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CrnpaBka rJ1aBHOT0 HH:KeHepPa MPoeKTa

B HacTosiiem npoekTe Bce TEXHUYECKUE PEIICHUS TI0 COOPYKEHUSAM, KOHCTPYK-
UsiM, 000PYJIOBAaHUIO U TEXHOJOTUYECKON YaCTH MPUHATHI U pa3paOOTaHbl B MOJTHOM
COOTBETCTBUM C MPOEKTOM IIJIAHUPOBKU TEPPUTOPUH, MPOEKTOM MEKEBAHUS TEPPUTO-
puH, 33JaHHEM Ha NPOCKTHPOBAaHWE, TEXHUYECKUMH pErjiaMeHTaMH, B TOM YHCIE
YCTaHABIMBAIOIIMMU TpeOOBaHUs MO 00eCleYeHnI0 Oe30MacHOM HKCIUTyaTalluu 3/a-
HUW, CTPOCHMI, COOPYKEHUU M 0€30IacHOr0 MCIOJIb30BAHUS MPUJIETAIONINX K HHUM
TEPPUTOPHIL, C COOJIIOICHUEM TEXHUYECKUX YCIOBUN U C IEUCTBYIONIMMH Ha ATy BbI-
IIyCKa MPOEKTa HOPMaMU U ITpaBUJIaMH, BKJIIOYas ITpaBuiia MOXKapHOU 0€30MacCHOCTH.

[Tpu cobmrofeHny MpaBUi TEXHUYECKOW 3KCIUIyaTalluM, a TaKKe TpeOOBaHUN
TEXHUKU O€30MacHOCTH U MOKApHOW O€30MaCHOCTH, JKCIUTyaTalds COOPYKEHUH IO

JAHHOMY IMIPOEKTY Oe30IacHa.

[ 1aBHBIN MHXKEHEP POEKTA bonnmapuyk A.H.
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1 O6masn yacrb

1.1 OcHoBaHus 11 pa3padOTKU NMPOEKTHOM JOKYMEHTAUMHU

[IpoektHas nokymeHrtanus «llokpoBckas BOC». «BerpoBas snexkTpudeckas
CTaHUMs, BHYTPHUIUIOIIAJOYHbIE aBTOMOOWIbHBIE aoporm». Otan 4. «lloxpoBckas
BOC»: BOY NeNe 1-4, 16-19 (xox I'TII renepamuu GVIE0652) makcumanbHON MOII-
HOCTbIO 36,4 MBT. BbIIIOJIHEHA HA OCHOBAHUU CJIEAYIOIIUX JOKYMEHTOB:

- JloroBop moApsaa Ha BBHINOJHEHHE MPOEKTHO-U3BICKATENBCKUX padoT
Ne244/2020-BOPB ot 22.12.2020r.

- TexHuueckoe 3a/JaHUE Ha BBIIIOJIHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT MO
Oo6bexram «llokposckas BOCy, «MBanoBckas BOCy pacnosiaraeMbIX Ha TEPPUTOPHUH
KpacHoapmeiickoro MmyHununaibHoro paiiona Camapckoit o01acTu.

- 3ajaHue Ha MPOEKTHUpoBaHUE Ha pa3padoTky mpoekTa «lloxpoBckas BOCy.
«BeTpoBas anekTpuueckasi CTaHIUs, BHYTPUILIOIIAJOUYHbIE aBTOMOOMIIBHBIE IOPOTHY.

- TexHudeckue yciioBHs Ha TEXHOJOTMYECKOE IPUCOCIUHEHUE K pacClpelein-

tenpHbIM yeTporicTBaM OO0 «YeteipHaauateiii Berponapk ®PBy.

1.2 Kpartkoe conep:kanue u o0uue cseaenus o Ilokposckas BOC

B Hacrosien 4yactu MpOEKTHOM JOKYMEHTALIMU PACCMOTPEHBI JJIEKTPOTEXHUYE-
ckue pemenus 1V stana ctpoutensctBa «llokpoBckas BOC» makcuManbHON MOIIHO-
ctio 36,4 MBT, pacnionaraercst Ha Teppuropun KpacHoapMencKoro MyHUITUTIAITBHOTO
pationa Camapckoit 00JaCTH B COCTaBeE:

- 8 BeTposHepreTrueckux yctaHoBku (BOY) momuocThio 4,55 MBT Kaknas;

- ka0enpHbIE TMHUHA 35 KB;

- BOJIOKOHHO-OIITUYCCKHNC JINMHUHN CBA3U.

in
€
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= AJIMUHUCTPATUBHO y4acTOK npoektupyeMor BOC pacronokeH Ha TEpPUTOPUU
Q o o o

KpaCHoapMeI/ICKOFO MYHHUIIMIIAJIIBHOT'O panoOHa CaMapCI(OI/I 0o0J1acTH.

Pemenns mo KJI 35 kB npusenensr B Tome BOC000107.356.2.1.4-TKP «Ka-
g
8 OCJIBHBIC CETI.
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E
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[ 5]
2 Cxema JIeKTPUYECKHX COE€IMHEHUIl M OCHOBHbIe KOMIIOHOBOYHbIE pellle-

HHUHA

Cxema sneKkTprudecKas MpUHIMITHAIbHAS pa3paboTaHa Ha ocHOBaHMH « TexHude-
CKHUX YCJIOBUH Ha TEXHOJOTUYECKOE MPUCOETUHEHUE K PacHpe/eIUTEIbHBIM yCTPOii-
ctBaM OO0 «YetsipHaauateiii Betponapk ®PB» u otueta «3Jtam 2. Pa3paboTka cxe-
MbI BbI1aun MolHocTH ['paxknanckoit BOC (Bapuant 220-3 ¢ BOVY 4,55 MBT) ¢ yTou-
HEHUEM TPeOYyEMBbIX KaMUTAIbHBIX BIOXKEHUH.

B mpoekTte cTtpouTenbcTBa BETPOBOM 3iieKTpuueckod crtaHimu «llokpoBckas
BDC»: NeNe 1-4, 16-19 (xox I'TIT reneparuun GVIE0652 (36.4 MBT) MakcuMabHOM
motHocThi0 36,4 MBT (ycranoBka 8 BOY tuma V126-4,55 MW dupmbr «Vestasy
(lanust) ¢ BeIxoiHOM MOIIHOCTRIO 4,55 MBT, nocraBisieMbIX KOMIUIEKTHO C T€HEPATO-
pamu ¢ MorHOCTBIO 4,8 MBT (¢ cos¢g =0,88), npeoOpazoBarensiMu 4acTOThI, CUIOBBIMH
Tpancopmaropamu 35/0,72 kB, obopynoBaHueM coOCTBEeHHBIX HYxJ BOY u kxoMm-
IUIEKTHBIM  pacipeieuTeNbHbIM YCTPOMCTBOM C 3iera3zoBoil m3omsinuen (KPYD) 35
kB), B coorBercTBUM ¢ TY Ha TII, BHINOMHSIIOTCS CIEAYIONIME 3TAMbl TEXHOJIOTUYECKO-
ro NpucoeaIuHeHus B coctaBe [V aTana crpoutenscTa:

—CTpOUTENHCTBO BochbMU (PpyHAameHToB nog BOY (NeNe 1-4, 16-19), ctpouTtens-
ctBo KJI 35 kB, cTrpoutenbcTBO ceteli CBSA3M M MOHTAXK TEXHOJIOTHYECKOT0 000pyA0Ba-
Husg BOVY OameHHOro tHiia KOMIUJIGKTHOM ITOCTABKHM CIMHUYHOM MOIIHOCTBIO 4,55
MBT, xox I'TII reneparuu GVIE0652 (36,4 MBT);

—IIPOBEJICHUE ITyCKO-HAJIAJOUYHBIX Pa0OT U KOMIUIEKCHBIX HCIBITAHUN BETPO-
DHEPTeTUYECKUX YCTAHOBOK C BBIJIaueli MOIIHOCTH B JJICKTPHUYECKYIO ceTh 10 86.45
MBT;

—KOMIUIEKCHOE omnpoOoBaHue 1 BBOA B paboTy BOY NeNe 1-4, 16-19 ¢ Beigauei
MOIITHOCTH B 3JIEKTPUUECKYIO ceTh 10 86,45 MBT (6€3 MeponpusTuii 10 OCHOBHOMY
(IepBUYHOMY) 3JIEKTPOTEXHUYECKOMY 000pPYAOBAHUIO);

Cymmapnas MakcumanibHasi MomHOCTh [TokpoBckas BOC cocrasnser 86,45 MBT

(yurensl BDY BBeneHHble Ha 3 u 4 3Tanax CTPOUTEILCTBA).

/lucm
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L6

B xommiexkT nocraBku BOY tuma V126-4,55 MW npowusBojctBa Vestas ¢ BbI-
XOJIHOU MOIIMHOCTHIO 4,55 MBT BXOIUT ClieyIOlll€e OCHOBHOE AJIEKTPOTEXHUUYECKOE
obopynoBaHue:

- ACHHXPOHHBIN TeHepaTop MommHocTh0 4,8 MBT (¢ cos¢g =0,88);

- BRIIPSIMUTENb MOITHOCTEIO 5,1 MBA;

- THBEPTOP MOIIHOCTHIO 5,1 MBA;

- cutoBoit Tpanchopmatop 35/0,72 kB momHOCTRIO 5,15 MBA;

-KOMIUIEKTHOE PaCHpeICIUTEILHON YCTPOMCTBO C DJIETa30BOM  M30JISALUEH
(KPYD) 35 kB;

- 000pyI0BaHKe COOCTBEHHBIX HYX 1 BOVY.

B monyne ynpasnenuss BOC ycranaBiauBatotcst sueiiku 35 kB jy1s moaktoueHus
BOY.

Bri1aua MOIIHOCTH BETPOBOM 3JiekTpruueckoi ctanuuu Ilokposckas BOC B ceTh
OyJZIeT OCYIIECTBIATHCS 10 OJTHOM KabenpHOoM muHuu 35 KB uepe3 PY 35 kB PY 220 kB
I'paxxnanckoit BOC (He mpoekTupyeTrcs Mo AaHHOMY TUTyny). s mpucoennHeHus
ITokpoeckas BOC B PY 35 kB Bblgensiercs oaHa JWHEWHAs sY€Ka MOIIHOCTBIO
86450xBrT.

Cxema aiekTpuueckasi IpUHIUIIMANIbHAS C BBIACICHUEM JTAlloOB CTPOUTENIHCTBA
«IToxpoBckass BOC» mpencraBiena Ha yeptexxe BDC000107.356.2.1.4-MJI0O3.1.01

JTAHHOT'O TOMA.

/lucm
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3 CoOcTBEeHHBIE HYKbI

3.1 O6mme pemenus no cucreme CH

[Tutanue moTpebutenelt cOOCTBEHHBIX HYXJ Kaxkaor BOY ocymecTBiseTcs ot
OTIIETTLHOTO TpaHc(opMaTopa, PACIOIOKEHHOro B ToHuose. TpaHcdopmarop cob-
ctBeHHbIX HYk1 (TCH) BOVY Brimonnen na nanpspkenue 0,72/0,4 kB 1 moaKIIt0O4eH OT-
NalKkoN MEXy TeHEpaTOPHBIMU BBIKIIOYATEISIMU U MOBBIIIAIONIIM TpaHCHOpPMATOPOM
35/0,72 xB.

B cocraBe BOY Ttakxe mpemycMOTpPEHbl paclpeleuTeNbHbIe YCTPOUCTBA COO-
ctBeHHbix Hyx1 (PYCH BD3Y), mocraBiasembie komiuiekTHO ¢ BDY 3aBomom-
M3rOTOBUTENIEM.

Taxke ¢ manaeix PYCH BOVY mnpeamnonaraercss 3ieKTpocHa0XEHHUE HOMOIHHU-
TEIHHOTO BCIIOMOTATEILHOTO 000PYI0BaHUS, HE BXOJISIIETO B KOMILJIEKTHYIO ITOCTABKY
BOYV. Cxema opranuzanuu 3HeprocHa0XeHus: JOMOJHUTENBHOrO0 00opynoBanus BOY
npuBenieHa Ha yeptexxe BOC000107.356.2.1.4-1MJ103.1.02.

BcnomMorarensHoe 000pyAoBaHWE, MPEANojaraeMoe JUisli YCTaHOBKH BHYTPH
6amnau BOYVY:

- briok ornyruBarens ntun o tTuny BroadBand PRO;

- llIxa¢ cucrem cBs3u;

- [lIxad oxpaHHO¥M cCUTHAIM3AIUY;

- O6opynoanne AUMC KY3 u COTUACCO.

CymMapHasi Harpys3ka JOINOJHHUTEIIBHOIrO0 O00OpYyJOBaHUs, YCTAaHABIMBAEMOIO B
B3Y, cocraBur - 1,6 kBT Ha Hanpsixenun 220 B.

[lepeuenb 00OpymOBaHMS, OMOJHUTEIBLHO ycTaHaBiuBaemoro B BJOY, Oyner
YTOUYHEH TIOCIIe COTJIACOBAaHUS C Mpou3BoauTeneM BOY BO3MOXKHOCTH yCTaHOBKH 000-

PyAOBaHMUS.

/lucm
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4 TIpoBepka odopyaoBanus 35 kB Ha ycToiiunBocTh k Tokam K3

Bb160p OCHOBHOTO 3€KTPOTEXHUYECKOTO 000PYI0BAHHUS MTOJCTAHIIUN BBITTOJIHS-
€TCSl UCXOJS U3 CIAEAYIOIINX YCIOBUI:

- MAKCHUMAaJIbHOTO JJIUTENIBHOTO TOKAa B HOPMAJBHBIX, MOCIEaBAPUUHBIX U pe-
MOHTHBIX PEKHUMAX, C YUYETOM MEePErpy304HON CIIOCOOHOCTH 000PYAOBaAHMUS;

- HaApsHKEHUS MPUCOETUHEHMUI;

- OTKJIIOYAIOIIEN CITIOCOOHOCTH 000pYAOBaHMUS;

- TEPMUYECKON U AJNEKTPOJUHAMUYECKON CTOMKOCTH K TOKAM KOPOTKOT'O 3aMbl-
KaHUs.

[Tapametpsl TokoB K3 Ha mmnax 35 kB na 2026 r.npencrasnensl B Tadnuie 4.1.

Tab6muma 4.1 — ITapamerpsl TokoB K3 Ha mmHax 35 kB ma 2026 T.

Moo 1C | | asopomoro swtsania A T T T e [ T,e | B e
BOV Nel, mmnsr 35 kB 35kB 11,23 16,4 1,084 0,4 0,0040 51,0
BDVY Ne2, munst 35 kB 35 kB 11,81 17,6 1,114 0,4 0,0046 56,5
BOV Ne3, umnbt 35 kB 35xB 12,53 19,3 1,163 0,4 0,0055 63,7
BDY Ned, mmner 35 kB 35«B 13,09 20,7 1,202 0,4 0,0062 69,6
BDVY Nel6, munsl 35 kB 35 kB 12,79 19,3 1,122 0,4 0,0048 66,2
BDY Nel7, ummnsr 35 kB 35«B 13,83 21,8 1,193 04 0,0061 71,7
BDOVY Nel9, munsl 35 kB 35 kB 14,75 24,6 1,276 0,4 0,0078 88,8
BDOVY Nel8, munsl 35 kB 35 kB 15,79 28,4 1,399 0,4 0,0109 102,4

VY mapueiit Toxk K3 Ha cropone 35 kB:
iy =2k, IV,

e ky,- yrapHbiid KOdQQUIreHTt.

z _001
% ky,=1+e Ta,
g
(3]
a rae 1, — MOCTOsIHHAsI BPEMEHHM 3aTyXaHUsl allepUOIMYECKON COCTaBIISIOIIEN TOKA
K3, c.
[w]
E _ X3K
] Ta - . R )
r§ w 3K
=
w=2-m-f,
r7e f- 4acToTa CeTH;
N
E
&3 /lucm
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K3, c.

patop BOY).

TermnoBoit umnysnbsc ot Toka K3 Ha cropone 35 kB:
Bk = I’l% ) (tOTK.TI. + Ta)KAZ'C;
tOTKJ‘I.ztp.3.+t0.B c,
rae t,, — BpeMs JeNCTBUSA PE3EPBHOM 3aIlUTHI,
to.5. — ITOJTHOE BpEeMs OTKJIIOUCHUS BBIKIIOYATEIIS.

T, — TOCTOSIHHAsT BPEMEHM 3aTyXaHWs alepUOJUYECKOW COCTABIISAIOIEN TOKa

Pacuetr MakcuMabHOTO pa60qero TOKa.

- pacdyeT MaKkcCUMalIbHOTO pabodero Toka BOY, A:

\/PHOM.Z + Q}zxom.
I = ;
pab.makc. \/§ ] UH()M

1€ - Pyoyuus - HOMUHAIbHAS aKTUBHAS MOITHOCTh MHBEpTOpa BOVY, KkBA;

U, om - HOMUHAJIBHBIC HAIPSIKEHUE, KB;

cos@ — kKod3(phuLMeHT MOIIHOCTH, paBHbIN 0,88 (macrmopTHbIC TaHHBIC HA TEHE-

V4,552 + 0,9642
Ipa6.MaKc. = \/§ 35

MaxkcumanbHble paboune TOKH MPUCOSAMHEHHI TTpeICTaBIeHBI B TabmuIe 4.2.

=76,72A

Tabnuna 4.2 — MakcumainbHble pabodrie TOKM MPUCOSTUHEHUH

VYyactok KJI IMaKc.paﬁ., A
BOY Nel-BOY Ne2 76,72
BDOY No2-BOY Ne3 153,44
BOY Ne3-BOY Ned 230,16
% BOY Ne4 - PI1-35 kB CIII MV Ilokposckas BOC 306,88
p BOY Nel6-BDY Nel7 76,72
< BDY Nel7-BDY Nel9 153,44
BOY Nel9-BDY Nel8 230,16
BOY Nel8 - PI1-35 kB CIII MY Tlokposckas BOC 306,88
Q
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4.11IpoBepka obopynoBanusi 35 kB BOY
[Tposepka obopynoBanus 35 kB BOY npencrasnena B Tabnuue 4.3.

Tabnuua 4.3 — IIpoBepka obopynosanus staueexk KPYD 35 kB BOY

PacuerHble JaHHBIE TexHuueckue JaHHbIE
HanmenoBanue Uper, T o, iy, Lionas B Uiow | Tiow | loruows | Twper | Torcnomn | 2.4 a2
B A KA KA KA kA% | B A KA KA KA ToirRAC

CuI10BOi#1 BBIKITIOYATENb

Sueiika Ormazabal 35 76,72 15,79 28,4 23,56 106,8 40,5 630 25 62,5 33,75* 625

cgm.3

Beikirouarenb Harpy3ku 35 306,88 - 28,4 - 106,8 40,5 630 - 62,5 - 625
IIpumeyanus:

- [Tapamerpsr TK3 npunster aist BOY NelS;
* YcranasnuBaemblie B KPYD-35 kB BOY BrikirouaTel HMEIOT BO3MOXKHOCTD OTKIIOUeHHsT TK3 ¢ OTHOCHTEIBHBIM COACPKAHUEM allePUOANYECKOI
cocrasisiomei B Toxe 35 %.

Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

[IpoBepka BhIKIIOUATENIECH HA OTKJIIOYAIOIIYI0 CLIOCOOHOCTD C YYETOM COJIepKa-
HUSI allepUOIUUECKON COCTABIIAIOIICH.
YcnoBue npoBepKu:
II'IOJ'IH < IOTK.HOI[H KA’
A€ Ik nons — TOK OTKIIFOUEHHUS BBIKJIIOUATEIIS C YUETOM alleproIMYECKOU Co-
CTaBJISIOLICH.
B cootBerctBum ¢ 'OCT P 52565-2006 11.6.6.1.2 onpenenum anepuou4ecKyro
COCTAaBJISIFONLYIO0 TOKAa B MOMEHT OTKJIFOUE€HUS BBIKIIIOYaTens P3:
A L," \/i
'a =100
rae [ — OTHOCUTEIHLHOE COJIEPIKaHME allepUOMUECKON COCTABJISAIONICH B TOKE B
nporueHTax, onpeaensercs mo pucynky 3 'OCT P 52565-2006 f = 35% npu Bpemenu
oTkroucHUs = 50 mc.
Jlnst BeikmrovaTenss BOY Nel8 anepuoanyeckas cocTaBistomas ToKa:
~35-1579-v2
e = T100
ITomuemit Tok K3 B MOMEHT OTKIIFOUEHHS BEIKIIOUaTess P3 cocraBisier

Loww = L, + i, = 15,79 + 7,74 = 23,53 KA.

= 7,74 KA.

lorx. nonn BBIKITFOUATENS 35 KB KPYD BDY cocrasiser ok pon + 35%0.

Lom = 23,53 KA < Iyrenons = 25 1,35 = 33,75 KA.
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L7
VcranaBauBaemble B KPYD-35 kB BDYVY BrIKIIIOUaTem MMeIOT BO3MOKHOCTD
otkirodeHus: TK3 ¢ OTHOCUTENBHBIM COACPKAHUEM ANIEPUOINYECKON COCTABIISIIOLIEHN B
ToKe 10 35 %.

Pe3ynbTaThl mpoBEepKU TpaHC(HOPMATOPOB TOKA MpEACTaBIEHbI B Ta0ule 4.4.

Tabnuua 4.4 — Texuuyeckue xapakTepUCTUKU

PacuerHble JaHHbBIE Texunueckue napamerpel TT
HawumenoBanue TT liycBT, lmX pabs ::X toen € Ki?.c UKHEU LZM’ IT;IXK)’ 12 -ty kA%
Tpanchopmarop
Toka 35 kB 1000/1A, 35 76,72 15,79 0,1 24,99 40,5 1000 25 625
5P20
Tpancpopmarop
Toka 35 kB 70/1A, 35 76,72 15,79 0,1 24,99 40,5 70 25 625
0,58
Tpancpopmarop
Toka 35 kB 1000/1, 35 306,88 15,79 04 99,98 40,5 1000 25 625
0,28
Ipumeuanus:
- [Tapamerpsl TK3 npunster it BOY NelS§,;

Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

Ycnosusa nposepku TH:

- 10 HanpsKeHUIO Uyer < Uyom, 35kB < 40,5 kB;

- 10 KOHCTPYKIIUU U CXEME COCTMHEHUSI 0OMOTOK;

[TapameTpbl 00MOTOK TpaHc(opMaTopoB HampspkeHHs 35 kB mpencraBiieHBI B

tabmie 4.5.

Tabnuma 4.5 — [NapameTpsl 06MOTOK TpaHchopmaTopa HarpsikeHus 35 kB

Haumenosanue TH [TapameTpsl 00MOTOK Krnacc Tounoctun TH
35 01
TH-35 BOVY-18 — /—xB 0,2
NelYE

SMoJiHMe3aIUTA U 3a3eMJIEHHe

5.1 MoJsiHue3ammra

Bce npunsiTOe 000pyA0oBaHNE MOCTABISETCS KOMIUIEKTHOM MOCTABKOM OT 3aBO-
noB u3roroureneil u coorserctByeT I'OCT P 54418.24-2013 s BOY.

MertannokoHncTpykuuu Oamtan BOY Hcnonb3yroTcsi B KaueCTBE €CTECTBEHHOTO
MOJIHHCTIPUEMHHKA, a CTPOUTENbHbIE KOHCTpyKiuu (yHaameHToB BOY B KadectBe

€CTECTBEHHBIX 3a3EMIIMTEIICH.
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

[ 2]

KonctpyktuBnbsie ocobenHoct BOY onpenenstor | ypoBens 3amutsl oT [TYM.

JIns cHY>KeHUsT ypOBHS IOMEX BO BTOPUYHBIX LIETISIX IIPEAYCMATPUBAIOTCS MEPO-
npusTis B cooTBeTcTBUM co crangapramu CTO 56947007-29.240.043-2010 «Pyxko-
BOJICTBO IO O0OECTIEUEHHUIO 3JEKTPOMArHUTHON COBMECTUMOCTH BTOPHUYHOTO 00OpYIIO0-
BaHUS U CHUCTEM CBSI3U 3JIEKTpOceTeBBIX 00BeKTOBY», CTO 56947007-29.240.044-2010
«Metoauyeckue ykazaHUsl 10 OOECHEYEHHMIO 3JIEKTPOMArHUTHONM COBMECTUMOCTH Ha
00BEKTAX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe o6opynoBaHue, CUCTEMBI CBA3M, KaOEI BTOPUYHON KOMMYTAIIMK Ha
NPOTSHKEHUU BCETO CPOKa CIY>KOBbI MOJIBEPraroTCs 3JIEKTPOMArHUTHBIM BO3CHCTBUSIM
pasHoro Buaa. HeseimosHenne ycnoBuii OMC NpUBOANUT K NOBPEKIAECHUIO BTOPUYHOTO
000py10BaHusl, HEMIPABWIBHBIM JEHCTBUAM (0TKa3aM, U3JIMIIHUM WM JIOXKHBIM cpada-
THIBAaHUSIM) YCTpOUCTB P3A, mepekpbITHIO N30S1UU Kabenell BTOPUYHOW KOMMYTAILUH
U KJIeMM IKapoB BTOPUUHOM KOMMYyTaluu, cO0I0 B paboTe aBTOMAaTU3UPOBAHHBIX Pa-
00YMX MECT MepcoHala u T.1., CYIIECTBEHHO CHIKAET Ha/IeKHOCTh pabOThl SHEPTrO00H-
eKTa.

Kputepuem Bbinonnenus yciaosuit OMC sBisieTcss oOecrieueHue 3JeKTpoMmar-
HUTHON OOCTaHOBKHU, IPU KOTOPOW HAaMOOJBIINE BO3MOKHBIE YPOBHU AJIEKTPOMArHUT-
HBIX BO3JICUCTBUI BCEX BUJIOB HA OOBEKTE AJIEKTPOCETEBOr0 X035MCTBA HE MPEBBIIIAIOT
JOMYCTUMBIX 3HAUEHUH IJIs1 KaXK0r0 KOHKPETHOI'O BTOPUYHOIO 000PYAOBAHUS.

Jns npucoenunennii PY-35 kB Ilokposckas BOC npemycMOTpeHbI 3alIUTHI Ha
MUKPOIIPOLIECCOPHOI 3J€MEHTHOM 0a3e, KOTOphI€ IO JOMYCTUMBIM 3HAYEHUSIM HM-
MYJbCHBIX TOMEX, TPEOYIOT COOTBETCTBYIOILIEH 3alIUThl BTOPUYHBIX IIETIEH OT UMITYJIb-
CHBIX IMIOMEX.

J{ns cHWKeHUs YpOBHS IIOMEX BO BTOPMYHBIX LIEISIX IPEAYCMATPUBAIOTCS ClIe-
DYOLIME MEPOITPUSATHS:

— IPUMCHEHHUE DKPAaHUPOBAHHBIX Kabele u kabesel ¢ MeTaJTnIeCKOr OpoHEN;

— 3a3eMJICHHE SKPAaHOB KOHTPOJBHBIX Kabenel ¢ 00eux CTOPOH C MPUMEHEHHEM
CIIEIHAIBHBIX 3A)KMMOB WJIH PA3bEMOB;

— YCTaHOBKa CIENUaIbHON MEHOM MuHBI BHYTpH mikadoB ¢ MII tepmunanamu

JUTSI 3a3€MJICHUSI SKPaHOB Kabesel, KOpIyCOB TEPMUHAJIOB U JPYTUX YCTPOUCTB.
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

5.2 llepeyeHb MepPONPUSATHII 110 3a3eMJICHUIO (3aHYJIEHHUIO)

B coctaB BOY Bxoautr KPYD 35 kB. COopHble MHMHBI, TOKOBEIYIINE YaCTU U
KOMMYTAI[MOHHBIE anMapaThl KaKJION SYEUKHU C 3JEra30BOM M30JALMEH PacoIOKEHbI
B I'€pPMETUYHOM HEOOCTYKMBAa€MOM OTCEKE, 3alOJIHEHHOM 3JIEra30M, OTKPBITBIE MPO-
BOJSIIME YacCTH OTCYTCTBYIOT - oOcykuBaronuii BYD nepconan He uMeeT 10cTymna K
TOKOBEIYIIIMM YaCTsSM U COOPHBIM IIIMHAM JIAHHBIX SYCCK.

Bxoasmmii B coctaB KPYD u3mepurenbHbiii TpaHchopMaTop HAMPSKEHUS C JIU-
TOW HU30JIALMEN PACIIONOXKEH B STUYCUKE C BO3MYIIHOM M30JISIIUEHN, TPUCOECTUHEHUE JaH-
Horo TH k cOOpHBIM IIMHAM BBIMOJHEHO KalOejieM ¢ UCIOJb30BaHUEM T'€PMETUYHBIX
KaOeIbHBIX aantepoB (OYIIMHTOB), OTKPBITHIE MPOBOJIAIINE YACTH TAKKE OTCYTCTBY-
IOT.

B kadecTBe 3alIUTHI OT MOPAXKEHUS PIEKTPUUECKUM TOKOM B CIy4dae MOBPEKIE-
HUS U30JSLHUU [IPUMEHEHBI CIEAYIOUIME MEPBI 3aIIUTHI P KOCBEHHOM MPUKOCHOBE-
HUU:

- 3alIUTHOE 3a3E€MJICHUE;

- YpaBHUBaHHE MOTEHIMAJIOB.

Pa3paboTka 1OMOJHUTENBHBIX MEPONPHUATUN MO OOECHedYeHHI0 O0e30MacHOCTH
pabot, B pamkax TpeboBanuii myHkTa 21.6 «IIpaBuna mo oxpaHe Tpyda IpH KCIUTya-
TalUM AJIEKTPOYCTAHOBOK», BBITIOIHSAETCS IKCIUTYaTUPYIOIIEH OpraHu3aiueit 10 mpoo-
HoTO nycka BOY.

Kaxgas u3z BOY umeer 3azemustroniee yerpoiictso (3Y), ucmoab3yeMoe OmHO-
BPEMEHHO IS DJIEKTPOYCTaHOBOK 10 1 kB u Bbime 1 kB ycTaHOBIEHHBIX B CBOEM CO-
crase (ITYD nynkr 1.7.55).

Jns o6ecneyenus anekTpodbezonacHocT Kk 3Y BOY npucoenvHeHsr:

- HelTpanb u kopmyc Tpancopmaropa 35/0,72 kB (mas BOY);

- MeTajuInYeckre 000JI0UKH U OpoHs Kabeneit HanpsbkeHuem 10 1 kB u Beiime, B
TOM YHCJI€ TPEAYCMOTPEHO SKBUIOTEHIIMAIBLHOE COCIMHEHUE DKPAHOB KaOesel, BXO-

nammx B BDY nnm BEIXOAAINUX U3 HEe, K TIIaBHOM 3a3eMIISIOIIEH IITHHE;
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

[ 74

- OTKPBITBIE MPOBOJSIIME YAaCTU DJIEKTPOYCTAHOBOK HarpsbkeHueM 1o 1 kB wu
BBIIIIE;

- CTOPOHHHE MPOBOJAIIME YACTH, B TOM 4HUCJEe MeTaludeckas Oamna BOY u
BXOJIHASI METAJUTMYECKas JIECTHULA;

[IpoekTupyemas cetb 35 kB siBnsieTcs ceTbio HarnpsbkeHueM Boile 1 kB ¢ 3a3em-
JICHHOU 4€pe3 PE3UCTOP HENTPAJIBIO.

JInst 3eKTpOoyCTaHOBOK HampsbkeHueM 10 1 kB mpuHsATa cucrema 3a3zeMieHus
TN-C-S.

VYuurteiBas TOT (PaKT, 4TO UMEIOTCS YCTAaHOBKU HampsbkeHueM 10 1 kB B cetsix ¢
IIIyX03a3€MJIEHHON HEUTpaiblo, TAK U YCTAHOBKM HamlpskeHHeM Bbilie 1 kB B ceTsx ¢
3a36MJICHHOM HEUTpanbio yepe3 pe3ucTop, Mpu BblOOpe mapaMeTpoB 3Y HE0OX0IuMO
PYKOBOJICTBOBAThCSl HAMOOJIEE )KECTKUMU TPEOOBAHUAMH.

Comnporusiienne 3Y creayeT NPUHATh HAMMEHBUIMM HUCXOJS W3 CIEAYIOIIHNX
YCIIOBUM:

- "He O6osee 10 Om 11t BeIMoJIHEHUs TpeOoBaHUM npousBoauTess BOY dupmel
Vestas;

- He Oouiee 2 Om asis BeinosiHeHus TpedoBanuil [TYD (mynkr 1.7.101);

- TpeboBaHuil 1o obecnieueHuto sekTpodezomnacHocTy o 'OCT P 50571.4.44-
2019.

Jns obecniedeHust IEKTPOOE30MaCHOCTH OOCTYKMBAOIIETO MepcoHana Tpeoy-
eTcsl BbINoJIHEHUE 3Y ¢ CONMPOTUBIECHUEM, KOTOPOE 00ECHEUUT JAOMYCTUMbIE 3HAUCHUS
HaNpsHKEHUS MOBPEXKACHUS (HalpsbKeHUs Ha 3Y) B cUCTEME HU3KOIO HaIPsHKEHUS PU
033 B cucreMe BBICOKOTO HAIMPSIKEHUS B JI000€ BpeMs To/1a.

@opMyiia HalpsHKEHUsT TOBPEXKIEHUS, BO3HHUKAIOIIEIO HA 3a3€MIISIIOLIEM
YCTPOWCTBE ITPU MOBPEKAECHUN B CETAX BhIlIE | KB nmpuMer crenyromuii BUA:

Unos.ua 3y — R3y gy

rae l,,,- 3HaUeHHEe pacyeTHOTO TOKa OJHO(A3HOTO 3aMbIKAaHUS HA 3eMIIIO (BEJH-
Y1HA TOKA 3aMbIKaHUS Ha 3€MJIIO JIOJDKHA OBITh ONpeJesieHa Il TOW U3 BO3ZMOXHOM B
JKCIUTyaTallil CXEMBI CETH, TP KOTOPOM BEJIMYMHA TOKA 3aMbIKAHUS HA 3€MJII0 UMEET

HauOoJIbIIIeE 3HAUCHHE);
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

L]

R,,- conporuieHue 3Y ¢ y4eTOM BCEX €CTECTBEHHBIX M HCKYCCTBEHHBIX 3Y

3y

(I/IMeIOHII/IX TaJIbBAHUYICCKHUC CBSA3U BHCHIHUX KOHTYPOB 333€MJI€HI/I$I);

1033 = \/(IZ'C)Z + (IRN)Z’

rae
I~ aKTHBHBIN TOK, CO3/1aBAEMbIN PE3UCTOPOM;
I5c- eMKOCTHOM TOK CETH;
I, = &)
v 3Ry

rae Ry- CONMpOTUBIIEHHE 3a3EMIISIIOLIETO PE3UCTOPA.

B pacuerax I, Ipu CXeMe BKJIIOYECHHs PE3UCTOPA B HEHTpasb vepes GuibTp
HyJneBoil nocnenoBarensHoct (PHII), nomyckaercs npenedperaTb CONPOTUBICHUEM
OHII (Zoug = Ry). Comportusnenne ®OHII npakTryecku He OKas3biBaeT BIUSHHUE HA
MOJYJIb COIIPOTHBJICHUS HEUTPAIN U YTOJ MEXIY TOKOM M HANPSKEHUEM (HE IIPEBBI-
maet 4-5°). [Ipu pacuere HanpaBJIEHHBIX 3AIIUAT U MaJbIX TOKAX 3aMbIKaHUS Ha 3EMIIIO
JAHHYIO COCTABIIAIOILYIO PEKOMEHYETCS YUUTHIBATD.

CornacHo TpeboBanusm [1YD m.1.2.16 paGoTa 351eKTpUUYECKON CETH HANPSIKEHU-
eM 35kB MokeT npenycMaTpuBaThCs KaK ¢ M30JIMPOBAHHON HEUTPAJIbIO, TAK U HEUTpa-
JIBIO, 3a3€MJICHHOM 4epe3 Ayroracsalui peakTop Uil PE3UCTop.

B cBs3u co 3HaunTensHOi npoTsxeHHOCThI0 KJI 35 kB ¢ xabensimu ¢ uzonsuei
n3 CIID u Tem, 4TO JIMTENIbHOE COXpaHEHUE pexrma OJHO(PA3HOTO 3aMbIKaHUS Ha
semuimio (O33), umeroriee MecTo mpu paboTe CeTH ¢ M30JIMPOBAHHON HEUTPAIbIO WIIH
HEUTpaJblo, 3a3eMJICHHON Yepe3 Myroracsiluii peakTop, BEAeT K HaKOIUICHUIO Jedek-
TOB B M30JIS1IMK KaOene# ¢ uzosanueit u3 CIID u, TeM cambIM, co3aaeT OJIaronpusTHBIS
yCIIOBUS ISl BOSHUKHOBEHHMSI MPOOOEB M30JSMU Ka0eseil, peKOMEHyeTCsl PeXKUM 3a-
3eMJIEHUSI HEUTPAJIU Yepe3 HU3KOOMHBIN PE3UCTOP C HEMEIJIEHHBIM OTKJIIOUYEHHUEM I10-
BpexxaenHoro npucoenunenus. [lapamerpsr KJI 35xB BOC mpeacrasnensl B Tabmu-
ned.1. EMKOCTHOM TOK KOPOTKOTO 3aMbIKaHHUS HA 36MJIIO IPUHAT HA OCHOBAaHUMU TEXHHU-

yeckux xapakrepuctuk kadenss OO0 "Kamckwnii kabenp'.
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Ta6nuna 5.1 — Iapamerpsr KJI 35 kB BOC

L]

4

Bzam uHB

[lodn. u dama

WHB. N2 nodn

Ne /i V nenbHbIH eM- EMKOCTHOMN TOK KO-
No Mapx¥ ®adeom KJT 35 ®BcTHOM TOK KO- Jimia POTKOTO
- VYuactok KJI 35 kB ATlsIT)@Ha kab¢nd  porkoro
n/m KJI, km 3aMBIKaHHS Ha 3¢M-
ceuenAdIBIlyr-35, 3ambikaHus Ha
ceueHue 3eMITi0, A/KM mo, A
Y nenbHbl ENKPOBIRETBOKOPOTKOTO

1.1 BDY Ne9-BOV Nel0 33qVEOSHIKA B3 3eMTI0, A/KS,428 1,02 3,50
1.2 BOY Nel0-BDY Nell 3x(1 x95hsHe) KJL, [km 3,428 0,75 2,57
1.3 BOY Nell-BDY Nel2 3x MG TPK KPPOTKOT @ 809 1,12 4,27
1.4 BOVY Nel2-BDVY Nel3 3 x( PIBGRRDENA 36MITI0, A4,571 1,58 7,22

B3OV Nel13-PV-35 kB CIII MY
15 Toxposcxas BAC 3X(1Xf.oﬁh(/)1§{)3OSB)CKa}] BAC 5,523 4,36 24,08
1.6 B2V Ne5-BDVY Neb 3%(1x95mK/16) 3,428 0,95 3,26
1.7 BBV Ne6-BOY Ne7 3x(1x95mK/16) 4 3,428 2,17 7,44
1.8 BOY Ne7-BDY Ne8 3x (1 <ASAMKEZ R no1a 3,809 0,74 2,82
1.9 BV Ne§-BDY Neld 3x(1}24QMi28 v odi ey, 4571 1 4,57
1.10 BOY Nel4-B3Y Nel5 3x(1x400mx/3%pg |~ 5523 1,12 6,19
111 | B e boe | (%5052 6,004 2,94 17,92

ITokpoBckas BOC 350

1.12 BOVY Nel-BOY Ne2 3x(1x95mK/16) 3,428 0,79 2,71
1.13 BOY Ne2-BOY Ne3 3x(1x95mK/16) 3,428 0,86 2,95
1.14 BOY Ne3-BDY Ned 3x(DY30ME/23) e aeqq 3,809 0,81 3,09

BDY Ne4-PY-35 kB CIII MY e o
1.15 Hokposckas BAC 3><(1><24Bm&/%9/?’)1\g< 16) 4,571 6,53 29,85
1.16 BOY Nel6-BDY Nel7 3x(1x95MK/18)7e 3,428 0,96 3,29
1.17 BDY Nel7-BDY Nel9 3x(1x120MK/ Lo} 3,619 0,89 3,22
1.18 BOY Nel9-BDY Nel8 3x(1x150MK/23) 3,809 1,03 3,92
119 | B9V J‘ﬁiﬁpﬁci 2:}1333%111 MY 3x(1 x240m/424§)3 , 4,571 2,59 11,84

PVY-35 kB CIII MY HOKpOB- BIy Nell-BIYy NolZ
1.20 | ckas BIC — PY 35 kB PY 220 3x3x(1x€§61\11¥<}35%*“‘ 25)  3x6,666 0,18 3,60

kB I'pa:knanckoii BOC ?:'8 ng
Z ; Uroro: 148,29

coopubix mHH 35 KB U CHUIOBBIX Tf)aH(;1

TOJILKO KaOeJIbHbIE JIMHUU 35 kB.

T
n
4

[IpousBenemM ynpoIeHHbIN Wﬁa;@%%&gOHBSOBaHHH €MKOCTHBIX 3HAQYEHUU

X(] ><2(§OMK/2

BAPM

1,58
7,22

gl)ropOB, B pacuere OyJeM YYUTHIBAThH

CyMmapHbiii eMKOCTHBIN TOK KJI 351 15<B coctasisieT 148,29A. Hanbomnbimmii em-
KOCTHBIN TOK HpHcoeﬂHHgﬁﬁﬁ@]éopéfﬁ%jﬁ%ﬁgg?w?waﬂ?&c obOecrieueHUsT HaJEC)KHOTO
cpabateiBanus 3anuThl 0T O33 JOKHO Bf’gsgzé%nHﬂTBCH CIEAYIOIIEE YCIOBUE:

24,0
IR 2 4‘ .%C(bl/l,q'

rae lr — Tok, co3maBaeMbIit pe%%)é}%g§ MgCTE 3aMbIKAHH;

4 — xodpdurment, odecrneunBaro

3%(1x95mK/

yigan

16

Cxcroe cpabateiBanue 3amuTthl oT 033,

o 0,
ONPECICHHBIN 0 BhIpakeHU0 Ky Xl %2’2. X KuXKepXlcgun = 1,5%1,2%2,0xlcgu~ 4 -

ICCl)I/I,EL;

1.7

BOVY Ne6-BOY Ne7

3x(1x95mKk/
3.428

16)

H3m. | Ko

n.y4| lucm | N°dok.| [lodn. | Aama

2,17
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

77
|cguz — HAMOOIBIINK EMKOCTHBIM TOK IIPUCOEAUHEHHUS, OTX0As1ero ot PY-35 kB
MY Ilokposckas BOC.
Ir = 483,82 = 335,28 A.

Haubonpmuii eMKOCTHBIN TOK IMpHUCOEAMHEHUs, oTxozsamero ot PY-35 kB PY
220 kB, cocrasnser 148,29 A (npucoequnenue [lokposckoit BOC). Jlns obecriedeHms
HAJEXKHOro cpadatbiBaHus 3auUThl 0T O33 MOJKHO BBIMOJHATHCS CIEAYIONIEE YCIo-
BHE:

Ig 2 2 Icgup

rae lr — TOK, co3gaBaeMblil pe3UCTOPOM B MECTE 3aMbIKAHMUS;

2 — kod(purmeHT, odecneynBaromui HaJIexKHOE cpadaThiBaHuE 3auThl 0T 033,
ornpeaeneHHbd no BelpaxeHUIo Ky Xlg; = Ky XKyXKepXlcgun = 1,5%1,2x1,0xcgpus= 2 -
Tegun

|cguz — HAMOOIBIINI EMKOCTHBIM TOK MTPUCOEANMHEHHUS, OTX0As1ero ot PY-35 kB
PY 220 B.

Ir = 2-148,29 = 296,58 A.
PexoMeHIyeTCsS K YCTAaHOBKE PE3UCTOP ¢ HOMHUHAIBHBIM TOKOM 400 A compo-

tuBieaueM 50 Om.
L 35000
v /3.50

Pexomennyercss B mpoekte ctpoutenbetBa PY 220 kB I'paxnanckoini BOC (He

= 404,14 A.

paccMaTpuBaeTCs MO JAHHOMY TUTYJY) YTOUHUTH CyMMAapHBIH €MKOCTHBIN TOK C y4e-
ToM Bcex oTxonsmux JISII or PY-35 kB PY 220 kB, yTouHuTh HOMEpa CEKUUUILINH U
BBITIOJTHUTH BBIOOP COMPOTHUBIICHUS 3a3€MJICHUSI HEUTpaIM ¢ Yy4€TOM NIPUBEJICHHBIX pe-
KOMEHJIAlUN ¥ C y4eTOM oOecredeHusl HaJeKHOro cpabaThiBanus 3anmuTsl oT O33 Ha
orxomsamux JIDIT ot PY-35 kB PY 220 kB.

[Toaxmrouats pesuctop pexomenayetcs k 1CII 35 kB I1C 220 kB I'paxxaanckasi.

I;c = 230,62 A,

Ig, = 404,14 A.

Ioss = /230,622 + 404,142 = 465,31 A.

I5c- cyMMapHBbIil emkocTHOM Tok BOC.
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Ta6nuna 5.2 — Cymmapnsie émxoctHbie Toku KJI 35 kB BOC

CyMMapHbIii EMKOCTHOH TOK KOPOTKOTO

Haumenosanne BOC
3aMBIKaHHS Ha 3eMITI0, A

Ioxposckas BOC 109,38
Ioxposckas BOC 148,29
Ioxposckas BOC 82,33

4

Jlnst onpenenenus napameTpoB T0MycTUMOro conpotusieHus (3Y MY) B nroboe
BpeMs roJia MpH MPOXOXKACHUU PACUETHOTO TOKA 3aMBIKaHUS HA 3EMJII0 C YUETOM BCEX

CCTCCTBCHHBIX N HCKYCCTBCHHBIX 3a3eMJIMTEIICH IMOJIYYHM CJICAYIOIICC HCPABCHCTBO!

UI'IOB.Ha 3y

R

¥ 1033 ,

Jlist onpeniesieHust TOMyCTUMOTO 3HAYCHHUS HANPSDKEHUS MTOBPEXKICHUS BOCIIOJIb-
3yeMcsi ¢ KpuBoi mpuBeneHHo Ha pucyHke 44.A2 'OCT P 50571-4-44-2011 (MOK
60364-4-44:2007) npu 3agaHHOM BpeMeHHU nojHoTo oTkimoueHus 033 (t,., = 0,36 ¢)

Haxo[uM 3HAYCHUE Uy op 4a 5y=375 B, ToT1a:

375
3Y = 465,31

R = 0,806 Om.

Cornacuo 1. 1.7.114 ITYD. ceyenue muH MarucTpaid 3a3eMJICHHS TOKHO OBITh
BbIOpaHO TaKUM, YTOOBI MPU MIPOTEKAHUHU 10 HUM HauOoJbIIero Toka ogHogasnoro K3
B DJIEKTPOYCTAHOBKax ¢ 3((EeKTUBHO 3a3eMJICHHON HelTpayibto win aByxdaznoro K3 B
ANIEKTPOYCTAHOBKAX C M30JIMPOBAHHOM HEWTpAJbIO, TEMIEPATypa LIMH HE MPEBbICHIIA
IPENEbHO T0yCTUMYIO TEMIIEPATYPY Harpesa.

B tabnuue 5.3 mpuBeneHbl pe3ynbTaThl pacyeTa uHTErpana Jxoyns mist ceTei
I'paxxnanckas BOC, mist onHoha3HbIX WM ABYX(a3HBIX KOPOTKUX 3aMbIKaHUH, B 3aBU-

CUMOCTH OT pCKHUMaA 3a3CMJICHUS HGfITpaHI/I CCTHU.

Tabmuma 5.3 — Pacuer unTerpana JIxoyns 11st BIOOpa ceueHUs IMUH MarucTpa-

3
5 1M 3a3zeMiicHus BDY
Q
BBY
HomMmuHanbHOE HampsbKeHue 35 0,72

g cetH, kB
3 Bun K3, BEIOpaHHbIH 115
§ pacueToB CEYCHMS IUHbI

3a3eMJICHHS (B COOTBET- Jsyxgasnoe | Omodasnoe

ctBuu ¢ 11.1.7.114 TV D)
5 JmurenpHoCcTh K3 0,4393 0,1
e
% /lucm
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

Nurerpan Jxoyns (Bx),

KAZG 84,77 172,8

Cornacuo PJI 153-34.0-20.527-98, MUHMMAaIBHO JOMYCTUMOE CEYEHHUE POBO/I-

HUKOB TI0 YCIIOBUIO TEPMHUUYECKON CTOMKOCTH ompeensiercs mo gopmyre:

rae Ag, Ag, - QyHKIMA yIENBHON TEIUIOEMKOCTH MaTepuasa MPOBOJHUKA, €TO
yJICILHOTO COTPOTHUBJICHUS W TEMIIepaTyphl HarpeBa, ompejaensemas mo puc. 8.8-8.9
PJI 153-34.0-20.527-98. ucxons w3 Marepuana IIWH, MAaKCUMAJIbHO JOIMYCTUMOW H

HayaJbHOW TEMIIEpaTyp HarpeBa COOTBETCTBEHHO. [l ynobcTBa pacuera 0003HAUMM

Cr = \JAg, — Ag,. IlpuMem HauanmbHyro Temreparypy nposoaaukoB 50 °C (makcu-
MaJbHO BO3MOXKHAsI TEMIIEpaTypa B HoMeuleHuH ). JlJisd cTanu, Mpu MaKCUMaJIbHO J0IY-
ctumoii Temneparype 400°C, C,=70 AcY?/mm?. Pe3ynpTaTsl pacyeTa MUHMMAJILHO JIO-
IIyCTUMOTI'O C€YEHHMs ILIMH MarucTpaiu 3a3eMJIeHUs npuBeieHbl B Tabaune 5.4. Kpusbie

JUISL OTIPENIEIICHHS TEMITEPATYPbl HATPEBA MPOBOJHUKOB OTPAKEHBI HA pUCYHKE 5. 1.

9,°C / 7
400 l - / /5 : /‘//
| / | A/
300
/ 6 /Y, 2 | =

200 % ///r(
100 / 3 =

0

1-10° 2-10° 3-10° 410° 5-104,, A? c/mm’

Pucynok 5.1 — KpuBble 7151 onipeiesieHus: TEMIIEpATypbl HATPEBA MPOBOIHUKOB
U3 pa3INYHbIX MAaTEPUAIIOB ITPU KOPOTKHUX 3aAMBIKAHUSX.
Marepuansl npoBogHUKOB: 1- MM; 2-MT; 3-AM; 4-AT; 5-A10, ACT:
6-AJ31T1; 7-AJ31T; 8-Ct3
Tabnuna 5.4 — PacueT MMHMMaJIbHO JTOMYCTUMOTO CEUEHHS IIUH 3a3€MIJICHUS

B3Y

/lucm
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

0,72/mmmusr HH
HomunansHoe Hanpsbkenue cetu, KB / Touka K3 Tpanchopmaropa BOY
Ne22
Marepwuai IIHHBI 3a3eMJIICHHS CTaJb
Cr, AcY2/vm? 70
MuHHMAIBEHO TOITyCTUMOE CZC‘-IeHI/IC IIIMH 333€MJICHUS, 187.8
MM

B cooTBeTcTBHE C pe3ysbTaTaMu pacyeTOB U C EIbI0 YHU(DHUKAIIUN PEIICHHH, B Ka-
4yecTBe Maructpaiu 3azemiieHuss MY u BOY npoekTom npeaycmMaTpuBaeTcsi HCHOJIb30-
BaHHUE CTAJIBHOW TOJIOCHI TOPSIYETO LIMHKOBAHUS CEUECHUEM IUIONIablo cedueHust 5*50
MMZ,

B kauectBe 3V UCHONB3YIOTCS MCKYCCTBEHHBIN 3a3eMIUTENb (BHEUTHUHN 3a3€M-
JISIOIIUN KOHTYP, MPEACTABISIONIUNA COOOM AIEKTPUUYECKHU CBSI3aHHOE COCIMHEHUE TO-
PUBOHTAIBHBIX U BEPTUKAIBHBIX 3JIEKTPOJOB 3a3€MJICHUS U PACIIOJIOKEHHBIN 10 Mepu-
MeTpy kpas ¢hyHAaMeHTa Ha PacCTOSSHUM | M OT Kpasi) U €CTECTBEHHBIN 3a3eMJIUTEIb
(pynnamenr).

Pacuer conporuBnenusa 3V BeimoisHsgeTcss no ['OCT P 54418.24-2013. Ilpu pac-
YeTe CONPOTUBIICHUE €CTECTBEHHOTO 3a3eMiuTeNsl He yunuTbiBaeTcs, Tak kak [ OCT He
YCTaHaBJIMBAET METOJUKY pacyeTa COMPOTUBICHHUS €CTECTBEHHOIO 3a3€MIIUTENS U 3HA-
YEHUE €T0 COMPOTUBJIECHUS BO3MOKHO OINPEAEIUTh TOJIBKO Ha ATAaIle CTPOUTEIbCTBA C
MOMOILBIO U3MEPEHUM.

[Ipu npoBeneHUU CTPOUTETHLHO-MOHTAXKHBIX Pa0OT HA 00BEKTE K UCKYCCTBEHHO-
My 3a3€MJIMTENII0 C COTMPOTUBICHUEM YAOBJIECTBOPSIOMIUM TPEOOBAHUSM 3JIEKTPOOE3-
OMacCHOCTU OyAyT MPUCOEIUHEH €CTECTBEHHBIN 3a3€MIIUTEIb, UTO MPUBEAET K YMEHb-
IIEHUIO 00111ero conpoTuiieHus 3Y.

5.2.1 Pacuyer 3Y oanoii BIY

B cooTBeTcTBUU C OTYETAMM 10 WHXEHEPHO-T€OJIOTUUECKUM U3BICKAHUSAM U WH-
KEHEPHO-TEOJIOTHUYECKUM HCCIIEOBAHUSIMU B Kauy€CTBE HMCXOAHBIX HAHHBIX MPUHATO
cieayrouiee:

- paiion npoektupoBanus 3Y orHocurcs K Il kmumarnueckoit 30He;

- Bce uccienoBanus BO3 Obuti pou3BeIeHbI B IEPHUO]] OKTIOPb-HOSAOPE;

- 110 JaHHBIM 3JIEKTPOPA3BEIOUYHBIX PAOOT BBIJICICHO TPU T'€OJIOTHYECKUX CIIOSI

MMEIOIIHNX Pa3opoc Mo yACIbHOMY COTIPOTUBIIEHUIO TPYHTA. [[71s1 Tpon3BeieHus pacye-
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TOB IIPUMEM Pas3pes, COCTO}IIHI/II\/'I M3 TPEX CJIOCB I'PYHTA C HAMXYAIIMMHU ITOKa3aTCIIsIMHA

yaenbHoro conportuBienus. Jlanasie mo YOC npencraBieHsl B Tabmuie 5.5

Tabmuma 5.5 — Jansasie mo YOC

[ 27]

Ne cios TonmuHa ciios, M VOC, OmMm
1 ot 0 10 2,6 260
2 c2,6 107 38
3 c7 600

4

Bzam uHB

[lodn. u dama

WHB. N2 nodn

B kadecTtBe 6a30B0# KOHCTPYKIMHU 3Y OyneM HCMOIL30BaTh KOHCTPYKIIHIO, CO-
CTOSIIIIYI0O U3 BEPTUKAIBHBIX (CTEPKHEBBIX) AJIEKTPOJIOB COCAMHEHHBIX TOPU3OHTAb-
HBIM 3aMKHYTBIM (KOJIBIIEBBIM) 3JIEKTPOJIOM M3 MOJOCOBOW CTalH, PACIOI0KEHHYIO Ha
paccrosaun 1M oT dynHaamentoB BOY. B kauectBe BepTHKaIbHBIX (CTEPIKHEBBIX)
AJIEKTPO/IOB OYyJeT UCHOJIb30BaH CTAJIbHOM OLIMHKOBAHHBIM MPOKAT KPYIJIOTO CEYECHHUS
auameTpoM 18 MM, a B KauecTBE 3aMKHYTOTO (KOJIBLIEBOTO) FOPU30OHTAIIBHOIO AJIEK-
TpOJia CTaJIbHAsl OIMHKOBaHHas nojioca 50x5 mMm.

[IpousBeneM pacuer 0a30BOM KOHCTPYKLHMH MO (hopmysiaM, NpPUBEICHHBIM B
I'OCT P 54418.24-2013. ®opmyiibl sl pacueTOB KOMOMHUPOBAHHBIX 3Y, yKa3aHHbIC
B 'OCT P 54418.24-2013, cocTOSIINX U3 BEPTUKAIBHBIX U TOPU3OHTAIBHBIX 3JIEKTPO-
JIOB CIPABEMJIUBBI TOJIBKO MPH YCIOBUH, YTO BEPTUKAJIBHBIE AJIEKTPOJbl CMOHTHPOBA-
HbI C UHTEPBAJIOM MEXIY COCEAHUMHU BEPTUKAIBHBIMU 3JIEKTPOAAMHU PABHBIM WJIU Ipe-
BBIIIAOIINM JJIMHY BEPTHUKAJIBHOTO 3JIEKTPOIA.

VYuuteiBas BHemHUM nuametp pynaamenta BOY, paBublil 18 M nomydaem:

- TOPU3OHTAIIbHBIN 3IEKTPO B BUJIE€ KOJIbIla AuameTpom 20 M;

- 12 BepTUKaNbHBIX ANEKTPOJOB, PACIIOJOKEHHBIX HA OAMHAKOBOM PACCTOSIHUU
JpYT OT Apyra HE MEHEE UX JJIUHBI (=5 M).

PacueT 3ariy0JIEHHOTO KOJIBLIEBOIO DIEKTPOa:
p l 4-D
= n
2D

V2 Qo d

TJie p — yAeIbHOE conmpoTuBiIeHUE 3eMiu (OM - M);

Ry

d — riryOuHa 3ameranus (M);
D — nuameTp KOJIBIIEBOTO AJIEKTpoaa (M);
agon = 0,25 X F — paanyc 1S 3a3€MITUTEIIS, BBITOJTHEHHOTO U3 CTAJILHOH ITOJIO-

Chl, rJie F — mmprHa cTalbHOM MOJIOCHI;
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| 22
agon. = 0,25 % 0,05 =0,0125 m,
JIJis TOPU30HTAIBHOTO 3JIEKTPOJIa, 3ariay0iIeHHOro Ha | M y4HThIBasg CTpPOCHHE

rpyHTa (Tabnuna 5.4) MOKHO NPUHATH YAEJIbHOE CONpOoTUBIeHUE B 260 OM M, ToTa!

R, =290 420 3,5618 0
= - ln =D, M.
tom2-20 /20,0125 1

PacyeT N 3a3eMIISIONINX CTEP KHEN paBHOM JUIMHEBL, YCTAaHOBJICHHBIX IIO KPVIY

AUaMCTPOM D, C MHTCPBAJIOM MCKAY COCCIHMMMH CTCPXHAMHW PABHBIM MJIM ITPCBLIIIIA-

IOIIIUM JUIMHY CTCPKHSI.

N R o
27 2-nm-L Ap mlsm ’

rjae L - 1muHa oqHOTO BepTUKAIBHOTO AJIEKTpoaa (M);

A, = 00218 = 0,009 M

JInst BEpTUKANBHOIO 3JIEKTPOJA, 3ariayO0jeHHOro Ha 1 M y4duThIBas mapameTpbl
rpyHra (Tabnuua 5.2) HeoO0X0JUMO NPUBECTH FKBUBAJIEHTHOE 3HAUEHUE YAEIBHOTO CO-
MPOTHUBJICHHUS IBYX BEPXHHUX CJIOEB, TOTA!

= = pllpleK.L
p pi—)K.B pl.(d_l_KK-L—h)‘I'pz'(h_d);

rae Ky = 1, mpu py > py;

K, = 1,2, npu p; < py;

h — rmybuna nepBoro cjos rpyHTa (M);

260-38-1-5 52290
= = , M.
P=260-(1+1-5-26)+38- (26— 1)

jé ° 52,29 l 4-5 212 1 205
5 - - n =D, .
- 27 2-12'm-5 0,009 20 mlsm )
Q

Pacqu B3aUMHOT'O COIMPOTHUBJICHHUA 3a3CMIJICHUA MCXKIAY KOJBIICBLIM 3JICKTPOAOM
E U N YUCIIOM 3a3€EMIIAIOIINX CTCD)KHeﬁ, YCTAHOBJICHHBIX 11O KPYI'Y IMaAaMCTPOM D:
E _p 4-D
§ R; = =D In —

2-=-d
e
g
% /lucm
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5229 420
T2 s,
2,718

Pacuer o61m1ero conpotuBieHus 0a30BOM KOHCTPYKIIMH:
R _ Ry Ry — R% .
oo T R +R,—2-R;’
o _ 3562305 0,4292
ofm ™ 3562 4 3,05 — 2 - 0,429

JI1st OLleHKHM compoTUBIICHUsI 0a30BOM KOHCTpYKIuu 3Y B J1000e Bpems roja,

= 1,856 Om.

HE00XOAMMO BHECTH MOMPABOYHBIN KOA((PUIIMEHT HA CE30HHBIE U3BMEHEHUS B COOTBET-
ctBuM ¢ PJ] 153-34.0-20.525-00. MeToa0M JTUHEHHON MHTEPIIOSAIMN HaXOAUM 3Haue-
HUe nornpaBo4yHoro korpdummenta k. =1,28. Torga obmiee conpoTuBiieHne 0a30BOM
KOHCTpYKIMU 3Y B pacueTHbIN nepuol (pacu€THBIM MEPUOJIOM SIBIISIETCS] BpEMS rojia ¢
HauXyALIUMHU TOKa3aTeJIIMU YAEIBHOTO COIPOTUBIICHUS TPYHTA) MPUMET CIIEAYIOIIEe
3Ha4YCHHE:
R3y 6as.paca. = Ropu, " Kc = 1,856+ 1,28 = 2,376 Owm.

ba3oBasi KOHCTPYKLIMSI HE YIOBJIETBOPSIET TPEOOBAHMIM IO 3JIEKTPOOE30MacHO-
CTH.

Jnis ycunenust 6a30BOM KOHCTPYKIIMHM TPOHM3BEIEM JOIMOJIHUTEIBHBI MOHTaX
KOJIBLIEBOTO 3a3eMJIUTENS AMaMeTpoM 29 M. PacueT KoJbLieBOTrO 3a3eMIIUTENS BBIMOJ-
HSIETCSI AaHAJIOTUYHO.

PeBYJ'IBTaTBI pacdcera AOIMOJIHUTCIBHOI'O KOJBHCBOI0 3a3€MJIMTCIISI CBCACHLI B

Tabnuiry 5.6.
. Ta6nuna 5.6 — Pe3ynbTarsl pacyeTa JOMOJHUTEIBHOTO KOJIBIIEBOTO 3a3€MITUTES
‘-’é [Tapametp En. m3m. 3HadyeHue
§ I[I/IaMeTp KOJIBLIEBOT'O 3a3€MJIIUTCIISA M 29
g KonndecTBo 3a3eMISIOIINX CTEpKHEN IIT. 18
R, Om 2,603
R, Om 0,768
R, Om 0,325
g Rogu Om 0,696
S Y4uTeIBasi, 4YTO JOMOTHUTEIBHBIE JESKTPOIAbI COCAMHEHBI MapalIeIbHO ¢ 0a30-
c
S}
Q s s
= BOM KOHCTPYKIIMEH, a 6a30Basi KOHCTPYKIMS OYJIeT UCIO0JIb30BAThCS 3a CUET dIKPAHUPO-
N
E
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Bsam uHB N°

[lodn. u dama

WHB. N2 nodn

[ 24]

BaHUs He Oojiee ueM Ha 95% To mXx CYMMapHO€ COIIPOTHUBIICHUC MOKHO paCcCUUTATh 110

cnenytomeit hopmyre:

1,856
R _ Ro6m ) Ro6m.,q _ (0,95 ) 0,696 — 0513
o Rosu, T Rosu .z (1(;8—9556) + 0,696

R3Y.cyMM.pacq. = RcyMM. K. = 0,513-1,28 = 0,657 Om.

3V ynoBnerBopsieT TpeOOBAHUSIM IO AIEKTPOOE30MACHOCTH.

/lucm

B3C000107.356.2.1.4-1/103.1 20

Usm. | Kon.yy| lucm | N°dok.| [lodn. | Aama




(o2/ac06aH0

jo

B3an uHb,

[logdnuck U dama

Y16, Ne mods,

[Moxpabickas B3C

FHaYeHuS MaKCUN/bHpX pa00HuX maKaf
y “ MakcumansHed padaud mok |
jyacmox aacnia, A
BYNG 7672
B3Y N0 B3k
By N1 23076
BIY N2 30688
BIYNT 36360
BIYNS 7672
B39 N6 B344
BYNT 2301
BN 30688
B3Y Nt 38360
BIYNT 46032
B3I N1 7672
B N2 B344
BIINZ 23076
B3I N% 30688
BIYN'T 7672
B39 Ne17 B34
BIYN19 23076
BIY N8 30688
PI1-35 kB (U MY Makpabickas B3C - 45768
PY-35 kB PY 220 kB [paxdarHckod BIC

B N S O S S Jman [m/:/aum@/zbfmﬁa
I sman cmpoumensemba | kod (17 GVIEOG4E (50,05 MBm) PI135 kB M
[ Kl oma [ 2 5 ‘
T 5518 (5839 T 518 CBEmEsn T 5515 (s BT 518 (B2 T 558 (SEm ‘ [523 P P
= =2 =2 = =2 — L
‘ T T ol o T s o T CR I T ol g s o ‘ [Tokpotekou 53[ ” et s wia
@\ et @\ pov O-— P @-\ res @-\ won —-l e @-\ Pro @._ m ne @\ ren @._ /p 25 e @-\ P2 @-\ #om5 —-1 i PSP e e 5 /) | N 00/5)
i 5 B 5 B
‘ e Sl oL, BER o o o\ o DTS oy Fa oy T o o OV v DT ‘ S ——
= - = . - - LT Ioaampyence cpuitone
peet P90 HIp 0 HPON HIP 1 3«/vmz 1P 2 ww HP T HP BN, o= 50 E —‘ ———r
o w L s o ‘ H f Fvgxwmmmmnm B,
) 2581 5B 258 B g I ierides S
[ o w = o ¥ oy o © 5 o Vi oy o « o o ity o 3 o ¥ e o gy o « o o ‘ 55
Tut e | i [ [ Tu ey i | [ M Ton e | | [ [ Tut e | i [ [ Ton iy i | [ [ ‘ - ;g o @ Hk;’,”;f‘m
Mopko u v kol — AMI-35 H8e95/16) Mopes  ceemenolens | Ate-35 ¥u5/16) | Ae-35 3t0ed5/6) ATti\e-35 3095/16) Mot u o nodens | a3 3(u50/25) | Atinge-35 3nuy/25) Mopko u cevane wodem | Ae-35 s/ 25) | ATge-5 31e400/55) % §§ <‘ s e
Pt Pest 50 [ ] it a3 v ] Pt ] T iy [ Jiisind B0 ] Gty ] ‘ 7, g L e
) T i E T 1 T T _ g | 1 et
338 | 88 bz
Ef | i o
oruran | § 20 | moompionus opens
| Hpre——
o 5 azs/as/P
‘ /048 HE S
BT HBT-6 M0kBA as/&
| ‘ R
) P 320y WS A e
S-S0 Pyt S5 Sor=5M Py 4S50 P = SV P . E
i T o 0
Uar126B 0/18 81T etz BB/ e 285104 2B /080K
Pt 0 [y Patatn Pk B0
‘ 9 [ ro a8 -2 2] 8 Uarl88 ‘
N ‘
‘ BHNS ) (3508 85 BYNE B (BBEsE BN Fh (88347 BN 1) (B85 BN éﬂ (B8 BYNE FkB (BBEN-E ‘
=1 ey s B T d o B ol e = s o T Ry g = ol grrt ‘
@\ ot @- mw O P @\ Pes @\ per O P @\ 776 ®_ /ww P @\ P71 @\ per O-— P @\ Pre @\ P#5 o——-i e @\ P5* @\ PO i ‘ ‘
wigkitd 75t/ [=%/5! |72/ gkl Wkt
02 564 02561 02 564 (02561 12 (02 568
| & o Sl S o & Sl She o o I N o I U 1 |
mm o5 P 76 mw 7 " * P 54 3P 57m.5)
‘ 1000/1 o0/ /1 o0/ o/ /1 o/ 000/1 /1 000/1 /1 /1 /1 000/1 w1 000/1 o/ /1 ‘ ‘ ‘ ‘
5 @s s @s @s &5 @s s [53 s s oS s s 5 25 s ass
(] (] i) (] [ ] [ (] ] (] (] i (] B ] B (] T
w0/ 000/1 /1 1000/1 o/1 1000/1
e P4 5Pz s5pa 5Pz Spa
6 2581 B8 581 6 560 ‘ ‘ ‘
‘ W e o nopsiy o 02 0 W ik no oy a 02 2] 04 W sveia o napsiky o 02 o ¥ e 0 mapridy a 2 5 1 W iy o nopsiky o 2 a3 o ¥ ey 70 Ry a @2 o 0 ‘ ‘
Mo u evae kuder — A5 305/ ) tapeau comenaders | aye-35 355/ ) | -5 3tns6) apea u e wadns | areine 35 0/ 25) | a3 Anaso/ ) oo u conae votens | amye-5 ity 25) | annge-3 S0 /) Mopea u coenve adens | anie-5 30/ 55) | anenge-35 iv00/35) ‘
‘ T ot s T - T o o i O w TR o e i O T ) o oo - T o e | e -
= T I T2y ) T I Loy T [ [T I [ e Y ‘ ‘ ‘
. . 1| |
‘ MBS ° 516 BT ° w578 OHET4 ‘ ‘ ‘ ‘
iﬁW 5,1;”’194 ‘
a 728 B/078
‘ 5004) 32004) Y499% /15 L{»*N% II/Yn{ Ue99% 0/Yn-5 WA)
Sur= 51 Prn =455 M0 168 :205% 186.2225% 168.42025% M 1684225%
Uar0721840/28 T o Smimaiag L *® ‘
Sn= 5MBA, Pron =4,55 M0 = Mo Sin= 514, Poon =455 MEM
‘ U128 O/08 48 AC ﬁ:z:f';ﬂﬂ Uort2 48 0C/08KB A Z:z:;" lhor 12168 D/08 48 AC P38 ‘ ‘ ‘ ‘
s 3 r ‘
IV 3man cmpaumenscmba | kod (11 GVIEGGS2 (36,4 MBm) . ‘ ‘
[ow | = (&0 N2 T (BB [(omm | = (BB [Comm | e [T J— Lf |
& h. L HISE1 & 5 " ThI563-2 h. J, (ET) (T r —‘
@\ rwt @\ P PrE - @\ P2t @\ r O-— P12 ] @\ P2 @\ P sl - @\ P @-— /mwuf 0——-1 ] ‘ ’7 - — — — —‘ ‘
0z 56 0251 755 T
‘ oy o3 ® . o3 & O s & o ® . o e PY 35 kB [ paxdarckad B30 ‘
Pt HPE2 Hp 2 P23 HP32 HPH Pl wmrms ‘ ‘
1000/1 mﬂﬂ 7ﬂ/ d 0/t o/t /1 o/t ﬂW/ d /1 o/t w0/t /1
o = o o PY 220 kB I'paxdarckau B
B ] El B % sy or ] B ] or ” G O L N
[ i i T i v M et i i v W et i T v [
Mapea u ceeviewalors | ABe-35 ¥495/1) | AMBLe-T5 365/ ) Mapea u ceserse kadons | ABTe-35 314c50/25) | AMe-35 30240/ 25) e
[ i a1 B3 Guntsins ] [ Py 3 B Gntni s ]
= T I = T T T T
‘ a5 a2 s
! & & \ (xema opeanuzayuu PYHH-0,4 kB
e ] ] MY Moxpabekas BIC
U,.ﬂ]xﬂmﬂnﬂ[ b @60 Uor 12 4B 0C/08KB AC vt U 1248 0C/08K8 AC vt
‘ 12l lar186 2 Uar8D 2] Uor00
PYHH-0,4kB,
MY Toxpotxas B PI1-35 kB (Ul 54 N1
‘ ‘ MY Miokpobkas BIC
‘ s T (sems ETa £ CBoET ELg e e ET Fa somvE ‘ 1304 kB o
= RS T B T s o = T RS g = s oo 100 kBA ~
@\ e @\ PET -] P @\ 775 @\ P18 e Bdad @\ 77 @\ PEE O——-i sl @\ #r7 @\ PemsO-—] P
i 5 3 9
‘ e Sl a S Sk o Bt il ol Sk o i
- BIT-% - Br1-n - Br-8
P16 P T 3P 17-1 /P B 3P P 5|
‘ /1 o/ W/ o/ o/ 7] s /1 w1
s s 5 s s - s 025 s
(] (] i) (] (] ] (] (] 7
e i e
58 258 258 ‘ /
W svedi 0 nopsiy o 14 B 3 ¥ sveiku no oy o 02 3 0 3 ¥ ik o oy o @ 3 1 /
‘ i | / 2 " T e / | v " " Tin ek | / v " ABP
M cevee kader -— A5 H5/ ) Mapkau ceseekaders | ae-35 usm/) | amne-5 smz0/6) Mapka  ceseewadens | armne 55 a0/ 25) | a5 v ) ‘ M — — —_— —x-@ ar2
‘ T 0 T r | s O 0 T e | e O
=T T I =T | [ |
% POOOOO®
| | d0dPOOOO; | %% OO
—
150/5
# 1 5/5 O
‘ (Hopmbxa. ) J -
s BTy

o260 /181840
‘ 6 Uar 88

Py 5 0
et mu(/ﬂm s
=4 Uar08

B/078
5004 Ues% 05
San=5MB4, Py =455 MB0 168 +225%
U020 K/ 280l
S5 HEA P 45510
26 0L/0343 AL
Hor: ﬂ(/ Pien=t,8MT
re

o T |

!

= ===

K nompedumensm

f__.

Yenabreie 0003HaYEHUS:

- 2 man cmpoumensemba;

- 3 3man cmpaume/scmba.

Saverus mokoh K3
Haumerobarue mosku K3 P, kh
B3Y N9 60
B39 N0 1242
BIINM 1310
BIYN12 3%
BYNT3 500
BN n22
B N6 1%
B3Y N7 1399
B3y N8 1%,60
B3Y Nt 531
BYNL 16,04
B9 Nt 123
BIYN2 181
BN 1253
BIYN% 1509
B3Y N6 279
B3Y N7 1363
BIYN19 %75
BIYN18 579
PI1-35 kB (W MY TMakpabickas B3C 1822

[pumesaHue - Pacqemuid mok adHoo B3Y cocmabngem 76,72 A

]

B30000107.356.2.14-W103.101

Wam. |Kon ys] Muem | N dox | Modnues | foma

000 *flebameio Bemponapk $PB”

Paspac E2opob 7 w0221

“[Mokpobekas B3C Bempabas pUYeCKas CMarLUs, BHyY

(madus flucm [lucmot

bmorodurbHse dopoey’
lpatepun Bepuurum —=F—|190221] Smant "Naingggaaﬂgggf s 4, %19 n 1
Hay, omd. BQW/UHUH #ﬁ\ 190221 (kad I 2erepauuu GVIEOG52) MakcumansHod MawrHocmeo 36,4 MBm
mn bordapyk / 7@/7 190221 s
XeMa 3exkmpudeckas enabHas " "
Hiomp__ |lpdts | P 90221 P 000 “EPCM Cuipy

lokpobekas BC

@opvam A3x3


AutoCAD SHX Text
Изм.

AutoCAD SHX Text
Кол. уч. 

AutoCAD SHX Text
Лист

AutoCAD SHX Text
  док.

AutoCAD SHX Text
Подпись

AutoCAD SHX Text
Дата

AutoCAD SHX Text
 Разраб.

AutoCAD SHX Text
 Проверил

AutoCAD SHX Text
Стадия

AutoCAD SHX Text
Лист

AutoCAD SHX Text
Листов

AutoCAD SHX Text
 Нач. отд.

AutoCAD SHX Text
 ГИП

AutoCAD SHX Text
 Н. контр.

AutoCAD SHX Text
 Утв.

AutoCAD SHX Text
 Схема электрическая главная Покровская ВЭС

AutoCAD SHX Text
ООО "ЕРСМ Сибири"

AutoCAD SHX Text
1

AutoCAD SHX Text
Формат А3x3

AutoCAD SHX Text
Примечание - Расчетный ток одной ВЭУ составляет 76,72 А

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
Условные обозначения:

AutoCAD SHX Text
- 3 этап строительства.

AutoCAD SHX Text
- 2 этап строительства;

AutoCAD SHX Text
П

AutoCAD SHX Text
 Пирогова

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
 Бондарчук

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
 Егоров

AutoCAD SHX Text
ВЭС000107.356.2.1.4-ИЛО3.1.01

AutoCAD SHX Text
ООО "Девятый Ветропарк ФРВ"

AutoCAD SHX Text
Инв.   подл.подл.

AutoCAD SHX Text
Подпись и дата

AutoCAD SHX Text
Взам. инв.  

AutoCAD SHX Text
Согласовано

AutoCAD SHX Text
"Покровская ВЭС. Ветровая электрическая станция, внутриплощадочные автомобильные дороги". Этап 4. "Покровская ВЭС": ВЭУ    1-4, 16-19  (код ГТП генерации GVIE0652) максимальной мощностью 36,4 МВт

AutoCAD SHX Text
24

AutoCAD SHX Text
Значения токов КЗ

AutoCAD SHX Text
Наименование точки КЗ

AutoCAD SHX Text
I кз, кА(3)кз, кА

AutoCAD SHX Text
ВЭУ  9

AutoCAD SHX Text
11,60

AutoCAD SHX Text
ВЭУ  10

AutoCAD SHX Text
12,42

AutoCAD SHX Text
ВЭУ  11

AutoCAD SHX Text
13,10

AutoCAD SHX Text
ВЭУ  12

AutoCAD SHX Text
13,95

AutoCAD SHX Text
ВЭУ  13

AutoCAD SHX Text
15,00

AutoCAD SHX Text
ВЭУ  5

AutoCAD SHX Text
11,22

AutoCAD SHX Text
ВЭУ  6

AutoCAD SHX Text
11,94

AutoCAD SHX Text
ВЭУ  7

AutoCAD SHX Text
13,99

AutoCAD SHX Text
ВЭУ  8

AutoCAD SHX Text
14,60

AutoCAD SHX Text
ВЭУ  14

AutoCAD SHX Text
15,31

AutoCAD SHX Text
ВЭУ  15

AutoCAD SHX Text
16,04

AutoCAD SHX Text
ВЭУ  1

AutoCAD SHX Text
11,23

AutoCAD SHX Text
ВЭУ  2

AutoCAD SHX Text
11,81

AutoCAD SHX Text
ВЭУ  3

AutoCAD SHX Text
12,53

AutoCAD SHX Text
ВЭУ  4

AutoCAD SHX Text
13,09

AutoCAD SHX Text
ВЭУ  16

AutoCAD SHX Text
12,79

AutoCAD SHX Text
ВЭУ  17

AutoCAD SHX Text
13,83

AutoCAD SHX Text
ВЭУ  19

AutoCAD SHX Text
14,75

AutoCAD SHX Text
ВЭУ  18

AutoCAD SHX Text
15,79

AutoCAD SHX Text
РП-35 кВ СШ МУ Покровская ВЭС Покровская ВЭСПокровская ВЭС

AutoCAD SHX Text
18,22

AutoCAD SHX Text
Значения максимальных рабочих токов

AutoCAD SHX Text
Участок КЛ

AutoCAD SHX Text
Максимальный рабочий ток участка, А

AutoCAD SHX Text
ВЭУ  9

AutoCAD SHX Text
76.72

AutoCAD SHX Text
ВЭУ  10

AutoCAD SHX Text
153.44

AutoCAD SHX Text
ВЭУ  11

AutoCAD SHX Text
230.16

AutoCAD SHX Text
ВЭУ  12

AutoCAD SHX Text
306.88

AutoCAD SHX Text
ВЭУ  13

AutoCAD SHX Text
383.60

AutoCAD SHX Text
ВЭУ  5

AutoCAD SHX Text
76.72

AutoCAD SHX Text
ВЭУ  6

AutoCAD SHX Text
153.44

AutoCAD SHX Text
ВЭУ  7

AutoCAD SHX Text
230.16

AutoCAD SHX Text
ВЭУ  8

AutoCAD SHX Text
306.88

AutoCAD SHX Text
ВЭУ  14

AutoCAD SHX Text
383.60

AutoCAD SHX Text
ВЭУ  15

AutoCAD SHX Text
460.32

AutoCAD SHX Text
ВЭУ  1

AutoCAD SHX Text
76.72

AutoCAD SHX Text
ВЭУ  2

AutoCAD SHX Text
153.44

AutoCAD SHX Text
ВЭУ  3

AutoCAD SHX Text
230.16

AutoCAD SHX Text
ВЭУ  4

AutoCAD SHX Text
306.88

AutoCAD SHX Text
ВЭУ  16

AutoCAD SHX Text
76.72

AutoCAD SHX Text
ВЭУ  17

AutoCAD SHX Text
153.44

AutoCAD SHX Text
ВЭУ  19

AutoCAD SHX Text
230.16

AutoCAD SHX Text
ВЭУ  18

AutoCAD SHX Text
306.88

AutoCAD SHX Text
РП-35 кВ СШ МУ Покровская ВЭС -  Покровская ВЭС - Покровская ВЭС - РУ-35 кВ РУ 220 кВ Гражданской ВЭС

AutoCAD SHX Text
1457.68

AutoCAD SHX Text
ВЭУ  1

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
ВЭУ-2

AutoCAD SHX Text
ВЭУ-1

AutoCAD SHX Text
ВЭУ-3

AutoCAD SHX Text
ВЭУ  2

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-2

AutoCAD SHX Text
ВЭУ-4

AutoCAD SHX Text
ВЭУ  3

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-3

AutoCAD SHX Text
РП 35 кВ

AutoCAD SHX Text
ВЭУ  4

AutoCAD SHX Text
РП 35 кВ

AutoCAD SHX Text
Pмакс=86450 кВт

AutoCAD SHX Text
Покровская ВЭС

AutoCAD SHX Text
ТСН 35/0,4 кВ 100 кВА

AutoCAD SHX Text
Проектируемое оборудование                          

AutoCAD SHX Text
Сухой силовой трансформатор 100 кВА, 35/0,4 кВ, ±2х2,5%,, с литой изоляцией                                                                                                  

AutoCAD SHX Text
код ГТП GVIE0648 (50,05 МВт)GVIE0648 (50,05 МВт)

AutoCAD SHX Text
В РУСН-0,4кВ 

AutoCAD SHX Text
----

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
ЗН ГТ-4

AutoCAD SHX Text
  ячейки

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
Наименование

AutoCAD SHX Text
ТСН                                 

AutoCAD SHX Text
КЛ 35 кВ Гражданская ВЭС - Покровская ВЭС

AutoCAD SHX Text
ВЭУ-13     ВЭУ-15    

AutoCAD SHX Text
ВЭУ-4  ВЭУ-18         

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
АПвВнг(А)-LS-35 3(1х120/16) (1х120/16) 

AutoCAD SHX Text
АПвПуг-35 3x3(1х630/35)

AutoCAD SHX Text
АПвПуг-35 3(1х400/35) АПвПуг-35 3(1х500/35)

AutoCAD SHX Text
АПвПуг-35 3(1х240/25) АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
0,5

AutoCAD SHX Text
5P

AutoCAD SHX Text
1500/5

AutoCAD SHX Text
0,2S

AutoCAD SHX Text
0,5

AutoCAD SHX Text
5P

AutoCAD SHX Text
1000/5

AutoCAD SHX Text
0,2S

AutoCAD SHX Text
0,5

AutoCAD SHX Text
5P

AutoCAD SHX Text
800/5

AutoCAD SHX Text
0,2S

AutoCAD SHX Text
0,5

AutoCAD SHX Text
5P

AutoCAD SHX Text
ОПН-35 ГТ-1

AutoCAD SHX Text
ГТ-1

AutoCAD SHX Text
ОПН-0,72 ГТ-1

AutoCAD SHX Text
ТН-1

AutoCAD SHX Text
1АВ Г-1

AutoCAD SHX Text
2АВ Г-1

AutoCAD SHX Text
К-1

AutoCAD SHX Text
Г-1

AutoCAD SHX Text
ТР ГТ-1

AutoCAD SHX Text
В ГТ-1

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
ЛР 1-2

AutoCAD SHX Text
ЗН ЛР 1-2

AutoCAD SHX Text
ОПН-35 ГТ-2

AutoCAD SHX Text
ГТ-2

AutoCAD SHX Text
ОПН-0,72 ГТ-2

AutoCAD SHX Text
ТН-2

AutoCAD SHX Text
1АВ Г-2

AutoCAD SHX Text
2АВ Г-2

AutoCAD SHX Text
К-2

AutoCAD SHX Text
Г-2

AutoCAD SHX Text
ТР ГТ-2

AutoCAD SHX Text
В ГТ-2

AutoCAD SHX Text
ЛР 2-1

AutoCAD SHX Text
 ЗН ЛР 2-1

AutoCAD SHX Text
ЛР 2-3

AutoCAD SHX Text
ЗН ЛР 2-3

AutoCAD SHX Text
ОПН-35 ГТ-3

AutoCAD SHX Text
ГТ-3

AutoCAD SHX Text
ОПН-0,72 ГТ-3

AutoCAD SHX Text
ТН-3

AutoCAD SHX Text
1АВ Г-3

AutoCAD SHX Text
2АВ Г-3

AutoCAD SHX Text
К-3

AutoCAD SHX Text
Г-3

AutoCAD SHX Text
ТР ГТ-3

AutoCAD SHX Text
В ГТ-3

AutoCAD SHX Text
ЛР 3-2

AutoCAD SHX Text
ЗН ЛР 3-2

AutoCAD SHX Text
ЛР 3-4

AutoCAD SHX Text
ЗН ЛР 3-4

AutoCAD SHX Text
ОПН-35 ГТ-4

AutoCAD SHX Text
ГТ-4

AutoCAD SHX Text
ОПН-0,72 ГТ-4

AutoCAD SHX Text
ТН-4

AutoCAD SHX Text
1АВ Г-4

AutoCAD SHX Text
2АВ Г-4

AutoCAD SHX Text
К-4

AutoCAD SHX Text
Г-4

AutoCAD SHX Text
ТР ГТ-4

AutoCAD SHX Text
В ГТ-4

AutoCAD SHX Text
ЛР 4-3

AutoCAD SHX Text
ЗН ЛР 4-3

AutoCAD SHX Text
ЛР 4-РП 35 

AutoCAD SHX Text
ЗН ЛР 4-РП 35

AutoCAD SHX Text
ТН-35 ВЭУ-1

AutoCAD SHX Text
ТН-35 ВЭУ-2

AutoCAD SHX Text
ТН-35 ВЭУ-3

AutoCAD SHX Text
ТН-35 ВЭУ-4

AutoCAD SHX Text
III этап строительства

AutoCAD SHX Text
Проектируемое оборудование                          

AutoCAD SHX Text
Номинальный ток главных цепей шкафов 1250 А (кроме яч. N2), номинальный ток главных цепей шкафа N2 2000 А, ток термической стойкости 25 кА, время протекания тока термической стойкости не менее 1 с

AutoCAD SHX Text
Заземлитель 35 кВ, I  = 25 кА Т = 25 кА 

AutoCAD SHX Text
Сборные шины 35 кВ с номинальным током 2000 А

AutoCAD SHX Text
Трехпозиционный разъединитель-заземлитель 35 кВ,  I   1250 А, I  = 25 кА I   1250 А, I  = 25 кА ном  1250 А, I  = 25 кА Т = 25 кА *Трехпозиционный рехпозиционный разъединитель-заземлитель 35 кВ,  I   2000 А, I  = 25 кАI   2000 А, I  = 25 кАном  2000 А, I  = 25 кАТ = 25 кА

AutoCAD SHX Text
Выключатель вакуумный 35 кВ,                I  1250 А, I  = 25 кА ном 1250 А, I  = 25 кА откл = 25 кА *Выключатель вакуумный 35 кВ,                I  2000 А, I  = 25 кА                                    ном 2000 А, I  = 25 кА                                    откл = 25 кА                                    

AutoCAD SHX Text
Индкатор наличия напряжения

AutoCAD SHX Text
Трансформатор тока 35 кВ, 0,2S/0,5/5Р                                  *Трансформатор тока 35 кВ, 0,5/5Р                               

AutoCAD SHX Text
Кабельная муфта 35 кВ

AutoCAD SHX Text
Ограничитель перенапряжений нелинейный                35 кВ     

AutoCAD SHX Text
ТТНП

AutoCAD SHX Text
ВЭУ  5

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
ВЭУ-6

AutoCAD SHX Text
ВЭУ-5

AutoCAD SHX Text
ВЭУ-7

AutoCAD SHX Text
ВЭУ  6

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ  7

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ  8

AutoCAD SHX Text
----

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
ОПН-35 ГТ-5

AutoCAD SHX Text
ГТ-5

AutoCAD SHX Text
ОПН-0,72 ГТ-5

AutoCAD SHX Text
ТН-5

AutoCAD SHX Text
1АВ Г-5

AutoCAD SHX Text
2АВ Г-5

AutoCAD SHX Text
К-5

AutoCAD SHX Text
Г-5

AutoCAD SHX Text
ТР ГТ-5

AutoCAD SHX Text
В ГТ-5

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
ЛР 5-6

AutoCAD SHX Text
ЗН ЛР 5-6

AutoCAD SHX Text
ТН-35 ВЭУ-5

AutoCAD SHX Text
ОПН-35 ГТ-6

AutoCAD SHX Text
ГТ-6

AutoCAD SHX Text
ОПН-0,72 ГТ-6

AutoCAD SHX Text
ТН-6

AutoCAD SHX Text
1АВ Г-6

AutoCAD SHX Text
2АВ Г-6

AutoCAD SHX Text
К-6

AutoCAD SHX Text
Г-6

AutoCAD SHX Text
ТР ГТ-6

AutoCAD SHX Text
В ГТ-6

AutoCAD SHX Text
ЛР 6-5

AutoCAD SHX Text
ЗН ЛР 6-5

AutoCAD SHX Text
ЛР 6-7

AutoCAD SHX Text
ЗН ЛР 6-7

AutoCAD SHX Text
ТН-35 ВЭУ-6

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-9

AutoCAD SHX Text
ВЭУ  10

AutoCAD SHX Text
ОПН-35 ГТ-10

AutoCAD SHX Text
ГТ-10

AutoCAD SHX Text
ОПН-0,72 ГТ-10

AutoCAD SHX Text
ТН-10

AutoCAD SHX Text
1АВ Г-10

AutoCAD SHX Text
2АВ Г-10

AutoCAD SHX Text
К-10

AutoCAD SHX Text
Г-10

AutoCAD SHX Text
ТР ГТ-10

AutoCAD SHX Text
В ГТ-10

AutoCAD SHX Text
ЛР 10-9

AutoCAD SHX Text
ЗН ЛР 10-9

AutoCAD SHX Text
ТН-35 ВЭУ-10

AutoCAD SHX Text
ВЭУ-6

AutoCAD SHX Text
ВЭУ-8

AutoCAD SHX Text
ВЭУ-7

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
ВЭУ-11

AutoCAD SHX Text
ОПН-35 ГТ-7

AutoCAD SHX Text
ГТ-7

AutoCAD SHX Text
ОПН-0,72 ГТ-7

AutoCAD SHX Text
ТН-7

AutoCAD SHX Text
1АВ Г-7

AutoCAD SHX Text
2АВ Г-7

AutoCAD SHX Text
К-7

AutoCAD SHX Text
Г-7

AutoCAD SHX Text
ТР ГТ-7

AutoCAD SHX Text
В ГТ-7

AutoCAD SHX Text
ЛР 7-6

AutoCAD SHX Text
ЗН ЛР 7-6

AutoCAD SHX Text
ЛР 7-8

AutoCAD SHX Text
ЗН ЛР 7-8

AutoCAD SHX Text
ТН-35 ВЭУ-7

AutoCAD SHX Text
ОПН-35 ГТ-8

AutoCAD SHX Text
ГТ-8

AutoCAD SHX Text
ОПН-0,72 ГТ-8

AutoCAD SHX Text
ТН-8

AutoCAD SHX Text
1АВ Г-8

AutoCAD SHX Text
2АВ Г-8

AutoCAD SHX Text
К-8

AutoCAD SHX Text
Г-8

AutoCAD SHX Text
ТР ГТ-8

AutoCAD SHX Text
В ГТ-8

AutoCAD SHX Text
ЛР 8-7

AutoCAD SHX Text
ЗН ЛР 8-7

AutoCAD SHX Text
ТН-35 ВЭУ-8

AutoCAD SHX Text
ЛР 10-11

AutoCAD SHX Text
ЗН ЛР 10-11

AutoCAD SHX Text
ВЭУ-14

AutoCAD SHX Text
код ГТП GVIE0652 (36,4 МВт)GVIE0652 (36,4 МВт)

AutoCAD SHX Text
IV этап строительства

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-17

AutoCAD SHX Text
ВЭУ  16

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-16

AutoCAD SHX Text
ВЭУ-19

AutoCAD SHX Text
ВЭУ  17

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-17

AutoCAD SHX Text
ВЭУ-18

AutoCAD SHX Text
ВЭУ  19

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-19

AutoCAD SHX Text
ВЭУ  18

AutoCAD SHX Text
ОПН-35 ГТ-16

AutoCAD SHX Text
ГТ-16

AutoCAD SHX Text
ОПН-0,72 ГТ-16

AutoCAD SHX Text
ТН-16

AutoCAD SHX Text
1АВ Г-16

AutoCAD SHX Text
2АВ Г-16

AutoCAD SHX Text
К-16

AutoCAD SHX Text
Г-16

AutoCAD SHX Text
ТР ГТ-16

AutoCAD SHX Text
В ГТ-16

AutoCAD SHX Text
ЛР 16-17

AutoCAD SHX Text
ЗН ЛР 16-17

AutoCAD SHX Text
ТН-35 ВЭУ-16

AutoCAD SHX Text
ОПН-35 ГТ-17

AutoCAD SHX Text
ГТ-17

AutoCAD SHX Text
ОПН-0,72 ГТ-17

AutoCAD SHX Text
ТН-17

AutoCAD SHX Text
1АВ Г-17

AutoCAD SHX Text
2АВ Г-17

AutoCAD SHX Text
К-17

AutoCAD SHX Text
Г-17

AutoCAD SHX Text
ТР ГТ-17

AutoCAD SHX Text
В ГТ-17

AutoCAD SHX Text
ЛР 17-16

AutoCAD SHX Text
ЗН ЛР 17-16

AutoCAD SHX Text
ЛР 17-19

AutoCAD SHX Text
ЗН ЛР 17-19

AutoCAD SHX Text
ТН-35 ВЭУ-17

AutoCAD SHX Text
ОПН-35 ГТ-18

AutoCAD SHX Text
ГТ-18

AutoCAD SHX Text
ОПН-0,72 ГТ-18

AutoCAD SHX Text
ТН-18

AutoCAD SHX Text
1АВ Г-18

AutoCAD SHX Text
2АВ Г-18

AutoCAD SHX Text
К-18

AutoCAD SHX Text
Г-18

AutoCAD SHX Text
ТР ГТ-18

AutoCAD SHX Text
В ГТ-18

AutoCAD SHX Text
ЛР 19-17

AutoCAD SHX Text
ЗН ЛР 19-17

AutoCAD SHX Text
ЛР 19-18

AutoCAD SHX Text
ЗН ЛР 19-18

AutoCAD SHX Text
ТН-35 ВЭУ-18

AutoCAD SHX Text
ЛР 18-19

AutoCAD SHX Text
ЗН ЛР 18-19

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
----

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
РП 35 кВ

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
ОПН-35 ГТ-19

AutoCAD SHX Text
ГТ-19

AutoCAD SHX Text
ОПН-0,72 ГТ-19

AutoCAD SHX Text
ТН-19

AutoCAD SHX Text
1АВ Г-19

AutoCAD SHX Text
2АВ Г-19

AutoCAD SHX Text
К-19

AutoCAD SHX Text
Г-19

AutoCAD SHX Text
ТР ГТ-19

AutoCAD SHX Text
В ГТ-19

AutoCAD SHX Text
ТН-35 ВЭУ-19

AutoCAD SHX Text
Проектируемое оборудование                          

AutoCAD SHX Text
Ограничитель перенапряжений нелинейный 35 кВ                                                                                                                    

AutoCAD SHX Text
Трансформатор напряжения  / / /  кВ; 0,5/0,5/3Р                                                                                                                  35V3/ / /  кВ; 0,5/0,5/3Р                                                                                                                  0,1V3/ /  кВ; 0,5/0,5/3Р                                                                                                                  0,1V3/  кВ; 0,5/0,5/3Р                                                                                                                  0,13 кВ; 0,5/0,5/3Р                                                                                                                  0,5/0,5/3Р                                                                                                                  

AutoCAD SHX Text
Трехпозиционный разъединитель-заземлитель 35 кВ,         I  = 25 кА Т = 25 кА 

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-10

AutoCAD SHX Text
ВЭУ  11

AutoCAD SHX Text
ОПН-35 ГТ-16

AutoCAD SHX Text
ГТ-11

AutoCAD SHX Text
ОПН-0,72 ГТ-11

AutoCAD SHX Text
ТН-11

AutoCAD SHX Text
1АВ Г-11

AutoCAD SHX Text
2АВ Г-11

AutoCAD SHX Text
К-11

AutoCAD SHX Text
Г-11

AutoCAD SHX Text
ТР ГТ-11

AutoCAD SHX Text
В ГТ-11

AutoCAD SHX Text
ЛР 11-10

AutoCAD SHX Text
ЗН ЛР 11-10

AutoCAD SHX Text
ТН-35 ВЭУ-11

AutoCAD SHX Text
ЛР 11-12

AutoCAD SHX Text
ЗН ЛР 11-12

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
ЛР 18-РП 35 

AutoCAD SHX Text
ЗН ЛР 18-РП 35 

AutoCAD SHX Text
ВЭУ  12

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-13

AutoCAD SHX Text
ВЭУ-12

AutoCAD SHX Text
РП 35 кВ

AutoCAD SHX Text
ВЭУ  13

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
ОПН-35 ГТ-12

AutoCAD SHX Text
ГТ-12

AutoCAD SHX Text
ОПН-0,72 ГТ-12

AutoCAD SHX Text
ТН-12

AutoCAD SHX Text
1АВ Г-12

AutoCAD SHX Text
2АВ Г-12

AutoCAD SHX Text
К-12

AutoCAD SHX Text
Г-12

AutoCAD SHX Text
ТР ГТ-12

AutoCAD SHX Text
В ГТ-12

AutoCAD SHX Text
ЛР 12-13

AutoCAD SHX Text
ЗН ЛР 12-13

AutoCAD SHX Text
ТН-35 ВЭУ-12

AutoCAD SHX Text
ОПН-35 ГТ-13

AutoCAD SHX Text
ГТ-13

AutoCAD SHX Text
ОПН-0,72 ГТ-13

AutoCAD SHX Text
ТН-13

AutoCAD SHX Text
1АВ Г-13

AutoCAD SHX Text
2АВ Г-13

AutoCAD SHX Text
К-13

AutoCAD SHX Text
Г-13

AutoCAD SHX Text
ТР ГТ-13

AutoCAD SHX Text
В ГТ-13

AutoCAD SHX Text
ЛР 13-12

AutoCAD SHX Text
ЗН ЛР 13-12

AutoCAD SHX Text
ЛР 13-РП 35 

AutoCAD SHX Text
ЗН ЛР 13-РП 35 

AutoCAD SHX Text
ТН-35 ВЭУ-13

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-8

AutoCAD SHX Text
ВЭУ-15

AutoCAD SHX Text
ВЭУ  14

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-14

AutoCAD SHX Text
РП 35 кВ

AutoCAD SHX Text
ВЭУ  15

AutoCAD SHX Text
ОПН-35 ГТ-14

AutoCAD SHX Text
ГТ-14

AutoCAD SHX Text
ОПН-0,72 ГТ-14

AutoCAD SHX Text
ТН-14

AutoCAD SHX Text
1АВ Г-14

AutoCAD SHX Text
2АВ Г-14

AutoCAD SHX Text
К-14

AutoCAD SHX Text
Г-14

AutoCAD SHX Text
ТР ГТ-14

AutoCAD SHX Text
В ГТ-14

AutoCAD SHX Text
ЛР 14-8

AutoCAD SHX Text
ЗН ЛР 14-8

AutoCAD SHX Text
ЛР 14-15

AutoCAD SHX Text
ЗН ЛР 14-15

AutoCAD SHX Text
ТН-35 ВЭУ-14

AutoCAD SHX Text
ОПН-35 ГТ-15

AutoCAD SHX Text
ГТ-15

AutoCAD SHX Text
ОПН-0,72 ГТ-15

AutoCAD SHX Text
ТН-15

AutoCAD SHX Text
1АВ Г-15

AutoCAD SHX Text
2АВ Г-15

AutoCAD SHX Text
К-15

AutoCAD SHX Text
Г-15

AutoCAD SHX Text
ТР ГТ-15

AutoCAD SHX Text
В ГТ-15

AutoCAD SHX Text
ЛР 15-14

AutoCAD SHX Text
ЛР 15-14

AutoCAD SHX Text
ЛР 15-РП 35 

AutoCAD SHX Text
ЗН ЛР 15-РП 35 

AutoCAD SHX Text
ТН-35 ВЭУ-15

AutoCAD SHX Text
ВЭУ  9

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт ном =4,55 МВт U =0,72 кВ AC/1,2 кВ DCном=0,72 кВ AC/1,2 кВ DC

AutoCAD SHX Text
5000/1 0,2S 10 ВА

AutoCAD SHX Text
S  = 5,1МВА, P  =4,55 МВт ном = 5,1МВА, P  =4,55 МВт P  =4,55 МВт ном =4,55 МВт U =1,2 кВ DC/0,8 кВ ACном=1,2 кВ DC/0,8 кВ AC

AutoCAD SHX Text
(ABB SACE Emax 2.2N 1600A)

AutoCAD SHX Text
(ABB SACE Emax 4.2N 3200A)

AutoCAD SHX Text
К системе  СН

AutoCAD SHX Text
100/1 0,2S 3 ВА

AutoCAD SHX Text
P  =4,8МВт ном =4,8МВт 4,8МВт U =0,8кВном=0,8кВ

AutoCAD SHX Text
720V3/  В 100V3 В 5 ВА  0,5

AutoCAD SHX Text
5,15 МВА 35/0,72кВ U =9,9%; D/Yn-5 k=9,9%; D/Yn-5 ПБВ ±2х2,5%±2х2,5%

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
1000/1 5 Р 20 2,5 ВА

AutoCAD SHX Text
~35 кВ

AutoCAD SHX Text
  ячейки по порядку

AutoCAD SHX Text
01

AutoCAD SHX Text
02

AutoCAD SHX Text
03

AutoCAD SHX Text
04

AutoCAD SHX Text
Тип ячейки

AutoCAD SHX Text
I

AutoCAD SHX Text
I 

AutoCAD SHX Text
V

AutoCAD SHX Text
M

AutoCAD SHX Text
Марка и сечение кабеля

AutoCAD SHX Text
Наименование присоединения

AutoCAD SHX Text
Силовой тр-р

AutoCAD SHX Text
ТН

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
1000/1 0,2 S  1 ВА

AutoCAD SHX Text
70/1 0,5 S  1 ВА

AutoCAD SHX Text
35000V3/  В 100V3 В 0,2; 15 ВА

AutoCAD SHX Text
ВЭУ-10

AutoCAD SHX Text
ОПН-35 ГТ-9

AutoCAD SHX Text
ГТ-9

AutoCAD SHX Text
ОПН-0,72 ГТ-9

AutoCAD SHX Text
ТН-9

AutoCAD SHX Text
1АВ Г-9

AutoCAD SHX Text
2АВ Г-9

AutoCAD SHX Text
К-9

AutoCAD SHX Text
Г-9

AutoCAD SHX Text
ТР ГТ-9

AutoCAD SHX Text
В ГТ-9

AutoCAD SHX Text
ЛР 9-10

AutoCAD SHX Text
ЗН ЛР 9-10

AutoCAD SHX Text
ТН-35 ВЭУ-9

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
----

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
Резерв

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х150/25)

AutoCAD SHX Text
ВЭУ-12

AutoCAD SHX Text
ВЭУ-11

AutoCAD SHX Text
РП 35 кВ МУ Покровской ВЭС

AutoCAD SHX Text
II этап строительства

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
АПвПуг-35 3(1х400/35)

AutoCAD SHX Text
ЛР 12-11

AutoCAD SHX Text
ЗН ЛР 12-11

AutoCAD SHX Text
АПвПуг-35 3(1х240/25)

AutoCAD SHX Text
АПвПуг-35 3(1х400/35)

AutoCAD SHX Text
АПвПуг-35 3(1х400/35)

AutoCAD SHX Text
АПвПуг-35 3(1х500/35)

AutoCAD SHX Text
ЛР 8-14

AutoCAD SHX Text
ЗН ЛР 8-14

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х95/16)

AutoCAD SHX Text
АПвПуг-35 3(1х120/16)

AutoCAD SHX Text
АПвПуг-35 3(1х120/16)

AutoCAD SHX Text
С 35 кВ ВЭУ-9

AutoCAD SHX Text
С 35 кВ ВЭУ-10

AutoCAD SHX Text
С 35 кВ ВЭУ-11

AutoCAD SHX Text
С 35 кВ ВЭУ-12

AutoCAD SHX Text
С 35 кВ ВЭУ-13

AutoCAD SHX Text
С 35 кВ ВЭУ-5

AutoCAD SHX Text
С 35 кВ ВЭУ-6

AutoCAD SHX Text
С 35 кВ ВЭУ-7

AutoCAD SHX Text
С 35 кВ ВЭУ-8

AutoCAD SHX Text
С 35 кВ ВЭУ-14

AutoCAD SHX Text
С 35 кВ ВЭУ-15

AutoCAD SHX Text
С 35 кВ ВЭУ-4

AutoCAD SHX Text
С 35 кВ ВЭУ-3

AutoCAD SHX Text
С 35 кВ ВЭУ-2

AutoCAD SHX Text
С 35 кВ ВЭУ-1

AutoCAD SHX Text
С 35 кВ ВЭУ-16

AutoCAD SHX Text
С 35 кВ ВЭУ-17

AutoCAD SHX Text
С 35 кВ ВЭУ-19

AutoCAD SHX Text
С 35 кВ ВЭУ-18

AutoCAD SHX Text
С 35 кВ

AutoCAD SHX Text
ЗНС 35 С 35 кВ

AutoCAD SHX Text
ТН-35

AutoCAD SHX Text
ОПН-35 С 35 кВ

AutoCAD SHX Text
Р 35 ТН-35

AutoCAD SHX Text
ЗН 35 ТН-35

AutoCAD SHX Text
ТТНП 35 ВЭУ-18 500/5

AutoCAD SHX Text
ТТНП 35 ВЭУ-4 500/5

AutoCAD SHX Text
ТТНП 35 ВЭУ-15 500/5

AutoCAD SHX Text
ТТНП 35 ВЭУ-13 500/5

AutoCAD SHX Text
ТТ 35 ВЭУ-4 ВЭУ-18

AutoCAD SHX Text
Р 35 ВЭУ-4 ВЭУ-18

AutoCAD SHX Text
ЗН 35 ВЭУ-4 ВЭУ-18 в ст. ЛЭП          

AutoCAD SHX Text
ТТ 35 ВЭУ-13- ВЭУ-15

AutoCAD SHX Text
Р 35 ВЭУ-13- ВЭУ-15

AutoCAD SHX Text
ЗН 35 ВЭУ-13- ВЭУ-15 в ст. ЛЭП          

AutoCAD SHX Text
ОПН-35 ТСН

AutoCAD SHX Text
ЗН 35 ТСН  в ст. В

AutoCAD SHX Text
* ТТ 35 ТСН

AutoCAD SHX Text
В 35 ТСН

AutoCAD SHX Text
ТТНП 35 ТСН 500/5

AutoCAD SHX Text
Р 35 ТСН

AutoCAD SHX Text
ТТ 35 КЛ 35 кВ            Гражданская             

AutoCAD SHX Text
ОПН-35 КЛ 35 кВ Гражданская            

AutoCAD SHX Text
ЗН 35 КЛ 35 кВ Гражданская в ст. В               

AutoCAD SHX Text
* В 35 КЛ 35 кВ Гражданская

AutoCAD SHX Text
ТТНП 35 КЛ 35 кВ              Гражданская 500/5

AutoCAD SHX Text
* Р 35 КЛ 35 кВ Гражданская                

AutoCAD SHX Text
РУ 35 кВ Гражданской ВЭС

AutoCAD SHX Text
РУ 220 кВ Гражданской ВЭС

AutoCAD SHX Text
L=1020м

AutoCAD SHX Text
L=750м

AutoCAD SHX Text
L=1120м

AutoCAD SHX Text
L=1580м

AutoCAD SHX Text
L=4360м

AutoCAD SHX Text
L=180м

AutoCAD SHX Text
L=950м

AutoCAD SHX Text
L=2170м

AutoCAD SHX Text
L=740м

AutoCAD SHX Text
L=1000м

AutoCAD SHX Text
L=1120м

AutoCAD SHX Text
L=2940м

AutoCAD SHX Text
L=790м

AutoCAD SHX Text
L=860м

AutoCAD SHX Text
L=810м

AutoCAD SHX Text
L=6530м

AutoCAD SHX Text
L=960м

AutoCAD SHX Text
L=890м

AutoCAD SHX Text
L=1030м

AutoCAD SHX Text
L=2590м

AutoCAD SHX Text
Схема организации РУНН-0,4 кВ                  МУ Покровская ВЭСПокровская ВЭС ВЭС

AutoCAD SHX Text
РУНН-0,4кВ,  МУ Покровская ВЭСПокровская ВЭС ВЭС

AutoCAD SHX Text
РП-35 кВ СШ, яч.  1 МУ Покровская ВЭСПокровская ВЭС ВЭС

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
V

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
V

AutoCAD SHX Text
Wh

AutoCAD SHX Text
ТСН 35/0,4 кВ 100 кВА

AutoCAD SHX Text
QF1

AutoCAD SHX Text
150/5 0,5S

AutoCAD SHX Text
QF2

AutoCAD SHX Text
150/5 0,5S

AutoCAD SHX Text
150/5 0,5S

AutoCAD SHX Text
АВР

AutoCAD SHX Text
QF3 (норм.вкл.)

AutoCAD SHX Text
Wh

AutoCAD SHX Text
150/5 0,5S

AutoCAD SHX Text
ДЭС 0,4 кВ 100 кВА

AutoCAD SHX Text
К потребителям

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
М

AutoCAD SHX Text
PEN

AutoCAD SHX Text
PEN

AutoCAD SHX Text
200/5


100/1
oss £44
3BA

Tmax T4l
250 A
X TMA
IHom=125A
Isd=1250A

072/04 kB "
92 kBA

TCH

E

M8
P 604 S

“ Caxuus (H230/4008 501y ()

N T
- o

ar1

Pkp C
BA &

(Haty)

\

>~
=]
S
~

(ukag ynpabnerus BEY)

BBIHelA)-FRLS 3x25

Vi

likag
lkag (T noxapHo-oxpaHHad
CUHanu3ayuy

= KBBIHelA LS 4x15
7 BBHelAS e ©

=4l

bnok
omnyeubamens nmuy

CoenacabaHo

[lpumeyarus:
1 [lononrumeibHble KoMuymayuoHHsie AB yamers & mome B3C000107 356.214-W103.2;
7 YcmaHobka donanHumensHo2o ooopydobanus yysmena b mome B3C000107.356.2.14-W/104.1

Baay.  uHb N°

B3C000107.356.2.14-W/103.107

000 “[lebamsiy Bemponapk ®PB”

[lodnucs U dama

W, |Kon g4 Jucm | N° dok. | [lodnucy | Aama
Paspad. Eeapob 190221 Tokpatickas B3C Bempabas 3/ekmpudeckas cmaruud, BHymaunnowadayHee Cmadus [lucmab

abmomoduneHbie dopoey”.
[patepun Bepuurun 190221 Inan 4. “Mokpofickas B B NN° 1-4, 16-19 i 1

Hay. amd. B@pLUUHUH 190221 (kad [T 2erepauuy GVIEDG52 ) MakcumasHad MowHacMblo 36,4 MBm
m bowdopk | 70/ 190221
H. kaHmp. lMupoeoba 190221
Smb.

brok-cxema numanus 4ono/HUme/bHo20
000pydobarus B3Y

000 "EPCM Cudupu”

Papram - A4


AutoCAD SHX Text
Формат А4

AutoCAD SHX Text
Инв.   подл.

AutoCAD SHX Text
Подпись и дата

AutoCAD SHX Text
Взам. инв.  

AutoCAD SHX Text
25

AutoCAD SHX Text
Согласовано

AutoCAD SHX Text
Изм.

AutoCAD SHX Text
Кол. уч. 

AutoCAD SHX Text
Лист

AutoCAD SHX Text
  док.

AutoCAD SHX Text
Подпись

AutoCAD SHX Text
Дата

AutoCAD SHX Text
 Разраб.

AutoCAD SHX Text
 Проверил

AutoCAD SHX Text
Стадия

AutoCAD SHX Text
Лист

AutoCAD SHX Text
Листов

AutoCAD SHX Text
 Нач. отд.

AutoCAD SHX Text
 ГИП

AutoCAD SHX Text
 Н. контр.

AutoCAD SHX Text
 Утв.

AutoCAD SHX Text
Блок-схема питания дополнительного оборудования ВЭУ

AutoCAD SHX Text
ООО "ЕРСМ Сибири"

AutoCAD SHX Text
П

AutoCAD SHX Text
1

AutoCAD SHX Text
 Пирогова

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
 Бондарчук

AutoCAD SHX Text
100/1  0,5S  3ВА 

AutoCAD SHX Text
Tmax T4L 250 А TMA Iном=125А Isd=1250А

AutoCAD SHX Text
MCCB 3P, 60 А

AutoCAD SHX Text
QF1 1P кр. С 16 А (нов.)

AutoCAD SHX Text
QF2 1P кр. С 16 А (нов.)

AutoCAD SHX Text
QF3 1P кр. С 16 А (нов.)

AutoCAD SHX Text
"++01 Tower controller" (шкаф управления ВЕУ)

AutoCAD SHX Text
ф. А

AutoCAD SHX Text
ф. В

AutoCAD SHX Text
ф. С

AutoCAD SHX Text
КВВГнг(А)-LS 4х1.5

AutoCAD SHX Text
ВВГнг(А)-LS 3х4

AutoCAD SHX Text
ВВГнг(А)-FRLS 3х2,5

AutoCAD SHX Text
Блок  отпугивателя птиц

AutoCAD SHX Text
Шкаф СПД

AutoCAD SHX Text
Шкаф пожарно-охранной сигнализации

AutoCAD SHX Text
ABC N PE

AutoCAD SHX Text
0,72/0,4 кВ 92 кВА ТСН

AutoCAD SHX Text
Секция СН 230/400 В, 50 Гц (сущ.)

AutoCAD SHX Text
 Егоров

AutoCAD SHX Text
Блок-схема питания дополнительного оборудования ВЭУ

AutoCAD SHX Text
Примечания: 1 Дополнительные коммутационные АВ учтены в томе ВЭС000107.356.21.4-ИЛО3.2; 2 Установка дополнительного оборудования учтена в томе ВЭС000107.356.2.1.4-ИЛО4.1.

AutoCAD SHX Text
ВЭС000107.356.2.1.4-ИЛО3.1.02

AutoCAD SHX Text
ООО "Девятый Ветропарк ФРВ"

AutoCAD SHX Text
"Покровская ВЭС. Ветровая электрическая станция, внутриплощадочные автомобильные дороги". Этап 4. "Покровская ВЭС": ВЭУ    1-4, 16-19  (код ГТП генерации GVIE0652) максимальной мощностью 36,4 МВт


26

[Inaw pacnonoxerus
o0opydobarus 35 kB b B3Y
(150)

Coenacabaxo

B3ay. uHb N°

[lednucy U dama

VHB, N° nodn.

Qacad

ORMAZABAL [aM3

Tpydel dns BOAC

Tpuydsl dng KN-35 kB

Tpydyamas dauns B3Y
Dm=3900m4

3025

20325

Hanpabnerue bxoda

BIC000107.356.2.14-M103.103

000 " [lebamsis Bemponapk OPB”

. |Kon. yd) Aucm | N° dox. | odnuce | Jama
Paspad. Eeopob ﬂ{y 19.0221| “Toxpotickas B3C. Bempotias 3rekmpuqeckas oK U8, BrympunIouaGD e Cmadus [lucm Jlucmab
Mpobopun [Bepuunn | —==—[19.0221 S ot B 1 1 1 1
HUH’. D/Tld. BE’plUUHUH %—— 79 02 21 (kod 711 2eHepauuy GVIEOBS2) MakcumanbHal MowHocmso 36,4 MBm
mn bordap4yxk /ﬂWf 19.02.21 1l

/IUH pAcrno/oXequs

H KoHmp Mupozatia > 190221 000 "EPCM Cuoupu”
T a a a— odopydobarus 35 kB & B3Y P

$opmam A3



AutoCAD SHX Text
Формат А3

AutoCAD SHX Text
Инв.   подл.

AutoCAD SHX Text
Подпись и дата

AutoCAD SHX Text
Взам. инв.  

AutoCAD SHX Text
26

AutoCAD SHX Text
Согласовано

AutoCAD SHX Text
Изм.

AutoCAD SHX Text
Кол. уч. 

AutoCAD SHX Text
Лист

AutoCAD SHX Text
  док.

AutoCAD SHX Text
Подпись

AutoCAD SHX Text
Дата

AutoCAD SHX Text
 Разраб.

AutoCAD SHX Text
 Проверил

AutoCAD SHX Text
Стадия

AutoCAD SHX Text
Лист

AutoCAD SHX Text
Листов

AutoCAD SHX Text
 Нач. отд.

AutoCAD SHX Text
 ГИП

AutoCAD SHX Text
 Н. контр.

AutoCAD SHX Text
 Утв.

AutoCAD SHX Text
План расположения  оборудования 35 кВ в ВЭУ

AutoCAD SHX Text
ООО "ЕРСМ Сибири"

AutoCAD SHX Text
П

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
 Пирогова

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
19.02.21

AutoCAD SHX Text
 Егоров

AutoCAD SHX Text
План расположения  оборудования 35 кВ в ВЭУ (1:50)

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
Фасад  ORMAZABAL CGM.3

AutoCAD SHX Text
Трубчатая башня ВЭУ Dm=3900мм

AutoCAD SHX Text
Направление входа (дверь)

AutoCAD SHX Text
Трубы для КЛ-35 кВ

AutoCAD SHX Text
Трубы для ВОЛС

AutoCAD SHX Text
яч.  01

AutoCAD SHX Text
яч.  02

AutoCAD SHX Text
яч.  03

AutoCAD SHX Text
яч.  04

AutoCAD SHX Text
 Бондарчук

AutoCAD SHX Text
ВЭС000107.356.2.1.4-ИЛО3.1.03

AutoCAD SHX Text
ООО "Девятый Ветропарк ФРВ"

AutoCAD SHX Text
"Покровская ВЭС. Ветровая электрическая станция, внутриплощадочные автомобильные дороги". Этап 4. "Покровская ВЭС": ВЭУ    1-4, 16-19  (код ГТП генерации GVIE0652) максимальной мощностью 36,4 МВт


[Inan 3azemnexus B3Y Cneyugukayus odopydobarus, usde/ud u Mamepuaot 27

(1100)
[pucoeduHerue No/och 3a3em/eHus Toa Hauweroarue Taparepy [ | Konbo | Macea ke | Mpuedanve

K OMOpHOU CMoUKe 000pydobanus

(7, 2 ) 1 | [lonaca 3a3emaeHus, oyuHkaBaHHas 2060 [OLT 105-2006 bms 301 Ho

(3 k1 [0CT 535-2005 " 260 1963 Bsiycu

- | TOCT 5264-80-HI-AT-IN 5 ] 2 | Gman kpyenas rOCT 2590-68, ouukobaras 8 18 L=5000 M um 30 5991

- T~ K | w

3 | UuHon 1Y 2313-012-12288779-99 K2 11
C)QQQ S \

LV AMTION'TY 2313-014-12288779-99 ke 08

~

5 | COMbB-9P TY 2319-032-12288779-2002 K2 006

60

[adapume MpaHweu U a0bem 3emA9Hblx padam

/ w 0Bbem 3emasHex padom CymmapHyId odber 3emasHbix padom no
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5

\

(ymmapHas

OnuHa

ydacma no Poimbe OgpamHag
nnany, M mparueu 3acvinka

N° mpanuweu OGben merkal Pube Oipamvas (ovén menkou

npacesHau npacesHau
MmpaHueu 3
omunrena| ™ GCEKE A sompy upw necka

Mecmo Bvinycka Gng coeduHerus
¢ brHewHum koHmypom 3a3emreHus B3Y

[nybuna 1050
lypuma 600 257 063 063 14931 14931

[nyduna 1550
ypuHa 600

130 093 093 1209 1209

(oeduHeHUe NoAOC 3a3emAeHus Mexdy codou (oeduHeHUe noAoc 3a3emaeHus Mexady codou

(12) (12) Mmoeo: 16140 16140

S

\- | [OCT 5264-80-HIMT-1\ 5 ] 2 e
\ 50

K enabrou 3azemasoued wuqe B3Y
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! @ [OCT 5264-80-H2-MWM- N5 ] ]
|

' ANARRRRENAAE HNARRRRENAAE

} / | Yenobrble 0003HAYeHUS:
— —

\ . — (masb nonacobas ouuHkobarHas 50x5 mM nponoxenHas b epyHme (Ha enydure 1M om yp.3emau);

_ \ \
_/ TTTTTTTTTTTT] TTTTTTTITTTTITTT]

[OCT 5264-80-H2-TM1- 1\ 5 ]

Mecmo ycmarabku
HADYXHOU /1eCMHULb!

g

50

— —— —— —— . — (maw nonacabas oyuHkoBarHas 50x5 mM npoaoxenHas & 2pymme (Ha enydume 15 M om yp.3emiu);

Hanpabnexue bxoda
(flBepw)

1, Cmanw nonocebas oyurkoBanHag 50x5 MM nponoxeqHas & mene GuHOaMeHma Ha 3mane nod20mabku
% ~

- K 30/UBke GemoHay;
w N w N @ (ma/HoU RpoKam KpyzAo20 Ce4eHUS OUUHKOBaHHsIU 18 MM (BepmUKa/bHeIL 3eKMpogd 303eMAeHUS GAUHOU 5 M);

Mecmo Beinycka dns coeduHeHus
¢ BHewHuM KoHmypam 3a3emrenus B3Y

[pumeHaHus:
1B coombemcmbuu ¢ 193 n.17.54 dng 3a3emnenug 3nexkmpaycmarabok 6 nepburo c4epeds GoixHs GbiMb UCNOAb306aHS ecmecmbeHHye
303eMAume/u;
2 Bre coeguHeHus Mexay 303emaumessmy, a MaKxe 303eMAumensMy U 303emigiolumy npobodHukamy ocywecmbasms cbapkod cnocodom
“Braxnecm” coenacko [OCT 5264-80 mun H1-H2, (BapHou wob do/xer Bximb CnacwHbiM, J/umHa “Haxaecma” do/xHa Obims He MeHee G60uHaL

T WUPUHbI NPU NESMaY20/bHOM CeveruL. Beicoma cbapreix wbab donxHa Obimb He meHee 5 mv. (BapHele coeduHeHus Cma/bHbix 3/emMeHmob

) 3036MA1BHUS G0AXHE BbiMb 3aULLEHS OM KGRPO3UU AU noMowu cocmabob LuHon + ANNOA (no3.3,4 ) Ha 50-100 mm 6 ode cmoparsl om cbapHoza

| (oeduHeHUe NOAOC 3038MABHUS MEXAY CO00U wba;

| (12) 3 Maeucmpanu KoHmypa 3a3emaeHus npokaadbibams Ha paccmosHuu 0,6-1M om ocHobaruu o0opydobanus;

...... | : ' 4 B coombemcmbuu ¢ n. 17.94 1193 y bxodob 6 3darue npousbodumes - ykaadka npobodHukob Ha paccmosHuu Tu 2 M OM 3a3eMAUMeAS Ha

| 1 [OCT 5266-80-HHMT- N5 —] emyBune 1u 15 M coombememberHo u coeduHerue 3mux npobodHukal ¢ 3a3emaumene;

5 3a3emaumeny u 3a3emMASIoLUe N0AGCk, PACOACXEHHIE B 38MAE, HE GOAXH UMEMb OKDACKU;

| _ 6 Y mecm bboda 3a3emasiowux NpoBodHUKGD Bbimb HOHECEH 3HOK “3a3eMAeHue”;

| T 1 7 Bbinycku U3 2pYHMA KOHMYDA 3036MACHUS NOKPACUMb KpAckold Ha ocHobe dumyma 4eoHoz0 ybema, B Mecmax omnaek HaHeCmu XeAmo-36/eHbie

_ 1000 5500 PR noacs;

. a ’l ﬁ - N Pazpess mpanwed drg npokAadku 8 [1n9 3a3emneHus NOXAPHbIX MaULUH BbIN0AHUMD BHINYCK OM 20DU3CHMA/bHO20 3a3eMAumens (ysen A), Ha Kanue Buinycka npedycMompems
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MpunoxeHue A

BeTposHepreTuyeckas yctaHoBKa V126 mowHoctbio 4,2 MBT

Wind Turbine V126 with a rating of 4,2 MW

The documents referenced in the table below are applicable for Wind Turbine V126 with a rating of
4,2MW, even if separate ratings are presented inside the document.

MpuBeaeHHbIE 4OKYMEHTbI MPUMEHMMbI A7 BETPO3HEpPreTUYeckom ycTaHoBKM V126 ¢ mowHocTbio 4,2MBT,
Oarke B C/lyyae, ec/iv B JOKYMEHTE YNIOMUHAOTCA Apyrne MOLHOCTY.

Document Document Title RU Document Document Title EN
Number RU Number EN
0059-1120 MonHuesawmTa n 0059-1120
V03 aneKkTpoMarHuTHasa V03
COBMECTUMOCTb

Vestas Wind Systems A/S - Hedeager 42

- 8200 Aarhus N - Denmark - www.vestas.com

Vesias.

29


http://www.vestas.com/

RESTRICTED
30

Vesias.

MonHue3awura m
3NeKTpoMarHnTHas
COBMEeCTUMOCTb

Document no.: 0059-1120 V03

Kiacc: 1JI51 OTPAHMYEHHOI'O UCITOJIB3OBAHUM A
Twum: TO9

Jlata: 2018-03-08

Wind. It means the world to us.™

VESTAS PROPRIETARY NOTICE: This document contains valuable confidential information of Vestas Wind Systems A/S. It is protected by copyright law as an unpublished work. Vestas reserves all patent, copyright, trade secret, and
other proprietary rights to it. The information in this document may not be used, reproduced, or disclosed except if and to the extent rights are expressly granted by Vestas in writing and subject to applicable conditions. Vestas
disclaims all warranties except as expressly granted by written agreement and is not responsible for unauthorized uses, for which it may pursue legal remedies against responsible parties.

T09 0059-1120 Ver 03 - Approved - Exported from DMS: 2018-11-26 by VLVSH
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Tun BeTpoBON TYPOUHbDI

Tun BeTpoBOM Typ6uHbI | Bepcusa Mk
V105-3.45 MW Mk 3
V112-3.45 MW Mk 3
V117-3.45 MW Mk 3
V117-4.2 MW Mk 3
V126-3.45 MW Mk 3
V136-3.45 MW Mk 3
V136-4.2 MW Mk 3
V150-4.0 MW Mk 3
V150-4.2 MW Mk 3

OnucaHue naMeHeHUun

OnucaHne usMmeHeHUN

O6HoBneH pasgen « Tun eemposoll mypbuHbly, cTp. 2, pa3gen 3.1 « YposeHb 3auiumaeiy, CTP.
4, pasgen 3.3 «0O630p cucmembl MOSTHUE3aWUMbI», CTp. 6, pasgen 3.4 «3awuma
ronacmeu», cTp. 8, pasgen 3.5 «3awuma cucmembi CoolerTop®», c1p. 10, pasgen 3.6
«3auwuma KopeHHbIXx nodwunHukosy, ctp. 10,pasagen 3.7 « Cucmema MornHueomesooa u3
20H0obl K bawHey, c1p. 11, n pasgen 3.12 «[1lposepkax, cTp. 18.

[o6asneH pasgen 1 « CokpawleHUs U mexHuU4ecKkue mepMuHbly, CTp. 4.

VESTAS PROPRIETARY NOTICE

T09 0059-1120 Ver 03 - Approved - Exported from DMS: 2018-11-26 by VLVSH
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1 Coxpau.l,el-wm n TeXxHn4eCkme TepMuHbLI

Ta6bnuua 1.1. CokpaweHus

CokpalueHue OO0BLsACHeHue

SMC OrnekTpoMarHMTHas COoBMeCTUMOCTb

IEC MexayHapoaHasa anekTpoTexHMYeckas Kommccus
LCTU YcTponcTBa nepegaydm Toka MOMHUM

JISC ANOHCKMI KOMUTET NPOMBILLIIEHHOW CTaHAapTU3aunm

Ta6bnuua 1.2. O6bACHEHME TePMUHOB
TepmuH O6bsicCHeHune

CpepnHee 3HaveHue | CpegHee apudmeTtmnyeckoe Habopa BENUYNH U 3HAYEHWN,
paccunTbiBaeMoe nyTem geneHns CyMMbl BCEX 3TUX BENUYNH Ha
KOSIMYECTBO 3TUX BEMUYMH.

2 BBepeHue

B HacTosiwem OOKyMeHTe npeactaBiieHO onnmcaHne KOHCTPYKUUKN CUCTEMbI MOJTHME3alWNnTbl U
CXeMbl 3alnTbl OT BHELLHEro 3NekKTpomMarHnMTHOro BO3OENCTBUS.

OneKTpoMarHUTHbIE NOMEXN 1 MOJTHUSI OTHOCATCSI K OQHOM rpynne hakTopoB
3NeKTPOMarHnTHoro Bo3aencTems. OgHako cTaHOapTbl, KOTOPbIE MPUMEHSITCSA AN OLEHKU
COOTBETCTBUSA 060PYyA0BaHNS YCTAHOBIEHHbLIM TPEOOBaHUSAM, CYLLLECTBEHHO OTNINYaloTCS.
Moatomy monHuesaimTte n AMC nocBsiLEeHbl OTAeNbHbIE pa3aenbl 3TOro AOKYMEHTa.

3 MonHuesawumTa

Bce BJY Vestas ocHallleHbl CUCTEMOW MOJTHME3ALWUTDI, KOTOpasi NpeaHa3HayYeHa ans
MUHMMM3AUUK yepda, HAHOCUMOro MEXaAHNYECKMM KOMMOHEHTaM, 3NeKTpoobopyLoBaHUIO
1 cuctemam ynpasneHus.

Cuctema monHuesawmTtol Vestas cCocTonT n3 BHELUHEN 1 BHyTpeHHeIZ CUCTEM 3aLUUnThI.

BHelwHsIA cucTema 3awmuTbl BOCNPUHUMAET NpsiMble YAapbl MOMHUM U OTBOAUT TOK pa3psaa B
cucTemy 3asemrenuns nofd GawHen. K KoMnoHeHTaM BHELLHEN CUCTEMbI MOMHME3aLUTbI
OTHOCSATCS, HanpMMep, CTEPXKEHb, PAcMONOXEHHbIN Ha 3adHEl YacTu roHOONMbI, 1
MOIHUENPUEMHUKN, BCTPOEHHbIE B NOMACTM.

BHyTpeHHss cuctema 3almTbl NpeaHasHaveHa ans 6esonacHoro otBoga Toka MOMHUM B CUCTEMY
3a3eMIneHust U Ans raleHns HaBeAeHHbIX MarHUTHOMO U SMNEKTPUYECKOro NONnen, Bbi3BaHHbIX
yAapoM MonHun. B kadecTBe NpymMepoB MOXHO NMPUBECTU TakMe KOMMOHEHTbI BHYTPEHHEN
CUCTEMbI 3aluTbl: NaHenn ans obecnevyeHms OMC/mMonHMe3alWwmnTbl, SKpaHMPOBAHHbIE kKabenn n
YCTPOWCTBA 3aLLUMTbl OT MMMYSbCHbIX NEPEHaNPSKEHNI.

Haunbonee BaxHbIMM cpeCcTBaMM 3alLMTbl ANEKTPOHHOro obopyagosaHusa BAY aenstoTcs
9KBUMNOTEHLMANbHOE COeIMHEHNE W 3almuTa OT NepeHanpsXXeHus.

Yaapbl MONHMK cunTarTcst opc-MaXkopHbIMU 06CToATENbCTBAMU. [l pyruMy crioBamu, rapaHTus!
komnaHum Vestas He pacnpocTpaHsieTcsl Ha ywep6, NonyYeHHbI BCrieacTBue yaapa MOSHUK.

3.1 YpoBeHb 3aWmnThl

BeTpoBble TypOuHbI Vestas ycTaHOBMEHbI MO BCeMY MUPY B NPUBPEXHBIX U FOPHBbIX
painoHax, rae nNnoTHOCTb MOMHUIA Ha eauHULY NoLaan ovYeHb Bbicoka. Ons
npeaoTBpaLLeHNst MECTHBIX PUCKOB U C LIENbIO NMPUHATUS BO BHUMaHNe pasnmnyHbiX

Vesias.
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noTpebHOCTEN MONMHUE3aLLNTLI B pa3HbIX MECTHOCTSX, kKoMnaHus Vestas paspaboTtana
CTaHAapTHYIO CUCTEMY MONHNE3ALLNTLI, COOTBETCTBYIOLLYIO CAMOMY BbICOKOMY
HOpPMaTMBHOMY YPOBHIO, onpeaeneHHomy B ctaHaapTe IEC 61400-24:2010, kak noka3aHo
B Tabnwuue «YucrneHHble 3Ha4eHUs moka MOJIHUUY», CTp. 5.

Cucrtema monHuesawmuTbl obecnedmBaeT ypoBeHb 3awmuTbl 1 cornacHo ctaHgapty IEC
61400-24:2010, To ecTb B3Y Vestas BbigepxmBatoT yaapbl MOSHUK € 60MNbLLON SHEPTUEN.

Tabnuua 3.1. YncneHHble 3Ha4YeHUA TOKa MOJNTHUN

34

MapameTp paspsaga MONHUN

YpoBeHb 3awuThbl 1

YpoBeHb 3awuThbi 1
nnoc (NPMMeHnmMo
Tonbko ana V117)*

lNnkoBoe Imax
3Ha4YeHue Toka

[KA]

200

200

MonHbIM 3apsa

Qtotal

[Kn]

300

600

YpenbHas W/R
nepenaHHas

aHeprus

[k[x/Owm]

10000

20000

CpenHss
CKOPOCTb
HapacTaHus

di/dtzo/90%

[KA/MKC]

200

200

* BeTpoBasi TypbuHa V117 ocHalleHa yCUneHHom CUCTEMON MOSTHME3aLWMUTbI B
cooTBeTCcTBMU C TpeboBaHusammu JIS C 1400-24:2014. O1a ycuneHHas cuctema

MOJnHMe3alWnTbl NO3BOJNIAET YCTaHaBIIMBATb BETPOBYHO Typ6I/1Hy B MECTHOCTAX C

MHTEHCUBHbIMU 3UMHUMWN MOJTHUAMMW.

3.2 OnpegeneHne TOYEK NOpPaXXeHUs

TouYKM NopakeHUsa MOMNHMen onpeaensaTca MeTo4oM (OUKTUBHOWN cdpepbl U B COOTBETCTBUM C
IEC 61400-24. ViccnegoBaHus nokasanu, YTo yaapam MorHUM Hanbornee noaBepKeHbl KOHLIbI

nonacten n MeTeoCTaHLUMs, pacnonoXxeHHad B 3agHeM BEPXHEM KOHLUE roHOObl, a TakKKe
aBMaLUNOHHbIEe CUTHarNbHbIE OrHU, eClin NMEKOTCA.

VESTAS PROPRIETARY NOTICE
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Puc. 3.1. MeTtoa domkTMBHOM chepbl

3.3 O630p cucTeEMbI MOMHMEIALLUTI

BeTpoBasa TypbrHa n3HayanbHO CnpoeKkTupoBaHa Takmm ob6pasom, 4Tobbl NPOTUBOCTOATb
NPsiMbIM yaapam MOJSTHUW.

Veslias.
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Puc. 3.2. TOYKM KOHTaKTa ¢ pa3psaomM MOJIHUM U CUCTeMa MOJSIHMeoTBoAa

1 HasemHasa BeTpoBas TypOuHa 2 Mopckaga BeTpoBas TypbuHa

ToOuYKM KOHTaKTa C pa3pasaomMm MOJTHUN

30HbI BeTpOBOIZ Typ6l/IHbI, KOTOpPblEe HaxoadATc4d noa prO3OIZ npAMbIX yOapoB MOJTHUN.

NoHpona
KOHCprKTVIBHbIe AN1eMeHTbl rOHAO0J1bl paCCYNUTaHbI Ha ©e3onacHbIn OoTBO4 TOKa MOJTHUU K

OalHe. Y3nbl 1 arperatbl B roH40Me CNoCoOHbI BblaepXaTb CUMNbHbBIE 3N1IEKTPOMArHUTHbIE NOM4,
Bbl3BaHHbIE MOIMHUEN.

BawHa

BalwHsa saBnsieTca rmaBHbIM NPOBOAHMKOM, NO KOTOPOMY TOK pa3psiga nonagaeT B CUCTEMY
3a3eMneHus.

Jlonactmn

JlonacTtu 6onblue Bcero nogsepXeHbl ygapam MonHuun. bnarogapsi cBoen KOHCTPYKUUn
nonacTtu cnocobHbl BbIAEPKMBATL IKCTPEMArbHbIE FPO30BbIE YCIOBUS.

Veslias.
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YcTpounctBa nepepayum Toka monHum (LCTU)
Cuctema LCTU 3awmiaeT NOALMIMHMKKL NIONACTEN, KOPEHHON NOSLWMMHUK N MOBOPOTHbIE

NoALWNMHNKKA OT CUNbHOIO Toka MonHun. Cuctema LCTU 6e3onacHo oTBOANUT TOK paspsiaa
MOJSTHUM OT NonacTen Ha roHgony, OT roHAosbI K 6allHe 1 ganee B CUCTEMY 3a3EMINEHUS.

CucTtema 3a3emMneHus

Cuctema 3aszemMneHus npeagHasHa4vyeHa and ©es3onacHoro pa3paga Toka MOJTHUKU B 3eMITIO.

Cucrema monHueoTBoaa

YepHbIMN NUHUAMM NokasaHbl YacTn BAY, KoTopble NCNOMb3YITCH B KavecTBe
MOnHWeoTBOAa. JlonacTn oveHb YacTo noasepraTcsa yaapam MonHuu. MNocne yaapa MonHum
B NONacTb TOK MOMTHUKX NPOXOAMUT MO PacrnonoXXeHHOMY B Hel MofniHMeoTBoay, Yepes LCTU
nonacTtu/roHgonbl NoNagaeT Ha dNeMeHTbl KOHCTPYKLUKM roHAOoMbI, a 3aTteMm, Yepes LCTU
roHgonbl/6awHn, nepeaaeTcst BHU3 no GaluHe 1 yBoAUTCA CUCTEMOWN 3a3eMIeHus.

3.4 3awuTta nonacrewn

Jlonactn moagenen V105, V112 n V117

Cuctema MonHuesawmuTbl f1onacT COCTOUT U3 YETbIPEX OCHOBHbIX 31TEMEHTOB:
NPUEMHUKOB Ha KOHLIAX nonacTtein, MONMHUENPUEMHUKOB, BEPTMKANbHOMO MOMHMEOTBOAA U
OaHpaxa.

PucyHok 3.3. V105, V112 n V117 ¢ 6aHpaxom nonactu

MprMeMHMK Ha KoHUe nonactu npegcrasnseTr cobon uerbHOMETanMYeCcKMin HaKOHEYHMK,
KOTOpPbIA NPEeUMYLLLECTBEHHO NPUTArMBaeT yaapbl MOMHUN N MPOBOAUT TOK K BepTUKaNbHOMY
MOnHWeoTBOAY. BokoBble MPUEMHUKM yCTaHaBNUBAKOTCA Napamu: ofuH pacnonaraeTcs Ha
HaBETPEHHOW, a APYron Ha NogBEeTPEHHOW MOBEPXHOCTM SIONACTMW.

BepTukanbHbI MONTHMEOTBOA NpeacTaBnseT cobon kabenb, pa3paboTaHHbIA B COOTBETCTBUN C
TpeboBaHusamu ctaHgapta IEC 61400-24. 3ToT kabenb NpoxoauT Yepes NonocTb 3agHEN KPOMKMN
NIOHXepOoHa OT NPUEMHUKOB Ha KOHUax fionacten ao 6aHaaxa monHveoTsoaa. NpnemHunkn Ha
KOHLaX fionacten coeguHeHbl C BepTUKaNbHbIM MOTHUEOTBOAOM C HU3KUM 3MEKTPUYECKUM
COMPOTUBIIEHMEM.

BaHpax obecneunsaet conpsixkeHne ¢ LCTU. JononHuTensHyo nHgopmaumnio o LCTU cm. B
pasgene 3.6 «3awuma KopeHHbIX nodwunHukosey, ctp. 10.

Veslias.
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OneMeHTbI 3aWuTbl, UMeHyeMble 3aMbikamesisiMu, NPeacTaBnsT cobow rpynny MeTanIm4yeckmx
KOHCTPYKLMIA. DTW anemMeHThbl 3almTbl NnpegoTepaLlaoT obpa3oBaHne aneKTpUYeckon ayru
MeXay HaBeTPEeHHOM U NoABETPEHHOW CTOPOHaMU FIOHXEPOHAa 1 BEpTUKaNbHbIM
MOITHMEOTBOLOM.

INlonactn moaenen V126 n V136

Cuctema monHmesawuTbl lonactM COCTOUT U3 YeTblpeX OCHOBHbIX 3J1EMEHTOB: MNPNEeMHNKOB
Ha KOHLax fionacTten, 3allnuTHOro NOKPbITUA, BEPTUKaIIbHOro MonHmneoTsoda u bGaHgaxa.

PucyHok 3.4. V126 n V136 ¢ 6aHgaxom nonacTtu

an/IeMHI/IK Ha KOHLe NnonacTt COCTOUT U3 UelibHOMEeTanmnm4eCkoro HakoHe4Hnka 1 rpynnbl
MOJTHUEenpnemMHUKOB. prnna MOJTHUENPUEMHUNKOB COCTOUT U3 HeTbIpeX NUHWIA NPUEMHUKOB,
KOTOpble pacnonarakrTca BOOIb nepe/J,Helh M 3agHen KPOMOK HaBeTpeHHOI7I n I'IOLI,BeTpeHHOIZ
obonouvek. U,eJ'IbHOMeTaJ'IJ'WI‘-IeCKVIM HaKOHEeYHUK N MONMHNEeNpPUeMHNKN NnepBbiIMN NPUTATNBAIOT
MOJTHUIO, YTO CHMXaeT BEPOATHOCTb NonagaHna MOJTHUM B CTEKNONITaCTUKOBYHO o6onquy nnn
rMaBHbIA 3NIEMEHT flonacTu. LleﬂbHOMeTaﬂﬂMHeCKMVI HaKOHEYHUK N NPpUEeMHUKN coeaNHEHbI C
N30JTIMPOBaAHHbIM BbICOKOBOJIbTHbIM kabenem.

YyacTku HaBeTPEHHOW 1 NOABETPEHHOM 060N0YEK, PACMONOXEHHbIE MeXAY rpynmnown
MOMNHUENPUEMHMKOB U OCHOBaHMEM, MOKPbLIBAKOTCA PaCLLUMPEHHBIMU NPOBOAHMKAMU U3 DOnNbrn.
Tak e Kak 1 LenbHOMeTanIM4eckun HaKOHEYHMK C rpynnon MONTHUENPUEMHUKOB,
pacLLUMPEHHbIE NPOBOAHNKN U3 donbrn aBnsaoTca bonee npeanoyTUTenbHbIM 00 bEKTOM Ans
nonagaHns MoSTHAW, TEM caMbiM obecrneudnBasi 3aWmUTy OTKPbLITOM YacTu NonacTu OT NPSMbIX
yOapoB MOfHUK. PaclumpeHHble NpoBOAHMKM U3 hONbrn coegmHeHbl C rpynnom
MOJTHNENPUEMHUKOB U C BEPTUKAITbHbIM MOSTHUEOTBOAOM.

BepTukanbHbIN MONHMEOTBOA NPeAcTaBnsieT cOO0M N30NMPOBaHHbLIN BbICOKOBOSbLTHbIN Kabenb,
NPoOXoasLmi Yepes NonocTb 3aQHEN KpOMKM nonacTu. BbICOKOBOMNbTHLIN kKabernb A0MKeH
cooTBeTCcTBOBaTb TpeboBaHmsim ctaHgapTa IEC 61400-24.

MonHueoTBOAbI TAHYTCA A0 GaHaaxa, pacnonoXeHHOro Ha OCHOBaHMKM fionacTn. baHgax
nonactu obecneumBaet conpspkeHne ¢ LCTU. JononHuteneHyto nHpopmaumio o LCTU cm. B
pasgene 3.6. «3awuma KopeHHbIX NoOwunHuKko8», ctp. 10.

V150

Jlonactb V150 npaktmnyeckn ngeHtmyHa nonactam V136 n V126.

Ha nonactun V150 pacwumpeHHbIn NPOBOAHNK U3 PONbrv NPOTSAHYT NOYTU HA BCHO ANVHY A0
OCHOBaHWs fionacTu, NokpbiBas 60MbLUYI0 YacTb MOBEPXHOCTN NnonacTtu. B ocHoBaHWM nonactu
pacLUMPEHHbIN NPOBOAHUK M3 (PONbrM NepexoamnT BO BHYTPEHHUI Kabernb BepTUKanbHOro
MOSHMeOoTBOAA, NOAKMYAET AaTYMK MOSTHUM U OCYLLLECTBNAET coeanHeHne ¢ baHaaxom
nonactu. baHpax nonactu obecneyvmBaet conpskeHve ¢ LCTU. JononHutensHyo
nHpopmaumio o LCTU cm. B pasgene 3.6 «3auwiuma KopeHHbIX noduwunHUKko8y, ctp. 10.

Veslias.
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3.5 3awwmTa cuctemsl CoolerTop®

O6opyaoBaHne, pasMeLleHHOe HaBEPXY CUCTEMbI OXJTAXKAEHWUS, 3aLLMULLEHO C NOMOLLbIO
CTEPXXHEN N KONbLIEBbLIX MPUEMHUNKOB. Bce MeTannnyeckne 4actu 3KBUMNOTEHLMANBHO
CO€QMHEHbI C BHYTPEHHEWN CTanbHOW KOHCTPYKUMEN rOHAOMbI, Kak NOKa3aHO Ha PUCYHKEe
«Yrnbmpa3eyKkosbie aHeMOMEeMpb! U ag8UauUOHHbIe cucHalIbHbIe 02HU Ha ycmpolcmee
CoolerTop® 6 3a0Hel Yacmu Kpbiwu 20HO0/bI», cTp. 10

PucyHok 3.5. YnbTpa3ByKoBble aHEMOMETPbI U aBUALIMOHHbIE CUTHamNbHbIE OFHU Ha
yctpouctBe CoolerTop® B 3agHen 4YacTu KpbILWW FOHAONbI

3.6 3awmTa KOpeHHbIX NOALUNMHNKOB

[nsa oTBOAA TOKA MOSTHUK OT FloNacTen K afieMeHTam KOHCTPYKLMKW roHAoMbI, B 06X04 CTynuubl
N KOPEHHbIX NOALUMMHMKOB, MCNONb3yeTCA BpallatoLleecs yCTPONCTBO nNepeaayvm Toka MOfHUM
(LCTU), ycTaHOBNEHHOE MEXAY NonacTamMmu U roHgoOoMN.

BepTukanbHbI MONHWMEOTBO, KaXaoM nonacTn N3onNnupoBaH OT pambl CTYNULbI U COEAUHEH C
KOHCTpyKumen roHgonel Yepes LCTU.

Veslias.
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PucyHok 3.6. LCTU mexay nonactsamMmm u KOHCTPYKLMEN FrOHAONbI

Brnok LCTU npoBepsaeTca Ha npeamMeT NPoBOAUMOCTM TOKA MOJSTHUM.

3.7 Cnctema MoOnNHMeOTBOAA OT roHAOSbI K ballHe

lFoHOona coeguHeHa ¢ BepXHel YacTbio MOBOPOTHOIO chriaHLia NMpu NOMOLLM COEANHUTENbHBIX
KOHCTPYKLMIA. B NOBOPOTHOM MOALLNMHMKE NPEAYCMOTPEHbI NaTyHHbIE KOHTaKTbI, YTOObI
npeaoTBpaTUThb NPOXOJ TOKa MOMHUM Yepes NOBOPOTHbLIE LLIECTEPHMU U NMOALLUMMHUK.
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PucyHok 3.7. 3awmTa noAawMnHMKa nosopoTa

1 Hanpaenstowas nnuta 2 BpoHsoBas BcTaBka

PucyHok 3.8. BpoH3oBas BCcTaBKa noka3aHa B HEMJIOHOBOW Hanpasnsowen nnure,
obecneyunBaroLen aneKkTpuyeckoe coeagMHEeHne roHaonbl ¢ 6alHen

Veslias.
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3.8 KoHcTpykumsa 6aluHm

EcTtb aBa TMna GalleH:

* cTanbHasa ballHs;

* cMellaHHas GawHsa (Bepx U3 ctanu, ocHoBaHue n3 6eToHa).

BaluHs siBnsieTcsl eCTECTBEHHBIM BEPTUKANbHBIM MONTHMEOTBOAOM C O4YeHb BOMbLLOWN

nnowaabio nonepevyHoro ce4eHna U, Kak crneacrtsne, HU3KMM ConpoTmuBIieHUEM.

3.9 Cucrema BEPTUKaAJIbHOIro MmoJfiHneoTsoga OT OCHOBaHUA OawHm oo
CUCTEeMbl 3a3eMIleHns

B HwxHeln yacTn BawHu Bce 3a3eMnaoLlme NpoBOAHMKN COEANHEHDI C FNMaBHOW LLUMHOW
3a3emreHus.

PucyHok 3.9. CoeauHeHue 6awwiHu ¢ rmaBHOM LULMHOW YpaBHUBaHUS NOTeHLManoB

3.10 3alyuTa anekTpn4eckon CUCTEMbI U CUCTEMbI YNpaBieHns

Heobxoaumo o6ecneunTb 3aLimTy BbICOKOBOSIbTHOIO TpaHcdopmaTopa oT MOMHUK. KomnaHus
Vestas peluaeT 3TO NyTeM YCTaHOBKM BbICOKOBOIbTHbBIX Pa3psAHUKOB Ha KNeMmax BbICOKOro
HanpshkeHWs U YCTPOMCTB 3aLLUTbl OT UMMNYTbCHbIX NepeHanpsiKeHWin Ha CTOPOHE HU3KOTO
HanpsPKeHUs.

Veslias.
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3.11 Cucrtembl 3azemMneHuns

3.11.1 HazemHas BeTpoBasi TypOuMHa

EcTb oBa TMnNa CUCTEMbI 3a3EMIIEHNS: I'IepBbII7I TN — cucTemMa 3asemMnenus Vestas;
BTOpOVI — CTOPOHHAA CUCTeMa 3a3eMiieHndA, KotTopasa Ncnonb3yeTcA Kak HaCTb CUCTEMbI
3a3eMneHuns GallHN CMeLaHHOoro Tuna.

Cucrtema 3a3emneHms cMmellaHHon 6allHn npegcraBnsaeT cobon coveTaHne CUCTEMBbI
3a3emneHus Vestas n CTOpoHHEN cuctembl 3azemrieHnsi. CmellaHHas 6allHsa cocTouT 13
CTanbHOWN BEPXHEN YacTn N 6ETOHHOrO OCHOBaHMsI. 3a MOCTaBKY CUCTEMbI 3a3eMNEHUS AN
OaluHK Takoro TMna oTBevaeT CTOPOHHUI nogpsgyunk (He Vestas). CepTudukaTtbl Ha
CMELLaHHY0 BalLHI0 N CUCTEMY €€ 3a3eMITEHNSA TOXE NoSydaeT CTOPOHHWUIA NoAPAOYMK.

Cnep,yromee onncaHne pacrnpocTpaHAEeTCA N Ha CUCTEMY 3a3eMITeHUdA Vestas 1 Ha
CUCTEMY 3a3eMIieHnd OallHK cMeLLIaHHOro T1na.

Cuctema 3a3eMrieHns BbIMNOMNHAET OYHKLUMIO KaK 3allMTHOro, Tak U pabo4dero 3asemMreHns no
cxeme Tuna B.

Cuctema 3asemneHusi ogHon B3OY cocTouT, B OCHOBHOM, U3 Tpex OTAEeNbHbIX KOHTYpPOB
3asemneHuns. lepBbI KOHTYP SIBNSETCS 3a3eMiieHneM camoro (yHgameHta. Btopon wn
TPETUIN KOHTYpbl NPEeACTaBNsAT cobon 3a3emMnalolmne coeguHeHns Mmexay kaxaon BIY un
rOPU30OHTarnbHbLIM 3a3eMIISIIOLLMM 3NTEKTPOAOM.

MINIMUM 80 metres < MAIN EARTH
(88 yd) BONDING BAR

£

EARTH INTERCONNECTION | | v FOUNDATION

e \EARTHING
HORIZONTAL EARTHING |
=~ MINIMUM 80 metres

(88 yd)

PucyHok 3.10. OcHoBHOM YepTex cucteMbl 3asemneHus Vestas

B cucteme 3asemnenns BOY BeTpoanekTpocTaHumm unu cetb BOY gononHuTensHo
coefiHeHbI Mexay coborn npoBogamMu 3a3emsieHnst U 06pasytoT eanHY CUCTEMY 3a3eMITEHUS.

Veslias.
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OTa cnctema obecneymBaeT 3a3eMeHNe CUCTEM BbICOKOTO U HU3KOrO HaMpshKEeHWs!, a Takke
cucTeMbl MONHKUe3alwnThl kaxxgon BAY. Kpome Toro, oHa obecneunBaeT pacnpegeneHme
BbICOKOIO HarpshKeHMs B pamkax BCE BETPOBOW 3NEKTPOCTaHLUNN.

C TOYKM 3peHMsa MOSHME3aLLMTLlI BETPOBOM TypOUHbI, KOMNaHusa Vestas He npeabssnseT
TpeboBaHWI K 3HAYEHNIO MUHUMAsbHOrO CONPOTMBIIEHMS (B OMaX) 40 YAaNeHHOro 3a3eMreHusl.
3asemneHne cnucteMbl MOSTHME3ALLNTBI OCHOBAHO Ha KOHCTPYKLUMN N YCTPOMCTBE CUCTEMBI
3a3eMneHus Vestas B cootBeTCTBUM CO cTaHaapTamu IEC.

OJHUM 13 KOMNOHEHTOB CUCTEMbI 3a3eMIIEHNS ABNSETCS MMaBHas LUMHA 3a3eMIIeHNs,
pacnonoXxeHHas B To4ke BBOAA BCex kabenen B BETPOBYO TypbuHy. K 3Tol rnaBHON LMHE
3a3eMneHusi NMoaKMHYeEHbl BCe 3a3emnstoime anektpoabl. Kpome Toro, ans Bcex kabenen,
BXoAALMX B BOY nnu BbIXoAALWMX U3 Hee, NpeayCMOTPEHbI SKBUMOTEHLMANbHbIE COEANHEHMSI.

TpeboBaHUs, N3NOXEHHbIE B cneundukaunm Ha cuctemy 3asemnenuns Vestas n onncaHum
paboT, ABNATCA MMHMManbHbIMK TpeboBaHnamMn komnaHun Vestas n ctangaptos IEC.
MecTHOe 1 HaunoHanbHOe 3aKoHOA4AaTEeNbCTBO, a Takke TpeboBaHMA NpoekTa, MoryT
npegycmaTtpuBaTb AOMNONHUTESbHbIE MEPBbI.

HononHuTtenbHas nHdopmaums o cucteme 3asemneHust Vestas npeagcraeneHa B nyonukaumm
0000-3388 «Cucrtema 3asemneHus Vestas».

' JlononHUTENbHY MHOPMALIUIO O CUCTEME 3a3eMIIEHUSI CMeLLaHHOW GallHM CM.
B AOKYMEHTaLun nocTasLLUyMKa.

3.11.2 Mopckasa BeTpoBas TypobuHa

Cuctema 3asemnieHuns Vestas BbiNnomnHeHa B BUAE 3a3eMISOLLEN 3MEKTPOAHOM YCTAHOBKM TuNa
B, paboTatowen Ha npuHuune 3a3emneHns dyHgameHTa (ogHocearHoro). Kpome Toro,
OAHOCBaWHbIN PyHOAMEHT paccMaTpuUBaETCA Kak JONOMHUTENbHbLIA BEPTUKArbHbIN 3N1EeKTpos
3a3emrieHuns, 4Tobbl 4OBUTLCHA HYXXHOrO pa3mepa 1 ANUHbI CUCTEMbI 3a3eMINEHNS
OTHOCUTENBHO CUCTEMbI MOMHUEe3awWwmnTbl. B cucteme 3asemnenus Vestas, BAY
BETPO3NEKTPOCTaHUMM unu cetTb BAY gononHutenbHO coeanHeHbl mexay cobor nposBogamu
3a3emrieHnsa 1 0bpasyroT eQuHYI0 CUCTEMY 3a3eMITEHUS.

OOHUM 13 KOMMOHEHTOB CUCTEMBI 3a3eMrneHns Vestas SBnsieTcs rmaBHas WMHaA 3a3eMneHuns,
pacrnonoXeHHasl B TOUKe BBOAA BCEX NOABOAHbLIX kabenen B 6awwHo BAY. K rmaBHom wnHe
3a3eMIneHuns npucoeamHaeTcs 3aseMnaowmm anektpoq. C Hel Takke BbINOMHAETCH
3KBUMNOTEHUManNbHOE coeamMHeHne BCex NOABOAHbIX kKabenen, Bxoasawmx B BOY mnnu
BbIXOOSALWNX M3 Hee. [NaBHas WMHa 3a3eMnenns npuBapeHa/npukpenneHa 6onramm
HENnocpeaCTBEHHO K HUKHEN cekumm BallHu 1, Takum o0pa3om, coeanHeHa HEMOCPEOCTBEHHO C
OaluHen n co Bcemn MeTannmyecknmm Yactamm BAY.

Veslias.
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PucyHok 3.11. Bo3amoxHoe pacnosnoxeHue rnaBHoun WNHbI 3a3eMeHUs

BonokoHHO-onTMYeckme kabenu ¢ MeTanin4yeckumm KabenbHbIMn 3KpaHaMmu nnun gpyrumin
MeTannnm4eCkuMmmn anemMeHTamMmm Takke Hy>KHO NnogknyaTb HenoCcpeaCTBEHHO K rMaBHOW LLUNHE
3a3eMIieHnd B TOUKe BBOOaA.

Veslias.
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PucyHok 3.12. NMpuHuMnuanbHasa cxema cuctembl 3a3emneHus Vestas ansa J-obpasHon

TPyObI

Veslias.
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PucyHok 3.13. MpuHuMnuManbHas cxema cucteMbl 3a3emneHusi Vestas ans lI-o6pasHon TpyObl

O6bI4HO BCe MeTannmyeckme 4actu, Haxoaswmecsa BHyTpu BAY 1 B HenocpenCTBEHHOM
Brn30CTN OT Hee, COeaMHSAIOTCH MeXay cCobOoNM 1 NOACOEMHSATCS K cMCTEME 3a3eMrieHns. B
pe3ynbTaTe Npy NPOTEKAHUN TOKOB B CUCTEME 3a3eMIIEHNS BCe YacTu 1 NovBa/BOAa BOKPYr
OyayT MMeTb oauH noteHuman. lNpu paBeHCTBE NOTEHLMANOoB (HaNpshKeHUI) BCeX
MeTannM4yeckmx YacTen N OKpy>KaroLLen cpeabl He BO3HMKAET NOTeHUMan NPUKOCHOBEHNS Unu
LaroBbIN NoTeHuunan (LuaroBoe HanpsXXeHue).

HononHuTtenbHaa nHdopmaumsa o cucteme 3asemneHus Vestas npeagcraeneHa B nybnukaumm
0000-3388 «Cuctema 3asemneHus Vestas».

3.12 lNpoBepka

lMpoBepka cMCTEMbI MOSTHNE3ALLMTBI BbIMOfIHEHA B COOTBETCTBUM C TpeboBaHnAMU cTaHaapTa
IEC 61400-24:2010, a gnga BeTpoBon TypobuHbl V117 — B COOTBETCTBUM C MOBbLILLIEHHLIMMA
3HayeHuammn ctaHgapta JISC 1400-24:2014.

4 9MC

BJY Vestas nonHocTbio cooTBeTCTBYOT TpeboBaHmam ampektmebl 2014/30/EU no
3NEKTPOMarHMTHON COBMECTUMOCTU M1 MOMNOXEHUAM,KOTOpble KacatoTcsa OMC, anpekTuBbl
2006/42/EC no 6e3onacHOCTN MaLLUMH N MEXAHWU3MOB.

Oupektnea no OMC npusBaHa obecneyvnTb aNEKTPOMarHUTHYIO COBMECTUMOCTb
BbIMyckaemoro anektpoobopynoBaHus. NogpobHee o TpeboBaHUsAX CM. B pasgene

«OcHoBHble TpeboBaHnsa K AMC».
Vesias.
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B uensix BoinonHeHus gupektusbl EC no OMC, komnaHusa Vestas cocpegotoumnach Ha Tpex
OCHOBHbIX HanpaBneHusX:

* HopmaTtMBHOE COOTBETCTBME BETPOBOWN TYPOUHDI
* PekomMeHOOBaHHbIE HOPMbI MPOEKTUPOBAHWS

* BsaummHoe cooTBETCTBME KOMMOHEHTOB

4.1 CcbINnKM Ha 3akoHogaTerbHble aKThl

*) Standards may be EMC with Mashinery
EMC Directive *) harmonized to the functional safety Directive *)

2014/30/EU directive in the EN requirements for SOEIEEC
version wind turbines

|

IEC 61400-1

Functional safety
(System/
component level)
IEC 61400-1

! y
(System/
component level) (Product level)
Generic Industrial Emission
Standards “»| measurements
IEC 61000-6-2 CISPR 11
IEC 61000-6-4

Vestas additional IEC 60204-1
EMC requirements

¥

| IEC 62061

IEC 61326-3-1

'y

Merge EMC
requirements

4
EMC with
functional safety |
compliance for
wind turbines

Puc. 4.1. Ccbinkmn Ha 3aKkoHoaaTesNbHbIe aKTbl

KomnaHus Vestas paspabaTtbiBaeT 1 Nnpon3BoguT NpOAYKUMIO B COOTBETCTBUN C
TpeboBaHnamu EBponenckoro CoBeTa, U3noXxeHHbIMM B aupektmax no AMC u no
©6€e30nacHOCTN MaLUWH U MEXAHN3MOB.

OVPEKTWBA 2014/30/EU EBponewickoro napnameHta n Coseta EC ot
26 dpeBpansa 2014 .
0 cbnmxeHnn 3akoHogaTenbCTB [[0CyAapCTB-4YreHOB Mo

3NEKTPOMarHUTHOM COBMECTMMOCTM (NnepepaboTaHHbIN BapuaHT).

OVPEKTWUBA 2006/42/EC Esponewickoro napnameHTta n Coseta EC ot
17 mas 2006 r.

no MallMHam u mexaHuamam, gononHaowan Qupektusy 95/16/EC

Vesias.
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NcnonHeHne TpeboBaHWi yka3aHHbIX AMPEKTUB NOATBEPXKAAETCS METOAMKAMMU NOBEPKMU,
onncaHHbIMK B CNeayloLwmux cTaHaapTax Ans NpoAyKUUn AaHHOMO YPOBHS:

IEC 61400-1 «YcTaHoBKM BeTpoaHepreTmyeckue. Yactb 1. TexHudeckne tpeboBaHnsa»
pasbsiCHAET Bonpockl 6e3onacHoCcTh, obecneveHnst Ka4yecTBa U TEXHNUYECKON LENOCTHOCTH, a
Takke onpegensieT TpeboBaHnst 6€30NacHOCTU ANA KOHCTPYKLUW, MOHTaXa 1 akcnnyaTtauum BAY.

IEC 61400-1 onpegensieT OCHOBHble TpebOBaHUA K KOHCTPYKLUMM ANsi 06ecnevyeHns TeXHUYECKOM
LLleNNOCTHOCTN BETPOBLIX TYpOUH. Ero uenb aensaetcs obecneveHne Hagnexawiero ypoBHs
3aLMTbl OT BCEX OMACHOCTEN B TEYEHNE NPegyCMOTPEHHOIO CPpoKa CNyxobl. [aHHbIA cTaHgapT
KacaeTcs Bcex nogcmuctem BAY, Takmx Kak yCTPONCTBA yrpaBfieHns U 3aluTbl, BHYTPEHHNE
3MEeKTPUYECKNEe CUCTEMbI, MEXaHN3MbI U BCNIOMOraTesbHble KOHCTPYKUMW. HacToswmin ctaHgapT
pacnpocTpaHsieTcs Ha BETPOBble TYpPOUHbI NOOLIX pa3MepoB.

CISPR 11 «[1poMbILWNEHHbIE, HAYYHbIE U MEOULMHCKME YCTPONCTBA. XapakTepucTmKu
pagvonomMmex. Hopmbl 1 MeToabl U3MEPEHUNY.

CISPR 11 onpegensieT cxemMbl U METOAbI U3MEPEHUN, a Takke NPUMEHUMbIE Npeaerbl
MCNbITaHUI ANA NPOMbILSIEHHOro 060pyA0BaHUS, SABNAIOLLIEroCst UICTOYHMKOM pPagnonoMex.

4.1.1 OcHoBHble TpeboBaHusA K IMC

OcHoBHble TpeboBaHusa B YacTn AMC nanoxeHbl B npunoxeHum | k Qupektnee no IMC
2014/30/EU «TpebopaHus k 3awmte» n «Ocobble TpeboBaHMs K CTaLMOHAPHBIM YCTAaHOBKaMY .

BJY pgomkHa GbiTb CNpoeKTMpOBaHa U U3roTOBMEHA C y4ETOM CYLLECTBYHOLLErO COBPEMEHHOIO
YPOBHS pa3BUTUS TEXHUKK, ANS TOro YTobbl rapaHTUpOBaTh CreayoLlee:

* [eHepupyeMble 3NeKTPOMarHUTHblE MOMEXM He NPEBbLILLAT YPOBHS, BbilLEe KOTOPOro
paano-, TENEKOMMYHUKaLMOHHOE 1 nioboe gpyroe o6opyaoBaHne nepectaeT HoOpMarnbHO
paboTtaTb.

*  Oxvagaembi YpoOBEHb YCTONYMBOCTU K ANIEKTPOMArHMTHBIM MOMExXam BO BpeEMS
npegycMOTPEHHOro NpumMmeHeHnst BAY no3sonseT en (pyHKLUNMOHMPOBATL B peasibHbIX
YCNoBUsIX 3KcnnyaTaumm ¢ TpebyembiM KayeCcTBOM.

4.2 HopmaTtnBHOE COOTBETCTBME BETPOBOW TYPOUHDI

4.3

MoaTeepXaeHMEM BLINONHEHUS 06s3aTeNnbHbIX TpeboBaHMn anpekTnebl No AMC aBnaroTCs
pesynbmamal USMEPEHUS] OKOHYame IbHbIX napaMmempos8 3/1IEKMPOMazHUmMHo20 U3y4eHusi 8
r10/1€8bIX YCII0BUSIX.

V3amepeHua oKoHYamersibHbIX napamempos 37eKmpomMacHUMHO20 U3fyYeHUs 8 ro1eabix
yCrogusix NPeACcTaBNAlT COOOM KOMMMEKC N3MePEHUN in situ, KOTOpble NPOBOAAT HA TUNUYHOM
B3Y panHon mogenun MK.

TpeboBaHUA K HAAEXKHOCTU BKNIOYAKOT AONONHUTESNbHbIE UCNbITaHMs Ha OMC, koTopkle
CBs13aHbl C BO3OENCTBNUEM MONHUU, ONuUcaHHbIM B pasaene 3 «MonHuesawuma, cTp. 4.

' In situ — 3TO NATMHCKOE BbIpaXXeHWe, KOTOPOoe NEePEeBOAMUTCS Kak «Ha MecTe
! HaXoXOEHUSI».

PekomeHaooBaHHblE HOPMbI NMPOEKTUPOBAHUA

[nga BbinonHeHnsa TpeboBaHW peKOMEHAOBaHHbIX HOPM NPOEKTMPOBaHMA kKoMnaHua Vestas
paspaboTana HeCKOnbKO cneumarnbHbIX METOANYECKNX YKa3aHUM MO NPOEKTUPOBAHMIO,
npeaHasHa4YeHHbIX 418 YCTaHOBKU ONpeferieHHbIX 3NIEMEHTOB U AeTarnen Ha BETPOBYO TYpOuHY.

OueHka OMC 1 MeTo4oB YCTaHOBKM CUCTEMbI MOSTHUE3ALLNTbI BbINOSIHEHA U

peanusoBaHa Ha YpOBHE CUCTEMbI.
Vesitas.
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4.4 B3anmmHoe cOOTBETCTBME KOMIMOHEHTOB

[na o6ecneyeHuns B3aMMHOIO COOTBETCTBUSA BCE aKTMBHbIE QNEKTPOHHbIe KOMMNOHEHTbI AOJTKHbI
oTBeYaTb CTaHOAPTHbIM Tpe6OBaHVIF|M no SMC u TpeGOBaHMFIM K HaOeXHOCTU B YCITOBUAX
NOBbILLEHHON rp0305017| OonacHOCTU, npeabaBIiA€MbIM KomnaHunen Vestas.

[na yCcTon4ymMBOCTU K U3My4YaeMblM U HABEOEHHbLIM NOMeXaM, BCe ANeKTPU4eCcKne KOMMOHEHTHI,
yCcTaHoBNeHHble B BAY, yooBneTBopsatoT TpeboBaHMAM COOTBETCTBYHOLMX CTAHAAPTOB Ha
NPOAYKUMIO UnK, NO KpanHen mepe, TpeboBaHuam ctaHgapTa IEC 61000-6—-2. Ha anekTpoHHble
KOMMOHEHTbI, CBA3aHHbIE C (PYHKLMOHANbHOM 6e30NacHOCTLI0, pacnpoCTpaHaeTca cTaHaapT
IEC 61326-3-1.

Ha anekTpomMarHuTHbIe NOMEXM B MOMELLEHUSX pacnpocTpaHsatoTes TpebosaHusa IEC
61000-6-4 nnu ctangapTa Ha KOHKpPeTHOe nsgenue.

Veslias.
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The documents referenced in the table below are applicable for Wind Turbine V126 with a rating of

MpuBeaeHHble AOKYMEHTbI, MPUMEHUMbI A1 BETPOIHEPreTMYeckom yctaHoBku V126 ¢ mowHocTblo 4,2MBT,

MpunoxeHue b

BeTposHepreTuyeckas yctaHoBKa V126 ¢ mowHocTtbio 4,2 MBT

Wind Turbine V126 with a rating of 4,2 MW

4,2MW, even if separate ratings are presented inside the document.

[axe B C/lyyae, eciv B AOKYMEHTE YNOMUHAIOTCA APYrMe MOLLLHOCTH,

62

Document Document Title RU Document Document Title EN
Number RU Number EN
0069-6386 | Cuctema 3asemrneHud Vestas - | 0069-6386
V0O 3asemreHue mexay V0O

BETPOBbLIMU TypOUHaMU

Vestas Wind Systems A/S - Hedeager 42 - 8200 Aarhus N - Denmark - www.vestas.com

Vesias.
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Cuctema 3aszemneHunda Vestas —
3a3eMIieHne Mexay BETPOBbLIMU
TypOuHamu

Tun TypOUHDbI

Bepcusa Mk

Vestas

Bce CTR koMmnaHum

Bce Bepcun Mk

UcTopusa nokymeHTa

Ne Oara OnuncaHne N3MeHeHUM

U3MEHEeHN

fa

08 2013-10-07 | O6HoBNEHWe WwabnoHa.

CopepxaHue

1 HABHAUEHUE@........o ettt e oo e e e et ettt b e e e e e e e et tttbn e e e e eaaeeennnes
2 CNPaBOYHAA JOKYMEHTALIMS .....oooeiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeteeeeaeeeeeeeeeeeeeeeeeeeees
21 JOKYMEHTbI MO TEXHUKE BEBOMACHOCTM ...iieieeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaens
2.2 CrIP@BOYHDBIE IOKYMEHTDI ...eeeevttiiiiiieieeteteeeeeeteeeeeee ettt ettt ettt ettt ettt ettt et e et e et ettt ee ettt eeeeeeeeeeeeeeeeeeeeeeeees
2.3 BHELLHME CTAHIAPTDI 1. eevttttuueseeeeeteetttteaaseeeeseeeaseea s aeeaeeeeessasnn s aeeaeeeeassssnnaaaaaeeeesnssnnnasaeaneeeennnes
3 MHCTPYMEHTBI ..o
4 BEOOMOCTU MATEPMANIOB........cceiiiiiiiiiiie e e eeeeeeettii e e e e eeeeeeaatta s e eeeeeeeaaessnaaaaaaaeeessssnnnaaaaaaaeeennnes
4.1 MaTtepunanbl, NOCTaBNAEMbIE KOMMAHUEN VESIAS .......cccoviiiiiiiiii e e e e
4.2 [pYrne HEODXOOUMBIE MATEPUATIB .....cuvvuuuieeeeeeeeetertuuaeaeeeeeeeaattaaaaaeaeessesrtannaaaearesssrrrraaaaeaeees
5 TPEABAPUTEIIBHBIC YCIIOBUS .......evvuuiiieeeeeeeeettiaaaseeeaeeeeaatanaaaeeeaeeeeaasssnaaaaaaaeeessssnnnaaaaaaeeennnes
6 CUCTEMA BABEMITEHMS ......oeeeiiiiiiiiiiiieeeeeeeeeeee e et et ettt e ettt ettt ettt et ettt e ettt et e ee et eeeee et e e e eeeeeeeeeeeeeeeeeeeeeeees
6.1 YcTaHoBKa 3a3eMieHNsa MeXAy BETPOBBIMU TYPOUHAMM .........cuvvuiiiieeeerieiiiiiiie e e eeeeeeeiinaa e e e e
7 MHCTPYKLMUN MO BBIMOJTHEHUMIO PABOT .....coiiiiiiiiiiiii e e eeceeiiiiee s e e e e e e ettt s s s e e e e e eeaeeena s e e aaeaeeennnes
7.1 3a3eMMALWLNNA COEONHUTENBHDBIN MPOBOM. .. .cevtuueeeettaeeretteeeratnaeeretnaeeresnaaaesestaaaessrtaaaesssrnaens
8 b =Y o =1 PP
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Ha3sHauyeHue

B aTom AOOKYMEHTE onncaHa npouenypa yCTpOVICTBa 3a3eMIieHnd Mexay
BETPOBbIMU Typ6I/IHaMI/I, YyCTaHOBJ1€HHbIMWN Ha CTaHAapPTHbIe rpaBUTALUNOHHBbIE
(*)yHﬂaMeHTbl, dJyHD,aMeHTbI Ha CKaJ1lbHOM IpyHTe C UCNOoJ1Ib30BaHUNEM
nepexogHbIiX 3N1IeMEHTOB U (*)yHLl,aMeHTbI Ha aHKepPHbIX KapKacax

2 CnpaBoyHas AOKyMeHTauusA

2.1 [N OKyMeHTbl N0 TeXHUKe 6e30nacHOCTH

Homep 3aronoBoK

DOKYMeHTa

0000-0496 PykoBoacTBo komMnaHum Vestas no oxpaHe Tpyaa

Het RA ans (ykasaTb HOMep AOKYMeHTa U 3arofiloBOK AOKYMeEHTa
Mo OLEHKe puUcka)

Tabnuua 2-1. [JokymeHmbl o mexHuke 6esonacHocmu

2.2 CnpaBoYHbI€ AOKYMEHTbI

Homep 3aronoBoK

OOKYMeHTa

961637 Cuctema 3aszemneHnus Vestas — OnncaHme cuctembl

3a3eMneHuns ansg ctaHgapTHOro rpaBUTaLMOHHOTO
dyHaameHTa

960451 KoHTponb KadecTBa 3a3eMiieHNa Mexay BeTPOBbIMMU
TypbuHamm

0001-4190 Cuctema 3asemneHusa Vestas — OnucaHne cuctemsl
3a3emMnenus ons dyHgaMeHTa Ha CKarlbHOM FPyHTE C
NCMOb30BaHNEM NEPEXOAHbBIX 3/IEMEHTOB

0014-6511 Cuctema 3asemnenus Vestas — OnucaHue cuctembl

3a3emrieHna and (byH,El,aMeHTa Ha aHKepPHbIX KapKacax

Tabnuya 2-2. CrnipagoyHbie QOKYMeHMbI
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2.3 BHewHMe cTtaHaapThbl

Howmep 3aronoBokK

AOKYMeHTa

IEC 61400-24 MepBoe n3ganue. 2010-06. TypOuHbl BeTpoBble. YacTb 24.

MonHunesawmTa.

IEC 60364-5-54

BTopoe usgaHme 2002-06. dnekTpnyeckme yCTaHOBKM
3aaHui. Yactb 5-54. BbIOOp 1 MOHTaXx
anekTpoobopynoBaHusa. 3azemMnsioLne yCTpOUCTBa,
3alUMTHbIE NPOBOAHMKM M NPOBOAA 3aLUUTHOINO COeANHEHNS

IEC 61936-1

MepBoe n3gaHme. 2002-10. YcTaHOBKN 3NEKTpUYecKue
HanpsbkeHneM cebiwe 1 KB nepemeHHoro Toka. Yactb 1.
O6wwme npaBuna. Y4acTBylLLINE CTOPOHbDI

Tabnuua 2-3. BHewHue cmaHOapmabl

3 UHCTpYMEHTDI

,D,J'IFI BbINONHEHNSI 3TOM 3a4a4n He Tpe6yeTc9| HUKaKUX creunarbHbIX
MHCTPYMEHTOB, UCNOJb3YOTCA TOJIbKO noaxoadauime CtaHaapTHble NUHCTPYMEHTDI.

4 Begomoctn matepmnanon

4.1 MaTtepuansbl, noctaBnsaemMmble KomnaHuen Vestas

I'IepeqmcneHHble HWXe MaTepunaribl NOCTaBNAKTCA KomnaHunen Vestas BmecTe C
Kaxkaon cekuunen beHD,aMeHTa NN KOMNMeKTom 3a3eMreHun4.

[Mo3. Ne

Konuuec
TBO

OnucaHue

[TnaBHas WMHa 3a3eMrneHns

Bontbl M10, wanbel M10 u rankm M10 (13
Hep>KkaBetoLLlen cTanu) Ans NnoAcoeauHeHus
3a3eMn4oLLero npoBoda K rnaBHOM LLUNHE 3a3eMIIEHNS
BHYTPW KaXXOon BETPOBOW TYPOUHBI.

Tabnuua 4-1. Mamepuarbi, nocmasnseMbie KomnaHuel Vestas
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4.2 ,D,pyrue HeobxoauMble MaTtepuanbi
Mo3. Ne Konunuec | OnucaHune
TBO

HeunsonnpoBaHHbIn MeaHbI NpoBog cedeHnem 50 mm?
(AWG 1/0) — MHOroXunbHbIN 3a3eMnsOLMIA NPOBOS,
cepaeydHuk knacca 7). [nvHa 3aseMnsaioLmnx
CoeauHUTENbHbIX NPOBOAOB NoabupaeTcs AN Kaxaoro
06beKTa 1 3aBMCUT OT PaCCTOAHUS MEXAY
dyHOaMeHTaMuM oTAENbHbIX TYPOUH 1 paccToaHMA 00
noacTaHumn

KabenbHble HaKOHEYHMKN OMs1 MHOFOXWUITbHBIX MEAHbIX
nposoaos ceveHnem 50 mm? (AWG 1/0), oTBepcTue
@10 MM, NO OQHOM Ha KaXKAOM KOHLIEe 3a3eMISIOLLIErO
CoeNHNTENbHOro NpoBoaa.

Tabnuya 4-2. [pyaue Heobxodumbie mamepuaribi

5 lNMpeaBapuTenbHble yCrnoBus

OnuvcaHne 1 YepTexu, OTHOCSLLMECS K 3a3eMIIEHUIO, YCTaHABNMBaEMOMY MeXay
BeTpoBbIMU TypbrHamu Vestas Ha cTaHAAPTHLIX MACCUBHBIX hyHaaMeEHTaXx,
hyHAaMeHTax Ha CkarnbHOM rPpyHTE C UCMONb30BaHMEM NePEXOaHbIX 3NIEMEHTOB
N pyHAaMeHTax Ha aHKEpPHbIX KapKkacax.

3asemneHne mexay Typ6I/IHaMVI ABngaeTca nuib OQHUM U3 311IeMeHTOB
KOMIMSIEKCHOM CUCTEMbI 3a3eMieHuns Vestas.

[aHHoe onncaHne paboT OTHOCUTCS K BETPOBbLIM TypOrHaM Kak C BHYTPEHHUM,
TaK 1 C BHELLHUM pacrorioxeHvem TpaHcdopmMaTopa 1 pacnpeaenmurenbsHoro
YCTPOMNCTBA.

OnuvcaHne nonHom cuctembl 3azemneHunst Vestas npMeeaeHo B CrieayoLmx
AOKYMEHTax B 3aBMCUMMOCTU OT Tuna cyHAamMeHTa BETPOBOW TYPOUHbI:

CucTtema 3asemneHust Vestas COOTBETCTBYET CreayloLwmnm MexayHapoaHbIM
cTaHOapTam 1 HopmaTMBaM:

6 Cuctema 3aszemneHus

KomnaHus Vestas npegnaraet yTBEpXKOEeHHYI0 CUCTEMY 3a3eMreHmns aAns
CTaHOapTHbIX MacCUMBHbIX YHAAMEHTOB, (DYHAAMEHTOB Ha CKarlbHOM IFPyHTE C
NCNONb30BaHMEM MEPEXOAHbIX ANEMEHTOB N (DYHAAMEHTOB Ha aHKEPHbIX
Kapkacax Tpyb4arton ctanbHon 6aluHn. MpoekTHaa JOKYMEHTaUNs COAEPXUT
AOKYMEHTbI C ONMCaHNEM NOMHOW CUCTEMbI 3a3eMneHns Vestas, AOKYMEHTbI C
onvcaHnem 3asemreHns pyHaameHTa aAnga Kaxaon TypouHbl, LOKYMEHTbI C
onvcaHnem 3KBMNOTEHUMAmNbHbIX COEQUHEHMI BCeEX Kabenewn, BXo4ALNX B
BETPOBYIO TYPOUHY, a Takke OaHHbIA LOKYMEHT C ONUCaHNEM 3a3eMIEHNS Mexay
BETPOBbIMY TypOrHamMu n (Mnun) nogcTaHUMEN.

6.1 YcTaHOBKa 3a3eMineH1A Mexay BeTpoBbIMU
TypO6uHamu

VESTAS PROPRIETARY NOTICE

Translation of the original instructions: T09 /961635 VER 08

T09 0069-6386 Ver 00 - Approved - Exported from DMS: 2018-11-26 by VLVSH



NMPUMEYAHUE

NMPUMEYAHUE

RESTRICTED
67

YcTaHoBKa coeqMHNTENbHOIO I'IpOBO,El,a/3a3eMJ'IF|I'OLU,eFO npoBoAda OOJKHa
BbINOJIHATLCA B COOTBETCTBUN C TEXHNYECKNMUA Tpe6OBaHMF|MI/I, npmBeaeHHbIMU
B JAaHHOM OOKYMEHTE, a TakKKe coepXalluMNCA Ha YepTexax u
npeabaBrideMblX NPU KOHTPOJ1€ Ka4veCcTBa.

Ecnun TpaHcdopmaTop 1 (unu) pacnpegenutensHoe YCTPONCTBO pacnonoXeHbl
BHE BETPOBOWN TypOWHbI, 3a3eMNAOLLMI NPOBOJ, AOIMKEH NPOXOANTb Yepes LMHY
3a3eMneHus aToro TpaHcopmaTopa u (Mnun) pacnpenenurernbHOro yCTpomncTea
00 BBOAA B BETPOBYHO TypOMHY. YCTaHOBKa COEQUHUTENBHOMO NPoBOAAa Mexay
noacTaHumen n BeTpoBbIMU TypOrHaMum Takke O0SMKHA BbIMOSHATLCA B
COOTBETCTBMM C JAHHbIM JOKYMEHTOM U YepTexamu.

YcTaHOBKa BCEX SNIEMEHTOB 3a3eMI1eHNS Mexny Typ6I/IHaMI/1 M noacTtaHuunen
OOJDKHA BbINONMTHATLCA A0 YCTAaHOBKA OaLHu Typ6VIHbI Ha (byH,El,aMeHT.

7 MHCTpyKUuMM No BbINONHEHUIO pa6oT

YcTaHoBKa BCeX 3reMEHTOB 3a3eMieHns Mexay TypOuHammu 1 noactaHumen
[OIMKHA BbINOMHATLCA A0 YCTAaHOBKM GallHM TYpOUHBLI Ha (DyHOAAMEHT.

7.1 3azeMnsaOLWMNA COeAUHUTENbHbLIN NPOBOA

Boonb kaxagoro coegMHUTENbHOMO BbICOKOBONBTHOMO Kaberns mexay Bcemm
OTAENbHLIMU BETPOBLIMU TYpOMHAMKN UIM MexXay BETPOBOW TypOMHOW 1
nogcTtaHumMen AoImKkeH ObiTb NPOSTOXEH HEN3ONTMPOBAHHbBIN MHOTOXMUIbHbIN
MeaHbIM npoBod. B AaHHOM JOKYMEHTE Takon NpoBO4 HOCUT Ha3BaHWe
3a3eMISILLEro CoOeAMHUTENBHOrO NPoBoaa.

Ecnn TpaHcdopmaTop 1 (unu) pacnpegenutensHoe YCTPONCTBO PacnonoXeHbl
BHe BETPOBbLIX TYPOWH, 3a3eMIAOLWNIN NPOBOS OOMMKEH NPOXOAUTb Yepes LUNHY
3a3eMneHus aToro TpaHcopmaTopa u (Mnun) pacnpenennrenbHOro yCTponcTea
00 BBOJa B BETPOBYIO TYpOUHY.

YcTaHoBKa COeAMHUTENBHOMO NPOBOAA MeXAy NOACTaHUMEN U BETPOBLIMM
TypOrHaMu Takke AOSKHA BbINOMHATLCS B COOTBETCTBMMN C IaHHbIM IOKYMEHTOM
N YepTexamu.

I'Ipvlmep YCTaHOBKU 3a3eMNALWNX COeaANHUTESbHbIX MPOBOAOB NOKa3aH Ha
NPUNOXEHHbIX YepTexxax.
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3aseMnarLwmn coegnHUTENbHbIN npoBoa AO0JTKEeH ObITb NPONOXKEeH B TpaHLwee
BMECTE BbICOKOBONbTHLIMI Kabensmu, HO pacnonaratbCA Hag HUMW.
PacnonoxeHune 3a3emMnstoLlLero cCoegMHUTENbHOro nposoga " BbICOKOBOJIbTHOIO
kabens B kabenbHowm TpaHLWlee NokKa3aHO Ha MPUJIOXEHHbIX YepTexXax.

— [Mpun nnaHnpoBaHum npoknagky kabenen mexagy TypoMHamm unum mexay
TypOrHOM 1 noacTaHumen Heobxo4MMo BblkonaTb KabernbHyo TpaHLLeo
rny6uHon 1 M 4ns BbICOKOBOSbTHBIX Kabenen n 3asemnsioLLero
CoeaNHNTENbHOro NpoBoaa.

— YnoxuTte BbICOKOBOINbTHbIA Kabenb Ha AHO TpaHwen. 3acbinbTe
BbICOKOBOMbTHbIN Kabernb cnoem rpyHTa TonwmHon 0,1 m.

— Ynoxute 3a3emMnsaooLLni COeAMHUTENbHBLIN NPOBOA U 3acbINbTe CNOeM
rpyHTa TonwuHoum 0,2 m.

—  Ynoxwute npep,ynpemaromyro/mapKMpOBquyro JIeHTY NOBEPX 3TOro crnos
Ha pacCToAHUN I'Ipl/l6]'II/13I/1TeJ'IbHO 0,7 mort NOBEPXHOCTU 3EMIIN.

— OkKoH4aTenbHO 3ackinaTb TpaHLwero nocrie BBoaa kabenen B Typ6VIHy nnn
noacTaHuuto.

Heobxoanmo y6eanTbes, YTo B BbIHYTOM FPYHTE OTCYTCTBYHOT OCTPble KaMHU U
rpaBuii, KOTOPbIE MOTYT NOBPEAUTL BbICOKOBOSbTHbIN Kabernb U 3a3eMsitoLLniA
COEAVHUTENbHBIN NPOBOA BO BpeMsi 3acbinku. Ecnu B rpyHTe NpucyTCTBYHOT
OCTpble KaMHW UNK rpaBuii, To HeoGxoanMo obecneynTb, YTOObI OHU
OTCYTCTBOBAIM B CIoOe rpyHTa NoA 1 Hag kabensamu.

Y6eautech, YTO B OZIHOWN TPaHLLEE C BbICOKOBOIbTHLIMU Kabenamm un
3a3eMMSI0LWLMM COeAUHUTENBHBLIM MPOBOAOM HE YNOXEeHbl CUrHamnbHble kKabenu
nnu kabenu cesA3n. B oaHy TpaHLeo ¢ BbICOKOBOMNbTHLIMM Kabensamm u
3a3eMISALWMM COeAMHUTENBHBIM MPOBOAOM AOMyckaeTcs yknaaka ToSNbKo
yTBEPXAEHHbIX ANsi UICNONb30BaHMS KoMNaHueln Vestas BONOKOHHO-ONTUYECKNX
kabenen 6e3 MeTannMYecknx 3KPaHoOB 1 APYrnX MeTanIM4yeckmx arieMeHTOB.

Ecnun B npoekTe BeTpoBOM TYPOUHbBI MCNONb3YHTCHA CUrHanNbHbIe kabenn, kabenn
yrnpaBneHnsa nnun cBAsn, cogepxallme meTtannmyeckme npoBoaa, aKpaHbl,
3aLWmTy, NEHTbI U T.4., TO CyLLeCTBYEeT BONbLLION PUCK NOBPEXAEHNS
obopynoBaHus cBA3N 1 kabenen B cnyvae ykrnaaku takmx kabenen s6nmsm ot
BbICOKOBOJIbTHbIX Kabenen n cuctemMbl 3asemnenns. PUck noBpexaeHunn cea3aH
C HanNU4Mem HaBEeOEHHOrO HaMpPsKEHUS MPU KOPOTKOM 3aMblKaHUN Ha 3EMITHO UMK
NpPU HaNMYMM TOKOB KOPOTKOrO 3aMblKaHWsi B BbICOKOBOSIbTHOW CUCTEME.

Ecnn TpebyeTcs ncnonb3oBaTb kabenu CBA3N C MeTanIMYeCcKumMm NpoBogamu,
3KpaHamu, 3aLMTON, NEeHTaMn 1 T. M., TO NPU UX yKnagke napannenbHo
BbICOKOBOSbTHBIM Kabernsam HeobxoauMo paccunTaTb HaBe4EeHHbIe
nepeHanpsixeHus B kabensax cBsA3u (MeToanka pacyeTta npueeneHa B
anpektnsax MCQ). B 6onbLlunHCTBE cnyvaes TpebytoTca AOMNOMHUTENbHbIE Mepbl
ANA YMEHbLUEHNs1 3TOro nepeHanpsixeHns (M3MeHeHne mapLupyTa npokiagku,
yBernMyeHne paccTosaHua Mmexay kabensmm un T. n.).
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Kabenu cBs3m ¢ MeTannm4eckMmmn npoBogamMm, akpaHamu, 3allnTon, NeHTaMmm m
T. N. BCEraa AomkHbI yKnagbiBaTbCA B OTAENbHOM KabenbHON TpaHLuee,
yOaneHHOM Ha pacCcTosAHUN He MeHee 1 M OT TpaHLUEeUn C BbICOKOBOSIbTHBIMM
kabensmu, ecnv 3TN TpaHLLEX pacnosiokeHbl napannensHo apyr apyry. Ecnu
kabenb CBA3M NepecekaeT TPaHLLEH C BbICOKOBOSbTHLIM Kabenem un
3a3eMnSALWMM COeaNHNUTENBHBIM NPOBOAOM, TO PpacCTOsIHME A0 HU3KOBOMbTHOIO
kabens B ToYke nepeceyeHns AomkHO ObiTb He MeHee 0,3 m. Cm. Puc. 8-3, c. 11.

Ha nnowagke yctaHoBKM TypOMHbI 3a3eMnsitolmne coeanHnTenbHble NpoBoAa
OOJMKHbI 3aBOANTLCA B OaLLHIO TYpOMHbI K rMaBHOW LUMHE 3a3eMeHus Yepes
nnactmaccoBble Tpybbl, HA4YMHAsA OT kpast PyHAAMeEHTa, BMeCTe C
BbICOKOBOSbTHbIMU Kabenamu. Ecnu TpaHcgopmatop u (mnn)
pacnpeaenntenbHOe YCTPONCTBO PacnosioKeHbl BHE BETPOBOM TYPOUHbI,
3a3eMNALWNN COeANHUTENBHBIA NPOBO, AOMKEH NPOXOAUTL Yepes LLMHY
3a3eMIneHus aToro TpaHcopmaTopa u (Mnun) pacnpenenmrenbHOro yCTpomncTea
00 BBOAA B BETPOBYHO TYpOMHY.

Puc. 7-1. 3azemnsrowuli coeduHumersibHbIU Npoeod emecme ¢
8bICOKOBOIbMHbIM Kabeniem, npomsiHymsle 4epes
nnacmmaccosbie mpybbl 6Hympb 6awHuU

— YcrtaHoBuTe kabenbHble HAKOHEYHUKN Ha KaXKabI 3a3eMIsoLLni
CoeaVHUTENbHBIN NPOBOL, BXOAALWMIN B TYPOUHY, C MOMOLLLIO MPECCOBbIX
WHCTPYMEHTOB, KOTOPblE COOTBETCTBYIOT pasMepy HaKOHEeYHUKa.
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Puc. 7-2. KaberbHbIli HAKOHEYHUK, YCmMaHOBEeHHbIU Ha 3a3eMIsouemM
coeduHumernbHoul rposode

— [loacoeanHuTe 3a3eMNALWMIN COeOUHUTENbBHbIV NPOBOA (KabenbHble
HaKOHEYHMKN) K FNaBHON LUMHE 3a3eMieHus ¢ nomoLlbio 6ontos M10,
wanb M10 n raek M10 13 HepxxaBetoLen cTanu.

— 3ataHuTe 6onTbl MOMEHTOM 25 H-M.

Puc. 7-3. Bazemnsrowul nposod, N0AcoeOUHEHHbIU K ar1a8HOoU WUHE
3a3eMeHus

CoeanHeHne ¢ WNHOW 3a3eMIeHnst B Kopnyce TpaHcgopmartopa u (1nu)
pacrnpenennuTenbHoro yCTponcTaa (Npy Hanuynmn) BeINOMHAETCS Tak Xe, Kak npu
BBOJE B TYpOMHY, UNn B COOTBETCTBUM CO CrieumnarnbHbIMU UHCTPYKLUUSAMMU,
npeaocTaBrieHHbIMU AN Kopnyca TpaHcdhopmaTtopa/pacnpeaenunteribHoro
YCTPOMNCTBA.

— [locne BbINONHEHMSA ONUCAHHbIX Bbile paboT Heo6X0ANMO BbINOMHUTL
OKOHYaTeNbHYH NPOBEPKY MOHTaXa 3a3eMMSoLLLEero CoeanHUTENbHOro
npoBoAa B COOTBETCTBMM C TpeboBaHUAMM OKyMeHTa 960451
«KOHTpOrb KayecTBa 3a3eMrieHus Mexay BeTpoBbIMU TypObuHammy.
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8 YepTtexu

Puc. 8-1 Ha cTp. 9: npoknagka 3a3eMnNSALLnNX COeANHUTENbHbIX MPOBOAOB
(TpaHcdopmaTtop 1 pacnpeaenuTenbHOe YCTPOUCTBO BHYTPY BETPOBON
TYpPOUHBI).

Puc. 8-2 Ha cTp. 10: npoknagka 3a3emMnsiolmnx coeanHnTeNbHbIX NPOBOAOB
(TpaHchopmaTop 1 (MNun) pacnpenenurensHoe YCTPONCTBO CHapYyXXu BETPOBOM
TYpPOUHBI).

Puc. 8-3 Ha cTp. 11: kabenbHble TpaHLIEew.

® SUBSTATION

HIGH VOLTAGE CABLE § | HIGH VOLTAGE CABLE
e e | | 1 -
EARTH INTERCONNECTION
WIRE
‘ C—— FE
9 I E FOUNDATION
———_ \_EARTH (FE
WTG ! WTG
e — | ——" FE FE
MAIN EARTH
BONDING BAR
WTG WTG WT!
FE = (™ T FE == FE
MINIMUM 80 metres MINIMUM 80 metres =~ MINIMUM 80 metres
(88 yd) j | (88yd) | (88yd) i
Puc. 8-1. lNpoknadka 3a3emnsaouux coeduHUmMeribHbIX Mpo8odos

(mpaHcghopmamop u pacripedesnumernbHoOe yecmpolcmeo 8Hympu
eemposol mypbuHsi) (HEPTEXX Ne 934668)
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WIRE
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SUBSTATION

FE

TRANSFORMER AND/OR
SWITCHGEAR HOUSE (SH)

MINIMUM 80 metres
(88 yd)

Puc. 8-2.

N

1

.
L

>~ MINIMUM 80 metres
(88 yd)

12

HIGH VOLTAGE CABLE

—— iFE
FOUNDATION
EARTH (FE
WTG
MAIN EARTH

BONDING BAR

>~ MINIMUM 80 metres
(88 yd)

A

lNpoknadka 3a3zemsouux coeduHUMesbHbIX poeodos

(mpaHcgopmamop u (unu) pacrnpedenumernibHoe ycmpoucmeo
cHapyxu eemposgol mypbuHbl) (YHEPTEXX Ne 934671)
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TYPICAL CABLE TRENCH, SIDE VIEW

\/\\/\\/\\/\\\/\\/\\/\\/\\\/\\\/\\z\ﬁ\\/\\/\\ QUKL
2 {

CABLE TRENCH

AP

. MINIMUM

¢ 0.7metre | MINIMUM

¢ @30 oomere \invum
() 1.0metre

- (3.3ft)

A

MARKING/WARNING TAPE

Y
2
EARTH INTERCONNECTION WIRE Ri
HIGH VOLTAGE CABLE S ?

VESTAS APPROVED FIBRE OPTIC CABLE ONLY

CABLE TRENCH, CROSSING OF OTHER CABLES

SN SN NN AN A S SN NN N NN AN N AN NN N ANNE

S

{ SIGNAL, COMMUNICATION OR CONTROL CABLE
OR OTHER CABLES CROSSING THE CABLETRENCH
OF A VESTAS HIGH VOLTAGE CABLE AND EARTH
INTERCONNECTION WIRE.

CABLE TRENCH

N A
PP SR

g | MINIMUM 0.3 metre (179
4
¢

® —2

o MINIMUM 1 metre > ®_ <
(3.3ft)
HIGH VOLTAGE CABLE

SIGNAL, COMMUNICATION OR CONTROL CABLE, OR OTHER CABLES RUNNING
IN PARALLEL WITH A CABLE TRENCH OF A VESTAS HIGH VOLTAGE CABLE
AND EARTH INTERCONNECTION WIRE

DWG. NO. 934667

A ANA A

Puc. 8-3. KabenbHbie mpaHuweu
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MpunoxeHue B

BeTposHepreTuyeckas yctaHoBKa V126 ¢ mowHocTtbio 4,2 MBT

Wind Turbine V126 with a rating of 4,2 MW

The documents referenced in the table below are applicable for Wind Turbine V126 with a rating of
4,2MW, even if separate ratings are presented inside the document.

MpuBeaeHHblE AOKYMEHTbI MPUMEHUMbI A1 BETPOIHEPreTU4ecKomn ycTaHoBKK V126 ¢ mowHoCTbio 4,2MBT,
JaxKe B C/lydae, ecnv B JOKYMEHTe YNTOMUHAOTCA ApyrMe MOLLHOCTU.

Document Document Title RU Document Document Title EN
Number RU Number EN

0069-6390 Cuctema 3asemneHus Vestas | 0069-6390
V00 OnucaHne cuctemsl V00
3aseMrneHus ansa pyHaameHTa
Ha aHKEpPHOM Kapkace

Vestas Wind Systems A/S - Hedeager 42 - 8200 Aarhus N - Denmark - www.vestas.com

Vesias.
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1 BBeneHue

CucTtema 3aseMneHns Vestas CoOCTOUT M3 OTAENbHbIX 3a3eMNSALLMX
3MeKTPOAOB, COEANHEHHbIX MeXY COOOW B €AMHYIO CUCTEMY 3a3EeMIIEHUS.

B aTom OOKYMEHTE OnncaHa cuctema 3aseMrieHna u rpyueeneHa Kpartkas
I/IHdJOpMaLI,VIFl, OTHOCALLaACA K (byHﬂ,aMeHTy Ha aHKepHOM KapkKace.

Cuctema 3a3emneHns Vestas npeaHasHavyeHa kak Ansa 3aliyUTHOro, Tak U ans
hYHKLMOHANbHOro 3a3eMreHusl.

Cuctema 3asemneHus Vestas BkntoyaeT B cebsi cneayolime nogcmucTeMbl:

BbICOKOBOSbTHAs CUCTEMA;
® HM3KOBOSIbTHas CUCTEM3;

e cucTema MOSfHME3aLLMUThI.

e 3asemrieHne yHOaMeHTa;

e 3a3emIieHne mexay BeTpoBbIMU TypOuHamu.

C TOYKM 3peHUs MONHNE3aLUTbI BETPOBbLIX TYpOMH, KoMnaHus Vestas He
npeabsaBnsieT TpeboBaHWi K 3HAYEHNIO MUHMMASIbHOTO CONPOTUBIIEHUS
pacTekaHuio aHoAa 3ToM cUcTeMbl. 3a3eMrieHre CUCTEMbl MOSTHUE3ALLMUTI
WHTErpupoBaHO B KOHCTPYKLMIO CUCTEMbI 3a3eMrieHuns Vestas.

OpOHMM 13 KOMMOHEHTOB CUCTEMbI 3a3eMrieHust Vestas siBNseTcs rnaBHas LWuHa
3a3eMIeHus], pacrnofioxeHHas B kabenbHbiX BBOAAX B BETPOBYO TypbuHy. Bce
3a3eMnsoLLmMe 3NeKTpoabl NOAKIYAKTCS K 3TOW rMaBHON WNHE 3a3eMIeHus.
Kpome Toro, ans Bcex kabenem, BXoAsSLMX B BETPOBYH TypOUHY unm
BbIXOASALLMX U3 Hee, NPeAYyCMOTPEHbl SKBUMOTEHLMANbHbIE COeaUHEHNS.

TpeboBaHus, N3NoXeHHbIe B cneundmrkauum Ha cuctemy 3asemneHns Vestas m

onucaHun paboT, ABNSITCA MUHUMAarbHbIMK TpeboBaHMAMM KoMnaHuun Vestas n
ctaHgapToB |[EC. [Ins yooBNeTBOPEHNS MECTHbBIX U HALMOHAaIbHbIX TPeGOBaHNI

MoryT notpeboBaTbCs 4ONONHUTENbHBIE MEPONPUATUS.

Ecnu no kakon-nmbo npuynHe paccTtosaHUa Mexay BeTpoBbIMU TypOuHamu n
nogcraHumen He NO3BOMNSAIOT UCMNOMNb30BaTb ABOWHbIE COEQUHEHUS, KaK YKa3aHo B
pasgene 1.3.2 Bonpocbl BbICOKOro HanpsikeHus, cTp. 5, TpeboBaHus,
npegbaBndemMble K cUcTeMe 3as3emrieHns Vestas, cuMTaroTcs He BbINONMHEHHbIMU.
B aTom cny4ae npvHUMMbI NPOEKTUPOBAHNS U KOHCTPYUPOBAHUS, U3MNOXEHHbIE B
OaHHOM [IOKYMeEHTe, ABNATCA HegencTBUTeNbHbIMU. KoMnaHna Vestas He
HeceT HMKaKoW OTBETCTBEHHOCTM 3a paboTOCNOCOBHOCTL 3a3eMIIEHNS.

Ecnun B cuctemy 3aszemneHus Vestas Heo6xoanMo BHECTU Kakue-nmbo
N3MeHeHus1, cneayeT NPOBECTU NpeAMETHbIE UCCeoBaHUS U yA0CTOBEPUTLCS B
TOM, YTO MOAMMLMPOBaAHHAS KOHCTPYKUUSt obecrnieynBaeT AocTaTouyHoe
3aWmTHOE, a Takke PYHKUMOHArbHOEe 3a3eMiieHne BeTPOBbIX TYPOUH.
KoHCTpyKuMsa OomkHa COOTBETCTBOBaTL TPEOGOBAHNSIM MPUMEHUMBbIX
pernoHarnbHbIX, HaLMOHamnbHbIX Y MPOEKTHbLIX TPEGOBaHWIA.

11 ConyTcTByrOLME AOKYMEHTbI
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Howmep 3aronoBok

AOKYMeHTa

0019-2575 Cuctema 3asemrneHus Vestas — 3asemneHue

dyHaameHTa — OnucaHune paboT no ycTponcTey
3a3emneHunsa oyHaamMeHTa Ha aHKepPHOM Kapkace
0019-2576 KoHTpornb ka4yecTBa 3a3eMneHuns oyHaamMmeHTa Ha aHKepHOM
Kapkace

961635 3asemneHne mexagy BeTpoBbiMK TypOuHamun. OnucaHne
YCTPOWCTBA 3a3eMieHnss Mexay BeTpoBbIMU TypOuHamu.

960451 KOHTpoOsb KadecTBa 3a3eMreHns Mexay BeTpoBbIMU
TypbuHamm

961636 AKBUNOTEHLUMarNbHble coeanHeHus kabenen. OnucaHne
YCTPOWCTBA 3KBUMOTEHLMANbHbIX COEOUHEHNI MEXAY
kabensiMn, BXOOALWMMN B BETPOBYHO TYPOUHY.

Tabnuua 1-1. HeobxodOumasi O0OKymeHmauusi

1.2 Cnucok crangaptoB IEC

Cuctema 3asemMneHuns Vestas COOTBETCTBYET CneayroLmnm MexayHapoaHbIM

cTaHgapTam 1 HopmaTtuBawm:

e |EC 61400-24. TypbuHbl BeTpoBble. HacTb 24. MonHuesawmra.

o |EC 60364-5-54. Btropoe usgaHve 2002-06. dnekrpnyeckme yCTaHOBKM
3gaHun. Yactb 5-54. Bbibop 1 MOHTax anekTpoobopyaoBaHus.
3asemnsaowme ycTponcTaea, 3alnTHbIe NPOBOAHUKMA U NMPOBOLHUKM
ypaBHMBaHUSA NOTEHLNANOB.

e |EC 61936-1. lNepBoe nsganue. 2002-10. YcTaHOBKM aneKkTpudeckme
HanpshkeHnem cBbile 1 kB nepemeHHoro Toka. Yacte 1. O6wune npasuna.

1.3 OCHOBHbIE KpUTEPUU NMPOEKTUPOBAHUA U AONYLLUEHUSA

B crnepyowmx nogpasgenax onnucaHbl KpUTepum NPOEKTUPOBaHUA N A0MYLEHNS,
ncnons3yemble KomnaHven Vestas Wind Systems A/S ans cooTBeTCTBUSA
TpeboBaHMAM yKa3aHHbIX CTaHOapTOB.

CTaHD,aprI npennararoT pa3findHble BapuaHThbl B Clly4dae HeobxoanMoCTH
Bbl60pa Ona onpeaeneHna nopaaka BblNONMHEHUA CTaHOapTa.

1.3.1 Bonpocbl MonHMe3awmThbl

Cuctema 3aseMneHnsi CMCTeMbl MOSTHME3aLLMTbl BETPOBON TYPOUHBbI
paspabaTtbiBaeTcsl Ha OCHOBE «YCTaHOBKU Tvna B» B COOTBETCTBUM C
TpeboBaHuamu IEC 61400-24 TypbuHbl BeTpoBble. HYacTb 24. MonHuesawmra, n.
9.4,

B cooTBEeTCTBUM C 3TMMM CTaHOapTamMu cuctemMa 3asemneHunst Vestas BKNoYaeT B
ceb4 3a3emMnarLWwmMn aNeKTpoa hpyHaamMmeHTa N He MeHee ABYX FOPU3OHTasbHbIX
3a3eMIIAIOLLNX 3NEKTPOAOB (COEANHUTENbHbBIX MPOBOAHUNKOB).

3TN CTaHOapThbl HE NpeabABnAT Tpe6OBaHI/IIZ K MUHUMalnbHOMY
COonpoTUBIEHNIO paCTeKaHNio aHoda B CUCTEME 3a3eMS1eHNA C TOYKU 3peHnA
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MOJTHNE3aLLNTbI. I'IpM YCNoBUU BbINOJTHEHNA YKAa3aHHbIX BblLLE TpeGOBaHVIVI,
COCTOAHME MNMO4BbI B pal7|0He YyCTaHOBKU BeTpOBOIZ Typ6I/1HbI nee beH[_'l,aMeHTa
MOXHO HE NpUHNMaTb BO BHUMaHUE. BaxHo y4nTbiBaTb TOJIbKO I'Ipl/lCTpOI7IKI/I
(bpr,ameHTa N TOPU3OHTallbHbl€ 3a3eMNAOLLNE 3NEeKTpOoabl.

Mepbl 3aWnTbl OT NOPAXEHNA NEpcoHana 3MeKTpU4eCcKMM TOKOM M3-3a
HanNpsKeHUs MPUKOCHOBEHMS UIW LLIAroBOro HanpsikeHust, BbIbupatoTcs B
cootBeTcTBUM C IEC 61400-24, n. B.3, 1 oxBaTblBalOT crieaytoLme acnekTbl.

e KOHCTpPYKUMS BEPTMKANBLHOIO MOMHNEOTBOAA BETPOBOM TypOUHbI A0OMmKHA
obecneumBaTb COKpaLleHVe HaNPsPKEHUS MPUKOCHOBEHUS [0 NPUEMIIEMOrO
YPOBHS A5l 3aLWTbl OT NOPaXKeHUs1 SNeKTpMYecknm TokoM. B kauecTBe
BEPTUKANbHOrO MOSIHUEOTBOAA CUCTEMbBI MOMTHUE3ALLMTbI UCNONb3YeTCs BCA
KOHCTPYKUMS GallHKN (ECTECTBEHHbIN BEPTMKaNbHbIA MOMTHNEOTBOA), KOTOpast
npeacTaBnseT cobo oaHy 60nbLUy0 MeTanIMYeckyo pamy.

e BbipaBHMBaHWE NOTEHUMANA KOHCTPYKLUNIA U OKpY>KatoLLEN 3eMNU C MOMOLLbHO
3aMKHYTOW CUCTEMbI 3a3eMIEeHUS COKpaLLaeT WaroBoe HanpsbkeHne 0o
AOMYCTUMOrO YPOBHS ANS 3aMTbl OT NOPAXeHUs ANeKTpUYeckum TokoM. B
AAHHOW KOHCTPYKLMM 3TO OCTUraeTcs NyTeM CoeanHeHns BCex
COeOUHEHHbIX Mexay cobon YacTen 3azemneHnst dyHaameHTa (Bcex
CTanbHbIX CTEPXXHEN (PyHOAMEHTA) C 3a3eMMSILNMN COEQUHEHUAMU MEXAY
oTAeNbHbIMY BETPOBbLIMU TypbUHamu.

1.3.2 Bonpocbl BLICOKOro HanpsiXkeHus

BbicOkOBONbTHasA cuctema 3asemnenns 4ns BeTpoBbIX TypbuH npeacrasnset
coboi cocTaBHYO cucTemy 3asemrieHns (obwas cucrtema 3a3emMrieHns) B
cooTBeTcTBMM € TpeboBaHmsimn IEC 61936-1. NepBoe nsgaHue 2002-10.
YCTaHOBKWM aNEKTPUYECKNE HanpskeHnem cablle 1 KB nepemeHHoro Toka. Yactb
1. O6wwue npasuna.

BbicokoBONbTHasA cuctTema 3a3eMrneHnss HOCUT Ha3BaHWEe COCTABHOW CUCTEMBI,
TaK Kak Bce BETPOBble TYpOUHbI M NOACTaHUMM COEAMHEHBI MeXay coboi
MEXCOEANHEHNSIMU N 3KPAHOM KOHLIEHTPUYECKOrO Kabens Unmn 3asemnsoLmm
npoBoaoM. OHU SBNSAOTCA YaCTbo BbICOKOBObTHBIX Kabenewn, KoTopble Takke
NOAKMYaTCA K BETPOBLIM TypOUHaM ¥ NOACTaHLMUN.

Bnarogapsi ucnonb3oBaHUio 4BOWHOIO NOACOeAUHEHUST BCEX BETPOBbIX TYPOUH 1
noacTaHUMM K 3HeproceT, cuctema 3a3eMsieHust He 3aBUCUT OT
3a3eMeHUsI/NOYBbI Kak KOHTYpPa KOPOTKOrO 3aMblkaHUS! B 3HEProceTy.

Mpy Takom JOMNYLLEHUN COCTOSIHUE MOYBbI BOKPYT BETPOBbIX TYPOUH 1
COMPOTMBIEHNE PaCTEKAHMIO aHOAa CUCTEMbI 3a3eMIIEHUSI HE UMEET 3HaYeHMs,
TaK Kak BCe TOKM KOPOTKOrO 3aMblKaHWsSi HENOCPEACTBEHHO NPOTEKAoT Mo
NPOBOAHMKAM U3BECTHbIX Pa3MepoB M AJIH.

2 laBHaA WKHa 3a3eMIeHus

"MaBHas WKWHa 3a3eMNeHns pacrnonoxeHa B ocHoBaHun 6awHu. Bee
3a3eMnsaLLne NPOBOAHNKM HanpaMyto coeiInHeHbl ¢ 3Ton WnHon. Kpome Toro,
cpasy nocne kabernbHbIX BBOAOB B BETPOBYIO TypbuHy Bcex kabenen unu
KabenbHbIX 3KpaHOB AN1A HUX NPeayCMOTPEHbl 3KBUNOTEHLUMarnbHble
coeavHeHus.
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OKBUMNOTEHUMArNbHbIE COEANHEHNS BCeX kKabenen npegHasHadYeHbl aAns
obecneyveHnst YeTKO onpeaeneHHON NIMHUM COeANHEHNS B 30HE MOJTHNE3ALLNTHI,
KOTOpas siBNsieTCA OCHOBOW BCEWN CUCTEMbI MOSTHUE3ALLNTLI BETPOBbLIX TYPOUH
Vestas, pa3pabaTbiBaeMon B COOTBETCTBUM co cTaHaapTamm IEC. CoeguHeHus
Takke nNpefHasHa4yeHbl Ans npegoTepalleHns 0bpa3oBaHNSA KOHTYPOB C
GonblwMMK ToKamn B BallHe, KOTOpble MOTYT Bbl3BaTb OMacHble HaBeeHHbIe
HaNpsPKeHNs B cMcteMax TypouH.

MaBHas WWHa 3a3eMIeHNs 3aKpensieHa 6onTaMm HeNocpeacTBEHHO K 3aAHEN
4acTu HecylLeit pambl pacnpenenuTesnibHoOro YyCTporcTBa, KOTopoe
CMOHTUPOBAHO HEMOCPEACTBEHHO Ha cekunn pyHaameHTa 6awHun. [naeHas
LUMHA 3a3eMIeHUsi MOACOeaVNHSIETCS HEMOCPEACTBEHHO K GallHe 1 BCeEM ApYTM
MeTanIM4yeckuM YacTsiM BETPSIHOW TypOUHbI ABYMS MeAHbIMU 3a3eMNSA0LLUMM
npoBoAamu cedeHnem 50 Mm?,

PasmelLeHre rnaBHOM LUNHBI 3a3eMIieHns nokasaHo Ha Puc. 2-1, cTp. 6.
dunsmyeckme pasmepbl IMaBHOM LWWNHbBI 3a3eMITEHMS NOKa3aHbl Ha Puc. 2-5,
ctp. 10.

MmetoTcs Tpu BapyaHTa pacnpefenurernibHOro yCTponcTea: ¢ AByMS, TPeMs U
YyeTblpbMA NaHensamMu. MoHTax rnaBHOM LWNHBLI 3a3eMNeHns Ans 3TUX Tpex
BapuaHTOB NnokasaH Ha Puc. 2-2 Ha cTp. 7, Puc. 2-3, cTp. 7 1 Puc. 2-4 Ha cTp. 8.

Puc. 2-1. PasmeuweHue enasHoU WUHbI 3a3eMrieHUs1 8 3a0Hell Yyacmu
pacrnpedenumernibHO20 ycmpolicmea
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Puc. 2-2. [naeHas wuHa 3a3eMrieHuUsi CMOHmMuposaHa 8 3adHel Yyacmu
Hecywel pambl; 0nsi pacripedenumeribHOU arnnapamypbl C YemblPbMs
naHesnsamu

Puc. 2-3. [naeHas wuHa 3a3emrieHusi CMOHmMuposaHa 8 3adHel Yacmu
Hecywel pambl; Onsi pacripederniumeribHoU arrnapamypb! ¢ mpemsi
naHesnsmu
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Puc. 2-4. [naeHas wuHa 3a3eMrieHuUsi CMOHmMuUposaHa 8 3adHel Yyacmu
Hecywel pambl; 051 pacrpedenumernibHoOU arnapamypb! ¢ 08yMs
naHesnsamu
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Puc. 2-5.  ®usudeckue pa3mepsbi 2/1a8HOU WUHbI 3a3€MIeHUS

KabenbHble 3KpaHbl Unn KOHLI,eHTpI/I‘-IeCKI/IVI 3a3eMnAaLLnin npoBoa BCeX
BbICOKOBOJIbTHbIX kKabenen, NoaBeaeHHbIX K OallHe, NoACOeANHAIOTCS K FMaBHOWM
3aszemnsatowen wuHe. OHM noakmoyaroTes HenocpeacTtBeHHO B TOYKe BBOAA, 3a
UCKINKYeHneM CcriydaeB, Korga pacnpenenunteribHoe yCTpOVICTBO pacnonoxexHo
Ha LLOKONIbHOM 3TaXe, B MeCTe BBOJa BbICOKOBOJbTHbIX kabenen.

BonokoHHo-onTn4Yeckme kabenn ¢ MetTannuyecknmmn kabenbHbIMK SKpaHaMun nUinn
apyrmMmm MetTaryin4eCKMMin arnemMeHTamMmmn Takke nogkno4arTcq
HenocpeacTtBeHHO K rMaBHOM LLUMHE 3a3eMIeHNs B TOYKE BBOAA.

Bce CTaHOapTHble MedHble CUrHalnbHbIE, YnpaBnaoLwine kabenu nnn kadenn
CBA3N OOJMKHbI BXOOUTL B Typ6|/|Hy yepes orpaHn4nTernb nepeHanpaxXeHus,
yCTaHOBJ'IeHHbIIZ B 9KBMMOTEHLMANbHOMN NaHenun HenocpeacTBeHHO Ha rnaBHOM
LLIMHE 3a3eMI1eHnA.

Bce HM3koBONbTHLIE Kabenu, nogsoaNMbIe K BETPOBOW TypOUHe (HE OCHOBHbIE
curoBble kabenu, a kabenv NMTaHUs MeTeoPOrIoNMYECKMX CTaHLMIA, HapYXHOTO
OCBELLEHUS, aHTEHH U T. [.), AOJKHbI BBOAUTLCS B TYPOUHY Yepes orpaHuunTenm
nepeHanpsikeHWit, yCTaHOBMNEHHbIE B 3KBUNOTEHLManbLHoOM naHenu. B
3KBUMOTEHLMANbHON NaHeNM HaXoAsaTCs OrpaHUYMTENN NepeHanpPsKeHni,
COOTBETCTBYHOLLME CUMNOBLIM KabensiM cucTembl BXOAALLMUM B TYPOUHY 1
BbIXOASLUMM U3 Hee. KonnyecTBo 3KBUMOTEHUMANbHbIX NaHenen 3aBucuT ot
KonuyecTBa kabenen, BXoASLUMX B TYpOUHY.

MoapobHoe onucaHne coeanHeHus kabenen n kabenbHbIX 3KPAHOB C rMaBHON
LLUMHOW 3a3emIieHns npueeaeHo B AokymeHTe Ne 961636: «OkBUNoTeHUnarnbHble
coefuHeHns kabenen cuctembl 3asemneHns Vestas».

yTBep)K,D,eHHbIe Aana npuMmeHeHud KomMnaHuen Vestas BONOKOHHO-ONTUYECKne
kabenn 6e3 meTannMyecknx aNemMeHToB pa3pelwiaeTcd 3aBoauUTb B Typ6I/1Hy bes
NOACOEANHEHUS K TMaBHOW LLUNHE 3a3eMITEHUS.

3 Cuctema 3a3eMneHusa AnA MonHue3awWwmTbl

3.1 Ccbinku Ha ctaHgaptbl IEC

KoHCcTpyKums cuctemMbl 3a3eMneHuns Vestas ocHoBaHa U COOTBETCTBYET
cnefylowmx MexayHapoaHbiM CTaHgapTaM 1 ykasaHuam no cuctemam
3a3eMneHuns onst MoNHUe3aLLnTbl:

o |EC 61400-24. TypbuHbl BeTpoBble. YacTb 24. MonHuesawmra.

KomnaHus Vestas npegnaraet NpoBepeHHyY0 CUCTEMY 3a3eMIieHuns,
npeaHasHavyeHHyo Ans yHgameHTa TpybyaTon ctanbHOM GalHM Ha aHKEPHOM
Kapkace.

MpoekTHas AoKyMeHTaUmMs BKMOYaeT B cebs crneaytoLme 4acTu:

— onucaHue 3a3eMneHns yHgaMeHTa Ha KaKaon nnowlagke yCTaHOBKM
TYpOuHbI;

— onucaHue 3a3eMieHns Mexay BeTpoBbiMU TypOuHamm n (Mnwm)
nogcTaHumen;
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— onucaHue 3KBUNOTeHLMarnbHbIX COEAUHEHWUI BCEX Kabenen, BXoASLLNX B
BETPOBYIO TYpOUHY; a Takke

- Tpe6OBaHI/IFI K KOMMEKTHOW cucteme 3asemrneHuns Vestas.

3.2 OnucaHue cucteMbl

Cuctema MonHMesalmnTbl, UHTErpupoBaHHasi B CUCTEMY 3a3eMreHus Vestas,
BKIHOYaeT B cebs cneaylolime Tpy oTAenbHbIe NOACUCTEMbI 3a3EMINEHMS:

— 3asemieHue PyHOaMEeHTa;

— 3aseMnsolme coeanHUTENbHbIE NPOBoAa (rOPU3OHTarnbHbIN
3a3eMNSAOLLNA 3MEKTPOA) AN OAHOWN TypOUHbI;

— CcoefuHeHHble Mexay coboi 3a3emnsoLne coeauHUTENbHbIE NPoBoAa
BETPO3NEKTPOCTAHLUN UIN SHEPTOCETW.

MpennonaraeTtcs, YTO ABa ropU3oHTarbHbIX 3a3eMIIAIOLWNX anekTpoaa byayT
NPOOXeHbl B pa3HblX HanpaBneHusx nog MMHUMarbHbIM yrinom 90 rpagycos.
PacctosHne mexay TypbrMHaMmn gOImKHO COCTaBnAaTb He meHee 80 MeTpoB.
Tonbko nepeble 80 METPOB 3a3EMSIAIOLLErO COEANHUTENBHOIO NpPoBoAaa,
NPOMOXEHHOro Mexay BeTpoBbIMKU TypbuHamn, AecTBUTENBHO obecnevvBaeT
3a3eMIieHne BbICOKOYACTOTHbBIX TOKOB MOJTHUN.

MINIMUM 80 metres < | MAIN EARTH
(88 yd) ! BONDING BAR

EARTH INTERCONNECTION ——_ FOUNDATION
WIRE \_EARTHING

HORIZONTAL EARTHING
= > MINIMUM 80 metres
(88 yd)

Puc. 3-1. [lpuHyunuansHas cxema cucmemel 3asemieHuss Vestas. (YHEPTEXX Ne
934675)
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[MMaBHas LIMHA Rre _

Puc. 3-2. Cxema 3ameuwieHusi cucmembl 3a3emsieHust Vestas

Rn1  T[opusoHTanbHoe 3asemneHue 1.
Rn2 T[opusoHTanbHoe 3asemreHue 2.
Rfe  3a3emnexve dyHOaMeHTa;

3.3 KoHCcTpyKuMs n ycTpoucTBo

Cuctema 3a3emMneHus Vestas paccumtaHa kak «YcTaHoBka Tuna B» Ha ocHoBe
3a3eMneHus pyHgameHTa, AONONIHEHHOMO Kak MUHUMYM OBYMS
rOpM30OHTarnbHbLIMU 3a3eMNAKLWMMKN 3NekTpogamMmun. [nnHa Kakaoro n3 KoTopbIx
He meHee 80 meTpoB. B cBA3M C aTUM, CTaHAAPThl HE pernaMmeHTUpyT
MWHUManbHOE COMNPOTUBIIEHNE PacTEKaAHUIO aHO4a TakoW CUCTEMbI 3a3eMITEHNS,
Tak Kak B HeM npegycMmaTpmBaeTcs MosnHuesawuTa. VIHorga, no psay UHbIX
NPUYKH, HaLMOHanbHbIMK TpeboBaHNAMKN NpegycMaTpUBaeTCa MUHUMAanbHOE
CONPOTMBIEHNE pacTekaHUIo aHoaa. OTOT BOMPOC ONMUCaH HUXe.

MpoBOAHMKM CUCTEMBI NPEACTABNASOT COOOM OrofieHHbIE MHOMOXWIbHbIE
MeaHble npoBoaa ceveHvem 50 mm? (AWG 1/0) 1 cTepxkHM apMaTypbl 6ETOHHOIO
dyHaameHTa. Bce coegmHeHnsa B cucteme npogyonuposaHbi.

Bce yactu cuctembl 3a3eMneHnsl UMEOT PaBHbIN ranibBaHUYECKMIA NOTeHUmarn.
OT0 npegoTBpaLlaeT ANEeKTPOXMMUYECKYIO KOPPO3UIO B CUCTEME 3a3eMIeHus
npw yCNoBun, 4TO B CUCTEME UCMONb3YIOTCS TOSNLKO 3NIEMEHThI, YKa3aHHble
KomnaHuen Vestas B onncaHuax pador.

CHapyxu cbyHoameHTa TypOuHbl K CUCTEME MOXKHO NOACOEANHNTD
OOMONHUTENbHbIE 3a3eMMAILME IMEKTPOAbI, HO ANs NpeaoTBpaLleHns
KOppO3uun, 3TN AONOMHUTENbHbLIE 3a3eMMAOLLNE 3NEKTPOAbI UM NPOBOAHMKM
OOITKHbI ObITb U3 Meau 1 (UNN) U3 Hep>KaBetoLLLEN CTanMW.

MHoroxunbeHble MmegHble nposoda cedeHnem 50 mm2 (AWG 1/0) B 6E€TOHHOM
dyHOAaMeHTe CO CTanbHOM apMaTypon COEAUHEHbBI C MOMOLLLIO KNeMMm Ais
obecneyeHns HageXHOro coegmMHeHNs MeaHbIX 3a3eMIISOLWMX MPOBOLAOB U
nepecekarLmnxcsa ctanbHbIX 6anok apmaTtypbl Yepe3 5 MeTpoB no AfiMHe
3asemnsioLLero nposoga. MegHble 3a3emnsioLLme NPOBOAA Takke
NoaCOEANHAIOTCS KO BCEM NEpPECceKaroLUMCH CTanbHbIMU CTEPXHSAM apMaTypbl C
NMOMOLLbIO CTarnbHbIX MPOBOJSIOYHbLIX CTSKEK.

B crnepyowmx AoKyMeHTax NpuBeAeHO onncaHne 3a3emrieHns yHaameHTa
Kaxxgow BeTpoBON TYPOUHbI:
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0019-2575  Cwuctema 3asemneHus Vestas — OnucaHume paboT no yCTponcTey
3a3emneHnsa oyHaamMeHTa Ha aHKePHOM KapKace.

0019-2576 KoHTpornb kavyecTBa 3a3eMneHus pyHaamMmeHTa Ha aHKepHOM
Kapkace.

B cnepyroLmx AoKyMeHTaxX NPUBEAEHO ONMCaHMe 3a3eEMIEeHNs MexXay
BETPOBbIMU TypOMHaMK:

961635 Cuctema 3asemnieHuns Vestas — 3asemneHne mexagy BeTpoBbIMU
TypbuHamm: onmcaHune paboT No yCTPONCTBY 3a3eMIEHUSA MEXAY
BETPOBbIMY TypOUHaMM.

960451 KoHTponb KayecTBa 3a3eMneHns Mexay BeTpoBbiMU TypOrHamu.

MoapobHoe onucaHne aKBUNOTEHLUMANbHBIX COEANHEHN Kabenen, BXogALWMNX B
BETPOBYIO TypOuHY, NnpmuBeaeHo B okymeHTe Ne 961636 «3kBMNoTeHUManbHble
coeavHeHus kabenen cuctembl 3azemneHus Vestas».

Yka3aHHble onvcaHus Takke coaepXkaT MUHUManbHble TpeboBaHMs K OCMOTPY BO
BPEMSI U Nocrie YCTaHOBKW.

Bce 3aszemnstolime coeqMHeHns 1 BepTuKanbHble MONTHMEOTBOAbI
NoaCoOeANHSAIOTCA K FMaBHOW LUMHE 3a3eMreHNs B OCHOBaHuKM balHun. Bee
Bxoadwume kabenu (kabenbHble 3KpaHbl) Takke COeANHEHbI C FMaBHOM LLUMHON
3a3eMIeHus.

Bce meTannuyeckne yactun, Haxoasawmecs BHYTpU BETPOBOWN TypOuHbI 1 B
HenocpeacTBEHHOW BNM30CTM OT Hee, COEANHAITCS Mexay cobomn n
NoACOEaNHSAIOTCS K cucTeme 3asemneHns pyHgameHTa. B pesynbTate
noTeHumManbl BCEX YacTen n okpyxatowen TypbuHy noysbl 6yayT paBHbl Npu
npoTeKaHnn TOKOB B cucteme 3asemnenus. [Mpn paBeHCTBE NOTEHLMANoB
(HanpskeHuMIn) BCex MeTanIn4yecknx YacTen 1 oKpyxaroLLern NoYBbl He BO3HMKaeT
HeJoNyCTUMbIX NOTeHumana (HanpsXXeHns) NPUKOCHOBEHWS UMK LLAroBoro
noteHumana.

4 Cucrtema 3a3eMrieHUss HU3KOrO HanpsiXeHus

4.1 Ccbinku Ha ctaHpapTbl IEC

KoHCTpykumsa cuctemMbl 3a3emnerunst Vestas oCHOBaHa U COOTBETCTBYET
crneayoLwmuMm MexayHapoaHbIM CTaHgapTaM U ykasaHusimM Mo cuctemam
3a3eMneHnst AN MOMHUe3alUmnTbl:

e |EC 60364-5-54. BTtopoe n3gaHue 2002-06. SneKkTpruyeckme yCTaHOBKM
3gaHun. Yactb 5-54. Beibop 1 MOHTax anekTpoobopyaoBaHus.
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3aszemnswoume YCTpOIZCTBa, 3allnTHbIE NPOBOOHUKN N MPOBOAHUKA
YpaBHUBaHUA NOTEHUMArOB.

4.2 OnucaHue cucteMbl

Cuctema 3a3eMneHnsi CUCTEMbl HU3KOro HanpskeHust Vestas BeTpoBon TypOUHbI
aHanornyHa onucaHHom B pasgene 3.2 OnucaHme cuctemsl Ha cTp. 11.

4.3 KoHCTpyKLMsA U yCTPOUCTBO

KOHCTPYKUMA M YCTPOMUCTBO CUCTEMBI 3a3eMrieHnst Vestas HU3KOBONbTHON
CUCTEMbl B MECTE MOHTaXa BeTPOBOWN TypPOUHbI aHANOMMYHbl ONUCaHHbIM B
pasgene 3.3 KOHCTpyKuna 1 yCTpOMUCTBO Ha CTp. 12.

4.4 OTBeTCTBEHHOCTb

KomnaHus Vestas He 06s13aHa NpoBEPSITL U YTBEPXKAATb KOHCTPYKLMM CUCTEM
3a3eMJIeHUs], He COOTBETCTBYHOLME TPEOOBaAHUAM AN CUCTEM 3a3eMIEHNS
Vestas. Takum obpa3om, KomnaHus Vestas He HECET HMKaKOW OTBETCTBEHHOCTU
3a KOHCTPYKLWN CUCTEM 3a3eMI1EHNS, HE COOTBETCTBYIOLLNX TpeboBaHUAM AN
cucTeMm 3aszemrieHns Vestas.

5 Cuctema 3aszeMrnieHUsi BbICOKOroO HanpsXeHus

51 Ccbinku Ha ctaHgaptbl IEC

KoHcTpykums cuctembl 3a3emneHust Vestas ocHoBaHa M COOTBETCTBYET
creaylowmum MexxayHapoaHbIM CTaH4apTam U ykasaHusiM Mo cuctemam
3a3eMneHust 4s MONHUe3aLUUTbI:

e |EC 61936-1. lNepBoe nzganue. 2002-10. YcTaHOBKM aneKkTpudeckme
HanpsXeHnem cBbile 1 kB nepemeHHoro Toka. Yacte 1. O6wwune npasuna.

52 OnucaHue cucTeMbl

Cuctema 3asemneHuns Vestas BbICOKOBOSbTHbIX CUCTEM BCEX BETPOBbLIX TypOUH
aHanornyHa onucaHHou B pasgene 3.2 OnncaHue cuctembl Ha cTp. 11. Bece
BETPOBbIE€ TYPOMHbI M NOACTAHUUA TakKe COEQUHSAIOTCS 3a3eMIISIOLLMM
coeuHNTENbHbLIM NPOBOAOM, Kak nokasaHo Ha Puc. 5-1 Ha cTp. 15 n Puc. 5-2 Ha
CTp. 16.

OTOT 3a3eMNALLMIA COeQUHUTENbHbIV NPOBOA ABMNSETCH KakK YaCTbl CUCTEMbI
3a3eMIeHns, Tak 1 YacTblo CUCTEMbI MOJTHME3ALLMTbI BbICOKOBOMbTHBIX Kabenewn.
OTn Kabenu NpoxoaaT Mexay BCeEMW BETPOBLIMU TypOMHaMK, a Takke mexay
BETPOBbIMW TypOMHAMM 1 NOACTaHLUAMW.
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HIGH VOLTAGE CABLE §
| owre |
EARTH INTERCONNECTION i =
WIRE rEETR
WTG WTG
FE — | | — FE
wie | | | wre
b — 1 | : — FE
MINIMUM 80 metres < | > MINIMUM 80 metres |
(88 yd) [ @8y

89

HIGH VOLTAGE CABLE

WTG

i

®

= FE
': FOUNDATION
EARTH (FE

WTG

= FE

MAIN EARTH
BONDING BAR

FE

MINIMUM 80 metres
(88 yd)

Puc. 5-1. Cxema cucmemsbl 3a3eMrieHUs cemu (mpaHcghopmamop u

pacrnipedeniumeribHoe ycmpolcmeo 8 Kaxxdol eempogol mypbuHe).

(HYEPTEXX Ne 934668)
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SUBSTATION
HIGH VOLTAGE CABLE ___HIGH VOLTAGE CABLE
SH wie | SH WTG
| __ﬁ [
EARTH INTERCONNECTION i i 1 | %
WIRE i e g G ' &
\ ——= FE — FE
\ = | —
’ \\
\ FOUNDATION
\ EARTH (FE
WTG SH \ SH WTG H WTG
b Bl
[ 1% \
e e
L é [t ] T e ®
FE — ! ——= FE —x FE
TRANSFORMER AND/OR
SWITCHGEAR HOUSE (SH)
\ MAIN EARTH
WTG SH| sH WTG SH  WIG  \ BONDINGBAR
Eijfeiimms Il s iR
9 tL | . LI F—= L &
FE — B —— FE W —— FE
MINIMUM 80 metres > MINIMUM 80 metres MINIMUM 80 metres
(88 yd) (88 yd) (88yd)
o
Puc. 5-2. Cxema cucmembi 3a3emreHusi cemu (mpaHcgopmamop u
pacripedeniumenibHoe ycmpoulcmeo 8He 8emposol mypOuHbI).
(HEPTEXX Ne 934671)
53 KoHCcTpyKuMs n ycTpoucTBo

KOHCTpYKUMSA N YCTPOMNCTBO CUCTEMBI 3a3eMineHna Vestas BbICOKOBOSTbTHOM
CUCTEMbl B MECTE MOHTaXa BETPOBOWN TypPOUHbI aHANOMMYHbl ONUCaHHBbIM B
pasgene 3.3 KOHCTpYKLMSA U YCTPONCTBOHA CTp. 12. Kpome Toro, B cucteme
NCnomnb3yeTCH OroNeHHbI MHOTOXUITbHBIN COeAMHUTENBHBLIN NPOBOA
ceyeHnem 50 mm? (AWG 1/0) ana coeanHeHns mexay coboi BETPOBbIX TypOUH
1, NO BO3MOXHOCTW, MOACTaHLUMNA.

Mo pesynbTatam pacyeTa TOKa 3aMblKaHUS Ha 3eMITo0 MOTryT noTpeboBaTbes
AOMNONHUTENbHbIE MEPbI MO YMEHbLLEHMWIO LLIAroBOro Hanps»KeHUs 1 HanpsXXeHus
NPUKOCHOBEHMSA BOKPYr BaluHn u (unu) B
pacnpeaenutenbHoOn/TpaHcopMaToOpHOM noacTaHunn. [lononHuTenNbHbIE
3a3eMnsoLLme aneKTpoabl MOryT NOACOEANHATLCS K CUCTEME 3a3eMeHNs
Vestas cHapyxu dyHAaMeHTa Ans YMeHbLUEHWS Hanps>KeHUs MPUKOCHOBEHUS U
LIaroBoro HanpsixeHus. Bo nsbexaHvne obpasoBaHunst KOPPO3nmM JOMNyCcKaeTcs
NCNonb30BaTb AOMOMNHUTENbHbIE 3a3EMNSAIOLLME 3NEKTPOAbl TONbKO U3 Mean

1 (MNn) HepXXaBetoLLen cTanu.
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6 3asemMneHne Npu MOHTaxe TYpOUHbI

Cpasy e nocrne NoAcoeavHeH s 3a3eMnAoLLMX NPOBOAOB (hyHAaMeEHTa K
rMaBHOM 3a3eMNSAIOLLEN WNHe, 3a3eMreHne pyHaaMeHTa MoXeT
1CNONb30BaTLCA B KAYECTBE BPEMEHHOIO 3a3eMIEHUst BO BPeMsi MOHTaxa
TypGUHbI. 3a3eMreHne OCyLLECTBNAETCA NyTeM NOACOEANHEHMS K IMaBHOW LUNHE
3a3eMreHus.

OTa npoueanypa npumeHsieTcs npy paboTe ¢ NobbiMU YacTsiM1 BETPOBON
TypOMHbI: NonacTsiMn, pOTOPOM, FOHAOOW, BallHen 1 Ap., 4Na NpeaoTBpaLLeHns
BO34ENCTBUA CTAaTUYECKOro pa3psaaa npu MOHTaXe pasryHbiX YacTen BEeTPOBOM
TYPOUHbI.

3aseMneHne byHaaMeHTa MOXET TakKe UCNoNb30BaTbCs Kak BpEMEHHOe
3a3eMeHne NePeHOCHON reHepaToOPHON YCTAHOBKM.
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