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CrnpaBka rJ1aBHOT0 HH:KeHepa MPoeKTa

B HacTosIIIeM IPOEKTE BCE TEXHUYECKHUE PEILEHUS 10 COOPYKEHUSAM, KOHCTPYK-
1AM, 00OPYJIOBaHHUIO U TEXHOJIOIMUECKON YacTU MPUHATHI U Pa3pabOTaHbI B MOJIHOM
COOTBETCTBUM C MPOEKTOM IUIAHUPOBKH TEPPUTOPUHU, MPOEKTOM MEXKEBAHUS TEPPUTO-
puM, 3aJaHMEM Ha NPOEKTHPOBAHUE, TEXHUYECKHMMM DPETJIAMEHTAaMH, B TOM YHCIE
YCTaHABIMBAIOIIMMHU TpeOOBaHUs MO 00eCreYeHnI0 Oe30MacHOM IKCIUTyaTalluu 37a-
HUW, CTPOCHMI, COOPYKEHUU M 0€30IacHOr0 MCIOJIb30BAHUS MPUJIETAIONINX K HHUM
TEPPUTOPHIl, C COOJIIOJICHUEM TEXHUYECKUX YCIOBUH M C JEHCTBYIOIIMMM Ha ATy
BBIITyCKa MPOEKTa HOPMAMH W MpaBHIIaMH, BKJItOYas NpaBuia MOKapHOH Oe30IMacHO-
CTH.

[Ipu coOmroneHnH TpaBUJl TEXHUYECKOW 3KCIUTyaTallud, a TakkKe TpeOoBaHUU
TEXHUKU O€30MacHOCTH U MOKapHOW O€30MacHOCTH, SKCIUTyaTallds COOPYKEHUU MO

JTAHHOMY TIPOEKTY Oe30IacHa.

['11aBHBIN MHAKEHEP TPOEKTa g/ A.B.T'yces
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1 O0mas yacrto

1.1 OcHoBanus AJis1 pa3padoTKHU NPOEKTHOM JOKYMEHTALIUN

[IpoekTHas gokymenrtauus «Mannanckas BOC. BerpoBas ayieKTpuyeckasl CTaH-
U, BHYTPUIUIONIAJ0YHbIE aBTOMOOUJIbHBIE JOPOTH» BBINOJHEHA HA OCHOBAaHUU CJie-
IOYIOIIHUX JOKYMEHTOB:

- JloroBop mojpsaa Ha BBHIMNOJHEHHE MPOEKTHO-U3BICKATENbCKUX padoT oT
07.10.2019r.

- TexHuyeckoe 3ajaHuE€ Ha BBINOJHEHUE MPOEKTHO-U3BICKATEIBCKUX PaldOT IO
Oo6bexram Xonmckas BOC, Yepnosipckas BOC, Mannanckas BOC, Ha teppuropuu
YepHOSpCKOro MyHUITUTIATBHOTO paiioHa ACTpaxaHCKOU 00J1acTH.

- 3ajaHue Ha TPOCKTUPOBAHUE Ha pa3paboTky mpoekta «Mannanckas BOC.
BetpoBas snexTpuueckasi CTaHIMs, BHYTPUILIONIAIOYHbBIE aBTOMOOMIIbHBIE JOPOTH».

- Texuuueckue ycnoBusi HA TEXHOJIOTMYECKOE TPUCOECTUHEHUE K AIEKTPUUECKUM
cersim [TAO «®CK EDC» ot 27.09.2019r.

1.2 KpaTtkoe conep:kanue u o0uue cseaennst 0 Mansmanckoit BOC

3ajaHueM Ha NPOEKTHUPOBAHUE MPEAYCMATPUBAETCS CTPOUTENILCTBO BETPOBOM
ANEKTPUYECKOM CTaHIIMM C BHYTPHUIUIONIAAOYHBIMU aBTOMOOWIBHBIMU JOPOTAMHU:
Mannanckas BOCy» ycTtaHoBiIeHHON MOIIHOCTBIO 75,6 MBT, pacnionaraercst Ha TeppH-
Topun YepHOSPCKOTO MyHUIIMNIATBHOTO paiioHa ACTpaxaHCKOM 00J1acTH B COCTaBE:

- 18 BeTposHepreTnueckux ycranoBku (BOY) momHocThiO 4,2 MBT Kaxkas;

- MmoAayJib ynpasienus BOC;

; - ka0enbHbIe TuHNN 35 kKB u 0,4 xB;
5
b
E - nu3enbHas anekTpoctanius (129C) 0,4 xB.
AJIMUHUCTPATUBHO y4acTOK npoektupyemoin BOC pacnosnoxkeH Ha TEPPUTOPHUU

YepHOSPCKOro MyHUITUTIATLHOTO palioHa ACTpaxaHCKOM 00JIacTH.
g
&)
>
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S
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Pemenns mo KJI 35 kB npusenensr B Tome BOC00086.286.5.1-TKP.2 «Kabenb-

HBIC CCTH».
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L 7]

2 Cxema AICEKTPUIECCKHUX COeMHEHUHM M OCHOBHBbIE KOMIIOHOBOYHBbIE

pelieHus

CxeMa snekTprudecKas IpUHINIHAIbHAS pa3paboTaHa Ha ocHOBaHUM « TexHuue-
CKHUX YCJIOBHM Ha TEXHOJOTHYECKOE MPUCOCAMHEHHE K dJeKTpudyeckuM cetsim [TAO
«®CK EDC» u otuera «IJtam 2. PazpaboTka cXxeMbl BbIa4l MOIIHOCTH MaHiaHcKas
B3C ¢ yrouHeHneM TpeOyeMbIX KalluTalbHbIX BIOKEHUID).

B mpoekte CTpoUTENbCTBA BETPOBOM JIIEKTPUUYECKOW CTaHUUM «MaHaHCcKas
B3C»: BOY NeNe 1-18 ((kox I'TII renepammmu GVIE1005 (37,8 MBT), GVIE1006
(37,8 MBT), yctanoBiaeHHONH MOITHOCTBIO 75,6 MBT (ycranoBka 18 BOY Ttuna V126-
4,2 MW dupwmsl «Vestas» ([lanus) ¢ BBIXOJHON MOUTHOCTHIO 4,2 MBT, mocraBisieMbIx
KOMIUIEKTHO ¢ TeéHepaTtopamMu ¢ MoIHoCcThio 4,45 MBT (¢ cos¢ =0,88), nmpeobpazoBare-
JSIMA  9acTOThI, CUJIOBBIMH TpaHchopmaTopamu 35/0,72 kB, oGopymoBaHuem co0-
CTBEHHBIX HYkJ BOVY M KOMIUIEKTHBIM paclpeaeauTeIbHbIM YCTPOHCTBOM C 3JIETa30-
Boil m3ossiueit (KPYD) 35 kB), B coorBerctBum ¢ TY Ha TII, Beiaensitorcs S5 3Tanos
TE€XHOJIOTUYECKOTO PUCOCTUHEHUS:

I oran (m.m. 1.3, 1.4 TY wua TII ¢ yuerom TpeboBanuit n.m. 2.1, 2.2, 2.4, 2.6, 2.7
TV na TII; n.m. 1.1, 1.2 TY na TII He npoeKTUPYIOTCS MO JAHHOMY TUTYITY):

— CTPOUTENILCTBO (yHIaMEHTOB MOy s ynpasienus BOC, Bkimtouas PIT 35 kB,

u ausenbHo snektpoctanimu ([I9C) 0,4 kB, MOHTaX KOMILIEKTHOTO 000pY10-
Baausa MY, PII 35 kB u JI9C noHOM 3aBOJCKOM TOTOBHOCTH PacIiojaracMoro B 0J104-
HBIX MOJTYJISIX;

— crpoutenscTBo KJI 35 kB IIC 3y6oBka - PI1-35 kB Mannanckoit BOC;

IT sran (m.m. 1.5 TY nwa TII ¢ yuerom tpeboBanwmii m.m. 2.1, 2.3, 2.5-2.7, 3.2 TY
Ha TII):

—CTPOUTENHCTBO JeBATH PyHIameHToB moa BOY (NeNe 1-4, 9-12, 17), ctpou-
tenbcTBO KJI 35 kB, cTpouTenbcTBO ceTell CBSI3M U MOHTaX TEXHOJOTHUYECKOro 000py-

noBaHusg BOVY OameHHOro Thiia KOMIUIEKTHOH MOCTaBKM €IMHHMYHOM MOIITHOCTBIO 4,2

MBT, xox I'TII renepauuun GVIE1005 (37,8 MBT);

/lucm
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L8]

—IPOBEICHUE IYCKO-HAJAJOUYHbIX pa0OT M KOMIUIEKCHBIX HCIIBITAaHUI BETPO-
DHEPreTUYECKUX YCTAHOBOK C BBIJAYEHM MOIIHOCTH B JJIEKTPHUYECKYIO CeTh 10 37,8
MBT;

III sTan (c yuerom tpeboBanwmii m.m. 3.1.1, 3.1.2, 3.3 TY na TII):

—KOMIUIEKCHOE onpoOoBanue u BBOA B paboty BOY NeNe NoNo 1-4, 9-12, 17 ¢
BbIJJaYeii MOIIHOCTH B 3JIEKTPUYECKYIO0 ceTh j0 37,8 MBT (6e3 Mepomnpustuii o oc-
HOBHOMY (TIEPBUYHOMY ) JIEKTPOTEXHUUECKOMY 000PYI0BAHUIO);

IV sran (n.m. 1.7 TY na TII ¢ yuetom TpeboBaunmii n.u. 2.1, 2.3, 2.5-2.7, 3.2 TY
Ha TIL; m.m. 1.6, 2.1.1-2.1.6 TY na TII He mpoekTupyeTCs MO0 TaHHOMY TUTYIY):

—CTPOUTETLCTBO AeBATH (PpyHIameHnToB mog BOY (NeNe 5-8, 13-16, 18), ctpou-
teabcTBO KJI 35 kB, cTpouTenscTBO ceTelt CBA3M M MOHTaXK TEXHOJOTHYECKOI0 000py-
noBanusi BOY OameHHOro Tuma KOMIUIEKTHOM IMOCTaBKM €IWHUYHOM MOIIHOCTBHIO
4,2MBT, kon I'TII reneparuu GVIE1006 (37,8 MBT);

—IPOBE/ICHUE ITyCKO-HAJIAJOUYHbIX Pa0OT M KOMIUIEKCHBIX HCIIBITAHUN BETPO-
DHEPreTUYECKUX YCTAaHOBOK C BbIJIaY€l MOIIHOCTH B DJIEKTPUYECKYIO CETh 10 75,6 MBT
¢ yuetoM peanuzaunu dtanos 11, I11;

V aram (¢ yuetom tpedoBanuii .. 3.1.1, 3.1.2, 3.3 TV na TII):

—KOMITJIEKCHOE onpoOoBaHue U BBOA B padoty BOY NeNe 5-8, 13-16, 18 ¢ Brina-
Yyeil MOIIHOCTH B 3JIEKTPUYECKYIO Ce€Th 110 75,6 MBT ¢ yuetom peanuzaiuu 3Tanos I,
[T (6e3 meporpusiTuii 0 OCHOBHOMY (TIEPBUYHOMY) DIIEKTPOTEXHUUECKOMY 000PYI0-
BaHUIO).

CymmapHas makcumanibHas MomiHocTs Mannanckas BOC cocrasmsier 75600
KBT.

B kommnekt nocraBku BOY tuna V126-4,2 MW npousBoactBa Vestas ¢ BbI-
XOHOW MOIIHOCThIO 4,2 MBT BXOAWT ClEAyIOIIEe OCHOBHOE JJIEKTPOTEXHUYECKOE
o0opyoBaHue:

- ACHHXPOHHBIN reHepaTop MoIHOCThIO 4,45 MBT (¢ cos¢ = 0,88);

- BBIIIPSAMUTEIb MOIIHOCTEIO 5,1 MBA;

- UHBEPTOP MOIIHOCTEIO 5,1 MBA;

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

/lucm
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- KOMIUIEKTHOE pPaCHpPEICIUTEILHON YCTPOMCTBO C DJIETA30BOM HM30JISIIUEN
(KPYD) 35 kB;

- 000pymoBaHME COOCTBEHHBIX HYX1 BOVY.

B monyne ynpasnenusa BOC ycranaBnuBaroTcs stueiiku 35 kB 1u1s oAKITIOUeHUS
BOYV. Ilogkmouenne BOY k Moaymto ynpaBieHHs NPEAyCMAaTPUBAETCS IO Maru-
CTpaJIbHOM CXeM€ Ha OCHOBAHMHM SKOHOMHUYECKOM I1e1ecO00pa3HOCTH BBHJlY 3HAYU-
TEJIbHBIX PACCTOSHUHN Mexay BOY.

Bblgaua MOIIHOCTH BETPOBasl 3JEKTpUUYECKOM ctaHuuu «Manmanckas BOCy» B
CeTh OYyJIeT OCYIIECTBIATHCA 10 01HOM KabenbHOM uann 35 kB uepes T1C 220 kB (T1IC
220 kB He mpoektupyeTcs 1o JaHHOMY TUTYyy). s npucoenuHenus «MaHiiaHcKas
B3C» na IIC 220 kB B PY-35 kB Beizensercs oHa IUHEHHAs S4Y€iKa MOIIHOCTHIO
75600 xBT.

Cxema anekTpuueckas npuHuunuanbHas «Mannmanckas BOCy» npencraBieHa Ha
yeptesxxe BOC00086.286.5.1-MJ103.1.01.

Ha HeOonbIIOM yJaneHUuW OT MOACTAHIIMM COOPYKAETCS MOAYIb YIpPaBICHUS
B3C, B kortopoM ycrtaHnaBnuaercs obopyaoBanue cucteM PAC, ACYTII, AUUC
KVY3, COTU ACCO, cBs3u 1 Ap., a TaK¥Ke IUT COOCTBEHHBIX HYXK]l MOJYJI yIpaBlie-
nus, TCH u PII-35 kB.

Monyne ynpasiaenus BOC npeacrapisieT co00ii KOMIICKTHO-OJIOYHBIM MOYJIb,
pa3nenéHHbpli Ha TPAHCIOPTHUPOBOYHBIC OJOKU-KOHTEHHEPHI C TIOJTOTOBICHHBIMHU
MEKOJIOUHBIMHU Y BHEITHUMHU CBSI3SIMH.

MY BOC nocraBisieTcs MOJIHOCTBIO YKOMIIJIEKTOBAHHBIM HH)KEHEPHBIMU CHCTE-
mami B coctaBe OIIC, CKVY ]I, COBH, OBuK u cuctemamMu cCOOCTBEHHBIX HYX]I.

[lnan pacnonoxenusi odopynoBanuss B8 MY BOC mnpeacrtaBieH Ha deprexe

B5C00086.286.5.1-1J103.1.05.
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3 CoOcTBeHHbBIE HYKIBI

3.1 O6mme pemrennsi mo cucreme CH

[Tutanue moTpebuteneii cOOCTBEHHBIX HYX Kaxkaor BOY ocymecTBiseTcs ot
OTIIETTLHOTO TpaHc(opMaTopa, pPACIOIOKEHHOro B ToHjose. Tpancdopmarop coO-
ctBeHHbIX HyxJ (TCH) BOYVY Bbeinonnen Ha Hanpsbkenue 0,72/0,4 kB 1 noakioyeH oT-
MalKoOW MEXTy TEHEPATOPHBIMH BBIKITIOUATEISIMU 1 TMOBBIMIAIONIAM TpaHC(hopMaTopom
35/0,72 xB.

B cocraBe BOY Ttakxke mpemyCMOTpPEHBbI paclpeieuTeNbHbIe YCTPOUCTBa CO0-
ctBeHHbix Hyx1 (PYCH BD3Y), mocraBiasembie komiuiekTHO ¢ BDY 3aBogom-
U3TOTOBUTEIIEM.

Taxke ¢ manaeix PYCH BJOYVY mnpeanonaraercst 371eKTpOCHA0X)EHUE JOTOJHHU-
TEIHHOTO BCIIOMOTATEILHOTO 000PYI0BaHUS, HE BXOJISIIETO B KOMILJIEKTHYIO ITOCTABKY
BOYV. Cxema opranuzanuu 3HeprocHa0XeHus JOMOJHUTENBHOr0 00opynoBanus BOY
npuBeneHa Ha yeptesxke BDC00086.286.5.1-1MJ103.1.03.

BcnomorarensHoe o0opyzoBaHue, MpeArnojiaraeMoe Il YCTaHOBKH BHYTPU
6amnau BOYVY:

- brok ornyruBarens ntun o tTuny BroadBand PRO;

- llIxad cucrem cBs3u;

- [llxad oxpaHHOM CUTHAIM3ALUY;

- O6opynoBanue AUNC KYD u COTUACCO.

CymMapHasi Harpy3ka JOIMOJIHUTEIbHOTO O0OpYAOBaHMs, YCTAHABIMBAEMOIO B
B3Y, cocraBur - 1,6 kBT Ha Hanpsixenun 220 B.

[lepeuennr oOopymoBaHMs, MOMOJHUTEIHLHO ycTaHaBiuBaemoro B BJOY, Oyner
YTOYHEH MOCJE COTJIaCOBaHuUs C mpou3BoauTesieM BOY BO3MOXKHOCTH yCTaHOBKH 000-
pPyAOBaHUA.

OcHoBHoe muTanue mnotrpeduteneit 0,4 kB MY BOC npenycmarpuBaeTcsi OT

TCH 35/0,4 kB, ycranaBnuBaemoro B MY BOC. TCH 35/0,4 kB nony4aet nutanue c
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

L1
sueiiku PY-35 kB CHI MY Mannanckas BDOC no kabemo AIIBBHr(A)-LS-35

3(1x150/25).

B cBsi3u ¢ Hammunem B MY BOC notpebuteneii 1 kareropuu, mpeaycMaTpruBaeT-
Csl pe3epBHBIM MCTOUYHUK MUTAHUS — Au3enbHas snekrpoctanius (J3C), pacnonoxeH-
Hasi B OJIOK-KOHTEHHEpE Ha JABYXOCHOM IMpHUIICTIE, YCTAHOBJIICHHAS PSJOM C MOIYJIEM
ynpasieHus BOC.

3anyck J9C u nepeson nuranuss CH Ha [I2C ocymiecTBisieTcs B aBTOMaTu4e-
CKOM pEeKHUMeE MPHU MPOMaJaHuy MUTaHus o0 OCHOBHOMY BBOy (0T TCH).

[TonHast Harpy3ka cOOCTBEHHBIX HYX A Moyl yrpasieHuss BOC B 3umuwmii me-
pHOJT COCTABJISIET:

S,=79,115 xBA, 1,,=114,19 A.

Pacuer wmomuoctu TCH mnpencraBien nHa ueprexke BOC00086.286.5.1-
MNJ103.1.04 ganHoro TOMA.

MomnocTs JI9C BeIOMpaeTCsi ¢ BO3MOXKHOCTHIO BKIIIOUEHUS HA TIOJIHYIO HArpy3-
ky CH.

[Tpennaraercs k ycranoke JI9C montaocThio 100 kBA.

TpeboBanus k J[9C:

- HomuHaNbHasg MoHOCcTE 100 kBA;

- Hanipsprenue ~400/230 B;

- UCTIOJTHEHUE B yTeIJIeHHOM Oiok-koHTeliHepe tuna "CEBEP"

- 2-1 crenenp aBromarusanmu B coorserctsuu ¢ [[OCT 33105-2014.

- Oak 3amaca toruBa JI9C paccuntan Ha 24 yaca OGecrnpepbIBHOW pabOTHI MPHU
ABTOHOMHOMW paboTe HA pacueTHOM Harpy3ke 0e3 103arpaBKu.

B ciyyae BOZBHMKHOBEHMSI aBapUMHOIO PEKMMA BO BHEIIHEN CETH U UCYE3HOBE-
HUS BHEIIHETO NHUTAHMS, DJIEKTPOCHAOKCHHE BBIMOIHSACTCS TPH TIOMOIIN JIHU3Eib-
renepatopHoit yctanoBku 0,4 kB ([DC) mommuocteio 100 kBA, ycranaBinBaeMou
OKOJIO MOAYJs yrpaBiieHusl. B ciydae ncuesHoBenus snekrponutanus ot TCH, To mo-

Tp€6I/ITCJII/I MNEPCKIIIOYAOTCA Ha IIMTAHUEC OT ]_—[SC B aBTOMAaTHYCCKOM PCIKHUME.
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

L2]

Harpy3ku 3eKTpOonpueMHUKOB MOTYT ObITh YTOUHEHbI B cTaauu P/, mpu s3Tom
CyMMapHas pacueTHasi Harpy3Ka 10 BBOJaM He Oy/eT IMPeBBIIIaTh MOIITHOCTH BHIOpaH-
Heix JI9C u TCH.

bak 3amaca TornmuBa JI9C paccuntan Ha 24 yaca 6ecnipepbIBHOM paOOThI pHU aB-
TOHOMHOM paboTe Ha pacyeTHOM Harpyske 0e3 no3amnpaBku. B cioydae, eciau B TeueHuUe
JTAHHOTO BPEMEHU aBapusi BO BHEIIHEH CETH HE YCTPAHIETCs, HEOOXOIUMO MOIMOTHEHHE
TOIuIMBa i npoaosmkeHus padotel JIC. i mepekadykud TOIUIMBA M3 BHEIIHETO
(mpuB03HOT0) HcTouHUKA B 0ak J[DC nmpenycMOTpeH nepekaunBaroifii Hacoc.

OnextpocHabxkenue norpeduteneir MY BOC npenycmaTtpuBaeTcsi OT JBYXCEK-
uuonnoro PYHH-0,4 xB. IlepBas cexuus 3anutana ot TCH 35/0,4 kB, 100 kBA, BTO-
pasg — oT ID9C. CekuMOHHBI aBTOMAaTUYECKU BBIKIIOUYATEhb HOPMAJIBHO BKJIFOUYEH, a
BBoJ OT [IOC otkmoueH. [Ipu mponagaHuu mUTaHUS OT OCHOBHOTO MCTOYHHMKA JEMi-
cteueM ABP nogkirouaercs pe3epBHBIN.

HamnpskeHne ceTr COOCTBEHHBIX HYX]I IepeMeHHoro Toka npuasato 400/230 B ¢
3a3eMJICHHOW HeHTpanblo. Bum cucrtemsr 3a3zemienuss TN-C-S B cooTBeTcTBHH C
I'OCT 30331.1-2013. Paznenenne PEN-npoBonnuka Ha PE u N npenycmarpuBaercs B
PYHH-0,4 xB.

Cxema opranu3zaiuu sHeprocHadxkeHus: cooctBeHHbIX Hy k1 MY BOC npusene-
Ha Ha yeptexe BDC00086.286.5.1-NJ103.1.01 u B2C00086.286.5.1-NJ103.1.02 nan-
HOTO TOMa.

Opranuzaius 6ecrnepeOoHOTO ANEKTPONUTAHUS 000PYI0BaHMs, YCTaHABIUBAEC-
Moro B MoayJe yrpasieHnus BOC paccmorpena B tome BOC00086.286.5.1-11J103.2
«Cucrema rapaHTUPOBAHHOTO AJIEKTPOCHAOKEHUSD .

3.2 Bp10Op aBTOMaTHYECKUX BBIKJIIOYATE el

ABTOMAaTHYECKHE BBIKJIIFOYATENIM BBHIOPAHBI M MPOBEPEHBI M0 HOMHHAIBHOMY
HaIpPsDKEHUIO, I0 HOMUHAJIBHOMY TOKY, TIO OTKJIFOYArOIed CIOCOOHOCTH M MPOBEPEHBI
Ha IMHAMUYECKYIO U TEPMHUECKYIO0 CTOMKOCTH npu K3, Mo 4yBCTBUTEIBHOCTH K TOKaM
K3 B koHIE 3amumiaeMoi JUHUAN. Y CTaBKa OTCEYKM HA aBTOMATHYECKHX BBIKIHOYATE-
JSIX BBOIHBIX M OTXOJSIIMX JIMHUM NMPUBEIAEHA HUKE HA KAPTE€ YCTABOK aBTOMATHYE-

CKHUX BBIKJTFOUATEJIEH.
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

3]

B cootBercTBuM ¢ 11.1.7.79 I1YD B cucteme TN Bpems aBTOMaTHYECKOTO OTKIIIO-
YEHUS MUTAHUS HE JTOJDKHO MPEBBINIATH 3HAYECHUH 11 HOMUHAIBHOTO (Da3HOTO HaIpsi-
wenue 230 B — 0,4 ¢, nia HomuHansHOTO (hazHoro Hanpspkenue 400 B — 0,2 c.

ABTOMATUYECKHUE BBIKIIOYATENN TPEAHA3HAUYEHBI JJISI 3alUThI LIETIEH MepeMeEH-
HOTO TOKa C COXpaHEHHWEM pabOYMX XapaKTePUCTUK MPU MHOTOKPATHBIX CpabaThiBa-
HUSX.

Boi6op aBTOMatmueckux BbIKItOuaTeneil (nanee AB) mpousBeneH ucxons u3

ycioBuit (A.B. bensieB «Bribop ammaparypsl, 3amuT u kabener B cetsax 0,4 kB», m.5

(Mockga: Dueproaromuzaar, 1988)):

U >U

H cemu’

riae Uyoy — HOMHHAJIBbHOE HAIPsKEHUE anmnapara, B;

Ucemu — HOMMHAJIBHOE HAIPSKEHUE DJIEKTPUYECKOU ceTH, B.

Tok ycraBkH (OTCEUKH) 3JIEKTPOHHOI'O PACLIEIUTENS ONPEAETAECTCA:
I ‘N,

npoo. pacu H.pacy

rze N — Omkaiiiiee 0oJpIee 3HaYeHUE KPATHOCTH (C yU4E€TOM ITYCKOBBIX TOKOB

JUTSI IBUTATEILHON HArpy3KH);

|,,p0(). pacw. — TOK IIPOJIOJDKUTENILHOTO PEXKUMA, PACUETHBIN, A;

I — TOK HOMAHAJIBHBIM pAaCUETHBIN, A.

H.pacy
Haumenbinas YCTaBKa I10 MIKaJIC TOKa TCINIOBOI'O PACHCIIMTCILA IIPUHUMACTCA!

I > 1

HoM.pacy. = {pa6.max’

ree |, pacy — TOK HOMMHAJIbHBIN TEIIJIOBOTO PACLIENIUTENS, A;

| u6.max — TOK paboumii MAKCUMANBHBIMN, A.
ITpoBepka aBTOMaTUYECKHMX BBIKJIIOUATENEH MPOU3BOIUTCA 110 YCIOBHAM:
IGKJZ. Z Imax.’

rae lg, — TOK BKIIIOYeHMS, MTHOBEHHOE 3HAUCHUE, KA;

Imax, — MAKCHMAJIbHBIN TOK KOPOTKOT'O 3aMBIKAHHUS, KA.

omxaHom — "Il.v?
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

rae | — TOK OTKJIFOUCHHUS arapara, A;

OMKI1.HOM

|,,. —mepuogmueckas cocraBistomas Toka K3 B MoMeHT t = 1.

3.3 Pacuer ToxoB K3

Pacuet BbmosiHeH B cooTBeTcTBUM € «'OCT 28249-93. MexrocyaapcTBEeHHbIN
cTaHaapT. MeTonpl pacyeTa B 3JIEKTPOYCTAaHOBKAX IEPEMEHHOTO TOKa HANpPsKEHHEM
10 1 kB» (mpuHsAT MexXrocy1apcTBEHHBIM COBETOM MO CTaHAAPTU3ALUU, METPOJIOTUU U
ceptuduxanuu 21.10.1993).

Pacuets! TokoB K3 a1t mpoBepku 000py10BaHUS HA TEPMUUYECKYIO U JUHAMUYE-
CKYIO CTOMKOCTH M BbIOOpa anmaparypsl 10 OTKIIIOYAIOIIEH CIOCOOHOCTH BBIOJIHSIOT-
cs pacuersl Metaummueckux K3, T.k. B 3TOM ciydae 3HadeHus TOKOB K3 sBusrorcs
MaKCUMaJIbHBIMU. [Ipy IIpoBEpKE 4yBCTBUTEIBHOCTH 3AIUTHBIX alapaToB BBITOJIHS-
I0TCS pacdeTsl OyroBeix K3, T.K. mpu 3T70M 3HaueHus1 TOKOB K3 SABIAIOTCA MUHUMAIb-
HBIMH.

Pacuer u BbIOOp KOMMYTallMOHHBIX amnmnapaTtoB CUCTEMBI AJIEKTPOCHAOKEHUS
TEXHOJIOTMUECKUX noTpeduteneir OObeKkTa BBIIOJIHEH C Y4eToM oOecrieueHus Ttpelye-
MOTO CEJIEKTUBHOTO CpadaThlBaHUs W OTKIIIOUEHUIO 3alUIIAEMbIX YYaCTKOB CETH IpHU
aBapUUHBIX peXUMax padoThI.

Pacyer TokoB K3

PacueTHas cxeMa [i711 TOKOB KOPOTKOTO 3aMbIKAHUS PUBEJCHA HA PUCYHKE S.1.
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MY

Uumet KPY3 35 kB

KA-35 k8

ANBBHz(A)-LS-35 3 Tk 150,/2
[=20n

ItH
35/04 kB
100 kBA 4

KN-04 «8

| fe/muu? é K1

ATBEUBHAA-LS 4x95, L=8 1

KN-04 kB
ATBBLBH2(A-LS 4x95, [=20 m

-

N

Pucynox 3.1 — Pacuernast cxema juist TokoB K3

Hwuxe nmpuBeeHbl pacueTHbIE HapaMeTPbl CXEMBI:

ConpoTHuBjeHUE

Tabnuite 3.2.

Tpanchopmaropa

Tab6nuua 3.2 — Conporusnenue TCH

COOCTBEHHBIX HYXJ IPEACTABICHO

B

Uzm. | Kon.yd| /lucm

Nedox.

llodn. | Aama

MOHIHOCTI) TCH, 0 XIT:XzTa RIT:R2T,
BA Uy, % MOM XoT, MOM MOM R()T, MOM
D/Y
Y 100 | 40 | 6024 | 6024 | 216 | 21,6
3
S
g ComnpoTUBIIEHHS KaTyIIEK U KOHTAKTOB aBTOMATHUYECKUX BBIKIIOUATENICH Mpe.l-
CTaBJICHBI B TaOmuIE 3.3.
% Tabmuma 3.3 — ConpoTHBICHHS KaTYIIEK M KOHTAKTOB aBTOMAaTHYECKUX BBIKITIO-
=
yareneu
5 HaumenoBanue lhons A R, MOM X, MOM
2
Qé
g B3C00086.286.5.1-1/103.1

/lucm
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BBIKJIFOYATENS

QF1 160 1,3 0,7
QF2 160 1,3 0,7
QF (oTxosmmii) <50 7,0 4.5

3HaueHUs aKTUBHBIX COHpOTI/IBJ'IeHI/Iﬁ Pa3bCMHBIX KOHTAKTOB aBTOMATHYCCKHX

BBIKJTFOYATENICH IpeicTaBIeHbl B Ta0uIe 3.4.

Ta6J'II/IHa 3.4 — 3HaueHUs aKTHUBHBIX COHpOTI/IBHeHI/II‘/JI Pa3bCMHLIX KOHTAKTOB aB-

TOMATHYECKHUX BBIKIIOUATEIICH

Homunuanepubl TOKa AB Ry «s, MOM
160 0,65
<50 1,30

ComnportusiieHus kabesns npeacTaBieHbl B Tabnuie 3.5.

Tabnuna 3.5 — ConpoTtuBnenus kademns

Bsam uHB N?

Tun kabens, knacc| Ceuenue Conpotusnenue kabemusi, MOM/M
HaIPsHKCHUS JKHITBL, MM’ Ri=R, Ro Xi=X, Xo
ATTEBrr(A)-LS-35 3(1X1)50/ 221 0568 0,136 :
AlIBBIIIBHT(A)-LS-1 4x95 0,22 0,66 0,072 0,35
BBI'Hr(A)-LS-0,66 5x10 2,13 2,88 0,095 1,34
BBI'ar(A)-LS-0,66 5x6 3,54 4,24 0,1 1,49
BBI'nr(A)-LS-0,66 5x4 50 5,6 0,1 1,64
BBI'nr(A)-LS-0,66 5x2,5 8,0 6,96 0,09 1,79
BBI'nr(A)-LS-0,66 3x4 50 5,6 0,1 1,64

[Todn. u dama

WHB. N2 nodn

B kadecTBe mpumepa Npou3BEIEH pacueT TOKa KOPOTKOTO 3aMbIKaHUs, IEHCTBY-

romero Ha muHax 1 c.m. PYCH-0,4 kB gnsa Toukn K3 K1:

1) DKBUBAJCHTHOE COMPOTHBIICHUE CUCTEMBI:

UBH

Unir\*
Xep = ( ) 1103
“ V3l as \Usn

37

~ V/3-10,057

37

0,42
( ) 103 = 0,248 MOM

Uzm. | Kon.yd| /lucm

Nedok.| [lodn.

Aama
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

kB:

Lzz]
2) Kab6ens ot KPYD-35 kB PY-35 kB no TCH, AIlBBHur(A)-LS-35 3(1x150/25),

L=23 m:
R1-35=0,568:(0,4/37)%-0,023=0,0015 MOm
X1 .35=0,136(0,4/37)%0,023=0,00036 MOMm
3) Tpancdopmarop COOCTBEHHBIX HYXI:
R17cr=21,6 MOM
X1 7c=60,24 MOM
4) Kabens or TCH no PYHH-0,4 kB, AIIBBIIBHI(A)-LS-1 4%x95, L=8 m:
R1x;,=0,22-8=1,76 MOm
X1x7=0,072-8=0,576 MOM

5) Artomatuueckuii Beikmtodatreab QF1, IN=160 A, conpoTuBicHHE KaTyIleK
ABTOMATHYECKOTO BBIKIIIOUATEISI W AKTHBHOE COMPOTHBICHUE Pa3bEeMHBIX
KOHTakTOB AB:

R1or1.7¢6=1,3+0,65=0,78 MOM
X1 or1.17c5=0,7 MOM
6) ComnpoTuBiieHHEe IEPBUYHON 0OMOTKHU TpaHchopmaropa Toka 150/5 A:
R1,/=0,33 MOM
X1777=0,3 MOM
CyMMa aKTHBHBIX CONPOTUBIIEHUN MPSIMOU MOCIIEI0BATEIBHOCTH:
YRI=RIgi3stRlrey Rl +R1pr rent Rl =
=0,0015+21,6+1,76+0,78+0,33=24,99 mOm
CyMMa MHIYKTUBHBIX COITPOTHUBIIEHUN MPSAMOM MOCIEA0BATEIBHOCTH:
Y X1=Xco+ X1 kpss+ X1 rep+ X1 kn+X1 opr ren+X1 =
=0,248+0,00036+60,24+0,576+0,7+0,3=62,07 mOm

[Tonnoe COIIPOTHUBJICHUC PACCMATPUBACMOI'0 YHACTKa LCIIN:

Z3Y = |$R? +3X? = /24,997 + 62,072 = 66,91 MOM

MakcumanbHblii TOK Tpex(a3zHoro KOpoTkoro 3ambikanus Ha muHax PYHH-0,4

@ Uy 380

1) = = = 3,46 KA
0 V3-Zg V36691

/lucm
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

s3]

VY napusbiit koapdunuent Ky pasen 1,21 u onpenensieTcst o XapakTepUCTUKE

X, _ 62,07
Ky=f(X/R) 1 COOTBETCTBYET OTHOIIICHUIO ? = Suos = 2,48 KA.
1 1]

Toxk Tpexdasznoro nyrosoro K3 Oyxaer paBeH:

ITpu ZS) = 66,91 MOM u omnpenensiercsa Kak I}(cz) = I}g) K;

K., = 0,837 npu tx3 < 0,05c¢; K., = 0,747 npu txz > 0,05 c.
I$) = 3,460,837 = 2,89 KA, tiz ~ 0;

I$) = 3,460,747 = 2,578 KA, ti; > 0,5 c.

AKTUBHbBIE U MHAYKTUBHBIE CONPOTHUBIICHUS HYJEBOM MOCIIEAOBATEILHOCTH IS
pacuera TokoB K3 B Touke K1 (na mmuax PYHH-0,4 kB):
6) Tpancdopmarop COOCTBEHHBIX HYXI:
ROzc;=21,6 MOM
X07c=60,24 MOMm
7) Ka6ens ot TCH no PYHH-0,4 kB, ATIBBIIIBHT(A)-LS-1 4%95, L=8 wm:
ROx7,=0,66-8=5,28 MOM
X0x7;=0,35-8=2,8 MOM
CyMMa aKTHBHBIX COIIPOTUBIICHUM HYJIEBOM MOCIE10BATEIbHOCTH:
> RO= ROrcy + ROy;=21,6+5,28=28,18 mOm
CyMMa MHTyKTUBHBIX COIPOTUBIICHUI HYJIEBOW NOCIEA0BATEIbHOCTH:
> X0= X07cy + X0y;=60,24+2,8=63,74 mOm
[TomHOE COMPOTUBICHHE HYJIEBOM TIOCIEIOBATEIHHOCTH pPAaCcCMaTPUBAEMOTO

y4acTKa Lenu:

Zs =\/(2-2R1 +¥R, ) +(2-3X, +3%,) =

=./(2-24,99 + 28,18)? + (2- 62,07 + 63,74)% = 67,83 MOM

MaxkcuManbHbIN TOK 0THO(PA3HOTO KOPOTKOTro 3aMbikaHus Ha mmHax PYHH-0,4

kB:

/lucm
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(o __Us __ 380
®V3-zg V36783

Toxk Tpexdasznoro nyrosoro K3 Oyxaer paBeH:

= 3,405 kKA

[Ipu Zg) = 67,83 MOM u onpenensercs Kak I}(&l) = }(é) - K;
K. = 0,839 npu ty3 < 0,05 ¢; K., = 0,749 npu tx3 > 0,05 c.

IS = 3,405 - 0,839 = 2,857 KA, tys ~ 0;

I$) = 3,405 0,749 = 2,549 KA, i3 > 0,5 C.
PacueT ocTaJIbHBIX TOYEK K3 AdHAJIOT'MYCH. P€3YJII>TE[TBI PacucTOB TOKOB K3 CBC-
7eH B Tabnuity 3.6.
Ilo YCIOBHUIO YYBCTBUTCIBHOCTH dBTOMATHYCCKOI'O BBIKIIFOYATCIIA K K3 B KOHIIC
3amHmaeMoﬁ JJUHUH, OTHOIICHUEC HAMMCHBIICTO 3HAYCHUA TOKaA K3 (OI[HO(baSHOG ay-

roBoe K3) k Toky cpabarbiBanus 3amuthl oT K3 AB, He 101KHO ObITh MEHbILIE 3HaYe-

Hug 1,2:

e

Ky =—~2 >1,2,
Ico

r1e leo=N"liennpacn: — TOK CpabaTBIBAaHKUA OTCEUKH, A.
IIpoBepka aBTOMAaTUYECKUX BBIKJIIOUATENICH 10 YyBCTBUTEIBHOCTH TIpE/ICTaBIIe-

Ha B Ta0iuie 3.6.

Tabnumna 3.6 — CBognas Tabnuiia mpoBepku AB Ha yCTaHOBIIGHHYIO Harpy3Ky u

npoBepku AB Ha 4yBCTBUTEIHLHOCTH B KOHIIE MUTAIOIIECH JTUHUN

Manka kaGers. Tok I Kpar-
TK3 Ipucoennnenne apKa Kabem, HarpysKH, o lwz), A lin3), KA Lear), KA HOCTB Ky
CeuceHHe, [UIMHA AB, A

o A AB
S 1 2 3 4 5 6 7 8 9 10
N 1 PYHH-0.4 kB AHEES;BEE%“; LS 1536 160 347228 | 260421 | 256366 5 3,20
S , L=
m
Q [Ixad ACY Vestas BBI'Hr(A)-LS

2 st oS 5,1 16 705,96 529,47 538,94 8 a2

[Ixad ACY Vestas BBI'HI(A)-LS 3x4,

3 D A L 17,73 32 935,36 701,52 659,33 8 258
o 4 €I WBIT BBI “{@7";45 56, 15,95 32 130436 | 978,27 895,12 8 350
g
s 5 €I WBIT2 BB ';45 56, 15,95 32 128052 | 960,39 878,68 8 343
c -
S 6 3BY1 BBIHr(A)-LS 3x4, 14,66 32 101433 | 760,75 714,52 8 279
= 1=37m

7 3BY2 BB ';AS 34, 14,66 32 101433 | 760,75 714,52 8 279

BsBoa npyxun BBI'Hr(A)-LS

B | s | ey 1,82 6 127697 | 957,73 958,59 8 19,97
r§ 9 I[[CH Monyns | BBTHI(A)-LS 5x4, 8,2 16 993,41 745,06 699,90 8 5,47
= /lucm
g B3C00086.286.5.1-U/103.1 /5
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[ 20]

M 6 Toxk I Kpart-
TK3 TIpucoenunenue apKa Kabeid, Harpys3KH, Hom, lewz), A lina), KA Lear), KA HOCTb Ky
CEucHMeE, JUINHA A AB, A AB
cucTeM L=15m
10 | WCHMonynsa PY- | BBIHI(A)-LS 5x4, 8,2 16 1827,51 1370,63 1288,15 8 10,06
35 kB L=5m
IICH Mogyns ACY BBI'Hr(A)-LS
11 w CID 5x2.5. L=41 m 7,44 16 630,29 472,72 482,33 8 3,77
111CH Mogymnst BBI'Hr(A)-LS
12 APM 5x2.5,1=27 m 7,44 16 898,56 673,92 681,92 8 5,33
13 | MAOBMonyns | BBIHr(A)LS 510, | 544 40 248614 | 186461 | 1710,08 8 5,34
CHCTEM L=15m
IITAOB Moayss BBI'Hr(A)-LS 5x4,
14 PY-35 kB L=5 6,38 16 2637,21 1977,91 1894,27 8 14,80
IITAOB Mogayss BBI'Hr(A)-LS 5x4,
15 ACY 1 CTD L=41 15,5 32 935,36 701,52 659,33 8 2,58
IITAOB Monyns BBI'HI(A)-LS 5x4,
16 APM 1=27 M 10,18 32 1280,39 960,29 900,69 8 3,52
[IBBIBHI(A)-LS
17 iIkadp CH ADC 3xd, =20 v 18,18 32 1557,17 1167,88 1095,55 8 4,28
1g | HwrICMonyns | BBIHI(A)-LS 34, 0,45 6 202010 | 152183 | 1434,04 8 20,88
CHCTEM L=12m
lur I1IC Monyns BBI'Hr(A)-LS 3x4,
19 PV-35 kB L=7 u 0,45 6 2444,06 1833,05 1743,80 8 36,33
lur I1C Monyns BBI'Hr(A)-LS
20 ACY 1 CID 3x2.5. L=41 m 0,45 6 630,29 472,72 482,33 8 10,05
lur I1C Monyns BBI'Hr(A)-LS
21 APM 3%2.5. L=32 0,45 6 780,59 585,44 594,53 8 12,39
92 | WwurOC, CKYIL | BBIHK(A)-LS 3x4, 0,45 6 202010 | 152183 | 1434,04 8 20,88
Monyst cuctem L=12m
[lur OC, CKYJl | BBILur(A)-LS 3x4,
23 Monyss PY-35 kB L=6 a1 0,45 6 2538,96 1904,22 1817,11 8 37,86
Iut OC, CKYJQ i
24 | Momym ACY 1 BBIHr(A)-LS 0,45 6 630,29 472,72 482,33 8 10,05
crm 3x25, =41 m
Iur OC, CKY I BBIar(A)-LS
25 Monys APM 3%2.5. 1=32 m 0,45 6 780,59 585,44 594,53 8 12,39
Ocgemenne mkagos BBI'Hr(A)-LS
26 wonyns ACY 1 CI™ 3%2.5. L=30 0,54 6 1135,46 851,60 855,73 8 17,83
OcBellieHue mnate- BBI'ar(A)-LS
27 et KPY-35 «B 3%2.5. 1-10 0,64 6 2182,81 1637,11 1547,05 8 32,23
gg | Ocpemenne mxagos | BBImr(A)-LS 0,91 6 113546 | 851,60 855,73 8 17,83
MOJIYJISl CUCTEM 3x2,5, =45 m

o

Bzam uHB

[Todn. u dama

WHB. N2 nodn

3.4 TIpoBepka KOMMYTANIMOHHBIX ANMAPATOB HA CEJIEKTUBHOCTH

[Tox «CeNeKTUBHOCTHIO» TOHUMAIOT COBMECTHYIO pPabOTy MOCIEA0BATEIbHO

BKIIFOUCHHBIX allllapaToB 3aIllWUThI 3JICKTPUUCCKUX HCHCI\/'I (aBTOMaTI/I‘—IGCKI/Ie BBIKJIFOYa-

TEJM) B CIIy4yae BO3HUKHOBEHUS aBAPUMHON CUTYaIINH.

CenekTUBHOCTh MCHOJIB3YETCS MNpHU BbIOOPE HOMHHAJIA YCTPOMCTB 3alllUTHI

AJIEKTPOYCTAHOBOK JIJII OTKJIIOUEHUS] OT OOIIeH CHCTeMbl MUTAHUS TOJBKO TOM ee ya-

CTH, I'AC IIPOU3O0IILIa aBapus. 910 JOCTHUTacTCA 3a CUCT Cpa6aTI)IBaHI/I$I TOJIBKO TOI'O aB-

TOMAaTHU4YCCKOI'O BBIKJIIFOYATECIIA, KOTOpBIfI JamumacT aBapHﬁHYIO JJUHUIO ITNTaHUA.

N3zm.

Kon.yy| /lucm | Nedox.

llodn. | Aama
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PucyHok 3.2 — BpemsaTokOBasi XxapakTepUCTHKAa aBTOMAaTUYECKUX BBIKJIFOYATEIEH
pabouero BBoga PYHH-0,4 kB (ot TCH 35/0,4 kB) u otxoasiero AB ¢ In=16 A, nu-
tatomero mkad ACY Vestas PPC

]

01 kA

, 1 kA 10 ka
k2=705.50 A

m— BA0ghol fomAnsomens PEHH-0.4 kB, BF1=160 A, 1s0=07¢
« [EkiuOHs Daemosimans PSHH-0.4 k8, OF3=100 A, 1so=0.05 ¢
e (iepdmts om PUHE-04 18 fewcmovomens, QF=16 4 (ikog tian ACY Vestas PPC), sd=002 ¢

Hsm.

Koz.yy
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10t

Mc

Mc

Wc

1c

fep=0 1L

mc

=005 [~ |

IR0 e |
1t

01 ké

TkA ;
b3=126057 A

— BlGoHO0 Bk noqomens PYHH-0.4 kB, QP60 A, fs0=0 11

o Lot Doemosamons PYHH-04 kB GF3=100 A, 1so=005 ¢;

O] om PYRH-04 kB Bt modamens, GF=32 A filkag eay #612) 1sa=007 r.

0 kA

Pucynok 3.3 — BpemsaTOKkOBasi XapaKTEpUCTUKA aBTOMATHYECKUX BBIKIIOYATEIEH

pabouero Beoga PYHH-0,4 kB (ot TCH 35/0,4 kB) u otxoasmero AB ¢ In=32 A, nu-

tatorero mkad UbI12

Hsm.

Koz.yy
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faElie

o=y | | R I 9 11 1 1 SeNL L
o

01 kA 1 kA 10 kA
K2=667.75 A

s Sfindknd Bewansomeny PYRH-04 kB, BF2=160 A, fsd=07t;
Cokuyunnsnt Sawansnman PYRH-0.4 B, BF3=100 A, fs=005«;
e (menfiqu om POHH-04 kB Oeimouomens, 8F=16 A fikog ko ACY Vestos PPL) 1s8=002 .

Pucynok 3.4 — BpemsaTOKOBasi XapakTEpUCTHKAa aBTOMAaTHUYECKUX BBIKJIFOYATEIEN
pesepeHoro Beojia PYHH-0,4 kB (ot I2C 0,4 kB) u orxoxsmero AB ¢ In=16 A, -
taromero mkadp ACY Vestas PPC
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net

=

i

i

1nc

1c

il

ne i
1l N RN I I 0 0 L Ll L

tan e |
1

01k 1kA 10 ka
We=10%.0 A

s BfiR0HDG Obrmoumens PYRH-04 kB GF2=160 4, fsi=01c
Cownunnant Dewnosnmess PYHE-04 kB, OF3=100 A, fsd=005¢;
— (pxndait) 0 PYHH-04 kB Sekaoamons, BF=32 A (lika kag W612), 1s0=002 1.

Pucynok 3.5 — BpemsaTokOBas XxapakTepUCTHKAa aBTOMAaTUYECKUX BBIKIIFOYATEIEN
pesepsHoro Beojia PYHH-0,4 kB (ot I29C 0,4 xkB) u orxoasmiero AB ¢ In=32 A, nu-
tatorero mkad WMbII2

BBOIHOM aBTOMAaTUYECKHUM BBIKIIFOYATED U OTXOASAIIUE MPOXOIAT MO YCIOBUIO

CCJIICKTHUBHOCTH.

3.5 Bo10op u npoBepka kaoeJiei 0,4 kB

HDOBGDKa 10 MINTCIIBHO JOITYCTUMOMY TOKY

Hns KJI-0,4 kB, npuBenennsix B Tadauie 5.1 HE0OX0AMMO MPOU3BECTH MPOBEP-
Ky Ha JUIUTEIHHO JOMYCTUMBIN TOK IPU 33JaHHBIX YCIOBUSX Mpokianku. /st mposep-
KU BHIOPAHHBIX CEUEHUH Kabesel MPUHUMAIOTCA CIEIYIOIINE YCIOBUS:

1. Ilpoknanka B BO3yxe B KaOEJIBHOM COOPY’KEHUH, pacueTHasi TeMIepaTypa

BO31IyXa: +25°C;

/lucm
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2. TIpokiajka B 3eMiIe B TpaHIIee, pacdeTHas Temmeparypa: +15° C.

B coorBerctBun ¢ I'OCT 31996-2012 miurensHO nomycTumasi TOKOBAas
Harpy3ka s kaoens 0,4 kB ¢ aTtoMUHUEBON KUJION C M30JSAUEH U3 CHIUTOTO TO-
nudTUNeHa i HampaBinenus PY-35 kB - PYHH-0,4 kB kaGens THna
AIIBBIIIBHT(A)-LS ceuennem 4x95 B yCIIOBHUSIX BO3IYITHOW MTPOKITIAIKH:

I npeosy = 248+ 0,85 = 210,8 A,

rae 0,85 — mompaBouHbI KO GUITUEHT TPYNIIOBO 1 i1 MPOKIAIKH.

MakcumanbHbli TOK Harpy3ku Ha cropone 0,4 kB TCH 35/0,4 xB:

Biarp 74,95
V3 - Upit - cos(@) V3 - 0,4- 0,94
BreiOopanusiii kabens AIIBBIIBHI(A)-LS 4x95 ynoBieTBOpsieT yClOBHIO TPO-

= 126,53 A.

IHarp. =

HYCKHOP'I CITOCOOHOCTH TOKa MaKCUMAaJILHOM Harpy3Ku:

Ip.,[[,[[TBos,u > IHarp.-

[IpoBepka Ha IJIUTEIBHO JOMYCTUMBIN TOK JJis1 ocTalbHbIX KJI-0,4 kB BbINONHE-
Ha aHAJIOTMYHO U MpuBeAcHa B Tabiuie 3.2.

IIpoBepka HAa TEPMUUYECKVIO CTOUKOCTE ITpu K3

Bri6pannsie ceuenust KJI-0,4 kB Takke ciemyeTr mpoBepuTh Ha TEPMUUYECKYIO
CTOMKOCTh MPH KOPOTKUX 3aMbIKAHHUSX. B KaduecTBe pacyETHBIX TOKOB KOPOTKOIO
3aMbIKaHUS OBLITU TMPUHSITH MAKCUMAIHHO BO3MOKHBIE TOKH K3:

- TOK Tpex¢a3HOro KOpoTKoro 3ambikanusi Ha BeiBojax HH TCH 35/0,4 kB
cocTaBiisieT 3,595 kA, Tok 0lHO(Pa3HOTO KOPOTKOTO 3aMbiKaHus — 3,318 KA;

- TOK Tpex(a3HOTO KOPOTKOTO 3aMbIKaHUs Ha BbIBojax aBTomata PYHH-0,4
kB — 3,451 kA, onrodaznoro — 3,405 KA.

B cootBerctBum ¢ I'OCT 31996-2012 Tok 0QHOCEKYHIHOTO KOPOTKOI'O 3aMbl-
kaHus ka0ene 0,4 kB ¢ afoMUHUEBOM KUJION ¢ U3O/ALUEN U3 CIINTOrO MOJIHITHU-
JieHa [UTs1 cedeHust 95 MM COCTABIISICT:

Ix3-1. = 8,48 KA.
JlonyCTUMBIN TOK KOPOTKOTO 3aMbIKaHUs, IIPU MEPECUETE HA BPEMS IEUCTBUS

3alIUThI COCTAaBUT.

15900 = Ixg_1c "k = 8,48 = 26,83 KA,

v0,1

/lucm
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rae K — ko duimeHt, yauThIBarONIIMiA MPOAOKUTEIEHOCTh KOPOTKOTO 3aMbIKa-
HU, C.

[IpoBepka Ha TEpMHUYECKYIO CTOMKOCTH i ocTaibHbIX KJI-0,4 kB BbImosHEHA
aHAJIOTUYHO U IpuBeJeHa B Tabiuie 3.6.

HDOBeDKa HaaACHWA HAIIPAXKCHUA B KOHIIC JTUHHUN

Jns mpumepa nipunsat ydactok ot TCH 35/0,4 kB no PYHH-0,4 kB:

_ (Pr-1y90:c + Qr - %0) 'L (100-0,275 + 36,3+ 0,072) - 0,008
B U, B 0,4

AU = 0,596 B,

riae Pr — aktuBHas momHocth TCH, kBT;
L — nmuna KJI, km;
Qt — peaktuBHas moutHocTh TCH, kBap:
2Q =XP-tg(p) =100-0,363 = 36,3 KkBap,
7o 90°c — YA€IbHOE akTuBHOE conpotuBieHue KJI npu temneparype xuibl 90 °C

I10:
To 00c = To 200 ° (1 +ap - (T — 20)) =0,211- (14 0,00431- (90 — 20))

= 0,275 OM/kMm;
To 20°c — YA€JbHOE akThuBHOE conpoTtuBieHne KJI mpu temneparype xuisl 20 °C
o 'OCT 22483-2012,;
X — yAelnbHOe peakTuBHOE conpoTuieHue KJI, Om/km.

[IpuBenemM B IPOLICHTHI:

AU _AU-100 0,596 100
T U, T 400

[Tpumenenue KJI-0,4 kB mapku AIIBBIIIBHI(A)-LS-1 495 obGecnieunBaer co-

= 0,15 %.

OM0JIeHUE HOPM KauyecTBa dJJCKTPUUECKONM OSHEPruM B  COOTBETCTBUM C
I'OCT 32144-2013 u CI1-256-1325800-2016.

Jlis mpoBepku pyrux kaOesei, ydTeHHbIX B JaHHOM IPOEKTE MPOU3BEACHbI
aHAJIOTMYHbIEC PACUEThl, KOTOPBIE CBEIECHbI B TabuIly 3.6.

IIpoBepka 1Mo HEBO3ropaeMOCTH

[IpoBepka Ha HEBO3TOPaEMOCTb — 3TO MPOBEPKA Kabessi Ha BO3MOXHOCTbH BbI-

nepxathb (6e3 BociuiameHeHus) Tok K3 B kabesie B TeueHUU BpeMeHH pabOThl pe3epB-

/lucm
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HOM 3amuThl (IpU OTKa3ze OCHOBHOM). TemrepaTypa kalels HE JOJDKHA IMPEBBIIIATH
350 °C.

3a pacueTHbIll npuHuMaeTca Tok K3 B Touke Ha paccTosinuu 20 M OT Hauyana Ka-
oes.

B kadectBe nmpuMepa mTpuUBEACH pacdyer Kabels Ha  HEBO3TOpaHUE
AIIBBIIBHT(A)-LS-1 4x95 ot TCH 35/0,4 xB no PYHH-0,4 kB.

TemnoBoit umnyibsc Toka K3 onpenensiercs no Boeipakenuto (1[-02-98(3) — Lup-

KYJISIp O MMPOBEpKe Kabeyiell Ha HEBO3ropaHUe MpHU BO3JAECHCTBUU TOKA KOPOTKOTO 3aMbl-

KaHMUS):
3))? 2
By = (1)) - (toren. + Tas) = 34722 - (0,1 + 0,02) = 1,45,
rae |S3) — pacuetHbiii TOK K3 Ha paccrosauu 20 M OT Hayasia KaOeabHON JIMHUU

HanpspkeHneM 10 1 kB;

t « — BPEMA OTKIIHOYCHUA K3 aBTOmMaTHueckoro BBIKJIIOYATCIIA, C,

OT!

T . — oKBUBAJICHTHAs MOCTOSHHAS BPCMCHHU 3aTyXaHUA allCpruoOJUICCKOIO TOKa

a.n

K3 ot ynaneHHsIx nCTOYHUKOB, NpuHUMaeTcsa pasHoi 0,02 c.
ITo BeIpakeHUIO onpeensercs 3Hauenue koddouimenta K (11-02-98(3) — Liup-
KYJISIp O IPOBEpKe Kabesneil Ha HEBO3ropaHue NpH BO3JAEHCTBUU TOKA KOPOTKOTO 3aMbl-

KaHMUs):
b-Bg 19,58-1,45
sz~ 952

rme D — mocrosHuas, xapaxtepusyromas TemoQH3NYECKHE XapaKTEPHCTUKH

k =

= 0,003,

4) A2
MaTtepualia XKUJbl, I MeIHbBIX X1 19,58 MM /KA "c;

S — ceuenue kaGens, MM>.
3HadeHNe HAYaJIbHOW TemrepaTypbl Kuibl 10 K3 MoxHO ompenenuts mo ¢op-
mye, °C:

2

2—25+(70 25) (126’5) = 33,71
B 261 /) T

Ipa6.

QH = QO + (QLLOI'[. - QOKp.) ) <

I,qon.

rae Q, — dakTrueckas TemepaTypa okpykaroiiei cpessl Bo Bpems K3, °C;

/lucm
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Q,on — 3HAYCHHE PACYCTHOM [UTHTEIHHO JOIYCTUMOM TEeMIIEPaTypPhI KHJIbL, TPH-
HUMaeTcs Juis kadenen HanpsbkenueM 0,4 kB ¢ mmactmaccoBoit uzomsinueit 70 °C;

QOKp — 3HaYCHHUE TEMIIEPaTyPhl OKPYKAFOIICH cpesl (Bo3myxa) 25 °C;
|pa6 — 3Ha4YeHHE paboyero Toka, A;

| .o, — 3HAUCHHE AJUTEIIBHO JOMYCTHMOrO TOKA Harpy3ku Kabess, A.

3HaueHWE KOHEYHON TeMIepaTyphl Wbl B KoHIe K3 MOXHO omnpeaenuTth mo
dopmye, °C:

Ok =0Qu-e*+a-(e*—1)=33,71-e%003 4+ 228 (%993 — 1) = 34,39,

rae Q, — remneparypa xuibl 10 K3, °C;

a — BeNu4nHa, oOpaTHas TemmeparypHoMy KO3(D(HUIIMEHTY 3JIEKTPUUYECKOTO
conportusienus npu 0°C u paBna 228 °C.

BoiBoj: ka6ens AIIBBIIBHI(A)-LS-1 4%X95 He cropuT u rojieH K dKCIUTyaTalluu
nocne K3.

JI1st ocTanbHBIX Kabesel pacdeT aHaJIOTHYEeH U BCE PE3yJIbTaThl CBEICHBI B Ta0-

nuiy 3.7.

/lucm
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Ta6nuna 3.7 — Ipoepka kadens 0,4 kB 1o ayMrenbHO T0MyCTUMOM Harpyske, TepMoctoiikoct pu K3, magenuto Hanpspkenus npu nutanuu or TCH 35/0,4 kB

29

I I o HpOBCpKa MMaaCHus HAIPSXKCHUA B KOHIIC
q ] C I[JII/IHa POBEPKA IO ATUTEIIBHO JOIMTYCTUMOMY TOKY POBEPKA HA TCPMHUYECKYIO CTOUKOCTD THHUH
ANMMCHOBAHUEC IIPHUCOCIN CUCHUC
MU Mapxka kabemns abes Kabers, —
anﬁ, M PHarp.; II[Z[Bow.; K Ip.I[Z[TBo CpaB' IHarp.1 |(3)K3’ | A IK3-1c; k Ip.,aor[' Fos Xos AU. B AU. %
kBT A 1 s1, A | HEHUE A A (D3> KA KA OM/kM | OM/kM ’ ’
PYHH-0,4 kB AHBBEé‘ffr(A)' 4x95 8,00 73,48 248 | 085 | 2108 > | 12653 | 35950 | 33180 | 848 | 3,162 | 26,82 0,22 0,66 041 | 0107
Ilkap ACY Vestas PPC BBI'ur(A)-LS-0,66 | 3x2,5 36,00 1,12 30 085 | 255 > 51 | 70596 | 718,59 0,27 7,07 1,91 8 6,96 1,47 0,666
Illkad ACY Vestas SCADA BBI'Hr(A)-LS-0,66 3x4 41,00 3,9 39 0,85 33,15 > 17,73 935,36 879,11 0,43 7,07 3,04 5 5,6 3,63 1,652
Ikad WBIT Nel BBI'nr(A)-LS-0,66 5x6,0 37,00 10,5 46 0,85 39,1 > 15,95 | 1304,36 | 1193,50 0,65 7,07 4,59 3,54 4,24 3,62 0,952
Ilkad WBIT Ne2 BBI'ur(A)-LS-0,66 5x6,0 38,00 10,5 46 0,85 39,1 > 15,95 | 1280,52 | 117157 0,65 7,07 4,59 3,54 4,24 3,72 0,978
3BY1 BBI'Hr(A)-LS-0,66 3x4,0 37,00 3,225 39 0,85 33,15 > 14,66 | 1014,33 952,69 0,43 7,07 3,04 5 5,6 2,71 1,233
3BY2 BBI'Hr(A)-LS-0,66 3x4,0 37,00 3,225 39 0,85 33,15 > 14,66 | 1014,33 952,69 0,43 7,07 3,04 5 5,6 2,71 1,233
E;‘i‘,’ggl;yg‘* BRICHOTATER | BBIur(A)-LS-0,66 | 3%25 17,00 0,4 30 085 | 255 > 182 | 127697 | 127813 | 027 | 7,07 1,91 8 6,96 025 | 0112
IICH Monyns cuctem BBI'Hr(A)-LS-0,66 5x4,0 38,00 54 36 0,85 30,6 > 9,12 993,41 933,20 0,43 7,07 3,04 5 5,6 2,73 0,717
IIICH Monyns PY-35 kB BBI'Hr(A)-LS-0,66 5x4,0 15,00 54 36 0,85 30,6 > 9,12 1827,51 | 1717,54 0,43 7,07 3,04 5 5,6 1,08 0,283
I[CH Moaynst ACY u CT'D BBI'Hr(A)-LS-0,66 | 5x2,5 41,00 49 27 0,85 | 22,95 > 8,27 | 630,29 | 64311 0,27 7,07 1,91 8 6,96 4,25 1,119
L[CH Moxayust APM BBI'Hr(A)-LS-0,66 | 5%2,5 27,00 4,9 27 0,85 | 22,95 > 8,27 | 89856 | 909,22 0,27 7,07 1,91 8 6,96 2,80 0,737
L[AOB Moyust cucrem BBI'ur(A)-LS-0,66 | 5x10,0 15,00 15,2 63 0,85 | 5355 > 27,17 | 2486,14 | 2280,10 | 1,09 7,07 7,71 2,13 2,88 1,31 0,346
IITAOB Monyns PY-35 kB BBI'Hr(A)-LS-0,66 5x4,0 5,00 42 36 0,85 30,6 > 7,51 2637,21 | 2525,70 0,43 7,07 3,04 5 5,6 0,28 0,074
IMAOB Monyns ACY u CI'D | BBI'ar(A)-LS-0,66 5x4,0 41,00 10,2 36 0,85 30,6 > 18,23 935,36 879,11 0,43 7,07 3,04 5 5,6 5,57 1,466
LIAOB Moxynss APM BBI'Hr(A)-LS-0,66 | 5%4,0 27,00 6,7 36 0,85 | 30,6 > 11,98 | 1280,39 | 1200,93 | 0,43 7,07 3,04 5 5,6 2,41 0,634
Ikad CH IDC TI8BLIBHI(A)-LS 3x4,0 20,00 4 39 0,85 | 33,15 > 20,20 | 1557,17 | 1460,74 | 0,43 7,07 3,04 5 5,6 1,84 0,834
TIC Mogyuist cucteM BBI'Hr(A)-LS-0,66 | 3x4,0 12,00 0,1 39 0,85 | 3315 > 0,45 | 2029,10 | 1912,06 | 0,43 7,07 3,04 5 5,6 0,03 0,012
I1C Monyns PY-35 kB BBI'Hr(A)-LS-0,66 3x4,0 7,00 0,1 39 0,85 33,15 > 0,45 244406 | 2325,07 0,43 7,07 3,04 5 5,6 0,02 0,007
I1C Monyns ACY u CI'D BBI'ur(A)-LS-0,66 3%x2,5 41,00 0,1 30 0,85 25,5 > 0,45 630,29 643,11 0,27 7,07 1,91 8 6,96 0,30 0,136
TIC Mogyust APM BBI'Hr(A)-LS-0,66 | 3x2,5 32,00 0,1 30 0,85 | 255 > 0,45 | 78059 | 792,71 0,27 7,07 1,91 8 6,96 0,23 0,106
CKYJI Moyt cucteM BBI'Hr(A)-LS-0,66 | 3x4,0 12,00 0,1 39 0,85 | 33,15 > 0,45 | 2029,10 | 1912,06 | 0,43 7,07 3,04 5 5,6 0,05 0,025
CKVY ] Monayns PY-35 kB BBI'Hr(A)-LS-0,66 3x4,0 6,00 0,1 39 0,85 33,15 > 0,45 2538,96 | 2422,81 0,43 7,07 3,04 5 5,6 0,03 0,012
CKYJ Monayns ACY u CI'D BBI'Hr(A)-LS-0,66 3%x2,5 41,00 0,1 30 0,85 25,5 > 0,45 630,29 643,11 0,27 7,07 1,91 8 6,96 0,30 0,136
CKY]l Moxyns APM BBI'ur(A)-LS-0,66 | 3x2,5 32,00 0,1 30 085 | 255 > 045 | 78059 | 792,71 0,27 7,07 1,91 8 6,96 0,23 0,106
%fjnfgﬁgm"a‘b"B MOAYIA BBIHr(A)-LS-0,66 3x2,5 30,00 0,12 30 0,85 25,5 > 054 | 82397 835,65 0,27 7,07 1,01 8 6,96 0,17 0,079
Ocsemene manencii KPY-35 kB | BBIHr(A)-LS-0,66 3x4 10,00 0,14 39 085 | 3315 > 064 | 218281 | 206274 | 043 7,07 3,04 5 56 0,06 0,029
g":jme“e HIKApOB MORYIA CH- | pppy A | §.0,66 3x2,5 45,00 0,2 30 0,85 25,5 > 0,91 580,36 593,10 0,27 7,07 1,91 8 6,96 0,15 0,066
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Ta6muma 3.8 — IIpoBepka kabens 0,4 kB o HeBo3ropanuto npu 3ekTpocHadxkennu ot TCH 35/0,4 kB
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Tox K3 B Bpems Bpewms cpabaTsl-
ABTO- cpabatel- | Tok K3 Ha P P . JotmmycTuMBlit mpesen mo
KOHIIE Qo Ipacu. - Q. Q« BaHUS pPE3EPBHOM Q«
HanmenoBanue npu- Mat Ceuenne Amna JIMHAHN Bart 20w 3aIUTBI Temneparype
P Mapka kabens Kabers, aBTOMAaTa k
COEIUHHUSI Kabeis Lo | @)
kab, M 3
Lo A | 15.3) A CeK K3 rpaxn. C A A rpan. C rpaxn. C Cex rpan. C rpax. C
K
i KA
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
PYHH-0.4 B 160 ATlBBIlBrr(A)-LS-1 4x95 2000 | 347228 0.1 3472,28 25 126,5 248 33,71 0,003 | 3439 0.3 35,77 160/350
ggg@ ACY Vestas 16 BBIHr(A)-LS-0,66 3x2,5 36,00 705,96 0,02 1135,46 25 5,1 30 26,30 0,081 47,70 01 152,86 160/350
gg:‘g :‘CV Vestas 32 BBI'ur(A)-LS-0,66 3x4 41,00 935,36 0,02 1557,17 25 17,73 36 35,92 0,059 52,02 0.1 127,07 160/350
IlTxad VIBIT Nel 32 BBIHr(A)-LS-0,66 5%6.0 3700 | 130436 0,02 1875,72 25 15,05 46 30,41 0,038 | 4049 0.1 84,91 160/350
Ilixad VIBIT No2 32 BBIHr(A)-LS-0,66 5%6.0 3800 | 128052 0,02 1875,72 25 15,95 46 30,41 0,038 | 4049 0,1 84,91 160/350
3BY1 32 BBIHr(A)-LS-0,66 3%4,0 37,00 | 101433 0,02 1557,17 25 14,66 39 32,46 0,059 | 48,39 0,1 122,44 160/350
3BY2 32 BBIHr(A)-LS-0,66 3%4,0 37,00 | 101433 0,02 1557,17 25 14,66 39 32,46 0,059 | 48,39 0,1 122,44 160/350
B3Boj npyxuH BbI- 0,1
Kodarens KPYD-35 6 BBIHr(A)-LS-0,66 3%2,5 17,00 | 127697 0,02 113546 25 1,82 30 2517 0081 | 4647 151,16 160/350
kB
I[ICH Monyss cuctem | 16 BBIHr(A)-LS-0,66 5%4.0 38,00 993,41 0,02 155717 25 9,12 36 27,89 0059 | 4353 0.1 116,29 160/350
KHIBCH Monyns PY-35 16 BBTHr(A)-LS-0,66 5x4,0 1500 | 182751 0,02 1827,51 25 9,12 36 27,89 0,082 49,68 0.1 157,08 160/350
ICHFCBH Monyna ACYm | g BBIHr(A)-LS-0,66 5%2,5 41,00 630,29 0,02 113546 25 8,27 27 20,22 0,081 50,86 0.1 157,23 160/350
I[ICH Mozyns APM 16 BBIHr(A)-LS-0,66 5%2.5 27,00 898,56 0,02 113546 25 8,27 27 29,22 0081 | 5086 0.1 157,23 160/350
C”j;OB Monynst cu- 40 BBIHR(A)-LS-0,66 5%10,0 1500 | 248614 0,02 2486,14 25 2717 63 33,37 0,024 39,77 0.1 66,99 160/350
ES[AKBB Monys PY- 16 BBIHR(A)-LS-0,66 5%4.0 5,00 2637,21 0,02 2637,21 25 7,51 36 26,96 0,170 74.27 0.1 369,17 160/350
ngr%B Monyrst ACY | 55 BBIHR(A)-LS-0,66 5%4.0 41,00 935,36 0,02 1557,17 25 1823 36 36,54 0,059 52,71 0.1 127,93 160/350
I[IAOB Moayas APM | 32 BBIHr(A)-LS-0,66 5%4.0 2700 | 128039 0,02 155717 25 11,08 36 29,98 0,059 | 4576 0.1 119,11 160/350
Ilxad CH JIDC 32 TTsbllsur(A)-LS 3%4,0 2000 | 155717 0,02 1557,17 25 20,20 39 26,58 0059 | 4215 0.1 114,53 160/350
TIC Motyia cuctem 6 BBIHr(A)-LS-0,66 3%4,0 12,00 | 2029,10 0,02 2029,10 25 0,45 39 25,01 0,01 | 583 0.1 190,74 160/350
TIC Moy PY-35 kB | 6 BBIr(A)-LS-0,66 3%4,0 7,00 2444,06 0,02 2444,06 25 0,45 39 25,01 0,146 | 6484 0.1 297,53 160/350
E%Moﬂy“" ALY u 6 BBIHR(A)-LS-0,66 3x2.5 41,00 630,29 0,02 1135,46 25 0,45 30 25,01 0081 | 46,30 0.1 150,92 160/350
TIC Mosysia APM 6 BBIHr(A)-LS-0,66 3%2.5 32,00 780,59 0,02 113546 25 0,45 30 25,01 0,08 46,30 0.1 150,92 160/350
CCTIEEIH Moy cu- 6 BBIHr(A)-LS-0,66 3x4,0 1200 | 202910 0,02 2029,10 25 0,45 39 25,01 0,10 51,83 0.1 100,74 160/350
CLyAMonyrn PY-351 g BBTHr(A)-LS-0,66 3%4,0 6,00 253896 | 0,02 2538,96 25 0,45 39 25,01 0,16 68,25 0.1 328,84 160/350
ggg Mopyna ACY 6 BBTHr(A)-LS-0,66 3%2,5 41,00 630,29 0,02 1135 46 25 0,45 30 25,01 0,08 46,30 0.1 150,92 160/350
CKYT Mojyns APM 6 BBIHr(A)-LS-0,66 3x2.5 32,00 780,59 0,02 113546 25 0,45 30 25,01 0,08 46,30 0.1 150,92 160/350
Ocpemenne mrahos 6 BBI'ur(A)-LS-0,66 3x2,5 30,0 823,97 0,02 1135,46 25 0,54 30 25,01 0,40 46,30 0,1 150,93 160/350
monynst ACY u CI'O
2;‘;,"‘;‘;’1‘;" fanesen 6 BBI'Hr(A)-LS-0,66 3x2,5 10,0 2182,81 0,02 2182,81 25 0,64 39 25,02 0,58 56,32 0,1 225,30 160/350
Ocpemenne mragos 6 BBIHr(A)-LS-0,66 3x2,5 45,0 580,36 0,02 1135,46 25 0,91 30 25,04 0,404 46,33 01 150,97 160/350
MOleHﬂ CHUCTCM
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Pacuer TK3 cetu codctBennbix HY)1 0,4 kB s JI9C 0,4 kB (B coorBercTBUmn ¢ [OCT 28249-93)

ITapameTpsl reneparopa:

Pr wom> KBT 80
Ur yom KB 0,4
cos(¢r) 08
1, 0.e. 0,91
X"4r, O.€. 0,13
St ows KBA 100
X"4 1, MOM 151,42
r-, MOm 22,71
Ud)(()), kB 0,2309
Loy A 198,27
E"d)(()), kB 0,2501
E"(()), kB 0,4332

Tabnuua 3.9 — IIposepka kabens 0,4 kB o 1auTenbHO J0IMyCTUMOM Harpyske, TepMmocToiikocTy npu K3, nagenuto nanpspkenus npu nutanuu ot J[9C 0,4 kB
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I o HpOBepKa MMaJACHHA HAIIPAXKCHHA B KOHIIC
Tlnna pOBEpKa 110 JUIUTEJIBHO JI0IIYCTUMOMY TOKY IIpoBepka Ha TEPMUYECKYHO CTOMKOCTh [
HaumenoBanue npucoenu- Ceuenue
HeHIs Mapka xabens cabers kabes, =
LKaG, M PHarp.1 II[I[BO3:[.1 K Ip.I[I[TBo CpaB' IHan.! |(3)K3; I A IK3-1c; k Ip.AOrU rO! Xos AU. B AU %
KBT A T ., A | Hemme | A A (DKS3> KA kA | OM/kM | OM/KM ’ ’
PYHH-0,4 kB AHBBE‘_TF(A)' 4x95 20,00 73,48 248 085 | 2108 > 113,44 | 1377,07 | 204318 | 848 | 3,162 | 26,82 0,22 0,66 0,37 0,097
Ikad ACY Vestas PPC BBIur(A)-LS-0,66 | 3x2,5 36,00 1,12 30 0,85 | 255 > 51 | 667,75 | 722,63 | 0,27 7,07 1,91 8 6,96 1,47 0,666
IlIkad ACY Vestas SCADA | BBI'ur(A)-LS-0,66 3x4 41,00 3,9 39 0,85 | 33,15 > 17,73 | 830,50 | 86851 | 0,43 7,07 3,04 5 5,6 3,63 1,652
IIxad UBIT Nel BBIur(A)-LS-0,66 | 5%6,0 37,00 10,5 46 0,85 | 39,1 > 15,95 | 1024,38 | 112849 | 0,65 7,07 4,59 3,54 4,24 3,62 0,952
IIxad VBIT Ne2 BBIur(A)-LS-0,66 | 5%6,0 38,00 10,5 46 0,85 | 39,1 > 15,95 | 1014,00 | 111126 | 0,65 7,07 4,59 3,54 4,24 3,72 0,978
3BY1 BBIur(A)-LS-0,66 | 3x4,0 37,00 3,225 39 0,85 | 33,15 > 14,66 | 879,30 | 93423 | 0,43 7,07 3,04 5 5,6 2,71 1,233
3BY2 BBIur(A)-LS-0,66 | 3x4,0 37,00 3,225 39 0,85 | 33,15 > 14,66 | 879,30 | 93423 | 043 7,07 3,04 5 5,6 2,71 1,233
E;‘i‘,’gg‘;yg“ BRIUHORATE | BBIHr(A)-LS-0,66 |  3%2,5 17,00 0,4 30 085 | 255 > 1,82 | 1017,57 | 120849 | 027 | 7,07 1,91 8 6,96 025 | 0112
L{CH Mozyst cuctem BBIur(A)-LS-0,66 | 5x4,0 38,00 5,4 36 0,85 | 30,6 > 912 | 866,75 | 917,01 | 043 7,07 3,04 5 5,6 2,73 0,717
LICH Moayxst PY-35 kB BBIur(A)-LS-0,66 | 5x4,0 15,00 5,4 36 0,85 | 30,6 > 9,12 | 119419 | 1490,62 | 0,43 7,07 3,04 5 5,6 1,08 0,283
IICH Moaynst ACY uCI'> | BBI'ur(A)-LS-0,66 | 5x25 41,00 4,9 27 0,85 | 22,95 > 8,27 | 606,03 | 649,36 | 0,27 7,07 1,01 8 6,96 4,25 1,119
1[CH Monyast APM BBIur(A)-LS-0,66 | 5%2,5 27,00 4,9 27 0,85 | 22,95 > 8,27 | 80850 | 900,69 | 0,27 7,07 1,91 8 6,96 2,80 0,737
L[IAOB Mogyust cucrem BBIur(A)-LS-0,66 | 5x10,0 15,00 15,2 63 0,85 | 53,55 > 27,17 | 1292,97 | 1728,40 | 1,09 7,07 7,71 2,13 2,88 1,31 0,346
LIAOB Monyus PY-35 kB BBIur(A)-LS-0,66 | 5x4,0 5,00 42 36 0,85 | 30,6 > 751 | 1310,68 | 1830,86 | 0,43 7,07 3,04 5 5,6 0,28 0,074
IIAOB Moxynss ACY u CI'D | BBIur(A)-LS-0,66 | 5x4,0 41,00 10,2 36 0,85 | 30,6 > 18,23 | 830,50 | 86851 | 0,43 7,07 3,04 5 5,6 5,57 1,466
L[AOB Moxyns APM BBIur(A)-LS-0,66 | 5x4,0 27,00 6,7 36 0,85 | 30,6 > 11,98 | 1016,42 | 114121 | 043 7,07 3,04 5 5,6 2,41 0,634
lkad CH IDC IIsbl1Bur(A)-LS 3x4,0 20,00 4 39 0,85 | 33,15 > 20,20 | 1120,88 | 1331,00 | 0,43 7,07 3,04 5 5,6 1,84 0,834
T1C Mogyast cucteM BBIur(A)-LS-0,66 | 3x4,0 12,00 0,1 39 0,85 | 33,15 > 0,45 | 123500 | 159365 | 0,43 7,07 3,04 5 5,6 0,03 0,012
TIC Mogyus PY-35 kB BBIur(A)-LS-0,66 | 3x4,0 7,00 0,1 39 0,85 | 33,15 > 045 | 1292,68 | 176653 | 0,43 7,07 3,04 5 5,6 0,02 0,007
T1IC Moayust ACY u CI'D BBIur(A)-LS-0,66 | 3x2,5 41,00 0,1 30 0,85 | 255 > 045 | 606,03 | 649,36 | 0,27 7,07 1,01 8 6,96 0,30 0,136
T1IC Moaynst APM BBIur(A)-LS-0,66 | 3%2,5 32,00 0,1 30 0,85 | 255 > 045 | 72512 | 79315 | 0,27 7,07 1,91 8 6,96 0,23 0,106
CKY ]I Moyt cuctem BBIur(A)-LS-0,66 | 3x4,0 12,00 0,1 39 0,85 | 33,15 > 0,45 | 123500 | 1593,65 | 0,43 7,07 3,04 5 5,6 0,05 0,025
CKY ]I Moayxst PY-35 kB BBIur(A)-LS-0,66 | 3x4,0 6,00 0,1 39 0,85 | 33,15 > 0,45 | 1302,10 | 1799,33 | 0,43 7,07 3,04 5 5,6 0,03 0,012
CKYJ] Monynst ACY u CI'D | BBI'Hr(A)-LS-0,66 | 3x2,5 41,00 0,1 30 0,85 | 255 > 0,45 | 606,03 | 649,36 | 0,27 7,07 1,01 8 6,96 0,30 0,136
CKY ]l Moaynst APM BBIur(A)-LS-0,66 | 3x2,5 32,00 0,1 30 0,85 | 255 > 045 | 72512 | 79315 | 0,27 7,07 1,01 8 6,96 0,23 0,106
gg?ﬁegﬁgmaq"m MOAYIIA BBI'ur(A)-LS-0,66 3x2,5 30,00 0,12 30 0,85 25,5 > 0,54 756,83 833,27 0,27 7,07 1,91 8 6,96 0,26 0,119
Ocsemenne naneneit KPY-35 kB | BBIHr(A)-LS-0,66 3x4 10,00 0,14 39 085 | 3315 > 0,64 | 125994 | 166357 | 0,43 7,07 3,04 5 5,6 0,06 0,029
S;:Teeﬁe*‘“e mikaoB Moy BBIHr(A)-LS-0,66 3x2,5 45,00 0,20 30 0,85 25,5 > 091 | 563,44 600,13 0,27 7,07 1,01 8 6,96 0,33 0,149
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Ta6muma 3.10 — IIpoBepka kabens 0,4 kB o HeBozropanuto npu snekrpocHadkennn ot 129C 0,4 kB
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Tox K3 B Bpems Bpewms cpabatsi-
ABTO- cpabatel- | Tox K3 Ha P P . JotmycTuMBlit pesien mo
KOHIIE Qo Ipacu. . Q. Q« BaHUS pe3epBHOM Q«
HammenoBanwne npu- Mat CeueHue Amana JIMHUH BAHIA 20m 3ALTUTHI TemIepatype
P Mapka kabens Kabers, aBTOMaTa k
COEIUHHUSI Kxabens Lo | @)
ka0, M 3
Lo A I 15.3) A CeK K3 rpaxn. C A A rpaxn. C rpaxn. C Cex rpan. C rpax. C
K
’ KA
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
PYHH-0,4 <B 160 ATTsBI1Isar(A)-LS-1 4x95 2000 | 1377,07 0.1 1377,07 25 126,5 248 3371 | 00001 | 3382 03 34,03 160/350
ggg@ ACY Vestas 16 BBIHr(A)-LS-0,66 3x2,5 36,00 667,75 0,02 949,25 25 5,1 30 26,30 0,056 41,07 0,1 109,24 160/350
gg:‘g :‘CV Vestas 32 BBI'ur(A)-LS-0,66 3x4 41,00 830,50 0,02 1121,88 25 17,73 39 34,30 0,031 42,49 0,1 77,89 160/350
IlTxad VIBIT Nel 32 BBIHr(A)-LS-0,66 5%6,0 3700 | 102438 0,02 1202,62 25 15,05 46 30,41 0,016 34,51 0.1 51,56 160/350
Ilixad VIBIT No2 32 BBIHr(A)-LS-0,66 5%6,0 3800 | 1014,00 0,02 1202,62 25 15,95 46 30,41 0,016 34,51 0,1 51,56 160/350
3BV 32 BBIHr(A)-LS-0,66 3%4,0 37,00 879,30 0,02 1120,88 25 14,66 39 32,46 0,031 | 40,60 0,1 7575 160/350
3BY2 32 BBIHr(A)-LS-0,66 3540 37,00 879,30 0,02 1120,88 25 14,66 39 32,46 0,031 | 40,60 0,1 7575 160/350
B3Box npy»uH BbI-
Kodarens KPYD-35 6 BBIHr(A)-LS-0,66 3%2,5 17,00 | 1017,57 0,02 1017,57 25 1,82 30 2517 0065 | 4213 0.1 122,17 160/350
kB
I[ICH Monyss cuctem | 16 BBIHr(A)-LS-0,66 5%4,0 38,00 866,75 0,02 1120,88 25 9,12 36 27,89 0,031 35,88 0.1 70,42 160/350
KHIBCH Monyns PY-35 16 BBTHr(A)-LS-0,66 5x4,0 1500 | 1194,19 0,02 1194,19 25 9,12 36 27,89 0,035 36,98 0.1 76,68 160/350
ICHFCBH Monyna ACYm | g BBIHr(A)-LS-0,66 5%2,5 41,00 606,03 0,02 949,25 25 8,27 27 29,22 0056 | 44,16 0.1 113,12 160/350
1[ICH Monyn APM 16 BBIur(A)-LS-0,66 5%2.5 27,00 808,50 0,02 949,25 25 8,27 27 29,22 0056 | 4416 0.1 113,12 160/350
C”j;OB Monyns cu- 40 BBIHR(A)-LS-0,66 5%10,0 1500 | 1292,97 0,02 1292,97 25 2717 63 33,37 0,007 35,00 0.1 42,07 160/350
gLSIAKgB Monys PY- 16 BBIHR(A)-LS-0,66 5x4.0 5,00 1310,68 0,02 1310,68 25 7,51 36 26,96 0,042 37,91 0.1 86,61 160/350
ngr%B Monynst ACY | 55 BBIHR(A)-LS-0,66 5%4.0 41,00 830,50 0,02 1120,88 25 1823 36 36,54 0031 | 4480 0.1 80,50 160/350
IAOB Moayna APM | 32 BBIur(A)-LS-0,66 5%4.0 2700 | 101642 0,02 1120,88 25 11,98 36 29,98 0,031 38,04 0.1 72,86 160/350
Tlxad CH JIIC 32 TsBllBur(A)-LS 3%4,0 2000 | 112088 0,02 1120,88 25 20,20 39 26,58 0,031 34,53 0.1 68,89 160/350
TIC Moyns cietem 6 BB ur(A)-LS-0,66 3540 12,00 | 123500 0,02 1235,00 25 0,45 39 25,01 0,037 34,63 0.1 76,92 160/350
TIC Monyns PY-35 kB | 6 BB ur(A)-LS-0,66 3540 7,00 1292,68 0,02 1292,68 25 0,45 39 25,01 0,041 35,57 0.1 82,41 160/350
E%Moﬂy“" ACYu 6 BBIHR(A)-LS-0,66 3%2.5 41,00 606,03 0,02 949,25 25 0,45 30 25,01 0,056 3971 0.1 107,53 160/350
TIC Monyns APM 6 BBIur(A)-LS-0,66 3%2.5 32,00 72512 0,02 949,25 25 0,45 30 25,01 0,06 39,71 0.1 107,53 160/350
CCTIEEH Moy cu- 6 BBIHr(A)-LS-0,66 3x4.0 1200 | 1235,00 0,02 1235,00 25 0,45 39 25,01 0,04 3463 01 76,92 160/350
fgyﬂ Moxyna PY-35 | ¢ BBIHr(A)-LS-0,66 3x4,0 6,00 1302,10 0,02 1302,10 25 0,45 39 25,01 0,04 35,73 01 83,34 160/350
ggg Mopyna ACY 6 BBTHr(A)-LS-0,66 3%2.5 41,00 606,03 0,02 949,25 25 0,45 30 25,01 0,06 3971 0.1 107,53 160/350
CKYT Mojyns APM 6 BBIHr(A)-LS-0,66 3%2.5 32,00 72512 0,02 949,25 25 0,45 30 2501 0,06 39,71 0.1 107,53 160/350
Ocpemenne mraos 6 BBIHr(A)-LS-0,66 3x2,5 30,0 756,83 0,02 949,25 25 0,54 30 25,01 0,06 39,71 01 107,54 160/350
monynst ACY u CI'O
2;‘;,"‘;‘;’1‘;" fanesen 6 BBI'Hr(A)-LS-0,66 3x2,5 10,0 1259,94 0,02 1259,94 25 0,64 39 25,02 0,04 35,04 0,1 79,27 160/350
Ocpemenne mragos 6 BBI'ur(A)-LS-0,66 3x2,5 45,0 563,44 0,02 949,25 25 0,91 30 25,04 0,056 39,74 0,1 107,57 160/350
MO}lyIIﬂ CHUCTCM
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4 IIposepka odopynoBanus 35 kB Ha ycroiiunBocTh K TokKam K3

Bb1600p OCHOBHOTO 3JI€KTPOTEXHUYECKOTO 000PYI0BaHUS TIOJICTAHIIUU BBITTOTH -
€TCSl UCXOJS U3 CIAEAYIOIINX YCIOBUI:

- MakCUMAJIBHOTO JUIMTENBHOTO TOKa B HOPMAaJbHBIX, MOCJIEAaBAPUUHBIX U pe-
MOHTHBIX PEKHUMAX, C YUYETOM MEPErpy304HOi CIOCOOHOCTH 000PYI0BaHUS;

- HaNpsHKEHUS PUCOETUHECHUI;

- OTKJTIOYAIOIIEN CITIOCOOHOCTH 000pYAOBaHMUS;

- TEPMHUYECKOU U DJIEKTPOJIUHAMHUYECKOM CTOMKOCTH K TOKaM KOPOTKOTO 3aMbl-
KaHUSL.

[Tapametps! TokoB K3 Ha mmuax 35 kB na 2026 r. npeacrasnena B Tabnuie 4.1.

Tab6muma 4.1 — ITapametpsl TokoB K3 Ha mmHax 35 kB Ha 2026 1.

Haumenosanue I1C 000705081 TOK;;(.)?((;TKOFO SaMb;I;Z;Ti’I;:A ky 1 T, ¢ B K> KAZ-C
PVY-35 kB IIC 220 xB 35xB 12,95 29,078 1,588 0,0188 108,81
PII-35kB MV «Mamnmnanckas BOC» 35kB 11,77 26,089 1,581 0,0184 107,75
BDOV Nel 35 kB 6,08 9,617 1,090 0,0041 34,28
BOVY N2 35xB 7,02 11,909 1,178 0,0058 50,10
BOY Ne3 35 kB 5,41 10,77 1,370 0,0101 77,17
BOY Ned 35 kB 7,43 16,206 1,516 0,0151 97,57
BOV Ne5 35xB 9,02 14,153 1,106 0,0045 31,88
B2V Ne6 35xB 8,25 13,64 1,158 0,0054 39,92
BOVY Ne7 35xB 7,31 13,59 1,296 0,0082 58,18
BOVY Ne8 35xB 6,12 11,902 1,362 0,0098 67,25
BOVY N9 35xB 9,31 18,98 1,431 0,0119 78,26
B3OV Nel0 35xB 8,80 13,66 1,087 0,0041 27,98
B2V Nell 35 kB 9,60 15,687 1,152 0,0053 37,74
Q?‘_ BOV Nel2 35xB 10,33 18,313 1,255 0,0073 52,35
(g_ BOY Nel3 35 kB 5,96 11,710 1,351 0,0096 65,95
E BOV Nel4 35xB 75 15,998 1,479 0,0136 86,37
B3V Nel5 35xB 9,33 20,49 1,538 0,0161 97,65
B2V Nel6 35 kB 10,54 16,469 1,104 0,0044 32,51
9 BOV Nel7 35xB 10,84 17,761 1,162 0,0055 41,08
'§ BDY Nel8 35 kB 11,45 20,73 1,287 0,0080 58,63
5
VY napusiii Toxk K3 Ha ctopone 35 kB:
. 3
5 Ly=\/§-kyﬂ-l}(<).
= /lucm
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

e ky, - ynapHelid Koopuimenr.

0,01
— T.
kya =14+e T,

rae 1, — IOCTOsIHHAs BPEMEHH 3aTyXaHHUs allepUOANYECKON COCTABIISIONIEN TOKA

K3, c.

Ta= Xf—)K ;
W R,
w=2-m-f,

rjae f - 4acToTa ceTu;
TennoBo# ummynsc oT Toka K3 Ha cropone 35 kB:

By = I’l% " (Coren, T Ta)KAZ'C;
tOTKJ’I.:tp.3.+t0.B C)

rae t,, — BpeMs IeHCTBUS PENEeHHOMN 3aIUThl (OCHOBHOM 3aIMTHI 3alIMIIAEMOTO
AIEMEHTA);

t,5. — OJIHOE BpEeMs OTKJIIOUEHHUS BBIKIIFOUATEIIS.

T, — TOCTOSIHHAsE BPEMEHM 3aTyXaHUs alepHOJUYECKOW COCTABJISIONIEN TOKa
K3, c.

Pacuetr makcumanbHOTO pabouero Toka:

- pacueT MakcuMalibHOTO pabouero Toka BOY, A:

PHOM.BSY
V3- Usion - COSQD’

riae - Pyoum B3y - HOMUHAIIbHAS aKTUBHASI MOIIHOCTh BOY, kBT;

Ipa6.MaKc. =

U, om - HOMUHAJIBHBIC HANIPSIKEHUE, KB;
cos@ — k03P GULMEHT MOIIHOCTH, paBHbIM 0,88 (macmopTHbIE AaHHbIE HA TeHE-
patop BOY).
4200
V3:35:0,88

= 78,73 A;

Ipa6.Ma1<c. =

- pacueT MakcuMasibHOTO padbouero Toka TCH, A:

I — SHOM.TCH — 100
pab.makc. \/§ ] UHOM \/§ .35

TIe - Syom TcH - HOMHUHANBHAS nosiHas MoiHOCTh TCH, kBA;

= 1,65 A,
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U, om - HOMHHAJIbHBIC HANIPSKEHUE, KB.

MaxkcumanbHble paboune TOKH MPUCOSAMHEHNI MTpeicTaBiIeHbI B Tabmuie 4.2.

Tabnuna 4.2 — MakcumainbHble pabodrie TOKM IPUCOeTUHEHUN

Vuacrtok KJI lyaxe.pas.s A

BOY Ne3-BDYV Ne4 78,73

BDOY Ne4-BDY Nel( 157,46

BOY Nel0-BBY Nell 236,19

BOVY Nel1-BBY Nel?7 314,92

BBV Nel7 - PIT1-35 kB CII MY Mannauckas BOC 393,65
BOY Ne8-BDY No7 78,73

BOY Ne7-BDY Neb 157,46

BOY Ne6-BDY Ne5 236,19

BOVY Ne5-PI1-35 kB CII MY Mannauckas BOC 314,92
BOY Nel-BDY No2 78,73

BOY Ne2-BDY Ne3 157,46

BDOY Ne3-BDYV Nel2 236,19

BBV Nel2 - PI1-35 kB CII MY Mannauckas BOC 314,92
BOY Nel3-BBY Nel4 78,73

BOY Nel14-BDY Nels 157,46

BOY Nel5-BBY Nel6 236,19

BOVY Nel6-BDY Nel8 314,92

BDOV Nel8 - PI1-35 kB CIII MY Mannauckas BOC 393,65

PII-35 kB CIII MY Maumnanckas BOC - PY-35 kB IIC 110 kB IIC 220 kB 1417,14
TCH 100 xBA 35/0,4 kB, BBox 35 kB 1,65

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

4.1 Boioop siueex PY-35 kB MY Manaanckas BIOC

VYcnoBust BeIOOpa:

- 10 HAPHKEHUIO Uyer < Uyoy

- 110 TOKY IMaKc.paGS IHOM!

1€ |lyon, HOMUHATBHBIN TOK IS TJIABHBIX 1IE€TIEH M COOPHBIX IIIWH;

- [0 TEPMUUECKO# CTOMKOCTH B <17 -t

rjae |t — npeaenbHbI TOK TEPMUYECKON CTOMKOCTH IO KaTallory, KA,

tr —JIMTENPHOCTh NPOTEKAHUS TOKA TEPMUYECKON CTOMKOCTH I10 KaTaJory, C;
B— tennoBoii umnyibe ot Toka K3, kA%-c, B = IZ - (toren + To);

- (tomen. + T,) cymma BpemeH oTkirodeHus K3 mpu n1eiicTBUM OCHOBHOM peneii-

HOU 3alIUThI C YUCTOM IIOJIHOTO BPEMECHHN OTKIIOYCHHA COOTBETCTBYIOIICTO BBIKJIIOYA-

TEJIS ¥ DKBUBAJIEHTHOW MOCTOSHHOW BPEMEHH 3aTyXaHMS allepUOJUYECKON COCTABIIS-

rorei Toka K3,
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- 110 NEKTPOIMHAMUYECKOH CTOUKOCTH 1,<lyp e ,

rae |y — AeCTByIONME 3HAYEHUE IPENENILHOrO CKBO3HOro ToKa K3 mo karaio-
ry (HOMUHaAJIbHBIA KPaTKOBPEMEHHBIN TOK),

Inp.c. — AMIUIUTYJHOE 3HaYEHHE MIPE/IeIbHOTO CKBO3HOTO Toka K3 mo karanory.

TexHnyeckue XapakTepUCTUKU M BHIOOD TJIaBHBIX LENel U COOPHBIX HIMH Mpe-

cTaBJieHbI B Ta0uie 4.3.

Tabnuna 4.3 — Texuuueckre XapakTepUCTUKHN U BBIOOP TJIaBHBIX Lienei u coop-

HBIX IIIHUH
PaC“IeTHBIe JaHHBIC TeXHI/I"IeCKI/Ie JAHHBIC
HanmenoBanue | N i ) ] 2.t
Uyer, kB | 4P Ino, KA <A BoxA%c | U KB | Lo A | Ip KA | e KA . Azcr '
COopubte mnbl PII-35 kB | g5 | 49794 | 1671 | 2246 | 107,75 35 2000 25 63 625
CIII 35 xB
[naprie uenn KPY 35 kB 35 | 141714 | 1671 | 2246 | 107.75 35 2000 25 63 625
CIII 35 kB

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

4.2 Bp10Op BaKyyMHBIX BbIKJIIOUaTe el siueek 35 kB

VY ci10BUSL NPOBEPKU BBIKJIKOYATEIIS:

- 10 HaNPsKEHHI0 Uy < Uy

- 110 TOKY Imax< lisoms

- MPOBEpPKa HA CUMMETPUYHBIA TOK OTKIHOUEHUS | < Lo wows

- IPOBEPKA HA 3IEKTPOJUHAMUUECKYIO CTOMKOCTD  1,<iyp ¢,

rae lyp . — AelicTByIOImKE 3HaYEHUE NPENEIbHOr0 CKBO3HOro Toka K3 no karaio-
ry (HOMUHaJIbHBIA KPaTKOBPEMEHHBIN TOK),

Inp.c. — AMIUIUTYJHOE 3HAYEHHE MTPEICIBHOTO CKBO3HOTO Toka K3 1o karasory;

- MPOBEpKA Ha TEPMUYECKYIO CTOHKOCTh B, < I? - tr,

rae It — npenenbHbId TOK TEPMUYECKON CTOMKOCTH 10 KaTajuory,

tr —AIMTENBPHOCTh MPOTEKAHUSA TOKA TEPMUYECKON CTOMKOCTH I10 KaTaJoTy.

TexHrUecKue XapaKTepUCTUKH U BBIOOp BhIKIItoUareneit 35 kB npencraBiieHbl B

tabmurie 4.4.
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Ta6nuna 4.4 — TexHu4yeckre XapakTEpUCTUKHU U BbIOOP BhIKIIIO4aTeneit 35 kB

PacuerHble maHHBIE TexHUYECKHE JJAHHEIE
Hanmenosanne UyCT! IMaKc.pa6v IHO, iyl BKZ UHDMI IHOM! IOTK, HOM? inp.ca 172“ . tT
kB A KA KA KA‘C kB A KA KA kA%c
BB-35-TCH 35 1,65 16,71 22,46 107,75 35 1250 25 63 625
B-KJI1 35 xB Masn-
nanckas BOC - 35 1417,14 | 16,71 22,53 1088’0 35 2000 25 63 625
I1C 220 xB

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

[TpoBepka BRIKITIOYATENCH Ha OTKITIOYAIOIITYIO CITOCOOHOCTH C YIETOM COIEpKa-
HUSI allEPUOITUYECKON COCTABIISAIOIECH.
B cootBercTBUM ¢ 'OCT P 52565-2006 11.6.6.1.2 onpenenum anepronuecKyro
COCTABJIIOLIYIO TOKa B MOMEHT OTKJIFOUECHHMS BBIKIIFOUaresns P3:
Bl V2
'“ =700
re [ — OTHOCUTEIHLHOE COJIEPIKaHME allepUONICCKON COCTABIISIONICH B TOKE B
npolLeHTax, onpeaensercs mo pucynky 3 'OCT P 52565-2006. f = 35% npu BpemeHu
oTkJIroueHus = 50 Mmc.
. 35-11,77-v2
‘e = T100
[Tonubiid Tok K3 B MOMEHT OTKJIFOUEHHUS BbIKItouaresns P3 cocrasnser
Liosu =1,+ i, =11,77 + 4,94 = 16,71 KA.
lork, vow BBIKITFOUaTENA 35 KB PY-35 kB MY BOC cocrasinser 25 kKA.
Lionn = 16,71KA < I 1 uom = 25 KA

= 4,94 KA

4.3 Boioop TpanchopmaTopoB Toka siueek KPY 35 kB
Ycnosus Beioopa TT:

- 10 HanpsKeHUIO Uy, < Uy

- II0 TOKY IHOpM < I]HOM; ImaXS I]HOM;

- TI0 BJICKTPOJUHAMUYECKOU CTOMKOCTH;

- 110 TEPMUYECKO# cTolKOoCTU B <I? - tr,

rae |t — npenenbHbIi TOK TEPMUYECKON CTOMKOCTH IO KaTajory,

tr =M TENBHOCTh TPOTEKAHUS TOKA TEPMHUUYECKOW CTOMKOCTH MO KaTaJIory;
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- 1[I0 BTOPUYHOM  Harpyske  Syon>Suup (paccMaTpuBaeTCcsi B TOME
B3C00086.286.5.1-1J103.3).
[Tapametpsr 00MOTOK TpaHchopmaTtopa Toka 35 kB  mpencraBieHbI

B Ta0smme 4.5.

Ta6nuna 4.5 — [NapameTpsl 0OMOTOK TpaHchopMaTopa TOKa

HaunmenoBanue TT IlepBuunsbiii Toxk TT, A Bropuunsiii Tox TT, A Knacc tounoctu TT
TT-35 BOY Nel7 400 5 5P/0,5/0,2S
TT-35 BOVY Ne§ 400 5 5P/0,5/0,2S
TT-35 TCH 100 5 5P/0,5
TT-35 BOY Nel2 400 5 5P/0,5/0,2S
TT-35 BOY Nel8 400 5 5P/0,5/0,2S
TT-KJI2 35 kB Mannas-
cxas BOC — I1C 220 kB 2000 5 5P/5P/0,5/0,2S

Pe3ynpTaThl BBIOOpa TpaHC(HOPMATOPOB TOKA M UX TEXHHUYECKUE XapaKTEPUCTUKH

MIpeICTaBICHBI B TaOymIie 4.6.

Tabnuna 4.6 — Texauueckne XapakKTePUCTHKU

PacueTHble naHHBIE Texaunueckue napamerpst TT
HaumenoBanue . - 3
TT Uyc‘rl IMaKc.paG! InO: Iy! BE, UHOMI IHOMI IT(3)| Lot IT . tT
kB A KA KA kA% ¢ kB A KA KA kA%
TT-35 BOY Nel7 35 393,65 16,71 22,46 107,75 35 400 24 60 576
TT-35 BOY Ne5 35 314,92 16,71 22,46 107,75 35 400 24 60 576
TT-35 TCH 35 1,65 16,71 22,46 107,75 35 200 12 30 144
TT-35 BOY Nel2 35 314,92 16,71 22,53 108,08 35 400 24 60 576
TT-35 BOY Nel8 35 393,65 16,71 22,53 108,08 35 400 24 60 576
TT-KJI 35 kB
Mannanckas
35 1417,14 16,71 22,53 108,08 35 2000 60 150 3600
BOC -TIC 220
kB

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

Pacuyer o onpeeneHno Harpy30Kk TpaHc(hopMaTopoB TOKa MPEACTABIEH B TOME
«Peneiinas 3anuTa 1 peructpanus aBapuitHbix coosituiny B2C00086.286.5.1-MJ103.3.

4.4 Bb10Op MHAYKTUBHBIX TPaHchopMaTopoB HanpskeHus 35 kB

B sueiikax 35 kB k ycTaHOBKE NPHUHATHI AHTHUPE30HAHCHBIE HWHIYKTHUBHBIC
TpaHchopMaTopsl HarnpsikeHus 35 kB ¢ TpeMsi BTOpUYHBIMH OOMOTKaMHU.

VYcnosus Beibopa TH:

- 10 HanPsKEHUIO Uy < U

- 110 KOHCTPYKIIMH U CXEME COeIUHEHUsI 0OMOTOK;

- 110 KJ1accy ToyHocTH (paccmatpuBaetcs B Tome BOC00086.286.5.1-11J103.3);
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

[ 39]

-10  BTOPUYHOM  HArpy3ke  Syov>Suap  (PaccmaTpuBaeTcst B TOME
B5C00086.286.5.1-1J103.3).
[TapameTpsl 00MOTOK TpaHchopmaTOpoB HampsukeHHs 35 kB mpencrtaBieHbI B

tabmure 4.7.

Ta6nuna 4.7 — [1apameTpsl 0OMOTOK TpaHcopmaTopa HanpspkeHus 35 kB

HanmenoBanue TH ITapameTpsl 00MOTOK Krnacc Tounoctu TH
TH-35-CIII 35/0’1/0’1/0’1 B 0,5/0,5/3P
- - = = = _K 1 b
V3 43 V3" 3

Pacuer no ompezaeneHnio Harpy3ok TpaHC(HOPMATOPOB HANPSLDKEHHUS MpPEICTaB-
neH B toMe BDC00086.286.5.1-NJ103.3 «Peneiinas 3ammra U perucrpauus aBapHil-
HBIX COOBITHIN.

4.5 Bo10op passeaunuresien 35 kB

VYcnoBus BeiOOpa:

- 10 HANPsKEHUIO Uy < U

- 110 TOKY Imax< lisoms

- IPOBEPKa Ha 3IEKTPOANHAMUUYECKYIO CTOUKOCTD 1y<iyp.

Inp.c. — AMIUIUTYJHOE 3HaYEHHE NIPEAEIBHOT0 CKBO3HOTO Toka K3 1o katanory;

- IPOBEPKA HA TEPMUYECKYIO CTOMKOCTb B, < IZ - tr,,

rae |t — npenenbHblil TOK TEPMUYECKON CTOMKOCTH MO KaTaJory;

tr — ITUTENBbHOCTh MPOTEKAHUS TOKA TEPMHUUECKON CTOMKOCTH IO KaTajory.

TexHHUecKue XapaKTepUCTUKH U BbIOOp pazbenuuurteneil 35 kB npeacTaBieHsb

B Ta0mne 4.8.

Tabnuua 4.8 — TexHuyeckne xapakTepUCTUKU U BBIOOP pazbeanHuTene 35 kB

PacueTHble JaHHBIE TeXHUYECKHE JaHHBIE
Hanverosare Uyer, KB Imax, A iy, KA B, kAZcex Uyow, KB Liows A ip.cs KA I+ tr, kKA%-c
P-35 BDV Nel7 35 393,65 22,46 107,75 35 1250 63 625
P-35 BDV Ne5 35 314,92 22,46 107,75 35 1250 63 625
P-35 BOY Nel2 35 314,92 22,53 108,08 35 1250 63 625
P-35 BOY Nel8 35 393,65 22,53 108,08 35 1250 63 625
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4.6 Ilpoepka odopynoBanus 35 kB BIY

[TpoBepka obopynosanus 35 kB BOVY npencrasiena B Tadnuie 4.9.

Tabnuua 4.9 — Ilposepka o6opynosanus 35 kB BOY

L 40]

PacquHBIe JAHHBIC TeXHI/IquKI/Ie JaHHBbIC
Hanmenosanne UYCTv IMaKc.paﬁv IHO, iY‘ BKQ UHOM! IH0M1 Iom, HOM? in»C’ 172" : tT
kB A KA KA KA“C kB A KA KA kA%
Auciika PY 35 kB | o5 | 47538 | 1671 | 2008 | 1977 | 405 | 630 | 25 | 625 625
Ormazabal cgm.3 5

Ipumeuanus — [Napamerpsl TK3 npunsars s BOY Nel2

4

Bzam uHB

[Todn. u dama

WHB. N2 nodn

Uzm. | Kon.yd| /lucm | Nedok.

Todn.

Aama

B3000086.286.5.1-1/103.1
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

5 MoJaHue3anura 1 3a3eMJIeHne

5.1 Moanue3amura

Bce npunsitoe 060pyaoBaHHe MOCTABISETCS KOMIUIEKTHOM MOCTaBKOM OT 3aBO-
noB u3rotoBureneil u coorserctByer 'OCT P 54418.24-2013 g BOY u CO 153-
34.21.122-2003 st monyns ynpasienus BOC.

MertamiokoHcTpykIuu OamHn BOVY ucnone3yroTcss B Ka4eCTBE €CTECTBEHHOI'O
MOJIHUENIPUEMHHUKA, a CTPOUTENbHbIE KOHCTPYKIMHM (yHIAaMeHTOB BDY B kauectBe
€CTECTBEHHBIX 3a3€MJIUTENCH.

KoncrpykruBnbie ocooenHoctu BOY onpenenstor | ypoBens 3amutsl ot [TYM.

Jost monyna ynpasienust BOC u 19C npunsr |l yposens 3amutst ot [TYM.

OxpanieHHple MeTauimueckue Juctbl kpoBiu MY BOC He mMoryT obecneuuThb
JOCTaTOYHO MPOYHYIO 3JEKTPUUECKYIO CBSA3b JJISl BBINOJIHEHUS (PYHKIIMU MOJIHUETIPU-
€MHHMKa, TOATOMY, JJIsl MOJIHUE3AIUThI, corsiacHo 1. 4.2.134 T1YD u n.3.3.3 CO 153-
34.21.122-2003, ycTaHaBIMBaeTCsS MOJHUETIPUEMHAs CETKA C sueiikaMu He MeHee 6 M,
BBITNOJIHEHHAs U3 CTAIBHOM MOJ0CH cedeHneM 50X5 MM (mapameTpsl MMOJIOChl yTOYHSI-
I0TCS Y 3aBOJIa M3TOTOBUTENA). MoJHUETpUEMHAs CETKA COEANHSIETCS C KOHTYPOM 3a-
3emsieHnss BOC He MeHee ueM B AByX MecTax. MolHUEeNnpHEeMHasl CETKa MOCTaBIIAETCS
koMmIuiekTHO ¢ MY BOC.

Mertannmnueckre KOHCTpYKIUU Kpbllid JIOC BBIMOTHAIOT (YHKLIHMIO €CTECTBEH-
HOTO MoJiHUenpueMHuka. B coorBercTBum ¢ m. 3.2.1.2. CO 153-34.21.122-2003 Ecre-
CTBEHHBIM TOKOOTBOJOM SIBJISIETCS METaJuIM4yeckas apMmarypa kapkaca [[9C, nmeromas
KECTKYIO METAJUIMYECKYIO CBSI3b C BHEIIIHUM KOHTYPOM 3a3€MIICHHS.

Apmatypa kapkaca JIOC oTBewaroT TpeOOBaHUSM, MPEIBABIIEMBIM K €CTe-
CTBEHHBIM TOKONPUEMHHKAM U TOkooTBoAaM coriacHo CO 153-34.21.122-2003.

JI1st CHUOKEHUST YPOBHSI TOMEX BO BTOPHYHBIX LEMSAX NPETyCMaTPUBAIOTCS MEPO-
npusitisi B cooTBeTcTBUM cO crtanaaptamu CTO 56947007-29.240.043-2010 «Pyko-
BOJICTBO MO OOECIEUYECHHIO AJIEKTPOMATHUTHON COBMECTUMOCTH BTOPUYHOTO 000PYI0-

BaHUS U CHUCTEM CBS3U 3JIEKTpoceTeBhIX 00BbeKTOBY», CTO 56947007-29.240.044-2010
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

L42]

«Meronuueckue ykazaHus MO O00ECIEYEHHIO JIEKTPOMATHUTHONW COBMECTUMOCTH Ha
00BEKTAX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe 00opynoBaHKe, CUCTEMBI CBA3M, KaOEIM BTOPUYHOM KOMMYTAIMH Ha
IOPOTSHKEHUH BCETO CPOKa CIYXKOBI MMOABEPraroTCsl ANEKTPOMArHUTHBIM BO3/EHCTBUSAM
pa3Horo Buaa. Hesbimonnenue ycnoBuidi OMC NpUBOAUT K MOBPEKIAECHUIO BTOPUYHOTO
000py10BaHusl, HEMIPABWIBHBIM JEHCTBUAM (O0TKa3aM, U3JIMIIHUM WX JIOXKHBIM cpada-
TBIBAaHUSIM) YCTPOHCTB P3A, nepekpriTuio n30a1un kabeaeil BTOpUIHON KOMMYTAlUK
U KJIeMM IIKadoB BTOPUYHON KOMMYyTaluH, cO0I0 B paboTe aBTOMAaTU3UPOBAHHBIX pa-
00YMX MECT MepcoHala u T.1., CYIIECTBEHHO CHIKAET Ha/IeKHOCTh pabOThl SHEPro0Ob-
eKTa.

Kputepuem Bbimonnenus: yciaosuit OMC sBnsieTcss oOecrnieueHue 3JeKTpomar-
HUTHON OOCTaHOBKH, IIPU KOTOPOM HAaMOOJIbIINE BO3MOKHBIE YPOBHU 3JEKTPOMArHUT-
HBIX BO3JICCTBUI BCEX BUJIOB HA OOBEKTE IJIEKTPOCETEBOr0 X035MCTBA HE MPEBBIIIAIOT
JOMYCTUMBIX 3HAUEHUH JIs1 KaXK10r0 KOHKPETHOI'O BTOPUYHOIO 000PYAOBAHUS.

Jnsa npucoenunenuii PY-35 kB Mannanckas BOC npeaycMoTpeHsl 3allMThl Ha
MUKPOITPOLIECCOPHOU 3IEMEHTHOM 0asze, KOTOpble MO JOMYCTUMbIM 3HAYECHUSM HM-
MYJbCHBIX TOMEX, TPEOYIOT COOTBETCTBYIOIIEH 3alIUThl BTOPUYHBIX €N OT UMITYJb-
CHBIX TTOMEX.

JInst cHUOKEHUST YpPOBHSI TOMEX BO BTOPHYHBIX LEMSAX MPELyCMaTpPUBAIOTCA Clle-
NYIOLIME MEPOIIPUATHS:

— MIPUMEHEHHUE YKPAHUPOBAHHBIX Kabesel u kabesel ¢ MeTauTn4ecKo OpoHE;

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

— YCTaHOBKa CIENUaIbHON MEIHOM MuHBI BHYTpH mikadoB ¢ MII tepmunanamu
IUI 3a3€MJICHHUS SKpaHOB KaleJsiel, KOpIlyCOB TEPMUHAJIOB U IPYTUX YCTPOMUCTB.

5.2 IlepeyeHb MepONIPUSITHIA 110 3a3eMJIEHUIO (3aHYJIEHHUIO)

Kaxnas uz BOY u Moayne ynpasnenus BOC umeror 3V, ncnonszyemoe 0aHO-
BPEMEHHO IS 2JIEKTPOYCTaHOBOK 10 | kB u Beie 1 kB ycTaHOBIEHHBIX B CBOEM CO-
crase (ITYD nynkr 1.7.55).

Jlna obecriedeHust 3IeKTPOOE30MacHOCTH K 3Y MpUCOEIUHEHBI:
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

[ 43]

- HelTpasb U Kopryc Tpancopmatopa 0,72/35 kB;

- METaJUTMYECKUe 000JI0UKU 1 OpoHs kKabenel HampsikeHnreM 10 1 kB u Bole, B
TOM YHCJIEe MPEAYCMOTPEHO 3KBUIOTEHIIMAIBHOE COEIMHEHUE SKpaHOB Kaleseil, BXO-
nammx B BOY nnm BEIXOAAINX 13 Hee, K TJIaBHOM 3a3eMIISIONICH IITHHE;

- OTKPBITHIE MPOBOJSAIIME YACTU 3JEKTPOYCTAHOBOK HampsbkeHueM 10 1 kB u
BBILIE;

- CTOpPOHHHUE TPOBOJAIIME YACTH, B TOM 4HCIIe MeTauindyeckas Oamns BDOY u
BXOJIHASI METAJUTMYECKas JIECTHULA;

[Ipoektupyemas cetb 35 kKB sBnsieTcs ceTbro HanpsbkeHueM Boiiie 1 kB ¢ 3a3zem-
JIEHHOU Yepe3 PEe3UCTOpP HEUTPAIIBIO.

[Ipoextupyemas cets 0,4 kB sBisieTcs ceTpro HanpspkeHueM 10 1 kB ¢ rioyxo3a-
3EMJICHHOU HEUTPAJIBIO.

Jlnst 3nekTpoycTaHOBOK HampsbkeHueM 10 1 kB mpundaTa cucrema 3a3zeMieHus
TN-C-S.

YuuthiBas TOT QakT, 4TO UMEIOTCS YCTAaHOBKH HarpsbkeHueM 110 1 kB B ceTsix ¢
IIIyX03a3€MJIEHHON HEUTpaiblo, TAK U YCTAHOBKM HampskeHHeM Bbilie 1 kB B ceTsx ¢
3a3eMJICHHOM HEeUTpanbio yepe3 pe3ucTop, Mpu BblOOpe mapameTpoB 3Y HE0OX0IuMO
PYKOBOJICTBOBAThCSl HAMOOJIEE )KECTKUMU TPEOOBAHUSIMHU.

Comnporusiienne 3Y creayeT NPUHATh HAMMEHBUIMM HUCXOIS W3 CIEMYIOLIUX
YCIIOBHUM:

- "He O6osee 10 Om st BeImoJiHEHUs TpeOoBaHuM npousBoauTens BOY dupmel
Vestas;

- He Oouiee 2 Om asis BeinosiHeHust TpedoBanuii [TV D (mynkr 1.7.101);

- TpeboBaHMi 1Mo obecnedeHuto dekrpode3onacHocty o 'OCT P 50571-4-44-
2011.

s obecnieyeHus 3aeKTPOOE30MacHOCTH OOCIYKUBAIOIIEro MepcoHaia Tpedy-
eTcst BbinoJiHeHNE 3Y ¢ CONMPOTUBIECHUEM, KOTOPOE 00ECHEUUT JAOMYCTUMbIE 3HAUCHUS
HaNpPsDKEHUS MOBPEXIeHUs (HanpsbkeHus Ha 3Y) B CUCTEME HU3KOTO HAMPSHKEHUS TIPU

033 B cucreMe BHICOKOTO HAMPSKEHUS B J1I000€ BpeMs To/1a.
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

m

dopMmyna HaOpsHKEHUS TOBPEXKACHUS, BO3HUKAIOIIETO Ha 3a3eMIISIOIIEM
YCTPOMCTBE IPHU MOBPEKIAECHNHN B CETAX BhIlIE | KB nmpuMer cienyromui BUa:
Unos.ua 3y — R3y “Losss
rjae I,;,- 3HaUeHHE PacyeTHOIO TOKa OJHO(A3HOT0 3aMbIKaHUS Ha 3eMJI0 (BEU-
YUHA TOKa 3aMbIKaHMs Ha 3€MJII0 JIOJKHA OBITh OmpeiesieHa Jjisl TOM U3 BO3MOXHOMU B
AKCILTyaTalluu CXEMBbI CETH, MPU KOTOPOW BEJIMUYMHA TOKA 3aMbIKAHUS HA 3€MJII0O UMEET
HauOoJIbIIIee 3HAUCHHUE);

R, - COIIPOTUBJICHUC 3V ¢ YU4CTOM BCCX CCTCCTBCHHBIX M HMCKYCCTBCHHBIX 3y

3y

(I/IMGIOHII/IX TaJIbBAHUYCCKHUC CBA3U BHCIIHHUX KOHTYPOB 3213CMJICHI/I$I);

sy = \/UEC)Z + gy,

rae
I, - AKTUBHBIN TOK, CO3/IaBAEMBbIi PE3UCTOPOM;
I5;c- eMKOCTHOM TOK CETH;
I — UBH
Ry —\/§ _ RN’

re Ry- CONPOTUBIIEHUE 3a3€MIISIOILIETO PE3UCTOPA.

B pacuerax I, , Ipu CXeMe BKJIIOUEHHS PE3UCTOPA B HEWTpaib uepe3 (QHIIbTP
HyneBor mocnenoBatenbHocTn (PHII), momyckaercs mpeHeOperaTh CONPOTUBICHUEM
OHII (Zoupg = Ry). ComporuBnenne OHII nmpakTryeckn HE OKa3bIBAa€T BIUSHHUE Ha
MOJIyJIb COTPOTUBIICHUSI HEUTPAIU U YTOJ MEXKIYy TOKOM U HampsbKeHUEM (HE MPEeBBI-
maet 4-5°). [Ipu pacdere HaMpaBICHHBIX 3AIUAT ¥ MAJIbIX TOKAX 3aMBbIKAHUS Ha 3EMITIO
JTAHHYIO COCTABJISIFOLLYIO PEKOMEHIYETCS YUUTHIBATh.

Cornacuo TpeboBanusm [1YD m.1.2.16 paGoTa 251eKTpUUYECKON CETH HANPSKEHU-
eM 35kB MoxkeT npenycMaTpuBaThCs KaK ¢ U30JIMPOBAHHON HEUTpaAJbIO, TAK U HEUTpa-
JIbIO, 3a3€MJIEHHOM Yepe3 Ayroracsiiyuid peakTop Uil Pe3UCTOop.

B cBsi3u co 3HaunTensHOM npoTskeHHOCTHIO KJI 35 kB ¢ xabensimu ¢ uzomsiimeit
u3 CIID u Tem, 4TO AJIUTETHLHOE COXPaHEHHE PEKHUMa OJHO(PA3HOIO 3aMbIKAHUS Ha
3emiito (O33), umeroee MECTO IpU paboTe CETH ¢ M30JIMPOBAHHOM HEUTPAJIbIO WIH

HENTpasblo, 3a3eMJICHHON Yepe3 Myroracsiifii peakTop, BeAET K HAKOIUICHUIO Jedek-
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TOB B M30JsilMK Kabenel ¢ uzomsiueit uz CIID u, TeM caMbiM, co3faeT OJaronpusiTHbIe
YCJHOBUS JJIs BOSHUKHOBEHUSI TPOOOEB M30JISIMU Kabeleld, pEKOMEHIYETCSl PEKUM 3a-
3EMJICHUSI HEUTPAIM Y€pPE3 HU3KOOMHBIN PE3UCTOP ¢ HEMEIJIEHHBIM OTKJIFOUYEHUEM I10-
BpexkaeHHoro npucoenuuenus. [lapamerper KJI 35 kB BOC npencrasnens B Tabiuiie

5.1 EMKOCTHOM TOK KOPOTKOI'O 3aMbIKaHHA HAa 3CMJIIO IIPUHAT Ha OCHOBAHUH TCXHUYC-

CKHX XapakTepuctuk kademnst AO "Dnexktpokadens" Konbuyrunckuit 3aBoj .

Tabmuna 5.1 — I[Tapametpsr KJI 35 kB BOC

N3zm.

Kon.yy| /lucm

Nedok.| [lodn. | Aama

VY nenbHbIN eM- .
N EMKocCTHOM TOK KO-
No Mapxka xabens KOCTHOM TOK KO- Jimnsa OTKOLO
- VYyactok KJI 35 kB AlTBIlyr-35, pOTKOTO ! P
/1 KJI, kM | 3aMbIKaHHS HA 3e€M-
CEUYCHUEC 3aMbIKaHUS HaA
mo, A
3eMITI0, A/KM
Mamnnanckas BOC
1.1 BDY Ne3-BDY Ned 3x(1x70MK/16) 2,55 1,896 4,86
1.2 BDY Ned-BDY Nel0 3x(1x95MmK/16) 2,84 1,103 3,13
1.3 BDY Nel0-BDY Nell 3x(1x150MK/25) 3,33 0,748 2,49
BDY Nell-BDY Nel7 3x(1x240MK/25) 3,9 1,433 5,59
BDY Nel7- PY-35 kB CLI MY
1.4 Marianeeas BIC 3x(1x400MK/35) 4,68 1,200 5,62
15 BDY Ne§-BDY Ne7 3x(1x70MK/16) 2,55 1,000 2,56
1.6 BDY Ne7-BDY Ne6 3x(1x95MmK/16) 2,84 0,823 2,34
1.7 BDY Ne6-BDY Ne5 3x(1x150MK/25) 3,33 0,825 2,75
BDY Ne5- PY-35 kB CLII MY
1.8 Momtaneras BC 3x(1x240MK/25) 3,9 3,097 12,08
1.9 BDY Nel-BDY Ne2 3x(1x70MK/16) 2,55 0,830 2,12
1.10 BDY Ne2-BDY Ne9 3x(1x95MmK/16) 2,84 1,828 5,21
111 BDY Ne9-BRY Nel2 3x(1x150MK/25) 3,33 0,835 2,78
BDY Nel2- PY-35 kB CLI MY
1.12 Marmianecas BIC 3x(1x240MK/25) 3,9 1,406 5,48
1.13 BDY Nel3-BDY Nel4 3x(1x70MK/16) 2,55 1,296 3,31
1.14 BDY Nel4-B3Y Nelb 3x(1x95MmK/16) 2,84 1,361 3,88
1.15 BDY Nel5-BDY Nel6 3x(1x150MK/25) 3,33 0,968 3,22
1.16 BDY Nel6-BDY Nel8 3x(1x240MK/25) 3,9 0,896 3,50
BDY Nel8- PY-35 kB CILI MY
1.17 Marmanoxas B3C 3x(1x400MK/35) 4,68 0,392 1,83
PVY-35 kB CIII MY MaHnaHckas
1.18 BSC - TIC 220 3x3x(1x500MK/35) 14,04 5,736 87,76
% Hroro: 160,54
3
z . o
& [IpousBeneM ympomieHHBIH pacueT 0€3 HCHOJIb30BAHHS €MKOCTHBIX 3HAYCHUI
coopHbix mMH 35 kB u cunoBeix TpaHchopmaTopoB, B pacuere OyAeM YUUTHIBAThH
g TOJILKO KaOenbHble TMHNU 35 KB.
§]
iS)
s Cymmapssiii emkoctHbId TOK KJI 35 kB BOC cocraBnser 160,54 A. Haubonb-
S
IIMH €eMKOCTHBIM TOK MpHcoeauHeHus coctapiseT 87,76 A. Jlnsg obecrieueHuss HaIexX-
HOTO cpabatbiBanus 3amuThl 0T O33 TOJDKHO BRITIOTHATHCS CIAEAYIONIEE YCIOBHE:
N
g
= /lucm
g B3C00086.286.5.1-1/103.1
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

Ig 2 4 Icgup

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

4 — xoadduimeHT, odecrneunBarouii HaIe)KHOE cpadaTbiBaHue 3amuThl oT 033,
ONpeeNCHHBIA O BhIpakeHUIo Ky Xl = Ky XK XKepX legun = 1,5%1,2%2,0x Iy =
4 Icgup;

| cuz — HAMOOIBIMI EMKOCTHBIN TOK IIPUCOEINHEHH, 0OTX0as1mero or PY-35 kB
MY Mannanckoi BOC.

Ir =4-87,76 = 351,04 A.

HaunGonpmnii €MKOCTHBIM TOK MNpUCOENUHEHMs, oTxoxasmero ot PY-35 kB
I1C 220 kB, cocraBnser 160,54 A. [{ns obecnieueHrs HaACKHOTO cpabaThIBAaHUS 3alllH-
Tbl OT O33 JOJKHO BBITIOIHATHCS CIECIYIOIIEE YCIOBUE:

Ig = 2 Icgup

rae lr — TOk, co3gaBaeMblil pe3uCTOPOM B MECTE 3aMbIKAHMUS;

2 — kod(puimeHT, odecneynBaromni HaJIexKHOE cpadaThiBaHuE 3auThl 0T 033,
OIpEENCHHBIA 0 BhIpakeHuto Ky Xl = Ky XKyXKepX logun = 1,5%1,2%1,0x Iy =
2 Iegup;

| cun — HAMOOIBIINI EMKOCTHBIM TOK NIPUCOEINHEHNUS, OTX0A1ero ot PY-35 kB
I1C 220 kB.

Ip = 2-160,54 = 321,08 A.
PexoMeHyeTCs K YCTaHOBKE PE3UCTOpP ¢ HOMUHAIBHBIM TOKOM 400 A compo-

tuBiaeaueM 50 Om.
I 35000
RV /350

[Ipy CEeKUMOHUPOBAHUM JBYX CEKIMU IIIMH PEKOMEHAYETCS OTKIIOYATh PE3UCTOP

= 404,14 A.

Ha OJJHOU M3 CEKIINH IIINH.

Pexomennyercst B npoekte crpoutenbera [IC 220 kB (He paccmartpuBaercs 1o
JTAHHOMY TUTYJy) YTOUYHUTh CYMMAapHBIH €MKOCTHBIH TOK C YY4E€TOM BCEX OTXOJSIIHUX
JIDIT ot PY-35 kB IIC 220 kB, yrouyHUTh HOMEpPA CEKIIMOHUPYEMBIX CEKIWW IIUH U

BBIITOJIHUTD BBI60p COIIPOTHUBJICHUS 3a3CMJICHUA HeﬁTpaHH C Y4CTOM IPHUBCIACHHLIX pC-
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KOMEH/IALUK U C y4eTOM OOecreueHus: HaleHoro cpadareiBaHus 3amiuTel oT O33 Ha
orxoasmux JISII ot PY-35 kB IIC 220 xB.

PaccMoTpuM camblil TSKETBIA ciydaid ¢ HauOOJBIIMMU CyMMapHBIMUA €MKOCT-
HBIMU TOKaMH KOPOTKOTO 3aMblkaHus Ha 3eMito (M3nyunas BOC n Mannanckas BOC)

[Tonkmouats pesuctop pexomenayercsa k 1CLL 35 kB T1C 220 kB 3y6oBka.

Iy = 334,84A,

Iz, = 404,14 A.

N

lyss = \/334,842 + 404,142 = 524,833 A.
Iyc- cymmapubiii emkoctHOM Tok BOC (yurensl KJI 35 kB Uznyunas BOC u
Mannanckas B2C).

Tabnuna 5.2 — Cymmapnsie émkoctHbie Toku KJI 35 kB BOC

Hamveropane BOC CyMMapHbIil EMKOCTHON TOK KOPOTKOTO
3aMBIKaHHS Ha 3eMJII0, A
Wznyuanas BOC 174,3
Crapurkas BOC 114,078
Yeprosipckas BOC 115,232
Xommckass BOC 138,511
Mamnnauckas BOC 160,54

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

s ompenesienus mapaMeTpoB JonycTumMoro conpotusieHus (3Y BOY u MVY) B
m000€e BpeMs Toja MpY MPOXOKIESHUU PACUETHOTO TOKA 3aMbIKAHMS Ha 3E€MIIIO C y4e-
TOM BCEX €CTECTBEHHBIX M MCKYCCTBEHHBIX 3a3€MJIMTENEH MOIyYUM ClIeaylollee Hepa-

BC€HCTBO:

UI'IOB.Ha 3y

R

¥ 1033 ’

Jlyis onipeeneHus JOMYCTUMOTO 3HAYCHUS HAPSHKEHUS TTOBPEKIACHHUS BOCTIONb-
3yeMcsi ¢ KpuBoil mpuBeneHHOW Ha pucyHke 44.A2 I'OCT P 50571-4-44-2011 (MOK
60364-4-44:2007) pu 3agaHHOM BpeMeHHU moiaHoro oTkimodeHus 033 (t,; = 0,36 ¢)

HaXoAuM 3HaYCHUC Upop 4a 5y=375 B, Torma:

375
R,y £ ————=0,7150wm.
Y — 524,833

Cornacuo 1. 1.7.114 TIYD. ceyenue muH MarucTpaiv 3a3eMJICHHS TOJDKHO OBIThH
BBIOpAHO TaKUM, YTOOBI MPHU NMPOTEKAHUHU 110 HUM HauOoblIero Toka oaHodasnoro K3

B 3JIEKTPOYCTAHOBKaX € 3((EeKTUBHO 3a3eMJICHHOW HeWTpasbio win 1ByxdazHoro K3 B
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AJIEKTPOYCTAHOBKAX C M30JIMPOBAaHHON HEWTpaliblo, TEMIIepaTypa IIMH HE IpPEBbICUIIA
MPEAEIbHO JOIMYCTUMYIO TEMIIEPATYPy Harpena.

B tabnuie 5.3 mpuBeneHbl pe3ynbTaThl pacueTa UHTErpana Jxoyns mist ceTe
Mannanckass BOC, s ogHoda3HbIX WM ABYX(a3HbIX KOPOTKUX 3aMbIKAHUM, B 3aBU-

CUMOCTH OT pCKHUMaA 3a3CMJICHUS HCfITpaJIH CCTH.

Ta6nuna 5.3 — Pacuer unTerpana Jxoysst 1j1s BeIOOpa CEUSHUS IIMH MarucTpa-

JIK 3a3€MJICHUA

HomunanbHOE HanpsbkeHue ceTH, kKB 35 0,72
Bun K3, Be1OpaHHbIi 17151 pacueToB
CEUYEeHUS IIUHBI 3a3eMJICHHUS (B COOT- JIByxdazHoe Onnodasznoe
BeTCcTBHH C 11.1.7.114 TTY D)
JlmarenpHOCTE K3 1,0786 0,1
Wnrerpan Jxoymst (Bx), KA“c 81,82 243,2

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

Cormacuo PJI 153-34.0-20.527-98, MUHIMaIBHO TOMYCTUMOE CEYEHHUE MPOBOI-

HUKOB T10 YCJIOBHUIO TEPMUYCSCKOU CTOMKOCTH OIpeessaeTcs mo Gpopmyre:

rae Ag , Ag, - QyHKIMS yAENbHON TEIUIOEMKOCTH MaTepuaia MPOBOJHUKA, €r0
yIETBHOTO COTMPOTUBIICHUS H TEMIEpaTyphl Harpema, omnpezensemas mo puc. 8.8-8.9
PJI 153-34.0-20.527-98. ucxons w3 Marepuana IIWH, MAaKCUMaJIbHO JOIMYCTUMOUW H
Ha4yaJIbHOW TEMIIepaTyp HarpeBa COOTBETCTBEHHO. [Iisi ymoOcTBa pacdera 0003HAYNM
C; = /Ag, — Ag, . llpumem HavanbHyro Temneparypy nposoanukos 50 °C (maxcu-
MaJIbHO BO3MOXKHAasl TeMIepaTypa B momenieHun). s cranu, mpu MakCUMaJIbHO JIOITY-
ctumori temmneparype 400°C, C,=70 Ac? v’ Pesynprarsl pacueTa MUHUMAIIBHO H0-
MTyCTUMOTO CEYEHUS IITUH MarucTpalid 3a3eMJICHUs TpuBeIeHbI B Tabmuie 5.4. Kpubie

IUIS1 OTIPENIEIICHHS TEMITEPATYPhl HATPEBA MPOBOJHUKOB OTPAKEHBI HA pUCYHKE 5. 1.
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9,°C
l /// : oz
400 _1 //
7 5
N Y/ P
200 / ~ {

/ /3 //,

100

1-10* 2:10* 3-10¢ 4-10¢ 5:10°4,, A? c/mm*
Pucynok 5.1 — KpuBsie 117151 onpe/ienieHusi TeMIepaTypbl HarpeBa NpoBOAHUKOB
13 pa3IUYHBIX MAaTEPUATIOB MPU KOPOTKUX 3aMBbIKAHUSX.
Marepuansl npoBogHUKOB: 1- MM; 2-MT; 3-AM; 4-AT; 5-A10, ACT:
6-AJ31T1; 7-A31T; 8-C13

Ta6J'II/II_Ia 5.4 — PacueT MMHHUMAaJIBHO AOIIYCTHUMOI'O CCUCHHA HIHMH 3a3CMJICHHA

B2Y u MY

35/MY Mannanckas BOC PY- 0,72/umsst HH
HomwunansHoe Hanpsokenue cetr, KB / Touka K3 TpaHchopmaropa BOY
35kB 2 CIlI No2 1
Matepuai IIHMHBI 3a3eMIICHHS CTalb CTaJb
Cr, Ac/mm’ 70 70
MuHHMMAaNBEHO HOHyCTHM?\j NfzequHe IITMH 3a3eMJICHUS, 12922 2228

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

B cooTBercTBUM C pe3ysibTaTaMHM PAacyeTOB, B KAUECTBE MAaruCTpalid 3a3eMJICHUS
BOYVY npoekToM npeaycMaTpuBaeTCsi UCIMOIB30BAHUE CTATBHOM MOJIOCHI TOPSAYETO IUH-
KOBAHHSI CEUCHHEM ILIOMIAIbI0 cedeHnst 5X50 Mm®.

B kauectBe 3V UCHONIB3YIOTCS MCKYCCTBEHHBIN 3a3eMJIUTENb (BHEIIHUN 3a3eM-
JSTOIINUN KOHTYP, TPEICTABISIONINA COO0M IIEKTPUUYECKU CBSI3AHHOE COCAMHEHHE TO-
PU3OHTAIBHBIX U BEPTUKAJIBHBIX 3JIEKTPOJOB 3a3€MJICHUS U PACIIOIOKEHHBIN 0 Mepu-
MeTpy Kpas QyHIaMEeHTa Ha PacCTOSHUHM 1 M OT Kpasi) U €CTECTBEHHBIM 3a3eMJIUTEIb
(bynnmamenr).

Pacuer conpotusnenust 3V Beinoaugercsa no 'OCT P 54418.24-2013. IIpwu pac-
YEeTe CONPOTUBIICHUE ECTECTBEHHOrO 3a3eMiuTeNs He yunuTbiBaeTcs, Tak kak ['OCT He

YCTaHABJIMBACT MCTOAUKY pPacdCTa CONPOTUBIICHUSA CCTCCTBCHHOI'O 3a3CMJIMTCIIA U 3HA-
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YEHUE €T0 COMPOTUBJIEHUS BO3MOKHO OINPENEIUTh TOJIBKO Ha ATAaIle CTPOUTEIbCTBA C
MMOMOILBIO U3MEPEHUMU.

[Tpu poBeACHUM CTPOUTETHLHO-MOHTAKHBIX pabOT HA 0OBEKTE K NCKYCCTBEHHO-
My 3a3€MJIMTEINII0 C COMPOTUBIECHUEM YAOBIECTBOPSIONIUM TPEOOBaHUSIM 3JIEKTPOOE3-
OTACHOCTH OyAyT MPHUCOCIWHECH €CTECTBEHHBIN 3a3€MIIMTENb, YTO MPUBENET K YMECHbB-
HIEHUIO 00IIero conpoTuieHus 3.

5.2.1 Pacuet 3Y oanoii BDY

B cooTBeTcTBUH ¢ OTYETAMH [0 MHKEHEPHO-TEOJIOTHYECKUM U3BbICKAHUSIM U HWH-
KEHEPHO-T€OJIOTUYECKUM HCCIIEIOBAHUSIMUA B KAayeCTBE MCXOAHBIX JTAaHHBIX ITPUHSITO
cieayroniee:

- paiioH npoektupoBanus 3Y otHocurcs K Il kmuMaTuueckoil 30He;

- Bce ucciienoBanus BO3 Obuti mpou3BeieHbl B IEPUO]] OKTIOPb-HOSAOPE;

- 110 JaHHBIM 3JIEKTPOPA3BEJOUYHBIX PA0OT BBIJICICHO TPU T'€OJIOTHYECKHUX CIOSI
UMEIOIIUX Pa30dpoc Mo yAeIbHOMY CONPOTUBJICHUIO TpyHTa. {1151 mpousBeeHus pacye-
TOB MPUMEM Pa3Pe3, COCTOSIINN U3 TPEX CIOEB IPyHTA ¢ HAUXYILIUMU MTOKA3aTEISIMHU

yaensHoTO conpotuBieHus. lanusie mo YOC npeacTaBiieHbl B Ta0auIe 5.9.

Tabmmma 5.5 — laaasie mo YOC

Ne cnos TonmuHa ciost, M VO C, OmMm
1 or 0 1o 3 200
2 c3nmo7 120
3 c7 600

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

B kauectBe 6a30BOM KOHCTpYKIMU 3Y OyaeM UCIOJIb30BaTh KOHCTPYKIIUIO, CO-
CTOSIIIYI0 U3 BEPTUKAIBHBIX (CTEPIKHEBBIX) DJIEKTPOJOB COCIMHEHHBIX TOPHU30HTAIb-
HBIM 3aMKHYTBIM (KOJIBIIEBBIM) 3JIEKTPOJOM U3 MOJOCOBOM CTaH, PacCloJIOKEHHYIO Ha
paccrossau 1M ot dyHaamentoB BDOY. B kauecTBe BepTHKaIbHBIX (CTEPIKHEBBIX)
AIEKTPOJIOB OYyJIET MCIOIh30BaH CTATHLHOW OIIMHKOBAHHBIN MPOKAT KPYIJIOTO CEUYCHUS
auameTpoM 18 MM, a B KauecTBe 3aMKHYTOTO (KOJIbLIEBOTO) FOPU30HTAIILHOTO AJIEK-
TpOJia CTaJIbHAsl OIIMHKOBaHHas nojioca 50x5 mm.

[TpousBenem pacyer 0a30BOM KOHCTPYKIHMHM TO (opMmyiiaM, MPHUBEACHHBIM B

I'OCT P 54418.24-2013. ®opmyiibl sl pacueTOB KOMOMHUPOBAHHBIX 3Y, yKa3aHHbIC
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B ['OCT P 54418.24-2013, cocTosAlMX W3 BEPTUKAIBHBIX U TOPU30HTAIBHBIX JIEKTPO-
JIOB CIPABEJIUBBI TOJIBKO IPH YCIOBUH, YTO BEPTUKAIBHBIE JIEKTPOJbI CMOHTHPOBA-
HbI C UHTEPBAJIOM MEXIY COCEAHUMH BEPTUKAIBHBIMU 3JEKTPOIaMU PABHBIM HJIU Ipe-
BBILIAOIINM JJIMHY BEPTHUKAJIBHOIO 3JIEKTPOJIA.

YuuteiBas BHEIIHUN AuaMeTp pynaamenta BOY, paBusriii 18 M nomyyaem:

- TOPU30HTAIIbHBIN AIEKTPO B BUJIE€ KOJIbIIa AuameTpom 20 M;

- 12 BepTUKaNbHBIX 3JIEKTPOJIOB, PACIOJIOKEHHBIX HAa OJJMHAKOBOM pPAaCCTOSHUU
IpYT OT Apyra U paBHOM UX JUTMHE (=5 M).

Pacyer 3aray0JIeHHOTO KOJIBIIEBOTO 3JIEKTPOIA:

4-D
R1= p 'ln

m? - D \/2'anon.'d’

r7ie p — ylieIbHOe corpoTuBieHue 3emin (OM - M);

d — rryOuHa 3aneranus (M);

D — nuameTp KOJIBIIEBOTO AJEKTpoa (M);

agon. = 0,25 X F — pagmyc 1uist 3a3eMIUTENs, BRITOTHEHHOTO U3 CTAILHOM TOJI0-
Chl, T7ie F — mmpuHa cTaibHOM MOJIOCHI,

agon = 0,25 % 0,05 = 10,0125 m,

JIJ1s1 TOpU3OHTANIBHOTO 3JIEKTPO/A, 3ariay0JeHHOro Ha | M y4UThIBasi CTpOEHUE

rpyHTa (Tabnuna 5.4) MokHO PUHATH yAenbHoe conpotuBieHue B 200 Omm, Toraa:
200 | 4-20
= —— ' ]n
tom2-20 /20,0125 1

= 6,315 Om

PacyeT N 3a3eMIISIONIMX CTEPYKHEW pAaBHOM JUIMHBI, VCTAHOBJIEHHBIX IO KPVIY

AUaMCTPOM D, C MHTCPBAJIOM MCKAY COCCIAHMMM CTCPXKHAMHKW PABHBIM HJIN ITPCBLIIIA-

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

IOIIUM JJIMHY CTCPIKHS.

R,=—" 2t
27 2n-m-L naK

p-

R M
mlsln )
n

rjae L - nmuHa ogHOTO BEpTUKAIBHOTO AJIeKTpoaa (M);

o, 018

A, =~ = 0,009 u;
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

[ 52]

JUi BEpTHKANIbHOIO 3JIEKTPOJa, 3ariy0JeHHOro Ha 1 M y4uThIBas MapameTpsl
rpyHTa (Tabnuua 5.2) HeoOX0IUMO MPUBECTH SKBUBAJICHTHOE 3HAUCHHE YICIBHOTO CO-
MPOTHUBJICHUS JIBYX BEPXHHUX CJIOEB, TOTJA!

P1° P2 K L
pr-(d+ K L—h)+p,-(h—d)

rae K, = 1, nopu p; > po;

P = Psxn =

Ky = 1,2, mpu py < py;
h — ryOuHa repBoro ciiost rpyHTa (M);

~ 200-120-1-5 15385
P=200-(1+1-5-3)+120-(3—-1) ~ 0™

R 115,385 l 4-5 212 1 2197
2 = n = )
2-12-7-5 | 0,009 20 mlsm )

Pacuet B3aMMHOTO COIIPOTHUBJICHHUA 3a3CMJICHUA MCXKAY KOJBIICBBIM JJICKTPOJOM

1 N YKCJIOM 3a3€MIISIFOIIMX CTEPXKHEH, YCTAHOBJICHHBIX O KPYTY AUAMETPOM D.

p 4-D
Rg_nz.D'ln L .
157,895 4-20

Ry=——-ln —— = 0947
2'777g 1

Pacuet oOuiero conpoTuBiaeHust 6a30B0Oil KOHCTPYKIIMH:
R _ Ry R, — R% .
oo T R, +R,—2-R;’
R _ 4,1098 - 2,197 — 0,9472
°0m- ™ 4,1098 + 2,197 — 2+ 0,947

JIyst OlleHKHW COMPOTUBJICHUSI 0a30BOM KOHCTPYKIuu 3Y B J1000€ Bpems roja,

= 1,843 OMm

HE0OXO0IMMO BHECTH MOMPABOYHBIN KO3 (ULIMEHT HA CE30HHBIE U3MEHEHUS B COOTBET-
ctBuu ¢ PJ] 153-34.0-20.525-00. MeToa0oM JTMHEHHOW MUHTEPIOSAIUN HaXOAUM 3Haye-
HUe monpaBo4yHoro koddduimenta K, =1,28. Torna oOmiee conpoTuBieHue 6a30BOM
KOHCTPYKIMHU 3Y B pacueTHbIN nepuoji (pacu€THBIM MEPUOAOM SIBISIETCS BPEMsS roJia ¢
HauXyJIIIUMHU MOKa3aTeNSIMU YJEIbHOTO COMPOTUBIIEHUS TPYHTA) NPUMET CIIEIYIOIIee

3HAa4YCHHUC!
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R3y 6as.paca. = Ropu, " Kc = 1,842916 - 1,28 = 2,359 Om

ba3oBasi KOHCTPYKIMS HE YJIOBJIETBOPSIET TPEOOBAHUSIM MO 3JIEKTPOOE30MacHO-
CTH.

Jlnst yewenust 6a30BOM KOHCTPYKIIUM TPOU3BENEM JOMOTHUTEIIBHBIA MOHTaX
KOJIBIIEBOTO 3a3eMuTeNsl AuamMeTpoM 29 M. Pacder KosblIeBOro 3a3eMIIMTENS BBINOJI-
HSIETCSl AHAJIOTUYHO.

B kauecTBe BEPTUKAIBHBIX (CTEPKHEBBIX) 3JIEKTPOJAOB OYJET HCIOIb30BaH
CTaJIbHOW OIIMHKOBAHHBIN MPOKAT KPYIJIOTO CEUYEHMs TMaMeTpoM 18 MM, a B KauecTBe
3aMKHYTOTO (KOJBIIEBOT0) TOPU3OHTAIBHOTO 3JICKTPOJIa CTAIbHASI OIMHKOBAHHAS IT0-
noca 80%5 mm

PGBYHBTaTBI pacducTra HOOIIOJIHHUTCIBHOI'O KOJIBICBOI'O 34da3CMJIMTCIIA CBCIACHBI B

Tabnuiy 5.6
Tabnuma 5.6 — Pe3ynbTaTsl pacuera JOMOJHUTEIHHOTO KOJIBIIEBOTO 3a3€MJIIUTENS
[Tapamerp En. u3m. 3HavyeHue
JlnameTp KOJIbLIEBOTrO 3a3€MJIUTEIIS M 29
KomnuecTBo
. IIT. 36
3a3€MJISIFOIIIMX CTEPIKHEN

R, OMm 4,497
R, OMm 1,292
R, OMm 2,265
Rosun OMm 0,538

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

YuuThiBas, 4YTO JOMOJHUTEIBHBIE 3JIEKTPOAbl COEAMHEHBI MapauieibHO ¢ 0a3o-
BOI KOHCTpYKIIMEH, a 6a30Bast KOHCTPYKIUS OyJIe€T UCIOJIb30BATHCS 3a CUET SKPAHUPO-
BaHUA He OoJiee yeM Ha 95% To MX cyMMapHOE CONMPOTUBIIEHUE MOYKHO PAaCCUUTATh MO

cienymoiei hopmye:

0,538
R _ Ro6m ) Ro6m.,q _ (0,95) 1,843 — 0433
CyMM. — Roﬁm + Ro6mﬂ — (0,538 — Y,
- - W) +1,843

R3Y.cyMM.pacq. = RcyMM. ‘K. = 0,433-1,28 = 0,554 Om

3V ynoBneTBOpsieT TPEOOBAHUSAM IO OOECIIEYCHUIO AIEKTPOOE30MACHOCTH.
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5.2.2 Pacuet 3Y moayJs ynpapJjenuss BOC:

B kadectBe 6a30B0# KOHCTpYKIMH 3Y OyneM HCIOIb30BaTh KOHCTPYKIIUIO, CO-
CTOSIIILYI0O M3 BEPTUKAIBHBIX (CTEPKHEBBIX) 3JIEKTPOJIOB COEAMHEHHBIX I'OPU30HTANIb-
HBIM 3aMKHYTBIM (KOJIBIIEBBIM) 3JIEKTPOJIOM U3 MOJIOCOBOM CTalu, PACHOJIOKEHHYIO Ha
pacctostHuu 1M ot dyHmamenToB BOY. B kadecTBe BepTHKaIbHBIX (CTEPKHEBBIX)
AJIEKTPOJIOB OYyJIET HUCIOIb30BaH CTAbHON OLIMHKOBAHHBIN MPOKAT KPYTJIOro CEYCHHS
auameTpoM 18 MM, a B KauecTBe 3aMKHYTOTO (KOJIBIIEBOTO) TOPU30HTAIBHOIO 3JIEK-
TpOAa CTalbHas OUMHKOBaHHAs noJjioca S0x5 mMm.

YuuThiBasi, YTO HAPYKHBIM KOHTYP QPyHIaMEHTa MOJTYJIS YIPABICHUS BBITIOTHEH
B (popMe IpsIMOYTOJIbHUKA, ITOTYYaeM:

- TOPU3OHTAIILHBIN JIEKTPO B popMe MPSMOYTOJIbHUKA 22X 8 M;

- 9 BepTUKAJIBbHBIX 3JIEKTPOJIOB (5 M).

Pacuer 3&FJ’IV6J’I€HHOFO KOJBIEBOI'O 3JCKTPOAA.

2-8

2
Dyp, =2+ [———=1497m.

Jannbie no YOC B mecTe pacnonoxkenus MY npeacrasiensl B Tadiuie S.7.

Tabmmma 5.7 — JJaaasie mo YOC

Ne cnos TonmuHa ciost, m VOC_C, Om'm
1 ot 0 o 3,3 41
2 c¢3,3107,7 11

Bsam uHB N?

[Todn. u dama

ﬂaHBHCﬁMHﬁ pacdeT 3a3CMIINTEIIS BBIITOJIHACTCA aHAJIOTUYHO.

PesynbpTaThl pacyeTa KOJBIIEBOTO 3a3€MIIUTENSI CBEJICHBI B TAOIUITY 5.8.

Tabnuna 5.8 — Pe3ynpTaThl pacueTa 3a3eMIUTENS

WHB. N2 nodn

ITapameTp En. uzm. 3HayeHue
DKBUBAJIECHTHOE 3HAYEHUE YIEILHOTO COIIPO-
YA P OM-M 16,5809
TUBJICHUS JIBYX BEPXHUX CJIOEB
[IpuBeIeHHBIN TUAMETP KOJIBIIEBOTO 3a3€M- M 14,97
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jutens, Dy,
KonnuectBo
. IIT. 9
3a3eMJISIONIUX CTEPIKHEHN
R, Om 0,7155
R, Om 0,3981
R, Om 0,1677
R06Lu. Om 0,3299

Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

R3y cymmpacs. = Reymm, * Ke = 0,3299 - 1,28 = 0,4223 Om.

ba3oBast KOHCTPYKLIMS yIOBIETBOPSET TPEOOBAHUAM I10 3JIEKTPOOE30MACHOCTH.

Bayrpun MY BOC no nepumerpy nomenieHuid no creHam Ha Bbicote 0,4 M OT
YPOBHS 110J1a IIPOKJIbIBAETCS IMHA ypaBHUBaHuUs noteHuuanos (LLIYII) u3 cramu no-
nocoBoit 50x5 mMm. K IIIVII npucoenunsieTcs Bce 000pyaoBaHue, MOIICKAIIECE 3a3eM-
JIEHHIO, 4 TAK)XE 3aKJIaJIHbIE METAJUIOKOHCTPYKIHWHU ISl YCTAHOBKH M MOJBECKH IIKa-
¢oB, a TakKke BCE METANIMYECKUE HETOKOBEAYIIHE YaCTU YCTAaHOBOK O0OOpYyIOBaHUA,
KOTOpPBIE MOTYT OKa3aTbCsA IO HAIPSHKEHHEM BCJIEACTBUE HAPYLIECHUS H3OJISLUU.
IVII npucoenuHseTcss K HapyKHOMY KOHTYpY 3azemiueHust MY BOC He MeHee ueM B

YCTBIPCX TOYKAX.

5.2.3 Pacuer 3Y pasa 19C

B cootBerctBuu c n. 1. 7.101 ITYD ConpoTusiieHne 3a3eMIISIIOIIETO YCTPOMCTBA,
K KOTOpPOMY NPUCOEAUHEHBI HEUTpau reHeparopa, B J1000€ BpeMsi ro/ia T0KHO OBbITh
He Oonee 4 Om npu JnuHeWHbIX HanpspkeHusax 380 B uctounuka TpexdazHoro Toka.
Kontyp 3azemnenus JI9C npucoequnsiercs k Koutypy MY BOC He MeHee ueM B IByX
Mectax. B coorBerctBuM ¢ n 5.2.2 conporusienue 3Y MY BOC cocrasnsier 0,4223
Owm, uto ynmoBaeTBopsieT TpedoBanusam 1. 1. 7.101 IIYD. OtaenbHbIN pacdeT A KOH-
Typa 3a3emiieHus JI9C He BBINOIHSAETCS.

5.2.4 BHemniHee orpa:kieHue

Buemnee orpaxaenne MY BOC npucoeaunsercs k KOHTypy 3azemuieHus. s
oOecrieueHuss HaAE&KHOM pabOThl OXPAaHHOW CHUTHANM3ALMK M JAPYTUX YCTPOMCTB
(Hanpumep, BUACOHAOIIOACHUS ), YCTAHOBIICHHBIX 10 TIEPUMETPY OTPAXKIACHHS, U 00eC-

nevyeHus: 6€30MacHOCTH JIOJEH U JKMBOTHBIX KOHTYp 3a3eMIIAIONIEr0 ycTpoicTtBa MY

/lucm

B3000086.286.5.1-1/103.1 o

Uzm. | Kon.yd| /lucm | Nedok.| [Todn. | Aama




Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

BOC AOJIKCH BBIXOAWTD 3a MPCACIIbl OrpaXACHUA U pacCiiojararbCsa B I M oT HEero u Ha

riyouHe 1 M. Yka3aHHbBIM 3a3eMIIMTENb MPUCOEAUHSAETCS K HApPY:KHOMY KOHTYpY 3a-

3emiieHust MY BOC He MeHee ueM B YEThIPEX TOUYKAX.

[ 56 ]

Hsm.

Koz.yy

/lucm
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Bsam uHB N?

[Todn. u dama

WHB. N2 nodn

[ 57]

6 Pacyer pe:xknuMoB B ceTH 35 kB BBINOJIHEH NMPH YCJOBUM TOAAeP:KAHUSA
cos@ =1 B TOUYKe nMpucoeAuHenus K mmHaM 35 kB rpynnsl BOY B cocTraBe oxHOro

npucoegunenus 35 kB

B nmanHOM paszenie IpUBOAATCS pe3yibTaThl PaCUETOB YPOBHEW HAIPSKEHUS Ha
muHax Mannanckas BOC u Ha OCHOBaHHMM 3THX PE3yJIbTaTOB ONpeEesieTcss Heo0Xo-
JUMOCTb MEPOIPUATHMN M0 KOMIIEHCALIMY PEAKTUBHON MOIIIHOCTH.

[Ipu pacuere peKUMOB MPUHSATHI CIETYIOIINE PAaCUETHBIE YCIOBHS:

- Ha mmHax 35 kB I[1C 220 kB noanepxkuBaeTcsi HEU3MEHHOE HANPSKEHUE;

- corjacHO MH(pOpMaIMU TPOU3BOJUTENA, KommaHuu Vestas k BOY V126-
4/0/4/2 MW, lokymeHnT Ne0086-9008 VOO0 ot 28.05.2019 r. mpu padote BOY ¢ mor-
HOCThIO 4,2 MBT B pexxume ¢ ontumu3aiueid mo MomHocty (PO1) Ha HU3KOBOJIBTHOM
CTOPOHE BBICOKOBOJIFTHOTO TpaHC(opMaropa XapaKTEpPUCTUKH PETyJIUpPOBAHUS peak-
TUBHOW MOIIHOCTH Ha CTOPOHE BBICOKOT'O HANPSHKEHHS BBICOKOBOJIBTHOTO TpaHC(Op-
MaTopa MpUOIU3UTENBHO COCTABIISIOT:

- cos@(BH) = 0,95/0,91 emk./unaykt. npu U(BH) = 0,90 o. e. HanpsbxeHus,

- cos@(BH) = 0,94/0,88 emxk./unaykt. npu U(BH) = 1,10 o. e. HanpsbkeHus,

- TypOMHa cnocoOHa PEeryJupoBaTh PEAKTHUBHYK) MOILHOCTh MPU HEOOJbLIOM
BeTpe 0€3 reHepupOBaHUs aKTUBHOW MOIIIHOCTH;

- cucTeMa aBToMaTuyeckoro ynpasieHus BOC ocyliecTBisieT rpynnoBoe pery-
JMPOBAHNUE PEAKTUBHOW MOIIHOCTH Bcemu BOY;

- IpeoOpa3oBaTeb KOHTPOJIUPYET MPeoOpa3oBaHUe TOKA MEPEMEHHONW YacTOTHI,
MOCTYIAIOIIETO OT TeHePaTopa, B MEPEMEHHbBIN TOK TOCTOSHHON YacTOTHI C TPEOyeMbIM
JUISl IOAKJIFOUEHHS] K CETH YPOBHEM MOIIHOCTH (M JAPYTMMU MapaMeTpaMu MOAKIIoYe-
HUS K CETH).

[TapameTpsl ocHOBHOTO 000opyAoBaHus Mannanckas BOC npuBeneHs! B Tabnune
6.1.

[TapameTpbl kabenbHOU cetn 35 kB Mannanckas BOC npuBeneHbl B Tabiuie

5.1.
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Ta6nuna 6.1 — [1apameTpsl ocHOBHOTO 000pyaoBanus Mannanckas BOC

IHapameTp

3HaycHHE 151 HOMHHAIBHOW MOIITHOCTH
BDY 4,2 MBt
(BBON B 2021 romy)

Texuanueckue xapakrepuctuku BOY

Homunansnas momuocts BOY, MBT 4,2
Benmauna coOcTBeHHBIX HY X BOVY, % 2,035
Texnonormaecknit MUHIMYM, MBT 0,42
Cxkopocth Habopa/cOpoca Harpy3ku, MBT/cex 0,042
[MukoBsIit TOK 0T BOVY npu BHemHNUX 01HO(a3HBIX U 14501 1.,

Tpexdaszapx K3

TexHnueckue nmapaMeTpsl reaeparopa BOY

Tun reneparopa

ACHHXPOHHBIN C KOPOTKO3aMKHYTBIM POTOPOM

Homunansaas Mmomuocts, MBT 4,45
HomunansHOE HanpshkeHne cratopa, B 800
TexHuyeckue napameTpsl BelpsiMuTeneit BOY
HomunansHeiii TOK Ha BXone, A 3600
HommuHansHOE HanpspkeHUe Ha BxoJe, B 800
HomwuHansHOe HanpspkeHHe Ha BBIXoze, B 1200
TexHuyeckue napaMeTpsl UHBEpTOpoB BOY
HomwunanpHas BEIX0IHAsS MOITHOCTE, MBA 51
HommuHansHOE HanpspkeHUe Ha Bxone, B 1200
Koaddumment montHOCTH 0,955
HomwuHansHOE HanpspkeHUe Ha BBIXoze, B 720
HomunanbHeIN TOK, A 4100
IIukoBbIM TOK noANUTKY pH BHemHUX K3 1,45 ot |,
[TukoBBIH TOK TOANATKY TpH BHeMTHUX K3, A 5930

TexHn4eckue napaMeTpsl FTeHEPATOPHBIX TPaHC(HOPMATOPOB

Homunansnas Momuocts, MBA 5,15
HomwuHansHOE HanpsbkeHHEe 00MOTOK, KB 35/0,72
CxeMa coeuHeHUsI 0OMOTOK J/Yu-5
HanpshkeHne KOpOTKOTo 3aMBIKaHus, %o 9,9
[otepu xomocroro xoxa, KBt 7,75
IToTepu KOPOTKOTO 3aMBIKaHUs, KBT 35,7

Texuanueckue mapameTpsl Tpanchopmaropos mossimatomier [1C 220 kB

Homwunaneaas MmomHocts, MBA 2%62,9
HomwuHansHOE HanpsbkeHHEe 00MOTOK, KB 115/38,5
CxeMa coeuHeHUsI 0OMOTOK Vu/ Yu*
HanpsixeHne KopoTKOro 3aMblkaHus, % 10,5
[otepu xomocroro xoxa, KBt 35
[ToTepu KOPOTKOTO 3aMBIKaHUs, KBT 245
AKTHBHOE conpoTuiieHne, OMm 0,82
PeaktuBHOE conpoTuBnenue, Om 22,1

2 6.1 MakcuMasibHbIE © MUHUMAJIbHbIE YPOBHU HANpsizkeHus B cetu 35 kB
T
D ..
3 CornacHo «TpeboBaHUsI K 00ECIEUCHHUIO HAIEKHOCTH DJIECKTPOIHEPTETUUCCKUX
(3]
@
CUCTEM, HAAEKHOCTH U OE30MaCHOCTH OOBEKTOB AJICKTPOIHEPTCTUKU U YHEPTONPUHU-
MAaIOIUX YCTAaHOBOK «MeETOAUYECKHEe YyKa3aHus MO YCTOMYMBOCTU SHEPTOCUCTEM)
]
[S
S (ytB. Ilpukazom Munsnepro Poccuu ot 03.08.2018 Ne630) 3nauenue koddpduirieHTa
(y
rD ~
S 3amaca yCTOMYMBOCTH 0 HATPSDKEHUIO OmpeensieTcs mo Gopmyre:
KH_U—UKp_l_UKp
- - )
IS U U
S
2 /lucm
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rae U — HanpsbKkeHHe B y3J1€ Harpysku B paccMaTpuBaeMoM pexume, kB; Uy, —

KPUTUYECKOE HAIIPSDKEHUE B y3JI€ HArpy3Ku, kB

MaJbHBIX KO3 (UIIMEHTOB 3araca Mo HaNpsHKeHUIO (MpeacTaBieHbl B Tabnuie 5 «Me-

MurHumaneHOE HanpspkeHue B y3nax 35 kB ompenensercs, Ucxonsd U3 MUHH-

TOANYECKUX YKAa3aHUM MO YCTOMYMBOCTH SHEPTOCUCTEM), & HMEHHO:

pabouee Hanpspkenue, paBHoe 40,5 kB (B cootBerctBuu ¢ 'OCT P 57382-2017 «Enu-
Hasi PHEpreTudecKas CUCTeMa W W30JUPOBAHHO PabOTAIONIMe IHEPTOCUCTEMBI. DIIEK-

TposHepreTuueckue cucreMbl. CTaHAAPTHBIN sl HOMUHAIBHBIX U HAMOOJIBIINX pado-

Ky = 0,15 nnst HOpMaNbHOTO U YTSKEIEHHOTO PEKUMOB.

Takum 00pa3oM, MUHUMAJIBHOE JOIYCTUMOE HANPSKEHUE PABHO:

Umin =

UKp(KI/IU+1)

s HopmanbsHOrO pexkuma (KU, min = 0,15):

Jns yrsxkenénnoro pexuma (KU, min = 0,1):

Unin = 24,5 (0,1 + 1) = 26,95 kB.

MakcumanbHO AOITYCTHUMOC HAIIPAKCHHUC B Y3J1aX CCTH 35 kB — 310 HanbobIIce

YUX HAMPSKEHUN» ).

kB TIC 220 kB B pa3nbix pexumax pabotel Mannanckas BOC mnpencrtaBieHsl B

Pacuérnbie HanpsikeHUs B y3JI0BbIX Toukax MannaHnckas BOC u Ha mmnax 35

tadure 6.2.

Tabnuua 6.2 — PacuéTHble HanpsKEHUs B y3JI0BbIX Toukax MannaHckas BOC u

Unpin = 24,5 (0,15 + 1) = 28,175 kB.

[ 59]

Ha mmHax 11C 220 kB
Qé
g PacueTHble HanpsiKeHUs B Y3JIOBBIX TOUKax, KB
I >
N No Upow, be3 Beimaun reHePaTopaMH Bee renepatopst BOC Ha C Boigaueit reHe;v)aTopaMH
S HaunmenoBanne BDY peaxktuBHOi MOIIHO- BDY peaxktuBHOi MOIIHO-
< /1 kB XOJIOCTOM X011y
CTH CTH
MMUH. MaKc. MMH. MaKCc. MHH. MaKc.
1 I1C 220 xB 35 35 36 35 36 35 36
5 PVY-35 kB
[S
3 p | CIIMY 35 34,99 35,99 35 36 34,99 35,99
3 MamnnaHckas
r§ BOC
= 3 B3OV Nel 35 34,63 35,64 35,01 36,01 34,61 35,62
4 BOY No2 35 34,71 35,72 35,01 36,01 34,69 35,70
5 BOVY No3 35 34,85 35,86 35,01 36,01 34,84 35,84
A 6 BOYVY No4 35 34,95 35,95 35,00 36,00 34,94 35,94
'§ 7 B3OV No5 35 34,48 35,49 35,02 36,02 34,42 35,44
2 /lucm
g B3(00086.286.5.1-1/103.1 oo
Uzm. | Kon.yd| /lucm | Nedok.| [Todn. | Aama
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Bzam uHB

[Todn. u dama

WHB. N2 nodn

Leo]

PacuerHbie HaNIpsDKEHMS B Y3JIOBBIX TOYKax, KB
be3 Beinaun renepaTopamu C Bblaaueit reneparopamu
Ne HaunmenoBanue Usiow BDY peaKTHBHOfII) Mofl)mo— Bee renepatopsi BIC na B2Y peaKTI/IBHog Mofuﬂo-
n/m kB XOJIOCTOM X0y
CTH CTH

MUH. MaKc. MUH. MakKc. MUH. MaKc.
8 BDY Ne6 35 34,53 35,54 35,02 36,02 34,47 35,49
9 BDY Ne7 35 34,67 35,68 35,02 36,01 34,62 35,63
10 BDY Ne8 35 34,74 35,75 35,01 36,01 34,70 35,71
11 BDY Ne9 35 34,82 35,83 35,01 36,01 34,79 35,80
12 BDY Nel0 35 34,43 35,45 35,02 36,02 34,37 35,38
13 BOY Nell 35 34,50 35,51 35,02 36,02 34,44 35,45
14 BOY Nel2 35 34,63 35,64 35,02 36,02 34,57 35,58
15 BDY Nel3 35 34,48 35,49 35,02 36,02 34,42 35,44
16 BDY Nel4 35 34,53 35,54 35,02 36,02 34,47 35,49
17 BOY Nel5 35 34,67 35,68 35,02 36,01 34,62 35,63
18 BDY Nel6 35 34,71 35,72 35,01 36,01 34,69 35,70
19 BOVY Nel7 35 34,85 35,86 35,01 36,01 34,84 35,84
20 BOVY Nel8 35 34,95 35,95 35,00 36,00 34,94 35,94

HanpsbkeHreMm 35 kB mokasan, uro HanpspkeHue Ha mmHax 35 kB BOY B pacuerHbix

peKnMax o0ecIreunBarOTCs B AOITYCTUMBIX IIpCaciiax.

JOTIOJIHUTENIbHBIX KOMIIEHCUPYIOIINX YCTPoicTB Ha mmHax 35 kB Mannanckas BOC u

BbiBog. AHanu3 pe3ysibTaTOB pPacyeTOB PEKUMOB PaOOTHI NEKTPUUYECKON CETH

Jlnst obecnieueHus] TEXHUYECKUX TPeOOBAaHUM K YPOBHIO HAIPSKEHUSI YCTAHOBKA

Ha mHax [1C 220 kB B meprox 1o 2026 rona He TpeOyeTcs.

N3zm.

Koz.yy

/lucm
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Aama
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IFKENAUKALUS NOMEUEHUL
N° nomeujerus Haumerobarue nomewerus Mnowade, u?
1 Modym ACYu (73 *
2 Modysb PI1-35 kB *
3 Moduynb cucmey *
4 Modynw APM *
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Jkenaukagus odopydobarus

64

(o3, HaumeHobarue d Kon-bo lpousbodumess
1| lkag ACY Vestas SCADA (V0B) wm, 1 [lnbas eckoe ofopydoarue
2 | lkag ALY Vestas PPC wm, 1 [labaneckoe odopydobanue
3 %%; E[/gn(rc)ucmem/ 2apaHmupobarHozo InekmpocHadxeHus b cocmabe VBIT N un 3 Jabarseckoe ofopudotasie
4 | LCH ModybHozo 30aHus wm. 4
5 | lkag /IBC (dng opearusauuu docmyna  /1BC) wm, 3 [lababeckoe ofopydobamue
6 | TCH muna TC/A-100/35-93 . 1
7 | APM wm. 5 [labasbveckoe odopydobaHue
g PacnpedenumenbHoe yempodcmbo 35B KPY3 8DA Siemens (uu 3kbubasesmHoe un 6
odopydobarue)
9 | AWML KY3 llkag cepbepob wm. 1 [latansveckoe oBopydobarue
10 | lkagp ACY u (0T ACCO OcHobHou wm. 1 [latanseckoe oBopydobarue
11 | lkag ACY u LOTW ACCO Pe3epbHei wm. 1 [t eckoe odopydobarue
12 | Cucmemsi cbs3u. ikag anepamapa chs3u wm. 2 [labayeckoe odopydobarue
13 | lkag cucmems cbs3u OcHobHoU wm. 1 [latanseckoe oopydobarue
1% | lWkagp cucmemsl cbs3u PesepbHsid wm. 1 [latameckoe odopydobarue
15 | lkagp PAC (pecucmpamop abapudksix cadbimud) wm. 1 [labansveckoe oBopydobarue
1% | Ukag LTV (uesmpa cdopa mexHonoeueckou uHgoptauuu) wm. 1 [latanyeckae aBopydobanue
17 | lkag K(b wm 1 [labaneckoe odopydobarue
18 | Uum abmomamuku omonaeHus Benmuagyuu (ADB) wm. 4
19 | likag oxparHo-noxapHod cuzHauzayuu (OC) wm. 4 HBITbonud”
20 | lkag cucmems desonacrocmu (CKY/) . 4 HBITbonud”
21 | llkag PYHH-04 kB wm. 1
[pumeyaHus:
1 Paccmaxobka HabecHozo u wkagHo20 00apydoBanus Hacum YCACBHLU Xapakmeap. Ha 3mane u320moBAeHuS U NpopadomKL KOHCMPYKMGBCKOU
dokymeHmayuy 3abod-npouzbodumess Moxem BHocums kappexmupobku no yemarobke odopydoBaHus, HeBALSIOWLE HO LIMEHEHLE MBXHUYECKUX
xapakmepucmuk MY,

2 [adapumHeie pasmaps mexHoAoeu+eckux ombepcmuu Grs Bboda KadeabHeIX AUHUL NOKA3GHS! YCAOBHD.
3 [adapumnsie pasmeps UCH, LKA PYHH-0,4KB ymouHsiomes npy pa3padomke KOHCMPYKMOPCKOL GOKUMEHMALLL,

4, lakemupabarue “flabasb4eckoes odopydobaus” (coenacHo cneyugukauuu) npausbodumes 3abodom-useomobumens no cxemam
npedocmab/eHHX 30Ka34LKOM,
5 [1od6od kadened k wkagpam benoHumb Yepes ombepcmus & noay.3oHa bbada,/Beiboda KoHMPO/bHbX Kadened YcA0BHO He NoKa3aHa.

Loenacobyibaamcs GonosHUme/bHO C [(poeKMHOU 0p2aHU3ayUel UAu 3aKa3yqukom 6o nepedayu 3akasa 6 npousbodcmbo.

6. Kade/wHble KoHcmpykyuu Grs npokaadku kadens b MY B3C bxodam b komnaekm nocmabku, MECMO YCmaHoOKU Ymo4HSemcs npu pa3padomke
KOHCMPUKMODCKOL GOKUMEHMAUUU,
7 Kpbiwa beeen 3danus dbyxckamHas, mpaHcnopmupyemcs omde/bHeim 2py3obem mecmon. [lokasana yeaabHo. Touwsiu koscmpykmub dydem
onpedened npu paspadomke K1

8 Byicoma nomewerud om noaa do nomo/ka 3000 my;
9 Cucmenmsi 0KpACKU MEma/AUHeCKUX KOHCmpuKuud bM3: - zpyxm Temaprime EE (40...60 mxm)/ BK®-093 (18..24 mkm); - askudHas kpacka
Temalac FO50 (40...60 M),

10 [nowadku oBcayxubarus npumeHers daa Boicomsr puHdamerma H=18 m

1 Konu+ecmbo u pacnooxenue cbad onpedeagem npoekmuas opeaHu3auus, ocywecmbasiouas npubissky odbexkma.

2 Kpennerue &/04Ho-ModybHO20 300HUS K QuHAMeHMY npou3bodumes npu noMoww chapku,
B Makcuma/bHas bepmuka/bHas Hagpyska om G/0Ka Ha gyHAaMeHm - pabroMepHo pacnpedenckas u cocmabagem g=1000 k2/nM.

1. [adapumHeie pasmeps o0opydobanus ycmarobaesnozo & MY B3C, 2a0apumHsie pasmeps! npoxodob, pacnonoxeHue dbepreix npoemob, Gopom,
wkaeob u wumob Mozym Obimb YmoyHEHs Ha cmaduu PAL

B3L00086.286.5.1-1/103.105

000 “TiamHadyameiy Bemponapk PPB”

yam. Ko yd| uem | N° dox.| Modnues | Aama

Pa3pad. Eopob “4 | 1219 MaHckas BIC Cmadus | Jlucm /lucmob
lpobepun BepuwuHuH 4%%— 1219 | Bempotag 3nexmpydeckas cmanyus, Brympun/owadoHbe
[T BeplUHUA Z 019 abmomodu/bHbie dopozu [l 1
i liycet g/ | nw fl

- 1aH pacnosoxexus 0opydobaxus b ) .
H. KoHmp. Mpozoba | A— | 1219 000 "EP(M (udupu
U MY Mannarckas B3C

Goprmam 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
ООО "ЕРСМ Сибири"

AutoCAD SHX Text
 Пирогова

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
 Вершинин

AutoCAD SHX Text
12.19

AutoCAD SHX Text
12.19

AutoCAD SHX Text
12.19

AutoCAD SHX Text
12.19

AutoCAD SHX Text
 Егоров

AutoCAD SHX Text
12.19

AutoCAD SHX Text
  Гусев

AutoCAD SHX Text
П

AutoCAD SHX Text
1

AutoCAD SHX Text
План расположения оборудования в  МУ Манланская ВЭС 

AutoCAD SHX Text
План расположения оборудования в  МУ Манланская ВЭС М 1:50

AutoCAD SHX Text
ВЭС00086.286.5.1-ИЛО3.1.05

AutoCAD SHX Text
ООО "Пятнадцатый Ветропарк ФРВ"

AutoCAD SHX Text
"Манланская ВЭС.  Манланская ВЭС.  .  Ветровая электрическая станция, внутриплощадочные автомобильные дороги"

AutoCAD SHX Text
64

AutoCAD SHX Text
6

AutoCAD SHX Text
1

AutoCAD SHX Text
Примечания: 1. Расстановка навесного и шкафного оборудования носит условный характер. На этапе изготовления и проработки конструкторской Расстановка навесного и шкафного оборудования носит условный характер. На этапе изготовления и проработки конструкторской документации завод-производитель может вносить корректировки по установке оборудования, невлияющие на изменение технических характеристик МУ. 2. Габаритные размеры технологических отверстий для ввода кабельных линий показаны условно. Габаритные размеры технологических отверстий для ввода кабельных линий показаны условно. 3. Габаритные размеры ЩСН, СКУД РУНН-0,4кВ уточняются при разработке конструкторской документации. Габаритные размеры ЩСН, СКУД РУНН-0,4кВ уточняются при разработке конструкторской документации. 4. Пакетирование "Давальческого оборудования" (согласно спецификации) производится заводом-изготовителя по схемам Пакетирование "Давальческого оборудования" (согласно спецификации) производится заводом-изготовителя по схемам предоставленных Заказчиком. 5. Подвод кабелей к шкафам выполнить через отверстия в полу.Зона ввода/вывода контрольных кабелей условно не показана.  Подвод кабелей к шкафам выполнить через отверстия в полу.Зона ввода/вывода контрольных кабелей условно не показана.  Согласовывается дополнительно с Проектной организацией или Заказчиком до передачи заказа в производство.   6. Кабельные конструкции для прокладки кабеля в МУ ВЭС входят в комплект поставки, место установки уточняется  при разработке Кабельные конструкции для прокладки кабеля в МУ ВЭС входят в комплект поставки, место установки уточняется  при разработке конструкторской документации. 7. Крыша всего здания двухскатная, транспортируется отдельным грузовым местом. Показана условно. Точный конструктив будет Крыша всего здания двухскатная, транспортируется отдельным грузовым местом. Показана условно. Точный конструктив будет определен при разработке КД;   8. Высота помещений от пола до потолка 3000 мм;   Высота помещений от пола до потолка 3000 мм;   9. Системы окраски металлических конструкций БМЗ: - грунт Temaprime EE (40…60 мкм)/ ВКФ-093 (18...24 мкм); - алкидная краска Системы окраски металлических конструкций БМЗ: - грунт Temaprime EE (40…60 мкм)/ ВКФ-093 (18...24 мкм); - алкидная краска 60 мкм)/ ВКФ-093 (18...24 мкм); - алкидная краска Temalac FD50 (40…60 мкм).   60 мкм).   10. Площадки обслуживания применены для высоты фундамента Н=1,8 м.     Площадки обслуживания применены для высоты фундамента Н=1,8 м.     11. Количество и расположение свай определяет проектная организация, осуществляющая привязку объекта.   Количество и расположение свай определяет проектная организация, осуществляющая привязку объекта.   12. Крепление блочно-модульного здания к фундаменту производится при помощи сварки.   Крепление блочно-модульного здания к фундаменту производится при помощи сварки.   13. Максимальная вертикальная нагрузка от блока на фундамент - равномерно распределенная и составляет q=1000 кг/п.м. Максимальная вертикальная нагрузка от блока на фундамент - равномерно распределенная и составляет q=1000 кг/п.м. 14. Габаритные размеры оборудования установленного в МУ ВЭС, габаритные размеры проходов, расположение дверных проемов, ворот, Габаритные размеры оборудования установленного в МУ ВЭС, габаритные размеры проходов, расположение дверных проемов, ворот, шкафов и щитов могут быть уточнены на стадии РД. 
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Coenacabaxo

B3ay. uHb N°

[lednucy U dama

VHB, N° nodn.

BRVMARVIE!

70

1 KaoenbHwiL XypHan He sbsemcs ocHobaruem 0/ Hapesky Kaoess,
2 Kaoe/u ompesaomes no Gakmuvecku npoMepeHHou mpacce.

Ye/obusi npokaadku kadess:

Ha omkpeimsix naouackax:

001 - Kadesnb b mparwee 6 3emie;

001-01 - Kaoesw b mparwee b mpyoe;

002 - Kade/w no ycmaHob/eHHbiM KOHCMPUKUUSM U 0MKaM (NDUMEHSIML 6 X,/0 Aomkax, no
MEMA//IOKOHCMPUKLUSM (no/Ka, onopan);

002-01 - ¢ kpenseHuer Ha nobopomax u 6 KoHue mpaccs,

002-02 - npok/adka kadens ¢ kpenseruem no beed 0nuHe;

003 - Kadenu b npo/oxerHsix mpyoax, 0/0kax u kopooax (npu npokiadke b zodpe, mpyde, kopad. [Tod
KOpOOOM NPUHUMAMb 3AMKHYMbI KOHMLD (MEM.AOMOK € KPbIWKOU );

B nomewenrusx (019, 3PY, P, 3danusx):

006 - [poboda (kadesb) no cma/bHeiM KOHCMPUKLUSM U NaHeAaM (npuMeHsmb npu npokAadke &
kao.noAysmaxe ¢ 66odom b wkagsl (naHeu)

B3C00086.286.5.1-W/103 TKX
000 "TlamHadyamsiu Bemponapk ®PB”
yam. |Kon y4| fluem | N° dok. | odnucs | fama
Paspad. Eagpat “4 | 10w Matnanckas B Cmadus | /ucm /ucmat
[Tpabepun BepuuHuH s%ﬁ— 1219 | Bempobag 3nexmpuyeckas cmanyus, BHympun/owadoHele
e ond B | =2 120 abmomodL/bHsie Gopozt [l 1 3
i [yceb AR ]
H KoHmp. Mpozoba | ~~— | 2w Kade/bHuiu xypHan K/1-0,4 kB 000 "EPCM (udupu”
Y.
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3abodckas mapka kadens (Cnocod npoknadku 71
Yuc/o Ucno/b3yembix Xun Hanpabrerue kadens [nuHa, M
Z%/ﬁ [To npoexmy Qakmudecku lugp [pumedanue
Kadenu PYHH-0,4 kB (nepemerHsii mok )
-1 ATBbLLIBHe(A )-LS-1 4x95 4 MY, TCH 35/0.4 kB PYHH-04 KB, Bbod 1 8 8
2-1 ABBLUBH2(A )-LS-1 4x95 4 KonmedHep 13 0.4 kB PYHH-04 B, Bbod 2 20 20
i1 BBlelA)-S066 | 325 3 Modyts PY-35 kB, P04 kB, Tcu | MO ACIUT Z,) o ALY Vestas PLC % %
W12 BBHelA)-LS-066 | 3025 3 Modunb PY-35 kB, PYHH-04 kB, 1cu | MO0 AL U LT 3'(3%‘;%‘1’7)“59 Vestas SCADA 4 "
H1-3 BBIHa(A)-LS-0,66 5X6 5 Modyb PY-35 kB, PYHH-0,4 kB, 1cuw Modyns ACY u (T3, ukae MBIT1 (CT3) 37 37
H1-4 BBlHa(A)-LS-0,66 10 5 Modysb PY-35 kB, PYHH-0,4 kB, 1cuu. Modynb cucmen, wum WAOB 75 175
HI-5 BBIHa(A)-LS-0,66 5Xb 5 Modyse PY-35 kB, PYHH-0,4 kB, 1 MoGynb PY-35 kB, wum LLACB 5 5
H1-6 BBl Ha(A)-LS-0,66 5%k 5 Modyns PY-35 kB, P9HH-0,4 kB, 1. Modyns ACY u (73, wum LADB 41 41
HI-7 BBIHa(A)-LS-0,66 5Xb 5 Modyse PY-35 kB, PYHH-0,4 kB, 1 Modyne APM, wum LAGB 27 27
HT-8 BBIHa(A)-LS-0,66 34 3 Modyns PY-35 kB, PYHH-04 kB, 1cui Modyns ACY u (T3, 389 1 37 37
H1-9 BBIH2(A)-1S-0,66 25 3 Modyne PY-35 kB, PYHH-0,4 kB, 1cui Ocbewerue wkagob modyng ACY u (T3 30 0
HI-10 BBIHa(A)-LS-0,66 x4 3 Modyns PY-35 kB, PYHH-04 KB, 1c.u Ucbewienue nawerned KPY-35 kB 0 10
HF-11 BBH2(A)-1S-0,66 25 3 Modynb PY-35 kB, PYHH-04 KB, 1. Ocbeujerue wkagob Modyng cucmem 45 45
H2-1 BBlelA)-S-066 | 325 3 Modyns PY-35 kB, PYkH-04 kB, 2cu | MO AL LT (% I ALY Vestas PCC % %
H2-2 BBrvelA)-S-066 | 3x25 3 Modyne PY-35 kB, PSh-04 kB, 2cu | OB AD UL, 3'(6%'2’;‘1;)’“ ¥ Vestas SCADA i i
H2-3 BBIHa(A)-LS-0,66 5x6 5 Modynb PY-35 kB, PYHH-0,4 &B, 2 cui Modyne ACY u (T3, ukag W62 (C73) 38 8
H2-4 BBHa(A)-LS-0,66 5%4 5 Moduynb PY-35 kB, PYHH-0,4 kB, 2 cui Modynb cucmen, wum UCH 75 15
H2-5 BBl HelA)-LS-0,66 Xk 5 Modyns PY-35 kB, PYHH-0.4 kB, 7 cuw. Modynb PY-35 kB, wum ILjCH 5 5
H2-6 BBlH2(A)-LS-0,66 525 5 Modynb PY-35 kB, PYHH-0,4 kB, 2 cui Modyne ACY u 73, wum LCH 41 41
H2-7 BBIHa(A)-LS-0,66 525 5 Modynb PY-35 kB, P9HH-0,4 KB, 2 cui MoGyne APM, wum LCH 27 27
= H2-8 BBIHa(A)-LS-0,66 EIA 3 Modysnb PY-35 kB, PYHH-0,4 kB, 2 cu. Modyb cucmen, wum IC ? ?
§ H2-9 BBIHa(A)-LS-0,66 X 3 Modyns PY-35 kB, P9HH-0,4 KB, 2 cui Modynb PY-35 kB, wum [IC 7 7
- H2-10 BBl Ha(A)-LS-0,66 3x25 3 Modyns PY-35 kB, PYHH-0,4 KB, 2 cu Modyn ACY u (73, wum [T 41 41
H2-11 BBlHe(A)-LS-0,66 25 3 Modyns PY-35 kB, PYHH-0,4 KB, 2 cui Modyns APM, wum 10 2 P
% H2-12 BBIHa(A)-LS-0,66 3Xb 3 Modynb PY-35 kB, PSHH-0,4 &B, 2 cui Modysne cucmen, wum OC, CKYA 7 ”
é H2-13 BBIH2(A)-1S-0,66 3xk 3 Modyne PY-35 kB, PYHH-0,4 kB, 2 cui Madyns PY-35 kB, wum OC, (KY[ 6 6
h H2-14 BBHa(A)-LS-0,66 325 3 Modyns PY-35 kB, PYHH-0,4 kB, 2 cu Modyn ACY u (T3, wum OC, CKY[ 41 41
§
= Mucm
g B3(00086.286.5.1-103.1KX )
Wam. |Kon. y4| flucm | N° Gox.| Modnucy | Aama
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SOx5 TOCT 103-2006
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3 3asamnerue MY
SOXSTOCT 103-2006
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MpunoxeHue A

COI''TACOBAHO: YTBEPXJIAIO:
I eHepaBHBLIL AUPEKTOP JamectuTens I1 enarens
Pumana AOKCOEYC» OJ1Y Ora IIpaBnenus «®CK EDC»

e N/

L *La &&L% \ M.A. Ba6un A.B. Monbckuii

2019 . K 2By 2 TUF 5;)/4 2019 r.

TEXHUYECKHE YCJIOBHS Ha TexHoJI0rHYecKOe NPHCOEIHHEHHE
K 1ekTpuyeckum cetsim ITAO «DCK EIC»

Hacrosiimue TeXHUYECKHE YCJIOBHS pa3paloTaHbl HA OCHOBAaHUH 3asiBKH OT
23.07.2019 NeIItB18-2019, mucem ot 23.07.2019 Ne[ItB19-2019 u ot 09.09.2019
Ne T1tB22-2019 u saBAsIOTCS HEOTHEMIIEMOM 4acThiO JOTOBOpa 00 OCYylIeCTBISHUU
TEXHOJIOTHYECKOTO MIPUCOETUHEHUS oT
Ne 00BEKTOB 1O MPOW3BOACTBY JJIEKTPUYECKOH SHEpruu
00O «lIsrraauateiii Berponapk ®PB», nMeHyeMoro B JanpHeineM - 3asBUTENb,
K anektpudeckuM cetaMm [TAO «@CK EQC».

Hacrosiue TexHHWYeCKHe YCIOBHS BCTYNAalOT B CHIY C MOMEHTa HX
yrBepxkaeHus [IAO «OCK EDC» npu ycnosuu cornacosanus AO «CO EDC» u
IeHCTBUTENBHBI B TeueHue 4 (4eThIpeXx) JeT.

BrInonHeHNe HACTOSAIIMX TEXHUYECKUX YCIOBUH oOecrieyuBaeT no3ramnHoe (B
V (ustb) STanoB) TEXHOJIOTMYECKOe IPUCOCAUHEHWE BHOBb COOPYIKAEMBIX
B IIPOIECCEe TEXHOJOTUYECKOro MPHCOSIMHEHHUS OOBEKTOB MO IIPOU3BOJICTBY
IEKTPUUECKON SHEPruu 3asBUTENIS YCTAHOBJIEHHOHN (MaKCHMAIBHON) MOUIHOCTHIO
75,6 MBT:

- Ha [ aTane 00BEKTOB 110 MPOU3BOACTBY NIEKTPHUECKON SHEPrHH 3asiBUTENS
MakcHMaJbHOH MoiHocTeio 0 MBT;

- Ha Il 3Tane 00beKTOB MO NPOM3BOACTBY NEKTPUUECKOI dHEpruu 3asBUTENsA
MaKCHMaJIbHOH MoIIHOCThIO 37,8 MBT nyisi mpoBeieHHs yCKO-HaNag0YHbIX padoT
BETPOIHEPIeTHYECKUX YCTAaHOBOK;

- Ha IIl orame 0OBEKTOB MO IPOM3BOACTBY 3JEKTPUYECKOH 3HEPrUu
3asButesnss MakcuMaibHOW MomHocThio 37,8 MBT (¢ yuerom I-II aramoB) mns
KOMIUIEKCHOTO ONpoOOBaHUsA U BBOJIAa B pabOTy BETPOIHEPreTUIECKUX YCTAaHOBOK;

- "Ha IV »orane 0OBEKTOB II0 MPOM3BOJCTBY DJIEKTPUYECKOH JHEPruu
3asgBUTENd MaKCHMalbHOH MoIlHocThio 75,6 MBT (¢ yuetom I-III stamom) aus
MPOBEAEHUS [TyCKO-HATAA0YHBIX pab0T BETPOIHEPTreTHYECKUX YCTAaHOBOK;

- Ha V 3Tane o0beKTOB MO MPOU3BOACTBY IEKTPUIECKON SHEPTrUU 3asiBUTENs
MaKCHMaJIBHOH MoIIHOCTEIO 75,6 MBT (¢ yderom I-1V 3TamoB) ans KOMIJIEKCHOTO
onpo©oBaHMs ¥ BBOAA B pabOTY BeTPOIHEPIeTUUECKUX YCTaHOBOK

U OOBEKTOB 3JIEKTPOCETEBOr0 XO3sificTBa 3asiBUTENS K CYyILECTBYIOILMM
anekrpudeckuM ceTsiMm [TAO «®CK EDCy», BrmouennsiM [Tpukazom ot 23.11.2005
Ne325 B peecTp OOBEKTOB 3JIEKTPOCETEBOTO XO3MMCTBA, BXOMASIIMX B EAUHYIO

HAMOHAIBHYIO (00MIEPOCCHIICKYIO) ANIEKTPUUECKYIO CETh!

- I1C 500 xB IOxnasg (nanee - [1C 500 kB FOxHas),
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- TIC 220/110/10 kB «Yepnsiii Sp» (manee - [1C 220 kB Yepwusrii Sp),

- BJI 220 kB "Yepnsiit Ap" (IOxnas - Yepnsiit Ap Ne2) (nanee - BJI 220 xB
1OxHas - YepHsrit Sp Ne2),

MOCPENICTBOM COOPY>KEHHSI HOBBIX 00BEKTOB 3JIEKTPOCETEBOTO X03siCTRA:
- [1C 220 kB 3y6o0BKa;
- 3axonoB BJI 220 kB ¥Oxnas - Uepnsiit Sp Ne2 na I'IC 220 kB 3y6oBka;
¢ 0o0pa3zoBaHHEM IIOCTIE BBITOJIHEHUS HACTOSIIUX TEXHHYECKHX yCJIoBUi 1 (01HOI)
TOYKH IIPUCOCIHHEHHUS:

Ha | srane:

- nuHelHas s4edika 35 kB nma 2 c.au. PY-35 kB IIC 220 xB 3yb0oBka ¢
MaKcHMaJibHOH MontHocThio 0 MBT;

Ha Il u Il sTanax:

- muHeliHas s4deitka 35 kB PY-35 kB IIC 220 xB 3y6oBka ¢ MakcuManbHOM
MoIlHocTho 37,8 MBT;

Ha IV u V sranax:

- muHeiHas s4eiika 35 kB PY-35 kB IIC 220 kB 3y0oBka ¢ MakcUManbHOM
MONIHOCTEIO 75,6 MBT.

1. MEPOITPUATHSA ITO OCHOBHOMY (ITEPBUYHOMY)
BJIEKTPOTEXHUYECKOMY OBOPY JOBAHHIO

BEIITOTHUTE B CpPOKH, ycTaHaBiuBaeMmble JloroBopoM 00 oCyLIECTBICHUH
TEXHOJIOTHYECKOT0 NPUCOECTUHEHHS, HO He I03[[Hee OKOHYaHMs CpoKa AEHCTBUA
HACTOSIIHUX TEXHUYECKHX YCIOBUH (TI0SCHUTENBHAS CXeMa IPUIaraercs):

Ha I srane:

1.1. CrpoutensctBo IIC 220 kB 3yboBka (cxema PY-220 kB - Ne220-5H) ¢
YCTAaHOBKO#M nByX TpaHchopmatopoB 220/35/35 kB wmomHoctero 200 MBA
KaXXJIbIH.

1.2. Pexoncrpykumto BJI 220 kB IOxnas - UYepnei Ap Ne2 co
cTpoutenscTBoM 3axonoB Ha IIC 220 xB 3yboska mnposogom AC-300 c
’ obpaszoBanuem BJI 220 kB Yepnsrii Ap - 3y6oska u BJI 220 kB lOxHas — 3y6oBka.

1.3. CrpoutenbctBo ognoro PII-35 kB.

1.4. CtpoutensctBo JIDII 35 kB IIC 220 kB 3yboBka — PII-35 kB.

Ha II stame (mpoBeneHHe ITyCKO—HaJIaJ04YHBIX paboT BETPO3HEPreTHYECKHUX
YCTAaHOBOK C BBIIa4Yeil MOIIHOCTH B JJIIEKTPUYECKYHO ceThb 10 37,8 MBT):

1.5. CrpoutensctBo Mannanckoit BOC ¢ ycraHOBKOH  JIEBATH
BETpOIHEpreTHdecknx ycraHoBok (BDY) ycraHoBneHHOH (MakCHManbHOM)
MomHocTRIO 4200 kBT kaxaas, npucoequnaseMsix K PI1-35 kB.

Ha III sTane (koMILieKCHOe ornpoOoBaHHe U BBoA B paboty BOV ¢ Belgauei
MOIIHOCTH B 3JIEKTPUYECKYI0 ceTh 10 37,8 MBT):

Be3 MepornpusaTHii 1O OCHOBHOMY (TIIEpBHYHOMY) O3JIEKTPOTEXHHYECKOMY
000pyIOBaHHIO.

Ha IV »stane (mpoBemenme mnycko—Hanano4Helx pabor BOY ¢ Bhelmauei
MOILHOCTH B 3JIEKTPUIECKYIO CeTh 110 75,6 MBT):

1.6. 3ameny tpaHchopmaropa Toxa BJI 220 kB HOxnas — Yepneiii fp Nel na
I1C 220 xB YepHsiii Ap.

1.7. VYcrawoBka Ha Mannanckoii BDC geatn BDY ycraHOBIEHHOM

e
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(MakcuManbHOM) MomHOCThI0 4200 KBT Kaxknas, npucoenunseMsix k PII-35 kB.

Ha V srtane (koMIUIeKCHOe HCHBITaHME W BBOJ B pabory BOV ¢ Brimauei
MOIIHOCTH B 3JIEKTPHUYECKYIO ceThb 1o 75,6 MBT):

be3 MepompHsTHi 10 OCHOBHOMY (IE€PBHYHOMY) 3IEKTPOTEXHHYECKOMY
000pYyAOBAHHUIO.

2. MEPOIIPHUATHA 10 OBOPY JOBAHWIO CUCTEM
TEXHOJIOIT'MYECKOI'O VIIPABJIEHHA

2.1. OcHacTUTh OOBEKTH IO MPOHU3BOJACTBY DJIEKTPUUECKOM OSHEPIrHH H
00BEKTEl JJIEKTPOCETEBOr0 XO3siCTBa, YyKa3aHHbE B pasfene | Hacrosmux
TEXHUYECKUX YCIIOBHI, MUKPOIIPOLIECCOPHBIMU YCTPOMCTBAMH PENIEHHOM 3aIIUTHI U
aproMaTuk (nanee — P3A). YerpoiictBa P3A nomxHel obecrieurBaTh IpaBUIbHYIO
paboTy MpH YacTOTe IEKTPHUUECKOro Toka B quanasone 45,0-55,0 T

Cxemsl pacnpepenenus ycrpoiictB P3A mo Tpanchopmaropam Toka H
Hanpsokeusi cornacoBate ¢ ¢mmmanom ITAO «@CK E3C» - MDBC IOra u
Ounanom AO «CO EBC» OV IOra.

Ha IV sTane BBINOIHUTE YCTAHOBKY:

2.1.1. ABTOMaTHKM OrpaHMYeHMs neperpy3ku obopynoBanus (nanee — AOIIO)
BJI 220 xB Yepnsiii SIp — 3yGoBka ¢ peamusauuer Ha IIC 220 kB 3ybGoska c
IeicTBHEM Ha pasrpy3ky Mannanckoit BOC;

2.1.2. AOTIO BJI 220 kB IOxnas — 3y6oBka c peanusauuedt Ha 1IC 220 xB
3y6oBKa ¢ JeiicTBHEeM Ha pasrpy3Ky Mannanckoi BOC,

2.1.3. Bemosauts 3ameny AOIIO BJI 220 kB FOxxnas — KupoBckas ¢ oTnaikoi
na IIC Kpacuoapmeiickas Ha IIC 500 xB IOxHas ¢ JelicTBHeM Ha pasrpysKy
Mamnnanckoit BOC;

2.1.4. VIIACK ¢ BY o6pa6orkoii Ha IIC 220 kB 3y6oBKa;

2.1.5. YITACK ¢ BY o6pa6otkoit Ha IIC 500 xB IOxnas;

2.1.6. YITACK ¢ BY o6pabotkoii Ha [1C 220 kB Yepns1i Sp.

2.2. OcHacTUTh OOBEKT ANIEKTPOCETEBOI0 XO34MCTBA, YKA3aHHBIH, B ITYHKTEe
1.1 HacTOAIMX TEXHHYECKMX YCJIOBHH, ycTpolicTBamM cOopa M mepenayu
teneuHpopmanuu B @umwman AO «CO EDC» Acrtpaxanckoe PIY u dumman
[TAO «®CK E3C» - Bomro-Jlonckoe [IMOC no aByM HE3aBHCHUMBIM KaHalaM
CBSI3HM, HCKJTFOYAIOIIMM BO3MOKHOCTE OMHOBPEMEHHOIO OTKa3a (BBIBOJA M3 paboThI)
1o o0miel Ipu4YuHe.

TexHHYeCKHe XapaKTEpHCTUKH KAHAIOB CBA3U, TOUKH H3MEPEHHs M 00BeM
nepeiapaeMoii TenenHpopmanuy cornacopats ¢ umuanom [TAO «PCK E3C» -
M3C Kra u @ummanom AO «CO EDC» OIY IOra, nmpu 3ToM nomxHa ObITh
obecneueHa HaOmozaeMocTh (GAKTHYECKOH HAarpy3kd, IOJAKIIOYEHHOHW K
ycrpoiictBam [TA (kpome AUP).

2.3. OcHacTUTh OOBEKTHI IO MPOU3BOACTBY 3JIEKTPUYECKOH OHEPrHH,
yKa3aHHBIE B MyHKTaX 1.5 U 1.7 HaCTOAIMX TEXHUYECKUX YCIOBHH, yCTPOHCTBAMHU
cbopa u mepenaun TenewHpopMaimu B Punman AO «CO EDC» AcrpaxaHckoe
PIV mo J[OByM HE3aBUCHMBIM KaHajaM CBS3H, HMCKIIOYAMOIHM BO3MOXHOCTE
OZIHOBPEMEHHOTO OTKa3a (BBIBOAA M3 paboThl) 110 00IIEH PUYHHE.

TexHUdecKHe XapaKTEPUCTHKH KAHAJOB CBS3H, TOYKM M3MEPEHMsi U 00beM
nepenaBaeMoli TenmemHpopmauu cornacoath ¢ ®ummanom AO «CO ESC»

7
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OV IOra, mpu 3toM nomkHa OBITH oOecredeHa HabIOJAEMOCTh (DAKTHYECKOH
Harpys3Kku, MOJKJIIOUEHHOMH K ycTpoiicTBaM 1A (kpome AYP).

2.4. OcHacTHTh OOBEKT 3IEKTPOCETEBOr0 XO3SICTBA, YKAa3aHHBIH B IYHKTE
1.1 HacTOSIMX TEXHUYECKHX YCIOBHH, TeIe(POHHON CBA3BIO C JUCIETYEPCKHUM
nepcosanioM Qummana AO «CO EDC» Actpaxanckoe PIY u omepaTHBHBIM
nepcoranom ¢umnana [TAO «®CK EDC» - Bonro-llonckoe IIM3C mo aBym
HE3aBUCHMBIM KaHallaM CBS3M, MCKJIIOYAIOIIMM BO3MOKHOCTH OIHOBPEMEHHOTO
oTKa3a (BBIBOJIa U3 pabOTHI) IO 00mIeH Mpu4HHe.

TexHudyeckue XapakTepUCTHKH KaHAJIOB CBS3H COIJIACOBaTh C (HUIHAIOM
I[TAO «®CK EDC» - MOC KOra u ®umuanom AO «CO EDC» OJ1VY IOra.

2.5. OcHacTuTh OOBEKTHI IO IPOU3BOACTBY DJIEKTPHUYECKOH 3HEPIHH,
yKa3aHHEIE B MyHKTaxXx 1.5 ¥ 1.7 HacTOSIIMX TEXHUYECKUX YCIIOBHH, Tene(OoHHOI
CBA3bI0 ¢  gucneryepckuMm — nepcoHaiom  Pmmanra AO  «CO  ES2C»
Actpaxanckoe P/IY 1o 1OByM He3aBUCHMBIM KaHajaM CBS3HM, HCKIIOYArOLIUM
BO3MO’KHOCTh OJTHOBPEMEHHOTO 0TKa3a (BbIBOJA U3 pabOThI) IO 001l NpuUHuHe.

Texnudeckue XapaKTePUCTUKM KaHANOB CBSA3U coryiacoBark ¢ Dunuanom
AO «CO E3C» O1Y BOra.

2.6. BBINOJHHUTE y4Ye€T SJIEKTPOIHEPIHH B COOTBETCTBHHU CO CIIEAYIOIIHMH
TpeOOBaHUAMM:

— B COOTBETCTBUHU C THUIOBOM MHCTPYKLIHEH IO Y4ETy DIIEKTPOIHEPTUH NPH
ee NpPOM3BOACTBe, nepenaye u pactpenenenuu (P 34.09.101-94), tpeGoBanuaMu
IeHCTBYIOIIEro 3aKOHOAATENhCTBA U JOTOBOPOM O IIPHCOEIHMHEHMH K TOPrOBOH
CHCTeMe ONTOBOTO phIHKa U TpeboBanusmu 11V,

—  To4kH ydera cornacoBath ¢ ¢punuanoM [TAO «PCK EOSC» - MOC 10ra;

—  HaIIC 220 kB 3y06oBka obecreunts uHTerpaunto ¢ AMMC KVYD dpununana
I[TAO «®CK ED2C» - MOC Ira c¢ opraHuzanued eXeQHEBHOH Iiepenaydu
pe3y/bTaToB HW3MepeHus, HMH(OpPMalUUd O COCTOSHHU CPEICTB H3MEPEHHA H
00BEKTOB H3MEPEHHUS] B COOTBETCTBMHM C TpeOOBaHHUSIMH JIEHCTBYIOIIETO
3aKOHOMATENECTBA H JIOTOBOPOM O IPHCOEAMHEHHH K TOPrOBOM CHCTEME ONTOBOIO
pBIHKA.

2.7. OcHacTUThb NEpeyvHClIeHHBIe B pa3feiie 2 HaCTOAIIMX TEXHUYECKUX
YCIOBHM  yCTpOMCTBa  HMCTOYHHKaMM  OecriepeGOHHOIO  3MeKTPONHTaHHA
AKKYMYJIATOPHOTO WJIHM HWHBIX THUIIOB [ MPEeNOTBpAllleHUss HX OTKa3a IpH
BO3HUKHOBEHHUM aBapUHHBIX JJIEKTPOIHEPreTHYECKUX PEKUMOB.

3. TPEBOBAHHMA K OBFBEKTAM I10 ITPOMU3BOACTBY
DJEKTPUYECKON SHEPIUU

3.1. Ob6ecneuuts clleIyIolIre XapaKTepUCTUKU reHEPUPYIOLLEro
000pyI0BaHHUS 3EKTPOCTAHIUH:

3.1.1. 3asBnsemyio cKOpocTh cOpoca/Habopa Harpysku He MeHee 0,042
MB1/c (nns kaxaoit BOY B pexxuMax 0CTaHOBa/IIycKa).

3.1.2. 3asBiseMblii HIDKHHIA TpejieN peryJIHpoBodHOro nuamnasoHa - 10% (or
YCTaHOBJICHHOH MOIIHOCTH TeHepHpylollero oO0OpyAOBaHMs, YKa3aHHOM B
npeamOyJle HACTOAIIMX TEXHHYECKHX YCIIOBHIA, IIPH CKOPOCTH BeTpa He MeHee 6 m/c

— 0,42 MBT Ha kaxyio BOY).
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3.2. TlpenycMoTpers YydacTHe TI€HEpAaTOpOB 3asiBUTENd B pealu3aluu
YIPaBJIAIOIIKMX BO3IEHCTBHH NPOTHBOABAPUIHON aBTOMATHUKM HA CHIKEHHC o0bpeMa
BBIAYH MOIIHOCTH/OTKIIIOUEHHE [€HEPHPYIOIIEro 000py10BaHHS.

3.3. TlpemycMoTpeTh ydacThe 0OBEKTa IO IPOM3BONCTBY JNEKTPHICCKOH
3HEPrHU B OOLIEM MEPBHYHOM PEryJIMPOBaHWU YACTOTHI IyTEM aBTOMAaTH4YCCKOIO
CHIDKEHHS BbIIaBaeMOM B  DIIEKTPUYECKYI0 CE€Th AaKTHMBHOH  MOIIHOCTH
3NEKTPOCTAHIMH IIpY yBENMYEeHWH YacTOThl, JMOO IyTeM OTKIIOYEHMS 4YacTH
TeHepHpYIOIEr0 00OpYIOBaHHA OOBEKTa IO INPOHM3BOJICTBY BNIEKTPUYECKOM
SHEpruu.

4,  TIOPAJIOK BBIITOJIHEHKA MEPOITPUATHI
[10 TEXHOJIOTMYECKOMY TTPUCOEIMHEHKIO

4.1. 3asgBUTeNb BHIOIHIET MEPONPHUATHs, YKasaHHbIC B myHKTax 1.3 — 1.5,
1.7 ¢ yderoMm TpeGoBaHHMil pasmenoB 2 M 3 HACTOSIIMX TEXHHYECKHX YCIOBHUA,
BKIFOYAs Pa3paboTKy NPOEKTHOM U paboded NOKyMEHTAalHH. 3asBUTENb 00s13aH
COTJIAcOoBAaTH  MPOEKTHYI0O M pabouylo  JOKYMEHTaluio ¢ QuiInanom
[TAO «®CK EAXC» -MDC I0ra u ®umuanom AO «CO ESC» O1Y IOra.

472. TIAO «®CK EDC» BBIIOTHSAET MEPOIPHATHS, YKa3aHHBIE B IIYHKTaX
1.1, 1.2, 1.6, 2.1.1 — 2.1.6 ¢ ydueroM TpeOoBaHuil pasjena 2 HACTOALIMX
TeXHMYECKHX  YCIOBHMH, BKIIOYas pa3pabOTKy  MPOGKTHOM | pabouen
nokymenrammu. [IAO «®CK EQC»  obsizaHo  cormacosaTh — 3ajaHMe  Ha
MPOEKTUPOBaHKE, INPOSKTHYI0 M pabouyl0 HOKYyMEHTAlMio ¢ @unuanom
AO «CO EDC» O1Y Ora.

ITpu Heo6XOQMMOCTH BHIIOIHEHHS PabOT 10 MOJEPHHU3ALMH (3aMeHe) cucTeM
TEXHOJIOTMYECKOr0 yNpaBieHuss Ha O00BEeKTax TPeTbUX JIMIl 3aTpaThl Ha TaKue
paboThl  OOJDKHBI ~ OBITh  pasfielieHsl 10  COOTBETCTBYIOMIHM 00BEeKTaM,
yperyJdpoBaHde OTHOIIEHMH C TPETHUMM JHIAMM IO BBIIOJHCHHIO paboT Ha
NpHHAIEKAIIAX UM 00BEKTax OCyIeCTBISACT TTAO «®CK ED2Cn.

43. B cioy4yae eciyd B XOJe IIPOCKTHPOBAHHS BO3HHMKAcCT HE00X0IUMOCTh
YACTHYHOTO OTCTYIUIEHHS OT TEXHHYECKUX YCIOBUH, TAKME OTCTYIICHU MO/JICKAT
cornacosanmio ¢ ¢ummantom ITAO «@CK ESC» - MOC 10ra u AO «CO EDC»
OJ1Y IOra ¢ KOppeKTUPOBKO# yTBEPKIECHHBIX TEXHMYECKHX YCTIOBHH.

4.4. TIpu TPOEKTHPOBAaHMHM COTNIACHO MyHKTam 4.1, 4.2 HacTOALIUX
TEXHHYECKUX YCIIOBUM y4eCTh TeXHHIECKHE PEIICHUsA, IPUHATBIE B TIPOCKTaX:

—  «PexoHcTpykuusi cucteMsl I[IA B OnepanyioHHOM 30HE bunmrana
AO «CO EDC» Actpaxanckoe PIAY».

—  «Pexonctpykmms I[IC 220 xB Yépmeii Slp. Texnomormieckoe
IPUCOEHHEHHE SHEPreTHYECKUX YCTaHOBOK 000 «Cannaiir Duepmxm» CIC
Oxtsopbckas u COC Ilecuanas.

—  «3ran 2. Pa3paboTka cXeMBl BbIJaYd MOIIHOCTH Yepuosipckoit BOC ¢
yTouYHEHHeM TpeOyeMBIX KalUTAIIbHBIX BIOKEHUI.

4.5. IlpoBecTH MPOBEPKY BBINOJHCHHS HACTOSIINX TEXHHYECKUX yCIIOBHIA,
BKIOYas IpoBeldeHWe ocMmoTpa (o6crmesoBaHys), C y4acTHeM npencTaBUTENEH
dunuana ITAO «®CK EDC» - M3C [Ora u ®wmana AO «CO ERC» OZY I0ra (c
Y4eTOM 3TATHOCTH IIPelyCMOTPEHHON HACTOAIIMMH TEXHUUECKIMH YCIIOBHAMH).

oLe—
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4.6. Tlonyuurs or ¢mmana [TAO «PCK E3C» - MOC IOra akr o
BBITIOJIHEHHH TEXHUUECKUX ycioBui, cormacoBaHHbeli @ummanom AO «CO EDC»
OJ1Y IOra (¢ y4eToM 3TalHOCTH NpPedyCMOTPEHHON HACTOAUIMMH TEXHUYECKHMH
YCIIOBHSIMH).

4.7. TlonyyuTs paspelienue (efepanpHOro OpraHa HCIONHUTEIBHOM
BIACTH, OCYLIECTBISIOIErO (pelepalbHbli TOCYJapCTBEHHBIA JHEPreTHYeCKUM
HAaI30p, Ha IyCK B JKCIUIyaTalui0 OOBEKTOB IO INPOM3BOJICTBY 3JIEKTPUYCCKOH
JHEPruH U 0OBEKTOB SIEKTPOCETEBOTO X03AMCTBA 3asBUTENIs, YKa3aHHbIX B pasfielie
1 HACTOAIIMX TEXHHYECKHX YCJIOBHH (C YYeTOM OTalHOCTH NPENyCMOTPEHHOH
HACTOSIIIUMH TEXHHYECKUMH YCIOBHSIMH).

4.8. TIpemyCMOTpPETh CIEAYIOLIYI0 STAIHOCTh BBITIOJHEHHA MEPONPHATHH,
YKa3aHHBIX B pasfieiax 2, 3 HacTOAIMX TEXHHYECKHUX YCIOBHH!

4.8.1. Ha I sTtame npeaycMOTpPETh BBHIIOJHEHHE MEPOTIPUATUH IO ITYHKTaM
2.1,2.2,2.4,2.6,2.7 HaCTOSINMX TEXHUYECKUX YCIOBUH:

4.8.2. Ha II sTarne npeaycMOTpETh BBINONIHEHHE MEPONPHUATHH MO ITyHKTaM
2.1,2.3,2.5-2.7, 3.2, HACTOAIIHUX TEXHUYECKUX YCIIOBHH;

4.8.3. Ha III stane mpeaycMOTPETH BBITOJTHEHHE MEPONPUATHH MO IYHKTaM
3.1.1, 3.1.2, 3.3. HacTOAIMX TEXHUYECKHUX YCJIOBHM B OTHOLICHHM BBOJIMMBIX B
pabory BOY Mannanckoi BOC Ha naHHOM 3Tane;

4.8.4. Ha IV sTame npeaycMOTPETh BBIIOIHEHUE MEPONPUATHH IO ITYHKTaM
2.1,2.1.1-2.1.6,2.3, 2.5 - 2.7, 3.2, HACTOSAIMX TEXHMIECKUX yCIOBUH;

4.8.5. Ha V sTane mpeayCMOTPEeTh BBIIOJHEHHE MEPONPHATHA 10 MyHKTaM
3.1.1, 3.1.2, 3.3 HacTOAIMX TEXHUYECKUX YCJIOBHH B OTHOLICHHWM BBOAUMBIX B
paGory BDY Mannanckoi BOC Ha faHHOM 3Tare.

Ipunoxenue. [losicHUTENbHAs CXeMa NPUCOEAMHEHNs 0OBEKTOB 10 NPOM3BOJCTBY
3IIEKTPIYECKOH 3Hepruy 3asBuUTeNs K dnekTpudeckuM cersiM TTAO «®CK ED2C»

ga | o,

Havansuuk JlemaprameHTa A
texuomnormyeckoro pazsutus [TAO «PCK EDCy 0.10. Knuakos

ITepBBIit 3aMECTUTEIL FEHEPATTBHOTO
JMpEKTOpa - [VIABHBIH HIDKeHep Quiraia

[TAO «®CK EDC» - M3OC IOra I".H. KoBTyH
JIMpeKTop Mo Pa3BUTHIO CETH (puimaia
[TAO «®CK E2C» - MOC I0ra FO.H. AmmxMuH

Mycradun P.B.
8 (800) 200-1881 106. 59-71
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MpunoxeHue b

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 BETPO3HEpPreTUYeckoh 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.
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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.
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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
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1 Coxpau.l,el-wm n TexHn4eCkme 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 BBepneHue

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 yepba, HAHOCUMOro MEXaAHNYECKMM KOMMOHEHTaM, 3NeKTpoobopyLoBaHUIO
N cuctemam ynpasneHus.

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

BHelwHsA cucTema 3awmuTbl BOCNPUHMMAET NpsiMble YAapbl MOMHUM U OTBOAWUT TOK pa3psaa B
cucTemy 3asemreHuns nofd 6awHen. K KoMnoHeHTamM BHELLIHEN CUCTEMbI MOMHME3aLUTbI
OTHOCSATCS, HanpMMep, CTEPXKEHb, PacMoONOXEeHHbIN Ha 3adHEl YacTu roHOONMbI, 1
MOIHUENPUEMHUKN, BCTPOEHHbIE B NOMNACTM.

BHyTpeHHss cuctema 3almTbl NpeaHasHaveHa ans 6esonacHoro otBoga Toka MOMHMM B CUCTEMY
3a3eMIneHust U Ans raleHns HaBeAeHHbIX MarHUTHOMO U SMNEKTPUYECKOro Nonen, Bbi3BaHHbIX
yAapoM MonHun. B kadecTBe NpymMepoB MOXHO NPUBECTU TakMe KOMMOHEHTbI BHYTPEHHEN
CUCTEMbI 3aluTbl: NaHenn ans obecnevyeHms OMC/MonHMes3alWwmTbl, SKPaHMPOBAHHbIE kKabenn n
YCTPOWCTBA 3aLLUMTbl OT MMMYSbCHbIX NEPEHaNPSKEHN.

Haunbonee BaxHbIMM cpecTBaMu 3alLMThl ANEeKTPOHHOro obopyagosaHusa BAY asnsioTcs
9KBUMNOTEHLMANbHOE COeIHEHNE W 3almuTa OT NepeHanpsXXeHus.

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

3.1 YpoBeHb 3aWmnThl

BeTpoBble TypOuHbI Vestas ycTaHOBMEHbI MO BCeMY MUPY B NPUBPEXKHBIX U FOPHbIX
painoHax, rae nNnoTHOCTb MOMHUIA Ha eauHULY NoLaan oveHb Bbicoka. Ons
npeaoTBpaLLeHNs 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.

Cuncrtema monHuesawmuTbl obecnedmBaeT ypoBeHb 3awmuTbl 1 cornacHo ctaHgapty IEC
61400-24:2010, To ecTb B3Y Vestas BbigepxmBatoT yaapbl MOSTHUM C 60NbLLON SHEPIUEN.

Ta6bnuua 3.1. YncneHHble 3Ha4YeHUA TOKa MOJNTHUN

83

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 TpeboBaHnsamMu JIS C 1400-24:2014. O1a ycuneHHas cuctema

MOJnHMe3alWnTbl NO3BONIAET YCTaHaBIIMBATb BETPOBYHO Typ6I/1Hy B MECTHOCTAX C

MHTEHCUBHbIMU 3UMHUMWN MOJTHUAMMW.

3.2 OnpegeneHne TOYEK NOpaXXeHUs

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

nonacten n MeTeoCTaHLUMs, pacnonoXxeHHad B 3agHeM BEPXHEM KOHLUE roHOO0bl, a TakKe
aBMaLUNOHHbIEe CUTHarNbHbIEe OrHU, eClii NMEKOTCA.

VESTAS PROPRIETARY NOTICE

Veslias.
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Puc. 3.1. MeTtoa domkTMBHOM chepbl

3.3 O630p cucTeEMbI MONMHMEIALLNTI

BeTpoBasa TypbvHa n3HayanbHO CnpoeKkTupoBaHa Takmum ob6pasom, 4Tobbl NPOTUBOCTOATb
NpsiMbIM yaapam MOJSTHUN.

Veslias.

VESTAS PROPRIETARY NOTICE
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Puc. 3.2. TOYKM KOHTaKTa ¢ pa3psaomM MOJIHUM U CUCTeMa MOSIHMeoTBoAa

1 HasemHasa BeTpoBas TypOuHa 2 Mopckaga BeTpoBas TypbuHa

ToOuYKM KOHTaKTa c pa3pasaomMm MOJTHUN

30HbI BeTpOBOIZ Typ6l/IHbI, KOTOpPblEe HaxoOATCc4d noa prO3OIZ npAMbIX yOapoB MOJTHUN.

NoHpona
KOHCprKTVIBHbIe AN1eMeHTbl TOHAO0J1bl paCCYNUTaHbI Ha ©e3onacHbIn OoTBO4 TOKa MOJTHUU K

OalHe. Y3nbl 1 arperatbl B roH40Me CNocoOHbI BblaepXaTb CUMNbHbIE 3N1IEKTPOMArHUTHbIE NOM4,
Bbl3BaHHbIE MOIMHUEN.

BawHa

BalwHsa saBnsieTca rmaBHbIM NPOBOAHMKOM, NO KOTOPOMY TOK pa3psiga nonagaeT B CUCTEMY
3a3eMrneHus.

Jlonactmn

JlonacTtu 6onblue Bcero nogsepXeHbl ygapam MonHuun. bnarogapsi cBoen KOHCTPYKUnn
nonacTtu cnocobHbl BbIAEPKMBATL IKCTPEMAsbHbIE FPO30BbIE YCIOBUS.

Veslias.

VESTAS PROPRIETARY NOTICE
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YcTpounctBa nepepayum Toka monHum (LCTU)
Cuctema LCTU 3awmiaeT NOALMMHMKKN NIONACTEN, KOPEHHON NOSLWMMHUK N MOBOPOTHbIE

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

Cucrtema 3a3emneHus

Cuctema 3aszemMneHus npeagHasHa4veHa and ©es3onacHoro pa3paga Toka MOJTHUKU B 3eMITIO.

Cucrema monHueoTBoaa

YepHbIMN NUHUAMM NokasaHbl YacTn BAY, KoTopble NCNOMb3YIOTCH B KavecTBe
MOnHWeoTBOAa. JlonacTn oveHb YacTo nogsepraoTcs yaapam MonHun. MNocne yaapa MonHum
B NONacTb TOK MOTHUKX NPOXOAMUT MO PacrnonoXXeHHOMY B Hel MofniHMeoTBoay, Yepes LCTU
nonacTtu/roHgonbl NoNagaeT Ha dNeMeHTbl KOHCTPYKUUKM roHAOoMbI, a 3aTteMm, Yepes LCTU
roHgonbl/6awHn, nepeaaeTcst BHU3 o GaluHe 1 yBoAUTCA CUCTEMOWN 3a3eMIIeHMs.

3.4 3awuTta nonacremn

Jlonactn moagenen V105, V112 n V117

Cuctema MonHues3awmuTbl f1onacT COCTOUT U3 YETbIPEX OCHOBHbIX 31TEMEHTOB:
NPUEMHUKOB Ha KOHLIAX nonactein, MONMHUENPUEMHUKOB, BEPTMKANbHOMO MOMHMEOTBOAA U
OaHpaxa.

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

MprMeMHMK Ha KoOHUe nonactu npegcrasnseTr cobon uerbHOMETanMYeCKMn HaKOHEYHMK,
KOTOpPbIA NPEeUMYLLLECTBEHHO NPUTArMBaeT yaapbl MOMHUN N MPOBOAUT TOK K BepTUKaNbHOMY
MOnHWeoTBOAY. BokoBble MPUEMHUKM YyCTaHaBNUBAKOTCA 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
NOHXepOoHa OT NPUEMHUKOB Ha KOHUax fionacten ao 6aHaaxa monHveoTsoaa. NpnemHmnkn Ha
KOHLaX fionacten coeguHeHbl C BepTUKaNbHbIM MOTHUEOTBOAOM C HU3KUM 3MEKTPUYECKUM
COMpPOTUBIIEHMEM.

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

Veslias.

VESTAS PROPRIETARY NOTICE
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OneMeHTbI 3aWuTbl, UMeHyeMble 3aMbikamesisiMu, NPeacTaBnsT cobow rpynny MeTanIm4yeckmx
KOHCTPYKLMIA. DTN anemMeHThbl 3almThbl NnpegoTepaLlaoT obpa3oBaHne aneKTpuYeckon ayru
MeXay HaBeTPEeHHOM U NoABETPEHHOW CTOPOHaMU FIOHXEPOHAa 1 BEpTUKaNbHbIM
MOITHMEOTBOLOM.

JNlonactn moaenen V126 n V136

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

PucyHok 3.4. V126 n V136 ¢ 6aHgaxom nonacTtu

an/IeMHI/IK Ha KOHLe nonacTt COCTOUT U3 LefibHOMEeTanmnm4eCkoro HakoHe4Hnka 1 rpynnbol
MOJTHUEenpnemMHUKOB. prnna MOJTHUENPUEMHUNKOB COCTOUT U3 HeTbIpeX NUHWIA NPUEMHUKOB,
KOTOpble pacnonarakrTcqa BOOI1b nepe/J,Helh M 3agHen KPOMOK HaBeTpeHHOI7I n I'IOLI,BeTpeHHOIZ
obonouek. U,eJ'IbHOMeTaJ'IJ'WI‘-IeCKVIM HaKOHEeYHUK N MONMHNEeNpUeMHNKN nepBbiMN NPUTATNBAOT
MOJTHUIO, YTO CHMXaeT BEPOATHOCTb NonagaHna MOJTHUM B CTEKNONITaCTUKOBYHO o6onquy nnn
rnaBHbIA 3NIEMEHT flonacTu. LleﬂbHOMeTaﬂﬂMHeCKMVI HaKOHEYHUK N NPpUEeMHUKN coeaNHEHbI C
N307TIMPOBaAHHbIM BbICOKOBOJIbTHbIM kabenem.

YyacTku HaBeTPEHHOW 1 NOABETPEHHOM 060N0YEK, PACMONOXeHHbIE MeXay rpynmnown
MOMNHUENPUEMHMKOB U OCHOBaHMEM, MOKPbLIBAKOTCA PaCLLUMPEHHBIMU NPOBOAHMKAMU U3 DONbrn.
Tak e Kak 1 LenbHOMeTanIM4eckun HaKOHEYHMK C rpynnon MONHUENPUEMHUKOB,
pacLLUMpPEHHbIE NPOBOAHNKN U3 donbrn aBnsaoTca bonee npeanoyTUTenbHbIM 00bEKTOM Ans
nonagaHns MOSTHMW, TEM caMbiM obecrneudnBasi 3aWmUTy OTKPbLITOM YacTu NonacTu OT NPSMbIX
yOapoB MOfHUK. PaclumnmpeHHble NpoBOAHMKM U3 PONbrn coegmHeHbI C rpynnom
MOTHNENPUEMHUKOB U C BEPTUKAITbHbIM MOSTHUEOTBOAOM.

BepTukanbHbIN MONHMEOTBOA NPeAcTaBnsieT cOO0oM N30NMPOBaHHbLIN BbICOKOBOSbLTHbIN Kabenb,
NPOXoasLmMi Yepes NonocTb 3aQHEN KPOMKM nonacTu. BbICOKOBOMNbTHLIN Kabernb A0MKeH
cooTBeTCcTBOBaThb TpeboBaHmsm ctaHgapTa IEC 61400-24.

MonHueoTBOAbI TAHYTCA A0 GaHaaxa, pacnonoXXeHHOro Ha OCHOBaHMKM nionacTn. baHgax
nonactu obecneumBaeT conpspkeHne ¢ LCTU. JononHuteneHyto nHpopmaumio o LCTU cm. B
pasgene 3.6. «3awuma KopeHHbIX NoOwunHuUKko8», ctp. 10.

V150

Jlonactb V150 npaktmnyeckn ngeHtmnyHa nonactam V136 n V126.

Ha nonactun V150 pacwumpeHHbIn NPOBOAHNK U3 PONbriv NPOTAHYT NOYTU HA BCHO ANVHY A0
OCHOBaHWs fionacTu, NokpbiBas 60MbLUYI0 YacTb MOBEPXHOCTN NnonacTtu. B ocHoBaHWM nonactu
pacLUMPEHHbIN NPOBOAHUK M3 (PONbrM NepexoanT BO BHYTPEHHUI Kabernb BepTUKanbHOro
MOMHMeOoTBOAA, NOAKMYAET AaTYMK MOSTHUM U OCYLLLECTBNAET coeanHeHne ¢ baHaaxom
nonactu. baHpax nonactu obecneyvmBaet conpskeHve ¢ LCTU. JononHutensHyo
nHpopmaumio o LCTU cm. B pasgene 3.6 «3auwiuma KopeHHbIX noduunHuUko8y, ctp. 10.

Veslias.
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3.5 3awwmTa cuctemsl CoolerTop®

O6opyaoBaHne, pasMeLleHHOe HAaBEPXY CUCTEMbI OXITAXKAEHWUS, 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
yctpounctBe CoolerTop® B 3agHen 4YacTu KpbILWW FOHAONbI

3.6 3awmTa KOpEeHHbIX NOALUNMHNKOB

[nsa oTBOAA TOKA MOSTHUK OT FloNacTen K afieMeHTam KOHCTPYKLMKW roHAoMbI, B 06Xx04 CTynuubl
N KOPEHHbIX MNOALUMMHMKOB, MCMNONb3yeTCH BpallatoLeecs yCTPONCTBO Nepeaayvm Toka MOfHUM
(LCTU), ycTaHOBNEHHOE MEXAY NonacTamMu U roHgoNOoMN.

BepTukanbHbI MONHWMEOTBO, KaXaoW nonacTn N3onNnupoBaH OT pambl CTYNULbI U COEAUHEH C
KOHCTpyKumnen roHgonel Yepes LCTU.

Veslias.
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PucyHok 3.6. LCTU mexay nonactsamMmm u KOHCTPYKLMEN FrOHAONbI

Brok LCTU npoBepsaeTca Ha npeamMeT NPoBOAUMOCTM TOKA MOJSTHUM.

3.7 Cnctema MonNHMeOTBOAA OT roHAOSbI K ballHe

FoHOona coeguHeHa ¢ BepXHel YacTbio MOBOPOTHOIO chriaHLia NMpu NOMOLLM COEAUHUTENbHBIX
KOHCTPYKLMIA. B NOBOPOTHOM MOALLNMHMKE NPEAYCMOTPEHbI NaTyHHbIE KOHTaKTbI, YTOObI
npeaoTBpaTUThb NPOXOJ TOKa MOMHUM Yepes NOBOPOTHbLIE LLIECTEPHMU U NMOALLUMMHUK.

VESTAS PROPRIETARY NOTICE

Veslias.
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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,
obecneynBaroLen aneKkTpuyeckoe coeagMHeHne roHaonbl ¢ 6alHen

Veslias.

VESTAS PROPRIETARY NOTICE
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3.8 KoHcTpykumsa 6aluHm

EcTtb aBa TMna GalleH:

* cTanbHasa ballHs;

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

BbaluHs siBnsieTcsl eCTECTBEHHBIM BEPTUKANbHBIM MONTHMEOTBOAOM C O4YeHb BOMbLLOWN

nnowaabio nonepevyHoro ce4eHnsa U, Kak crneacrtsne, HU3KMM ConpoTmuBIieHUEM.

3.9 Cucrema BEPTUKaAJIbHOIro MmoJfiHneoTsoga OT OCHOBaHUA GawHu oo
CUCTEeMbI 3a3eMIieHns

B HwxHel yacTn 6awHu Bce 3a3eMnaoLlme NpoBOAHMKN COEANHEHDI C FNMaBHOW LLUMHOWM
3a3emreHus.

PucyHok 3.9. CoeauHeHue 6awiHun ¢ rmaBHOM LULMHOW YpaBHUBaHUS NOTeHLManoB

3.10 3aluTa aneKkTpn4eckomn CUCTEMbI U CUCTEMbI YNpaBieHns

Heobxoaumo o6ecneunTb 3alimTy BbICOKOBONBTHOIO TpaHCcdopmaTopa oT MoMHUK. KomnaHus
Vestas peluaeT 3TO NyTem YCTaHOBKM BbICOKOBOIbTHbLIX Pa3psAHUKOB Ha KreMMmax BbICOKOTo
HanpshkeHWs U YCTPOMCTB 3aLLUTbl OT UMMNYTbCHbIX NepeHanpsiKeHWin Ha CTOPOHE HU3KOTO
HanpsKeHUs.

Veslias.

VESTAS PROPRIETARY NOTICE
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3.11 Cucrtembl 3azemMneHuns

3.11.1 HazemHas BeTpoBasi TypOuMHa

EcTb oBa TMnNa CUCTEMbI 3a3EMIIEHNS: I'IepBbII7I TN — cucTemMa 3asemMneHus Vestas;
BTOpOVI — CTOPOHHAA CUCTEeMa 3a3eMIieHndA, KoTopasa 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 1 6ETOHHOrO OCHOBaHMsI. 3a NOCTaBKY CUCTEMbI 3a3eMNEHUS AN
OaluHK Takoro TMna oTBevaeT CTOPOHHUI nogpsgyunk (He Vestas). CepTudukaTtbl Ha
CMELLaHHY0 BGallHIO U CUCTEMY €€ 3a3eMIIEHNSA TOXE NoSlydaeT CTOPOHHWUIA NOAPAOYUMK.

Cnep,yromee onuncaHne pacnpocTpaHAEeTCA N Ha CUCTEMY 3a3eMITeHUdA Vestas 1 Ha
CUCTEMY 3a3eMIieHnd OallHK cMeLLIaHHOro Tuna.

Cuctema 3a3eMrieHns BbINOMNHAET OYHKLUMIO KaK 3alLMTHOro, Tak U pabo4dero 3asemMreHns no
cxeme Tuna B.

Cuctema 3asemneHusi ogHon B3OY cocTouT, B OCHOBHOM, U3 Tpex OTAeNbHbIX KOHTYpPOB
3asemneHuns. lepBbI KOHTYP SIBNSETCS 3a3eMiieHneM camoro (yHgameHta. Btopon wn
TPETUN KOHTYpbl NPEeACTaBnsAT cobon 3a3emnalolmne coeguHeHns mexay kaxagon BIY un
rOPU30OHTarnbHbLIM 3a3eMIISIIOLLMM 3MEKTPOAOM.

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. OcHOoBHOM YepTex cucteMbl 3asemneHus Vestas

B cucteme 3asemnenns BOY BeTpoanekTpocTaHumm unu cetb BOY gononHuTensHo
coefiHeHbl Mexay coborn npoBogamMu 3a3emsieHnst 1 06pasyloT eanHY CUCTEMY 3a3eMITEHUS.

Veslias.

VESTAS PROPRIETARY NOTICE

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



RESTRICTED
93

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 npeabsasnseT
TpeboBaHWI K 3HAYEHNIO MUHUMAsbHOrO CONPOTMBIIEHMS (B OMaX) 40 YAaneHHOro 3a3eMreHusl.
3asemneHne cnucteMbl MOSTHME3ALLNTBI OCHOBAHO Ha KOHCTPYKUMN N YCTPOMCTBE CUCTEMBI
3a3eMneHus Vestas B cootBeTCcTBUM CO cTaHgapTamu IEC.

OJHUM 13 KOMMOHEHTOB CUCTEMbI 3a3eMIIEHNS ABNSETCS MMaBHas LUMHA 3a3eMIIeHNs,
pacnonoXxeHHas B To4ke BBOAA BCex kabenen B BETPOBYO TypbuHy. K 3Tol rnaBHON LMHE
3a3eMreHusi NoaKMYEHbl BCe 3a3emnstoLime anektpoabl. Kpome Toro, Ans Bcex kabenen,
BXoAALMX B BOY nnu BeIxogsALWMX U3 Hee, NpeayCMOTPEHbI SKBUMOTEHLMANbHLIE COEANHEHMSI.

TpeboBaHUs, N3NOXEHHbIE B cneundunkaumnm Ha cuctemy 3asemnenns Vestas n onncaHum
paboT, ABNATCA MUHMManbHbIMK TpeboBaHnamMu komnaHun Vestas n ctangaptos IEC.
MecTHOe 1 HaunoHanbHOe 3aKoHOA4AaTEeNbCTBO, a Takke TpeboBaHMA NpoekTa, MoryT
npegycmaTpuBaTb AOMNONHUTESbHbIE MEPbI.

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

' JlononHUTENbHY MHOPMALIMIO O CUCTEME 3a3eMIIEHUSI CMeLLaHHOW GallHM CM.
B AOKYMEHTaLuUn nocTaBLLyMKa.

3.11.2 Mopckasa BeTpoBas TypobuHa

Cuctema 3asemnieHuns Vestas BbiNnomnHeHa B BUAE 3a3eMISOLLEN 3MEKTPOAHON YCTAHOBKM TuMa
B, paboTatowen Ha npuHuune 3a3emneHns dyHgameHTa (ogHocearHoro). Kpome Toro,
OAHOCBaWHbIN PyHOAMEHT paccMaTpuUBaETCA Kak JONOMHUTENbHbLIA BEPTUKANbHbIN 3N1EeKTPos
3a3emrieHuns, 4Tobbl 4OBUTLCHA HYXXHOrO pa3mepa 1 ANUHbI CUCTEMbI 3a3eMIEHNS
OTHOCUTENBHO CUCTEMbI MOMHUEe3awWwmnTbl. B cucteme 3asemnenus Vestas, BAY
BETPO3NEKTPOCTaHUMM unu cetTb BAY gononHutensHO coeanHeHbl mexay cobor nposBogamu
3a3emrieHnsa 1 0bpasyroT eQuHYI0 CUCTEMY 3a3eMITEHMS.

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

Veslias.

VESTAS PROPRIETARY NOTICE
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PucyHok 3.11. BoamoxHoe pacnosioxeHue rnaBHoun WWUHbI 3a3eMeHUs

BonokoHHO-onTMYeckme kabenu ¢ MeTanin4yeckumm KabenbHbIMn SKpaHaMmu nnn opyrumin
MeTannnm4eCkuMmmn anemMeHTamMmm Takke Hy>KHO NnogkrnyaTb HeNnoCcpeaACTBEHHO K rMaBHOW LLUNHE
3a3eMIieHnsa B TOUKe BBOOaA.

Veslias.

VESTAS PROPRIETARY NOTICE
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FIBER OPTIC CABLE
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NOTE 4
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SEA CABLES IN
1/J-TUBES

DWG. NO. 934677

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 l-o6pasHon TpyObl

O6bI4HO BCe MeTannmyeckme 4actu, Haxoaswmecs BHyTpu BAY 1 B HenocpeaCTBEHHOM
Brn30CTU OT Hee, COeAMHSAIOTCS MeXay CoO0ONM 1 NOACOEMHSATCS K CUCTEME 3a3eMiieHns. B
pes3ynbTaTe Npy NPOTEKAHUN TOKOB B CUCTEME 3a3eMIIEHNs BCe YacTu 1 NovBa/BoAa BOKPYr
OyayT MMeTb oAauH noTeHuman. lNpu paBeHCTBE NOTEHLMANOB (HaNpshKeHUI) BCeX
MeTann4yeckmx YacTen N oKpy>KaroLLen cpeabl He BO3HMKAET NOTeHUMan NPUKOCHOBEHNS Unu
LaroBbIN NoTeHuunan (LuaroBoe HanpshXeHue).

HononHuTtenbHas nHdopmaumsa o cucteme 3asemneHns Vestas npeacrasneHa B nybnukaumm
0000-3388 «Cuctema 3asemneHus Vestas».

3.12 lNpoBepka

lMpoBepka cnMcTeMbl MOSTHUE3ALLMTBI BbINOSIHEHA B COOTBETCTBUM C TpeboBaHNAMU cTaHAapTa
IEC 61400-24:2010, a gnga BetpoBon TypobuHbl V117 — B COOTBETCTBUM C MNOBbLILLIEHHLIMMA
3Ha4veHuamu ctangapta JISC 1400-24:2014.

4 9MC

BJY Vestas nonHocTbio cooTBeTCTBYOT TpeboBaHmam ampektmebl 2014/30/EU no
3NEKTPOMarHMTHOM COBMECTMMOCTM M NONOXEHUsIM,koTopble kacatoTcs OMC, anpekTuBbl
2006/42/EC no 6e3onacHOCTM MaLUUH 1 MEXaHU3MOB.

Oupektnea no OMC npusBaHa obecneyvnTb aNEKTPOMarHUTHYIO COBMECTUMOCTb
BbIMycKaemoro anekTpoobopynoBaHus. NogpobHee o TpeboBaHUAX 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:

* HopmaTMBHOE COOTBETCTBME BETPOBOWN TYPOUHDI
* PekoMeHOOBaHHbIE 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 EBponeinckoro CoBeTa, U3noXxeHHbIMU B aupektmax no SMC 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.

VESTAS PROPRIETARY NOTICE

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



RESTRICTED
98

NcnonHeHne TpeboBaHWin 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 ANst 06ecnevyeHns TeXHUYECKOM
LLleNNOCTHOCTN BETPOBLIX TYpOUH. Ero uenb aensaetcs obecneveHne Haanexawiero ypoBHs
3aLMTbl OT BCEX OMACHOCTEN B TEYEHNE NPegyCMOTPEHHOIO CPpoKa CNyxobl. [aHHbIA cTaHgapT
KacaeTcs Bcex nogcuctem BAY, Takmx Kak yCTPONCTBA yrpaBfieHns U 3alnTbl, BHYTPEHHNE
3MEeKTpPUYEeCcKne CUCTEMbI, MEXaHN3MbI U BCNOMOraTesbHble KOHCTPYKUMWN. HacToswmin ctaHgapT
pacnpocTpaHsieTcs Ha BETPOBble TYpPOUHbI NHOOLIX pa3MepoB.

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

CISPR 11 onpegensieT cxemMbl U METOAbI N3MEPEHUN, a Takke NPUMEHUMbIE Npeaerbl
MCNbITaHUI 4NA NPOMbILSIEHHOro 060pyA0BaHUS, SABNAIOLLIEroCst UICTOYHMKOM pagnonoMex.

4.1.1 OcHoBHble TpeboBaHusa K IMC

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

BJY pgomkHa GbITb CNpoOEKTMpOBaHa U U3roTOBMEHA C y4ETOM CYLLECTBYHOLLEr0 COBPEMEHHOIO
YPOBHS pa3BUTUS TEXHUKK, ANS TOro YTobbl rapaHTUpOBaTh CreayoLlee:

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

*  Oxvagaembi YpoBEHb YCTONYMBOCTU K ANIEKTPOMArHMTHBIM MOMExXam BO BpeEMS
npegycMOTPEHHOro NnpumMmeHeHnst BAY nossondeT en (pyHKLUNMOHMPOBATL B peasibHbIX
YCNoBUsIX 3KcnnyaTaumm ¢ TpebyembiM KayecTBOM.

4.2 HopmaTtnBHOEe COOTBETCTBME BETPOBOW TYPOUHDI

4.3

MoaTBepXaeHMeM BLINONHEHUS 06s3aTeNnbHbIX TpeboBaHMn anpekTnebl No AMC aBnaroTcs
pesynbmamal USMEPEHUS] OKOHYame IbHbIX napamempos8 3/1IEKMPOMazgHUMHo20 U3y4eHusi 8
r10/1€8bIX YCII08USIX.

V3amepeHusa oKoHYamersibHbIX napamempos 37eKmpomMagHUMHO20 U3fy4eHUs 8 ro1eabix
yCrio8usix NPeACTaBNAlT COOOM KOMMMEKC N3MePEHUN in situ, KOTOpble MPOBOAAT HA TUNUYHOWN
B3Y panHon mogenun MK.

TpeboBaHUA K HAAEXKHOCTU BKNIOYAKOT AONONHUTESNbHbIE NCNbITaHMs Ha OMC, koTopkle
CBS13aHbl C BO3OENCTBNUEM MOMNHUU, 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 HeCcKOnbKO crneumarnbHbIX METOANYECKNX YKadaHUM MO NPOEKTUPOBAHMIO,
npeaHasHa4YeHHbIX 418 YCTaHOBKU ONpeferieHHbIX 3NIEMEHTOB U AeTarnen Ha BETPOBYO TYpOuHY.

OueHka OMC 1 MeTo4oB YCTAaHOBKM CUCTEMbI MOSTHUE3ALLNTbI BbINOSIHEHA U

peanunsoBaHa Ha YpOBHE CUCTEMbI.
Vesitas.
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4.4 B3anmmHoe cOOTBETCTBME KOMIMOHEHTOB

[na o6ecneyeHus B3aMMHOIO COOTBETCTBUSA BCE aKTUBHbIE ANEKTPOHHbIe KOMMNOHEHTbI A0JTKHbI
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 ANeKTPU4ecKne KOMMOHEHTHI,
ycTaHoBNeHHble 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, pacnpoCcTpaHsaeTca cTaHaapT
IEC 61326-3-1.

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

Veslias.
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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 BETPOIHEPreTMYeckom yctaHoBku V126 ¢ mowHocTblo 4,2MBT,
JaxKe B C/lydae, ecnv B JOKYMEHTe YNTOMUHAOTCA ApyrMe MOLLHOCTU.

100

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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Tun TypOUHBI Bepcusa Mk

Bce CTR komnaHun Bce Bepcun Mk

Vestas
UcTtopusa nokymeHTa

Ne Oara OnuncaHne N3MeHeHUM

U3MEHEeHN

A

08 2013-10-07 | O6HoBneHune wabnoHa.
CopepxaHue
1 HABHAUEHUE........oi oottt s oo e e e et ettt b e e e e e e e ee ettt e e e e eaaaeeannes 2
2 CNPaBOUYHAA OKYMEHTALIMS .....ouuuunnieeiiiiiiiiiiie e eeeeeeetttia e e eeeeeeeeaata s aeeaeeeesastaansaaeeeeeessssrnnnnss 2
21 JOKYMEHTbI MO TEXHUKE BEB0MACHOCTM ...eieiieeeeee 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 e e e e aaaaaaaens 2
2.2 CrIP@BOYHDBIE IOKYMEHTDI ...eeeevttiiiiiieieeteteeeeeeteeeeeee ettt ettt ettt ettt ettt ettt et e et e et ettt ee ettt eeeeeeeeeeeeeeeeeeeeeeeees 2
2.3 BHELLHME CTAHIAPTDI 1. eevttttuueseeeeeteetttteaaseeeeseeeaseea s aeeaeeeeessasnn s aeeaeeeeassssnnaaaaaeeeesnssnnnasaeaneeeennnes 3
3 MHCTPYMEHTBI ..o 3
4 BEOOMOCTU MATEPMANIOB........cceiiiiiiiiiiie e e eeeeeeettii e e e e eeeeeeaatta s e eeeeeeeaaessnaaaaaaaeeessssnnnaaaaaaaeeennnes 3
4.1 MaTtepunanbl, NOCTaBNAEMbIE KOMMAHUEN VESIAS .......cccoviiiiiiiiii e e e e 3
4.2 [pYrne HEODXOOUMBIE MATEPUATIB .....cuvvuuuieeeeeeeeetertuuaeaeeeeeeeaattaaaaaeaeessesrtannaaaearesssrrrraaaaeaeees 4
5 TPEABAPUTEIIBHBIC YCIIOBUS .......evvuuiiieeeeeeeeettiaaaseeeaeeeeaatanaaaeeeaeeeeaasssnaaaaaaaeeessssnnnaaaaaaeeennnes 4
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 4
6.1 YcTaHoBKa 3a3eMieHNsa MeXAy BETPOBBIMU TYPOUHAMM .........cuvvuiiiieeeerieiiiiiiie e e eeeeeeeiinaa e e e e 4
7 MHCTPYKLMUN MO BBIMOJTHEHMIO PABOT ..ottt eeeeieeeiiiiee s e e e e e e ettt s s s e e e e e eeaatenaaeaaeaaeeennnes 5
7.1 3a3eMMALWLNNA COEONHUTENBHDBIN MPOBOM. .. .cevtuueeeettaeeretteeeratnaeeretnaeeresnaaaesestaaaessrtaaaesssrnaens 5
8 b =Y o =1 PP 9

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
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Ha3sHauyeHue

B aTom AOOKYMEHTE onncaHa npouenypa yCTpOVICTBa 3a3eMIieHnd Mexay
BETPOBbIMU Typ6I/IHaMI/I, YCTaHOBJ1€HHbIMWN Ha CTaHAapPTHbIe rpaBUTALNOHHBbIE
(*)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

VESTAS PROPRIETARY NOTICE
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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,
hyHOaMeHTax Ha CkarnbHOM rpyHTE 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. MpoeKkTHaa 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 ONUCaAHNEM 3a3eMIEHNS MexXay
BETPOBbIMY TypOrHamMu n (Mnun) nogcTaHUMEN.

6.1 YcTaHOBKa 3a3eMineH1A Mexay BeTpoBbIMU
TypO6uHamu
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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 Npoknagku kabenen mexagy TypoMHamm unum mexay
TypOrHOM 1 noacTaHumen Heobxo4MMo BblkonaTb KabernbHyo TpaHLLeo
rny6uHon 1 M 4ns BbICOKOBOSbTHBIX Kabenen n 3asemnsioLLero
CoeaNHNTENbHOro NpoBoaa.

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

— Ynoxute 3a3emMnsaooLLni COeANHUTESNbHBLIN 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.

— OkoH4aTenbHO 3ackinaTb TpaHLwero nocre BBoaa kabenen B Typ6VIHy nnn
noacTaHuuto.

Heobxoanmo y6eanTbes, YTo B BbIHYTOM FPYHTE OTCYTCTBYHOT OCTPble KaMHU U
rpaBuii, KOTOPbIE MOTYT NOBPEAMUTL 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 MeTannIMYecknx 3KPaHoOB 1 APYrnX MeTanIM4yeckmx arieMeHTOB.

Ecnun B npoekTe BeTpOBOM TYPOUHbBI NCNONb3YHTCH CUrHanNbHbIe kabenn, kabenn
yrnpaBneHnsa nnn cBaAsn, cogepxallme meTtannmyeckme npoBoaa, aKpaHbl,
3aLWmTy, NEHTbI U T.4., TO CyLLeCTBYEeT BOMbLLION PUCK NOBPEXAEHNS
obopynoBaHus cBA3N 1 kabenen B cnyvae ykrnaaku takmx kabenen s6nmsm ot
BbICOKOBOJIbTHbIX Kabenen n cuctemMbl 3aseMnenns. Puck noBpexaeHun ceasax
C HanNU4Mem HaBEOEHHOrO HaMpPsKEHNS MPU KOPOTKOM 3aMblKaHUN Ha 3EMITHO UMK
NpPU HaNMYMM TOKOB KOPOTKOrO 3aMblKaHWsi B BbICOKOBOSIbTHOM CUCTEME.

Ecnn TpebyeTcs ncnonb3oBaTb kabenu CBA3N C MeTanIM4eckumMm NpoBogamu,
3KpaHamu, 3aLMTON, NEeHTaMn 1 T. M., TO NPU UX yKnagke napannenbHo
BbICOKOBOSbTHBIM Kabernsam HeobxoauMo paccunTaTb HaBe4EeHHbIe
nepeHanpsixeHus B kabensax cBsA3u (MeToanka pacyeTta npuseneHa B
anpektnsax MCQ). B 6onblunHCTBE cnyvaes TpebytoTca AoMNOMHUTENbHbIE Mepbl
ANA YMEHbLUEHNs1 3TOro nepeHanpsixeHns (M3MeHeHne mapLupyTa npokniagku,
yBernmyeHe paccTosaHna Mmexay kabensmm n 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 TpaHLEX 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 KaXKabl 3a3eMIsoLLniA
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

— [MloacoeanHuTe 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 ¢ WMHOW 3a3eMIeHnst B Kopnyce TpaHcgopmartopa u (1nu)
pacrnpenennuTenbHoro yCTponcTaa (Npy Hanuyumn) BelNOMHAETCS Tak Xe, Kak npu
BBOJE B TYpOMHY, UNn B COOTBETCTBUM CO CrieumnarnbHbIMU UHCTPYKLUUSAMMU,
npeaocTaBrieHHbIMU AN Kopnyca TpaHcdhopmaTtopa/pacnpeaenunteribHoro
YCTPOMNCTBA.

— [locne BbINONHEHMSA ONUCAHHbIX Bbile paboT Heo6X0AMMO 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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EARTH INTERCONNECTION

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)

110

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)

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



RESTRICTED
11

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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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.

112

Document Document Title RU Document Document Title EN
Number RU Number EN
0069-6390 Cuctema 3asemneHus Vestas | 0069-6390
V00 OnucaHne cuctemsl V00

3a3eMreHns ans yHaamMeHTa
Ha aHKEPHOM Kapkace

Vestas Wind Systems A/S - Hedeager 42 - 8200 Aarhus N - Denmark - www.vestas.com
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CopepxaHue
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1.2 LO7 17 Toto T ' ea =T E= o 1 o] = 10 1 =X ST 4
1.3 OCHOBHbIE KpUTEPUUN NPOEKTUPOBAHMUS U JOMYLLUEHMS ..t eeeeeeeiiiiaeeeeeeeeeeeeeenaaseeeeeeeeeennnnnnns 4
1.3.1 S To Tyl oo ot S WY [0 g 2T = E= T L = PP 4
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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;
® HM3KOBOJSIbTHas CUCTEM3;

e cucTema MOSfHME3aLLMUThI.

e 3asemrieHne yHOaMeHTa;

e 3a3emIieHne mexay BeTpoBbIMU TypOuHamu.

C TOYKM 3peHUs MONHNE3aLLNUTbI BETPOBbLIX TypOMH, KoMnaHus Vestas He
npeabsaBnsieT TpeboBaHWiA K 3HAYEHUIO MUHMMASIbHOTO CONPOTUBIIEHUS
pacTekaHuio aHoAa 3ToM cUcTeMbl. 3a3eMrieHre CUCTEMbl MOSTHUE3ALLUTI
WHTErpUpoOBaHO B KOHCTPYKLMIO CUCTEMbI 3a3eMrieHuns Vestas.

OpOHVMM 13 KOMMOHEHTOB CUCTEMbI 3a3eMrieHust Vestas siBNseTcs rnaBHas LWWHa
3a3eMIeHus], pacrnofioxxeHHasi B kabenbHbix BBOAAX B BETPOBYO TypbuHy. Bce
3a3eMnsoLLmMe 3NeKTPoabl NMOAKIYATCS K 3TOW rMaBHON WNHE 3a3eMIeHust.
Kpome Toro, ans Bcex kabeneu, BXoAsSLMX B BETPOBYH TypOUHY unm
BbIXOASALLMX U3 Hee, NPeAYyCMOTPEHbl SKBUMOTEHLMANbHbIE COeaUHEHNS.

TpeboBaHus, N3NOXeHHbIe B cneundmrkauum Ha cuctemy 3asemneHns Vestas m

onucaHun paboT, ABNSITCA MUHUMAarbHbIMK TpeboBaHMAMKM kKoMnaHuu Vestas n
ctaHgapToB |[EC. [Ins yooBneTBOPEHNS MECTHBIX U HALMOHAaIbHbIX TPpeGOBaHMI

MoryT notpeboBaTbCs 4ONONHUTENbHBIE MEPONPUATUS.

Ecnu no kakon-nmbo npuynHe paccTtosaHUa Mexay BeTpOoBbIMU TypOuHamu n
nogcraHumen He NO3BOMNSAIOT UCMNOMNb30BaTb ABOWHbIE COEQUHEHUS, KaK YKa3aHo B
pasgene 1.3.2 Bonpocbl BLICOKOro HanpsikeHus, cTp. 5, TpeboBaHus,
npegbaBndemMble K cUCTeMe 3a3emrieHns Vestas, cuMTaroTcs He BbINONMHEHHbIMU.
B aTom cny4ae npvHUMMbBI NPOEKTUPOBAHNS U KOHCTPYNPOBaHUS, U3MNOXEHHbIE B
OaHHOM [IOKYMEHTe, ABNATCA HegencTBUTeNbHbIMU. KoMnaHna Vestas He
HeceT HMKaKoW OTBETCTBEHHOCTM 3a paboTOCNOCOBHOCTL 3a3eMIIEHNS.

Ecnun B cuctemy 3aszemneHus Vestas Heo6xoanMo BHECTU Kakue-nmbo
N3MeHeHus1, cneagyeT NPOBECTU NpeAMETHbIE UCCeoBaHUS U yO0CTOBEPUTLCS B
TOM, YTO MOAMMLMPOBaAHHAS KOHCTPYKUUSt obecrieynBaeT AocTaTouyHoe
3aWmTHOE, a Takke PYHKUMOHArbHOEe 3a3eMiieHne BeTPOBbIX TYPOUH.
KoHCTpyKuMsa OomkHa cOOTBETCTBOBaTL TPEOOBAHNSIM MPUMEHUMbIX
pernoHarnbHbIX, HaLMOHamNbHbIX Y MPOEKTHbLIX TPEGOBaHWIA.

11 ConyTcTByrOLME AOKYMEHTbI
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Howmep 3aronoBok
AOKYMeHTa
0019-2575 Cuctema 3asemnenmna Vestas — 3asemMrneHnune

dyHaameHTa — OnucaHune paboT no ycTponcTey
3a3eMneHuns (pyHoameHTa Ha aHKepHOM Kapkace

0019-2576 KoHTpornb ka4yecTBa 3a3eMneHuns oyHaamMmeHTa Ha aHKepHOM
Kapkace

961635 3asemneHne mexagy BeTpoBbiMK TypOuHamun. OnucaHne
YCTPONCTBA 3a3eMJIEHNS MeXay BETPOBLIMU TypOUHaMM.

960451 KOHTpoOsb KadecTBa 3a3eMreHns Mexay BeTpoBbIMU
TypbuHamm

961636 AKBUNOTEHLUMarNbHble coeanHeHus kabenen. OnucaHne

YCTPOWCTBA 3KBUMOTEHUMATbHBIX COEANHEHUI MEXAY
kabensiMu, BXOASLLMMU B BETPOBYHO TYpOUHY.

Tabnuua 1-1. HeobxodOumasi O0OKymeHmauusi

1.2 Cnucok crangaptoB IEC

CucTtema 3asemneHust Vestas COOTBETCTBYET CreayloLwmnm MexayHapoaHbIM
cTaHgapTam 1 HopMaTuBaMm:

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

o |EC 60364-5-54. Btopoe usgaHve 2002-06. dnekrpnyeckme yCcTaHOBKM
3gaHun. Yactb 5-54. Bbibop 1 MOHTax anekTpoobopyaoBaHus.
3aszemnsoLwme yCTponcTBa, 3aunTHbIE MPOBOAHMKM U NPOBOSHUKN
ypaBHMBAHUS NOTEHLMANOB.

e |EC 61936-1. lNepBoe nzganume. 2002-10. YcTaHOBKM aneKkTpudeckme
HanpshkeHnem cBbille 1 kKB nepemeHHoro Toka. Yacte 1. O6wwue npasuna.

1.3 OCHOBHbIE KpUTEPUU NMPOEKTUPOBAHUA U AONYLLUEHUSA

B crnepyowmx nogpasgenax onncaHbl KpUTepum NPOEKTUPOBaHUA N A0MYLLEHNS,
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 3a3emMnarLWwmnn aNeKTpoa hyHaamMmeHTa 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 KOHCTpYKUMS BEPTMKANBbHOIO MOMHNEOTBOAA BETPOBOM TypOUHbI A0OMmKHA
obecneumBaTb COKpaLleHVe HaNPSPKEHUS MPUKOCHOBEHUS [0 NPUEMIIEMOTO
YPOBHS A5l 3aLWTbl OT NOPaXKeHWs1 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 KOHCTPYKUNIA U OKpY>KatoLLENn 3eMNun C NMOMOLLbHO
3aMKHYTOW CUCTEMbI 3a3eMIEHUS COKpaLLaeT WaroBoe HanpsbkeHne 0o
AOMYCTUMOrO YPOBHS ANS 3aMTbl OT NOPaXeHUs ANeKTpnu4eckum Tokom. B
AAHHOW KOHCTPYKLMM 3TO JOCTUraeTcs nyTeM CoeanHeHns BCex
COeOUHEHHbIX Mexay cobon YacTen 3azemneHnst dyHaameHTa (Bcex
CTanbHbIX CTEPXXHEN (PyHOAMEHTA) C 3a3eMMSIOLNMN COEQUHEHUAMU MEXAY
oTAEeNbHbIMY 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.

BbicokoBoOnNbTHaA cuctTema 3a3eMrneHnss HOCUT Ha3BaHWe COCTaBHOW CUCTEMBI,
TaK Kak BCce BETPOBble TYpOUHbI M NOACTaHLMM COEAMHEHBI MexXay coboi
MEXCOEANHEHNSIMU N 3KPAHOM KOHLIEHTPUYECKOrO Kabens Unmn 3asemnsoLmm
npoBoaoM. OHU SIBNSAOTCA YaCTbO BbICOKOBObTHBIX Kabenewn, KoTopble Takke
NOAKIYaTCA K BETPOBLIM TypOUHaM v NOACTaHLMUN.

Bnarogapsi ucnonb3oBaHUio 4BOMHOIO NoACOeAUHEHUST BCEX BETPOBbIX TYPOUH U
noacTaHUMM K 3HeproceTn, cuctema 3a3emMsieHust He 3aBUCUT OT
3a3eMNeHMSI/NOYBbI Kak KOHTYpa KOPOTKOrO 3aMblkaHUS! B 3HEProceTy.

Mpy Takom JOMNYLEHUN COCTOSIHUE MOYBbI BOKPYT BETPOBbIX TYPOUH 1
COMPOTMBIEHNE PacTEKAHMIO aHOAa CUCTEMbI 3a3eMIIEHUSI HE UMEET 3HaYeHMs,
TaK Kak BCe TOKM KOPOTKOrO 3aMblKaHWsSi HEMOCPEACTBEHHO 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
6onblwMMM ToKamn B BallHe, KOTOpble MOTyT Bbl3BaTb OMacHble HaBe4eHHbIe
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 yCTponucTea: ¢ 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 3a3eMnAaoLWLnin npoBoa BCeX
BbICOKOBOJIbTHbIX Kabenen, NoaBeaeHHbIX K OallHe, NoACOeANHAIOTCS K FMaBHOWM
3aszemnsaowen wuHe. OHM noakmtoyaroTes HenocpeacTtBeHHO B TOYKe BBOAA, 3a
UCKINK4YeHneM criydaeB, Korga pacnpenenunteribHoe yCTpOVICTBO pacnonoxeHo
Ha LLOKONbHOM 3TaXe, B MeCTe BBOJa BbICOKOBOJIbTHbIX kabenen.

BonokoHHo-onTn4Yeckme kabenun ¢ MetTannuyecknmmn kabenbHbIMK SKpaHaMu nUinn
apyrmMmm MetTaryin4eCKMMin arnemMeHTamMmmn Takke nogkno4arTcq
HenocpeacTtBeHHO K rMaBHOM LLUMHE 3a3eMIeHNs B TOYKe BBOAA.

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

Bce HM3koBOMbTHLIE Kabenu, NogBoaNMbIe K BETPOBOW TypOUHE (HE OCHOBHbIE
curoBble kabenu, a kabenv NMTaHUs MeTEoPOIONMYECKMX CTaHLUIA, HAaPYXHOTO
OCBELLEHUSA, aHTEHH U T. [.), AOJKHbI BBOAUTLCS B TYPOUHY Yepes orpaHuunTenu
nepeHanpsikeHWit, yCTaHOBMNEHHbIE B 3KBUNOTEHLManbLHOM naHenu. B
3KBUMOTEHLMANBbHON NaHeN 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 3a3emrieHns npueeaeHo B AokymeHTe Ne 961636: «OkBUNoTeHUnarnbHble
coefuHeHns kabenen cuctembl 3asemneHns Vestas».

yTBep)K,D,eHHbIe Aana npuMmeHeHud KomnaHuen Vestas BONOKOHHO-ONTUYECKne
kabenun 6e3 meTannMyecknx aNeMeHToB pa3peliaeTcd 3aBoaunTb 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 GalwHM Ha aHKEPHOM
Kapkace.

MpoekTHas AoKyMeHTaumMs BKMOYaeT B cebs crneaytoLmne YacTu:

— onucaHue 3a3eMnenns yHgaMeHTa Ha KaKaon nnowlagke yCTaHOBKM
TYpOuHbI;

— onucaHue 3a3eMieHns Mexay BeTpoBbiMU TypOuHamm n (Mnwm)
nogcTaHumen;
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— onucaHue 3KBUNOTeHLMarbHbIX 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:

— 3asemiieHne PyHOaMEeHTa;

— 3asemMnsolme coeanHUTENbHbIE NPOBOAA (rOPU3OHTarNbHbIN
3a3eMNSAOLLNA 3MEKTPOA) AN OAHOWN TypOUHbI;

— CcoefuHeHHble Mexay coboi 3a3emMnsLIne coeauHUTENbHbIE NPoBoAa
BETPO3NEKTPOCTAHLUN UIN SHEPTOCETW.

MpennonaraeTtcs, YTO ABa ropu3oHTarbHbIX 3a3eMIIAIOLWNX anekTpoaa byayT
NPOOXeHbl B pa3HblX HanpaBneHusx nog MMHUMarbHbiM yriom 90 rpagycos.
PacctosHne mexay TypbrMHaMmn gOImKHO COCTaBnAaTb He meHee 80 MeTpoB.
Tonbko nepeble 80 METPOB 3a3EMSIAIOLLErO COEANHUTENBHOIO NpPoBoAaa,
NPOMOXEHHOro Mexay BeTpoBbIMKU TypbuHamn, AeicTBUTENBHO obecnevmBaeT
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 MONTHMEOTBOAObI
NoaCOeANHSAIOTCA K FMaBHOW LUMHE 3a3eMreHNsa B OCHOBaHuKM balHun. Bee
Bxoadwme kabenu (kabenbHble 3KpaHbl) Takke COeANHEHbI C FMaBHOM LLUMHON
3a3eMIeHus.

Bce meTannuyeckue yactu, Haxoasawmnecs BHyTPU BETPOBOW TYpOUHbI 1 B
HenocpeacTBEHHOM BNM30CTM OT Hee, COEANHAITCS Mexay cobomn n
NOACOEAUHSOTCA K cucTeme 3a3emneHns doyHgameHTa. B pesynetate
noTeHumarnbl Bcex YacTen 1 oKpyxatoLuen TypbuHy noysbl 6yayT paBHbl Npu
NpoTeKaHWM TOKOB B cUCTeMe 3a3emMreHus. [1py paBeHCTBE NOTeHUManos
(HanpskeHuMIn) BCex MeTanIn4yecknx YacTen 1 oKpyxaroLLern NoYBbl He BO3HMKaeT
HeoNnyCTUMbIX NoTeHumana (HanpsXXeHnst) MPUKOCHOBEHWUSI UNW 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 Ans
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 nzganume. 2002-10. YcTaHOBKM anekTpudeckme
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 BCeEMWU BETPOBbIMU 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

121

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 obpasoBaHnst 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, FOHAOMOW, BallHen 1 Ap., 4Na NpeaoTBpaLLeHns
BO34ENCTBUA CTAaTUYECKOro pa3psaaa npu MOHTaXe pasryHbiX YacTen BEeTPOBOM
TYPOUHbI.

3aseMneHne hyHaaMeHTa MOXET TakKe UCNoNb30BaTbCs Kak BpEMEHHOe
3a3eMeHne NePeHOCHON reHepaToOPHON YCTAHOBKM.
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[apamempel 3Haderue napamempa (nodqepkHyms ua nocmabumb 3HaYerue) Wble mpedabarus
Padoyee Hem | < Chenoduodioe >
AbapuiHoe Hem do
1 Ocbeuerue PewoHmHoe Hem @)
Ynuroe ocbewerue bxodob Hem do
2 Benmunayus Hem dm -
3 KonduyuoHupobarue Hem [€@D) -
4 OBozpeb Hem dm
5 CUCmena OXpaHHo-NOXapHOU CUZHAAU3QULY Hem [panun-4 BN "o >
6 Beicoma ¢yrdamerma, ¥ (c. 0.1 npur.) 04106108 10012114116 asmnizz
7 Mlecmiuyel Hem Ja L nnowadkod >
8 Boiam mpancgopramapa Hem < Mnowadka_> Para
9 Macronpuemiuk 20% odvema maca 100% odbema Macaa (Gak)
0 Meps! fesonacHocmu B mpaHCopMamopHOM omceke Hem Lemyamsie bopoma
n Cucmera Bodocauba Hem bes odozpeba L zpewuum kadesen >
TemMnepamypHsIU pexum
- brympu 30aHua +10C +16C 6 pysHoM pexume
4 - £pedHss meMnepamypa Haudo/ee XoA00HoU NSmuAemKy 26C
oBecneyenrocmsi 0,92
[Hezobol paion  MoweelV > | v v
3 CoiicmusHocmb Bannob Meree 6(6D71819
L{bemoboe powerue Modyrs
Kpsiwa u ¢poHmoH RAL 7032 nenesbHo-cepsii RAL 5005 sipko-curud RAL 6005
Cmoiku RAL 7032 nenesbHo-cepsii RAL 5005 sipko-cunuu RAL 6005
Pamsi ocHOBAHUS U NOMo/Ka RAL 7032 nenesbHo-cepsid RAL 5005 sppko-cunuu RAL 6005
%
Pamy dBeped u bopom RAL 7032 nene/bHo-cepsid RAL 5005 sipko-cunud RAL 6005
Hapyxvas cmopowa J
Cmerbi (narenu) i s L 003 5@
Brympetss cmopora _RAL 9003 demii_—>
Momorok (nanen) < RAL 9003 Bemia_—>
Mlecmiuya (naowadka) _RAL 7035 capoii_>
Mepusa _RAL 7035 cepbii_>
o Ozpaxdexue Uokors _RAL 7035 capii_>
S 5 [noHumesbHeie mpedobanus:
S Kosspoku Ha dBepu Hem do
S Jloboduuku Ha dbepu Hem do
Q
= Yempotcmbo gukcayuu GBepu b omkpsimom nojoxeHuU la
< Ozpax0dexue QyHdameHma Hem @ [pogprucm
“g [lononsumesbHo: Hanu4ue MosHuenpuemHou cemku ¢ mokoombodamu Ha kpabie MY dng 3awumsi om [19M
5
]
S
s
2
s
S
=
<
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S
=
<)
<

[puMeyaHus:

1 NecmHuybl uu naowadku bxodam & kamnaekm nocmabku. Boicoma gyrdamenma (Beicoma cbododHozo npocmparcmba
Mexdy MOHOAUMHOL 0ROpHOG nAumOd U Husom MY) - 18

2. L{fem narened, ycmarobaerkbix b cmbopax dbeped u bopom, coombemembyem ubemy cmerobbix naxened:

3. He yka3arHwie muns 00opydobaHus unxeHepHsix cemed M3, dydym npumeHers & coombemcmbuu ¢ munobeM peweHuem
3abada;

4. Konmyp 3a3emnexus Boinosnsemes nonocou 4x40, ubem 3eneHo-xeameil. K brewremy konmypy Beixod He Mexee vem b 2x
Mecmax yepe3 2u/b3y u3 mpydbi

5. LKYY u ONC boinoxer Ha Base npudopob HBIT *boAud”, odujue mpedobarus k cucmeman [1C (C0Y3), OC u CKYY npubedensl
b npunoxeruu A1

6. Cucmema omonAeHus - 3nekmpokoHbexmops,. Ynpabnerue - ¢ abmomamuyeckum noddepxaxuer memnepamypsl He Huxe +10C,
€ BosmoxHocmero nobsiweHus memnepamypsl 6o +18C Ha nepuod pemoHmHeX padom, & 3UMHUL Nepuog.

7. B nomeweruu mparcgapmamopa GumaxHas Bermuaauus ¢ MexaHuyeckuM nodyxdeHuem ocebsmu benmunsmopamu BO ¢
2pabumayuoHHbiMu Xazo3u, pumoyHas BenmuAsuus ¢ ecmecmbenHbiM NoOdYXGeHueN:

- 4gpe3 Xa/Ko3U AadupuHmHozo muna b Gopomax.

B nomewerusx ¢ APM, ¢ 3 u nomeueruu cucmed BumaxHas Benmuaauus ¢ MexaHuqeckum nodyxdeHuem ocebemu
bBenmunsmopamu B0 ¢ zpabumayuorHeimu xao3u. [pumoynas besmunsyus ¢ ecmecmbertbi nodyxdeHuen Bo3duyuHsMy
Knanawamu ¢ 3nexmponpubadom

[ns mennozo nepuoda npeclcMomPeHo KoHAUUUOHUPoBaHue cnaum-cucmemamy g noMewenust ¢ APM, nomeuwexus
(3 u nomewerus cucmen (mun He nododpar). Ynpabierue - ¢ abmomamuqeckum noddepxaruey memnepamypyl He Guwe +30C

Tennobudenenus om odopydobarus & nomewenuu LT3 cocmabasiom 1800 Bm.

Tennobudenenus om odopydobanus b nomeweruu cucmem cocmabasiom 4000 Bm.

B abmomamuzayuu padom cucmen benmuasuuu npedycMompeHo:

- PUy4HOe omKk/moyeHue/ b anYeHwe cucmey BeHmuAsuuL;

- abmomamu4eckoe ynpabnexue om dam4ukob memnapamyps!;

- omkAg4erue npu noxape beex cucmem bermunsuuu u konBuyuorupobarus om ONC.
8. 3a bopomamu b mpaHcapMamapHoM omceke GoAXeH Cmosmb CheMHuL Japbep.

9 Boamoxxocms nepedaqu darHeix & ACYT:

- cuexam Orc;

- memnepamypy b 30aHuL;

- HeucrpabHocms ONIC;

- Heucnpabrocme odozpeba;

- HeucrpabHocmb BeHmuAsyuL;

- HeucnpabHocme KoHAUUUOHUPOBaHUS.

10. Beinommums nod wkagpamu AWAC KY3, ACY T, cbssu, PAC, LICTH, KCB, (T3, Habecwmu wumamy WCH ombepcmus 6ng
buiboda kadens BHus.

1. B Modyne ACY u (T3 npedycompems 31 dng 3a3emneHus wkagab M6l u COT.

[lpunoxerue /]

Wam, |Kon yd) Jucm | N° dox | Modnucs | Jama

000 TlgmHadyamsii Bemponapk ®PB”

Paspad. Eeopob #0220 Matnanckas B (modus | /lucm /lucmb
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Y.

$opmam A3



AutoCAD SHX Text
Параметры

AutoCAD SHX Text
Значение параметра (подчеркнуть или поставить значение)

AutoCAD SHX Text
Иные требования

AutoCAD SHX Text
1

AutoCAD SHX Text
Освещение

AutoCAD SHX Text
Рабочее

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Люминисцентное

AutoCAD SHX Text
Светодиодное

AutoCAD SHX Text
Аварийное

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
Ремонтное

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
Уличное освещение входов

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
2

AutoCAD SHX Text
Вентиляция

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
*

AutoCAD SHX Text
3

AutoCAD SHX Text
Кондиционирование

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
*

AutoCAD SHX Text
4

AutoCAD SHX Text
Обогрев

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
5

AutoCAD SHX Text
Система охранно-пожарной сигнализации

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Гранит-4

AutoCAD SHX Text
НВП "Болид"

AutoCAD SHX Text
6

AutoCAD SHX Text
Высота фундамента, м (см. п.1 прим.)

AutoCAD SHX Text
0,4 | 0,6 | 0,8

AutoCAD SHX Text
1,0 | 1,2 | 1,4 | 1,6

AutoCAD SHX Text
1,8 | 2,0 | 2,2

AutoCAD SHX Text
7

AutoCAD SHX Text
Лестницы

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
С площадкой

AutoCAD SHX Text
8

AutoCAD SHX Text
Выкат трансформатора

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Площадка

AutoCAD SHX Text
Рама

AutoCAD SHX Text
9

AutoCAD SHX Text
Маслоприемник

AutoCAD SHX Text
Нет

AutoCAD SHX Text
20% объема масла

AutoCAD SHX Text
100% объема масла (бак)

AutoCAD SHX Text
10

AutoCAD SHX Text
Меры безопасности в трансформаторном отсеке

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Барьер

AutoCAD SHX Text
Сетчатые ворота

AutoCAD SHX Text
11

AutoCAD SHX Text
Система водослива

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Без обогрева

AutoCAD SHX Text
С греющим кабелем

AutoCAD SHX Text
Температурный режим

AutoCAD SHX Text
12

AutoCAD SHX Text
- внутри здания

AutoCAD SHX Text
+10С

AutoCAD SHX Text
+18С в ручном режиме

AutoCAD SHX Text
- средняя температура наиболее холодной пятилетки обеспеченностью 0,92

AutoCAD SHX Text
-26С

AutoCAD SHX Text
Снеговой район

AutoCAD SHX Text
Менее IV

AutoCAD SHX Text
IV

AutoCAD SHX Text
V

AutoCAD SHX Text
13

AutoCAD SHX Text
Сейсмичность баллов

AutoCAD SHX Text
Менее 6 | 6 | 7 | 8 | 9

AutoCAD SHX Text
Цветовое решение модуля

AutoCAD SHX Text
14

AutoCAD SHX Text
Крыша и фронтон

AutoCAD SHX Text
RAL 7032 пепельно-серый

AutoCAD SHX Text
RAL 5005 ярко-синий

AutoCAD SHX Text
RAL 6005

AutoCAD SHX Text
Стойки

AutoCAD SHX Text
RAL 7032 пепельно-серый

AutoCAD SHX Text
RAL 5005 ярко-синий

AutoCAD SHX Text
RAL 6005

AutoCAD SHX Text
Рамы основания и потолка

AutoCAD SHX Text
RAL 7032 пепельно-серый

AutoCAD SHX Text
RAL 5005 ярко-синий

AutoCAD SHX Text
RAL 6005

AutoCAD SHX Text
Рамы дверей и ворот

AutoCAD SHX Text
RAL 7032 пепельно-серый

AutoCAD SHX Text
RAL 5005 ярко-синий

AutoCAD SHX Text
RAL 6005

AutoCAD SHX Text
Стены (панели)

AutoCAD SHX Text
Наружная сторона

AutoCAD SHX Text
RAL 9003 белый

AutoCAD SHX Text
Внутренняя сторона

AutoCAD SHX Text
RAL 9003 белый

AutoCAD SHX Text
Потолок (панели)

AutoCAD SHX Text
RAL 9003 белый

AutoCAD SHX Text
Лестница (площадка)

AutoCAD SHX Text
RAL 7035 серый

AutoCAD SHX Text
Перила

AutoCAD SHX Text
RAL 7035 серый

AutoCAD SHX Text
Ограждение цоколя

AutoCAD SHX Text
RAL 7035 серый

AutoCAD SHX Text
15

AutoCAD SHX Text
Дполнительные требования:

AutoCAD SHX Text
Козырьки на двери

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
Доводчики на двери

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
Устройство фиксации двери в открытом положении

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Да

AutoCAD SHX Text
Ограждение фундамента

AutoCAD SHX Text
Нет

AutoCAD SHX Text
Сетчатое ограждение

AutoCAD SHX Text
Профлист

AutoCAD SHX Text
Дополнительно: Наличие молниеприемной сетки с токоотводами на кровле МУ для защиты от ПУМ.

AutoCAD SHX Text
Примечания: 1. Лестницы или площадки входят в комплект поставки. Высота фундамента (высота свободного пространства  Лестницы или площадки входят в комплект поставки. Высота фундамента (высота свободного пространства  между монолитной опорной плитой и низом МУ) - 1,8 м; 2. Цвет панелей, установленных в створах дверей и ворот, соответствует цвету стеновых панелей; 3. Не указанные типы оборудования инженерных сетей МЗ, будут применены в соответствии с типовым решением завода; 4. Контур заземления выполняется полосой 4х40, цвет зелено-желтый. К внешнему контуру выход не менее чем в 2х  местах через гильзу из трубы. 5. СКУД и ОПС выполнен на базе приборов НВП "Болид", общие требования к системам ПС (СОУЭ), ОС и СКУД приведены в приложении А1. 6. Система отопления - электроконвекторы. Управление - с автоматическим поддержанием температуры не ниже +10С, с возможностью повышения температуры до +18С на период ремонтных работ, в зимний период. 7. В помещении трансформатора вытяжная вентиляция с механическим побуждением осевыми вентиляторами ВО с  гравитационными жалюзи. Приточная вентиляция с естественным побуждением: - через жалюзи лабиринтного типа в воротах. В помещениях с АРМ, с СГЭ и помещении систем вытяжная вентиляция с механическим побуждением осевыми вентиляторами ВО с гравитационными жалюзи. Приточная вентиляция с естественным побуждением воздушными клапанами с электроприводом. Для теплого периода предусмотрено кондиционирование сплит-системами для помещения с АРМ, помещения с  СГЭ и помещения систем (тип не подобран). Управление - с автоматическим поддержанием температуры не выше +30С. Тепловыделения от оборудования в помещении СГЭ составляют 1800 Вт. Тепловыделения от оборудования в помещении систем составляют 4000 Вт. В автоматизации работ систем вентиляции предусмотрено: - ручное отключение/включение систем вентиляции; - автоматическое управление от датчиков температуры; - отключение при пожаре всех систем вентиляции и кондиционирования от ОПС. 8. За воротами в трансформаторном отсеке должен стоять съемный барьер. 9. Возможность передачи данных в АСУТ: - сигналы ОПС; - температуру в здании; - неисправность ОПС; - неисправность обогрева; - неисправность вентиляции; - неисправность кондиционирования. 10. Выполнить под шкафами АИИС КУЭ, АСУ ТП, связи, РАС, ЦСТИ, КСБ, СГЭ, навесными щитами ЩСН отверстия для вывода кабеля вниз. 11. В Модуле АСУ и СГЭ предусмотреть ГЗШ для заземления шкафов ИБП и СОПТ.
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[Tapamempupobarue
6 ycmpoucmb P3uA Hem
7 [IpozpammHoe odecneyexue Hom
079 cqemdukob
8 Libem RAL 7047 (cepsit)
9 Konudecmbo komnnexmob ’
MexXHU4ecKux dokymeHmab
[IPAMEYAHMS:
1 OHonuredHas cxema PY-35«B u3odpaxeHa co cmoporsl gacada
2 PY-35¢B Ha dase KPY3 muna 8DA Siemens
3 KabenwHbie adanmepsl u OfH bxodsm 6 komnaexm nocmabku odopydobarus.
A Opzanusayus uened numanus ocBeuwenus ~2208, obozpeba ~220B s4ee u op2aHu3auus 2apasmupobanHozo NUMAHUS NOCMOSHHbIM 0NepamuBHeM MoKoM
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5 Cuzrans menemexaruku (ACY TTT) Buibecmu Ha omderbHsie knemmHuky B HuskoBossmHom omcexe PY-35«B
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