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O003HauyeHHs U COKpPALLICHUS
B Hactosimem oT4éTe MPUMEHSIFOTCS CIeAYIONMe 0003HAYCHUS M COKPAIIICHHUS:

APM — aBTOMaTu3upoBaHHOE pabouee MECTO

ACKY?D — aBTOMaTHU3MpOBaHHAs CUCTEMA KOMMEPUECKOI0 yuéTa 3J1€KTPOIHEPTUn
ACY — aBTOMaruyeckasi CUCTEMa yIpaBJICHUS

BJI — Bo3nymiHas nuHUAS

BY — BBICOKOYACTOTHBII

B33 — BepTuKaibHOE 3MEKTPUUYECKOE 30HIMPOBAHNE
3PV — 3akpbITO€ pacnpeaenauTeaIbHOe YCTPOMCTBO

K3 — kopoTtkoe 3aMbIkaHne

MIIA — mukpomnpoueccopHas anmaparypa

MDOK — mexnyHapoaHas IEKTPOTEXHUYECKasT KOMUCCHS
OIIH — orpannuuTenb nepeHanps>KeHui

OPY — oTKpBITOE pacTpeIeTuTEIbHOE YyCTPOHCTBO

ITA — npoTuBOaBapuiiHas aBTOMaTHKA

[1C — noacrannus

[TYD — nmpaBuiia ycTpoiicTBa 31EKTPOYCTAHOBOK

P3A — peneiinas 3ammura u aBTOMaTKa

TH — TpancdopmaTop HanpsHKEHUS

TCH — tpanchopmaTop COOCTBEHHBIX HYK/T

TT — tpanchopmarop Toka

VY3UII — ycTpoHcTBO 3alIMThI OT UMITYJIbCHBIX NTEpEHANPsKEHUN
IIVII — muHa ypaBHUBaHUS NOTEHIIUAJIOB

IITT — mMT NOCTOSIHHOTO TOKa

ICH — mut cOOCTBEHHBIX HYK/T

OMO - snekTpoMarHuTHasi 00CTaHOBKA

OMC — sieKTpoMarHiuTHas COBMECTUMOCTh
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BBenenue

esabro 1aHHOI padOTHI AABJISIETCS:

ObecrieyeHue AEKTPOMarHuTHoil copmecTuMocTd (OMC) MHUKPOIPOLIECCOPHON anmapaTypsl
(MIIA), ycranosnennoi Ha [IC 110 kB XBoiinas.

Hnsi  obecriedennss OMC  BBINIOJTHEHO — AKCIIEPUMEHTAIBHO-PACUETHOE  OTpENeIeHue
ANEKTPOMArHuTHOW oO0cTtaHoBKkH (DOMO) moacTaHIMH: MPOBEACHO OOCIEIOBAHWE 3a3EMIISIONIETO
ycrpoiictBa (3Y) u coctaBieHa (axtudeckas cxema 3V, paccuntano Biusaue Ha MITA momex mpu
KopoTkux 3ambikaHuax (K3), momex mpu ymapax MOJHHH, MPOBEACHBI 3aMepbl MarHUTHBIX TOJIEH,
AIIEKTPOCTATUYECCKUX PA3PAIOB, TOJIEH PaIdOYacTOTHOTO JHMAara3oHa, a TaKKe BBIMOJHEH PacyeT
MarHUTHBIX TIOJIEH W MOHUTOPHHI IHTAaHWUS BTOPHYHOM amnmapaTypbl MOCTOSHHBIM M TIEPEMEHHBIM
TokOM. Ha OCHOBaHMH TOJy4EeHHBIX pE3YJIbTATOB JaHBl PEKOMEHJAIMU IO YIYUYIICHUIO CXEMBI
3a3eMJISIONIETO YCTPOMCTBA U 00ECIICYCHHUIO dIICKTPOMArHUTHOM COBMECTUMOCTH.

Pabora Bemomnena mo moroBopy Ne 09/02-71 ot 07.07.2017r. ¢ ¢ummaasom AO
«TroMeHp3HEPro» — YpancKue dIEKTPUIECKUE CETH.

Bpems npoBenenust oocaenoBanus: asryct 2017 r.

KparTkas xapakTepucTuKa NOACTAHIMU:

[Mpunamnexxuocts: punnan AO «TromeHbaHEPro» — Ypaickue 31eKTPUYECKUE CETH.

Mecrononoxenue: T.HOropck Xantel-Mancuiickoro aBTOHOMHOro okpyra — HOrpsl
TroMeHckol o0nacTu.

Kinacc nanpspxkenust: 110/10 xB.

MaxkcumanbHas (pacuérHasi) BenuuumHa Toka K3 Ha mmuax 110 kB cocraBmsier 3,53 KA,
tpé€xdaznoro K3 na mmuax 10 kB — 9,64 kA. Bennunna Toka nyxdaznoro K3 Ha mmHax paccuutana

3
1o opmyne 1) ~ 71,((3) u coctasisieT st mmH 10 kB — 8,35 KA.

Bpewms otknmrouenus K3 ¢ ydéToM BpeMeHM OTKIIOYEHHMsS BBIKJIIOYATENIE OCHOBHOW 3alIUTOMN
npunsATo 0,1 ¢, pesepBHOM 3ammTon — 1 c.

IIpumensiembie NpuOOpPHI U 060pyI0BaHNE:

[Ipubop nuarHocTKu KOHTYpoB 3a3zemienus KJ13-2.

[Tpubop u3mMepeHus UMITYJIbCHOTO CONPOTUBIIEHUS KOHTYpOB 3a3zemienust K-1 B komruiexre ¢
UMITYJIBCHBIM BOJIbTMETpoM BU-6M.

[IpuGop wu3MepeHus UMOYIbCHBIX d3JeKTpoMarHUTHeIX nomex WMKII-1 B kommuekre c
HMITYJIbCHBIM BOJIbTMETpoM BH-1.

Ocnumnorpag AKUII-4125/3.

W3mepuTensb 37eKTpUUECKUX U MarHUTHBIX nosiei [13-60.

W3meputens ypoBHSA 3nekTpoMaruutTHoro gpoxna Axkrakom ATT-2593.

N3mepuTens HanpspKEHHOCTH deKTpocTaTuueckoro noss CT-01.

PerucrpaTop kauectBa snexkrpuyeckoi sHepruu [lapma PK 1.01.

Jlazepnsiit nansHoMmep Leica Disto D510.

IIpumensieMoe MporpaMMHoe odecreyeHue:

[Iporpammsr «OPY-M» (pazpabortunk: OOO «HII® DJIHAII», r. MockBa) u «OPY-IIpoext»
(pa3paborumk: IlerpoB Cranucma PropukoBud, T1.Mocksa). IlpennasHadensl s pacyéra
3a3eMJsroImuX ycrpoicts OPY, cranumii u Ipyrux 31eKTPOyCTaHOBOK.
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1 YiaenbHoe d1eKTpHYECKOe CONMPOTHBIEHHE TPYHTA

Jlig omnpeneneHusl SKBUBAJIEHTHOTO YJEJIBHOIO AJIEKTPUYECKOTO CONPOTHUBIICHUSI TPYHTa B
cootBerctBUU ¢ CTO 56947007-29.130.15.105-2011 «MeTonudeckue yka3zaHUs IO KOHTPOJIIO
COCTOSIHUSL 3a3€MJIIOLIUX YCTPOICTBY» MPOBOJWIOCH BEPTUKAIBHOE 3JIEKTPUYECKOE 30HIMPOBAHUE
(B23) ¢ momomisio mpubdopa KJI3-2 na wacrore 57 I'u. Tok u HanpspkeHUE U3MEPSUTUCH MPU TIOMOIITH
u3MeputenbHoro 6moka K/13-2.

[TpunnunuanbHas cxeMa U3MEPEHUN MPUBEICHA HA PUCYHKE 1.

ToxoBble ¥ MOTEHLMATIBHBIE 3JIEKTPOJIbI IPEICTABISIIOT COOON CTaJbHBIE CTEPKHU JUAMETPOM
2 cm, juHOM 1 M. TokoBbI€ 351€KTPO/Ibl 3a0UBatOTCS B TPYHT Ha Tiyouny 0,3 — 1 M, noTeHuuanbHbIE —
Ha riryouny 0,1 — 0,5 M 1o 0J1HOM JIMHUK Ha TEPPUTOPUHU, CBOOOTHON OT 3a3E€MIISIFOILIUX ITPOBOJHHUKOB
Y TIOJI3€MHBIX KOMMYHUKAIIHH.

Tak kKak TOK MEXJIy MIEKTPOJaMH B IPYHTE IMPOTEKaeT BHYTPH MOIychepbl, TO PACCTOSHUS
MEXIY OChI0 CHMMETPUHM U TOKOBBIMHU AJIEKTpOJaMu, a Takke riyouHa (H), Ha koTopoit uzmepsercs
yIE€IBbHOE CONPOTUBIIEHUE IPYHTA, SBISIOTCS palliycaMu 3TOU moJtycepsl U paBHBI MEXAY COOOM.

OCb CMMMETPUU

v

noTeHUMRpNbHbIE
\ anekTpoabl
TOKOBbIN

anekTpoa L
R Lt |

TOKOBbLIN
anekTpoa

Pucynok 1 — Cxema u3MepuTenbHOM LIeNU Ipy ONpeaAeIeHUN
YAEIBHOTO 3JIEKTPUYECKOTO COIIPOTUBIICHHS TPYHTA

DKBUBAJICHTHOE YJCIbHOE JJIEKTPUYECKOE COMPOTHBICHUE TPYHTAa PACCUMTHIBACTCS IO

dbopmyme:
U mHZ-12)
I 2L

rac U - HU3MCPCHHOC 3HAUCHHUEC HAIIPSOKCHUA MCKAY NOTCHIUAJIbHBIMU 3JICKTPOdaMU;

I1- HU3MEPCHHOC 3HAYCHUC TOKA MEKAY TOKOBBIMHU JJICKTPOAaMU;

L — monoBuna PaCCTOAHNA MCKAY INOTCHIHUAJIIBHBIMU 3JICKTPOAaMU

H — noioBuHa PpacCTOSAHNA MCKAY TOKOBBIMH 3JICKTPOJaMH.

[Om-M], (D)

Pesynprarel u3mMepeHnii 1 pac4€ToB PUBEAEHBI B IPOTOKOJE Ne 1.

Jlis npuBeneHus K HauOosiee HEOIAronpUsATHBIM YCIOBHUSIM HCIOJIb3YeTCS CE30HHBIN
KO3(G(ULMEHT yIeNbHOIO CONPOTUBJIEHHS TrpyHTa, B cootBerctBun ¢ CO 34.20.525-00
(P1 153-34.0-20.525-00) «Metoauyeckue YyKa3aHUS 1O KOHTPOIK COCTOSIHUS 3a3eMJIISIOIINX
YCTPOICTB paclpereNUTeNbHbIX YCTPOMCTB 3JEKTPOYCTAHOBOK» MPUHATHIM paBHbIM 3 (cymech IpHu
MaJio¥ BJIQKHOCTH).

HopmartusHas rimy6uHa c€30HHOTO MpoMep3aHus TPyHTa (B COOTBETCTBUU C KAPTOW CE30HHOTO
IpoMep3aHus IpyHTa): 2,2 M.

JByxcioiiHasi MoJeJIb TPYHTA, IPUHATAA B pacuére:

VYaenpHOE BIEKTPUYECKOE CONPOTUBICHHE BEPXHEr0 CJIOS TIpPyHTa B 3UMHHUHA MEPHOL:
3300 Om-Mm, B netHuit nepuoa: 1100 Om-m.

VY aenpHOE 3IEKTPUUECKOE CONTPOTUBIIEHHE HUXKHETO ciios rpyHTa: 400 OM- M.

I'myOuna pa3nena cinoéB rpyHTa: 2,2 M.
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2 AHaJH3 KOMIIOHOBKH MOACTAHIMH

["aGaputs! noacTaHIMK (OPUEHTUPOBOYHO): 59 x 72 M.

I'posorpocsr otxopsanmx BJI-110 kB noakimrodeHs! K 3a3eMIBIIOLIEMY YCTPOUCTBY ITOJACTAHIUY.

3amura 3MeKTpooOOpPyIOBaHUs OT HAOErarmlrX BOJH aTMOC(EpPHBIX M KOMMYTAlMOHHBIX
MepEeHATNPSKEHU I TPOU3BOIUTCS OTPAHUYUTENIIMU NIEPEHAIIPSHKEHUH.

CunoBeie Tpanchopmatopsl 110 kB o6mamaior BCTpoeHHBIMH TpaHC(hOpMaTOpaMu TOKa.
YcraHoBiieHbl TpaHCPOpMATOPBI TOKA U TpaHchopmaTopsl HanpsbkeHus 110 kB, BeINoHEHHbIE B BUjIE
OT/EJIbHBIX ANINapaToB.

Kontponbabie kabenmu k obopymoBanuio OPY mposiokeHbl B HA3EMHBIX KEJI€300CTOHHBIX
JIOTKaX ¥ HEMOCPEJICTBEHHO B 3€MIIE.

Ha noxacraHimuu npuMeHsIOTCA KaK SKpaHUPOBAHHbBIE, TaK M HEIKpAaHUPOBaHHBIE Kalenu
BTOPUYHBIX LIeTed, B TOM 4YHUCIE /s Leneid H3MEpPUTENbHBIX TpaHCPOpPMATOpPOB TOKa,
MUKpONPOIIECCOPHAsl M 3JEKTpOMEXaHWuyeckas  BTopuuHas  ammaparypa P3A.  DOkpansl
SKpaHUPOBAHHBIX Kabesel 3a3eMJIEHBI C ABYX CTOPOH.

BropuuHnas annapaTypa yCTaHOBJIEHA B METAJUIMYECKUX OJHOATaKHbIX 31aHusx OITY u 3PVY-
10 kB. Iunbl ypaBHuBanus mnoteHuuasoB B 3maHuax OIIY wu 3PY-10 kB otcyrcTBYyIOT.
BrIpaBHMBaHNE NOTEHIIMAIOB OCYILECTBIIETCS METANIOKOHCTPYKIIMAMU 3/1aHHAMN.

3 dakTHYeCcKasi cXxeMa 3a3eMJISIOLIEro yCTpoiicTBa

TpaccupoBka 3V 1m03BOJISIE€T BBIIBUTH TOPU30HTAIbHBIE 3a3€MJIUTEINN, COCTABUB (PaKTUUECKYIO
CXEeMY 3a3eMJISIOIIETO YCTpOoucTBa. JIJisi TpaCCHPOBKU MCTIOJIB30BAICS MPUOOP NUATHOCTUKHA KOHTYPOB
3azemsienus KJI3-2. C mnoMouipl0 COEIMHUTENBHBIX IPOBOJOB TIeHepaTop mnpubdopa KJI3-2
MOJAKIIIOYAeTCsl K JIBYM TOoukaM 3V, MEXIy KOTOPbIMH HAauMHAET MPOTEKAaTh CUHYCOUIAIbHBIN TOK
gactoTod 1000 I'm.

C moMmoIp0 TPacCOMOMCKOBOTO YCTPOMCTBA, BXoasmero B komruiekt KJ[3-2, mpousBoautcs
[IOMCK HaNpaBJIEHUH IO TMOBEPXHOCTH TPyHTA C HaWOOJBIIMM 3HAYEHHEM HaNpsHKEHHOCTH
MarHutHOro mnoJia 4actorod 1000 I'm, COOTBETCTBYIOIIMX peaJbHOMY HAIIPABICHUIO IPOKIAJKU
3a3eMIIUTETIS.

Taxke mpu MOMOIIM TPACCONOMCKOBOTO YCTPONCTBA BBIOOPOYHO ONpEIENSeTcs IIyOuHa
MIPOKJIAJIK TOPU3OHTAIIBHBIX 3a3€MJIUTENEH.

dakTuyeckasi cxema 3a3eMJISIOLIEr0 YCTPONUCTBA MOICTAHIIMY MTPEICTaBIeHa B MpuiioxkeHuH [

Onpenenutpy HaIMYUE WIM OTCYTCTBUE BEPTHKAIBHBIX 3a3€MIIMTEJICH HEBO3MOXKHO, IIOATOMY
Ha CXEMe 3a3eMJISIOILEr0 YCTPOMCTBA HE OTMEUEHBI BO3MOYKHbBIE BEPTUKAJIbHbIE 3a3EMIUTEIH.

['myOuHa npokaaKu TOpU30HTAIBHBIX 3a3eMIIMTENeH cocTaBiseT nopsaka 0,5...0,8 m.

CeTka 3a3eMJIeHUS] MIOACTAHIUHA HAXOAUTCH B Y/JAOBJIETBOPUTEIbHOM COCTOSTHHH, OJHAKO
OTCYTCTBYeT 3aMKHYTBI KOHTYP 3a3emJiieHusi BOKpYr 3aanuii OITY, 3PY-10 kB, nomemenus
PEMOHTHOIO nepcoHasna (Hapywenue m. 1.7.94 I1Y3J). Orpaga npucoeinHeHa K 3a3eMJsIIOLIEMY
ycrpoiictBy IIC.

Pexomenayercsi BBINOJHUTH PEMOHT 3a3eMJISIIOLIEr0 YCTPOHMCTBA B COOTBETCTBHUM CO
cxeMoii B mpuio:xeHuu /I, JlonmojHuTe/IbHBbIE 3a3eMJINTENN BbINOJIHUTH CTAJBHOH M0J10COM
ceuenuem 30x5S Mm. B Mecrax mepeceyeHusi ¢ CyHIECTBYHOIUMMH 3a3eMJIMTEJISMHU BBINOJIHUTH
cBapHoe coequHeHue. ['J1y0OMHa NpoOK/IaIKM rOPU30HTAJIBHBIX 3a3eMJINTelell, HeoOXxoauMasi 1Jisl
nepeceyeHus ¢ CylIeCTBYIOIIUMH 3a3eMinTeasamMu: 1 m.
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4 ConporuBiieHHE 3a3eMJISIIONIET0 YCTPOMCTBA

W3mepenne comnpotuBieHus 3Y NPOBOAMIOCH II0O METOAY amIlepMeTpa-BOJIBTMETpA C
nomoiuneto npudopa KJI3-2 nHa wactrore 57 'm. Tok M HampsbkeHUE H3MEPSUIMCh TNPU MOMOIIM
u3MeputenbHoro 6moka K/I3-2.

ToKOBBIA U NOTEHIIUAIBHBIIN JIEKTPOABI MPEJICTABISIOT COO0M CTalbHBIE CTEPKHU TUAMETPOM
2 cm u JuiHO# 1 M. CtepkHu 3a0MBalOTCS B TPYHT Ha TEPPUTOPUH, CBOOOIHOM, 110 BOZMOXKHOCTH, OT
JIMHUH 3JEKTpoIepeiauy U M0I3eMHBIX KOMMYHHUKALIUH.

[IpuHIHMNIMABHAS CXeMa U3MEPEHUN NIPUBEACHA HA PUCYHKE 2.

R0

(v)

rTTT] SN S

aneKkTpo

3asemnsawuwee poA

yCTpOWCTBO TOKOBbI N \
anekTpoA

Pucynok 2 — Cxema U3MepHUTENbHON LIeTH IPU ONPEEIEHUU CONPOTUBIICHUS 3a3EMJISIOLETO
YCTpOWCTBA

Pe3ynbrarsl u3MepeHuii u pacu€ToB MpeacTaBiIeHbl B IpoTokoie Ne 3.

Jlis npuBeneHus K HauOosiee HEOIAronpUsATHBIM YCIOBHUSIM HCIOJIB3YeTCSl CE30HHBIM
ko3¢¢uuueHT  compoTuBieHus — 3azemsmrens. B coorBerctBum ¢ CO 34.20.525-00
(PII 153-34.0-20.525-00) ce30HHBII K03()PUIMEHT CONTPOTUBIICHUS 3a3€MJIIUTEIIS IPUHST paBHbIM 1,5.

H3mepeHHoe coONpoTHBI/IEHHE 3a3eMJISIIONIEr0 YCTPOHCTBAa MNOJACTAHLIMH COCTABJIsIeT
0,32 Om. CompoTuB/eHHe 3a3eMJISIIOLIEI0 YCTPOiCTBA € YYE€TOM Ce30HHOro koddg¢puumeHra
cocrasisier 0,48 Om, T.e. B ;11000e BpeMsl roJa CONPOTHBJICEHHE He MpeBbINIAET JAOIMYCTHMOE
3HadeHue 0,5 OM 1719 3a3eMJISIIOIIUX YCTPOICTB 3JIeKTPOycTaHOBOK Bbilie 1 KB ¢ 3¢ppexTuBHO
3a3eMJIéHHOI HeliTpasbio (. 1.7.90 ITY D).

MakcumanbHblii TOK KOPOTKOIO 3aMbIKaHUsl B CeTH BhllIe 1 kB ¢ 3a3eMI€HHON HEUTPAIBIO
(110 kB) cocraBnser 3,53 KA.

Hanpsixkenue Ha 3asemusiiomeM ycrpoiictee mnpu K3 Ha mmuax B HauOouiee
HeOsaronpusTHbIl nepuoa cocrapisier Usy = Ix3'R3y = 3,53-0,48 = 1,69 kB, uTo He npeBbImIaeT
ycranoByeHHoe I1YD 3nauenue 5 kB.
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5 CevyeHusi 1 KOPPO3HOHHBIH N3HOC 323eMJIAIOIINX MPOBOJAHUKOB H
3a3eMJIMTeJIeH

3azeMJIAIONIee YCTPOMCTBO M 3a3eMJISIONIME TMPOBOJHUKHM (CIIYCKH C 0OOpYAOBaHUs)
BBITIOJTHEHBI U3 TIOJIOCOBO# ctanu cedenneM 40x5 M. [Ipodminb u cedeHne HEKOTOPBIX 3a3eMIISIFOIINX
IIPOBOJTHUKOB HE3HAUUTEIbHO OTJIMYAIOTCA OT OCTalbHBbIX. B 4acTHOCTH, HEKOTOpBIE MPOBOIHUKU
HUMEIOT KPYTJI0€ CEYEHHE.

Pe3ynbrarhl u3aMepeHnii ceueHni 3a3eMIISIOIINX IPOBOIHUKOB MPUBEICHBI B MPOTOKOJIE Ne 4,

Jis ompeneneHUs CTENEHW KOPPO3HH 3a3eMILIOIIUX IMPOBOJAHUKOB OBUIO TIPOM3BEICHO
BBIOOPOYHOE BCKPBHITHE TPYHTA Y 3a3€MIISIFOIUX MMPOBOJIHUKOB O0OPYIOBAaHUS B HECKOJIBKHX MECTaxX
Ha OPVY. B coorBerctBun ¢ CO 34.20.525-00 (PJ{ 153-34.0-20.525-00) snement 3Y nomkeH OBITh
3aMeHEH, eciiu pa3pyuieHo 6osee 50 % ero ceueHus.

Koppo3uonHoe  cocrosiHMe  3a3eMJISIIOIIMX  TNPOBOJHHMKOB M 3a3eMJIMTeJel
yaoBjaeTBopuTebHoe. Koppo3uonHslii u3Hoc He npesbimaet 10 %.

Pucynoxk 3 — BekpeiTHe rpyHTa y 3a3€MIISIFOIITUX TPOBOTHUKOB

5.1 Pacuér TepMuYecKOM CTOHKOCTH 3a3eMJISIIOIMX MPOBOIHUKOB U 3a3eMJIHTe el

JlommycTumble cedeHUs IS DJIEMEHTOB 3a3eMIIIONIMX YCTPOMCTB OIMpPENEISIOT, UCXOIs W3
JIOTTYCTUMOM TeMIiepaTypsl HarpeBa, B cootBeTcTBuu ¢ CO 34.20.525-00 (P 153-34.0-20.525-00) mo
CIICAYIOIIEMY BBIPAKCHHIO:

S @)

rae Ix3 — MakCUMaJIBHBIA TOK KOPOTKOTO 3aMbIKaHUS;
t — Bpemsi BO3JICUCTBUS TOKA (BPEMS OTKITFOUCHUS 3aMBIKAHUS HA 3EMITIO).

Bpems oTKiII04eHHsI KOPOTKOTO 3aMbIKaHuUs (BpeMsl cpadaTbiBaHNs OCHOBHOMW 3aIIUThI U BpeMs
OTKJIIOUEHUS BBIKIIIOYATeNs1) mpuHATO paBHbM 0,1 C.

Pe3ynbrarhl pacuéToB IJI0MIaIM CEYCHUS MIEMEHTOB 3Y MPeACTaBICHBI B MPOTOKOJE Ne 2,

Cevenusi 3a3eMJIMIIOIIMX NPOBOJHHUKOB W 3a3eMJ/IMTeJiell COOTBETCTBYIOT TpPeOOBAHMIO
TePMHYECKOH CTONKOCTH.
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6 ConpornBiieHHEe METAJJIOCBA3U 000pyn0oBaHus ¢ 3Y

Jliig onpeniesieHns Haluuus U CONPOTUBIICHUSI METAJIIOCBSI3U 000pYI0BaHUS C 3a3€MIISIOIINM
YCTPOICTBOM HCIIOJIB30BAJICS PUOOP AMArHOCTUKU KOHTYpOB 3azemiueHust KJ[3-2.

[IpoBoauiics BU3yaJabHBIM OCMOTP BCEX 3a3€MJISIOLIUX IMPOBOJHUKOB Ha Hajluuue OOpPBIBOB U
nedeKToB.

ConpoTuBji€HHE METAUIOCBA3M  M3MEPSJIOCh  METOJOM  aMIIepMETpa-BOJIbTMETpa IO
YeThIPEXTIPOBOAHOMN CXeMe, IPECTaBICHHON Ha pucyHKe 4. C MOMOIIbIO COEIMHUTENBHBIX IPOBOOB
reHeparop npubopa KJI3-2 moaximrodaercs K ABYyM TOYKaM 3Y — OMOPHOW W TOYKE H3MEPEHUS
METaJIOCBs3U. B KauecTBe OMOPHONM TOYKHU OOBIYHO BBICTYIAET 3a3€MJISIOIINM MPOBOJHUK HEUTpanu
TpaHcpopMaTopa WIHA 3a3€MIISIFOIIMNA MTPOBOJHUK O00OPYIOBaHUS, MUMEIOLIET0 YIOBJIETBOPUTEILHYIO
CBSI3b C 3a3€MJISIOLIMM MPOBOJHUKOM HEHTpaiau TpaHcpopmaTopa. Mexay TOUKAMM IMOAKIIOUEHUS
HaYMHAET MPOTEKaTh CHHYCOUIAIBHBIN TOK YacToTol 57 ['1. 3mepurensusbiii 6110k npubdopa K/3-2 ¢
MIOMOIIBI0 COEJUHUTENBHBIX IMPOBOJOB TaKXKe€ MOJKIIOYAICS MEXAY ONOPHON TOUKOW M TOUYKOMN
U3MEpEeHUsl METAUIOCBA3U. TOK M HampspDKeHHWE U3MEPSUIMCh MPU MOMOIIU HU3MEPUTENbHOro OJ0Ka
KJI3-2 u onpeaensyioch COMPOTHUBICHNE METAIOCBS3H.

ConpoTuBieHHE METAIOCBSI3U U3MEPSIIOCH Y BCeX arnaparoB U KoHcTpykiuit T1C.

OnopHas Toyka [Nposepsiemoe obopyaoBaHue

0O s

3azemnsowmmn 3azeMnaAwLWmnn

NPOBOOHWMK ¢ (V) NPOBOAHWK

-, -~

Pucynok 4 — Cxema u3MepeHus CONPOTUBIICHHSI METANIOCBA3ZH

\ 4

Y

B cootBerctBun ¢ CO 34.20.525-00 (P[] 153-34.0-20.525-00) «MeTroaudeckue ykKazaHus 10
KOHTPOJIIO COCTOSIHMSI 3a3€MIISIFOIIMX YCTPOMCTB pacHpeesIuTENbHbIX YCTPOICTB 3JIEKTPOYCTaHOBOKY
COIMPOTUBIIEHNE METAJUIOCBSI3U HE JOJLKHO npeBbiarh 0,2 Om.

Cnenyer OTMETUTb, 4YTO CONPOTHUBIEHHUE METAIOCBI3M, H3MEPEHHOE TakuM o00pazom,
HE SIBJISIETCSl MEPEXOAHBIM  CONPOTHUBIEHUEM COEAMHEHUS 3a3eMJIMTENeH ¢ 3a3eMIIsieMbIMU
JJIEMEHTaMH, COMPOTUBIEHHWE KOTOPOro He AomkHO mpeBbimath 0,050OM B COOTBETCTBUHM C
CO 34.45-51.300-97 (P[] 34.45-51.300-97) «O0bEéM U HOPMBI UCHBITAHUHN AJIEKTPOOOOPYIOBAHUS.
ConpoTuBjI€HHE METAJUIOCBA3M BKIIIOUAET JBa MEPEXOJHBIX CONPOTUBIICHUS MEXKAY 3a3eMIISIOIINMU
MIPOBOJHUKAMU (CITyCKaMH) M 3a3€MJIMTENSIMU, a TaK)KE CONPOTHUBIIEHHUE MPOBOJHUKOB ceTKU 3Y (B
TOM 4HCJI€ [I€PEXOJIHbIE COMPOTUBIEHUS B MECTaX CBapKH) MEXJIy TOYKAMU H3MEpPEHHUs.
ConpoTuBieHHE METANIOCBSA3U 00Jiee MOJHO XapaKTEepU3YeT CBSA3b 00OPYIOBaHUS C 3a3€MIISIOIIUM
YCTPOUCTBOM.

JlaHHbBIE IO COMPOTUBIIEHUIO METANIOCBSI3U 000PYA0BAHUS ITPUBEAEHBI B IPOoTOKOJIE Ne 4.

Bcé oGopynoBanue IIC umeer ynoBJIeTBOpHTEIbHOE CONPOTHBJIECHHE METAIOCBS3M €
3a3eMJISIIOLIUM YCTPOHCTBOM.
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7 HanpsizkeHue NPUKOCHOBEHUA

Hanpspkenne  nmpukocHOBeHMsI  u3Mepsuiocb B coorBerctBuM ¢ CO 34.20.525-00
(P 153-34.0-20.525-00) mpu umurtauuu K3 Ha 3eMiII0 B KOHTPOJIBHBIX TOYKax Ha pabouyux u
Hepabouux mectax OPY. KoHTposibHbIE TOUKH BBIOMpPATUCH B pa3HbIX yacTaX OPY, 4yToObl OLeHUTH
pacnpeziesieHue Hanps>KeHUH IPUKOCHOBEHUS 10 BCE TEPPUTOPHHU OACTAHIIUH.

Jlisa omnpeneneHusl HANpsKEHHUs] MPUKOCHOBEHHUS HAa OOOpYIOBAaHUHU MHCIIOJIB30BAJICA MPUOOD
JIMarHOCTUKU KOHTYpoB 3azemiieHust KJI3-2. Cxema u3MEpUTENbHBIX LENell Mpu OIpererIeHuH
HaNpsLKEHUs TPUKOCHOBEHUS IIPEJICTaBIeHa HA PUCYHKeE 5.

BriBoab! reneparopa K/[3-2 moakmoyanuch K 3a3eMIISIFOIIIEMY TPOBOTHUKY 000PYIOBaHUS U K
TOKOBOMY 3JIEKTpoJy. BriBonbl n3mepurenbHoro 6moka KJ/[3-2 npucoennHAauch K 3a3eMIISIOILIEMY
MIPOBOJHUKY O0OPYIOBaHUS U K IIACTUHE pa3MepoM 25x25 ¢cM, UMUTUPYIOLIEH CTOMBI HOT YeJIOBEKa,
KOTOpas pacrosaraercsi npuMepHo B 1 M ot oOopynoBaHus. BbIBoabI BOJBTMETpa HIYHTHPOBAIUCH
pesuctopom 1 kKOM, MOAETUPYIOIIMM CONPOTHUBIIEHUE Teja yesioBeka. HampsikeHne mpuKOCHOBEHHS
u3Mepsiochk Ha yacrore 57 ['u. Koaddunuent nepecuéra k yacrore 50 'ty npuHAT paBHbIM 1.

/A\ )\ »
O '
K TOKOBOMY
anekTpoay
obopyaoBaHue
Ry
‘
5 Harpyska
- P=50kr
3aszemnsawowun e

MPOBOAHUK —d mMeTannuyeckas nnactuHa

3a3eMInTenb

Pucynok 5 — Cxema u3MepeHus HarpsKeHUs! IPUKOCHOBEHMUSI

1
Hanpsokenue npukocHoBeHus onpezaensercs no gopmyne: U mp =U %3 [B] 3)

rae I3 —3HaUeHME TOKA KOPOTKOTO 3aMbIKAHUS HA 3€MJII0 B MECTE U3MEPEHUS;
U — u3MepeHHOe HalpsiKEHUE;
I — n3mepeHHslii TOK.

Bpewmsi cpabaThiBaHMsI 3alllUThl NPU 3aMbIKAaHUM Ha 3€MJIIO COCTABJIET: OCHOBHAs 3alluTa —
0,1 ¢, pe3epBHas 3amura — 1 c.

Hanpsokenne mnpukocHoBeHust JoibkHO —coorBerctBoBath ['OCT 12.1.038-82  «Cuctema
CTaHIAPTOB OE€30MaCHOCTH TpyAa. JIEKTpoOe3onacHoCcTh. [IpenaenbHO AOMyCTHUMBIE 3HAYCHUS
HaIlpsDKEHUW TPUKOCHOBEHMS M TOKOB». [l anexrpoyctaHoBok Beimie 1000 B ¢ 3azemui€éHHOU
HEUTpaIbIo Ha pabounx MecTax (y pa3beIUHHUTEINEH) OHO HE IOJDKHO MPEBBImaTh 65 B, a y ocTanbHBIX
anmapatoB — 400 B. Jlns snextpoycranoBok Beimie 1000 B ¢ n3onupoBanHOM HElTpaibio Ha pabounx
MecTax (y pa3beIMHUTENEH) OHO He T0JKHO npeBbiaTh 20 B, a y octanbhbix annaparos — 340 B.

JlaHHbBIE IO U3MEPEHUSAM HaNpsKEHHUs MPUKOCHOBEHUSI IPUBEACHBI B IpoTOKOJE Ne 5.

HanpsixkeHue NpUuKOCHOBEHHS He NPeBbIIAET JA0IYCTHMbIe YPOBHU.
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8 ITomexu npoMbinieHHOH YacTOThI Npu K3 Ha o0opynoBannu u mmHax

IIpu K3 B pacnpemycTpoiicTBaXx BBICOKOTO HAMpPSDKEHUS K H30JISIIMM BTOPUYHBIX LIETIEH M
BXOJIaM BTOPMYHON ammapaTypbl OyJIeT MpuiIOXKeHa pa3HOCTh I[OTEHLMAJIOB: IMOTEHLIMAJa B
nomenieHnu ycranoBku MITA u moTeHIMana Ha 3a3eMJICHHM anmnapara, rae npousonuio K3. Jlannas
Pa3HOCTH MOTEHIIMAJIOB MOXET MPEJICTABIATh ONacHOCTh It MITA u u3onsanmnu kadeneil BTOpUYHBIX
LETIECH.

[Ipy 3aMbIKaHUM Ha 3€MIIIO B MEPBUYHBIX LEMAX 10 3a3€MJIEHHBIM C JIBYX CTOPOH JKpaHam
BTOPUYHBIX Kabeseil OyaeT nmporekarb TOK, KOTOPbIM MOKET BbI3BAaTh HEJIOIMYCTHUMBIA HarpeB 3KpaHa.
B cootBerctBUm ¢ CTO 56947007-29.130.15.105-2011 Harpes 3xpana He q0JDKeH mpeBbimats 150 °C
— JIOMyCTHUMOM Temrepatypbl misi pe3uHoBodl winu [IBX wm3omsauum kabens. Bpemsi Harpesa
MPUHUMAJIOCh PaBHBIM | ¢, YTO COOTBETCTBYET IOJHOMY BpeMeHU OTKiItoueHuss K3 pesepBHOM
3amuToi. HawaneHas Temnepatypa npuHumanach pasHoii 40 °C.

Hanpsiokenue, Bo3zeicTByolIee Ha U30JsAUI0 Kabens u uzosinuio MIIA, B cooTBeTcCTBUM C
CTO 56947007-29.130.15.114-2012 «PykoBopsiue yka3zaHUs MO MPOEKTHUPOBAHHUIO 3a3€MJISIOLINX
YCTPOWCTB MOJICTaHIIMA HanpspkeHueM 6-750 kBy» He nomkHo npeBsimaTh 2 kB.

N3mepenus nposoauiuck B coorBerctBuu ¢ CO 34.35.311-2004 «MeToauueckue ykazaHus MO
ONPEJENICHUIO DJIEKTPOMArHUTHBIX OOCTAHOBKM U COBMECTHUMOCTH Ha 3JEKTPUYECKUX CTAHIUSAX U
MOJCTAaHIUAX» B KOHTPOJbHBIX Toukax OPY, B ToM uucie Ha anmapaTtax, HauOosiee OJNM3KUX U
HauboJee ynanéHHbIX 0T MecTa pasMeuieHus MIIA.

JUis uMuTanMu noMex, Bo3HMKaromux npu K3, ucnonb3oBajics M3MEPUTEIbHBI KOMILIEKC
KJI3-2. I'enepaTop cunycommaibHOoro Toka npubdopa KJI3-2 moaxmrodancs MEXAy 3a3eMIISIONIUMU
npoBoHNKamu anmnapatoB Ha OPY u 3a3eMnéHHbIM 21eKTpoioM 3a npenenamu OPY.

[Ipu nmomommu u3amepurenpHoro Onoxa npudopa KJ/I3-2 m3mepsiiach pa3HOCTh MOTEHIIMAJIOB
MEKy 3a3€MJIIOIIMM IIPOBOTHUKOM aIapara, K KOTOpoOMYy IOJKI0YAJICS T€HEpaTop, U 3a3€MIICHUEM
3nanus OIlY, B koTopoM pa3melnaercs BTopuuHas annaparypa. [losryueHHble pe3ynbTraThl U3MEpEeHU
nepecuuThiBaNIUCh K peanbHoMy ToKy K3. Koaddunuent nepecuéra paBeH otHouieHuto Toka K3 k
TOKYy OT reHeparopa. Ha oCHOBe MOJydE€HHBIX pa3HOCTEH MOTEHIHAIOB PACCYUTHIBAIMCH TOKH IIO
SKpaHaM KOHTPOJIbHBIX KaOeseH.

Pe3ynbrarel u3mepeHuit 1 pacuéToB — HArpeB SKPAHOB Kalese U pa3sHOCTH MOTCHITMATIOB TIPH
K3, mnpunoxeHHple K KOHTpOJbHBIM KabensM, coenunHstomuMm OIIY u oOopynoBanue OPY,
MIPUBEAEHBI B IPOTOKOJIE Ne 6.

IIpu K3 na OPY ammiurtyaa HanpsizkeHusi, NPUJIOKEHHOTO0 KO BTOPMYHBIM LeNsiM H
BXOJaM anmapatypbl, He npeBbicUT 2 KB, gomyctumyro ajis 3jeKTpUYecKOil NPOYHOCTH
usojsiunu MITA u kaGeseil BTOpUYHBIX HeMe.

B nacrosimee Bpems Ha IIC npumMeHsI0TCS IKpaHHMPOBaHHbIe Ka0eJH ¢ IBYXCTOPOHHUM
3a3eMJUICHMEM JKPaHa M HEIKPAHMPOBaHHbIe Kaldeau BTOPMYHBLIX Heneil. Harpes jkpanHoB
IKPAHHPOBAHHBIX KOHTPOJBbHbIX Kabeseil nmpu K3 nHa OPY He npeBbicuT gonycTumblid. B
cjay4ae NpUMeHEHUs] IKPAHMPOBAHHBIX KadeJeil ¢ 3a3eMJIeHHeM 3KpPaHa ¢ 00eHX CTOPOH BMeCTO
HEIKPAHUPOBAHHBIX, HATPEB IKPAHOB He NMPEBbICUT J0NMYCTHUMBbIN.
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9 UmnyabcHbie nomexu npu K3 Ha o0opynoBaHnu ¥ MIMHAX

[Ipu kopoTkoM 3ambikanuu Ha OPY mpoucxoaut pasps eMKocTeil 000py/I0BaHUS U Y4aCTKOB
IMH Ha 3emito, B 3Y NPOXOOUT HUMIYIbCHBIM TOK BBICOKOH 4YacTOThl (BBICOKOYACTOTHAs
coctasisitomas Toka K3). Ha o0opynoBanun Bo3HUKAET CKauOK MoTeHIMaIa. Bo3pociuii moTeHnan
¢ ompeAenéHHbIM KOA(hOUIIMEHTOM OCJIa0JeHUsT mepeaaéTcsi MO0 KOHTPOJIBHBIM KaOesiM Ha BXOJIbI
MHKPOIIPOIIECCOPHBIX YCTPOUCTB. JlaHHAs pa3HOCTh MOTEHLIHMAIOB MOXKET IPEACTABISATH OMACHOCTH
st MITA u uzomnsiiuun kaGeneil BTOpUYHBIX HETICH.

AHanOTrU4YHbIE MPOLIECCHl BO3HUKAIOT NP KOMMYTALUAX B PACHpEACIIUTEIbHBIX YCTPOUCTBAX
BBICOKOTO HaIlpspKeHUs. B GOJIBIIMHCTBE CiydaeB YpOBEHb IOMEX MPH KOMMYTAIUSAX HE IPEBBILIACT
YPOBEHB ITOMEX MPU KOPOTKUX 3aMBIKAHMSIX.

N3mepenus nposoauiuck B cootBercTBur ¢ CO 34.35.311-2004 B KOHTpOJIbHBIX TOukax OPVY-
110 xB. [ng umMuTanuy uMnyiabCHBIX TOMEX, Bo3HUKaromux npu K3, ucnonp3oBasics n3MepUTeIbHbIN
komruiekc MKII-1. AMImuTynHble 3HA4YE€HMS HAINPSIKEHHS 3aMEPsUINCh UMITYJIbCHBIM BOJIBTMETPOM
BU-1, sxoxsammm B komruiektT MKITI-1.

I'enepaTop BbeicOkOYacTOTHBIX uMIyJbcoB HKII-1 moaxmrouancs Mexay 3a3eMIISIIOIIUMUA
npoBoHUKaMU anmapatoB Ha OPY u 3a3eMyI€HHBIM AJIEKTPOIOM Ha paccTosiHuu 70 M OT ammapara.
[Ipn momomm BU-1 m3mepsuics MMIyabCHBIN MOTEHIMAN Ha ammapare, K KOTOPOMY ITOJKIIIOYaCs
UKITI-1, u paccunThIBaJIOCh UMITYJIbCHOE COIIPOTUBIIEHUE 000PYI0BaHUS.

B OI1Y nHa pe3epBHBIX XWIaX KOHTPOJBHBIX KaOenell TOKOBBIX IENed U Ienel HampsKeHHs
UMITYJICHBIM BOJIbTMETpoM BU-1 n3Mepsnch nomexu, NpuxoIsIIie 0 KOHTPOJIbHBIM KaOemsm.

[Tony4yeHHBIE Pe3yJbTATHl U3MEPEHUN NEPECUYUTHIBAINCH K BBICOKOYACTOTHOM COCTABIISIOLIEH
toka K3. 3HaueHus BBICOKOYACTOTHOW cocTaBisitomeld Toka K3 mpunmmamuce mo Ttabmuie 1 B
CTO 56947007-29.240.044-2010 «MeToauueckre yka3zaHus MO OOECHEYEHHIO AJIEKTPOMAarHUTHOMN
COBMECTUMOCTH Ha OOBEKTax JJIEKTPOCETeBOTO xo3saiicTBay. [Jmsa ammapatoB 110 kB BenwumnHa
BBICOKOUYACTOTHOM cocraBistouieil Toka K3 npunumanace 1 kA. OcHOBHasi 4acToTa K0JieOaTeIbHOTO
nMItynbcea s anmnaparos 110 kB npuanmanacs 1 MI'n.

Pesynbrarel u3MepeHHH M pPAcYETOB — HUMIIYJIbCHBIE CONPOTUBJICHHUS OOOpPYAOBAaHUA U
UMITYJIbCHBIE TIOMEXH, BO3JICHCTBYIOLME Ha BTOPUYHYIO amnmapaTypy npu K3, npuBeneHsl B
npoTokoJiie Ne 7.

HmnysbcHble NOMexHW, BbI3BAHHBbIE BBICOKOYACTOTHOW cocraBisiiomieid Toka K3, He
NpeBbIIAT 2,5 kB, fonycrumele Aj1s1 annaparypbl, HCHBITAHHON 10 3 CTENEHH KECTKOCTH HA
yCTOMHYMBOCTh K 3aTyxawmmMm kojedanusasMm d4acroroi 0,1 m 1 MI'm B cooTBercTBMH C
I'OCT P 51317.4.12-99.
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10 UMmnyibcHBIE TOMEXH NPHU YIapaX MOJIHUH

[Ipyn ymape MOIHMM B MOJHHEOTBOJ HA €r0 3a3€MJIATENE IOSBISAETCA BBICOKMM MOTEHIIHMAIL.
Bo3moxHO 00paTHOE NMEpEeKphITHE C 3a3€MIIUTENS, IO KOTOPOMY pacTeKaeTcs TOK MOJIHUU, Ha Kabeau
BTOPUYHBIX Iienel, npoisiokenHble 1o OPY. IlepekpbiTiie MOXKET NPOUCXOAUTH KaK MO IMOBEPXHOCTH
IPyHTa, TaK U CKBO3b clioil rpyHTa. Hampsik€HHOCTh mpo0osi MO0 MOBEPXHOCTU 3€MJIM COCTaBIISET
100 xB/M. HanpsbxénHocTh 1po6ost ckBo3b cioil rpyHTa cocrasisieT 300 kB/m. PaccrosHue B rpynTe
OT 3a3eMJIUTEIIS 10 KOHTPOJBHBIX Kalenei npuHumanoch paBHbIM 0,2 M. Takum oOpa3om, moTeHLMal
Ha 3a3zemjuTesie BOMM3M KaOeNbHOW Tpacchl HE JoJpKeH mnpeBblmath 60 kB oTHocuTenbHO
MTOTEHIIMAJIOB 110 KOHIIAM KabeIbHOU Tpacchl.

N3mepenus mpooaunuck B coorBeTcTBUU ¢ CO 34.35.311-2004 1151 Bcex MOJIHUETIPUEMHHUKOB
ITOJCTaHI1H.

HMmynbcHBIE TIOMEXHM, BO3HMKAIOIIME NpPHU yJape MOJIHUM, MUMUTHPOBAIUCH INPU MOMOIIU
reieparopa UMOyJabCHbIX TOKOB WK-1. Jlng wu3MepeHud HMIOYIbCHBIX  CONPOTUBIICHUH
MOJHUEOTBOIOB reHeparop MK-1 moaxmrogancs Mexay 3a3eMIBIFOIIUM IPOBOJIHUKOM MOJHHEOTBO/IA
M 3a36MJIEHHBIM JJIEKTPOJOM Ha paccTossHUM 70 M OT MOJIHHEOTBOJAA. MIMITyIBCHBIM BOJIBTMETPOM
BU-6M, Bxomsmum B komruiekt MK-1, m3mepsuics moTeHmuas Ha MOJHHEOTBOJE OTHOCHTEIIBHO
3a3€MJIEHHOTO JJIEKTPOJa, YNAJEHHOIO Ha paccrossHue 70 M B HANpaBJICHWH, ITPOTUBOIIOJIOKHOM OT
TOYKH 3a3€MJICHUsI T€HEPATOPa, U paCCUYUTHIBATIOCH UMITYJIbCHOE CONPOTUBIIEHUE MOJIHHEOTBOA.

Pacuérel pacnpeneneHuss HMMIYJIbCHBIX ITOTEHIMAJIOB IIPOBOJWINCH B COOTBETCTBHH C
CO 34.35311-2004 B mporpamme OPY-M. MogenupoBanucek yaapsl MOJHMM BO  BCe
MOJHUENPUEMHUKHA TMOJCTAaHUMHA. Pacuér mpoBOAMICA € HCIIOJIB30BAaHUEM [IBYXCIOMHOM MOJEIN
YAEIBHOTO 3JIEKTPUUECKOI0 COMPOTHUBIICHUS TPYHTA B JIETHUM MEpHOJ (T.€. B TPO30BOM CE30H).

B cootBerctBun ¢ CO 153-34.21.122-2003 «MHCTpyKIus 1O YCTPOICTBY MOJIHHE3AIIUTHI
3/1aHUM, COOPYKEHUN M MPOMBIIUICHHBIX KOMMYHUKALUID) MpU pacdére MPUHUMAIINUCH CIEIYIOIINE
napaMmeTpsl UMITyJabca MoJiHuu: amiuintyaa — 100 kA, gpont — 10 mke, cnax — 350 mkc.

Pesynbrarel u3MepeHHl M pacu€roB (MMIYJIbCHBIE COMNPOTHBICHHUS MOJHUEOTBOJIOB U
MOTEHITMAJIBI Ha ONMIKAMIINX K KaOEITbHBIM Tpaccam 3a3eMJIMTEIISIX) MPUBEACHBI B MPOTOKOJE Ne 8.

NMny/ibcHbIE MOTEHIHMANBI HA 3a3eMJIMTENIX MOJHUENPHUEMHHUKOB, BO3HMKAIOIIHME NPH
ylape MOJHMHM B MOJHHMENPUEMHHUK, HEe CO3AAI0T ONACHOCTH NMEPEeKPbITUS C 3a3eMJIUTe/Iell Ha
Ka0e 1 BTOPUYHBIX Lenei.

11 MargauTHbIe m0JIs

OHeprooObEKThl XapaKTEPU3YIOTCS BBICOKUMU YPOBHSMHM MAarHUTHBIX IOJIEH pa3iuuHOM
OpUPOABI M C pa3IUYHbIMU TapaMerpamMu. B HopMmanmbHOM pexume paboThl 3HEProoObEeKTa
IIPOTEKAHWE TOKAa IO IIMHAM CO3Ja€T HENpephlBHOE MarHuTHoe moJsie dacrotor 50 I'm. B pexume
KOPOTKOTO 3aMBIKaHHS CO3AETCS CHIIBHOE KPAaTKOBPEMEHHOE MarHuTHoe mosie yactoror 50 I'u. IIpu
ylape MOJIHUM HMCTOYHMKAMHM OYEHb MOIIHOTO HMMIYJIbCHOIO MarHUTHOTO MOJSl SBJSIOTCA CTOJIO
MOJIHUU U TOKH, PACTEKAIOIIKECS M0 3JIEMEHTaM CUCTEMbI MOJIHUE3ALUTHL.

Hanpspk€HHOCTP MarHUTHOTO TOJISL HPSIMO  MPOTOPIHOHAIbHA CO3JAIOIIEMY II0JIE TOKY
(pabouuit Toxk Ha muHaX, Tok K3 win Tok MonHMK) ¥ 0OpaTHO NMPONOPLUUOHAIBHA PACCTOSHUIO OT
MCTOYHUKA MAarHUTHOIO MOJIsI (BBICOKOBOJIBTHBIX IIMH WM MOJHHUEOTBOJAA) IO MECTa PacCIOJIOKEHHS
MUKpONpoOIleCCOpHON  anmnaparypel. Pacu€THas oLeHKa HampspKEHHOCTHM MArHUTHBIX — MOJIeH
npoBoauiiack B cootBercTBuu ¢ CO 34.35.311-2004.

000 «Ansdha DMC» Jlucr 13



11.1 PacyéT MarHuTHBIX MoJIeii B MAaKCUMAJILHOM padouem pe:xkume, npu K3, npu ynapax
MOJIHUM

Paccrostnue oT Mecra pa3smeleHust BTOpuuHOil anmmapatrypel B OIIY no Ommxalmux IMH
110 kB cocraBmsier mopsinka 11 m. Jlo Ommxkaiimmx mmH 10 kB — mopsanka 18 m. [lo Gnmkaiimero
MOJIHUENPUEMHUKA — TIopsAKa 13 m.

Paccrostnue ot MecTta pa3mellienus BTopuyHoi anmnaparypsl B 3PY-10 kB 1o Ommkalimux mux
110 kB cocraBnser nopsnka 8 M. [lo Ommxanmux muH 10 kB — mopsiaka 0,5 m. [lo Ommxkaiimiero
MOJIHUEIPUEMHHUKA — IOpAJIKA 8 M.

MaxkcumanbHblii pabounii Tok Ha muHax 110 kB npunst 200 A, va mmnaax 10 kB — 1500 A.
Maxkcumanpubl Tok K3 Ha mmmaax 110 kB — 3,53 kA, Ha mmHax 10 kB — 9,64 kKA.

[Ipu BbIOOpE MONMYCTUMBIX CTEMEHEW >KECTKOCTU MPUHUMAIUCh BO BHHMMAHUE PE3YJIbTAThI
MIPOBEAEHHBIX U3MEPEHUI MarHUTHOT'O ITOJIS1 IPOMBIIIIEHHON 4acTOTBHI.

Ammiutyna  uMmmyinbca  MoJHMUM  npuHuManack 100 KA B COOTBETCTBUM  C
CO 153-34.21.122-2003. Koa¢pduuueHT SKpaHUPOBAHUS WMITYJIHCHOTO MAarHUTHOTO TOJS CTEHAMH
3IaHUM PHUHAT paBHBIM 5.

Pesynmprarel  pacy€éTOB MaKCHMAJIBHBIX YPOBHEW MAarHWUTHBIX TMOJE€H TNPHUBENCHBI B
npoTokoJie Ne 9.

Heo0xoqumo wucnoab3oBaTh anmnaparypy, wucnbiTanHyio no ['OCT P 50648-94 mna
YCTOMYHUBOCTh K BO3/1efiCTBHIO HENPEPHIBHOI0O MATHMUTHOIO MOJISI POMBILLIEHHON 4acTOTHI 110
KJaccy :KEcTkocTM 4 M Bbllle, K BO3JAelCTBHI0 KPATKOBPEMEHHOI0 MATHMTHOIO TOJS
NPOMBINLUIEHHOH 4YacToThl N0 KJjaccy :xkéctkoctu 4 u Bbime, no I'OCT P 50649-94 na
YCTOMYHUBOCTh K BO3ACHCTBMI0 HMIIYJbCHOI0O MATHUTHOIO IOJS IO KJIacCy KECTKOCTH 3 M
BBIILLIE.

B 3PY-10kB Heo0XoamMo  HCHOJb30BATH  aNNapaTypy, HUCHBITAHHYI0 1O
I'OCT P 50648-94 Ha ycTOHYMBOCTH K BO3JeliCTBHI0 HeNPEPHIBHOIO U KPAaTKOBPEMEHHOIO
MATHUTHOIO MOJSI NPOMBILNUIEHHOW 4YacTOTBI IO KJaccy SKECTKOCTH S W BbllIe, 10
TI'OCT P 50649-94 na ycToiiunBOCTh K BO3/1€iCTBHI0 HMIIYJIbCHOI'0 MATHUTHOIO MOJISl O KJIACCY
#KECTKOCTHU 4 M BbIIIIE.

B 3PV-10 kB ycranoBiaensl mmuToBble mnpudopsl 11112011, wucneiTaHHble Ha
YCTOMYHUBOCTh K BO3/1eHiCTBHI0O HENPEPHIBHON0O MArHMTHOrO moJs 4actorsl S0 I'm mo kiaccy
wéctkoctu 4 (30 A/M). HenpepbiBHOE MarHuTHoe moJie, co3iaBaemoe mmHamu 10 kB, mozker
NPeJCTAB/IATh ONACHOCTHL I IUTOBBIX npudopos IIIT120II. YuureiBasi HajJIM4yHMe ONBITA
JKCILIyaTanuu MUToBbIX Npudopos LIIT1201I1, pekoMenayercst IPOTECTHPOBATH UX PAdOTy NpH
MaKCUMAaJIbHOI TOKOBO# Harpy3ke Ha mmHax 10 kB. B cayuyae c0oeB B padoTe — 00paTHTBLCH K
NPOM3BOAUTEIIO.

11.2 U3mepeHue MAarHUTHOIO MOJIS POMBIIJIEHHON YaCTOThI

B nomemenusx, rae pacrnoso)keHa BTOpUYHAs ammaparypa, MpOBEIEHbI 3aMepbl MarHUTHBIX
nosnet yacroro 50 I'm. s 3amepoB npumensuics M3mepurens HanpsKEHHOCTH SJIEKTPUYECKHUX U
MarHuTHbIX nosieit [13-60.

W3mepenuss mpoBOAMIUCH JAHEM B ILITATHOM pEXUME PaOOThl MOJCTAHLIMU IMPH TUIIHYHBIX
Harpy3Kax Ha MpUCOETUHEHUSX.

OCHOBHOM UCTOYHUK MAarHUTHBIX MOJIEH — IIMHBI BBICOKOTO HAPSKEHUSL.

Pesynprarel n3aMepeHnii MarHuTHBIX 1oje yactotel S0 ' npuBenensl B mpoTokosie Ne 10.

MaxkcuMaJjibHasi U3MepPeHHAs HANPSIKEHHOCTh MAarHUTHOIO 10JIs1 cocTaBuia 1,89 A/m.
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12 ITosiss paAo4aCcTOTHOIO IMANA30HA

DNeKTpOMarHUTHbIE TIOJISt Paguo4acTOTHOTO JMara3oHa, reHepupyeMbIe
paanoo0opyIoBaHUEM, CIOCOOHBI HABOJAWUTH IOMEXM BO BHYTPEHHHUX LEMSAX MHKPOIPOIECCOPHOM
anmnapaTypsl U Ha KaOelsix BTOPUYHBIX LiETeH.

JList n3MepeHns HalpsHKEHHOCTH PAIMOYaCTOTHBIX MOJIEH UCIIOJIb30BaIcs M3Mepurens ypoBHs
anekTpoMarautHoro ¢dona Axrakom ATT-2593. [uanazon m3mepenuit: 10 MI'm — 8 I'T'm, meton
U3MEPEHUN — HM30TPOIHBIM, TPEXKAHAIBHBIM JaTduK. V3MepeHus NpOBOAWINCH THEM B IITATHOM
pexumMe paboThI MOICTAaHIIMHU B IIOMEIICHUSIX, TJI€ pacoJI0’KeHa BTOpUYHAs annapaTypa.

[IpoBenén 3amep HaNpsHKEHHOCTH 3JEKTPOMArHUTHOIO MOJs MOpTaTHBHBIX panuii Kenwood
TH-F5 (BeixonHas momHocTs S5 BT). Hanpshk€HHOCTH cO3/1aBaeMOro 3JE€KTPOMAarHUTHOTO MOJIS Ha
paccrosinuu 1 M coctaBmiia 6 B/m.

Pe3ynbTaThl HM3MepeHMN ypOBHA TOJIEM PaguovYacTOTHOrO JMana3oHa IPUBEICHBI B
npoTokoiie Ne 11.

PexoMenayercss HMCHOJb30BaTh  MHKPOIIPOLIECCOPHYI0  anNapaTrypy, MCIBITAHHYIO
cormacio I'OCT 30804.4.3-2013 Ha ycTOHYMBOCTD K H3JYy4YaeMbIM pPaJM04acTOTHBIM
3JIEKTPOMATHUTHBIM IOJIAM 110 CTENEeHH KECTKOCTH MCNbITaHU 3 (1mMoJ1eM HANPAKEHHOCTHIO
10 B/m) u BblIe.

He pexomenayercsi MCI0/1b30BaHHe MOPTATUBHBIX pauuii BOIM3U (Ha pACCTOSTHUM MeHee
2mM) or ycranosjgeHHoi MIIA. B 23rom ciydyae HanpsKéHHOCTH PagHOYaCTOTHOIO
3JIeKTPOMATHUTHOIO MOJISI He 10JI’KHA npeBbicuTh 10 B/Mm.

13 DuekTpocTaTnyeckue pa3psabl

[Ipn nBUXKEHUSAX U XOJbOE Ha Tejle YeJOBeKa HAKAIUIMBAETCS AJIEKTPOCTATUYECKUH 3apsij.
BennuunHa 3apsina 3aBUCHT OT Marepuana OJEkK]Ibl, HAIIOJIBHOTO MOKPBITUSA U BIAXXHOCTH BO3/yXa B
nomeiienud. [Ipu onepupoBaHMM C MUKPONPOLECCOPHOM ammapaTypoil (MPUKOCHOBEHHHM K HEil)
IIPOUCXOAUT DIIEKTPOCTATHUYECKUM paspsii C  Tena 4delloBeka. Paspsg MoXeT NpHBOIWUTH K
HenpaBWiIbHOMY cpabaTbiBanuio MITA nian BeIxony €€ u3 cTposi.

B nomemenusx, rae pacrnojio)keHa BTOpPHYHAs  ammaparypa, IPOBEIEHBI 3aMepbl
NEKTPOCTATHYECKOTO NOTEHIMAA, HAKAIIJIMBAOIIET0Cs Ha TeJe yesoBeka. /st 3aMepoB IPUMEHSIICS
N3mepuTens HanpspkEHHOCTH deKTpocTaTuueckoro noss CT-01.

Pe3ynprarel n3MEpEeHN 2JEKTPOCTATUYECKUX ITOTEHIINAJIOB IPUBEACHBI B IPpOoTOKOJIE Ne 12.

MaxkcuMaJibHOE 3HAYeHHEe YJIEKTPOCTATHYECKOro norenuuasaa cocrasuio 0,02 kB.

C yuyéToM TmOHMKeHMS YPOBHSl BJA)KHOCTH  PeKOMeHAyeTcs  MCIO0JIb30BaTh
MHKPOIIPOLECCOPHYIO anmnaparypy, HUCHBITAHHYIO Ha IOMEeX0yCTOHYHUBOCTh K
jiekTpocTaTnueckomy paspsaay corjgacio I'OCT 30804.4.2-2013 mo kiaccy KECcTKoCTH 2
(morenuuaaom 4 kB 1511 KOHTaKTHOrO pa3psiga u 4 kB 171 Bo3aymIHOrO paspsiga) u Bbille.
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14 IluTaHMe MUKPONPOLECCOPHOH AaNNAPATYPbI

14.1 MOHHTOpI/IHF KavyeCcTBa NIMTAHUA IMTOCTOAHHBIM TOKOM

OnepaTuBHbBIN TOK MTOICTAaHIIUU — IOCTOSIHHBIN, HanpskeHuem 220 B.

B OIIY Obuin mnpoBeneHbl HU3MEpPEHHs IOKa3aTejell KayecTBa MMTAaHUSA annaparypsl
nocToAHHBIM ToKoM. Ocipumorpag AKUII-4125/3 noaxnrodancss K LeNsSM MUTAHUS HANpsSKEHHEM
=220 B. [IpoBoawiioce u3MepeHne myiabCaluii HAIPSDKEHUS U JUIMTENBbHAST PErUCTPALMS N3MEHEHUI
HaIPSHKEHUS TOCTOSIHHOTO TOKA.

Pesynprarel n3MepeHnii KauecTBa NOCTOSIHHOTO TOKA MPEACTaBIeHbI B poToKoye Ne 13.

CpenHee U3MEpEeHHOE 3HaYEHHUE HAIPSHKEHUs IOCTOSIHHOTO ToKa coctaBuio 232 B. /luanazon
W3MEHEHUN HamnpsHKEHUs! MOCTOSIHHOTO TOKa cocTaBui MeHee 1 B, uTo He mpeBbllllaeT HOPMAaJbHO
JOIYCTUMOIO OTKJIOHEHUs HampsbkeHus (5 %) M IpelesibHO JOMYCTUMOIO OTKJIOHEHHUS HaIpsHKEHUS
(10 %) B cootBercTBHM ¢ CTO 56947007-29.120.40.041-2010 «Cuctemsbl OnepaTUBHOTO IMOCTOSTHHOTO
TOKa nojcTaHiuil. Texuuueckue TpeGoBaHMD).

N3mepeHHBII MaKCHUMalbHBIA pa3Max IMyJIbCAlMd [0 OTHOUIEHUIO K HOMHHAJIBHOMY
HalpsDKEHHUI0 THTaHusl cocraBisier MeHee 1B, uro He npebimaer 10 %, I0mycTUMBIX s
anmnapatypsl, ucnbitaHHoM B coorBerctBUU ¢ ['OCT P 51317.4.17-2000 mo kiaccy »ecTKOCTH 3 u
BBIIIIE.

B coorBerctBuM ¢ T'OCT P 51317.6.5-2006 anmapatypa, mnpuMeHsieMass Ha
JIEKTPUYECKUX CTAHLUUAX M MOACTAHIUAX, J0JKHA COOTBETCTBOBATH He MeHee 4eM 3 KJaccy
axécTkoctu ucnbiTanuii mo F'OCT P 51317.4.17-2000 k nyjabcanusiM HanpsizkeHUs1 OCTOSIHHOTO
TOKA (BbIAEPKUBATH MyJIbcAaUuN HANpsizkeHUs 10 % 0T HOMHMHAJILHOIO HANIPSIZKEHUS MUTAHUA).

14.2 MOHI/ITOPI/IHF KayeCcTBa IMTAHUA MEPEMEHHBIM TOKOM

C mnomomiplo perucrparopa KkayectBa dnekTpuyeckoil sHepruu Ilapma PK 1.01 B OIIY
IIPOBEAEH MOHUTOPUHI KadecTBa NUTaHUA IepeMeHHbIM ToKoM 230 B. M3mepsncs MUHUMAaIbHBIE U
MaKCUMaJIbHbI€ 3HAUEHUsI HANpsDKEHHs] M 4YacTOThbl, KOA(P(GUUIMEHT HECHMHYCOMJIAIbHOCTH,
(buKCHPOBAINCH IPOBAJIBI U IIEPEHANPSHKEHUS.

Pe3ynbTaThl MOHUTOpPHHIA KaueCcTBa EPEMEHHOTO TOKA IIpe/ICTaBIeHbI B IpoToKoje Ne 14.

OnacHpIX IS MUKPONPOLIECCOPHON annapaTrypbl OTKJIOHEHUH NMapaMeTPOB NMTAHUSA He
3aperucTpMpoBaHoO.

B coorBerctBum ¢ T'OCT P 51317.6.5-2006 annapatypa, mnpuMeHsieMass Ha
JIEKTPUYECKUX CTAHLUAX M MOACTAHIHUAX, J0JKHA COOTBETCTBOBATH He MeHee 4yeM 3 KJaccy
wécrtkoctu ucnbiTanuii mo T'OCT P 51317.4.16-2000 k koHaykTuBHBIM mnomexam 50 I'in
(BbIAEP:KMBATH HANIPsKeHUE oMeXx: JauTeabHo 10 B, kparkoBpemenno 30 B).
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15 TpedoBanuss IMC Kk BTOPMYHOH annaparype, pa3MeléHHOH HA
NMOACTAHIMHA

Hcxons u3 OLEHKHM 3JEKTPOMarHUTHOM OOCTAHOBKM Ha MOJICTaHIMHU, CPOPMHUPOBAH CIIHMCOK
TpeOOBaHUN MO YPOBHSAM YCTOMYMBOCTH MMKPONPOLIECCOPHOM ammaparypbl K pa3jIddyHbIM IOMEXaMm
(wu, uHaye roBopsi, TpeOyeMble CTENEHU >KECTKOCTH HCHBITATENbHBIX BO3IEHCTBUI, KOTOPHIM
noJikHa noaseprathest MITA nmpu ucnbITaHUIX).

B rtabmuue 1  nmpuBeneHbl  TpeOOBaHHUS ~ DJIEKTPOMATHUTHOW  COBMECTUMOCTH K
MUKPONPOIIECCOPHON anmaparype MOJCTaHIMM U CPaBHEHHME HUX C YPOBHSMU HNOMEXOYCTOWYUBOCTH
YCTaHOBJIEHHOM MUKPOIPOLIECCOPHON BTOPUYHOM anmapaTypsl.

B OIIY ycTraHoBJIeHbI:

mutoBeie mprubopsr LIIT12011, 1112011 npousoactea OAO «DnekTporpudop,

tepmuHaiibel P3A 522704 npoussoactsa OO0 HIIIT «9KPAy,

tepmuHaiibl P3A BPUH-100 npoussoacrsa OO0 «HTL «MexanoTpoHHKaY,

tepmuHaiibl P3A PHM-1 npousBoactBa 3A0 «Panuyc ABToMaTukay,

npuémonepenatunku [1B3Y-E npouzsoacrsa OO0 «YpansueprocepBucy,

ycTpoiictBo KoHTpoIts 3ot DKPA-CKU npoussoacrea OOO HIIIT «OKPA».

B 3PY-10 kB ycraHnoBJ/ieHbI:

uToBbie mpubops! LII1120I1 npoussoactea OAO «Dnekrponpudopy,

cuétunku COT-4TM npoussoncta OI'VII «Huxeropoackuit 3aBoa umenu OpyHsey,

YCIII 9KOM-3000 npouszsoacta OO0 «IIpocodt-Cuctemsbr.

[IpousBoauTensiMi anmapatypbl yKa3aHbl HE Bce HEOOXOJMMbIE YPOBHU YCTOMYMBOCTH K
nomexamMm, ycraHoBieHHble ['OCT P 51317.6.5-2006 st TEXHMYECKHX CPEICTB, MPUMEHSEMBIX Ha
AJIEKTPOCTAHLMSIX U MOJACTAHIIMSIX.

[locne  BbIMONHEHMS ~ pPEeKOMEHJIAUMl  JaHHOrO  OTuéTa  HEOOXOJUMBIE  YPOBHU
[IOMEXOYCTOMUMBOCTH HE NpeBbICAT YypoBHEW, ycraHoBieHHbIX ['OCT P 51317.6.5-2006 s
TEXHUYECKUX CPECTB, MPUMEHSAEMbIX Ha 3JIEKTPOCTAHIUAX U MOJICTAHIUIX.

Tabuuna 1
TpeGyemoe| VCIIJL | IpuGopst . Tepmu- | Tepmu- Tpuévo- | Verpoii- Tepmu-
Cuéryrku nepezar- CTBO
Tpebyemblii mapamerp 3Hauenne | OKOM- | IIT12011, COT-4TM| HH Haubl o SKPA- Habl Ipumeuanne

napamerpa| 3000 1112011 PHM-1 B22704 [B3Y-E CKI BPYH-100

Hanpsoxenue na MITA npu K3 Ha
VlcnipITaHus 3JeKTpUYEcKo | He HUXe OPYVY He npeseicut 211 B, noromy
MPOYHOCTH M30ISALHMU 2000 B e e 20008 20008 2000 B 2500 B 2000 B He yrasano ucnonszopanue Y CITJ] DKOM-3000

JOITYCTUMO

CreneHp KECTKOCTU
HCIBITAaTEIIBHBIX
BO3JIeHCTBHIT Ha
YCTOHUMBOCTB K He Hike 3 |He ykazaHo 3 3 He yka3ano 3 3 4 3

3aTyXako MM KOJIeOaHHsIM
gacroroit 0,1 u 1 MI'y
(T'OCT P 51317.4.12-99)

TpeGoBaHye B COOTBETCTBHH C
TOCT P 51317.6.5-2006. ITockonbKy]|
propuunsle nenu Y CIIJI DKOM-
3000 He BeIXOAAT HAa OPY,
JIOIYCTHMO HCIIOJIb30BaTh
anmaparypy He HIXe 2 Ki1acca.

4 YuuThIBas HAIMYKE ONBITA

CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3JIeiiCTBHIT Ha

i 4 4 H 4 4 4
Z;;gz:;?;: ;;2]:; e e : } ¢ yKasano 9KcIuTyarauy npuoopos IIIT12011,

1I{12011, pekomenyeTcs
HMITYJIbCHBIM ITOME€XaM

(TOCT 30804.4.4-2013) HPOTECTHPOBATh PaboTy MPHOOPOB
o TIPY BBIIIONIHEHNHU OIEPATHBHBIX

nepexioueHui. B ciydae c6oeB B
paboTe — 06paTuThCs K
HIPOM3BOJUTEIIO

CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3IeiCTBHI Ha

YuuThIBas HaIMYKE ONBITA
sKcIuTyarauy npuodopos IIIT12011,

CTORUMBOCTD K He HIxe 4 Criemans- 1I{12011, pekomenayeTcs
M};K OCKYHTHBIM «IIpOBOJI- 4 3 4 He yka3ano Has ?5 «B) 4 4 4 HPOTECTHPOBATh PaboTy MPHOOPOB B
P YHA 3eMIIs» rpo30Boii ce30H. B ciydae c6oeB B
HMITYJIbCHBIM ITOME€XaM pa60Te _ 06paTHTLCﬂ K
GONBITION SHEPTHH T am——.
(I'OCT P 51317.4.5-99)
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CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3IEIiCTBHIT Ha

YCTONYHMBOCTD K BIMSHHIO
HEIPEPHIBHOTO MarHUTHOTO
T10JIs1 ITPOMBIIUICHHOM
4acTOThI

('OCT P 50648-94)

He HIxe 4
(5 st
3PV-
10 kB)

Crienpans-
HBII

(400 A/v)

He yka3zano

He yka3zano

YuuThIBas HAIMYKE ONBITA
9KcIuTyarauy npudopos IIIT12011,
PEKOMEH 1yeTCsl IPOTECTUPOBATH UX
paboTy IIpU MaKCHMAaJIbHOI TOKOB O

Harpy3ke muH 10 kB. B ciayuae
c6oeB B paboTe — 00paTHTHCS K
HIPOM3BOJUTEITIO

CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3IEiCTBHI Ha

YCTONYHMBOCTD K BIMSHHIO
KPaTKOBPEMEHHOT0
MarHMUTHOTO I1OJIst
MIPOMBILIJICHHON 9acTOTHI
('OCT P 50648-94)

He HIxe 4
(5 st
3PV-
10 kB)

He yka3zano

He yka3zano

He yka3zano

He yka3zano

CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3JIeHcTBHIT Ha

YCTONYHMBOCTD K BIMSHHIO
HMITYJIbCHOI'O MarHUTHOTO
noisst (TOCT P 50649-94)

He H1xe 3
(4 st
3PY-
10 xB)

He yka3zano

He yka3zano

He yka3zano

He yka3zano

He yka3zano

CreneHp KECTKOCTU
HCIBITAaTEIIBHBIX
BO3JIeHCTBHIT Ha
YCTOHUMBOCTB K

H3ITy4aeMbIM
PaaMoYacTOTHBIM
9JIEKTPOMArHUTHBIM T10JISIM
('OCT 30804.4.3-2013)

HE HIXKe 3

He yka3zano

He yka3zano

CreneHp KECTKOCTU
HCITBITATEIIBHBIX
BO3IEICTBHIT Ha

YCTONYHMBOCTD K BIMSHHIO
9JIEKTPOCTATHYECKOrO
paspsina
('OCT 30804.4.2-2013)

HE HIXKe 2

He yka3ano|

He yka3zano

CreneHp KECTKOCTU
HCIBITAaTEIIBHBIX
BO3JIeHCTBHI Ha
YCTOHUMBOCTB K

KOH/JIYKTHBHBIM IIOMeXaM
50 'y (TOCT P
51317.4.16-2000)

HE HIXKe 3

He yka3zano

He yka3zano
(nuTaHue
nepeMeH-

HbIM TOKOM

OT U3MEPH-
TEeNbHOMH

1LeTHn)

He yka3zano

He yka3zano

TpeGoBaHNE B COOTBETCTBHI
c¢I'OCT P 51317.6.5-2006

CreneHb KECTKOCTU
HCITBITATEIIBHBIX
BO3IeIiCTBHIT Ha

[YCTONYHMBOCTB K ITYJIbCALUSM|
HaIpsOKCHUS ITHTAHUS
MOCTOSTHHBIM TOKOM

(I'OCT P 51317.4.17-2000)

HE HIXKe 3

He yka3zano

He yka3zano

(nuTaHue
MepeMeH-
HbIM TOKOM
OT U3MepH-
TEeNbHOH

1LeTHn)

He yka3zano

He yka3zano

TpeGoBaHUE B COOTBETCTBHI
c¢I'OCT P 51317.6.5-2006

15.1 llepuoanuHocTh NpOBeAeHUs padoT Mo onpeaeneHuo MO

B coorBerctBun ¢ CO 34.35.311-2004
AIIEKTPOMArHUTHBIX OOCTAaHOBKM M COBMECTUMOCTH Ha JJIEKTPUYECKHX CTAHIMAX W IOJCTAHIIHIX)
o0cIIeZIoOBaHUE IEKTPOMATHUTHOW OOCTAHOBKH MPOBOIUTCS B CISAYIOIINX CITYJasX:

1) Ha BHOBB cTposiiuxcst 00beKTax Ipu MyCKOHAIAA0YHBIX padoTax.

2) [Ipy TeXHHUYECKOM MEPEBOOPYKEHUU JEHCTBYIOIUX OOBEKTOB ompeneineHue SOMO
MIPOBOJIAT B JIBA ATara: HA ATaIle MPEANPOSKTHBIX N3BICKAaHHUA U TIPH ITyCKOHAIAJ0YHBIX padoTax.

3) IIpu skcrutyaTtauu sHEpProoobekTa mpoBepky OMO nmpoBoasaT He pexe | pasa B 12 ner u
BHEIJIAHOBO B CIIy4asX HENpaBWIbHOW paboThl WM TNOBpexaeHuu ycrpoiictB MIIA wu3-3a
BO3JICHCTBUS DIIEKTPOMArHUTHBIX TIOMEX.

«MeTommdecKue YKasaHusg 10 OHIpCACICHUIO
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16 PacuéT 30H MOJTHHE3AINTHI

O01mme cBeleHUA 0 MOJIHME3AIUTE

MonHue3amuTa noACTAaHIUY BbINOJHEHA:

- MOJIHHCOTBOJAaMH BEICOTOM 28,7 M, 28,3 M;

- MOJIHUETIpUEMHUKAMU Ha TopTajiax BeicoToit 19,1 M, 18,6 m.

3ammTe OT MPSAMBIX YIapOB MOJTHUHM CUCTEMOW MOJHUE3AIIHUTHI MO IJICHKHUT:

- moptaisl, obopynoBanue u omuHoBka OPY-110 kB BricoToit 11,3 Mm;

- 3nmanue OITY BbIcOTOM 4 M C YCTAaHOBJIEHHOUN HAa HEM aHTEHHOM BBICOTOH 5,5 M;

- 3panue 3PY-10 kB BricOoTO# 5,3 M.

Pacuér 300 MosHMe3amuThl BbiNoJaHeH 1o Metoauke CO 153-34.21.122-2003 «MHCcTpyKLus 110
YCTPOWCTBY MOJHUE3AIINTHI 3JaHUN, COOPYKEHUN U MPOMBIIUIEHHBIX KOMMYHUKALIHI.

Onpenenenue ypoBHS HA/IEKHOCTH 3AIIUTHI OT MPSIMBIX YAAPOB MOJTHHHU

B coorBerctBun ¢ m. 2.2 CO 153-34.21.122-2003 noactaHuusi OTHOCUTCS K OOBIYHBIM
oOBbeKTaM, Uil KOTOPBIX YPOBEHb HAJEKHOCTU 3alllUThl OT MPSAMBIX yIapOB MOJIHUM MOKET OBITh
npuHAT B npenenax ot 0,8 go 0,98. B coorsercTBum ¢ n. 3.3.2 CO 153-34.21.122-2003 B yka3aHHOM
JMana3oHe ypPOBHEW HAAEKHOCTH 3allUThl PACYETHOM METOAMKOW IPEAYCMOTPEH pacu€r 30H
MOJIHUE3AIUTBl C HAAEKHOCTBIO 3alIUThl OT MPSAMBIX yAapoB MoJiHMKA 0,9, 4TO COOTBETCTBYET
MosaHue3amute 11 ypoBHS HaIEKHOCTH 3aIUTHI OT IPSIMBIX YIapOB MOJIHHH.

Pacyér 30H MOTHHE3AIUTHI
B coorBerctBun ¢ m. 3.3.2.1 CO 153-34.21.122-2003 pacy€r 30HBI MOJHHE3AIIUTHI
MOJIHUCTIDUEMHUKA BBITIOJHACTCS TYTEM OTPEICICHUST pajnyca 30HBI 3aIIUTHl 7, Ha BBICOTE /iy

(pucynok 6):

rac s BBI6paHHOF0 YPOBHA HaASKHOCTHU 3al{UThI OT MMPAMBIX YIapOB MOJIHUHA
]’l() = 0,85]1, ro= 1,2]’1,
h — BBICOTA MOJ‘IHI/IerI/IéMHI/IKa, M.

44

>
|
ol

ST TFTITTTTTTY

Pucynok 6 — 30HbI 3a1IUTHI OJMHOYHOIO U ABOMHOTO CTEPKHEBOIO MOJIHUEOTBO/1a

PaccTostHus MEXIy CMEKHBIMH MOJHHEOTBOJAMU M MOJHHCIIPUEMHUKAMU TIOJCTAHIIMH HE
MPEBBIMIAIOT BETUYHHBI 2,5/, YTO IO3BOJISET CUMTATh WX JIBOWHBIMH M HE HMCIONIMMH IpOBEca
(m. 3.3.2.3 CO 153-34.21.122-2003).  3oHBl  MOJHHUE3AIIMTHl  TAKUX  MOJHUEOTBOJOB U
MOJIHUCTIPUEMHHUKOB OOBETUHSIOTCS IO KacaTeIbHBIM.
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Paccrostnus mexay monnuenpuémMarkamu M2 u M4, M1 u M5 npesbliiiatoT 3Hauenue 2,54, HO
HE TIPEBBIIMIAIOT BEJIMYMHBI 5,75h, YTO TakXke IMO3BOJISIET CYUTaTh HX ABOMHBIMH (1. 3.3.2.3
CO 153-34.21.122-2003), HO 30HBI MOJIHME3AIIMTHl ATHUX MOJHUEOTBOJOB OOBECIUHSIOTCA HE IO
KacaTeJlbHbIM, & B COOTBETCTBUH C PUCYHKOM O.

B cootBerctBun ¢ m. 3.3.2.3 CO 153-34.21.122-2003 BbICOTA TIpOBECa /. ONpENCISICTCS
BBIpAKEHUEM

L L
‘ Lmax - LC v
/i€ /Ui BBIOPaHHOTO YPOBHS HAJEKHOCTH 3aILUTHI OT MPSAMBIX yIapOB MOJIHUU
Lyax =5,75h, L.=2,5h,
L — paccrosiHue MEXy MOJIHUETIPUEMHUKAMHU, M.
Benuuunsl 7, u I, onpenensitorcst BelpaxxkeHusmu (1. 3.3.2.3 CO 153-34.21.122-2003)

:rO(hc_hx) l _L(ho_hx)

max

T ke T 2k -h)

PCSy.]'IBTaTBI pvaéTa 30H MOJIHHUE3AIIUTBI NOACTAHIUN IMTPCACTABJICHBI B Ta6n1/1ue 2 ¥ Ha CXeMe
3a3C€MJICHUA U MOJIHUC3AIIUThI B ITPUIOKCHUHA T.

Tabmuma 2 — Pe3ynbrarsl pacuéra 30H MOJHUE3AIMIUTHI TIOICTAHIIUH

PC?:YJ'IBTaTBI pacqéTa 30H MOJIHUEC3allIUThl O AMHOYHBIX MOJIHUECOTBOI0B

. Fy, M IPH Ay, M
Ne MonauenpuéMHUKH h, M ) 53 5.5 113
1 MomuneorBog M1 28,7 28,8 27 26,7 18,5
2 Moauuneorsoa M2 28,3 28,3 26,5 26,2 18
3 MonauenpuéMHUKN Ha oprainax M3, M4 19,1 17,3 15,4 15,2 7
4 MonauenpuémMHuK Ha noptayie M5 18,6 16,7 14,8 14,6 6,4

Pe3ynbTaTel pacyéTa 30H MOJHUE3ALIUTHI ITAp TBOWHBIX MOJHUEOTBOIOB

Ne [MTapa MOJTHHETTPUEMHUKOB L,m hey, M =113 m h=53 M
rCX’ M lX’ M rCX’ M lX’ M

1 M2 u M4 48,4 16,1 6,8 884,6 15,4 | 1960,2

2 M5 u M1 52,8 14,2 4,6 74 14 172,3

3akJ/il0ueHue 0 COOTBETCTBUH MOJIHUE3AIUTHI HOPMATHBHBIM TPeGOBAHUAM
B cooTrBercTBUM ¢ pe3yJbTaTaMU M3MEPEHUH M PacyéToB BCE 000pyI0OBaHUE, 3MaHUSA U
COOPYKEeHHUS] MOJACTAHLUMHU 3aKPbITHI 30HAMH MOJIHHe3aIMThl. MoJiHHe3almuTa NOACTAHIUH

coorBercTByeT IIl ypoBHIO HaNE:KHOCTH 3aIIUTHI OT NPAMBIX yAapoB MouaHuu mo CO 153-
34.21.122-2003.
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17 BbIBOABI M NIPeIJI0KEHUS

[IpoBeneno oOcnenoBaHWE 3a3eMIISAIONIETO YCTPOWCTBA M DJIEKTPOMArHUTHOM OOCTaHOBKH
IIC 110 xB XBOMHAs c LEJTBIO obecrieueHus 3JIEKTPOMAarHUTHOM COBMECTUMOCTH
MHKPOIIPOIIECCOPHOM anmapaTypsbl.

PesyabTaTrel  00ciiefoBaHUs  3a3eMJISIIOIIET0 YCTPOMCTBA M 3JIEKTPOMATHMTHOM
00CTaHOBKH:

Comnpotusnenue 3V nojacTaHiuu B Hanbosiee HeOmaronpusaTHINA niepuo coctasisier 0,48 Owm,
YTO HE MpeBbIaeT npeaycmorpennoe [1YD 3nauenne 0,5 Owm.

Hanpsokenne Ha 3a3emuisromeM  yerpoidictBe mnpu K3 Ha mmHax s HaubOolee
HeOIaronpusTHbIX ycloBUi coctasiseT 1,69 kB, uro He npeBbliaer fonycrumoe 5 kB.

Koppo3zuonnsiit uznoc anementoB 3Y He npesbiiaet 10 %.

Ceuenusi 3a3eMJISIOUIMX IPOBOJHUKOB M 3a3eMJIMTENe Ha MOACTAHLUUU COOTBETCTBYIOT
TpeOOBAaHUIO TEPMUUECKON CTOMKOCTH.

Cerka 3a3emJieHUsl TOJCTAaHIMM HAaXOIUTCS B YAOBJIETBOPUTEIHHOM COCTOSIHUM, OJHAKO
OTCYTCTBYeT 3aMKHYTBIH KOHTYp 3azemsieHHs BOkpyr 3manuii OIlY, 3PV-10 kB, momemenus
peMoHTHOTO TiepcoHana (Hapymenue 1. 1.7.94 I1YD). Orpamga npucoeauHeHa K 3a3eMIISIOIIEMY
ycrpoiictsy I1C.

Bcé obGopynoBanue IIC umeer ynoOBIETBOPUTENBLHOE CONPOTUBIECHUE METAJIOCBSI3U C
3a3€MJIIOIINM YCTPOUCTBOM.

HanpsikeHrne npuKOCHOBEHUS HE MPEBBIIIAET IOIYCTUMbIE 3HAYEHUSI.

Hamnpspkenust Ha M30151IMM KOHTPOJIBHBIX KaOenel u Bxoaax ammapaTypbl mpu K3 na OPY
HE IPEBBIIAIOT IOIYCTUMbIE YPOBHHU.

B Hacrosimee Bpems Ha IIC mpumeHsSIOTCS 3KpaHMpOBaHHbIE KalOelnu € JBYXCTOPOHHUM
3a3€MJICHHEM DJKpaHa M HEIKpaHUpOBaHHbIE KaOeau BTOpUYHBIX Lened. HarpeB skpaHOB
SKpaHUPOBAHHBIX KOHTPOJIbHBIX Kabenedd npu K3 Ha OPY He mpeBbicur nomyctumbiii. B ciyuae
NPUMEHEHHs] JKPAaHUPOBAHHBIX KaOenell ¢ 3a3eMJEHMEM »JKpaHa ¢ O00euX CTOPOH BMECTO
HEIKPAHUPOBAHHBIX, HATPEB KPAHOB HE MPEBBICUT AOMYCTUMBIH.

HMiynbcHBIE TOMEXH, BbI3BAHHBIE BBICOKOYACTOTHOM cocTaBiisitoliei Toka K3, He mpeBblIaoT
JOTYCTUMBbIE 3HAYECHHUS.

HMiynbcHBIE TOTEHLIMAIBI HA 3a3€MJIUTEINIAX MOJIHUEIIPUEMHUKOB, BO3HUKAIOLIUE MIPU yape
MOJIHUM B MOJIHUENIPUEMHMK, HE CO3JAIOT ONACHOCTHU MEPEKpBhITHS C 3a3eMiuTeNell Ha Kalenu
BTOPUYHBIX LIENIEH.

HenpepbiBHOE MaramuTHOE€ TOJIe, co3gaBaeMoe muHamMu 10 kB, Moxker mnpeacraBiasiTh
onacHocTh Juist IUTOBBIX puoopoB IIT120I1. /st ocTanbHOM BTOPUYHOM anmapaTypsl MOJACTAaHITIH
HanpspKEHHOCTH  HENPEPHIBHOIO MAarHUTHOTO TMOJS W KPAaTKOBPEMEHHOI'O MAarHUTHOTO — TOJIS
MIPOMBIIIJIEHHOW YacTOThI, @ TAK)KE HANPsDKEHHOCTh MMITYJIbCHOTO MarHUTHOTO IOJISI HE MPEBBILIAIOT
JOIYCTUMBIX 3HAUEHUH.

Hanpsok€HHOCTh  3JIEKTPOMarHUTHOTO MOJIE  PaJdOYacTOTHOIO JMana3oHa He MPEeBbIIaeT
NOMYCTUMBIA YpPOBEHb (IIPU YCIOBHM HCIIOJIb30BaHMUSI MOPTATUBHBIX panuil He Onumxe 2 M OT
BTOPUYHOM amnmnaparypsl).

DNEeKTpOCTaTUUECKHE MOTEHIMAlbl B MOMEUICHUSIX C MHUKPONPOIIECCOPHON ammapaTypoi
HE MPEACTABIISIOT OACHOCTH.

MOHHUTOPHHI KauecTBa MUTAHUS MIEPEMEHHBIM U TIOCTOSIHHBIM TOKOM HE BBISIBUJI OMACHBIX IS
MHKPOIIPOIIECCOPHOM anmnaparypsl OTKIIOHEHUHN TapaMeTPOB IMUTAHHUSL.

[locne  BBIMONHEHMS ~ pPEeKOMEHJAUMl  JaHHOrO  OTYéTa  HEOOXOJIMMBbIE  YPOBHU
[IOMEXOYCTOMUYMBOCTH HE MpeBbICAT ypoBHeH, ycraHoBieHHbIXx ['OCT P 51317.6.5-2006 s
TEXHUYECKUX CPEJCTB, NMPUMEHSIEMBIX Ha D3JEKTPOCTAHLUMAX M nojacraHuusax. [IpousBoaurensimu
yKa3aHbl He Bce TpeOyeMble YPOBHU YCTONYHUBOCTH.

3ak/09eHHe 0 COOTBETCTBMM MOJIHHE3AIUTHI HOPMATHBHBIM TPeOOBAHUAM
B cootBercTBUM ¢ pe3ynbTaraMu U3MEpPEeHHIl U pacy€ToB BCE 000pyAOBaHME, 3[aHUS U
COOpPYKEHHsI TOJACTAHIIMU 3aKpbITBl 30HAMHM MOJIHME3alIUTBHL. MoaHMe3amuTa I[OJACTaHIUU
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cooTBercTBYeT III ypoBHIO HAaEKHOCTU 3aLIUTHI OT MPAMBIX yaapoB MoiaHuu no CO 153-34.21.122-
2003.

Pexomenaanum no odecrnevyeHnI0 3JIeKTPOMATHUTHOM COBMECTUMOCTH::

PexkoMeHryeTcsl BBINOIHUTD PEMOHT 3a3€MJISIIOIIETO YCTPOMCTBA B COOTBETCTBUM CO CXEMOU B
npuiioxkeHuu . JIonmoJHUTENbHBIE 3a3€MIIMTENN BBIIIOJHUTH CTaJIbHOW MOJIOCOW ceueHuem 30x5 Mm
(mpoxoAabl MOJ| JOPOTraMu JOMYCKAETCs BBINOJIHATH IPYTKOM AMaMeTpoM He meHee 14 mm). B mectax
MIEPECEUEHHs] C CYIIECTBYIOLUIMMHU 3a3€MJIMTENSIMU BBINIOJIHUTh CBAapHOE coequHeHue. [yOunHa
MPOKJIAJIKK TOPU3OHTAIbHBIX 3a3eMJIUTENIeH, HeoOXoaumas Uisl MEepecedyeHUs] C CYLIECTBYIOIIMMU
3a3eMIuTeNsIMuU: 1 M.

Tpebyembrit 00bEM MaTepHasioB uisi peMoHTa 3Y: cTalbHas mojoca cedeHuem 30x5 MM —
150 M (3a3emisifonIue MPOBOJAHMKHM, TOPU3OHTAJIbHBIE 3a3€MJIMTENIHN), CTAJbHOM MPYTOK AUAMETPOM
20 MM — 36 M (BepTUKAJIbHBIC 3a3E€MJIUTENH TITyOrnHOM 3 M — 12 mmiT.

VYuuThiBas HaJduuMe OMbITa JKCIUTyaTauuu muToBbIX mnpubopos ILIIT120I1, pekomenmyercs
MIPOTECTUPOBATh UX PabOTy MPU MAKCUMAaJIbHON TOKOBOM Harpy3ke Ha muHax 10 kB. B ciyuae cboes
B paboTe — 00paTuThcs K MPOU3BOIUTEINIO.
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18 CcbL104HBbIC HOPMATHBHBIE JOKYMEHTBI

I CO 153-34.20.120-2003 TIIpaBuia yCTpOMCTBa SJIEKTPOYCTAHOBOK (BCE MEHCTBYIOIINE
pa3fesnbl EeCTOro U CebMOro U3/1aHui).

2 CO 153-34.20.501-2003 (P 34.20.501-95) IlpaBuna TEXHHYECKON IKCILTyaTallUH
NEKTPUYECKUX CTAaHIIUM U ceTel Pocculickoit @enepanni.

3 CO34.45-51.300-97 (P 34.45-51.300-97) OObeM ®W  HOPMBI  HUCHBITAHHUI
AIEKTPOOOOPYAOBAHUSI.

4 CO 34.20.525-00 (P 153-34.0-20.525-00) Meroauueckue yKazaHUs [0 KOHTPOJIIO
COCTOSIHUS 3a3EMJISIOIUX YCTPOICTB pacipeeUTeIbHbIX YCTPONUCTB AJIEKTPOYCTAaHOBOK.

5 CO34.35.311-2004 Metoauueckue yKa3aHUS IO ONPEICIICHUIO 3JIEKTPOMAarHUTHBIX
00CTaHOBKU ¥ COBMECTUMOCTH Ha AJIEKTPUUECKUX CTAHLMSIX U MOJCTaHIIMSIX.

6 CO 153-34.21.122-2003 HUHcTpykuus 1O yCTPOMCTBY MOJHME3AILUTHl  3JaHU,
COOPYKEHHUU Y MPOMBIIIJIEHHBIX KOMMYHHUKAIUH.

7  CTO 56947007-29.240.043-2010  (Crammapt  opranuzamuu  [TAO «®CK EDCy)
PykoBoacTBO MO 00ecnedyeHHo 3IEKTPOMArHUTHON COBMECTUMOCTH BTOPUYHOTO OOOpYIOBaHUS U
CUCTEM CBSI3U AJIEKTPOCETEBBIX 0OBEKTOB.

8 CTO 56947007-29.240.044-2010  (Crammapt  opramm3auuu  [IAO «DCK EDC»)
Metonuyeckie ykasaHusi MO OOECHEYEHHIO 3JIEKTPOMAarHUTHOM COBMECTHMMOCTH Ha OOBEKTax
3JIEKTPOCETEBOIO XO3SMCTBA.

9 CTO 56947007-29.130.15.105-2011  (Crammapt opranmsauuun [IAO «DCK EDCy)
Metouueckue yka3aHusl 10 KOHTPOJIIO COCTOSIHUS 3a3€MIISIOIUX YCTPOICTB.

10 CTO 56947007-29.130.15.114-2012  (Cranmapt opranmsauun [IAO «DCK EDCy)
PykoBopsiue ykazaHus 1O IPOEKTUPOBAHUIO 3a3€MIISIOLIUX YCTPOWUCTB MOACTAHLUUN HaNpsKEeHHUEM
6-750 xB.

11 CTO 56947007-29.120.40.041-2010  (Cranmapt opranmsanun [IAO «DCK EDCy)
Cucrembl 0NIEPaTUBHOTO OCTOSTHHOIO TOKA MOJACTaHUUN. Texnuueckue TpedoBaHuUS.

12 TOCT 12.1.038-82 Cucrtema cTraHgapToB 0€30MacHOCTH Tpyda. IIEKTPOOE30TacCHOCTD.
[IpenenbHO nOMycTUMbIE 3HAYSHUS HANPSKEHUH IPUKOCHOBEHUS U TOKOB.

13 T'OCT 32144-2013 Omnexrpuyeckass sHeprus. COBMECTUMOCTb TEXHHUYECKHX CpPEJICTB
anieKTpoMaruutHas. Hopmbl KadecTBa 3JIEKTPUYECKOM SHEPruuM B CHCTEMax AIIEKTPOCHAOKEHUS
oOuiero Ha3Ha4EeHUS

14 TOCT P 50648-94 (M3K 1000-4-8-93) CoBMECTMMOCTh  TEXHHUYECKHUX  CPEICTB
AJEKTPOMAarHuTHasA. YCTOMYMBOCTh K MAarHUTHOMY IIOJIFO HMPOMBIIUICHHOW 4YacTOThL. TE€XHUYECKHE
TpeOOBaHUS U METOIbI UCTIBITAHUH.

15 TOCT P 50649-94 (M3BK 1000-4-9-93) CoBMeCTUMOCTh  TEXHHUYECKHUX  CPEICTB
AJIEKTPOMArHUTHas. Y CTOMYMBOCTh K UMITYJIbCHOMY MarHUTHOMY MoJifo. TexHuueckue TpeOoBaHUS U
METO/Ibl UCTIBITAHU M.

16 TOCT P 51317.2.5-2000 (M3K 61000-2-5:95) CoBMeCTUMOCTh TEXHUYECKUX CPEICTB
AJIEKTPOMArHuTHas. DJeKTpoMarHutHas oOctaHoBKa. Kiaccuduxaius 3J€KTpOMAarHUTHBIX MIOMEX B
MecTax pa3MeIIeHHs] TEXHUUECKUX CPE/ICTB.

17 TOCT 30804.4.2-2013 (MDK 61000-4-2:2008) CoBMECTUMOCTb TEXHHUYECKHUX CPEJICTB
AJIEKTPOMArHUTHas. YCTOWYMBOCTh K 3JIEKTPOCTAaTHMUECKUM paspsiiaM. TpeOGoBaHHS M METOJbI
WCTIBITAaHUU.

18 T'OCT 30804.4.3-2013 (M3K 61000-4-3:2006). CoBMECTUMOCTh TEXHHYECKUX CPEICTB
AJIEKTPOMArHuTHas. YCTOMYMBOCTh K PaJHOYaCTOTHOMY 3JIEKTPOMAarHuTHOMY mnojto. TpebGoBanus u
METO/Ibl UCTIBITAHUH.

19 T'OCT 30804.4.4-2013 (MBK 61000-4-4:2004). CoBMECTUMOCTh TEXHHYECKHX CPEICTB
AJIEKTPOMArHUTHas. Y CTOMYMBOCTh K HAHOCEKYHHBIM UMITYJILCHBIM MoMexaM. TpeOoBaHMsI U METOIbI
WCTIBITAaHUU.

20 TOCT P 51317.4.5-99 (MDK 61000-4-5-95). CoBMECTUMOCTh TEXHHUYECKHUX CPEJIICTB
AJIEKTPOMArHuTHas. YCTOMYMBOCTh K MHUKPOCEKYHIHBIM HUMIIYJIbCHBIM IOMeXaM OO0JIbILION SHEpruu.
TpeboBaHust ¥ METO/IbI UCTIBITAHHIA.
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21 TOCT 30804.4.11-2013 (IEC 61000-4-11:2004) CoBMECTUMOCTh TEXHHUUYECKUX CPEICTB
ANIEKTPOMArHUTHAs. Y CTOWYMBOCTh K TPOBaJIaM, KPaTKOBPEMEHHBIM MPEPHIBAHMAM M HW3MEHEHUSIM
HaIpsDKEHUS dJIeKTponuTaHus. TpeOoBaHUs U METOIbI UCTIBITAHUN

22 TOCT P 51317.4.12-99 (MOK 61000-4-12-95). CoBMECTUMOCTh TEXHUYECKUX CPE/ICTB
ANIEKTPOMArHUTHAS. Y CTOMYMUBOCTD K KOJIEOATEIBHBIM 3aTyXaloImKUM rmoMexam. TpeOoBaHUsI U1 METOIbI
WCTIBITAaHUH.

23 TOCT P 51317.4.16-2000 (M3K 61000-4-16-98). CoBMECTUMOCTh TEXHUYECKUX CPEIICTB
AJEKTPOMAarHuTHasA. Y CTOMYMBOCTh K KOHIYKTUBHBIM MOMeXxaMm B mojoce 4acTtoT ot 0 mo 150 xI'm.
TpeboBaHus ¥ METO/IbI UCTIBITAHHIA.

24 TOCT P 51317.4.17-2000 (M3K 61000-4-17-99). CoBMECTUMOCTh TEXHUYECKUX CPEIICTB
ANIEKTPOMArHUTHAS. Y CTOMYMBOCTD K MYJIbCAIIMAM HAIPSIKEHUS SJICKTPOIMUTAHUS TTOCTOSSHHOTO TOKA.
TpeboBaHus ¥ METO/IbI UCTIBITAHHIA.

25 TOCT 30804.6.2-2013 (MDK 61000-6-2:2005) CoBMECTUMOCTh TEXHHUYECKHUX CPEJICTB
ANIEKTPOMArHUTHAs. YCTOWYMBOCTH K OJIGKTPOMAarHUTHBIM TIOMEXaM TEXHUYECKHUX CPEJICTB,
MIPUMEHSIEMBIX B IIPOMBIIIUICHHBIX 30HaX. TpeOOBaHMS U METO/IbI UCTIBITAHHI.

26 TOCT P 51317.6.5-2006 (MOK 61000-6-5:2001) CoBMECTUMOCTh TEXHUYECKUX CPEICTB
AJIEKTPOMArHUTHAs. YCTOWYMBOCTH K OJICKTPOMAarHUTHBIM TIOMEXaM TEXHUYECKHUX CPEJICTB,
MIPUMEHSIEMBIX Ha 3JIEKTPOCTAHIIUAX U TIOJICTaHIUAX. TpeOOBaHUS M METOIbI UCTIHITAHUN.

27 TOCT P 51179-98 (MK 870-2-1-95) VcrpoiictBa U cuCTeMBbl TeleMeXaHUKU. YacTh 2.
VYcenous skcruryataunu. Paznen 1. UcTouHMKY MUTaHUA U 3JIEKTPOMArHuTHasi COBMECTUMOCTb.

28 TOCT P 53362-2009 (MDK 62040-2:2005) CoBMECTUMOCTh TEXHUUYECKHX CPEJICTB
anekrpomaruutHas. Cuctemsl 6ecriepeboiiHoro nuranus. TpeGoBaHMs U METO bl UCTIBITAHUM.
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IIpunoxenue A (06s13aTesibHOE)
CBHIETEeJBCTBO 0 PErHCTPALMHU YIEKTP0JIa00paTOpuu

_ GEJIEPAJIBHAS CITYIKBA
1O DKOJIOTUYECKOMY, TEXHOJIOTHMYECKOMY U ATOMHOMY HAJ[30OPY

YPAJIILCKOE YIIPABJIEHHE POCTEXHA/I30PA
EKATEPHHBYPD

PEIIEHME

0 PerHCTPAHY 3J1eKTpo1adopaTopun

Perucrpammomnnsii nomep 13-00-49-9TJI-16/33 or «7»  anpeast 2016 r.

Hacrosmee permenne YI0CTOBEPSLET, 9TO
¢ MEPEHOCHBIM KOMILIEKTOM MPUOOPOB

(cTauMeHApHAS, NepeBILKHAL, C MePeHOCHBIM KOMIUIEKTOM NPHGOPOB)

3MEeKTPOTA00PATOPHS, TPHHALIEKAIIA

000 « Aaspa IMC »

(moMHOE HAMMEHOBAHNE NPEIIPHATHA, OPTAHH3AIHH)

620142 r. Exarepunbypr, ya. benunckoro, a. 108, opuc 145
(lopHOHUeCKHH anpec OpeanpuaTi, TenedoH, paxc)
JIOTIYIIEHA B SKCIUTYATAIHIO H 3aperHCTPHPOBAHa B Y palbeKkoM yIpaBneHHH DegepanisHoH CaymKObL
TI0 3KOMOTAYECKOMY, TeXHOTOTHYECKOMY H aTOMHOMY HAI30py
¢ NPaROM BBITOIHEHHS HCIIBITAHUH K (1K) H3MEpPEeHHH 2/1eKTpo0o0opYI0BaH A H (M/1H) JJIeKTpoycTa-
HOBOK HalPAMKeHHEM

1o u Beime 1000 B

(o u (mmm) eeime 1000 B)

TIepPEYEHE PA3pENICHHBIX BHIOB HCITBITAHHH U (1) H3MEPEHHIA!

I10 IIpHIaraéMoMy nepedH:o (13 myHkTosB )

Pelienue BBLIAHO HA OCHOBAHHMK 3aKIEOuenma Komucern or  « 7 » ampeast 2016r.,
Ha3HAYEeHHOH pacTiopskeHHeM pyKoBoauTens Ypatsckoro ynpasienua Oenepansnoi ciyxOs
TI0 SKOJIOTHYECKOMY, TEXHOIOTHYECKOMY H ATOMHOMY HAZ30pY

Cpox mieiicTsus pemerns yeranosnen g0 « 7 » ampeast 2019 r.

3amecTHTENb PYKOBOAUTENA Y IpaBJICHHS
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K Pentenuro

0 perucTpanuu snexrporaboparopuu

000 « Anbda DMC »

r. ExatepunGypr

Ne13-00-49-3TJI-16/33 ot 7 anpens 2016r.

Ilepeuens
Pa3pelIeHHBIX BHAOB HCNLITAHME H H3MepeHHii

1. McribiTanue NOBBIMEHHBIM HANIPSKEHHEM TTPOMEIIIIEHHOH YaCTOTHI H30IS1IHHA
3J1eKTpoodOpy J0BaHUs HATPsHKEeHHeM 110 110 kB.

2. Vi3MepeH¥e NOBEIMIEHHBIM HAIPSKEHHEM BHIIPAMIICHHOTO TOKA CHIIOBBIX Kabelh-

HBIX THHAH Hanpsokenuem 10 110 kB.

V3Mepenue Tanrenca yria IU3/eKTPHYECKUX TIOTEPb.

4. M3mepenue kodddummueHTa TpaHchOPMAIIMH CHIIOBBIX ¥ H3MEPHTE/BHEBIX TPaHC-
(opmaTopos.

5. M3aMepenue cONpOTHBIICHHS H3OMALUH TEKTPO0GOPY, I0BAHHS, CHIOBEIX
KabeMBHBIX JINHAT, BTOPHYHEIX LeTeif | 2NeKTPONPOBOJIOK HANPSIKEHHEM
zo u Beiwe 1000 B.

6. Msmepenne coOMpOTHBIEHMS 3a3eMIISIONIHX YCTPONCTB 10 ¥ Bhiure 1000 B.

7. HamMepeHue y/IeNbHOTO CONpPOTHBIEHH)S TPYHTA.

8. MsMepeHue nepexoiHOro CONpOTHBICHHS.

9.

1

3

Ilposepka ueny Mex Ty 3a3eMINTENAME | 3a3eMIISIEMbIMH JIEMEHTAMH,
0.M3mepenme uenu « hasa-Hyib B SIEKTPOYCTAHOBKAX Hanpskeruem 10 1000 B

C IIyXHM 3a3eMJICHHEeM HeHTpaliH.

11.M3smepenne HapsDKeHUs TIPUKOCHOBEHHS.

12.M3mepenne critbl ToKa, HANpPSKEHHNs!, MOIHOCTH B OAHOMA3HBIX M MHOTO(a3HbIX
LeIsIX MMOCTOSTHHOTO M [IEPEMEHHOI0 TOKA.

13.IIpoBepka (Hananka) yeTpoOHCTE peneiHol 3amMTLl 1 aBTOMATHKH B SMEKTpOyCTa-
HOBKax Hanpmxenuem a0 500 kB.
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Ipuioxenune b (obs3aTenbuoe)
IIporokoiibl H3mMepenunii u pacuéros

Ucnonuurens: OO0 «Anbha DMCy», r. Ekatepundypr 3akazumk: punnan AO «Tiomenbanepro» — Ypakickue
(HAHMEHOBAHNE OPrAHH3ALIH, NPETPHATHS) IEKTPHYECKHE CETH
CeuerenbeTBo o perucTpaummu 3nelcrp0na60paTopnu: 13-00-49-DTJ1-16/33, neiicreuresnsho 10 07.04.2019 (HAHMEHOBAHHE OPraHH3ALLHMN, TIPCITPHATHA )
Jlara: 18.08.2017 O6wbexT: I1C 110 kB XBoiinas
Temnepatypa Bo3avXa BHE MOMELLEHHS +26 °C
W3mepenus npoesieHbl TpHOOPOM KJI3-2 3aBoacKoi HOMep 51 JlaTa ouepeaHoii NoBepKH 19.01.2018
Xapakrep rpyHTa: BIaKHbIH, cpe/iHeil BIaKHOCTH, CYXOH CyXOH
Konu4ecTBo 0caikoB, NMpe/IILecTBYIONIEE MOMEHTY H3MepeHus: Ooiblioe, HeDOoJIbIIOE, HE3HAUYHTEILHOE [HEe3HAUMTE/IbHOE

IIporokoa Ne 1
YaeabHoe )1eKTPHYECKOe CONPOTHBJ/IEHHE FPYHTA

[Tonoeuna [lonosuHa VnensHoe
) om—— PacCTOSHMS MENLY [PACCTOAHHS MEIKLY Tok, MA ST—— INEKTPHYECKOE ['pahmk 3aBHCMMOCTH YI€IBHOIO 3NEKTPHYECKOTO
TOKOBBIMH NOTEHIHATLHLIMH COMNPOTHBIIEHHE CONPOTHBIIEHHS TPYHTA OT riyOHHBI
INEKTPOAAMH, M | 3JIEKTPOJAAMH, M rpyHTa, Om-m
| 0.3 11 2320 1004 i
2 0,3 6 337 1149 1400
N .
3 1 7.5 480 804 % :,‘ 1200 -
’.-
3a TeppuTopueit 3 I 7.2 138 722 § E % 1000 A
B 1000 m B 10 1 13,6 58,8 672 IEE2*
| £ B 2 0600 A
10IKHOM 15 5 6,2 50,3 509 g k3
HalpaB/eHHH 20 5 6.4 23.3 429 185 E 009
or I1C & §- 200 -
25 5 8.1 17,2 400 £ 3
30 10 8.6 18,4 269 0 = X
40 10 5 6.6 311 | . rnysﬁ?.a. o ‘ﬂ
50 10 6 5,1 320

[lerpos E.I".

Hssiepenns n pacuére nposén:
HAKEHEP

Vreepixaaio:

bonpapuyk E.A.
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3akazuuk: punuan AO «TromenbaHepro» — Ypaiickue

ANEKTPHUECKHE CETH
(HAMMCHOBAHHE OPraHH3aLHH, NPCANPHATHA)

OobexT: I1C 110 kB XBoiinas

HUcnonuurens: 000 «Anbpha IMC», r. Ekatepuubypr

(HAHMCHOBAHHC OPIraHn3alim, rlpcmlpuamu)

CBHAETENBCTBO O perucTpaimu ektponaboparopun: 13-00-49-9TJI-16/33, neiicreurensHo ao 07.04.2019

Jlata: 18.08.2017
MakcHMalibHbIH TOK KOPOTKOI'O 3aMbIKAHMS (Hnist 110 51 5.53 kA R pEquEace 13
P [utb: 10 kKB 8.35 KA Jlsyxdasznoe K3
IIporokoa Ne 2
TepMH‘IECKaﬂ CTOHKOCTD 3a3eMJISIIOLIHX NPOBOJAHHKOB H 3azemMJIHTe/1eH
CeueHue 3a3emMIUTeNICH 1 3a3eMIISIOLINX
; 2
Bpewms Crensns MPORORBMKGD, M CooTeercTBHE
Hanvenosanne cpabaTbiBaHus KOpposHK M HOPMAaTHBHbLIM [Tpumeuanus
obbexra p’}a — aneMeHToB 3V, HRMMEIERHOS MUHHUMATBHO (I:K MeHTaM p
MIALEL He Oonee % CYIECTEYIOMOS JIONYCTHMOE o
(¢ y4€TOM KOppO3MH)
O6opyaosanue 144
0,1 10 (nonoca 40x4 mm, 27 Coorsercreyer
110 kB 0
kopposus 10 %)
Ob6opyaosanue 144
0,1 10 (nosnoca 40x4 mm, 63 CoorsercTByeT
10 kB
kopposus 10 %)

HeporHbiii A.B.

epeHus U pacu€Tbl NPoBEn:
HIKEHED
L

Z

YTepxato:

Jupekrop bonaapuyk E.A.
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Henoanurens: OO0 «Anbga DMC», r. Ekatepunbypr 3akazuuk: punuan AO «TiomeHbaHEpro» — Ypaiickue
(HAMMEHOBAHHE OPraHM3ALHK, NPEATPHATHS ) IEKTPHYECKHE CETH

CBHAETENLCTBO O perueTpauuu snekrponadboparopuu: 13-00-49-9TJ1-16/33, nekcreurensro no 07.04.2019 (HAHMEHOBAHHE OPTaHN3ALIAH, IPEINPHATIR)

Jlara: 18.08.2017 Oobexr: IIC 110 kB XBoiinas

(Temneparypa Bo3yxa BHE NOMELIEHHS +26 °C

Hamepenns nposeaersl npubopom K/13-2 3aBoacKoi HOMEp 51 Jlata ouepeaHO# MOBEpPKH 19.01.2018

PacuéTrbl npoBeaeHbl B MpOrpaMMe OPY-M Homep perucrpauuu 2002611768

Xapakrep rpyHTa: BIaKHbIN, CPE/IHEH BNAXKHOCTH, CYXOii YXOH

KoimuecTBO 0caikoB, NpellecTByIonee MOMeHTY uimepenus: bobiioe, Hebonbloe, He3HAYHTENIbHOE [He3HAUNTEeIbHOE

MakcuManbHbIi TOK KOPOTKOTO 3aMbIKAHHA Taaen 165 Ed A (ipSxjung £
[Iunsl 10 kB 8,35 kA JIByxdasznoe K3

Y 1eNbHOE WIEKTPUUECKOE COMPOTHBIIEHHE IPYHTA (3UMHMIA nepuoa)  |p BepxHero cios: 3300 Om-m, p nukuero caos: 400 Om-m, Tonmna Bepxyero cios: 2,2 M

Ilporokoa Ne 3
ConpoTHBJ/IeHHE 323eMJISIONIEr0 YCTPOHCTBA H HaANpsizkeHue Ha 3Y

Conporusnenne 3Y uis
Mamepennoe | Hanbosee HeGIaronpuaTHbIX Hanpsxenue Ha 3V, kB CooTBeTCTBHE Jlata
HaumenoBanue = 0 -
COMPOTHBJIEHHE] YCJIOBHH, UM HOPMAaTHBHBIM clienyrouen [Tpumeuanus
o0bekra
3VY, Om B } JOKYMEHTaM npoeepku 3Y
Pacuérnoe | Jlonyctumoe PacuérHoe Jonycrumoe
3y
0,32 0,48 0.5 1.69 5 CoorpeTcTBYET 2029 r.
MoICTaHLMK
MEpPeHHs U pacyeThbl MPOBEN: ﬁ?
HIKEHEp Ilerpor E.I.
f\c L/

YTeepkaalo:

Jupekrop bonmapuyk E.A.
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Hcenonuurens: OO0 «Anbsda IMC», r. Exarepunbypr

(HAMMEHOBAHHE OPraHn3alnm, HPCJ[I’IPHSITI{H)

CBMIETENLCTBO O perucTpalnu anekrponabopatopuu: 13-00-49-DTJI-16/33, neiicteurensHo no 07.04.2019
Jara: 18.08.2017

3akazuuk: puanan AO «TiomeHbdHepro» — Ypaiickue

INCKTPHYECKHE CCTH
(HAMMEHOBAHHME OPTaAHMIALNH, NPCAPHUATHA )

Oo6bexr: I1C 110 kB XBoiinas

TemnepaTtypa Bo3ayxa BHE MOMEIIEHHs +26 °C
M3mepenns npoeeaeHbl NpUbopoM KJ3-2 3aBoackol HOMep 51 Jlata ouepe/iHOi NnoBepkH 19.01.2018
MakcumanbHbId TOK KOPOTKOTO 3aMbIKaHHS Dlpmee | 10 523 ShE EA (IpExterion 162
[Iunb 10 kB 8,35 kA Byx(aznoe K3
IIporokon Ne 4
ConpoTHBjeHHe MeTA/IOCBSI3H 000pY/10BAHHS € 323€MJISIIOLIHM YCTPOHCTBOM
KonuuecTro 1 cevenue
ConpoTHeienune Crenens | CoorsercTBHe
Ne HaumenoBanune obbekTa METAJLJIOCBA3H, EIOSMIOIRE KOpPPO3HH, | HOPMATHBHLIM [Tpumeuanus
Om HLORORREART, 1 % JOKYMEHTaM
(@ — nuamerp)

| 1T’ 0,01 2 40x4 10 CooTBeTcTBYET

2 30H-1T 0.01 | 40x4 10 CooTBeTcTBYET

3 2T 0.01 2 40x4 10 CoOTBEeTCTBYET

4 30H-2T 0.01 I 40x4 10 CooTBeTcTBYET

5 OINMH-110 1T ¢.A 0,01 I 40x5 10 CooTBeTcTBYET

6 OITH-110 1T ¢.B 0,01 I 40x5 10 CooTeercTBYET

1 OIMH-110 1T ¢.C 0,01 | 40x5 10 CooTeeTcTBYET

8 TT-1101T 0,01 2 40x5 10 CooTBeTCTBYET

9 B-110 1T 0,01 3 40x5 10 CooTeeTcTBYET

10 IIP-110 1T 0.01 - - 10 CooTrBeTcTBYET HCE B HAMMAX SACARTONI AR

MPOBOJIHHKOB

11 ITH-110 0,01 2 40x5 10 CooTeeTCcTBYET

12 IPPII-110 0,01 | 40x5 10 CoorgercTBYET

13 2PPII-110 0,01 1 40x5 10 CooTBeTcTBYET

14 JIP-110 Kapronbsi-ATbimbs- 1 0,01 2 40x5 10 CoorsercTBYET

15 KC-110 Kapronbsa-ATtbiMbsi-1 ¢.A 0,01 | 40x5 10 CoOTBETCTBYET

16 KC-110 Kapronesa-Atbimbs-1 ¢.B 0,01 | 40x5 10 CoorsercTBYET |

17 OITH-110 2T ¢.A 0,01 | 40x5 10 CooTBeTCcTBYET

18 OINH-110 2T ¢.B 0,01 | 40x5 10 CootseTcTBYET

19 OITH-110 2T ¢.C 0,01 | 40x5 10 CooTBeTCTBYET

20 TT-1102T 0,01 2 40x5 10 CooTBeTcTBYET

21 B-1102T 0,01 8 40x5 10 CooTBeTCTBYET
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22 LP-1102T 0,01 4 40x5 10 CootsercTRYET
23 2TH-110 0,01 2 40x5 10 CooTtBercTBYET
24 JIP-110 Kapronpsi-ATbiMbs-2 0,01 2 40x5 10 CooTBeTCTBYET
25 KC-110 Kaprones-AteiMbs-2 ¢.B 0,01 1 40x5 10 CooTBeTcTBYET
26 MeramokoHcTpy ki 31anus 3PY-10 kB 0,01 4 s L 10 CootsercTByer
@12-2 .
ITCH
27 >TCH 0,01 2 40x4, @18 10 CoOTBETCTBYET OO61as KOHCTPY KIS
28 MeTauiokoHeTpyKumH 3aanuus OITY 0,01 1 40x4 10 CootrsercTByer
29 Mosnuuneorsoa M 0,01 1 40x5 10 CooTBeTcTBYeT
30 Monnuneorson M2 0,01 1 40x4 10 CoOTBETCTBYET
31 MosnHHenpHéMHHK Ha nopraie M3 0,01 2 40x5 10 CoorsercTryer
32 MosnHuenpuéMHUK Ha noprane M4 0,01 | 40x5 10 CooTseTcTBYET
33 MosnuenpHémMHUk Ha noprase M5 0,01 | 40x4 10 CootrsetcTByeT
34 Bee noprans OPY 0,01 - - 10 CooTBeTCTBYET
35 Bee supku na OPY 0,01 - - - CootreTcTByer
36 [Manenun OITY 0,01 - - - CootrsercTByeT
37 Slueiiku 3PY-10 kB 0,01 - - - CootseTcTByer
38 MeTaL10KOHCTPYKIUMH TOMELUICHHA 0,02 1 @12 10 He nopmupyertcs
PEMOHTHOIO NepcoHaa
39 Orpaxenue [1C 0,01 - - - He Hopmupyercs Ipodanct

MEpPEHHS H pacu€Thl NMPoBEN:
HIKEHED

Yreepaaaio:
Jupexrop

ﬁ Hepogubiii A.B.
K

bounapuvk E.A.
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Hcenonnurens: 000 «Anbda IMC», r. Exatepunbypr

(HAHMMEHOBAHHE OPTAHH3AIIAN, npcnnpumu)
CBHETENLCTBO O perucTpaumnu anektponadoparopuu: 13-00-49-2TJ1-16/33, nelicreurensro ao 07.04.2019

Jara: 18.08.2017

Bakazuuk: puanan AO «Tiomenbanepro» — Ypaiickue

DNCKTPHUECKHE CETH
(HaWMEHOBAHHE OPraHH3ALIMK, NPCANPHATHA)

Oo0bexr: [1C 110 kB XBoiinasn

Temneparypa Bo3yxa BHE NMOMELLIEHHS +26 °C
H3mepenus nposeseHs npuoéopom KJI3-2 3aBo/ickoi HOMep 51 Jlata ouepeiHO# NMoBepKH 19.01.2018
Xapakrep rpyHTa: BIaxKHbIH, CpeHEH BIaXKHOCTH, CYXOH CyXoii
KonuuecTBo 0cajIKoB, MpeLIecTBYIOLIEe MOMEHTY H3MepeHHs: Doliblioe, Hebobioe, HE3HAYUTEILHOE [HE3HAYHUTEIbHOE
. [une 110 kB 3,53 kA T'péxdaznoe K3
MakcHMalibHbIH TOK KOPOTKOTO 3aMblKaHUs
HInne 10 kB 8,35 KA Byx(asnoe K3

Y nenbHOE NIEKTPHUECKOE CONPOTHBIICHHE TPYHTA (3UMHHIA nepuos)

p Bepxuero caosi: 3300 Om-m, p HuxkHero cnos: 400 Om-m, TONIMHA BEPXHETo ¢os: 2.2 M

Bpems cpabaTbiBaHus 3aLUMT

ocHoBHas: 0,1 ¢, pesepeHas — | ¢

Iporokoa Ne 5

HanpsizxeHne NpHKOCHOBEHHS

Hanpsenus

CoOTBETCTBHE

Ne HaumenoBanue obbekra Hopmaruehoe 3nauenue, B [pumeuanus
pUKOCHOBeHHs, B HOPMATHBHBLIM JIOKYMEHTaM
ObGopynosanue 110 kB
| KC-110 Kapronbs-ATbiMbsi-2 0 CooTBeTcTBYET
2 JIP-110 Kapronbs-ATbiMbs-2 0 CooTBeTcTBYET
3 2PPII-110 0 CoorsercrByer
65 B — pazbeMHHUTEIH,
- IPRITLL0 e 400 B — ocranbHoe 06opy/10BaHHe S CERERIETEYex
3 LIP-110 2T 0 CooTrBeTcTBYET
6 JIP-110 Kapronbsa-AtbimMbs-1 0 CooTBeTcTBYET
7 LLIP-110 Kapronbs-ArbimMbsi-| 0 CooTBeTcTBYET
O6opynosanue 10 kB
8 1T 0 20 B — pa3beaMHHTENH, CooTBeTcTBYET
9 aT 0 340 B — octansbHoe obopy/loBaHHe CooTBeTcTBYET

MEPEHHS W pacu€Tbl MPOBEI:

HXKEHEP

W Hepoeubii A.B.

YTrepiiato:
JlupekTop

&
ﬁ boupapuyk E.A.

=

000 «Anbpha DMC»

JIner 32




Hcnonnurens: OO0 «Ansda DMCx, r. Ekatepunlbypr

{HAMMCHOBAHWE OprasnsanHH, “pCilTI]JHHTlUi)

3akazumk: unuan AO «TiomenbaHeproy — Ypaiickue
ANEKTPHUYECKHE CeTH

CBHIeTENLCTBO O perucTpaluu sekrposaboparopuu: 13-00-49-9TJ1-16/33, neiicteurensto no 07.04.2019

Jlara: 18.08.2017

(HAMMEHOBAHKE OPIAHNIAUNN, NIPEUIPHATHA)

Oo0bexr: I1C 110 kB XBoiinan

[Temneparypa Bo3ayxa BHE NOMELILEHHS +26 °C

HM3mepenus npoBezeHbl pubopom KJ13-2 3aBoAcKOi HOMEP 51 JlaTa ouepe/iHO#H MoOBepKy 19.01.2018

PacuéTbl npoBeaeHsl B MporpaMme OPY-M Homep perucrpatmu 2002611768

XapakTep rpyHTa: BIaKHbIH, CpeHel BIaKHOCTH, CYXOH ICYXOi

KosinuecTBO oca/IkoR, npe/iliecTBylouee MOMeHTy H3MepeHus: Oolbiuoe, HeDObIIOE, HE3HAYUTENLHOE |[HE3HAUYMTE/IbHOE

MakcHManbHBIA TOK KOPOTKOTO 3aMbIKAHHS 1o 10 60 05 kA S K
[Lnne 10 kB 8,35 1KA Byx(aznoe K3

Y AenbHOE IEKTPHUYECKOE CONMPOTHUBIIEHHE FPYHTA (3UMHHI nepHoj)

sepxHero cios: 3300 Om-m, p Hukuero cnos: 400 Om-m, TosMHA BepXHero cios: 2,2 M

ITporokoa Ne 6

Pa3HocTH NOTEHIHAJIOB H HATPEB YKPaHOB KabeJieii NPH KOPOTKHX 3aMbIKAHHAX

Bosaeiicteue npu K3 JlonycTumbli ypoBeHb
Tpacca kabens MecTo npuioKeHHa BO31eHCTBHA Hanpsikenne | Harpes sxpana| Hanpsiskenue |Harper sxpana JaiunoueHue
na kabene, B| kaGens, °C | na kabene, B| kabens, °C
Obopynosanue — OITY 1T 205 100 2000 150 CoOTBEeTCTBYET JI0MYCTHMOMY
Ob6opynosanue — OITY 2T 189 121 2000 150 COOTBETCTBYET I0MTYCTHMOMY
O6opynosanne — OITY B-110 1T 68 71 2000 150 CoOTBETCTBYET JIONYCTUMOMY
Obopynoeanue — OITY B-1102T 46 87 2000 150 CoOOTBETCTBYET JIONYCTHMOMY
O6opynosanne — OITY KC-110 Kapronbs-AtbiMbs-1 ¢.A 59 48 2000 150 COOTBETCTBYET JIONYCTHMOMY
Obopynosanue — OITY KC-110 Kapronssi-ArbimMba-2 ¢.B 50 50 2000 150 COOTBETCTBYET JIONYCTUMOMY
Obopynosanue — OITY 2TCH 158 65 2000 150 CoOTBETCTBYET JIONTYCTHMOMY
Obopynosanue — OITY 3PY-10 kB 211 97 2000 150 COOTBETCTBYET JIOMYCTHMOMY
MepeHHsl H pacuéTbl MPOBEN: @)
/a:meuep ) Ilerpos E.I'.
=
Vreepaaaio: ﬁ/
L boupapuvk E.A.

Jupekrop

=

000 «Anbpha IMC»

Jluer 33




Jara: 18.08.2017

Henonuurens: 000 «Anbda IMC», r. EkatepunOypr

(HAMMEHOBANKE OPTrAHN3ALNA, NPCITPHATHA )
CBHIETENBLCTBO O perucTpaimu aekrponadoparopun: 13-00-49-3TJ1-16/33, neiicreurensro no 07.04.2019

Zakazuuk: puanan AO «Tomenbanepro» — Ypaickue
NEKTPHHECKHE CETH

(HAMMEHOBAHHE OPIAHM3ALNM, TPCANPHATHS )

Oo0bexr: I1C 110 kB XBoiinasn

Temneparypa Bo3/yxa BHE NOMELEHHUS +26 °C

H3meperus nposesieHbl npubopoM HUKII-1 3aBo/icKOi HOMEP 11/12 JlaTa ouepeaHoi noBepku 25.01.2018
Pacuérel npoBe/ieHbl B nporpaMme OPY-M Homep perucrpauunu 2002611768

XapakTep rpyHTa: BAasKHbIH, CPeHEH BIaXXHOCTH, CYXOH CyXOii

KosnuuecTso ocaskos, npeaiecTByIomee MOMEHTY Himepenus: Gosibinoe, HeGoblioe, HE3HAUYNTENIbHOE [HE3HAUHTETLHOE

V 1e/1bHOE JIeKTPHYECKOe CONPOTHBJIEHHE IPYHTA (3UMHHEH EpHO/) Jp sepxHero cios: 3300 Om-m, p HukHero cnos: 400 OM M, TOJILIMHA BEPXHEro ciios: 2,2 M

IIporoxkoa Ne 7
“Mﬂy.ﬂbCHble NMNOMEXH, Bbi3BaAHHbLIE BbICOKOYACTOTHOH COCTaBJ]ﬂlOllleﬁ Toka K3
UMy ibeHoe Ilepecuér Kk peanbHBIM BO3AEHCTBHAM CoorsetcrBHe 3
M T—— Toxk e s CTEerNeHH KECTKOCTH
Tpacca kabens CCTO HPHIOKCHRR [*1acToTd, rexepatopa, conpo BY Hanpsokenue Hanpsokenne Ha o
BO3/ICHCTBHSI MI'u A 0609)/80551"”"- CoCTaBAAOLAs| Ha annapate, | yCTpoiicTBe € YUETOM | FOCT P 51317.4.12
M Toka K3 kB ociabnenus, kB
(2,5 kB)
TokoBbie uenu 0.5 0,24 26,54
O6opynosanue — OITY % | 2,99 2,16 s L MR Lie 0.09
TokoBbie 1enu 0.5 0,24 28,38
O6opynosasse — OITY - | 271 28] Lea, LvIw | 28] 0.1
Llenu HanpsokeHus 0.5 0.44 134,59
O6opynosasne — OIY URE0 I 235 23.50 LA, LMIn | 23,00 L9 Commerermver
Llenu nanpsokenus ITH-110 0.5 0,24 139,25 I KA. 1 MI" 18.93 0.66 Y
OGopyoatie — OITY - I 2.59 18.93 it ’ ?
TokoBbie 1enu 0.5 0.44 55,59
OGopynosarse — OITY TT-110 1T " 2.46 7.63 I kA, 1 MI'y 7.63 0,76
Tokosble Lenu 0.5 0,23 59.87
OBopyoRsHEs — OV TT-1102T I 544 8.72 1 kKA, 1 MI'y 8,72 0.75
MEPEHHs M pacu€Thl NPOBEN: W
HXKEHEpP ‘ i Heposubiii A.B.
~_°
Yrepiaaio: WS
Jupekrop “C/:; bonaapuyk E.A.
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Ucnonuutens: 000 «Anbha IMC», r. Ekatepunbypr Bakazuuk: puaman AO «Tiomenbanepro» — Ypaiickue
(HAWMEHOBAHNE OPrAHN3alHK, MPEANPHATHSA) EKTPHYECKHE CETH

CBHIEeTENbCTBO O PErHCTpaLiHH BIIEKT[JOHElGOpaTOpHH'. 13-00-49-2TJI-16/33, peiicreurensto ao 07.04.2019 (HAMMCHOBAHUE OPraHn3ALMK, IPEATPHATH)
Jlara: 18.08.2017 O6wbexT: I1C 110 kB XBoiinas
Temneparypa Bo3/1lyxa BHE MOMELLEHHS +26 °C
HM3mepenus nposeiensl npubopom UK-1 3aBojickoi HOMEp 161/200 JlaTa ouepenHoii nosepku 27.06.2018
Pacuérel npoBe/ieHsbl B lporpamme OPY-M Homep perucrpaumu 2002611768
XapakTep rpyHTa: BIaXKHBIH, Cpe/IHeH BIaXKHOCTH, CYXOH CYXOH
KonuuecTBo 0cajikoB, NpeiliecTBYIOLEe MOMEHTY H3Mepenus: Golibinoe, HebouIbloe, HE3HAUMTENIbHOE |HE3HAYMTESIbHOE
[lapameTpbl MMITYJIbCA MOJIHHH amrntyaa: 100 kA, dpout: 10 mke, nonycnan: 350 mke
'V aesibHOE 2MEKTPHYECKOE CONPOTHRIICHHE IpyHTa (NleTHHi neproa)  |p BepxHero ciosi: 3300 Om-m, p HuwkHero cios: 400 Om-m, ToauMna Bepxtero caos: 2,2 m

IIporokoa Ne 8
HMI’IyJ’leHbIe NOTEHUHAJIBI HA 3a3¢eMJIHTEJISIX NPpH Yiapax MOJTHHH
UmnynscHoe .
] Haubonbiumii norenuman
JUIMTeNbHOCTL | CONMPOTUBIEHHE Tok |JlnuTenbHOCTH Y U | o—
MouiHuenpuéMHHUK dponTa/cnana 3a3zeminTeNsl  (MOJIHMM, | dponTa/cnana kaﬁenbuoﬁ —— ozeub B SaknoueHue
MUMIYJIbCA, MKC |[MOJIHHENPHEMHUKA,| KA |MMIyJbca, MKC P yp 4
Om otHocurensho OITY, kB
8/20 0.43 CoorsercTByer
Monuueorsoa M1 1.2/50 2.15 100 10/350 1,5 60 JOMYCTHMOMY YPOBHIO
8/20 0,53 CooteercTByeT
Monuueorsog M2 1.2/50 0.46 100 10/350 3,3 L JIOIYCTHMOMY YPOBHIO
MonuuenpuéMHuk Ha noprase M3 21 gac 100 10/350 4.6 60 Coomerenyer
1,2/50 1,91 JIOMYCTUMOMY YPOBHIO
Monuuenpuémnuk Ha noprane M4 fab Ll 100 10/350 6.4 60 Cotmsercoyer
1,2/50 1,73 JIONMYCTHMOMY YPOBHIO
Monuuenpuémuuk Ha noprane M5 Sz 0,33 100 10/350 4.3 60 AR
1,2/50 1,09 JIOTIYCTHMOMY YPOBHIO
HamepeHus 1 pacyérbl npoBen: )
/%;ceuep N - Hepoenbiii A.B.
VrTeepxaaio: _ '
JlupekTop ( L_Lf':’ z= bounapuyk E.A.
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Hcnomuurens: 000 «Anbha IMC», r. Ekatepunbypr

(HAMMEHOBAHNE OPralH3ALNN, PEANPHATIN)
CeuierenbeTBO 0 perucrpaiiu anekrposabopatopuu: 13-00-49-9TJ1-16/33, neiicreurensho no 07.04.2019

Jlara: 18.08.2017

Zakazunk: punuan AO «TromenbaHepro» — Ypaiickue

DNICKTPHYECKHE CETH
(HAHMEHOBAHHE OPTAHH3ALIHH, NPEANPHATHSA )

O6wekT: I1C 110 kB XBoiinasn

[lapameTpbl UMITYJIbCA MOJIHMH Amrmuntyna: 100 kA, ¢pont: 10 Mkc, nonycnazn: 350 mkc
MakCHManbHbII TOK KOPOTKOrO 3aMblKaHUA e L w 3,53 lKA Tpéxgastioe K3
P [LInrer 10 kB 0.64 kA Tpéxdastioe K3
IIporokoa Ne 9

MaruuTHbIe 10/151 B MAKCHMAJIbHOM pabouem pexume, npu K3, npu yaape moinuu

Tok, coznatornuit Heobxoaumelii Kj1ace yCTOHUMBOCTH annapaTtypbl
Paccrosinue OT MCTOUHMKA &
MARERTHOSTIONG | L e o0 Fiois 110 MEOTH Hanpssk€HHocTh MarHuTHOIro K MarHMTHOMY MOJIIO B COOTBETCTBHH C
HcTouHHUK MarHMTHOTO MOJIs (HOMMHAJIbHBII TOK . 1Mois B MECTE YCTAHOBKH I'OCT P 50648-94 w 'OCT P 50649-94
YCTaHOBKH BTOPHYHOMH 5 =
Ha MHax, Tok K3, BTOPHYHOM annaparypbi, A/m S KoppekTHpoBKa ¢ y4ETOM
anmnaparypbl, M PacuérHslii o
TOK MOJIHKM), KA Pe3yIbTATOB H3MEPEHHH
ory
g 0.2/1,5 1/18 2,9/13 4 4
npu HanbonbLiel paboueil Harpyske
[uuer 110/10 kB npu K3 3,53/9,64 11/18 51/85 4 4
biimkaiiini MOJIHHENPHEMHHK 100 13 5d (oot SKpaHApORITR, 3
15 — cTeHbl 31aHKs)
3PY-10 kB
Hiwriet TTO710 55 0.2/15 8/0.5 4,0/478 Biute 5 5
npu Hanbonbluei paboueii narpyske
[unbr 110/10 kB npu K3 3.53/9.64 8/0.5 70/3070 BbIILIE 5 5
bivxalimuii MoJTHHENPHEMHHK 100 8 133 (koad). axpanaposans 4
15 — crensl 31aHKs)

MEPEHHUs U pacu€Tbl NPOBEL:

3
/ZH)KEHED

/
" ﬂ f Iletpos E.I'.

Yr1eepiaalo:
Jupekrop

(L

e

bonaapuyk E.A.
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HMcnonuurens: OO0 «Anbha DMCx», r. Ekarepunbypr 3akazumk: puanan AO «TiomeHnbaHepro» — Ypaiickue

(HAMMCHOBAHHE OPTAHH3ALNH, IIPCANPHITHA) HMEKTPHUECKHE CETH
CBHETENILCTBO O perueTpaliu anekrponabopatopun: 13-00-49-3TJ1-16/33, neiicteurensho ao 07.04.2019 (HAMMEHOBAHNE OPFAHWIALIAN, NIPE/NPHSTHS)
Jlara: 18.08.2017 Oo0bexr: I1C 110 kB XBoiinasn
[M3mepenus nposeaeHsl npuGopom | [13-60 I 3aBo/icKoH HOMeEp [ 100223 | /lara ouepeanoii kanuGporkn| 12.03.2018 |

IIporokoa Ne 10
MarHuTHbIE 110Ji51 B HOMHHAJILHOM pexXHMe

Hanpsixénsocts maruuthoro nosis, A/m | Heobxoaumelii kiace ycToHuMBOCTH
MecTo uzmepenus annaparypbl K MAarHHTHOMY TOJTIO B [Ipumeuanne
Haumenbiuas Haubonbiuas coorsetrcTBuu ¢ ['OCT P 50648-94
o1y - 0,60 1
3PVY-10 kB - 1,89 2
MepeHHs W pacyéTbl MPOBEN:
HIKEHEp v Heposnbiii A.B.

s
YTBepxaaio:

Jlupekrop ( bounapuyk E.A.
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HUcnonuurens: 000 «Anbdha DMC», r. Exkatepunbypr

(HanMeHoBanue OpranHs3aLmm, I'I[JCJIH;)HHTHH)

CBHeTenbeTBO 0 peructpaiuu snektponadoparopun: 13-00-49-3TJ1-16/33, neiicteurensHo ao 07.04.2019

Jara: 18.08.2017

3akazuuk: Gunman AO «Tiomenbanepro» — Ypaiickue
ANEKTPHYECKHE CETH

(HAMMEHOBAHHE OPraHH3aIHK, NPCIANPHATHA)

Oo0bexT: INC 110 kB XBoiinas

[M3mepenns nposeenbi npuGopom

| Akrakom ATT-2593 |

3aBojCKOI HOMEP |

130700666

| Jlata ouepeanoii nosepkn | He nosepsiercst |

IIporokos Ne

11

Ilomexn PaAHOYACTOTHOIO AHANA30HA

. |M3mepennblii ypoBeHb . Heobxoaumbiii kKnace
H3mepeHHbii 5 MakcuManbHbIH g
HANPSKEHHOCTH YCTOWYMBOCTH anmnapaTypbl K
YPOBEHb YPOBEHb
% MMEKTPOMATHHTHOTO N H3TyHaeMbIM [lpumeuanne
MecTo H3MepeHus Jlana3oH 4acToT| HanpsKEHHOCTH HaNPAKEHHOCTH
nojs OT NOPTaTHBHLIX paano4acToTHbIM
HNEKTPOMATHHTHOTO p . AIEKTPOMATHUTHOIO
. Blii pauuii Ha pacCTOSHHH —T ANEKTPOMArHHTHBIM MOAM
! I m, B/m d (I'OCT 30804.4.3-2013)
ory 10MI'u—81Tu 0,01 6 10 3
3PY-10 kB 10 MIMu - 81T 1,10 6 10 3
epeHusi U pacuéTbl NPOBEN: e
HIKEHEp ( ‘ /- Heposublii A.B.
Yreepiaaio: /?
Jupekrop ( /‘___’ bonaapuyk E.A.
(-
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Ucnoanurens: O00 «Anbsda IMC», r. Exatepunbypr Sakazunk: Gunmnan AO «TioMensaHepro» — Ypaiickue

(HAauMEHOBAHKE OPTaHH3ALINK, NIPCATPHATHA) JNEKTPHUECKHE CeTH
CBHIETENLCTBO O perucTpaium anekrponaboparopun: 13-00-49-3TJ1-16/33, neiicteurensho no 07.04.2019 (HAMMEHOBAHWE OPrAHHIAIAN, NPEANPHATIS)
Jlata: 18.08.2017 Oowexr: I1C 110 kB XBoiinas
M3mepenuns nposeaeHsbl npubopom ] CT-01 | 3aBo/IcKoi HOMEp | 241714 | Jlara ouepeanoii nosepkn | 30.03.2018
XapakTep BO3/1yXa B NOMELIEHUH: BIKHbIH, CPEHEH BIKHOCTH, CYXOH ’cpem-lel‘fl BJIQXKHOCTH

Iporokos Ne 12
DIEKTPOCTATHYECKHE NOTEHIIHAJIbI

" . Heobxoaumblii kiace
H3mepenusblii Bo3smoxHblI# .
= - YCTOMYMBOCTH arnnaparypbl K
AEKTPOCTATHUECKUH | DIIEKTPOCTATHYECKHI
MecTto uzmepenus HanosibHOe nokpbiTHE _ BIIMSHUIO DJICKTPOCTATHYECKOTO [TpumMevanue
MOTEHLHAI HA Tejle NoTeHIHA J1is
yenoreka, kKB HAMXY/IIIUX yCaoBHid, kKB P s AAGIREALE
’ ’ IOCT 30804.4.2-2013
orry OGeToH 0,02 4,0 2
3PY-10 kB beron 0,02 4,0 2
SMEpeHH!sl M PacuéThbl NPOBEN: /ﬂ
-~ s
HIKEHEep ! a Heposhbiii A.B.
/ ¥ L’L-f
YTrepixaato: ﬁ
Hupekrop . bonpapuyk E.A.
(—
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HUcnonuurens: 000 «Anbpha IMC», r. ExkatepunOypr Zakazuuk: punuan AO «TiomeHbaHepro» — Ypaiickue

(HAWMEHOBAHME OPrAHN3ALMK, NPEIIPHATHA ) v_)_nex-rp"quKHe CeTH
CBHETENLCTBO O perucTpaimu aekrponaboparopun: 13-00-49-0TJ1-16/33, neiicteurensHo ao 07.04.2019 (HAMMEHOBAHHE OPFAHH3ALIH, PEANPHATHA)
Jlara: 18.08.2017 Oo6bexT: IIC 110 kB XBoiinas
IM3mepenus nposeeHsl npuGOpoM AKHII-4125/3 3aBoACKOH HOMED NHS80004130285 | Jlata ouepeaHON NOBEPKH 15.03.2018
j P

IIporokoa Ne 13
MOHHTOPHHI KA4eCTBA NUTAHHS NOCTOSIHHBIM TOKOM

CooTBercTeue HOPMAaTHBHbIM

JIOKYMEHTam
3HaueHue napamerTpa JlonycTumoe 3HaueHHue (FOCT P 51317.4.17-2000,

MOCT P 51317.6.5-2006)

Mecto npoeenenus |[lapamerp kauecTBa 31EKTPUUECKOM
H3MEPEHHIH IHEPrHH

Haubonsuee snavuenue: 232,2 B
OTKJIOHEHHE HANPSHKeHUS Haumenbluee 3nayenue: 2319 B 198-242 B CoorsercTByeT

:2320B
OI1Y. wmwur Cpennee 3nauenue: 232

MNOCTOAHHOIO TOKA

[lynbcaumm 0,02B 22B CooTBeTcTBYET

)

epeHUst M pacy€Tbl NpoBEN: 7 _
HKEHED { - IMerpos E.I'.
C =
Vreepxkiaio: /ﬁ
Hupekrop (7~ bonpapuyk E.A.
——
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3akazumk: punuan AO «Tromensanepron — Ypaiickue

SJIEKTPUYCCKHE CCTH
(HAWMEHOBAHHE OPTAHHIALNN, TIPE/INPHATHH)

O6bexT: I1C 110 kB XBoiinan

Hcenonuurenn: OO0 «Anbha DMCr», r. Ekatepunbypr

(HAMMEHOBAHHE OPraHM3alMK, TTPEANPHATHS)
CBMIETENLCTBO 0 perueTpaimu snekrponadoparopun: 13-00-49-9TJ1-16/33, neiicrurensho ao 07.04.2019

Jara: 18.08.2017

M3mepenns nposeneHbl npuGopom | Tapwma PK 1.01 | 3aBo/ICKOH HOMEp [ | Jlara ouepennoii nosepku [ 12.06.2021
IIporoxoa Ne 14
MOHHTOPHH[‘ KavyecTBa NHTAHHA NEPEMEHHBIM TOKOM
MecTto nposenenuns [TapameTp kauecTBa MEKTPHHECKOI ", R — JlomycTuMEe SHATEHUR CooTBeTcTBHE
H3MepenHii SHeprim P Y FOCT 32144-2013
Haubonbiuee snauenune: 236,7 B
Hanpsokenue Himerninee Saaueinie: 22976 B 207-253 B CooTsercTByeT
Haubonbiuee 3navenne: 50,07 'y
T Haumensinee 3Hauenue: 49.94 'y HEo04TH Coomercimyer
HecunyconnanbHocTh 493 % 12 % CooTBETCTBYET
OI1Y,
cetb ~230 B.
IIpepbiBanus HanpsxKeHus He 3aperucrpupoBanni He Hopmupyercs -
[TpoBanbl HanpsxeHus He 3apeructpupoBaHbl He nopmupyercs -
[lepenanpsikenus He 3aperucrpupoBatsbl He nopmupyercs -
; als o
epeHHs ¥ pacuéTbl NPoOBEN: -
/f:;rxeuep L Merpos E.T'.
LV —_—
VTrepacalo: 3 —
JlupekTtop {7 Bonaapuyk E.A.
—
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IIpunoxenue B (o0s13aTes1bHOE)

PacuéTHas cxeMa 3a3eMJISIIOIIETO YCTPOﬁCTBa noacTaHImu

26.5m

355w

Fxm S IEOREET
,.‘T os

45m Y5M =
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Ipunoxenue I' (06s13aTesibHOE)
dakTHyecKkas cxema 3a3emJisonero ycrpoiicrea u moinue3ammtel [IC XBoitnas

I W Bl 110xB
améePHo?al 0 x d;[‘ 1eex KapTombsa- [Nepemsrixa KapTombs-
AteMba-2 AteiMbs-1
58500
L
30Ha MOJIHHE3AIIUTEL Mi
Ha BEICOTE 5,3 M 2 h=28,7 m
M4 M3
h:é% M h=19,1
i 51
OF—0— oF—0
o g
5 —
Ha xp
- Y e el I
g
N
L Q0 Q09
Ilomerenne
PEMOHTHOTO
[epcoHala
2T 1T
M2
h=283 ™ \"\g T g T
M35
h=18,6 m
v ; L
E Ha xpmmy 8
o =
E 4
4 3PY-10 xB 2
[ [
E E
:

3ona MOJIHHC3AIITEL
ma Bercote 11,3 M

Ocsp KOHACHCATOPOB CBA3ZN

Ocs pasbenunuTenei

Ocp TpaHchopMaTopoB ToKa

Ocp BuIKITIOUaTENEH

Ocsp OIIOPHEIX H30JATOPOB

Ocp OIH

Ocb cunoBrIX TpaHchOpPMaTopoB

CyH_IeCTByIOH_II/IC 3a3EMIINTEIIN
______ 1157izi3 YpaBHHUBaHHUA IIOTCHINAIOB

Ocs TCH Iposorpoe
[+ MonHuenpHEMHIKI
0 5 10 15

Iewos E. I'.
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Ipunoxenue I' (06s13aTesibHOE)

dakTHYecKaa cxeMa 3a3eMJISI0IEr0 yCTPOﬁCTBa U MOJIHUE3AIIUTbI IIC XBoiinas ¢ PEKOMCHAYEMBbIMHU 3a3€MJIUTECISIMHU

72300

U BJI110xB Bl 110xB
am\éePH;lealH O“;éf‘leel< KapTombsa- [Nepembrixa KapTombs-
AteMba-2 AteiMbs-1
58500
L
M1
R h=28,7m
M4 M3
h=19,1m h=19,1m
i ol
OF—0— OF—0
<~ O—0— J——°
) v} —
Ha xpsmmy
-
Ilomerenne
PEMOHTHOTO
IepcoHana
T
2T 1T
M2
[N
h=283 M < T g T
M5
h=18,6 m
g g
s & Ha xpramy B e
s} s
: e
2 3PY-10xB 4
[ [
e E
= =
Jus s

Ocsp KOHACHCATOPOB CBA3ZN

Ocb paspeaunurene

Ocp paspenunnteneii u TH

Ocp paspeaunuTENeH

Ocp TpaHchopMaTopoB ToKa

Ocp BuIKITIOUaTENEH

Ocsp OIIOPHEIX H30JATOPOB

Ocp OIH

Ocb cunoBrIX TpaHchOpPMaTopoB

Ocy TCH

®

ﬂCMOHTI/IpOBaTL 3a36MJINTECIIb
PCKOMCH,E[yeMLIC BEPTHKAIIEHBIC 3a36MITUTEIIN
PCKOMCH,E[yeMLIC 3a3EMIINTEIIN
CyH_IeCTByIOH_II/IC 3a3EMIINTEIIN

1157izi3 YpaBHHUBaHHUA IIOTCHINAIOB

I'pozotpoc
MonHuenpHEMHIKI
10 15
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