NPABU/IA YCTPOWVICTBA 3/IEKTPOYCTAHOBOK CEAAbMOE WU3AAHMWE PA3AEN 01.0BLLNE MPABUJ/IA TNABA
01.8.HOPMbI NPUEMO-CAATOYHbIX UCMbITAHUNA...

YTBepxAaeHbl
Mpukaszom MuHsHepro Poccumn
ot 9 anpena 2003 r. N 150

BseaeHbl B gencrTeme
¢ 1 ceHTabpna 2003 roaa

NPABUNA
YCTPOWCTBA 3/IEKTPOYCTAHOBOK

CEAbMOE U3JAHUE
PA3AEN 1. OBLLUUE NMPABUNA
FNABA 1.8. HOPMbI MPUEMO-COATOYHbIX UCMbITAHUNA

MpueeaeHa rnasa [lpaBun yCcTPOKCTBA 3N1EKTPOycTaHOBOK (MYJ) ceabmoro msgaHuaA, cofepralana HOPMbI
NPUEMO-CAATOYHbIX MCMbITAHWUIA Pa3IMYHOIO 3/1eKTPoobopyAoBaHMA Ha HanpsxeHue o 500 KB, Ha ocHoBaHMM
pe3ynbTaToOB KOTOPbIX AAETCA 3aK/A04EHME O NPUTOAHOCTU 060PYA0BaHUA K SKCMyaTaLMu.

McnbiTaHMA 31eKTpoobopya0BaHUA NPOM3BOACTBA MHOCTPAHHbIX GUPM MPOU3BOAATCA B COOTBETCTBUMU C
yKasaHuamM 3aBoaa (prpmbl) - U3roToBUTENA, MPU STOM 3HAYEHUA NPOBEPAEMbIX BEJIMYUH LOKHbI COOTBETCTBOBATh
YKa3aHHbIM B HACTOALLEN FnaBe.

[NA MHXEeHepHO-TEXHMYECKOTO NepCcoHasna, 3aHATOrO MOHTAXKOM M HaNlaKoM 3/1eKTPo06opyA0BaAHUS.

MNpeancnosune

MpaBuKAa yCTPOMCTBA 3/1eKTPOYCTaHOBOK (MYJ) cegbmoro nsgaHua B CBA3W C ANTENIbHBIM CPOKOM NnepepaboTku
BbIMYCKAlOTCA U BBOAATCA B AEWCTBME OTAE/IbHbIMM pa3genamMu WM raBamu Mo Mepe 3aBeplleHus paboT no ux
nepecmoTpy, COrMacoBaHMIO U YTBEPKAEHUIO.

HacToawmin Bbinyck coaep*ut rnasy 1.8 "Hopmbl npuemo-caatouyHbix ucnbiTaHMK" pasgena 1 "O6wwme
npasuna".

lnaBa 1.8 nogrotoeneHa OAO "dneKTpoLeHTpPOHaNagKa".

HacTtoswas rnasa pa3spaboTaHa ¢ yyeTom TpeboBaHUI roCcy4apCTBEHHbIX CTaHAAPTOB, CTPOUTE/IbHBIX HOPM U
NnpaBu/i, PEKOMEeHAAUMA Hay4YHO-TEXHUYECKUX COBETOB MO PACCMOTPEHUIO MPOEKTOB rnaB. [poeKTbl rnaB
paccmoTpeHbl paboummu rpynnamm KoopanHauMoHHOro coseta no nepecmotpy My3.

PaspaboTaHHan rnaea cornacoBaHa B ycTaHOB/AeHHOM nopsagke c locctpoem Poccum, TocropTexHaa3opom
Poccun, PAO "ESC Poccumn" (OAO "BHUWMI") u npepctaBneHa K yTBepKaeHUto FocaHeproHag3opom MuH3sHepro
Poccuu.

TpeboBaHuaA MpaBua ycTPOMCTBA 3/1IEKTPOYCTAaHOBOK 06A3aTe/IbHbI A4/17 BCEX OPraHu3aumii HesaBMcMmo oT Gopm
CcoBCTBEHHOCTM M OpraHN3aLMOHHO-NPaBOBbLIX PopM, a TaKkKe A1a PU3INYECKUX UL, 3aHATbIX NpeanpPUHMMATENbCKOM
AeATeNbHOCTbi0 6e3 06pa3oBaHMA PUANYECKOTO ANLA.

C 1 ceHTabpna 2003 r. yTpaumBaeT cuny rnasa 1.8 MpaBua yCTPOMCTBA 3/IEKTPOYCTAHOBOK WECTOro U3aaHums.

3ameyaHuA 1M NPeasioKEeHMA MO COA4EPKAHUIO FNaB CeabMoro nsaaHua MNpasua yCTPONCTBA 3/1€KTPOYCTaHOBOK
cneayeT HanpasasaTb B [ocaHeproHaa3op MuHaHepro Poccun: 103074, r. MockBa, Kutanropogckuia np., 4. 7.



Pasaen 1. OBLUME NPABUNIA
naea 1.8. HOPMbI MPUEMO-COAATOYHbIX UCNbITAHUNA
ObLwme nonosKeHus

1.8.1. dnekTpoobopyaoBaHMe ao 500 KB, BHOBb BBOAMMOE B 3KCMayaTaLWio, AOJIKHO ObiTb MOABEPrHYTO
NPUeMOo-CAATOYHbIM  MCMbITAHUAM B COOTBETCTBUM C TpeboBaHWAMM HacToAwer rnasbl. [Mpuemo-caatoyHble
MCMNbITAaHUA PEeKoOMeHAyeTCA MNPOBOAUTb B HOPMAJIbHbIX YC/I0BUAX OKPY)KaloWen cpedbl, YKA3aHHbIX B
rocyf,apCTBEHHbIX CTaHAAPTaX.

Mpu npoBeaeHUN MNPUEMO-CAATOYHbIX MCMbITaHWI 31EeKTPOOOOPYA0BaHUS, HE OXBAaYE€HHOrO HACTOALWMMMU
HOPMaMMU, cneayeT PYKOBOACTBOBATHCA MHCTPYKLMAMM 3aBOA0B-U3rOTOBUTENEN.

1.8.2. YcTpoicTBa peneiHomn 3aluTbl U 31€KTPOaBTOMATMKM Ha 3/IEKTPOCTAaHUMAX U NOACTaHLUMAX NPOBEPATCA
N0 UHCTPYKLUMAM, YTBEPKAEHHBIM B YCTAHOB/IEHHOM MOpPAAKe.

1.8.3. [MoMMnMO UCNbITaHMI, NPeayCMOTPEHHbIX HACTOALLLEN F1aBOM, BCe 31eKTPoobopyaoBaHMeE A0NKHO NPOATH
NpPOBepPKY PaboTbl MEXAHNUYECKOW YacTU B COOTBETCTBMM C 3aBOACKMMU U MOHTAXKHBIMU MHCTPYKLMUAMM.

1.8.4. 3akntoueHne 0 NPUrogHOCTM 06OPYAOBaHUA K IKCMAyaTaLMM AaeTcA Ha OCHOBAHMW Pe3ynbTaToB BCEX
WCMbITaHUN U U3MEPEHUI, OTHOCALLMXCA K AaHHOM eAnHULE 06opya0BaHuMA.

1.8.5. Bce uv3mepeHUs, MUCMbITaHWUA WM ONPOOOBaHMA B COOTBETCTBMU C AEWUCTBYIOLMMWU HOPMATUBHO-
TEXHUYECKUMMU OOKYMEHTAMMU, UHCTPYKLMAMMN 3aBOL0B-U3FOTOBUTENEN U HACTOALLMMW HOPMAMU, NMPOU3BELEHHbIE
NMepCcoHaNIOM MOHTaXHbIX Hanafo4YHbIX OPraHW3aLMi HenocpeaCcTBEHHO Mnepes BBOAOM 3/1€KTPOOO6OpYyA0BaHUA B
3KCNyaTaumio, ZOMKHbI 6bITb 0GOPMAEHbI COOTBETCTBYIOWMMM aKTaMM U/UM NPOTOKONAMMU.

1.8.6. WcnbiTaHWe  MOBbIWEHHbIM  HANpAXeHMemM  MPOMbIWAEHHON  4acToTbl  06A3aTeNbHO  AnA
anekTpoobopynoBaHMA Ha HanpsaxeHue 4o 35 KB.

Mpn OTCYTCTBUM HEOBXOAMMOWN MCMbITaTeNIbHOM annapaTypbl NEPeMeHHOro TOKa AO0MNYCKAeTcAa MCMbITbIBaTb
anekTpoobopynoBaHMe pacnpesenmTesnbHbIX YCTPOMUCTB HanpsaxeHnem g0 20 KB MOBbILWEHHbIM BbIMPAMIEHHbIM
HanpaXeHMeM, KOTOpPOe AO/MKHO OblTb PaBHO MOYTOPAKPATHOMY 3HAYEHUIO WCMbITAaTENbHOTO HanpsKeHUs
NPOMbILLIEHHOM YacTOTbl.

1.8.7. dnekTpoobopynoBaHNE U M30NATOPbl HA HOMWHANIbHOE HanpsXeHWe, NpeBbllUaloLlee HOMWHaAbHOe
HanpsAXeHWe 3NeKTPOYCTAHOBKW, B KOTOPOM OHWU 3IKCMAYaTUPYKOTCA, MOFYT WCMbITbIBATLCA MPUIOKEHHBIM
HanpAXeHWeM, YCTAaHOBNEHHbIM A5 Knacca M30AAUMM OAHHOW 3NEeKTPOYCTAaHOBKU. M3mepeHne conpoTMBAEHMS
M30M1ALMN, €CAN OTCYTCTBYIOT AONO/IHUTE NIbHbIE YKAa3aHMA, NPOU3BOAUTCA:

annapaTos U uenei HanpaxeHnem go 500 B - meraommeTpom Ha HanpsaxeHue 500 B;

annapaToB U Lenei HanpsaxeHnem ot 500 B go 1000 B - meraommeTpom Ha HanpsaxeHne 1000 B;

annapaTtos HanpsaxkeHuem Bbiwe 1000 B - meraommeTpom Ha HanpsaxkeHue 2500 B.

McnbiTaHWe NOBbIWEHHBIM HanpsayKeHMemM U30ATOPOB M TPaHCPOPMaTOPOB TOKA, COEANHEHHbIX C CUI0BbIMMU
Kabensamum 6 - 10 KB, moxKeT npomnsBoauTbca BmecTe ¢ Kabenamu. OueHKa COCTOAHMA MPOM3BOANTCA MO HOPMaMm,
NPUHATBIM N5 CUIOBbIX Kabenen.

1.8.8. McnbITaHMA 31eKTPOOOOPYA0BAHUA NPON3BOACTBA MHOCTPAHHBIX GUPM MPOM3BOAATCA B COOTBETCTBUM C
yKasaHuAMM 3aBoAa (drpmbl) - usrotosuTens. Mpu 3ToM 3Ha4YEHUA NPOBEPAEMbIX BEJIMYUH A,0/1KHbI COOTBETCTBOBATb
YyKa3aHHbIM B JaHHOM rnase.

1.8.9. UcnbiTaHMe KM30AAUMM aNMNapPaToOB MOBbIWEHHbIM HaNPAXEeHMEeM MPOMbILIEHHON YacToTbl AO0JIKHO
NPOM3BOANUTLCA, KaK MPaBMIO, COBMECTHO C WCMbITAHUEM M3O0ALMU LWKH pacnpesenmTensHoro yctponcrea (bes
pacwunHoBKM). MpK 3TOM UCMbITaTENIbHOE HaNpsKeHWe AO0MNYCKaeTca NPMHMMaTb MO HOpMam AaA 0b6opyAoBaHUsS,
MMeIoLLEero HaMeHbLLee UCMblTaTe/IbHOe HanpAXeHue.

1.8.10. Mpu npoBefeHUN HECKONbKUX BUAOB MCMbITAHWUIA MU30AALMU 371EKTPOoOOopYyA0BaAHUA WCMbITAHUIO
MOBbILEHHbIM HaMPAXKEHUEM A0XKHbI MPeALWecTBOBaTb APYrne BUAbI €€ UCMbITAaHWUA.

1.8.11. UcnblTaHMe M30NAUMM HANPAXKEHNEM NPOMbILLJEHHOM YacTOTbl, paBHbiM 1 KB, MoxeT bbiTb 3ameHeHo
n3mepeHnem OAHOMUHYTHOrO 3Ha4YeHUA COMNPOTUBAEHUA U30NALUKM MeraommeTpom Ha 2500 B. Ecam npu atom
NoNy4YeHHOE 3HayeHue CONPOTUBAEHUA MeHblle NpUBEAEHHOro B HOPMaX, WUCNbiTaHWe HanpaxeHuem 1 KB
NPOMbILLIEHHON YacTOTbl ABNAETCA 06A3aTENIbHbIM.

1.8.12. B HacTosLwEeN rnaBe NPUMEHAIOTCA Caeayowme TEPMUHbI:

1. UcnbiTaTeNibHOE HanpsKeHMe NPOMbILLIEHHOW YacTOTbl - AEACTBYOLLEe 3HAaYEeHMEe HanpAXKeHMa YyactoTol 50
MU, NPAKTUYECKM CUHYCOMAANbHOFO, KOTOPOE [AOJ/IKHA BblAEP)KMBATL M30MALMA 31eKTpoobopynoBaHMA npu
onpeaeneHHbIX YCI0BUAX UCTIbITAaHUA.

2. 3nekTpoobopynoBaHME C HOPMANbHOM M30AAUMEN - SNEKTPOOOOPYAOBaHNE, MNpeAHA3HAYeHHoe Ans
NPUMEHEHUA B 3/IEKTPOYCTAaHOBKAX, NOABEPKEHHbIX AENCTBUIO FPO30BbIX MepeHanpPAXKeHUM NpU 0bbIYHbIX Mepax No
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rpososawure.

3. 3dnektpoobopygoBaHMe C obnerdyeHHOW Wu30AAUMEN - INEKTpoobopyaoBaHWe, NpegHasHayeHHoe AN
NPUMEHEHMUA B 3/IEKTPOYCTAaHOBKAX, HE NOABEPKEHHbIX AEMCTBUIO FPO30BbIX NEePeHANPAXKEHUN nan 060pya0BaHHbIX
cneumanbHbIMU - YCTPOMCTBAMM  FPO303allMTbl,  OrPaHUUYMBAIOLWMMM  aMNAUTYAHOE  3HayYeHue  rPO30BbIX
nepeHanpaXeHuii A0 3HaYeHWs, He MPEeBbIWaloWero amnanTyaAHOro 3HayeHUs WCMbITaTeNbHOTO HanpsaXeHua
NPOMbILLEHHOM YacTOTbl.

4. AnnapaTbl - BbIK/IlOYATEIM BCEX K1ACCOB HAMpPsKeHUs, pasbeguHUTENU, OTAENUTENN, KOPOTKO3aMbIKaTe X,
npeAoXpaHnUTeNu, paspagHUKMU, TOKOOrPaHMYMBAIOLWME PEAKTOPbI, KOHAEHCATOPbl, KOMMJ/IEKTHblE SKPaHUPOBaHHbIE
TOKOMNPOBOAbI.

5. HeHopmupoBaHHas u3mepAemas BenuuyuHa - BeAnYMHa, abCcoNloTHoe 3HavyeHue KOTOpoi  He
pernameHTMPOBaHO HOPMATUBHbIMMK YKazaHUAMU. OLeHKa COCToAHUA 060pya0BaHUA B 3TOM Cayvae NPoM3BOAUTCA
nyTem COnoCTaBNeHUA C AaHHbIMU aHAaNOTUYHbIX U3MEPEHUI Ha OAHOTUNHOM 060pPYA0BaHUM, UMEIOLLLEM 3aBEA0MO
XOpOLLME XapaKTePUCTUKM, UAU C pe3y/ibTaTaMM OCTa/IbHbIX UCNbITaHUNA.

6. Knacc HanpsaxeHuaA anekTpoobopyaoBaHMA - HOMUHANbHOE HaNps»KeHWe 3N1eKTPOYCTaHOBKK, ANa paboTbl B
KOTOPOM npeaHasHayeHo gaHHoe 3/1eKTpoobopyaosaHme.

1.8.13. CMHXPOHHbIe reHepaTopbl M KOMMNEHCATOPbI

CMHXpPOHHbIe reHepaTopbl MOLWHOCTbO 6onee 1 MBT HanpsaxkeHuem Bbilwe 1 KB, a TakKe CUHXPOHHble
KOMMEHCATOPbI AO/IKHbI UCMbITbIBATLCA B MOJIHOM 06beme HacToALlero naparpada.

leHepaTopbl mowHOCTbIO A0 1 MBT HanpaxkeHnem Bbiwe 1 KB gonXKHbI ucnbitbiBatbcAa no n. n. 1-5, 7 - 15
HacToALero naparpada.

leHepaTopbl HanpaxeHnem o0 1 KB He3aBUMCMMO OT UX MOLLLHOCTU A0MKHbI UCNbITbIBaTbCA MO N. N. 2, 4, 5, §,
10 - 14 HacToswero naparpada.

1. OnpepeneHne BO3MOXKHOCTU BKAOYEHUA 6e3 cyLiKM reHepaTopos Bbiwe 1 KB.
CnepyeT NpoM3BOANTL B COOTBETCTBUM C YKa3aHUEM 3aBOAA-U3rOTOBUTENA.

2. U3mepeHune conpoTUBAEHUA U30NALNMN.
ConpoTuB/ieHME U301ALUN AOJIKHO ObiTb HE MEHee 3Ha4YeHU I, NpuBeaeHHbIX B Taba. 1.8.1.
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Tabnunua 1.8.1

JIONYCTUMBbIE 3HAYEHWA CONPOTUBNEHMA U30NALMM
N KO3POULIMEHTA AACOPELNM

UcnbiTyembli anemeHT

HanpsaxkeHne
meraommetpa, B

Jonyctumoe 3HavyeHue
CONPOTUBNEHUNA U30NALUN,
MOm

MpumeyaHune

1. ObmoTKa cTaTopa

500, 1000, 2500

He menee 10 MOm Ha 1 kB

Ona Ka)KAOﬁ ¢a3b| nan BeTBn B OTAE/IbHOCTU OTHOCUTE/IbHO KOpnycCa U

HOMWHaNbHOIO JIMHENHOTO | APYrMX 3a3eM/ieHHbIX ¢pa3 nnmn setsei. 3HadyeHme Reo" / Ris" He Huxe 1,3
HanpAXeHns
2500 Mo NHCTpYyKUKMK 3aBOAA- Mpwv npoTekaHnn AMcTMAnATa
n3rotosuTeNns yepes 06MOTKY
2. ObmoTKa poTopa 500, 1000 He meHee 0,5 (npu BoasHom | [lonyckaeTcs BBOZ, B SKCMyaTaLMIO reHEPATOPOB MOLLHOCTbIO He Bbille 300
OX/J1TAXXAEHWMU - C OCYLLUEHHOM MBT ¢ HEABHOMOIFOCHBIMW POTOPAMM, MPU KOCBEHHOM UK
obmoTKOW) HenocpeaCcTBEHHOM BO3AYLIHOM W BOAOPOAHOM OXNaXKAEHUN OOMOTKM,
MMeLEen CONPOTUBAEHNE N30NALNMK HE HUKe 2 KOM npu TemnepaType 75
°C unun 20 KOm npu TemnepaType 20 °C. MNMpu 6onblIEN MOLLHOCTM BBOA,
reHepaTopa B 3KCM/IyaTaLMIO C CONPOTUBIEHNEM U30AALMM OOMOTKM poTopa
Huxe 0,5 MOm (npwm 10 - 30 °C) gonycKkaeTcs TO/IbKO MO COrMacoBaHUIo C
3aBO40M-U3rOTOBUTENIEM
1000 Mo MHCTpYKUMKM 3aBOAa- Mpun NpoTeKaHUN AUCTUNNATA YEPE3 OXN1aXKAAtoLLMe KaHabl 0OBMOTKM
n3rotosuTens
3. Lenu Bo36Yy»XAeHUA reHepaTopa U 500 - 1000 He meHee 1,0
KOJIIEKTOPHOrO BO3byauTens co Bcek
npucoeanHeHHoM annapaTypoli (6es
0BbMOTKM poTopa 1 Bo3byauTens)
4. OBMOTKM KONNEKTOPHbIX BO3byauTena | 1000 He meHee 0,5
n nogBso3byauTens
5. BaHAaXXu AKOPA 1 KonnekTopa 1000 He meHee 0,5 Mpw 3a3emneHHoO 06MOTKe AKopA
KONNEKTOPHbIX BO3OyAUTeNa un
noasosbyautens
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6. U3011MpOBaHHbIe CTAXKHbIE 6ONThI 1000 He meHee 0,5
CTanu ctaTopa (AocTynHble ana
n3mepeHus)
7. MoAWWNHMKKN 1 YNIOTHUTENN Bana 1000 He menee 0,3 gna Ona rmgporeHepaTopos nsmepeHne Npom3BoguTCA, €C/IN NO3BONAET
rmaporeHepaTopoB U 1,0 ona | KOHCTPYKLMA reHepaTopa U B 3aBOACKOM MHCTPYKLMKN He YKa3aHbl bonee
TypboreHepaTopoB U KeCTKNEe HOpPMbl
KOMMNEHCATopoB
8. Ounddysopbl, wWmTbl BeHTUNATOpoB M | 500, 1000 B cooTBeTcTBMM C 3aBOACKMMMU
Apyrve y3nbl CTaTopa reHepaTopos TpeboBaHNAMM
9. TepmogaTynKkm ¢ coeguHUTENbHBbIMU
NpPoOBOAAMM, BK/tOYAA cOeANHUTENbHbIE
NpPOBOAA, YNOXKEHHbIE BHYTPMU
reHepaTopa:
C KOCBEHHbIM OXNaXKAeHNEeM 06MOTOK 250 nan 500 He meHee 1,0 HanpsrkeHne meraommeTpa - N0 3aBOACKOM MHCTPYKLUK
cTatopa
C HENoOCpeACTBEHHbIM OXNAXKAEHMEM
0bMOTOK cTaTopa
500 He meHee 0,5
10. KoHueBoW BbiBOA, 0OMOTKM CcTaToOpa 2500 1000 MN3mepeHune Npom3BoANTCA 40 COeANHEHMA BbIBOAa C 0OMOTKOM cTaTopa
TypboreHepaTtopos cepun TIB
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3. UcnbiTaHne nsonaunm 0bMOTKM CTaToOpa NoBbIWEHHbBIM BbIMPAMNIEHHBIM HANPAXEHNEM C USMEPEHUEM TOKA YTEYKHN NO cba3aN\.

McnblTaHWio NnoaBsepraeTtca Kaxaasa gpasa unun BeTBb B OTAE/bHOCTU NPU ApYrmx $asax uan BeTBAX, COeAMHEHHbIX C KOPNYCOM. Y reHepaTopoB C BOAAHbIM OX/TaXKAEHNEM
0b6MOTKM cTaTOpa UCMbITaHWE NPOU3BOAMUTCA B C/y4ae, eC/IM BO3MOXKHOCTb 3TOFO NPeAyCMOTPEHA B KOHCTPYKL MUK reHepaTopa.
3Ha4YeHMA UCNbITaTeIbHOTO HaNpAXKeHUa npuseaeHsl B Tabn. 1.8.2.

Tabnuua 1.8.2

NCMNbITATE/IbHOE BbINPAM/IEHHOE HAMNPAXEHWE /14 OBMOTOK CTATOPOB
CUHXPOHHbLIX TEHEPATOPOB 1 KOMIMEHCATOPOB

MowHoCTb reHepaTopa, HomunHanbHOe HanpaxeHue, AmnantygHoe
MBT, KomneHcaTopa, KB ncnbitTatenbHoe
MB x A HanpAaxeHue, KB
MeHee 1 Bce HanpaxkeHna 1,2+ 2,4U0m
1 v 6onee [o 3,3 2,4 +1,2Uuom
Cebiwe 3,3 o0 6,6 BKAOYMTEIBHO 1,28 x 2,5U,0m
Cebiwe 6,6 A0 20 BKIOUYMTENBHO 1,28(2Uwom + 3)
Csbille 20 A0 24 BKAKOYUTENBHO 1,28(2Uuom + 1)

Ona TypboreHepaTopos TMna TTB-300 ncnbiTaHMe ciegyeT NPon3BOAUTb MO BETBAM.
McnbiTaTenbHOE BbINPAMJIEHHOE HanpAXKeHue anda reHepaTtopos Tnna TIB-200 v TIB-300 cootBeTcTBEHHO NpMHMMaeTca 40 n 50 KB.

Ina TypboreHepaTopo TBM-500 (U = 36,75 kB) wucHnelraTeJibHOE
HOM
HanpsxeHme - 75 kB.

V/I3MepeHMe TOKOB YTEUKM IJIS IIOCTPOEHMS KPUBHX 3BaBUCUMOCTU MX OT
HaNpsSXeHUS MIPOMBBOIONTCH He MeHee yeM IpM NOATM 3HaYEeHMIX
BHIIPAMIIEHHOT'O HaNpSXeHUS - orT 0,20 no U PaBHEMM

max max
CTYIIEHAMN . Ha Ka)K,HOﬁ CTYIIEHNM HallpAXEHNVE BBIIOCPXMBAESTCA B TEeUEHNME 1

MMH. [Ipy 3TOM QUKCUPYIOTCSA TOKM yTedku depes 15 m 60 c.
OLI,EHKa I'IOJ'Iy‘-IEHHOﬁ XapaKTepPUCTUKMN NPOnN3BOANTCA B COOTBETCTBUU C YKAa3aHNAMU 3aBOAa-U3rOTOBUTENA.
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4. VcnbiTaHWe U301ALMM NOBbIWEHHbIM HanpsaXeHUeM NPOMbILLIEHHOM YacTOTbl.
MUcnbITaHne NpoBoANTCA MO HOPMaMm, NpuBeaeHHbIM B Tabn. 1.8.3.

Tabnnua 1.8.3

NCNbITATENBHOE HANPAXEHWE NPOMbILWNEHHOW YACTOTbI A1 OBMOTOK
CUHXPOHHbIX TEHEPATOPOB 1 KOMIMEHCATOPOB

UcnbiTyembl i 31emeHT XapaKTepuctuka nam Tmn reHepaTtopa UcnbiTatenbHoe MpnmeyvaHue
HanpaxeHue, KB

1. O6bmoTKa cTaTopa reHepaTtopa | MouHocTb A0 1 MBT, HoMUHanbHoe HanpaxeHue |0,8 X (2Uwom + 1),
Bbiwe 0,1 KB HO He meHee 1,2

MouwHocTb oT 1 MBT 1 Bbille, HOMUHAJ/IbHOE 0,8 x (2Unom + 1)
HanpaxeHwne o0 3,3 KB BkAtoUUTENBbHO

MowHocTb oT 1 MBT 1 Bblwe, HOMUHANbHOE 0,8 x 2,5Uuom
HanpsAxeHue sbiwe 3,3 o 6,6 KB BKAOUMTENIBHO

MowHocTb oT 1 MBT 1 Bbilwe, HOMUHANIbHOE 0,8 x (2Uuom + 3)
HanpAaxeHue Bbiwe 6,6 0o 20 KB BKAtOUNTENBHO

MowHocTb oT 1 MBT 1 Bblwe, HOMUHANbHOE 0,8 x (2Uuom + 1)
HanpaxeHue sbiwe 20 KB

2. O6bmoTKa cTaTopa MowHocTb 0T 1 MBT 1 Bbllle, HOMUHaNbHOE 2Uuom +1 Ecnun cbopka cTaTopa NpomM3BOAUTCA HA

rmaporeHepaTopa, WMXTOBKA AU | HanpaXKeHue 4o 3,3 KB BKAoUYUTeNbHO MecTe MOHTaXa, HO He Ha

CTbIKOBKa YacTei ctaTopa

KOTOPOro NPOU3BOAUTCA Ha MouwHocTb 0T 1 MBT 1 Bblle, HOMWHaNbHOE 2,5Usom dyHAameHTe, TO 40 YCTAHOBKM CTaTopa

MecTe MOHTa)a, No HanpaxeHue Ha GYHAAMEHT €ro UcnbiTaHmA

OKOHYAHUM NONHOW CBOPKM Bbiwe 3,3 A0 6,6 KB BKAtOUMTE/IbHO npoun3BoAATCA

0BMOTKM 1 U30/IMPOBKMU

coeanHeHNii MowHocTb oT 1 MBT 1 Bblwe, HOMUHANbHOE 2Upom + 3 no n. 2, a nocne yctaHoBku -no n. 1
HanpAaxeHue Bbiwe 3,3 g0 6,6 KB BKAOUNTENBHO Tabanubl

3. O6MOTKa ABHOMOJIIOCHOTO leHepaTopbl BCEX MOLLHOCTEM 8Uuom BO3DYKAEHMA reHepaTopa,

poTopa HO He HMXe 1,2 n He Bbiwe 2,8 KB

4. ObMOTKa HESABHOMO/IIOCHOTO leHepaTopbl BCEX MOLLHOCTEM 1,0 UcnbiTaTenbHOe HanpAXeHue
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poTopa nprMHMMaeTca paBHbiM 1 KB Toraa, Koraa
3TO He NPOTUBOPEYMUT TPpeboBaHUAM
TEXHUYECKUX YCNIOBUIA 3aBOAA-
M3roToBUTENS.

EC/M TEXHUYECKMMM YCIOBUAMM
npeaycmoTpeHbl 6onee }KecTkne HopMbl
UCNbITaHWA, UCMbITaTE/IbHOE
Hanps»KeHWe LOMKHO BbiTb MOBbILWEHO

5. O6MOTKa KONIEKTOPHbIX leHepaTopbl BCEX MOLLHOCTEM 8Unom BO3OYKAEHMA reHepaTopa, | OTHOCUTENbHO Kopnyca u 6aHaaxemn

BO3OyauTensa u noasosbyauTens HO He HuMXe 1,2 1 He Bbllwe 2,8 KB

6. Llenu Bo36yxaeHus leHepaTopbl BCEX MOLLHOCTEM 1,0

7. PeocTat BO36YXKAEHUA leHepaTopbl BCEX MOLLHOCTEM 1,0

8. PesncTop uenu raweHuns nona | FeHepaTopbl BCEX MOLLHOCTEN 2,0

nArm

9. KoHL.eBoM BbIBOA, OOMOTKM TrB-200, 31,0 <*>; 34,5 <**> MUcnbiTaHMA NpoBoAATCA A0 YCTAaHOBKM

cTaTtopa TrB-200M, KOHLLEBbIX BbIBOAOB Ha TypboreHepaTop
TrB-300, TrB-300 39,0 <*>; 43,0 <**>

<*> [1nA KOHLEBbIX BbIBOAOB, UCMbITaHHbIX HA 3aBOZE BMeCTe € n3onauneit obmoTku cTaTopa.
<**> 1N pe3epBHbIX KOHLUEBbLIX BbIBOAOB Nepes, yCTaHOBKOW Ha TypboreHepatop.

McnbiTaHWio noasepraeTca Kaxkaan ¢pasa nam BeTsb B OTAENbHOCTU NpU ApYrnx dasax nam BeTsax, CoeANHEHHbIX C KOPMYCoM.

MpPoAO0MKUTENBHOCTb NPUIOXKEHNA HOPMUPOBAHHOTO UCMbITaTE/IbHOrO HaNPAXKEHUA - 1 MUH.

Mpu npoBeaeHNN UCNbITaHUI N30NALMN NOBbILLEHHBIM HaNPAXKeHNeM NPOMbILLIEHHOM YacToTbl cleayeT PYKOBOACTBOBATHCA CAEAYIOLLMM:

a) ucnbiTaHMe U3oALMM 0BMOTOK CTaTopa reHepaTopa pekomeHayeTcA NPoM3BOAUTb 40 BBOAA PoTopa B cTaTop. Ecam cTbikoBKa M cbopKa cTaTopa ruaporeHepartopa
OCYLLECTBAAIOTCA HAa MOHTaXHOW NJioWaAKe U BNOCNEACTBUM CTaToOp YCTaHaB/IMBAETCA B WAXTy B cO6paHHOM BUAe, TO M30/1ALMA €r0 UCMbITbIBAETCA ABaXKAbl: Noc/ie cbopKu
Ha MOHTa)XHOW MAoLWaAKe U Moc/e YCTaHOBKM CTaTopa B LWaxTy A0 BBOAA poTopa B cTaTop.

B npouecce ucnbiTaHUA ocyllecTsadaeTcA HabnlogeHMe 3a COCTOAHMEM N0BOBbIX 4YacTeld MalluHbl: Yy TypboreHepaTopoB - MPWU CHATbIX TOPLOBbLIX LWMUTaX, Y
rmaporeHepaTopoB - NPU OTKPbITbIX BEHTUAALMOHHbIX NHOKaX;

6) ucnbiTaHne M30AALMM OBMOTKM CTaTopa A/ MallMH C BOASAHbIM OXNaXKAeHUem cnedyeT NPousBOAUTb MPU LUMPKYNALUU AUCTUANUMPOBAHHOW BOAbI B CUCTEME
OX/1aXKAeHUA C yae/bHbIM CONPOTUBIEHNEM He MeHee 100 KOM/cM M HOMUHa/IbHOM Pacxofe;

B) moc/ie McnbiTaHMs 06MOTKM CTaToOpa MOBbILLEHHbIM HaMNpAXeHMem B TedeHne 1 MuH. y reHepaTopos 10 KB 1 Bbllle UCMbITAaTEe/IbHOE HanpsXKeHne cieayeT CHU3UTb A0
HOMMWHANbHOIrO Hanpsa)eHua reHepaTopa M BblAep)KaTb B TeyeHWe 5 MUH. Ana HabnogeHusa 3a KOpoHWpoBaHMem 1060BbiX 4acTelt obMOTOK cratopa. [Mpu
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3TOM He A0/1XKHO 6bITb CoCpeaoToO4YeHHOro B OTAe/IbHbIX TOYKaX CcBe4YeHUA XKeNToro nan KpacHoro useta, noAB/1eHUA AbiMa, TNeHUA 63HLI,a)-Keﬁ n TOMy I'IOAO6HbIX ABNIEHUN.

Fony6oe n 6enoe ceevyeHme A0nNyCKaeTCA,;
r) ucnbiTaHMe nsonaumMm obMoTKM poTopa TypboreHepaTopoB NPOU3BOANTCA NPU HOMWHA/IbHOM YacToTe BpalleHUA poTopa;
) Iepel BKJIOUEHMEM TeHepaTopa B paboTy IO OKOHUYAHMM MOHTAaXa
(y TypbOoTreHepaTOpOB - IOCJEe BBOIa POTOpPa B CTATOP M YyCTAHOBKM
TOPLIEBHIX IMTOB) HeoBXOoOMMO IPOBECTHU KOHTPOJIBHOE  MCIEITaHME
HOMIMHAaJIb HEIM HallpAXEeHMEM HpOMbILHJ'IeHHOﬁ YJaCTOTEHI )Zn)8%8 BEBIINTP AMJI€ HHBIM
HanpsSXeHMeM, paBHEM 1,50 . [IpOmOMXNTENIbHOCTEL MCHOBITAHMM 1 MUH.
HOM

5. UamepeHune conpoTMBAEHNA NOCTOAHHOMY TOKY.

Hopmbl ONYCTUMBIX OTK/IOHEHWI CONPOTUBAEHNA NOCTOAHHOMY TOKY NpUBeAeHbl B Tabn. 1.8.4.
Mpw cpaBHEHWM 3HAYEHWNI CONPOTUBAEHM OHW A0KHbI ObITb NPUBEAEHbI K O4MHAKOBOM TemnepaType.

OOMNYCTUMOE OTK/TOHEHUE COMNPOTUBEHNA NOCTOAHHOMY TORY

Tabnuua 1.8.4

UcnbiTyemblii 06beKT Hopma
O6bmoTKa cTaTtopa (M3mepeHune N3mepeHHble CONPOTUBNAEHWUA B MPAKTUYECKU XOIOAHOM COCTOAHUM OBOMOTOK PasinyHbIX ¢as He AONKHbI OTIMYATLCA OAHO OT
NpPon3BOANTb ANA KaxKA0MN a3kl an Apyroro 6onee yem Ha 2%. BcneactBme KOHCTPYKTUBHbIX 0cobeHHOCTel (6osibluas ANMHA COeANHUTENbHBIX YT U Np.)
BETBM B OTAE/bHOCTH) pacxoxaeHne mexay COnpoTUBAEHUAMM BETBEN Y HEKOTOPLIX TUMOB rEHEPATOPOB MOXKET A0CTUraTh 5%
O6bmoTKa poTopa N3mepeHHoe conpoTnsaeHne 06MOTOK He A0IXKHO OT/IMYaTbCA OT AaHHbIX 3aBOAA-U3roTOBUTENA BoNee yem Ha 2%. Y

ABHOMOJIKOCHbBIX POTOPOB N3MepeHUE NPONU3BOANTCA ANA KaXKA0ro NosikoCa B OTAE/NbHOCTU UK NONApPHO

Pe3VICTOp ralleHmnAa nonaA, peocrtatbl COI'IpOTMBﬂEHMe He AO0J/IXKHO OT/INYaTbCA OT AaHHbIX 3aBOA4a-NU3rotosnTenAa b6onee yem Ha 10%

BO3OYKAEHMA

OB6MOTKM BO36YKAEHUA KONNEKTOPHOrO | 3HaYeHne M3MEPEHHOTO CONMPOTUBIEHUS HE A0/IKHO OTINYATLCA OT UCXOAHbIX AaHHbIX bosiee uem Ha 2%

BO3bOyauTens

O6moTKa saKkops Bo3byauTe- ns (Mexagy | 3Ha4YeHUs U3MepPeHHOro CONPOTUBIEHUS He AOXKHbI OT/IMYATLCA APYr OT Apyra 6onee yem Ha 10%, 32 UCK/IOYEHMEM C/TYYaEB,

KONNEKTOPHbIMKN I'I/'IaCTMHaMM) Korga aTo O6yCHOBﬂeHO cxemon coegnHeHunAa

6. IamepeHue conpoTMBAEHMA 0BMOTKM pOTOpPa NEePEMEHHOMY TOKY.

M3mepeHrne NPOM3BOAMTCA C LLENbI0 BbISBAEHMSA BUTKOBbIX 3aMblKaHMI B OBMOTKax pOTOpa, a TaK¥Ke KOHTPOAA COCTOAHMA AemndepHoi cuctembl poTtopa. Y
HEesIBHOMOJIIOCHbIX POTOPOB M3MEPAETCA COMPOTMBEHME BCel 0BMOTKM, a y ABHOMOJIOCHBIX - KaXKAOro Mnosatoca o6MOTKM B OTAEAbHOCTM WAWM ABYX MOJIIOCOB BMeECTe.
M3mepeHue cneayeT NpoM3BO4MUTL NMPU NOABOAVMOM HaNpsixKeHMM 3 B Ha BUTOK, HO He 6onee 200 B. Mpu Bbibope 3HaYeHWsA NOABOAMMOrO HAaNPAXKEHUA CeayeT YYUTbIBaTb

N2 Ha caift
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3aBUCMMOCTb COMPOTUBZIEHNA OT 3HAYEHMNA NMOABOAMMOIO HanNpAXKeHUA. COFIpOTI/IBI'IEHVIe 0b6MOTOK HEesBHOMOJOCHbIX POTOPOB ONpenenArT Ha Tpex-4eTbipex CTyneHAX
YaCTOTbl BPALLEHMA, BKAOYAA HOMUHANbHYIO, N B HEMOABUXKHOM COCTOAHUM, NOAAEPKMBAA MPUNOKEHHOE HANPAXKEHNE NN TOK HEM3MEHHbIM. CONPOTUBAEHKE NO NOAOCAM
MAW Napam NOJIIOCOB U3MEPAETCA TO/IbKO NpU HenoaBMMXKHOM poTope. OTKNIOHEHMA NO/lYYEHHbIX Pe3yAbTaToOB OT AaHHbIX 3aBOAA-U3rOTOBUTENA UIN OT CpeaHero 3Ha4YeHuA
N3MepeHHbIX COI'IpOTVIBI'IEHMVI nontocos boneeyem Ha 3 - 5% CBMNAETENbCTBYIOT O HaAN4YNUKn AEd)EKTOB B 06MOTKe poTopa. Ha BO3HMKHOBEHME BUTKOBbIX 3aMblIKaHWUM YKa3blBaeT
CKa‘-IKOO6pa3HbIl\;1 XapaKTep CHUXeHnA conpoTnBaneHnA C yBeimdieHnem 4actoTbl BpaleHNA, a Ha NJ1IOX0E KAa4eCTBO B KOHTAKTaxX ,D,EMI'I(I)epHOﬁ CNCTEMbI POTOpa - NNaBHbIM
XapaKTep CHUXEeHUNA CONpoTuBIEHNA C yBETMYEHUNEM HACTOTbl BPaLLEHUA. OKOHYaTenbHbIN BblBOA4, O Ha/IMYNUN N YUCNE€ 3aMKHYTbIX BUTKOB cnhegyeT AelaTb Ha OCHOBaHUU

PE3yNbTaTOB CHATUA XapPaKTEPUCTUKU K3n CpaBHeEHMA ee C AaHHbIMU 3aBO4a-U3rOTOBUTENA.

7. NpoBepKa v UCNbITaHMe 3NEKTPOOOOPYA0BAHNS CUCTEM BO3BYKAEHUS.

MprBOAATCA HOPMbI UCMbITAHMI CMN0BOTO 060PYA0BaHMA CUCTEM TUPMUCTOPHOrO CaMoBO3bYKaeHus (aanee - CTC), cMcTeM HE3aBUCMMOTO TUPUCTOPHOTO BO36YKAEHMSA
(CTH), cuctem 6esweTtoyHoro Bo36yKaeHus (BCB), cuctem nonynpoBOAHMKOBOrO BbICOKOYACTOTHOrO BO36yXKaeHua (BY). MpoBepka aBTOMaTU4YecKoro perynaatopa
BO3OYKAEHMSA, YCTPOMCTB 3aLWMThbl, YNPABAEHNA, aBTOMATUKN U Ap. TPON3BOANTCA B COOTBETCTBUM C YKa3aHUSAMM 3aBOAA-M3TOTOBUTENS.

MpoBepKy 1 NCNbITaHWE 3NEKTPOMALLMHHBIX BO3byauTeNei cieayeT Npon3BoAUTb B cooTBeTCTBMM C 1.8.14.

7.1. U3amepeHne conpoTUBAEHUA U30ALMMN.

3HauyeHuMA conpoTuBaeHnit nsonaummn npu temnepatype 10 - 30 °C 4oKHbI COOTBETCTBOBATL NpUBEAEHHbIM B Taba. 1.8.5.

Tabnunua 1.8.5

CONPOTUBNEHUE N30TALNU U UCMNBITATENIbHbLIE HANPAXEHWA 3/IEMEHTOB
CUCTEM BO3BYXOEHUA

UcnbiTyembit 06beKT

M3mepeHune conpoTmBaeHmnA

3HayeHne ucnblTateIbHOro

MpumeyaHune

poTOpa rNaBHOro reHepaTopa B cMcTemax
B036yXaeHua CTC, CTH: TokoBeayLime Lenu
npeobpasoBaTtenem, cBA3aHHbIE C TUPUCTOPAMM
3aLUUTHbIE LLenu, BTOPUYHblE OOMOTKU BbIXOAHbIX
TpaHcHOPMATOPOB CUCTEMbI YPAB/EHUA U T.4,;
npuMblKatoLwme K npeobpasosatenam
OTKAtOYEHHble pasbeanHuTenu (CTC), nepBuUHbIE

n3onaumm HanpAXXeHWA NPOMbILLNEHHOM
YacToThl
HanpaxeHne |MuHumanbHoe
MeraommeTpa, |3HayeHue
B COMpPOTUBNEHUA
nsonauumn, MOm
1. TupucTopHbIN NpeocbpasosaTtens (TM) uenu 2500 5 0,8 3aBoackoro OTHOCKTEeNIbHO Kopnyca U COeANHEHHbIX C HUM

ncnbiTaTe/IbHOro
HanpaxeHua TI1, Ho He
meHee 0,8 3aBoACKOro
NCNbITaTeNIbHOro
HanpsA»KeHnss 0bMOTKMU
poTopa

BTOPMYHBbIX Lienei TIM (nepBrUYHbIX 0OMOTOK
UMNYNbCHbIX TpaHchopmaTopos CYT, 610K-
KOHTaKTOB CU/I0BbIX NpeAoXpaHuUTeNE,
BTOPMYHBIX OBMOTOK TpaHchOpMaTopoB
AenuTenel Toka 1 T.4,.), NpUMbIKaloWwmx K TI1
CU/IOBbIX 3/IEMEHTOB CXEMbl (BTOPUYHbIX
0bMOTOK TpaHCPOpPMaATOPOB COBCTBEHHbIX HYXKA,
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06MOTKM TpaHCcHOPMaTOPOB COBCTBEHHbIX HYXKA,
(CTC). B cuctemax c BogAaHbIM oxnaxkaeHuem TI
BOAA NPU UCNbITAHUM OTCYTCTBYET

B8 CTC, gpyroi cTopoHbl pasbeanHutenen 8 CTC
paga mogudukaumi).

TupucTopsbl (aHOAbI, KaToAbl, yNpaBaaoLLIne
3NEKTPOAbl) MPU UCMbITaHUAX AOKHbI ObITb
3aKOPOYEHbIl, @ 610KN CUCTEMBI YNPaBAEHUSA
Tnpmuctopamu CYT BbIABUHYTbI U3 pa3bemoB

2. TupUCTOpHbIN NpeobpasoBaTesb B LN 1000 5 0,8 3aBoacKoro OTHOCMTENbHO KOpMnyca U COeANHEHHbIX C HUM
BO3OYyKAeHMA BO3byauTens cuctembl bCB: UcnblTaTeNIbHOroO BTOPUYHbIX Lenel TM, He CBA3aHHbIX C
TOKOBeAyLLne YacTu, TUPUCTOPbI U CBA3AHHbIE C HanpaxkeHna TI1, Ho He cunoBbimMu Lenamu (cm. n. 1).
HUMM Lenu (cm. n. 1). TupUCTOpHbIN meHee 0,8 ucnbiTatenbHoOro Mpn ucnbiTaHnax TM OTKAKOYEH MO Bxoay W
npeobpasosaTtesb B Lenn Bo3bykaeHnA B HanpAXXeHna 0bMOTKM BbIXOZY OT CU/IOBOM CXEMbI; TMPUCTOPbI (aHOAPbI,
cuctembl CTH BO3OYXKAeHMA 06pallleHHOro | KaTo/bl, YNpasAslolWMe 37EKTPOAbl) AO0/KHbI
reHepatopa nav Bl 6bITb 3aKopoyeHbl, @ 610KkM CYT BbIABUHYTbI U3
pa3bemos
3. BoinpamutenbHana ycTaHOBKa B cucteme BY 1000 5 0,8 3aBoackoro OTHocuTenbHO Kopnyca. Mpu ncnbiTaHmax
BO3OYyKAEHUA UcnblTaTeNIbHOro BbIMPAMUTENbHAA YCTAHOBKA OTKNOYEHA OT
HanpAXKeHuA WMCTOYHWKA NUTAHWUA U 0OMOTKM POTOpPA, LWNHbI
BbINPAMMUTE/IbHON YCTAHOBKM, | NUTaHMA U WKHbI Bbixoaa (A, B, C, "+", "-")
HO He meHee 0,8 ob6begmHeHbI
UcnblTaTeNIbHOro
HanpsaxeHua 06MoTKM
poTopa
4. BcnomoraTe/ibHbl CUHXPOHHbIM reHepaTop Bl B
cuctemax CTH:
0bMoTKM cTaTopa 2500 5,0 0,8 3aBoackoro OTHOCUTE/IbHO Kopnyca U mexay 0bMoTKamm
UCNbITaTeNIbHOrO
HanpsaxeHua 06MoTKM
ctatopa B, HO He meHee 0,8
UCNbITaTe/IbHOroO
Hanps»KeHns 0bMOTKHU
poTOopa rnaBHoro reHepaTtopa
0bMOTKK BO3OYKAEHUA 1000 5,0 0,8 3aBoacKkoro OTHOCUTENbHO Kopnyca

MCNbITaTE/IbHOIO
HanpAaxXeHunAa 06MOTKMU

Ha camnT
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5. UHAyKTOpHbLIN reHepaTop B cucteme BY
BO3OYKAEHMA:

BO36YyKaeHNs 0bpalleHHOoro
reHepaTtopa nauv Bl

paboune 06MoTKK (Tpn dasbl) M 06MOTKa 1000 5,0 0,8 3aBoackKoro OTHOCMTENbHO KOpNyca U COeANHEHHbIX C HUM
nocnefoBaTeNbHOro Bo3byKAeHUA NCNbITaTe/IbHOTO 06MOTOK HE3aBMCMMOTO BO3OYKAEHUSA, MeXay
HanpPs»XeHnsi 0OOMOTOK, HO He | 0BMOTKamu
meHee 0,8 ucnbiTateNbHOro
HanpsxeHua 0OMOTKK
poTopa reHepaTopa
0O6MOTKMN HE3AaBMCUMMOTIO BO3DYKAEHMA 1000 5,0 0,8 3aBoAacKoro OTHOCUTE/IbHO Kopnyca U mexay 0bMoTKamm
NCNbITaTeNIbHOTO He3aBMCMMOTro BO3OYKAEHMSA
Hanpsa)eHUa 06MOTOK
6. MoaBo3byautens B cucteme BY Bo3bykaeHun 1000 5,0 0,8 3aBoacKoro Karkpas ¢pasa OTHOCUTENBHO APYIUX,
NCNbITaTe/IbHOTO COeAMHEHHbIX C KOpNycom
HanpsAXeHus
7. O6palleHHbI reHepaTop COBMECTHO C
BpaLLaoLLMMCA Npeobpa3oBaTesieM B cUCTEME
bCB:
0BMOTKM AKOPA COBMECTHO C BpaLLaloLLMMcA 1000 5,0 0,8 3aBoacKoro OTHOCKTEeNbHO Kopnyca.
npeobpasosatenem NCNbITaTe/IbHOTO Bo3byantenb oTcoeauHeH OT poTopa
HanpsaxXeHMa 0OMOTKM AKops | reHepaTopa; BeHTMAM, RC-uenun nam sapmctopsbl
3allyHTUPOBAHbI (coeguHeHbl "+", "-", WNUAbKK
nepemeHHOro ToKa); NoAHATbI LWEeTKM Ha
N3MepUTESbHbIX KOHTAKTHBIX KOJbLLAX
0bMOTKM BO3OYKAEHWS 06paLlLeHHOro 500 5,0 0,8 3aBoACKoOro OTHocuTenbHO Kopnyca. ObMOTKM
reHepaTtopa NCNbITaTENIbHOTO BO30OYXKAEHMA OTCOeANHEHDI OT CXEMDbI
HanpsxeHua 0O6MOTKK
BO36YKAEHMA, HO HE MeHee
1,2 kKB
8. BbinpamuTenbHbIit TpaHchopmaTop BT B 2500 5,0 0,8 3aBoacKoro OTHOCUTENIbHO Kopnyca U mexay 06MoTKamm

cuctemax CTC.

< Ha calT
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BbinpAmMTebHble TpaHCPOPMaTOPbl B CUCTEMAX
B036YyxKaeHua Bl (CTH) n BCB:

HanpAMeHna obMOTOK
TpaHcdopmaTopa; BTOPUYHbIE
obmoTkM ansa Bl v BCB - He
meHee 1,2 KB

nepBuYHas 06MOTKa 2500 5,0

BTOpPMYHas obmoTKa 1000

9. NocnepoBaTtenbHble TpaHchopmaTopb! B 2500 5,0 0,8 3aBoacKoro OTHOCUTENIbHO Koprnyca 1 mexay 0bMoTKamm

cuctemax CTC ncnbITaTeNIbHOro
Hanpsa)eHua 06MOTOK

10. TokonpoBOAbl, CBA3bIBAOLLNE UCTOYHUKM

nuTtaHusa (Bl B cucteme CTH, BT n MT B cucteme

CTC), MHAYKTOPHBIN reHepaTop B BY cucteme ¢

TUPUCTOPHBIMU UNWN AUOAHBIMU

npeobpasoBaTesammn, TOKONPOBOAbI

NMOCTOAHHOrO TOKa:

6e3 npucoeanHEeHHOM annapaTtypbl 2500 10 0,8 3aBoaCKoOro OTtHocuTesbHO "3eman"
UCNbITaTe/IbHOroO mexKay pasamm
HanpsAXXeHMA TOKONPOBOLOB

C NpUcoeaAnHEHHOM annapaTypom 2500 5,0 0,8 3aBOACKOrO OTHocuTenbHO "3emnn"
UCNbITaTe/IbHOro mexay pasamm
Hanps»KeHns 0bMOTKHU
poTopa

11. Cnnosble anemeHTbl cuctem CTC, CTH, BY

(ncToYHMKM NUTaHKUsA, NnpeobpasoBaTenun n T.4.) Co

BCEl NpMcoeamMHEHHOM annapaTypon BNAOTb A0

BbIK/toYaTenel BBoAa BO3byKaeHna ambo Ao

pasbeamHUTENEN BbIxO4a NpeobpasoBaTeneit

(cxembl cnctem Bo3OYKaeHUA 6e3 pe3epBHbIX

BO3byauTenei):

cucTembl 6e3 BOAAHOIo OXNnaxKaeHun 1000 1,0 1,0 kB OTHOCKTEeNbHO Kopnyca

npeobpasoBaTtenen U C BOAAHbIM OXNaXKAEHNEM
npwW He3ano/IHEHHOW BOAOM CUCTEME OXNAXKAEHUA

< Ha calT
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npu 3anoaHeHHoOW BoAoW (C yaenbHbIM 1000 0,15 1,0 kB BNOKK cncTembl ynpaBneHUA BblABUHYTbI
conpoTuBeHNEM He meHee 75 KOM X cm)

cucteme oxnaxkgeHua T

12. Cunosble uenu Bo3byKaeHns reHepatopa bes 1000 0,1 0,8 3aBoACKOrO OTHocuTenbHo "3emnn"

06MOTKM poTopa (nocne BbiKAOYaTeNs BBOAA
BO3OYKAEHUA UM pasbeguHUTeNel NoCTOSHHOIO
ToKa (cm. n. 11)); yctpoiicteo AMNT, pa3paaHUK,
CUI0BOW PEe3nCTop, LWWMHONPOBOAbI U T.A4.

Llenu, nogKAtoUYEeHHbIE K U3MEPAEMbIM KO/bLAM B
cucteme BCB (06MoTKa poTopa OTKAKO4YEHa)

UCMbITaTeNIbHOTO
HanpsKeHWsA poTopa

< Ha calT
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7.2. UcnblTaHWe NOBbILWEHHbIM HanpaxeHnem HpOMbIUJHEHHOVI YacCToTbl.

3HaYeHMe MCMbITaTe/IbHOTO HAMPSXKEHUsA NMPUHMMaEeTCA cornacHo Tabn. 1.8.5, AnMTeNnbHOCTb MPUIOXKEHUS

NUCNbITaTe/IbHOIo HanpAaXXeHunAa 1 muH.

7.3. 3amepeHune conpoTMBAEHMSA NOCTOAHHOMY TOKY O6GMOTOK TPaHCPOPMATOPOB M SNEKTPUYECKMX MALUUH B

cucTemax Bo3byKaeHus.

ConpoTusneHne 06MOTOK 3/IeKTPUYECKMX MaLLIUH (BCoMoraTenbHblIi reHepaTop B cucteme CTH, MHAYKTOPHbIN
reHepaTtop B cucteme BY, obpalleHHbI CUHXPOHHbIN reHepatop B cucteme 6CB) He A0MKHO OTIMYaTbCA Bosiee yem
Ha 2% 3aBOACKMX [AaHHbIX; OBMOTOK TpaHchopmaTopoB (BbiNpAMUTENbHbIX B cuctemax CTC, CTH, BCB;
nocnefoBaTesibHbIX B 0TAENbHbIX cucTemax CTC) - 6onee yem Ha 5%. ConpoTuBaEHNA NapaaiesbHbiX BETBEN paboumx
0OMOTOK MHAYKTOPHbIX FEHEPATOPOB HE A0/KHbI OTANMYATLCA APYF OT Apyra 6onee yem Ha 15%, conpoTmusneHuns das

Bpallaomxcs noasosbyanteneii - He bosee yem Ha 10%.

7.4. MNpoBepKa TpaHcHOPMaTOPOB (BbINPAMMUTENbHbIX, NOCAEA0BaTENbHbIX, COBCTBEHHbIX HY}KA, Haya/bHOro

BO3OYKAEHUA, U3MEPUTE/bHbLIX TPAaHCHOPMATOPOB HAMPAXKEHUA N TOKA).

[[poBepKa NPOM3BOOUTCS B COOTBETCTBUM C HOPMaMM, [IPMBEIEHHEMM B
1.8.16, 1.8.17, 1.8.18. [na nocjemoBaTesIbHEIX TpaHcbopMmaTopor IIT
ornpenejigeTrcsd TaKXxe 3aBUCHMOCTbBb MEXIOY HalIpAXEeHNVEM Ha Pa3O0OMKHYTBIX
BTOPMUYHEIX OOMOTKax M TOKOM CTaTopa I'eHepaTopa U = f(I ).

2n.T cT
XapakTepuctuka U = £(I ) onpenejyseTcs npu CHATUU
2n.T cT
XapaKTEPUCTUK Tpexpas3HOTO KOPOTKOI'O BaMEIKAHMA I'eHepaTopa (6Joka)
I . XapaKTepUCTUKN OTIEeJIbHBIX das (mpm OnHO®A3HBEIX
CT.HOM

NoCJIenOBAaTEJIbHEX TpaHcbopMaTopax) He IOJDKHEL Pas3JIMu4aTbCsa  Mexnoy
coboy BoJjiee ueM Ha 5%.

7.5. OnpeneneHye XapaKTEPUCTUKM BCIOMOT'aTEJIBHOT'O CMHXPOHHOTO
reHepaTopa MPOMBIJIEHHOM YacTOoTE B cucTemax CTH.
BcrniomMoraTesibHEIM T'eHepaTop (BI') mpoBepseTcds B COOTBETCTBMM C

n. 8 @paHHOTO naparpada. XapakTepucTMka KOPOTKOI'O 3aMelkaHusa BT
onpenejysercsa no I , @ XapakKTepucTuka XOJIOCTOTO XOonma oo
CT.HOM
1,30 C NIPOBEPKOM BUTKOBOM M3OJLALUUM B TeueHMe 5 MUH.
CT.HOM

7.6. OnpeneneHne XxapakTepUCTUKMU UHAYKTOPHOIO reHepaTopa COBMECTHO C BbIMPAMMUTE/NIbHOMN YCTAaHOBKOM B

cucteme BY Bo3bykaeHuUs.

MponsBoaunTCca Npu OTKAOYEHHOM 0OMOTKe noc/iieaoBaTe/IbHOro Bo3byKaeHus.

XapaKTepnucTuKa XOJIOCTOTO xozna VMHIYKTOPHOTO TeHepaTopa
COBMECTHO C BHINPAMUTEJIBHOM YCTaHOBKOM (BY) [U , U = f(I ),

cT BY H.B

roe I - Tok B OOMOTKE HE3aBMCUMOI'O BO3OyXIeHMSa], omnpelesygeMas

H.B
0o 3HauUeHu4d g , COOTBETCTBYyUETO YIOBOEHHOMY HOMMHAJIBHOMY

BY

3HAUYEHMI0 HaNpSXeHMsS poTopa, He HOJKHA OTJIMYaThbCS OT BaBOICKOMU
BoJiee ueM Ha 5%. Pas30bpoc HaNpsaXeHMM MexOy I[IOCJIeNOBaTeJIbHO
COenMHEeHHBIMN BeHTUNAMM BY He gmosnkeH nperpmaTb 10%  cpenzHero
3HAUEHU .

XapakTepucTHUKa KOPOTKOTO SBaMBHKAHMSA MHIOYKTOPHOT'O TI'eHepaTopa
COBMECTHO C BY Taxkxe He IOJIXHA OTJIMUATBHCS OT 3aBOILCKOM OoJjiee ueM
Ha %. Ilpy BHIPAMJIEHHOM TOKE, COOTBETCTBYWIEM HOMMHAJIBHOMY TOKY
poTopa, pasbpoC TOKOB IO [NapajijielibHBIM BeTBAM B I1Jleyax BY He IOOoJIkeH
[IPEeBHIATH +/- 20% cpenHero 3HAYEeHUA. OnpegnendaeTcsa TakKxe
Harpys3o4yHas XapaKTEPUCTUKA npu pabore Ha poTop no I

pPxx
[T = f£(I ), Toe I - TOK BO30yXIeHVs BO3OyIOuUTEesid] .
P B.B B.B

7.7. OnpefeneHune BHELHEN XapaKTepPUCTUKM BpaLLatoLeroca noaso3byantens B cuctemax BY Bo3byxaeHus.
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Mpn M3MEeHEeHWM Harpyskm Ha nopfBo3byauTens (Harpyskon ABAAETCA aBTOMATUYECKUMIA  Perynatop
BO3OYKAEHMA) U3MEHEHME HaMpAXKeHus noaBo3byauTena He LO0J/IKHO NPEeBbIWaTb 3HAYEHWA, YKasaHHOro B
3aBOACKON AOKYMEHTaUnK. PasHOCTb HanpskeHMA No dpasam He Ao/KHa npesBblwaTte 10%.

7.8. MpoBepka 31emMeHTOB 06pPaLLEHHOrO CMHXPOHHOIO FeHepaTopa, Bpallatoweroca npeobpasosaTtens B
cucteme BCB.

MN3MepAloTCcA COMPOTMBAEHMA MOCTOSHHOMY TOKY MNEPEeXOAHbIX KOHTAKTHbIX COeAMHEHMI Bpallatowerocs
BbINPAMUTENA: COMNPOTUBIAEHNE TOKOMPOBOAA, COCTOALLErO M3 BbIBOAOB OOMOTOK W NPOXOAHbLIX LUMWAEK,
COEAMHAILLMX OOMOTKY AKOPS C MNpefoxpaHuTensamu (Npu  MX  Haauuuu), CoeamHeHuA BeHTWIen ¢
NpeLoXpPaHUTENAMM; COMPOTMBEHME CaMUX MNpPeaoXpaHuTenei Bpalatoueroca npeobpasosaTens. Pesynbratol
M3MepeHnA CPaBHMBAIOTCA C 3aBOACKMMU HOPMaMM.

MpoBepATCA YCUAMA 3aTAXKKM BEHTUNEN, NpeaoxpaHuTeneit RC-uenen, BapuCTopoB U T.4. B COOTBETCTBUMU C
33aBOACKMMU HOPMAMMU.

N3mepstoTcs obpaTHbIe TOKM BEHTU/IEN Bpallatolierocs npeobpasosatens B NoaHom cxeme ¢ RC-uensamm (nmbo
BApMCTOpPamMM) NPU HaMNpPAXKEHMUM, PaBHOM MOBTOPAIOLLEMYCA A4 AAHHOTO Knacca. TOKWM He A0/KHbl MPeBblllaTh
3HaYyeHUs, yKasaHHble B 3aBOACKUX MHCTPYKLMAX HA CUCTEMbI BO3DYKAEHMA.

7.9. OnpegeneHne XapaKkTePUCTUK 0BpaLLEHHOTO reHepaTopa W BPALLAOLLErocs BbINPAMUTENA B PEXMMAX
Tpexdpa3HOro KOPOTKOro 3aMblKaHMA reHepaTopa (610Ka).

/3MepdawTCa TOK CcTaTopa I, TOK BO30OyXIEeHUS BOROyIUTENS
cT
I ’ HanpAaxeHne poTopa g, onpeneyigaeTcsa COOTBETCTBUE
B.B P
xXapakKTepucTuk BozOynutrens U = f£(I ) 3aBonckuMm. II0 WM3MEepPeHHEM
js) B.B
TOKaM CcTaTopa ¥ 3BaBOLNCKOM XapaKTepMCTUKE KOPOTKOI'O 3aMEKaHUI
reHepaTopa I = f£f(I ) onpemensercs NIPaBUJILHOCTD HaCTPOWMKU
cT o)
OATUMKOB ToOKa poTopa. OTKIJIOHEHME M3MEPEHHOT'O C IIOMOWbI IaTuMka

Tuna HOTP-II Toka poTopa (Toka BexoIa BCB) He mosnkHO nperbmaTb 10%
pPacyeTHOTrO 3Ha4YeHMsa TOoKa poTopa.

7.10. NpoBepKa TMpUCTOPHbIX NpeobpasoBaTeneit cuctem CTC, CTH, BCB.

N3mepeHne COMPOTUBAEHUA W30AALMM W WUCMbITAHWE MOBbIWEHHbIM HAMNPAXEeHUeM MPOM3BOAATCA B
cooTBeTCTBUM C Tabn. 1.8.5.

Mpon3BOAATCA rTMAPaABAMYECKME UCTbITAaHUSA MOBbILEHHbIM AaBAeHUEM BOAbI TUPUCTOPHbIX NpeobpasoBaTtenei
(TN) c BoasHOM cucTeMoi oxnaxaeHUs. 3HaueHMe OaBNEHUS U BPEMS ero BO34eNCTBMA A0/KHbl COOTBETCTBOBATH
HOPMaMm 3aBOJa-M3roTOBUTENSA Ha Kaxabl TUN NpeobpasoBaTens. BbinoaHAeTcs NoBTOpHan NpoBepKa nsonsaumm TI
nocne 3anoaHeHua guctunnatom (cm. Tabn. 1.8.3).

MpoBepsaeTcA OTCYTCTBME NPOBUTBIX TUPUCTOPOB, MNoBpeXKAeHHbIX RC-uenei. lNposepka BbINOAHAETCA C
NMOMOLLbIO OMMETPA.

MpoBepsAeTca LefoCTHOCTb NapannesbHbIX Lienei NiaBKoM BCTaBKM Kax40ro CUI0BOroO NpeaoXpaHuTensa nytem
N3MepPEeHMA CONPOTUBNEHNA MOCTOAHHOMY TOKY.

MpoBepsaeTca COCTOSHWE CUCTEMbI YNPABAEHUA TUPUCTOPOB, AMANA30H PEryIMPOBAHUS BbINPAMIEHHOTO
HanpsXXeHUA Npu BO3LENCTBMU HA CUCTEMY YNPABAEHUA TUPUCTOPOB.

Mposepsetca TN npu paboTe reHepaTopa B HOMUHAZIBHOM PEXMME C HOMUHA/IbHBIM TOKOM poTopa. MNposepka
BbINOJHAETCA B cnepyowem obbeme:

pacnpegeseHne TOKOB MeXAy napasniesibHbiIMW BETBAMM Miedy npeobpasoBaTeneid; OTKAOHEHME 3HAYEeHU
TOKOB B BETBAX OT CpeHeapMPMeTUYECKOro 3HAaYEHNS TOKA BETBU L0JIXKHO ObITb He 6onee 10%;

pacnpeaeneHne ob6paTHbIX HAMPAXKEHUN MexXAy MNocAefoBaTe/IbHO BK/AOYEHHbIMU TUPUCTOPAMKU C YY4ETOM
KOMMYTaLMOHHbIX NepeHanpsaxKeHUn; OTKIOHEHWE MIHOBEHHOIO 3HA4YeHMA 06PaTHOro HaMpPAXKEHUA OT CpefHero Ha
TUPUCTOPE BETBU A0/KHO BbITb He 6onee +/- 20%;

pacnpegeneHune Toka Mexay napannenbHo BKAOYEHHbIMU Npeobpa3oBaTeiiMK; TOKU He AO/IKHbI OTMYaTbCA
6onee yem Ha +/- 10% cpeaHero pac4eTHOro 3HayeHUs ToKa Yepes npeobpasosaTtesib;

pacnpegesneHne TOKa B BETBAX OAHOMMEHHbIX MaeY NapannefbHoO BKAOUEHHbIX TI; OTKNIOHEHWe OT cpeaHero
PACYeTHOro 3HaYeHUs TOKa BETBM OLHOMMEHHbIX MaeY He A0/KHO 6biTb 6osee +/- 20%.

7.11. NpoBepKa BbINPAMUTENbHOW ANOLHOW YCTaHOBKM B cucTeMe BY Bo3byxKaeHus.
Mpoussoautca npu paboTte reHepatopa B HOMWHA/NBHOM PEXMME C HOMWMHA/NbHbIM TOKOM poTopa. lpu
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npoBsepKe onpegenserca:

pacnpegeneHve TOKa MexAay napaniefibHbiMU BETBAMM MeY; OTKAOHEHWEe OT CpeAHero 3HadyeHus A0/XKHO
6bITb He 6osiee +/- 20%;

pacnpeaeneHne 06paTHbIX HanNpsXeHWn Mo MOoCNeAoBaTeNbHO BK/KOYEHHbIM BEHTMAAM; OTK/JOHEHMEe OT
cpefiHero 3Ha4YeHuA A0AXHO bbiTb He bonee +/- 20%.

7.12. MNpoBepKa KOMMYTaLMOHHOM annapaTypbl, CUJOBbIX PE3NCTOPOB, annapaTypbl COBCTBEHHbIX HYX A CUCTEM
BO3OYXKAEHUA.
MpoBepKa NpoM3BOAUTCA B COOTBETCTBUM C YKA3aHMAMM 3aBoga-nsrotosutena un 1.8.34.

7.13. ViamepeHune TemnepaTypbl CUNOBbLIX PE3UCTOPOB, ANOA0B, NPeaoXpaHUTENEN, WUH U APYTUX INEMEHTOB
npeobpasosatesieit n LWKadOB, B KOTOPbIX OHW PACMO/IOMKEHbI.

M3mepeHus BbINOHAKTCA NOC/AE BK/IOYEHUS CUCTEM BO3BYKAEHMA MO Harpy3Ky. TemnepaTypbl 3/1eMEHTOB He
[O/KHbI MPEBbILLATh 3HAYEHWNI, YKa3aHHbIX B MHCTPYKLUMAX 3aBOA0B-M3rotoButenein. Npun nposepke pekomeHayeTcs
NMPMMeEHeHMe TeNN0BUM30POB, A0MYCKAETCA UCMOb30BaHNE MMPOMETPOB.

8. OnpepgeneHne xapakTepPUCTUK reHepaTopa:

a) TpexdasHoro K3. XapaKkTepucTmMka CHMMaEeTCA Npu M3MEHEHUM TOKa cTaTopa 40 HOMUHa/IbHOTro. OTKNOHEHUS
oT BBBO,D,CKOVI XapPaKTePUCTUKU O0/1KHblI HAXOANTLCA B npeaenax norpewHoCT nsmepeHuAa.

CHMXKEeHWEe M3MePEHHOM XapaKTepUCTUKKU, KOTOPOE MNpeBbillaeT NOrpewHOCTb M3MepPEeHNs, CBUAETENbCTBYET O
Ha/IMYMM BUTKOBbIX 3aMblKaHU B 06MOTKe poTopa.

Y reHepaTtopos, paboTatowmx B 610Ke ¢ TpaHcHOpPMATOPOM, CHUMAETCA XapaKTepucTnka K3 Bcero 6noKa (c
YCTaHOBKOW 3aKOPOTKKU 3a TpaHchopmaTopoMm). XapaKTepUCTUKY COBCTBEHHO reHepaTopa, paboTatouwero B 6/10Ke ¢
TpaHcpopmMaTopOM, AOMNYCKAETCA He ONpesenaTb, €CIM UMEOTCS MPOTOKO/1bl COOTBETCTBYIOLLMX UCMbITaHMI Ha CTEHAEe
3aBOA0B-U3rOTOBUTENEN.

Y CUHXPOHHbIX KOMMEHCATOPOB 6e3 pasroHHOro ABuUraTens CHATME XapaKTepucTuK TpexdasHoro K3
npounsBoaunTCcA Ha Bbibere B TOM Cayyae, eCiv OTCYTCTBYET XapaKTepUCTUKA, CHATaA Ha 3aBOAE;

6) xonoctoro xoaa. NMoabem HanpAXKEeHUs HOMMHANbLHOM YacTOTbl Ha XON0OCTOM XoA4y npounssoauTb A0 130%
HOMMWHANBHOIO HanpAXeHMa TypboreHepaTopoB M CUHXPOHHbLIX KOoMMeHcaTopoB, A0 150% HOMWHaNbHOIO
HaMNPAXeHUA rmaporeHepaTopos. [JonycKkaeTca CHUMATb XapaKTEPUCTUKY XOJIOCTOro XoAa Typbo- 1 ruaporeHepatopa
00 HOMWHANbHOTO TOKA BO3OYXAEHWS MNPU MOHUMKEHHOW YacToTe BpPALLEHMA reHepaTopa MpuM YC/I0BUMU, YTO
Hanps»eHne Ha obmMoTKe cTaTopa He byaeT npeBocxoAnTb 1,3 HOMMUHANbHOrO. Y CMHXPOHHbLIX KOMMEHCAaTOpPOoB
paspellaeTca CHMMATb XapaKTEPUCTUKY Ha Bblbere. Y reHepaTopos, paboTatowmx B 6/10Ke ¢ TpaHchopmaTopamu,
CHMMAEeTCA XapaKTepUCTMKA XOIOCTOro xoAaa 610Ka; npu 3TomM reHepatop Bo3byxKaaetca Ao 1,15 HOMWHaNbHOro
Hanps»eHua (orpaHnymBaeTca TpaHchOpPMaATOpPOM). XapaKTEPUCTUKY XOJ0CTOrO XoZa COOCTBEHHO reHepaTopa,
OoTCOeAMHEHHOro OT TpaHchopmaTopa 6/10Ka, JONYCKAETCA HE CHUMaTb, €C/IM UMEIOTCA MPOTOKO/1bl COOTBETCTBYHOLLMX
NCNbITaHMN Ha 3aBoge-u3rotosutene. OTKIOHEHNE XapPaKTEPUCTMKM XOJIOCTOrO X043 OT 3aBOACKON HE HOpMUpPYeTCs,
HO A4,0/1’KHO ObITb B Npeaenax NorpeHoCcT! NU3MepeHns.

9. McnbiTaHMe MeXAYBUTKOBOW U30NALNMN.

MUcnbiTaHMe cneagyeT NpPoM3BOANTL MOABEMOM HaMpPAXKEHUA HOMUHAILHOM YacToTbl reHepaTopa Ha X0/10CTOM
Xo4y A0 3HauveHuA, cooTtBeTcTByowero 150% HOMWHANBLHOrO HaNpPAXeHWA cTaTopa ruaporeHepatopos, 130% -
TypboreHepaTopoB U CUHXPOHHbIX KOMMNEHCATOPOoB. s reHepaTopoB, paboTatolwmx B 610Ke ¢ TpaHCchoOpmaTopom, -
CM. yKasdaHua n. 8. Mpu 3tom cnegyeT NPOBEPUTb CUMMETPUIO HanpsKeHui no ¢asam. MPoAoKUTENbHOCTb
WCMNbITaHWUA NPU HanbonbLIEM HAMNPAXKEHUN - 5 MUH.

McnbiTaHne  MEXBUTKOBOM  UM301ALMU  PEKOMEHAYeTCcA MNpoM3BOAMTb OAHOBPEMEHHO CO CHSATMEM
XapaKTEPUCTUKM XOJIOCTOTO X04a.

N3 Ha camnt 17


https://tk-expert.ru/

10. U3mepeHue BMbpaumu.
(pasmax BuMbpocmelLeHUN,

Bubpauns

yABOEHHass amnauTyga KosebaHui) y3nioB

reHepatopa W WuX

3/IEKTPOMALLMHHbIX BO3OyauTenein He A0NKHA NPeBbilaTb 3HAaYEeHUN, NpUBeAEHHbIX B Tab. 1.8.6.

Tabnumua 1.8.6

NPEAENbHbLIE 3HAYEHWA BUEPALIUM FTEHEPATOPOB M UX BO3BYAUTENEN

KoHTponnpyemblii y3en

Bubpauus, MKm, Npu YyactoTe
BpaLLeHMA poTtopa, 06./MUH.

MNprmeyaHune

4o oT oT ot | 1500|3000
100| 100 | 187,5| 375
no 0o no
187,5| 375 | 750
1. NogwnnHMKK 180 | 150 100 70 |50 30 Bubpauus noawmnnHMKoB

TypboreHepaTopoB U <*> | <*> |TypboreHepatopos, ux Bo3byantTenen u

BO3OyaAUTENEN, KPECTOBUHDI rOpPM30HTA/IbHbIX TMAPOreHepaTopos

CO BCTPOEHHbBIMU B HUX M3MepAeTCA Ha BEPXHEN KpblILWKe

HanpasAALWMMU NOALNNHUKOB B BEPTUKANbHOM

noALWNNHUKAMM Hanpas/leHUM U y pa3bema - B OCEBOM U

rmagporeHepaTopos nonepeyHom HanpasaeHuax. [na

BEPTMKA/IbHOTO UCMOHEHUA BEPTMKAJIbHbIX TMAPOreHepPaTopoB
npueeseHHble 3HaYeHUA BUbpauum
OTHOCATCA K TOPM30OHTaIbHOMY U
BEPTMKA/NIbHOMY HamnpaB/ieHnAM

2. KOHTaKTHble Ko/bLa - - - - - 200 |Bubpaunn namepstoTcs B ropusoHTaIbHOM

poTopa TypboreHepaTopos W BEPTUKAIbHOM HanpaB/ieHnAX

<*> JlpM HaJIMUMM allapaTypbl KOHTPOJA BUOPOCKOPOCTM MNPOMBBOOUTCSH

ee UBMEPEHKEe, CpelHeKBaIpaTMUeCcKoe BHaueHMe BUOPOCKOPOCTHU He
-1
OOJDKHO TIIpPeBBAaTHL 2,8 MM X C 10 BEPTUKAJIBHOM ¥ IIOIEPEeYHOM OCAM
-1
u 4,5 MM X C — IO NPOXOJIBHOM OCU.
Bubpaumsa HNOOWMUIIHMKOB CHMHXPOHHBIX KOMIIEHCATOPOB C HOMMHAJIbLHOM
yacToTOoM BpameHuda poropa 750 - 1500 o6./MmH. He HOOJIKHA [IPEeBHIIATH
-1
80 MKM TI@IO pasMmaxy BUOPOCMELIEHUM ZApeZs 2,2 MM X C o

CpelHeKBaIpaTUMIYECKOMy SBHaUeHMIO BUOPALMOHHOM CKOPOCTM.

11. MpoBepKa 1 UcnbiTaHWE CUCTEMbI OX/TAaXK4EeHUA.
|_|pOll13BO,D,VITCFI B COOTBETCTBUA C MHCTDYKLI,VIEﬁ 3aBoAa-n3rotosutenA.

12. NpoBepKa 1 UCMbITaHME CUCTEMbI MAC/IOCHAOKEHMS.
Mpoun3soanTCA B COOTBETCTBMM C MHCTPYKLMEN 3aBOAA-N3rOTOBUTENSA.

13. MpoBepKa M30aAUMM NOAWMNNHUKA NPK paboTe reHepaTopa (KomneHcaTopa).

Mpon3BOANUTCA NYTEM U3MEPEHUA HANPSAXKEHUA MEXKAY KOHLLaMM Bana, a TakKe mexay GyHAaMeHTHON NANTOM
M KOPNYCOM M30NMPOBAHHOIO NOALWMNMNHKUKA. MpY 3TOM HanpsxXeHne mexay GyHAaMeHTHOW NAUTON U NOAWMNNHUKOM
[OJIKHO 6bITb He Bonee HanpaAXKeHUA MeXAy KOHLAMKU Bana. Pasnnuve mexkay Hanps:keHusmu bonee yem Ha 10%
yKa3bIBaeT Ha HEMCMPABHOCTb U301ALUMN.

14. UcnbiTaHWe reHepaTopa (KomneHcaTopa) noa HarpysKom.
Harpyska onpegenaercs npakTMYeCKMMMU BO3MOMKHOCTAMM B NEPMOA NMPMemMOo-CAaTOUHbIX UCMbITaHMIA. Harpes
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cTaTopa Npuv AaHHOW HarpysKe A0/1XeH COOTBETCTBOBATb NACMOPTHbLIM AaHHbIM.

15. OnpeaeneHne xapakTePUCTUK KOJIJIEKTOPHOro Bo3byantens.

XapaKTepucTMKa X0/1I0CTOro XxoZa onpeaensieTca A0 Hanbonbliero (MOTONOYHOr0) 3HAYEHUS HANPANKEHUA NN
3HaYeHWs, YCTaHOBNEHHOTO 3aBOA0OM-U3rOTOBUTENEM.

CHATME Harpy304HOM XapaKTEPUCTUKM MPOU3BOAMTCA MNPU HaArpy3Ke Ha pPOTOP reHepatopa He HuXKe
HOMMHaNbHOrO TOKa BO3bOYKAeHMA reHepaTopa. OTKIOHEHMA XapaKTEPUCTMK OT 3aBOACKMX A0/XKHbI ObITb B Npegenax
A0MYCTUMOW NOrPEeLIHOCTU U3MEPEHUN.

16. UcnbiTaHWe KOHLLEBbLIX BbIBOAOB 0OMOTKM cTaTopa TypboreHepaTopa cepuun TIB.
MoMMMO WMCNbITaHWUIA, YKasaHHbIXx B Tabn. 1.8.1 u 1.8.3, KOHUeBble BbIBOAbI C KOHAEHCAaTOPHOW
CTEK/I03MOKCUAHOM M30NALMEN NOABEPratoTCa UCMbITaHMAM o n. n. 16.1 1 16.2.

16.1. U3amepeHue TaHreHca yrna AM3NeKTpUMYeckux noteps (tg genbra).

N3mepeHre NpounsBoaUTCA nepes yCTaHOBKOM KOHLLEBOro BbiBOAA HA TypboreHepaTop Mpu MUCMbITaTe/IbHOM
HanpseHnn 10 KB n TemnepaTtype oKpyxatowero so3ayxa 10 - 30 °C.

3HaueHue tg AenbTa CO6PaHHOIO KOHLEBOTO BbIBOAA He AO/IXKHO NpeBblwaTth 130% 3Ha4YeHUA, NOYYEHHOTO Npw
M3mMepeHusax Ha 3aBoge. B cnyyae usmepeHua tg penbTa KoHLEBOro BbiBoAa 6e3 ¢apdopoBbiX NMOKpPbIWEK ero
3HaYeHune He A0/KHO NMpeBbiwaTh 3%.

16.2. MNposepKa rasonaoTHOCTH.

McnbiTaHWe Ha ra3ona0THOCTb KOHLEBbIX BbIBOAOB, UCMbITAaHHbIX Ha 3aBoae aasneHmem 0,6 MMa, nponssoanTtca
JasneHunem cxkatoro sosayxa 0,5 MMMa.

KoHueBOW BbIBOA, CYUTAETCA BbIAEPHKABLLUMM UCMbITaHWE, ecnu Npu aasnednun 0,3 MlMa nageHve gasneHusA He
npesbiwaet 1 kMa/u.

17. 'amepeHune 0CTaToOYHOro HanNpAXKeHA reHepaTopa npu oTkatodeHmnun AlTl B uenu potopa.
3HayeHMe OCTaTOYHOro HaNPAXEHUA He HOPMUPYeETCA.

18. UcnbiTaHWe reHepaTopa (KomneHcaTopa) NoA Harpy3Kou.
Harpyska onpegenseTtca MNpPakTUYECKM BO3MOXKHOCTAMM B Mepuoa NpMemo-cAaToOYHbIX MCMbiTaHMi. Harpes
cTatopa npu AaHHOM Harpyske A0/1XeH COOTBETCTBOBAaTh AaHHbIM 3aBOAa-U3roTOBUTENA.

1.8.14. MawmnHbl NOCTOAHHOTO TOKaA

MaLwmnHblI NOCTOAHHOrO TOKa MoLWLHOCTbIO A0 200 KBT, HanpaxeHnem o 440 B cnegyet ncnbitTbiBaTb Mo N. M. 1,
2,4"8", 8; Bce ocTasibHble - 4ONOAHUTENbHO No n. n. 3,4 "a", 5 HacToAwero naparpada.

Bo36yauTenn CMHXPOHHbIX reHepPaTOPOB M KOMMEHCATOPOB C/eAyeT UCMbITbIBATL No M. N. 1 -6, 8 HacToAwero
naparpada.

M3mepeHne no n. 7 HactoAwero naparpada cnegyetr nNpowsBoAuTb A8 MALUMH, NOCTYNUBLIMX Ha MECTO
MOHTarKa B pa3obpaHHOM BUuze.

1. Onpep,eneHMe BO3MOXHOCTU BKAOYEeHUA Be3 CYW KN MallMH NOCTOAHHOTIO TOKa.
Cnep,yeT npon3soanTb B COOTBETCTBUU C YKa3aHNAMU 3aBO4a-NU3rOTOBUTENA.
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2. U3mepeHne conpoTUBIEHNA U30NALNN:

a) CONpOTUBAEHUE U30NALMM OBMOTOK.

N3mepeHune Nnpom3BoaMTCA NP HOMUHAIbHOM HanpsaxXeHn obmoTkuM A0 0,5 KB BKAOYUTENBHO MEFAOMMETPOM
Ha Hanps»keHun 500 B, a Nnpn HOMUHA/IBHOM Hanps»XeHUn o6MoTKM Bbiwe 0,5 KB - MEraOMMETPOM Ha HanpsAKeHUU

1000 B.

M3mepeHHOoe 3HaYeHne CONPOTUB/EHUA U30ALMUMN AO0KHO BbITh HE MeHee nNpuBeaeHHoro B Tabn. 1.8.7;

HAMMEHBLUME OO0NYCTUMBbIE 3HAYEHWA COMNPOTUB/TIEHNA N301ALINN

OBMOTOK MALLMH MOCTOAHHOIO TOKA

Tabnunua 1.8.7

TemnepaTypa 06moTku, °C | ConpoTusieHue nsonaumm Re" , MOM, Np¥ HOMWHANBHOM HanpPAXEHUU MaLLVH, B
230 460 650 750 900
10 2,7 5,3 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 7,5
30 1,3 2,6 3,8 4,4 5,2
40 0,85 1,75 2,5 2,9 3,5
50 0,6 1,2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

6) conpoTnBneHne U3onAunmM baHaaKel.

N3mepeHre Npon3BoaAUTCA OTHOCUTENBHO KOPMNyca U yaepsKnBaembiX UMW 0OMOTOK.
M3mepeHHOoe 3HaYeHne CoNPOoTUBAEHUA U30AALUN A0KHO 6biTh He meHee 0,5 MOm.

3. UcnbiTaHWe N30AAUMKN NOBbIWEHHbIM HaNPAXKEHWEM NMPOMbILLIEHHOW YacToTbl.
McnbiTaHWe Npou3BOAMTCA MO HOPMam, npuBedeHHbIM B Tabn. 1.8.8. MpoAoMKMTENbHOCTb MPUNONKEHUA
HOPMWPOBAHHOIO UCMbITaTENIbHOrO HanpsAXeHUaA - 1 MMH. OBMOTKM MaLLMH MOLLLHOCTbIO MmeHee 3 KBT gonyckaeTca He

MCNbITbIBATb.

Tabnmua 1.8.8

WUCMbITATENIbHOE HAMPAXEHWE MPOMBbILLTEHHOW YACTOTbI M301ALIUN
MALLUMH NOCTOAHHOIO TOKA

UcnbiTyemMblii 06beKT XapaKTepucTmKa McnbiTaTenbHoOe HanpaxeHue, KB
3NIeKTPUYECKOMN
MaLUWHBbI
O6moTKa MaLwmnHbl BCex 8Uuom , HO He HUKe 1,2 1 He Bbille
MOLLHOCTEN 2,8

baHpaxkun AkopA To xe 1
PeocTaTbl M NyCKOPEry/IMPOBOYHbIE PE3NCTOPBI - 1 (M301ALMI0 MOXKHO UCMbITbIBATb
(ncnbiTaHMe MOXKeT NPOBOAUTHLCSA COBMECTHO C COBMECTHO C M30A5LUMeNn Lenei
Lenammn BosbyRaeHus) BO36YKAEHUA)
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4. 'amepeHune conpoTMUBIEHUA NOCTOAHHOMY TOKY:

a) 06MOTOK BO36YKAEHWSA. 3HAUYEHNE CONPOTUBIEHNS A0JIFKHO OT/IMYATLCA OT AaHHbIX 3aBOa-U3rOTOBUTENA He
bonee yem Ha 2%;

6) 06MOTKM fIKOPA (MeXKAy KONNEKTOPHbIMU MacTUHAMM). 3HAYEHUSA COMPOTUBIEHUI AO0/MKHbI OTINYATLCSA
OAHO OT Apyroro He 6osnee yem Ha 10%, 33 UCKAOYEHWEM Cay4vaeB, Koraa KonebaHus obycnoBneHbl CXeMoW
coefiMHEHUA 0OMOTOK;

B) PEOoCTaToB WM MYyCKOPEry/JMpoBOYHbIX pe3ncTopoB. M3mepsaeTtca obliee conpoTMBAeHWE, npoBepsieTca
Le/IOCTHOCTb OTNaekK. 3HayeHuna COI'IpOTVIBﬂGHVIVI AO01XKHbI OT/IMYATLbCA OT AaHHbIX 3aBO4a-U3rotoBUTENA HE bonee yem
Ha 10%.

5. CHATME XapaKTePMUCTUKM XONOCTOro Xo4a U UCMbITaHUe BUTKOBOWN M30NALMM.

Moabem HanpsaMKeHus cnedyeT NPousBOAMUTb: ANA FeHepaTopoB MOCTOSAHHOro Toka Ao 130% HOMWHaNbHOrO
HanpaxeHua; Ana Bo3byauTenei - 40 Haubonbliero (MOTOMIOYHOrO) UAK YCTAaHOBIEHHOTO 3aBOA0M-U3rOTOBUTE/IEM
HanpsaxeHua. NP NCNbITaHUU BUTKOBOW M30AALMM MaLLWH C YUC/IOM NOJIIOCOB Bosiee YeTblipex cpeaHee HanpaxeHme
MEXAY COCEeAHUMMU KOMEKTOPHbIMM MAACTUHAMWU A0/KHO BbiThb He Bbie 24 B. Mpoao/KMTeNbHOCTb UCMbITaHMA
BUTKOBOM U301ALMMU - 3 MUH.

OTK/IOHEHUE [AaHHbIX MONYYEeHHOW XapaKTEePUCTUKU OT 3HAYeHMI 3aBOACKON XapaKTEePUCTUKU [OOJIXKHO
HaxXoAMUTbCA B Mpeaenax NorpeLHoCTU U3MepeHus.

6. CHATWE Harpy304HOWN XapaKTEePUCTUKMN.
CnegyeT npousBoaAuTb Ana Bo3byauTenelt Npu Harpyske A0 3HAYEHWA He HUXKE HOMMHANABbHOrO TOKa
BO36YXKAeHMA reHepaTopa. OTKNOHEHME OT 3aBOACKOM XapaKTePUCTUKMU HE HOPMUPYETCA.

7. U3amepeHure BO3AYLWHbIX 3a30p0B MeXKAy MNOJ0CaMM.

M3mepeHua npoBoAATcs y MawuH MolHocTbio 200 KBT M 6onee. Pasmepbl 3a30pa B AMameTpasibHO
MPOTMBOMOIOMKHbIX TOYKAX AOJIKHbI OT/IMHYATLCA OAMH OT Apyroro He 6onee yem Ha 10% cpeaHero pasmepa 3a3opa.
Ons Bo3byautenen TypboreHepaTopos 300 MBT 1 6os1ee 3To oTAMYME HE A,01KHO NpeBbiwaTh 5%.

8. MicnbiTaHMe Ha XO/I0CTOM XO4y WM Mo Harpy3Kom.
Onpepensetca npeaen pPeryavMpoBaHMA  4acTOTbl BPaWEHWA WAM  HaNpsXeHWs, KOTOPbIM  [0/KeH
COOTBETCTBOBATb 3aBOACKMM M NMPOEKTHLIM AaHHbIM.

1.8.15. dnekTpoasuratenn nepeMeHHoro Toka

dneKkTpoaBUraTENN NEPEMEHHOIO TOKA HanpskeHmem 4o 1 KB ucnoitoiBatotcss no n. n. 2,4 "6", 5, 6.
dneKkTpoaBUraTenn nepemeHHOro Toka HanpaxKeHuem Bbiwe 1 KB ucnbiTbiBatoTcaA no n. n. 1 - 6.
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1. OnpegeneHne BO3MOXKHOCTM BK/IOYEHUSA BE3 CYLWKKN 3N1eKTpoaBUraTenei Hanps:keHrnem Bbiwe 1 KB.
dneKTpoaBUraTeIN NEPEMEHHOIO TOKa BK/IOYAOTCA 6E3 CYLIKW, eciv 3HAaYeHUsA COMPOTUBIEHUA U3O0NALMMU U
KoadpPpnumeHTa abcopbumMm He HUXKeE YKa3aHHbIX B Tabn. 1.8.9.

OOMNMYCTUMbIE 3HAYEHMA CONPOTUB/TIEHNA
n3019Unn N KO3POULMEHTA ABCOPBLMN 11 OBMOTOK
CTATOPA 3/IEKTPOZIBUIATE/IEN

Tabnunua 1.8.9

MOLWWHOCTb, HOMUHaIbHOE HanpaAXeHue
aneKkTpoaBuraTens, Bua N3onaumMm obMmoTok

KpuTepum oLLeHKN COCTOAHUA U30ALMM OOMOTKM

CTaTopa

3HayeHne conpoTUBAEHUA
nsonaunmn, MOm

3HayeHune
Ko3ppuMumneHTa

abcopbunm

Reo" / R™"

1. MouwHocTb 6onee 5 MBT, TepMmopeakTUBHan U
MWKa/ZIeHTHaA KOMNayHAUPOBaHHAA nN3onAauuna

2. MowHocTb 5 MBT 1 HMKe, HanpAXKeHue Bbiwe 1 KB,
TepmopeakTUBHaA n3onauma

Mpwn Temnepatype 10 - 30 °C
CONpPOTMBAEHUE U30NALMUN He
HMKe 10 MOm Ha 1 KB
HOMWHA/IbHOTO JIMHEMHOTO
HanpAXKeHuA

He meHee 1,3 npu
TemnepaType
10-30°C

3. iBuratenn ¢ MMKaNeHTHON KoMNayHANPOBaHHOM
nsonaumen, HanpsaxeHue sbiwe 1 KB, mowwHocTbo 0T 1 A0
5 MBT BKAOUMTENBHO, a TaKXKe ABUraTeIN MeHbLUEN
MOLLHOCTW HapY»KHOM YCTAHOBKM C TAaKOW »Ke usonaumen
HanpAaxeHnem Bbiwe 1 KB

He HuKe 3HauYeHWI, yKa3aHHbIX B
Tabn. 1.8.10

He meHee 1,2

4. ipuratenn ¢ MMKaneHTHOM KOMNayHAMPOBAHHOM
nsonaumen, HanpsaxeHue Bbiwe 1 KB, mowwHocTbo 6onee 1
MBT, Kpome yKasaHHbIX B N. 3

He Hu»Ke 3HaYeHN, YKa3aHHbIX B
Tabn. 1.8.10

5. HanpaxeHue HuKe 1 KB, Bce Bnabl Usonauunm

He HuKe 1,0 MOm npum
TemnepaType 10-30 °C

6. ObmoTKa poTopa

0,2

7. TepMOMHAMKATOpPbI C COeAUHUTENIbHbIMW NPOBOAAMMN,
NoALWNNMHUKN

B cooTBeTCTBMU C YKa3zaHUAMM 3aBOA0B-

usrotosutenemn
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2. MamepeHme conpoTmnBneHnAa n3onAaunn.

,CLOI'IyCTMMbIe 3Ha4YeHunAa conpoTuBaeHNA U30ALUN 3ﬂeKTpO,£I,BMFaT6ﬂel>‘I HanpAaxeHunem Bblille 1 kB AO0J1KHbI

COOTBETCTBOBAaTb HOPMaM, NpueeaeHHbIM B Tabs. 1.8.10.

Tabnunua 1.8.

HAUMEHBLUME OONYCTUMBbIE 3HAYEHWA COMNPOTUBTEHNA N301ALINN

ONA SNEKTPOABUIATENEN (TAB/. 1.8.9, M. M. 3, 4)

10

Temnepatypa 06moTKHM, °C

ConpoTtusnieHne nsonaumm Reo" , MOM, Npy HOMUHA/IBHOM HaNPS*KEHUM 0OMOTKM, KB

3-3,15 6-6,3 10-10,5
10 30 60 100
20 20 40 70
30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

Y CUHXPOHHbIX 3N1EKTPOABUIraTeNeN N INeKTpoaBUraTenen ¢ GasHbIM POTOPOM Ha HanpsaKeHue 3 KB v Bbllwe uam
MolHocTblo 6onee 1 MBT npousBogMTCA M3MEPEHME COMPOTUBAEHUS M30AALMM POTOPa MEraoMMETpPOM Ha
Hanps»eHue 1000 B. MamepeHHOe 3HaYeHne CONPOTUBEHUA A0KHO ObiTb He Huxke 0,2 MOMm.

3. UcnbiTaHMe NOBbIWEHHbIM HanpAaxXeHnem I'IpOMbILUI'IGHHOVI 4acToTbl.

MpounsBoaunTCA Ha NOJIHOCTbIO COBPAHHOM aNneKTpoaBUraTene.
UcnbiTaHne oBMOTKM CcTaTopa NPOM3BOAMUTCA A1A Kaxkgol ¢asbl B OTAE/NbHOCTM OTHOCUMTE/IbHO Kopnyca npu
OBYX APYrUX, COEAMHEHHbIX C Koprnycom. Y ABuratenen, He MMelLmX BbIBOAOB KaxKaoW ¢dasbl B OTAE/NbHOCTH,

AO0NYCKaeTcAaA Npon3soanTb UCNbITaHNE BCelt 0OMOTKN OTHOCUTE/IbHO Kopnyca.

3HayeHMA WCNbITaTe/NbHbIX HaNpAXeHUi npusedeHbl B Tabn. 1.8.11. MpoAo KUTENbHOCTb MPUAOKEHMA
NCMbITAaTE/IbHOTO HANPAXKEHUA - 1 MUH.
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Tabnumua 1.8.11

NUCNbITATE/IbHBIE HAMPAXEHWA MPOMbILW/TIEHHOM YACTOTbI /11 OEMOTOK
3/IEKTPOABUIATE/IEM MEPEMEHHOIO TOKA

UcnbITyembi 3n1eMeHT MowHocTb HomuHanbHoe UcnbiTaTenbHoe
3NEeKTpo- HanpsxxeHue HanpsA»eHue, KB
ABuraTens, anekTpoasuratens, KB
KBT
1. ObmoTKa cTaTopa MeHee 0,1 Huke 0,1 0,8 x (2Uyom + 0,5)
Or 1,0 u po|HuxeO,1 0,8 x (2Uuom + 1)
1000
Bbiwe 0,1 0,8 X (2Uyom + 1), HO He
meHee 1,2
011000 1 0o 3,3 srkatountensHo | 0,8 x (2Upom + 1)
bonee
OT1 1000 1 Bobiwe 3,3 0o 6,6 0,8 x 2,5Uuom
bonee BK/IIOYUTENBHO
OT1 1000 1 Bbiwe 6,6 0,8 x (2Uuom + 3)
bonee
2. O6MOTKa poTOpa CUHXPOHHbIX - - 8-KkpatHoe Uyom cHUcTEMDI
aneKTpoaBuraTenen, npegHasHa4YeHHbIX AN BO36YKAEHMUA, HO He
HenocpeaCcTBEHHOro NycKa, C 06MOTKOM! meHee 1,2 n He bonee
BO30OYKAEHMA, 3aMKHYTOMN Ha pPe3ncTop Uam 2,8
WUCTOYHUK NUTAHUA
3. O6MOTKa poTopa 3NeKTpoABUraTens C - - 1,5U, <*>, HO He MeHee
$asHbIM poTopom 1,0
4. Pe3ncTop uenu raweHmna noasa CUHXPOHHbIX | - - 2,0
asuratenem
5. PeocTatbl 1 nyckoperyampyowme - - 1,5U, <*>, HO He meHee
pe3ncTopsl 1,0
<*> U — HallpAXeHMEe Ha KOJIbLIax npn Pas3OMKHYTOM HeIllIOOBVXHOM
p

poTope M HOMMHAJIBHOM HAallIPAXEHMM Ha CcTaTope.

4. 'amepeHune conpoTMBIEHUA NOCTOAHHOMY TOKY.
N3mepeHune Npom3BoANTCA NPU NPAKTUYECKU XONO0AHOM COCTOAHUM MALLMUHBI.

a) ObMOTKK cTaTopa 1 poTopa <1>.

<1> ConpoTuBneHne NOCTOAHHOMY TOKY 0BMOTKM poTOopa M3MepPAETCA Y CUHXPOHHBIX 3/1eKTpoaBuratenei u
ACMHXPOHHBIX 3NeKTpoaBuraTenen ¢ ¢pasHbIM PpOTOPOM.

N3mepeHne NpomnsBoAUTCA Y d/1eKTpoaBMraTeNiel Ha HanpaxeHue 3 KB v Bbiwe. MpuBeaeHHbIe K 04UMHAKOBOM
TemnepaType M3mMepeHHble 3Ha4YeHUA CONPOTUBNEHUI pas3nyHbiX da3 0OMOTOK, a TakKe 0OMOTKM BO3OYKAEHMA
CUHXPOHHbIX ABUraTeNen He A0NKHbI OTANYATLCA APYT OT APYyra U OT UCXOAHbIX AaHHbIX 6osee yuem Ha 2%.

6) PeocTaTbl ¥ NyCKOpPEeryiMpoBOYHbIE PE3UCTOPBI.

[na peocTtaTtoB 1 MyCKOBbIX PE3UCTOPOB, YCTAHOBAEHHbIX Ha dNEKTpoABUraTenax HanpaxeHnem 3 KB v Bblwe,
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CONPOTUBAEHNE N3MEPSAETCA Ha BCEX OTBETBAEHMAX. [ aneKTpogBuraTenein HanpaxeHnem HuxKe 3 KB nsmepsercs
obLliee conpoTMBAEHNE PEOCTATOB U NMYCKOBbLIX PE3NUCTOPOB M NPOBEPAETCA LLEeIOCTHOCTb OTMNaeK.
3HauyeHMA COMPOTUBIEHUA HE A0/IXKHbI OTIMYATLCA OT UCXOAHbIX 3HaYeHul bonee yem Ha 10%.

5. lMposepKa pa6OTbI 31EeKTpoABUTaTENA HA XOTOCTOM Xo4Yy NN C HEHArpyXeHHbIM MEXaHU3MOM.
npOAOI'I)KMTEI'IbHOCTb NPOBEPKN HE MeHEee 1 vaca.

6. MpoBepKa paboTbl 31eKTpoABUTraTENA NO4 HArPy3KOM.

MponsBoauTCca Npu Harpyske, obecrneynBaemon TEXHONOTMYECKMM 0O0OpYyAOBaHMEM K MOMEHTY cAayu B
aKcnayaTaumio. Mpu 3aToM AN 3NEKTPOABUIATENS C PErYIMPYEMON YAacTOTOM BpaALLEHMA ONpesenstoTca npeaenbl
perynmposaHusa. MpoBepstoTca Ten1080e M BUOPALMOHHOE COCTOAHMA ABUraTens.

1.8.16. Cunosble TpaHCPOPMATOpPbI, aBTOTPAHCHOPMATOPbI, MaC/IsHbIE PEAKTOPbLI U 3a3eM/IAIOLLME Ayroracsawme
peakTopbl (ayroracawime KaTyLwKm)

MacnoHanonHeHHble TpaHcpopmaTopbl MOLWHOCTLIO A0 630 KB x A ucnbiThiBatoTca no n. n. 1, 2 (TonbKo
conpoTuBaeHune nsonsauuu), 11 - 14.

MacnoHanonHeHHble TpaHCchOpPMaTOPbl MOLLHOCTbIO 40 1,6 MB x A ucnbitbiBatotcano n.n. 1,2, 4,9, 11 - 14,

MacnoHanonHeHHble TpaHcPopMaTopbl MOLLHOCTbIO 6oee 1,6 MB x A, a Takke TpaHcPopMaTopbl COBCTBEHHDIX
HYKJ, 3/IEKTPOCTAHUMN HE3AaBUCUMO OT MOLLLHOCTM UCMbITbIBAOTCA B NOJIHOM 06beme, NpeaycMOTPEHHOM HacTOALLMM
naparpagom.

Cyxue 1 3ano/IHEHHbIE HETOPOYUM XKUAKUM ANINEKTPUKOM TPaHCHOPMATOPbI BCEX MOLLHOCTEN UCMbITbIBAOTCSA
non.n.1-7,12,14.

1. OnpeaeneHune ycioBUiA BKIOYEHUA TpaHCHOPMATOPOB.
Cnenyet Npon3BOANTb B COOTBETCTBMU C YKa3aHUAMM 3aBOAa-NU3rOTOBUTENS.

2. UamepeHmne XapaKTepucTnK N3onaumm.
Ona TpaHcopmaTopoB HanpsarkeHuem Ao 35 KB BKatoumtenbHo molHocTbto Ao 10 MB x A 1 ayroracawmx
PEaKTOPOB CONMPOTUBAEHNE U30NALUMU OOMOTOK A0/IKHO ObITb HE HUXKE C/IeAYIOLLUX 3HAYEHNI:

T , °C 10 20 30 40 50 60 70

R" , MOwm 450 300 200 130 90 60 40.
60

ConpoTtuBsieHMe M30aALMKN Cyxux TpaHchopmaTopoB npu TemnepaType 20 - 30 °C Ao1KHO BbiTb 4719 0OMOTOK C
HOMWHANbHbIM HaNpPAXeHUeM:

00 1 kKB BKkAtounTenbHO - He meHee 100 MOm;

6onee 1 KB oo 6 KB - He meHee 300 MOwm;

6onee 6 KB - He meHee 500 MOMm.

[na octanbHbIX TpAaHCPOPMATOPOB CONPOTUBNEHNE U3OAALMN, NPUBELEHHOE K TEMNepaType U3MEPEHUit Ha
3aBOAe-M3roToBuTENE, LOMKHO COCTaBAATL He meHee 50% MCXOAHOro 3HaYeHus.

3HayYeHMA TaHreHca yraa AN3NEKTPUYECKUX NoTepb (tg AenbTa), NpuBeAEeHHbIE K TEMMNepPaType U3MepPeHUit Ha
3aBOZe-U3roTOBUTENE, HE AO/IKHbI OT/IMYATLCA OT UCXOAHbIX 3HAYEHUI B CTOPOHY yXyAweHus 6onee yem Ha 50%.

M3mepeHnsa conpoTUBNEHUA U30AALMK U tg AenbTa A0/KHbI MPOU3BOANUTLCA NPU TeMnepaType 06MOTOK He
HUXKeE:

10 °C - y TpaHcdopmaTopoB HanpseHnem Ao 150 KB;

20 °C - y TpaHchopmaTopoB HanpaxeHnem 220 - 750 KB.

N3mepeHue tg aenbta TpaHcHOPMaTOPOB MOLHOCTLIO A0 1600 KB X A He 06s3aTesbHO.

M3mepeHusa conpoTMBAEHUA U3ONALMM AOCTYMHbIX CTAMHbIX LWNUAEK, 6aHaaxel, nonybaHpaxen Apem u
NPeccyowmx Konewl, OTHOCUTENbHO aKTUBHOW CTasM U 3NEKTPOCTATUYECKUX 3KPAHOB, OTHOCUTE/NIbHO OOMOTOK U
MarHMTonpoBOAa NPON3BOAATCA B C/ly4ae OCMOTPA aKTUBHOM YacTu. MI3amepeHHble 3HaYeHWs 401KHbl ObITb HE MeHee
2 MOm, a u3onsauum spmoBbix 6anok - He meHee 0,5 MOm. M3mepeHuUs NPOM3BOAATCS MEraoMMETPOM Ha
Hanpa»xeHne 1000 B.
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3. UcnbiTaHWe NOBbIWEHHbIM HAMPSAXeHWEM MPOMbILIEHHOM YacToTbl:
a) u3onauumM 0BMOTOK BMecTe C BBOAamMM. McnbiTaTeNbHble HanpsKeHus npuBefeHbl B Taba. 1.8.12.
MpPOAOAKNTENBHOCTb MPUIOKEHUA HOPMUPOBAHHOIO UCMbITATE/IbHOTO HaNpAXeHusa 1 MUH.

Tabnunua 1.8.12

WUCNbITATE/IbHOE HAMPAXEHWUE NMPOMbILL/IEHHOM YACTOTb!
BHYTPEHHEWM M301AUMN CU/T0BbIX MAC/TOHANO/IHEHHbIX
TPAHCO®OPMATOPOB W PEAKTOPOB C HOPMAJIbHOWM M30/ALMEN
N TPAHCOOPMATOPOB C OBNEMYEHHOM M30NALIMEN
(CYXUX N MACNOHAMOJ/THEHHbIX)

Knacc HanpAaxeHua McnbiTaTenbHoe HanpAXKeHWe Mo OTHOLLIEHMIO K KOPRyCy U ApyrMm 06MoTKam, KB,
06bmOoTKM, KB 4NA U30NALMK
HOpMasbHOM obneryeHHoM

010,05p801 4,5 2,7

3 16,2 9

6 22,5 15,4

10 31,5 21,6

15 40,5 33,5

20 49,5 -

35 76,5 -

McnbiTaHMe NOBbIWEHHBIM HanpAXeHWeM NPOMbILWAEHHOW YAacTOTbl U301ALMN OOMOTOK MAC/NOHAMNOAHEHHbIX
TpaHchopmMaTopoB He 0b6A3aTesIbHO.

MchnbiTaHMe  MNOBbIWEHHbIM  HanpsXeHWEeM  MPOMbILWIEHHOMW  4acToTbl  M30AAUMM  OBMOTOK  CyXMX
TpaHcdopmaTopoB 06A3aTENbHO U MPOU3BOAUTCA NO HOpMam Tabn. 1.8.12 ana annapaTos Cc 061er4eHHON nsonsumne.

MmnopTHble TpaHCHOPMATOPbLI Pa3peLlaeTca UCMbITbIBaTb HAaNPAXKEHUAMM, YKa3aHHbIMKU B Tabn. 1.8.12, anwb B
TeX Cy4anx, eC/IM OHM HEe NPEBbILIAIOT HANPAXKEHUA, KOTOPbIM AaHHbIW TpaHchopmaTop Hbla UCNbITAH Ha 3aBOAeE.

UcnbiTaTenbHOE HanpaXeHWe 3a3eMNAILWUX PeakToOpoB Ha HanpaxKeHne Ao 35 KB aHanornyHo npmeegeHHbIM
Ana TpaHcPopMaToOpPOB COOTBETCTBYIOLLLEIO KNacca;

6) M30MAUMM [OCTYMHbIX CTAMHbIX LIMNMAEK, NPEeccylolmx Koneu, n ApmoBbix 6anok. McnbiTaHue cneapyet
NpPoM3BOAMTL B C/lyd4ae OCMOTPa aKTUMBHOM 4YacTu. McnbiTaTenbHoe HanpaxeHwe 1 KB. MpoaonKntenbHOCTb
NPUAONKEHUA HOPMUPOBAHHOIO UCMbITAaTE/NIbHOTO HaNpPAXeHUA 1 MUH.

4. ’3amepeHune conpoTusaeHnA 0O6MOTOK NOCTOAHHOMY TOKY.

Mpon3BoAUTCA Ha BCex OTBeTBAeHUsAX. COMpPOTMBAEHME [O/MKHO OTAMYaTbCA He 6onee 4yem Ha 2%
COMPOTUBAEHMUA, NONYYEHHOTO Ha TAKOM }Ke OTBETB/IEHUN APYruX $as, UM OT AaHHbIX 3aBOAA-U3rOTOBUTENS.

3HayeHne conpoTMBIEHUs 0BMOTOK 0A4HOda3HbIX TPAHCPOPMATOPOB NOC/IEe TEMMNEPATYPHOro nepepacyeTa He
[AOJIKHO 0T/IMYaTbCA bonee Yem Ha 5% MCXOLHbIX 3HAYEHUA.

5. Nposepka KoappuumeHTa TpaHchopmaLmm.

Mpon3BOANTCA Ha BCEX CTyMNeHAX NnepeKkatoyeHma. KoadpduumneHT TpaHchopmMaLLMmM SOKEH OTANYATLCA He Bosee
Yyem Ha 2% 3HaYeHMN, NOJIYYEHHbIX HA TOM }Ke OTBETBAIEHMM Ha ApYyrux ¢pasax, MaM OT AaHHbIX 3aBOAA-U3rOTOBUTENS.
Ona TpaHcdopmaTtopos ¢ PIMH pasHuua mexkay KoadduumeHTamm TpaHchopmaLmMm He A01KHaA NPEBbILWATh 3HAYEHUS
CTYNEHW PeryiMpoBaHus.

6. MpoBepKa rpynnbl coeanHeHMA TpexdasHbIX TpaHCHOPMaTOPOB M MONAPHOCTM BbIBOAOB OAHOdA3HbIX
TpaHchopmaTopoB.
I'Ipomssop,mcn, €C/In OTCYTCTBYIOT NMAaCnopTHble AaHHble UIN eCTb COMHEHNA B AOCTOBEPHOCTU 3TUX AaHHbIX.

N3 Ha camnt 26


https://tk-expert.ru/

lpynna coegMHEeHNM A0/1}KHA COOTBETCTBOBATbL NACMNOPTHbIM AaHHbIM M 00603HAYEHUAM Ha LUTKE.

7. U3mepeHure noTepb XOJI0CTOro XxoAa.

MN3mepeHua npoussBoasTtcs y TpaHchopmaTopoB molwHocTbio 1000 KB x A u 6osee npu HanpaxKeHuu,
noaBOAMMOM K OOMOTKE HU3LIEro HanpsXXeHUs W PaBHOM YKA3aHHOMY B MPOTOKOJIe 33aBOACKMX MCMbITaHWUMA
(nacnopte), Ho He 6onee 380 B. Y TpexdasHbix TPAHCHOPMATOPOB MOTEPU XONOCTOTO XOAa WU3MEpPATCA Npu
oAHOba3HOM BO36YKAEHUMN MO CXeMaM, MPUMEHAEMbIM Ha 3aBOZe-U3roToBuTeNe.

Y TpexdasHbix TpaHcPOpMaTOpOB NMpU BBOLE B 3KCMJyaTaLMi0 COOTHOLIEHME NOTepb HA pasHbix ¢asax He
[OJIKHO OT/INYATBCA OT COOTHOLWEHUI, NPUBEAEHHbIX B MPOTOKO/1e 3aBOACKMX UCMbITaHWUI (nacnopTe), 6onee yem Ha
5%.

Y opHodasHbIx TpaHCGOPMATOPOB MPW BBOAE B IKCMAyaTaALUIO OTIMHME M3MEPEHHbIX 3HAYeHWI noTepb OT
NCXOAHbIX HEe A0/KHO npesbiwaTtb 10%.

7.1. VsmMepeHMUe CONPOTUBJIEHUS KOPOTKOI'O BaMEIKaHUA (Z )
K
TpaHcdopmMaTopa.
VIBMepeHre MNPOMBBOIMTCSA Yy TpaHchopMaTopor 125 MB x A u OoJjee.
Insa TpaHchOpMaTOPOB C YCTPOMCTBOM PeryJIMPOBaHMSA HaNPSIXEHMUsa MO0I
HaTrpy3KOM Z M3MepseTcsS Ha OCHOBHOM U ODOMX KpPaMHMX OTBETBJIEHUAX.
K
SHadeHUsa 7 He IOJIXKHE IPEeBBINATh 3HAa4YeHMA, OINPeNeJIEHHOTO IO
K
HanpsxeHmuio K3 (u ) TpaHcdopMaTopa Ha OCHOBHOM OTBETBJIEHUM, OoJee
K
yeM Ha b5%.

8. MNpoBepKa paboTbl NepeKoYaloLWEero yCTpoiCTBa.
Mpoun3BOAUTCA B COOTBETCTBUM C YKa3aHMUAMM 3aBOLA-U3rOTOBUTENS.

9. NcnbiTaHMe HaKa c paguaTtopamu.

UcnbITaHMam noagepratoTcs Bce TpaHCHOPMaTOpPbl, KPOME repmMeTU3MPOBAHHbBIX U HE MMEIOLLMX PACLLMPUTENS.
NcnbiTaHme nponssoauTca:

y TpaHCchOpPMaATOPOB HanpsKeHem A0 35 KB BKAOUMUTENBHO - ’MAPABANYECKUM AaBneHuem ctonba macna,
BbICOTa KOTOPOTro Haj, ypOBHEM 3aNOJIHEHHOIO pacwmnpuTena coctasnasneT 0,6 m, 33 UCKAOUYEHUEM TpaHchOpMaToOpoB
C BOJIHUCTbIMM BaKamMM M NAACTUHYATLIMU PagnaTopamm, 418 KOTOPbIX BbICOTa CTo/16a Macna NPUHMMAETCA paBHOM
0,3 m;

Yy TpaHchOpMaToOpOB C MEHOYHOM 3aWMTOM Macna - CO34aHMEM BHYTPU FMOKON 060/104KU M3OLITOYHOIO
AasneHuna sosgyxa 10 Kla;

Yy OCTaNbHbIX TpaHCHOPMATOPOB - CO34aHMEM M3OLITOYHOrO AAaBAEHWUA a30Ta MAM cyxoro Bosayxa 10 KMa B
HagMacNAHOM NPOCTPAHCTBE pacnpuTens.

MpoAoKUTENBHOCTb UCMBITAHMA BO BCEX CNyYasAX - He meHee 3 4. TemnepaTtypa macna B 6ake npu UCMbITaHMAX
TpaHchopmaTopoB HanpaxeHMem 4o 150 KB BKoUMTENbHO - He HMKe 10 °C, ocTanbHbIX - He Huxe 20 °C.

TpaHcpopmaTop cHMTAETCA MACNONAOTHbBIM, EC/IN MPU OCMOTPE NOC/IE UCMbITaHMA TeYb Macaa He obHapyKeHa.

10. NpoBepKa YCTPOICTB OXaXKAEHUSA.
PeXnm nycka 1 paboTbl OXNaxKAatoLLMX YCTPOMCTB A0KEH COOTBETCTBOBATb YKa3aHUAM 3aBOAA-U3rOTOBUTENS.

11. lNMpoBepKa cpeacTs 3aWmMTbl Macna.
Mpon3BoanTCcA B COOTBETCTBUM C YKA3aHUAMM 32aBOAA-U3rOTOBUTENA.

12. ®asuposKa TpaHCHOPMaTOPOB.
[onKHO MMeTb MecTo coBnageHue no dasam.

13. VcnbiTaHue TpaHchOpMaTOPHOro Mmacna.

CBerkee Mac/io nepes 3a/MBKOM BHOBb BBOAMMbIX TPaHCHOPMaATOpOB, NpubbIBatoLmnx 6e3 macna, L0NKHO ObiTh
MCMbITaHO No nokasatenamn.n.1-6,7-12 tabn. 1.8.33.

Y TpaHchopmaTopoB HanpaxeHnem g0 35 KB macsio pekomeHAyeTca MCNbITbiBaTb NO NoKasatenam n. n. 1-7
Tabn. 1.8.33, gonycKaeTcs He NPOM3BOAUTbL UCMbITaHMA No n. N. 3, 6 u 7 Tabn. 1.8.33.

Y tpaHchopmatopos HanpsakeHnem 110 KB u Bbiwe Macno ucnbiTbiBaetca no n. n. 1-7 tabn. 1.8.33, a y
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TpaHCHOPMATOPOB C NAEHOYHOM 3aLWMTOM Macna - 4onoHUTeNbHO no n. 10.

Y TpaHcdopmaTtopoB ¢ PMH macno 13 6aka KOHTaKTOpa YCTPOMCTBA PEryIMPOBaHMA HanpAXKeHUA Noj, Harpy3Kom
WCNbITbIBAETCA B COOTBETCTBMU C MHCTPYKLUMEN 3aBoaa - nsrotosutena PIMH.

M3 repmeTr3npoBaHHbIX TpaHchopmaTopos Npoba macsia He oToMpaeTcs.

Y TpaHcdopmaTopos HanpsakeHnem 110 KB u Bbiwe, a TakKe 6104HbIX TPAHCHOPMATOPOB COOCTBEHHDIX HYXKA,
peKkomeHAYeTCcA NPOM3BOAUTL XPOMATOrpaduUeCcKnin aHaNn3 PacTBOPEHHbIX B MAcae rasos.

Macno 13 TpaHchopmaTopoB, NPUBBLIBAIOLLMX HA MOHTaX C MAc/ioM, MPU HaZIMYUK YA,0BETBOPAIOLLMX HOPMaM
noKasaTenen 3aBOACKOrO UCMbITaHMA, NPoOBeAeHHOro He HBosee yem 33 6 Mec. A0 BKAOYEHUA TpaHcPopmaTopa B
paboTy, pa3speluaeTca UCMbITbIBaTb TO/IBKO MO NokasaTtenam n. n. 1 m 2 1abn. 1.8.33.

Y TpaHcdopmaTopoB mowHOCTbIO A0 630 KB x A NpoBepKy macsa AoNyCcKaeTca NpoM3BOAMTL TOIbKO no n. n. 1
u 2 (Bu3yanbHo) Tabn. 1.8.33.

14. VicnbiTaHWe BKAKOYEHMEM TOJYKOM HA HOMMHANbHOE HanpAaXeHue.

B npouecce 3 - 5-KpaTHOro BKAKOYEHUA TPaHCPOpPMATOPa HAa HOMMHANbHOE HaMpAXKeHUe He AO0/IKHbl UMEeTb
MECTO ABNEHMA, YKa3blBalOLWME HA HeYA0BNETBOPUTE/IbHOE COCTOSAHNE TpaHChopmaTopa.

TpaHcdopmaTopbl, CMOHTUPOBaHHbIE MO cxemMe 6/10Ka C reHepaTopoM, PEKOMEHAYeTCcs BKA4YaTb B CeTb
NoAbEMOM HaNPAXKEHUA C HYAA.

15. VcnbiTaHne BBOAOB.
Cnepyet nponsBoanTb B cooTBeTCTBMM C 1.8.33.

16. UcnbiTaHWe BCTPOEHHbIX TPAaHCHOPMATOPOB TOKa.
Cnepyet nponssoanTb B cootseTcTBum ¢ 1.8.17.

1.8.17. UamepuTenbHbie TpaHchopmaTopbl TOKA

1. amepeHne conpoTUBAEHUA U30NALMUN.

MN3mepeHne conpoTUBAEHMA OCHOBHOW WM30MALMWM TPaHCHOPMATOPOB TOKA, M30NAUUU U3MEPUTENIbHOTO
KOHAEeHcaTopa W BblBOAA MocnefHelt 06KNagKn OyMakHO-MacAAHOM  M30AALMM  KOHAEHCAaTOPHOro Tuna
npomssogmtca meraommetpom Ha 2500 B.

MN3mepeHune conpoTUBIEHMA BTOPUUHBIX OOMOTOK M MPOMEXKYTOUYHbIX 0OMOTOK KackagHblx TpaHCOpMaTopoB
TOKa OTHOCMTENbHO LLOKONA NPOM3BOANTCA meraommeTpom Ha 1000 B.

N3mepeHHble 3Ha4YeHUs COMPOTUBAEHUA N30NALMN A0NKHbI ObITb HE MEeHee NpuBeaeHHbIX B Taba. 1.8.13.

Y KacKagHbIx TpaHcHOPMaTOPOB TOKA CONPOTUBAIEHUE U30AAUMU U3MepAETCA ANA TpaHcPopmaTopa TOKA B
uenom. Mpu HeyaoBNETBOPUTENbHBIX pe3y/bTaTaX TaKUX U3MEPEHWUN COMPOTUBIEHWE U30AALMU AONONHUTENbHO
M3MepAeTCA Mo CTYNeHAM.

Tabnnua 1.8.13

CONPOTUBNEHUE N30NALUNN KACKAOHBIX TPAHCOOPMATOPOB TOKA

Knacc Jonyctumbie conpoTtusneHna nsonaumm, MOm, He meHee
HanpAaxeHua, KB
OcHoBHan N3mepuTebHbIN Hapy»kHble BTopuyHble MpomeXKyTouHble
nsonsaumn BbIBOJ, cnoun 0bMOTKM <*> 0bMOTKM
3-35 1000 - - 50 (1) -
110- 220 3000 - - 50 (1) -
330-750 5000 3000 1000 50 (1) 1

<*> COI'IpOTMBJ'IeHMFI N301AUNN BTOPUYHbBIX 0bMOTOK npueeaeHbl: 6e3 CKObOK - NpPU OTKNHOYEHHbIX BTOPUYHbIX
uenax, B CKOBKax - C NOAKNHOYEHHBbIMU BTOPUYHBIMU LLENAMMN.

2. UamepeHue tg genbTa nsonauuu.
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N3mepeHua tg aenbTta TpaHCHOPMATOPOB TOKA C OCHOBHOM ByMarKHO-MaCAAHOM U30aALMEN NPOU3BOAATCA NPU
HanpAaxkeHuun 10 KB.
MN3mepeHHble 3HaYeHun, npuBeaeHHble K TemnepaTtype 20 °C, 4o/1XKHbl ObITb He 60/1ee yKa3aHHbIX B Tab. 1.8.14.

Tabnnua 1.8.14

3HAYEHWA TG AENBTA OCHOBHOW M301AUMU TPAHCOOPMATOPOB TOKA

Tun nsonauunm MpeaenbHble 3HaYeHUs tg AenbTa, %, OCHOBHOM U301ALMN TPAaHCPOPMaTOPOB
TOKa Ha HOMMHA/IbHOE HanpAXeHune
3-15 20-35 110 220 330 500 750
BymarkHO-6aKkenuToBas 3,0 2,5 2,0 - - - -
OcHoBHana bymarKHO-MacnaHan - 2,5 2,0 1,0 He 6onee 150% M3mepeHHOro Ha
N KOHAEHCcaTopHasA 3aBoje, Ho He Bbiwe 0,8

Y KackagHbIX TpaHCPOPMaTOPOB TOKA tg AeNbTa OCHOBHOM U301AUMKN M3MepPAETCA 1A TpaHchopmaTopa TOKA B
uenom. Npu HeyA0BNETBOPUTENbHBIX PE3y/IbTaTaxX TaKMX U3MEPEHUI tg AeNbTa OCHOBHOM M301ALUN A0MNOHUTE/IbHO
NPOV3BOLMUTCS U3MEPEHUE MO CTYMEHAM.

3. NcnbiTaHMe NOBbIWEHHbIM HaMpPAXXeHNeM NPOMbILWIeHHOM YacToTbl 50 Iu.

3.1. NcnbiTaHMe NOBbIWEHHbIM HaMPAXXEHMEM OCHOBHOWN NU30NALMUMN.

3HayeHMA UCNbITAaTE/IbHOrO HAMPAMXEHUs OCHOBHOW M30/AUMM NpuBeaeHbl B Tabn. 1.8.16. OantenbHoOCTb
UCMbITaHUA TPaHCHOPMATOPOB TOKA - 1 MUH.

JonyckaeTca nposBegeHne UCMbITaHU TPAaHCPOPMATOPOB TOKA COBMECTHO C OLMHOBKOM. TpaHcdopmaTopsl
TOKa HanpsakeHnem 6onee 35 KB He NoaBepraroTca UCNbITAHUAM NOBbLILWEHHbIM HANPAXKEHUEM.

3.2. VcnbITaHMe NOBbILWEHHbIM HanpAXeHUEM U301ALMM BTOPUYHBIX OBMOTOK.

3HayeHWe UCMbITAaTeNIbHOrO HaNpPAXeHUA AN U30AALUKN BTOPUYHBIX OBMOTOK BMecTe € NPUCOeANHEHHBIMU K
HUM LenaMun npuHMMmaeTca pasHbim 1 KB.

MpoaoNKUTENBHOCTb NPUNOKEHUA UCMbITATE/IbHOTO HANPAXKEHNUA - 1 MUH.

4. CHATME XapPaKTePUCTUK HaMarHM4MBaHumA.

XapaKTepucTMKa CHUMAETCA MOBbIWEHMEM HaMpsKeHWa Ha O[HOMW M3 BTOPUYHbLIX OOMOTOK A0 Hayana
HacblleHMA, HO He Bbiwe 1800 B.

Mpu HaAMYMKM Y OBMOTOK OTBETB/IEHMIN XapaKTEPUCTUKA CHUMAETCA Ha paboyem OTBETB/IEHUMN.

CHATaA XapaKTepUCTUKA COMOCTABASIETCA C TUMNOBOM XAPaKTEPUCTUKOM HaMarHMYMBAHWA WAN  C
XapaKTEPUCTUKAMMN HaMarHM4MBaHUA MCNPABHbIX TPAHCHOPMATOPOB TOKA, OAHOTUMHbBIX C MPOBEPAEMbIMMU.

OTAnumMAa OT 3HAYEHWIN, M3MEPEHHbIX Ha 3aBOAE-U3roToBMUTENE UM Ha UCMPABHOM TpaHchopmaTope TOKa,
OAHOTMMHOM C NPOBEPAEMbIM, HE A0/KHbI NpeBbiwaTb 10%.

JonycKkaeTca CHATME TONbKO TPEX KOHTPOJIbHbIX TOYEK.

5. UamepeHune kKoappuumneHta TpaHchopmaumnm.
OTK/IOHEHWE M3MepPEHHOro KoadpduumeHTa OT YKa3aHHOro B MacrnopTe UAM OT U3MEPEHHOro Ha MCMpPaBHOM
TpaHchopmaTope TOKa, OAHOTUMHOM C MPOBEPAEMbIM, HE LO/IXKHO NpeBbIWwaTb 2%.

6. U3mepeHue conpoTUBAEHNS BTOPUYHBIX OOMOTOK NOCTOAHHOMY TOKY.

MN3mepeHune npoBoanTCA y TPAHCHOPMATOPOB TOKA Ha HanpsaxKeHue 110 KB v Bbiwe.

OTKNIOHEHWE N3MEPEHHOro COMPOTMBAEHMA OOMOTKM MOCTOAHHOMY TOKY OT MAacnopTHOrO 3HAYeHWA UAK OT
N3MepeHHOoro Ha apyrux ¢asax He A0XKHO NpeBblwaTtb 2%. MNpu cpaBHEHUM M3MEPEHHOTO 3HAYEeHUA C MACNOPTHLIMMU
AaHHBIMW N3MepeHHOoe 3HaYeHWe CONPOTUBNEHUA AO/IKHO NPUBOAMUTLCA K 3aBOACKOM TemnepaType. MNpu cpaBHeHUN
c apyrumum dpasamum usmepeHua Ha Bcex Gpasax AOJIKHbI MPOBOAUTLCA NPU OLHOMN U TOW e TemnepaType.

7. UcnbiTaHua TpaHchopMaToOpHOro macna.
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Mpw BBOAE B 3KCM/yaTaLMio TPaHCHOPMATOPOB TOKA TPaHCHOPMATOPHOE MAC/IO AO0MKHO OblTb UCMbLITAHO B
COOTBETCTBUM C TpeboBaHuAMKM Tabn. 1.8.33, n. n. 1 - 6, ay repmeTMyHbIX 1 no n. 10.

Y Mac/IoHano/IHEHHbIX KacKaZHbIX TPaHCPOPMATOPOB TOKA OLLEHKa COCTOSIHMA TpaHCHOPMATOPHOro macsa B
KaXK[0M CTyneHn NpoBOAMTCA NO HOPMaM, COOTBETCTBYHOLLMM paboyemy HanpaxXeHuo CTyneHu.

8. UcnblTaHMe BCTPOEHHbIX TRAHCPOPMATOPOB TOKa.

Mpoussoautcanon.n.1,3.2,4 - 6. UamepeHue conpoTUBAEHMA U30ALNM BCTPOEHHbIX TPAHCPOPMATOPOB TOKA
Npou3BOAMTCA MeraoMmmeTpoM Ha HanpsaxeHune 1000 B.

N3mepeHHOEe conpoTuBaeHne nsonaunm 6es BTOpMUHbIX Lenein Ao/KHO bbiTb He meHee 10 MOm.

Jonyckaetca M3mMepeHMe COMPOTUBAEHUS W30ASLUMM  BCTPOEHHbIX TPAaHCHOPMATOPOB TOKA BMECTE CO
BTOPMYHbIMK Lenamn. MamepeHHoe coONpoTUBIEHME U30AALUN A0/KHO ObiTb HE MeHee 1 MOm.

1.8.18. NameputenbHble TpaHcHOPMaTOPbl HaNPAXKeHUA

1. dneKTpOMarHUTHbIe TPaHCPOPMATOPbI HaNPAXKEHUA.

1.1. UasmepeHune conpoTMBAEHMA U30ALMMU OOMOTOK.

N3mepeHne conpoTuBAeHUsA u30AAUMM O0OBMOTKM BH TpaHchopmaTopoB HanpaxeHua MpPoOM3BOAUTCA
MeraommeTpom Ha HanpsaskeHue 2500 B.

MN3mepeHne conpoTUBAEHUA M3ONALUM BTOPUYHLIX OBMOTOK, a TaKXKe CBA3YHLWMX OOMOTOK KacKagHbIX
TpaHcPOPMaTOPOB HaNpPAXKEHMA NPOU3BOLMUTCA MEFAOMMETPOM Ha HanpAaxeHne 1000 B.

M3mepeHHble 3HaYeHMA CONPOTUBIEHNA U30AALUKN AOMKHbI ObITb HE MeHee NpuBeLeHHbIX B Taba. 1.8.15.

Tabnunua 1.8.15

COMPOTUBNEHUE N301AUNN TPAHCPOPMATOPOB HATMPAXKEHNA

Knacc Hanpa)eHua, KB Jonyctumblie conpoTtusneHma nsonaummn, MOm, He meHee

OcHoBHan nsonauma | BropmuHble 06MoTKK <1> | CBA3yoLWMe 06MOTKM <1>

3-35 100 50 (1) 1

110-500 300 50 (1) 1

<1> ConpoTMBAEHUA U30NALLUM BTOPUYHBIX 0BMOTOK NpuBeaeHbI:
6€e3 CKOBOK - MPU OTKAHOYEHHbIX BTOPUYHbIX LLenAXx;
B CKOBKaX - COBMECTHO C NMOAKAOUYEHHBIMW BTOPUYHBIMM LLENAMMU.

1.2. UcnbiTaHMe NOBbIWEHHbIM HanpAXeHnem YyactoTbl 50 .

UcnbiTaHne u3onaunm o6moTkM BH MoBbIWeEHHbIM Hanps:KeHMem 4vactotbl 50 Ty npoBoautca ans
TpaHcHOPMaTOPOB HAMPANKEHUA C U30IALMEN BCEX BbIBOAOB 0OMOTKM BH 3TUX TpaHCchOpMaTOpOB Ha HOMMUHA/IbHOE
HanpsKeHue.

3Ha4YeHMA UCNbITaTe/IbHOTO HaMNPAXKEeHNA OCHOBHOM U3onauuK npuseaeHsbl B Tabn. 1.8.15.

ONnTenbHOCTb UCMbITaHWA TPAHCPOPMATOPOB HANPAXKEHUA - 1 MUH.

3HayeHME UCMbITATENIbHOIO HANpPSAMKEeHMA ONA U30NAUNM BTOPUYHBIX OOMOTOK BMECTe C NpucoegmMHEHHBIMWN K
HUM LEenAamMmmn NpuHMMaeTca paBHbim 1 KB.

MpoAoNKUTENBHOCTb NPUNOKEHUA UCMbITAaTE/IbHOTO HAMNPAMXKEHUA - 1 MUH.

1.3. UamepeHue conpoTuBAeHNA 0BMOTOK MOCTOAHHOMY TOKY.

M3mepeHne CONpoTMBAEHMA OBMOTOK MOCTOAHHOMY TOKY MPOWM3BOAUTCA Y CBA3YIOWMX OBMOTOK KacKagHbIX
TPpaHcHOPMATOPOB HaMNPAXKEHWUA.

OTK/NIOHEHUE M3MEPEHHOro COMPOTUBAEHUA OBMOTKM MOCTOAHHOMY TOKY OT MAcnopTHOro 3Ha4yeHusa UM OT
M3MEPEHHOTO Ha ApYyrux Gpasax He AONKHO npeBbiwaTth 2%. Mpu cpaBHEHUM U3MEPEHHOrO 3HAYEeHMA C MaCMOPTHbIMM
[AaHHbIMM M3MePEHHOE 3HaYeHMe CONPOTUBAEHMA AO/KHO NPUBOANTLCA K TeMNEpPaType 3aBOACKUX UCMbITaHWIA. Mpu
CPaBHEHMUU C Apyrummn hasamm namepeHns Ha Bcex Gpasax AO/KHbI MPOBOAMTLCA NPY OAHOW M TOM Ke Temneparype.
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1.4. UcnbiTaHne TpaHchOPMaTOPHOro machna.

Mpw BBOAE B 3KCMNyaTaLMIO TPaHCPOPMATOPOB HAMPAKEHUS MACN0 A0/IKHO BbITb UCMbITAaHO B COOTBETCTBUM C
TpeboBaHuAMKM Tabn. 1.8.32, n. n. 1 - 6.

Y Mac/I0HanoO/IHEHHbIX KacKagHbIX TpchcbopmaTopOB HanpAaXeHnAa oueHKa COCTOAHUA Macna B OTAENbHbIX
CTyneHAX NnpoBo4nUTCA MO HOPMam, COOTBETCTBYHOLLNM paﬁol-lemy HanpAXeHUK CTyneHwn.

2. EMKOCTHble TpaHChHOPMATOPbI HaNPAXKEeHUA.

2.1. UcnbiTaHune KOHAEeHCaTopOoB Ael’lMTeJ’Iel\;I HanpAaXxeHnA.

McnblTaHne KOHAOeHcaTopos p,enmeneﬁ HanpAaXeHna nposoanTCA B COOTBETCTBUU C Tpe6OBaHVIFIMM pa3a.
1.8.27.

2.2. IamepeHune conpoTUBAEHNs U30ALUN INEKTPOMArHUTHOIO YCTPOICTBA.

N3mepeHune conpoTUBAEHUA N30A5LUNMM OOMOTOK NPoBOAMTCA MeraommeTpom Ha 2500 B.

ConpoTuBeHne U30ALMM He O0MKHO OTAMYATLCA OT YKasaHHOro B nacrnopte 6osee yem Ha 30% B XyALlyto
CTOPOHY, HO cocTaBNATb He meHee 300 MOm.

2.3. UcnbiTaHWe 31eKTPOMArHUTHOrO YCTPOMCTBA NOBbILWEHHbIM HanpsKeHnem YyactoTbl 50 .
MUcnbITaHMAM noagepraeTca n3onAauma BTOPMUYHbIX 0OMOTOK 31€KTPOMArHMTHOMO YCTPOMCTBA.
McnbiTatenbHoe HanpaxeHue - 1,8 KB. JAnTenbHOCTb NPUAOKEHUA HANPAXKEHMA - 1 MUH.

2.4. 3amepeHune conpoTuseHNa 0B6MOTOK NOCTOAHHOMY TOKY.

Mpw BBOAE B 3KCM/IyaTaUMIO U3MEPEHME CONPOTUBAEHUA 0BMOTOK MNOCTOSHHOMY TOKY MPOM3BOAUTCA Ha BCeX
MOIOMEHUAX NEPEK/IOYAIOLLEro YCTPONCTBA.

M3MmepeHHble 3HaYeHWA, NpUBeAeHHbIe K TemnepaType Npu 3aBOACKMX UCMbITaHUAX, HE AO/IKHbI OT/INYATLCA OT
YKasaHHbIX B nacnopte 6osee yem Ha 5%.

2.5. U3amepeHMe ToKa M NoTepb XON0CTOro Xoaa.
M3mepeHMe TOKa M MOTEPb XON0CTOrO0 XOAa MPOM3BOAUTCA MPU HaMNpPAXKEHUAX, YKa3aHHbIX B 3aBOACKOM
OOKYMEHTaL NN,

N3mepeHHble 3HaYEHMA HEe AO/IKHbI OTAIMYATBCA OT YKa3aHHbIX B macnopTte 6osnee yem Ha 10%.

2.6. NcnbiTaHne TpaHCHOPMATOPHOTO Macia U3 31IeKTPOMArHMTHOrO YCTPOMCTBA.

3HayeHMe NPOBMBHOIO HaNPsAXKEHMA Macsa 40KHO bbITb He MeHee 30 KB.

Mpn BBOAE B 3KCMJyaTaLMIO CBeXee cyxoe TpaHcPopMaToOpHOe Macio AAA  3a4MBKM  (4ONMBKW)
3/IEKTPOMArHUTHOIO YCTPOMCTBA AOJIXKHO ObITb UCMbITAHO B COOTBETCTBMU € TpeboBaHMamM Taba. 1.8.33, n.n. 1 - 6.

2.7. UcnbiTaHWe BEHTUNbHbIX Pa3pALHUKOB.
MpoBoaATCcAa cornacHo ykasaHuam pasa. 1.8.31.

1.8.19. MacnsaHble BbiKAtOYaTENN

1. U3amepeHune conpoTMBAEHUA N30NALNN:

a) NOABWMMKHBIX WM HAMPaBAAOLWMX 4YacTel, BbINOJHEHHbIX W3 OPraHMYeckMx maTtepuanos. [poussoamTca
MeraommeTpom Ha Hanpsa*keHue 2500 B.

ConpoTmBaeHME U30MALMUM HE AO/KHO BbiTb MEHbLLE CEAYHOLLMX 3HAUYEHUIA:

HoMmHaJIbHOE HaOpsSXeHMe 3 - 10 15 - 150 220 - 500
BHIKJIOUATENSA, KB
ConpoTuBJieHre wmu3oasaumm, MOm 1000 3000 5000;

6) BTOPUYHbIX LI,EFIEI‘;L IIEKTPOMArHNTOB BKIKOYEHUNA U OTKAKOYEHMA U T.M. npOM3BO,£I,MTCFl B COOTBETCTBUU C
1.8.37.

2. UcnbiTaHne BBOAOB.
MpounssoamntcA B cooTseTcTeum ¢ 1.8.34.
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3. OueHKa COCTOAHUA BHYTPNOaKOBOM M30ALMM N U30NALMUM AYrOracCUTENbHbIX YCTPOWCTB.

OueHKa npomnsBogmMTca y 6aKoBbIX MacnsAHbIX BbIK/OYaTeNe Ha HanpaxeHue 35 KB B Tom ciyyae, ecnm npu
M3MepeHuun tg Aenbta BBOLOB Ha MONHOCTbIO COBpPaHHOM BblK/AtOYaTeNe MOJyYeHbl MOBbILWEHHbIE 3HAYEHUA MO
CPaBHEHWIO C HOpMaMU, NpuBeaeHHbIMM B Tabn. 1.8.30.

BHyTpnbaKkoBaa M301ALMA U M30AAUMA AYroracuTeNbHbIX YCTPOMCTB MOA/eaT CyLWKe, eCn UCKAYeHue
B/AVAHWUA 3TOM M30ALMKN CHUMKAET M3MEPEHHbIN tg fienbTa 6onee yuem Ha 4% (abcontoTHOE 3HAYEHME).

4. VicnbiTaHMe U301ALMN NOBbIWEHHbBIM HanpAXXeHUEM MPOMbILNEHHOM YaCcTOThl:

a) M30/1AUMM  BblKAlOYaTeNleld OTHOCUTENbHO KOpMyca WAM OMopHOK wu3onsaumu. [poussoautcs ana
BblK/IlOYATENeN HanpskeHnem p[o 35 KB. McnbitatenbHoe Hanps)eHue ANA BblKAto4yaTenel NpUHMMAeTcA B
COOTBETCTBUM C AaHHbIMM Tabn. 1.8.16. MpooNKUTENbHOCTb NPUNONKEHUA HOPMUPOBAHHOIO WCMbITAaTENbHOIO
HanpAXeHua - 1 MUH.

AHaNOrMYHOMY WUCMBITAHUIO AO/KHA MNOABEPraTtbCA MU30/ALMA MEXKKOHTAKTHbIX Pa3pbiBOB  MACAAHbIX
BbIK/AtoYaTenen 6 - 10 KB;

Tabnunua 1.8.16

NCNbITATENBHOE HAMPAXEHWE NPOMbILL/TEHHOW YACTOTbI 417 BHELLHEWN
N301AUNN ATNTMAPATOB

Knacc UcnbiTaTenbHoe HanpsKeHue, KB, ans annapaTtos ¢ nsonauuen
HanpAxeHua, KB
HOpManbHOM HOpPMa/IbHOM obneryeHHoM obneryeHHoM
KepamMmnyeckom opraHM4yecKom KepamMunyecKom opraHM4yecKom
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 43,2
20 65 58,5 - -
35 95 85,5 - -

6) M30MAUMM BTOPMYUHbLIX Lenein M OBMOTOK 3/N1EeKTPOMArHMTOB BK/AKOYEHUA W OTKAKOYEHUA. 3HauyeHue
ucnblTaTeIbHOro HanpsxeHua - 1 KB. [Mpogo/iKMUTEeNbHOCTb MPUNOKEHMA HOPMMUPOBAHHOIO MCMbITAaTE/IbHOIO
HanpaxeHus - 1 MuH.

5. 3amepeHure conpoTMBEeHUA NOCTOAHHOMY TOKY:

a) KOHTAaKTOB Mac/siHbIX BblKAtoYaTesieln. M3amepsaeTcs CONPOTUB/IEHME TOKOBEAYLWEW CUCTEMbI MOKOCa
BbIK/lOYATENIA U OTAENbHbIX €ro 3/1€MEHTOB. 3HaYyeHWe COMPOTUBIEHUA KOHTAKTOB MOCTOSSHHOMY TOKY [OO0JIXHO
COOTBETCTBOBATb AaHHbIM 3aBOAa-U3roTOBUTENS;

6) WYHTUPYIOWMX PE3UCTOPOB AYroracuTesbHbIX YCTPOMCTB. M3MepeHHoe 3HaYeHMe CONPOTMBAEHMUA AO/KHO
OT/INYATLCA OT 3aBOACKMX AaHHbIX He 6osiee Yem Ha 3%;

B) OOMOTOK 3/1EKTPOMArHUTOB BK/IIOYEHUA U OTK/IOYEHWA, 3HAYeHMEe COMPOTUBAEHUIN OBMOTOK AO0/IKHO
COOTBETCTBOBATb YKa3aHMAM 3aBOA0B-U3rOTOBUTE/EN.

6. I3mepeHmne BpeMeHHbIX XapaKTEPUCTUK BblKOYaTeNeN.

M3mepeHne BpPeMEHHbIX XapaKTepPUCTUK NPOM3BOAMTCA ANA BbIKAOYATENEN BCEX KNAaCCOB HanpaMKeHus.
MN3mepeHune CKOpOoCTU BKIOYEHUS U OTK/IIOYEHUS CiedyeT NpoM3BOAMUTb ANA BbiKAtodvaTenel 35 KB 1 Bbilwe, Koraa 31o
TpebyeTcsa MHCTPYKLMEN 3aBOAA-U3rOTOBUTENSA. MI3MepeHHbIe XapaKTEPUCTUKM A0NKHbl COOTBETCTBOBATb YKa3aHUAM
3aBOJ0B-U3rOTOBUTENEN.
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7. I/IamepeHme Xo4a NnoABUXKHbIX yacrteit (TpaBepc) BbIK/TIOYATE/NIA, BXMMaA KOHTAKTOB NpPU BKJIHOYEHUMU,
O4HOBPEMEHHOCTU 3aMbIKaHUA N Pa3MblIKaHNA KOHTAKTOB.
ﬂonyquHble 3Ha4YeHMA JO0/1XKHbl COOTBETCTBOBATb YKAa3aHUAM 3aBOLI,OB-VI3FOTOBMTe}'Ier/'I.

8. MpoBepKa perynmpoBOYHbIX M YCTAHOBOYHbIX XapaKTePUCTUK MEXAHU3MOB, NPMBOA0B U BblK/tOYaTeNeN.
npOM3BO,D,VITCFI B obbeme 1 no HOpMam VIHCprKLI,VIVI 3aBOAOB-I/I3I'OTOBMTeﬂet;1 M NacnopToB 414 KaxXX4oro tuna
npmBoaa 1 BblK/IlOYaTENA.

9. MNpoBepKa AeNCTBUA MexaHN3Ma cBO60AHOMO pacLenieHuns.
MexaHu3am cBob60OAHOro pacuenaeHmsa NpuBoaa A0/KEH NO3BONATbL NPOU3BOAMTL ONepaLmy OTKAKOYEHMA Ha
BCEM X0/ KOHTAKTOB, T.€. B /1t060I1 MOMEHT OT Hayasia onepaLumn BKAYEHNA.

10. NpoBepKa MMHUMaNbHOrO HanpAXeHUs (AaBneHnA) cpabaTbiBaHUA BbiKAOYaTENEN.

MpoBepka MWHUMANbLHOrO Hanps)KeHua cpabaTbiBaHUA MPOU3BOAUTCA MOMOJIIOCHO Y BbIKAKOYaTeNen ¢
MOMOJIKOCHbIMM NPUBOAAMM.

MuHMMaNnbHoe HanpaMKeHue cpabaTbiBaHMA A0/KHO COOTBETCTBOBATb HOPMaM, YCTaHOBAEHHbIM 3aBOAAMM -
N3roTOBUTENAMM BbIKAtOYaTeNel. 3HaveHne AaBneHusa cpabaTbiBaHUA NMHEBMONPUBOAOB A0XKHO bbiTh Ha 20 - 30%
MeHbLLEe HUKHEero npegena paboyero AaBieHUs.

11. VcnbiTaHWe BbIKAOYaTEIE MHOFOKPATHbIMM ONPOOOBaHUSAMM.

MHOrokpaTtHble onpoboBaHMA BbIK/IOUYaTEEN - BbINO/HEHNE ONepaLunii BKAKOYEHMA N OTKIIOYEHUA U CNOMKHbIX
umknoB (B-O 6e3 BblAep:KKM BpemMeHM obsAsaTesibHbl ANA Bcex BbiKAtouyaTenei; O-B n O-B-O obAsaTenbHbl Ans
BbIK/IlOYATENIel, NpeAHa3HauYeHHbIXx ana pabotbl B pexxume AlB) - 4OMKHbI NPOUM3BOAUTLCS MPU HOMWHA/IBHOM
HanNpAXeHUN Ha BblBOAAX 3/IEKTPOMArHUTOB. YMCNO omepaumnii U CAOMKHBIX LMKAOB, MOANAENKALMX BbINOJHEHWUIO
BbIK/IlOYaTeIeM, A0/IKHO COCTaBAATb:

3 - 5 onepauuit BKAKOYEHNA U OTK/IHIOYEHMS;

2 - 3 uMKAa Kaxxaoro snaa.

12. UcnbiTaHWe TpaHCHOPMATOPHOro Mac/a BbiK/touaTenen.

Y 6aKoBbIX BbIK/OYATENIEN BCEX KJ/IACCOB HaMpsXKeHUM U mManoobbemHbix Bbikatoyatenen 110 KB m Bbiwe
McrnblTaHWe mac/ia NPOM3BOANTCA A0 3a/IMBKM Macaa B BbIK/IIOYATE/IN U NOC/IE Hee.

Y manoobbemHbIx BblkAtovaTenen go 35 KB macno ucnbiTbiBaeTca A0 3a/MBKM B AyroracutesibHble Kamepbl.
MUcnbiTaHMe macna npoussoauTca B cootseTcTemu ¢ Tabn. 1.8.33, n.n. 1, 3,4, 5.

13. McnbiTaHWe BCTPOEHHbIX TpaHCHOPMaTOPOB TOKa.
MpounssoguTtca B cooTeetcTeum ¢ 1.8.17.

1.8.20. Bo3gyLwHble BblKAKOYATENN

1. amepeHne conpoTUBAEHMA U30NALMUN:

a) OMOPHbIX W30/IATOPOB, W30/IATOPOB racUTENbHbIX KamMep W OTAenuTenei, W30AUPYIOWUX TAr U
BO3/YXOMNPOBOAOB BbIK/OYATENEN BCEX K/ACCOB HanpaxeHun. NpomsBoanTca MeraoMMeTpomM Ha HanpsKeHue 2,5
KB.

B cnyyae HeobXoAMMOCTM WU3MEPEHWE COMPOTUBIAEHUS W30/ALUMU OMOPHbLIX M30NATOPOB, W30NATOPOB
racuTeNbHbIX KAMepP U OTAeNUTeNEeN cnegyeT NPOM3BOANTL C YCTAaHOBKOM OXPaHHbIX KO/eL, Ha BHELLIHe NOBEPXHOCTH.

ConpoTuBaeHne N30aAUUK AOIKHO ObITb HE HUMXKE 3HAYEHUN, MpUBeAEeHHbIX B Taba. 1.8.17;
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Tabnuua 1.8.17

HAUMEHbLUEE OMNYCTUMOE CONPOTUBEHUE OMOPHOW U30N1ALUN
N M30NAUMN NOABUMKHBIX YACTEM BO3AYLLUHbIX BbIK/HOYATENEN

McnbiTyemMblil 06beKT ConpotueneHue nsonaumm, MOm, Npyu HOMWHaNbHOM
HanpsAMKeHWUM BbIKtoyaTens, KB

no 10 15-150 220 v Bblwe

OnopHbIV M301ATOP, BO3AYXONPOBOA 1 TAra (Kaxgoe B 1000 3000 5000
OTAEeNbHOCTHU), U3roTOB/IEHHble U3 papdopa

6) BTOPMYHbIX Lieneil, 0BMOTOK 3/1IeKTPOMArHUTOB BKAOUYEHUS U OTKAOYEeHUA. Mpon3BOANTCA B COOTBETCTBUMN C
1.8.37.

2. UcnbiTaHWe NOBbIWEHHbBIM HANPAXEHNEM MPOMBbILLIEHHOW YacToTbl:

a) u3onaumMu BbikAtoYaTenen. 0b6a3aTenbHO ANA BbikAoYaTenen 1o 35 KB. OnopHyo dapdoposyto U30AALMIO
BbIK/tOYaTeNel cneayeT UCMbITbIBAaTb NMOBbILWEHHbIM HAMPAXKEHNEM NPOMbILWIEHHON YacTOTbl B COOTBETCTBUM C Tab .
1.8.16. MpoAo/KUTENbHOCTb MPUIOKEHMUA HOPMUPOBAHHOTO UCMbITATE/IbHOTO HaNPAXKEHUA - 1 MUH.;

6) M301AUMM BTOPMYHBIX Lienein n 0bMOTOK 3N1EeKTPOMarHUTOB ynpassieHus. NponssoguTca B COOTBETCTBMU C
1.8.37.

3. U3mepeHne conpoTUBAEHNA NOCTOAHHOMY TOKY:

a) KOHTAKTOB BO3A4YLUIHbIX BbIKAOUATENEN BCEX KNACCOB HaNpsKeHUa. M3mepeHuto nogaexKmT conpoTmBieHme
KOHTaKTOB KarKAOro 3/ieMeHTa racMTeNbHOM Kamepbl, OTAeAUTena B OTAenbHOCTU. Hambonblume ponyctumble
3HAYEeHUA CONPOTMBEHNA KOHTAKTOB BO3AYLUIHbIX BbIK/AtOYaTenen npuseseHol B Tabn. 1.8.18;

Tabnunua 1.8.18

NPEAE/IbHBIE 3HAYEHMA CONPOTMBNEHUI NOCTOAHHOMY TOKY
KOHTAKTHbIX CUCTEM BO3YLUHbIX BbIK/IFOYATENEN

Tun BbikAtoYaTena ConpoTuBaeHMe KOHTYpa NoatoCa,
MKOMm, He bonee

BBH-330-15 460
BB-3306 380
BB-500b 500
BBB-110, BBEM-1106, BBEK-1106 80
BB/-2206, BBEK-220b 300

600
BBB-500A 900
BBB-750A 1200
BHB-330-40, BHB-330-63, BHB-500-40, BHB-500-63 150
BHB-750 230

Mpumeyanusa: 1. MNpegenbHble 3HaYEHUA CONPOTUBNEHNIN OAHOTO 3N1eMEHTA (pa3pbiBa) raCMTENbHOM Kamepbl 1
oTAENNTeNA U 04HOro AYroracuTeNbHOro YCTPOMCTBA MOAYASA: BbiKAtoYaTenen cepuun BBH - 20 mkOm, cepuin BBY, BBE,
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BBJ, BBEK - 80 mKOm, cepnu BHB - 70 mkOMm.

2. Y Bbikatoyatenen tuna BB HanpsaxkeHnem 330 - 500 KB 3HauyeHWsA COMPOTUBAEHWUI CleAyoLWMX Y4acTKOB
TOKOBEAYLMX KOHTYPOB HE 40/IKHbI NPEBbILWATb:

50 MKOM - ANA WWH, COeANHAIOLLUNX FaCUTENbHYIO Kamepy C OTAeNEeHUeM;

80 MKOM - gnA WKHbI, COEAUHAIOLLEN ABE NONOBUHbI OTAENUTENS;

10 mkOM - ona nepexoaa € annapaTHOro BbIBOAA OTAENNTENA HAa COeAUHUTENBHYIO LWMHY.

3. 3Ha4YeHus COMPOTUBAEHUIN KaXK[a0ro paspbiBa AyroracUTebHOro ycTpoictBa BbiKatovaTtenen 330 - 750 kB
cepun BHB He nonxKHbl npesbliwatb 35 mMKOM.

6) 06MOTOK 3/IEKTPOMArHMTOB BK/IKOYEHMA U OTK/IIOYEHUSA BbIKAOYaTeNeNn. YcTaHaBIMBaeTCA A8 KaxKA0ro Tuna
BbIK/IlOYATE/Iel COracHO AaHHbIM 3aBOa-U3roTOBUTENS;

B) pe3y/ibTaTbl U3BMEPEHUIA COMPOTUB/IEHMA 3/IEMEHTOB AeNUTENel HaNPAXKEHMA U LYHTUPYIOLNX PE3UCTOPOB
[O/IKHbI COOTBETCTBOBATb 3aBOACKMM HOPMam, NpuBeaeHHbIM B Tabauue 1.8.19.

Tabnunua 1.8.19

HOPMMWPYEMBbIE 3HAYEHWA CONPOTUB/IEHUI
NOCTOAHHOMY TOKY OMWYECKUX OENUTENEN HANPAXKEHNA
N LWWYHTUPYIOLWKNX PESUCTOPOB

Twun BblkNOYaTena ConpoTtmBaeHne ogHoro sanemeHta, Om
BBH-110-6 150 +/-5
+4
BBLU-1106, BBLL-1506 150
-2

BBH-154-8, BBH-220-10, BBH-220-15, BBH-330-15 | 15000 +/- 150

BB-330, BB-500 14140 +/- 140
BBY-35 4,6-0,25
BBY-1106 5+/-0,3
(HVKHWI MoAYNDb)
100 +/-2
(BepxHMt moaynb)
BBB-110, BBB-2206 100 +/- 2
BBEM-1106, BBA-220b6 50 +/-1
BBEK-1106, BBEK-220b6 +1
47,5
-0,5
BHB-330-63, BHB-500-63 +1
75
-3

MpumeyaHme. CoOnNpoOTUBAEHUSA LWYHTUPYIOWMX PE3UCTOPOB, MNOANENKALLMX YCTaHOBKE HA OAHOM mMoJtoce
BbIK/ItOYATENS, HE AO/IKHbI OTAMYATLCA APYr OT Apyra bosiee, Yem 40ONYCKAeTCs 3aBOACKON MHCTPYKLMEN.

4. MNpoBepKa XapaKTEPUCTUK BbIKNtOYaTENA.

XapaKTepUCTUKN BbIKAKOYATENA, CHATble MPU HOMWHAJIbBHOM, MWHUMAJIbBHOM M MaKCMMaibHOM pa6oqu
AaB/1IeHUAX NPUN NPOCTbIX onepaunax U CI0XKHbIX UMKNaX, A0/IXHbl COOTBETCTBOBATb AAdHHbIM 3aBO4a-NU3rOTOBUTENA.
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5. I'IpOBepKa MWHUMANbHOTO HanpAXeHnAa Cpa6aTb|BaHMﬂ BbIK/1KOYaTeNnAa.
SJIeKTPOMAaTHUTEL YIIPaBJIeHUSA BO3IYIIHEIX BEIKJIIOUATEJIEY  IOJDKHEL
cpabaTeBaThL IPM HanpsxeHuu He Oojee 0,7U npy OUTAHUM [PUBOIA OT
HOM
MCTOUHMKA [IOCTOSHHOTO TOKa M He Bojsiee 0, 65U IpY OUTAHUM OT CETU
HOM
[IEPEMEHHOTO TOKa dYepes BHIPSMUTEJIbHEIE YCTPOMCTBa M HaMOOJbIIEM
paboueM @»aBJIEHMM CXaTOT'O BO3IOyxa B pesepByapax BEIKJIIOUATEJIA .
HanpsxeHre Ha 2JEKTPOMATHUTH HOJDKHO I[IONaBaTbLCS TOJIUKOM.

6. UcnbiTaHMe BblKAOYaTeNA MHOTOKpPaTHbIM BK/IHOYEHNUEM U OTKNIKOYEHNEM.

Konunyectso OI'IGpBLI,VIﬁ MU CNOXHbIX UWKNOB, BbINOJIHAEMbIX KaXXAblM BblK/KOYaTENlEM,

cornacHo 1a6n. 1.8.20.

YCNOBWA N YNCNO ONPOBOBAHWI BbIKHOYATENEN NPU HANAOKE

YCTaHaB/1IMBaETCA

Tabnunua 1.8.20

Onepauma unv uukn | JasneHne npy onpobosaHuu | HanpaxeHna Ha BbiBoAax | Yucno onepaumii  LMKNOB
1. BkatoyeHue HanmeHbliee cpabaTtbiBaHne | HomnHanbHoe 3
2. OTKNOYeHne To xe To xe 3
3.B-0 - - 2
4. BKntoyeHue HanmeHbluee pabouee " 3
5. OTkNtoYeHme To ke - 3
6. B-0 2
7. BkntoyeHune HomunHanbHoe ! 3
8. OTKNtoYeHne To xe ! 3
9.0-B - - 2
10. BkntoueHune Hanbonblee pabouee 0,7 HOMWHaNbHOTO 2
11. OTkNtoYeHue To ke To ke 2
12.B-0 - HomwuHanbHoe 2
13.0-B-O - To ke 2
14. O-B-O HanmeHbliee ana AMNB - 2

MpumeyaHume. Mpu BbINOAHEHUN ONEpPaLUin U CAOXHbIX UMKAoB (N. n. 4-9, 12 -14) A0NXKHbl BbiTb CHATHI

3a4eTHble ocuunIorpamMmmebl.

7. VcnblTaHWe KOHAEHCATOPOB AennTenein HanpAXKeHUA BO3AYLUHbIX BbIK/IloYaTeNen.
Mpowussoautca B cootsetcTeum ¢ 1.8.30.

1.8.21. 3nera3osble BblKAOYATENMN

1. U3amepeHune conpoTmBAEHMA N30NALNN BTOPUYHDBIX LI,EI'IEI‘;1 1 06MOTOK 3/1IEKTPOMArHMUTOB ynpasaeHnA.

M3mepeHune J0MKHO BbINOMHATLCA COrNAacHO yKasaHusam pasg,. 1.8.37.
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2. UcnbiTaHWe U301ALMK BbIKIOYaTeN .

2.1. WcnbiTaHue M30NAUMW AOJIKHO BbIMOMHATLCA HAMNPsXKEeHMEeM MPOMbILLIIEHHOM YacToTbl COrlacHO Taba.
1.8.16. lonyckaeTca He NPOU3BOAUTb UCMbITaHME BbIK/IOYaTe e, 3an0/IHEHHbIX 3/1era3oM Ha 3aBOAe-U3rotoBuTesie
N He NOANENKALLMX BCKPLITUIO B TEYUEHME BCEIO CPOKaA CNYKObI.

2.2. VicnbITaHne N30NALMN BTOPUYHDIX Lieneit 1 06MOTOK 3/1eKTPOMArHUTOB YNPaBAEHUA ,01KHO BbINOAHATLCA
B COOTBETCTBUM C YKasaHMAmM pa3g,. 1.8.37.

3. U3amepeHune conpoTMBAEHNA MOCTOAHHOMY TOKY.

3.1. VamepeHne conpoTmBaeHMA rnaBHOM Lenn. CoOnpoTUBAEHWE TNAaBHOW LEnn AO0/IKHO U3MEPATLCA KaK B
LLe/IOM BCEro TOKOBeAyLLLero KOHTypa Noskca, Tak M OTAE/IbHO KaXKA,0ro pa3pbiBa AyroracMTeNlbHOro YCTPOMCTBa.

MN3mepeHHble 3Ha4YeHNA A01KHbl COOTBETCTBOBATb HOPMaMm 3aBO4A-U3rOTOBUTENA.

N3mepeHUA He NpoOU3BOAATCA Y BblK/OYaTeNel, 3anosHEHHbIX 3/1era3omM Ha 3aBOAe-U3roToBuTene U He
noa/iexallnx BCKPbITUIO B TEYEHWME BCErO CPOKa CNyXKObl.

3.2. l3mepeHne conpoTMBAEHUA OOMOTOK 3/1EKTPOMArHUTOB yNpaBaeHUA U f,06aBOYHbIX Pe3UCTOPOB B UX LLEMW.
N3mepeHHble 3HaYeHWUA CONPOTUBAEHWNIN A0NKHbI COOTBETCTBOBATb HOPMaM 3aBOAa-U3rOTOBUTENS.

4, I'IpOBepKa MWUHUMA/IbHOIO HanpAXeHnaA Cpa6aTbIBaHMﬂ BbIK/tOYaTeNIEeN.
BeIkJIIOUa T I OJIKHEL cpabaTeBaThL [IPM HaNpsxeHuu He Oojee
0,85U Ipy OMTaHWMM [PMBOIAa OT MCTOYHMKA IIOCTOSHHOTO TOKa U
HOM
0,70 pn NIUTaHUU IpyBOLa OT CeTy I[ePEeMEHHOI'0 TOoKa IIpKu
HOM
HOMMHAJIbHOM IaBJIEHUM 3JIeTasa B I[IOJIOCTSAX BHKJOYATENd ¥ HauboJibleM
paboueMm IaBJIEHUU B pesepByapax npmBOIa . HanpsaxeHue Ha
3JIEKTPOMATHUTE HOJDKHO IMOHaBaTHCH TOJIUKOM.

5. NcnbiTaHMe KOHAEHCATOPOB AeNTENEN HANPAXKEHUA.
McnbiTaHMA [0NKHbI BbINOJIHATLCA COrMIACHO yKasaHuAM 1.8.30. 3HayeHWe M3MepeHHOW eMKOCTU [OJ/IKHO
COOTBETCTBOBATb HOPMe 3aBOAa-U3roTOBUTENA.

6. [poBepKa XapaKTepPUCTUK BbIKAKOYATENA.
Mpu npoBepKe paboTbl 3/71€ra30BbIX BbIK/AOYATENEN AO/MKHbI ONPEeAeNnATbCS XapaKTEPUCTUKN, NpeanmcaHHble
3aBOACKMMMN MHCTPYKUMAMMK. Pe3yibTaTbl MPOBEPOK U U3MEPEHUI A0/1KHbI COOTBETCTBOBATb NACNOPTHbIM AaHHbIM.

7. cnbiTaHuWe BblKAOYaTeIE MHOTOKPaTHbIMW ONpPO6oBaHNAMU.

MHOrokpaTtHble onpoboBaHMSA - BbINO/IHEHUE ONEepPaLINii BKAKYEHMA U OTKAHOUEHMA U CNOXKHbIX LMKAoB (B-O 6e3
BbIAEPXKKN BPEMEHU MeXay onepauuamu - gnsa Bcex Bbikaoyatenen; O-B m 0-B-O - ana BbikaoyaTenen,
npegHasHa4deHHbIX AnAa pabotbl B pexume AlB) - 4OMKHbI NPOU3BOAUTLCA MPU PaA3INYHBIX AABAEHMAX CHKATOrO
BO34yXa B NPUBOAE U HANPAXEHMAX Ha BbIBOAAX 3NEKTPOMArHMUTOB YNPaBAEHUA C LLeNiblo NPOBEPKM UCMPABHOCTHU
AeNcTBMA BbIKAOYaTenei cornacHo Ttabn. 1.8.20. MpousBogATcs NpM HOMMHAZIbHOM HaMNpPAXEHWWM Ha BbiBOAAX
3/1eKTPOMATrHUTOB NPMBOAA AU NPU HOMUHANIbHOM AaB/IEHMM CXKATOrO BO34yXa NpueBoaa.

Yncno onepaumii U CNOXKHbIX LMKNOB, NOANEXKALLMX BbINOJHEHMIO BbIK/ItOYaTe/IeM, A0JI}KHO COCTaBAATb:

3 - 5 onepauuit BKAKOYEHNA U OTK/IHIOYEHMS;

2 - 3 uMKAIa Kaxxaoro snaa.

8. [poBepKa repmeTUYHOCTK.

MNpoBepKa repMeTMyHOCTU MPOU3BOAMTCA C MOMOLLBK Teyeuckatena. [pu UCnbITaHUM HA FEPMETUYHOCTb
LLLYNOM TeyencKaTens obcnesytoTca MecTa YNAOTHEHWUI CTbIKOBbIX COEANMHEHWNI U CBAPHbIX LUIBOB BbIKAOYaTENA.

Pe3ynbTaT MCNbITaHWA Ha FEPMETUYHOCTb CHUTAETCA YA0BNETBOPUTENbHbBIM, ECIN TEYENCKATENb HE NOKa3blBaeT
yTeuKun. McnbiTaHne NpoM3BOAMTCA NPU HOMUHANLHOM AaBAEeHUM 3/1erasa.

9. MNpoBepKa coaepaHnaA BNaru B snerase.
CopeprkaHuve Bnarv B 3nerase onpeaensercsa nepes 3anoJHEHMEM BbIKAOYaTeNA 3/1erasoM Ha OCHOBaHWUM

N3MepPeHNsa TOYKM pocbl. TemnepaTtypa TOUYKM POCbI 3/1erasa A0J1KHa bbiTb He Bbilwe muHyc 50 °C.

10. McnbiTaHWe BCTPOEHHbIX TPaHCGOPMaATOPOB TOKa.
McnbiTaHMA 40MKHbI BbINOAHATLCA B COOTBETCTBMU C yKasaHnAmuM 1.8.17.
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1.8.22. BaKyymHble BblKAKOYaTeNn

1. U3mepeHune conpoTMBAEHMA N30AALMUN BTOPUYHDbIX LLENein 1 06MOTOK 31eKTPOMarHMToB ynpasaeHus.
M3mepeHne NpoOn3BOANTCA COrNAacHO YKasaHMam pasg. 1.8.37.

2. UcnbiTaHMe N301ALMK NOBbIWEHHbIM HanpAXeHnem YyactoTbl 50 I,

2.1. UcnbiTaHWe M301ALMN BbIKAKOYaTENA.
3Ha4YeHMe UcnbiTaTe/IbHOro HanpAXeHUa NPUHMUMaeTca cornacHo Tabn. 1.8.16.

2.2. NcnbiTaHWe N3015LMM BTOPUYHBIX Lieneit 1 06MOTOK 3/1eKTPOMarHMToOB yNnpaB/ieHus.
McnbiTaHMA Npon3BOJATCA COrNAaCHO yKasaHmAam pasg. 1.8.37.

3. MpoBepKa MMHMMANIBHOTO HanNpPsAXKeHMA cpabaTbiBaHMA BbIKAOYATENS.

DNeKTPOMarH1Tbl yrpaBaeHMA BaKYYMHbIX BblK/touaTe el A40MKHbl cpabaTbiBaTh:

BJIEKTPOMATHUTH BKJIOUEHMS — IIPM HalpsxeHum He 0Oojee 0, 85U ;
HOM

BJIEKTPOMATHUTE OTKJIOUEHMS — IIPY HaNpsxeHuu He Oojee 0,70
HOM

4. VcnbiTaHuWe BblK/toYaTeleit MHOTOKPATHbIMKW ONpoboBaHUAMMU.

Yncno onepauuii U CAOXKHbLIX LUMKAOB, MOAJEXKALMX BbIMOJHEHUIO BbIK/AOYATENEM NPU HOMWMHANbHOM
HanpsAXeHWM Ha BbIBOAAX 3/IEKTPOMArHUTOB, AOJ/I)KHO COCTaBAATD:

3 - 5 onepauuit BKAKOYEHUA N OTKAOYEHWUSA;

2 - 3 umKkna B-O 6e3 BblAEpKKM BPEMEHN MEXKAY ONnepaLmnsmu.

5. MamepeHne conpoTUBAEHUA NOCTOAHHOMY TOKY, MU3MepeHUne BPeMEeHHbIX XapaKTepuCcTuK BblK/lOUaTeNen,
namepeHme xoga noaABUKHbIX yacten n OA4HOBPEMEHHOCTU 3aMblKaHMA KOHTAKTOB.
np0M3BO,CI,FlTC‘r'I, eC/in 3TO TDE6YETCFI MHCTDYKLLMEﬁ 3aBO4a-U3rotoBUTENA.

1.8.23. BblkntoyaTenn Harpysku

1. UamepeHre conpoTMBAEHWUS U30ALUN BTOPUYHDBIX Lienel U 06MOTOK 3/1EKTPOMArHMTOB YrNpaB/aeHuUA.
Mpoussoautca B cooTsetcTBum ¢ 1.8.37.

2. UcnblTaHWe NOBbIWEHHbIM HaNPAXeHUem NPOMbILWAEHHOM YacToTbl:

a) M301ALMM BbIKAOYATENS HArpy3KK. Mpoms3BoanTcs B COOTBETCTBMM C Tabn. 1.8.16;

6) M301AUMM BTOPMYHBIX Lienen n 0BMOTOK 3N1EKTPOMArHUTOB ynpassieHus. NponssoguTca B COOTBETCTBMM C
1.8.37.

3. U3amepeHune conpoTMBIEHUA NOCTOAHHOMY TOKY:

a) KOHTAKTOB BbIKAtoYaTena. [MpoM3BOAUTCA M3MEPEHME COMPOTMB/IEHUSA TOKOBEAYLLEeN CUCTEMbI MotCca U
Ka*Kaoi napbl pabouymx KOHTAKTOB. 3HAYeHWEe COMPOTMBAEHMA [OMKHO COOTBETCTBOBATb JaHHbIM 3aBoja-
N3roToBUTENS;

6) 0OOMOTOK 3/1EKTPOMArHUTOB YNpaBAeHUA. 3HAaYeHWe COMPOTUBAEHUA AOMKHO COOTBETCTBOBATL AAHHbIM
3aBo4a-M3roToBuTENA.

4. MNpoBepKa AeNCTBUA MexaHn3mMa cBO60A4HOMoO pacLenieHuns.
MexaHun3m cBobogHOro pacuenaeHuns nposepsaetcs B pabote B cooteeTcTeum ¢ 1.8.19, n. 9.

5. MpoBepka cpabaTbiBaHUA NPUBOAA MPU MOHUMKEHHOM HAMpPAXKEHUN.
Mpounssogutca B coorsetcTeum ¢ 1.8.19, n. 10.

6. MicnbiTaHMe BbIKAKOYATENA HArPY3KM MHOTOKPaTHbIM ONPoboBaHUEM.
Mpounssoauntca B cootsetcTeum ¢ 1.8.19, n. 11.

1.8.24. PazveanHUTENN, OTAENNTENN U KOPOTKO3aMbIKaTeNn
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1. U3mepeHune conpoTUBAEHUA U30NALMUN:

a) NOBOAKOB M TAr, BbIMNONHEHHbIX W3 OpPraHUYecKUx maTtepuanos. [poM3BOAUTCA MEraoMMETPOM Ha
HanpseHue 2,5 KB. ConpoTmnBaeHMe U301ALUN A0IKHO ObiTb HE HUMKE 3HaUYeHUI, npuBeaeHHbIx B 1.8.19, n. 1 "a";

6) MHOroanemMeHTHbIX M30158TOPOB. MNpounssoguTca B cootseTcTBMM ¢ 1.8.35;

B) BTOPMYHbIX Lienen U1 06MOTOK 3/1eKTPOMarHMToB ynpasaeHus. MNpounssoautca B cootseTcTmm ¢ 1.8.37.

2. NcnbiTaHMe NOBbIWEHHbIM HaMPsAXXeHNEeM NPOMbILIEHHOM YacToTbl:

a) n3onAuumM pasbeamMHUTENEN, OTAENUTENEN N KOPOTKO3amMbliKaTenei. NponssoauTca B COOTBETCTBUM C Taba.
1.8.16;

6) M301AUMM BTOPUYHBIX Lenein n 06MOTOK 3/IeKTPOMArHMToB ynpasneHua. MNponssBoanTca B COOTBETCTBUN C
1.8.37.

3. U3amepeHune conpoTMBAEHNA NOCTOAHHOMY TOKY:

a) U3MepeHue A0/IXKHO BbIMOHATLCA MEXAY TOUKaMM "KOHTAKTHbIN BbIBOJ, - KOHTaKTHbIN BbiBOA'". Pe3ynbTaThl
N3MEPEHUI1 CONPOTUBIEHUI AO/XKHbI COOTBETCTBOBATb 3aBOACKMM HOPMaM, a Npu UX OTCYTCTBMMU - AAHHbIM Tab.
1.8.21;

6) 06MOTOK 3/1EKTPOMArHUTOB YNpPaBAeHUA. 3HAYEHUA CONPOTUBAEHUA OOMOTOK A0J/IKHblI COOTBETCTBOBATb
[aHHbIM 3aBOA,0B-U3rOTOBUTENEN.

Tabnunua 1.8.21

HAWBOJIbWEE AONYCTUMOE COMPOTUBNEHNE MOCTOAHHOMY TORY
KOHTAKTHOW CUCTEMbI PASBEAMHUTENEN U OTAENUTENEN

Tun pasveguuutens (otgenutens) | HommHanbHoe HanpsaxXeHne, KB | HOMmuHanbHbIN TOK, A | ConpoTusneHune, mKOm
POH3 500 2000 200
P/TH 35-200 600 220
OcTtanbHble TUNbI Bce Knaccbl HanpaxeHuA 600 175
1000 120
1500 - 2000 50

4. U3mepeHue BbITATMBAKOLWLMXCA YCUAMIA NOABUMKHBIX KOHTAKTOB M3 HENOABUXKHbIX.
MpounssoanuTca y pasbeguHutenen n otgenutenein 35 KB. iamepeHue 3HaYeHWA BbITATMBAIOWMX YCUAUIA NPU
06€3KMPEHHOM COCTOSHMM KOHTAKTHbIX MOBEPXHOCTEN 4,0/IKHO COOTBETCTBOBATH AaHHbIM 3aBO4A-U3rOTOBUTENSA.

5. NpoBepKka paboTbl pasbeguHUTENS, OTALNUTENSA U KOPOTKO3aMblKaTens.

AnnapaTbl C Py4YHbIM ynpaBieHUEM LO/KHbI ObiTb NMPOBEPEHbI BbIMOJHEHMEM 5 onepaunii BKAOYEHMA U 5
onepauunin oTKAYEHUA.

AnnapaTbl C AUCTAHLMOHHbIM YNpaB/iieHUEeM [OJ/IKHbl ObiTb TaKXKe MpPOBepeHbl BbIMOJHEHNEM 5 onepauuit
BK/IIOYEHUS M TAKOFO Ke YWCNa Onepaumin OTKAOYEHUA MpPU HOMMHA/NIBHOM HaMpAXeHMUM Ha BblBOAAX
9N1EKTPOMArHUTOB 1 dNEKTpoABUraTeNeit ynpaBaeHums.

6. OnpepeneHne BpemMeHHbIX XapaKTepUCTUK.

Mpon3BoANTCA Y KOPOTKO3aMblKaTeNel Npu BKAKOYEHUU U Yy OTAEeAUTene npu oTKkAoYeHUU. M3amepeHHbie
3HaYeHMA AOMKHbI COOTBETCTBOBATb AAaHHbIM 3aBO4A-U3rOTOBUTENA.

7. MpoBepKa paboTbl MexaHUYeCcKo 6JIOKMPOBKMU.

BnoKMpoBKa He A0/1’KHA MO3BO/IATL ONEPUPOBAHME TNAaBHLIMU HOXKaMU MPU BKIIOYEHHbIX 333EMAIOLLUX HOXAX,
“ HaobopoT.

1.8.25. KomnieKkTHble pacnpenennTtesibHble yCTPOMCTBA BHYTPEHHEN M HAapPY»KHOM ycTaHOBKK (KPY 1 KPYH)
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Hopmbl ucnbiTaHuii anemeHToB KPY - MacnaHbIX BbIK/AOYaTeNEN, WU3MEPUTE/IbHbIX TPaHCPOpPMaTOpOB.,
BbIK/IlOYATENIE  HArPy3KKW, BEHTW/IbHbIX  PaspPALHWKOB, NpeAoXpaHuTenei, pasbeauHUTENEen,  CUIOBbIX
TpaHchopMaTopoB 1 TPAHCHOPMATOPHOro Mac/a - NpUBeAeHbl B COOTBETCTBYIOLMX Naparpadax HacToALLel rnasbl.

1. U3amepeHune conpoTUBAEHUA U30NALMUN:

a) nepBuYHbIX Lieneit. Mpon3BoANTCA MEraoOMMETPOM Ha HanpsxeHue 2,5 KB.

ConpoTuB/ieHME U30/AUMU TMOJIHOCTbIO COOpPaHHbIX MepBUYHbIX Uenelr KPY c yCTaHOB/IEHHbIM B HUX
obopyaoBaHMEM U y3n1aMM A0/XKHO BbiTb He meHee 100 MOm.

Mpu HeyaoBNETBOPUTE/NIbHbIX pPe3ynbTaTaX WCNbITAHUN  U3MEPEHUE COMPOTUBAEHMA MNPOM3BOAUTCA
NMO3/IEMEHTHO, NPU 3TOM COMPOTUBNEHUE M3ONALMN KaXKAOro 3/1eMeHTa AO/IKHO ObiTb He meHee 1000 MOm;
MCMbITaHME KOMMIEKTHbIX pacnpeaesiMTe/ibHbIX YCTPOMUCTB, 3aMO/IHEHHbIX 31€rasoM Ha 3aBOAEe-U3roTOBUTENE U He
Nog/eXKallMX BCKPbITUIO B TEYEHME BCErO CPOKaA CYyKObl, He NpoM3BOAMUTCA;

6) BTOpUYHbIX Lenei. Mpom3BoaMTca MeraoMmmeTpom Ha HanpaxeHue 500 - 1000 B.

ConpoTuB/ieHME M30MALUMN KaXKAOr0 MPUCOEAMHEHUA BTOPUYHbLIX LENeln coO BCEMWU MNPUCOeANHEHHbIMMU
annapatamu (pene, npnbopamm, BTOPUUYHbIMMU OBMOTKaMKU TPAaHCHOPMATOPOB TOKA U HANPSAMKEHMA U T.M.) AOKHO
6bITb He meHee 0,5 MOM.

2. UcnbiTaHMe NOBbIWEHHbIM HanpAaxeHnem I'IpOMbILLIfIEHHOﬁ 4acToTbl:

a) U3o0n1AumnmM NnepBuYHbIX Lienei adeek KPY n KPYH. UcnbiTaTenbHoe Hanpsa»KeHue NoAHOCTbIO CMOHTUPOBaHHbIX
Ayeek KPY 1 KPYH npu BKaueHHbIX B paboyee NoJioXKeHMe TeslexKKax U 3aKpbITbIX ABepaxX yKasaHo B Tabn. 1.8.22.
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NUCNbITATE/IbHOE HANPAXEHWUE NPOMbILL/IEHHOM YACTOTbI

N301AUNN AYEEK KPY N KPYH

Tabnuua 1.8.22

Knacc HanpsaXkeHua, KB

UcnbiTaTeNlbHOE HanNpsrKeHWe, KB, auelikn ¢ nsonaumeit | Knacc HanpaxeHusa, KB

McnbiTaTenbHoe HanpaxKeHue, KB, aueitku c nsonaumen

KepammnyecKkomn | U3 TBepablx OpraHMYecKux maTepmnanos Kepamunyeckon | U3 TBepAblx OpraHMYecKnx maTepmnanos
[o 0,69 1 1 15 55 49,5
3 24 21,6 20 65 58,5
6 32 28,8 35 95 85,5
10 42 37,8

ONNTenbHOCTb NPUNOKEHNA HOPMUPOBAHHOTO UCMbITAaTe/IbHOIO HaNPAXKeHUA - 1 MuH,;

6) n301AUnn BTOPUYHDbIX u,enei/'l. |_||OOM3BO,EI,VITCH HanpAaxeHnem 1 kB. npOLI,OI'I)KVITe}'IbHOCTb NPUNOKEHNA HOPMUPOBAHHOTO UCNbITATE/IbHOIO HAaNPAXEHUA - 1 MmunH.
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3. U3mepeHne conpoTUBAEHUS NOCTOAHHOMY TOKY.
ConpoTuBneHne pa3beMHbIX U BONTOBbLIX COeAMHEHWN NOCTOSHHOMY TOKY A0J/IKHO 6bITb He bonee 3HaYeHu, NpuBeaeHHbIX B Tab. 1.8.23.

Tabnnua 1.8.23

[ONYCTUMBbIE 3HAYEHWA CONPOTUB/IEHMIA MOCTOAHHOMY TOKY
S/IEMEHTOB KPY

M3MepFIEMbII7I aNiemeHT <*> Iﬂ,Ol‘IyCTMMbIe 3Ha4YyeHnAa conpoTmsesieHNA

1. BTblYHble KOHTAKTbI nemequﬁ ,ﬂ,Ol'IyCTVIMbIe 3Ha4YeHMA CONPOTUBIEHNA KOHTAKTOB nNpuBeaeHbl B 3aBOACKUX UMHCTPYKUMNAX. B cny4yanx, ec/in 3Ha4yeHunA
uenu conpoTmeaneHnA KOHTAaKTOB He npuBeaeHbl B 3aBOACKUX MHCTPYKUUMAX, OHU O01XKHbI 6bITb He bonee:

418 KOHTakToB Ha 400 A - 75 mkOm;
ANA KOHTakToB Ha 630 A - 60 MKOMm;
4148 KOHTakToB Ha 1000 A - 50 mKOm;
A1 KOHTakToB Ha 1600 A - 40 mKOMm;

A1 KOHTakToB Ha 2000 A 1 Bbiwwe - 33 MKOMm;

2. CBA3b 3a3emeHunA BblaBM»KHOro |He 6osee 0,1 Om
3/IeMeHTa C Kopnycom

<*> M3amepeHune BbINOHAETCA, €C/IN NO3BOIAET KOHCTPYKLUMA KPY.

4. MexaHun4eckue UcnbiTaHuA.

Mpoun3sBoaATCA B COOTBETCTBMU C MHCTPYKLMAMM 3aBOAA-M3rOTOBUTENA. K MEXAHMYECKMM MUCMbITAaHUAM OTHOCATCA:

a) BKaTbiBaHWE W BbIKaTbiBaHWE BblABUMKHbIX 3/1EMEHTOB C MPOBEPKOIN B3aMMHOIO BXOXKAEHMA Pa3beAMHAIOLNX KOHTAKTOB, a TaKKe paboTbl WITOPOK, 6IOKMPOBOK,
¢duKcaTopoB U T.NM.;

6) npoBepKa paboTbl U COCTOSIHUA KOHTAKTOB 33a3eM/IAIOLLEr0 PasbeanHUTENS.

1.8.26. KomnieKTHble TOKONPOBOAb! (LUIMHONPOBOAbI)

O6bem 1 HOPMbI UCMbITaHMIT 060PYA0BaHMA, MPUCOEAMHEHHOTO K TOKONPOBOAY M WIMHOMNPOBOAY (reHepaTop, CUI0BblE U U3MepUTe/IbHble TpaHCchopmaTopbl U T.M.),
npuBeAeHbl B COOTBETCTBYIOWMX Naparpadax HacToALLEN rnasbl.
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1. VcnbiTaHWe NOBbIWEHHbIM HanpaAXeHemM NPOoMbILLIEHHOM YacToThbI.
MUcnbiTaTe/IbHOE Hanps)KeHWe M30AAUMM TOKOMPOoBOAA NPU OTCOeAMHEHHbIX 0OMOTKAx reHepaTopa, CUI0BbIX TPAHCPOPMATOPOB HaMPSAMKEHMUA yCTaHaB/AMBaETCA
cornacHo tabn. 1.8.24.

Tabnuua 1.8.24

WUCMbITATENIbHOE HAMPAXEHWE NMPOMDbILL/IEHHOW YACTOTbI

n3onaunm TOKoONPOBOAOB
Knacc HanpaxeHuaA, KB MUcnbiTaTeNbHOE HanpsxXeHue, KB, TokonpoBoga ¢ nsonauymeit
dapdopoBoit | cmellaHHON (KepamMmMUYeCKoMn 1 U3 TBEPAbIX OpraHUYECKUX MaTepmnanos)
[o 0,69 1 1
6 32 28,8
10 42 37,8
15 55 49,5
35 95 85,5

OnntenbHocTb npUNoKeHNA HOPMNPOBAHHOIO UCNbITAaTE/IbHOIO HanpAXeHunA K ToKkonposoAy - 1 MmuH.

2. NpoBepKa KayecTBa BbINOAHEHUA BONTOBbIX M CBAPHbIX COEANHEHWUNA.

Bblbopo4YHO npoBepseTca 3aTaXKKa OONTOBbIX COeAMHEHUI TOKOMPOBOAA, NPON3BOAUTCA BbIbOpoYHasa pasbopKa 1 -2 60ATOBbIX COEANHEHMNI TOKONPOBOAA C Lie/blo
npoBepPKN KayecCTBa BbIMNO/IHEHNA KOHTAKTHbIX COG,CI,VIHEHVIVI.

CBapHble coeAuHEHUA NOABEPraloTCA OCMOTPY B COOTBETCTBMM C MHCTPYKLMEN MO CBapKe aflloMUHUA AN MPU HAIMYMK COOTBETCTBYIOLLEN YCTaHOBKM - KOHTPOJIIO
METOA0M PEHTFeHO- UAN ramma-aedeKTOCKONMUU UK APYTMM PEeKOMEHA0BaHHbIM 3aBOA0M-U3roTOBUTENIeM CocoboMm.
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3. MNpoBepKa COCTOAHNA U30NALMOHHBIX NPOKNALAOK.
Mpon3BoaUTCA Y TOKOMPOBOAOB, OBO/OYKM KOTOPbIX WM30/IMPOBaHbl OT OMOPHbLIX METANNIOKOHCTPYKUMA. MpoBepKa LENOCTHOCTU M30NALUMOHHbLIX MPOKAaAO0K
OCYLLECTBAAETCA MYTEM CPABHUTENIbHbIX M3MEPEHMI NaAEeHUA HaMNPAXEHUs Ha M30AAUMOHHbLIX NPOKAaAKax cekumu ¢asbl MAM U3MEPEeHUs TOKa, MPOXoAAllero B
METaN/IOKOHCTPYKLMAX MEXAY CTaHMHAMU CeKUMN. KpUTepmnmn oTCyTCTBUA KOPOTKO3aMKHYTbIX KOHTYPOB B TOKOMPOBOAAX reHEepaTOPHOro HanpsaxeHua npuseaeHsl B Tab.

1.8.25.

KPUTEPUN OTCYTCTBMA KOPOTKO3AMKHYTbIX KOHTYPOB
B TOKOIMNPOBOJAX

Tabnuua 1.8.25

KoHcTpyKumA
TOKONpoBoAa

MpoBepaemblit yzen

KpuTepuit oLeHKN coCToRHUA

MpumeyaHune

C HenpepbIBHbIMM
aKpaHamu

CEKLI,MOHMDOBaHHbIe

M3onauma skpaHoOB uan Kopob0oB TOKONPOBOAA OT
Koprnyca TpaHchopmaTopa 1 reHepaTopa npwu:
HenpepbIBHOM BO3/YLLIHOM 3a30pe (Lenun) mexkay
3KpaHamMu TOKOMPOBOAA M KOPMNyCom reHepaTopa
O/HOCTOPOHHEN U30NALNN YNIOTHEHWNIA SKPAHOB U
Kopo60B TOKOMPOBOAA OT Kopnyca TpaHchopmaTopa u
reHepartopa

ABYXCTOPOHHEN U30/1ALUKN YIIOTHEHUI CbeMHbBIX SKPaHOB
1 KopoboB TOKOMNPOBOAA, MOACOEAMHEHHBIX K KOpRycy
TpaHchopmaTopa 1 reHepaTopa

M3onauma pesnHoBbIX KOMMEHCAaTOPOB 3KPaHOB
TOKOMPOBOAOB OT KOpnyca TpaHchopmaTopa u
reHepartopa

N3onauma Pe3nHOBbLIX yﬂﬂOTHEHMVI CbEMHbIX U
noAaBUXHbIX SKPaHOB

OTCyTCTBME METANIMYECKOro 3aMblKaHUA MeXay
3KpaHaMu M KOpMycom reHepartopa

LlenocTHOCTb M301AUMOHHbIX BTY/I0K, OTCYTCTBUE
KacaHWA NOBEPXHOCTAMM 3KPaAHOB MM KOpoboB
(B mecTax M301MPOBKM) KOpMNycoB
TpaHcdopmaTopa U reHepaTopa

ConpoTtmBieHne U30aAUMN CbEMHOTO 3KpPaHa
MM Kopoba oTHOCKTENbHO Kopnyca
TpaHchopmaTopa 1 reHepaTopa npu
OEMOHTUPOBAHHbIX CTAMHbIX WNWAbKAX U
3a3eMNAILWMX NPOBOAHUKAX AOKHO ObITb He
meHee 10 KOm

3a30p B CBETY MeXKay 6oATaMmn coceaHnX
HaXKMMHbIX KOJleL, pe3MHOBOro KomneHcaTopa
[OJIKeH bbITb He meHee 5 mm

ConpoTuB/ieHME U30ALUMN IKPaHa
OTHOCUTE/IbHO METa/INTIOKOHCTPYKLMUIA Npun
NEeMOHTUPOBAHHbIX CTAXHbIX WNUAbKaX AOKHO
6bITb He meHee 10 KOm

Mpwu BU3yasbHOM OCMOTpE

To ke

N3mepseTca meraommeTpom Ha
HanpaxeHne 500 B

Mpwn BM3yasibHOM OCMOTpE

N3mepAaeTca meraommeTpom Ha
HanpaxeHwne 500 B

Bce tmunbl ¢

M30nALNOHHbIE NPOKAAAKN CTaHUH 9KPAHOB

ConpoTusaeHne U30ALUN NPOKNALOK

1. UamepAaeTca meraommeTpom

N2
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OBYXCNOMHbBIMM
NPOKNafKaMM CTaHUH
3KpaHoB

OTHOCUTE/IbHO METAINTIOKOHCTPYKLUMUIA A0MKHO
6bITb He meHee 10 KOm

Ha HanpsAxeHue 500 B 2.
CocToAHUE N30NALNOHHbBIX
BTY/IOK 60NTOB KpenneHua
CTaHWH NpoBepAeTCcA BU3yasibHO

Bce tunbl

MexaydasHblie TArn pasbeguHUTENEN U 3a3emanTenemn

TAMM AOMKHbBI UMETb U30/IALMOHHbIE BCTABKK
WAW APYTve 31EMEHTbI, UCKAtoYatoLWwme
06pa3oBaHMe KOPOTKO3aMKHYTOrO KOHTYpa

Mpwv BM3yanbHOM ocmoTpe

Ha camnT
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4. OCMOTp ¥ NPOBEpPKa YCTPOMCTBA UCKYCCTBEHHOIO OX/1aX4eHMA TOKOMNPOBOAa.
Mpon3BOAUTCA COrNACHO MHCTPYKLUMM 3aBOAA-U3rOTOBUTENA.

1.8.27. C60pHbIe 1 coeguHUTENbHbIE LINHBI

LLnHbI McnbiTbiBatoTCA B 06bEME:
Ha HanpaxeHne go 1 kKB-non.n.1,3-5;
Ha HanpAXxeHue Bbliwe 1 KB-non.n.2-6.

1. 3amepeHne conpoTUBIEHMA U30NALMN NOABECHDBIX M ONOPHbLIX PapPopPOoBbLIX N30AATOPOB.

Mpou3BoaUTCA MeraoMMeTpOM Ha Hanps)keHue 2,5 KB ToAbKO nNpu MNONOXKUTENbHOW TemnepaTtype
OKpY’KaloLLero so3gyxa.

ConpoTuB/IEHME KaXKa0ro U30/1ATOPa UM KaXKA0ro 3/1eMeHTa MHOF03/1EMEHTHOFO M30/1ATOPa A0AXKHO ObiTb He
meHee 300 MOm.

2. UcnblTaHWe N30/ALMM NOBbLILEHHBIM HaNpPsA*KeHMEM NPOMbILLNEHHON YaCTOTbI.
MNcnbiTaHWe M30a5LMKN NPOBOANTCA corfacHo Tabn. 1.8.24. MpofonkUTenbHOCTb UCMbITaHUS - 1 MUH.

3. MpoBepKa KayecTBa BbINOJAHEHUA BONTOBLIX KOHTAKTHbLIX COEANHEHNA.

MponssoauTcas BbIGOPOYHAs MPOBEPKA KayecTBa 3aTAMKM KOHTAKTOB M BCKpbITME 2-3% CcoeaMHEHUNA.
N3mepeHne nNepexoaHOro COnpoOTMBAEHUA KOHTAKTHbIX COEAUHEHUI cneayeT NPou3BoAMUTb BbIBOPOYHO Ha 2 - 3%
coegmHeHu. KoHTaKTHble coeanHeHuaA Ha Tok 6onee 1000 A pekomeHAayeTcA NpoBepATb B NOJIHOM 06beMe.

MageHre HanpsyKeHMa UAM CONPOTUMBAEHME Ha ydYacTke WinHbl (0,7 - 0,8 M) B MecTe KOHTAaKTHOro coeguHeHun
He 4O/I)KHO NPEBbLIWATb NAAEHMA HANPAXKEHUA NN CONPOTUBAEHMA YYaCTKa LWNH TOM e AanHbl 6onee yem B 1,2 pasa.

4. NMpoBepKa KayecTsa BbIMONHEHNA ONPECCOBaHHbIX KOHTAKTHbIX COeAMHEHWA.

OnpeccoBaHHble KOHTaKTHble coeanHeHuA bpakytoTcs, ecau:

a) UX reomeTpUYecKkne pasmepsbl (4aMHA U AMaMeTP ONPecCcoBaHHOWM YacTu) He COOTBETCTBYIOT TpeboBaHUAM
UHCTPYKLUN MO MOHTaXXy COegNHUTENbHbIX 3aXKUMOB AaHHOro Tuna,

6) Ha MOBEPXHOCTU COEAMHUTENA WAWU 3aXKUMa UMEIOTCA TPELIUHbI, caedbl 3Ha4YUTENbHOM KOPPO3UU U
MeXaHUYECKMX MOBPEXAEHNI;

B) KPMBM3HA ONPECCOBAHHOI0O COeANHUTENS NpeBbllaeT 3% ero A/InHbI;

r) cTanbHOW cepAeyYHUK ONPeccoBaHHOrO COeAUMHUTENS CMeLLeH OTHOCUTE/IbHO CMMMETPUYHOIO MOJIOXKEHMA
6onee yem Ha 15% A/IMHbBI NPEcCyemoin YacTu NPOBOAa.

CnepgyeT npou3BecTM BblbOpPOYHOE U3MepeHMe MNepexomHOro CconpotTuBaeHua 3 -5% onpeccoBaHHbIX
KOHTAKTHDbIX COELI,VIHGHVIVI. I'Iap,eHme HanpAaxXeHna wanm conpotusieHMe Ha Yy4yacCTKke coeauHeHunA He AO0J/1XKHO
npeBsblWaTb NageHUA HaNPAXEHUS UM CONPOTMUBAEHMA HA Y4aCcTKe NPOBOAaA TOM XKe A/NHbI 6bonee yem B 1,2 pasa.

5. KOHTPOAb CBapHbIX KOHTaKTHbIX COEANHEHWUA.

CBapHble KOHTaKTHble coeaMHEeHWs BpaKyloTcs, ecin HenocpeacTBEHHO NOC/Ae BbINOJHEHWs CBapKu byayTt
0obHapyKeHbl:

a) nepexor NpoBoAa Hapy*KHOro NMOBMBa MAKU HapyLLeHWUe CBapKu Npu nepernbe coeanHEHHbIX NPOBOAOB;

6) ycapouHas pakoBMHa B MecTe cBapKu raybuHoit 6onee 1/3 anametpa nposoaa.

6. McnbiTaHMe NPOXO4HbIX M30/IATOPOB.
MpounssoguTtca B cooTeeTcTeum ¢ 1.8.34.

1.8.28. Cyxue TOKOOrpaHM4mnBatoLme peakTopsbl

1. U3mepeHune conpoTmUBAEHNA U30ASALUN OOMOTOK OTHOCUTEIbHO 60TOB KpenaeHus.

Mpoun3BOANTCA MEraOMMETPOM Ha HanpaxeHue 2,5 kB. ConpoTuBaeHUe N30AUUN A01KHO bbiTb He meHee 0,5
MOm.

2. NcnbiTaHMe ONOPHOM M301ALMN PEAKTOPOB NOBbIWEHHbIM HaNpPAXeHNEM NPOMbILLAEHHOM YacToThbl.

MUcnbiTaTeNlbHOE HanpsXKeHMe ONopPHON M30AALMK NMOSHOCTbIO COBpaHHOro peakTopa NPMHUMAETCS COrNacHo

Tabn. 1.8.24.
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npOLI,OI'I)KMTEI'IbHOCTb NPUNOKEHNA HOPMNPOBAHHOTO NCNbITAaTE/NIbHOIO HAaNpPAXeHUA - 1 muH.
McnbiTaHne OHOpHOVI N301AUNUN CYXUX PEAKTOPOB MNOBbIWEHHbIM HanpAaXeHnem FIpOMbILLIﬂeHHOﬁ 4acCTOoThbl
MOXeT Npon3BoanNTbCA COBMECTHO C U30IATOPaMU OLLNHOBKHA AYENKMU.

1.8.29. dneKkTpodpunbTpbl

1. amepeHne conpoTUBeHUA U30ALMN 0OMOTOK TpaHchopmaTopa arperaTta NnUTaHUA.

ConpoTtusneHue nsonaumm obmoTtok HanpsaskeHvem 380/220 B ¢ noAcoeanHEHHbIMU K HUM LLENAMMU A0JIKHO
ObITb He meHee 1 MOMm.

ConpoTtusneHne U30naumm 06MOTOK BbICOKOFO HaNpsAXKeHMA He A0/XKHO bbiTb HUXKe 50 MOM npun TemnepaType
25 °C nan He AoMKHO 6bITb MeHee 70% 3Ha4YeHMA, yKa3zaHHOro B MacnopTe arperaTa.

2. UcnbitaHne nsonauum uenei 380/220 B arperata nUTaHus.
McnbiTaHre u3onauum npousBoauTca HanpaxeHuem 2 KB yactoton 50 Iy B TeyeHMe 1 MMUH. DNeMeHTbl,
paboTatowme npu HanpaxKeHnn 60 B 1 HUXKe, A0NKHbI ObITb OTK/IOYEHbI.

3. U3mepeHune conpoTUBAEHNS U30NSALLMKN Kabens BbICOKOrO HanpsaKeHus.
ConpoTuB/ieHME U30NALUNU, UBMEPEHHOE METAOMMETPOM Ha HanpaxeHue 2500 B, He AonXKHO bbiTb meHee 10
MOm.

4. NcnblTaHWe nsonaumm Kabensa BbICOKOro HanpAaxeHnA.
McnbiTaHne NpousBoAUTCA HanpaXeHuem 75 KB NOCTOAHHOro ToKa B TeyeHue 30 MUH.

5. UcnbiTaHusa TpaHchOpMaToOpHOro macna.
MpeaenbHO AOMNYyCTMMble 3HaYeHUA NPOOMBHOIO HanpAXeHua macna: Ao 3aamBku - 40 KB, nocne - 35 KB. B
Macne He AO0/IKHO COA4epPXKaTbCA C1e0B BOAbI.

6. MpoBepKa MCNPaBHOCTM 3a3eMIEHNA 31EMEHTOB 060PYA0BaHMA.

Mpoun3BOAUTCA NPOBEPKA HAZEKHOCTU KPENIeHUA 3a3eMAIOLMX NPOBOAHMKOB K 3a3eM/IUTENIO U CIEAYIOLLMM
aneMeHTam 0b60pyA0BaHMA: OCaAMUTE/IbHBIM 3/1EKTPOLAM, MOJIOKUTE/IbHOMY MOJIOCY arperata nUTaHWsA, Kopnycy
anekTpoduabTpa, Kopnycam TpaHCHOPMATOPOB WM 3/EKTPOLBMUraTesIe, OCHOBAHUIO MepeKkatovaTesield, KapKacam
naHesen u WWUTOB YNpaBAEHMA, KOXKyxaM Kabena BbICOKOro HanpsKeHus, /IloKam /1a30B, ABEPKaM WU30AATOPHbIX
KOpoboK, KopobKkam KabenbHbIX MydT, ¢piaHLAM M30AATOPOB M APYrMM METANIMUYECKMM KOHCTPYKUMAM COFNacHo
NpPOoeKTy.

7. MpoBepKa CoNPOTUBAEHNS 3a3eMIAIOLLNX YCTPOMCTB.
ConpoTuBneHue 3a3eMINTeNs He A0/MKHO npesbiwatb 4 OM, a CONPOTMBAEHME 3a3eMNAIOLWMX NPOBOAHUKOB
(mexxay KOHTYpOM 3a3eMeHNA U AeTaNbio 06opyaoBaHMA, NoaexKallel 3asemneHmio) - 0,1 Om.

8. CHaTue BOJZIbT-aMMNEPHbIX XapaKTePUCTUK.

BosibT-aMmnepHble XapaKTEPUCTUKM 31eKTPodUAbTPa (3aBUCMMOCTb TOKA KOPOHbLI MOJEN OT MPU/IOKEHHOTO
HanpsXeHUa) CHUMAIOTCA Ha BO3AYXE W AbIMOBOM rase COr/acHo yKasaHuam Tabn. 1.8.26.

N3 Ha calT 47


https://tk-expert.ru/

Tabnunua 1.8.26

YKA3AHNA NO CHATUKO XAPAKTEPUCTUK SJTIEKTPODU/IBTPOB

UcnbiTyemblii
06bEKT

MopAfoK CHATUA BONbT-aMNEPHbIX XapaKTepPUCTUK

TpeboBaHUA K pe3yabTaTam
UCnbITaHUM

1. Kaxkpoe none Ha
BO34yXe

BonbT-amnepHaa XxapaKTepucTmka CHUMaeTCA npu
NJ1aBHOM MOBbILEHMM HANPAXKEHUA C MHTEPBAaMU
N3MeHeHMA TOKOBOW Harpysku 5 - 10% HomnHanbHOro
3HayeHus go npegnpoboliHoro ypoBHA. OHa cHUMaeTcA
NPW BKNOYEHHbIX B HEMNPEPbIBHYIO PaboTy MmexaHM3max
BCTPAXMBAHMA 3N1EKTPOAOB M AbIMOCOCAX

MpobuBHOE HanpAXKeHMe Ha
3N1EeKTPOAAX AONKHO ObITb He
meHee 40 kB npwu
HOMWHANbHOM TOKE KOPOHbI B
TeyeHue 15 muH.

2. Bce nonsa
anekTpodmunbTPa Ha
BO3ayxe

To ke

XapaKTepUCTUKHK, CHATbIE B
Haya/ie M KoHue 24 4
NCMbITaHUA, HE J0/IKHbI
OT/ANYaTbCA APYr OT Apyra
bonee yem Ha 10%

3. Bce nona
anekTpodunbTpa Ha
ObIMOBOM ra3e

BonbT-amnepHan XxapaKTepucTnka CHUMaeTcA npu
N/JIaBHOM MOBbIWEHWUW HAMNPAXKEHUA 40 NpeanpPobonHOro
(BOCXOAALAA BETBL) C MHTEPBANIAMMN U3MEHEHWUS TOKOBOM
Harpy3ku 5 - 10% HOMWHANBbHOTO 3HAYEHUA N NPU

NSIaBHOM CHUMKEHUU HanpaxeHUa (HUCXoaallan BeTBb) C
TEMM e MHTEePBalaMN TOKOBOWN HarpysKu.

OHa cHMMaeTCcA NPU HOMWHA/IbHOM MAapOBOW Harpy3ske
KOTNA U BK/OYEHHbIX B HENPEPbIBHYO paboTy MexaHMU3Max
BCTPAXMBAHMA 3N1EKTPOL,0B

XapaKTepUCTUKN, CHATbIE B
Hayasne n KoHue 72 4
WCNbITAHMA, HE AO0KHbI
OTAMYATLCA APYr OT Apyra
6onee yem Ha 10%

1.8.30. KoHaeHcaTopsl

KoHgeHcaTopbl 418 NoBbiWeHUA Ko3addULMEHTA MOLHOCTU HanpsaxKeHnem HuxKe 1 KB ncnbiTbiBatoTca no n. n.
1, 4, 5; KOHAEHcaTopbl A1 NOBbIWEHUA KO3dDULMEHTA MOLLHOCTU HanpaxeHMem 1 KB n Bblwe -non.n. 1, 2,4, 5;
KOHAEHcaTopbl CBA3M, 0T6Opa MOLLHOCTU U AeNNTENbHbIE KOHAEHCATOopbI - Mo N. N. 1 - 4; KOHAEHCATOPbI ANS 3aLNUTbI
OT NepeHanpaAXeHUn 1 KoOHAeHCcaTopbl NPOA0bHON KoMNeHcauum -non.n. 1, 2, 4, 5.

1. amepeHne conpoTUBAEHUA U30NALMUN.
MpounsBoamTcA MeraommeTpom Ha HanpaxkeHue 2,5 kB. ConpoTmsneHue u3onaunM mexay BbiBOAAMWU U
OTHOCUTE/IbHO KOopnyca KoHAeHcaTopa.

2. UamepeHune eMKoCTy.
MNponssoauntcsa npu Temnepatype 15-35 °C. M3amepeHHaa eMKOCTb A0/1)KHa COOTBETCTBOBATb MACMOPTHbLIM
OAHHbIM C YYETOM MOTPELIHOCTU U3SMEPEHUSA U NPUBEAEHHbIX B Tabauue 1.8.27 nonyckos.

Ha caut
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Tabnuua 1.8.27

AOonNYCTUMOE USMEHEHUE EMKOCTU KOHEHCATOPA

HanmeHoBaHMe [onyctumoe nameHeHne U3MepeHHON eMKOCTH
KOHAEeHcaTopa OTHOCUTE/IbHO NACNOPTHOro
3HayeHus, %

KoHgeHcaTopbl cBA3U 0THOPa MOLLHOCTM U AenuTesbHble +/-5

KoHgeHcaTopbl A4NA NOBbIWEHNA KO3hPULMEeHTa MOLLHOCTU U +/-5

KOHAEHCaTopbl, UCMONb3yemble ANA 3alLMTbI OT

nepeHanpaKeHmsa

KoHAaeHcaTopbl Npoao/ibHOM KOMMEHCaL MK +5
-10

3. U3amepeHune TaHreHca yria AnanekTpuyeckmx noTepb.

MN3mepeHre nNponsBoAUTCA Ha KOHZEHCATOpPax CBA3M, KOHAEHcaTopax oTbopa MOLWHOCTU M KOHAEeHcaTopax
AenuTenei HanpaxXeHus.

MN3mepeHHOoe 3HauYeHMe tg aenbTa He A0/KHO npesbiwath 0,3% (npu Temnepatype 20 °C).

4. NcnblTaHWe NOBbIWEHHbIM HanpAXeHneM.

McnbITbiBaeTCA M301ALNA OTHOCUTENBHO KOpPMyCca NPM 3aKOPOYEHHbIX BbIBOAAX KOHAEHCATOpa.

3HavyeHne U NPOAOMKUTENBHOCTL NPUNOKEHUA UCNBITATENbHOMO HANPAXKEHWA PErAaMEHTUPYIOTCA 3aBOACKUMM
MHCTPYKUMAMM.

McnbiTaTe/ibHble HaMPAXEHMA NPOMBbILLJIEHHOM YacTOTbl A1A Pa3/INYHbIX KOHAEHCAaTOPOB NPUBEAEHbI HUXKE:

KoHgeHcaTopbl AnA NOBbILWEHUA UcnbiTaTtenbHoe HanpaxkeHue, KB
KO3pPMUMEHTa MOLLLHOCTU C HOMMHAJIbHbIM Hanpsi>KkeHnem, KB

0,22 2,1
0,38 2,1
0,5 2,1
1,05 4,3
3,15 15,8
6,3 22,3
10,5 30,0

KoHgeHcaTopbl 418 3aWMTbl OT NEPEHANPAXKEHUA TUNA:
CMM-20/3-0,107 22,5

KM2-10,5-24 22,5-25,0

McnbiTaHmAa HanpAaxXeHnem I'IpOMbILIJﬂeHHOﬁ 4acCToTbl MOTyT 6bITb 3aMeHeHbI OAHOMUHYTHbIM UCNbITAaHUEM
BbINMPAMNIEHHbIM HanpAXeHnem ygBoeHHOro 3Ha4yeHmnA no OTHOWEHUIO K YKa3aHHbIM UCNbITAaTE/IbHbIM HaNpAXEHUNAM.

5. UcnbiTaHne 6aTapen KOHAEHCATOPOB TPEXKPATHbIM BK/IOUYEHUEM.

Mpoun3BoANTCA BKAOYEHWEM HA HOMWMHA/IbHOE HAMpPAXEHME C KOHTPO/IEM 3HAYEHUI TOKOB Mo Kaxaok dase.
TOKM B pasnunyHbIx Gpasax 40/XKHbI OT/IMYATLCA OAMH OT Apyroro He 6onee yem Ha 5%.
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1.8.31. BeHTUbHble PaspALHUKM U OTPaHUUNTENN NepeHanpaAXKeHnn <1>

<1> UcnbitaHuna OMNMH, He yKa3aHHbIX B HAaCTOALLEM pasgese, cieayeT NpoBoOANTb B COOTBETCTBMU C MHCTPYKUMEN

no aKcnayaTtaunn 3aBo4a-n3rotoBuUTeENA.

1. MamepeHme conpoTusaeEHUNA Pa3spAAHNKOB U orpaquMTenef/’l nepeHanpAaXeHuA.

M3mepeHune npoBoAUTCA:

Ha paspagHukax n OMH ¢ HoMMHaNbHbIM HanpaXKeHnem meHee 3 KB - meraommeTpom Ha HanpsaxeHue 1000 B;
Ha pa3pagHuKax u OMNH ¢ HoOMMHaNbHBIM HanpAXeHnem 3 KB 1 Bbilwe - MeraommeTpom Ha HanpaxkeHue 2500 B.
ConpoTtusneHue paspsaaHukos PBH, PBI, PBO, CZ gonkHo 6bITb He meHee 1000 MOm.
ConpoTuBneHne 31eMeHTOB paspagHukoB PBC [o/KHO COOTBETCTBOBaTb TPebOBaHMAM  3aBOACKOM

NHCTPYKLUMMU.

ConpoTtuBneHue anemeHToB paspagHmkos PBM, PBP[, PBMI, PBMK oon*KHO COOTBETCTBOBATb 3HAYEHMUAM,

yKasaHHbIM B Tabanue 1.8.28.

3HAYEHME CONPOTUBNEHWUIM BEHTUNbHbIX PA3PALHNKOB

Tabnunua 1.8.28

Tun paspagHuKka nam

Conpotmsnenne, MOm

a7eMeHTa
He meHee | He bonee

PBM-3 15 40

PBM-6 100 250

PBM-10 170 450

PBM-15 600 2000

PBM-20 1000 10000

dnemeHT paspagHuUKa

PBMI:

110M 400 2500

150M 400 2500

220M 400 2500

330M 400 2500

400 400 2500

500 400 2500

OcHOBHOI anemeHT paspagHuka PBMK-330, 500 150 500

BeHTUNbHbIN 31emeHT pa3pagHuKka PBMK-330, 500 0,010 0,035

UcKpoBoi anemeHT pa3pagHuMka PBMK-330, 500 600 1000

dnemeHT paspagHuka PBMK-750M 1300 7000

dnemeHT paspsagHuka PBMK-1150 (npu Temnepatype He meHee 10 °C B cyxyto noroay) | 2000 8000
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ConpoTuBeHne orpaHMunTEeNEeN NepeHanpPsKeHUn ¢ HOMUHAAbHbIM HanpseHem 110 KB v Bbiwe A01KHO
6bITb He meHee 3000 MOM 1 He A0MKHO oTInYaTbes 6onee yuem Ha +/- 30% AaHHbIX, MPUBEAEHHbIX B NacrnopTe.

ConpoTuBneHNEe U30NALUN U3OAUPYIOLLMX OCHOBAHWI pPaspALHMKOB C pernctpatopamu cpabaTtbiBaHWUA
n3mepAeTcA MeraoMmeTpom Ha HanpaxeHue 2500 B. 3HavyeHMe M3MepPEeHHOro CONPOTUBAEHUA U30AALUN OO0IXKHO
6bITb He meHee 1 MOm.

ConpoTuBAeHWEe OrpaHnunTeNeil NepeHanpPaXKeHNM ¢ HOMUHaIbHbIM HanpsAXeHnem A0 3 KB A0KHO ObiTb He
meHee 1000 MOm.

ConpoTuB/iIeHME OrpPaHUYUTENel MNepeHanpPsXeHUa C HOMMHaAbHbIM HanpsxkeHnem 3 -35 KB go0/KHO
COOTBETCTBOBaTb TPEOOBAHMAM UHCTPYKLMI 3aBOA0B-NU3rOTOBUTENEN.

ConpoTuBneHne orpaHMUNTENeN NepeHanpPAXKEHU C HOMUHA/IbHbIM HanpaxeHunem 110 KB 1 Bbilwe A0MKHO
6bITb He meHee 3000 MOM M He A0/1XKHO OT/InYaTbheA bonee Yem Ha +/- 30% AaHHbIX, NPUBEAEHHbIX B nacnopre.

2. IamepeHmne ToKa NpoBOANMOCTU BEHTUbHbIX PA3pALHUKOB NPU BbINPAMAEHHOM HAaNPAXKeHUN.
MN3mepeHne npoBoAMUTCA Y PaspPALHUKOB C LUYHTUPYHOWMMW CONPOTUBAEHUAMKU. [TpU OTCYTCTBUM YKa3aHUMN
3aBOA0B-M3rOTOBUTENIEN TOKM MPOBOAMMOCTM A0/IKHbI COOTBETCTBOBATb NpuUBeAeHHbIM B Taba. 1.8.29.

Tabnunua 1.8.29

AONYCTUMbIE TOKM MPOBOANMOCTU BEHTU/1bHbIX PASPAAHWUKOB
MPU BbIMPAMJIEHHOM HAMPAXEHWNNA

Tun paspAgHUKa UK d1emMeHTa McnbiTatenbHoe TOK NpoBOAMMOCTHM Npu TemnepaType
BbINPAMAEHHOE paspagHuka 20 °C, mKA
HanpaxeHue, KB
He meHee He 6bonee

PBC-15 16 200 340
PBC-20 20 200 340
PBC-33 32 450 620
PBC-35 32 200 340
PBM-3 4 380 450
PBM-6 6 120 220
PBM-10 10 200 280
PBM-15 18 500 700
PBM-20 28 500 700
PB3-25M 28 400 650
PBM3-25 32 450 600
PBPA-3 3 30 85
PBPA-6 6 30 85
PBPA-10 10 30 85
SnemeHT paspagHuka PBMI-110 M, 150 M, 30 1000 1350
220 M, 330 M, 400, 500
OCHOBHOM anemeHT paspagHuka PBMK-330, 18 1000 1350
500
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UcKpoBoi anemeHT pa3pagHuka PBMK-330, 28 900 1300
500

SnemeHT paspagHuka PBMK-750 M 64 220 330

SnemeHT paspagHuka PBMK-1150 64 180 320

MpumeyvaHune. Ona npusBeseHUA TOKOB MPOBOAMMOCTU Pa3pAaAaHUKOB K TemnepaTtype +20 °C cneayeTt BHeCTU
nonpasKy, paBHyl0 3% Ha Kaxable 10 rpagycoB oTKAoHeHMA (nNpu TemnepaType 6onbuwe 20 °C nonpaska
oTpuuaTtenbHasn).

3. 3mepeHwne ToKa NPOBOANMOCTM OFPaHNYUTENEN NepeHANPAXKEHNA.

N3mepeHune TOKa NPOBOANUMOCTU OTPaHUYUTENEN NepeHaANPAKEHNIA NPOU3BOANTCA:

ONs orpaHuyYmTeneit Knacca HanpaxeHus 3 - 110 KB npu npuaoKeHun Hanbonbllero AJANTEIbHO A4OMNYCTUMOro
$as3Horo HanpaxeHus;

ANA orpaHMumMTenen Knacca HanpsxeHus 150, 220, 330, 500 kB npu HanpaxeHun 100 KB yacTtoTbl 50 I'u.

MpepenbHble 3HavyeHWAa TOKOB nposoaumocTr OFH [onXHbI COOTBETCTBOBATb MHCTPYKUMM 3aBOAaA-
N3roToBUTENA.

4. NpoBepKa 31eMEHTOB, BXOAALWMX B KOMMIEKT NPUCNOCcobneHns Ana M3MepeHMA ToKa MpPOBOAMMOCTU
OrpaHNYUTENA NEepPEHANPAXKEHUN Noa PabounM HanpAKEHUEM.

MpoBepKa aNeKTpPUYeCcKo NPOYHOCTN N30/IMPOBAHHOTO BbIBOAA NPOUN3BOAUTCA anA orpaHnumnteneit OMNMH 330 n
500 KB nepea BBOAOM B 3KCN/IyaTaLMIO.

MNpoBepKa MPOU3BOAUTCA NPM MJIAaBHOM NoAbeMe HanpsxKeHus yactoTbl 50 Iy Ao 10 KB 6e3 BblAEPKKK
BpemeHwu.

MpoBepKa aeKTprMUYecKon NpoYyHocTn nsonatopa OPP-10-750 npounssoaunTca HanpaxkeHmem 24 KB yactoTbl 50
My B TeyeHue 1 MmuH.

N3mepeHMe TOKa NPOBOAMMOCTM 3aLLUTHOIO pe3ncTopa nNpomssBoamTca npu HanpaxeHuu 0,75 KB yactoTbl 50
ly. 3HAaYeHMe TOKa A0/KHO HaxoauTbeA B npegenax 1,8 - 4,0 mA.

1.8.32. Tpybuatble pa3psagHUKM

1. MpoBepKa COCTOAHMA NOBEPXHOCTU Pas3pALHMKaA.
MpounsBoamnTCA NyTem 0OCMOTpPA Nepes yCTaHOBKOM paspagHUKa Ha onopy. Hapy»KHasa NoBepxXHOCTb paspagHMKa
He LLO/I3KHA UMETb TPELLMH U OTC/IOEHNN.

2. I3amepeHune BHELHEro MCKPOBOIo NPOMEXKYTKA.
Mpoun3BOANTCA HAa ONOpPE YCTAHOBKM pa3pAaHUKaA. MICKPOBOM NPOMEKYTOK He A0/IKEeH OT/INYaTbCA OT 3a4aHHOrO.

3. MpoBepKa pacno/ioKeHUA 30H BbiX0Ma.

MpounsBoanTCcA Nocne YCTaHOBKWU PaspAgHMKOB. 30HbI BbIX/JIOMA He [O/KHbl Mepecekatbca M OXBaTbiBaTb
3/IEMEHTbl KOHCTPYKUMM M MPOBOAOB, MMEILIMX MOTEHLMAN, OTAMYAIOWMIACA OT MOTEHLMaNa OTKPbITOrO KOHLA
paspsaaHMKa.

1.8.33. MNpegoxpaHnTenn, NpegoxpaHUTeNN-pasbeaMHUTENN HanpaKeHnem Bbiwe 1 KB

1. UcnblTaHWe oNOpHOM U30aALUKN NpesoxpaHuTeNnel NoBbIWEHHbIM HANPAXKEHNUEM NPOMBbILLIEHHOW YacToTbl.

McnbiTaTelbHOE HanpsKeHWe ycTaHaBAMBaeTcA cornacHo 1aba. 1.8.24.

Mpoao KUTENBHOCT MPUJIOKEHUA HOPMUPOBAHHOIO WMCMbITAaTE/IbHOrO HanpaxKeHua - 1 muH. UcnbiTaHue
OMOPHOM  U30NALMW  NPefoXpPaHUTeNeln MNOBbIWEHHbIM  HAMPAXEHWEM MNPOMbBILWJIEHHOW YacTOTbl  MOXeT
NPOM3BOANTHCA COBMECTHO C UCMbITAHNEM N30ATOPOB OLUMHOBKM AYENKMU.

2. MNpoBepKa LLeN0CTHOCTU NAABKUX BCTaBOK M TOKOOFPaHUYMBAIOLNX PE3UCTOPOB.
MposepatoTca:

OMMETPOM - LLeJIOCTHOCTb M/1aBKOM BCTABKMU;

BM3Ya/IbHO - HAa/IMYME MAPKUPOBKM Ha NAaTPOHE U COOTBETCTBUE TOKA MPOEKTHbIM AAHHbIM.

N3 Ha camnt 52


https://tk-expert.ru/

3. W3mepeHWe CcOMNpOTUBAEHMA MOCTOSSHHOMY TOKY TOKOBeAyLW.elM 4acTM naTpoHa npesoxpaHuTens-
pasbeguHuTens.

M3mepeHHoe 3HayeHue COMPOTUBNAEHUA [ONKHO COOTBETCTBOBATb 3HAYEHWIO, YKA3aHHOMY 3aBOAOM-
N3roToBUTENEM.

4. MamepeHme KOHTAKTHOTO Ha*XaThA B Pa3beEMHbIX KOHTAKTaxX NpeaoxXpaHuUTenAa-pasbveguHnTenA.
M3MepeHHOG 3Ha4YeHne KOHTAaKTHOIro Ha*atna A0/1XKHO COOTBETCTBOBATb YKAa3aHHbIM 3aBOAOM-U3TOTOBUTENIEM.

5. lMpoBepKa cocToAHMA ﬂ,yFOFaCMTeﬂbHOVI 4acCTM NAaTPOHa NpeaoxXpaHUTeNA-pa3beAUHUTENA.
M3mepsaeTca BHYTPEHHMﬁ ANaMeTp AerFaCMTeanOﬁ 4aCTu NAaTPOHa NPefoXpPaHUTENA-Pa3beaANHUTENA.

6. MpoBepkKa paboTbl NpeaoXpaHUTeNs-pa3beAUHUTENS.
BbInonHAOTCA 5 LMKA0OB Onepaunii BKAOYEHNA U OTKIIOYEHUSA NPeLoXpaHnUTeNs-pasbeguHuTens. BoinonHeHne
KaXkA0M onepaumnm A4oMKHO BbITb YyCHELWHbIM C NePBOM NMOMbITKU.

1.8.34. Beogbl U NnpoxogHble U30NATOpPbI

1. amepeHne conpoTUBNEHMA U30NALMN.

Mpoun3BoANTCA MEraoMMeTPOM Ha HanpsakeHue 2,5 KB y BBOAOB C OyMaKHO-Mac/iAaHOW W3onAuUMEN.
N3mepsieTca COMNPOTUBAEHUE U30AALUM U3MEPUTENbHOWM W nocneaHen o06KNAAOK BBOAOB OTHOCUTENIbHO
coeauHUTeNbHOM BTYNKM. CONPOTUBAEHNE U30NALNM AONKHO BbITb HE MeHee 1000 MOMm.

2. UsmepeHue tg AenbTa U eMKOCTU U301ALUMN.
Mpon3BoauTca nsamepeHme tg genbta U eMKOCTU U30NALNN:

OCHOBHOW M3015LUNM BBOAOB NpW HanpaxeHun 10 KB;
M3OJIALUMU MBMEPUTEJILHOTO KOHAeHcaTopa [MH (C ) u/wuiy nocJaenHuX
2
crnoer mzondauum (C ) npm HanpsaxeHum 5 KB.
3

MpeaenbHble 3HaYeHUs tg aenbTa NnpuBeaeHbl B Taba. 1.8.30.
Tabnunua 1.8.30

MPEAE/NIbHBIE 3HAYEHUA tg nenbTa

Tvn n 30Ha n3onauum BBoAa MpepenbHble 3HavYeHuA tg aenbta, %,
ONA BBOAOB HOMUHANbHbIM
HanpaxxeHnem, KB

35 110- 150 220 330-750

BymaKHO-MacnsaHas n3onauma BBoAa:
ocHoBHasdA nsonaumsa (Cy) u - 0,7 0,6 0,6
usonauma koHaeHcatopa NUH (C,)

nocneaHune cnou nsonauum (Cs) - 1,2 1,0 0,8

Teepaas nsonauma BBoAA C Mac/iAHbIM 3an0JIHEHMEeM, OCHOBHaA 1,0 1,0 - -
nsonauma (Cy)

BymarkHo-6aKenMToBan M30aALUMA BBOAA C MACTUYHbIM 3aN0/IHEHNEM, 3,0 - - -
ocHoBHas nsonaums (Cq)

MNpenenbHoOe yBesinyueHNne eMKoCTH OCHOBHOW n3onaumnm coctasnaeT 5% oTHOCUTENbHO M3MepeHHOl‘;1 Ha 3aBoje-
n3rotosuTene.
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HopmupyloTcs 3HauyeHus tg aenbTa, npvBefeHHble K TemnepaTtype 20 °C. MpuBegeHue NPOU3BOAUTCA B
COOTBETCTBUM C MHCTPYKLMEN NO 3KCNAyaTaLmMu BBOAA.

3. UcnbiTaHWe NOBbILLEHHbIM HaNPAXXEHNEM MPOMbILLIEHHOW YacToTbl.

McnbiTaHWe aBnseTca obasaTenbHbIM A58 BBOAOB M NPOXOAHbIX N301ATOPOB Ha HanpsAXKeHue Ao 35 KB.

McnbiTaTeNbHOE HanpsAMKeHne a8 NPOXoAHbIX M30NATOPOB W BBOAOB, MUCMbITbIBAEMbIX OTAENbHO WUAWU Nocne
YCTaHOBKM B pacnpeaenntenbHOM yCTPOICTBe, NpUHMMaeTcsa cornacHo tabn. 1.8.31.

Tabnnua 1.8.31

WUCMbITATENBHOE HAMPAXEHWE NMPOMBbILL/TIEHHOW YACTOTbI BBOAOB
N MPOXOAOHbLIX N30/IATOPOB

HomwunHanbHoe UcnbiTaTenbHoe HanpaXKeHue, KB
HanpaxeHue, KB
Kepamunyeckune annapaTHble BBOAbI M MPOXOAHbIE annapaTHble BBOAbI U
N30/1ATOpbI, N30N1ATOPbI C OCHOBHOM NpPOXoAHble N30NATOPbI C
MCMbITbIBaeMble KEPaMMNYECKOM WU KUOKOM OCHOBHOW Bbakenntosomn
OTAEeNbHO msonaumen nsonsuuen
3 25 24 21,6
6 32 32 28,8
10 42 42 37,8
15 57 55 49,5
20 68 65 58,5
35 100 95 85,5

MUcnblTaHWe BBOAOB, YCTAHOB/IEHHbIX Ha CWUIOBbIX TpaHChoOpmaTopax, cneayeT NPOM3BOAUTb COBMECTHO C
UCMbITaHWEM 06MOTOK MO HOPMaM, MPUHATbIM A5 CUIOBbIX TPaHcpopmaTopoB (cm. Taba. 1.8.12).

MpoAoNKUTENBHOCTb NPUNOKEHNA HOPMUPOBAHHOIO UCMbITAaTENIBHOTO HANPAXKEHWUA ANA BBOLOB M MPOXOAHbIX
M30/IATOPOB - 1 MUH.

BBOZ CUMTAeTCA BbIAEP!KABLIMM MWCMbITaHWE, €CM MNpW 3TOM He Habatoganocb nNpobos, nepekpbiTuA,
CKONb3ALLMX Pa3pALOB M YAaCTUYHbIX PA3pAA0B B Mac/ie (Y MacNoHAaNO/HEHHbIX BBOAOB), BblAENEHUI ra3a, a TaKKe
€C/IM Nocae UCMbITaHUA He 06HapyXeHO MeCTHOro neperpesa U3oAALUU.

4. NMpoBepKa KayecTsa yNJA0THEHMIA BBOAOB.

Mpon3BOANTCA ANA HErepMEeTUYHbIX Mac/oHaMno/IHeHHbIX BBOAOB HanpaskeHMem 110 KB v Bbiwe ¢ BymaxHo-
Mac/iAHOW M30MAUMel MyTeM CO34aHMA B HUX M3BbITOYHOro gasneHusa macna 0,1 MMa. MpoaonKuTenbHOCTb
ncnbitaHma - 30 MUH. MpU UCMbITAHUM He A0MKHO HabAaTbCA NPU3HAKOB Teun macia. [onycTumoe CHUXeHUe
[aBNeHNA 338 BpeMs UCMbITaHuI - He bosee 5%.

5. UcnbiTaHne TpaHcGOpMaTOPHOro Macna U3 Mac/IoHanoO/IHEHHbIX BBOAOB.
MpounsBoaUTCA UCMbITaHWE 3a/IMTOr0 Macaa No nokasarenamn.n. 1-6 Tabn. 1.8.33.
Y repMmeTUYHbIX BBOAOB UCMbITaHWE Mac/aa He MPON3BOAUTCA.

1.8.35. NoaBecHble 1 ONOPHbIE N30AATOPDI
[na onopHO-CTEPXKHEBbLIX U30/1ATOPOB MUCMbITAHWE MOBbILEHHbIM HaNPAXEHMEM NP OMbILJEHHOM YacTOTbl He
obAasaTtenbHo.

3ﬂeKTpM‘-IECKMe NUCNbITaHNA CTEKNIAHHbBIX NMNOA4BECHbIX U30/IATOPOB HE NMPOU3BOAATCA. KOHTpOﬂb MX COCTOAHMNA
OCyLecTBAeTCA NyTeM BHELWHEro ocmoTpa.
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1. UsmepeHune conpoTUBAEHUA U30AALUN NOLABECHBIX U MHOTO3/IEMEHTHbIX U30NATOPOB.

MpoM3BOAUTCA MEraoMMETPOM Ha HanpsikeHue 2,5 KB TONbKO MNpW MNOMOMKMUTENbHbIX TemnepaTtypax
OKpy»Katowero Bosayxa. [poBepKy M301STOPOB cC/eayeT NPoOM3BOAUTL HEMoCpeaCTBEHHO Mepes UX YCTaHOBKOM B
pacnpegenuTenbHbIX YCTPOMCTBAX M Ha INHUAX aneKTponepeadn. ConpoTMBAeHNE U30NALMK KAXKAOr0 NOABECHOTO
bapdopoBOro N30NATOPA UM KAXKAOFO 3/IeMEHTA LWTbIPEBOrO M30A58TOPA AOJIKHO ObiTb He meHee 300 MOMm.

2. VicnbiTaHWe NOBbILLEHHbIM HaNpPAXeHWEM MPOMbILLIEHHOMN YacToTbl:
a) OnNOpPHbIX 0AHO3/EMEHTHbIX M301ATOPOB. [N U30NATOPOB BHYTPEHHEN U HAPYXKHOW YCTAaHOBOK 3HaYyeHun

MCMbITaTe/IbHOro HanpsAXKeHua npueoaaTca B Tabn. 1.8.32;

Tabnunua 1.8.32

NCMNbITATEZIbHOE HAMPAXKEHWE OMNOPHbLIX OAHO3NEMEHTHbIX U30/TATOPOB

McnbiTatenbHoe HanpAaxKeHue, KB, 41Aa HOMUHANBLHOIO HaNPAXeHUA
3/1eKTPOYCTAaHOBKM, KB

UcnbiTyemble N301ATOpPbI

3 6 10 15 20 35
M30nATOpPbI, UCMbITbIBaeMble OTAENbHO 25 32 42 57 68 100
M30nAaTOpbI, YCTAaHOB/IEHHbIE B LLENAX WWH 24 32 42 55 65 95
W annapaTtos

6) ONOPHbLIX MHOFO31EMEHTHbIX U NOABECHbIX M301ATOPOB. BHOBb YCTaHaBAMBaeMble WTbIPEBble U NOABECHbIE
W30/1ATOPbI CneayeT MUCNbITbiBaTb HanpsxeHnem 50 KB, npuKnaablBaeMbiM K KaxKAoMy 3S/1eMeHTy M30aaTopa.
JonyckaeTca He NPOM3BOANTb UCMbITAaHNE NOABECHBIX U30NATOPOB.

OAnTenbHOCTb NPUNONKEHUA HOPMUPOBAHHOIO UCMLITAaTENbHOTO HANPAXeHUA - 1 MUH.

1.8.36. TpaHchopmaTopHOE Macso

1. AHan13 macna nepep, 3annBKol B obopyaosaHue.

Kaxkgas naptvAa cBeXKero, MNOCTYMMBLUEro C 3aBoga TPaHCHOPMATOPHOrO Macna nepes 3a/JMBKOM B
obopyaoBaHMe A0KHA NOABEPraTbCA OAHOKPATHLIM UCMbITAaHMAM MO MOKasaTenam, npueeaeHHbIM B Tabn. 1.8.33.
3HayeHuMA NokaszaTtenel, Noy4YeHHbIe MPU UCMbITAHUAX, LO/KHbI ObITb HE Xy¥Ke NpUBeAEHHbIX B TabauLe.

Tabnunua 1.8.33

NPEAENBHO A0NYCTUMbIE 3HAYEHUA NOKA3ATE/IEN KAYECTBA
TPAHCPOPMATOPHOIO MAC/A

lNokasaTenb KayecTBa macaa M HOMep CTaHgapTa Ha MeToz, 3HauyeHUA NoKasaTesien KayecTBa mac/a

ncnbiTaHUA

Macno HenocpeaCTBEHHO
nocne 3a/MBKKU B
obopygoBaHue

CBerkee cyxoe macnio
nepeg, 3a1MBKOM
B 060pyaoBaHUe

1. NpobueHoe HanpskeHue no FOCT 6581-75, KB, He
MeHee, anekTpoobopygoBaHue:

00 15 kB BrkAtouMTENBHO 30 25
0o 35 KB BKkAtoUMTENBHO 35 30
o1 60 kB go 150 kB 60 55
o1 220 kKB go 500 kB 65 60
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2. KucnotHoe ymncno no NOCT 5985-79, mr KOHHa 11
macna, He bonee, anekTpoobopyaoBaHMeE:

00 220 kB 0,02 0,02

Bbiwe 220 KB 0,01 0,01

3. Temnepatypa BCnbIWKKU B 3aKkpbiTom Turae no NOCT 6356- | 135 135

75, °C, He HuXKe

4. Bnarocoaep»kaHue no FOCT 7822-75, % macchl (r/T), He 0,001 (10) 0,001 (10)
bonee, FOCT 1547-84, KauecTBEHHO:

a) TpaHcpopmaTopbl C NAEHOYHOW UM a30THOM 3aLLUTOMN, 0,001 (10) 0,001 (10)
repmeTMYHble Mac/OHaNO/IHEHHbIE BBOAbI U

n3mepuTenbHble TpaHcPopmaTopbl

6) cunoBble U U3MepUTeNbHble TpaHchopmaTopbl bes 0,002 (20) 0,0025 (25)
cneuynanbHbIX 3aWUT Macna, HerepmeTuyHble BBOAbI

B) an1eKTpoobopyaoBaHMe NPU OTCYTCTBUM TpeboBaHWA OtcyTcTBYyeT OtcyTcTByeT
npeanpuATUN-U3roToBM- TeNIEN NO KONMYECTBEHHOMY

onpeaeneHunto JaHHOro Nokasartena

5. CoaeprkaHme mexaHuveckux npmumecent no NOCT 6370-83

n PTM 17216-71, anekTpoobopynoBaHue:

0,0 220 KB BKkAtOUNTENBHO OT1cyTcTBYIOT OTcyTtcTBYIOT
Bbie 220 KB, %, He 6onee 0,0008 0,0008

6. TaHreHc yrna gnanektpunyecknx notepb no NOCT 6581-75, |1,7 2,0

%, He bonee, npn 90 °C

7. Bogopactsopmmble KncnoTbl 1 wenoum no FOCT 6307-75 | OtcyTtcTByHOT OTcyTtcTBYIOT
8. CopeprkaHne aHTUOKUCAUTENbHOM Npucaakm no PA, 0,2 0,18
34.43.105-89

9. TemnepaTypa 3actbiBaHma no NOCT 20287-91, °C:

He Bblle -45

ApKTMYeCcKoe macao -60

10. Masocoaeprkalme, % obvema, He 6onee, no P, 0,5 1,0
34.43.107-95

11. CtabunbHocTb NpoTMB okncneHma no NOCT 981-75 ans

CMNOBbIX U U3MepUTeNbHbIX TPaHcPpopmaTopos oT 110 go

220 kB:

a) coaeprkaHue ocagKa, % macchbl, He 6onee 0,01

6) KNCIOTHOE YNC/I0 OKUC/IeHHOro macna, Mr KOHHa 1 r 0,1

macna, He bonee

2. AHanus macna nepeg, BKaoYeHMem obopyaoBaHuA.

Macno, OT6MpaEMOE n3 O60pyAOBaHMﬂ nepeg ero BKAKOYEHMEM nNo4 HanpAaXeHUMem nocne MOHTaXa,
noasepraeTcA COKpaweHHOMY aHa/in3y B 06'b6Me, YKa3aHHOM B COOTBETCTBYHOLUNX naparpad)ax ,D,aHHOﬁ rnasbl, 1
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YKa3aHWAM 3aBOA0B-M3roTOBUTENEN.
1.8.37. dneKkTpunyeckue annapartbl, BTOPUYHbIE LENU M INEKTPONPOBOAKKN HanpaxeHnem Ao 1 KB
DNeKTpMYeCcKMe annapaTtbl M BTOPUYHbLIE LENW CXEM 3alMT, YNPaBAE€HWA, CUTHAAM3ALUM U N3MEepeHUA
MCNbITbIBAOTCA B 06beme, NpesycMOTPEHHOM HacToALWMM naparpadom. DEeKTPONPOBOAKM HanpsakeHnem 4o 1 KB ot

pacnpeaenntenbHbiX MYHKTOB A0 3/1€KTPONPUEMHUKOB UCMbITbIBatOTCA no . 1.

1. U3amepeHune conpoTMBAEHMA N30NALNN.
ConpoTuBaeHne U30aALMN AO/IKHO ObiTb HE MEHee 3HAYeHUIN, NpuUBeAEHHbIX B Taba. 1.8.34.

Tabnunua 1.8.34

AONYCTUMBbIE 3HAYEHUA COMNPOTUBJIEHNA N30NALNN

NcnbiTyemMblih snemeHT HanpsaxeHune HanmeHblee gonyctumoe
meraommeTpa, B 3HayeHue ConpoTMBAEHMUA
nsonauumn, MOm

1. WWHbI NOCTOAHHOrO TOKA Ha LWWTax ynpaBneHMa wn B 500-1000 10
pacnpegenuTenbHbIX yCTPOMCTBAX (NP OTCOEANHEHHbIX LLenAX)

2. BTopnyHble uenu Kaxkaoro npucoeanHeHna u uenm nmutaHua 500 - 1000 1
NPMBOAOB BbIKAOYATENEN U pasbeanHUTENEn <1>

3. Uenu ynpasneHus, 3aWmTbl, aBTOMATUKM U U3MEPEHUN, A 500-1000 1
TaKXe Lenu Bo3byKAeHUA MallUH NOCTOAHHOTO TOKa,
NpUcoeanHeHHbIe K CUI0BbIM Lensam

4. BTOpuyHbIe Lenn U 3NeMEHTbI NPU NMUTAHUK OT OTAENbHOIO 500 0,5
WCTOYHMKA UM Yepes pasaenmTenbHbin TpaHcdopmaTop,
paccumnTaHHble Ha paboyee HanpsarKkeHWe 60 B 1 HUKe <2>

5. 9neKkTponpoBoAKM, B TOM YMC/IEe OCBETUTE/bHbIE CETU <3> 1000 0,5

6. PacnpeaenutenbHble yCTPOMCTBA <4>, WNTbI U 500 - 1000 0,5
TOKOMPOBOAbI (LIMHONPOBOAbI)

<1> N3mepeHune Npomn3BOANTCA CO BCEMU NMPUCOEAMHEHHbIMU annapaTaMm (KaTyLiKW NPUBOAOB, KOHTAKTOPbI,
nyckaTtenun, aBTOMaTUYECKME BbIKAOYaTENIN, pesie, NpPUbopbl, BTOPUYHbIE OOMOTKU TpaHCPOPMaTOpOB TOKa W
HanpsAXXeHua 1 T.n.).

<2> [omKHbl 6biTb MPUHATbI Mepbl ANA NPeAOoTBPaLLeHMA MNOBPEXKAEHUA YCTPOWCTB, B OCOBEHHOCTM
MUWKPO3/IEKTPOHHbIX U NONYNPOBOAHUKOBbIX 3/IEMEHTOB.

<3> ConpoTMBAEHWNE N30NALMN UIMEPAETCA MEXKAY KarKAbIM MPOBOAOM U 3eM/EN, a TAKKe MeXAY KaxKabiMu
ABYMA NpOBOAAMM.

<4> N3mepnaeTcs CONPOTUBNEHNE U3ONALMMU KaXKAO0N CEKUUU pacnpenenntTenbHoro ycTpoicTea.

2. VicnbiTaHWe NOBbILLEHHbIM HAaNpPAXeHWEM MPOMbILLIEHHON YacToTbl.

McnbiTaTeNbHOE HanpsaXeHne A48 BTOPUYHBIX Lienei CXem 3allmTbl, YNpaBAeHna, CUrHaamM3aumMm n nsmepeHms
CO BCEMW MPUCOEAUHUTENbHBIMK annapaTamm (aBTOMaTUUYECKME BbIKAOYATENUN, MAarHUTHbIE NyCKaTeNu, KOHTaKTOpbI,
pene, npubopbl 1 T.0.) - 1 KB. NPoACAKUTENBHOCTb NPUNOMKEHNA HOPMUPOBAHHOMO UCMbITATE/ILHOTO HANPAXKEHUSA - 1
MWH.

3. MpoBepKa AeNCcTBMA aBTOMaTUYECKUX BbIK/IOYaTENEMN.

3.1. MNpoBepKa conpoTuBieHns u3onaumMn. NponsBoaunTca y BbiKatoYaTes e Ha HOMWUHaAbHbIA ToK 400 A 1
6onee. 3HayeHMe CONPOTUBAEHUA U30NALUUMK - HE MeHee 1 MOMm.
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3.2. MNpoBepKa Aencrteua pacuenuteneit. lposepseTcs AeNCTBME pacuenuTens MrHOBEHHOro AencTsuA.
BbikntoyaTenb fAoKeH cpabaTtbiBaTb Npu TOKe He Bosiee 1,1 BepXHEro 3HaYeHMA ToKa cpabaTbiBaHUA BbIKAKOYATENS,
YKa3aHHOro 3aBOZL0OM-U3rOTOBUTEIEM.

B 3/1eKTpOyCcTaHOBKaX, BbIMOJHEHHbIX NO TpeboBaHUAM pas3a. 6, rn. 7.1 u 7.2, npoBepAloTca BCe BBOAHbIE U
CEKLMOHHbIe BbIK/OYATENIN, BbIKAOYATENIN Lenel aBapuMHOrO OCBELLeHWA, MOXKAPHOM CUrHanu3auum wu
aBTOMATMYECKOrO NOXKAPOTYLIEHMA, A TaKKe He meHee 2% BbIK/toYaTene pacnpeaennTenbHbIX U rPyNnoBbIX CETEN.

B Apyrvx aneKkTpoycTaHOBKAX UCMbITbIBAOTCA BCE BBOAHbIE M CEKLMOHHbIE BbIK/AOYATENN, BbIKAOYATENN Lienei
ABAPUMHOIO OCBELLEHMA, MOMKAPHON CUTHANM3ALMM M aBTOMATMUECKOTO NOMAPOTYLEHUA, @ TaKKe He meHee 1%
OCTa/IbHbIX BbIKAtOYaTENEN.

lpoBepKka NPOU3BOANTCA B COOTBETCTBMM C YKA3aHUAMM 3aBOAOB-U3rotoButenen. [pu BbiABAEHMMU
BbIK/tOYaTENEN, HE OTBEYAIOWMX YCTAHOBJEHHbIM TPebOBaHWAM, [AOMONHUTENbHO MNPOBEPAETCA YABOEHHOE
KOAMYecTBe BblKtOYaTenen.

4. MpoBepKa paboTbl aBTOMATUYECKMX BbIKAOYATENEA U KOHTAKTOPOB MPU MOHUMKEHHOM U HOMWHANIbHOM
HanpsXeHUaAX onepaTMBHOTO TOKa.

3HayeHWe HanpaXKeHUa cpabaTblBaHUSA W KOJAMYECTBO OMepaunin npu  UCNbITAaHUM  ABTOMATUYECKMX
BbIK/HOYATENEN M KOHTAKTOPOB MHOTOKPATHBIMMW BKAHOUYEHUAMM U OTKAOYEHUAMM NpuBeaeHbl B Tabn. 1.8.35.

Tabnunua 1.8.35

WUCMNbITAHUE KOHTAKTOPOB 1 ABTOMATUYECKWX BbIK/TKOYATENEN
MHOTOKPATHbIMW BKNHOYEHNAMM N OTKNHOYEHNAMMU

Onepau,vm HanpsaeHne onepaTUBHOrO TOKa, % HOMMHaNbHOro | Konnyecrso onepau,mﬁ

BkntoyeHue 90 5

OTKNtoYeHue 80 5

5. YcTpoicTsa 3almTHoro otkatodeHus (Y30), Bbikatodatenu anddepeHumnanbHoro Toka (BAT).
MpoBepATCA B COOTBETCTBUM C YKa3aHMAMM 3aBOAA-M3TOTOBUTENS.

6. MpoBepkKa peneliHoM annapaTypbl.

MpoBepKa pene 3aWuTbl, yNpPaBAeHUs, aBTOMATUKM U CUTHANM3AUUN M APYTUX YCTPOMCTB MPOM3BOAUTCA B
COOTBETCTBMM C AENCTBYIOWMMU MHCTPYKUMAMUK. MMpenensl cpabaTbiBaHMA pene Ha pabouymx ycTaBKax O0/KHbI
COOTBETCTBOBATb pPacyeTHbIM AaHHbIM.

7. MNpoBepKa NpaBUAbHOCTU PYHKLMOHMPOBAHMUA MOAHOCTbIO COBPAHHBIX CXEM NPW PA3ANYHBIX 3HAYEHMAX
onepaTMBHOIO TOKa.

Bce a/1eMeHTbl  CxeM  [OJ/IKHbl  HafZeXHO  ¢GYHKUMOHMPOBATb B MNPEeAyCMOTPEHHOM  MPOEKTOM
nocnenoBaTeIbHOCTM NPU 3HAYEHUAX ONEPaTUBHOIO TOKa, NpMBeaeHHbIX B Tabn. 1.8.36.

Tabnunua 1.8.36

HATMPAXEHWE ONEPATUBHOIO TOKA, NP KOTOPOM AO/1:KHO
OBECNEYMBATLCA HOPMAJIbHOE ®YHKUMOHUPOBAHUE CXEM

NcnbiTyemblii 06bEKT HanpsaxeHue MpumeyaHue
onepaTMBHOIO TOKa,
% HOMMUHaNbHOrO

Cxembl 3aWMTbl U CUTHANM3aLUK B 80, 100 -
YCTAHOBKax HanpaxeHnem Bbiwe 1
KB

Cxembl ynpaBaneHnAa B YCTaHOBKaAX
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HanpaxeHuem Bbiwe 1 KB:

MUCNbITaHME Ha BKAOYEHME 90, 100 -

TO K€, HO Ha OTK/Ito4eHne 80, 100 -

PeneinHo-KOHTaKTOpPHbIE CXEMbI B 90, 100 [na NpocTbIX CXeM KHOMKA - MAarHUTHbIN NycKaTenb

YCTaHOBKax HanpaxeHnem go 1 KB npoBepKa paboTbl Ha NOHMXEHHOM HaMNPAXKEHUU He
npownssoamTcaA

becKOHTaKTHble CXembl Ha 85, 100, 110 M3meHeHMe HanpaXXeHna NpomM3BOAUTCA Ha BXOLE B

NIOTMYECKUX 31emMeHTax 610K NUTaHMA

1.8.38. AKKymynaTopHble 6aTapen

1. UamepeHune conpoTMBAEHUA U30NALNN.

M3mepeHne Npous3BOAMTCA BOJIbTMETPOM (BHYTPEHHEE COMPOTUB/IEHWE BOJILTMETPA A0/KHO 6biTb TOYHO
M3BECTHO, K/1acC He HuxKe 1).

MpY MOMIHOCTbIO CHATOM Harpyske AO0/KHO 6biTb U3MEPEHO HampsasKkeHue 6atapen Ha 3axKMmax U Mexay

KaXablM U3 3aXKUMOB U 3emnen.
ConpoTuBJIeHME M30J4UMM R BHUMCIAETCS IO bopmyJie:

X
U
R =R (=====-- - 1),
X qgU + U
1 2
roe:
R - BHYyTpeHHee COINPOTUBJIIEHME BOJIBTMETPA;
q
U - HaopsgxXeHMEe Ha 3axuMax BaTapeu;
U u U - HaopgaXeHUsS MexIy IIOJIOXUTEJIbHEIM 3aXMMOM M 3eMJjiel U
1 2

OTpMLIATEJIbHEIM 3aXVMMOM U 3eMJIeN .
COHpOTMBJ’[eHT/Le M30JIAUN 6aTapeM OOJDKHO OBITH HEe MeHee YKa3aHHOTI'O

HMXe :
HommHanbHOe HamnpsxeHue, B 24 48 110 220
ConpoTuBJeHne, kOM 60 60 60 150.

2. MpoBepKa eMKOCTM 0TPOPMOBAHHOM aKKyMynATOpHOM BaTapew.

MONHOCTbIO 3apAKEHHbIE AKKYMYNATOPbI Pa3psaKatoT Tokom 3 nam 10-4acoBoro pexkmma.

EMKOCTb aKKyMy/nATOpPHOM 6aTapeun, npusBedeHHas K Temnepatype +25 °C, A0/IXKHa COOTBETCTBOBATb AaHHbIM
3aBOAa-M3roToBUTENA.

3. lpoBepKa aneKTponmTa.
MNOTHOCTb 3N1EKTPOAMTA KaXKAOro 3/1eMeHTa B KOHLE 3apafa M pa3paga 6atapen OOMKHbI COOTBETCTBOBATb
[AaHHbIM 3aB0AA-M3roToBUTENs. TemnepaTypa 31eKTPoIMTa Npu 3apsage A0KHA ObiTb He Bblwwe +40 °C.

4. XMMMUYECKM aHaNIN3 NEKTPOoIUTa.

JNEeKTPONUT [NA  3a/MBKM  KUCNOTHbIX aAKKYMYIATOPHbIX 6aTapei [A0/KEH T[OTOBUTbCA W3 CEPHOM
AKKYMYIATOPHOM KncaoTbl copta A no NOCT 667-73 n auctunanposaHHol Boabl no FOCT 6709-72.

CopzeprkaHune Nnpumecei 1 HeneTy4ero ocTaTKka B Pa3BefeHHOM 3/1eKTPOINTE HE [O/IKHO NPEBbLILWATL 3HAYEHUN,
npuBeaeHHbIx B Taba. 1.8.37.
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HOPMbI HA XAPAKTEPUCTUKM CEPHOW KMCNOTbI M 3/IEKTPOJTUTA

ONA AKKYMYNATOPHbIX BATAPEN

Tabnuua 1.8.37

lMoka3aTenb

Hopmbl ans cepHol
KMCNOTbI BbICLLErO

Hopmbl gna anektTponmTta

PasseneHHan cBeXKan

DNEeKTPONNT n3

copTa
KUCNOTa ANA 3a/IMBKU B paboTatoero
AKKYMYNATOPbI aKKymynAatopa
1. BHewHui Bug, Mpo3payHasn Mpo3payHan
2. UHTeHCMBHOCTb OKpacku (onpeaensetca |0,6 0,6 1
KONOPMMETPUUECKUM CNOCOBOM), MA
3. MnotHocTb Npu Temnepatype 20 °C, 1,83-1,84 1,18 1,2
r/Ky6. cm +/- 0,005 +/-1,21
4. Copep:KaHue xenesa, %, He 6bonee 0,005 0,006 0,008
5. CogeprkaHne HeneTy4vero octatka nocne |0,02 0,03 -
npokanuneaHus, %, He bonee
6. CogeprKkaHMe OKUCNOB a30Ta, %, He 0,00003 0,00005 -
bonee
7. CoaeprkaHue MbllbsKa, %, He bonee 0,00005 0,00005 -
8. CoaeprkaHne XJIOPUCTbIX COEAUHEHU, 0,0002 0,0003 0,0005
%, He bonee
9. CoaeprkaHue mapraHua, %, He 6onee 0,00005 0,00005 -
10. CopepkaHne meam, %, He 6onee 0,0005 0,0005 -
11. CopeprKaHue Bew,ecTs, 4,5 - -
BOCCTaHaB/IMBAIOLLMX MApraHLEeBO-KMCAbIN
Kanuit, mn 0,01 H pactBopa KMnQg, He
bonee
12. CopepaHne CyMMbl TAXKENbIX 0,01 - -

MEeTa/NI0B B NepecyeTe Ha CBUHel, %, He
bonee

MpumeyaHue. Ana oUCTUNNNPOBAHHON BOAbI A0MYCKAETCA Ha/inYme Tex e npumecei, 4to gonyckaet FOCT 667-
73 ANa aKKyMyAsaTOPHOM KMCNOTbI, HO B 10 pa3 meHblUel KOHLLEHTPaLUW.

5. UamepeHune HanparKeHMa Ha anemeHTax.
HanpsarkeHne OTCTaloWMX 3/1eMEHTOB B KOHLLE pa3paaa He AOMKHO OTAnYaTbcA 6onee yem Ha 1 - 1,5% cpepHero
HanpAXeHUA OCTa/IbHbIX 3/1EMEHTOB, @ KOJIMYECTBO OTCTAOLMX 3/IEMEHTOB AO/IXKHO ObiTb He 6bonee 5% ux obuwero
KonnyectBa B OaTapee. 3HauyeHMe HaNpPsKEHWA B KOHLEe paspasa AO/IKHO COOTBETCTBOBAaTb AaHHbIM 3aBoAa-

M3roTtoBuUTeNA.

1.8.39. 3a3emnstoLme ycTpomncTea

1. MpoBepKa 3/1eMeHTOB 3a3eM/IAIOLLErO YCTPOMNCTBA.
MpoBepKy cnedyeT MNPOM3BOAMTbL MYyTEM OCMOTPAa 3/1EMEHTOB 3a3eM/AIOLLEro YCTPOWCTBA B npeaenax
[OCTYynHOCTM ocmoTpy. CeyeHua M MPOBOAMMOCTM 3/1IEMEHTOB 3a3eM/IAIOLWEro YCTPOMCTBA, BK/KOYasA FNaBHYIO
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333eMAIOLLYIO LUWHY, A0/1KHbl COOTBETCTBOBATb TPE60BAHMAM HACTOALWMX MPaBUA U NPOEKTHLIM AaHHbIM.

2. NpoBepKa Lenu mexay 3a3eMIUTeNs sMN U 3a3eMIieMbIMU 3/IEMEHTaMM.

CnepyeT NpoBepUTb CeYEHUS, LLeIOCTHOCTb M MPOYHOCTb NPOBOAHMKOB, UX COEAMHEHUI U NpucoeanHeHui. B
3a3eM/IAOLWNX NPOBOAHUKAX, COEAMHAOWMX annapatbl C 3a3eMIUTENIEM, HE LO/IKHO ObiTb 06PbIBOB M BUAMMbIX
nedekToB. HageXHOCTb CBapKM NpoBepAeTca yaAapoM MOJIOTKa.

3. MNpoBepKa COCTOAHUA NPOOMBHbBIX NPeaOXpPaHUTENENM B 3/IEKTPOYCTaHOBKax A0 1 KB.
MpobuBHbIE NpPeaoXpPaHUTENN AOJ/XKHbI ObiTb MCMPaBHbl U COOTBETCTBOBAaTb HOMWHANbHOMY HAMPSKEHUIO
3/IEKTPOYCTAHOBKM.

4. MpoBepkKa uenu ¢pasa-Hynb B 3/IeKTPOyCcTaHOBKax A0 1 KB ¢ cuctemon TN.

MpoBepKa Npon3BOAUTCA OAHUM U3 CeaytoLwmx cnocobos:

HenocpeaCcTBEHHbIM W3MepPeHMEM TOKa OAHO(A3HOro 3aMblKaHMA Ha KOPMYyC MAM HYNEeBOM 3alUMUTHbIN
NPOBOAHWK;

M3MepeHnemM MOJSIHOFO COMPOTMBAEHMA uenu ¢asa - HyNeBOM 3alUMTHbIM NPOBOAHMK C MNOCAEAYHOLUM
BblUMC/IEHMEM TOKa 0A4HO(a3HOro 3amblKaHMA.

KpaTHOCTb TOKa 04HOPA3HOro 3aMblKaHUA Ha 3€MJIF0 MO OTHOLLIEHMIO K HOMUHA/IbHOMY TOKY NMpeaoXpaHuTens
AW pacuenuTens aBTOMaTUYEeCKOro BblK/tlouYaTeNa fA0/XKHA OblTb HEe MeHee 3HaYeHuA, yKasaHHoro B ra. 3.1 MY3.

5. amepeHune conpoTUBAEHMA 3a3EMAIOLLUX YCTPOCTB.

3HaYeHUn COMNPOTUBAEHWUA 3a3EMAIOWMX YCTPOWCTB C NOACOEAMHEHHbIMU €CTECTBEHHbIMW 3a3eM/IUTENAMM
[AO/IKHbI YA0BNETBOPATb 3HAYEHUAM, NPUBELEHHbIM B COOTBETCTBYIOLLMX N1aBax HacTtoAwwmx Mpasun u Tabavue
1.8.38.
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Tabnunua 1.8.38

HAWBO/bLLME AONYCTUMBbIE 3HAYEHWA CONPOTUBEHUI

3A3EM/IAIOLMX YCTPOMCTB
Bua, aneKTpoyCcTaHOBKM XapaKTepucTnKa sN1eKTpoyCTaHOBKMU ConpotusneHue, Om
1. MoacTaHunm u INeKTPOYCTaHOBKM 3NEKTPUYECKUX CeTEN C 0,5
pacnpegenuTenbHble NyHKTbI rnyxo3asemaeHHoN u 3pPeKTUBHO 3a3eMNeHHOM
HanpAaxeHnem Bbiwe 1 KB HenTpanbio
INEeKTPOYCTaHOBKM 3NEKTPUYECKUX CETEN C 250/1, <*>

N30/IMPOBAHHOMN HENTPAbIO, C HEUTPA/IbIO,
3a3em/IeHHOM Yepes Ayroracallmii peakTop nam

pe3uncTop
2. Bo3aywHble n"MHUM 3asemnAtowme ycTporcTea onop B/l (cm. Takke
aNneKkTponepegaum HanpsaxeHnem |2.5.129 - 2.5.131) npu yaenbHOM CONPOTUBAEHUN
Bbiwe 1 KB rpyHTa po, Om x m:

4o 100 10

6onee 100 go 500 15

6onee 500 go 1000 20

6osee 1000 go 5000 30

3
6onee 5000 po 6 x 10

3azemnstowme yctpomcTea onop BJ/1 ¢ paspagHukamm Cm.rn. 4.2
Ha noAxofax K pacnpeaenntesibHbIM YCTPOUCTBAM C
BPALLAIOLLMMUCA MALLMHAMMU

3. DNeKTpoycTa HOBKM Hanps)e | INeKTPOyCTaHOBKM C UICTOYHUKAMM NUTAHWA B

Huem go 1 kB 3/1EKTPUYECKMX CETAX C FNYX03a3eM/IEHHON HEUTPaNbio
(nnn cpeagHel TOUKOM) UCTOYHMKA NUTaHKUA (cucTeMa
TN):

B HENOCpeACTBEHHOM 6/IM30CTU OT HENTPAIU 15/30/60 <**>

C YYETOM EeCTECTBEHHbIX 3a3emauTeneil U NoBTOPHbIX | 2/4/8 <**>
3azemanTenein oTXo4AWMX INHUN

DNEeKTPOYCTAaHOBKM B INEKTPUYECKUX CETAX C 50/ <***> 6onee 4
N30/IMPOBaHHOM HENTPaANbIO (MK cpeaHel TOUKOoM) Om He TpebyeTca
WCTOYHUKA NUTaHUA (cuctema IT)

4. Bo3ayLHble AMHUMK 3azemnstoLme ycTponcTea onop BJ/1 c noBTopHbIMU 30
aNneKkTponepeaayn HanpaxeHnem |3asemnutenamm PEN(PE)- npoBogHMKa
no 1 kB

<*F> T - paCT-IeTHI:;IVI TOK 3aMBIKaHMA Ha 3eMJI.

p

<**> COOTBETCTBEHHO IIpu JIMHEeMHBIX HalpsaxeHusax 660, 280,
220 B.

<***> T — [IOJIHBIM TOK SBaMblKaHMS Ha 3BeMJo.

6. IamepeHune HanpsaKeHUsa NPUKOCHOBEHMS (B 3/1EKTPOYCTaHOBKAX, BbINMOJ/IHEHHbIX MO HOPMaM Ha HanpaxXeHue
NPUKOCHOBEHMUSA).
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N3mepeHWe HanpsKeHUs MPUKOCHOBEHWUA NMPOU3BOANTCA NPU NPUCOEANHEHHBIX €CTECTBEHHbIX 3a3eMAUTENSAX.
HanpseHne NPUKOCHOBEHWUA U3MEPAETCA B KOHTPOJIbHbIX TOYKAX, B KOTOPbIX 3T 3Ha4YeHUA onpeaeneHbl
pacyeTom Npu NPOEKTUPOBaHUK (CM. TaKKe 1.7.91).

1.8.40. Cunosble KabenbHble NMHUU

CunoBble KabesbHbie IMHUM HanpaxeHuem Ao 1 KB ucnbitbiBatotca no n. n. 1, 2, 7, 13, Hanpsi»keHnem Bbiwe 1
KBmnpo35kB-non.n.1-3,6,7 11, 13, HanpsaxeHuem 110 KB v Bbiwe - B NoIHOM 0b6beme, NPeayCMOTPEHHOM
HacToAwWwMM naparpadom.

1. MpoBepKa LeNoCTHOCT U GpasMpPOoBKM KK Kabens.
MpoBepATCA LLeSIOCTHOCTb M coBNageHne ob6o3HauyeHnt ¢pas NogKAYAEMbIX KU Kabens.

2. U3amepeHue conpoTUBAEHNA N30NALUN.

Mpoun3BoANTCA MEraommeTpoM Ha HanpsaxeHue 2,5 KB. [na cunosbix Kabeneir ao 1 KB conpoTuBneHue
N30NALMN O0KHO B6blTb He meHee 0,5 MOM. [ns cunosbix Kabenel Bbllwe 1 KB conpoTuBaeHMe U30AAUUKN He
HopmupyeTca. Mi3mepeHue cnegyeT NPon3BOAMTb A0 M MOCAE UCMbITAaHWA Kabensa NOBbILEHHbIM HAMPAXKEHNEM.

3. UcnbiTaHMe NOBbIWEHHbIM HaNpPAXKeHWeM BbINPAMJIEHHOTO TOKa.
MUcnbiTaTe/lbHOE HanpsarKeHne NPUHMMaEeTCA B COOTBETCTBMM ¢ Taba. 1.8.39.

Tabnunua 1.8.39

NCMNbITATE/IbHOE HAMPAXEHWE BbINMPAMJ/IEHHOIO TOKA
0N CUNOBbIX KABENEN

Kabenn c bymaxkHon nsonaumnen Ha HanpaxeHue, KB

2 3 6 (10 20 35 110 |150| 220 |330| 500

12 18 |36(60| 100 (175 285 |347| 510 |670| 865

Kabenu c nnactmaccoBol VI30!'IF|LI,M€I‘;1 Ha HanpsAXxeHue, KB

1<*> 3 6 10 110

5,0 15 36 60 285

Kabenu c pesmHoBoOM M30A5LMeEN Ha HanpsAXKeHne, KB

3 6 10

6 12 20

<*> McnblTaHMA BbINPAMJEHHbIM HANpAXeHUeM OLHOMWAbHbIX Kabenel c niactmaccoBon msonaumen 6es
H6pOHM (3KpaHOB), NPOJIOXKEHHBIX Ha BO34yXe, HEe NMPOMU3BOAATCA.

[na kabenen Ha HanpsaxeHWe A0 35 KB ¢ 6ymaxKHOM 1 NAacTMaccoBOM U30AsLMEN ANUTENBHOCTb NPUIOKEHUA
NOJIHOTO UCMbITAaTE/IbHOrO HanpAXeHua coctasnaeT 10 muH.

Ona Kabene c pesnHOBOM M3onsAUMEN Ha HanpaxeHue 3-10 KB gAMTeNbHOCTb MPUIONKEHMA MOSHOrO
WCNbITAaTENIbHOTO HaNpsAXeHus coctaBnfeT 5 muH. Kabenn c pe3MHOBON M3onAUMEN HaA HanpsxeHue o 1 kB
WCMNbITAHUAM MOBbILWEHHbIM HANPAXKEHNEM HE NOABEPratoTCA.

Ons kabenen Ha HanpsxeHue 110 - 500 KB AANTENbHOCTb NPUIOKEHUA NOJHOTO UCMbITAaTENIbHOIO HaMPAXKEHNS
cocTtasnaeT 15 MmuH.

JonycTumble TOKM YTEYKM B 3aBMCMMOCTM OT WCMbITAaTE/IbHOTO HAMPSXKeHUA U AONYyCTUMble 3HAYeHus
K03 OUUMEHTA aCUMMETPUN MPU U3MEPEHUM TOKA YyTeUKM npuBeseHbl B Tabn. 1.8.40. AbcontoTHoe 3HAYEHUe TOKa
YyTEUKM He ABNAeTcA BpaKoBOYHbIM MOKasaTesnem. KabesbHble IMHUK C YA0BNETBOPUTENBHON MU30NALMEN AOMKHbI
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MMETb CTabubHble 3HAaYEHNA TOKOB yTeuku. [pn NpoBeAeHNM UCMbITaHWUA TOK YTEYKM A0JIKEH YMeHbllaTbes. Ecnn He
NPOUCXOAUT YMEHbLLEHUS 3HAYEHUA TOKA YTEUKN, a TAaKKE MPU ero yBeaMYeHnUM Nnm HectabuibHOCTU TOKa UCTbITaHNE
NpPOn3BOANTb [0 BbiABAEHUS AedeKTa, HO He bonee yem 15 muH.

Tabnnua 1.8.40

TOKM YTEYKM N KOSIDDULMEHTbI CUMMETPUWN ANA CUNOBBIX KABE/IEN

Kabenu WcnbitatenbHoe | JJonycTMMble 3HaYEHUA TOKOB [Jonyctumble 3HaYeHna koaboduumeHTa
Hanpa)KeHuem, | HanpaxeHue, yTeuku, mA acuMMeTpuUm
KB KB (Imax / Imin)
6 36 0,2 8
10 60 0,5 8
20 100 1,5 10
35 175 2,5 10
110 285 He HopmupyeTca He HopmupyeTca
150 347 To e To e
220 610
330 670 " o
500 865 - -

Mpu cMellaHHOW NPoKAaaKe Kabenei B KayecTBe UCMbITATE/IbHOrO HaNpAXeHUA ANA BCel KabenbHOU ANHUK
NPUHMMATb HAMMEHbLUEE U3 UCMbITaTeNbHbIX HAaNpPAXKeHUn no Tabn. 1.8.39.

4. VicnbiTaHWe HanpAXeHnem nepemeHHoOro Toka yactotbl 50 u.
Takoe ucnbITaHWe AOoMyckaetcA ANA KabenbHblX NMHWIM Ha Hanps»keHue 110-500 KB B3ameH UCNbITaHUA
BbIMPAMAEHHbIM HanpaAXeHUeM.

VcnelTaHye npomsBoImMTCsa HanpsxexHuem (1,00 - 1,73)U
HOM
HonyckaeTcs HOPOMBBOOUTEL MCIBITAHMSA [IYTEM BKJIOUEHMS KabeslbHOU
JVMHUM Ha HOMMHAaJIbHOe HanpsaxeHue U . INMTEeJbHOCTBH MCIBITAHUS -—
HOM

COIVJIaCHO YKa3aHMAM 3aBOOa—UM3T'OTOBUTEIIA.

5. OnpeaeneHne akTUBHOINO CONPOTMBAEHUA KU,

MpounssoanTcsa ans MMHMM 20 KB 1 Bbilwe. AKTUBHOE CONPOTUBAEHME KU KabebHON NIMHUKN NOCTOAHHOMY TOKY,
npusegeHHoe K 1 KB. MM ceyeHus, 1 m aanHbl M Temnepatype +20 °C, 4osKHO 6biTb He 6onee 0,0179 Om ans megHoM
Wbl n He bonee 0,0294 Om Ans aNlOMUHUEBOM *Ubl. M3mepeHHoe conpoTuBaeHne (NprMBeaeHHOe K yaeabHOMY
3HAUYEHUNIO) MOXKET OTIMYATLCA OT YKa3aHHbIX 3HaYeHUl He bonee yem Ha 5%.

6. OnpeaeneHne aNeKTPUUYECKon paboyeit EMKOCTU XKu.
MpoussoanTtca ana AvHuie 20 KB 1 Bbllwe. M3mepeHHas eMKOCTb He [0/IKHA OT/IMYaTbCA OT pe3y/ibTaToB

3aBOACKUX UCMbITaHUI bosiee yem Ha 5%.

7. MpoBepKa 3aWwmTbl 0T 6AYKAAIOLLMX TOKOB.
Mpoun3soanTCA NpoBepPKa AENCTBUA YCTaHOBAEHHbIX KAaTOAHbIX 3aLLNT.

8. MicnbiTaHMe Ha Ha/IM4YMe HepPacTBOPEHHOTO Bo3AyXa (MPONMTOYHOE UCMbITaHKe).
Mpouns3BoanTCcA A/A MaC/JIOHAMNONHEHHbIX KabenbHbix AnHMA 110 - 500 kB. CoaepraHuMe HepacTBOPEHHOrO
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BO3/4yXa B Mac/ie A0/XKHO bbiTb He bonee 0,1%.

9. UcnblTaHMe NoANUTbIBAOLWMX arperatoB 1 aBTOMaTUUYECKOro NoAorpeBa KOHLUEBbLIX MydT.
MponsBoaunTca A1a Maci10HaNO/IHEHHbIX KabesibHbIX IMHMIA 110 - 500 KB.

10. NpoBepKa aHTUKOPPO3NOHHbIX 3aLLUT.

Mpn NpuemKe MHUIA B SKCNAYATALMIO MU B MPOLLECCE IKCNAyaTaLUmM npoBepseTca paboTa aHTUKOPPO3UOHHbBIX
3aWmT AnA:

Kabenem c meTannmyecko 00O/IOMKON, MPOJIONKEHHbIX B TPYHTaX CO cpeaHel U HU3KOM KOPPO3MOHHOM
aKTUBHOCTbIO (yAenbHOe ConpoTMBAEHME FPyHTa Bbiwe 20 Om/M), NpU cpegHEeCcyTOYHON NNOTHOCTM TOKa YTEYKU B
3emnto Bbiwe 0,15 MA/KB. AM;

Kabenen ¢ mMeTannmMyeckon oH60NO0YKON, NMPONOXKEHHbIX B FPYHTaX C BbICOKON KOPPO3MOHHOM aKTUBHOCTbIO
(yhenbHoe conpoTuBneHue rpyHTa meHee 20 Om/m), npu noboit cpegHecyToUHOW NAOTHOCTM TOKa B 3eMIO;

Kabenein c HesalwMLLEHHOM 060104KOM U pa3pyLeHHbIMW BPOHEN M 3aLUTHBIMM NOKPOBaMU;

cTanbHoro TpybonpoBoza Kabenel BbICOKOTO AaB/IEHUS HE3aBMCMMO OT arpecCcMBHOCTU FPyHTa U BUAOB
N30/IALNOHHBIX MOKPbLITUNA.

Mpv npoBepKe M3MepAIOTCA NOTEHLMAbI U TOKM B 060/104Kax Kabenen 1 napameTpbl 3N1€KTPO3aLLUTbI (TOK U
HanpsXeHWe KaTOAHOM CTaHUMM, TOK JpeHa)a) B COOTBETCTBMM C PYKOBOAALMMM  YKa3aHMAMM MO
3/1EKTPOXMMMUYECKOM 3aLLMTe NOA3EMHbIX SHEPTETUYECKUX COOPYIKEHUI OT KOPPO3UMU.

OLEeHKY KOPPO3MOHHOM aKTUBHOCTM TPYHTOB M €CTECTBEHHbIX BOZ CleayeT Npou3BOAUTb B COOTBETCTBUM C
TpeboBaHusamm MOCT 9.602-89.

11. OnpegeneHne xapakTePUCTMK Macsa U U30AALNOHHON KULKOCTH.

OnpeaeneHne Npou3BOAUTCA ANA BCEX 3/1EMEHTOB MAC/I0HAMNOMIHEHHbIX KabenbHbIX IMHUIA Ha HanpaXeHue
110 - 500 KB n anAa KoHueBbix MydT (BBOAOB B TpaHCPopmaTopbl U KPYD) Kabeneit ¢ nnactmaccoBoi U3onaumei Ha
HanpsaxeHue 110 KkB.

Mpobbl macen mapok C-220, MH-3 n MH-4 1 n30nAUuMOHHOM XUAKOCTU MapKu MMC gonKHbI yA0BAETBOPATL
TpeboBaHUAM Hopm Tabn. 1.8.41 1 1.8.42.
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Tabnuua 1.8.41

HOPMbI HA MOKASATE/IM KAHECTBA MACE/1 MAPOK C-220, MH-3 MH-4
N U30NAUMOHHOM MUOKOCTU MAPKM NMMC

NMoKa3saTenb KayecTBa macna na BHOBb BBOAMMOVI NNHUN

C-220, 5PA | MH-3, MH-4 | NMC

MpobuBHOE HanpaXKeHWe B CTaHAAPTHOM cocyAe, KB, He meHee 45 45 35

CTeneHb gerasauum (pacTBopeHHbIN ras), He 6onee 0,5 0,1 -

MpumeyaHme. UcnbiTaHWA Maces, He yKasaHHbIX B Taba. 1.8.39, npon3BoAMTb B COOTBETCTBUM C TpeboBaHUEM
N3roToBUTENA.

Tabnunua 1.8.42

TAHTEHC YA AUSNTEKTPUYECKUX NOTEPb MACNA N U30NALNOHHOM
¥UOKOCTU (NPW 100 °C), %, HE BONEE, AN KABE/IEN

HanpsaxeHue, KB

100 150-220 |330-500

0,5/0,8 <*>|0,5/0,8 <*>| 0,5/-

<*> B yncauTene ykasaHo 3HadeHue ans macen mapok C-220, B sHameHaTene - ans MH-3, MH-4 u MMC.

Ecnm 3HayeHMA 3N1eKTPUYECKON NMPOYHOCTU WM cTeneHn aerasaumm macna MH-4 cooTBeTCTBYHOT HOpMmam, a
3HaYeHus tg genbTa, usmepeHHble No metoamke NOCT 6581-75, npeBbIlWatoT yKasaHHble B Tabn. 1.8.42, npoby macna
[ONONHUTENLHO Bblaep*KmnBatoT npu Temnepatype 100 °C B TeyeHue 2 4, nepuoguyeckm namepaa tg genvta. Mpu
YMeHbLIEHUN 3HauveHua tg aenbta npoba macna BblaepxkuBaeTcA npu Temnepatype 100 °C go nonyyeHus
YCTaHOBMBLUEFOCA 3HAaYEHUA, KOTOPOE MPUHUMAETCA 32 KOHTPO/IbHOE 3HaYeHMe.

12. 3mepeHue conpoTUBAEHUA 3a3eMNEHNA.
Mpon3BOAUTCA Ha NUHUAX BCEX HaNPAXKEHMIA ANA KOHLEBbIX 3a4eN0K, a Ha AMHMAX 110 - 500 KB, Kpome Toro,
ANA MeTaNNINYECKUX KOHCTPYKLMIA KabenbHbIX KONoALeB U NOANUTOYHbIX MYHKTOB.

1.8.41. Bo3ayLwHble IMHUKU SNeKTponepeaaym HanpsaxeHnem Bbiwe 1 KB

1. MpoBepKa M301ATOPOB.
Mpon3BOAUTCA BHELLHUM OCMOTPOM.

2. MpoBepKa coeanHeHU NPoOBOAOB.
Mpounssogutca cornacHo 1.8.27.

3. U3amepeHne conpoTUBAEHNA 3a3eM/IEHNSA ONOP, UX OTTAXKEK M TPOCOB.
Mpounssogutca B coorBeTcTBuM € 1.8.39 1 yKasaHuamm ra. 2.4.
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T B Hayano j:l

1 TeKcT 3TOro AOKYMEHTa B3AT U3 OTKPbITbIX MCTOYHMKOB M aKTyalleH Ha MOMEHT popmmposaHma 12.12.2019.

Mbl cTapaemca NOAAEPKMBATb BCE AOKYMeHTbl Halel 6MBIMOTEKM B aKyTaNbHOM COCTOAHWM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PabOoTOM, rapaHTUPOBaTb HE MOMKEM, NO3TOMY 3TOT TEKCT Ha CErOAHALLIHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHANTE B 0DMLMANbHBIX U3AaHUAX.

MpegMeTHbIN YKa3aTeb U ornaBaeHne JoKyMeHTa CPOPMUPOBAHbI HAMMW CAMOCTOATENIbHO U HEe OTHOCATCA K oduLmManbHOMY
TEKCTY AOKYMeHTa. TepMUHbI SOKYMEHTA BblAE/eHbl, Pa3MeYeHbl MO TEKCTY U CBEAEHbI B NPeaMeTHbIN yKasaTesb B
noslyaBToMaTU4YECKOM perkmume ¢ nomoupto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTSX, OBHAPYKEeHHbIX OlMbKax
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npocbba coobuath Ha anekTpoHKy admin@furdus.ru ¢ ykasaHnem Homepa gokymeHTa MPABU/IA YCTPONCTBA
S/IEKTPOYCTA...

Halwua opraHusauma v aiMUHUCTPaLMA CaiiTa He HeCYT OTBETCTBEHHOCTU 33 BO3MOXHBIN Bpes, U/Unmn yBbITKM, BOSHUKLWIME UK
MONyYEHHbIE B CBA3M C UCMOJIb30BAHNEM 3TOrO TEKCTa.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEANMHEHUE

TEXKPAHOHEPIO

OpraHM3auMs OKasbiBaeT KOMIJleKcbl pa6orT:

e JKCnepTU3a NPOMBILLINIEHHOM 6e30MacHOCTU TEXHUYECKMX YCTPOMCTB, 30aHUA W

JKCnepTHbie
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCcHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npomMbiwneHHod | o 0bcnefosaHe CTPOUTENIbHBIX KOHCTPYKLIWIA, 30aHMIA, COOPYMEHWIA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
PErfiaMeHToB, NacropTOB TEXHUHYECKMX YCTPOCTB, TEXHUYECKOE OCBUAETENLCTBOBAHME.
KoHcynbTauuoH-| e [IpoMbilunieHHbI ayauT NpeanpuATUN, T.e. NpoBeaeHe 06creqoBaHnA npeanpua-

Hbie ycnyru no
NpOMbILLUIEHHOMN
6e3onacHocCTH

TWIA Ha COOTBETCTBYIE TPEOOBAHWAM MPOMBILLIIEHHOV 6E30MacHOCTL.

o Upentndurauma n knaccupurauma 00 no yeTbipeM Kaccam OnacHoOCTK, COMNpo-
BOMOEHME B PocTexHaa30pe.

e [lomMoLLb Npy NULLEH3UPOBaHUM AeATeNIbHOCTH Ha aKennyaTauuio 00.

NMpoekTupoBaHue

¢ [IpoeKTpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHbie u3bickanuaA (0bcneoBaHie, OLieHKa COCTOAHWA).

e Pa3paboTHa NpPOEKTOB TEXHWUYECKOro NepeBOOPYHEHUA, KOHCEepBaLUuK,
nmkemaaumm Or10.

* HerocynapcTBeHHas 3KcnepTvsa MPOEKTHOM [OKyMEHTALWK, COMPOBOMIEHVE Mpu
MPOXOMKOEHM MOC. 3KCTEPTV3bI POEKTHOM [OKYMEHTaLMM.

e 3HeproayauT - NPOBEAEHWE 3HEPreTU4eCKVX 0BCnenoBaHNiA C COCTABIEHWEM SHEPIO-
MacropToB, BKioYan TeMnoBM3VOHHOe 06CNe0BaHME 30aHINN ¥ COOPYMeHUiA, paspaboTka
nporpamMMm 3HeprocbepereHus.

ePa3pabotka cxeM TennocHabxeHus, BOAOCHabXeHWA, 3neKTpocHabeHus
HaceneHHbIX NYHKTOB.

OueHkKa
COOTBETCTBMSA

e Ceptudmrauma obopynoBaHmua Ha cootBerctBue pernameHtam: TP TC 010/2011;
TPTCO011/2011; TPTCO16/2011; TPTC032/2013; TPTCO04/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OEKapaLmA, NOTHOE U NEePUOAVYECKOE TEXHNYECKOE
OCBUETENLCTBOBAHUE).

e CneuvwanbHan oLeHKa ycnoBui Tpyaa ( paboumx Mecr).

O6yueHue,
arrecraumsa

« [podeccvoHansHoe obyyeHue (bonee 150 paboumnx npodeccuin). MNpeaaTrectaumoHHan
rnogroToBka (MpoMbilLneHHaA 6e3onacHocTb, 3nektpobesonacHocTb). OxpaHa Tpyaa.
MNorapHan be30nacHoCTb.

o ATTECTaLVMA NabopaTopuii U CNELManmCTOB HepaspyLLaloLLero KoHTposA (JTHK)

JkKonornyeckas
6e3o0nacHoOCTb

» PazpaboTka npoextos 1B, M/C, obocHoBaHWe AeATeNbHOCTY MO 0BpaLLIEHMIO C 0TX0Aa-
MU,

B 60860TH8 NPOEeKTOB CaHUTapHO-3aLLMUTHOM 30HbI NpeanpuATUA (C33).
« JlabopaTopHble UccreoBaHuA, 0THop 1 NepBryHanA 0bpaboTka npob.

CtpouTtenbcTBO,
MOHTaX

o INEKTPOMOHTaHbIE, 3/IEKTPOPEMOHTHBIE V1 AMEKTPOU3MEDPUTENbHBIE PAbOTHI.
o VICTIbITaHWA M U3MepeHus 3NeKTPOYCTaHOBOK NOTPEOUTENEN.

o MoHTa, HanaKa, PEMOHT U TEXHNYECKOE 06CNyHMBaHVe npubopoB. 6e3onacHocTy.

Lo —

Haw caut: krantest.ru Telegram-kanan: @tke_bot
Ky3sHeyoB Makcum bopucosuy

MouTa: po@tke.ru

TenedoHbi: +7 (4922) 33-15-50, +7 (910) 174-84-80
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