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25 JIEKTPOOUJILTPBI

25.1 11, K, T. I3mepenne conpoTUBJICHAS U30JI[HA 00OMOTOK
TpaHcpopmaropa arperara nuTAHUs

H3mepeHne mpoU3BOMUTCS MEraOMMeTpoM Ha Hanpsikerne 1000-2500 B.

Conporussenne u3ossiuy 0OMOTOK HampsiokenueMm 380 (220) B BMecTe ¢ MOACOEIMHEHHBIME K
HUM LeNsSIMU TOJKHO ObITh He MeHee 1 MOm.!

ConporuBienne H30ISILITH OOMOTOK BBICOKOTO HATIPSKEHHS He IOJKHO ObITh Hibke 50 MOM mpu
temneparype 25 °C uiu He TOJDKHO ObITh MeHee 70 % 3Ha4YeHHUs], YKa3aHHOTO B MTACTIOPTE arperara.

25.2 11, K. HcneiTanne u3oqasauuu neneii 380 (220) B
arperara NMTaHHsl

Hcnbiranue uszonsauuu npon3BoauTcs HanpsbkeHueM 2 kB wacroroii 50 I'u B Teuenue 1 MuH. !

! DnemenTbI, paboTAIONIME NPU HATIPSDKEHUM 60 B 1 HUGKE, IOHKHB OBITH OTKTFOUCHBL

25311, K, T. U3mMepenne conpoTHB/ICHNS H30/ISIHN Kales
BBICOKOT0 HANIPSI>KCHU A

ComporusiieHre U30SILHN, U3MEPEHHOE MEraoMMETpoM Ha HampspkeHue 2500 B, He momkHO
6bITh Menee 10 MOwm.

25.4 11, K. UcnbiTanue H30J1sI0UH Ka0eJIsi BHICOKOI0
HAMNPSIKEHUsI H KOHUEBBIX Ka0eIbHbIX My (T
HcrbrTanne npon3BOANTCS HANPsDKkeHNeM 75 kB mocTosHHOTO TOKa B TedeHne 30 MUH.

25.5I1, K. UcnbiTanue TpancpopmMaTopHoro Macia

IIpenenbHO HOMYCTHMBIE 3HAYEHHS MPOOHBHOTO HAaMPsDKEHHS Macia: 10 3anuBku - 40 kB, mocne
- 35 xB. B mace He DOJKHO COOEPKATHCS CI€AOB BOIBL

25.6 I1, K, T, M. IIpoBepka HCIPABHOCTH 3a3eMJICHHSI
3J71eMEHTOB 000pyA0BaAHNSA

IIpousBonuTCs MpOBEpPKAa HANEKHOCTH KPEIUICHHA 3a3€MJIMTENBHBIX INHH K 3a3€MIHMTENISIM H
CIIENYIOLIHUM 3JIEMEHTaM OOOPYHOBaHHs: OCAOUTENILHBIM 3JIEKTPOAaM, MOJOKUTEIBHOMY MOJIOCY
arperarta IUTaHUA, KOPIYCY 3JeKTPodHIbTPa, KOPIycaM TPaHC(HOPMATOPOB U 3JICKTPOABUTaTENeH,
OCHOBaHMIO MepeKIToYaTeNe, KapkacaM MaHesel U IUTOB YIPABICHHs, KOXKyXaM Kabesst BBICOKOTO
HAIPsSDKEHU, JIIOKaM J1a30B, IBEPKaM H30JIITOPHBIX KOPOOOK, kopoOkam kabenbHbIX MydT, daHaMm
U30JIITOPOB U APYTUM METANIHY€CKUM KOHCTPYKLIUSIM COTJIACHO HPOEKTY.

25.7 11, K, T. IIpoBepka conpoOTHB/IEHHUSI 323eMJISTIOLIHX
ycTpoiicTs
CompoTtuBieHHe 3a3eMJIUTENS HE NOJUKHO mpeBbiiaTh 4 Om, a mepexomHoe CONMpPOTHBIICHHE
3a3eMIIIOIUX YCTPOHCTB (MeXAy KOHTYPOM 3a3€MIICHHS U AeTaNbl0 000pyHAOBaHMS, MOIIeKaLIe
3asemiieHnio) — 0,05 Om.

258 11, K, T. CusiTHe BOJILT-AMIEPHBIX XapPAKTEPUCTHK

BosbT-aMniepHble XapakTePUCTHKU 3JIEKTPOdMIBTPa (3aBUCHMMOCTh TOK4 KOPOHBI TOJIEH OT
MPUIIOXKEHHOTO HAMPSDKEHHsI) CHUMAKOTCS Ha BO3AyXe W AbIMOBOM ra3e COIJIACHO YKAa3aHUSIM
Tabmuue! 25.1.
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Tabnuma 25.1. Yka3aHus O CHATHIO XapaKTEPUCTHK SIEKTPOPIIBTPOB

HcnbiTyemsrit
00BbeKT

Ilopsinok CHATHS BOJBT-aMIEPHBIX XapaKTEPUCTHK

TpeboBaHus K
pe3yibTaTam
HUCIILITAHUTH

1 Kaxmnoe
noJje Ha
BO3/IyX€

Bonbr-amnepHass  XapakTepUCTUKAa  CHHMAaeTcs  MpH
IJIABHOM IIOBBIINCHUH HAINPSXKECHUA OO MAKCHUMaJIbHOI'O C
WHTEpBaJlaMl H3MEHEHHs] TOKOBOH Harpysku 5-10 %
HOMMHAJIBHOTO 3HAYE€HHs 710 NMPeAnpoOOHHOro YpOBHS CO

IMpobuBHOE HanpsiKeHNE
Ha JJIEKTPOAAX IOJKHO
ObiTe He MeHee 40 kB
NPy HOMHHAJIBLHOM TOKE

(Hucxopnsmasi BETBb) C TEMH K€ HWHTEPBAJaMH TOKOBOM
Harpy3ku. OHa CHUMaeTcsl NMpH HOMUHAJBHOW MAapOBOI
Harpyske KOTJIa U BKJIIOYEHHBIX B HEMpPEPbIBHYIO paboTy
MEXaHHU3Max BCTPAXUBAHHS JIEKTPOJIOB

ckopoctelo He Oomee 1 kB/c. OHa cHuMaercs 0pH|KOPOHBI B TEUEHHE
BKJIIOYEHHBIX B HENpepbBHYW paboTy Mexanusmax |15 mMuH
BCTPSIXMBAHUA JIEKTPOZIOB U ABIMOCOCAX
2. Bce moma|To xe XapaKTepuUCTHKH,
BIEKTPOP U CHATbIE B Haudajge H
Tpa Ha KOHLIe 24 Y HCIIBITaHUS
BO3AyX€E HE MOJDKHBI OTIIMYAThCS
IOpyr oT Apyra Oosee yeM
Ha 10 %
3. Bce mnoms|BonbT-amnepHas — XapakTepUCTHKa  CHHMAaeTCsl  pH | XapaKTEPUCTHUKH,
3JIEKTPO(UIb |IIIaBHOM IIOBBILIEHUN HANPSIKEHHsS A0 MPERNpPOOOMHOro |CHAThIE B Hayane |
Tpa Ha [ypoBHs (BOCXOZSILNAsi BETBb) C MHTEPBaJaMH H3MEHEHHMs |KOHLE 72 4 MCHBITAaHUA
JBIMOBOM TOKOBOH Harpy3ku 5-10 % HOMUHAIBHOrO 3HaUEHUs (HO HE [He NOJKHBI OTIUYAThCS
rase Gonee 1 xB/C) u mpu MIaBHOM CHIKEHWM HANPsDKEHWs |APYT OT Apyra Gonee yem

Ha 10 %
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26 KOHAEHCATOPBI

O6béM H HOPMBI TIPOBEPOK M HCIIBITAHMIL, NPHBENEHHbIC HIDKE, PACIPOCTPAHSIOTCS Ha
KOHJIEHCATOpPBI  CBA3H, KOHIEHCATOpHl OTOOpa MOIIHOCTH, KOHIACHCATOPBI ISl JAENHTENEH
HANpsDKEHUs, KOHAEHCATOPbl MUl TOBBINEHHA KOd(¢HIHEHTa MOIIHOCTH, KOHAEHCATOPbI
YCTAHOBOK MPOAOJLHON KOMIMEHCAIlMd M KOHZAEHCATOPBbl, HCHONb3yeMble I 3aIUTHl OT
NIePEeHANPsDKEHUN.

26.111, C, T, M. IIpoBepka cocTosiHHsI KOHACHCATOPA
ITpou3BOAUTCS TyTEM BU3YaIBHOI'O KOHTPOJIS.
ITpu oOHapyxeHNN Teun (KaneIbHON MM HHOM) XKUAKOTO JUJIEKTPUKA KOHAEHCATOp Opakyercs
HE3aBHUCHUMO OT Pe3yJIbTaTOB OCTaJbHBIX HCIIBITAHHUA.
26.2 11, C. I3mepeHue CONPOTHBJIEHHSI Pa3psi/IHOTO
pe3ucTopa KOHACHCATOPOB
ComnpoTuBiieHre PaspsHOro Pe3UCTOpa He NOJKHO npeBbimats 100 MOMm.

26.3 11, C, M.! I3mepenne eMKOCTH

! Miamepenust 10 kateropus "M" MPOH3EOAATCS MPH OTPHLATEIBHEIX PE3yIbTATAX KOHTPOJIA MO MyHKTY 26.7.

EMKoCTb H3MepsieTcs y KaKXIOro OTHETbHO CTOAIIETO KOHIEHCATOpa C BBIBOAOM €ro u3 paborsl
WM Tox pabouymM HampspkeHHeM (IIyTeM H3MEpeHHs eMKOCTHOTO TOKa WM paclipelesieHust
HANPSDKEHUS Ha MOCNENOBATENIFHO COSNMHEHHBIX KOHICHCATOPAX ).

Jlisi KOHAEHCATOPHBIX YCTaHOBOK MOIMHOCTBIO 10 400 xkBAp momyckaercs H3MepeHHE TOKa
TOJIBKO B OJTHOI (haze.

I/I3MepeHHe €MKOCTH ABJISICTCSI OGHB&TCJ’[LHHM NOCJIC UCTBbITAHUA KOHACHCATOPA MOBBIICHHBIM
HaIps>KCHUEM.

H3mepeHne eMKOCTH KOHAEHCATOPOB CBSI3M M OTOOpa MOLIHOCTH MPOBOIAMTCS HE pexke 1 pasa B
4 roma, eciu WHOE HE NPENyCMOTPEHO MOKYMEHTAalWedl H3roToBUTENs. V3MepeHHe IOJDKHO
IIPOU3BOIUTHLCSI IPH TEMIIEPATYPe OKPykaromero Bo3ayxa (25+10) °C u nepeMEeHHOM HaIpsKeHHH
(neiicTByroinee 3HaYeHNe) He HIDKE S5 KB. 3HaueHne H3MepeHHOH eMKOCTH JIOJKHO COOTBETCTBOBATh
YKa3aHHOMY B [IACHOPTE€ C y4Y€TOM JOIMYCTHMOIO OTKJIOHEHHs HW3MEPeHHbIX 3HaueHHil £5% ot
MACTIOPTHBIX 3HAYEHUH, JTMOO 3HAYECHNI OTKJIOHEHHH, YKa3aHHBIX B MACHOPTE KOHAEHCATOPA CBSI3U.

ITpu xOHTpOIIE KOHAEHCATOPOB MO PabOYMM HANPSHKEHHAEM OLIEHKA HX COCTOSTHUS IPOU3BOIUTCS
CpPaBHEHHEM H3MEPEHHBIX 3HAYEHUH €EMKOCTHOrO TOKa WJIH Hamnps>KEHUA KOHACHcCaTopa ¢
UCXOMHBIMH JaHHbIMA WA 3HAYCHUAMH, TONYYECHHBIMH JJIsI KOHACHCATOPOB OPYTHX d)a3
(npucoenHeH ).

26.4 11, C. 3mepenne TaAaHTEHCA YIJIa TMIJICKTPHICCKHAX
norepb
H3mepeHue npou3BOAUTCA Ha KOHJEHCATOpax CBA3M, KOHAEHCATOpPaX OTOOpPa MOIIHOCTH U
KOHJEHCATOPaX AeIUTeNel HaNPSKEHHs.
3HaueHHe M3MEpeHHOro tgd MOKHO COOTBETCTBOBATH YKA3aHHOMY B IOKYyMEHTallUH
U3TOTOBUTEJIS C YUETOM IOMYCTUMOrO OTKJIIOHEHHS M3MEPEHHBIX 3HaueHui +0,8%(npy Temneparype
20°C) OT nacmOpPTHBIX 3HAYEHHI.

26.5 I1. UcnbiTanue NOBBIICHHBIM HANIPSZKCHHEM YaCTOThI
50T
HcnreiTeiBaeTcs: N30JSILKS OTHOCUTENIBHO KOPIyCa MPH 3aKOPOYECHHBIX BBIBOAX KOHIEHCATOPA.

3HayeHue u NPOAOJLKUTEIIbBHOCTD IIPUIIOKECHUS UCIIBITATECJIBHOTO HATIPSXKCHUA PETIIAMEHTUPYETCA
HUHCTPYKLUAMHA U3TOTOBUTEIIA.
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HcneiTaTenbHble HAmpsDKEHUs] NPOMBILUICHHOH YacTOTBI U Pa3jiMuHbIX  KOHIAEHCATOPOB
npuBezeHsl B Tabnuue 26.2

Tabmmua 26.2. YPOBHU UCIIBITATENBHOTO HAMPSHKEHUS TS Pa3MiHbIX KOHIEHCATOPOB

Konpencarops! a1 mosbiuenus koaddurpenta momuoctu ¢ | McnbirarensHoe
HOMHHAJIbHBIM HamnpsbkeHueM, kB HanpsbkeHue, KB
0,22 2,1
0,38 2,1
0,5 2,1
1,05 4,3
3,15 15,8
6,3 223
10,5 30,0
KonnencaTops! A1t 3aLUTEI OT IIEPEHANPSLKEHUIT THIa
CMM-20/3-0,107 225
KM2-10,5-24 22,5-25,0

Hcnerranus HanpspkeHueM 9acToTsl SO I MOryT OBITH 3aMeHEHb! OIHOMUHYTHBIM HCIBITAHUEM
BBINIPSIMIICHHBIM ~ HAIPsDKEHHEM  YABOCHHOIO 3HAYEHHA II0 OTHOLUIGHWI0 K  YKa3aHHBIM

UCTIBITATEIIbHBIM HAIIPSAKCHUAM.
I/Isom/lpy}or_uaﬂ TIoOACTaBKa [Jid KOHAEHCATOpa CBsA3M MUCHBITBIBACTCA B COOTBETCTBHH C

I'OCT 15581-80 nanpspxennem 42 kB, gacrorer 50 I'y B Teyenue 1 MuH.
26.6 I1. UcnbiTanne 0aTapeii KOHIEHCATOPOB
HcnbiTaHue NpousBONUTCS TPEXKPATHRIM BKIFOUEHHEM OaTapeil Ha HOMHHAJIBHOE HAMNPSDKEHHE C
KOHTPOJIEM 3HaueHUH TOkOB 110 (aszam. Toku B hasax He HOKHBI OTAMYATHCS OoJiee yeM Ha 5 Y.
26.7 M. Ten/10BU3HOHHBII KOHTPOJIb KOHIEHCATOPOB

TennoBHM3NOHHEIA KOHTPOJIb NIPOM3BOMUTCS B COOTBETCTBUH C YKa3aHUAMM [29] u mpunoxeHus
J1. KoHTpOJIb IPOBOOUTCS NP HATUYHH TEXHUYECKOH BO3MOXKHOCTH.



123

27 BEHTIWIBHBIE PA3PSIIHUKU U OT PAHUYUTEJIN
NEPEHAIIPSIKEHUIN!

! Ucnerranua OITH, we YKA3aHHBIX B HACTOSIIEM pasaene, cleayeT NPOBOJUTh B COOTBETCTBUM C HHCTPYKIHEH 1O
IKCILTYATAIMH H3TOTOBUTEIIA.

27.1 11, K%, M. i3MepeHHe CONpOTHBJIEHHSI PA3PSIIHHKOB H
OrpAHHYHUTE/ICH MepeHanpsuKeHHst

2 Vicnbiranue "K" NpOM3BOMTCS MIPH PEMOHTE PA3PSIHUKA CO BCKPBHITHEM CICLHATBHO 00YYCHHBIM IEPCOHATIOM.

M3MepeHre NpOBOAMUTCS:

- Ha paspsaHukax v OIIH ¢ HoMHMHaNIBHBIM HanpsbkeHUeM MeHee 3 kB — meraommerpom Ha
HanpspkeHue 1000 B;

- Ha paspsgHukax 1 OIIH ¢ HOMMHaIBHBIM HanpsokeHneM 3 KB u BhIle — MeraoMmeTpoM Ha
HanpspkeHue 2500 B.

H3mepeHune cOnpOTUBIEHUS IPOBOMUTCS IIepex BKIIOYeHHEeM B pabOoTy ¥ ITPH BBIBOJE B IUIAHOBBIH
PEeMOHT 000pYOBaHMs, K KOTOPOMY ITOAKIIFOUEHBI 3alIUTHBIE alNapaTsl, HO He pexe 1 pasa B 6 jer
s paspsanaukoB u OITH, ycranosnenusix Ha I1C, PII, TIL

Comnporusnenve paspsaaukos tunos PBIT, PBO, GZ nomwkHO ObiTh He Menee 1000 MOw, a ms
PBH 10/KHO COOTBETCTBOBATH TPEOOBAHUSAM U3TOTOBHUTEILSL.

ComnpoTuBieHne 3JIeMEHTOB pa3psnHukoB Tuna PBC 1O/KHO COOTBETCTBOBaTh TPEOOBAHMAM
HHCTPYKLIUH H3rotoBurens. CompoTHUBICHHE 3JIEMEHTOB paspsaaHukoB tunos PBM, PBPJ], PBMI,
PBMK n0mKHO COOTBETCTBOBATh 3HAYEHUSIM, YKa3aHHBIM B TaOnuie 27.1.

ComnpoTuBieHHE HMHUTATOpPa IIPOIYCKHOW CHMOCOOHOCTH W3MepsieTCss MEraoMMETPOM Ha
HamnpspkeHue 1000 B. 3HaueHye H3MepeHHOr0 CONPOTHBIIEHMS He TOJDKHO OTIHYAThCs Oojiee ueM Ha
50 % ot pe3ynbTAaTOB U3MEPEHMI N3TOTOBUTEIS WM NMPEABITYINHX H3MEPEHHI B IKCIUTyaTal[1H.

Tabauma 27.1. 3Ha4ueHre CONPOTHUBIIEHUIT BEHTHIBHBIX Pa3PsALHUKOB

Conporusnernue, | JlonmycTuMmble M3MEHEHUS! B SKCILTyaTallMX
Tun paspsAHUKa UK SJIeMeHTa MOwm IO CPABHEHUIO C TAHHBIMUA U3TOTOBUTEIS
He MeHee | He Gouiee | WM TaHHBIMY [IEPBOHAYAJIbHBIX H3MEPEHHH
PBM-3 15 40
PBM-6 100 250
PBM-10 170 450 +30 %
PBM-15 600 2000
PBM-20 1000 10000
PBM-35 (2-x 3j1leMEHTHBbII1) 600 2000
PBP/I-3 95 200 B mpenenax 3HaueHUi,
PBP/I-6 210 940 yKa3aHHBIX B cTONOLAxX
PBPJI-10 770 5000 2u3
Dnement paspsanauka PBMIT
110M 400 2500
150M 400 2500
220M 400 2500 +60 %
330M 400 2500
400 400 2500
500 400 2500
OcHoBHO# aymeMeHT paspsigaukal 150 500 +30 %
PBMK-330, 500
BeHTUNBHBIHA smement| 0,010 0,035
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Conporusnenue, | JlonycTuMble H3MEHEHUsI B SKCIUTyaTalMH
Tun paspsiAHMKa WK DJIEMEHTa MOwM MO CPAaBHEHMIO C JAHHBIMH M3TOTOBUTENSA
He MeHee | He Goree | MM TaHHBIMM €PBOHAYANIBHBIX U3MEPEHH

paspsoarka PBMK-330, 500

HckpoBoii snemeHT paspsaHukal 600 1000 +30 %
PBMK-330, 500

Onement paspsioauka PBMK-| 1300 7000 +30 %
750M

Onement paspsiguuka PBMK-| 2000 8000 +30 %

1150 (ipu Temmepatype He MeHee
10 °C B cyxy!0 IIOroxy)

ComporuBieHre M30/SILMKA  M30NUPYIOIINX OCHOBAHHN PAa3psAHUKOB C PErucTparopamu
cpabaThiBaHMs U3MEPSIETCS] MEraOMMeTpoM Ha HanpspkeHne 1000—2500 B. 3naueHue n3MepeHHOro
COIPOTHBJICHHUsI H30JIILMH AOJDKHO ObITh He MeHee 1 MOwm.

ComnpoTuBieHNe OrpaHHYHTENeH IepeHanpskKeHU ¢ HOMUHAJBLHBIM HampspkeHneMm 10 3 kB
IOJKHO ObITh He MeHee 1000 MOw, eciiu nHOe He ycTaHoBJeHO usrorosutenem. OITH 0,38 — 0,66 kB
HopMma compotusieHus ot 0,8 1o 30 MOwm.

ConpoTuBiieHre OrpaHuuUTeNell NepeHaNpPsDKEHUIl ¢ HOMHUHAIBbHBIM HanpspkeHuneMm 3—35 kB
JIOJKHO COOTBETCTBOBATh TPEOOBAHUSIM MHCTPYKIMI H3rOTOBUTEINEH.

ConpoTruBieHne OrpaHuuuTeNell NepeHanpsbkeHuil ¢ HOMUHaNbHBIM HanpspkeHueM 110 kB u
BhIllle TOJDKHO ObiTh He MeHee 3000 MOwm (ecim npyras HOpMa He yKasaHa B HMHCTPYKIHH
W3TOTOBUTEIST) U HE OJDKHO OTNIN4aThes Oomnee ueM Ha £30 % OT HaHHBIX, IPUBEAEHHBIX B [IACIIOPTE
WTH TIOJIYUEHHBIX B Pe3yJIbTaTe MPEAbIIYIIUX U3MEPEHUI! B SKCILTyaTaIliHY.

27.2 11, K, M. U3mepeHne TOKa NPOBOAUMOCTH BEHTHIBHBIX
pa3pﬂI[HHKOB l'lpll BLIleS[MJ'leHHOM Hanpmlcemm

H3mMeperne mpOBOAUTCA y PaspsIHUKOB C INYHTHPYIOLIMMHU PE3UCTOPAMM INEPEA BBOAOM B
paboty, a y pa3psAOHUKOB C MarHNTHBIM TalleHUEM AYTH JOMONHHTEIbHO He pexe 1 pasa B 6 yer.
BHeouepenHoe m3MepeHHe TOKa MPOBOAUMOCTH POBOUTCS Il OKOHYATENbHOM OLIEHKH COCTOSIHUS
paspsAOHHKAa B Ciydae, KOrJa IpU H3MEPEHHM MEraoMMETpoM OOHapyKeHO H3MEHEHHUe
CONPOTHBIIEHHUS HA BeH4UHY OoJiee yka3aHHOH B myHKTe 27.1.

3HaueHus: AOMYCTUMBIX TOKOB MPOBOJMMOCTH BEHTHIIBHBIX Pa3psAHUKOB MPUBEAEHbI B Tabnuie
27.2.

Tabnuua 27.2. JlonycTUMbIE TOKH MPOBOAMMOCTH BEHTHIHBIX Pa3psAAHUKOB IMPH BBHINIPSIMICHHOM
HAIPSHKEHUH

Tok npoBoguMocTH Npu
WcnbiTaTensHoe °
Temmeparype paspsannuka 20 °C,
Tumn paspsaHuKa U1K 3TeMEHTa BBINPSIMIICHHOE VKA
HanpsbkeHue, kB
He MeHee He Gosee
PBC-15 16 450 620
PBC-15%* 16 200 340
PBC-20 20 450 620
PBC-20* 20 200 340
PBC-33 32 450 620
PBC-35 32 450 620
PBC-35* 32 200 340
PBM-3 4 380 450
PBM-6 6 120 220
PBM-10 10 200 280
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HCHbIraTeIbHoe Tox npoBOAMMOCTH IIPH
Temmepatype paspsannnka 20 °C,
Turm paspsaHIKa WK 3IeMEHTa BBIIIPSIMIICHHOE VKA
HanpspkeHue, kB
He MEHee He Oonee

PBM-15 18 500 700
PBM-20 28 500 700
PB3-25M 28 400 650
PBM3-25 32 450 600
PBPJI-3 3 30 85
PBPJI-6 6 30 85
PBPJI-10 10 30 85
Onement paspsaauka PBMI-110M,

150M, 220M, 330M, 400, 500 30 1000 1350
OCHOBHOI  3JIEMEHT  pa3psAHHKA

PBMK-330, 500 18 1000 1350
HckpoBoil  3JIeMEHT  paspsAqHHKA)

PBMK-330, 500 28 900 1300
DnemeHT paspagHiuka PBMK-750M 64 220 330
OnemenT paspsimanka PBMK-1150 64 180 320

* PaspsaHUKK A CeTel ¢ H30IHPOBAHHON HEHTPAIbIO M KOMIICHCAIMEH eMKOCTHOTO TOKA 3aMBIKAHHA HA 3EMILO,
BBIYIICHHEIE mocae 1975 .

IIpuMeyaHue - i1 NpUBEACHIA TOKOB MPOBOAMMOCTH PA3pAIHUKOB K TeMnepatype mioc 20 °C cneayeT BHECTH
NOTPaBKy, paBHy:0 3 % Ha kaxmele 10 rpaxycoB OTKIOHeHHsA (mpu Temmeparype Oompme 20 °C mompaska
OTPHLATETBHAS).

27.3 11, M. U3mMepeHue TOKA NPOBOIMMOCTH OrpaHHYHUTe el
nepeHanpsKenui

H3mMepeHne Toka IPOBOAUMOCTH OrpaHUYHTENEH NepeHaIpsKeHU IPOU3BOIUTCSL:

1. Ilepen BBOAOM B 3KCILUTyaTaLMIO:

JUIsl OrpaHuuHTeNei Kinacca HanpsbkeHust 3—110 kB npu npuiiokeHn HanbONbIIEro AJIUTENbHO
JOMyCTUMOro (a3HOro HaNpsHKEHUS,

JUIL OrpaHuYHMTENed Kiacca Hampsokenust 150, 220*, 330, 500 kB mpu Hanpspkennu 100 kB
ygactothl 50 I'm.

IIpumeuanune - * i orpanmunrencii nepeHanpspkeHus 220 kB nomyckaeTcs H3MEpATh TOK MPOBOAUMOCTH TIPH
HanpspkeHud 75 kB vactoter 50 [,

2. B mpouecce kCIulyaTalum:

JUi orpaHuunTenei knacca Hanmpsbkenus 35 kB 1 pa3s B 4 roga;

JUIsl orpaHH4uTeENei kiacca HanpsbkeHust 110 kB u Brilie 6e3 oTkimoveHus ot cetu 1 pa3s B ron
Hepes rpo30BbIM CE30HOM,

JUISL OTPAHUYHTENICH, YCTAHOBJICHHBIX B HelTpanu TpaHchopmaropa 110 kB, npu BoiBOAE €ro us
paboThl, HO He pexe 1 pasa B 6 Jer;

JUIsL OrpaHUYHUTeNeH Kracca HanpsbkeHus 110 kB u Bbime npu BeiBoze U3 paboTh! Ha Cpok Goliee
1 mec.

Meronuka NpoBeICHAs] H3MEPEHHs TOKa IPOBOAMMOCTH, a TAKXKE €ro IpeeNIbHbIC 3SHAYCHHS, IPH
KOTOPBIX OIPAHUYHUTENb BHIBOMUTCS U3 Pa0OThI, yKa3aHbI B HHCTPYKI[HK H3TOTOBUTEJIS.

27411, K, M. Tenyi0BU3HOHHBII KOHTPOJIb BEHTH/ILHBIX
Pa3psSIAHUKOB M OTPAHUYHTEIel nepeHanpsiKeHui

IIpoussomurcss y BEHTWIBHBIX pPAa3pANHUKOB C LIYHTHPYIOIMMMH COMPOTHBIEHUSIMU H
OrpaHHYHTEJICH NePeHANPSKEHUI B COOTBETCTBHH ¢ ykasaHMAMH [29] u npunoxenust [, KonTposb
MPOBOAUTCS [PH HAJMYHK TEXHUIECKOIT BO3MOKHOCTH.
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IIpy  MEXPEMOHTHBIX HCHBITAHMAX B CIy4ae  yIOBJIETBOPHUTENbHBIX  PE3YyJbTATOB
TEIIOBU3HOHHOTO KOHTPOJI NPOBEPKA COCTOSHHUSI BEHTWIBHBIX Pa3psAHUKOB U OrpaHUYUTENEeH
HanpsDKeHUs 1o ni. 27.1-27.3 MoXkeT He IPOBOAUTHCS.

27.5 K. IIpoBepka repMeTHYHOCTH Pa3psiIHUKOB

IIpoBepka TePMETHYHOCTH IIPOM3BOAUTCA B CIydae IPOBEINCHUS KallUTAJIbHOIO PEMOHTA
paspsioHMKa cO BCKphiTHeM. [IpoBepka mpoussomurcs mnpu paspexeHun 300-400 MM pT. CT.
H3MeHeHne JaBJICHUS MIPY IePEeKPHITOM BEHTHIIE 32 1-2 1 He JOKHO MpeBeImaTs 0,5 MM pT. CT.
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28 TPYBYATBIE, JVINMHHO-UCKPOBBIE 1
MOJIHUE3AIIIUTHBIE! PA3PSA/THUKA

! MicnibITanmst MOJTHUE3AIMTHBIX PA3PSAHUKOB IPOU3BOAMTCS B COOTBETCTBUH C HHCTPYKUMAMH H3TOTOBHTETICH.

28.1 I1, M. IIpoBepka coCTOSTHHSI IOBEPXHOCTH Pa3psAHUKA

Hapy:kHasi TOBEpXHOCTDb pa3psiAHMKA He NOJDKHA UMETh 0’KOTOB BJIEKTPUUECKOH Tyroi, TpemuH,
paccioeHuii u uapanuH rayOuHo#i Gomee 0,5 MM Ha [uuHe Oojiee TPETH PACCTOSHUS MEXAY
HakoHeyHHKamut. OCMOTP TPyOUaThIX pa3psifHUKOB, YCTAHOBJIEHHBIX HA JIMHUSX DIEKTPONepenayun
u Ha noaxonax BJI k moxcTaHLusiy, clieayeT NPOUu3BOAUTE 1 pa3 B rof nepes rpo30BbIM CE30HOM, C
y4erom TpeboBaHuii [39].

28.2 I1. I3mepeHne NOBEPXHOCTHOIO 3JIEKTPHYECKOI0
conpoTuBjeHus GuOPoGAKeTUTOBOIO pa3psiHUKA

IIpoBepka NpoU3BOAUTCS EPE] yCTAHOBKOM pa3psgHIKAa MEraOMMETPOM Ha HanpspkeHue 2500 B.
IToBEPX HOCTHOE 3JIEKTPUIECKOE COMPOTHUBIIEHHE JOJDKHO ObITh He Hibke 10000 MOM.

28.3 I, M. U3mepeHue AuaMeTpa AyroracuTe/JILHOr0 KaHaJja
Tpy04aThIX pa3psIHUKOB

3HaueHue TraMeTpa KaHana JOJDKHO COOTBETCTBOBATh NAHHbIM, NpHBENeHHbIM B Tabnuue 28.1.
UsmepeHne NPOBOAUTCS CO CHIATHEM Pa3psiAHMKA C OMOpbI He pexke 1 pasa B 3 roxa.

28.4 11, M. I3MepeHHE BHYTPEHHEr0 HCKPOBOI0 MPOMEKYTKA
TPYO4aThIX pa3psIHHKOB

Ilpu BBOZE B OKCIUTyaTalMI0 TPyOUaTBIX Pa3spsAAHMKOB pa3Mepbl BHYTPEHHErO HCKPOBOIO
IPOMEXYTKa JHOJDKHBI COOTBETCTBOBaTh JAHHBIM, NpHBeeHHbIM B Tabmuue 28.1. Ilpm
MEKPEMOHTHBIX KCHBITAHUAX STH pasMepbl He JOJDKHBI NPEBHIIATh 3HAYEHUI, YKAa3aHHBIX B
tabnune 28.1 gns paspsinaukos PT® 6-10 kB - Ha 3 MM, PT®-35 - Ha 5 MM, PTB 6-10 kB - Ha 8 MM,
PTB 20-35 kB - Ha 10 mm, PTB-110 - na 2 MM. M3Mepenue B npoliecce 3KCIyaTally MPOBOAUTCS
CO CHATHEM pa3psgHHUKa ¢ ONOpbI He pexe 1 pasa B 6 JeT.

28.5 11, M. U3mepeHHe BHELIHET0 HCKPOBOIO MPOMEXYTKA
TPYO04aThIX H JJIHHHO-HCKPOBBIX Pa3psAAHHKOB
Pasmepbl BHELITHETO UCKPOBOTO MPOMEXKYTKA JOJDKHBI COOTBETCTBOBATH AAHHBIM, NPUBEIEHHBIM
B Tabnuiie 28.1 u 28.2, unu TaHHBIM, TPUBEJIEHHBIM B HHCTPYKIIUH H3TOTOBHUTEJIS.

Tabnuua 28.1. TexHu4yeckue JaHHbIEC TPYOUATHIX Pa3PsITHUKOB

- (o] E“O <
E 8@ E é S| E gs EO E E",O §
n o =) = s & = H & o . S Lo .
= Z g o TR o o 4 & S 4 & RS Ed| EQCJ
g 2 K SN S 925 B EE g B T O HE g
=i 2 Z 8 FE [ Q0 L & L&A E L @ &
S| 2| 2% |38%| 5858 | 55F |fieg|Ezeg
& | 58| 5 S88| EREE | EFE | 5588|8588
= 2 E 2 g | m o« o & sEx3| 2x=3
g T < o S, g £ 5 o om 2 o m 3
= = =) B hcz,:( T S =
PTD-6 6 0,5-10 20 10 14 150+£2 -
PTB-6 6 0,5-2,5 10 6 9 60 68
2-10 10 10 14 60 68
PTD-10 10 0,5-5 25 10 11,5 150+£2 -
0,2-1 25 10 13,7 22542 -
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P m w = 2 £e s =| = =
g o 2 = s 1) g S Eo =S| Zo =
| 8y B =5 2| 3022 | E32 |552g| 552
= A = N = Q0o TR B = B I O H T o =
= 5z Q T A = 300 o O & " T M w O A
=3 S o E < 5 8 = = = E 0N E S U O > S O O >
S | E2| £% | 2%%| $83s | 28¢ | EogE| ek
o = & 5 Z 9 g = xS 5 =S z 5E ko g NS g
= S E o m s 2 T 8 g 20 £ SE=3| gE=3
= T s o a. =3 £ E z A al em a.
= = = B S & as! B = =
PTB-10 10 0,5-2,5 20 6 9 60 68
2-10 15 10 14 60 68
PT®-35( 35 0,5-2,5 130 10 12,6 250+2 -
1-5 130 10 15,7 200+2 -
2-10 130 16 20,4 220+2 -
PTB-35| 35 2-10 100 10 16 140 150
PTB-20| 20 2-10 40 10 14 100 110
PTB- 110 | 0,5-2,5 450 12 18 45042 -
110 1-5 450 20 25 450+2 -

Tabauua 28.2. TexHHu4YecKHe JAHHbIC JIHHHO-UCKPOBBIX PA3PSIAHUKOB

HomunanbHoe JInvHa nepeKprITHs Mo Buemnuii HCKpoBOI
Tun paspsiaHuka o
HanpsbkeHue, kKB MOBEPXHOCTH, CM BO3AYIIHBIN IPOMEXYTOK, CM
PJNIII-10 10 80 2-4
PJIAII-10-4 10 78 2-4
PAM-10-K 10 27 -

28.6 11, M. IIpoBepka pacno/io:KeHusi 30HbI BbIXJIONA

TPYO4ATHIX Pa3psiIHHKOB

30HBI BBIXJIONA PA3PsIAHUKOB pasHbIX (a3 HE MOJIKHBI MEPECEeKaTbCsi U OXBATHIBATH HJIEMEHTHI
KOHCTpYKUMH 1 mposofoB BJI, koHueBbix My(}T, kaOenbHbIX BCTaBOK B ciyuae 3azemieHus
BBIXJIOITHBIX 000#M pPa3psaHUKOB HOMYCKAeTCs TepeceyeHre UX 30H BbIXJIONA.
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29 BBOJIbBI' 1 ITPOXO/IHBIE U30JISATOPBI

1 Hcmerranus BBomoB 35-750 kB ¢ RIP, RBP, RIN wu3omiuuelt mpou3BOAATCS MO METOJUKE H3TOTOBHTEII.
HopMupyeMbie mapaMeTphl ¥ CPOKU UCTIBITAHUN B COOTBETCTBUH C MACIIOPTAMH U HHCTPYKUMAMHU H3TOTOBHTEIIAL.

29.1 11, K, M. N3mepenue cONpOTHBJICHHS H30/ISILIHH

ITpou3BOAUTCS M3MEPEHHE COMTPOTUBIIEHHUS H3OJSALINK H3MepuTebHOro KoHneHcatopa [THH (C2)
meraommerpoM Ha 2500 B, a mocnemuux cmoeB mzomsinuu (C3) MeraoMMeTpoM Ha HalpsDKEHHE
2500 B, ecnu HeT APyTUX YKa3aHUN N3TOTOBUTEII.

3HaueHus1 CONMPOTHUBJIEHHsS H30JSILMM TNPU BBOJAE B SKCIUIYaTALlMIO JOJDKHBI OBITh HE MEHee
1000 MOw, B mpouecce dKCIuTyaTauuu - He MmeHee 500 MOwm.

[TepunognuHoCcTh U3MEPEHMUI AJ151 BBOAOB:

- 110-220 xB - 1 pa3 B 4 roza,

-330-750 kB - 1 pa3 B 2 roxa.

Jlns BBOOOB C TBEpAON H3OJALMEN, M3MEPEHUs CONPOTUBIIEHUS H30JALUK IPOU3BOAUTCA IO
PEKOMEHAALMSIM UHCTPYKLIUK U3TOTOBUTEIIS.

U3mepeHne CONMPOTUBIICHUS U30JSLMK BBOJOB TPAHC(HOPMATOPOB CIEAYET IPOBOJUTD C YYETOM
TpeboBanuii m.9.7.1.

29.2 11, K, M. 3mepeHue tgd 1 eMKOCTH H30JISIHH

[IpousBonuTcs n3MepeHue tgd u eMKOCTH:

- OCHOBHOI1 M30JIALIMH BBOZIOB NpH HanpsikeHuu 10 kB;

- u3oJIAMK u3MepurenbHoro konaercaropa ITMH (C2) wmu (u) mocnennux cioes u3oisinuu (C3)
npu HanpsokeHnu S kB (3 kB st BBooB, usrorosneHHbIx 1o 'OCT 10693-81), ecnu usroropurenem
He 3anpemraercs usmepenue Cs.

- m3mepenue Cs u tgds mst RIP msonsAnun Bo n30exaHue OBPEKAECHH BBOJA HE MPOU3BOAUTCS.

IIpenenbHble 3HaueHUs tgd npuBeneHs! B Tabmauue 29.1.

IIpenenbHOE yBeNUUEHIE EMKOCTH OCHOBHOI N30JISILIUY COCTABIIAET 5 % H3MEPEHHOTrO NPpH BBOAE
B 5KCILTYaTaLHIoO.

B npouecce »KCIIyaTtanyy YCTAHABIMBAETCS CIEAYIOINAs IEPUOAUYHOCTb IPOBEIEHHUS
U3MEpEeHU AT BBOAOB!

- 35 xB - pu IpoBeIeHUN PEMOHTHBIX Pa0OT Ha BBIKJIFOUATENSX, I7I€ OHU YCTAHOBJIEHBI,

- 110-220 xB — gepe3 1 rox mocye BBOAA B 3KCILTyaTaluo, najiee 1 pas B 4 roaa,

- 330-750 xB - 1 pa3 B 2 rona.

Tabmuma 29.1. IIpenenbHele 3HaueHUs tgd BBOIOB

[IpenenvHble 3HaYeHUS tgd, %o, NI BBOIOB

Tumn u 30Ha U30JISLIUY BBOLA HOMUHAJIbHBIM HanpsikeHueMm, kB
35 110-150 220 330-750
BymakHO-MacsiHAsT M30JISILIMSI BBOJA!
- ocHoBHas wm3omaus (Ci1) uW  w3oJsIuums - 0,7/1,5 0,6/1,2 0,6/1,0
koHneHcaropa ITH (Cyz);
- mocaenHue ciou uzossauuu (Cs). - 1,2/3,0 1,0/2,0 0,8/1,5
TBepmas w30siUMs BBOZA C  MACISTHBIM
3aIOJIHEHUEM ™ ;
- ocHOBHas u3osswst (Cr). 1,0/1,5 1,0/1,5 - -

BymaxHO-0aKenuTOBass M30JSILIMS  BBOZA C
MACTHYHBIM 3aII0THEHUAEM:

- ocHOBHas1 u3ossinus (Cy) 3,0/9,0 - - -
RIP — usomnsanus BBODOB*:
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[IpenenvHble 3HaYeHUs tgd, %o, 1 BBOJOB
Twun 1 30Ha U30JISILIMK BBOIA HOMUHAJIbHBIM HampsibkeHuem, kB
35 110-150 | 220 | 330-750
- ocHoBHas1 u3ossiuus (Cy) 1/1,2 0,7/1,2

IIpuMedaHrue - * - COTIACHO JOKYMCHTAIMH H3TOTOBUTCILL.

1. B ymcimrene yka3aHbl 3HA4CHHS tgd M30JLIIMH NPH BBOJAC B SKCIUIyaTALlMIO, B 3HAMCHATENC - B IPOLECCE
SKCIUTY aTAl[HH.

2. YMcHbIICHHE tg0 OCHOBHOM HM30/USILMHH TEPMETHYHOTO BBOJA MO CPABHEHUIO C PE3YJIbTATAMH MPEIBITYIMHX
u3MepeHuit Ha Atgd(%) = 0,3 ABISCTCS MOKA3aHHEM JJISI POBEICHHUS JOTIOTHHTEIbHBIX HCIBITAHUH, YKA3aHHBIX B [15],
C LETBIO ONMPEACTICHUA MPUYHH CHIDKEHHA tgd. Jlnma TBepaoH M30/MIuM HpeaeapHoe 3HaueHue tgd1 He JOIDKHO OBITh
Hiwke 0,25 %, a B ciydae peskoro pocta tgd1 6omee uem Ha 0,2 % 3a ToA HEOOXOAUMA KOHCYIBTAIHS H3r0TOBUTEA [40].

3. Hopmupyrorcs 3Ha4eHu tgd, mpuBeacHHbIC K TeMmepaType 20 °C. [IpuBeaeHuE NPOU3BOIUTCS B COOTBETCTBUH C
MHCTPYKIHEH MO KCILIyaTallHK BBOJOB.

4. 3HaK «-» 03HAYACT OTCYTCTBHC MPCACIBHOTO 3HAUCHH.

29.3 11, K. UcnbiTaHHE NOBBIILIEHHBIM HANIPS:KEHHEM
yactorbl 50 'y

Hcnbrranue npoBoauTcs Ha 000pyIOBaHUU HaNpsikeHHeM 10 35 KB BkiIroYnTeNnpHO.

3HaueHNe UCTILITATEIbHOTO HATIPSDKEHHUS [T IPOXOJHBIX U30JIATOPOB M BBOJIOB, UCTIBITHIBAEMBIX
OTZENBHO WIH [10CJIE YCTAHOBKU Ha 000pYyIOBaHUE, IPUHIMAETCS] B COOTBETCTBUH ¢ Tabmuuami 9.1
u9.2.

HcnbiTanne BBOROB, YCTAHOBIEHHBIX HA CHIIOBBIX TpaHC(opMaTopax, MPOU3BOAUTCSA COBMECTHO
C HCHBITAHHEM OOMOTOK 3THX TpaHC(OpMATOpPOB. 3HAUEHHE HCIBITATENILHOIO HAMPSKEHHA
MPUHUMAETCS B COOTBETCTBHHU C TabmuuaMu 9.1 1 9.2,

ITponomKUTeNbHOCTD MPUIIOKEHUS UCTIBLITATENBHOIO HANPsDKEHHs - 1 MUH.

29.4 11, K. UcnbiTanne H30bITOYHBIM JaBJ/ICHHEM

HcnbiTanne u30BITOYHBIM JaBJICHHEM NPOU3BOJUTCS HA HET€PMETHYHBIX MACIOHAINOJIHEHHBIX
BBOzax HanpsikenneM 110 kB u Bbine n30obrounsiM Aasienuem macia 0,1 MIla ¢ nensro npoBepku
YILJIOTHEHU.

IIpomomxurensHocTs ucnbrranuss 30 muH. Jlomyckaercs CHIDKEHHE JaBJIEHHS 3a BpeMs
ucneltanuii He 6onee 5 klla.

29.5 11, K, M. UcnbiTaHHE MACJIa U3 BBOJIOB

IIpy BBOZIE B SKCIUIyaTalMI0 BBOJOB MAacjO AOJDKHO OBITh HCMBITAHO B COOTBETCTBHH C
TpeOoBaHusiMu pazaena 31.

Iepen 3amuBKOIT BO BBOJBI M30JISILIMOHHOE MACIIO TOJDKHO OTBEYaTh TpeboBanumsM Tabmuubt 31.2.

JlonnBaeMoe BO BBOJbI MAcCJIO IOJDKHO OTBEYaTh TpeOOBaHUAM NMyHKTa 31.3.

Omnpenenenne (PU3MKO-XMMUYECKHX XapaKTEPUCTHK Macjla U3 HErepMeTHYHBIX BBOJIOB
MPOU3BOAUTCs 110 TpeboBanusM Tabmuibl 3 1.4 (moanyHkTh 1-4):

- nis BBogoB 110-220 kB - 1 pa3 B 4 roxa;

- st BBogos 330-500 kB - 1 pa3 B 2 roga.

Omnpenenenne GU3NKO-XUMHYECKIX XaPAKTEPUCTHUK Maclia U3 HEF€PMETHYHBIX BBOJIOB COTJIACHO
tabmuie 314 (moAmyHKTHI 5-9) NPOM3BOAMTCA NPH MOJAYUYEHUH HEYAOBJIETBOPUTEIbHBIX
pe3ynbTaToB HcmbiTanuil no Tabmuue 31.4 (mopnyHktbl 1-4). O6bEM HEOOXOAUMOro paciiupeHHs
HCTIBITAHUI OTPENENAeTCS TEXHUYECKUM PYKOBOJUTENIEM CYObEKTa 3JIEKTPOIHEPIeTHKH.

KoHTpoar Macina repMeTHIHBIX BBOIOB MPOM3BOAMTCS MPU MOMY4YE€HUH HEYOBIIETBOPUTENbHBIX
pe3ynbTaToB 1o noanyHkTam 29.1 wu (1) 29.2, unu (1) 29.7, a Takke NpU MMOBBIIEHHH JaBJICHUS
BO BBOJE CBEPX HOIYCTHUMBIX 3HAYEHHH, PErIaMEHTHPOBAHHBIX JOKYMEHTAaLMEil N3rOTOBHUTENS HA
BBOObl. OOBEM HCIBITAHUH OINpEneNsercss pPeUIeHHeM TEeXHUYECKOrO PYKOBOAHTENs CyObekTa
SJIEKTPOIHEPTETHKHU MCXOMAS U3 KOHKPETHBIX yciaoBuil. [IpenenbHble 3HaU€HUs TapaMeTpoB Macia -
B COOTBETCTBHU C TPpeOOBaHUSIMU TaOmULb! 31.4.
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Heobxomumocts npoBenieHHss XxpomaTorpadgu4eckoro aHajin3a PacTBOPEHHBIX B Macjie rasoB
omnperneNnseTcs TEXHHYECKHM PYKOBOAMTENEM CyOBEKTa 3JIEKTPOIHEPTreTHKH IO COBOKYMHOCTH
pe3ynbTaToB HcnbITaHuii BBoAAa. OIiEHKAa PE3yNBTaTOB - B COOTBETCTBUH C PEKOMEHOALUAMHU
usrorosutess, [15], [18], [20] u apxuBHBIMH MaTepHalaMH TEXHHUYECKOIO NMATHOCTUPOBAHUS
COCTOSIHUSI BBOJIOB.

29.6 M. IlpoBepka MaHoMeTpa

VY repMeTH4HBIX BBOAOB MPOBEPKA MAHOMETPa 3aKJIF0UACTCS B 3aMeHe Ha TIOBEPEHHbIIt MAHOMETD.
3ameHa OCyLIeCTBISIETCS B CPOK HE MPEBBILIAONIHN MEKIIOBEPOYHBII HHTEPBAI.

29.7 M. KoHTpPOoJIb H30/110HH N0 PAa00YHM HaNpPSZKEHHEM

KoHTposb u30ss1u BBOAOB M0 pabounM HampsiKeHHEM PEKOMEHIYETCS! MPOU3BOAUTD Y BCEX
BBOIOB koHneHcaTopHoro tumna 110-750 kB ¢ OyMa)kHO-MaC/ISTHON M30AIMEl, YCTAHOBIEHHBIX Ha
aBroTpancopmaropax ¢ HOMUHaIBHBIM HanpspkeHueMm 330 kB u Bbiue u Tpancdopmaropax c
HOMHHAJIbHBIM HanpspkeHHeM 110 kB U Bbllle, yCTaHOBIEHHBIX HA JJIEKTPOCTAHIMAX U Y3JIOBBIX
TOZCTAHIIIAX.

Jlns BBOOOB, KOHTPOJIHMPYEMBIX MON HAMPSKEHHEM, KOHTPOJIb IO ImyHKTam 29.1, 29.2 (xpome
HM3MEPEHUS CONPOTHBRIICHHS H30JAMH U tgd 30HBI C3) 1 29.5 B 3KCILTyaTalll MOKET TPOU3BOIUTHCS
TOJIBKO IPH MONYYIEHUH HEyIOBIETBOPUTEIBHBIX PE3yIBTATOB UCIBITAHUI 110 MyHKTY 29.7.

KonTponupyemble mapaMerpsl: H3MEHEHHE TaHI'€HCA YyIia AU3JIEKTPUYecKUX motepb (Atgd) u
emkoct (AC/C) ocHOBHO# wu3omsiumu. M3MeHeHWe 3HaueHWH KOHTPOJMPYEMBIX IapaMeTpOB
OIpeneNnseTCs KaK Pa3sHOCTb PE3yNbTATOB OYEPENHBIX HM3MEPEHHWH WM H3MEPEHHI IIPH BBIMYCKE
U3TOTOBUTEIIEM.

IIpu oTmuuny 3HaueHus tgd oT maHHbIX u3rorosurens Ha 0,3 % u Gojee BbINOIHUTD U3MEPEHHs
Ha Uncn = 10 xB. IIpu coxpanenun pasHuie! BEINOMHUTE XAPI™ ITpenenbsHoe 3HaYEHNE YBETMYEHUS
€MKOCTHU U30JIALHH COCTABIAET 5 % 3HaYeHUS, U3MEPEHHOr0 IIPU BBOAE B pabOTy CHCTEMbI KOHTPOJIS
noz HanpspkeHueM. I1eproauYHOCTh KOHTPOIIA BBOAOB IOA pabounM HampsibkeHHeM 2 pasa B rof.
OnHo n3 n3mepeHuit MoXxeT OBITh BBIIOJIHEHO U IIPYU OTPULIATENLHON TEMIIEpaType.

Tabauua 29.2. IlpenensHble 3Hauenust |Atgd| u AY/Y

Knace IpenenbHbIE 3HAYEHHS apaMeTpos, %, |Atgd| u AY/Y
HAIPSIKEHYSI, IPH HENPEPBIBHOM
B P IEPUOAUIECKOM KOHTPOJIE KOHTpOTe
110-220 2,0 3,0
330-500 1,5 2,0
750 1,0 1,5

IIpumevanmue - 1. Jn1BBogos 330-750 kB pekoMEHAyETCA ABTOMATH3HPOBAHHBIN HEIPESPLIBHBIN KOHTPOIb C
CHTHATIM3ALHCH O MPEACTBHBIX 3HAYCHUAX H3MEPIEMBIX TAPAMETPOB.

2. YMCHBIICHHE 3HAYCHUA Atgd OCHOBHOH M30JMIMM IEPMETHYHOTO BBOJA MO CPABHEHHIO C DPE3yJIbTaTaMH
npeapIaymuX m3MepeHui Ha Atgd(%) = 0,3 sBnAeTCA NMOKAa3aHHEM ANA NMPOBCACHUS AONOJHUTCIBHBIX HCIBITAHMI,
YKa3aHHBIX B [15], ¢ IEIBIO ONpeaencHus PUIHH CHIDKEHHS Atgd.

29.8 M. IIpoBepka meJOCTHOCTH H30JIsIIHH

ITpu BeBIBIEHNN CKOJOB M TpewuH (apdopa, TPEUH B apMHUPOBOYHBIX MIBaX MO PELIEHHIO
TEXHUYECKOTO  PYKOBORUTENS  CyOBEKTa  3JIEKTPOIHEPTeTHKH  JOJDKeH  IPOBOJHTHCA
BHUOPOAKYCTHYECKHI KOHTPOJIb TOBPEXKIEHHBIX BBOIOB U IIPOXOAHBIX M30JATOPOB.

29.9 M. Ten10BU3HOHHOE 00C/I€I0BAHHE

TernnoBM3HOHHBIN KOHTPOJb BBOAOB MPOM3BOAUTCS B COOTBETCTBHH C yKasaHWAMH [29] u
npunokenns JI. KOHTpome npoBoanTest npyu HATHHYHH TEXHUIECKOH BO3MOXKHOCTH.
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29.10 M. KoHTpOJIb 4YaCTHYHBIX Pa3psiAoB

Hsmepenne ypoBHS YaCTUYHBIX Pa3psiioB HA BBOJAX M IMPOXOAHBIX M30JATOPAX HA HANPSKEHUE
110 kB wu Bbile MPOU3BOOUTCS IO PELICHHIO TEXHHYECKOTO PYKOBOAMTENST CyOBeKTa
3JIEKTPOIHEPTETUKH.

29.11 KomIuiekcHoe IHAarHOCTHYECKOe 00C/IeJ0BaHHE
KowmrmnekcHoe JUATHOCTHYECKOC 06CJ’I€HOB&HI/I€ BBOJOB T€HEPATOPHBIX BbIKJ'Il-O“IaTeJ'[eI‘/‘I, BCEX
BBIKJTFOUATENEN U CHIIOBBIX TpaHchopMaTopoB HanpsbkeHreM 110 kB u Boiiie npoBogurcs mpu K10
VKa3aHHOTO CHJIOBOTO ODOpPYIOBAaHMS M amaparoB ¢ y4eTOM peKOMeHAauuii mnyHkra 4.22
HACTOALIErO CTAHAAPTA.
KomrutekcHOe nuarHocTHueckoe 0OCienoBaHNE BBOLOB IPOBOOHUTCS B OOBEME HCIBITAHHIA U
U3MEpPEeHUH HaCTOALIETO pa3fena.
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S0IMPEJOXPAHUTEJIN, ITPEXOXPAHUTEJIN-
PA3BEIUHUTEJIN HAIIPSI)KEHUEM BBIIIIE 1000 B

30.1 I1, K. HcnbITanue ONOPHO#i H30/ISHH MOBBIIIEHHbIM
HanpsekeHneM 9acToThl S0 I'n

UcnbIranue npoBOAUTCS Ha 00OPYIOBAaHUH HaNpPsUKEHHEM 10 35 KB BKIIFOUHTENIBHO.

3Ha4YeHre UCTIBITATEIbHOrO HAIIPSKEHUS] OIIOPHOMN N30JISLIUHU ITPENOXPaHUTENs, TPENOXPaHUTEIL-
Pa3beAMHUTEIS IPUHUMAETCSL B COOTBETCTBHHU ¢ Tabnuiamu 9.1 u 9.2.

IIpomomKUTEIPHOCTD IPUIIOKEHHS UCTIBITATEIbHOIO HANIPSDKEHUS - 1 MUH.

30.2 I, K. IIpoBepka 1eJI0CTHOCTH IIABKOI BCTABKH
NpeIoXPaHuTe s

IIposepsitoTcsi:
- OMMETPOM - LIEJIOCTHOCTD ITABKOH BCTaBKI,
- BU3YaJIbHO - HAJIN4KE KaTHOPOBKU Ha ATPOHE.

30.3 I1, K. I3mepeHne conpoTHB/ICHHS MOCTOAHHOMY TOKY
TOKOBeAYIIeii YaCTH NaTPOHA NPeAOXPAHUTEIS-
pa3beHHUTEA

I/IsmepeHHoe SHAYCHHE CONIPOTUBJICHUS JOJDKHO COOTBETCTBOBATh 3HAUYCHHKO HOMUHAJIbHOI'O TOKA
B KaTUOPOBKE Ha MATPOHE.

30.4 11, K. 3mMepeHne KOHTAKTHOTO HAXKATHS B pa3beMHBIX
KOHTAKTaX NpPeIOXPAHUTEIS-Pa3beANHUTEJIsI
HSMepeHHOC 3HAQY€HHE€ KOHTAKTHOI'O Ha’KaTus JOJIKHO COOTBETCTBOBATh HJaHHBIM U3IrOTOBUTEIS.

30.5 I, K. IIpoBepka COCTOSIHHSI JyTOraCHTEeIbHOI YacTH
MATPOHA NPEAOXPAHHTEISI-PA3hEAMHHTEIS
H3MepsieTcsi BHYTPSHHHII AMaMeTp JYTOTACHTENIBHOM 4YACTH MATPOHA MpPeNoXpaHUTENsA-
Pa3beIVHUTES.
H3mepeHHOe 3HaueHHe AMaMeTpa BHYTPEHHEH IyroracHUTeIbHOH 4YacTH MaTpOHAa AOJDKHO
COOTBETCTBOBATH JAHHBIM U3IrOTOBUTECIIA.

30.6 I1, K. IIpoBepka paboThI HpeAOXPAHUTEJIsI-
Pa3beAMHHTEIIA
Brmonnasercs 5 LUKJIOB or[epaunﬁ BKJIFOYCHHS U OTKIIIOYCHUS IPENOX PAHUTEIIA- PA3bCANHUTCIIA.
Broimmonnenue K&)]{I[Of/i onepanuu JOJIKHO 6I>IT]> YCOCIIHBIM C OI[HOﬁ MONBbITKH.
30.7 M. Ten10Bu3HOHHDLIH KOHTPOJIb

IIponsBoanTCA B COOTBETCTBUH C yKazaHHAMHE [29] u mpunoxkenust 1. KoHTposbs npoBoguTtes npu
HAJINYUU TEXHHYECKOH BO3MOXKHOCTH.
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31 TPAHC®OPMATOPHOE MACJIO

31.1 KonTpoas ka4ecTBa TPAHCPOPMATOPHBIX MaceJ1 PH
npHeMe H XpaHeHHH

TNoctynaromasi Ha MpeanpUATHE MApTHA TPaHC(HOPMATOPHOTO MACHA JIONXKHA COMPOBOXKIATHCS
MacrnopToOM KauecTBa B COOTBETCTBHHU ¢ TpeboBaHusaMu pasnena 3 TP TC 030/2012 u noxBeprayTta
71a60paTOPHBIM HCTILITAHUSIM B COOTBETCTBUH € TPeOOBaHUSMH HACTOSAIIETO CTaHAapTa U [2].

HOpMaTI/IBHbIe 3HaYeHHs MoKa3aTeseii kKauecTBa IJIA CBEXKETO Macjia B 3aBUCUMOCTH OT €0 MapKH,
KOTOpbIE TPOU3BOAATCS, mpuBomsitcs B Tabmuue 31.1. Tabauua cocraBjieHa Ha OCHOBaHUH
TpeboBanuii neiicrytomux I'OCT P 54331-2011 u [41] - [43] k KadecTBy CBEXHX
TpaHCHOPMATOPHBIX Maces Ha MOMEHT pa3paboTKH HACTOSILIErO CTaHAAPTa.

ITpu nocTaBke HOBBIX MapOK TPAHC(HOPMATOPHBIX Macell, He YKa3aHHBIX B Tabumue 31.1, kauecTBo
macia A0JukHO oTBeyath Tpedbosanus TOCT P 54331-2011.

Ipu nocraBke TpaHC(HOPMATOPHBIX Maces 3apyOeKHOro U3TOTOBJIEHHs, KaUeCTBO Macia JOJDKHO
otBeuath TpeboBaHusaM [44] uTOCT P 54331-2011.

Iopsimok otGopa npo6 ¥ OpraHMW3aLUK UCTIBITAHUI MPU NpHeMe TpaHC(hopMaTOPHOro Macia Ot
MOCTABIIUKOB ONPEACIACTCA Tpe6OBaHI/I$lMI/I HeﬁCTByIOLHHX HOPMATUBHbIX JOOKYMEHTOB IIO
9KCIUIyaTallud Macel H3rOTOBHTENeH 3NeKTpOoOOOpYHOBaHHS W/WIIH  9KCIUTYaTHPYIOIIHX
OpraHu3aui.

31.1.1 KoHTpoab TpaHc(OpPMaTOPHOIo MacJ/ia NnocJjie TPAHCIOPTUPOBAHUS

U3 TpaHCmOpTHOH eMmkocTH orbupaercst mpoba Macia B COOTBETCTBHU C TpeOOBaHHSIMH
I'OCT 2517-2012 wmu 'OCT 31873-2012.

ITpoba TpanchopMaTopHOro Macia MOABEpraercs 1ab0paTOPHBIM UCIIBITAHHAM IO [OKA3aTeIsIM
kadecTBa 2, 3, 4, 8,9, 10, 14, 15 u3 Tabmmuer 31.1.

Ilokazarenu xauectsa 2, 3, 4, 9, 15 onpenenstoTcs 10 CIMBa Macjia U3 TPAHCIIOPTHON eMKOCTH, a
8, 10 1 14 MOXXHO OIpenesATh OCe CIUBA Maca.

[Mokazarenu 12 u 13 Tabsuiet 31.1 onpenessirorest mpu apOUTPaKHOM KOHTPOJIE HITH 110 PEIEHHIO
TEXHIYECKOrO PYKOBORUTENS CYOBEKTa SJIEKTPOIHEPTETUKH.

INokasaremn 1 m 6 Tabmuusl 31.1 NOMKHBI JONONHUTENBHO ONPEAENATHCS MO PELICHUI0
TEXHUYECKOTO pYKOBOAWTENsI CyObEKTd OIIEKTPOIHEPIeTHKH [l CIELMAJbHBIX Macel ¢
VIIy4IIEeHHBIMA HU3KO-TEMIIEPATyPHBIMH CBOHCTBAMH, KOTOPHIE IPEIHA3HAYCHB] AJIsl IPUMEHEHHS B
MACJISHBIX BBIKJIFOHYATENAX (apKTUYECKHE MACIa).

31.1.2 KontpoJb TpaHchopMaTOPHOTo MacJ/ia, CJIUTOr0 B pe3epByaphbi

TpaHchopMaTopHOE Macio, CIMTOE B  pe3epByapbl  MaclOXO3AHCTBA, MOABEPraercs
71a60paTOPHBIM UCIIBITAHUAM I10 TIOKa3aTeNsiM kadecTsa 2, 3, 9, 15 us Tabnust 31.1 cpasy mocine ero
IIpHUeMa U3 TPAHCTIOPTHOM eMKOCTH.

31.1.3 KonTtpoJb TpaHchOpMATOPHOI0 Mac/12, HAXOASILIEr0CsA HA XPaHEHUH
Haxopsimeecst Ha XpaHEHUH Maclio UCIIBITHIBAETCS IO TTOKa3aTenaM kadectsa 2, 3,4, 5, 8, 9, 10,
14, 15 u3 tabmmuel 31.1 ¢ mepronu4HOCTHIO He peske 1 pasa B 4 roxa.

31.1.4 Paciuupenune 06b€Ma KOHTpOISA

ITokazaTenu kavectBa Macia u3 Tabmuipet 31.1, He ykaszaHHble B moanyHkTel 31.1.1-31.1.3, a
Takxe nokazarenu kadectsa no [OCT P 54331-2011 onpenensaroTcs B ciiydae HEOOXOMMMOCTH, MO
PELIEHNIO TEXHIIECKOTO PYKOBOIUTENS CYyOBeKTa 3I€KTPOIHEPTeTHKH.

31.1.5 Ilpumenenue TpeGoBaHmii

B cny4ae BOSHUKHOBEHHs Pa3sHOTJIACHI NPH ONpeeseHHH KayecTBa TpaHchopmaTopHOro Macia
IpH NpHeMe OT HNOCTABINHMKOB, MO NPHYMHAM H3MEHEHHsS TEXHHYECKHX TPeOOBaHMIl K KadeCTBY
U3TOTOBHTENSI Macllia M HECOOTBeTCTBHs  TpeOoBaHusM Tabmuusl  31.1,  Heobxomumo
PyKOBOICTBOBAaThCA TpeboBaHUAMH K kauectBy Macna 'OCT P 54331-2011.
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31.2 KonTposp Ka4yecTBa TPaHC(PopMATOPHBIX Mace NPH HX
3a7IMBKe B JIEKTP0000pYy 10BaHHE

31.2.1 TpeGoBaHus K CBekeMY TpaHc(popMaTOpHOMY MaCTy
Ceexkue TpaHCpOpPMATOPHBIE Macia, I[IOArOTOBIEHHBIE K 3aJUBy (IOAMBY) B HOBOE
BIIEKTPOOOOPYIOBAHKE, NOJDKHBI YAOBIETBOPATE TpeboBaHusiM Tabaumpt 31.2.

31.2.2 TpeGoBaHus K pereHePUPOBAHHLIM H OYHILEHHbIM MacaaM

PerenepupoBanHble ¥ (WIM) OYHIIEHHBIC SKCIUTYaTALMOHHBIE Maclia, a TAKKE HX CMECH CO
CBEXKMMIL MacjaMH, IOATOTOBJIEHHBIE K 3aJIHBY ([ONHUBY) B 3IeKTPOOOOPYNOBAHHE [IOCIE PEMOHTA,
JOJDKHBI YIIOBJIETBOPATE TpeboBaHmAM Tabmumbl 31.3.

31.2.3 TpeGoBaHUsI K KOHTPOJII0 KayecTBa MacJ/ia NPHU MOAr0TOBKe K 3a/IUBY.

Iopsinox ot6opa npob 1 OpraHU3aLUy HCIIBITAHII TIPH MOATOTOBKE TPAaHCHOPMATOPHOrO Macia
K 3amuBy (OONMHBY) B 3JIEKTPOOOOpYHOBaHHME OMpemensiercs TpeOOBaHUAME AEHCTBYIOIUX
HOPMATHBHBIX TOKYMEHTOB I10 HKCIUTyaTaLlMH Macesl U3rOTOBUTENEI SIeKTPOOOOpYIOBaHUS W/HITH
SKCINIYATHPYIOLIMX OPTaHM3aLUi.

31.3 KonTpoJb kayecTBa TPaHC(POPMATOPHBIX MaceJl IPH HX
JKCIUTYaTAlHH B 3JIEKTPO00OPYAOBAHHH

31.3.1 O6bém 1 NepuoOAUYHOCTb HCIBITAHUI

OO6béM ¥ TIepHOANYHOCTh NPOBENEHHS HCIbITAHUI Macia YKa3aHbl B Pa3fienax Ha KOHKPETHbIe
BHUBI 3.]'[eI(Tp006Opy,I[OBaHI/Iﬂ7 HOPMATUBHBIC 3HAYCHUs MoKa3aTeJjiell KadyecTBa NpUBOAATCA B
tabnune 31.4.

Ha ocHOBaHMM MOJNYYEHHBIX PE3YJIbTATOB JIAOOPATOPHBIX MCIBITAHUN MAacia OMNpeNelsioT
001aCTH ero SKCILTyaTaluu:

- obnacTp "HOPMAJIBHOTO COCTOSHMS Macjia" (HHTEPBAJl OT HPENEbHO AONYCTHMBIX 3HAYEHHIA
[OCJIC 3aJIMBKU Maclia B 3JIEKTpoobopyAoBaHue, NpuBeaeHHbX B Tabmume 31.2 wmn 31.3, cronben 4,
U [0 3HAUCHHH, OTPaHMYUBAIOMMX OOJIACTD HOPMAJIBHOIO COCTOSHHS Macia B JKCILTyaTallH,
npuseneHHbXx B Tabmume 31.4, cronbenm 3), korma COCTOSHHME KadecTBa MAacjia TapaHTHPYET
HaJeXKHYI0 paboTy 3JeKTPOOOOPYAOBaHUSA U MPH ITOM HOCTATOYHO MHHHUMAIBHO HEOOXOIUMOTO
KOHTpOJIS IToKa3aTenelt kauecTsa 1 - 4 u3 Tabnmunpl 31.4, M0 pEMICHUI0 TEXHUIECKOTO PYKOBOIUTES
CcyObeKTa 3JIEKTPOIHEPTETHKH OTIOMHUTENBHO B COKPALUEHHBIA aHAIW3 MOXET ObITh BKIIHOYEH
mokazareib S Tabuuupl 31.4;

- obnacts "pucka" (MHTEPBaAJ OT 3HAYEHUH, OMPAHMYMBAIOLIMX O0JNIACTH HOPMAJIBHOTO COCTOSTHUS
Macia, mpuBemeHHbix B Tabmuue 31.4, cronbeu 3, OO NOPEAeNbHO AOMYCTUMBIX 3HAYEHHIA
IOKa3aTesiell kauecTBa Maciia B SKCIUIyaTaluu, npuBeneHHbIx B Tabnune 31.4, cronber 4), xorma
YXyAIIEHHEe [a)ke OQHOTO MOKa3aTelisi KayecTBa Macja MPUBOAUT K CHHXKEHHIO HaZIeXXHOCTH paboThl
anekTpoobopynoBaHuss U Tpebyercs Oonee yYyallEHHBIH M PACHIMPEHHBI KOHTPONb AJist
IIPOrHO3UPOBAHUSI CPOKa €ro Ciy>KObl U (WIM) MPUHATHS CIIENHANBHBIX MEP MO BOCCTAHOBIECHHIO
OKCIUTYaTallMOHHBIX CBOICTB Macia C Lenbr0 MNOpeaoTBpalll€HUs €ro 3aME€Hbl MW BbIBOJA
3JIeKTPOOOOPYIOBAHHS B PEMOHT.
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Ta6nuua 31.1. [TokaszaTesin Ka4ecTBa TOBAPHBIX TPAHCHOPMATOPHBIX MACE

Mapxa macna Tpebosanus
Howmep THoxasatess TOCT P Howmep crannmapra Ha
TyHKTa T-1500Y | Nytro Nytro _ METOJ| HCIIBITAaHHH
'K [41] | BI'[43] [42] 11GX 10XN 54331-2011
1 BS13KOCTb KHHEMATHYECKAsT, MM2/C,
He Ooee:
— mipu mmoc 50 °C 9 9 - 9 9 9 I'OCT 33-2000,
— npu nmoc 40 °C - - 11 11 12 12 T'OCT P 53708-2009.
— mpu MuHyc 30 °C 1200 1200 1300 1800 800 1200
2 Kucnorsoe yncno, mr KOHHa 1 ¢ 0,01 0,01 0,01 0,01 0,01 0.01 I'OCT 5985-79,
maciia, He Oosee T'OCT P MOK 62021-1-
2013.
3 TemmnepaTypa BCIBILIKH B 3aKPBITOM 135 135 135 135 140 135 T'OCT 6356-75,
turie, °C, He HIKe I'OCT P EH HCO 2719-
2008.
4 ConeprxaHue BOOOPaCTBOPUMBIX ) _ ) ) } ) FOCT 6307-75.
KHCJIOT U IeJodeit
5 | Conepxarie mexarieckin Orc. Ore Orc. Orc Ore. Orc. | TOCT 6370-83.
mpuMecei
6 Temnepatypa 3actbiBanms, °C, He -45 -45 -45 -45 -45 -45 FOCT 20287-91.
BBILIE
7 HcnpITanne KOppO3HOHHOTO } ~ ~ . B }
BO3IEMCTBUSA Ha IJIACTUHKU U3 MEIU iﬁ:ﬁg E{}I:IIE:ET iﬁgg& ]?KI;IIS:ST )B;(HH::ST m:;l:gT T'OCT 2917-76.
Mapku M1K win M2 mo T'OCT 859
8 TaHreHC yria AU3JIEKTPHIECKAX 0,5 0,5 0,5 0,5 0,5 05 FOCT 6581-75.
noreps, %, He 6onee npu 90 °C
9 IInotHocTs TIpH 20 °C*, KI/M>, He 895 895 885 895 895 895 TOCT 3900-85,
6onee T'OCT P 51069-97,
TI'OCT P UCO 3675-2007.
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Mapxka macia Tpebopanus
Howmep Howmep crannapra Ha
Ilokazartenb roCTP .
MyHKTa TK [41] BT [43] T-1500Y Nytro Nytro 54331-2011 METO MCIIbITAHUH
[42] 11GX 10XN
10 CtabubHOCTD MTPOTUB OKHCJICHUS:
— macca Jeryuux kuciaot, Mr KOH Ha 0,04 0,04 0,07 0,04 0,04 0,04 I'OCT 981-75,
1 r macna, He Oonee I'OCT P 54331-2011.
— coziepkaHue ocazka, Yo MacChl, HE 0,015 0,015 0,015 0,015 0,015 0,015
Gonee
— KHCJIOTHOE YHCJIO OKUCJIEHHOTO 0,10 0,10 0,15 0,10 0,10 0,10
macia, Mr KOH Ha 1 r maciia, He
Oonee
11 CTabunbHOCTb MPOTHUB OKUCIIEHUS, 150 150 150 - - - I'OCT P M3K 61125-
WHAYKIIMOHHBIN NEPUOL, Y, HE MEHeEe 2013.
12 Conep>xanue cepbl, %, He Oonee - - 0,45 - - - T'OCT P 54331-2011%*
13 Hannuve xoppO3uOHHOI cephl Orc. Orec. Orc. Ortc. Orc. Orc. I'OCT 2917-76,
T'OCT P 55494-2013,
T'OCT P 54331-2011
14 Conep:xaHre aHTHOKUCIUTEIbHOMN 0,25- 0,2 0,2 0,25 0,25 0,25-0,40
npucanku ATJI0JI-1 (2,6- 0,40 T'OCT P MDBK 60666-
IUTpeTOyTUI-4-MeTII(hEHOT NN 2013, [45], [50].
HOHOJ), %, HE MEHee
15 . Yucroe, mpo3pavHoe, cBOOOOHOE OT BUAMMBIX HacTull 3arpsisHenust u | TOCT P 54331-2011.
Bueruuii Bun
0CAJIKOB, JKEJITOTO MJIA CBETJIO KOPUYHEBOT'O LIBETA

IpumedaHHue - [Ipu BHECCHHH H3MCHCHHUIT H3TOTOBHTENICM MACIIa B JOKYMCHTEI, ONPEACIAFONINE TEXHUIECKUE TPEOOBAHMS K KAUECCTBY MaciIa, HEOOXOJHMO BHECTH H3MCHCHHS
B JAHHYIO TAONHIY; IPU BOSHUKHOBEHWH PA3HOUYTCHHII IPHOPHTETHBIM SIB/LIOTCA TPeOOBAHMA M3rOTOBHTEXI Macma. «OTc.» — 0003HaYaeT OTCYTCTBHE, « - » - 0003HAYACT, YTO
3HAYCHHME MOKA3ATEIL HE HOpMUPYETCs m3rotoBureneM Macia, Tpedosanus 'OCT P 54331-2011 mpuBeaeHs! TOILKO A1 OOBIMHBIX TPAHCHOPMATOPHBIX MACEIL.

* TIpu M3MECPEHUH IIOTHOCTH mpu 15 °C, HOpMEpyeMOe 3HAYCHHE YCTAHABIMBACTCA TPEOOBAHMAMM CTAHAAPTA, TCXHHUYCCKUX YCJIOBHN WM CICHU(HKAUUM COOTBETCTBHSI
H3TOTOBHTENA MACIIa;

*#* JomyCKaeTCs OMpeAeicHne qaHHoro nokasarens mo I'OCT 19121-73, TOCT P EH HICO 14596-2008, TOCT P 51947-2002 umu TOCT P 53203-2008.
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Tabnuua 31.2. TpebGoBaHUs K KaUeCTBY CBEXKHMX MAcell, MOArOTOBJICHHBIX K 3aJIMBKE B HOBOE 3JIEKTPOOOOpYyAOBaHHE

IToxazarenn kauecTBa Macia u

IIpenenbHO KOMyCTHMOE 3HaYCHNE
MoKa3aTesis KauecTBa Macna

Howmep NpeIHa3Haue€HHOTO
HOMep craHzapTa Ha Meron | Kareropus snexrpoobopynoBaHus TOCJIe 3aJIUBKY B IIpumeuanue
IIyHKTa K 3aJIUBKE B
WCTIBITAHUS 3JEKTPO-
SJEKTPO- obopynoBanne
obopynoBaHue
1 IIpoOKBHOE HAMPSIKEHHUE 110 1eKTPOOGOPYIOBAHKE: Jlonyckaercst OompeneieHue Io
T'OCT 6581-75, kB, He MeHee I'OCT P M3K 60156-2013.
— 10 15 kB BKIHOUUTENBHO 30 25 Ecin koo(dULHeHT BapuaLum,
— ceemme 15 kB mo 35 xB 35 30 paccuurannbiii no TOCT 6581-75,
BKIIFOYHUTEIBHO npeBbimaer 20 %, TO pe3yabTar
— cebie 35 kB pgo 150 xB 60 55 HUCTIBITAHUA -
BKJTFOUUTENILHO HEYIOBJIETBOPUTEIHHBIH.
— cBoime 150 kB mo 500 xB 65 60
BKJTFOYHUTENBHO
- 750 kB 70 65
2 KucnorHoe aucino mno nexrpoobopynoBaHue: Jomyckaercst omnpeaencHUe Mo
T'OCT 5985-79, mr KOH/r I'OCT P M3K 62021-1-2013.
Maca. He Gomee™ — 110 35 kB BKIIOYHUTENBHO 0,02 0,02
— cBbite 35 kB 0,01 0,01
3 TemmnepaTypa BCIBILIKH B OnexTpoobopynoBaHue BCEX 135 135 IIpy npumMeHeHnH CrieLUaJIbHOTO
3aKPBITOM THIJIE TI0 BHJI0B M KJIACCOB HaIPsKEHUH Macna Tt BbIKJIFOYaTENEH
TOCT 6356-75, °C, He meHee 3HAaYEHHWE MOAHHOTO MOKa3aTeys
ompenensiercss CTaHAapTOM Ha
Mapky Macna.  Jlomyckaercs
onpeneneHue o
T'OCT P EH NCO 2719-2008.
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ITokazarenn kauecTBa Macia u

Hpe;len bHO NOMyCTUMOC 3HAYCHUE
IIOKa3arejisd Ka4yeCTBa Macjia

Howmep K 6 npeHa3HAYeHHOrO I
nyHKTa HOMEp CTaHAapTa Ha METOJ areropusi 3MeKTpooOOpyAOBaHUA « SANUBKE B rocJie 3aJI1BKHU B pumedaHue
HCIIBITAHUS 3JIEKTPO-
SJCKTPO- obopynoBanne
obopyoBaHue PYA
4 Bnaroconep:anue no TparchopmaTopel ¢ IUICHOYHOIH 0,001 (10) 0,001 (10) Jomnyckaercst ompeneneHHe 10
T'OCT P MOK 60814-2013, WIIH a30THOI 3aIIUTOMH, I'oCT 7822-75 WIH
% maccsl (MI/kT, T/T), HE repMETHIHBIE XxpoMarorpagu4eckuM  MeTOJIOM
Gonee* MAaCJIOHANOJIHEHHbIE BBOJIbI, o [12] nnu [46].
repMeTH4Hble  H3MepHUTEJIbHbIE
TpanchopmMaTopsl
CujnioBble M H3MEPUTEJIbHBIE 0,0015 (15) 0,0015 (15)
TpaHchopMaTopsl 6e3
CelMaNbHBIX  3alMT  Macna,
HerepMeTHYHbIE
MACJIOHAIIONIHEHHbIE BBO/IbI
5 Copnepxxanue Mexaunueckux | Dnexrpoobopynosanue no 35 kB | Orcyrcrsue (10) | Orcyrersme (11) | [lomyckaercs oIpeneeHNe
npumeceii o I'OCT 6370-83, | BKIFOUUTENHHO JIaHHOT'O MoKa3aTes no
0 i -
Iﬁ;cg(iabclcnlgplf’gg}[“?f;;?g? Macnsnele  BeikIFOuatenn  BHe | Orcyrcreue (12) | Orcyrersue (12) E(ii:nymﬁig ne::;?Zcigr(fM m(;
2001, He 6otee) 3aBICHMOCTH KJIaCCa HAIPSKEHHs! Hpun. T TOCT 17216-2001.
Knacc npoMBIIUIEHHONH YHCTOTBI
Knacc npomslrenHoH OnexTpoobopyIOBaHHE  CBBILLE 8 9 no Tabmuuel TOCT 17216-2001
yuctotel 1o 'OCT 17216- 35 kB no 750 xB BKIOUHTENBHO OompeneJseTcss MO 3HAYCHHIO
2001, ue bonee Kiacca (ppakumu ¢ HauOONBIIHM
3HAYCHHEM.
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Ilokazarenb kauecTBa Maciia u

IIpenensHO momycTHMOE 3HAYCHUE
MOKa3aTesIst KauecTBa Maciia

Howmep IpeIHa3HAYeHHOTO
nyHKTa HOMep craHzapTa Ha Meron | Kareropus anexrpooSopynosanHus « SANBKE B IIOCIIe 3aJIMBKH B IIpumeuanue
HCITBITAHUS 3JIEKTPO-
3JIEKTpPO-
obopyznoBaHue
obopynoBaHie
6 Tanrenc yria CumoBele HW  HM3MEpHUTENbHBIC 1,7 2,0 IIpoba Mmacna IOMOJHUTEIBHOH
JIUSJIEKTPUUECKUX [TOTEPD MPHU | TpaHchopMaTops! 35 kB 06paboTke HE MOABEPraeTcs.
90 °C mo I'OCT 6581-75, %, Jlomyckaercsi onpeneseHue 1o
He Oomee™** CunoBele M M3MEpUTEJIbHbIC 0,5 0,7 T'OCT P M3K 60247-2013.
TpanchopmaTopsl cBbiie 35 kB 10
750 kB BKJIFOUUTEJILHO,
MAacJIOHAIONHEHHbIE BBOABI 35 KB
U BbIIIE
7 Conepxanue OnexTpoobopynoBaHne BCEX 6,0 6,0 Bo3MoxHO KaueCTBEHHOE
BOIOPACTBOPUMBIX KHUCJIOT U BHUJIOB U KJIACCOB HaHpﬂ}KCHI/Iﬁ OnpeacicHue ¢ HHIUKATOPOM.
menoueii mo I'OCT 6307-75,
pH BoOgHOI BBITSKKY, HE
MeHee ***
8 Conepxanue CusnoBble U H3MEPUTENbHBIE 0,20 Cumwxenue He | [lonmyckaercss omnpeneneHue IO
AHTHOKUCIIUTEIbHOM TpaHchopmaropsl 35 kB u Bbilne, Gonee uem Ha | [45], [50].
npucagk ATUJIOJI-1 (2,6- | MacioHanoHeHHbIe BBOIbI 10% ot
nutpetOyTi-4-merwipenon | 110 kB u Bbiie HCXOMIHOTO
WJTH FTOHOJ) TIO 3HaYeHUs 10
T'OCT P M3K 60666-2013, % 3aJMBa
MAacChl, He MeHee
9 Temmeparypa 3acTbIBaHuUs, Onexrpoobopynosanue, -60 -60
I'OCT 20287-91, °C, ne Oonee | 3a1uBaeMoOe CIIELUAILHBIM

MacJIOM (apKTHYECKUM)
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TTokasaTenp kauecTBa Maclia v

IlpenenpHO nOMyCTHMOE 3HAUEHUE
NI0Ka3aTesisl KauecTBa Macia

% 00Bbéma, He Oosee

3aIIUTOM, repMeTUYHbIE
MaCJIOHAIIOJIHEHHBIE BBOJbI

Home IPeIHa3HAYEHHOT
p HOMep craHaapra Ha metopi | Kareropus snexrpoobopynoBaHus per °| nocre sanuexu IIpumeuanue
MyHKTa K 3aJIUBKE B
UCHBITAHUS 3JIEKTPO-
JJIEKTPO-
obopynoBaHue
o0opynoBaHie
10 I"azoconepxkanue o [47], TpancdopmaTopel € IUIEHOUHOI 0,5 1,0 Jlomyckaercss  OnpeneneHue 1o

[46], HOpMa [nO 3anuBa He
SIBJISIETCS OpakOBOYHOIA,
onpeaeneHue 00s13aTeNbHO.

11

CtabuapHOCTD IPOTUB
okucienus mo I'OCT 981-75:
KHCJIOTHOE YHCJIO
OKHCJIEHHOTO Maciia, MT
KOH/r macna, ue 0oiee;
comepxaHue ocanka, %
Macchl, He Oosee

CunoBele U HM3MEPUTENbHBIE
TpaHchopMaTopHlL,
MacCJIOHATIOIHEHHBIE BBOJIbI

110 xB u BbIIIE

B coorBercTBHHE C
TpeOOBaHUAMHU
CTaHIapTa Ha
KOHKPETHYI0 MapKy
maca,
JOMYIIEHHOTO K
MPUMEHEHHUIO B
JaHHOM
000pyAOBaHHH

Jist cBexero Macia JOImyCKaeTcst
onpenesieHue o
I'OCT P MDK 61125-2013.

IIpuMeuaHue— * Brarocoaepxanue B CHIOBBIX H H3MCPHTCIBHBIX TPAHCHOPMATOPOB 03 CHEeLHANbHBIX 3aILHT MACla, HETCPMETHYHBIX MACIOHANOIHEHHBIX BBOJAX MO
PEIICHHI0 TEXHHIECKOTO PYKOBOIMTEI MOXKET yCTAHABAMBATECA HE Oonee 0,002(20) ana macen mapok T-750, T-1500, TKn u TCn (TCO), a anms MacIsTHBIX BBIKJIFOYATENECH
Biaarocoacpskanue - orcyrcrBue mo F'OCT 1547-84 (kauecTBEHHO).

** JIOMyCKAETCA MPUMEHATD A 3aTHBKH CHIOBBIX TPAaHC(POpMAaTopos 1o 35 kB BrmounTebHO TpaHcdopmaroproe Macio TKn mo TY-38.101.980-81 u TKn o TY 38.401.5849-
92, a TakKe UX CMECH C APYTHMH CBEXHMH MACIAMH, ecyH 3HaueHne tgd mpu 90 °C we Oy et npesbimath 2,2 % 10 3amuBky 1 2,6 % M0CHe 3aIMBKH H KHCIOTHOTO YHC/IA He Ooee
0,02 mr KOH/r, mpu moJTHOM COOTBETCTBHH OCTAJIBHBIX MOKA3ATE/ICH KadecTBa TPEOOBAHHAM TaOMHmb! 31.2.

#%% JIma Maclia ¢ AeaKTHBHPYHOILEH mpucaakoii (Hanpumep T-1500Y) pH moxet ObiTh 6oiiee 8,0 1 0OCHOBaHHEM I OPAKOBKH HE ABIACTCA.
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Tabmuma 31.3. TpeGoBaHust K Ka4ECTBY pereHepHPOBAHHBIX 1 OYHIIEHHBIX Macell, IOATOTOBJIEHHBIX K 3aJIUBKE B JIEKTPOODOPYAOBaHHUE TIOCIIE €T

peMoHTa"
IIpenenbHO AOMYCTHMOE 3HAYEHHE
TOKa3aTeJisl KauecTBa Macjia
IToka3arens kadecTBa Macjia u
Howmep 6 MPEeAHA3HAYECHHOTO N
nyHKTa HOMep CTaH/AapTa Ha METON Kareropus snextpoobopyaoBaHus ¢ SHBKE B MOCJIe 3aJIUBKH B pUMedaHue
HCTIBITAHUS 3JIEKTPO-
SJIeKTpo- obopymoBaHHe
o0opynoBaHHe Py
1 ITpobuBHOe HanpskeHue o | JnekTpoodopyIoBaHHE: Jormnyckaercs onpeneneHue mno
TI'OCT 6581-75, kB, ne menee | 710 15 KB BKJTIOUHTENBHO 30 25 TI'OCT P M3K 60156-2013.
Ecnn ko3¢ puLeHT
— ceomme 15 kB pmo 35 kB 35 30 BapUalllM, PACCYUTAHHBIH MO
BKJIFOUUTECIIBHO I'OCT 6581-75, npesblmaer
— cBoie 35 kB mo 150 kB 60 55 20 %, TO pe3yabTar
BKJIFQUUTECJIBHO HCObITAHUM —
ceeie 150 kB pi(e) 500 kB 65 60 HeynanerBopmeanHﬁ.
BKJIFOUUTENBHO
—750 xB 70 65
2 KucnorHoe uucio no Cunossle Tparchopmaropsr 10 35 kB 0,05 0,05 JlomyckaeTcs onpeneneHye no
I'OCT 5985-79, mr KOH/T BKJTFOUUTENLHO T'OCT P M3K 62021-1-2013.
macna, He boree Cunossle Tparcdopmarops! 1o 35 kB 0,03 0,03
BKJTFOUUTENBHO, 3aJTMBa€MbIX
maciaamu Mapok I'K, BT, Nytro 11GX
u 10XN
Cunossie u HU3MEPUTEIIbHBIC 0,02 0,02
TpaHcdopmartope! cebiie 35 kB o
500 kB BKJIFOYHTENBEHO
CunoBble u HU3MEpHUTEIIbHbIE 0,01 0,01
TpaHchopmarops! cebinte 500 kB mo
750 kB BKJIIOUUTENBHO
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ITokazarenp kauecTBa Macjia U

Hpe,ueano A0MYyCTUMOEC 3HAYCHUE
IOKasaTeisd Ka4eCrBa Macia

Howep HOMEp CTaHAApTa Ha METOJ Kareropus s1exTpoobopyoBaHus MPCAHASHAUCHHOTO | 1o 32Ky B IIpumeuanue
MyHKTa K 3QJIMBKE B
HCIIBITAHUS JJIEKTPO-
SJIerTpo- 6opynoBanue
obopynoBaHue 000pyA
3 TemnepaTypa BCTIBIIIKH B Cunossle TpanchopmaTopsl o 35 kB 130 130 Ipu NpUMEHEHUH
3aKpbITOM THTJIE, 11O BKJIIOYHTEIHHO CTeLMaIbHOIO  Macia i
T'OCT 6356-75, °C, He meHee BBIKJIFOUaTE e 3Ha4YEHUE
Cunossle u HU3MEpPUTEIIbHBIE 135 135 JaHHOTO NOKa3aTeIs
Tpancopmaropsl cBeiie 35 kB mo onpeznensercss CTaHAapTOM Ha
750 kB BKJIIOUHTENBHO MapKy Macia.
Jonyckaerca onpeneneHue no
I'OCT P EH HCO 2719-2008.
4 Braroconep:xanue no Tpanchopmaropsl ¢ MIEHOYHOH WM 0,001 (10) 0,001 (10) Jonyckaercs ornpeneneHue no
T'OCT P M3K 60814-2013, A30THOH  3alUTOH, TrepMeTHYHbIE IrocCT 7822-75 WA
% macchl (MI/KT, I/T), He HU3MEPHTENbHbIE TPAaHCHOPMATOPHI XpomMarorpapuyeckum
Gonee™ metonom no [12] u [46].
CusoBble u U3MepUTEIbHBIE 0,0015 (15) 0,0015 (15)
TpaHchOpMaTopbl 03 CreraIbHbIX
3aIIUT Macia
5 Conepxanue MexaHuueckux | Dnekrpoodbopynosanue no 35 kB[ Orcyrcrsue (10) | Orcyrcrsue (11) | Jomyckaercs — ompeneneHue
MPUMECEiA: BKJIFOYHTENBEHO JAaHHOTO  MOKa3aTens 1o
o 'OCT 6370-83, % (xiacc IOCT HCO 4407-2006 c
yucroTel 1o 'OCT 17216- MacnsiHble BBIKJIFOYATE N sHe | Orcytcrsue (12) | Otcyrersue (12) | mocnenyrommm nepepacyeTom

2001, ue 6onee);

3aBUCHUMOCTH KJjlacCa HAIPSIKCHUS

no Ilpun. I' TOCT 17216-
2001.
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IToka3arenp kauecTBa Maciia i

IIpenenbHo ONyCTUMOE 3HAYEHHE
TOKa3aTejis KaueCcTBa Macya

Howep HOMEp CTaHAapTa Ha METOx Kareropns 51ekTpoodopyAoBaHUS TPEAHASHAUCHHOTO |\ ve samuBKy B ITpumeuanue
MyHKTa K 3aJIUBKE B
UCTIBITAHUS 3JIEKTPO-
3JIEKTPO-
obopynosaHue
obopynosaHue

Knacc npomsliienHoi DnexkrpoobopynoBanue cabie 35 kB 8 9 Knacc TIPOMBINLIEHHOH

yuctotel 1o 'OCT 17216- 1o 750 kB BIOUMTENBHO YUCTOTHI o Tabmuuel

2001, He Oonee roct 17216-2001

onpeznensercss Mo 3HaYCHHUIO
KJjlacca dpakimu c
HauOOJBIIUM 3Ha4YeHHEM (IO
«Xygauueity Gppakuum).

6 Tanrenc yria Cunossle TpanchopmaTops! 1o 35 kB 5,0 6,0 IIpoba Macia
JOUBJIEKTPUUECKUX NOTePh IIPU | BKIFOUUTENBHO JOMOJHUTENbHOH — 00paboTke
90°C mo I'OCT 6581-75, %, HE MOJBEPraercs.

He Gonee Cunossle TpanchopmaTopsl 1o 35 kB 1,5 1,7 Jonyckaerca onpeneneHue no
BKJIIOYHTENLHO, 3aJIHBaeMbIe TOCT P MDOK 60247-2013.
maciamu Mapok ['K, BT, Nytro 11GX
u 10XN
Curnoseble u HA3MEPHUTENBHbIE 1,5 1,7
TpaHchopmaTopsl ceeie 35 kB o
500 kB BKJrOUUTENLHO
Cunoseie u H3MEPHTEIIbHBIC 0,5 0,7
Tpancdopmarops! ceeime 500 kB mo
750 xB BKJIFOYHTEJIHHO

7 Conepxanue OnexkTpoobopynoBaHUe BCEX BUIOB H 6,0 6,0 BozMorkHO KayeCTBEHHOE
BOJIOPAaCTBOPHMBIX KHCJIOT M | KJIACCOB HANPS)KEHHIA onpeneneHne ¢ HHAUKaTOpOM.
wenoueii mo FOCT 6307-75,
pH BOIHOI1 BBITSKKH, HE
MeHee




145

IIpenenbHo nomycTUMOE 3HA4YE€HUE
NOKa3aTes KauyecTBa Macia

ITokasarenn kauecTBa Macia u
Howmep 6 MPEAHA3HAYECHHOT O I
nynicra HOMEp CTaHAapTa Ha METOx Kareropus 35ekTpoobopyRoBaHus ¢ STHBKE B TocJie 3aj1BKH B pHUMEYaHKe
UCTIBITAHUS 3EKTPO-
SJIEKTPO-
obopynopaHue
obopyioBaHue
8 Conep:xanue Cunossle u H3MEPHUTEITbHbIC 0,20 CHmxenne He | JlonmyckaeTcs onpeneneHue no
AHTHOKHCITUTEIHHOMN Tpancdopmaropsl ot 35 kB 10 750 kB Gonee uem Ha | [45], [50].
npucanku ATUJIOJI-1 (2,6- | BKIIOUUTENBHO 10% ot Jast OYMILEHHBIX
JUTPETOYTHIT HCXOIHOTO JKCIUTyaTAMOHHBIX  Macel
-4-meTujIheHO UITH HOHOI), 3HAYEHHs IO | 3HaUEHHE JAHHOTO IOKA3aTeNs
o 'OCT P MOK 60666-2013, 3aJIMBa He SABJIAETCS OpaKOBOYHBIM,
% Macchl, He MeHee omnpezneseHne 00SI3aTENbHO.
9 Temmneparypa 3acTbiBaHus [0 | DIIEKTPOOGOPYAOBAHHE, 3aIMBAEMOE -60 -60
TI'OCT 20287-91, °C, He BbILIe | CTIELUATBHBIM MacJioM
(apKTUHECKIM)
10 T'azocomeprxanue 1o TpanchopMaropel ¢  IUIEHOYHOI 0,5 1,0 Jonyckaercss  omnpeneneHue
[47], % oObéma, He Gomnee 3aIIUTOM, repMeTHYHOE OAHHOTO Mokasarens no [46],
anekTpoodopynoBaHue 3HA4YEHNE JaHHOT'O TOKa3aTeNs
IO 3amuBa He  SABJETCA
OpakOBOYHBIM, OIpENEIeHHe
00s13aTeNbHO.
11 CrabunbHOCTb NPOTUB Cunosele u H3MEPHUTEIIbHbIE Venosus mponecca: 130 °C,
oxucnenns o [OCT 981-75: | tpancdopmaropsr 110 kB u Bblne 30 4, 50 m/mun Oo.
— KUCJIOTHOE YHCIIO 0,2 - JlaHHbIH NOKa3aTeb
OKHCJIEHHOTO Macjia, Mr ONpeAessercss TOJNBKO I
KOH/r macna, He Gonee pereHepupOBaHHBIX MACEL.
— MaccoBasi I0Nis1 0casika, %o, OrcytcTBHE -
He Gosee
12 |Coneprxanue cepel no| DnekTpoobopynosanmue: OmnpeneneHue peKOMEHIYETCS
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IIpenenbHO nonmycTUMOeE 3HaUYEHHUE
TIOKa3aTeJisl KauecTBa Macjia
Iloka3arenn kauecTsa Macna v
Howmep MPEAHA3ZHAYEHHOTO
HOMEp CTaHAAapTa HA METON Kateropus 31ekTpoobopynoBaHust 1OCJIE 3aJIMBKH B IIpumeyanue
MyHKTa K 3aJIMBKE B
UCTIBITAaHUS 3JEeKTPO-
SJexTpo- obopynosaHue
obopynoBaHue
I'OCT 19121-73, %, ue 6onee | — no 35 kB BKJIIOYHUTENBLHO 0,60 0,60 TOJIbKO IJIA CMeceii Macen u
— ceeime 35 xB go 500 kB 0,35 0,35 PETCHEPHPOBAHHDIX MACe.
— ’ ’ Bo3sMoxHO ompeneneHue o
— cBeime 500 kB go 750 kB 0,30 0,30 gg)(;T P EH HCO 1459-
BIIHORHTEIRHO TOCT P 519472002 n
I'OCT P 53203-2008.
13 |Hanuume xoppO3MOHHOI cepbl| Dnekrpoobopynosanue 110 kB nu OtcyrcTBue - Bo3MOxHO onpeneneHue no
o I'OCT 2917-76 BBIITIE T'OCT P 55494-2013,
T'OCT P 54331-2011.

[IpuMcyanue— IIpAMCHCHHE PeTEHCPHPOBAHHEIX H OUHMIICHHBIX 3KCILTYATAIIMOHHEIX MACE I 3aMHBKH BHICOKOBONBTHBEIX BBOJOB MOCIIE PEMOHTA HE JOIYCKAETCSA, JAHHOE
3JIEKTPOOOOPYIOBAHUE 3ATHMBACTCS IIOCIEC PEMOHTA CBSKUMHE MACIaMH, OTBEHYAROIMMH TpeOoBaHuAM Tad st 31.2.
" BnarocomiepykaHue B CUIOBBIX H H3MEPHTEIBHBIX TPAHC(HOPMATOPAX 663 CIEIHATHHBIX 3AMIMT MAC/A, HETEPMETHYHBIX MACIOHATIONIHEHHBIX BBOJAX TIO PCIICHHIO TCXHUYESCKOTO
PYKOBOIHUTEII MOXKET YCTAHABIMBATHCA He Oosee 0,002(20) mma macen Mapok T-750, T-1500, TKm u TCu (TCO), a A1 MaCHAHBIX BHIKIFOYATENICH BIATOCOACP/KAHKE - OTCYTCTBHE
mo T'OCT 1547-84 (ka4eCTBEHHO).
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Ta6muua 31.4. TpeboBaHuUs K KAUECTBY 3KCIUTyaTALIMOHHBIX Mace

IToka3aTenp KayecTBa Macia u

3HaueHHe MTOKA3aTeNsd KaueCTBa Macia

Howmep K 6 OTpaHUYHBAIOLIEE I
nyHKTa HOMEp CTaHAApTa HA METOX ateropus snexTpoobopynosarus | o HOPMATHHOTO MIPEAETbHO puMedaHue
HCIIBITAHUS JOMyCTUMOE
COCTOSIHUS

1 IIpoOuBHOE HampsKEHHE IO | DeKkTpoobopynOBaHUE: Jonyckaercss omnpeneneHue

I'OCT 6581-75, xB, ne menee | 710 15 KB BKIOUHTENHHO ) 20 ;81§OCT P M3K 60156-
—cBbime 15 kB 10 35 kB BKIIIOUUTENBHO - 25 Ecnu K03 dULHEHT
— cBeime 35 xB go 150 «B 40 35 BAPUALUK,  PACCUHTAHHBI
BKJIFOUHUTENBHO no roct 6581-75,
~ ceome 150 kB mo 500 KB 50 45 npespmmaer 20 %, O
BKJTFOUUTENBHO pe3ynbTaT HCHbITAHUH —
750 kB 60 55 HCYI[OBJIBTBOpHT@'IbeIfI.

2 KucnaoTHoe 4uciio mo Cunosbie U HA3MEPUTENbHBIE 0,05 (0,07) 0,15 JlonyckaeTcst  omnpezeneHue
T'OCT 5985-79, mr KOH/r TpaHcopMaropsl, HErepMETHYIHbIE no I'OCT P MOK 62021-1—
Macna, He 6ojee MACJIOHATIONHEHHBIE BBOMIBI 2013.

3HaueHne KHCJIOTHOTO
4Hhcia,  OrpaHUYHBaKOILee
obnactb HOPMAJIbHOTO
cocrositus - 0,07 mr KOH/,
MOXET YCTaHABJIMBATHCS MO
PpeuIeHHIO TEXHHUYECKOTO
PYKOBOAUTENS JJIsL Macel
mapok T-750, T-1500, T-
1500V, TKo u TCn (TCO).

3 TemnepaTypa BCIBILIKY B Cunosble U usmepurenbHbie| CHIKEeHNE Oonee yeM 125
3aKPBITOM THIJIE 10 TpaHcopmMaTopsL, HerepmeTHuHble|Ha 5 °C B CpaBHEHHUH C
T'OCT 6356-75, °C, He HI>Ke™* | MACIOHATIOIHCHHBIE BBOJBI TIPEIbIAYITHM

AHAJTN30M
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IToka3aTenb kauecTsa Macja U

3HaueHue MoKa3aressi KauecTBa Macjia

Howep HOMeEp CTaHAapTa Ha METO. Kareropus snekTpoobopynosanust OTPAHITIMBAIOLICE npene. 17
MyHKTa 00J1aCTh HOPMAJIBHOTO PEACIBHO pHUMEHaHHe
HCIIBITAHUS JOMyCTHMOE
COCTOSIHHS

4 Bnaroconep:xanue: TpancpopmaTopsl ¢ TIICHOYHOH WITH 0,0015 (15) 0,0020 (20) | domyckaercsa omnpeneeHue
no I'OCT P MOK 60814-2013,| a30THOM  3aIUTOMH, repMETHYHBIC nmo T[OCT 7822-75 wumm
% maccsl (MI/KT, I/T), He MACJOHATIONHEHHBIE BBOJIBI, Xxpomatorpaduueckum
Gonee repMETHYHBIE HU3MEPUTENbHBIE Mmeronom 1o [12] u [46].

TpaHchopMaToOphI

Cunossle u HU3MEPUTEINIbHBIE 0,0020 (20) 0,0025 (25)
TpaHchopmaTopbl 0e3  CrenuanbHbIX

3aIIUT macna, HErepMETHYHBIE

MacCJIOHAIIOJIHEHHbIEC BBOAbI

5 Conep:kaHne MEXaHHIECKUX Jomnyckaercst onpeneneHue
mpuMecen**; o 'OCT UCO 4407-2006 ¢
T'OCT 6370-83, % (xnacc DnekrpoobopymoBanue 1o 35 «kB| Orcyrcrsue (12) | Orcyrersue (12) | nocnenyrommum
MIPOMBIIIJIEHHOM YUCTOTHI MO | BKJIFOUHUTEIBHO nepepacueroM no Ipun. I
T'OCT 17216-2001, ue Gosnee), T'OCT 17216-2001. Kiacc

Macnsabie BBIKJIIOYATENH BHE - Ortcyrcraue (13) NPOMBIIIIEHHOH YHCTOTHI 1O

3aBUCUMOCTH OT KJjlaCCa HAIPSXKCHUA Ta6JII/I].Ie 1 TOCT 17216-

Kracc npOMBILIIEHHOMH DnexTpoobopyfoBaHne cBhilie 35 kB 10 11 2001 onpenensiercs  mo

gucrotsl o 'OCT 17216~ 1o 750 kB BximouuTenbHO 3HAUEHHIO Ki1acca ppakiin ¢

2001, He Gonee HaMOONBIIMM  3HAYEHHEM
(10 «xymmeit» GppakLum).

6 Tanrenc yrina Cunoseie U HU3MEPHTENLHBIE ITpoba macja
IUIJIEKTPUUECKUX MOTEePh MO | TPaHCHOPMATOPE],  BBICOKOBOJIETHBIE JIOTIOJIHUTENIBHOM 00paboTKe
I'OCT 6581-75, %, He Oonee, | BBOOBI: HE MOJIBEPTaeTcsl.
npu Temmneparype 90 °C — 110-150 xB BKIIOUHTENBEHO 12 15 JlonyckaeTrcst  omnperneneHue

—220-500 kB BKJIIOYHTENLHO 8 10 g(())l § OCT P M3K 60247-
— 750 xB 3 5
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ITokasarenp kayecTBa Macia u

3HaueHMe moKasaTells KayecTBa Macia

Howmep K 6 OTrpaHHYHBAIOLIEE I
myHKTa HOMEp CTaHAapTa Ha METON areropusi sniekTpoobopynosanmst | HOPMATIHHOTO MPEAENBbHO puMedaHue
HCIIBITAHUS JOMyCTHMOE
COCTOSIHHS
Cunosble 51 H3MEPUTENbHbIE 3 5
TpaHchOpMaTOphl,  BBICOKOBOJIETHBIE
oAbl 110 kB wu BhIIe, 3anHTBHIE
macnamu Mapok I'K, BT, Nytro 11GX u
10XN
7 Conep:xaHue Cunosble TpaHchopMaTopsl, 5,5 - Jormyckaercst ka4eCTBEHHOe
BOOOPACTBOPUMBIX KHCJIOT U TE€PMETUYHBIC BBICOKOBOJIBTHBIC BBOAbI, OnpeAcIcHue C
wenoyeit no 'OCT 6307-75, | repMeTHyHbIe U3MEPUTENbHBIE HHAMKATOPOM.
pH BonHOI#1 BBITSKKH, He TpaHchopmaropet  mo 750 kB
MeHee BKJIFOYHTEJIEHO
Herepmeruunbie BBICOKOBOJIBTHBIE 5,2 -
BBOIBI i1 H3MEepPUTEJIbHBIS
Tpancopmaroper  mo 500 kB
BKJIFOUUTEJIBHO
8 Conep-xanue Cunossle u U3MEPHUTENIbHBIE 0,1 - Homyckaercst onpexnencHue
AHTHOKHUCITUTENbHO TpaHchopmaroper 35 kB u Bblle, no [45], [50].
mpucanku ATTTOJI-1 (2,6- MacCJIOHAIOJIHEHHBIE BBOALI 110 xB u
IuTpeTOyTIII-4-MeTUI(GEHO | BBILIE
wu nonon) 'OCT P MOK
60666-2013, % Maccel, He
MeHee***
9 O6wee conepxanue nuama, | Cunosele u HU3MEPUTEIbHEIE - 0,005 OrmpeneneHue MPOBOAAT IIO
% maccsl, He Oonee TpaHcdopmMaTopsl, HErepMETHYHBIE [12], [48] wu [52] npm
BBICOKOBOJIbTHBIE BBOOBL, 110 kB m IOCTIDKEHUU  JioOoro w3
BBIIIE roKa3aTreseil no MmyHKTaMm 2,
6, 7 Tabmuiel 3 1.4 3HaUeHws,
OrpaHUYHMBAOIIErO 00IaCcTh
HOPMAJIBHOTO COCTOSIHHS.
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3HaYeHue MMoKa3aTesisi KauecTBa Macja

IToka3aTenb kayecTBa Macja u

Howmep OrpaHUYHUBAIOIIEE
HOMEp CTaHAapTa Ha METOA Kareropus anektpoobopynoBanus HpenenbHO ITpumeuanue
MyHKTa 001aCTh HOPMAJIBLHOTO
UCTIBITAHUS IOMYCTHMO®
COCTOSIHUSI
10 Tazoconepxkanue mo [47], % | TpancdopmaTtopsr c TUICHOYHOM 2 4 Jomyckaercst OnpeneacHue
o0béMa, He Ooee 3aIUTOM, repMETUYHOE o [46].
5JIEKTPOOOOPYAOBAHHE

IIpuMmeudyanue— * HcnpiTaHue Macia IO IYHKTY 3 HACTOAIICH TAOMUUBI MOKET HE IPOM3BOAMTLCA, €CIH C PEKOMCHIYEMOH NEPHOIMMHOCTHIO MPOBOAUTCS
XpoMarorpaHuecKui aHa M3 PACTBOPCHHBIX B MACIIe Ta30B.

*% ]I MACIIHBIX BHIKJIFOUATEIICH MCIBITAHUS MO MYHKTY 4 M 5 HACTOAIEH TAaOIHLBI JOMOIHUTCIBHO BBIIOIHAIOT IO PEIICHHUEO TEXHUYECKOTO PYKOBOAUTCIIA IIPH JOCTIKCHUH
3HAYCHHUS, OTPAHMYHMBAOILETO 00JACTH HOPMAJIBHOTO COCTOSHHS, IO IMYHKTY 1 HACTOSINCH TAO HLEL

**% Jns 2MeKTpooOopyAoBaHus, 3aauToro Mactamu Mapok I'K, BT, Nytro 11GX u 10XN, co cpoxoM ciy»k0s1 60ee 20 et W/ WK IPU JOCTHKCHUY 3HAYCHHUS, OTPAHHYHBAIOLIETO
00J1aCTh HOPMATBHOTO COCTOSHESA, JEOOOTr0 M3 mokasareseii mo myHkram 2, 6, 7 tabmuipl 31.4 pexoMeHIyeMas NEPHOIHYHOCTh ONPEACICHUA COACPYKAHUA AHTHOKHUCIHTCILHOM

IpUCAIKU HE MeHee 1 paza B 2 roga.
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31.3.2 PacmimpeHHble UCTIbITAHUS TPAaHCGOPMATOPHOr0 Mac/ia

Pemenve o pacmuperun oO6béMa HCIIBLITAHUH MTOKasaTeel KadecTBa Maces U (WIH) yHalueHHH
MEPUOAMYHOCTH  KOHTPOJIST  [PUHUMAETCS  TEXHUYECKMM  PYKOBODHUTENEM  CyObekTa
3JIEKTPOIHEPTETUKH.

31.3.3 TpebGoBanuss K TpaHCPOPMATOPHBIM  MacjaaM, JOJUBAEMbIM B
3J1eKTPo0GopyAOBaHUE

TpancopmaTropHble Macjia, IOJNHUBaeMbleé B JIEKTPOOOOPYINOBaHME B TMPOLECCE €ro
SKCIUTyaTaluy, IOOJDKHBI YIOBJETBOPATh TpeboBaHusM Tabmuubl 31.4, crombern 3 (3HaueHue,
OrpaHHYMBAOLIee HOPMAJIbHOE COCTOSHUE Maca).

JlonuB B BBICOKOBOJIETHbIE BBOABI SKCILIYaTALMOHHOIO TpaHCHOPMATOPHOro macia u3 Oaka
TpaHcopMaTopa MOMYCKAETCs, €CIM 5TO MPEAyCMOTPEHO PYKOBOACTBOM IO 3KCILTyaTaLlu
M3TOTOBHUTENST BBICOKOBOJIBTHOTO BBOAA, IIOCJTE BBIIOJHEHUS WCHBITAHUII HAa COOTBETCTBHE
TpeboBanusam Tabmuubl 31.4 (myHkTel 1-6). JloMUB B BBICOKOBONBTHBIC BBOABI B HHBIX CIIyHasx
BBITIOJTHSIFOT CBEKUM MacCjIOM, COOTBETCTBYIOIIUM TpeOOBaHUAM TaOmuLbl 31.2.

31.3.4 TpeGoBaHUSI K KOHTPOJI KayecTBa Macja npu o0paboTke BO Bpems
IKCIUTYATALMHU,

[Topsimox oTOOpa npod 1 OpraHU3aLUuy UCIIBITAHHH TPAHCHOPMATOPHOTO MAC)IaA MPU OUUCTKE HJIH
pereHepanuy BO BpeMsi 3KCIUTyaTalMd B 3JIEKTPOOOOPYIOBAHHM OMNpEAENseTcs TpeOOBaHUIMH
JNEHCTBYIOIIUMX  HOPMATUBHBIX  JOKYMEHTOB IO  OSKCIUIyaTalUd Macel  HM3rOTOBUTENEH
3JEKTPOOOOPYIOBAHMS /MM 3KCILTyATHPYEOLIMX OPraHH3aLHiA.

31.4 KoHTpo.1b KaYecTBa OTPA0OTAHHBIX
TPAHC(POPMATOPHBIX MaCeJ

31.4.1 TpeGoBaHus no 3aMeHe TPAHCHPOPMATOPHOT0 MACJIA

TpancopmaropHble Macia, He OTBedaromue TpeboBanusiM Tabnuupl 31.4 (npegenbHO-
IOMYCTHMBIE 3HAYEHUsI), KAYECTBO KOTOPBIX HE MOXET ObITh BOCCTAHOBJIEHO BO BPEMSI PEMOHTA
3JIEKTPOOOOPYROBAHUS, IIOMUIEIKAT 3aMEHE.

3ameHa Macia OCYLIECTBISIETCS B COOTBETCTBUM ¢ TPEOOBAHHAMH HEiCTBYIOLINX HOPMAaTHBHbIX
OOKYMEHTOB IO OSKCIUIyaTauMHd Macel  H3rOTOBHTENEH  3JIeKTpooOOpydOBaHHMA — W/HIH
SKCIUIYaTUPYIOLINX OPTraHM3alHii.

31.4.2 TpeGoBaHuUs K 0TPa0OTAHHBIM MacJiaM

OrpaboranHble TpaHCQOpMAaTOpHBIE Macna, MOMIEKAIWE chade Uil nepepaboTKH B
CIelMaIM3UPOBaHHbIE OPraHH3aLMH, OJDKHBI yhoBieTBopsith TpeboBanusim TP TC 030/2012 u
I'OCT 21046-2015.

31.5 O6aacTs npuMeHnennsi TPaHCHOPMATOPHBIX MacCeJI

TpaxchopmaTopHbIe Macia, OJIHOCTHIO oTBeqaromue Tpebosanusm [44] u TOCT P 54331-2011
IO IOKA3aTe M Ka4eCcTBa, ykasaHHbIM B Tabnune 31.1 pekoMeHayeTcst IpUMeHsTh 6€3 orpaHu4eHHs
00JacTH MpUMEHEHHU.

TparchopmaTopHble Macia, He oTBeuaroIue noaHOCThI0 TpeboBanusam 'OCT P 54331-2011 mo
MoKa3aTeasM KadecTBa, ykasaHHbIM B Tabmume 31.1 pexkoMeHAyercss TNpPHUMEHATb B
371eKTPOOOOPYIOBAHUY HANIPSDKEHHUEM JI0 35 KB BKIIIOYHMTENBHO.

CnenuanpHble  TpaHC)OPMATOPHBIE Macia C  YJAyYIIEHHBIMH — HH3KO-TEMIIepPaTypPHbIMU
CBOHCTBaMHU, KOTOPBIE IIPEAHA3HAYEHB! ISl IPUMEHEHHSI B MACISIHBIX BBIKIIIOYATEISIX (apKTHUECKHe
Macna), a TAKXKE Maclia, CoflepIkaline JeakTuupyronire npucanku (mapka T-1500V), Heobxonumo
IPUMEHATH 03 CMEIIEeHHs C APYTHMH MaCIaMHu.

TpaschopmaTopHOE Macio ONpenesIeHHON MapKH PEKOMEHIYETCsl MPHIMEHATh 0e3 CMeIeHusI ¢
MacjaMH JIpyrux Mapok. B cnywae HeoOxoxmumocTu cMerneHus TpaHchOPMATOPHBIX Maces pasHbIX
MapoK HEOOXOIMMO UMeTh O(pHULHATIbHOE MOATBEPIKIACHHEe O COBMECTHMOCTH 3THX MapOK Macel OT
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HM3TOTOBHTEIIS DIICKTPOOOOPYIOBAHHS HITH SKCIIEPTHOI opraHm3auuu [64].

JUIsl OLEHKM COBMECTHMOCTH TPaHC(OPMATOPHBIX MaceNl pasiHUYHBIX MapoKk Heo0XOAuMOo
BBIITOJIHATH HCITBITAHHS IPOOHBIX CMeceii MaceT B aKKpeAUTOBAHHOI JJaOOpaTOpHH MO CHeNHaIbHO
nporpaMme, pa3pabOTaHHOH B COOTBETCTBHM C TpPeOOBaHMAMH [EHCTBYIOIMX HOPMATHBHbBIX
JAOKYMEHTOB IO 3KCIUTyaTaluu Maceq, U yTBep)K,EleHHOﬁ TEXHUYECKHM PYKOBOAUTECIEM cy61>eKTa
3JIEKTPOSHEPIEeTHKH.

OOCnactb MpUMEHEHHs PEreHepUPOBAaHHBIX W OYHLICHHBIX TPaHC(HOPMATOPHBIX Maceln, B
3aBHCAMOCTH OT WX KadyecTBa, OMpPENeNsAeTCs B COOTBETCTBHH ¢ TpeboBaHmsaMu Tabmurer 31.3.
OnexrpoobopynoBaHue, 3aIUTOE TPAaHCHOPMATOPHBIM MACIIOM, COAEPIKAIUM ACAKTHBUPYIOIIHE
npucanku (Macio mMapku T-1500Y), nomyckaercst nomusath Maciaamu Mapok I'K, BI, Nytro 11GX u
10XN. ObaacTh NpUMEHEHHS U MOPANOK CMELLIEHHs TPAaHCHOPMATOPHBIX Macel MPUBEEHBI B [64].

31.6 KonTpoab kauecTBa TPAaHCPOPMATOPHBIX MaCE] €
NPHMEHEHHEM JIONOJHHUTEILHBIX METOAOB HCIILITAHN H
H3MepeHuit

31.6.1 TpeGoBaHusI K HOBBIM MeTOAaM HCIBITAHUI U H3MEPEeHHH

HoBble MeTOAbl HCHBITAHUN WM H3MEpEeHWH JJisi ONpenelieHusl IMoKasaTeell KadecTsa
TpaHC(HOPMATOPHBIX Macel, He yka3aHHbIX B Tabmumax 31.1 — 31.4, pekoMeHnayeTcsi IPUMEHSTh Py
KOMIUIEKCHOM AHarHOCTHYECKOM 00CIeIOBaHUH JIEKTPOOOOPYIOBaHH S, IS ONPENEICHHS KadyecTsa
HOBBIX MapOK TpaHC(HOPMATOPHBIX Macej, He ykasaHHbIX B Tabmuue 31.1, B TOM umcne ux
SKOJIOTUYECKUX M TI'HTHEHUYECKUX CBOMCTB, NPU HCHBITAHMAX Macel Ha COBMECTHMOCTb IpH
CMEIICHNY, I ONpeHeNiCHHS TNPUYHH BO3HHKHOBEHHS fAe(GEeKTOB MM  MOBPEXICHHA
MACJIOHATIOJIHEHHOTO 3JIEKTPOOOOPYXOBaHHUSL.

MeToauky M3MEpPEeHHUH AOJKHBI OBITH aTTECTOBAHBI, a CPENCTBAa M3MEpeHHii BHeCeHHbI B Peectp
CPENCTB M3MEPEHUM U TIOBEPEHBI B COOTBETCTBHH C TPEOOBAHHSIMH NEHCTBYIOMIMX HOPMATHBHBIX
JIOKYMEHTOB.

31.6.2 PexomeHayemble [OMOJHHUTE/NbHbIE METOAbI HCNBITAHMI Ka4YecTBa
TpaHcOpMaTOpPHBIX Mace

Ilpu npuMeHEHHH NOMOJHUTENBHbIX METOAOB HCIBITAHHI PEKOMEHAYETCsl OIpeneieHue
CJIeAyOIMX OKa3aTesel KayecTBa Maca;

mokasareb npesomieHus no FOCT 18995.2-73;

OTHOCHUTEJNbHAs AMdJIeKTpUYecKas npoHuraemocts o 'OCT P MOK 60247-2013;

yIeIbHOe CoMpoTHBIeHHE npu noctosHaoM Toke o I'OCT P MOK 60247-2013;

comeprkaHue apoMaTHieckux yriesonoponos no F'OCT 28640-90;

Mesk(pasHoe HaTshkeHHe Macio-soga mo 'OCT P 55413-2013 u [49];

olpenieNieHre COMEPKaHus AeaKTUBHUPYIOIMX MPUCAAOK U NPOAYKTOB crapeHus meropoM HK-
cnekrpockonuu mo I'OCT P M3K 60666-2013 wiu BOXKX no [48], [50];

onTHYecKast MyTHOCTB [51];

ompeneseHne COnepKaHUs MeIH U IPYTrHx MeTajuioB [52];

AKTHBHOCTH BOZBI [52];

cozmepskanue nonuxJjopupoBaHHbIx ougpenmwios no F'OCT P MOK 61619-2013, TOCT EN 12766-
12014, TOCT EN 12766-2-2014, TOCT EN 12766-3-2014;

razoo0pasoBaHue moj Bo3aeiictBueM snexrpudeckoro nojs no 'OCT 13003-88 u 'OCT P M3K
60628-2013;

coxepskaHue npou3BOIHbIX (pypana mo [53], [54], [55], [12] mm T'OCT P M3OK 61198 -2013;

coxepskanue cepsi [52], [56];

CTapeHHe MO BO3ACHCTBUEM JISKTPHUYECKOTO MOJIS H CTPYKTYPHO-TPYIIIOBOM cocTas [57].

Kputepun OuleHKHM KauecTBA M HOPMATHBHBbIC 3HAYEHHS ONPENENAIOTCS HEMOCPENCTBEHHOM
MPaKTHKO MPUMEHEHHs NaHHbIX TOKa3aTeneil Ha CyObekTe dEKTPOIHEPreTHKH, N0 HEKOTOPhIM
TOKA3aTeIsIM KPUTEPHUHU OLIEHKH NpUBENeHH B [52].
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31.6.3 Ilpumenenune MU (MeToauk u3MepeHHii)

Ilo pelmeHMI0 TEXHUYECKOTO PYKOBOAUTENS CyOBEKTa BIEKTPOIHEPTETUKH ISl OTpeneieHus
nokasareineii xauecTsa TPaHC(OPMATOPHOTO Macljia HOMYCKAETCs MPMMEHEHHe coOCTBeHHbIX MU
wii MU CTOPOHHHMX OpraHuzalMii, ecid UM OQHLUHUAIbHO MPUCBOEH KOJA periucTpaniu B
QdenepalbHOM peecTpe METOAMK H3MEPEHHMl, IMOKa3aTelu TOYHOCTH B COOTBETCTBUH C
tpedoBanmsivu I OCT P 8.563-2009 He xy:ke, 4eM y METO/IOB yKa3aHHbIX B Tabnuuax 31.1 —-314, u
MU uMeroT akTyajabHbIl CPOK ACHCTBUSL.
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32 AIIITAPATDLI, BTOPUYHBIE LHEIIN "
IJIEKTPOITPOBOJAKA HA HAIIPAKEHHUE 10 1000 B

32.1 11, T. U3mepenne cCONPOTUBJICHUS H30ISILHH

3HaueHUs] CONMPOTHUBIIEHUS U30JIALINH TOJDKHBI OBITh HE MEHee MPUBEAEHHBIX B Tabmuie 32.1.

32.2 11, T. UcnpITaHusi NOBBILIEHHBIM HANIPSKEHHEM
gacTorsl S0 I'n

ITpu BKIIIOYEHUHU NOCJIE MOHTAXka U MOCJE KAalUTAJIbHOIO PEMOHTA 3HAUYE€HHE HCIbITaTeIbHOIO
MePEMEHHOTO HamnpspkeHuss s neneid P3A w  apyrux BTOPUYHBIX Leneld €O  BCEMH
NPUCOEIVHEHHbIMH ammapaTtaMy (KaTymIKM HPUBOAOB, AaBTOMATbl, MAarHUTHBIE IyCKAaTelH,
KOHTAKTOpBI, pejie, MpuOOps! U T.11.) mpuHUMaeTcsi pasHbiM 1000 B.

HcnpiTanus npoBOAATCS B TEUEHHE 1 MMH.

Kpowme Toro, Hanpspkeruem 1000 B B Teuenue 1 MUH. KOJDKHA OBITH HCTIBITAHA U3OJISLIUS MEXKAY
JKUJIAMH KOHTPOJIBHOTO Kabess TeX Lienel, rie MMEeTCsl MOBBIIIEHHAs! BEPOATHOCTb 3aMbIKAHMS
MEXy KHJIaMU C CEepPbEe3HBIMHU IIOCJEJACTBUSMH (LIEMH Ta30oBOM 3alIMTHI, LEMH KOHIEHCATOPOB,
HCITIONIb3yEeMbIX KaK MCTOYHHK ONEPaTHBHOTO TOKA, BTOPUYHBIE LIENMH TPaHC(HOPMATOPOB TOKA C
HOMUHAJIbHBIM 3HaueHueM Toka 1 A u T.11.)

OcBeTuTenbHbIE CETH WCHBITHIBAIOTCS YKAa3aHHBIM HAMNPSDKEHHEM B TeX CIyyasx, eciH
COTPOTHUBJIEHUE U30JISILIMY OKa3aja0ch Hike 1 MOwm, HO He HIke 0,5 MOwm.

B rmocnenyromeill sKCIUTyaTaUMM M3OMSILMSA BTOPUYHBIX LeNed JOMKHA HCIBITHIBAThCS
HanpspkeHneM 1000 B mepeMeHHOro Toka B T€4e€HHE 1 MUH. MM BBIIPAMIIEHHBIM HalpsKeHHEM
2500 B ¢ ucnonp3oBaHUEM MEraOMMeETPa WIH CIECLHAIbHON YCTAHOBKH.

Bropuunble 1ieny, paccuuTaHHbIe Ha pabouee HanpspkeHue 60 B u Hioke, Hanpsiokenuem 1000 B
qacTtoThl S0 ['11, HE UCTIBITHIBAIOTCA

32.3 11, T. IIpoBepka neiicTBHSA MAKCHMAJILHBIX,
MHUHUMAJIbHBIX WIH HE3ABHCHMBIX pacuenure/ieii aBToMaToB

Pabora pacuenureneil OOKHA COOTBETCTBOBATb MAaHHBIM H3IOTOBHTENS W TpeOOBaHHUAM
olecreveHus 3alUTHBIX XapaKTEPUCTHUK.

Tabmauna 32.1.

HanmeHnbiiee
. Hamnpsoxenne AOTYCTHMOE
UcneiTyemblil 371€eMEHT 3Ha4YeHUE
Meraommerpa, B
COIPOTUBJIEHHUS
3oy, MOwm
1. IIIuHbI NMOCTOSHHOIO TOKAa HAa ILIUTax YIPABJICHUA U B 1000-2500 10
pacrpefeNuTeNbHbIX  YCTPOHCTBaX (NIPU  OTCOEAMHEHHBIX
LIeTIsIX)
2. Bropuusble LIenH Ka)KI0ro NPUCOEAUHEHUS U LIENU TUTaHUs 1000-2500 1
TIPUBOZIOB BBIKJIIOUATENEH U pa3beNUHUTeNel )
3. Llenn ynpasneHus, 3aIlUThI, aBTOMaTUKH U U3MEPEHUH, a 1000-2500 1
TaKke Ienu BO3OYXAEHUS MALIMH MOCTOSHHOIO TOKa,
IPUCOEAUHEHHDIE K CUJIOBBIM LIEMSIM
4. BropuuHble LIeU U 3JI€MEHTBI IPU IIUTAHUU OT OTAEILHOIO 500 0,5
WCTOYHMKA WIM 4Yepe3 pasfeluTeNbHbIH TpaHchopMaTop,
paccuMTaHHbIe Ha pabouee HanmpsokeHue 60 B u Hinke?
S. DJIEKTPONPOBO/IKH, B TOM UHCJIE OCBETHTEILHBIE CETH ) 1000 0,5
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[6. PacnipenieniTeNbHbIE YCTPOHCTBA, ) IIMTHI M TOKOTIPOBOIBI | 1000-2500 | 0,5 —l

IIpumeuanue - 1) U3mepeHne NnpoOH3BOAUTCA CO BCEMH PHCOCTHHEHHBIMH ANMNAPaTaMH (KAaTyIIKH IPHBOJOB,
KOHTAKTOPBI, IyCKATE/H, ABTOMATHYECKHC BBIKIIOUATETH, PeJic, MPHOOPHL, BTOPHIHBIE 0OMOTKH TPAHC(HOPMATOPOB TOKA
H HATIPSDKCHHA U T. IL.).

2) JlomkHel OBbITh TPHUHATHL MEPHl JJI1 NpPEJOTBPAIICHHA MOBPCKACHHA YCTPONCTB, B OCOOCHHOCTH,
MHKPOIPOLECCOPHBIX, MUKPO3JICKTPOHHBIX H IIOJIYMPOBOAHUKOBBIX 3JICMECHTOB.

3) ConpoTHBIECHHE U30AIHA H3MEPACTCS MEXIY KKABIM MPOBOJOM H 3¢MIIEH, a TAKOKe MEXKIY KOKABIMH JBYMSI
NMPOBOJAMH.

4) H3MepsieTcs CONPOTHBICHHE H30JIHH KAXKA0H CEKLHH PacIPEICIHTEIBHOIO YCTPOHCTEA.

32.4 11, T. IIpoBepka paGoTbl KOHTAKTOPOB H ABTOMATOB MpPH
MOHHKCHHOM HANPSI’KCHHH OIICPATHBHOI0 TOKA
3HayeHHe HaNPsDKeHUs1 CpadaThIBAaHKS U KOJIMYECTBO ONepaluii mpuBeaeHbl B Tabmuue 32.2.

Tabnuna 32.2.

HanpsokeHue Ha mMHAX ONEepPaTHBHOTO .
Onepauus Konuuectso onepauuii
TOKA
BxuroueHue 0,9Usom 5
OTKIOUeHue 0,8 Urom 5

32.511, T. IlpoBepka npegoxpaHuTeieii, npeaoxpanuTeieii-
pa3beHHUTEIeH

IInaBkas BCTaBKa MPENOXPAHUTENS HOJIKHA ObITh KaTMOPOBAHHOIH.
KonTakTHOe HakaTHe B pPa3beMHBIX KOHTAKTaX IPENOXPaHUTENSI-Pa3beIUHHUTENST JIODKHO
COOTBETCTBOBAaTb JAHHBIM U3rOTOBUTENS U U3MEPEHHOMY IPHU MPHEMKE.

ITposepka paboTHI IpeOXPAHUTENA-PA3BENUHUTEIS IPOU3BOAUTCS BHINONHEHHEM 5 LuKIoB BO.
32.6 M. Ten10BU3HOHHBI KOHTPOJIb

TennoBU3NOHHBIN KOHTPOJIb MPOU3BOAUTCS B COOTBETCTBUH C yKa3aHUAMHU [29] U NpUIIOKEHHUS
. KoHTposab npoBOAUTCS MPU HATUIUU TEXHHYECKOI BO3MOKHOCTH.
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33AKKYMYJIATOPHBIE bATAPEN

33.1 I1, K. IIpoBepka éMKoCTH aKKyMYJISITOpPHOii 0aTapen

EmxocThb akkymynsaTopHoit Gatapen npu temmeparype 20 °C moikHa COOTBETCTBOBaTh AaHHBIM
U3rOTOBUTEIS.

33.2 I1, K, M. IIpoBepka HanpsZKeHHs1 AKKYMYJISATOPHO#
0aTapen Npu TOTYKOBBIX TOKAX

3Ha4eHws! HAMTPSDKEHMS Ha BHIBOJAX aKKYMYJIATOPHOM Oarapen (IpH OTKIIIOYEHHOM NOA3APSIHOM
arperate) TpU paspsie B TedeHue He Gonee 5 ¢ ¢ HamboabnM TokoM (HO He Gomee 2,5 Toka
OIHOYACOBOTO peKMMa paspsina) Oe3 y4acTHs KOHIEBBIX 3JIEMEHTOB JOJLKHBI COMOCTAaBIATBCS C
PEe3yNbTaTaAMM TIPEABIAYINIX H3MEPEHUI 1 He MOTYT CHIDKAaThes Ooinee yeM Ha 0,4 B Ha xaxmblii
SJIEMEHT OT HAINPSKEHUS] B MOMEHT, NPEALIECTBYIOIIMIA TOMKY. [l TpHéMHHKOB MOCTOSHHOTO TOKA
IOJIKHBI 00eCIeunBaThCs HEOOX OTMBIE YPOBHU HATIPSIKCHUSI.

Hcnbrranus nposozpsres 1 pas B roa.

33311, K, T. IIpoBepka IJIOTHOCTH 3JIEKTPOJIHTA

ITpoBepKa MIOTHOCTH 3JIEKTPOIIUTA IOITHOCTHIO 3aPsKEHHOTO aKKYMYJISITOPA B KaXK/IOM SJIEMEHTE
B KOHIIE 3apsifa M B PEXHMe MMOCTOSHHOTO MOA3apsifa JOJDKHA NPOBOAUTECS B COOTBETCTBHUH C
MHCTPYKUHEH 10 3KCIUTyaTaluy H3TOTOBUTENS.

st Garapeit Tuna CK, CH npoBepka B KOHTPOJIBHBIX 3JIEMEHTAaX JOJDKHA ITPOHU3BOAUTHC HE
pexe 1 pasa B mecar. J{ist 6aTapei Apyrux TUIIOB B COOTBETCTBHU € HHCTPYKIMEH M0 SKCIITyaTaIlx
H3TOTOBHUTEIISL.

33.4 11, K, T. I3mepenue HANPSIZKEHHST KAMKAOT0 3JIEMEHTA
OaTapeu

KoHTposnb HanpsKeHNUs BEITIOMHASTCS Ha BCEX aKKyMyJIsATopax OaTapen.

Hanpsmqenne OTCTAKILIUX 3JIEMEHTOB B KOHLIC KOHTPOJIBHOI'O paspsAna HE AOJDKHO OTJIIHYATHBCA
Gonee ueM Ha 1-1,5 % OT cpemHEro HANPSHKEHUS OCTAJIBHBIX 3JIEMEHTOB, & KOJIMYECTBO OTCTAKILHX
3JIEMEHTOB HE OJDKHO MPEBBINATh 5 % ux 00Iero uucha.

HampsbkeHne B KOHIlE paspsia HOODKHO COOTBETCTBOBATb TPEOOBAHMAM HMHCTPYKLHMH
HU3TOTOBUTECIIA.

33.51L K, T, M. XumMn4ecKkuii aHa/IN3 Y1eKTPOTUTA
CepHast KHCJIOTa, IIpeNHA3HAYECHHAs U1 IIPUIOTOBIICHHs 3JIEKTPOINTA, HOJDKHA OTBEYATh
tpeboBanusiM 'OCT 667-73 nns BbICIIEro copra.
TpeOoBanus K CEpPHON KHUCIOTE U 3JIEKTPONIUTY IJIst akKKyMyssiTopHbIX Garapeit tuma C (CK); CH
(CHK) mpuBenensl B Tabmune 33.1.
IMpu Texymem pemonrte (T) u mexny pemontamu (M) HOIMyCKaeTcss KOHTPOJb TOJBKO TIO
MOANYHKTHI 4 u 8 Tabunuis 33.1.

Tabmuma 33.1. HopMbl Ha XapaKTePUCTUKK CEPHOR KHUCIIOTHI M 3JIEKTPOJIATA AJISL AKKYMYJISITOPHBIX
6atapeit Tuna C (CK), CH (CHK)

Hopmer st Hopwmsl a5 a1eKkTpoanTa
CepHO Pazeenennas IIpenensHO nonycTuMbIe
IToxazaTens KHCJIOTBI | CBeKasl KHCJIOTA | KOHIEHTPALH KOMIIOHEHTOB B
BBICLIETO | 7151 3aIMBKM B | 3JIEKTPONIATE U3 pabOTaroLIEero
copra AKKYMYJISITOPBI aKKyMyJIsITOpa
1 Baeunuii Bug IIpo3paunast IIpo3paunast
2 HurencusHoCTD OKpacku 0,6 0,6 1
(ompenensercs
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METAJIJIOB B [EPECUYETE HA CBUHEL,
%, He bonee

Hopwmsri aist Hopwmbl a1t anexTposanra
CepHOMH Passenennas IIpenenbHo aOMyCTUMBIE
IToxkasarens KHCJIOTBbI | CBEXKast KHCJIOTA | KOHLEHTPALHKH KOMIIOHEHTOB B
BBICHIErO | ZUISA 3aMBKM B | 3JEKTPONHTE U3 paboTaroero
copra AKKYMYJISITOPBI AKKyMyJIITOpa

KOJIOPUMETPUYECKHM  CIIOCOOOM),
MJT
3 Ilnotnocte mpu Ttemmeparype| 1,83+1,84 1,18+0,005 1,2+1,21
20 °C, r/em’
4 Comepxanue xemesa, %, ue| 0,005 0,006 0,008
Gonee
5 Conepxxanue  HeJeTy4ero 0,02 0,03 -
ocTaTKa NoCie MpOoKanuBaHus, %,
He Gosee
6 Conep:xkaHue okucios a3ora, %, 0,00003 0,00005 -
He Gosee
7 CopepkaHue Mbimbsika, %, we[ 0,00005 0,00005 -
bonee
8 Conepxxanne  xnopuctbix| 0,0002 0,0003 0,0005
coenuHeHui, %, He 6bosuee
9 Copepxanue mapranma, %, He| 0,00005 0,00005 -
bonee
10 Conepxanue Mery, %, e 6bonee|  0,0005 0,0005 -
11 Conepxanue BELLECTB, 45 - -
BOCCTAaHABJHMBAIOLIIHX
MAapraHLEeBO-KUCIbIM  Kamui, MI
0,01 H pactsopa KMnQg4, ue 6osiee
12 Copep:xaHue CyMMBI TSDKEIBIX 0,01 - -

KauecTBO 37€KTpONINTa Uil HIDKE NEPEYHCIICHHBIX HMIIOPTHBIX aKKYMYJISTOPHBIX Oarapeil (B
TOM 4HCJIe IPOU3BEAEHHBIX Ha 3aBOfax Ha Tepputopuu Poccutickoit @enepariiin) KOHTPOIHPYETCS
B COOTBETCTBUU C MHCTPYKIIHEIl MO 3KCILTyaTallil HU3TOTOBUTEIS.

Jnst snextponuta akkyMmyussitopHeix Gartapeii Tuna GROE, OPzS comepikanue mpumeceii He
JIOJDKHO NPEBBILIATh 3HaY€HUH, yKa3aHHbIX B Tabnune 33.2.

Tabnuma 33.2. HopMbl conieprkaHus IpuMeceil B 3JIEKTPOJINUTE

Bup 3arpsi3Hsroeil npuMecu 3Havenue, r/muTp
Xop 0,006
Kenezo 0,030
Menn 0,001
Asor 0,050
Oprauuyeckye BeIecTsa 0,050
Jpyrue npumMecu 0,002

Jns anextposuTa

JOJIKHO MpPeBbIIIATh 3HAUSHH I, yKa3aHHBIX B Tabmume 33.3.

Tabmima 33.3. IlpenmemsHO

JONYyCTUMBIE
NpeIHa3HAYEeHHOM ISl 3aMOJNHEHUS aKKyMYJSITOPHBbIX Oatapeii Tuna Vb VARTA

CoziepIKaHus

npumeceit

B

akkyMyJsaTopHbX Oarapell Tunma Vb VARTA copepxanue npumeceil He

SJIEKTPOJIHTE,
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Ne o
i Bup 3arpsi3Hsiroreii mpumecu Macca, mr/n, He Oonee
1 IInatnHOBBIE METAJLIIBI Bcero 0,05
2 Menpb 0,5
3 [Ipoune MeTasIbl CEPOBONOPOIHOMN IPYIIIILI , HAaIlp. MBIIBAK, | Kaxmoro 1
CypbMa, OJIOBO, BUCMYT (KpOME CBHHLIA) Bcero 2
4 Maprasen, XpoM, TUTaH Kaxmgoro 0,2
5 Kenezo 30
6 IIpounie MeTanbl CEpHUCTOKUCION aMMOHKUEBON IPYIIIEI, Kaxnoro 1
Hanp. KoOaJIbT, HUKeNb (KpOMe aJFOMUHMS U IIMHKA) Bcero
7 Xnop, dTop, Opowm, Hon Bcero 5
8 Asor B popme ammuaka 50
9 Asot B nHOM hopme, Hamp. B POpMeE a30THOMN KHCJIOTHI 10
10 JIBYOKHCB CEpBI MJIH CEPOBOIOPOT 20
1 JleTyune opraHudecKre KUCIOTEI (B IIepecuére Ha YKCYCHYIO 20
KHCIIOTY)
12 OxucrsieMble OpraHUIECKHE BEIIECTBA B KOJTHIECTBE, 30
cooTBeTCTBYyIOIEM pacxony KMnO4
@pakuusi, OCTAIOINAACS TIOCIIE BEITAPUBAHIS CEPHON KUCIIOTHI, YAAIEHHS AbIMALINXCS MPOXYKTOB
1 OTJKHTa OCTATKA, HE JOJDKHA COCTABIATHL Oojee 250 mr/i.

IIpuMeuasnue - JUCTWIMPOBAHHAS BOAA HIM NMAPOBOH KOHACHCAT, MPHMEHAEMBIC AJI NMPHUTOTOBICHHSI
3ICKTPOJIMTA U JOJIMBOK AKKyMYJLITOPOB, JOJDKHBI COOTBeTCTBOBaTh TpeOoBammsmM ['OCT 6709-72, ecim MHOC HE
OTOBOPEHO JOKYMEHTALUEH H3TOTOBUTELA.

AHaM3 3JIEKTPOJIMTA KUCIIOTHOH aKKyMyJIITOPHOH OaTapen HOJDKEH MPOBOAUTHCS €KErOMHO M0
mpodam, B3ATHIM 13 KOHTPOJIbHBIX 3JIEMEHTOB. KOJHUECTBO KOHTPOJBHBIX 3JIEMEHTOB AODKHO ObITH
YCTAHOBJIEHO TEXHUYECKMM pPYKOBOIMTEIEM CyOBEKTa 3JIEKTPOIHEPreTHKH B 3aBUCHMOCTH OT
cocrosiHms OGarapen, HO He MeHee 10 %. HyMepariys KOHTPOIBHBIX OaHOK aKKyMYyJISITOPHBIX OaTapeii
JIOJIKHBI €5KETOMHO MEHSThCS. [IpH KOHTPOJILHOM pa3psane npoObl 3JIeKTPOIMTa AOJDKHBI OTOHPATHCA
B KOHIIC pa3psiza.

33.6 I, K, T. U3mepenne CONPOTHBJICHUS H30JIALHN 0aTapen

H3mepeHue CONPOTHBIEHHS M3OJSLMH OLIMHOBKM M TOKOBeOYyLIMX 4acTeili Oatapeu mnepen
3aJIMBKOM 3JIEKTPOJIUTA NPOU3BOAMTCS MeraomMMeTpoM Ha Hampsbkenue 1000 B. Ilocne 3anuBku
3JIEKTPOJIUTA U B XOJ€ IKCIUIyaTauuy Oaraper H3MepeHHe MPOU3BOAUTCS LUTATHBIM YCTPOHCTBOM
KOHTPOJISI H30JISILIAHL.

Comnporusienne u30JsMME HOBOW Oarapen Ha HampsbkeHue 10 110 B momkHO ObITh He MeHee
60 kOwm, 6atapeu Ha Hanpspkenue 220 B - He meHee 150 kOm.

ComnporuBieHne u30ALMK Oatapen B SKCIUTyaTalM AOJDKHO ObITh HE MeHee YKa3aHHOTO B
Tabmure 33.4, eclu MHOE HE YKa3aHO B HHCTPYKLIUN H3TOTOBUTEIIS.

Tabnmna 33.4. ConporuBieHne U30IsILKUHN OaTapey B SKCILTyaTaluH
Hanpsoxenne 6arapen, B 24 | 48 | 60 | 110 | 220
Conporusnenne msomsim, kOm | 15 | 25 |1 30 | 50 100

33.7 M. U3mepenune BbICOTHI 0CaAKA (LIL1aMa) B 3JIEMEHTAX
Jist AB ¢ mpo3paYHbIM KOPITyCOM JIOJDKHO ObITh. CBOOOOHOE MPOCTPAaHCTBO He MeHee 10 MM
MEXAY OCaAKOM H HHXKHHUM KPacM MOJIOKUAUTEJIbHBIX TINTIACTHH
33.8 KomnjiekcHOe JHATHOCTHYECKOEe 00c/Ie/I0BaHHe

KommiekcHoe muarHocruueckoe obcienosanue (KJO) akkyMy siTOpHOH OaTaped MPOBOIUTCS
10 OTAENIbHBIM MPOrpaMMaM C Y4ETOM peKOMeHAaluil MyHKTa 4.22 HACTOSILETO CTAHAAPTA.
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KommekcHoe nuarHocTudeckoe OOC/EOBaHHE aKKyMYJIITOPHOW Oarapen peKOMEHIyercs
IIPOBOAUTS:

- B CJIy4ae OTCYTCTBUSI AMHAMHKH H3MEHCHHI UArHOCTUPYEMBIX MapaMeTPOB B CTOPOHY
yXYOIIeHUs 1ocne 12 eT ¢ Hadaia 3KCIUTyaTaluy CHIIOBOro 00OpyAOBaHus, a B fanbHelmeM 1 pa3s
B 4-6 JIET 10 PELIEHNI0 TEXHUYECKOrO PYKOBOIHUTENSI HA OCHOBAHHUHU PE3YJIBTATOB MEPUOAUYECKOTO
PerIaMeHTHOrO KOHTPOIIS,

- i 000pynoBaHusi, OTPabOTABIIEro YCTaHOBJIEHHbBIE HOPMATHBHOM JIOKYMEHTALHelH CPOKH, - 110
PELICHNUIO TEXHUIECKOTO PYKOBOAUTENS, BHE 3aBUCHMOCTH OT TEXHHUYECKOI'O COCTOSHHS,

- mpu OOHApy)KEHWH IMHAMHMKH W3MEHEHWH JUAarHOCTHPYEMBbIX MAPAMETPOB B CTOPOHY
YXYOLICHUS B paMKax IJIAHOBOTO KOHTPOJIA WJIH MOHUTOPHHTA,

- IIpY HEOOXOMMOCTH MPOBEACHHUS KAMUTAJbHOTO PEMOHTA.

Ilpu neoOxomumoctn nnsa mnpoeneHus KO TeXHHUECKOTO COCTOSIHUSI MPUBJIEKAOTCS
OpTaHM3alMy, CIELHAIU3UPYIOMHEcs] B O0aCTH TEXHUYECKOro OOCIY)KUBAHUS aKKyMYJIITOPHBIX
Oatapeii.

KommiekcHoe nuarHoctudeckoe oOCIemoBaHHE aKKyMYJATOPHOH Oatapen BKIOYaeT B ceOs
crenyrorue padboThr:

- aHAJIN3 MTPOSKTHON JOKYMEHTALMH U TPOTOKOJIOB UCIIBITAHUIA,

- COCTaBJICHHE HCIOJHUTEIBLHOH CXeMbl COENMHEHHWH aKKyMyJsaropHoii Oarapeu (ImuTa
nocrosiaoro Toka (IIIT) u TokopacnpenenuTenbHoi ceTH (INTa YpaBleHHs, peeiiHOro muTa,
PY-6, 10 kB, OPY-35, 110, 220 kB). Ha cxeme yka3bIBalOTCsl [TapaMeTphl,

- NPOBE/ICHHE BHEIIHEr0 OCMOTPA 3JIEMEHTOB AaKKyMYJIITOPHOH OaTapen s OmnpeneneHus
HaJIM4YMs OCa/IKa, ra30BbIJEIeHUs] B OaHKaX, CKOJIOB U IPSI3U HA MOBEPXHOCTH;

- MPOBEPKY COCTOSIHUSI KOHTAKTHBIX COeTUHEHHIT OAaHOK aKKyMYJIATOPHOI OaTapeu;

- OIpelesieHNe TEXHUYECKOI'O COCTOSIHUS aKKyMyJIITOpHOWH OaTapen MyTéM W3MEpEHUs
BHYTPEHHETO COIPOTUBJIEHUS AKKYMYJSTOPHOH Oaraped IBYXHMIYJIbCHBIM METOAOM MpPH
BBIKJIIOYEHHBIX ION3apsAdHBIX YCTpoiicTBaXx. M3 COOTHOIIEHHSI CPEHEr0 M3MEPEeHHOro U
MACIIOPTHOIO 3HAYEHUI COMpPOTHBJIEHHI DJJEMEHTa aKKyMyJSITOpHOW Oarapen (¢ y4érom
ko3 dunuenTa npuBeneHUss YIOEABHOrO COMPOTHBIECHHS aKKyMyJATOpa K TeMIeparype, MNpH
KOTOPOH MPOBOIMIIUCH HM3MEPEHHs) PACCUUTHIBAETCS EMKOCTh AaKKYMYJIATOPHO#H Oatapen.
BrIBISIOTCA HEWCIPABHBIE 3JIEMEHTHI AKKyMYJISITOPHOW Oaraped MOCPENCTBOM IMO3JIEMEHTHOTO
U3MEPEHUS HATIPSIKEHUH;

- IPOBEPKY COCTOSIHUS aKKyMYJIITOPHOI GaTapen BBIMONHSETCS MO nyHkTam 33.1 +33.7;

- TeTJIOBU3HOHHBIH KOHTPOIb MPOU3BOIUTCA B COOTBETCTBHH C YKa3aHUAMH [29] U pUIIOKEeHHSA
J Hacrosimero craHaapTa.

Meronpsl  TPOBEPKH  COCTOSHHS  AKKYMYJIATOPHOM  Oaraped, HW3MEpeHHs MapamMeTpoB
aKKyMyJIITOPHO# OaTapeu, mpoBedeHHE HEOOXONUMBIX H3MEPEHHUH, pPe3yNbTaThl M3MEPEHUH U
PaCUYETOB OJKHBI OBITh OTPAXKEHBI B COOTBETCTBYIOLIUX MPOTOKOJIAX.

ITo pesynbratam mposeaenuss KO momkHO ObITh COCTaBIEHO 3aKJIIOUYEHHE O COCTOSHHH
AKKyMYyJIATOPHOU OaTapeu.
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343A3EMJISIOIIUE YCTPOMCTBA

34.1 I1. IIpoBepka BLINOJIHEHHSI 31€MEHTOB 3a3eMJISIIOIIEero
ycrpoiicTa

ITpoBepka KOHCTPYKTUBHOTO BBLIMONHEHHMS 3a3eMIIAIOILErO ycTpoiicTea Ha OPY snekrpocraHnmii
U MOACTAHLIUHA MPOU3BOJUTCS MOCNE MOHTAXa 10 3aCBIIKH MPYHTA U NIPHCOEAHHEHUS €CTECTBEHHBIX
3a3eminTeNeil U 3a3eMIIIeMBIX 3JIEMEHTOB (000pyOBaHMA, KOHCTPYKLIMI, COOPYXKEHHIA).

IIposepka 3azemisiromux ycrpoicts Ha BJI npon3BoauTes y Bcex OMOp B HACENEHHOH MECTHOCTU
H, KpOMe TOTro, He MeHee, 4eM y 2 % omnop ot ob1uero 4ucna onop ¢ 3a3eMINTENIMH.

Cedennsi U MPOBOAMMOCTH 3JIEMEHTOB 3a3€MJIIOLIETO YCTPOICTBA IOJMKHBI COOTBETCTBOBATH
IIpaBmiaM yCTPOHCTBA SIEKTPOYCTAHOBOK.

34.2 11, K, M. IIpoBepka coenmHeHHii 3a3emiuTeneii ¢
3a3eMJIIeMbIMH JJIEMEHTAMH, a TAK)Ke eCTeCTBEHHBIX
3a3eMJINTeIeH ¢ 3a3eMIISIOLIHM YCTPOICTBOM

IpoBepka MMPOU3BOAUTCS MyTE€M HMPOCTYKMBAHHS MECT CONHHEHHH MOJIOTKOM H OCMOTpa IJist
BbISIBJICHUA OOPBIBOB 1 Apyrux nedextos. IIponsBoauTcs U3MepeHHe NepeXxoaHbIX CONPOTUBICHHUI
(upu MCIpaBHOM COCTOSIHUM KOHTAaKTHOTO COSIMHEHHs CONpOTHBIeHHE He npesbiuaet 0,05 Om).

IlpoBepka COCTOSIHUS LeTell M KOHTAKTHBIX COENUHEHHII MeXAy 3a3eMIIUTENIMH U
3a3eMJIsIEMBIMU 3JIEMEHTAMHU, a TAKKEe COEIMHEHHN eCTeCTBEeHHBIX 3a3eMIIMTENel ¢ 3a3eMJISIOUM
yCTPOICTBOM IIPOM3BOIUTCS IIOCIIE KaJKIOTO PEMOHTA H PEKOHCTPYKLIMH 33a3eMJIAIOIIUX YCTPOICTB,
HO He pexe 1 pa3a B 12 jer.

34.3 M. IIpoBepka KOppPO3HOHHOI0 COCTOSIHHS JIEMEHTOB
3a3eMJ/ISIIOLIETr0 YCTPOiiCTBa, HAXOASIINXCS B 3eMJIe

Ha OPY snexrpocTaHiyii ¥ MOACTaHLMI NPOBEpPKa MPOU3BOAUTCS BOJH3HM HEHTpasiel CHIIOBBIX
TpaHCHOPMATOPOB, MECT 3a3eMIICHHS KOPOTKO3AMBIKATENCH, pa3spANHUKOB U OrpaHHUIMTENCH
MEPEHANPSDKEHAH, a Takke BBIOOPOYHO Y CTOEK KOHCTPYKIMH M B MeCTaX, IAe 3a3eMIIMTENN
Hanbojiee MoABEPIKEHbI KOPPO3HH.

B 3aKkpbITBIX pacnpeneNuTeNbHBIX YCTPOHCTBAX OCMOTP 3JIEMEHTOB 3a3€MIINTENEH CO BCKPBITHEM
IPYHTa IPOU3BOJMTCS MO PELIEHHIO TEXHUYECKOTO PYKOBOAUTEINS CyOBEKTa 3IEKTPOIHEPTETHKH.

Ha BJI BbiOOpo4Hast mpoBEpKa CO BCKPHITHEM IPYHTA Ha IiyOuHy He MeHee 0,7 M. IPOou3BOAUTCS
He MeHee 4eM Y 2 % onop ot o0Lero 4ucia onop ¢ 3a3eMINTeAMH. Y Ka3aHHYIO IPOBEPKY ClEAyeT
npou3BoAuTs Ha BJI B HaceneHHOH MECTHOCTH, HAa y4YacTKax C Hauboyiee arpecCHBHBIMY,
OIOJI3HEBHIMH, BBIIYBAEMBIMH H IUIOXO MPOBOASILIMMH IPYHTaAMH.

DJIeMEHT 3a3eMIIUTENS TOJDKEH OBITh 3aMEHEH, eciii paspyieHo 6onee 50 % ero ceueHus.

IIpoBepka KOPPO3UOHHOTO COCTOSIHUS MPOU3BOAUTCA He pexke 1 pasa B 12 ser.

Tabsuua 34.1. Haubonpluue 10MyCTHMBIE CONPOTUBIICHHUSI 3a3EMIITFOLIUX YCTPOHCTB

Bun XapakrepucTuKa XapakTepucTHka ConporusrieHue,
9JIEKTPOYCTAHOBKH | 3a3emirieMoro oobekTa 3a3eMIIIOIEro YCTPOHCTBa Om
1. JnekTpoycraHoBka ceTH C|MCKyCCTBEHHBIH 3a3eMIIMTEND 0,5
DNeKTPOYCTAHOBKH [[IyX03a3eMIIEHHON ufc HOAICOEIMHEHHBIMU
HarnpsDKeHHEM > dexTBHO 3a3eMIICHHOI|€CTECTBEHHBIMHU
BbILlue 1 kB, xpoMe|HeHTpasbIO 333EMJIMTESIMU
BJIY
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Bun XapaxkrepucTuka XapaxkTepucTHKa ConporusneHnue,
HIIEKTPOYCTAHOBKH |  3a3eMJISIEMOro 0OBEeKTa 3a3eMJLIIOIIET0 YCTPOHCTBA Om
OnekTpoycTaHOBKa CeTU C|HICKYCCTBEHHBIA 3a3€MIIHTENb 250/1Y, HO He
M30JIMPOBAHHOI HEWTPANIbIO|BMeCTE € MOACOeAMHEHHbIMH[OoNee 10

npu HCTIOJIb30BAaHUHU
3a3eMJIIIOILETO yCTPOMCTBA
TOJBKO Ul YCTAHOBKH
Boine 1 kB

DJNEKTPOYCTaHOBKA CETHU C

€CTCCTBCHHbBIMU
3a3€MIINTCIIAMHU

HckyccTBeHHBI 3a3€MIIUTEND

125/1°, mpu sToM

W30JIMPOBAHHON HEHTpaIbIO|C MOACOEIMHEHHBIMH [[IOJI’KHBI ObITH
npu HCIIOJIb30BAHNH|€CTECTBEHHBIMU BBIITOJTHEHbI
3a3eMJIIIOIIETO YCTPOMCTBA|3a3€MIIUTEISIMU TpeboBaHUA K
IUIS BJIEKTPOYCTAHOBKU 10 3a3eMIICHHIO
1 xB YCTaHOBKH 1o
1 kB
[Moncraniusi ¢  BhICIIMM|3a3€MIIUTEINb TOACTAHIIMU 4, ©6e3  yuera
Hampspkeauem  20-35 kB 3a3eMJIUTENIEH,
npu YCTaHOBKE PaCIOJIOKEHHBIX
MOJIHHEOTBOA Ha BHE KOHTYypa
TpaHCPOPMATOPHOM 3azemiienuss OPY
nopraje
OtnenbHO crosimuii|O60co0IeHHbIH 3a3eMINTENb 80
MOJIHUEOTBOJ
2. DIeKTpOYyCTaHOB-[DIEKTPOyCTaHOBKA c|UckyccTBeHHBIH 3a3eMIIHTENb
KA  HalpspKeHHEeM|TIyX03a3eMIICHHBIMHU c MOAKJIFOYEHHBIMH
no 1 kB  c|HelfTpamsiMu TIeHepaTOpOB|€CTECTBEHHBIMU
IIIyX03a3€MJICHHOH (MM TPaHC(OPMATOPOB MITH[3a3€MIIUTEIAIMU U YYETOM
HeUTpabpio, KpOMe|BBIBOIAMH HCTOYHUKOB|UCIIONIB30BaHMs 3a3eMiureneit
BJP® 0nHO(A3HOrO TOKa MOBTOPHBIX 3a3eMJICHHU
Hysesoro nnposona BJI o 1 kB
NPU KOJMYECTBE OTXOMASLIMX
JUHUI HE MeEHee IBYX IIpH
HanpsDKEHUH UCTOYHUKA, B!
Tpex-(pa3Hblil |[0gHO-(a3HbIIT
660 380 2
380 220 4
220 127 8
3azeMnuTeNb,
PacroiOKEHHbIN B
HETIOCPECTBEHHOH Onm30cTH
OT HEWTpaJiu reHeparopa WM
TpaHchopMaTopa MM BBIBOAA
HUCTOUHHKA OOHOG(A3HOrO TOKA
Npd HAMpPsHKEHUH HCTOYHHKA,
B:
Tpex-Ga3Hblil |onHO-(a3HbII
660 380 15
380 220 30
220 127 60
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Bun XapakTepucTHKa XapakTepucruka Conporusnenue,
ONEKTPOYCTAHOBKH | 3a3emusieMoro 00bekTa | 3a3eMIISIFOLIErO YCTPOMCTBA Om
3. BJI|1. Omopsl, nmeroue 3azemiuTeNb  ONOPHI  HPH
HaIlPsDKEHHEM IPO303AIIUTHBIA TPOC WK  |YAEILHOM 9KBUBAJICHTHOM
Bbe | kBY IpyTHe yCTPOoiCTBa conporusieHnd p, OM-M:
MOJIHUE3ALIHTHI. 1o 100; 10
2. Xene3o00eToHHbBIE U
merangeckue oropst BJI [6onee 100 o 500; 15
3-20 kB B HaceneHHOH
MECTHOCTH. 6onee 500 ao 1000, 205)
i 8352 EJJ.II ??(;(EB 4 |0onee 1000 zo 5000; 309
BBbIILIE, HA KOTOPBIX Somee 5000 61070
YCTaHOBJIEHbI CUJIOBBIE HITH
U3MEpUTEIIbHbIE
TpaHChOpMAaTOpBI,
Pa3bEeIUHUTEIH,
IPENOXPaHUTENH U OPYTHUE
ammapaTsl.
Omnoper BJI 3-35 kB, Ha 30
KOTOPBIX YCTaHOBJIEHBI
CHJIOBbIE MU
U3MEPHUTEJIbHbIE
‘TpaHchopmaTopbl,
pa3bearHATENH,
NPENOXPAHUTENH U APYTue
anmnaparbL.
Omnopst BJI 3asemuuTenb  OMOPBI  TIPH
»KeNe300eTOHHbIE 1 yIEeIBHOM COTPOTHUBIIEHUH
metajutgeckue onopbl BJI |rpynra p, Om/m:
3-20 kB B HeHaceneHHO o 100; 30”
MECTHOCTH Sonce 100 03p7
4. BJI[Onopa BJI ¢ ycrpotictBoM|3a3eMInTeNlb  OHOPHI ISt 30
HamMpsoKeHHeM 0 1 |rpo303aiuTst TPO303aIIHUTEI
kB¥
Omoper ¢ moBropHBIMU|Ob1ICE COMPOTHUBJIEHUE
3a3eMIIMTESIMH  HYJIEBOIO|3a3eMJIEHHs] BCEX IOBTOPHBIX
pabouero mpoBona 3a3eMJIEHHH NPH HANPSDKEHUH
HUCTOYHHKA, B:
Tpex-(pa3Hblii |0qHO-(a3HbII
660 380 5
380 220 10
220 127 20
3azeMyIUTENb  KAXOOTO W3

MOBTOPHBIX 3a3€MJIEHUI IpU
HaIpPsOKEHUH UCTOYHUKA, B!

Tpex-(asublii |oxHO-(ha3HbII

660 380

15
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Bun XapaxkTepucTuka Xapakrepucruka Comnporusnenue,
JJIEKTPOYCTAHOBKHU [ 3a3emysgeMoro o0bekTa | 3a3eMIISAIOIIErO yCTpOHCTBa Om
380 220 30
220 127 60

IIpuMmevanue-" Jlna 3neKTpOyCcTaHOBOK Bhiie 1 KB MpH yAEIbHOM COMPOTUBICHHH IPyHTa p 6omee 500 OM-M
JOMyCKAeTCs yBenuucHue conpotusiacHust B 0,002p pas3, HO He 007e€ ACCATHKPATHOTO.

2) I - pac4eTHBII TOK 3aMBIKAHYS HA 3EMIIO, A.

B xauecTBE pacyeTHOTO TOKA MPUHUMACTCS:

- B ceTX 03 KOMIICHCAIIMH CMKOCTHOTO TOKA - TOK 3aMBIKAHHA HA 3EMJIIO;

- B CETAX C KOMIICHCAIIUEH EMKOCTHOTO TOKA:

- U1 3a3€MIDIIOLIMX YCTPOMCTB, K KOTOPBIM NPHUCOCAMHEHBI AyIOTAcAINUE PEakTOpbl, - TOK, paBHBIH 125 %
HOMHHAJIBHOTO TOKA 3THX PEAKTOPOB;

- [UIA 3a3€MILFOLIUX Y CTPOMCTB, K KOTOPBIM HE MPUCOCAMHEHBI yTOTacsIMe PEAKTOPBL, - TOK 3aMBIKAHHA HA 36MIIO0,
MIPOXOAAIIMHI B CETH IPH OTKIFOYCHUH HAHOO0JICE MOITHOTO M3 AYTOTACsIMIMX PEAKTOPOB MM HAHOO0JIEE PA3BETBICHHOTO
Y4acTKA CETH.

3) Ana ycraHoBok u BJI HampsokeHuem 10 1 kB npu yaempHoM comporueicHuu rpyHTa p Oomee 100 Om-m
JIOIyCKAeTCs YBEIMUCHUE YKA3AHHBIX BbIe HOPM B 0,01p pa3, HO HE 6osIee ACCATUKPATHOTO.

4) ComporusiacHuE 3a3eMimTench onop BJI Ha moaxoaax K MOACTAHUMAM JODKHO COOTBETCTBOBATH TPEOOBAHUAIM
TIpaBun yCTpOKCTBA 3IEKTPOY CTAHOBOK.

5) s onop BeicoTOM OoJiee 50 M Ha yuacTkax BJI, 3alMINEHHBIX TPOCAMH, CONPOTUBIICHHUE 3a3¢MIIHTEICH JODKHO
OBITh B 2 pa3a MCHBIIC IIPUBEICHHBIX B TAOIHIE.

34.4 11, K, M. U3mepennsi CONPOTUBJICHUS 323¢MJISTIOLIHAX
YCTPOHCTB JIeKTPOCTAHIM, MOACTAHIHI H BO3XYIIHBIX
JIHHHUH YJIeKTpoIepesavu

HauGonpimne nomycTuMble 3HAUEHUsI CONPOTHBIICHHUS 3a3€MIIIIOLINX yCTPOMCTB MPUBENEHBI B
tabmuue 34.1.

Hsmepenne CONPOTUBJICHUS 3a3€MISAIOIINUX YCTPONHCTB 3JIEKTPOCTAHUUN U MOACTAHIIMI
MIPOM3BOAUTCS IIOCIIE MOHTAaXa, IIepeyCTPONCTBA U KalUTAJIBHOTO PEMOHTa, HO He pexe 1 pasa B
12 ner.

Hsmepenne Npou3BOAUTCS NMOCHIE NPUCOSTUHEHNS €CTECTBEHHBIX 3a3€MIIUTENEH.

Ha BO3aylIHBIX IMHUSX 3JIEKTPONEpenayy U3MEPEHUs MPOU3BOASTCS:

a) Npu HanpskeHuu Boiie 1 kB:

- Ha OMOpax C pa3psOHUKAMHU, Pa3beAUHHUTENSIMH U APYTUM 3JIEKTPOOOOPYIOBAHHEM — TOCIE
MOHTaXa, MePeyCTPONCTBA, PEMOHTOB, a TAKXKe B SKCIUTyaTalllH He pexe 1 pa3a B 6 JierT,

- BBIOOPOYHO ¥ 2 % onop oT o0LIero Yrcia onop ¢ 3a3eMIUTESIMHA B HACENIEHHOI MECTHOCTH, Ha
yuactkax BJI ¢ HanboJiee arpecCUBHBIMU MJIH TUIOXO MPOBOASALIMME IPYHTAMH — MOCJIE MOHTaXa,
NEePEeyCTPOICTBA, PEMOHTOB, a TAKXKeE B SKCILTyaTaluu He pexe 1 pasza B 12 ser;

- Ha TpocoBbix onopax BJI 110 kB u Bbie npu 0OHApY>KEHUH HAa HUX CJIENOB MEPEKPLITUI HIIH
paspylleHuil H30JATOPOB DJJIEKTPUUYECKOH Iyroil (KpoMe pEerdoHOB € HHU3KOMPOBOMSILNMU
TPYHTaMu),

6) npu Hanpsbxenuu 10 1 kB:

- Ha OMOpax € 3a3€MJIUTENIAMHU IPO303aLUThl — MOCJE MOHTaXa, NepeyCTPONCTBA, PEMOHTOB, a
TaKKe a 9KCILTyaTaluu He pexe 1 pasa B 6 JieT;

- Ha Omopax C TMOBTOPHBIMH 3a3€MJICHHAMH HYJICBOTO NpPOBOAAa — TOCIE€ MOHTAXa,
MepeyCTPONCTBA, PEMOHTOB, a TAK)KE B SKCILTyaTallu He pexe 1 pas3a B 6 neT,

- BbIOOpPOUHO y 2 % omop OT o0luero KONW4YecTBa OHOp C 3a3eMIIMTEISIMU B HACEJIEHHOM
MecTHOCTH, Ha yuactkax BJI ¢ Hanbonee arpecCHMBHBIMH WM TJIOXO MPOBOAAIIUMH IPYHTAMH —
MOCJIe MOHTaXa, MePeyCTPONCTBa, PEMOHTOB, a TaK:Ke B SKCIUTyaTalu He pexe 1 pasa B 12 ner.
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34.5 11, K, M. N3mepenne HanpsiKeHUs1 IPUKOCHOBEHUS (B
3/1eKTPOYCTAHOBKAX, BBINOJHEHHBIX 110 HOPMAaM HA
HanNpsiKeHHe NPHKOCHOBEHMSI)

H3mepeHne HanpspKeHHs NPUKOCHOBEHUS MPOM3BOAUTCA IIOCIE MOHTaXa, MepeycTpoiicTsa H
KalUTaJbHOIO PEMOHTa 3a3eMJIIOLIEro YCTpOIcTBa, HO He pexe 1 pasa B 6 ner. M3mepenue
MIPOU3BOIUTCSA P NPUCOSTNHEHHBIX €CTECTBEHHBIX 3a3eMIIUTEIAX U Tpocax BJL

Hal'[piDKeHI/Ie TIPUKOCHOBCHHA U3MEPACTCA B KOHTPOJIBHBIX TOYKAaX, B KOTOPBIX 3TH BCIWYHUHBI
OTIpenesIeHBl PAcYeTOM IIpH IMPOEKTHPOBAHHMHU. IIox IINTENBHOCTBIO BO3LNCHCTBHS HATIPSKEHHS
MTOHUMAETCs] CyMMapHOe BpeMs NeMCTBHsI peledHOH 3amuThl (pe3epBHOH — y paboumx Mecr,
OCHOBHOH — JIJISL OCTaJIbHOM TEPPUTOPHH) U COOCTBEHHOIO BPEMEHH OTKIIFOYECHHS! BBIKIIIOYATEIs.

IlpenenpHo AOmMycTUMBIE 3HAYEHUs] HANpPSDKEHUN NPUKOCHOBEHMs IIPH aBapUMHOM pEXHMeE
3JIEKTPOYCTAHOBOK BBIIOJIHEHHBIX 10 HOPMaM Ha HaIpsDKEHHE MPUKOCHOBEHHS HANPSDKEHHEM JI0
1000 B ¢ rinyxo3a3zeMII€HHOH WM H30JUPOBaHHON HelTpanpio U Beime 1000 B ¢ usonuposanHO#
HEWUTPaJbIO He JOJKHBI IIPEBBIIAT 3HAUCHU, Yka3aHHbIX B Tabmume 2 [OCT 12.1.038.

IIpenenbHO MOMyCTUMBIE 3HAYSHHS HANPSKCHUS NPUKOCHOBCHUS IPH aBAPUHHOM pPEXUME
3JIEKTPOYCTAHOBOK ¢ yacTtoToi Toka 50 ', Hampsbkenuem Boimie 1000 B, ¢ rmyxum 3a3emienueM
Helirpanu nmpusenensl B Tabauue 3 TOCT 12.1.038.

34.6 I1, K, M. IIpoBepka HanpssKeHAsT HA 3a3eMJISIIONIEM
ycrpoiicTse PY ajiekTpocTaHIUH H NOACTAHIUI IPH
CTEKaHHH C HEr0 TOKA 3aMbIKAHHS HA 3eMJII0

ITposepka (pacueTHast) MPOM3BOAUTCA MOCE MOHTaXa, MepeycTpoiicTBa, HO He pexe 1 pasa B
12 ner mst 3MEKTPOYCTAaHOBOK HampsikeHHeM Bbimie 1 kB B cetn ¢ sddexTnBHO 3a3emueHHOI
HEUTPAJIBIO.

HamnpsokeHne Ha 3a3eMIISTIOIIEM YCTPOHCTBE:

- H€ OIrpPaHUYHBACTCA IJIA SJIEKTPOYCTAHOBOK, C KOTOPbBIX HMCKIIKOYCH BbIHOC IOTCHIIUAJIOB 3a
Tpenensl 30aHUM U BHELIHUX OIPa)/I€HUN 3JIEKTPOYCTaHOBKHY,

- He Gosee 10 kB, ecnit mpenyCMOTPEHBI MEPHI MO 3AIMKUTE U3OJBILUHN OTXOISAMIUX Kabesei CBsI3u
U TEIEMEXaHUKH U MO IPEIOTBPALISHHUIO BEIHOCA IIOTEHIIHAJIOB,

- He Oonee 5 kB BO BceX OCTaNbHBIX CIYYasX.

34.8 I1, M. Ilposepka nenn ¢a3za-Hyb (Henu 3aHy/IeHus1) B
3J1eKTpoycTaHoBKax 10 1 kB ¢ riryxum 3a3zemjieHuemM
HEHTpaIM

ITpoBepka NPOM3BOMUTCS OAHUM M3 CIEAYIOMUX CHOCOOOB!

- HEIOCPEICTBEHHBIM M3MEPEHHEM TOKa OAHO(A3HOrO 3aMbIKAHMSI Ha KOPIYC HJIM HYJIEBOM
IIPOBOT;

- U3MepEeHHEeM ITOJHOTO COMPOTUBIICHUS NETH (a3a-HyJb C MOCACAYIOMMM BbIYHCICHUEM TOKa
0onHO(})a3HOTO 3aMbIKAHUS.

Jlnst BHOBb COOPY)Ka€MBIX M PEKOHCTPYHPYEMBIX SICKTPOYCTAHOBOK IEPEMEHHOr0 TOKa C
TIyX03a3eMIICHHOM HelTpainbio HampsbkeHHeM 0 1000 B, Haumnas ¢ 1 ssaBapst 2003 roma, BEIOOp
MapaMeTpoB YCTPOMCTB 3allUTHl OCYIIECTBISAETCS MO JOMYCTHMOMY BPEMEHH 3alIUTHOTO
aBTOMaTH4YeCcKoro oTKmoueHus (nyHkT 1.7.79 IIYD 7 usnanue).

TpeOoanus myHkra 1.7.79 IIVD 7 usnaHusi peKOMEHAYETCS NPHUMEHSTh M Ul AEHCTBYIOIIMX
JJIEKTPOYCTAHOBOK, €CJIM 3TO IIOBBINAET HAAEKHOCTh YCTAHOBKH WIIM €CIH €€ MOJCPHH3AIMS
HamnpasiieHa Ha obecriedeHue TpedoBaHHil Ge30MaCHOCTH.

Jna 51eKTpOyCTaHOBOK BBEHNCHHBIX B AelictBue A0 1 sHBapa 2003 roma KpaTHOCTb TOKa
onHO(}A3HOrO 3aMBIKAHKSI HA 3€MJIF0 110 OTHOLIEHHIO K HOMHHAJIbHOMY TOKY IUIABKOH BCTaBKH HJIH
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pacLenuTel ABTOMATHIECKOTO BBIKIIFOYUATEI TOJDKHA MPEBBIIATh HE MEHEe YeM:

B 3 pa3a HOMHHAIBHBIN TOK TUIABKOTO AJIEMEHTa OMIKafiInero npeioX paHATeIsT,

B 3 pa3a HOMHMHANBHBIA TOK HEPEryJIMPYEeMOro PACLEHHTENS WM YCTaBKy PEryIHpyeMoro
pacuenuTeisA BIKIIIOYATENA, UMEIOLIETO O6paTHO 3aBUCUMYIO OT TOKa XapaKTEPUCTUKY.

[Ipu 3amure cereld AB, uMeOIMMHU 5JIEKTPOMArHUTHBIN pacLienuTelNb (OTCEUKY ), MPOBOAUMOCTD
YKa3aHHBbIX MPOBOAHHKOB JOJDKHA OOECHEYMTh TOK HE HIKE YCTaBKM TOKAa MrHOBEHHOIO
cpabaTbiBaHHs, YMHOXEHHOro Ha kod(duiment, yuurbiBaromuii pasdpoc (N0 OaHHBIM
U3TOTOBUTEN), M HA kKo3(pduument 3amaca 1,1. IIpu orcyTcTBUE JaHHBIX M3roTOoBUTEN A AB ¢
HOMUHAJIBHBIM TOKOM 710 100 A kpaTHOCTB TOKa K3 OTHOCHTENBHO yCTaBKH CleNyeT NPUHIMATD He
MeHee 1,4, a nnst AB ¢ HomuHanbHBIM TOKOM Gojiee 100 A — He menee 1,25.

B osnexrpoycranoBkax no 1 kB mpoBepka IMOJHOrO CONPOTHBNIEHHS meTnd ¢asza-Hymlb
MPOU3BOAUTCA He pexe 1 pasa B 6 JieT.

IIpoBepka wenu ¢aza-HyJdb AOJDKHA TaKKe TPOH3BOAUTHCS MPH MONKIIOYEHHH HOBBIX
notpebuTeneii 1 BHIMOIHEHUH pabOT, BHI3BIBAIOILIX H3MEHEHHUE COMPOTHBIIEHHUS LIETH.

349 11, K, M. UcnbITaHus B KOHTPOJIb PE3UCTOPOB AJIst
3a3eMJICHHSI HEHTPaJu TPaHCPOPMATOPOB B CETAX
HanpsekeHueM 3 — 35 kB

HcneiTaHuss ¥ KOHTPOJIb PE3UCTOPOB AJIs 3a3eMJICHHs HEWTpaiu TPaHCHOpMaTopoB B CeTAX
HampspkeHueM 3 — 35 kB BKIIOYAIOT: M3MEPEHHE COMPOTHBJIEHHS H3OJSILIUM, COMPOTHBJIECHHA
IIOCTOSIHHOMY TOKY W TNPOBEACHHE BbICOKOBOJbTHBIX MCMBITAHUIN, KOTOpblE MpPOBOAATCA B
COOTBETCTBHH C YKA3aHHUSAMH H3TOTOBUTEJIS.

Hcnpiranns 1 KOHTPOJIb BXOAAIMKX B OOIIyI0 KOHCTPYKIHIO Pe3UCTOpa TpaHCHOPMAaTOPOB TOKA
U TIPOXOZIHBIX M30JITOPOB (TIPU MX HAMYMM), BBINOJHIIOTCS B COOTBETCTBHH C pasaenamu 10 u 29
HACTOSIIIETO CTaHIapTa.

34.10 KoMIutekcHoe [HAarHoCTHYECKO0e 00c/Ie10BaHHe

KommexkcHoe nuarHoctuueckoe obcnenosanne (KJIO) 3Y npoBomgurcs 1m0  OTAETBHBIM
nporpaMmam ¢ yaeroM TpeboBanuii [60] u pexoMennauuit nyHkra 4.22 HACTOSILIIErO CTAHAAPTA.

KoMmmiekcHoe pauarHocTudeckoe oOCHenoBaHHE 3a3eMISIIOLIMX YCTPOIMCTB PEKOMEHAYeTCs
MPOBOMUTE II0CJIE MOHTQ)Xa, IIEPEYCTPONCTBA U KAMHMTAJILHOrO PEMOHTAa O0OpYIOBaHUS Ha
MOJACTAHIMAX M JIMHHUAX SJEKTPOIepenadyn, ecid BO3MOKHO Hu3MeHeHue 3Y B pe3yJbTare
MpoBeNEHHbIX paboT, HO He peske 1 pasa B 12 sier.

IIpu nposepke cocTosHUst 3Y B MOIHOM O0BEME HOJIKHBI OBITh BBIIOJIHEHBI CJACAYIOLIHE BHABI
pabort:

- ¢60p UCXOMHBIX NAHHBIX U BU3YaJIbHBINA KOHTPOJIB,

- U3MEPEHUE CONPOTHUBIIEHNS METAILIOCBI3eH;

- OIIpesiesieHHe MTOTeHIMANIOB U TOKOB HOPMAJIbHOTO PEXUMA,

- OIIperieNIeHne MCTIOMHUTENbHON CXEMBbI 3a3eMISIIOLIIErO YCTPOKCTBA,

- OIIpeIeIeHNe YACIbHOIO CONPOTHBIICHHS [PYHTA,

- OIIpeIeNIeHNe COPOTHURIIEHNSI 3a3EMIISIFOLLIETO YCTPOMCTBRA,

- OIIperieIeHHe HANIPSDKEHUS Ha 3a3eMISTIOLIEM YCTPOHCTBE;

- OIpereNeHNe HAMPSKEHUS NPHKOCHOBEHSL,

- OIpeneneHue PacIpeneIeHts OTSHLHANIOB U TOKOB IIPOMBILILIEHHON YaCTOTHI [0 3JIEMEHTaM
3a3eMJIIOIIEro YCTPOICTBA MPU YCTaHOBUBIINXCsE TOKax K3,

- OmpeieNe e TeIUIOBOH YCTONYMBOCTH 3a3€MITUTENEN, 3a3eMITSIIOIINX IPOBOIHUKOB U SKPAHOB
Kabeneii;

- OIIpesieNieHNe PACTIPEAEIICHNs HMITYJIbCHBIX HAMPSKeHUH TPYU KOPOTKUX 3aMBIKAHIMSIX Ha 3EMITIO,
yIapax MOJHHU B MOJHHEOTBOZB! M [IPOTEKAHHUH TOKOB Y€Pe3 OIPAHHUYUNTENHU IIEPEHAITPSKEHHI,

- OIIpeiesIeHHe KOPPO3UOHHOTO COCTOSIHISA 3a3EMIISIFOLIUX [TPOBOJHUKOB U 3a3eMJIUTEIIEH.
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Mertonbl mpoBepku coctosiHus 3Y, u3MepeHus mapamerpoB 3V, MpoBedeHHE HEOOXOOUMBIX
U3MEPEHUH, Pe3ysbTaThl U3MEPEHUH M PacuéTOB NOJDKHBI ObITh OTPa’keHbl B COOTBETCTBYIOLIMX
npotokoax [60].

ITo pesynsraTtam npoeenenns K10 nomkHO ObITE COCTABIEHO 3aKIIOYCHIE O COCTOSHIN 3V
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35 CWIIOBBIE KABEJIbHBIE JINMHUM!

! i3MepeHue TemriepaTypsl Kabesel, KOHTPOJIb COCTOSAHHS AHTHKOPPO3HOHHOTO MOKPHITHA TPYSONMpoBoI0B Kabeneit
BBICOKOTO JABICHMSA, MCIBITAHHC NMOANMTHIBAIOIINX arperaroB M YCTPOHCTB ABTOMATHYCCKOTO NMOJOTPEBA KOHLEBBIX
My()T IPOH3BOIATCA B COOTBETCTBUHU C HHCTPYKUMSIMI H3TOTOBUTEIIA.

35.1 11, K, M. I3mepenue conpoTHB/ICHHS H30JISILIHH

W3mepeHne npou3BOAUTCS MeraoMMeTpoM Ha HampspkeHue 2500 B. YV cunoBbx kabeneii Ha
HarnpspkeHue 1 kB 1 Hipke 3HaueHHe CONPOTHUBIIEHUS N30JSILIUU JOKHO ObITh He Hike 0,5 MOMm. YV
CIJIOBBIX KaOenei ¢ OyMa)kHOH NPONMUTAaHHOM H30IsALMel Ha Hanpspkenue 2500 kB conpoTuBeieHue
U30JILMY HE HOPMHUPYETCS.

H3mepeHue compoTuBieHHs M30MALMU y Kabened ¢ m3omsauuedt m3 CIID He Tpebyercs, HO
TOIyCKAeTCs C LIEJIbIO MPOBEPKH OTCYTCTBUS Ha KaOese OCTaBICHHBIX 3a3€MJICHHUH, 3aKOPOTOK M T.IL
nepex nopaveil pabouero HanpsUKEHUSL.

35.2 11, K, M. UcnbiTaHue U30/1511H Kadeeil ¢ mi1acTMaccoBoii 1 OyMaskHO#
MPONMHUTAHHOM H30Jsinueii 6-35 kKB noeieHHbiM Hanpsokennem CHY 0,1 I'o

Hcnerranus KJI 6-35 kB ¢ miactMaccoBoii 1 OyMaskHOW MPONMHUTAHHOM M30JsIueH, a Tak ke KJI
6-35 kB ¢ OyMakHOW MPONMMTAHHON H30JISLME, IMEIOIINX BCTaBKH ¢ KabeyieM C IIacTMacCOBOi
M30JIIIUEN B MPOLIECCE KCIUTYyaTallny MMPOBOASTCS nmepeMeHHbM Hanpspkeanem CHY 0,1 T,

[To perneHNIO TEXHHYECKOTO PYKOBOAUTENS CyOBEKTa SJIEKTPOIHEPTETUKHU B CIIy4ae OTCYTCTBUS
ycranoBok CHY 0,1 I'y, oTcyTcTBUsI BO3MOXKHOCTH NpuBiedeHus 111 ucnbiranus KJI cropoHHux
opranuszanumii, obnmanaromux ycraHoBkamMu CHY, B 1ensix He3aMeIUIMTENIbHOIO BOCCTAHOBJICHHS
ANIEKTPOCHAOKEHNS HOIyCKaETCs IPOBEACHNE HCIBbITAHNH OCHOBHOW m3oisiuuu KJI noBelmeHHbIM
HanpspkeHueM dactotel 50 I'm cormacHo Hopmam I'OCT P 55025-2012 u moxymMmeHTaLuu
HU3TOTOBUTEIIS.

IIpumenenue st ucneitanuii yctaHoBok CHY, reHepupyrOmMX HanpsokeHHE YacTOTOM,
ornuuHOl ot 0,01 I'm, momyckaercsi IpU yCIOBHUM COIJIACOBAHUS MX NPUMEHEHHS] U METOIUKH
UCTIBITAHUIT U3rOTOBUTENIEM Kabes.

VYpoBeHb U COOTBETCTBYIOLIAS AIUTEIBHOCTD MPHJIOKEHUS UCTIbITaTeNbHOro HanpspkeHus CHY
0,1 T’y v vacrorer 50 I'l IpUHUMAIOTCSI B COOTBETCTBUY CO 3HAYEHUSIMH TaOuLbI 35.1.

Tabmuua 35.1 BemuuumHa W IUIUTENBHOCTH HCIIBITATENBHOTO IEPEMEHHOTO  HaIpPSDKEHUS,
MPUKJIAIbIBAEMOTO K JKMIaM Kabenel ¢ OyMaskHO NPONUTAHHOM U MJIACTMACCOBOH H30JISILIMEH.

. HcnbiTaTenbHOE
HcneiraTenpHoe HanpskeHne gacToToi 0,1
Uo/U I'u (xB) npu BpeMeHU ero NpHIIoKEeHUs paGoriee Hanpsskerite
oKBHOM, pu Bp p yacroroii 50 T'y, kB.
15 30 muH 60 MuH Uo - 24 aca
MHH i 2Uo— 60 Mun
3,5 kB - 24 gaca
3,5/6 18 15 1 ninu 7 kB — 60 Mmun
6 kB - 24 gaca
6/10 30 25 18 niu 12 kB — 60 muH
8,7 xB - 24 vaca
8,7/15 45 37 27 i 17,4 kB — 60 Mus
12 kB - 24 gaca
12/20 60 50 36 i 24 kB — 60 MuH
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. HcneITaTenbHoe
HcneiTarenpbHoe HanpsixeHue yactoToi 0, 1
Uo/U I'u (xB) npu BpeMeHH ero MpUIoKeHHs pabotIee HApKEHHE
OKBH(’M’ prBp P wacroroit 50 ', kB.
15 30 60 Up - 24 yaca
MUH MHH H
v i 2Uo— 60 Mun
20 xB - 24 gaca
105 5
20135 8 60 nnu 40 kB — 60 Mun

B mponecce sxcrmyaranmu ucneitanust KJI 6-35 kB mpoBoxsaTcs depe3 roa mocjie BBOJA B
SKCIUIyaTaluo, a B JalbHEHIIEeM:

— st KJI ¢ GyMaHO# NPOMUTAHHOW M3OJIILMEN, Y KOTOPBIX B TEYSHHE NEPBBIX ABYX JIET HE
Habmrozmanock aBapuifHeIX MpodoeB U NPoboeB Py NPOGHIAKTHYECKUX HCTIBITAHUAX — HE pexe 1
pasa B 5 ner;

— nis KJI ¢ mutacTMaccoBoit H3osinueii, y KOTOPBIX B TEUSHHE HEPBBIX IBYX JIET He HaONMI0nanockh
aBapuitHbIX IpoOoeB U poboeB npu NPoHUIAKTHHYECKIX UCTIBITAHUSX — He pexe 1 pasa B 9 jeT;

— s KJI ¢ mnactmaccoBoit u OyMakHON HPONHMTAHHON H3OJALMEH, HA Tpaccax KOTOPBIX
IIPOU3BOAMIINCH CTPOUTEINIbHBIE I PEMOHTHBIE PabOThl M Ha KOTOPBIX CHCTEMAaTHYECKH MPOUCXOAAT
aBapuifHple TNPOOOM UW3OJMALMH -  HEMOCPENCTBEHHO IOCIe  BBIMOJHEHHs  aBapHifHO-
BOCCTaHOBUTENBHBIX palboT u nainee 1 pas B rox.

Jlonyckaercs He IPOBOIUTH UCIIBITAHHE:!

— KJI gmunsoit o 100M, sBasroumumucs eiBogamMu u3 PY u TII Ha BO3AymiHBIE NTUHUH U
COCTOSIIMIMH U3 ABYX MapajlIeNbHbIX Kabenei,

— st KJI co cpokom skcrutyataiiuu 6osee 15 jiet, Ha KOTOPBIX yAENbHOE YHCIIO OTKA30B M3-32
3NeKTpUUeckoro mpodost cocrasisier 30 u 6onee oTka3zos Ha 100 kM B rox;

— KJI, noanesxaimmx peKOHCTPYKLMH MM BHIBOAY M3 paboThI B Onipkaiimme S ser.

35.3 I1, K, M. UcnbiTanne n30san Kadesieil ¢ OyMakHoit
NPONUTAHHOMH, Pe3HHOBOI H30/IsHelH H Kabesiell ¢ H30/sInmii
N3 NOJIUBHHHUJIXJOPHAHOIO IVIACTHKATA MOBBLIINICHHBIM
BBINPSAMJICHHBIM HaNpsiykeHHEeM

[Ipn HeBO3MOkHOCTH mposeaeHus wucmbrranuii KJI 6-35 kB ¢ OymaxkHOii mpomuTaHHOIM
M30JSMeN U N30IALUeH U3 MOJTMBUHIIXJIOPUIHOTO MJIaCTUKATA NMOBBILIEHHBIM HanpsikeHneM CHU
0,1 Ty wnm pabouum HanpspkeHueM dactotoil 50 't momyckaeTcss X HCHbITaHUE MOBbIILEHHBIM
BBIIIPAMIICHHBIM HaIPSDKCHUEM.

YPpOBEHDb UCIIBITATENBHOTO HANPSDKEHHS UL Kabenel ¢ M30/sILHell U3 MONMBHHUIXJIOPHIHOTO
MIACTUKATa HampsbkeHueM 6-35 kB nomken coctaBiath 4Up. Bpems npuioskeHns HCIBITaTEIBHOTO
HanpsoKeHus — 15 MuH.

VpoBeHb U IUTENLHOCTh MPHUIIOKEHHS] MCHBITATEbHOIO BBINIPSIMIEHHOTO HANPSDKEHHS JUIs
UCIIBITAHUI Kabened ¢ OyMakKHOHW NPOMUTAHHOW M PE3UHOBON H3OJAIMENd NPUHUMAIOTCS B
COOTBETCTBHMH CO 3HAYEHUSIMU TaOJIHLbI 35.2.

Toku yredku npuBeneHs B Tabnune 35.3.

Tabmuua 35.2 BenuuuHa M JUINTENBHOCTh HCHBITATENBHOrO BBHIMPSIMJIEHHOTO —HATPSDKEHMS,
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npuKiIaabiaemMoro K skuiam kabesneil u KJI ¢ 6yMakHOH nponuTaHHON U PE3MHOBOM M30JIsLHEH

ypOBel—Ib HCNBLITATCJBHOI0 HANPHAKECHHS, kB /

HomunanbHoe HanpsiKenue, KB
AJHTEIbHOCTb, MHH

KJI 6-500 kB ¢ OymaxxHOH NponuTaHHOH H30JsLnei

6 36 kB /5 mun
10 60 xB / 5 mun
15 75 kB / 5 mun
20 100 xB / 5 Muu
35 175 xB / 5 Mun
110 285 kB / 15 mun
150 347 kB / 15 mun
220 510 kB / 15 mun
330 670 kB / 15 muH
500 865 kB / 15 muH
KJI 3-10 kB ¢ pe3uHoBo#i u3onsuei

3 6 kB /5 MuH

6 12 kB / 5 mun
10 20 kB / 5 mun

Tabmuna 35.3. Toku yreuku U k03D HHULMEHTHI ACHMMETPHH IS CHJIOBBIX Kabeleit ¢ OyMaskHON
NIPONUTaHHON M30sALuel

Kabenu Hcnerratensaoe | JlomycTrMble 3HAYCHHS JlonycTHMbIe 3HauCHHS
HanpspkeHueM, kB | Hanpsokernue, kB TOKOB YTE€UKH, MA Koa(puuenTa acummeTpHH,
(] max/ J! min)
6 36 0,2 8
10 60 0,5 8
15 60 0,5 8
20 100 1,5 10
35 175 2,5 10
110 285 He nopmupyertcs He nopmupyercs
150 347 To xe To xe
220 510 - -
330 670 == -
500 865 == -

H3ominus cuutaercs BhIAEPAKABIIEH 3JIeKTPUIECKOE HCIIBITAHUE MTOBLIIIEHHBIM HATIPSDKCHUEM B
TOM cllydae, eciiu He Ob110 pobosi, MepeKphITHii [0 MOBEPXHOCTU. B cnywae HecoOnoneHus oqHoro
U3 3TUX (PAKTOPOB CUUTAETCS, YTO H3OJILHSI JIEKTPUYECKOTO UCIIBITAHUS HE BbIEPIKaIa.

B npouecce skcrtyaTanuu ucnbiranus kabenn 6-35 kB ¢ GyMaskHON IpONUTaHHON H30MIALMeH U
H30JBILHEH U3 MOJMMBUHIIIXIIOPUAHOIO TUIACTHKATA MCIIBITAHMS NIPOBOASAT B CPOKH, YCTAHOBJICHHbIE
B 1.35.2. KaOeneil ¢ pesuHOBO# wu3omsumeii HampsbkeHueMm 3-10 kB n kabemn ¢ OymaxHOMH
IIPONMUTAHHON n3osALuelt HanpspkeareM 110-500 kB - 1 pa3 B S ner.

35.4 11, K. UcnbiTanne kadeneii ¢ uzonsimueit u3 CIID nanpsixeanem 110-500 kB
NOBBILIEHHBIM IePeMEHHBIM HANPSKEHHEM
Hcneiranus ocyiectsisitorest B cootsercteun ¢ TOCT P MOK 60840-2011, TOCT P M3K
62067-2011.
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HcnpiTanus MOBBIIEHHBIM HampsbkeHHeM dactotoil 20-300 I'm mpoBomsATca mpH HanM4KMU
PE30HAHCHOM BBICOKOBOJIBTHONH HCHBITaTEIbHONW YCTAHOBKH. IIpOmOJIKMTENBHOCTD MPUIIOKEHHS
HCIIBITATENIbHOTO HANPSDKEHUA - 60 MUH.

Tabumma 35.4. BenuunHa UCOBITATENBHOTO MEpeMEHHOro HampspkeHus o KJI HanpsokeHnem
110-500 kB ¢ uzonsauueii u3z CI19

Knacc Hanpsokenwys, VpOBEHb UCIIBITATENPHOTO HaNpskeHHs1, KB
kB NPHEMKE B KCIUTyaTaLHUIO B IIPOLIECCE IKCILTyaTaLluH
110 128 xB 128 kB He 3aBHCHMO OT CpOKa
(T'OCT P M3K 9KCIUTyaTalu|
60840-2011)
220 180 kB 180 nnst kabeneit co cpokom
(T'OCT P M3K SKCIUTyaTal{y 10 5 JIET;
62067-2011) 152 nnist kabeneii co cpokoM
SKCIUTyaTauuu 6osee S jer;
330 250 kB 250 xB He 3aBUCHMO OT CpOKa
(I'OCT P M3K 9KCIUTyaTaluu
62067-2011)
500 320 kB 320 xB He 3aBUCHMO OT CpOKa
(T'OCT P M3BK 3KCIUTyaTalu
62067-2011)

ITpu oTcyTCcTBUH HCHBITATENBHONW ycTaHOBKM 4acToTol 20-300 I'i nonyckaercs ompoGoBaHue
CMOHTHPOBaHHOH KabeJIbHON IMHUN paboyunM HanpshkeHHeM Oe3 Harpy3KkH B TedeHHe 24 4acoB Win
JPYTUM COINIACOBAHHBIM C U3TOTOBUTENIEM METOLOM.

35.5 11, K. Onpenesenne e 0CTHOCTH KHJI Kabesieii u
(azupoBka xadeIbLHBIX JHHHUIA.

IIpousBomuTcst B 3KCIUTyaTallMd IOCJE€ OKOHYAHUS MOHTaXa, MepeMOHTa)xka My(T WM
COEUHEHH KU KaOeJst.

35.6 I1. OnpepnesieHne CONMPOTHBIICHUS KU KadeIst
IIpousBonurcs i muHMA Ha HanpsbkeHue 20 kKB u Brlimme.
Conporusienne xui kabenell MOCTOSHHOMY TOKY, NPHUBEACHHOE K yIeJIbHOMY 3HaueHUIo (Ha
1 mm? ceuennsi, 1 M mmuner, npu Temmepatype 20 °C), nomkHo GbiTh He Gomee 0,01793 Om s
menHod u 0,0294 OMm s amomunueBOi >xuji. V3MepeHHOe COMpOTHBiIEHHE (NMPUBENEHHOE K
yIEIbHOMY 3HAUY€HHIO) MOXKET OT/IMYAThCS OT YKA3aHHBIX 3HaYeHuH He Goee ueM Ha 5 %.

35.7 I1. Onpenenenue 31eKTpU4IECKoii padoUeii eMKOCTH
KabeJeii

Omnpenenexnne Npou3BOANTCA AN IMHUN Ha HanpsoxeHue 20 kB u bune. YV kabeneli U3 cruntoro
MONUATUIICHA TAHHOE HCIBITAHUS HE TIPOBOIUTCS.

M3mepeHHas e€MKOCTb, NpPUBEHEHHAas K YASIbHOMY 3HA4eHMI0O (Ha | M [UIMHBI), IOJDKHA
OTIHYATBCS OT 3HAUEHMI NTPU MCHBITAHISX H3TOTOBUTENS He OoJiee yeM Ha 5 %.

35.8 M. KoHTpO.Ib CTENEHH OCylIeHHsI BePTHKAIbLHBIX

y4acTKoOB

KOHTpONb CTENEHH OCYIIEHHsI BEPTUKAIbHBIX VYAaCTKOB IIPOU3BOOMUTCS [0 PEIIEHHIO
TEXHIYECKOrO PYKOBOAUTENS CyOBEKTa SJIEKTPOSHEPrETHUKH.
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KonTpouns npon3BoAnTCs s Kabenel ¢ IPOMUTAaHHO! BSI3KUM COCTABOM OYMaXKHOM M30JSILHEH
Ha HampsikeHHe 20 — 35 kB myTeM U3MepeHus U COMOCTaBICHNS HarpeBa METaJUIIHIECKUX 000mouex
B Pa3HBIX TOUKAX BEPTUKAJIBHOIO Y4acTKa JIMHUU. Pa3HOCTH B HArpeBe OTAEIbHBIX TOUEK ITPU TOKAX,
OIH3KHX K HOMHHAJIbHBIM, HE JOJKHA ObITh Ooniee 2 — 3 °C.

35.9 I, K. I3mMepeHne TokopacnpeaeeHust mo
OAHOKHWJIBHBIM KA0eJIsiM

HepaBHOMEPHOCTb pacHpeneNeHHs: TOKOB IT0 TOKOIPOBOSIINM XHUJIaM 1 000JI0uKaM (IKpaHaMm)
kabenell He nomkHa ObITh 6onee 10 %. KOHTpob NIPOM3BOANTCS IPH MApAIUIEIbHOM COSIMHEHHH B
onHoii dase 2-x u Oonee xaberneil.

35.10 I1, M. IIpoBepka AHTHKOPPO3HOHHBIX 3AIIHUT

ITpy mpueMke IMHUHA B SKCIUIyaTallMI0 M B MpPOLECCEe 3KCILUTyaTALMH IIPOBEpsieTcst padora
AHTUKOPPO3UOHHBIX 3aLTUT AJISL:

- kabenell ¢ MeTaIH4ecKol OOOIOYKOH, MPONOXKEHHBIX B IPYHTaX CO CpedHeH M HU3KOH
KOPPO3MOHHON aKTUBHOCTBIO (YHENBHOE CONpOTHBACHHEe TrpyHTa BbIme 20 Om/M), mpu
CPe/THEeCYTOUHOM MIOTHOCTH TOKA YTEUKH B 3eMmio Beime 0,15 MA/mM?;

- xabeneit ¢ MeTalIN4eckoil 000NOYKOM, MPONOKEHHBIX B TPYHTAX C BBICOKOW KOPPO3HOHHOMN
AKTHBHOCTBIO (yIeJbHOE CONMpOTHBIEHHE rpyHTa MeHee 20 Om/m), mpu Jr000il cpenHecyTOYHON
IUIOTHOCTH TOKA YTEYKH B 3€MJTIO;

- kabereil ¢ He3aIUILEHHON 000IOUKOIl U paspyLIeHHBIMU OPOHEN U 3aLIUTHBIMH IOKPOBAMH;

- CTaJIbHOro TpyOOonpoBoaa Kabeseil BBICOKOro AaBJIEHUS HE3aBUCUMO OT arpeCCHBHOCTH IPyHTa
1 BUJIOB M3OJIALOHHBIX TOKPBITHH.

Ilpu npoBepke H3MEPSIOTCSA IMOTEHIMANbl M TOKM B o0Oioukax kabeneii M mapamerpbi
SNEKTPO3AIMUTHl (TOK U HampshkeHHe KaTOMHOM CTaHIMM, TOK JAPEHaXka) B COOTBETCTBHH C
PykoBOmsIIIMMM yKa3aHUAMHM IO OJEKTPOXHMHYECKOH 3allUTe MOA3EMHBIX 3HEPreTHueCKuX
COOPY>KEHUI OT KOPPO3UH.

OlLieHKy KOPPO3MOHHOM aKTMBHOCTH TPYHTOB M €CTECTBEHHBIX BOJ CleflyeT MPOM3BOAMTH B
cooteerctBum ¢ Tpedosanusmu 'OCT 9.602-2005.

Cpoku npoBeneHus n3MepeHuil Oykaarinux TokoB B 3emie (M) onpeeNsifoTcs TEXHUUECKUM
pykoBozuTeneM cyObeKTa 3JIEKTPOIHEPreTHKH, HO He pexe 1 pasa B 3 rona.

35.11 1L, K, M. Onpeaenienue XapakTepucTHK Macjia u
H30/ISIHOHHOH KHAKOCTH

Onpenenel—me MPOU3BOAUTCS JJisl BCEX JJIEMEHTOB MACJIOHAIIOJHEHHBIX Ka6e.]'[belX JIMHUM Ha
Hanpspkende 110 — 500 kB u juis koHEeBbix Myt (BBO0B B Tpancdopmaropsl u KPYD) kabeneii ¢
IUIACTMACCOBOI H30Jsnmedl Ha HanpspkeHue 110 kB u Bbimre, ecnu ot6op mpod M3OALMOHHOM
JKUAKOCTH MPEAYCMOTPEH KOHCTPYKLMEil KaOeIbHON apMaTypal..

Ipo6sr macen mapok C-220, 5-PA, MH-3 u MH-4 u usomsiimonHo# sxunkoctu Mapku IIMC
JOJIKHBI YIOBJIETBOPATH TpeOoBaHusAM HOpM Tabmui 35.8 u 35.9.

Hcnbitanue npo6 Macia ¥ U30JSILUOHHON KHUAKOCTH MPOU3BOMST MPH BBOJE B SKCILITyaTALHIO,
gyepe3 1 rom, 3atem uepes 3 roga u B nociuenywoeM 1 pas B 6 ner. Eciu 3Ha4e€HUs 3JIEKTPUIECKOI
NMPOYHOCTM M CTeneHH aerasaumu macia MH-4 coorBercTByrOT HOpMaMm, a 3HauyeHus tgo,
usmepenHblie no meromuke IOCT 6581-75, mpeBblmaroT yka3aHHbie B Tabue 35.9, npoOy Macna
JOMOJIHUTENIBHO BhIAEP:KUBAIOT TIpH Temmeparype 100 °C B TeueHne 2 4, IepHOJUYECKH H3MEPsIs
tgd. IIpu ymenbimennu 3HaYeHus tgd mpoba Macna BelmepxkuBaercs npu temmneparype 100 °C no
TIOJIy4YCHHUA YCTAHOBUBLUIECTOCA 3HAYCHHUA, KOTOPOE NMPUHUMACTCA 3a KOHTPOJIbHOE 3HAUCHHE.

Jonyckaercs st MH KJI HH3KOro aBieHus: IPOM3BOAKUTH 0TOOP 1pod Macia u3 KOJIIEKTOpa, a
IpHU HEYAOBJICTBOPUTECNIBHBIX PE3YJIbTATAX U3 0akoB JAaBJICHHS.
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Tabauua 35.8. Hopmsl Ha mokasarenu kadectsa Macen Mapok C-220, MH-3 u MH-4 n
U30JBSILHOHHOM xuakocTi Mapku ITIMC

JI7151 BHOBb BBOAUMON JITHUU B skcrutyaranuu
Ilokazarensb kauecTBa Macia C-220, | MH-3, C-220, | MH-3,
spA | M4 | T™C | spa” | w4 | TMC
IIpobusHOE HaIpsLKEHUE Bl 45 45 35 425 425 35

CTaHJapTHOM cocynie, KB, He MeHee
Crenenb nerasauuy (pacTBOPEHHBIH
ras), %, He Gonee

IIpuMewyanune - Mcnsranue Macen, He yka3aHHBIX B TaOmuue 35.8, IMPOM3BOIHICS B COOTBETCTBHH C
TpeOOBAHKUAME H3TOTOBHTEIA.

0,5 1,0 - 0,5 1,0 -

>

Tabmuua 35.9. TaHreHc yria QUIIEKTPUYECKUX TIOTEPD Macia 1 H30JIALMOHHON JKUAKOCTH (TIpH
100 °C), %, e Gonee, nuist kabeneil Ha HanpsbkeHue, kB

Cpox paboTe!l kabenpHbIX THHUI 110 150-220 330-500
IIpu BBOZE B paboty 0,5/0,8* 0,5/0,8* 0,5/-
B sKcIuTyaTaluy B TEYEHHE!
nepBbIx 10 jet 3,0 2,0 2,0
Gonee 10 mo 20 et 5,0 3,0 -
cBoie 20 et 5,0 5,0 -

IMIpuMeyvaHue - * B unciurene yka3aHo 3HaYeHHe A1 Macen Mapok C-220 u 5-PA, B 3HamMenarene — s MH-
3, MH-4 u IIMC.

35.12 I1, K, M. Onpenenenne 00béMa HepaCTBOPEHHOT0 ra3a
(IpONUTOYHOE HCIBITAHHE)

Hcnwiranue MPOU3BOAUTCA [JIs1 MAaCJIOHAITOJTHEHHBIX KaOeNbHbIX JIMHUHA Ha HaIpsA>XKCHUE
110 — 500 xB.

ConeprkaHne HEPACTBOPEHHOI'O ra3a B M30JSILKK AOJDKHO ObrTh HE Oonee 0,1 %. [lepuoanaaOCTh
— B COOTBETCTBUU C IIyHKTOM 35.11.

35.13 11, K, M. IIpoBepka 3a3eMJIsIIOLIET0 YCTPOHCTBA

ITpoBepka 3a3eMJIISIFOLIETO YCTPOHCTBA IIPOU3BOIUTCS B COOTBETCTBHH C pa3feioM 34.

Ha nuHuAX BceX HaNpsDKEHHUH M3MEPSIIOTCS MEPEXOIHbIE CONPOTHBIICHUS 3a3EMIICHHS KOHLIEBBIX
My®T 1 3a1e510K oTHOCHTENbHO OpoHH (3xpaHa) KJI u 3V aexTpoycTaHOBKH K KOTOPO#H MOAKIIFOYEHA
kaOebHas IMHYS, a HA JTMHUSIX Ha HanpspkeHue 110 — 500 kB — takoke METaInueCKuX KOHCTPYKLMH
ka0eNbHBIX KOJIOALEB M IOJNUTOYHBIX IYHKTOB. B 3KCIUlyaTaumyu nmepexoiHble CONPOTHBICHMUS
3a3€MJICHHSI M3MEPSIIOTCSA IPH KalUTaJIbHOM PEMOHTE 3a3eMILIIOIIMX YCTPOWCTB, a LEIOCTHOCTD
METAJUTMYECKOM CBI3M MEXAY 3a3eMINTENAMU KaOeNnbHbIX THHUHN (PACIOIOKEeHHbIX HA TEPPUTOPHH
I1C) Ha Hanpspxenne 110 kB u BeIme u HelTpaneto Tpancdopmaropa — 1 pas B 3 roga.

35.14 11, K, M. UcnbpITaHHe ILIACTMACCOBOM 3aIUTHOM
000/104KH Kaleieil NOBbIIIEHHBIM BHINPSMJICHHBIM
HanpspKeHHEeM

ITpu ucnbITaHUSAX BHINPAMIICHHOE HampsbkeHue 10 kB mpukimansiBaeTCs MEXIY METaIMYSCKUM
9KPaHOM MU OpOHEH U 3a3eMIINTENEM B TeUeHHe 1 MUH., eclu HHOe He OTOBOPEHO U3TOTOBHUTENEM.

Hcnrerranue nposoaurcst st KJI 6 kB u Bellle mepen BBOAOM B SKCIUTyaTaLuio, yepe3 1 rox
IocNe BBOAA B OKCIUTyaTalMIO, 3aTEM Yepe3 KaXable 3 rosa, a TaKke I0Cie PEMOHTa 3aIlUTHON
0005104KH, MOCTe NPOBeAEHHs 3€MIAHBIX PaboT B oxpaHHOW 30He KJI, B Ciyyasx OMacHOro
cOMKEHHsT HHCTPYMEHTA WIIH 3eMJIePOHHOM TexHuku ¢ KJL
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35.15 11, K, M KoHnTpoJb cocrosinust MyQpT MeT0a0M
H3MEPEHHS H JIOKAIM3AIHH YACTHYHBIX Pa3psiaoB

Kontpons nposomureca Ha KJI 110 kB u BbIlle ¢ IIacCTMacCcOBOH H3OJIALINEH NPH BBOIE B
IKCIUTyaTaIHIO, AAJIee 1O PEHIEHHIO TEXHUUECKOrO PYKOBOIUTEIS CyOBEKTa 3/IeKTPOIHEPIeTHKH B
3aBUCHMOCTH OT PE3YJIbTATOB MOCIEAHUX u3Mepenuil YP 1 TernoBH3HOHHOTO KOHTPOJISL.

35.16 I1, K, M Temi10BH3HOHHBII KOHTPOJIb

KoHnTpone npousBoauTcst B COOTBETCTBUU C yKasaHUAMU [29] n nprnoskeHus [1,

B npouecce KCIITyaTauy TEIUIOBU3HOHHBIM KOHTPOJIb TIPOBOIUTCS:

- Ha KJI 35 xB u Hmke - He pexxe 1 pa3 B 3 roma BMecTe € SIEKTPOOOOpPYyHOBaHHEM
pacrnpeneNuTeNbHbIX YCTPOHCTB (MPH YCIOBMHM BO3MOXKHOCTH TPOBENCHHS  TEJIEBH3HOHHOTO
koHTpoJst KJI nox Harpy3koii);

- Ha KJI 110-220 kB - He pexe 1 pasa B 2 roxm BMecTe C 3JEKTPOOOOpYyIHOBaHHEM
pacrnpeneNuTeNbHbIX YCTPOIICTB,

- #a KJI 330 kB u Bblle - €XeroqHO BMECTE C 3JIEKTPOOOOPYIOBAHHEM paCIpeneIuTEIbHBIX
YCTPOHCTB;

- B mynkrax nepexonos KJI ¢ BJI — ve pexe 1 pasa B 6 ner.

BreouepenHoit TeruoBu3uoHHBI koHTponb KJI mpoBoaMTCA npH BBIIBICHHH NPU3HAKOB
pasBuBarowierocs Aedexra ApyrumMu Meroaamu konTpots (UP, tgd, Tok B 3a3emuurene SKpaHa u Jp.).

Temmepatypa 3amurtHOM o6omouku kaOeneill, Ha KOTOPBIX CMOHTHPOBaHa CHCTEMaA
TEMIICPATYPHOIr'0 KOHTPOJISA, AOJDKHA KOHTPOJIUPOBATLCA NPU TNPUEMKE CMCHBI JOCXKYPHBIM
OIIEPaTHBHBIM IIEPCOHATIOM OOBEKTa JNEKTPO3HEPreTHKH Kaxayl cmeHy, Ha oOpekrax
9JIEKTPOIHEpreTHKU oObekTa Oe3 NOCTOSHHOIO ASKYPHOro NepcoHala - He pexxe 1 pasa B mecsll,

35.17 M Xumunueckuii aHAIU3 TPYHTA H I'PYHTOBBLIX BOJ B
KOPPO3HOHHO-0NACHBIX 30HAX TPAC KaGeIbHbIX JHHHI{
IIpoBonuTcs no Mepe Heobxoxumocty, corsacHo I'OCT 9.602-2005.

35.18 KoMmiiekcHoe AMarHocTH4ecKoe o0cie 0BaHne
KO nposogurcst Ha KJI ¢ yuerom pexomeHanuii myHkTa 4.22 HaCTOSINETO CTaHIAPTA.
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36 BO3AYIIHDLIE JIMHNU JJIEKTPOIIEPE/IAYUN

36.1 I1, M. U3mepeHnnsi Ha Tpacce BO3AYILIHOI JIMHNAH,
NPOXOAsIIeH B JIECHBIX MAaCCHBAX, 30HAX 3€/J1€HbIX
HaCaKAeHui

[InpuHa mpoceK JOJKHA COOTBETCTBOBATH [1].
IIponsBoauTcst MpoBepKa LIMPHHBI Ipoceku B cooTBeTcTBUU ¢ [58]. Ha BJI ¢ Hen3onupoBaHHBIMU
IIPOBOJAMH IPOBEPKA LIMPUHBI IIPOCEKH IIPOU3BOAUTCS HE pexxe 1 pasa B 6 JieT.

36.2 Kontpoas pacno/ioxeHusi PyHAAMEHTOB ONop,
COCTOSIHMSI OCHOBAaHHIi onop ¥ ()yHIaMEHTOB.

36.2.1 I1. KoHTpoJ1b pacnoioixeHus 3JIeMEHTOB 0TIop

IpousBomsiTcsi M3MepeHust (BBIOOPOYHO): 3ariyOseHusi JKeNe300€TOHHbBIX, MHOTOIPAaHHBIX,
KOMIIO3UTHBIX OMop, PyHIAMEHTOB B IPpyHTE, PACHIONOKEHHS B IUIaHe (yHIAMEHTOB METAJLTHYECKHX
OIIOp U KeJIe300eTOHHBIX OIIOP Ha OTTSDKKAX, a TAKXKE PACIIONOKEHUS pUreNel H aHKEePOB OTTSIKEK.

Wzmepennsle 3HaueHUs Ha BJI 35 — 750 kB He MOKHBI IPEBBIMIATH HONYCKOB, MPUBEICHHBIX B
Tabmuie 36.1 u B mpoexTax KOHKpeTHbIX BJI. 3MepeHus BBITONHSIOTCS Ha 3 % 00IIero Konu4yecTna
YCTaHOBJICHHEIX OTOP.

3arnyOneHue B IPYHT CTOEK JKeJIe300€TOHHBIX OIOp, JKeJIe300€TOHHBIX PUCTABOK AEPEBSIHHBIX
OIIOp U CTOEK AepeBsHHbIX ornop BJI 0,38 — 20 kB nomkHO OBITh He HIKE IPOEKTHBIX 3HAYCHHIA, HO
He MeHee 1,5 M ais onop BJ1 0,38 kB u 1,7 m st onop BJI 6 — 20 kB. st onop BJI 35 kB u Bbite
3arayOeHue OIPENEeseTCsl IPOSKTOM.

ITpoBepka 3ariyOiIeHHs B TPYHT XKeJIe300eTOHHBIX OIOP NPOU3BOMUTCS HA AHKEPHBIX U aHKePHO-
yrJIoBBIX ornopax 1 Ha 20 % mpOMeKyTOYHEIX OIIOpP.

Tabmuna 36.1. Jlonycku Ha pacnojoxeHnue cOOpHBIX PyHIaMEHTOB U cBaii orop Ha BJI
HanpsbkeHueM 35 — 750 kB, MM

HaumeHoBaHue CaobonHocrosiye onopbl [OHOps! ¢ OTTSDKKAMHU
Paccrosinue Mexny oCIMH NOTHOXKHUKOB B
o A 420 +50
TUIAHEe
Pa3HOCTB BEPTUKAIBHBIX OTMETOK BEpXa 20 20
INOAHOXXHUKOB
CMellieHe EHTPA MOJHOKHUKA B TJIAHE - 50
3a30p Mexay ONOPHOM ILUTUTOM CTBOJIA OMOPHI U
P y onop p He nonyckaercs -
($yHIaMeHTOM

IIpuMeyaHnue - * KoruuecTBo MPOKIANOK UL KOMIICHCALIMH PA3HOCTH OTMETOK JOJDKHO OBITH HE 00JICE YCTHIPEX
obmeii TomuuHOH He Gonce 40 MM; WIOmMAX W KOHQUIYpaLHsA MPOKIAJOK JOJDKHEL COOTBCTCTBOBATH KOHCTPY KIHH
ONOPHBIX YaCTEH OMOPHL.

36.2.2 11, M. KoHTpoJib cocTosiHus PyHAAMEHTOB

OnpenensroTcst pasMepbl CKOJIOB M TPEIHH (YHAAMEHTOB, OTKIOHEHHUS! Pa3MELIeHHsT aHKEPHBIX
GonToB, a TakkKe HX Pa3MepOB.

H3mepeHHbIe 3HaUeHHs He JOJDKHBI IPEBBIIATh NpuBeneHHbIE B [58] u npoekTtax BJL

3a30psl MeXy ONOPHOI MATOH ONOpHI U GYHAAMEHTOM HE HOMYCKAIOTCS.

Koppo3ust ankepHbIX 601TOB HYHIAMEHTOB HE OJKHA NpeBbInaTh 20 % OT MPOEKTHOrO CEUEHUSL.

TepronuIHOCTDb OLIEHKU COCTOSIHUS (YHAAMEHTOB - IIPH IpOoBeAeHnH ocMoTpos BJL.

36.3 I1.M. KoHTpo/b N0JI0’KEHHS 01I0P

H3MepsroTCst OTKIIOHEHHS! Onop BAOJE U nornepek ocu BJI, monoxxenne Tpasepc Ha omopax.
Jonyctumble 3Ha4€HHs OTKJIOHEHHH M CMELICHHI1 OTOp M OTKIIOHEHHI TPaBepC NPUBENCHBI B
tabauuax 36.2 (I) u 36.3 (M).
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Tabanna 36.2. Homycrumele otknonenust (IT) monoxenus onop u ux syneMenToB Ha BJI
35-750 kB

IpenenbHblE 3HAUEHHs] OTKIOHEHHUS IS OLIOpP, MM
MeTtannu4eckux
Haumenosanue Kenez00eTOHHBIX U
COMIOSHTHbIX (pemeruaTeix 1 | JlepeBsIHHBIX
MHOTOIPaHHBIX)
1. OTkyIoOHEHNEe BepXa CTOWKH OIOpPbI H/100 — s
OT BEPTHKAJbHOH OCH BIONb M| IOPTAJBHBIX OIOP
nonepex BJI (H — BbicoTa CTOWKH):
H/150 — s H/200 H/100
OJTHOCTOEYHBIX OIOp
2. CMeleHre ONoOphI
nepreHauKyJsipao ocu BJI (Beixon
U3 CTBOPA):
- ISl ONHOCTOEUHBIX OIOP MPHU IJTHHE
IIpoIeTa, M:
1o 200 100 mm 100 Mmm 100 mm
6onee 200 200 MM - 200 MM
ot 200 mo 300 - 200 MM -
6onee 300 - 300 MM -
- sl TIOPTAJIbHBIX METAJLUIMYECKHX
OlOp HA OTTSDKKaX INpH  JUIMHE
IIpoJIeTa, M:
o 250 - 200 MM -
6onee 250 - 300 MM -
- UL TIOPTAJIbHBIX KeJIe300€TOHHBIX 200 MM - -
orop
3. BeprukaibHOe OTKIOHEHHE KOHIIA L/100 — ans - L/50
TpaBepcsl (ayHA TpaBepchl L, MM) | omHOCTOGUHBIX onop
4. OTKIOHEHHEe KOHLIA TPaBEPCHI L/100 — nna 100 MM L/50
IIPOMEXKYTOYHOU omnope!l BAojab BJIL;| onpHOCTOEUHBIX OMOD
IUISL YIJIOBOM OMOPBI — OTHOCHTEIBHO)
OuccekTpuchl yria moBopora BJI
(nnuHa Tpasepes! L, MM)
5. OtkIOHeHHe OT TIPOEKTHOTO 100 mm - -
PacCTOSIHUSA MEXKIY CTOMKaMH
IIOPTaJIBbHOM OOpbI
OrtkioHeHne ocu TpaBepchl
MOPTAJILHOH OIOPEI C OTTSKKAMH OT
TOPU30HTAJIbHOI ocu (nnuHa
TpaBepchl L):
no 15 m L/150 L/150 -
Gonee 15 m L/250 L/250 -
Tabmuua 36.3. JlonyctumMele oTkiIoHeHust (M) moIoxkeHust onop U ux 3nemeHTos Ha BJI 35-750 kB
IlpenenpHble 3Ha4€HNs A7 ONOP
Merannuyeckux
Hanmenosanue KenesobeTOHHBIX U
COMIOSHTHBIX (peweryaTeix U | JlepeBsIHHBIX
MHOTOTPAHHBIX )
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1. OTknoHeHue Bepxa CTOMKH OMOpPbI OT
BEPTHKAIBHOW OCH BJOJb U MOMEPEK

- onop OPY (BHoib MPOBOIOB).
2.2. I'opu3OHTaJIbHBIE:
a) OTHOCHTEJIbHO JUIMHBI KOHCOJH AJIA

- MEPEXOMHBIX;
- oniop OPY (B1oib MpOBOIOB).

- oniop OPY (Bnosb MpoBOJIOB).

He nopmupyercst

He nopmupyercs

orop: He nopmupyercs He nopmupyercs
- MPOMEKYTOYHBIX; He Hopmupyercs He Hopmupyertcs
- KOHLIEBBIX; L/50 L/70
- 151 aHKEPHBIX U aHKEPHO-YTJIOBBIX; L/50 L/70

B) otHocurensHO mHBI Tponera| He Hopmmpyercs He nopmupyercs
TPaBePCBHI JUIA OTIOP: He nopmupyercs He Hopmupyercs
- IPOMEKYTOYHBIX; He Hopmupyercs He nopmupyercs
- KOHLIEBBIX;, L/150 L/200

- 11 AaHKEPHBIX U AaHKEPHO-YIJIOBBIX; L/50 L/200

- IEPEXOIHBIX;

BJI (H - BBICOTA

CTOMKH, MM): H/30 H/50 H/30
- IPOMEKYTOYHBIX; H/50 H/100 H/50
- aHKEPHBIX, H/50 H/100 H/50
- onop OPY (Bmosb npoBozIoB), H/100 H/100 -

- CTOHKH OoIop noz, 00opyaoBaHHe, H/70 H/70 -

- onop OPY (monepek npoBoaoOB) H/50 H/100 H/50
- aHKEPHO-YTJIOBBIX; H/60 H/120 H/50
- KOHLICBBIE U YTJIOBEIE; H/60 (BBICOTOI 10 30 H/140 -

- IePEXOHBIX M)

2. Tlporubsr (kpusmsna) tpasepc (L -
JUTHHA TPaBEPCHI, MM)

2.1 BepTUKabHBIE:

a) OTHOCHUTENIbHO IJIMHBI KOHCONHU IS

OTIop: L/30 L/50

- IPOMEXKYTOUHBIX; L/50 L/70

- KOHLIEBBIX; L/50 L/70

- Ul aHKEPHBIX U aHKEPHO-YITIOBBIX; L/150 L/70

- IEPEXOIHBIX; L/50 L/70

- onop OPY (Bmosb mMPOBOIOB).

B) orHOCHMTENBPHO MANMHBI NpOJIETA

TPaBepCHI IS OIOP: L/100 L/150

- IPOMEKYTOYHBIX; L/150 L/200

- KOHIIEBBIX; L/150 L/100

- Il aHKEPHBIX U AaHKEPHO-YTJIOBBIX; L/150 L/200

- MEPEXOHBIX; L/50 L/200

IepuoauIHOCT M3MEPEHHI — IO Pe3yNbTaTaM IMEPUONHYECKHX OCMOTPOB MOCIIE BO3ACHCTBHA Ha
BJI MexaHHMYecKHMX Harpy3oOK, @pPEBBILIAIIIUX pacueTHble 3HaueHHUs (yparaHHblii Berep,
CBEpPXpacueTHOE 0OpPa30BaHUE roNoNeNa).
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36.4 KoHTpOJIb COCTOSIHHS OTIOP

36.4.1 I1. U3mMepeHHe NporudoB METALIOKOHCTPYKLMIA O1IOp

H3mepeHue mnporuOOB 3JIEMEHTOB METAUIMYECKHX ONOP W METAUIMYECKHX DJIEMEHTOB
’KeJ1e300€ TOHHBIX OMOp MPOH3BOAUTCS MPH OOHAPYXKEHHWH BO BPeMsi OCMOTPOB AeOpMALMH STHX
anemeHTOB. IlpenenbHble 3HaueHWs! JIOMYCKOB JJsI CTpeibl mporuba (KpHBU3HBI) 3JEMEHTOB
METAJUTHYECKUX ONOp M MeTAJUTMYEeCKUX aeTaneil »kene3o0eronHbix onop BJI Hanpsoxenuem 35-
750 xB mpHBEAEHBI HUKE:

Tpasepca onop 1:300 nnuHBI TpaBepchbl

1:750 nyuHbI cTOMKH (TIOAKOCA), HO He Oonee

Croiika WM IOAKOC METAJJINYECKON OMOPBI
20 MM

[TosicHbIE YrOJNKH METaJUIMIECKUX ONOp B Ipenaenax

” 1:750 pnuHBI 31€MEHTA
MAHEJIH U 3JIEMEHTOB PEIIETKH B JIFOOOH IJIOCKOCTH

36.4.2 I1, M. KoHTpPOJIb OTTSI3KEK OTIOP

KoHTpousib COCTOSHUS OTTSKEK OINOP M BETPOBBIX CBA3€H IMOPTANBHBIX OMOpP BBHITOIHIETCS IPH
nepuonuueckux ocmorpax BJI. Ilpu BeisiBIeHHM OCHaONEHHBIX WM HEPETSHYTHIX OTTSDKEK
[IPOM3BOIUTCS M3MEPEHUsl TSDKEHMS B OTTSKKAX M BETPOBBIX CBsA3sAX. M3MepeHHs TSDKEHHSA B
OTTSDKKAX M BETPOBBIX CBS3SIX IMIPOM3BOMUTCS TAKKE ITOCIIE MOHTaXa (3aMEHBI) OIIop.

WsmepsieTcsi TSDKEHME B TPOCOBBIX OTTSDKKAX OMNOP MEXAaHWYSCKUM WM SJIEKTPOHHBIM
U3MEPUTENIEM TSDKEHMs. M3MepeHHOe 3Ha4YeHUe TSKEHHs NMPH CKOPOCTH BeTpa He Oonee 8 m/c u
OTKJIOHEHWH ITOJIOKEHUST OMOp B Mpefesax, MPUBENeHHbIX B Tabmumax 362 u 36.3 He JOKHO
OTVIMYAThCS OT IIPEAYCMOTPEHHOTO TpoeKToM OoJtee yem Ha 20 %.

KonTponupyercss HeloCTHOCTb OTTSKEK, M3MepsieTCs] KOPPO3HOHHBIH H3HOC TPOCOB METOIOM
MAarHUTHO# W YJIbTPa3ByKOBOH Ae(eKTOCKONUH. Y MEHbLICHHE IUIOIAAH CEYEHHS TPOCA OTTSKKU
OT UCTHpaHHs1, OOPHIBOB W KOPPOSUOHHOTO M3HOCA HE JOJDKHO npesbimars 20 %.

INeprnoanIHOCTD H3MEPEHUHN TSKESHUS B TPOCOBBIX OTTSKKAX — MEPBBIHA pa3 Ha 2 rofy nocje BBoJa
B 3KCIUTyaTalHUIO, fajiee He pexe 1 pasa B 12 jer.

YMeHblLIEHHE IO CEYEHUS TPOCOBBIX OTTSDKEK, HaXOMSLIMXCs B SKCIUIyaTaluu Oonee 25
JIET - TIO Pe3yJIbTaTaM IMEePUOAMHYECKUX OCMOTPOB.

36.4.3 M. KoHTpoJ/Ib KOPPO3MOHHOI0 H3HOCA METAJIUYECKHX JJIEMEHTOB 0Mop

KonTpomo moanmekaT MeTaUIMueCKHe OIOPbIl M TPaBepPChl, METAJUIMYECKHE JJIEMEHTHI
JKEJIE300E€TOHHBIX U JACPEBAHHBIX OIIOP, METANIUYECKHUE NTOAHOXKHUKH.

Koppo3uoHHBIH HM3HOC METAJIMYECKMX OSJIEMEHTOB ONOp OMNpEAeNsieTcs HM3MEepeHHUEM
MIONIEPEYHOr0 CEYEHHsI METAIMIECKUX 31EMEHTOB.

IIpu crutomHON MMM SA3B€HHOM KOPPO3HMHM METAJUIOKOHCTPYKIMHA JOMyCTUMOE OTHOIICHHE
(baKTUYECKOro CEUeHHs] METAJNIMYECKOro d/eMeHTa ([eTail) K MPeIyCMOTPEHHOro MPOEKTOM He
TIOJDKHO OBITH MEHee:

0,8 — 15t 3JIEMEHTOB MPOKATHBIX MPOQUIe.

0,7 — nyist KOCBIHOK.

YMeHblieHne momaan CEYCHUsA aHKEPOB U TPOCOB OT UCTUPAHUA, 06pI)IBOB U KOPPO3UOHHOI'O
M3HOCA He HOJDKHO TpeBbiath 20 %.

He nonyckaercst CKBO3HOE KOPPO3ZHOHHOE MOPAXKEHHE, IIEIEBAst KOPPO3HsI C MOSIBICHHEM TPEIUH
B CBaPHBIX LIBaX U Pa3pylIE€HHEM CBAPHBIX IIBOB, TPEIIUH B METAJLIE.

Iepuonu4HOCTL H3MEPEHNIT KOPPO3HOHHOTO H3HOCA METAJUIMIECKHUX DJIEMEHTOB C MOMEHTA
oOHapy>KeHHsT KOPPO3HOHHOTO H3HOCA HE Pexe:

- B30Hax 1 u 2 creneneii 3arpsasHenHocTH (C3) atmocdeps! 1 pasa B 12 ner.

- B 30Hax 3 u 4 creneneii 3arpsasHeHHocTy (C3) atmocdeps! 1 pasza B 6 ner.

36.4.4 11, M. H3mepenue e eKTOB *e1e300eTOHHBIX 0M0pP H NPHCTABOK
Onpenensiorcst pasmMepbl TpelMH, Mporu6oB, paspymieHus OeToHa jKene300eTOHHBIX Omop H
HPUCTABOK.
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OneMeHTBI onop OpakylTCsA NpH 3HAYEHHAX NPOrHOOB CTOEK OMOp, pasMepax TPeIlHH H
CKBO3HBIX OTBEPCTHIA, MPEBbILIAIOLINX MPUBECHHBIE B Tabmune 36.4.

IepronuyHOCTD M3MEPEHHIT — NP NPOBENEHHH MEPHOAMIECKHX OCMOTPOB BJL.

IIpoussopuTcst HepaspylIAOMUil KOHTPOJIb MapKu O€TOHa >Kene300eTOHHBIX  CTOEK
CKJIEPOMETPOM H YIIbTPa3BYKOBBIMHU MpHOOpamu.

ITpounocTb GeToHa LEeHTPUYTMPOBAHHBIX CTOEK HE JIOJDKHA ObITh HIke 500 kre/cm? (B3S) mwim
TIPHUBEJICHHON B pOekTe KOHKpeTHOi BJL

TpouHocTh GeToHa BHOPHPOBAHHBIX CTOEK He JIOJkHA ObiTh Hibke 400 krc/cm? (B30) mmm
TIPUBEJICHHOHN B IpoekTe KOHKpeTHOi1 BJL

IeproauaHOCTH M3MEPEHHH ONpeeNaeTcs MO PENISHUI0 TEXHUIECKOTO pykKoBoauTe s CyObekTa
3JIEKTPOIHEPTETHKU.

Tabnuua 36.4. IlpenenbHble 3HaY€HNS NPOrHOOB U Pa3MepoB 1ePEKTOB KeTe3006TOHHBIX CTOEK,
OIIOp ¥ IPHCTABOK

IIpenenvbHOE 3HAUCHHE

Xapakrtep nedekra

I1 M
1. HentpudyrupoBaHHbie CTOHKH OMOp U mMpUcTaBky Ha BJI
35-750 B:
1.1. MckpuBiieHre CTOWKH OIHOCTOEUHOM cBoboaHOCTosInel| He nonyckaercs 10 cm
OIIOPBI
1.2. IMlupuna packpelTus NOPOAOAbHBIX M nonepedHbix| He nomyckaercs 0,5 mm

TpeIquH OeTOHA CTOHKH
1.3. To xe Ha croiikax C HampsbkeHHOH apmartypoill us| He momyckaercs | He nonyckaercs
cransHoro kanara no 'OCT 13840-68

1.4. Ilnomans CKBO3HOTO OTBEpPCTHs B OETOHE CTONKM HMix

cKkoJjia 6eTOHa ¢ OOHAXKEHHIEM MTPONOJIbHOM apMaTyPhl He nonyckaercs 100 cm?
2. BubpupoBaHHble CTOWKM U IpucTaBku onop Ha BJI 0,38-

35 xB:

2.1. OTkjOHEHHE BEPUIMHBI CTOMKM OT BEPTHUKAIBLHOTO 15 cm 50 cm

TIOJIOXKEHHUS C YIETOM

MIOBOPOTA B IpyHTeE (IIpY OTCYTCTBUY BETPA U rOJIOJENA)
2.2. 3MepeHue pacCTOSHUS MEXOY CTOMKON M OCHOBaHUEM 15 % -
MOAIKOCA AHKEPHO-YIVIOBOH OIIOPBEI II0 CPAaBHEHUIO C
HPENyCMOTPEHHBIM IIPOEKTOM

2.3. Illmpura packpeITHs MPOAONBHBIX U monepedHerx| He momyckaercs 0,5 Mm
TPELIIH

2.4. Ilnomane ckona OeroHa ¢ obHakeHmeM mnpogosbHOl| He momyckaercs 100 cm?
apMaTypsl

36.4.5 I1, M. KoHTpo./1b AepeBsIHHBIX AeTaJieii ornop

ITpu mpuemke uzMepsieTcss BHIOOPOUHO COOTBETCTBHE [€OMETPUUECKHMX Pa3MEPOB AEPEBSHHBIX
ZeTajeil Onop PacCYEeTHBIM 3HAUSHUSIM.

OrtkiI0HEHHE pa3MepoB AeTalel 0T NPEAYCMOTPEHHBIX [IPOEKTOM IOMYCKAETCs B NPENeax:
-lcum
+2cMm

- 110 IJIMHE - =1 CM Ha KaXKABbLH METp IJINHBL,

- MHHYCOBOH [IOITYCK AJISI TPaBepC HE MOIyCKASTCsI.

H3mepenue mpoussonurcs Ha 10 % neraneii onop.

Mexay PEeMOHTaMH H3MEpSeTCS CTeleHb (INyOHHA, pasMephl) BHELIHETO W BHYTPEHHETO
3arHUBaHUs JeTajeit onop:

- OCMOTP U IPOCTYKHUBAHHUE z[e'ranef/i 10 BCell ux JJIUHE]

- IO AUaMeTpy -
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