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IIpeaucioBue

[lenn w npuHmunel crangaptuzauuu B Poccuiickont denepanuu yCTaHOBJIEHBI
denepaibHbIM 3aKOHOM OT 27 gekabps 2002 1. Ne 184-d3 «O TexHUYECKOM
PEeryJIupoOBaHUN», 00bEKThI CTAHIAPTU3ALMH U OOLTUE TTOJIOKEHUS MIPU pa3paboTKe U
MIPUMEHEHUH CTaHaapToB opranu3ainuii Poccuiickoit ®enepanun - 'OCT P 1.4-2004
«Crannmaptuzanusa B Poccuiickoit ®@enepanuu. Cranmaptel opranuzamnuii. OOmiue
MOJIOKEHUS», 00mue TpeOOoBaHUS K TOCTPOCHHIO, H3JI0KEHUI0, O(OPMIICHUIO,
COJICP’)KaHUI0O U OOO3HAUYECHUIO MEXTOCYJAapCTBEHHBIX CTaHJApTOB, MPaBWI H
pEKOMEHAAIUMN 0 MEXKTOCYyJapCTBEHHOW CTaHJapTU3allud U U3MEHEHUW K HUM -
I'OCT 1.5-2001, mpaBuiia MOCTPOCHMS, H3JIOKEHHUSA, OQOPMIICHUS U 00O03HAYCHUS
HallMOHAIbHBIX cTaHAapToB Poccuiickoit ®denepanuu, oOmme TpeOOBaHHS K HX
COJIEP)KaHUIO, a Takke TpaBwia O(OPMIICHUS U HU3JIOKEHUS HU3MEHEHUH K
HaIMOHANBHBIM cTangapTaMm Poccuiickoit ®deneparuu - FOCT P 1.5-2012.

CaeneHusi 0 CTAaHIAPTE OPraHU3aAIUH
1. PASPABOTAH

OAO «@upma OPI'POCy» , ipu yuactuu 1IAO «Pocceru u /130,
a takoke OOO HTL «2C», AO «HTL ®CK EDC»

2. BHECEH

JlenapTaMeHTOM TEXHOJIOTMYECKOTO Pa3BUTHS MU WHHOBALUNA M
JlemapTaMeHTOM OIEpPaTUBHO-TEXHOJIOTHMUYECKOTO YIPaBIICHUS
TTAO «Poccern»

3. VTBEPXXJIEH 11 BBE/IEH B I[EﬁCTBHE
Pacniopspxenuem [TAO «Poccern» ot 29.05.2017 Ne 280p

4. B3AMEH
CO 34.45-51.300-97 (P11 34.45-51.300-97)
«O0BEM U HOPMBI UCTIBITAHUH 3JI€KTPOOOOPYI0BaHUS»

3ameuanusa u npennoxenus no HT/[ cnegyer nanpasisate B IIAO «Poccetn»
COTJIaCHO KOHTaKTaM, YKa3aHHBIM Ha 0(QUIIMaTILHOM UH(POPMAIIMOHHOM pecypce Win

110 DJICKTPOHHOM MOYTOM 10 aapecy: nto@rosseti.ru.

Hacmoswuii 0ookymenm ne mooicem Ovblmb NOIHOCMbBIO UMU HYACMUYHO B0CHPOU3BEOEH,
MUPAdXCUpOBAH U  PACNPOCMPAHEH 8 Kauecmee oQuyuanbHo2o u3o0anus 0e3 paspeuieHus
ITAO «Poccemuy. JlanHoe ocpanuuenue ne npedycmampueaem 3anpema HA HNPUCOEOUHEHUE
CMOPOHHUX ~Op2aHU3aYUli K HACMOsWeMy CmaHoapmy U e20 UCNoIb308aHue 6 Cceoel
NPOU3B00CMBEHHO-XO3AUCMBEHHOU OeamenbHocmu. B ciyuae npucoeouneHuss x cmauoapmy
CcmopoHHell opeanusayuu Heooxooumo ysedomums 11AO «Poccemu»
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1 OBJACTDb IPUMEHEHUSA CTAHAAPTA

1.1 B Crangapte npuBEACHBI NEPUOIUYHOCTH, 00BEM M HOPMBI HCIBITAHWNA TE€HEpaTOpPOB,
JJIeKTpOABUTaTENeH, TpaHC(HOPMATOPOB, BBIKJIIOUATENEH U JAPYroro 3JIeKTpooOOpyHOBaHUs
ANEKTPUYECKUX CTAHIIMU U CETEH.

1.2 Cranpmapt paspaboran Ha ocHoBe PJI 34.45-51.300-97 «OO0BEM M HOPMBI HCIBITAHUN
AJIEKTPOOOOPYIOBAHUSY», COACPKUT TPeOOBaHMS, YTOUHEHHbIE C ydyeToM 19 neTHero ombiTa
SHEPrOCHUCTEM, HAJIAJOYHBIX OpraHu3alui, PEMOHTHBIX 3aBOJOB M HAYYHO-HCCIIEAOBATEIbCKUX
MHCTUTYTOB C MOMEHTa BbIXOjAa mocienHeil penakuumu PJI, a Takke HEKOTOpPbIE HOBBIE BUIbI
9KCILTyaTUPYEMOT0 3JIEKTPOOOOPYA0BaHUS.

1.3 CrangapT npeaHazHadeH JUIsl MH)KEHEPHO-TEXHUYECKOIO IEPCOHAa, 3aHUMAIOLIErocs
HaIAIKOM, dKCIUTyaTalue, TeXHUYeCKUM IUarHOCTUPOBAaHHEM, TEXHHUUYECKUM OOCITYKUBAaHUEM U
PEMOHTOM 3JICKTPOOOOPYIOBAHUS MIEKTPUICCKUX CTAHIIUHN U CETEH.

2 HOPMATUBHBIE CCBUUIKHA

B nacrosimem Cranmapre HCIOJIb30BaHbl HOPMATUBHBIE CCBHUTKM Ha CIIETYIOIINE TOKYMEHTHI:

®denepanbHbii 3ak0H 0T 26 MapTa 2003 1. No 35-D3 «O0 31eKTPOIHEPTETHKEY.

I'OCT 1.5-2001 MexrocygapcTBeHHass ~ CUCTEMa  CTaHJAPTU3ALUU. CrangapTsl
MEXIOCyJapCTBEHHbIE, IpaBHJa M PEKOMEHIALMU IO MEXIOCYJapCTBEHHOM CTaHIapTH3alMU.
OO6mmue TpeOoBaHMsI K TIOCTPOSHUIO, U3JI0KEHHIO, 0()OPMIICHHIO, COACPKAHUIO M 0003HAUCHHUIO.

['OCT 10169-77 Mamunsl s1eKTpudeckre TpexdazHble CHHXPOHHBIE. MeTOAbl UCTIBITAHUI.

['OCT 10693-81 BBojbl KOHACHCATOPHBIE TePMETHYHBIE HAa HOMUHAIBbHBIE HanpspkeHust 110 kB
u BbliIe. OOIIMe TEXHUUECKUE YCIIOBHSL.

I'OCT 11362-96 HedtenpoaykTel u cMa3odHble Marepuanbl. Yucino HedTpanmuzanuu. Meron
HOTEHIIMOMETPUYECKOT0 TUTPOBAHHUS.

I'OCT 12.1.038-82 Cucrema cTaHmapToB O0€30MACHOCTH TpyAd. IJIEKTPoOE30MacHOCTb.
[TpenensHO AONMYCTUMBIE 3HAUEHHS HAIPSXKEHUH IPUKOCHOBEHHS U TOKOB

['OCT 13003-88 Macina n3oisinroHHbIe. MeTo | onpeieieHus Ta30CTOWKOCTH B DJIEKTPUYECKOM
noJe.

['OCT 13840-68 Kanatsl cTansHble apMaTypHble 1xX7. TexHuueckue ycaoBwusl.

['OCT 1516.1-76 DnekrpooOopyoBaHHE NEPEMEHHOTO TOKa Ha HampsbkeHus ot 1 mo 500 kB.
TpeGoBaHMs K ANEKTPUIECCKON MPOYHOCTU W3OS,

['OCT 1516.3-96 DnekrpooOopy1oBaHHEe NEPEMEHHOTO TOKa Ha HampspkeHus ot 1 no 750 kB.
TpeGoBaHMs K ANEKTPUIECCKON MPOYHOCTU U3OJISALIUH.

['OCT 1547-84 Macna u cMa3ku. MeTo/ibl OlpeiesieHUs] HaTMYUs BOBI.

I'OCT 15581-80 KonmeHcaTtopbl CBsI3W M OTOOpa MOIIHOCTH JUISl JIMHHHA DJIEKTpoIepeaad.
TexHuYecKne yciaoBus.

I'OCT 17216-2001 Yucrtora nmpoMbinieHHas. Kiacchl Y4MCTOTHI JKUIKOCTEH.

I'OCT 18322-78 Cucrema TEXHHMYECKOro OOCITYXHBAaHUS W PEMOHTA TEXHUKH. TE€pPMHMHBI U
oTpeieNIeHusl.

I'OCT 18995.2-73 TlpoaykThl XHMHYECKHE JKHJIKHE. METOJ OIpeneeHus] IoKa3aTels
pEeIOMIICHUS.

I'OCT 19121-73 HedrenpomykTsl. MeTOa onpeielIeHnst COePKaHUS CEPhI COKUTAHUEM B JIAMIT.

I'OCT 19919-74 KoHTpoib aBTOMATU3UPOBAHHBIH TEXHUYECKOTO COCTOSIHMS —M3IENNN
ABHALIMOHHOM TEXHUKU. TepMHHBI U ONIPEIETICHUSI.

['OCT 20287-91 HedrenpoaykTsl. MeToibl onpeieIeHUs TEMIIEPATYP TEKYUeCTH U 3aCThIBAHHS.

I'OCT 20911-89 Texnuueckasi [uarHoCcTUKa. TepMUHBI U ONTPEACIEHUS.

['OCT 21046-2015 HedrenpoaykTsl oTpaboTanHble. O0IIME TEXHUYECKHE YCIOBHUSI.

['OCT 2517-2012 Hedtb n HETEmpoayKTHl. MeTos1 0TOOpa mpoo.

['OCT 27.002-2015 HanexHOCTb B TeXHUKE. TepMUHBI U OIIpeaeIeHHS.
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I'OCT 28640-90 Macna MuUHEpaJIbHBIE JJICKTPOM3OJSIMOHHBIE. MeETon —ompeneracHus
apOMaTUYECKHUX YTTIEBOIOPOJIOB.

I'OCT 2917-76 Macna u npucaakud. MeTon ompeneneHds KOPPO3WOHHOTO BO3JCHCTBHS Ha
METaJlIbL.

I'OCT 31320-2006 Bubpamus. MeToabl 1 KpuTeprun OaTaHCUPOBKH THOKHX POTOPOB.

['OCT 31873-2012 Hedtb 1 HedTenpoayKThl. MeToabl pyqHOTro 0TO0pa mpod.

I'OCT 33-2000 Hedrenponykthl. IIpo3paunsie u Hempo3padyHbie XUAKOCTH. OnpeneneHue
KMHEMATUYECKOM BA3KOCTH U pacyeT TMHAMUYECKOHN BA3KOCTH.

I'OCT 3484.1-88 Tpanchopmatopsl cuiioBbIe. METObI 3JICKTPOMArHUTHBIX UCTIBITAHHM.

'OCT 3484.3-88 TpanchopmaTopsl CHIOBBIE. MeTOIbI HM3MEPEHUN AUAIECKTPHUUICCKHX
apaMeTpPOB U30JISALIUY.

'OCT 3722-2014 Moamunuuku kaueHus. [llapuku cranpapie. TeXHHUECKHE YCIOBHSL.

I'OCT 3900-85 Hedtb 1 HETETPOAYKTHI. METOIBI ONPECICHUS TUIOTHOCTH.

['OCT 4333-2014 Hedrenpoayktsl. MeToasl ONpeAeNeHUs TEMIEepaTyp BCHBILKA U
BOCIIJITAMEHEHUS B OTKPBITOM THUIJIE.

['OCT 5985-79 HedrenpoaykTsl. MeTo orpeieieHus] KUCIIOTHOCTH M KHCIOTHOTO YHCIIA.

['OCT 6307-75 HedrenponykTel. MeToa ompezeseHus HaTU4Hs BOAOPACTBOPUMBIX KHCIOT U
LIEJI0Y€EH.

['OCT 6356-75 Hedrenponykrel. MeToq ompeselieHus TeMIepaTypbl BCIBIIIKKA B 3aKPHITOM
THUTJIE.

'OCT 6370-83 Hedtb, HedTenpoayKThl W MNpUCAAKH. MeToj ompeaeneHus: MEeXaHHUYeCKHUX
IIpUMeECeH.

I'OCT 6581-75 Marepuanbl 3JIEKTPOU3OJSALUOHHBIE JKUIKHE. METONbl 3JIEKTPUUYSCKHUX
WCTIBITAHU.

I'OCT 667-73 Kucnora cepHast akkyMyJIsTOpHas. TexHUUECKUE YCIOBHUS.

I'OCT 6709-72 Bona nuctmiuipoBaHHasi. TeXHUYECKHE yCIOBUSI.

['OCT 7822-75 Macna nedtsanbsie. MeTos onpeaeneHus: paCTBOPEHHOM BOBI.

'OCT 8.217-2003 TocynapcTBeHHass cucTemMa oOOecmeueHHs eIWHCTBA HM3MEpPEHHIA.
Tpancopmaropsl Toka. MeToiMKa NOBEPKHU.

'OCT 859-2014 Menps. Mapku.

['OCT 8865-93 Cucrembl »snekTpuyeckoid wu3oasuuu. OlLeHKa HarpeBOCTOMKOCTH U
KJIacCHU(pUKaIus.

['OCT 9.602-2005 Eaunas cuctema 3almThl OT KOppo3uu U ctapeHus. CoopyKeHus MoA3eMHBIE.
O6mue TpeboBaHMsI K 3aIIUTE OT KOPPO3UU

I'OCT 981-75 Macina HedT1sHbIe. MeTon onpeieneHus: CTabMJIbHOCTH IPOTUB OKUCIICHHUS.

I'OCT UCO 10816-1-97 Bubparus. KoHTposb COCTOSHUS MalIMH MO pe3yJibTaTaM M3MEpeHui
BUOpaIuy Ha HeBpamaronmxcs yactax. Yacte [. Odmue TpedboBanus.

I'OCT MCO 4407-2006 Yucrora mpomseliuieHHas. OmnpeneneHue 3arps3HEHHOCTH KHJIKOCTU
METO/IOM CUETa YaCTHI] C TOMOIIBIO ONITHYECKOTO MUKPOCKOTIA.

I'OCT HCO 6619-2013 Hedrenponyktsl U cma3ku. Yucno HelTpanuzaumu. Meton
MOTEHIIHOMETPUIECKOTO TUTPOBAHHS

['OCT P 1.4-2004 Crannaptu3anus B Poccuiickoit @enepanuu. Ctanaaptel opranuzanuii. O0mme
TIOJIOKCHHSI.

['OCT P 1.5-2012 Crangaptuzauus B Poccuiickoit denepannu. CraHaapTbl HalMOHAJIbHBIE.
[TpaBuiia mocTpoeHus, U3I0KeHUs, 0hopMIIEHUS 1 0003HAYEHUSI.

['OCT IEC 60947-1-2014 Annapatypa pacrpeieleHus: U yrpaBlieHUus] HU3KOBOJIbTHasA. YacTp 1.
OO6mue mpaBua.

I'OCT P 51069-97 Hed1p 1 HedTenpoaykTsl. MeToa onpeeneHust MI0THOCTH, OTHOCUTENIbHON
MJIOTHOCTH W TUIOTHOCTH B Tpagycax API apeomerpom.

I'OCT P 51947-2002 Hedts u HedTenpoaykTel. OmnpeneneHnue cepbl  METOA0M
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SHEProIUCIIEPCUOHHON PEHTTEHO(IIYOPECIIEHTHOM CIEKTPOMETPHUH.

['OCT P 53203-2008 Hedrenpoayktel. OnpeneneHue cepbl METOIOM PEHTTCHODTYOPECIIEHTHON
CHEKTPOMETPHUH C AUCIIEPCHEH 10 IJTMHE BOJIHBIL.

['OCT P 53708-2009 HedrenpoaykTsl. XKuakoctu nmpo3padHbie U Henpo3padnblie. OnpenencHue
KMHEMaTUYEeCKOU BSI3KOCTH U pacueT IMHAMUYECKOU BSI3KOCTH.

I'OCT P 54331-2011 XKuakoctu ansi mMpUMEHEHHS B DJEKTpOTexHHKe. Hemcrmonb3oBaHHBIE
He(TAHbIC N30JSIMOHHBIE Macia Jisi TpaHC(OPMATOPOB U BhIKIIIOYaTeneil. TexHuueckue ycaoBusl.

['OCT P 54426-2011 (MDK 60480:2004) PykoBocTBO 10 mpoBepke 1 00padoTke serasa (SFe),
B3STO0 U3 3JIEKTPOOOOPYAOBAHUS, U TEXHUUECKHE TPeOOBaHMsI K €0 IOBTOPHOMY UCIIOJIB30BaHUIO.

['OCT P 54827-2011 Tpaucdopmaropsl cyxue. OO1Ie TEXHUIECKHUE YCIOBUSI.

I'OCT P 54828-2011 KoMmIuieKkTHBIE paclpeaeauTeIbHbIE YCTPOHCTBA B METALNTMYECKON
obououke ¢ amerazopoit uzossinuer (KPY D) na HomunansHbie HanpspkeHus 110 kB u Beime. O0mue
TEXHUYECKUE YCIIOBHSL.

I'OCT P 55015-2012 Tpauchopmarops! cunioBbie icnibiTanust 6akoB Ha TePMETUYHOCTD.

I'OCT P 55025-2012 KaOenu CHIOBBIE € IUIACTMACCOBOH M30ALMEN HAa HOMHHAILHOE
HanpspkeHue ot 6 1o 35 kB BkimounTenbHo. O01Me TEXHUYECKUE YCIOBHUSL.

['OCT P 55195-2012 DnextpoobopyaoBaHue IepeMEHHOro ToKa Ha HampspkeHus oT 1 1o 750 kB.
TpeboBaHMs K 3IEKTPUIECKON MTPOYHOCTH HU3OJISIIIH.

['OCT P 55413-2013 Macna HedTsiHbIe H30IAUMOHHBIE. Onpenenenne Mexk(a3Horo HaTSKEHUs
Macii0-BOJia METOJIOM KOJIbIIA.

['OCT P 55494-2013 Macna uzonsiuuonssie. OOHapy)eHue KOPpO3UOHHOH cephl. McnbiTanue Ha
cepeOpsiHOM TOJIOCKE.

['OCT P 8.563-2009 I'ocynapcTBeHHasi cucTemMa oOecrieueHus: €AUHCTBA U3MEPEHH. MeToanKu
(MeTo/1bl) U3MEPEHUH.

I'OCT EN 12766-1-2014 Hedrenponyktsl u otpaboTanHsle Macia. OmpeneneHnue
nosuxJiopupoBaHHbix Oupenunos (PCB) u poacrtBennbix coeaunenuil. Yacte 1. Pasnenenue u
ompezeneHue BblAeNEeHHBIX pojcTBeHHBIX PCB wmeromom razoBoit xpomatorpadpuu (GC) c
MCIIOJIb30BaHUEM 3JIeKTpoHO3axBaTHOro AetekTopa (ECD).

I'OCT EN 12766-2-2014 Hedrenpoayktsl u oTpaboTanHble Macna. OmnpexaeneHue
nonuxJyiopupoBaHHbix OudenusnoB (PCB) u poactBeHHbix coenuHeHuil. Yacte 2. OmnpeneneHue
conepxanus PCB.

I'OCT EN 12766-3-2014 Hedrenpoayktsl u otrpabotaHHble Macma. OmnpeneneHue
noauxjopupoBaHHbix O6upenmioB (PCB) u poacrBennsix coeaunenuil. Yacte 3. Onpenenenue u
BBIUMCJIEHHE cojepxaHus mnoyuxyopupoBaHHblx TeppenmnoB (PCT) u momuxiopupoBaHHBIX
6ensuntonyonoB (PCBT) wmeromom razoBoit xpomarorpapuu (GC) ¢ uCHOIB30BaHHEM
3NIeKTpoHo3axBaTHOro aerekTopa (ECD).

I'OCT P EH HCO 14596-2008 Hedrenpoaykrsl. OnpeneneHne coaepx aHus Cepbl METOJIOM
PEHTIeHO(IIYOPECLEHTHOM CIIEKTPOMETPHUH € AUCTIEPCUEN MO JUITMHE BOJIHBI.

I'OCT P EH UCO 2719-2008 Hedrenpoayktsl. MeToas! onpeieneHus TeMrnepaTypbl BCIBILIKA
B 3aKkpbITOM THIIIE [TeHcku-MapreHca.

'OCT P MCO 3675-2007 Hed1b ceipas u HedTenpoaykThl xkujakue. JlabopatopHblii MeTon
OTIpeIeNIeHus! TNIOTHOCTH C UCTIOIb30BAHUEM apEOMETpa.

'OCT P M3OK 60156-2013 YKunkoctu uzonsunoHHsle. OnpeneneHyue HanpsbkeHus npo0osi Ha
IPOMBIIIJICHHOH YacToTe.

I'oCT P MDBK 60247-2013 JXunkoct wu30aAUUOHHBIE. OnpeneneHne OTHOCHTEIbHOMN
JMRJICKTPUYECKOM MPOHUIIAEMOCTH, TAHT€HCa yIJla IUAJIEKTpUYeCcKUX noTeps (tg delta) u yaensHOTrO
COIIPOTHBIICHUS TIPH ITOCTOSTHHOM TOKE.

I'OCT P MBK 60628-2013 Xuakoctu wuzonsiuonHsle. OnpeneneHue ra30CTOMKOCTH O[T
NEMCTBUEM DJIEKTPUIECKOTO HANIPSHKEHHS U HOHU3AIIHH.

I'OCT P M3K 60666-2013 Macna uzonsiuonHsie HedTsHbie. OOHAapyKeHHE U ONpeelieHue
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YCTaHOBJICHHBIX MPUCAIOK.

I'OCT P MOK 60814-2013 JKuaxkoctu H30IsLMOHHBIE. Bymara M mpeccoBaHHBIM KapToOH,
npornuTaHHbele MacioMm. OnpeneneHue colep:KaHus BOJbl aBTOMATHUYECKUM KYJIOHOMETPUYECKUM
tutpoBanueM 1o Kapiy ®@uiiepy.

I'OCT P MDOK 61125-2013 JKuakocTd WU3OSIIIUOHHBIE HEHUCIIONL30BAaHHLIE HA OCHOBE
YIIIEBOAOPOAOB. MeTobl OnIpeesIeHrs CTOMKOCTH K OKHCIICHHUIO.

I'OCT P MDK 61198-2013 Macna wu30isIIMOHHBIE HEPTsAHbIE. MeTonbl ompeneiaeHus 2-
bypdypona u poCTBEHHBIX COSIMHEHUH.

I'oCT P MOBK 61619-2013 JXunkoctu wu3oisiiuoHHble. OnpeneneHue  3arpsi3HEHUs
nonuxjopupoBanHbiMu Oudennnamu (PCB) meromom ra3zoBoit xpomarorpaduu Ha KanwUISIPHON
KOJIOHKE.

I'OCT P M3K 62021-1-2013 Xuakoctu uzonsiuonHsie. Onpenenenue KucaoTHocTu. Yacts 1.
MeTo/1 aBTOMaTH4eCKOr0 MOTEHIIMOMETPUYECKOTO TUTPOBAHHSL.

['OCT P M3K 62067-2011 Kabenu cuiioBble C 3KCTPYIUPOBAHHOMN H30JIALUEH U apMaTypa K HUM
Ha HoMHHaNbHOE HampsbkeHue cBbime 150 kB (Um=170 kB) no 500 kB (Um=550 xB). MeTos1
UCTIIBITAHUH ¥ TPEOOBaHUS K HUM.

['OCT P M3K 60840-2011 Kabenu cunoBble ¢ 3KCTPYAUPOBAHHON M30JIALIMEH U apMaTypa K HUM
Ha HoMMHaibHOE HampspkeHue cBbimie 30 kB (Um=36 kB) no 150 kB (Um=170 xB). Mertozs!
UCIIBITAHUN U TPEOOBAHUS K HUM.

TP TC 030/2012 O TpebGoBaHHIX K CMa30YHBIM MaTepHaIaM, MacjaaM U CIICITHATEHBIM KHIKOCTSIM

IIpumedanue - [Ipu nonp30BaHIH HACTOSIINM CTAHIAPTOM IIEIECO00pPa3HO MPOBEPUTH ACHCTBUE CCHUIOYHBIX
CTaH/iapToB (CBOJOB MpaBWJl W/WIM KiIacCH()PUKATOpOB) B MH(GOPMAIMOHHOW CHCTeME OOLIero MOJb30BaHUS - Ha
odunmansHOM caliTe HauMoHanbHOro opraHa Poccuiickoit denepanny Mo cTraHAapTU3alMU B ceTH MHTEpHET WM 1o
©XKEroJ[HO M3/aBacMOMy HH(GOpPMAIMOHHOMY YyKa3atento "HalmoHaibHbIe CTaHAAPTHI", KOTOPBIA OMyOJIMKOBAH IO
COCTOSIHMIO Ha | sSHBapsi TEKyILEro roja, ¥ MO BBITYCKaM €XEMECSYHO W31aBaeMOro MH(OPMALMOHHOTO YyKa3aTes
"HanuoHanbHble CTaHAAPTH" 3a TeKyIIUd roja. Eciu 3aMeHeH CChUIOYHBIA CTaHIApT (IOKYMEHT), Ha KOTOPBIA JlaHa
HelaTUPOBAHHAs CCBUIKA, TO PEKOMEHJIyeTCsl UCIONIb30BaTh ACHCTBYIOIIYIO BEPCHIO 3TOTO CTaHAAPTa (JOKYMEHTA) C
YYeTOM BCEX BHECCHHBIX B JaHHYIO BEpCHUIO M3MCHEHUH. EciTi 3aMeHeH CChUTOYHBINA CTaHAApT (IJOKYMEHT), Ha KOTOPBIH
JlaHa JaTUPOBAaHHAS CCBUIKA, TO PEKOMEHAYETCS HCIOJIh30BATH BEPCHIO 3TOTO CTaHAAapTa (IOKYMEHTa) ¢ YKa3aHHBIM
BBIIIIE TOJOM yTBepxkIeHUs (TmpuHsaTHs). Ecu mocne yTBep KIeHHS HACTOSIIETO CTaHAapTa B CCBUIOYHBIA CTaHAAPT
(mOKyMeHT), Ha KOTOPHIM JaHa JaTUpOBaHHAS CCHUIKA, BHECEHO M3MEHCHHE, 3aTparuBarollee IOJI0KEHHe, Ha KOTOpoe
JTaHa CCHLITKA, TO ATO MTOJIOKEHIE PEKOMEHAYeTCs IPAUMEHSATh 0e3 ydeTa JaHHOTO M3MEeHEHUs. Eciu cChUTouHbIH CTaHaapT
(mOKyMeHT) OTMEHEH 0e3 3aMEHBI, TO MOJIOKECHHE, B KOTOPOM JaHa CCHUTKA Ha HETO, PeKOMEHTyeTCs IPAMEHSTh B YACTH,
HE 3aTParuBaroLIeil 3Ty CCBUIKY.

3 TEPMHUWHBI, ONPEJAEJEHUA U COKPAILIEHUSA

3.1 TepmuHBI 1 onpeeIeHUA

B HacTosimeM cranaapTe NpUMEHSIOTCS CIeyIOIe TEPMHUHBI U ornpeieneHus no denepaibHOMY
3akony @3 Ne3d5, T'OCT 27.002, T'OCT 18322, T'OCT 19919, T'OCT 20911, CTO
17330282.27.010.001, CTO 56947007-29.180.01.207, a Takke TEPMHHBI C COOTBETCTBYIOLIUMHU
OTIpeNIeIICHUSIMU:

aBTOMATH3UPOBAHHAS CHCTEMAa MOHHUTOPMHIA M TeXHMYECKOr0 /JAHWATHOCTHPOBAHHUS
(ACMI): Cucrema HenpepbIBHOTO 0OecreunBaromnas coop, XpaneHue, 00padboTKy HHGOpMaIUH U
TEXHUYECKOE IMArHOCTUPOBAHHWE B PEXHME HENPEpPhIBHOIO KOHTPOJS IMapaMeTpoB OOBEKTa C
NPUMEHEHHEM aBTOMATH3HPOBAHHBIX CHCTEM PEabHOTO BPEMEHH U yJacTHEM UYEIIOBEKa.

AaBTOMATH3MPOBAHHAS  CHCTeMa  TeXHMYECKOr0  JMArHOCTHPOBaHUSA  (KOHTPOJS
TeXHHYeCKOro cocrosiHusi): Cucrema JIUarHOCTHPOBaHHSA (KOHTpOIIs), oOecTeunBaromas
IPOBE/IEHUE TUArHOCTUPOBAHUS C IPUMEHEHUEM CPEJICTB aBTOMATU3AIMU U yYaCTHEM UYeJIOBEKa.

aBTOMATHYECKAasl CHCTEMa TeXHHYECKOr0 JHATHOCTHPOBAHHA (KOHTPOJISI TEXHHYECKOIrO
cocrossHusl): Cucrema  JOuarHoCTUpoBaHMsA  (KOHTPOJS), oOecreuuBarolias — IPOBEICHUE
JTUArHOCTUPOBAHUS (KOHTPOJIs) 0€3 yuacTHus yeaoBeKa.
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annapar JJeKTPU4YecKHil: DJIEKTPOTEXHUYECKOE YCTPOWCTBO, MPEIHA3HAUYCHHOE A
BKJIFOUEHUS WM OTKJIIOUEHUS 3JIEKTPUUECKUX LIETIEeH, KOHTPOJIS 3JEKTPUUECKUX U HEANEKTPUUECKUX
apaMeTpOB 3TUX LENEH, a TAKXKE JJIs UX 3alIUThl U YIIPABIICHHUS.

BBICOKOBOJIbTHBIE MCHBITAHUSI: DKCIEPUMEHTAIbHOE OIpEAEIECHUE KAYeCTBEHHbIX U (WJIN)
KOJIMYECTBEHHBIX XapaKTEPUCTUK CBOMCTB OOBEKTa HCHBITAHUM, MPOBOAUMBIE C 33JaHHBIMU
TOYHOCTBIO U JIOCTOBEPHOCTBIO JUIS ONIPECTICHHSI TEXHUYECKOTO COCTOSIHUS 3JIEKTPOOOOPYI0BAHUS
npu mnojavye JUOO BO3HUKHOBEHHMU Ha OOOpPYIOBaHHM CIEICTBHEM OOpaTHOW TpaHchopManuu
HanpspkeHus 1000 B u Beie.

3HAa4YeHHEe IMOKAa3aTesi KayecTBa MacJja, OrpaHHYUBaKIIee 00/JaCThb HOPMAJBHOIO
COCTOSIHUS: 3HaYCHHE, KOTOPOE TapaHTUPYET HAIEKHYI0 paboTy Macia B JIEKTPOOOOpYyI0BaHHUH,
IIPU 3TOM JOCTaTOYHO MUHUMAaJIbHO HEOOXOIMMOT0 KOHTPOJIS MOKa3aTellel KayecTna.

MuHHMaIbHO HEOOXOAUMBIA KOHTPOJIb — 00BEM KOHTPOJIS, YCTAaHOBICHHBIH KaK MHUHUMAJIbHO
HEOOXOMUMBIH B  COOTBETCTBYIOIIMX paszaenax Hacrosuiero CraHgapra 1O KOHTPOIIIO
MacCJIOHATIOJTHEHHOTO 000PYI0BaHUs OTPEICIEHHOTO BH 1A (THIIA).

usMepenne: COBOKYIMHOCTh OIEpaluil M0 MPUMEHEHUIO TEXHUYECKOIO CPEJCTBA, XPaHSIIEro
€IMHUILYy BEJIMYMHBI, 00ECIICUNBAIONINX HAXOXKJACHUE COOTHOIICHUS M3MEPSeMOl BEIHYMHBI C €
€UHULEH B SBHOM WJIM HESIBHOM BHJIE U MTOJIYYEHUE 3HAYCHUS STON BEIMYMHBI.

ucnpapHoe cocTosinue: COCTOSTHHE 3JEKTPOOOOPYIOBaHHMS, PH KOTOPOM OHO COOTBETCTBYET
BCEM TpeOOBaHMIM KOHCTPYKTOPCKOW U HOPMATUBHO-TEXHUUECKON JOKYMEHTAIIUH.

HcnbITaHue: TexHuyeckas ornepanus, 3aKJII0Yaroascs B ONPeIeICHUH OAHON MM HECKOJIbKUX
XapaKTEPUCTUK JAHHON NPOAYKIIMU B COOTBETCTBUU C YCTAHOBIEHHOM IIPOLIETYPOH.

HCNBITATeIbHOE BBINPAMIIEHHOE HaNpsiKeHHe: AMIUIUTYJHOE 3HAUEHUE BBIIPSMIEHHOIO
HANPSDKEHUs, MPUKIAABIBAEMOr0 K 3JIEKTPOOOOPYJOBAHMIO B TEUEHHE 3aJaHHOTO BPEMEHU MpU
OIPEENIEHHBIX YCIOBUSX UCIBITAHUS.

HCHBITATEIbHOE HANPSAKEHHe MPOMBIILJIEHHOH 4acToThbl: JlelicTByroliee 3HauYeHUE
HanpspkeHus: nepeMeHHoro Toka 50 ', KoTOpoe MOJKHA BBIIEPKHUBATH B TEUEHUE 3aJaHHOTO
BPEMEHH BHYTPEHHSS W/WIM BHEMIHSS M3O0JSAIUS DIIEKTPOOOOPYIOBAHMS MPH OMPEIEICHHBIX
YCIOBUSIX.

Kka0equ ¢ mjactMaccoBoil m3ousinmeii: KaGenu ¢ umzonsnueid M3 MOJMBHUHUIXIOPHIHOTO
IUTACTUKATa WM CUIMTOIO IMOJIMATUIIEHA, C HApYXHOW OOOJOYKOM WM 3alUTHBIM IIUIAHTOM M3
HNOJMBUHUIIXJIOPUIHOTO TUIACTHKATA U KaOelu ¢ U30JSIMeN U3 CIIMTOrO MOJIMATUIICHA C 3alllUTHBIM
[IJIAHTOM U3 MOJINATHUIICHA.

KOMILJICKCHOE AHUArHOCTHYecKoe obcienoBanne: Kommiekc MeponpusaTHii, TPOBOAUMBIN 1O
CHEeMaJIbHBIM TporpaMMaM Juisl TOJy4yeHUs OOBEKTHBHOM M JIOCTOBEPHOM HHGpOpManuu o
TEXHUYECKOM COCTOSIHUM 00O0pYAOBaHU, €ro (PyHKIMOHAIBHBIX Y3JI0B M CUCTEM PaCIIMPEHHBIMU
METOJaMH JMAarHOCTUPOBAHUSA C LEJNbI ONPEAEICHUS €ro INPUTOJHOCTH K OKCILTyaTaluu II0
npaBuiam, ycranoBiaeHHbBIM HT/I, pa3paboTku pekoMeHaaluii Mo paroHaTIbHON dKCIUTyaTalluud 1
PEMOHTY.

KOHTPOJIb Hepa3pywmawoummii: KoHTponb CBOMCTB M mapameTpoB 0o0bekTa (U3aenus), Mpu
KOTOPOM HE HapyIIAeTCsl MPUTOJHOCTh 00bEKTa (M3AEIHs) K UCTIOJIb30BAaHHUIO 110 HA3HAYEHUIO U He
BO3HUKAIOT NMPEANOCHIIKY MOBPEXKACHUS TPOTYKITUH.

KOHTPOJIb mnepuoanveckuii: KoHTpomb, Npu KOTOpPOM TNOCTYIUIGHHE HWHGPOpMAUUA O
KOHTPOJIMPYEMBIX MTapaMeTpax MPOUCXOIUT Yepe3 YCTaHOBIIEHHbIE HHTEPBAJIbI BPEMEHHU.

KOHTPOJIb TEeXHHYECKOro CcOCTOSIHUSI (KOHTPOJIb): [IpoBepka COOTBETCTBUS 3HA4YE€HUM
napaMeTpoB 00bEKTa TPeOOBAHUAM TEXHHUYECKOM JOKYMEHTAIMH M OIpe/eieHHe Ha 3TOH OCHOBE

OJHOI'0 M3 3aJJaHHBIX BUAOB TCXHHUYCCKOT'O COCTOSAHUA B Z[aHHBIﬁ MOMCHT BPEMCHHU.
11 puMeEedIaHHUe: BI/IHaMI/I TEXHUYCCKOTO COCTOAHHA SABJISIOTCA, HAIPUMEP, UCIIPABHOC, pa6OTOCHOCO6HO€,
HCUCIIPABHOC, HCpa60TOCHOCO6HOC U T.II. B 3aBUCHMOCTH OT 3HAYCHUI napamMeTpoB B ,HaHHbIﬁ MOMCHT BPCMCHHU.

MOHMTOPUHI:  HemnpepblBHBII ~ KOHTpOJIb  MapaMeTpoB  O00BEKTa C  NPHUMEHEHUEM
ABTOMAaTU3UPOBAHHBIX CPEACTB (cHCTeM), oOecreunBaromuX CcOOp, XpaHeHHE U 00paboOTKy
uH(pOpMalluU B peaJIbHOM BPEMEHH.
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HaJeKHOCTh: CBOMCTBO 00BEKTAa COXPAHATH BO BPEMEHH B YCTAHOBIICHHBIX MPE/IEIax 3HAUCHUS
BCEX MMapaMeTPOB, XapaKTEPU3YIONINX CIIOCOOHOCTh BBIOJIHSATH TpeOyeMble PYHKIIMH B 33JaHHBIX
peKUMaxX M YCIOBUSAX  NPUMEHCHHS, TEXHHYECKOTO  OOCIHY)XHBaHHs, XpaHCHUS U

TPaHCIIOPTUPOBAHUS.

I1 puMcEcUdYaHUC- Ha[[e)KHOCTL SABJICTCA KOMIIJIICKCHBIM CBOI7[CTBOM, KOTOPOC B 3aBUCUMOCTH OT HAa3HAYCHUA
00BEKTa U yCJ'IOBI/[ﬁ €ro NpuUMCEHCHHA MOKET BKJIHOYATb 6e3OTKa3HOCTL, JA0JITOBEYHOCTb, PEMOHTOINPUTOAHOCTL U
COXpPaHAEMOCTb UJIN ONIPEACICHHBIE COUYECTAHUA DTUX CBOMCTB.

HanpsikeHue JuHeiiHoe: Hanpspkenue Mexy (pasHbIME IPOBOIAMU 3JICKTPUUECKOM CETH.

Hallpsi’keHHe HOMHMHAJIbHOe: HampsbkeHue, Ha KOTOpOE€ CIPOEKTUpPOBAaHA CETh WU
000pyIoBaHNE M K KOTOPOMY OTHOCAT UX pabovre XapaKTePUCTHKHU.

HanpsikeHue pasHoe: HanpsbkeHue Mexxay (pazHbIM IPOBOJOM M HEHTPAIbIO.

HapadoTka: [IpogoKUTEeIbHOCT UM 00BeM paboThl 0OBEKTA.

HeHcnpaBHoe cocTosiHue: CocTossHuEe 00BEKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTS OBl
OJTHOMY H3 TpeOOBaHHI HOPMATUBHO-TCXHHUECKOW H (MJIM) KOHCTPYKTOPCKOW (IPOCKTHO#)
JOKYMEHTalluU

HepaboTocnocoOHoe cocTosiHue: CoCTOssHUE 00BEKTa, IPU KOTOPOM 3HAYEHHUE XOTS Obl OJTHOTO
HOKa3aTessi, XapaKTepU3yIoIero CrioCOOHOCTb BBIMOIHATH 3aJaHHble (YHKIIMH, HE COOTBETCTBYET

TpeOOBaHUSAM HOPMATUBHOW TEXHUYECKOMN U (MIJIM) KOHCTPYKTOPCKOM (ITPOEKTHOM) TOKYMEHTAIMH.

[IpuMmeuanue - i cnoxxHbIX 00BEKTOB BO3MOXKHO JIeJIEHHE WX HepaboTOCIIOCOOHBIX cocTostHuid. [Tpu aToM U3
MHOXECTBa HEPabOTOCIIOCOOHBIX COCTOSHMH BBIAEIAIOT YAaCTUYHO HEPaOOTOCIOCOOHBIE COCTOSHMSA, HMPU KOTOPBIX
00BEKT CIOCOOEH YaCTUYHO BBIIOJIHATH TpeOyemble ()yHKIUH.

00BbEKTHI JIEKTPOIHepreTuku: MMyiiecTBeHHbIE 00BEKTHI, HEOCPEICTBEHHO UCIIOIb3yEeMbIE B
nporiecce MPOU3BO/ICTBA, TIEPEIAYH HIEKTPHUECKON YHEPTUH.

NoKa3aTe/]b IMpeAeJbHOro cocTossHusi: KonuuecTBeHHass XapakTepUCTHKA OJHOTO WIIH
HECKOJBKMX CBOWCTB, COCTABJISIONIUX (OMPEACIISIONINX ) TPEACIbHOE COCTOSHIE O0BEKTA;

NpeaeJbHO JI0NYCTHMOe 3HAYeHUe NMapaMerpa (nmpeaejbHoe 3HadYeHue): Haubosbiiee mnu
HaVMEHbIIEe  3HAYCHHWE  MapaMeTpa,  KOTOpOe  MOXET  HMeTh  paboTocrmocoOHOe
3JIEKTPOOOOpYyI0BAHHUE.

npeneyibHoe cocrosinne. CocTosiHuE 00BEKTa, MPU KOTOPOM €ro JajbHEWINas dKCIUTyaTalus
HEJIOMYCTHMa MJIM Helleaecoo0pas3Ha, J1M00 BOCCTAHOBJIEHHE €ro paboTOCHOCOOHOTO COCTOSHUS
HEBO3MO>KHO WJIM HEIIeJIeCO00pa3Ho.

padorocnocodHocTh 00bekTa: CocTosiHUE 00BEKTa, MPU KOTOPOM 3HAUEHUS BCEX MapaMeTpoB,
XapaKTEPU3YIOIUX CIIOCOOHOCTh BBIMOJIHATH 3a/laHHBbIE (DYHKIIMH, COOTBETCTBYIOT TPEOOBAHUSIM
HOPMAaTHUBHO-TEXHUYECKOH U (M) KOHCTPYKTOPCKOM (IIPOEKTHOI) JOKYMEHTAIMH.

padorocnocodHoe cocTosinne: CocTosiHue 00BEKTa, IPU KOTOPOM 3HAUEHUS BCEX IMOKa3aTeleH,
XapaKTepU3YIOIUX CIHOCOOHOCTh BBIMOJHATH 3aJaHHblEe (DYHKIMHM, COOTBETCTBYET TpPeOOBAHUSAM
HOPMAaTHUBHOM TEXHUYECKOM U (MJIM) KOHCTPYKTOPCKON (IIPOEKTHOM) JOKYMEHTAIUH.

pe3epBHOE JIEKTPOOOOPYyAOBaHUEe: DIIEKTPOOOOPYIOBAaHUE, HAXOsIIeecs HAa XPAaHEHUW Ha
TEPPUTOPUU UM BHE TEPPUTOPUM PHEProoOBEKTa, MpeaHa3HAUCHHOE Ul 3aMEHbl aHAJIOTHYHOTO
000pyT0BaHUs.

PEMOHT MO TeXHHYECKOMY COCTOSIHMIO: PeMOHT, mpu KOTOpOM 00BEM M MOMEHT Hayaia
PEMOHTA OTPEACTISIIOTCS TEXHHYECKHUM COCTOSTHHEM, TIPU ATOM, KOHTPOJIb TEXHUYECKOTO COCTOSTHUS
BBITIOJIHSACTCSI B 00BEMeE, YCTAaHOBJIEHHOM JOKYMEHTAallMeld MPOU3BOAUTENS OOOPYAOBAaHUS WIH
tpeboBanusimu HT /I,

pecype: CymmapHas HapaboTka 0OBEKTa OT Haydaja ero 3KCIUIyaTallud WM BO30OHOBJIEHHUS
AKCIUTyaTaIlH ITOCIIE PEMOHTA JI0 TIepeXo/a B peAeIbHOE COCTOSTHHE.

cpok cay:xk0bl: KanengapHas MpoAOKUTENBHOCTh SKCIUTyaTallkd OT Hadaja SKCIUTyaTalluu
00BEKTa WIIH €€ BO3OOHOBIIEHUS ITOCIIE PEMOHTA JI0 €ro IMepPexo/ia B MPeIeTbHOE COCTOSIHHE.

Tem10BU3UOHHBbII uHpakpacublii (UK) kouTposb: JluctanunoHHoe (OECKOHTAKTHOE)
HaOJIOIeHHe, W3MEpEeHHEe W PETUCTpalHs MPOCTPAHCTBEHHOTO/TPOCTPAHCTBEHHO-BPEMEHHOTO
pacripesielieHus] paJualMOHHOM TeMmmepaTypbl OOBEKTOB NyTeM (OPMHUPOBAHUS BpPEMEHHOU
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MOCIIEZIOBATEIbHOCTH TEPMOTpaMM U OMpeEeNieHHs TeMIepaTypbl MOBEPXHOCTH OOBEKTa 0
U3BECTHBIM KO3((UIIMEHTaM H3IydeHUs M IapaMeTpaM CbeMKH (B TOM YHCIIE TeMIleparypa
OKpY’Karollel cpeJibl, MPorycKaHue arMocepbl, IUCTAaHIUS HAOIIOCHHS).

TeXHHYECKHH PYKOBOAMTE/Ib CyObeKTa JJIeKTPOIHepPreTuKu: JIMio B 1ITaTe OpraHU3aluu
cOoOCTBEHHUKA (IKCIUTYaTHUPYIOIIEH OpraHu3aliu), YHOJHOMOYEHHOE NPUHHUMATh pELICHUsS U
OTJIaBaTh PacCHOpPsDKEHUs IO BCEM TEXHUYECKUM BOIIPOCaM KacaTelbHO OOOPYJOBAaHMS JaHHOTO
00BEKTa AIIEKTPOIHEPTETUKH.

TeXHHYecKasl JAUATHOCTHKA (quarHocTuka): OOnacTe 3HAHWI, OXBATHIBAKOIIAS TEOPHUIO,
METO/IbI U CPEJICTBA OIPEIETICHHS TEXHUYECKOTO COCTOSTHUSI OOBEKTOB.

TeXHHYeCKOe [MArHOCTHpPOBaHMe (auarHoctupoBaHue): OmnpeneneHue TEXHUUECKOTO

COCTOSIHHS 00BEKTA.
11 puME€UYaHUCE: 3az[aanI/I TEXHUYECKOTO JUArHOCTUPOBAHUS ABJISIOTCA:
-KOHTPOJIb TEXHUYCCKOT'O COCTOSAHUA,; IIOUCK MECTA U ONIPEACIICHUE TPUINH OTKa3a (HGI/ICHpaBHOCTI/I);
-IPOrHO3UPOBAHUC TEXHUICCKOTO COCTOAHUA.

yabTpaduoaeToBblii KOHTPOJIb: MeTon TUCTAaHIIMOHHOTO HEpa3pyIIAloIIero KOHTPOIs
BBICOKOBOJIbTHOT'O JIEKTPOTEXHUYECKOIO0 000PYAOBAHHUS, IOCPECTBOM BU3yaIU3allMld UCTOYHUKOB
yIbTpauoOIECTOBOIO  M3Iy4eHHs  OT  Je(eKTOB, COMPOBOXKAAIOIIUXCS  IMpolleccaMu
AIIEKTPOPA3PSATHOTO XapaKTepa, COCTOSIIMM W3 ONpEAesIEHHOro o0beMa M I0CIIE0BATEIbHOCTU
MEPONPUIATHI TIO0 TPUMEHEHUIO CPEACTB YIBTPAaBU3UMOHHOTO KOHTPOJIA, JJs HaONIOACHHUS,
U3MEpPEHUs] U pEerucTpauuu  J1e(eKToB  DJIEKTPOpa3psAHOrO  XapakTepa B M30JSLUHU
BBICOKOBOJIbTHOTO 3JIEKTPOOOOPYAOBAHUS MIPHU IUCTAHIIMOHHOM JIMarHOCTUPOBAHUU.

(pU3MKO-XUMHUYECKUH aHaJIN3: OKCHepUMEHTaIbHOE omnpezesieHue COJIepKaHUs
(KOHILIGHTpallMKi) OJHOTO WIIM psda KOMIIOHEHTOB BeIleCTBAa B MpoOe (u3nueckumu, (PU3UKO-
XUMHUYECCKHUMH, XUMIUYCCKUMH WU JIPYTUMH METOJIaMH, a TaKKe (DU3MUECKHUE UCIIBITAHUS 00pa3IoB
C IIeNIbI0 OmpeeneHnus (PU3NIeCKUX U XUMHUYECKUX MapaMeTPOB HOPMUPYEMbIX BEITUUHH.

xpomaTorpadguyeckuii aHaau3 ra3oB, pPacTBOPEHHBIX B Macije. Xpomarorpauueckoe
pa3jieieHue CMECH Ta30B, BBIJCIEHHBIX W3 TpaHCHOPMATOPHOTO Macla, C OmpeAesieHueM
KOMIIOHEHTOB, pa3/IeJIeHHbIX C MOMOIIbI0 MEXaHU3MOB paszzaeneHus. [Ipouecc, ocHOBaHHBIM Ha
MHOT'OKPaTHOM IIOBTOPEHHUH aKTOB COPOIIUH 1 1eCOPOLIMH BEIIECTBA TP IIEPEMELIIEHUH €T0 B TOTOKE
MOJIBUYKHOM (pa3bl BIOJIb HEMOABUKHOTO COpOEHTA.

3.2 O003HaYeHHsI M COKPAIIIEHUSA

B HacrosmeM crangapTe NpUMEHSIOTCS CIEAYIOINE COKPALCHUS:

Ab — akkymynsTopHas 6arapes;

ABII — arperatel 1 UCTOYHUKHU OecriepeOONHOr0 MUTAHUS;

ATI'TI — aBTOMAT rameHus IO,

AIIB — aBTOMaTH4eckoe MOBTOPHOE BKIIFOUEHUE BBIKIIIOYATES;

APB — aBrOMaTu4eckuii peryyistop Bo30yKIeHHUS;

APM — aBToMaTH3HMpOBaHHOE paboyee MecTo;

APT" — anann3 pacTBOpEHHBIX B Maciie T'a30B;

ACM/] — aBToMaTH3upOBaHHAsl CUCTEMa MOHUTOPUHIA M TEXHUYECKOTO AUArHOCTUPOBAHMS
ACY TII — aBromaTnueckas CUCTEMA YIIPABIICHUS TEXHOJIOTMUYECKUM ITPOLIECCOM;
BCB — 6ecmierounas cuctema Bo30yKICHHS;

BI' — BcmomorarenbHbIil TEHEPATOP;

BJI — Bo3aymHas nuHus;

BH — BbIcHICE HaNIPSIKEHMUE,

BO — nuKI1 «BKIIFOYEHHE-OTKIIFOUEHHEY BBIKIIOUATENS;

BT — BeimpsimMuTenbHbIH Tpanchopmarop;

BTB — BcTpeuHO-nIapasuiebHbIe THPUCTOPHBIE BEHTHIIH;

BY — BeipsiMuTenbHAS YCTAaHOBKA;

BY — BbIcOKOYacCTOTHOE BO30YK/ICHHUE;
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I'OCT — mexrocygapCTBEHHBIN CTaHIAPT;

['TOC — ra3orypOuHHas 3NEeKTpUYECKast CTAaHIINS;

3PV — 3akphITOE pacnpeneuTeIbHOE YCTPONUCTBO;

3V — 3azemiisitoliiee yCTpOMUCTBO;

UK — nundpakpacHblii;

KJ1O - KOMITJIEKCHOE TUAarHOCTHYECKOE 00CIICIOBAHNE;

K3 — kopoTkoe 3aMbIKaHuE;

KJI — xabenpHas TUHHS;

KPY — koMIIeKTHOE pacrpeeuTeIbHOE YCTPOMCTBO;

KPVH — KOMIUIEKTHBIE pacIpeIeIUTEIbHbIE YCTPOUCTBA HAPYKHOU YCTaHOBKH;

KPYD3 — koMIIEKTHOE pacnpeAeIuTEIbHOE YCTPOMCTBO 3JIETa30BOE;

KC — KOHTaKkTHOE COEIMHEHUE;

KTII — komriekTHas TpaHnchopMaTopHast MOICTAHITNS,

KY — koHaeHcaTopHas yCTaHOBKA;

MU — MeToirka U3BMEpPEHUH;

HBU — HU3KOBOJIBTHBIE UMITYJIbCHI,

HH — nusuiee HanpsixeHue;

HTJI — HopMaTuBHO-TEXHUYECKAs JOKYMEHTAIUS,

OB — nuKI «OTKJIFOYEHUE-BKIFOUEHHE) BBIKIIIOUATEIS;

OBO — 1Mk «OTKIII0OYEHUE-BKIOYEHUE-0TKIFOUEHNE» BBIKIIIOYATENs;

OIIH — orpannuuTens nepeHanpsiKeHu;

OPY — oTkpbITOE pacnpeeuTeIbHOe YCTPOMCTRO;

OTH — ontuueckuii TpanchopMaTop HAIPSHKEHUS;

OTT — ontuyeckuit TpaHcGopMaTop TOKa,

OV — oOMOTKa yIpaBiIeHHUS;

[TAO — ny0aruHOE aKIIMOHEPHOE 0OIIECTBO;

[1bB — nepexitouenue 6e3 Bo30yXIeHUS;

[TNH — npubop 11t u3MepeHus: Haps>KeHUS;

[TIT — momynpoBOJHUKOBBIH MTpeoOpa3oBaTeb;

IIC — moxcTaHmus;

I1T — nocnenoBaTenbHbIN TpaHchopmaTop;

[ITD — IlpaBuiia TeXHUYECKON AKCIUTyaTallMM 3JIEKTPUYECKHX CTaHUUN U ceteil Poccuiickoit
®Denepauny,

[TYD — [IpaBumna ycTpoicTBa 3JIEKTPOYCTAHOBOK;

P3A — peneiinas 3amuTa 1 aBTOMaTHKA,

PK — xomneHcupyroomui peakTop;

PII — pacnipeienuTenbHBINA ITYHKT;

PIIH — perynupoBaHue 1o Harpy3Kou;

PY — pacnpenenurenbHOe yCTpPOHCTBO;

P® — ¢unpTpoBoii peakTop;

CB — cucrema Bo30YyXIeHHUS;

C3 — creneHs 3arpsA3HEHHOCTY;

CH — cpenHee HanpsiKEHHE;

COIIT — cucrema onepaTuBHOIO MOCTOSTHHOTO TOKA;

CIID — cHIUTHIN TTOJUATHIICH;

CTK — cratnueckue TUpUCTOPHBIE KOMIIEHCATOPBI;

CTH — cucrema HE3aBUCUMOTO THPUCTOPHOTO BO30YXKICHNUS;

CTC — cuctema TUPUCTOPHOTO CaMOBO30YKICHHS;

CVYKT - crynenuaro-ynpasisieMble KOHIEHCATOPHBIE TPYIIIILI;

CVYPTI" — cTyneH4aro-ynpasisieMble pE€aKTOPHBIE TPYTIIIHI;
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CVYT — cucrema yrnpaBlIeHUSI TUPUCTOPAMH;

TH — THnoBast UHCTPYKLIMS;

TII — TpanchopmaTopHast MOACTAHITUSA;

TIIY — TupuCcTOpHAs IyCKOBAsi yCTAHOBKA;

TPI" — THPUCTOPHO-PEAKTOPHBIE TPYIIIIHI;

TV — TexHUYECKHE YCIIOBUS;

TO — ToKONmpPOBOI AIEra30BbIN;

VIIII — ycTpoiicTBa IIJIaBHOTO ITYCKa;

YPM — ycTraHOBKa /I BBIJIAYH M IIOTPEOJICHUS] pEAaKTHBHON MOIIIHOCTH;
VIIP — ynpasisieMblii IIyHTUPYIOIIUNA PEAKTOD;

OKY — hpunbTpoKOMICHCUPYIOIIEe YCTPOHCTBO;

OC/I — GpunbTp CMEIMIAHHOTO JICHCTBUS;

XAPI' — xpomaTorpaduueckuii aHaJIN3 paCTBOPEHHBIX B Maclie Ta30B;
XX — X0JI0CTOM X0/,

UYP — yacTu4HbIN pa3ps;

YPII — yacTOTHO-pEryaupyeEMBbI TPUBOI;

YCK — gyacToTa cOOCTBEHHBIX KOJ€OaHUI;

[ICB — mka¢ cunoBoil BRITIPSIMUTENIbHBII;

IICH — mikad cUI0BOM MHBEPTOPHBIH;

Y — mka¢ ynpaieHus;

OB — a11era30BbIi BEIKIIOYATEb;

OMUY — 3neKTpoOMarHuTHas 4acTy;

FRA —gacToTHBII MeTO/ onpeaesieHus aedopmaiuu 0OMOTOK TpaHchopmaTopa (peakTopa);
Usom — HOMHMHAQJIBHOE JIMHEHHOE HANPSKEHUE;

U, — HoMHHaIbHOE (pa3HOE HAPSIKCHHE.

4 OBHIUE IMOJOXEHUA

4.1 HacTosum CTaHIapTOM CIEIYeT PYKOBOJCTBOBATHCS MPU BBOJE DIEKTPOOOOPYIOBAHUS B
paboTy W B Ipolecce ero 3Kciuyarauud. Hapsay ¢ HacToslmuM CTaHAApTOM CIEIyeT
PYKOBOJICTBOBAaThCSL ~JEHUCTBYIOIIMMHU JOKymMeHTamMu [l1] — [4], a Takke MHCTPYKUUSIMHU
M3TOTOBUTENIEH AJIEKTPOOOOPYI0BaAHHUS.

4.2 HacrosmuM CTaHOApTOM TMpPEAyCMaTpPUBAIOTCS Kak TPaJAWLMOHHBIE UCIBITAHUS,
MOJIOKUTEIHHO 3apEKOMEH/IOBABIINE ce0s B TEUYCHHWE MHOTUX JIET, TaK W HMCIBITAHHS, IUPOKO
MPUMEHSIEMbIE B IOCIEIHUE TOJbl U TOJATBEPAMBINNE CBOIO 3()PEKTUBHOCTb, KaK IMPaBHIO, HE
TpeOyromue BhIBOJa 000pYyI0BaHUS M3 PAaOOTHI U MO3BOJISIFOIINE ONPELNISITh CTEIIEHb PA3BUTUS U
OMACHOCTH BO3MOKHBIX /1€(DEKTOB Ha PAHHUX CTATUAX.

4.3 B HacTosIIIeM cTaHaapTe MPUHSATHI CIICIYIOIINE YCIIOBHBIC 0003HAYCHHUS KaTeTOPU KOHTPOJIS:

I[1 — mpu BBOAE B JKCIUTyaTaIlMI0 HOBOTO JIJIEKTPOOOOPYIOBAHHS U AJIEKTPOOOOPYIOBAHUS,
MPOIIEIIETO BOCCTAHOBUTEIBHBIM WJIM  KamUTAJIBHBIA PEMOHT W  PEKOHCTPYKIMIO Ha
CIELHATU3UPOBAHHOM PEMOHTHOM MPEANPUSITHH;

K — mpu kanuTaapHOM peMOHTE Ha CyOBEKTE IJIEKTPOIHEPTETHUKH;

C — pu cpeTHEM PEMOHTE;

T — mpu TekyIeM peMOHTE IEKTPOOOOPYI0BAHHUS;

M — mMexny peMOHTaMH;

Kareropus «K» BKIII09aeT KOHTPOJIb MIPH KAaTUTATHHOM PEMOHTE KakK JAaHHOTO BHJa OCHOBHOTO
AIIEKTPOOOOPYIOBAHUS, TAK U JPYTOTO O0OPYIOBAHHUS JAHHOTO IPUCOETUHEHUSI.

WcnbiTanus npu CpeHUX pEMOHTaX TypOOTeHEepaTOpOB C BBIBOJIOM POTOpa MPOU3BOMAATCS B
00BEMe 1 o HopMaM 1175 kKanuTansHoro peMmoHTa (K), a 6e3 BeIBo1a poTopa - B 00bEME U 110 HOpMaM
11 Texytero pemonta (T).

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

14

[TepromMUHOCTE KOHTPOJS DJIEKTPOOOOPYIOBaHHUS, €CIM OHAa He Yyka3zaHa B IITD umu B
COOTBETCTBYIOILIMX pa3zefiax HaCcTOSALIEr0 CTaHAapTa, YCTaHABIMBAETCA B COOTBETCTBUU C
JICUCTBYIOIIUMH BHYTpeHHUMH JokyMeHTamMu [IAO «Poccetu» M ero I04epHUX 3aBUCUMBIX
OOIIECTB MM TEXHUYECKUM PYKOBOJIUTENIEM CYOBEKTa 3JEKTPOIHEPIETUKU C YYETOM YCIOBHHA U
OMbITa SKCIUTyaTallud, TEXHHUYECKOTO COCTOSHHUS U CpOKa CIYXObl 3JEKTPOOOOPYAOBAHUS U
YKa3aHUN U3rOTOBUTEIIA.

4.4 B mnHacrosileM CTaHJapTe NpUBEEH IEepeYeHb MCIBITAHUA W TPEENIbHO JIOIMyCTUMBIE
3HaYCHHUS KOHTPOJHMPYEMBIX IapaMeTpoB. TEXHHYECKOE COCTOSHHE 3JIEKTPOOOOpYyIOBaHUS
ONpENENAETCS HE TOJIBKO IIyTEM CPABHEHUS PE3YyJIbTaTOB KOHKPETHBIX UCIIBITAHUN C HOPMUPYEMBIMU
3HAUEHUSMHU, HO U MO COBOKYIHOCTH PE3YJbTAaTOB BCEX IPOBEACHHBIX MCIIBITAHWH, OCMOTPOB U
JIAHHBIX 3KCIUTyaTalliW, YYWUTHIBAas JMHAMHUKY M CKOPOCTh M3MEHEHMs MOKazarejned. 3HauyeHWs,
MOJIyYCHHBIE NIPU HUCTIBITAHUAX, BO BCEX CIIyYasX IOJDKHBI OBITh CONOCTABIICHBI C pe3yJbTaTaMu
U3MepeHuil Ha Apyrux (azax 3JIeKTpooOOpYIOBaHMS U Ha OAHOTUIHOM oOopymoBaHuu. OJHAKO
[JIaBHBIM  SIBJIIETCS COIIOCTABJICHUE W3MEPEHHBIX IIPU HCHBITAHUSAX 3HAYEHUH MapaMeTpoB
3EKTPOOOOPYIOBAaHUSl C UX HMCXOJIHBIMH 3HAUYECHUSMHU U OIIEHKA MMEIOIIUX MECTO Pa3IUyuil 1O
YKa3aHHBIM B HACTOALIEM CTaHIapTe JOMYCTUMBIM M3MEHEHUSM. BpIxon 3HaueHU apaMeTpoB 3a
YCTaHOBJICHHBIE TPaHUIIbI (MpeAebHbIE 3HAUCHUS) CIeAyeT paccCMaTpUBaTh KaK MPU3HAK HaIHUUs
neeKTOB, KOTOPhIE MOTYT IIPUBECTH K OTKa3y 00OPYIOBaHUSI.

4.5 B kauecTBe UCXOAHBIX 3HAUEHUN KOHTPOJIUPYEMBIX MTapaMEeTPOB MPHU BBOJE B IKCILTyaTaIIUIO
HOBOTO 3JICKTPOOOOPYZIOBaHMS MPHUHUMAIOT 3HAYCHHs, yKa3aHHbIE B MACHOPTE WM IPOTOKOJIE
UCIbITaHUN u3roTtoBuTens. [Ipum SKCIUIyaTalMOHHBIX MCHOBITAHUAX B KAuE€CTBE HCXOJHBIX
IPUHUMAIOTCSI 3HAYEHUsI TapaMeTpPOB, ONPE/CIICHHbIE UCIBITAHUSAMHU IIPU BBOJE B IKCIUTyaTalHIO
HOBOTO 3JeKTpooOopymoBanus. KauecTBO mNpoBOAUMOro Ha CYOBEKTE 3JIEKTPOIHEPTETHKU
KallUTaJIbHOIO PEMOHTA OLIEHMBAETCS CPaBHEHHEM pE3YyJIbTaTOB MCIBITAHUN IOCIE PEMOHTA C
JAHHBIMHM, VYKa3aHHbIMM bl MaclopTe€ WM MPOTOKOJI€ HCHbITaHUKW wu3roroBurensa. llocne
KallUTaJIbHOIO WJIM BOCCTAHOBUTEIBHOTO PEMOHTA, a TAKXXE PEKOHCTPYKIMH, MMPOBEAECHHBIX Ha
CIIELHUATIM3UPOBAHHOM PEMOHTHOM IPEANPUATHH, B KAUECTBE UCXOIHBIX AJI1 KOHTPOJIS B IIpoliecce
JanbHEWINEeH SKCIUTyaTallud NPUHUMAIOTCS 3HAUEHHUs, IOJyYE€HHBIE [0 OKOHYaHUM PEMOHTA
(PEKOHCTPYKIIUH).

4.6 KoHTpomb 3JeKTpOo0OOpYIOBaHHS TPOM3BOJICTBA WHOCTPAHHBIX (UPM TpH HATUYUN
HKCHEPTHOTO 3aKIFOUEHUsS SKCIUTYyaTHPYIOLIEH OpraHM3allid O COOTBETCTBUM (DYHKIIMOHAJIBHBIX
MoKasareied 3Toro oO0OpYJOBaHMS YCIOBHUSIM OKCIUIyaTallud W JIEHCTBYIOIIMM OTpPacieBbIM
TpeOOBaHUSAM MPOU3BOJUTCS B COOTBETCTBUHU C YKa3aHUSMHU MU3TOTOBUTEIIS.

4.7 KpoMe HUCIIBITaHUN, TPETYCMOTPEHHBIX HACTOSIILIUM CTaHAAPTOM, BCE AIEKTPOOOOpy10BaHUE
JIOJDKHO TIPOWTH OCMOTpP HEIMOCPEICTBEHHO Nepes MPOBEICHHEM HCHBITAaHWM, MPOBEPKY padOThI
MEXAHUYECKOM 4YacTU M JPYrM€ HUCIBITAaHUS COTJACHO MHCTPYKLIMSM IO €ro JKCIUTyaTaluu M
PEMOHTY.

4.8 TexHMYECKUM PYKOBOAUTEISIM CYOBEKTOB 3IEKTPOIHEPIETUKH PEKOMEHyeTCs 00ecieunBaTh
BHEJ[pEHUE MPEeyCMOTPEHHOT O HACTOSALIIM CTaH/IapTOM KOHTPOJIS COCTOSTHUSI
3JIEKTPOOOOPY0BAHUS MO PAOOYMM HANPSKEHHUEM, ITO3BOJISIOIETO BBISABIATh 1€(EKThl HA PAaHHUX
CTaJUAX UX Pa3BUTHUS, IPUBJIEKas P HEOOXOIUMOCTH OpPraHU3AlMU, aKKPEIUTOBAaHHBIE HA TIPAaBO
IIPOBEJEHUS COOTBETCTBYIOIIMX McHbITaHUM. [0 Mepe HakoIIeHHs OmbITa MPOBENECHUS KOHTPOISA
1o/l paboYuM HaIpsHKEHUEM PElIeHHEM TEXHUYECKOT0 PYKOBOAUTENS CYyObeKTa 3JIEKTPOIHEPTreTUKI
BO3MOXEH Iepexoj K YCTAHOBJICHHIO OUYEPETHBIX CPOKOB PEMOHTA 3JIEKTPOOOOpYIOBAHHUS IO
pe3yibTaTaM TEXHUYECKOTOo JIMarHOCTUPOBAaHUS M OTKa3 OT HEKOTOPhIX BHJOB HCIBITAaHUM,
BBINOJIHSAEMBIX Ha OTKIFOUEHHOM 3JIEKTPOOOOPYAOBAHUH.

4.9 TpebGoBaHus 110 00BEMY M IEPHOAMYHOCTH UCTIBITAHUN PE3EPBHOTO IIEKTPOOOOPYAOBaHUS, a
TAaKKE€ €ro 4Yacred M JeTajedl JOJDKHBI OINpPENEHATbCS HHCTPYKLMSAMHM HW3TOTOBUTENEH
anekTpoodopynoBanus. [Ipn OTCYyTCTBMM TakMX yKa3aHWM B WHCTPYKIUAX OOBEM HCIBITAHUMA
OTIpeNieNIIeTCsl HACTOSIIMM CTaHAAPTOM, a IMEPUOJAWYHOCTb HCIBITAHUN 3IIEKTPOOOOpYyI0BaHUS,
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OIPENENAI0TCA TEXHUYECKUM PYKOBOJUTENIEM CYOBEKTa 3JIEKTPOIHEPIeTUKH.

4.10 VcripiTaHue MOBBIIMIEHHBIM HAIMPSDKEHHEM IPOMBIIUICHHOW YacTOThI HMPOM3BOIUTCS IS
3JIEKTPOOOOPYI0BAHUS Ha HANIpsKEHHE 10 35 KB BKIIOUUTEINBHO.

[Tpu oTcyTCTBHM HEOOXOAMMOM HMCIBITATEIBHON anmaparypbsl IEPEMEHHOTO TOKA JIOIYCKaeTCs
UCTIBITBIBATh JIEKTPOOOOPYZAOBAHUE PACHPENEIUTENbHBIX YCTPOMCTB HampspkeHueM 1o 20 kB, 3a
UCKJTIOUEHHEM OCHOBHOM M30JISIIMU Kabemnel ¢ n30JAueil U3 CIIMTOr0 MOIMATHIICHA, TOBBIIICHHBIM
BBINPSIMIICHHBIM HAIIPSDKEHUEM, KOTOPOE JOJDKHO OBITh PAaBHO IOJIYTOPAKPATHOMY 3HAYEHUIO
MCIBITATENbHOIO HANPSKEHUS TIPOMBILIUIEHHON YaCTOTHI.

4.11 DnexTpooOOpyAOBaHME M H30JATOPbl Ha HOMUHAJIBHOE HANpPsIKEHHE, IPEBbILIAIOIIEe
HOMMHAJIPHOE HANpsIKEHUE DIIEKTPOYCTAHOBKH, B KOTOPOM OHHM SKCIUIyaTUPYIOTCS, MOTYT
VCIIBITBIBATHCS HANIPSKCHUEM, YCTAaHOBJICHHBIM JUIS KJIACCA N30SI JTAHHOU JIEKTPOYCTaHOBKHU.

Ecnu ucnpiTaHyue BBHIIPSIMIIEHHBIM HAIIPSHKEHUEM WIIM HANPSYKEHUEM IPOMBILIUIEHHON 4acTOThI
IPOU3BOAUTCS 0€3 OTCOEAMHEHMs] OIIMHOBKHM 3JIEKTPOOOOPYIOBAHUSA PACHPEACITUTEILHOIO
YCTPOMCTBA, TO 3HAYEHHME WCIIBITATEIBHOIO HAIPSDKEHUS [PUHUMAETCS [0 HOpMaM Juid
3JIEKTPOOOOPYIOBAHHUS C CAMBIM HU3KUM YPOBHEM HCIIBITATEIbHOTO HANPSHKEHUS.

HcnpiTaHue BBIIPSIMIECHHBIM HANpSOKEHUEM WM HalpsHKEHUEM IPOMBIIUIEHHOM YacTOThI
IPOU3BOJUTh C OTCOCIUHEHHWEM KaOeNbHBIX JIMHUH OT TpaHc()OpMaTOpPOB TOKAa NPU HAIUYUU
TEXHUYECKON BO3MOXKHOCTH.

VcnbiTanue BBIIPSAMIICHHBIM — HalpsDKEHHEM  H30JIATOPOB U TpaHCc(OpMaTOpoB  TOKa,
COEIMHEHHBIX C CUJIOBBIMU KabensiMu 6-10 kB, MOXeT npou3BOAUTHCS BMECTE ¢ KaOesIMHu.

4.12 Tlocne noxHOM 3aMeHbl Maciia B MAacJIOHAIOJIHEHHOM 3JIEKTPOOOOPYI0OBAHUN €r0 U30JIALUS
JIOJKHA OBITH TOJBEPTHYTA MMOBTOPHBIM UCIIBITAHUSM B COOTBETCTBHH C HACTOSIIIIUM CTaHIAPTOM.

413 B cinyuyasx BbIXOJAa 3HAUEHUI OIpelessseMblX HpPU MCHBITAHUSAX IApaMeTpoB 3a
YCTAHOBJICHHBIE TPEICINbl JUIsl BBIABICHHS HMPUYMH 3TOTO, a TAaKXKe MPH HEOOXOTUMOCTH Oolee
IIOJTHOM OLICHKM COCTOSIHHMS 3JIEKTPOOOOPYIOBAaHUS B LEIOM U (MJIM) €ro OTHCNIbHBIX Y3JIOB,
PEKOMEHAYETCS UCII0JIb30BaTh JOTIOIHUTEIbHBIE UCTIBITAHUS M U3MEPEHMS, YKa3aHHbIE B HACTOSIIIEM
cranzaapre. Jlonyckaercs NIpUMEHEHNE UCTIBITAHUNA U U3MEPEHUH, HE NIPEAYCMOTPEHHBIX HACTOSALIUM
CTaH/IapTOM, IIPHU YCJIIOBUHU, YTO YPOBEHb UCIBITATEIbHBIX BO3ACUCTBUN HE MIPEBBICUT YKA3aHHOTO B
HACTOSIIEM CTaHJapTe.

4.14 YcrpoiicTBa peneiHOM 3aluThl U 3JIEKTPOABTOMATHKH ITPOBEPSIOTCA B 00BEME U [T0 HOpMaM,
IIPUBEIEHHBIM B COOTBETCTBYIOIIMX HOPMAaTUBHO-TEXHUYECKHUX JOKYMEHTAX.

4.15 MecTHblE MHCTPYKLHMH MO 3KCIUTyaTallUd JIOJKHBI OBITh MPHUBEAECHBI B COOTBETCTBHE C
HACTOALMM CTaHJapTOM.

416 OOBEM W CPOKM HCIIBITAaHUS AJIEKTPOOOOPYIOBAHUS MOTYT H3MEHSTHCS TEXHUYECKUM
PYKOBOJUTENEM CYyOBEKTa 3JIEKTPOIHEPTETUKU B 3aBUCHUMOCTH OT MPOU3BOICTBEHHON Ba)KHOCTH U
Ha/IeXKHOCTH 000pYJOBAHHUS NIPU HAJIMUYUHU COOTBETCTBYIOIIUX 0OOCHOBAHUIA.

417 Jlng KOHTPOJS TEXHUYECKOIO COCTOSIHMSI AJIEKTPOOOOpYIOBaHHUS IOJA pabouyum
HanpsDKEHHEM Ha 3HEpProoObeKTaX PEKOMEHIYeTcs NPUMEHEHUE aBTOMAaTU3MPOBAHHBIX CHCTEM
MOHMTOPHMHTa M TeXHHU4Yeckoro auarHoctupoBaHus (ACMJI), koTopble AOIKHBI OCYILECTBISATh
ONEpaTUBHOE  JMArHOCTHPOBAHME  TEKYIIErO0  TEXHHYECKOTO  COCTOSHHUS ~ 000pylOBaHMA,
CBOEBPEMEHHOE BBISIBIIEHUE BO3HUKAIOLIUX J€(PEKTOB U MPOTHO3UPOBAHUE UX PA3BUTHSI.

4.17.1. OcHoBHBIMH LETsIMH paboTel ACM/] sBnsitoTCS:

- TIpenynpexaeHue BO3HUKHOBEHHUS aBapUNHBIX IMPOIECCOB M3-3a BHYTPEHHUX Je(EKTOB
000pyIOBaHUS M CBOEBPEMEHHOE ITPEI0TBpAIlleHe HEKOHTPOIUPYEMOTO Pa3BUTHS I€PEKTOB;

- ONpejAesieHHe JOMyCTUMON Harpy304HOM CIIOCOOHOCTH;

- TIOBBILIEHHE 3JIEKTPOOE30MACHOCTH OINEPATUBHOIO IEPCOHANA, CHIDKEHHE BIIMSHUS
yeyioBeyeckoro (Qaxkropa B Tmpoiecce cbopa, o0paboTku u (GopMHpOBaHHS PE3yIbTATOB
TEXHUUYECKOTO IMarHOCTUPOBAHUS;

- MHTETPUPOBAHME PE3YJIHTATOB MOHUTOPHUHIA U TEXHUYECKOro quarHoctupoBanns B ACY TII
¥ KOPIIOpaTUBHBIE NHPOPMAITMOHHBIE CUCTEMBI;
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- NpuUMEHEHHe pe3yabTatoB paboTel ACMJ s OIeHKM TEXHMYECKOTO COCTOSHHS |
IUTAHUPOBAHMS CTPATETUU OOCITYKHUBAHUS TPON3BOJICTBEHHBIX aKTHBOB.

4.17.2 ACMJI uMeeT CIeayroNIyl0 apXuTeKTypy:

- IIE€pPBUYHBIE JATUYUKH;

- KOHTpOJUIEpHI cOOpa U 00pabOTKH CUTHAJIOB;

- nporpammHo-TexHuueckuii komrmiekc (I1TK) st 06paboTku u npencraBieHust THPOpMALUU
C JIOKaJIbHBIM W/uiu yaajneHHbIM APM omnepatopa, npeqHa3HauYeHHbIM JUIsl 0OpaObOTKU U aHaIu3a
noJrydaeMoit nH(opmarmm.

4.17.3 Tlapametpsl porpammHoro odecrieueHuss ACM /] 10KHBI COOTBETCTBOBATH CJICTYIOITUM
OCHOBHBIM TPEOOBaHUSAM:

- rubkas HacTpoilka KOH(QUIYypalluud CHCTEMbl C OTOOpaKEHHWEM pa3MEIIEeHUs AATYMKOB Ha
peanbHBIX YepTexkax, pororpadusax, cxemax u T.J. KOHKPETHOTO 00OBEKTa,

- BO3MOXXHOCTb U3MEHEHMS PEKUMOB U MOPSAIKA OIIPOCa JaTUHKOB;

- HaNIATHOCTH rpaduyeckoil popMbI KOHTPOJIS 32 HHTEHCHBHOCTHIO BO3MOKHBIX MPOLIECCOB B
U30JIUH 00cIelyeMoro 000py10BaHus;

- aBTOMAaTHYECKOE MPOBEACHUE 3aMEPOB, C BO3MOXKHOCTBIO (OPMHPOBAHUS CUTHAIOB
OpeayNpeauTeIbHON M aBapUMHOM CHUTHAIM3allMM [pPU IPEBBILIEHUH KPUTHYECKOTO YpPOBHS
U3MEpSEMBIX TapaMeTpPOB;

- NpU COXpPAHEHUM IMOJYYEHHBIX JAaHHBIX JOJDKHA IPelycMaTpUBaThCS BO3MOXKHOCTh
CTaTUCTHYECKOW BHIOOPKH 1O BCEMY MEPHOAY HaOIIOICHUS;

- obecrnieuenue nepenaun AaHHeIX B ACY TII n kopnopaTtuBHble HHGOPMALIMOHHbBIE CUCTEMBI.

4.17.4 Buenpenne ACM/l 10KHO MPOBOJAUTHCS HA OCHOBAHUU COOTBETCTBYIOIIETO TEXHUKO-
9KOHOMHYECKOTr0 0OOCHOBAHMSI.

4.17.5 Ha BHOBb cTposmuxcs U pekoHcTpyupyeMmblx [IC mpu TeXxHHMYECKOH BO3MOXHOCTU
pPEKOMEH/AYeTCs  HPUMEHSTh  3JIEKTPOoOOOpyJOBaHHE B KOHCTPYKTUBHOM  HCIIOJIHEHHH,
o0ecreunBaroIeM BO3MOXHOCTh MOHTa)ka U UCTonb30BaHuss ACMJI ais OneHKH TeXHUYECKOTO
COCTOSIHUSA O] paOb0YUM HAIPSKEHHEM.

4.17.6 ACMJI pexomeHayeTcss OCHallaThb (PyHKIMEH YIAJIEHHOTO JOCTyNa K OIlepaTHMBHON
UH(POPMALIUHU O TEKYIIEM TEXHUYECKOM COCTOSIHUM 000pYIOBaHUS.

4177 B oOCHOBE aJIrOpUTMOB TeXHUYECKOTO auarHoctupoBanus ACMJ] momkHbBl OBITH
peanan30BaHbl ONPOOOBaHHbIE METOJUKHU IO OLIEHKE TEXHUYECKOTO COCTOSHHS KOHKPETHBIX BHIOB
AIEKTPOOOOPYIOBAHMUS.

4.17.8 AnroputMmsl BeinosiHsseMblx ACM/L n3MepeHuii, JOIKHbI ObITh aTTECTOBAHBI B MOPSJIKE,
PEelyCMOTPEHHOM HOPMAaTHUBHO-TEXHUUYECKON JOKyMEHTallel B obnactu oOecredeHus eIMHCTBA
CPEICTB U3MEPEHUN.

4.17.9 CpenctBa uamepeHuid u usMmepurenbHble KaHaibel ACM/] 10kHBI OBITH MOBEPEHBI U
aTTECTOBAHBI B MOPSAKE, MPEYCMOTPEHHOM HOPMAaTUBHO-TEXHUUYECKOH JOKyMEHTaluel B o0nactu
o0ecreyeHns eIMHCTBA CPEJICTB U3MEPEHUH.

4.17.10.Pe3ynbTaThl UCTIBITAHUN U M3MepeHuil, BoinonaHsseMble ACM/] ¢ kanuOpoBaHHBIMHU WU
MOBEPEHHBIMU CPEJICTBAMHU HM3MEPEHUH W M3MEPUTENbHBIMM KaHaJaMH, MOTYT ObITb NPHUHSATHI B
KauyeCcTBE pe3yJIbTaTOB UCIIBITAHUNA U U3MEPEHUH, IPETyCMOTPEHHBIX HACTOSIIIUM CTaHAAPTOM, IPU
yCIOBUM HMX O(GOPMIICHHS B BHUJAE IMPOTOKOJOB YCTAHOBJIEHHONW HOPMATHBHBIMHM JIOKyMEHTaMHU
bopMBI.

4.17.11 Tlpu Hanuuuu (ycTaHOBKe) Ha anekTpoobopynoBanun ACMJI 1 momyuyeHUH BBIXOIHOU
uH(pOpMallu O MPUOTMKEHUN/AOCTIXKEHUN TPENEIbHOTO0 COCTOSHUS U NMPUHATHH TEXHUYECKUM
PYKOBOJUTENEM CYOBEKTa DJIEKTPOIHEPreTHKH pPELIeHHS O BBIBOJE M3 PAaOOTHI (OTKIFOUEHUH)
AIIEKTPOOOOPYIOBAHUS PEKOMEHAYETCSl MPOBEACHUE COOTBETCTBYIOUINX MCIBITAHUN U MPOBEPOK B
COOTBETCTBUM C HACTOSIIMM CTaHJApTOM JJs NOATBEP)KJIEHUS NPUUYMH BBIBOJA 3TOTO
AIIEKTPOOOOpYIOBaHUS W3 pabOThl M MPHUHATHUM OKOHYATENIbHOTO pEeIIeHUs O JajbHEeHIInx
MEPONPUSITHSIX.
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4.17.12 ACMJI nmomkHa aBTOMAaTHYECKHM BOCCTaHABIMBATH CBOIO PabOTOCHIOCOOHOCTH TOCIIE
HECaHKLMOHMPOBAHHOI'O OTKJIFOUEHHUS U TIOCIIENYIOIIETO BKIFOYEHUS TUTaHUS.

4.17.13 Tlom pabouyuM HampsOKEHHUEM JOJDKEH OBITh oOecreueH HEeNMpEephIBHBIA KOHTPOJIb
COCTOSIHUSI CHJIOBBIX aBTOTPaHC(HOPMATOPOB, TPAaHC(POPMATOPOB, W LIYHTHPYIOUIUX PEAKTOPOB C
ucnonb3zoBanneM ACM/] npenMyecTBEHHO IO CIEAYIOLIUM TOKa3aTelsAM:

- DJIEKTPUYECKUM HapaMeTpam (TOKH, HalPsHKCHUsI, aKTUBHBIC, PEAKTUBHBIE MOIIIHOCTH, COS ()
cropon BH, CH, HH;

- BJAroCOJEP>KaHUI0O U COJEPKAHHUIO PACTBOPEHHBIX B TPaHCPOPMATOPHOM Macie
JUAarHOCTUYECKUX T'a30B;

- KauectBy u3omsauuu (tgd, emxoctu) BBogoB BH, CH (mpu cOOTBETCTBYIOIIEM TEXHUKO-
YKOHOMHUYECKOM OOOCHOBAHUH);

- YPOBHIO YACTHYHBIX pa3psagoB (IpU COOTBETCTBYIOUIEM TEXHHKO-3KOHOMHYECKOM
000CHOBaHUM);

- TeMmIepaType BepXHHX CIOEB Macjla Ha BXOJ€ M BBIXOJAE oOxJaguTened (mpu
COOTBETCTBYIOIIEM TEXHHUKO-?KOHOMHYECKOM 00OOCHOBAHHH);

- TemmepaTrype Hanboiyiee HarpeThIX TOYEK OOMOTOK;

- COCTOSIHUIO TEXHOJIOTMUYECKUX 3aIlIUT W CUTHAIM3ALUH, CUCTEM OXJIAXKICHMS, YCTPOUCTBA
PITH (ITbB) mist AT.

4.17.14 Ha o6opynoBanuu, He ocHameHHOM ACM/], HeoOX0IMMO ITPOBOJMTH OIICHKY COCTOSTHUS
HOPMATUBHBIMH CPEJICTBAMU MEPUOIUYECKOTO KOHTPOJISI, @ MPU HEOOXOJUMOCTU — KOMILJIEKCHOE
JUArHOCTHYECKOro 00CJeI0BaHUE MO YTBEPXKACHHBIM JACUCTBYIOIIMM IporpaMmaM M THUIIOBBIM
TEXHUUYECKUM 3aJIaHUSIM.

4.17.15 DkcmlyatupyeMble U BHOBb BBOJMMbIE KOMILIEKTHBIE paclpeAeIuTeNIbHbIE YCTPONCTBA
anerazoBeie (KPYD) nmomxuel oOopymoBatecss ACMJL mpu COOTBETCTBYIOLIEM TEXHUKO-
HKOHOMHUYECKOM 0OOCHOBAHUH.

4.17.16 ACM]I KPY D3 npumensitorcs amns coopa, 00paboTKH, 0TOOpaKEHUS U XPaHEHUS TeKYIIei
uHpopmanuu o cocrostHu KPYD B mponecce skcrutyarauy U npeHasHavyeHa Jyisi HENpepbIBHOTO
MOHMTOPHHIa COCTOSIHUS n3osun KPYO.

4.17.17 ACMJI KPYD noskHbI 00ecrieduBaTh KOHTPOJIb CISIYIOIIMX MOITYJIEH:

- KOMMYTallMOHHBIX almaparoB (BBIKJIIOUATENEH U pa3beIUHUTENCH);

- n3MmeputensHblx 1T u TH;

- OIlH;

- COEIUHUTENIbHBIX 3JIEMEHTOB (COOpPHBIX IIMH, KaOENbHBIX BBOJOB, MPOXOJHBIX BBOJIOB,
3JIEra30BbIX TOKOIPOBOOB).

4.17.18 ACMJI KPYD nomkHa COOTBETCTBOBATH CIEAYIOMIUM OOIIMM TPEOOBAHUSM:

- obecre4ynBaTh U3MEPEHNE HHTEHCUBHOCTH YaCTUYHBIX Pa3psI0B B U30JIALUH;

- o0ecrneunBaTh ONpPEEICHUE MECTa HAXOXKICHUS 1e(heKTa;

- obecre4ynBaTh KOHTPOJIb yTE€UEK 3JIerasa;

- (opMHpOBaTh 3aKIIOYEHHUE O TEXHUUECKOM COCTOSIHUM KOHTPOJIUpyeMbIx Moayieit KPYD.

4.17.19 ACM/] KOMMYTaIlMOHHBIX allapaToB BBIMOJIHAIOT CIEAYIOINe (PYHKIUU:

- ONpPEAeNAI0T OCTATOYHBIM KOMMYTAallHOHHBIN PECYpPC KOHTAKTOB;

- ONpENeNsIoT TEXHUYECKOE COCTOSHUE MPUBOJIA, KOTOPOE JIOMKHO OBITh TOCTATOYHBIM JIJIS
MPOBEJICHUS] KOMMYTAIUH;

- KOHTPOJIMPYIOT TEXHUYECKOE COCTOSHUE U30JISILIMOHHON CUCTEMBI.

4.17.20 Jns ocymiecTBIeHUS] KOHTPOJISI TEXHUUYECKOTo coctosinus BJI, mpu cooTBeTCTBYyIOIIEM
TE€XHUKO-3KOHOMHUYECKOM OOOCHOBAaHMHM pEKOMEHJ0BaHO mpuMeHsATh ACMJ[ nans koHTpons
TEeMIEepaTypbl, BUOpAIIK U/ UITU TOJIONEA.

41721 ACM]J KJI npennasHadeHbl s cOopa, oOpabOTKH, OTOOpakeHHsI U XpaHEHUs
uH(pOpMalliK, XapaKTepU3YIOLIeH TeKyllee COCTOSHUE OCHOBHOM M30JSLUU, KOHLEBBIX U
coequHuTenbHbIx Myt KJI B mpormecce sKcIulyaTanuu, ONpeaeseHHs aBapUHHBIX YYaCTKOB
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KaOeIbHbBIX JTUHUI.

4.17.22 OcHoBuoil menvto ocHamenus KJI ACMJ] sBisercs oOecriedyeHUe TMOTYUCHHS
JIOCTOBEPHOM HMH(pOpMalMM O TeKylleM TexHudeckoM coctosHuM KJI m Mydrt, BO3MOXKHOCTH
IPOTHO3UPOBAHUS Pa3BUTHS 1€(EKTOB IO AMHAMHUKE Pa3BUTHS Pa3psIHBIX MPOLIECCOB B M30JISIINH,
BbIsSIBJICHHE 1€(DEKTOB B M30JIALIMU HA PAaHHUX CTaUAX UX PAa3BUTHUS, IPOBEACHUE ONPEAETICHNUS MECT
BO3HUKHOBEHUS Je(peKkToB B JMHUU. JIt0Oble OTKa3pl B CHCTEMaX MOHUTOPHHTA HE JIOJIKHBI
IPUBOJUTH K MOTEPE TUArHOCTUYECKOM HH(pOpMALUH.

4.17.23 Ocuamenne KJI ACM/J] ocymiecTBisieTcst Mpyu HAJIMYUU COOTBETCTBYIOIIETO TEXHUKO-
9KOHOMHYECKOM 0OOCHOBAHMSL.

4.17.24 ACM/] KJI BBIIONHSAIOT KOHTPOJIb YACTUUHBIX PA3PAI0B B H30JSIHMU KaOSIbHBIX JTUHUH
1 MyQT U/UIU KOHTPOJIb TEMIIEPATYPhI KU KaOesei.

4.17.25 TexHUUECKOE TUArHOCTUPOBAHUE KOHIIEBBIX KaOCIBHBIX MY(PT JOJKHO OCYIIECTBISTHCS
C IPUMEHEHHUEM IEKTPUUECKUX U aKyCTHUECKUX METOA0B HEpa3pyLIAroIero KOHTPOJIS.

4.18 B nacrosmeM cTaHIapTe MpUBEACHBI TUIIOBbIE 00Iue TpeOoBaHus Mo 00bEMaM U HOpMaM
UCHBITAHUN 37eKTpoobopynoBanusd. [lo Tumam 531eKTpooOOpYJOBaHUS, HE HPUBEICHHBIM B
HACTOALIEM CTaHAapTe IS MOIYYeHHUs] HEOOXOIUMBIX JIaHHBIX 10 00bEMaM U HOpMaM OTEIbHBIX
UCTBITAHUH M HPOBEPOK CJENyeT MCIO0JIb30BaTh OQHIMaIbHbIE MaTephalbl H3rOTOBUTENIEH
KOHKPETHBIX THUIIOB 3JIEKTPOOOOPYAOBAHHUS.

419 B HacrosiiieM cTaHaapTe HE NPUBOIATCS METOAMKHU MCIBITAHUM M METpPOJIOTHYECKue
TpeOOBaHUS, TaK KaK OHU OTPAKE€Hbl B JAPYTrUX Marepuagax (MHCTPYKLUSAX, METOJUYECKHX
YKa3aHUAX, TOCOOUAX U T.II.).

4.20 KowmmiekcHoe muarHoctudeckoe ooOcienoBanre (KJIO) TeXHUYECKOTO COCTOSHUS
3JIEKTPOOOOPYIOBAHUS PEKOMEHIYETCS IPOBOAMTH!

- JUIS IIEKTPOOOOPYAOBaHUS, BEIPAOOTABIIEr0 HOPMAaTHBHBIE CPOKH CITYKOBI;

- JJI 3JEKTPOOOOPYA0BaHMSI, HAXOJAIIErOCs B IKCIUTyaTallud, B CIOKHBIX Ul KOMILJIEKCHOM
OLICHKM TEXHUYECKOI'O COCTOSIHMSI —Cly4asX, KOIJa aHajlu3 pe3yJlbTaTOB MOHUTOPHUHIA,
pErlaMeHTHBIX U3MEPEHUH, BBIIIOIHIEMBIX B COOTBETCTBUU C TUIIOBBIMU 00ObEMaMU U HOpMaMH He
JIAIOT OIpPEAETICHHOr0 pe3yibTaTa, a TAaKKe B ClydasX IMOMCKAa MecTa U OIpeneieHHs] NMPUYHUH
HEHMCIIPaBHOCTH WJIM OTKa3a.

KJO npoBoauTcsi ¢ 1e/bl0 OMNpEeNieHUsl CTpaTeruu JallbHEeHIIed sKcIuTyaTaluu, o0bema u
TEXHOJIOTUH MTPOBECHUS PadOT MO KaUTAIbHOMY PEMOHTY JIEKTPOOOOPYI0BaHHUS.

[Tpu nposenenuu KJ1O 11st BbIsiBIeHUS Je(EKTOB 000PYIOBaHMS UCIOIB3YIOT KaK MOJIO0XKEHUS,
W3JIO)KEHHBIE B HACTOSIIEM CTAaHJIApTe, TaK U CIELUAIbHBIE METOJbl, PEAKO HCIOJIb3yEMBIE B
SKCIUTyaTallil, KOTOpble TpeOylOT NPUMEHEHHUs CHEeHHaTbHOTO O00O0pYAOBAaHUSA, PACXOTHBIX
MaTepUasoB, CIEUAIBHON OArOTOBKY IIEPCOHANIA.

Pexomennyemble o6wvembl mnposeneHus KJIO mnpuBeneHbl B COOTBETCTBYIOIIMX —pa3ienax
HACTOAIIET0 CTaHJapTa MO OTAEIbHBIM BHJIAM 3JIEKTPOOOOPYJOBaHMS C YKAa3aHWEM OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TPOBEPOK U UCTIBITAHUH.

Heobxonumocts npoBenenust KJ1O anextpooOopynoBaHus ¢ pacimmpeHueM o0bEMa UCIIBITAaHUN
OTIpeNieNIeTCsl pellIeHNeM TEXHHUUYECKOTO0 PYKOBOJMUTENS CyObEKTa 3JIEKTPOIHEPreTHKH Ha OCHOBE
pe3yJbTaTOB aHalM3a IUIAHOBBIX MCHBITAHUI/M3MEPEHUH M TPOBOAUTCA IO CIEeUHUaIbHBIM
nporpaMMaM C y4eToM TpeOOBaHMI HACTOSIIEr0 CTaHJapTa M HOPMATUBHBIX JIOKYMEHTOB,
OTpakaroIlIKX CHElHaIbHbIE METO/IbI KOHTPOJIS U UCIIBITAHUM.

[Tpu HeoOxoaumocTu ais npoBeaenust KJO npuBnekaroTcs cnenuain3npoBaHHbIe OpraHU3aIiH,
JIOTIYIIIEHHbIE B YCTAHOBJIEHHOM IOPSJIKE K IPOBEJIEHUIO0 TEXHUYECKOTO TMarHOCTUPOBAHUSI.

4.21 OtnenbHble BUABI MCIBITAHUN W U3MEPEHU B COOTBETCTBUHM C HACTOSIIUM CTAaHAAPTOM
MIPOBOJSTCS TIO PELICHUIO TEXHUYECKOTO PYKOBOJUTENS CyOBEKTa AIeKTpoIHepreTUKU. OCHOBaHHEM
JUIS IPUHSATHS TAKOTO PEIIEHUS] MOTYT OBITh:

- BbIpa0OTKa 000pyI0BaHUEM HOPMATUBHOIO CPOKA CIYKOBbI;
- OTpHIIaTeNIbHbIE PE3YIbTATHI IO JPYTUM BHJIAM MCIIBITAHUIN U U3MEPEHUI];
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- HEBO3MOKHOCTb BBISIBIICHUS IPUUMHBI BOSHUKHOBEHHUS Ae(heKTa IpyruMu BUIaMU UCIIBITAaHUH
Y U3MEPEHHUH.
- YBEJIMUYEHHUE KOJIMYECTBA OTKA30B 000PYJOBAHUS.
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5 OBINUE METOJANYECKUE YKA3AHUA 110
HUCIIBITAHUAM JIEKTPOOBOPYIOBAHUSA

5.1 UcnpTanus 351eKTpooO0py 10BaHUS JOJIKHBI TPOU3BOIUTHCS ¢ COOI0IeHHeM TpeOoBaHui [ 3]
u [5].

TpebGoBanusi K TepcoHaly H  Mepbl 0€30MacHOCTH TMPU MPOBEACHUM  HCIBITAHUN
JIEKTPOOOOPYIOBaHUS € IOJAa4el IOBBILIEHHOI'O HANpsSKEHUS OT IOCTOPOHHEr0 HCTOYHHMKA
JIOJKHBI COOTBETCTBOBATH pazneny 39 [3].

W3mepenune N30 HOHHBIX XapaKTEPUCTUK IEKTPO0OOPYI0BaHNUS 1O pabOuUM HampsKEHUEM
paspemiaeTcsi OCYLIECTBISATh MPU YCIOBUM UCHOJB30BAaHUS YCTPOWCTB, OOECIEeYUBAIOIIUX
0€30MacHOCTh paboT M 3alIUTy HOPMAJIbHO 3a3eMJISIEMOT0 HH3KOMOTCHLIHMAIBHOTO BBIBOJA
KOHTPOJIMPYEMOT'0 00BEKTa OT MOSBICHHUS HA HEM OMACHOI'0 HAMPSKEHHS IPU HAPYLIEHUHU CBS3U C
3eMIICH.

5.2 DneKkTpudecKre UCIBITaHUs U30JIALUN AJIEKTPOOOOPYI0BaHHS HEOOXOIMMO MPOBOIUTH MPU
TEMIEPATYpPE U30JIALUHU HE HIDKE TUTI0C O °C, KpOMe OTOBOPEHHBIX B HACTOSIIEM CTaH/IapTe CIIy4aesB,
KOI'Jla U3MEPEHHUs ClIeyeT MPOBOJIUTH NMPH MHOM Temmeparype. B oTnenpHbIX cnyyasx (Hampumep,
IpY TPUEMO-CIATOYHBIX HCIIBITAHUSX, TIPU MMPOBEACHNN aBAPHIHO-BOCCTAHOBUTEIBHBIX pabOT) MO
PEIICHUI0 TEXHUYECKOTO PYKOBOAUTENS CyOBEKTa SJIEKTPOIHEPreTHKU M3MEPEHHUs] TaHTeHCa Yriia
JUDJIEKTPUYECKUX  IOTE€pPb,  CONPOTHUBIEHUS  M30JALMM M JOpyrMe  U3MEpPEeHHs  Ha
3MEKTPOoOOOPYIOBaHUHU Ha HampspkeHue A0 35 kB BKIIOUMTENHHO MOTYT IMPOBOAMTHCA MpHU Oosee
HU3KOU Temrieparype. M3MepeHus 31eKTpUYeCKUX XapaKTepUCTUK U30JISLUY, IPOU3BEICHHbBIE IPU
OTPUIATENIbHBIX TEMIEPaTypax, IOJKHBI OBITH IOBTOPEHBI B BO3MOXKHO KOPOTKHE CPOKH IPHU
TeMIepaType u3oisiuu He Hike 5 °C.

[Tpu otbope TpaHCHOpPMATOPHOTO Macja BaKHO YYUTHIBATH COCTOSIHUE OKPY)KAIOIIEH Cpelibl:
HEXKEeNaTebHO OTOMPATh MAcIO MPU OTHOCHTEIBHOM BIXKHOCTH aTMOC(epHOTro Bo3ryxa Beie 70%
U TemrepaTtype otoupaemoro Macia Huxke 5 °C, atMocepHBIX Oca/iKax, T.K. 3TO MOKET PUBECTHU K
UCKQ)KEHUIO TIPEICTABUTEIBHOCTH OTOMpaeMoil MmpoObl Maciia M, KaK CJIEICTBHE, PEe3yJIbTaToOB
UCTIBITAHUN U aHANM30B. B ciyyae HE0OX0aUMOCTH 0TOOpa Macia MpHU YCIOBUAX XYKE YKa3aHHBIX
MOJIyUYE€HHBIE PE3yJbTaThl HE MOTYT rapaHTUPOBATh COOTBETCTBUE HOPMATHBHBIM 3HAYEHUSIM B
nanpHeimeil skcrutyarauuu. [IoBTOpHBIN, KOHTPOJBHBIN OTOOp HEOOXOJUMO BBIOJHUTH MpPU
ONKalIMX OJarONPHUATHBIX MTOTOMHBIX YCIOBHSIX.

5.3 CpaBHeHHE XapaKTePUCTUK H3OJSALUHM JOJDKHO IPOU3BOAUTHCS TPH OJHOM W TOH ke
TEMIEpaType M30JIALMU WIN OMU3KUX ee 3HaueHusx (pacxoxxiaeHue - He 6onee 5 °C). Ecmam ato
HEBO3MOXKHO, TOJDKEH IPUMEHSThCS TeMIIEpaTypHBIN IiepepacyeT B COOTBETCTBUH ¢ MHCTPYKLUSAMU
0 SKCITyaTallui KOHKPETHBIX BUJOB 3JIEKTPOOOOPYA0BaHUS.

[Tpu m3MepeHun COnmpOTUBIICHUS U3OJALUM (PUKCALUs MOKAa3aHUH MeraoMMeTpa MPOU3BOAUTCS
yepe3 60 c nmociie Hauana n3mMepeHuil. Eciiu B COOTBETCTBUM € HACTOSIIIMM CTaHAApTOM Tpedyercs
onpezaenenue kodddunumenta adbcopbuuu (R60"/R15"), dukcanus mnokasaHwii MPOU3BOAUTCS
nBaxbl: uepes3 15 ¢ u 60 ¢ nocne Havana u3MepeHuil.

5.4 VicnplTaHMIO MTOBBILIEHHBIM HANPsKEHUEM JIOJKHBI IIPEIIECTBOBATD TIIATEIbHbIN OCMOTP U
OILIEHKA COCTOSIHUSI 30U IPYTUMH METO/IaMHU.

[lepen mpoBeneHUWEM MCIBITAHUM H3OJALMU  3JIEKTPOOOOpYNOBaHMSA (32 MCKIIOYEHUEM
BpAILAIOLIMXCSl MALIUH, HAXOIALINXCS B AKCIUTyaTal[ii) HapyKHasi IOBEPXHOCTh M30JISALIUU JT0JKHA
OBITH OYMILIEHA OT IMBUTM U IPA3H, KPOME TE€X CIy4aeB, KOTJa UCIBITAaHUS MPOBOASTCS METOJIOM, HE
TPeOYIOIINM OTKIIIOUYEHHUSI 3JIEKTPOOOOpYI0BaHUS.

5.5 VcnplTaHue M30JSAIMM OOMOTOK BpAIIAIOIIUXCS MAIIMH, TPaHC(HOPMATOPOB M PEAKTOPOB
MOBBILICHHBIM MPUJIOKEHHBIM HanpsikeHHeM 4acToThl 50 ' TOMKHO TPOM3BOAUTHCS OOYEPEIHO
JUTSL KQXKJI0M 2JIEKTPHUYECKU HE3aBUCUMOM 1IeTIN WITU MapaJuleIbHOM BETBHU (B MOCTEIHEM cilydae Ipu
HAJIMYUU TIOJTHOM M30JSUU MeXAy BeTBsiMH). IIpu 3TOM BBIBOJ HCIBITATEIBHOTO YCTPOMCTBA,
KOTOPBII Oy/IeT HaXOIUTHCA 101 HAPSHKEHUEM, COSMHSETCS C BBIBOJIOM HCIIBITYEMOM OOMOTKH, a
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JPYTOH - C 3a3€MJICHHBIM KOPITYCOM HCIIBITYEMOTO 3JIeKTPO0OOPYAOBaHHUS, C KOTOPHIM Ha BCE BpeMs
UCTIBITAHUH TAaHHON OOMOTKH AJIEKTPUUYECKU COSAMHSIOTCS BCE IPYTUe OOMOTKH.

OOMOTKH, CoeTUHEHHBIE MEXIy cO00I HarlyXo M He MUMEIOIINE BHIBEJACHHBIX 00OMX KOHIIOB
KXo (ha3bl WK BETBH, IOJDKHBI HCIIBITHIBATHCS OTHOCUTEILHO KOpIyca 0€3 X pa3beInHEHUSI.

5.6 Tlpu wcHBITAaHUSX AJIEKTPOOOOPYIOBAHMS TOBBIIEHHBIM HampsbkeHreM 4dacTtoThl 50 I, a
TaKKe IMPU H3MEPEHUHM TOKA U TMOTEPh XOJOCTOTO XOJa CHUJIOBBIX M HU3MEPHUTEIIbHBIX
TpaHCQOPMATOPOB PEKOMEHIYEeTCS HCIOJb30BaTh: JIMHEWHOE HaIpsSHKEHWE NUTAIoIIed CeTH,
WUCTOYHUKY MUTAHHSI, 00ECIICUNBAIOIINE CHHYCOUAAIBHYIO (POPMY HAIIPSIKCHHSL.

5.7 VcnbITarenbHOE HaMpsHKEHUE JODKHO MOJHUMATHCS TJIABHO CO CKOPOCTBIO, JOIMYCKAIOIeH
BU3YaIbHBINA KOHTPOJIb TI0 U3MEPUTEIBHBIM TPHOOpaM, U 1O JOCTHKCHUN YCTAHOBICHHOTO 3HAYCHHUS
MOJJICP>KUBATHCS. HEU3MEHHBIM B TEUEHHE BCET0 BpeMeHH ucnbiTanud. [locie TpedyeMoil BeLaepKKU
HaIPsKEHUE TJIaBHO CHIDKAETCS JI0 HYJISL U OTKITIOYAETCHI.

[Ton NPONOIKUTENBHOCTBIO HCIBITAHUS TOAPAa3yMEBAETCA BpeMs MPUIIOKEHHUS IOJHOTO
UCIIBITATEIBHOTO HAMPSKEHUS, YCTAHOBICHHOTO HACTOSAIIUM CTaHIAPTOM.
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6 CUHXPOHHBIE TEHEPATOPHI U KOMIIEHCATOPBI!

! lanee mns cokpamienust - reHepaTopbl. HOMHHANBHAS MONIHOCTD YKA3bIBAETCS AKTHBHAS - JUIS TEHEPATOPOB M
peaKkTHBHAS - 17151 KOMIICHCATOPOB.

6.1 TunoBoii 00bEM U HOPMBI UCTTBITAHUI

TunoBoi 00bEM U HOPMBI U3MEPEHUH U UCIIBITAHUN T€HEPATOPOB BO BPEeMsI UJTH IOCJIE MOHTAaXa,
MIPU KalUTaJIbHBIX U TEKYIIUX PEMOHTAX, a TAKXKE B MEXXPEMOHTHBIN MIEPUOJ], IPUBEJICHBI B TyHKTaX
6.2-6.35.

['eneparopsl Ha HanpspkeHue 1 kB u Boime montHocThi0 MeHee 1000 kBT MCTIBITRIBAIOTCS, KaK
MHUHHUMYM, TOJIbKO I10 TTyHKTaMm 6.2, 6.3, 6.5, 6.6, 6.8-6.10, 6.16 u 6.17.

I'eneparopsl Ha HanpsbkeHue Huxke 1 KB He3aBUCMMO OT MOIIHOCTH HMCHBITBIBAIOTCS, Kak
MHUHHMYM, TOJIbKO IO TTyHKTaMm 6.2, 6.3, 6.5, 6.6, 6.8, 6.16 1 6.17.

TunoBoii 00BEM © HOPMBI H3MEPEHUN W UCHBITAHUN JUISI TEHEPATOPOB 3apyOeKHOTO
MIPOU3BO/ICTBA BBHIOUPAIOTCS COTTIACHO MHCTPYKIIUU 110 AKCILUTYaTallii U3TOTOBUTEJIS.

O0BEM 1 HOPMBI TTOOTIEPAIMOHHBIX U3MEPEHUN 1 UCTIBITAHUH ITPU BOCCTAHOBUTEIBHBIX PEMOHTAX
00MOTOK reHEepaTOPOB CBEACHBI B MPUIOKEHUSIX A U b.

6.2 Onpenesienne ycjJ0BUil BKIIOYEeHHSA B padoTy
reHepaTopoB 0e3 CylIKH

[Tocne Tekymiero, cpeaHEro WIM KamUTAIbHOTO PEMOHTOB TE€HEpaTophbl, Kak MpaBuUio,
BKJTIOYAIOTCS B pabOTy 0€3 CYIIKH.

['enepaTopbl, BHOBb BBOJAMMBIE B SKCIUTyaTAlMIO WM MPOMIEAINE PEMOHT CO CMEHOU 0OMOTOK,
BKIIIOUArOTCss 0e3 cymkw, eciiu conpoTtuBicHue u3osanuu (Reor) m koadduiment adcopOumu
(Re0"/R157) 0OMOTOK CTATOPOB MMEIOT 3HAUCHHS HE HIDKE YKa3aHHBIX B Tabnuie 6.1.

[Tocne mepenailku COEAMHEHUN Yy F€HEPATOPOB C THIIB30BOM M3OJALMEN IMOJCYIIKA SIBJISETCS
00s3aTeNTbHOM.

Y BHOBB BBOJIMMBIX WJIH TIPOIIEIINX PEMOHT CO CMEHOH 0OMOTOK Ir'eHepaTOpOB C ra30BBIM (B TOM
YuCciIe BO3AYIIHBIM) OXJIaXJEHHEM OOMOTOK CTaTOpOB, KpOME TOrO, JOJDKHA MPUHUMAThCA BO
BHUMAaHHE 33aBHCUMOCTh TOKOB YTE€YKH OT MPHUJIOKEHHOTO HAaIpsDKeHUs 1o NyHKTY 6.4. Ecnm
MHCTPYKLIHMEH N3TOTOBUTENSI BHOBb BBOJIMMOTO T€HEpAaTOpa WIIM MHCTPYKIMEH MMOCTAaBIIMKA 0OMOTOK
cTaTropa MpeayCMaTPUBAIOTCS AOMOTHUTEIBHBIE KPUTEPHUH OTCYTCTBUS YBIQXKHEHHS M30JISIIUHU, TO
OHH TaK>Xe JOJKHBI ObITh UCIIOJIb30BAHBI.

Jns renepaTopa ¢ OyMa)XHO-MACJITHOW M30JsIMEed HEOOXOAMMOCTh CYIIKH TIOC]Ie MOHTaXa U
PEMOHTOB YCTaHABIMBAETCS IO UHCTPYKLIUU U3TOTOBUTEIIS.

OOMOTKM pOTOpPOB TE€HEPATOPOB, OXJaXJaeMble Ta30M (BO3AYXOM UM BOJOPOJIOM) HE
MOJBEPratoTCs CYIIKE, €CIM COMPOTHUBICHHE H30JALMUM OOMOTKM MMEET 3HAue€HHE He HIKe
yKkazaHHOro B TaOmmue 6.1. BkiodeHne B paboTy reHEpaTopoB, OOMOTKH POTOPOB KOTOPBIX
OXJIaX/IAI0TCSl BOJOU, MPOU3BOJUTCS B COOTBETCTBUM C MHCTPYKIIUEH U3TOTOBUTEIIS.

6.3 U3mepenne conpoTUBJIEHUS U30JISIIIAN

ConpoTuBiIeHNE U30JSILIUN U3MEPSIETCs MEraOMMETPOM, HalpsHKEHHE KOTOPOro BhIOMpaeTcs B
COOTBETCTBUM ¢ Tabmwiei 6.1.

ConpoTuBieHHEe N30JIALUU OOMOTOK CTaToOpa ¢ BOASHBIM OXJIAXKJICHHEM H3MepsieTcs: 6e3 BOJIbI B
00MOTKe, TIOCIIe TIPOIYBKH €€ BOISHOTO TpPaKTa CXKATBIM BO3JIYXOM IPH COCTMHEHHBIX C SKPAHOM
MEraoMMeTpa BOJOCOOPHBIX KOJUIEKTOPAX, M30JUPOBAHHBIX OT BHEUIHEHW CHUCTEMBI OXJIAXKICHUS.
Crnydaun, Kor1a U3MEpeHus TIPOU3BOIATCS C BOJOW B OOMOTKE, CIIEIIMAIEHO OTOBOPEHBI B TAOIHIIE.

JlomycTUMBble 3HA4YE€HUs CONPOTUBJICHUS H30JALMUM W KodpduuueHta abcopOuuu mnpu
temneparype 10-30 °C npuBenens! B Tadmuie 6.1.

s remnepatyp Beie 30 °C gorycTuMoe 3HaUY€HHE CONPOTHUBIICHUS U3OJISIMA CHUXKAETCS B 2
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pasa Ha kaxable 20 °C pa3HOCTH MEXKIy TEMIEPATYPOM, TPHU KOTOPOU BBINOJIHAECTCS U3MEPEHUE, U
30 °C.
6.4 I1, K, M. UcnbiTaHue U30JISIIIUM 0OMOTKH CTATOPA
NOBBIIIEHHBIM BBINIPAMJIEHHBIM HANIPS’KEHHUEM C
H3MEpPeHHEM TOKA YTeYKH

Jns ucnblTaHus OOMOTOK CTaTOPOB BIIEPBBIE BBOJUMBIX B OJKCIUTyaTallMI0 TE€HEPAaTOPOB
3aBUCUMOCTb MCIBITATEILHOIO BBIIPSIMICHHOIO HalpsKeHUsl, KB, OT HOMUHAIBHOIO HaNpsHKEHUs
reHepaTopoB, KB, npuBeneHa HUXKe:

Jlo 6,6 BKIIOUHTEIHHO 1,28:2,5 Unom
Csriie 6,6 10 20 BKIIOYUTEILHO 1,28 (2U,ont3)*
Csoite 20 10 24 BKIIIOUUTEITHHO 1,28(2Uuont1)**

[Ipumeyanue - * 3HaueHUs UCTIBITATEIHHOTO BHIIPSIMICHHOTO HANIPsDKEHUs 11 TypOoreHeparopos TI'B-200 u
TI'B-300 cootBercTBeHHO npuHuMaroTcs 40 u 50 kB.
** Jlns Typ6oreneparopoB TBM-500 (Uyon = 36,75 kB) - 75 kB.

B skcnmyaranuy u3omsiius 0OMOTKH CTaTOpa MCHBITHIBACTCS BBIMPSIMIICHHBIM HAIPSHKEHUEM Y
reseparopos, HauuHas ¢ momHocTH 5000 kBT.

Tabmuua 6.1. JlomycTuMble 3HaYeHUsT COMTPOTHBIICHUS U30JIAIUN B KOAPPHUIIEHTa aOCOPOIIH

N Bun | Hanpsbxenue Hlomyetimoe
HcnbiTyembiit 3Ha4YeHue
A TTOMCHT HU3Me- |MeraoMmerpa COMpOTHRIICHES [Ipumeyanue
peHus ,B
n3oJanun, MOm
1. Oobmotka| [T 2500/1000/ |He menee|/lyis  kaxmoit $asel WIM  BETBH B
craropa /500** necaiti MOM Ha|OTAENbHOCTH OTHOCHUTENIBHO KOpIyca U
KHAJIOBOJIBT JPYTUX 3a3eMJICHHBIX (a3 MM BETBEU.
HoMuHAILHOrO |3Hauenue Reo/Ris ne Hmke 1,3
JIMHEWHOT O
HanpsOKeHUs
IT 2500 [To mucTpykuuu(llpy mnpoTexkaHuu JUCTUIUISTA Yepe3
U3rOTOBUTENS  |0OMOTKY
K, T* | 2500/1000/ Reo'n Reo/Ris" He HOpMHpYIOTCS, HO
/500** JOJDKHBl  YUUTBIBAThCS IIPU  PELICHUU
Bompoca o HeoOxonuMocTu cymku. Kak
paBuio, HE JOJKHO OBITDH
CYILIECTBEHHBIX PacxoXKICHUN B
COIIPOTHBIICHUH U30JISILUH U
kod(durmentax abcopOIuu pasHeix a3
WIn BETBEH, eciu MOJO0HBIX

pacxoxIeHuid He HaOmoJaloch B
MPEAbIIYIINX U3MEPEHUSIX MPH OIUZKHIX
TeMIepaTypax
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Homyctumoe
o Bun | Hanpspokenue
Hcnbrtyemsii 3Ha4YCHUE
SIICMEHT HU3Me- |MeraoMmerpa CONPOTABICHES [Ipumeyanue
peHus ,B
n3oisiuun, MOm
2. Oowmotka| II, K, 1000 He wmenee 0,5|JomyckaeTcss BBOA B OIKCIUTyaTallUIO
poTtopa T,* M |(momyckaercs|(ipd  BOJSHOM|T€HEPATOPOB MOIIHOCTHIO HE BBIIIC
500) oxumaxkaenud - ¢[300 MBT ¢ HEIBHOIIOIIOCHBIMU
OCYIICHHOMH poTopamMu, TIpH  KOCBCHHOM  WJIH
00MOTKOI1) HEMOCPEJICTBEHHOM  BO3AYIIHOM U
BOJOPOJHOM  OXJIQXKJIEHUH OOMOTKH,
UMEIONIEeH COMPOTUBIECHUE U30JIALIUN HE
Hwke 2 kOm npu temneparype 75 °C
umn 20 kOm npu temneparype 20 °C.
I[Ippu  Oosbliell  MOIIHOCTH  BBOJ
reHepaTopa B  OJKCIUTyaTallMi0  C
CONPOTHBIICHUEM H3OJSAIUU  OOMOTKH
poropa Huxe 0,5 MOwm (mpu 10-30 °C)
JIOITYCKAETCS TOJBKO 10 COTJIACOBAHUIO C
U3TOTOBUTEIIEM
I, K 1000 [To mucTpykuuu(llpy mnpoTexkaHuu JUCTUIUISITA Yepe3
W3TOTOBUTENS  |OXJIaKJAIONINE KaHAJbl 0OMOTKHU
3. Hemn| IT, K, 1000 He menee 1,0
BO30YKICHUS T*, M |(momyckaercs
reLeparopa  u 500)
KOJUJIEKTOPHOTO
BO30yIUTENA CO
BCEi
MIPUCOSAMHEHHO
U ammapaTtypoi
(6e3  oOMOTOK
poTtopa u
BO3OYAUTES)
4, Oomotku| II, K, 1000 He menee 0,5
KOJIIEKTOPHBIX T*
BO3OyaHTENA U
OABO30yIUTEIS
5. banmaxu| II, K 1000 He menee 1,0  |[Ipu 3a3emieHHON OOMOTKE SIKOPS
KOS u
KOJUIEKTOpa
KOJUIEKTOPHBIX
BO3OyaHTENA W
OIBO30YAUTENS
6. IT, K 1000 He menee 1,0
N3onupoBaHHbIC
CTSDKHBIC OOJITHI
CTalld  cTaropa
(moctymHBIE TSI
M3MEpPEHUS)
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N Bun | Hanpsxenue Hlomyctimoe
Hcnbrtyemsii 3Ha4YCHUE
SIICMEHT HU3Me- |MeraoMmerpa CONPOTABICHES [Ipumeyanue
peHus ,B

n3oisiuun, MOm

7. Hommumnuuku| I, K 1000 He wmenee 0,3|/Ins rugporeHepaTtopoB  HU3MEpPEHHE

U YIUIOTHEHUS IS IIPOU3BOJIUTCH, eciu II03BOJISIET

Basa THJPOTrE€HEepaTop |KOHCTPYKIMS ~ IeHepaTtopa U B
oB u 1,0 Ans[MHCTPYKIUMU M3rOTOBUTEINS HE YKa3aHbI
TypOorenepatop |0oJee )KeCTKHe HOPpMbI
OB u
KOMIIEHCAaTOPOB

8. Huddyzops,| II, K 500-1000 (B cootBercTBUU

LIUTBHI ¢ TpeOOBaHUAMU

BEHTHJISITOPOB U M3TOTOBUTEIIS

apyrue Y3J1Bl

craropa

I'€HEpPaTOpPOB

9. IT, K

TepmogaTuuku ¢

COEIMHUTEIIbHBI

MH TPOBOJAMH,

BKJIIOYast

COCIMHUTEIbHBI

e IpoBO/JIa,

YIJI0KEHHbIE

BHYTpH

re’sepaTopa

- € KOCBEHHBIM 250 uim 500 |He menee 1,0  [HanpspkeHue — MeraomMMerpa - 1O

OXJIaKJICHUEM WHCTPYKIIUU U3TOTOBUTEIIS

00MOTOK cTaTtopa

- ¢ Hemocpen- 500 He menee 0,5

CTBEHHBIM

OXJIaKICHUEM

00MOTOK cTaTropa

10.  Konmeroi| II, K 2500 1000 N3mepenue MIPOU3BOTUTCS hi (o)

BBIBOJI OOMOTKHU COEJMHEHHUs BBIBOJA C OOMOTKOH

craropa cTatopa

Typboreneparo-

pos cepun TI'B

ITpumeuanue-* ConpoTHBICHHE H3OJSIIMU OOMOTOK CTAaTOpa, pOTOpa M CHCTEM BO30YXKICHHUS C
HETIOCPEACTBEHHBIM BOISHBIM OXJIQXKIECHHEM HM3MepseTcs IPU TEeKYIIMX PEMOHTaX TOJBKO B TeX CIydasx, KoTrga He
TpeOyeTcst MPOBEICHNE CIEIMATBHO IS 3TOW LIEIH JEeMOHTaXHBIX padoT. JlomycKaeTcs MpoBOIUTE U3MEPEHHUS BMECTE

C OIIIMHOBKOM.

** ConpoTHBIICHHE M30JISILMU M3MEpSETCsl MPU HOMHHAJILHOM HampshkeHun ooMoTku 1o 0,5 kB BKIrouMTensHO
MeraommerpoM Ha Hanpspkenne 500 B, npm HoMuHansHOM HanpspkeHnu oOMmoTku cBeime 0,5 kB mo 1 kB -
MeraommeTrpoM Ha Hanpspkerue 1000 B, a mpn HOMUHaIBHOM HamNpspKeHHH 0OMOTKH BbIe 1 kB - MeraomMeTrpom Ha

HanpsiokeHue 2500 B.

I[J'IH TCHCPATOPOB, HAXOAAIINUXCS B SKCILTyaTalluH, UCTIBITATCIILHOC BBIIIPAMIICHHOC HAIIPAKCHUC
MIPUHHUMACTCA paBHbBIM 1,6 HCIBITATCIIBHOI'O HAIPSXKCHUA HpOMBIIHHeHHOﬁ qaCTOTbhbI, HO HE BBIIIC
HAIPsKCHUS, KOTOPBIM UCHBITHIBAJICA TCHECPATOP IPHU BBOAC B SKCILTYaTallUIO. I[J'ISI MCKPCMOHTHBIX
HCIIBITAaHUI UCHIBITATEIRHOS BBIIIPAMIICHHOC HAITPSXKCHUEC BI)I6I/IpaeTC${ 10 YKa3aHHUIO TCXHUYCCKOI'O
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PYKOBOJIUTENS CYyOBEKTa MEKTPOIHEPreTUKU. PekoMeHayeTcs, YTOObl CHUKEHHUE MCIIBITaTeIbHOTO
HaNpsDKEHUs, €CIIM OHO MpeaycMOoTpeHo, Obiio He Ooznee yem Ha 0,5Uyon 1O CpaBHEHHIO CO
3HA4YE€HUEM, MPHUHATHIM IIPU IOCIEIHEM KaluTalbHOM peMoHTe. IIpu oleHke pe3ynbTaToB TOKHU
YT€UKH HE HOPMHPYIOTCS, HO IO XapaKTepy 3aBUCHMOCTH MX OT HCIHBITATEIBHOTO HANPSIKCHHS,
acCUMMETPUU TOKOB IO (ha3aM WJIM BETBAM M XapaKTepy H3MEHEHHs TOKOB YTEUKH B TEUYEHUE
OJTHOMUHYTHOMW BBIJICPKKHU CY/AT O CTETICHU YBIAKHEHHS U30JIALUU U HATNYUU Ae(PEKTOB.

Toku yredku i OCTPOSHHsI KPUBBIX 3aBUCUMOCTHU UX OT HANpPSKEHUS TOJIKHBI U3MEPSATHCS He
MEHee YeM IpH MATH PaBHBIX CTYNEHSIX HampspkeHus. Ha KaxIol CTyHmeHH HamnpshKeHHe
BBIJICPKMBAETCS B T€UEHHE | MUH, IPU 3TOM OTCYET TOKOB YTEUKHU Ipou3BoAUTCs dyepe3 15 u 60 c.
Crynmenn gomwkHbl  ObiTh  Onmmskumu K 0,5Ugon.  Pe3koe Bo3pacTaHme TOKa — YTEUKH,
HENPOINOPLUOHATIBHOE POCTY IMPHIIOKEHHOIO HANpsKEHHs, OCOOEHHO Ha MOCIEIHUX CTYHEHIX
HanpspKeHus (meperud B KpUBOM 3aBUCHMOCTH TOKOB YTEUKH OT HAPSIKECHUs) SIBIISICTCS IPU3HAKOM
MECTHOr0 Je(eKTa U30JIALUH, €CIIM OHO NPOUCXOAUT MPH UCHBITAHUM OJHOW (a3bl OOMOTKH, WU
NPU3HAKOM YBJIXHEHHUS, €CIIH OHO IPOMCXOIUT MIPU UCIIBITAHUN KaXI0H (a3bl.

XapakTepUCTUKOM 3aBUCUMOCTH TOKa YTEUYKM OT HaNpsHKeHUs sBisseTcss KoddduuueHt
HEJIMHENHOCTH

KU — IH6U HM ’
.U,

HM

rae Ugs - Hambouiplee, T.€. MOJIHOE HUCHBITATENBHOE HANpsOHKCHHWE (HANPSHKEHHE MOCIETHEH
ctynenn); Uyy - HauMeHblllee HanpshkeHue (HanpshKeHUe MepBoil cTyneHn); lus, luv - TOKH yTeuku
(leo") pu HanpsikeHUSIX Uy 1 Uy

Ecnu Ha niepBoii cTyleHU HaNpsHKCHUSI TOK YTEUKH UMeeT 3HaueHue MeHee 10 MKA, 1o 3a Uuy 1
lam JIOTTyCKAETCS MPUHUMATH HANPSHKECHUE W TOK MEPBOM M3 MOCICAYIONINX CTYICHEH, Ha KOTOPOU
TOK yTEYKH cocTaBisieT He MeHee 10 MKA. [l BHOBb BBOJUMBIX T'€HEPAaTOPOB KO HUIIUEHT
HEJIMHEHHOCTH JI0JKEH OBITh He OoJiee Tpex.

KoadduimeHT HeNMMHEHHOCTH HE YYMTBIBACTCS TOT/A, KOTJAa TOKH YTEYKH Ha BCEX CTYICHSX
HanpspkeHus He mpeBocXoaaT 50 MKA. PocT Toka yreukn BO BpeMs OJHOMHHYTHOW BBIICPKKU
M30JSIIMM TIOJT HANpsDKEHHEeM Ha OJHOM W3 CTyIeHeH sBIseTcs Mpu3HakoM naedexTa (BKIOYas
VBIIQKHEHUE W30JSIIMM) U B TOM CiIy4ae, Korja Tokd He npesbimaioT 50 MkA. Bo usbexanue
MECTHBIX MEPETrPeBOB M3OJISIIIMM TOKAMH YT€UKH BBIIEP)KKA HAMPSDKEHUS HA OUEPEIHOM CTyNeH!
JIOITYCKAeTCs JIMIIb B TOM CIlydae, €CJIM TOKH YTEYKH HE TMPEBBIIIAIOT 3HAYCHWH, YKAa3aHHBIX B
Tabaure 6.2. HuxKe:

Tabmuna 6.2. JlomycTuMbIe TOKH YTEUKH

KpaTHOCTB HCTIBITAaTEIBHOTO HANIPSKEHUS 0,5 1,0 |1,5 u BeIIIIE
10 OTHOIIEHHUIO K Ujom
Tok yredkn, MKA 250 |500 |1000

IIpumMeuanue-Y reiepaTopoB ¢ BOAJHBIM OXJKICHUEM H30JAIMA OOMOTKHM CTaTopa HCIBITHIBACTCS
MNOBBIIICHHBIM  BBIIPSIMIICHHBIM ~HANpsSKEHUEM, €CJIM 3TO II03BOJIET KOHCTpyKuus. Paspemiaercs wucHbITaHus
BBINPSIMIICHHBIM HANPsDKEHHEM CTaTOPHBIX OOMOTOK, OXJIaXKAaeMBIX BOJOW MOCTIE TIOIHOI OCYIIKH 0OMOTKH, METOAOM
BAaKyyMHUPOBaHUSI.

HcneiTanne H30JIAIHUHU ITOJTHBIM UCIBITATCIbHBIM HAIIPAXKCHHUEM B TCUCHUC 60cc OMpeaACICHUEM
TOKa YTCYKH HOCJ'ICI[HGI\/’I CTYIICHU CUHUTACTCAd OAHOBPCMCHHO ©W HUCIHBITAHHEM BHCKTpH‘{CCKOﬁ
IMPOYHOCTHU U3O0JIALIUHA BRIIIPAMICHHBIM HAITPSAXKCHUCM.

6.5 UcnbiTaHWe NOBbIIIEHHBIM HANIPSKEHUEM
NPOMBIILJICHHON YaCTOThI

3HaueHUE HCIBITATeILHOTO HANPSDKCHUS TpHHUMaeTcs 1mo Tabmuie 6.3. [TpogomkuTensHOCTh
MPUIOKEHUST HMCTBITATeILHOTO HAaMpsDKeHUs cocTaBiser | muH. M3omanuio oOMOTKM cTaTopa
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MallliH, BIIEPBbIE BBOAMMBIX B JKCIUIyaTallMI0, PEKOMEHIYETCsl UCHBITHIBATh 1O BBOJA pOTOpa B
crarop. Ilpu KanmuTanbHBIX PEMOHTAX M MEXPEMOHTHBIX HCIBITAHUSIX T'CHEPATOPOB H3OJIALUSA
OOMOTKM CTaTopa HCIHBITHIBAETCS IIOCJIE€ OCTAHOBA I'€HEpaTopa M CHATHS TOPLEBBIX LIUTOB 0
OUMCTKH M3OJSAIUHU OT 3arpsizHeHusi. M3omsmus reneparopoB TI'B-300 mo 3aBoackoro N 02330
BKJIIOYMTENBHO (€CIIU HE 3aMEeHsUIach OOMOTKA) UCIIBITHIBAETCS [1OCIIE OUUCTKU €€ OT 3arpsA3HEHUs.

B mpornecce ucnbiTaHus HEOOXOJMMO BECTH HAOIOACHHE 3a COCTOSHHUEM JIOOOBBIX YacTel
00OMOTOK y TypOOIreHepaTopoB U CHHXPOHHBIX KOMIIEHCATOPOB IPU CHATHIX TOPLEBBIX IIUTAX, Y
THJIPOT€HEPATOPOB - MPH OTKPHITHIX JFOKAX.

N3onsauuss oOMOTKM poTopa TypOOreHepaTopoB, BIIEPBbIE BBOAMMBIX B 3KCILIyaTallUIO,
UCTIBITHIBACTCS TPU HOMUHAJILHOW YaCTOTE BPAIIEHUS pOTOPA.

VY reHepaTopoB C BOJSHBIM OXJIQXKIEHHEM H30JIALUSA OOMOTKM CTAaTOpa MCIBITHIBAETCS IpU
UPKYISIIUUA B CHCTEME OXJIAXICHUS IUCTWUIATA C YyICIbHBIM CONPOTHUBICHHEM HE MEHee
100 kOM'cM 1 HOMHHAJIBHOM pacxojie, €ClIM B HHCTPYKLMU U3TOTOBUTENS FeHepaTopa He YKa3aHo
uHayve.

[Tpu mepBOM BKIIIOUEHHM I'€HEpaTopa U IMOCICPEMOHTHBIX (C YaCTMYHOW WJIM MOJHOW CMEHOU
OOMOTKHM) HCHBITAaHUSX TIEHEPATOPOB C HOMHUHAIbHBIM HampspbkeHueM 10 kB u Bbime mnocie
UCTIBITAHUS M30JSILMA OOMOTKH MOBBIIIEHHBIM HAINPSKEHHEM MPOMBIIIIIEHHOW 4acTOThl B TEYEHUE
1 MHUH HCHBITATETFHOE HANPSKEHUE CHUYKACTCS 10 HOMHUHAJIBHOTO 3HAYEHUS M BBLICPIKUBACTCS B
TE4YEHHUE 5 MUH U1 HaOJII0JeHUS 3a XapaKTepOM KOPOHUPOBaHU JJOOOBBIX yacTelt 0OMOTKH CTaTopa.
[Tpu 5TOM HE HOKHBI HAOIIONATHCS COCPETOTOUEHHOE B OTJCIBHBIX TOUKAX CBEYCHHUE KEITOTO H
KpPacHOBAaTOI'o IIBETa, JAbIM, TJIeHHWE OaHAaxeil u ToMy nonoOHble siBieHusA. ['omyboe u Oernoe
CBEUCHUE JIOMYCKAIOTCS.

[lepen BkIIOYEHHEM TreHepaTopa B paboOTy MO OKOHYAaHMM MOHTaXa MM peMoHTa (Y
TypOOTE€HEpaTOPOB - MOCJEe BBOJA POTOPA B CTATOP M YCTAHOBKH TOPIEBBIX IUTOB) HEOOXOIUMO
IPOBECTH KOHTPOJIbHOE UCHBITAHWE HOMHUHAJIBHBIM HANPSYKEHUEM MPOMBIIUIEHHOW 4acTOThl WU
BBINPSMIICHHBIM HarpspkeHHueM, paBHBIM 1,5Uyon. [IpO0mKuTenEHOCTS HCTIBITAaHUS 1 MUH.

Tabnuua 6.3. McnbiTarenbHble HanpsKeHNs TPOMBIIUIEHHOW 4aCTOTHI

o XapakTepucTrka
Hcnertyemsiii  |Bug ucnsei- HcnbitaTensHoe
WM TUIT [Ipumeuanue
DIIEMEHT TaHus HanpspkeHue, KB
reHepaTopa
1. Ob6moTKa IT Momrocte g0 1(0,8  (2Uuont1),
craTopa MBr, HO He MeHee 1,2
re’sepaTopa HOMMHAJIbHOE
HaIpsDKEHUE BBIIIIE
0,1 xB

Mormisaocte o  1]0,8 (2Ukon +1)
MBT ®  BhIIE,
HOMHHAJIbHOC
HanpspkeHue 110 3,3
KB BKIIIOUMTEIHLHO

Mommnocte  or  1/0,8:2,5Uxom
MBT wu  BhIle,

HOMHHAJILHOE
HaIpsKEeHUe
ceepmie 3,3 1o
6,6 kB
BKJIIOYUTEILHO
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N XapakTepucrrka
Ucnbityemsiii  |[Bujg ucnbl- UcneiTaTensHoe
WJIN THUIIL [Ipumeuanue
JIEMEHT TaHUs HarpsbkeHue, kB
reHeparopa
Momaocts ot 1|0,8 (2Unont3)
MBT ®  BhIE,
HOMHHAJIbHOE
HaIpsHKEHUE
cBhie 6,6 1o 20 kB
BKJIFOYUTEILHO
MomHOCTh 01|0,8 (2Uuont1)
1 MBt u Bbie,
HOMHHAJIbHOE
HaIpsHKEHUE
ceeie 20 kB
2. Ob6moTka I1 MomHocTh 0T|2Uyont1 Ecin cOopka cTaTopa
craropa 1 MBt u Bbie, [IPOU3BOAUTCS Ha MecTe
THAPOTCHEPATOP HOMHUHAJIbHOE MOHTAaXa, HO HE Ha
a, MIIXTOBKA WU HaIpsHKEHUE Ji (o) dbyHIamMeHTe, To 10 YCTaHOBKU
3,3 kB
BKJIFOYUTEILHO
CTBHIKOBKA yacTeil MomHoCcTh 01|2,5Uom cTtatopa Ha (QYHIAMEHT €ro
craropa 1 MBT u Bble, HWCTIBITAHUS TPOU3BOAATCS II0
KOTOPOTO HOMHUHAJIbHOE MYHKTY 2, a 1OCJIe YCTaHOBKH -
MIPOU3BOUTCS HallpsDKEHUE 0 MYHKTY 1 TaOauIbI
Ha MECTE cepimre 3,3 1o
MOHTAaXa, 6,6 kB
BKJIFOYUTEILHO
[0 OKOHYaHHUH MOIIHOCTE oT|2Ukomt+3
NOJTHON  cOOpKH 1 MBt u Bblie,
OOMOTKH u HOMHHAJIFHOE
M30JIMPOBKH HaIpsKEHUE i (o)
COCIMHEHUI 20 kB
BKJIIOUHTEIIEHO
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N XapakTepucrrka
Hcneityemsiii  |Bug ucnel- HcnbiTaTensHoe
JIEMEHT TaHUs . HarpsbkeHue, kB Hpumetanie
reHepaTopa
3. Ob6moTka K I'eneparopel  Bcex|(1,5+1,7)Uuoy, |MCIBITATENIEHOE  HANPSKEHUE
craropa MOIIHOCTEH Ho He Bbuue[npunuMaercs  1,5Unon  JUIS
reHeparopa UCIIBITATENILHOTO|TYPOOreHepaTopoB
HaIPSDKCHUS MomHocThio 150 MBT u BbIIE
npu BBOJIE|C HETOCPEICTBEHHBIM
reHeparopa  B|OXJIaXKIECHHEM 00MOTKH
SKCIUIyaTaluio u|craropa. s  reneparopos
He HIke 1 kB |Opyrux MOITHOCTEH
UCIIBITATEIbHOE  HaNpsDKEHHE
npuaumMaercs  1,5Uuon  Tipum
©KETOJTHBIX MCHBITAHUSIX WIIH
M0 CHEIHAIbHOMY PpELICHHIO
TEXHUUYECKOIO  PYKOBOAMTENS
CyOBEKTa BJIEKTPOIHEPreTUKU
JUISL reHEepaTopoB,
npopaborapmux 6osee 10 ser.
UcnbiTaTenbHoe  HampsbKeHHE
npuaumaercs  1,7Ugon  Kakx
o0s3aTenpHoe pu
UCIBITAHUSX, MIPOBOAMMBIX
pexe 1 pasza B rom, Kpome
TypOoreHepaTopoB
MotHocTbio 150 MBT u 6onee
c HEMOCPEACTBEHHBIM
OXJIAXKICHUEM 00MOTKH
cTaTtopa
M I'eneparopsr  Bcex|llo  pemenuto|Pekomennyercs, YTOOBI
MOIIHOCTEN TEXHUYECKOTO |CHIDKEHHE  HCIBITATeIhHOTO
PYKOBOAMTEINS |HANPSDKCHHUS, eciu OHO
cyObekTa MPEAYCMOTPEHO 3TUM
AJIEKTPOIHEPIET |pelieHueM, OblI0 He Oosee
HKH 0,2Uuon MO CpaBHEHHIO CO
3HAYEHHUEM, HCITIOJIb3yEeMbIM
IpH TOCTEAHEM KamUTATIbHOM
pEMOHTE
4. ObmoTka II I'enepatopsl  Bcex|8Ukom
SIBHOITOJIFOCHOT'O MOIIIHOCTEN BO30YKICHUS
portopa reHeparopa, HoO
He HImke 1,2 u He
BhIIe 2,8 kB
K I'enepatopsl  Bcex|6Uuon
MOIIIHOCTEN BO30YKJICHHS
reHepaTopa, HO

He auxe 1 kB

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

30

N XapakTepucrrka
Ucnbityemsiii  |[Bujg ucnbl- UcneiTatenbHoe
JIEMEHT TaHUs . HarpsbkeHue, kB Hpumetanie
reHepaTopa
5. Ob6moTka I1 I'enepatopsr  Bcex|1,0 UcnbiTaTenbHoe  HampspKeHHE
HESIBHOIIOJIOCHO MOIIIHOCTEH npuHUMaeTcs paBHbIM 1 kB
ro poropa TOTa, Korja 3TO HE
MPOTUBOPEYUT  TpeOOBaHUSIM
TEXHUYECKUX YCIIOBHM
M3TOTOBUTEISL. Ecnu
TEXHUYECKUMU YCIOBUSIMU
MPEyCMOTPEHBI Oosee
JKECTKUE HOPMBI HCIBITAHUSA,
UCIBITaTEIbHOE  HANpPSDKEHUE
JIOJI’KHO OBITH TIOBBITIICHO
6. Ob6moTka I1 I'eneparopsr  Bcex|8Uuou OTHOocUTENbHO  KoOpmyca H
KOJUIEKTOPHBIX MOIIIHOCTEN BO30OYXKIeHUsT  |0aHIaxel
BO3OyIUTENd H reHepaTopa, HO
OIBO30YIUTES He HIDKe 1,2 1 He
BHIIIIE 2,8
K ['enepatopsr  Bcex|1,0 To xe
MOIITHOCTEN
7. Hermu| II,K |['enepatoper Bcex|1,0
BO30YXKICHHS MOIIHOCTEH
8. Peocrar| II,K |['enepatoper Bcex|1,0
BO30YXKICHHS MOIIHOCTEH
9. Pesucrop| II,K |['enepatoper Bcex|2,0
EeNMA  TallCHUs MOIIHOCTEN
nosst u AT'TI
10. Konuesoit| II, K (TI'B-200, TI'B-(31,0*%, 34,5**  |WcnpiTanuss TPOBOAATCS [0
BBIBOJ OOMOTKH 200M* YCTaHOBKH KOHIEBBIX
craropa TI'B-300, TT'B-500 (39,0*, 43,0**  |BBIBOJIOB HA TypOOTeHEPATOP

[Ipumeuanue-* [ KOHIEBBIX BBIBOJIOB, NCIIBITAHHBIX H3TOTOBUTEIIEM BMECTE C N30JSIIMEH OOMOTKH CTaTOpA.
** J]ns pe3epBHBIX KOHLEBBIX BBIBOJIOB II€PE]] YCTAHOBKOW Ha TYpOOreHepaTop.

He nomyckaercs coBMellleHHE HCTBITAHUI MOBBIMIEHHBIM HAMPSDKEHHUEM HU3OJSIIHA OOMOTKH
CT&TOpa 158 I[pyrI/IX paCHOJ'IO)KeHHBIX B HEM DJJICMCHTOB C HpOBGpKOfI Ta30IIJIOTHOCTHU Kopnyca
reHepaTopa U30BITOUHBIM JIaBJICHHEM BO3/IyXa.

I/ICHI)ITaHI/ISI N30JIIInU reHepaTopOB r[epen BKJIFOUCHHUECM HUX B pa60Ty (HO OKOHYaHUU MOHTaXa
WIM PEMOHTa IOCNie BBOJA pOTOpa B CTAaTOpP M YCTAHOBKM TOPIEBBIX IIMTOB, HO JI0 YCTAHOBKHU
VIUTOTHCHHWH Bajia M JI0 3aIOJHCHHS BOJOPOJIOM) TIPOBOISTCS B BO3IYIIHOM Cpejie MPH OTKPBITHIX
JIOKAX CTaTopa M HaJTU4UK HaOJII0AaTeNsl y ATHX JIOKOB (C COOMI0ICHHEM BceX Mep 0€30MacHOCTH).
[Ipu oOHapyxeHun HabOMIOMAaTENeM 3araxa Tropesioil M3O0JIAIHH, JIbIMa, OTOJECKOB OTHS, 3BYKOB
DIIEKTPUYECKUX Pa3psAIOB U JPYTHX TPU3HAKOB TOBPEXKICHUS WU 3aropaHuil  HM30JSIUN
HUCIIBITATCIBbHOC HaHpH}KeHI/Ie JOJIKHO 6I)ITB CHATO, JIFOKH 6I)ICTpO 3aKpBITBI HU B CTaTOp II01aH
WHEPTHBIN ra3 (YrlIeKuciuoTa, a3or).

KOHTpOJ’IBHI)Ie HCIIBITAHUA HOHYCKaeTCSI HpOBO}II/ITB I10CJIC YCTaHOBKI/I TOpHeBI)IX IIUTOB H
VIUIOTHEHWH TPU 3alOJIHEHWW CTaTopa WHEPTHBIM Ta30M WM TpU HOMUHAIBHOM JaBJICHUU
B0110p021a. B 3TOM Cnyqae Hepezl HUCIIBITAHUCM H30JIAIINU ITOBBIIICHHBIM HaHpﬂ)KeHI/IeM HpI/I
3aMOJIHEHHOM BOJIOPOJIOM KOpITyce TeHepaTopa HeOoOXOIMMO TPOU3BECTH aHAIN3 rasa, 4YTOOBI
Y6eJII/ITI)C$I B OTCYTCTBI/II/I B3pI)IBOOHaCHOI\/'I KOHI_[eHTpaHHI/I.

[Tpu wcTBITAaHUY TOBBIIICHHBIM HAMPsHKEHHUEM TOJTHOCTHIO COOPaHHOM MAIIMHBI JIOJKHO OBITh

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

31

o0ecrevyeHo TIaTelbHOe HAOMI0ACHNE 32 U3MEHEHUSIMU TOKA U HANpsHKEHHs B LIETIH HCIBITyeMOM
OOMOTKM H OPraHM30BaHO TMPOCITYIIUBAHUE KOPIyca MAIIMHBI C COOJIIOJICHUEM BCEX Mep
0e30MmacHOCTH (HampuMep, C MOMOLIbI0 H30JIUPYIOLIETro cTeTockomna). B ciayyae oOHapy»eHUs pu
UCTIBITAHUSAX OTKJIOHCHHN OT HOPMAJIBHOTO PEKUMa (TONYKH CTPEJIOK M3MEPHUTENBHBIX MPUOOPOB,
MOBBIIICHHBIE 3HAYEHHUS TOKOB YTEUKH IO CPaBHEHHIO C paHee HaOJIOJaBIIMMUCS, IIETYKH B
KOPITyCE€ MAIIMHBI U T.I1.) UCIIBITAHUS IOJKHBI OBITH IPEKPAICHbl U IOBTOPEHBI TP CHSATHIX LIUTAX.

AHaJOTMYHBIM 00pa3oM JOJKHBI MPOBOAUTHCS MNPOPUIAKTUUECKUE HUCHBITAHUS MEXIY
PEMOHTaMHU, €CITU OHU MIPOBOASTCS O€3 CHATHUS TOPIEBBIX IIIUTOB.

[Ipy uCHBITAaHUSX TOBBIIICHHBIM HANPSXKEHUEM H30JSIIUH OOMOTOK TE€HEpaTOpOB CIEAYeT
co0JII0/IaTh MEPHI IPOTUBOIIOXKAPHOI 0€301MacHOCTH.

6.6 U3MepeHne cONPOTUBJIEHUS IOCTOATHHOMY TOKY

W3mepenre npoU3BOAUTCS B XOJIOJHOM COCTOSAHMHM reHeparopa. lIpu cpaBHeHMM 3HaueHUi
COINPOTHBJICHUH C JAHHBIMU M3TOTOBUTEI WINA JAHHBIMU MU3MEPEHUH I1OCJIE 3aMEHBI OHU JTOJKHBI
OBITh IPUBEJIEHBI K OMHAKOBON TEMIIEpaType.

HopMmbl 10myCTUMBIX OTKJIOHEHUI CONPOTUBIIEHUS IPUBEACHBI B Tabule 6.4.

Tabmuua 6.4. HopMmbl OTKIOHEHHH 3HAYEHUI COMPOTUBIICHUS TOCTOSTHHOMY TOKY

o Bun
HcnbiTyemsii
ATICMGHT HCIBI- Hopwma IIpumeuanue
TaHUS
1. O6moTka I, K (3nauenus conpoTuBiieHui [I3mMepsieTcsi  CONMPOTHUBICHUE — KaXIO0U
cTatopa 00MOTKHU HE NOJDKHBI|Qa3bl WJIM BETBM B OTAEJIBHOCTH.
oTiinyatbea Apyr oT Apyra|ConpoTUBIEHUs MapauIeIbHBIX BETBEU
Oosee ueM Ha 2 %, BETBEl - Ha|U3MEPSIIOTCS pu JOCTYITHOCTHU
5 %. Pe3ynbTaThl U3MepeHuii|pa3iebHbIX BBIBOAOB. [lIsi OTAENbHBIX
COINPOTUBJIIEHUN OJHMX U TEX|BUIOB MalIiH (reneparopoB
e BeTBed U (a3 He JOJKHBI|IEPEMEHHOTO TOKa, CUCTEM
OTIIMYATbCd OT MCXOJHBIX|BO30YX/IECHHUS, MaJIbIX T€HEPATOPOB U JIp.)
JTaHHBIX Oonee ueM Ha 2 %  [pa3HUIlA B CONPOTUBIEHHUSIX OTAEIHHBIX
¢da3 u BeTBEeil MOXKET OBITh IPEBBIIICHA B
COOTBETCTBUU C JAHHBIMHU M3TOTOBUTEIS
. ObmoTKa I, K [3nauenue M3MEPEHHOTr0|Y POTOPOB C SIBHBIMU IOJIOCAMHU, KPOME
poropa CONPOTUBIIEHUS HE JOJDKHO|TOrO,  H3MEPSIIOTCA  CONPOTUBIICHUS
OTIIMYATbC OT MCXOJHBIX[KaXJO0ro IMOJII0oca B OTAEIBHOCTH WM
JTaHHBIX Oosiee ueM Ha 2 % [MOMapHO U MEPEXOAHOTO KOHTAKTa MEXKTY
KaTyIIKaMu
. ObmoTKH I, K [3nauenue U3MEPEHHOT O
BO30YKICHUS COMPOTUBIIEHUSI HE JOJIKHO
KOJUIEKTOPHO OTJINYAThCA OT HCXOJHBIX
o ITaHHBIX 0osee yeMm Ha 2 %
BO30yuTEINS
. ObmoTka I, K (3nauenus U3MEPEHHOI 0
AKOps CONPOTHUBIICHUSI HE JOJIKHBI
BO30yIUTEINS OTIIMYaThCs JpPYyr OT JApyra
(Mexmy bonee uwem Ha 10 % 3a
KOJUJIEKTOPHBI UCKJIIOYEHHEM CITy4aeB, Korjaa
MU 3TO  OOYCIIOBIEHO CXeMOH
MJIACTUHAMU) CO€JIMHEHUs
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" Bun
UcnbiTyemblii
UCIIBI- Hopma [Ipumeuanue
AJIIEMEHT
TaHUs
5. Pesucrop IT, K |3nauenue U3MEPEHHOI0
enu COMPOTUBIIEHUSI HE JOJIKHO
ranieHus OTIIMYATBCS  OT  HMCXOJHBIX
OJI, naHHbBIX 0osee yem Ha 10 %
peocTarbl
BO30YKJICHHS

6.7 11, K. U3mepeHnne conpoTuBJ/ieHHs] 00MOTKH POTOpa
nepeMeHHOMY TOKY

N3mepenne mpou3BOIUTCS B LIENSAX BBISIBJICHUS BUTKOBBIX 3aMbIKaHUM B 0OMOTKax poropa. Y
HESIBHOIIOJIOCHBIX POTOPOB HM3MEpPSIeTCS CONPOTHBJICHHE BCE OOMOTKH, a y SIBHOMOJIOCHBIX -
KaXJ0ro TOJca OOMOTKM B OTAEIBHOCTH WM JIByX IIOJIOCOB BMecTe. M3mepeHue ciemyer
MIPOM3BOUTH TPH MOJIBOJAMMOM HanpsokeHnn 3 B Ha BuTOK, HO He O6onee 200 B. ConporuBieHue
00MOTOK HESBHOIIOJIOCHBIX POTOPOB OINPEACIAIOT Ha TPEX-UEThIPEX CTYMEHSIX YaCTOThl BPAIICHUS
(kpoMe TypOOreHepaTopoB C OECIIETOYHBIMH CHUCTEMaMH BO30YXKIEHHS, HAa KOTOPBIX IaHHbBIE
MU3MEPEHHS] HEBO3MOXHBI), BKJIIOYas HOMUHAIBHYIO, U B HEMOJABMKHOM COCTOSIHUHU, TIOJICPKUBAS
MPUIOKEHHOE HaNpsHKEHUE WM TOK Heu3MeHHbIM. COMpOTHBIIEHHE IO MOJII0OCaM HIIM Tapam
MIOJIFOCOB, U3MEPSIETCS TOJIBKO P HETIOABMXKHOM poTope. /L1t cpaBHEHUS pe3yIbTaTOB C JAHHBIMU
MPEIbIIYIINX M3MEPEHUN, M3MEPEeHUs IOJDKHBI MPOU3BOAMTHCS MPH aHAJIOTMYHOM COCTOSIHUU
reHeparopa (BCTaBJICHHBIN WJIM BBIHYTHIN POTOP, PA30OMKHYTAasl MM 3aMKHYTasi HAKOPOTKO 0OMOTKaA
cTaTopa) M OJHUX M TeX € 3HAYCHMSIX MHTAIOLIEro HampspKeHus Wid Toka. OTKIOHEHUS
MOJIYYCHHBIX PE3YJIbTATOB OT JAHHBIX MPEABIIYIINX H3MEPEHUN WIH OT CPEAHEro 3HAYeHUs
M3MEPEHHBIX COMPOTHUBICHUH MOIIOCOB Oojiee yeM Ha 3-5 %, a Takke CKauykooOpa3HbIe CHIKEHUS
COMPOTHUBIICHUS] TPU HW3MEHEHUM YaCTOTHI BpAlllEHHs, MOTYT YKa3blBaThb Ha BO3HUKHOBEHHE
MEXIYBUTKOBBIX 3aMbIKaHUW. OKOHYATENIbHBIA BBIBOJI O HAJIMYMH U YHCIIE 3aMKHYTBIX BHUTKOB
cJenyeT ieJaTh Ha OCHOBAHUU PE3yJbTaTOB CHATHUS XapakTepucTuku K3 u cpaBHeHUs ee ¢ JTaHHBIMU
NPEeABIYIIUX U3MepeHU. MOXKHO HCIOIB30BaTh TAKXKE APYrHe METOAbl (M3MEpeHue MybCalluid
MHIYKIMU B BO3IYILIHOM 3a30p€ MEX1y pOTOPOM M CTaTOPOM, OLIEHKA paclpeAeeHHs] IEPEMEHHOTO
HaIpsOKEHUsT TI0 BUTKAM COOTBETCTBYIOIIETO TOJIIOCA, MPUMEHEHHE CICIHAIBHBIX HMITYJIbCHBIX
npubopoB).

6.8 I1, K. U3mepeHue BO3AyIIHOTO 3a30pa

Bo3nymiHble  3a30pbl  MEXIy CTaTOPOM U POTOPOM TeHeparopa B  JUAMETPalIbHO
IPOTHBOINOJIOXKHBIX TOUKAX HE JIOJDKHBI OTJIMYATHCS JIpYT OT Apyra Oonee yeMm Ha £5 % cpeaHero
3HAYEHHS, PaBHOTO HX TMOJyCymMMe, y TypOoreHeparopoB MmoirHOCThi0 150 MBT u BhIIEe C
HEMOCPEJCTBEHHBIM OXJIAXKJIEHHEeM NpoBOJHMKOB; +10 % - y ocTalbHBIX TypOOreHEepaTopoB U
CHHXPOHHBIX KoMIieHcaTopoB; £20 % - y ruiporeHepaTopoB, €Clii HHCTPYKIUSMHI H3TOTOBUTENS HE
IPEIYCMOTPEHBI 00JIee KECTKUE HOPMBI.

BoznymHele  3a30pbl  MEXIy TOJIIOCAaMH W SKOpeM BO30yIOWTeNs B JAUaMETPaJbHO
IPOTHBOMOJIOXKHBIX TOYKAX HE JIOJDKHBI OTJIMYATHCS APYr OT Apyra Oojee yeMm Ha +5 % cpeaHero
3HaueHus y Bo3Oyauteneil TypooreneparopoB momHocThio 300 MBT; £10 % - y B030ynuTenei
OCTaJIbHBIX T€HEPATOPOB, €CJIU UHCTPYKLUSAMHU HE NIPEAYCMOTPEHBI APYTUE HOPMBIL.

Bozaymniselii 3a30p y BHOBb BBOAMMBIX SIBHOIOJIOCHBIX MAIllMH (T€HEPAaTOPOB M BO30OYyIUTENEH)
U3MepSEeTCs MO BCEMH MOJIIOCAMH.

Omnpenenenne ¢opM poTopa M cTaTopa THAPOTEHEPATOPOB NPOBOJUTCS IpPH BBOJE B
AKCIUTYaTaIMIO U TP KaXK0M KAl TaJIbHOM PEMOHTE, a TAK)KE B CIIydae BO3SHUKHOBEHMSI IIPU MoJa4ue
BO30Y)KJICHHsI TOBBIIICHHBIX HU3KOYACTOTHOM BHOpalMu cepleyHUKa, CTaTopa W KPECTOBUHBHI,
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OuMeHMs Bajla U TeMIIepaTypbl CETMEHTOB HaIPaBJIAIOMINX MOAMHUIHUKOB. DopMa poTopa U craTopa
OIIpEAEIAETCS MOCPEACTBOM HM3MEPEHUS 3a30pOB MOJ OJHUM M TEM K€ IOJIIOCOM, OBOpAayMBas
pPOTOp KaKIblii pa3 Ha MOJIOCHOE JIEJICHHE C OAHOBPEMEHHBIM ompezesieHneM (opMbl poTopa -
M3MEpPEHUEM 3a30pa B OJHOW M TOH K€ TOYKE CTaTopa IpHU NMOBOpoTax. Pe3ynbrarhl M3MepeHui
CPaBHHMBAIOTCS C JAHHBIMHU NpeAblAylX ucnbitaHuil. [Ipu ux oTkiaoneHuu Oonee uem Ha 20 %
MPUHUMAIOTCSI MEPBI 110 YKa3aHUSIM U3TOTOBUTENS MAIITUHBI.
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Tab6muma 6.5. Ouenka GopMbl poTOpa U PEKOMEHTyEMbIC PEIICHUS

(DaKTopBI, ONpeCaACIIIOINE COCTOIHNUE I'CHEPATOPA

Pazmaxu HU3KOYaCTOTHBIX

CIIMHKC CEpACYHUKA HW KIWHBAX
KOpIyca; IOBPEKICHUS aKTHUBHOMN
CTalMi WM  y3JI0B  KpEIUICHUs
CEpIECYHHKA; MaCCOBOE BBINOI3aHUE
HTUPTOB ¢nanna KOpIyca;
ociallieHne paclopHBIX JOMKPaToOB

(HaJ'II/I‘-II/Ie BCEX NEPCUUCIICHHBIX
(bakTopoB OJIHOBPEMEHHO HE
00s13aTeIIHbHO).

Crenenn . o
(00OpPOTHOM M KPATHBIX €H)
UCKaKCHUS N
TrapMOHHK pauaIbHOM
dhopmbl poTopa
9 BUOpaluy cepeyHUKa Ouenka Pexomennyemsbie pemeHus
(craTrueckon PesynbTaTel ocmoTpa
- CTaTopa WM UX CyMMbI Ha
o XOJIOCTOM XOJTy C
JTUHAMUYECKOM),
A% BO30Y)KJICHHEM WU TIPU
P paboTe B CETH, MKM
<3 <80 3amevyaHuil HET YIOBIIETBOPHUTEN | DKCIUTyaTayst 6e3 orpaHnueHHH
BHO

3-8 <180 [loBpexxneHnii  y370B  KpPEIJICHHUs | HEYIOBIETBOPHT |Pa3pemnaercs: SKCIuTyaTtanusi rupoarperara.
CepleyHUKa  HET;  ocialiieHue eIIbHO OIHOBPEMEHHO pa3pabaTbIBarOTCS
pacHoOpHBIX JJOMKPATOB; KOHTAKTHAsI pPEKOMEHTallui o YCTpaHEHUIO
KOppO3Usl Ha CIIMHKE CEpJCYHHKA U Hecummerpuun  potopa. Ilpm  mepBoit
KJIMHBSAX  KOPIyCa;  BBINOJ3aHHE BO3MOXKHOCTH T'€HEPAaTOp BBIBOAUTCS B
OTAENBbHBIX  mMTU(TOB  QraHna peMoHT. [{o mpoBeieHrst peMOHTA IPOBOIUTH
KopIryca. n3MepeHue GopMbI poTopa OAMH Pa3 B TOJI.

>8 > 180 OOwbHast KOHTaKTHAsE KOPpO3us Ha| HenomycTuMo |HemeaneHHBIN BBIBOJ reHEpaTopa B PEMOHT

JUIsl YCTpaHEHUS TOBPEXKIECHUH U NPUUYHMH
HEJIOMYCTUMOT0 UCKaXeHUs: (GopMBbl poTOpa.
Bo3moxHa »sKcIUTyaTanusi reHeparopa Io
PEIIEHNI0  TEXHUYECKOTO  PYKOBOJIUTEIS
cyOBEeKTa AJIEKTPO’HEpPreTuku. Jlo peMoHTa
KOHTPOJIbHBIE U3MepeHus: (opMbl poTopa
IIPOBOAMTH OJIMH pa3 B MOJIYroJue.
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Tab6muma 6.6. Ouenka GopMbl CTaTOpa U PEKOMEHYEMbIC PEIICHHS

[TapameTpsl, ONIPEEIISIONINE COCTOSIHUE
reHeparopa
CrerneHb UCKaKCHHUS Temmepatypa Onenka PeKoMeH/TyeMble pelIeHUs
dbopmbI cTatopa, CErMEHTOB
(craTuyeckoil umm HaIPABJISIOIINAX
nuHaMuueckon), Ac % | mogmmmHuKOB, °C
<5 < tyom YIIOBJICTBOPUTEIBHO |DKCIuTyaTanus 0e3 orpaHu4eHui
Paspemmaercs IKCILTyaTaIus rujpoarperara. OnHOBpPEMEHHO
5.15 < (tuon + 5°) Hey IOBIETBOPUTEBHO paSpa6aTBI]iaIOTC$I PEKOMEH/IAIUU 110 YCTPAHECHUI0 HECUMMETPHH CTaTopa.
[Tpu epBoif BO3MOKHOCTH I'€HEPATOP BBIBOAUTCS B peMOHT. Jl0 IpOBEACHHUS
PEMOHTA MTPOBOJIUTH U3MEPEHHE (OPMBI POTOPA OJIUH pa3 B TOI.
HememieHHbIli BBIBOJ TE€HEpaTopa B PEMOHT ISl HMCIPABICHHS (OPMBI
>15 > (tuom + 10°) HEJOMYCTUMO craTopa. PeBu3ust HanpaBJISIONIMX MOIIITUITHUKOB U MPU HEOOXOIUMOCTH UX
PEMOHT.
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6.9 OnpenesieHue XapakTePUCTUK reHepaTopa

6.9.1 I, K. CusiTHe XapakTepucTHKH Tpex(a3HOro KopoTkoro 3ampikanus (K3)

Otxkiionenue xapakrepuctuku K3, CHATOM Mpy UCTIBITaHUH, OT UCXOAHOW JOIDKHO HAXOANUTHCS B
Ipezesax AOMYCTUMBIX ITOIPEIIHOCTEN U3MEPEHUN.

Ecnm oTkioHeHHe CHATOW XapaKTEPUCTUKU HPEBBIACT MPEAEbI, ONpeessieMble TOyCTHMOM
NOTPEIIHOCTBIO  M3MEPEHUs, W XapaKTePHCTUKA pacrojaraercs HIDKE HCXOIHOH, 3TO
CBHJICTEJIBCTBYET O HAIMYHMU BUTKOBBIX 3aMBIKaHUH B 0OMOTKE pOTOpa.

[Ipy mpuemMo-CHATOYHBIX HCHOBITAHUSAX Xapakrepuctuky K3 coOcTBeHHO reHepaTopa,
paboTtaromiero B 0J0Ke ¢ TpaHCPOPMATOPOM, JOIMYCKAeTCs HE CHUMAaTh, €CIM OHA ObLIAa CHATA
U3TOTOBHUTENIEM, U IMEETCSI COOTBETCTBYIOIINI TPOTOKOJ UCIIBITAHUSL.

VY renepatopa, paboraromero B 0Jioke ¢ TpaHchopMaropoM, MociIe MOHTaXa M MPU KaKIOM
KaIlMTAaIbHOM PEMOHTE HEOOXOIMMO CHHMMAaTh xapakTepucTHKy K3 Bcero Oioka (C ycTaHOBKOH
3aKOPOTKH 32 TpaHC(HOPMATOPOM).

Jlns cpaBHEHHUS C XapaKTEPUCTUKOW M3TOTOBUTENSI, XapaKTEPUCTUKY TeHepaTropa JOIYCKaeTCs
MOJTy4aTh epecueToM JaHHBIX xapakrepuctuku K3 6moka mo I'OCT 10169-77.

XapakTeprcTHKa HEMOCPEICTBEHHO I'eHEpaTopa CHUMAETCS Y MAIlUH, pabOTaIOMUX Ha IIMHEI
TeHEePAaTOPHOTO HANPSDKEHHS, MOCIe MOHTaXKa M TOCIE KaXIOTO KalWTaIbHOTO PEMOHTA, a Y
TeHepaTopoB, padoTaroImux B OJIOKEe ¢ TpaHCPOPMATOPOM, - TOCIIE PEMOHTAa CO CMEHOH OOMOTKH
CTaTopa Wiu poTopa.

VY CHHXPOHHBIX KOMIICHCATOPOB, HE UMEIOLIMX PAa3rOHHOTO JIEKTPOIBUTATENS, XapaKTEPHUCTHKH
tpexdaszHoro K3 cHumaroTcs Ha BbpIOET€ W TOJNBKO NPU HCIBITAaHUSAX IIOCIE€ MOHTaXa (eciu
XapaKTepHUCTHKA He OblIa CHATA U3TOTOBUTENIEM), & TAKXKE TIOCIIE KAlUTaIbHOTO PEMOHTA CO CMEHOM

00MOTKH poTOpA.

[Ipumeyanue— ng TypOoreHepaTopoB ¢ OECIICTOYHON CHCTEMON BO30YXKICHUS XapaKTePUCTHKY Tpex(ha3HOro
KOPOTKOT'O 3aMbIKaHUA JONYCKACTCA HU3BMCPATH KOCBCHHBIMU METOAAaMU B COOTBCTCTBUU C PCKOMCHIAAIUAMU
HU3IrOTOBUTCIIA.

6.9.2 I1, K. CHsiTHe XapakTepuCcTHKH X0J10cTOro xoaa (XX)

XapakTepuCcTUKa CHUMAETCS IIPU yOBIBAIOIIIEM TOKE BO30YKICHHsI, HAUMHAs ¢ HAaMOOJIbIIIEr0 TOKA,
COOTBETCTBYIOILIETO HANpsKEHHIO 1,3 HOMHHAJIBHOTO MAJii TypOOTr€HEepaTopoB U CHHXPOHHBIX
KOMIIEHCATOpOB ¥ 1,5 HOMMHANIBHOTO JUIsl THApOreHeparopoB. JlomyckaeTcss CHUMATh
XapakTepucTuKy XX TypOo- U TMJIpOreHepaToOpOB, HAYMHAsl OT HOMHUHAJIBHOTO TOKa BO30YX/IE€HUS
IOpU TOHWKEHHOH YacToTe BpallleHHs T'eHeparopa MpH YCIOBHM, YTO HAINpsDKEHHE Ha OOMOTKE
ctatopa Oynet He 6osee 1,3 HOMHUHATBHOTO. Y CUHXPOHHBIX KOMIIEHCATOPOB pa3peliaeTcs CHUMaTh
XapakTepucTuky XX Ha BbIOere. Y reHeparopoB, paboTaroummx B Oloke ¢ TpaHc(opmaTopami,
CHUMaeTcsl XxapakTepucTuka XX 0Ji0Ka, Ipu 3TOM IreHepaTop Bo30yxaaercs 10 1,15 HoMuHaIbHOTO
HanpspKeHus (OrpaHMYUBaeTCsl TpaHCPOpMaTOpamHu).

[Ipu BBOAE B OKCIUTyaTalMio OJOKa XapaKTepUCTUKy XX COOCTBEHHO TeHepaTropa
(OTCOeMHEHHOTO OT TpaHcdopMmaropa) HONMYCKAaeTcss HE CHUMaTh, €CIM OHa Obula CHATA
M3TOTOBUTENIEM U MMEIOTCS COOTBETCTBYIOIINE MPOTOKOJBL. [Ipy OTCYyTCTBUM Ha 3JE€KTPOCTAHIUAX
TaKUX MPOTOKOJIOB CHATHE XapaKTePUCTUKU XX reHepaTopa 00s3aTeibHo.

B skcmnyaranuum xapakrepuctuka XX COOCTBEHHO TIeHepaTopa, paboTaromiero B OJOKe C
TpaHc(hopMaTopoM, CHUMAETCS MOCcje KalUTaJIbHOTO PEMOHTA CO CMEHOW OOMOTKHM cTaTopa WU
poTopa.

[Tocne ompeneneHuss XapaKTepUCTUKM XX TeHepaTopa U IOJHOTO CHATHS BO30YXIEHUS
PEKOMEHIyeTCSI M3MEPUTh OCTAaTOYHOE HANpPsDKEHHWE W MPOBEPUTh CUMMETPUYHOCTH JIMHEWHBIX
HanpsHKEHUH HEMTOCPEICTBEHHO Ha BBIBOJAX OOMOTKH CTaTOpa.

OTKJIOHEHUsI 3HAYEHUN CHATOM XapakTepUCTUKH XX OT UCXOJHOM M pa3linuus B 3HAYEHHUSX

JIMHEWHBIX HaHpﬂ)KeHI/Iﬁ JOJIKHBI HAXOAUTHCA B MPEACIIaX TOUYHOCTU I/I3MepeHI/II7L
IIpumeuanue— Jus TypboreHeparopoB ¢ OECIIETOUHOM cUCTEMOH BO30YKICHUS XapaKTEPUCTHKY XOJIOCTOTO
XO071a JIOMyCKaeTCsl M3MEPATh KOCBEHHBIMHM METOJJaMU B COOTBETCTBUH C PEKOMEHIALUSIMU U3TOTOBUTEIISL.
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6.10 I, K. UcnibITaHne Me;KBUTKOBOM M30JII[MH 00MOTKH
craTopa

[Ipou3BoauTcss pU BBOJE B SKCIUTyaTalldi0, 3a HCKIIOUYEHHUEM TI'E€HEPATOPOB M CHHXPOHHBIX
KOMITEHCATOPOB, HCIIBITAHHBIX M3TOTOBUTEJIEM, M TIPU HATMYMH COOTBETCTBYIOIINUX ITPOTOKOJIOB.

B skcrmnyaranuu npou3BOAUTCS MOCIE PEMOHTOB I'€HEPATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB C
MTOJTHOM WJIM YaCTUYHOM 3aMEHON OOMOTKH cTaTopa.

Wcnibrranue npou3BoauTes mpu XX MamivdHbl (y CAHXPOHHOTO KOMIIEHCATOpa Ha BbIOETe) MyTemM
MOBBIIICHUS] TEHEPUPYEMOTO HAMPSOKCHHsI 10 3HadeHws, paBHoro 130 % HOMHHANIBHOTO, IS
TypOoreHnepaTopa u CHHXpOHHOTO KoMiieHcaropa u 10 150 % miis rugporenepaTopa.

[Tpo10KUTENBHOCTD UCTIBITAHUS TP HAMOOJIBIIIEM HANPSHKEHUU 5 MHH, a y THIPOTEHEPaTOPOB
CO CTepKHEBOU 00MOTKOH - 1 MuH. [Ipu npoBecHIH HCTIBITAaHUS JOMYCKAETCS MOBBIIATH YaCTOTY
BpallleHus1 MaluHbl 10 115 % HOMUHANBHOM.

MEeXBUTKOBYIO ~ M3OJISILIMI0  PEKOMEHJIYETCS HMCHBITHIBATH OJHOBPEMEHHO CO  CHSTHEM
XapAKTEPUCTUKUA X X.

6.11 I1. Onpenenenne XapakTePUCTUK KOJIJIEKTOPHOT0
BO30yauTe A

Xapakrepuctuka XX onpezesnsercs 10 HauOoJIbIIEro (IOTOJIOYHOr0) 3HAUSHHsI HANPSKEHUS UITH
3HAQ4YECHMS, YCTAHOBJICHHOTO U3TOTOBUTEIIEM.

CHATHE HArpy304HON XapaKTEPUCTUKH IPOU3BOAMTCA IPU HArpy3Ke Ha pOTOp reHepaTopa J0
3HAUEHUs HE HM)KE HOMUHAJIBHOTO TOKa BO30YX/1eHUs reHepaTopa. OTKIOHEHUS! XapaKTEPUCTHUK OT
XapaKTEepPUCTUK M3TOTOBUTENS WM paHee CHATHIX JOJDKHBI ObITh B IpelesiaXx JOIyCTUMOMN
IIOTPELIHOCTH U3MEPEHUM.

6.12 K. UcnbiTaHue cTaju cTaTopa

HcnpiTaHue MpoBOJIUTCS NMPHU MOBPEKICHUSAX CTaJIM, YACTUUYHON WIIM TOJHOM INEPEKIMHOBKE
1a30B, YACTUYHOW HMJIM TOJIHOW 3aMeHe OOMOTKHM CTaTopa 0 YKJIAJAKH U MOCIe 3aKINHOBKU HOBOM
O0OMOTKH.

[lepBble MCHBITAaHUS AKTHUBHOM CTadM (€CIM OHM HE BBINOJHSINCH MO YyKa3aHHBIM HMXKE
IIpUYMHAM) IPOU3BOJATCS Ha BCEX TeHepaTropax MouiHocTeio 12 MBT n Oonee, npopaboTaBuInx
cBbllIe 15 5eT, a 3aTeM yepe3 Kax/iple 5-8 j1eT y TypOoreHepaTopoB U NMPH KaXKA0H BBIEMKE poTOpa -
y TUAPOTEHEPATOPOB.

VY renepaTopoB MOIIHOCTBIO MeHee 12 MBT wucnblTaHMe NpoBOAWTCS NpPU IOJHOM 3aMEHE
OOMOTKM ¥ TpU PEMOHTE CTajHl, [0 PEUICHUI0 TEXHUYECKOr0 pYyKOBOJAUTENS CyOBbeKTa
AIIEKTPO3HEPTETUKH, HO HE pexke, ueM | pa3 B 10 ner.

['eHepaTopsl W CHUHXpPOHHBIE KOMIIEHCATOPHI C KOCBEHHBIM OXJIQXJEHHEM OOMOTOK
WCIBITBIBAIOTCS IIpYM 3HAYEHWM MHIAYKIUMM B crnuHKe cratopa 1+0,1 T, reneparopsl c¢
HEINOCPE/JICTBEHHBIM OXJaKJEHHUEM OOMOTOK M BCE€ TYpOOTreHepaTopbl, HM3TOTOBJIEHHBIE IOCIIE
01.07.1977 r., ucnsiTeiBaroTcst npu uHAYKIUU 1,4+0,1 Ta. I[IponomkurenpbHOCTh MCHIBITAHUS TIPU
uaayknua 1,0 Tir - 90 mus, npu 1,4 Ti - 45 mMuH.

Ecnu uHIykums otnuvaercst oT HopMupoBanHoro 3HadeHus 1,0 wmu 1,4 T, Ho He GoJee yem Ha
0,1 T, TO TUTENTFHOCTH UCTIBITAHUS JOJDKHA COOTBETCTBEHHO M3MEHSTHCS, a ONPEIeICHHbIC TIPH

HCIBITAHUAX YACIBHBIC ITIOTCPU B CTAJIM YTOUHATHCA 110 (bopMynaM:
2 2

t,., =90 10 wmm t, =45 14 ;
BHCH ucr
10 14
Pl,OZPncn B,_ nim P1,4:Pucn — ’

rae Bucn - HUHAYKIOUA TIPpU UCHBITAHUH, TJ'I; | P NpOAOJIKUTCIIBHOCTL UCHbITAHUA, MHH; Pucn-
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yAeIbHBIC TIOTEPH, ONpeaeeHHbIe TPU Bucn, BT/kT; P10 1 P14 - yaensHbIe IOTEpU B cTanu, B1/kr,
npuBeneHHble K uHaykuu 1,0 u 1,4 Ti.

OmnpenensieMblii ¢ MOMOIIBIO MPUOOPOB MH(PAKPACHON TEXHUKH WM TepMoIap HauOOoJbIIUi
neperpeB 3yOuoB (IOBBIIIEHUE TEMIIEPATyphl 32 BPEMs MCIBITAHUS OTHOCUTENILHO HAyaJIbHOW) U
HauOoJIbIIIass PA3HOCTh HArPEBOB Pa3IMYHBIX 3YOIIOB HE JOJOKHBI IpeBbimath 25 u 15 °C, a mis
TeHepaTopoB, U3rOTOBIEHHBIX 0 1958 r. — 45 — 30 °C.

VY aenpHbIe IOTEPU B CTAIX HE JOJIKHBI OTIIMYATHCS OT MCXOJHBIX JaHHBIX Oosee yem Ha 10 %.
Ecnu Takue naHHbIe OTCYTCTBYIOT, TO YJIEJbHbIE MOTEPHU HE JOJDKHBI OBITH 0OJiee MPUBEICHHBIX B
Tabiuue 6.7

Jns OGonee TONHOM OLIGHKHM COCTOSIHMS CEpACYHHMKA CIEAYeT TPUMEHSTh B KadyecTBE
JOTIOJTHUTEIIBHOTO AJIEKTPOMArHUTHBIA METOJl, OCHOBAHHBIN Ha JIOKAallMd MAarHUTHOTO IIOTOKa,
BBITECHSIEMOTO M3 aKTUBHOM CTaJIM IPU 00pa30BaHUK MECTHBIX KOHTYPOB 3aMbIKAHUH.

Ta6muma 6.7. JlomycTuMble yaeabHbIE IIOTEPU CEpIeUHUKA

Mapka cranu I[onyCTHMI],; /}Ilfr[fn;l;;ble noTepw,
HoBoe o6o3HaueHue Crapoe 0003HaueHHE B=1,0Tn B=14Tn

1511 241 2,0 4,0

1512 242 1,8 3,6

1513 243 1,6 3,2

1514 D43 A 1,5 2,9
Hamnpapnenue nmpokara cTajim CerMEHTOB BJI0JIb CIIMHKU CEP/ICUHUKA (TIONEepeK 3yOI10B)

3412 2320 1,4 2,7

3413 2330 1,2 2,3
Hamnpasnenue nmpokaTa CTaJii CErMEHTOB MONEPEK CIUHKH CepJIeYHUKA (B10JIb 3yOII0B)

3412 2320 1,7 3,3

3413 32330 2,0 3,9

IIpumeuanue - [ng remeparopos, orpaboTaBmux cBbime 30 JIeT, MU yAENbHBIX NOTEPSX, 0oJee yKa3aHHbBIX B
nyHkTe 6.12 u Tabauue 6.7, pereHre 0 BO3SMOXXHOCTH MTPOIOJDKEHHS SKCILTYaTaAlK MAIIMHBI M HEOOXOAUMBIX JUISl TOTO
Mepax clenyeT NMPUHHUMATh C NMPHUBJICUYEHHEM CIEIMATU3UPOBAHHBIX OPTaHU3aIMi C Y4eTOM MaHHBIX MPEIBIAYIIHX
WCTIBITAHUH U PE3yIbTaTOB UCTIHITAHUH JTOTIOJIHUTEIHHBIMHI METOJAMH.

Ecnun HamarHmumBaromas oOMOTKa BBITIONHAETCS C OXBATOM HE TOJBKO CEepACYHMKA, HO M KOpITyca MAIIHMHBI,
JIOIYCTHMBIE yIeJIbHBIE TOTEPH MOTYT ObITh yBesnndeHbl Ha 10 % OTHOCHTENBHO yKa3aHHBIX B TaOuIIe.

W3mepeHusi MpoOW3BOASTCS TaKXKe IMPH KOJIBIEBOM HAMarHMYMBAaHWH, HO MAJbIM TOKOM (C
UHYKIMeH B clIMHKe cepaeuHuka okono 0,01-0,05 Ti).

MeTtox TO3BOJSET BBIABIATh 3aMBIKAHWS JIMCTOB Ha IOBEPXHOCTH 3yOIOB M B TJIyOHWHE
CeplieyHNKa M KOHTPOJUPOBATh COCTOSIHME aKTHUBHOM CTajdM HEMOCPEICTBEHHO INPH MPOBEACHUU
paboT 1o ycTpaHeHuIo 1ePEeKTOB.

6.13 I1, M. UcnbiTaHue HA HATPEeBAHUE

Hcnibitanue npou3BOAUTCS TIPU TEMIIEPATYPaX OXJIAKIAIONIUX CPEJl, 10 BO3MOKHOCTH OJIM3KHUX K
HOMUHAJIBHBIM, U Harpy3kax okoso 60, 75, 90, 100 % HoMuHanbHOM MpU BBOJIE B SKCILTyaTalMI0, HO
HE TI03Ke, 9eM 4epe3 6 Mec. MOcIie 3aBepIICHUsT MOHTa)Ka U BKIIIOUEHHUS TEHEpaTopa B CETh.

Y Ttypb6orenepatopoB, s KOTOpelX Mo ['OCT M TEXHUYECKHUM YCIOBHUSM JOITYCKaeTCs
JUTUTENIbHAsT paboTa C TOBBIIMICHHOW MPOTUB HOMUHAJIBHOW MOIIHOCTBIO TPH YCTAHOBJIEHHBIX
3HaueHUAX K0d(hPHIMEeHTa MOIITHOCTH U TTaPaMETPOB OXJIAXKAAIOMINX CPE, HAaTPEBHI OMPENEISIOTCS
U JUISl TUX YCIIOBHIA.

VcnpiTanus Ha HarpeBaHUE MPOBOJIATCS TAKXKE MOCIE TMOJTHOW 3aMeHbl OOMOTKH CTaTopa WU
pOTOpa WIIH PEKOHCTPYKITUN CUCTEMBI OXJIAK/ICHHUS.

[To pe3ynbpTaTam MCHBITAHHI MIPU BBOJE B IKCILTyaTalHIO OLICHUBAETCS COOTBETCTBHE HArPEBOB
tpeboBanusiM ['OCT M TeXHHUECKHUX YCIOBMM, yCTaHABIUBAIOTCS HAuMOOJbIINE JOMYCTUMbIE B
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JKCITyaTalluy TeMIIepaTypbl OOMOTOK M CTajM T€HepaTopa, COCTaBJSIOTCS KapThl JAOMYCTUMBIX
Harpy3o0K IpU OTKJIOHEHUSAX OT HOMMHAJIbHBIX 3HAYEHWM HAIPSDKEHMsI Ha BBIBOJAX U TEMIIEpaTyp
OXJIQXKIAIOLIUX CPEel.

Hcnbitanus 1 00paboTKa MoTy4aeMbIX MAaTEPHUAJIOB JIOJDKHBI BBIIOJIHATHCS B COOTBETCTBUH C [6],
a Juia TypOoreHepatropoB ¢ O€CHIETOYHONW CHUCTEMOW BO30YXKIEHUS 10 PEKOMEHIAIUSIM
U3TOTOBUTEIS.

B skcrutyaTanyy KOHTpOJIbHBIE UCTIBITAHUS IPOU3BOASATCS HE pexke 1 pasza B 10 net, a 11 MalmH,
otrpaboTaBmux Oomee 25 neT, - He pexke 1 paza B 5 ner.

Pe3ynbrarhl cpaBHUBAIOTCS ¢ UCXOAHBIMU JaHHbIMH. OTKIOHEHHS B HarpeBax HOPMAaJbHO HE
JOJKHBI TpeBbiath 3-5 °C npu HOMHUHAJIBHOM PEKUME, a TEMIEPATyphl HE JOJKHBI OBITH Oosee
nonyckaembix o 'OCT, TY unu UHCTPYKIIUK U3TOTOBUTES.

6.14 I1, K. Onpenenenue HHAYKTUBHBIX CONPOTUBJIEHUI 1
IOCTOSTHHBIX BpEMEHH I'eHepaTopa

Onpeznenenue NpoU3BOAUTCSA OAMH pa3 MPH BBOJE B 3KCIUTyaTallMIO TOJIOBHOIO 0Opa3la HOBOIO
TUIIA T€HepaTopa, €ClIM 3TU IapaMeTpbl HE MOIJIM OBITh IMOJYYEHbl HAa CTEHAE H3TOTOBUTEINSA
(HampuMep, AJIs KPYIHBIX THIPOTreHepaToOpOB, COOMpPaeMbIX Ha MECTE€ YCTAHOBKH U T.I1.).

WHAyKTUBHBIE CONPOTUBIIEHUS U IOCTOSHHBIE BPEMEHHU OINPEAEIAIOTCS TaKKe OAMH pa3 IMpHU
KallUTaJIbHOM PEMOHTE I0CJie NMPOBEACHUS MOJIEPHU3ALMUH, €CJIM B pe3yJbTaTe KOHCTPYKTHUBHBIX
M3MEHEHUHN WK IPUMEHSEMbIX MaTEpPHUaIOB MOIJIM U3MEHUTHCS 3TU MTAPAMETPBHI.

[Tony4yeHHble 3HaU€HUS UHIYKTUBHBIX CONPOTUBIIEHUH U IIOCTOSHHBIX BPEMEHH OLICHUBAIOTCS Ha
coorBercTBue ux TpedoBanusMm [OCT u TV.

6.15 I1, K, T, M. IIpoBepka kauecTBa IMCTUILJISITA

Cuctema BOASHOTO OXJAXJACHHS OOMOTOK T'e€HEpaTopoB MOJKHA OOeCleunBaTh KaueCTBO
UPKYJIMPYIONIETO JUCTHILIATA B TIPEiesiaX HOPM, IIPUBEICHHBIX B TabuIe 6.8, €Clii B UHCTPYKIIUU
M3TOTOBUTEINS HE YKa3aHbI 00JIee )KeCTKNE TPEOOBaHHS

Tabnuna 6.8. HopMbl kaduecTBa AUCTUILIATA

[Tapamertp 3HaueHue
[Tokazatens pH npu Temneparype 25 °C 8,5+0,5 (7,0+9,2)
VY 1enbHOE 2JIEKTPUYECKOE COITPOTUBIICHUE TIPU He menee 200 (100)
temriepatype 25 °C, kOm/cm
Conepxanue KHUCIOpOJa, MKI/KT (JUIsL  3aKpbITHIX He Gonee 400
CUCTEM)
CopepxaHre MeJ1, MKT/KT He 6onee 100 (200)

DIpumeganue- 1. B ckoOkax ykazaHel BPEMEHHO IOIyCKaeMble HOPMBI IO BBOJA B OIKCILTyaTaIlHIO
noHooOMeHHOTO (miapTpa cmemanHoro neiictBus (DCJ). Pacxom muctwiiita Ha TPOTYBKH KOHTYpPa CBEXHM
JUCTUUIATOM JOJKEH COCTABIATH HE MeHee 5 MS/CyT, a IpM HeOOXOAMMOCTH CHMKEHHS COAEPHKAHHS MEIU PacXoj
JUCTUJLIATA MOKET ObITh YBEJIUYEH, HO BO BCEX CIydasx He 6oiee 20 M3/CyT sl 3aKPHITBIX CHCTEM.

2. Jlonmyckaetcst mpeBbilieHre He Oosiee yem Ha 50 % HOpM cojep aHus COSAMHEHU MEIU U KUCTIOPOJia B TEUCHHE
MEPBBIX YETHIPEX CYTOK IPH IyCKe reHepaTopa Mociie PEMOHTA, a TAK)KE IPU HAXO0XKICHHH B PE3EpBe.

3. Ilpu ammuauHOl 00paboTKe oxJaxaaroniei Bosl u padote puibTpoB B NH4OH - hopme miist rugporenepaTtopoB
coJiep>KaHre KUCIOPO/ia B KOHTYPE JOMyCKaeTcs He BbIte SO MKI/KT.

4. Tlpy CHKEHUH YIENbHOTO COnpoTUBIeHuUsT nucTiiuiATa 10 100 kOM-cM 1oipKHA paboTaTh CUTHATH3AITHSL.

6.16 U3mepenue BUOpanumn

BubGpanus (pazmax BuOpocMelieHul, ABoiHas aMIUITUTYAa KoJieOaHHil) y3710B T€éHEpPaTOpOB U UX
AIIEKTPOMAILIMHHBIX BO30yauTeNel Mmpu paboTe ¢ HOMHUHAIBHOM YacTOTOM BpallleHHs HE JOJKHA
NpEBbIIATh 3HAYEHUH, yKa3aHHBIX B TaOmuie 6.9. PekomeHmamwm 1mo W3MEpEeHUIO YpOBHEU
BUOpallMM Ha HE BpallalomMXcs vacTax MamuHbel ykazanel B ['OCT HMCO 10816-1-97.
OKCIUTyaTallMOHHOE COCTOSHHE OOMOTKHM CTAaTOpa I'€HEPaTOPOB M CHCTEM €€ KPEIUICHHS, a TaKKe
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CepACYHMKA CTAaTopa OLECHUBAIOTCS IO PE3yJbTaTaM OCMOTPOB MPHU TEKYIIUX M KaIUTAIbHBIX
pemonTtax. Ilpu obOHapyxeHuu JeeKTOB, OOYCIOBICHHBIX MEXaHHMUECKUM B3aWMOJICHCTBHEM
JJIEMEHTOB, KaK TIPaBWIIO, IMPOBOMAATCS HM3MEpPEHHs] BHOpaluy JIOOOBBIX 4YacTel OOMOTKH U
CepACYHHKA.

Y ruaporeHepaTOpoB OCMOTPBI W WU3MEPEHUS BUOpAIIMHM OMOPHBIX KOHCTPYKIUH, CTaJbHBIX
KOHCTPYKUUH U JIOOOBBIX YacTell 0OMOTKH CTaTopa JOJDKHBI OCYILECTBIISATHCS B COOTBETCTBHH C
neicrByromum [7].

Bubparus moAmMIHUKOB CHHXPOHHBIX KOMIIEHCATOPOB C HOMHHAJIBHOM YacCTOTOW BpalICHUS
poropa 750-1000 o6/MuH He momkHa mpeBbimaTh 80 MKM 1O pa3Maxy BHOpPOCMEIICHUN WU
2,2 mm-c! - mo cpenHeKBaIpaTHYECKOMY 3HAYEHUIO BUOPAIIMOHHOM CKOPOCTH.

BuOparus u3mepsieTcs pu BBOJIC B AKCILTyaTaIlMI0 KOMIIEHCATOPa MOCIe MOHTaXa, a 3aTeM - 0
Heo0XouMOoCTH. MeTobl U mpoteIypsl OaancupoBku poTopoB ykazansl B 'OCT 31320-2006.

6.17 I1, K. UcnbiTaHue razooxJiaauTesedl ruipaBindyecKumM
JaBJIEHHEM

HcnpITarenbHOE THAPABIMYECKOE JTABICHUE JOJDKHO OBITH PaBHO IBYKPAaTHOMY HaWOOJIBIIEMY
BO3MOXXKHOMY Tipu paboTte gasienuto, Ho He MeHee 0,3 Mlla mist Typ6o- U THIpPOreHepaToOpoOB ¢
BO3NyIIHBIM oxJaxnaenuem; 0,6 Mlla nns typbGoreneparopoB cepuun TI'B; 0,8 Mlla mis
TypboreneparopoB TBB emunoii cepun u 0,5 Mlla ans ocrambHBIX TypOOreHEpaTOpOB H
CUHXPOHHBIX KOMIIEHCATOPOB C BOJOPOIHBIM OXJIaXKICHUEM.

[TponomxurensbHOCTh UCHbITaHUS - 30 MUH.

[Ipu ucnipITaHUH HE TOJHKHO HAOII0AaTHCS CHIDKEHHE HCITBITATENIbHOTO JIABJICHUS WIIH TEYH BOIBI.

Bo BpeMms kanmuTanbHbIX peMOHTOB TypOorenepaTtopoB TI'B-300 mpoBoasiTcs ruapaBinyecKue
UCTIBITAHUS KOKION TPYOKH Ta300XJIaUTENs B OTJICIBHOCTH JaBieHueM Boasl 2,5 MIla B TeueHue
1 mun. KonndecTBo neeKTHBIX OTTIIYIIEHHBIX TPYOOK B ra300XJiaguTelle He JOJKHO MPEBbHIIIATh
5 % o01ero KoIM4eCcTBa.
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Ta6muma 6.9. [IpenenpHble 3HaUCHHUS] BUOPAIIMKA TEHEPATOPOB M MX BO3OYAUTENICH

Bubpanust, MkM, TP HOMUHAJIBHOM 4acToTe
Biix BpalleHus: poTopa, 00/MIUH
. Ot 100 |OT1 187,5| Ot 375
KonTponupyemsiii y3en ucnsl- | To 100 101875 | 50 37 5’ 10 750 [Ipumeyanue
TaHUS |BKIIOYUT ' 1500 | 3000
ebHo | BITIOMHT | BRIIOUNT | BKITHOMHT
€JIbHO | €NIbHO | eJIbHO

[Moamumnaukn I, K 180 150 100 70 500 | 30V Bubpanus [MOAIIUITHUKOB

TypOOreHepaTopoB u| MY TypOOTeHepaTopoB, MX BO30OyAMTENeH U

BO30yauTENEH, KPECTOBUHBI CO TOPU30HTAIIBHBIX THIPOTEHEPATOPOB

BCTPOCHHBIMU B HUX U3MEPSAETCS Ha BEpXHEH KPBIIIKE

HaMPaBJIAIOIIUMU MOIIITUITHUKOB B BEPTHKATHHOM

MOIIIATTHUKAMH y HalpaBJICHUN M Yy pa3beMa - B OCEBOM M

THIPOTEHEPATOPOB MOTIEPEYHOM HAIpPaBICHUSX. s

BEPTUKAIHHOTO MCIIOJIHEHHS BEPTUKAIBHBIX THIIPOTEHEPATOPOB
pUBE/ICHHBIC 3HAYEHUS BUOpanuu
OTHOCATCS K  TOPU3OHTAJIBHOMY U
BEPTUKAIILHOMY HANPaBICHUSM

KonTakTtHbie kosibia poropo | I K - - - - - 200 [BuOparmus u3mepsieTcsi B BEPTUKAIHLHOM H

TypOOTeHepaTopoB M - - - - - 300 |ropH30HTaIBLHOM HAMPABICHUSIX

Cepneunuk craropa| II, K - - - - 40 60 |BuOpauus cepaedHMKa ompenensercs INpH

TypOoreHeparopa BBOJIE B OKCIUTyaTallMIO FOJIOBHBIX 00pa3LioB
HOBBIX THIIOB TYpOOT€HEepaTopoB
B skcrutyatanuu BuOpanusi uamepsieTcs: npu
oOHapyXKeHUU HEYJ0BJIETBOPUTEIILHOTO
COCTOSIHUSI CTaJTbHBIX KOHCTPYKIIMIA CTaTopa
(KOHTaKTHAast KOPPO3Usl, TIOBPEIKACHUS Y3IIOB
KpeIJIeHUs cepAeyHHKa W T.I.). BuOpauus
M3MEpsIeTCs B PaaualbHOM HANpaBJICHUU B
CEUEHHM, 110 BO3MOXXHOCTU OJIM3KOM K
cepe/IvHE JUTMHBI CepJICTHNKA
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Bubparnius, MKkM, Ipy HOMHHAIBHON Y4acTOTE
BpallleHus: poTopa, 00/MUH

. B Or 100 |Or 187,5[ Or 375
KoHTponupyemslii y3en ucnel- | /o 100 1875 375 750 IIpumeyanue
Tanus |prmount| o o | O Ao 1500 | 3000
BKJTIOYHT | BKITFOUYHT | BKITFOUUT
eJIbHO
€JIbHO | €NIbHO | eJIbHO

Kopmyc craropa
TypOoreseparopa
- ¢ ympyroi mozaseckoi| II, K - - - - - 30
CepAICYHMKA CTAaTOPA
- 6e3 ynpyroii noiBecku I, K - - - - 40 60 |Cm. mpuMedaHue K MyHKTY 3 TaOauIbl
JIoboBeile  uwactu  obomotku| II, K - - - - 125 | 125 |BuOpamus 1000BBIX 4YacTeii  OOMOTKH

craTopa TypOoreHeparopa

OTIpeNIeNIIeTCSl TP BBOJIE B OKCILTyaTaIUIO
TOJIOBHBIX ~ OOpa3llOB  HOBBIX  THUIIOB
TypOOT€HEpaTOPOB

B skcmutyartaruu BUOpaims u3MepseTcsi Ipu
OOHapyKCHUH WCTUPAHUS W3OJSAIUN KN
ocliabJIeHUU KpeTIeHU ! 00MOTKH,
HOSIBIICHUH BOJOPO/a B Ta30BOH JIOBYIIKE
WIM YacThIX T€YaX B TOJOBKaX OOMOTKH C
BOJSHBIM OXJIOXKJICHUEM H COOTBETCTBCHHO
BOJIOPOIHBIM HJIA BO3AYITHBIM 3aMIOTHEHUEM
KopIryca

Bubpauuu usmepsitorcs B pagnalbHOM U
TAHTCHIIMAJTLHOM  HANpPaBIICHUSX  BOIU3M
TOJIOBOK TPEX CTEp>KHEH 0OOMOTKH cTaTtopa
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KoHTponupyemslii y3en

Bun
HUCIIBI-
TaHUSA

Bubparnius, MKkM, Ipy HOMHHAIBHON Y4acTOTE
BpallleHus: poTopa, 00/MUH

Tlo 100
BKJIFOUUT
CJIBHO

Ot 100
no 187,5
BKJIFOUMT

€JILHO

Or 187,5
1o 375
BKJIFOYUT
CJIBHO

Or 375
1o 750
BKJIFOYUT
CJIBHO

1500

3000

IIpumeyanue

6. Cepnednuk
THPOTeHepaTopa

cratopa

30 (50)?

30 (50)?

30 (50)?

30 (50)?

80

80

80

80

B oskcrmyatanuu BuOpamust u3MepsieTcs: 'y
TUJPOreHepaTopoB MOMIHOCTHIO 20 MBT u
Oozee npu BBISIBJICHUH
HEYJIOBJIETBOPUTEIBHOIO COCTOSIHUS Y3JIOB
KpEIUIeHUs CepJIeUYHUKa, HOSIBJICHUU
KOHTaKTHOW KOPPO3WH U T.J., HO HE pexe |
pa3a B 4-6 jer.

Bubpanus uzmepsiercs Ha CIIMHKE CEKTOPOB
CepACYHUKOB B DPAaTUAILHOM HaIPaBICHUN
10 00€ CTOPOHBI CTHIKOBBIX COEIMHEHUH U B
4-6 TouKax Mo OKPY>KHOCTH - TP KOJIbLIEBOM
(6ecCcTBIKOBOM) CEpJICUHUKE

7. JloboBble  4yacTd  OOMOTKHM
cTaropa ruiporeHeparopa

50%)

50°)

50°)

50°)

BuOpauust oOMOTKM ompenensercs npu
BBOJIC B DKCIUTyaTallliO TOJOBHBIX 00pa3IoB
HOBBIX THIIOB THUAPOTEHEPATOPOB
MomiHocTei0o  cBeime 300 MBA wu
reHEePaTOPOB-IBUTATENEH MOIIIHOCTBIO
cepimie 1000 MBA. B skcmutyarauuu
BHOpaIys U3MepseTcs y THAPOTCHEPaTOPOB
MomiHocThto 50 MBT wu  Oosee 1npu
BBISIBIICHUM OCJIA0JICHUN PACKIMHOBKU |
O0aHIIaXHBIX BSI30K, WCTUPAHUSA H3OJALUH,
YaCThIX TE€YEH BOJBI B T'OJIOBKAX CTEpP)KHEH
(MaIIMH ¢ BOJSHBIM OXJIAKICHUEM OOMOTKH)
u T.Jg, HO He pexe 1 paza B
4-6 ner
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Bubparnius, MKkM, Ipy HOMHHAIBHON Y4acTOTE
BpallleHus: poTopa, 00/MUH

KOmThOmO VoML vaer HE;‘S_ TTo 100 Or 100 [Or 187,5| Ot 375
pompy Y 10 187,5| no 375 | no 750

TaHUS | BKJIFOUUT 1500 | 3000
enbiio | PIIOMHT | BKIIOUHT | BRIOYHT

CJIBHO CJIBbHO CJIBbHO

IIpumeyanue

Bubpanuro wu3MepsioT B paadadbHOM |
TaHT'CHIIMAJIbHOM HaITpaBJICHUAX Ha
rOJ0BKax U BOIU3HU BbIXOJa U3 I1a3a HE MCHEC
yem y 10 crepxueit 0OMOTKHI

IIpumeuanue -2 BpeMeHHO 10 OCHAIIEHHs Typ6OarperaTos annaparypoii KOHTpoJisi BAGpockopocTH. [Ipu HamMuKMK COOTBETCTBYIONIEH alMapaTyphbl CPEHEKBAIPATHYECKOE
3HaueHUe BHOPOCKOPOCTH NMPM BBOJE B JKCIUIYaTallMI0 TypOOTEHEpaTopoB IOC/IE MOHTAXAa M KAIMTABHBIX PEMOHTOB HE JIOJKHO MPEBBILATh 2,8 MM-Cl 10 BEPTUKAIbHON K
nornepeuHoit ocsam 1 4,5 MM-c - 10 Mpo10/bHOIM ocH. B MeXPeMOHTHBIN nepros BUOpalus He 10JDKHA ObITh Gonee 4,5 MM ¢,

2 B yuciuTese 3HaYeHHe BUOpaluu ¢ yactotoi 100 ' B Harpy3ouHoM pexume (cepeunuk "ropsunii”) 1 B ckoOKax - B pexHMe X0JIOCTOT0 X0/1a C BO30YKIEHHEM (CepIeuHuK
"XOJIOHBINH"), B 3HAMCHATEIIC - HU3KOYACTOTHAsI OJIMrapMOHUYECKast BUOparus (000pPOTHOM M KPaTHOM €if 4acTOT) Ha XOJIOCTOM XOJIy M MPH HArpy3Ke.

%) Bubpanus yactotoii 100 I', npuBeAeHHAsS K HOMUHATBHOMY PEXKUMY.

“) B MeXpEMOHTHBIN MEPHO/ Pa3Max FOPH30HTANBHON BUOpAIMY BEPXHEH M HUKHEH KPECTOBUH BEPTHKAIBHOTO THAPOTEHEPATOPA, €CITH HA HUX PACTIONOKEHBI HATIPABIIAIONINE
MOAIIHITHUKH, HE TOJDKCH MPEBBIIATH CIICTYIONINX 3HAUCHHH:

UYacroTa BpaIlieH!s poTopa THAPOTEHepaTopa, 00/MUH 60 u meHee 150 300 428 600

Jomyctumoe 3HadeHHe BUOpAIHU, MM 0,18 0,16 0,12 0,10 0,08

Pa3max BepTHKaIbHOI BUOpAIMK OMOPHOTO KOHYCA WM TPY30HECYIIeH KPECTOBUHEI THAPOTCHEpaTopa B 3aBUCHMOCTH OT YacTOTHI BUOpAIMH HE JOJDKEH MPEBHIMATH CIIETYFOIIIX
3HAYECHU:

Yacrora Bubpanuu, ' 1 1 meHee 3 6 10 16 30 u Oonee
JlomycTUMOe 3HaYCHUE BUOpAIIUU, MM 0,18 0,15 0,12 0,08 0,06 0,04
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6.18 I1, K. IIpoBepka mJIOTHOCTH BOJASIHOI CHCTEMBI
OXJIa2K/IeHHsI 00MOTKHM cTaTopa

[11OTHOCTh CHCTEMBI BMECTE C KOJUIEKTOpPAaMH M COCJMHHUTEIBHBIMU IUIAHTAMHU IPOBEPSETCS
TUAPABINYECKUMHU UCTIBITAHUSIMU KOHJIEHCATOM UJIM o0eccosieHHOU Bojoi. [IpenBaputensHo uepes
cuctemy npokaunBaercsi ropsigasi Boja (60-80 °C) B teuenne 12-16 4. (xkenaTenbHO, YTOOBI HArpEB
U OCThIBaHHE COCTABJISIU 2-3 1MKIIA.)

[I1OTHOCTH CHCTEMBI TPOBEPSIETCS HM30BITOYHBIM CTATUYECKUM JIABJICHHEM BOJBI, PaBHBIM
0,8 MIla na mammHax ¢ (TOPOIJIACTOBBIMH COSIMHHUTENBHBIMH IIUTAHTAMHU HApYKHOTO AHaMeTpa
28 MM (Dguyrp=21 Mmm) 1 1 MIla npu HapyxHOM AuameTpe manroB 21 MM (Deuyrp = 15 MM), ecniu B
MHCTPYKIUSAX U3TOTOBUTENS HE YKa3aHbl Apyrue, 0oee )kecTkre TpeOoBaHusI.

[Ipo10KUTENBHOCTD UCTIBITAHUS 24 4.

[Tpu ucnbITaHUAX MMaJeHUE NaBICHUS IPU HEU3MEHHON TEMIIEpaType U yTeUKe BOJbI HE IOJKHO
obITh Oosee uem Ha 0,5 %. Ilepen oxOHYaHMEM MCIBITAHUS CIEAYET TIIATEIBHO PACCMOTPETh
00MOTKY, KOJJIEKTOPbI, IUIAHTH, MECTa UX COCIUHEHUsS U yOeAUTHCS B OTCYTCTBUU MPOCAYMBAHUS
BOJIBI.

Ecnu pe3ynbTaThl THAPABINYECKUX UCHIBITAHUN OTPHUIATENBHBIC U ONPEICIUTh MECTO YTEUKH HE
yIaeTcs, CUCTEMY OXJaXKICHHUS HEOOXOAWMO MPOAYTh CYXHM BO3JYXOM M 3aT€M OIPECCOBATh
CMECBIO CKATOTO BO3/yXa ¢ (ppeoHoM-12. [T10THOCTD cUCTEMBI IPU STOM MPOBEPSIETCS TATOUIHBIM
TEYEUCKATEIIEM.

6.19 I1, K. OcMoTp U NpoBepKa YCTPOICTB KMAKOCTHOT O
OXJIA2K/ICHU S
OcMOTp U poBEpKa MPOU3BOISTCS COTTIACHO MHCTPYKIUSIM U3TOTOBUTEIIS.

6.20 I1, K. IIpoBepka ra3onjioTHOCTH poTOpa, cTaTopa,
ra3oMacJsiHOM CHCTeMbI M KOPIyca reHepaTopa B COOpaHHOM
BHJIE

['a301uI0THOCTE pOTOpa M CTaropa BO BpeMs MOHTaXa M PEMOHTa IPOBEPSETCS COTTIACHO
UHCTPYKIIMU U3TOTOBHUTEIIS.

["a301UI0THOCTE TYpOOTEHEPATOPOB M CHHXPOHHBIX KOMIIEHCATOPOB C BOJIOPOIHBIM OXJIaXKICHUEM
B COOpaHHOM BHJI€ ITpoBepsieTcs coryiacHo [8].

C 1enpl0 CBOEBPEMEHHOTO BBISBICHHUS YTE€UEK BOJOpPOJa HEOOXOMUMO HE PEKEe OTHOTO pasza B
MecsIl MPOBEPATh Ia30BYI0 IJIOTHOCTH BOJOPOIHOH CHCTeMBI TeHepaTopa (yTedka BOAOpOAa He
JIOJDKHA TIPEBBIIIATH B CYTKH 5 % 0011ero o0béMa rasa B Kopryce reHepaTopa)

I[lepen 3amoHEHHEM KOpITyca TeHepaTopa BOJOPOAOM IIOCiIe OJaul Macia Ha YIJIOTHEHUS Bana
IPOU3BOJNUTCS KOHTPOJbHAs MpPOBEPKa Ta30IUIOTHOCTH TeHepaTropa BMECTe C Ta30MaciIsTHOM
CHCTEMOH CKaTbIM BO3JyXOM IOJl IaBJIECHHEM, PaBHbIM HOMHMHAJIBHOMY pabodeMy IaBJICHHIO
BOJIOPOJIA.

[IpoaomKNTETbHOCTD UCHIBITAHUS - 24 4.

3HaueHUE CYTOYHOH YTEUKH BO3/IyXa B IIPOIIEHTAX OIPEILNIAeTCs 10 hopMyIie:

P (273+9,)
P,(273+9.)|

rae Py u P« - abcomoTHOE naBiieHre B cMCTEME BOJAOPOJTHOTO OXJIAXKIACHHUS B Hadaje M B KOHIIE
ucneitanust, MIla; 9,u 9, - Temmeparypa BO3IyXa B KOpITyc€ IeHepaTopa B Haydaje M KOHIIC

AV = 100{1—

UCIIBITAHUS.
Brruucnennas no gpopmyiie cyroyHas yredka Bo3yxa He JI0JDKKa npeBsimats 1,5 %.

6.21 I1, K, T, M. OnpeaeJjienne CyTOYHOH YTeUYKH BOJOPOA

CyrouHass yreuka Bojaopojaa (IpHUBENEHHAas K HOPMaJbHBIM YCIOBHMSM) B TeHEpaTope,
orpeneneHHas mo gopmyse nyHkra 6.20, qomkHa ObITh He OoJiee 3HAYCHHIA:
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3 M® — 1115 reHepaTOpOB MOIIHOCTHIO 10 32 MBT;

7 M3 — st T€HepaTopoB MOITHOCTHIO 10 63 MBT;

10 m® — st reHepaTopoB MOIHOCTEIO /10 110 MBT;

12 M3 — st reHeparopoB MOIIHOCTHIO 70 800 MBT;

18 M — 1171 reHepaTopoB MONIHOCTHIO cBbiie 800 MBT.

CyTO4YHBIH pacxoJ C YYETOM MPOYBOK IS MOACPIKaHUS YHCTOTHI BOJOpOAA MO MyHKTY 6.25 -
He 6onee 10 % o01ero Koau4ecTBa ra3a B MalIMHe Npy pabovyeM JTaBICHHH.

CyTo4HBIN pacxo]i BOAOPO/Ia B CHHXPOHHOM KOMIIEHCATOPE IOJDKEH ObITh He Oonee 5 % olriero
KOJIMYSCTBA I'a3a B HEM.

6.22 I1, K, T, M. KoHTpoJIbHBII aHAIHU3 YHCTOTHI BOAOPOIA,
NMOCTYNAKIIEro B reHepaTop

B moctynaromniemM B reHepaTtop BOJOPOJIE COJIEPIKaHUE KHUCIOPOJIa 0 00bEMY HE JTOJKHO OBITh
oouee 0,5 %.

6.23 I1, K. KonTpoJibHOe u3MepeHue HANopa, co31aBaeMoro
KoOMIIpeccopoM y TypOoreneparopos cepuu TT'B

H3mepeHne pou3BOANTCS MPU HOMHHAIBLHOW YaCTOTE BpAIICHUS, HOMUHAIBHOM U30BITOYHOM
JaBjeHun Bojgopozaa, pasHom 0,3 Mlla, yucrore Bogopona 98 % u temneparype OXJIaXIaroIIero
raza 40 °C.

Hanop nomxken npumepno coctaBnarh 8 klla (850 mm Box. cr.) mis typ6oreneparopos TI'B
mourHocThio 200-220 MBT 1 9 Ila (900 MM Boa. ct.) st TypOorenepatopos TI'B-300.

6.24 I1, K. IIpoBepka npoxoauMOCTH BEHTUISLIMOHHBIX
KaHAJIOB 00MOTKH poTOpa TypOoreHeparopa

[TpoBepka mpon3BOAUTCS Y TypOOTE€HEPATOPOB C HEMTOCPEICTBEHHBIM OXJIAKICHHEM 0OMOTOK T10
UHCTPYKLUSAM U3TOTOBUTENECH.

6.25 I1, K, T, M. KoHTpoJibHBIIi aHAU3 COJlep:KaHUs
BOJ0PO/Ia U BJIAKHOCTH ra3a B KOpIyce reHeparopa

ConeprkaHue BOJOPOAA B OXJIAKIAIOIIEM Ta3e B KOPIycaxX reHepaTopoB ¢ HETOCPEACTBEHHBIM
BOJIOPOJIHBIM OXJIaX/I€HHEM OOMOTOK M CHHXPOHHBIX KOMIIEHCATOPOB C HEMOCPEACTBEHHBIM U
KOCBEHHBIM BOJIOPOJIHBIM OXJIXKJIEHUEM JIOJDKHO OBITh HEe MeHee 98 %; B KopIrycax TeéHepaTOpOB C
KOCBEHHBIM BOJIOPOJIHBIM OXJIaX/I€HHUEM IpPU M30bITOYHOM JaBieHuu Bogopoaa 50 klla u Bwime —
97 %, pu M30BITOYHOM JIaBJIeHUH Bojopoa g0 S50 klla — 95 %.

CopneprkaHue KUCIOPO/a B raze y TypOOreHepaTopoB ¢ BOJIOPOIHBIM OXJIAXKICHHEM BCEX THUIIOB U
CUHXPOHHBIX KOMIIEHCATOPOB HE JOJDKHO NPEBbINIATh B 3KcIutyatauuu 1,2 %, a mpu BBOJAE B
HKCIUTYaTAIUIO U MTOCIE€ KAMMTAIbHOTO PEMOHTA IIPH YKCTOTE Boopoia 98 u 97 % - cCOOTBETCTBEHHO
0,8 u 1,0 %, B momIaBKOBOM THAPO3aTBOpE, Oayke MPOIYBKH M BOJOPOJOOTAEIUTEIHHOM Oake
MacJI00YUCTUTEIHHON YCTAaHOBKH - He Ooiee 2 %.

B razoBoii cucreme Typboreneparopa, B KOTOPOH NMPOUCXOAMUT MOCTOSHHASI LUPKYIALHUS Taza
(kopnyc TreHepaTopa, TpYyOONpOBOJBI OCYUIMTENS, HMIYJIbCHbIE TPYOKM razoaHaln3aTropa),
NpOBEpsIeTCSl €ro BIAXHOCTb. [Ipu 3TOM TemmepaTypa TOYKM pOCHI BOJOPOAA B KOpIyce
TypOoTreHepaTopa npu padodeM JaBICHUH JO0JDKHA OBITH HUXKE, YeM TeMIIepaTypa BOJIbI Ha BXOJIE B
razooxnaaureie, Ho He Boimie 15 °C.

Temrieparypa TOYKHM pOCHI BO3AyXa B Kopiyce TypOoreHepaTopa ¢ IIOJHBIM BOJSHBIM
OXJIXK/IEHUEM HE JIOJDKHA MPEBbIIATh 3HAYCHUS, YKa3aHHOTO B MHCTPYKIIMHM U3TOTOBUTEIS.
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6.26 I1, K, T, M. KoHTpoO/IbHBIH aHAJIH3 ra3a HAa coJdepiKaHue
BOJIOPO/Ia B KapTepax MoAMIUNHUKOB, CIMBHBIX
MAacCJI0ONPOBOAAX, B rA30BOM 00bEéMe MACISIHOTO 0aKka U
IKPAHMPOBAHHBIX TOKOINPOBOAAX

[Tpu ananm3e MpoBepseTCs COAEPIKAHUE BOJOPO/Ia B YKa3aHHBIX y3JaX. B MacnssHoMm Oake ciienoB
BojopoJa ObITh He noipkHO. Cojep)kaHue BOJIOpPOJAa B KapTepax IMMOJIIUITHUKOB, CIUBHBIX
MacJIONPOBO/IAX, IKPAHHUPOBAHHBIX TOKOIMPOBOJAX, KOXKyXaX JIMHEHHBIX WM HYJIEBBIX BBIBOJIOB
IOJKHO OBITH MeHee 1 %.

6.27 I1, K, T, M. IIpoBepka pacxoaa Macjia B CTOPOHY
BOJOPO/Ja B YILIOTHEHHSAX I'eHepaTopa

[TpoBepka Npon3BOAUTCS y TEHEPATOPOB C BOJAOPOIHBIM OXJIAXKICHUEM C MOMOILBIO MAaTPyOKOB
JUTSL KOHTPOJISI Maclia, yCTaHOBJIEHHBIX Ha CIIMBHBIX MacJIONPOBOJIax YIJIOTHEHUH. /{151 renepaTopos,
y KOTOpBIX HE MPEAYCMOTpPEHBI TaKue MaTpyOKH, IpOBEepKa MPOU3BOAMUTCS M3MEPEHHEM pacxoja
Macja B IMOIJIABKOBOM 3aTBOPE MPH BPEMEHHO 3aKPBHITOM BBIXOJHOM BEHTHIIE 32 OMPEEICHHBIN
MPOMEXKYTOK BpeMeHHu. Pacxon Macia B CTOpOHY BOJOpOAa HE JOHKEH MPEBBINIATH 3HAYCHMIA,
YKa3aHHBIX B MHCTPYKIHUSIX U3TOTOBUTEIS.

6.28 I1, K, T. Onpo6oBaHue pery/jsiropa ypoBHsl MacJja B
THAPO3aTBOPE ISl CJINBA MACJIA U3 YIUIOTHEHUH B CTOPOHY
reseparopa

OnpoOoBaHMe MPOU3BOIUTCS Yy T'€HEPATOPOB C BOJOPOIHBIM OXJIAXKJIEHHEM IpH padouem
HOMMHAJIPHOM JIaBJIEHMM BO3/yXa WJIHM BOJOpOJa B Koplyce reHeparopa. /lnamazoH u3MeHEHHs
YPOBHEH Maciia B FMIP0O3aTBOPE JOJIKEH COOTBETCTBOBATH TPEOYEeMbIM YPOBHSM IPU OTKPBITUHU U
3aKpbITUH MOIUIABKOBOTO KJIANlaHa.

6.29 I1, K. 'mapaBauyeckue ucnbiTanus 0ygepHoro 6aka u
TPYOONIPOBOIOB CHCTEMbI MACJIOCHAOKEHNUS YILIOTHEHUI

Wcnibitanue npou3BOAUTCA Y TEHEPATOPOB C BOJOPOIHBIM OXJIQKICHUEM IPHU JABJICHUH Macla,
paBHOM 1,5 paGouero gaBieHus ra3a B KOpIryce reHepaTopa.

TpyOompoBOABl CHCTEMBI MAacCIOCHA0KEHHSI YIUIOTHEHUN NI0 PEryysiTopa Iepenajna JaBjicHHS,
BKIIIOUasi TOCJIEIHUHN, HUCHBITBHIBAIOTCS TMPU JaBICHUM Macia, paBHoM 1,25 Haubonbiiero
JOITYCTUMOr0 paboyvero JaBJieHUs, CO3aBaeMOI0 HCTOYHUKAMU MacIOCHA0KEHNUS.

[Ipo10mKUTENBHOCTD UCTIBITAHUI 3 MUH.

6.30 I1, K, T. IlpoBepka paGoTsl peryjisiTOpoB AaBJIeHHUS
MacJja B CXeMe MaCJ0CHA0KeHUs YIVIOTHEHUH

HpOBepKa MMPOU3BOJUTCA Y TCHECPATOPOB C BOAOPOAHBIM OXJIAKACHUCM. Pel"y.]'ISITOpLI JaBJICHHUA
YIUIOTHAKOWICTO, KOMIICHCHUPYIOIICTO W MNPHWKHUMAIOMICTO MACCI IPOBEPAIOTCA IPU PA3TIUYHBIX
JAaBJICHUAX BO31yXa B KOPITYCC IreHepaTopa B COOTBECTCTBHUU C HHCTPYKHHCﬁ HU3TOTOBUTCIIA.

6.31 I1, K. IIpoBepka naek Jio00BBIX YacTeil 00MOTKH
cratopa

[IpoBepka MPOM3BOAMTCS Y TEHEPATOPOB, AWK JTOOOBBIX YacTeid OOMOTKH CTaTopa KOTOPBIX
BBITIOJTHEHBI OJIOBSTHUCTBHIMU TPUIIOSMH (32 UCKIIIOUEHUEM T€HEPATOPOB C BOJSHBIM OXJIAXKICHUEM
00OMOTKH).

[TpoBepka maek Mpu KanuTaabHBIX PEMOHTAX, a TAKXKe MPU OOHAPYKEHUHU MPU3HAKOB YX Y IIICHHS
COCTOSIHUSI Ta€K B MEXPEMOHTHBIA TMEPUOJ, TMPOU3BOJUTCS MO PEMIEHUIO TEXHHUYECKOIO
PYKOBOIMTENS CyOBEKTa NEKTPOIHEPTETUKHU.

KavecTBO maek MSTKMMH U TBEPJBIMUA MPHUIIOSMH KOHTPOJUPYETCS MPU BOCCTAHOBHUTEIBHBIX
PEMOHTAaX ¢ YaCTUYHOW WJIH MOJTHON 3aMEHOM OOMOTKH.
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Meroag mNpOBEPKH U KOHTPOJS COCTOSIHUA TAeK (BUXPEBBIX TOKOB, YJIbTPa3BYKOBOH,
TEPMOUHINKATOPAMH U TepMoIiapaMu, MpruOopaMu HHPPaKpacCHOM TEXHUKH U JIp.) YCTaHABIUBAETCS
PEMOHTHOM WJIM CHIEUUATIM3UPOBAHHON OpraHU3alueH.

6.32 I1, K, M. 3mepeHne 3J1eKTPUUYECKOT0 HATIPSIZKEHUS
MeKIy KOHIIAMU BAJIa M HA U30JIMPOBAHHBIX MOAIIMITHUKAX

[TponsBonuTcs y paboTaroUX IEHEPaToOpoB, MMEIOUIMX OJUH WM 00a W30JUPOBAHHBIX OT
Kopryca (3eMJIM) KOHIIa Bajia poTopa.

JUis  ompeneneHus LEJOCTHOCTH M3OJSALMM IOALIMIIHUKA TypOOreHeparopa H3MeEpsIoTCs
HaNpsDKEHHE MEXAYy CTOsAKoM (00oiimMol) mnoamwumHuka W (yHIAMEHTHOW IUMTOW (TIpU
IIYHTUPOBAHUH MACJITHBIX IUIEHOK LIEEK Bajla pOTOpa) U HAIPsHKEHNE MEX/ly KOHLIaMH Bajla poTopa.

[lpy wucnpaBHOM HW30MALMK 3HAYCHHUS JABYX HW3MEPEHHBIX HANPSHKCHUNH JIOJKHBI OBITh
IPAaKTUYECKH OJIMHAKOBBI.

Paznuune 6onee yem Ha 10 % yka3bIBaeT Ha HEUCTIPABHOCTH M30JISIHU.

[Ipn mnpoBeneHuM H3MepeHUit B cooTBeTcTBUH ¢ [9] compoTHBieHHE H30JSLUH KOpIyca
HOJIINITHUKA JAOJDKHO OBITh HE MeHee 2 KOM, CONpPOTUBIICHUE W3OJIALUN MAcisSHOW IUICHKU - HE
MeHee 1 kKOm.

HcripaBHOCTB M30JISIIMHN TTOAIIUITHUKOB M OAISITHUKOB THIPOT€HEPATOPOB CIIEAYET MIPOBEPSTH B
3aBUCUMOCTH OT UX KOHCTPYKIIMHU JIMOO MO yKa3aHUIO U3rOTOBUTEIA, TUOO0 ClIOCOOOM, TPUMEHSAEMBIM
Ha TypOoreHneparopax.

3Ha4yeHre HANpPsDKEHUS MEX1y KOHLAMH Baja HE HOPMUPYETCs, HO PE3KOE yBEIHUEHHE €ro 1o
CpaBHEHHIO C M3MEPEHHBIM paHee MPHU TOU e Harpy3Ke MAIIMHBI MOKET yKa3bIBaTh Ha N3MEHEHHE
OJIHOPOJHOCTH U CUMMETPUYHOCTH B MAarHUTHBIX LIEMSIX CTaTOpa U POTOpA.

6.33 UcnbiTaHHEe KOHIEBBIX BHIBOJIOB 00MOTKH CTAaTOpPA
TypOoreseparopa cepuu TI'B

[TomuMoO uCTIBITaHWH, yKa3aHHBIX B Tabnunax 6.1 un 6.4, KOHLEBbIE BHIBOABI C KOHAEHCATOPHOM
CTEKJIOAMTOKCHIHOM U30JISIIIUEH MOIBEPraloTCsl UCIBITAHHSIM 110 ToamyHkTam 6.33.1, 6.33.2.

6.33.1 I1. U3mepeHune TaHTeHcAa YIJIa TUIJIEKTPUYECKHX moTephb (tgd)

W3mepeHue mnpou3BOIUTCSA IEpe]l YCTAaHOBKOW KOHIIEBOIO BBIBOJIA Ha TypOoreHepaTtop NpHu
ucnbITarenbHOM Hanpsokernn 10 kB u remnepatype okpysxatomiero Bozayxa 10-30 °C.

3HavyeHne 190 coOpaHHOrO KOHIIEBOTO BbIBOJA HE JOJDKHO mpeBblmate 130 % 3HaueHwus,
MOJYYEHHOTO MPH M3MEPEHMSIX U3roToBUTENEeM. B ciyuae usmepenus 1gd KOHIEBOro BbIBOJa 0e3
bapdopoBHIX MOKPHIIIEK €0 3HAYCHUE HE JI0JKHO MPeBbImaTh 3 %.

B skcrutyaranmu u3MepeHue tgo0 KOHIIEBBIX BBIBOJIOB HE 00s3aTeNbHO M €ro 3HaueHHE He
HOPMHPYETCSL.

6.33.2 I1, K. UcnbITaHHS HA Ta30IJI0THOCTD

HcnelTanne Ha ra30IIOTHOCTH KOHIIEBBIX BBIBOJIOB, MCITBITAHHBIX H3TOTOBHTEIEM JIaBJICHUEM
0,6 MIla, mpousBoauTcs naBneHueM cxkatoro Bozayxa 0,5 Mlla.

KoHI1€BO# BBIBO/I CUMTAETCS BBIIEPKABIIUM HCTIBITaHUE, eciau Tipu AaBieHuu 0,3 Mlla nmanenue
JaBjieHus He mpebiinaet 0,5 MM prT. CT./4.

6.34 K. DHaocKoNU4YeCKuil KOHTPOJIb

[Tpr Kax10M KanuTaIbHOM PEMOHTE Te€HepaTopa PEKOMEHIYETCs MPOU3BOAMTH KOHTPOJIb C
MIOMOIIBIO ONITUYECKUX WM BUICOIHIOCKOIOB CIIEIYIONINX YacTel TeHepaTopa:

- TpyOKH ra3zooxjaauTenei,

- T0OOBBIE YaCTH OOMOTKHU CTaTOPA,

- 1000BbIE YaCTH OOMOTKH pOTOPA,

- 00ouKa poTopa,

- BEHTWIALIMOHHBIE KaHaJbl Ma30BOM YacTH OOMOTKM POTOpa C HEMOCPEICTBEHHBIM Tra30BBIM
OXJTXK/ICHUEM,

- TJIPAaBINYECKUE KaHaJIbl OOMOTKH POTOPA C HEMTOCPEICTBEHHBIM BOASHBIM OXJIAKICHUEM.
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6.35 K. KoHTpo/1b NJIOTHOCTH NPECCOBKH CTAJIN

B Kaxnplii KamWTaabHBI PEMOHT PEKOMEHIYETCs IIPOBOAUTH YIBTPAa3BYKOBOM KOHTPOIIb
IUIOTHOCTH HPECCOBKU cepiedHuka craropa coriacHo [10]. OueHka cOCTOSHUSI aKTUBHOH CTad
IOPOM3BOJUTCS 10 3HAYCHHIO BPEMEHH pPACHpPOCTPAHEHHUS  YIBTPa3BYKOBBIX KOJICOAHUH,
npuxozsmemycs Ha 1 MM JuinHbI naketa. CocTosiHME aKTUBHOM CTaIM OLIEHUBAIOT 110 Tabdauie 6.10.

Tabnuna 6.10. YpoBHUM COCTOSIHUS aKTUBHOM CTalI CEpACUYHUKA CTaTOpa

Bpewms 3anepxku Cpennee naBjieHue Bpewms pacnipocTpanenus
JII)BT a3BHKEBHX pnﬂ GCCOI;aHI/DI b JILpT asg OI])SBIX Texumieckoe
YIRTPassy peeco YAPTPasByK COCTOSTHUE TOPIIEBBIX
KoJiebaHu# (MKC) KpallHUX KoJieOaHui (MKC) HA MM
30H CepJIeUHHKA
Ha HAXKUMHBIX HEe3aMeYCHHBIX TOJIITMHBI 3aIIE€YCHHOTO craToD
najblax MIAaKETOB nakera p
<15 Boiee 6 kr/cm? Memnee 0,8 XOopoIiee
15-20 4-6 xr/cm? 0,8-1,2 YIOBJIETBOPUTEIHHOE
20-40 2-4 kr/cm? 1,2-1,8 KPUTHYECKOE
>40 Menee 2 kr/cm? bonee 1,8 npeAaBapHitHoe

6.36 I1, K. U3mepenne ypoBHS YACTHUYHBIX Pa3psi/ioB

KoHTponb 1o xapakTepucTukaM 4acTU4HbIX pa3psinoB (UP) 3a cocrosHueM H30iLUH OOMOTKHU
CTaTopa paclpoCTpaHsieTcsl Ha TypOOreHepaTopbl ¢ BO3AYLIHBIM OXJIQKJICHHEM MOIIHOCTBIO OT
50 MBT u BblIIIIE, a TAaKXKe THIPOreHEPaTOPsl MOITHOCTH OT 20 MBT 1 BbIIIIE.

[Tepeuenp koHTponMpyeMbIx 10 YP reneparopoB W mpuMeHsEMBble IPU 3TOM HU3MEPUTEIIbHBIE
CHCTEMBI  YCTAHABIMBAIOTCA IO  PEHICHWI0  TEXHUYECKOTO  PYKOBOAMTENS  CyOBEKTa
3JIEKTPOIHEPIETUKU.

6.37 I1, K, M. TypOuHHOe MacJI0 B CHHXPOHHBIX
KOMIIEHCAaTOpax

[Tpou3BOIUTCS B COOTBETCTBHU C TPEOOBAaHUSMHU JTOKYMEHTOB M3TOTOBHUTEICH O0OpPYHIOBaHUS
(CUHXPOHHBIX KOMIIEHCATOpOB) HEe pexe 1 paza B 6 Mec., ecniu B JOKYMEHTaX H3TOTOBHUTENS
OTCYTCTBYIOT TpeOOBaHUS K Ka4eCTBY TYPOMHHOTO Maclia, MOJUICKAIICT0 3aMeHe, PEKOMEHTYETCS
MCIIONIb30BaTh TpeOoBaHust Tabmuib! 6.11.

Tab6muma 6.11. Tlokazarenu kadecTBa TYpOMHHOTO Maciia

3HayeHue
HauMmeHnoBaHue moka3areiis KauecTBa oKa3areirst
KayecTBa Macia

Metonasl
HUCIILITAHUN

I'OCT 5985-79,

1 Kucnorroe uncino, mr KOH/T, e 6onee 00,135 TOCT 11362-96,
(oT HaUATBHOTO 3HAYEHHS) (0,15) COCT HCO 6619
2 Coneprxanue niama (odmree), % Macchl, 0,005 [12]
MEHee (oTcyTCcTBHE)
3 Coneprkanue BoJbI, % Maccel, MEHee 0,03 I'OCT P MDOK 60814-2013
4 Knacc mpOMBIIIIECHHON YUCTOTHI, HE OCT 17216-2001
’ 13 (mpunoxxenust A, BuT),

Oonee TOCT UCO 4407-2006

5 VI3MeHeHne KUHEMaTUYECKON BA3KOCTH OT
MCXOJHOI0 3HAaYEHU IS Macia Iepes ero 10 I'OCT 33-2000
3aJIMBKOM B 000pynoBanue, %, He 6omee™
6 M3MeHeHne TeMIiepaTypbl BCIBIIIKH B
OTKPBITOM THTJIE OT IPEIBIAYIIErO 10 I'OCT 4333-2014

3naueHus, °C, He 6omee™
11 puMCEeUYaHUC- IToxasarenu 5 u 6 OIPCACIIAIOTCA IO PCHICHUIO TEXHUYCCKOI'0 PYKOBOJAUTEIIA O6’LCKT&
3IEKTPOIHEPTETUKY HE pexe | pasa B rof.
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7 MAIIINUHBI HIOCTOSSHHOI'O TOKA (KPOME
BO3BYJIUTEJIEN)

7.1 OneHKa cCOCTOSTHUS U30JISIIMH 00MOTOK MAaIIMH
NMOCTOSIHHOI'0 TOKA

MarmmuHbI TOCTOSTHHOT'O TOKA BKITIOYAIOTCS 0€3 CYIIKHU MPU COOIOCHUHN CICTYIOIINUX YCIOBUMA:

a) ISl MallliH nocTosiHHOTO ToKa A0 500 B - ecnu 3HaueHne CONPOTUBIICHUS U30ISIIMH OOMOTOK
HE MEHEe MPUBEACHHOTO B Tabmuie 7.1;

0) U1 MalMH MOCTOSHHOTO Toka Bbimie 500 B - ecnm 3HaueHHe COMPOTUBICHUS H30JIALUU

00MOTOK HE MEHEee MPHUBEIECHHOro B Tabnuie 7.1 u 3nauenue ko3dduunenra abcopOun He MeHee
1,2.

7.2 11, K, T. U3mMepeHnune cONpOTUBJICHUS] U30JISIMH

7.2.1 ConpoTuBJjieHHe U30JISIIIUN OOMOTOK

N3mepenne mpou3BOUTCS MPU HOMUHAIBHOM HampsikeHUu oOMoTku 10 0,5 kB BKioUnTeNIbHO
MeraommeTpoM Ha HanpspkeHue 500 B, a mpu HoMUHAILHOM HampskeHuH 0OMoTKu Bbitie 0,5 kB -
MeraommeTpoM Ha Hampspkenue 1000 B.

H3mepeHHOe 3HAUYEHHUE COMPOTUBICHUS H3OJSIHMH JODKHO OBITh HE MEHEe MPHUBEACHHOTO B
tabnmuie 7.1. B oakcryatanuy CONPOTHBIICHHE W3OJSIUMKM OOMOTOK HM3MEpSETCS BMECTE C
COCTMHEHHBIMU C HUMH LIETISIMU U KaOeIsIMHU.

7.2.2 ConpoTHBJIeHHEe U30JISAIHN OaHTAKeH
W3mepeHune npou3BOAUTCS OTHOCUTEIBHO KOPIyca U YAEPKUBAEMbIX MU OOMOTOK.
M3MepeHHOe 3HAaUEHHE CONPOTUBIICHHS U30JISLUHI JOIDKHO ObITh He MeHee 0,5 MOm.

7.3 11, K. UcnbITaHue U301 ITOBLINIEHHbIM
HANpPsiZKeHHMeM NMPOMBINLJIEHHON YacTOThI
3HauYeHNE UCIILITATEIHHOTO HaIMpsHKCHUA YCTAHABJIIMBACTCA 1O Ta6J'II/II_IC 1.2

HpOIIOJDKI/ITeJ'IBHOCTI) IMPUITIOKCHUA UCIIBITATCIIBHOI'O HAIIPSKCHUA 1 mum.

Ta6n1z1ua 7.1. HanmeHnb1me AOITYCTUMBIC 3HAYCHHA COITPOTUBJIICHUA 30NN 00MOTOK MaIlIMH
IIOCTOAHHOI'O TOKa

T Conpotusnenue u3ossiuu Reor, MOM, mpr HOMUHATEHOM
Zﬁnii ?}?g HANPsDKEHUU MallivH, B

OOMOTIH, 230 460 650 750 900
10 2,7 53 8,0 9,3 10,8
20 1,85 3,7 5,45 6,3 75
30 1,3 2,6 3,8 4,4 5,2
40 0,85 1,75 2,5 2,9 3,5
50 0,6 1.2 1,75 2,0 2,35
60 0,4 0,8 1,15 1,35 1,6
70 0,3 0,5 0,8 0,9 1,0
75 0,22 0,45 0,65 0,75 0,9

Ta6J'II/II_Ia 7.2. UcnplTaTeabHOE HAITPsS’KCHUC HpOMLIIJ.U'IGHHOfI YaCTOThI JJId U30JIAIHNHN MallluH
IIOCTOAHHOI'O TOKa

HcnbiTyemslii HcneiTaTensHoe
[Ipumeuanue
JJIEMEHT HanpspkeHue, KB
1 O6moTkH [IpuHrMaeTrcs mo Hopmawm, Jist MamH MomHOCThIO 601ee 3 kBT
NIPUBEJICHHBIM B TaOJHIIe
6.2, TyHKT 6

2 bangaxu sikopst 1,0 To xe
3 Peocratel wu 1,0 M3015111110 MOYKHO HCIIBITBIBATH COBMECTHO C
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UcnbiTyemblii HcneiTatensHoe
[Ipumeuanue
DJIEMEHT HarpsbkeHue, KB
IIyCKOPETYIUPOBOY U30JISIIMEN 1eneil Bo30yk1eHus
HbIE PE3UCTOPBI

7.4 U3mepeHue CONPOTHBJIECHUSA MMOCTOSIHHOMY TOKY

W3mepeHus TPOU3BOIATCS y TEHEPATOpOB, a TAaKKe OJICKTPOJABUTATEICH TPHU XOJIOJTHOM
COCTOSTHUM OOMOTOK MaliuHbl. HOpMBI JOMYCTHMBIX OTKJIOHCHHH COMPOTHBIICHUS MPHBEICHBI B
Tabiuue 7.3.

Ta6muma 7.3. Hopma OTKJIIOHEHUS 3HAYEHHI COIMTPOTHUBIICHHS TTOCTOSSHHOMY TOKY

UcnbiTyemblii 3J1eMEHT Bz Hopma [Ipumeuanue
UCTIBITAHUS

1 O6MOTKH BO3OYXACHUS I, K 3Ha4YeHHUS COMPOTHBICHUS OOMOTOK HE

JIOJDKHBI ~ OTJIMYAThCS  OT  HMCXOAHBIX

3HaueHuii Oosee ueM Ha 2 %.
2 OOMoTKa SKOpST (MEXKITY IL K 3HavYeHUS n3MepeHHoro| Mzmepenus
KOJUJIEKTOPHBIMU COMPOTHUBIICHUS OOMOTOK HE JIOJDKHBI[IPOU3BOIATCS Y
TJIaCTUHAMHU ) OTJIMYATHCS APYT OT ApyTa Oojiee ueM Ha|MaIliH

10 % 3a UCKJIIOYEHHEM CIy4aeB, KOTJa|MOIIHOCTHIO

9TO 00YCIIOBJICHO CXEeMOM coenuHeHus. |0onee 3 kBT
3 Peocratsl 5 I1 3HaueHue n3MepeHHoro|Mzmepenus
MYCKOPETYJIMPOBOYHbBIC COMPOTHUBIICHUS HE JIOJDKHO OTJIMYATHCS|IPOU3BOISATCS HA
PE3UCTOPHI OT HUCXOJHBIX JaHHBIX OoJiee YeM Ha|KaXIOM

10 %. OTBETBIICHUU

K He nomxHO ObITH OOPBIBOB IIETICH

7.5 11, K. U3mepeHue BO3AYUIHBIX 3230POB MO/ MOJIIOCAMU

W3mepeHune npou3BOIUTCS y TEHEPATOPOB, a TAKXKE AIEKTPOABUraTesiel MOITHOCTRIO Oonee 3 kBT
IIPU IOBOPOTE SAKOPS - MEXKAY OJTHOM U TOU e TOUKOU SKOPS U MOJFOCAMH.

PasMepH 3a30pOB B JUAMCTPAJIbHO ITPOTUBOIIOJIOKHBIX TOYKAX HEC AOJDKHBI OTJIMYATbCA APYr OT
npyra 6osee yem Ha £10 % OT cpemHero pa3mepa 3a3opa (eciad B MHCTPYKIIMH M3TOTOBHUTEINS HE
YCTaHOBJICHBI 00JIee KECTKHE TPeOOBAHUS. ).

7.6 11, K. CHATHE XapaKTEePUCTUKH X0JI0CTOr0 X042 1
HCIIbITAHNE BUTKOBOM U330 1NN

Xapakrepuctuka XX CHHMMAeTCsl y T€HEpaToOpOB IIOCTOSHHOrO ToKa. llombeMm HampskeHuUs
IIPOU3BOJUTCS 10 3Ha4YeHus, paBHOro 130 % HOMUHAJIBHOTO.

OTKJI0OHEHNS 3HAaYEHUH CHATON XapaKTEPUCTUKU OT 3HAUEHUN XapaKTEPUCTUKH U3TOTOBUTEIIS HE
JIOJKHBI OBITH OOJIBIIIE JOMYCTUMOMN MOTPEIIHOCTH U3MEPEHHH.

[Tpy ucnbITaHUM BUTKOBOW M30JSLUU MAIIMH C YUCJIOM IIOJIIOCOB 0ojiee YeThIpeX 3HAYeHUM
CPEIHEr0 HAIpPSDKEHHUsI MEXAY COCEIHMMHU KOJUIEKTOPHBIMH IUIACTMHAMHU HE JOJDKHO OBITH BBIIIE
24 B.

ITponOMmKUTENLHOCTD NCIIBITAHUSI BUTKOBOM M30JISIIUHU 3 MUH.

7.7 11, K. IIpoBepka paGoThl MAIIMH HA X0JOCTOM X0y
HpOBepKa MMPOU3BOJUTCAA B TCUHCHUC HC MCHEC 1 4. OI_ICHI/IBaeTCH pa6oqee COCTOsIHUC MAIlIUHBI.
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7.8 11, K. Onpenesnenue npeaesoB peryJJMpoBaHUus YacTOThI
BpallleHHs YJIEKTPOABHUIaTeJ/Iei

[IpousBoauTCA Ha XOJOCTOM XOJy U TOJ HArpy3KOW y 3JIEKTPOABUTATENICH C PETYIUPYEMOU
YacTOTOM BpaIICHHUS.
HpeI[eJILI peryjimpoBaHus JOJLKHBI COOTBCTCTBOBATH TCXHOJIOTMYCCKHUM JAHHBIM MCXaHHU3MaA.
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8 DJIEKTPOABUT'ATEJIM IEPEMEHHOI'O TOKA

8.1 U3mepeHune cCONpOTUBJICHUS U30JIALMH

[Tpon3BOUTCS MEraOMMETPOM, HAIPsDKEHHE KOTOPOro ykasaHo B Tabmune 8.1. Jlomyctumsbie
3HAYCHUS COMPOTUBJICHUS U30JAUU U Kod(pduirenta adcopounu Reo/Ris" ykazaHsl B Tabiumax
8.1-8.3.

8.2 OneHka cocTOSIHUSI U301 00OMOTOK
3JIEKTPOIBUTaTeJIel TP pellleHnH BOIPoca o
HE00XO0AMMOCTH CYIIKHU
:‘)J'IGKTpOI[BI/IFaTeJ'II/I IEPEMCHHOI'0 TOKa BKIIFOYAIOTCSA oe3 CYHIKH, €CJIM 3HAYCHU COIIPOTUBJIICHUA
U30JISIIAA 0OMOTOK 1 Kod(duiirenTa abcopOIMK He HUKE YKa3aHHBIX B Ta0bnmiax 8.1-8.3
8.3 UcnbiTaHKE MOBBIILIEHHBIM HANIPSIKEHHEM
NMPOMBIILJIEHHO YaCTOThI

3HaUYeHHUE UCIBITATEILHOTO HAIps>KCHUA MPUHUMACTCS COIIACHO Ta6J'II/II_IC 8.4.
HpOIIOJDKI/ITeJIBHOCTI) IMPUITIOKCHUA UCTIBITATCIIBHOI'O HAIIPSKCHUA 1 mum.

8.4 I1, K. U3mepeHne cONPOTHBJICHUA MOCTOAHHOMY TOKY
I/I3MepeHI/Ie IMPOU3BOAUTC IIPHU MPAKTHICCKU XOJIOAHOM COCTOSIHHUUN MAlIWHBI.

8.4.1 O6MoTKH cTaTOpa 1 poTopal

1 CompoTHBIECHHE IIOCTOSHHOMY TOKY OOMOTKHM pOTOpa H3MEpSeTCS y CHHXPOHHBIX OJIICKTPOIBHIATENCH H
ACHHXPOHHBIX IEKTPOABHUTaTeneii ¢ pasHbIM pOTOPOM.

W3mepenue npon3BOAUTCS Y SJIEKTPOABHTATENICH Ha HanpspkeHune 3 kKB 1 BoIIe.

[IpuBeneHHbIE K OAMHAKOBOW TeMIepaType U3MEpEHHbIC 3HAYCHUS CONPOTHBICHUN Pa3IMYHBIX
¢da3 0oOMOTOK, a Takke OOMOTKH BO30Y)KIEHHS CHHXPOHHBIX JBHTAaTENed HE JOJDKHBI OTIMYATHCS
JpYT OT Apyra ¥ OT UCXOTHBIX JaHHBIX OouibIIe ueM Ha 2 %.

Tabmuua 8.1. JlomycTrMble 3HaYeHUsT COMTPOTHBIICHUS U30JIIIUU B KO PHUIIEHTa aOCOpOIIH

Jlonmyctumoe 3HaueHue
. | Bun | Hanpsbxenue
HcnbiTyembrit COIIPOTHBIICHUS H30JISIIHH,
H3Me- [MeraoMMeTpa [Ipumeuanue
DIIEMEHT MOw, u ko3¢ purmenrta
peHust , B
abcopO1uun
1 Oowmortkal|ll 2500/1000/ (B COOTBETCTBUU c
craTopa /500** YKa3aHUAMHU TaOIuIbl 8.2.
K, T* Hos ANEeKTpoJABHUraresie,| B skcryaranum onpeneneHue
HaxOSIINXCS B[KOdduImeHTa abcopOuuun
OKCIUTyaTalu, A0nycTHuMbIe|Reo/Ris" 0053aTeIbHO  TOIBKO
3HAYEHUS COTIPOTUBIICHUS | ITIST AIIEKTPOABUTATENEH
M30JSUN Reo- u|HanpspbkeHueM Bbile 3 kB wnm
kodduimeHT abcopOuuu He|MolHOCThIO Oonee 1 MBT
HOPMHPYIOTCSI, HO JIOJKHBI
VUUTHIBATHCSI TIPU  PEIICHUH
BOITPOCA O HEOOXOIUMOCTH UX
CYIIKH.
2 Oowmortkalll 1000 0,2 W3mepenne mpomsBOAMTCS Y
poTtopa (omyckaercst CUHXPOHHBIX
500) ANIEKTPOIBUTATEICH u
ANEKTPOABHUTaTENEeH ¢ (ha3HBIM
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Bun | Hanpsbxenue

JonmycTuMoe 3HaueHue

HcnbiTyemblid COIPOTUBIICHUS U30JSALUH,
H3Me- [MeraoMMeTpa [Tpumevanue
3JIEMEHT MOw, u ko3 durmenta
peHus , B
abcopOruun
K, T* - poTopoM Ha Hanpsikenue 3 kB u
BBIIIE WJIM MOUIHOCTBIO OoJee
1 MBt
3 Tepmounnu|ll, K |250 -
KaTOpbI C
COCTUHUTEIIbH
BIMU
MIPOBOAMH
4 TMogmmmauk|I1, K {1000 - N3mepenue mpou3BOAUTCS Yy
u 3JIEKTPOABUTaTEIIEH Ha

HanpsokeHue 3 kKB u  Bblie,
MOAIIMITHUKA KOTOPBIX HMEIOT

U30JISLIHIO OTHOCHUTEJIBHO
Kopmyca. N3mepenue
IIPOU3BOJUTCS  OTHOCHUTEIIBHO
(GyHIAMEHTHOW  IUIMTHI  TIpU
IIOJIHOCTBIO COOpaHHbBIX
MAaCJIOIPOBOJAX. B
JKCILTyaTaluu U3MEpEHHE

MPOU3BOAUTCS TIPU PEMOHTaX C
BBIEMKOI poTOpa

11 pUMCYAaHHUC- * HpI/I TCKYIIHUX PEMOHTAX U3MEPACTCA, €CJIU JId OTOIO HE Tpe6yeTC;1 CIICOHUAJIBHO IMMPOBCACHUA

JACMOHTaXHBIX pa60T.

** ConpoTHBIICHHE H3OJIIIMN M3MEpSCTCS NMPH HOMHWHAJIHHOM HampspkeHHH oOMoTkH mo 0,5 kB BKIrouuTeNnsHO
MeraoMMmeTpoM Ha Hampspkerne 500 B, mpu HOMHUHAIRHOM HampspDkeHHHM oOMOTKH cBeime 0,5 kB mo 1 kB -
MeraoMMeTpoM Ha HamnpsbkeHue 1000 B, a npu HOMUHAIBHOM HampsKeHUH oOMOTKH Belme | kB - MeraommerpoMm Ha

HanpsokeHue 2500 B.

Tabnuna 8.2. JlonmycTuMble 3HaU€HUs COMPOTUBIIEHUS U30JIALIMU U KO3 puIenTa abcopOuuu st

00MOTOK CTaTOpa 3JIEeKTPOABUTaTeNIeH

MonIHOCTh, HOMMHAILHOE
HaIpsKEHUE AIIEKTPOIBUTATENS, BU]L
H30JIAIUI 0OMOTOK

Kpurtepun onieHKH cOCTOSHUS W30JISILIMM OOMOTKH cTaTopa

3HaueHHE COMPOTUBIICHUS
3o, MOM

3HayeHue ko3 duueHrta

abcopoumu Reo/R1s"

1 Momsocts Oonee 5  MBr,
TEPMOpEAKTHBHAs W  MHKaJCHTHas
KOMITAYHTUPOBAHHAST U30JISIUS

CornacHo YCIIOBUSAM
BKITIOUCHUS CHHXPOHHBIX
TeHepaTopoB MYHKT 6.2.

2 Momuocts 5 MBT u  Huxe,
HalpsKEHUE BBIIIIE 1 kB,
TEPMOPEAKTUBHAS U30JIALINS

IIpu Temmeparype 10-30 °C
CONPOTHBIICHUE W3OJISAIUU HE
Hwxke 10 MOM Ha KUIOBOJBT

He

MEHEe 1,3

temmeparype 10-30 °C

npu

HOMHHAJILHOTO JIMHEHHOTO

HaNPSHKEHUS
3 JlBuraremu C MuKaeaTHol|He HUXKE 3HAYCHUMH, He mmxe 1,2
KOMIIayHAUPOBAaHHOU W30JISIIHEH, |yKa3aHHBIX B Tabmuie 8.3

HamnpspkeHue cBbilie 1 kKB, MOIIHOCTH
ot 1 1o 5 MBT BKIIOUHTEIEHO, a TAKIKE
JBUTaTE€IM  MEHbIIEH  MOIIHOCTH
Hapy>KHOM YCTaHOBKM C TakoOH ke
M30JSIIMEN HalpshKeHreM cBblie 1 kB
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MontHOCTh, HOMMHAILHOE

HAIpsPKCHUC 3JICKTPOABUTATCIISA, BUJ

U300 00MOTOK

Kpurepun onieHKM cOCTOSHUS U30JISIIMH OOMOTKH CTaTopa

3HaueHue CONPOTUBIIEHUS
n3oJismu, MOm

3HayeHue ko3 duiuenrta
abcopoumu Reo/R1s"

4  Jlguratenu  C
KOMIayHUPOBAHHOM
HarpsbkeHue cBbinie 1 kB, MomHOCTh
Menee 1 MBT, kpome yka3zaHHBIX B
OyHKTE 3

mukajieHTHOoU |He
W30JISIIMeH, | yKa3aHHBIX B Tabymie 8.3.

HUXC

3HAYCHHH,

5 Hampsokenue ke 1 kB, Bce Bunbi|He

U304

HHMIKC

1,0 MOmM 1ipu
temneparype 10-30 °C

Tabnuna 8.3. HaumeHnsbIme J0mycTUMbIE 3HAYEHUSI COPOTUBICHUSI U30JISIUH JIJIS
anekTpoaBuratenei (Tabmaumna 8.2, moamyHKTs 3 U 4)

Conportusnenue uzoisiuu Reor, MOwm,
Temneparypa
P HOMHUHAJIBHOM HAIPsSHKEHUHW 0OMOTKH, KB
obmoTtkH, °C
3-3,15 6-6,3 10-10,5
10 30 60 100
20 20 40 70
30 15 30 50
40 10 20 35
50 7 15 25
60 5 10 17
75 3 6 10

Ta6J'II/II_Ia 8.4. UcnplTaTebHbBIC HaIIpsAKCHUA HpOMLIIlIJ'IeHHOI‘/‘I HaCTOThI 4JIA 00MOTOK

SJICKTPOABUTATCIIA IICPEMCHHOI'O TOKA

HomuuansHOE
Bun MoIHoCTh
. HaIpsHKCHUE HcnpiTaTensHoe
HcnpITyeMblii 2JIEMEHT | WCHBI- |3JIEKTPOJIBUTATEIIS
3IIEKTPOJABUTATES, HamnpsbkeHue, kB
TaHUS , KBT <B
1. O6moTKa cTatopa™** IT  [Menee 1,0 Hwxke 0,1 0,8 (2Uuont0,5)
Ot 1,0 1 10 1000 Hwuxe 0,1 0,8 (2Uyomt1)
Berie 0,1 0,8 (2Uuont1), HO HE
MeHee 1,2
Ot 1000 u Gonee Jo 3.3 0,8 (2Uuont1)
BKJIIOUHTEIIEHO
Ot 1000 u 6onee Csoie 3,3 10 6,6 [0,8-2,5Uou
BKJIIOUHTEIIBHO
Ot 1000 u Gonee Caeire 6,6 0,8 (Unont3)
K 40 wu Oonee, a 0,4 n HIKE 1,0
TaKXe
3JEKTPOIBUTATENN 0,5 15
OTBETCTBCHHBIX 0,66 1,7
MEXaHU3MOB* 2,0 4.0
3,0 5,0
6,0 10,0
10,0 16,0
Memnee 40 0,66 u HIKE 1,0
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HomunansHoe
Bun MomHocTh
. HamnpsHKeHHe HcnpiTaTenbHoe
HcnbITyeMplid 37IEMEHT | HCTIBI- |3JIEKTPOBUTATENS
- kBt AJIEKTPOJIBUTATEI, HanpsbkeHue, kKB
kB
2. OOwmotka potopa| II |- - 8-kpatHoe Usiom
CUHXPOHHBIX CHUCTEMBI
3JICKTPOIBUTATEIICH, BO30YXK/ICHHS, HO HE
NpeAHa3HAYEHHBIX IS Menee 1,2 u He Ooiee
HEIOCPEICTBEHHOTO 2,8
nycka, ¢  OOMOTKO#
BO30OYKICHMS,
3aMKHYTOM Ha pesuctop| K |- - 1,0
WIn HCTOYHHK
OATaHUS ™ **
3. OOmotka poropa| I K |- - 1,5U,**, HO He MeHee
AJIEKTPOJIBUTATENS c 1,0
(dha3HbIM poTOpOM***
4, Pe3ucrop nenu| IL K |- - 2,0
ralicHus TTOJISt
CHHXPOHHBIX
JIBUTATEJIEH.
5. Peocratsl ul ILK |- - 1,5U,**, HO He MeHee
IyCKOPETYJIMPOBOYHbBIE 1,0
PE3UCTOPBHI.

ODpumedganue - * HcnpTanne HEOOXOAUMO TMPOU3BOIUTH IPH KAIUTAIIEHOM peMOHTe (06e3 CMEHBI 0OMOTOK)
TOTYAC ITOCIIE OCTAHOBA JIEKTPOABUTATENS A0 €r0 OUYUCTKU OT 3arpsI3HEHUS.

** Up - HanpsDKEHHUE Ha KOJbLAX IPH PAa30MKHYTOM HEIIOBIKHOM POTOPE M TIOJIHOM HANpPSDKCHUH Ha CTaTOpE.

*¥% C paspelieHHss TEXHHYECKOTO PYKOBOJAUTENS CYOBEKTa OJIICKTPOIHEPIreTUKU HCIBITAHWE JBUTATEIeH
HanpsokeHueM 10 1000 B npu BBozie B 3KCIITyaTallUio MOXKET HE IPOU3BOAUTECSL.

8.4.2 PeoctaThbl M MyCKOPEryJJHPOBOYHbIC PE3UCTOPLI

JIi1sl peocTaToB U IMyCKOBBIX PE3UCTOPOB, YCTAHOBJICHHBIX HA DJICKTPOABUTATEISIX HATIPSHKEHHEM
3 kB wu BbIlIe, COMPOTHBICHHWE H3MEPSIETCS Ha BCEX OTBETBIECHUSX. s aneKkTpoaBuraTteneit
HanpspKeHHeM HIke 3 KB n3mepsiercst oliee CONpOTUBIICHHE PEOCTATOB U ITYCKOBBIX PE3UCTOPOB H
IPOBEPSIETCS LETOCTHOCTh OTIACK.

3Ha4YeHHs CONPOTUBIICHUH HE JTOJDKHBI OTIIMYATHCS OT HCXOJHBIX 3HAUCHUH Oostbie 4yeM Ha 10 %.

I[Tpu KarmUTaaIbHOM PEMOHTE IPOBEPSETCS [IETOCTHOCTD IICTICH.

8.5 11, K. U3mepeHne BO3AYLHIHOIO 3230Pa MEKAY CTAJIbIO
poTopa u cTaropa

N3mepenue 3a30poB JOKHO MPOU3BOAUTECS, €CIH MO3BOJISIET KOHCTPYKIHS 3JIEKTPOABUTATENs.
[Tpu stoM y nanekrponsurateneil MomuocThio 100 kBT u Oosee, y Bcex ayieKTpojaBHUraTeseit
OTBETCTBEHHBIX MEXaHHU3MOB, a TAKXKe y DJIEKTPOABHUraTesel ¢ BBHIHOCHBIMHU MOJIIMITHUKAMH U
MOIIATTHIKAMH CKOJIbKCHHUSI BEIIMYMHBI BO3AYIIHBIX 3a30pOB B MECTaX, PACIIOJIOKEHHBIX IO
OKPY)KHOCTH pOTOpa M CIBUHYTBIX JPYr OTHOCUTENbHO JApyra Ha yron 90°, mim B MecTax,
CHENHATbHO TPEAYCMOTPEHHBIX TPH W3TOTOBIICHHH 3JICKTPOJBUTATEINS, HE JOJDKHBI OTINYATHCS
6osbire yem Ha 10 % oT cpeHero 3HaYeHHUS.

8.6 11, K. U3mepeHue 3a30p0B B MOAMIUITHUKAX CKOJIbKEHUSA

YBenuueHre 3a30pOB B MOAIIUITHUKAX CKOJIBXKEHHS Ooyiee 3HAYSHU, MPUBEJACHHBIX B TaOJHIle
8.5, yka3pIBaeT Ha HEOOXOIUMOCTh TTEPE3aTUBKHU BKJIA IBIIIA.

Ta6J'II/II_Ia 8.5. I[OHYCTI/IMBIG BCJIMYMHBI 3a30POB B MOANIHUITHUKAX CKOJIBXKCHUSA DJICKTPOABUTATCIIA

|  Homuuanbmeii quamerp | 3a30p, MM, IPU YaCTOTE BpalIeHUs, 00/MUH |
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Baja, MM Ot 1000 mo 1500 CBblre
Jlo 1000 (BKITIOUHUTENHHO) 1500
18-30 0,04-0,093 0,06-0,13 0,14-0,28
31-50 0,05-0,112 0,075-0,16 0,17-0,34
51-80 0,065-0,135 0,095-0,195 0,2-0,4
81-120 0,08-0,16 0,12-0,235 0,23-0,46
121-180 0,10-0,195 0,15-0,285 0,26-0,53
181-260 0,12-0,225 0,18-0,3 0,3-0,6
261-360 0,14-0,25 0,21-0,38 0,34-0,68
361-600 0,17-0,305 0,25-0,44 0,38-0,76

8.7 11, K. IIpoBepka padoThl 3JIEKTPOABUTATEIsI HA X0J0CTOM
XO}_Iy HJIA ¢ HCHAI'PY/KEHHBIM MEXaHU3MOM

[IpousBoauTca y aneKkTpoaBuraTeneil HanpsbkenreM 3 kB u Bbie. 3HaueHue Toka XX Jj1s1 BHOBb
BBOJMMBIX 3JIEKTPOJBUIATEIEH HE HOPMUPYETCS.

3naueHue Toka XX MOCEe KalUTaJIbHOTO PEMOHTA AJIEKTPOABHUraTeNs HE JOJHKHO OTIMYAThCS
6onbiie ueM Ha 10 % oT 3HaYeHHs TOKA, U3MEPEHHOTO IMEPE] €ro PEMOHTOM, NPU OAMHAKOBOM
HANPSDKEHUU Ha BBIBOJIAX CTATOPA.

[TpomomKUTETHLHOCTD TPOBEPKH AIEKTPOIBUTATENCH T0JHKHA OBITh HE MeHee | .

8.8 11, K, M. U3mepenne BUOpauvu MOAMIUITHUKOB
JIEKTPOJABHUTIATEJIsI

W3mepenue MpoM3BOAMTCS Yy IEKTPOABUTATENCH HampsokeHneM 3 KB u BhIne, a Takke y Bcex
AIIEKTPOJIBUTATEIICH OTBETCTBCHHBIX MEXaHH3MOB.

BeprukanpHas W TonepevHass COCTABISIONIME BUOpaIuu (CpeIHEKBAaIpaTHUYECKOE 3HAYCHUE
BHOPOCKOPOCTH HJIH pa3dMax BHOPOCMEIICHNH ), H3MEPEHHbIE Ha MOAIINITHUKAX JIEKTPOIBUTATEINCH,
COWICHEHHBIX C MEXaHM3MaMH, HE JOJDKHBI NPEBBIIATh 3HAYCHUH, YKAa3aHHBIX B WHCTPYKIUAX
U3TOTOBHUTEIIS.

[lpu OTCYTCTBUM TakKUX yKa3aHHil B TEXHHYECKOH MOKYMEHTALMH BHOpAIMs MOAIIMITHUKOB
AIIEKTPOJIBUTATENICH, COYWICHEHHBIX C MEXaHH3MaMH, HE I0JDKHA OBITh BBILIE CICTYIONIMX 3HAYCHUIH:
CunxponHas yactota Bpamenus, o0/mud | 3000 | 1500 | 1000 | 750 u meHee
Bubpanust nogmmnHuKoOB, MKM 30 60 80 95

[lepromuvHOCTE M3MEpPEHU BUOpAIMH Y3JIOB OTBETCTBEHHBIX MEXAaHH3MOB B MEKPEMOHTHBIN
NepHoA JIOJDKHA OBITh YCTAaHOBJIEHA 1O TpaduKy, YTBEPKICHHOMY TEXHHYECKHM PYKOBOIHMTEIIEM
CyOBEKTa 3JIEKTPOIHEPTETHKHY.

8.9 I1, K. U3mepenue pazdera poropa B 0CeBOM HalNPaBJeHUH

W3mepeHne npou3BOANUTCS Y 3JIEKTPOJIBUraTeNed, UMEIOIIUX MOIINITHUKN CKOJbkeHus. OceBoit
pas3ber poTopa ABMUrartessi, He COEJMHEHHOTO C MEXaHU3MOM, 3aBHCUT OT KOHCTPYKLIUHU JIBUTATEs,
INPUBOJUTCS B TEXHUUECKOHN JIOKYMEHTAllUU Ha JBUTATEIb U JOJKEH COCTaBIATH OT 2 0 4 MM Ha
CTOPOHY OT HEHTPANbHOrO MOJOXKEHHMs', ONpeeNseMoro eHCTBHEM MAarHMTHOTO MO MpH
BpallleHUU POTOpa B YCTAHOBUBILIEMCS PEKUME U PUKCHPYEMOT0 METKOW Ha Bally.

Pa3ber potopa npoBepsieTcst pHU KalUTATILHOM PEMOHTE Y 3JIEKTPOJBUTraTeNel OTBETCTBEHHBIX
MEXaHU3MOB WIH B CIIy4ae BBIEMKH POTOPA.

! Ecau B MHCTPYKIIUHM MO SKCILTyaTalliy HE OTOBOPEHA JPYrasi HOpMa.

8.10 I1, K. IIpoBepka padoThI 3JIeKTPOABUIATEJIS MO
HAIpy3Koi

[TpoBepka nMpou3BOAUTCA MPU HEM3MEHHON MOIIHOCTH, MOTPEOIIEMOM AIIeKTpOoIBUraTeNIeM U3
cetu He MeHee 50 % HOMHHAIBHOM, MU IPU COOTBETCTBYIOLIEH YCTAaHOBMBILEWCS TeMIIEpaType
obmortok. [TpoBepsieTcst TerIoBoe U BUOPAITMOHHOE COCTOSTHUE IBUTATEIIS.
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8.11 I1, K. I'mapaBiiuveckoe uCHbITAHUE BO3TYyX00XJIAAUTES

HcnpiTanue npousBoautcs n30biTouHbiM AasneHueM 0,2-0,25 MIla B Teuenue 5-10 mun, ecnu
OTCYTCTBYIOT APYTH€ YKa3aHHUS U3 OTOBUTEIIS.

8.12 K, M. IIpoBepka ncnpaBHOCTH CTEepPKHEMH
KOPOTKO3aMKHYTBIX POTOPOB

HpOBepKa MMPOU3BOJUTCA Y ACHMHXPOHHBIX BJICKTpO,Z[BI/IFaTeHeﬁ IIpyu KalluTaJbHBIX PEMOHTax
OCMOTPOM BBIHYTOI'O pOTOpa WM CHICHHUAIIBHBIMU UCHBITAHHUAMHA, a4 B IIPOLECCCC IKCILTyaTallun I10
MCpPEC H606X0,I[I/IMOCTI/I - 110 ITyJIbCAalluAM pa6oqero HJIK ITYCKOBOI'O TOKa CTaTopa.

8.13 UcnbiTanue BO30yAuTEICH

HcnbiTanue Bo30yanuTeseH POU3BOANTCS Y CHHXPOHHBIX JJIEKTPOJIBHIATeIeH B COOTBETCTBUH C
yKazaHusIMH paszena 38.

8.14. K. U3mepeHune ypOBHS YACTUYHBIX Pa3psioB

W3mepeHune ypoBHS YaCTUYHBIX Pa3psiOB pacHpOCTpaHSAETCs Ha ABUrarenu or 6 kB u Bble.
[Tepeuenp koHTpodupyeMbelx mo YP paBurateneif, mpuMeHseMmble NPU 3TOM JHATHOCTHYECKUE
CUCTEMBI M NMEPUOJUYHOCTb KOHTPOJIS, NPUHUMAETCS O PELIEHUI0 TEXHUYECKOIO PYKOBOJIUTENS
CyOBbEeKTa 3JIEKTPOIHEPTeTHKY.

U3mepenne YP B oOMOTKE cTaropa JBUrareiaeil peKOMEHAyeTcs MPOBOAUTH IPU BBOJE B
9KCIUTyaTalUIo U KaXKAbII KallUTaJIbHBIA PEMOHT Ha OCTAHOBJICHHOM JIBUraTelle IpH 1nojaade GpasHoro
HAIpsDKEHUS  [POMBIIUICHHOW 4YacTOThl OT IIOCTOPOHHEro HMCTOYHUKA. PexkomeHayercs
OJIHOBPEMEHHO ITPOBOIUTH KOHTpoJIb UP kabeneil muTaHus 371eKTpoABUraTeseH.
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9 CHUJIOBBIE TPAHC®OPMATOPBL,
ABTOTPAHC®OPMATOPBI U PEAKTOPBI?

9.1 I1. OnpenesieHue ycJa0BUil BKIKYECHUSA
TpaHc(hPopMaATOPOB
9.1.1 KoHTpoab mnpu BBOAe B IKCILUIyaTaUMI0 HOBBIX TPaHCPOPMATOPOB U
Tpanc(hopMaTopoB, MPOIIEAIINX KAMUTAIbHBINA UM BOCCTAHOBUTEIbLHBINE PEMOHT CO
CMEeHOI1 00MOTOK M U30JIAUNH (IePBOe BKJIIOYEHHUE)

KoHTpOob OCYIIECTBISIETCS B COOTBETCTBUU C TPEOOBAHHSIMH HACTOSIIIETO pa3/eia, MHCTPYKITUH
U3rOTOBHTENEH M peKoMeHaanusamu [13-16].

9.1.2 KouTpoJb npH BBOJ€ B JIKCIUIyaTalUi0 TPaHC(PoOpMATOpPOB, MPOIIETIINX
KANUTAJbHBINA PEMOHT B YCJIOBHSX IKCITyaTanuu (0e3 cMeHbl 00MOTOK W M30JISIIIAN)

KOHTpOJIB OCYHICCTBIIKICTCA B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I HaCcTOAWICTO pasacia U
yKa3aHUSMH, U3JI0KEHHBIMU B [17].

9.2 I1, K, M. Xpomarorpaguyeckuii aHaJIu3 ra3os,
PACTBOPEHHBIX B MacJe

KoHTpois npousBoaurcs:

- Juis Kinacca HampspkeHuss 35 kB -y OnouHbIX TpaHCpOpMAaTopoB, TpaHC(HOPMATOPOB
COOCTBEHHBIX HYXKI U TPaHC(HOPMATOPOB, UMEIOIINX CPETHETOIOBYIO HAarpy3Ky He MeHee 50 % or
HOMUHQJIBHOW (IPU HAJIWYMKU COOTBETCTBYIOIEH METOAMKM O0TOOpa mpo0 aHalu3a TIa3oB,
pPacTBOPCHHBIX B MacJe);

- 11 kiaccoB HanpsbkeHust 110 kB u Beine — y Bcex TpancgopmaTopos.

[Tpy HEOOXOAMMOCTH TEXHUYECKHM PYKOBOJIUTENIEM CYOBEKTa dJIEKTPOIHEPTETHKH MOXKET OBbITh
OIpeieNieH JIONOJIHUTENBbHBIA TepedyeHb TpaHc(opMaTopoB HampspkeHueM 35 kB, mosiexamux
KOHTPOJIIO M TUarHOCTHPOBaHUIO 1o pe3yiapratam XAPI' B macie.

Metoauku orGopa mpoO, MOATOTOBKH W IMPOBEACHUS XPOMATOTPapHUUECKOro aHajm3a ra3oB,

pacTBOPEHHBIX B MacJe npuBeneHsl B [18] u [19].
I1 puMcEeidaHUC— Bo3moskHO MNPUMCEHCHUC NPYTrUX aTTCCTOBAHHBIX MCTOJAOB aHaJIM3a PACTBOPCHHBIX B MACJIC
ra3osB.

Cocrosinue  TpaHcopMaTopHOro  OOOPYIOBAaHUS  PEKOMEHAYETCS  OICHUBATh  IyTEM
COIOCTABJICHUS] U3MEPEHHBIX JaHHBIX C TPAHUYHBIMU 3HAYEHUSIMH KOHIIEHTPAIlMH I'a30B B Macle, 1o
CKOPOCTH pOCTa KOHIIEHTPALIUU T'a30B B MAcJe, IO COOTHOLIEHHUSIM KOHIIEHTPAlUi THarHOCTHYECKUX
ra3oB (map rasoB) M TpapHUUECKOMY KPUTEPHUIO C YYETOM OHKCIUTyaTallMOHHBIX (DaKTOpOB B
COOTBETCTBUU ¢ pekomeHaauusamu [20], [21] u gpyrux 1eHcTBYIOMNUX HOPMAaTUBHBIX IOKYMEHTOB 110
JIMarHOCTUPOBAHMIO CHIIOBBIX TPaHC(HOPMATOPOB.

Jns  IyHTHpPYIOIIMX pEeakTOpOB OIEHKAa COCTOSHHUSA IO pe3ylbTaTaM aHaju3a ra3os,
pPacTBOPEHHBIX B Maclie, MPOU3BOAUTCS MO HHCTPYKIUSAM U3TOTOBUTENEH.

AHanu3 paCTBOPEHHBIX B MacJI€ ra30B JI0JKEH OCYIIECTBISATHCS B CIEAYIOIINE CPOKHU:

- TpaHcdopmaropsl HamnpsbkeHueM 35 kB (6imounble TpaHchopmaTopsl, TpaHchOpMaTOPhI
COOCTBEHHBIX HYXJ M TpaHC(POPMATOPHI, UMEIOIINE CPEAHET0/I0BYI0 HAarpy3ky He meHee 50 % ot
HOMUHAJIBHOM) 1OCJIe BKJIIOUEHHSI X B pabOTy — B T€UEHHE MEPBBIX 3 CYTOK, uepe3 1 u 6 mec. nmocie
BKITIOYCHUS U Jlasiee — He pexke | pasza B 6 mec.;

- Bce TpaHc(hopMaTophl HanpsikeHueM 35 kB, He3aBUCHUMO OT Harpy3KH, MOcie BKIIOYEHHS UX B
paboTy cienyeT KOHTPOJIUPOBATh B TEUEHHE MEPBBIX 3 CYTOK;

- Bce TpaHcopmaropsl 35 kB u Bblle - mepelx BBOJOM B palboTy, mepea HavyajioM M IMOcie
3aBepIlEHUs] KalUTaJbHOIO M BOCCTAHOBUTEIBHOTO PEMOHTa TpaHcdopmaTopa W/uim paboT ¢
MaciioM;

! Ha TtpancpopmaTopax ¢ KaGeNbHBIMH BBOJaMH OOBEM HCIIBITAHHN ONPENETAETCS KOHCTPYKTUBHBIMH

0COOCHHOCTSIMU M PEKOMEHJAUSIMHA U3TOTOBUTEIIS.
2 Jlanee — TpaHc(OpMaTOPHIL.
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- Tpancopmaropsl HanpspkeHuem 110 kB u Bble mocne BKIOYEHHs UX B paboTy - B TeUEHUE
nepBbIX 3 CyTOK, uepe3 10 guel, 1, 3 m 6 MecsueB nociie BKIOYEHUS U Jajiee - He pexe 1 pa3a B
6 mec.

Jns tpancgopmaTopoB € MpeanonaraeMbiM JedeKTOM MepUoJUYHOCTh, 0TOOpa mpod Mmacia
YCTaHABJIMBAETCSl B Ka)XJOM KOHKPETHOM Cllyyae, MCXOJsd M3 COCTaBa U KOHIEHTPALMU Tra3oB,
CKOpPOCTH UX HapacTaHMs B COOTBETCTBUU ¢ pekoMeHaanuamu [20], [21] u HacTosiero noapasaena.

9.3 11, K, M. OueHka BJIa:KHOCTH TBePAOil U30JISIIIUU

[TpousBonuTcs y TpanchopmaTopoB HanpsbkeHuem 110 kB u Boie.

JlomycTumoe  3Hau€HHWE  BJIArOCOACP)KAHMS  TBEPJAOH  HM30ISALMH  BHOBb  BBOJHMMBIX
TpanchopMaTopoB M TpaHC(HOPMATOPOB, MPOLICIIINX KAMUTAIBHBIA PEMOHT, - He Bbime 1 %, a
9KCIUTyaTHPYEMBIX TpaHC(HOPMATOPOB - He BhIIe 2 % 10 Macce.

Hns  tpancopmaTopoB, OTpabOTaBIIMX  yCTAHOBJICHHbIE HOPMATUBHO  TEXHUYECKOM
JOKYMEHTaIlMe CpOKM, JIONyCKaeTCs 3HAUCHHWE BIIATOCOJCPKAHUS  TBEPAOH  M3OJIALMH
TpaHCOpMATOpOB, TMPOMICAIINX KaNUTaJdbHBIA peMOHT, - 2 %, a SKCIUIyaTHPyEeMBbIX
Tpancopmatopos - 4 % 1o macce.

Omnpexnenenne BIarocoIepKaHust TBEPI0H N3OSN TPAaHCHOPMATOPOB POBOIUTCS:

- Tepea BBOJOM TpaHC(OPMATOPOB B OSKCIUTyaTallMI0 M TPH KAaUTEIbHOM PEMOHTE IpH
NOSBICHUH  TIPU3HAKOB  YBIQKHEHHWS,  YCTAHOBJIEHHBIX  M3MEPEHHSIMH  W/WIM  TpU
MPOIOJDKUTEILHOCTH PEOBIBaHMS aKTUBHOW 4acTH TpaHCc(HOopMaTopa Ha BO3AyXE, MPEBBIIIAIOIICH
ycraHoByieHHbIe B TiyHKTe 9.1 [17];

- B [IEPHUO/I BHIIIOJHEHHS KAIIMTAIBHOTO PEMOHTA, MPEyCMaTPUBAIOLIETO POBEIEHHE PadoT 1Mo
HOJICYIIIKE/TIPOMBIBKE TBEPAOH M30SAIMU. TEXHOIOTHSI KOHTPOJIS CTEIIEHH OCYIICHHOCTH TBEPIOH
u30JsIue (TOPSIOK 0TOOpa Tpo6/00pas3IoB H3OJISAIUHN, TOYKH 0TOOpa U TOPSAOK HHTEPIPETAIIUN
JTAHHBIX ) ONPECISAETCS C YI€TOM BBIOPaHHON TEXHOJIOTHU 00pabOTKU M30JIALIUH TpaHC(hopMaTopoB
B [IEPHO/I KAITUTATBHOTO PEMOHTA ¥ U3J1araeTcsl B OMUCATEIBHON YaCTH TEXHOJIOTHUH MTPOIIecca CYIIKU
U TPOMBIBKM TBEPIOW H3OJISIMHM, SBISIONICHCS HEOTHEMJIEMOH COCTaBIAIONICH IPOEKTa
IIPOM3BOJICTBA pabOT Ha BBHINIOJHEHNE KAIIUTAIBHOTO PEMOHTA TpaHchopMaTopa.

OmnpeneneHne  BIAarocoAep)KaHUsi  TBEPIOW  M3OJSLUH  TPaHC(HOPMATOPOB  MPOBOIHUTCS
NPUOPUTETHO MO AHAJM3Y BIIATOCOJCPKAHUS 3AI0KEHHBIX B 0ak 00pas3loB M30JALMU (NIPU HX
Hannuuu). [Ipu ux orcyrcTBUM Touka 0TOOpa MpoOkl (00pasiia) TBEPIOM M30JIALUN U TOPSIOK UX
0TOOPOB OTOBapUBAETCS B MPOEKTE MPOM3BOJICTBA paOOT HA BHINIOJHEHHE KAaUTAJIHLHOTO PEMOHTA
U/WIIM MOHTaka TpaHchopmaTopa.

B mpomecce skcmutyaranuu TpaHcopMaropa JOMyCKAaeTcsl OIEHKA BIIATOCOJCPKAHUS TBEPIOH
U30JILUH PacUeTHBIM ITyTEM IO pe3yibTaTaM U3MEPEHUsl TaHTeHCa YIila AMAJIEKTPUUECKUX MOTeph
M30JISIMM OOMOTOK M Maciia, MPou3BeeHHbIX Ha miporpeToM A0 60 °C Ttpanchopmarope, COrIacHO
pekomenganuii [22], [23].

Hcnonp30Banue B pacderax TaHTeHCA yrila JAMAIEKTPUYECKUX MOTEPh Macjia MPOBOIUTCS TpPU
nokaszaressiX Macia, yJIOBJIeTBOpstomMx myHkTam 1, 2, 4, 6, 7, 9 tabmuusl 31.4 HacTosuiero
CTaHJapTa.

OT160p npo6 Macia Ha BIArocoJiepKaHue peKOMEHIyeTCsl TPOBOIUTh B MEPUO]T MAKCUMAJIbHBIX
0’KHMJIaeMbIX 3HaYEHUH, C mporperoro He MeHee yem 10 60 °C paboratomiero TpanchopmaTopa.

JlomyckaeTcsi NPOU3BOAMTH  OLIEHKY  BJArocoA€p)KaHUs  TBEPAOM  H30MALMU  HMHBIMU
MHCTPYMEHTAJIHHBIMU METOJIAMH, PeaTn3yeMbIMU 0e3 BCKpPBITHS Oaka TpaHcopmaTopa.

Brnarocopep)xanue TBep10i M30JIALUH B MPOIECCe SKCIUTyaTalllu JIOMYCKAeTCs HE ONpeAesTh,
€CITM BJIarOCOJIepyKaHWe Maclia, mpoda KOTOpOro oToOpaHa W3 TpaHcdopMaTopa, MPOTPETOTO JI0
60 °C, ne npesbimaer 10 r/T.

B cimyuae HapymieHust yCIIOBHE TPaHCHOPTHPOBAHUSI WM XpaHEHHs TpaHchopmaropa IpH
MYCKOHAJIAJI0UYHBIX HCIBITAHUSX JIOTIOJIHUTENFHO TPOBOJMUTCA IPOBEPKA BIArocoAEp KaHUs
00pa3IoB U3OJISIHUU COTTacHo [22].

[TeprnoMYHOCTD KOHTPOJISI BIArOCOAEP KaHUS TBEPAOH M30JISIIMK PAaCUeTHBIMU CIIOCOOaMM MU
WHBIMH WHCTPYMEHTAJIBFHBIMH METOIAMH, pean3yeMbIiMU Oe3 BCKpbITHs Oaka TpaHchopmaTopa B
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IIpOLIECCE IKCIUTyaTalluK: IEPBbIi pa3 - yepe3 12 JieT mociie BKJIIOUEHUS U B JajbHEimeM — 1 pa3 B
6 ner.

9.4 U3mepeHue CONPOTUBJIEHUS U30JALMHU

94.111, K, T, M. U3mepenne cCONPOTUBJIEHUS U30JISALUN 0OMOTOK

W3mepenue CONMPOTHUBICHHUS H30JSLMHM OOMOTOK TpaHCc(OpMaTopoB MPOU3BOAUTCS IO
I'OCT 3484.3-88.

ConpoTuBieHHE N30JSUE 0OMOTOK U3MEpPSIETCsSl MEraOMMETpoM Ha HamnpsikeHue 2500 B.

ConpoTuBieHHE U3OJALUM KaXI0W OOMOTKM BHOBb BBOAMMBIX B  3KCIUIyaTallUIO
Tpanc(hopMaTopoB M TpPaHC(POPMATOPOB, MPOIICIAIINX KAMUTAIBHBI PEMOHT, MPHUBEICHHOE K
TeMIIepaType UCHBITAHUHN, IPU KOTOPOH ONpPENessUIUCh UCXOAHbIE 3HaUeHUs! (IYHKT 4.5), JOIKHO
ObiTb HEe MeHee 50 % 1O OTHOIIEHMIO K 3HAYEHMSIM, YKa3aHHBIM H3TroTOBUTENeM. B ciydae
OTCYTCTBUS 3HAUE€HUH N3rOTOBUTEINSI — 10 OTHOLIEHUIO K IEPBUYHO U3MEPEHHBIM 3HAUCHUSIM.

B nmro6om cinyuae conporusiienue nzonsiuu Boime 3000 MOwM npu temneparype 20 °C cuuraercs
YJIOBJIETBOPUTEIBHBIM U CPABHEHHUE C MCXOIHBIMU JJaHHBIMU HE TpeOyeTcs.

st TpancdopmaTtopoB Ha HanpspkeHue 10 35 kB BrimrounTensHo MomHocThIo 10 10 000 kBA u
JYroracsiiix peakTopoB COMPOTUBIEHUE H30JIALUU OOMOTOK JOJKHO ObITh He Hike 300 MOM nipu
temneparype oomotku 20 °C.

[Tpu BBOZIE B 3KCILTyaTalMIO U B MPOLIECCE IKCILTyaTallui COMPOTUBIICHNE U30JISLMU U3MEPIETCS
KakK 1o cxemam, npumensieMbiM nsroroBuresneM (mo OCT 3484.3-88), Tak U TOMOIHUTENHHO - TIO
3oHaMm m3ossanuu (Hanpumep, BH - kopnyc, HH - xopnyc, BH - HH) ¢ noacoeaunennem BbiBoAA
"skpan" MeraoMMeTrpa K cBOOOAHON 0O0MOTKe mim Oaky. B mporecce skcITyaTauu JA0MyCKaeTCs
IPOBOJUTH TOJIBKO U3MEPEHHUS IO 30HAM U3O0JIALUH.

W3mepenus o 30HaM HPOM3BOIAT aisi TpanchopmaTopoB HampsbkeHuem 110 kB u Oonee.
W3mepenus npousBoOAAT Ha TpaHchopMaTope, 3aIUTOM MacioM, yepes 0,5 - 2 cyTok mociie 3aJIUBKH.
B Tpancdopmaropax ¢ mpuHYIUTEIHHON HUPKYISIMENH Macia B 3TOT MEPHOJ CIEAYeT MPOU3BECTH
nepeMeluBaHie Macila IyTeM BKIIIOUEHHsI HaCOCOB.

W3mepeHue coONnpoTHUBIIEHUS H30JSUUM OOMOTOK JOJKHO IPOU3BOJUTHLCS IIPU TeMIIEpaType
U30JILUHN HE HUXKE:

a) 10 °C - y tpancdopmaropoB HanpsprerneM 10 150 kB BKIIOUHTENBHO;

6) 20 °C - y TpanchopmaTopoB HanpsikeHuem 220-750 kB;

B) Oym3koi (pasnuiia He 6onee 5 °C) k TeMmrepaType, yKa3aHHOW B MACMopTe - JUIsl peakTOpOB
500 B u BbIIIIE.

B cayyae HeoOXOoIMMOCTH TIPOrpeB TpaHC(HOPMATOPOB MPOU3BOJAUTH, PYKOBOJCTBYSChH
MHCTPYKLUEN 110 IPOrPEBY.

B nponecce akcrutyaTani U3MEpEeHHs] COTPOTUBIIEHUS U30JSUH 0OMOTOK TpaHC(OpMaTOpoOB
IIPOU3BOJATCS € NEPUOJUYHOCTBIO HE peke | pa3a B 4 rofa, a TakKe NPU HEYIOBIETBOPUTEIBHBIX
pe3yabTaTax HCIbITaHUE Macna (oOmacte "pucka", myHkT 31.3.1) w/wim aHanaW3a ra3os,
pPacTBOPEHHBIX B Maciie U B 00bEME KOMIIEKCHOTO JMArHOCTHUECKOTO 00CIIeJOBaHUS.

PesynbTarsl n3MepeHuil ConpoTUBIIEHUS U30SUN OOMOTOK B IPOLIECCE IKCILITyaTalluy, BKIItOYas
JUHAMUKY MX U3MEHEHUS, TOJDKHBI YUUTBIBATHCS MPU KOMILJIEKCHOM PAacCMOTPEHHH JaHHBIX BCEX
WCTIBITAHU.

[Tocne BBOma B paboty TpaHchopmartopsl 6-10 kB momHocTei0 10 630 KBA BKIIOUHTENBHO
paspelaercs SKCIUTyaTUpOBaTh 0€3 MPOBEIEHUS MEKXPEMOHTHBIX U3MEPEHUI.

W3mMepeHusi COMpOTUBICHUS H3OJSALMM MAaclsHBIX TpaHchopmaTopoB 6-10 kB MomHOCTBIO
1 000 kBA B mporecce dKCIUTyaTallidl MPOU3BOASTCS TPHU HEYAOBIETBOPUTEILHBIX Pe3yIbTaTax
UCTIBITAaHUN Macia 1o myHkTam 1-5, 7 tabmuis 31.4 HacTosIIero cTaHaapTa.

9.4.2 IlI, K. U3mepeHue cCONPOTUBJIEHUS U3O0JSIMUA JOCTYNHBIX CTSKHBIX IINMHJIEK,
Oangaxeil, moyry0anakei sipeM U MPeCcCyIMX KoJiell OTHOCUTEIbHO AKTUBHOM CTAJIHN
U SIPMOBBIX 0aJIOK, a TaK:Ke SIPMOBBIX 0AJIOK OTHOCHUTEJHbHO AKTHBHOW CTAIM M

ANEKTPOCTATUICCKHUX IKPAHOB OTHOCHTECJILHO 00MOTOK H MaArHuTomnpoBojaa.
I/I3MepeHI/I$I JOJIKHBI ITPOU3BOAUTHCA B CJIydac OCMOTpa aKTUBHOM 4acCTH TpaHC(l)opMaTopa N
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gyepe3 CrenualbHBIA MPOXOTHOW H30JATOp Ha Oake TpaHcopmaropa (MPU €ro HAITHYUH).
Ucnonp3yrorcst meraomMeTpsl Ha Hanpspbkenue 1000 B.

Il puwmedanue - Ha tpanchopmaropax, UMEIONMMX MPOXOJHOW H3OJATOP, U3MEPEHHUS IMPOBOIATCS B
MEXPEMOHTHBIH TIEPHOJ TIPH MOSBICHUN JE(PEKTOB AIEKTPHUECKOTO H/WIH TEPMHIECKOTO XapaKTepa, BEISIBICHHBIX 110
pe3yabpTaTaM aHAJIM3a PACTBOPEHHBIX B MAacJIe Ta30B.

W3mepeHHbIe 3HAYCHMSI COTIPOTHBIICHUSI N30JISAIIUN CTSDKHBIX HIMUIIEK, OaHqaKel, monyoanaaxei
SpeM U TPECCYIOMNX KOJIEI] OTHOCUTEIIBHO aKTUBHOM CTau M SIPMOBBIX 0aJOK, a TaK)Ke SPMOBBIX
0aJIOK OTHOCHUTEJIbHO aKTUBHOM CTaJIH, 10OJKHBI ObITh HE MeHee 2 MOM, a conpoTUBIIEHUE U3OJISILIUI

SpMOBBIX 0anok He meHee 0,5 MOwm.

9511, K, T, M. U3MepeHHre TAaHTeHCA YIJIA JUIJICKTPHUUYECKUX
norepsb (tgd) uzonsiu 0OMOTOK

M3mepenus TaHreHCa yriia AUIEKTPUUECKUX MoTeps (1g0) u3omsimun 0OMOTOK TpaHC(HOpMaTOpOB
npousBosaTcs o ['OCT 3484.3-88 nnst Tpancdopmaropos HanpspkenueM 110 kB u Boie.

[To pemeHNI0 TEXHUYECKOTO PYKOBOAMUTENS M3MEPEHHUS MOTYT MPOU3BOJUTHCA HAa MACISHBIX
TpaHnchopmaropax HanpspkeHueM 35 kB u Huxe.

3HavyeHus tgd M30ALIMM OOMOTOK BHOBb BBOJAMMBIX B JKCIUTyaTallMi0 TpaHc()OpMaTopoB u
TpaHc(OPMATOPOB, TPOUICIININX KAHUTAIBHBIH PEMOHT, TPUBEJACHHBIE B COOTBETCTBHH C
pekoMeHaanusamiu [ 15] k TemnepaType UCIIBITaHUM, TPU KOTOPOH ONPEAEIISUINCH UCXOIHBIE 3HAYCHHUS
(myskt 4.5), ¢ yuerom BiusiHHS g0 Macia He JOJDKHBI OTIAMYATHCS OT 3HAUCHHM, YKa3aHHBIX
M3TOTOBHUTENIEM B CTOPOHY yXyAmeHus 6oiee yem Ha 50 %.

N3mepennsie (mpu temmeparype uzossiuuu 20 °C u Bblle) 3HaueHUs g0 M30isIMUu 0OMOTOK
BHOBb BBOJHUMBIX B OKCIUIyaTaluio TpPaHCPOPMATOPOB M TPaHCHOPMATOPOB MPOIIEAIINX
KallUTaJIbHBI PEMOHT, He npeBblatonye 1 %, cunTaroTcs y10BI€TBOPUTEIbHBIMU U UX CPAaBHEHHE
C MCXOJHBIMH JTAHHBIMH He TpeOyeTcsl.

Jns  tpaHcopMaTopoB, OTpabOTaBIIMX  yCTAHOBJIEHHbIE  HOPMATUBHO  TEXHUYECKOM
JOKYMEHTAIlUe CpOKH, JOMyCKAaeTCs MaKCHMAJIbHOE 3HAa4YeHHE tgd W3OMSIIHH OOMOTOK,
uzmepenHoro mpu 20 °C, ne 6onee 1,5 %.

[Ipu BBOZE B SKCIUTyaTallMIO M B IMPOLECCE AKCIUTyaTanuu {gd M30IAIUN U3MEpSIeTCs Kak 1o
cxeMaMm, IpUMEHSIeMbIM U3TOTOBHUTEJIEM, TaK U TOMOJIHUTEIHHO 110 30HaM u3oiisiun (Hanpumep, BH
- xopnyc, HH - xopniye, BH - HH) ¢ noacoennnenneM BeiBozia "9KkpaH" M3MEPUTENBHOTO MOCTa K
cBOOOAHBIM OOMOTKaM uiu Oaky. B mporecce skcrulyaTanuu J1ONycKaeTcs MPOBOAMTH TOJIBKO
U3MEPEHUs 110 30HaM H30JISLHH.

N3mepenue tgd 00MOTOK TOJKHO TPOU3BOJUTHCS TPU TEMIIEPAType N30JISALNN HE HIDKE:

a) 10 °C - y tpancdopmatopoB HanpspkeHreM 10 150 kB BkItounTeNnbHO;

0) 20 °C - y tpancdopmaTopoB HanpspkeHuem 220-750 kB;

B) 60 °C — misa Bcex TpaHc(OpMaTOPOB MPH BBHITOJHEHWU OLIEHKU BIArocoAep:KaHus TBEPAOH
HA30JSIIUN PACUETHBIM ITYTEM.

B mnpouecce skcrutyatanuu u3MepeHus 3HadeHus tQgo u3onauuMu oOMOTOK TpaHc(opMaTopoB
IPOM3BOJIATCS C MEPUOIMYHOCTBIO HE pexke 1 pa3a B 4 roja, a Takke MPU HEYJOBICTBOPUTEIBHBIX
pe3yabTaTax HCHbITaHUE Macia (oOmacte "pucka", myHkT 31.3.1) wu/unu aHagW3a rasos,
pPacTBOPEHHBIX B Maciie U B 00bEME KOMIIEKCHOTO AMAarHOCTHUECKOTO 00CIIeJ0BaHUS.

PesynbTarsl uamepenuii tgd n3oasuum 0OMOTOK B MPOLIECCE IKCIUTyaTallMK, BKIOYasi JUMHAMUKY
UX U3MEHEHHUS, JT0JDKHBI YUUTBIBATHCS MIPU KOMIUIEKCHOM PacCMOTPEHHMHU JAHHBIX BCEX MCIIBITAHHM.

9.6 OueHka coCcTOsTHUS OYMAKHOM U30JISIHMHU 0OMOTOK

9.6.1 M. Ounenka no HaJau4ui0 ¢pypanoBbix coeqnHennii u cootHomenust CO2/CO B
MacJie

Ouenka npousBoAUTCA Yy TpaHcpopmaTopoB HampspkeHueM 110 kB u Belle 1o perieHuto
TEXHUYECKOTO PYKOBOAMTENS CyOBEKTa DJIEKTPOIHEPreTHKH, €ClIH JIe(EeKT BEPOSTEH IO IPYTUM
METO/IaM UCTIBITAHUM.

Onenka nIpou3BOAUTCS M0 METOMKAaM, IPUBENECHHBIM B ITyHKTE 31.6.2 HacTOAILLEro cTaHaapra,
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1100 TI0 UHBIM aTTECTOBAHHBIM METOMKAM HCIIBITAHUHA B COOTBETCTBUU C myHKTOM 31.6.1.

3HaueHue  cojepkaHus  (PypaHOBBIX  MPOU3BOAHBIX B  TpaHCOPMATOPHOM  Macle,
OTpaHWYMBAIONIEe 00JIACTh HOPMAIBHOTO COCTOSHHS OOOpYyIOBaHWs, OJDKHO OBITH HEe Oosee
0,0006 % maccsol.

Hoctmwkenne 3Hauennii cootHomenuss CO2/CO Gonee 30 B coyeTaHHM C BIarocojaep:kaHueM
macia 6osee 30 r/T yka3pIBaeT Ha IOJIHOE MCUYEpIIaHHE pecypca OyMa)KHOW H30JSIUH OOMOTOK
(moxa3zaTesnb MpeAeIbHOr0 COCTOSTHHUS).

B cnydae moctmkeHus conepikaHusi (ypaHOBBIX MPOU3BOAHBIX M (Miu) cooTHomenuss CO2/CO
YKa3aHHBIX BBIIIE 3HAYCHUH HEOOXOIMMO BBIOIHUTEH UCIBITAHUS OYMa)KHOUW M3O0JIALUHU 110 TyHKTY
9.6.2.

Ot60p mpo6 Macna Ha cojepkaHue QPypaHOBBIX COCIUHEHUHN CIEAyeT MPOBOIUTH 10 3aMEHBI
CUJIMKareiass B aACOPOIMOHHBIX M TEPMOCH(POHHBIX (HIIbTpax, a Takke 0O0pabOTKM Macia
(merazanuu, pereHepalyy U mp.), HO HEe paHee, YeM Yepe3 6 MECSIIEB MOCIIEe 3aMEHBI.

9.6.2 K. Onenka no creneHu noJiMmMepu3annu

OreHKa 10 CTENECHU MOJIMMEPU3AlUU ACCTPYKIIUH TSJUTFOJIO3bI, BIIHSIOMICH HA MEXaHHUYECKYIO
MPOYHOCTH OYMa)KHOM MU30JISAIINHU, POU3BOIUTCS Yy TpaHchopmaropos HanpspkeHueM 110 kB u Boime
coryacHo pekomenparwmii [17], [24], [25].

OT60p 00pa3roB TBEPAOH H3OJSIIIMH MTPOU3BOJIUTCS B CIIydae, €ClI MO0 KOCBEHHBIM METOJaM
OILICHKH UMEIOTCS JIOCTATOYHBIC OCHOBAHUS OXKHJIATh 3HAYUTEILHOTO H3HOCA TBEPIOH U30JISIINH.

KocBeHHast OIGHKa COCTOSIHHSI TBEPIOW HM3OJSAIUU OCYIISCTBIISICTCS IO  CIICAYIOIIAM
MOKa3aTesIsIM:

— HajM4ue B TpaHC(HOPMATOPHOM Maciie pypaHOBBIX MPOU3BOIHBIX, B TOM YHcie Pypdypoia;

- pe3yNbTaThl XpOMATOTpahUIECKOro aHAIN3a PACTBOPEHHBIX B Maciie (hypaHOBBIX COCIUHCHUH,
ra3zoB CO u CO2 B COOTBETCTBUU C PEKOMEH/IAIIUSAMH oIpa3zeia 9.2 HacTOSIIEero CTaH1apTa;

— pe3ynbTaThl GU3NKO-XUMHUYECKOT0 aHamu3a Macia (myHkTel 1, 2, 4, 6-9 tabmursr 31.4);

— pe3yJIbTaThl U3MEPEHUS TUDIIEKTPUICCKHX TapameTpoB u3oisiiun (Reo, tgd).

Pecypc OymakHON wH30JsMM OOMOTOK CUMTACTCS HWCUCPIIAHHBIM TIPU CHIDKEHHH CTETICHH

nosuMepuszanuu Oymaru 10 250 enquHull (mokasaresiab NPeAesIbHOTO COCTOSIHUS) U MEHEE.
[IpuMeuanue - CreneHp NOJIUMEPHU3AIUU UCXOAHON (HOBON) M30JIALIUU JOMKHA ObITh HEe MeHee 1250 enuHuIy

cornacHo [26]. IIpu HOpPMarIbHOM COCTOSIHUM H3OJIALIMM CTENEHb IOJIMMEpU3allii HaxoauTcs B mpenenax 600-
800 exuuur [27].

VY OTBETCTBEHHBIX TpaHCcPOpMATOpPOB HampsikeHueMm 35 KB, oTpaboTaBmux ycTaHOBIEHHBIC
HOPMAaTHBHO-TEXHUYECKON TOKYMEHTaIUEeH CPOKH (OJI0UHBIX TPaHCHOPMATOPOB, TPAHCHOPMATOPOB
COOCTBEHHBIX HYXI), OIICHKAa COCTOSHHUA OyMaXHOW M30IAIUA OOMOTOK TIO CTENeHU
MOoJIMMEpU3AIMd W ompenesieHne (QypaHOBBIX COEAMHEHUN TMPOBOAMUTCS TPU KOMIUIEKCHBIX
JTUArHOCTHYECKUX 00CIIeTOBaHMSIX.

9.7 UcnbITaHUe U30/SIMH NMOBBIIIEHHBIM HANIPSKEHUEM
gacToThl 50 I'n

9.7.1 I1, K. UcnbiTaHMe M30J111IMM 00MOTOK BMeCTe ¢ BBOAAMM

HcnpiTanne M3015IMUM OOMOTOK MAaCJIOHAIOHEHHBIX TPaHC(POPMATOPOB TpPHU BBOJAE HX B
HKCIUTYyaTaIMI0 U KallUTAJIbHBIX PEMOHTaX 0e3 CMEHbl 0OMOTOK M M30JISILIMU He 00s13aTenbHo. Ecnu
IPH MOHTaXKE TIPOXOIHBIC U30JIATOPHI (BBOBI) 6-35 KB ycraHaBimBaMch Ha TpaHchopMarop Oe3
IpeBapUTEIbHBIX BHICOKOBOJIBTHBIX UCIIBITAHUH BBOJIOB, TO UCIIBITAHUE U30JISIIIMA OOMOTOK BMECTE
C MPOXOAHBIMU M30JIATOpaMU (BBOJIaMH) 00513aTEIbHO.

[Tpu xanuTaIbHOM PEMOHTE C MOJHON CMEHOI 0OMOTOK M M30JISIMU MCIIBITAaHHE TOBBIIICHHBIM
HanpsDKEHUEM 00s13aTeNbHO ISl TPaHC(HOPMATOPOB BCEX THUIIOB M KJIACCOB HANPSHKCHUsS. 3HAYCHHE
UCTIBITATEIbHOTO HAMPSKEHUS PABHO 3HAYEHUIO HAPSHKEHUS, UCTIOIb3yeMOMY H3rotoButeneM. [pu
KalTUTATbHOM PEMOHTE C YaCTHYHOW CMEHOHN M3OJISIIUH WIIK TIPH PEKOHCTPYKIIUHU TpaHCPopMmaTopa
3Ha4YeHHE UCTIBITATEIbHOTO HaNpskeHus paBHO 0,9 OT 3HaU€HU S, HCIIOIB3YEMOT0 U3TOTOBUTEIIEM.

3HaueHUs UCTIBITATENIbHBIX HAPSKEHUH MpuBeieHbl B Tabnunax 9.1 u 9.2.

[TpoomKUTETBLHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAIPSHKEHHSI COCTaBIsIeT 1 MUH.
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HNmnopTtHeie TpaHchOpMaTOphl pa3perraeTcs HWCHBITHIBATh HAMPSHKECHUSIMH, YKAa3aHHBIMH B
tabnumax 9.1 u 9.2, Uik B TE€X CIydasix, €CIM OHU HE TMPEBBIMIAIOT HAMPSHKEHUSI, KOTOPBIM JaHHBIN
TparcGopMaTop ObLT UCTIBITAH U3TOTOBUTEIIEM.

9.7.2 11, K. UcnbiTaHMe U30JISIIIUN 1leNeHd 3aIMTHOM U KOHTPOJIbHO-U3MEPHUTEILHOM
annmapartypbl, yCTAHOBJIEHHOI HA TpaHcdopMaTope

HcnpiTanue TPOU3BOAUTCA HAa MOJHOCTHIO COOpaHHBIX TpaHcopmaropax. McmbIThiBaeTCs
N30J0uA (OTHOCI/ITCJ'IBHO 3a3eMJIEHHBIX YacTed U KOHCprKHHﬁ) ueneﬁ C IPpUCOCIMHECHHBIMU
TpaHC(I)OpMaTOpaMI/I TOKa, 'a30BbIMU U 3allIUTHBIMU PECJIC, MACIIOYKAa3aTCIIsIMU, OTCCUYHBIM KJIaIlaHOM
H JaTduKaMu TEMIICPATYPhI IIPU OTCOCAMHCHHBIX pa3beéMax MaHOMETPHUICCKUX TEPMOMETPOB, LEIIN
KOTOPBIX UCIIBITBIBAOTCSA OTACIBHO.

3HaueHne UCHBITATEILHOTO HAIIPsSIZKCHUA - 1 xB. HpO,Z[OJ'DKI/ITeJ'IBHOCTB HACIBITAaHUSA - 1 MUH.

3HaueHne UCHLITATEILHOIO HAIpsOKCHUSA PU HUCIIBITAHUAX MAaHOMCTPUUCCKHUX TCPMOMCETPOB -
750 B. ITpoaonKuTeIbHOCTh UCIIBITAHMS - 1 MUH.

9.8 I1, K, M. U3mepeHue conpoTuBIeHUA 00MOTOK
NMOCTOSITHHOMY TOKY

H3mepeHus: conpoTuBiieHUus: 0OMOTOK TpaHC(HOPMATOPOB MOCTOSSHHOMY TOKY MPOU3BOAATCA IO
I'OCT 3484.1-88. H3mepeHus TMPOHU3BOAATCS HA BCEX OTBETBICHHSX, €CIU B IACIOpPTE
TpaHcopmaTopa HEeT APYTUX YKa3aHHil.

[Tpr HEOOXOUMOCTH HU3MEPEHHUS TEMIIEPATyphl OOMOTOK B MEKPEMOHTHBIM TIEPHO U3MEPEHUS
COMPOTUBIIEHUS OOMOTOK TpaHCPOPMATOPOB TIOCTOSIHHOMY TOKY TMPOBOJATCA Ha pabouem
OTBETBIICHUU TpaHCc(hopMaTopa.

H3mepeHus: conpoTUBICHUSI 0OMOTOK TpaHC(HOPMATOPOB MOCTOSIHHOMY TOKY B MEXKPEMOHTHBIN
NEpUOJT TPOBOJISATCS B CIIydae KOMIUIEKCHOTO IMarHOCTUYECKOTro o0cienoBanust Tpanchopmaropa,
a TakkKe, €ClM Ha Hamuuue JAedeKTa YKa3blBalOT CpeICcTBa MNEPUOIMYECKOr0 KOHTPOJIA,
OCYILECTBIISIEMOT0 Ha paboTaromeM TpaHchopMmaTrope, TaKue Kak aHaJh3 PacTBOPEHHBIX B Macie
ra3oB, (U3UKO-XMMUYECKUI aHATN3 MacJia, TeTNIOBU3UOHHBIA KOHTPOJIb, OCMOTp U TipoBepka PITH.

Ha tpancdopmaropax ¢ ycrpoiicteamu PITH m3mepenus B mporiecce 3KCIUTyaTaluy MPOBOISATCS
C IEPUOIUYHOCTHIO:

- TpaHcopmaropsl HanpskeHueM 110 kB u Boime - 1 pa3 B 4 roza;

- TpaHcopMaTopsl HampspKeHUueM 35 KB - Mo peneHno TeXHHYecKoro pyKOBOTUTES.

s tparcdopmaropoB 6-10 kB u3MepeHuss conpoTuBIEHUS OOMOTOK TpaHC(HOpMATOpoB
MOCTOSIHHOMY TOKY B MEXPEMOHTHBIA MEpUOJA MPOBOAATCA IO PEIIEHUIO TEXHUYECKOTO
PYKOBOIUTEIS.

VY tpanchopmaropos ¢ yerpoiictBamu PITH u I16B nepen n3mepenreM conpoTHBICHUN
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Tabnuma 9.1. VcnibitaTenbHbIe HANPSHKEHUS TPOMBIIUICHHOW YaCTOTHI AJIEKTPOOOOPYI0BaHMSI KJIACCOB HAMpsKeHHs 10 35 kB ¢ HopManbHOU 1
o0JIerueHHON M30JISIHMeH IS 3JIeKTpooOopynoBanusl, paspadoTantoro a0 1 suBaps 2014 r. (mo 'OCT 1516.1-76 u TOCT 1516.3-96)

HcnpiTaTenpHoe HanpskeHneD, kB

Kiace Amnmapatsl, TpaHC(HOPMATOPHI TOKA M HATIPSIKCHNUS,
HanpspKeHUA | CuitoBble TpaHC()OPMATOPBI, LIYHTUPYIOIUE U Ayroracsuye TOKOOTPaHWMYHBAIOIINE PEAKTOPHI, H30IATOPEI, BBOJEI,
3JIEKTPO00O- PCaKTOpHI KOH/ICHCATOPbI CBSA3H, YKPAaHUPOBAHHBIE TOKOIIPOBO/IbI, COOpHBIE

pPyIOBaHUSA mmuel, KPY u KTI1?

(obmoTKH IIepen BBOAOM B 3KCIUTyaTalvioO U B
Tpancdop- IIpn IIpu BBOZE B JKCILTyaTalluu
Mmaropa), kB HU3TOTOBJICHUU IKCIIITyaTallHIo B oxerutyarauuu | HpH usrotosnern ®apdoposas Jpyrue Buapl H30JALUU
H30JISIHS
o 0,69 5,0/3,09 4,512,7 4,3/2,6 2,0 1 1

3 18,0/10,0 16,2/9,0 15,3/8,5 24,0 24,0 21,6
6 25,0/16,0 22,5/14,4 21,3/13,6 32,0 (37,0) 32,0 (37,0) 28,8 (33,3)
10 35,0/24,0 31,5/21,6 29,8/20,4 42,0 (48,0) 42,0 (48,0) 37,8 (43,2)
15 45,0/37,0 40,5/33,3 38,3/31,5 55,0 (63,0) 55,0 (63,0) 49,5 (56,7)
20 55,0/50,0 49,5/45,0 46,8/42,5 65,0 (75,0) 65,0 (75,0) 58,5 (67,5)
35 85,0 76,5 72,3 95,0 (120,0) 95,0 (120,0) 85,5 (108,0)

D) Ecmu IIpU U3rOTOBJICHUU 3H6K1p0060pyL[OBaHI/Ie OBLIO UCIBITAHO HaPs>KEHUEM, OTIIMYAIOMIMMCA OT YKa3aHHOI'O, UCIIBITATCIbHBIC HAIIPSAXKECHUS TIPU BBOJIC B OKCILJIyaTalluio U B

OKCIUTyaTalluu JOJKHBI OBITH COOTBETCTBEHHO CKOPPEKTUPOBAHBI.

2 VcnibITaTeNbHble HATIPSKEHHUs, YKa3aHHbIE B BUIE JPOOH, PACIPOCTPAHSIOTCS Ha 3JIEKTPOOOOPYI0BAHUE: YMCITHTEND - C HOPMAIbHOM H30ISIUEH, 3HAMEHATEND - ¢ 00J1erYeHHOM

H30JISIAEH.

%) HcnbiTaTenbHbIe HAIIPpSKCHUA UIA allllapaToB U KPY PacOpoOCTPaHAOTCA KaK Ha UX HU30JINHUI0 OTHOCHUTEJIBHO 3€MJIM U MCEXKAY IOJIOCAMHU, TaK U HAa MPOMCEIKYTOK MCKIAY
KOHTAaKTaMH1 C OJHUM WA JABYMS (un(bpa B CKO6KaX) pa3pbiBaMH Ha IOJIOC. B ClIydasaXx €CJIN UCIbITATCIIbHOC O60py,I[OBaHI/I€ HE M03BOJIIET 00€CIEUYNTh UCIIBITATEILHOE HaIIpSP)KCHUEC

Boiie 100 kB, nomyckaeTcst npoBOAUTh UCIBITAHUE PU MAKCUMAJIBHO BO3MOKHOM HCIIBITATEILHOM HaNpsKeHUH, HO He MeHee 100 kB.
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Tabnuma 9.2. VcnibTaTenbHbIC HANPSHKEHUS TPOMBIIUICHHOW YaCTOTHI AJIEKTPOOOOPYI0BaHMSI KJIACCOB HAMpsKeHHs 10 35 kB ¢ HopManbHOU 1
o0JierueHHOM M30JISIMEeH IS 3JIeKTpooOopynoBanus, paspadorannoro mocie 1 saaps 2014 r. (mo TOCT P 55195-2012)

HcnwitaTensHoe Hanpsokenne? 2| kB
Anmnapartsl, TpaHchOPMATOPBI TOKA
HANPSUKCHHS,
Knace Canosse rpancqopuopu, wyrmwpyoune s | RCOPAITHOIOLIS DOUTODES, EIOMTOST | 16y
HanpsKEHHS JyToracsIiue PeakTopsl : p » BROARL, U30JITOPBI
3HeKTpOO60pyﬂOBa KOHIACHCATOPHI CBA3U, DKPAHUPOBAHHLIC
s (0GMOTKH TOKOIIPOBO/IBL,
TpanchopMaTopa) coopubie muubl, KPY u KTII
<B ’ [pu
Mou Mou BBOJE B HpI/I BBOJIC B HU3roTOBJICHHH, IIPU
HSFOTOI];HCHHH SKCI:I)'[_]'I aTaﬂ IO B 3KCHHyaTaHI/H/I HpI/I HN3roTOBJICHUU 3KCHHyaTaHI/HO nB BBOJIC B
y = SKCHHyaTaHI/H/I 3KCHHyaTaHI/H'O UB
SKCITyaTalluy
Jlo 0,69 5(3)¥ /59 45/45 4,3/43 -9 -9 -9
3 10/18 9,0/ 16,2 85/15,3 10720 9/18 10/20
[12 /2319
7
6 20/25 18,0/22,5 17,0 /21,3 20[%8/) 32’]28 18 (25,2)" / 25,2 20 (28)) / 28
7
10 28 /35 252315 23.8/298 28[%8/) 4é]38 252 (34,2)7) ] 34,2 28 (38)") / 38
7)
15 38/ 45 3427405 32.3/383 38[5%0/) 6é]50 34,2 (45)) | 45 38 (50)") / 50
20 50 / 55 4501495 4251468 [gg ; gg] 45 /585 50 / 65
35 80 /85 72.0/76,5 68,0/72,3 80795 721855 80/ 95
[95 / 120°]

Y ins snextpoobopynoanus, pazpadorantoro ¢ 1 susaps 1999 r. o 1 smBaps 2014 r., pacnipoctpansiercs neiictue FOCT 1516.3-96; s paspa6ortannoro jo 1 susaps 1999 r.

—TOCT 1516.1-76 (cm. Tabnuy 9.1 HacTosIIEro CTaHAAPTA).
2 Eciiu M3roTOBHUTENb MPOU3BEN MCTIBITAHUE 3IEKTPOOOOPYI0BaHHE HAMPSKEHUEM, OTIMYAIOMIMMCS OT yKa3aHHOro (Harmpumep, cormacHo T'OCT 1516.1-76 um T'OCT 1516.3—
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96), ucnpITaTeIbHBIC HANPSKEHHSI IPH BBOJIE B AKCILIYaTAIMIO U B AKCIUTyaTalluy JIOJDKHBI OBITH COOTBETCTBEHHO CKOPPEKTHUPOBAHHI.

% 3nauenne B ckoOKax — s IEKTPOOOOPYI0BaHus ¢ 00eryeHHoi u3omsuueil (yposern uzonsuuu (@) no FOCT P 55195-2012).

) B umcnuTese yKa3aHbl 3HAYCHHUS JUIS 3JIEKTPOOOOPYI0BAHUS C HOPMAIBHON M30JIAIMEH C YPOBHEM M30IALMH @ U ¢ OOJNErYeHHON M30JIALMeH ¢ ypoBHEM M30MAIHMH (@) MO
T'OCT P 55195-2012; B 3HamMeHaTeNe — IS AIEKTPOoOOpyIOBaHHUS ¢ HOPMAIIbHOH m3oisnueii ¢ ypoHeM m3oisiuuu 6 mo [OCT P 55195-2012.

% 3HaueHus UCHIBITATENLHBIX HANpskeHnit He HopMuposansl B TOCT P 55195-2012. CM. HOpMaTHBHBIE JOKYMEHTHI M KCIUTYaTAIMOHHYIO JOKYMEHTAIMIO HA KOHKPETHbIE BHIBI
00opyIoBaHUS.

®) B kBazipaTHBIX CKOOKAX yKa3aHbI 3HAYEHUS UCTIHITATEIBHBIX HAMPSKEHNH My KOHTAKTAMH pasbelHHUTENel, mpeoXpanuTeneii, a Takke KPY ¢ 1Byms paspbiBaMu Ha MOJTIOC.
B ocranpHBIX ciTydasx — cM. 3Ha4eHH, yKa3aHHbIE 0€3 KBaJIPAaTHBIX CKOOOK.

7) ]I OMOPHBIX U30JIATOPOB KATEropuii pasmerueHus 2, 3 u 4.

® B cnyuasx eciu McTBITaTeNbHOE 060PYI0BAHHE HE TI03BOJIAET 00ECTIEYUTD UCTIbITaTEIbHOE HanpsixeHue Boime 100 kB, fomyckaeTcst IPOBOAUTS UCMBITAHKME MPU MAKCUMAIBHO
BO3MO>KHOM HCIIBITATeIbHOM HamnpspkeHUH, Ho He MeHee 100 xB.
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OOMOTOK TIOCTOSHHOMY TOKY HEOOXOIMMO TIPOM3BECTH HE MEHee 3-X TMOJHBIX LUKJIOB
HEePEKITIOYCHUSL.

ConpotuBieHuss OOMOTOK Tpex(a3HbIX TpaHCPOPMATOPOB, H3MEPEHHBIE HA OIMHAKOBBIX
OTBETBIICHUAX Pa3HBIX (a3 MpH OJMHAKOBOW TEMIIEpaType, He OJDKHBI OTJIMYaThes OoJiee 4eM Ha
2 %. Ecnun n3-3a KOHCTPYKTUBHBIX 0COOEHHOCTEH TpaHCPopMaTopa 3TO PACX0KICHHE MOXKET OBITH
OospmM M 00 3TOM YyKa3aHO B TEXHHUYECKOW JOKYMEHTAIlMd W3TOTOBHUTEINS, CIEIyeT
PYKOBOJICTBOBAThCSI HOPMOW Ha JIOMYCTHMMOE pPAacXOXJEHUE, NPUBEACHHOE B MACIOpTe
TpaHcdopmaropa.

3Ha4YeHUsI CONPOTHBIEHHUS OOMOTOK OAHO(A3HBIX TPaHC(HOPMATOPOB IOCIE TEMIEPATYpPHOTO
nepecyeTa He JI0JDKHbBI OTJIMYaThes 6osiee ueM Ha S5 % OT MCXO/AHBIX 3HAUCHU.

9.9 I1, K. IIpoBepka ko3¢ ¢puuuenta rpanchpopmaumnu

[TpoBepka koaddunmenta tpanchopmamun npousogurcs no ['OCT 3484.1-88 mpu Bcex
HOJIOXKEHHSIX MTEepeKIouaTesieil OTBETBICHUI.

Koadduuument rpanchopmariin, n3MepeHHbIN py BBOAE TpaHCHOpMaTOpa B SKCILTyaTalUIo, HE
JIOJDKEH OoTianuaThes Oosiee ueM Ha 2 % (eciii HHOE He yKa3aHO B JOKYMEHTAllUU U3TOTOBUTEINS) OT
3HAYCHHUH, N3MEPEHHBIX Ha COOTBETCTBYIOINX OTBETBICHUSIX IPYTUX (a3, U OT UCXOTHBIX 3HAUCHHIH,
a W3MEPEHHBIH INpH KaUTaJIbHOM pPEMOHTE, HE JOJDKEH OTJIMYarhcsi Oojee ueM Ha 2 % oOT
k03¢ punmeHTa TpancHopMauK, PACCYUTAHHOTO MO HAMPSDKEHUSM OTBETBICHUI.

[Tpu KanuTaNbHBIX peMOHTaX K03 (HUIIMEHT TpaHCchHOpMaIK TPOBEPSETCS B CITyyae 3aMEHbI HITH
peMoHTa 00MOTOK TpaHchopmaropa.

9.10 I1, K, M. IIpoBepka rpynnsl coelMHEHUsSI 00MOTOK
Tpex(a3HbIX TPAaHCHOPMATOPOB U NOJSAPHOCTH BHIBOI0B
oaHO(}a3HbIX TPaHCcPOPMATOPOB.

[TpoBepka rpymiiel coequHeHns 00MOTOK TpanchopmaTopoB npousBoautcs mo 'OCT 3484.1-88.

['pynna coeanHeHMH MODKHA COOTBETCTBOBATh YKa3aHHOW B IMAcropTe TpaHcopmaropa, a
MOJIIPHOCTH BHIBOJIOB - 0003HAYCHUSIM HA KPBIIIKE TpaHcopmaropa.

N3mepeHnst npou3BOAATCS P BBOJE B SKCIUIYaTAIMIO, B KCIUTyaTallly - B CIIydae OTCYTCTBHS
3aBOACKON JOKYMEHTAlWHU (3aBOJICKOW TaONMMYKM) Ha TpaHCPOPMATOpP U TOCIE KalUTAIBHOTO
PEMOHTA - B CITy4ae U3MEHEHHUSI CXEMbl COEIMHEHUS UJIH 3aMEHbI 0OMOTOK.

9.11 I1, K. ®a3upoBka TpaHc(HOpPMATOPOB

[lepen mepBbIM BKIFOUEHHEM B pa0OTY HOBOTO MJIH BBILIE/IIETO U3 PEMOHTa 000pyJ0BaHUs (TIpH
U3MCHEHHH BHEIIHEH CHUJIOBOM CXEMbI IIPUCOCIUHEHUS TpaHCPOpMaATOpa) MODKHA MPOU3BOAUTHCS
ero (a3upoBka.

9.12 11, K. M3mMepeHue MoTepb X0J0CTOI0 X012 MPH MAJIOM
HANPSIZKEHUH

N3mepenus notepp xosocroro xoaa mposoasarcs no 'OCT 3484.1-88.

Wsmepenuss mnpousBoasatTcs y TpaHchopmaropoB MmomHOCThI0O 1 000 kBA wu Oonee mpu
HanpsDKeHUH, TOABOJUMOM K OOMOTKE HH3IIEr0 HANpPSKEHUS, PAaBHOM YKa3aHHOMY B MPOTOKOJIE
UCTIBITAHWH, TPOBEACHHBIX HW3TOTOBHTENEM (macroprte). M3MepeHus: moTeph XOJOCTOrO XO07a
TpaHnchopmaTtopoB MomHocThi0 10 1 000 kBA mpousBojsATCs mocie KamuTajabHOI'O PEMOHTa C
MOJITHOW WJIM YaCTUYHOW PACIIMXTOBKOM MAarHUTOMpPOBOJA. Y TpexdaszHbIX TpaHCPOpPMaTOpOB
MOTEPU XOJIOCTOTO X0JIa U3MEPSIOTCS MPH OAHO(PA3HOM BO3OYKICHUU IO CXeMaM, IPUMEHSIEMbIM
M3TOTOBHUTEIIEM.

VY tpex¢azHpix TpaHc(hHOpMATOPOB MPH BBOJAE B IKCIUTyaTallMI0 M MPU KaHUTAIbHOM PEMOHTE
COOTHOIIIEHHUE TIOTEPh Ha Pa3HBIX (pa3ax He JOIDKHO OTIMYATHCS OT COOTHOIICHUH, MPUBEICHHBIX B
IPOTOKOJIE UCTIBITAHUH, TPOBEAEHHBIX U3rOTOBUTENEM (TTacmopTte), 6osee ueM Ha 5 %.

VY ogHO(Ma3HBIX TpaHCPOPMATOPOB MPH BBOJE B AKCILTYaTAIIUI0 N3MEPEHHBIE TIOTEPH HE JOJKHBI
IpEeBbIIATh UCXOHbIE (acOpTHHIE) 3HaYeHus O6onee yeM Ha 10 %.

B oThmenpHBIX ciydasx MO COTJIACOBAHUIO C NPEANPHUSTHEM-H3TOTOBUTENIEM MOTYT OBITh
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JOMYIICHBI GOHBLHI/IC OTJINYUA.
W3mepenus B mporiecce SKCIUTyaTaliuy MPOU3BOISATCS M0 PEHICHUIO TEXHHUYECKOTO PYKOBOIUTEIIS
CYOBEKTa DIIEKTPOIHEPTETHKH UCXO/ISl U3 PE3yJbTATOB aHAIM3a PACTBOPEHHBIX B MAacCIIe ra3oB.
M3mepeHHbIe 3HAYCHUS HE JOJDKHBI MPEBBINIATh KCXOAHBIC (MACMOPTHBIC) 3HAYCHUS OOJIee YyeM
Ha 30 % - s Bcex TpaHCHOPMATOPOB.

9.13 I, K, M. U3mMepeHne CONPOTHBJICHUSI KOPOTKOIO
3ambIkanus (Zx) Tpancgopmartopa

N3mepenns npousBoasTcs y TpanchopmaropoB momHocThio 125 000 kBA u 6ortee.

Jns TpaHCOpPMATOPOB C YCTPOHCTBOM pETYJIHPOBAHUS HANPSOIKCHUS TI0J HArpy3Kou Zy
U3MepsieTCs] HA OCHOBHOM M 00OUX KpallHUX OTBETBICHUSX.

3naueHust Zg mMpu BBOJAE TpaHcPopMaTopa B IKCILTyaTALUIO HE JOJKHBI MPEBHIIIATH 3HAUCHUS,
onpenenenHoro no HanpspbkeHuto K3 (Ui) Tpanchopmaropa, Ha OCHOBHOM OTBETBJIIEHUHU Oojiee 4em
Ha 5 %.

3HaueHusi Zx NpU U3MEPEHHUAX B IpPOIECCEe IKCIUTyaTallid U MPU KalUTaJIbHOM PEMOHTE He
JOJKHBI TIPEBBINIATh MCXOAHBIE Oonee dem Ha 3 % (MOKaszarenb MPEACTbHOTO COCTOSHUSA). Y
Tpex(das3HbIX TpaHCHOPMATOPOB NOMOTHUTEILHO HOPMUPYETCS paznuune 3HaueHul Zi mo (azam Ha
OCHOBHOM M KpallHUX OTBETBJICHHUIX. OHO HE JIOJDKHO MpeBbimath 3 %.

B npouiecce skcrutyaTauy u3MepeHust Zy Mpou3BOIATCS MOCe BO3ACHCTBHS Ha TpaHChOpMaTop
toka K3, npesprmaromiero 70 % pacdeTHOro 3Ha4YCHWsI, UCIIOIB3YEMOTO H3TOTOBHUTEIIEM, a TAKIKE B
00BEME KOMILIEKCHOTO IUarHOCTUYECKOTO 00CIeI0BaHuS.

9.14 OueHka COCTOSHMS NEPEKIIYAIOIIUX YCTPOHCTB

9.14.1 K. llepexawuaromue ycrpoiictea ¢ I[IBB (nepexirouenue 6e3 Bo30yKIeHUA)

OrneHka COCTOSIHUS MEPEKIIIOYAIOIUX YCTPOUCTB MPOU3BOJUTCSA B COOTBETCTBUM C YKa3aHHUSIMH,
u3noxxeHHbiMu B [17], [28].

B ycrporictBax ¢ IIbB nipoBepsitoT cocrosiHue:

- KOHTAKTHOTO y3J1a U IPUBOJIA;

- KOHTAKTHBIX IPY>KUH.

B ycrpoiicteax IIBB 6apabannoro tuma (II6 u nap.) mpoBepsitOT ycuine, pa3BUBaeMOE
KOHTAKTHBIMU IIPYKHHAMHM, KOTOpoe JT0JkHO ObITh B npeaenax 20-50 H (2-5 kre).

9.14.2 II, K. T. Ilepeximouaromme ycrpoiictea ¢ PIIH (peryaumpoBanue mnoj
HAIpy3KOH)

OreHka cOCTOSTHUS EPEKIIIOYAIOIIUX YCTPOMCTB MpHU BBOJE TPAHC(HOPMATOPOB B SKCILTyaTaLIHIO
U KanuTalbHOM pEMOHTE IPOU3BOAUTCS B COOTBETCTBUM C TpPEOOBaHMSIMU HHCTPYKLUH
U3rOTOBHUTENS W YKa3aHWSAMH, W3IOKeHHbIMH B [17], [28] u WHCTpPYKIMHM TIO SKCIUTyaTaluu
KOHKPETHOI'O MEPEKIIIOYAIOIIEr0 yCTPONCTBA.

Texymue pemonTsl ycrpoiictB PITH ¢ BbIBOOM HX U3 paboOThI clieAyeT MPOBOAUTH COBMECTHO C
TEKYLIIUMH PEMOHTaMH TpaHc(popMaTopoB He pexke | pa3a B rog (ecam MHOE HE OrOBOPEHO
JIOKyMEHTaIMell U3roTOBUTEIS), a TAK)KE MOCIIE ONPEAEICHHOr0 YiClia NEPEKIIIOUEHUH, YKa3aHHOTO
B MHCTPYKLUHU U3TOTOBUTEINS NaHHOrO ycTporcrsa PITH.

Macno u3 6aka kKoHTakTOpOB ycTpoicTB PITH n0omkHO HCTIBITHIBATHCS HA TPOOMBHOE HAMIPSKEHUE
1o myHkTy 1 Tabmuist 31.4 mocne onpeseaeHHOro Yucia NepeKIoueH, yka3aHHOro B MHCTPYKIIUN
n3roroBuTens AaHHoro ycrpoiictsa PIIH, Ho He pexe 1 pa3a B roa. Ha Hannuume Braroconep:xanust
no nyHkty 4 tabnuusl 31.4 maciio u3 yerpoiictsa PITH ncnbIThIBaeTCs O PELICHNUIO TEXHUYECKOTO
PYKOBOAMTENS WM B CIydyae MOJy4eHHUS HEYJIOBJIETBOPUTEIBHBIX PE3yJIbTAaTOB MO MPOOHMBHOMY
HaNPSKEHUIO.

Macno u3 Oaka kKoHTakTOopoB yctpoiictB PIIH, paGorarommx B HE aBTOMaTHYECKOM PEXUME
JIOITYCKAETCs UCIIBIThIBATh HA COOTBETCTBHE TpeOoBaHUAM myHKTa | Tabmuisl 31.4 — 1 pa3 B 2 rofa.

[To pemieHnI0 TEXHUYECKOTO PYKOBOIUTENS CYOBEKTa AIEKTPOIHEPreTUKH aHaIN3 Macia u3 0aka
KOHTaKkTOpoB ycTpoicTB PITH Bcex TpaHChopMaTopoB Ha COOTBETCTBHE MyHKTaM 2-9 Tabnuisl 31.4
MOYHO ITPOBOAUTH HE pexe 1 pa3a B 4 rona.
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[Tpu 3HaueHnsx nokasarenel mo myHkram 1, 4, 5 tabmunst 31.4, mpeBbILIAIOIINX HOPMHUPYEMbIE
3HA4YEHUs1, MaCJIO IOJIKHO OBITh OCYILIEHO, OYMILEHO WM 3aMEHEHO.

[Tpu HEynOBIETBOPUTENBHBIX MOKA3aTENAX MO IMyHKTaM 2, 3, 6-9 Tabmuuer 31.4 Maciao H0IKHO
OBbITh 3aMEHEHO.

Otb6op mnpoObl Macia u3 Oaka KoHTakropa ycrpoiictBa PITH s mpoBeneHust aHanmuza
pPAcTBOPEHHBIX B Maciie ra3oB IPOBOAUTCS MPH HEYJOBIETBOPUTENbHBIX pe3yiabTarax API' macia,
oToOpaHHOTO M3 Oaka Tpancopmaropa.

OneHka pe3yabTaTOB MPOU3BOAUTCA B cOOTBETCTBUU C [20], pekOMeHJalMsIMU U3rOTOBUTEIS
yctporictea  PIIH, w®  apxXxuBHBIMH  MaTepHalaMH  TEXHUYECKOTO  JHMATHOCTUPOBAHUS
NEPEKIFYAIOLIEr0 YyCTPONUCTBA.

9.15 11, K. UcnibiTaHHMe 0aKa HA TePMETUYHOCTh

HcnbiTanus 6akoB TpaHCPOPMATOPOB HA TEPMETHYHOCTH TPOBOIATCA B COOTBETCTBHH C
I'OCT P 55015-2012. VcnoelTanwio  TOJBEPrarOTCs Bce  TpaHCPOPMATOPHI,  KPOME
repMETU3HPOBAHHBIX M HE UMEIOIINX PACIIUPUTEIIS.

HcnpiTanus npou3BOIsSTCS:

- y TpanchopMaTopoB HampspKeHHeM A0 35 KB BKIIOYHTENBHO - TUAPABIMYECKHM JIaBICHHUEM
cTonba Macia, BHICOTa KOTOPOTO HaJl YPOBHEM 3alOJIHEHHOro pacuiupurens coctasiser 0,6 M, 3a
UCKIIIOYEHHEM TpaHC(HOPMATOPOB C BOJHUCTHIMU OakaMH U IUIACTUHYATHIMU paluaTopamu, AJs
KOTOPBIX BBICOTA CTOJI0a Macia mpuHUMaeTcs paBHoii 0,3 m;

- y TpaHchOpMaTOpPOB C IJICHOYHOM 3aIMTOM Macia - CO3JaHHEM BHYTPHU T'MOKOW 000IOYKHU
n30bITOUHOTO naBieHus Bo3ayxa 10 klla;

- Y OCTajJbHBIX TpPaHC(HOPMATOPOB - CO3JaHUEM H3OBITOYHOTO MJABJICHUS a30Ta WU CYXOTro
Bo3ayxa 10 kIla B HamMacastHOM IPOCTPAHCTBE PACILIUPUTEIS.

[TponomKUTENTbHOCTD UCIIBITAHUS BO BCEX CIIyYasx - HE MeHee 3 4.

Temmeparypa Macia B 0ake NMpH HCHBITAaHUAX TpaHchopMaTopoB HampspkeHuem a0 150 xB
BKJIIOUHTENBHO - He HIke 10 °C, ocranbHbIX - He HIbke 20 °C.

HcnpiTanus B Tporiecce dKCIUTyaTalluy MPOU3BOIATCS U TpaHC(HOPMATOpOB, 000PYIOBAHHBIX
BBICOKOBOJIbTHBIMHU BBOJIAMH MPOTSHKHOTO TUIIA, BEPXHUN y3€J1 TepMETH3alMU KOTOPhIX HaXOIUTCS
BBIIIIE YPOBHS Macia B Oake-pacumiputenie TpaHchopMaTopa, TMPH HEYJOBIETBOPHUTEIBHBIX
pesyibTaTax MCIBITAaHUM Macia U3 Oaka TpaHchopmaTopa Ha rasocojaepkanue (mo myHKTyl10
Tabnuiet 31.4).

bak TpaHcopmaropa cUMTAIOT BBIACPKABIIUM HUCHBITAHUS HA TEPMETHUYHOCTh, €CIIM B TEUEHUE
HOPMHPOBAHHOTO BPEMEHH CHAPY M 0aka He 0OHapY)KEHO Teuel Maclia WIH He IIPOU3O0IILIIO MMaIeHUS
U30BITOYHOT'O HOPMUPOBAHHOT'O JIaBJICHHUS.

9.16 I1, K, T, M. IIpoBepka yCTPOMCTB OXJIAKACHUA
[TpoBepka yCTpOMCTB OXJ@XIEHHs TpU BBOAE B OKCIUIyaTalUlo, TEKYyIIeM pPEMOHTE
TpaHC(OPMATOPOB U B MEKPEMOHTHBIN MEPHUO/T TIPOU3BOJUTCS B COOTBETCTBUU C MHCTPYKIIUEH 1O
HKCIUTyaTallMM CHCTEMbl OXJAXKACHUS, BXOAAIIEH B KOMIUICKT TEXHHUYECKOW JTOKYMEHTaLUu
M3TOTOBHUTENS JaHHOTO TpaHc(opMaTopa, a NMpH KAalUTATFHOM PEMOHTE — B COOTBETCTBHU C
TpeOoBaHUSIMU, H3I0KEeHHBIMU B [17], [28] u [29].

9.17 11, K. IIpoBepka npe1oXpaHUTEJbHbIX YCTPOMCTB

[TpoBepka MpPeIOXPAHUTEILHOTO W OTCEYHOTO KJIAallaHOB, a TaKXe MPeI0XPaHUTEILHON
(BBIXJIONTHOM) TpyObl TpU BBOjE TpaHchoOpMaTOpa B DKCIUTyaTaIl[MI0 W KalUTAILHOM PEMOHTE
MIPOM3BOJUTCS B COOTBETCTBUH C TPEeOOBAHUSAMH HWHCTPYKIMH H3TOTOBUTEIS W yKa3aHHUSIMHU,
u3noxeHubiMu B [17], [28].

9.18 11, K. IIpoBepka u uCIILITAHMS FA30BOI0 peJie, peJie
JAaBJICHUS U CTPYHHOIO peJie

[IpoBepka M HCHBITAHUS MPOU3BOASATCS B COOTBETCTBHM C WHCTPYKIUSIMU MO SKCIUTyaTalluu
COOTBETCTBYIOILIUX peJe.
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[TpoBepka pabOTOCIOCOOHOCTH Ta30BOIO peie, YCTAaHOBIEHHOrO Ha TpaHchopmaropax ¢
MJICHOYHOM 3alUTOM, ITyTEM HarHeTaHUs B HETO BO3/yXa 3aIlpeliaercs.

Benuunnaa ycTaBKH ra3oBOTO pejie JOKHA COOTBETCTBOBATH TPEOOBAHMSIM IKCILTYaTAIlIMOHHOM
JOKyMEHTanuu Ha TpaHchopmarop. I[Ipu OTCYTCTBUM B 3KCIUIyaTallUOHHOW JOKYMEHTAIMH
yKa3aHuM, cleAyeT NPUHATh YCTaBKY, COOTBETCTBYIOLIYID MaKCHUMaJIbHOW YYyBCTBHUTEIIBHOCTH,
MCKJTIOYABIIYIO cpabaTbIBaHUE pelie MPH IMYCKE U OCTAHOBKE JIEKTPOHACOCOB CUCTEMBI OXJIAXKICHHUS.

9.19 I1, K, M. IIpoBepka cpeacTB 3a1UThI MacJia

[IpoBepka BO3MYXOOCYIIMTENS, YCTAHOBOK a30THOW M  IUICHOYHOM 3amMT  Macia,
TepMOCH()OHHOTO U aJICOPOLIMOHHOTO (PHIBTPOB MPHU BBOJE TpaHcHopMaTopa B IKCILTyaTaIHIO, H
KalmMTaJIbHOM PEMOHTC U B IIPOLECCCC SKCILTyaTalluH ITPOU3BOAUTCS B COOTBCTCTBHUU C Tpe6OBaHI/ISIMI/I
JOKYMEHTAIIUH H3TOTOBHUTEIIS, MCCTHBIMH HHCTPYKIIUSAMHE M YKa3aHUSIMHU, U3JI0KeHHbIMH B [17], [28-
30].

AZCOpOeHT, 3arpy’KaeMblii B BO3IyXOOCYIIUTENb B (BHILTPHI TPAHCPOPMATOPOB, TODKEH UMETh
0CTaTOYHOE BiIarocoaepxkanue He 6omnee 0,5 % macchl.

9.20 M. Ten10BU3MOHHBIH KOHTPOJIb COCTOSIHUSI
TpaHcGopMaTopos

TernnoBU3MOHHBIA KOHTPOJIb IPOU3BOAUTCS y TpaHc(hopMaTopoB HamnpskeHueM 6 kB u Bbliie B
COOTBETCTBUH C PEKOMEHIAIUSMH, U3JI0KCHHBIMU B [29] 1 ipuitoykeHnn [ HACTOSIIETO CTaHIapTa.

[TeproauIHOCTD KOHTPOJIS TPaHCHOPMATOPOB:

- 35 kB u ke — 1 pa3 B 3 rona;

- 110-220 kB — 1 pa3 B 2 rona;

- 330-750 kB — exeronHo.

s tparchopMaTOpOB M aBTOTPaHCHOPMATOPOB, Y KOTOPBIX MO pe3ysibTaTaM aHaju3a ra3os,
pacTBOPEHHBIX B MacJie, KOHIICHTPAIIUK METaHa, TaHa ¥ ATUJICHA MPEBBINIAI0T TPAaHHYHBIC 3HAYCHHUS
1501050 HpI/I6JII/DKaIOTC$[ K HUM TEILJIOBU3HOHHBIN KOHTPOJIb CICAYECT HPOBOAUTL YCPE3 KAKABIC 3—
6 MecsleB, €CIM WHOE HE MPEIyCMOTPEHO TEXHUYECKUM pyKoBoauteneM. llenecooOpasHo
npoBoauTh MK-KOHTpoOJb mpuU MakCHMalbHO BO3MOXKHOM Harpyske TpaHcdopmaTopa u
JIOTIOJTHUTEIILHO Ha XOJIOCTOM XOJ1y.

9.21 UcnbiTaHue TPAHC(HOPMATOPHOTO MACJIA

9.21.1 I1. UcnibITaHMEe OCTATKOB MacJja B 0ake TpaHc(OpMaTOPOB, NOCTABJIAEMBbIX 0€3
MacJjia

[Tpu ucnbITaHUSAX MPOBEPSETCS MPOOMBHOE HAINPSHKEHHWE U BJIAroCO/Ep)KaHHWE OCTAaTKOB Macia.
[TpobuBHOE HampsikeHHe T0KHO ObITh He MeHee 50 kB, a Biaroconepxkanue He 6oree 0,002 %
(20 /7).

Pe3ynbTarhl HCTIBITAHUI YUUTHIBAIOTCS TIPU KOMILJIEKCHOM OIIEHKE COCTOSIHHS TpaHchopMaTopa
1OCJI€ TPAHCIOPTUPOBKH.

9.21.2 I1. UcnpiTaHUE MacJIa B Ipoliecce XpaHeHusi TpancGpopMaTopoB

VY tpanchopmaTopoB HanpsKeHHeM 10 35 KB BKIIOUnTeNnbHO, HaXOASIIMXCS HAa XpaHEeHUH, Tpoba
Maclla UCHBITHIBAETCSI B COOTBETCTBUU ¢ TpeboBaHusiMu Tadbnui 31.2 niu 31.3 (myHkT 1) He pexe
1 paza B ron.

VY TpancdopmaropoB HampspkeHueM 110 kB wu BbIime, Haxoasmuxcss Ha XpaHEHHH, Macyo
UCTIBITBIBAETCS B COOTBETCTBUU ¢ TpeboBaHusMu Tadbmui 31.2 unu 31.3 (myHkTs! 1-4) He pexe 1 paza
B I'OJI.

VY tpanchopmaTopoB HampspKkeHHEM 10 35 KB BKITIOUNTEIRHO, paHee OBIBIIMX B DKCIUTyaTallud U
HaXOJALIMXCS Ha XpaHeHMH, Npobda Macia HCIBITHIBAETCS B COOTBETCTBUU C TpeOOBaHUSAMU
tabymnel 31.4 (myHkT 1) He pexe 1 pas3a B roj, ¢ ydeToM mojapaszena 31.3.

VY t1panchopmaTopoB HampspkeHuem 110 kB u Belme, paHee OBIBUIMX B OIKCIUTyaTallud U
HAXOJISAIINXCS Ha XPaHEHUH, MACIIO MCIIBITHIBACTCSI B COOTBETCTBUU C TpeboBaHUsMH TaOmmIs! 31.4
(myHkTsI 1-6) He pexxe 1 paza B roj, ¢ yuetom nogpasaena 31.3.
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9.21.3 I1, K. UcnbiTanue MacJja nepea BBOAOM TPAHC(POPMATOPOB B IKCILIyaTALUIO

[Tpu BBOZE B 3KCILTyaTalUio0 TpaHC(HOPMATOPOB MACIIO JOHKHO OBITh UCIIBITAHO B COOTBETCTBUU
¢ TpeboBaHUsIMH pa3zelna 31 HaCTOAIIero cTaH apTa.

Y TpancdopmaropoB HampspkeHHEM 10 35 KB BKIIOUMTENBHO MaciiO UCIBITHIBAETCS COTJIACHO
TpeboBaHusIM yHKTOB 1, 4, 6 TabGmuimsr 31.2.

Y TpanchopmaropoB HampsbkeHueM 110 kB u Bhile Macio WMCHBITBIBACTCS COTJIACHO
TpeboBanusiMm nyHkroB 1-8, 10, 11 rtaGmumer 31.2 wim nysktoB 1-8, 11-12 Tabmumer 31.3.
Onpenenenne nyHkra 10 Tabmum 31.2 wim 31.3 BBITONHSAIOT TOJBKO JUIsi TpaHC(HOPMATOPOB C
IJIEHOYHOH 3aiuToi. Onpenenenue nyHkra 12 tadauis! 31.3 npoBOAT 110 PELIEHUIO TEXHUYECKOIO
PYKOBOAMTENSI CYOBEKTa JJIEKTPOIHEPTEeTUKU MJIsi PEreHepUpOBAaHHBIX Macel M cMeced Mmacen
paznuyHbBIX Mapok. [lo pemeHno TEXHUYECKOro PYKOBOJAUTEINS UCIIBITAHUSI Maciia Mo myHkTy 11
tabnuiy 31.2 unu 31.3 MOryT HEe MPOU3BOIUTHCA.

9.21.4 M. HcnbiTanue Macjia B Mpolecce IKCIIyaTaluu TpanchopmaTopos?

! Maciio u3 TpaHchopMaTOpPOB MOLIHOCTBIO 10 630 KB-A BKIIOUMTENHHO, YCTAHOBIEHHBIX B 3JIEKTPUYECKHUX CETAX,
JIOITyCKAETCs HE UCTIBITHIBATS.

Y tpaHchopMaTOopoB HampspkeHHeM A0 35 KB BKIIOUMTENBHO MAacio HUCIBITHIBAETCS I10
TpeOoBaHuAM MyHKTa 1 Tabnuubl 31.4 B TeueHue nepBoro Mecsia sKcIuIyaTalnuu - 1 pa3 B nepBoit
MOJIOBUHE, 1 pa3 BO BTOPOH MOJIOBUHE Mecsiia 1 yepe3 1 ron. B nanbHelieM Maciao UCIBITHIBACTCS
1o TpedoBaHUAM NMYHKTOB 1-4 Tabmuuel 31.4 He pexxe 1 pasa B 4 rojga ¢ yuyeroMm TpeOOBaHUMN
nyHkToB 31.3.1, 31.3.2 u pexomenganusmMu noapaszena 31.6 Hacrosmero cranaapra.

VYV tpanchopmaTopoB HampspkeHueMm 110 kB u Bbilie mMacio UCHBITBIBACTCS MO TPeOOBAHUSIM
tabnuuel 31.4 (myskTel 1-7), a y TpancGOpMaTOPOB € IUIEHOYHOH 3alIUTON Macia - JOMOJIHUTEIBHO
1o myHKTY 10 To¥ ke TaOIuIIBI, B CIICAYIONINE CPOKH MOCIIE BBO/IA B IKCILIYaTAIUIO:

- tpanchopmaTopsl 110-220 kB - guepes 10 nueii u 1 mec.;

- tpancgopmaropsr 330-750 kB - uepe3 10 gueit, 1 u 3 mec.

B nanbueiimem macno u3 TpanchopmaropoB HamnpsbkeHHeM 110 kB u Bblllie UCTIBITHIBACTCSA HE
pexe 1 pasza B 2 roga corinacHo TpeOoBaHUSAM MYHKTOB 1-4 TaGmuis! 31.4 u He pexe 1 pa3a B 4 roga
coriacHo TpeOoBaHUsAM MyHKTOB 1-8 Tabmuimpsl 31.4 (y TpancgopMaToOpoB C IUICHOYHOMN 3alllUTON
JOTIOTHUTENBHO MO MyHKTY 10 Tabmunel 31.4) ¢ yuerom TpeboBanuit myHkrtoB 31.3.1, 31.3.2 u
peKOMeHIalusIMu moipa3zaena 3 1.6 HacTosIIero cTanaapTa.

Ucnbrtanue macna no tpedoBanusaM Ttadiuipbl 31.4 (MyHKT 3) MOXKET HE MPOU3BOAUTHCS, €CIH C
PEKOMEHIyeMON EPUOANYHOCTHIO MPOBOJISATCS UCTIBITAHUS TI0 TYHKTY 9.2 HACTOSIIEro cTaHaapTa.

9.22 I1. UcnibiTanue TPaHCHOPMATOPOB BKIKYEHHEM HA

HOMMHAJIBHOC HAIIPAKECHUE

Bkirouenne tpancdopmaTopoB mpousBoauTcs Ha Bpems He MeHee 30 mMuH. B TedeHue sToro
BPEMEHM OCYILECTBISETCS MPOCIyIIMBaHUE W HaOJIOJEHHE 3a COCTOSHHMEM TpaHcpopmaTopa. B
npoliecce UCIBITAaHUH He JOJKHBI IMETh MECTO SIBJICHHUS, YKa3bIBaIOIE HA HEYI0OBJIETBOPUTEIHHOE
COCTOsIHUE TpaHc(opmaTopa.

9.23 I1, K, M. UcnbiTaHue BBOJAOB
Wcnibitanust BBOJIOB TPOU3BOIATCS B COOTBETCTBUU C pa3ziesioM 29 HACTOSIIETO CTaHaapTa.

9.24 UcnibiTaHUe BCTPOEHHBIX TPAHC(OPMATOPOB TOKA
HcnbiTanus npou3BOAATCA B COOTBETCTBHM ¢ MyHKTOM 10.1.8 HacTosimero cranaapra.

9.25 UcnpiTanune cyxux TpaicGopMaTopoB
HcnpiTanus cyxux TpaHCGOpMaTOpOB, a TAKXKE CYXHX TpaHC(HOPMATOPOB C JUTON H30JSALUEH
npoBogasTcst B coorBeTcTBuu ¢ ['OCT P 54827-2011 mo moapasnenam 9.4, 9.7, 9.8, 9.9, 9.10, 9.11,
9.12, 9.20, 9.22 HacTofIIEr0 CTAaHAAPTA, €CIM B TEXHUYECKOW JOKYMEHTAIlMM H3TOTOBUTENS HE
OTOBOPEHBI UHBIEC YCIOBUS UCTIBITAHUH.
VYcnoBHS BKITIOYCHHS CYXHX TpaHC()OpPMATOpPOB O€3 CYIIKH OIMPENSISIOTCS B COOTBETCTBHH C
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YKa3aHUsIMHU U3TOTOBUTCIIA.
ComnpoTHBICHHE H3OJSIUMA CYyXUX TpaHchopmaTopoB mpu Temmeparype oomorok 20-30 °C
JIOJDKHO OBITH 17151 TPaHC(OPMATOPOB C HOMUHAIBHBIM HAIIPSKECHUEM:

1o 1 kB BKIIOYUTENHEHO - e meHee 100 MOw;
6onee 1 10 6 kB BKIIFOYUTEILHO - e meHee 300 MOwm;
Ooiee 6 kB - ue meHee 500 MOwm.

H3mepeHne COmpOTHBIICHUS U30JISAIIMN TIOCTYITHBIX CTSHKHBIX IITTWICK, OaHIaXeH, TomyOaHaxei
SApeM, TPECCYIOUIMX KOJIEI, SPMOBBIX OaJOK M DIIEKTPOCTATUYECKUX OSKPAHOB CYXHX
TpaHcGOpPMATOPOB MPOU3ZBOAUTCS TAKXKE M MPH TEKylieM peMoHTe. CONpOTUBICHHE HW3OJISIHH
nu3MepsieTcss meraoMmMmerpom Ha Hanpspkerue 1 000 B.

HcnpiTaHne TOBBIMICHHBIM HANIPSDKEHUEM MPOMBIIIIICHHONW YacTOThI M30JISIIUH OOMOTOK CYXHUX
TpaHchOopMaTOpoB MO MyHKTY 9.7.1 HACTOSIIEro craHaapTa 00sA3aTeNIbHO KaK MPH KalUTaJbHBIX
PEMOHTaX C TOJHOW CMEHOH 0OMOTOK M MU3OJIAIINH, TaK U MPU KAIMUTATHHBIX PEMOHTaX 0€3 3aMECHBI
0OMOTOK ¥ U30JISAIIUH.

9.26 O0béM MCIIBITAHUH TPH KOMILJIEKCHOM
AUATHOCTHYECKOM 00C/IeJOBAHNM TPAHC(POPMATOPOB

KomnekcHoe auarHoctuyeckoe obOcnenoBanue (KJO) tpanchopmaTopoB HpOBOAUTCS IO
OTJIIeNbHBIM MporpamMmamM C¢ yueroMm TpeOoBanuii [31] u pekomenmanuii myHnkra 4.20 HacTosIIero
CTaHJapTa.

KO cunoBbix TpaHchopMaTopoB, aBTOTPaHC(HOPMATOPOB U IIYHTHPYIOIIUX PEaKTOPOB
PEKOMEH/TYETCSI IIPOBOJIUTH:

— i1 000pyAOBaHUs, OTPAOOTABIIET0 YCTAHOBIEHHbIE HOPMATUBHOM TOKYMEHTAallUe! CPOKH, -

0 PEIICHUIO TEXHHYECKOTO PYKOBOIUTEISI, BHE 3aBUCHMOCTH OT TEXHUYECKOTO COCTOSHUS;

— npu OOHapyXeHHH JUHAMHUKH HW3MEHEHUW JUAarHOCTUYECKUX MapaMeTpOB B CTOPOHY
YXYAIIEHUS B paMKax TUIAHOBOTO KOHTPOJISL WJIM MOHUTOPHHTA;

— TIpH BBOJIE B DKCIUTyaTallMIO pe3epBHOI (a3bl, 100 U3 aBapuHHOTO pE3epBa;

— TIpW HEOOXOJWMOCTH MPOBEICHUS KAUTATHHOTO PEMOHTA,

— TpH HEOOXOJMMOCTH YTOYHEHHsI YPOBHS M XapakTepa pa3BUTHUS Ae]eKTa paciIupeHHBIMU
METOJIaMHU KOHTPOJIS, HE BBITIOJIHSIEMBIMH B PaMKaxX PEriiaMeHTHOTO JTUATHOCTHPOBAHMS.

[Tpu neoOxomumocTu nans mpoBeaeHus KJIO cunoBeix TpaHchoOpMaTopoB MNPUBIEKAIOTCS
OpTaHM3aINH, CICIUATH3UPYIONIHECS B OO0JIACTH TEXHWYECKOTO JIMAarHOCTHPOBAHUS CHIIOBBIX
TpaHcGopMaToOpOB.

Pexomennarensubivu ipu KJIO TpanchopMaTopoB SBISIOTCS CIEAYIONINE MHCTPYMEHTATbHBIC
U3MEpEHUS:

— HUCHBITaHUA W u3MepeHus mo myHkram 9.2-9.6; 9.8-9.9; 9.12-9.14; 9.16; 9.20-9.21, 9.27

HACTOSLIETO pa3Jiena;

— U3MepeHHe YPOBHS YAaCTHUHBIX pa3psAI0OB MpU paboTe CUIOBOTO TpaHchopMaropa MOJ
HArpy3KO# B B PEKUME X0JIOCTOTO X012 (aKyCTHYECKUM U JIEKTPUICCKIM METOIaMu );

— HW3MepeHHe YpOBHs BUOpallMK Ha CTEHKE Oaka CHIIOBOTO TpaHc(opmaTopa moja Harpy3Koil u B
pexuMe X0JIOCTOTO XO0/1a;

— HW3MepeHHe BUOPAIIMOHHBIX XapaKTePUCTUK SJIEMEHTOB CUCTEMBI OXJIaKICHHUS;

— ONpeAeNICeHHEe MEXaHMYeCKoro cocTtosiHus (nedopmanuu) o0OMOTOK TpaHcopmaropa
(peaktopa) uactotHbiM MeTonoM (FRA), meromom Hu3koBOJbTHBIX uMmynascoB (HBU),
METOJIaMU BUOPOTHArHOCTHKH;

—  TEIUIOBU3MOHHBIC U3MEPEHUS B PA3IMYHBIX PEXKUMax paboThI TpaHChOpMaTOpa;

— WCHBITaHUS TPaHCHOPMATOPHOTO Macliia JUIS OICHKH KadecTBa KHJKOTO JIMIJICKTPUKA TIO
METOJIMKaM, yKa3aHHBIM B mojapasene 31.6.

[TepeueHs TOMONHUTEIBHBIX HCIBITAHUN W WHCTPYMEHTAJIBHBIX H3MEPEHHUH, HEOOXOIMMBIE
YCIIOBUSL W CO3/1aBaeMble pEXHMBl I TPOBEASHUS W3MEpeHHid, Habop HEOOXOAUMBIX
U3MEPUTEIIBHBIX CXEM OMNPEIEISIFOTCS PEHICHHEM TEXHUYECKOTOo PYKOBOIHTENS CyOBheKTa
DIIEKTPOIHEPTeTUKH TO  pe3ylbTaTaM  pPAacCMOTPEHHUs IJIAHOBBIX  HCIBITAHHI/M3MEPEHUN
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obcnenyemoro TpancopmaTopa u MpeABAPUTEIHHO MTOCTABICHHOTO TUATHO3a, C TIOCICIYIOIINM UX
BKJIIOUEHUEM B MPOTrpamMMy M0 KOMILJIEKCHOMY AMarHOCTUYECKOMY 00CIIeI0BaHUIO.

9.27 U3Mepenne XapaKTePUCTHK YaCTHYHBIX Pa3psiaoB’

! Bemonusercs no pemennto texuudeckoro pykosoaurens. (11, K, M)

Kontponp wu3onsimuu  OOMOTOK IO  XapakTEepUCTUKaM  4acTHUHbIX  pa3psgoB  (UP)
pacmpocTpaHsieTcs Ha TpancopmaTopsl KiaccoB Hanpspkenuid ot 110 kB mo 750 xB.

Hns tpanchopmaTopoB KiaccoB HampspkeHUH 35 KB KOHTpOdab H30JAIMH OOMOTOK TIO
XapaKTePUCTUKAM YaCTUIHBIX Pa3psIOB MPOBOIUTCS MPU OOHAPYKEHHUH JIEHEKTOB IEKTPUIECKOTO
XapakTepa Ha OCHOBaHHUH aHAJIM3a PACTBOPEHHBIX B MACJE I'a30B.

MOKHO HMCIOJB30BaTh JUATHOCTUYECKUE CHUCTEMBI, MO3BOJSIONIME MTPOBOAUTH U3Mepenue YP,
KaK Iepe] BHIBOJIOM TpaHcpopmaTopa B PEMOHT, Tak M B IMPOLIECCe SKCILTyaTalluu MojA paboyum
HaIPSKEHUEM.

[lepeuenr kouTponupyembix 1o YP TpanchopmaropoB U MHpUMEHsEMble IPU 3TOM
WU3MEPUTEIIbHBIC CUCTEMBbI YCTAHABIMBAIOTCS TI0 PEIICHUIO TEXHUYECKOTO PYKOBOJIUTEINS CyOBEKTa
3JIEKTPOIHEPTETUKH.

9.28 O0béM MCIBITAHUI NIPU OTKJIKYEHUH TPaHchopmaTopa
110 I'a30BOil 3alIUTe

[Ipy  BO3HMKHOBEHMM  TEXHOJOIMYECKOIO  HapylleHus  (aBapuHHOrO  OTKJIHOYEHUS
TpaHcopmaTopa ra3oBoM 3alUTON WM cpadaThIBaHUs ra30BOM 3alUThl HA CUTHAJI) HEOOXOAUMO
o0ecrneynTh NpOBEIEeHUE CIEAYIOUIMX HMCIBITAHUM U M3MEPEHUH 10 NPUHATHS PELIeHUs O BBOJE
TpaHnchopmaropa B padboTy:

— IpH cpabaThIBaHUU TA30BOM 3aLIUTHl HA CUTHAI MM OTKJIIOUEHHE (IIPU MOSIBICHUM ra3a B
ra3oBOM peJie) IPOBECTH OTOOP MPOoOkI ra3a U3 ra3oBoOro pelie ¢ MOCIeIyOUUM €€ aHAIU30M
coriacHo TpeboBanui [20], [32] u [33].

— 1pu cpabaThIBaHUM TAa30BOM 3alIMTHl HA CHTHAJ WA OTKIIOYCHHE MPOBECTH OTOOP MPOOBI
Mmaciia u3 6aka Tpanchopmaropa Ha (PU3MKO-XUMHUYECKUH aHAIIU3 110 IOKA3aTeNsIM ITyHKTOB 1,
2,4, 6 Tabnuet 31.4 u gononuuTenbHO yHKTa 10 Tabmuusl 31.4 s TpanchopMaTopos ¢
MJICHOYHOM 3alUTOMN ),

— npu cpabaThIBaHUM ra30BOM 3aIMTHl HA CUTHAJ WM OTKJIIOUEHHE MPOBECTH OTOOP MPOObI
Macia u3 0Oaka TpaHcopmaTopa Ha aHaJIM3 PACTBOPEHHBIX Ta30B B COOTBETCTBUU C
peKOMeHIalusAMU nosipa3zena 9.2 HacTosIIero cTaHaapTa;

— T1pu cpabaThlBAaHWM Ta30BOM 3alUThl Ha OTKJIIOYEHHWE MPOBECTH HCIBITAaHUS IO
myakTam 9.4.1, 9.5, 9.8, 9.23 HacrosImiero cranaapTa;

— 1pH cpabaThiBaHUM ra3oBoi 3amuThl ycrpoiictBa PITH Ha curnan mposectu oTO0p mpoOsI
Macima u3 Oaka PIIH Ha (u3uko-XxMMUYECKWI aHANIM3 IO TMOKa3aTesiM MyHKTOB 1, 2, 4
Tabaunsl 31.4.

HeoOxonuMocth  pacuipeHuss o0beMa H3MEpPAEMbIX [apaMeTpoB IPU  OTKJIIOYEHUU

TpaHc(hOpMaTOpOB MO ra30BOM 3alMTE A0 NPUHATHS PEIIEHUS O €ro BBOJE B paboTy onpenensercs
TEXHUUYECKUM PYKOBOJUTEIEM CYOBEKTA 3JIEKTPOIHEPTETUKHU.

9.29 KoHTpOJIb YPOBHSI BUOPALIMH IIYHTHPYHOLINX
peaxkTopoB

ITpon3BoaUTCS [UIsl MACIIIHBIX LHIYHTUPYIOIIKMX peakTopoB HanpspkeHreMm S00 u 750 kB oxuH pa3
B 6 JIeT B COOTBETCTBHH ¢ TpeboBanusmu [34], [35].

Hopwma Bubponepemenienus:

- Ha CTeHKe Oaka - He 0osee 30 MKM;

- Ha 3JIEMEHTaX CUCTEMbI OXJIAXK/IEHUS, pacIIUpuUTeNs - He 0osiee 50 MKM.

[TpenenbHO-10MYCTUMOE 3HAUCHHE BUOPOTIEPEMEILICHUS:

- cTeHkH 0aka - 60 MKM;
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- CUCTCMBI OXJIaXXACHUA - 85 MKM.
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10TPAHC®OPMATOPBI TOKA

10.1 Mac/ioHanOJIHEHHbIE 3JIeKTPOMATHUTHbIE
TpaHchopMaTOpPHI TOKA

10.1.1 I1, K, M. U3mepeHue cOpoTUBJICHUS U30JISIIIUU

H3mepeHne COMPOTHBICHHUS OCHOBHOM H30JSUUU TpaHCHOpPMATOPOB TOKA, H3OJSALUU
M3MEPUTEIILHOTO KOHJCHCATOpa M BBIBOJIA IMOCIETHEH OOKIaaKu OyMa>KHO-MACISTHOM HW3OJISIIAH
KOHJICHCATOPHOT'0 THIIa TPOou3BoauTcs Mmeraommerpom Ha 2500 B.

H3mepeHune COMPOTHBICHUS BTOPUYHBIX OOMOTOK M TPOMEXKYTOUHBIX OOMOTOK KAaCKaTHBIX
TpaHc(hOpMaTOPOB TOKA OTHOCUTEIILHO IIOKOJIS MMPOU3BOIUTCS MeraommeTpoM Ha 1000 B.

B mporecce skcmtyaTay U3MepeHus: IpOU3BOIATCS:

- Ha TpaHcpopMaTopax Toka 35 kB - mpu peMOHTHBIX paboTax B siuekikax (IPUCOCTUHEHHSIX ), TIe
OHH YCTAHOBJICHBI,

- Ha TtpaHchopmaTopax Toka 110 kB u Bblme ¢ OymaxkHO-macisHON wu3onanuen (6e3
YPaBHHUTEIHHBIX 00KIIAJIOK) - IIPH HEYIOBICTBOPUTEILHBIX PE3yJIbTaTaX UCTIHITAHUI MacJia COTJIacCHO
TpeboBanusM Tabmuis! 31.4, monnyHkTsl 1-4 (obnacts "pucka');

- Ha TparchopmaTopax Toka Trra TO3M nepBbie 2 ros1a KCILTyaTallly - €KEeT0IHO, 3aTeM | pa3
B 4 rosia, eciiu HHOE HE OTOBOPEHO B MHCTPYKIIUU U3TOTOBUTEIIS.

- Ha TpaHc(opmaTropax Toka ¢ OyMaKHO-MACISTHOW H30JsIUeH KoHIeHcaTopHoro tuna 330 kB u
BBIIIIE - IPU OTCYTCTBUU KOHTPOJISI U3OJISIIIUH 1O pabo4ynM HarpsikeHueM - 1 pa3 B ro.

V3mepeHHBIC 3HAYCHUS CONPOTHUBIICHHS HW3OJIALMU JTOJDKHBI OBITh HE MEHEe NMPHUBEICHHBIX B
tabymue 10.1.1.

Tabmuma 10.1.1. JlomycTrMbIe CONPOTUBICHHS H30JISIIUH MACJIOHAIIOJIHEHHBIX AJIEKTPOMATrHUTHBIX
TpaHcGopMaTopoB TOKa

Jonyctumble conpotusiieHus uzonsauun, MOwm, He MeHee
Knacc nanpsbxenus, =
<B OcHosHas |U3mepurenshsiii| Hapyxusie | Bropuunsie |IIpomexyTounbie
U30JIALUS BBIBOJI clion 00OMoOTKI* 00OMOTKH
3-35 1000/500 - - 50 (1)/50 (1) -
110-220 3000/1000 - - 50 (1)/50 (1) -
330-750 5000/3000 3000/1000 1000/500 | 50 (1)/50 (1) 1/1

IIpumeduanue - B uncnurene ykasaHbl 3HAYCHHS COMPOTHBIICHHUS U30IIIIUN TPAHC(HOPMATOPOB TOKA IIPH BBOJE
B DKCIUTyaTaIlHIO, B 3HAMEHATEIIE - B TIPOIIECCE HKCILTYaTAIUH.

* COnpOTHUBIICHHS U30JISIIUM BTOPUIHBIX OOMOTOK MPUBEIEHBI: 0€3 CKOOOK - MPHU OTKIIOYEHHBIX BTOPUUHBIX IETSX,
B CKOOKaxX - C MOAKIIOYEHHBIMU BTOPHYHBIMH LETISIMU.

Y  KkackagHbIX TpaHCHOPMATOPOB TOKA COMPOTUBICHHE U3OJSIIMA  H3MEpsieTcs s
TpanchopmaTopa TOKa B IieioM. [Ipu HEYJOBIETBOPUTEITBHBIX pE3yJbTaTax TaKUX H3MEpPEHUM
COIIPOTUBIICHUE U30JSALUU TONIOIHUTEIBHO U3MEPSAETCS IO CTYIICHSIM.

10.1.2 I, K, M. U3mepenue tgd uzoasiunu

N3mepenuss tgd y TpaHchOpMATOpOB TOKa C OCHOBHOM OyMa)kKHO-MAacCISIHOM M30JsIUei
MIPOU3BOAATCS IpH HanpskeHnu 10 kB.

B npouecce skcrutyaTaiiui U3MEpEHUs IPOU3BOIATCS:

- Ha TpaHchopMaTopax TOKa HampspDkeHHeM 110 35 KB BKIIOUMTENbHO - TPU PEMOHTHBIX paboTax
B siYelKax (IPUCOEANHEHUSX ), I/I€ OHU YCTAHOBJICHBI,

- Ha TpaHcdopMmaTopax Toka 110 kB u Bblme ¢ OymaxHo-macisHON wuzonsduuen (6e3
YPaBHUTENbHBIX OOKJIAZOK) - MPH HEYIOBIETBOPUTEIbHBIX pe3yjibTaTaX HCHBITAHWM Macia 1o
TpeboBanusaM Tabnuna 31.4, noanyskrel 1-4 (o6nacte "pucka");

- Ha TpaHchopmaTopax Toka Thna TA3M - nepBble 2 T0/1a HKCIUTyaTallMH €KEeroJHO, 3aTeM | pa3
B 4 rona.

- Ha TpaHc(opMaTopax TOKa ¢ OyMa)KHO-MacIsTHON n3osALueil konaencatopuoro tuna 330 kB u
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BBIIIE€ — [IPH OTCYTCTBUU KOHTPOJIS 10/ pabounM HampsbkeHueM — 1 pas B rof;

Y KkackagHbIX TpaHCcHOpPMATOpPOB TOKAa tgd OCHOBHOW U3OJSIIMHA  HW3MEpsieTcs IS
TpaHcGopMaTopoB Toka B 1iesioM. [Ipu HeyJqOBIETBOPUTEIHLHOM pe3ybTaTe TAaKMX U3MEpEeHUul tgod
JIOTIOJIHUTEILHO MPOBEPSAETCS MO CTYIECHSIM.

N3mepennbie 3HaueHus, npuBeAEHHBIC K TemmepaType 20 °C, 1omkHBI ObITh HE 0016 YKa3aHHBIX
B Tabnuie 10.1.2.

Ta6mmma 10.1.2. [IpenensHbie 3HaYeHUS 1JO OCHOBHOM M30JIAIMH TpaHC(HOPMATOPOB TOKA

[Ipenenpable 3HaYeHUS 190, %, OCHOBHOU M30JSIIMN TPAHCHOPMATOPOB TOKA

Tun uzonsuuu Ha HOMHHaJILHOE HalpsbkeHue, kKB, npusenenHsie k TeMneparype 20 °C
3-15 | 20-35 110 220 330 500 750
bymaitio- —130115012,5/80| 2050 | - - - .
OakennTOoBas
He 6onee 150 % ot n3MepeHHOro
OcHoBHas

U3roToBUTEIEM, HO HE Bhime 0,8. He

- 2,5/45| 2,0/3,0 |1,0/1,5 6osee 150 % OT U3MEPEHHOIO IIPH

BBOJIE B DKCILIyaTaIMio, HO HE BBIIIIE
1,0.

OyMa)KHO-MacJsTHas
Y KOHJICHCATOPHAS
W30S

[IpumMeuanue - B uucnurene ykasansl 3HaueHHS 1J0 OCHOBHON M30ISILIMH TPaHC(HOPMATOPOB TOKA MPH BBOJAE B
9KCILTyaTall|Io, B 3HaMEHATele - B IIPOLecCe IKCILTyaTalUH.

10.1.3 11, K, M. UcnbiTaHMe MOBBIIEHHBIM HaNpsizkeHHeM 4acToThl S50 I'iy

10.1.3.1 I1. UcnibiTaHNe NOBBLIMIEHHBIM HANPSI>KEHUEM OCHOBHOM M30JIAIIUU

VcnipTanne mpoBOAUTCS Ha TpaHC(hOpMaTOpax TOKa Ha HampspKeHue 10 35 KB BKIoYHTENbHO.

3HAUEHUE UCIBITATEIIBHOTO HAIPSDKEHUS OCHOBHOW M30JISALMM IPUHUMAETCS B COOTBETCTBUU C
tabinuamu 9.1 u 9.2.

JUtnTenbHOCTh MCIIBITaHus TpaHc(hOopMaTOpoB TOKA — 1 MUH.

JlomyckaeTcs mpoBeJieHrne UCTIBITAaHNH TpaHC(HOPMAaTOPOB TOKA COBMECTHO C OIIMHOBKOM.

10.1.3.2 11, K, M. UcnbiTaHNe NOBBIIIEHHbIM HANPSKEHUEM H30/ISIIHH BTOPHYHBIX
00MOTOK

3Ha4yeHUs1 HCHBITATENIbHOTO HANPSKEHUS JUISL M30JSLMM BTOPUYHBIX OOMOTOK BMeEcCTe C
MPUCOEAVMHEHHBIMH K HUM LIETIIMU TPUHUMAaeTcs paBHbIM 1 kB.

[TpoomKUTENBLHOCTD MPUIIOKEHHSI UCTIBITATEIBHOTO HAMIPSKEHU — 1 MUH.

10.1.4 II, K. CHATHE XapaKTepUCTHK HAMATHUYUBAHUSA

XapakTepuCcTUKa CHUMAeTCs IIOBBIIIEHUEM HANpsKEHUS Ha BCEX BTOPUYHBIX OOMOTKAX,
PAcIIOIOKEHHBIX HA OTAEbHBIX CepJeUHNKaX. XapaKTepUCTHKA CHUMAETCs /10 Hayalla HaChIEHUs,
Ho He Bbie 1800 B. ITpu Hanu4ynm y 0OMOTOK OTBETBJICHHH XapaKTEPUCTHKA CHUMAETCs Ha paboueM
OTBETBJICHUU. MOIIHOCTh HCHBITATEIBHOIO HMCTOYHHMKA JOJDKHA OOECHEeYUTh CHHYCOUIAIBHOCTh
[10/1aBa€MOr0 Ha 0OMOTKY HAIpsKEHUs! BIUIOTH /10 Hayasla HaChILIEHUS CEpAEUHUKA.

B skcrmmyaTanuuy 10mycKaeTcs CHATUE TOIBKO TPEX KOHTPOJIBHBIX TOYEK.

CHsTas XxapakTepUCTHKa COMOCTABIISIETCS C TUIIOBOM XapaKTepUCTUKON HaMarHUYMBaHUS WU C
XapaKTepUCTUKAMU HAMarHWYMBaHUS MCIPABHBIX TpaHCPOPMATOPOB TOKA, OJHOTHIHBIX C
MIPOBEPSEMBIMHU.

OTnuuus OT 3HA4YEHWM, W3MEPEHHBIX M3TOTOBUTENEM WM OT W3MEPEHHBIX Ha HCIPABHOM
TpaHcpopmaTope TOKa, OJHOTUITHOM C ITPOBEPSEMBIM, HE TOJKHBI MpeBbimaTh 10 %.

10.1.5 II. U3mepenue ko3ppuumueHTa TpaHCPOPMALMHU
OTKIIOHEHHE U3MEPEHHOT0 KO3 UIIMEeHTa OT YKa3aHHOTO B MMACHOPTE WM OT U3MEPEHHOTO Ha
HCIIPAaBHOM TpaHCHOpMATOPE TOKA, OJHOTUITHOM C TTPOBEPSIEMBIM, HE JJOJDKHO MpeBbIIaTh 2 %.
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10.1.6 I1, K. U3mepeHne conpoTUBIeHUsSI BTOPUYHBIX 00MOTOK MOCTOSIHHOMY TOKY

OTKIIOHEHHE H3MEPEHHOI0 CONPOTHUBIEHHS OOMOTKM IOCTOSIHHOMY TOKY OT IHacHOpPTHOIO
3HAYCHUS WM OT U3MEPEHHOro Ha Jpyrux (azax He MODKHO mpeBblmaTh 2 %. Ilpu cpaBHeHHH
U3MEPEHHOT0 3HAYCHMsI C MACIIOPTHBIMHU JAHHBIMU H3MEPEHHOE 3HAUEHHE CONPOTUBICHUS JTOJIKHO
NPUBOAUTECS K TEeMIIepaTrype, NpU KOTOPOH NPOBOIMIUCH H3MEPEHHUs H3roToBUTENeM. llpu
CpaBHEHMH C IpyruMu (hazamu usmepeHus Ha Bcex (pa3ax JOKHBI IPOBOJUTCS IPU OJHOM U TOM ke
TEMIEPATYPE.

10.1.7 11, K, M. UcnbiTanust TpaHCGOPMATOPHOT0 MACJIa

[Tpu BBOAE B 9KCILTyaTaldi0 TpaHC(HOPMATOPOB TOKA TpaHCHOPMATOPHOE MACIIO MEPE]] U MOcie
3QJIMBKH (JIOJIMBKHU) B TPAaHCPOPMATOPHI TOKHO OBITH UCIIBITAHO B COOTBETCTBHH C TPEOOBAHUSIMHU
pasnena 31 HacTosmero cranaapra.

[lepen 3anuBKON (MOMUBKOW) B OOOPYIOBaHWE MACIO UCHBITHIBACTCS HAa COOTBETCTBHUE
TpeOboBaHusIM MOANYHKTOB 1-8 tabmumer 31.2 (mis cBexxux macen), Ttaomumsl 31.3 (s
pereHepUpPOBaHHBIX Macedn).

B mporiecce sxcrutyaTanuu TpaHcGopMaTOPHOE MACIIO U3 TPAaHCPOPMATOPOB TOKA HANPSIKEHUEM
110 35 kB BKJIIOUNUTEIBHO AOMYCKAETCSI HE UCIIBITHIBATD.

Macno u3 tpancopmatopoB Toka 110 kB u Bbillle, He OCHAIIEHHBIX CUCTEMOW KOHTPOIS MOJ
pabounM HampsHKEHUEM, UCTIBITBIBAETCS COTIIACHO TPeOOBaHMSAM NMOAIMYHKTOB 1-4 TabGmmuer 31.4 ¢
yuérom noapaszaena 31.3.2— 1 pa3 B 2 roga (asns TpaHcGOpMaTOPOB TOKA FTEPMETUYHOTO UCTIOTHEHUS
— COMIaCHO WHCTPYKUMHU HU3TOTOBHUTENS). [IpM HEYJIOBIETBOPUTENBHBIX pe3yiabTaTaXx Macio
JOIIOJIHUTEILHO UCIIBITEIBAETCS 110 11 5-7 Tabauus: 31.4.

Macno wu3 TpaHCHOPMATOPOB TOKA, OCHAMEHHBIX CHUCTEMOW KOHTPOJSI TOJ pabouum
HANpPSDKEHUEM, 110 JIOCTH)KEHUH KOHTPOJIUPYEMBIMU TMapaMeTpamMH MpeAeNbHBIX 3HAYCHHI,

npuBeaEHHbIX B Tabuie 10.1.3, ucnbiTeiBaeTcs corinacHo TpedboBanusM Tadiuibl 3 1.4 (MOAMyHKTHI
1-9).

Ta6muma 10.1.3. [Ipenenbublie 3HaueHus napameTpoB Atgd u AY/Y TpanchopmaTopoB Toka

IIpenenbHble 3HaUEHHS, %, mapamMeTpoB Atgd u AY/Y
Kitacc Hanpsixenus,
<B MIPH IEPUOTUIECCKOM MIPH HEMPEPHIBHOM
KOHTpOJIe KOHTpOJIE
220 2,0 3,0
330-500 1,5 2,0
750 1,0 1,5

Y MaclOHAanoOJHEHHbIX  KAacKaJHBIX  TpaHC(POPMATOPOB  TOKA  OLIEHKA  COCTOSIHMS
TpaHCOPMATOPHOIO Macia B KaXKJIOM CTyNeHH NPOBOJUTCS IO HOPMaM, COOTBETCTBYIOIIUM
pabouemMy HanpspKEHUIO TpaHCPopMaTopa TOKa.

HeobOxonuMocTs npoBeseHns XpoMaTorpa(uueckoro aHajin3a pacTBOPEHHBIX B Maciie ra3oB s
TpaHchopMaTopoB Toka Ha HamnpsbkeHue 110 kB wu  Bblme onpenensercss TEXHUYECKUM
pykoBoauTeleM CyOBeKTa 3IeKTpodHepreTuku. OIlleHKa pe3ylbTaToB Xpomarorpaduyeckoro
aHaJIM3a pacTBOPEHHBIX B Macj€ Tra30B IPOBOJUTCA B COOTBETCTBUM C PEKOMEHIALUSAMU
M3TOTOBUTEJSI U MECTHBIM OIIBITOM TEXHHUYECKOTO AUarHOCTUPOBAHUS TPaHC(HOPMATOPOB TOKA.

10.1.8 I1, K, M. UcnibiTaHusI BCTPOEHHBIX TPAaHCHOPMATOPOB TOKA

HcnbITaHus BCTPOSHHBIX TPaHC(HOPMATOPOB TOKa Mpou3BoasaTes mo noamynkram 10.1.1, 10.1.3.,
10.1.4 - 10.1.6.

W3mepeHne cONpOTUBICHUS W30JIALUM BCTPOEHHBIX TPAHC(HOPMATOPOB TOKA MPOU3BOIAMUTCS
MeraoMmeTpoM Ha Hamnpsbkenue 1000 B.

M3mepeHHOe CONMPOTUBIIEHHE 30U 03 BTOPUYHBIX LIeNeH JoJKHO ObITh HE MeHee 10 MOm.

JlomyckaeTcsi U3MepeHne COPOTUBICHHUS N30SI BCTPOSHHBIX TPaHC()hOpMAaTOPOB TOKA BMECTE
CO BTOPUYHBIMU LieNsIMU. MI3MepeHHOe CONPOTUBICHNE U30JIALUU JOJKHO ObITh HE MeHee 1 MOm.
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10.1.9 M. Teny1oBM3MOHHBI KOHTPOJIb

TennoBU3MOHHBII KOHTPOJb TPaHC(HOPMATOPOB TOKA IPOU3BOJUTCA B COOTBETCTBUH C
ykazaHuaMu [29] u npunoxenus JI. KoHTponb mnpoBOAMTCS MNpU HAJIWYUM TEXHUYECKOU
BO3MOXHOCTH.

10.1.10 M. KoHTpOJ/Ib M30/ISILIMH 110 PA00YUM HANPsSIZKEHHEM

Konrpons wm3onsmumu moa pabounM  HampsHKEHHEM  PEKOMEHIYETCS IpPOM3BOIUTH Y
TpanchopmaTopoB Toka HanpsbkeHuem 110-750 kB.

Jns TpanchopMaTopoB TOKa, KOHTPOJIMPYEMBIX TMOJ paboduMM HampsyKeHHEM, KOHTPOJb IO
nognynkram 10.1.1, 10.1.2 u 10.1.7 B skciulyaTaM MOXET MPOU3BOAUTHCS TOJIBKO IpH
HEYJIOBJIIETBOPUTEIIbHBIX pe3ysbTaTax ucnbITaHui 1o myHkry 10.1.10.

KonTtponupyemble napamMeTpbl: U3MEHEHUs TaHTeHca Yrila JUAJIEKTPUUYECKUX HoTephb (Atgd) u
emkocTH (AC/C) 0OCHOBHOH M3O0JISLINU.

M3MeHeHHe 3HAYEHUH KOHTPOJIIMPYEMBIX IapaMeTpOB OIpPENeNseTcsl KakK pe3ylbTaT [BYX
U3MEPEHUI: OUepeIHbIX U IPU BBOJIE B paOOTY CHCTEMBI KOHTPOJISI IO HAMPSHKEHUEM.

[Tpu 3HaueHum Atgd paBHom u 6Gonee 0,3 % pexkoMeHIyeTcsl BBIIOJIHUTH H3MEPEHUs Ha
Uuen = 10 xB. Tlpu moaTBepkaeHUN pe3ynbTaTOB ONpeneneHus Atgd moj pabounM HarpspKeHHEM
HeoOxoaumo npoBecTd XAPI™ 1 CHATH XapaKTepUCTUKY HaMarHUYMBaHHUSL.

[IpenenbHOE 3HaUEHNUE YBETMYEHUSI EMKOCTH COCTaBIIsAET 5 % 3HAUEHUS, U3MEPEHHOT'0 IIPU BBOJIE
B pabOTy CUCTEMBI KOHTPOJIS U30JISALMU O pab0UYNM HaNpsKEHUEM.

[leprnomuaHOCTH KOHTPOJIS TPAaHC(HOPMATOPOB TOKA IO pPAOOYMM HAIIPSHKEHUEM 10 OpTaHU3aluu
HENPEePbIBHOI'O aBTOMATU3UPOBAHHOTO KOHTPOJIS - 2 pa3a B IOfl.

10.1.11 M. U3mepeHue YPOBHS YaCTHYHBIX Pa3psi/ioB

M3mepeHue ypoBHS YAaCTUYHBIX pPa3psioB IMPOM3BOMUTCS y TpaHC(HOpMATOPOB TOKa Ha
HanpspkeHne 110 kB W BBIIE 1O PENICHHIO TEXHUYCCKOTO PYKOBOJUTENSI CyOBEKTa
3NIEKTPOIHEPTeTHKH.

10.2 DuieraszoBbie 3JIEKTPOMArHUTHbIC TPAHC(POPMATOPbI
TOKA

10.2.1 I1, K, M. 3mepeHue CONPOTHBJICHUS U30ISIIIUN

W3mepeHune conpoTUBIEHUS] OCHOBHOM M30JISILMU TPaHC(HOPMATOPOB TOKA MPOU3BOJIUTCS, €CIIU
3TO TO3BOJIIET KOHCTPYKLHMs TpaHcdopmaTopa Toka, meraommerpoM Ha 2500 B, a m3mepenus
BTOPUYHBIX KOHTYpOB - MeraoMmmerpoM Ha 1000 B.

W3mepeHue CONPOTUBICHUS M3O0JSIMHM BTOPUYHBIX OOMOTOK TpaHC()OpMAaTOpOB TOKa
OTHOCHUTEIIBHO 1IOKOJIS IPU BBOJE B IKCIUTYaTalMIO POU3BOIUTCS KaK OTJEIBbHO, TAK U COBMECTHO C
TOKOBBIMHU LIETISIMU.

W3mepeHust CONPOTUBIEHMS M30JSLUUU BTOPHUYHBIX OOMOTOK TpaHC(OpMaTopoB TOKa
OTHOCHUTEJIBHO LIOKOJISI NIPU KalMTAJIBHBIX PEMOHTAX M B MEKPEMOHTHBIM NEPHUOJ MPOU3BOIUTCS
BMECTE C TOKOBBIMHU LIETISIMU M CPABHUBAETCS C MPEABIIYIIIMH 3aMEPAMHU.

W3MepeHHble 3HAU€HUs] COMPOTUBIICHNUS U30JSILUHU OTIAEIBHOTO TpaHC(HOpMAaTOpa TOKA JTOJIKHbI
ObITh HE MeHee MPHUBEACHHBIX B JOKYMEHTAIlMM HW3roTOBUTENs. B mpomecce skcriyaTanuu
U3MEPEHUS IPOU3BOASTCA:

- Ha TpaHcopmaropax Toka 35 KB - mpu peMOHTHBIX paboTax B siueiikax (TPUCOSAMHEHHSIX ), TIe
OHM YCTAHOBJIEHBI;

- Ha TpaHcopmaropax Toka 110 kB u BbIlIe - Ipu OTCYTCTBUM KOHTPOJIS U3OJISIIUK 10T pab0oynM
HanpspKeHHeM - He MeHee | pa3a B 4 roja, €ciii MHOE HE YCTaHOBJIEHO JOKyMEHTalHen
M3TOTOBUTEISL.

10.2.2 I1, K, M. UcnibiTaHHe NOBbIIEHHBIM HanpskeHneM 4acToThl S0 '

10.2.2.1 II. McnpiTaHNEe MOBBILIEHHBIM HANPSI2KEHNEM OCHOBHOM U30JISIIIUU
HcnpiTanue npoBoaUTCs Ha TpaHChopMaTopax TOKa Ha HarpsbkeHue 35 kB.
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3HAYEHUE UCHBITATCIIBHOTO HAIPSKEHUS OCHOBHOM M3OJISLIMKA IPUHUMAETCS B COOTBETCTBUU C
tabinuamu 9.1 u 9.2.

JUInTeNnbHOCTh UCIIBITaHus TpaHc(hOpMaTOpOB TOKA — 1 MUH.

JlomyckaeTcsi mpoBeieHne UCTIBITAaHUI TpaHC(OPMATOPOB TOKA COBMECTHO C OIIMHOBKOM.

10.2.2.2 11, K, M. UcnbiTaHMe NOBBIIIEHHBIM HANPSKEHHEM H30JISIIHH BTOPHYHBIX
00MOTOK

3Ha4yeHUsl HCHBITATENILHOIO HANPSXKEHHUsS ULl M30JSLUM BTOPUYHBIX OOMOTOK BMECTE C
IPUCOEANHEHHBIMH K HUM LIEMIIMU IPUHUMAETCs paBHbIM 1 KB.

[TpooKUTENPHOCTD PUIIOKEHHSI UCTIBITATEIBHOTO HAMIPSKEHU — 1 MUH.

10.2.3 I1, K. CHsAiTHe XapaKTepuCcTHK HAMATHUYUBAHUS

XapakTepuCTUKa CHUMACTCS MOBBIIICHUEM CHHYCOHMJAIbHOIO HANPSDKEHUS Ha BCEX BTOPUYHBIX
00MOTKAaX, pacloJIO)KEHHBIX Ha OTJENIbHBIX CEpICYHHUKAX. XapaKTEepUCTHKAa CHUMAETCS 10 Hayajia
HacelneHus, Ho He Bbime 1800 B. Ilpu Hammumm y OOMOTOK OTBETBICHHMH XapaKTEPUCTHKA
CHMMaeTcs Ha pabo4yeM OTBETBJICHUU.

B npouecce 3xcIutyatanuy JOMyCKaeTCsl CHATHE TOJIBKO TPEX KOHTPOJIBHBIX TOYEK.

CHsTas XapaKkTepUCTHKA COMOCTABIISIETCS C TUIOBOM XapaKTepUCTUKON HaMarHWYMBaHUS UIIHU C
XapaKTepPUCTUKAMU HAaMAarHWYMBAHUS HCIPABHBIX TPAaHC(POPMATOPOB TOKA, OMHOTUIHBIX C
POBEPSEMbIMHU.

Otnuuust OT 3HA4YEHUH, M3MEPEHHBIX H3TOTOBHUTENIEM WIM OT W3MEPEHHBIX Ha HCIIPAaBHOM
TpaHchopMaTope TOKa, OJHOTUITHOM C IPOBEPSEMBIM, HE JOJKHBI IpeBbiaTh 10 %.

IIpn mocneaBapuitHBIX HPOBEPKAaX CIEIyeT YYUTHIBATh BO3MOXKHOCTb HAINYUS OCTATOYHOTO
HaMarHUYMBaHUs CEPIEYHUKOB TpaHc(hopMaTopa TOKa alepuoandeckoi coctasistonieid Toka K3.
[losTomy 1mpu moOciIeaBapUiHBIX IPOBEPKAX HEOOXOAMMO MPOBOAUTH Pa3MarHUYMBAHUE
CepAeYHUKOB. PekoMeH1yeTcsl CHUMaTh XapaKTepPUCTUKH JI0 U 10CIIe pa3MarHUYMBaHHUS.

10.2.4 I1. U3mepenue ko3pduuueHTa Tpanchopmanmnu
OTkII0HEHHE U3MEPEHHOr0 Kod(h(UIlMeHTa OT YKa3aHHOTO B MAcMOPTE WK OT U3MEPEHHOTO Ha
HCIIPAaBHOM TpaHC(HOPMATOPE TOKA, OJHOTUITHOM C TIPOBEPSIEMBIM, HE TOJDKHO MpeBbIIaTh 2 %0.

[epen u3MepeHUsIMUA PEKOMEH/TyeTCs TPOM3BECTH Pa3MarHUNYMBaHUE TPaHC(HOPMATOPA COTIACHO
['OCT 8.217-2003 (myHKT 9.3).

10.2.5 11, K. U3mepeHne cONpPOTHBJICHUSI BTOPUYHBIX 00MOTOK NMOCTOSTHHOMY TOKY

OTKIOHEHNE HU3MCPCHHOT'O COIIPOTUBJICHHUA 0OMOTKH MMOCTOAHHOMY TOKY OT IAaCIIOPTHOI'O
3HauUEHUsl WM OT U3MEPEHHOro Ha Jpyrux ¢aszax He JOJKHO mpesblmath 2 %. [Ipu cpaBHeHUM
HU3MCPCHHOI'O 3HAUCHUS C MMACIIOPTHBIMU JAHHBIMU U3MEPCHHOC 3HAUCHUC COIMMPOTUBIICHUA OOJIKHO
IIPUBOAUTBECS K TEMIIEpaType, NpPHU KOTOPOW IIPOBOJIMIMCH HU3MEpPEHHsI wu3rorosurenem. llpu
CpaBHCHHU C APYT'UMHU q)aSaMI/I HN3MCPCHUA Ha BCEX (1)a3ax JOJIKHBI ITPOBOAUTLCS IIPU O):[HOI>'I U TOMU
’Ke TeMIepaType.

10.2.6 II, K. MHMcnbiTaHusi 3Jjieraza MHJIH Ta30BOil CMeCH, 3aloJHsIIONIen
TpaHcopMaTop TOKa

10.2.6.1 IIpoBepka coaep:KaHuA BJIArv B 3Jierase

[TpoBepke BiaroconepKaHus MOUICKHUT TOBAPHBIM AJiera3 B Cllydae OTCYTCTBHUsSI CepTH]HKaTa
U3rOTOBUTENS M OBIBUIMHA B YHOTpEeOJIEHHH 5Jeras, NpeJHa3sHaueHHbIC IS 3alOJHEHUs WIN
JI03aITOJTHEHHSI Ta30M30JIMPOBAaHHBIX OTCEKOB. MaccoBasi IIoJisi BOJBI JOJDKHA OBITH HE Oolee
0,0015 % (uto cooTBeTcTBYET TOuKe pockl MUHYC 40 °C npu atMochepHOM J1aBICHUN) JUIS dJera3a
U3rOTOBJICHHOTO B cOOTBEeTCTBUHU C [36]. B ciiyuae mpenbsiBieHHUsS M3TOTOBUTENIEM MOBBIIICHHBIX
TpeOOBaHUI K KayecTBY 3Jierasa, Mo CpaBHEHMIO C YKazaHHbIMU TV, BIarocojaep:kaHue TaKoro
Jlerasa J0JKHO COOTBETCTBOBATH ATHM TPEOOBAaHUSM.

Bnaroconepikanue »sierasza, HaxoJIIErocss B OTceke TpaHchopMaTopa TOKa, MOIJICKUT
U3MEPEHUIO TIepel BBOJOM TpaHchopMaTopa TOKa B OKCIUTyaTaluio (IOciie MPOBEACHUS B
HEOOXO/MMBIX CIy4asX NepBOHAYAILHOTO 3allOJIHEHHs UM JI03aloJIHEHUsT TpaHCchopMaropa TOKa
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9Jera3oM WM Ta30BOM cMechio). HawuOosnbliee [nomycTUMOE CcoOAep:KaHHME BIAard BHYTPHU
ra30M30JIMPOBAHHOTO OTCEeKa TaHC(OopMaTopa TOKA JOJDKHO OBITH TAKUM, YTOOBI TOYKA POCHI ObLIA
He BbllIE, YeM MuHyC S5 °C 115 uamepenus mpu temieparype mitoc 20 °C 1 HOMUHAJIBHOM J1aBJIECHUU
aneraza. COOTBETCTBYIOIIAsl MONpPaBKa JIOJKHA OBITH CAETaHa Uil U3MEPEHHS BIIAroCOep KaHus,
BBIMIOJTHEHHOTO TpPH JPYrUX TeMIlepaTypax, €clid UWHas BeJIMYMHA BJIArocoJep>KaHus He
IpeIyCMOTPEHA U3TOTOBUTENEM TpaHc(hopMaTopa ToKa.

[Tpu npeBbIlIEeHUH HOPMATHBA BIAr0COACPKAHUS B 3JIeraze, HaXoIAIeMCsl B Ta30M30IMPOBAHHOM
oTceke TpaHchopMmaTopa TOKa, HEOOXOAWMO TMPOU3BECTH OTKAUKy »dJiera3a, OCYIIKY OTCeKa M
3aroyiHeHue aiera3oM. OTKauyaHHBINA U3 OTCEKa 3JIera3 MOXKET ObITh BOCCTAHOBJIEH U MCIOJIb30BaH B
COOTBETCTBUH C yKa3aHMSIMHU Npou3BoauTeneil TpanchopmatopoB Toka u pekomennanuii 'OCT P
54426-2011.

Bnaroconepxanue B aierase, NpeAHA3HAYEHHOM Ul I[OBTOPHOTO IPUMEHEHHUS, TOJIKHO
cootBeTcTBOBaTh TpeboBanusm ['OCT P 54426-2011.

10.2.6.2 IIpoBepka cpadaTbIBaHHS 3JI€KTPOKOHTAKTHOI0 YCTPOMCTBA NPHUOOPOB KOHTPOJIS
IJIOTHOCTH 3J1era3a (ra3oBoii cMecH)

[TpoBepka cpabOaTbIiBaHUS JIEKTPOKOHTAKTHOI'O YCTPOMCTBa HpUOOPOB KOHTPOJS IJIOTHOCTU
sneraza (Ta3oBOM CMeECH) MPOU3BOJAUTCS A KaXKIOW W3 TPYHNN KOHTAKTOB YCTpPOMCTBa Mpu
UCKYCCTBEHHOM  CHIDKEHHHM  KOHTPOJIMPYEMOTO  TpUOOpPOM  JaBICHHS 10  BEJIHYUH
NpenyNnpeAUTeNIbHON W aBapUHON CUTHANW3alMU. 3HAUEHUS YKA3aHHBIX BEJIUYUH JOJDKHBI
ONpEAENATbCA 10 IOKa3aHUSM KOHTPOJBHOTO MaHOMETpa M B JaJIbHEHIIEM NpPUBEIEHBI K
temneparype twiroc 20 °C. TlomydeHHble TakuM oOpa3oM 3HAYEHHUs JOJKHBI COOTBETCTBOBATH
HOPMAaTHUBY, YKa3aHHOMY B PYKOBOJICTBE IO KCIUTyaTalllK TpaHchopmaTopa ToKa.

10.2.6.3 IlpoBepka AaBJIeHHSs 3aNI0THEHH 3J1€Tra30M HJIH Ia30Boii cMeChbI0
ra3on30/JMPOBAHHBIX 0TCEKOB TPaHc(opMaTopa TOKA KOHTPOJIbHBIM MAHOMETPOM

[TpoBepka maBlieHUs 3aMOJIHEHHUS 3JIETa30M WIIU ra30BOI CMEChIO ra30M30JIMPOBAHHBIX OTCEKOB
TT gomkHa MPOU3BOAUTHCS KOHTPOJIBHBIM MAaHOMETPOM KJlacca TOYHOCTH He Hike 0,6.

W3mepeHHas BelwuvMHA JaBJCHMs, MpUBeAeHHas K Temreparype mioc 20 °C, HaxoauThCs B
JMana3oHe, yCTaHOBICHHOM HM3TrOTOBUTEIIEM.

10.2.7 M. Ten10BU3HOHHBIH KOHTPOJIb

TennoBU3MOHHBII KOHTPOJb TPaHC(HOPMATOPOB TOKA MPOM3BOJIUTCS B COOTBETCTBUU C
ykazanuaMu [29] u npunoxenus J. KoHTponb Npou3BOIUTCS NpU HAIMYUK TEXHUYECKOU
BO3MO>KHOCTH.

10.3 OnTuyeckune TpanchopmMaTopbl TOKA

10.3.1 I1. K. ITIpoBepka BbICOKOBOJIBTHOI'0 0JIOKA
HpOBepKa BBICOKOBOJILTHOTO  OJIOKa MNponu3BOAUTCA B COOTBCTCTBHUU C HHCTPYKIUAMHU
HU3TOTOBUTCIIA.

10.3.2 I1. K. IIpoBepka 3JIeKTPOHHOT0 0J10Ka
[TpoBepka >MEeKTPOHHOTO OJ0Ka MPOU3BOJUTCS B COOTBETCTBUHU C MHCTPYKIIUSIMU HU3TOTOBUTEIS
M3TOTOBUTENEM UJIU CIIEHHATM3UPOBAHHON HAJaJOYHON OpraHu3aluei.

10.3.3 M. Teny10BM3MOHHBI KOHTPOJIb
TenIoBU3MOHHBIN KOHTPOJIb CHJIOBBIX KOHTAaKTOB IPOU3BOJUTCS B COOTBETCTBUU C yKa3aHUSAIMU
[29] u npunoxenus [{. KoHTpoab Ipou3BOAUTCS MPU HATMYUK TEXHUYECKON BO3MOXKHOCTH.

10.4. DyileKTpOMarHuTHbIE TPAHC(POPMATOPHI TOKA C JIUTOM
TBEPAOH U30sILIHEeH

10.4.1 I1, K, M. U3mepeHue cOnpoOTHBJICHUS H30ISILHHU
W3mepeHne cONpOTUBICHUS OCHOBHOM H30JSLUMU TpaHC(HOPMATOPOB TOKA IPOU3BOJIUTCS
meraommeTpom Ha 2500 B.
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W3mepeHue CONPOTUBIECHUS M30JSLMU BTOPUYHBIX OOMOTOK TpaHCc()OpMATOpOB TOKa
OTHOCHUTEJIBHO JIPYT JIpyra npou3Boautcs meraommerpom Ha 1000 B.

B nporecce skcryaTanuy u3MepeHus Iponu3BOISTCA:

- Ha TpaHcpopmaTopax Toka 3-35 kB - mpu peMOHTHBIX paboTax B siueiikax (MPUCOEINHEHUSX ),
I7le OHU YCTaHOBJIEHBI;

- Ha TpaHcopmaropax Toka 110 kB u BblIIIe - IPH OTCYTCTBUH KOHTPOJIS U30JIALUH IO pabounum
HanpspDKeHHeM — He MeHee | pa3za B 4 roja, eciyd MHOE HE IPEIyCMOTPEHO JOKyMEHTaluen
WU3TOTOBUTEIIS.

M3MepeHHble 3HAYEHHs CONPOTUBICHUS M30JSILIMU JOJDKHBI ObITh HE MEHee NPUBEICHHBIX B
JIOKYMEHTALlMX U3TOTOBUTEIIS.

10.4.2 11, K, M. UcnbiTaHMe MOBBIIEHHBIM HanpsizkeHHeM 4acToThl 50 I'iy

10.4.2.1 II. UcnpiTaHNEe MOBBIIEHHBIM HANPSIZKEHNEM OCHOBHOM M30JISIIIUN

VcnipiTanne mpoBOAUTCS Ha TpaHCc(hOopMaTOpax TOKa Ha HampspkeHue 10 35 kKB BKIIoYnTenbHO.

3HAaYEHHE MCIBITATEILHOIO HANPSXKEHUS OCHOBHOM HM30JISILIUM MPUHUMAETCSI B COOTBETCTBHUH C
tabmumamu 9.1 u 9.2.

JIMMTENBHOCTD UCIIBITAaHUS TPAaHCHOPMATOPOB TOKA - 1 MUH.

JlomyckaeTcsi mpoBeIeHne UCTIBITAHNH TpaHC(HOPMATOPOB TOKA COBMECTHO C OIIMHOBKOM.

10.4.2.2 I1, K, M. UcnbiTaHHE MOBBIINIEHHBIM HANPSIZKEHUEM M30JISIIIUM BTOPHYHBIX
00MOTOK

3HaYCHHE WCIBITATEIPHOTO HANPSOKCHUS JUISI M3O0JSAIHMH BTOPHUYHBIX OOMOTOK BMECTE C
MPUCOCTMHEHHBIMU K HUM IIETISIMU NTPUHUMAETCS paBHbIM | kB.

[Tpo10KUTETEHOCTD TPHIIOKEHUS UCTIBITATSIBHOTO HAMPSDKEHUS - 1 MUH.

10.4.3 II, K. CHaATHE XapaKTePUCTHK HAMATHUYUBAHUSA

XapakTepucTuKa CHUMAETCs MOBBIIICHHEM CUHYCOMIATbHOTO HANPSKEHUST Ha BCEX BTOPUYHBIX
00MOTKaX, pacrojIOKEHHBIX Ha OT/EJIbHBIX CEepJeUHMKax. XapaKTepUCTUKa CHUMAaETCs J0 Hadala
HaceimieHusi, Ho He Bbime 1800 B. Ilpu Hamuuuu y OOMOTOK OTBETBIIGHHUH XapaKTepUCTUKA
CHUMaeTcsl Ha pabouyeM OTBETBIICHHUU.

B nporecce skcmyaTanuy A0MyCKaeTcs CHATHE TOJIbKO TPEX KOHTPOJIBHBIX TOYEK.

CHsTas XxapakTepUCTHKa COMOCTABISIETCS ¢ TUIIOBOM XapaKTepUCTUKON HaMarHMYMBaHUS WIH C
XapaKTepUCTUKAMU HAMarHWYMBaHUS MCIPABHBIX TpPaHCPOPMATOPOB TOKA, OJHOTHUIHBIX C
IPOBEPSEMBIMHU.

OTnuuus OT 3HAYEHWH, M3MEPEHHBIX H3TOTOBUTENEM MM OT W3MEPEHHBIX Ha MCIPaBHOM
TpaHchopmaTope TOKa, OJTHOTUITHOM C MPOBEPSEMBIM, HE TOJKHBI TTpeBbImath 10 %.

[Ipu mocneaBapHiHBIX MPOBEpPKaX CJIEIyeT YYUTHIBATh BO3MOXKHOCTh HaJM4Ms OCTATOYHOI'O
HaMarHWYUBaHUS aniepuoinyeckoi cocrapismomen Toka K3.

10.4.4 I1. U3mepenne ko3punmnenta tpanchopmanumn

OTKIIOHEHHE U3MEPEHHOTo Ko3((UIMEeHTa OT YKa3aHHOTO B MACHOpPTe WM OT U3MEPEHHOIo Ha
HCIIPaBHOM TpaHC(HOPMATOPE TOKA, OJHOTUITHOM C TTPOBEPSIEMBIM, HE TOJDKHO MpeBbIIaTh 2 %0.

[Tepen n3MepeHus MU peKOMEHYeTCs TPOU3BECTH pa3MarHU4MBaHUe TpaHc(hOopMaTopa COrjiacHoO
['OCT 8.217-2003 (mmyHkT 9.3).

10.4.5 11, K. U3mepeHue cONPOTUBJIEHHS] 00MOTOK MOCTOSIHHOMY TOKY

OTKJIIOHEHNE U3MEPCHHOI'0 COMNPOTUBJICHUA 00OMOTKH MMOCTOAHHOMY TOKY OT MaCIOpTHOI'O
3HaYeHUs WU OT U3MEPEHHOro Ha JIpyrux (azax He JOKHO mpeBbimath 2 %. IIpu cpaBHeHHH
HN3MCPCHHOI'O 3HAYCHUA C MAaCIIOPTHBIMHU JaHHBIMU NU3MCPCHHOC 3HAUCHUC COMMPOTUBIICHUA OOJIXKHO
MNPUBOAUTHECA K TEMIICpATypEC, IpU KOTOpOfI IpOBOAWIIMNChE HU3MCECPCHHUA H3TOTOBUTCIICM. HpI/I
CpaBHEHHUHU C APYTrUMHU (PazaMu U3MEPEeHHs Ha BceX (a3ax JOJKHBI IPOBOJUTHCS TIPU OJHON U TOU
)K€ TeEMIIEpaType.

10.4.6 M. Ten10BU3HOHHBIH KOHTPOJIb
TennoBU3UOHHBIN KOHTPOJIF TpaHC(HOPMATOPOB TOKAa TPOMBBOAMTCS B COOTBETCTBUH C
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ykazanusiMu  [29] u npunoxkenus JI. KoHTposb npoBOAWTCA NpH HAJWYMU TEXHUYECKOU
BO3MO>KHOCTH.
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11 TPAHCO®OPMATOPBI HAITIPSKEHUSA

11.1 MacJyioHano/THeHHbIe TPaHCGOPMATOPHI HANIPSIKEHUsI

11.1.1 MacJ/ioHanOJTHEHHbIE JIEKTPOMATHUTHbIEC TPAHC(OPMATOPLI HANIPSIZKEHU S

11.1.1.1 I1, K, M. U3mepeHue cONPOTUBJICHUS U30JIALMH 00MOTOK

N3mepenue comnporuBieHus wu3omsiuun  oomotrok BH - tpancdopmartopos
IIPOU3BOJIUTCSI METAOMMETPOM Ha Hanpsikenue 2500 B.

M3MepeHue conpoTUBIEHUS H3O0JALMM BTOPHUYHBIX OOMOTOK, a TaKXe CBS3YIOILUX OOMOTOK
KaCKaJHbBIX TPaHC(POPMATOPOB HAPSHKEHUS TPOU3BOIUTCS MEraoMMeTpoM Ha Hanpsikenue 1000 B.
ComnpotuBienue wuzojsinuu oOMoTok BH TpanchopmaTopoB nHanpsokenus 35 kB u Bbime ¢
M30JSIIMEN HyJIeBOro BbIBoJA Ha HampsbkeHue a0 1000 B pomyckaercss u3MepsaTbh € MOMOULIbIO
MeraommeTpa Ha 500 B.

B npouecce 3xcrutyaTanii UsMEpeHus: Ipou3BOIATCS:

- Ha TpaHcpopmaTopax HanpspkeHus 3-35 kB - mpu mpoBeeHUN PeMOHTHBIX padoT B sdyeHKax
(mpucoeIuHEeHMsX ), 1€ OHU YCTAHOBJICHBI,

- Ha TpaHchopmaTopax HanpspkeHus 110 kB u Beime — 1 pa3 B 4 rona.

W3mepeHHbIe 3HAU€HUS CONTPOTUBIICHHS N30JISILIMM TIPY BBOJIE B AKCILIYaTaIUIO U B 3KCIUTyaTalluu
JIOJDKHBI OBITH HE MeHee NpHBeNeHHbIX B Tabmune 11.1. B mpouecce skcmiryaTanuu JomycKaercs
IIPOBEJICHUE U3MEPEHUI CONIPOTUBIEHUSI N30JISILIUA BTOPUYHBIX OOMOTOK COBMECTHO C BTOPUYHBIMU
LETSIMU.

HaIIPsAKCHUA

Tabmuna 11.1. JlomycTuMble CONPOTUBICHHUS N30JIALUN TPAHC(HOPMATOPOB HATIPSIKCHHUS

Jonyctumsle conporuBieHus uzousiuuu, MOMm, He MeHee
Knacc nanpspkenus,
<B OcHoBHas Bropuunsie Caszyromue
HM30JISAIHS 00MOTKH™* 00MOTKH
3-35 100 50 (1) 1
110-500 300 50 (1) 1

11 puMeEe4dYaHHUuCc- *COHpOTI/IBHeHI/Iﬂ H30JIAIIMH BTOPUYHBIX 00MOTOK MPUBC/ICHBI: 6e3 CKOOOK - IpHU OTKIIFOYUCHHBIX
BTOPUYHBIX LCTIAX; B CKOOKaX - COBMECTHO C TMOAKIIOYCHHBIMU BTOPUYHBIMH HCTISIMU.

11.1.1.2 I1. UcnibiTaHWe NOBBIIIEHHBIM HANPsizKeHueM 4acToThl 50 I'n

HcnpiTaHue npoBoaANUTCS Ha TpaHChOopMaTopax HanpsbKeHUs 10 35 kB BKIIOYUTENBHO.

Wcnbitanus nzonauuu ooMotku BH moBsieHHpIM HanpsbkeHneM dactoTsl 50 I'ii mpoBoasTes
Ui TpaHCOPMATOPOB HANpPsDKEHUST € M30MAIMEe BceX BbIBOJOB oOMoTkm BH astmx
TpaHc(hOopMaTOpOB HA HOMUHAJIBHOE HaNpsKEHUE.

3HaueHUE UCHBITATEIbHOTO HANPSDKEHUST OCHOBHOM M3OJISIIMK NPUHUMAETCS B COOTBETCTBHUM C
tabnuuamu 9.1 u 9.2.

JnuTenbHOCTh UCTIBITAaHUS TPaHC(HOPMATOPOB HANPsKEHUS - 1 MUH.

3HayeHUEe WCHBITATEIBHOIO HANPSOHKEHUS JUI M30JSIMHM BTOPUYHBIX OOMOTOK BMECTE C
PUCOEANHEHHBIMH K HUM LIETIIMU IPUHUMAaeTcs paBHbIM 1 KkB.

[TpoomKUTENLHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAMPSDKEHUS - 1 MUH.

11.1.1.3 II, M. U3mepeHne cONnpOTHBJICHUSI 00MOTOK IIOCTOSIHHOMY TOKY

W3mepenue compoTUBICHUS OOMOTOK TIIOCTOSHHOMY TOKY TIPOU3BOJMTCS Yy TEpPBUYHBIX,
BTOPUYHBIX U CBS3YIOIUX OOMOTOK TpaHC(HOPMATOPOB HANPSIKEHUSI.

Heo0GxoauMocTh TpoBeneHUs] HU3MEPEHHs COINPOTHBIECHUS OOMOTOK MOCTOSHHOMY TOKY B
rporecce JKCIUTyaTaluu OnpeensieTcs TEXHUYECKUM PYKOBOJIUTENIEM cyOobekTa
JJIEKTPOIHEPIETUKHU.

OTKJIOHEHHE M3MEPEHHOr0 COMPOTUBIIEHUS OOMOTKHM MOCTOSIHHOMY TOKY OT MacHOpPTHOTO
3HaYeHUs WU OT U3MEPEHHOro Ha JIpyrux (azax He JOJDKHO mpeBblmath 2 %. IIpu cpaBHeHHH
M3MEPEHHOT'0 3HAYEHHUs C MaCOPTHBIMU JAaHHBIMH U3MEPEHHOE 3HAYEHHUE CONPOTUBIICHHUS JOJIKHO
NPUBOAUTHCS K TEMIepaType HCHBbITaHWM HM3roToBUTENs. IIpum cpaBHEHMM C JIpyruMu ¢azamu
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M3MepeHus Ha BcexX (azax JIOJKHBI TPOBOAUTHCS MPH OJHON U TOH )K€ TeMIleparype.

11.1.1.4 I1, K, M. HcnbiTanue TPAaHC(POPMATOPHOT O MacJia

[Tpu BBOJE B AKCILTyaTallMi0 TpaHC(HOPMATOPOB HAMPSIXKEHUSI MACIO JOJKHO OBITh UCIIBITAHO B
COOTBETCTBUU C TpeOOBaHUAMHU pa3jeiia 31 HaCcTOSAIIero CTaHaapTa.

[lepen 3anuBKO (IONMMBKOW) B 00OpyIOBaHME MAacCiO HCIBITHIBAETCS Ha COOTBETCTBUE
TpeOoBaHUSIM TOANYHKTOB 1-8 Tabmumer 31.2 (mns cBexxkux wmacen), Tabmuubl 31.3 (s
pereHepupoBaHHBIX Macedn).

[Tocne 3aMBKH (IOTMBKHU) B 000pyI0BaHNE MACIIO UCTIBITHIBACTCS HA COOTBETCTBUE TPEOOBAHUSAM
noanyHkToB 1, 4, 5, Tabmuupl 31.2 (s cBexux macen), Tabmuiel 31.3 (s pereHepupoBaHHBIX
Macein).

B npouiecce skcmyaranuu TpaHcGopMaTopHOE Macio U3 TpaHC(OPMaTOPOB HANPSKEHUS 110 35
KB BKIIIOUMTETIHHO JIOMYCKAEeTCs HE UCIIBITHIBATH.

Y tpancdopmaropos HanpsixeHus 110 kB u Bblle ycTaHaBiIMBaeTCs Clieyrolas IepuogndHOCTb
UCTIBITAaHUH TpaHC(POPMATOPHOTO Maca:

- 151 Tpancopmaropo Hanpsokerus 110-220 kB - 1 pa3 B 4 rona;

- it TparcdopmaropoB Hanpspkerust 330-500 kB - 1 pas B 2 rona.

B nporuiecce skcmmyaTanuyu Macio UCIBITBHIBACTCS] HA COOTBETCTBHE TpeOoBaHUSIM Ta0Oauibl 31.4,
nyHKTOB 1-4 ¢ yuetom pasaenoB 31.3.1, 31.3.2 u 31.6. [Ipu HEyIOBIETBOPUTEIBHBIX pe3yibTaTax
JOTIOTHUTEILHO MPOBOASTCS UCIIBITAHUSA 110 T1. 5-7 Tabnuibl 31.4.

VY MacIOHaMONMHEHHBIX KACKaTHBIX TPaHC(HOPMATOPOB HANPSIKEHHS OIIEHKA COCTOSHUS Macia B
OTJICIbHBIX CTYIEHSIX MPOBOJUTCS IO HOPMaM, COOTBETCTBYIOUIMM pa0oueMy HAMpsSKEHUIO
CTYIICHH.

HeoOxoaumMocTh mpoBeieHus: XpoMaTorpaduyeckoro anaan3a pacTBOPEHHbBIX B Maciie Ta30B IS
TpaHcopmaropoB HampspkeHust 110 kB u Bblme ompenensiercs TEXHUYECKMM PYKOBOJUTENIEM
cyOBeKTa anekTpodHepreTuku. O1eHKa pe3yabpTaToB XpoMaTorpaduyeckoro aHajin3a paCTBOPEHHBIX
B MacJje Ta30B MOBOANUTCS B COOTBETCTBUU C PEKOMEHIAIMSIMUA M3TOTOBUTEINS 1 MECTHBIM OTIBITOM
TEXHUUYECKOTO IUarHOCTUPOBAHUS TPAHCPOPMATOPOB HAMIPSIKEHUS.

11.1.1.5 M. Ten/i0BU3HOHHBII KOHTPOJIb

TennoBU3MOHHBIN KOHTPOJIb TPAHC(POPMATOPOB HANPSHKEHUS MPOU3BOIUTCS B COOTBETCTBUU C
ykazanuaMu [29] u npunoxenus JI. KoHTponb mnpoBOAMTCS MNpU HAIWYUM TEXHUYECKOU
BO3MOXHOCTH.

11.1.1.6 M. U3mepenne ypoOBHSI YaCTHYHBIX Pa3psai0B

W3mepenne ypoBHS UYACTHUHBIX DPa3psAIOB IMPOU3BOAMTCS Y TPAaHCPOPMATOPOB HANPIKEHHS
110 xB u BblIIIE IO PELICHNUIO TEXHUYECKOTO0 PYKOBOJIUTENS CYOBEKTa 3JEKTPOIHEPTETHUKH.

11.1.2 MacJioHanoJIHEeHHbIEe éMKOCTHbIE TPAHCHOPMATOPBI HANIPSIKEHU S

11.1.2.1 11, K, M. UcnbITaHUS KOH/IEHCATOPOB JieJiNTeJieil HanpsiKeHu sl

HcnpiTaHuss KOHJAEHCATOPOB JIENMUTENCH HANpsKEHUsT MPOBOJSATCS B COOTBETCTBUU €
TpeGoBaHUsAMU pa3zzena 26.

11.1.2.2 II, M. U3mepeHne cONPOTHBJICHUS H30JIAHH J1eKTPOMATHUTHOI0 YCTPOliCTBA

W3mepeHne conpoTUBICHHS U30SIUN OOMOTOK IPOBOAUTCA MeraommeTpoM Ha 2500 B.

B npouecce axkcmtyaraniny u3aMepeHus IPOU3BOAATCS IIPU IPOBEJECHUHN PEMOHTOB B sIUEHKAX, T€
YCTaHOBJIEHBI TPaHC(HOPMATOPHI HATIPSKEHHUSL.

ConpoTuBIIeHNE N30JIALUHI HE JOJDKHO OTJIMYATHCS OT YKa3aHHOTO B macropte 6osee yem Ha 30 %
B XYLy CTOPOHY, HO 10JKHO ObITh HEe MeHee 300 MOwm.

11.1.2.3 11, K, M. U3mepeHue cONPOTUBIEHUSI 00MOTOK MOCTOSTHHOMY TOKY

[Ipy BBOZE B OKCIIyaTallUI0O H3MEPEHUE COMNPOTUBICHHUA OOMOTOK IOCTOSSHHOMY TOKY
MPOM3BOJIUTCS HA BCEX BBIBOJIAX BTOPUYHBIX OOMOTOK.

HeobxonuMocTe MpoBENEHHUS] W3MEPEHUs CONPOTHUBIEHHS OOMOTOK IIOCTOSHHOMY TOKY B
mpolecce  OKCIUTyaTallud — ONpeAessieTcss  TeXHHUYECKMM  PYKOBOJAMTENEM  CyObeKkTa
JIEKTPOIHEPTETUKU.
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M3MepeHHble 3HAYEHMs, NMPHUBEICHHBIE K TEMIEpaType NPU HUCHBITAHUAX H3TOTOBUTEJNSA, HE
JOJDKHBI OTIIMYATHCS OT yKa3aHHBIX B macropre Oosnee yem Ha 5 %.

11.1.2.4 11, K, M. UcnibiTaHusl TPaHCPOPMATOPHOI0 MACJIa U3 3JIeKTPOMATHUTHOIO
yCTpOMCTBA

HcnbITanus NpoBOAATCS IPU HAIMYUU TEXHUUECKOW BO3MOKHOCTH.

[lepen BBOJOM B OKCIUIyaTalyio OMNpenenseTcs NpoOMBHOE HANpsHKEHHWE Macia H3
3JIEKTPOMArHUTHOIO YCTpoicTBa. 3HaueHHe HMPOOMBHOIO HAaNpsKEHHUsA Macia JOJKHO ObITh He
menee 30 kB.

[Ipuy BBOmE B OKCIUlyaTalUMil TPAaHCPOPMATOPHOE MAcio JUIsl 3aJUBKU  (JOJIMBKH)
AIIEKTPOMArHUTHOTO YCTPOUCTBA JOJDKHO OBITh UCIIBITAHO B COOTBETCTBUU C TPEOOBAHHUSIMHU pa3fernia
31.

B mpormecce skcmmyaTanuu TpaHC(POPMATOPHOE MACIO M3 3JIEKTPOMAarHUTHOTO YCTPOMCTBA
JIOJDKHO MCIBITBIBATbCA MEPBBIA pa3 dyepe3 4YeTblpe roja Iocie BBOJA B OSKCIUIyaTalUIO, B
JanpHeimemM — vepe3 6 jer cormacHo TpeOoBaHusM Tabmuubl 31.4 (momnyHkTel 1-4) ¢ yuérom
paznenos 31.3.1., 31.3.2 u 31.6. Hacrosimiero ctangapra. [Ipu Hey10BIETBOPUTENBHBIX PE3yJIbTaTax
JIOTIOJTHUTEILHO MIPOBOSATCS UCIIBITAHUS 110 IyHKTaM 5-7 Tabnuusl 31.4.

Heo6xonumocTs poBeieH s XpoMaTorpaguueckoro aHajliu3a paCTBOPEHHBIX B Maciie ra30B s
TpaHcopmaropoB HampsbkeHust 110 kB u Bblie omnpenensercs TEXHUYECKUM PYKOBOJUTEIEM
cyObekTa 3i1eKTposHepreTuku. OLeHKa IPOU3BOAUTCS B COOTBETCTBUM C PEKOMEHIALMSIMU
M3TOTOBUTEINS U MECTHBIM OIBITOM JHArHOCTUPOBAHUS COCTOSIHUS TPAHC(POPMATOPOB HATIPSIKCHHUS.

11.1.2.511, K, M. UcnibITaHUSI BeHTHIBHBIX pa3psianukoB u OITH

WcnpiTanus BeHTUIIbHBIX pa3psanukoB U OITH npoBoasrces cornacHo ykazaHusM pasnena 27.

11.2 Duera3zoBbie TPaAaHCPOPMATOPHI HANPSIKEHUS

11.2.1 11, K, M. U3MepeHue cONPOTHBIECHUSA U30JSIIMHA OOMOTOK

W3mepenue comnpoTuBieHuss wu3omsiuun  oomorku BH  TpancdopmaropoB  HampsokeHus
IIPOM3BOJUTCSI METAOMMETPOM Ha HanpskeHue 2500 B.

W3mepeHue CONpOTUBICHUS HM30JSLMU BTOPUYHBIX OOMOTOK TpaHCc()OpMATOpOB HAIpPSKEHUS
MIPOU3BOIUTCS MeraoMMeTpoM Ha HanpsbkeHue 1000 B.

B mporecce skcrutyaTaliny UCIBITAHUS TPOBOJISATCS BO BpeMsl IIPOBEIEHUS] PEMOHTOB slU€eK, Iie
yctaHoBiieHbl TH.

W3MepeHHble 3HaYeHNS COPOTUBIICHUS U30JISLMU IPH BBOJIE B KCILTyaTalMIO U B OKCIUTyaTalluu
JIOJDKHBI OBITh HE MEHee INMPHUBEICHHBIX B JOKYMEHTAIlMM W3TOTOBUTENSA. B ciiydae oTcyrcTBhs
JaHHOM WH(popMalMKM B JTOKYMEHTALMU H3TOTOBUTENS MOIYT OBITh MCIOJb30BaHbl 3HAYCHMS,
npuBeseHHble B Tabiuue 11.2.1.

B mnpouecce skcrutyatanmu JOMYycKaeTcsi NMPOBEJCHHE H3MEPEHHH CONMPOTHBIIEHUS H30JISLUU
BTOPUYHBIX OOMOTOK COBMECTHO C BTOPUYHBIMH LIETISIMH.

Tabnuna 11.2.1. JlomycTUMbIe COMPOTUBICHUS U30JISAIUH 3JIETa30BhIX TpaHC(HOpPMATOpOB
HATPSDKEHUS

I[OHYCTI/IMBIC COIMIPOTHUBJICHUA U30JIA1IUHU, MOM, HC MCHEC

Knacc nanpsokenus, kB OCHOBHAS H3OIALIS BTOPUYHBIE CBSI3YIOIIIHE
oOMoOTKU* 00MOTKH
35-500 300 50(1) 1

IIpumeuganue-* ConpoTuBICHNS U30IANNH BTOPUIHBIX OOMOTOK IIPUBEIEHBI: 0€3 CKOOOK - IMPH OTKIIIOYEHHBIX
BTOPUYHBIX LIEMX; B CKOOKAX - COBMECTHO C TOAKIIIOUYCHHBIMH BTOPHYHBIMH LIETISIMHL.

11.2.2 II. UcnibiTaHMEe MOBBILIEHHBIM HaNIPsKeHHueM 4acToThl 50 I'iy
WcnbiTanue TpOBOAUTCS Ha TpaHchopMaTopax HampspDKeHUs Ha HamnpsbkeHue a0 35 kB
BKJIIOUYUTCIBHO.
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Ucnbrranus m3omsamuu oOMoTkn BH moBeimenHbM HanpsikeHueM dactoTsl S0 ['1p mpoBoasTes
JUIsE  TpaHC(OPMATOPOB HAMPSDHKCHHWS C HM3O0JSAIUMEH BceX BBIBOJOB 00MOoTKM BH aTHX
TpaHchopMaTOpOB HAa HOMHUHAIBHOE HAIIPSIKEHUE.

3HaueHHE UCHBITATEILHOIO HAMPSIKEHUS] OCHOBHOW H3OJISILIMM MTPUHUMAETCS B COOTBETCTBHH C
tabymuamu 9.1 1 9.2.

[Ipo10KUTENBHOCTD TPUIIOKEHHUS UCTIBITATEIBHOTO HANPSKEHUS - 1 MuH.

3HaYCHHE WCIBITATEIPHOTO HAMPSOKEHUS JUISl M3O0JAMA BTOPHUYHBIX OOMOTOK BMECTE C
MPUCOCTUHEHHBIMU K HUM IIETSIMU TPUHUMAETCs paBHbIM | kB.

[Tpo10KUTETEHOCTD IPHIIOKEHUS UCTIBITATEIBHOTO HAMPSDKEHUS - 1 MUH.

11.2.3 I1. U3mepeHue conpoTHBJIeHUSI 00MOTOK NMOCTOSIHHOMY TOKY

3mepenne CONpOTHBICHHS OOMOTOK IIOCTOSIHHOMY TOKY IPOM3BOJMTCS Y IIEPBUYHBIX U
BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB HANIPSKEHHS.

OTKIIOHEHWE W3MEPEHHOTO CONPOTUBICHHS OOMOTKH HOCTOSHHOMY TOKY OT IIacClOPTHOTO
3HAYCHHs WM OT M3MEPEHHOr0 Ha JPYrux (hazax He JODKHO mpeBbimaTh 2 %. IIpu cpaBHEHHH
V3MEPEHHOT'0 3HAYEHHs C MAaCIOPTHBIMH JJAaHHBIMH M3MEPEHHOE 3HAYCHUE CONPOTHBIICHUS JIOJDKHO
NPUBOAUTECS K TEMIIEpaType HCHBITAaHWH HM3rOTOBUTENS. lIpu cpaBHeHMH C Ipyrumu ¢azamu
M3MEpEeHUs Ha BeeX (pa3ax JOJDKHBI HPOBOAUTHCS TIPH OHOM M TOH JKe TeMIeparype.

11.24 1II, K, T. HcnplTaHusi 3Jjeraza HJIH Ta30BOM CMeCH, 3anoJHsIIOIIeil
TPpaHCHOPMATOP HANIPSIIKEHU S

11.2.4.1 IIpoBepka coaep:kaHusl BJArd B dJjierase

[IpoBepke BiarocojepkaHusi MOUICKHUT TOBAPHBIA 3Jiera3 B Cllydyae OTCYTCTBHUSI CepTH(HKATa
U3rOTOBUTENS MU OBIBUIMM B YHOTpeOJIGHUMM 3jera3, NpeAHa3HAYeHHble Ul 3alloJIHEHUS WU
JI03aII0JTHEHHSI Ta30M30JIMPOBAHHBIX OTCEKOB TPAaHC(POPMATOPOB HAMpsiHKEeHUsI. MaccoBasi 105151 BOJIBI
nomxHa ObITh He 6onee 0,0015 % (uto cooTBeTcTBYET Touke pockl Munyc 40 °C mpu atmMochepHOM
JABJIEHUM) IS 3Jera3a W3rOoTOBJIEHHOrOo B cooTBeTcTBUUM C [36]. B ciydae mnpenbsBieHus
U3rOTOBUTENIEM IMOBBIIICHHBIX TPEOOBAaHUI K KauecTBY 3JIerasa, 1o CpaBHEHUIO ¢ yKazaHHbIMH TV,
BJIArOCOJIEPKAaHME TAKOTO HJIera3a JOIHKHO COOTBETCTBOBATh ATHM TPEOOBAHUSIM.

Brnaroconepskanue snerasa, HaXoAsIIerocs B OTCEKe TpaHC(HopMaTopa HAMPSHKEHHS, MOJUIEKHT
MU3MEPEHUIO TIepe/l BBOJIOM TpaHCc(opMaTopa HANPSHKEHHS B AKCIUTyaTaIuio (ITOciie MPOBEACHUS B
HEOOXO/IMMBIX CIydassX MEepBOHAYAJILHOTO 3alloJIHEHUs] WM JI03alOoJHEHHUs TpaHchopMmaTopa
HaIpsHKSHUS 3JIeTa30M WITH ra30BoOi cMechio). Hanbombiee 1onycTuMOoe Co/iepyKaHne BIIard BHYTPH
ra30M30JIMPOBAHHOIO OTCEKa TpaHChOopMaTopa HaNpsKEHUs JODKHO OBITh TaKUM, YTOOBI TOYKa
pochl ObLi1a He Belle, yeM MUHYC 5 °C 15 u3mepenus npu remnepatype mioc 20 °C 1 HOMUHATIbHOM
naBieHuM oieraza. CoOTBETCTBYIOINAs IONpaBKa JOJDKHA OBITh CleNaHa I W3MEpeHus
BJIArOCOJIEPKAHMsI, BBIIOJHEHHOTO TIPU JPYyrUX TeMIleparypax, eClId WHas BeJIMYHHA
BJIAroco/iep>KaHus He MpeyCMOTpeHa U3rOTOBUTENIEM TpaHC(hOopMaTOpa HaPsKEHHUS.

[Tpu npeBbIIEHUN HOPMATHBA BIAroCOIEP>KaHMs B AJIera3e, HaXOSIIEeMCsl B Ta30U30IMPOBAHHOM
oTceKke TpaHc(hopMaTopa HaNpsHKEHUsS,, HE0OXO0IMMO MPOU3BECTH OTKAUKY 3JIerasa, OCyLIKY OTCeKa
¥ 3arnoHeHue derazoM. OTKauyaHHBIN U3 OTCEKa dJIera3 MOKeT ObITh BOCCTAHOBIICH U MCIIOJIb30BaH
B COOTBETCTBHMHU C yKa3aHMSIMHU MPOU3BOAMUTENEH TpaHC(POPMATOPOB HANPSHKEHUS U PEKOMEH AN
['OCT P 54426-2011.

Brnarocopepxanue B oierase, NpeAHA3HAYEHHOM JUIsI TOBTOPHOTO NPUMEHEHHS, JOJKHO
cootBercTBoBaTh TpeboBanmsiM [[OCT P 54426-2011.

11.2.4.2 TlpoBepka cpadaThbIBaHUsl 3JIEKTPOKOHTAKTHOI0 YCTPOIiCTBAa NPUOOPOB KOHTPOJIS
IJIOTHOCTH 3Jiera3a (razoBoi cMecH)

[TpoBepka cpabaTbIBaHUS SJIEKTPOKOHTAKTHOI'O YCTPOHCTBA NMPHUOOPOB KOHTPOJS IIOTHOCTH
areraza (Ta30BOM CMECH) TPOM3BOIUTCS Il KaXKIOW W3 TPYII KOHTAKTOB YCTPOWCTBA IPHU
UCKYCCTBEHHOM  CHIDKEHHMM  KOHTPOJMPYEMOTro  NHpuUOOpOM  JAaBI€HHMS IO  BEJIUYUH
NpeIyNpeUTeIbHON W aBapUtHONW CHUTHANIM3AlWU. 3HAYEHUS YKAa3aHHBIX BEIHYUH JIOJDKHBI
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ONpEAeNAThCA 10 TMOKa3aHUSM KOHTPOJHHOTO MaHOMETpa M B JallbHEWIIeM NpPUBEIEHBI K
temriepatype mitoc 20 °C. IlomydeHHble TakuM 00pa3oM 3HAYEHUs JIOJDKHBI COOTBETCTBOBATH
HOPMaTHUBY, YKa3aHHOMY B PYKOBOJCTBe I10 3Kcrutyarauuu TH.

11.2.4.3 11, C IIpoBepka xaBjieHHs 3aM0JTHEHHSI 3JIera3oM WM ra3oBoil cMeChbI0
ra3ou30JJUpPoBaHHBIX 0TCeK0B TH KOHTPOJIBbHBIM MAHOMETPOM

ITpoBepka naBiieHUs 3aIIOJIHEHUS JIETA30M WJIM T'a30BOM CMECHIO ra30M30JIMPOBAHHBIX OTCEKOB
TH nomkHa HPOU3BOIUTHCS KOHTPOJIBHBIM MaHOMETPOM Kiacca TOYHOCTH He Hike 0,6 u
MIPOBEPSITHCS C MEPUOJUYHOCTHIO | pa3 B 5 JerT.

N3MepeHnHnas BenuyuHa AaBJ€HUS, NMpUBeACHHas K Temieparype mioc 20 °C, HaXOaUThbCs B
JMarna3oHe, yCTaHOBIEHHOM U3rOTOBUTEIIEM.

11.2.5 M. Tenji0BU3HOHHBIN KOHTPOJIb

TennoBU3MOHHBIN KOHTPOJIb TPAaHC(HOPMATOPOB HANPSHKEHUS MPOU3BOAUTCS B COOTBETCTBUU C
ykazanuaMu [29] u npunoxenus JI. KoHTponb mNpoBOAMTCS MNpU HAIWYUM TEXHUYECKOU
BO3MOXHOCTH.

11.3 OnTnyeckue TpaHchopMaTopbl HANPSKEHUS

11.3.1 I1. K. IIpoBepka BbICOKOBOJIbTHOI0 0JIOKA
[IpoBepka BBICOKOBOJBTHOTO OJIOKa TMPOM3BOAUTCA B COOTBETCTBUUM C HWHCTPYKLHUSIMU
uszrotoButessi OTH u3roroBureneM uiu cenuaiIn3upoOBaHHON HAIAI0YHOW OpraHu3aIuen.

11.3.2 I1. K. IIpoBepka 3JIeKTPOHHOTI0 0J10Ka
[TpoBepka >1EeKTPOHHOTO OJ0Ka MPOU3BOJUTCS B COOTBETCTBUM C MHCTPYKIUSMU U3TOTOBUTENS
OTH caMum U3roTOBUTEIEM WM CHICIIMAIBHON HAJIaJ0YHON OpraHu3aluei.

11.3.3 M. Ten10BU3HOHHBIH KOHTPOJIb
TennoBU3UOHHBIN KOHTPOJIb CUIIOBBIX KOHTAKTOB IMPOU3BOJIUTCS B COOTBETCTBUU C YKA3AHUSIMU
[29] u npunoxkenus 1. KoHTposib IPOBOAMUTCS MPU HAIMYKMU TEXHUUYECKON BO3MOKHOCTH.

11.4 TpanchopmaTopbl HaNPsIZKEHUsI € JIUTON TBEPAOH
U30JIA I uen

11.4.1.1 I, K, M. U3mepeHnne conpoTUBICHUS U30JALMHA 0OMOTOK

Wsmepenne conpotuBieHus wusomsiuuu  obmotkn BH  TpanchopmaropoB  HampsKeHUs
IIPOU3BOJIUTCS METAOMMETPOM Ha HanpsbkeHue 2500 B.

W3mepeHne conpoTUBIEHHs U30JIAUM BTOPHUHBIX OOMOTOK NPOU3BOJUTCS METAaOMMETPOM Ha
Hanpspkenue 1000 B.

Conporusnenue nsonsanuu oomMotok BH Tpancdopmaropos Hampstkenus 35 kB u Beime c
U30JIUEN HYJIEBOTrO BbIBOJAa Ha HampsbkeHue a0 1000 B pomyckaercss M3MepsTh C IOMOIIBIO
meraommeTtpa Ha 500 B.

B mpouecce skCrulyaralluu UCHBITAHUS NPOBOAATCS IIPU IUIAHOBBIX PEMOHTHBIX paboTax B
syeikax (MPUCOEINHEHHSIX ), TJIe OHU YCTaHOBJICHBI.

W3MepeHHbIe 3HAUEHHS CONIPOTUBIICHHSI M30JISILIMU IIPH BBOJIE B SKCILTyaTalMIO U B dKCIUTyaTalluu
JIOJIKHBI OBITh HE MEHEE IIPUBEJICHHBIX B JOKYMEHTALUH U3 OTOBUTEIS.

11.4.1.2 I1. UcnbiTaHKe MOBBIILIEHHBIM HANPSZKeHUEM 4acTOThI S0 I'nx

HcnpiTanue npoBoanTCs Ha TpaHchopMaTopax Ha HampsbkeHue 10 35 kB BKiIIounTenbHO.

Hcnpitanus uzonsiuu oOMoTkn BH moBeiieHHBIM HampspkeHneM dacToTel 50 ' mpoBoasTes
Uit TpaHCOPMATOPOB HANPSDKEHUST € HW3OMSIMEeH BceX BBIBOJOB o0o0MOTKM BH  aTHX
TpaHcGopMaTOpPOB Ha HOMHHAIILHOE HAIPSHKEHUE.

3HavYeHNE UCTBITATEILHOTO HAMPSIKEHUS] OCHOBHOM M3OJISIIIUM MMPUHUMAETCS B COOTBETCTBUU C
tabnuuamu 9.1 u 9.2.

JIMITeNbHOCTD UCTIBITAaHUS TPAHC(HOPMATOPOB HANPSKEHHS - 1 MUH.
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3Ha4yeHUE WUCHBITATEIbHOIO HANPSKEHUA JUIsl M30JSLMHM BTOPUYHBIX OOMOTOK BMECTE C
[IPUCOEAVMHEHHBIMH K HUM LIEMIIMU IPUHUMAETCs paBHbIM 1 KB.
[TpooIKUTENBHOCTD PUIIOKEHHSI UCIBITATEIBHOIO HAIPSKEHUS - 1 MUH.

11.4.1.3 II. U3mMepeHue cONPOTHBJICHUA 00MOTOK IIOCTOSTHHOMY TOKY

3mepenne CONpOTHBICHHS OOMOTOK IIOCTOSIHHOMY TOKY IPOM3BOJMTCS Y IIEPBUYHBIX U
BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB HANIPSKEHHS.

OTKIIOHEHVE HM3MEPEHHOTO CONPOTUBICHHS OOMOTKH HOCTOSHHOMY TOKY OT IAcIIOPTHOTO
3HAYCHHs WM OT M3MEPEHHOro Ha APYrux (hazax He NODKHO mpeBbimath 2 %. IIpu cpaBHeHHH
M3MEPEHHOTO 3HAYEHHS C IAaCIOPTHBIMH JAHHBIMH M3MEPEHHOE 3HAYCHNUE CONPOTHBIICHUS JIOJDKHO
NPUBOJNUTECS K TEMIIepaType HCHbITaHWi u3rotoButens. Ilpu cpaBHenuu c apyrumu (azamu
M3MEpPEeHUs Ha BeeX (pa3ax JOJDKHBI HPOBOAUTHCS TIPH OAHOM M TOH ke TeMIeparype.

11.4.1.4 M. Ten10BU3MOHHBIN KOHTPOJIb

TenaoBU3MOHHBIN KOHTPOJIb TPAaHCPOPMATOPOB HANPSHKEHUS MPOU3BOAUTCS B COOTBETCTBUU C
ykazanussMu [29] u npwioxenus Jl. KoHTposnb nDpoOBOAUTCS MNpU HaIUYUM TEXHUYECKOU
BO3MO>KHOCTH.

11.4.1.5. M. U3mepeHue YPOBHS YACTUYHBIX Pa3psia0B.
W3mepeHne ypoBHS YaCTHUYHBIX pPa3psAI0B IMPOU3BOJIUTCS Yy TPaHC(HOPMATOPOB HANPSKEHUS
110 xB u BbI1IE TTO PCHICHUIO TEXHUYCECKOI'O PYKOBOAUTEIIA Cy@b@KT& QJICKTPOSHCPICTUKU.
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12MACJISAHBIE U DJIEKTPOMAI'HUTHBIE
BBIKVIIOYATEJIA

12.1 11, C, U3mepeHne cOnpOTHBJICHUS U30JIALMHA

12.1.1 H3mepeHue CONMPOTHBJICHUS H30JAUUM TMOABHKHBIX W HANPABJISIOUINX
yacrei, BHIMOJHEHHBIX U3 OPraHMYecKuX MaTepuaioB
ConpoTuBieHnEe M30JSIUU TOJDKHO OBITH HE HIDKE 3HAUCHH, MPUBEIEHHBIX B TabOmuue 12.1.

I/I3MepeHHe COIIPOTUBJICHUA H30JALOUN OOJIPKHO BBIIIOJIHATHECA METAOMMETPOM Ha HAIPSAXKCHUC
2500 B.

Ta6n1x1ua 12.1. Haumennime JOIIYCTHUMBIC 3HAUCHH A COIMMPOTUBJICHUA U30JIAINHA ITOABHIKHBIX
‘IaCTefI, BBITTIOJIHCHHBIX U3 OPraHUYCCKHUX MAaTCPUaJIOB

Bun Conpotusnenue uzoisiiuu, MOM, Ha HOMUHAJIBHOE
MCIILITALLISE HanpspbkeHue, kB
3-10 15-150 220 u BbIIIIE
I1 1000 3000 5000
C 300 1000 3000

12.1.2 H3MepeHuMe  CONPOTHBJIEHHSI HM30JSUUM  BTOPUYHBIX  Iemed H

JIEKTPOMATrHUTOB YIIPpaBJIeHUSA
N3mepenune T0KHO BBITIOJHATHCS B COOTBETCTBUU ¢ Tabnumei 32.1.

12.2 UcnbITaHuSA BBOJAOB

Wcnibrtanust JOMKHBI BBIMOJIHATHCS COTJIACHO YKa3aHUsIM pazzena 29.

12.3 I1, C. UcnbiTaHHEe U30JISIIIH NOBbIILIEHHBIM
HanpsizKeHrneM 4acToThl S0

12.3.1 UcnbiTaHHe OMOPHOM M30JIALMU M U30JSIUM BbIKJIOYATEell OTHOCUTEIBHO
Kopmyca

HcnbITanne npoBoAUTCS Ha 000pYI0OBAaHUU HAIPsDKEHUEM 10 35 KB BKIIOUHTENBHO.

3HaYeHNE HWCHBITATEIHLHOTO HANPSOKCHUS U BBIKIIOYATENCH KaXKAOTO Kiacca HaNpsHKSHHS
NPUHUMAETCS] B COOTBETCTBUHU ¢ Tabnunamu 9.1 n 9.2.

[Tpog0mKUTETHHOCTD MIPHIIOKEHHS UCTIBITATEIHPHOTO HAIPsDKEHUS - 1 MuH.

Kpome TOro, aHajorn4yHoMy HCIHBITAHUIO JOJDKHA IOJBEPraThCsl M30JIALUS MEKKOHTAKTHBIX
pa3pbhIBOB MAIIOMACIISIHBIX BBIKITIOUaTesei 6-35 kB.

12.3.2 UcnibiTaHMe U30JIIIMM BTOPUYHBIX Hemneil
HcneiTanue AOJIKHO BBIIOJHATHCA B COOTBETCTBUH C pa3iC/IOM 32, IIYHKT 2.

124 11, C, M. Ouenka coCTOSTHMS BHYTPHOAKOBOM M30JILIMH
U M30JISIMH TYyTOTraCUTEIbHbIX YCTPOMCTB 0aKOBBIX
MaCJISIHBIX BbIKJIKO4aTeei 35 kB

OI_ICHKa IMPOU3BOAUTCA Yy 6aKOBLIX MacCJAHBIX BBIKJIIOYaTeleil Ha HAIIPsS’KCHUC 35 kB B ToM
ciy4ae, €Cclu Mpu u3MepeHuu 1J0 BBOJOB HA IMOJTHOCTHIO COOPAHHOM BBIKJITIOUATENIE TMOTYYCHBI
MOBBIIICHHBIC 3HAYCHHUA 11O CPABHCHUIO C HOpMaMU, IPUBCICHHBIMHA B Ta6n1/1ue 29.1.

BuyTpubakoBas M30SIMS M U30JIALUS TYTOTaCUTENbHBIX YCTPOICTB MOJUIEKAT CYIIKE, €CIH
UCKJTIOUEHHE BIMSHUS 3TOW M3OJSAILMU CHUXKAeT u3MepeHHbIH 1gd O6onee uem Ha 4 % (abcomoTHOE
3HAYEHHUE).
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12.5 N3mepeHue cONPOTUBIEHUS OCTOTHHOMY TOKY

12.5.1 11, C, T. U3MepeHne CONMPOTUBJICHUS TOKOBEAYIIEr0 KOHTYPa KOHTAKTHOM
CHCTEMBI

I/IBMepeHI/IH COIIPOTUBJICHHA ITIOCTOAHHOMY TOKY ITPOU3BOJATCA HO(baSHO.

IIpu npoBeieHNH U3MEPEHUH CIIEYET PYKOBOACTBOBATHCS JAHHBIMU U3TOTOBUTEIIS.

1252 1II, C. H3mepeHue CONPOTHBJEHHUS IIYHTHPYIOUIUX Pe3UCTOPOB
AYTOracuTeJIbHbIX YCTPOICTB

I/ISMepeHHHe 3HAUYCHUS COHpOTI/IBHeHI/Iﬁ JOJDKHBI COOTBETCTBOBATH HNAHHBIM H3T'OTOBHUTEIISL C
YKa3aHHbIMU B HUX OOITYCKaMMU.

12.5.3 11, C. U3mepeHne cONPOTUBIEHUS 00MOTOK 3JIEKTPOMATHUTOB yIIPaBJIeHUs
I/ISMepeHHHe 3HAYCHUA COHpOTI/IBHeHI/Iﬁ 00MOTOK OJICKTPOMAardiuToB OOJIKHBI COOTBETCTBOBATH
HOpMaM HU3TOTOBUTCIIA.

12.6 11, C. U3mepeHne CKOPOCTHBIX U BPEMEHHBIX
XaPAKTEePHUCTUK BbIKJIKYATEIeH

I/I?,MepeHI/I?I CKOpOCTeﬁ ABWIKCHUSA IMOJABHKHBIX KOHTAKTOB W BPEMCHU HUX BKIOYCHUA U
OTKIIFOUCHHA IIPOBOAATCA IIPpU IIOJHOCTBKO 3aJIMTOM MACJIOM BBIKIIHOYATCIIC W HOMHHAJIBHOM
HAIIPSPKCHUU OIICPATUBHOI'O TOKA HAa BBIBOJAAX 3JICKTPOMAIHUTOB YIIPABJICHUA.

CKOpOCTHBIe H BPCMCHHBIC XaPAaKTCPUCTUKHU BBIKIHOYATCIIA JOJKHBI COOTBCTCTBOBATL JaHHBLIM
€ro U3roToOBHUTCIIA.

12.7 11, C. U3mepeHue X0/1a MOJABUKHBIX YacTeil, BJKUMA
KOHTAKTOB NPH BKJIIOYE€HUN, OTHOBPEMEHHOCTH 3aMbIKAHMS
U Pa3MbIKAHUA KOHTAKTOB BbIKJIIOYaTe el
HpI/I IIpOBCACHUHU I/I3MepeHI/II71 CJICAYCT PYKOBOACTBOBATHCA JAHHBIMU U3IOTOBUTCIIA.

12.8 I1, C, T. IIpoBepka peryiMpoBOYHBIX U YCTAHOBOYHBIX
XapPaKTEePUCTHK MEXaHU3MOB MPUBOJA0B M BbIKJIOYATEIeH

HpOBepKa IMPOU3BOAUTCA B 00BEME U 110 HOpMaM I/IHCTPYKLII/Iﬁ HU3TOTOBUTCIIA U MMACIIOPTOB JIA
KaXXI0ro TUIla NpruBOAa U BBIKJIHOYATCIIA.

12911, C, T. IIpoBepka neiicTBUS MeXaHM3MAa CBOOOIHOTO
pacuenieHus

MexaHu3M CBOOOAHOTO pacLEIUIEHUs NMPHUBOJA AOJDKEH IMO3BOJATH IMPOM3BEACHUE ONEpaluu
OTKJIFOYEHHUS Ha BCEM X0J1€ KOHTAKTOB, T.€. B JIIOOOH MOMEHT OT Hayaja Olepalnuy BKIOYEHUS.

MexaHu3M CBOOOJHOIO pacLENICHHs MPOBEpAETCs B paboTe MpPHU IMOJHOCTHIO BKIKOYEHHOM
MIOJIOXKEHUU IIPUBOJA U B IBYX-TPEX IIPOMEKYTOUYHBIX €r0 IOJIOKEHHUSX.

JlomyckaeTcsi He IPOU3BOJUTH MPOBEPKY cpabaThIBaHUSI MEXaHH3Ma CBOOOIHOIO paclerieHus
npuBogoB [II1-61 u III1-67 B mpoMeKyTOUYHBIX MOJOKEHHUSIX H3-32 BO3HUKHOBEHHUS OINACHOCTU
PE3KOro BO3BpaTa peldara py4yHoro npuBoJa.

12.10 I1, C. IIpoBepka MUHUMAJILHOTO HATIPSIKEHHUS
(naByeHust) cpadaTbIBaHUA BBIKJIIOYATEIEH

[IpoBepka MHHUMAaNbHOTO HANpsDKEHUsS CpabaThbIBaHUS MPOU3ZBOIUTCS  IOMOJIOCHO Y
BBIKJIFOYATEJIEH C MOMOIOCHBIMU ITPUBOIAMH.

MuHunmanbHOe HallpsbKeHHe cpadaThIBaHUs SJIEKTPOMArHUTOB JOKHO OBITh HE 0oJiee 3HaYeHUIH,
yKa3aHHbIX B Tabnuue 12.2.

Tabmuna 12.2. MuHMManbHble 3HAUYEHUsI HANpsOKEHUS cpabaThIBaHUS AJIEKTPOMArHUTOB
BBIKJIIOYATEIIEH
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DJIEKTPOMArHUTHI | DJIEKTPOMATHUTHI
Tun muranus
OTKJIFOUEHUS BKJIFOUEHUS
[Tpu nuTanuy TpUBOIA OT UICTOYHHKA MTOCTOSTHHOTO TOKA 0,7Uxom 0,85Uy0m
[Tpu nmuTaHuu TpUBOIA OT UICTOYHHKA IIEPEMEHHOT'O TOKA 0,65Ux0om 0,8Us0m

HaHpSI)KeHI/Ie Ha 3JICKTPOMArHUThI JOJIKHO ITOAABATbCA TOJTYKOM.
3HaueHue qaBjieHus cpadaThIBaHUS THEBMONPUBOAA AOKHO ObITh Ha 20-30 % MeHbIlle HUKHETO
npezena paboyero AaBiaeHUsI.

12.11 I1, C. UcnibiTaHKe BBIKJIKOYATEIel MHOTOKPATHBIMHU
ONpoOOBAHUSIMH

MHoroKkpaTHble ONPOOOBAaHMS BBIKIIOUATENIC - BBIOJIHCHUE OIEpAlMi BKIIOYCHUS U
OTKJIIOUEHHS U CJIOXHBIX LUKIOB (BO 0e3 BbIIEpKKM BpeMeHU o00s3aTelabHbl Ui BCEX
BeIkTrogareneit; OB u OBO o06s3arenpHbl 71 BBIKITIOYATENEH, peIHa3HAYCHHBIX JJIsi paOOTHI B
pexume AlIB) 10WKHBI MPOU3BOAUTHCS MPU HOMUHAIBHOM HANpsSOKEHHMM Ha  BBIBOJAX
AJIEKTPOMArHUTOB. YMCIO omepanuidi ¢ CIOXKHBIX IUMKIOB, TMOMJIEKAIINX BBINOJIHEHUIO
BBIKJIFOUATEJIEM, IOJHKHO COCTABIIATh:

- 3-5 omeparuii BKIFOYCHUS U OTKIIFOUCHUS;

- 2-3 1uKJIa KaXI0T0 BU/A.

12.12 11, C, T. UcnbiTanusi TpaHcGOPMaTOPHOro Macjia
BbIKJIIOYAaTeJIei

[Tpu BBOJIE B AKCIUTyaTalMIO BBIKIHOYATENIEH MACIO JOJKHO OBITh MCIBITAHO B COOTBETCTBHM C
TpeOoBaHusAMU pasjena 31.

HcnplTaHus JOKHBI BBITOJIHATHCS IIPU BBOJIE BBIKIKOYATENIECH B 3KCIUIYaTALUIO I10CJIE MOHTAXKA,
CPEIHEro, TEKYIIEr0 U HEeIMJIaHOBOTO PEMOHTOB U MPOBOAMUTHCS MO TpeOoBaHUAM Tabmuiel 31.2 u
31.3 (moanyHkThl 1,4 U 5), ecliu peMOHT OCYIIECTBISIETCS CO CIMBOM Macliia U3 BBIKIIOYATENS, U
tabiuupl 31.4 (moanyHkTel 1, 4 1 5), ecau peMOHT BeaeTcs 0e3 ciuBa Macia U3 BBIKIHYATEesl.

HcnplTaHus JOKHBI BBITOJIHATHCS:

- 10 ¥ TIOCJIe 3aJIMBKHU €ro B 0aKOBbBIE BBIKJIIOUATEIH;

- J10 3aJIUBKH €T0 B MaJIOMAaCJIsIHbIE BBIKJIFOYATEIH BCEX HAIPSKEHUM.

B npornecce axcrutyaTaniii UCHbITaHUS TPaHCPOPMATOPHOIO Maciaa OaKOBBIX BBIKIIOYATENEH Ha
HanpsbkeHue 110 kB u Bbllie npy BRIMOJIHEHUH UMH IPEIEIbHO JTOMYCTUMOro 6€3 peMOHTa uuciia
KOMMYyTaluil (OTKJIIOUEHUH U BKIIIOUeHH) TOKOB K3 miii TOKOB Harpy3Kku JOJKHBI TPOU3BOJUTHCS
B COOTBETCTBUU ¢ TpeboBaHusMHU Tabmuisl 31.4 (moanyHkTsl 1, 4 u 5).

Macno u3 6akoBBIX BBIKJIIOUATENIEH Ha HampsukeHue 10 35 kB BKIIOUUTENEHO U MAJIOMACIISTHBIX
BBIKJIFOYATEJIEH HA BCE KJIACCHI HANPSIKEHUS IOCIIE BBIIOJHEHUS MMH INPEACIBHO AONYCTHUMOIO
yyciia KoMmmyTauuid TokoB K3 (M TOKOB Harpysku) UCHBITAHUIO HE MOJUIEKUT, TaK KakK JOJKHO
3aMEHATHCSI TMOATOTOBIEHHBIM K 3&JUBKE B 3JEKTPOOOOPYIAOBAaHME MAciOM, OTBEYAIOIIUM
TpeOoBaHusAM TalaMIB! 31.3.

VY GakoBBIX BbIKJIIOUaTened Ha HampsbkeHue 35 kB mpu Bcex peMOHTax JOJDKHBI MPOBOJIUTCS
UCTIBITAHUS Maclia coryiacHo TpeboBanusaM Tabuibl 31.4 (myHKT 1). YV 0aKkoBBIX BBIKIIOYATEICH Ha
Hanpspkerne 110 kB u BbIlIe MCIBITaHUST Maciia coriiacHo TpeboBaHusM Tadiauusl 31.4 (myHKT 1)
JIOJIKHBI TIPOBOJIUTCSL HE peke oHOro pa3a B 4 roaa. [Ipoba macna nomxHa Opatbest mociie cliiBa
KOHJIeHcaTa u3 6aka.

[To pemieHHIO TEXHUYECKOTO PYKOBOAMUTENS OOBEKTa SJIEKTPOIHEPTreTHUKU JOIMOJIHUTEIbHbBIE
UCTIBITAHUS Maclia 1o MoAnyHKTy 9 Tabmuusl 31.2 wim 31.3 10 3anuBa B BBIKJIIOYATENb MOTYT
IIPOU3BOIUTHCS, €CIIU IPUMEHSIIOTCS CIIEIalIbHbIE Maciia ¢ YIy4llIeHHBIMA HU3KO-TeMIIepaTypHbIMU
CBOMCTBaMH (apKTHYECKHE Macia).
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12.13 UcnbITaHUS BCTPOEHHBIX TPAHCHOPMATOPOB TOKA

HcnoerTanus AOJIKHBI BBIITOJIHATHCA B COOTBETCTBUHU C YKA3aHUSAMMU pa3aciia 10.

12.14 UcnbITAaHUSA KOHAEHCATOPOB
Hcnprtanus JOJIKHBI BBITIOJIHATHCA COTJIaCHO YKAa3aHUAM pa3aciia 26. Pa3HOCTh BEJIMYUH EMKOCTH
KOHACHCATOPOB B IMMPECACIIaxX IMOJIKOCA BBIKIIIOYATCIIA HE JOJKHA ITPEBLIIIATE HOPMATUBOB YKAa3aHHBIX
B TOKYMECHTAIIUU U3TOTOBUTECIIA.

12.15 M. TenjioBU3MOHHBbII KOHTPOJIb

IIpy KOHTpOJIE OLIEHHMBAaeTCS HArpeB pabOUYMX U AYTOracCUTEIbHBIX KOHTAKTOB, a TaKkKe
KOHTAKTHBIX COEIMHEHMH TOKOBEIYLIEro KOHTYpa BbIKIOYaTess. TernaoBU3MOHHBI KOHTPOJb
IIPOU3BOJUTCS B COOTBETCTBUM C yKazaHUAMHU [29] u npunoxxenus . KoHTpoas npoBoautcs npu
HAJINYUU TEXHUYECKOW BO3MOKHOCTH.

12.16 KoMILIeKCHOE THATHOCTHYECKOE 00cIe10BaHue

KZIO nmpoBouTCs Ha reHepaTOPHBIX BBIKJIOYATENAX U BbIKIIOUYaTeasx HanpspkeHuem 110 kB u
BBIILIE C YYETOM PEKOMEHAIUI MyHKTa 4.22 HAaCTOAILIEro CTaH1apTa.
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13BO3AYIHBIE BBIK/IIOYATEJIN

13.1 11, C. U3mepeHne cONpPOTHBJIEHUS U30JIALNA

13.1.1 H3mepenue CONPOTHBJICHUS H30JALUM BO31YXOIPOBOAOB, ONMOPHBIX H
MOABHKHBIX YacTel, BHINOJHEHHOW U3 OPraHUYeCKUX MaTEepHAJIOB

N3mepeHue T0JIHO MTPOU3BOIUTHCS METAOMMETPOM Ha HanpsbkeHue 2500 B.

ConpoTuBiIeHHE U30JSAIUH TOJKHO OBITH HE HIKE 3HAUCHUI, TPUBEIEHHBIX B Tabmuie 12.1.

13.1.2 U3MepeHHe CONMPOTUBICHUSA U30JALMH MHOI03JIEMEHTHBIX H30JIITOPOB
N3mepenue T0KHO BBIOJHATHCS COTJIACHO YKa3aHUsIM paszjena 23.

13.1.3 H3MepeHne CONPOTHUBJIECHHUS] HW30JAUMM BTOPUYHBIX Leneil W OOMOTOK
3JIEKTPOMATHUTOB YIIPABJICHUSA
N3mepenne T0KHO BBITIOJHATHCS B COOTBETCTBUU C Tabmuuei 33.1.

13.2 I1, C. UcnbIiTaHue U30JIIMH NOBbLIIIEHHBIM
HanpsizkeHueM 4actorsl S0 I'iy

13.2.1 UcnbiTaHuE ONIOPHOM M30JISALMHU

HcnplTaHue npoBOANUTCS HAa 000pYI0BaHUM HalpspKeHHeM 10 35 kB BKIIOYUTENBHO.

3Ha4yeHHe UCTIBITATEIbHOTO HAPSXKEHUsI IPUHUMAETCS B COOTBETCTBUM ¢ Tabiaunamu 9.1 n 9.2 u
yKa3aHUAMHU paszzena 23.

13.2.2 HcnbiTaHue HM30JIMHA BTOPUYHBIX Lemnmeid M O0OMOTOK 3JIEKTPOMATHUTOB
ynpasJjeHust
HcnpiTanue AOJIKHO BBIIIOJHATBCA B COOTBETCTBUH C YKA3aHUAMU pa3aciia 32, IIYHKT 2.

13.3 U3MepeHue CONPOTUBIICHUS IOCTOSIHHOMY TOKY

13.3.1 I1, C, T. U3mepeHune CONPOTUBJICHUS TOKOBEYIEr0 KOHTYpPA (IrJIaBHOM LeNn)

COHpOTI/IBJ'IeHI/IC TOKOBEAYIIECTO KOHTYpa AOJLKHO HU3MEPATHCA IO 4YacTiaM, T.C. IJIA KaXOIOTO
JYTOracUTENILHOTO YCTPOMCTBA (MOMIYJIs), dIeMeHTa (pa3phbiBa) TaCUTEIbHOW KaMepbl M OT/ACIUTEIS,
BHyTpHHOJHOCHOﬁ OIIIMHOBKHU U T.II. B OTACJIBHOCTH.

[Tpy TeKyIIUX PEeMOHTaX JOIYCKACTCsl U3MEPSATh CONPOTHUBIICHHE TOKOBEAYIIET0 KOHTYpa MOJoca
B LIEJIOM.

[Ipu npoBeieHUH U3MEPEHUIT ClIeIyeT PYKOBOJACTBOBATHCS JAHHBIMH H3TOTOBHUTEIIS.

13.3.2 II, C. U3mepeHue CONPOTHBJIEHUSI OOMOTOK 3JIEKTPOMATHMTOB W Iene
ynpasJjeHust

W3MmepeHHble 3HAU€HUS CONPOTHBICHUA OOMOTOK 3JIEKTPOMAarHUTOB W LENEH yIpaBiICHUS
BO3YIIHBIX BBIKJIFOUATEIeH JAOJIKHBI COOTBETCTBOBATH HOPMAM U3TIOTOBUTCIIA.

13.3.3 11, C. U3mepeHne cOonpoTHBICHUSA IOCTOSTHHOMY TOKY JIe/IUTeJIell HANIPSI/KEHU s
U IIYHTHPYIOLIMX Pe3UCTOPOB

Pe3ynbrarsl n3MEpeHH CONTPOTHUBIICHUS 3JIEMEHTOB JIEIUTENIEH HANPSIKEHUSI M IIYHTUPYIOIINX
PE3UCTOPOB JOJIZKHBI COOTBECTCTBOBATH HOPMAaM U3TOTOBHUTCIIA.

13.4 11, C. IIpoBepka MUHMMAJIbHOTO HANIPS/KECHUS
cpadaThIBAHNS BBIKJIIOYATEJIS
3J'ICI(TpOMaF HUTBI YHOPAaBJICHUSA BO3AYIIHBIX BBIKJTIOUATEIeH JOJI2KHBI CpaGaTBIBaTB npu
HanpspkeHuu He 6osee 0,7Ugow MIPU MUTAaHUK MPUBOJA OT UCTOYHHUKA TOCTOSTHHOTO TOKa U He 0oJiee
0,65Unon TIpM NMUTaHUM OT CETH NEPEMEHHOTO TOKa dYepe3 BBINPSMHUTEIbHBbIE YCTpOIiCTBa WU
HauOoJIbIIEM paboyeM JaBICHUU CXKAaTOTO BO3JlyXa B pe3epByapax BbIKitouaTensd. HanpsokeHue Ha
SJICKTPOMArHtThI JOJIKHO IMOAaBaThCs TOJYKOM.
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13.5 11, C. UcnbiTaHus KOHIAEHCATOPOB JeauTesei
HaNpsiKeHUsI

HcnpiTanus AOJIKHBI BBITIOJIHATHCS COTJIACHO YKAa3aHUAM pa3aciia 26. Pa3HOCTH BEIMYUH EMKOCTH
KOHACHCATOPOB B IMPEACIIAX IMOJIKOCA BBIKIIOYATEIIA HE JOJKHA IIPEBLIIIATh HOPM U3IOTOBUTEIIA.

13.6 11, C. IIpoBepka XapaKTepUCTHK BbIKJIIOYaTe el

[Tpu mpoBepke pabOTHI BO3AYIIHBIX BBIKJIIOUATENEH JOJIKHBI OMPEIENATHCS XapaKTePUCTHKH,
MpeANnUCaHHbIe HHCTPYKIIMSAMU U3TOTOBUTENS, @ TAK)KE MAaclOpTaMU Ha BBIKIIIOYaTENU. Pe3ynbTaTel
MPOBEPOK M HM3MEPEHUN JOKHBI COOTBETCTBOBATH HOpPMaM H3roToBUTeNsA. Buael omepanuii u
CJIOKHBIX LIMKJIOB, 3HAYEHUS JABJICHUN M HAIPSIKEHUN OMEPATUBHOIO TOKA, MPU KOTOPHIX TOJDKHA
MIPOU3BOIUTHCS MMPOBEPKA XapaKTEPUCTUK BBIKIIIOYATENeH, puBeAeHbl B Tabuie 13.3.

13.7 11, C, T. UcnbiTaHHe BBIKJIOYATEIeH MHOTOKPATHBIMH
OnpoOOBaAHUAMH
MHOFOKpaTHI)IG OHpO6OBaHI/I$[ - BBIITIOJIHCHUEC onepaunﬁ BKJIFOUCHHUA N OTKJIIFOYCHHA U CIIOKHBIX
nukioB (BO 06e3 BwIIEpKKH BpeMEHH 0OO0s3aTelieH i BceX BhIKIouateneii; OB u OBO - mis
BBIKJIFOYATENEH, MpeqHa3HaueHHbIX JUIs paOoTsl B pexume AlIB) nomxHBI NMpoU3BOAUTHCS NPU
Pa3JIMYHbIX MOABJICHUAX CXKATOIO BO3AYXa W HANPSAXKCHUAX Ha 3a)KUMaxX 3JICKTPOMAIHUTOB

YIIPaBJICHUS C LENBI0 TPOBEPKH NCIPABHOCTH JICHCTBHS BBIKIIIOUATENeH cormacHo Tabmuie 13.3.

Tabmuna 13.3. YcnoBus u 9uciao ornpoOOBaHU BBEIKITIOUATENEH P HalaIKe

Hanpsixenne Ha

[aBnenue npu .
Orneparust UiIu UK BBIBOJIAX Yucio onepanuii v AKIOB

onpoOOBaHUH

AJICKTPOMArHUTOB

1. Bxirouenue Haumenpmee HomunansHoe 3

cpabaTbIBaHMS
2. OTKII0YEHHE To xe To xe 3
3.BO " " 2
4. BxkiaroueHue Haumenpmee " 3

pabouee
5. OtkiroueHne To xe " 3
6. BO " " 2
7. BxiroueHue HomuHansHOE " 3
8. Orirouenne To xe " 3
9.0B " " 2
10. Bximrouenue HanGomemee 0,7 HOMHUHAJIBEHOTO 2
pabouee
11. Orxirouenue To xe To xe 2
12. BO " HomunanrsHOE 2
13. OBO " To xe 2
HaumMmenrniee mis "

14. OBO ATIB 2

IIpumeuanue - [Ipu BEIMOTHEHUH ONICPAIIMI M CIIOKHBIX IIUKIIOB (TIOAYHKTHI 4-9, 12-14) MOMmKHBI OBITH CHITHI

3a4€THBIC OCIIUJIJIIOTPDAMMBI.

13.8 I1, C. IIpoBepka peryJIMpoBOYHBIX U YCTAHOBOYHBIX
XapaKTepPUCTUK

[TpoBepka pa3mMepoB, 3a30pOB M XOJOB JIyrOracUTENIbHBIX YCTPOHCTB M Y370B IIKadoB
yIpaBiIeHUs] MPOU3BOAUTCS B 00bEME TpeOOBaHUMN HMHCTPYKIMHM W3TOTOBUTENS U IMAacHOpPTOB Ha

BBIKJIFOYATCIIN.
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13.9 II UcnbiTaHMe BO3yXOBOJA0B

HcnpiTanue BO3JYXOBOAOB K BO3AYIIHBIM BBIKJIHOYATCIIAM OOJIKHO ITPOBOAUTHCA COIIACHO
HHCTPYKIOHUH U3TOTOBUTCIIA BO3JYXOBOIOB.

13.10 M. Tenj10BM3MOHHBIH KOHTPOJIb

[Ipy KOHTpOJIE OLEHUBACTCS HArPEB IYrOracUTENbHBIX YCTPOMCTB U OTHEIHUTENEH, a Takke
KOHTaKTHBIE COCIMHEHHUs TOKOBEIYIIETO KOHTYpa BBIKJIIOYATENd. TerIOBUSHOHHBIM KOHTPOIb
MPOU3BOAUTCS B COOTBETCTBUU ¢ yKazaHusiMu [29] u npunoxenus . KoHTponbs npoBoguTcs npu
HaJIUYUHU TEXHUYECKONU BO3ZMOKHOCTH.

13.11 KoMmmjieKcHOEe JTHATHOCTHYECKOE 00cIe0BAHHE

KJ1O mpoBoauTCs Ha TEHEPATOPHBIX BBIKITIOYATEISIX M BCEX BBIKIIIOUaTe X HanpsbkeHueM 110 kB
Y BBIILIE C YYETOM pEKOMEHAAIMI IMyHKTa 4.22 HAaCTOAIETrO CTaHIapTa.
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14 BBIKJIIOYATEJIN HAT'PY3KU (3A UCKIITFOYEHUEM
I'EHEPATOPHBIX)

14.1 11, C. U3mepeHue cONMPOTUBJIEHHSI M30JISIITUA
BTOPUYHBIX ueneﬁ 1 00OMOTOK INIEKTPOMArHUTOB
ylpasBJieHUsA
N3mepenre T0KHO BBITIOJHATHCS B COOTBETCTBUU ¢ Tabnumei 32.1.

14.2 11, C. UcnbITaHUS M30JISIIMH NMOBBIIIEHHBIM
HanpsizkeHueM 4actorsl S0 I'y
14.2.1 UcnbiTaHue U30JIAIMH BBIKII0YATEISI HATPY3KHU
HcnipiTanue npoBOAUTCs Ha 000pyI0OBaHUM HATIPsDKEHUEM 10 35 KB BKIIOUHTENBHO.
3HaUeHHE HCIBITATEIHLHOTO HaIIpsKCHUA U1 BBIKJIIOYaTENCH KaXXJI0I0 KJacCa HAIIPsKCHUA

IPUHUMAETCS B COOTBETCTBUU € Tabiuuuamu 9.1 u 9.2.
[Ipoa0mKUTENBHOCTD IPUIIOKEHUS UCTIBITATEILHOTO HANPSDKEHHS - 1 MUH.

14.2.2 UcnbiTaHue W30JAMH BTOPUYHBIX Lened M OOMOTOK 3JIEKTPOMATHUTOB
ynpaBJieHU s

HcneiTanne AOJIKHO BBIITOJHATHCA B COOTBETCTBUU € YKA3AHUAMU pa3aciia 32, ITYHKT 2.
14.3 11, C. U3mepeHne cONPOTHBJICHHUS IOCTOSTHHOMY TOKY

14.3.1 U3mepeHue CONMPOTHBJICHUS TOKOBEAYIIEr0 KOHTYPa KOHTAKTHOH CHCTEMBbI
BBIKJIIOYATEJIS
PeByJ'IBTaTBI HU3MCPCHUA COIIPOTUBJICHHUA TOKOBCAYLICTO KOHTYpa II0JIrOCa JOJI?KHBI
COOTBETCTBOBATH JAHHBIM U3T'OTOBUTCIIA.
14.4 C. OnpeneJieHne cTeNeHU N3HOCA TYTOracsilliuX BKJIAAbIIIEH
TonmmHAa CTEHKU BKIIAABIIICH TOJKHA OBITh B mipeneiax 0,5-1,0 M.

14.5 C. OnpeneJienne cTeneHu 00ropaHusi KOHTAKTOB
CyMMapHbIii pazMep oOropaHusi MOJBUYKHOTO W HEMOJBUYKHOTO JIyroracUTENbHBIX KOHTaKTOB
ONpeaACIIICTCS paCCTOSAHUCM MCKAY MTOABHUIKHBIM U HCIIOABUKHBIM I'NTABHBIMHW KOHTAKTAMU B MOMCHT
3aMbIKaHUA JYTrOoraCUuTCIbHBIX. Paccrosane JOJDKHO OBITH HE MeHee 4 MM.
14.6 11, C. IIpoBepka aeiicTBHSI MEXaHU3MA CBOOOHOT0
pacuenieHust
ITpoBepka HOKHA BBIMOJIHATHCS COIIACHO YKa3aHMSIM ITyHKTa 12.9.

14.7 11, C. IIpoBepka cpadaTbIBAaHUA NPUBOAA NPHU
NMOHUKEHHOM HANIPSI)KEHUU HA BHIBOJAAX 3JIEKTPOMATHUTOB
HpOBepKa AOJIDKHA BBIITOJIHATBHCA B COOTBETCTBUU C YKA3AHUAMU ITYHKTA 12.10.

14.8 11, C. UcnbITaHue BBIK/IIOYATE/IeH HATPY3KH
MHOIOKPATHBIMHU ONPOOOBAHUSIMH
MHOFOKpaTHLIC 0Hp06OBaHI/IH BBIKJIIOYATEIIEH AOJDKHBI MPOU3BOAUTHCA IIPU HOMHUHAJIBHOM
HAMpsOKCHUKM Ha BBIBOJAX JJICKTPOMArHUTOB. Ywucio onepaum‘/'l, noAJIeXKalluX BBIITOJIHCHUIO
BBIKJIIOYATCIIEM, JOJIZKHO COCTaBJIATH I10 3 BKJIIOYCHHUS U OTKIIOUCHUS.
14.9 M. Ten10BU3HOHHBIN KOHTPOJIb

HpI/I KOHTPOJIE OLCHUBACTCA HAIrp€B KOHTAKTOB M KOHTAKTHBIX COG)II/IHGHI/II\/'I TOKOBCOAYIIETO
KOHTYpa BBIKJIFOYATCIIA. TennoBU3NOHHEIN KOHTPOJIb MMPOU3BOAUTCA B COOTBETCTBUU C YKA3aHHUAMU
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[29] u mpunoxkenus . KoHTposib TPOBOAUTCS MPU HATMYUHA TEXHUYECKONH BO3MOKHOCTH.

14.10 KoMmmiekcHOEe THATHOCTHYECKOE 00CIeJ0BAHUE

KJIO nmpoBoaWTCS Ha reHepaTOPHBIX BBIKIIOYATENSIX U BBIKIIOUATeNsiX HanpsbkeHuem 110 kB u
BBIILIE C YYETOM PEKOMEHAUI MyHKTa 4.22 HAaCTOAILETr0 CTaHIapTa.
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153JIEI'A3OBBIE BBIK/IIOYATEJIN

15.1 I, C. U3mepeHue cONPOTHBICHUS U30ISILUH
BTOPUYHBIX ueneﬁ H 00MOTOK IIEKTPOMArHUTOB
ylpasBJieHUsA
W3mepeHue TOJHKHO BBITIONHATHCS B COOTBETCTBUM ¢ Tabiuiei 32.1.

15.2 UcnpITanue W30J90NHA

HcneiTanne AOJIKHO BBIIOJIHATBCA B COOTBETCTBUM C YKA3aHUAMU U3TOTOBUTCIIA.

15.3 NU3mepeHue cONPOTUBJIEHUS IOCTOAHHOMY TOKY

15.3.1 11, C, T. U3mepeHue cCONPOTUBJICHNUS ITIABHOM 1eNU

COHpOTI/IBJIeHI/IC rJIaBHOM LCIIU JOJIKHO U3MEPATHCA KaK B IECJIOM BCEIr0 TOKOBCAYIICTO KOHTYpa
IMOJIF0CAa, TaK U OTACIBbHO KaXXJI0r'o paspbiBa AYTOoraCUTCIbHOI'O YCTpOfICTBa (ean 9TO IIO3BOJIAICT
KOHCTPYKTHMBHOE UCIIOJIHEHUE alapara).

HpI/I TCKYIIUX PEMOHTAX COIIPOTUBJICHUC TOKOBCAYIICTO KOHTYpa KaXXAOro IIOJIF0Ca
BBIKITIOYATCIA U3MEPACTCA B LICJIOM.

I/I3MepeHHHe 3HAYCHUA COHpOTI/IBJ'IeHI/Iﬁ J0JIDKHBI COOTBETCTBOBATb HOPpMaAaM HU3IOTOBHUTCIIA.

15.3.2 11, C, T. U3mepeHue CONPOTHUBJICHHS 3JIEMEHTOB B LleNsIX MPUBOAA
I/I3MepeHHI)I€ 3HAYCHU COHpOTI/IBJ'IeHI/Iﬁ JOJI’)KHBI COOTBECTCTBOBATH HOpMaM N3IroOTOBUTCIIA.

154 11, C. IIpoBepka MUHMMAJIbHOTO HANIPSIZKEHU S
cpadaTbIBaHNS BBIKJIOYATEIEH

BrixirouaTenu 10IDKHBI cpabaTbiBaTh pu HanpspkeHuH He 6ostee 0,7 Uyow IPH MTUTaHUU IPUBOA
OT UCTOYHUKA NOCTOSIHHOTO TOKa; 0,65 Uyow MPH NUTAaHUK IPUBOA OT CETHU NEPEMEHHOT'0 TOKA IPU
HOMHUHAJIBHOM JIABJICHUH 3JIera3a B MOJIOCTSAX BBIKIIOYATENsE M HauOoiblieM paboueM NaBICHUU B
pesepByapax npusoja. HanpskeHure Ha 3J1€KTPOMAarHuThl JOJKHO IT0JAaBaThCA TOIYKOM.

15.5 11, C. UcnbITaHNsI KOHAEHCATOPOB JeJnTes el
HANPSIZKEHU s

Wcnibrtanust JOMKHBI BBIMOJTHATHCS COTJIACHO YKa3aHUIM paszena 26.
3HaueHue U3MEPEHHON eMKOCTH JO0KHO COOTBETCTBOBATH HOPME HU3TOTOBUTEIIS.

15.6 11, C. IIpoBepka XapaKTepPUCTUK BbIKJIIOYATE/IA

[Tpu mpoBepke pabOTHI AMETa30BbIX BBIKIIOUYATENEH MOMKHBI OMPEENIThCS XapaKTEPUCTUKH,
MPEANUCAHHBIE MHCTPYKUMSAMU HW3TOTOBUTENSA. Pe3ynbTaThl MPOBEPOK M M3MEPEHUN JOJIKHBI
COOTBETCTBOBATh MACIIOPTHBIM JaHHBIM. BUbI onepanuii ¥ CIOXHBIX LIUKJIOB, 3HAYEHUS J1aBJIICHUM
B pe3epByape NMpUBOAA U HANPSKEHUIN ONMEPATUBHOIO TOKA, MPH KOTOPBIX ITOKHA TPOU3BOJAUTHCS
MPOBEpPKa XapaKTEPUCTHK BBIKIIOYaTeneil, mpuBeneHsl B Tabnuie 13.6. 3HaueHUs COOCTBEHHBIX
BpEMEH OTKJIFOUEHHUS W BKIIOUEHHUS JTOJDKHBI 00€CIIeYnBaThCs IPU HOMUHATBLHOM JaBJICHUH dJIeTaza
B IyTOTacUTEIbHBIX KaMepax BBIKIIOYATENs, HAYaIbHOM H30BITOYHOM JIABICHUU CKATOTO BO3/1yXa B
pe3epByapax IpUuBOJI0OB, pPABHOM HOMHUHAJIBHOMY, © HOMUHAJIbHOMY HaIIPS)KEHUIO Ha BBIBOAAX IETEH
AJIEKTPOMArHUTOB YIPABJICHHUS.

15.7 11, C. UcnbiTaHue BBIK/JIOYATEIeil MHOTOKPATHBIMH
ONpoOOBAHUSIMH

MHorokpatHble 0npoOOBaHuUs - BHIIIOJHEHHE ONepaliil BKIIOUEHNS U OTKIIOYEHUS U CIOKHBIX
1uKiI0B (BO 0e3 BbIEpKKHM BpEMEHU MEXy ONepalusMHy - i BeeX BoikimouaTeneil; OB u OBO -
JUTSI BBIKJTFOYATesel, mpeJHa3HaueHHbIX 1)1 paboThl B pexxume AIIB) - momkHBI IPON3BOAUTHCS TPU
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Pa3IMYHBIX AABJICHUSAX CXKATOTO BO3/yXa B IPUBOJIEC M HAPSHKEHHUSIX HA BHIBOJAX 3JEKTPOMArHUTOB
YIPaBJIEHUS C LIEIbI0 IPOBEPKU UCIIPABHOCTH JIEHCTBUS BBIKJIIOUaTeNel corinacHo Tadmauie 13.6.

15.8 I1, C, T. KoHTpOJIb HATMYMSA YTEYKH ra3a

[IpoBepka repMETUYHOCTH Ta30M30JUMPOBAHHBIX OTCEKOB OB NpoOM3BOAUTCS C IOMOIIbIO
Tedyeuckatens. IIpm KOHTpose HalmMuus YTEUKM LIYIIOM TeueucKaTenss oOOCIeayrTcs MecTa
YIJIOTHEHHUH CTHIKOBBIX Pa3beMHBIX COSAMHEHHI U CBapHBIX IIBOB BBHIKIOUATENsA. B HEOOXOMMBIX
ciydasix (MHOXECTBEHHbIE MeJKUE Je(pEeKThl B CBapHBIX IIBaX, HEOJIArolnpHsTHbIE HOTOJHbIE
YCIOBUSL U JIp.) JONYCKAETCs JIOKAIW3alus MPEIIoJaraéMoil 30Hbl C HEYJIOBJIETBOPUTEIbHBIM
IIOKa3aTeJeM ra30IIOTHOCTH YKPBIBHBIM MaTEPUAIOM.

Pe3ynbpTar KOHTPOIISI HAMMUUS YTEUKU CUUTAETCS yJIOBIETBOPUTEIBHBIM, €CJIM TEUEUCKATENIb HE
IIOKa3bIBaeT yTeuku. KOHTPOIb MPOU3BOANUTCS IPH HOMUHAIIBHOM JIaBJICHUH 3JI€rasa.

KoHTpob repMeTHYHOCTH Ta30M30JIMPOBAHHBIX OTCEKOB OB MOXKET IMpOU3BOIUTHCS IPYIMMHU
aTTECTOBAaHHBIMU B YCTAHOBJICHHOM IIOPSJKE METOLAMM.

15911, C. T. IIpoBepka coaep:kaHus BJIaru B djierase

[TpoBepke BiarocojepkaHusi MOJUIEKHUT TOBAPHBIM 3Jiera3 B cilyyae OTCYTCTBUS cepTH(]UKaTa
W3TOTOBHUTENS W OBIBIIMI B YHOTPEOJIEHWMHM 3Jera3, NpeAHAa3HAYCHHbIC [UIS 3allOJIHEHUS WU
JI03aI10JIHEHHsI Ta30M30JIMPOBAaHHbIX O0TCeKOoB DB. MaccoBast 1011 Boibl JODKHA OBITH He Oosee
0,0015 % (urto cootBeTcTBYeT TOuKe pockl MuHyc 40 °C mpu aTMochepHOM TAaBICHUH) JUISI 3JIera3a
U3IOTOBJIEHHOTO B COOTBETCTBUU ¢ [36]. B ciydae mpeabsiBleHUs] U3TOTOBUTENIEM 3JIETra30BOI0
BBIKJIFOYATEJIS TIOBBIIICHHBIX TPEOOBAaHUI K KAuecTBY dJierasa, o CpaBHEHUIO C yKazaHHBIMU TV,
BJIArocoiep>KaHue TaKoro 3Jierasa JOHKHO COOTBETCTBOBATh TUM TPEOOBAHUSIM.

Bnarocopepikanue »5ieraza, HaxOJSIIETOCS B Ta30M30JMPOBAHHOM OTCeke OB momIexuT
U3MEPEHUI0 nepes BBoJOM OB B skcrulyaranuio (mocie MpoBeAeHHsS B HEOOXOJIUMBIX CIydasx
NEPBOHAYAIILHOTO 3aroHEeHUsI DB 3jera3oM WiM ra30BOM CMECHIO), a TAaKXKe C MEPHOAMIHOCTHIO
OJIUH pa3 B MATh JeT. Haubonpliee qonycTumoe cofep)kaHue Biaru BHYTPU I'a30M30JIMPOBAHHOIO
oTceka OB 10mKHO ObITh TaKUM, YTOOBI TOUKA POCHI ObLIA HE BbIIIE, yeM MUHYC 5 °C 111 u3MepeHus
npu temneparype mitoc 20 °C 1 HOMHUHaAJIBHOM JAaBlieHHH 3jera3za. COOTBETCTBYIOIAs MONpaBKa
JOJDKHA OBITh CHeNlaHa ISl W3MEpPEeHHsl BJIArOCOJCp)KAHHWS, BBIOJHEHHOTO TIPU JAPYIHX
TeMIIepaTypax, eClii HHasl BeJIMYMHA BJIArocoIep>KaHusl He MpelycCMOTpeHa U3roropurenem OB.

[Tpu npeBbIIEHUN HOPMATHBA BIAr0COIEPKaHMs B AJIeras3e, HaXOSIIEeMCsl B Ta30U30IMPOBAHHOM
orcexke OB, HE0OXO0MMO MPOU3BECTH OTKAYKY 3Jera3a, OCYHIKY OTCeKa M 3allOJHEHHE 3JIEra3oM.
OTkadaHHBIA M3 OTCEKa DJIera3 MOXET OBITh BOCCTAHOBJICH M HCIIOJNB30BAaH B COOTBETCTBHU C
ykazaHusamu rpousBoauteneit OB u pexomennanuit [OCT P 54426-2011.

Brnarocomepxanue B orerase, NpeIHA3HAYCHHOM /IS TIOBTOPHOTO MPHUMEHEHHsS, JOJKHO
coorBercTBoBaTh TpeboBanusiM ['OCT P 54426-2011.

15.10 I, C T. IIpoBepka cpadaTbIBaHUs
3JIEKTPOKOHTAKTHOI'0 YCTPOMCTBA NIPUOOPOB KOHTPOJIS
IUIOTHOCTH JJjiera3a (ra3oBoi cMecu)

[TpoBepka cpabaTbIBaHUS AJIEKTPOKOHTAKTHOTO YCTPOMCTBA MPHOOPOB KOHTPOJS TIJIOTHOCTU
aneraza (ra3oBOM CMECH) MPOU3BOJUTCA ISl KaKIOHW W3 TPYNI KOHTAKTOB YCTPOWCTBA MpH
HUCKYCCTBEHHOM  CHIDKEHUM  KOHTPOJIHMPYEMOTO  MPUOOPOM  JaBleHUS 1O  BEJIUYUH
NpEayNPEeAUTETbHON W aBapUHMHOW CUTHAIW3alMUA. 3HAYEHUsS VYKAa3aHHBIX BEJIWYUH JOJIKHBI
ONpPENENAThCA MO TOKa3aHWSIM KOHTPOJBHOTO MAaHOMETpa W B JaJbHEHIIEM NPUBEIACHBI K
temriepatype mitoc 20 °C. IlomyueHHble TakuMm 0Opa3oM 3HAYEHHS JOJKHBI COOTBETCTBOBATH
HOPMAaTHUBY, YKa3aHHOMY B PYKOBOJICTBE IO dKCIulyaTanuu JB.
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15.11 I, C IlpoBepka naBjieHUsI 3aNI0JTHEHUSI 3JI€ra30M UJIH
ra3oBoil CMeCbIO ra3’ou3o0/JTMpoOBaAHHBIX OTCEKOB 3JI€ra30BbIX
BBIKJIIOYATEJIeH KOHTPOJIBbHBIM MAHOMETPOM
[TpoBepka naBieHMs 3allOJIHEHHS JIEra30M WM Fa30BOM CMECHIO I'a30M30JIMPOBAHHBIX OTCEKOB
OB nomKHa IPOU3BOAUTECS KOHTPOJIBHBIM MAaHOMETPOM KJlacca TOYHOCTH He Huxke 0,6.
W3mepeHHass BeIMYMHA JABICHUS, IpHUBEIeHHas K Temneparype miatoc 20 °C, HaXOguTbCs B
JIarna3oHe, yCTaHOBJICHHOM U3TOTOBUTEIIEM.

15.12 1, C, T. IIpoBepka cOCTOSAHUS CHCTEeMBbI 000TrpeBa
3JIEMEHTOB 3JIera30Boro BbIKJIOYaTeIs1

15.12.1 IlpoBepka  cocTosiHUSI HArpeBaTeJbHBIX  3J€MEHTOB  CHCTEM
AHTHKOHJIEHCATHOTO W HHU3KOTEMIIEPATYPHOT0 000TpeBa 3JIEMEHTOB 3JIEra30BOro0
BBIKJIIOYATEJIsA

HpOBepKa COCTOsSAHUA HarpeBaTCJIbHbIX 3JICMCHTOB CHUCTEM AHTUKOHACHCATHOI'O u
HU3KOTCMIICPATYPHOTI'O 060rpeBa OJICMCHTOB D3JICTa30BOI'0  BBIKIIOYATCIIA IPOU3BOAUTCA IJIA
HarpeBaTCJIbHbLIX 3JICMCHTOB mKacba [IpHUBOJa U alIlapaTHOIo mKa(I)a C YUCTOM KOHCTPYKTHBHOI'O
HUCIIOJIHCHHUS BBIKJIIFOYATCIIA. 3JI€KTpI/I‘-IeCKO€ COIIPOTUBJICHHUEC HArpCBaTCIbHBIX JJICMCHTOB H
BCJIMYMHA YCTaBKU YCTpOfICTBa YIIPaBJIAKOIICTO CHUCTEMOH 060rpeBa U KOHTPOJJHPYHOHICTO €ro
paboTy, JOJKHO COOTBETCTBOBaTh  BEIMYMHAM, VYKa3aHHBIM  u3rotoBureieM OB B
BKCHHyaTaI_[I/IOHHOﬁ JAOKYMCHTAaIUH.

15.12.2 TIpoBepka cOCTOSSHHS HarpeBaTeJbHBIX JJIE€MEHTOB CHCTeM 000rpeBa

pe3epBYyapoB 3J1era3oBoro 0aKoBOro BbIKJII0YATEIs

[IpoBepka COCTOSHMS HarpeBaTeNbHBIX JJIEMEHTOB CHUCTEM oOorpeBa pesepByapoB OB
IPOU3BOJIUTCS Uil BCEX HAarpeBaTeNIbHBIX 3JIEMEHTOB, YCTAHOBJIEHHBIX Ha DOB. Duektpuyeckoe
COIIPOTHBIICHUE HArpeBaTEIbHBIX JJEMEHTOB W BEIMYMHA YCTaBKH YCTPOHCTBA YIIPABIISIONIETO
cucTeMoil 00orpeBa M KOHTPOJHMPYIOLIET0 €ro padoTy, JOHKHO COOTBETCTBOBATH BEIMYMHAM,
yKa3aHHBIM H3TOTOBUTENIEM DB B 9KCIUTyaTallMOHHON TOKYMEHTAIIUH

15.13 11, C, T. IIpoBepka peryJMpoOBOYHBIX U YCTAHOBOYHBIX

XaPAKTEePUCTUK MEXaHU3MOB MPUBOJA0B U BbIKJIIOUYaTe el
HpOBepKa XapaKTCPUCTHUK (3330pOB B y3JIaX IIPUBOJA, XOJOB MITOKOB HWCIOJHUTCIBHBIX
AJIEMEHTOB MIPUBO/JIA, CTENIEHH CKAaTHs MPYKUH, X0/1a IITOKA PUBOJIA U JIp.) TPOU3BOAUTCS B 00BEME
" 11O HOpMaM YKa3aHHbIM B 3KCHHyaTaLIHOHHOI>’I JAOKYMCHTallUN 9B.
15.14 11, C. UcnibiTaHus BCTPOEHHBIX TPaHC(OPMATOPOB
TOKA
Hcnertanus JAOJIKHBI BBIITOJIHATHCA B COOTBETCTBUU C YKA3aAHUAMU pa3aciia 10.

15.15 M. TenjioBU3MOHHBbII KOHTPOJIb
[Ipy KOHTpOJIE OLIEHMBAETCS HArpeB KOHTAaKTOB M KOHTAKTHBIX COECIUHEHHUH TOKOBEAYILEIro
KOHTYpa BBIKJItoUaTens. TerIoBU3NOHHBIA KOHTPOJb TPOU3BOINUTCS B COOTBETCTBUH C YKa3aHUSIMHU
[29] u npunoxenus [{. KoHTpoap npoBoANUTCS IPU HATMYUU TEXHUYECKOW BO3ZMOKHOCTH.
15.16 KoMmiiekcHoe AHArHOCTHYECKOe 00ce10BaHue

KJIO npoBoauTcsl Ha reHEpaTOPHBIX BBIKIIOYATENSIX M BBIKIIOUaTeNsx HanpsbkeHuem 110 kB u
BBIIIE C YYETOM PEKOMEHIallUi ITyHKTa 4.22 HACTOSIIET0 CTaHAAPTA.
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16 BAKYYMHBIE BBIKJIIOYATEJIN

I/I3MepeHHe COIIPOTUBJICHUA MMTOCTOAHHOMY TOKY, OIIPCACIICHUC NOITYCTHUMOI'O U3HOCA KOHTAKTOB,
HN3MEPCHUE BPCMCHHLBIX XapaKTEPHUCTHUK BBIKHIO‘IaTeHeﬁ, U3MEPCHUE XO0Ja IOJABHUIKHBIX yacTed u
OIHOBPCMCHHOCTHU 3aMbIKaHHA KOHTAKTOB IIPOU3BOAATCA B COOTBCTCTBHUU C I/IHCprKI_II/Ief/'I
HU3TOTOBUTCIIA.

16.1 1, C. U3mepeHue CONMPOTHBJICHUS U30ISILUH
BTOPUYHBIX ueneﬁ H 00MOTOK IIEKTPOMATrHUTOB
ylpaBJieHUA
W3mepeHue TOJHKHO BBITIONHATHCS B COOTBETCTBUM ¢ Tabiuiei 32.1.

16.2 I1, C. UcnbITaHHe U30JIIUMH NMOBLIINIEHHBIM
HanpsikeHueM 4acToThl S0 I'n

16.2.1 UcnbiTaHue U30JANUN BBIKII0YATEISA

HcnpiTaHue npoBoAUTCS Ha 00O0pynoBaHMM HampsbkeHueM 10 35 kB BximrouurtensHo.
HcnbIThIBacTCS U30IAIMS BRIKITFOYATEIIS U U30JISAIUS MEKKOHTAKTHBIX Pa3pbIBOB.

3HavYeHHE HCIBITATEIILHOTO HAMpPSOKEHUs Ui BBIKIIOUYATEICH KaKIIOTO Kiacca HaIpsKEHUs
MIPUHUMAETCSI B COOTBETCTBUH ¢ Tabymmamu 9.1 u 9.2.

[Ipo10KUTENBHOCTD UCTIBITAaHUS | MUH.

Ecnu BakyymHBIN BbIKITIOYaTensb myHTupoBan OITH, mocneanuii mepea MCTIBITAHUSIMH JTOJKEH
OBITh OTKJIFOYEH.

16.2.2 UcnbiTaHWe HM30JAIUM BTOPHYHBIX Lemeil U OOMOTOK 3J€eKTPOMATHUTOB

ynpaBJIeHU
Wcnibitanue 10MKHO BBITIOHATHCS B COOTBETCTBUU € YKa3aHUSIMU pazfena 32.2.

16.3 U3MepeHue CONPOTHUBICHUS IOCTOSIHHOMY TOKY

16.3.1 11, C, T. U3mepeHue cONPOTUBJICHHUS IJIABHON LeNu
3HaueHus COHpOTI/IBJ'ICHI/Iﬁ TJIaBHOM OCenu AOOJDKHBI COOTBECTCTBOBATH HOPMaM, YKa3aHHBIX B
JAOKYMCHTAIIUU U3TOTOBUTCIIA.

16.3.2 I1, C, T. U3mepeHue CONPOTUBJICHHS 3JIEMEHTOB B 1leNsIX IPUBOAA

I/ISMepeHHI)IG 3HAYCHUA COHpOTI/IBJ'IeHI/II\/II JOJI?KHBI COOTBETCTBOBATH HOpMaM N3IrOTOBUTCIIA NIJIN
CONPOTHUBJICHUIO AHAJOTUYHBIX 3JIEMEHTOB OJHOTHUIHBIX BBIKIIOYaTeseil, Ho He MeHee 1 MOwm
(Tabmuna 32.1, MyHKT 2 HACTOSIIETO CTaH/ apTa).

16.4 I1. C. PeryiupoBKa 0JHOBPEMEHHOCTH 3aMbIKAHUS
(pa3MbIKaHUNA) KOHTAKTOB

Brixmrogarenn, KOHCTPYKIUS KOTOPBIX JIOIYCKAET PETYJIMPOBKY OJHOBPEMEHHOCTU 3aMBIKaHUS
WO pPa3MBIKaHHUS KOHTAKTOB JIOJDKHBI PETYJIUPOBATBCS B  COOTBETCTBUU C WHCTPYKLIHEH
W3TOTOBUTES.

16.5 11, C. IIpoBepka MUHMMAJIbHOTO HANIPSI2KEHUSI
cpadaThIBaHNS YJIEKTPOMATHUTOB YIIPaABJIEeHUS
BBIKJIIOYATEJIS

DONEeKTPOMAarHUThl  YIPaBIIEHUS BaKyyMHBIX BBIKJIIOYATENeH JODKHBI cpabaTbiBaTh MpHU
CIEAYIOIIMX YPOBHSX HANPSKCHUS:

- DJIEKTPOMArHUTHI BKJIFOUEHUS TpH HarnpsbkeHuu He Menee 0,85 Ujow;

- DJIEKTPOMArHUTHI OTKIIOYeHUsI TpH HanpsikeHn: He MeHee 0,7 Usow.
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16.6 I1, C. UcnbiTaHKMe BLIKJIKYATEEd MHOTOKPATHBIMU
OnpoOOBAHUSIMH

Uucno omepanuid M CIOXKHBIX IIUKJIOB, IMOJJIEKAIIUX BBIMOJHEHUIO BBIKJIIOYATENIEM MpU
HOMUHAJILHOM HANPsDKCHUH HA BBIBOJIAX 3JIEKTPOMArHUTOB, TOJDKHO COCTABIIATH:

- 3—5 omeparuii BKIIFOYSHUS W OTKIIOYCHHUS,

- 2—3 mukiia BO 6e3 BeIIEPKKHA BPEMEHH MEKTY OTepaIlUsIMH.

16.7 M. TenioBU3HOHHBIN KOHTPOJIb
[Ipu KOHTpOJIC OIICHUBAETCS HAIPEB KOHTAKTOB M KOHTAKTHBIX COCIMHEHHI TOKOBEMYIIETO
KOHTYpa BBIKJTIOUaTeIed. TeIrIoBU3nOHHBIN KOHTPOJIb ITPOU3BOAUTCA B COOTBECTCTBUU C YKA3AHUAMU
[29] u npunoxxenus 1. KoHTposib TPOBOAUTCS MPU HATMYKMU TEXHUYECKON BO3MOKHOCTH.
16.8 KommiiekcHoe nuarHocTu4eckoe o0cjieloBaHue

KJIO nmpoBoaWTCS Ha reHepaTOPHBIX BBIKIIOUYATENSIX U BBIKIIOUATeNsiX HanpsbkeHuem 110 kB u
BBIILIE C YYETOM PEKOMEHJAaluil MyHKTa 4.22 HaCTOSILEro CTaH1apTa.
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17PA3SBEJUHUTEJINA, OTAEJUTEJIN "
KOPOTKO3AMBIKATEJIN

17.1 11, C. U3mepenune cONpPOTHBJICHNUSI U30JALMHA TOBOJIKOB
U TAT, BBINOJHEHHBIX U3 OPraHu4YeCcKHX MaTepHaJIoB
N3MepeHne 10mKHO BBIIOIHATHCS MeraoMMeTpoM Ha HanpsbkeHnue 2500 B.
P€3yJ'IBTaTBI H3MepeHHﬁ COIMPOTUBJICHHUA H30JIOUU  JOJIZKHBL OBITL HE HHXKE 3Ha‘-IeHHﬁ,
MpUBEJIeHHBIX B Tabauie 12.1.
17.1.1 U3MepeHHe CONMPOTUBICHUSA U30JIALMH MHOI03JIEMEHTHBIX H30JIITOPOB
M3mepeHune T0/KHO BBIMOJIHATHCS COTJIACHO yKa3aHUsAM myHKTa 23.1
17.1.2 H3mepeHue  CONPOTHUBJICHMSI  H30JALUMM  BTOPUYHBIX  Hemed M

3JIEKTPOMATHUTOB YIIPABJICHUS
W3mepeHue TOMKHO BBITIOMHSATHCS B COOTBETCTBHH ¢ Tabnuiei 32.1.

17.2 11, C. UcnbITaHUe U30JISIIMH MOBbINNIEHHBIM
HanpsizkeHueM 4actorsl S0 I'iy

17.2.1 UcnbpITaHue OCHOBHOM M30JISIIIHH

HcnpiTanue npoBOAUTCS Ha 000pYyI0BaHUH HAIpshKeHUEM 10 35 kB BKIIOYHTENBHO.

3HavYeHHE UCIBITATEIIbHOTO HANPSDKEHUS! OCHOBHOM W3OJISIIUU I OJTHO3JIEMEHTHBIX OMOPHBIX
H30JITOPOB MMPUHUMAETCS B COOTBETCTBUHU ¢ Tabymmamu 9.1 u 9.2.

W3omsnus, cocTosiiasi 13 MHOTO?JIEMEHTHBIX M30JIATOPOB, JIOJDKHA MOJIBEPTaThCsl UCIIBITAHUSM
COTJIaCHO YKa3aHUSM MyHKTa 23.2.

[Ipo10KUTENBHOCTD IPHIIOKEHUS UCTIBITATEIBHOTO HAMPSDKEHUS - 1 MUH.

17.2.2 WcnbiTaHue HM30JIMHA BTOPUYHBIX Lemeid M O0OMOTOK 3JIEKTPOMATHUTOB

ylpaBJieHUs!
VcnbiTaHne TOKHO BBITIOIHATHCS B COOTBETCTBUH C YKa3aHUSAMH MyHKTa 32.2.

17.3 11, C. U3mepeHne cOonpoOTHBJICHHUS IOCTOSTHHOMY TOKY

17.3.1 WH3mepeHHe CONPOTHBJICHUS KOHTAKTHONl CHCTeMbl pa3beJUHUTENEH H
OTAeJUTeJIeH

I/I3MepeHHe HAOJIDKHO BBIITOJIHATBHCA MCKAY TOUKAMU "KOHTAKTHBIN BBIBO/JI - KOHTAKTHBIN BBIBOI[".
PGSYJ'II)TaTI)I I/I3M€peHI/II71 COHpOTI/IBJ'ICHI/II\/JI AOJIKHBI COOTBETCTBOBATH HOpMaM U3IroTOBUTEIIA, a IPU UX
OTCYTCTBHH - JaHHBIM Ta0muibl 17.1.

Tabnuna 17.1. JlonycTumble 3Ha4Y€HUS] COTPOTUBICHUM KOHTAKTHBIX CUCTEM pa3beIUHUTEEH

HomuHaneHbiil | JlomycTuMoe 3HaYeHUe
TOK, A CONPOTUBIIEHU, MKOM
600 175
1000 120
1500-2000 50

17.3.2 MH3MepeHne CONpOTHBJEHUS] OOMOTOK 3JIEKTPOMATHUTOB YyIpPaBJICHUS

OTAeJIUTeJIeld 1 KOPOTKO3aMbIKaTe el
PCSyﬂBTaTBI I/I3MCpCHI/II71 COHpOTI/IBJ'ICHI/Iﬁ 00MOTOK JOJIKHBI  COOTBETCTBOBATH HOpPpMaM
HU3TOTOBUTECIIA.

17.4 11, C. U3mepeHne KOHTAKTHBIX JaBJIC€HUIl B Pa3beMHBIX
KOHTAKTAaX
P C3YJIbTAThI H3MepeHHﬁ JAOJIKHBI COOTBECTCTBOBATH HOPMAM U3TOTOBHUTCIIA.
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17.5 11, C. IIpoBepka padoThl pa3beIMHUTEJISI, OTACJTUTEA U
KOPOTKO03aMbIKaTeJIsl

AnmapaTsl C pyYHBIM YIPaBJICHUEM JOJUKHBI OBITH NPOBEPEHBI BBHIOJHEHHWEM S5 omepanui
BKJIIOUEHUS U 5 Ollepaluii OTKIOYCHHUS.

ArnmapaTsl ¢ AUCTAaHIIMOHHBIM YIIPABJICHUEM JOJDKHBI OBITh TAKXKe MPOBEPEHBI BHIITOJHEHHEM 5
orepauuil BKJIIOYEHHUS U TAKOT'O K€ YNCIIA ONEPAlMi OTKIIOYEHHS IIPU HOMUHAJIBHOM HaNpPsKEHUU
Ha BBIBOJAX 3JICKTPOMArHUTOB U 3JIEKTPOJABUTATEIICH YIIPABICHUS.

17.6 11, C. OnpenesieHue BpeMEHHBIX XapaKTEPUCTUK

OnpeneneHne  BPEMEHHBIX  XapaKTEPUCTUK  O0s3aTENIbHO Uil OTACNHTENeH U
KOPOTKO3aMbIKaTEJEH.
Pe3ynbrarhl n13MepeHuid JOJKHBI COOTBETCTBOBATH HOPMaM M3TOTOBUTENS.

17.7 11, C, T. IIpoBepka padoTbl MEXaHNYECKOH OJJOKHUPOBKH

EJIOKI/IpOBKa HC OO0JDKHA IIO3BOJISITH OHNCPUPOBAHUC TJIABHBIMH HOXaMU IIPU BKIIFOYCHHBIX
3a3CMJIAIOIIHUX HOXaX U H3060p0T.

17.8 M. lIposepka nenocTHocTH hapgopoBoi H30IALUH

[Ipu BeIIBIEHUM CKONOB (apdopa, TPEmMH B apMUPOBOYHBIX IIBAX OMOPHBIX H30JSATOPOB
pa3beIUHUTENEH IO PELICHNUI0 TEXHUYECKOTO PYKOBOIUTENS CYObEKTa AJIEKTPOIHEPTETUKHU JO0JIKEH
HOPOBOJUTHCA BHUOPOAKYCTHMUECKUI HepaspylIaolMi KOHTPOJb IOBPEXKIEHHBIX ONOPHBIX
U30JISTOPOB.

[To perieHUIO TEXHUYECKOTO PYKOBOJUTENS CyOBEKTA 3JIEKTPOIHEPIreTUKH JaHHBIN BUJL KOHTPOJIS
MO’KET IPOBOJUTCS IIPU BBOJIE pa3beAUHUTENEH B paboTy.

17.9 M. Ten10BU3HOHHBIII KOHTPOJIb

[Ipu KOHTpOIIE OIICHMBAETCA HArpPEeB KOHTAKTOB M KOHTAKTHBIX COCAMHEHHH TOKOBEAYIIETO
KOHTypa. TerIOBU3MOHHBIA KOHTPOJIh MPOU3BOAMTCS B COOTBETCTBHUM C yKazaHusMu [29] u
npunoxenus [{. KoHTpoias npoBOAUTCS MPU HAIMYUU TEXHUYECKON BO3MOKHOCTH.
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18 KOMILIEKTHBIE PACHPEJEJUTEJIbHBIE
YCTPOUCTBA BHYTPEHHEMT U HAPY ) KHOM
YCTAHOBKMU, BBICOKOBOJIBTHBIE OTCEKHA
TPAHC®OPMATOPHBIX NOJACTAHIIUM (TI)!

1 O6béM u HOpMBI McrbITaHuil >1eMeHToB KPY U BBICOKOBONBLTHBIX OTCekoB TII (BBIKIIOYATENM, CHIIOBbIE U
MU3MEPHUTENBHBIE TPAHC(POPMATOPHI, Pa3psAHUKH, PAZBEIUHMUTENH, KaOEIW W T.I.) NPUBEICHBI B COOTBETCTBYIOIINX
paszenax HaCTOSIIETO CTaHAapTa.

18.1 I1, C. U3mepenne cOonpoOTHBJICHUS U30JIALMHA

18.1.1 MHM3mepeHHe CONMPOTHBJIEHHUS HW3OJSUMUA IJIEMEHTOB H3 OPraHHUYecKHX
MaTepHuaJioB

N3mepeHus npou3BoOAsITCS MEraOMMETPOM Ha Hanpsbkenue 2500 B.

ConpoTHBICHUE U3OJISIIIUH JOHKHO OBITh HE HMDKE 3HAYCHHM, MPUBEICHHBIX B Tabiuie 12.1.

18.1.2 U3mepenue cONpoOTHBJIEHNS 30U BTOPUYHBIX Lemneii
W3mepenune mpou3BoauTcs MeraommeTpoMm Ha Hampsbkerwe 500-1000 B B cooTBeTcTBUH C
Tabimuen 32.1.

18.2 11, C. UcnbITaHNEe MOBBIIIEHHBIM HATIPAKEHUEM
yacTtorhl 50 I'n

18.2.1 UcnibiTanue U30JIIUHM TEPBUYHBIX 1eMeil siueek

HcnbITanne npoBoAUTCS Ha 000pYI0OBAHUU HAIPsDKEHUEM 10 35 KB BKIIOUHTENBHO.

3HayeHUE UCTIBITATEILHOIO HAIIPSHKEHUSI IPUHUMAETCS. B COOTBETCTBUM ¢ Tabiuuamu 9.1 u 9.2.

[TpooIKUTENBHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAIPSDKEHUS - 1 MUH.

Bce BBIIBMXKHBIE 2JIEMEHTBI C BBIKJIIOUYATENSIMU YCTAHABIMBAIOTCA B paboyee MOJOKEHHE,
BKJIFOUAIOT BBIKIIIOYATEIH; BbIIBIKHBIE SJIEMEHTBI C PA3psiAHUKAMHU, CUIOBBIMH U U3MEPUTEIbHBIMU
TpaHcpopMaTopaMH BBIKATHIBAIOTCS B KOHTPOJBHOE IIOJIOKCHHE. VICHBITaHHWE TOBBIIIEHHBIM
HAaIpsKEHUEM MTPOM3BOIAUTCS O PUCOETUHEHHSI CHIIOBBIX Ka0eneil.

18.2.2 UcnbiTaHue U30JIMU BTOPUYHBIX Lemneil
VcribITaHne TOJKHO BBIMTOTHATHCS B COOTBETCTBUH C yKa3aHUSIMHU pasnena 32.2.

183 I1, C, T. IIpoBepka COOCHOCTH ¥ BeJIMYMHbBI BXOKIACHUS
NMOJABMKHBIX KOHTAKTOB B HENMOJABUKHbIE
18.3.1 [IpoBepka cOOCHOCTH KOHTAKTOB

HecoocHocTh KOHTakTOB HE JOMKHA MpeBbIaTh 4-5 MM. BepTukanbHbplii modT namenei
Pa3bEeNUHSIIONTNX KOHTAKTOB BBHIKATHOM TEJIEKKH JIOJDKEH OBITh B Tipeenax 8-14 mm.

18.3.2 Bxo:kaeHue MoABHKHBIX KOHTAKTOB B HENOABH KHbIE
Bxoxxaenne noaBHKHLIX KOHTAKTOB B HEMOABMIKHEIE TOJDKHO OBITHL HE MeHee 15 MM, 3amac xoia
- He MEHee 2 MM.

18.4 11, C. U3mepeHnune cOnpOTHBJICHHUS IOCTOSTHHOMY TOKY

18.4.1 N3mepeHue cONPOTHBJIEHHS MOCTOSTHHOMY TOKY Pa3beMHbIX KOHTAKTOB
ConpoTUBJICHHE Pa3beMHBIX KOHTAKTOB HE JIOJDKHO IPEBBINIATh 3HAYCHUU, TPUBEJICHHBIX B
tabimue 18.1.

Tabmuna 18.1. JlomycTuMble 3HaYSHUS COMTPOTUBIICHHUH ITOCTOSHHOMY TOKY 3jieMeHTOB KPY

N3mepsembrit
% JlomycTrMble 3HaUYEHUS COTTPOTUBIICHHS
AJIEMEHT
1. BTerunbie JlomycTrMbIe 3HaYEHUS COMTPOTUBIICHHS] KOHTAKTOB ITPUBEICHBI B
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KOHTAKTBI WHCTPYKIHSX U3TOTOBUTEIIS.
MEPBUYHOMN LEIH
B ciyyasx, eciv 3HaUEHUS CONMPOTUBIICHUS KOHTAKTOB HE IIPUBEJICHBI B
MHCTPYKLHUSAX U3TOTOBUTENS, OHU JOJDKHBI OBITh HE OoJee:

171 KoHTakToB Ha 400 A - 75 MxOwm;

JUIst KOHTakToOB Ha 630 A - 60 MxOwm;

171 koHTakToB Ha 1000 A - 50 MxOwm;

11t KoHTakToB Ha 1600 A - 40 MxOwm;

st koHTakToB Ha 2000 A u BrIe - 33 MKOM

2. Ca3b 3a3emiienust [He 6om1ee 0,1 Om
BBIJIBHYKHOT'O
3JIEMEHTA C
KOPITYCOM

IIpumeuanue-*3MepeHne BEIIOTHACTCS, €CIIH MO3BOJIsIET KOHCTpYKIus KPVY.

18.5 11, C. KoHTpOo/b COOPHBIX LIUH
KOHTpOJIB KOHTAaKTHBIX COGI[I/IH@HPIIZ C60pHBIX IIWH JOJIKCH BBIIIOJIHATHCA COTJIACHO YKa3aHUAM
pasnena 23.
18.6 I1, C. MexanuuecKkue MCIILITAHUS

HcnpiTanus BKIIIOYAKIOT 5-KpaTHOE BKATHIBAHME W BBIKATHIBAHUE BBIABUKHBIX 3JIEMEHTOB C
MPOBEPKOH COOCHOCTH Pa3beAUHSIONIMX KOHTAKTOB TJABHOW IIEMH, padOThl IITOPOYHOTO
MeXaHHu3Ma, OJIOKUPOBOK, (DUKCATOPOB.

18.7 I1, C. KOHTPOJIb KOHTAKTOB U KOHTAKTHBIX CO€JIUHEHUI
anmnaparoB U TOKOBEAYIIUX YACTel siueeK

KoHntpoib ocymectBiisieTcss B cOOTBETCTBUU € [29] u mpuioxxkenuem . KoHTpoas nmpoBoautcs
MIPU HAIMYUU TEXHUYECKON BO3MOKHOCTH.
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19 KOMILIEKTHBIE PACHPEJEJUTEJBHBIE
YCTPOMCTBA B ME’[AJIJII/I‘IECKQFI OBOJIOYKE C
3JIETA30BOH U3OJSILUEN (KPYD)?

1 O6bEM 1 HOPMBI HCIIBITAHUH OCHOBHOT'O TEXHOJIOTMYECKOTro 060pynoBanue KPYD (BBIKIIOYATENH, PA3beJUHUTENH
C 3a3eMunTesIMHU, TpaHchopmaTopsl Toka u HampspkeHus, OIIH u T.1.) mpuBeneHbI B COOTBETCTBYIOIIUX pa3zienax
HACTOSIIETO CTaHAApPTA.

19.1 I1, C. U3mepeHue CONPOTUBICHNUS IJIABHOM
TOKOBeaylIel Henu

W3mepeHuss NOJKHBI NPOBOJUTHCS B COOTBETCTBHMM CO CXEMOM H3MEPEHMsI COIPOTHUBIICHUS
YY4aCTKOB IJIaBHOM TOKOBOW II€NM, IPUBEIEHHOM M3TOTOBUTEIEM B JKCIUIyaTallMOHHOU
nokymeHTanuu Ha KPYD.

M3mepeHHOe CONpPOTUBIICHUE HE JTOJDKHO NPEBBINIATh 3HAYEHUM, YKa3aHHBIX B JOKYMEHTalUU
WU3TOTOBUTEIS.

19.2. 11, C. U3mepeHne CONPOTUBJICHUS U30JIAI[UM TJIABHOM
TOKOBeAYUIeH Henu

W3mepeHus npou3BoAsITCS MEraoOMMETpoM Ha HampsikeHue 2500 B.
ConpoTHBICHUE U30JISIIIUH JOHKHO OBITh HE HIDKE 3HAYCHHH, MPUBEICHHBIX B Tabuie 12.1.

19.3 I, K. UcnbiTaHKue 2JIeKTPHYECKOH NPOYHOCTH M30ISILMHI
IJIABHBIX Lenen

M3omsiums rnaBubix neneid KPYD nomkHa noasepraTbCsi BBICOKOBOJIBTHBIM  MCIIBITAHUAM
IIEPEMEHHBIM HAIIPSHKEHUEM I10CJIE MOHTAKA WJIM PEMOHTA, 3aTParuBarOIIEro U30JISLUIO TJIaBHBIX
neneid. VcnblTaHus NPOBOASTCA NMPU HOMHUHAJIBHOM JaBJIEHUMHU H3ierasa (cmecu). McmblTaHusm
IIO/JIE’KAaT BCE BHOBb BBOJMMBIE WM OTPEMOHTHUPOBAHHBIC s4YEHKH. VcnbITaHUS NPOBOAATCS C
MIOMOILBI0 UCIBITATEIBHBIX YCTAHOBOK MEPEMEHHOIO HAIPSKEHUS MPOMBIIIIEHHON 4acTOThI WIH
pe30HaHCHOrO THna. JlomyckaeTcsi BHITOJIHEHUE UCIIBITAHUN MIEPEMEHHBIM HAIPSHKEHUEM YaCTOTOU
710 400 I'n. BenmnunHa 1 mops0K MPHIIOKEHUS UCTIBITATEILHOTO HAIIPSKEHUS, ITallbl M OYE€PETHOCTD
WCIIBITAHUS STYEEK OINPEACISIIOTCS TEXHUYECKOW ITPOrpaMMON HUCIIBITAHUM, COCTABIIIEMON C Y4ETOM
nonoxkenuit [OCT 1516.3-96, TOCT P 54828-2011 u tpeboBanuii usrorosureneit KPYJ. Cekuun,
KOTOpBIE B 3THX CIIy4asx HE IOABEPrarOTCs WCHIBITAHUSM, OTACIICHHBIE OT HCIBITYEMOM 4YacTH
BBIKJIFOYATEJIEM WM Pa3beJUHUTENEM, TOJIKHBI ObITh 3a3€MJICHBI.

Jonyckaercss  BbmonHeHue — ucnbiTanuii  KPYD  nocne  3aBepuieHuss  peMOHTHO-
BOCCTAHOBUTEJIbHBIX pabOT MOHMKEHHOW, 10 OTHOIIEHUIO K OJHOMHUHYTHOMY HOPMHPOBaHHOMY,
BEJIMYMHOM MWCHBITATEILHOTO HAIPSKEHUS, COIVIACOBAHHOM C TEXHUYECKHM pPYKOBOAMTEIIEM
CyObeKTa »JJIEKTPOIHEpPreTUKU. VICTbITaHus MJOJDKHBI COIMPOBOXKIATHCA KOHTPOJEM YPOBHS
YaCTUYHBIX pa3psaoB. KOHTpOJIb ypOBHS TONyCKAeTCsl BBIIOJIHATH C IPUMEHEHHEM HMEIOIINXCS B
HaJIU4MH JIEKTPUYECKOT0, AKYCTUUECKOT'0 UIIM BBICOKOYACTOTHOI'O METO0OB U3MEPEHUIN YaCTUYHBIX
paspsaoB. KPYD cuuraercs BbIAEpKaBIIUM HCOBITAaHUSA, €CIM B TMPOLECCE MCIbITAaHUN
OTCYTCTBOBAJIM MPOOOU M30JISIIMU M HE BBISBICHBI YACTUYHBIE Pa3psAbl IOMUMO YPOBHs Iyma. B
cirydae npo0osi JOKHO IPOBOAUTHCS MOBTOPHOE UCIIBITAHUE OTPEMOHTHpOBaHHOTO 06bema KPYD
C KOHTPOJIEM YaCTUYHBIX Pa3psI0B.

194 11, C. UcnibiTaHuE HA TePMETUHYHOCTH

Wcnbrtanust 1omxHbI poBoauThest Ha KPYD, 3anonHeHHOM 10 HOMUHAIBHOTO JIABJICHUS TEM Ke
ra3oM U B T€X )K€ YCJIOBHIX, KOTOPHIC UCIIOB3YIOTCS B SKCIUTYaTaIHH.

JlomycTrMoe 3HaueHue pacxoja dJerasa Ha yredku — He 6onee 0,5 % B rog ot obmieil macchl
arerasa.
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HcnpiTanne Ha TEPMETHYHOCTH MTPOBOIMTCS C IIEBIO MMOATBEP)KICHUS TOTO, YTO PACXOJ Ta3a Ha
yreuku F He mpeBbIaeT HOpPMHUPOBAHHOTO U3TOTOBUTENIEM 3HAUCHHS JIOMYCTUMOTO pacxo/1a raza Ha
yreuku Fp.

Tabmuua 19.1. JlomycTUMBIH pacxos 3Jierasa Ha yTeuKu

TemmnepaTypa okpysxatomer cpespl, °C JlomycTumblil pacxoj Ha yTeukH, Fp.
+40 1 +50 3 Fp
20+2 Fp
-5/-10/-15 /-25 /-30/-40 3Fp
-50 6 Fp
- 60 10 Fp

[Ipu KOHTpOJE HAIWYUSA YTEUKH IIYIIOM TEYEHUCKATeNs OOCIEIYIOTCS MeCTa YIUIOTHEHUH
Pa3bEMHBIX COCOUHEHUN M CBApPHBIX IIBOB M YIUIOTHEHWW MOJBWKHBIX YACTEH pPa3beIUHUTEINICH
3a3eMJIMTENICH M BBIKIIOUaresaeii. B HeoOXoauMbIX ciaydasx (MHOXXECTBEHHBIE MEJKHE JE(PEKTHI B
CBAapHBIX IIBaX, HEOJAroNpHUSATHBIE TMOTOJHBIC YCIOBUS H JAp.) IOMYCKACTCS JIOKATH3alUs
MpEeANnojaraéMo 30HbBI C HEYAOBJIETBOPUTEIBHBIM IOKA3aTeeM TIa30IUIOTHOCTU YKPBIBHBIM
MaTEepUAIIOM.

KoHTposib TpOM3BOAMTCS C TOMOIIBIO TEUYEHCKATENsl C YYBCTBUTEIBHOCTBIO HE MEHee
102 TTa cm®/c [37]. Pe3ynbTaT KOHTPOIS CUMTAETCS YOBJIETBOPUTEIBHBIM, ECIIH BEIXOIHOMN IPHOOP
TEUEUCKATEJIS HE MTOKA3BIBACT YTEUKH.

KoHTposib MOXET NMPOU3BOAUTHCA TAKKE C MOMOILBI CTALIMOHAPHBIX HEMPEPBIBHBIX CUCTEM
KOHTPOJIS (JaTYMKOB) WJIM CIICIIUATIbHBIX TEIJIOBU30POB.

19511, C, T. IIpoBepka coaep:kaHus BJIAr'U B dJierase

[TpoBepke BiarocojepkaHus MOJJIEKHUT TOBApHBIM 3siera3 B cilyyae OTCYTCTBUS cepTH]HKaTa
W3TOTOBHUTENS W OBIBIIMI B YHOTPEOJIEHUM 3Jera3, NpeAHAa3HAYCHHbIC IS 3allOJIHEHUS WU
J103aI10JIHEHHsI Ta30M30J1MpoBaHHbIX 0TcekoB KPYD. MaccoBas 107151 Bl 10JKHA OBITH HE Oosiee
0,0015 % (urto cooTBeTcTBYeT TOuKe pockl MuHyc 40 °C mpu aTMoc(hepHOM TaBICHUN) JUIs 3JIera3a
U3rOTOBJIEHHOTO0 B cooTBeTcTBUH [36]. B ciyuae mpeawsBiCHUS H3TOTOBUTEIEM DIIETa30BOTO
BBIKIJIFOYATEIS TIOBBIIICHHBIX TPEOOBAaHUI K KauecTBY dJierasa, 10 CpaBHEHUIO C yKa3aHHBIMHU TV,
BJIArocoiep>KaHue TaKoro 3Jierasa JOHKHO COOTBETCTBOBATh TUM TPEOOBAHUSIM.

Brnaroconep:xanue anerasa, Haxoasuerocs B orceke KPYD noiexxut n3mepeHuto nepea BBOAOM
KPYD B »skcrmtyaranuio (mociae MpOBEACHHS B HEOOXOIUMBIX cCIydasX IepBOHAYaJIbHOIO
3anoiaHeHus win no3anoiHeHuss KPYD snerasom unum rasoBoi cMeckio). [l mpepoTBpalleHus
KOHJIEHCAllU HauOoJbIlee JTOMyCTUMOE COJIEpKaHUe Bard BHYTPU Ta30M30JUPOBAHHBIX OTCEKOB
KPVYD3 nomxHO ObITh TaKUM, YTOOBI TOUKA POCHI OblIIa HE BhILIE, YeM MUHYC 5 °C a1 u3sMepeHus npu
temmneparype mitoc 20 °C 1 HOMUHAJIBHOM J1aBjieHnH 3s1era3a. CoOTBETCTBYIOIAs MTOMPABKa T0JIKHA
OBITH ClleNIaHa Il U3MEPEHUS BIar0COIEPKaHUS, BBIMIOJIHEHHOTO MIPH IPYTUX TeMIEepaTypax, eciu
MHasl BeJIMYMHA BJIarocoiep kaHus He peaycMoTpeHa usrotosutesiem KPYD.

[Tpu npeBBIIEHUN HOPMATHBA BIAr0COIEPKaHMs B AJIeras3e, HaXOsIIeMCsl B Ta30U30IMPOBAHHOM
orcexke KPYD, HeoOX011MMO MPOU3BECTH OTKAYKY 3JIeras3a, OCYIIKY OTCEKa M 3all0JIHEHUE 3JIera30M.
OTkavaHHBIH W3 OTCEKa 3JIera3 MOXET OBITh BOCCTAHOBIICH W HCIIOJIb30BaH B COOTBETCTBUH C
ykazanusimu npousBoauteneit KPY2 u pexomennanuit FOCT P 54426-2011.

Brnaroconepkanue B djerase, NpeJIHA3HAYCHHOM [UIS IOBTOPHOTO NPUMEHEHHS, JOJDKHO
coorBercTBoBaTh TpeboBanusiM 'OCT P 54426-2011.

19.6 I, C, T. IIpoBepka cpadaTbIBaHUSA 3JI€eKTPOKOHTAKTHOI0 YCTPOiicTBa

NpUOOPOB KOHTPOJIS IVIOTHOCTH 3Jiera3a (ra3oBou cMecu)

[TpoBepka cpabaTbIBaHUS SJIEKTPOKOHTAKTHOI'O YCTPOHCTBA NMPHOOPOB KOHTPOJS IIOTHOCTH
anerasza (ra3oBoil cMecH) MPOU3BOIUTCS MJs KaXAOW U3 TPyNN KOHTAKTOB YCTpPOICTBa mpu
UCKYCCTBEHHOM  CHIDKEHHMM  KOHTPOJMPYEMOTo  NHpuUOOpOM  JAaBiI€HHMS 10  BEJIUYUH
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NpEeayNnpeaUTEIbHOM W aBapUHMHOW CUTHAIW3alMUd. 3HAYEHUS VYKa3aHHBIX BEJIWYUH JOJKHBI
ONpEAENAThCA 110 IOKA3aHUSM KOHTPOJIBHOIO MAaHOMETpa U B JalbHEHIIEM IIPUBEAEHBI K
temneparype miaoc 20 °C. IlomyueHHble TakuM 00pa30oM 3HAuU€HUS JOJHKHBI COOTBETCTBOBATH
HOpPMaTHUBY, YKa3aHHOMY B PYKOBOJCTBe€ 110 3kcIutyarauuu KPYD.

19.7 1, C. IIpoBepka naBjeHusl 3aI0JTHEHUSI 3J1era30M WIN ra3oBoiil cMeChIo
ra3ou30JMpPOBaHHbIX 0TCeKOB KPY D KOHTPOJIbHBIM MaHOMETPOM

[IpoBepka maBieHUs 3aMOTHEHUS 3JIETa30M WM T'a30BO CMECHIO ra30M30JMPOBAHHBIX OTCEKOB
KPY3 pomkHa npou3BOAUTHCS KOHTPOJIBHBIM MAHOMETPOM Kjlacca TOYHOCTH He Huxke 0,6.

W3mepeHHas BeIMYMHA JABJIEHMs, IpuBeleHHas K Temneparype miatoc 20 °C, HaXOguThbCs B
JIMara3oHe, yCTAaHOBJIICHHOM M3TOTOBUTEIIEM

19.8 I, C, T. IIpoBepka padoThl YJIeKTPOMATHUTHOH 0JIOKUPOBKHU

OneKTpoMarHuTHas OJIOKUPOBKA BKJIIOYAeT B ce0sl OJIOKUPOBKY MEKIY BBICOKOBOJIBTHBIMHU
annaparamu B npenenax sueiiku KPVYD, OGnokupoBKYy OT BKIIOYEHHBIX 3a3€MJIMTENEH IIMH U
OJIOKUPOBKY OT PYYHOTO YIPABJICHUS BBICOKOBOJIBTHBIMU ammaparamu. lLlenu OnOKupoOBKU
coOuparoTcsi Ha BTOPUYHBIX KOHTakTax BB ammapaToB B COOTBETCTBUHM CO CXEMaMH,
npenocrasieHHbIMA n3rorosurenem KPVYO. Ilposepka 3akitouaeTcst B pa3spelIeHUH YIPaBICHUS
OTJICIbHBIM aNmapaToOM IPHU BBIIOJHEHUHU YCIIOBUN OJIOKMPOBKHU WJIM 3alpETe YIPaBICHUS, €CIIU
yclloBus He BbINosIHEHBI. [IpoBepka npoBoautes i Beex annapatos KPYO.

19.9 11, C. KoHTpPOJIb ¥ HCTILITAHUS HA MEXaHUYECKYIO
padoToCnoCOOHOCTD

[IpoBepka XapakTEepHUCTUK (3a30pOB B y3J1ax IPUBOJOB, XOJOB IITOKOB HCIIOJIHUTEIbHBIX
3JIEMEHTOB IPUBOJIOB, CTEIIEHU CXKAaTUS MPYXKHUH, U JIp.) B IPOU3BOIUTCA B 00BbEME U 110 HOPMaM,
YKa3aHHBIM B 3KCIUTyaTallUOHHOW JokyMeHTanuu Ha KPYD.

19.10 M. IIpoBepka OTCYTCTBHSI YACTUYHBIX Pa3ps/I0B

[IpoBepka OTCYTCTBUS YaCTHUYHBIX pa3psioB NPOU3BOAMUTCS IO PEUIEHUI0 TEXHUYECKOTO
pyKOBOJUTENS CYyOBEKTa JIEKTPOIHEPTETUKH.
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20 KOMIUVIEKTHBIE DKPAHUPOBAHHBIE TOKOITPOBO/bI
6 kB Y1 BBIIIE!

1 O6bEM M HOPMBI MCTIBITaHMH 0GOPYAOBaHMS, BCTPOEHHOTO B TOKOIPOBOJ (M3MEPHTENLHBIE TPAHCPOPMATOPHI,
KOMMYTAllMOHHAS aNlapaTypa, BEeHTUIbHBIC Pa3pSAAHUKH U T.I1.), IPUBEACHBI B COOTBETCTBYIOLIUX Pa3/ieaX HaCTOSILEro
CTaHjapra.

B sToMm pazznene npuBeneHbl 00bEM U IEPUOJUYHOCTS UCIIBITAHUH CMOHTUPOBAHHBIX TOKOIIPOBO/IOB.

20.1 I1, K. U3mMepeHue CONPOTUBICHUS U30JISLINH

H3mepenue npou3BOAUTCS METAOMMETPOM Ha HampsbkeHue 2500 B.

ConpoTuBieHre H30JSLUU, HU3MEPEHHOE IMpU BBOJAE TOKONPOBOAA B JKCIUTyaTallHIo,
UCIOJIB3YETCSI B KAayeCTBE HCXOJHOIO Ul IOCIEAYIOUIEr0 KOHTPOJs, IPOBOAMMOIO IpHU
KanuTaJIbHOM peMOHTE TeHepaTopoB win KPVY.

20.2 I1, K. UcnibITaHHE U30/IILMH TOKOIPOBOAA
MOBBILIEHHBIM HaNPsizKeHueM 4acToThl S0 I'n

HcnpiTanue npoBOAUTCS Ha 000PYI0BaHUH HapspKeHueM 10 35 kB BKIrounTenbHO.

3HavYeHHE UCTIBITATEILHOTO HAMPSKEHUSI TPH OTCOSMHEHHBIX OOMOTKAX F€HEPATOPOB U CUIIOBBIX
TpaHcGOpMATOPOB MPUHUMAETCA B COOTBETCTBUU ¢ Tabiuuamu 9.1 u 9.2. Jlyig TOKOMPOBOIOB C
001IKM U1 BCeX Tpex (a3 IKPaHOM UCTIBITATEIHLHOE HAIPSHKEHUE TPUKIIAIBIBACTCS MTOOUYEPETHO K
KaKI0H (haze TOKOMPOBO/Ia MPU OCTATBHBIX (a3ax, COETUHEHHBIX C 3a3€MJICHHBIM KOKYXOM.

[1po10KUTENTBHOCTD IPHIIOKEHUS UCTIBITATEIBHOTO HANPSDKEHUS - 1 MuH.

20.3 I1, K. IIpoBepka KauecTBa BbINOJHEHHUS COeINHEHNI
IIMH 1 JKPAHOB

HpOBepKa KadueCTBa BBIITIOJHCHUS COCI{I/IHGHI/If/'I IIHWH TOKOIIPOBOAOB OOJIKHA IMPOHU3BOAUTLCA B
COOTBETCTBUH C TPEOOBAHUSIMH WHCTPYKIIMUA U3TOTOBUTEIIS.

HpOBepKa Ka4ueCTBAa CBAPHBIX COGI[I/IHGHI/Iﬁ P MOHTAaXXE TOKOIIPOBOAOB JOJI’)KHA BBITIOJIHATHCA B
COOTBETCTBUU C HUHCTPYKIMEH MO CBapKe AIIOMUHUS WIH, NMPH HAIUYUU COOTBETCTBYIOIIEH
YCTaHOBKH, MCETOAOM PCHTICHO- HWJIM TraMMacCKOIIMHu, WU CHOCO6OM, PEKOMEHAOBAaHHBIM
H3TOTOBUTEIIEM.

IBwI CBApHBIX COGI[I/IHGHI/Iﬁ IIWH U 9KPaHOB JOJI’KHBI OTBCYATH CICAYIOIIUM Tpe6OBaHI/I${M:

- HE JIOMYCKAIOTCS TPELIUHBI, TPOKOTH, HE3aBAPEHHbIE KPaTephl U HEMPOBAPHI, COCTABISIONINE
6osee 10 % muHb! mBa npu riryorHe 6osee 15 % TonMHBI CBApUBAEMOTO METaJLIA;

- CyMMapHO€ 3Hau€HHe HempoBapa, MOAPE30B, Ta30BBIX TMOpP, OKHCHBIX H BOJIB(PAMOBBIX
BKJIIOUECHHUN CBApHBIX IIHWH W 3KPaHOB M3 AJIIOMUHHA W €TO CIUIAaBOB B KAXKJIOM paCCMaTpUBacMOM
CEUYEeHUHU JOJDKHO ObITh He Oonee 15 % ToNmMHBI cBapuBaeMoro MeTaiia. B skcmimyaranuu
COCTOSAHUEC CBAPHBIX KOHTAKTHBIX COGI[I/IHGHI/II\/'I OIpeaACIACTCA BU3yaJIbHO.

20.4 11, K. IIpoBepka yCTPOMCTB HCKYCCTBEHHOM

BCHTH/JISAIIUU TOKOIIPOBOAA
IIpoBepka NpOU3BOAUTCS COIIACHO MHCTPYKIIUH U3TOTOBUTENS.

20.5 I1, K, M. IIpoBepka OTCYTCTBHS KOPOTKO3aMKHYTBIX
KOHTYPOB B TOKOIPOBOAAX r€HEPATOPHOI 0 HATIPSIKEHUSI

[IpoBepka mnpu BBOJAE TOKONPOBOAOB B OKCIUTyaTallMI0 M MPU KalHUTAIbHBIX PEMOHTAxX
npou3Boautcs cornmacHo Tabmume 20.1. Kpome Toro, mpoBOAUTCS TETUIOBHU3HOHHBINH KOHTpPOJIH B
COOTBETCTBUH C yKa3aHUAMHU NpuiioxeHus /1.
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Ta6muma 20.1. Kputepun oTCyTCTBUS KOPOTKO3aMKHYTHIX KOHTYPOB B TOKOIIPOBOJIAX

Konctpyknus
TOKOIIPOBOJ1a

IIpoBepsiemblii y3ei

Kpurepnii onieHKH cOCTOSIHUSA

[Ipumeuanue

C
HEIIPEPBIBHBI
MU 3KpaHaMH

W3onsmms 5KpaHOB WM KOPOOOB
TOKONpPOBOJAa  OT  Kopiyca
TpaHcopMaTopa U TeHEpaTopa
[IpU:

HETIPEPHIBHOM  BO3JyLIHOM
3a30pe (LIesn) MEXKIY IKpaHaMU
TOKOIPOBOIa M KOPITyCOM
reHepaTopa;

OJJHOCTOPOHHEH  W30JISIHU
YIJIOTHEHUH 3KPaHOB M KOPOOOB
TOKOIPOBOIA ~ OT  KOpIIyca
TpaHc(opMaTopa U reHepaTopa;

JBYCTOPOHHEH  M30JISILIUU
YIUIOTHEHUM ChEMHBIX SKPAaHOB U
KOpoOoB TOKOIIPOBO/1A,
MOJACOCIUHEHHBIX K KOPIyCY
TpaHcopmaTopa u reHepaTopa

OtcyrcTBUE METAIITNYECKOTO
3aMBIKaHUsI MEXAY OJKpaHaMu U
KOPILyCOM I'eHepaTopa

IlesnocTHOCTH U30JIAUOHHBIX
BTYJIOK, OTCYICTBHE  KacaHH:A
IIOBEPXHOCTSAMHU  SKpaHOB WU
KOpoOOB (B MecTax H30JMPOBKH)
KOpIlycoB  TpaHchopmaTopa U
reHeparopa

Conpotusnenue U30JIALUH
ChEMHOI'0 DJKpaHa WM KopoOa
OTHOCHUTEIJIBHO KopIyca
Tpanchopmaropa M TeHepaTropa
IOpU JEMOHTHPOBAHHBIX CTSDKHBIX
mIImuiIbKax u 3a3€MJIA IO X
IPOBOJHUKAX JOJDKHO OBbITh He
meHee 10 kOm

[Tpu
BHU3yaJIbHOM
OCMOTpE

[Ipu
BHU3yaJIbHOM
OCMOTpE

H3mepsiercs
MEraoMMETPOM
Ha
HaIpsKEHUE

500-1000 B

Cex1nmoHupoB
aHHbIE

N3onsauus PE3UHOBBIX
KOMIIEHCATOPOB JKpPaHOB
TOKOIIPOBOJIOB  OT  KOpIIyca
TpaHcopmaTopa U reHepaTopa

Nsonsauus PE3UHOBBIX
YIJIOTHEHUI CBhEMHBIX u

MMOABHIKHBIX 5KPAHOB

3a30p B CBETy MEXIy OonTamu
COCEIHMX  HAXHUMHBIX  KOJIEIL
PE3UHOBOTO KOMIIEHCAaTopa
JIOJDKEH OBITH HE MeHee 5 MM
ComnpoTHBIEHUE U30JISINHU YKpaHa
OTHOCHTEJILHO
METaJUIOKOHCTPYKIUN npu
JIEMOHTHUPOBAHHBIX CTSKHBIX
HIMUIBKAX JOJDKHO OBITE HE MEHEE
10 kOm

ITpu
BH3YyaJIbHOM
0oCMOTpe

Hsmepsercs
MEraoMMETPOM
Ha
HaInpsHKEHUE

500-1000 B

Bee Tunel c{HM3onsuuoHHbIE npokyaaky|ConpoTuBIIEHNE m3omsiuuu|(l. M3mepserca
JIBYXCJIOMHBI [CTAHUH 3KPaHOB MPOKJIAZIOK OTHOCUTEJIBbHO|META0MMETPOM
MU METAJJIOKOHCTPYKIIMA ~ JOJDKHO|HA
MIPOKJIaAKaMHU ObITh HE MeHee 10 kKOM HaIpsKEHUE
CTaHHUH 500-1000 B
SKPaHOB 2. CocrosiHue
M30JISIIMOHHBIX
BTYJIOK OOJTOB
KpEIUIEHUS
CTaHWUH
IIPOBEPSIETCS
BH3YAJIbHO
Bce tumnst MexnyhazHble Tary| Tsaru JOJKHBI umerts|([Ipu
pa3beIMHATENEN U|U30JIALMOHHBIE  BCTaBKM  WJIM|BU3YyaJbHOM
3a3eMIINTENEN JPYTHE 3JIEMEHTHI, HCKIIYAIOINE|0OCMOTPE
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Konctpyknus

[IpoBepsemblil y3en Kputepuit onenku cocrosinus | [Ipumedanue
TOKOIIPOBOJ1a

o0Opa3oBaHHe KOPOTKO3aMKHYTOTO
KOHTYpa

20.6 I, K, T, M. KoHTpOJIbHBII aHAJIM3 I'a3a HA COJAePKaHUe
BOJA0POJa U3 TOKONIPOBOAA
[Tpon3BOIUTCS B COOTBETCTBUU C TyHKTOM 6.26.

20.7 M. Ten10BU3MOHHBIN KOHTPOJIb
HpI/I KOHTPOJIE OLICHUBACTCA HArp€B KOHTAKTOB M KOHTAKTHBIX COGI[I/IHGHI/Iﬁ TOKOBCAYILICTO
KOHTypa. TenjaoBU3MOHHBIN KOHTPOJIb IPOU3BOJAUTCA B COOTBETCTBUM C YKazaHUAMHU [29] u
MMPUIIOKCHUA II KOHTpOJ'IB IMPOBOAUTCA IIPpHU HAJIUMIUHU TEXHUYECKOU BO3MOKHOCTH.
20.8 M. KoHTpOJIb YaCTUYHBIX Pa3psi/i0oB

KOHTpOJIb YaCTUYHBIX Pa3psiioB MPOHM3BOMUTCS IO PEIICHUI0 TEXHHUYECKOTO PYKOBOIHUTEIS
CyOBeKTa dIIEKTPOIHEPTETHKH.
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21 TOKOIPOBO/IbI DJIET'A30BBIE (TJ) HA
HAMNPSIKEHUE 110-750 kB

1 OO6BEM M HOPMBI HCIIBITAHUI 00OPYIOBaHMS, BCTPOEHHOTO B TOKOIPOBOJ (M3MEPHTENIbHbIE TpaHCc(HOpMATOpBI,
KOMMYTAllMOHHAS aNlapaTypa, BEeHTUIbHBIC Pa3pSAAHUKH U T.I1.), IPUBEACHBI B COOTBETCTBYIOLIUX Pa3/ieNax HaCTOSILEro
CTaHjapra.

B sToMm pazzaene npuBeneHbl 00bEM U IEPUOJUYHOCTS UCIIBITAHUH CMOHTUPOBAHHBIX TOKOIIPOBO/IOB.

21.1 I1, K. M3mMepenne cONpoOTHBJICHUS U30JIILIUH IJIABHOM
nenu

N3mepeHus npou3BoAsTCS MEraOMMETpoM Ha HanpsikeHue 2500 B.
ConpoTHBICHUE U3OJISIIIUH JOHKHO OBITh HE HIDKE 3HAYCHHM, MPUBEICHHBIX B Tabnuie 12.1.

21.2 11, K. U3MepeHust CONPOTUBJICHUSA IIABHOM LeIH

W3mepennst TOJKHBI NMPOBOJAMUTHCS B COOTBETCTBUM CO CXEMOW H3MEpPEHHUs CONPOTUBIICHUS
IJIAaBHOM TOKOBOM LI€TIH, TPUBEAEHHON M3rOTOBUTENIEM B SKCILTYaTAllMOHHON TOKyMeHTauu Ha TO.

N3mepeHHOe CONMpPOTUBIIEHUE HE JOJIKHO MPEBBINIATh MAKCUMAJIbHBIX 3HAYEHUH, TOMYCTHUMBIX
MIPY IPUEMO-CIIATOYHBIX UCIIBITAHUSX.

21.3 11, K. UcnibITaHus 3JIeKTPUYECKON MPOYHOCTH
H30JISIIIMU HanpskeHueM yacToTol 50 ',

M3omsauust rnaBHbIX 1ened TO 1OMKHA TOABEPraTthCs BBICOKOBOJIBTHBIM —HUCIIBITAHUSAM
NepEeMEHHBIM HANpsDKEHHEM TI0C/Ie MOHTaXKa MJIM PEMOHTA, 3aTParkBaOLIero U30JSIHIO TJIaBHBIX
neneid. VcnplTaHUS TPOBOASTCS NMPH HOMUHAIBHOM JaBJIEHWHU dierasa (cmecw). McmbTanusam
HOJJIS)KAT BCE BHOBb BBOAMMBIC WJIM OTPEMOHTHPOBAHHBIC SYCHKH. VICHBITAHUS TPOBOASATCS C
MIOMOIIBIO MCIIBITATENIbHBIX YCTAHOBOK MEPEMEHHOTO HAIPSDKEHUS MPOMBIIIICHHON 4acTOTHI WU
pE30HaHCHOTO THIA. J[oImycKaeTcsl BBINOTHEHNE UCTIBITAHUN TEPEMEHHBIM HalPsDKEHHEM 4acTOTOM
10 400 I'n. BenmmunHa 1 OPSIOK MPHITOKEHHSI HCTIBITATEIbHOTO HATIPSKEHHSI, TAIbl K 0Y4ePETHOCTD
UCTIBITAHUS SIYEEK ONPEIEISIOTCS TEXHUYECKOH MporpaMMoil UCTIBITAaHUHN, COCTABISIEMO ¢ yueToM
nonoxennit [OCT 1516.3-96 u tpeboBanuii m3rorosuteneiit TD. Cekunu, KOTOPBIE B ATHX CITydasix
HE TMIO/IBEPraloTCsl MCIBITAaHUSAM, OT/IENEHHbIE OT HWCHBITYEeMOW YacTH BBIKIIOYATEIEM WU
pa3beIMHUTEIIEM, JTOJDKHBI OBITh 3a3€MJICHBI.

JlonmyckaeTcst BelloyiHeHHe HcnbiTaHuil TO mocie 3aBepIiieHus peMOHTHO-BOCCTAHOBUTEIbHBIX
paboT TOHW)KEHHOW, IO OTHOWMIEHHIO K OJHOMHHYTHOMY HOPMHPOBAaHHOMY, BEIMYMHON
UCTIBITATEIbHOTO HAINPSDKEHUS, COIVIACOBAHHOM C TEXHUYECKMM pPYKOBOJIUTENEM CyOBbeKTa
DIIEKTPOIHEPTEeTUKU. VICTIBITAaHUS JOJDKHBI COMPOBOXAATHCS KOHTPOJIEM YPOBHSI YaCTUYHBIX
pa3panoB. KoHTpoab ypoBHS JIOMyCKaeTcsi BBIMOJHATh C MPUMEHEHUEM HMEIOIIUXCS B HAJIWYUU
AIIEKTPUUYECKOTO, AKyCTHYECKOTO WJIM BBICOKOYACTOTHOTO METOJOB HM3MEPEHUH YaCTHYHBIX
pa3psanoB. TO cuntaercst BblIEpKaBIIUM UCIBITAHUS, €CIH B MPOLIECCE UCIBITAHUNA OTCYTCTBOBAIIN
poOOM M3OJIALIMY U HE BBISABICHBI YaCTHYHBIE pa3psiibl MIOMUMO YPOBHS Iryma. B cirygae mpo6ost
JIOJDKHO TIPOBOJAUTHCS TOBTOPHOE HCIBITAHWE OTPEMOHTHPOBAHHOrO o0bema TD ¢ KOHTposieM
YaCTUYHBIX Pa3psIOB.

21.4 11, K. KoHTpPOJIb repMEeTUYHOCTH 000J109€eK

HcnpiTanus JOJKHBI MPOBOAUTHCS Ha TO, 3al0JIHEHHOM /10 HOMHMHAJIBHOTO JIaBJICHUS TEM Ke
ra3oM U B T€X K€ YCIOBUSIX, KOTOPBIE UCIIOIB3YIOTCS B 3KCIUIyaTallHuH.

KonTpons mnpou3BoauTCcs C TMOMOINBIO TEYEHUCKaTeldsl C YYyBCTBUTEIBHOCTBIO HE MeEHee
10% Ta cm®/c. Illynmom Teuenckarens oOCIeIyIOTCS MecTa YIIIOTHEHHH CTBIKOBBIX COEAMHEHHi 1
CBapHbIX IIBOB 000JIOUKH. Pe3ynbTaT KOHTPOJIS CUMTAETCS yIOBJIETBOPUTEIbHBIM, €CIH BHIXOAHON
npuOOp TeUeHncKaTellsi He MOKa3bIBAET YTEUKH.
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JlommycTMoe 3HaYeHHUE pacxo/ia djeras3a Ha yTeuku — He 6osee 1 % B roj ot o0111ei Maccel dierasza
[38].

KOHTpoJIb MOXXET MpPOW3BOAUTCS TAKXKE C TOMOIIBIO CTAIMOHAPHBIX HEMPEPBIBHBIX CHCTEM
KOHTPOJIS (JaTYMKOB) WM CHELMAIBbHBIX TEMIOBU30POB.

21511, C, T. IIpoBepka coaepkaHusi BJArd B dJjierase

[TpoBepke BiarocojepKaHus MOJICKHUT TOBAPHBIM 3Jiera3 B Cllydyae OTCYTCTBUsSI cepTH]HKara
W3rOTOBUTENS W OBIBIIMI B YHOTPEOJICHWM 3Jjera3, NpeAHa3HAYCHHbIC [UIS 3alloJIHCHUS WA
JI03aII0JIHEHHSI Ta30M30JIMPOBAaHHBIX O0TCEKOB TJ. MaccoBas a0 BOIBI JOJDKHA OBITH HE Ooee
0,0015 % (uro cooTtBeTcTBYET Touke pockl MuHyc 40 °C mpu atMochepHOM AaBIICHUN) AJIs 3Jerasa
U3rOTOBJICHHOTO B cooTBeTcTBUH [36]. B ciydyae npeabsBicHHS W3rOTOBHUTEIEM 3JIETa30BOTO
BBIKJIFOYATEJIS MIOBBIIICHHBIX TPEOOBaHUI K KA4eCTBY dJierasa, 1o CpaBHEHUIO C yKa3aHHBIMU TV,
BJIAr0COJIEpKaHUE TAKOTO JIeras3a JOHKHO COOTBETCTBOBATh STHM TPEOOBAHUSIM.

Braroconepskanue anerasa, HaXOISIIEroCst B OTceke TD MOUICKUT U3MEPEHUIO TIepe/l BBOJIOM
TD B akcmuTyaranuto (TIocie MpoBeIeHUS B HEOOXOIUMBIX CITydasX NMEPBOHAYAIBHOTO 3aNOJTHEHUS
win no3anonHeHuss TO anera3om wuiu ra3oBod cMechio). s mpenoTBpaiieHusl KOHJICHCAIUU
HanOoJIbIIIee JOMYCTUMOE COJIEPYKAHHE BJIAard BHYTPH Ta30M30JMPOBAHHBIX OTCEKOB TD IOIIKHO
OBITH TAaKKUM, YTOOBI TOYKA POCHI ObLIIa HE BBIIIE, 4eM MUHYC 5 °C 17 u3MepeHus Npu TeMieparype
witoc 20 °C 1 HOMUHAIILHOM JaBJieHuU 3jera3a. COOTBETCTBYIONIAs MOMIPaBKa JOJIKHA OBITH C/Ie/IaHa
JUTS. K3MEPEHHSI BJIAr0COICPyKaHHMsI, BBITOJHEHHOTO NIPU IPYTUX TEMIIEpATypax, €CIM HHas BETUYHHA
BJIArOCOJIEPKAHMSI HE TIPEIyCMOTpeHa n3rotoBureieM 10.

[Tpu npeBbIIEHUU HOPMATUBA BIAr0COICPKaHU B AJIera3e, HaXOIsIIEeMCs B Ta30U30IMPOBAHHOM
orceke TO, HEOOXOAMMO MPOM3BECTH OTKAUKY 3JIEras3a, OCYIIKY OTCEKa M 3aIllOJTHEHHE SJIETa30M.
OTkayaHHBIA M3 OTCEKa 3Jiera3 MOXET OBITh BOCCTAHOBIEH M HCIOIB30BAaH B COOTBETCTBUU C
ykaszanusmu rpousBojuterieid TO u TOCT P 54426-2011.

Brnaroconepkanue B 3jerase, NpeIHA3HAYCHHOM JUIS IOBTOPHOTO TNPUMEHEHUS, JIOJIKHO
cootBercTBOBaTh TpeboBanusim 'OCT P 54426-2011.

21.6 I1, C. IIpoBepka naBJjieHUs 3aNI0JTHEHHUS 3JI€ra3oM HJIH ra30Boil CMeChI0
ra3ou30JJUPOBAHHBIX 0TCEKOB T KOHTPOJIbHBIM MAHOMETPOM

[TpoBepka naBieHMs 3alOJIHEHHS JI€Ta30M WIN Fa30BOM CMECHIO I'a30M30JIMPOBAHHBIX OTCEKOB
T3 nomxHa NPOU3BOIUTHCS KOHTPOJIBHBIM MaHOMETPOM Kilacca TOYHOCTH He Huke 0,6.

W3mepeHHas BeMUKHA JaBJIeHMs], IpUBeIeHHas K TemnepaType mitoc 20 °C, 10mKHa HAXOIUThCS
B JIMAla30HE, yCTAHOBJIEHHOM M3TOTOBUTEIEM

21.7 M. KoHTPOJIb OTCYTCTBHS YACTHYHBIX Pa3psiI0B

KOHTposlb OTCYTCTBHSI YAaCTUYHBIX pAa3psiIOB MPOU3BOAUTCS MO PEIIEHUID TEXHUYECKOIro
pYKOBOJUTENS CyOBEKTa 3JIEKTPOIHEPTETUKH.
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22 TOKOIIPOBOJBI C JJUTOM (TBEPION) N30JISIIIUENA HA
HATIPSI)KEHUE 6-35 kB!

! Yicnibiranus npoussoasTes B 00bEMe, ykazaHHoM B paszeie 20, nynxtsr 20.1, 20.2, 20.3.

22.1 M. KoHTpPOJIb YACTHYHBIX Pa3psi/ioB

KoHTposib 4aCTUYHBIX pa3psioB MPOU3BOAMUTCS IO PEIICHUIO TEXHUYECKOTO PYKOBOJUTENS
CyOBeKTa JEKTPOIHEPTETHKY.

22.2 M. Ten10BU3HOHHBIN KOHTPOJIb

TermoBU3UOHHBIA KOHTPOJIb MTPOU3BOJAUTCS B COOTBETCTBUU C YKA3aHUSMHU [29] U MPUIIOKEHUS
. KoHTpOIb IPOBOAUTCS IIPU HAIMYUU TEXHUYECKON BO3ZMOKHOCTH.
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23CBOPHBIE U COEAUHUTEJIBHBIE HIUHBI, ZKECTKAS
OILINHOBKA

23.1 I1, K. U3mMepeHue CONPOTUBIEHHUSI M30JISIIIUM TOABECHBIX
U ONOPHBIX (hap(PhopoBbLIX H30JATOPOB

N3mepenne mpon3BoauTcss MeraoMMeTpoM Ha HamnpsbkeHue 2500 B ToIbKo mpu MOOKUTEIIbHOM
TEMIIEPATYPE OKPYXKAIOIIETO BO3/1yXa.

[Ipy MOHTa)xe HU30JATOPOB COMPOTHBIICHUE H3OJSAIUM U3MEPSETCs] HEMOCPEICTBEHHO Iepen
YCTaHOBKOM M30JITOPOB.

ConpoTuBiIeHHE Ka)XJ0ro HU30JSTOpa WM KaXAOro 3JEMEHTa MHOTO3JEMEHTHOIO H30JsTopa
JoKHO OBITh HE MeHee 300 MOwm.

23.2 11, K. UcnibITanne M30JISII[UH IIHH MOBBLIIIEHHBIM
HanpsikeHueM 4acToThl S0 I'n

HcnplTaHue npoBOANUTCS HA 000pYI0BaHUM HaIpsbKeHHeM 10 35 kB BKiIrouuTenbHO.

3Ha4yeHUe UCIIBITaTeNIbHOTO HANPSKEHUsl IPUHUMAETCS B COOTBETCTBUU ¢ Tabiaumnamu 9.1 n 9.2.

BHOBp  ycTaHaBiIMBacMble MHOIOJJEMEHTHBIE WJIM  IOABECHBIE  H30JIATOPBI  JOJIKHBI
WCIIBITBIBATHCS NOBBILICHHBIM HamnpsbkeHneM 50 kB gactoTsl 50 I'n, npukiaabiBaeMbeIM K KaXKIOMY
DIIEMEHTY U30JATOpa.

[Tpo0IKUTENBHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAIPSDKEHUS - 1 MUH.

23.3 IIpoBepka cOCTOAHUS BBO/IOB, ONIOPHBIX U MPOXOAHBIX
U30JI1ITOPOB
HpOI/ISBOI[I/ITCH B COOTBCTCTBHUHU C ITIOJIOKCHUAMU pa3iciia 29.

23.4 M. Ten10BU3MOHHBIi KOHTPOJIb

TennoBU3UOHHBIN KOHTPOJIb MPOU3BOJUTCSA B COOTBETCTBUU C YKa3aHUAMHU [29] U NPUITOKEHUS
. KOHTpOab MPOBOAUTCA MPU HATMYUHN TEXHUYECKOW BO3MOKHOCTH.

23.5 KOHTPOJIb KOHTAKTHBIX COeIMHEeHUIt
KOHTpOJIB HpOI/ISBOI[I/ITCSI B COOTBCTCTBUHU C ITOJIOKCHUSIMU pasz[ena 37
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24 TOKOOT'PAHNYUBAIOIINE CYXUE PEAKTOPBI

24.1 11, K, T. U3mepeHue conpoTHBJIEHUS H30JISILMU 00MOTOK
OTHOCHUTEJILHO 00JITOB KpeIlleHus

N3mepenne mpousBoauTcs MeraommeTpoM Ha HampspbkeHue 1000-2500 B. 3nauenue
COIPOTHBIICHUS U3OJISAIIMA BHOBb BBOAMMBIX B IKCILTyaTallI0 PEAKTOPOB JOKHO OBITh HE MEHEe
0,5 MOwM u coctaBnats He MeHee 0,1 MOM B nporiecce 3KCITyaTalnm.

24.2 11, K. UcnibiTaHUEe OMOPHBIX M30JIATOPOB peaKkTopa
NOBBINIEHHBIM HanpsikeHneM YyactoThl 50 I'y
HcnipITanue npoBoAUTCs Ha 000pyIOBaHUN HANpspKEHUEM 10 35 KB BKIIOUUTENBHO.
3HaueHne UCHBITaTEILHOTO HAIMpsKCHUA MPUHUMACTCA B COOTBETCTBUU C Ta6J'II/ILIaMI/I 9.1m9.2.
HcnpiTaHue OMOPHBIX M30JATOPOB PEAKTOPOB IOBBIIIEHHBIM HampspbkeHHeM vacToTel 50 I'n
MOXET IMMPOU3BOJUTHCSA COBMECTHO C U30JIATOPAMH OLIMHOBKHU STYEHKU.
HpOIIOJDKI/ITeJ'IBHOCTI) IMPUITIOKCHUA UCTIBITATCIIBHOTI'O HAIIPSAKCHUA - 1 muH.
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253JIEKTPO®UIIBTPHI

25.1 I1, K, T. U3mepeHue conpoTHBJIEHUS H30JISILMU 00MOTOK
TpaHc(popMaTopa arperara NUTAHUSA

N3mepenne nmpousBoauTes MeraommeTpoM Ha Hamnpspkenue 1000-2500 B.

ComnpoTuBienue u3osauuu oOMoTok Hamnpspkenrem 380 (220) B BMecTe ¢ MOJACOCIMHEHHBIMU K
HHM LETSIMH JIOJIKHO ObITh He MeHee | MOm.!

ConpoTuBieHNHE U30ISIIUNA OOMOTOK BBICOKOT'O HAIIPSDKEHHST HEe AOJKHO ObITh HIke 50 MOM nipu
temriepatype 25 °C unu He 10/DKHO ObITh MeHee 70 % 3HadeHwus], yKa3aHHOTO B MACIIOPTE arperara.

25.2 11, K. UcnbiTanue n3oasiuun nenei 380 (220) B
arperata nuTaHusi

VcnpITanue U30JI1MH IPOU3BOAMTCA HanpskenneM 2 kB gactoroit 50 ' B Teuenne 1 mun.t

! Dnementrl, paGoTaromue npy HanpsokeHU 60 B 1 HIDKe, TODKHBI OBITh OTKITIOYEHBL.

253 I1, K, T. U3mepenne conpoTHBJIEHUS] U30JISIIIUN Kabesst
BBICOKOT'0 HANPSIZKEHUsI

ComnpoTHBICHUE H30JIAIMK, U3MEPEHHOE MEraoMMeTpoM Ha HampspkeHue 2500 B, He momkHO
ObITh MeHee 10 MOm.

25.4 I1, K. UcnpITanne u30sIIMHA Ka0eJIs BbICOKOTO
HANpPsiKeHUs] 1 KOHIEBBIX Ka0eJbHbIX My(T

HcnpiTaHue npou3BoAUTCs HanpsbkeHneM 75 kB noctossHHOro Toka B TeueHue 30 MuH.

25.5 I1, K. UcnbiTanue TpaHc(hOpPMATOPHOT O MacJia

[TpenenpHO NOMyCTHMBIE 3HAYCHHS IIPOOMBHOTO HANPSDKEHUS Maciia: o 3aymBkY - 40 kB, mocie
- 35 kB. B macne He T0MIKHO COIepKaThCs CIEI0B BOJIBI.

25.6 I1, K, T, M. IlpoBepka ucIpaBHOCTH 3a3eMJIeHHS
3JIEMEHTOB 000py/10BaHUA

[Tpon3BomuTCST TPOBEpKAa HAIEKHOCTH KPETUICHHUS 3a3€MIIUTENBHBIX IIWH K 3a3eMIIUTEISIM U
CJICAYIOUIMM 3JIEMEHTaM OOOpYIOBAaHUS: OCAJAUTENIBHBIM 3JIEKTPOAAM, MOJ0XKUTEIbHOMY HOJIOCY
arperaTa IMHUTaHU, KOPITYCY MEKTPO(UIbTPa, KOPITycaM TpaHc(HhOpMaTOPOB H IEKTPOIBUTATEINECH,
OCHOBAHHIO TMEepeKIouaTesNel, kapkacaM naHesei U UTOB yIpaBlIeHHs, KOKyXaM KaOessi BHICOKOTO
HaIPsKEHUS, JTFOKaM JIa30B, IBEpKaM M30JIATOPHBIX KOPOOOK, KOpoOkam kabenbHbIX MY(T, (prraHiiam
U30JIATOPOB U IPYTUM METAJUINYECKUM KOHCTPYKILIUSM COTJIACHO MPOEKTY.

25.7 I1, K, T. IIpoBepka conpoTUBJIEHHUsI 3a3eMJISTFOIIIHX
YCTPOIiCcTB
COHpOTI/IBJ'ICHI/IC 3a3CMJIMTCIIA HE NOJDKHO MPCBLIMIATH 4 OM, a MepexoaHOC COIPOTHUBIICHUC
3a3eMJISIONINUX YCTPOUCTB (MEXITY KOHTYPOM 3a3€MJICHHUS U JIETalIbio 000pYyI0BaHUS, TIOJISKAIIICH
3azemsiennio) — 0,05 Om.
258 I1, K, T. CHsiTHe BOJIbT-aMIIEPHBIX XapPAKTEPUCTHK

BosbT-aMriepHble  XapakTEpUCTUKH AJIEKTPOPMIbTpa (3aBHCUMOCTh TOKa KOPOHBI TOJEH OT
MIPHJIOKEHHOTO HAINPSDKEHWsS) CHUMAIOTCSA Ha BO3AYyXEe M JBIMOBOM Ta3e COTJIACHO YyKa3aHUSAM
Tabaunsl 25.1.
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Tabmuma 25.1. Yka3aHus 1o CHATHIO XapaKTEPUCTHK AIEKTPOPHIBTPOB

HcnbiTyemblii
00BEKT

HOpﬂI[OK CHATHUS BOJIBT-AMIICPHBIX XaPAKTCPUCTHK

TpeGoBanwms K
pe3yJibTaTaM
HUCIILITAHUN

1 Kaxnoe
rnoJe Ha

BO3JIyX€

BosbT-amriepHass  XapakTEepUCTHKAa  CHHMAaeTCsl  TpHU
TJTABHOM TTOBBIIICHUN HAIMPSDKCHUS 10 MAaKCUMAaJIbHOTO C
WHTEpBaJaMHd HM3MEHEHUsI TOKOBOM Harpy3ku 5-10 %
HOMHWHAJILHOTO 3HAYCHHUS JI0 MPEANPOOOHHOr0 YpOBHS CO

[IpoOuBHOE HaNpsHKEHUE
Ha JJIEKTPOJAax IOJHKHO
ObiTb He MeHee 40 xB
HpI/I HOMHMHAJIBHOM TOKC

Harpy3ku. OHa CHMMAeTCsi NPU HOMHUHAJIBHON MapoBOU
Harpy3ke KOTJIa M BKJIIOYEHHBIX B HENPEPHIBHYIO padboTy
MEXaHU3MaXxX BCTPSAXUBAHUS 3JIEKTPOJOB

ckopocthto He Oomee 1 kB/c. Ona cHuMaercs npu|KOpOHBI B  TEUYCHHE
BKJIIOUEHHBIX B HENpPEPBIBHYIO paboTy MexaHusMmax |15 mun
BCTPSIXUBAHMUS SJIEKTPOIOB U ABIMOCOCAX
2. Bce mnous|To xe XapakTepuCTUKH,
ANEKTPODUIH CHSATBIC B Hayale WU
Tpa Ha KOHIIE 24 4 WCHOBITaHUS
BO3JIyX€ HE JIOJDKHBI OTJIMYaThCS
JpyT OT Apyra 6oJee yem
Ha 10 %
3. Bce mnons|BonbT-ammepHass — XapakTepUCTHKa CHUMAeTCs  MpH | XapaKTepUCTUKH,
AMEeKTPOGWITH |IJIABHOM TOBBIIICHUN HANPSDKCHUS 10 TPEANPOOOHHOro |[CHAThIE B Hadale |
Tpa Ha|ypoBHS (BOCXOJdlasi BETBb) C MHTEPBAIAMU W3MEHEHMS |KOHIE 72 4 HCHBITAHUS
JTBIMOBOM TOKOBOU Harpy3ku 5-10 % HOMUHAIBHOTO 3HAYCHUS (HO HE |HE JOJKHBI OTIIHYATHCS
rase 6onee 1 kB/c) u mpu IUIaBHOM CHIKEHUHM HANPSDKEHUS | APYT OT Apyra 6osee uem
(HECXOoMsIIAas BETBh) C TEMHU K€ WHTEepBajIaMHu TOKOBoi |Ha 10 %
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26 KOHAEHCATOPBI

O0béM M HOPMBI NIPOBEPOK M MCIBITAHUM, IMPUBEACHHBIE HIXKE, PACIPOCTPAHSIOTCS Ha
KOHJIEHCATOpbl CBA3M, KOHJEHCATOphl OTOOpa MOILMHOCTH, KOHIEHCATOpbl MJs JeJauTeneh
HaNpsDKCHUsI, KOHJEHCATOPhl JUIsl TIOBBICHUA KOA((UIMEHTa MOIIHOCTH, KOHACHCATOPHI
YCTaHOBOK IPOJOJIBHOM KOMIICHCAlMM M KOHJEHCATOPBI, HCIIOJIB3yEeMbI€ I 3allUUTHl OT
HepeHaNPSLKCHUM.

26.1 I1, C, T, M. IIpoBepka cOCTOSIHHSI KOHJIEHCATOPA

[Tpou3BoauTCs MyTEM BU3YyaJIbHOI'O KOHTPOJISL.
[Tpu oO6Hapy>keHuu Teuu (KaneJbHON WM UHOW) )KUJIKOTO JUAJIEKTPUKA KOHIEHCATOp OpaKyercs
HE3aBHCHUMO OT Pe3YyJIbTaTOB OCTAJIbHBIX UCIIBITAHUM.

26.2 I1, C. U3mepenne conpoTUBJIEHUS] Pa3PSIAHOTO
pe3ucTopa KOHAEHCATOPOB
CornpoTHBIEHHUE Pa3psAHOTO PE3UCTOPa HE NOJKHO npeBbimars 100 MOwM.

26.3 I, C, M.! U3mepeHne eMKOCTH

! Msmepenus 1o kateropuu "M" HpOU3BOAATCS TIPH OTPULIATENILHBIX PE3YIbTaTaX KOHTPOJIS MO MYHKTY 26.7.

EMKoOCTb n3MepsieTcsl y KakJI0ro OTAEIbHO CTOSLIEr0 KOHJEHCATOPa C BHIBOJOM €ro U3 paboThl
WIK TOJ pabouyuM HampsoKeHueM (IMyTeM H3MEpeHHsi €MKOCTHOTO TOKa WIIM pacrpeiesieHus
HaAIPSDKEHUS Ha MOCIIEI0BATENIbHO COEAMHEHHBIX KOHEHCATOPAX ).

s KOHAEHCATOPHBIX YCTaHOBOK MOIIHOCTBIO 10 400 kBAp momyckaeTrcs u3MmepeHue TOKa
TOJIEKO B OJTHOH (aze.

H3mepeHne eMKOCTU SIBISIETCS 00s3aTeNbHBIM IOCIIE UCIBITAHUSA KOHJIEHCATOPa MOBBIIIEHHBIM
HaIPSKEHUEM.

M3MepeHue eMKOCTH KOHIEHCATOPOB CBSI3U U 0TOOpa MOIIHOCTH MPOBOAUTCS He pexe | pasza B
4 roma, ecnM WHOE HE NPEJyCMOTPEHO JOKyMEHTallMedl H3roroBuTens. l3mepeHue TOIKHO
MIPOU3BOUTHCS TPU TEMIIEpAType OKpyxaroiiero Bo3ayxa (25+10) °C u nepeMeHHOM HaMpsiKEHUU
(melicTByroliee 3HaUeHNE) HEe HIDKe 5 KB. 3HaueHne n3MepeHHON eMKOCTH JIOJKHO COOTBETCTBOBATH
YKa3aHHOMY B MAacCIOpPTe C y4E€TOM JOMYCTHUMOTO OTKJIOHEHHS M3MEPEHHbIX 3HaueHuil £5% oT
NAcCHOPTHBIX 3HAUYEHUH, MO0 3HAYEHUI OTKJIOHEHUH, YKa3aHHBIX B I1aCIIOPTE KOHACHCATOPa CBS3H.

[Tpu KOHTpOJIE KOHAEHCATOPOB MO/ PA0OYUM HAMPSHKEHUEM OLIEHKA UX COCTOSIHUS ITPOU3BOIUTCS
CPaBHEHMEM HW3MEpPEHHBIX 3HAYEHMH EMKOCTHOIO TOKa WJIM HampsDKEHUs KOHAeHcaropa ¢
UCXOJHBIMU JaHHBIMH WJIM 3HAUEHUSMH, TOIYyYEHHBIMU [UIsI KOHJIEHCATOPOB Jpyrux ¢a3
(mpucoeauHEHUI).

26.4 11, C. U3MepeHne TAaHTeHCA YTIJIa TUIIEKTPUYECKHX
norepb
I/I3MepeHHe IMPOU3BOJUTCA HA KOHACHCATOpPAaX CBA3HM, KOHIACHCATOpax 0T6opa MOIIHOCTH H
KOHACHCATOpax I[eJ'IHTeJ'IefI HAITPsS>KCHU.
3HaueHue wu3MepeHHoro tgd MJOHKHO COOTBETCTBOBATh YKa3aHHOMY B JIOKyMEHTallUU
HU3TOTOBUTCIIA C YUCTOM OOIMYCTUMOTI'O OTKJIOHCHU S U3MEPCHHLBIX 3HA4YCHUHU iO,S%(HpI/I TCMIICPATYpPC
20°C) oT nacmopTHHIX 3HAYEHUI.

26.5 I1. UcnbiTaHue NOBbIIEHHBIM HANPSKEHNEM YaCTOThI
50T

HcneITeIBaCTCS H30JIAHA OTHOCUTCIIBHO KOPITyCa IIPH 3aKOPOYCHHBIX BBIBOAAX KOHACHCATOPA.
3HadeHuEe U MMPOAOJIKUTCIIBHOCTD IIPUIIOKCHU A UCIIBITATCIIBHOTO HAIPSZKCHUS PECTIIAMCHTUPYCTCA
HHCTPYKIUSAMU U3TOTOBUTCIIA.
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HcnpiTaTenbHble  HAaNPSDKEHUST TPOMBINUICHHOW 4YacTOTBHI JUIS  Pa3iWYHBIX KOHJEHCATOPOB
npuBeeHbI B Tabmuie 26.2

Tabnuna 26.2. YpoBHHU UCIIBITATEILHOTO HAMIPSHKEHUS JUISL Pa3JIMUHbIX KOHIEHCATOPOB

Konpencarops! 1ui nosbliieHUs K03 GUIeHTa MOIHOCTH ¢ | McnbiTaTensHoe
HOMUHAJIbHBIM HaNpsbKeHueM, 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 22,3

10,5 30,0

KonaeHcaTopsl U1 3a1UTHI OT EpEHANPsyKEHUHN THIIA
CMM-20/3-0,107 22,5
KM2-10,5-24 22,5-25,0

Hcnwitanus HanpspbkeHreM 9acToThl 50 'l MOTYT OBITh 3aMEHEHBI OJJTHOMUHYTHBIM UCTIBITAHUEM
BBINPSMIICHHBIM ~ HANPSOKCHUEM  YIIBOCHHOTO  3HAYEHHUS 10 OTHOUICHHIO K  YKa3aHHBIM
UCTIBITATEIbHBIM HAIPSHKCHHUSM.

W3omupyromiass MOJACTaBKa JUIsi KOHICHCATOpPAa CBS3M HCIBITBIBACTCSI B COOTBETCTBHH C
['OCT 15581-80 nanpspxkenuem 42 kB, wactorst 50 ' B Teduenue 1 MuH.

26.6 I1. UcnbiTanue 6aTapeii KOHIEHCATOPOB

Wcnibitanue mpou3BOAUTCS TPEXKPATHBIM BKIIFOUEHHEM OaTapeil Ha HOMUHAIBHOE HAMPSKEHUE C
KOHTpOJIEM 3HaueHUI TOKOB 10 (azam. Toku B da3zax He JOKHBI OTINYATHCS Oosee yem Ha 5 %.

26.7 M. Ten10BU3HOHHBI KOHTPOJIb KOHJIEHCATOPOB

TennoBU3HOHHBIA KOHTPOJIb IPOU3BOAUTCS B COOTBETCTBUU C yKazaHUsAMU [29] U mpuiioxeHus
J1. KoHTpOas NpOoBOANTCS NPU HATMYUHU TEXHUYECKONH BO3MOXKHOCTH.
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27 BEHTUWIBHBIE PA3BPSIHUKU U OTPAHUYNUTEJIN
INEPEHANIPSI)KEHUI!

1 WcnpiTanus OHH, HC YKa3aHHBIX B HACTOAIIEM pasaciic, CIACAYECT MPOBOANUTL B COOTBETCTBUM C HHCprKIIIdeﬁ mo
OKCITyaTallul U3rOTOBUTECIIA.

27.1 I, K?, M. Mi3mepenne cONpOTHBJICHHS Pa3PAIHAKOB U
OrpaHuYMTe/Iel mepeHanpsKeHust

2 Ucnpitanye "K" IpoM3BOAMTCA OPU PEMOHTE Pa3psIHUKA CO BCKPHITHEM CIIELUAILHO 00yYEHHBIM IEPCOHATIOM.

N3mepenue npoBOAUTC:

- Ha paspsanukax u OIIH ¢ HoMuHaNBbHBIM HamnpspkeHuEeM MeHee 3 kB — MeraoMMeTpoMm Ha
Hanpsoxenue 1000 B;

- Ha pa3psaaHukax u OIIH ¢ HomMuHanpHBIM HanpsbkeHueM 3 KB 1 Bbllle — MEraoMMeTpoM Ha
Hanpspkenue 2500 B.

H3mepeHue corpoTUBIECHUS TPOBOAUTCSA MEPE BKIOYSHUEM B Pa0OTY U IIPH BHIBOJIE B IJIAHOBBII
PEMOHT 000PYAOBaHHS, K KOTOPOMY ITOJKTFOUCHBI 3all[UTHBIC almapaThl, HO HE peke 1 pa3a B 6 JeT
s paspsiaaukoB U OITH, ycranosnennsix Ha 11C, PIT, TIIL

Conpotusnenue pazpsaaukos tTurnos PBII, PBO, GZ nomxHo 66T HE MeHee 1000 MOwM, a mis
PBH n0os15kHO cOOTBETCTBOBATH TPEOOBAHUSIM U3TOTOBUTEIIS.

ConpoTuBieHre 3IeMEeHTOB pa3psaHukoB Thuna PBC H0KHO COOTBETCTBOBAaTH TPeOOBaHUSAM
MHCTPYKUUU u3roroputens. ConpoTuBiIeHHE 3J1eMeHTOB pa3paaHukoB turnos PBM, PBP/l, PBMI',
PBMK nomkHO cOOTBETCTBOBATh 3HAYEHUSIM, YKa3aHHBIM B Ta0nuie 27.1.

ComnpoTHBICHHE HWMHUTATOPA MPOIMYCKHOW CHOCOOHOCTH HW3MEPSIETCS MEraoMMETpPOM Ha
Hanpspkenue 1000 B. 3HaueHne n3aMepeHHOro COMPOTUBIICHUS HE JIOJKHO OTIIMYAThCs 0oJiee yeM Ha
50 % ot pe3yabTaTOB U3MEPEHUI H3TOTOBUTEIS WIIH IPEIBIIYINNX H3MEPESHUN B SKCILTYaTaIHH.

Tabnuua 27.1. 3HaueHne CONPOTUBIEHUI BEHTUIIBHBIX pa3psiIHUKOB

Conporusnenue, | JlomycTHMbIe H3MEHEHHS B OKCIUTYaTaI[H
Tun paspsaHuka Uiy 3IeMeHTa MOwm M0 CPABHEHUIO C IAHHBIMH U3TOTOBUTENS
He MeHee | He OoJiee | TN JaHHBIMU TIePBOHAYATBHBIX H3MEPCHUN
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 sieMeHTHBbI#) 600 2000
PBP/I-3 95 200 B npenenax 3Hauenuit,
PBP/I-6 210 940 YKa3aHHBIX B CTOJNOIIaxX
PBP/I-10 770 5000 2u3l
OneMeHT pa3psaauka PBMI'
110M 400 2500
150M 400 2500
220M 400 2500 +60 %
330M 400 2500
400 400 2500
500 400 2500
OcHoBHOW 3neMeHT paspsaauka| 150 500 +30 %
PBMK-330, 500
BenTribHbBII snement| 0,010 0,035
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Conporusnenue, | JlomycTUMbIC H3MEHEHHUS B SKCILTyaTaIlluu
Tun paszpsaHUKa WK 3JIEMEHTa MOwM 10 CPAaBHEHUIO C JTAHHBIMU U3TOTOBUTEIIS
HE McHee | He OoJiee | UM TaHHBIMU NIEPBOHAYAIIbHBIX U3MEPEHUI

paspsaanka PBMK-330, 500

HckpoBoii snement paspsaamka| 600 1000 +30 %
PBMK-330, 500

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

Onement paspsaauka PBMK-| 2000 8000 +30 %

1150 (mpu Temneparype HEe MEHEE
10 °C B cyxyro norouy)

ComnpoTHBICHUE H3OJSAIUNA H30JUPYIOIIMX OCHOBAaHUW Pa3psAIHUKOB C pErucTpaTopaMu
cpabaTbiBaHHs U3MepseTcs meraommerpoM Ha HanpspkeHue 1000—2500 B. 3naveHne n3MepeHHOTo
COTIPOTHUBIICHUS U30JIALUU JTOJDKHO OBITh HE MeHee | MOwm.

ComnpoTHBICHUE OrpaHUYUTENICH TEpPeHANpPsDKEHUM ¢ HOMHUHAJIBHBIM HampsbkeHuem a0 3 kB
noikHO ObITh He MeHee 1000 MOwm, ecu mHOe He yctanoBieHo usrotosurenem. OITH 0,38 — 0,66 kB
HopMa coripotusienus ot 0,8 1o 30 MOwm.

ComnpoTHBICHUE OTpaHUYMTENICH IMEepeHAIPSIKEHUH ¢ HOMUHAIBHBIM HanpsbkeHuem 3—35 kB
JIOJI’KHO COOTBETCTBOBATH TPEOOBAHUSM UHCTPYKITUN H3TOTOBUTEIICH.

ComnpoTHBIICHUE OTpaHUYMTENICH TepeHaANpPsKEHUH ¢ HOMUHAIBHBIM HamnpsbkeHuem 110 kB u
BhIe JOJDKHO ObITh He Menee 3000 MOwm (ecnm napyras HOpMa HE yKa3aHa B WHCTPYKIIHUU
H3TOTOBUTEIS) U HE JOJKHO OTJIMYAThCs Oosiee yeM Ha 30 % OT TaHHBIX, IPUBEACHHBIX B ITACIIOPTE
WJIU TIOJTYYEHHBIX B PE3yJIbTaTe MPEABIIYIINX U3MEPEHUN B SKCIUTyaTalluHU.

27.2 11, K, M. U3mepeHue TOKa MPOBOAUMOCTH BEHTHJIbHBIX
Pa3pPSAAHUKOB MPH BbINPSIMJIEHHOM HANIPAKEHUHU

W3mepeHne mpoBOIUTCS y Pa3psiAHUKOB C LIYHTHUPYIOLIMMHU PE3UCTOPAMU IE€pe] BBOJOM B
paboTy, a y pa3psIHUKOB C MarHUTHBIM rallleHUEeM AYTH JONOJIHUTENBHO He pexxe 1 pasza B 6 JerT.
BreouepeaHoe n3mepeHue Toka MpoBOAMMOCTH ITPOBOAUTCS 1JIs1 OKOHYATEIbHON OLEHKU COCTOSHUS
paspsgHMKa B Clydae, KOrja Ipd HU3MEPEHUH MEraoMMETpOM OOHAapyXeHO HU3MEHEHHE
COIIPOTHUBJICHUS HAa BEIMYNHY OoJiee yKa3aHHOU B MyHKTe 27.1.

3Ha4yeHus1 JOMYyCTUMBIX TOKOB ITPOBOJIMMOCTH BEHTUJIBHBIX Pa3psIHUKOB MPUBEACHBI B TaOIUIE

27.2.

Tabmuua 27.2. JlomycTuMbIe TOKU IPOBOJUMOCTH BEHTHIIBHBIX Pa3psIHUKOB ITPH BHIIPSMIEHHOM
HaIpsHKCHUU

Tox mpoBoAMMOCTH ITPU
HcnbitaTensHoe o
temneparype paspsasauka 20 °C,
Tun pa3zpsaHuKa WIK 2JIEMEHTa BBIIPSAMIICHHOE MKA
HanpsbKeHue, kB
HE MeHee He Oonee
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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Tok mpoBOIUMOCTH TIPU
HcneiTarensnoe o
temneparype paspsanuka 20 °C,
Tun pa3zpsaHuKa WK JIeMEHTa BBIIPAMIICHHOE VKA
HanpspkeHue, kB
HE MEHee He Ooiee

PBM-15 18 500 700
PBM-20 28 500 700
PB3-25M 28 400 650
PBMD-25 32 450 600
PBPJI-3 3 30 85
PBP/I-6 6 30 85
PBPJI-10 10 30 85
OnemeHT paspannuka PBMI-110M,

150M, 220M, 330M, 400, 500 30 1000 1350
OCHOBHOM  2JIEMEHT  pa3psIHUKA

PBMK-330, 500 18 1000 1350
HckpoBoii  sieMEeHT  paspsaHHKa

PBMK-330, 500 28 500 1300
Onement paspsaanka PBMK-750M 64 220 330
Onement paspsaanka PBMK-1150 64 180 320

* Pa3psaOHAKN IS CeTel C M30JMPOBAaHHOW HEHTPabi0 M KOMIICHCAIIMEH €MKOCTHOTO TOKA 3aMBIKaHHS Ha 3EMIIIO,
BBINYLIEHHBbIE Tocie 1975 r.

[Ipumeyanue- i npuBeaeHNs TOKOB IPOBOANMOCTH Pa3psIHUKOB K Temiieparype unoc 20 °C cienyer BHECTH
mornpaBky, paBHyro 3 % Ha kaxapie 10 rpagycoB oTkioHeHms (mpu Temmeparype Oompme 20 °C mompaBka
OoTpUlaTeNIbHAs).

27.3 11, M. U3mepeHune TOKA NPOBOJAMMOCTH OTPAHMYHNTeE el
nepeHanpsiKeHui

M3mepeHne Toka IpOBOAMMOCTH OIPaHUYUTENEHN NEpEHANPSKEHUN IPOU3BOIUTCS:

1. Ilepen BBOJOM B 3KCILTyaTalMIo:

JUIs orpaHuuuTeneit knacca HanpsbkeHust 3—110 kB npu npunokeHnu HanboIbIIEro JUIUTENBHO
JOITYCTUMOTO ()a3HOTO HAIPSIKEHUS;

JUIs orpaHuuMTened kiacca HampsbkeHus 150, 220%*, 330, 500 kB npu nampspkenun 100 xB

gactoThl 50 I'11.
[Ipumeuanwue-* lyus orpannunreneit nepenanpspkerus 220 kB gomyckaeTcs ©3MepATh TOK IIPOBOIUMOCTH MPU
HanpspkeHuu 75 kB wactoter 50 I'n.

2. B mpotiecce 3KcrtyaTalmu:

JUIsl OTpaHUYMTENEN Kilacca HanpsbkeHus 35 kB 1 pa3 B 4 rona;

JUIsL orpaHuuunTeNnel kiacca HanpsbkeHus 110 kB u Boie 6e3 oTkiroueHus ot cetu 1 pa3 B ron
nepe Tpo30BbIM CE30HOM;

JUIsL OTpaHUYUTElNIeH, YCTAaHOBJIEHHBIX B HeWTpaiu TpaHncopmaropa 110 kB, npu BeiBose ero u3
paboThbl, HO He pexe 1 pasa B 6 Jer;

JUISL OTpaHUIUTENeH Kiacca HanpsbkeHus 110 kB u Beiie mpu BBIBOJIE U3 pabOTHI HA CPOK Oosiee
1 mec.

Metoauka npoBeieHNs U3MEPEHUS TOKa IPOBOAUMOCTH, a TAKXKe €ro MpeAeNbHble 3HaYeHUs], TPU
KOTOPBIX OTPAHUYUTEINb BBIBOAUTCS U3 pabOTHI, yKa3aHbl B MHCTPYKLIUU U3TOTOBUTEIIS.

27.4 11, K, M. Tenj10BU3HOHHBIN KOHTPOJIb BEHTHJIBHbBIX
Pa3psAAHUKOB U OTPAHUYMTEICH MepeHanpsKeHui

[Ipous3BoauTcs y BEHTWIBHBIX Pa3pAIHUKOB C IIYHTUPYIOLIMMH CONPOTUBICHUSMHU U
OTPaHUYHUTENICH TIEPEHANPSDKEHU B COOTBETCTBHUM C yKazanusmu [29] u npunoxenus J[. Kortpos
MIPOBOJUTCA MPU HAIMYUHA TEXHUYECKOW BO3MOKHOCTH.
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[Ipy  MEXpPEMOHTHBIX  HCHBITAHUSX B  CIy4dae  yJIOBJIECTBOPHUTENBHBIX  PE3YJIbTAaTOB
TEIJIOBU3MOHHOTO KOHTPOJIS MPOBEPKA COCTOSHHS BEHTHJIBHBIX Pa3pSJIHUKOB U OTpaHUUYUTENICH
HanpspKeHus 1o mi. 27.1-27.3 MokeT He IPOBOAUTHCA.

27.5 K. IlpoBepka repMeTHYHOCTH Pa3PAAHUKOB

IIpoBepka TrepMETHYHOCTH IIPOU3BOAMUTCS B CiIy4dae IIPOBEICHUS KallMTAJIBHOIO PEMOHTA
paspsagHuka co BckpeiTueM. IIpoBepka mpousBoautcs npu paspexenuun 300-400 mm prt. CT.
M3MeHeHne AaBIeHUs TPU NEPEKPBHITOM BEHTHIIE 3a 1-2 4 He JOKHO mpeBhImaTh 0,5 MM pT. CT.
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28 TPYBYATBIE, JJIMHHO-UCKPOBBIE "
MOJIHUE3AIIUMTHBIE! PA3PSITHUKHA

1 HcnplTanus MOJIHHAE3AIUTHBIX Pa3pAAHUKOB IMTPOU3BOJUTCA B COOTBETCTBHUU C MHCTPYKIHUAMU H3rOTOBUTENCH.

28.1 I1, M. IIpoBepka cOCTOSIHUS MOBEPXHOCTH Pa3psiIHUKA

Hapy»xHast noBepXHOCTb pa3psiAHUKA HE TOJKHA UMETh 05KOTOB JIEKTPUYECKOM yTOM, TPEILKH,
paccioeHuii U napanuH riayouHoi Oonee 0,5 MM Ha anuHe Oojiee TPETH PACCTOSHUS MEXKIY
HakoOHeYHHKaMHu. OCMOTp TPyOUYaThIX pa3psIHUKOB, YCTAHOBJICHHBIX HA JTUHUSX JIEKTPOIEPEIaun
1 Ha noaxonax BJI k noacTaHuusaM, cienyeT Nporu3BOAUTh 1 pa3 B rof nepes rpo30BbIM CE30HOM, €
ydeTom TpeboBanuii [39].

28.2 I1. U3MepeHHe MOBEPXHOCTHOIO 3JIEKTPUYECKOTO
conporuBJeHuss GuOPoOAKETUTOBOIO PA3PSIAHUKA

[TpoBepka npou3BOAUTCS MEpe]] yCTAHOBKOH pa3psAHUKAa MEraOMMETpoM Ha Hanpsbkerue 2500 B.
[ToBepXHOCTHOE AIIEKTPUYECKOE COMPOTUBIICHHE JOJDKHO OBITh He HIke 10000 MOwm.

28.3 I1, M. U3mepenue quaMeTpa JyroracuTe/IbHOI0 KaHaJjia
TPYOUYATHIX Pa3PSATHUKOB

3HavyeHre TMaMeTpa KaHaja JODKHO COOTBETCTBOBATh JaHHBIM, IPUBEICHHBIM B Tabmwuie 28.1.
N3mepeHne npoBOIUTCS CO CHATHEM pa3psAHUKA ¢ ONOpHI He pexke 1 pasa B 3 roja.

28.4 11, M. U3mepeHne BHYyTPEHHET0 HCKPOBOT'0 IIPOMEKYTKA
TPYOUYATHIX Pa3PAIHUKOB

[Ipu BBOAE B SKCIUTyaTallMi0 TPyOUaThIX pa3psAAHUKOB pa3Mepbl BHYTPEHHETO MCKpPOBOI'O
IPOMEXYTKAa JOJDKHBI COOTBETCTBOBAaTh JIaHHBIM, IpUBeACHHbIM B Tabnuue 28.1. Ilpu
MEXPEMOHTHBIX MCIBITAHUSX 3TH pa3Mepbl He JOJDKHBI MPEBBINIATh 3HAYCHWH, YyKa3aHHBIX B
tadymne 28.1 s paspsaaaukoB PT® 6-10 kB - va 3 MM, PT®-35 - na 5 mm, PTB 6-10 kB - Ha 8 MM,
PTB 20-35 kB - Ha 10 mm, PTB-110 - Ha 2 mm. M3mMepenue B mpoliecce SKCIUTyaTalui IpOBOAUTCS
CO CHATHEM pa3psIHUKa C ONIOpHI He pexe 1 pasa B 6 ser.

28.5 I1, M. U3mepeHue BHELIHET0 HCKPOBOTO NMPOMEKYTKA
TPYOYATHIX U JJIMHHO-UCKPOBBIX Pa3psi/IHUKOB
PasMepH BHCIHIHCTO MCKPOBOI'0O IMPOMEKYTKA JOJIPKHBI COOTBETCTBOBATH AAHHBIM, NPUBCACHHBIM
B Tabnuue 28.1 u 28.2, uiu 1aHHBIM, IPUBEICHHBIM B HHCTPYKIIMUA U3TOTOBUTEIS.

Tabmuna 28.1. TexHU4YecKHe JaHHBIE TPYOUATHIX pa3psTHUKOB

o
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= | 28| % Sc 8| 2E£&5 = SE= | T£5¢8| 253 g
& | S5| 8« | £8¢g | 2¢Eg Sy | SE2E| wE&¢
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= S E N 5 asi o = O O ¥ 523 T T =3
= T s S a, = g s ? al e &

= = = 2 SR T S =

PT®-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

PT®-10| 10 0,5-5 25 10 11,5 150+2 -

0,2-1 25 10 13,7 225+2 -
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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 18 450+2 -

110 1-5 450 20 25 450+2 -

Ta6muma 28.2. TexHuueckue JaHHbIe JUTMHHO-UCKPOBBIX Pa3psSTHUKOB

HomunaneHOe JUIMHa NEpeKphITHSI 110 Buewmnuit uckposoi
Tun pazpsaaHuka N
HarpsbkeHue, KB IIOBEPXHOCTH, CM BO3JIYIIHBINA TIPOMEKYTOK, CM
PANIII-10 10 80 2-4
PJZINII-10-4 10 78 2-4
PINMM-10-K 10 27 -

28.6 I1, M. IIpoBepka pacmnoJio;keHusi 30HbI BbIXJIONA
TPYOUYATHIX PA3PSATHUKOB

30HBI BBIXJIONA Pa3psAIHUKOB pa3HbIX (a3 HE JOJDKHBI MEpPEeceKaThCsl U OXBAThIBATh 3JEMEHTHI
KOHCTpYKUUH U mpoBoaoB BJI, koHmeBbix My(dT, kabGelbHBIX BCTaBOK B cimyuyae 3azemieHus
BBIXJIOTIHBIX 000IM pa3psAIHUKOB JA0NYCKAeTCs NepeceyeHre UX 30H BbIXJIOMNA.
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29BBOAbI' U TIPOXOJIHBIE U30JISATOPHI

1 Ucneitanus BBogoB 35-750 kB ¢ RIP, RBP, RIN wusonsmmeii mpou3BOIATCS MO METOAMKE H3TOTOBUTEIIS.
Hopmupyemsle napameTpsl U CPOKM UCIIBITAHUIN B COOTBETCTBUU C NMACIOPTAMU U UHCTPYKUUSMH U3TOTOBUTEISA.

29.1 I1, K, M. U3mepeHue CONPOTHBJICHUS U30JIALUHA

[Tpou3BoANTCSI U3MEPEHUE COTIPOTHBIICHNUS M30JISIIIMH H3MepHuTelibHOTO KoHneHcaTopa [TMH (C2)
MeraommeTpoM Ha 2500 B, a mocnemnux cioeB m3oysnuu (C3) MEraoMMETpOM Ha HANPSOKCHHE
2500 B, ecniu HET Ipyrux yKa3aHWH U3TOTOBUTEIIS.

3HaueHus] COMPOTUBICHHUS H30JSLUU MPU BBOAE B IKCIUIyaTal[MIO0 JODKHBI ObITh HE MEHee
1000 MOw, B mporiecce 3kcmuryaranuu - He Menee 500 MOwm.

[leproandHOCTh U3MEPEHUH ISl BBOAOB:

-110-220 kB - 1 pa3 B 4 rona;

- 330-750 ¥B - 1 pa3 B 2 roza.

Jl1s BBOZIOB € TBEPAOM H3OJSALMEN, U3MEPEHUsl CONMPOTHUBIICHUS WU30JSLUU IPOU3BOIAUTCS IO
PEKOMEHIAIUSIM UHCTPYKIIUU U3TOTOBUTEIIS.

W3mepenune cOMpOTHBIICHHUS U30JSIIMHA BBOJOB TPaHC(HOPMATOPOB CIIETyeT MPOBOJUTH C yIETOM
TpeboBanuii 1.9.7.1.

29.2 11, K, M. U3mepenue 1gd U eMKOCTH H30JISIIIUM

[TpousBonuTcs n3mepenue tgd u eMKoCTH:

- OCHOBHOM M30JIILlIMU BBOJOB IIpu HampspkeHuu 10 kB;

- U30JIAIMU U3MepuTeNbHOro KoHaeHncaropa [TMH (C2) win (1) mocneanux cioes uzossinuu (Ca)
npu Hanpspxernu S kB (3 kB a1 BBogoB, u3rorosneHHbix mo 'OCT 10693-81), ecnu m3roroButeneM
He 3amnpernaercs uaMepenue Cs.

- u3mepenue Cz u tgds aist RIP u3omsinyy Bo n3bekaHue MoBpekISHHs BBOAA HE TIPOU3BOIUTCS.

[TpenensHble 3HaueHUs 19O npuBeaeHbI B Tabmuie 29.1.

[IpenenbHOE yBEIMYEHNE EMKOCTH OCHOBHOM M30JISILIMM COCTABIAET 5 % U3MEPEHHOIO IIPU BBOJIE
B AKCIUTyaTalHIo.

B mpomecce »skcmiyaTalMM  yCTaHaBJIMBAeTCsl CIEAYIOIAs MEPUOJUYHOCTh IPOBEACHUS
WM3MEPEHU U1 BBOJOB:

- 35 kB - mpu mpoBeieHNU PEMOHTHBIX padOT Ha BBIKIIOYATENISAX, I71€ OHU YCTAHOBIIEHBI;

- 110-220 kB — uepe3 1 rox mociie BBO/IA B SKCILTyaTaIuio, gainee 1 pas3 B 4 roxa;

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

Tab6muma 29.1. Ilpenensubie 3HaueHus tgd BBOIOB

[TpenenpHBIe 3HaYCHUS g0, %, AT BBOJOB

Tun ¥ 30Ha U30JIAIUU BBOJA HOMHUHAJIBHBIM HaIpshKeHneM, KB
35 110-150 220 330-750
ByMakHO-MacsiHasT H30JIS1KS BBOA:
- ocHoBHas wm3omsanusA  (C1) W H3OIAIMS - 0,7/1,5 0,6/1,2 0,6/1,0
konjeHcaropa [T1MH (Cy);
- mocaenuue caou u3ossiun (Ca). - 1,2/3,0 1,0/2,0 0,8/1,5
TBepmast UW30JAMMA  BBOJA C  MAaCISHBIM
3aIoJIHEHUEM *:
- ocHoBHas u3ossius (Cq). 1,0/15 1,0/1,5 - -

BymakHO-0akenuToBass ~M3OJSIUST  BBOJA  C
MAaCTHYHBIM 3aM0JTHEHHEM:
- ocHoBHas u3oursis (Cy) 3,0/9,0 - - -

RIP — uzoisuus BBoqoB*:
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[Ipenenbubie 3HaUeHUS 190, %0, I BBOJIOB
Tun 1 30Ha U30JISLKMHM BBOAA HOMHWHAJILHBIM HaIpshDKeHueM, KB
35 110-150 | 220 | 330-750
- ocHoBHas u3ossius (C1) 1/1,2 0,7/1,2

[IpumMeuvaHue-*-COMNIACHO JOKYyMEHTAIIMU U3TOTOBUTEIS.

1. B ugnciurene ykaszaHbl 3HaueHMS tg0 M30ISILMHM TPH BBOAE B SKCIUTyaTal[MI0, B 3HAMEHATENE - B Ipolecce
SKCIUTyaTaluHm.

2. YMmcHbIIeHHE tg0 OCHOBHOW WM3OJIIMHM TEPMETHYHOTO BBOJA MO CPABHEHMIO C PE3yIbTaTaMH MPEABIIYIINX
nu3MepeHunit Ha Atgd(%) > 0,3 sBisieTcs MoKa3aHueM JUTSE IPOBEICHUS TOTIOHUTENBHBIX HCTIBITAHNHN, YKa3aHHBIX B [15],
C LIENBIO OTIPEAENEHHs NPUYNH CHIDKeHHUS tgd. Jma TBepmoi M30IsIuuK MpeaeibHoe 3HaueHue tgdl He MOIKHO OBITh
Hiwke 0,25 %, a B ciaydae peskoro pocra tgd1 6omee yem Ha 0,2 % 3a rog HeoOXxo1Ma KOHCYIIbTAsI H3roToButens [40].

3. Hopmupytorcs 3HaueHHA tgd, mpuBeneHHble K Temneparype 20 °C. IIpuBeneHne mpon3BOIUTCS B COOTBETCTBHH C
UHCTPYKLHUEH 10 3KCIUTyaTallii BBOAOB.

4. 3HaK «-» 03HaYaeT OTCYTCTBHE MPEJCIHHOTO 3HAUCHHUSI.

29.3 I1, K. UcnbiTaHue NOBBIIIEHHBIM HATNIPSI2KEHUEM
yacTtoThl 50 I'y

HcnplTaHue nNpoBOANUTCS HA 000pYI0BaHUM HalpspKeHHeM 10 35 kB BKiIrouuTEIbHO.

3HAYEHUE UCIIBITATEILHOIO HANIPSKEHUS JJIS IPOXOAHBIX U30JISITOPOB U BBOJIOB, HCIIBITHIBAEMBIX
OTJENIFHO WJIM TTOCTIe YCTAaHOBKHU HAa 000pyI0BaHNE, TPUHIUMACTCSI B COOTBETCTBHHU ¢ Tabiuuamu 9.1
n9.2.

HcnpiTaHue BBOJOB, YCTAHOBJIEHHBIX HA CHJIOBBIX TpaHC(popMaTopax, POU3BOJUTCS COBMECTHO
C HUCHBITAHMEM OOMOTOK 3THUX TpaHCPOPMATOPOB. 3HAUYEHUE HCHBITATEIBHOIO HaNPsIKEHUS
IPUHUMAETCS B COOTBETCTBUU ¢ Tabnuuamu 9.1 u 9.2.

[Tpo0IKUTENBHOCTD MPUIIOKEHHSI UCIIBITATEIBHOIO HAMIPSDKEHUS - 1 MUH.

294 11, K. UcnbITaHMe N30BITOYHBIM JaBJI€HHEM

HcnbiTanne M30BITOYHBIM JaBICHUEM IPOM3BOIUTCS HAa HETEPMETHYHBIX MACIIOHAIOTHEHHBIX
BBOJIax HanpspkeHreM 110 kB u Boie n30pTouHbIM JaBiaeHueM macia 0,1 Mlla ¢ nenbro mpoBepku
YIUIOTHEHHM.

[MponomxurensHocTs wucnbiTanuss 30 MuH. JlomyckaeTcsi CHI)KCHHE JaBJIEHUS 3a BpeMs
ucneITanuii He 6oitee 5 kIla.

29.5 11, K, M. UcnbiTaHue Macjia U3 BBOJAOB

[Ipr BBOAE B DKCIUTyaTallMI0 BBOJOB MAacll0 JIOJDKHO OBITh HWCIBITAHO B COOTBETCTBHU C
TpeboBaHusAMH pazzena 31.

[Tepen 3annBKOI BO BBOABI U30JSIIMOHHOE MACIIO JIOJDKHO OTBEYATh TpeOOBaHUSAM Tabmuibl 31.2.

JlonuBaeMoe BO BBOJIbI MAcJIO JOJKHO OTBEYaTh TpeOOBaHUAM MmyHKTa 31.3.

Omnpenenenne (QHU3NUKO-XMMUYECKHX XapaKTEPUCTHK Maclla W3 HETEPMETHYHBIX BBOJIOB
POU3BOAUTCS 110 TpeboBaHusM TabuIb! 31.4 (moanyHKTHI 1-4):

- utst BBoJ1oB 110-220 kB - 1 pa3 B 4 roxa;

- uist BBos1oB 330-500 kB - 1 pa3 B 2 roza.

Onpenenenne GU3NKO-XUMHUUECKUX XapaKTEPUCTUK Maciia U3 HEreépMETHYHBIX BBOJIOB COTJIACHO
tabnuue 31.4 (moamyHKTHI 5-9) nOpOM3BOAMTCA TMpU MOJYYEHHUH HEYIOBJIETBOPUTEIbHBIX
pe3ynbTaToB HCmbITaHui mo Tabnuie 31.4 (moanyHkTel 1-4). O0BEM HEOOXOAMMOTO PACIIUPEHUS
UCTIBITAHUHN OTIPEENISIETCS] TEXHUIECKHM PYKOBOJIUTEIEM CyOBEKTa IIEKTPOIHEPTETHKH.

KoHTposab Macna repMeTHYHBIX BBOIOB MTPOU3BOIUTCS MPHU MOTYYEHUU HEYAO0BIETBOPUTEIBHBIX
pe3ynbTaroB 1o moarmyHkTaM 29.1 wim () 29.2, wim () 29.7, a Takke MPU MOBBIIICHUH JTaBIICHHS
BO BBOJIE CBEPX JONYCTHUMBIX 3HAYEHUH, PEriJaMeHTUPOBAHHBIX JOKYMEHTAI[MeH M3rOTOBHUTENS Ha
BBO/bI. OOBEM HCTBITAHWN OIPENENISIeTCS PEIICHHEM TEXHHUYECKOTO PYKOBOJTHUTENS CYOBeKTa
AIIEKTPOIHEPTETUKU UCXOJIS U3 KOHKPETHBIX ycnoBHid. [IpenenbHple 3HaUeHHUs MapaMeTpoB Maciia -
B COOTBETCTBUU C TpeOoBaHUAMHU Tabauis! 31.4.
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HeobxoauMocTh mpoBeIeHNs XPOMAaTOrpauiIecKkoro aHaim3a PAcTBOPEHHBIX B Maclie Ta3oB
OTIPE/ICNIACTCS TEXHUYECKUM PYKOBOAMUTEIEM CYOBEKTa 3JIEKTPOIHEPTETUKH IO COBOKYITHOCTHU
pe3ynbTaTOB HCHBITAaHWKA BBOja. OIlleHKa pe3yJbTaTOB - B COOTBETCTBHU C PEKOMEHIALMSIMHU
uzroroutess, [15], [18], [20] u apxXuBHBIMH MaTepuasaMud TEXHUYECKOTO TUArHOCTUPOBAHUS
COCTOSIHHSI BBOJIOB.

29.6 M. IIpoBepka maHOMeTpa

VY repMeTHYHBIX BBOJOB MPOBEPKa MAHOMETpPA 3aKJIFOYAETCS B 3aMEHE Ha IOBEPEHHBI MAHOMETP.
3amMeHa OCYIIECTBIISIETCS B CPOK HE MPEBBIIIAIONINI MEKITOBEPOUHBIM UHTEPBAJ.

29.7 M. KOHTpPOJIb U30JIAIUM 0]l PA00YHUM HANPSIZKEHUEM

KoHTpomnb n30m41uu BBOAOB 1O/ pab0uuM HANPSHKEHHEM PEKOMEH]IYETCsl IIPOU3BOIUTH y BCEX
BBOJIOB KOoHieHcaTopHOTO Thma 110-750 kB ¢ 6yMakHO-MacC/IsTHOM M30JIs1IMel, YCTAHOBJICHHBIX HA
aBTOTpaHchopMaTopax C HOMHUHaIbHBIM HampsbkeHuem 330 kB u Beime u Tpancdopmartopax c
HOMHHANBHBIM HampsbkeHrueMm 110 kB u Bblle, yCTaHOBIEHHBIX Ha SJEKTPOCTAHIMIX U Y3JTOBBIX
MOJICTAHIIHSIX.

Jl1s BBOJIOB, KOHTPOJMPYEMBIX MMOJ HANpPsHKEHUEM, KOHTPOJIb 1o myHKTam 29.1, 29.2 (kpome
M3MEPEHUS COMPOTUBIICHUS U30JUH U tgd 30HbI C3) 1 29.5 B 9KCITyaTallMi MOKET IPOU3BOIUTHCS
TOJIBKO MIPH MOJIYYEHUU HEYJJOBIIETBOPUTEIHHBIX PE3YJIbTaTOB UCTIBITAHUI MO MyHKTY 29.7.

KonTtponupyemsie mapamMeTpsl: U3MEHEHHE TAHTEHCA YIila TUAJIEKTPUYECKHX MOTeph (Atgd) u
emkoct (AC/C) ocHOBHOUN wu3onsiuu. V3MeHeHuEe 3HAUYEHUN KOHTPOIUPYEMBIX IapaMeTpOB
OIpeeNsAeTCs KaK pPa3HOCTh PE3YyJbTAaTOB OYEPEIHBIX H3MEPEHUM M M3MEPEHUM IpHU BBITYCKE
U3TOTOBUTENIEM.

[Tpu oTnunuy 3HaueHus tgo ot naHHbIX u3rorourens Ha 0,3 % u Oosee BBINOJIHUTH U3MEPEHUS
Ha Uucn = 10 kB. [Ipu coxpanenuu pazuuiisl BbinodHuTh XAPT IIpenensHoe 3HaueHnE yBEIUUEHUS
€MKOCTH U30JISILIUY COCTABIISIET 5 % 3HaYeHMsI, U3MEPEHHOTO ITPU BBOJIE B pa0OTY CUCTEMBI KOHTPOJIS
noJ HampspkeHueM. [lepnoanyHOCTh KOHTPOJISE BBOJOB IO pabOYUM HAMpsiKEHHEM 2 pas3a B TOl.
OnHOo U3 u3MepeHuil MOXKET OBbITh BBHIIIOJHEHO U MPU OTPULIATENLHOM TeMeparype.

Tabnuua 29.2. lpenenbHbie 3HaueHus |AtQS| u AY/Y

Knacc ITpenenbHbIe 3HAUCHUS TAPAMETPOB, %, |AtgS| u AY/Y
HaTpsHKCHUS, IpU HETIPEPHIBHOM
<B IIPU NEPUOTUIECKOM KOHTPOJIE KoHTpOIIE
110-220 2,0 3,0
330-500 1,5 2,0
750 1,0 1,5

IMMpumeuanwue- 1. JJng BBonos 330-750 kB pexomeHyeTcsi aBTOMaTH3UPOBAHHBIN HETIPEPBIBHBIA KOHTPOJIb C
CUTHAJIM3alUEN O MPEJeNIbHBIX 3HAUEHUAX U3MEPSIEMBIX TapaMeTPOB.

2. VYMeHbllleHHue 3Ha4YeHUS A{J0 OCHOBHOW H3OJSIMH T€PMETHYHOTO BBOJA 10 CPABHEHUIO C pE3yJIbTaTaMu
npenpIIyux u3Mepenuii Ha Atgd(%) > 0,3 siBisieTcss MOKa3aHWEM [UIsl MPOBEACHUS TOMONHUTEIbHBIX HCIBITAHHUIH,
yka3aHHBIX B [15], ¢ 1enbto onpeiesieHust MpUIrH CHIKeHUsT Atgd.

29.8 M. IIpoBepka HeJJ0CTHOCTH U30JISIIIAN
[Tpu BBIIBNEHUHU CKOJIOB M TpemuH (apdopa, TpelmrH B apMUPOBOYHBIX IIBaX IO PELICHUIO
TCXHHUYCCKOI'O pyKOBO,Z[I/ITCJI}I CY6T>CKT8. BHCKTpOBHepFeTI/IKI/I JOJIDKCH HpOBO,Z[I/ITLCSI
BI/I6p021KyCTI/ILIeCKI/II\/’I KOHTpOJ'IB HOBpe)KHeHHI)IX BBOJOB U HpOXO}IHBIX I/ISOJ'ISITOPOB.
29.9 M. TensioBM3HOHHOE 00C/I€e10BAHIE

TennoBU3UOHHBIM KOHTPOJIb BBOJIOB MPOU3BOAMUTCS B COOTBETCTBHHM C yKazaHusMu [29] u
npunoxenus [{. KoHTpoias TpoBOAUTCS MPU HAIMYUU TEXHUYECKON BO3MOKHOCTH.
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29.10 M. KoHTpoJ1b YaCTUYHBIX Pa3psiioB

N3mepennie ypoBHS YaCTUUHBIX Pa3ps0B HAa BBOJAX U MPOXOIHBIX M30JIATOpPaX Ha HaIMpPSHKEHUE
110 kB wu Bblme MNOPOU3BOAUTCSA IO PEHICHUIO TEXHUYECKOTO PYKOBOAMTENS CYObEeKTa
AIIEKTPO3HEPI€TUKH.

29.11 KoMmiiekcHoe TMArHOCTHYECKOE 00C/IeJ0BaHNe

Kommnekcuoe JUArHOCTUYCCKOC OGCJIGI[OBaHI/Ie BBOJIOB T'CHCPATOPHBIX BbIKJIIO‘I&TCJICﬁ, BCEX
BBIKJIFOYATENeH U CHIIOBBIX TpaHchopmaTopoB HanpsikeHreM 110 kB u Beie npooautcs npu KO
YKa3aHHOTO CHWJIOBOTO OOOpYIOBaHUS W amnmaparoB C Yy4YeTOM peKoMeHaanuid myHkra 4.22
HACTOSALIET0 CTaHIapTa.

KomruiekcHoe nuarHocTudeckoe oO0cieIoBaHHE BBOJOB MPOBOAUTCS B 0OBEME WCHBITAHUN U
M3MEpEHMI1 HacTOsILEero pas3zena.
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SOIMPEAOXPAHUTEJIN, IPEJOXPAHUTEJIN-
PASBEJUHUTEJIN HAITPAKEHUEM BBILIE 1000 B

30.1 I1, K. UcnbiTaHUE ONOPHOi U30JISIIIUU MOBBIIIEHHBIM
HanpsizkeHueM 4actorbl 50 I'n

Hcnpitanue mpoBouTCst Ha 000PYI0BAaHUHU HaIpshKEHUEM 10 35 KB BKIIOUNTEIBHO.

3HaveHHE UCTIBITATEIILHOTO HAPSKEHHS OTTIOPHOM M30JILIUY PETOXPAHUTENS, TPEAOX PAHUTEIIS-
pa3beIMHUTENS TPUHUMAETCSI B COOTBETCTBUU ¢ Tabmuiamu 9.1 u 9.2,

[Ipo10KUTENBHOCTD TPUIIOKEHUS UCTIBITATEILHOTO HANPSHKEHUS - 1 MuH.

30.2 I1, K. IIpoBepka 11eJIOCTHOCTH IJIABKOH BCTABKHU
npeaoXpaHuTeIsi

IIposepsitores:
- OMMETPOM - LIEJIOCTHOCTD IIJIaBKOM BCTAaBKH;
- BU3YyaJIbHO - HAJIMYKME KATMOPOBKU Ha IIaTPOHE.

30.3 I, K. U3MepeHne cOnpoOTHBJIEHUS] IOCTOAHHOMY TOKY
TOKOBeylleil 4acTH NaTPOHa NpeI0XPaHuTeIs -
pa3beIuHUTEIS

N3mepenHoe 3HaueHue COMPOTUBIICHUS JOKHO COOTBETCTBOBATH 3HAUYEHUIO HOMHUHAIIBHOTO TOKA
B KaTMOpOBKE Ha MaTpPOHE.

30.4 I1, K. U3MepeHHe KOHTAKTHOIO HAXKATHS B Pa3beMHbIX
KOHTAKTAaX NPeJI0XPAHUTE/ISI-Pa3beIMHUTEIIA

I/I?:MepeHHOG 3HAYCHUEC KOHTAKTHOI'O HaXXaTus JOJIXKHO COOTBETCTBOBATH JAHHBIM M3TOTOBUTCIIA.

30.5 I, K. IIpoBepka cocTosiHMSI AYTOTACUTEJIbHOMH YACTH
NMaTPOHA MpeA0XPaAHUTENsI-Pa3beTMHUTEIS

W3mepsieTcs:s BHYTPEHHUM JUaMeTp JyrOTacUTENIbHOM 4YacTH IaTpOHA IMPEIOXPAHUTENs-
pa3beIUHUTES.

W3mepeHHOE 3Ha4YeHHE AuaMeTpa BHYTPEHHEW JyrOraCUTENIbHOW 4YacTH MaTpoHa JIOJHKHO
COOTBETCTBOBATH JAHHBIM U3TOTOBUTEIIA.

30.6 I1, K. IIpoBepka paGoThbl npeIoXpaHuTe s -
pPa3beTuHUTEJIS
Brimonnsercd 5 IIHNKJIOB onepaunﬁ BKJIFOUCHUS U OTKIIFOYCHUSA ITPCAOXPAHUTEIIA- Pa3bCAUHUTCIIA.
Brimmoanenne Ka)K)IOfI ornepanruu JO0JIKHO OBITE YCHICUIHBIM C OI[HOI7[ TIOIIBITKH.
30.7 M. Ten10BU3HOHHBIN KOHTPOJIb

[Tpou3BoauTCs B COOTBETCTBUU € ykazaHusAMU [29] u npunoxenus 1. KonTponb npoBoautcs npu
HaJIU4YMU TEXHUYECKOU BO3MOKHOCTH.
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31 TPAHC®OPMATOPHOE MACJIO

31.1 KonTpoJb kayecTBa TpaHCHOPMATOPHBIX Mace PH
npueMe U XpaHeHUu

[Toctynaroniast Ha IpeaNpUITHE MAPTHS TPAHC(HOPMATOPHOIO Macia JOJKHA COMPOBOXKIATHCS
[acropTOM KadyecTBa B cOOTBETCTBUHU ¢ TpeboBanusamu pazzaena 3 TP TC 030/2012 u nmoxBepruyra
71a00PaTOPHBIM HCTIBITAHHUSM B COOTBETCTBUHU C TPEOOBAaHUSIMH HACTOSIILIETO CTaHAapTa u [2].

HopmartuBHble 3HaueHMsI OKa3aTeNlel KauecTBa AJIs CBEKEro Macia B 3aBUCUMOCTH OT €0 MApKH,
KOTOpBIE MNPOU3BOJATCS, MNpuBonaArcs B Tabnuue 31.1. Tabnuma cocraBieHa HAa OCHOBaHUU
tpeboBanmuii apeiictByronux ['OCT P 54331-2011 wu [41] - [43] Kk KadecTBy CBEXHX
TpaHcGOPMATOPHBIX Maces Ha MOMEHT pa3paboTKU HACTOALIETO CTaHapTa.

[Tpu mocTaBke HOBBIX MapOK TPaHC(HOPMATOPHBIX Mace, He YKa3aHHBIX B Tabiuie 31.1, kauecTBo
Macia 1okHo oTBedaTh TpeboBanus ['OCT P 54331-2011.

[Tpu mocTaBke TpaHcHOpMATOPHBIX Maces 3apyO0eKHOTO U3TOTOBIICHHS, KAYECTBO Maciia TOJIKHO
orBeuats TpeboBanusim [44] u TOCT P 54331-2011.

[Topsimok oTO6opa mpod 1 OpraHU3aMK UCTIBITAHUHN MPH pUeMe TPaHC(HOPMATOPHOTO Maciia OT
MOCTABIMKOB OIpeaensieTcss TpeOOBaHUSMU JICHCTBYIOIIMX HOPMATUBHBIX JIOKYMEHTOB IO
OKCIUTyaTalli  Macell  M3TOTOBUTENECH  AIIEKTPOOOOpPYJOBAHUS  W/MIM  SKCIUTYaTHPYIOIIMX
OpraHu3aIuu.

31.1.1 KonTpoib TpancdhopMaTOPHOro MacJjia MocJje TPAHCIOPTHPOBAHUS

W3 TpaHCIIOPTHOH €MKOCTH OTOHMpaeTcss mpoda Macia B COOTBETCTBHU C TPeOOBAaHUSMU
['OCT 2517-2012 unu 'OCT 31873-2012.

[Tpo6a TpanchopMaToOpHOTro Macia MOIBEPTraeTcs J1a0OPATOPHBIM UCIIBITAHUSM TIO ITOKA3aTeIIsIM
KauecTBa 2, 3,4, 8,9, 10, 14, 15 u3 tabaume! 31.1.

[TokazaTenu kavectBa 2, 3, 4, 9, 15 onpenensroTcst A0 CIMBa Macja U3 TPAHCIIOPTHON €MKOCTH, a
8, 10 u 14 MoXHO onpeAessITh OCJE CIMBA Maca.

[Tokazatenu 12 u 13 tabmuiet 31.1 onpenensitores mpu apOUTPaKHOM KOHTPOJIE UITH 110 PEIICHUIO
TEXHUUYECKOTO PYKOBOJIUTENS CYObEKTa ANEKTPOIHEPTETUKH.

[Toxazarenrn 1 u 6 Tabmumsl 31.1 JOMKHBI JOMONHUTEIBHO OIPENETATHCS MO PELICHUIO
TEXHUUYECKOTO PYKOBOJIUTENSI CyOBEKTa JIIEKTPOIHEPTeTUKH JUIS CHEIUANbHBIX Macel ¢
YIY4IIEHHBIMA HU3KO-TEMIIEPATypHBIMH CBOHCTBAMU, KOTOPHIC MPETHA3HAYCHBI JUISI TPUMCHCHHS B
MAaCJISIHBIX BBIKITIOUYATENAX (apKTUYECKHE Macya).

31.1.2 KonTpoJb TpaHcGhoOpMaTOPHOT0 MacJjia, CJIUTOr0 B pe3epByapbl

TpancpopmaropHOoe Maciio, CIUTOE B  pe3epByapbl  MacjOXO3sCTBA, IMOIBEpPraercs
71a00paTOPHBIM UCIIBITAHUSIM T10 TIOKa3aTelsiM KauecTsa 2, 3, 9, 15 u3 tabmuiet 31.1 cpasy nocie ero
npreMa U3 TPAHCIOPTHON EMKOCTH.

31.1.3 KonTpoib TpancGhopMaTOPHOro Macja, HAXOAALIErocsi HA XpaHeHUH
Haxopsimieecst Ha XxpaHEHUU MAaciio UCIIBITHIBACTCS 10 TTOKa3aTessiM KadecTsa 2, 3, 4, 5, 8, 9, 10,
14, 15 u3 tabmunst 31.1 ¢ nepuoanvyHOCTHIO HE pexke 1 pasa B 4 roja.

31.1.4 Paciuupenne 00béMa KOHTPOJISI

[Tokazarenn kauectBa Macia w3 Tabmunsl 31.1, He ykazanHble B moanyHkThl 31.1.1-31.1.3, a
takxke mokaszarenu kadecta mo [OCT P 54331-2011 onpenensrores B ciaydae HEOOXOAMMOCTH, TIO
PELICHUIO TEXHUYECKOTO PYKOBOJIUTENS CYObEKTa dIIEKTPOIHEPTEeTHKH.

31.1.5 IlpumeHeHune TpeOOBAHMH

B cirydae BO3HUKHOBEHUS pa3HOTIIACHI TIPH OMpPEICTICHUN KadecTBa TpaHC(HOPMATOPHOTO Maciia
OpU IpHUeMe OT MOCTABIIUKOB, MO0 MPUYMHAM HW3MEHEHHsI TeXHUYECKHX TpeOOBaHHMH K KauyecTBY
W3TOTOBUTENSI Macia ¢ HECOOTBETCTBUS  TpeboBaHusM  Tabmuielr  31.1, HeoOXxomumo
PYKOBOJICTBOBAThCS TpeboBaHUAMH K KauecTBY Macia ['OCT P 54331-2011.
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31.2 KonTpoJb kadecTBa TPaHCHOPMATOPHBIX MaceJI IPH UX
3aJINBKeE B 2JIEKTPOOOOPY10BaHHE

31.2.1 TpeOoBaHuA K CBekeMY TPAHCHPOPMATOPHOMY MACTTY
CBexue TpaHchOpMATOpHBIE Maciia, IOATOTOBICHHBIE K 3aJMBy (JOJKMBY) B HOBOE
AIIEKTPOOOOPYIOBAHHE, TOJKHBI YIOBIETBOPSITH TpeOoBaHUsIM TabmuIs! 31.2.

31.2.2 TpeOoBaHUA K pereHePUPOBAHHBIM U OYHIIEHHBIM MacjaaM

PerenepupoBanHble M (MJIM) OUYMIIEHHBIE SKCIUTyaTallMOHHBIE Macia, a TaKKe MX CMECH CO
CBCXKMMHU MacjiaMHu, IMIOATOTOBJICHHBIC K 3aJIUBY (,Z[O.]'II/IBy) B 3J'IeKTp0060py,Z[OBaHI/Ie II0CJIE PEMOHTA,
JOJIKHBI YIOBJIETBOPSATH TpeOoBaHUsIM Tabmuis! 31.3.

31.2.3 TpeOoBaHUA K KOHTPOJII0 Ka4yecTBAa Macja NMPHU MOAT0TOBKE K 3aJIUBY.

[Topsimok oTOopa mpoO M OpraHU3aIMK UCIBITAHKUIA MIPH ITOATOTOBKE TPaHC(HOPMATOPHOTO Maciia
K 3aJduBy (IOJMUBY) B JJICKTPOOOOpPYHOBaHWE OMNpPENENSIeTCS TPEOOBAHHMSIMH JCHCTBYIONINX
HOPMATHUBHBIX TOKYMEHTOB I10 SKCIUTyaTalliu Macell H3rOTOBUTEIICH AIEKTPOOOOpYIOBAHUS /T
AKCIUTYaTUPYIOIIUX OpraHU3aIni.

31.3 KoHnTpoJub KauecTBa TPAHC(POPMATOPHBIX MaceJsI IPH UX
IKCILIYATAIMU B 3JIEKTPOOOOPYI0BAHNH

31.3.1 O0béM 1 NeprUOAUYHOCTH NCTIBITAHUH

O0BEM U EepUOAMYHOCTD MPOBECHUS UCTIBITAHUM Macja yKa3aHbl B pa3jieliaXx Ha KOHKPETHbBIE
BUJBI DJIEKTPOOOOPYIOBAHMS, HOPMATHUBHBIC 3HAYCHHS IIOKA3aTele KadecTBa IPHUBOIATCS B
tabimue 31.4.

Ha ocHoBaHuM TOJNIy4EHHBIX pPE3yJIbTATOB JIAOOPATOPHBIX HCHBITAHUN Maciia ONPEeAeIsIOT
00JacTH ero AKCIuTyaTaluu:

- o0nacth "HOPMaIbHOIO COCTOSIHMS Maciya" (MHTepBajl OT IPEEbHO JOIMYCTHUMbBIX 3HAYEHHM
nociie 3aIMBKU Maclia B 3JIEKTpooOOpyI0BaHKe, TpuBeieHHbIX B Tabmuie 31.2 unu 31.3, cronbern 4,
U JI0 3HAYEHUU, OTPAaHUYMBAIOIIMX O0JACTh HOPMAJIBLHOTO COCTOSHUS Maclia B JKCIUTyaTalluH,
npuBeleHHbIX B Tabmuie 31.4, cronberr 3), KorJa COCTOSIHHE KadecTBa Maclia TapaHTHPYET
HAJISKHYIO paboTy 3JIEKTPOOOOPYIOBaHUSI U TIPH 3TOM JOCTATOYHO MHUHHUMAIBHO HEOOXOJIMMOTO
KOHTPOJISI TTOKa3aresei kauecTa 1 - 4 u3 Tabauisl 31.4, Mo pemeHuIo TEXHUYECKOTO PYKOBOIUTENS
CyOBEeKTa 3JIEKTPOIHEPTrEeTUKH JOMOJIHUTEIIPHO B COKPAICHHBIA aHAU3 MOXKET OBITh BKIIOUCH
MoKazareib 5 Tabnuisl 31.4;

- o0sacTp "pucka" (MHTEpBaJl OT 3HAYEHUM, OTPAHUYMBAIOIINX 00JACTh HOPMAJIBLHOTO COCTOSIHHS
Macia, TpuBeleHHbIX B Tabmuue 31.4, crombern 3, A0 mpenenbHO AOMYCTHUMBIX 3HAYEHUMN
MoKa3zaTesie KadecTBa Macja B JKCIUTyaTallid, MPUBEIECHHBIX B Tabsuie 31.4, cronben 4), kormaa
YXYALIEHUE 1a)Ke OJHOTO MOKa3aTess KauyecTBa Macia MPUBOJIUT K CHIYKEHUIO HAJIE)KHOCTH pabOTHI
ANIeKTpoOOOpyIOBaHUS H TpeOyeTcss Ooyiee yYalleHHBI M PACHIMPEHHBIH KOHTPOIb s
MIPOTHO3MPOBAHUS CPOKA €T0 CIY>KOBI M (MJIM) TPUHSATHS CIICIUATBHBIX MEp 10 BOCCTAHOBJICHHIO
OKCIUTYyaTaIlMOHHBIX CBOMCTB Maclia C IeNbI0 TPEJOTBpAIICHHUS €ro 3aMeHbl U BBIBOJA
ANEKTPOOOOPYIOBAHMS B PEMOHT.
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Ta6mmma 31.1. ITokazaTenn kauecTBa TOBapHBIX TpaHC(HOPMATOPHBIX Mace

Home Mapka macna TpeboBanus o
p IToka3zarenb IocCTP OMEp CTaniapta Ha
IIyHKTa K [41] | B [43] T-1500Y | Nytro Nytro 54331-2011 METOJ UCIIBITAHHUI
[42] 11GX 10XN
1 Bs13K0CTh KMHEMaTHuecKas, MM>/c,
He Oonee:
— npu wnoc 50 °C 9 9 - 9 9 9 'OCT 33-2000,
— mipu mmioc 40 °C - - 11 11 12 12 T'OCT P 53708-2009.
— npu munyc 30 °C 1200 1200 1300 1800 800 1200
2 Kucnornoe uucino, mr KOHHa I ¢ 0,01 0,01 0,01 0,01 0,01 0.01 I'OCT 5985-79,
Mmacia, He Ooiee I'OCT P M3K 62021-1-
2013.
3 Temrmieparypa BCTIBIIIKA B 3aKPHITOM 135 135 135 135 140 135 I'OCT 6356-75,
turie, °C, He HHUXKe I'OCT P EH UCO 2719-
2008.
4 Copnepxanue BOZOPACTBOPHMBIX i i i i i i FOCT 6307-75.
KHCJIOT U TIeJIouei
> | Comepmanie MexamiecKi Ote Ote Otc Ore Ore Ore. | TOCT 6370-83.
npumecei
6 Temmnepatypa 3actbiBanus, °C, He -45 -45 -45 -45 -45 -45 FOCT 20287-91.
BBIIIIE
7 Hcnbrtanue KOppO3HOHHOTO i i i ) ) i
BO3JICWCTBUS Ha IUIACTUHKYU U3 MEJU Ij:;llsae; Ij:;llsae; Ij:;llsae; iﬁ:ﬁ:& iﬁ:ﬁ:& iﬁ:ﬁ:& I'OCT 2917-76.
mapku M 1K nim M2 o T'OCT 859
8 Tanrenc yrina I[I/IBJ'ICKTpI/I‘{eCIéI/IX 0,5 0,5 0,5 0,5 0,5 0.5 TOCT 6581-75.
noTepb, %, He 6osee mpu 90 °C
9 [TnotHOCTH TipH 20 °C*, kr/m®, He 895 895 885 895 895 895 I'OCT 3900-85,
Oostee T'OCT P 51069-97,
I'OCT P CO 3675-2007.
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Homep Mapka macna TpeGoBanus Howmep cranapTa Ha
IToka3zareinb I'oCT P .
IIyHKTa K [41] | BT [43] T-1500Y | Nytro Nytro 54331-2011 METOJI MCIIBITAHUI
[42] 11GX 10XN
10 CTabuabHOCTH MPOTHB OKUCIICHUS:
— Mmacca jeryuux kuciot, Mr KOH Ha 0,04 0,04 0,07 0,04 0,04 0,04 I'OCT 981-75,
1 r macina, ue Ooiee I'OCT P 54331-2011.
— coJiep)KaHue ocaaka, % Macchl, He 0,015 0,015 0,015 0,015 0,015 0,015
Oosee
— KUCJIOTHOE YHCJIO0 OKHUCIIEHHOTO 0,10 0,10 0,15 0,10 0,10 0,10
macna, Mr KOH na 1 r macna, e
Oosee
11 CTaOuIbHOCTh MPOTHB OKUCIICHUS, 150 150 150 - - - I'OCT P MOK 61125-
WHIYKIIMOHHBIA NEPUOJ, Y, HE MCHEE 2013.
12 Conepxanue cepsl, %, He OoJiee - - 0,45 - - - I'OCT P 54331-2011**
13 Hanuune koppo3uoHHOI cepbl Orc. Orc. Orc. Orc. Orc. Orc. I'OCT 2917-76,
I'OCT P 55494-2013,
I'OCT P 54331-2011
14 ConepxaHue aHTHOKUCITATETHHON 0,25- 0,2 0,2 0,25 0,25 0,25-0,40
npucagku ATMI0JI-1 (2,6- 0,40 I'OCT P MBK 60666-
JIUTPETOYTHIT-4-MeTUII()EHOT WITH 2013, [45], [50].
MOHOI), %, HE MEHEe
15 . Yucroe, mpo3padHoe, CBOOOHOE OT BUAMMBIX dacTull 3arpsisHenus u | [OCT P 54331-2011.
Brentauit Bun
0CaJIKOB, )KEIITOTO UJTM CBETIIO KOPUYHEBOTO I[BETA

[Ipumeyanue - IIpyu BHECEHNN N3MEHEHNH N3TOTOBUTENIEM Macia B IOKYMEHTHI, OTIpEISIISIONINE TEXHUUECKHE TpeOOBaHMUS K Ka4eCTBY Macia, HE0OX0ANMO BHECTH U3MEHEHHS
B JaHHYIO TaOJUIly; MPH BO3HHKHOBEHWH PAa3HOYTEHHH NMPUOPHUTETHBIM SIBISIOTCS TpeOOBaHMS M3roToBuTelst Macia. «OTc.» — 0003Ha4aeT OTCYTCTBHE, « - » - 0003HAYaeT, 4To
3HAYEHHE MMOKa3aTelsl He HOpMHpYeTcs n3roropuresneM mMacia, TpedoBanms [[OCT P 54331-2011 npuBeneHb! TONBKO TSt 0OBIYHBIX TPaHC(POPMATOPHBIX Macel.

* Tlpu m3MepeHnH IUIOTHOCTH HpH 15 °C, HOpMHpyeMoe 3HaueHHEe YCTAaHAaBIMBACTCS TPEOOBAHMSAMH CTaHIApPTa, TEXHUYECKHX YCIOBHH WM CHENU(HUKALNH COOTBETCTBHS
M3TOTOBUTENS Maca;

** Jlomyckaetcs onpeaenacHue aanHoro mokasaress mo TOCT 19121-73, TOCT P EH MCO 14596-2008, TOCT P 51947-2002 wm T'OCT P 53203-2008.
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Tabnuma 31.2. TpeOoBaHus K Ka4eCTBY CBEXKHMX Macell, IOrOTOBJICHHBIX K 3aJIMBKE B HOBOE 3JIEKTPOOOOPYAOBaHUE

IToka3aTens KauecTBa Macja 1

HpeI[CJ'IBHO JAO0ITYCTUMOC 3HAYCHUC
IIOKa3aTcJId Kady€CTBa Macjia

Howmep MpeIHa3HauYeHHOTO
- HOMep cTaHjapta Ha meto]; | Kateropus snextpooOopynoBaHus  SIIBK B MOCIIe 3aJIMBKHU B [Tpumeuanue
UCIIBITAHUS AIIEKTPO-
DJIEKTPO- obopymoBanue
obopyoBaHue Py
1 [IpoGuBHOE HaIpsKEHUE TTO eKTPOOGOPYI0BAHHE: JlomyckaeTcsi ompejelieHne 1o
I'OCT 6581-75, kB, He MmeHee I'OCT P M3BK 60156-2013.
— 10 15 kB BKIIOYHATEIBHO 30 25 Ecmn kodbduiuent sapuarim,
— cepime 15 kB gpo 35 kB 35 30 paccunranubiii mo 'OCT 6581-75,
BKJIIOYHUTCIIBHO npesbimaer 20 %, 1O pe3ynabrar
— cBoiare 35 kB go 150 kB 60 55 UCIIBITAHUU —
BKJIFOYHUTEIIBHO HEYZOBJIETBOPUTEIIbHBIN.
— cBoiare 150 kB go 500 xB 65 60
BKJIFOUUTEIBHO
— 750 kB 70 65
2 Kucnornoe uncno no eKTPO0GOPYAOBAHHE: JlommyckaeTcst  OmpefelieHue 110
I'OCT 5985-79, mr KOH/r I'OCT P MDBK 62021-1-2013.
Macia, He Gonee™ — 110 35 kB BKIIFOYHTENBHO 0,02 0,02
— cBhlIIE 35 KB 0,01 0,01
3 Temneparypa BCIIBIIIKY B DnekTpoobopyaI0BaHUE BCEX 135 135 [Ipu npuMeHEeHUU CHeHaIbHOTO
3aKPBITOM THUTJIE TIO BUJIOB U KJIACCOB HATIPSKEHHMA Mmacla TUTST BBIKJTIOYATeNeit
I'OCT 6356-75, °C, ne meHee 3HAYEHHWE JIAHHOTO II0Ka3aTellst
ompefensercss CTaHIapTOM Ha
Mapky  macna.  Jlomyckaercs
ornpeseneHue o
I'OCT P EH NCO 2719-2008.
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ITokasaTensr kauecTBa Macja 1

HpeI[CJ'IBHO JAOITYCTUMOC 3HAYCHUC
IIOKa3aTcJId Kady€CTBa Macja

Howmep npeJHa3HAYCHHOTO
HOMep cTaHjapra Ha metof, | Kareropus snexTpooOopyaoBaHus I0CJIC 3aJIMBKHU B [Tpumeuanue
MyHKTa K 3aJIMBKE B
UCTIBITAHUS AIIEKTPO-
AIIEKTPO-
obopynoBaHue
obopyoBaHue
4 Bnaroconmepsxanue 1mo Tpancopmaropsl ¢ IUICHOYHOMN 0,001 (10) 0,001 (10) JlonyckaeTcsi  OnpeesieHHue 110
T'OCT P MDK 60814-2013, 1501051 a30THOH 3aIATOM, I'oCT 7822-75 1501051
% maccsl (MI/KT, I/T), HE repMETUYHbIE XpoMarorpauyeckuM MeETOA0M
oomee* MAacCJIOHAIOJHEHHbBIE BBOJIbI, o [12] nmu [46].
repMETUYHBIC U3MEPUTEIIbHBIC
TpaHcGopMaToOpbl
CujoBble W HM3MEPUTEIbHBIC 0,0015 (15) 0,0015 (15)
TpaHchopMaTopbI 0e3
CHCNMANIbHBIX  3aIlUT  Macla,
HETepPMETHYHBIC
MAacCJIOHAIIOJTHEHHBIC BBOJIBI
5 Cozaeprxanue Mexanndeckux | Dnekrpoodopynosanue a0 35 kB | Orcyrcrue (10) | OrcyrerBue (11) | JJonyckaercs OIpeeIeHue
npumeceii mo 'OCT 6370-83, | BKIIOYUTETHHO JIAHHOTO rmoxasareiist 110
%, (KJ1acC IPOMBILIIEHHON I'OCT HCO 4407-2006 ¢

yuctotel no 'OCT 17216-
2001, He Goee)

Knacc mpompblieHHOM
yuctotel no 'OCT 17216-
2001, me Gonee

MacinsgHple  BBIKJIIOYATEIM  BHE
3aBUCUMOCTH KJIaCcCa HAIIPSXKCHUA

DekTpoodopyI0BaHNE CBBIIIIE
35 kB 10 750 kB BKJIHOUUTENBHO

OtcyrcTBue (12)

OtcyrcTBue (12)

MOCJIEYIONINM TIEPEepacyeToM II0
[Mpun. I' TOCT 17216-2001.
Krnacc mpoMbInuIeHHOW YUCTOTHI
no Tabmuuel 'OCT 17216-2001
ompeneNnsercss M0  3HAYCHUIO
Kjacca (Qpakuuu ¢ HauOOJIBIIUM
3HAYCHUEM.
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ITokasaTensr kauecTBa Macja 1

HpeI[CJ'IBHO JAOITYCTUMOC 3HAYCHUC
IIOKa3aTcJId Kady€CTBa Macja

Howmep MpeIHa3HAYCHHOTO
- HOMEp cTaHjapta Ha meto]; | Kateropust anexTpoobopynoBaHus  SUIUBKE B [10CJIE 3aJIUBKH B [Tpumeuanue
HCIIBITAHUS AIIEKTPO-
3JIEKTPO-
obopynoBaHue
obopyoBaHue
6 Tanrenc yria CwioBble M U3MEPUTEIbHBIE 1,7 2,0 [Ipoba wmacma AOMOTHUTEIHHOU
JTURIIEKTPUYECKUX TIOTEPh MpH | TpaHchopmaTopsl 35 kB 00paboTKe He MoBepraeTcs.
90 °C mo I'OCT 6581-75, %, JlommyckaeTcss  ompeiesieHue 10
He Oonee** CuiioBele ¥ HM3MEpUTEIbHBIC 0,5 0,7 I'OCT P MDK 60247-2013.
TpanchopmaTopsl cBbile 35 kB 1o
750 kB BKJIFOYHTENLHO,
MAacJIOHAIIOJHEHHEIE BBOAEI 35 kKB
1 BBIIIIE
7 Conepxanue DneKkTpoodopyaoBaHUe BCEX 6,0 6,0 Bo3moxHO KaueCTBECHHOC
BOZIOPACTBOPUMBIX KHUCJIOT M | BUJIOB U KJIaCCOB HAIPSDKEHUIH OIpee/ICHUE C HHIUKATOPOM.
menoueit o 'OCT 6307-75,
pH BOJHO# BBITSKKH, HE
MeHee ***
8 Copepxanue CunoBele U HU3MEpPUTEIbHBIE 0,20 CHmxenne He | Jlomyckaercs ompeneneHue Io
AHTHOKUCIIUTEILHOM tpancdopmaropsl 35 kB u Bblle, Oonee yem Ha | [45], [50].
npucaaku ATMI0JI-1 (2,6- MAacCJIOHAIIOJTHEHHEIE BBOJIBI 10% ot
mutpetOyTmn-4-metundenon | 110 kB u Bemme HCXOJIHOTO
WM MOHOJ) TI0 3HAYCHHUS JI0
I'OCT P MK 60666-2013, % 3aIMBa
MaccChl, HE MCHEe
9 TemmepaTypa 3acThIBaHUSA, DneKkTpoodOpyAOBaHHE, -60 -60
I'OCT 20287-91, °C, ue 0oiee | 3a1uBaeMoe cHenraIbHBIM

MacjoM (apKTHUECKHIM)
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ITokasaTensr kauecTBa Macja 1

HpeI[CJ'IBHO JAOITYCTUMOC 3HAYCHUC
IIOKa3aTcJId Kady€CTBa Macja

OKHCJIEHHOTO Macjia, Ml
KOH/r macna, ue 0oee;
coJiep)KkaHue ocaaka, %o
Macchl, He 0oiree

110 B u BrI1IE

KOHKPETHYIO MapKy
Mmacia,
JIOMYIICHHOTO K
IMPUMCHCHUIO B
JTAHHOM
000pyTI0BaHUU

Howmep MpeIHa3HauYeHHOTO
HOMep cTaHjapra Ha metof, | Kareropus snexTpooOopyaoBaHus nocJe 3aJIMBKHU B [Tpumeuanue
MIyHKTa K 3aJIMBKE B
UCIBITaHUS AIIEKTPO-
AIIEKTPO-
obopynoBaHue
obopyoBaHue
10 I'azoconepxanue o [47], Tpancopmaropsl ¢ TIEHOYHOH 0,5 1,0 JlomyckaeTcst  ompeneneHue 1o
% 00béma, He Oostee 3alIUTOM, repMETUYHbIC [46], HOpMa n0 3anuBa HeE
MacJIOHANIOJTHEHHbIE BBOIBI SBIISICTCS OpaKoBOYHOM,
ornpezesieHue 0053aTeabHO.
11 CtabWIbHOCTH IPOTUB CunoBele u  u3MeputenbHble | B coorBeTcTBUM C© Jlnst cBexero macia J0IycKaercs
okucnenus o 'OCT 981-75: | tpancdopmaropsl, TpeOOBaHUSIMU onpeeacHue o
KHMCJIOTHOE YHCIIO MAacJIOHANIOJHEHHbBIE BBOJIbl | CTaHJAapTa Ha I'OCT P MDK 61125-2013.

IIpumeuanue—* BnarocogepxaHue B CUIOBBIX U U3MEPUTENBHBIX TPAHCPOPMATOPOB O3 CrelHAIbHBIX 3alUT Macia, HErepPMETHYHBIX MACJIOHAIIOJIHEHHBIX BBOJAX MO
PENICHNI0 TEXHUYECKOTO PYKOBOAUTENSI MOXKeT ycTaHaBnuBarhes He Oozee 0,002(20) miast macen mapok T-750, T-1500, TKn u TCn (TCO), a myis MacisiHBIX BBIKITIOYaTENeH
Biaroconepxkanue - orcyrcrBue mo ['OCT 1547-84 (kauecTBEHHO).

** JlomyckaeTcst HPUMEHSTH TSI 3aJIMBKH CIJIOBEIX TpaHchopMaTopoB 110 35 kB BimounTenpHO TpanchopmaropHoe Macio TKm mo TY-38.101.980-81 u TKm mo TY 38.401.5849-
92, a Tak)Ke MX CMECHU C IPYTUMHU CBEKUMHU Maciam, eciu 3HaueHue tgd npu 90 °C He Oyner npessiath 2,2 % 10 3anuBku U 2,6 % nociie 3aMBKH U KUCJIOTHOTO YKcia He Oojee
0,02 mr KOH/r, Ipu OJTHOM COOTBETCTBHH OCTAIBHBIX TIOKa3aTeleil kadecTBa TpeOOBaHUAM Tabmumbl 31.2.

*%* Jlst Maciia ¢ eakTHBHpYomen npucaakoi (nanpumep T-1500Y) pH moxet ObiTh Oostee 8,0 u ocHOBaHMEM /1151 OPaKOBKH HE SIBISICTCS.
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Tabmuna 31.3. TpeboBaHus K KaueCTBY pereHepUpPOBAHHBIX U OUUILEHHBIX Mace, MOATOTOBICHHBIX K 3aJIMBKE B 3JIEKTPOOOOPYJOBAHHE MTOCIIE €T

pemonra’

ITokasaTens KadyecTBa Maciia U

[IpenenbHO nOMyCTUMOE 3HaYEHUE
MOKa3aTesi KauecTBa Maciia

Tpancopmatopsl cseiie 500 kB 1o
750 kB BKJIIOYHTEIHHO

Howmep MPETHA3HAYECHHOT O
yHKTa HOMEp CTaHJapTa Ha METO]] Kareropus 35mekTpoo0opyaoBaHus « SUTIBKC B nocJe 3aJIMBKHU B [Tpumeuanue
UCIBITaHUS ANIEKTPO-
JICKIPO- o0opynoBaHue
obopynoBaHue Py
1 [IpobuBHOE HanpsDKEHHE IO | DIEKTPOOOOPYyI0BaHHUE: Jonyckaercs onpeneneHue mno
I'OCT 6581-75, kB, He meHee I'OCT P M3BK 60156-2013.
— 10 15 kB BKIIOYHATEIBHO 30 25
Ecnu K03 unmeHT
— cBpmie 15 kB go 35 kB 35 30 BapUAIlMU, PACCUMTAHHBIA IO
BKJIIOYMTEIIBHO I'OCT 6581-75, mpeBsbimaet
— cBpimie 35 xB mo 150 xB 60 55 20 %, TO pe3yabTaT
BKJIIOUUTECIBHO UCIIBITAHUU —
CBBIIIC 150 kB 0 500 kB 65 60 HeYHOBHCTBOpHTeHBHLIﬁ.
BKITFOUUTEIIBHO
— 750 kB 70 65
2 Kucnornoe uncio no Cunossie Tpanchopmaropsl 10 35 kB 0,05 0,05 JlonyckaeTcs onpeeneHme mno
I'OCT 5985-79, mr KOH/r BKJIFOUUTEIHHO I'OCT P MDK 62021-1-2013.
macna, He bonee CuroBsie Tparchopmarops 10 35 kB 0,03 0,03
BKJIFOUUTENBHO, 3aITMBaeMBbIX
maciamu Mapok 'K, BI', Nytro 11GX
u 10XN
CuitoBble 51 U3MEPUTEITLHBIC 0,02 0,02
TpaHchopmaropsl cBbime 35 kB 10
500 kB BKITIOYUTEIIEHO
CunoBrle u MU3MEPUTEIIbHbBIE 0,01 0,01
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ITokasaTens kadyecTBa Maciia U

Hpe,Z[CJ'II)HO A0IIYCTUMOEC 3HAUYCHUC
IIOKa3aTcidad KadyC€CTBa Macjia

Howmep IpeHA3HAYCHHOTO
- HOMEp CTaHJapTa Ha METOA Kareropust 31ekTpoo0opynoBaHus < SATIBKE B 1I0CJIE 3aJIMBKHU B [Tpumeuanue
UCTIBITAHUS AIIEKTPO-
DJICKTPO- o0opynoBaHue
obopynoBaHue Py
3 Temneparypa BCIIBIIIKY B Cunosie Tparcdopmarops 10 35 kB 130 130 [Ipu MIPUMEHEHUHN
3aKpBITOM THTJIE, 11O BKITIOYHTEIIHHO CICHUATBHOTO  Macia  JUIst
I'OCT 6356-75, °C, e menee BBIKJIFOYATEIIEN 3HAaYCHUE
CuiioBbie u MU3MEPUTEIIbHbBIC 135 135 JTAHHOTO MoKa3aTes
Tpanchopmatopsl cBeiie 35 kB 1o OIpEACISIETCA CTaHIapTOM Ha
750 xB BxiItounTEIEHO MapKy macia.
JlomyckaeTcs onpeesieHHe 1o
I'OCT P EH NCO 2719-2008.
4 Brarocoaepxanue 1o TpanchopmaTopsl ¢ IIICHOYHOW HIIH 0,001 (10) 0,001 (10) Jlomyckaercsi onpeesieHie 1o
I'OCT P MDK 60814-2013, AQ30THOM  3allUTOM, TEepMETUUYHBIE I'OCT 7822-75 1507051
% macchl (MI/KT, I/T), He U3MEPUTENBHBIE TPAHCHOPMATOPHI Xpomarorpaduyeckium
oonee MeToqoM 110 [12] u [46].
CuiioBble u U3MEPHUTEIbHBIC 0,0015 (15) 0,0015 (15)
TpaHchopMmaTopbl 0e3 CHeruaaIbHbIX
3alIAT Macia
) Copepxanue Mexanuueckux | Dnekrpoobopynosanre 10 35 kB | OtcyrctBue (10) | OrcyrerBue (11) | [lonyckaercs — ompeneneHue
pUMecei: BKJIFOYUTEIBHO JAaHHOTO  TIOKa3aTens 1o
o 'OCT 6370-83, % (xmacc I'OCT HCO 4407-2006 c
guctoTsl o 'OCT 17216- MacinsHbie BBIKJTIOYATETTN BHe | OtcyrcrBue (12) | OtcyrerBue (12) | MOCIEAYIOMKUM IIEPEPACIETOM
2001, ue Gonee); 3aBUCUMOCTH KJIacca HalpsHKCHUS no [lpwr. ' TOCT 17216-
2001.

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KHO HBATU N0 CCLIAKA | H3 DHepreTukK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266
https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

144

ITokasaTens kadyecTBa Maciia U

Hpe,Z[CJ'II)HO A0IIYCTUMOEC 3HAUYCHUC
IIOKa3aTcidad KadyC€CTBa Macjia

Howmep npeIHa3HaYeHHOTO
- HOMEp CTaHJIapTa Ha METO]] Kareropus 35mekTpoo0opyaoBaHus < SAUTUBKE B nocJie 3aIMBKHU B [Tpumeuanue
UCIBITaHUS AIIEKTPO-
JEKTPO-
obopynoBaHue
obopynoBaHue

Kinacc npomsliieHHOM DnekTpoobopynoBanue cBoimie 35 kB 8 9 Kiace MIPOMBIIIICHHON

grctoThl 1o ['OCT 17216- 10 750 kB BKIIOYUTENBHO YUCTOTHI o Tabmurnel

2001, ue Gonee I'OCT 17216-2001

OTIPE/ICIISCTCS 0 3HAYCHUIO
KJlacca bpaxuu c
HauOOJIBIIUM 3HauYeHUEM (110
«xynueiy dpaxkiun).

6 Tanrenc yria Cunossie Tpancdopmaropsl 10 35 kB 5,0 6,0 [Ipo6a Macia
JUBJIEKTPUUECKHUX TOTEPh MPU | BKIOYUTEIBHO JIOTIOJIHUTEIBHOH  00paboTKe
90°C mo I'OCT 6581-75, %, HE MOJIBEpraeTcs.

He Oonee CuioBbie Tpanchopmaropsl 110 35 kB 15 1,7 JomyckaeTcs onpeeieHue mo
BKJIFOUUTEIIHHO, 3aJIMBacMbIC I'OCT P M3K 60247-2013.
maciamu Mapok 'K, BI', Nytro 11GX
u 10XN
CunoBrle Hu MU3MEPUTEIIbHbBIE 15 1,7
Tparcopmaropsl cBeiie 35 kB 1o
500 kB BkIIIOYUTENBEHO
CuitoBble 51 U3MEPUTEIILHBIC 0,5 0,7
Tpancpopmaropsl cBeiie 500 kB 1o
750 kB BKITIOYUTEIIEHO

7 Conepxanue DneKTpooOOPYAOBaHNE BCEX BHJIOB U 6,0 6,0 BosmoxHO KauyeCTBEHHOE

BOJIOPAaCTBOPUMBIX KUCJIOT U
menoueit mo 'OCT 6307-75,
pH BOIHOI BBITSKKH, HE
MEHEe

KJ1aCCOB HaHpH)KeHI/Iﬁ

OIpeACIICHUEC C HHAUKATOPOM.
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ITokasaTens kadyecTBa Maciia U

Hpe,Z[CJ'II)HO A0IIYCTUMOEC 3HAUYCHUC
IIOKa3aTcidad KadyC€CTBa Macjia

Howmep IpeHA3HAYCHHOTO
- HOMEp CTaHJIapTa Ha METO]] Kareropust 31ekTpoo0opynoBaHus < SAUTUBKE B 1I0CJIE 3aJIMBKHU B [Tpumeuanue
UCTIBITAHUS AIIEKTPO-
AJIEKTPO-
obopynoBaHue
obopynoBaHue
8 Conepxanue Cunossie u HU3MEPUTEILHBIC 0,20 CHmxenne He | Jlonmyckaercs onpezeneHue mo
AHTHOKUCITUTEIILHOU tpanchopmaropsl ot 35 kB 10 750 kB 6onee uem Ha | [45], [50].
npucaaku ATMJI0JI-1 (2,6- | BKIHOUHUTEIBHO 10% or Hnst OUHIIEHHBIX
TUTPETOYTHIT UCXOHOTO 9KCIUTYaTallMOHHBIX ~ Macell
-4-meTrieHOI UK HOHO), 3HAYCHHUsS 0 | 3HAYCHUE JAHHOTO IMOKa3aTels
o 'OCT P MDK 60666-2013, 3aJIMBa HE SBJISETCS OpaKOBOYHBIM,
% Macchl, HE MEHEe oTpeieNieHue 00sI3aTeIIbHO.
9 TemmepaTypa 3acThIBaHUS 10 | DIIEKTPOOOOPYJIOBAHKE, 3aTUBAEMOC -60 -60
I'OCT 20287-91, °C, ue BblIIE | ClICIIUAIbLHBIM MacjiaoM
(apKTHYECKUM)
10 l"a3zoconepxkanue 1o Tpanchopmaropel ¢  TUICHOYHOM 0,5 1,0 JlomyckaeTcss  ompenencHue
[47], % oO6béma, He Gonee 3aIATOMH, TePMETUIHOE JIAHHOTO ITI0Kasarels 1o [46],
3JIEKTPO0OOpYyIOBaHNE 3HauUEHUE JAHHOTO MOKA3aTeNs
0 3alMBa HE  SIBISETCSA
OpaKkOBOYHBIM, OIpe/eTICHHE
00s3aTeNBHO.
11 CTabuiabHOCTD IPOTHB Cunossle u U3MEPUTEIILHBIE VYcnosua mponecca: 130 °C,
okucienus o 'OCT 981-75: | rparcdopmaropst 110 kB u Beime 30 u, 50 mur/muH Op.
— KHUCJIOTHOE YUCIIO 0,2 - JlaHHbI} MOKa3aTeNb
OKHCJICHHOTO Macia, MT OTIpeNeNsIeTCsl TOJBKO ISt
KOH/r macna, e Gonee pereHepupOBaHHBIX Maced.
— MaccoBas J0Js ocaaka, %o, OtcytcTBHE -
He OoJiee
12 |Cognepxanue cepbl o[ D1eKkTpoodopynoBaHue: Omnpenenenne peKOMEHIyeTcs
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ITokasaTens kadyecTBa Maciia U

Hpe,Z[CJ'II)HO A0IIYCTUMOEC 3HAUYCHUC
IIOKa3aTcidad KadyC€CTBa Macjia

o 'OCT 2917-76

BBIIIC

Howmep IpeHA3HAYCHHOTO
vikra | FIOMED CTaHApTa Ha METON Kareropus 35mekTpoo0opyaoBaHus B « 1I0CJIE 3aJIMBKHU B [Tpumeuanue
yH UCTIBITAHUS SATMBKC B ANIEKTPO-
dJIeKTpo- obopynoBaHue
obopynoBaHue
I'OCT 19121-73, %, ne 6osee | — no 35 kB BkIIOUYMTEIBEHO 0,60 0,60 TONBKO IJII CMEcCed Macel U
— cBoie 35 kB gmo 500 kB 0,35 0,35 PErCHEPHPOBANHBIX MACCIL.
BIIOTHTENLHO Bo3MoxHO ompeneneHne 1O
— ceeime 500 kB gmo 750 kB 0,30 0,30 1;000?; P EH MCO 1459-
BIGHOTHTEIRHO FOCT P 51947-2002 u
I'OCT P 53203-2008.
13  |Hammume xoppo3unoHHOH cepsl| DnekrpoobopynoBanue 110 kB u OtcyrcTBUE - Bo3moxHO onpeznenenue no

IocTt P 55494-2013,
I'OCT P 54331-2011.

Mpumeuanue— " [IpuMEeHEHNE PETEHEPUPOBAHHBIX U OYUIIEHHBIX IKCIUTYaTAIIMOHHBIX MACEN JUIS 3AJIMBKH BEICOKOBOJIBTHBIX BBOJIOB MOCIIE PEMOHTA HE JIOMYCKAETCS, TAHHOE
3JIEKTPOOOOPYIOBAHUE 3aTUBACTCS TIOCJIC PEMOHTA CBEKHUMH MacllaMH, OTBEYAIOIIMMU TPpeOOBaHUIM Tabuiiet 31.2.
- BnaroconepmaHI/Ie B CUJIOBBIX U UBMEPUTCIIbHBIX TpaHC(bOpMaTOan oe3 CHICIHAJIbHBIX 3alIUT Macjia, HCTCPMETUYHBIX MAaCJIOHAIIOJTHEHHBIX BBOJAaX IO PCHICHUIO TEXHUYCCKOT'O
PYKOBOIUTENS MOXeT ycTaHaBnuBaThes He 6omee 0,002(20) ams macen mapok T-750, T-1500, TKn u TCn (TCO), a a1 MaciasHBIX BBIKIIOUATENEH BIarocoIepKaHue - OTCYTCTBHUE
mo 'OCT 1547-84 (kauecTBEHHO).
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Ta6muma 31.4. TpeGoBaHUS K Ka4ECTBY IKCIUTyaTallHOHHBIX Macell

ITokasaTensr kauecTBa Macja 1

3HaueHHE MMOKa3aTellsl KayecTBa Maciia

Homep K 6 OIPaHUYMBAIOLIEE I
yHKTa HOMEp CTaHJIapTa Ha METO]] areropus oekTpoobopynosanus | o HOPMAJTHHOTO peIeIbHO puMedaHue
HCIIBITAHHUS JIOTTYCTHUMOE
COCTOSTHHS

1 [IpoOuBHOE HaIIPsHKEHHE IO | DIIEKTPOOOOpYyI0BaAHHE: JlomyckaeTcsi  Oomnpe/eiieHue

I'OCT 6581-75, kB, He menee mo 'OCT P MDK 60156-
— 1o 15 xB BKIIIOYHTENBHO - 20 2013
—cBbiie 15 kB 710 35 kB BKIII0YUTENBHO - 25 Eciu K02 HUIIEHT
— ceme 35 kB gm0 150 kB 40 35 BAPUALMH,  PACCUNTAHHBIA
BKJIFOUHUTEILHO 110 I'oCT 6581-75,
— come 150 xB 1m0 500 kB 50 45 npesbimaer 20 %, _ 10
BKITIOYHTENBHO pe3ysibTaT UCHBITAHUH —
750 kB 60 55 HEY/I0BJICTBOPUTEIILHBIN.

2 KucnorHoe uncio mo CunoBrle Hu W3MEpPUTEIIbHbIC 0,05 (0,07) 0,15 HonyckaeTrcss omnpeneneHue
I'OCT 5985-79, mr KOH/r TparchopMaTopsl, HErepMETHYHBIC no 'OCT P M3K 62021-1-
Macia, He 0ojee MAacCJIOHAIIOJIHEHHBIE BBOJIBI 2013.

3HadeHue KHCJIOTHOTO
YyHuclia,  OTpaHUYMBAIOIIEe
o0racTb HOPMaJIbHOI'O
cocrostaus - 0,07 mr KOH/T,
MOJKET YCTaHABJIMBATHCS IT0
pEIIeHUI0 TEXHHYECKOTO
PYKOBOJUTEINS JUISL  Macell
mapok T-750, T-1500, T-
1500V, TKn u TCn (TCO).

3 Temneparypa BCIBIIIKY B CuiioBbie u u3MepuTensHbie| CHIbKeHue Oosiee yeM 125
3aKpPBITOM THUIJIE 110 TpaHcpopMaTopsl, HerepMmeTnuHbie|Ha 5 °C B CpPaBHEHHH C
I'OCT 6356-75, °C, He HIKe* | MacIOHAIIOIHEHHBIE BBOIbI MpeAbITYIIUM

aHaJIU30M
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IToka3aTens kauecTBa Macja 1

3HaueHHE MMOKa3aTellsl KauecTBa Maciia

Howmep HOMEp CTaHJapTa Ha METOJ Kareropust anmexTpooOopyaoBaHus OTparriBaroniice MpeeabHO [Tpumeuanue
MTyHKTA 00J1aCTh HOPMAIBHOTO
UCIIBITAHUS JIOITyCTUMOC
COCTOSTHUS

4 Bnaroconepxanue: Tpanchopmaropsl € IUICHOYHOH WM 0,0015 (15) 0,0020 (20) | Jomyckaercsi ompeaeacHUe
o 'OCT P MDK 60814-2013,| azoTHOM 3aIUTOH, repMETHYHBIE mo ['OCT 7822-75 wmm
% maccsl (MI/KT, I/T), HE MAacJIOHAIIOJHEHHbBIE BBO/IbI, Xpomarorpaduyeckum
Oonee repMETUYHbIC HU3MEpUTEIIbHBIE MetoaoM 1o [12] u [46].

TpanchopMaTopbl

CunoBbie u U3MEPUTEIILHBIC 0,0020 (20) 0,0025 (25)
TparncopmaTopsl 0€3  crenuaIbHBIX

3aIHT Macia, HErepPMETHYHBIC

MacJIOHAINIOJTHEHHBIE BBOIBI

5) CopepxaHne MEXaHMUECKUX Jomyckaercss onpeneneHue
puMecen™*: no 'OCT UCO 4407-2006 ¢
I'OCT 6370-83, % (xmacc OnextpoobopynoBanne g0 35 kB| OtcyrcrBue (12) | Orcyrerue (12) | mocneayonmm
MPOMBIIICHHON YUCTOTHI 110 | BKIFOYUTEIBHO nepepacuerom 1o [pun. T’
I'OCT 17216-2001, He Gomnee); I'OCT 17216-2001. Knacc

Macnsaubie BBIKJIIOYATEIIN BHE - OtcyrctBue (13) NMPOMBIILTEHHOH YHCTOTHI 1O

3aBUCUMOCTH OT KJIaCcCa HAIIPSXKCHUA Ta6J'H/IIIC 1 TOCT 17216-

Kitace npomslieHHOM OnextpoobopynoBanue cBbime 35 kB 10 11 2001 ompenensercs Mo

guctoTel 1o 'OCT 17216- 10 750 kB BKIIOYUTENHHO 3HAUCHHIO KIacca (ppaKin ¢

2001, He Gonee HAauOONBIIMM  3HAUYCHUEM
(mo «xynuiei» gppaxuun).

6 Tanrenc yrma Cunossie u U3MEpHUTENbHBIC [Ipo6Ga Macia
TURJIEKTPUIECKHUX TIOTEPh IO | TpAaHC(HOPMATOPBI,  BBICOKOBOJIBTHBIC JIOTIOJTHUTEIIHLHON 00paboTKe
I'OCT 6581-75, %, ne 6oiiee, | BBOAHI: HE MO/IBEPraeTcs.
npu temneparype 90 °C —110-150 kB BkIr0YHTENHHO 12 15 JlomyckaeTcst omnpeseneHue

— 220-500 kB BKJIFOUNTETHHO 8 10 12181:5 OCT P MOK 60247-
— 750 xB 3 5
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IToka3aTens kauecTBa Macja 1

3HaueHHE MMOKa3aTellsl KauecTBa Maciia

Howmep K 6 OTPaHUYUBAIOLIIECE I
nyHKT HOMEDp CTaHJapTa Ha METOA aTeropus dNeKTpoodopysoBatuA | o HOPMAJIHHOTO MPEIEIIBHO pUMeyaHue
UCTIBITAHUS JIOITyCTUMOE
COCTOSIHUS
CuitoBbie u HU3MEPUTEIIbHBIC 3 5
TpaHc(opMaTopbl,  BBICOKOBOJBTHBIC
BBoael 110 xB u BhIIle, 3aIUTHIE
maciamu Mapok 'K, BT, Nytro 11GX u
10XN
7 Conepxanue Cunossle TpaHc(hopMaTopsl, 5,5 - JlonmyckaeTrcsi KaueCTBEHHOE
BOJIOPACTBOPHMBIX KHACJIOT U | TePMETUYHBIE BHICOKOBOJILTHBIC BBOJIBI, oTpeieieHue c
menoueit mo 'OCT 6307-75, | repmeruyHbie MU3MEPUTEIIbHbBIE WHIUKATOPOM.
pH BOAHOM BBITSKKH, HE TpaHcopmaTropsl 110 750 kB
MeHee BKJIFOUMTEIBHO
Herepmeruunsie BBICOKOBOJITHBIC 5,2 -
BBO/IbI u U3MEpUTEIIbHBIE
TpanchopmaTopel 10 500 kB
BKJIIOYUTEIHHO
8 Coneprxanue CuiioBbie u HU3MEPUTEIIbHbBIC 0,1 - JomyckaeTcsi  onpeeneHue
AHTUOKUCIIUTEIBHOU Tpancpopmaropsl 35 kB u Bhie, no [45], [50].
npucanku ATMOJI-1 (2,6- | macnonamnonHenHbie BBOABI 110 kB u
IUTPEeTOyTHII-4-MeTUI(EHOT | BBILIE
wiu nonon) 'OCT P MOK
60666-2013, % Maccel, He
MeHee*™**
9 O6mee conepxanue nuiama, | CuiioBsle " WU3MEPUTEIIbHBIE - 0,005 Omnpenenenne MpoBOAAT IO
% maccsl, He OoJee TpaHcpopMaTopsl, HErepMeTHYHbIE [12], [48] wu [52] mupm
BBICOKOBOJIbTHbIE BBOABI, 110 kB nu JOCTIDKEHUM — JII00oro  u3
BBIIIIE MOKa3aTeNne Mo MyHKTam 2,
6, 7 Tabnuupl 31.4 3HaueHus,
OTPAaHUYHMBAIOIIETO 00JIACTh
HOPMAaJIbHOT'O COCTOSIHUSI.
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3HaueHue MnokaszaTess KayecTBa Macja

[Toxa3zaTens KauecTBa Macia u

Howmep OIPaHUYMBAIOLIEE
HOMEp CTaHJIapTa Ha METOJ] Kareropus snexktpoobopyaoBanus MPEIEIIBHO [Tpumeuanue
MyHKTa 00J1acTh HOPMAJILHOTO
UCTIBITAHUS JOITYCTHUMOE
COCTOSIHUS
10 I"azoconepxanue no [47], % | Tpancdopmarops c IJIEHOYHOMN 2 4 JlonyckaeTcst omnpeneseHue
00béMa, He Ooiee 3aIUTOM, TEPMETHYHOC o [46].
AJIEKTPOOOOPYI0BAHKE

11 puMeEedTaHTC — * YcnelTaHue Macia 1o ITYHKTY 3 HacCTOsIIeH Ta6J'II/II_[I>I MOXKCET HC IMPOU3BOAUTBHCHA, €CJIN C peKOMeHHyeMOﬁ MNCPUOANIHOCTBIO TTPOBOAUTCA
XpOMaTOI‘pa(l)I/I‘{eCKI/Iﬁ aHaJIn3 paCTBOPCHHBLIX B MACJIC I'a30B.

**I[J'ISI MAaCJISHBIX BBIKIIIOYATeICH UCIIBITAHUS 110 ITYHKTY 4 u 5 Hacrosmein Ta6J'II/H_IBI JAOMOJIHUTCIIBHO BBIITOJHAIOT IO PECHICHUIO TEXHUYCCKOI'0 PYKOBOAUTECIIA MPHU JOCTHIKCHUUN
3Ha4YCHUA, OIrpaHNYINBAIOLICTO 00J1acTh HOPMaJIbHOT'O COCTOSAHHS, 10 IYHKTY 1 HaCTOiIH.Ieﬁ Ta6J'II/II_[bI.

*** Jlns anekTpoobopyaoBanus, 3anutoro Macaamu Mapok I'K, BI', Nytro 11GX u 10XN, co cpokoM cityx0bI 6osee 20 €T 1/UIK MPU JO0CTHKEHUH 3HAYEHHUS, OTPAHNYHBAIOILETO
0011acTh HOPMAJIBHOTO COCTOSIHUS, JIFOOOTO M3 MOKa3aTeseil mo myHkram 2, 6, 7 tabmuusl 31.4 pekomMeHIyeMasi MepHOAMYHOCTD ONPEACICHUS COJEPKAHUA aHTHOKUCIUTEIbHON
IpUCcaiKu He MeHee | pa3a B 2 roxa.
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31.3.2 PaciiupeHHbIe HCTIBITAHUS TPAHCPOPMATOPHOT0 MACJIA

Pemienne o pacuimpenun 00b€Ma MCTIBITAHUN MMOKA3aTeNIe KadecTBa Maced U (WIK) ydalleHUuu
NEePUOAUYHOCTH  KOHTPOJS  NPUHUMAETCS ~ TEXHUYECKHMM  PYKOBOJIUTENIEM  CyOBbeKTa
AJIEKTPO3HEPIETUKH.

31.3.3 TpebooBanuss K TpaHC(POPMATOPHBLIM  MacjaM, /Jd0JUMBaeMbIM B
3JIEKTPO00OpyAOBaHME

TpancopmaropHsle Macia, [TOJUBaeMbIE B JJIEKTPOOOOPYIOBaHHE B IPOLECCE €ro
9KCIULyaTalluy, JOJDKHBI YAOBJIETBOPATh TpeOoBaHusAM Tabmuuel 31.4, ctonben 3 (3HaueHwue,
OTpaHUYMBAIOIIEE HOPMAILHOE COCTOSIHUE MAaCIa).

JlonuB B BBICOKOBOJIBTHBIE BBOJIBI JKCILTYyaTal[HOHHOTO TpaHC(OPMATOPHOrO Macia u3 Oaka
TpaHchopMmaTopa JOIYCKAaeTcsi, €CId 3TO IMPEAyCMOTPEHO PYKOBOJICTBOM I10 3KCIUTyaTallUuu
U3TOTOBUTENS BBICOKOBOJBTHOTO BBOJA, IIOCIEC BBINOJHEHUS HCHBITAHUA Ha COOTBETCTBHE
TpeboBanusiM Tabnuiel 31.4 (myHKTH 1-6). JIoMMB B BBICOKOBOJIBTHBIC BBOJIBI B MHBIX CITy4asx
BBITNOJIHSIOT CBEKUM MacjIOM, COOTBETCTBYIOIIUM TpeOoBaHUsIM Tabuuibl 31.2.

31.3.4 TpeOoBaHMs K KOHTPOJI KadecTBa Macja NpH 00padoTke BO BpeMms
IKCILTyaTalliH.

[Topsimok oT60pa pod ¥ OpraHU3aK UCTIBITAHUN TPaHC(HOPMATOPHOTO MACIIA TIPU OYHCTKE M
pereHepanuu BO BpPEM: SKCIUIyaTallUd B 3J'IeKTp0060py,HOBaHI/II/I OpCaCIIACTCA Tpe60BaHI/I${MI/I
JICHCTBYIOIIMX  HOPMAaTMBHBIX  JIOKYMEHTOB II0  JKCIUIyaTallud  Macel  M3TOTOBUTENEU
3J'I€KTpOO60py,Z[OBaHI/I${ A/nnmn IKCILTYaTUPYIOIHUX Opr aHI/ISaHPlﬁ.

31.4 KontpoJb kayecTBa 0OTPa00TaHHBIX
TPAHC(POPMATOPHBIX Macel

31.4.1 TpeOoBaHus 10 3aMeHe TPaHCHOPMATOPHOTO MacJjia

TpanchopmaropHeie Macia, HE OTBedaroIue TpeboBaHusM Tadiunbl 31.4 (TmpeaesbHO-
A0IMYCTUMBIC 3Ha‘~ICHI/I$I), KauCCTBO KOTOPLIX HE MOXKET OBITH BOCCTAaHOBIIEHO BO BpEMA pEMOHTA
3JIEKTPOOOOPYOBaHUS, TOAJIEKAT 3aMEHE.

3aMeHa Maclia OCYILECTBIISETCSI B COOTBETCTBUU C TPEOOBAHUSIMU JEHCTBYIOLIMX HOPMATHUBHBIX
JAOKYMCHTOB 10 9KCILTyaTallun Maceia U3TOTOBUTEINIEH 3JICKTpOO60py,Z[OBaHI/I$[ H/uan
AKCIUTYaTUPYIOIIUX OpTraHU3allHil.

31.4.2 TpeGoBaHus K 0OTPAOOTAHHBIM MacJaM
OtpaboTtanHble TpaHchOpMAaTOpHblE Macia, MOAJeKaIlue cjradye i IHepepaboTKu B
CHelUaIu3UpOBaHHbIE OpraHU3alUuH, JOJKHBI yIoBIeTBOpATh TpedboBanusM TP TC 030/2012 u

I'OCT 21046-2015.

31.5 ObsacTh npuMeHeHus TPaHCHOPMATOPHBIX MaceJl

TpanchopmaropHbie Macia, MOTHOCTRIO oTBevaromue Tpedoanusm [44] u TOCT P 54331-2011
10 TIOKa3aTelIIM KauecTBa, yKa3aHHbIM B Ta0uie 31.1 pekomenayeTcss IpUMEHsITh 0€3 OrpaHUYEHUs
00J1aCTH IPUMEHEHHUS.

TpanchopmaropHbIe Maciia, He oTBevaronue nojaHocThio TpedoarmsiM ['OCT P 54331-2011 mo
moKa3aTejsiM KauyecTBa, YyKa3aHHbIM B Tabmume 31.1 pekomeHayeTcst MNPHUMEHSATh B
AIEKTPOOOOPYIOBAHUH HAMPSHKEHUEM 110 35 KB BKIIFOUHTENBHO.

CrenmaneHble  TpaHCOpPMATOpHBIE Macia C  YAYYIICHHBIMH  HHU3KO-TE€MIEepaTypHbIMU
CBOICTBaMH, KOTOpBIE MTPEITHA3HAYEHBI JJI1 IPUMEHEHHUS B MACIISHbIX BBIKIIOYATENSIX (apKTHUUECKHE
Macia), a TakXke Macja, cojepikallne JeakTuBupyrole npucaaku (mapka T-1500Y), Heo6xoaumo
MPUMEHSTH 0€3 CMEIIEHHUs C IPYTUMHU MacllaMu.

TpancopmaTropHOE Macio ONpeAEICHHON MapKH PeKOMEHAYEeTCS MPUMEHATh 0e3 CMEleHHs ¢
MacllaMy JIpyrux Mapok. B ciydae HeoOX0AMMOCTH cMelIeHUs TpaHC(HOPMATOPHBIX Macel Pa3HbIX
MapoK HE0O0XOJAMMO UMETh O(PHIIMATBHOE MOATBEP)KICHHE O COBMECTUMOCTH 3TUX MAapOK Macesl OT
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U3TOTOBUTEIIS JIEKTPOOOOPYIOBAHUS HITH SKCIIEPTHOM opranu3anuu [64].

JIisi OIICHKHM COBMECTUMOCTH TpPaHC(HOPMATOPHBIX Macel pPa3IMYHBIX MapOK HEOO0XOIMMO
BBITNIOJIHUTH UCIIBITAHUS POOHBIX CMECEH Macell B aKKpeAUTOBAHHOM 1a00paTOpuu 10 crienruaibHON
nporpamMmme, pa3paboTaHHOW B COOTBETCTBHHM C TPEOOBAHHUSIMH JCHCTBYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB I10 SKCIUTyaTallud Macejl, U YTBEP>KICHHOW TEeXHUYECKHUM PYKOBOAMTEIEM CyOBeKTa
AJIEKTPOIHEPIETUKHU.

OO6nacTh TpPUMEHEHHUS PEreHEPHUPOBAHHBIX M OYHUIICHHBIX TpPaHC(HOPMATOPHBIX Macel, B
3aBUCHUMOCTH OT HMX KadeCTBa, OMpPENESeTCS] B COOTBETCTBUU ¢ TpeOoBaHWsIMH TaOmuiel 31.3.
OnekTpoobopyAOBaHUE, 3aIUTOE TPAaHC(HOPMATOPHBIM MAcCiIOM, COAEPIKAIIUM JEaKTUBUPYIOLIUE
npucaaku (macio mapku T-1500VY), nonyckaercs nonusate Maciamu Mapok 'K, BI', Nytro 11GX u
10XN. O6nacth NpUMEHEHHS U MOPSI0K CMEIIEHUS TpaHC(HOPMATOPHBIX Maces MPUBEACHBI B [64].

31.6 KonrpoJub kayecTBa TPAaHC(POPMATOPHBIX MaceJI ¢
NPUMEHEHHEM J0IOJTHUTEIbHBIX METOA0B UCIILITAHUI U
U3MepeHHu

31.6.1 TpeGoBaHus K HOBBIM METOAAM MCIIBITAHUNA U U3MEPEHU

HoBble MeToApl WCHBITAHMM WIM M3MEPEHUN JUIS OIpPENENeHUs IOKa3aTeled KadecTBa
TpaHcPOpPMATOPHBIX Macel, He YKa3aHHBIX B Ta0iunax 31.1 — 31.4, pekoMeHyeTcst IPUMEHSTh IPH
KOMIUIEKCHOM JIMarHOCTUYECKOM 00CIIeI0BaHUU 3IEKTPOOOOpy10BaHus, AJIs OIIPEIEIICHNS KaueCcTBa
HOBBIX MAapoK TpaHC(HOPMATOPHBIX Macell, He yKa3zaHHbIX B Tabuuue 31.1, B TOM uucie ux
HKOJIOTMYECKUX WU TUTMEHUYECKMX CBOMCTB, IPU HCIBITAHHUAX Macel Ha COBMECTUMOCTb IIpU
CMELICHUM, JUIsl OIpeNeNIeHUs] IPUYMH BO3HUKHOBEHUS JIe(DEKTOB WJIHM IOBPEXKACHUS
MAacCJIOHAIIOJHEHHOTO 3J1EKTPOOOOpy10BaHUSI.

Metoauku n3MepeHui JT0JKHBI ObITh aTTECTOBAHbI, a CPEACTBAa U3MEPEHUN BHeceHbl B Peectp
CPEICTB U3MEPEHUN U MOBEPEHBI B COOTBETCTBUU C TPEOOBAHUSAMHU JIEHCTBYIOIIUX HOPMAaTHUBHBIX
JIOKYMEHTOB.

31.6.2 PexkoMeHayemble [ONOJHHUTENbHbIe METOAbl HCHNBITAHUI KadecTBa
TPaHCPOPMATOPHBIX MaceJ

[lpy TpUMeHEeHWH JOMOJHHUTEIBHBIX METOJOB WCHBITAHHA PEKOMEHIYETCs OIpe/eieHne
CJIEAYIOIIMX TOKa3aTeslel KauecTBa Macia:

nokazarenb npenomienns no FOCT 18995.2-73,;

OTHOCHTENbHAs AuaiekTpuueckas nponunaemocts no 'OCT P M3OK 60247-2013;

yIIebHOE COTPOTUBIICHUE MPH nocTosiHHOM Toke 1o ['OCT P MK 60247-2013,;

coJiepKaHue apoMaTuieckux yriesogopoaos o I'OCT 28640-90;

MexdazHoe HaTshkeHue Macio-Boaa mo 'OCT P 55413-2013 u [49];

OTpeieNIeHne COJIepKaHUs JIEaKTUBUPYIOIIMX MPUCATO0K U MPOAYKTOB cTtapeHus metogom HK-
cnektpockonuu 1o 'OCT P M3OK 60666-2013 unu BOXX 1o [48], [50];

onTHYecKas MyTHOCTb [51];

ompeieJIeHUe CoIepKaHus MEIU U APYTUX METasuioB [52];

AKTUBHOCTH BOJBI [52];

conepkanue monmxiopupoBanHbix ougenmtos mo 'OCT P MOK 61619-2013, TOCT EN 12766-
1-2014, TOCT EN 12766-2-2014, TOCT EN 12766-3-2014;

ra3oo0pa3oBaHue 101 Bo3aeicTBHeM AutekTprudeckoro moust mo [OCT 13003-88 u TOCT P MBK
60628-2013;

coJiepkaHue MPOU3BOIHBIX Gypana mo [53], [54], [55], [12] nmu TOCT P MBK 61198 -2013,;

cozaepxanue cepsl [52], [56];

CTapeHue MoJ] BO3JCHCTBHEM IJIEKTPUIECKOTO MOJS U CTPYKTYPHO-TPYIIOBOH coctas [57].

Kpurepun olieHKM KauecTBa M HOPMATHBHBIC 3HAUEHHs ONPEAEISIOTCS HENOCpPeACTBEHHON
NPaKTUKON NMPUMEHEHHs JaHHBIX TTOKa3aTellell Ha CYyOBEKTE AJIEKTPOIHEPTETUKH, 0 HEKOTOPHIM
MIOKa3aTeNsIM KPUTEPUH OLIEHKHU IPUBEEHBI B [52].
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31.6.3 Illpumenenne MU (MeToAUK U3MepeHUI)

[To penieHWI0 TEXHHYECKOTO PYKOBOJAUTENS CYOBEKTa 3JICKTPOIHEPTeTHKH Il ONpPEACIICHHS
nokasareseil kadecTBa TpaHCc(hOpMaTOPHOrO Macia JAOMYCKaeTcsl MpUMEHEHHe coOCTBeHHBIXx MU
wii MU CTOpOHHHMX OpraHu3anuid, €cid UM OQUIMAIBLHO MPHCBOCH KOJ| PErHCTpaluu B
QenepabHOM peecTpe METOIWK HM3MEPEHHH, IOKa3aTeld TOYHOCTH B COOTBETCTBUU C
tpeboBanusimu ['OCT P 8.563-2009 He xyxe, 4eM y METOA0B yKa3aHHBIX B Tabnumax 31.1 —31.4, u
MM uMeroT akTyalbHbIM CPOK ACHCTBUA.
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32 AIIITAPATBI, BTOPUYHBLIE LEIIU U
IJIEKTPOITPOBO/IKA HA HANIPS’KEHUE 10 1000 B

32.1 11, T. U3mepeHue cONPOTUBJIEHUSA U30JISIIIUN
3Ha4YEeHHS COMPOTUBIICHUS U30JISAIUU JOJKHBI ObITh HE MEHEE MPUBEICHHBIX B Ta0mwuie 32.1.

32.2 I, T. UcnbITaHUA NOBBILIEHHBIM HANPSKEHHEM
yacTtorhl 50 I'n

[Tpu BKIIOYEHHMM IIOCIE MOHTaXka U IOCJIE KallMTAJIBLHOIO PEMOHTA 3HAYCHHE MCIBITATEIILHOTO
IIEPEMEHHOI0 HampsbkeHuss s uened P3A u  apyrux BTOpUYHBIX LENedl CcO  BCEMH
IPUCOECIUHEHHBIMU anmapaTaMu (KaTyHIKM IPUBOJIOB, aBTOMAThl, MAarHUTHBIE IIyCKaTellH,
KOHTAKTOPBI, pejie, mpuOopsl U T.11.) npuHIUMaeTcs paBHbM 1000 B.

HcnplTaHus IpoOBOASATCS B TeUeHHE | MHUH.

Kpome Toro, nanpsikenuem 1000 B B Teuenue 1 MuH. 70/KHA OBITH UCTIBITAHA U30JISLIUASI MEXTY
KHWJIAMH KOHTPOJIBHOTO Kaless TeX Lenei, rye MMeeTcsl MOBBIIIEHHAs BEPOSATHOCTh 3aMbIKAHUS
MEXJy KWIaMU C CEPbE3HBIMU IOCIEICTBUAMHU (LENH ra30BOW 3aIIMThI, LENH KOHIAEHCATOPOB,
UCMOJIb3YeMbIX KaK HCTOYHHMK OINEPATUBHOIO TOKA, BTOPUYHBIC IIENU TPaHC(HOPMATOPOB TOKa C
HOMUHAJIBHBIM 3HAYCHUEM ToKa 1 A U T.11.)

OcBeTUTENIBHBIE CETH HCIBITHIBAIOTCA YKa3aHHBIM HANpPsDKEHUEM B TeX Clydasx, €clld
COMNPOTHUBIICHUE U30JSIIUU OKa3anock Hke | MOwm, Ho He Huxke 0,5 MOwm.

B nmnocnenyromel sKkcllyaTauyd M30JALMS  BTOPUYHBIX LENEH JOJDKHA HCIBITBIBATBHCS
HanpspkeHueM 1000 B mepemeHHOro Toka B TeueHHUE | MUH. WIM BBIIPSMIIEHHBIM HalpsyKEHUEM
2500 B ¢ ucnonp30BaHMEM METAOMMETPA WIN CHIENUAIBHON YCTaHOBKH.

Bropuunsie nienu, paccuntanHble Ha pabouee HanpskeHue 60 B u Huke, Hanpsbkenuem 1000 B
yacToThl 50 I'l1, He UCITBITEIBAIOTCS

32.3 11, T. [IpoBepka AelicTBUA MAKCUMAJILHBIX,
MHUHHMMAJIBbHBIX WM HE3aBUCUMBIX pacuenuresieili aBTOMaTOB

PabGora pacuenuteneil noKHA COOTBETCTBOBATh JaHHBIM M3TOTOBHUTENS U TPeOOBAHUAM
o0ecreyeHns 3alIUTHBIX XapaKTePUCTHUK.

Tabmuua 32.1.

Hanmensiuee
o Hanpsoxenue AOTYCTHMOC
HcnpITyeMBIi 27IEMEHT 3HAa4YCHUE
Meraommerpa, B
COIIPOTHBIICHUS
3o, MOm
1. [IuHBI TOCTOSIHHOIO TOKa Ha INWTaX YIPAaBJIEHUS U B 1000-2500 10
pacrpeeNuTeNbHbIX — YCTpOlcTBaX (MPH  OTCOENMHEHHBIX
TIeTISAX )
2. BropuyHble ey KaxJa0ro IpUCOeINHEHNS U LeNU MUTaHus 1000-2500 1
TIPHBOJIOB BHIKJIIOUATENIEH U pasbeauHuTeneii’
3. lenu ympaBieHwus, 3alIUThl, aBTOMAaTHKH U U3MEPEHUM, a 1000-2500 1
TaKke Iend BO30YKIACHUS MALIMH TOCTOSHHOTO TOKa,
MPHUCOCTUHEHHBIEC K CHIIOBBIM IIETISIM
4. Bropu4HbIe IIETIH U 3JIEMEHTHI NP MMUTAaHUH OT OTAEIHHOTO 500 0,5
UCTOYHMKA WM Yepe3 pa3leluTeNbHbI TpaHchopmarop,
paccunTaHHBIe Ha pabodee Hanpskerne 60 B u Huke?
5. DIEKTPONPOBOJIKH, B TOM YHUCJIE OCBETUTEIbHbIE cetu®) 1000 0,5
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|6. PacripenenuTenbHble YCTPoicTBa,”) MUTHI M TOKOPOBO B | 1000-2500 | 0,5

IIpumeuanue - 1) M3Meperne npou3BOIUTCS CO BCEMHU NPHCOSIMHEHHBIMH annapaTaMy (KaTyIIK{ IPUBOIOB,
KOHTaKTOPBI, ITyCKaTeJ 1, aBTOMAaTHYECKUE BEIKIFOYATEIH, Pelie, TPUOOpbI, BTOPUIHbIE 0OMOTKU TPaHC(HOPMATOPOB TOKA
Y HaIIPsDKEHHS U T. 11.).

2) HomxHBl OBITH TPHHATEI MEpHl AN TPENOTBPAICHUS MOBPEXKICHUS YCTPOWCTB, B OCOOEHHOCTH,
MHKPOIIPOLIECCOPHBIX, MUKPOAJIEKTPOHHBIX U TTOJTYIIPOBOAHUKOBBIX 3JIEMEHTOB.

3) ComnpoTHBIIeHHE U3O0JALMH U3MEPAETCS MEXIY KakJbIM IIPOBOAOM U 3eMIIEH, a TakkKe MEXKIY KaKIbIMHU IBYMS
MPOBOJAMH.

4) M3MepHeTCH COIIPOTUBJICHUC HU30JIAIIUN Ka)K[[Oﬁ CCKIIUM paclpeACIMTCIIBHOTO yCTpOﬁCTBa.
32411, T. IlpoBepka pa6oThl KOHTAKTOPOB M ABTOMATOB NPH

IMOHHKCHHOM HAIIPAKCHUH OIICPATHBHOI'O TOKA
3HavyeHre HANPsDKEHUsS cpabaThIBaHUS U KOJIMYECTBO ONepalyii IpuBeeHbI B Tabmue 32.2.

Tabmuma 32.2.

HanpshxeHnne Ha muHaX ONepaTHBHOTO .
Onepanus KonuuectBo onepanuit
TOKa
Bxirouenue 0,9U40m 5
OTKJIIIOUEHUE 0,8 UHOM 5

32511, T. IlpoBepka npenoxpaHuTeJieii, mnpeIoXpaHuTeieii-
pa3beAMHUTeIeH

[TnaBkas BcTaBKa MpeAOXpaHUTENs JODKHA ObITh KaluOpOBaHHOM.

KoHTakTHOE HakaTMe B pPa3bEMHBIX KOHTAKTax IPENOXPaHUTENSI-Pa3beIUHUTENS JOHKHO
COOTBETCTBOBATH JAHHBIM MU3TOTOBUTENSA U U3MEPEHHOMY IIPU IIPUEMKE.

[TpoBepka pabOTHI MPETOXPAHUTENSI-PA3bEIMHUTEIS IPOU3BOIUTCS BRITOHEHHEM 5 nkiioB BO.

32.6 M. TenjioBU3MOHHBI KOHTPOJIb

TennoBU3MOHHBIA KOHTPOJIb IPOU3BOAUTCS B COOTBETCTBUU C yKa3zaHUsAMU [29] U mpuiioxeHus
J1. KoHTpOas NpOBOANTCS NIPH HATMYUU TEXHUYECKOW BO3MOXKHOCTH.
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33AKKYMVYJIATOPHBIE BATAPEN

33.1 I, K. IIpoBepka éMKOCTH aKKYMYJISITOPHOIi 0aTapen

EMkocTh akkymymnstopHoi 6arapen npu temneparype 20 °C momkHa COOTBETCTBOBAThH JTaHHBIM
MU3TOTOBUTEIS.

33.2 I1, K, M. IIpoBepka HanpsikeHHsl aKKYMYJISITOPHOM
0aTapeH MPHU TOJYKOBBIX TOKAX

3HaueHUs HANIPSDKEHHS HA BBIBOAAX aKKYMYIISITOPHOI 6aTapeu (IIpH OTKIFOYEHHOM O3PS IHOM
arperate) npu paspsiie B TeueHHe He Oonee 5 ¢ ¢ HambompbmMM TOKOM (HO He Ooiee 2,5 Toka
OJIHOYACOBOTO PEKMMa paspsia) 0e3 ydacTHsi KOHIEBBIX JJIEMEHTOB JOJDKHBI COIOCTABISITHCS C
pe3yibTaTaMi TPEIbIIYIINX U3MEPSHU U HE MOTYT CHMXKaTbes Oosiee yem Ha 0,4 B Ha KaIbIid
9JIEMEHT OT HAIPSHKEHHS B MOMEHT, IPEAICCTBYOUINI TOUKY. {715 MPUEMHHUKOB IIOCTOSIHHOT'O TOKa
JIOJDKHBI 00ecTrieyuBaThcs HEOOXOAUMBIE YPOBHU HAIPSHKEHUSI.

HWcnbiTanus npoBostes 1 pas B rof.

333 1L, K, T. IIpoBepka MJIOTHOCTH IJIEKTPOJIUTA

[TpoBepka MIOTHOCTH ANEKTPOJIUTA MOTHOCTHIO 3aPSHIKEHHOTO aKKYMYIIATOPA B KAXKIOM DJIEMEHTE
B KOHIIE 3apsJia U B PEKUME MOCTOSHHOTO IMOJ3apsaa JOJKHA MPOBOJUTHCS B COOTBETCTBUU C
MHCTPYKIMEH MO SKCIUTyaTalluy U3rOTOBUTEIIS.

st 6arapeit Tuna CK, CH mpoBepka B KOHTPOJIBHBIX 3JIEMEHTAX JIOJDKHA MPOU3BOIUTHCS HE
pexe 1 paza B Mecsl. [[ns GaTapeil 1pyrux TUIIOB B COOTBETCTBUU C MHCTPYKIIMEH 110 SKCILTyaTalluu
MU3TOTOBUTEIS.

334 11, K, T. U3mepenune HANPSIFKEHUsI KAKI0T0 3JIeMEHTA
O0atapen

KoHTposib HanpsKeHus BBITTOTHSIETCS HAa BCEX aKKyMYJIsITOpax Oarapeu.

HanpspbkeHne OTCTalomIMX AJIEMEHTOB B KOHIIE KOHTPOJIBHOTO pa3psla HE JOJKHO OTIMYAThCS
6osee yem Ha 1-1,5 % oT cpenHero HaMPSHKEHUST OCTAIBHBIX DJIEMEHTOB, @ KOJIMYECTBO OTCTAIOIINX
AIIEMEHTOB HE JJOJKHO MPEBBIIATh 5 % ux o0uIero uncia.

HaHpH)KCHI/Ie B KOHOEC pa3pdaa MdOJKHO COOTBETCTBOBATH Tp€6OBaHI/IﬂM HHCTPYKIIUU
W3TOTOBUTES.

33511 K, T, M. XumMH4yeCcKHii aHAJIU3 YJIeKTPOJIUTA

CepHast KUCJIOTa, TpEJAHA3HAYCHHAs JUIsI MPUTOTOBIICHHS AJICKTPOJMTA, JODKHA OTBEYATh
tpeboBanusim 'OCT 667-73 asst BeICIIErO copTa.

TpeboBaHMs K CEPHOM KUCIIOTE U 3JIEKTPOJIUTY LI akKyMyasTopHbix 6arapeii tumna C (CK); CH
(CHK) mpuBenens! B Tabmuie 33.1.

[Mpu texymem pemonte (T) m mexay pemontamu (M) normyckaercss KOHTPOJb TOJBKO IO
MOAMYHKTHI 4 1 8 Tabmwmie! 33.1.

Tabmuua 33.1. HopMbl Ha XapakTepUCTUKU CEPHOM KUCIOTHI U SJIEKTPOJIUTA I aKKYMYJISTOPHBIX
6arapeii Tuna C (CK); CH (CHK)

Hopwms! s Hopwmsl 11 s5iekTponura
CepHOU Pa3Benennas IIpenensHO HOMyCTUMBIE
IToxazarens KHCJIOTHI | CBeXasi KHUCIIOTa | KOHIIEHTPALMY KOMIIOHEHTOB B
BBICIIETO | JUIs 3aJIMBKHU B | 3JIEKTPOJIHUTE U3 PabOTAIOIIEro
copra AKKYMYJIATOPbI AKKyMyJIsITOpa
1 Buemnuit BUx IIpo3pauHas IIpo3paunas
2 NHTEHCUBHOCTD OKpacKu 0,6 0,6 1
(ompenensiercs
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Hopwmsr s HopwMe1 1151 351eKTposIiTa
cepHOM Pa3Benennas [IpenenbHO 1ONYyCTUMBIE
[Toka3arenb KHMCJIOTBI | CBEXKasl KHCJIOTa | KOHIICHTPAIM KOMITOHEHTOB B
BBICILIETO | JJIsl 3JIMBKHU B | DJIEKTPOJUTE U3 pabOTAIOIIETO
copta AKKYMYJIITOPBI AKKyMYJIATOpa

KOJIOPUMETPUIECKUM  CIIOCOOOM),
MII
3 IlmotHocts mpum Temmeparype| 1,83+1,84 1,18+0,005 1,2+1,21
20 °C, r/em®
4 Copepxanue xene3a, %, He 0,005 0,006 0,008
Ooitee
5 Conepxanue HEJIETY4YEero 0,02 0,03 -
oCTaTKa Iocje npokanuBanus, %,
He OoJiee
6 Conepxanue okucioB a3zota, %, 0,00003 0,00005 -
He OoJiee
7 Conepxanue Meimbska, %, uHe| 0,00005 0,00005 -
boee
8 Conepxanwne xyopucteix| 0,0002 0,0003 0,0005
coeauHeHuit, %, He 6onee
9 Conepxanue mapranna, %, uwe| 0,00005 0,00005 -
Ooiee
10 Conepsxanue meau, %, ve 6onee| 00,0005 0,0005 -
11 Conepxanue BEIIECTB, 4.5 - -
BOCCTaHaBJIMBAIOIIHNX
MapraHieBO-KUCIbIA  Kaluuk, M
0,01 H pactBopa KMnQg4, He 6o1ee
12 CopnepxaHue CYMMBI TSKEIBIX 0,01 - -
METaJIJIOB B TIEpEeCUYeTe Ha CBHUHEIL,
%, He Ooee

KauecTBo ayieKTponuTa sl HUKE MEPEYMCIICHHBIX UMIIOPTHBIX aKKyMYJISITOPHBIX OaTtapeil (B
TOM YHCIIe TPOU3BEAEHHBIX Ha 3aBoJlaXx Ha Tepputopun Poccuiickoil deneparyin) KOHTPOIUPYETCs
B COOTBETCTBHH C MHCTPYKIIMEH 110 SKCILTyaTalluyd N3rOTOBUTEIIS.

s snextponuta akkymynsTopHbix Oarapeit Tuna GROE, OPzS conepxanue mpumeceil He
JTOJKHO TIPEBBIIATh 3HAUCHUH, YKa3aHHBIX B Ta0ymie 33.2.

Tabnuua 33.2. HopMbl coepxkaHus IpUMecel B 3JIEKTPOIUTE

Bun 3arpssustomen npumecu 3HaueHue, r/IuTp
X1op 0,006
XKeneso 0,030
Menb 0,001
Asor 0,050
Opranuveckuie BemecTBa 0,050
Jpyrue npumecu 0,002

Jlns aiekTponuTa akKymysasaTopHbeix Oarapeit tuma Vb VARTA coxepkaHue npumeceil He
JIOJDKHO MPEBBIIIATh 3HAUYCHHUH, YKa3aHHBIX B Tabnume 33.3.

Tabmuma 33.3. IlpemenpHO  JONMyCTUMBIE  COJIEPXKAHUS TpPUMECEH B DJICKTPOJIHTE,
npeHa3HAuYCHHOM /IS 3alI0JTHEHUS aKKyMYIISITOpHBIX Oatapeit Tuna Vb VARTA
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Ne .
W Bun 3arps3Hsionieit npumecu Macca, mr/mn, He Gomee
1 [ImaTrHOBEIE METAILIBI Bcero 0,05
2 Menb 0,5
3 [Tpoune mMeTaIbl CEpOBOIOPOAHOM TPYIIIEI , HAIP. MBIIIBSK, | Kaxmoro 1
CypbMa, 0JI0BO, BUCMYT (KpOME CBHHIIA) Bcero 2
4 Mapraneri, XpoM, THTaH Kaxnoro 0,2
5 Keneso 30
6 [Ipoune MeTauIbl CEPHUCTOKUCION AMMOHUEBOM IPYIIIIBL, Kaxnoro 1
Harp. KoOAJIbT, HUKEIb (KpOME aTFOMUHHUS W IIMHKA) Bcero 2
7 Xnop, Top, Opom, o Bcero 5
8 A3ot B popMe aMMHuaka 50
9 A30T B HHO# (hopme, Hanp. B popMe a30THOM KUCITOTHI 10
10 JIBYOKHCB Cepbhl WIIH CEPOBOIOPO]T 20
11 JleTyune opraHMYECKUE KHCIOTHI (B Mepecy€ére Ha YKCYCHYIO 20
KHCJIOTY)
12 OxwucIsieMbie OpraHuYeCcKUe BEIIECTBA B KOJIMYECTBE, 30
cooTBeTcTBYyIOIEM pacxory KMnO4
Opaxius, ocTaronasics Mocje BhIITAPUBAHUS CEPHOU KUCIIOTBI, YIAICHUS JABIMSIIUXCS IPOJTYKTOB
1 OT)KUTa OCTaTKa, He JI0KHA COCTaBIIAThL Ooitee 250 mr/i.

IIpuwmeuadnue - JucTuuiupoBaHHas BoJa WIM NMapOBOW KOHJCHCAT, MPUMEHICMBIC IS MPUTOTOBICHUS
AJIEKTPOJIUTA U JOJHMBOK aKKyMYJSATOPOB, NOJDKHBI COOTBETCTBOBaTh TpeOomanusM ['OCT 6709-72, ecnmu uHOE He
OTOBOPEHO JOKYMCHTAI[MEH N3rOTOBUTEIIS.

AHaIM3 MEKTPONIUTA KUCIOTHON aKKyMYJIITOPHOM OaTtapeu J0JKEH IPOBOAUTHCS €KEr0JHO 110
po0am, B3STHIM U3 KOHTPOJIBHBIX 3I€MEHTOB. Koa1uecTBO KOHTPOIBbHBIX 3JIEMEHTOB JOJKHO OBITH
YCTAaHOBJIEHO TEXHUYECKUM PYKOBOJIUTEIEM CYyOBEKTa 3JIEKTPOIHEPIeTUKU B 3aBUCHUMOCTU OT
coctosHus 6atapen, HO He MeHee 10 %. Hymepanus KOHTpOIbHBIX 0aHOK aKKyMYJIATOPHBIX OaTtapeit
JIOJIKHBI €5KEr0JHO MEHAThCS. [Ipr KOHTpOIbHOM pa3psiie IpoObl 3JIEKTPOIUTA AOKHBI OTONPAThCS
B KOHIIE pa3psja.

33.6 I1, K, T. U3mMepeHne cONPOTHBJIEHUSI M30JISIIIUN OaTapen

W3mepeHue cONpOTUBIICHUS H3OJSAIMM OIIMHOBKM M TOKOBEAYIIMX wyacTed OaTapew mnepen
3aJIMBKON 3JIEKTPOJIUTA MPOU3BOAUTCS MeraommerpoMm Ha HampspkeHnue 1000 B. IMocne 3anmuBku
AJIEKTPOJINTA M B XOJI€ IKCIUTyaTallud OaTapeu W3MepeHue MPOU3BOIUTCS LITaTHBIM yCTPOHCTBOM
KOHTPOJISI H30JISIIHH.

ConpoTuBieHne U30JAUN HOBOW Oatapen Ha HampsbkeHue 7o 110 B nomkHo ObITH He MeHee
60 kOwm, 6arapen Ha Hanpspkerne 220 B - ve menee 150 kOwm.

ConpoTuBieHne M30JIALMU OaTtapend B SKCIIyaTallud JIOJDKHO OBITh HE MEHEe yKa3aHHOTO B
tabnuue 33.4, eciiv HHOE HE YKa3aHO B MHCTPYKLIUU U3TOTOBUTEIIS.

Tabmuua 33.4. ConpoTHBICHHE U30JISAIUK OaTapen B HKCIUTyaTalllH
Hanpsokenue 6arapen, B 24 | 48 | 60 | 110 | 220
ConpoTuBieHne u3oysmn, KOM 15 | 25 | 30 50 100

33.7 M. U3MmepeHue BBICOTHI 0cajJiKa (IIIJ1aMa) B 3J1eMeHTaxX
Hns AB ¢ mpo3padHbIM KOPIYCOM JIOJDKHO OBITh. CBOOOJHOE MPOCTPAHCTBO HE MeHee 10 MM
MCKAY OCAAKOM U HHXKHUM KpacM IOJOXKUTCIILHBIX TIJIIACTHH
33.8 KoMmjiekcHOe THATHOCTHYECKOE 00CIef0BaHNe

KommnekcHoe auarHoctuueckoe odcnenoBanue (KJ1O) akkymynsaropHoil OaTapen MpoOBOIUTCS
10 OTJEIBHBIM MPOrPaMMaM C YYETOM PEKOMEHIalUN ITyHKTa 4.22 HAaCTOSIIETr0 CTaHAAPTA.
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KommiekcHoe auarHoctuyeckoe oOCleOBaHME AaKKyMYJISTOPHOW OaTapen peKOMEeHIyeTrcs
IIPOBOJIUTB:

- B Clly4a€ OTCYTCTBUSA JIWHAMHKM HW3MEHEHUI JMArHOCTUPYEMBIX MapaMeTpOB B CTOPOHY
yXyIuieHus nocie 12 et ¢ Hayana SKCIuTyaTaluy CHIIOBOTO 000OpYIOBaHus, a B AajbHelmemM 1 pa3
B 4-6 JIeT 10 pelIeHnI0 TEXHUYECKOT0 PYKOBOIUTEINS HA OCHOBAHUU PE3YJIbTaTOB MEPUOIUUECKOTO
pPErJIaMeHTHOIO KOHTPOJIS;

- 17151 000pyI0BaHMsl, OTpabOTABIIET0 YyCTAHOBJIEHHBIE HOPMAaTUBHOM JOKYMEHTALIMEH CPOKH, - I10
PEILIEHUIO0 TEXHUUECKOTO PYKOBOIUTES], BHE 3aBUCUMOCTH OT TEXHUYECKOTO COCTOSTHUS;

- mpu OOHapyXeHHH JIUHAMHKUA HM3MEHEHHH JHAarHOCTUPYEMBbIX MapaMeTpoB B CTOPOHY
YXYALIEHUS B paMKax IUIAHOBOTO KOHTPOJISL WJIIM MOHUTOPUHTA;

- IPY HEOOXOAUMOCTH MPOBEICHUS KAllUTaIbHOIO PEMOHTA.

[Ipu neobxomumoctn mans mpoBedeHus KJIO TEXHHMUECKOTO COCTOSIHUS TPHBIICKAIOTCS
OpraHu3aly, CHeHHATU3UPYIONIIUecss B 00JaCTH TEXHHUYECKOro OOCIY:KUBAHUS aKKyMYJISATOPHBIX
Oarapeil.

KommiekcHoe auarHoctuyeckoe oO0cleoBaHHE aKKyMYJISTOPHON Oarapen BKIIOYaeT B cels
CIeayroIe paboThI:

- aHaJIM3 NPOEKTHON JOKYMEHTAIIMU U MPOTOKOJIOB UCIIBITAHUMH;

- COCTaBJICHWC WCIIOJHUTEILHON CXEMBl COCIMHCHUH aKKyMYJISITOpHOW Oarapen (muTa
nocrosiuHoro Toka (LIIT) u TokopacnpenaenuTebHON ceTu (LUTa YIpaBICHUs, PEIeHHOr0 MIUTa,
PVY-6, 10 kB, OPY-35, 110, 220 kB). Ha cxeme yka3bIBatOTCSI TapaMeTphl;

- TPOBEICHHE BHEIIHET0 OCMOTpa 3JEMEHTOB aKKyMYJSATOPHOH Oartapeu uisi ompeaeseHus
HaJIM4Yus 0CaJKa, Ta30BblACIEHUS B OaHKaX, CKOJIOB U I'PSI3U Ha MIOBEPXHOCTH;

- IPOBEPKY COCTOSIHUSI KOHTAKTHBIX COEIMHEHUIN OaHOK aKKyMYJIATOpHOI Oarapeu;

- OIpEeAeJeHUEe TEXHUYECKOTO0 COCTOSIHUS aKKyMYJISITOPHOM OaTapen MyTEM U3MEpPEHUs
BHYTPEHHETO COMPOTHBIICHUS AaKKyMYJISTOPHOM Oaraped [BYXUMITYJIbCHBIM METOJOM IIpH
BBIKJIIOYEHHBIX MOJ3apSAHBIX ycTpoWcTBax. M3 COOTHOLIEHUS CpPEIHEro HM3MEPEHHOIo H
MAcHOPTHOTO 3HAYEHUN CONPOTUBJICHHM JJEMEHTa aKKyMyIsTOpHOH Oarapen (c y4€Tom
Kod(puIMeHTa NPUBEACHUS YJEIbHOIO CONPOTUBIEHUS AaKKyMyJsTopa K TeMIleparype, Hpu
KOTOPOH MpPOBOJWINCH M3MEPEHMs) pacCUMTHIBAeTCs EMKOCTh aKKyMYJISTOpPHOH Oartapeu.
BoisiBnsitoTCS HEMCHpaBHBIE 3JEMEHTHl aKKyMYJSTOPHOM OaTapeu MOCpeICTBOM I03JIEMEHTHOTO
W3MEpEHUS HaNPSKEHUH,

- IPOBEPKY COCTOSHUS aKKyMYJIITOPHOH OaTapeu BhITIONHsETCs 10 myHkTam 33.1 +33.7;

- TEIUIOBH3MOHHBIH KOHTPOJIb MPOU3BOIUTCS B COOTBETCTBHHU C YKa3aHUsIMU [29] U npuioxeHus
[ Hacrosiero craniapra.

Metonbl TpPOBEpKH  COCTOSIHMS —~ aKKyMYJIATOpPHOW — OaTapew, M3MEpeHHs IapaMeTpoB
aKKyMYJISITOPHOM Oarapeu, NMpoBefeHHE HEOOXOAMMBIX H3MEpPEHHH, pe3yabTaTbl U3MEpeHUuil u
pacu€ToB OJKHBI OBITH OTPaXKEHbI B COOTBETCTBYIOIIUX MPOTOKOJIAX.

[To pesynbratam mnpoBeneHus KJ/IO 1omkHO OBITH COCTaBIEHO 3aKIIOUYEHHE O COCTOSIHUU
aKKyMYJIATOPHOM OaTapew.

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

160

343A3EMJISIIOIIIUE YCTPOHUCTBA

34.1 I1. IIpoBepka BbINOJHEHHS 3J1€eMEHTOB 3a3eMJISIIOIIET0
yCTpOCTBA

[IpoBepka KOHCTPYKTUBHOT'O BBINIOJHEHUS 3a3eMiIsdronero ycrporcrsa Ha OPY anekTpocTaHuuii
Y TIO/ICTAHIIMM MPOU3BOJIUTCS MOCJIE MOHTaXa J0 3aChIIKU TPYHTA U MPUCOSTUHEHUS €CTECTBEHHBIX
3a3eMIIMTENeH U 3a3eMJIIEMBIX AJIEMEHTOB (000PYAOBaHUS, KOHCTPYKIUH, COOPY>KEHUI).

[TpoBepka 3a3emisironux ycrpoiicts Ha BJI mpous3BoauTcs y BCeX OMOpP B HACEIEHHONW MECTHOCTH
U, KpOMe TOro, He MeHee, 4eM y 2 % omop oT 0011ero yucia onop ¢ 3a3eMIUTENISIMU.

CeueHust U MPOBOJIUMOCTH 3JIEMEHTOB 3a3€MJISIIOIIETO YCTPOMCTBA JIOJKHBI COOTBETCTBOBATH
[IpaBunam ycTpoicTBa 3JIEKTPOYCTAHOBOK.

34.2 11, K, M. IIpoBepka coeHeHUii 3a3eMJInTe €l ¢
3a3eMJIsIeMbIMH 3JIEMEHTAMH, a TAKKE eCTeCTBEHHBIX
3a3eMJIMTe el ¢ 3a3eMJISIIOLIUM YCTPOHCTBOM

[TpoBepka MPOU3BOAUTCS MyTEM MPOCTYKUBAHUS MECT COCAMHEHUH MOJOTKOM M OCMOTpa st
BBISIBJICHUS] OOPBIBOB U JPYTrHuX Ae(peKToB. [Ipon3BoauTCcss N3MEPEHUE MEPEXOAHBIX COMPOTHBICHUI
(Ipu UCIPaBHOM COCTOSIHUM KOHTAaKTHOTO COEAMHEHUs conpoTuBieHne He npespimaet 0,05 Om).

[IpoBepka cCOCTOSHHMA TIieTlell W KOHTAaKTHBIX COCIUHEHUH MEXAY 3a3eMIUTEISIMH |
3a3eMJIIEMBIMH JJIEMEHTaMH, a TAK)Ke COCTUHEHUH €CTECTBEHHBIX 3a3eMIIUTEIIECH C 3a3eMIISIONINM
YCTPOMCTBOM IPOU3BOAUTCS MOCIE KAKIOr0 PEMOHTA U PEKOHCTPYKINH 3a3eMJIISIFOINX YCTPOUCTB,
HO He pexe 1 paza B 12 ner.

34.3 M. IIpoBepka KOPPO3MOHHOIO COCTOSTHHUS 3JI€EMEHTOB
3a3eMJISIIOIIIEr0 YCTPOHCTBA, HAXOASIIIIUXCS B 3eMJIe

Ha OPYVY snexTpocTaHuuii U noAcTaHuuii NpoBepKa MPOU3BOAUTCS BOJIU3U HEUTpanei CUIOBBIX
TpaHC(OpPMATOPOB, MECT 3a3eMJICHHS KOPOTKO3aMbIKaTeNeH, paspsIHUKOB M OTrpaHUUYMTENeH
NEepeHaIPsHKeHUH, a TakKe BBIOOPOYHO y CTOEK KOHCTPYKIMM M B MeCTax, IZie 3a3eMJIMTEIN
Haun0oJiee 1Mo IBepP>KEeHbl KOPPO3HH.

B 3aKpBITBIX pacnpeaenuTeNbHbIX YCTPOUCTBAX OCMOTP JIEMEHTOB 3a3EMIIUTEIIEH CO BCKPBITHEM
IpyHTa MPOU3BOJUTCS MO PELICHUIO TEXHUYECKOTO PYKOBOJIUTENS CyObEKTa JIEKTPOIHEPTeTHKH.

Ha BJI BeiGopouHasi mpoBepKa co BCKPhITUEM I'pyHTa Ha IiyOuHy He MeHee 0,7 M. IpOu3BOAUTCS
He MeHee 4eM y 2 % omop oT 0011ero yucia onop ¢ 3a3eMIMTEISIMU. Y Ka3aHHYIO IPOBEPKY CIETyeT
npous3BoauTh Ha BJI B HacenmeHHOW MecTHOCTH, Ha YydacTKax C HauOoJjiee arpecCHBHBIMH,
OIOJI3HEBBIMM, BBIIYBAEMBIMH U IJI0XO IPOBOASIIMMYU TPYHTaAMHU.

DJIeMEHT 3a3eMJIUTENS J0HKEeH ObITh 3aMEeHEH, ecliu pa3pyuieHo 6omnee 50 % ero ceuenus.

ITpoBepka KOPPO3MOHHOTO COCTOSIHUS POM3BOAMTCS HE pexe 1 pasa B 12 ner.

Tabmmna 34.1. Haubonpime 70myCcTUMBIE COMPOTUBIICHHS 3a3EMJISIFOIINX YCTPOHCTB

Bun XapakTepucruka XapakTepucTrka ConpoTuBieHue,
HJIEKTPOYCTAHOBKU | 3a3eMJISIEMOro 00bEKTa 3a3€eMJISIOIET0 YCTPOUCTBA Om
1. ODIIEKTpOyCTaHOBKA CeTH C|VICKyCCTBEHHBIN 3a3€MIIUTEINb 0,5
DNEKTPOYCTaHOBKH [II1yX03a3eMJIEHHOU ulc MI0/ICOETMHEHHBIMH
HaIpsKEHUEM 3¢ (PeKTUBHO 3a3eMJIEHHOW |€CTEeCTBEHHBIMU
BBIHiC 1 kB, xpome|HelTpanbiO 3236 MIINTENSIMU
BJI*
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Bun
AJIEKTPOYCTAHOBKH

XapakTepucTuKa
3a3eMIIIEMOT0 OOBEKTA

XapakTepucTuKa
3a3€MJISIOIIEr0 YCTPOKCTBA

ConporuBieHue,
Om

DIEKTPOYCTAaHOBKA CETH C
M30JIMPOBAHHON HEUTPAIIBIO
pu UCIIOJIb30BaHNUU
3a3eMJISIOIIET0 YCTPOUCTBA
TOJIBKO  JUIl  YCTaHOBKH
Boimie 1 kB

DJIEKTPOYCTAaHOBKA CETH C

NckyccTBeHHBIN 3a3eMIIMTENb
BMECTE€ C MOJCOECIUHEHHBIMHA
€CTECTBEHHBIMU
3a3CMIIUTCIIIMU

UckyccTBeHHBIN 3a3eMIIMTENb

250/12),
oousee 10

HO HE

125/1%, npu stom

M30JIMPOBAHHON HEUTPAJIBIO|C MOJICOEAMHEHHBIMU | 1OJIKHBI OBITh
npu UCIOJIb30BAaHU M |€CTECTBEHHBIMU BBIITOJIHEHBI
3a3€MJISIIOIIETO YCTPOWCTBA|3a3EMIIUTENSIMU TpeOoBaHUS K
JUI 3JEKTPOYCTAHOBKH J0 3a3eMJICHUIO
1B YCTaHOBKH 110
1B
[loacranmuss ¢ BbICIIKUM|3a3eMJIMTEIb MTOJACTAHIINH 4, ©0e3 yuera
HanpsbkeHueM  20-35 kB 3a3eMJIUTENICH,
npu YCTaHOBKE PacroI0KEHHBIX
MOJIHHEOTBOA Ha BHE KOHTYpa
TpaHCcGOpMaTOPHOM 3azemsienus OPY
nopraie
OtnenbHO crosimuii|O60CcOo0ICHHBIN 3a3eMITUTENb 80
MOJIHHEOTBOJ]
2. DIEKTPOYCTaHOB-| DIIEKTPOYCTAaHOBKA c|MlckyccTBEHHBIN 3a3eMIIMTEID
KM  HanpsHKeHHEM|ITyX03a3eMJIEHHBIMU c HOJKIFOYEHHBIMU
10 1 kB c[HeHTpassiMM TE€HEpPAaTOPOB|€CTECTBEHHBIMU
IJIyX03a3eMJICHHOHN |MJIM TpaHC(OPMATOPOB MIIM|3a3€MIIMTEISIMU U Y4ETOM
HEHTpaJblo, KpOME|BBIBOAAMHU MCTOYHUKOB|UCIIOIb30BaHUS 3a3eMJIUTeNen
BJI® oJIHO(a3HOro TOKa ITOBTOPHBIX 3a3eMIICHUN
HyneBoro nposoja BJI no 1 kB
P KOJIMYECTBE OTXOASAIINX
JUHUN HE MEHee [BYX IpH
HanpsHKeHWU UCTOYHUKA, B:
Tpex-(ha3Hblil |0AHO-(ha3HbII
660 380 2
380 220 4
220 127 8
3a3eMIINTENIb,
PacroI0KEHHBIN B
HENOCPEJICTBEHHON OJIU30CTH
OT HEWTpaJlu reHepaTopa WIH
TpaHcopmaTopa WM BbIBOJA
UCTOYHHKA OJIHO(A3HOTO TOKa
NP HaNpsHKEHUM HCTOYHHKA,
B:
Tpex-(ha3Hblil |0AHO-(ha3HbII
660 380 15
380 220 30
220 127 60
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Bun XapakTepucTuKa XapakTepucTuKa ConporuBieHue,
HIIEKTPOYCTAHOBKH | 3a3eMJISIEMOro 00beKTa 3a3eMJISIFOIIET0 YCTPOHCTBA Om
3. BJI|1. Onopsl, nmeroriue 3azemuTeNbL  OMOPBI TP
HanpsKEHUEM IPO303alIUTHBIN TPOC UK  |yIEITHBHOM SKBUBAJIICHTHOM
Boiie 1 kBY ApYTUe yCTPOUCTBA conpoTusiieHuu p, OM-M:
MOJIHHE3AIUTEHI. 10 100; 10%
2. XKene3zo0eToHHbIE U
mertammiaeckue oropst BJI [00r1ee 100 xo 500; 15%
3-20 kB B HaceneHHOU
MECTHOCTH. 6oxee 500 xo 1000; 20°
2: 8E2§2 gﬁ ﬁ OKEE  [fomee 1000 20 5000; 309
BbIIIIE, HA KOTOPBIX Gomee 5000 610709
YCTAHOBJICHBI CHJIOBBIEC WMIJIH
U3MEpUTENbHBIC
TpaHcpopmaTopsl,
pa3beAMHUTEIH,
NPEIOXPAaHUTEIH U IPYTHE
anmnaparsl.
Omnopst BJI 3-35 kB, Ha 30
KOTOPBIX YCTAHOBJICHBI
CUJIOBBIE UITU
U3MEPUTEIILHBIC
TpaHchopMaTopsl,
pa3beAMHHATEIIH,
peIOXpaHUTENU U IpYyTHe
anmaparsl.
Omnopsr BJI 3azemuuTenb  OMOPBI  MPH
XKene300eTOHHBIE U yIAEeTbHOM COTIPOTUBIICHUU
metaummuaeckue onopsl BJI [rpynra p, Om/M:
3-20 xB B HeHaceneHHOH |70 100; 30°
MECTHOCTH Somoe 100 0309
4. BJI|Onopa BJI ¢ ycrpolicTBoM|3a3eMIuTeNIb  OMOPBI IS 30
HampsbkeHueM A0 1{rpo3o3antuTsl IPO303aIIHUThI
kB%
Onopsl ¢ moBTOpHBIMHU|OOIIEE COIIPOTHBIICHUE
3a3eMJIUTEISIMA ~ HYJIEBOTO|3a3€MJIEHUSI BCEX MOBTOPHBIX
pabouero nposoja 3a3eMIICHUH TpU HAMPSKECHUH
WCTOYHHKA, B:
Tpex-(pa3Hblil |(0gHO-(ha3HBIN
660 380 5
380 220 10
220 | 127 20
3azemuuTenh  KaxaAoro U3
MOBTOPHBIX 3a3eMJICHUHA IPH
HANPsDKEHUU UCTOYHHKA, B:
Tpex-(ha3Hblil |0AHO-(ha3HbII
660 380 15
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Bun XapakTepucTuKa XapakTepucTuKa ConporuBieHue,
AJIEKTPOYCTAHOBKH | 3a3eMJIIEMOro 00BbEKTa 3a3eMJIIOIIEr0 YCTPOUCTBA Om
380 220 30
220 127 60

IMpumeuanue - Jlng anekTpoycTaHoBOK Bbime | KB IpH yneasHOM cONpoOTHBIEHU] TPyHTa p Gomee 500 OmM
Jomnyckaercs yBeaundenue conporusinenus B 0,002p pas, Ho He Gojiee IeCITUKPATHOTO.

2) | - pacueTHBII TOK 3aMBIKaHUS Ha 3EMITIO, A.

B kadecTBe pacueTHOTO TOKA MIPUHUMAETCS:

- B ceTsiX 0e3 KOMIEHCAInH EMKOCTHOTO TOKA - TOK 3aMbIKaHHUS Ha 3EMIIIO;

- B CETSX C KOMIIEHCAIEeH EeMKOCTHOTO TOKa!

- UIS 3a3eMJIIOMINX YCTPOWCTB, K KOTOPHIM MPHCOEAMHEHBI TYTOTacsIIfe PEeaKTOphl, - TOK, paBHBIA 125 %
HOMHHAQJIBHOTO TOKa 3THX PEaKTOPOB;

- JUIA 3a3eMJIIOLINX YCTPOUCTB, K KOTOPHIM HE MIPUCOETUHEHBI AYTOracsIue peakTopsbl, - TOK 3aMbIKaHUs Ha 3€MIIIO,
MPOXOASAIINN B CETH NPH OTKJIIOYEHHH HanboJiee MOITHOTO U3 AYToracsIinX peakTOpoB MM HanOoJee pa3BeTBICHHOTO
ydacTKa CeTH.

3) dns ycranoBok u BJI Hampspkenmem mo 1 kB mpm ymempHOM compoTuBieHHH TpyHTa p Oomee 100 Om-m
JIOIyCKaeTCs yBeIMUYCHUE yKa3aHHbBIX BbIe HOpM B 0,01 p pas, HO He OoJee NeCATHKPATHOTO.

4) Compotunenue 3azeminureseit onop BJI Ha moaxomax K MOJACTaHIMAM JOKHO COOTBETCTBOBATH TPEOOBAHUAM
IIpaBun ycTpoicTBa JIEKTPOYCTaHOBOK.

5) Jlnst onop BeIcoTOM Oostee S0 M Ha ydyacTkax BJI, 3aluineHHbIX TPOCAMH, COMPOTUBICHHUE 3a3EMIIUTEIICH JTOIKHO
OBITH B 2 pa3a MECHBIIIE IPUBEJICHHBIX B TAOJIHIIE.

34.4 11, K, M. N3mepeHusi CONPOTUBJIEHHUS 323eMJISTIOIINX
YCTPOMCTB 3JIEKTPOCTAHLUI, MOJACTAHIUI U BO3YIIHBIX
JIMHUH JJIeKTponepeIayu

HaubGonpimue gomnycruMble 3HaU€HUSI CONPOTUBIICHUS 3a3€MIISIFOIIMX YCTPOMCTB NPUBEICHBI B
tabimue 34.1.

N3MepeHne CONPOTUBIICHUS 3a3€MIISIIOIIUX YCTPOMCTB 3JIEKTPOCTAHUMM H  MOJACTaHLIMI
MIPOU3BOJUTCS TOCTIE MOHTa)a, MEepeyCcTPONCTBAa U KAUTAILHOTO PEMOHTa, HO He pexke 1 pasza B
12 ner.

W3MmepeHne Npou3BOANUTCS MOCIE NPUCOECTNHEHUS €CTECTBEHHBIX 3a36MIINTENIEH.

Ha BOo3aylIHBIX IMHUAX 3IEKTpONEpesaul U3MEPEHUs TPOU3BOATCS:

a) pu HanpshKkeHUH Boite 1 kB:

- Ha OIOpax C pa3psIHUKAMU, Pa3bEeIUHUTENISIMU U JIPYTHM 3JIEKTPOOOOPYIOBaHUEM — IOCIE
MOHTaXa, IepeyCTPONCTBA, PEMOHTOB, a TAK)KE B 3KCIUTyaTallud HE pexe 1 pa3a B 6 ner;

- BBIOOPOYHO y 2 % omop OT o0II1ero 4ucia onop ¢ 3a3eMIUTESIMU B HACETICHHOM MECTHOCTH, Ha
yuactkax BJI ¢ Hanbonee arpecCUBHBIMH WM TI0OXO MPOBOASIIMMU IPYHTAMH — TIOCJIE MOHTaXa,
NepeyCcTpoiicTBa, PEMOHTOB, a TAKXKE€ B dKCIUTyaTalluu He pexe 1 pa3a B 12 ner;

- Ha TpocoBbIx onopax BJI 110 kB u Beie mpu 00HApYKEHUN HA HUX CJIEIOB MEPEKPHITUIN WK
pa3pylIeHUl HU30JISATOPOB 3JIEKTPUUECKONM Jyrol (KpoMe peruoHOB C HHU3KONPOBOIALUIMMHU
TpyHTaMH),

0) npu Hanpsbkenuu 10 1 kB:

- Ha OMOpax C 3a3€MIINTEISIMU I'PO303aLIUThl — II0CJIE MOHTAXa, IEPEyCTPONCTBA, PEMOHTOB, a
TaKXe a HKCIUTyaTaluu He pexe 1 pa3a B 6 neT;

- Ha OIOpax C IOBTOPHBIMU 3a3€MJICHMSIMHM HYJIEBOIO IIpOBOJAa — IIOCIE MOHTAXa,
NepeycTpoiicTBa, pEMOHTOB, a TAKXKe B dKCIUTyaTalllu He pexe 1 pas3a B 6 jeT;

- BbIOOpOUHO y 2 % omop OT 0OlIero KOJIMYecTBa OMOpP C 3a3eMIIMTENSIMU B HaceleHHOH
MECTHOCTH, Ha y4dacTkax BJI ¢ Hambonee arpecCHBHBIMU WM IJI0XO MPOBOISIIMMU TPYHTAMH —
10cJIe MOHTaXa, IEPEeyCTPONCTBA, PEMOHTOB, a TAK)KE B DKCIUTyaTalluu He pexe 1 pa3a B 12 ser.
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34.5 11, K, M. U3mepeHnue Hanpsi:keHUsi IPUKOCHOBeHUs (B
3JIEKTPOYCTAHOBKAX, BHINMOJHEHHBIX 10 HOPMAaM Ha
HaNpsKeHre MPUKOCHOBEHMS)

N3mepenne HampsiKeHUsT TPUKOCHOBEHUS MPOU3BOJUTCSA TOCIE MOHTaXKa, MEpeyCTpOMCTBA U
KalUTaJIbHOIO PEMOHTa 3a3eMJISIOIIETO YCTpOicTBa, HO He pexe 1 paza B 6 user. M3mepeHue
MIPOU3BOUTCS IIPU MPUCOEAMHEHHBIX €CTECTBEHHBIX 3a3eMIIMTEINAX U Tpocax BJL.

Hanpsbkenne nNpuKOCHOBEHUS H3MEpPSieTCs B KOHTPOJBHBIX TOYKAaX, B KOTOPBIX TU BEITUYHMHBI
ONpeIeJICHbl PACUETOM IMPU MPOCKTUPOBaHUU. [loa MIUTETBLHOCTHIO BO3JACUCTBUS HANPSKEHUS
MOHMMAETCS CyMMapHOE BpeMs ACMCTBHs peleiHON 3amuThl (pe3epBHOM — y paboyux MecT,
OCHOBHOM — ISl OCTaJIbHOM TEPPUTOPUHU) U COOCTBEHHOT'O BPEMEHH OTKJIFOUEHUSI BBIKITFOYATEIIA.

[IpenenbHO AOMyCTHMBbIE 3HAUEHUS HANPSHKEHUM MPUKOCHOBEHHUS NPU aBapUMHOM pexHMe
AJIEKTPOYCTAHOBOK BBIMOJIHEHHBIX 110 HOPMaM Ha HANpPsDKEHUE MPUKOCHOBEHUS HAMPSHKEHUEM 0
1000 B ¢ rimyxo3azemieHHOW WM U30JIMpOBaHHOM HeWTpanbio U Bbiie 1000 B ¢ uzonupoBanHoM
HEUTpasblo HE IOJDKHBI IIPEBBILIATh 3HAaUE€HUH, yka3aHHbIX B Tabnuue 2 'OCT 12.1.038.

[IpenenbHO AOMYCTUMBIE 3HAYEHHWS HANPSDKEHUS MPUKOCHOBEHHUS TPU aBapUMHOM pexKHME
AJIEKTPOYCTAaHOBOK ¢ yacToToi Toka 50 I't, Hanpspkenuem Boime 1000 B, ¢ rmyxum 3azemiieHueM
HerTpanu npuBeneHsl B Tadsmie 3 TOCT 12.1.038.

34.6 11, K, M. IIpoBepka HanpsizkeHUs1 HA 3a3eMJISIIOIEM
yerpoiictse PY ajiekTpocTaHuMii M MOACTAHUMA NIPH
CTEKAHUM C HEr0 TOKA 3aMbIKAHHMSA HA 3eMJII0

[IpoBepka (pacueTHasi) MPOU3BOAMUTCS MOCIIE MOHTaXKa, MEPEyCTPONCTBA, HO HE pexe 1 paza B
12 ner s ANIEKTPOYCTAHOBOK HampspkeHueM Bbime 1 kB B cetu ¢ 3¢ ¢eKTUBHO 3a3eMIICHHOMN
HEUTPAJIBIO.

Hanpspkenue Ha 3a3eMIISIFOIIEM YCTPOMCTBE:

- HC OI'paHUYMBACTCA IJIA SJICKTPOYCTAHOBOK, C KOTOPBLIX HCKIIOYCH BBIHOC ITOTCHIHAJIOB 3a
npeienbl 3aHNi U BHEITHUX OTPaKICHUHN dJIEKTPOYCTaHOBKH;

- He 6onee 10 kB, ecnu mpeaycMOTpeHbl MEPHI 1O 3aIIUTE U30JSIIIUN OTXOSAIINX KaOeel CBsI3H
U TeIEMEXaHUKH U IO MPEA0TBPAILIEHUIO BEHIHOCA TOTEHIINATIOB;

- He 6oJee 5 kB Bo Bcex OCTaNbHBIX CITydasiX.

34.8 I1, M. IIpoBepka nenu ¢aza-HyJib (enu 3aHyJeHus) B
AIEKTPOYCTAHOBKAX 10 1kBc IIYXMM 3a3€MJICHHEM
HelTpaaun

[TpoBepka IpOU3BOIUTCS OAHUM U3 CIAEAYIOUIUX CIOCOOOB:

- HENOCPEeACTBEHHBIM HM3MEpPEHHEM TOKa OAHO(A3HOTO 3aMbIKaHUS Ha KOPIYC WIM HYJIEBOH
IIPOBOJ;

- U3MEpPEHUEM TOJHOTO CONPOTUBIIEHUS NMETNIN (Pa3a-Hylb ¢ MOCIEAYIOIIMM BBIYMCICHUEM TOKA
01HO()a3HOTO 3aMBIKAHHSI.

11 BHOBBb COOpYKAa€MBIX M PEKOHCTPYUPYEMBIX 3JIEKTPOYCTAaHOBOK IIEPEMEHHOIO TOKa C
ITyX03a3eMJICHHON HedTpaibio HanpsbkeHueMm a0 1000 B, mauunas ¢ 1 saBaps 2003 roma, BEIOOP
[IapaMeTpPOB yYCTPOMCTB 3alllUThl OCYHIECTBISETCA IO JAONYCTUMOMY BpPEMEHHU 3alIUTHOIO
aBTOMATHUYECKOTO OTKItoueHus (myHKT 1.7.79 [TYD 7 uznanwue).

TpeboBanus nynkra 1.7.79 [1YD 7 u3nganus peKOMEHIyeTCs MPUMEHSATh U JUIs IEHCTBYIOIIUX
ANEKTPOYCTAHOBOK, €CJIM 3TO IOBBIMIAECT HAAEKHOCTh YCTAHOBKM WJIM €CIM €€ MOACPHM3aLs
HarpaBiieHa Ha o0ecrieyeHre TpeOOBaHU 6e30MMacHOCTH.

Jns 2neKkTpoycTaHOBOK BBEAEHHBIX B jAeiictBue a0 | sauBaps 2003 roga KpaTHOCTH TOKa
0/1HO()a3HOT0 3aMBIKaHUs Ha 3€MJII0 110 OTHOLICHHUIO K HOMHHAJIBHOMY TOKY IJIAaBKOM BCTaBKH WU
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pacuenuTess aBTOMaTHYECKOTO BBIKITIOYATENS JOHKHA MTPEBBIIIATh HE MEHEE YeM:

B 3 pa3za HoMMHaJIbHBII TOK IJIABKOTO 3JIEMEHTA OJIMKAMIIEro pe10XpaHUTENs;

B 3 pa3a HOMUHaNbHBIA TOK HEPETYIUPYEMOTO PpaCUCHHUTENss WU YCTaBKy PErylnpyeMoro
pacienuTens BBIKIIOYATENSI, UMEIOIIET0 00OPAaTHO 3aBUCUMYIO OT TOKA XapaKTEPUCTHKY.

[Tpu 3amuTe cereit AB, UMEOIIIMMU 3JIEKTPOMArHUTHBIM pacienuTeb (OTCEUKY), TPOBOIUMOCTh
YKa3aHHBIX TIPOBOJHUKOB JIOJDKHA OOECIEeYUTh TOK HE HHUXKE YCTaBKM TOKa MTHOBEHHOTO
cpabaTbiBaHMs, YMHOXXEHHOTO Ha KOX(G(OUIMEHT, Yy4YUTHIBAIOMUNA pa3dpoc (MO JAaHHBIM
U3rOTOBUTEINA), U HAa K03 duument 3anaca 1,1. IIpu oTcyTcTBUM NaHHBIX M3roTOBUTENS it AB ¢
HOMUHaJIbHBIM TOKOM 110 100 A kpaTHOCTh TOKa K3 OTHOCHTENIBHO YCTaBKH CIIEyET IPUHUMATh HE
menee 1,4, a jua AB ¢ HoMmuHanbHEIM TokoM O6oee 100 A — He menee 1,25.

B oanexrtpoycranoBkax 1o 1 kB mpoBepka momHOro compoTuBiieHHs neTiu  ¢aza-Hylb
MPOU3BOJUTCS HE pexe 1 pasza B 6 JerT.

[IpoBepka wenu (asza-Hylb [OJDKHA TaKXKe MPOUZBOJUTHCS MPU MOAKIIOUYEHUH HOBBIX
noTpeduTeNeil U BRIOTHEHUH Pa0OT, BBI3BIBAIOIINX U3MECHCHHUE COMPOTHBIICHUS TIETIH.

349 11, K, M. UcnibITaHUA ¥ KOHTPOJIb PE3UCTOPOB ISt
3a3eMJICHUS HeHTpau TPAaHC(POPMATOPOB B CETHAX
HanpsixxkenneMm 3 — 35 kB

HcnpiTanus ¥ KOHTPOJb PE3UCTOPOB UL 3a3eMJICHHUS HEWTpaiu TPaHC(HOpPMATOPOB B CETAX
HanpspkeHueM 3 — 35 kB BKIIIOYAOT: M3MepeHUe COMPOTHBIICHUS H30JSIUU, COMPOTHUBICHUS
IIOCTOSSHHOMY TOKY M TIIPOBEJIECHHUE BBICOKOBOJIbTHBIX HCIBITAaHUH, KOTOpPBIE IPOBOJATCA B
COOTBETCTBUU C YKAa3aHUSIMH U3TOTOBUTEJIS.

HcnibITanns 1 KOHTPOJIb BXOJAIINX B OOIIYI0 KOHCTPYKIIMIO PE3UCTOPa TPAHCPOPMATOPOB TOKA
Y TIPOXOJHBIX U30JISITOPOB (IIPHU MX HAJMYWH), BBIOJHSIIOTCS B COOTBETCTBUU ¢ paznenamu 10 u 29
HACTOSALIET0 CTaHapTa.

34.10 KoMIieKCHOE TUATHOCTHYECKOE 00CIeJ0BaAHUE

KommekcHoe muarnoctuueckoe oOcnenoBanue (KIO) 3V mnpoBoauTcs MO OTIEIbHBIM
porpaMmam ¢ ydetom TpedoBanuii [60] 1 pexkomeHnanuii myHkTa 4.22 HaCTOSIEro CTaHAapTa.

KommnekcHoe nuarHoctudeckoe oOC/IeOBaHUE 3a3eMIISIONIMX YCTPOHCTB pPEKOMEHAyeTcs
IPOBOAMTH TIOCIE MOHTa)ka, NEPEeyCTPOMCTBA M KalMTaJbHOTO PEMOHTa OOOpYyIOBaHUS Ha
MOJACTAaHIMAX M JIMHMUSIX DJIEKTPONEpeNauyd, €CIM BO3MOXKHO H3MeHeHue 3Y B pe3ynbrare
pOBEAEHHBIX padoT, HO HE pexe 1 paza B 12 jer.

[Tpu npoBepke cocTossHUS 3Y B NOTHOM 00BEME JTOJKHBI OBITh BBIIOIHEHBI CIEIYIOUINE BUIbI
pabor:

- cOOp UCXOAHBIX JaHHBIX U BU3YaJIbHBIH KOHTPOJIb;

- I3MEPEHUE CONIPOTUBIIEHNS METAINIOCBA3EH;

- ONpe/IeNIeHNEe TOTEHLMAIOB U TOKOB HOPMAaJIbHOTO PEKHUMA;

- OIIPEJIEJICHNE UCTIOJHUTEIBHON CXEMBI 3a3€MIISIIOILETO YyCTPONCTBA;

- ONpe/IeNIeHNE YIEIbHOTIO COIPOTUBIIEHUS TPYHTA;

- ONPEJEIIEHNE CONIPOTUBIIEHUS 3a3EMJISIOLIETO YCTPONCTBA,

- OMpe/IesIeHNEe HAPsKEHUS Ha 3a3€MIISIIOIIEM YCTPOMCTBE;

- OIIPEJIEICHNE HANPSKEHUSI IPUKOCHOBEHMUS;

- olpezieNieHUE pacrpeiesieHus MOTEHIIMAIOB U TOKOB MPOMBIIIJIEHHONW YacTOThI IO 3JIEMEHTaM
3a3eMJISIIOIIETO YCTPOMCTBA NIPU YCTaHOBUBIIKXCS ToKax K3;

- OIpeJieJIeHHEe TEMJIOBOM YCTOMYMBOCTH 3a3€MIIMTENEH, 3a3eMIISIOLINX MMPOBOIHUKOB U 3KPaHOB
KaOeei;

- OTIpeieTICHUE paclpeieNIeHUs] UMITYJIbCHBIX HAMPSHKEHUH MPU KOPOTKUX 3aMbIKaHHIX Ha 3eMJIIO,
yZapax MOJIHUU B MOJIHUEOTBOBI ¥ IIPOTEKAHUHU TOKOB YEPE3 OTPAHUUUTENHN IIEPEHANIPSKECHN;

- OTpe/esieHne KOPPO3UOHHOTO COCTOSIHUS 3a3€MIISIIOLINX TPOBOAHUKOB U 3a3€MJIUTENEH.
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Metoapl TIpoBepKu cocTossHHS 3Y, M3MepeHHs mapameTpoB 3V, MpoBeaeHHE HEOOXOIMMBIX
U3MEpEHMi, pe3ysbTaThl U3MEPEHUI U Pacu€TOB JOJKHBI OBITh OTPaKEHBI B COOTBETCTBYIOIIMX
npoTokoiax [60].

ITo pesynbratam npoBeaenus KO nomkHO OBITh COCTABICHO 3aKII0UYEHUE O COCTOSTHUH 3Y .
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35CUJIOBBIE KABEJIbHBIE JIMHUU!

! Mismepenue TeMmepatypsl Kabeneil, KOHTPOJIb COCTOSIHHS AHTUKOPPO3HOHHOTO TIOKPHITHS TPYOOIPOBOIOB Kabeneit
BBICOKOTO JaBJICHWS, WCIBITAHHUE ITOJIHUTHIBAIOIINX arperaToB M yCTPOWCTB aBTOMAaTHYECKOTO MOAOTPEBa KOHLEBBIX
My(T IIPOU3BOAATCS B COOTBETCTBUU C HHCTPYKIHUSIMH U3TOTOBHUTEIS.

35.1 I1, K, M. U3mepenne conpoTUBJIEHUsT U30JISIIIHU

N3mepenne mpous3BoAMTCs MeraoMmeTpoM Ha HanpspkeHue 2500 B. YV cuioBeix kabenell Ha
HanpsbkeHue 1 kB u Hike 3HaYeHHE COMPOTUBIICHUS U30JSIIUU JOIDKHO ObITh He HIKe 0,5 MOM. Y
CHJIOBBIX Ka0eel ¢ OyMaXHOM MPONMTaHHOW M30JsA1IMel Ha Hanpspkenue 2+500 kB conporuBieHue
W30JISIIMA HE HOPMUPYETCSL.

N3mepenne conmpoTHBICHUS H30JAIMU y KaOener ¢ m3omsmuedt u3 CIID He Tpebyercs, HO
JIOITYCKAETCS € LENIbI0 IPOBEPKU OTCYTCTBHS HA KabeJie OCTaBIIEHHBIX 3a3€MJICHUH, 3aKOPOTOK H T.II.
nepes nojaaveil pabovero HarpsHKEHUS.

35.2 I1, K, M. UcnibiTaHue HU30JSIIUM KabeJieil ¢ MIacTMaccoBoii 1 OyMasKHOIM
NMPONUTAHHOM U30JsAuuei 6-35 kB noBbimennbiM HanpszkeHueM CHY 0,1 T'u

Ucnwiranus KJI 6-35 kB ¢ mnactmaccoBoit 1 OyMa)kHOM MponUTaHHON M30IsLueH, a Tak ke KJI
6-35 kB ¢ OymMaxHOW MPONMHUTAHHOW H30JISAIUEH, HMEIOIINUX BCTAaBKH ¢ KaOelIeM C IIacTMacCOBOM
M30JSILMEN B MPOIECCE IKCIUTyaTallui NPOBOAATCS nepeMeHHbIM Hanpsbkennem CHY 0,1 I,

[To pemeHNI0 TEXHUYECKOTO PYKOBOIHUTEISI CYOEKTa JIEKTPOIHEPTETUKU B CIIyIae OTCYTCTBHSI
yctanoBok CHY 0,1 'y, oTcyTcTBHS BO3MOXXHOCTU INpuBJieueHus Juist ucnbeitanus KJI croponHux
opranuzaiuii, obdnagarommx ycraHoBkamu CHY, B mensix He3aMeUIMTEIIBHOTO BOCCTAHOBIICHUS
ANEKTPOCHAOKEHUST JTOMYyCKaeTCsl MPOBE/IEHNE UCIIBITAHUNH OCHOBHOW M30Js1iK KJI moBbIlIIeHHBIM
HanpspkeHueM 4vactotsl 50 I'm cormacHo Hopmam ['OCT P 55025-2012 u noxymeHTauuu
W3rOTOBUTEIIS.

[Ipumenenue nns ucneiTanuid yctaHoBok CHUY, reHepupyrommx HarpspKeHHE YacTOTOM,
ornuyHoit ot 0,01 I'm, momyckaercss MpW YCIOBUU COTJIACOBAHMSI UX MPUMEHEHHUS M METOJIUKU
HCIBITAHUI M3rOTOBHUTEIEM Ka0es.

YpoBeHb U COOTBETCTBYIOIIAS TUTENBHOCTD MPUIIOKEHUS UCTIBITaTeNbHOTO Hanpsbkenuss CHY
0,1 'y  wactotsl 50 'y pUHUMAIOTCA B COOTBETCTBUU CO 3HAYECHUSIMH TaOIUIBI 35.1.

Tabmuna 35.1 BenmuuumHa W AJUTENBHOCTH HCHBITATEIBHOIO MEPEMEHHOTO  HANpPSDKEHUS,
NPUKJIAIBIBAEMOTO K JKHJIaM Kabesel ¢ OyMa)KHOW NPONMUTAaHHOM M MJIaCTMAcCOBON M30JISIIMEH.

. HcneiTaTensHoe
HcnpiTaTenbHOE HampspkeHUe yacToToit 0,1
Uo/U I'r (kB) mpu BpeMeHU €ro mpHIIoKEHUS pabotiee Rapiieite
0 BHOM’ pu Bp p yactorod 50 I'mr, kB.
K
Uo - 24 gaca
15 mun 30 muH 60 muH i 2Ug— 60 MuH
3,5 kB - 24 gaca
3,5/6 18 15 11 win 7 kB — 60 MuH
6 kB - 24 gaca
6/10 30 25 18 nmn 12 kB — 60 mun
8,7 kB - 24 yaca
8,7/15 45 37 27 mwm 17,4 kB — 60 Mmun
12 kB - 24 gaca
12/20 60 50 36 nnu 24 kB — 60 mun
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. HcnpiTaTenbHOE
HcneiTaTenbHoe HanpskeHue yactoToi 0,1
Uo/U I'n (xB) npu BpeMeHHU €ro NpHI0KEHHs pabotiee HanpikeHiie
0 BHOM' pH Bp P yactotod 50 I'm, kB.
K 15 v 30 v — Uo - 24 yaca
i 2Uo— 60 Mun
20 kB - 24 gaca
20/35 105 85 60 niau 40 kB — 60 mun

B mpouecce skcrunyatanuu ucneitanus KJI 6-35 kB mpoBoasitcst yepe3 rox mocie BBoAa B
JKCILIyaTalulo, a B JalbHEUIIEM:

— mis KJI ¢ 6ymakHOM MPONUTAHHOW M30JIAIUEH, Y KOTOPhIX B TEUEHHE MEPBHIX ABYX JIET HE
Ha0JII01aJ7I0Ch aBapUIHBIX MPo00eB U MPoOOEB MpH MPOGUIAKTUIECKUX UCIBITAHUIX — HE pexe |
pasa B 5 JieT;

— st KJI ¢ mnactMaccoBoii H30JLKEH, y KOTOPBIX B TEUEHHE MEPBBIX JIBYX JIET HE HAa0II10/1a710Ch
aBapUIHBIX MPOOOEB M MPOOOEB NP MPOPUIAKTHUECKUX NCIIBITAHUAX — HE pexe 1 pa3a B 9 neT;

— s KJI ¢ mimactMaccoBoif U OyMakKHOW MPOMUTAHHOW H3OJSIIMENH, Ha Tpaccax KOTOPBIX
IPOU3BOJIMIINCH CTPOUTEIbHBIE U PEMOHTHBIE PA0OTHI U Ha KOTOPBIX CUCTEMATHUECKH MTPOUCXOMAT
aBapuiiHble IpPOOOM  M30JSALMU - HEMNOCPEACTBEHHO II0CJI€  BBIIIOJIHEHUS  aBapUHHO-
BOCCTaHOBUTEJNIbHBIX paboT u aajnee 1 pa3 B rof.

JlonyckaeTcsi He MPOBOJUTH UCIIBITAHUE:

— KJI pnuuoit no 100Mm, sBastommmucs BeiBogamMu u3 PY u TII Ha Bo3aymiHble nuUHUU U
COCTOSALIMMH U3 JBYX MapajulelbHbIX Kabemei;

— nns KJI co cpokom skcrutyatanuu Oosiee 15 niet, Ha KOTOPBIX yaAeIbHOE YUCIO OTKa30B U3-3a
3JIEKTpUYEcKOro mpobos cocrapiser 30 u Gonee oTka3zoB Ha 100 kM B rox;

— KJI, momexxamux peKOHCTPYKIIMH WK BBIBOAY M3 paObOTHI B OrpKaiimme 5 neT.

35.3 I, K, M. UcnbiTaHue u30Js1{u Kadeyei ¢ 0yMakKHOH
NPONUTAHHOM, Pe3UHOBOI M30JIsUel U Kadeseil ¢ u30Jasuil
U3 MOJUBUHIWIXJIOPHIHOIO IUIACTUKATA MOBBIIIEHHBIM
BBINPSIMJIEHHBIM HANPSIZKeHHEM

[Ipu HeBo3MoOxHOCTM mnpoBeaeHus ucneiTanuil KJI 6-35 kB ¢ OymaxHOl mnponuTaHHON
M30JSIIMEN U U30JIUEN U3 TOJMBUHWIXJIOPUIHOTO IJIACTUKATA MOBBIIIEHHBIM HanpsbkeHneM CHY
0,1 I'm wmmm pabounm HampsikeHueM yacTotod S0 'l momyckaercs MX UCTBITAHUE TOBBIIEHHBIM
BBIIPAMIICHHBIM HaIPSKEHUEM.

YpoBeHb UCHBITATENFHOTO HANpPsDKEHUS U Kalenel ¢ n3ondnued U3 MOJMBUHUIXIOPHIHOTO
IUIacTUKaTa HampsbkeHueM 6-35 kB nomken cocraBiath 4Uo. BpeMst mpuiioskeHNs UCIIBITaTENbHOTO
HanpspKeHus — 15 MuH.

YpoBeHb U JUINTENBHOCTh MPUJIOKEHUS HCHBITATEIbHOTO BBINPSMICHHOTO HANpPSKEHUS s
UCTIBITAHUN Kaleselt ¢ OyMaXHOH MNPONUTAHHOW M PE3UHOBOM H3OJIALMEH NPUHUMAIOTCS B
COOTBETCTBHUH CO 3HAYECHUSIMHU TaOJIHIIBI 35.2.

Toku yreuku npuBesieHs! B Tabnue 35.3.

Ta6J'II/II_Ia 35.2 BenuuuHa u JJIUTCIIBHOCTD HCIBITATCIILBHOTO BBIIIPAMIICHHOTO  HAIPSKCHUA,
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MIPUKJIABIBAEMOT0 K xkuiaM kadeneit u KJI ¢ GymakHON MPONMTAaHHOW U PE3MHOBON M30JIAIIUCH

YpoBeHb HCNIBITATEJIBHOT0 HANIPSKEeHUsA, KB /

HoMunajibHOe Hanpsixkenune, kKB
MJIMTETbHOCTh, MUH

KJI 6-500 kB ¢ OymaxxHOW IpONUTaHHON H30JIsIIHUEi

6 36 kB / 5 muHn
10 60 xB / 5 mun
15 75 kB /5 mun
20 100 kB / 5 mun
35 175 kB / 5 mun
110 285 kB / 15 mun
150 347 kB / 15 mun
220 510 kB / 15 mun
330 670 kB / 15 mun
500 865 kB / 15 mun

KJI 3-10 kB ¢ pe3uHoBOIi N30 IsIHECH

3 6 xB /5 mun

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

Tabmuna 35.3. Toku yreuku U KO3QPUITUSHTH aCHMMETPHUH JIJIsl CHIIOBBIX Kabelnel ¢ OyMakHOH
MPONMUTAaHHON U30JISIHEH

JlonmycTUMBbIe 3HAUSHUS
Kabenn HcnbiTarensHoe | JlomycTUMbIE 3HAUCHUS
K03 pHIIMEeHTa aCHMMETPHH,
HampsbkeHueM, KB | Hanpsokenue, kB TOKOB YT€UKH, MA _
(lmax/ |m|n)
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 nHopmupyercs He Hopmupyercs
150 347 To xe To xe
220 510 == ==
330 670 -t -t
500 865 =*- =*-

W3omstust cuutaeTcs BblACpKaBIIEH 3JIEKTPUUECKOE UCIBITAHNE MOBBIILIEHHBIM HANPSKEHUEM B
TOM clly4yae, €clid He Obl10 Ipo0osi, MEPEeKPBITHI 0 MOBEPXHOCTH. B ciryyae HecoOt01eHHsT 0JTHOTO
U3 3TUX (PaKTOPOB CUUTAETCS, UTO U3OJISALUS IIEKTPUUECKOTO UCIIBITAHUS HE BBIJEpIKaa.

B mporecce skcmtyatanuu ucnsltanus kadenu 6-35 kB ¢ OymMaxHOH MponuTaHHON U30JsIIKe 1
M30JISIMEN U3 MOJIMBUHMWIXJIOPUAHOTO MJIaCTUKATa UCIIBITAHUS ITPOBOJST B CPOKH, YCTAHOBIIEHHBIE
B 1m.35.2. KaGeneii ¢ pesunHoBoi wu3omsiuueidt HanpsokeHueM 3-10 kB u kabenmu ¢ OymakHOU
MPONUTAHHOW M3oJsinuen HanpsbkeHueM 110-500 kB - 1 pa3 B 5 ner.

35.4 11, K. UcnbiTanune kabdeneii ¢ uzoasimueii uz CIID nanpsixkenunem 110-500 kB
NMOBBINIEHHBIM NEPEeMEHHbIM HANPSKEHHEM

Hcnwitanus ocymectsisitores B coorBerctBun ¢ ['OCT P MOK 60840-2011, TOCT P MDBK
62067-2011.
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UcnbiTanuss MOBBIMIEHHBIM HamnpsbkeHueM 4actotod 20-300 I'm mpoBoAsSITCS NMpU HATUYUHU
PE30HAHCHOM BBICOKOBOJIBTHOM HCIBITATEIIBHOW YCTaHOBKHU. [IpOAOIKUTENBHOCTD IIPUIIOKEHUS
UCIBITATEIbHOTO HANpsHKeHUs - 60 MuH.

Tabmuua 35.4. BennunHa UCTIBITATENBHOTO MepeMeHHoro Hanpsbkenus A KJI HanpspkeHnem
110-500 kB ¢ n3zomsuueit uz CI1D

Knacc nanpsoxenus, YpoBeHb UCHIBITATEIBHOTO HaMpsKeHus, KB
kB MPUEMKE B 3KCILTyaTalUIo B [IPOLIECCE IKCILTyaTalluU
110 128 xB 128 kB He 3aBUCHMO OT cpoKa
(I'OCT P M3K JKCIUTyaTaluu
60840-2011)
220 180 kB 180 myst kabemneit co cpokom
('OCT P MBK AKCIUTyaTaluu 10 S5 JIeT;
62067-2011) 152 nns xabeneit co cpoKom
SKCIUTyaTaluu 0osee 5 Jer;
330 250 kB 250 kB He 3aBHCUMO OT CpoKa
('OCT P MBK JKCIUTyaTaluu
62067-2011)
500 320 xB 320 xB He 3aBUCHMO OT CpoKa
(I'OCT P M3K JKCIUTyaTaluu
62067-2011)

[Tpu oTcyTcTBUM MCHBITaTeNbHON ycTaHOBKH uyacToToil 20-300 [ momyckaercst ompoboBaHue
CMOHTHPOBAHHOMN Ka0eJIbHOM IMHUM padounM HaIpsHKEHUEM 0€3 Harpy3Ku B TeUeHue 24 4acoB Win
JPYTUM COTJIaCOBAaHHBIM C U3MOTOBUTEIEM METO/IOM.

35.5 I, K. OnpenesieHue meJJOCTHOCTH KUJI Kabesiel u
(¢aszupoBka KadeJbHBIX JUHUM.

HpOI/ISBOI[I/ITCSI B OKCILTyaTalluKd T1IOCJIC OKOHYAaHWSA MOHTa)XXa, IICPEMOHTAXKaA My(l)T N
COCI[I/IHCHI/Iﬁ JKHIT Kabes.

35.6 II. OnpenesieHue CONMPOTUBJICHHUS KU Kadest

[TponsBoauTcs nns inHUM Ha HanpspkeHue 20 kB u Bble.

ConpoTusieHue xuil kabeiaeil MOCTOSHHOMY TOKY, IPHUBEIEHHOE K YJEJIbHOMY 3HA4eHMIO (Ha
1 mm? cedenus, 1 M auuHEL, ipu Temnepatype 20 °C), momkHO ObITH He Gosnee 0,01793 Om mns
meanod u 0,0294 Om ans amomuHHEeBOW xwil. M3MepeHHoe comnpoTuBieHHE (IIPUBEACHHOE K
yJIelIbHOMY 3HAUYEHHUI0) MOKET OTJINYAThCS OT YKAa3aHHBIX 3HaUeHHUI He Oojiee yeM Ha 5 %.

35.7 II. OnpenesieHue JIeKTPUIeCKOi padoueil eMKOCTH
Kalesei

Omnpenenenue MPOU3BOIUTCS s THHUM Ha HanpsbkeHue 20 kB u Beimie. Y kabeneil u3 CImToro
MOJIMATUJICHA JAHHOE UCTIBITAHUS HE TIPOBOIUTCS.

W3mepeHHass e€MKOCTh, MpPHBEACHHAs K YAETbHOMY 3HaueHWI0 (Ha 1 M JUIMHBI), JOJDKHA
OTJINYATHCS OT 3HAYEHUHW TTPU UCTIBITAHKIX U3TOTOBUTENS HEe Oosee uem Ha S5 %.

35.8 M. KoHTpoJIb cTenenn ocylieHUs1 BePTHKAJIbHbBIX
Y4acTKOB

KOHTpOJ’IL CTCIICHU OCYIICHHA BCPTUKAJIBHBIX YYAaCTKOB IIPOU3BOJUTCA IO PCIICHHUIO
TCXHUYICCKOTO PYKOBOAUTCIIA CY6T>CKT3. SJICKTPOIHCPI'CTUKH.
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KoHTpoisb mpousBoauTes ajist Kabesei ¢ MPOMUTAHHON BSI3KUM COCTAaBOM OyMa)KHOM M30JISAIUEH
Ha HanpspkeHne 20 — 35 kB myTem n3MepeHus 1 COMOCTAaBICHHS HarpeBa METAIUTMYECKUX 000JI0UEeK
B pa3HBIX TOUYKaX BEPTUKAJIBLHOTO y4acTKa JMHUH. PAa3HOCTH B HarpeBe OTAENIbHBIX TOYEK IIPU TOKAaX,
ONM3KUX K HOMHHAJILHBIM, HE JOJDKHA ObITh Oosee 2 — 3 °C.

35.9 I, K. U3MepeHue Tokopacnpe/eaeHus 1o
OJHOKWJILHBIM Ka0eJIaM

HepaBHOMEpHOCTB pacnpeieieHus] TOKOB 110 TOKOIIPOBOISIIUM KUJIAM B 000JI09KaM (IKpaHaMm)
kaOeeii He goypkHa ObITh Oonee 10 %. KOHTpOsIb NPOU3BOAUTCS PH MAPAJLICIIBHOM COSTMHECHHH B
onHOM (aze 2-x u Oonee kabenei.

35.10 I1, M. IIpoBepka aHTUKOPPO3HOHHBIX 3AITUT

[Ipy mpuemke IWHUI B SKCIUTyaTalMI0 M B MpOIECCe HKCIUTyaTallud IpoBepsieTcss pabora
AQHTUKOPPO3UOHHBIX 3aLIUT IS

- kalenell ¢ MeTaNIMYeCKOH OOOJOYKOW, MPOJIOKEHHBIX B TPYHTAaX CO CPEOHEW W HU3KOH
KOPPO3MOHHON aKTHBHOCTBbIO (yA€IbHOE CONpOTHBIEHHE TpyHTa Bblie 20 Owm/Mm), npu
CpeHECYTOUYHOM MIIOTHOCTH TOKA yTeuKH B 3eMitio Beime 0,15 MA/1m?;

- Kabenel ¢ MeTaUIMYeCKOil 000IOYKOI, MPOJIOKEHHBIX B TPYHTAX C BBHICOKOW KOPPO3HOHHOM
AKTUBHOCTBIO (yAeIbHOE compoTuBiieHue rpyHTa MeHee 20 Owm/M), mpu J1r000# cpeHEeCyTOUHON
IUIOTHOCTHU TOKA YTEUKH B 3EMITIO;

- Kabernell ¢ He3aIUIIeHHOW 000JI0YKOM U pa3pyIICHHBIME OpOHEH U 3aIIUTHBIMH ITOKPOBAMH;

- cTaJbHOrO TPYOOINpPOBO/Ia Kabesel BHICOKOTO IaBICHUS HE3aBUCHMO OT arpeCCUBHOCTU IPyHTa
Y BUJIOB U30JISILIUOHHBIX TTOKPBITHHA.

[Ipu mnpoBepke H3MEPSIIOTCS MOTEHIHUANBl M TOKM B 00o0JIoukax kalenell u mapameTpbl
AJIEKTPO3alUThl (TOK M HaNpsDKEHME KAaTOJHOW CTAaHLMU, TOK JIpeHa)ka) B COOTBETCTBUM C
PykoBomsumu ykazaHUSIMH 1O DJEKTPOXMMHUYECKON 3alUTe MOJ3EMHBIX HHEPreTHUYECKUX
COOPYKEHHMU OT KOPPO3UH.

OueHky KOppO3MOHHOM aKTHBHOCTH I'PYHTOB M €CTECTBEHHBIX BOJ CJEIYeT IPOU3BOJIUTH B
cootBercTBUU ¢ TpeboBanusmu [[OCT 9.602-2005.

Cpoku npoBeieHHsI U3MEPEeHHH Oy TalolIMX TOKOB B 3emiie (M) onpeaenstoTcst TEXHUYECKUM
pyKOBOJUTENIEM CyOBEKTa 3JIEKTPOIHEPTreTUKH, HO He pexe 1 pas3a B 3 roza.

35.11 I, K, M. OnpenesieHue XapaKkTepuCcTUK MACJIa U
U30JISIIIMOHHOM KUTKOCTH

Omnpenenenne MpoU3BOIUTCS ISl BCEX AJIEMEHTOB MACJIOHAIIOJIHEHHBIX KaOeNIbHbIX JUHUHA Ha
HanpsbkeHue 110 — 500 kB u 1 koHueBbx My¢dT (BBOJOB B TpaHchopmaropsl u KPY D) kabeneii ¢
riacTMaccoBod m3ossinueil Ha HanpsbkeHue 110 kB u Bwimne, ecau or6op mpoO M30NIALMOHHON
AKHUJIKOCTH IPEYCMOTPEH KOHCTPYKLIMEH KaOenbHOM apMaTypshl..

[Tpo6sr macen mapok C-220, 5-PA, MH-3 u MH-4 u uzonsunonHoi >kuakoctd Mapku [TIMC
JIOJDKHBI YIOBIETBOPATH TpeOoBaHUsAM HOpM Tabiui 35.8 u 35.9.

HcnpiTanue npod Macia U M30JSIIMOHHOM KUAKOCTU MPOU3BOIAT MPHU BBOJIE B AKCIUTyaTallHIo,
yepe3 | rox, 3atem depes 3 roga u B nocienymomeM 1 pa3 B 6 ner. Eciau 3Ha4eHUsI 2JIEeKTpUYECKON
MPOYHOCTH M CTeneHu jaerazanuu macia MH-4 cooTBeTCTBYIOT HOpMam, a 3HaueHus tgo,
uzmepennsie no Metoauke 'OCT 6581-75, npeBblmatoT ykazanHsle B Tabmuie 35.9, mpody Macia
JIOTIOJIHUTEIBHO BbIIEpKUBAIOT pu Temrieparype 100 °C B TedeHue 2 4, NEPUOJUIECKN U3MEPSIS
tgd. Ilpu ymeHbleHuH 3HaueHUs tgd mpoba macna Belep:kuBaercs npu temmeparype 100 °C no
MOJIy4YEeHHUs] yCTAaHOBUBIIETOCS 3HAYEHUS, KOTOPOE MPUHUMAETCS 32 KOHTPOJIbHOE 3HaYECHUE.

Homyckaercst yist MH KJI Hu3koro gaBieHust mpou3BOIUTE OTOOP MPoO Maciia u3 KOJUIEKTOpa, a
IIPY HEY/IOBJIETBOPUTENBHBIX pe3yabTaTax U3 OakoB JAaBICHHS.

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

172

Ta6muma 35.8. Hopmbl Ha mokasarenu kadectBa macen mapok C-220, MH-3 u MH-4 u
M30JSIIMOHHOM )kuakoctu Mapku [IMC

[l BHOBb BBOJIMMOM JTUHUU B skcrutyatanun
IToxa3arens kauecTBa Maciaa C-220, | MH-3, C-220, | MH-3,
5PA MH-4 IMC S5PA MH-4 IMC
[IpobuBHOE HaInpsHKeHUe B 45 45 35 425 425 35
CTaHJIApTHOM cOCyze, KB, He MeHee
CTel'IOeHB nera3anuu (pacTBOPEHHBIN 05 1,0 ) 0.5 1,0 i
ras), %, He OoJee

IIpuwmeduanne— Hcnptanue macen, He yKa3aHHBIX B Tabmmme 35.8, mpom3BOOUTCS B COOTBETCTBUH C

Tpe6OBaHI/I$IMI/I HU3roTOBUTCIIA.

Tabmuna 35.9. TanreHc yria IUAIEKTPUUYECKUX MOTEPh MACHa U U30JISIIIHOHHOM KUJAKOCTH (TIpH
100 °C), %, ue Ooiee, s Kabenel Ha HapsDKEHHE, KB

Cpok paboThl KaOETBHBIX JIMHUHT 110 150-220 330-500
Ipu BBOZIE B paboty 0,5/0,8* 0,5/0,8* 0,5/-
B skcrutyaranuu B TeUeHHE:
nepBbix 10 ser 3,0 2,0 2,0
ooxee 10 mo 20 ner 5,0 3,0 -
cBolie 20 Jer 5,0 5,0 -

IIpumeuanue-* B uncnurene ykazaHo 3HaueHHe 11 Maces Mapok C-220 u 5-PA, B 3HameHatene — aiust MH-
3, MH-4 u IIMC.

35.12 I1, K, M. OnpenejieHue 00b6Ma HEPACTBOPEHHOI0 r'a3a
(mponMTOYHOE UCTILITAHUE)

HcnpiTanue MPOM3BOAMTCS JJIS MAaciIOHANlOJHEHHBIX KaOeNbHBIX JIMHUH Ha HalpsHKCHUE
110 - 500 B.

CopneprkaHne HEpaCTBOPEHHOTO ra3a B MU30JISILIMU JT0JKHO ObITh He 6osee 0,1 %. [Tepuonuvnocts
— B COOTBETCTBHH C IyHKTOM 35.11.

35.13 I, K, M. IIpoBepka 3a3eMJIAI01IEr0 YCTPOiicTBA

[TpoBepka 3a3eMIISIOIIEro YCTPOMCTBA IPOU3BOJUTCS B COOTBETCTBUH € pa3ienoM 34.

Ha nuHusx Bcex HampsbKeHUH H3MEPSIFOTCS NePEXOIHbIE COMTPOTUBIIEHUS 3a3€MIICHUS KOHIIEBBIX
My(]T ¥ 3a]1e710K OTHOCUTENbHO OpoHu (3kpana) KJI u 3V anekTpoycTaHOBKH K KOTOPOH MOAK/IIOYEHA
KaOenbHast JIMHUS, a Ha TMHUAX Ha HanpspkeHue 110 — 500 kB — takske MeTaunyeckux KOHCTPYKIUH
KaOeNbHBIX KOJIO/LEB U MOAMUTOYHBIX MYHKTOB. B sKcmyaranuu nepexoaHble CONpPOTHUBICHUS
3a3eMJICHUST M3MEPSIOTCS MPU KalUTAJIbHOM PEMOHTE 3a3eMJISIONIMX YCTPOMCTB, a LEIOCTHOCTb
METAJIITMYECKON CBSA3H MEK/Y 3a3€MIIMTEISIMU KaOeJIbHbBIX JTMHUM (pPacloI0KEHHBIX HA TEPPUTOPUU
I1C) na nanpsoxenue 110 kB u Bbie u HelTpasnbio TpanchopmaTopa — 1 pa3 B 3 roza.

35.14 I1, K, M. UcnpiTaHue IJIACTMACCOBOI 3aIIUTHOM
000/104KkH Ka0es1eil MOBBIIICHHBIM BbINPSAMJIEHHBIM
HANPHAXKCHUEM

IIpu ncnbiTaHuAX BeIIpAMIIEHHOE HanpsbkeHne 10 kB mpukiageiBaeTcss MeXy METAIIMYECKUM
HKPAHOM WM OpOHEH U 3a3eMJIUTENIeM B TeUeHUe | MUH., €CIIM HHOE HE OTOBOPEHO M3TOTOBUTEIIEM.

Ucnsiranue nposoautces mist KJI 6 kB u Bbime nepea BBOAOM B 3KCIUTyaTaluio, yepe3 1 ropg
1ocjie BBOJA B JKCIUTyaTallMIO, 3aT€M 4Yepe3 KaXKIble 3 rojia, a TakKe I0CIE PEMOHTA 3alllUTHOU
000JI04KH, TOCTE MPOBEIEHUS 3eMIIIHBIX paboT B oxpaHHoW 30oHe KJI, B ciaywasx omacHoro
COMKEHUS] MHCTPYMEHTA UJTH 3eMJiepoitHoi Texuuku ¢ KJL.
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35.15 11, K, M KonTtpoJb cocTosiHusi Myt MeTO10M
U3MEepeHusl U JIOKAJIU3AIUN YACTHYHBIX Pa3psiioB

Kountpons npoBoguthess Ha KJI 110 kB u BbIme ¢ mimactmMaccoBoi M30JsLMEH TpU BBOJIE B
9KCILTyaTaluIo, Jajiee M0 PEHICHUI0 TEXHUUYECKOr0 PYKOBOJIUTENS CYyOBEKTa 3JIEKTPOIHEPTETUKU B
3aBHCUMOCTH OT PE3YJIbTATOB MOCIECIHUX U3MepeHnil YP 1 TENIoBU3MOHHOTO KOHTPOJIA.

35.16 I, K, M Tenmi0BU3HOHHBII KOHTPOJIb

KoHTponb npou3BoANTCS B COOTBETCTBUM € yKazaHUAMH [29] u npuioxxenus /1.

B mponecce 3kciuryaTanuy TeI0BU3MOHHBIM KOHTPOJIb IIPOBOJUTCS:

- Ha KJI 35 kB u Hmwke - He pexe 1 pa3 B 3 roma BMecTe C 3JIEKTPOOOOpPYIOBAHUEM
pacIpenesITeNIbHbIX YCTPONCTB (IPU  YCIIOBUM BO3MOXHOCTH HPOBEIEHUS  TEJIEBHU3MOHHOTO
koHTposst KJI mox Harpyskoi);

- ma KJI 110-220 xB - He pexe | pa3a B 2 T0OQ BMECTE C DJICKTPOOOOPYAOBAaHHUEM
pacupenenuTeIbHbIX YCTPOUCTB;

- Ha KJI 330 kB u BbllIe - €XErogHo BMECTE C JEKTPOOOOPYIOBAHUEM paclpeleNUTeNbHbIX
YCTPOMCTB;

- B myHKTax nepexonoB KJI ¢ BJI — ne pexe 1 pa3a B 6 ser.

Bneouepennoit TemoBU3MOHHBIM KOHTposib KJI mpoBoaWTCS NpH BBIABICHHM IIPU3HAKOB
pasBuBarolerocs aedexra 1pyrumMu Merogamu koutposs (UP, tgd, Tok B 3a3emimrene 3kpaHa 1 ap.).

Temmeparypa 3ammTHOW 000MOYKkH KabOeneld, Ha KOTOPHIX CMOHTHPOBaHAa CHUCTEMa
TEMIIEPATYPHOTO KOHTPOJIS,,  JOJDKHA KOHTPOJUPOBATbCA IIPU IIPUEMKE CMEHBI JEKYPHBIM
ONEpaTUBHBIM IE€PCOHAIOM OOBEKTa AJIEKTPOIHEPIeTUKH Kakaylo cMeHy, Ha o0Obekrax
3JIEKTPOIHEPreTUKU 00bEKTa €3 MOCTOSIHHOIO JIe)KYPHOT0 IepCoHaa - He pexke 1 paza B MecsLl.

35.17 M XumMu4ecKuil aHAJIHU3 TPYHTA U TPYHTOBBIX B0/ B
KOPPO3HOHHO-OMACHBIX 30HAX TPAC Ka0eJbHBIX JUHUH
[TpoBoautcs mo mepe HeooxoaumocTH, cornacHo ['OCT 9.602-2005.

35.18 KommuiekcHOe 1MarHOCTHYEeCKOe 00CiIeJOBaHHE
KO nposonutcs Ha KJI ¢ yuetoMm pekomeHanuii myHKTa 4.22 HacTOSIIEro cTaHAapTa.
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36 BO3AYIHIHBIE JIMHUUA JIEKTPOIIEPEJAYN

36.1 I1, M. U3mepeHust Ha Tpacce BO3AYUIHOM JIMHUH,
MPOXOAfAIel B JIECHbIX MACCHBAX, 30HAX 3eJICHbIX
HacaKIeHUuH

[Iupuna mpocek 10JKHA COOTBETCTBOBATS [1].
[Tpou3BoaMTCS MPOBEPKA IIHPHHBI TpocekH B cootBeTcTBUU ¢ [58]. Ha BJI ¢ Hen3omupoBaHHBIME
IPOBO/IaMH MTPOBEPKA IIMPUHBI IPOCEKU IIPOU3BOIUTCS HE pexe 1 pasa B 6 Jier.

36.2 KoHTpoJib pacnoJio:keHusi pyHIaMeHTOB O1op,
COCTOSIHMSI OCHOBAHUI ONOP U (PyHAAMEHTOB.

36.2.1 I1. KoHTpOJIb pacnoio:KeHusi 3JIeMEHTOB ONOP

[TpousBoasaTcss w3MepeHus (BBIOOPOYHO): 3ariayOJICHHs IKeJIe300€TOHHBIX, MHOTOTPAHHBIX,
KOMIIO3UTHBIX OMOP, GyHIAMEHTOB B IPYHTE, PACIIOIOKEHHUS B IJIaHe ()YH/IaMEHTOB METAIITHYECKIX
OTIOp U JKeJIe300€TOHHBIX OIOp HA OTTSIKKAX, & TAKXKE PACIIONOKEHHS PUTENIel M aHKEPOB OTTSIKEK.

W3mepennsie 3Hauenus Ha BJI 35 — 750 kB He 10JKHBI MPEBHIIIATh JIOMYCKOB, IPUBEACHHBIX B
tabmuie 36.1 u B mpoekTax KOHKpeTHBIX BJI. M3Mepenus BemonHsroTes Ha 3 % 00111ero KoandecTsa
YCTaHOBJICHHBIX OIOP.

3ariry0ieHne B TPYHT CTOEK KeJle300€TOHHBIX OIOp, jKeIe300€TOHHBIX MPUCTABOK JEPEBSIHHBIX
orop u croek AepeBsaHHbIX onop BJI 0,38 — 20 kB gomkHO OBITH HE HUXE MTPOEKTHBIX 3HAYSHHH, HO
He menee 1,5 m st ortop BJI1 0,38 kB u 1,7 M st orop BJI 6 — 20 xB. Jlnst ommop BJI 35 kB u BbImie
3arny0JieHue ONpeaeseTCs MPOEKTOM.

[TpoBepka 3armyOieHust B TPYHT kKele300€TOHHBIX ONOpP MPOU3BOANUTCS Ha aHKEPHBIX U aHKEPHO-
yraoBbIX onopax u Ha 20 % mpoMeXyTOYHBIX OIIOp.

Tabmuua 36.1. Jlomycku Ha pacmonoxeHue cOOpHBIX (QyHIAaMEHTOB U cBail onop Ha BJI
HanpsbkeaueM 35 — 750 kB, MM

HanmenoBaHue CBob6oaHOCTOsIIIKE ONOPBI |ONOPHI € OTTSKKAMU
PaccrosiHre MeXTy OCSIMU TIOJJHO)KHUKOB B
Y +20) +50
T1aHe
PazHOCTh BepTUKAIBHBIX OTMETOK BEpxa 20 20
TIOTHOXKHUKOB
CwMerieHue 1IeHTpa NOJHOKHUKA B TIaHE - 50
3a30p MeXIly OTIOPHOH IJTUTOM CTBOJIA OMIOPHI U
He nomyckaercs -
¢byHIaMEHTOM

Ipumeuanue-* KommuecTBo MpOKIaI0K 1 KOMICHCAIIUH Pa3HOCTH OTMETOK JOJDKHO OBITH He 00JIee 4eThIpex
o0mret TommuHON He Ooee 40 MM; MIOMAans ¥ KOH(QHUTYpamus MPOKIAJOK JTOKHBI COOTBETCTBOBATh KOHCTPYKITUH
OTIOPHBIX YacTel OMOPHI.

36.2.2 TI, M. KonTpoJab cocTosinusi pyHI1aMeHTOB

OnpeiensroTes: pa3Mepbl CKOJIOB U TPEIUH (YHIaAMEHTOB, OTKIIOHEHHS Pa3MEIIICHHUsI aHKEPHBIX
00JITOB, a TAKXKE HX Pa3MEpOB.

M3mepeHHbIe 3HAUEHUS HE JIOJDKHBI TIPEBBINIATh IpUBecHHbIC B [58] 1 mpoektax BJI.

3a30pbI MEX/1y OTMIOPHOM TSATOM OMOPHI M (PYHIAMEHTOM HE JOMYCKAIOTCS.

Koppo3us ankepHbIX 601TOB (PyHJAMEHTOB HE JI0JIKHA TpeBbIIaTh 20 % OT MPOEKTHOTO CeUEeHHU .

ITeproJMYIHOCTD OLIEHKU COCTOSIHUS (PyHIAMEHTOB - TIPU MPOBEACHHH 0CMOTpoB BJL.

36.3 I1.M. KoHTpoJIb 110J10:KeHUsI OTIOP

N3mepsroTess OTKIIOHEHUS OIIOpP BOJIb U nonepek ocu BJI, monoxeHnue TpaBepc Ha Onopax.
JlonycTrMble 3HaYeHUs] OTKJIOHEHWHW M CMEIIEHUH ONOp M OTKJIOHEHHWW TpaBepC NPHUBEICHBI B

tabnumax 36.2 (IT) m 36.3 (M).
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Ta6muma 36.2. Jlonyctumbie otkioneHus (I1) momoskerus omop u ux sneMeHToB Ha BJI
35-750 xB

[IpenenpHbIC 3HAYCHNS OTKIIOHSHUS JUISI OTIOP, MM
Meramueckux
HaumenoBanue XKene300eTOHHBIX U
COMIOSHTHELX (pemetuathix 1 | JlepeBsSHHBIX
MHOTOTPaHHbIX )
1. OTKIOHEHUE BepXa CTOMKH OIOPbI H/100 — nnist
OT BEpPTUKaJIbHOW OCH BIOJIb U| MOPTAIbHBIX OMOP
nonepex BJI (H — BoicoTa cTolikn):
H/150 — nns H/200 H/100
OJTHOCTOCYHBIX OTIOp
2. CMmerieHue onopsl
neprneHuKyisspHo ocu BJI (Bbixon
U3 CTBOpA):
- 17151 OTHOCTOCYHBIX OTIOp TPH JUTHHE
poJjeTa, M:
10 200 100 mm 100 mm 100 mm
6omee 200 200 MM - 200 MM
ot 200 o 300 - 200 MM -
6omee 300 - 300 MM -
- U TOPTaJIbHBIX METAUINYECKUX
OMOp Ha OTTSHKKAX IMpH  JJIMHE
IpOJIeTa, M:
o 250 - 200 MM -
6onee 250 - 300 MM -
- JUIS TIOPTaJbHBIX JKEJIe300€TOHHBIX 200 mMm - -
o110p
3. BepTukanbHoe OTKIIOHEHUE KOHIIA L/100 — mua - L/50
TpaBepchl (JUIMHA TpaBepchl L, MM) | 0JJHOCTOEUHBIX OmoOp
4. OTKIOHEHHE KOHIIA TPaBEPCHI L/100 — st 100 mm L/50
MPOMEXKYTOUHOM omopsl Broib BJI;| ogHOCTOEUHBIX OMOP
JUTSL YTIIOBOH OTIOPBI — OTHOCUTEIEHO
OuccexTpucel yria mnoBopora BJI
(nmmHa TpaBepcesl L, Mm)
5. OTknoOHEHHE OT HPOEKTHOTO 100 MM - -
paccrostHus MEXIY CTOMKaMU
MOPTAIBHOMN OMOPHI
OTtkoHEeHHE ocu TpaBepChHI
MOPTANTBbHON OMOPHI C OTTSKKAMH OT
TOPU30HTAJIbHOM ocH (nHA
TpaBepchl L):
o 15 m L/150 L/150 -
6onee 15 m L/250 L/250 -
Tabmuma 36.3. Jlomyctumbie oTkiioHeHUs (M) TooeHus ormop 1 ux sneMenToB Ha BJI 35-750 kB
[TpenenvHBIC 3HAYEHUS TSI OTIOP
Meraumnueckux
HawnmenoBanune Xene300eTOHHBIX U
COMITOSHTHELX (pemetuaThiXx 1 | JlepeBSIHHBIX
MHOTOTPaHHBIX )
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1. OTkIOHEHUE BEpXa CTOMKHU OMOPBI OT
BEPTUKAILHOW OCH BJOJb W TONEPEK
BJI (H — BBICOTA

- oniop OPY (Bmonb mpoBOIOB).
2.2. T'opuzoHTaNIbHBIE:
a) OTHOCHUTENBHO JJTUHBI KOHCOJU ISt

- IEPEXOAHBIX;
- oniop OPY (Bmonb mpoBOOB).

b) oTHOCuTENbHO JUIMHBI TpoJieTa
TpaBepChI IS OTOP:

- IEPEXO/IHBIX;
- onnop OPVY (Bm0H IPOBOJIOB).

He nopmupyercs

He nHopmupyercs
He nopmupyercs

He HopMmupyercs

o110p: He Hopmupyercs He nHopmupyercs
- IPOMEKYTOUHBIX; He HopMmupyercs He HopMupyercs
- KOHIIEBEIX; L/50 L/70
- JUIsl aHKEPHBIX U AaHKEPHO-YTJIOBBIX; L/50 L/70

He Hopmupyercs
He HopMmupyercs

- TPOMEKYTOYHBIX; He nopmupyercs He nopmupyercs
- KOHIIEBBIX; L/150 L/200
- JUISl aHKEPHBIX U aHKEPHO-YTIOBBIX; L/50 L/200

CTOWKHU, MM): H/30 H/50 H/30
- MPOMEKYTOUHBIX; H/50 H/100 H/50
- QHKEPHBIX, H/50 H/100 H/50
- ortop OPY (Bm0b IPOBOJIOB), H/100 H/100 -

- CTOMKH OTop 101 000pyI0BaHuE; H/70 H/70 -

- onop OPYVY (momepek nmpoBo10B) H/50 H/100 H/50
- QaHKEPHO-YTJIOBBIX; H/60 H/120 H/50
- KOHIICBBIC U YTJIOBBIC; H/60 (BwicoToit 10 30 H/140 -

- IEPEXOAHBIX M)

2. Tlporu6s (xpuBm3Ha) TpaBepc (L -
JUTMHA TPABEPCHI, MM)

2.1 BepTukanbHble:

a) OTHOCUTENBHO JUIMHBI KOHCOJH IS

or1op: L/30 L/50

- IPOMEXKYTOYHBIX; L/50 L/70

- KOHIIEBBIX; L/50 L/70

- JUIs1 aHKEPHBIX M aHKEPHO-YTJIOBBIX; L/150 L/70

- IEPEXOIHBIX; L/50 L/70

- onnop OPY (B1ob IPOBOJIOB).

b) oTHocuTEeNnBbHO JUIMHBI TIpOJIETA

TpaBepChI JIJIsI OTIOP: L/100 L/150

- IPOMEXXYTOYHBIX; L/150 L/200

- KOHIIEBEIX; L/150 L/100

- JUTSl aHKEPHBIX U aHKEPHO-YTJIOBBIX; L/150 L/200

- ICPEXO/THBIX; L/50 L/200

IlepnoMYHOCTE U3MEPEHUN — IO PE3YNIbTaTaM IIEPUOANYECKUX OCMOTPOB II0CIIE BO3IEHCTBHS HA
BJI MexaHWYecKMX Harpy3oK, IIPEBBIIIAIONINX pacyeTHble 3HauYeHUs (yparaHHbl BeTep,
CBEpXpacdyeTHOEe 00pa30BaHUE ToJI0IEa).
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36.4 KOHTPOJIb COCTOSIHUSI OTIOP

36.4.1 I1. U3mepeHue MPOrudoB MeTAJIOKOHCTPYKIHH omop

W3mepenne mnporubGOB SJIEMEHTOB METAIMYECKHX OMOp M METaUIMYeCKUX JJIEMEHTOB
XKeNe300€TOHHBIX OMOp MPOU3BOIUTCA MPHU OOHAPYKEHUH BO BPEMs OCMOTPOB JAehopMaIiiy 3THUX
anemeHToB. [IpenenbHble 3HAa4YEHHs] JOMYCKOB JUIsl CTpesibl Mporuda (KpUBH3HBI) 3JIEMEHTOB
METALIMYECKUX OMOp M METATMYECKHX JAeTalneil kene300eToHHbIX omop BJI mampsikenmem 35-
750 kB npuBeneHb! HUXKE:

Tpasepca ornop 1:300 nnuHbI TpaBepChl

1:750 nmuHbI CTOMKH (MTOAKOCA), HO HE Oojiee

Crolika Wid MOAKOC METALNTUYECKOMN OMOpPHI 20 MM

ITosicubIe YI'OJIKM METATINIMYECKHUX OIIOP B IIpEaciax

- 1:750 nmuusl 3emMenTa
TIAHEJIM U DJIEMEHTOB PEIICTKH B JIFO00M MIOCKOCTH

36.4.2 11, M. KoHTpPOJIb OTTSKEK OTOP

KOHTpOJIb COCTOSIHUS OTTSDKEK OIMOP W BETPOBBIX CBSA3EH NMOPTAIbHBIX OIMOP BBIMOJIHACTCS MPHU
nepuoanueckux ocmoTpax BJI. [lpu BbIsiBIeHUM OCTAOJICHHBIX WJIM TEPETAHYTBIX OTTSXKEK
MIPOM3BOJUTCS HM3MEPEHHUS TSDKCHHS B OTTSDKKAX M BETPOBBIX CBA3AX. M3MepeHus TsHKCHHS B
OTTSKKAX M BETPOBBIX CBS3SIX MPOU3BOIUTCS TAKXKE MTOCIIE MOHTaXa (3aMEHBI) OIOop.

N3mepsieTcss TsOKEHHE B TPOCOBBIX OTTSDKKAX ONOP MEXAaHWYECKUM WM AJICKTPOHHBIM
U3MEpUTENIeM TsoKeHUs. V3MepeHHoe 3Ha4YeHHE TSHKCHHsI IIPH CKOPOCTH BeTpa He Oosiee 8 m/c u
OTKJIOHCHHH TIOJIOKEHHUSI ONOp B Ipejesiax, MPUBEACHHBIX B TaOuumax 36.2 u 36.3 HE JOKHO
OTIIMYATHCS OT MPEAYCMOTPEHHOTO MpoeKkToM Oosee yem Ha 20 %.

KoHTpospyercsi 1IeI0CTHOCTh OTTSKEK, M3MEPSAETCs KOPPO3UOHHBIM HM3HOC TPOCOB METOJIOM
MarHUTHOM WK yIbTPa3BYKOBOU JE(PEKTOCKONHMH. Y MEHBIIICHHE TUTOIIAIA CEYCHUS TPOCA OTTSIKKU
OT UCTHPAHHUSI, OOPBIBOB U KOPPO3HMOHHOT'O U3HOCA HE JOJKHO mpeBbimaTh 20 %.

[leproanuHOCTH U3MEPEHUH TSXKEHUS B TPOCOBBIX OTTSDKKAX — MEPBBIM pa3 Ha 2 TOY MOCTe BBOIA
B JKCILTyaTaluto, Jajnee He pexe 1 pasza B 12 ner.

YMeHbIIIEHHE TUIOMIAJN CEUCHUSI TPOCOBBIX OTTSIKEK, HAXOJSIIUXCSA B DKCIUTyaTtanuu Oonee 25
JIET - 110 PE3yJIbTaTaM MEPUOJUUECKUX OCMOTPOB.

36.4.3 M. KoHTPO0/1b KOPPO3HMOHHOI0 U3HOCA METAIMYECKHUX IJIEMEHTOB 0MOP

KoHTponto moanexaTr MeTalsIM4eckue ONopbl M TPaBEPChl, METAIIIMUECKHE 3JIEMEHTHI
KeJe300€TOHHBIX U IEPEBSHHBIX OMOP, METAIITNYECKHUE MTOTHOKHHUKH.

Koppo3noHHBII HW3HOC METAUIMYECKUX JJIEMEHTOB OIOp ONPEACNAeTCs HU3MEPEHUEM
MONEPEYHOI0 CEUEHUSI METAIUTMYECKUX 3JIEMEHTOB.

[lpy cnjomHON WM S3BEHHOW KOPPO3UM METAJUIOKOHCTPYKLUH JIOMMyCTUMOE OTHOUICHHE
(aKTUYECKOr0 CEYEHMs] METaJNIMYECKOro AJIEMEHTa (JIeTaln) K MPeayCMOTPEHHOTO MPOEKTOM He
JIOJDKHO OBITh MEHEe:

0,8 — 1st 27IeMEHTOB TPOKATHBIX TPOQHIIEH.

0,7 — 11 KOCBHIHOK.

YMeHblIeHHEe MIIOUIaId CEUYEeHUsI aHKEPOB U TPOCOB OT UCTHPAHUS, OOPHIBOB U KOPPO3HOHHOTO
U3HOCa He JOJDKHO mpeBbimath 20 %.

He nomyckaercsi CkBO3HOE KOPPO3MOHHOE OpaKEHUE, 1IeJIeBast KOPPO3Us C MOSBIECHUEM TPEIUH
B CBapHBIX IIBaX U pa3pyIIEHUEM CBApPHBIX IIBOB, TPEIIMH B METAJLIE.

[TeproanuHOCTh U3MEPEHNUN KOPPO3MOHHOTO U3HOCA METAJUIMUECKUX AJIEMEHTOB C MOMEHTA
OoOHapy>KeHHsI KOPPO3UOHHOTO U3HOCA HE PekKe:
- B 30Hax 1 u 2 creneneit 3arpsa3HeHHocty (C3) atmocdepst 1 paza B 12 ner.
- B 30Hax 3 u 4 cteneneii 3arpsisaeHHocTH (C3) atMocdeps! 1 pa3a B 6 nerT.

36.4.4 11, M. U3mepenne nedeKToB Ke1e300e TOHHBIX ONOP M MPUCTABOK
OnpenensroTcss pa3Mepsl TPEIMH, MPOTHOOB, pa3pylieHUs: 0€TOHA >Kele300€TOHHBIX OIop
MMPpUCTABOK.
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DOneMeHThl Omop OpakyloTcs HpH 3HAYEHUSX MPOruOOB CTOEK OMOp, pa3Mepax TPEIMH U
CKBO3HBIX OTBEPCTHIA, IPEBBIIAIONINX TPUBEICHHBIE B Tabiuie 36.4.

[leproauyHOCT U3MEPEHUI — MPU MPOBEACHUH MTEpUOIUYECKUX ocMOoTpoB BJI.

[Tpon3BomuTCsl  HEpa3pylIalOIIMK  KOHTPOJIb Mapkd OeToHa  JKeIe300€TOHHBIX  CTOEK
CKJIEPOMETPOM H YJIbTPa3BYKOBBIMH MPUOOpaMH.

I[IpouHocTh GeToHa IeHTPU(GYTHPOBAHHBIX CTOEK He A0JKHA ObITh Hivke 500 kre/cm? (B35) mu
MIPUBEJCHHOMN B MPOEKTE KOHKpEeTHOM BJI.

[IpoyHoCTh GeTOHA BMOPMPOBAHHBIX CTOEK He NOKHA ObITh Huxke 400 krc/cm? (B30) wm
MIPUBEJACHHOMN B MPOEKTE KOHKpEeTHOM BJI.

[TeprnoMYHOCTD U3MEPEHHI OMPEAEISICTCS 10 PEIICHHIO TEXHUYECKOTO PYKOBOJUTENS CyObEKTa
3EKTPOIHEPIeTUKH.

Ta6muma 36.4. [IpenenbHple 3HAYCHUS TPOTMOOB U pa3MepoB JIe(hEeKTOB )KeJIe300€TOHHBIX CTOEK,
OTIOP U MPHCTABOK

HpeﬂeHLHOG 3HA4YCHUC

Xapaxkrep aedekra

11 M
1. LentpudyrupoBanubie CTONKU OmOp U mpucTtaBku Ha BJI
35-750 kB:
1.1. VickpuBiieHne CTOMKU OJHOCTOCYHOU cBoOOHOCTOsmeH| He nomyckaercs 10 cm
OTIOPBI
1.2. Ilupuna packpbITUs NOpPOAOJIBHBIX U mnomnepeuyHbix| He nomyckaercs 0,5 Mm

TpEIIH OETOHA CTOHKH
1.3. To xe Ha cTOWKax C HampsbkeHHOM apmarypoil u3| He momyckaercs | He momyckaercs
cranbHOro kanara o 'OCT 13840-68

1.4. Ilnomaap CKBO3HOI'O OTBEPCTUSl B OETOHE CTOWKM WIH

CKoJIa OeTOHA C OOHAKEHUEM TPOJIOIBHON apMaTyphI He nomyckaercs 100 cm?
2. BubpupoBaHHble CTOWKHN U mpucTaBku orop Ha BJI 0,38-

35 xB:

2.1. OTkiOHEHHEe BEepUIMHBI CTOHMKH OT BEPTUKAIBHOTO 15 cm 50 cm

IOJIOKEHHUS C yUETOM

MIOBOPOTA B IpyHTE (IIpU OTCYTCTBUU BETPa U TOJIONE]IA)
2.2. I3mepeHne pacCTOsIHUS MEXAY CTOMKONM M OCHOBAaHHEM 15% -
MOJIKOCA aHKEPHO-YIJIOBOM OHOpHl IO CPaBHEHHUIO C
IIPEyCMOTPEHHBIM IIPOEKTOM

2.3. Illupuna packpblTUs TpPOJNOJBHBIX M TonepeuHbix| He nomyckaercs 0,5 mm
TpEeIrH

2.4. Mnomans ckona OeTtoHa ¢ oOHaxeHHeM mpoaosbHON| He momyckaercs 100 cm?
apMarypbl

36.4.5 11, M. KoHnTpo.b 1epeBIHHBIX [eTaJieii onop
[Ipu mpuemke M3MepseTcsi BHIOOPOYHO COOTBETCTBUE MEOMETPUUECKUX PAa3MEPOB JEPEBSHHBIX
JIeTajei Orop pacyeTHbIM 3HAYEHUSIM.

OTKIIOHCHHUE pa3sMepoB JeTajeil oT NpeaAYCMOTPCHHBIX IPOCKTOM JOITYCKAaCTCs B IIPpEACIIaX:

—lcMm
- 110 JUaMeTpy - ae
M

- IO JITTMHE - =1 CM Ha KaXKJIbIi METpP JJIUHBI;

- MMHYCOBOMH JIOITYCK JIJIsl TPABEPC HE JOMYCKAETCSl.

Uzmepenne npousBoautcs Ha 10 % netaneit omnop.

Mexny peMOHTaMU H3MeEpsAeTCs CTeleHb (TIyOWHa, pa3Mephbl) BHEIIHETO0 M BHYTPEHHETO
3arHUBAHMS J€TaJIeH Onop:

- OCMOTp U MPOCTYKUBAHUE JETaJIEH 10 BCEU UX JJIMHE;
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- U3MepeHus TIIyOuHbI 3aTHUBAaHMS B OACHOM CEYEHHWU U B MecTaX, Haubosiee Mo/IBEpKEHHbBIX
3arHUBaHUIO.

Hopma OpakoBku M3-3a 3arHMBAHUS JPEBECUHBI OMPEENIIECTCS OTHOIIEHUEM CEYCHHS 310pOBOM
4acTU APEBECHUHBI CTOMKHU y 36MJIM K IPETYCMOTPEHHOMY IIPOEKTOM M HE JJOJKHO ObITh MeHee 0,15.

OcraToyHOoe ceueHue 370pPOBOIM YaCTH JPEBECHHBI ONMPENENSIETCS METOJOM HU3MEPEHHS YacTOT
cobctBenHbIx Konebanuii (HCK) omopsr.

ITepuoanunocTs u3Mepenuit — 1 pas B 6 JierT.

36.5 KonTpoJib npoBo10B

36.5.1 I1, K, M. U3mepeHue paccTosiHUii OT NPOBOJA0B

[Tpon3BoauTCS M3MEPEHHE PACCTOSTHUM OT MPOBOJOB 10 IMOBEPXHOCTH 3€MIIM, JO Pa3IMYHBIX
00BEKTOB U COOPY)KEHUH B MECTax COMMKEHUH U MepeceueHMi, MeX 1y IPOBOJaMU Pa3HbIX JIMHUH
IIPY COBMECTHOM ITOJIBECKE IPOBOAOB Ipu BBOJe BJI B aKcIITyaTanuio, KanuTaabHOM PEMOHTE IIOCIIE
3aMEHbI, IEPEMOHTaXKa UM NEPETSKKU IPOBOAOB (MX YUaCTKOB).

M3MepeHHble pacCTOSHUS JIOJDKHBI YAOBJIETBOPATh TpeOoBaHusM [IYD, B COOTBETCTBUU C
KoTOphIMH cTpousiack BJI, 6o npousBoauiack €€ peKOHCTPYKIUSI.

H3mepeHus pacCTOSHUM OT POBOJOB 10 IIOBEPXHOCTH 3EMJIA IIPOU3BOIATCS I1OCIIE BO3IEHCTBUSA
Ha BJI npenenbHBIX TOKOBBIX HArpy30K, MEXaHHYECKUX HArPY30K U TEMIIEpAType OKpPY>KAIOLIETO
BO3/yXa BBILIEC PACYETHBHIX 3HAUYCHUI HA [IEPECEUCHUSAX.

36.5.2 11, M. KoHTpoJb cTpeJ mpoBeca, pacCTOTHUIA 10 31eMeHTOB BJI

[Tpon3BoauTCS U3MEpEHUE CTPEN IpOBEca MPOBOJOB M I'PO303ALIUTHBIX TPOCOB, PACCTOSHUIN OT
HUX JI0 2JIEMEHTOB OINOp M MeXay npoBoaamu npu BBoje BJI B skcrulyaranuio, KanmuTajibHOM
PEMOHTE IOCJIE 3aMEHbl, IEPEMOHTAXKa UM MEPETSKKU MIPOBOAOB (UX YUACTKOB).

@dakTuyeckas cTpesa IpoBeca He JOJIKHA OTINYAThCS OT IPELYCMOTPEHHOM IPOEKTOM 0oJiee yeM
Ha 5 % mnpu YCIOBUM COOTBETCTBHMSI HOPMATHBHBIM 3HAUEHHUSM pAacCTOSIHUH J0 3eMJIM U
nepeceKaeMbIX O0BEKTOB.

PaccTosHne 1o BO3AyXy MeEXAYy MPOBOJOM U TEIOM OIOPHI, MEXAy IpOBOJaMHM Ha
TPAHCIIO3ULIMOHHON OMOpEe M Ha OTBETBICHUSX HE JOJKHBI ObITh MeHblIe, ueM Ha 10 % ot
IPeyCMOTPEHHBIX MPOEKTOM. PaszHuIa cTpen mpoBeca MeXAy MPOBOJAMH Pa3HbIX (a3 u Mexay
npoBoiaMu pa3audHbix BJI mpu coBMeCTHOM MoABECKe HE N0JDKHA MpeBbImath 10 % oT mpoeKTHOTo
3HAYEHUs CTPEJbI IPOBECa.

[Tpu onpeneneHUN pa3peryIMpoBKHU MPOBOJOB pacllelieHHON (a3bl yroa pasBopota (as3bl He
JIOJDKEH TpeBblarhk 10° OT mosiokeHus, MperyCMOTpEHHOro npoektoM BJI, mnm pasHocTe cTpen
npoBeca MpoBoIoB (a3bl He oykHA npeBbimath 20 % paccTosHUS MEXy npoBogamMu ¢a3bl Ha BJI
330 (220)-500 kB u 10 % - na BJI 750 xB.

B mpouecce skcmimyarauuu W3MEpEeHMsI CTpeNibl MpoBeca MPOBOJA MPOU3BOJATCS IOCIHE
pexoHcTpykimu BJI, nmepeTskku (mepeMoHTaXka) MpOBOIOB.

36.5.3 M. KoHTpo.b ceuyeHHsI IPOBOJAOB U I'PO303aIUTHBIX TPOCOB.

W3mepsieTcst muiomanp CEYEHUs] I'PO303alIMTHOIO TPOCa U CTAJbHOIO CepJeUYHHKa IPOBOJA,
U3MEHUBILASCS BCIEACTBUE OOpBIBA OTAEIBHBIX IPOBOJIOK, (PPUKIIMOHHOIO M KOPPO3HOHHOTO
U3HOCA.

M3HOC TpO303allUTHBIX TPOCOB M CTAJbHOIO CEPJASYHHMKA MPOBOJIOB HM3MEPSETCS METOAOM
MarHUTHOM WM yJIbTPa3ByKOBOM JA€PEKTOCKOMHUH.

JlonyckaeTcss yMEHBLIEHHE IIIOAAM IONEPEYHOrO0 CEYEHHs MOHOIPOBOJOB M TPOCOB
(aJTIOMMHMEBBIX, MEIHBIX, OpOH30BBIX, CTalbHbIX, M3 CIUIABOB) M TPOBOMSANICH YacTH
KOMOMHHMPOBAHHBIX IPOBOJAOB U TPOCOB (AJIOMUHHUS B CTajJeallOMUHHUEBBIX, OpOH3BI B
CTaneOpOH30BBIX, ATFIOMUHUEBOTO cIutaBa B mposozax tuna AXKC) no:

17 %, HO He Oojee 4YeThIpeX MPOBOJIOK MPH 3aKPEIUICHUH OOOPBAHHBIX HIIM MOBPEKICHHBIX
IPOBOJIOK OaHIaKaMu;

50 % mpu peMOHTe MecTa TOBPEKIACHUS C MOMOIIBIO CHUPATBHBIX PEMOHTHBIX 32KUMOB HITH
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32)KUMOB, MOHTUPYEMBIX METOAOM IIPECCOBAHUS.

[Ipy oaHOBpeMEHHOM OOpBIBE M MECTHOM IIOBPEXKACHUU MPUHUMACTCS, YTO MECTHOE
HOBPEXJICHHUE TPEX IIPOBOJIOK COOTBETCTBYET OOPBIBY JIBYX IPOBOJIOK.

[TeprnouYHOCTD U3MEPEHHIA OTPEAEISIETCS M0 PEIICHUIO TEXHUUECKOTO PYKOBOJAUTENS CyObeKTa
JJIEKTPO3HEPIETUKH.

36.5.4 I1, K, M. KonTtpoJib coequHeHuli MPOBOI0B M I'PO303aALUTHBIX TPOCOB
ITpon3BOAUTCS B COOTBETCTBHH C MOJIOKEHUAMHU paszaena 37 u [lpunoxenuem /.

36.6 KoHTpOJIb H30/1ATOPOB U H30JIUPYIOLIUX MOIBECOK

36.6.1 I1, K. U3mepeHue conpoTuBJieHus papdopoBbIX H30JITOPOB
I/I3MepeHHe COIIPOTUBJICHUA MMPOU3BOAUTCA B COOTBETCTBUU C Tpe60BaHI/I$IMI/I HU3TOTOBUTEIICH.

36.6.2 M. J/IucTaHIMOHHBIH KOHTPOJIb (GapdopoBHIX U MOJIUMEPHBIX H30JSITOPOB

Kontpoas nomumepHsix 1 $papGopoBbIX H30JIATOPOB IPOU3BOIUTCS TEMJIOBU30PAMHU C BBICOKOH
paspearoniell  CocOOHOCTBIO C PACCTOSIHMS, MO3BOJISIOLIETO BU3YalIbHO pa3indarh KaXKJbIi
U30JISITOP TUPJISHIBL.

Pacnpenenenne Ttemmnepatyp mo rHpasHIAE (apPOpOBBIX  H3OIATOPOB  COOTBETCTBYET
pacripeniesieHuto pabouero HanpsikeHus. HanOombine 3HaueHus Temneparypbl OyayT y U30JIATOpPOB,
IPUMBIKAOIKUX K npoBoxy BJI, HamMeHblIne, paBHBIE TEMIIEpaType OKPYXKAIOLIEH CPEnbl, Y
IPOOUTBIX U30JISITOPOB.

PasHoCTh Temmeparypsl MEXAYy HCIPABHBIM U J1e(EKTHBIM H30JSATOPaMHU B THPIISHIEC OOBIYHO
Haxoautes B npenenax 0,3 — 0,5 °C.

KoHTponb ocymiecTBiasTh HpHU OTCYTCTBUM BIMSHUS COJHEYHOM paaualuu, BETpa U HHBIX
KJIMMAaTHYECKUX (PaKTOPOB.

IIppu nmpoBeAeHUM JUCTAHUMOHHOIO KOHTPOJS M30JLILUM  W3MEPEHHE  CONPOTUBIICHUS
baphopoBBIX MOABECHBIX U30JISITOPOB MOKET HE BBINOJIHATHCS.

IlepnoIMYHOCTD KOHTPOJIA:

— nns BJI 35 kB u Beie, BJI npu crenenu 3arpsszuenus armoceps! 1V u Bbllie — Ha 2-0M rony
JKCIUTyaTaluu, nauee 1 pas B 6 ner -

— nus BJI auke 35 kB — 1 pa3 B 12 ner.

36.7 I1, M KoHTpoJib JinHeiiHOi apMaTypbl

KoHTponb TUHENHON apMaTypbl OCYLIECTBIISETCS BHEITHUM OCMOTPOM.

Jluneitnast apmarypa JojHa OpakoBaThCsl U MOAJIEKATh 3aMEHE, €CITU:

- IOBEPXHOCTH apMaTypbl IIOKPHITA CIUIOLIHONW KOPPO3UEH;

- B JIETAJIIX apMaTypbl UMEIOTCS TPELMHBI, PAKOBUHBI, OIJIaBICHUS, U3THOBI;

- (hOopMBI U pa3Mepsbl JeTaleil He COOTBETCTBYIOT YepTexkKaM;

- OCH U JIpyTHE JIeTaIH MIAPHUPHBIX COWIEHEHUH nMEe0T u3Hoc 6omee 10 %.

PaccrosiHue Mexny OCbIO racurtens BHOpallMM M MECTOM BbIXOAa IpoBojaa (Tpoca) u3
MTO/I/IEPKUBAIOIIETO WIM HATSHKHOTO 3aKMMa, TOYKH CX0/1a C POJIMKAa MHOTOPOJIMKOBOTIO I10/IBECA WIIH
OT Kpast 3alIUTHON My(THI HE JOJDKHO OTIMYATHCS OT MPOSKTHOIO 3HaUeHHs Oojiee yeM Ha +25 MM.

PaccTosHus Mex 1y rpyIinaMu JMCTaHIIMOHHBIX PACTIOPOK HE JOKHBI OTINYATHCS OT POEKTHOTO
6onee uem Ha =10 %.

PaccTosiHusT Mex1y poraMu HCKPOBBIX IMPOMEXKYTKOB Ha IPO303ALIUTHBIX TPOCAaX HE JOJKHBI
OTJIIMYATHCS OT MPOEKTHOro Oosiee ueM Ha £10 %.

[lepnoiMYHOCTE U3MEPEHNN — IIPH NPOBEJAEHUM TUIAHOBBIX BEPXOBBIX 0CMOTPOB BJI.

36.8 I1, K, M. IIpoBepka 3a3eMJIII01Ier0 YCTPOHCTBA
[TpoBepka 3a3eMJISFOIIEr0 YCTPOMCTBA IPOU3BOIUTCS B COOTBETCTBUH C paszienom 34.
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36.9 I1, K, M. IIpoBepka TpyOoUaTBIX pa3psiAHUKOB 1
3allIMTHBIX MPOMEKYTKOB
[TpoBepka TpyOUaTHIX pa3psSAHUKOB U 3aITUTHBIX TPOMEKYTKOB IMTPOU3BOTUTCS B COOTBETCTBUU C
pasnenom 28.
36.11 KoMmiekcHoe TMATHOCTHYECKOE 00CJIeJ0OBAHIE

KJIO npoBoautcs Ha BJI 110 kB u BbIle ¢ yueroM pekoMeHaaui nyHkTa 4.22 HaCTOSIIEro
CTaHjaapTa.
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37 KOHTAKTHBIE COEJIUHEHUWS ITPOBOJOB,
I'PO30O3AHIUTHBIX TPOCOB, CbOPHbBIX U
COEJUHUTEJIbBHBIX IINH

37.1 M. Ten10BU3MOHHBIH KOHTPOJIb KOHTAKTHBIX
coeUHEeHUuM

[Tpon3BoaUTCS TEIIOBU3UOHHBINA KOHTPOJIb KOHTAaKTHBIX coennHenui (KC) TokoBenymux yacrei
BCEX MCIIOJIHEHUI B COOTBETCTBUHM C yKazaHusaAMH [Ipmiioxenns /1.

37.2 I, K. KoHTpoJib npeccyeMbIX KOHTAKTHBIX COeIMHeHMii

Kontponupyrotest reomerpuueckue pasmepbl u coctosinue KC mpoBoJoB M Tp0303aIlIUTHBIX
TpocoB (TpocoB) BJI u muH pacnpenennTenbHbIX YCTPOMCTB.

['eomeTpuyeckue pasmepbl (AJIMHA W JUAMETP CIPECCOBAHHOM 4YacTH KOpIyca 3akMMa) He
JOJDKHBI OTJINYAaThCA OT Tpe6yeMI)1x TCXHOJIOTHYCCKUMHU YKAa3aHHUAMU 110 MOHTAXy KC.

CranbHOW CepACUHUK OINPECCOBAHHOTO COEIMHUTENBHOIO 3a)KHMMa HE JOJKEH OBbITh CMEIleH
OTHOCHUTEIIEHO CHMMETPHYHOTO TTOJIOKEeHUS Ooiee ueM Ha 15 % nimuHBI mpeccyeMoit 4acTH TpoBo/a.
Ha nmoBepxHOCTH 3a)XKMMa HE JOJKHO OBITh TPEIIHH, KOPPO3HH, MEXaHUUECKUX MOBPEXKICHUH.

[Ipu mpuemke B dKCIUTyaTaldi0 BBIOOPOYHO KOHTpOJHpyeTcss He MeHee 3 % ycTaHOBIICHHBIX
32)KUMOB Ka)KJIOTO TUIIOpa3Mepa (MapKH).

37.3 II, K. KoHTPO./Ib KOHTAKTHBIX COeIUHEHMI,
BbINIOJIHEHHBIX C IPUMEHEHHEM OBAJIbHBIX COCIMHUTEIbHBIX
32:KHUMOB

[TpoBepstorcs reomeTpruyeckue pasmepsl u cocrosinue KC nmpoBoioB 1 rpo303allUuTHBIX TPOCOB.

['eomeTpuueckue pa3Mepbl COEIMHUTEIbHBIX 32KUMOB [1OCIIE MOHTAXXa HE JOJKHBI OTJIMYATHCS
OT MIPEAYCMOTPEHHBIX TEXHOJOTUUECKMMH YKa3aHUSIMU 110 MOHTAXY 3aKHUMOB.

Ha noBepxHOCTH 3a)XMMa HE JIOJDKHO OBITh TPELIMH, KOPPO3UH (Ha CTAIBHBIX COCUHUTEIbHBIX
3aKMMax ), MEXaHMYECKUX MOBPEXKICHUH.

Yucno BUTKOB CKPYTKM CKPYYMBAEMbIX 32)KMMOB Ha CTaJCAIFOMUHHUEBBIX, AIIOMUHHUEBBIX U
MEIHBIX TIPOBOJIAX HE JOJDKHO COCTABIIATH MeHee 4 u Ooiee 4,5, a 3axxumoB tunia COAC-95-3 npu
coeauHenuu nposoaoB Mapku AJKC 70/39 — menee 5 u 6onee 5,5 BUTKOB.

[Tpu npuemke B 3kcmtyaranuio BJI koHTponupyeTcst BBIOOpOUHO He MeHee 2 % yCTaHOBIIEHHBIX
3aKUMOB KaX/10T0 TUIIOpa3Mepa.

37.4 KoHTPOJIb 00J1TOBBIX KOHTAKTHBIX COeNHEHMIi

37.4.1 I1, K. KoHTPOJIb 3aTAKKH 00JTOB KOHTAKTHBIX COeIMHEHU I

N3mepsiercs 3atspkka 6051ToB KC, BBIMOTHEHHBIX ¢ IPUMEHEHHEM COSTUHUTEIbHBIX TUIANICYHBIX,
MNETICBBIX NCPEXOAHBIX, COCAUHUTCIIBHBIX MEPEXOJHBIX, OTBCTBUTCIIbHBIX, allllapATHLIX 3aKUMOB,
IPOBEPKa MPOU3BOIUTCS B COOTBETCTBUH C MHCTPYKIIUEH 110 UX MOHTaKY.

37.5I1, K. KoHTpOoJIb CBAPHBIX KOHTAKTHBIX COeIMHEHM I

37.5.1 KoHTpPoJb KOHTAKTHBIX COE€IMHEHUII NPOBOJOB, BBINOJHEHHBIX C
NpUMEeHEeHHEeM TePMUTHBIX MATPOHOB

Kontpomupyercs KC npoBogoB BJI v cOOpPHBIX COCIMHHUTENBHBIX INMWH PY, BBIMOJHEHHBIX C
HpI/IMeHeHI/IeM TepMI/ITHI)IX HanOHOB.

B cBapHOM COeTMHEHHUH HE TOJKHO OBITh:

- TIEPEXKOTOB HAPY)KHOTO TIOBHMBA MPOBOJA WU HApPYIICHHs CBApKH MPHU Meperude CBapeHHBIX
KOHIIOB TIPOBO/IA;

- YCaJ0YHBIX PAaKOBHMH B MECTE CBAapKHW TIIyOMHOI Ooiee 1/3 nuameTpa mpoBoja W3 aTFOMUHUS,
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CTUTABOB MIIM MEJIH, TITyOHHOM Gonee 6 MM — cTaleaTIOMHHAEBOTO IPoBOIa ceuerHueM 150-600 mM2.

37.5.2 KOHTPOJIb KOHTAKTHBIX COeTMHEHUH KECTKUX COOPHBIX H COETUHUTEIbHBIX
H PY, BbINOJIHEHHBIX CBAPKOH

[Tposepsiercst cocrosinue cBapku KC.

B cBapHOM coeMHEHUU HE JIOJDKHO OBITh TPEIIMH, IPOKOTOB, KPaTEPOB, HEMPOBAPOB CBAPHOTO
mBa 6osee 10 % ero aymHb ipu rayonHe 601ee 15 % ToMIIKUHBI CBApUBAEGMOT0 METAJIA; CYMMapHOE
3HA4YCHHUE HEMPOBAPOB, MOIPE30B, FA30BBIX MOP U BOJIH(PPAMOBBIX BKIIOUYCHUH B IIIBAX CBAPHBACMBIX
ATFOMUHHUEBBIX IIUH JIOJKHO OBITH He Oonee 15 % TONIMMHBI CBAPHBACMOIO METAllIa B KaXKIOM
paccMaTpUBaEMOM CCUCHHH.

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

184

38JIEKTPOOBOPYJIOBAHUE CUCTEM BO3BYKJIEHUSA
I'EHEPATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB

38.1 KoHTpoJIb cucTeM BO30Y:KIeHUS

B pa3smene mnpuBonsATcs O00BEM U HOPMBI HCHBITAHUNH CHUJIOBOTO OOOpYIOBaHUS CHUCTEM
TUPUCTOPHOTO camMoBO30yxeHust (06o0mennoe obo3Hauenne CTC), cuctemMm He3aBUCUMOTO
tupuctopaoro Bo30OyxaeHuss (CTH), cucrem Oecmietounoro Bo3OyxaeHuss (BCB), cucrem
MOJTYTIPOBOTHUKOBOTO BBICOKOYACTOTHOTO BO30YxaeHus (BY).

VYkazaHusi 10 NPOBEPKE U KOHTPOIIO aBTOMATHYECKHX pEryiasiTopoB Bo30yxaeHus (APB),
YCTPOMCTB 3aIUTHI, YIPABJICHUS, aBTOMAaTHKHU, TEXHUYECKOTO JUATHOCTHPOBAHUS U T.J. IPUBOIATCS
B [IpaBmiax TexHMYECKOTo OOCTYXHBaHUS CUCTEM BO30yxaeHus, [IpaBuinax TEeXHHUYECKOTO
oOciy>)xuBaHus ycTpoicTB P3A, MeToanyecknx yKazaHUsX 10 HaJaJIKe 1 MaTepHajax U3roTOBUTEIIS
Ha Ka)/IbIil TUIT CUCTEMBI BO30YKICHHUS.

APB, BbIIOJHEHHBIE HAa MHUKPOIPOLIECCOPHON 0a3e, JOJKHBI OBbITh HCIBITAHBI U
cepTUHUIMPOBaHbI B cooTBeTCTBUH ¢ TpeboBanusmu OAO «Cucremusiii oneparop EDC» [59].

38.2 U3mepeHne conpoTHBJIEHUST H30JISIIIUM

HopMmbl Ha BETUYMHBI COMPOTUBIICHUS H3OJIALNHU, u3Mepsiemoro npu temmeparype 10-30 °C,
npuBeeHbl B Tabmie 38.1.
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Ta6muma 38.1. ConpoTHUBIICHHE U30JIAIIMHA U UCTIBITATEIIFHOE HAMPSHKEHUE

N3mMepeHne conpoTUBIEHUS U30ISLUN

HcnwiTanne NoBBIIICHHBIM

HCIIBITAHUAX OTCYTCTBYCT

HaANPSDKEHUEM
. MunumanbHOE
Hcnbityemblii 00bEKT Hanpsoxenue 3HaueHue [Ipumeuyanue
Kareropus 3HAUCHHUC Bun
nenbrTanmii| Mo oM eTPE, CONPOTUBIICHNUS | UCIIBITAHUI HCTIBITATEILHOTO
B HaNPsKCHUS
n30a1i, Mom

1. TupuctopHsIii I, K 2500 5 IT 0,8 OTHOCHUTENBHO Kopryca u
npeoOpaszoBarenb LENU poTopa UCIBITATEIPHOTO |COSMHCHHBIX C HHM BTOPUYHBIX
[JIaBHOTO TeHepaTopa B CUCTEMax HAIPSDKEHUS neneit TII (mepBUYHBIX OOMOTOK
B030yxnenust CTC, CTH: uzroroButens TIL,|[UMIynbcHBIX ~ TpaHCPOpPMATOPOB
- CHWJIOBbIE TOKOBENYIIHE IEIHU Ho He MmeHee 0,8|CYT, ONOK-KOHTaKTOB CHIIOBBIX
npeoOpaszoBarenell, CBA3aHHbIE C UCIBITATEIbHOIO |IPEAOXPAHUTENEH, BTOPUYHBIX
TUPUCTOPAMU 3alIUTHBIE LIETIH, HAIPSDKEHUS 00MOTOK TpanchopmMaTopon
BTOPUYHBIC OOMOTKHU BBIXOJIHBIX M3TOTOBUTEIS JUIs| IeUTeNne TOKa u T.1.),
TpanchopmMaTopos CUCTEMBI 00MOTKHM poTopa |mpumbikatommx Kk TII cumoBbix
yIpaBiICHUS U T.1.; JJICMEHTOB  CXEMBbI  (BTOPHUYHBIX
- MPUMBIKAOIIINE K 00MOTOK TpaHchopmMaTopoB
npeobpaszoBareIsim cobctBeHHbIX HY)1 B CTC, npyroi
OTKJIFOUYEHHBIE  pa3beIUHHUTETU cTopoHbl pazsenunurened B CTC
(CTC), mnepBuuHbIE OOMOTKH psiia MOTU(HUKALIA).
TpaHc(hOpMaTOpPOB COOCTBEHHBIX
HYXK]T
(CTO). Tupucropsl  (aHOABI,  KaTOJBI,
B  cucremax ¢ BOASHBIM VOPABISIOUIUE  3JEKTPOAbI)  IMPHU
OXJIQXKICHUEM TUPHUCTOPHBIX UCIIBITAHUSAX JTOJIKHBI OBITH
npeoOpa3oBareneii  Bojga  TpH 3aKOpPOYEHBI, a OJIOKM CHCTEMBI

ynpasineHuss Ttupucropamu  CYT
BBIJIBUHYTHI U3 Pa3beMOB
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I/I3MepeHHe COIMPOTHUBIICHHUA U30JIAIUN

HcnwiTanne NoBBIIICHHBIM

HaIPsKEHUEM
N MuHumaabHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucnbiTammi| \ o COMMETP, CONPOTUBJICHUS | UCTIBITAHUIA HCIBITATEILHOTO
B HaIpsKeHUS
n3oJsnuu, MoMm
2. TupucropHslii IL K 1000 ) IT 0,8 OTHOCHTENBHO KopIyca U
npeoOpa3oBaresb B Lenu HCTIBITATEIBHOTO |COCAMHEHHBIX C HHUM BTOPUYHBIX
BO30YKICHHS BO30YAUTEINS HAIPSKEHUS ueneit  TII, He cBsA3aHHBIX C
CUCTEMBI BCB: CHUJIOBEIC uzroroButess TIL (cumoBeiMH TIETIAMH, CM. MYHKT 1.
TOKOBEIYIIIUE€ YaCTH, TUPUCTOPHI Ho He MmeHee 0,8|[Ipu ucnweitanusx TII oTkiroueH mo
U CBsI3aHHBIE C HUMH Ilenu (CMm. HCIIBITATEIBHOTO (BXO/Y U BBIXOAY OT CUIIOBOU CXEMBI;
MYHKT 1). TupucropHbIi HanpsHKEHUs TUPUCTOPHI (aHOIBI, KaTOJIbl,
npeodpazoBareb B Lenu 00MOTKHU YIPABJISIOLIUE AIEKTPO/IbI) JOTKHbI
B0o30yx)aenust BI' cuctemsr CTH BO30YKICHUS ObITh 3aKopodeHbl, a Osoku CYT
00paleHHOTO BBIJIBUHYTHI U3 Pa3beMOB
reHeparopa Wiu
BI'
3. BoipsimuTenbHas yCTaHOBKA B IL K 1000 5 I1 0,8 OtHocutenbHo  kopmyca. llpu
cucreme BY Bo30yxeHus HCIBITATEIFHOTO |MCIIBITAHUSIX BBINIPSIMUTEIbHAS
HaIpsHKEHUS yCTaHOBKa OTKJTFOUCHA oT
W3TOTOBUTENS HCTOYHHKA IIUTAHHS M OOMOTKH
BBITIPSIMUTEILHOM [pOTOpa, HIWHBI THUTAHHUS W IIUHBI
yCTaHOBKH, HO He|Bbixona (A, B, C, +, -) o0beanHeHbI
MeHee 0,8
HCIBITATEIbHOTO
HaIpsHKEHUS
00MOTKH poTOpa
4, BcnomMorarenpHBIN
CUHXPOHHBIN TeHeparop BI' B
cucremax CTH:
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I/I3MepeHHe COIMPOTHUBIICHHUA U30JIAIUN

HcnwiTanne NoBBIIICHHBIM

HANPSDKEHUEM
. MunumanbHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucnsrranmi| o o OMMETPa, CONPOTUBIICHUS | UCIIBITAHUI HCTILITAaTEIIbHOTO
B HaIpsKeHUS
n3oJsnuu, MoMm
- 0OMOTKH cTaTopa I, K 2500 CormnacHo IT 0,8 OTHOCHUTENIPHO KOpIyca W MEXIY
MyHKTY 6.3 UCIBITATEIFHOTO |0OMOTKamH ((hazamu)
HACTOSAIIETO HaANPSDKEHUs
CTaHaapTa WU3TOTOBUTEIIS
0OMOTKH cTaTopa
BI', HO He HmXe
0,8
UCIBITATEIHHOTO
HaAIPSDKEHUS
WU3TOTOBUTEIS TS
0OMOTKH poTOpa
TJIABHOTO
re’eparopa
- 0OMOTKH BO30YXKICHHUS I, K 1000 CornacHo IT 0,8 OTHOCHTENBHO KOpITyCca
MYHKTY 6.3 UCIIBITATENBHOIO
HACTOSIIETO HaATIPSDKEHUS
CTaHjaapTa W3TOTOBUTEINS
00MOTKH
B30y aeHus BI'
5. HWHBAyKTOpHBIM TeHepaTtop B
cucreme BY Bo30ykaeHus:
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HcnpITanue NOBBIIIEHHBIM
N3mepenune conpoTUBICHUS N30T
HANPSDKEHUEM
. MuHuMaIbEHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucrprranmii| o cOMMETPa, CONPOTUBJICHUS | UCTIBITAHUIA HCIILITATCIILHOTO
B HaIpsKeHUS
n30a1i, Mom
- pabourie 0OMOTKH (TpH (ha3el) U I, K 1000 5 IT 0,8 OTHOCHUTEBHO Kopmyca u
00MOTKa IIOCJICA0BATEILHOTO HCIIBITATENILHOTO |COEAMHEHHBIX C HHM OOMOTOK
BO30YKICHHSI HaIpsHKEHUS HE3aBUCHMOT'O BO30YXKICHMS,
M3TOTOBUTEIS MEXTy OOMOTKaMH
OOMOTOK, HO HE
HHUKE 0,8
HCIBITATEILHOIO
HATPSDKECHUS
0OMOTKH poTOpa
reHeparopa
- 00OMOTKH HE3aBHCHMOT'0 II, K 1,0 5 I1 0,8 OTHOCHUTENBHO KOpIyca U MEXAY
BO30YKICHHS HCIIBITATENIBHOTO |0OMOTKAMH HE3aBUCHUMOI0
HaIpsHKEHUS BO30YKICHUS
HU3TOTOBUTES
00MOTOK
6. TlogBo30yauTens B CHUCTEME I, K 1000 5 I1 0,8 Kaxmas daza OTHOCHUTEILHO
BY B0o30yxneHus UCIBITATEIBHOTO |IPYTHX, COSTUHEHHBIX C KOPITYCOM
HANPSDKECHUS
M3TOTOBUTEIS
7.  OOpallleHHBI  TeHepaTop
COBMECTHO C  BpalllaloIuMCs
npeoOpazoBareieM B CHCTEME
bCB:
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I/I3MepeHHe COIMPOTHUBIICHHUA U30JIAIUN

HcnwiTanne NoBBIIICHHBIM

HANPSDKEHUEM
. MunumanbHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucnsrranmi| o o OMMETPa, CONPOTUBIICHUS | UCIIBITAHUI HCTIBITATEILHOTO
B HaIpsKeHUS
n3oJsnuu, MoMm
- OOMOTKH SIKOpSI COBMECTHO C I, K 1000 50 IT 0,8 OTHOCHUTEBHO KopiIryca.
BpAIaOIIMCS UCHbITaTebHOTO |B0O30yauTens  OTCOEAMHEH  OT
npeoOpazoBareieM; HaAIPSDKEHUS potopa reHeparopa; BeHTHIu, RC-
WU3TOTOBUTEIIS 1enu WIH BapUCTOPHI
OOMOTKH SIKOpsI  |3allyHTHPOBaHbI (COEIMHEHBI +, -,
LIINWIBKKY ~ IEPEMEHHOT0  TOKa);
MOIHATHI HIETKU HAa U3MEPUTETHHBIX
KOHTAKTHBIX KOJIBIIAX
- 00MOTKM BO30YXICHUS II, K 500 5,0 I1 0,8 OtHocuTenbHO Kopryca. OOMOTKU
o0paleHHOro reHeparopa UCIBITATEIFHOTO |BO3OYKIICHUSI  OTCOCJAMHEHBI  OT
HAIPSDKEHUS CXEMBbI
WU3TOTOBUTEIIS
00MOTKH
BO30YXKIEHUSI, HO
He meHee 1,2 kB
8. BeinpsimuTenbHbIM IL K 2500 CornacHo IT 0,8 OTHOCHTENBHO KOpIlyca M MEXKAY
tpanchopmarop BT B cucremax myHKTY 9.4 UCIIBITATEIBHOTO (0OMOTKaMu
CTC HACTOALLIETO HaIPSKEHUS
CTaHaapTa WU3TOTOBUTEIIS
00MOTOK
TpaHcopmaTopa;
BTOPUYHBIC
obmoTtku nnst bCB
u BI' — He Menee
1,2 kB
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HcnpITanue NOBBIIIEHHBIM
N3mepenune conpoTUBICHUS N30T
HANPSDKEHUEM
. MuHuMaIbEHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucrprranmii| o cOMMETPa, CONPOTUBJICHUS | UCTIBITAHUIA HCIILITATCIILHOTO
B HaIpsKeHUS
n30a1i, Mom
BrimpsiMutensHbIe I, K 2500 — To xe IT To xe
TpanchopMaTopel B CHUCTEMax TepBUYHAS
Bo30Oyxaenus BI' (CTH) u BCB oOMoOTKa
1000 —
BTOpUYHAS
00MOTKA
9. ITocnenoBarenbHbIE I, K 2500 To xe I1 0,8 To xe
TpanchopMaTopel B CHUCTEMax HCIIBITATEILHOTO
CTC HaIpsKEHUs
M3TOTOBUTEIIS
0OMOTOK
10. ToxonpoBO/IbI, CBSI3bIBAIOIIINE
uctoyHuku nurtanus (BT B
cucteme CTH, BT u IIT B
cucreme CTC, uUHAYKTOpHBIN
reieparop B BY cucreme) c
TUPUCTOPHBIMU WJIM  JHOTHBIMU
npeoOpazoBaTesIMH,
TOKOTIPOBO,IBI TOCTOSTHHOTO TOKA!
- oe3 MPUCOEIMHEHHOU II, K 2500 10 I1 0,8 OTHOCHUTENBHO <«GEMIIN» U MEKIY
anmaparypsl UCTBITATEIFHOTO |pa3zamMu
HaATPSDKEHUS
HU3TOTOBUTENS
TOKOTIPOBOJIOB
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I/I3MepeHHe COIMPOTHUBIICHHUA U30JIAIUN

HcnwiTanne NoBBIIICHHBIM

HANPSDKEHUEM
N MuHuManbHoe
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
ucnbrranmit| o o METPa, CONPOTUBJICHUS | UCTIBITAHUIA HCTILITAaTEIIbHOTO
B HaIpsKeHUS
n30a1i, Mom

- C MIPUCOCTMHECHHOM I, K 2500 5 I1 0,8 To xe
anmaparypou UCTIBITATEIHHOTO

HaANPSDKEHUs

WU3TOTOBUTEIIS

00MOTKH poTOpa
11. CunoBbie 3IEMEHTHI CUCTEM
CTC, CTH, BY (ucTouyHuku
nuTaHus, MnpeoOpa3oBaTenu U
T.J1.) CO BCEH MNPUCOECTUHEHHOU
anmnapaTrypou BILIOTH 10
BBIKJTIOYATENeH BBOJIA
BO30YXKICHHUS, 6o bi (o)
pa3beIMHUTENeH BBIX0/1a
npeoOpazoBarenei (cxembl
cucTeM BO30YXJICHUS oe3
pe3epBHBIX BO30yUTENEH):
- cucreMsl 0e3 BomgHoro |II, K, T,M 1000 1,0 IT 1,0 xB OTHOCHUTENBHO KOpITyca
OXJIKJeHUsl TpeoOpa3oBareneit
U C BOJSHBIM OXJIXJCHUEM IPHU
HE3amoJHEHHON BOJOM CHCTEME
OXJIQKICHUS;
- npu 3anonHeHHod Bomol (¢ |IL K, T,M 1000 0,150 IT 1,0xB brnoku  cucrembl  ympaBieHHs
yIETbHBIM COINPOTHUBICHUEM HE TUPUCTOPAMH BBIABUHYTHI
menee 75 xOwm:cM) cucTeme
OXJIQXKICHUS TUPHUCTOPHBIX
npeobpasoBareneit
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I/I3MepeHHe COIMPOTHUBIICHHUA U30JIAIUN

HcnwiTanne NoBBIIICHHBIM

HaIPsKEHUEM
. MuHuMaIbEHOE
HcnpiTyemblit 00BEKT Hanpsoxenue 3HayeHue [TIpumeuanue
Kareropus 3HAUCHUC Bun
.. | Meraommerpa, .. | AICIIBITATEIIFHOTO
HMCIBITAHUI COTIPOTHUBJICHUS | UCTIBITAHUI
B HaIpsKeHUS
n3oJsnuu, MoMm
12. CunoBsie 1ienu BO30YyKIeHUS II, K 1000 1,0 II, K 0,8 OTHOCHUTEIIBLHO «3EMIIN
reHeparopa 6e3 0oOMOTKH poTopa HCIBITATEILHOIO
(mocne  BBIKJIIOYATENSI  BBOJA HaIpsKEHUS
BO30YKICHHS R 0% H3COTOBHUTEIIS
pa3beIUHUTEICH  MMOCTOSHHOTO potopa

TOKa, cM. MyHKT 11): ycTpoiicTBo
AI'TI, pa3psaaHuK,  CHJIOBOM
pe3ucTop, MHUHONPOBOABI U T.A.
Lenwu, MOJIKJIFOUEHHBIE K
U3MEPUTEIIBHBIM  KOJIbIIaM B
cucteme BCB (oOMoTka poTopa
OTKJTFOUCHA)
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38.3 UcnbITaHus MOBBIIIEHHBIM HANPSKEHHEM
MPOMBINLIEHHOH YaCTOTHI

3HayeHWE  UCHBITATEIBHOTO  HANpSOKCHUs  NpUHUMaeTcs  corjacHo  tabmume  38.1.
[Tpoa0mKUTETBHOCTD IPUII0KEHUS UCTIBITATEIILHOTO HANPSDKEHHUS | MUH.

38.4 I1, K. U3mepeHue conpoTHBIEHUS MIOCTOSIHHOMY TOKY
00MOTOK TpaHCc(OPMATOPOB H FJIEKTPUYECKUX MAIIIUH B
cucTeMax BO30y:KIeHUsI

M3mMepeHusi CONPOTUBICHUH HPOM3BOJATCS NPU YCTAaHOBHBIICHCS TeMieparype, OIM3KOM K
TEMIIepaType OKpyXkarolel cpeapl. M3mMepeHHOe cOnpOTUBIEHUE AJII CPABHEHUS €0 C JIaHHBIMU
W3TOTOBUTENS WM JAHHBIMH MPEABIAYIIMX HW3MEPEHUN MPUBOJMTCS K COOTBETCTBYIOLIEH
TeMIlepaType.

ConpotuBieHre OOMOTOK 3JEKTPUYECKUX MAIIMH (BCIIOMOTaTelbHBI T'€HEepaTop B CHCTEME
CTH, unaykropHbiii Tenepatop B cucteme BU, oOpalieHHbI CHHXPOHHBIN T€HEepaTop B CUCTEME
BCB) He n0mKHO oTIIMYaThest 6osiee yeM Ha 2 % OT JaHHBIX U3TOTOBUTEIIS MU JAHHBIX MPEIBITYITIX
u3MepeHuil; oomMotok TpaHnchopmaropoB (BeimpsmutenbHbix B cuctemax CTC, CTH, BCB;
MOCJIEe0BaTeNbHBIX — B OTAeNbHBIX cuctemMax CTC) — Gonee wem Ha 5 %. CompoTuBieHHs
napajuieIbHBIX BeTBEH pabounx 0OMOTOK MHIYKTOPHBIX T€HEPATOPOB HE JTOJDKHBI OTJIIMYATHCS APYT
ot Apyra Ooinee ueM Ha 15 %, conpotuBieHus a3 Bpallarouxcs MoBo30yauTeneil — He 6osee uem
Ha 10 %.

38.5 11, K. IIpoBepka TpanchopmMaTopoB (BHINIPSIMUTEIbHBIX,
nocJieI0BaTeJIbHbIX, COOCTBEHHBIX HY:K/, HAYAJBLHOT0
BO30Y:KI€HUsI, H3MEPUTEJIbHBIX TPAHC(OPMATOPOB
HANPSIKEHUs U TOKA)

[TpoBepka mpOM3BOAUTCS B COOTBETCTBUU C 00BEMOM U HOpMaMHU, U3JI0KEHHBIMU B paszenax 10,
11, 12. Jins mocnenoBaTesbHBIX TpaHc(hopMaTOpoB NpU MpOBepKax 1o kareropuu I1, kpome Toro,
OTIpeIeNIeTCs 3aBUCUMOCTh MEX/TY HAIPSHKEHUSIMU Ha PA30MKHYTBIX BTOPUYHBIX 0OMOTKaX U TOKOM
craropa rereparopa Uznr = f(lcr).

Xapakrepuctika Uz r = f(ler) ompeensiercs mpu CHATHU XapaKTEPUCTUK TPEX(Pa3HOr0 KOPOTKOTO
3aMbIKaHUs Onoka (reHepaTopa) 10 lermow. XapaKTEPUCTHKHM OTAENBHBIX (a3 (MpH oxHO(]A3HBIX
HOCJIeI0BaTeNNbHBIX TpaHC(POpPMaTOpax) He JOIKHBI Pa3IMYaThCs MEXy co0oit Oonee yem Ha 5 %.

38.6 I1, K. OnpenejieHue XapaKTepPUCTHK BCIIOMOIaTeJIbHOTO
CHHXPOHHOTO ITeHepaTopa MPOMBIIIJIEHHOH YacTOThHI B
cucremax CTH

BcnomoratenesHbliit renepatop (BI') nmpoBepsieTcst B COOTBETCTBUU C MOJIOKEHUSIMHU pasjiena 6.

[Ipy wucnbITaHUSX XapaKTEpUCTHKAa KOpOTKoro 3ambikaHus BI' ompenensiercs 10 lermow, a
XapaKkTepucTHKa Xxo10cToro xoaa 10 1,3Ucruon € IPOBEPKON BUTKOBOM M30JISAILUU B T€UEHHE 5 MUH
TOJIBKO IIPU MPUEMOYHBIX MCIIBITAHUSIX U MOJHON WM YaCTUYHOU 3aMeHe OOMOTOK.

38.7 I1, K. Onpenesienne XapakTepuCcTUK HHAYKTOPHOIO
reHepaTopa COBMECTHO € BHINPSAMHUTEIbHON YCTAHOBKOH B
cucremax BY Bo30y:k1eHus NpU OTKJIKYECHHON 00MOTKe
N0CJIeJ0BATEJILHOT0 BO30Y:KIeHUsI

XapakTepuCTUKa XOJIOCTOTO XOJa WHAYKTOPHOTO T€HEpaTropa COBMECTHO C BBIIPSIMHUTEIILHON
ycranoBkor (BY) (Uer, Usy = f (lus), Toe lus — TOK B OOMOTKE HE3aBHCHMOIO BO30YXKICHMS),
ompenenseMasi 10 3HaueHUS Ugy, COOTBETCTBYIOIIETO YABOCHHOMY HOMHHAJIBLHOMY 3HAUYCHUIO
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HANpsDKEHUsT pOTOpa, HE JOHKHA OTJIMYAThCS OT XapaKTePUCTHUKU HM3TOTOBHUTENS WM OT paHee
OTIpeIeIEHHON XapaKTepuCcTUKU Oosee ueM Ha 5 %. PazOpoc HanpspKeHUH MKy MOCIe10BaTEIbHO
coenquHEeHHBIMU BeHTWIsIMU BY He nomken npesbimiath 10 % cpennero 3HaueHusl.

XapakTepucTuka KOpOTKOIO 3aMbIKaHHsI HHIYKTOPHOI'O TeHepaTopa coBMECTHO ¢ BY Takxke He
JOJKHA OTiM4aThes Oosiee yeM Ha 5 % oT XapakTepucTUKH H3roToBUTENs. [Ipu BBIIpSIMIEHHOM
TOKE, COOTBETCTBYIOILIEM HOMHHAJILHOMY TOKY pOTOpPa, pa30poc TOKOB I10 IIapaJUIEIbHBIM BETBSIM B
mwiedax BY He moimken npesbimath £20 % cpeanero 3nadeHus. OnpenensieTcs TakKe Harpy304Hast
xapakTepucTrka rnpu padore Ha potop 110 lpxx [lp = f (ls.s)].

38.8 I1, K. OnpenesieHue BHellIHeH XapaKTePUCTUKHU
Bpalaomerocs noaBo3oyauresas B cucremax BU
BO30Y:KIeHUSA

[Tpu u3MeHeHNH Harpy3KX Ha [OIBO30YAUTEINb (HATPY3KOU SABISETCS aBTOMATUYECKHH PErysiTop
BO30Y)XJICHMsI) U3MEHEHHE HAaNpsDKEHUs NOJABO30YIUTENs HE JOJDKHO IPEBBINIATh BEIMYHUHBI,

yKa3aHHOH B JOKYMEHTAIIUH U3TOTOBUTENS. Pa3HOCTh HanpshkeHuH 1o (pa3aM He JOJDKHA TPEBBIIIATh
10 %.

389 I1, K, T. IIpoBepka 3/1eMeHTOB 00PaIIleHHOT O
CHHXPOHHOI'0 reHepaTopa, Bpamaerocs
npeodpaszosaress B cucreme bCB

W3mepstoTcs CONMPOTUBIEHUS IOCTOSHHOMY TOKY IEPEXOJIHBIX KOHTAKTHBIX COEIMHEHUN
BPALIAIOILEroCs BBIIPSIMUTENS: CONPOTUBIIEHHE TOKOIIPOBO/IA, COCTOSALIETO U3 BBIBOJOB OOMOTOK U
IPOXOJHBIX UIMWIEK, COSAUHSIOIMMX OOMOTKY SKOpS C MPEAOXPAHUTEISIMU (MpU UX HAJIUYUN);
COCIMHEHUS BEHTWIEH C NPEJOXPAaHUTENSIMHU; CONPOTUBICHUE CaMUX IPENOXpaHUTENIEH
BpallaloIerocss npeoOpasosarens. Pe3ynbTarel U3MEpEeHUI  CPAaBHUBAIOTCS €  HOpPMaMu
WU3TOTOBUTES.

[TpoBepsitoTcst ycuiust 3aTsDKKH BEHTWIIEH, npenoxpanuteneit, RC-neneii, BapucTopoB u T.1. B
COOTBETCTBUYU C HOPMAMH U3TOTOBUTEIIS.

W3mepsroTcest 0OpaTHBIE TOKH BEHTHJIEH BpalaroIerocs mpeodpa3oparess B moHOH cxeme ¢ RC-
nernsiMu (1100 BapUCTOpaMH) NP HaNpsHKEHUH, PABHOM MOBTOPSIIOIIEMYCS Ul TaHHOTO Kiacca.
Toku He TOJIKHBI PEBBILIATH TOMYCTUMbIE 3HAYEHUS, YKa3aHHbIE B MHCTPYKLUAX U3TOTOBUTEIS HA
CHCTEMBI BO30YKICHHS.

38.10 I1, K. Onpenesienne xapaKTepucTHK 00pallleHHOT 0
reHepaTopa U BPallalIerocs BLINPAMHUTESA B pe;KHMax
Tpex(a3Horo KOpOTKOro 3aMbIKaAHUS reHepaTopa (0/10Ka),

NPOBEPKA TOYHOCTH U3MEPEHNs TOKAa poTopa

Nzmepstoress Tok cratopa ler, Tok BO30yxaeHus: Bo30oyaurens |y, HampspbkeHue portopa Up,
OTIPEJICTISIETCS.  COOTBETCTBHE XapakTepucTuk wu3rortoButens Bo3Oymurens Up, = f(lzs). Ilo
U3MEPEHHBIM TOKaM CTaTopa M XapaKTepUCTUKE KOPOTKOTO 3aMbIKaHUs U3TOTOBUTENS TeHeparTopa ler
= f(lp) ompemensercs MpPaBHIBHOCTH HACTPOMKH JAaTYMKOB TOKAa POTOpPAa WM CHEIUAJIBbHBIX
U3MEPHUTENIBHBIX YCTPOWCTB BEIMYMHBI TOKa poropa. OTKIOHEHHE W3MEPEHHOTO0 C IIOMOILbIO
natuvka tuna JITP-I1 Toka poropa (Toka Beixoga bCB) He nomxkHo npesbimath 10 % pacuerHoro
3HA4YEHHsI TOKa POTOpa.

38.11 I1, K, T. IIpoBepka THPUCTOPHBIX Ipeodpa3oBaTeJieil
cucrem CTC, CTH, BCB

H3mepeHue cConmpoTUBIICHHUS 1 UCTIBITAHUE MOBBIIIEHHBIM HAMPSHYKEHUEM U30JISIIHNH TPOU3BOIATCS
B COOTBETCTBUM ¢ Tabmuieit 38.1.
[Tpou3BOaATCS TUAPABINYESCKUE HCIBITAHHS TOBBIIMICHHBIM JaBICHUEM BOJBI THUPUCTOPHBIX
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npeoOpa3oBaresieli C BOJSHONW CHCTEMOW OXJaxaAcHHs. BenuunHa maBiIeHUS W BpeMsl €ro
BO3JICUCTBUS JOJIKHBI COOTBETCTBOBATh HOPMaM M3TOTOBUTENEH Ha KaXXbli TUI IpeoOpa3zoBaTes.
BrimonHsieTcst moBTOpHAas MPOBEPKa U3OJSILIMYA TUPUCTOPHBIX MpeoOpa3oBareseil mocie 3anoaIHeHus
JuCTHILIATOM (cM. Tabnuiy 38.1).

[IpoBepsieTcst oTCyTCTBHE MNPOOUTHIX TUPUCTOPOB, moBpexaeHHbIX RC-memeit. Ilpoepka
BBITNOJIHAETCS C TOMOLIbIO OMMETpA.

IIpoBepsieTcsi LENOCTHOCTh MapauUIeNIbHBIX BETBEH IUIABKOM BCTAaBKM KaXXJOro CHIJIOBOTO
MPEAOXPAHUTEIIS IIyTEM U3MEPEHHUSI CONIPOTUBIICHHS TTOCTOSIHHOMY TOKY.

IIpoBepsieTcst COCTOSIHUE U30JIALIMUA CUCTEMBI YIIPABIICHUSI THPUCTOPOB, TUANIA30H PEryINPOBaHUS
BBINIPSIMJICHHOTO HANPsDKEHUS TIPU BO3ICHCTBUU HA CUCTEMY YIIPABJICHUS TUPUCTOPOB.

[IpoBepsieTcst TUPUCTOPHBIN MpeodpazoBaTeb Mpu padboTe reHepaTopa B HOMUHAIBHOM PEKHUMeE
C HOMHHAJILHBIM TOKOM poTopa. [IpoBepka BBINOIHAETCS B CIIEAYyIONEM 00bEME:

- pacmpe/eneHre TOKOB MeX 1y MapajielIbHbIMU BETBSAMU IJIed peoOpa3oBarTelieil; OTKIOHEHHE
3HaYeHUU TOKOB B BETBAX OT CpeiHeapru(hMETHUECKOTO 3HAUCHHSI TOKA BETBH JIOJKHO OBITH HE OoJee
10 %;

- pacripenieneHe oOpaTHBIX HaPSYKEHUI MEX/1y I10CJIEI0BATEIbHO BKJIIOUEHHBIMU TUHPUCTOPAMHU
C YY4E€TOM KOMMYTAIMOHHBIX MEpPEHANpPSIKEHUH; OTKIOHEHHE MTHOBEHHOIO 3HAuY€HUs 0OpaTHOro
HAINpsOKEHUS OT CPEJHEr0 Ha TUPUCTOPE BETBHU HE JOJDKHO OBITH Oomee +20 %,

- pacmpefieieHue TOKa MEXAy MapayiebHO BKIIOYEHHBIMU MPEeoOpa3oBaTesIMH;, TOKU HE
JOJDKHBI OoTan4YaThes Oomee yeM Ha +10 % oT cpeaHero pacdyeTHOro 3HAYEHHUS TOKA dYepes
npeoOpazoBareb;

- pacrpezielieHre TOKa B BETBSIX OJJHOMMEHHBIX I1JIed apajienbHO BKIOYeHHbIX T11; oTkiIoHEeHHe
OT CpeJIHEro PacyeTHOro 3HAUEHUS TOKA BETBU OJJHOMMEHHBIX I1JIed He JOJKHO ObITh Oosee £20 %.

38.12 I, K. [IpoBepka BoINPSIMUTEILHOM THOTHOI
ycTaHoOBKHM B cucteme BY B0o30y:kaenus npu padore
reHepaTropa B HOMMHAJIbHOM PesKUMe ¢ HOMUHAJIbHBIM
TOKOM poTopa
Onpenensercs:
- pacnopeaciCHue TOKa MEKAY MNapalyICJbHBIMHA BCTBAMH ILICY; OTKIOHCHUC OT CPCAHCTO HE
JIOJKHO TpeBbimath +20 %);
- pacripefielieHHe OOpaTHBIX HAIPSHKEHUW 10 TOCJIEIOBATEIbHO BKIOUYEHHBIM BEHTHUIISIM;
OTKJIOHCHHEC OT CPCAHETO HC NOJIKHO ITPEBLIIIATD 20 %.

38.13 IL, K, T. IIpoBepka KOMMYTallMOHHOW annmapaTypbl,
CHJIOBBIX PE3HCTOPOB, ANMAPATYPHI COOCTBEHHBIX HYXKT
CHUCTEM BO30YKICHUS

HpOBepKa MPOU3BOJUTCA B COOTBETCTBUU C HHCTPYKIUAMU U3TOTOBUTEIIA U pa3aAciiOM 32.

II. HpI/I HCIIOJIb30BAHUU B CTPYKTYPC IIOCTPOCHUA CXCMbI CB B kauecTBe HE3aBHCHMOI'O
HCTOYHMKA mnuTaHud cucreMsl CH 3HepFOO6’BeKTa IpOBOAATCA HMCHOBITAHHWA Ha YCICIIHOC
coXpaHeHHe HopMalbHOM paboTsl CB nipu paboTe Ha X0JI0CTOM X0y FeHepaTopa U Mpu HOPMaJIbHON
HarpysKe IpH NepeKIFOYeHNH Ha pe3ePBHBIC HCTOYHUKHN TUTAHUS.

38.14 I1, K, M.! U3Mepenue TeMuepaTrypbl CHIOBBIX
THPHUCTOPOB, IN0/10B, NIPeI0XPAHUTEJIEH, IINH U JPYrux
3JIEMEHTOB Npeodpa3oBareJieil U MKA(OB, B KOTOPHIX OHH
PacnoI0KeHbI

! [Tpu pabotax no kareropuu I1, K u3MepeHus BBIOIHSAIOTCS MOCIIE BKIIOYEHHUS CUCTEM BO30YXKIEHUS 110/ HATPY3KY.
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Temmeparypsl 2JIEeMEHTOB HE JOJKHBI IPEBBILATh JOIYCTUMBIE 10 HHCTPYKIUSAM H3TOTOBUTES.
[Ipu mnpoBepke pEKOMEHAYETCS IPUMEHEHHE TEIUIOBU30pOB. JlomyckaeTcss NpUMEHEHue
HUPOMETPOB.
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S9TUPUCTOPHBIE ITYCKOBBIE YCTAHOBKMH (TILY)

39.1 O6mue ceexenus mo TITY

B paznene npuBoastcs o0bEM M HOPMBI MCIBITAHHM CHIIOBOTO OOOPYIOBaHHUS THUPUCTOPHBIX
MyCKOBBIX ycTaHOBOK (manee TIIY), mpumeHsieMBIX ISl TycKa Ta30TypOMHHBIX arperatroB (ra3zoBas
TypOuHa — TypOoreHeparop), ycranasnuaeMbix Ha [ TOC win mycka CHHXPOHHBIX KOMIIEHCATOPOB,
YCTaHABJIMBAEMbIX Ha MOJCTAHIHUSX.

VYkazaHus IpUBOASTCS [T CIeAyroIIei oomel cunoBol cTpykTypsl TITY. Hanpsbkenue nutanus
Ha cunoBoi Bxox TIIY nonaercs ot cexuuii CH, Boixon TIIY uepe3 komMMmyTallnOHHBIE anmapaThl
MOJIKJIIOYAeTCsl 4Yepe3 BBIKIIYATedh K LeMsM cTatopa TypOoreHeparopa. Jjis BbIOJHEHUS
pa3BopoTa poTopa TeHepaTopa B Ipolecce Mycka B 0OMOTKY pOTOpa MOJaeTcs TOK BO3OYKIECHUS
reHepartopa (1o CrelHagIbHbIM aJrOpUTMaM).

B cocraB ocHoBHOTO KOMIUIeKTa moctaBku TIIY BXxoaut cinemyromiee 000pya0BaHHE:

- 1Ba Tpex(azHbIX TOKOOTPAaHUYUBAIOIIUX PeakTopa Ha Bxoje U Boixone TIIY;

- THPUCTOPHBIN TPeoOpa30oBaTEIh YaCTOThI, BKITFOYAIOIINN B CEOS:

- mkad cuinoBoi BeipsimuTenbHblil (LLCB);

- mka¢ cunooii maBepTopHBIH (LLICH);

- mkad ynpasienus (ILIY);

- CTJIa)KUBAIOIIME PEAKTOPHI.

HomnonaurensHoe obopynoBanue TIIY, e Bxoasiee B KOMIUIEKT moctaBku TITY:

- BBICOKOBOJIBTHBIE BBIKJIFOUATEIN, TPEIHA3HAaYeHHbIE 11 noakiaouenusd TIIY k cekuuu KPVY-
6 kB coOCTBEHHBIX HYX]I 0JI0Ka;

- BBICOKOBOJIbTHBIE BBIKJIIOUATENH, NIPEeAHAa3HAuYCHHbIE I noakiaouyeHus TIIY k reneparopy
(rereparopam);

- TOKOIIPOBOJbI, NMPEAHA3HAYCHHBIC UISI MOAKIIOYEHUS TOKOOTPAHMYMBAIOIIUX PEAKTOPOB K
aueiikam KPVY 6 kB cexkiuun CH 1 k cunnoBbIM mikagam rnpeodpazoBarenei;

- BBICOKOBOJIbTHBIC KaOenu, MpeJHa3HAYCHHBIC [JIs MOJKIIOYEHHUs pPeakTopa K CHIOBBIM
mkadam nmpeodbpazoBareneit U kabenb, HOABOASIIINN HanpsikeHue nutanue 6 kB ot cekiuu CH;

- TpanchOpMaTOpbl HANPSDKEHUsS, YCTAaHABIMBAeMbIe B sueiike cekiuu 6 kB coOCTBEHHBIX
HYy)XJ ONOKa M Ha BBIBOJAX CTAaTopa TreHepaTopa, MpelHa3HAYeHHBbIC MJIsI CHHXPOHU3AIUU
npeodpa3zoBaTes C MUTAIOIIEH CEThIO U JIJIsl TOCTPOCHUS 3aIIUTHI OT MOBBIIIIEHUS HATIPSKEHUS Ha
BeIxoje TIIY;

- TpaHc(hOpMaTOPHl TOKA, YCTAaHABIMBAacMbIe Ha MUTAIONEM Kabeje B sUeiike cexkuuu 6 kB,
NpeIHa3HAYEHHbIE ISl TOCTPOSCHUSI MAKCUMAIbHOW TOKOBOM 3amuTsl TIIY.

[Ipu OTKJIOHEHHM COCTaBa DJIEKTPOOOOPYIOBAaHMS M almapaTypbl OT YKAa3aHHOTO BBIIIE
BBITIOJTHSETCS] COOTBETCTBYIOIIAsI KOPPEKTUPOBKA 0ObEMOB UCTIBITAHUH.

Vka3zaHus no NPOBEPKE U KOHTPOJIKO CHCTEM YHIPABJICHUS, aBTOMATHYECKUX PETYJISTOPOB,
YCTPOMCTB 3alIUThl, ABTOMAaTHUKH, TEXHUYECKOTO TUarHocTupoBanus, cBazeil ¢ ACY TII kotopsiMu
ocHamartcsa TITY, npuBoasTcs B Matepuanax U3rotoButens Ha Kaxasld tun TIIY, B [IpaBumax
TEXHUUYECKOTO OOCTyXUBaHUS ycTpoiicTB P3A, chenuanbHBIX METOAMYECKUX YKa3aHHUSIX I10
HaJlaJIKe.

BoimonHenue  WCHBITAHUM U TPOBEPOK  HA  DHEProOOBEKTE  BCEr0  KOMILIEKCa
AIEKTPOOOOPYIOBAHMS M almaparypsbl, BXOASAMKX B coctaB TIIY, BBIMONHSIETCS TO CIEIMAIBHBIM
nporpaMmam, pazpaboTaHHbIM ¢ yuactueM usrorosurens TIIY wimm ¢pupmel — nocrasuka TITY.

39.2 U3mepeHne cONPOTUBJIEHUS U30JISIIIAN

Hopmbl Ha BeJIMYMHBI CONMPOTHBIICHHS H30JSAIMU, U3MepseMoro npu temneparype 10-30 °C,
npuBeieHbl B Ta0ymie 39.1.
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Ta6muma 39.1. ConpoTHBIICHHE U3OJISIMK M UCTIBITATEIFHOE HAMPSOKCHUE.

N3mMepeHne conpoTUBIEHUS U30ISLUN

HcnwiTanne NoBBIIICHHBIM

HaIpsKEHUEM
HcnpiTyemblit 00BEKT Hanpsoxenue MunmmaiLHOE 3HaueHue [Ipumeuyanue
Kareropus 3HAUCHHUC Bun
nenbrTanmii| Mo oM eTPE, CONPOTUBIICHNUS | UCIIBITAHUI HCTIBITATEILHOTO
B HaNPsKCHUS
n30a1i, Mom

1. Tupucropusiii npeodpazoBatens| 11, K 2500 5 IT 0,8 OTHOCHUTENBHO Kopryca u
(TII), nenu x cTatopy U poTOpPY UCIIBITATEIBHOTO |COSAMHEHHBIX C HUM BTOPHUYHBIX
reHepaTopa: CUJIOBbIE TOKOBEIYIIHE HAIPSDKEHUS neneit TII (mepBUYHBIX OOMOTOK
enu npeoOpaszoBareei, uzroroButess TIL [umynbcHBIX — TpaHcopMaTopoB
CBSI3aHHBIE c TUPUCTOPAMHU Ho He MmeHee 0,8|CYT, ONOK-KOHTaKTOB CHIIOBBIX
3allUTHBIE  TEMH,  BTOPUYHBIC UCIIBITATEIBHOTO [[IPEAOXPAHUTEIICH, BTOPUYHBIX
00MOTKH BBIXO/IHBIX HAIPSDKEHUS 00MOTOK TpanchopmMaTopon
TpanchopMaTopoB CUCTEMBI M3TOTOBUTEIS JUIs| IeUTeNne TOKa u T.1.),
yIpaBiIeHUS U T.J.; TPUMBIKAIOLINE 00MOTKHM poTopa |mpumbikatommx Kk TII cumoBbix
K IIpeo0pa3oBaTeIsiM OTKIOYEHHbIE 9JIEMEHTOB  CXE€Mbl  (BTOPHYHBIX
pa3beAMHUTEINH, MIePBUYHbIE 00MOTOK TpaHchopmMaTopoB
00OMOTKH TpanchopmMaTopoB COOCTBEHHBIX HYK).
COOCTBEHHBIX HYX]I.

B cucremax ¢ BOISHBIM Tupucroppl  (aHoABI,  KaTOJbI,
oxnaxaennem TII Boma mpu VIOPABISIONUE  AJCKTPOABI) IMPHU
HCIIBITAHUSAX OTCYTCTBYET UCTIBITAHUSX JTOJKHBI OBITH

3aKOpPOYEHBl, a OJIOKM CHCTEMBI
ynpasineHuss Tupucrtopamu CYT
BBIIBUHYTHI U3 Pa3bEMOB
2.BbINpsAMUTENbHBII IL K 2500 CornacHo IT 0,8 OTHOCHUTENBHO KOpIlyCa U MEXIY
(cormacyromuii)  TpaHcpopmaTop MyHKTY 6.4 UCIBITATEIBHOTO |0OMOTKaMU
BT B cucremax TITY HaIpsKEHUS
MU3TOTOBUTEINS
00MOTOK
Tpa"copmaTopa;
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3. TokompoBOJibl, CBS3BIBAIOIINE

HUCTOYHUKHU MTUTAHHS C
TUPUCTOPHBIMU
peoOpa3oBaTesImMH, CHUJIOBBIE
Kabenu:
- 0e3 MPUCOSANHECHHON armapaTyphbl IL K 2500 10 0,8 OTHOCHUTENBHO <«GEMIIH» U MEXKIY
UCIBITaTeIbHOTO |pa3zaMu
HATPSDKEHUS
M3TOTOBUTEIS
TOKOTIPOBOJIOB
- ¢ IPUCOEAMHEHHOM anmapaTypoun I, K 2500 5 0,8 To xe
UCIBITATEIHHOTO
HAIPSDKEHUS
WU3TOTOBUTEIIS
00MOTKH poTOpa
4. Cunossie 3neMeHThI cuctem TIIY
(MCTOYHHMKHU MUTaHMS,
npeoOpa3oBaresid U T.J.) CO BCEi
MPUCOETUHEHHOU anraparypou
BIUIOTh JO BBIKJIKOYATEIEH BBOJA
b0 10 pa3belIUHUTENeN BBIXOJA
npeoOpazoBarenei:
- CHCTEMBI oe3 BogsHoro| I, K, T, M 1000 1,0 1,0xB OTHOCHUTENBHO KOpITyca
OXJIKJICHUS MpeoOdpa3oBaTeseii u ¢
BOASIHBIM  OXJQXICHHEM  TpHU
HE3alOJJHEHHOW BOJOM  CcHUCTEME
OXJIKICHHUS;
- npu 3anonHeHHod Bomoi (c|Il, K, T, M 1000 0,150 1,0xB brnoku  cucrembl  ympaBieHHs

YIEIbHBIM  CONPOTUBJIECHUEM  HE
mMenee 75 kOwm:cMm)  cucTeme
oxaaxnaenus T11

TUPUCTOPAMU BBIABHUHYTHI
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5. CuioBble 1emu BO3OYKICHHS I, K 1000 1,0 I, K 0,8 OTHOCHUTEIBHO «3EMIIN
reaeparopa 06e3 0OMOTKH poTopa UCTIBITATEIHHOTO

(mocie BBIKJIFOYATEIS BBOJIA HaIPSHOKECHUS

BO3OYKICHHS WIH pa3beIUHUTENCH M3TOTOBUTEIS

[IOCTOSTHHOTO TOKa, CM. IMyHKTy 11): poropa

ycrpoiictBo  AI'Tl,  pa3psanHuk,
CHJIOBOM PE3UCTOP, HIMHONPOBObI.

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KHO HBATU N0 CCLIAKA | H3 DHepreTuk.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266
https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

201

39.3 UcnbIiTaHKsl MOBBIIIEHHBIM HANPSKEHHEM
MPOMBINLIEHHOH YaCTOTHI

3HayeHWE  UCHBITATEIBHOIO  HANpsOKCHUs  NpUHHUMaeTrcs  corjacHo — Tabmmme  39.1.
ITponOMmKUTENLHOCTD IPUIIOKEHUS NCIIBITATEIBHOIO HANPsKEHUs | MUH.

39.4 I1, K. U3mepeHue coNpoOTHBIEHUS MIOCTOSIHHOMY TOKY
00MOTOK TpaHcOpPMATOPOB, PEAKTOPOB M CIrIIAKUBAOLIMX
apoccesieid B TITY

M3MepeHusi CONMPOTUBICHUH NPOM3BOIATCS NPU YCTAaHOBHBIICHCS TeMmeparype, OIM3KOH K
TEMIIEPATYPE OKPYXKAIOWEN cpelpl. MI3MEpeHHOE CONPOTUBIIEHUE AJI CPABHEHMS €ro C JaHHBIMH
W3TOTOBUTENS. WM JAHHBIMU TNPEAbIAYIIUX HW3MEPEHUN IPUBOIUTCS K COOTBETCTBYIOLIEH
TEeMIIEPATYypE.

ConpoTuBieHre 0OMOTOK JOKHO OTIMYAThCs OoJiee ueM Ha 5 % OT NaHHBIX U3TOTOBUTEINS WIIN
JAHHBIX NPEABIIYIINX U3MEPEHUI.

39.5 I, K. IIpoBepka TpancopMaTopoB, PeaKTOPOB U
CIUIAKMBAOIIMX JIPOccesieii, H3MepHuTeIbHbIX
TpaHcpoOpMaTOPOB HATIPSIKEHUS H TOKA

[IpoBepka MpOU3BOAUTCS B COOTBETCTBHH ¢ 0OBEMOM M HOpMaMH, U3JI0)KEHHBIMHU B pa3zenax 9,
10, 11 ¢ y4eroM OCOOEHHOCTEW BBHIMOJHEHUS MPOBEPOK I KOHKPETHBIX THIIOB amliapaTypbl B
COOTBETCTBHUH C IOKYMEHTAIIMEH U3TOTOBUTEIIS.

39.6 I, K, T. IIpoBepka THPUCTOPHBIX Npeodpa3oBaTeJieii
TIIY (BbIpAMUTEIb U HHBEPTOP)

N3mepenne conpoTUBIICHUS U UCIIBITAHUE TOBBIILICHHBIM HAIPSHKEHUEM U30JIALIMHA TPOU3BOASATCS
B COOTBETCTBUU C TaOymien 39.1.

[Ipou3BOasATCA THUAPABIMYECKHE MCIBITAHUS TOBBIIIEHHBIM JIaBIIEHUEM BOJIbI THPUCTOPHBIX
npeoOpa3oBarenieil C BOJSHONW CHCTEMOW OXJaxaAeHHs. BenuunHa maBiIeHUST W BpeMsl €ro
BO3/ICHCTBUS TOJDKHBI COOTBETCTBOBATH HOPMaM M3TOTOBUTENEH Ha KaXKABIHA THI MpeoOpa3zoBaTes.
BrinonHsieTcs moBTOpHAs MpOBEpKa U30JIAIIMA THPUCTOPHBIX MIPeoOpa3zoBaTeseil mocie 3amoaTHeHus
JUCTHILIATOM (cM. Tabnuiry 36.1).

[TpoBepsieTcst OTCYTCTBHE MPOOHUTHIX THPUCTOPOB, moBpexkaeHHbIX RC-neneii. IlpoBepka
BBITIOJIHSIETCS C IOMOIIBI0O OMMETpA.

[TpoBepsieTcst 1LE€IOCTHOCTh MNapaUIEIbHBIX BETBEM IUIAaBKOM BCTAaBKM KaXKJOTO CHUJIOBOTO
MPEAOXPAHUTEIIS IIyTEM U3MEPEHHUSI CONTPOTUBIICHHS TOCTOSIHHOMY TOKY.

[TpoBepsieTcst COCTOSTHUE U3O0JIALIMHA CUCTEMBI YIIPABIICHUSI THPUCTOPOB, TUATIA30H PETyIUPOBAHUS
BBIIIPSIMJIEHHOTO HANPSKEHMS TIPU BO3/IEMCTBUU HA CUCTEMY YIIPaBJIEHUSI THPUCTOPOB.

[TpoBepsieTcst TUPUCTOPHBIN MpeoOpa3zoBaTesb Npu paboTe Ha poTop reHeparopa. IIposepka
BBITIOJTHSETCS B CIEAYIONIEM 00BhEME:

- pacmpeeneHre TOKOB MeXy MapajulelIbHbIMU BETBSIMU IJIed MpeoOpa3oBareseil; OTKIOHEHHE
3HAUEHUH TOKOB B BETBSX OT CpeHeapru(hMETHIECKOT0 3HAYSHHS TOKa BETBU JIOJKHO OBITH He OoJee
10 %;

- pacripeneneHre 0OpaTHBIX HAMPSHKEHUH MEXTy MOCIeI0BATEIbHO BKIFOUEHHBIMUA THPUCTOPAMHU
C Y4ETOM KOMMYTAITMOHHBIX IEpPEHAIPSKEHUN; OTKIOHEHHE MTHOBEHHOTO 3HA4YEHUS OOPaTHOTO
HANPSDKEHUS OT CPEeJIHEro Ha TUPUCTOPE BETBH HE JOJKHO OBITH Oosee £20 %;

- pacrpejieieHue TOKa MEXAy MapajyielbHO BKIJIIOYEHHBIMU IPeoOpazoBaTeNsiIMH; TOKU HE
JOJKHBI OTIM4YaThes Oonee yem Ha +£10 % oT cpemHero pacyeTHOro 3HAYEHHS TOKa 4epes
npeoOpa3oBaTeb;

- pacnpeeneHre TOKa B BETBAX OJHOMMEHHBIX IJIeY MapajuieabHo BKIoUeHHBIX T1I; oTknoHneHue
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OT CPEHEr0 PacueTHOr0 3HAYCHHS TOKA BETBU OJHOMMEHHBIX TUIeY HE JOJKHO ObITh O0mee £20 %.

39.7I1, K, T. IlpoBepka KOMMYTAIlHOHHOM annapaTyphbil,
annaparypsl coocTBeHHbIX Hy:k1 TITY
HpOBepKa IIPOU3BOJUTCA B COOTBETCTBUH C HHCTPYKIUAMU U3TOTOBUTEIIA U pa3aACiioOM 32.

39.8 I, K, M.! M3mepenne TeMnepaTypbl CHIOBbIX
THPHUCTOPOB, NPeIOXPAHUTeel, IINH U APYTHX 3JIEeMEHTOB
npeodpa3oBaresieii 1 MIKA(OB, B KOTOPHIX OHH
pacnoJioKeHbl

! ITpu pabotax no kareropuu I1, K u3MepeHus BHIIOIHAKOTCA HENOCPEACTBEHHO Moce HUKIa pabotsl TITY ad mycka
ra3oBoro Typboarperara.

TemmnepaTypsl 271EMEHTOB HE TOJDKHBI IIPEBBILIATH JOIYCTUMBIX 110 MHCTPYKLIMSIM U3rOTOBUTEIIS.
IIpu 1npoBepke peKOMEHAYETCs IPUMEHEHHE TEIUIOBU30pOB. JlomycKaeTcss NpUMEHEHUe
IIUPOMETPOB.
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409JIEKTPOOBOPYIOBAHUE ATPEI'ATOB U3SMEHEHUSA
CKOPOCTHU MEXAHMN3MOB COBCTBEHHBIX HYK/]

Arperatbl U3MEHEHHsI CKOPOCTHM — 3TO arperarbl 4aCTOTHO-perynupyeMoro npusoaa YPII u
ycTpoicTsa maBHoro nycka YIIII, mpumensieMbie Ha COOCTBEHHBIX HYX/1aX JU00 AJig 0OecrieueHust
wiaBHoro pasBopota ¢ Hyis (YIIII), mubo ans pasBopoTa U MOCIEAYIOUIETO YIpaBlieHUs padoueit
ckopoctsio (UPII). B 3aBucumoctu ot MomHoctu Mexanusma CH arperaTel H3MEHEHUs CKOPOCTH
MOT'yT UMETh HOMHHAJIBLHOE HaIPSLKEHUE Kak HUke, Tak v Bbiie 1000 B.

B cocraB kommiekta mnoctaBku YPII u VIIII 00blYHO BXOAUT CIIEAYIOLIEE CHIIOBOE
obopymoBaHHeE:

- TUPUCTOPHBIN WK TUOIHBIM BBIPSIMUTEIND;

- CUJIOBOM Jpocceb Ha (peppOMarHUTHOM CEp/ICUHUKE;

- CWJIOBOM MHBEPTOP U3 YIPABISAEMBIX KIKOYEH;

VYkazanus no nmpoBepke U KOHTpoJito cuctem ynpasienuss UYPIT u VIIII, npuBoasiTtcs B MaTepuanax
M3TOTOBUTEISI HA 3TH KOMILJIEKCHBIE arperarsbl.

40.1 I1, K. U3mepenne conpoTUuBJIeHUs H30IALUU

Hopwmbl Ha BeTMUMHBI COTPOTUBIICHUSI 30N, U3MepsieMoro npu temneparype ot 10 1o 30 °C,
npuBeneHbl B Tabauie 40.1.

40.2 I, K. UcnbITaHus NOBBILIEHHBIM HANIPSKEHUEM
NPOMBIILJICHHON YaCTOThI

3HaueHME HCIIBITAaTCIIBHOI'O HaIIpsAXKCHUA IMPUHHUMACTCA COIJIaCHO Ta6J'II/II_[C 40.1.
HpOIIOJDKI/ITeJIBHOCTI) IMPUITIOKCHUA UCTIBITATCIIBHOI'O HAIIPSKCHUA 1 mum.

40.3 I1, K. U3mepenne conpoTUBJIEHUS NOCTOSTHHOMY TOKY
00MOTOK (PMIHLTPOBBIX PEAKTOPOB U CIIIAKHUBAKOIIHAX
ApocceJield arperaros

M3MepeHusi CONMPOTUBICHUH NPOM3BOJATCS NPU YCTAaHOBMBIICHCS TeMmmeparype, OIM3KOM K
TEMIEpaType OKpy»Karoleil cpenpl. MI3MepeHHOe CONPOTHUBIIEHUE AJIi CPAaBHEHHS €ro ¢ JaHHBIMU
U3TOTOBUTENS WJIM JIAaHHBIMM HOPEAbIAYIINX H3MEPEHUH MPUBOAMUTCS K COOTBETCTBYIOLIEH
TeMIeparype.

ConpotuBieHre 0OMOTOK He JOJDKHO OoTMyarbes Oosiee yeM Ha 5 % OT TaHHBIX U3FOTOBUTEINS
WM JTAHHBIX TPEIBITYIIHNX H3MEPEHHH.

404 11, K, T. [IpoBepka KOMMYTAIIMOHHOW anmapaTypbl U
annapaTtypsl cOOCTBEHHBIX HY:K/ arperara
[TpoBepka MPOM3BOUTCS B COOTBETCTBUU C MHCTPYKIMSMHU U3TOTOBHUTEINS U pazaenom 32.

40511, K, T. IIpoBepka THPUCTOPHBIX U TUOTHBIX
npeodpaszoBaresieil (BLIIPAMHUTEIL U HHBEPTOP)

N3mepenne conpoTUBIICHHS U UICIIBITAHWE TOBBIIIEHHBIM HANPSHKEHUEM H30JIALIMHA TPOU3BOAATCS
B cooTBeTCTBHHM ¢ Tabnuuei 40.1.

[TpousBoasATCS THIPABINYECKUE UCIBITAHUS MOBBILICHHBIM JAaBICHUEM BOJABI TUPUCTOPHBIX U
JMOJHBIX MpeoOpazoBaTesieil ¢ BOASHONW CUCTEMON oXiaxaeHus. BennunHa 1aBieHus U BpeMs ero
BO3/ICHCTBUS TOJKHBI COOTBETCTBOBATh HOPMaM M3TOTOBUTENEH Ha KaXKAbIH THI MpeoOpa3zoBaTels.
BrinonHsercs moBTopHast MpoBepKa U30JSIIMH ITpeodpa3oBaTeieil mocie 3armoJIHEeHUs JUCTUILIATOM
(cm. Tabmuiy 40.1).

[TpoBepsieTcst  OTCYTCTBME MNPOOUTHIX H  OOOpPBAaHHBIX  IOJYPOBOJAHUKOBBIX HPUOOPOB,
noBpexeHHbIX RC-1eneit ¢ moMOIIBI0 OMMETpa ¢ ICTOYHUKOM THTaHUs He MeHee 3 B.
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Tat6muma 40.1. ConpoTHUBIICHHS H30JISIIMHM M UCTIBITATEIFHOE HAMPSHKCHUE

N3mepenne conpoTUBIEHUS U30ISLUN

HcnpITaHns NOBBIIIICHHBIM

HanpsHKEHUEM
. MuHumaneHOe 3HaueHue
Ucneityemsbiii o0bekt | Kareropus | Hampsixenue Kareropus [Ipumeyanus
. 3HaYCHUE ., | HMCIBITaTeNHFHOTO
UCIBITAHUN | MEraOMMETpa UCIBITAaHUN
COINPOTHUBIICHUS HANPSDKEHUS
B Mowm
08 OTHOCUTEIBHO KOpITYCa U
1. TupucTopHBIi WK ' COCTUHEHHBIX C HUM BTOPUIHBIX
. UCTIBITATEIIHLHOTO .
JIUOTHBIN II, K 2500 5 I, K neneil ynpasneHus (IepBUYHBIX
HaANPSDKEHUS
BBIIPSIMUTEND Ha 6 KB. 00OMOTOK MMITYJIbCHBIX
M3TOTOBHUTEIIS
tpancopmatopo CYT).
. OTHOCHTEIBHO KOpITYCa U
2. TupucCTOpHBIN HITN 0,8 Py
J—— HClLITatetbHoro | COSAMHCHHBIX C HUM BTOPHHYHBIX
I, K 500 10 I, K Henen yrnpapineHust (IepBUYHBIX
BEITIPSIMHUTEITH Ha HANPSDKECHUS
00MOTOK MMITYJIbCHBIX
0,4 xB. U3TOTOBUTEIIS
tpanchopmaropoB CYT).
3. CunoBoit puiabTp 0,8
HU3KOH YacCTOTHI U3 UCTIBITATEIILHOTO
occest Ha HaATNPSDKEHUS
AP I, K 2500 5 IL K P OTHOCUTENBHO KOpITyCa
(beppoMarHuTHOM M3TOTOBHUTEIIS
CepIICYHHKE U 00MOTOK
émkoctell Ha 6 kB Japoccens
4. CunoBoit puibTp 0,8
HU3KOH YacCTOTHI U3 UCTIBITATEIIHHOTO
occest Ha HaANPSDKEHUS
AP I, K 1000 10 IL K P OTHOCUTENBHO KOpITyCa
(beppoMarHuTHOM M3TOTOBHUTEIIS
CepICYHHKE U 00MOTOK
émrkocreif Ha 0,4 kB JIpoCCeInst
08 OTHOCHUTENBHO KOpITyCa U
5. CunoBoii HHBEPTOP ' COCTUHEHHBIX C HUM BTOPUYHBIX
UCTIBITATEIIHHOTO .
U3 YIIPaBIIsIEMbBIX I, K 2500 5 I, K HATIDSOKCHIS 1eren ynpaBieHus (TIEPBUYIHBIX
KJrouel Ha 6 kB. P 00MOTOK MMITYJIbCHBIX
W3TOTOBHUTEIIS
tpancpopmaTtopo CYT).
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HcnpiTanus NOBBIIICHHBIM
N3mepenne conpoTUBICHHS H30JSIIUU
HANPSDKEHUEM
. MuHumaneHOe 3HaueHue
Ucneityemsiii 00bexT | Kareropus | Hampspkenue Kareropus [Ipumevanus
. 3HAYEHUE . | HMCTBITATEIILHOTO
UCIBITAHUN | MEraoMMeTpa UCTIBITAHUHT
COINPOTUBIICHUS HaANPSDKEHUs
B Mowm
08 OTHOCUTEIBHO KOpITYCa U
6. CuiioBOM UHBEPTOP ' COCIMHEHHBIX C HUM BTOPUYHBIX
UCIIBITATEIHHOTO .
U3 YIIPaBIIsIEMbIX I, K 500 10 I, K 1ernen ynpaBiieHus (TIEPBUYHBIX
< HaAIPSDKEHUS
kiouelt Ha 0,4 kB. 00OMOTOK MMITYJIbCHBIX
WU3TOTOBUTEIIS
tpancopmatopo CYT).

I1 pUMCYaHUC— CunoBsie kadenu MpOoXOoaAT UCHBITAHNUA B COOTBETCTBMU C HOpMAaTUBAMU Ha HUX OJHOBPEMCECHHO C OCHOBHBIM O60py[[OBaHI/IeM.
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[TpoBepsieTcst LEIOCTHOCTh NapaUIeTbHBIX BETBEM IUIABKOM BCTAaBKH KaXKIOTO CHIIOBOTO
MPEAOXPAHUTEIIS IIYTEM U3MEPEHUSI CONIPOTUBIICHHS TTOCTOSIHHOMY TOKY.

[IpoBepsercs:

- COCTOSIHUE U3OJISIUN CUCTEMBI YIIPaBJICHUS TUPUCTOPOB UM TUOIOB;

- JUamna3oH yrja peryjJupoBaHUs IpPU BO3JACHCTBUM HAa CUCTEMY YIPABICHUS THPUCTOPOB
BBITIPSIMUTENIS. U UHBEPTOPA.

[TpoBepsieTcst arperar npu paboTe Ha ABUrarenb. [Ipu 3ToM mpoBepsieTcs 3HAYeHHE O0OpaTHBIX
HaIPsKEHUN HA TUPUCTOPAX C YU€TOM KOMMYTAIlMOHHBIX MTepEHANPSHKCHUI.

40.6 11, K, M.! M3mepenue TeMnepaTypbl CHIOBbIX
MOJYNPOBOAHUKOBBIX MPUOOPOB, IIMH U APYTUX
KOHCTPYKTHBHBIX 3JIEMEHTOB Mpeodpa3oBareei

! ITpu paborax no kateropuu I1, K usmMepenus BomonHsA0TCA A arperatoB UPII nocsie ycTaHOBIEHHUS TEMIOBOIO
peXrMa Ipu HOMHHAJIBHOH Harpyske, a Juist arperatoB YIIII cpa3y nocne pa3Bopora.

TemnepaTypsl 3JIEMEHTOB HE JIOJDKHBI MPEBBIIATH HOPMATUBBI, TOMYCTUMbIC 110 UHCTPYKIUSM
M3TOTOBUTEJSI M HACTOAIIEMY CTaHAAPTY.
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41 CTATUYECKUE YCTAHOBKH JJISI NOTPEBJIEHUS U
BBIJJAYM PEAKTUBHOI MOLLIHOCTH

41.1 O01mue cBegeHus

B pazpene mpuBoastcs o0bEM M HOPMBI HCIHBITAHUN CHIIOBOTO OOOPYIOBAHUS CTAaTHUYECKUX
YCTaHOBOK JIJIsl TIOTPEOJICHHUS W BBIJAYM PEaKTHBHON MOIIHOCTH (nasiee YPM), ucmonb3yeMbIX B
3JIEKTPUYECKUX CETAX U1l KOMIIEHCAIUM PEAKTUBHOM MOIIHOCTH, PErYJIUPOBAHMS HAIPSIKEHUS U
NEPETOKOB MOIIHOCTH, B TOM YHUCIIE C IPUMEHEHHEM CTaTUYECKUX CHIIOBBIX MPeoOpa3oBaTeei.

TpeGoBanus MPUBOIATCS IS CICIYIONINX BUAOB Y PM:

1. Vmpasngemsle myHTUpytromue peaktopsl (Y1IP), conepxaiue:

— 3JIeKTpoMarHuTHyIo yacth YIIIP (peakTop ¢ mogMarHu4MBaHUEM);

— TpaHc(hopMaTOpHO-TIPeoOPa30BATEIBHBIN OJIOK;

— TpanchopMaTopbl TOKA;

— TpaHc(opMaTOpsl HANIPSHKEHUS;

— CUCTEMY aBTOMAaTHUYECKOTO yIPABIICHHUS.

2. Crynenuato-ymnpasisiemble peaktopabsie rpynmsl (CYPI), coneprxarmue:

— KOMIIEHCUPYIOLIUE PEAKTOPHI;

— TpaHc(opMaTOpsl HANIPSHKEHUS;

— TpaHc(opMaTOpsl TOKA;

— Beikirouarenmn CYPT;

— CHUCTEMY aBTOMAaTU4ECKOTr0 YIPaBJICHUS.

3. Tupucropuo-peakropusie rpynnsl (TPI), conepxaniue;

— BCTPEYHO-NIapaJUIEeIbHbIE TUPUCTOPHBIE BEHTUIIN;

— KOMIIEHCUPYIOLIUE PEAKTOPHI;

— TpaHc(opMaTOpsl HANIPSHKEHUS;

— TpanchopMaTopbl TOKA;

— BeIKIIOUarenn TPT;

— CHUCTEMY aBTOMaTUYECKOT'0 YIIPABIICHUS;

4. Crynenuaro-ynpasnsemsie konaencaropusie rpymmnsl (CYKI), conepxamue;

— KOH/ICHCAaTOpPHBIE YCTAaHOBKY;

— TpaHc(hOpMaTOpbl HANIPSKEHMUS,

— TpaHc(hopMaTophl TOKA;

— Beikirouaren CYKT;

— CHUCTEMY aBTOMaTUYECKOT'O YIIPABIICHUS;

5. Cratnueckue Tupuctopusie komrneHcatopsl (CTK), conepxkarue:

— BCTPEYHO-NIapaJUIeIbHbIE TUPUCTOPHBIE BEHTUIIN;

— KOH/ICHCATOPHBIE YCTAaHOBKY;

— KOMIICHCHPYIOIINE PEAKTOPHI;

— (UIBTPOBBIE PEAKTOPHI;

— TOKOOTPaHUYMBAIOIINE PEAKTOPDI;

— TUpUCTOpHO-peakTopHble rpynmnsl (TPT);

— GUIBTPOKOMIIEHCHUPYIOIIMEE YCTPOICTBA;

— BBoaHbIE BeIKITOUaTean CTK;

— BeIKIrouarenu TPT;

— BBIKJIFOYATEIN KOHJIEHCATOPHBIX YCTAHOBOK.

B o0miem ciiydae B cocTaB OCHOBHOTI'O KOMILIEKTa CHJIOBOTO AJIEKTPOOOOPYOBaHMS BCEX BUJIOB
YPM BX0auT creAyromiee dIeKTPHIecKoe 000py10BaHHE:

- LIYHTUPYIOILIUE PEaKTOPhI (TpaHCPOPMATOPHI) C MOAMArHUINBAHUEM,

- PEaKTOopHI;

- THPUCTOPHBIE TTpeoOpa3oBaTeny;
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- KOHJICHCATOPHBIE YCTAaHOBKH.

JomnonaurensHoe o0opynoBanue YPM, He BXojsIiee B KOMIUICKT MOCTaBku Y PM:

- BBICOKOBOJIbTHBIE BBIKJIFOUATEIN, IPEJHAa3HAUYCHHbIE A1 oAKIoYeHus: YPM k anektpocern
WIN K TPETHYHOU 0OMOTKE aBTOTpaHC(HOpMAaTOpa CBsI3H, a TAKKE NOJKIIOUEHHIO cTyreHeil YPM;

- TOKOTIPOBO/IbI, IIpeIHa3HAYEHHbIE AJIs MOKIIFOUEHUS CHIIOBOTO 3J1eKTpoodopynoBanus YPM;

- BBICOKOBOJIbTHBIE Ka0elu, MpeHa3HAYCHHbIE IS TOAKItoYcHust Y PM;

- TpaHcQOPMATOPBI HANPSIKEHUS;

- TpaHc(hOpPMAaTOPHI TOKA.

[Ipu oTKJIOHEHUHU cocTaBa 3JeKTpoobopydoBaHus YPM oOT yKka3aHHOTO BBILIE BBITOJIHAETCS
COOTBETCTBYIOIIAsE KOPPEKTHPOBKA 0OBEMOB HCIIHITAHHIA.

[Tpu wHanmuuuum y YIIP cucteMbl oxnaxaeHus 35eKTpoMarauTHor yactu (OMY) tuma M, [] v
ALl ucnpITaHus W TPOBEPKU IOJDKHBI MPOBOJIUTCS B COOTBETCTBHU C TPEOOBAHUSAMH, KOTOPHIC
ABIIAIOTCS OOLIUMH JUIsl MAacCJSIHBIX ILIYHTUPYIOIIMX PEAaKTOPOB M CHIIOBBIX TpaHC(HOPMATOPOB
(pazmen 9).

KonTponb kadecTBa 37eKTPOU30IISIIMOHHOTO Macia J0KEH ObITh OPraHU30BaH B COOTBETCTBUU
¢ pazaenoM 31 U HHCTPYKIUSAMH 10 SKCILTyaTalliid U3TOTOBUTEIIA.

HcnpiTanuss U MPOBEPKH BBIKIIOYATENCH (BaKyyMHBIX WJIM 3JIETa30BBbIX) M pa3beIuHUTENCH
JIOJKHBI COOTBETCTBOBATH TpeOOBaHUAM pazjaenos 15, 16, 17.

[Tpu npumenenuu B CYPI peakTopoB 6€3 MarHUTHOM CUCTEMBI HEOOXOJUMO IPOKOHTPOIUPOBATH
pacroioKeHUEe 3aMKHYTBIX METAUTMYECKUX KOHTYPOB W METAJUIOKOHCTPYKIUI OT OOMOTKH
peakTopa Ha PacCTOSHUU HE MeHee e€ JuaMeTpa, a PacCTOSHUE MEXAY OCAMHU coceAHux (a3 He
MeHee 2-X AuaMeTpoB 0OMOTKH. [Ipu 3TOM HMXKHHME MeTauIMyecKue (IaHIbl OIIOPHBIX U30JIATOPOB
JOJKHBl OBITh COENMHEHBI C OOIIMM KOHTYPOM 3a3eMJICHHS MOJCTaHIMK 0e3 o0pa3oBaHUs
3aMKHYTBIX KOHTYPOB.

[Ipu npumenennn B CYPI' peakTopoB ¢ MarHUTHOW CUCTEMOU HCIIBITAaHUS U MPOBEPKU JOJKHA
IPOBOJUTHCSA B COOTBETCTBUH C Pa3ziesioM 9 Kak AJisi CHIIOBOTO TpaHchopMaTopa.

HcnpiTanus ¥ MpoBEpKH KOMIECHCHPYIOIIUX PEAKTOPOB JOJDKHA YIOBIETBOPATH TPEOOBaHUSIM
pazzena 24 HaCTOAIIETo CTaHIapTa B YaCTH PEakTOpPOB 0€3 MarHUTHON CUCTEMBI.

[Ipy wucnbITaHUAX W TPOBEpPKaX BCTPEUHO-TAPAUIEIBHBIX THPUCTOPHBIX BeHTwiel (BTB)
3alpemaeTcs IMPOBOANTh BBICOKOBOJIbTHBIE HCIbITaHUs BTB mpu OTCyTCTBHM OXJa)KIarolieu
KUAKOCTH B CUCTEME OXJIAXKICHUS.

KauectBo oxnaxnatomnieit xuakoctu BTB 101kHO cOOTBETCTBOBATh TPEOOBAHUSAM MHCTPYKIUU
W3TOTOBUTEIS.

HcnpiTaHuss U TNPOBEPKH KOHJIEHCATOPHBIX YCTAHOBOK (TpyII) JOJKHA COOTBETCTBOBATH
TpeGoBaHUAM pazjiena 26 U HHCTPYKLUSAM U3TOTOBUTEIIS.

WcnbiTanus 1 npoBepku komneHcupyromux peakropoB (PK) u peakropos ¢unbtpoBbix (PD),
BXOJMUIMX B cOCTaB (uibTpokoMIieHcupytoumx ycrpoictB (PKY), nomxHa ynoBIeTBOPSATH
TpeOOBAaHUAM M HHCTPYKIMSIM U3TOTOBUTEISL.

HcnpiTanus u npoBepku KoHAeHcaTopHbIX ycTaHoBOK (KVY) u KV, Bxomsummx B cocrap @KV,
JIOJKHA COOTBETCTBOBATH TPEOOBAHUAM U MHCTPYKIUSM U3TOTOBUTEINS.

HcnpiTaHuss ¥ TPOBEPKH TUPHUCTOPHBIX BEHTHJIEH MOJIKHBI YIOBIETBOPATH TPEOOBAHUSIM U
MHCTPYKLUSAM U3TOTOBUTEIS.

I'uppaBnuueckue wucneitanuss BTB  sBiusroTcss 00s3aTenbHBIME  TIOCJE JIFOOOTO PEMOHTA,
CBSI3aHHOI'O C 3aMEHON MJIM PEMOHTOM 3JIEMEHTOB CUCTEMBI OXJIAKICHUS.

B cnyuyae peBu3nu WM peMOHTa 00OpYIOBaHUS BHICOKOBOJIBTHBIX THUPUCTOPHBIX BEHTHIIEH IO
OKOHYAaHUHU BOCCTAHOBUTEIBHBIX PA0OT JOJKHBI OBITH TPOBE/ICHBI:

- IpoBepKa (QYHKIMOHUPOBAHUS TUPUCTOPHBIX SIUEEK;

- IPOBEPKA 3aLUT TUPUCTOPHBIX SUEEK OT MEPEHANPKEHUS;

- UCHBITAHUSl DJIEKTPUYECKON MPOYHOCTH H3OJISIIMM BEHTHIIS HANPSDKEHUEM IPOMBIIIIEHHOM
4aCTOTBHI.
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[Tocne otkmouenust YIIIP ocMOTp M KOHTpOJIB COCTOSIHHSI €ro 00OpYyAOBaHHS HEO0OXOIUMO
IIPOBOJUTH 4YE€pe3 BPEMs, YKA3aHHOE B MHCTPYKIMM I10 DJKCILIyaTallMM M3TOTOBUTENSA, C
00s3aTeNIbHBIM KOHTPOJIEM HAIMYHUs HAIPsHDKEHUS Ha 000pYyIOBaHUM IOJBEPTaIOLIErocs OCMOTPY,
T.K. B CBSI3U C OOJNBIIONW MHAYKTHBHOCTBHIO M TOCTOSHHOM BPEMEHU pa3MarHUYUBAHHS OOMOTOK
9JIEKTPOMArHUTHOM YacTU PeakTopa OCTaTOYHOE MOAMArHWYMBAaHUE U OCTATOYHBIM TOK B 0OMOTKE
ynpasieHus (OY) MOryT COXpaHsTbCS JUIMTEIbHO, a IIPU Pa3pbIBE LIETIH OT MOJIYIPOBOJIHUKOBOIO
npeobpazosarens (I1I1) k BeiBogam OY MOXKeT NPUBECTH K MOSBICHUIO HAIPSKEHUS.

TpeboBaHusT TEXHUKH OE30MACHOCTH NPU IKCIUIyaTallMd KOHJCHCATOPHBIX Oarapeil JOJKHBI
COOTBETCTBOBATh TPEOOBAHUSAM U MHCTPYKIUSM HU3TOTOBUTEIIS.

VKa3zaHus 1O INPOBEPKE M KOHTPOJIO CHUCTEM YIIPABIECHUS, ABTOMAaTUYECKHX PETYISATOPOB,
YCTPOMCTB 3allIUThl, aBTOMATUKH, TEXHUYECKOTO AuarHoctupoBanusi, cBszeit ¢ ACY TII kotopeimMu
ocHamaroTcss YPM, npuBoasaTcs B MaTepualiax U3roTOBUTENS Ha Kaxkaeli Tun YPM, B IlpaBunax
TEXHUUYECKOTO O0OCIyXuBaHUS ycTpoilcTB P3A, cnenuanbHBIX METOAMYECKUX YKa3aHHUSIX I10
HaJaJjke.

BreimonHeHue — MCObITAaHMM W TPOBEPOK  HAa  DHEProoOBEKTe  BCEro  KOMILIEKCa
AJIEKTPOOOOPYIOBAHMS M aNMapaTypbl, BXOJIAIIUX B cocTaB Y PM, BBIMOTHSAETCS MO CHEIHMAIBHBIM
mporpaMmam, pa3paboTaHHBIM ¢ yyacTheM u3rotosurens YPM unu dupmsl — nocrabuuka YPM.

41.2 NU3mepeHne cONMPOTHBJIEHUS U30JALMHU

HopMmbl Ha BelWYMHBI CONMPOTUBIICHUS H30JALUU, U3Mepsiemoro mpu Temneparype 10-30 °C,
npuBeaeHbl B Tabmuie 41.1.
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Ta6mmma 41.1. ConpoTHBIICHHE H3O0JISAIMH M UCTIBITATEILHOE HAMPSKCHHE

N3mepenne conpoTUBIEHUS U30ISLIUN

HcnwiTanne NoBBIIICHHEIM

K IIpeo0pa3oBaTeiIsiM OTKIIOYEHHbIE

HU3TOTOBUTCIIA OJISA

HaIpsHKEHUEM
N Kare- Hanpst | MunumansHoe
Hcnbityemblii 00bEKT 3HaueHue [Ipumeuanue
ropust | 210xxenue 3HAUECHHE Bun
., | HCTIBITATEIBHOTO
UCIIbI- | MEraoOMMe | CONPOTHUBIICHUS | UCIIBITAHUI
o HaIpsHKEHUS

TaHUH Tpa, B | usomsuu, Mom
1. Tupucropnsiii mpeodpazoBatens| II, K 2500 5 IT 0,8 OTHOCHUTENBHO KOPITYCa ¥ COCTMHEHHBIX C
(TTI), cunoBble TOKOBEAYIIHUE LIETH UCIBITaTEIBHOTO |HUM BTOpuuHbIX nenei TII (mepBuuUHBIX
npeoOpa3oBareseil, CBA3aHHbIE C HaIpsKEHUs 00MOTOK MMITYJIbCHBIX TPaHC(POPMATOPOB
TUPUCTOPAMHU  3alUTHBIC  LEIH, m3rorosutens TIL|CVT, OJIOK-KOHTAKTOB CHJIOBBIX
BTOpUYHBIE OOMOTKH BBIXOJHBIX HO He MeHee 0,8|mpemoxpaHuTenell, BTOPUYHBIX OOMOTOK
TpanchopMaTopoB CUCTEMBI UCTIBITATEIBHOTO |TpAaHC(OPMATOPOB JENUTENCH TOoKa U
YIOPABIECHUS U T.J.; IPUMBIKAIOIINE HaIpsKEHUs T.A.), npumblkaromux kK TII cumoBbix

3JIEMEHTOB CXEMbl (BTOPUYHBIX OOMOTOK

pa3beAMHUATENH, IIEPBUYHBIE 00MOTKH poTOpa |TpaHc(OopMaTOpPOB COOCTBEHHBIX HYXKI.)

00MOTKH TpaHcGopMaTopoB

COOCTBEHHBIX HYX]I.
Tupucropsl (aHOABI, KaTo/1bl,
YIPaBISAOLIIE AIIEKTPO/bI) npu
WCIBITAHUAX JOJKHBI ObITh 3aKOPOYEHBI,
a 6510KH CHUCTEMBI YIIPaBJICHUS
tupucropamu  CYT  BBIABUHYTBI U3
pa3beMOB

2. TokonpoBoabl, CBS3bIBAIOILINE

UCTOYHUKHU MIUTaHUS C

TUPUCTOPHBIMU

npeoOpa3oBaTeNsIMu, CUJIOBBIE

Kabenu:
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HcnpiTanre noBbIIIEHHBIM
N3mepenue conpoTUBICHUS U30JSIUU
HanpsHKEHUEM
N Kare- Hampss | MuHumansHoe
HcnbiTyeMblii 00bEKT 3HaueHue [Ipumeuanue
ropust | 210xxeHue 3HAUECHUE Bun
., | ICTIBITaTENBHOTO
UCIBI- | MEraOMMe | COMPOTHUBIICHUS | UCIIBITAHUIN
. HaAIPSDKEHUS
TaHUH Tpa, B | usomsuu, Mom
- 0e3 mpucoeanHenHol anmapatrypsl | 1, K 2500 10 I1 0,8 OTHOCUTENBHO «3eMIIN» U MEXY (hazamu
UCIIBITATEILHOTO
HaNPsHKCHUS
W3TOTOBUTEIIS
TOKOTIPOBOJIOB
- C TIPUCOCAMHEHHOH armaparypon I, K 2500 5 IT 0,8 To xe

UCTIBITATEILHOTO
HaNpsHKEHUS
U3TOTOBUTEIIS
00MOTKH pOoTOpa
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41.3 UcnbITaHus MOBBIIIEHHBIM HANIPSKEHUEM
MPOMBINLIEHHOH YaCTOTHI

3HAUEHUE  HUCIBITATEIbHOIO  HANpPSKEHUS  NpUHUMaeTcss  cornacHo  tabnuue  41.1.
[TpooIKUTENBHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAIPSKEHHS 1 MUH.

414 11, K. U3mepeHne cOnpoOTUBJICHUSA IOCTOSTHHOMY TOKY
00MOTOK TpaHcopMaTOpOB, peakTopoB B YPM

W3mepeHusi COMpOTHBIICHUN NMPOU3BOAATCA MPU YCTAHOBMBILEHCS TeMmiiepatrype, OIU3KOW K
TEMIIEPATYPE OKpY’KaIOLIEH cpelpl. MI3MEpeHHOE CONPOTUBIIEHUE AJIi CPAaBHEHUS €r0 ¢ JaHHBIMU
U3TOTOBUTENSI WM JAaHHBIMU TNPEIbIAYIIUX H3MEPEHUN TMPUBOAUTCA K COOTBETCTBYIOIIEH
TEMIEPATYPE.

ConpoTusieHre 0OMOTOK AOKHO OTIMYAThCs Oojiee ueM Ha 5 % OT JaHHBIX U3TOTOBUTENS WIN
JAHHBIX MPEIBIIYIINX U3MEPEHUM.

41.5 11, K. IIpoBepka TpancdopMaTopoB, peakTOPoOB,
U3MEPHUTEILHBIX TPAHC(POPMATOPOB HANPSIIKEHHUS U TOKA

[TpoBepka npou3BOAUTCA B COOTBETCTBUM C 00BEMOM U HOpMaMH, U3JI0’KEHHBIMU B pa3jenax 9,
10, 11, 24 ¢ yuyeTom 0COOCHHOCTEH BBITIOTHEHUS TPOBEPOK JJIsl KOHKPETHBIX THIIOB aIllapaTyphl B
COOTBETCTBUM C JOKYMEHTAIeH N3rOTOBUTEIIS.

41.6 I, K, T. IIlpoBepka THUPHCTOPHBIX Mpeodpa3oBaTesien
YPM

W3mepeHue conpoTUBIICHUS U UCIIBITAHUE NTOBBIIIEHHBIM HAIPSYKEHUEM U30JIUHN TPOU3BOIATCS
B COOTBETCTBUU C Tabnuuein 41.1.

[Tpon3BoATCS THAPABINYECKUE WCIBITAHUS IOBBIIIEHHBIM JABICHUEM BOJBI THPUCTOPHBIX
npeoOpazosareneit (TII) ¢ BoxsHON cucTeMOl OXJaXJACHHS. 3HAYCHUE NABJICHUS U BpPEMs €ro
BO3/EUCTBUS JIOJIKHBI COOTBETCTBOBATh HOPMaM M3TOTOBHUTENEN Ha KaXKIbIH THUI TpeoOpa3oBaTes.
Brimonnsercs noropHas nposepka uzoysinuu TII mocne 3anoiHeHns JUCTHIUIATOM.

[TpoBepsieTcst OTCYTCTBHE MPOOMUTHIX THPHUCTOPOB, MoBpexaeHHbIX RC-nenei. Ilposepka
BBIIIOJIHSIETCS C IIOMOLIBI0 OMMETpA.

ITpoBepsieTcsl LEIOCTHOCTh NApAUIEIBHBIX BETBEM IUIABKOM BCTAaBKM Ka)KIOTO CHIIOBOTO
MIPEAOXPAHUTEIIS ITyTEM U3MEPEHHUSI CONTPOTUBIICHHS IIOCTOSSHHOMY TOKY.

ITpoBepsieTcst cOCTOSTHUE N30SI CUCTEMBI YIIPABIEHUS TAPUCTOPOB, TUANa30H PETyJIUPOBaHUs
BBIIPSAMIICHHOTO HAIIPSDKEHUS TPU BO3JIEHCTBUH HA CUCTEMY YIPABIEHUS THPUCTOPOB.

[Tposepsiercst TII npu pabote o Harpy3koil. [IpoBepka BbINosHAETCS B CIeayIOLEM 00bEME:

- pacupeeneHne TOKOB MeXAy MapajllelIbHbIMU BETBSAMU IJIed IpeoOpa3oBarTesieil; OTKIOHEHUE
3HaYeHUH TOKOB B BETBAX OT cpe/lHeapu(pMETUUECKOTO 3HAUEHHsI TOKA BETBU JIOJIKHO OBITh HE OoJiee
10 %;

- pacnpezeneHne 0OpaTHbIX HAMPSDKEHUH MEX Ly MOCIe10BaTeIbHO BKIFOUEHHBIMU THPUCTOPAMHU
C y4e€TOM KOMMYTAllMOHHBIX MepEeHANpPsIKEHUH; OTKIOHEHHE MIHOBEHHOIO 3HA4Y€HHs 0OpaTHOTO
HaNpsOKEHUs. OT CPEJAHEro Ha TUPUCTOPE BETBU HE JAOJDKHO ObITH Oosee +20 %;

- pacrpejefieHue TOKa MeXAy MapayielbHO BKIIOYEHHBIMU IPEeoOpazoBaTeNsiIMH; TOKU HE
JOJDKHBI oTanyaTbes Oonee yemM Ha +10 % oOT cpeaHero pacyeTHOro 3HAUYEHHUS TOKa yepes
npeoOpa3oBaTeb;

- pacipeziereHre TOKa B BETBSIX OJJHOMMEHHBIX I1JIeY apajiebHO BKIOYeHHbIX T1I; oTKIIOHEHME
OT CpEJIHEro PacyeTHOro 3HaUEHUs TOKa BETBU OJJTHOMMEHHBIX I1JIed He JOJKHO ObITh Oosee £20 %.
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41.7 11, K, T. IIpoBepka KOMMYTALIMOHHOM anmnapaTyphbl,
anmaparypsbl COOCTBEHHBIX HYkKA YPM

[TpoBepka MpoOU3BOAUTCS B COOTBETCTBUU C MHCTPYKIMSIMHA U3TOTOBUTENS U pa3aenamu 12-17, 28,
33.

41.8 I1, K, M.! M3mepenune Temneparypbl CHIOBBIX
THPHUCTOPOB, NIPeI0OXPAHUTE/IeH, IUH U JPYTUX 3JI€MEHTOB
npeodpa3oBaresieil 1 MIKaA(OB, B KOTOPHIX OHH
PACI0JIOKEHBI

! TTpu paborax mo kateropuu I, K u3MepeHus BHIMONHAIOTCA B PEKUMAX MAKCHMAJbHOM HATPY3KHU MO PEaKTHBHOI
MoIIHOCTH YPM.

Temneparypbl 3JIEMEHTOB HE JOJDKHBI MPEBBIIATH  JIOMYCTUMBIX IO HHCTPYKIUSM
M3TOTOBUTEIICH.

IIpu npoBepke peKOMEHAYeTCs IPUMEHEHHE TeIIOBU30poB. JlomyckaeTcss HpUMEHEHue
MIUPOMETPOB.
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42 CUCTEMBbI OIIEPATUBHOI'O ITIOCTOAHHOI'O TOKA

OOBEMBI U HOPMBI HCIBITAHUN CHUCTEM IIOCTOSHHOIO OIEPAaTUBHOIO TOKA 3HEProOOBEKTOB,
BKJTIOYAIOIIUE IIUTHI IOCTOSIHHOTO TOKA, 3apsAHO-TI0I3aPSAIHBIC YCTAHOBKH, JTOJIXKHBI BBITTOJIHSATHCS
B COOTBETCTBUU ¢ TpeboBaHusMU pa3aenoB 5, 10, 11, 18, 24, 27, 30, 33, 34 nacrosimiero cranaapra
Y MHCTPYKITUH 110 KCIUTyaTallid U3rOTOBUTENICH 000PYI0BaHU.

42.1 KoMILIeKCHOE TUATHOCTHYECKOe 00C/IeI0BAHEe

KommekcHoe muarHoctuueckoe obcnenoBanue (KO) COIIT npoBoauTcss Mo OTAEIbHBIM
porpaMMam C y4eToM TpeboBaHuii [61] n pekomeHnganmii myHkra 4.22 HaCTOALIETO CTaHIApPTA.

KommiekcHoe nuarnoctuueckoe oocnenoBanue COIIT pekomeHayeTcs MpOBOINUTD:

- B Clly4ae OTCYTCTBUSA JMHAMHMKHA H3MEHEHHH JMArHOCTUPYEMBIX MapaMeTpOB B CTOPOHY
yxyamenus mociae 12 ner ¢ Hadana skcruryatanuu COIIT, a B ganpaeitmem 1 pa3z B 4-6 jeT no
PELICHUIO TEXHUYECKOTO PYKOBOJMUTENs HA OCHOBAHUM  PE3YJIBTATOB  MEPUOJIUYECKOTrO
PErJIaMEHTHOI'O KOHTPOJIS;

- 13151 000pyI0BaHMsl, OTpabOTaBIIEr0 YCTAHOBJIEHHBIE HOPMAaTUBHOM JOKYMEHTALIMENH CPOKH, - 110
PELICHUIO TEXHUYECKOTO PYKOBOJUTENS, BHE 3aBUCUMOCTH OT TEXHUYECKOT0 COCTOSIHUSA,

- Tpu OOHapyXCHWHM JIUHAMHKHA WM3MEHCHHWHA JIHArHOCTUPYEMBIX TIapaMETpPOB B CTOPOHY
YXYILIEHUS B PaMKax IJIAHOBOTO KOHTPOJISI MJIM MOHUTOPUHTIA;

- IPY HEOOXOIMMOCTH MPOBEICHUS KAlTUTATBHOTO PEMOHTA.

[Ipu HeoOxomumoctu ansa npoBereHus KJO TeXHMYECKOTO COCTOSIHMSI IPHUBIEKAIOTCS
OpraHu3aIy, CelaIu3upyromuecs B oonactu Texunueckoro nuaranoctupoBanust COIIT.

O6beMm komruiekcHoro nauarHoctudeckoro ooOcnenoanusi COIIT ompenensieTcss penieHUEM
TEXHUUYECKOT'O PYKOBOJIUTENS CyObEKTA AIEKTPOIHEPTETUKHY.

Pexomenayetcs crnemyromuii 00beMm:

- COCTaBJICHUE WCIIOJIHUTENbHOM cXeMbl ImuTa mnocrossHHoro Toka (IIIIT) wu  TOKO-
pacupenenuTeabHON CeTH;

- pacuéT M U3MEepeHrne TOKOB KopoTkoro 3aMmbikanus (K3) B pacnpeaenuTenbHON ceTH;

- TMpoBepKa OTKIIOYAIOMIe CIMOCOOHOCTH aBTOMATMUYECKUX BBIKIIOUATENeH U IJIaBKUX
MPEIOXPAHUTENEH;

- IPOBEPKY UYBCTBUTEIBHOCTH 3aIIMTHOM KOMMYTAallMOHHOM anmnaparyphl;

- IPOBEPKY TEPMUUECKON CTOMKOCTH Kabenel nmpu Metamuinyeckux K3;

- TPOBEPKY HEBO3ropaeMoCTH KaOeleld Npu OTKa3e OCHOBHOM 3alllUThl W cpabaThIBAHUU
pe3epBHOI npu Metayunueckux K3;

- IPOBEPKY CEJIEKTUBHOCTH 3AILUTHBIX ANIAPATOB;

- MPOBEPKY COCTOSIHUSI KOHTAKTHBIX COSUHEHUH;

- OTpeIeNIeHe TEXHUYECKOTO COCTOSHUS aKKyMYJISITOPHOU OaTapeu;

- MPOBEPKY pabOTOCTIOCOOHOCTH 3apsITHBIX YCTPOUCTB;

- U3MEpPEHUE EMKOCTHU CETH Ha «3EMITIO»;

- MPOBEPKY pabOTOCTIOCOOHOCTH YCTPONUCTBA KOHTPOJISI H3OJISIIINH;

- IPOBEPKY pabOTOCTIOCOOHOCTH 3aIUTHBIX KOMMYTAIMOHHBIX alllapaToB;

- U3MEpPEHUE YPOBHEH KOHTYKTUBHBIX TIOMEX B TOKOPACTIPEICTUTEIHHOM CETH;

- MPOBEPKY BbINOJHEHU ycinoBuil OMC npu UMHUTALIMKM BO3JEHCTBUS UMITYJIbCHBIX TOMEX;

- mpoBepky Ab mo mynkTy 33.8.1;

- TEIJIOBU3MOHHBIA KOHTPOIb dJIEKTPOOOOpPYHOBaHUS TPOU3BOAUTCS B COOTBETCTBUU C
yKkazanusimu [29] u nmpunoxenus .

[To pesynmbratam KO COIIT nmomkHBI OBITH TPEICTaBICHBI COOTBETCTBYIOIIUE MPOTOKOIBI
U3MEpPEeHH U pacuéToB, 3akmodeHne o coctossuun COIIT, BenoMocTh neeKTOB U peKOMEHIAINH
10 YCTPaHEHUIO 1e()EeKTOB B COOTBETCTBUU € TpeOoBaHUSAMHU [61].
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43 ATPET'ATBHI 1 UICTOYHUKHN BECIHIHEPEBOMHOI'O
IIUTAHUA

OO0BEMBI M HOPMBI HCIIBITAHUN arperaroB M HCTOYHUKOB OecmepeboitHoro murtanus (ABII)
JIOJI’KHBI BBITIOJHATHCS B COOTBETCTBUM ¢ TpeboBaHUsIMU pa3nenoB 5, 10, 11, 18, 24, 27, 30, 33, 34
HACTOSIIETO CTaHAaPTa U HHCTPYKIUH 110 SKCIUTyaTalluy H3TOTOBUTENEH 000pyI0OBaHHUS.

43.1. KoMmieKcHOe TMAarHOCTHYECKOoe 00C/IeI0BaHNe

KomnekcHoe auarnoctuueckoe oo6cnenoBanue (KJO) ABII nmpoBoauTcs 1o OTAEIbHBIM
mporpamMmam ¢ ydetrom TpedoBanuii [61] u pekomeHaamnuii myHkTa 4.22 HaCTOSIIETO CTaHAApTA.

KommiekcHOe MarHOCTHYECKoe OOCIe0OBaHWE arperaroB M HCTOYHUKOB OecrepeOoiHOoro
IIUTaHWUsI PEKOMEHAYETCS IIPOBOIUTH!

- B Cily4yae OTCYTCTBUS JMHAMMKH HM3MEHEHMM IUArHOCTUPYEMbBIX I1apaMETPOB B CTOPOHY
yXyJuieHus nocne 12 et ¢ Hayana SKcIulyaTalluid CHIIOBOIO 00OpyAOBaHus, a B AajbHelmeM 1 pa3
B 4-6 JIeT 1Mo pPemeHnI0 TEXHUYECKOTO PYKOBOIUTEIISI HA OCHOBAHUH PE3YJbTAaTOB MEPHOIHYECKOTO
PErIaMEHTHOIO KOHTPOJIS;

- 17151 000py10BaHMsl, OTpabOTABIIEr0 YCTAHOBJIEHHbIE HOPMAaTUBHOM JOKYMEHTALIMENW CPOKH, - 110
PELIEHUIO0 TEXHUYECKOTO PYKOBOIUTEIS, BHE 3aBUCUMOCTH OT TEXHUYECKOTO COCTOSTHUS;

- Tpu OOHapyXEHUH IHUHAMUKA W3MEHEHUH JMarHOCTHPYEMBIX IapaMETPOB B CTOPOHY
YXYALIEHUS B paMKax IUIAHOBOTO KOHTPOJISL WJIM MOHUTOPUHTA;

- IPU HEOOXOAMMOCTH MPOBEJICHNUS KAlTUTAILHOTO PEMOHTA.

[lpu neobxomumocTn mnsi mpoBedeHus KJIO TEXHHUECKOTO COCTOSHUSI TPHBIICKAIOTCS
OpraHu3aliy, CIEUATU3UPYIOIUecs: B 00JIaCTH TEXHUYECKOTo JAMAarHOCTUPOBAHUS arperaToB U
HCTOYHUKOB OecriepeOOiHOro MUTaHusl.

B 00bEM KOMIIIEKCHOTO AMArHOCTHUYECKOTO 00CIIEI0BAaHUS BXOJAT CIEAYIOIINE pabOThI:

1) AHanu3 NPOSKTHOW MTOKYMEHTAlMM W IMPOTOKOJIOB HUCIBITAHHW arperatoB M HMCTOYHUKOB

OecriepeOOHHOTO MUTAHUS.

2) CocraBjieHHE UCTIONHUTEILHON CXEMBbI, BKITFOYAOIICH:

- 00IIYIO CXEMY;

- CXEMBI AJIEKTPOO0OOPYI0OBaHUS arperaToB 1 HICTOYHUKOB OecriepeO0iHOro MUTaHus;

- CXEMBI PacIpeIeTUTENIbHON CETH, PE3EPBHOIO TUTAHMUSI.

3) Usmepenne TokoB K3, EMKOCTH ceTH Ha 3eMJII0, TOKAa W HANPSDKCHUS MPH HMHUTAIAN
BKJTFOYCHUS BBIKITIOUATEIIS.

4) OueHka COCTOSHUSL aKKYMYIIATOPHOI OaTapeu:

- OCMOTp TOKOBBIX BBIBOJIOB U OaHOK ADB;

- BBISIBJICHHE OTCTAIOIINX DJIEMEHTOB;

- OLICHKA CTETIEHU U3HOCA 110 BHYTPEHHEMY COIPOTHBIICHUIO.

5) IlpoBepka cOCTOSIHHMSI KOHTAaKTHBIX COCJUHEHHI arperaToB W MCTOYHHKOB Oecriepe0oiHOro
MTUTAHUS.

6) 3mepenusi Mo KOHTPOJIIO COCTOSTHUSA 3apsiIHBIX YCTpOUcTB Ab.

7) IIpoBepka ycTpOMCTB KOHTPOJIS U30JISAIIUNA U TTIOMCKA 3 MIIH.

8) IIpoBepka yCTPONCTB 3aIUTHI OT IEPEHAIPSHKEHUH.

9) IIpoBepka pabOTOCTTIOCOOHOCTH 3AIUTHBIX alapaToB.

10) Ananu3 pe3yabpTaTOB U3MEPEHUH, IPOBEICHNE PACYETOB U ONPE/ICIICHHE:

- TEPMHUYECKON CTOMKOCTH M HEBO3TOPAEMOCTH Kabelel;

- YYBCTBUTEIHOCTU OCHOBHOW U PE3€PBHOM 3aIIUT;

- CEJIEKTUBHOCTH 3aLIUTHBIX aIlapaToB.

11) BeImonHeHWE TEIIOBU3UOHHOTO KOHTPOJS JJIEKTPOOOOPYAOBAaHUS B COOTBETCTBUU C
yKkazaHusimu [29] u nmpunoxenus .

[To pe3ynpraTaM TEXHUYECKOTO IHMATHOCTHPOBAHMSI arperaTroB W MUCTOYHHKOB Oecrepe0oiHOro
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MIUTAHUS JOJDKHBI OBITH TIPENCTAaBICHBI COOTBETCTBYIOIIME IPOTOKOJIBI H3MEPEHHH U pacyéros,
3aKIIFOUCHHUE O COCTOSIHMU arperaToB M UCTOYHUKOB OecriepeOOHHOTO MUTaHUS, BEIOMOCTh Ie(EKTOB
¥ PEKOMEHIAIMH 10 YCTPAHEHHIO 1e(DEKTOB B COOTBETCTBUHM ¢ TpeboBanusmu [61].
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INPUJIOKEHUE A
(OBA3ATEJIBHOE)

HOPMbI UCIIBITAHUW TEHEPATOPOB 1 CUHXPOHHBbIX
KOMIIEHCATOPOB, IPOBOAUMBIE IIPU PEMOHTAX
OBMOTOK CTATOPA

O0bEéM M HOPMBI MOONEPALMOHHBIX UCHBITAHUN MPH PEMOHTaX I€HEPATOPOB U CHHXPOHHBIX
KOMIIEHCATOPOB C TOJHOM MJIM YaCTHYHOW CMEHOH OOMOTKHM CTaTtopa MpUBEACHBI B Tabnuuax A.l u
A.2.

[To cpoky SKCIUTyaTallid U COCTOSIHMIO M3OJSIIMM HAa MOMEHT PEMOHTa OOMOTKH T€HEpaTopoB
pasneneHsl B Tabaunax A.1 u A.2 Ha 1Be KaTerOpHUH.

K nepBoii U3 HUX OTHOCATCS OOMOTKM C MUKAQJICHTHOW KOMMAyHIMPOBAHHON WJIM THUIIH30BOM
u3ossinueid, npopadorasmre 10 jeT u MeHee, a Takke OOMOTKH C TEPMOPEAKTUBHON W3OJISIIUEH,
npopaborasire 20 jieT U MeHee (ToCheHUe - MPU YAOBIECTBOPUTEIHLHOM COCTOSIHUU CEPJICYHUKA
CTaToOpa U OCTABIIEHCS YaCTU OOMOTKH).

Ko BTOpOI1 OTHOCATCS OCTanbHBIE OOMOTKH.

[Ipu pemoHTe reHepaTopa (KOMIIEHCATOpa), OCTAHOBJICHHOIO aBapUITHO, HCIBITATEIbHOE
HanpsDKEHUEe Ui OCTaBLICHcs YacTH OOMOTKHM, a Takke JJIs CHATOYHBIX HCIHBITAHUN
YCTaHABIMBAETCS B 3aBUCUMOCTH OT COCTOSIHUS M3OJIALIMA OOMOTKM M YCIOBUH pabOThI
sHeprocucteMsbl, HO He HUXKE 1,2Uxom.

[Tpu yacTHUHOI 3aMeHEe OOMOTKH H30JISALUS BEPXHUX CTEPIKHEH 10 TEXHOJIOTUYECKUM YCIOBHIM
UCIBITBIBAETCS HE NOCIIE YKIIAJKU UX B 1a3bl, a 10 OKOHYAHUH PEMOHTA BMECTE CO BCEl 0OMOTKOM.

[Ipu mpoGoe OIHOTO WM HECKOIBKHX CTEpKHEW BO BpeMsi NMPO(UIAKTUYECKHX HCIBITAHUI
OCTaBIIYIOCS YacTb OOMOTKH BceX Tpex (a3 HEOOXOIUMO UCHBITHIBATh HAIPSHKCHUEM
MPOMBINIIEHHON 4acTOThI, paBHBIM 1,7 Uyon. JlOMyCKaeTCcsi He UCTIBITHIBATH HEMIOBPEXKACHHBIC (Pa3bl
(BeTBM) OOMOTKH, €ciai ObUIa MCKIIIOUE€HA BO3MOXKHOCTH MOBPEXKAECHUS UX U3OJISIIIMU NPU BbIEMKE
CTEPXKHEHN BO BpEMS PEMOHTA.

[Tocne 3amMeHBI WM MIPU PEMOHTE MOBPEXKJIEHHOTO CTEP)KHS (CEKIUH, KaTyIIKH) He0OXO0JIUMO
BHOBb HCIBITBIBATH BCE€ (a3bl TakUM Ke HAOpsHKEHHEM, Kak M TNPUMEHSEMbIM IpHU
HKCIUTyaTal[MOHHBIX HCHbITaHUsAX. [[0 OKOHUAaHUM pEMOHTa IOCJIE BBOJA poTopa Kaxnaas Qasza
O0OMOTKHM UCTIBITHIBAETCS HOMUHAJIBHBIM HalpsKEHUEM.

CrepxHHU (CEeK1IMK), BBIHUMABILIMECS U3 11a30B BO BPEMsI pEMOHTA, UCIIBITHIBAIOTCS, TaK e KaK U
OTPEMOHTHPOBAHHBIE, B 3aBUCUMOCTHU OT CpOKa CIyObl 1o HopMam Tabiui A.1 u A.2.

Tabnuna A.1. O0BEM 1 HOPMBI UCTIBITAHUM W30JISIIMH OOMOTKH CTaTOpa MpU pEMOHTAX
TreHepaTOpPOB M CHHXPOHHBIX KOMIIEHCATOPOB (kpoMme TypOoreneparopos cepuit TBB, T3B, a takxke
TI'B momuocThI0 200 MBT 1 6071¢€€)

HcneiTarenbHOe HAMpsHKEHUE JUTS
TeHEPaTOPOB HOMUHATHHBIM .
. Xapakrtep 1 00bEM
HcnbiTyemslid 371€MEHT HarpsbKkeHueM, kB
peMoHTa
10 6,6 10,5 u BEIIIE

BKJIFOUHTEIHHO
1. CrepxHHU (CeKIMH) A0 YKIAJKH B 3Ukom 3Ukom ITonnasa 3aMeHa
1a3sl - Ma30Bas U30JAMUS 00OMOTKH cratopa

00enx KaTeropui

2. JIoGoBBIC YacTH CTep)KHEH (CEKIIHH) 1,6Uxom 1,5Uxou To xe
710 YKJIaJIKU OOMOTKHU
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HcnbiTyemblid 371€EMEHT

HcnpiTarenbHoe HapsHKEHUE JUTs
reHepaToOpOB HOMUHAIBHBIM
HanpspkeHueMm, kB

Xapaktep 1 00bEM

1o 6,6 10,5 u BBIIIE pemonta
BKJIFOUMTEIIBHO
3. ConpoTusieHue m3omsiuu|  Jig reHepaTopoB ¢ KocBeHHbIM  ([lonHas W
TEPMOMETPOB CONPOTHBJICHUS 1O H| OXJaXKJICHUEM OOMOTKH CTaTopa - |4acTUYHAas 3aMeHa
MOCJI€ YKJIAQJKU B Ma3bl MeraommeTpom Ha 250 B, eciiu B [0OMOTKH craTopa
WHCTPYKIIUY U3TOTOBUTENS HE  |00€HUX KaTeropuid
yKa3aHO WHAYe.
JIy1st TuporeHepaTopoB C BOASIHBIM
OXJIAXKIEHUEM OOMOTKH CTaTOpa -
MeraommeTpom Ha 500 B.
ConpoTHBICHHE U30JISIIIAH - HE
Hiwke 1 MOm

4. V3omsi11ust KPOHIITEHHOB 1,2Uxom 1,2Uxom ITonnas 3aMeHa

00MOTKH craTopa

o0eunx kaTeropui
5. Mzomanuss OaHmaXHBIX  KOJIELL 1,8Usom 1,5Usom To xe
J1000BBIX YacTeld 0OMOTKH
6. CoenuHUTEIBbHBIE U BBIBOJHBIE 2,4U0m 2,4U0m "
IITMHBI 0 YCTAHOBKU HA MECTO
7. CtrepxHHU (CEKLMHU) TOCIE YKIAAKH B
a3kl
a) HIDKHHE 2,8Usom 2, 7Usuom "
0) BepxHUE (OTACIBHO OT HUKHHUX HITU 2,6 Ugou 2,5 Unom "
BMECTE C HUMH )
8. O0motku cratopa ¢ KOCBeHHbIM| 1,28:25Uuonm | 1,28(2 Unont3) |"
OXJIQXKICHHEM (uctbITaHKE
MTOBBIIIICHHBIM BBITIPSIMIICHHBIM
HampsDKeHWeM  Kaxaod  ¢as3el B
OTJICITBHOCTH npu OCTaJIbHBIX
3a3€MJICHHBIX )
9. OOmotka craTopa (HCIBITAaHUE [Tonnast 3aMeHa
KaKIoi (a3pl MO OTHONICHHIO K 00MOTKH cTaTtopa
KOPITYCY U JBYM JIPYTHM 3a3EMJICHHBIM o0enx KaTeropui
dazam) mocrme ee peMoHTa s
reHepaTropa MOIIHOCTBIO, KBT:
a) mo 1000 2 Uyowt1,0, HO HE - To xe

menee 1,5 kB

0) ot 1000 1 BbIlle HA HOMHHAJIBHOE
HarpsbkeHue, kB:
110 3,3 BKJIIIOUUTEILHO 2 Uuont1,0 - "
cBbIne 3,3 10 6,6 BKIIOUYUTEITLHO 2,5 Ugou - "
cBHIIIE 6,6 - 2 Ugon+3,0 |
10. OOmoTka TmoOCHe  yaaJeHHUS 2 Unom 2 Ugom Yactrunas 3aMeHa
MOBPEKICHHBIX CTEPKHEH (CEKITHiA) 00MOTKH MepBOU

KaTeropuu
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HcnbiTyemblid 371€EMEHT

HcnpiTarenbHoe HapsHKEHUE JUTs
reHepaToOpOB HOMUHAIBHBIM
HanpspkeHueMm, kB

10 6,6
BKJIFOYUTEIIBHO

10,5 u BBIIIE

Xapaktep 1 00bEM
peMoHTa

11. 3amacHble U1 OTPEMOHTHPOBAHHbIE
CTepHH (CEKIMM) 0 YKIJIAIKU B MA3bI -
11a30Basi U30JISILIUS

12. JloGoBbIe dYacTH CTEpXKHEH 10
YKJIaJIKH OOMOTKH

13. 3anacHble U1 OTPEMOHTHPOBAHHBIC
CTEp>KHM (CEKLHUM) TMOCe YKIAIKU B
masbl 70 COEAMHEHHS CO CTapoil
0OMOTKO# (HM)KHUE CTEPIKHH)

14. CoOpaHHasi 0OMOTKa C KOCBEHHBIM
OXJIAKJICHUEM (ucpiTaHuE
MOBBIIIEHHBIM BBINPSMIICHHBIM
HampspDKEHUeM  Kaxaod (a3l B
OTJIEIbHOCTH npu OCTaJIbHBIX
3a3eMJICHHBIX )

15. CoOpannast 0OMOTKa CTaTOpa Imocjie
peMoHTa (MCcHbITaHUE KaX 101 (a3bl MO
OTHOIICHHUIO K KOPITYCY U JIBYM JIpYTUM
3a3eMJICHHBIM (hazam)

16. OOMmOTKM ToOcne  ydaleHUs
MOBPEXKICHHBIX CTEPKHEHN (CEKIIMI)

17. 3amacHble U1 OTPEMOHTHPOBAHHbIE
CTEP>KHU (CEKIMH) 10 YKIIAJKH B M3kl -
11a30Basi U30JISILINS

18. JIoboBbIe YacTu cTep KHEN (CEKIIUA)
710 YKJIaJIKU OOMOTKHU

19. 3amacHble U1 OTPEMOHTHPOBAHHBIE
CTEPKHM (CEKIMU) TMOCTEe YKIAIKUA B
masbl 7O COEAMHEHHS CO CTapoi
O0OMOTKOM (HUKHHE CTEPKHH)

20. OOMoOTKa cTaropa C KOCBEHHBIM
OXJIAXKICHUEM (ucnibITaHue
MOBBIIIEHHBIM BBINPSIMIICHHBIM
HampspKeHHeM — Kaxaod  ¢a3pl B
OTIENBHOCTH npu OCTaJIbHBIX
3a3€MJIEHHBIX)

21. CobpanHast 0OMOTKa CTaToOpa rnocie
peMoHTa (MCTIBITaHHE Kaxa0u (a3bl 1o
OTHOIIEHMIO K KOPIYCY U IBYM JAPYTHM
3a3eMJIEHHBIM (pa3am)

217 UHOM

1)3 UHOM

2)4 UHOM

2,72 Uyon, HO HE
BBIIIIE, YEM OBLIO
IIPH BBOJIC
reHeparopa B
IKCILTyaTaI1Io

117 UHOM

117 UHOM

215 UHOM

113 UHOM

212 UHOM

214 UHOM

1,5 Uson

2,7 UHOM

1’3 UHOM

2’4 UHOM

2172 UHOM

1’7 UHOM

1’7 UHOM

2’5 UHOM

113 UHOM

212 UHOM

214 UHOM

1,5 Uson

To xe

YacTtuyHas
00OMOTKM
KaTeropuu

3aMeHa
IIEpBOM

YactuuHas
00OMOTKH
KaTeropuu
To xe

3aMeHa
BTOPOH

22. KoHieBble BBIBOABI B COOpaHHOM
BUJIE /10 YCTAaHOBKHU

2,4 Uson

2,4 Uyon
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HcnpiTaTenbHOE HAPSHKEHUE JUTST
TeHepaTOPOB HOMUHATHHBIM .
. XapaxTep u 00bEM
HcnpiTyemblii 2IeMEHT HarpspDKkeHueM, kKB
peMoHTa
1o 6,6 10,5 u BBIIIE
BKJIFOYUTEILHO

23. OOMoOTKa cTaTopa TOCJe IOJHON 1,7 Usou 1,7 Usou Pemontr 0e3 3ameHEBI
WM YaCTUYHON TMEpPEeKIMHOBKHU Ta30B 0OMOTKH nepBOit
WM NIepenaiky JJ0O0BbIX YacTel KaTeropuu
24. OOMOTKa craTtopa Tocie IOJHOU 1,5 Ugou 1,5 Ugou PemonT 0e3 3aMeHBI
WM YaCTUYHOM INEPEKIMHOBKU Ia30B 00MOTKH BTOPOU
WJIU TIEpETTaiiky JJ0OOBBIX YacTei KaTeropuu™*
25. OO6MOTKa cTaropa IMocjie PEMOHTa, 1,3 Usom 1,3 Unon Pemontr 0e3 3ameHEBI
HE CBSI3aHHOTO C MOABEMOM CTEpXKHEH 0OMOTKH NepBOit
WJIH TIEPEKIMHOBKOM 1Ma30B (KperuieHne KaTeropuu
OaHmaxxeH, MOATpaBKa JKelesa,
MOAKpackKa u T.1.)
26. To xe 1,2 Ugou 1,2 Usou To xe, HO BTOpOH

KaTeropuu
27. O0moTKa craropa TIOCIIE 1,0 Unom 1,0 Uson OOMOTKH 00enx
YCTPAHEHHSI MEJIKUX HEUCIPABHOCTEHN KaTeropuii
WIH OCMOTpa, HE TPEOYIOMIMX CHSTHS
IUTOB WJIM HWHOH pa3dopku  (c
MMPOHUKHOBEHUEM K JIOOOBBIM YacTsIM
4yepe3 JIFOKU), PU KOTOPHIX BO3MOXKHO
BO3JIEMCTBHE HA M30JALMI0 OOMOTKH,
BHYTPUMAIIMHHBIX COCAMHCHUNA HITU
BBLIBOJIOB

[Ipumeuanue-* Ecnu o6MoTKka mpopaboTaina ceeimie 10 jeT, Ho MpoQHIakTHIECKHE UCTIBITAaHHS €€ TIPOBOISTCS
HanpspkeHueM 1,7 Uyoy, TO IPUHAMAETCS UCTIBITaTeNbHOE HANpsDKeHUE 1,7 Uou.

1. B Tabuuiie npuBeieHbl HCIBITATENbHbIE HANPSDKEHNS! TPOMBIIITIEHHOH YacTOTHI, €CIIH CIEUAIbHO HE OTOBOPEHO
MHOE.

2. VcupITanue ceplieyHUKa CTaTOpa MOCIIe YAAJICHHS ITOUIeXKAIINX BBIEMKE CTEPXKHEH 1 yKJIaJIKW HOBBIX CTEP)KHEH U
3aKJIMHOBKH 11a30B MPH TOJIHOW MJIM YaCTUYHBIX 3aMEHaX 0OMOTOK 00EHX KaTeropuii MpOU3BOANTCS 110 MyHKTY 6.12.

3. B Tabmuiyy He BKIIOYEHB HOPMBI THIPABIMYCCKUX HCIBITAHUA DJIEMEHTOB CHUCTEMBI OXJIAXACHHUS VI
THIPOTEHEPAaTOPOB C BOJASHBIM OXJKICHHEM OOMOTKHM CTAaToOpa: MCIBITAaHWE HAa MPOXOJUMOCTh M TePMETHYHOCTD
CTep>KHEH 10 YKIaJAKH UX B Ma3bl, TAKUE K€ UCTIBITAHUS COCTUHUTENBHBIX U BBIBOJHBIX IITHH A0 YCTAHOBKH UX Ha MECTO;
UCTIBITAaHNE HA IPOYHOCTh U FePMETHYHOCTH KOHIIEBBIX BBIBOJIOB JI0 MX YCTAHOBKH, CTAPBIX U HOBBIX IIJIAHTOB, CIIMBHBIX
Y HAaTIOPHBIX KOJIJIEKTOPOB MIOCTIE NX YCTaHOBKH, HCIIBITAHHE OOMOTKH MJIH BHOBD YJIO)KEHHOH €€ YacTH Ha MPOXOIUMOCTh
MocJIe TANKK, HO /10 MPUCOEIMHEHHs NIJIAHTOB, UCTIBITAaHHE BCell OOMOTKM Ha T€PMETHYHOCTH 1OCIIE MPUCOECTHHEHHS
IIJJAHTOB, HO /10 W30JMPOBKHM TMASHBIX COEAMHEHWH. OTH HCHBITAaHHUS NPOW3BOIATCS 110 HOPMAaM H3TOTOBHUTEIIS
reHepaTopa.

Tabmuma A.2. O6bEM U HOPMBI TOONIEPAIIMOHHBIX UCTIBITAHHUI TIPY PEMOHTE OOMOTKHU CTAaTOpa
typborenepatopoB cepuii TBB, T3B, TI'B (kpome TI'B-25)

HopwMa ucneitanus
[Tponomxkwure [Ipumeuanue
JILHOCTD

[ToonepaninoHHOE UCTIBITAHKE
3HaueHue

Iosnasi 3aMeHa 00MOTKH cTaTOpa

1. HcneiTanue cTepkHed OOMOTKH [0
YKJIaJIKH UX B Ta3bl
1.1. McnibiTanye Ha IPOXOAMMOCTB:!
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Hopma ucnbiranus

[ToonepanoHHOE UCTIBITAHUE [Tponomxkwure [Ipumeuanue
3HaueHue
JBHOCTD
a) typOoreneparopos TBB-T3B - Bomoit 0,1 - s TBB-200-2
MpY U30BITOYHOM JABJICHUHU BOJABI HA BXOJIE 0,08
B cTepxkeHb, Mlla
Pacxon Bompl Ha  cTepkeHb (UM
MOJIYCTEPKEHb B CTEPIKHSAX, COCTOSIIUX U3
JIBYX MTOJIOBUHOK), a/c, VTS
TypOOT€HEepaTOpPOB:
TBB-160-2E 0,21+0,04 -
TBB-165-2 0,278+0,04 -
TBB-200-2 (30 na3oB) - Ha noaycrepxkenb | 0,164+0,02 -
TBB-200-2A, TBB-220-2A, TBB-220-2E |0,164+0,025 -
TBB-320-2, TBB-350-2 0,184+0,03 -
TBB-320-2E 0,156+0,023 -
TBB-500-2 (BepXHHIi CTEPKECHB ) 0,271+0,04 -
TBB-500-2 (HuXHHIA CTEP>KEHB ) 0,231+0,03 -
TBB-500-2E (BepxHHUii CTEPKCHB ) 0,28+0,04 -
TBB-500-2E (HmkHHUI CTEpKEHb ) 0,24+0,036 -
TBB-800-2, TBB-800-2E, 0,327+0,06 -
T3B-800-2, TBB-1000-2
(BEpXHHIA CTEPIKECHB )
TBB-800-2, TBB-800-2E, 0,283+0,05 -
T3B-800-2, TBB-1000-2
(HMDKHUH CTEpKEHD )
TBB-1000-4 (BepxHuUli CTEPIKEHBD ) 0,354+0,071 -
TBB-1000-4 (HrxHUI CTEPKESHB) 0,304+0,061 -
TBB-1200-2 (BepxHHUii CTepKEHB) 0,164+0,022 -
6
TBB-1200-2 (HuXHHI CTEp>KEHB) 0,142+0,021 -
3
6) TypOorenepatopo TI'B-200M*, TI'B- 0,05 -
500-2 - Bomoit Mpu W3OBITOYHOM JABICHHUH
BO/JIbI HA BXOJIE B cTepKeHb, MIIa
KonTposnbhblii 00BEM (1) u
MPOJOIKUTENFHOCTh HMCTEUeHHs (C) IS
TypOOTeHepaTopoB:
TI'B-200M* 8,8 He Gonee
40 c

TI'B-500-2 6,4 To xe
B) TypOoreneparopo TI'B-200 u TT'B-300 1000 - WcnpiTanue  mpoBoauTcs
- BO3AYXOM IO TpyOKam Tpu JaBICHHUU Ui KaKIoW  TpyOKu
BO3/yXa Ha BXOJIe B TPYOKY, MM BOJ.CT. CTepXHS C YyCTaHOBKOH

CHeIHMalbHOM HAcaJKu Ha

BBIXOJI€ U3 TPYOKHU
JlaBieHre Ha BBIXOJIE U3 TPYOKH, MM BOJI.
CT., JIIsl TypOOTE€HEepPaTOPOB:
TI'B-200 170-220 -
TI'B-300 200-260 -
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Hopma ucnbiranus

[ToonepaninoHHOE UCTIBITAHHE [Tponomxkwure [Tpumeuanue
3HaucHUE
JIBHOCTb

1.2.  HcnblTanue Ha [POYHOCTh U

repMETUYHOCTh - BojoH, Mlla, s

TypOOT€HEepaTOpPOB:

TBB, T3B 15 10 g

TI'B-200M*, TT'B-500-2 2 54 Pasnocts  gaBieHuii B
HavaJie ¥ KOHIIC BBIICPIKKU
JOJDKHA ObITh He Oosee
0,05 MIla o cpaBHEHUIO C
3aBEIOMO UCIIPABHBIM
CTEP)KHEM

1.3. WcnplTanue M30IALMU 11a30BOM YacTH 31ech U Jajee - HCIBITaHue

HampsbkeHueM, KB, TypborenepaTopos: MOBBIIIEHHBIM
IePEMEHHBIM
HaIpsHKEHUEM
IPOMBINIICHHON 9aCTOTHI,

a) TTB 3,0 Usom 1 MuH €CIM 3TO HE OrOBOPEHO
CITELIMAILHO

0) TBB ¢ HomunanbapiM HanpsikeHUueM 10| 2,7 Usom 1 MuH

20 kB

B) TBB, T3B ¢  HOMUHaJIbHBIM 62 1 MmuH

HanpspkeHueM 24 kB

1.4. Ucneitanue Ha kopoHupoBaHue mnpu| 1,5 Uuom 3 MUH Homyckaetcs

CHIDKCHUU HAPSDKEHUS TTOCIe paBHOMEpPHOE  CBCUCHHE
roay0oro nera.

HCIIBITAHUS Caeuenue Oemoro u
JKEJITOTO LIBETOB HE
JIOITYCKAETCSI

1.5. Ucnerranue msomsaiuu 1000Boi yactu| 1,5 Unou 1 MuH

HanpsDKeHUEM

1.6.  UcnblTaHue  M30IALMM  MEXAY 1,0 1 MuH

MOJIYCTEPKHIMH  (CTEpXKHEH, CO-CTOSIINX
U3 JIByX IIOJIOBUHOK) HampsbkeHuem, kB
(nns TypOoreneparopa TBB)

1.7. UcnpITaHue U30JISIINN:

MEX1y BCeMH TpyOKaMu;

MCKIOY KaXXIbIM SJICMCHTApHBIM
MIPOBOJHUKOM U BCEMU TPyOKaMH.
[IpoBepka mNpPOU3BOAUTCA OT MCTOYHHUKA
MIPOMBIIIITICHHON 4acTOTHI TUIs
TypOOTreHepaTropoB, kB:

He 6osee ogaoro
3aMBIKaHUS
3aMI)IKaHI/I$[ HGHOHYCTI/IMI)I

TI'B-200 mo N 01585 BKIIOUYHUTEILHO 0,036
TI'B-300 1o N 02342 BKIIFOUUTEIBHO 0,036
TI'B-200 ¢ N 01586 0,22
TI'B-300 ¢ N 02343 0,22
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Hopma ucnbiranus

[ToonepanoHHOE UCTIBITAHUE [Iponomxure [Ipumeuanue
3HaueHue
JBHOCTD

2. HUcnbpiTanue wu30a0UM  KPOHIITEWHOB,| 1,4 Usou 1 muH

HIMHOJEpKaTesleld U O0aHAaKHBIX KOJell 10

YCTaHOBKHU HAIPSKEHUEM

3. HcoblTaHue  COCOUHUTENBHBIX U

BBIBOJIHBIX IIUH /10 YCTAHOBKHU

3.1. UcnpiTanue Ha NpOXOJIUMOCTb:

a) y Ttypboreneparopo  TBB-T3B - -

MIPOTYBKOM BO3/1yXOM

0) ms typoorenepatopos TI'B-200, TI'B-

300:

- JIaBJICHHWE BO3/lyXa Ha BXOJE B IIKHY, MM 1000

BOJ. CT.

- IaBJICHUE Ha BBIXO/JIC U3 IIUHBI [To tabmume A.3 HcnbiTanus npoBOsATCS CO
CIelMaIbHON Hacagkou Ha
KOHIIE [ITUHBI

- g Typborenepatopo TI'B-200M*, - - Jlo mailku HaKOHEYHUKOB

TI'B-500-2 npoyBKOii BO3AYyXOM IPOXOJUMOCTh LIMH
POBEPSIETCS APUKOM T10
I'OCT 3722-2014.
Juamerp mapuka, Mm:
15,875 - i TTB-200M *
14,288 - nns TI'B-500

3.2. Hcnbltanue Ha  NPOYHOCTh U

TepPMETUYHOCTh - BOJION TUTST

Typboreneparopon, MIla:

TBB, T3B 1,5 10 g

TI'B-200M*, TT'B-500-2 3,0 15 Mun

3.3. HcnpiTanue HU30JISIIUNU IIUH

HarnpsbKkeHueM, KB, 11 TypOoreHepaTopos:

a) TTB 2,4 Uyom 1 MuH

6) TBB ¢ nHomuHansHbM HamnpspkeHHEM 10| 2,0 Ugont3 1 MuH

20 kB

B) TBB, T3B ¢  nHomuHambHBIM| 2,0 Ugontl 1 MmuH

HanpspkeHueM 24 kB

3.4. Ucnbitanue — M3OIALMH  MEXKAY 1,0 1 MuH

MoNymMHaMu (IIWH, COCTOSIIIMX U3 JBYX

MOJIOBUHOK)  HampsbkeHueM, kB, s

TypborenepatopoB TBB

4. HcnblTaHWE KOHIIEBBIX BBIBOJIOB B

coOpaHHOM BUJE (10 yCTaHOBKH)

4.1. HcnelTanne Ha IPOYHOCTH U

F€PMETUYHOCTD - BOJIOM JUISt

Typboreneparopon, MIla:

TBB, T3B 2,5 lu

TI'B-200M*, TT'B-500-2 3,0 74
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Hopma ucnbiranus

[ToonepaninoHHOE UCTIBITAHHE [Tponomxkwure [Tpumeuanue
3HaucHUE
JIBHOCTb

Ucneitanue Ha npoxogumocts mist TI'B-

200M*, TI'B-500-2 mpoayBKO# BO31yXOM

pH:

- U30LITOYHOM JaBJcHHMH Ha Bxoze, MIla 0,14 -

- n30BITOYHOM JaBJIeHUH Ha Beixone, MIla | He menee [IpousBoaurcs co

0,07 crenuajJbHON Hacagkoul Ha

BBIXOJIC BO3/IyXa

4.2. HcneiTaHue Ha TEPMETHUYHOCTH - 0,6 1y

BO3AYXOM i TypOoreneparopos TI'B-

200, TI'B-300, MIla

4.3. McnblTanue U30J50UHN HANIPSKEHUEM 2,4 Ugon 1 muH

5. HWcoplTagpe I1UIAHTOB  BOJOW  HA

MPOYHOCTH U TEPMETHYHOCTD:

- u1st TypO6oreneparopoB TBB, T3B, Mlla:

HOBBIX 1,5/1,0 30 Mur |B  uucmurene - A
IIJJAHTOB JIMaMeTPOM
15 mm,

CTapbIX 1,0/0,8 30 MmuH B 3HaMeHareine - A
IIJIAHTOB JTUAMETPOM
21 mMm

- jmns  TtypboreneparopoB TI'B-200M*, 0,8 5 MuH

TI'B-500-2 (muametp 21 mMm)

6. HcmplTanue CIWBHBIX H  HAIOPHBIX

KOJIJICKTOPOB Ha MIPOYHOCTH i

repMeTUYHOCTh - BoAou, MIla, mnocne

YCTaHOBKH, JJI TypOOTeHEpaTOPOB:

TBB, T3B 2,5 lu

TI'B-200M*, TT'B-500-2 25 30 MuH

7. Onpenenenue XapaKTePUCTUK CwM. myHKT 6.12

Cep/iIeyHUKa cTaTopa Ipu HarpeBe METO/I0M
KOJIbIIEBOI0 HAaMarHWYWUBaHHUSA O WU IIOCIE
YKJIaJIKh OOMOTKHU U 3aKJIMHOBKH 1a30B MPH
uHaykiuu 1,4 Tn

8. N3mepenue CONPOTUBIIEHUI
MTOCTOSTHHOMY TOKY TepMoTIpe-
oOpa3oBareneit conpoTuBieHus, OM:

- 10 yCTaHOBKH

- ITIOCJIC 3aKJIMHOBKH I1a30B

9. UcnpiTanne HUKHUX CTEP)KHEH 0OMOTKH
IIOCJIE YKJIAJKH UX B 1a3bl

HACTOALICTO CTaHAapTa

[IpuBeneHHoE K
TEeMIIEpaType U3MEPEHUS
MTaCIIOPTHOE 3HAYCHHE
To ke mroc
COIIPOTUBJICHUEC BBIBOAHBIX
IIPOBOJIOB

9.1. HcnplTanue W30JILMM CTEPKHEH OT
KOpIlyca HalpsKeHHeM, KB:
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HOOHGpaHI/IOHHOC HUCIIBITAHUC

Hopma ucnbiranus

IIponomxure
JBHOCTb

3HayeHue

[Ipumevanue

ay TIB, TBB ¢
Hanpspbkenuem 110 20 kB
6) TBB ¢ HOMHHaJIBHBIM HampsHKEHUEM
24 xB

B) T3B ¢ HOMHHaJbHBIM HaNpSKECHUEM
24 xB

9.2. HcnbiTaHue Ha KOPOHUPOBAHUE - IIPU
CHW)KCHUU HAIPSDKEHUS I0CIE UCIIBITAHUS
9.3. Hcnbitanue  M3OJALMH  MEXKAY
HOJTyCTEPXKHIMHU (CTEPKHEH, COCTOAIMNX U3
IBYX TOJOBUHOK) TypOoreneparopos TBB
HanpsbkeHuem, kB
9.4. MHcnbiTanue
BO3JyXOM C

HOMHHAJIBbHBIM

Ha  T'€pMETHYHOCTb
no0OaBleHUEM  XJIaJl0Ha
(bpeona) TeYencKaTeleM TUTSt
Typboreneparopos  TBB, T3B, TI'B-
200M*, TI'B-500-2, MIIa

9.5. McnipiTaHue Ha MPOXOIUMOCTh TPYOOK -
BO3ayxoM st TypOoreneparopos TI'B-
200, TT'B-300

10. HcnoelTaHue  BEpXHUX  CTEpXKHEH
OOMOTKH MOCJ€ YKIaJKH UX B Ta3bl

10.1. UcnbpiTanue U30J4LUU CTEp)KHEH OT
Kopmyca (O BBIMIOJIHEHUS 3aKJIMHOBKH

T1a30B) HAMpPSHKEHUEM, KB, JUIS
TypOOTreHepaTopOB:
a) TI'B, TBB ¢ HOMHUHAJIbHBIM

HanpsbxkeHueM 10 20 kB

6) TBB ¢ HOMUHaNbHBIM HampsikeHueMm 24
kB

B) T3B ¢ HOMMHANBHBIM HamnpskeHueMm 24
kB

10.2. UcnplTaHue Ha KOPOHUPOBAHHE

- TpU CHIWKEHMM HANpsDKEHUS —Iocie
WCTIBITAHUS

10.3. HcnbiTaHue  M3O0MSALUU  MEXKIY
MOJIYCTEPKHIMHU (CTEP>KHEH, COCTOSIIUX U3
IBYX TIOJIOBMHOK) HampsbkeHueM, KB,
Typboreneparopos TBB

1 Mmun

2,5 Usow
49,0

1 Mmun

1 Mmun

52,0
1,15 UHOM

5 MuH

1,0

1 Mmun

Boznyx nomken cBoOOIHO
MIPOXOIUTH Yepe3 BCe

TpyOKHU
2,4 Ugou 1 MuH
490 1 MuH
50,0 1 MuH
1,15 Usou 5 MHH
1,0 1 mun

CM. mpumeydaHue K MyHKTY

1.4

[Ipn HEBO3MOXXHOCTHU
U30JIMPOBAHMUS  BEPXHUX
CTEpKHEW OT  HIKHUX

JIONyCKAeTCsl MpOBEIeHUE
WCTIBITAHUS COBMECTHO C
HIDKHUMH CTEPKHAMU
Honyckaercs
POBOJUTH

CM. mpumedaHue K MyHKTY
10.1, a)

CM. mpumeydaHue K MyHKTY

1.4

HE
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10.4. MUcnbiTanue Ha TepPMETHYHOCTH 0,3 -
BO3lyXOM ¢  J00aBlieHHEM  XJaJloHa
(ppeona) TeYCHCKATEIIeM TUTST
typborereparopos TBB, T3B, TI'B-

200M*, TT'B-500-2, MI1a

10.5. UcnipITanue Ha MPOXOAMMOCTD TPYOOK
- BO3ayxoM mis TypboreneparopoB TI'B-
200, TI'B-300

11. U3mepenne CONpPOTUBICHUS H3OJSLUU
TEPMOCONPOTHUBIICHUS METaOMMETPOM Ha
HanpspkeHue 500 B, MOm

12. HcnblTaHue H30JALMUA OT KOpITyca
BEPXHUX M HUKHUX CTEP)KHEU COBMECTHO
MOCJIe YKIJIAJKHU B Ma3bl U 3aKJIMHOBKY 11a30B
HarnpsbKkeHueM, KB, 1 TypOorenepaTtopos:
a) TI'B, TBB ¢ HOMHHAJIbHBIM
HarpsbxkenueM 10 20 kB

0) TBB ¢ HOMHHaJIBHBIM HaNpPsHKCHUEM
24 xB

13. IlpoBepka Ha MOHOJUTHOCTb MasHBIX
COCIMHEHU I

13.1. YpTpa3ByKOBBIM TPUOOPOM
Cpennee 3HaYeHHE MOHOJIUTHOCTH YETHIPEX
WIM IIECTH WU3MEpPEHUM MOIDKHO OBITh HE
MeHee MOHOJUTHOCTH dTanoHa, %:

- mpu
TIPUTIOS
- TIPU UCTIOJIH30BaHUH CePeOPSHOTO MPUTIOS
[Ipu 5TOM HU OAHO 3HAYEHUE W3MEPEHHOU
MOHOJUTHOCTH HE JIOJDKHO OBITH MEHBIIIE
3HA4YE€HHS] MOHOJMTHOCTH dTaloHa, %:

- TOpU  UCIOJB30BAHUU  OJIOBSHUCTOTO
TIPUTIOS

- IPY UCTIOIB30BAHUU TBEPJOTO MPUIIOS
13.2. BuxpeTokoBbIM ITPpHOOPOM

3HavyeHue MOHOJUTHOCTH nanku,
BBITIOJITHCHHOW  OJIOBSHHCTBIM  TIPHIIOEM,
JOKHO OBITh HE MEHEe MOHOIHTHOCTH
sranoHa, %

HCIIOJIBb30BaHHMHU  OJIOBAHHCTOI'O

Bo3nyx nomken cBoOOIHO

MPOXOIUTH Yepe3 BCe
TpyOKH

He menee
1,0

212 UHOM

49,0

15

20

10
15

70

1 MuH

1 MuH

[Ipy naiike xaxao0il mapsl
3JIEMEHTapHBIX
MIPOBOJIHUKOB B
OTIEIBHOCTH COEOUHEHUS
TOJIBKO OCMATPUBAKOTCS

14. WcnreiTanue HU30JISIIUU MEKY
MOJTYBETBSIMH OOMOTOK, COCTOSIIIIUX U3 IBYX
MOJIYBETBEH, MOCIe 3aKJIMHOBKHU Ma30B J0
MOJICOe TUHEHUS COEIMHUTEILHBIX
BBIBOAHBIX INMH M KOHIIEBHIX BBIBOIOB
TypOorereparopoB TBB, Hanpspxkenuem, kB

0,5

1 Mmun
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15. N3mepenue COIIPOTHBIICHUI
MTOCTOSIHHOMY TOKY OOMOTKH B XOJIOAHOM
COCTOSIHUM Ka)KIO0H BETBU H (ha3bl 0OMOTKH.
Pacxosxienre 3Ha4yeHN COMPOTUBIICHUN HE
IIOJDKHO OBITH Ooitee, %:
Mexay (azamu 2,0 -
MEXTy BETBIMU 5,0 -
16. UcnibiTanue oOMOTOK Ha IpoxoauMocTs|  Pacxon -
- BOJOM IOCJIE MAaKK BCEX COEAUHEHM, HO| BOJbI UEPE3
JI0 YCTAaHOBKH (PTOPOILIACTOBBIX IIJIAHTOB M| KaKIYIO
M30JIMPOBKHU TFOJIOBOK: 1(S113
JIOJIKEH
OLITH HE
menee 70 %
YKa3aHHOTO
- g redeparopoB  TBB, T3B| B nyHkre
OTIPENIEISAIOTCS PacXoAbl Mpu AaBieHuu Ha| 1.1 manHOM
noxaue 0,1 MIla TaOJIULIBI
JUIS
reHEPaToOpo
B
MOILIHOCTBIO
500
- s renepatopoB TI'B-200M*, TT'B-500-| MBtu
2 Ui KaKIOTO CTEpKHS OIpenensercs| MeHee, U
MIPOJIOJ>KUTENIBHOCTh UCTEUEHUSI BOJbI MPU 90 %
naBineHnn Ha nonxade 0,05 Mlla wu|ykazaHHoro
KOHTPOJILHOM 00béMe 6,26 1. B IIYHKTE
1.1 g
reHEePaTopo
B
MOIITHOCTBIO
800 MBT n
Ooitee
[IponOmKUTENIBHOCTE ~ UCTEYCHUS  JJIA
CTEp’KHEU reHepaTopoB:
TI'B-200M* He Gonee 42
c
TI'B-500-2 He 6onee 50
c

17. UcnplTanne COSMMHUTENBHBIX IIMH Ha
MPOXOUMOCTD - IPOJTYBKOM BO3YXOM JJIs
Typ6oreneparopos TI'B
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18. MUcneiTanue Bceld OOMOTKH — Ha

MIPOYHOCTH ¥ TEPMETUYHOCTH - BOJIOM TOCTIE

nmaikd BCEeX COCAWHEHMI, HO 10 HX

W30JMPOBKU U TIOCIE€ MPUCOCTUHEHUS

nutanro, MlIla, mist TypOoreHepaTopos:

TBB, T3B 1,0/0,8 24 4y B  4ucmurene - oA
[UTAHTOB JMaMeTpoM
15 mM, B 3HaMeHaTene - 11t
[UTAHTOB JUaMeTpoOM
21 mm

TI'B-200M*, TT'B-500-2 0,8 10 4a 3menenue JABJICHUS
BOJIBI 32 BpPEMsl BBIIEPKKHU
He Oounee 50 kxlla

19. UcnbiTanue BBINIPSIMIICHHBIM

HalpsOKEHUEM  M30JIAIMH  TIOJIHOCTBIO

coOpaHHON OOMOTKM Kaxaoh ¢a3el B

OTJIETTLHOCTH MPH OCTATBHBIX 3a3€MJICHHBIX

¢azax, kB, ans renepatopos:

TI'B-200 40 1 Mmun CM. myHKT 6.4 HACTOSIIETO
CTaHaapTa

TI'B-300 50 1 MuH

20. WcnplTaHWe TOJHOCTBIO COOpaHHOM

00MOTKH

20.1. UcnipITanne u30sIuK KaXk 101 a3kl B

OTJIETTLHOCTH TIPU OCTATBHBIX 3a3€MJICHHBIX

HampsbkeHueM, KB, ans TypborenepaTopos:

a)y TI'B, TBB ¢ sHomuHambHBIM| 2 Ugout3 1 MmuH [Ipn UCIIBITAaHUU

HanpsbxeHueM 10 20 kB reHeparopos TBB, T3B,
TI'B-200M*, TI'B-500-2
no  oOMOTKE  JOJKEH
UPKYJIUPOBATH JUCTUILISAT
C YAEJIbHBIM

6) TBB, T3B ¢ HOMHHAJIBHBIM 49 1 MmuH CONPOTHUBIICHUEM €€ MEHEe

HanpspkeHueM 24 kB 100 xOM-cMm u pacxon ero
NOJDKEH OBITH HE MeEHee
HOMHUHAJIBHOTO (€ciau B
WHCTPYKIIUU H3TOTOBUTENS
HE yKa3aHO WHaye)

20.2. VicripiTaHue Ha KOPOHUPOBAHHE 1,15 Usiou 5 MuH CM. mpuMedaHue K MyHKTY

- TPU CHIDKEHUU HANPSOHKEHHUS TOCIe 1.4 Hacrosiei TabIuIIbI

WCTIBITAHUS

21. U3mepenue conpotusieHus nsoisauuu| He menee 1 1 mun

TepMompeoOpazoBareseii COMpOTUBICHHS,
3aJI0KEHHBIX B Ma3bl M YCTAHOBJIEHHBIX B
KopIyce TypOOreHepaTopa, MeraOMMETPOM
Ha Hanpsbkenue 500 B, MOm

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

229

Hopma ucnbiranus

[ToonepanioHHOE HCIIBITAaHHUE ITponomxure [Ipumeuanue
3HaueHue
JBHOCTb
22. MctibITaHne U30JIUUH OOMOTKHU CTaTOpa Uson 1 muH CM. mpumeydaHue K MyHKTY

HaNpsDKEHUEM  [POMBIIUICHHON YacTOTHI
1ocjie  3aBOJKM pOTOpa B CTarop |
YCTaHOBKH ILIUTOB JIO 3alIOJHEHHS CTaTopa
BOJIOPOJIOM

20. Honyckaercs
UCTIBITAaHHE npu
3aMoJHeHUN cTaTtopa
WHEPTHBIM  Ta30M WU
BOJIOPOAOM c
COOJIFOJICHEM  YCIIOBHUI

paznmena 6.5 HacCTOSIIETO

cTaHjapra

YacTruyHasi 3aMeHa 00MOTKH CTATOPA NMePBOi KaTeropuu (TypooreHepaTopos,
npopadoraBmux 10 10 jeT, npu TepMopeakTHBHON U30Js1uH - 10 20 j1eT)

23. HcnelTanme  OocTaBIICHcS  4JacTu

OOMOTKHM TIOCTIE YAalleHUs MOBPEXKICHHBIX

CTEpKHEU

23.1. Ucnbrtanne u3omsamuu Kakaoi Gasel B 2 Usow 1 MuH B cnydae 3ameHBl TOJIBKO

OTIEIBHOCTH, npu OCTaJIbHEIX BEPXHUX CTEp>KHEH

3a3eMJICHHBIX, HAIIPSHKEHUEM UCIIBITAHUE TTPOU3BOJIUTCS
HanpsokeHueM 1,7 Usow.
[Ipu ucnbITaHUN U3OJIALIHH
Typborenepatopos  TBB,
T3B, TI'B-200M* u TI'B-
500-2 mo 0OMOTKE JOJKEH
UPKYIUPOBATH TUCTUILISAT
c yACIbHBIM
CONPOTHUBIIEHUEM
100 xOm:cm  (ecmm B
WHCTPYKIIUUA U3TOTOBUTEISI
HE YyKa3aHO WHaye) U
pacxoll ero JOKEeH OBbITh
HE MCEHEe HOMHHAJIBLHOIO
WJIM IJIAHTY JTOJKHBI OBITh
CHSTBI

23.2. HcnoplTaHue Ha MHPOYHOCTH U [To mynkry 18

F€PMETUYHOCTD - BOJIOM, TS

typboreneparopos  TBB, T3B, TI'B-

200M*, TT'B-500-2

23.3. Hcneltanme Ha  OPOXOJUMOCTH

CTepXKHEH 715 TypOOreHepaTopoB:

- TBB, T3B, TI'B-200M*, TI'B-500-2 - [To mynkTy 16 [IpousBoguTcs B ciydae,

BOJOH

- TT'B-200, TT'B-300 - Bo3myxom

ITo mogmynkram 9.5 u 10.5

eclu MPEIOIAraeTcs
YXYIIICHHUE
MPOXOJIUMOCTH  CTEPIKHEMN
B
OCTaBIIeHCS
00OMOTKH

qaCTHu
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24. N3mepenue COIIPOTUBIICHUS 2 -
IIOCTOSIHHOMY  TOKY  HEHNOBPEXJICHHbIX
BeTBe wiam (a3 ocraBOICWCs YacTU
OOMOTKH. 3HayeHue U3MEPEHHOTO
COIIPOTHBIIEHUS HE JIOJDKHO OTINYATHCS OT
3HA4YeHUs MPEIbIAYIIEero u3MepeHus oonee
ueM Ha, %
25. Onpenenenne xapakrepuctuk| Cranb
CepJe4YHUKA CTaTOpa IIPU HarpeBe METOJOM| JOJKHA
KOJIBLIEBOTO ~ HAMarHW4YMBaHMUs  IOCIJE|yIOBIETBOP
ylaJ€HUsl MOBPEXKICHHBIX CTEPXKHEH U ATh
YKJIQJIKd HOBBIX CTEp)KHEH M 3aKIMHOBKH|TpeOOBaHUS
1a3zoB cTaTtopa npu uHaykuuu 1,4 Tn M,

yKa3aHHbIM

B IIyHKTE

6.12
HACTOSAIETO

CTaHJapTa
26. HcnbiTanue HOBBIX u [lo mynkry 1
JI€MOHTUPOBAHHBIX ~ CTEp)KHEH OOMOTKHU
reneparopos TBB, T3B no ykmanku ux B
a3el
27. WcnblTaHWe HOBBIX CTEp)KHEH JUIs [lo mynkry 1
reHeparopoB TI'B 1o yknaaku ux B masbl
28. MHcnplTaHue J€MOHTUPOBAHHBIX U
OTPEMOHTHUPOBAHHBIX  CTEp)KHEH A
reHeparopoB TT'B 10 ykiagku ux B massl
28.1. McnipiTaHne Ha MPOXOAUMOCTD ITo mynkry 1.1
28.2. Ucnertanne n3onanuu na3oBoi yactu| 2,7 Unom ‘ 1 MuH
HaIpsHKEHUEM
28.3. VcnblTanne Ha KOPOHUPOBAHUE - TIPU [To mynkty 1.4
CHW>)KEHUHU HAIPSKEHUS T0CIE UCIIBITAHUS
28.4. Ucnerranue n3oisun 100080o# gactu| 1,3 Unon ‘ 1 MuH
HaIpsHKEHUEM
29. HcnbiTanne HOBBIX u ITo mynkTy 3
OTPEMOHTHUPOBAHHBIX COEAUHUTEIBHBIX H
BBIBOJIHBIX HIMH JIO YCTAHOBKH
30. Hcneitanne HOBBIX u ITo mynkry 4
OTPEMOHTHPOBAHHBIX KOHIIEBBIX BBIBOJOB
710 YCTaHOBKH
31. McnplTanue U30JSIUH KPOHIITEHHOB U [To myHKTY 2
LIMHOAEPIKATENEH 10 YCTaHOBKU
32. HcnblTaHne HOBBIX M ITOBTOPHO [To mynkTy 5

UCIOJIb3yEMBIX IIJIAHTOB Ha TMPOYHOCTh U
FCpMETUYHOCTE OO0 HX YCTAHOBKHU JJIdA
typborenepatopos  TBB, T3B, TI'B-
200M*, TT'B-500-2
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33. HcnpiTaHue peMOHTHPYEMBIX CIMBHBIX ITo mynkty 6

Y HaIlOPHBIX KOJUIEKTOPOB HA MPOYHOCTh U

TePMETUYHOCTD BOJIOH s

typboreneparopos TBB, T3B, TI'B-

200M*, TI'B-500-2

34, HcnbelTaHWe  HWKHHX  CTEp)KHEH

OOMOTKM TIOCT€ YKJIaJKd HUX B TMa3bl

HanpsHKeHUEM JUIsl TypOOTreHepaTopoB:

TBB, T3B ITo mynkty 9

TT'B 2,4 Uyon 1 Mun

35. MUcnbiTaHue  BEpXHHMX  CTEpXKHEH [Ipu HEBO3MOXXHOCTH

OOMOTKM TOCJI€ YKJIaJKU HMX B Ia3bl 10 U30JIUpOBATh BEpXHUE

BBITTOJIHEHUS 3aKJIMHOBKH Ma3oB CTep)KHH  OT  HIKHHX

HanpsHKeHHUEM JUIsl TypOOTreHepaTopoB: JIONYCKAETCsl  MPOBOJUTH
UCTIBITAHUSI COBMECTHO C

TBB, T3B ITo mynkry 10 HwkHUMU. Ecnu mpu 3Tom
HIDKHUE CTEep)KHU
NPUHAAISKAT OCTaBIIEHCS
4acTu OOMOTKH, TO
UCTIBITATEIbHOE
HarnpsHKeHNE

TI'B 2,2 Usowm 1 MmuH BEPXHUX CTEpXKHEH HE
JIOJKHO MPEBBIIIATH
UCTIBITATEILHOTO
HaNpsDKEHUS JTOM  4YacTH
00OMOTKH

36. N3mepenne COTIPOTHBIICHHUH [To mynkTy 8

MIOCTOSIHHOMY TOKY BHOBb YJIOXEHHBIX

TepMoTpeoOpa3oBaTeieil COMPOTUBICHHS

37. V3mepeHne CONPOTUBIICHUS W3OJISILMH ITo mynkry 11

BHOBD YIIO)KEHHBIX B na3el

TepMonpeoOpa3oBaTeneil  CONpOTUBICHUS

MeraoMMeTpoM Ha Hamnpsiokerue 500 B

38. IIpoBepka Ha MOHOJIUTHOCTH BHOBB ITo mynkry 13

3alasHHbIX COEAVMHEHUN

39. N3mepenune COIIPOTHUBIICHUS ITo mynkry 15

MIOCTOSTHHOMY TOKY OOMOTKH B XOJIOJTHOM

COCTOSIHUHM Ka)KJOU BETBH U (a3bl 0OOMOTKH

40. HUcnblTaHne Ha NMPOXOJUMOCTH BHOBB

YI0KEHHOH YacTH OOMOTKH TOCHEe MaiKu

COCJINHEHMI, HO ity YCTaHOBKU

BOJIOTIOABO/IAIIMX IIIJIAHTOB M U30JIMPOBKU

TOJIOBOK CTEpP)KHEH U COCTMHUTEBHBIX [ITHH

111 TYpOOTeHepaTopoB:

- TBB, T3B, TI'B-200M*, TI'B-500-2 - [To mynkTy 16

BOJIOM
- TT'B-200, TT'B-300 - Bozmyxom

[To noamynkty 9.5 1 10.5
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4]1. Hcnpitanue Bceii OOMOTKM  Ha [To mynkry 18

IIPOYHOCTb ¥ TEPMETUYHOCTD - BOJIOM 1OCIIE

nmaikd BCEeX COCAWHEHMI, HO 10 HX

U30JIMPOBKM M IOCIE€ HPUCOECTUHEHUS

nuaHroB  typooreneparopos TBB, T3B,

TI'B-200M*, TT'B-500-2

42. Hcnbitanue BBIIPSMIICHHBIM

HalpsOKEHUEM  M30JBILUU  TTOJIHOCTBIO

coOpaHHOW OOMOTKHM Kaxaouh (a3l B

OTJEJIbHOCTH NP OCTAJIbHBIX 3a3€MJIEHHBIX

¢azax, kB, s reHepaTopos:

TI'B-200 40 1 Mun

TI'B-300 50 1 muH

43. HcoblTaHue HM30JLIUU  I[TOJHOCTBIO B cnyuyae 3aMeHBl TOJIBKO

coOpaHHON OOMOTKH BEPXHHUX CTEepIKHEH
UCTIBITAHUE TPOU3BOAMTCS
HanpsbkeHueM 1,5 Usow.

a) kaxmoi ¢aser B ormenbHOcTH TpH| 1,7 Usowm 1 MuH [Ipu WCIIBITAHUHT

OCTaJIbHBIX 3a3€MJICHHBIX Typborenepatopos  TBB,
T3B, TI'B-200M* no
oOMOTKe JIOJIKEH
LUPKYJIUPOBATh JUCTUILIAT
B COOTBETCTBUU c
TpeboBanusiMu nmyHkra 20

0) Ha koponupoBanue - Tpu CHKEHUH| 1,0 Ugou 5 MuH CM. mpuMedaHue K MyHKTY

HanpsHKEHUs T0CIIe UCTIBITAHUS 1.4 Tabmauibl

44. VcnipiTanue U301 OOMOTKH cTaTopa [To mynkry 22

mocjae 3aBOJKM poTopa B CTatop H

YCTQHOBKH IIIUTOB IO 3aIIOJIHEHHS CTaTOpa

BOJIOPOJIOM

45. HcnblTaHus mociae 4YacTUYHOM WU

MOJTHOM TMEePEKIMHOBKH Ma30B CTaTOpa MU

nepenanky JJ0O0OBbIX YacTel:

- CepJIeUHUKa CTaTopa ITo mynkty 7

- U30JISIITIM OOMOTKH CTaTopa 1,5 Unom 1 mun Pemont oe3 3aMEHEI
CTEpKHEU

- u30JAUMM  OOMOTKM cTaropa Iociie [To mynkTy 22

3aBOJKM pOTOpa B CTAaTOp U YCTaHOBKHU
IINTOB

46. N3mepeHue COMpPOTUBIEHUS HU30JISALUU
OOMOTKM cTaTopa (MEraOMMETPOM Ha
Hanpsbkenue 2500 B) mo u  mocne
HCIIBITAHUS U30JISIIIUN

Cwm. pazgen 6.3
HACTOSIIETO CTaHIapTa

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

233

Hopma ucnbiranus

[ToonepaninoOHHOE UCTIBITAHHE [Iponomxure [Ipumeuanue
3HaueHue
JIbHOCTh

47. UcnibITaHne U30JISIIUH OOMOTKH CTaTOpa PemonT, HE CBsI3aHHBINA C

TypOoreneparopa: ObEMOM CTEp>KHEM,
LIUH, NIEPEKIMHOBKOM
(kperieHue OaHgaxeH,
MOJIIpaBKa Kenesa,
MOJKpacKa v T.J.)

TBB, T3B 1,0 Uson 1 MuH

TI'B 1,3 Usom 1 Mun

YacTuuHas 3aMeHa 00MOTKH CTATOPa BTOPOil kKaTeropuu (TypOooreHepaTropos,
npopadoraBmux cBbiiie 10 jger, Npu TePMOPEAKTUBHOM U30JsIIIMU - CBbIIIe 2() Jj1eT)

48. HcnblTanue  ocTaBUICHCS  4acTH [Ipu HCTIBITAHUHU

OOMOTKH TIOCJIE YIAICHUS TIOBPEKICHHBIX Typborenepatopos  TBB,

CTEPIKHEHU: T3B, TI'B-200M* TI'B-
500-2 mo

a) m3omsaus Kaxaon ¢asel B otaenbHOCTH| 1,7 Usom 1 MuH 00MOTKE IOJIKEH

IIPU OCTAIBHBIX 3a3€MJICHHBIX UPKYJIUPOBATH JUCTUILISAT
B COOTBETCTBUHU C

0) Ha IPOYHOCTH ¥ TEPMETHYHOCTH - BOJIOM, [To mynkry 18 TpeboBanusiMu myHkTa 20

s typboreneparopos TBB, T3B, TI'B-
200M*, TI'B-500-2

B) Ha IPOXOAUMOCTh ITo mynkry 23.3 CM. mpumeydaHue K IMyHKTY
23.3

49. N3mepenue COIIPOTHUBIJICHUS ITo mynkry 15
IIOCTOSIHHOMY  TOKY  HEMOBPEKICHHBIX
BeTBel wmiam (a3 ocraBuielcs YacTu
00MOTKH

50. Hcnbrtanue aKTUBHOMU cTanu ITo mynkty 7
CepJIeYHUKa CTaTopa IIPU HarpeBe METOJIOM
KOJBLIEBOTO  HAaMarHW4MBaHUs  IOCIE
YAQICHHUS TIOBPEXKACHHBIX CTEpKHEH H
YKJIaJKH HOBBIX CTE€p)KHEH M 3aKIMHOBKH
1a30B CTaTOpa

51. UcnblTanne HOBBIX U PEMOHTHUPYEMBIX ITo mynkTy 3
BBIBOJHBIX IIIMH 10 YCTAHOBKHU

52. HcnblTaHuEe HOBBIX U PEMOHTHUPYEMBIX ITo mynkry 4
KOHIIEBBIX BBIBOJIOB JI0 YCTAHOBKH

53. HcnblTanue H30JLUM KPOHIUTEIHOB, ITo myHkTy 2
HIMHOJEpKaTeNleld U GaHAaKHBIX KOJIell J10

YCTaHOBKHU

54. Hcnbrtanue LJIAHT OB rnepen [To mynkTy 5
YCTaHOBKOM Ha IIPOYHOCTH u

r€pPMETUYHOCTD

55. HcnblTaHue HOBBIX U PEMOHTUPYEMBIX ITo mynkTy 6

CIMBHBIX M HaINOPHBIX KOJUIEKTOPOB Ha
MPOYHOCTh U T€PMETUYHOCTH BOJOM IOCIE
YCTaHOBKH
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Hopma ucnbiranus

[ToonepanioHHOE HCIIBITAaHHUE [Tpomomxute [Ipumeuanue
3HaueHue
JBHOCTb
56. HcnbiTanue crepkHEH OOMOTKH [0
YKJIaJKU B Ma3bl:
a) Ha IPOXOJUMOCTh ITo mynkty 1.1
0) Ha MPOYHOCTH U TEPMETUYHOCTh ITo mynkTy 1.2
B) M30JISAIMH [1A30BOW YaCTH HAIPSKEHUEM,
kB:
- gmna  renepatopoB  TBB u  TIB| 2,7 Uyou 1 MuH
HOMUHaJILHBIM Hanpspbkennem 1o 20 kB
- gmna  redepatopoB  TBB wu T3B 62
HOMMHAaJIbHBIM HamnpspbkeHueM 24 kB
I') Ha KOPOHUPOBaHUE ITo nynkry 1.4
1) H30JISILIH JIOOOBBIX YacTeH [To mynkty 1.5
€) WM30JALUU MEXKIY IOJyCTEep>KHAMU [To mynkry 1.6
(crepxkHei, COCTOSLINX u3 IBYX
MTOJIOBUHOK )
) U30JISIHI MEXAY TpyOKamu U TpyOkamu [To mynkty 1.7
- QJIEMEHTAPHBIMU NMPOBOAHUKAMU
57. HcnoeltaHue  HWXKHUX — CTEP)KHEU ITo mynkty 9
O0OMOTKHM TIOCJIE YKJIAAKH B Ma3bI
58. MHUcnblTaHue  BEpXHUX  CTEpKHEHN [To mynkTy 35
OOMOTKHM TIOCJIE YKJIAAKH B Ma3bI
59. N3smepenue COIIPOTUBIICHUS ITo mynkty 8
MOCTOSTHHOMY TOKY BHOBB YJIOXEHHBIX
TepMonpeoOpazoBaTesieil CONpOTUBICHUS
60. V3MepeHne cCONpOTHBIICHUS W3OJISIIMU [To mynkry 21
BHOBb YII0KEHHBIX
TepMonpeoOpa3oBaTeNieil  CONPOTHBIICHHUS
MeraoMMeTpoM Ha HamnpspkeHue 500 B
61. HUcnowrtanne wusomsmuu ot kopmyca| 2,0 Usow 1 MuH
HOBBIX BEPXHMX UM HOBBIX HIKHHX
CTEP/)KHEH COBMECTHO IIOCJIE YKIAJIKH B
na3bl U 3aKJIMHOBKU
62. IlpoBepka Ha MOHOJIMUTHOCTb MAasTHBIX [To mynkry 1.3
COCIMHEHU I
63. N3mepenue COTIPOTUBIICHUS ITo mynkty 1.5
MOCTOSIHHOMY TOKY OOMOTKHM CTaTropa B
XOJOAHOM COCTOSIHUM Ka)/I0i BETBU WIIH
¢azsl
64. VcnpiTanue Ha IPOXOAMMOCTH BHOBB [To mynkTy 40

YIOKEHHOH dYacTh OOMOTKM  CTaTtopa
TypOOTeHepaToOpOB O U30JUPOBKH MasSHBIX
COeMHEHUH, a JUIsi OOMOTKHM C BOJSHBIM
OXJIAXKCHHUEM, KpoMe TOTO, hi ()
MIPUCOEAVNHEHNS IUIAHT OB
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Hopma ucnbiranus
[ToonepanoHHOE UCTIBITAHUE [Tpomomxute [Ipumeuanue
3HaueHue
JBHOCTD

65. McnpiTanre 0OMOTKH CTaTopa BOJIOH Ha [To mynkry 18

MPOYHOCTH U TEePMETUYHOCTH IS

Typborenepatopos TBB, T3B, TI'B-

200M*, TT'B-500-2

66. McnpiTanve U30JSIUKU BBIIPSIMIICHHBIM

HanpsbkeHueM, KB, mosHocThio coOpaHHoiM

OOMOTKHM KaXIo (a3l MO OTIEIBHOCTH

IIPU OCTAJNbHBIX 3a3eMJICHHBIX (a3ax s

TypOOT€HEepaTOpPOB:

TI'B-200 40 1 MuH CwMm. myHKT 6.4 HAacTOSAIIETO
CTaHzapTa

TI'B-300 50 1 Mun

67. UVcnblTanue W30JSIUN  TOJTHOCTBHIO

coOpaHHOI OOMOTKH cTaTopa OT KOpITyca:

a) xaxmod ¢asel B otmenbHOCTH TipH| 1,5 Ukon 1 MmunH [Ipu WCIIBITAHUHT

OCTaJIbHBIX 3a3€MJIEHHBIX Typborenepatopos  TBB,
T3B, TI'B-200M*, TI'B-
500-2 no  oOMOTKam
JOJDKEH — LIUPKYJIHPOBATh
JUCTHIUIST B COOTBETCTBUU
¢ myakTom 20

6) na xkoponupoBanue mpu cHUKEHHH| 1,0 Uyon 5 MUH CM. npuMedaHue K MMyHKTY

HaIpsHKEHUH 1IOCJIE UCTIBITAaHUS 1.4

68. Ucnpitanue u3ossiiuu 00MoTku ctatopal 1,0 Usow 1 MuH [Ipu HUCIBITAHUU

I10CJI€ 3aBOJKHU POTOpPA U YCTAHOBKU IITUTOB Typborenepatopos TBB,

(tormyckaeTcs MCTIbITaHUE MIPU 3aMOJTHEHUU T3B, TI'B-200M*, TI'B-

reHepaTopa  WHEPTHBIM  Tra3oM  WJIH 500-2 mo  oOMoTKam

BOJIOPOJIOM, CM. MYHKT 6.5 Hacrosiero JNOKeH  LUPKYIUPOBaTh

cTaH/apra) TMCTUIUIST B COOTBETCTBUU
¢ nyHkToM 20

IDpumeganue-* Hopmsr mia reaeparopoB tuna TT'B-200M pacnpocTpaHSIOTCS TaKKe Ha TeHEpaTOphI THITOB

TI'B-200-2M, TI'B-220-2I1, ACTI-200.

Tabmuua A.3. JlaaHbIe 111 IPOBEPKH MPOXOAUMOCTH muH reHeparopoB TI'B-200 u TI'B-300*

* JlaBneHue Bo3ayxa Ha Bxoje B mmHy 1000 MM Bof. CT.

TI'B-300

Ilvna, yeprex N

JlaBlieHue HA BBIXOJIE, HE
HIKE, MM BOJI. CT.

TI'B-200
[[Tuna, yeprex N [[laBieHne Ha BBIXOAE, HE

HIDKE, MM BOJ. CT.
2T36 66
2T38 112
2T33 72
2T50 105
2T37 64
2T35 122
2T32 54
2T34 52
2T39 122

5TX581594
5TX581595
5TX581596
5TX581597
5TX581598
5TX581599
5TX581600
5TX581601
5TX581602

121
81
63

169

156
92

155
95

66,4
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TI'B-200 TI'B-300
[[Iuna, yeprex N [[{aBiienne Ha Bbixoae, He|llluna, ueprex N /[aBiieHre Ha BBIXOAE, HE
HIUKE, MM BOJ. CT. HIKE, MM BOJ. CT.
2T31 87 5TX581603 169
1T26 43,5 5TX581604 72,5
1T24 39 5TX581605 109

B ciydasix npuMeneHust 0OMOTKH ¢ TEPMOPEAKTUBHOM U30JISAIIUEH, 3a1IeKaeMOil 1ociie YKIa Ky B
CTaTOPE, UCIBITAHUS IPOBOASATCA 10 HOPMAaM TEXHOJIOTHYECKON HHCTPYKLMHU HA 3TOT IIPOLIECC.

[ToonepaniioHHBIE HCHBITAHUS TPH PEMOHTAaX OOMOTOK TypOoreHeparopoB cepun TBM
IIPOBOJATCS B COOTBETCTBHUU C YKAa3aHUSAMHU U3TOTOBUTEIIS.
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HPUJIOXKEHUE b
(OBA3ATEJIBHOE)

HUCIIBITAHUA, HPOBOAUMBIE ITPU PEMOHTE
OBMOTKHU POTOPA TYPBOI'EHEPATOPA

OO0BEM 1 HOPMBI IOONIEPALIMOHHBIX UCTIBITAHUN IIPU PEMOHTaX TypOOreHepaTOpOB C MOJHOW MIIH
YaCTUYHOM CMEHOM OOMOTKH pOTOpa, a TaKXKe MPH PEMOHTE B Ipejeiax ee JIOOOBBIX yacTei
npuBeieHsl B Tabnuue b.1 - 1715 MalmH ¢ KOCBEHHBIM BO3YIIHBIM WM BOJOPOIHBIM OXJIAXKICHUEM
0o0MOTKM BO30YyXJeHus W B Tabmune b.2 - 1 MammH C HENOCPEICTBEHHBIM BOJOPOJHBIM
OXJIaX/I€HUEM OOMOTKH.

O06béM W HOpPMBI TOOINEPALMOHHBIX HWCHBITAHUNA TP PEMOHTaX OOMOTOK pPOTOPOB
TypOOreHepaTopoB ¢ OECIIETOYHOW CHUCTEMOW BO30Y)KIEHMsI, HEMOCPEICTBEHHbIM BO3AYIIHBIM U
BOJSIHBIM OXJIQX/JIEHUEM OOMOTKH JOJDKHBI COOTBETCTBOBATh YKa3aHUSIM M3TOTOBHUTENS C yYETOM
cneuu(UKH X KOHCTPYKLIUH.

[Tpu npoBeeHNHU UCTIBITAHUI HEOOXOIMMO BBIIIOJIHATH CIEIYIOIINE YKA3aHUs:

1. U3onauus oOMOTKHM poTOpa OT CEeeNl MCHBITHIBAETCS BO BCEX CllydasiX CHATUS OaHJakeil
HE3aBUCHUMO OT IIPUYUH CHATHUS.

2. IIpy 4acTUYHOM PEMOHTE MU30JISALUU OOMOTKHM POTOpa €BpPOINEHCKOro THUIA, KOIrjga KaTyIIKH
COEIMHSIOTCA MEXAY co00H IepeMbIUKOM, N30JIALINS YI0KEHHON EPEU30IMPOBAHHON KaTYIIKU HE
UCIIBITBIBACTCS.

3. Ilpu 9yacTUYHOM PEMOHTE OOMOTKH POTOpa ¢ HAOOPHBIMU 3YObSIMH, HE MMEIOIICH Ma30BBIX
T'HJIb3, OCTAaBILASCS YAaCTh OOMOTKH MOBBIIIEHHBIM HANPSHKEHUEM HE HCIIBITHIBACTCS.

CocTosHME U30JISILIMY [TPOBEpsieTCsl MeraoMMeTpoM Ha HanpsbkeHue 1000 B B Teuenue 1 MuH.

4. Bo Bcex cityyasix CHATHA OaHJakell poTopa U301 €r0 OOMOTKHU OT KOPITyca HCIIBITHIBAETCS
HanpspkeHueM 1 kB npoMblIIIeHHOM YacTOThI B T€YEHHE | MUH.

VcnbITanne NpoBOJAUTCS MPU CHATBHIX OaHAa)kax MOCJIe OYUCTKH POTOpa.

5. IIpoaomKuTeNbHOCTD UCTIBITAHUS TJIABHOM M30JsiuK 1 MuH, BUTKOBOM n3osisiiuu (Tabnuna b.1,
nyHKT 15) - 5 MuH.

Tabnuna b.1. O6béM 1 HOPMBI TOOTIEPALIMOHHBIX UCTIBITAHUN NPU peMOHTE 0OMOTKH POTOpa
TypOOTreHepaTOpPOB ¢ KOCBEHHBIM BO3AYIIHBIM MJIM BOJIOPOIHBIM OXJIaX/I€HUEM OOMOTKH
BO30YKICHUS

HcnriTaTennHoe
. HanpspkeHue | Xapakrep u 00bEM
HcnbITyemblid 371€eMEHT .
MIPOMBIIIICHHOM peMoHTa
4acToThl, KB
1. Hes3ameHeHHas A30JISALUS TOKOIIOIBOJIOB, 50 (7,0)1) ITonHas 3amMeHa
OTCOEJMHEHHBIX OT KaTyIIEK U KOHTAKTHBIX KOJIEI 00MOTKH poTOpa
2. Hesamenennas U3OJISIIUS TOKOIIOABOJIOB, 4.0 To xe

OTCOEJIMHEHHBIX OT KaTyIlIEeK, HO He OTCOE€AUHEHHBIX OT
KOHTAKTHBIX KOJIEII (€CJIM OTCOETUHEHNE TOKOIIOBOIOB
CBSI3aHO C TIOBPEXKJICHUEM HX H3OJSIUU WU TpeOyer
CHSTHSI KOHTAKTHBIX KOJ‘IGH)Z)

3. HesamenenHas wu305ALMS KOHTAKTHBIX KOJEI TMpHU 4.0
OTCOEINHEHHBIX TOKOIMOABOIAX

4. HoBas U30Ms1Us IIIMH U CTEP>KHEH TOKOMOABOJIOB 0 UX

VKJIaJIKH
4.1 Hosag uzonsamnus NIMH TOKOIIOIBOIOB 6,5 (7,5) "
4.2 HoBass wW30JsIMsS CTEPXKHEW TOKOIMOABOAA IEpes 6,5 (7,5) "
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HcnbITyeMblid 371€EMEHT

HcneiTatensHoOE
HaIpsHKEHUE
MIPOMBIIUICHHON
4acTOTHl, KB

Xapakrep u 00bEM
peMoHTa

YKJIQJIKON WX B U30JISIIMOHHBIA IIUITUHIP

5. HoBas uzomnsiuus muH U cTEpKHEN TOKOIIPOBOOB 10CIIE
WX YKJIaJIKH

5.1 HoBas u30JiAIMs IMIMH TOKOIIOJABOJA TOCHIE YKIAAKH U 5,0(7,0) "
KJIMHOBKH, HO JI0 COCIUHEHHS C KaTylmIKaMH H
KOHTaKTHBIMH KOJIbLIAMU

5.2 Homas w30msIusi CTEp)KHEH TOKOIMOJBOAA IOCIHE 5,0 (7,0) "
YKIaIKH B pPOTOpP (COBMECTHO C TOKOBEAYIIUMHU
OonTamu)

6. HoBas u3o0mAMs KOHTAKTHBIX KOJIEL 4O HACAIKHA HA Baj 6,0 "
potopa®

7. HoBasg n30maisa KOHTaKTHBIX KOJIEI[ II0CIE HACAIKU UX 4.5 "

Ha BaJl 0 COEIUHEHMS ¢ TOKOIIOABOJaMHU

8. HoBas u30s1HsI TOKOIIOIBOIOB MOCIIE TTPUCOSTHHCHUS 4.0 "
K TEPEeU30JUPOBAHHBIM KOHTAKTHBIM KOJbIIaM, HO [0
COCIUHEHUS C KaTyIIKaMu

9. HoBas wu30mALMA  MEXKKATYHICYHBIX  COCAMHEHUUN 50 ITonnas 3aMena
(CheMHBIX AeTajeil) OTAEIbHO OT 0OMOTKH 00OMOTKH poTOpa

10. U3onsmus ruiab3 A0 YKIAIKUA UX B Ma3bl:

MHUKaHUTOBBIX 10,0 To xe
CTEKJIOTEKCTOJIUTOBBIX 7,0 "

11. W3onsmus riiib3 OCIIE YKIAJAKU UX B Ma3bl:

MUKAHUTOBBIX 8,0 "
CTEKJIOTEKCTOJIMTOBBIX 6,8 "

12. W3onsmus OTAETBHBIX KaTYIIEK MMOCHEe YKIAIKU B Ma3bl U 6,5 ITonHasg niun
3aKpeIJICHUS  BPEMEHHBIMH  KIWHBSIMH, HO  JIO YyacTUYHAas 3aMeHa
COEIMHEHUS C IPYTUMHU KaTyIIKaMu 00OMOTKH poTOpa

13. M3onsmus KaTymkd TOcie  YKJIagKd B Tasbl, 9,5 [Tonnas 3ameHa
3aKperIeHUs] BpPEMEHHBIMU KJIMHBSIMU U COSIMHEHUS C 00OMOTKH poTOpa
paHee yJI0KEHHOW KaTyIIKON

14. M3zonsuus  yiaoXKeHHOM OOMOTKM TMocie  MepBOi 4,5 To xe
OTIPECCOBKH

15. BurkoBas n3onsius 0OMOTKH MOCie epBoii onpeccoBku| 2,5-3,5 B Ha "

BUTOK?)

16. Uszomsuusa OOMOTKH IOCHE 3aKIMHOBKHA MOCTOSIHHBIMH 3,5 "
KIUHBSIMHA

17. U3onsmuss OOMOTKM Tiepe] TMOCAAKOW POTOPHBIX 3,0 "
Oanmaxei

18. Uzonsmuss 0oOMOTKM  TOCNe  HACaJAKH  POTOPHBIX 2,5 "
Gangaxeir?)

19. UBonsmus ocrapiieiics (He3aMEHEHHOM ) 4acTH 0OMOTKHU 2,0 YacTtuuHas 3aMeHa
pOTOpa MOCIIEe BEIEMKH MTOBPEKICHHOW KaTYIIIKU 00OMOTKH poTopa

20. WMBomsamus Karyliek mocjie X YKIaJKH W 3akimHOBKH|[lo moanmyHkTaM To xe

BPpEMCHHBIMU  KIIMHBSAMU (I[J'IH Typ6OFCHCpaT0p0B,
HUCIIBITAHUC KOTOPBIX BO3MOXKHO oe3 COCINMHCHUA

12-14

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

239

HcnbITyeMblid 371€EMEHT

HcneiTatensHoOE
HaIpsHKEHUE
MIPOMBIIUICHHON
4acTOTHl, KB

Xapakrep u 00bEM
peMoHTa

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

00MOTOK HOBBIX KaTyIIEK CO CTapoii 0OMOTKOI)
W3onsaumst oOMOTKH COBMECTHO €O CTapoil 0OMOTKOM
MocJyIe MEPBOM OMPECCOBKH

W3onsanust 0OMOTKH TIOCHE 3aKIMHOBKH MOCTOSHHBIMU
KIIMHBSIMA

N3omnsmus oOMOTKH:

a) Tepej1 MocaKol POTOPHBIX OaHIaKeH

6) mocJie MOCaIKN POTOPHBIX GaHmaxeir>)

W3onsauust 1060BOM YacTH OOMOTKM OT Celesl Mpu
3a3¢eMJICHHOM OOMOTKE poOTOpa Tiepea  IOCaJKON
Oanmaxei

W3ossanust 0OMOTKH OT CEJIEN PH 3a3eMJICHHO 00MOTKE
poTopa - UCTIBITAHUE 10 PEMOHTA

W3omsanust OOMOTKM OT Celell 10CiIe PEMOHTa TpHU
3a3eMJIEHHO 00MOTKE

W3onsumsi  OOMOTKM  poTOpa OT  KopIyca
OKOHYaHUSI PEMOHTA MPH CHATHIX OaHIa)ax
W3ossannst 0OMOTKH poOTOpa JI0 U TIOCJIE PEMOHTA

ITIOCJIC

W3omnsmuss 0OMOTKH poOTOpa MOCHE HACAJAKU POTOPHBIX
Oanmaxei

M3onsanust 0OMOTKM poTOpa TOCHE CHATUS OaHIaxew,
ylajdeHus PAacKIMHOBKH, (pPE3epoBKHM IUIMIEB U
yAQJICHHS Ceed:

OT KopITyca
BUTKOBasI

1,75

1,5

1,25
1,0
2,5
2,5
2,0
1,0
[Iposepka
MEraoMMETPOM

1000 B
To xe

1,25
2,5-3,5 B na
BUTOKY

YacTruHas 3aMeHa
00MOTKH poTopa
To xe

PemoHT B npeaenax
J1000BOI YacTH
To xe

PexoncTpyknus
BEHTHIIAIIAN
JIOOOBBIX YacTel
00MOTKH

HUKHEMY BUTKY MaJIOM KaTylLIKU.

OHa He BbIJIeprKaJla UCIIBITAaHUH 10 MOAIyHKTaM 1 u 2.

Mpumeuanue-Y B ckobKkax - HCTIBITATEIBHOE HAMPSKEHHE JIsS JKECTKOTO MPUCOETMHEHHS TOKOMOIBOIOB K
2) [1pu NOJHOM 3aMeHe U30JISIUK OOMOTKH POTOPA U30JISIIHS TOKOTIOBO/IOB 3aMEHSIETCS TOJIBKO B TOM CIIydae, eclii

3) Ecmu BBICTYIAKOMIIASA YaCTh HM3O0JIALIHU IMOA KOHTAKTHBIMHU KOJIbLIAMHU MCHEC 15 MM, TO IPU HUCIIBITAHUUN HOBOI1

N30/ KOHTAKTHBIX KOJICI 10 HaCcaaKHW Ha Ball Typ60reHepaT0p0B HCHBITATCIIbBHOC HAIPSP)KEHUE CHUXKACTCA 10 5 kB.

4 B ClIy4dasx HCHBITAHUA BHTKOBOM 30U 00MOTOK POTOPOB HMMITYJIbCHBIM HAIIPSKCHHUEM 3HAYUYCHHE €ro Ha

BbIBOJIaX HC JOJIKHO MPEBBIMIATH BEJINMIYUHBI UCIIBITATCIILHOT'O HAITPAKEHUA KOpHYCHOfI HU30JIIIUn 6oiee yuem Ha 10 %.

CcTaHJaapTa.

5 Ilo 3aBCPHICHUN PEMOHTA U3MEPSCTCA COIPOTHUBICHUC 00MOTKH NOCTOAHHOMY TOKY IO IIYHKTY 6.6 HaCTOAIICTO
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Ta6muma b.2. O6BEM 1 HOpMBI TOOTIEPAITMOHHBIX UCTIBITAHUI OOMOTKH POTOpa MPHU PEMOHTE
TypboreneparopoB cepuu TBB, TB®, TI'B (200 u 300 MBT)

7. W30nAuMs KOHTAaKTHBIX KOJIEL[ IIOCIE
MOCA/IKU WX Ha BTYJKY TypOOT€HEpaTOpOB:

UcnseiTarensu
oe [Iponomxute
. HanpsDKeHHUE |  JBHOCTD Xapakrtep u 00bEM
HcnbiTyeMblil 37IEMEHT
IPOMBIIUICHH| HCIIBITaHUs, pEMOHTa
OH 4aCTOTEHI, MUH
kB
1. W3onauusa nepen ykiaaKod HOBBIX IIHWH ITonnas 3ameHna
TOKOII0/IBO/IOB TYpOOTr€HEPaTOPOB: 00OMOTKH,
TBB, TB® 8,6>15Uyont 1 TOKOIIOBOJIOB U
3,35>5,6
TI'B 10,0 1 KOHTAKTHBIX KOJIEL
2.  WMsomauus  mepen  yKIagKod B
M30JIALMOHHBIA IWIMHAP HOBBIX CTEp)KHEH
TOKOTIOJIBOJIOB TypOOT€HEPATOPOB:
TBB, TB® 8,6>15Uont 1 To xe
3,3525,6
TI'B 8,6 1 "
3. M3onsauusi HOBBIX TOKOBEAYIIMX BUHTOB
nepen YCTaHOBKOM Ha poTop
TypOOreHepaTopoB:
TBB, TB® 8,6=15Uon+ 1 "
3,35>5,6
TT'B 8,6 1 "
4. W3omauuss HOBBIX MIMH TOKOIIOJIBOJIOB
nocie YKJIAJIKU U 3aKJIMHOBKH
TypOOTeHepaTopoB:
TBB, TB® 7,6214U50n+ 1 "
2,7>4,8
TI'B 91 1 "
5. N3omsauus HOBBIX CTEPIKHEU
TOKOMNOJBOJIOB TIOCIE YKJIAJAKH B pOTOP
COBMECTHO C TOKOBEIYLUIMMHM BHHTaMH, HO
0e3 TOKOIOABOJOB M KOHTAKTHBIX KOJIEI
TypOOTreHepaTopoB:
TBB, TB® 7,6214U00+ 1 "
2,7>4,8
TTB 6,7 1 "
6. M3omsamuss HOBOM BTYJIKHM KOHTaKTHBIX
KOJIEI Tociie MeXaHW4yeckoi o0paboTku 10
MOCAJIKH KOJIel] TypOOreHepaTopoB:
TBB, TBD 8,6>15U on+ 1 "
4,7>5,6
TI'B 8,6 1 "

Ilomnas 3ameHa
00MOTKH,
TOKOIIOABOJIOB U
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
MPOMBIIIIJICHH| UCTIBITAHUS, peMoHTa
O YaCTOTEHI, MUH
kB
TBB, TB® 8,6>15Uomt+ 1 KOHTAKTHBIX KOJIEI]
3,35>5,6
TI'B 7,6 1
8. WM3omsAuus KOHTAKTHBIX KOJel Iocie
MOCAJKU UX Ha POTOP TypOOT€HEpaTOPOB:
TBB, TB® 6>9Uont 1 "’
3,35>3,6
TI'B 6,4 1 "
9. M3omsi1ust HOBBIX TWJIB3 MEpe]l YKIIaIKO! B
Ta3bl:
a) MUKaHUTOBBIX y TypOoreHnepatopos TI'B 10 1 "
0) CTEKJIOTEKCTOJIUTOBBIX y
TypOOreHepaTopoB:
TBB, TB® 6,8>12U5on+ 1 "
2,8>4,25
TT'B 7 1 "
10. M305111s1 HOBBIX TUJIb3 MTOCIIE YKIIAJKU B
Masbl:
a) MUKaHUTOBBIX y TypboreHnepatopos TI'B 8,5 1 "
0) CTEKJIOTEKCTOIUTOBBIX y
TypOOTeHepaTopoOB:
TBB, TB® 6,5>11U o+ 1 "
2,5>4,2
TI'B 6,5 1 "
11. M3onsuusa kartymek oT KopIlyca Iocie
VKJIQJIKH B 1136l U 3aKPETUICHUS BPEMEHHBIMH
KIMHBSMU KaXJI0M OT/ENbHOU KaTYIIKH, HE
AMeEIOIIEeH HIDKHETO COSIUHEHUS, U KaKION
Mapbl CMEKHBIX KaTyIIeK, UMEIOIINX HUKHEE
COEIMHEHHE KaTyIIEK:
a) B MHUKaHUTOBBIX THJIB3aX 6,5 1 "
Typ6oreneparopos TT'B
0) B  CTEKIIOTEKCTOIUTOBBIX  THIIb3aX
TypOOreHepaTopoB:
TBB, TB® 5,7>10Ugon+ 1 "
2,2>3,7
TI'B 5,7 1 "
12. BurkoBas wn3onsanus karymek mnocie| 150 B na 0,1 ITonnas 3ameHa
MEPBON OIMPECCOBKUA TA30BBIX U JIOOOBBIX BUTOK 0OMOTKH,

qacTen (McTIbITaHUS
HaIlpsSOKEHUEM  BBICOKOM
3aTyxarouen aMIInTy101)

HUMITYJIbCHBIM
HaCTOThI (¢

TOKOIIOABOAOB U
KOHTAKTHBIX KOJICI]
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UcnsbiTatensu
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
MPOMBIIIIJICHH| UCTIBITAHUS, peMoHTa
O YaCTOTEHI, MUH
kB
13. KopnycHast u3onsiiuss OOMOTKH TIOCTIe
MEPBOM OIPECCOBKH TMA30BBIX M JIOOOBBIX
YacTeu:
a) C MUKAaHUTOBBIMH THJIb3aMH  JUIS 5,8 1 To xe
Typboreneparopos TI'B
0) CO CTEKIIOTEKCTOIMTOBBIMY THIIb3aMH JIJISI
TypOOreHepaTopoB:
TBB, TB® 5>10Uyon+ 1 "
1,6>3
TT'B 5,0 1 "
14. BurkoBas wu3onsanus karymek mnocie| 150 B na 0,1 "
3aKJIMHOBKH I1a30B MOCTOSIHHBIMU KIIMHBSIMU BUTOK
M YCTAaHOBKM TIOCTOSHHBIX KJIMHBEB U
pacmopok B JIOOOBBIX YacTAX OOMOTKH
(MCTIBITAaHUSI WMITYJIBCHBIM — HaMPsHKEHUEM
BBICOKOI YaCTOThI c 3aryxaroumen
aMIUIUTY1011)
15. KopnycHass uzomsiiivsi OOMOTKH TOCTe
3aKJIMHOBKH I1a30B MTOCTOSTHHBIMH KJIMHBSIMU
U YCTAaHOBKM TIOCTOSHHBIX KJIMHBEB U
PacTopoK B JIOOOBBIX 9aCTSIX OOMOTKH:
a) ¢ MHKAaHUTOBBIMH THJIb3aMH  JUIS 5,0 1 "
Typ6oreneparopos TI'B
0) CO CTEeKIIOTEKCTOIUTOBBIMH THIIb3aMHU IS
TypOOTeHepaTopoB:
TBB, TB® 4,5>10Uyon+ 1 "
1,2>2,6
TI'B 4,5 1 "
16. BeHTWISALMOHHBIE KaHaJdbl OOMOTKH
poTopa nocJe 3aKJIMHOBKH Ma3oB
MOCTOSSHHBIMH ~ KITUHBSIMH UM YCTAHOBKU
MTOCTOSTHHBIX KJIMHBEB U PACIIOPOK B JIOOOBBIX
4acTsx 00OMOTKH (mpoBepka Ha
MIPOXOUMOCTh BO3TyXOM) JUISt
TypOOTeHepaTOpOB:
TBB*, TBD* ITo -
CTaHIIAPTY
(HOpMann)
AO
"DnexkTpocun
a"
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
IPOMBIIIJICHH| HCIIBITaHUS, peMoHTa
O YaCTOTEHI, MUH
kB
TI'B (kaxaplii kKaHAT OOMOTKH) Boznyx -
JIOJIKEH
cBOOOIHO
MIPOXOANUTH
yepes Bce
KaHaJIbl
00MOTKH
17. KopmychHass u3omnsiust oOMOTKH Tiepen
OCAAKON OaHIaXe:
a) ¢ MUKAaHUTOBBIMH THJIB3aMH IS 4.4 1 [Tonnas 3amena
Typ6oreneparopos TI'B 00OMOTKH,
TOKOITOJIBOJIOB H
KOHTAKTHBIX KOJIeI
0) CO CTEKJIOTEKCTOIUTOBBIMU THIIb3aMU IS
TypOOreHepaTopoB:
TBB, TB® 4,25>9Uon+ 1 To xe
1>2,3
TT'B 4,25 1 "
18. BeHTuwiasmmMoHHBIE KaHaiubl J1000BoM| [lo myHKTY "
4acTH OOMOTKH pOTOpa IIOC]Ie ITOCAJAKH 16
OaHmaxen (mpoBepKa Ha MPOXOAUMOCTH )
19. KoprycHas uzonsuuss 0OMOTKH pOTOpa
COBMECTHO c TOKOIIO/IBO/IAMHU "
KOHTAKTHBIMM KOJIBIIAMU IOCJI€ TOCAJIKH
Oanmaxxei 1t TypOOTreHepaTopoB:
TBB, TB® 4,9>9Uon+ 1 "
0,7>2,1
TI'B 4,0 1 "
20. OGMOTKa pOTOpa B XOJIOJHOM COCTOSIHUU Cwm. mpumeuanue 3 "
nocie mnocaiaku OaHgaxed (M3MepeHue
COIIPOTHBIIEHUS TIOCTOSITHHOMY TOKY)
21. OOMoTKa poTopa TmOCI€ MOCAIKU CwMm. mpumeuanue 3 [Tonnas 3ameHa
OaHaxei (u3mepenue MIOJIHOTO 00OMOTKH,

COTIPOTUBIICHUS TIEPEMEHHOMY TOKY TIpH
HanpsbkeHusax 0,05, 0,1, 0,15 u 0,2 kB nHa
HETIOJBMKHOM POTOpPE M NP HOMUHAIBLHON
4acTOTE BpaIICHUS)

22. DreMeHTHI, yKa3aHHbIE B MOAIYHKTax 9-
21

ITo
MOAMYHKTaM
9-21

TOKOITOBOJOB 1
KOHTAKTHBIX KOJIEI]

ITonmas 3ameHa
0OMOTKH pPOTOpA.
ToxommoaBoARI K
KOHTAKTHBIE KOJIbI[A HE
PEMOHTHPYIOTCS
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
MIPOMBIIIUICHH| UCTIBITAHUS, peMoHTa
O YaCTOTEHI, MUH
kB
23. V30051151 KOHTAKTHBIX KOJIEL] COBMECTHO
C TOKOIIOABOJAMH, OTCOCAUHEHHBIMU OT
00OMOTKH 7151 TypOOT€eHEepaTOpOB:
TBB, TB® 5,5>7Ugont 1 To xe
3>4,0
TT'B 5,5 1 "
24. BeHTWIIIMOHHBIE KaHainbl 0OMOTKH| [lo myHKTY - YacTu4HBIA PEMOHT
poTopa a0 cHATUS OaHgaxei (mpoBepka Ha 16 00MOTKH
IIPOXOJIUMOCTb)
25. MBonsuust ocTaBIIelcs 4acTH OOMOTKHU
MOCJIE€ BBIEMKH TOBPEXKJICHHBIX KATYIICK
COBMECTHO C H3OJSIUEH TOKOMOJBOAOB U
KOHTAKTHBIX KOJIEI U1 TypOOT€HEepaTOpOB:
a) OT Kopmyca:
TBB, TB® 3,0>7Usont 1 To xe
0,5>1,5
TT'B 3,0 1 "
0) BUTKOBAS:
- HUCIBbITaHHE HUMNYJIbCHBIM HampspkeHueMm| 100 B Ha 0,1 "
BBICOKOM YaCTOTBI c 3aTyxarouien BUTOK
aMIUTATYI0N
- KOHTPOJb C NPWIOKEHUEM HanpsikeHus|S B Ha BUTOK 5 YacTUYHBINA PEMOHT
MPOMBILIJIEHHOM YacTOTbl M HM3MEpEHue 00MOTKH
MaJieHus HaIPsSOHKEHUs B KaTYIIKax, OOMOTKE
TMIOJIFOCOB U BO BCeil 0OMOTKE
26. N3omnsanus Tuis3:
- 10 YKJIaJKHU B I1a3bl ITo mynkTy 9 To xe
- IIOCJIE YKJIAJIKU B Ma3bl ITo myHKTY "
10
27. Nzonsumst oT KopIryca
OTPEMOHTHUPOBAHHBIX  KaTylmieK  IOcje
YKJIQJIKU B Ma3bI U 3aKPETUICHHS] BDEMEHHBIMU
KJIUHbSIMU:
a) KaTyleK, H30JSIUI0 KOTOphIX MokHO| [lo myHKTY "
WCIIBITAaTh, HE COEAMHSIS C OCTaBUIEHCS 11
4acTbI0 OOMOTKH
0) Karymek, H30JSAIUI0 KOTOPHIX MOXKHO
WCTIBITATh TOJIBKO TIOCTIE COCJAMHEHHUS C
OCTaBIIEHCs 4acThIO 00MOTKH
TypOOTreHepaTopoB:
TBB, TB® 2,5>5Uont 1 "
0,6>1,4
TI'B 2,5 1 "
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
IPOMBIIIJICHH| HCIIBITaHUS, peMoOHTa
O YaCTOTEHI, MUH
kB
28. MBomammst OOMOTKM TIOCNIE€ TEpPBOM
OIPECCOBKM TAa30BbIX M JIOOOBBIX YacTel
TypOOreHepaTopoB:
a) OT Kopmyca:
TBB, TB® 2,2524,5U sou 1 "’
+0,6>1,3
TI'B 2,25 "
0) BUTKOBAS:
- HWCIBITAHWE HUMIYJIbCHBIM HamnpsbkeHueMm| 85 B Ha 0,1 "
BBICOKOU 4acTOTHI c 3aryxaromiei BUTOK
aMIUTATY01
- KOHTPOIb C NPWJIOKEHUEM HampsokeHus|S B Ha BUTOK 5 YacTuyHbIA PEMOHT
IPOMBIIIJICHHOH YacTOTHI M HM3MEpEeHHe 00MOTKH
MaJeHHs HAMPsDKEHUS B KaTyIIKax, 0OMOTKe
MIOJIFOCOB U BO BCEi 0OMOTKE
29. MBonsuusi 0OMOTKH TOCJE 3aKIMHOBKU
M1a30B IMOCTOSTHHBIMU KJIMHBSIMH U YCTaHOBKH
MOCTOSIHHBIX KJIMHBEB U PACIOPOK B JIOOOBBIX
qacTaX 0OMOTKH TypOOT€HEepPaTOPOB:
a) OT Kopmyca:
TBB, TB® 2>4Uont 1 To xe
0,6>1,2
TT'B 2,0 1 "
0) BUTKOBas:
- HCIBITAHHE HUMIYJIbCHBIM HanpsbkeHueMm| 70 B Ha 0,1 "
BBICOKOU YacTOTBI c 3aTyxarouien BHUTOK
aMIUTATYI0N
- KOHTpOJb C NPUJIOKEHUEM HamnpskeHus|S B Ha BUTOK ) "
NPOMBIIIJICHHON 4YacTOThl M HM3MEpeHHe
Ma/ICHUS] HAaIIPsDKEHHsI B KaTyIIKax, 0OMOTKe
TIOJIFOCOB U BO BCeilt 0OMOTKe
30. BentwidauuoHHble KaHanbsl 0OMOTKH| [lo myHKTY "
potopa nocine 3aKJIMHOBKH Ma3oB 16
MOCTOSTHHBIMH ~ KJIMHBSIMH W YCTAHOBKH
MIOCTOSIHHBIX KJIMHBEB U PacIOpOK B JIOOOBBIX
yacTaXx  OOMOTKM  (TpOBepsIIOTCS  Ha
MIPOXOIUMOCTb)
31. KoprrycHast uzonsiius 0OMOTKHA poTOpoB| 1,75>3Uuon+ 1 "
nepexn HocaJIKon OaHgaxei 0,6>1,1
typ6oreneparopos TBB, TB®
32. BentwisauuonHele KaHanel oOMoTkH| Ilo myHKTY YacTU4HBIA PEMOHT
poTopa ocJie IIOCaIKHU Oanmaxei 16 00MOTKH
OCMAaTpUBAIOTCSI M TPOBEPSIOTCS  Ha
MIPOXOUMOCTh
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD XapaxTep 1 00bEM
HcnpiTyemblii 21eMeHT
MPOMBIIIIJICHH| UCTIBITAHUS, peMoHTa
O YaCTOTEHI, MUH
kB
33. KopmycHas u3omsuus OOMOTKH poTOopa
COBMECTHO c TOKOTIOIBOIAMU u
KOHTaKTHBIMHM KOJIbLIAMU TIOCJE€ TOCaIKU
Oangaxxeil TypOOreHepaTopoB:
TBB, TB® 1,5>2 5Uont 1 To xe
0,625>1,0
TI'B 1,5 1 "
34. O6MOTKa poTOpa B XOJOHOM cocTostHUH| OTnnune - "
mocjie TMocagku OaHJgaxedl (M3MepeHue| I0myCcKaeTcs
COIPOTUBIICHUS MOCTOSSHHOMY  TOKY).| 102 %
H3mepeHHoe CONpOTHBIICHHE CPAaBHUBACTCS
CO 3HAYEHUEM MPEABIAYIIETO U3MEPECHHUS
35. O6motka portopa mocie mnocanku| [lo myHKTY - "
OaHmaxeH (n3mepeHue MTOJTHOTO 21
COTIPOTHUBIICHUS )
36. BentwisauuoHHsle KaHansl 00MOTKH| [lo myHKTY - PemonT B nmpenenax
poTtopa A0 cHATUs OaHnmaxel (mMpoBepka Ha 16 71000BBIX YacTen
MIPOXOANUMOCTD ) 0OMOTKH M TIpH
NEPEKIMHOBKE T1a30B
37. KopnycHast uzonsiiuss 0oOMOTKH poTOpa
COBMECTHO C H3O0JILUEH TOKOIOIBOJIOB M
KOJell TOcCji€ OKOHYAaHHUS PEMOHTa 0
nocaaku OaHgaxe TypOOreHepaTopoB:
TBB, TB® 1,5>1,5Uont 1 To xe
0,975>1,2
TI'B 1,5 1 "
38. BentunsiuonHble kKaHaisl potopa nepen| [lo myHkTy - PemoHnT B mpenenax
MmocaaKoi GaHgaxei (OCMOTp U MPOBEPKA Ha 16 71000BBIX YacTen
MIPOXOIUMOCTb) 0OMOTKH U TIpU
MEPEKIMHOBKE MMa30B
39. BentunauuoHHsle KaHainel poropoB| [lo myHkTy - To xe
mocyie mnocaaku OaHpaxeill (mpoBepka Ha 16
MIPOXOAUMOCTB)
40. KopnycHas uzonsuus oOMOTKH poTOpa 1 1 "
COBMECTHO C H30JILMEH TOKOIMOJIBOJIOB MU
KOHTAKTHBIX  KOJIEIl ~ TIOCIE  TOCAJKH
OaHaxei
41. OOMOTKa poTOpa B XOJIOAHOM cocTosiHUU| OTaudmne - "
(M3MepeHne COMPOTHUBICHUS MOCTOSHHOMY| IOMYCKaeTCs
TOKY). Nsmepennoe conportuBienue| 10 2 %

CPaBHMBAETCA CO 3HAYEHUEM MPEIBITYILIETO
U3MEpeHus
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HcnertatensH
oe [Iponomxure
. HampspKeHUe | JIBHOCTD Xapakrep u 00bEM
HcnbITyeMBbIi 37IEMEHT
MPOMBIIIIJICHH| UCTIBITAHUS, peMoHTa
O YaCTOTEHI, MUH
kB
42. OOmotka poropa mocie mocaaku| Ilo myHKTY - "
OaHaxe (n3mepenue MIOJTHOTO 21
COTIPOTHUBIICHUS )
43. Ob6moTka  potopa (m3mepenue| CM. Tabiuiy - "
COIIPOTHBIICHUSI M3OJSAIMUA 1O HUCHbITaHUsA| 6.2, MyHKT 5
W30JISIIUH  TOBBIICHHBIM HAMpPsDKCHUEM U
MoCJ€ HWCIBITAaHUS - MEraoMMETpPOM Ha
Hanpspkenue 1000 B)

[IpumMmeuanue-* JIoOOBbIC YaCTH OOMOTKH 3aKPBITh PE3UHOM.

1. Ilpu UCTIBITAHUU BUTKOBOM HM30JIAIUU OOMOTOK POTOPOB MMITYJILCHBIM HATPSHKEHHUEM €0 3HAUYCHHE Ha BBIBOAAX
0OMOTKHU pOTOpa HE JOJHKHO MPEBBIIIATh UCIIBITATEILHOTO HAMPSDKEHUS U30JSIIIMA OOMOTKH POTOpa Ha KOPIYC.

2. 3a HOMHHAJIBHOE HampspDKEHHE OOMOTKM pOTOpa MPUHMMAETCS HAMNpsHKEHHE Ha KOJbIaX MpU HOMHUHAIHLHOM
pexxuMe TypOoTreHepaTopa B yCTaHOBUBIIIEMCS TEIDIOBOM COCTOSTHUH.

3. Hopwmp! ucrisITaHui HEYKa3aHHBIX B TAOJHIIE JIEMEHTOB, a TAKXKE OTACIBHBIX Y3JIOB IIPH UX Pa3AeiIbHOM PEMOHTE

- 10 YKa3aHUAM U3TrOTOBUTCIIA.
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HNPUJIOXKEHUE B
(OBA3ATEJIBHOE)

HUCIIBITAHUA, HPOBOAUMBIE ITPU PEMOHTAX
OBMOTKH POTOPA ABHOITIOJIOCHBIX MAIIWH

HopMbl moomnepanMoHHBIX MCHBITAHUM M30JSLUKM IPU PEMOHTAX T'HMAPOTrE€HEPATOPOB,
CUHXPOHHBIX KOMIIEHCATOPOB U CUHXPOHHBIX AIEKTPOABUIaTEIIECH € IIOJHON WIA YACTUYHOM CMEHOU
00MOTOK poTOpa npuBeAeHs! B Tabiuue B.1.

[TpuBeneHHbIE HOPMBI UCTIBITAHUS N30JISILIUHY TTOBBIILIEHHBIM HAPSYKEHUEM PacIIPpOCTPAHSIIOTCS Ha
pPOTOpHBIE OOMOTKM T'MIPOr€HEpaTOPOB U CHUHXPOHHBIX KOMIIEHCATOPOB C HAIPsDKEHUEM
B030yxaenus cBoime 100 B.

Ecnu npu yacTH4HON 3aMeHe U30JIALUH IIPU UCIIBITAaHUSIX 110 HopMaM Tabauis! B.1 Habmonaercs
npo0oil HECKOJNIBKUX KaTyIIeK (He MEeHee 5) W yCTaHaBIMBAeTCA 0OIIee HEYIOBICTBOPUTEIHHOE
COCTOSIHUE OOMOTKH, a IO YCJIOBHUSM pabOThl SHEPTOCUCTEMBI U HAJIMYMIO 3aMACHBIX YaCTeH HEb3s
BBITNIOJIHUTD MOJHYIO 3aMEHY M30JIILUU OOMOTKHU pOTOpa, UCIIBITATEIbHOE HAIPSDKEHUE OCTaBIIEICS
4acTH OOMOTKM, a TakXe MWCIBITaTeJbHOE HaNpsHKeHWe IMpU BBOJE B  AKCIUTyaTalHIo
YCTaHaBIUBAIOTCS IO COTJIACOBAHUIO C M3rOTOBUTENEM, HO HE HIbke 1,5 kB.

[Tpu nosiHOM 3aMeHe U30JIALUU 0OMOTKH CTapble KOHTAKTHBIE KOJIbI[A, TOKOIIPOBO/IbI U IIETOYHBIE
TpaBepPChl MOTYT OBITh WCIOJB30BAaHBI 0€3 MEPEPEryIHMPOBKH TOJBKO B TOM CIly4ae, €CIH OHHU
BBIICPXKAIM HCIBITAHHE H30JIIMU HANpsDKCHHEM, ykazaHHbiM B Tabmuie B.1 (mynkr 3). B
IPOTHBHOM CJTy4ae U30JISIHUS T0JKHA OBITh 3aMEHEHA.

N30511151 KOHTAKTHBIX KOJIEL] UCIIBITBIBAETCS 110 OTHOLIEHHUIO K KOPITYCY U MEXIY COOOH.

W3omstiist 0OMOTOK OTHOCUTENIBHO KOPIIyCa HCIIBITHIBAETCS TOBBIIIEHHBIM HAIpPsKEHUEM
IIPOMBIIIJICHHON 4acTOTHI B TeUEHUE 1 MUH.

BurkoBas uzonauusa (tadbnuua B.1, myHkT 1,0) MCHBITBIBAETCS MPUIOKEHUEM HANPSKEHUS K
KOHIIaM KaTyIIKM B TedeHue 5 muH npu Temmeparype 120-130 °C u naBnenuu, pasaom 0,75
Pa3BUBAEMOI0 IIPU OIIPECCOBKE U3OJISIIUH.

Tabmuua B.1. O0BEM 1 HOPMBI TOOTIEPALTMOHHBIX UCIIBITAHUH N30JIALUU OOMOTKH poTOpa
SIBHOITOJIFOCHBIX MAllIMH IIPU PEMOHTE

HcnpiTarenpHOe HaNpsHKEHUE
MIPOMBIIIIJIEHHON YacTOTHI,
kB, nnsa mammH ¢
o Xapakrep u
HcnpITyemblii 2IeMeHT HOMHHAJILHBIM HaIpsHKEHUEM ..
00BEM peMoHTa
BO30yx1eHus1, KB
Ot 0,1 10 0,25
= MO U, Cspie 0,25
BKJIFOYATEILHO
1. U3onsmuus  OTAENbHBIX KaTylmieKk OOMOTKH ITonnas 3amena
poTOpa MOCie M3TOTOBJICHUS M yCTAaHOBKU HA 0OMOTKH poTOpa
MOJIIOCHL:
a) OT Kopmyca 4,0 4,5
0) BUTKOBas 3,0 B Ha BHTOK
2. Nzomamnus OTIeIbHOUI KaTYLIKU mnocJje ITonuasa U
YCTAaHOBKH Ha POTOpPE W KPEIUICHHUS TOJIIOCOB, yacTHYHAast
HO JI0 COSAMHEHUS KaTyIIeK MEXIy co00i U ¢ 3aMeHa OOMOTKH
KOHTAaKTHBIMH KOJIBLIAMH: potopa
a) OT Kopryca 3,5 4,0
0) BUTKOBas 2,5 B Ha BHTOK
3. M3oaamnus KOHTaKTHBIX KOJIEL], TOKOIOABOIOB 1 3,5 4.0 Ilomnas 3amMeHa
9
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HcnpiTaTenbHOE HAMPSKEHUE
MIPOMBIIIIJICHHON 9acTOTHI,
KB, ma mammH ¢
. Xapakrep u
HcnpITyemblii 37€MEHT HOMHUHAJILHBIM HaIPsHKCHUEM ..
B30y ICHNA, KB 00BEM peMOHTa
Or0,1 10 0,25 Cspiie 0,25
BKJIFOYHATEILHO
IIETOYHBIX TPABEPC JI0 COSAMHEHUS C OOMOTKON 0OMOTKH poTOpa
M3onmsanmst  kaTymek OT  KoOpIyca Tocie 3,0 3,5 To xe
COCIUHEHUSI MEXIy COo00N M ¢ KOHTAaKTHBIMU
KOJIbLIAMU
W3onmsanmst 0OMOTKM pOTOpa OT KopIiyca B 2,5 3,0 "
coOpaHHO# MaIIMHE MOCIE PeMOHTA
W3omsmus ocraBuieiics yacTh 0OMOTKH poTOpa: Yactuunas
3aMeHa 0OMOTKH
poropa
a) OT Kopmyca 25 3,0
0) BUTKOBas 2,0 B Ha BHTOK
M3onsmuss  oOMOTKM  OT  Kopiyca mocie 2,25 2,75 To xe
COCIIMHEHHS BCEX KATYIICK MEXIy COOOH M C
KOHTAKTHBIMHU KOJbLIAMU
OOMoTKa poTOopa B COOpaHHOW MAaIIMHE TOCIIE 2,0 2,5 "
YaCTHYHOM 3aMeEHBI N30/ILMI

Ba)HbIe NYHKTbI AOKYMEHTa MO)XHO HBATU NO  CCbIAKA | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=266

250

HNPUJIOKEHUE T’
(OBA3ATEJIBHOE)

HOPMBbI UCIIBITAHUH SJIEKTPOJABUT' ATEJIEN
IMEPEMEHHOTI'O TOKA ITPM PEMOHTAX OBMOTOK

1. UcnpITaHusl 3JIEKTPOABUIaTe el ¢ JKECTKUMH KAaTyIIKAMM
WIH CO CTEPKHSAMU NPH MOJTHOM CMeHe 00MOTOK

1.1 UcnbiTaHue CTAJIH CTATOPA

DNeKTpoABUTaTeIM MOIIHOCTBhIO 40 KBT M BBIIIE HCHBITHIBAIOTCS TEpe]] YKIAAKOH OOMOTKH
meronamMu myHKTa 6.12. IIpm 3TOM, eciam H3rOTOBUTENEM HE YKa3bIBAIOTCS Ooyiee KECTKHE
TpeboBaHus, TO Npu UHAYKUUK 1 Ti yaenbHbIE MOTEpU B CTalIM HE JOJDKHBI MpeBbIIaTh 5 BT/kT,
HanOONBIIMK HArpeB 3yOIOB HE NOJHKEH ObITh Oosee 45 °C, a Hambompluas pa3sHOCTh HarpeBa
pasnnysbIx 3yoros 30 °C.

1.2 U3mepeHune cONpOTHBJICHUS H30JIALHMHA 00MOTOK

W3mepeHue npous3BOAUTCS Yy AJIEKTpojBUrateseid Ha HampsbkeHue 1o 0,66 kB BximrounTenbHO
MeraomMmeTpoMm Ha HampspkeHue 1000 B, a na nanpspkenue Boimie 0,66 kB - meraommerpom Ha
Hanpsbkenue 2500 B. JlomycTuMble 3HaYeHHsS COMPOTUBIICHHUS H3OJIALUU OOMOTOK YKa3aHBI B
tabimuax 8.1-8.3.

1.3 UcnpiTaHHE MOBBINIEHHBIM HANPSIZKEHNEM NPOMbIIIJICHHON YaCTOThI

VcnpiTaTelbHOE HANPSKCHHE MPH IIOJHOM CMEHEe OOMOTKHM CTaTopa HMPUHHMAETCS COIJIACHO
Tabaune I'.1.

[TpoaOIKUTEILHOCTD MPHIIOXKEHUS UCIIBITATEIBHOIO HAIPSOKEHUS 1 MHUH.

Ta6muua I'.1. McnibiTatenbHoe HanpsHKEHNWE TPOMBIIUICHHOW YacTOTHI IPH PEMOHTE 0OMOTKH
CTaTopa 3JeKTpoBUTaTeNeH (C KECTKUMHU KaTyIIKaMU HJIA CO CTEP>KHEBOM 0OMOTKOI)

HcnbiTarensHoe HanpskeHue, KB i
AJIEKTPOJBUIATENIe HA HOMUHAJIBHOE HaNpshkeHue, KB

1o 0,5 o 3
WcnpiTyemblii 21€eMeHT BKITIOUHT| 2 3 6 | 10 |Bxmrount| 6 | 10
eJIbHO eJIbHO
MOITHOCTBIO CBBIIIE
MoiHocThI0 10 1000 kBt 1000 kBt
1. OtnenbHas katymka (crepskens)? mepen| 4,5 11 |13,5(21,5|31,5| 13,5 |235| 34

y1<na211<01712)

2. OOMOTKHM TMOclie yKJIagku B masbl mo| 3,5 9 |11,5(185(29,0| 115 [20,5| 30
MAKA MEKKATYIIEYHBIX COCTMHEHUI
3. O6motku mocne maiiku u uzonupoBku| 3,0 6,5 9,0 (15,8]25,0 9,0 18,5 27
COCTMHCHHI
4. I'maBHas u3onsAIUsT OOMOTKU COOpaHHOM ) 50|70 (13,0/21,0 7,0 15,0| 23
MalvHbl (Kaxaas (as3a 1Mo OTHOIICHHIO K
KOPIYCY HpU JBYX APYTUX 3a3€MIICHHBIX).
Y  oanekTpoaBUraTenei, HE HMEIOIIUX
BBIBOJIOB  Kaxaodh  (a3pl  OTHENBHO,
JOITYCKAeTCS  MPOW3BOJNUTH  UCIBITAHUE
BCcell 0OMOTKH OTHOCHTEIHLHO KOpIyca

Mpumeuanue-? Eciu cTepkHHU WM KATYIIKH M30JMPOBAHbI MUKAIEHTHOI €3 KOMIIayHIMPOBAHUS H30JISIHE,
TO UCIIBITATEIHOE HAPSDKEHHUE, YKa3aHHOE B MOAMYHKTE 1 1 2, MOXKeT ObITh CHIDKEHO Ha 5 %.
2) Ecv KaTyIIK{ MM CTEPKHH MOCJIE M3TOTOBJIEHHUS ObLIM UCTIBITAHBI JaHHBIM HATIPSKEHHEM, TO MPU MOBTOPHBIX
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UCTIBITAHUAX MEpe] YKIaJKOH JOMyCKaeTCsl CHU3UTh UCIIBITATENbHOE HaNpsikeHue Ha 1 kB.
% VcnbITaTenbHOE HaNpsKeHue ycTanapiuBaeTcs paBHbIM 2Uyou+1 KB, HO He Huske 1,5 kB.

1.4 MWMcnbiTaHue BHUTKOBOW H30JAIUM OOMOTKM HMIYJbCHBIM HaMNpPsKeHHEeM

BBICOKOH YaCTOTHI

1.4.1 UcnbrtaTenbHble HANPSDKEHUS BUTKOBOW HM3OJIAIMM ITOCIE YKJIAJKH HOBOW OOMOTKH WJIH
HOBBIX KaTyllek mnpuHumaroTcs mno Tabmuue [.2. I[IpomomkurtensHocTh wucnbiTanmii 3-10 c.
Hcnibrtanust TpoBOATCS MPY HAJTMYHMH aIIIapaTyphl, IpeIHa3HAYCHHOM JUTsl TAKUX MCTIBITAHUMN.

Tabmuua ['.2. IMIynbCHBIE HCTIBITAaTENIbHBIE HAPSDKEHUSI OOMOTOK CTaTopa MOCIe YKIAJAKH B Ma3bl

HOMUHAILHOE HAIDSOKCHIC Hanpsokenue Ha BeiBogax | Haumbounbliee gomycTumoe 3HaueHUE
OOMOTKHL KI}; KaTyIIKU (aMIUIUTYIHOE MEXYBUTKOBOI'O HAIIPSHKEHHUS
’ 3HaueHue), kB (ammunTynHOE 3HaueHue), B
1o 0,5 2,0 500
0,5-3,0 3,5 600
3,0-3,3 5,0 800
6,0-6,6 9,0 1400
10,0-11,0 12,0 1900

IIpumedanue- 1. MeXXIyBUTKOBOE HCIBITATENbHOE HANPSHKEHHUE ONpPENeIeTcsl KaKk YaCTHOE OT JEeNCHUS
3HA4YEHHH, YKa3aHHBIX B CTOJOIE 2, Ha YUCIIO BUTKOB B KaTYyIIKE.

2. Ecmm MeXITyBUTKOBBIC HANpsDKCHHS IPEBBIMIAIOT 3HAYCHWS, YKa3aHHbIE B CTOJOIE 3, TO HCIBITATEIbHOE
HaIlpsDKEHUE Ha BBIBOJAX KaTYIIKM CHIDKAETCS 0 3HAUCHHMS, PABHOTO MIPOM3BEACHUIO JOIYCTUMOTO MEXIyBUTKOBOTO
HaIpsDKEHUS U3 CTONIONA 3 Ha YHCIIO BUTKOB B KaTyIIKE.

1.4.2 VcnipiTaTtenpHble HAIPSHKEHUSI BATKOBOM M30JILIMHU KAaTYyILEK 10 YKIaJKH UX B [1a3bl JOJKHBI
OBITH BbIOpaHbI 110 CTAHJAPTY WJIM HOPMaMU IPEIIPUSITUS, B COOTBETCTBUHU C YEPTEKAMU KOTOPOTO
W3TOTOBJICHBI KaTyHIKU. VIcnbITaTenbHble HANpPsKEHUS BUTKOBOM M30JLIIMM KaTyIIEK IIOCIE HX
YKJIAJIKU HE JOJDKHBI IPEBBIIATh 85 % 3TOro 3HaYCHHUS.

JlomyckaeTcsi CHM)KEHUE MHCIIBITATEIbHOIO HAINPSDKEHHS 110 CPaBHEHUIO CO 3HAYEHHUEM,
YKa3aHHbBIM B Ta0nuubl .2, ecinu 310 He0O0X0IMMO ISl BHIITOJIHEHUS JAHHOTO YCIIOBHSL.

1.4.3 VcnblTanus BUTKOBOW HM3O0JISALMM OCTaBILIEHCS 4acTH OOMOTKHM NpPU 3aMEHE HECKOJIbKUX
KaTyIlIeK MPOU3BOAATCA, KaK MPABUJIO, JIMIIb JJIS KaTyIIeK, OTTUOAIOIMXCs PpU MOAbEME I1ara u
CHOBa YJIOKEHHBIX B I1a3bl, BEIBOJIbI KOTOPBHIX ObUTH pacnasHbl. McnbITaTenbHble HANpsHKeHUs A
ATOrO ciTy4yasi BBIOMpPatoTCs B COOTBETCTBUU C TOKYMEHTAllMEH PpEMOHTHOM OpraHu3alu, HO JOJIKHbI
cocTaBJATh He MeHee 50 % 3HaueHui, yka3zaHHbIX B TyHKTe 1.4.1 HacTosIIero pa3/ena NpuiIoKeHHs.
[Ipy HaJMuYMM WCHBITATENIBHOM anmnaparypsl, IO3BOJSIOMIEH IPOU3BOAWTH HCIBITAHUS BCEU
OCTaBIIEHCS 4YacTH OOMOTKM 0e€3 JOMOJHUTENBHOW €€ pachaiku, NPUMEHSIOTCS TaKHe XKe
UCIBITAaTENbHbIE HAMIPSKEHMSI, KaK ¥ JUIsl OTTMOABIINXCS KATYILEK.

1.5 U3mepeHue conpoTHBJIEHUA 00MOTOK IOCTOSIHHOMY TOKY

M3mepeHHOE 3HAUYEHHE CONPOTHBICHUS OOMOTOK HE JOJDKHO OTJIMYAThCs OT HOPMHPOBAHHOTO
(Tabmuma 6.3) 6omee yem Ha 3 % ans anekTpoaBUTaTeneit HanpsykerueM 10 0,5 KB BKIIOYHTETHHO U
Oostee yeM Ha 2 % JUTS OCTANBHBIX DJIEKTPOBHUTATENCH.

1.6 UcnibiTaHue HA HATPEBAHUE

Onexrpoasurarenu MouHocTeio 200 kBT 1 Beie Hanpsxenuem cabiiie 1000 B ncneireiBarores
Ha HarpeBaHHe NOCJe MOJHOM CMEHbl OOMOTKH CTAaTOpa, a TAKXKE MOCIIEe PEKOHCTPYKLUU CUCTEMBbI
OXJIAXKJEHUSA. Y CIOBUS NIPOBEAEHUS UCIIBITAHUS, METOJBI M CPEACTBA U3MEPEHUS TEMIIEPATYP - IO
I'OCT.

[To pe3ynbTaTaM MCHBITAHHS OLIEHUBAETCS COOTBeTCTBUE HarpeBoB TpeboBanusaM ['OCT u TY u
yCTaHaBJIMBAETCsl HANOOJIbIIAs TEMIIepaTypa OOMOTKH CTaTOpa, JOMyCTUMAs! B OKCILUTyaTalluu.

Ta6muua I'.3. VcnipiTaTeibHOE HANPSKEHNE MPOMBIIUIEHHOW YaCTOTHI IPU PEMOHTE BCBHIITHBIX
00MOTOK 3JIEKTpOJBUTaTEEH

| UcnbiTyeMblii 351EMEHT | HcneiTaTenbHoe HanpskeHue, KB, aist
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3JIEKTPOJIBUTATENCH MOIIHOCTHIO, KBT
0,2-10,0 6omee 10 go 1000

1. OOMOTKM TmoOCie YKIAAKd B Ta3bl JO NalKu 2,5 3,0
MEXKATYIIEYHBIX COCTMHCHHUIA
2. OOMoOTKM TmoOcCiIe TaWku W U30JHPOBKHU 2,3 2,7
MEXKKATYIIEYHBIX  COCJUHEHWUW, €CIM  HaMOTKa
MIPOU3BOJIUTCS TI0 TPYIIIIAM WJIH 110 KaTyIIKaM
3. OOMOTKM TOCIe TPONMUTKH U  3alpPECCOBKH 2,2 2,5
00OMOTaHHOTO CepACYHHUKA
4. TnmaBras w3omsauss  0oO6MoTkH  coOpaHHOTrO| 2Uuont1,0, HO He 2Unont1,0, HO HE
BJIEKTPOJIBUTATEIS Hmxke 1,5 Hmxe 1,5

2 UcnbITaHus JIEKTPOABUraTe el MPH MOJHON CMeHe
BCBINTHBIX 00MOTOK

2.1 U3MepeHne COMPOTUBICHUS U30JANNH 00MOTOK
W3Mepenue mpou3BOAUTCS MeraoMmmeTpoM Ha Hampspkerne 500 wim 1000 B (tabmuia 8.1.)
JlomycTuMble 3HaUEHHs COMPOTUBIICHUS U30JISIIH OOMOTOK yKa3aHbl B Tabiuie 8.2.

2.2 UcnpITaHHe NOBBIIICHHBIM HANIPSI2KEHHEM NPOMBIIIJICHHON YaCTOThI

HcnpiTaTebHOE HANPSDKCHUE NPU TIOJHOW CMEHE OOMOTKH CTaTopa MPHHUMAETCS COTJIACHO
tabiuue I'.3.

2.3 U3mepenue cONpOTUBIECHHS 00MOTKH IIOCTOSIHHOMY TOKY

3MepeHHoe 3Ha4YeHHE COMPOTHBICHHS OOMOTOK HE JOJDKHO OTJIMYAThCsS OT HOPMHPOBAHHOTO
(Tabmuna 6.3) 6omnee yeM Ha 3 %.

Tabmuua I'.4. VcnibiTaTtenbHOe HANPsHKEHNUE TPOMBIIIIEHHOW YaCTOTHI OOMOTKH CTaTOpa
3JIEKTpOJBUTATENIEH IPU YaCTUYHOIN cMeHe 0OMOTKH cTaTopa

. HcnbiTaTensHoe
HcnpITyeMbIid 2JIEMEHT
HanpsbkeHue, kB

1. OcraBmasics 9acTb OOMOTKH 2Usom
2. 3amacHble KaTymKd (CEKIMHM, CTEpKHH) mepen 3akimaakod B|  2,25Ugont2,0
ANEKTPOABUTATEND
3. To xe mocine 3akjagku B Ma3bl MEpe] COCAMHEHHEM CO CTapol YacThiO 2Unont+1,0
00MOTKH
4. T'naBHas U30JS1IUsSI OOMOTKH TIOJIHOCTHIO COOPAHHOTO JIEKTPOIBUTATENS 1,7Usom
5. BuTtkoBas n3onsamus ITo Tabmure b.2.

3 UcnbiTaHue 3JIEKTPOABUTATEIEH € KeCTKUMH KATYIIIKAMH
WIH CO CTEPKHAMU NPH YACTUYHON CMEeHe 00MOTOK

3.1 U3mepenne cONPOTUBICHUS M30JALMU 00MOTOK

N3Mepenne mpou3BOIUTCS y AJEKTpoJBUTaTesnell Ha HanpsbkeHue 10 0,66 kB BKIFOUMTEIHLHO
MeraommeTpoMm Ha HampspbkeHue 1000 B, a Ha Hanpsbkenue Boime 0,66 kB - meraommerpom Ha
Hampsbkenue 2500 B.

JlomycTuMble 3HaU€HHs COMPOTUBIICHUS U30JISAMH 0OMOTOK yKa3aHbl B TabiuIe 5.2.

3.2 UcnbITaHMe MOBBINICEHHBIM HANIPSKEHUEM MPOMBIIIJICHHON YaCTOTHI

HcneiTaTensHoe HaIlpsKCHUC TIpU YaCTHYHOH CMeHE OOMOTKH cTaTtopa J3JICKTPOABUI aTenen
npUHUMAaeTcs cornacHo tadnuie b.4.

3.3 U3mepeHne cONPOTHBIEHUSA 00MOTKH IOCTOSIHHOMY TOKY

H3mepeHHOe 3HaUYE€HHE COMPOTHUBICHUS OOMOTOK HE JIOJDKHO OTJIMYATHCS OT HOPMHUPOBAHHOTO
(Tabmuma 6.3) 6osee yem Ha 3 % s snekTpoaBUTaTeneit HanpsykerueM 10 0,5 kB BKIIOYHTETHHO U
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Oosee yem Ha 2 % 17151 OCTABHBIX JIEKTPOABUTATEIICH.

4 I/ICHBITaHI/Iﬂ, MMPOBOAUMBIC IIPA PEMOHTAX 00MOTKH poTopa
ACUHXPOHHBIX 3JIeKTpO[lBHFaTeJIEﬁ C (1)33HLIM POTOPOM
3Ha4yeHUEe HCHBITATEIbHOIO HANPSKEHHs NMPU HNOJHOM CMeHe OOMOTKM pOTOpa NMpUHUMAeTcs
corylacHo Tabnuue I'.5.
[Ipy yacTH4YHOM cMeHEe OOMOTKM IIOCJI€ COEAMHEHMs, Malku M OaHJaXUPOBKU 3HAUYECHUE
UCIBITATENbHOIO HANPsKEHUS NpUHUMAaeTCst paBHBIM 1,5Uxon, HO HEe HuXke 1 kB.
[TpooIKUTENBHOCTD MPUIIOKEHHS UCTIBITATEIBHOTO HAIPSKEHHS 1 MUH.

Tabmuua I'.5. cnibiTaTenbHoe HapsHKeHNWE POMBIIUIEHHOM YacTOTHI 0OMOTKH poTopa
3JIEKTPOJBUTATEIICH MPH MOJIHOW CMEHE OOMOTKHU

. HcneiTarensHoe
HcnpITyeMbIid 2JIEMEHT
HanpspkeHue, kKB
1. CrepxHU OOMOTKH TOCIIC U3TOTOBJICHHS, HO JI0 3aKJIaJKU B Ma3bl 2Uuon+3,0
2. CrepxHH 0OMOTKH TTOCIIE 3aKJIJKH B TIa3bl, HO IO COCTMHEHUS 2Ugont+2,0
3. OOMOTKa mocje COeTMHCHHUSI, TAMKW U OaHTa)KUPOBKH 2U,*+1,0
4. KoHTakTHBIE KOJIbIIA O COETUHEHUS C OOMOTKOH 2U,+2,2
5. OcraBmiascs 4actb OOMOTKH IOCIE BBIEMKH 3aMeHsieMbIXx Katymiek| 2Up,, HO He Hibke 1,2
(cexuii, cTepkHel )
6. Bca oOMoTka mocie MpHCOEAMHEHHS HOBBIX Karymiek cekuwid,| 1,7U,, Ho He Hike 1,0
CTEpKHEU

IIpumeuanue-* U, - HanpsDkeHHE HA KOJBIAX MPU PA30OMKHYTOM U HETMOABI)KHOM POTOpPE M HOMUHAJIBHOM
HaIPsKEHUU Ha CTaTope.

I[J'IH POTOPOB CHHXPOHHBIX JJICKTPOABUT" aTeJiell NCIIbITaHUS IMpOBOAATCA 110 HOPpMaM IJIA pOTOPOB
CUHXPOHHBIX ABHOIIOJIKOCHBIX I'CHEPATOPOB U CUHXPOHHBIX KOMIICHCATOPOB.
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HPUJIOXKEHUE J
(OBA3ATEJIBHOE)

TEIJIOBU3UOHHBINA KOHTPO.Ib
SJIEKTPOOBOPYJOBAHUS U BO3AYIIIHBIX JTUHUI
IJIEKTPOIIEPEIAYH

1 Ilpunoxxenue J| Bkimtowaer B ce0s mpoueaypy MPOBEACHUS TEIUIOBU3MOHHOTO KOHTPOJI,
HEPUOJIMYHOCTh U 00BEM HM3MEPEHUH KOHTPOJIMPYEMOro OOBEKTa MJIM COBOKYIMHOCTH OOBEKTOB.
[leproAMYHOCTh TEIJIOBH3MOHHON JMAarHOCTUKH 3jekTpoobopynoBanusi PY u BJI ompenenena c
YUYETOM OIIbITA €ro 3KCILTyaTalluy, pexuma padoThl, BHEUIHUX U JIPYTUX (PaKTOpOB M OTpa)keHa B
COOTBETCTBYIOILIUX PEKOMEHAALINSX.

2 JIns mpoBeAeHUs TEIUIOBU3MOHHBIX M3MEPEHUM MpPU KOHTpOJE 3JeKTpoobopynoBanus u BJI
pexomenayercst ucnoiab3oBaTh MK-TemnoBuzopsl (Aomyckaercs NPUMEHEHUE HMUPOMETPUUYECKUX
nprOOpPOB) JUTMHHOBOJIHOBOTO AMana3zoHa 8-12 MM, 4yBCTBUTEIbHOCTHIO He Xyxke 0,1 °C, yriioBsiM
paspenieHueM He xyxe 1,5 mpan.

3 BrusaBnenue aedexra JOIKHO OCYILECTBIIATHCS 10 BO3MOKHOCTH Ha paHHEN CTaJluu pa3BUTHS,
JUIsL 9ero Mpuoop AOHKEH 001a1aTh 10CTATOYHON YyBCTBUTEIBLHOCTBIO JJaXKe ITPU BO3JICHCTBUH psAaa
HEeOJIaronpusATHEIX (aKTOPOB, MOTYIIMX HAOIIONAThCS B HKCIUTyaTaluy (BIMSHHE OTPHULIATENIbHBIX
TEMIEPATyp, 3albUIEHHOCTH, 3JIEKTPOMATrHUTHBIX Mosied u T.1.). [lpu aHanuze pe3ynbTaTtoB
TEIUIOBU3MOHHOIO KOHTPOJS JIOJDKHA OCYILECTBIIATHCS OLEHKAa BbIABIEHHOro jedekta. Ilo
IIOJIyUEHHBIM pE3yJbTaTaM TEIUIOBU3MOHHOTO KOHTPOJS pEUIEHHE O 3aMEHE WIM PEMOHTE
HNPUHUMAETCS TEXHUUECKUM PYKOBOJIUTENIEM CYOBEKTa 3JEKTPOIHEPreTUKH.

4 B npuioKeHUuU NPUMEHSIOTCS CIEIYIOIINE TOHITHS:

NpeBbIIICHHE TEMIEepaTypbl - Pa3HOCTb MEXAY W3MEPEHHOH TeMIIepaTypol Harpea H
TEMIEPATYPOIl OKPYKAIOIIEro BO3AyXa;

H30BITOYHAS] TEMIIEPATYPA - NIPEBBILLIEHUE U3MEPEHHON TEMIIEPATyphl KOHTPOJIMPYEMOTO y371a
HaJ TEMIIEPATypOll aHAJIOTUYHBIX Y3JI0B JIpYTrUX (a3, HaXOJSIMIUXCS B OJMHAKOBBIX YCIOBUSIX;

KO(QGuuueHT neGeKTHOCTH - OTHOLIEHUWE W3MEPEHHOIO IMPEBBIIIEHUS TEMIIEPATYpPhl
KOHTaKTHOTO COEIMHEHUS K MPEBBIIICHUIO TEMIIEPATypbl, U3MEPEHHOMY Ha 1I€JIOM YYacCTKE IIMHbI
(mpoBo/1a), OTCTOSIIIIEM OT KOHTAKTHOT'O COEIMHEHHS Ha pAacCTOSIHUU He MeHee 1 M;

KOHTAKT - TOKOBEYIIasl 4acTh anrapaTa, KOTopasi BO BpeMs OllepallMi pa3MbIKA€T U 3aMbIKAeT
LIENb, WJIU B CIIy4ae CKOJIb3SIIMUX WIN IMIAPHUPHBIX KOHTAKTOB COXPAHSET HENPEPHIBHOCTD LIETIN;

KOHTAKTHOE COeIMHeHHe - TOKOBeaylllee coequHeHHe (OO0ITOBOE, CBAPHOE, BBINOIHEHHOE
METOJIOM 003kaTusl), 00ecTIeYnBaIoIee HEIPEPHIBHOCTh TOKOBOM LIETIH.

5 OueHka TEemI0BOr0 COCTOSIHUSA 3JIEKTPOOOOPYI0BaHUS U TOKOBEIYIIMX YaCTeH B 3aBUCUMOCTH
OT YCJIOBUM UX paOOTHI U KOHCTPYKILIMU MOKET OCYLIECTBIIATHCA: 10 HOPMUPOBAHHBIM TEMIIEpaTypam
Harpesa (MIPEBBIIICHUSM TEMIIEPATyphl), H30BITOUHON TeMiepaType, K03 umeHTy aegeKTHOCTH,
TUHAMHUKE M3MEHEHUS TeMIlepaTypbl BO BPEMEHH, C W3MEHEHHEM Harpy3Ku, IyTeM CpaBHEHUS
U3MEPEHHBIX 3HAUEHUI TeMIiepaTypsl B mpeaenax ¢assl, MexIy (a3amu, ¢ 3aBeJOMO UCTIPAaBHBIMU
Y4aCTKaMH U T.II., B COOTBETCTBUH C YKa3aHUSAMHU OT/IEIbHBIX ITYHKTOB MPUIOKEHUS.

6 IlpenenbHble 3HAUEHUS TEMIIEpaTypbl HarpeBa U ee MpeBbIlIeHNs TpuBeAeHbl B Tabmue J1.1.

Jns konTaktoB u 60nTOBBIX KC HOpMaTtuBaMu Tabiuis! J.1 cienyer moab30BaThes MpU TOKax
Harpy3ku (0,6-1,0) luon TOCIIE COOTBETCTBYIOIIETO MEpPECYETa.

[lepecuer mpeBbIIEHUS WU3MEPEHHOTO 3HA4YEHHs] TEMIIepaTypbl K HOPMHPOBAHHOMY
OCYILIECTBIISIETCS] UICXO/s U3 COOTHOLIECHHUS:
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AT’HOM _ ]HOM

AT pab I pabd

r71€ AT%wom - IPEBBILIEHNE TEMIIEPATYPHI PH |iow;

ATpas - TO *e, IpH |pas;

Ipas — pabounii TOK Harpy3KH 3J1eKTPOOOOPYIOBAHUS;

lion — HOMUHAIIBHBIN TOK HArpy3KH 3JIEKTPOOOOPYIOBAHUSI.

TennoBU3HMOHHBII KOHTPOJIb 3JIEKTPOOOOPYIOBaHHS M TOKOBeIyIHX YacTeil BJI mpoBoauTes mpu

tTokax Harpy3k# 0,3luom U BBIIIIE.

TennoBU3MOHHBI KOHTPOJIb 3JEKTPOooOOpyaoBaHUS npu Tokax Harpy3ku HIKe 0,3luowm
IPOBOJUTCS 10 PELLICHHE TEXHUUYECKOT0 PYKOBOIUTENS CYObEKTa 3JIEKTPOIHEPIreTUKH.
IIpoBeneHMe TEINIOBUSMOHHOIO KOHTPOJIA TOKOBEAYIMX dacTterd BJI mpu Tokax Harpy3ku HUXKe

0,3lsom HETIETIECOOOPA3HO.

Tabmuna /1.1. JlomycTUMBIe TeMITepaTypbl HarpeBa

KoHTposmpyemsle y3ibl

HaubGonbiiee nonycrumoe
3HAYCHHE

Temmeparypa
Harpena, °C

IIpeBbrnienune
temMiepatypsl, °C

1. TokoBenymme (3a HCKIIOUYEHWEM KOHTAKTOB M KOHTAKTHBIX
COCJIMHEHUIT) U HETOKOBEIYIIINE METAJNINYCCKUE YaCTH:

- HE U30JIMPOBAHHBIC U HE COMPUKACAIOIINECS C H3O0JISAIIUOHHBIMU
MaTepHaiaMH

- W30JMPOBAHHBIC WM COIMPHKACAIONIMECS C H3O0JISAIUOHHBIMU
MaTepuanamu kinaccoB HarpeBocroiikoctu o 'OCT 8865-93:

T Mo <

2. KoHTaKThI U3 MeIM U MEJIHBIX CILIaBOB:

- 0e3 MOKPBITHIA, B BO3/1yX€/B U3OJSALOHHOM Mace

- C HAaKJagHBIMU cepeOpsSHBIMM IJIACTUHAMM, B BO3JYX€/B
U30JISILIMOHHOM Maciie

- C TIOKpbITHEM cepedpoM WJIH HHKEIEeM, B BO3J1yX€/B
U30JISILIMOHHOM Maciie

- C IOKPBITHEM CepeOpPOM TOJIIMHOM HE MeHee 24 MKM

- C TIOKPBITUEM OJIOBOM, B BO3/IyX€/B MU30JISILIMOHHOM Maciie

3. KoHTakThl  MeTaulOKepaMHuecKue  BoibppamMo- U
MOJUOEHOCOAepXKAIe B HM3OJSAIMOHHOM Maciie: Ha OCHOBE
MeJIi/Ha OCHOBE cepedpa

4. AnmnapaTHble BBIBOJBl W3 MEIU, AJIOMHMHMS U HX CIUIABOB,
MpeHa3HauYeHHbIE JIJIsl COEIUHEHUS C BHEIIHUMU NTPOBOJHUKAMU
ANIEKTPUYECKUX LIETICH:

- 0€3 MOKPBITUS

- C TIOKPBITUEM OJIOBOM, cepeOpOM MM HUKEJIEM

5. bonaToBbIE KOHTAKTHBIE COETUHEHUS U3 MU, AIFOMUHUS U UX
CIUIaBOB:

120

90
105
120
130
155
180

75/80
120/90

105/90
120

90/90
85/90

90
105

80

50
60
80
90
115
140

35/40
80/50

65/50
80

50/50
45/50

50
65
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Haubonpmiee qomycrumoe

KonTponupyemsie y3isl SHATCHAC

Temneparypa| IlIpeBbiienue
HarpeBa, °C | Temmepatypsl, °C

- 0€3 MOKPBITHS, B BO3/IyXe/B U30ISAIMOHHOM Maclie 90/100 50/60

- C MMOKPBITUEM OJIOBOM, B BO3/1yX€/B H30JIALIUOHHOM Macie 105/100 65/60

- ¢ TIIOKphITHEM cepeOpoM WM HuUKeneM, B Bo3ayxe/B| 115/100 75/60

M30JIAIMOHHOM Maciie

6. IIpenoxpanuTenu MepeMEeHHOro TOKa Ha HanpsbkeHue 3 kB u

BIIIIE:

COCMHEHUS U3 MEIH, aJlOMUHUS M UX CILUIaBOB B BO3AyXe 0e3

MOKPBITUI/C TIOKPBITHEM OJIOBOM

- C pa3beMHBIM KOHTAKTHBIM COCIUHEHHUEM, OCYIIECTBIISICMbBIM 75/95 35/55

pYKUHAMHA

- ¢ pa30OPHBIM coeAMHEHUEM (HaxkaTre Oontamu Wid BuHTamu), B|  90/105 50/65

TOM YHCJIC BBIBOJIBI TIPEOXPAHUTEIIS

METANTNYECKHE YACTH, UCIIOJIb3yeMbIe KaK MPY>KUHbI

- U3 MeIn 75 35

- u3 hochopucToli OPOH3BI M AHATOTUYHBIX CILIABOB 105 65

7. V307S1MOHHOE MAacjio B BEPXHEM CJIO€ KOMMYTAIIHOHHBIX 90 50

anmnaparoB

8. Bcrpoennsie TpanchopmaTopsl TOKa:

- 0OMOTKH - 10

- MarHUTOIIPOBO/IbI - 15

9. bontoBoe coequHEHHE TOKOBEAYIIMX BBIBOJOB CHEMHBIX - 85/65

BBOJIOB B MacJjie/B BO3AyXe

10. Coenunenus yctpoiicts PITH cunoBsix TpanchopmaTtopoB u3

MEIH, €€ CIUIABOB M MEAECOAepKalluX KOMMO3MIHK 0e3

MOKPBITHS cepedpoM Ipu paboTe Ha BO3/1yXe/B Macie:

- ¢ HaxarueM OojaTaMH WIM JPYTMMH  3JIEMEHTaMH, - 40/25

00ecTeYnBaOIUMH KECTKOCTh COETUHEHHUS

- C HaXaTWeM TPYXHUHAMH M CaMOOYMINAIONINECS B IpOIecce - 35/20

MIePEKITIOUCHUS

- ¢ HO)KaTHEeM TIPY)KHHAMU ¥ HE CaMOOYHIIAIOIINECS B MIPOIIecce - 20/10

MIePEKITIOUCHUS

11. TokoBenyume >Kuiabl CHIOBBIX Kalened B  pexuMe

JUTUTETHLHOM/aBapUIHOM TP HATTMUUU U3OJISIIIUN:

- U3 TOJIMBUHHWJIXJIOPHTHOTO TUTACTHKA U TIOJMITUIICHA 70/80 -

- U3 BYJIKQHU3HUPYIOIIErocs MOJIMITUIICHA 90/130 -

- U3 PE3UHBI 65/- -

- U3 PE3UHBI MOBBIIIEHHON TEMIOCTOMKOCTH 90/- -

- C IPONUTAHHOW OyMa)KHOU M30JsAIMeEl IpU BSI3KOI/00eJHEHHOM

MPOIMUTKE U HOMUHATILHOM HaNpPsDKEHUH, KB:

lu3 80/80 -

6 65/75 -

10 60/- -

20 55/- -

35 50/- -

12. KOJ’IHGKTOpLI N KOHTAKTHBIC KOJIbIlda, HC3AIIUIICHHBIC H
3AIIUIICHHBIC ITPU U30JIAIUHN KJIaCCOB HaneBOCTOﬁKOCTH:
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Haubonpmiee qomycrumoe
3HAYEHUE

Konrposmpyemle ysbi Temneparypa| IlIpeBbiienue

HarpeBa, °C | Temmepatypsl, °C

A/E/B - 60/70/80
F/H - 90/100
13. IToAMIUIIHUKY CKOJIBKEHU/KaueHUs 80/100 -

I1 puMcEcHYaHUC- ﬂaHHLIe, NPUBCICHHLIC B Ta6nnue, MPUMCHAIOT B TOM CJIy4ac, €CJIU AJid KOHKPETHBIX BUIOB
060pyIlOBaHI/IH HC YCTAaHOBJICHBI IPYI'€ HOPMBI.

7 Jnst kouTakToB, 6osntoBbix KC u cimpansHoii apmatypsl BJI ipu Tokax Harpysku (0,3-0,6) luou
OLICHKa MX COCTOSHUSI TPOBOAUTCA MO H30BITOYHOW Temmeparype. B kauecTBe HOpmaTHBa
UCIIOJIb3YETCSI 3HAUE€HUE TeMIlepaTypsl, nepecyuTaHHoe Ha 0,5 liou.

I[J'ISI nepecyeTa UCIoJb3yETCA COOTHOLUICHUEC!
2

HOM

AT(),s 1 0,51

ATpa6 1 pab

riae ATos - U30bITOYHAs TeMIlepaTypa MnpH Toke Harpy3ku 0,5 luow;

ATpas — M30BITOUHAS TEMIIEpATypa Npu paboueM TOKE |pus;

lpus — pabouMili TOK Harpy3ku 3JIEKTPOOOOPYNOBaHUS; lwow — HOMMHAJIBHBIA TOK Harpysku
3JIEKTPOOOOPYIOBAHHUS.

Ecnu nonydeHHoe npu pacuere 3Hau€HUE TEMIIEpaTypbl MEHbIIE U3MEPEHHOT0, TO JIJISl aHaIu3a
cocrosiHus KC npuHumaeTcs n3MepeHHOE 3HaUCHUE.

[Tpu onieHKe cocTosTHUS KOHTAKTOB, 00nTOoBBIX KC 1 cnimpansHoi apmatypsl BJI mo u30sITouHOM
Temrneparype 1 Toke Harpy3ku 0,5 luou pa3nuyaroT cieayromuye 06JacTu 1o CTeNeHN HEUCIPaBHOCTH.

N36bITOuHas Temnepatypa 5-10 °C

HauvanpHas creneHp HEMCIIPABHOCTH, KOTOPYIO CIENyeT AepkKaTh M0 KOHTPOJIEM U IIPUHUMATh
MEpBHI 10 €€ YCTPAHEHUIO BO BPEMsI IPOBE/ICHUS PEMOHTA, 3alJIAaHMPOBAHHOTO 10 TpaduKy.

M36b1TOunHas Temnepatypa 10-30 °C

PaszBuBmmiics negext. IIpuHATH MEpBI IO yCTPaHEHHUIO HEUCIIPABHOCTY NPH OJIM>KalIIeM BBIBOJIE
3JIEKTPOOOOPYI0BaHUS U3 paOOTHI.

HN36bITOuHas TemnepaTypa 6oJiee 30 °C

ABapuiinblii gedext. TpeOyeT HeMeIEeHHOTO yCTpaHEHUs!.

8 OLeHKyY COCTOSIHMSI CBapHBIX U BbINOJHEHHBIX o0xaTtueM KC pexomeHiyeTcs npou3BOAUTh MO
U30BITOYHOM TeMIlepaType Uik KodpGUIHUEHTY Ae(pEeKTHOCTH.

9 Ilpu olLleHKE TEIUIOBOTO COCTOSIHMSI TOKOBEAYUIMX YacTel pa3iMyaroT CIEAYyIOIHe CTENeHU
HEHCIIPAaBHOCTH UCXO/1 U3 NPUBEACHHBIX 3HAUCHUH KO puIreHTa NeeKTHOCTH:

He Gonee 1,2 |HavyanpHas cTeneHh HEUCTIPABHOCTH, KOTOPYIO CIIEAYET JepkKaTh MO KOHTPOJIEM

12-15 PazBuBmmiics aedext. IlpuHATH Mepbl NO YCTPAHEHHIO HEHCIPABHOCTH IIpU
T OJvpKaiiiieM BbIBOJIE 3JIEKTPOOOOPYIOBaHUS U3 pabOThI

bonee 1,5 |ABapuiinbiii nedexr. TpebyeT HeMeJIeHHOTO yCTpaHEHUs

1.10 IIpuaumaercs cnenyromas NepuoJUIHOCTb POBEAECHUS TEIUIOBU3HOHHOTO KOHTPOJIS.

I'eneparopsl - B CPOKH, YKa3aHHBIE B IyHKTE 6.12 HacTodAImero cranapra.

CunoBble TpaHChOPMATOPHI — B CPOKHU, YKa3aHHBIE B MyHKTE 9.20 HACTOSIIEr0 CTaHAapTa.

OneKTpooOOpyAOBaHUE PACIIPEIETUTENBHBIX YCTPOUCTB HA HANPSKEHUE!

- 35 kB u Hmxe - 1 pa3 B 3 roga

-110-220 kB - 1 pa3 B 2 rosia

- 330-750 kB - exxerogHo

Pacnipenenurensupie  ycrpoiictBa (PY) Bcex HanpspkKeHHE TpH  YCHJICHHOM 3arps3HEHUU
3IIEKTPOOOOPYIOBAHUS - €XKETOHO.

BHOBb BBOAMMOE B 3KCILTyaTaluio 3JieKTpooOopynoBanue PY - B mepBblil ron BBOAAa UX B
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JKCIUTyaTaluIo.

Bueouepennoit MK-koHTposs 3nekTpoobopynoBanus PY Bcex HanmpspkeHHM TPOBOJUTCS TOCIE
CTUXUIHBIX BO3JICUCTBHI (3HAYMTENIbHBIE BeTpoBble Harpy3ku, K3 Ha mmuax PY, semuerpsicenus,
CUJIBHBIN TOJIOJEA U T.I1.).

Bo3nyniHele OMHUM 3JEKTpoIiepefadyd - MPOBEpKa BCEX BUAOB KOHTAKTHBIX COEJUHEHUN
tokoBeaymux yacred BJI 35 kB u Bbie:

- BHOBb BBOJMMBIE B 3KcIUTyaranuto BJI - Ha 2-om roay skcrutyartanuu;

- BJI, paboTaromue ¢ npenebHBIMA TOKOBBIMH Harpy3kamu, padoTaromye B yCIOBUAX OOIBIINX
BETPOBBIX U I'OJIOJIEIHBIX Harpy3kax, BJI ¢ minaBkoil rononéaa Ha MpoBOAAX - €XKETrOAHO;

- nepeceuenus ¢ Apyrumu BJI 35 kB u Brite, ¢ anekTpuduunpoBaHHBIME 5KEJIE3HBIMH JOPOTaMH,
HE DJICKTPUPUIMPOBAHHBIMU JKEJE3HBIMH JIOPOTaMy OOMIETO IOJIb30BAHMSI, ABTOJOPOTaMU C
yu€THBIMU HOMepamu A, M, P — He pexe 1 pa3za B 3 roza;

- octasibHbie BJI - He pexe 1 pasa B 6 jer.

ITpoBepka Bcex BHUIOB KOHTaKTHBIX coeAMHEHMH npoBonoB BJI mumxe 35 kB mposoautcs no
PEIICHUIO0 TEXHHYECKOTO PYKOBOIUTEINS CYOBEKTa AIEKTPOIHEPTETUKH.

11 Tlo pemeHHIO TEXHUYECKOTO PYKOBOAMUTENS CYOBEKTa JJICKTPOIHEPTETUKH HapsAIy C
TEIJIOBU3MOHHBIM KOHTPOJIEM CPEJCTB BHEIIHEW OMOPHOM M MOJBECHOW HW3O0JISIUH, IPOBOJOB U
nuHenHoW apmatypel BJI kmaccoB nHampspkenuss 35 kB u Bbllle MOXET NPUMEHSTHCA HX
yabTpaduoIeTOBBIN KOHTPOIH [61].
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bubauorpadus

[TpaBuna ycrpoiicTBa 351eKTpoycTaHoBOK. CeibMoe U3/1aHue.

IIpaBuna TEXHMYECKOM OKCIUIyaTalMU JJIEKTPUYECKUX CTaHIMK H cered Poccuiickon
®Qenepauun. YTBEp:KICHb npukazoM MunHdHepro PO ot  19.06.2003 Ne 229,
3apeructpupoBansl B Muntocre PO 20.06.2003, peructpaunonusiii Ne 4799.

[TpaBuia mo oxpaHe TpyAa MpHU SKCIUIyaTalUH JIEKTPOYCTAHOBOK. YTBEPXKIEHBI PHUKA30M
MunuctepcerBa Tpyaa v couuanbHoi 3amuTsl PO ot 24.07.2013 Ne 3281, 3aperucTpupoBaHbl
B Munrocte Poccun 12.12.2013 Ne 30593.

[IpaBuiia TEXHHUYECKOM OHKCILIyaTallMd >JEKTPOYCTAaHOBOK IOTPEOUTENEH. Y TBEPKICHBI
npukazom MunsHEepro P® ot 13 suBaps 2003 roga Ne 6.

[TpaBuiia o oxpaHe Tpyzaa Ipu padore Ha BblcoTe. YTBepxkaeHbl [Ipukazom MunucrepcTsa
TpyAa u couanbHon 3auThl PO ot 28.03.2014 Nel55u.

P/l 34.45.309-92 Metoanueckue yka3aHHs IO MPOBEACHUIO HCIBITAHUI TE€HEPaTOpoB Ha
HarpeBaHue.

MYV 34-70-059-83 Meronuueckne yKazaHUs 10 IMPOBEIACHUIO IKCILTYyaTaI[HOHHOTO KOHTPOJIS
BUOPAIIMOHHOI'O COCTOSIHUSI KOHCTPYKTHBHBIX Y3JIOB FHpoarperara.

TU 34-70-065-87 TumnoBass HHCTPYKIUS IO AKCIUTyaTallMH T'a30BOM CHCTEMBI BOJIOPOJIHOTO
OXJIaX/IEHUS] T€HEPaTOPOB.

OkcruryaranuoHHbd  UpKysip  Ne  [1-05-88(3) O mpemoTBpalieHUH  AIEKTPOIPO3UU
TypOoarperaros.

Metoanyeckie yKa3zaHHs 10 OICHKE TEXHHYECKOTO COCTOSHHS TypOOTeHepaTopoB,
OTpabOTaBIIMX YCTAaHOBIIEHHBIM HOPMATHBHBIA CpPOK ciykObl. YTBepxkaeHol PAO «EDC
Poccumn» 31.03.2008r.

MYV 1.3.3.99.0036 — 2009 /InarHocTruka U30JISUH BPAIIAIOIIMXCS MAIIMH KJlacca HaIPsKEHUS
or 0,4 xB no 24 xB mno xapakrepuctukaMm dYacTUyHbIX pa3psanoB., OAO «KouuepH
DHeproarom».

CTO 70238424.27.100.053-2013. DHepreTuueckre Macia U MaciioX03sicTBa 3JIEKTPUUECKUX
cTaHuui u cereil. OpraHu3anus KCIUTyaTalldd U TEXHUYECKOro oOcmykuBaHus. HopMbl u
TpeboBanus. YTBepxkaeH npukazom Ne 5 HIT « MTHB3JI» ot 12.02.2013.

P 16 363-87 Tpanchopmatopsl cuioBble. TpaHcopTUpoOBaHHE, pasrpy3ka, XpaHEHHE,
MOHTa ¥ BBOJI B OKCIUTyaTalHIo.

BCH 342-75 BenomcTBeHHBIE CTPOUTENIBHBIE HOPMBIL. MHCTpYKLMS 1O MOHTaXy CHIIOBBIX
TpaHcopmaTtopoB HampspkeHueM 10 110 kB BxitounTenbHO. YTB. MUHMOHTaKCIELCTPOEM
CCCP 3 mapra 1975 1.

P/134.46.501 (CO 153-34.46.501) UHCTpyKIHsI 11O SKCIUTyaTallii TpaHc(HopMaTopoB.

PJ1 3411-002-49890270-2013. TpanchopmaTopsl cuioBble. TpaHCOpTHPOBAHUE, PA3TPY3Ka,
XpaHEHUe, MOHTaX U BBOJ| B 3KCILTyaTallUIo.

CO 34.46.605-2005 (PAN 34-38-058-91) TumoBast TEXHOJOTWYECKAas HHCTPYKIMS.
Tpanchopmaropsl kinaccoB HampspkeHust 110-1150 kB mommuocteio 80 MB A u Gonee.
KanuTanbHblit peMOHT.

CTO 56947007-29.180.010.094-2011 Meromuveckne yKazaHUS 10  ONPEACIICHUIO
CoJIepKaHusI Ta30B, PACTBOPEHHBIX B TpaHC(HOpMATOpHOM Maciie. Y TBepkieH npukazom OAO
«DCK EDC» Ne 321 ot 02.06.2011 r.

PJ134.46.303-98 (CO 34.46.303-98) MeToanveckue yka3zaHHs 10 MIOATOTOBKE M IPOBEICHUIO
XpoMmaTorpauueckoro aHajansa ra3oB, paCTBOPEHHBIX B Maciieé CHJIOBBIX TpaHC(HOPMaTOPOB.
P 153-34.0-46.302-00 (CO 34.46.302-00) Meroauyeckue yKa3aHHs IO JIHATHOCTHKE
pa3BUBaOIIUXCS Je()EeKTOB IO pe3ylbTaTaM Xpomarorpaduyeckoro aHaiau3a Tra3oB,
pPacTBOPEHHBIX B TPaHC(HOPMATOPHOM Maciie.
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LHCO-/1-02-2010M Metoauyeckre yka3aHHsl 110 TUArHOCTUKE PAa3BUBAIOIINUXCS AEPEKTOB IO
pe3yibTaTaM XpoMarorpauyeckoro aHaiausa ra3oB, paCTBOPEHHBIX B Maclle IIYHTHPYIOIIUX
peaktopos HamnpspkeHueM 500 kB tuna POIBC-60000/500, POMBC-60000/500, POMBCM-
60000/500 mpouzBoactBa OAO «IIK XK DnekrposaBony. Y1B. OAO «I1IK XK Dnekrpo3aBom»
2010r.

MeTtoanueckie yKa3aHus 1O ONPENEICHUIO BIAroCOAEP)KaHUS TBEPAOW HM30JSAIHMUA OOMOTOK
CHJIOBBIX TpaHC(HOPMATOPOB (LIYHTUPYIOUIMX PpEaKTOpPOB) IO pe3yjibTaTaM H3MEpEHHUs
JIURJIEKTpUUecKuX xapakrepucTuk. YTBepxkaeHsl OAO PAO «ESC Poccun» 21.06.2007 r.
CTO 70238424.17.220.20.007-2009 Cuctembl M yCTpOWCTBA JHWArHOCTUKHA COCTOSHUS
obopynoBanus noactanuuii u JISIL. Ycnosus co3nanus. Hopmel u TpeboBanus. YTB. ¥ BBEACH
B neiictBue [Ipukazom HIT «MHB2JI» ot 22.06.2009 Ne 35.

CTO Pycl'ugpo 02.03.116-2015 Ouenka TeXHUYECKOTO (IIPEIETbHOT0) COCTOSHUS CUIOBBIX
TpaHc(hOpMaTOpOB.

Metoanueckie yka3aHHs IO OLEHKE COCTOSIHHUS OyMa)KHOW HM3OJSIMH OOMOTOK CHIIOBBIX
TpaHC(hOPMATOPOB M IIYHTUPYIOIUX PEAKTOPOB IO CTENEHU MOJIUMEPU3ALUU. Y TBEPIKICHbI
OAO PAO «ESC Poccuny» 13.12.2007 r.

CTO 56947007- 29.180.091-2011 TumnoBsle TexHHuecKHUe TpeOoBaHMs K TpaHChOpMaTOpawm,
aBTOTpaHchopMaTopaM (pacrpeeuTeIbHBIM, CHIIOBBIM) KilaccoB HanpspkeHus 110 - 750 kB.
VYreepxaens! mpukazom OAO «D®CK EDQC» ot 11.05.2011 Ne 275.

AnexkceeB, b. A. KOHTpoIIb COCTOSIHUS (IMArHOCTHKA) KPYITHBIX CHIIOBBIX TpaHC(HOPMATOPOB.
M.: DHAC, 2002.

CTO 56947007-29.180.01.116-2012 HHCTpyKuMsS MO SKCIUTyaTallud TpaHC(HOpMaTOpOB.
Yreepxaen npukazoM OAO «OCK EDC» ot 02.03.2012 Ne 113.

P 153-34.0-20.363-99 (CO 34.0-20.363-99) OcHOBHBIC TOJIOKEHUSI  METOIMKH
UH(PaKpacCHOI TUarHOCTUKY 3JIeKTpoobopynoBanus u BJL.

PJ1 34.43.105-89 Metoanueckue ykazaHus M0 dKCILUTyaTalluy TpaHC(HOPMATOPHBIX Mace.
TumoBas mporpaMMa  KOMIUIEKCHOTO — JAMarHOCTMYECKOI'O  0OCJIENOBaHMS  CHUJIOBBIX
TpaHcGopMaTopoB (aBTOTpaHCHOPMATOPOB) U HIYHTHPYIOMMX peakTopoB 110-750 kB. — M.:
OAO «®CK EDCy», ytB. 28.10.2005 T.

PJI 153-34.0-35.518-2001 (CO 34.35.518-2001). MHCTpyKIHMsi MO 3KCIUTyaTal[dd Ta30BOM
3aIUTEHI.

PJ1 34.46.502 (CO 34.35.518-2001). MHCTpYKIKS MO OHPEICICHUIO XapaKTepa BHYTPECHHUX
MOBPEXICHUN TPaHCPOPMATOPOB IO aHAIN3Y ra3a U3 Ta30BOTO peJie.

CTO 56947007- 29.180.078-2011 TunoBble TeXHHYECKHE TPEOOBAaHUS K IIYHTUPYIOIIUM
peaktopam 500 kB. Y1Bepxknén nmpukazom OAO «DCK EDC» ot 04.05.2011 Ne 266.
TY16-90 (MASK. 672000. 047TY). Peaktopsl macnsHble myHTHpytome 500 u 750 kB.
TexHuueckue TpeOOBaHMUS.

TV 6-02-1249-83 ¢ uamenenusmu 1,2,3,4,5,6. Dieras NoBBIIIEHHON YMCTOTHI.

CTO 56947007-29.240.35.184-2014 KoMIUIeKTHBIE paclpeieIuTeNbHbIE YCTPOHCTBA C
pIera3oBoil m3omsinuel B mertayuinyeckoil obonouke (KPYD) 110 kB u Bbime. OOmue
TEXHUUYECKHE ycloBHs. YTBepkIEH U BBeAEH B Aeiictue: [Ipukazom OAO «DCK EDC» ot
16.09.2014 Ne 400.

CTO 56947007-29.120.60.115-2012 ToxompoBoas! dterazoBeie Ha Hanpspkerne 110-500 kB.
Texuuueckue TpedoBanus Y1epxaeH npukazoMm OAO «DCK EDC» ot 16.02.2012 Ne 76.
CO 153-34.35.514 (M1 34-70-021-85, P/ 34.35.514) HCTPYKITUS 11O SKCIUTyaTallHA CPEJCTB
3aIUTHI OT MEePEHANPSKSHUH.

Mertoandeckne yKa3aHWs IO SKCIUTyaTalldd BBICOKOBOJBTHBIX BBOJOB C RIP-u3omsueit
npousBojactBa OO0 «Macca» - 3aBoa «M3omsatop» Ha o0bekTax OAO «DCK EDCy.
YrBepxkaens! pacnopsukenrneM OAO «OCK EDCy» Ne 898 P. Ot 14.12.2011 r.

TVY 38.101-1025-85 Macio Tpanchopmaroproe ruapokpekunra ['K. Texuuueckue ycinoBus (¢
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usM. 1-5).

TV 38.401-58107-97 Macino tpanchopmaroproe T-1500V. Texaudeckue ycroBusi.

TV 38.401-58177-99 Macino tpanchopmaroproe BI'. Texuudeckue ycinoBus (¢ usm. 1-5).
MDBOK 60296(2012) XunkocTd 5SIEKTPOTEXHHUYECKOTO Ha3HaueHus. HeorpaboTaHHbIE
MUHEpaJbHBIE M3OJLMOHHBIE Macia s TpaHCPOpPMATOPOB U  pacHpelesIUTEIbHBIX
yerpoiicts. Been. 2012-02-20, TC-10, ®I'YII «CrangapTHaPOpM.

CTO 56947007-29.180.010.008-2008 MeTonuueckre yKa3aHUS IO  OINPEACICHHUIO
COJepKaHUsl MOHOJA B TpaHC(HOPMATOPHBIX Maciaax METOJOM Ta30BOH Xpomarorpaduu.
VYreepxkaen npukazomM OAO «DCK EDQCy» ot 25.06.2007 Ne 176.

CO 34.43.107-95 (P[] 34.43.107-95) Meroanueckue yka3zaHus 110 ONPENEICHHUIO COAEPKAHUS
BOJIbI M BO3/1yXa B TpaHC(OPMATOPHOM Maciie.

CTO 56947007-29.180.010.007-2008 Meronuueckue yKazaHusi IO  OMNPEACICHUIO
COJlep’KaHUsl KHUCIOpoJa M a3oTa B TpaHCHOPMATOPHBIX Macliax METOJOM Ta30BOil
xpomarorpaduu. YteepxkaeH npukazom OAO «D®CK EDQCy» ot 25.06.2007 Ne 176.

CTO Pycl'magpo 02.01.112-2015 T'maposnexkTpocTaHUMHM. ODHEPreTHYECKHEe Macia |
Macnoxo3siictBa. OpraHu3anus SKCIUTyaTalldd M TEXHHYECKOro oOcmyxuBanus. Hopmbl u
tpeboBanus Been. 2015-03-17.— M: OAO «Pycl'uapo».

CTO 56947007-29.180.010.070-2011 Meronuveckue yKa3aHUs 10  ONPEACICHUIO
MOBEPXHOCTHOTO HATsKEHUS TpaHC(OPMATOPHBIX Macell Ha FPaHuUlIe C BOJAOW METO/I0M OTPhIBA
konbla. YTBepxkaeH npukazoM OAO «PCK EDC» ot 03.02.2011 Ne 126.

CO 34.43.208-95 (PJI 34.43.208-95) MeToanka KOJMYECTBEHHOIO XHMHUYECKOTO aHAJIN3a.
Onpenenenne  comepkaHWsi ~ NPUCANOK B DHEPreTHYECKHX  Macjax  METOJOM
BBICOKOA()(heKTUBHOM >KMIKOCTHOU XpoMartorpadum.

CTO PAO.MY IIpukaz PAO EDC Poccuun Ne 497 ot 07.08.2007 r. Metoauueckue yka3aHHs
M0 OINpPEAETCHUI0 ONTHYECKON MYTHOCTH TpaHC(HOPMAaTOPHOTO Macia reépMETHYHBIX BBOJIOB
110 kB u BbIIIe CHIIOBBIX TPAaHCHOPMATOPOB M IIYHTHPYIOIIUX PEAKTOPOB.

M3BOK 60422(2013) Macna MuHepalbHble H30JSIUOHHBIE IS AJIEKTPOOOOPYIOBAHUS.
PykoBomcTBOo  KOHTpomo ®  coxpaneHmoo. Bmex. 2013-01-10, TC-10, ®I'VII
«CrangapTuHGOpPM».

CTO 56947007-29.180.010.009-2008 Meronuveckne yKazaHUs 10  ONPEACIICHUIO
coJiepkaHusl (ypaHOBBIX HPOM3BOJHBIX B TPAaHC(HOPMATOPHBIX MacjiaX METOJO0M Tra30BOH
xpomarorpaduu. YrepxkaeH npukazom OAO «DCK EDC» ot 25.06.2007 Nel76.

CO 34.43.206-94 (P 34.43.206-94) Meroauka KOJIMYECTBEHHOTO XHMHUYECKOTO aHajM3a.
Omnpexnenenne coaepKaHus MPOU3BOIHBIX (ypaHa B dJIEKTPOU3OISAIIMOHHBIX MAcliaX METOJOM
XKHUJIKOCTHOH Xpomarorpaduu.

CO 34.51.304-94 (PO 34.51.304-94) Meroauyeckne yKa3aHHs [0 NPUMEHECHUIO B
HHEeprocrucTeMax TOHKOCIONHOW Xpomarorpaduu Juis OLIEHKH OCTaTOYHOTO pecypca TBEpIoi
U30JIALUH 110 HATUYHIO (PypaHOBBIX COEJMHEHUH B TpaHC(HOPMATOPHOM Macie.

MDBK 62535(2008) D1eKTpOoU30JISIIMOHHBIE XKUAKOCTH. MeTO/ UCTIBITAaHUS Ha OOHApYKEHUE
NOTEHIMAJIBHO arpecCUBHON B HCIOJIB30BAaHHOM M HEHCIIOJIb30BaHHOM Macie. Been. 2008-10-
09, TC-10, ®I'VIT «CtangapTaaGOpPMY.

P.A. Jlummwreitn, M.M. [HaxuoBuu TpanchpopmaropHoe macino.— M:DHeproaroMusnar,
1983 r.

CO 34.20.504-94 (PO 34.20.504-94) TunoBasi MHCTPYKLMUS IO SKCIUTyaTallMd BO3TYIIHBIX
JIMHUH 3JeKTporiepeaadn HanpsbkeHneM 35-800 kB.

CTO 59012820.29.160.20.001-2012 TpebGoBaHnust K cuUcTeMaM BO30OYXJAEHUS U
ABTOMATHYECKUM PETYIISITOpaM BO30YKICHHUS CHIILHOTO JICHCTBUSI CHHXPOHHBIX T€HEPaTOPOB.
Vreepxaen npukazom OAO «CO EDC» ot 03.04.2012 Ne 139.

CTO 56947007-29.130.15.105-2011 MeTtoaudeckne yKa3aHHS IO KOHTPOIIO COCTOSHUS
3a36MJISIOIMX YCTPONCTB 3JIEKTPOYCTaHOBOK. YTBepxkaeH npukazoM OAO «DCK EDC» or
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14.10.2011 Ne 632.

CTO 56947007-29.240.003-2008 Meronuueckue yKa3aHHs IO JAUCTAHIMOHHOMY
ONTUYECKOMY  KOHTPOJIO  M30JIALMKA  BO3AYIIHBIX  JIMHUH  3JEKTporlepenayd U
pacipenenuTeIbHbIX YCTPOUCTB MEPEMEHHOro Toka HarpsbkeHueM 35—1150 kB. YTBepxknén
npukazoM OAO «®CK EDC» ot 28.06.2005 Ne 4.

CTO 17330282.27.010.001-2008 DnextposnepreTuxa. TepMUHBI U ONpeAeaeHUs. Y TBEPXKIEH
npukazoMm PAO «EDC Poccun» ot 17.06.2008 Ne 289.

CTO 56947007-29.180.01.207-2015  Metoauka H3MEpeHHs YaCTHYHBIX pa3psaoB B
MaciI00apbepHON H3OJSIHUH CUIIOBOTO TPAaHCPOPMATOPHOIO 00O0pPYAOBaHMS. Y TBEpPXKIACH
npukazoM OAO «D®CK EDOC» ot 18.12.2015 Ne507.

CT-NA-30.2-2.1-27-02-2016. O6nactp MIPUMEHEHUS u MTOPSIJIOK CMeIICHUS
tparcopmaropabix Mmacen. AO «TroMeHBIHEPTO
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