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IIpenucioBue

Lemu w nmpuHOMObl craHgapruzauuu B Poccuiickoit ®enepanui yCTaHOBIIEHBI
OenepanbHeM 3ak0HOM OT 27 gaexabps 2002 r. Ne 184-03 «O TeXHHYECKOM
PETYIMPOBAHUMY, O0BEKTH CTAHAAPTH3ALNY U OOLIME TIOJIOXKEHUS IPU pa3paboTKe U
TIPUMEHEHNH CTaHAapTOB opranu3auuii Poccuiickoit ®eaepamym - TOCT P 1.4-2004
«Cranpapruzanust B Poccuiickoift ®eneparum. CranmapTsl opraHusammii. OOmrue
MOJNIOXKCHHS», Oo0ume TpeOOBAHUS K MOCTPOCHHIO, W3JIONKCHHIO, O(GOPMIICHHUIO,
COACPKAHHIO W O0003HAYCHWIO MEXTOCYJAPCTBCHHBIX CTaHAApTOB, MpPaBWI H
PEKOMEHIAIMI 110 MEKTOCYJIAPCTBEHHON CTaHAAPTH3AWA M U3MEHEHHH K HHM -
T'OCT 1.5-2001, npaBuyia MOCTPOCHMS, HU3JIONKCHUS, OGOPMIICHHS M O0O03HAYCHHUS
HAMOHANBHBIX CTaHMApToB Poccmiickoit denmepamuu, oOume TpeGOBaHHA K HX
COAEPKAHUIO, a TaKke npaBwyia OQGOPMICHHA W W3IOKCHHS H3MEHCHUH K
HallMOHAIBHBIM cTanaapTraM Poccniickoit ®@eaepaunu - 'OCT P 1.5-2012.

CBenenus o CTAaHAAPTE OpPraHu3aluu

1. PABPABOTAH
OAOQO «Dupma OPI'POC» , mpu yuactun ITAO «Pocceru u 130,
a taxke 000 HTLI «31C», AO «HTL] @CK E2C»

2. BHECEH
JlenapTaMeHTOM TEXHOJOTHYECKOTO PAasBUTHS W MHHOBALUM U
JlemapTaMeHTOM  OMepPaTHBHO-TEXHOJIOIHYECKOrO  YIPABJICHUS]
ITAO «Poccern»

3. YTBEPX/IEH 1 BBEJIEH B I[EI;'ICTBI/IE
Pacnopsoxernnem ITAO «Pocceru» ot 29.05.2017 Ne 280p

4 B3AMEH
CO 34.45-51.300-97 (P11 34.45-51.300-97)
«O0OBEM U HOPMBI MCTIBLITAHUH 3IEKTPOOOOPYTOBAHHSA»

3ameuanus u npegnokenus no HTJ] cnenyer Hampasisats B IIAO «Poccerm»
COTJTACHO KOHTAKTaM, YKa3aHHBIM Ha OQUIHATEHOM MH(OPMAIMOHHOM PECYPCE WK
TIO DJIEKTPOHHOM MOYTO# 10 aapecy: nto@rosseti.ru.

Hacmosuyuti Ookymenm He moicem Obimb HOMNOCHIBIO UTU YACMUYHO 60CHPOU3BEOEH,
MUPaXscuposan u PACHPOCMPAHEH 6 Kayecmee OQuyuaibHo20 usoanua 0e3 paspeuieHus
IIAO «Poccemuy. Jlannoe ocpanuuenue He npedycmMampuedaem 3anpema HA NPUCOeOUHeHUe
CMOPOHHUX — OPeGHU3AWUH K HACMOsuyeMy CHauoapmy U €20 UCNOTb306anUe 6  C60eill
npoU3600CMEeHHO-X03Alicmeennoll  OesimensHocmu. B ciyuae npucoeounenus x cmanoapmy
cmopouneti opeanusayuu 1eo6xo0umo yeedomums [1AQ «Poccemu»
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1 ObJIACTD IPUMEHEHUSA CTAHJIAPTA

1.1 B Crangapre npuBefeHbl HEPUOAMYHOCTb, OOBEM W HOPMbI HCIBITAHHII TEHEPATOPOB,
aNeKTponBHraTesneil, TpaHchOpMaTopoB, BBIKIIOYATENEi W APYroro 3JekTpooOOpydOBaHHs
SJIEKTPUYECKHX CTAHLIUN U CETEH.

1.2 Cranpapt paspaboran Ha ocHoBe P/ 34.45-51.300-97 «O0béM W HOpMBI HCIBITAHHI
3JIEKTPOOOOPYIOBAHUA», CONEPXKHUT TpeOOBaHMs, YTOYHEHHbIE C ydeToM 19 JieTHEro omnbITa
SHEProCUCTEM, HANaJOYHbIX OpPraHU3alMii, PEMOHTHBIX 3aBOAOB W HAYYHO-HCCIIENOBATEIHCKHX
WHCTUTYTOB C MOMEHTa BbIXojia mociefHeil pernakuuu PJI, a Takke HEKOTOpBIE HOBBIE BHIIbI
SKCILIyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHSL.

1.3 Crammapr npemHasHadeH M1 WHKCHEPHO-TEXHHUYECKOrO MNEPCOHANA, 3aHMMAOLIEroCs
HAJIAJKOH, 3KCIUTyaTanuel, TeXHUMYECKAM AHATHOCTHPOBAHHEM, TEXHHYCCKHM OOCIyKHBAHHEM H
PEMOHTOM BJICKTPOOOOPYAOBAHHS SNEKTPHUYESCKUX CTAHLHIT U CeTeid.

2 HOPMATHUBHBIE CCBUIKA

B macrosmem CraHmapTe HCHOIB30BAaHbI HOPMATHUBHBIE CCHIIKK HA CIIEAYIOLIIE JOKYMEHTBL

DenepanbHEIi 3ak0H 0T 26 Mapta 2003 r. Ne 35-D3 «O0 anexrposHepreTrKe .

I'oCT 1.5-2001 MexrocynapcTeeHHast ~ CHCTeMa  CTaHAAapTU3aLUU. CrangapTsl
MEXTOCYAapCTBEHHbIE, MpaBHJia U PEKOMEHNALMU IO MEXroCyJapCTBEHHOH CTaHOApTH3ALMHU.
OO1ue TpedOBaHUsI K HOCTPOCHHUIO, H3JIOKEHHIO, ODOPMIIEHHUIO, CONEPKAHUIO U 0003HAUEHHIO.

I'OCT 10169-77 MawmmuHsI 35€eKTpHYecKHe Tpexha3Hble CHHXPOHHBIE. METOAbI HCTIbITAHUI.

I'OCT 10693-81 BBombl KOHAEHCATOPHbIE FEPMETHYHBIC HA HOMUHAJIbHBIE HanpspkeHust 110 kB
u Bolie. O0LIMe TEXHUYECKUE YCIIOBHS.

I'OCT 11362-96 HedrenpomykTsl 1 cMa3o4Hble Marepuanbl. Uucio Heifrpanusaiuu. Meron
MOTCHIMOMETPUUECKOTO THTPOBAHUSL.

I'OCT 12.1.038-82 Cucrema craHmapToB O0€30MaCHOCTH Tpyha. OJEKTPOOE30MaCHOCTS.
IIpenenbHO TOMYCTUMBIC 3HAYEHHS HANIPSDKCHUH IIPAKOCHOBEHHS H TOKOB

I'OCT 13003-88 Macia u3ossuoHHbIe. METOA OnpenesieHus ra30CTOHKOCTH B JJIEKTPUYECKOM
ToJe.

I'OCT 13840-68 Kanarts! cTasnbHble apMarypHble 1x7. TexHu4eckue yCioBus.

I'OCT 1516.1-76 DnexrpoobopynoBaHue NEPEMEHHOrO TOKa Ha Hampsbkenus ot 1 mo 500 kB.
TpeboBaHus K 3IIEKTPUUECKOH IPOYHOCTH H3OJBILHH.

I'OCT 1516.3-96 DnextpoobopynoBaHHe EPEMEHHOrO TOKAa Ha HampsbkeHus ot 1 mo 750 kB.
TpeboBaHUs K BIEKTPUUECKOH TPOYHOCTH H3OSISALIHH.

I'OCT 1547-84 Macna u cMa3ku. MeToas! onpenesieHHs HaTudaust BOZIbL,

I'OCT 15581-80 KonmeHcaTopsl cBs3M M OTOOpa MOIMHOCTH JUISL JIMHHIT 3JIEKTpOMepenay.
TexHUUECKHE yCIOBUsL.

I'OCT 17216-2001 Yucrora npomsliieHHas. Kiacchl YHCTOTHI JKHIKOCTEIH.

I'OCT 18322-78 Cucrema TEXHHYECKOrO OOCIYy>KUBAHHS M PEMOHTa TeXHMKU. TepMHHBI U
OIIpeneNeH .

IF'OCT 18995.2-73 TIpomyKThl XHMHYECKHE JKHUAKHE. MeTon omnpeneneHusi MOKa3aTes
MPEJIOMIICHHUSI.

I'OCT 19121-73 Hedrenponykrsl. MeToxn ompenesneHus CoOaepKaHus Cepbl COKUTAHHEM B JIAMIT.

I'OCT 19919-74 KoHTponab aBTOMATU3UPOBAHHBIH TEXHHUYECKOTO COCTOSHHUS U3JAEIUI
aBHALIMOHHON TEXHUKH. TepPMUHBI 1 ONpeeeH s

I'OCT 20287-91 Hedrenpoaykrel. MeTOMBI ONIPEAENEHNs TEMITEPATYP TEKYUECTH U 3aCTHIBAHMS.

I'OCT 20911-89 TexHuueckasi TMArHOCTHKA. T€PMUHBI U OTIPENENEHUSI.

I'OCT 21046-2015 Hedrenponykrst otpaboranubie. O011e TEXHUYECKUE YCIOBYS.

I'OCT 2517-2012 Hedts u HedTenponyktsl. Metozpt otbopa npos.

I'OCT 27.002-2015 HapexxHocTb B TexHUKe. TePMUHBI U OMPENENICHUS.



IF'OCT 28640-90 Macna MuUHepambHble JJIEKTPOU3ONALMOHHBIE. MeTon —ompenenaeHus
apPOMAaTUIECKUX YTIEBOIOPOIOB.

T'OCT 2917-76 Macna u npucanku. Meron omnpeneneHHs KOPPO3HOHHOTO BO3JEHCTBHA Ha
METaJUIBL.

T'OCT 31320-2006 BuGpauust. MeToznb! ¥ KpuTepuu OalaHCUPOBKU TMOKHUX POTOPOB.

I'OCT 31873-2012 Hedtb u HedTenpoaykTsl. MeTOmBI pydHOro 0TO0pa 1pod.

I'OCT 33-2000 Hedrenponyktsl. Ilpo3paunsie u HempospadHble >xuakocTd. Onpenenenne
KHHEeMaTHYeCKOH BA3KOCTH U pacueT JUHAMHYIECKON BI3KOCTH.

I'OCT 3484.1-88 Tpancdopmarops! cHI0Bble. METONBI 31€KTPOMATHUTHBIX UCITBITAHMUI.

I'OCT 3484.3-88 TpaHncopMmaTopel CHJIOBble. MeTOABI H3MEPEHUH AMIIEKTPUUECKHUX
IIapaMeTPOB U3OJIALIH.

T'OCT 3722-2014 Iopmunuuky kauenus. [Hlapuku cranbHble. TexHuueckue yciaoBuUs.

I'OCT 3900-85 Hedtb 1 HehTempoaykTel. MeTOAB! ONpeeaeH s IIOTHOCTH.

I'OCT 4333-2014 HedrenpoaykTsl. MeToabl ONpeNeNeHUs TEMIIEPAaTyp BCIBILKH U
BOCIUIAMCHEHHS B OTKPBITOM THUILJIC.

I'OCT 5985-79 Hedrenponykrsl. MeToa onpeneneHus KHCIOTHOCTH U KHCJIOTHOTO YHCIA.

T'OCT 6307-75 Hedrenponyktsl. Meron onpeneneHys HAIHYNSA BOTOPACTBOPUMBIX KUCJIOT H
LIeJI0YeH.

I'OCT 6356-75 He¢Ttenponyktel. MeTox ompeneneHus TeMIIEepaTypbl BCIBIMKKA B 3aKPBITOM
THUTJIE.

I'OCT 6370-83 Hedts, HedTermponykTel U mpucanku. MeTon OIpeneneHHs] MeXaHHYeCKHX
IIpUMeceit.

I'OCT 6581-75 Martepuanbl 3IEKTPOHU3OSILMOHHBIE SKUAKHE. MeTOObl 3JEKTPHUECKHX
HCIIBITaHUI.

I'OCT 667-73 Kucnora cepHas akkyMyJisiTopHasi. TeX HU4eCKHe yCIOBHsL.

I'OCT 6709-72 Bona nucTUUTNpOBaHHAs. TeXHUIECKHE YCIIOBHSL.

I'OCT 7822-75 Macna HedTsHbIe. MeTox onpeneeHus: paCTBOPEHHON BOJBL.

I'OCT 8.217-2003 TocymapcTBeHHass cHCTeMa OOeCIeueHHs] eIUHCTBA H3MEPEHHH.
Tpanchopmatopbl Toka. MeToanka NOBEpPKH.

T'OCT 859-2014 Menp. Mapku.

I'OCT 8865-93 Cucremsl osnekTpudeckoii wm3omsiun. OneHka HArpeBOCTOMKOCTH U
KJIacCH(pIKAIHSL.

TI'OCT 9.602-2005 Exunast cuctema 3aIlUThl OT KOppo3uu U crapenust. Coopy>KeHHUs O3EMHbIE.
O6mue TpeOboBaHMUS K 3aIUTE OT KOPPOSHU

I'OCT 981-75 Macna Hedrsiable. MeTon onpeneneHnst CrabHUIBHOCTH IPOTHB OKHUCIIEHUSL.

I'OCT UCO 10816-1-97 Bubpauus. KoHTpoJb COCTOSIHUS MAINHH 1O PE3yJbTaTaM U3MEpPEHHH
uOpauuu Ha HeBpawmaromuxcs yacrsx. Yacts I O6umue TpeboBanmst.

T'OCT HUCO 4407-2006 Uwncrora npombiiwieHHasi. OnpeneneHre 3arpsa3HEHHOCTH KHAKOCTH
METOJIOM CYETa YaCTHL[ C TOMOIIBIO ONITHYECKOTO MHKPOCKOIA.

I'OCT HCO 6619-2013 Hedrenponykrel u cmasku. Yucno HedTpamusauuu. Meron
TIOTEHLINOMETPHUECKOTO TUTPOBAHUS

I'OCT P 1.4-2004 Crannaptuzanus B Poccuiickoii @enepanmu. Cranmaprs: opranusauuii. Oouume
MOJIOXKEHHUS.

I'OCT P 1.5-2012 Cranmaptusauusi B Poccuiickoii ®eneparmu. CTaHmapTsl HALIHOHAJBHBIE.
IpaBuna nocTpoeHus, U3IOKEeHUs, ohopMIIeHHs U 0003HAUYEHHSI.

I'OCT IEC 60947-1-2014 Annaparypa pacnpe/eieHHsi U YIIPaBIEHNs HU3KOBONbTHast. HacTh 1.
O06mue mpaBua.

I'OCT P 51069-97 Hedtp u HedTenpoaykrel. MeTon onpeneieHns mIOTHOCTH, OTHOCUTEIBLHOM
MJIOTHOCTH M MIIOTHOCTH B rpaaycax API apeomerpom.

IOCT P 51947-2002 Hedte u veptenponykrel. OmpeneneHne cepbl  METOOOM



SHEPrOANCIEPCHOHHON PeHTTeHO(ITyOPECIICHTHOH CIIEKTPOMETPHH.

I'OCT P 53203-2008 HedrenpoaykTsl. OnpeneneHne cepsl METOIOM PEHTTeHO(TyOPECLIEHTHOM
CIIEKTPOMETPHUH C ,T.[HCI'[epCPIefI 10 AJIMHE BOJIHBI.

T'OCT P 53708-2009 Hedrenpoaykrbl. JKuakocTu npo3pauHbie U Hempo3pauHbie, Onpenenenne
KWHEMAaTUYE€CKOM BI3KOCTH U pac4er ,Ell/IHaMl/I'{eCKOﬁ BA3KOCTH.

T'OCT P 54331-2011 Xwunkoctd Ansi NMPUMEHEHUS B JJIEKTpOTeXHUKe. Heucnosb3oBaHHbIe
He(TsAHbIE H30JSILHOHHBIE MacJia [Jist TPaHC(HOPMATOPOB U BBIKIIOYaTeNeil. TeXHHUeCKHe YCIIOBHSI.

I'OCT P 54426-2011 (M3K 60480:2004) PykoBozacTso mo nposepke u obpaborke sierasa (SFe),
B3ATOTO U3 JIEKTPOOOOPYMOBAHMS, H TEXHIYECKHE TPeOOBAHMSA K €r0 HOBTOPHOMY HCIIOJIB30BAHMIO.

I'OCT P 54827-2011 Tpaucdopmarops! cyxue. OOmue TeXHHIECKHE YCIOBHA.

I'OCT P 54828-2011 KommnekTHble pacHpeAeNUTENbHbIE YCTPOHCTBA B METaJUIMYECKOH
oboutouke ¢ 3sera3oBoit uzosue (KPYJ) Ha HomuHanbHbie HanpspkeHus 110 kB u Bbite. O0mpe
TeXHUYECKUE YCIIOBHS.

I'OCT P 55015-2012 Tpancdopmarops! cunossie Mcnbiranust 6akoB Ha repMETHYHOCTD.

I'OCT P 55025-2012 Kabenu cuioBblE C IJIaCTMACCOBOM H3OJsLMEll Ha HOMHHAIIBHOE
HarpsbkeHue oT 6 10 35 kB BkmounTenbHO. OOLIMe TEXHUYECKHE YCIIOBHS.

T'OCT P 55195-2012 JnextpoobopynoBaH#e MepeMeHHOro ToKa Ha HanpspkeHus ot 1 mo 750 kB.
TpeOoBaHHS K 3TEKTPUIECKOH MMPOTHOCTH H3OIBILHAN.

T'OCT P 55413-2013 Macna HedTsHbIe H30msIuoHHbIe. OnpeneneHne Mexk(pasHOro HaTsHXKEHUs]
MacJjI0-BOJIa METOJIOM KOJIbLIA.

T'OCT P 55494-2013 Macna uzossiponHsle. OOHapy>KxeHHe KOPpPO3UOHHO# cepbl. UcnibiTaHue Ha
cepeOpsiHOIT MoJIoCKe.

T'OCT P 8.563-2009 I'ocynapcrBeHHas cucrema o0ecrieueHnst eAUHCTBA H3MEpeHnil. MeTonuku
(metonbl) U3MepeHH.

I'OCT EN 12766-1-2014 Hedrenponyktsi u otpaboraHHble Macma. OmpeneneHue
noyuxyopupoBaHHbx OmbpeHunos (PCB) u poncreeHHbx coemunenuii. Uacts 1. Paspenenue u
ompeneneHue BbleIeHHBIXK poacTBeHHbIX PCB MeromoMm rasosoit xpomarorpapmu (GC) ¢
HCTOJIb30BaHUEM 3JIeKTpoHO3axBaTHOro nerekropa (ECD).

I'OCT EN 12766-2-2014 Heodrenponyktsl u otpaboTaHHble Macna. OmnpeneneHue
nonuxaopuposanHbix Oupennnos (PCB) u pomctBeHHbIX coemuHeHuii. Hacte 2. Omnpenenetie
conepskanusi PCB.

I'OCT EN 12766-3-2014 Hedrenponyktel u ortpabotaHHble Macna. OnpeneneHue
nonuxyiopuposanHbix Oudennnos (PCB) u poncrseHHbx coenuneHuii. Yacte 3. Onpenenetue u
BBIYHCJICHUE CONEPKAHUS MOJMUXJIOpHUpOBaHHBIX TepheHwtoB (PCT) u moauxjaopupOBaHHBIX
6ensunronyonos  (PCBT) wmeromom rasoBoit  xpomarorpapun (GC) ¢ wucnonb3oBaHHeEM
3JekTpoHo3axBaTHOrO Aerekropa (ECD).

I'OCT P EH HCO 14596-2008 Hedrenponykrsl. OnpeneneHue COAepkaHUSI CEPbl METOIOM
pPeHTreHO(IYOPECIIEHTHOM CIIEKTPOMETPUH C NUCTIEPCHEH MO AJIMHE BOJIHBL.

I'OCT P EH UCO 2719-2008 Hedrenponykrsl. MeTombl onpeneseHus TEMIEPaTypbl BCIBILIKA
B 3aKkpbITOM TUrIIE [IeHcku-MapreHca.

T'OCT P UCO 3675-2007 Hedptr chipas u HepTenponykThl sxunkue. Jlaboparopusiii meron
OTIpemeseHNs INIOTHOCTH C HCIONB30BaHHEM apeoMeTpa.

T'OCT P M3K 60156-2013 YKuakxocty usonsuuoHHble. OnpenenieHre HanpsbkeHus npobos Ha
IIPOMBIIIJIEHHON 4acTOTe.

['OCT P M3K 60247-2013 JKugkoctd wu3oasiuuoHHble. OmnpeneneHne OTHOCHTENIbHOIM
JIMBJIEKTPUYECKON POHMIIAEMOCTH, TAHTEHCA YIJia AUJIEKTPHYECKUX noTeps (tg delta) u ynenbHoro
COITPOTHBIICHHS IPH IOCTOSIHHOM TOKE.

TOCT P M3K 60628-2013 XKupkoctu u3ojsAUHOHHBbIE. OmpeneneHHe ra3sOCTOMKOCTH MOZ
IefCTBHEM DJICKTPHIECKOrO HANPSKCHU 1 HOHU3aLHH.

T'OCT P M3K 60666-2013 Macna usonAuuoHHble HepTsiHble. OCHapyskeHHe U onpeesieHue



YCTAHOBJICHHBIX IPUCAJIOK.

I'OCT P M3K 60814-2013 JXKupkocTu W30JSALUOHHBIE. bymara U INpecCOBaHHBIM KapTOH,
NMPOMUTAHHBIE MACJIOM. OHpeI[eJ'IeHI/Ie COACPIKaHUA BOAbI ABTOMAaTUYCCKUM KYJIOHOMETPHUICCKUM
TUTpOoBaHueM no Kapay @uuiepy.

TOCT P MDK 61125-2013 XuakocTd H3OJSLMOHHBIE HEHCIIONb30BAHHBIE HA OCHOBE
yIIIeBOIOPOnOB. MeTonbl onpeneneHus CTONKOCTH K OKUCJICHHIO.

I'OCT P MOBOK 61198-2013 Macna u30oisLHOHHbIe HedTsHble. Meronsl omnpeneneHus: 2-
bypdypona 1 poACTBEHHBIX COEAUHEHUIL.

I'OCT P MDOK 61619-2013 Xwunkoctu wu3omsuoHHble. OmnpeneneHne 3arpsi3HEHHs
nojuxjopupoandbivMu Oudenmamu (PCB) meTonom rasosoii xpomarorpaduu Ha KaWUIIPHON
KOJIOHKE.

I'OCT P M3K 62021-1-2013 XXunkoctu usossiuonnsie. Onpesenenrne KUCIOTHOCTH. HacTs 1.
MeTtox aBTOMaTH4YE€CKOro MOTEHLIMOMETPUIECKOTO THTPOBAHIS.

I'OCT P M3K 62067-2011 Kabenu cuioBbIe ¢ SKCTPYIUPOBAHHON N30JISILINEH 1 apMaTypa K HUM
Ha HOMHHaJbHOe HampspkeHue cBbime 150 kB (Um=170 kB) mo 500 kB (Um=550 xB). Meronsi
UCTIBITAHUH U TpeOOBaHUA K HUM.

I'OCT P M3K 60840-2011 KaGenu CHOBBIE C SKCTPYIUPOBAHHOMN M30JISLUEH H apMaTypa K HUM
Ha HOMuHanbHOe HanpspkeHue cBeime 30 kB (Um=36 kB) mo 150 kB (Um=170 kB). Metonbl
UCIIBITaHUI U TPeOOBAHUA K HUM.

TP TC 030/2012 O TpeGoBaHMsIX K CMA30YHBIM MaTe€pUajIaM, MacjiaM H CIIeLHAIbHbIM )KUIKOCTIM

IIpumeuaHue - [Ipu noIs30BaHHH HACTOAIINM CTAHIAPTOM LETIECOOOPA3HO MPOBEPHTH ACHCTBHE CCBUIOUHBIX
CTaHTApPTOB (CBOJOB INMPABHI W/HMIM KIACCU(PUKATOPOB) B HH(YOPMAIMOHHOH CHCTEME OOLIETO MOJb30BAHWA - HA
oduimaIpHOM ca¥iTe HAMOHATBRHOTO opraHa Poccuiickoit demepanny mo CTaHAAPTH3AMAM B CeTH HTEpHET WM 1o
©KETOJHO HM3JABaCMOMYy HH(OPMAIHOHHOMY ykaszarearo "HanmoHamsHBIC CTaHZAPTHI", KOTOPBIH ONMyOJIMKOBAH IO
COCTOSHHIO Ha | AHBAps TCKyLICro rofa, W IO BBIIYCKAM CKCMCCSYHO H3JABAEMOT0 HH()OPMALMOHHOTO YKA3aTels
"HaunoHamsHbIe CTaHAapThl" 3a TeKymui rod. Eciam 3aMeHeH cChUIOUHBINH CTAHAAPT (JMOKYMCHT), HA KOTOPBIH JaHA
HEJATHPOBAHHAA CCBUIKA, TO PEKOMEHAYESTCS HCIOJBb30BATh ACHCTBYIOUIYIO BEPCHIO 3TOTO CTAHAApTa (JOKYMEHTa) C
Y4ETOM BCEX BHECCHHBIX B TAHHYIO BEPCHUIO M3MEHEHUHN. ECim 3aMeHEH CChUTOYHBIH CTaHAapT (AOKYMEHT), Ha KOTOPBIi
JaHA JATHPOBAHHAS CCHUIKA, TO PSKOMEHOYETCA HCIOJB30BaTh BEPCHIO 3TOr0 CTAHAAPTA (JOKYMEHTA) C YKA3aHHBIM
BBIIIC TOJOM YTBE)KACHMs (MpHHATHA). ECam mocie yTBEp)KACHHS HACTOMIIETO CTAHAAPTA B CCHUIOYHBIA CTAHAAPT
(ZOKYMEHT), Ha KOTOPBIH JaHA JATMPOBAHHAS CCHIIKA, BHECCHO W3MCHCHHE, 3aTPArHBAIOMICE MOJIOKEHHE, HA KOTOpOe
JlaHAa CCBITIKA, TO 3TO IMOJIOYKSHHUC PEKOMEHIYETCA MPUMCHATH OC3 yeTa JAaHHOTO H3MCHCHH. ECIM CCBUTOYHBIIH CTaHAApT
(DOKyMEHT) OTMEHEH 0€3 3aMEHBI, TO IOJIOJKECHHE, B KOTOPOM JAHA CChUIKA HA HETO, PCKOMCHIY CTCA MPHMEHSATD B YaCTH,
HE 3aTParuBaroIe 3Ty CCBIIKY.

3 TEPMUHBI, OIIPEJIEJIEHUA 1 COKPAIIIEHUSA

3.1 TepmuHbl U onpeaeieHUs

B HacTosieM cTaHmapTe NIPUMEHSIOTCS CIeAYIOLINe TEPMHUHBI 1 onpeaeseHus no dexepanibHOMyY
3akony @3 Ne35, 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 Take TEPMHHbI C COOTBETCTBYIOIUMH
OTpeAeICHHUSIMU:

ABTOMATH3HPOBAHHASI CHCTEMa MOHHTOPHMHIAa M TEeXHHYECKOr0 AHATHOCTHPOBAHHS
(ACMJ): Cucrema HenpepbIBHOTO ofecrieunBaromiasi cOop, xpanenue, 00paboTky uHpopManuu u
TEXHIYECKOE JUATHOCTUPOBAHNE B PEXHME HEMPEPBIBHOIO KOHTPOJS MapaMeTpOB OOBEKTa ¢
MPUMEHEHUEM aBTOMAaTU3HPOBAHHBIX CUCTEM PEAIbHOTO BPEMEHHU M yYaCTUEM YEJIOBEKA.

ABTOMATH3HPOBAHHAsI  CHCTEMAa  TEXHHYECKOr0  JHATHOCTHPOBaHHMsI  (KOHTPOJIA
TeXHH4YecKoro cocrossHusi): Cucrema nuarHocTUpoBaHusi (KOHTPOJSA), OOecCredYrBaroIast
MpOBeeHNe AUarHOCTUPOBAHUS C IPIMEHEHHEM CPECTB ABTOMATH3ALMU U YYACTUEM YENIOBEKA.

ABTOMATHYECKAsl CHCTEMAa TEeXHHYEeCKOro JMATHOCTHPOBAHHSI (KOHTPOJISI TEXHHYECKOI0
cocrosinus): Cucrema AMAarHOCTUPOBaHHMs  (KOHTPOJsL), OOECHEUMBAIOIIAs  POBEOECHUE
IUarHOCTUPOBaHUs (KOHTPOJIS) O€3 y4acTusi YeioBeKa.



anmapat JJeKTpHYeCKHii: DJIEKTPOTEXHHUECKOE YCTPOMCTBO, IMPEOHA3HAYCHHOE IS
BKJIFOUEHUS] WM OTKJIIOYEHHS HJIEKTPUUECKHUX LeTnel, KOHTPOJIS 3JIEKTPHUUECKHIX U HEANEeKTPUUECKUX
napaMeTpOB OTUX uenefx’l, a TAKXKE OJIA UX 3alIUThI U YIIPABJICHHUSA.

BbICOKOBOJIBTHbBIC HCHbITAHUS: SKCHepI/IMeHTaJ'IbHOC OMIpeacicHNe KavYCeCTBEHHbLIX H (I/lJ'lI/I)
KOJIMYCCTBEHHBIX XapaKTECPUCTUK CBOMCTB 0OOBEKTa MCHbITaHI/Iﬁ, MNpoBOAMMBIE C 3aJaHHbBIMH
TOYHOCTBIO U JOCTOBEPHOCTBIO JUIS ONPENeNeHHUs TEXHUUECKOTO COCTOSHUS 3NIeKTPOOOOPYAOBaHHUS
npu nopade JuOO BO3HUKHOBEHHM Ha OOOPYNOBAHHHU CNEACTBHEM OOpaTHON TpaHC(hOpMaLuu
HanpspkeHus 1000 B u Boie.

3HAYEHHE MOKAa3aTelsi KadecTBa MAacJa, OrpaHHYHBaIOmEee o00JacThb HOPMAJBHOIO
COCTOSIHMSI: 3HaUeHNe, KOTOPOe rapaHTUPYET HAISKHYIO PaboTy Macia B 3JeKTpooOOpyOBaHHH,
IpU 5TOM JOCTATOYHO MUHUMAJIBHO HeO6XOJlHMOFO KOHTPOJIA Mnokasareyeil Ka4ecTBa.

MHUHHMAIBbHO HEOOXOMUMBIH KOHTPOJIb — 00BbeM KOHTPOJIS, YCTAHOBJIEHHBIN KaK MUHHMAJIbHO
HeOOXOZAMMBIH B COOTBETCTBYIOLIMX paszjenax Hactosmero CraHmapra MO  KOHTpOJIO
MACJIOHAMIOJIHEHHOTO 000PYAOBaHMS ONPENEICHHOIO BUAA (THIIA).

n3mepenne: COBOKYNHOCTb ONEpAalMii MO NPHMEHEHHIO TEXHUYECKOTO CPEACTBA, XPaHSILIEro
€IMHUIlYy BEITUYHHBI, 00ECIeYNBAIOLINX HAXOXKIACHHE COOTHOLIEHUS H3MEPSEMOIl BEJIUYHHBI C ee
eI[HHHL[eﬁ B IBHOM WUJIU HCABHOM BUAEC U IMOJYUYCHUC 3HAYCHHA 3TOI BEJIMYHHBL.

HenpasHoe coctosiHue: COCTOsIHUE 3NIEKTPOOOOPYAOBaHHs, IPU KOTOPOM OHO COOTBETCTBYET
BCeM TPeOOBAaHHUAM KOHCTPYKTOPCKOH M HOPMATHBHO-TEXHHUECKOI JOKYMEHTALIUH.

ucnbiTaHue: TexHu4ueckas ornepanysl, 3aKjio4aromasicsa B OnpeaciceHunu O,E[HOI71 HJIH HECKOJIBKHX
XapaKTePUCTUK TAHHOW MPOAYKLIMM B COOTBETCTBUM C YCTaHOBJIEHHOI MpoLenypoi.

HCOBITATEJBHOC BbLINPAMJICHHOC HANPSKCHHE: AM]'[J'[I/[Ty,Z[HOC 3HA4YCHUEC BBIMPAMICHHOTO
HAaIPSDKEHUsI, NPHUKJIAAbIBAEMOrO K 3JIEKTPOOOOPY/IOBAHUIO B TeueHHe 33aJaHHOrO BPEMEHHU IpH
ONPEACIICHHBIX YCJIOBUAX UCIBITAHUA.

HCOBITATEIbHOE HANpsiKeHHe MNpOMbINLIeHHOH wuacToThl: JlelicTByromee 3Ha4YEHUE
HaNpspKeHUs nepeMeHHoro Toka 50 I', xoTopoe NMOMKHA BBIIEPKHMBATH B TEUEHHE 3aJaHHOTO
BpeMEHH BHYTPEHHss H/WIM BHEUIHSAS H30JSILHA 3IEeKTPOOOOPYIOBaHUS IPH OMpeIeleHHBIX
VCIIOBUSIX.

Kabean ¢ macrtmaccoBoii m3oaaumeii: KaGenu ¢ wsonsiiueil M3 NOMMBHHUIXJIOPHAHOTO
IUTACTHKATA WK CLIMTOrO MOJHITHJICHA, ¢ HAPYXKHOH OOONOYKOH MM 3aIMUTHBIM IUIAHTOM H3
HOJIMBUHIJIKJIOPHAHOIO MIACTHKATA M Kabesu ¢ M30JA11ed U3 CIIUTOrO HOJIMITHIICHA C 3aIHTHBIM
LIJJAHTOM U3 MOJIMITHIIEHA.

KOMILJIEKCHOE AMATHOCTHYeCKOe ofciaenoBanne: KoMiuiekc MeponpusiTuii, MpOBOAUMBII 11O
CHeLMaNbHBIM [pOrpaMMaM [Jisd MOJNy4eHHs OOBEKTHBHOW M JOCTOBEPHOH HHGpOpPMALMH O
TEeXHUYECKOM COCTOSIHUHM O0OpPYROBaHHMA, ero (yHKLHMOHANBHBIX y3JIOB M CHCTEM PaCIIMPEHHBIMH
METONaMH NUAarHOCTHPOBAHUS C LENbIO ONpENesieHUs ero MPUTOJHOCTH K SKCIUIyaTaluH IO
npasunaM, ycranosieHHbIM HTJI, pa3paboTKi peKOMeHaluii 0 PalMOHANBHOM HKCILTyaTalliK U
PEMOHTY.

KOHTpoJIb Hepa3pymatommii: KoHTponb cBoiictB m mapamerpoB oObekra (M3Ienus), mpw
KOTOPOM HE HapylIaeTcsi MPUrOAHOCTb OOBEKTA (M3/eNHUs) K UCHONB30BAHHUIO IO HA3HAYEHHIO U HE
BO3HHUKAIOT NPEAIIOCHUIKH MOBPEXKACHUS MPOLYKLHH.

KOHTpOJIb mepuoanvecknii: KoHTponmb, npu koTtopoM mnocTymieHHe uHGOpPMALUH O
KOHTPOJIMPYEMBIX MapaMeTpax MPOHCXOAUT Yepe3 YCTAaHOBICHHBIC HHTEPBAJIbl BPEMEHH.

KOHTPO/Ib TEXHHYEeCKOro CcocTosiHusl (KOHTpoJb): IlpoBepka COOTBETCTBUSL 3HAYEHUIL
nmapaMeTpoB 0ObeKTa TPeOOBAHUAM TEXHHUYECKOW NOKYMEHTALMH M OMNpeNeNieHHe Ha 3TOW OCHOBE
ONHOIrO U3 3aJaHHbIX BUIOB TEXHHYECKOIO COCTOSIHHUSI B I[aHHbIﬁ MOMECHT BPEMECHHU.

11 PHMCUYAHHC BupgaMuH TEXHHYECKOTO COCTOSHUS SIBJBIFOTCA, HATIPUMECP, HCIIPABHOC, paGOTOCIIOCOﬁHOC,
HEHCIPaBHOE, HepaboTOCTIOCOOHOE H T.I. B 3ABHCHMOCTH OT 3HAUCHHH NAPAMETPOB B JAHHBIH MOMECHT BPCMCHH.

MouuTopuHr:  HenpepbiBHbIE ~ KOHTPOJNIb  mapamMerpoB  00beKTa €  NPHMEHEHHEM
ABTOMAaTH3HPOBAHHBIX CPEACTB (CHCTeM), obOecnedyuBarOmUX cOOp, XpaHeHHe u OOpabOTKy
HH(OPMALIIH B PEAIbHOM BPEMEHH.
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HajemRHoCcTh: CBONCTBO 0OBEKTA COXPAHSTh BO BPEMEHH B YCTAHOBJIEHHBIX IIPEAenax 3HAUECHUA
BCEX MapaMeTPOB, XapaKTePHU3YIOIINX CIIOCOOHOCTD BBIMONHATL TpeOyeMble (YHKIHIK B 3aJaHHbIX
pexxuMax M YCIOBHSIX  NPHMEHEHHs, TEXHUYECKOro  OOCIy)KHBAaHUS, XpaHEHHI U
TPaHCIIOPTUPOBAHHSL.

I1 PHMCYAHHUC - H'dﬂe)KHOCTL SIBJEICTCA KOMITJICKCHBIM CBOfICTBOl\l, KOTOPOC B 3aBHCHMOCTH OT HA3HAYCHHUA
00BCKTa H yCJ'IOBI/IfI €TI0 NPUMCHCHUS MOKET BKIIXOYATH 6630TK33HOCTL, JAOJITOBCHYHOCTb, PEMOHTOIPUIOAHOCTE H
COXPAHACMOCTD UJIH OIIPEACICHHBIC COUCTAHUA OTUX CBOUCTB.

HanpsizeHne JuHeiiHoe: HanpspkeHne mMexny GhasHBIMU IPOBOAAMHE 3JIEKTPUIECKON CETH.

HanpsiZKeHHe HOMMHAJbHOe: HampsbkeHne, Ha KOTOpO€ CIIPOEKTHPOBaHa CETb WM
obopyznoBaHue U K KOTOPOMY OTHOCST UX pabovme XapaKTepUCTHKH.

Hanpsikenue gazHoe: Hanpspkenne Mexny (ha3HbIM MPOBOAOM U HEUTPAIBIO.

Hapa6orka: IIponomkurenbHOCTE Wik 00beM paboThl 0OBEKTA.

HeHncnpaBHoe coctosiHue: CocrosiHie 0ObeKTa, IPU KOTOPOM OH HE COOTBETCTBYET XOTA OBI
omHOMYy u3 TpeOOBaHMH HOPMATHBHO-TEXHHYECKOH ¥ (MIM) KOHCTPYKTOPCKOH (IIPOEKTHOR)
IOKyMEHTaLMU

HepaboTocnocoGHoe cocTrosinue: CocrosiHue 00beKTa, IPH KOTOPOM 3HAYEHHE XOTs OBl OXHOTO
IOKa3aTesIsl, XapaKTepU3YIOIero CrlocOOHOCTD BBIMONHATD 3aaHHbIE (DYHKLUHY, HE COOTBETCTBYET
TpeOOBaHUSIM HOPMAaTHUBHON TEXHUUECKOH U (WITH) KOHCTPYKTOPCKO# (IIPOEKTHOM) HTOKYMEHTALIUH.

Ipumeyanue - /11 CroXKHEIX 0OBEKTOB BO3MOXKHO ACJICHHE HX HEPAOOTOCIIOCOOHBIX cocTosHmi. [Tpu 3TOM 13

MHOKECTBA HEPAOOTOCTIOCOOHBIX COCTOSHHM BBIACIIAIOT YACTHYHO HEPAOOTOCIOCOOHBIC COCTOSHHA, IPH KOTOPBIX
0OBEKT CIIOCOOCH YACTHYHO BBIIOIHATH TPEOYEMBIC ()Y HKIIMH.

00beKTHI AJIeKTpOIHepreTuKH: UMyIecTBeHHbIE 00BEKTHI, HEMOCPEACTBEHHO UCIIONB3yEMbIE B
IpoLIECCe MPOU3BOACTBA, MEPERauH JJIEKTPUUECKON SHEPIHH.

NOKa3aTe/ib MpefebHOro cocrosinus: KonudecTBeHHas XapaKTepUCTHKA OXHOTO MM
HECKOJIBKUX CBONCTB, COCTABILAIOMINX (OIPEASSIOIINX) NPEASIbHOE COCTOTHIE OOBEKT,

npeaeJbHO AONMYCTHMOE 3HaueHHe mapamerpa (npedesbHoe 3HauveHHe): Haubonbiuee wnu
HauMeHbIlee  3HAUEHHWE  [apaMerpa,  KOTOpOe  MOXeT  HuMeTb  paborocmocobHoe
3JIEeKTPOOOOPYIOBAHIE.

npeaeabHoe cocrosiine: CocrosiHue oObekTa, MPH KOTOPOM €ro JajbHeHInas SKCIuyaTauus
HEJIOMYCTHMA HJIM HelleslecooOpa3Ha, OO BOCCTaHOBJIEHHE €ro paboTOCOCOOHOro COCTOSHHSA
HEBO3MOXKHO HITH HELIEIECO00Pa3HO.

padorocnocodHocTh 00beKTa: CocrosiHue 0ObeKTa, MPH KOTOPOM 3HAYEHHUS BCEX MAPAMETPOB,
XapaKTepPU3YIOIUX CHOCOOHOCTh BBIMOJHATH 3aJaHHble (YHKLMH, COOTBETCTBYIOT TPeOOBaHMSIM
HOPMAaTHBHO-TEXHHYECKOH U (WJIH) KOHCTPYKTOPCKOH (IPOEKTHOMH) JOKYMEHTALUH.

paborocnocobHoe cocTosinue: CocTosHie 00BEKTA, MPU KOTOPOM 3HAUEHHs! BCEX MOKa3aTeleH,
XapaKTepHU3YIOIHX CIIOCOOHOCTh BBHIMONHATH 3aJaHHble (YHKLHH, COOTBETCTBYET TpeOOBaHHUIM
HOPMATHUBHOI TEXHUYECKON U (MJH) KOHCTPYKTOPCKOH (TMPOEKTHOI) TOKyMEHTal1H.

pe3epBHOE 3JIeKTPooGopyAoBaHHe: DNeKTpooOOpyIOBaHHe, HAXOslleecs Ha XPaHEHUHM Ha
TEPPUTOPUH WM BHE TEPPUTOPHH 3HEProoObeKTa, MpeAHa3HauYeHHOe ISl 3aMEeHbl aHAJIOTHYHOrO
0obopynoBaHwUsL.

PEMOHT N0 TEXHHYECKOMY COCTOsIHHIO: PeMOHT, mpu koTopoM 00BEM H MOMEHT Hadana
PEMOHTA OIPENEISIOTCA TEXHUYECKHM COCTOSIHUEM, MPH 9TOM, KOHTPOJIb TEXHHYECKOTO COCTOSHMS
BBITIONHAETCSI B 0ObEME, YCTAHOBJIEHHOM [OKYMEHTalueil Mpou3BoauTessi oOOpydOBaHUI WK
TpeboBanusmu HT/I.

pecype: CymmapHas HapaboTka oObekTa OT Hadajia €ro SKCIUIyaTalud WIH BO30OHOBJIEHHS
JKCIUTyaTaLUH N0CJIE PEMOHTA JIO NIEPeX0Aia B MpeebHOe COCTOSTHUE.

cpok cayx0bi: KaneHpapHasi npomoOJDKHTENBPHOCTb SKCIUTyaTallMd OT Hadana SKCILUTyaTallud
obbeKTa UK ee BO30OHOBIIEHHS MOCIE PEMOHTA [I0 €ro Mepexoa B MpeesibHOe COCTOSIHHE.

TenoBH3HOHHBbI HHpakpacHeili (UK) xomrposb: JucranumoHHOoe (O€CKOHTaKTHOE)
HaOMONeHHe, H3MEepPEeHHe H PEerucTpauis MNPOCTPAHCTBEHHOTO/MPOCTPAHCTBEHHO-BPEMEHHOIO
pacrpezieNieHds paguallMOHHOH TeMmmepaTypel OOBEKTOB MyTeM (POPMUPOBAHUS BPEMEHHOMN
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MOCNEA0BATEIBHOCT TEPMOTPAaMM U OMNpeNeNIieHHS TeMIeparypel MOBEPXHOCTH OOBekTa 1Mo
U3BECTHBIM KO3 QHIMIEHTaM W3NyUeHHs M MapaMeTpaM CheMKd (B TOM UHCIIE TemIieparypa
OKpYKaloIeil cpefbl, MPOIyCKaHue aTMOC(ephl, AUCTAHLMS HAOIFOIECHHUS).

TeXHHYEeCKHH PYKOBOAHTE]b Cy0bexTa 3jnexTpodHepreruxn: JIuuo B miTate OpraHu3anyu
cOOCTBeHHHKA (JKCILUTyaTHPYOLIeH OpraHu3aLiu), YMNOJHOMOYEHHOE MPUHUMATh PEINEHUs U
OTHaBaTh PACMOPSDKEHMs] MO BCEM TEXHHYECKHM BOIPOCAM KacaTelbHO OOOpYHOBaHHS HaHHOTO
00OBEKTa JNEKTPOIHEPTETHKH.

TeXHHYeCKasi JHATHOCTHKA (muHarHoctuxa): OOmacTe 3HaHHI, OXBATHIBAIOIUASI TEOPHIO,
METOIBI U CPEICTBA ONPENETICHIS TEXHHIECKOTO COCTOSTHHUA OOBEKTOB.

TeXHHYEeCKOe [AHATHOCTHPOBaHHMe (AHArHOCTHpoBaHue): OmnpeneseHHe TEXHHYECKOTO

COCTOSIHHUSI OOBEKTA.
II PHUMCYAaHHUC 3az[aan14 TCXHUICCKOTO JHATHOCTUPOBAHUA ABJLIFOTCA:
-KOHTPOIIb TEXHHYECKOTO COCTOSHHS, MIOMCK MECTA H ONPEACNCHHE MPIYHH 0TKA3a (HEHCTPABHOCTH);
~[IPOrHO3UPOBAHUEC TCXHUICCKOTO COCTOSHHS.

YAbTpadHoNeTOBLIH KOHTPOJb: MeToa AHCTAHLHMOHHOIO Hepa3pyLIAoIEero KOHTPOJ
BBICOKOBOJIBTHOT'O SJICKTPOTEXHUYECKOTO o60pyu03aH1/m, NOoCPEeaACTBOM BU3yaJIM3allU UCTOYHUKOB
ynpTpaduoneToBOro  mM3nydeHus ~ OT  Ae(eKTOB, COMPOBOXKAAOLINXCS  MIpoLEeccaMu
3JIEKTPOPA3PSAHOrO XapakTepa, COCTOSIIMHA M3 OMpenesieHHOro o0beMa U IOC/IeNOBATENbHOCTH
MEpOIPUATHII TI0 TPHMEHEHWIO CPEACTB YIBTPABU3HOHHOTO KOHTPOJNS, Ui  HaOJIOAEHMS,
U3MepeHus U perucTpanuu  Ae(eKTOB  3JIEeKTPOpaspsAmHOTO  XapakTepa B HM3OJLILUH
BBICOKOBOJIBTHOT'O 3JIEKTPOOOOPYAOBaHMUS NP AUCTAHLIMOHHOM IHArHOCTHPOBAHHUH.

du3uxo-xHMHYCCKHH aHAJIH3: OKCIepHUMEHTaIbHOE onpeneneHue CONEPIKAHMSA
(KOHLIEHTpALK) ONHOTO WM PsAfa KOMIIOHEHTOB BellecTBa B mnpobe Qusmuecknmu, Gusuko-
XUMUYCCKUMHU, XUMUYCCKUMHU U NPYTHUMHU METOAAMHU, a TAKXKEe (])1/131/1t1ec1<1/1e HUCNBITAHUA O6p33HOB
C LIENIBIO OnpeneneHus PU3MIECKUX M XUMUYECKUX NMapaMeTPOB HOPMUPYEMBbIX BEJIMUHH.

xpomaTtorpadudecKkuii aHAJIM3 Tra3oB, PACTBOPEHHBIX B Macje: Xpomarorpaduieckoe
paszmeneHre CMeCH Tra30B, BBIOEJNEHHBIX H3 TpaHCHOPMATOPHOrO Maciia, C ONpeAeeHHeM
KOMIIOHEHTOB, DPa3lesIeHHbIX C IOMOLIBKD MEXaHU3MOB pasiencHus. IIpomecc, OCHOBaHHBINH Ha
MHOT'OKPaTHOM IOBTOPEHUH aKTOB COPOLIMH U IeCOPOLIMH BELIECTBA IIPH NEPEMEIICHHH €r0 B IIOTOKE
MIOABYDKHOM (ha3el BAONE HEMOABIKHOTO COpOeHTa.

3.2 O60o3Ha4eHHs U COKPAIIEHUSI

B HacrosieM cTaHgapTe NPUMEHSOTCS CIeAYIOINUE COKPALEHUS:

Ab — akkymyisTopHas Oatapes;

ABII — arperaTsl U UCTOYHHKH OecriepebOHHOrO MUTaHust;

AI'TI — aBTOMAT raieHus moJs;

ATIB — aBTOMAaTH4YeCKO€ TIOBTOPHOE BKIIFOUSHUE BBIKIIFOUATEIS,

APB — aBTOMaTH4YeCKHH PETyIATOp BO30YKACHUS,

APM — aBTOMaTH3MPOBAHHOE pabouee MeCTo;

APT — aHamu3 pacTBOPEHHBIX B MacJje rasos,

ACM/I — aBTOMAaTU3UPOBAHHAS CICTEMa MOHUTOPUHIA 1 TEXHUYECKOTO AMArHOCTUPOBAHISI
ACY TII — aBTOMaTH4eckast CuCTEMA YIIPABJIEHNS] TEXHOJIOTUYECKUM MPOLIECCOM;
BCB - Geciuerounas cuctema Bo30yKIeHMs,

BI' — BcmomMoraTenbHbIi reHepaTop;

BJI - BozaymiHas TUHUS,

BH - BhIcIIEE HANPsKEHUE,

BO — uukiI «BKJIFOYEHUE-OTKIIIOUSHNE) BBIKJIIOUATE,

BT — BbIIpsIMHTENIBHBIN TPaHCHOPMATOP;

BTB — BcTpeuHo-napauienbHble TAPUCTOPHBIE BEHTHIIY,

BY — BbInpsiMUTENNBHAS yCTAHOBKA,

BY — BBICOKOYACTOTHOE BO30Y KIEHHUE,
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I'OCT — MeXrocyaapCTBEHHBIN CTaHAAPT;

I'TOC — razotypOuHHas dNEKTpUYeCKast CTaHIVs,

3PY - 3axprITOE pactpenenuTenbHOe YCTPOUCTBO;

3V —3azemsisitoiniee yCTpOHCTBO;,

UK — uHbppakpacHbIif;

KO - kOMIUTEKCHOE AUArHOCTHYECKOEe OOCIENOBAHNE,

K3 - kopoTKkoe 3aMbIKaHHE,;

KJI — xabenpHas TUHUS,

KPV — xomIuiekTHOE pacnpenenuTeNbHOe YCTPOICTBO;

KPVYH — xOMILIEKTHBIE paCIpEeNeIUTENbHbIE YCTPOUCTBA HAPY>KHON YCTAHOBKHY,

KPVYD3 — koMILIeKTHOE pacnpeenuTeIbHOe YCTPOHCTBO 3J1era30Boe;

KC — xoHTakTHOE COEMUHEHUE;

KTII — xommiekTHas TpaHchOopMaTOpHast MOICTAHIHS,

KY — xoHzneHcaTopHasi yCTaHOBKa,

MU — meTonMKa U3MEPEHMUI,

HBMH — HU3KOBOJBTHBIE HMITYJIbCHI,

HH — am31ee HanpsKeHUe,

HT/1 — HOpMaTUBHO-TEXHUYECKAsT JOKYMEHTALIVS,

OB — UHKJI OTKJIFOUEHHEe-BKIIIOUEHHE» BBIKJIIOUATENS,

OBO — LMK «OTKIJIFOYE€HHE-BKIIIOUEHHE-OTKIIFOUSHHUEY» BBIKJIFOUATEJIS,

OITH — orpaHu4uTeNnsb NepeHanps>KeHnH;

OPY — OTKpBITOE pachpeneNuTeNbHOe YCTPOUCTBO;

OTH - onrtuueckuii TpaHC(HOPMATOP HATIPSIKEHMS,

OTT - ontuveckuii TpancopmaTop TOKa;

OV — o6MoTKa ynpaBlIeHus,

ITAO — my6nuyHOe akLHOHEepHOE 00IIEeCTBO;

I16B - nepekioyeHue 6e3 Bo30yKICHUS,

IT1H — npuGop s u3MepeHus HanpsKeHUs,

I — nosynpoBOAHUKOBBIH MpeoOpa3oBaTels;

TIC — noacraHLus;

I1IT — nocnenoBarenbHbIi TpaHchopmarop;

IITD - IlpaBuna TEXHHYECKOH SKCILIyaTalMH 3JICKTPUYECKHX CTAHUWA W cerei Poccuiickoii
Denepauuu;

ITY3 - IlpaBuna ycTpoiicTBa 3JIEKTPOYCTAHOBOK;

P3A — peneiiHas 3amunTa 1 aBTOMATHKA;

PK — xoMneHcupyOIuil peakTop;

PII - pacnipenenuTenbHbIi MyHKT,

PITH - peryaupoBaHue noj HArpy3Koii,

PV — pacnpenenurtenbHOE YCTPOKMCTBO;

P® — ¢punvTpoBoii peaxrop;

CB - cucrema BO30y>KICHUS;

C3 - creneHp 3arpsi3HEHHOCTH;

CH - cpenHee HampspKeHHE,

COIIT - cucrema onepaTHBHOTO NOCTOSIHHOTO TOKA,

CII3 — clUTHIN NONMUATHIIEH;

CTK - craTtuueckue THPUCTOPHbIE KOMIIEHCATOPBI,

CTH - cucteMa He3aBHCHMOTO THPHCTOPHOTO BO30OYKIEHUS,

CTC - cucrema THPUCTOPHOT'O CAMOBO30Y KIEHHUS,

CVYKT - cryneHuaro-ynpasisieMble KOHACHCATOPHBIE TPYIIIIbI,

CVYPI - ctyneH4aTo-ynpasiisieMble PEaKTOPHBIE TPYIIIIbI,



13

CVT - cucrema ynpasiieHHsI THPHCTOPaMU,

TH — THNOBas HHCTPYKLUS,

TII — TpancopMaTOpHas MOACTAHLINS,

TIIY — TupuUCTOpHAsl MyCKOBasl yCTaHOBKA,

TPI" — THPUCTOPHO-PEAKTOPHBIE I'PYIIIILL,

TV — TexHUUECKHE YCIOBHS,

T3 — TOKONPOBONA 371€ra30BbIi;

VIIII — ycrpolicTBa MIaBHOTO MyCKa;

YPM — ycraHOBKa U1l BbIIAYX U OTPEOICHNS PEAKTHBHON MOIHOCTH;
VIIP — ympasisieMblii IIYHTHPYIOIIHUHA PEaKTop;

OKYVY — punsTpoKkoMIIeHCHpYIOIIEee YCTPOHCTBO;

®CJI — GunbTp CMELIAHHOTO NEHCTBHS,

XAPI" — xpomatorpaduueckuii aHaJIu3 pacTBOPEHHBIX B MaCJI€ I'a3oB.,
XX — xonocToii Xom;

YP — yacTu4HbIi pa3psz;

YPII — yacTOTHO-pEryIupy€eMblil IPUBOL,

YCK - yacToTa COOCTBEHHBIX KOJICOAHUI,

ITICB - mkad cHnoOBOH BHIMPSIMUTENBHBII,

IMICH — mxad CHITOBOI HHBEPTOPHBIL,

IV — mkad ynpasieHus,

OB — syera3oBblii BBIKIIOYATEND;

OMHUY — 351eKTpOMarHuTHAsL 9acTH,

FRA —uactotHBIi MeTon onpeneneHust aehopmaunu 00MoTok Tpancdopmaropa (peakropa);
Uson — HOMUHAJIBHOE JINHEHHOE HAIPsKEHIE,

U, — HoMHHaITbHOE (Da3HOE HANPSHKEHUE.

4 OBIIME ITOJIOKEHUA

4.1 HacrosmuM CTaHAAPTOM CIEAyeT PYKOBONCTBOBATHCS IPH BBOIE AJIEKTPOOOOPYAOBAHHS B
pabory W B mpolecce ero oSKclulyarauuy. Hapsny ¢ HacTOSIIIMM CTaHAApTOM ClEnyeT
PYKOBOACTBOBAaTbCA JEHCTByIOIUMUM JAOKyMeHTamu [1] — [4], a Takke UHCTPYKUUAMH
M3rOTOBHTENIEH BIIEKTPOOOOPYIOBAHHS.

4.2 HacrosamuM CTaHAAPTOM MPEAYCMATPHUBAIOTCA KaK TPaAMLHOHHbIE HCIIBITAHUS,
MOJIOXKUTENbHO 3aPEKOMEHAOBABINNE ce0si B TEUEHHE MHOTHX JIET, TaK U HCIBITAHHS, LIMPOKO
IpUMEHAeMbIe B IIOCIEAHME TOABl U MOATBEPAMBIUNE CBOK 3(M(PEKTUBHOCTb, KaK MPABUIO, HE
Tpebyrolnye BbIBOAA 00OPYAOBaHUSA U3 PadOThI U TO3BOJIIOLINE ONPENENSITh CTENEHb PA3BUTHS H
OMaCHOCTh BO3MOJKHBIX JIe()EKTOB Ha PAHHUX CTAIUAX.

4.3 B HacTosAIEM CTaHIapTe IPUHATHI CIEAYIOIIHE YCIOBHBIE 0003HAUEHHNS KATErOPUi KOHTPOIS:

IT — mpu BBOAE B SKCIUIyaTalMIO HOBOTO 3JIEKTPOOOOPYAOBaHMS M 3IEKTPOOOOPYHOBaHMS,
MPOIIE/IIEr0 BOCCTAHOBUTENBHBIA MM  KAIMUTAIbHBII PEMOHT M  PEKOHCTPYKLMIO Ha
CHEeNHaIH3UPOBAHHOM PEMOHTHOM NPEaNPHATHH;

K — npu kanuTaabHOM PEMOHTE Ha CYOBEKTE 3JICKTPOIHEPTETHKH;

C — mpu cpenHeM peMOHTE;

T — mpu TekyleM peMOHTE 3JIEKTPOOOOPYIOBAHKS,

M — Mexxay peMOHTaMy,

Kateropus «K» BKJIFOYa€T KOHTPOJIb NIPU KaNUTATGHOM PEMOHTE KaK JIAHHOTO BHJIA OCHOBHOTO
3J1eKTPOOOOPYIOBAHHSA, TaK M JPYroro 000pyAOBaHHUs IAHHOTO MPUCOESANHEHUS.

HcnbiTanus npu CpeqHUX PEMOHTAX TYpOOreHepaTopoB C BBHIBOAOM POTOpA NPOU3BOLSATCH B
0bbéMe u o HopMaM JUIA KanuTtanbHoro pemoHTa (K), a 6e3 BriBoga potopa - B 00bEME U 110 HopMam
s Tekymero pemonta (T).
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ITepuonU4YHOCTL KOHTPOJIST 3JIEKTPOOOOPYNOBAHHA, e€CiM OHa He ykaszana B IITD win B
COOTBETCTBYIOLUX pa3fienax HACTOAIIEr0 CTAHAApTa, YCTAHABIMBACTCS B COOTBETCTBHH C
AEHCTBYIOIMMH BHYTpeHHMMH nokymMeHtamu I[TAO «Poccetm» M €ro IOYepHHX 3aBHUCHMBIX
OOLIECTB MIM TEXHUYECKUM PYKOBOAUTENIEM CYOBEKTa 3JIEKTPOIHEPTETUKH C YYETOM YCIOBHH U
OMbITa 3KCIUTyaTallUM, TEXHUYECKOTO COCTOSIHUSI M CpPOKa CIYXOBI 3JIEKTPOOOOPYIOBaHHSI U
yKa3aHUH U3TOTOBUTEJISL.

44 B HacrodllleM CTaHAApTE IIPHUBEICH MEPEe4YeHb HCIBITAHWH M NPEAENIbHO AOMyCTHMBbIE
3HAUEHHA KOHTPOJHPYEMBIX TIapaMeTpoB. TeXHHYecKoe COCTOsIHHE 3JeKTPOOOOpyAOBaHHs
OMpeNeNseTCs He TONLKO MyTEM CPaBHEHHS PE3YNbTaTOB KOHKPETHBIX HCIBITAHUN C HOPMHPYEMBIMH
3Ha4YE€HHsAMY, HO U TO COBOKYNHOCTH PEe3YIbTATOB BCEX NPOBEJCHHBIX HCIBITAHWHA, OCMOTPOB U
AAHHBIX SKCIUTyaTallMH, YYHUTbIBass AUHAMUKY H CKOPOCTb HU3MCHCHUSA MoKa3aTeneil. 3Ha‘leHI/[5[,
MOJYUCHHBIC NMPU UCHOBbITAHUAX, BO BCEX Cly4asax MAOJIKHbI OBITH COIOCTaBJIEHEBI C pe3yabTaTaMu
HU3MepeHuil Ha Apyrux ¢aszax 3nexrpoodOpYNOBaHUS U HA OMHOTUIHOM 0OOpymoBanuu. OmMHAKO
TJIaBHBIM SIBISIETCS  COTIOCTABJIGHHE W3MEPEHHBIX NPH MHCHBITAHWSAX 3HAYEHUH MapamMeTpoB
3NeKTPOOOOPYJOBAHHA C UX MCXOAHBIMU 3HAYCHHSMH U OLIEHKA UMEIOLIMX MECTO Pa3jIMdHii Mo
YKa3aHHBIM B HACTOSINEM CTaHAApPTE JOIMYCTHMBIM H3MEHEHUSIM. BbIxox 3Ha4YCHHIT apaMeTpoB 3a
YCTAaHOBJICHHBIE TPAHULBI (IIpeeTIbHBIC 3HAYCHNS) CIEAYET PACCMATPUBATh KaK NMPU3HAK HATHMYMA
nehexToB, KOTOpPBIE MOTYT MPUBECTH K OTKa3y 000pynOBaHHUA.

4.5 B xadecTBe UCXOMHBIX 3HAYEHUN KOHTPOJIUPYEMbIX MAPaAMETPOB IPHU BBOAE B SKCILTyaTaLIHIO
HOBOT'O 3JIEKTPOOOOPYZAOBaHMsI NMPUHUMAIOT 3HAYEHHS, YKa3aHHbIE B MACIOPTE WJIM TPOTOKOJIE
UCIIBITAHUN H3TOTOBUTENIS. le/l OKCIUTYaTallHOHHBIX HCIBbITAHHUAX B Ka4Y€CTBC MCXOAHbIX
NPUHUMAKOTCA 3HAYCHUA MMApaMeTPOB, ONPEACICHHBIC UCMBITAHUAMHA NIPU BBOAEC B SKCILTyaTaLHUIO
HOBOTO 3JekTpoobopynosanust. KadecTBO mNpoBOOMMOro Ha CyObeKTe 3IIEKTPOIHEPreTHKU
KallUTAJIPHOTO PEMOHTA OLEHHBAETCS CPABHEHUEM peE3yJIbTaTOB HCIBITAHUI IIOCIE PEMOHTA ¢
NAHHBIMM, YKAa3aHHBIMM bl [ACIIOPTE€ WM TPOTOKOJE WCIBITaHMHA wu3rotoBurens. Ilocie
KaIUTaJIbHOTO MM BOCCTAHOBUTENBHOTO PEMOHTA, a TAaKXKe PEKOHCTPYKLMH, MPOBEACHHBIX HA
CIeNUaTU3UPOBAHHOM PEMOHTHOM IIPEATIPUATHH, B KAUYECTBE HCXOMHBIX JJI KOHTPOJIS B Ipomecce
nanbHeHINed SKCIUTyaTalliM NPUHUMAIOTCS 3HAYEHHs, IONYYEeHHbIE 10 OKOHYAHHH PEMOHTa
(pexoHCTpYyKLIUM).

4.6 KoHTponp 31eKTpoOOOpYAOBaHMS MNPOM3BOACTBA HMHOCTPAHHBIX (UPM MpPH  HAIAYHH
SKCIEPTHOIO 3aKIIOYEHMs DKCIUIyaTHPYIOIIEH OpraHu3aliii O COOTBETCTBHH (YHKLMOHAIBHBIX
mokasareneii 3Toro OOOPYHOBaHHS YCIOBHUSAM DOKCIUIYaTALMH H HEHCTBYIOLIMM OTPACIEBBIM
TpeGOBaHNAM IIPOM3BOIUTCA B COOTBETCTBUH C YKa3aHUSIMH H3TOTOBHTEJIS,

4.7 Kpome ucnbITaHul, IpenyCMOTPEHHBIX HACTOSAIIUM CTAHAAPTOM, BCE 3eKTPpooOOpyHOBaHHE
TIOJDKHO TIPOMTH OCMOTpP HEIOCPENCTBCHHO IEpen IPOBENEHHEM HCIBITAaHUM, MPOBEPKY paboThi
MEXaHUYECKON 4YacTH M APYIHe HCIBITAHUS COMJIACHO HHCTPYKIMSM IO €ro SKCIUIyaTalud Hu
PEMOHTY.

4.8 TexHIYECKUM PYKOBOAUTEISIM CYOBEKTOB JIEKTPOIHEPTETHKH PEKOMEHAYETCS 00ecreYnBarh
BHEZIpeHUe [IPEeoyCMOTPEHHOIO HACTOSIIUM CTaHAAPTOM KOHTpOJIS COCTOSTHHS
9JIEKTPOOOOPYAOBaHYSA TOA PaboUNM HAINPSDKEHIEM, TIO3BOJISIOLIETO BBIIBIISIT Ae(EKTHI Ha PAHHUX
CTausIX UX Pa3BUTHSA, MIPUBIEKAs IPH HEOOXOAMMOCTH OpraHH3aLiH, aKKPEAUTOBAHHbIE Ha MPABO
IIPOBEACHN COOTBETCTBYIOIUX HcbITaHuil. 110 Mepe HaKOIUICHHS OIbITa MPOBEACHUS KOHTPOJI
MOZ paboUNM HaIpsDKEHHEM PeLIeHHeM TeX HIYECKOTO PYKOBOAUTENS CYOBEKTA HIEKTPOIHEPTETHKH
BO3MOXKEH IEPEXO]] K YCTAHOBICHUIO OYEPEHNHBIX CPOKOB PEMOHTA 3JIEKTPOOOOPYLOBAHHS IO
pesyabTaTaM TEXHUYECKOr0 AHArHOCTUPOBAHHS M OTKa3 OT HEKOTOPBIX BHUIOB HCHBITaHHﬁ)
BBITIOJTHAEMBIX Ha OTKIIFOUEHHOM 3JIEKTPOOOOPYIOBAHIH.

4.9 Tpeboanust 10 0ObEMY U MEPUOANYHOCTH HCIIBITAHUH PE3EPBHOIO 3JIEKTPOOOOPYAOBAHMS, &
TAaKXE €ro 4Yacred U JAeTajedl JAOJKHBI ONPENEsTbCAd HMHCTPYKLUSAMHU —H3TOTOBUTENEH
anektpoobopynosanus. IIpu OTCYTCTBHM TAaKMX YKa3aHHH B HHCTPYKUMSIX OOBEM WCIIBITAHHI
OIpenensieTCsl HACTOSIIMM CTaHAapTOM, a MePHOAWYHOCTb HCIHBITAHUI 3IIEKTPOOOOpYIOBaHMS,
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OTIPENENAIOTCA TEXHHIECKAM PYKOBOIUTENEM CYOBEKTa DIICKTPOIHEPI€THKH.

4.10 McnbiTanue NOBBLINIEHHBIM HATPSLKEHHEM TNPOMBILUICHHOH YacTOTHI HMPOM3BOIUTCS IS
3NeKTPOOOOPYAOBaHMS HA HANIPSDKEHUE 0 35 KB BKIIFOUHMTENBHO.

Ilpu orcyTcTBUM HEOOXOMUMON HCHBITATENbHON annapaTypbl HEPEMEHHOTO TOKA JOMYCKAaeTcs
HCIIBITBIBATD 3JIEKTPOOOOPYIOBAHME PACTIPENEUTENbHBIX YCTPOHCTB HanpsukenueM 10 20 kB, 3a
HCKIIFOYEHHEM OCHOBHOM M30JSILMM Kabesteii ¢ M30JisiLneil W3 CIIMTOrO MOJIMATHIIEHA, MOBbIIIEHHBIM
BBINPSAMIICHHBIM HAINIPSDKEHHEM, KOTOPO€ HOJDKHO OBITh PABHO MOJYyTOPAKPATHOMY 3HAYCHHIO
HCTIBITATEIbHOTO HATIPSKEHHST MPOMBILIIEHHOIT 4YaCTOTHI.

4.11 DnexTpoobopynoBaHHE W H3OJATOPHl HA HOMHHAJIBHOE HANPSUKEHHE, MPEBBIIIAOINEE
HOMHMHAJILHOE HANpPsDKEHUE DJIEKTPOYCTAHOBKHM, B KOTOPOH OHH OKCIIIYaTHUPYIOTCS, MOTYT
UCTILITBIBATLCS HAMIPSXKEHUEM, YCTAHOBISHHBIM IUTS KJIACCa H3OJSILUH JAHHOH HJIEKTPOYCTAHOBKH.

Ecnu ucnbiTanye BBIMPSMIIEHHBIM HANpPsHXKEHHEM MM HANpPSDKEHHEM MPOMBIIUIEHHOH 4aCTOTHI
HPOU3BOIUTCA 0€3 OTCOENMHEHHs OLIMHOBKHM 3JIEKTPOOOOPYHOBAHHUS —PACTIPEAETHTENLHOTO
YCTPOICTBA, TO 3HA4YEHHE HCHBITATENILHOTO HAMPSDKEHHS NPHHUMAETCS [0 HOpMaM  JUis
3NeKTPOOOOPYIOBaHHS C CAMBIM HU3KUM YPOBHEM HCIIBITATENbHOTO HAMPSDKEHMS.

Hcnpitanne BHINPSMICHHBIM HANpPSOKEHUEM WIN  HANPSHKEHHEM IPOMBIIUICHHONH YacTOTBHI
MPOU3BOIUTL C OTCOCAMHEHHEM KaOeNbHBIX JIMHUH OT TpaHC)OpMATOpOB TOKA NpPU HAIHUYHA
TEXHHYECKOH BO3MOXHOCTH.

Hcnbitanne  BBINPAMIEHHBIM — HaNpsOKEHHEM  H30JATOPOB M TPaHC(OpPMATOpPOB  TOKA,
COEIMHEHHBIX C CHJIOBBIMHU kabensimu 6-10 kB, MoXeT MpOH3BOIUTECSI BMECTE C KaOeIsIMHL.

4.12 Tlocne NoNHOI 3aMEHbI Macjia B MaCJIOHAMOJIHEHHOM 3JIEKTPOOOOPYIOBAHIH €T0 W30JISLUSA
ZIOIDKHA ObITh TIOABEPTHYTA IIOBTOPHBIM HCTIBITAHKUSAM B COOTBETCTBHH C HACTOSII[AM CTAHAAPTOM.

4.13 B cny4asx BbIXOZ]a 3HAUEHWil OMNpeAeNseMbIXx TPH HUCHBITAHUSIX MNApaMETPOB 3a
YCTaHOBJICHHBIE IIPENeNbl U BBLIBJICHHA MPUYMH 3TOr0, a Takke NMpu Heobxomumoctu Gonee
IIOJIHOY OLIEHKH COCTOSHHUSI 3JIEKTPOOOOPYHOBaHHMs B LEAOM H (WIH) €ro OTHAENIbHBIX Y3JIOB,
PEKOMEHAYETCsI HCIIONB30BATh JONOIHUTENbHBIE UCTIBITAHUSA U H3MEPEHUs, YKa3aHHbIE B HACTOALIEM
craHpapre. JlomyckaeTcs NIpUMeHEHIEe HCIIBITAHUH U U3MEPEHHI1, He IPEyCMOTPEHHBIX HACTOALIAM
CTaHIAPTOM, NIPH YCJIOBUHU, YTO YPOBEHb UCIBITATEIHBIX BO3AEHCTBUI HE MPEBbICUT YKa3aHHOTO B
HACTOSILLIEM CTaHAAPTe.

4.14 YcrpoiicTBa peeiiHON 3alUTbI 1 SJIEKTPOaBTOMATUKY IPOBEPSIIOTCS B 00bEME U ITO HOPMaM,
IIPUBEACHHBIM B COOTBETCTBYIOLINX HOPMATHUBHO-TEXHUYECKUX JOKYMEHTAX.

4.15 MecTHBIE MHCTPYKLHMU IO SKCIUTyaTallMd JOJDKHBI ObITh NMPHUBENEHBI B COOTBETCTBHE C
HACTOSIIIUM CTaHIapTOM.

4.16 O6BEM U CPOKH HUCHBITAHUA 3JIEKTPOOGOPYNOBAHMA MOTYT H3MEHATHCA TEXHHYECKHUM
pykoBoxuTeneM CyOBbeKTa 3JeKTPOIHEPTeTHKY B 3aBUCUMOCTH OT NPOM3BOACTBEHHOM Ba)KHOCTH U
HaJIeXKHOCTH 00OPYAOBAHUS NIPU HATMYUH COOTBETCTBYIOIINX OOOCHOBAHHIA,

417 JInsd KOHTPOIS TEXHMYECKOrO COCTOSIHHS 3JIEKTPOOOOPYAOBaHHS Ion paboduum
HAMpsDKEHWEM Ha JHEProoObeKTaX PEeKOMEHOYETCs MPUMEHEHHE aBTOMAaTH3MPOBAHHBIX CHCTEM
MOHUTOPHHIa WU TeXHHYecKkoro auarHoctupoBanus (ACMJI), KOTOpble HOJKHBI OCYILECTBISTH
ONepaTHMBHOE  OUATHOCTHPOBAHHE  TEKYLIEro TEXHWYECKOIO  COCTOSHUS — O0OpyIdOBaHWs,
CBOCBPEMEHHOE BBIABJIECHHE BOHHUKAIONINX Ae(EKTOB U MPOrHO3UPOBAHNE UX PA3BUTHSL.

4.17.1. OcuoBHbIME Heisimu padboTel ACM/L SIBISFOTCS

-  OpedynpeXACHHE BO3HUKHOBEHUS aBapUNHBIX IPOLIECCOB M3-3a BHYTPEHHHUX Ie(EeKTOB
000pyIOBaHMA U CBOEBPEMEHHOE MPENOTBPAIEHIE HEKOHTPOJIUPYEMOTO Pa3sBUTHS 1e(DEKTOB;

- ompeneneHue OOIMyCTUMOIT HArpy304HOM CIIOCOOHOCTH;

-  TOBBILEHHE JJIEKTPOOE30NACHOCTH ONEPAaTHBHOTO IMEPCOHANA, CHIDKEHHUE  BIIHSHUSI
4eoBeueckoro (pakropa B mpouecce cGopa, 06paboTkM W (POPMHUPOBAHMS PE3yJILTATOB
TEXHUYECKOrO ANarHOCTHPOBAHIS,

- MHTErpUpPOBaHME Pe3yJbTaTOB MOHUTOPHHIA U TEXHUYECKOro auarnocruposanus 8 ACY TI1
U KOPIOPATHBHbIC HHPOPMALIMOHHbBIE CHCTEMEBI,
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- mnpuMeHeHHe pe3ynbTaToB paborhi ACMJI ansi OLEHKH TEXHUYECKOrO COCTOSHMS U
IUTAHUPOBAHUSI CTPATErUU 00CITy>KUBAHMS MPOU3BOACTBEHHBIX AKTHBOB.

4.17.2 ACM/ uMeeT CIeAyOLIYI0 apXUTeKTypy:

- IepBUYHBIC JATYHKH,

- KOHTpOJUIeps! cOopa 1 00pabOTKU CHUTHAJIOB,

- mporpammHO-TexHuueckui kommuekce (ITTK) aist obpaboTku 1 npeacrasieHus uHboOpMaLuu
¢ JOKaJIbHBIM W/HiH yraneHHeIM APM omeparopa, npenHasHadeHHBIM miist 06paboTku U aHanu3a
nony4aeMoi HH}opMarmm.

4.17.3 ITapametpnl mporpaMMHoro odecreuernss ACM/I DOMKHBI COOTBETCTBOBATE CIIEAYIOLIAM
OCHOBHBIM TPeOOBAHISIM:!

- rubkas HacTpoiika KOH(QUIypauuu CHCTEMbI C OTOOpaKEHHEM pa3MeLIeHHs JATYUKOB HA
peanbHBIX HepTexax, pororpadusix, cxemax U T.J. KOHKPETHOTO OOBEKTa;

- BO3MOXHOCTb U3MEHEHHS PEXHMOB U [TOPSIIKA ONPOCa ATIHKOB,

- HaIIOHOCTB rpaduyueckoil GopMel KOHTPOIIS 38 HHTEHCHBHOCTBIO BO3MOYKHBIX TIPOLIECCOB B
u3oynME 06cienyeMoro obopyIoBaHus;

-  aBTOMAaTH4YECKOE IIPOBENECHHE 3aMEepOB, C BO3MOXKHOCTBIO (DOPMHPOBAHHS CHIHAJIOB
IpeAyNpeaUTeIbHON M aBapUMHOH CHTHANH3ALUH TPH MPEBBINECHHH KPUTHYECKOrO YPOBHS
HU3MEpPSIEMBIX 1aPaMETPOB;

- TpHU COXpaHEHNM IIOJYYCHHBIX JAHHBIX JOJDKHA TMPEAYCMAaTPUBATHCS BO3MOXKHOCTH
CTATHCTHYECKOH BEIOOPKH 10 BCEMY EPHONY HAOJIIOIEHHUS,

- obecneuenue nepenauu nanHbix B ACY TII u kopriopaTuBHble HHPOPMAIIMOHHBIE CUCTEMBI.

4.17.4 Brenpeane ACM/] HOIKHO NPOBOANTBCS HA OCHOBAHHHM COOTBETCTBYIOILErO TEXHHKO-
9KOHOMUYECKOr0 0OOCHOBAHHUSL.

4.17.5 Ha BHOBb cTposmuxcs u pexoHcTpyupyembix IIC mpu TeXHHYECKOHW BO3MOMKHOCTH
PEKOMEHIYeTCs  NpPHMEHSTb  3IEKTPOOOOPYHOBAHME B  KOHCTPYKTHBHOM  HCIIOJIHEHHH,
obecreunBaroLIeM BO3MOXXHOCTh MOHTaXKa M MCIOab30BaHust ACMJI st OLEHKH TEXHHYECKOro
COCTOSTHMA IOZ pabouuM HaIpsDKEHHEM.

4.17.6 ACM]] pexomeHnyercsi OCHamaTh (QYHKIHEl yaaJeHHOro AOCTyma K OMEpaTHBHOM
nHGOPMALIIHY O TEKYIIEM TEXHUUECKOM COCTOSIHMK 000PYIOBaHHS.

4177 B ocHOBe ajropuTMOB TexHHYeckoro npuarnocrupoBanus ACMJI momkHbl OBITH
peann30BaHbl ONPOOOBAHHBIE METOJUKH MO OLEHKE TEXHHYECKOrO COCTOSHUS KOHKPETHBIX BHIOB
3EKTPOOOOPY IOBAHIS.

4.17.8 Anropurmsl BeinonasiemMbix ACM]I usMepeHuti, JOJUKHBL OBITh ATTECTOBAHBI B MOPSIAKE,
MPEIyCMOTPEHHOM HOPMAaTHBHO-TEXHHYECKOH JOKyMeHTaluel B obnactu obecrneueHus eqUHCTBA
CpeACTB U3MEPEHU.

4.17.9 CpencrtBa usMepeHuit u u3MepurenbHble kaHamsl ACMJ] nomkHBI OBITH TOBEPEHBI U
aTTECTOBaHbI B MOPSIIKE, IPEAYCMOTPEHHOM HOPMATHBHO-TEXHUUECKOI OKyMeHTanuei B o0nactu
ofbecrieueHus! eUHCTBA CPECTB U3MEPEHHIA.

4.17.10.Pe3ynpraTe! ucnbrannii 1 n3MepeHuti, BeimonaseMbie ACMJ] ¢ kanmnbpoBaHHBIMU HITH
IIOBEPEHHBIMH CPEACTBAMHU HM3MEPEHHH M U3MEPUTEIbHBIMHU KaHAJIAMH, MOTYT ObITb IPUHATHl B
KadeCTBEe Pe3yJIbTaTOB HCIBITAHUI 1 H3MEPEHUH, IPENyCMOTPEHHBIX HACTOAIINM CTAaHAAPTOM, NPH
yCIOBUH UX O(QOPMIICHHS B BHIE MPOTOKONOB YCTAHOBICHHOH HOPMATHBHBIMH JOKYMEHTAMHU
(bOopMBL

4.17.11 Tpu Hammuuu (ycTaHOBKe) Ha snekTpoobopynoBannt ACMJI U Mony4eHud BbIXOIHOMN
uHpopMaIUK O MPUOIHKEHNN/TOCTHKSHUU NPERETbHOIO COCTOSHHS U MPHUHSITUH TEXHUYECKUM
pyKOBOOHTENIEM CyOBEKTa 3JEKTPOSHEPreTHKU pEeIIEeHHs O BbIBOAE M3 PabOThl (OTKITFOUEHHH)
371eKTPOOOOPYIOBaH S PEKOMEHAYETCsI IPOBEAECHNE COOTBETCTBYIOIIMX UCIBITAHUN M MPOBEPOK B
COOTBETCTBUM C HACTOALIMM CTAaHAAPTOM U1 TOATBEPXKICHUS NPUYUH BBIBOZA STOrO
aneKkTpoobOpyROBaHus W3 pabOTHl M TPHHATHH OKOHYATENBHOTO pPEIIEHHs O NajbHEHIINX
MEpONPHUATUSX.
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4.17.12 ACM/]I nomxHa aBTOMaTHYECKH BOCCTAHABIHBATbH CBOK PabOTOCMOCOOHOCTH MOC/e
HECAHKI[MOHUPOBAHHOTO OTKIIIOYEHHS U MOCIEAYIOIIEro BKIIOYEHHS TUTAHHS.

4.17.13 Tlom pabouuM HampsDkeHHEM MROJDKeH ObiThb obecniedeH HempepbiBHBIE KOHTPOJb
COCTOSIHMSI CUJIOBBIX aBTOTpaHC(pOpMaToOpoB, TpaHCHOPMATOPOB, M INYHTHUPYIOLIMX PEAKTOPOB C
ucnosnp3osanneM ACM/] npenMyLiecTBEHHO IO CIEAYIOINM ITOKa3aTeNsIM:

- DIEKTPUYECKUM IapaMeTpaM (TOKH, HAIPSDKEHNs, aKTUBHBIE, PEaKTHBHbIE MOLIHOCTH, COS ()
cropon BH, CH, HH,

- BArOCOAEPXKAHMIO M COHEPKAHHI0 PACTBOPEHHBIX B TpaHCpOpMaTopHOM Macie
JUArHOCTHYECKUX Ta30B;

- kavectBy m3omsiuuu (g0, emkoctu) BBogoB BH, CH (mpu COOTBETCTBYIOIEM TEXHHKO-
5KOHOMUYECKOM OOOCHOBaHUM),

- YPOBHIO YaCTW4YHBIX pa3psAnoB (PM COOTBETCTBYIOLIEM TEXHUKO-3KOHOMHYECKOM
obocHOBaHMM),

- TemmepaType BEPXHHX CJIOEB Macjla Ha BXOA€ M BBIXOAE oxJyagurteneii (mpu
COOTBETCTBYIOIIEM TEXHUKO-YKOHOMHYECKOM 00OCHOBAaHHK);

- TemmepaType HanboJee HarpeThiX TOUEeK OOMOTOK;

- COCTOSHHMIO TEXHOJOTMYECKHX 3alUT U CHUTHANM3ALMH, CHCTEM OXJAXIEHHS, YCTPOUCTBA
PITH (ITBB) st AT.

4.17.14 Ha obopyznosanuu, He ocHaiieHHOM ACM/I, HeoOXOMMMO ITPOBOUTH OLEHKY COCTOSIHHS
HOPMAaTHBHBIMH CPEICTBAMHU MEPHOANYECKOrO KOHTPOJS, a MPU HEOOXOMUMOCTH — KOMILIEKCHOE
JHATHOCTHYECKOro OO0C/IEIOBaHHE N0 YTBEPXKIOCHHBIM NEHCTBYIOLIMM IIPOTPaMMaM U THIIOBBIM
TEXHIIECKUM 33TaHIAM.

4.17.15 DxcnnyaTupyemble ¥ BHOBb BBOJUMBIE KOMILIEKTHBIE PACIPEICIHTENbHBIC YCTPOHCTBA
anerazoseie (KPYD) npomxubel obopynoBatbcs ACMJL mpu  COOTBETCTBYIOIEM TEXHHKO-
SKOHOMHUYECKOM OOOCHOBaHUH.

4.17.16 ACMJ1 KPY3 npumensttorcst ajst cbopa, 00paboTkn, 0TOOpaskeHUs U XPaHEHUS TEKY e
unpopmauuu o cocrosinu KPY3 B niporiecce skcrulyaTaiuu 1 npeqHa3HaueHa ajisi HernpepbiBHOTO
MOHUTOPHHIa cocTosiHus uzonauuu KPYD.

4.17.17 ACMJ KPY?3 nomxkHel obecriednBaTh KOHTPOIb CIAEAYIOLIMX MOAYJIeii:

- KOMMYTalLMOHHBIX anmapaTos (BbIKIIOYATENEH U pa3beAuHUTENEl);

- mwmeputensreix TT u TH;

- OIM;

- COEOMHHUTENBHBIX 3JIEMEHTOB (COOpPHBIX IMHWH, KaOENbHBIX BBOJIOB, MPOXONHBIX BBOIOB,
3J1€ra30BbIX TOKONPOBOAOB).

4.17.18 ACMJ1 KPYD nomkHa COOTBETCTBOBAaTh CIEAYIONIMM OOIUM TPeOOBaHHUSIM:

- ofecrnieunBarh U3MepeHHEe HHTEHCUBHOCTH YaCTUYHBIX Pa3psiZOB B H30JSILIMH,

- obecneunBars onpeneneHHe MecTa HaXOXKIeHus nedexra;

- obecrneunBarh KOHTPOJIb yTEUEK 3JI€rasa;

- (opMHupOBaTh 3aKJIIOUEHHE O TEXHUYECKOM COCTOSIHUM KOHTPOJMpyeMbIx MoxyJeii KPYD.

4.17.19 ACM]] xOMMyTaLlHOHHBIX aNNapaToOB BHIMOJHSIOT CIeAyomme QyHKInn:

- ONpeneNsIoT OCTaTOYHBIH KOMMYTALMOHHBII PeCypc KOHTAKTOB;

- ONpeneNsioT TEXHUYECKOe COCTOSHHE MPHBOJA, KOTOPOE MOJDKHO OBITh TOCTATOYHBIM AJIS
HPOBeNEHHNs KOMMYTAILHH,

- KOHTPOJHUPYIOT TEXHHYECKOE COCTOSHHE M3OJALIHOHHON CHCTEMBI.

4.17.20 ina ocymecTBieHHs1 KOHTPOJsS TeXHH4YeCKOro cocrosiaust BJI, mpu coorsercTByromem
TEXHHKO-3KOHOMHUYECKOM OOOCHOBaHMH peKoMeHnoBaHo mnpumenste ACMJl pans KOHTpons
TeMIepaTypsl, BUOPALMH H/HIH TOJI0NeNa.

4.17.21 ACMJ KJI npennasHaueHbl misi cOopa, oOpaboTky, oToOpaxkeHHMs W XpaHEHHs
UHGOPMALMH, XapakTepU3YIOLIeH TeKyllee COCTOSHHE OCHOBHOH H3OJSILMH, KOHLEBBIX U
coepaunuTenbHbix Myt KJI B mpoliecce skcmilyaTaliiy, ONIpeNeNieHHs] aBapHIHBIX Y4acCTKOB
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KaOeNbHBIX JINHUIA.

4.17.22 OcHoBHOlt nenmpto ocHameHuss KJI ACMJ[ sBnsercs obecredeHue ITOMydeHHS
JOCTOBEpHOH WH(pOpPMALMKM O TeKyleM TexHudeckoMm coctostHur KJI u My(dT, BOZMOXKHOCTH
[IPOrHO3UPOBAHUsI Pa3BUTHsL Ie(EKTOB [0 JHUHAMUKE PA3BUTHsI PA3PSAHBIX MPOLIECCOB B M3OJISILIUH,
BBISIBJIEHUE Ne(EKTOB B M3OJLALIMH HA PAHHUX CTAJUAX HX PA3BUTHsI, IPOBEACHHUE ONPENENeHHUs MECT
BO3HUKHOBeHU:A ne(GekToB B IuHHH. JfoOble OTKa3bl B CHCTEMax MOHHMTOPHMHIA HE IOJUKHBI
IPUBOAUTH K NOTEPEe AUATHOCTUUECKOH MH(pOPMALIHU.

4.17.23 Ocnamenue KJI ACM]I ocyumecTBIsSETCS MPU HAJTHMYHN COOTBETCTBYIOLIETO TEXHHKO-
SKOHOMUYECKOM 00OCHOBAHHUS.

4.17.24 ACM/I KJI BBIIONHSIOT KOHTPOJIb YAaCTHUYHBIX Pa3psIOB B M3OJALUN KaOEIbHBIX JIMHUMA
U My(T 1/UIN KOHTPOJIb TEMITEPATYPhI XKW kabeneii.

4.17.25 TexHu4ueckoe AUArHOCTUPOBAHNE KOHLEBBIX KaOeNbHBIX My(T TOKHO OCYILECTBIIATHCS
C IPUMEHEHHEM JICKTPHYECKUX U aKyCTHYECKHX METOIOB Hepa3pyLIAOIIero KOHTPOIS.

4.18 B HacrosIeM cTaHAapTe NPUBENECHBI THIIOBbIE 001Me TpeOoBaHuA M0 00bEMaM U HOpMam
ucnbiTaHuil  dnektpoobopynoBanus. Ilo Tumam siexTpoobOpynOBaHMS, HE NPHUBENEHHBIM B
HACTOAIIEM CTaHAAPTE UL MONy4eHHsT HeOOXOMUMBIX [aHHbBIX 10 00bEMaM M HOPMaM OTHENbHBIX
UCIIBITAaHUII ¥ TIPOBEPOK CJIEAyeT HCIONB30BaTh O(QHUMATbHBIE MaTepHallbl H3TOTOBHUTENEH
KOHKPETHBIX THIIOB 3JIEKTPOOOOPYIOBaHUS.

4.19 B HacrosIeM CTaHAapTe HEe NPHBONATCS METOMUKH HCIBITAHUH W METPONIOTHYECKHE
TpeOOBaHUs, TaK KaK OHH OTpaXk€Hbl B IPYTMX MaTepuasax (MHCTPYKLUSIX, METOAMYECKHX
YKa3aHUsIX, TOCOOUSX U T.IL.).

420 KommnekcHoe muarHocruueckoe obcnenosanne (KJIO) TeXHMYECKOrO COCTOSIHMS
3JIEKTPOOOOPYAOBAHYSA PEKOMEHIYETCS [IPOBOIHTD!

- I 37eKTPOOOOPYIOBaHHUSA, BRIPAOOTABIIEr0 HOPMATHBHBIC CPOKH CIYKOBL,

- I BNeKTpooOOpynOBaHHs, HAXOMLIErocs B KCIUTYyaTalMH, B CIOXKHBIX AJIsi KOMILUIEKCHOM
OLIEHKM TEXHMYECKOTO COCTOSAHMSI CIydasX, KOIZJa AaHalu3 pPe3yJbTaTOB MOHHTOPHHIA,
perylaMeHTHBIX U3MEPEHUHt, BBITOIHIEMBIX B COOTBETCTBHU C THIIOBHIMU OO'BEMAaMH M HOPMAMH HE
JIAl0T ONpPENEeNeHHOro Pe3ysbTaTa, a Takke B CIydasx IIOMCKAa MECTa U ONpeAeleHHs] HpPHYIHH
HEeHCIPaBHOCTH MIIM OTKa3a.

KO mnposoauTcs C LesbHO ONMpEAeseHHs CTpaTeruy HajbHEHned skciulyaranuu, odbema u
TEXHOJIOTUH IIPOBEAEHHUS PabOT MO KanuTalbHOMY PEMOHTY 3JIEKTPOOOOPYIOBaHHMS.

IIpu mposenennu KJIO mist oisiBnenust ne(eKTOB 000PYIOBAHUS UCIIONb3YIOT KaK IOJIOXKEHUS,
H3JIOKEHHBIE B HACTOAINEM CTAHAAPTE, TAK M CHENMANbHBIE METOHBL, PEOKO HCIIONB3yeMBIE B
SKCIUTyaTaliy, KOTOphle TpeOyIT NPHMEHEHUS CIEHMANbHOrO OOOpYAOBaHUS, PACXOMHBIX
MaTepuaoB, CIeUaIbHON TOATOTOBKH MIEPCOHANA.

Pexomennyemele oObembl mpoeenenusi KO npuBeneHbl B COOTBETCTBYIOIMX —pasfeNiax
HACTOAIIETO CTAHAAPTA IO OTIEJbHBIM BHIAM 3JIEKTPOOOOPYHNOBAHUS C yKa3aHHEM OCHOBHBIX W
JIOTIOJIHUTEIIbHBIX IIPOBEPOK M UCTIBITAHUI.

Heobxomumocts nposenexus KJIO snexTpooOopynoBanus ¢ paciiupeHrHeM 00bEMa MCIIBITAHHA
OmpeseNnsieTcsl peleHHeM TEXHUYECKOrO PYKOBOAUTENA CyOBeKTa 3JIeKTPOIHEPTeTHKH HA OCHOBE
pe3yJbTaTOB aHANIM3a IUIAHOBBIX HCHBITAHHUI/M3MEPEHUN M TPOBOAMUTCS [0 CHELHAJIBHBIM
mporpaMMaM C y4eToM TpeOOBaHMI HACTOSIETrO0 CTaHAapTa M HOPMATHBHBIX JOKYMEHTOB,
OTpaX<aroIIUX CIEMAIbHBIE METONBI KOHTPOJIS M MCIIBITAHUIM,

Ipu HeobxomumocTu A nposenerus K10 npuBiekaroTes CrielHalH3HpOBAHHbIE OPraHH3aIHH,
JIONYIIEHHBIE B yCTAHOBJIEHHOM TOPSIIKE K MPOBEIEHUIO TEXHUIECKOTO AUArHOCTHPOBAHUSL.

421 OtnenpHbIE BUABI UCMBITAHUN U W3MEPEHMII B COOTBETCTBHH C HACTOSIIMM CTAHIApPTOM
IIPOBOAATCSA MO PEIIEHHIO TEXHUYECKOT'O PyKOBOANTES CyObeKTa diiekTposHepreTuku. OCHOBaHHEM
IUISL IPUHSTHS TAKOTO PELICHUS MOTYT OBbITh:

- BbIpaboTKa 000pyIOBaHHEM HOPMATHBHOTO CPOKA CIIyKObI;
- OTPHULIATENBHBIE PE3YIBTATHI ITO APYTHM BUAM HUCIIBITAHUMN U H3MEPEHHI,
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- HEBO3MOXXHOCTD BbISIBJICHHSI IPUYMHBI BOSHUKHOBEHUS Te(heKTa IPyruMu BUIAMU UCTTBITAHUH
Y U3MEPEHUM.
- YBEJIMYEHNE KOJINYECTBA OTKAa30B 000y IOBaHMUSL.
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S ObIIUE METOJUYECKHUE YKA3AHUA 11O
HNCIIBITAHUAM JJEKTPOOBOPY1OBAHUSA

5.1 UcnbiTaHust 51eKTpoobopyN0BaHUS TOJDKHBI IPOU3BOAUTECS € cOON0AeHHeM TpeGoBanwuii [3]
u[5].

TpeboBaHuss K TepcoHally M Mepbl 0OE30MaCHOCTM TMpPH MPOBENEHWH  HCMBITAHHI
3nexTpooOOpyIOBaHNS € MOAayell MOBBIIEHHOTO HAMPS)KEHHs OT MOCTOPOHHETO0 KMCTOYHHKA
JOJDKHBI COOTBETCTBOBATH pasneny 39 [3].

H3mepeHne H30AMHOHHBIX XapaKTEPHCTUK 2IEKTPOOOOPYAOBAHMUS O] pabOUUM HampsiKEHHEM
paspemraeTcs OCYMECTBJIATb MpPH YCIOBHHM HCIONb3OBAHHUSL YCTPOHCTB, 00eCHEeYHBAIOILUX
6e30macHOCTh paboOT M 3aAIMUTY HOPMANBHO 3a3eMJIAEMOTO HH3KOMOTEHLHMAJIbHOTO BHIBOAA
KOHTPOJIUPYEMOT0 00BEKTa OT MOSIBJIEHHS] HA HEM ONACHOTO HAMPSDKEHHsI IPH HAPYIIEHHH CBSI3U C
3eMIICH.

5.2 DnexTpU4ecKHe HCHBITAHUS M30JISILIMM JIEKTPOOOOPYIOBaHHUSI HEOOXOMMMO MPOBOIUTE MPH
TeMIepaType H3OJLIIIH He Hibke IToc 5 °C, KpoMe OTOBOPEHHBIX B HACTOSLIEM CTaHAAPTE CIy4aes,
KOTJia U3MepeHUs ClielyeT NPOBOAUTh IIPU MHOM TeMIiepatype. B ornenbHbIX cinydasx (Hanpumep,
MPH MPHEMO-CIATOYHBIX HCTIBITAHHSX, IIPH NPOBEACHAN aBapHIHO-BOCCTAHOBHUTENBHBIX paboT) Mo
PEIICHHI0 TeXHHIECKOTO PYKOBOJHTENS CyOBEKTa JIEKTPOIHEPreTHKHA H3MEPEHUs TaHI€HCA yriia
IVDJIEKTPHYECKHX  TOTEPb,  CONPOTHBIICHHS  M3OJSIUMH WM JAPYrHe  W3MEPEHHs  Ha
3J1eKTpOOOOPYIOBAHNM Ha HampspkeHHe 70 35 kB BKIOYHTENBHO MOTYT MPOBOXUTHCS mpu Oolnee
HU3KOH Temneparype. M3MepeHust 3JIeKTPUUECKUX XapaKTepHCTHK M30JISALMH, IPOU3BEICHHBIC TIPH
OTpHLATENbHbIX TEMIEPaTypax, HOJKHBI ObITh IOBTOPEHbl B BO3MOXKHO KOPOTKHME CPOKH IPH
TeMmIeparype u3omsnuy He Hke 5 °C.

IIpu orOope TpaHC(HOPMATOPHOIO Maciia BaKHO YYMTBIBATb COCTOSIHHE OKPY>KArOIIeH Cpesbl:
HEKeNaTeNbHO OTOMPaTh MAaCciIO MPH OTHOCHTENBHOMH BIAXKHOCTH aTMOC(hepHOro Bo3ayxa seitie 70%
u TeMnepaType oroupaemoro Macia Hike 5 °C, atMoc(epHbIX 0CafKax, T.K. 3TO MOXET MPUBECTH K
HCKa)KEHUIO TMPEACTaBUTEIBHOCTU OTOMpaeMoil npoObl Macia ¥, Kak CIEACTBHE, Pe3yJbTaTOB
HCTIBITaHMiT 1 aHanu30B. B ciydyae HeoOxoaumocTH oTO0Opa Macnia MpH YCJIOBHSIX XYXKe YKa3aHHbBIX
MOJIyYeHHBIC Pe3yJIbTaThl HE MOTYT FapaHTHPOBATh COOTBETCTBHE HOPMATHUBHBIM 3HAYCHUSAM B
nanbHeinel sSkcruyatanuy. IIOBTOpPHBIA, KOHTPOJIbHBIH OTOOpP HEOOXOMMMO BBINMOJHHUTH TPH
OnmKalInuX ONarONPHUSITHBIX IOTOTHBIX YCIOBUSAX.

5.3 CpaBHeHHE XapaKTEPUCTUK H3OALUM OOJDKHO IIPOM3BOINUTHCS NPH ONHOW M TOW ke
TeMIepaType M30JsILiK Miu ONM3KUX ee 3HaueHuAx (pacxoxaeHue - He Gonee 5 °C). Ecnu aro
HEBO3MOXKHO, TOJDKEH IIPHMEHATLCS TeMIIEPaTyPHBIi IIepepacueT B COOTBETCTBHN C HHCTPYKI[USIMU
IO HKCILTyaTaLMH KOHKPETHBIX BIAOB 3JIEKTPOOOOPYROBAHHUS.

Ipu u3MepeHn# CONPOTUBIECHHS M30MILUN (UKCALMA ITOKAa3aHHUi MEraoMMeTpa MPOU3BOAUTCS
gepe3 60 ¢ nocie Havana usMepeHuit. Ecnu B cCOOTBETCTBUM C HACTOSIIIUM CTaHAAPTOM Tpebyercst
ompenenenre kodhduimenta abcopbumm (R60"/R1S5"), duxcanus nokasaHuii MPOM3BOIUTCS
nBaxabl: yepe3 15 ¢ u 60 ¢ mocne Havasa u3MepeHui.

5.4 McnbITaHUIO TOBBIIIEHHBIM HANPsKEHUEM TOJDKHBI MIPEAIECTBOBATE TINATEIbHbBINA OCMOTP U
OLIEHKA COCTOSIHUSI H30JISILIUY OPYTHMH METOIaMIL.

Ilepen mnpoBemeHHMEM HCIBITAHHN H3QJLILUM 3JIEKTPOOOOPYROBaHMA (32 HCKIIOYEHHEM
BPALIAOLIMXCS MAIIHH, HAXOMSAIINXCS B OKCIUIyaTalllK) Hapy>KHAs IOBEPXHOCTh M30JIILIUM NOJDKHA
OBITb OUHINEHA OT MBUIM U I'PSI3H, KPOME TeX CIIy4daeB, KOTTa UCIIBITAHUS IIPOBOASTCS METOLOM, He
TPeOYIONIMM OTKITIOUEHHUS 3JIEKTPOOOOpYA0BaAHUS,

5.5 WcneiTanue W30JSLMHA OOMOTOK BpAINAIOIIMXCS MALIMH, TPAHC(HOPMATOPOB M PEaKTOPOB
NOBBIIIEHHBIM [TPUJIOKEHHBIM HaIpsikeHneM 4acToThl 50 I'I OMMKHO NMPOU3BOAUTLCS IOOYEPETHO
IUTS K&XKIOW DJIeKTPHUUECKH HE3aBUCHMOH LN WX MapajlIelbHON BETBH (B MOCIEIHEM CIydae mpu
HaJMYUM [OJHON WM30J/SILUM MEXIy BeTBsIMH). IIpy 3TOM BBIBOA WCHBITATEIbHOTO YCTPOICTBA,
KOTOpBIii OyieT HaXOAUTBCA MO HAIPKCHUEM, COSIUHIETCS ¢ BHIBOIOM HCIIBITYeMOi 0OMOTKH, &
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IPYTOH - ¢ 3236 MJIEHHBEIM KOPITYCOM HCIIBITYEMOTO SJIEKTPOOOOPYI0BaHHSA, C KOTOPBIM HA BCE BpeMsl
UCIIBITaHUIT DaHHOH OOMOTKH BJIEKTPUYECKH COSIMHSIOTCS BCE IPYrue OOMOTKH.

OG6MoTKH, coennHEHHBbIE MeXAY COOOH HAriyxO M He MMEKIIHe BbIBEIEHHBIX OOOMX KOHLIOB
Ka)KI[Oﬁ (I)a3l>l WU BETBH, NOJDKHBI UCIIBITHIBATHCA OTHOCUTEJIBHO KOpryca 663 HX Pa3beaUHCHUA.

5.6 TIpu HCHBITAHUSIX 3JEKTPOOOOPYAOBaHMS MOBHILIEHHBIM HampsbkeHHeM 4actoThl 50 I'm, a
TaKke NOPH H3MEPEHHM TOKA M IOTEPh XOJOCTOrO XOA4Aa CHJIOBBIX U H3MEPHUTENIbHBIX
TpaHCHOPMATOPOB PEKOMEHAYETCS HCIIONB30BaTh. JIMHEHHOe HampsbkeHHe MHTalolell cerw,
HMCTOYHHKH IUTAHUS, 00ECIIEUHBAIOLIHE CHHYCOUTAIBHYIO (POPMY HANPSIKEHUS.

5.7 VicnpITaTeNbHOE HANPsDKEHHE NOJDKHO MOAHHUMATBCA IUIABHO CO CKOPOCTBIO, OMYCKAMOLICH
BU3YaJIbHBII KOHTPOJIb 110 H3MEPUTENbHBIM TPUOOpaM, U N0 JOCTH)KEHHH YCTaHOBJIEHHOTO 3HAYESHHS
TIOANIEPKUBATBLCS HEM3MEHHBIM B T€UEHHE BCero BpeMeHH ucnbitanus. [Tocne Tpedyemoii BbinepKku
HaNpsHKEHUE IUIABHO CHUKACTCA OO HYJIS U OTKJIIOYAECTCs.

HO,Z[ NPOAOJDKUTEIIBHOCTBIO  HUCMBITAHUA MOAPA3syMEBACTCA BPEMsI MPUIIOKCHUA ITOJHOTIO
HCTIBITATENbHOTO HAIIPSKEHHUS!, YCTAHOBJIEHHOTO HACTOSIIIAM CTaHIAPTOM.
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6 CUHXPOHHBIE TEHEPATOPBI U KOMIIEHCATOPBI'

! lanee st COKpameHHA - reHeparops. HOMMHATbHAS MOIIHOCTb YKA3HIBACTCSH AKTHBHAA - I TCHEPATOPOB H
PCaKTHBHAA - 411 KOMIICHCATOPOB.

6.1 TunoBoii 00bEM 1 HOPMBI HCNIBITAHMI

Tunosoit 06béM 1 HOPMbI H3MEPEHNUIT M HCITBITAHUE T€HEPAaTOPOB BO BPEMs MIJIN MOCJIE MOHTaXa,
IIPU KaITHTAIBHBIX M TEKYIIHX PEMOHTAX, 4 TAK)Ke B MEXKPEMOHTHBIIN MEPUOJ, MPUBEIEHDI B MMyHKTaxX
6.2-6.35.

I'eneparopsl Ha HampsbkeHue 1 kB u Bbie MomHOCTEIO MeHee 1000 kBT uCHBITHIBAIOTCA, Kak
MUHHUMYM, TOJBKO MO NyHKTaM 6.2, 6.3, 6.5, 6.6, 6.8-6.10, 6.16 u 6.17.

I'enepatopel Ha HampsbkeHue Hipke 1 KB He3aBUCHMMO OT MOLIHOCTH MCHBITBIBAIOTCS, Kak
MHHHUMYM, TOJIbKO 1O myHkTaMm 6.2, 6.3, 6.5, 6.6, 6.8, 6.16 n 6.17.

TunoBoit 00bEM M HOPMBI HM3MEPEHMH W WCIBITAHUA sl [EHEPaToOpoOB 3apyOekHOro
MIPOU3BOZICTBA BHIOUPAKOTCS COTJIACHO MHCTPYKIMH O SKCIUTyaTal[X H3T OTOBUTEJIS.

O061BEM 1 HOPMBI OOTICPAIIMOHHBIX H3MEPEHUH 1 UCTIBITAHUI MPU BOCCTAHOBUTENBHBIX PEMOHTAX
00OMOTOK TeHEepaTOPOB CBEICHHI B puiioxkeHsix A u b.

6.2 Onpeaenenne ycioBuii BKJIIOYEHHS B padoTy
TeHEePaTopoB 0e3 CymKH

Ilocne Tekyiuero, CpeAHEro WM KalMTAJIbHOIO PEMOHTOB TI€HEPaTophl, KaK MPaBUIO,
BKJIFOYAFOTCA B paboTy 63 CyImKu.

I'eHepaTOpbl, BHOBb BBOAMMBIE B SKCILIyaTALHMIO WIIK MPOIICALINE PEMOHT CO CMEHOH 0OMOTOK,
BKJIIOHAIOTC 0e3 cymuky, eciu conporusinende usomiiud (Reor) u koadduument aGcopOimun
(Res0%/R157) 0OMOTOK CTaTOPOB UMEIOT 3HaYEHHs He HIDKE YKa3aHHbIX B Tabnuue 6.1.

[Tocne nepenaiiky cOeIUHEHHUIl Y reHepaTOpOB C T'MJIb30BOI M30JALMEN MOACYLIKA SBJSIETCS
00s13aTeNbHOM.

Y BHOBB BBOZMMBIX HJIH [TPOLIEIINX PEMOHT CO CMEHON OOMOTOK T'€HEPATOPOB C ra30BbIM (B TOM
YyCJie BO3AYLIHBIM) OXJIAKIEHHEM OOMOTOK CTATOPOB, KPOME TOTO, JO/DKHA MPHHUMATBCS BO
BHHMaHHE 3aBHCHMOCTb TOKOB YT€UKH OT MPWJIOKEHHOTO HANpsDkeHms mo myHKTy 6.4. Ecnm
HMHCTPYKLHEH N3rOTOBUTENsI BHOBb BBOAMMOIO reHepaTopa MM HHCTPYKLKeH TOCTaBIIMKa 0OMOTOK
CTaTOpa MPENyCMATPUBAIOTCS NOMOJHUTENBHBIE KPUTEPHHA OTCYTCTBHsl YBIAKHEHHUS U3O0JALUHU, TO
OHH TAKX€ JOJIKHBI 6I:IT]J HUCIIOJIb30BAHBI.

Jlnst reHeparopa ¢ OyMasKHO-MAacCJSIHON H30siHeld HeoOXOAMMOCTh CYLIKH MOCJE MOHTa)a H
PEMOHTOB YCTAHABJIUBACTCA MO MHCTPYKIUU U3TOTOBUTEIA.

OCMOTKH pOTOPOB TEHEPATOPOB, OXJaKAAeMble ra3oM (BO3NYXOM HJIM BOAOPOAOM) He
TIOABEPTAOTCA CYIIKE, €CJIH COINPOTHUBJICHUEC U3OJSALUU 06MOTKI/I HUMEET 3HAUCHHUE HE HHXKE
yKkasaHHOro B Tabmuiue 6.1. Brimouenne B paboTy reHeparopoB, OOMOTKM POTOPOB KOTOPBIX
OXJIAXKIAIOTCA BOJOH, IPOU3BOANTCS B COOTBETCTBUY C HHCTPYKLKEN H3TOTOBUTEIS.

6.3 I3mepeHne cONMpOTHBIEHUS H30JISIIHH

ComnpoTuBieHNne U30JSILIN U3MEPsIeTCs MEraoMMETPOM, HaNpshKeHHe KOTOPOro BHIOMPAeTCs B
COOTBETCTBUH ¢ TaOmuLed 6.1.

CompoTuBienne U301 OOMOTOK CTaTOpa C BOJSHBIM OXJKAEHHEM H3MepsieTcsi 0e3 BOAbI B
O6MOTKe, IIOCJI€ TIPOAYBKU €€ BOAAHOI'O TPAaKTa CXKAaTbIM BO3AYXOM INPHU COCAUHECHHBIX C S5KPaHOM
METaOMMETpPa BO/:[OC60prIX KOJIJIEKTOpax, U30JIMPOBAHHBIX OT BHEIIIHEH CUCTEMBI OXJIAXKOCHUSA.
Ciygan, KOraa u3MepeHus IPOU3BOSITCS C BOAOM B 0OMOTKE, CIIELHAIbHO OrOBOPEHBI B TabJHIIE.

JonyctuMple 3HAuCHHS CONPOTHBIEHWS W30OMUMM u  Koddduuuenta adcopbumu npu
Temnepatype 10-30 °C npusenens! B Tabmure 6.1.

Jlna Temnepatyp Bbilie 30 °C nOmyCTHMOE 3HAYEHHE COMPOTUBJIEHHS M30JSILIUN CHIKACTCS B 2
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pa3a Ha kaxable 20 °C pa3HOCTH MEXAY TeMIepaTypoi, IpU KOTOPOH BBIMOJIHIETCS U3MEPEHHE, H
30°C.
6.4 I1, K, M. UcnbiTanue H30/siHA 0OMOTKH CTATOpa
MOBBIIICHHBIM BLINIPAMJ/ICHHBIM HANMPSIZKEHUEM C
H3MEPECHHUEM TOKA YTCYKH

Jna ucnbiTaHus OOMOTOK CTAaTOPOB BIEPBble BBOAMMBIX B OKCIUIYaTALMIO TEHEPATOPOB
3aBHCHMOCTb MCIBITATEIBHOIO BHINPSIMIEHHOTO HanpsbkeHusl, KB, OT HOMHHAJIBHOTO HaNpsDKEHUs
TeHEPaTOPOB, KB, NpuBeneHa HIKe:

J1o 6,6 BKIIIOUHUTEILHO 1,28-2.5 Usom
Cepmre 6,6 10 20 BKJIFOYHTENBHO 1,28 (2Uuont3)*
Cspiiie 20 10 24 BKIIIOYHTELHO 1,28(2Unont1)**

IIpuMeyuaHue - * 3HAUCHUS HCTBITATENILHOTO BBIIPSIMIICHHOTO HAMPSLKEHMS Ui Ty pooreHepatopos TT'B-200 u
TI'B-300 cooTBeTCTBCHHO MpUHUMAKOTCA 40 1 50 KB.
** s ypooreneparopoB TBM-500 (Uwox = 36,75 xB) - 75 xB.

B skcrmmyarauuy u3omsnusi 0OMOTKH CTaTOpa MCHBITHIBAETCS BBINPSIMJIEHHBIM HAMPSKEHHEM Y
reHePaTopOB, HaunHast ¢ MowHocTU S000 kBT.

Tabmura 6.1. JlonycTiMble 3HAYEHUS COMPOTHBIIEHHS U30JALMH U Kodh puieHTa abcopouuu

. Bun |Hanpsoxenue Hlonycrumoe
Hcnerryemsiin 3Ha4YEHUE
u3Me- [MeraoMMerpa IMpumeuanue
SJIEMEHT COIPOTHBIICHUS
peHus ,B
n3onsanuy, MOM
1. Obmotka| II 2500/1000/ [He meree|[lsi  kaxmoil (asbl WMIM  BETBU B
craTopa /500**  |necsitu MOM Ha|OTIENBHOCTH OTHOCUTENBHO KOPIyCa H
KHJIOBOJIBT OPYIuX 3a3eMJIeHHbIX (a3 uiaM BerBeii.
HOMHHAJBHOrO |3HaueHue Reo/Ris" He Hmke 1,3
JUHENHHOr o
HaIpsOKEHUsI
II 2500 Ilo uncTpykuuu(llpu mnDpoTekaHuu AUCTHILIATA uepes
U3TOTOBUTENST  [OOMOTKY
K, T* | 2500/1000/ Reou Reo/Ris" HE HOPMHDPYIOTCH, HO
/500%* TOJDKHBI  YYUTHIBATHCS MMPH  PELIEHHH
Bompoca 0 Heobxoaumoctu cyiku. Kak
HPaBUIIO, HE JIOJDKHO ObITH
CYLECTBEHHBIX pacxoxaeHui B
COIPOTHBIICHUI H30JILAN "
ko3 durmenTax abcopbuum pasubix a3z
WJTH BETBEH, eciu NOHOOHBIX

pacxoXAeHHi He HaOmopjanoch B
MPEABIYIAX U3MEPEHUSIX TIPU OIIN3KHUX
TeMIIepaTypax
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. | Bun |Hampsxenue Jlonycrumoe
Hcnerryemsiii 3HAYEHNE
S TENEHT U3Me- |MeraoMMmerpa O ——— ITpumeuanue
peHust ,B
u3ossi, MOwm
2. O6morka| IL K, 1000 He wmenee 0,5|/{onmyckaercss BBOA B 3KCILTyaTaluio
poTtopa T,* M |(momyckaercs|(pd  BOINSIHOM|T€HEPATOPOB MOINHOCTBIO HE  BBILIE
500) oxjaxnaeHnu - ¢[300 MBT ¢  HEIBHOINOIIOCHBIMU
OCYyIIEHHOH poTOpaMu, IpU  KOCBEHHOM  HIIH
0OMOTKOIA) HETIOCPEACTBEHHOM  BO3AYIUHOM U
BOIOPOOHOM OXJIKACHHH OOMOTKH,
UMeroLIeli COMPOTHBIIEHHE U3OJSLNN HE
Hke 2 kOm npu temneparype 75 °C
unu 20 xOMm npu Temneparype 20 °C.
Ilpu  Gosbineii  MONIHOCTH  BBOJ|
reHepaTopa B  JKCIUIyaTaluilo  C
CONPOTHBJIEHHEM H30JSILMH  OOMOTKH
poropa Huxe 0,5 MOwm (npu 10-30 °C)
TIOITYCKA€TCs TOJBKO MO COTTTACOBAHHIO C
HU3TOTOBHTENIEM
ILK 1000 Ilo uHcTpykuuu{lIpy mnpoTekaHMHM AUCTHILIATA uepes3
W3rOTOBHTENSL  [oXyakparoiiue KaHaibl OOMOTKH
3. Hemu| IT, K, 1000 He menee 1,0
BO30YKICHHUS T*, M |(momyckaercs
reHepatopa U 500)
KOJUIEKTOPHOTO
BO3OyIUTENST CO
BCel
MPYCOETMHEHHO
i amnaparypoi
(6es  obmotok
poTopa "
BO30yOHTeIIS)
4. O6morku| IT, K, 1000 He menee 0,5
KOJUIEKTOPHBIX T*
BO3OymuTeNSI U
MoABO30yAUTE IS
S. bannaxu| 11, K 1000 He menee 1,0 [[Ipu 3a3emiieHHO# 0OMOTKE sIKOpSI
SKOPSt u
KOJUIEKTOpa
KOJUIEKTOPHBIX
BO3OyauTeNsl W
moaBO30yAuTENIS
6. ILK 1000 He menee 1,0
HsonupoBaHHbie
CTSDKHBIE  OOJITHI
CcTamd  cTaTopa

(moctynHble mis
H3MEpEHHsl)
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. | Bun |HampsokeHue Jlomycrumoe
Hcnbityemsrit 3Ha4YeHUe
U3Me- |MeraomMmerpa IIpumeuanue
3JIEMEHT COIPOTUBJIEHUS
peHus ,B
3o, MOm
7. Hopmunuuku| I1, K 1000 He wmenee O03|[ns ruapoOreHepaTopoB  HU3MEPEHHUE
U VIUIOTHEHWUS ISt NPOM3BOJUTCH, eciu MO3BOJIAET
Basa THAPOTE€HEPATOp [KOHCTPYKIUST ~ TreHepaTopa W B
oB u 10 msI[MHCTPYKIIMM HU3rOTOBUTENS HE YKA3aHbI
TypOoreHeparop [0onee keCTKue HOPMBI
OB "
KOMIIEHCATOPOB
8. HMuddysopss,| IL, K 500-1000 |B coorBeTcTBHH
IIATBI ¢ TpeboBaHUAMU
BEHTHJSITOPOB U U3TOTOBUTENIS
apyrue Y3J1bI
craropa
T'€HEPaTOPOB
9. IL K
TepmonaTauxu ¢
COEIMHUATEJIbHBI
MH TPOBOJAMH,
BKJIFOYasA
COETMHUTEIIbHBI
e poBOJA,
YJIO’KEHHBIE
BHYTpHU
reseparopa
- € KOCBEHHBIM 250 mmm 500 [He menee 1,0  |HampspkeHue  Meraommerpa - MO
OXJIAXXI€HIEM MHCTPYKLIUN U3TOTOBHUTEIIS
00OMOTOK cTaTopa
- C Hemocpen- 500 He menee 0,5
CTBEHHBIM
OXJIAXIEHUEM
0OMOTOK cTaTOpa
10.  Konuesoii| II, K 2500 1000 H3mepeHue IIPOU3BOAUTCA bi (o]
BBIBOZ OOMOTKH COeNMHEHMsI BbIBOIa C OOMOTKOM
craTtopa craTopa
TypOoreneparo-
0B cepun TI'B

HpuMmeuanune -* CONPOTHBICHHES H30AIMH OOMOTOK CTAaTOpa, POTOpAa M CHCTEM BO3OYKICHHA C
HEHOCPEICTBEHHBIM BOIIHBIM OXJIKICHHEM H3MEPACTCA NPH TEKYIIMX PEMOHTAX TOJBKO B TEX CIV4YasX, KOrAa HE
TpeOyeTcs MPOBEACHHUE CNICIHAIBHO I 3TOH LEIH AEMOHTAKHBIX PaboT. JJOMyCKAaeTCs MPOBOAUTS H3MEPEHUA BMECTS

C OIIMMHOBKOH.

** COmpOTHBIICHHE M30LANUH M3MEPACTCA IIPH HOMHHAJIBHOM HANPKCHHH 0OMOTKH 10 0,5 KB BKIFOYMTEIBHO
MEraoMMETpoM Ha HampsskeHue 500 B, mpum HOMuHAnIPHOM HampspkeHMH oOMoTku cebimme 0,5 kB go 1 xB -
MEraoMMETpoM Ha HanpsskeHue 1000 B, a mpu HOMMHATEHOM HANPSUKCHHUM OOMOTKH Bhimie 1 KB - MEraoMMeTpoM Ha

Hanpspkerme 2500 B.

JUist reHepaTopOB, HAXOASIIUXCS B HKCIUTyaTalluH, UCTIBITaTeNIbHOE BHIMPSIMJICHHOE HANPsKEHUE
MPUHUMAETCS PaBHBIM 1,6 HCIBITATEILHOTO HANpPSKEHHUs MPOMBIILIEHHON YaCTOThI, HO HE BbILLE
HaNpPsDKEHUs], KOTOPBIM UCIBITHIBAJICS N€HEpaTop MpU BBOJE B SKCIUTyaTalHi0. [ MEKpEMOHTHBIX
UCIIBITAHUI MCIBITATENILHOE BHIPSIMIIEHHOE HANpPSDKEHHE BHIOUPAETCS M0 YKA3aHUIO TEXHHUYECKOTO



26

PYKOBOIHUTENS CyOBEKTa SNEKTPOIHEPreTHKH. PekoOMeHayeTCsl, 9TOOBI CHIDKEHHE HCIIBITATEIBHOTO
HANPsDKEHUS], €CIU OHO MNpenycMoTpeHo, Obiio He Oomee deM Ha 0,5Unoy MO CPaBHEHHIO CO
3HaYCHHEM, NMPUHSATHIM MPH TOCJEIHEM KaIUTAILHOM peMoHTe. IIpH OlLieHKe pe3ynbTaToB TOKH
yTEUKH HE HOPMUPYIOTCSI, HO IO XapaKTepy 3aBUCUMOCTH MX OT HCIbITATENIbHOTO HAIPSKEHUS,
aCUMMETPUM TOKOB MO (pa3aM MM BETBSIM M XapakTepy HM3MEHEHHs TOKOB YTE€YKH B TeYeHHE
OIHOMHHYTHOMH BBIAEPKKH CYAAT O CTETEHH YBIAXKHEHNUS H30JHIUY U HATUYHUHU Oe(exToB.

Toku yTedkH 11 HOCTPOSHHUS KPHBBIX 3aBUCHMOCTH UX OT HAINIPSDKEHHUS! OJDKHBI H3MEPSATHCS HE
MeHee UeM INpH ISITH PaBHBIX CTYNEHSX HampsokeHHs. Ha kaxkpaol CTynmeHH HanpspkeHHe
BBIIEPKHBAETCS B TeUeHUE 1 MUH, MPH 5TOM OTCYET TOKOB YTEUKU IPON3BOAUTCA yepes 15 u 60 c.
Crynenu pomksel Obithb  Ommskumu Kk 0,5Unow.  Pe3koe Bo3pacTaHue TOKa yTEHUKH,
HETIPONOPIIOHATBHOE POCTY TPUIIOKEHHOTO HAIMPSHKEHUS, OCOOCHHO Ha MOCIHEIHHMX CTYIEHSX
HanpsokeHus (rieperud B KpUBOH 3aBUCHMOCTH TOKOB YT€UKH OT HANPSDKEHHS) SIBJISIETCS IPU3HAKOM
MECTHOTO Ae(eKTa M30JISILUY, €CIIH OHO MPOUCXOIUT NMPU UCIIBITAHUN OIHOMN (ha3bl OOMOTKH, MK
IIPU3HAKOM YBJI)KHEHMS, €CJIA OHO MPOUCXOIUT ITPU UCIIBITAHHM KaXIO0i (a3el.

XapakTepuCTUKOW 3aBUCUMOCTH TOKA VYTEYKH OT HANpPSKEHHs sABIAercs KoddduuueHt
HENTMHEIHOCTH
— 1 HGUHM

1 HMUHG ’

rae Ugs - HamOosbliee, T.€. IOJHOE HCIBITATENIbHOE HAINpsDKeHHe (HANpsDKEHHe MOCieHei
crynenn); Uy - HANMeHbIIee HanpshkeHne (HanpsokeHue nepBoit crynenn); s, law - TOKH yTeuku
(Isov) mpu Hanpsorerusix Uys 1 Ugy.

Ecnu Ha nepBoii cTyneHu HampsDKEHHs TOK YTEUKH uMeeT 3HaueHne MeHee 10 MkA, To 32 Unw 1
Iuv mOmycKaeTcs MPUHUMATDL HANPSDKEHHWE U TOK IEPBOI M3 MOCIEAYIOIIUX CTYICHEH, Ha KOTOPOM
TOK yTedKkHu cocTapisieT He MeHee 10 MKA. Jlyisi BHOBb BBOAUMBIX T'eHEPaTopoB Ko3(duLmeHT
HENTMHEITHOCTH NOJKeH OBITh He Oonee Tpex.

KosddunuenT HenMHEHHOCTH He YUMTBIBAETCS TOrAA, KOTAA TOKH YTEYKH Ha BCEX CTYMEHsX
HarpsbkeHHs He npeBocxonar 50 MKA. PocT Toka yredkw BO BpeMst OMHOMHHYTHOMH BBIIEPXKKH
U30JALUK TOJ] HanpsbKeHHEeM Ha OTHOI U3 CTymeHeH sBisiercs mpu3HakoM nedekrta (BKIOUas
yBI2)KHEHHE M30JILIMM) U B TOM Ciiy4ae, KOraa Toku He mnpesbnunaror 50 mMxA. Bo usbexanue
MECTHBIX MEpPEerpeBOB HU30JSILIUK TOKAMH YTEUKH BbIIEPIKKa HAIMPSKEHHUs] Ha OuYepenHOil CTyNmeHu
JIOIyCKAETCs JIMIIb B TOM CIIy4ae, €CIH TOKH YTE€YKH HE NPEBLILIAIOT 3HAYEeHHi, YKa3aHHbIX B
Tabnune 6.2. HUXe:

K

U

Tabmuua 6.2. JlomycTUMbIE TOKH YTEUKH

KpaTHOCTb HCIIBITATENBHOTO HANPSXKEHUS 0,5 1,0 (1,5 u Bbile
10 OTHOHIEHHUIO K Ugom
Tox yreuxu, MKA 250 |500 ]1000

IIpaMedanne-Y reHEparopoB ¢ BOJIHBIM OXJIAKACHHCM H30JUIMA OOMOTKH CTATOPA HCHBITHIBACTCS
MOBBINICHHBIM BBNIPAMICHHBIM HANPDKCHHEM, €CIH 3TO IO3BOJSICT KOHCTPYKIHSA. Pa3pemiaercss HCIBITAHHA
BBIIPAMIICHHBIM HATIPSUKCHAEM CTATOPHBIX 0OMOTOK, OXJIAXKAACMBIX BOJOH IOCIIC MOJNHOMH OCYLIKH OOMOTKH, MCTOAOM
BAKyyMHPOBAHHS.

Hcnprranve W30JIMH TTOJTHBIM HCTIBITATENILHBIM HAMPSDKEHHEM B TeueHre 60 ¢ ¢ OnpeaeieHemM
TOKA YTEYKHM MOCICIHEH CTYNEHH CUYUTAETCS ONHOBPEMEHHO M HCIIBITAHUEM JJIEKTPHYECKON
MPOYHOCTH U3OJSAIUN BHIIPSAMICHHBIM HaIIPSKEHUEM.

6.5 UcnbITaHHe NOBLIIIEHHBIM HANPSIKEHHEM
NPOMBILLICHHOH YaCcTOThI

3HaueHHe HCHBITATEIIHHOrO HaMNpshKeHUs mpuHUMaercss no Tabmuue 6.3. TIpomomKATENbHOCTD
NPHJIOKEHHs] HCIIBITATENbHOTO HANpsDKeHUs cocrapisier 1 MuH. M3ossiumro oOMOTKH cTaTopa
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MallMH, BOEPBbIE BBOAMMBIX B 3KCIUTyaTalMIO, PEKOMEHAYETCS HCIBITBIBATH 1O BBOJA POTOpA B
cratop. Ilpn kanuTanbHBIX PEMOHTaX M MEKPEMOHTHBIX HCMBITAHUSIX TE€HEPATOPOB H3OJISLIHS
OOMOTKHM CTaTopa HCHBITBIBAETCS TOCJIE€ OCTAHOBA I'EHEPATOpa U CHSTHS TOPLEBBIX INUTOB IO
OUMCTKH M30JBILMH OT 3arpsi3HeHus. Msonsmms reneparopos TI'B-300 no 3asoxckoro N 02330
BKJIFOYHMTENBHO (€CITH HE 3aMEHSUIaCh OOMOTKA) MCIBITBIBAETCS TIOCIIE OYKMCTKH €€ OT 3arpsi3HEHMSI.

B nporecce ucnbiTaHus HEOOXOOHMO BeCTH HabOJIONEHHE 3a COCTOSHHMEM JIOOOBBIX dacTed
00MOTOK y TypOOreHepaTopoB M CHHXPOHHBIX KOMIIEHCATOPOB MPHU CHSTHIX TOPLEBBIX LIUTAX, Y
TUAPOTEHEPATOPOB - PH OTKPBITHIX JIFOKAX.

M3omimuss oOMOTKH poTOopa TypOOreHepaTOpOB, BIEpBble BBOAMMBIX B OSKCIUTyaTaLHIoO,
UCIIBITHIBAETCSI IPU HOMUHAJIBHOW YaCTOTE BPALIEHHUs POTOpa.

VY reHepaTopoB C BOASHBIM OXJAXKICHHEM H30JALUS OOMOTKH CTAaTOpa HCHBITHIBAETCA MPH
LIUPKYJIALUMH B CHCTEME OXJIAKAEHUs IUCTHIULATA C YIEeNbHbIM CONpPOTHUBIEHHEM HE MEHee
100 xOM'cM ¥ HOMMHAJIBHOM pPacxofe, €cJid B MHCTPYKLMHM M3TOTOBUTENA '€HEPAaTOpa HE yKa3aHO
WHaJe.

ITpu mepBOM BKJIIOYEHMH T'€HEpaTopa U MOCIEPEMOHTHBIX (C YaCTHMYHOH WM TNOJHOWH CMEHOi
0OMOTKM) MHCIBITAaHMAX TE€HEPaTOPOB C HOMHHANbHBIM HampspkeHneM 10 kB u Bbime mocne
UCIIBITAHUS U30JSILUH OOMOTKH NMOBBILIEHHBIM HAMPSXKEHUEM NPOMBILUIEHHON YaCTOThI B T€UEHHE
| MUH HCIIBITATEIPHOE HAIPSKEHUE CHUXKAETCS] 1O HOMHHAJIBHOTO 3HAYEHHS U BbINEPKUBAETCSA B
TeueHue 5 MUH JUIsd HaOMIOIeHNUs 3a XapaKTepOM KOPOHHPOBAHHUS JTIOOOBBIX YacTeii 0OMOTKHU CTaTOpA.
IIpu 5TOM He OJKHBI HAOMIOJATHCS] COCPENOTOYEHHOE B OT/ENbHBIX TOYKAX CBEUYEHHE KEJITOrO U
KPacHOBATOrO I[BETA, AbIM, TJIEHHe OaHmakeli U ToMy mnomoOHble siBieHusa. [onyboe u Oenoe
CBEYEHHUE OMYCKAITCSL.

Ilepen BkmrOUeHHMEM TreHeparopa B paboTy MO OKOHYAHMM MOHTaXa WM peMOHTa (Y
TypOOTreHepaTopoB - MOCJEe BBOAA POTOpPA B CTATOP M YCTAHOBKH TOPILIEBBIX LIUTOB) HEOOXOOUMO
MPOBECTU KOHTPOJbHOE UCIIBITAHWE HOMHHAJIBHBIM HAMPSHKEHHUEM MPOMBIIIIEHHONW YacTOThI WJIH
BBINPSIMJICHHBIM HanpspkeHueM, paBHbIM 1,5Unom. IIpoaomkutenbHoCcTh ucnbiTanus 1 MUH.

Tabnuua 6.3. UcnbITarebHbie HAMPSKSHHsT TPOMBILIIEHHOH YacTOThI

XapakTepucTuka

Hcneityemsrit  [Bug ucobi- HcnbiTaTensHoe
WJTY THI IIpumeuanue
3JIEMEHT TaHUs HanpspkeHue, kB
reHepaTopa
1. Obmortka II Morocte 10 1[0,8  (2Unowt1),
craropa MBT, HO He MeHee 1,2
reHeparopa HOMHHAJIbHOE
HamnpsDKEHHE BBILLIE
0,1 xB

Momuocts ot 10,8 (2Ukom +1)
MBT u  BbIlE,
HOMHHAJIbHOE
HarpsKeHue 710 3,3
KB BKIIFOUHTEIBHO

Moinuaocte 0T 1[0,8-2,5Uxom
MBT u  Bbllle,

HOMHHAJIbHOE
HanpsDKEHUE
cepiime 3,3 1o
6,6 kB

BKJIFOYHUTCIIbPHO




28

o XapakTepucTuka
Ucneiryemerit  (Bupg ucrbi- HcneiTatenbHoe I
3JIEMEHT TaHUs YL T HarnpspkeHue, kB puMeHanue
reHeparopa
Momsocts 0T 10,8 (2Ukont3)
MBT u  BbIlIE,
HOMHHAJIbHOE
HaIpsoKeHUE
cBoiie 6,6 no 20 kB
BKJIFOUHUTCJIIBHO
MormmHOCTB 01|0,8 (2Ugowt1)
1 MBT wu BbIe,
HOMHHAJIbHOE
HaIpsoKeHNE
coinie 20 kB
2. Obmotka I1 MOoIHOCTh 0T|2UsnonT1 Ecnu cbopka cTaTopa
craropa I MBT u Bble, IIPOU3BOIUTCS Ha MECTE
TUAPOTEHEPATOP HOMHHAJIbHOE MOHTaXa, HO HE Ha
a, IIMXTOBKA WU HaIPsKEHUE hile} dbyHIaMEHTE, TO 10 YCTAHOBKHU
3,3 kB
BKJIFOUUTCIIBHO
CTBIKOBKA 4acTeM Mo1mHOCTh 0T|2,5Unom cratopa Ha (QyHOAMEHT ero
craropa 1 MBT wu Bbie, UCIIbITAaHUSA IIPOU3BOAATCA IIO
KOTOPOTO HOMHHAJIbHOE MYHKTY 2, a NOCJI€ YCTAHOBKH -
MIPOU3BOIAUTCS HAIPSIKEHUE no MyHKTY | TaOmuIel
Ha MECTE cepiie 3,3  Oo
MOHTAaXa, 6,6 kB
BKJIFOUHUTENIBHO
[0 OKOHYaHUM MowHoCTb OT|2Unomt3
nojiHOU  cOopku 1 MBT wu Bbile,
0oOMOTKHU u HOMUHAJIbHOE
H30JIUPOBKHU HaMpsKeHUE o
COEIMHEHU 20 kB

BKJIIOUHUTECIIBHO
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. XapakTepucThKa
Hcnerryemsiii  (Bup ucnsl- HcneiTaTensHoe
JNEMEHT TaHUs v T HampsbkeHue, kB Tpnveuarme
reHeparopa
3. O0OmMoTKa K I'enepatoper  Beex|(1,5+1,7)Unoy, |[HICOBITaTENBHOE — HAmNpSKEHHE
craropa MOIIHOCTEH Ho He Boime|npuHuMaetrcst  1,5Unow 101
reneparopa UCTIBITATENbHOrO|TypOOTreHepaTopos
HATPSDKEHHUS MOIIHOCTEIO 150 MBT 1 BbIlIe
npu BBOJIE[C HETIOCPECTBEHHbIM
reHepatopa  B|OXJNAKACHHEM oOMOTKM
DKCIUTyaTaluio ufcratopa. [y reHepaTopos
He Hioke 1 kB |OApyrux MOITTHOCTEH
UCTIBITATENBHOE — HampsikeHUe
npuauMaercss  1,5Upon  TIpH
€KETO/IHBIX HCIIBITAHUSIX MK
[0 CHEeLHalbHOMY PpEeLIeHHIO
TEXHUYECKOTO  PYKOBOIUTEIS
cyObeKTa 3JIEKTPOIHEPTETUKH
I T€HepaTopOB,
npopaborasmux Goxee 10 ner.
HcnbiTaTenbHOE — HamnpshKeHHe
npuHuMaercss  1,7Unom  Kak
obs3aTenbHOe npu
HCTIBITAHUSIX, MPOBOAUMBIX
pexe 1 pasa B roa, Kpome
TypOoreneparopos
MoigHocTho 150 MBT 1 Gosnee
c HEMOCPEACTBEHHBIM
OXJIAXICHHEM obmoTkH|
craTopa
M ['enepatoper  Bcex|[Io  pemenuto[Pexomennyercs, 4TOOBI
MOLIHOCTEMN TEXHUYECKOTO  [CHH)KEHHE  HCIBITATeNbHOro
pyKOBOZIUTENS  |HATPSDKEHMUS, eciu OHO
cyObekTa NPenyCMOTPEHO THM
9JIeKTpOdHepreT |pewieHneM, Obulo He Oonee
HKH 0,2Unom MO CpPaBHEHHIO CO
3HAUCHHEM, HCIIOJIb3yeMBIM
OpH MOCJEOHEM KalUTAIbHOM
pEMOHTe
4. O6moTka I I'eneparoper  Beex|8Uwom
SIBHOTIOJIFOCHOTO MOIIHOCTEH BO3OY KAEHUs
poropa reHepaTropa, HO
He HIwke 1,2 v He
Boime 2,8 kB
K I'eneparopel  Bcex|6Unom
MOIIHOCTEH BO30YKIEHHS
reHeparopa, HO

He Huxke 1 kB
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. XapakTepucTuka
Hcnerryemsiii  [Bun ucnsl- HcnbitaTensHoe
SJIEMEHT TaHHs T HanpsbkeHue, kB Tpumesarne
TeHepaTopa
5. O6motka I1 ['enepatopsr  Bcex|1,0 HMcnpiTaTensHOe  HANpsHKEHUE
HESIBHOIIOJIIOCHO MOIIHOCTEH npuHuUMaercs:i pasHbiM 1 kB
ro poropa Toraa, Korga  9TO He
NPOTUBOPEYUT  TPeOOBaHHAM
TEXHUYECKUX ycIoBHii
HA3TOTOBHTEIIS. Ecny
TEXHUIECKAMHI YCIOBHAMH
MPEeIyCMOTPEHBI Gonee
JKECTKUE HOPMBI HCIIBITAHHS,
HCIIbITATEIbHOE — HamNpsDKEHHe
JIOJDKHO OBITh HOBBILIEHO
6. Ob6motka IT T'enepatopbl  BceX|8Unom OTHOCcHTENBHO  KOpmyca U
KOJUIEKTOPHBIX MOIITHOCTEH BO3OyxIeHust  |DaHmaxkei
BO3OymuTeNsT W reHeparopa, HO
noaBo30yuTeNs He Huxe 1,2 u He
BbIlIE 2,8
K I['eneparopbr  Bcex|1,0 To xe
MOLITHOCTEH
7. Lermmu| II,K |[['eneparoper Bcex|1,0
BO30YKJICHUST MOIIHOCTEH
8. Peocrat| IILK |I'enepatoper Bcex|1,0
BO30OYXKICHUS MOIIHOCTEH
9. Pesucrop| II,K |['enepatopel Bcex|2,0
Lenyd  TalleHUs MOILHOCTEH
noyst 1 ATTI
10.  Konnesoii| ILLK [TI'B-200, TI'B-[31,0%, 34,5*%*  |WcnblraHusi TpOBOISATCS OO
BBIBOJ, OOMOTKHU 200M* YCTaHOBKH KOHIIEBBIX
cTaropa TI'B-300, TTB-500(39,0% 43,0**  |BeIBOZOB Ha TypOOreHepaTop

IIpumedvaHHue - * JI11 KOHUEBBIX BEIBOAOB, HCIBITAHHBIX H3TOTOBHTEICM BMECTE C H30JLAIHEH OOMOTKH CTaTOpA.
#% J1ma pesepBHBIX KOHLEBBIX BBIBOJOB ITEPE] YCTAHOBKO HA TypOOTEHEPATOP.

He nomyckaercst COBMEIIEHHE HCIBITAHWII IOBBILIEHHBIM HANPSKEHHEM H30JALHN OOMOTKH
CTaTOpa U JPYTUX DACIOJNIOXKEHHBIX B HEM DBJICMEHTOB C IPOBEPKOH ra30ILIOTHOCTH KOpITyca
reHepaTopa M30BITOYHBIM aBI€HUEM BO3IYXa.

HcnbITaHus M30JSILUY F€HEPaTOPOB Ieper] BKIFOUSHHEM HX B paboTy (MO OKOHYAaHUH MOHTaxa
I PEMOHTa IOCNe BBOJA POTOpPA B CTATOP M YCTAHOBKH TOPLEBBIX IIUTOB, HO O YCTAHOBKH
VIUIOTHEHUH Baja M A0 3alOJHEHUS BOAOPOAOM) MPOBOASATCS B BO3AYLIHOH Cpeme MPU OTKPBITHIX
JIFOKax CTaTopa M Halu4Yuy HaONIOJaTeNs y 5THX JIFOKOB (¢ COOIIIOIeHHeM BCeX Mep 0e30MacHOCTH).
ITpu obHapyxeHnn HabIIOZATENeM 3alaxa ropenoil W30MALMH, ObiMa, OTOJECKOB OTHSA, 3BYKOB
SNEKTPUYECKUX pPa3psfioB M IPYTUMX TPH3HAKOB IOBPEXKICHUS UM 3aTOPaHUil H30JAIHUN
UCTIBITATEIBHOE HaINpsKEHHE JOMKHO OBITh CHATO, JIOKH OBICTPO 3aKPHITEL U B CTATOP MOXAH
UHEPTHBIH ra3 (YIIeKUcIoTa, a3oT).

KoHTposibHBIE MCHBITAHHS IOIMYCKAeTCSl MPOBOMUTH IIOCHE YCTAHOBKM TOPLEBBIX IOUTOB H
VIJIOTHEHUH TNpU 3alONHEHWM CTAaTOpa HHEPTHbIM Ta30M MM NPU HOMHHAJIBHOM [aBJICHUU
BOZOpozma. B 3TOM cnydae mepen HCHBbITAHHEM H3OJALMK IOBBIICHHBIM HANPSHKEHUEM [PU
3aIIOJIJHEHHOM BOIOPOIOM KOPIIYCE IeHepartopa HeOOXOAMMO IPOM3BECTH aHAIM3 Tra3a, YTOOBI
yOenuThCS B OTCYTCTBHH B3PBIBOOIACHOH KOHLIEHTPALIMH.

ITpy MCTIBITAHUM TTOBBIIIEHHBIM HAIPSDKEHHEM MOJHOCTBIO COOpPAaHHON MAIUMHBI JOJKHO ObITH




obecreueHo TinaTenbHOe HAOMIOAEHHE 32 N3MEHEHHUIMU TOKA U HANPSDKEHHs B LEMM UCTIBITYEeMOMN
OOMOTKHM M OpraHM30BAHO INPOCIYLIMBAHME KOPIyCca MAIIUHBI C COOJIOAEHHEM BCEX Mep
GesomacHocTH (HampUMep, ¢ IOMOLIBI0 H30JUPYIOLIEro crerockona). B cinyyae obHapy:xeHus npu
HCIIBITAHMSIX OTKJIOHEHUH OT HOPMaJbHOIO PeXUMa (TOMYKH CTPEJIOK M3MEPHUTENBHBIX IPUOOPOB,
IMOBBIIIEHHBIC 3HAYCHUSA TOKOB YTE€YKHU IO CPAaBHEHWUIO C paHEE Ha6J’l}O£[aBH.II/IMI/IC$[, IMEJIYKH B
KOpIyCe MalllHbI U T.H.) HUCIIBITAHUA JOJIKHBI 6I:ITI> MPEKpaIICHbI U TOBTOPCHBI IIPU CHATBIX LIUTaX.

AHaNOTMYHBIM 00pa3oM [OJDKHBI IPOBONHUTBHCA NPO(PHIAKTUYECKHE WCIIBITAHHA MEXAY
PEMOHTaMH, €CJIH OHH IPOBOAATCS O€3 CHATUSA TOPLEBBIX LUTOB.

Ilpy HCHBITAHMSAX IOBBILIEHHBIM HAIPSDKEHHEM M30JALMH OOMOTOK T€HEpaTOpOB ClenyeT
co0moIaTh Mepbl MPOTHBOMOXKAPHOH O€30MacHOCTH.

6.6 U3mMepeHue CONPOTUB/ICHHS MOCTOSTHHOMY TOKY

H3mepeHue NpoW3BOAUTCS B XOJOAHOM COCTOSIHMM reHeparopa. Ilpu cpaBHeHWHM 3Ha4YeHUi
COTIPOTHBJIEHUH C AAHHBIMH W3TOTOBUTEJNS WJIM JAHHBIMH U3MEPEHUil MOC/e 3aMEeHbI OHU JOJIKHBI
ObITh PUBENEHBI K OJMHAKOBOI TEMIepaType.

Hopwmsl 10MycTUMBIX OTKJIOHEHHUH COMPOTHBIIEHNS TPUBEACHBI B Tabnule 6.4.

Tabmna 6.4. HopMbI OTKJIOHEHHH 3HAYEHUI COMPOTHUBIIEHHSI TOCTOSTHHOMY TOKY

, | Bun
Hcnerryemsrit
5 TCMCHT UCTIBI- Hopma ITpumeuanue
TaHUsI
1. Obmotka I, K |3nayenus  compoTusieHuii|M3MepsieTcss CONPOTUBIEHHE  KasKmOH
craropa 0OMOTKH He OOIDKHBI[(pa3bl MJIM BETBU B  OTAENbHOCTH.
orTnuuatbes Apyr OT apyra|ConpoTHBNEHHs NapajuleSbHbIX BeETBEHl
Gonee 4em Ha 2 %, BETBEl - HA|U3MEPSIOTCS npu JIOCTYIHOCTH
5 %. PesynbTaThl U3MepEHHIi|pa3nenbHbIX BHIBOAOB. JUisl OTHENBHBIX
COIIPOTUBIICHUI OJHUX W TEX|BHUIOB MallvH (reneparopos
’Ke BeTBeW M (a3 He NOJDKHBI|IEPEMEHHOIrO TOKa, cucTeM
OTJIMYAaTbCA OT HMCXOMHBIX|BO30YKICHHS, MaJIbIX TEHEPATOPOB H AP. )
naHHbIX Oonee yeM Ha 2 %  |pasHMLA B CONPOTHBICHUSX OTAENbHBIX|
(a3 u BeTBell MOXKeT ObITh MPEBBIIIEHA B
COOTBETCTBHH C JAHHBIMH H3TOTOBHUTEJISI
ObMortka IL K [3nHauenue U3MEPEHHOro|Y pOTOPOB C SIBHBIMH MOJIIOCAMH, KPOMe
portopa COMNPOTHBIICHUSI HE [OJDKHO|TOTO,  HM3MEpSIIOTCS  CONPOTHBIICHUS]
OT/IMYATBCS  OT  HMCXOMHBIX|K&XJOr0 MOJI0CA B OTAENBHOCTH HIIH
naHHbIX Oonee yeM Ha 2 %  |[HOMapHO M MEPEXOAHOrO KOHTAKTa MEXKY)|
KaTylIKaMH
. O6MoTKH I, K |3nauenue U3MEPEHHOI0
BO30YKIeHHs COTPOTHBIIEHUS] HE JIOJDKHO
KOJUIEKTOPHO OTJIMYATBCS  OT  HMCXOMHBIX
ro nanHbIx Oosee yem Ha 2 %
BO30yauTENS
. Obmotka IL, K |3Hauenus H3MEPEeHHOro
AKOPSI COIPOTHBIIEHUS] HE JOJDKHBI
BO30yauTENA OTJIMYAThCs OPYr OT Jpyra
(mMexmy 6oee uwem Ha 10 % 3a
KOJUIEKTOPHBI HCKITIOYEHHEM CIIy4aeB, KOTAa
MH 5TO  00yCNOBIEHO CXEMOil
TUIACTHHAMH) COEJTHEHHNs]




. | Bun
Hcnbityemsiii
HCIIBI- Hopma IIpumeyanue
SJIEMEHT
TaHUsI
5. Pesucrop IL K [3nauenue U3MEPEHHOTO|
nenu COTIPOTHUBIIEHUS] HE JOJDKHO
TalIeHHs OTIIMYAaTBCI OT HMCXOMHBIX
TIOJIS, naHHBIX Oonee yem Ha 10 %
peocTaTsl
BO30YKICHHS

6.7 I1, K. M3mepenne conpoTuBjieHHss 00MOTKH POTOpa
NepeMEHHOMY TOKY

H3mepeHue npou3BOOMTCS B LENSAX BbIABICHUS BUTKOBBIX 3aMblkaHUii B 0OMOTKax poropa. Y
HESIBHOIIOIOCHBIX POTOPOB HM3MEPSIETCSl CONMPOTHBIIEHHE BCell OOMOTKH, a y SIBHOMOJIOCHBIX -
KaXIOro moimoca OOMOTKH B OTAENBHOCTH HIM JABYX [OMIOCOB BMecte. H3mepenue cremyer
TIPOU3BOMUTD MPH MOABOAUMOM HampsbkeHnu 3 B Ha Butok, Ho He 6onee 200 B. Conporusienue
0OMOTOK HESIBHOIOJIFOCHBIX POTOPOB ONPEZENAIOT HA TPEX-YEThIPEX CTYIHEHSIX YaCTOTHI BpalleHUs
(xpome TypOOreHepaTopoB ¢ O€CIIETOYHBIMH CHCTEMAMH BO30YXKIEHMs, HAa KOTOPBIX JaHHbIE
HM3MEPEHNs] HEBO3MOXHBI), BKIIIOYasi HOMHHAIBHYIO, H B HEMOIBI)KHOM COCTOSIHWH, TOIIEPKUBAS
MIPUIOXKEHHOE HampshkeHHe WM TOK HEM3MEHHBIM. COMpPOTHUBJIEHHE MO MOJIOCaM HIIH Hapam
MIONMIOCOB, U3MEPSIETCS TOJBKO MPU HEMOABHKHOM poTope. JIs cpaBHEHHS pe3yJIbTATOB C TAHHBIMH
NPEeNbIAYINUX W3MEPEHUH, H3MEepeHHs NOJKHBI IMPOWU3BOAMTBLCS MPU AHAJIOTMYHOM COCTOSHHUHA
reHepaTopa (BCTaBJIEHHBIH WJIH BBIHYTHIA POTOP, PA3OMKHYTAs MJIH 3aMKHYTasi HAKOPOTKO OOMOTKa
CTaTopa) W ONHHX M TeX K€ 3HAYEHUSIX [UTAIOIIEr0 HAMpPSHKEHUS WIM TOKa. OTKIOHEHHS
MIOJyYCHHBIX PE3YJbTAaTOB OT [JAHHBIX IMPEOBIAYIINX HM3MEPEHHH WM OT CPEOHEro 3HAYEHHS
M3MEPEHHBIX COIPOTUBICHUH MOMOCOB Oojiee ueM Ha 3-5 %, a Takke CKauKoOOpasHbIE CHIKEHHS
CONpPOTHUBJIEHNs] IPU M3MEHEHHMU 4YacTOThl BpalIeHMs, MOTYT YKa3blBaTb HAa BO3SHHUKHOBEHHE
MEXIYBUTKOBBIX 3aMblKaHUHA. OKOHYATENBHBIM BBIBOA O HANMYHU W YMCIE 3aMKHYTBIX BUTKOB
cleflyeT AelaTh HA OCHOBAHMU Pe3yJIbTaTOB CHATYS XapakTepucTuku K3 u cpaBHeHHUs ee ¢ JaHHbIMU
NPEeNpIAYIIHX U3MepeHuiH. MOXKHO HUCTIONB30BaTh TakKe APYTHe METOABI (M3MEpeHHe MyJbCALHii
HUHAYKIUY B BO3IYIIHOM 3a30p€ MEX/y POTOPOM M CTATOPOM, OLIEHKA PacIIpeeIeHHUs IEPEMEHHOTO
HAIPSDKEHUS] TI0 BUTKAM COOTBETCTBYIOINErO IIOJIFOCA, NIPUMEHEHHE CIIELHAJbHBIX HMITYJIbCHBIX
pubopoB).

6.8 11, K. U3mepeHue BO3IyIIHOIO 3a30pa

BospymHble 3a30pbl  MEXKAy CTaTOPOM W POTOPOM TeHEpPaTopa B  IHAMETPAIBHO
IIPOTUBOMONIOKHBIX TOYKAX HE MOJDKHBI OTJIMYATBCS OPYT OT apyra Gojee yeM Ha +5 % cpemHero
3HAYEHHs], PABHOIO KX IOJNyCyMMe, y TypOOreHepaTtopoB MOIIHOCTEEO 150 MBT u Bhime ¢
HEMOCPEACTBEHHBIM OXJIaXKIeHUeM NpoBOAHUKOB;, +10 % - y OCTajbHBIX TYpOOreHEpaTOpOB U
CHHXPOHHBIX KOMIIEHCATOPOB; +20 % - y rTuapOreHepaTopoB, €CJIH UHCTPYKLUUAMH H3TOTOBHUTENS HE
MPENYCMOTPEHBI OOJIEe JKECTKHE HOPMBIL.

BosnymHble  3a30pbl  MEXAY IIONIOCAMH W AKOpeM BO30OyAHTENs] B  OUAMETPAJIbHO
IIPOTHUBOMOJIOKHBIX TOYKAX HE NOJDKHBI OTJIMYATHCS APYT OT apyra Oonee yeM Ha =5 % cpennero
3HaueHus y Bo30yauternedl TypboreHepatopos momHOCThI 300 MBT; £10 % - y BO3OymuTeneii
OCTAJIbHBIX [€HEPATOPOB, €CIIH HHCTPYKIUSAMH HE IPENYCMOTPEHBI PYTHe HOPMBIL.

BoszaymiHeIif 3a30p Y BHOBb BBOAMMBIX SIBHOMOJFOCHBIX MalliuH (TeHEpaTOpoB U BO3OymUTEIEiH)
u3MepsieTcs Mo BCEMH IOJIF0CAMH.

Omnpenenenne ¢GopM poTOpa H CTaTopa TUAPOTEHEPATOPOB MPOBOAUTCS IPH BBOAE B
SKCIUTyaTalHIO U IPH KAKIOM KalUTaJIbHOM PEMOHTE, a TAKXKe B ClIydae BOSHUKHOBEHHUs IIPU NIoAade
BO30Y)KACHUS TOBBIIIEHHBIX HHU3KOYACTOTHON BHOpALMM CEpAEYHHKA, CTaTOpa U KPECTOBHHBIL,
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OueHNs Bajla ¥ TeMIIEPATypbl CErMEHTOB HAIPABJIAIOMINX MOAIIHIHIKOB. PopMa poTopa 1 craTopa
OIpenensercs MOCPEACTBOM H3MepEeHHs 3a30pOB IO OJHUM U TeM XK€ IMOJIOCOM, MOBOPauMBas
pOTOp Kak[blif pas Ha TMONIOCHOE HEJeHHE ¢ OOHOBPEMEHHBIM ompenesneHneM (opmel poTtopa -
M3MEPEHNEM 3a30pa B OIHOI M TOH k€ TOYKe CTaropa MpU MOBOPOTax. Pe3ynbTaThl M3MepeHui
CPaBHUBAIOTCS C JAHHBIMH MPENbITyIKMX UcnbiTanuil. [Ipu ux orkioHeHuu Oonee ueM Ha 20 %
NIPUHUMAOTCS. MEPBI 110 YKa3aHUAM U3TOTOBUTENS MALIMHBL
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Tabnuna 6.5. Ouernka GopMBI pOTOPa B PEKOMEHIYEMBIE PEIISHH

DaxTOpBI, ONpeIeNAOIIYe COCTOsIHIE TeHepaTopa

Pa3zMaxy HU3KO4aCTOTHBIX

CIHUHKE Cep/ieYHHKa M  KJIHHBIX
KOpIlyca, MHOBPEXAECHUS aKTUBHOI
CTalM WM Y3JOB  KpeIUieHHs
CEepJIEYHNKA;, MacCOBOE BBINOJI3aHHE
wtudToB ¢nanna KOpIyca,
ocnabjieHHe PaclOpHBIX NOMKPAaTOB
(HamMune BCeX MEpEeYHCIEHHBIX
(bakTOpOB  OAHOBPEMEHHO He
00513aTEeNBHO).

HS}::;:gZﬂ (0O0pOTHO! M KPaTHBIX 53171)
(oMb poTopa TapMOHUK PagHuallbHON
(craTaecxoii BHUOpALNK CepSUHNKE PesyLTaTsi 0CMOTpa Onenxka Pexomennyemble perueHus
- CTaTOpa MJIM UX CYMMBI Ha
TUHAMUYECKOIA), XOIIOCTOM XOAy €
Ar% BO30YIKIEHHUEM MU [IPU
paboTe B CETH, MKM
<3 <80 3ameuaHuii HeT yAOBJIeTBOpUTEN |DKCITyaTauus 6e3 orpaHnyueHui
BHO
3-8 <180 IloBpexxpenuit  y3JI0B  KpEIUICHHs | HEYIOBIETBOPUT |Paspermaercss sKCIUIyaTanusi rHApoarperara.
cepmeuHnKa  Her,  ocnabieHue €JIbHO OnHOBpEeMEHHO paspabartbIBaroTcs
PAaCIOPHBIX JIOMKPATOB; KOHTaKTHAsI pPeKOMeHpaIMn no YCTPaHEeHUIO
KOppO3Hsl Ha CIIUHKE CEpAEYHUKA U HecummeTpuu  potopa. Ilpu  mepBoit
KIIMHbAX KopIyca, BBITTOJI3AHHEC BO3MOXXHOCTH réHeparop BBIBOAUTCS B
otmenbHbIX  WTHGTOB  uiaHua peMoHT. Jlo npoBeneH s pEMOHTA POBOUTD
KopIyca. usMepeHue (GOpMbI POTOPA OJIMH pa3 B TOA.
>8 > 180 OOunbHast KOHTaKTHAsE KOppo3us Ha| Hemomyctumo |HemenneHHbli BBIBOI reHEpaTopa B PEMOHT

JUSL YCTPaHEHHS MOBPEXKACHHH W NPHYHH
HEZIOIYCTHMOrO HCKaXxeHHs1 (HOpMbI poTopa.
BosmoxxHa 3KCIIyaTallus TeHEpaTopa Io
PEIIEHHI0  TEXHUYECKOTO  PYyKOBOOUTENS
cyOBekTa >NeKTposHepreTuku. Jlo peMonra
KOHTPOJIbHbIE M3MepeHHs (opmbl poropa
MPOBOJIUTD OJIMH Pa3 B MOJYTOAKE.




Tabmuia 6.6. OueHka GOpMBI CTaTOpa U PEKOMEHIYEMBIE PELIEHMHS
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TapaMeTpbL, OIpPEIeNIOIINe COCTOSHUE
reseparopa

CreneHb UCKaKEHMSI

Temneparypa Ouenka PekoMeH/yeMbie peLIeHHs
dbopmel cTaTopa, CErMEHTOB
(cratnyeckoit unu HAMPaBJIIOLIMX
JUHAMU4ecKkoit), Ac % | mommumHukos, °C
<5 < thom VIOBIETBOPUTENBHO [Dxcmuryarauus 6e3 orpaHHueHHi

Paspewmaercs IKCILTyaTalys THApoarperara. OnHOBPEMEHHO

5.15 < (taox + 5°) Hey IOBIETBOPHTEbHO paspaGaTvaafoTc;l PEKOMEHAAIMN IO YCTPAaHEHHI0 HECHMMETPHH CTaTOpa.
IMpu nepBoii BO3MOXKHOCTH F€HEPATOpP BLIBOAUTCSI B PEMOHT. JIo mpoBeneHus
PEMOHTA NPOBOJUTD H3MEPeHHE HOPMBI pOTOpPa OKH Pa3 B rOA.
Hemennenusiii BHIBOA TreHepaTopa B PEMOHT Jid MCNpPaBICHUS (OPMBI

>15 > (tuom + 10°) HENOIyCTUMO craropa. PeBu3usi HANPaBIAIOMUX NONIIMIHUKOB H NP HEOOXOMUMOCTH HX

PEMOHT.
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6.9 Onpenenenne XapakTepUCTHK TeHEpaTopa

6.9.1 I1, K. CusiTHe XapaKTepUCTHKH TPex(a3HOro KopoTkoro 3ambikanus (K3)

Ortxyonenue xapakrepuctuku K3, cHATOI NpH UCHBITAHUH, OT UCXOIHO NOJKHO HaXOAUTBCS B
npeaesax JOMyCTUMBIX NOIPEIIHOCTEN U3MEPEHUIL.

Ecnu oTKJIOHEHHE CHATOI XapaKTepUCTHKU MPEBBILIAET MPEAEbl, ONpeaesseMble AOIyCTUMO
MOTPELIHOCTRI0 HM3MEPeHMs, M  XapakTePUCTHKA pPACIoaraeTcs HWXKe HCXOOHOH, 3TO
CBHETEJILCTBYET O HAIMYHUH BUTKOBBIX 3aMBIKaHHIT B OOMOTKE poTOpa.

Ilpu npueMo-CAATOYHBIX HCIBITAaHUAX —XxapaktepucTuky K3  cobGcTBeHHO reneparopa,
paborarouiero B Oyioke ¢ TpaHC(OPMATOPOM, NOMYCKAETCs HE CHHMATh, €CIM OHAa Oblla CHATA
H3TOTOBUTENIEM, U HMEETCS COOTBETCTBYIOLIUIT POTOKOJ UCTIBITAHUS.

VY renepatopa, paboratomero B 0j0ke ¢ TpaHCHOpPMATOpOM, MOCIE MOHTaXka M NMPH KaXKIAOM
KalUTaJbHOM PEMOHTE HeoOXomMMmo cHuMarh xapaktepuctuky K3 Bcero Gnoka (¢ ycTaHOBKO#
3aKOPOTKH 32 TPaHC(HOPMATOPOM).

Jlist cpaBHEHHsI C XapaKTEPUCTHKOW M3rOTOBHTEINS, XapPaKTEPHCTHKY I'€HepPaTopa IOIMYCKAeTCst
IOJTy4aTh IIePECHEeTOM AaHHbIX xapaktepuctuku K3 6noka mo I'OCT 10169-77.

XapakTepucTHKa HEMOCPEACTBEHHO I'€HEepaTopa CHUMAETCs Y MaulvH, paboTaromux Ha IUHHBI
TEHEPATOPHOrO HAMPSDKEHMS, MOCJHe MOHTaXa M MOCHe KaXIOr0 KalWTAIbHOTO PEMOHTa, a y
reHepaTopoB, paboraomux B 6J0Ke ¢ TpaHCHOPMATOPOM, - IOCHIEe PEMOHTA CO CMEHOH O0OMOTKH
CTaTopa WK POTOpa.

VY CHHXPOHHBIX KOMIIEHCATOPOB, HE MMEIOLIMX PA3rOHHOIO 3JIEKTPOABUIaTENs, XapaKTEPUCTHKA
TpexdasHoro K3 cHumarorcss Ha BbiO€re M TOJNBKO INPU HCHBITAHWSX IIOCHE€ MOHTaxa (ecnu
XapaKTepUCTHKa He ObUIa CHsITa H3TOTOBHTEJIEM), & TAKXKE I10CJIE KAlUTaIbHOIO PEMOHTA CO CMEHOMH

00OMOTKH pOTOpA.

IIpumedanue— g rypboreHepaTopos ¢ OeCIETOHOH CHCTEMOH BO30YKACHHS XapaKTEPHCTHKY TPeX(a3HOTO
KOPOTKOTO 3aMBIKAHHS JOIYCKACTCS H3MEPATb KOCBCHHBIMH METOJAaMH B COOTBETCTBHH C PEKOMCHIALHAMH
H3TOTOBUTEIL.

6.9.2 11, K. CHsiTHe XapaKTepUCTHKH X0J10cTOro xoaa (XX)

XapaxTeprCTHKa CHUMAETCS [IPH YOBIBAIOIIEM TOKE BO30Y KIeHHMsI, HAUMHAs C HAUOOJIBIIEro TOKa,
COOTBETCTBYIOLIErO HAampsDKeHUI0 1,3 HOMHHANBHOrO Uil TypOOreHepaTopoB M CHHXPOHHBIX
KOMIIGHCATOpOB M 1,5 HOMHMHaJIBHOrO Jjs THAPOreHepaTopoB. Jlomyckaercs CHUMATh
xapakTepucTuky XX TypOo- M rHApOreHepaTopoB, HAUMHAS OT HOMHHAJIBHOTO TOKA BO30YKICHHS
TP TIOHIDKEHHOH 4YacTOTEe BpAINCHHS] TeHepaTopa NMPH YCJIOBHH, YTO HANpsDKEHHEe HA OOMOTKE
cratopa Oyzner He 6onee 1,3 HOMHHANBHOTO. Y CHHXPOHHBIX KOMIIEHCATOPOB Pa3pernaeTcsi CHUMATh
xapaktepuctuky XX Ha BbiOere. Y reHeparopos, paboraiommux B Ojioke ¢ TpaHchopmaTopamu,
cHUMaeTCst Xxapakrepucraka XX 6Ji0ka, mpu 3TOM rereparop Bo30ykaaercs a0 1,15 HoMuHaIBHOTO
HanpsokeHus (OrpaHUYUBaeTCs TpaHCPOpMATOpaMu).

Ilpu BBOZE B OSKCILlyaTaruioo Onoka xapakTepucTuky XX CcOOCTBEHHO TreHeparopa
(orcoemunenHoro ot TpaHcopMaTropa) IOIMyCKaeTcsi HE CHHMATh, €CiM OHa Obula CHsTa
M3TOTOBHUTENEM M MMEIOTCSl COOTBETCTBYIOIIUE MPOTOKOJbI. [IpH OTCYTCTBMM Ha 3NEKTPOCTAHLIUAX
TaKUX MPOTOKOJIOB CHITHE XapaKTEPUCTUKH XX reHepaTopa 00A3aTesbHO.

B skcrmyaranum xapakrepuctiuka XX coOCTBEHHO reHepaTopa, pabortaromero B Gyoke ¢
TpaHc(hOPMAaTOPOM, CHUMAETCSl MOCJIE KAlMTAJbHOTO PEMOHTa CO CMEHOI OOMOTKH CTaTopa HJH
potopa.

Ilocne onpeneneHusi XapakTepUCTHKH XX TeHepaTopa H TOJHOTO CHATHA BO3OY)KAEHUS
PEKOMEH/IyeTCsl M3MEPHTh OCTATOYHOE HAINPSIKEHWE U IPOBEPHTb CHMMETPHYHOCTH JIMHEHHBIX
HAaIpsDKEHUH HEMOCPEICTBEHHO Ha BBIBOAAX OOMOTKH CTAaTOpa.

OTKJIOHeHUs 3HAYECHUH CHITON XapakTepUCTHUKM XX OT HUCXOMHOH M Pasinyus B 3HAUYSHUSX

JINHEWHBIX HANPSOKEHUH NOJDKHBI HAXOAUTHCS B MpeAesiaX TOYHOCTH U3MEpPEeHHUH.
IIpume 1anue— g rypboreHeparopoB ¢ OeCIETOYHOH CHCTEMOM BO30YKACHHS XapaKTEPHCTHKY XOJIOCTOTO
X071a OTMYCKACTCA H3MEPATH KOCBCHHBIMA MCTOJAMH B COOTBCTCTBHH C PEKOMCHANMAMH H3TOTOBHTEIIA.
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6.10 11, K. UcnbiTanne MeKBHTKOBO# H30JI9IHA 00MOTKH
craropa

IpousBomutcs mpu BBOJAE B SKCIUIyaTalMIO, 32 MCKIIOYEHHEM TI€HEpaToOpoB W CUHXPOHHBIX
KOMIICHCATOPOB, UCHBITAHHBIX U3TOTOBUTECJIEM, U IIPU HANTUYINN COOTBETCTBYIOIINUX MPOTOKOJIOB.

B skcrutyatary npoU3BOAUTCS IIOCHIE PEMOHTOB ME€HEPATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB C
TIOJIHOM MJIM YaCTUYHOM 3aMeHOM 0OMOTKH cTaTopa.

Hcnbrranme npousBoauTcst mpu XX MaIuHe! (Y CHHXPOHHOTO KOMIIEHCATOpa Ha BeIOere) IyTeM
MIOBBIIIEHUsI T'€HEPHUPYEMOrO HANpPSDKEHUSA OO 3HadeHus, paBHoro 130 % HOMHHANBHOTO, I
TypboreHeparopa 1 CHHXPOHHOTO KoMreHcaropa 1 10 150 % muist rupporeneparopa.

ITponomKUTEIPHOCTD UCHIBITAH)S NIPH HAUOOJBIIEM HAPSDKEHUH S MUH, a Y THAPOreHepPaTOpOB
CO CcTep>kHeBOI 0OMOTKOI - 1 MuH. IIpy IMpOBeEeHNH UCIIBITAHKS JOIYCKAETCsl MOBBIIIATE YACTOTY
BpawieHus MauHs! 10 115 % HOMUHAIBHOM.

MG)KBI/ITKOBy}O U30JIAOUKD  PEKOMEHAYECTCs HCTIBITBIBATE OOHOBPEMEHHO CO CHATHUEM
XapakTepUCTUKU XX.

6.11 II. OnpenesieHne XapaKTepHCTHK KOJLJIEKTOPHOIO
B030yauTeNst

Xapaxkrepuctika XX onpenensiercs 10 HanOobIIero (IIOTOJOYHOTO) 3HAUSHHUST HANPSKEHHS WITH
3HAUEHUs], YCTAHOBJIEHHOT'O U3TOTOBUTEIIEM.

CHsiTHe Harpy304HOI XapakTepUCTUKH NMPOM3BOAUTCS MPH HArpy3Ke Ha POTOp reHeparopa [0
3HAYEHUs! He HIDKe HOMHHAJIPHOTO TOKa BO30Y XIeHusA reHepaTopa. OTKIOHEHNS XapaKTepPUCTHK OT
XapaKTePHCTHK W3TOTOBUTENsI WM paHee CHSATHIX MODKHBI OBITH B IIpefenax IOIyCTHUMOMH
MIOTPEIIHOCTU U3MEPEHUI.

6.12 K. UcnbiTanue cTaam cratopa

HcnpblTanue MPOBOTUTCS NMPH MOBPEXICHUSIX CTANH, YACTUYHON WM MOJNHON MepeKIMHOBKE
I1a30B, YaCTUYHOM WMJIM MOJNHOM 3aMeHe OOMOTKH CTaTropa A0 YKJIAAKH U MOCJe 3aKJIHHOBKH HOBOM
00MOTKH.

HepBbIe HUCIbITAHUSI aKTUBHOM CTajiu (eCJ]l/l OHU HE€ BBIIOJHAJIUCH MO YKa3’aHHbIM HHUXKE
IPUYHUHAM) MPOU3BOAATCS HA BCEX reHepaTtopax MomHOcThio 12 MBT m Gonee, npopaboTaBiuix
cebie 15 net, a 3aTeM yepes kaxable 5-8 et y TypboreHepaTopos U pH KaXKA0H BBIEMKE POTOpPA -
y THAPOTEHEPaTOPOB.

VYV reHepaTopoB MOIIHOCTBIO MeHee 12 MBT ucmbITaHHEe NPOBOXUTCA IMpPU IMOJHOH 3aMeHe
OOMOTKM M TIpM pEMOHTe CTajld, MO PEIEeHHI0 TEXHUYECKOro pyKoBomuTens cyObekra
SJIEKTPOIHEPTETUKH, HO He pexe, yeM 1 pa3 B 10 ner.

I'eHepaTopsl M CHHXPOHHBlE KOMIIEHCATOPbl C KOCBEHHBIM OXJIaXIeHHeM OOMOTOK
MCHBITHIBAIOTCS MNpPH 3HaY€HUWM MHAYKUUM B crnuHke crtaropa 1+0,1 Tn, reneparopel ¢
HEMOCPENICTBEHHBIM OXJIaXKIeHHeM OOMOTOK M Bce TypOOreHepaTopbl, M3rOTOBJIEHHbIE IIOCIE
01.07.1977 r., ucnwrreiBatotes npu uHAykuun 1,4+0,1 Ta. IIpogomkuTebHOCTD HCTIBITAHHUS TIPH
uHaykuuu 1,0 T - 90 mun, npu 1,4 T - 45 mMun.

Ecnu yHAYKIHNA OTIIHYAeTCst OT HOpMUpPOBaHHOro 3Ha4deHus 1,0 wiu 1,4 T, Ho He Gonee dem Ha
iO,l T.]'[, TO UIUTEJIIbHOCTDb UCTIBITAHUA OOJDKHA COOTBETCTBCHHO U3MEHATLCA, a ONPEACIICHHBIC IIPU
HCTILITAHUAX YAEIbHBIE TIOTEPH B CTAJIN YTOUHATHCS MO opMynam:

2 2
i =90 1,0 wi 1, =45 14 R
Lo Y mll 4
PI,O = Pucn B’ U Pl,4 = Pucn B, ’

rae Buen - MHOYKOHA npu HUCMBITAHHM, TII; tuen- MPOAOIDKUTENBHOCTh UCHBITAHUS, MUH, Ppen-
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yIeNbHbIE TIOTEPHU, ONpeeeHHble TP Byucn, BT/kr; P1o u P14 - ynenbHble notepu B cranu, Br/kr,
npuseneHHble Kk uHaAykuuu 1,0 u 1,4 To.

Omnpenensemelii ¢ nmomoupio MpUOOPOB MHGPAKPACHOH TEXHHKHM WM TepMonap HauOOJIbIIUIi
neperpes 3yOLIOB (MOBBIIIEHNE TEMIIEPATYPbI 32 BPEMS HCTBITAHUS OTHOCHUTEJILHO HAYAJIBHOM) U
HanOoJbIIasi PA3HOCTh HATPEBOB PA3jINUHBIX 3yOLOB HE MOJDKHBI Mpesbimath 25 u 15 °C, a aus
TeHEPaTOPOB, N3rOTOBNIEHHBIX 10 1958 1. — 45 — 30 °C.

VienbHbIE NOTEPU B CTAIU HE JOJDKHBI OTJIMYATHCS OT UCXOIHBIX MaHHBIX Oonee yem Ha 10 %.
Ecnu Takue maHHbIE OTCYTCTBYIOT, TO YAEJIbHBIE MOTEPH HE NOJUKHBI ObITh OOJiee MPUBEACHHBIX B
Tabnuue 6.7

Jlns Oonee mMOMHOW OLEHKH COCTOSIHUS CEepPOeYHHKA CJIEAyeT MPHUMEHSTh B Ka4yeCTBE
JOMOJTHUTENBHOTO 3JEKTPOMArHUTHBIII METOH, OCHOBAHHBIM Ha JIOKAIIMM MAarHUTHOTO ITOTOKA,
BBITECHSIEMOI'O M3 aKTHBHOW CTAJIM NPH 00OPa30BaHUU MECTHBIX KOHTYPOB 3aMbIKAHHIA.

Tabmua 6.7. JlonycTumble yaebHbIE MOTEPH CEpAeUHHKA

Mapka cram JomnycTuMmsble yaenbpHbIE IOTEPH,
Bt/kr, npu
Hogoe o6o3nauenne  |Crapoe 0603HaueHHe B=10Tn 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
HamnpasneHnue npokara CTajad CETMEHTOB BIOJIb CIIMHKH CEPEUHHKA (TIonepek 3yOLoB)
3412 3320 1,4 2,7
3413 3330 1,2 2.3
HanpagneHue npokaTa CTajiu CErMEHTOB MOMEPEK CIIMHKU CepAeYHHKA (BIOJb 3yOI[0B)
3412 2320 1,7 3,3
3413 2330 2,0 3,9

[TpuMeganue - [Ina reaepaTopos, oTpadoTaBmX CBHIIE 30 JIET, MPH YACTBHBIX MOTEPSX, 00JICC YKAZAHHBIX B
myHkTe 6.12 1 Tabmuue 6.7, pemeHne 0 BO3MOKHOCTH MPOJO/DKEHHS SKCILTYaTalHH MAIIHHBI H HEOOXOJHMBIX JUISl 3TOTO
Mepax CleayeT NPUHMMATh C IPUBJICUCHHUCM CIICHHANH3HPOBAHHBIX OPraHM3aLHi C YYETOM JAHHBIX NpPEAbIIYIHX
HCTIBITAHHH B PE3yJIbTATOB HCIIBITAHUH JONMOTHUTEIbHBIMH METOAAMH.

Ecau HaMarHW4uBaromas OoOMOTKA BBIIOJNHACTCSA C OXBATOM HE TOJBKO CEPACYHMKA, HO M KOPIyCAa MAIIMHBEIL,
JIOIyCTUMBIE YACTBHBIE MOTEPU MOTYT OBITh YBEIHUYCHBI HA 10 % OTHOCHTENIBHO YKA3aHHBIX B TA0JHLE.

W3mepeHust mpoM3BOIATCA TAaKKe NMPH KOJBLEBOM HaMarHMYMBAHWUH, HO MajibiM TOKOM (C
MHAyKLIKeH B CIIMHKe cepaeyHnka okoino 0,01-0,05 Ta).

Meron mNO3BOJSIET BBLIABISITE 3aMbIKaHHs JIMCTOB HAa TMOBEPXHOCTH 3yOLOB W B riiyOuHE
CepAevYHMKa U KOHTPOJIMPOBATH COCTOSIHHE AKTUBHOW CTajii HEMOCPENCTBEHHO NMpPH MpPOBEICHHH
paboT 1o ycrpaHeHuro AeeKTOB.

6.13 11, M. HcnbiTanne HA HarpeBaHue

HcnibITaHye mpOU3BOAUTCS MPH TEMIEPATYpaxX OXJIAKAAKOIIUX CPel, IO BO3SMOXKHOCTH ONHU3KHX K
HOMUHAJIBHBIM, 1 Harpy3kax okoJo 60, 75, 90, 100 % HOMHUHAJIBHON IPU BBOJE B SKCIUTyaTaLUIO, HO
He I103)Ke, 4eM depe3 6 Mec. Iociie 3aBepllieH sl MOHTa)Ka U BKJIIOYCHHUS T€HepaTopa B CETh.

VY typboreneparopoB, mis kotopbix mo ['OCT WM TEXHHMYECKHM YCJIOBUSIM NOIMYCKAaETCs
muTenbHass paboTa C MOBBINIEHHOH IPOTHB HOMHHAJIBHOM MOIIHOCTBIO IIPH YCTAHOBJIEHHBIX
3Ha4eHUAX KO3((UIIMeHTa MOLTHOCTH U TAPaMEeTPOB OXJIAKAAIOIIUX CPeJl, HarpeBbl OMPEeAeNAITCS
Y JJIs1 3TUX YCJIOBUIA.

HcnblTaHus Ha HarpeBaHHE MPOBOIATCS TAKkKe IMOCHE IOJHOH 3aMeHbl OOMOTKH CTaTopa WU
POTOpa WK PEKOHCTPYKLMHU CUCTEMbI OXJIAXKACHHUS.

ITo pesysnpTaraM UCHBITAHMI MPU BBOAE B HKCILUTyaTAl[MI0 OLIEHUBAETCS] COOTBETCTBHE HArPEBOB
TpeboBanusiM I'OCT ¥ TeXHMYECKMX YCJIOBUH, YCTAHABIMBAKOTCS HAHOONbLIME NOMYCTHMbBIE B
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SKCIUTyaTally TeMIIepaTypbl OOMOTOK M CTajd T'€HEpaTopa, COCTABIAIOTCS KapThl AOIYCTHMBIX
HArpy30K MPH OTKJIOHEHUSX OT HOMUHAJIbHBIX 3HAYEHUI HANpSIKEHUS Ha BBIBOAAX U TEMIIEPATyp
OXJIQXKTAFOIIUX CPeS.

Ucnbrranus u 06paboTka mojay4aeMbIX MATePHAIIOB TOJKHBI BBIOJHATLCS B COOTBETCTBUH € [6],
a st TypOoreHepaTopoB ¢ O€CINETOYHON CHUCTeMOH BO3OYXKIACHUS II0 PEKOMEHIAIMSIM
H3TOTOBUTEIIS.

B skcmyaraunu KOHTPOJIbHBIE HCTIBITAHHS IPOU3BOASTCS He peske 1 pasa B 10 jer, a 1 MalvH,
orpaboraBiuux 6osee 25 jer, - He pexe 1 pasa B 5 ner.

Pe3ynpTaThl CPaBHUBAIOTCA C MCXOAHBIMU JaHHBIMH. OTKIIOHEHHs] B HarpeBax HOPMAaJbHO HE
JIOJKHBI TIPeBbIMaTh 3-5 °C mpu HOMHHAJIBHOM PEXUME, a TEMIEPATyphbl He TOJDKHBI ObIThH Oonee
nonyckaemeix 1o I'OCT, TY unu UHCTPYKLUHN U3TOTOBUTEISL.

6.14 11, K. Onpeaenenne HHAYKTHBHBIX CONPOTHBJICHHU U
MOCTOSIHHBIX BPeMEeHHU reHeparopa

OrnpeneneHue MPOU3BOAUTCS OOHMH Pa3 MPHU BBOJE B IKCILTYaTALMIO TOJOBHOTO o0pasina HOBOrO
THIA TeHepaTopa, €COM 3TH apaMeTpbl He MOTJIM ObITh MOJyYeHbl HAa CTEHAE H3TOTOBHTEISA
(Hanpumep, IS KPYIIHBIX THAPOTeHEPATOPOB, COOMPAEMBIX HA MECTE YCTAHOBKH M T.I1.).

VHOyKTHUBHBIE CONPOTUBIICHUS] U IOCTOSIHHBIE BPEMEHU ONPENEISIIOTCS TakXkKe ONUH pa3 MpH
KalMTaJbHOM PEMOHTE IOCjI€ IPOBENEHHS MOISPHHU3ALMH, €CIH B PE3YJIbTaTe KOHCTPYKTHBHBIX
H3MEHEHWI WIN IPUMEHSEMbIX MATEPHAIIOB MOTIJIH H3MEHHTHCS 3TH HAPAMETPHI.

IMonyueHHbIE 3HAYEHHUSI HHIYKTUBHBIX CONMPOTUBIICHHUIH U MOCTOSHHBIX BPEMEHH OLIEHHBAIOTCSA Ha
cootBercTBue ux TpedboBanusiM TOCT u TV.

6.15 11, K, T, M. IIpoBepka kauecTrBa JUCTH/UIATA

Cucrema BOASHOTO OXJNaXKAEHHS OOMOTOK TeHepaTopoB HOJKHA OOeCreunBaTh KauyeCTBO
LUPKYJIHMPYIOLIEro TUCTILIATA B IIPeeNiax HOpM, IPHBEAECHHBIX B Tabnuie 6.8, eciii B MHCTPYKLIHH
M3TOTOBHTEIIS HE YKa3aHbl OoJiee xecTkue TpeOOoBaHUA

Tabnuna 6.8. Hopmbl kKauecTBa AUCTHILIATA

ITapamerp 3HaueHue
ITokasaresnw pH npu Temneparype 25 °C 8,540,5 (7,0+9,2)
VY aenpHOE BIEKTPUUECKOE CONPOTHUBICHUE MTPU He menee 200 (100)
temneparype 25 °C, kOm/cm
ConepsxkaHue KUCIOpOAa, MKI/KT (N1 3aKPBITHIX He 6onee 400
CHCTEM)
ConeprkaHue MeIU, MKT/KT He 6onee 100 (200)

IMIpuMmedganue-1 B crkobkax yka3aHbl BPSMCHHO JONYCKACMBIC HOPMBI JO BBOJA B OKCIUIYATAIMIO
HOHOOOMEHHOTO (umiabTpa cMmemanHoro aedcreusa (PCJl). Pacxox aucTtminAra Ha NPOAYBKH KOHTYpA CBCXKHM
JHCTHILTATOM JOJDKEH COCTABIATH HE MEHEE 5 MP/CYT, a MPH HEOOXOMMMOCTH CHIDKCHHA COAEPKAHHS MEJH PAcXOJ
JIMCTHILTATA MOKET OBITh YBEJIMHYEH, HO BO BCEX Clydasx He Gonee 20 M>/CyT Juist 3aKPHITBIX CHCTEM.

2. JlomyckaeTcs mpeBbIIcHIE He OoJee YeM Ha 50 % HOpM CoJiepKaHus COCAHHEHHH MEIH U KUCIIOPOJiA B TCUCHHC
TIEPBBIX YETHIPEX CYTOK IPH ITyCKE TEHEPaTOpa MOCIIC PEMOHTA, a TAKKE IPH HAXO0XKICHHH B PE3EPBC.

3. ITpu amMuayHOH 00paboTKe oXNakAAOImEH Boasl H padote pumbTpos B NH4OH - popme s ruaporenepatopos
COIEPIKAHNE KHACIOPOIa B KOHTYPE JOMyCKACTCA HE BhIIE 50 MKT/KT.

4. Tlpu CHIDKCHUH Y JCJILHOTO CONMPOTHBACHH AUCTHLEATA 10 100 KOM-cM 10/DKHA paboTaTh CHTHATH3AMU,

6.16 U3mepenne BuOpanyuu

Bubpanus (pazmax BuOpocMelieHnH, IBOHHAs aMIUTUTY/a KoneOaHuii) y3JI0B reHepaTopoB U HX
3JIEKTPOMAIINHHBIX BO30yauTenell npu pabore ¢ HOMHUHANBHOW YaCTOTON BpalIeHHs He IOJUKHA
IpeBbIINATh 3HAYEHMH, yka3aHHBIX B Tabmume 6.9. PekomeHmauumu 1o H3MEpEHHIO YPOBHEI
BuOpalMM Ha HE BpAINAKOIIMXCA 4YacTsix MamuHbel ykazanel B I'OCT HMCO 10816-1-97.
DKCIUTyaTalMOHHOE COCTOsSIHHE OOMOTKH CTaTopa FeHEpaTOpOB M CHCTEM €€ KPEIUIEHMs, a TaKKe
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CepAeYHNKAa CTaTOpPa OLEHHUBAIOTCA MO PE3yNbTaTaM OCMOTPOB IMPHU TEKYIIUX M KalMTAIbHBIX
pemontax. Ilpn oOHapyxenuu nedexToB, OOYCIOBIEHHBIX MEXAHHYECKHM B3aUMOJEHCTBHEM
9JIEMEHTOB, KaK MPABWJIO, MPOBOMSATCS H3MepeHus: BuOparmu JOOOBBIX 4acTeil OOMOTKU H
cepAevHHKa.

Y rupporeHepaToOpoB OCMOTpPbl M H3MEpPEHWs] BUOpalMM ONOPHBIX KOHCTPYKLMH, CTaJbHBIX
KOHCTPYKIMI M JJOOOBBIX YacTeil OOMOTKM CTaTOpPa JOJDKHBI OCYLIECTBJIITBCA B COOTBETCTBUM C
neicTByromum [7].

Bubpanns mogmHNHUKOB CHHXPOHHBIX KOMIIGHCATOPOB ¢ HOMHHAJBHOH YacTOTON BpalleHHA
poropa 750-1000 o6/MuH He AoJkHA mpeBbnmaTh 80 MKM IO pa3Maxy BHOPOCMELICHHIT MM
2,2 mm-c’! - o cpeHeKBaIPaTHYECKOMY 3HAYEHHUIO BUOPAIIHOHHON CKOPOCTH.

Bubpanuus u3Mepsiercsi py BBOAE B IKCIUTYATALIMIO KOMIIEHCATOPA MOCJe MOHTAXKa, a 3aTeM - [0
HeobxoaumocT. MeTosibl 1 npouenypbl OanancupoBku poropos ykazanbl B 'OCT 31320-2006.

6.17 I1, K. UcnbiTaHue ra3o0xyaauTesied ragpaBIndecKuM
JaBJIeHHEeM

HcnbiTaTenbHOE THAPAaBIMYECKOE AaBJEHHE NOKHO OBITH PAaBHO JBYKPATHOMY HaHOOJBLIEMY
BO3MOXKHOMY Npu pabote naeieHuro, HO He MeHee 0,3 MIla mus TypOo- U THAPOreHEPATOPOB C
BO3AYIIHBIM oxnaxaenuem, 0,6 MIla mus TypOoreHeparopoB cepuun TIB; 0,8 MIla s
Typboreneparopos TBB enunoii cepuu u 0,5 MIla mns ocrajpHbIX TypOOreHEPaTOPOB U
CHUHXPOHHBIX KOMIIEHCATOPOB C BOAOPOIHBIM OXJIAKICHHUEM.

IIponomxurensHOCT UCHBITAHUSA - 30 MUH.

Ipu ucnbITaHNA HE JOJDKHO HAOMIOAATECS CHIDKEHHE NCIBITATEIbHOTO NABJIEHHS WIIA T€YH BOJIBL.

Bo Bpemst xamuranpHEIX peMOHTOB TypOoreHepatopoB TI'B-300 mpoBOmsATCS ruapaBiidyYecKHe
UCIBITAHUS KAXKIOH TpyOKM ra300XJIafuTess B OTAENBHOCTH AaBieHueM Boabl 2,5 MIla B TeueHue
1 mun. KonmmaecTso neekTHBIX OTINYIIEHHBIX TPYOOK B ra300XJIaquTele He NOKHO TPEBBINATh
5 % oOrero KoyyecTna.
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Tabnuua 6.9. [IpenenbHele 3HaUeHNs BUOPALIME TEHEPATOPOB U UX BO3OyquTENeit

Bubpauws, MkM, Ipy HOMHHAJIBHOR 4acToTe
B BpaLIeHHs poTopa, o6/MuH
y ny Or 100 |Or 187,5] 01375
KonTponupyemsrii y3en uctel- | To 100 10 187.5| 50 37 5’ 10 750 ITpumeuanue
TaHUs |BKJIFOYUT > 1500 | 3000
enbHo | BIMOHT | BKIIOUHT | BRIOUHT
€lNbHO | enbHO | empHO
1. TIommMmHUKK IL K 180 150 100 70 50D | 30 |Bubpauus HOAIIMITHAKOB
Typ6oreHepaTopoB u| M9 TypOOreHepaTopoB, MX BO3OymUTeNell U
BO30ymuTeNell, KPECTOBHUHBI CO TOPHU30HTAJIbHBIX THAPOTrEeHEePaToOpOB
BCTPOEHHBIMHU B HHUX HU3MeEpSETCs Ha BepxHeit KPBbILIKe
HanmpaBJIAK IIUMHA NOALIUITHUKOB B BE€PTUKAJIbHOM
TOALTHITHIKAMHI y HAIpPaBICHUU M y pa3beMa - B OCEBOM U
THAPOreHepaToOpPOB TOTIEPETHOM HaIpaBJICHMSIX. Jois
BEPTUKAJIBHOIO HCTIONHEHUS BEPTUKAJBbHBIX THAPOTEHEPaTOpOB
[IpUBEICHHBIC 3HAYCHUS BUOpauuu
OTHOCSITCS K TOPU30HTAJILHOMY u
BEPTUKAIBHOMY HAIPABJICHUSIM
2. KonraxTtHble Konbla potopos | 11 K - - - - - 200 |Bubparms u3Mepsercs B BEpTHKAIbHOM H
TypOOreHepPaTOPOB M - - - - - 300 |ropu30HTaJIHbHOM HampaBJCHISIX
3. Ceprmeunux cratopa| 11, K - - - - 40 60 (BuOpauusi cepaeyHMKa ONpPENENSIETCS MPH
TypOoreneparopa BBOZIE B 3KCILTyaTaLHIO T'OJIOBHBIX 00OPa3LIOB
HOBBIX THIIOB TypPOOre€HEPaTOPOB
B skcrutyaraiuy BUOpauus u3MepsieTcst Ipu
OoOHapyKeHUH HEYAOBJIETBOPHUTEIBLHOTO
COCTOSIHMS CTaJIbHBIX KOHCTPYKIHI cTaTtopa
(XOHTaKTHAsE KOPPO3Usl, HOBPEXKICHNUS Y3JIOB
KperuieHus CepedHuKa ¥ T.1.). Bubpaiws
U3MEPSAETCS B PaAualbHOM HAIpPaBJIIEHHU B
CEUEHUM, I10 BO3MOXHOCTH OJIM3KOM K
cepeuHe JIMHBI CepPACIHIKA
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Bun

Bubpauusi, MKM, [IpH HOMUHAQJIBHOH 4acTOTE

BpaIeHus poTopa, 00/MuH

. Ot 100 |Otr 187,5| OT375
KonTponupyemerii yzen ucnel- | To 100 187.5| 10375 750 IIpumeuanue
TaHus |BKmount|” A 71O 1500 | 3000
BKJIIOYHT | BKJIFOYUT | BKIIFOUHT
€JIbHO
€IbHO | empHO | eJBHO
. Kopmyc craropa
TypOoreneparopa
- ¢ ympyroit monseckoii| I, K - - - - - 30
Cep/ievHIKa CTaTopa
- 0e3 yrpyroi mofiBeCKH IL, K - - - - 40 60 |Cwm. mpumeuyaHue K NyHKTy 3 TaOIHIbI
. JloboBrie wactu  obmotkm| I, K - - - - 125 | 125 [BuGpaumst n0GOBbIX uacTeil  OOMOTKH

cratopa Typdoreneparopa

OMpENIENAETCA TPU BBOJE B IKCIUTYATALMIO
FOJIOBHBIX ~ OOpa3slOB  HOBbIX  THIIOB
TypOOTreHEepaTOPOB

B skcruyatauun BuGpaiys H3MepsieTcs mpH
OOHapy>KeHUH HCTHPAHUS H30JSILHN  HITH
ocabneHuu KpeIuieHni 00OMOTKH,
MOSIBJIEHHH BOXOPOJA B Ta30BOH JIOByHIKE
WJIH YaCThIX T€YaX B TOJIOBKaX OOMOTKH C
BOAAHBIM OXJIAKACHUEM U COOTBETCTBCHHO
BOAOPOAHBIM UJTA BO3QYUITHBIM 3alIOJTHCHUEM
Kopmyca

BuOpaluu u3MepsiioTCsi B paguaibHOM H
TAHTCHLMANGHOM  HAINpABJIECHUSX  BOJNH3M

rOJIOBOK TpeX CTepkHell 0OMOTKH cTaTopa
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Bug

Bubpauus, MKM, TP HOMAHAJIbHOM 4acToOTe
BpalleHHs poTopa, 00/MuH

. Or 100 (Ot 187,5| Ot 375
KonTtponupyemsrii yzen ucnsl- | JTo 100 10 187.5| 10375 | 10750 IIpumeuanue
TaHusl | BKJIKOYUT > 1500 | 3000
BKJIFOYHT | BKITIOYHT | BKJIFOUHT
€JIbHO
eNbHO | empHO | enbHO
6. CepoeuHHK craropa| IL K [30(50)[30(50)?(30 (50”30 50)®| - - [B skcmmyatanun subpaums msmepserca y
rujiporeHeparopa 80 80 80 80 TUIPOT€HEPAaTOPOB MOLTHOCTEIO 20 MBT 1
Gonee npu BBISIBIICHUH
HEY/IOBJIETBOPUTENIPHOTO COCTOSIHUSI y3JIOB
KpeTICHUs cepleyHuKa, TIOSABJICHAH
KOHTaKTHOHW KOPpO3UH U T.A., HO He pexe 1
pasa B 4-6 ner.
Bubpawus usmepsieTcss Ha CIIMHKE CEKTOPOB
CEpACYHUKOB B PaAMAIbHOM HAIPABJICHHH
no 00€ CTOPOHBI CTHIKOBBIX COSIUHEHHIT U B
4-6 TOYKaxX MO OKPY>KHOCTH - IIPU KONBLEBOM
(6eccThIKOBOM) CepAICHHHKE
7. Jobosble wactu  obmotkm| I K 50% 50% 50% 509 - - |Bubpamms ofmoTkm ompenensercs HpH

cTatopa rHApOTreHepaTopa

BBOAC B JKCILTYyaTALIUIO IOJIOBHBIX O6p213L[0B

HOBBIX THUIIOB TUAPOrEHEPATOPOB
MOIHOCTBIO  cBbime 300 MBA wu
reHepaTopOB-IABUraTeNne MOLIHOCTBIO
cepime 100 MBA. B skcmiyaraiuu

BUOpaUMs M3MePsIeTCsl Y THAPOreHePaTopoB
MomHOCTEI0 50 MBT u  Oomee mpu
BBIIBICHUM OCNAONEHUH pAaCKJIMHOBKH U
GaHnaXHBIX BS30K, HCTHUPAHMS H3OJIILINH,
YacThIX Tedei BOAbI B I'OJIOBKAx CTep)KHeﬁ
(MaIIyH ¢ BOASHBIM OXJIAXKAEHHEM OOMOTKH)
u TJO, HO He pexe 1 paza B
4-6 ner
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Bubparus, MKM, TpH HOMUHAJIBHOH 4acToTe
BpallleHUs1 poTopa, 00/MHUH

B
Kontpommpyemsrii y3en I/ICII'/IILIw[I— ITo 100 Or 100 107 187,5) Ot 375
mo 187,5| mo 375 | mo 750

TAHUS |BKJIFOUUT 1500 | 3000
BKJIFOUUT | BKJIFOYUT | BKJIFOUHUT
€JIbHO

CJIbHO CJIBHO CJIbHO

IIpumeuanue

Bubpamuio u3MepsIOT B pagHalbHOM U
TaHI€HUIHAJIbHOM HaIpaBJICHUIX Ha
roJioBKax 1 BOJIM3U BbIXO/Ia U3 [1a3a HE MEHee
yeMm y 10 crepxHe 0OMOTKH

IpuMeuanue - ) BpeMEHHO 0 OCHAMIECHHS TYPGOATPETATOB AMNAPATYPOU KOHTPOJISI BAGPOCKOPOCTH. [IpH HATTAHMIH COOTBETCTBYIOIICH ATMAPATYPHI CPEAHEKBAIPATHYECKOE
3HAYEHHC BHOPOCKOPOCTH TPH BBOJAC B SKCILIYATALMIO TYPOOTCHEPATOPOB MOCIC MOHTAKA M KANMTAIBHBIX PEMOHTOB HE JOJUKHO TPEBBIUATh 2,8 MM'C! MO BEPTHKATBHOW M
HOMEPEYHOM 0CsM 1 4,5 MM-¢! - O MPOJOIBHOM 0CH. B MEKPEMOHTHBIN MEPHOA BUOPALIMS HE AODKHA ObITh Gomee 4,5 Mm-c'l.

2) B umCIHTENE 3HAYCHHE BUOPAMH C 4acToTOH 100 'l B HATPY304HOM PexkuMe (CEPACUHEK "ropsmumii") ¥ B CKOOKAX - B PEXKHME XOJOCTOTO X014 C BO30YKICHUEM (CEPACUHHK
"XOJIOTHBIH"), B 3HAMEHATENE - HU3KOYACTOTHAA IOJIUrapMoOHI4ecKad BUOpast (000pOTHOM M KPaTHOM € 4aCTOT) HA XOJOCTOM XOIY U IIPU HArpy3Ke.

3) Bubpauus yactotoi 100 T, IpHBEAEHHAS K HOMHHAIBHOMY PEXKUMY.

4 B MEKPEMOHTHBIH MEPHO PA3MAX TOPH30HTATBHON BHOPALMH BEPXHEH M HIKHEH KPECTOBHH BEPTHKAIBHOTO THAPOTEHEPATOPA, ECIIH HA HHX PACTIONOKEHBI HATIPAB/IAIOLINE
MOJIIATHAKY, HE IOJDKCH IPCBBIMATH CICYFOMAX 3HAYCHHIL:

YacToTa BpameHus poTopa r’HaporeHeparopa, 00/MuH 60 u mcHee 150 300 428 600

JomycTumoe 3HAUYCHHE BHOPALHH, MM 0,18 0,16 0,12 | 0,10 0,08

Pa3sMax BepTHKAJIEHOH BHOpALHH OMOPHOTO KOHYCA HITH IPY30HECYIICH KPECTOBHHBI THAPOTCHEPATOPA B 3aBHCHMOCTH OT 4aCTOTHI BUOPALIMH HE JOJLUKCH NMPEBBIIIATH CJIC Ty FOIHX
3HAYCHHH:

Yacrora BuOpanu, ' 1 u mMeree 3 6 10 16 30 u 6onee

Jomycrumoe 3Ha4YeHHE BHOPALMH, MM 0,18 0,15 0,12 0,08 0,06 0,04
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6.18 11, K. IIpoBepka NJI0THOCTH BOASIHO# CHCTEMBI
OXJIaKIeHHs] 0OMOTKH CTATOpA

IInoTHOCTE CHCTEMBI BMECTE C KOJUIEKTOPAMH W COCOMHHUTENbHBIMH LIUIAHTaMH TpPOBEpsieTcs
THAPABJIHYECKIMH HCTIBITAHMSME KOHAGHCATOM MK obecconenHoi Bonoit. IIpenBapuresibHO Yepes
cHCTeMy npokaumnBaerca ropsaast Boaa (60-80 °C) B Teuenne 12-16 u. (>kenaTenbHO, 4TOOBI HArpeB
¥ OCTBbIBaHHE COCTABJISUTH 2-3 IIUKJIA.)

IInoTHOCTh CHCTEMBI TIPOBepseTCS H30BITOYHBIM CTATHYECKUM JABJIEHHMEM BOIbI, PaBHBIM
0,8 MITa Ha MamMHax ¢ (HTOPOMIACTOBBIMH COSTUHHUTEILHBIMH LIJIAHTAMH Hapy»KHOTO JAHaMeTpa
28 MM (Dguyrp=21 Mm) u 1 MIa npu HapysxHOoM nuamerpe nuaHroB 21 MM (Deuyrp = 15 MM), ecnu B
MHCTPYKLIUSIX W3rOTOBHUTENS HE YKa3aHbI Apyrue, donee xecTkue TpeGoBaHus.

IIponomkuTeNpHOCTb UCIIbITaHUS 24 4.

IIpu ncnpiTaHUsAX NafcHUE AaBICHUS IPU HEU3MEHHON TEMIIEPATYpe U yTeUKe BOAbL HE JOJDKHO
obrrb Gonee uem Ha 0,5 %. Ilepen OKOHUAHWEM HCHBITAHHS CJCAYET TIIATEIbHO PACcCMOTPETH
0OMOTKY, KOJUIEKTOPBI, IIJIAHTH, MECTa UX COCAMHEHHS U YOSIMUTBCA B OTCYTCTBHH IPOCAYUBAHUS
BOJBI.

Ecnu pe3ynbTaThl THAPABIMYECKUX HCIBITAHHHA OTPHUIIATENIbHbIE H ONPENEIUTH MECTO YTEUKH He
YIAETCsl, CHCTEMY OXJIAKACHHs HEOOXOAMMO MPOAYTh CYXHM BO3AYXOM M 3aT€M ONPECccOBaTh
CMECBIO CKaToro Bosayxa ¢ ¢ppeoHoM-12. IIIOTHOCTb CUCTEMBI IIPU 3TOM MPOBEPSIETCS TAJIOUHBIM
TEYEHCKaTEIIEM.

6.19 I1, K. OcmoTp u npoBepka yCTpOHCTB KUAKOCTHOIO
OXJIAKACHHSA
OCMOTp U NPOBEPKA NPOU3BOIATCS COMIACHO MHCTPYKLIMSAIM M3TOTOBUTEJISL.

6.20 11, K. IIpoBepka ra3omioTHOCTH POTOpa, CTaTOPA,
ra3oMacJIsiHOM CHCTEeMbI H Kopmyca reseparopa B COﬁpaHHOM
BHJE

I'a30mnoTHOCTE POTOpa M CTaTopa BO BpeMsl MOHTaka U PEMOHTA MPOBEPSAETCS COIIACHO
WHCTPYKIMHU U3TOTOBUTEIIA.

I'a30mnoTHOCTH TYpOOreHePaTOPOB U CHHXPOHHBIX KOMIIEHCATOPOB C BOAOPOAHBIM OXJIAKAECHUEM
B COOpaHHOM BHI€ IPOBEPSETCSI COracHo [8].

C nenblo CBOEBPEMEHHOrO BBIABICHHS yTEUeK BOIOPOINA HEOOXOAMMO HE pexe ONHOro pasa B
MecCAIL IPOBEPSTh Ta30BYIO IUIOTHOCTb BOXOPOIHOII CHCTEMBI reHepaTopa (yTedka BOZOpONa He
OJDKHA IPEBBIIATh B CYTKH 5 % obimero o0béma rasa B KOpIyce reHepaTopa)

Iepen 3amonHeHNEM KOPITyca reHepaTopa BOAOPOIOM IOCIE II0aYy Macia Ha YIIOTHEHH Bana
MPOU3BOMUTCSI KOHTPOJIbHAsE MPOBEPKAa Ta30INIOTHOCTH TeHepaTopa BMeCTe€ C Tra30MacisHOMN
CHCTEMOI CXKaThIM BO3OYXOM INIOA MABJICHUEM, PABHLBIM HOMHWHAJIBHOMY pa60quy JaBJICHUIO
BOZOPOAA.

IIpoAOmKUTENLHOCTD UCTIBITAHUS - 24 4.

3HadeHHe CyTOUHON yTEUKH BO3AyXa B IIPOLIEHTAaxX omnpexnensdercs 1o GopmyJe:

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

rae Pn u Pk - abcontoTHOE faBiieHNe B CHCTEME BOAOPOJHOTO OXJIAXKAEHHUs B Hadalle M B KOHLE
ucneitanus, MIla; $,u 9, - TeMnepaTypa BO3MyXa B KOpIyCe IeHepaTopa B Hadale M KOHIE
UCITBITAHUSI.

Berancnennas no GopmyJie cyTouHast yTedka BO3[yXa He JI0JKKa Ipesbimats 1,5 %.

AV = 100|:1 -

6.21 11, K, T, M. OnpeneneHue CyTo4HOH yTe4KH BOAOPOAA

CyTtounast yreuka Bojopona (NpuUBeNEeHHass K HOPMajbHBIM YCJIOBHSM) B TI€HEpPATOpE,
ompeneneHHas no ¢popmye myHkTa 6.20, moymkHa ObITh He OoJIee 3HaYEHMI:
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3 M — s reHepaToOpPOB MOLIHOCTHIO 10 32 MBT;

7 — s reHepaToOPOB MOLIHOCTHIO 110 63 MBT;

10 M — maist TeHepaTopPOB MOMIHOCTHIO A0 110 MBT;

12 M — maist reHepaTopPOB MOIMIHOCTHIO A0 800 MBT;

18 M — 1715t reHepaTopOB MOLIHOCTBIO cBbie 800 MBT.

CyTOuHBIN pacXon ¢ y4eTOM NPOAYBOK AJI MOAAEPKaHHUs YUCTOTBI BOIOPOAA IO IyHKTY 6.25 -
He 6onee 10 % obLrero KoM4IeCTBa ra3a B MalInHe IPH pabodeM TaBIeHH.

CyTouHBIif pacxo/ BOAOPOAa B CHHXPOHHOM KOMIIEHCATOPe OKeH ObITh He Gonee 5 % obmiero
KOJIMYECTBA ra3a B HEM.

6.22 11, K, T, M. KoHTpo/ibHBIIi aHAIH3 YHUCTOTHI BOAOPOAA,
HOCTYMAIOIIEro B reHepaTop

B mocrynarpomem B reHeEpaTop BOXOPOIE COLEprkaHKe KHUCIOpPona Mo 00bEMY He HOIKHO ObITh
Goxee 0,5 %.

6.23 11, K. KonTposibHOE H3MepeHHe Hanopa, co31aBaeMoro
KOMIIPeccopoM y Typooreneparopos cepun TT'B

H3mepeHue MpOU3BOAUTCS TP HOMHHAJIBHOII YacTOTE BpAlLEHHUs, HOMHHAIBHOM M30BITOYHOM
nasieHun Bogopoaa, pasHoM 0,3 MIla, uncrore Bogopona 98 % u TeMmepaType OXJIaKIAOLIEro
raza 40 °C.

Hamop nomkeH mpumepHo coctasyath 8 kIla (850 mm Box. cr.) mmst typboreneparopos TI'B
mourHocThI0 200-220 MBT 1 9 kI1a (900 mwm Box. ct.) ans typborenepatopos TI'B-300.

6.24 11, K. IIpoBepka mpoXoauMOCTH BEHTHISIIHOHHBIX
KAaHAJI0B 00MOTKH POTOpa TypOOoreHeparopa

IpoBepka mpou3BOAUTCA Y TypOOI€HEPaTOPOB ¢ HETIOCPEACTBEHHBIM OXJIAXKACHHEM OOMOTOK 110
HMHCTPYKLUSAM U3TOTOBUTENEH.

6.25 I, K, T, M. KoHTpoOJ/IbHBIH aHAJH3 COAEPKAHUSA
BOJOPOJA U BJA’KHOCTH ra3a B KOPIyce reHepaTopa

Conep:kaHue BOZOPOAa B OXJAXKAAIOIIEM ra3e B KOPIycaX FeHepaTopoB C HEMOCPEICTBEHHbIM
BOIOPOJAHBIM OXJTAXKACHUEM O6MOTOK U CHUHXPOHHBIX KOMIICHCATOPOB ¢ HEMOCPCACTBCHHBLIM W
KOCBEHHBIM BOZIOPOAHBIM OXJIAKIEHHEM JOJDKHO ObITh HE MeHee 98 %; B KOpIycax IeHepaTopoB ¢
KOCBEHHBIM BOZOPOIHBIM OXJIaXKAECHHEM NpH H3OBITo4HOM JaBieHHH Bomopona 50 kIla u Bbime —
97 %, npu U3OBITOUHOM JaBIeHHH Bomopona 10 50 kIla— 95 %.

ConeprxaHue KHCIOPOAA B ra3e y TypOOreHepaTopoB ¢ BOXOPOAHBIM OXJIaJKISHHEM BCEX THIIOB U
CHHXPOHHBIX KOMIIEHCATOPOB HE NOJDKHO TNpeBbINaTh B 3Kcriyatauuu 1,2 %, a mpu BBOIE B
SKCIUTYaTaLHIO U NOCHIE KaTHTaIbHOrO PEMOHTA NPH YucToTe Bopopona 98 u 97 % - COOTBETCTBEHHO
0,8 u 1,0 %, B MOIUIAaBKOBOM THApO3aTBOpe, Oauke MPOAYBKH M BOAOPOAOOTHENUTENBRHOM Oake
MAaCJIOOUHUCTHTENILHOH YCTAaHOBKH - He 6onee 2 %.

B rasosoii cucteMe TypOoreHepaTopa, B KOTOPOil MPOHUCXOAUT MOCTOSTHHAS LUMPKYJALMA rasa
(xopmyc reHepaTopa, TPYOOIIPOBOAB!I OCYLIMTENs, WMIYJbCHBIE TPYOKH Tra30aHalu3aTopa),
mpoBepsAeTca €ro BIaxHOCTb. IIpn 3ToM Temmeparypa TOYKH pPOCBI BONOpPOAa B KOpIyce
Typboreneparopa npu pabodeM naBleHUH JOMKHA ObITh HUDKE, YEM TEMIepaTypa BOABI Ha BXOJE B
ra3ooxjagurene, Ho He Bbimre 15 °C.

TemnepaTtypa TOYKH pOCBI BO3IyXa B KOpIyce TypOoreHeparopa C TMOJNHBIM BOISHBIM
OXJIAXKACHUEM HE NOJDKHA MPEBbIINATH 3HAYCHHA, YKa3aHHOTO B MHCTPYKUHUHU U3TOTOBUTEIIA.
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6.26 I1, K, T, M. KoHTpoJ/ibHBIIi aHAJIHN3 ra3a Ha coJep:KaHue
BOJIOPO/Ia B KAPTEPaX NONMIHITHHKOB, CJIMBHbIX
MAacCJIONPOBOAAX, B TA30BOM 00bEME MACASAHOT0 0aKa U
IKPAHHPOBAHHBIX TOKONPOBOAAX

IMpu aHanu3e npoBepsieTcst CoAepKaHHe BOAOPOa B YKa3aHHbIX y3JaX. B macnsHoM Gake cienioB
Bogopoaa Obitb He pomwkuo. ConepkaHne BOINOPOAA B KapTepax HOMIIHITHUKOB, CIHBHBIX
MaCJ'IOHpOBOI[aX, C')KpaHI/IpOBaHHbIX TOKO]'[pOBO,ElaX, KO)nyaX J'[HHeﬁHbD( Hu HyJ'leBbIX BbBIBOAOB
TIOJKHO OBbITh MeHee 1 %.

6.27 11, K, T, M. IIpoBepka pacxoga Macjia B CTOPOHY
BOAOPOAA B YILUIOTHEHHUAX I'€HEpaTopa

ITpoBepka NpOU3BOAUTCS Y T€HEPATOPOB C BOXOPOAHBIM OXJIAXKAESHHEM C MOMOLLBIO NaTpyOKOB
IUTS KOHTPOJIS Macja, yCTAHOBJICHHBIX HA CIMBHBIX MacJONPOBOJaxX yIUIOTHeHUH. J{jd reHepaTopos,
y KOTOPBIX HE MPedyCMOTPEHbl Takhe MaTpyOKH, MpoBEpKa NMPOM3BOIAMTCS HU3MEPEHHEM Pacxopa
Macjia B ITOILIABKOBOM 3aTBOpPE MPH BPEMEHHO 3aKPBITOM BBIXOIHOM BEHTHJIE 3a ONpeIeNeHHbIN
MIPOMEXXYTOK BpeMeHH. Pacxom Macia B CTOPOHY BOAOPOAA He JOJDKEH INMPEBBINATh 3HAYCHHIA,
YKa3aHHBIX B HHCTPYKINAX M3TOTOBUTEIS.

6.28 11, K, T. OnpoGoBanne peryJjsiropa ypoBHs Macjia B
ruapo3aTBope AJIsl CJIMBa Macja U3 YIVIOTHEHHH B CTOPOHY
re’eparopa

OnpoOoBaHue TMPOU3BOIUTCS Y TEHEPATOPOB € BOIOPOAHBIM OXJIAKAEHHEM MpH pabodeM
HOMUHAJIbHOM JaBJICHWH BO3[yXa WIH BOAOPOAa B KOpIyce reHeparopa. JluanmasoH HW3MEHEHUS
YPOBHE# Macyia B THAPO3aTBOPE NOJKEH COOTBETCTBOBATH TPEOYEMBbIM YPOBHSAM IMPU OTKPHITHH H
3aKpPBITHH ITOILIABKOBOI'O KJIANAHA.

6.29 I1, K. I'mapaBanveckue ucnbiTanus OygpepHoro 6axa u
TPYOONPOBOAOB CHCTEMBbI MAC/JI0CHAOKEHHsI YIUIOTHEHMI

HcnelTaHyue NpOU3BOAUTCSA Yy TEHEPATOPOB C BOLOPOAHBIM OXJIAKICHUEM IIPH JaBICHUU Macla,
paBHOM 1,5 pabouero nasieHus raza B KOpITyce IeHepaTopa.

TpyOomnpoBoabl cucTeMbl MacIOCHAOXKEHNS YIUIOTHEHHH OO Peryisitopa mepernaia AaBjieHus,
BKJIFOYasi [ITOCJICAHHUIA, HCIBITHIBAIOTCS IIPU MAABJCHWH Macnia, paBHOM 1,25 HaubojbLiero
JOMyCTUMOTO pabouero naBjeHHs, CO31aBaeéMOr0 HCTOUHIKAMH MAaCJIOCHAOKESHHSL.

IIpomomKUTENbHOCTE UCTIBITAHUM 3 MUH.

6.30 I1, K, T. IIpoBepka paGoThl peryJiiTopoB JaBJICHUS
Macja B cXxeMe Mac/Ja0CHAOKeHHs YIJIOTHeHHii

ITpoBepka NPOM3BOOUTCA Y TEHEPATOPOB C BOAOPOAHBIM OXJAKACHHEM. PerynsTopsl QaBieHus
VIUIOTHSIIOIIEr0, KOMIIEHCUPYIOIIEr0 M IPIDKMMAIOIIEr0 Macell MPOBEPSIOTCS IPH PasIMYHBIX
JaBJIEHMSIX BO3AYXa B KOPITyCce T€HepaTopa B COOTBETCTBUHU C MHCTPYKLMEH H3rOTOBUTENS.

6.31 I1, K. IIpoBepka nmaek j000BbIX YacTeii 00MOTKH
cTraTopa

IIpoBepka NPOU3BOAWTCS y T€HEPATOPOB, MAKKM JIOOOBBIX 4acTell 0OMOTKM CTAaTopa KOTOPBIX
BBIIIOJIHEHbI OJIOBSHHUCTHIMH IPHIIOAMH (32 HCKIIOUEHHEM eHEPATOPOB C BOMSHBIM OXJIAXKIEHHEM
00MOTKHM).

ITposepka naek Mpu KaUTAIBHBIX PEMOHTAX, a TAKKe MPH 00HAPYKeHHH NIPU3HAKOB YXYAIIECHUS
COCTOsIHUSI TIA€K B Me)erMOHTHI:II‘;I nepuon, MNpOU3BOAUTCA MO PEUHICHUID TEXHUYECKOro
PYKOBOIUTEISI CYOBEKTA SIIEKTPOIHEPTETHUKH.

KavecTBOo maexk MATKMMHU W TBEPABIMH MPUIIOSMU KOHTPOJUPYETCS MPU BOCCTAHOBUTEIBHBIX
PEMOHTaX C YACTHYHOW WIIH MTOJIHON 3aMEHOH 0OMOTKH.
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Meron TpOBEepKH U KOHTPONST COCTOSHHMS TMaek (BHXPEBBIX TOKOB, YJIbTPa3BYKOBOIL,
TEPMOUHINKATOPAMH U TepMOIIapamu, IpudopaMu UHPPAKPACHOI TEXHUKH U JIP.) YCTAHABIHBACTCS
PEMOHTHOM MK CTIEHUAIN3UPOBAHHON OpraHu3aluen.

6.32 I, K, M. l3mepeHne 31eKTPHYECKOr0 HANPSIZKeHH st
MECKAY KOHIIAMHU BaJjila H HA H30JIUPOBAHHBIX MMOAIIMITHUKAX

IIpousBomurcs y paboTaOIMHUX T'eHEpaTopoB, MMEKOIMMHUX ONMH WIM 00a M30JIMPOBAHHBIX OT
KopIyca (3eMITi) KOHI[a Bajla pOTOpa.

Jns onpenmeneHuss IEJAOCTHOCTH H3OJMLMM TNOALIMITHHKA TypOOreHepaTopa W3MEpSIOTCS
HanpsDKeHHe Mexnay crosikoM (oOofimoi) mnopmmnmHuka W (YHAAMEHTHOH IUIHTOH (Iipu
IIYHTUPOBAHUH MACTISHBIX ILUIEHOK LIEeK Bajla POTOPA) U HANpPsHKEHNE MEXAy KOHLAaMH Bajla POTOpa.

Ilpu wcnpaBHOW H3OMILMU 3HAYCHUS] [BYX H3MEPEHHBIX HAIPSDKEHWH [JOJDKHBI ObITh
IIPaKTUYECKN OXUHAKOBEL.

Pasmuune Gonee ueM Ha 10 % yxa3blBaeT HA HEUCTIPABHOCTD M3O0JISLINH.

ITpu mpoBemeHNM U3MEpPEeHHII B COOTBETCTBHH C [9] CONPOTUBJICHHE H3OMALUMU KOpIyca
MOAIIUITHIKA JOJUKHO ObITh He MeHee 2 KOM, COMPOTHBIEHHUE M3OJSILUU MACISIHON IUIEHKH - He
Meree 1 kOm.

HCHpaBHOCTb H30JAUU MOALIUITHUKOB U MOANATHUKOB TUAPOT€HEPATOPOB CIEAYET NPOBEPATHL B
3aBUCHMOCTH OT UX KOHCTPYKLHH JTUOO0 MO YKA3aHUIO U3TOTOBUTEIIS, JIOO CrIocOOOM, IPHMEHSIEMbIM
Ha TypOoreHeparopax.

3Ha4yeHHe HANpPSKEHHs MeXIy KOHLAMH Bajla He HOPMHPYETCA, HO pe3Koe YBEJIM4eHHE ero 110
CPAaBHEHHIO C U3MEPEHHBIM paHee IPH TOH ke Harpy3Ke MaLIMHbI MOXKET YKa3bIBaTh HA H3MEHEHHE
OIHOPOAHOCTH M CHMMETPUYHOCTH B MATHHTHBIX LIETSIX CTATOpa U POTOpA.

6.33 UcnpiTanne KOHNIEBBIX BLIBOIOB OOMOTKH CTATOPA
TypOoreneparopa cepuu TI'B

IToMuMoO ucTBITAHHU#, yKa3aHHBIX B Tabuunax 6.1 u 6.4, KOHIIEBbIE BHIBOJbI ¢ KOHIEHCATOPHON
CTEKJIO3MIOKCHUAHON H30JIIIHEH MOABEPraroTCs HCIIBITAHMSIM IO MOAIYHKTaM 6.33.1, 6.33.2.

6.33.1 I1. M3MepeHue TaHreHca YIJIa AHIIEKTPHYECKUX noTeps (tgd)

H3mepeHue NMpOWU3BOAMTCS IEpes] YCTAHOBKOH KOHLIEBOrO BbIBOAA Ha TypOOreHepaTrop mnpu
HCTbITaTENbHOM HanpsokeHnd 10 kB 1 remmepatype okpykaromero Bo3ayxa 10-30 °C.

3HaueHue tgd cOOpaHHOrO KOHIEBOrO BBIBOAA He JODKHO mpesbimiarh 130 % 3HaueHws,
TMOJIyYEHHOTO IIPH M3MEPEHHAX H3rOTOBHUTENEM. B cilydae m3MepeHus tgd KOHLEBOro BbiBoza 6e3
($haphopOBBIX TOKPHIIIEK €r0 3HAYSHHE HE AOJDKHO HPEBhINaTh 3 %.

B skcmayaranuu u3Mmepenue tgd KOHIIEBBIX BBIBOXOB He 00s3aTENIbHO M €r0 3HAaUYE€HHE He
HOPMHPYETCSL.

6.33.2 11, K. HcnibITaHKs HA ra30i0THOCTH

HcnpiTanne Ha ra3ouIOTHOCTh KOHIICBBIX BBIBOJAOB, HCIBITAHHBIX HU3TOTOBUTCICM OaBJICHUCM
0,6 MITa, npousBozuTcs AaBI€HUEM cxaToro Bo3ayxa 0,5 MIla.

KoH11eBO BBIBOJ CYMTAETCS BBIACPKABIINM HCIBITaHUE, ecnu npu Aasnenny 0,3 MIla nanenne
naBieHus1 He npesbimaer 0,5 MM pr. cT./4.

6.34 K. Jnpockonu4eckuii KOHTPOJIb

Ilpn KaxAOM KaNHUTaJbHOM PEMOHTE ICHEpPaTopa PEKOMEHAYeTCs MPOM3BOAUTL KOHTPONbL C
HOMOILLBIO ONMTHYECKHX HJIH BUIEOIHIOCKOIOB CIENYIOINX YacTell reHepaTopa:

- TpyOKH ra3zooxnagurenei,

- 1000BbI€ 4aCTH OOMOTKH CTaTOpa,

- 1000BbIe 4aCTH OOMOTKH pPOTOpA,

- 6ouka poropa,

- BEeHTWIILHOHHBIE KaHAJBI Ma30BOIl 4acTH OOMOTKHM POTOpa C HENMOCPEACTBEHHLIM ra30BbIM
OXJIAXK/ICHHEM,

I TTA AR T TITTAATATIA TANTIA Y ¥ AR FAMTATY A AMASAN A TTATTAAMAT AR ATITIT VA X MATIATTT TR E AT TROAATATTATITIAR £
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6.35 K. KoHTpo/Ib IVIOTHOCTH NPECCOBKH CTATH

B xaxablii KanmuTadbHBIA PEMOHT PEKOMEHAYETCS MPOBOAMUTHL YJIBTPAa3BYKOBOH KOHTPOJIb
IUIOTHOCTU MPECCOBKH CepAeYHHKa cratopa cornacHo [10]. OLeHka cOCTOSHMS aKTMBHOH CTay
NPOU3BOJUTCS MO 3HAYEHHIO BPEMEHU PACIPOCTPAHEHHs]  YIIBTPAa3BYKOBLIXK  KoyieOaHUI,
npuxopsmemMycs Ha 1 MM JuinHbl nakera. COCTOsSHUE aKTUBHON CTaIM OLIEHNBAIOT Ho Tabuuue 6.10.

Tabmina 6.10. YpOBHH COCTOSHIS aKTHBHOH CTaJIH CEpPACIHUKA CTATOpa

Bpewms zamepxxkn | Cpennee nasneHue Bpewmst pactipocTpaHeHs
p aznep P A p pacrpoctp TexHuueckoe
YIBTPa3BYKOBBIX peCCOBaAHMS yJIBTPa3BYKOBBIX
P . . COCTOSIHHE TOPLIEBBIX
konebaHui (Mxc) KpaiHUX koJnebanuii (MKC) Ha MM
30H CepACYHHKA
Ha HaXKAMHBIX He3ane4eHHbIX TOJILLMHBI 3aTIE4EHHOTO cratona
najbLax [IAKETOB raKeTa P
<15 Boree 6 xr/cm? Menee 0,8 Xopoliee
15-20 4-6 xr/cm? 0,8-1,2 VIOBJICTBOPUTEIIBHOE
20-40 2-4 xr/cm? 1,2-1,8 KPHTHYECKOE
>40 Megree 2 Kr/cm> Bonee 1,8 npenaBapuiiHoe

6.36 11, K. U3mepenne ypoBHSI YACTHYHBIX Pa3psiioB

KoHTposb o XapakTepucTuKaM 4acTudHbIX paspsanos (UP) 3a cocrosHneM H30sILH OOMOTKH
CTaToOpa PacHpOCTPaHSIETCs Ha TypOOTreHepaTopbl ¢ BO3AYLIHBIM OXJaXKICHHEM MOLIHOCTBIO OT
50 MBT u BhIIIE, & TAKXKE THAPOTreHepaTOPsI MOIMHOCTE OT 20 MBT 1 BBIIIE.

Ilepeuenb koHTpONUpyeMbIX 10 UP reHepaTopoB W IPHMEHAEMBIE IIPH 3TOM H3MEPUTENbHbIE
CHCTEMBI  YCTaHABJIMBAIOTCS [0  PELICHHI0 TEXHHYECKOIO  pykoBoAuTenss  cyObekTa
3MEKTPOIHEPTETUKHL.

6.37 I1, K, M. TypOunHOE Macji0 B CHHXPOHHBIX
KOMIIEHCATOpPax

TIpoM3BOAMTCS B COOTBETCTBHH C TPEeOOBAHMAMH NOKYMEHTOB H3IOTOBHTENEH 00OpyHOBaHHs
(CMHXPOHHBIX KOMIIEHCATOPOB) HE pexe 1 pasa B 6 MecC., eClid B HOKYMEHTax H3TOTOBHTEIS
OTCYTCTBYIOT TpeOOBaHHUs K Ka4eCTBY TYPOHHHOrO Maciia, IMOJUICKALIEro 3aMeHe, PEKOMEHAYeTCs
HCTIONIB30BaTh TPpeboBanmst Tabmie: 6.11.

Tabmuua 6.11. ITokazarenu kayecTsa TypOUHHOrO Macyia

3HaueHne
MoKa3aTeJst
KayecTBa Macia

Metoanl
HMCILITAHUI

I'OCT 5985-79,

HanmeHoBaHue mmoka3arens Ka4ecTBa

1 KucnorHoe un mr K T, H 0,3
ot oo sy | (019 rocT 11362-96,
’ I'OCT UCO 6619
2 Coneprxanue nuiama (obiee), % macchl, 0,005 [12]
MeHee (otcyTCTBUHE)
3 ConepsxaHue BOAbI, Yo MAacChbl, MEHEE 0,03 I'OCT P M3K 60814-2013

I'OCT 17216-2001
13 (npunoxenns A, BuT’),
I"OCT MCO 4407-2006

4 Knacc npOMBIIUIEHHOMN YUCTOTBI, HE
Gonee

5 3MmeHeHne KHHEMaTHYECKOM BSI3KOCTH OT

HCXOIHOTO 3HAYCHHUS JJISI MACJIa IEPe]] ero 10 I'OCT 33-2000
3aJMBKOIi B 000pynoBanue, %, He bonee™®
6 M3MeHeHue TeMnepaTypbl BCIBIIKH B
OTKPBITOM THIJIE OT IPEAbIIYLIETO 10 I'OCT 4333-2014

3nauenws, °C, e bonee™*
Mpumevyanue - [lokazarend 5 1 6 ONpPeNeIOTCA MO PEHICHHIO TCXHHYCCKOTO PYKOBOAHTENA OOBEKTA

AmavTRAlUANTATTETT TA nows 1 nana o raw
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7 MAIIUHBI IOCTOAHHOI'O TOKA (KPOME
BO3BY/JIUTEJIEI)

7.1 OneHka coCTOAHHSA H30JALHH 0OMOTOK MAalIHH
MOCTOSTHHOI'0 TOKA

MalunHbI HOCTOSIHHOTO TOK BKIIFOUYAIOTCS 03 CYIUKH MPH COONIOICHNH CIEAYIOLINX YCIOBHUIL:

a) JUIl MAIIHH MTOCTOSIHHOTO ToKa 10 500 B - eciiy 3HaueHHE COMPOTUBIEHHS H30JSILIUH OOMOTOK
HE MeHee NPUBEIEeHHOro B Tabmune 7.1,

6) misi MamMH MOCTOSIHHOTO TOKA Bhie 500 B - eciu 3HAUEHHWE CONPOTHBJIEHHS H3OJSILIHAH
00MOTOK He MeHee NMpHuBeAeHHOro B Tabnure 7.1 u 3HaueHne xo3dunmenta abcopbunu He MeHee
1,2.

7.2 11, K, T. U3mepeHne cONpoTHB/ICHHUST H30ISILUH

7.2.1 ConpoTuB/IeHHEe U30JISILIH 00MOTOK

W3mepenne NPOU3BOAUTCS IPH HOMHUHAJIBHOM HanpspkeHHH 00MOTKH 10 0,5 kB BKIFOYUTENIBHO
MeraoMMmeTpoM Ha Hampspkenue 500 B, a mpu HOMHUHAIBHOM HamnpsbkeHHH oOMOTkH Bbiute 0,5 kB -
MeraoMMeTpoM Ha HampspkeHue 1000 B.

H3mMepeHHOe 3HAUEHHE COMPOTHBICHUS HM3OJIHU MOJLKHO OBITH HE MEHee IPUBENCHHOrO B
tabmue 7.1. B oskcmiyatanMu CONPOTHBICHHE H30MSALUM OOMOTOK H3MepsieTCsl BMeCTe C
COETMHEHHbIMH C HUMH LIETIIMH U KaOeNsaMHL.

7.2.2 ConpoTuBIeHHE U30JSILUU OaHaAKeH
I/ISMepeHI/Ie MPOU3BOAUTC OTHOCUTEIBHO KOPITyCa U YACPIKUBAEMbIX UMU 0OMOTOK.
M3mMepeHHOe 3HaYeHHE COMPOTUBIIEHHUS U3ONISLIUH JOKHO ObITh He MeHee 0,5 MOwm.

7.3 11, K. UcnbITaHue H30/ISIMHH MOBLIINIEHHLIM
HANPSA)KCHUEM HpOMbllll.J]eHHOﬁ JacTOoThl
3HaueHNe HCIBITATEIBHOIO HATIPSKEHUS YCTaHABIMBAETCS 1O Tadmurme 7.2

HpOI[OJ'[}KI/ITe.]'[bHOCTb TPUITOKEHN UCTIBITATCJIBHOTO HAIIPSKECHUSA 1 MuH.

Tabmuua 7.1. HauMeHbInne A0MyCTHMbIEC 3HAYSHHUsI COMTPOTHUBIICHHS M30JIILUH OOMOTOK MALINH
MOCTOSIHHOT'O TOKa

TeMmenarypa Conporusienue uzomsinun Reor, MOM, mpy HOMHHAJIBHOM
O6MOT§I/I };pc HanpsDKeHUU Maiug, B
’ 230 460 650 750 900
" 27 53 8,0 9,3 108
20 1,85 377 5745 6,3 775
30 1,3 2,6 3,8 4.4 5.
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

Tabnuua 7.2. UcnbiTaTebHOE HANPSIKEHHE MPOMBILITIEHHOH YaCTOTHI AJIsl M30JSILUH MALIUH
MOCTOSIHHOT'O TOKa

Hcnbityemslii HcneitaTenpHoe
ITpumeuanue
DJIEMEHT HanpsbkeHue, kKB
1 ObmoTku IIpuHumaercs 1o HopMam, JLjist MaIIMH MOIHOCTBIO Oosiee 3 kBT
MPUBEICHHBIM B TaOIHULIE
6.2, IyHKT 6

2 bannaxu sikopst 1,0 To xe
3 Peocratel u 1.0 H3omsaumio MOXKHO HCIBITBIBATH COBMECTHO C
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Hcneityemblit HcnbitaTensHoe
IIpumeyanue
3JIEMEHT HanpsbkeHue, KB
MyCKOPETyJIHPOBOY H30JIILMEH enel Bo30yKaeHus
HBIE PE3HCTOPHI

7.4 H3Mepenne CONPOTHB/ICHHS MOCTOSIHHOMY TOKY

HsmepeHust NpoM3BONATCA Y TEHEPATOPOB, a TaKKe 3JIEKTPOABUIATENICH NPH XOJIOAHOM
COCTOSIHUM OOMOTOK MaluHbl. HOpMBI [OMYCTHMBIX OTKJIOHEHHH CONPOTHBICHHS NPHBEACHBI B
Tabmuue 7.3.

Tabmuma 7.3. HopMa OTKJIOHEHUs 3HaU€HUI COTPOTUBIICHUS TOCTOSTHHOMY TOKY

. Bun
Hcnbrryemslii 3neMeHT Hopma IIpumeyanue
HCIbITaHUsI

1 O6moTKH BO3OYKIEHUSA ILK 3HaueHHsI CONMPOTHBIICHUST OOMOTOK HE

JOJDKHBI  OTJIMYATbCS OT  HMCXOJHBIX

3HaueHni Oosee yeM Ha 2 %.
2 Ob6moTtka sikopst (MexIy ILK 3HauyeHus n3mepenHoro|3mepenus
KOJUTCKTOPHBIMH COMNPOTHBIICHHSI OOMOTOK HE JOJUKHBI|IPOM3BOMATCS Y
IIACTUHAMM) OTJIMYATBCS APYT OT Apyra Oosee 4eM Ha|MaInuH

10 % 3a HCKITIOYEHHEM CITy4YaeB, KOT/a|MOIHOCTHIO

5T0 00YCJIOBIEHO CXeMO# coenuHeHusl. |0onee 3 kBT
3 Peocratsr u II 3HaueHNe u3MepeHHoro{U3Mepenus
IIyCKOPEeryJIHPOBOYHbIE COTNPOTHUBIIEHHSI HE JIOJDKHO OTIHYATHCS|IPOU3BOISTCS HA
PE3UCTOPHI OT HCXOIHBIX NAaHHBIX Ooyiee 4YeM HalkaxaoM

10 %. OTBETBJICHUU

K He noskHO ObITh OOPBIBOB LETIEH

7.5 11, K. I3mepeHune BO3IyILIHBIX 3230POB MO MOJIOCAMH

U3mepenne npou3BOIUTCS Y FEHEPATOPOB, & TAKJKe 3JIEKTPOBUraTeieldl MOLHOCTbIO Oonee 3 kBT
IIpU IIOBOPOTE SIKOPSI - MEXKAY ONHON U TOM e TOYKON SIKOPSI ¥ IIOJII0CAMU.

Pasmepsl 3a30pOB B AHaMETPAJIbHO MIPOTHUBOIOJIOKHBIX TOYKAX HE JOJDKHBI OTJIIHYATBCA OPYT OT
npyra Gosee yem Ha +10 % oT cpemHero pasmepa 3a3opa (eciu B MHCTPYKLHH U3TOTOBHUTEJNS He
yCTaHOBJIeHbI OoJtee kecTKUE TpeOOBaHMU. ).

7.6 11, K. CHsiTHE XapaKTepHCTHKHA X0JI0CTOr0 X042 H
HCIBLITAHHE BUTKOBOI H30JIAIHH

Xapakrepuctka XX CHHUMAETCA y TE€HEpaTOpOB IOCTOSIHHOro Toka. IlogbeM HanpsokeHus
NPOU3BOAUTCS A0 3Ha4UeHUs1, papHoro 130 % HOMUHAIBHOTO.

OTKIIOHEHHs 3HAUSHUI CHATON XapaKTePUCTUKYU OT 3HaUCHUN XapaKTePUCTUKHN U3TOTOBUTENS HE
NOJIKHBI OBITH OOJIBLIE AOMYCTHMOM TOTPEIIHOCTH N3MEPEHUIA.

ITpy WUCTIBITAHMK BUTKOBOH H30JSIIMM MAIIMH C YHUCIOM MOJIOCOB OoJiee ueThipex 3HaueHHId
CPEIHErO HAIMPSKEHHUS] MEXIY COCEAHHMH KOJUIEKTOPHBIMH IUIACTHHAMH HE OJDKHO OBbITh BbILIE
24 B.

IIpoaOmKNTEILHOCTD HCIBITAHUS BUTKOBON U30JIALUHN 3 MHH.

7.7 11, K. TIpoBepka paGoThl MALIHH HA X0JI0CTOM XOAY
IIpoBepka MPOU3BOOUTCA B TeUeHHE He MeHee 1 u. OuenuBaercst paboyee COCTOSIHUE MAIIHHBI,
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7.8 11, K. Onpeaenenue npeaesioB peryJJHpOBaHUSs] YaACTOThI
BpaLleHus JJIEKTPoaABHUIraTesei

IIpon3BoauTCs Ha XOJIOCTOM XOAYy M IOJ HArpy3KOH Yy BJIEKTPOABMIATENEH C PETyJUpyeMOil
4aCTOTOW BpalleHUsl.
IIpenensl peryaupoBaHus AOJKHBI COOTBETCTBOBATH TEXHOJIOIMYECKUM AaHHBIM MEXaHU3MA.
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8 DJIEKTPOABUI'ATE/IM IEPEMEHHOI'O TOKA

8.1 N3MepeHue CONIPOTUBICHHUS H30IIUHU

ITpoussopuTcs: MEraOMMETPOM, HANpPsHKEHHE KOTOpOro ykasano B Tabumuue 8.1. lomyctumbre
3HAYEHHs COMPOTHBIICHHUs M30JAIMH U koddduimenta abcopbuun Reo/Ris' ykasaHel B Tabnumax

8.1-8.3.

8.2 OneHka coCTOSIHHSA H30/ISAIIHH 00OMOTOK
3J1eKTPOABHUraTeeii mpu pelmeHH: BOnpoca o
He00X0AUMOCTH CyIIKH

OJNeKTpOIBHUraTeN! IEPEMEHHOr0 TOKa BKIIIOUAIOTCA 03 CYIIKH, eCIIH 3HAUeHUsI CONPOTHUBIICHYS
u30sIHuKM 0OMOTOK U Koo durirenTta abcopOriuu He HIDKe YKa3saHHbIX B Tabiuiax 8.1-8.3

8.3 UcnbITanne NOBbINIEHHBIM HANPSKEHHEM
MPOMBIIIJIEHHOH YaCTOThHI

3Ha4YeHHe HCIIBITATEIBHOTO HANIPSUKEHHS IPHHUMAETCS COIvIacHo Tabuuie 8.4.
ITponoIDKUTEIBHOCTD MPUIIOKEHNS UCTIBITATEILHOTO HANIPSKEHNs 1 MUH.

8.4 11, K. U3mepeHue cONpOTHBIEHUS NOCTOSIHHOMY TOKY

I/Islvlepel—me MpOU3BOAUTCS MPU MPAKTHICCKHU XOJIOAHOM COCTOAHNU MalllMHbI.

8.4.1 O6moTKH cTaTopa 1 potopal

1 CompoTHBICHHE NOCTOSHHOMY TOKY OOMOTKH POTOpPA H3MEPAETCA Y CHHXPOHHBIX JICKTPOABHIATCICH H
ACHHXPOHHBIX 3JEKTPOABUraTeNeii ¢ ha3HBIM POTOPOM.

H3mepeHne npou3BOIUTCS y 3NIEKTPOABUTraTeNel Ha HanpsbkeHue 3 KB 1 Bbie.

ITpuBeneHHbIE K OOMHAKOBOM TeMIIEpaType M3MEPEHHBIE 3HAUYEHUs CONPOTUBJIEHHH Pa3IMuHbIX
(a3 oOMOTOK, a Taxxke OOMOTKH BO3OYXKIEHNsI CHHXPOHHBIX ABHIraTeled He NOJDKHBI OTIHYATHCA
IPYT OT ApYyra ¥ OT UCXOHBIX JaHHBIX OoJbine yeM Ha 2 %o.

Tabmuma 8.1. JlomycTiMBIe 3HaY€HHs CONPOTHUBIICHHS 30U U K0a(hduienta abcopOuyun

HormnycTumoe 3HaYeHHE

.. | Bun |Hanpspokenue
Hcnbityemblii COMNPOTHBIICHHUS U30JISILIMH,
U3Me- [MeraoMMmeTpa IIpumeuanue
3JIEMEHT MOw, u xosddrmuenTa
penust ,B
abcopOrmn
1 O6mortxkalll 2500/1000/ |B COOTBETCTBHHU v
craTopa /500** yKa3aHUsIMU TaOnuis 8.2.
K, T* s 3MeKTpoABHUraTeie,(B skcrutyatauMu onpeneiacHue
HaXOAALIMXCS B|ko3dpuineHTa abcopbumn
SKCIUTyaTaluy, AOMycTHMBIE[Reo"/Ris 00s13aTenpHO TONBKO
3HaueHUs COIPOTHBIICHUSI| ISt 3JIEKTPOABHIaTENeH
HU30JSILMH Reor U[HanpsbkeHueM Bbime 3 kB wim
ko3(puureHT abcopbunu He|MouHoCThIO 60sIee 1 MBT
HOPMHUPYIOTCS, HO JOJDKHBI
YUUTBIBATBCSI TPU  PELICHUH
BOIpPOCa O HEOOXOAUMOCTH HX
CYLUKH.
2 O6mortxkalll 1000 0,2 H3mepeHue MpOU3BOOUTCA Y
portopa (momyckaercst CHHXPOHHBIX
500) 3JIEKTPOIBUraTeNnei "

sexTpoaBuraresei ¢ GpasHbM



Bun | Hanpsoxenue

JonycTumoe 3HaueHue

Hcnbityembii CONPOTUBIICHUS U30JIALNM,
W3Me- | MeraoMmeTpa IIpumeuanue
3JIEMEHT MOwm, u xodddureHTa
peHust ,B
abcopOuun
K, T* - POTOPOM Ha Hanpskerue 3 kB u
BBIIE WM MOLIHOCTBIO Oonee
1 MBt
3 Tepmounmu|ll, K [250 -
KaTopbl c
COENUHUTENIbH
BIMHU
NpPOBOAAMH
4 Iogmunuuk|Il, K [1000 - HM3mepeHue mNpoU3BOAMTCA Y
u SJIEKTpOABUTaTeNei Ha

HamnpspkeHue 3 kB u  BbIIE,
MOJIIMITHUKY KOTOPBIX HMMEIOT

U30JISALUIO OTHOCUTEJNIbHO
KopIyca. Hsmepenue
MPOU3BOAUTCS  OTHOCUTENILHO
GyHOaMEeHTHON  IUIMTBI  TIpU
MOJTHOCTBIO coOpaHHbIX
MacJIONPOBOAAX. B
9KCIUTyaTalluu HU3MepeHHe

MPOU3BOJUTCS MPH PEMOHTAX C
BBIEMKOW pOTOpa

[IpuMedaHue - * [IpH TEKyLHX PESMOHTAX H3MEPSCTCA, €CIH A1 3TOTO He TPeOyeTcs CNCLHANBHO MPOBEICHHUS

JICMOHTKHBIX PalboT.

** CompoTHBNCHHE H30ILHH H3MCPICTCA NPH HOMHHAJIBHOM HAMPsDKCHHH OOMOTKH 10 0,5 KB BKIIOUHTEIHEHO
METAa0OMMETPOM Ha HanpspkeHue 500 B, mpH HOMHMHANBPHOM HampsbkeHHH 0oOMOTKH cBbime 0,5 kB no 1 xB -
MEraoMMETpoM Ha HanpspxeHde 1000 B, a npn HOMHHATLHOM HANPsDKEHHH OOMOTKH Bhiie 1 kB - MeraoMMeTpoM Ha

HanpspkeHue 2500 B.

Tabnuua 8.2. Jlonycrumble 3Ha4€HUs] COMPOTHUBJIEHHUS H30LUUH U K03 duirenta aGcopOuuu st

00OMOTOK CTaTopa 3JIeKTPOABHraTENeH

MouHoCcTh, HOMHHAJIBHOE

Kputepun olieHKH COCTOSIHUS H30JISILH OOMOTKH CTaTOpa

HaMpsKEHHE DJIEKTPOABUTATENS, BH]T
HA30JISIUN OOMOTOK

3HaueHue COIPOTUBIICHUA
u3osnyi, MOM

3HaueHue ko3dpurmenta

abcopbimu Reo/Ris

1 Mownocts Oonee S5  MBHr,
TEPMOpPEAKTHBHAST W  MHKAJCHTHAs
KOMMAYHANUPOBAHHAS M30JISLUS

CornacHo YCIIOBUAM
BKJIIOYUCHUA CHUHXPOHHBIX
TE€HEPAaTOPOB MYHKT 6.2,

2 Mowxocth 5 MBT u HuKe,
HaInpsHKEHUe BBILIE 1 kB,
TePMOPEAKTUBHAS U30JISIIHS

IIpu Ttemmeparype 10-30 °C
CONPOTHBIICHHE H3OJSILUN He
Hike 10 MOM Ha KUJIOBOJIBT

He

MeHee 1,3

temmneparype 10-30 °C

npu

KOMNAayHAUPOBAHHOI U30JIILIMCH,
HanpspkeHue cppime 1 kB, MOIMHOCTB
oT 1 10 5 MBT BKIIOYHTEIBHO, a TAKKE
IBUraTeNIn MEHbLIEN MOIIHOCTHU
HApyKHOW YCTaHOBKM C TakOH ke

YKa3aHHbIX B Tabyune 8.3

M30JIsIIMel HanpspkeHneM cBbitne 1 kB

HOMHHAJILHOTO JIUHEHHOTO
HaIPSDKEHUS
3  purareniu ¢  mukaneHtHoi|He HIKE 3HAYEHU, He auxe 1,2
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MoImHOCTh, HOMUHAIBHOE Kpurtepun oLieHKH COCTOSHUSI H30JSILIHH OOMOTKH CTaTopa
HaNPsOKEHUE JJIEKTPOABUIaTes, BUL | 3HaueHHe COMPOTHBIICHHUS 3HaveHne xodddurenTa
H30JBSIHH OOMOTOK u3oJsin, MOm abcopOru Reo/Ris
4  JIpurarequ ¢  MukaneHtHoi|He HUXE 3HAYEHUH, |-
KOMITAYHAUPOBAHHON H30JIIIHeH, [yka3aHHbIX B Tabmure 8.3.

HampspkeHue cBbie 1 kB, MomHoOCTb
veHee 1 MBT, kpome yka3aHHBIX B

MyHKTe 3
5 Hampsoxenue Huke 1 kB, Bce Bunbl|He nHumxe 1,0 MOwM npuf-
U30JALMA Temnepatype 10-30 °C

Tabmuua 8.3. HauMeHbIue JOMyCTHMbIE 3HAUEHHS CONPOTUBJICHUS HU30JIALIUH AJIS
ayeKTpoABUraTenei (tTabnuna 8.2, noxnyHKTH 3 u 4)

Comnporusnenue u3oisiiuu Reor, MOM,
Temmeparypa
o6MOTKH. °C MPY HOMHHAJHHOM HANpsHKEHHH 0OMOTKH, KB
’ 3-3,15 6-6,3 10-10,5

19 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

Tabmuua 8.4. McnbiTaTenbHbIC HAIPSKEHUS POMBIIIJIEHHOH YaCTOThI A1 0OOMOTOK
9JIEKTPOABUraTesIsl IEPEMEHHOIO TOKa

HomunaneHOE
Bun MoHocTb
N HaIpPsDKCHHE Hcnbiratenbaoe
HcnbITyeMblil 3JIEMEHT | HCHBI- |3JIEKTPOIBUTATEIS
SJIEKTPOJIBUTATEIS, Hanpsbkenue, kB
TaHUs , KBT B
1. O6motka craTopa™** II |Menee 1,0 Huxe 0,1 0,8 (2Unont0,5)
Ot 1,0 u go 1000 Huxe 0,1 0,8 (2Unont1)
Beie 0,1 0,8 (2Unont1), HO HE
MeHee 1,2
Ot 1000 u Gonee Ho3,3 0,8 (2Uuont1)
BKJIFOUUTENBHO
Ot 1000 u Gosee Csorme 3,3 10 6,6 |0,8-2,5Unom
BKJIFOUHUTEBHO
Ot 1000 u Gonee Csbiiue 6,6 0,8 (Unowt3)
K |40 u OGomnee, a 0,4 u HUXKE 1,0
TaKXKe
5JIEKTPOABUTATEIN 0,5 1,5
OTBETCTBEHHBIX 0,66 1,7
MEXaHU3MOB™ 2,0 4.0
3,0 5,0
6,0 10,0
10,0 16,0
Menee 40 0,66 1 HIKE 1,0
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HomunanbsHOe
Bun MoIHoCTh
. HaIPsOKCHUE HcneirarenpHoe
HcmbiTyeMblil 5JIEMEHT | KUCHBI- |3J1€KTPOXBUTrATENS
3JIEKTPOABUTATEIIS, HamnpsbxeHne, kKB
TaHUs , KBt B
2. Obwmorka poropal II |- - 8-kpaTtHoe Ugowm
CHHXPOHHBIX CHUCTEMBI
DJIEKTPOABHUraTENeH, BO3OYKIEHHUs, HO He
IpedHa3HAYEeHHBbIX  OJIA menee 1,2 u He Gonee
HETIOCPEACTBEHHOT 0 2,8
mycka, ¢  OOMOTKOI
BO30YKICHUS,
3aMKHYTOH Ha pesuctop| K |- - 1,0
150158 HUCTOYHUK
TUTAHUST* **
3. O6morka poropal| ILK |[- - 1,5Up**, HO He meHee
3JIEKTPOABUraTesIs c 1,0
(bazHbIM poTOpoM* **
4. Pesucrop wermu| ILK |- - 2,0
rareHus IoJIst
CHHXPOHHBIX
IBUTATEJIEH.
5. Peocratsr ul ILK |- - 1,5Up**, HO He MeHee
Iy CKOPETYJINPOBOYHBIE 1,0
PE3NCTOPEL

IIpumewanue - * McnsiTanne HEOOXOTHMO MPOM3BOIHTE PH KAIATATEHOM PeMOHTE (0€3 CMEHBI 0OMOTOK)
TOTYAC IOCNIC OCTAHOBA 3ICKTPOABUIATENA A0 €T0 OMKCTKH OT 3arPA3HECHHA.

** Up - HAMPsDKSHUE HA KOJIbLAX IIPH PA30MKHYTOM HCMOABHKHOM POTOPE H NMOJHOM HANIPSDKCHHH HA CTATOPE.

*¥#% C paspelIeHHS TECXHHYCCKOTO PYKOBOIHTCII CYOBCKTA 3JICKTPOIHCPTCTHKH HMCIBITAHHE JBHTATCNCH
HanpspkeHHeM 10 1000 B npu BBoAC B 3KCILTYyaTALMIO MOKET HE MPOU3BOAUTBCA.

8.4.2 PeocTaThl U MyCKOPEryJIMPOBOYHbIE Pe3UCTOPBHI
JIs peocTaToB U MyCKOBBIX PE3UCTOPOB, YCTAHOBJICHHBIX HA 3JIEKTPOABHTATEIIX HANPSKEHUEM
3 kB u BbIlE, CONMPOTHUBICHUE U3MEPSETCS HA BCeX OTBETBIEHUsX. A snekrpoaBurarenei

HanpsoKkeHueM Hike 3 kB usMepseTcs odlinee cONpoTHRIIEHIE PEOCTATOB U MyCKOBBIX PE3UCTOPOB U
MIPOBEPSETCS LIETIOCTHOCTD OTIIAEK.

3HaueHus1 COIPOTUBJIEHHH HE TOJKHBI OTJIMYATHCS OT HCXOAHBIX 3HauUeHui dobiire yeM Ha 10 %o.
ITpu KanmuTaIbHOM PEMOHTE IIPOBEPSIETCS LIETIOCTHOCTD LieTIeH.

8.5 11, K. I3mepeHue BO3YLIHOTO 3230Pa MEXKAY CTAIbIO
poTopa H cTaTropa

H3mepeHune 3a30pOB JODKHO IMPOU3BOIUTHCSA, €CIIH IO3BOJAET KOHCTPYKIMA 3IeKTPOIBUraTeN .
Ilpu sTom y siexTpoxBurareneil momuocTbio 100 kBT u Oonee, y Bcex 3neKTpOABUrareneii
OTBETCTBCHHBIX MEXaHU3MOB, a TaKXE Yy SHGKTpOZ[BHFaTeJIefI C BBIHOCHBIMHU TIOOIIUITHUKAMU H
HOJIIUITHUKAMH CKOJIB)KEHHsS BEIMYMHBI BO3AYLIHBIX 3a30pPOB B MECTaX, PACIIOJOXKEHHBIX IO
OKPY’KHOCTH POTOpa M COBHHYTBIX APYr OTHOCHTENbHO Apyra Ha yronm 90°, mim B Mecrax,
CIIELIHAJIbHO IPEIYCMOTPEHHBIX NIPH H3TOTOBJIEHUM 3JIEKTPOABUIATENA, HE JOJDKHBI OTIMYATBHCS
Gosnbure yem Ha 10 % OT cpemHEro 3HaYEHHUS.

8.6 11, K. 3mepeHue 3a30p0B B NOAIIUNHUKAX CKOJIbKEHUS

VBenuyeHre 3a30pOB B IOALINITHUKAX CKOJbXkeHUs1 Oojiee 3HAUEHU, MpuBeNeHHbIX B Tabiwie
8.5, yka3bIBaeT Ha HEOOXOAUMOCTD TI€PE3aIUBKHU BKJIAbIIIA.

Tabmuna 8.5. JlonycTHMbIe BETUMYUHEL 3a30POB B IOALIMITHUKAX CKOJIBXKEHHS 3JIeKTPOIBUTATEIIs

[ Homwmanwuwii nuamern | R3az0n MM TIDU 9acTOTe RNATIEHUsT 06/MUH |
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Baja, MM Ot 1000 o 1500 Csbpiie
Jlo 1000 (BKJIFOYUTENIBHO) 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
181260 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 paGoThI 3J1eKTPOABHUIaTE/Isl HA X0JIOCTOM
XOAY UM ¢ HECHATPY’>K€HHBIM MEXaHU3MOM

[Tpou3BOaMTCS y 3IEKTPOABUraTeNel HanpspkeHreM 3 kKB u Bbimne. 3HaueHne Toka XX 111 BHOBb
BBOJMMBIX 3JIEKTPOABUTATEIEH HE HOPMHUPYETCSI.

3HaueHne Toka XX Mocjie KamuTaJbHOTO PEMOHTA 3JIEKTPOABUraTeNs HE JOJUKHO OTINYAThCS
Gonbure yeM Ha 10 % OT 3Ha4eHMS TOKA, U3MEPEHHOTO IIepe]] €r0 PEMOHTOM, NPU OAUHAKOBOM
HAIPSDKEHUN Ha BBIBOIAX CTAaTOPA.

IIpomO/KUTEILHOCTD POBEPKH SIIEKTPOABUrATENEH TOJDKHA ObITh HE MeHee 1 4.

8.8 I1, K, M. U3mepenne BuOpanuu moIIANMHAKOB
3JIEKTPOABHIATEJIsA

UsmepeHne IPOM3BOMUTCS Y 3IEKTPOIBUraTeNel HanpsokeHueM 3 KB m BhIIIE, a Takxke y BCeX
3NEKTPOJBHUIraTeNeil OTBETCTBEHHBIX MEXaHH3MOB.

BepTukanbHas ¥ TOMEpPeYHAsl COCTABISIOMME BUOpauuH (CpeHEKBanpaTHYECKOe 3HAYEHHE
BUOPOCKOPOCTH TN pa3Max BUOPOCMEILEHHU ), U3MEPEHHbIE Ha MOAIUIHUKAX SNEeKTPOJIBUraTeNe,
COYJICHCHHBIX C MEXaHU3MaMH, HE€ MOJIKHBbI MPEBLINIATH 3Ha‘IeHHﬁ, YKa3aHHbIX B HUHCTPYKLUAX
H3TOTOBUTEJI.

Ilpu OTCYTCTBMM TAaKMX yKa3aHWil B TEXHHMYECKOH NOKyMEHTalLUM BHUOpanys IMOAIIHITHAKOB
SJIEKTPOIBUraTeNei, COWICHEHHbIX C MEXaHH3MaMH, He IOJDKHA ObITh BbILlIE CAESAYIOMMX 3HAYEHUIA:
CHHXpOHHasl 4acToTa BpameHusi, 06/mud | 3000 | 1500 | 1000 | 750 u menee
Bubparysi OAIUIHIKOB, MKM 30 60 80 95

INepronu4yHOCTh U3MEpEHHiT BHOPALMH Y3JI0B OTBETCTBEHHBIX MEXaHHW3MOB B MEXXPEMOHTHBIH
HepUOA IOJKHA OBITh YCTAHOBJIEHA MO IPadyKy, YTBEPXKACHHOMY TEXHHYECKHM PYKOBOAUTENIEM
CyOBbeKTa 3JIeKTPOIHEPTETHKH.

8.9 11, K. U3mepenue pa3zbera poropa B 0C€BOM HANPABJICHUHA

H3mMepeHne MpOU3BOAUTCS Y SNEKTPOABUTaTENeH, MMEIOIINX MOMUITHUKH CKOJbxKeHus1. OceBoit
pasber poTropa BUraTess, He COeTUHEHHOTO C MEXaHH3MOM, 3aBHCHUT OT KOHCTPYKI[HH IBHUIaTes,
MPUBOAUTCSA B TEXHUIECKOH AOKYMEHTAaLMH HA JBUTATENb U AOJDKEH COCTaBJLTh OT 2 10 4 MM Ha
CTOpPOHY OT HEWTpPaJbHOTrO HOJIOKEHHs OMpeAeNsIeMOro eiiCTBHEM MarHUTHOTO MOJS TIPH
BpALLEHHH POTOpA B YCTAHOBUBLIEMCS PeXXUMe H (PUKCHPYEeMOro METKOii Ha Baiy.

Pasber poropa nmposepseTcs IpH KalHUTaJIbHOM PEMOHTE Y 3JICKTPOABHIaTeIel OTBETCTBEHHBIX
MEXaHH3MOB WU B CJIy4ae BBIEMKH pOTOpa.

! Ecnii B HHCTPYKLMHU N0 SKCIIyATANMHA HE OTOBOPEHA APYrad HOPMA.

8.10 I1, K. IIpoBepka paGéoThl 3JIEKTPOABHTATEIS MO
Harpy3koi
IIpoBepka NPOH3BOAUTCA NPH HEM3MEHHOH MOLIHOCTH, NOTPeOIAeMOil 3JeKTPOABUraTeeM H3

cern He MeHee 50 % HOMMHaJBHOH, U MPH COOTBETCTBYIOLIEH YCTaHOBMBIUEWCS TeMIIEpaType
obmotok. IIpoBepsieTcs TemnoBoe H BUOPALIMOHHOE COCTOSHUE BUIATEI.
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8.11 I, K. 'mapaBinveckoe HCILITAHUE BO3AYX00XJIAAUTEIsI

Hcmbiranue npousBoautcsi u30brounbiM napieHueM 0,2-0,25 MIla B Teuenue 5-10 MuH, ecnu
OTCYTCTBYIOT APYT'H€ YKAa3aHUSI N3TOTOBUTEJISL.

8.12 K, M. IIpoBepxa HCIIPABHOCTH CTEp:KHEi
KOPOTKO3aMKHYTBLIX POTOPOB

IIpoBepka NPOM3BOAUTCS Y ACHMHXPOHHBIX JJICKTPOJBMIATENell MPH KAlHTaJNbHBIX PEMOHTAX
OCMOTPOM BBIHYTOrO POTOPA HMJIM CIIEHMAJIbHBIMH HCIBITAHHAMM, 2 B IPOLIECCE IKCIUTyaTalluH Mo
Mepe HeOOXOMUMOCTH - IO MyJIbCAlHsAM pabouero WM MycKOBOTO TOKa CTaTOPA.

8.13 UcnbiTanue Bo30yauTeeii

Hcnbrranue Bo30yauTeneil Mpou3BOANTCS Y CUHXPOHHBIX 3JIGKTPOZABUraTelied B COOTBETCTBUH C
yKa3zaHusAMH paszgena 38.

8.14. K. M3mepeHue ypoBHSI YACTHYHBIX Pa3psiioB

H3mepeHne ypoBHsA YaCTHYHBIX Pa3psiioB pacHpOCTpaHAETCA Ha ABMraTend oT 6 kB u Beime.
Ilepeuens xonTponupyemeix mo YP neurartenei, mpuMeHseMble NPH 5TOM JAHATHOCTHYECKHE
CHCTEMBI M TMEPUOMYHOCTb KOHTPOJISL, MPHHUMACTCS MO PELIEHHIO TEXHUYECKOTO PYKOBOAUTENS
CyOBeKTa 3JIeKTPOIHEPTETUKH.

H3smepenne YP B oOMOTKe cTraTopa ABHraTeneil peKOMEHAYeTCs HPOBOJHUTH INMpPH BBOJAE B
9KCIUTYaTALMIO M KaKIbIH KaIUTaIbHbIH PEMOHT Ha OCTAHOBJICHHOM ABUTaTeJIe Npu nojaaye GasHoro
HAIPSDKEHUs]  IIPOMBIIUICHHOH 4YacTOThl OT MOCTOPOHHEr0 HCTOYHHKA. PekoMeHmyercs
OIHOBPEMEHHO IIPOBOAUTHL KOHTPOJb UP kabeeil nuTaHus 51eKTPOABHIaTENEH.
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9 CUJIOBBIE TPAHC®OPMATOPBI',
ABTOTPAHC®OPMATOPLI U PEAKTOPBI?

9.1 I1. OnpenesieHue yc/a10BUii BKIIOYEHHUS
TpaHcpopmMaTopos
9.1.1 KoHTposb mnpu BBOJe B 3IKCILUIYATALMIO HOBBIX TpaHc(hOpMATOpOB H
TpaHC(OPMATOPOB, NPOLIEAIINX KAMUTAJIBHBIA WM BOCCTAHOBUTE/ILHbIII PEMOHT CO
CMEHOI1 00MOTOK U M30/1siuH ([IePBo€ BKIIHOYEHHE)
KoHTpOsB OCYIIECTBIIAETCSI B COOTBETCTBHM € TPEOOBAHUSIMHI HACTOSIIErO pasfesia, MHCTPYKLIUI
HU3TOTOBUTENEN 1 pekoMeHnauusmu [13-16].

9.1.2 KoHTposib mpu BBOAe B 3IKCIIYATALMI0 TPaHC(POPMATOPOB, MPOIIEALINX
KANUTAJIbHBIA PEMOHT B YCIOBUSX 3KCIIyaTauuu (06e3 cMeHbl 00MOTOK U U30J/ISILIMH)

KoHTponp OCyIIECTBsIETCST B COOTBETCTBHH C TpeOOBaHMSIMHM HACTOSIIETO pasiena Hu
VKa3aHUAMU, U3JIOKEHHBIMU B [17].

9.2 11, K, M. XpomaTorpaduyeckuii aHaIU3 ra3os,
PacTBOPEHHBIX B MacJie

Koutponr npoussogurcs:

- mus Kiacca HampspkeHust 35 kB -y OiouHbIX TpaHC(OpPMATOpOB, TpaHC(HOPMATOPOB
cOOCTBEHHBIX HYXXA U TPaHC()OPMATOPOB, UMEIOIINX CPEIHErOJOBYI0 Harpy3ky He Menee 50 % or
HOMUHAJBHOH (IIPM HaJM4uMM COOTBETCTBYIOINEH Meronuku orbopa npod aHanmusa rasos,
PAaCTBOPEHHEBIX B Macle);

- IUIst KJIaccoB HampsikeHns 110 kB u Brire — y Bcex TpaHC(HOPMATOPOB.

ITpu HeOOXOOMMOCTH TeXHHYECKHM PYKOBOAUTENEM CyOBEKTa 3JICKTPOSHEPIeTHKH MOXKET ObITh
OIIpesiesieH MOTOJHUTENbHBIN NepeueHb TPaHCPOPMATOpoB HampsbkeHueM 35 kB, momexxammx
KOHTPOJIO U JUarHOCTUPOBAHUIO 1O pe3yabTraTaMm XAPI' B macine.

Meroauku orbopa mnpod, TMOATOTOBKH M MPOBENEHHS XPOMATOrpadu4eckoro aHajamsa rasos,

PacTBOPEHHBIX B Maciie npuBeneHs! B [18] u [19].
ITpumedaHue— Bo3sMOXKHO MPHMEHEHHE APYTHX aTTCCTOBAHHBIX METOJOB AHANM3A PACTBOPECHHBIX B MACIIC
Ta3o0B.

CocrosiHne  TpaHcopMaTopHOro  0o0OpYNOBaHHMSA  PEKOMEHIYeTCs  OLEHHBaTb  IyTeM
COIOCTABJIEHHS U3MEPEHHBIX JaHHbIX C IPAHUYHBIMH 3HAYE€HUAMH KOHLIEHTPALIMHU ra30B B MAcIe, 110
CKOPOCTH POCTa KOHLIEHTPALMHU [a30B B MAacJIe, 110 COOTHOIISHUSIM KOHLEHTpaluUii AHarHOCTHYECKUX
rasoB (map rasoB) M rpaduYecKOMy KPHTEPHI0 C YUETOM OSKCIUIyaTaLMOHHBIX (haKTOPOB B
COOTBETCTBHH C pekoMeHaauysamu [20], [21] u apyrux aeficTByIOUX HOPMATHBHBIX JOKYMEHTOB MO
IMarHOCTHPOBAaHHIO CHJIOBBIX TpaHC(HOPMATOPOB.

Jind IyHTUPYKOLIMX PpEeaKTOpPOB OLIEHKA COCTOSHHUS MO pe3yabTaTaM aHajiu3a ras3os,
PacTBOPEHHBIX B MacCJi€, MPOU3BOAUTCA MO UHCTPYKIHUAM HU3rOTOBUTEIEN.

AHanu3 pacTBOPEHHBIX B MaCJi€ I'a30B I0JDKEH OCYILECTBILITLCS B CIENYIOLIHE CPOKH:

- Tpancopmaropel HanpspkeHuem 35 KB (OsouHble TpaHcpopMaTopbl, TpaHcHOpPMATOPBI
COOCTBEHHBIX HYXI U TpaHCHOpMATOpBI, HMEIOLIHE CPeIHErOIOBYIO Harpy3ky He menee 50 % ot
HOMHHAJIBHOIT) MOCJIE BKIIIOUEHHs X B pabOTy — B TEYCHHE MEPBBIX 3 CYTOK, Yepes 1 u 6 mec. mocne
BKJIFOUEHUs U fajiee — He peske 1 pasa B 6 Mec.;

- BCe TpaHC(HOPMATOPhI HANpsDKEHHEM 35 KB, HE3aBUCUMO OT HArPy3KH, MOCIE BKJIOYEHHS UX B
paboTy cienyeT KOHTPOJIMPOBATh B TEUEHUE NEPBBIX 3 CYTOK;

- Bce TpaHchopmaropbl 35 kB u Bblme - nepex BBOAOM B paboTy, Mepei Ha4aioM W IOcie
3aBEPLICHHS KAlUTAJIBHOIO M BOCCTAHOBHTENILHOTO PEMOHTa TpaHchopMaropa w/wim paboT ¢
Maciom;

! Ha Tpanchopmaropax ¢ KaGelbHBIME BBOJZAMH OOBEM HCTBITAHHI ONPEIENAETCA KOHCTPYKTHBHBIME

0COOEHHOCTAMH U PCKOMCHIALMAMYA H3TOTOBHTCIIA.
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- TparcopMaTops! HanpspkeHreM 110 kB u Bbllle mOCe BKIIOUEHHS HX B PabOTy - B TEUEHHE
nepBeIX 3 cyTok, uepe3 10 mueil, 1, 3 u 6 MecsIeB nocie BKIIOUEHUS U fajiee - He pexxe 1 pasa B
6 mec.

Jnst TpaHcopMaTOpOB C IpEnrnojaraeMeiM Ae(eKTOM NepUOAUYHOCTh oTOOpa mpob Macnia
YCTaHABIMBAETCS B KaXXIOM KOHKDETHOM ClIydae, MCXOAsA M3 COCTaBa M KOHLIEHTPALMM Ta3OB,
CKOPOCTH UX HapacCTaHUs B COOTBETCTBHUHU C pekoMermauusamu [20], [21] u HacTosimero noapasaena.

9.3 I1, K, M. OueHka Bl1aKHOCTH TBEpPAOH H30IALMH

IpousBopurcs y TpaHchopMaTopos HanpspkenueM 110 kB u Boite.

JonycTuMoe  3Hau€HHWE  BJIATOCONEPXKAHUsSI  TBEPHOM  M3OJSLHWM  BHOBb  BBOIOMMBIX
TpaHC(POPMATOPOB U TPAHC(HOPMATOPOB, IPOIIEIIINX KANUTAIBHBIN PEMOHT, - He Bbilie 1 %, a
SKCIUTyaTUPYEMBIX TpaHC(HOpMATOpOB - He Beilie 2 % Mo Macce.

Hust  TpancopMaropoB, OTPabOTABINMX  YCTAHOBJICHHblE HOPMAaTHBHO  TEXHHYECKOMN
IOKyMeHTaluell CpOKW, [HOIYCKaeTCs 3HAYeHHE BJArocoAepXKaHus TBEPHOH  H3OJALMU
TpaHC(OPMATOPOB, MPOLIEAIINX KAIWUTANbHbIH pPEeMOHT, - 2 %, a 3KCIUIyaTHPYyeMbIX
TpaHchopMaTopos - 4 % mo Macce.

OmnpeneneHue BIArocoAepKatust TBEPAOH M30JSLIK TPAHCHOPMATOPOB MPOBOTUTCSL:

- mepel BBOAOM TPaHC(HOPMATOPOB B OSKCIUIyaTAlMI0O M MHPH KAMUTEIbHOM PEMOHTE MpPH
TIOSIBJICHUH TIPU3HAKOB YBJIAXKHEHUS, YCTaHOBJICHHBIX U3MEPECHUAMU w/unu npu
IIPOLOJDKUTENLHOCTH NPeObIBaHMS aKTHBHOI YacT TpaHchopMaTropa Ha BO3AyXe, NPEBbIAIOLICH
yCTaHOBJIEHHbIE B yHKTE 9.1 [17];

- B IIEPHOJ BBIIOIHEHHs KalIMTAJIbHOTO PEMOHTA, [IPENYCMATPHUBAIOLIETO POBEACHHE PaboT 1o
MIOACYLIKE/TIPOMBIBKE TBEPAON M30JSIMH. TEXHONOTHs KOHTPOJSI CTEMEHH OCYLIEHHOCTH TBEPAOH
u3omiuun (opsAnok orbopa npob/o0pasIoB M30MALNNMY, TOYKH O0TOOpa M MOPSIOK WHTEPIPETALIAN
JIAHHBIX) ONPENeIsIeTCsI C YUeTOM BEIOPAHHOH TEXHONIOTHK 0OpabOTKH H3OJSILUH TPaHCHOPMATOPOB
B MIEPUOJ KaMMTAJILHOI'O PEMOHTA U U3JIaraeTcs B ONMCATENbHOM YaCTH TEXHOJIOTHH MPOLIECCa CYLIKH
U TIPOMBIBKU TBep,I[OfI HU30JIAAITUH, HBJ’IH}OH.IGI\/'ICﬂ HEOTbEeMJIEMOI COCTaB.]'[iHOlJ.Ieﬁ NpoeKTa
MPOM3BOAICTBA PabOT Ha BBIIOIHEHNE KAIIUTAJIbHOTO peMOHTa TpaHchopMaropa.

OmnpeneneHde  BIarOCOAEP)KAHWS  TBEPHON  M3OJALMM  TPAHC(HOPMATOPOB  MPOBOIAMTCS
MIPHOPHUTETHO M0 aHAJIM3Yy BJIArOCOHEPXKaHMS 3aI0KEHHbIX B 0Oak 0OpasuoB usomsauuu (mpu HX
Hajuun). IIpH uX OTCYTCTBHU TOHUKa 0TOOpa mpode! (0Opasua) TBEpAOH M30IALHN U MOPAROK HX
oTOOpOB OroBapHUBaeTCs B NMPOEKTE NMPOM3BOACTBA PabOT Ha BBLIMOJHEHHE KAlUTaJIbHOTO PEMOHTA
W/UIM MOHTaXa TpaHcopMaTopa.

B mporecce skcrutyaranuy TpaHchopMaTopa IOMyCKaeTCesi OLeHKa BIArOCOAEPKAHUS TBEPHOH
M30JLILMH PACUETHBIM MyTEM IO Pe3yJIbTaTaM M3MepeHHs TAHIeHCa yIila JUAIEKTPUUECKUX NOTeph
M30JILMH OOMOTOK M Maciia, POU3BEeNeHHbIX Ha mporperom 1o 60 °C TpaHcdhopmarope, coriiacHO
pexoMeHnnanuii [22], [23].

Hcnonp3oBanue B pacueTax TAHIEHCA YIja AMMIEKTPUYECKHX HOTEph Macia MPOBOGUTCA IIPH
MOKa3aTesssX Maciia, yIOBJETBOPSIOIMX myHkrtam 1, 2, 4, 6, 7, 9 tabmuuel 31.4 Hacrosiero
CTaHzapTa.

Ot6op npob Macia Ha BIarocoAepKaHue PeKOMEHAYETCsl IPOBOAUTD B MEPHO MAKCHMAIbHBIX
OXMIAEMbIX 3HAUEHUM, ¢ IPOTrPETOro He MeHee yeM 1o 60 °C paboraromero TpaHchopMaropa.

Jonyckaercss OPOM3BOAMTH  OLIEHKY  BJArocofepkaHuss TBEPHAOH  M3ONALMH  HMHBIMU
HMHCTPYMEHTAJIBHBIMH METOIAMH, PeANI3yeMbIMU Oe3 BCKPBITHsI Oaka TpaHcdopMaropa.

Brarocopep kaHue TBEPOH M30JSILUK B TPOLIECCE IKCIUTYaTALlUK JOMYCKAETCSI HE ONPEResITh,
€CIIM BJIArOCOJEp KaHMe Macia, mpoda KOToporo orobpaHa u3 Tpancopmaropa, MpOrpeToro Ao
60 °C, ue npessbimaer 10 r/T.

B cnyuae HapyimeHHs YCJIOBHIl TPaHCIIOPTHPOBAHHsA WM XpaHeHWus TpaHcdhopmaTopa mHpH
MyCKOHANAAOYHbIX HCObITAHUSIX JONOJHHUTEIPHO MPOBOAUTCS IIPOBEPKA BJIATOCOAEPKAHUS
00pa3LoB U30JISILIUK COrIacHo [22].

TepHUOmMYHOCTL KOHTPOJISI BIArOCOAEPKAHMS TBEPAON HU30JSIMH PACICTHBIMH CIIOCOOAMU UIIH
WHBIMA MHCTPYMEHTAbHBIMU METOJIAMH, Pean3yeMbiMu 0e3 BCKpbITHs Oaka TpaHcdopmaTopa B
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npolecce SKCITyaTaluy: NepBblil pa3 - yepe3 12 jeT mocie BKIIOYEHHs U B AajbHelmeM — 1 pas B
6 ner.

9.4 N3mepeHune cONPOTUBICHHS H30JISIIHU

9.4.1 11, K, T, M. U3mepeHue conpoTHBIEHHS U30JSILIUU 0GMOTOK

UsmepeHne CONPOTUBICHHSA H3OMALUH OOMOTOK TpPaHC()OPMATOPOB IPOU3BOOUTCA IO
I'OCT 3484.3-88.

ComnpoTuBieHne H30JAIMHA 0OMOTOK H3MEPSIeTCsS MEraOMMETPOM Ha HarpspkeHne 2500 B.

COHpOTI/IBJ'[eHI/Ie HU30JIA0HUH Ka)K,I[Oﬁ 00OMOTKH BHOBb BBOAUMBIX B SKCIUTyaTaluro
TpaHchOpMaTOpOB M TPaHCHOPMATOPOB, MPOLICAIINX KallUTAJIBbHBIA DPEMOHT, NPHUBEEHHOE K
TEMITEpaType UCMBbITAHUH, MPU KOTOPOH ONpeneNsuIiuch HCXOAHBIE 3Ha4eHHs (MYHKT 4.5), HOJDKHO
ObiTh He Menee 50 % IO OTHOLIGHMIO K 3HAYEHUsM, yKa3aHHbIM M3rOTOBUTENEM. B ciyuae
OTCYTCTBUS 3HAUSHUI H3TOTOBHUTEIIS — I10 OTHOIICHHIO K MIEPBUYHO H3MEPEHHBIM 3HAYCHISIM.

B mo6om ciyuae conporusieHre n3osnud Boime 3000 MOM npu temneparype 20 °C cauraercst
YOOBJIETBOPUTENIBHBIM M CPaBHEHME C NCXOHBIMH JAHHBIMH He TpedyeTcs.

Jns TpancdopmaTopoB Ha HampspkeHHe A0 35 kB BkirounTensHO MoLHOCTRIO 10 10 000 kBA n
IYTOTacsIiuX PEaKTOPOB COMPOTHBIEHHE U3OJSILIMH OOMOTOK JOJKHO ObITh He Hibke 300 MOM npu
temneparype obmotku 20 °C.

ITpu BBOZE B 3KCILTyaTaLMUIO U B MPOLIECCE SKCILTYaTaLUH CONPOTUBIIEHHE U30JIALHU U3MEPSETCs
Kak 1o cxemam, npumensiembim usrorosuresieM (o F'OCT 3484.3-88), Tak u JOMOJHUTENBHO - O
3oHam m3ossimu (Hanpumep, BH - xopnyc, HH - xopmyc, BH - HH) ¢ noacoennHeHuem BbiBOAa
"3kpaH" meraommerpa k cBoboaHo# oOMoTke miam Oaky. B mponecce skcmyaTaluu JOIycKaercs
IIPOBOIUTD TOJILKO U3MEPEHHs 10 30HAM H3OJIAIHH.

W3mepeHuss mo 30HaAM MPOM3BOMAT AN TpaHchopmaTopos HampspkeHueM 110 xB m Gonee.
U3smepenns mpous3BOOAT Ha TpaHChOpMATOpe, 3aITUTOM MaciioM, depes 0,5 - 2 CyTOk MocIe 3aIUBKH.
B tpancdopmaropax ¢ NpuHYIUTENbHON UPKYJISALHEH Macia B 3TOT MEPHOA CIEAYET MPOH3BECTH
nepeMelInBaHue Macjia MyTeM BKIIFOUCHUST HACOCOB.

H3mepenue conpoTHBIEHHsT M30JSILUM OOMOTOK JOMKHO MPOM3BOIMTHLCA IPH TeMIlepaTtype
H30JHUH HE HUXKE!

a) 10 °C - y tpancopmaropos HanpsbkeHHeM 10 150 kB BKmounTeNBHO,

6) 20 °C - y TpaHchopmaropos HanpspkeHueM 220-750 kB;

B) 6muskoii (pasHuua He 6onee 5 °C) k TemmepaType, yka3aHHOIH B IAcMOPTeE - IJIsl PEaKTOPOB
500 kB u BpiIIE.

B cinydae HeoOXOOMMOCTH MpOTpeB TpaHC(HOPMATOPOB NPOM3BOAUTb, PYKOBOACTBYSCH
UHCTPYKUHUEH 1O IpOrpeBy.

B mporecce skcruyatandi W3MEPEHHUsT COMPOTHBIEHHST U30JLKHH 0OMOTOK TpaHc(hopMaTopoB
HPOU3BOJIATCS! C MEPUOANYHOCTBIO HE pexke 1 pasa B 4 rona, a Takke NPH HEYOBJIETBOPUTENbHBIX
pesynbraTax ucnbiTaHuii Macna (obmacte "pucka", myHkr 31.3.1) w/wim aHanW3a rasos,
PACTBOPEHHBIX B MacJie U B 00bEME KOMILIEKCHOTO TUAarHOCTH4ECKOro o0cienoBaHus.

Pe3ynbTaThl KI3MEPEHUH COMPOTHBIICHUS H30JIAIMYA OOMOTOK B MPOLIECCE IKCILTYyaTALIHH, BKJIIOYAst
JUHAMHKY WX U3MEHEHUS, JOJDKHBI YUUTBIBATHCS MPU KOMILIEKCHOM PacCMOTPEHHH JAaHHBIX BCEX
UCTIBITAHUIL.

ITocne BBOma B paboTy TpaHcopmatopsl 6-10 kB momHocThI0 10 630 KBA BKIIOUHTENBHO
pasperaeTcs 3KCIUTyaTHPOBaTh O0e3 POBENEHNS MEXKPEMOHTHBIX U3MEPEHUIT.

W3MepeHust CONPOTUBIIEHUS W3OJSILAM MAaCHAHBIX TpaHchopmaTtopoB 6-10 kB MOLIHOCTBIO
1 000 kBA B mpouecce 3KCIUTyaTaly IPOU3BOAATCS MPU HEYNOBIECTBOPUTENLHBIX PE3yJIbTaTax
UCTbITaHui Macia 1o myHkram 1-5, 7 tabmuis! 31.4 HacToOALIEro CTaHAAPTA.

9.4.2 I, K. U3mepeHue cONMpOTUBIEHUS] U30/SILUM AOCTYIHBIX CTSIXKHbIX LIMUIIEK,
OaHpaxkeii, nojy0aHaaskeil ipeM U NPecCyOIIUX KoJ1ell 0THOCUTEIbHO AKTUBHOH CTAJIH
U SIPpMOBBIX 0a/I0K, a TakiKe SIPMOBBIX 0a/IOK OTHOCHTEJbHO AKTHBHOIH CTaiu H

IICKTPOCTATHUYECCKUX IKPAHOB OTHOCUTE/IBHO 00MOTOK U MarHuTonposoja.
MaMeneHus TOMIHRI TTNOURROIUTRCS R CIVUAE OCMOTNA AKTURHON "acTu ThauchonmaTona unu
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4epe3 ChEUMAJIbHBIA NPOXOIHOM u3oiaTop Ha Oake TpaHcdopmaropa (Nmpu €ro HaIM4IHH).
Hcnonb3yroTcss MeraoMmeTpsl Ha Hanpsixenue 1000 B.

IMMpumMeyaHue - Ha tpaachopMaropax, MMEIOIMX HPOXOJHOH H30JATOP, M3MEPEHHA MPOBOMATCA B
MEXXPEMOHTHBIN TMEPHOJ TP MOSBICHHH AC(PEKTOB 3JCKTPHUCCKOTO H/HITH TEPMHYCCKOTO XaPAKTEPa, BHLABICHHBIX MO
pe3yJIibTaTaM aHaIu3a PACTBOPCHHBIX B MACJIC ra30B.

H3mepenHble 3HaUeHUsT COTMPOTHBIIEHHSI U30JSIIMM CTSDKHBIX LIMHIEK, OaHnaxeii, nonybannasxei
APEM M TPECCYIOLINX KONl OTHOCHTENIbHO aKTHBHON CTaJM U SIPMOBBIX 0allOK, a TaKxKe sPMOBBIX
6aJIOK OTHOCHTEJILHO aKTUBHOM CTaJIH, JOJKHBI ObITh HEe MeHee 2 MOM, a ConpoTHBIEHUE H30JALHHA
sipMoBbIX Oanok He Meree 0,5 MOm.

9511, K, T, M. 3MepeHue TAHTEHCA YIJIAa THICKTPHYECKHX
noreps (tgd) u3oasmmuu 0OMOTOK

H3mepeHus TaHreHCa yIiia qU3JIEKTPUUECKUX HOoTeph (tgd) u3onsauun oOMOTOK TpaHchOpMaTopoB
npowussozsrcsi o F'OCT 3484.3-88 st tpancdopmaropos HanpskeHnneM 110 kB u Benme.

Io pelmeHn TEXHHYECKOrO PYKOBOAMTENS M3MEPEHHs MOTYT NpPOU3BOAWUTHCS HA MACISHBIX
TpauncdopmaTopax HampspkeHHeM 35 kB u Hipke.

3naueHus tgd M30IALMM OOMOTOK BHOBb BBOJMMBIX B 3IKCIUTYaTaLHIO TPaHC(HOPMATOPOB H
TpaHcOpMaTOPOB, MPOLICAUINX KAIMTAJIbHBII PEMOHT, IPHUBEICHHBIE B COOTBETCTBHH C
pexomenauusimu [ 15] k TeMnepatype HCHbITaHuU, IPU KOTOPOH OLPEAENANNUCH HCXOMHbBIC 3HAYECHHSA
(nyskr 4.5), ¢ yyeroM BIHAHHUS tgd Macia He MOJDKHBI OTIMYAThCA OT 3HAYEHHH, YKa3aHHBIX
HM3rOTOBHUTENIEM B CTOPOHY yXyALIeHus Oosiee ueM Ha 50 %.

Hsmepennbie (mpu temmeparype uzonsinuu 20 °C u Bbime) 3Ha4deHus tgd uzonsauuu oOMOTOK
BHOBb BBONMUMBIX B OSKCIUIyaTaLMIO TPaHCHOPMATOPOB H TPaHCHOPMATOPOB MPOLIEALINX
KaluTaJIbHbI PEMOHT, He npeBbimatoiue 1 %, CYUTAIOTCs YAOBIETBOPUTEILHBIMY H HX CPABHEHHE
C UCXOJIHBIMH aHHBIMH He TpedyeTcs.

Hdus TpancdopMaTtopoB, OTPabOTABIIMX  YCTAHOBJIEHHbIE HOPMATHBHO  TEXHHYECKOH
INOKyMEHTalneil CpOKH, JOIYyCKAaeTCsi MaKCHMajlbHOe 3HaueHue tgd u3oiauud  OOMOTOK,
usmepenHoro npu 20 °C, He Gonee 1,5 %.

ITpu BBOZE B 3KCIUIyaTALIMIO M B IIPOLECCe 3IKCILTyaTaluy tg0 H3OJALMH H3MepsAeTcs Kak Mo
cxeMam, IPHUMEHSIEMBIM H3TOTOBUTENEM, TaK U AOMOIHHUTEIBHO IO 30HaM u3osiuun (Hanpumep, BH
- xopnyc, HH - xopnyc, BH - HH) ¢ nmoacoenunenneM BbiBoAa "dKpaH" M3MEPHTEIBHOIO MOCTa K
cBoboaHbIM 0OMOTKaM minu Oaky. B mporecce skcIulyatauuy JOIYCKAeTCsl TPOBOAUTH TOJBKO
HU3MEPEHNsT [0 30HaM U30JSILUHL.

N3amepenue tgd 0OMOTOK IOJIKHO IPOU3BOAUTHCS [IPH TEMIIEPATYPE U3OJSALMU HE HILKE:

a) 10 °C - y TpaHcdopmaropoB HanpsokeHUeM 10 150 kKB BKIIOUUTENBHO,

6) 20 °C - y TpaHchopmaropos HanpspkenueMm 220-750 kB;

B) 60 °C — s Bcex TpaHChOPMATOPOB IPH BBIMONHEHUU OLIEHKH BIIArOCOAEp:KaHUs TBEPAOIL
HM30JSILUK PACUETHBIM IIyTEM.

B mpotecce 3Kciulyatauuy M3MepeHHs 3HadeHHs tgd M30/siHE OOMOTOK TPaHC()OPMATOPOB
IIPOU3BOIATCS C EPUONNYHOCTRLIO HE peke 1 pasa B 4 roza, a TakxKe IPH HEYIOBJIETBOPUTENbHBIX
pesyibratax uchbeITaHuii macna (obmacte "pucka', myHkr 31.3.1) wunu aHanusa rasos,
PacTBOPEHHBIX B Macie U B 00bEMe KOMILIEKCHOTO JHATHOCTHYECKOr0 00CI€I0BaAHMUS.

PesynbraThl H3MepeHnii tgd M30/sILHUM OOMOTOK B IIPOLIECCE HKCILTYATALIMH, BKIIOYAS JUHAMUKY
UX N3MEHEHHs], TOJDKHBI YUUTHIBATHCS TIPU KOMILIEKCHOM PAaCCMOTPEHHH AHHBIX BCEX HCIBITAHUIM.

9.6 Onenka cocTossTHUSI OyMaKHOI H30/1I{UH 0OMOTOK

9.6.1 M. Ouenka 1o Haau4MK0 PypaHOBbIX coearHeHuil u cooTHoweHust CO2/CO B
MacJjie

Ouenka mpousBoauTcs y TpaHchopmatopoB HampsbkeHrem 110 kB u Bbile 1O pelneHHro
TEXHUYECKOTO PYKOBOAUTENSI CyObEKTa SJIEKTPOSHEPreTHKY, eCiii He(eKT BEPOSTEH MO APYTrHM
METO/IaM MCTIBITAHUH.

OneHka IPOU3BOAUTCS 10 METOAMKAM, IIPUBEACHHBIM B ITyHKTE 31.6.2 HACTOSIIEro CTaHIApTa,
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7100 1O MHBIM aTTECTOBAHHBIM METOJIMKAM HCITBITAHUI B COOTBETCTBUU C IMyHKTOM 31.6.1.

3HaueHne  comepkaHHWs  (YpaHOBBIX  MPOU3BOJHBIX B  TpaHC(OpPMATOpHOM  Macie,
OrpaHUYMBAOLIee OOJACTh HOPMAIBHOTO COCTOSIHHS OOOpYIOBaHHMS, JOJDKHO ObiTh He Oonee
0,0006 % maccoL

Hocriskenue 3naveHuii cootrHotneHuss CO2/CO Gonee 30 B cCOueTaHMH C BJIArOCOAEPIKAHUEM
macna Oosnee 30 r/T ykasblBaeT Ha MOJIHOE MCUEpIaHHE pecypca OyMasKHOM H30JSIMH OOMOTOK
(nokazaTesb PEeAeIbHOTO COCTOSHUSA).

B cny4ae noctikenusi comepkanusi pypaHoBbix Npon3BoaHbIX U (mwiu) coorHoureHuss CO2/CO
YKa3aHHbBIX BbILIE 3HAYEHHI HEOOXOAMMO BBIMOJHUTD UCTILITAHUSA OYMaXKHOM U3OJSILUH 1O MyHKTY
9.6.2.

Otbop mpod macia Ha comepskaHue (ypaHOBBIX COENMHEHHH CliefyeT MPOBOAUTH A0 3aMEHbI
CHJIMKareis B aACOPOLMOHHBIX M TepMOCH(QOHHBIX (HIBTPaX, a Takxke 00pabOTKHM Macnia
(nerasaumny, pereHepaLyy U I11p.), HO HE paHee, 4YeM depe3 6 MeCsLEB MOCIIE 3aMEHBL.

9.6.2 K. OueHka no creneHy noJiuMepu3aluu

OueHka Mo CTENeHU MOJMMEPHU3ALUHA ACCTPYKLHMU LEJUIFOJIO3bL, BIUSIONIEH HA MEXaHUYECKYIO
MPOYHOCTH OyMa KHOH HU30JISILIMH, IPOU3BOAMTCA Y TpaHCPOpMaTopoB HanpspkeHneM 110 kB u Bbime
corjacHo pekomeHpanmi [17], [24], [25].

Ot6op 00pa3ioB TBepAOH HM30JSILKMM MPOU3BOIUTCS B CIIydYae, €CJIM MO KOCBEHHBIM METOIaM
OLICHKH UMEIOTCS JOCTATOYHbIE OCHOBAHUSA OXKUIATh 3HAUUTEIILHOTO U3HOCA TBEPAOH H30JIALIUH.

KocBeHHast oOLieHKa COCTOSIHUSI TBEpAOM M3OJSIMMHM OCYILIECTBISIETCS MO  CIEXYHOIIHM
[IOKa3aTeJIsAM:

— HaJM4ue B TpaHC(popMaTOpHOM Maciie pypaHOBBIX MPOU3BOHBIX, B TOM 4ucie Gypdypona;

- Pe3yJBTAThl XPOMATOrPapUIECKOro aHAJIN3a PACTBOPEHHBIX B Maciie ypaHOBBIX COCAMHEHUIA,
ra3zoB CO u CO2 B COOTBETCTBHH € PEKOMEHAANMSAMY NoApasaeia 9.2 HaCTOosAIEero CTaHAapTa;

— pe3yJbTaThl PU3NKO-XMMHIECKOTO aHann3a Macia (myHkTs! 1, 2, 4, 6-9 tabnuus! 31.4),

— pe3yJIbTaThl U3MEPEHHSI AUAIEKTPHUECKUX MapameTpoB n3omaLun (Reo, tg0).

Pecypc OymakHOH H30MsMd OOMOTOK CUHTAeTCs HMCYEPNAHHbIM TNPH CHUXKEHHH CTENEeHU
nonuMepuzannu dymaru 1o 250 equHuL (mokasaresib IpeaebHOrO COCTOAHUA) U MEHee.

ITpumeuanue - CreneHs NOMMMEPH3ALME HCXOJHOU (HOBOH) H30JMILHHU JOJDKHA OBITh HE MeHee 1250 emuHuy
cormacHo [26]. Ilpm HOpMANPHOM COCTOSHHH HM3OJSLIHHM CTENCHb MOJNHMEPH3ALHMH HAXOAMTCA B mpeaenax 600-
800 eauaun [27].

VY OTBETCTBEHHBIX TpaHC(HOPMATOPOB HampspkeHHeM 35 kB, oTpaboTaBLIMX YCTaHOBJIEHHBIE
HOPMATHUBHO-TEXHUYECKOI IOKYMEHTaLMeH CpokH (OI0UHBIX TpaHCHOPMATOPOB, TPAHCHOPMATOPOB
COOCTBEHHBIX HY’)KH), OIIEHKA COCTOSIHHSI OyMaXHOHW H30JALUUH OOMOTOK MO CTeNneHH
NOJMMEPHU3ALUN U OmpeaeieHne (PypaHOBBIX COEIMHEHHA MPOBOAMTCS MNPH KOMIUIEKCHBIX
JMarHOCTUYECKUX 00CIIeIOBAHUSX.

9.7 UcnbiTaHUE H30JISIIIAH MOBBIIICHHBIM HANIPSKEHHEM
qacTorsl SO I'g

9.7.1 11, K. UcnpiTaHHe H30J1LMH 00MOTOK BMECTE ¢ BBOAAMH

UcnbiTanue M30J0HMHM OOMOTOK MACJIOHAMOJIHEHHBIX TPaHC(POPMATOPOB MPH BBOIE UX B
SKCIUTyaTalHIO0 M KalUTaJbHBIX pEMOHTax 0e3 cMeHbI OOMOTOK M M30JsILuH He obs3atenbHo. Ecim
[IPX MOHTaXKe IPOXOJHBbIE U30JATOPBI (BBOMBI) 6-35 kB ycranaBimBaiuch Ha TpaHchopmatop 6e3
MPEeIBAPUTEIIbHBIX BBICOKOBOJIBTHBIX UCIIBITAHUI BBOIOB, TO UCIIBITAHUE H30JALIH OOMOTOK BMECTE
C MPOXOAHBIMU H30JSITOpaMH (BBOJAMH) O0SI3aTEIBHO.

ITpy KanuTaJIPHOM PEMOHTE C MOJHOW CMEHOH OOMOTOK M W30JSILIMH MCIBITAHNE TOBBIIIEHHBIM
HanpsDKEHHEM 00s13aTeIbHO Al TPAHC(POPMATOPOB BCEX THIOB M KJIACCOB HANpsXKEHUS. 3HAUeHUE
HCTIBITATEIbHOTO HATIPSKEHUS PABHO 3HAYSHHIO HANIPSDKEHUS, MCIIONIb3yeMOoMy u3rotosutenem. [lpu
KaIlMTaJbHOM PEMOHTE C YaCTHYHON CMEHOM M30JISLMU WU MPH PEKOHCTPYKLMHU TpaHchopmaTopa
3HAYEHUE HCIIBITATEIBbHOTO HANpsDKeHUsT paBHO 0,9 OT 3HAYEHU S, UCTIONIb3YEMOT0 U3rOTOBUTENIEM.

3HaueHUsI UCIILITATEIBHBIX HAMIPSDKEHUH NpUBeneHbI B Tabmunax 9.1 u 9.2

ITpomomKUTEIPHOCTD PUIIOKEHHS UCTIBITATEILHOTO HAMPSDKEHHUST COCTaBIsAeT | MUH.
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HmnopTHble TpaHCHOPMATOPBI pa3peliaeTcsi HCIbIThIBATH HAIPSDKEHUSMH, YKa3aHHBIMH B
tabnuuax 9.1 u 9.2, nuuib B TEX CIydasix, €CIM OHU He MPEBBIIIAI0T HAIIPSDKEHHUs!, KOTOPBIM JJaHHbIN
TpaHc(hOpMaTOp ObLT HCTIBITAH H3TOTOBUTEJNIEM.

9.7.2 I, K. McnpITaHMe U30/ISIUMH Lierneil 3aIUTHO U KOHTPOJIbHO-H3MepHTEeIbHOM
anmnapartypbl, YCTAHOBJIeHHOH Ha TpaHcdopmaTope

HcnbrTanne NpoM3BOOWTCA Ha IOJHOCTBIO COOpaHHbIX TpaHchopmaropax. HcmbiTeiBaercs
300K (OTHOCUTENBHO 3a3€MJICHHBIX 4YacTed M KOHCTPYKLHH) Lened ¢ NpHCOeNHHEHHBIMH
TpaHCHOPMATOpaMy TOKA, Ta30BBIMH U 3ALMUTHBIMH PeJie, MAaCIOyKa3aTeIsIMH, OTCEUHBIM KIIaITaHOM
U JaTYUKaMU TeMIIEPaTyphl IPH OTCOSANHEHHBIX Pa3beMax MaHOMETPHUIECKUX TePMOMETPOB, LIeIH
KOTOPBIX UCIBITHIBAIOTCS OTAEIBHO.

3HauyeHue UCIILITATEILHOIO HaMpsOKEHU - 1 xB. HpOZ[O.]'DKI/ITeJ'[I)HOCTI) HUCIBITaHUS - 1 MUH.

3Ha4yeHNe UCIBITATeIBHOrO HAMPSUKEHUS] MPU HCIBITAHUIX MAaHOMETPUUYECKMX TEPMOMETPOB -
750 B. IIpoaomKkuTensHOCTb UCTIBITAHUS - 1 MUH.

9.8 11, K, M. 3mepeHue conpoTuB/ieHUst 00MOTOK
MOCTOSTHHOMY TOKY

H3mepenus: conpoTuBieHns: 0OMOTOK TpaHC(HOPMATOPOB MOCTOSHHOMY TOKY IIPOH3BOZISATCS IO
I'OCT 3484.1-88. H3mepenuss NpOU3BONATCS HAa BCEX OTBETBJICHUSX, €CIM B IAcIopTe
TpaHcdopMaTopa HET APYTUX yKa3aHUIl.

ITpu HeOOXOAUMOCTH U3MEPEHHS TEMITEPATYPhl 0OMOTOK B MEKPEMOHTHBII MEPHUO U3MEPEHUs
COIPOTHBIIEHUs] OOMOTOK TpaHC(OPMATOPOB IIOCTOSIHHOMY TOKY IIPOBOASITCS Ha pabouem
OTBETBJIEHNU TpaHchHopMaTopa.

Hsmepenus: conmpoTuBIieHIs 0OMOTOK TpaHC(}HOpPMaTOPOB IIOCTOAHHOMY TOKY B MEXPEMOHTHBII
MIePUO TPOBOSITCS B Cllydae KOMILUIEKCHOTO AMarHOCTHYECKOro obcnenoBaHus TpaHcgopmaropa,
a Takke, eciM Ha Haiuuunme [fedexTa YKasbIBalOT CPEACTBA IMEPHOAUYECKOrO KOHTPOJ,
OCYIIeCTBIsIeMOro Ha paboraromem TpaHchopMaTope, Takue Kak aHAIHM3 PACTBOPEHHBIX B Macie
ra3oB, (PH3UKO-XUMHUUECKUN aHAIN3 MaCIa, TeTUIOBU3HOHHBIA KOHTPOJIb, OCMOTp | TipoBepka PITH.

Ha tpancdopmaropax ¢ ycrpoiicteamu PITH u3smepenus B mporecce KCIUTyaTaluy POBOASTCS
C IEPUOANIHOCTBIO:

- Tpanchopmarops! HanpsokeHrnem 110 kB u Bbime - 1 pas B 4 rona;

- TpaHc(hOopMaTOphI HAMpsiKeHHeM 35 KB - 10 pemeHur0 TEXHHIECKOTO PYKOBOIUTEIS.

Hust tpaschopmaropoB 6-10 kB u3MepeHHsi CONMPOTHBICHHA OOMOTOK TpPaHC(HOPMATOPOB
MIOCTOSSHHOMY TOKY B MEXPEMOHTHBINI MEpUOJ, MPOBOIAATCS IO PEIIEHUIO TEXHHUUECKOro
PYKOBOIUTEIS.

V tpancdopmaropos ¢ ycrpoiicrsamu PITH u IIBB nepen usmepennem conpoTHBIeHNUI
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Tabnuua 9.1. HcnbITaTtenbHble HAPSHKEHUS! POMBILIUICHHON YaCTOTHI 3JIEKTPOOOOPYAOBaHHS KJIACCOB HaNpsikeHus 10 35 kKB ¢ HopManbHO# U
obnerdeHHoil usonALwmeii ais snekrpoobopynosanwsi, paspadoranHoro 10 1 suBapst 2014 r. (mo FOCT 1516.1-76 u'OCT 1516.3-96)

HUcnbrratenbHoe Hanpsikenne), kB
Kiace Anmnapatsl, Tpanc(hOpMATOPBI TOKA U HAMPSKEHMS,
HanpsDKeHus | Cunosbie TpaHCHOPMATOPBDI, INYHTHPYIOLHE U Ayroracsiiye TOKOOIrPaHUYHMBAIOIIE PEAKTOPHI, H30JIATOPbI, BBOJIBI,
3JIEKTPO060- PEAKTOPHI KOHJICHCATOPBI CBA3H, YKpaHHPOBAHHBIE TOKOMPOBOIBI, COOpHBIE
pPyAOBaHUsA munbl, KPY u KT
(o6moTKH Ilepen BBOAOM B 3KCIUTyaTalMIO U B
TpaHchop- IIpu Ilpu BBOZIE B SKCILTyaTaluuu
maropa), kB M3rOTOBJIEHUH SKCILTyaTaluIo B okenyarawan | Hpi H3roToBACHNN Papdoposast JIpyrue BUABI H30JISILHH
H30JIALIUSA
Jo 0,69 5,0/3,0° 4527 43/2.6 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)

1 Ecimi nipi H3rOTOB/ICHUH IEKTPOOGOPYJ0BAHHE GBINIO HCTILITAHO HAIPSHKEHHEM, OTIHHYAIOIIMMCS OT YKA3AHHOTO, HCTIBITATE bHBIE HATIPSUKEHHUS TIPH BBOJIE B SKCILTYATALIHIO U B

3KCILTy aTaIlHH JOJDKHBI ObITh COOTBETCTBEHHO CKOPPEKTHPOBAHBL.

2 icIbITaTe IbHBIC HAMPSDKCHHA, YKA3AHHBIC B BHAE APOOH, PACTIPOCTPAHSIOTCS HA SNICKTPOOGOPYI0BAHKE: YHCIHTEND - C HOPMATbHOM H30TLHMeEH, SHAMCHATED - ¢ OGNErYCHHOH

H30JISIUCH.

% cnbITaTebHbie HAMPAOKSHHSA 1 annapatoB 1 KPY pacnpoCTpaHsOTCS Kak HA X M30JSIIMIO OTHOCHTENBHO 3CMIH H MEXIY MONIOCAMH, TAK H HA MPOMEKYTOK MEIY
KOHTAKTaMH C OJJHMM HJIH JBY M1 (1H(pa B ckoOkax) pa3pblBaMH HA MOJKOC. B Cllyyasx eCii HCIBITATEIBHOE 0G0PYI0BAHKE HE MO3BOJMIET 00CCICYUTD HCIBITATCIBHOE HANPSHKCHHAC

Boiue 100 kB, gomyckaeTca MpOBOAUTE HCIBITAHHE P MAKCUMATBEHO BO3MOXKHOM HCIBITATCILHOM HANPSKEHHH, HO HE Mcuee 100 kB.
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Tabnuna 9.2. McnbITaTe/IbHbIe HAIPSKEHYS IPOMBIIIIEHHON 9aCTOTHI 2IEKTPOOOOPYLOBAHMUS KIIACCOB HANPSKEHHA 10 35 KB ¢ HOPMAIIbHOM
obmnerdenHoi nsonsmeit s 31ekTpoobopy noBanys, paspaborannoro nocie 1 suBaps 2014 r. (mo TOCT P 55195-2012)

UcnerrarenbHoe Hanpsikenue' 2 kB
Arnmapartsl, TpaHchOPMATOPEI TOKA U
HaHpﬂ}KGHI/ISI,
Knacc CunoBeie TpaHC(HOPMATOPEL, INYHTHPYIOLINE 1 TOKOOTPAHITTHBAIOLIIC PEAKTOPEL, H3ONATOPE! Kepamuueckne
(3a HCKITIOUEHHEM KepaMHUYECKUX ), BBOJIBL,
HaIIPsAXKCHUA AYTOoracsamunue peakTOphbl N30JIATOPBI
KOHACHCATOPHI CBA3H, SKPAHUPOBAHHBIC
a51eKTpoodopyIOBa
Hust (0OMOTKH TOKOTIPOBOAPL,
cbopuble munbl, KPY u KTIT
TpaHcdopmaTopa),
<B IIpu
II IIpu BBOZE B U3TOTOBJIEHUH, IPH
pu IIpu BROTE B
B SKCILTyaTalluu HpI/I HU3rOTOBJICHUH 31<crmyaTaumo HB BBOOEC B
U3rOTOBJICHUU OKCILTyaTaluo
SKcCnjyatauuu OKCIUTIyaTaluuo U B
JKCIyaTaluu
To 0,69 53)Y/59 4,5/45 43/43 -3 -9 -9
10/20
3 10/18 9,0/162 8,5/15,3 [12/23)° 9/18 10/20
7
6 20/25 18,0/22,5 17,0213 20[%8/) 32/]28 18 (25,2)" /252 20 (28)) /28
7)
10 28/35 252/31,5 23.8/29,8 28[?28/) A 5/]3 8 252 (34,2 /34,2 28 (38) /38
7)
15 38/45 34,2 /40,5 32,3/383 38[2550/) 6(;]50 34,2 (45)7 / 45 38 (50)7/50
20 50 /55 45,0 /49,5 42,5/46,8 30765 45/585 50/ 65
2 2 > > [60 / 75] 2
35 80 /85 72,0/76,5 68,0/723 80795 72/855 80/ 95
’ ’ ’ ’ [95/120%] ’

1 Jins 3neKTpoo6opy A0BaHKA, pa3paGoTatHoro ¢ 1 sHBaps 1999 r. o 1 smsaps 2014 r., pacnpoctpanserca aeiicteue TOCT 1516.3-96; ama paspaGotarnoro o 1 smsaps 1999 r.
—T'OCT 1516.1-76 (cM. Tabmamy 9.1 HACTOAMETO CTAHAAPTA).
2 Eciu M3rOTOBATE/Ib MPOH3BET HCIBITAHAE JICKTPOOGOPYA0BAHUE HANPSDKEHHEM, OTIHUAOLUMCS OT YKA3AHHOTO (HampuMmep, cornacHo IOCT 1516.1-76 um T'OCT 1516.3—
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96), HCIBITATCTIFHBIC HAMPSUKESHHAA IPH BBOAC B OKCILTYATALMIO U B SKCILIYaTALMH JOJDKHBI OBITh COOTBETCTBEHHO CKOPPEKTHPOBAHBL.

% 3HaueHHe B CKOOKAX — I 3JIEKTPOOOOPYAOBAHKS C 0ONETYeHHOM H30Amueit (yposers m3omimu (a) o TOCT P 55195-2012).

9 B umCIHTENC YKA3aHBI 3HAYCHHA ML ICKTPOOBOPYIOBAHKS C HOPMATBHON M30MSLMEH C YPOBHEM H30JAIHME @ M C OOJCTUCHHON M30JIHEeH C YPOBHEM H30JMIHH (@) TIO
I'OCT P 55195-2012; B 3HAMCHATENE — A JMEKTPOOOOPYAOBAHIS C HOPMAIBHOM M30JALMHEH ¢ ypoBHEM H30msmun 6 1o TOCT P 55195-2012.

%) 3HAUCHHS HCIBITATC/IBHBIX HAPSDKEHMIT He HopMupoBassl B TOCT P 55195-2012. CM. HOPMATHBHBIE JOKYMEHTBI H SKCIUTy ATALHOHHYFO JOKYMEHTALHIO HA KOHKPCTHBIE BHIBI
000pyAOBAHUSL

% B KBAZPATHBIX CKOOKAX YKA3aHbI 3HAYCHHS HCTILITATE b HBIX HANPSIKSHHMI ME/KTy KOHTAKTAME PA3heIMHUTEICH, IPEI0XPAHHUTENCH, a Takoke KPY ¢ IBYMS pasphIBaMH Ha TIOJIHOC.
B ocTanpHBIX cy4adx — CM. 3HAYCHHMA, YKa3aHHBIC O3 KBATPATHBIX CKOOOK.

7 11t OMOPHEIX M30IATOPOB KATETOPHit pasMemmerus 2, 3 u 4.

® B cIlyuasx €CIIH MCTIBITATEMbHOE 000PyI0BAHNE HE TO3BOMET 00ECIICTNTh HCMBITATEILHOE HANPSKeHHeE Bhime 100 KB, TOMyCKASTCS MPOBOMMTH HCIBITAHHAS MPH MAKCHMATIbHO
BO3MOXKHOM MCIIBITATCILHOM HANpPs KeHWUH, HO HE MeHee 100 kB.
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OOMOTOK MOCTOSIHHOMY TOKYy HEOOXOOMMO IIPOU3BECTH HE MeHee 3-X TIIOJHBIX LUKIIOB
TIEPEKITIOUEHHSL.

ConporuBienusi OoOMOTOK Tpex¢asHbIX TpaHC)OpPMATOPOB, H3MEPEHHBIE HA ORMHAKOBBIX
OTBETBJICHHSIX Pa3HbIX (pa3 NP OAMHAKOBON TEMIeparype, He AOKHBI OTIMYaThCsA Dojee ueM Ha
2 %. Ecnu u3-3a KOHCTPYKTHBHBIX 0COOeHHOCTel TpaHC(hOpMaToOpa 3TO PaCXOXKACHUE MOXKET ObITh
OGompmmM # 00 3TOM YKa3aHO B TEXHHWYECKOHl MOKYMEHTALMM M3IOTOBHUTENS, CIELyeT
PYKOBOACTBOBATbCS HOPMOH HAa JONYCTHMOE pACXOXIEHHE, IPHUBENEHHOE B IACIOpTe
TpaHchopmaropa.

3Ha4yeHHs] CONMPOTUBIECHUS OOMOTOK OXHO(A3HBIX TPaHC(HOPMATOPOB IIOCIE TEMIIEPATYPHOrO
nepecteTa He JOJKHBI OTIn4aThes Oosiee 4eM Ha 5 % OT MCXOMHBIX 3HAYEHHH.

9.9 11, K. IIpoBepka ko3¢ pumuenta TpanchopManuu

IIpoeepka koadduuuenta Ttpanchopmarmu npomssogurca mo I'OCT 3484.1-88 mpu Bcex
MIOJIOKEHUSIX NEPEKIIoYaTesell OTBETBIECHHUH.

Kosddurment tpancdopmarmy, H3MepeHHbII mpy BBOAE TpaHCGHOPMaTOpa B SKCILTyaTaLHMIO, HE
TOJDKeH oTndaTbes Oomee yeM Ha 2 % (eciu MHOE HE YKa3aHO B JOKYMEHTALIUH M3TrOTOBHUTENS) OT
3HAYEHHUH, U3MEPEHHBIX HA COOTBETCTBYIOLIMX OTBETBJICHUSIX IPYrHX (a3, U OT UCXOAHBIX 3HAYEHHIA,
a M3MEpeHHbI MNPM KalUTAIbHOM PEMOHTE, He NOJUKeH OTiauvaTbes Oonee yem Ha 2 % or
ko3 puurenTa TpaHchopMaLiK, PACCUATAHHOTO [0 HANPSKEHHUSM OTBETBJICHHI.

ITpu xanuTaNbHBIX peMOHTaX K03 duireHT TpaHchopMaLiy IPOBEPAETCSI B CIIy4ae 3aMEHbI M
pemMoHTa 06MOTOK TpaHchopmaropa.

9.10 I1, K, M. IlpoBepka rpynnel coeHHeHHsi 00MOTOK
Tpex(a3HbIX TPAaHCHOPMATOPOB H NOJSIPHOCTH BLIBOAOB
0ZHO(A3HBIX TPAaHCPOPMATOPOB.

IIpoBepka rpymmbl coequHeHHst 0OMOTOK TpaHchopmaropos npoussonurcs mo I'OCT 3484.1-88.

I'pynna coenvHeHW AOJDKHA COOTBETCTBOBATH YKa3aHHOM B macmopre TpaHcdopmaropa, a
MOJISIPHOCTb BBIBOZIOB - 0003HAYEHHUIM Ha KpbILIKe TpaHchopMaTopa.

H3mepeHus: IpoU3BOSATCS IPH BBOJE B IKCILIYATALHIO, B OKCIUTYaTallHHU - B CIy4ae OTCYTCTBHA
3aBOACKON MOKyMeHTAlMK (3aBOACKON TalOnuuku) Ha TpaHCHOPMATOpP M MOCHE KANUTAIbHOTO
PEMOHTA - B CiTy4ae H3MEHEHHsI CXEMbI COSIMHEHH s HJIA 3aMEeHbl OOMOTOK.

9.11 II, K. ®a3upoBka TpancGopmMaTopoB

Ilepen nepBBIM BKIFOYEHHEM B pabOTy HOBOTO MJIM BBILIE/IIETO U3 peMOHTa 000pyAoBaHust (pH
W3MEHEHHH BHEINHEH CHIIOBOW CXEeMbI IPHUCOENHHEHHs TpaHC(HOopMaTopa) AOMKHA MPOU3BOIUTHCS
ero (a3upoBka.

9.12 11, K. U3mepenne noreps X0J10CTOro X04a NpH MaJIoM
HANPSKEeHHH

Hsmepenust noreps xonocroro xoaa nposoasrcs mo 'OCT 3484.1-88.

Hsmepenust mpousBoasTcss y TpaHchopmaropoB momHocTei0 1 000 kBA u Oonee mpu
HarpspKEHUHM, MoABOAUMOM K 00OMOTKE HM3LIETO HaIrpspKEHUsS, paBHOM YKAa3aHHOMY B IIPOTOKOJIE
UCTIBITAHUI, MPOBEJCHHBIX H3roroButesieM (macnopre). M3MmepeHHs moTeph XONOCTOrO X072
TpaHchopmaTopos MowHOCTHO A0 1 000 kBA npousBozsrcs mocie KanuTaabHOrO PEMOHTA C
MOJIHOHW HJIM YaCTUYHOH PpAaCHIMXTOBKOH MAarHMTONpoBoAa. Y Tpexdas3HbIX TpaHCHOPMATOPOB
MOTEPH XOJIOCTOrO X0Ja H3MepsIOTCS NpH OfHO(pA3HOM BO30YKIEHHH MO CXeMaM, IPHMEHSIEMbIM
H3TOTOBUTENIEM.

VY TpexdasHbix TpaHCHOPMATOPOB NMPH BBOAE B HKCIUTYaTALMIO M NPH KANMATAIBHOM PEMOHTE
COOTHOLIEHHE TIOTePh Ha pa3HbIX (a3ax He AOIKHO OTIMYATHCS OT COOTHOIIEHMH, IPUBEICHHbIX B
MPOTOKOJIE UCTILITAHHUH, POBEICHHBIX U3roTOBUTENeM (macnopre), Oojiee yem Ha 5 %o.

V onnodasHbIx TpaHCHOPMATOPOB NP BBOAE B IKCILTYATALIUIO H3MEPEHHBIE IOTEPU HE AOJDKHBI
MPEBBIIATL UCXOAHBIC (MAaCOPTHBIE) 3HaYeHUs Oonee yem Ha 10 %.
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JOIYILEHBI OOJIBIINE OTIHYHS.
H3MepeHus B MpoLecce SKCILTyaTalk TPOU3BOJSITCS 110 PELIEHHUIO TEXHUYECKOTO PYKOBOIUTENIS
CcyObeKTa 3JEKTPOIHEPTETUKH UCXOIsI U3 PE3YIIbTATOB aHAIN3a PACTBOPEHHBIX B Maciie ra3os.
H3mepeHHble 3HAYEHHs1 HE JIOJKHBI TIPEBBILIATh HCXOAHBIE (ACIIOPTHBIE) 3Ha4YeHus Ooree Yem
Ha 30 % - uis1 Bcex TpaHcopMaTopoB.

9.13 11, K, M. U3mepenne cCONPOTHBJICHUS] KOPOTKOI0
3aMbIKaHus (Zx) Tpancpopmaropa

Hsmepenus mpou3BOAATCs y Tpanchopmaropos MommHocTeo 125 000 kBA u 6onee.

Jlis TpaHCHOPMATOPOB € YCTPOICTBOM PETYIMPOBAHUS HANpPSDKEHUs TOA HArpys3koil Zg
HU3MEPSAETCSI HA OCHOBHOM M 000MX KpailHUX OTBETBJICHUSIX.

3HaueHus1 Zc NpH BBOAE TpaHCHOpMATOpa B IKCIUIyaTalUIO HE NOJDKHBI IIPEBBIMNATH 3HAYCHUS,
omnpenenenHoro no Hanpspkenuo K3 (Ux) Tpanchopmaropa, Ha OCHOBHOM OTBETBIICHHH Donee ueM
Ha 5 %.

3HaueHuss Zx MpU M3MEPEHHsX B MPOLECCE DKCIUTyaTallud M NPH KAlHWTAILHOM PEMOHTE He
IOJKHBI TPEBBILATE HCXOOHbIE Oosee deM Ha 3 % (mOKasaTenb NPEAENbHOrO COCTOSIHUS). Y
Tpex(asHbIX TPAHCHOPMATOPOB AOMONHHTENLHO HOPMUPYETCSI pa3uune 3Ha4eHuil Zx 1o ¢aszam Ha
OCHOBHOM U KpaitHux oTBeTBiIeHWsIX. OHO HE AOJDKHO MPeEBbIATh 3 Y.

B mporiecce skCmTyaTaliyu u3MepeHHs Zx IPOU3BOSATCS MOC/e BO3AEHCTBUS Ha TpaHcdhopmaTop
Toka K3, nperimaromero 70 % pacueTHOro 3Hau€HMs, UCIONb3YEMOI0 U3TOTOBUTENIEM, a4 TAKXKE B
00BbéME KOMILTIEKCHOTO THATHOCTHYECKOro 00CIIeOBaHHA.

9.14 OneHka coCTOSIHMS MEPEKJII0YAI0IIHX YCTPOHCTB

9.14.1 K. Ilepexirouaromme ycrporictsa ¢ IIBB (nepexnioueHue 6e3 Bo30yKaeHHs1)

OueHKa COCTOSTHUS TIEPEKITIOYAIOIINX YCTPOHCTB MPOU3BOAUTCS B COOTBETCTBUH C YKa3aHUSIMU,
u3noxkeHHbivMu B [17], [28].

B ycrpoiicteax ¢ IIbB npoBepsiroT COCTOSHHUE:

- KOHTAKTHOT'O Y3714 ¥ IIPUBOAA,

- KOHTAKTHBIX TIPYKWH.

B ycrpoiicteax IIBB Gapabannoro Ttuma (II6 u 1mp.) mnpoBepsroT yCuiMe, pasBHBaeMOe
KOHTAKTHBIMU TIPY>KUHAMHE, KOTOPOE IOJDKHO OBITE B mpeaenax 20-50 H (2-5 xrc).

9.14.2 II, K. T. Ilepexmouarwiue ycrpoiictea ¢ PIIH (perynupoBanue mnop
HATrpYy3KO0ii)

O11eHKa COCTOSHUS TEPEKTIOYAIOINNX YCTPONUCTB MPH BBOZE TPAHC(HOPMATOPOB B HKCILIYATALIUIO
U KalUTaJIbHOM PEMOHTE MpPOHM3BOAWTCS B COOTBETCTBHM C TPeOOBAHUSIMH WMHCTPYKLMH
M3TOTOBUTENIT ¥ YKAa3aHMSIMHU, WM3JOKeHHbIMU B [17], [28] u MHCTpyKUMHM IO 3KCIUTyaTalluu
KOHKPETHOT'O MePEeKITF0UAIOIIero YCTpOCTBa.

Texyinue pemonTs! ycrpoiicts PITH ¢ BbiBOgOM HX 13 pabOTHI ClieqyeT MPOBOAUTE COBMECTHO C
TEKyLIMMH PEeMOHTaMu TpaHchopmaropoB He peske 1 pasa B rox (ecid HHOE HE OTOBOPEHO
JIOKyMEHTAIMeit H3rOTOBUTENS), & TAKKE ITOCHIE OMPESNICHHOTO YHCTa ePEeKIIIOUeHIH, YKa3aHHOTO
B MHCTPYKIIMH U3TOTOBUTENS JaHHOTO ycTpoiicTtsa PITH.

Macio u3 6aka KOHTakTOpOB ycTpoiicTs PITH momKHO HCTIBITHIBATHCSA Ha TPOOHBHOE HANPSKEHHE
o nyHKTY 1 Tabmunet 31.4 nocne ompefeNeHHOro YHcia NepeKIFoUeH i, YKa3aHHOTO B MHCTPYKLIUU
u3rorosutens ganHoro ycrpoiicrsa PITH, Ho He pexe 1 pasa B ron. Ha nanuuue Bnaroconep:xaHus
o nyHkTy 4 Tabnuitet 31.4 mMacio u3 ycrpoiicrea PITH uCIBITHIBAETCS IO PELIEHHIO TEXHHUECKOTO
PYKOBOZAHMTENS MM B CIlydae IMOJNYYEHHs HEYIOBJICTBOPHTEIbHBIX PE3yJBTATOB IO HMPOOHBHOMY
HAIPSDKEHUIO.

Macno u3 Oaka KOHTakTOpoB yctpoiicts PITH, paborarommux B HE aBTOMATUYECKOM PEXHUME
JOTYCKaeTCs HCIBITHIBATL HA COOTBETCTBHUE TpeOoBaHMAM myHKTa | Tabmuust 31.4 — 1 pa3 B 2 roza.

Io pereHHIO TEXHUYECKOTO PYKOBOIUTENS CYOBbEKTA 3JEKTPOIHEPTETHKH aHAIN3 Maca U3 Oaka
KOHTaKTOpoB ycrpoiicts PITH Bcex TpaHCHOPMATOPOB Ha COOTBETCTBHE MyHKTaM 2-9 Tabyumiet 31.4
MO>KHO IIPOBOUTH He peske 1 pasa B 4 roga.
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Ipu 3HaueHMsIX MOKasareneii mo nyHkram 1, 4, 5 Tabmuusi 31.4, NpPeBINAIOINX HOPMHUPYEMBIE
3HAYEHHs], MACJIO JIOJKHO OBbITh OCYIIEHO, OUMINEHO MM 3aMEHEHO.

I[Ipy HEyIOBIETBOPUTENbHBIX [OKA3aTENsAX 110 MyHKTaM 2, 3, 6-9 tabnuust 31.4 Macno JOKHO
OBITh 3aMEHEHO.

Otbop mpobbl macna u3 Oaka KOHTakTopa ycrpoiictea PIIH mist mpoBeneHus aHanim3a
PAacTBOPEHHBIX B Maclie ra3oB IIPOBOAUTCS IPU HEYAOBJIETBOPUTENbHBIX pe3yibratax APl macna,
orobpannoro u3 6aka rpaHcopmaropa.

O1eHka pe3ysbTaTOB NMPOU3BOAUTCS B COOTBETCTBHHU ¢ [20], peKOMeHmAUUsIMU H3TOTOBUTEIIS
ycrpoiictea  PIIH, ¥  apXuBHBIMH  MaTepHalaMM  TEXHHYECKOIO  TUArHOCTHPOBAHMS
NEPEKIIIOYAIOIIEro YCTPOHCTBA.

9.15 I1, K. HcnpiTanue 6aKka Ha repMEeTHYHOCTD

Ucnbiranusi 6akoB TpaHC()OPMATOPOB HAa TIePMETUYHOCTb IPOBOASATCS B COOTBETCTBHU C
I'OCT P 55015-2012. HcoplTaHMIO IOABEPrarOTCs  BCe  TpaHCPOPMATOPBL,  KPOME
TepPMETU3UPOBAHHBIX 1 HE HMEIOIUX PACIINPUTEII.

Hcnerranus npous3BOASTCS:

- y TpauChOPMATOPOB HANpPSDKEHUEM 10 35 kB BKIIOUUTENBHO - TMAPABIMYECKUIM JaBICHUEM
cronba Macia, BBICOTa KOTOPOTO HaJ YPOBHEM 3allONHEHHOro pacluputesst cocrasiser 0,6 M, 3a
HCKIIIOUEHHEM TPaHC(HOPMATOPOB C BOJHUCTHIMU OakaMy M IIACTHHYATBHIMK pPagUaTOPaMH, HJIs
KOTOPBIX BBICOTa cTONI0A Maciia MpUHUMaeTCs paBHOil 0,3 M;

- y TpaHchOpMaTOpOB C ILUIEHOYHOH 3alIMTOH Macia - CO3JaHHeM BHYTpH THOKoi 000NovKH
u30bITOYHOrO AaBieHus Bosayxa 10 xI1a;

- Y OCTaJibHBIX TPaHC(HOPMATOPOB - CO3ZAHHUEM HM30BITOYHOIO [ABJICHHS a30Ta HJIH CYXOTro
Bo3ayxa 10 kIla B HaAMACIAHOM IIPOCTPAHCTBE PACLIUPUTE]IS.

ITpomomKUTEIbHOCT HCIBITAHUSA BO BCEX CIIydasX - HE MeHee 3 4.

Temmepatypa macna B 0ake NPHM HCIBITAHUAX TpaHc(opMmaTopoB HampspkeHueM jpo 150 xB
BKJTFOUHTENBHO - He Hike 10 °C, octanbHbIX - He HIke 20 °C.

UcnbiTaHusi B POLIECCE HKCILTYATALIMH MPOM3BOIATCS 1Jisl TpaHC(HopMaTopoB, 0O00pyIOBaHHBIX
BbICOKOBOJIBTHBIMH BBOOAMH IPOTSPKHOI'O THIIA, BerHl/If;l y3€n repMeTusalii KOTOPbIX HAXOOAUTCA
BBIlIE YPOBHS Macjia B Oake-pacmmpurene TpanchopMaTopa, NPH HEYAOBJIETBOPHTEIbHBIX
pe3yJibTaTrax HCMbITaHWii Macna u3 Oaka TpaHchopmaropa Ha rasocomepikaHue (mo myHkTylO
Tabuie: 31.4).

Bak TpancopMaTopa CUHTAIOT BHIACPKABIIMM HCIBITAHUA HA F€PMETHUYHOCTD, €CIH B TCUCHHE
HOPMHPOBaHHOTO BpEMEHH CHapy>ku Oaka He 0OHapy»KeHO Teueil Macia WIN He NPOH30LIO NafeHHs
H30BITOYHOTO HOPMHPOBAHHOTO JIABJICHUSI.

9.16 I1, K, T, M. IIpoBepka ycTPOICTB 0XJIAXKICHHS
IIpoBepka YCTPOWCTB OXJaXIEHUsi NPU BBOAE B OKCIUIyaTalUUIO, TEKYIIEM pPEMOHTE
TpaHC(HOPMATOPOB U B MEKPEMOHTHBII MEPHOX MPOU3BOAUTCSA B COOTBETCTBUH C HHCTPYKLHEH MO
JKCIUTyaTaqu CHCTEMBI OXJIAXKACHUA, BXOI[?HJ.[Cﬁ B KOMIUIEKT TEXHHYECKOI AOKYMCHTAIUA
M3TOTOBHTENIST JAHHOTO TpaHchopMaTopa, a NpH KalMUTAlIbHOM PEMOHTE — B COOTBETCTBUHM C
TpeOOBaHUAMY, N3JI0KeHHbIMH B [17], [28] u [29].

9.17 I, K. IIpoBepka npe1oXpaHHTEIbHBIX YCTPOIiCTB

TIpoBepka TNPENOXPAHUTENBHOTO M OTCEYHOrO KJIAMIAHOB, a TaKXe HPEXOXPAHUTENBHOM
(BbIXJIONHOM) TPyObl MpH BBOAE TpaHC(OPMATOpPa B SKCIUIyaTaLMIO M KAIHTaJbHOM PEMOHTE
NPOM3BOAUTCS B COOTBETCTBHMH € TPeOOBaHMSMH HHCTPYKIMII H3TOTOBUTEN H YKa3aHUSIMIL,
usnoxeHHsiMu B [17], [28].

9.18 I, K. IIpoBepka 1 HCNBITAHHA I'A30BOI0 peJie, peje

JaBJieHHMs H CTPYiHOro pene

HposepKa M HCObITAHHUA MPOU3BOAATCA B COOTBETCTBUHM C MHCTPYKOMSIMH IIO 3KCIUTyaTallHH
COOTRETCTRVIOIITUX hemne
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ITposepka pabOTOCHOCOOGHOCTH Ta30BOrO pelie, YCTAHOBJIEGHHOIO Ha TpaHc(opMaTopax ¢
IUIEHOYHOH 3aIMTOl, IlyTeM HarHeTaHHs B HErO BO3/lyXa 3alpellaeTcs.

BennunHa ycTaBKH ra3oBOro pejie AOJDKHA COOTBETCTBOBATh TPEOOBAaHMSIM 3KCILUTyaTALIHOHHON
JHokyMeHTauun Ha TpaHcdopmatop. Ilpu OTCYyTCTBMH B 3KCIUIyaTallMOHHOW JOKYMEHTALMH
yKa3aHHii, ClefyeT HpUHATh YCTaBKy, COOTBETCTBYIOIIYI0 MAaKCHMAJIBHOH YyBCTBHTEIbHOCTH,
HCKJIFOYABIIYIO CpabaThIBaHUE pelie IPH MyCKe H OCTAHOBKE JJIEKTPOHACOCOB CHCTEMBI OXJIAXKIECHHL.

9.19 11, K, M. IIpoBepka cpeacTB 3alIUTHI MACJIa

IIpoBepka BO3MYXOOCYHIMTEJN, YCTAHOBOK Aa30THOH M IUICHOYHOH 3alMT  Macla,
TepMOCU(OHHOrO U aACOPOLHMOHHOrO (GUALTPOB MPU BBOJE TpaHCHOPMATOPA B IKCILTYyATALMIO, #
KaluTaJbHOM PEMOHTE M B IIPOLIECCE SKCIUTyaTaL[MK IPOU3BOUTCS B COOTBETCTBHH C TpeOOBaHMAMH
JOKYMEHTALMU U3TOTOBUTEISI, MECTHBIMH MHCTPYKIIMSIMH 1 yKa3aHUSIMHU, W3JI0KeHHbIMH B [17], [28-
30].

ApcopbeHT, 3arpykaemblii B BO3AyXOOCYIINTENb U (QUIBTPbI TPAHCHOPMATOPOB, AOIKEH HMETh
OCTaToYHOE Bjiaroconep:xauue e domuee 0,5 % maccsr.

9.20 M. Ten10BH3HOHHBIH KOHTPOJIb COCTOSTHAS
TpancpopmMaropos

TerIoBU3NOHHBII KOHTPOJIb MPOM3BOAUTCS Y TPAHCHOPMATOPOB HANPsUKEHHEM 6 KB U Bbille B
COOTBETCTBHHU C PEKOMEHIALIMSIMH, U3JIOKEHHBIMH B [29] u npunoskennn J1 HacTosImero cranaapra.

[eprHoAUIHOCT KOHTPOJISI TPAHC(HOPMATOPOB:

- 35 kB u Huxke — 1 pa3 B 3 roga;

- 110-220 xB — 1 pa3 B 2 rona;

- 330-750 kB — exxerogHo.

Jlnst TpaHc(hOpPMaToOpoOB U aBTOTPAHC(HOPMATOPOB, ¥ KOTOPBIX MO PE3yJbTaTaM aHaju3a ra3oB,
PACTBOPEHHBIX B MACJ€e, KOHLEHTPALMKU METaHa, 3TaHa U 3TUJIEHA NIPEBBIIAIOT I'PAHUYHbIE 3HAYEHHUS
WM TIPUOMIDKAIOTCS K HAM TEIUIOBH3HOHHBIA KOHTPOJIb CJIEAYET IMPOBOOHUTL YEpe3 Kaskabie 3—
6  MecsALEB, eCiM HMHOE He MPEAYyCMOTPEHO TEXHHUYECKMM pykoBoauTeneM. lLlenecooOpasHo
npoBoputs HWK-KOHTPONb @pM MakCHMajbHO BO3MOXKHOH Harpyske TtpaHchopmaropa u
JIOTIOJIHUTEIBHO HA XOJIOCTOM XOIy.

9.21 UcnbiTanne TpaHchOpMATOPHOTO MacIa

9.21.1 I1. HcnbiTaHNe 0CTATKOB MacJia B 6ake TpaHC(OPMATOPOB, NOCTaBJIsIEMbIX Ge3
Maciia

ITpy MCOBITAHUSX MPOBEPSIETCS MPOOUBHOE HAPSDKEHNE K BIArOCOLEPIKAHUE OCTATKOB Macla.
Ipo6uBHOe HampsKeHUe N0JKHO ObITh He Menee 50 kB, a Biarocomepxanue He Gonee 0,002 %
(20 r/1).

Pe3ynbTaThl HCIBITAHNI YIUTEIBAIOTCS MPU KOMILIEKCHOMN OLIEHKE COCTOsiHMS! TpaHchopMarTopa
[OCJIe TPAHCIOPTHPOBKH.

9.21.2 I1. McnbiTanue MacJia B IpoLecce XpaHeHus TpaHcopMaTopos

VY tpanchopMaTOpOB HAMpPsDKEHHEM 110 35 kB BKIIIOUHTENIEHO, HAXOIALIIXCS HA XPaHeHHH, poda
Macjia UCIBITHIBAETCS B COOTBETCTBUH C TpeOoBaHusaMu Tabymn 31.2 unu 31.3 (myHKT 1) He pexe
1 pasa B rox.

V Ttpancdopmaropos HanpspkenueM 110 kB u Bbillle, HaXOAALIMXCS HA XPaHEHUH, MAacjo
HCIIBITBIBAETCS B COOTBETCTBHM € TpeboBanusimu Tabuun 31.2 uim 31.3 (nynkrs 1-4) He pesxe 1 pasa
B TOJ.

VY tpancdopmaTopoB HanpspKkeHHEM 10 35 KB BmouNTENbHO, paHee ObIBLIIMX B 9KCIUTyaTalMU U
HaxXOMALINXCS Ha XPaHEHHH, IpoOa Macia HCIBITHIBAETCS B COOTBETCTBHM C TPeOOBaHMAMU
Ttabmuiet 31.4 (nyHkT 1) He pexke 1 pasa B rof, ¢ yuerom noapasaena 31.3.

Y tpaHchopmaTopoB HampspkeHHeM 110 kB u Bbline, paHee ObIBIIMX B 3KCIUTyaTamud M
HAXOJSILIMXCS] HA XPAHEHUH, MACJIO HCTIBITHIBAETCS. B COOTBETCTBHU C TpeGoBanusMu Tabmuuer 31.4
(nyskTeI 1-6) He pexxe 1 pasa B rof, ¢ yuerom noapasaena 31.3.



72

9.21.3 11, K. McnbiTaHue MacJia niepes BBOAOM TPAHCHOPMATOPOB B IKCILIIY ATALIMIO

IIpu BBOAE B 9KCIUTYaTaLMIO TPAHC(HOPMATOPOB MACJIO JOMKHO ObITh HCTIBITAHO B COOTBETCTBHHU
¢ TpeOOBaHUsIMH pa3zaena 31 HaCTOsIero craHiapTa.

Y TpancdopmaTropoB HanpspkeHHEM A0 35 KB BKIIOUHTENBHO MACiO HCTIBITHIBAETCS COTJIACHO
TpeboBanusiM yHKTOB 1, 4, 6 Tabmuuer 31.2.

Y tpanchopmaropoB HampsokeHmeM 110 kB M Bbllle MAacio HCIBITHIBAETCA COTJIACHO
TpeboBanusmM nyHktoB 1-8, 10, 11 tabmuupt 31.2 unu nysnktoB 1-8, 11-12 taGnuusr 31.3.
Onpenenenne nynkra 10 Tabmun 31.2 mwim 31.3 BBIMOMHAIOT TOJBKO AL TpaHCHOPMATOPOB €
IUIEHOYHOM 3amuToii. Onpenenenue myHkta 12 Tabmuubi 31.3 MpOBOAAT MO peIEHHIO TEXHUYECKOTO
pyKOBOIUTENST CYOBEKTa 3JIEKTPOIHEPTeTHKH JUISI pereHepUpOBAHHBIX Macejl M cMeceil macen
pasnuuHbIX Mapok. [Io peleHnr0 TEXHUYIECKOrO PyKOBOAMTENS MCTIBITAHHSA Macia mo myHKTy 11
Tabmur 31.2 vim 31.3 MOTYT HE IPOU3BOIUTECS.

9.21.4 M. McnbiTaHHe MacJia B poLecce IKCIIyaTauuu Tpancgopmartopos’

! Macno u3 TpaHc)OpMaTOpOB MOIHOCTHIO 10 630 KB-A BKIIOUMHTENBHO, YCTAHOBJEHHBIX B IMEKTPHUECKHX CETAX,
JOIyCKACTCA HC UCTILITBIBATS.

Y TpanchopmMaTOpoB HampspkeHHEM M0 35 KB BKIIIOYHTENBHO MAciO HCIBITHIBACTCA IO
TpeboBanmsim myHkTa 1 Tabnuis! 31.4 B TeueHHe epBOro MecArna SKCIulyaTanud - 1 pa3 B nepBoii
MIOJIOBUHE, | pa3 BO BTOPOI IOJIOBUHE MecsIa U depe3 | ron. B panbHelmeM Macio UCIbIThIBAETCA
mo TpeOoBaHmsiM TyHKTOB 1-4 Tabmuipl 31.4 He pexe 1 pasa B 4 roma ¢ yueroM TpeOoBaHHiA
nyHkToB 31.3.1, 31.3.2 u pexomennauusaMu noapasaena 31.6 Hacrosiimero cTanaapTta.

V TpaHcdopmaTopoB HampspkeHnem 110 kB u Bblie Macio HCHBITHIBAETCS MO TPEOOBAHHSAM
tabmuuet 31.4 (nyskTs! 1-7), @ y TpaHCHOPMATOPOB C IIEHOUHO# 3aLUTOH Macia - AONOIHUTENBHO
10 TyHKTY 10 TO# ke TabIuLB, B CISAYIOIIIE CPOKH HOCIE BBOA B SKCILTYaTALUIO:

- Tparcdopmaropsr 110-220 kB - uepes 10 aneii u 1 mec;

- Tpancdopmaropsr 330-750 kB - uepes 10 aueii, 1 u 3 mec.

B manbHeimem macino u3 tpaHchopMaTOpoB HanpspkeHHeM 110 kB M Bbillle HCTIBITBIBACTCS HE
pexxe 1 pasa B 2 roza coryiacHo TpeOOBaHuAM MMyHKTOB 1-4 Tabnuuel 31.4 u He pexxe 1 pasa B 4 ropa
cornacHo TpeGoBaHusAM MyHKTOB 1-8 Tabmuisl 31.4 (y TpaHC(OPMATOPOB C MIIEHOUHON 3aIUTON
JOTOHUTENBHO 1O myHKTY 10 Tabmunsl 31.4) ¢ yyerom TpebGoBanmii myHkroB 31.3.1, 3132 u
peKoMeHaanusamMu noapasaena 31.6 HacTOsAIEero CTaHaapTa.

HUcneiranue macia no tpebosanusiM Tabanupt 31.4 (MyHKT 3) MOXKET HE MPOM3BOIUTHCS, ECIIH C
PEKOMEHIYeMOii TePUOANTHOCTBIO MPOBOAATCS UCIBITAHUS MO MYHKTY 9.2 HACTOSLIETO CTAaHAApTA.

9.22 I1. UcnibiTanue TpanchopMaTOpPOB BKIIOYEHHEM HA
HOMHHAJILHOE HANIPSIKEHHE

BxroyeHue TpaHCHOPMATOPOB MPOHM3BOAMTCSA HA Bpems He MeHee 30 MuH. B TeueHue storo
BPEMEHH OCYLIECTBIIIETCS HPOCIyLIMBaHUE M HAOMIOAEHHE 3a COCTOsSHMEM TpaHcpopmartopa. B
MPOLIECCE UCTIBITAHNI HE AOIDKHBI HIMETh MECTO SIBJIEHUS, YKa3bIBAIOILNE HA HEYZOBJIETBOPUTENILHOE
COCTOsIHHE TpaHc(opmaTopa.

9.23 I1, K, M. UcnbiTaHHE BBOAOB
HcnbiTanus BBOJOB IMPOU3BOAATCSA B COOTBETCTBUH C pa3acjioM 29 HacT OsIIIErO CTaHOapTa.

9.24 UcnbiTanue BCTPOCHHBIX TPAHC(POPMATOPOB TOKA
HcnbiTaHus MPOU3BOASTCS B COOTBETCTBUM ¢ myHKTOM 10.1.8 Hacrosmero crannapra.

9.25 UcnbiTanue cyxux TpaHcpopMaropon

Hcnbitanus cyxux TPaHCHOpMATOPOB, a TAKKE CYXHX TPaHC(HOPMATOPOB C JIUTOH HU3OJSLUECH
mpoBonsatcsa B coorsercteuu ¢ ['OCT P 54827-2011 no nonpasnenam 9.4, 9.7, 9.8, 9.9, 9.10, 9.11,
9.12, 9.20, 9.22 HacTOAIIEro CTAaHAAPTA, €CIH B TEXHUUYECKOM NOKYMEHTALlMUd U3TOTOBUTENS HE
OTOBOPEHBI HHBIE YCJIOBHUS HCTIBITAHMUIA.

g S~
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YKa3aHUAMU U3TOTOBUTEJSL.
CompoTuBieHHe U3OALMU CyXHUX TpaHchopMaTtopos mpu Temmeparype obmorok 20-30 °C
JOJDKHO OBITH st TpaHC(OPMATOPOB C HOMHHAJIBHBIM HaIlPsKEHUEM:

1o 1 kB BKJIFOUUTENBHO - He MeHee 100 MOw;
Gonee 1 10 6 KB BKIIFOYHTETHHO - He MeHee 300 MOw;
Gonee 6 kB - He MeHee 500 MOwm.

U3mepeHue CONPOTUBIICHNS H30JALMHI OCTYIIHBIX CTSOKHBIX IITTHIIEK, OaHmaxel, nonybannaxeit
speM, [MPECCYIOLIMX Kojel, SAPMOBBIX OalloOk M 3JIEKTPOCTATHYECKUX OKPAHOB CYXUX
TpaHC(HOPMATOPOB MPOM3BOAUTCSA TaKke U NPU TekymeM peMoHTe. ConpoTHBIEHHE H3OJSIUH
HU3MepsAETCsl MeraoMMeTpoM Ha HampspkeHue 1 000 B.

HcnbiTaHre MOBBIIEHHBIM HAIPSHKEHHEM MPOMBILILIEHHOH 4aCTOThI M30JILMH OOMOTOK CYyXHX
TpaHchopMaTopoB Mo myHKTy 9.7.1 HacTosliero craHmapra OOS3aTENbHO Kak MPH KalUTalbHBIX
PEMOHTaX C TIOJHON cMeHOH OOMOTOK ¥ M30JALIMY, TaK U IPH KAIUTAIBHBIX PEMOHTAX 0e3 3aMeHBI
0OMOTOK Y M30JISILIUN.

9.26 O0BbEM HCTIBITAHUI NPH KOMIIIEKCHOM
AMATHOCTHYECKOM 00C/IeI0BAHIH TPAaHC(POPMATOPOB

KommiekcHoe auarHoctuueckoe obcnenoBanue (KJIO) TpanchopMaTopoB MNPOBOAHMTCS IO
OTZEJIbHBIM TIporpamMmam ¢ yderom tpebosaumii [31] u pekomenmaumii nynkra 4.20 HaCTOsLIErO
CTaHzAapTa.

KO cunoBex TpaHchOpPMAaTOPOB, aBTOTPaHCHOPMATOPOB M  IIYHTHUPYIOLIMX PEAKTOPOB
PEKOMEeHIyeTCs IPOBOIUTE:

— s obopynoBaHys, OTpabOTABLIETO YCTAHOBICHHBIC HOPMATHBHON TOKYMEHTAIUEH CPOKH, -

IO PEIISHUI0 TEXHUYECKOrO PYKOBOAUTES, BHE 3aBUCUMOCTH OT TEXHUYECKOTO COCTOSHUS,

— 1mpu OOHapyXeHWM IHHAMHMKMA H3MEHEHHI NOHAarHOCTHYECKHX IapaMeTpoB B CTOPOHY
YXYALIEHUA B paMKax MJIaHOBOIO KOHTPOJIA WU MOHUTOPUHIA,

— TIpH BBOJE B SKCILIyaTal[MIO Pe3epBHOM (hasbl, IHOO U3 aBapUiiHOTO pe3epsa;

—  pu HeOOXOAMMOCTH NIPOBEEHUA KAITUTAJIbHOI'O PEMOHTA,

— 1pu HEOOXOOMMOCTH YTOYHEHHs YPOBHsS M Xapakrepa pa3BuTusi AeekTa pacluiUpeHHBIMA
METOIaMH KOHTPOJIA, HE BBIMOTHAEMBIMU B PAMKAX PETIAMEHTHOTO AHATHOCTHPOBAHMS.

Ilpu HeoOxomumoctn anst mposemeHus KJIO cuioBbix TpaHC(HOPMAaTOPOB IPHBIEKAIOTCA
OpTaHM3AIMH, CIELHaTU3UPYIoMUecs B OONAaCTH TEXHHYECKOTO AHATHOCTUPOBAHHUS CHIIOBBIX
TpaHchOpPMaTOPOB.

PexomennarenbapiMu npu KJIO TpaHcdopMaTopoB sIBISIOTCS CliefyOIUE UHCTPYMEHTaJIbHbIE
MU3MECPECHUS!

— WCHBITAHWS W HU3MEpPEHHs Mo MyHkTam 9.2-9.6; 9.8-9.9; 9.12-9.14; 9.16; 9.20-9.21, 9.27

HACTOSILETO paszena;

— U3MepEeHHE YPOBHSA YaCTHYHBIX pPaspsAmoB mpu pabore CHIOBOro TpaHc(opmaTopa mon
Harpy3Koi 1 B pexKUMe XOJOCTOr0 X0/a (aKyCTHYECKUM H 3JIEKTPUYECKUM METOAAMH);

— W3MepeHue ypOBHs BUOPAINK Ha CTeHKe 6aka CHIIOBOro TpaHc(hopMaTopa Mmoa Harpy3Kkoii 1 B
pexXUMe XOIOCTOro X013,

— HU3MEpPEHUC BI/I6pa_L[I/IOHHbIX XapaKTEePUCTUK 3JIEMEHTOB CUCTEMbI OXJIAXKIACHUS,

— OIpeneseHHe MEXaHMYECKOro coctosiHus (medopmaiuu) oOMOTOK —TpaHchopMaTropa
(peakTopa) uactoTHeiM MeromoM (FRA), Meronmom HHU3KOBOJBTHBIX ummysibcos (HBH),
MeTOIaMU BUOPOANAarHOCTHKYL,

— TeIUIOBH3HOHHBIC H3MEPEHUS B Pa3IMYHBIX pexknmax paboTsl TpaHchopMaTopa,

— HCHBITaHUS TPAaHC()OPMATOPHOTO Macjia U OLEHKH Ka4deCTBa JKHIKOrO NHM3JIEKTPUKA MO
METOJVKaM, YKa3aHHBIM B oxgpaszaene 31.6.

INepeueHb MOMONHUTENBHBIX MCIBITAHUI M HHCTPYMEHTAIBHBIX H3MEpeHHH, HeoOXOomuMble
YCIIOBHMSL ¥ CO3/aBaeMble PEXHUMBI Uil NPOBEINEHMS W3MepeHHi, Habop HeoOXOMMMBIX
V3BMEPUTENIBHBIX CXeM OMNPENCISIIOTCS  PELUEHHEM TEXHMYECKOTO PYKOBOAMTENI CyOBeKkTa
ANIEKTPOSHEPTETHKH TI0  PE3YJIbTATAM  PAaCCMOTPEHHWsl IUIAHOBBIX  HCIIBITaHUIT/H3MepeHHi
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chnenyeMoro TpaHC(bopMaTopa U IPEABAPUTEIILHO MOCTABJICHHOI'O IHarno3a, ¢ nocJeaAyomum ux
BKJIIOYCHHEM B IPOrpaMMy MO KOMILJICKCHOMY MHUATrHOCTHYCCKOMY 00CNIENOBaHUIO.

9.27 Vi3Mepenne XapaKTePHCTHK YaCTHYHbLIX pa3psiaoB!

! BpImoJHsAETCA 10 PEIUEHHI0 TeXHuYeckoro pykosomureist. (I, K, M)

Kontpons wu3onssuuu OOMOTOK 1O  XapakTePUCTHKaM  4acTH4YHBIX  pa3psapoB  (UP)
pacnpocTpaHsiercst Ha TpaHcdopMaTopbl kjiaccos HanpsbkeHuit or 110 kB o 750 xB.

Jlns  TpancdopmaTopoB KiaccoB Hampsokenuit 35 kB kOHTponmp m3omAumMH OOMOTOK 1O
XapaKTePHUCTUKAaM YaCTHYHBIX Pa3psoB MPOBOAUTCS MPU OOHAPY)KEHHUH Ae(EKTOB NEKTPUIECKOTO
XapaxkTepa Ha OCHOBaHHH aHAIN3a PACTBOPEHHBIX B MACJI€ Ia30B.

MOKHO HCHOJIB30BATh AHATHOCTHYECKHE CHCTEMBI, MO3BOJIAIOLINE MPOBOAUTH H3MepeHue UP,
KaK mepes BBIBOAOM TpaHCOpMaTopa B PEMOHT, Tak M B NpOLeCcce SKCIUTyaTallMy Mo pabodmm
HaNPSDKEHUEM.

Ilepeuenbp KoHTpoaupyembix 1o UYP TpanchopMatopoB M mpHMEHsieMble IPH 3TOM
H3MEPHTENbHbIE CHCTEMbl YCTAHABJIMBAIOTCS 110 PEIIEHHI0 TEXHUYECKOrO PyKOBOAMUTENSA CyObeKTa
SJIEKTPOIHEPTETUKH.

9.28 O0bEM HCenbITAHHI IPH OTK/IIOYEHHH TPaHcopmaTopa
10 ra30Boii 3alIUTe

IIpy  BO3HHUKHOBEHHWM  TEXHOJOTHMYECKOrO  HapylleHHs  (aBapuilHOTO  OTKIIOYEHUs
TpaHc(opMaTopa ra3oBoil 3alUTOll Wi cpabaThbIBaHUS ra30BOH 3aIUHUTBI HA CUTHAI) HEOOXOAUMO
o0ecreunTs NPOBENEeHNE CIENYIOLUX MCHBITAHUI U W3MEPEHUH N0 NMPUHATHA PELIeHUs O BBOIE
TparcdopmaTopa B paboTy:

— 1npu cpabaThlBaHUK Ta30BOH 3aLOUTHI HA CHTHAN MM OTKIIOYEHHE (IIPH MOSBICHUM ra3a B
ra30BOM peJie) IPOBECTH OTOOP MPoObI raza U3 rasoBoro pejie ¢ MOCIEAYIOUUM €€ aHATH30M
cornacHo Tpebosanuii [20], [32] u [33].

— Ipu cpabaThIBAHUU Ta30BOM 3aIMUTHI HA CHTHAJN WJIM OTKIFOUEHHE MPOBECTH OTOOP IPoObI
MacJia u3 6aka TpaHc(hopMaTopa Ha HU3NKO-X UMHIECKHUH aHAIH3 10 TIOKA3aTesIM IyHKTOB 1,
2, 4, 6 Tabnunst 31.4 u nononHurtensHo nyHkta 10 tabnuust 31.4 nns Tpancdopmaropos ¢
[IJIEHOYHOM 3aIUTON);

— 1npu cpabaThlBaHUHU [a30BOW 3alUTHI HA CUTHAJ WIJIM OTKIIFOUEHHE IIPOBECTU OTOOP IpodbI
Mmacia u3 Oaka TpaHcopmaTopa Ha aHaIM3 PACTBOPEHHBIX ra30B B COOTBETCTBHH C
pPEeKOMEHIaIMsAMU Nofpasaeaa 9.2 HaCTOAIIEro CTaHAApPTa,

— 1mpu cpabaThlBaHUM TA30BOH 3alIUTBl HA OTKIIOYECHHE TIIPOBECTH HCIBITAHUS 110
nyHktam 9.4.1, 9.5, 9.8, 9.23 Hacrosiero cTannapra;

— mpu cpabaThIBAaHUU ra30BOH 3ammTel ycrpotictea PITH Ha curHanm nposectu 0160p mpoObl
macia u3 Oaka PIIH Ha Qusmko-xuMHYeCKHil aHamM3 MO TOKa3aressiM MmyHKToB 1, 2, 4
tabmuuel 31.4.

HeoOxoaumocts  paciumpeHust o0beMa HM3MEpAEMbIX  IapamMeTpoB IPH  OTKIIOYEHHH

TpaHC(hOPMATOPOB TI0 ra30BOMH 3aLUTE IO NPUHATHS PELISHHs O €ro BBOAE B PabOTY OmpeessieTcs
TEeXHIYECKUM PYKOBOIHUTENEM CYyOBEKTa 3JIEKTPOSHEPTETHKH.

9.29 KoHTpo/b YPOBHSI BUOpAUMY LY HTUPYFOIIUX
peakTopoB

IIpousBoauTCs 1Jis1 MAacsIHbIX LIYHTUPYIOLIUX peakTopoB HanpspkeHueM 500 u 750 kB onuH pas
B 6 JieT B cooTBeTCcTBHH ¢ TpeboBanusmu [34], [35].

Hopwma Bubponepemernenus:

- Ha cTeHKe Oaka - He 6osee 30 MKM,

- Ha DJIEMEHTaX CHCTEeMBl OXJIAKACHHUS, PacIupures - He bonee 50 MkM.

IpenenbHO-IOMyCTHMOE 3Ha4YeHHe BUOpONepeMeeH s

- cTeHKH Oaka - 60 MKM;



- CUCTEMBI OXJIQKIIEHUS - 85 MKM.
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10 TPAHC®OPMATOPBI TOKA

10.1 Mac/i0HanIOJIHeHHBbIE YJIEKTPOMATHUTHBIE
TpPaHC(POPMATOPLI TOKA

10.1.1 IT, K, M. H3MepeHne cONpOTUBJICHHUsI U30JISILIHH

H3MepeHHe COMPOTHBJACHUS OCHOBHOM W3OMALMM TPAaHC(HOPMATOPOB TOKA, H3ONSALUHA
M3MEPHUTEIBHOTO KOHIEHCATOpa M BHIBOZA MOCHeHeH O0KiIafku OyMakHO-MACIAHOH H3OJALIH
KOHJIEHCAaTOPHOT'O THUIa MPOU3BOANTCA MeraommeTpom Ha 2500 B.

V3MepeHHe COMPOTHBJICHHST BTOPUYHBIX OOMOTOK M IPOMEXKYTOYHBIX OOMOTOK KaCKamgHBIX
TpaHc(hopMaTOpOB TOKA OTHOCUTENLHO IIOKOJISI IPOU3BOANTCS] MeraoMmMeTpom Ha 1000 B.

B npounecce 3kcIutyaTaliiy H3MEpeHusI IPOU3BOATCSL:

- Ha TpaHc(opmaTopax Toka 35 kB - npu peMOHTHBIX paboTax B siuelkax (IPUCOSOUHEHHSAX ), TAe
OHH YCTaHOBIICHBL,

- Ha TpaHchopmaropax Toka 110 kB u Bbume ¢ OymaxkHo-macisiHOH w3omsiuper (Ges
ypaBHUTEIBHBIX OOKIIAOK) - TPH HEYAOBJICTBOPUTENBHBIX PE3YJIBTATaX HCIBITAHUIA MAacia COrJIaCHO
TpeboBanusaM Tabmuusl 31.4, monnyHkTs! 1-4 (0bnacts "pucka");

- Ha TpaHchopmaTopax Toka Tuna TO3M nepsbie 2 roga SKCILIyaTaLMH - €KErOAHO, 3aTeM 1 pa3s
B4 roaa, €Cjii THOE HEC OrOBOPEHO B NHCTPYKIHUH U3TOTOBUTECIIA.

- Ha TpaHchopMaTopax Toka ¢ OyMakHO-MACITHOM M3oIsiLmMeii koHaeHcaTopaoro tina 330 kB u
BBILIE - TPH OTCYTCTBHU KOHTPOIII H30JLILKH IOA pabouuM HanpskeHHeM - 1 pa3 B ro.

H3mepeHHbIe 3HA4YEHUs COIPOTUBIICHUS H3OJLIMU JO/DKHBI ObITH HE MEHee IPHBEICHHBIX B
tabmune 10.1.1.

Tabmuua 10.1.1. JlonycTUMBbIe CONPOTUBIIEHUS U30JSILMY MACTIOHAIOIHEHHBIX 3JIEKTPOMArHUTHBIX
TpaHchOpMaTOpOB TOKA

Jonycrumsle conporusienus nzossiiu, MOM, He MeHee
Knacc Hanpsoxenus, P~
<B Ocnosnas |U3mepurenbHbiii| Hapyxasie | Bropuunsie |IIpomexyTodnsie
U30JIAHS BBIBOJ, ciou obmotku* 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

TpuMeuaHue-B ynacouTeNne YKA3aHBI 3HAUCHHA CONPOTHBIICHUS H30JLILHH TPAHCHOPMATOPOB TOKA MPH BBOJE
B OKCIUTYaTALMIO, B 3HAMCHATEIIC - B IIPOLECCE IKCILTYATALHH.

* CONPOTUBNEHHA H30JILUH BTOPHIHBIX OOMOTOK HPHBEICHEL: 0c3 CKOOOK - IPH OTKIIOYEHHBIX BTOPHYHbIX LEMAX,
B CKOOKaX - ¢ MOAKTFOYCHHBIMHA BTOPHYHBIMH LCTISIMH.

Y kackaiHbIX TpaHCHOPMATOPOB TOKA CONPOTHBICHHE H3OMALUH H3MEPSETCA LIS
TpaHcopMmaTopa Toka B IenoM. IIpi HeymOBNETBOPHTENBHBIX PE3YJIbTaTaX TAKUX H3MEPEHHiA
COIMPOTHBJIEHHUE U30JISILIMH JOTONHUTENBHO H3MEPSIETCS 10 CTYTEHSM.

10.1.2 I1, K, M. H3mepenue tgd uzoasiuuu

Hsmepenust tgd y TpaHCHOpPMATOPOB TOKA € OCHOBHOI OyMa’KHO-MACJISTHOM H30JBILUEN
TIPOU3BOIATCA IMpU HampspkeHuu 10 xB.

B nponecce dKCIuTyaTanuy H3MepeHus MPOU3BOASATCS

- Ha TpaHCHOPMATOpPaX TOKA HANPSDKEHHEM 0 35 KB BKIIIOUHTENBHO - IPH PEMOHTHBIX paboTax
B siueiikax (MPHCOEAUHEHUSX), TI€ OHHU YCTAHOBIICHBI,

- Ha TpaHchopmaropax Toka 110 kB u Bbume ¢ OyMmaxkHo-macnsiHOH w3onsuuei (Ge3
YPaBHUTENBHBIX OOKIANOK) - MPU HEY/OBJIETBOPUTENBHBIX PE3yJbTaTaxX HCIBITAHUN Macjia Mo
TpeboBanusim tabnuua 3 1.4, moanyskrsl 1-4 (obaacts "pucka");

- Ha TpaHchopmaTopax Toka Tuna TO3M - nepssle 2 rona SKCIUTyaTaliy eXEroAHo, 3aTteM 1 pa3s
B 4 ropa.

- Ha TpaHcopMaTopax Toka ¢ OyMakKHO-MACIITHON M30JsLMEi KoHneHcaropHoro Tumna 330 kB u
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BBILIIE — [IPH OTCYTCTBHUHU KOHTPOIA 1oz pabodumum HampspkeHueM — 1 pas B Tox;

Y  kackamHbIX TpaHCGOpMAaTOpOB TOKa tgd OCHOBHOI HM30MSILMM  M3MepsieTcs IS
TpaHCc(hOPMATOPOB TOKA B 1eNOM. [IpH HEYIOBIETBOPUTEIHHOM PE3YJIbTATE TAKMX M3MEpeHH tgd
JIOTIOJTHUTENILHO MPOBEPSIETCS MO CTYNEHSM.

WsmepenHble 3HaYeHUs, IPUBEAEHHbIE K Temnepatype 20 °C, noyukHbI ObITh He Ooiee yKa3aHHBIX
B Tabmuue 10.1.2.

Tabauua 10.1.2. TIpenenvHble 3HAUSHNUs tgd OCHOBHO# M30/ILKH TPaHC(HOPMATOPOB TOKA

IpenenbHble 3HauYeHus 120, %, OCHOBHO# M30/IsLKY TPAHCHOPMATOPOB TOKA

Tun usonsauuu Ha HOMHHAJIbHOE HanpshkeHue, KB, npuseneHHble Kk Temneparype 20 °C
3-15 20-35 110 220 330 500 750
bymaio- 3,012,0 2,580 2,050 | - - . -
GakenmuToBast
He Gonee 150 % ot usmepeHHOTo
OcHoBHas

u3roToBUTEIEM, HO He Bhie 0,8. He
- 2,5/4,51 2,0/3,0 [1,0/1,5]| 6onee 150 % OT U3MEPEHHOTO TIPH
BBOZE B DKCILIyaTallUIO, HO HE BBILIE
1,0.
I[IpumeyaHHue - B uncmmrene ykazaHsl 3HAYCHUA g0 OCHOBHOM H30JLAIMH TPAHC(HOPMATOPOB TOKA IIPH BBOJE B
IKCIUTYaTALHIO, B 3HAMEHATEIE - B IPOLIECCE IKCILTyATAIHH.

OyMaskHO-MacCIsTHAs
U KOHJIEHCATOpHas
HU30JA0HUA

10.1.3 I1, K, M. HcnbiTaHKe NOBBILIEHHBIM Hanpsi:keHHeM 4acToTbl S0 'y

10.1.3.1 II. M cnbiTaHKEe NOBBINIEHHBIM HANIPSIKEHHEM OCHOBHOM H30JISINMH

VcribITaHHe IPOBOAUTCS Ha TpaHC(OPMATOpax TOKa Ha HaNpsDKEHUE 10 35 KB BKIIIOYUTENBHO.

3HaveHNe HCIIBITATENIbHOTO HANPSIKeHNST OCHOBHOH M3OJLSILAM NIPUHUMAETCS B COOTBETCTBHH C
Tabmuuamu 9.1 1 9.2.

JIUTeNbHOCTD UCTIBITAHUS TPAHC(OPMATOPOB TOKA — 1 MHH.

Jlonyckaercsi IPOBEACHUE UCTIBITAHUI TPaHCHOPMATOPOB TOKA COBMECTHO € OIIMHOBKOMA.

10.1.3.2 I, K, M. HcnbiTaHHe NOBBIMIEHHBIM HANPSIAKEHHEM H30JIS1HH BTOPHYHbLIX
00MOTOK

3HauyeHUsi HCHBITATENLHOTO HANPSDKEHHS JUIT M30JALMHM BTOPUYHBIX OOMOTOK BMeCTE C
TIPUCOEMHEHHBIMY K HUM LIEISIMH NIpUHUMaeTcs paBHbIM 1 kB.

ITpomOIKUTENBHOCTD NPHIIOKEHHS HCIIBITATENIbHOTO HAMPSKCHUA — | MHH.

10.1.4 I1, K. CHsiTHEe XapaKTEPUCTHK HAMATHUYHBAHUS

XapaxkTepuCcTHKa CHHMAETCsl [OBBIIEHHEM HANpsDKEHHS Ha BCEX BTOPHYHBIX OOMOTKaX,
PaCIOJIOXKEHHBIX Ha OTAENBHBIX CEPIACUHUKAX. XapaKTePUCTHKA CHUMAETCS IO Hadajla HaChIIEHHs,
Ho He Boiue 1800 B. ITpu Hanmv4mu y 0OOMOTOK OTBETBJIEHHH XapaKTepHCTHKA CHUIMAETCsl Ha paboyueM
OTBETBJICHUH. MOIIHOCTD HCIBITATENPHOTO HUCTOYHHKA JOJDKHA O0ECHEeYHTh CHHYCOHIAIBHOCTH
MO/IaBAEMOTr0 Ha OOMOTKY HAMNPSDKEHHS BIUIOTh [0 HaYasa HACBIEHUS CEPACYHUKA.

B sxcrmyaranmu JOMyCKaeTcs CHATHE TOJNBKO TPEX KOHTPONBHBIX TOYEK.

CHsras XapaKTePUCTUKA COMOCTABIIACTCA C THUIOBOM XapaKTepHCTHKOﬁ HaMarHu4mMBaHUs1 HIIH C
XapaKTEPUCTHKAMH HAMArHWYMBAHHMs HWCIPABHBIX TPaHC(OPMATOPOB TOKA, OJHOTUIIHBIX C
TPOBEPSIEMBIMH.

Ornmumss OT 3HAYCHWI, W3MEPEHHBIX H3TOTOBUTENEM HIIM OT M3MEPEHHBIX HA MCIPABHOM
TpaHcopmMaTope TOKa, OMHOTHUIIHOM C POBEPSAEMbIM, HE OJDKHBI NpeBbIaTh 10 %.

10.1.5 I1. U3mepenue ko3 ppunuenta TpaHchopmanuu
Ortki0HEeHHEe H3MEPEHHOro KO3 UIMeHTa OT YKa3aHHOIO B MacMopTe HIHM OT H3MEPEHHOro Ha
HCTIPABHOM TpaHC(OpPMaTOpe TOKA, OXHOTUITHOM C IIPOBEPSIEMBIM, HE NOJKHO MpeBbimats 2 %.




78

10.1.6 I1, K. M3mepeHne cONPOTHB/IEHHS] BTOPUYHBIX 00MOTOK MOCTOSIHHOMY TOKY

OTKJIOHEHHE W3MEPEHHOTO COMPOTUBIEHUS] OOMOTKH IOCTOSHHOMY TOKY OT MACIOPTHOTO
3HAYEHHs WIM OT M3MEPEHHOrO Ha NpYrux (azax He AOKHO mpesbimath 2 %. [Ipu cpaBHEHHH
H3MEPEHHOr0 3Ha4Y€HUs C MaCOPTHBIMU JaHHBIMH M3MEPEHHOE 3HAYEHHE COMPOTHBIEHHS JIOJDKHO
NPHBOIAMTBECA K TEMIIEPAType, INpPU KOTOPOI IPOBOAMIMCH HM3MEpeHHs u3rotosutenem. Ilpu
CpaBHEHHUH ¢ ApyrumH (a3aMu n3MEpeHHs Ha BCeX (pa3ax JOIDKHBI IPOBOMUTCS P OOHOM U TOM e
TeMIepaType.

10.1.7 I1, K, M. HcnbiTanust TpaHcopMaTOpPHOTo Macia

Ipu BBOAE B HKCILTYaTaLHIO TPAaHCHOPMATOPOB TOKa TPaHCHOPMATOPHOE MACTIO MEPEA U MOCIE
3aJUBKH (TOJMBKH) B TPAHC(HOPMATOPHI AOJDKHO OBITH HCIBITAHO B COOTBETCTBUH C TPEOOBaHUAMHU
pasznena 31 HacTOsIIEro CTaHAapTa.

Ilepen 3anmuBkoii (monmBKOW) B OOOpPYyIOBaHHE MACO MCIBITHIBAETCS Ha COOTBETCTBHE
TpeOGoBaHuAM TOANMYHKTOB 1-8 Tabmuubt 312 (mna ceexkux Macen), Tabmuubl 31.3  (mis
pereHepUpPOBaHHbBIX Macelr).

B nporiecce skcmnyaraiuu TpaHchOpMaTOpHOE Maciio U3 TPaHC(HOPMATOPOB TOKA HANPSKEHUEM
110 35 kB BKJIIOYUTEIBHO NOMYCKAETCS HE HCIIBITBIBATD.

Macino u3 Tpancdopmaropos Toka 110 kB u Bblllle, HE OCHAIIEHHBIX CHCTEMOW KOHTPOJIS MOX
paboyuM HaIpsOKEHUEM, HCIBITBIBAECTCSA COTNIACHO TpeOoBaHMAM noamyHKToB 1-4 Tabnuusl 31.4 ¢
yuérom noxpaszena 31.3.2 — 1 pa3 B 2 roga (s TpaHCHOPMATOPOB TOKA TEPMETHYHOTO UCTIOTHEHHA
— COrJacHO MHCTPYKUUHM wu3roToBuTesst). I[Ipu HeyHOBNETBOPUTENBHBIX pPe3yNbTaTaXx Maclio
TIOTIOJIHUTENIBHO UCIIBITHIBAETCS 110 11 5-7 Tabnunp! 31.4.

Macno u3 TpaHcOpPMAaTOpOB TOKA, OCHALIEHHBIX CHUCTEMOH KOHTponsi nop pabodum
HanpsKEHUEM, IO AOCTHMXKEHUM KOHTPOJIHPYEMBIMU NApaAMETpaMUu MNPEACTIbHBIX 3Ha‘IeHHﬁ,
mpuBenéHHBIX B Tabmume 10.1.3, ucnbiTeiBaeTcst cornacHo Tpedbosanusam Tadbanupt 3 1.4 (MOAMYHKTHI
1-9).

Tabmuua 10.1.3. TIpenenbHble 3HaueHus napamerpos Atgd u AY/Y Tpanchopmaropos Toka

K IpenenbHble 3HaUeHus1, %, mapamerpos Atgd u AY/Y
JIaCC HAMPSKEHUS,
«B MPH NEPHOAUIECKOM TIPU HETIPEPLIBHOM
KOHTpOJIE KOHTpOJIE
220 2,0 3,0
330-500 1,5 2,0
750 1,0 1,5

V  MAaclOHAaNOJHEHHBIX  KacKagHbIX  TPaHCGOPMATOPOB  TOKA  OLEHKA  COCTOSHHA
TpaHC(OPMATOPHOrO Macia B KaXIOH CTYHNEHH NPOBOMUTCS IO HOPMaM, COOTBETCTBYIOIIHM
paboueMy HaIpsDKEHHIO TPaHC(HOPMATOpPa TOKA.

HeobxoauMocTs mpoBeeHus1 XxpoMaTorpadHueckoro aHanu3a pacTBOPEHHBIX B Macjle ra3oB Ui
TpaHcpopMaTopoB TOkKa Ha HampsokeHHe 110 kB W Bbllle Onpenensercss TEXHHYECKUM
pyKoBo#uTENIEM CyOBekTa dJyekTpodHepreTku. OLEHKa pe3yJbTaTOB XpOMaTorpauueckoro
aHall3a pACTBOPEHHbIX B Macje Tra30B MpPOBOAUTCA B COOTBETCTBUM C PEKOMEHAALUAMU
U3rOTOBUTEJISl U MECTHBIM OIBITOM TEXHHYECKOrO JUArHOCTHPOBAaHUS TPaHCHOPMAToOpoB TOKa.

10.1.8 I1, K, M. HcnbITaHUS BCTPOEHHBIX TPaHC(POPMATOPOB TOKA

HcnbiTaHusi BCTPOEHHBIX TPaHC(HOPMATOPOB TOKa NPOU3BOAATCs 1o noanynkram 10.1.1, 10.1.3.,
10.1.4-10.1.6.

H3mepeHre COMPOTHBIECHHS H3OJALMH BCTPOEHHBIX TPAaHC(HOPMATOPOB TOKA IIPOM3BOAMTCH
MeraoMMeTpoM Ha Hampspkerne 1000 B.

H3mepeHHOE CONPOTHBIICHIE H30JLNY 6€3 BTOPHYHBIX Ileneil 1omkHO OpITh He MeHee 10 MOm.

JomnyckaeTcsi u3aMepeHne COMPOTHBISHHUS H30JBILUU BCTPOSHHBIX TPAHC(OPMATOPOB TOKA BMECTE
€O BTOPMYHBIMH LermsaMu. M3MepeHHOe COPOTUBIIEHHE H30JILHN A0DKHO ObITh He MeHee 1| MOM.
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10.1.9 M. Ten/ioBU3HOHHBII KOHTPOJIb

TennoBU3HOHHBIH KOHTPOJb TPAHC(POPMATOPOB TOKA MPOM3BOAMTCS B COOTBETCTBHU C
ykazanusiMu  [29] u npunoxenus JI. KoHTpojb mnpoBOAWMTCS MNpH HAJIMYHUK  TEXHUYECKOM
BO3MOXKHOCTH.

10.1.10 M. KoHTpo.,1b H30JISILIHH N0 Pa00YHUM HANIPSI)KEHHEM

Kontpons wmsomimum mnox pabouuM  HampsskeHHEM  PEKOMEHAYeTCsl  MPOM3BOAHMTBL Y
TpaHchopMaTopos Toka HanpsbkeHueM 110-750 xB.

Just TparcOpPMAaTOpPOB TOKA, KOHTPOJNHMPYEMBbIX MOA PaboyMM HAmNpsDKEHHEM, KOHTPOIb MO
noamynktam 10.1.1, 10.1.2 u 10.1.7 B 3Kcmyartaumd MOXET HPOH3BOIUTHCS TOJNBKO IMPH
HEYIOBJIETBOPUTENIBHBIX PE3yJIbTaTaX UCMbITaHUi no nyHkTy 10.1.10.

KonTtponupyemble mapaMeTpbl: H3MEHEHHS TaHTEHCA YIJa OUDJIEKTPUUYEecCKHX moTtepb (Atgd) u
emkoctd (AC/C) OCHOBHOI# H30JSLIUM.

H3meHeHHe 3HAY€HMH KOHTPOJHPYEMBIX MAPAMETPOB OMpeNeiercss Kak pe3yJbTaT ABYX
H3MEpEeHHil: ouepeHbIX U MPH BBOJE B pabOTy CHCTEMBI KOHTPOJIS MO/ HAMPSDKEHHUEM.

Ilpu sHaueHun Atgd paBHoM u Gonee 0,3 % pekOMEHOyeTCsi BBIIONHHTb H3MEPEHHs Ha
Usen = 10 kB. Ilpu noareepaeHHU pe3yJIbTaToB onpeneneHus Atgd moa pabounM HanpsKeHHEM
Heobxomumo nposectH XAPI U CHATH XapaKTEpHCTUKY HAMArHUYUBAHUSL.

IpenenpHOE 3HAUEHHE YBEIHYCHHUS €MKOCTH COCTaBJIACT 5 % 3HAYCHUSA, U3MEPCHHOTO IIPU BBOJIE
B paboTy CHCTEMbI KOHTPOJIS H3OJSILIMHU O pabOYHM HaNpsDKEHHEM.

INepuonuYHOCTh KOHTPOMS TPAHCHOPMATOPOB TOKA MO, PaGOUNM HANPSKCHHEM 10 OPraHU3aLuH
HEMPEPHIBHOIO aBTOMATU3UPOBAHHOIO KOHTPOJIS - 2 pas3a B roa.

10.1.11 M. A3mepeHune YpPOBHS YaCTHYHbIX Pa3psiioB

UsmMepeHne ypoBHS YaCTHUHBIX pa3psioB INPOU3BOAMTCA Y TpaHCHOpMAaTOpoB TOKa Ha
Hanpsokenne 110 kB M Bhllle [0 pPELIEHMI0 TEXHUYECKOTO PYKOBOOUTENsA CyObekTa
3JIEKTPOIHEPTETUKH.

10.2 Dsera3oBble 3JIEKTPOMATHUTHBIE TPAHC(POPMATOPHI
TOKa

10.2.1 I1, K, M. U3mepeHne cONPOTUBJIEHUS U30JISILIU

U3mMepeHne CONMPOTUBIICHHSI OCHOBHOHM M30JSIIUH TPaHC(HOPMATOPOB TOKA MPOU3BOIUTCS, €CIIH
3TO MO3BOJISIET KOHCTPYKLUSI TpaHcopMaropa TOKa, meraommerpoM Ha 2500 B, a u3smepeHus
BTOPUYHBIX KOHTYPOB - MeraommeTpoM Ha 1000 B.

W3mepeHre CONPOTHMBIEHHMs HM3OMSLMM BTOPHYHBIX OOMOTOK TpaHC(OpMaTopoB TOKa
OTHOCHTEJILHO LIOKOJIS [IPH BBOJE B HKCILIYaTAIUIO IIPOM3BOANUTCS KaK OTAENBHO, TAK H COBMECTHO C
TOKOBBIMHU LISIISIMH.

UsmepeHusi COMPOTHBIEHUS H3OJSILMM BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKa
OTHOCHTEJIbHO IL[OKOJIS MIPU KAITUTANBHBIX PEMOHTAX M B MEXPEMOHTHBIH NEPHOJ MPOU3BOJUTCS
BMECTE C TOKOBBIMH LIEMISIMU ¥ CPABHUBACTCS € MPEIBITYIIMMH 3aMEPaMH.

U3zmepeHHble 3HAYEHHST CONPOTHBIIEHNS U30JAALMY OTAENBHOrO TpaHC(HOPMATOPa TOKA JOJKHBI
ObITh HE MeHee NPHUBENEHHBIX B JIOKYMEHTAlMM H3IOTOBUTENs. B mpouecce 3skcrumyaTaruu
U3MEPEHUS MPOU3BOMATCS:

- Ha TpaHcdopmaropax Toka 35 kB - npu peMOHTHBIX paboTax B siueiikax (IPUCOSOHHEHHSX), TTIe
OHH YCTaHOBIICHBI,

- Ha TpaHcdopmaropax Toka 110 kB 1 BbIIIE - IPH OTCYTCTBHU KOHTPOJIA H30JALIMH MOA pabodum
HampsDkeHHeM - He Menee | pasa B 4 roma, €Cii MHOE HE YCTaHOBJIEHO NOKYMEHTAaIHeH
HM3TOTOBUTEIS.

10.2.2 I1, K, M. HcnbiTaHHE NMOBLILIEHHBIM HaNpPsHKeHUeM 4acToTbl S0 I'ny
10.2.2.1 II. HcnbiTAHME NOBLIIEHHBIM HANIPSIKEHHEM OCHOBHOM M30JISIIMH
Hcnbiranve mpoBOAUTCs Ha TpaHcpopMaTopax TOKa Ha HanpspkeHue 35 kB.
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3HaueHNe HCIIBITATENIPHOTO HANPSDKEHUS] OCHOBHON H3ONALMK IIPUHMMACTCS B COOTBETCTBUU C
tabmumamu 9.1 u 9.2,

JTnTe NbHOCTD UCIBITAHMS TPAHC(OPMATOPOB TOKA — 1 MUH.

JlonyckaeTcst IpoBeieHNe HCIBITAaHUH TpaHC(HOPMAaTOPOB TOKa COBMECTHO C OLIMHOBKOI.

10.2.2.2 TI, K, M. HcnbiTaHue NOBLINIEHHBIM HANPSIAKEHHEM H30/15ILHM BTOPUYHBIX
o0MoTOK

3HaueHUsT HUCIBITATENPHOTO HANPSDKEHWs U1 M30/SILUM BTOPHYHBIX OOMOTOK BMECTE C
MIPUCOSTUHEHHBIMH K HIM LEISIMU IPUHIMAeTCst paBHBIM 1 kB.

ITpomomKUTENbHOCTD MPHUIIOKEHHS HCIBITATEIbHOTO HANPSKEHNS — 1 MHH.

10.2.3 I, K. CHsiTHe XapaKTepUCTUK HAMATHUYMBAHUS

XapaxTepuCcTHKa CHUMAETCSI TIOBBIIICHUEM CHHYCOMIAIbHOIO HANPSKEHHS HA BCEX BTOPUYHBIX
00MOTKAX, PACIIONIOKEHHBIX HA OTHENBHBIX CepACUHMKAX. XapaKTepHCTHKAa CHUMAETCS IO Hadanla
Hacelienus, Ho He Bbimie 1800 B. Ilpum Hanmmunu y OOMOTOK OTBETBJIEHHH XapaKTEpHCTHKA
CHHUMaeTCsl Ha paboueM OTBETBJIEHHUH.

B nporecce sKCITyaTay JOMYCKAETCs CHATHE TONBKO TPEX KOHTPOJILHBIX TOUEK.

CHsiTas XapaKTEepUCTHKA COIOCTABIIAETCS C THIIOBOM XapakTePUCTUKON HAMAarHUYMBAHUS WU C
XapaKTepPUCTHUKAMH HAMArHWYMBAHUA HCIPaBHBIX TPaHChOPMAaTOPOB TOKA, OMHOTHIHBIX C
MPOBEPSIEMBIMH.

Ornu4us OT 3HAUCHHH, HU3MEPEHHBIX H3TOTOBUTENIEM WM OT M3MEPEHHBIX HAa MCIPABHOM
TpaHchopMaTope ToKa, ONHOTUIIHOM C IIPOBEPSAEMBIM, HE NOKHBI IpeBbINaTh 10 %.

IIpu nocneaBapUiiHBIX MPOBEPKaX CICAYET YUUTBHIBATL BO3MOXKHOCTb HAJIMYHsI OCTaTOYHOIO
HAMAarHUYMBAHUs CEPIEYHUKOB TpaHc(hopMaTopa TOKa amepuoaudeckoil cocrasisolei Toka K3.
IlosToMy 1pu TOCHeaBapUMHBIX IPOBEpPKax HEOOXOAHUMO IPOBOAUTH pa3sMarHHYHUBAHHE
Cep/ieuHNKOB. PeKOMeHIyeTCsl CHUMAaTh XapaKTePUCTUKHU O U [TOCNIE Pa3MarHU4HUBAHUS.

10.2.4 1I. U3mepenue ko3(puumenta Tpanchopmannu

OTkJI0OHEHHE N3MEPEHHOro KO3 hHLeHTa OT yKa3aHHOrO B 1aCOPTE MJIM OT U3MEPEHHOro Ha
HCIIPaBHOM TPAaHC(HOPMATOPE TOKA, OTHOTHIIHOM C IPOBEPSIEMBbIM, HE TOJDKHO MPEBbIATh 2 Y%o.

TTepen M3MEPEHUSIMH PEKOMEHIYETCsI IPOU3BECTH Pa3MArHIYHBAHIE TPAHCHOPMATOPA COTIIACHO
T'OCT 8.217-2003 (myHKT 9.3).

10.2.5 11, K. N3mepeHue conpoTHB/IeHUs] BTOPUUYHBIX 00MOTOK MOCTOSIHHOMY TOKY

OTKJIOHEHHEe H3MEPEHHOTO COMPOTHUBICHUSI OOMOTKH IIOCTOSHHOMY TOKY OT HACIOPTHOIO
3HaYEHHs WIH OT M3MEPeHHOro Ha Apyrux (asax He moipkHO npeBbimath 2 %. IIpu cpaBHeHUH
HU3MEPEHHOI0 3HAUEeHHsI C MACMOPTHBIMU JAHHBIMH H3MepPEeHHOe 3HaYeHHEe CONPOTUBIIEHHS HOJDKHO
MPUBOAMTBCA K TeMIepaType, NPH KOTOPOH IPOBOAMINCH H3MepeHHs u3rotosurenem. Ilpum
CpaBHEHHH C APYruMH (azaMu U3MepeHUs Ha BceX (a3ax JOJKHBI POBOAMTHCS MPU OIHOH M TOH
JKE TeMIIepaType.

10.2.6 II, K. MHMcnbITaHHs 73Jiera3a WIH Tra30B0id cMecH, 3amnoJIHSIIOLIEH
TpaHcdopmaTop TOKa

10.2.6.1 IIpoBepxa coaepKaHHUS BJIATH B djierase

ITpoBepke BIArocoAeps>kaHUs MOJJISKUT TOBAPHBIN 3JIera3 B CIydae OTCYTCTBHUS cepThudmKara
W3rOTOBUTENsT W ObIBIIMIT B ymnoTpeOieHMH 3ieras, NpefHa3HaYeHHbIe U 3aNONHEHHs MU
JIO3aMOJIHEHUsI Ta30M30JIMPOBAHHBIX OTCEKOB. MaccoBasi mONsi BOABI JOJDKHA ObiTh He OGonee
0,0015 % (uto cooTBeTcTBYeT TOUKE pockl MuHYC 40 °C mpu atMochepHOM aBieHUn) AN 3Jerasa
W3rOTOBJICHHOTO B COOTBETCTBUM C [36]. B ciyuyae npeabsBieHHs] M3TOTOBUTENEM IMOBBIIECHHBIX
TpeboBaHMI K Ka4decTBY 3jerasa, IO CPaBHEHHIO C yKa3aHHbIMH TY, BIarocomepskaHue Takoro
3rerasa JOJDKHO COOTBETCTBOBATb ITHM TPeOOBaHUSIM.

Brnarocomep:kaHue 53ierasa, HaXONAIIErocss B OTCeke TpaHCOpMATOopa TOKA, NOMJIEKHT
HU3MEPEHUI0 IIepeN] BBOAOM TpaHChOpMATOpa TOKA B JKCIUTyaTaumio (MOCHe TNPOBEAEHHS B
HEOOXOIMMBIX CIy4asx ITePBOHAYAIBHOTO 3aMOJTHEHHs MM HO3AIOJHEHHsT TpaHc(hOopMaTopa ToKa



81

JJIETa30M MIIH Tra3oBoif cMeckro). Haubombluee momycTHMOe COIep:KaHUE Blark BHYTPH
ra30M30JMPOBAHHOIO OTCeKa TaHC(HOPMATOpa TOKa AOJDKHO OBITh TaKMM, YTOOBI TOUKA POCHI OblNa
He BBbIIIe, yeM MUHYC 5 °C niist usMepeHus npu remrnepatype muoc 20 °C 1 HOMHHATLHOM JaBJICHHN
anerasza. COOTBETCTBYIONIAs MOMPaBKa JOJDKHA ObITb CHeNaHa [Jisi M3MEPEHHsl BIAaroCOMEP KaHMsI,
BBIIIOJIHEHHOTO IIPM [PYrUxX TEMIEpaTypax, €cid HHas BelIWYMHA BJIATOCONEPXKAHUS HE
IIPenyCMOTPEHa U3rOTOBUTENEM TpaHchopMaTopa ToKa.

ITpu mpeBBIICHUN HOPMATHBA BIATOCOAEPKAHUS B 3JIerase, HaXOMSINeMCs B Fa30H30IHPOBAHHOM
oTceke TpaHcopMmaTopa TOKa, HEOOXOMMMO MPOHM3BECTH OTKAYKy 3Jierasa, OCYLUIKY OTCeKa U
3anojHeHue 3erazoM. OTkauaHHBIN U3 OTCEKa 3JIera3 MOXeT ObITh BOCCTAHOBIICH U UCIIOJb30BAH B
COOTBETCTBUHU C YKa3aHUSMH MPOHM3BOAUTENEH TpaHCchOpMaTopoB Toka U pexkoMengauuit TOCT P
54426-2011.

BrnarocomepxkaHue B djerase, MPEAHA3HAYEHHOM [jI IOBTOPHOrO NPHMEHEHHs, JOJLKHO
coorBercTBoBaTh TpeboBanusim [OCT P 54426-2011.

10.2.6.2 IIpoBepka cpadaTbIBAHHSA 3J1EKTPOKOHTAKTHOI0 YCTPOHCTBA NPUGOPOB KOHTPOJIS
TIOTHOCTH 3J1era3a (ra3oBoii cmecH)

ITpoBepka cpabaThIBaHMA 3JEKTPOKOHTAKTHOIO YCTPOICTBA HPUOOPOB KOHTPOJISA ILIOTHOCTH
snerasa (ra3oBoil CMeCH) MPOHM3BOOMTCS JUISl Ka)KAOM M3 TIPYON KOHTAKTOB YCTPOKCTBAa mpu
HCKYCCTBEHHOM  CHIDKEHHH  KOHTPOJMPYeMOro  npubOpoM  HaBieHHST 10  BEJIMYHH
MpeAyNpeAUTeNbHOM M aBapuilHONW cHUrHanM3alMy. 3HaueHMs YKa3aHHbIX BEJIMYMH JOJDKHBI
ONpPEneATbCA MO TIOKa3aHUSIM KOHTPOJBHOTO MaHOMETpa M B OalbHEHIIEM NPHBEAEHBI K
temneparype mmoc 20 °C. IlonydeHHble TakuM 00pasoM 3HAUEHUsI JOJIKHbI COOTBETCTBOBATH
HOPMATHBY, YKa3aHHOMY B PYKOBOZCTBE 10 KCIUTyaTaluy TpaHc(opmaropa Toka.

10.2.6.3 IIpopepka AaBJeHHsI 3AMOJTHEHHS 3J1€ra30M HJIH ra3oBoii CMechbIo
ra30H30JIMPOBAHHBIX 0TCEKOB TPAHC(OPMATOPA TOKA KOHTPOJbHBIM MAHOMETPOM

ITpoBepka AaBieHHs 3aIOMHEHHS 3JIETa30M HIIH Ia30BOH CMECHIO [a30M30IHPOBAHHBIX OTCEKOB
TT nosxHa MPOU3BOAUTHCS KOHTPOJIBHEIM MAHOMETPOM KJlacca TOUHOCTH He Huke 0,6.

HsmepenHas BenuuuHA AaBJIEHUs, MpUBeneHHas K Temmeparype mioc 20 °C, HaXOmUTLCSA B
IHUana3oHe, YCTAaHOBJICHHOM H3TOTOBUTEIEM.

10.2.7 M. TennoBu3HOHHBII KOHTPOJIb

TeIIoBU3HOHHBIA KOHTPONIL TPaHC(OPMATOPOB TOKA IPOM3BOAMTCS B COOTBETCTBHH C
ykazanumsiMu [29] u mpunoxenus M. KoHTposmb HPOM3BOAMTCS MpPHU HAIMYUK TEXHHYECKOM
BO3MOKHOCTIL

10.3 OnTuyeckne TpancgopmMaTopsl TOKA

10.3.1 II. K. IlpoBepka BbICOKOBOJILTHOIO 0J10KA
HpOBepKa BBICOKOBOJIBTHOI'O 6.]'[01(3, NpoOnU3BOAUTCA B COOTBETCTBUMU C HWHCTPYKUHUAMU
HU3TrOTOBUTCIIA.

10.3.2 II. K. IIpoBepka 3/1IeKTPOHHOT0 GJ10KA
HpoaepKa SHCKTpOHHOFO 6.]'[01(3. HpOI/ISBOLlI/ITCH B COOTBETCTBUU C I/IHCprKLlI/IﬂMI/I U3TrOTOBUTEIA
HU3TOTOBUTEJIEM WIIH CIELUATU3UPOBAHHON HAIAIOYHON OpraHu3aLueil.

10.3.3 M. Ten/i0BU3HOHHBIA KOHTPOJIb
TemnoBu3HOHHBIH KOHTPOIb CHUIOBBIX KOHTAKTOB IIPOM3BOAKTCS B COOTBETCTBHU C YKA3AHUSIMU
[29] u npunoxenus 1. KoTposs npon3BoanTes NPy HaTUYUK TEXHUYECKOIT BO3MOXKHOCTH.

10.4. DjeKTpOMarHHTHBIE TPAHCHOPMATOPDI TOKA € JIUTOH
TBEPAOH H30aA1Hel

10.4.1 I, K, M. U3mepeHHe CONPOTHBIEHHS U30,/ISILILH
H3mepenne CONMPOTHBICHUA OCHOBHOH H3OJSILMM TPaHC(OPMATOPOB TOKA MPOH3BOIUTCS
Meraommerpom Ha 2500 B.
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W3MepeHHe CONMPOTUBICHUS H3OMALMH BTOPHYHBIX OOMOTOK TpaHChOpPMAaTOpOB TOKa
OTHOCHTEJILHO JPYT APYyra MpOU3BOAUTCS MeraomMMerpoM Ha 1000 B.

B mpotecce dKCILTyaTallHd H3MEPEHHUs POU3BOATCA:

- Ha TpaHchopmaropax Toka 3-35 kB - nmpu peMoHTHBIX paboTax B siueiikax (MPHCOENUHEHUSIX),
r7ie OHH YCTaHOBJIEHBI,

- Ha Tparcdopmaropax Toka 110 kB 1 BbILIE - IPH OTCYTCTBHU KOHTPOISA H30JALMH NMOA pabodum
HanpsbkeHueM — He MeHee 1 pasa B 4 rona, €cid HHOE HE NpPEAyCMOTPEHO NOKyMEHTaluen
U3TOTOBUTEJI.

H3mepenHble 3HAYEHHST CONPOTHBIICHHS H3OALMH AOJDKHBI OBITb HE MEHee NPHBCIOCHHBIX B
JNOKYMEHTalUH U3TOTOBHTEII.

10.4.2 11, K, M. UcnibITaHHE NOBbILIEHHbIM HANpsIZKeHHEeM 4acToThl 50 'y

10.4.2.1 II. HcnbiTaHue NOBbILIEHHBIM HANIPSIKEHHEM OCHOBHOH H30/ALHH

HcnbiTaHye NpOBOAMTCS Ha TPaHCHOPMATOpPax TOKA HA HANpsKeHHE T0 35 KB BKJIIOYHTENBHO.

3HaueHHe HCTBITATEILbHOTO HAMpPsDKEHHS OCHOBHOH H3OJLSILMU NPUHHMAETCS B COOTBETCTBHHM C
Tabmunamu 9.1 1 9.2.

JIMUTeNbHOCTD UCIIBITAHUS TPAHCPOPMATOPOB TOKA - 1 MHH.

JonyckaeTcst MpOBEACHNE HCIBITAHUI TPaHCHOPMATOPOB TOKA COBMECTHO C OLIMHOBKOIA.

10.4.2.2 11, K, M. HcnbiTaHHe NOBbIIEHHBIM HANPSIKEHHEM H30JIIIHH BTOPHYHbLIX
o6moToK

3HayeHHe WCIBITATEIBHOTIO Hanps>KeHUs JUJIA  U30JIMUA  BTOPUYHBIX O6MOTOK BMECTE C
MIPUCOENMHEHHBIMY K HUM LIETSIMU IIPUHAMAaeTCs paBHbIM 1 kB.

IponoKUTENBHOCT IPUIIOKEHNS HCIIBITATENILBHOTO HAPSDKEHNS - | MUH.

10.4.3 I1, K. CHsiTHe XapaKTepHCTHK HAMATHUYHBaHHS

XapakTeprucTHKa CHIMAETCS MOBBIIIEHNEM CHHYCOMAAIBPHOIO HATIPSDKEHN HA BCEX BTOPHYHBIX
00OMOTKax, PacHoIOKeHHBIX HAa OTHEJbHBIX CEepAeYHMKAX. XapaKTepUCTHKA CHUMAeTCA IO Hadala
HaceimeHus, HO He Bbimie 1800 B. Ilpm Hammumu y OOMOTOK OTBETBICHMI XapaKTEPHUCTHKA
CHUMAeTCs Ha paboueM OTBETBIICHUM.

B mporecce 3KCILTyaTaluu IO CKAETCS CHATHE TONBKO TPEX KOHTPONBbHBIX TOUEK.

CHsras XapakTEePUCTUKA COTIOCTABJIAETCA C TUIOBOM XapaKTepI/ICTHKOﬁ HaMarHuimMBaHHs HJIH C
XapaKTCPpUCTUKAMU HaMarHu4uBaHUsI UCIIPABHBIX TpaHC(bOpMaTOpOB TOKA, OAHOTHUIIHBIX C
NIPOBEPSAEMBIMH.

OTnnuus OT 3HAYEHUH, M3MEPEHHBIX H3TOTOBUTENEM MM OT H3MEPEHHBIX HAa MCIPABHOM
TpaHc(hOpMATOPe TOKA, OMHOTUIIHOM C IIPOBEPsIEMbIM, HE NOJDKHBI MpeBbiaTh 10 %.

Ilpu mocneaBapuHHBIX NPOBEPKAX CIEAYET YYUTBHIBATb BO3MOXKHOCTb HAJIUYHA OCTATOYHOTO
HaMarHUYHBAaHU allepUONNIECcKOH cocTapisromeii Toka K3.

10.4.4 I1. U3mepenue ko3¢ Puumenta tpanchopmMaunu

OTKJIOHeHHE U3MEePEHHOro KO3 (UIMeHTa OT YKa3aHHOTO B MAcIOpTe WM OT H3MEPEHHOro Ha
HCIPAaBHOM TPaHC(HOPMATOPE TOKA, ONHOTUIIHOM C TIPOBEPSIEMBIM, HE HOJDKHO MpeBbIaTh 2 %.

Tepen n3MepeHUAMHU PEKOMEHAYETCsI IPOU3BECTH pasMarHHYHBaHUE TPAHCHOPMATOpPa COTIIACHO
I'OCT 8.217-2003 (myHkT 9.3).

10.4.5 I1, K. M3mepeHHe cONIPOTHBJIEHUS] 00MOTOK NMOCTOSIHHOMY TOKY

OTkIIOHEHHE HU3MEPEHHOr0 COMPOTUBJICHUA O6MOTKI/I MNOCTOAHHOMY TOKY OT NacCrnopTHOTO
3HAUEHHs WM OT M3MEPEHHOro Ha Ipyrux ¢asax He AOJKHO mpesbimath 2 %. Ilpu cpaBHeHuM
HU3MEPEHHOI'O 3HAYCHU C NTAaCIIOPTHBIMUA HAHHBIMHA U3MEPEHHOC 3HAYCHUE COIPOTHBIICHUS NOJIKHO
IPUBOAUTECA K TEMIEpaType, IPU KOTOPOH NpPOBOAMINCH H3MEpeHHs wu3rorosureneM. llpu
CPaBHEHHH C APYrUMH (azamMu u3MepeHHs Ha Bcex (pasax JOJKHBI IPOBOAUTHCS MPH OTHOH M TOM
e TeMITepaType.

10.4.6 M. Ten10BU3HOHHBII KOHTPOJIb
TennoBu3UOHHBIH KOHTPOJbL TPAHCHOPMATOPOB TOKA TNPOH3BOIAHUTCA B COOTBETCTBUM C
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ykazaHusmMu [29] u npunoxenus JI. KonTponb mnpoBoguTcs NpU HAIUYMM TEXHUYECKON
BO3MOKHOCTH.
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11 TPAHC®OPMATOPBI HAIIPS)KEHUA

11.1 MacioHano/JTHEeHHbIE TPAHCHOPMATOPHI HANPSIKEHHS

11.1.1 MacJioHano/iHeHHbIE 3J1eKTPOMATHUTHbBIE TPAHC(POPMATOPLI HANPSIIKEHHS

11.1.1.1 I, K, M. H3mMepeHHe CONPOTHBJICHAS H30JISINHH 00MOTOK

Hsmepenue comporupieHus momsinuu  obmorok BH  Tpancdopmaropos
MPOU3BOJUTCS MEFAOMMETPOM Ha Hanpsbkenue 2500 B.

H3mepeHne CONPOTUBIEHHUSI M30JSILMM BTOPUYHBIX OOMOTOK, @ TAaKKe CBS3YIOLIMX OOMOTOK
KaCKa/IHbIX TPAaHC(OPMATOPOB HANPSIKEHUS [IPOU3BOIUTCSI METAOMMETPOM Ha HanpsibkeHue 1000 B.
Comporusienne usomsimuun obmorok BH tpanchopmaropos Hampspkenust 35 kB u Bblme ¢
M30JILMEH HyJIeBOrO BbIBOAAa Ha HampspbkeHue o0 1000 B pomyckaercs H3MepsTh C MOMOLIBIO
meraommerpa Ha 500 B.

B mpounecce sKCIuTyaTauy U3MepeHus MPOU3BOIATCS:

- Ha TpaHc(hopMaTopax HampsbkeHHs 3-35 kB - mpu mpoBeneHnn peMOHTHBIX paboT B stueiikax
(pucoenrHeHNsIX ), TA€ OHU YCTaHOBJIEHEI,

- Ha TpaHcopmaTopax HanpspkeHus 110 kB u sbime — 1 pas B 4 roza.

H3mepeHHbIe 3HAYEHNUSA CONPOTHBIICHUs] U30JIALMH NPH BBOJE B SKCIUTYaTaIMIO U B 3KCIUTyaTallui
JOJDKHBI OBITh HEe MeHee mpuBeneHHbIX B Tabnuue 11.1. B mporecce skcruiyaranuu IOMyCKaeTCsl
MPOBEACHHE H3MEPEHU COIPOTUBIICHNS H3OIISIIIUA BTOPUIHBIX OOMOTOK COBMECTHO C BTOPUYHBIMHU
LETIAMH.

Hampsi>KEHUs

Tabauua 11.1. JfomycTMble CONMPOTUBIIEHNUS U30MISLMI TPAHC(HOPMATOPOB HANIPSKEHUS

JonycTumMble conpoTueyieHus n3oysaiuu, MOM, He MeHee
Knacc HanpsxeHus,
<B OcHoBHas Bropuunsle Caasyroume
H30NIALMA obmorku* 0OMOTKH
3-35 100 50 (1) 1
110-500 300 50 (1) 1

IIpumeyanue - *ConpOTHBICHHS H30TALHH BTOPHYHBIX 0OMOTOK MPHBCACHBI: 663 CKOOOK - MPH OTKIIFOYCHHBIX
BTOPHYHBIX IEMAX; B CKOOKAX - COBMECTHO C TOAKIIOYCHHBIMH BTOPHYHBIMH IICTUIMH.

11.1.1.2 TI. McnbiTAHHE NOBLIIMIEHHBIM HANPsIKeHHEM 4acToThbI S0 I'y

Hcnerranne npoBoaUTCs Ha TpaHchopMaTopax HanmpsbkeHus 10 35 kKB BKIIIOUHTENIBHO.

HUcnbiranus usonsiuun oMotk BH moBbleHHBIM HanpsokeHHeM 4actoTel 50 T mpoBozsTes
Uil TpaHcHOpPMaTOpOB HampsDKeHHss C H30Jsiuedl Bcex BbIBOOOB oOMoTku BH  stmx
TpaHc(opMaTOPOB HA HOMHHAJIBHOE HAPSKEHHUE.

3HaveHNe UCIIBITATENIbHOTO HANpPsDKEHUS] OCHOBHOW M3OJALNM MPHHHUMAETCA B COOTBETCTBUH C
Tabmunamu 9.1 1 9.2.

JUMTeIbHOCTD HCTIBITAHUSA TPAHC(HOPMATOPOB HALIPSDKEHUS - 1 MUH.

3HavyeHHe WCMBITATENBHOTO HANPSDKEHHS U H3OJSIMH BTOPHYHBIX OOMOTOK BMeECTE C
NPUCOEIMHEHHBIMH K HUM LIeTIIMH NTPHHUMAeETCs paBHBIM 1 kB.

ITpomomKkuTeNbHOCTb NMPUIIOKEHHS HCIBITATEILHOTO HAMPsXKEHHS - | MUH.

11.1.1.3 II, M. I3mMepeHHe CONPOTHBIEHHS 00MOTOK NOCTOSAHHOMY TOKY

H3mepenue compoTueieHHs OOMOTOK IOCTOSSHHOMY TOKY MPOW3BOAMTCH Y MEPBUYHbIX,
BTOPHYHBIX H CBA3YIOILIHX 0OMOTOK TPaHC(HOPMATOPOB HANPSIKEHHS.

HeobxomumMocTe mnpoBeIeHHs H3MEpEeHHs] CONPOTHBIICHHS OOMOTOK IOCTOSIHHOMY TOKY B
npoLecce  3KCIUTyaTaLluH ompenensercss — TEXHUYEeCKUM pykosomuTesNieM — CyObekTa
3MEKTPOIHEPTeTUKH.

OTKJIOHEeHHEe H3MEPEHHOTO COMNPOTUBJIEHUs] OOMOTKH IOCTOSHHOMY TOKY OT MaCMOPTHOrO
3HAUEHUs WINM OT M3MEPEHHOro Ha Jpyrux ¢asax He AOJKHO npesbnuath 2 %. Ilpu cpaBHEHUM
M3MEPEHHOTO 3HAYEHHs C MACTOPTHBIMH JAHHBIMH M3MEPEHHOE 3HAYCHUE CONPOTHUBJIEHHS OJKHO
NMPUBOANTBECA K TEeMIeparype Hcmbrtanmii m3rorosurend. [Ipu cpaBHeHuum ¢ apyrumu dazamu
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N3MEPEeHNUs Ha BeeX (paszax JOJDKHBI IPOBONHUTHCS IIPH ORXHOM U TOH Xe TeMIlepaType.

11.1.1.4 I1, K, M. HcnbITanue TpaHC(OPMATOPHOI0 MacJjia

Ipu BBOZE B HKCIUTyaTALMIO TPAHC(HOPMATOPOB HAIIPSDKEHHUSI MAcJO NOJDKHO ObITh MCHBITAHO B
COOTBETCTBHU C TPeOOBaHUAMHU paszfena 31 HACTOAIIEro CTaHAapTa.

Ilepen 3anuBKOW (mONMBKOH) B OOOPYyOOBaHME MACIO HCIBITBIBAETCS HA COOTBETCTBHE
TpeboBanusiM mnoxnyHkToB 1-8 Tabmuupr 31.2 (mns cBexmx wmacen), Ttabmuuer 313 (mis
pereHepUPOBAHHBIX MACeI).

IMocne 3anuBKY (ROMMBKH) B 000PYAOBAaHHE MACJIO HCIIBITHIBAETCS HA COOTBETCTBHE TPEOOBAHIAM
moAnyHKTOB 1, 4, 5, Tabmuier 31.2 (mst cBeskux Macen), Tabmuusl 31.3 (o pereHepUpOBaHHBIX
Macen).

B mporiecce skciutyaTauny TpaHchOpMaTOpHOE Macio U3 TPaHC(HOPMATOPOB HalpshKeHHs 10 35
KB BKJIFOUUTENIBHO NOIYCKAETCST HE UCTIBITHIBATE.

V tpancdopmaropos Hanpsokerust 110 kB 1 Bbllue yCTaHABIMBAETCS CIENYOLIASA IEPHOAUIHOCTD
UCTIBITaHU TpaHCHOPMATOPHOTO Maca:

- o TpaHcopmaropos Hampspkenusa 110-220 kB - 1 pas B 4 roxa;

- ost TpaHcdopmaropos Hampspkenust 330-500 kB - 1 pa3 B 2 roza.

B mponecce 3KCIUTyaTalldi MacJio UCITBITHIBACTCS HA COOTBETCTBHUE TpeboBaHusM Tabnurb! 31.4,
nyHKTOB 1-4 ¢ yuerom pasgenos 31.3.1, 31.3.2 u 31.6. Ilpu HeyIOBIETBOPUTENIbHBIX PE3YJIbTATAX
JIOTIONHUTEILHO MPOBOJSITCS UCIIBITAHMS 11O 1. 5-7 Tabnuiet 31.4.

VY MacjOHAIONHEHHbIX KaCKaTHBbIX TPAHC(OPMATOPOB HAIPSIKEHYs OLIEHKa COCTOSIHMS Macia B
OTHETBHBIX CTYNEHSIX IPOBOAMTCA IO HOPMaM, COOTBETCTBYIOIIMM paboueMy HampsKeHHUIO
CTYTIEHHL.

Heob6xonumocTs npoBeneHns XpoMaTorpaguueckoro aHanusa paCTBOPEHHBIX B Macyie ra3oB IJIf
TpanchopMaTopoB HampspkeHust 110 kB u Beme ompenenseTcd TEXHHYECKHM PYKOBOAUTEIEM
cyObexTa snmekTposHepreTukn. OeHkKa pe3yIbTaToB XPOMaTorpaduIeckoro aHaIm3a pacTBOPSHHBIX
B Maclie Ta30B MOBOJIUTCSI B COOTBETCTBUH C PEKOMEHJALMSIMHA M3TOTOBUTENSI H MECTHBIM OIBITOM
TEXHUYECKOTO JIMArHOCTHPOBAHHSI TPAHCHOPMATOPOB HATIPSKEHHSL.

11.1.1.5 M. Tenji0BH3HOHHBII KOHTPOJIb

TernoBU3HOHHbIH KOHTPOJb TPAaHCHOPMATOPOB HAIPSIKEHHUS MPOU3BOAUTCS B COOTBETCTBHU C
ykasaHmamMu [29] u npunoxenus JI. KoHTponmp mpoBOmWTCA NpH HAIHYMM TEXHHIECKOH
BO3MOXKHOCTH.

11.1.1.6 M. M3mepeHne YPOBHSI YACTHYHBIX Pa3psaaos

H3mepenne ypOBHs YaCTHYHBIX PaspsAAoOB MPOU3BOAMTCS Y TPAHCPOPMATOPOB HAMPSIKEHUS
110 kB u BbilIIe N0 PEIIEHHIO TEXHUYECKOTO PYKOBOIUTENSI CYOBEKTa IJEKTPOIHEPTETHKH.

11.1.2 MacJjioHano,THeHHbIE éMKOCTHbIe TPaHC(HOPMATOPbI HATIPSIKEHHSI

11.1.2.1 I, K, M. HcnpITaHHS KOHAEHCATOPOB JeJIHTE/IeH HANPSKeHHs

Hcnbranusa  KOHAEHCATOPOB  fAeNuTeNell HANpsOKeHHWS TPOBOAATCS B COOTBETCTBHH  C
TpeGoBaHMAMH paszaena 26.

11.1.2.2 I1, M. M3mepenne cONPOTHBICHHS H30JSILIMHE JIEKTPOMATHHTHOTO YCTPOHCTBA

H3mepeHune CONPOTUBIIEHMS U30JSILHH OOMOTOK MPOBOAMTCS Meraommerpom Ha 2500 B.

B npouecce 3kcIuyaTaliui K3MEpEHHs IPOU3BONATCS NP NIPOBEICHUM PEMOHTOB B siuelikax, rie
YCTaHOBJIEHBI TPAHC(HOPMATOPHI HATPSKEHHUS.

ConpoTHBieHHE H30JLILHU He JOJDKHO OTIINYAThCs OT YKa3aHHOro B mactopte Oonee yem Ha 30 %
B XYALIYIO CTOPOHY, HO JOJDKHO OBITH HE MeHee 300 MOM.

11.1.2.3 I, K, M. H3mMepenne conpoTHBJIeHHS 00MOTOK MOCTOSTHHOMY TOKY

IIpu BBOAE B SKCIUIyaTALMIO H3MEPEHHE COMPOTHUBIEHHS OOMOTOK IOCTOSIHHOMY TOKY
MPOU3BOAUTCS Ha BCEX BBIBOJIAX BTOPUYHBIX OOMOTOK.

HeobxomuMocTe NpoBeneHUs HM3MEPEHHs COMpPOTHBJIEHHA OOMOTOK HOCTOSIHHOMY TOKY B
npolecce  SKCIUTyaTalldd  ONPENeNAeTcsl  TEXHHYECKMM  PYKOBOJAHUTENEM  CyObekra
3JIEKTPOSHEPTETHKH.
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H3mMepeHHBIC 3HA4YCHUs, MPUBEICHHBIC K TEMIEPaType MPHU HCIBITAHUAX H3TOTOBMTEIS, HE
JOJDKHBI OTIIMYAThCS OT YKa3aHHBIX B macnopte Gosiee yeM Ha 5 %.

11.1.2.4 II, K, M. HcnbiTanusi TpaHc(hOPMATOPHOT0 MACJAA H3 YJIeKTPOMATHMTHOIO
ycTpoiicTa

Hcnbiranust NPOBOISATCS MPU HATMYUH TEXHUIECKOH BO3MOKHOCTH.

Ilepen BBOAOM B OKCIUIyaTallMI0 ONpeAesieTcss MNPOOHBHOE HANPSDKEHHE Macia U3
JJIEKTPOMArHUTHOTO YCTpoiicTBa. 3HaueHHe NPOOHBHOrO HANPsDKEHHs MAacia AOJDKHO ObITh He
meHee 30 xB.

Ipu BBOme B OSKCIUIyaTalMIO TpaHCHOPMATOPHOE MACIO Uil  3alUBKHA  (JOJHMBKH)
OJICKTPOMAarHuTHOI O yCTpOﬁCTBa JOJIKHO 6bITb HUCIBITAHO B COOTBETCTBHH C Tpe6()BaHl/lﬂMl/l pasaena
3L

B mpouecce skcriyatanuy TpaHCHOPMATOPHOE MACIO M3 3JIEKTPOMArHUTHOrO YCTPOHCTBA
JOJDKHO MCIBITBIBATBCSl TEPBBIM pa3 uepe3 4YeThlpe Iofa IOcjie BBOJAA B JKCILUIyaTalWio, B
nanbHeieM — depe3 6 ner corjiacHo TpeGosanusM Tabmuusl 31.4 (momnyHkThl 1-4) ¢ yuérom
pazzenos 31.3.1., 31.3.2 u 31.6. HacTosdwero cranaapra. IIpn HeynOBIETBOPUTENLHBIX PE3yNbTaTax
IOTOJIHATEIBHO MPOBOISITCS UCTIBITAHUSA 1O MyHKTaM 5-7 tabauuel 31.4.

Heo0xoauMocTb MpoBeieHnsI XpoMaTorpadHueckoro aHay3a paCTBOPEHHBIX B Macye ra3oB Ui
TpaHchopmaTopoB HampsbkeHus 110 kB u Bblllle ompeaensercsd TEXHUYECKHMM PYKOBOJHUTENEM
cyObexTa 3mexTposHepreTkH. OIleHKa NPOU3BOAMTCA B COOTBETCTBHHM C PEKOMEHIALUSAMU
H3TOTOBHUTENSI K MECTHBIM OIBITOM AMarHOCTHPOBAHUS COCTOSIHHS TPAHC(OPMATOPOB HATIPSKEHMUSI.

11.1.2.5 11, K, M. HcnbiTannsi BeHTHIbHBIX pa3pagHukos u OITH

Hcnprranus BeHTUIBHBIX paspsaaukos U OITH npoBoasATcs cornacHO yka3aHusiM paszaena 27.

11.2 DaerazoBbie TPaHCPOPMATOPHI HANIPSIKEHHUSI

11.2.1 I, K, M. U3mepeHue conpoTHBJIeHUsI H30JISILIHH 0GMOTOK

WsmepeHre COMpOTHBIEHMs u3osinud  obomotrkn BH  TpancdopMaTopoB  HampspKeHHs
MIPOU3BOIUTCSI METAOMMETPOM Ha HanpspkeHue 2500 B.

H3smepeHne CONPOTUBIEHUS H3OJSALMH BTOPHYHBIX OOMOTOK TPaHC(HOPMATOPOB HANPSIKEHHUS
IIPOU3BOIUTCS METaOMMETPOM Ha HamnpsbkeHHe 1000 B.

B mporiecce 3KCIUTyaTalliy NCIBITAHUS MPOBOIATCS BO BPeMs MPOBEICHUS PEMOHTOB S4eeK, Iae
ycranosiensl TH.

H3mepeHHbIe 3HAUSHHUS COIIPOTHBIICHUS H30MIALMH IIPH BBOZE B 3KCIUTYaTaLUIO M B SKCILTyaTaLlu{
JIOJDKHBI OBITh HE MEHee IPHBEICHHBIX B JOKYMEHTAllMM H3roTOoBUTENs. B ciydae orcyrcTBus
naHHOW MH(OpPManMM B JOKYMEHTALMA W3TOTOBHUTENS MOrYT OBITb HKCMOJb30BaHbl 3HAUEHUS,
npuBeeHHbie B Tabnuue 11.2.1.

B mpouecce dKCIUTyaTallMy AOMYCKAETCS HMPOBENEHHE HU3MEPEHMI CONMPOTUBJICHHUS H3OJALMH
BTOPHYHBIX OOMOTOK COBMECTHO C BTOPUYHBIMH LIETIIMH.

Tabmuna 11.2.1. lonycTuMble CONPOTHBIIEHUS U30JSILIUH 3JIEra30BbIX TPAHC(HOPMATOPOB
HaNPsKEHUs

JonycTumble CONPOTHBJICHHUS H3oysiun, MOM, He MeHee

Kiacc Hanpspkenust, kB BTOPUYHBIE CBA3YIOLIKE
OCHOBHas U30JISLHA *
0OMOTKH 0oOMOTKH
35-500 300 50(1) 1

MMpumeuvanue - * CONPOTUBICHHA H30IIHH BTOPHUHBIX OOMOTOK MPHBEAEHBI: 6€3 CKOOOK - MPH OTKIHOYCHHBIX
BTOPHYHBIX IETIAX; B CKOOKAX - COBMECTHO C IOKIFOYCHHBIMH BTOPHYHBIMH LCTAMH.

11.2.2 I1. McnbiTaHUE NOBBILIEHHBIM HaNpsKeHHeM 4acToThl S0 I'n
HcneiTaHue HpPOBOAMTCS Ha TpaHCOpPMATOpax HANpPsOKEHHUS HAa HampsbkeHue no 35 kB
BKJIFOUHUTEJIBHO.
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Hcnbitanusa usomsinun 0dMoTky BH noseieHHbIM HanpsbxeHneM dactoTthl 50 T mposonsTes
s TpaHcHOPMATOpOB HAampsDKeHHs C  m3onmsnueil Bcex BhiBogoB oOmoTkm BH  atux
TpaHC(opMaTOPOB HA HOMUHAJIEHOE HAIPSKEHHE.

3HavyeHHe UCTILITATENLHOTO HAMNPSKEHHs] OCHOBHOH M30JALIUM IIPUHUMACTCA B COOTBETCTBUU C
Tabmumamu 9.1 u 9.2

IIpomOMmKUTENBHOCTE IPHIIOXKEHHS UCIBITATENILHOTO HANPsDKEHNS - 1 MUH.

3HaueHHe MCHBITATENILHOTO HAMpPSDKEHUsl JUIs W3OJALMM BTOPUYHBIX OOMOTOK BMECTE C
TIPUCOEIUHEHHBIMI K HMM LEMSIMU NPHHUMAaeTCs paBHbIM 1 kB.

IIpomoMmKUTENBHOCTD NPHIIOXKEHHS HCIIBITATEIIBHOTO HANPsDKEHUs - | MUH.

11.2.3 I1. M3mepeHue cONpOTUBJICHHS 00MOTOK MOCTOSTHHOMY TOKY

Hsmepenue conpoTuBieHHs] OOMOTOK IOCTOSHHOMY TOKY MPOU3BOAUTCS y MEPBHYHBIX M
BTOPHYHBIX OOMOTOK TPaHCHOPMATOPOB HANPSIKEHHUS.

OTKNOHEHHE HU3MEPEHHOI'0 COMNMPOTUBJICHUSA 0oOMOTKH IIOCTOAAHHOMY TOKY OT NIactnoOpTHOIO
3HaYEeHHsl WM OT M3MEPEHHOrO Ha ApYrux (azax He JOKHO mpesbiwmaTh 2 %. [Ipu cpaBHEHHM
HU3MEPEHHOI0 3Ha4C€HUsI C MACIIOPTHBIMH JAHHBIMU U3MEPCHHOEC 3HAUYCHHUE COMMPOTUBIICHUA NOJDKHO
NPUBOAUTBCA K TeMIepaType HcIbTaHui usrorosurens. Ilpu cpaBHeHuu ¢ npyrumu (azamu
U3MepeHHs! Ha BceX (pa3ax MOIDKHBI IPOBOAUTHCS IPH OMHOM M TOH e TeMIepaType.

1124 II, K, T. HcnobiTaHHs 27/1€ras’a MM Tra3oBod CMeCH, 3amoJIHSIIOLNeH
TpaHcopMaTop HaNpsiKeHUs!

11.2.4.1 IIpoBepka coaepxkaHHs BJIATH B djierase

IIpoBepke Bnarocofep>kaHusl MOJJICKUT TOBAPHBIA 3JIera3 B CIIydae OTCYTCTBHS cepTudukara
U3rOTOBHUTENS] W ObIBIIMIT B ynoTpeOneHHMHW 53Jieras, NpefHa3Ha4YeHHbIe IS 3aMONHEHHs WK
JI03aIIOJIHEHUSI Fa30M30JIMPOBaHHBIX OTCEKOB TPAHCHOPMATOPOB HANPSDKEHHs. MacCoBast O BOJIbI
nomkHa ObiTh He Oonee 0,0015 % (uto cooTBeTcTBYET TOUKe pockl MuHyc 40 °C npu atMochepHoM
NaBJIeHUM) I dilerasa H3rOTOBIEHHOIO B COOTBETCTBHM ¢ [36]. B ciywae mnpenbsasieHus
M3rOTOBUTEJIEM [IOBBILIEHHBIX TPEOOBAHMII K KAYECTBY HJIEra3a, Mo CPABHEHMIO C yKa3aHHbIMU TV,
BJIArOCOZEP KaHHE TAKOT0 dJiera3a JOKHO COOTBETCTBOBATE STUM TPeOOBAHMUSIM.

Brarocomep:xaHue aierasa, HaXOMSIIErocsi B OTCeKke TpaHCHOpMAaTOpa HANPSKEHUS, HOJIEKHUT
H3MEPEHHUIO Nepex BBOIOM TpaHC(opMaTopa HampsuKeHHs B dKCIUTyaTaluio (HOCie MpOBENEHNs B
HEOOXOIMMBIX CIIydassx I1epBOHAYAIbHOrO 3aTOJHEHUs] WM JO3alONHEHMs TpaHchopMaTopa
HAIPsDKEHUS 3JIera3oM MM ra30Boi cMeckio). HanGorblee nonycTiMoe conepikaHue Bjiaru BHYTPH
ra30M30JMPOBAHHOIO OTCeKa TpaHC(HOpPMAaTopa HanpspKEHHsl TOJDKHO ObITh TaKUM, 4TOOBI TOUKA
pocsl ObLIa He BbIIle, 4eM MuHyc 5 °C 11t u3mepenus npu remieparype wioc 20 °C 1 HOMUHATBHOM
maBineHun oduerasa. COOTBETCTBYIOINAsS IONpaBKa HOJDKHA OBITH CIeNaHa s M3MepeHHs
BJIArOCONEP KAHMS, BBINOJNHCHHOTO TIPU APYIHX TEMIIEpaTypax, eCcjlid HHas BeJIUYHHA
BJIArOCOZAEPKaHMS He IPENyCMOTPEHa H3rOTOBHUTENIEM TpaHC(hOopMaTOpa HAMPSIKEHHS.

ITpu mpeBBIICHUN HOPMATHBA BIArOCOAEPKAHUS B 3JIerase, HAXOMAIIEMCS B Fra30H30/IHPOBAHHOM
oTceke TpaHchOopMaTopa HampsDKEHUsI, HEOOXOAMMO TPOM3BECTH OTKAYKY 3JIera3a, OCYIUKY OTCEKa
U 3aronHeHue d1erazoM. OTkauaHHBIN U3 OTCEKa 3JIera3 MOXKeT ObITh BOCCTAHOBJIEH U MCIIOIB30BaH
B COOTBETCTBHH C YKa3aHUSIMH IIPOU3BOAUTENEH TpaHC(HOPMATOPOB HANPSKEHUS U PEKOMEHAAIMIA
T'OCT P 54426-2011.

BrmarocomepxaHue B 3jerase, NpPeIHA3HAUEHHOM [ IOBTOPHOIO IIPUMEHEHMs, HOJDKHO
cootsercTBoBaTh TpedoBanusiv 'OCT P 54426-2011.

11.2.4.2 TIpoBepka cpadaTbIBaHHSA 3J1eKTPOKOHTAKTHOIO YCTPOIiCTBA MPUOOPOB KOHTPOJIS
MJIOTHOCTH 3Jiera3a (ra3oBoii cMecH)

ITposepka cpabaTbiBaHKsl 3JEKTPOKOHTAKTHOTO YCTPOICTBA MPHUOOPOB KOHTPOJS IUIOTHOCTH
anerasa (rasoBoil CMeCH) MPOU3BOAMTCS I KaXHOH W3 IPyNNn KOHTAKTOB YCTPOHCTBA MPH
UCKYCCTBEHHOM  CHIDKEHHHM  KOHTPONHPYeMOro  IpHOOpOM  [AaBieHWs OO  BEJIMYHH
INPENyNPEeAUTENbHON U aBapuilHOH CHTHaNIM3aLMM. 3HAYEHHS YKa3aHHbIX BEIMYMH JOJIKHbBI
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OMpeneNaTbCa MO TMOKa3aHWsIM KOHTPOJNLHOTO MaHOMETpa W B JajibHEillleM NPHBENEHBI K
temnepatype mmoc 20 °C. IlonyuyeHHble TakuM OOpa3oM 3Ha4€HHS AOJDKHbI COOTBETCTBOBATH
HOPMAaTHBY, YKa3aHHOMY B PyKOBOACTBE MO 3kcrutyararuu TH.

11.2.4.3 II, C IIpoBepka naBJjieHUs 3aNMOJTHEHHS 3JIErA30M HJIM ra30B0ii CMeChI0
ra3on30JMpoBAHHBIX 0TCeKk0B TH KOHTPOJILHBLIM MaHOMETPOM

IIpoBepka naBneHus 3aTONHEHHS 3JIETa30M MJIM Tra30BOH CMECHIO Ta30H30JHPOBAHHBIX OTCEKOB
TH nomxHa NpPOM3BOAUTLCS KOHTPOJNBHBIM MAaHOMETPOM Kijlacca TOYHOCTH He Hmke 0,6 u
MPOBEPSATHCS C NEPHOANYHOCTEIO 1 pa3 B 5 JieT.

H3mepeHHasi BeJMYMHA JaBJ€HUs, NpUBeNeHHas Kk Temreparype mmoc 20 °C, HaxomuThsCs B
QUana3oHe, YCTAHOBJIEHHOM M3rOTOBHUTENEM.

11.2.5 M. Teni0BH3HOHHBII KOHTPOJIb

TennoBU3MOHHBIH KOHTPOJIb TPAaHC(HOPMATOPOB HANPSIKEHHs] POH3BOUTCS B COOTBETCTBUH C
ykazanusaMd [29] u npunoxkenus [, KouTponb mnpoBOmMTCS TpW HATHYHH TEXHHUYECKOM
BO3MO>KHOCTH.

11.3 OnTryeckne TpaHcGopMATOPbI HATIPSIKEHHUS

11.3.1 I1. K. IIpoBepka BbICOKOBOJIbTHOr0 0JI0Ka
ITIpoBepka BBICOKOBOJBTHOrO OJIOKA TPOHM3BOAWTCS B COOTBETCTBHM C HHCTPYKLUHAMU
uzrotoButessi OTH u3roroBuTeNeM WK CHIENUAIM3UPOBAHHON HAJIAIOYHON OpPraHU3allneii.

11.3.2 II. K. IIpoBepka 3/1eKTPOHHOIO 6J10Ka
ITpoBepka 3I€KTPOHHOTO OJIOKA MTPOM3BOMUTCS B COOTBETCTBUH C MHCTPYKIIHSIMH H3TOTOBUTEJIS
OTH camyM U3roTOBUTENIEM WJIH CIIEIIUAJILHON HAIaJOYHOW OPTraHU3aIUei.

11.3.3 M. Ten/ioBUBHOHHBII KOHTPOJIb
TernnoBU3NOHHBIN KOHTPOIb CHJIOBBIX KOHTAKTOB IPOM3BOMUTCS B COOTBETCTBUH C YKA3aHHUAMHU
[29] u mpunosxenus 1. KOHTpOIb NPOBOAUTCS MPH HATUYUH TEXHUYECKOH BO3MOXKHOCTH.

11.4 TpancdopmMaTophl HaANPsKEHHUS € JTUTOMH TBEPAOI
H30/ M el

11.4.1.1 I1, K, M. H3mMepeHue conpoTUBJIEHUsI U30J1ILUH 00MOTOK

Usmepenue conpoTuBieHus wusoisuuu  obmotkn BH - TpancdopmartopoB  HampsbkeHHs
MIPOU3BOANTCS MEraOMMETPOM Ha HanpspkeHue 2500 B.

H3mepeHne cOMPOTHUBIEHUS] U30/SILIMM BTOPUYHBIX OOMOTOK HMPOH3BOIUTCS METaOMMETPOM Ha
Hanpspkenue 1000 B.

Comnporusnenne mzomsitun odmorok BH Tpancdopmaropos HanpsbkeHuss 35 kB u Bbiuie ¢
W30JALUeNd HyJIeBOrO BbIBOAA Ha HampspbkeHue Ao 1000 B pomyckaercs u3MepsiTh C IOMOLIBIO
Meraommerpa Ha 500 B.

B TpoHecCe JKCIIyaTalluu HUCTBbITAHUA TPOBOAATCA MPU TJIAHOBBIX PEMOHTHBIX pa60Tax B
siuetikax (MPUCOSTUHEHHSIX ), [7Ie OHU YCTAHOBJICHBL.

I/ISMepeHHble 3HA4YCHUs CONIPOTUBJIEHUS U30JISILIUU IIPU BBOAEC B SKCIUTYAaTallMIO U B SKCIITyaTalluu
JOJIKHBI 6bITb HE MEHEC NMPUBEAECHHBIX B JOKYMCHTALIUH U3TrOTOBUTEIISA.

11.4.1.2 II. UcnbiTaHNe MOBbILIEHHBLIM HaNpsKeHHeM 4acToThl S0 I'u

Hcneiranue nmposoauTcs Ha TpaHc(opMaTropax Ha HanpsbkeHue A0 35 kB BximounTensHo.

HUcneiranus uzomsiuny o6MoTkr BH moBbiieHHbIM HanpsbkeHueM dactotsl SO I'ip mposoasTes
ons  TpaHchOpMATOpPOB HANpPsHKEHMs C H3omAnuell Bcex BbIBOXOB oOMoTkn BH  atux
TpaHchOPMaTOPOB Ha HOMHHAIBHOE HaIlPsUKEHHE.

3HaueHHe HCHBITATEIPHOTO HAIPSKEHWS OCHOBHOH H3OJLILMH NPUHHMMAETCS B COOTBETCTBUH C
Tabmumamu 9.1 u 9.2,

JUIATEIBHOCTD HCIIBITAHUS TPAHC(HOPMATOPOB HANpsKEHHs - 1 MUH.



89

3HaueHHe HCIBLITATENPHOIO HAIPKEHUA [N H30JLILUM BTOPHYHBIX OOMOTOK BMECTE C
MPUCOEAMHEHHBIMH K HUM LIETISIMU IPUHIMAETCst paBHBIM 1 kB.
IIponomKNTEeABHOCTD NPUIIOKEHUS UCITBITATSIBHOTO HAIPSKEHHS - | MUH.

11.4.1.3 II. M3mepenHe cOMPOTUBJICHUSI 00MOTOK MOCTOSIHHOMY TOKY

H3mepenue cONpoTHBIEHU OOMOTOK IIOCTOSHHOMY TOKY IIPOM3BOAHTCS Y IEPBUYHBIX H
BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB HAIPSKEHUSI.

Ortxkiionenue HU3MEPEHHOI'0 COMNMPOTUBJICHU 0OMOTKH MOCTOSAHHOMY TOKY OT DIAacCrnopTHOTO
3Ha4YeHHs WIH OT M3MEPEHHOro Ha APYrux (aszax He AOJKHO mpeBbiwaTh 2 %. IIpu cpaBHEHUH
HU3MEPCHHOT'O 3HAYC€HMs C NMTACIIOPTHBIMH JAHHBIMU U3MEPEHHOE 3HAYCHHE COINMPOTUBIICHU NOJIXKHO
NPUBOAMTBCA K TeMIeparype HcnblTaHuil msrorosurend. [Ipu cpaBHeHMu ¢ Opyrumu dasamu
H3MepeHNs Ha BeeX (pa3ax mOJDKHBI MPOBOAUTHCS IIPH OHOM H TOI Jke TeMrepatype.

11.4.1.4 M. Tenn10BU3HOHHbII KOHTPOJIb

TennoBU3HOHHBINA KOHTPOJb TPaHC(HOPMATOPOB HAIPSIKEHHs HMPOM3BOAUTCS B COOTBETCTBHH C
ykasanusiMu [29] u mpunoxenus JI. KonTponp mnpoBomuTcs Npu HAaIWYUH  TEXHHYECKOM
BO3MOYKHOCTH.

11.4.1.5. M. M3mepenne ypoBHS1 YACTHYHBIX Pa3psii0B.

H3mepeHue ypoBHS YaCTHUUHBIX Pa3psiioB NMPOMU3BOAMTCSA Y TPAHC(HOPMATOPOB HANPSIKEHMS
110 xB u BBI1lI€ 10 PEIMIEHUIO TEXHHUECKOTO PYKOBOIUTENS CYOBEKTa 3JIEKTPO3HEPTeTHKH.
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12MACJIAHBIE A DJIEKTPOMATI'HUTHBIE
BBIK/IIOYATEJ/IN

12.1 I1, C, U3mepenne cONpPOTHBICHHS H30JIIHHA

12.1.1 H3mMepeHue CONMPOTHUBJICHUS] M3O0JSILMM MOABHXKHBIX M HAMNPABJISIIOLINAX
YyacTei, BbIMOJHEHHbIX U3 OPraHHYeCKUX MAaTepHAaJI0B

ComnpoTuBjieHHe U30JISLUUN AOJKHO ObITh HE HIKE 3HAYEHHIi, MpuBeeHHbIX B Tabmuue 12.1.
H3mepeHne COMpOTHUBIIEHHs] HU3OJBIIUN AOJDKHO BBHIOJNHATBCS METraOMMETPOM Ha HalpsDKEHHE

2500 B.

Tabnuua 12.1. HauMeHbLIHe OOMYCTUMBIC 3HAYCHUS CONPOTUBJIEHHS H30JILIUH MOJBHKHBIX
yacTel, BbIOJIHEHHbIX U3 OPraHU4eCKUX MaTepPHaJIOB

Conporusnenue u3omsinui, MOM, HA HOMUHAJIBHOE
Bun
CTBITAHMS HanpsokeHue, KB
" 3-10 15-150 220 u BbIle
I1 1000 3000 5000
C 300 1000 3000

12.1.2 W3mMepeHue  CONPOTHUBJIEHMS] M30JISILUM  BTOPMYHBLIX Lemed M

3JIEKTPOMATHUTOB YIIpPaBJIeHUS
H3mepeHne DOIKHO BBINOJIHATHCA B COOTBETCTBUM ¢ Tabuueii 32.1.

12.2 UcnbIiTanus BBOAOB

HcnbiTaHus TOJKHBI BBITTOJHSITHCSI COTTIACHO YKa3aHUAM pasaecia 29.

12.3 I1, C. UcnbiTaHHE U30JSIIHA NOBbIIMIEHHBIM
HaNpPsKeHHeM 4acToThl S0I'n

12.3.1 UcnbiTaHUE OMOPHOIT M30/SILIMM U U30JISILMH BbIK/IH0OYaTe/eii 0THOCUTEIbHO
Kopryca

HcnbiTaHue npoBOOUTCs Ha 000PYIOBaHUY HANPsDKEHHEM 10 35 kB BrutouuTeNnsHo.

3HaueHne KCIBITATENIHHOIO Hanps>KCHUA 1A BBIKJIIOYATENEH KaXXOoro Kjacca HanpsrKCHUs
TIPUHUMAETCS B COOTBETCTBHMU ¢ Tabmuuamu 9.1 1 9.2.

HpOZ[OIDKI/ITeJ'IbHOCTb MPHUTIOXKCHUS UCIIBITATCIIbHOIO HAINIPAYKCHUA - 1 MuH.

KpOMe TOro, aHaJIOTMYHOMY HCIBITAHUKD AOJDKHA MOABEPTaTbCA HU3OJSILNUA MEKKOHTAKTHBIX
Pa3prIBOB MAJIOMACIISIHBIX BBIKIIIOUaTeneit 6-35 kB.

12.3.2 UcnpiTaHue U30/SILMU BTOPUYHBIX Lenei
HcmbiTanne JOKHO BBIIONHATHCS B COOTBETCTBHMHM C Pa3fesioM 32, MyHKT 2.

12.4 11, C, M. OneHka cocTosiHusi BHYTPHOAKOBOIi H30/151LIMH
H H30JISIIIHH AYTOracHTEeJbLHBIX YCTPOHCTB 0aK0BbIX
MAacCJISIHBIX BRIKJIIOUYAaTeJieii 35 kB

OueHka npousBoAMTCS y OakOBBIX MAaC/SIHBIX BBIKJIIOUaTeNieil Ha HampsbkeHne 35 kB B ToM
cllydae, eclid IpH u3MepeHuH tg0 BBOJOB Ha MOJHOCTBIO COOPaHHOM BBIKJIFOUATEJNE MOTY4YEHBI
HOBBILIEHHbIEC 3HAYEHUS 110 CPAaBHEHUIO C HOPMAaMH, IPHBEIECHHBIMU B Tabnuwe 29.1.

BHyTpubakoBasi M30ALU U U3OJALMS IYrOTaCHTENbHBIX YCTPOIICTB MOMJIEXKAT CYLIKE, €CIH
HCKJIIOYEHHE BIIMSIHUS STOH M30JSILIUM CHIDKaeT u3MepeHHbIH tgd Oosee yem Ha 4 % (abcomoTHoe
3HAYEHHUE).
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12.5 N3mepenne conpoTHB/IEHHS] TOCTOSIHHOMY TOKY

12.5.1 I, C, T. A3mepeHne conpoTHB/IEHUS1 TOKOBEIYIIEr0 KOHTYPa KOHTAKTHOM
CHUCTEMBI

M3MepeHust COMPOTUBIIEHUS TOCTOSHHOMY TOKY NMPOU3BOIATCS MO(a3HO.

IIpu npoBeneHNN U3MEPEHHM ClIeAyeT PyKOBOACTBOBATLCS JAHHBIMU U3TOTOBUTEIS.

125.2 1II, C. MHM3mvepeHne CONPOTHUBJIEHHS] LIYHTHPYWIUHX  Pe3HCTOPOB
AYroracuTe/lbHbIX YCTPOICTB

I/I3MepeHHbIe 3HAYCHUA COHpOTI/IBJ'IeHI/lﬁ OOJDKHBI COOTBETCTBOBATh ONAHHBIM H3TOTOBHUTECNA C
YKa3saHHbIMH B HUX OOITyCKaMH.

12.5.3 I1, C. A3mepeHne conpoTHBJIEHHS1 00MOTOK 3JIEKTPOMArHUTOB YNIpaBJIeHUs
I/ISMepeHHbIe 3HA4YCHU COHpOTI/IBJIeHI/Iﬁ 00OMOTOK 3JICKTPOMAarHuTOB AOJI)KHBI COOTBETCTBOBATDH
HOPMaM M3TOTOBHUTEINS.

12.6 II, C. M3mMepeHHE CKOPOCTHBIX H BPEMEHHBIX
XapaKTePHCTHK BBIKIIOYaTe el
HSMepeHI/IH CKOpOCTeﬁ ABUXXECHUA TOABUXXHBIX KOHTAKTOB H BPEMCHHU WX BKIHYCHUA H
OTKJIFOYECHHUSA TMPOBOAATCA MPH MOJHOCTBKO 3aJIMTOM MAcCJIOM BBIKJIHOYATEJIEC W HOMHUHAJIBHOM
HaIIPAXKEHUU OIICPAaTUBHOI'O TOKA HA BHIBOAAX 3JICKTPOMArHUTOB YINPABJICHUSA.

CKOpOCTHbIe 1 BPEMCHHBIC XapPaKTCPUCTHKH BBIKIIIOYATEIA OOJIKHBI COOTBETCTBOBATH JAHHBIM
€r0 USTOTOBUTEJIA.

12.7 11, C. H3mepeHue X012 MOABHKHBIX YacTeii, BAKHMA
KOHTAKTOB IPH BKJIIOYEHHH, 0JHOBPEMEHHOCTH 3aMbIKAHHSA
U Pa3MbIKAHHUSI KOHTAKTOB BBIKJIIOUYATENIeiH
ITpu nposeneHNH U3MEpPEHUI CleAyeT PyKOBOACTBOBATLCS JaHHBIMH U3MOTOBUTEIIA.

12.8 11, C, T. IIpoBepka pery;iHpOBOYHbIX U YCTAHOBOYHBIX
XapaKkTepHCTHK MEXaHU3MOB IPHBO/IOB H BBIKJIIOYATEJICH

IIpoBepka npou3BOAUTCs B 00BEME U 110 HOPMaM HHCTPYKLMI H3rOTOBUTENS U MACIOPTOB IS
Ka)XI0ro TUIIA MPUBOJA U BBIKJIIOYATEA.

12911, C, T. IIpoBepka aeficTBHsI MeXaHH3Ma CBOOOAHOIO
pacuenieHust

MexaHu3M CBOOOAHOIO pacLEIUIEHUs] NMPUBOZA AOJDKEH IMO3BOJISITH IPOU3BEICHHE OINEpalvy
OTKJIIOUEHUsSI HA BCEM XOJI€ KOHTAaKTOB, T.€. B OO0 MOMEHT OT HadaJa ONepalii BKJIFOUESHHS.

MexaHu3M cBOOOZHOrO pacLerieHus: mposepsiercs B paboTe NPHU MOTHOCTBIO BKJIIOYEHHOM
TIOJIOKEHHNH MMPUBOAA U B ABYX-TPEX MPOMENKYTOYHBIX €0 IMOJOXKECHUAX.

Jonyckaercsi He POU3BOIAMTH MPOBEPKY CpabaThlBaHUS MEXaHH3Ma CBOOOMHOIO pacIeIlICHHUs
mpusogoB IMI-61 u III1-67 B mpOMeXyTOUHBIX ITOJIOKEHHUSIX M3-32 BO3HHKHOBEHHS ONACHOCTH
PE3KOro BO3BpaTa phIMara pyqHOro MPUBOAA.

12.10 11, C. IIpoBepka MUHUMAJILHOIO HATIPSKEHUSI
(naByeHust) cpadaThHIBAHHS BBIKIIOYATE/ICH

IlpoBepxa MHHHUMANBHOTO HAIPSDKEHUS] CpabaTblBaHWsI IPOM3BOAUTCS IOMONIOCHO Y
BBIKJIFOUATENIEH C TIOTIOIFO CHBIMH MpUBOAAMU.

MuHHMaJIbHOE HAPSDKEHHE cpabaThiBaHUs 3JIEKTPOMArHUTOB JOJDKHO OBITh HE O0jiee 3HAUEHMIA,
yKa3aHHbIX B Tabmume 12.2.

Tabnuna 12.2. MuHuUMasnbHble 3HA4YEHHs] HampspDKeHUs] CpabaThIBaHUS BJIEKTPOMATHHUTOB
BBIKJTIOHATENeH
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DeKTPOMAarHuThl | DNEKTPOMATrHUTBI
Tun nuranus
OTKJIIOYEHUSI BKJIFOUYCHUS
I1py nuTaHUM MPUBOJA OT UCTOYHHMKA MOCTOTHHOTO TOKA 0,7 Usom 0,85 Usiom
ITpu nuTaHUM NPUBOJIA OT HICTOYHHKA NEPEMEHHOTO TOKA 0,65 Unom 0,8 Unom

HanpsikeHne Ha 3JIeKTPOMarHuTHI JOJDKHO NOJABATHCSA TOIYKOM.
3HaueHue naBJeHus cpabaThIBaHKsI THEBMOIIPHBOAA HOKHO ObITh Ha 20-30 % MeHbIIe HIXKHETO
npernena pabo4ero naBieHUs.

12.11 11, C. UcnpiTaHue BBIK/IKYATE/ICii MHOTOKPATHBIMH
onpoGOBaHUSIMHU

MHorokpatHble OnpoOOBaHUS BBIKJIIOUATENEH - BBHINOJIHEHUE Olepaluii BKJIIOUEHUs U
OTKJIOYEHUsT U ClOokHbIX LuKiI0B (BO 0e3 BbImepKKM BpeMEHH OOs3aTeNbHBI [UISI BCEX
Beikmrodareneit; OB u OBO o0si3aTenbHbl 11 BBIKJIIOUATENEH, NpeqHa3HAueHHbIX 111 paOoThl B
pexume AIIB) nomkHBI IPOM3BOAMTHCS IIPM HOMUHAIBHOM HANpPSDKEHUM Ha  BBIBOJAX
5JEKTPOMArHUTOB. Yuncno omepauuili W CIOXKHBIX  LMKJIOB, MOMJIEXKAIIMX  BBITOJHEHHIO
BBIKJIOYATENEM, JOJKHO COCTABIIATD:

- 3-5 onepanuii BKJIFOUEHUS U OTKJIIOUEHUS,

- 2-3 nuKJa Kakaoro BAAA.

12.12 I1, C, T. UcnbiTanus TpancGopMaTOPHOrO Macjia
BBIKJ/IIOYATeEJIei

IIpu BBOZE B 3KCILTyaTalMIO BBIKJIFOYATENEH MAcjO JOJDKHO OBITh MCIBITAHO B COOTBETCTBUU C
TpeGoBaHusiMu pasaena 31.

UcnbITaHus AODKHBI BBITIOJHSATHCS MPU BBOJE BBIKIIIOUATENCH B SKCIUTYaTALUIO MTOCIIE MOHTAXKA,
CPEIHEro, TEKYLIEro ¥ HEIMIAHOBOTO PEMOHTOB U MPOBOAMTHCA MO TpeboBaHUAM Tabmuupl 31.2 u
31.3 (momnyHkTbI 1,4 1 5), €CIH PEMOHT OCYLIECTBJISETCS CO CIIMBOM Macjia U3 BBIKJIIOUATENs, U
tabmunpl 31.4 (moanyukTe! 1, 4 1 5), ecnu peMOHT Benercs 6e3 CuBa Macja U3 BBIKJIFOUATES.

Hcnbrranys AOIDKHBI BBITOTHATHCA:

- JIO U MOCJI€ 3aJIUBKHU €ro B OaKOBBIE BBIKITIOUATENH,

- 10 32JIMBKH €T0 B MAJIOMACIISIHBIEC BBIKIIOYATENH BCEX HAMPSDKCHUI.

B mporiecce skCIuTyaTaluy UCIBITaHUS TPaHCHOPMATOPHOTo Macya GaKOBBIX BBIKJIIOYATENEH HA
HanpspkeHre 110 kB u Bbile nipy BBINOJHEHWH UMH MPEAESIbHO AOMYCTUMOTO Oe3 peMOHTa 4Kciia
KOMMYyTaLuii (OTKJIIOYEHUH 1 BKITO4eHuiT) TokoB K3 uiii TOKOB Harpy3kH JOJKHBI IPOU3BOAUTHCS
B COOTBETCTBHU ¢ TpeOoBaHmusaMH Tabnuipb! 31.4 (moanyHkTh! 1, 4 1 5).

Macno u3 6akOBBIX BBIKJIIOYATENEH Ha HampspkeHue 10 35 KB BKIIOUNTENbHO M MaOMAaCIsTHBIX
BBIKJIIOUATENEe Ha BCE KJIACCHI HANPSDKEHHs IOCJE BBIMOJHEHHS HMH IPENEeNnbHO AOMYCTHMOTO
grcna kommyTanuii TokoB K3 (Mim TOKOB Harpy3ku) MCHBITAHUIO HE MOJUIEKHT, TaK KaK JOJDKHO
3aMEHSTBHCA TOJATOTOBJICHHBIM K 3aJIUBKE B 3JIEKTPOOOOPYIOBAaHHE MAaCiiOM, OTBEYAIOIIUM
TpeboBaHusM Tabnuips: 31.3.

Y 6akoBbIX BBIKJIIOUATENCH Ha HampspkeHue 35 kB mpu BcexX peMOHTax MOJDKHBI MPOBOIAMTCS
UCTIbITAHUS Macjia coriacHO TpeboBanusM Tabuuipl 31.4 (myHkt 1). V 6akoBbIX BBIKIHOUATENE Ha
HamnpspkeHre 110 kB U Bblle UCTIBITAHHUS Macyia COMIACHO TpeboBaHuUsIM Tabmuipbl 31.4 (myHKT 1)
JOJDKHBI TIPOBOAUTCS HE pexe oxHoro pasa B 4 ropa. [Ipoba Macna nomkHa OpaThes Mocie CIUBa
KOHIIeHcaTa u3 Oaka.

ITo pemeHHI0 TEXHHUYECKOTO PYKOBOAHTENS OOBEKTA DJIEKTPOIHEPTETHKU NOTMOJHHUTEIbHBIC
UCTIBITAHUS Macjia Mo moAanyHkTy 9 tabmuuel 31.2 wim 31.3 g0 3aiuBa B BBIKJIIOUYATENL MOTYT
MPOU3BOAUTHCS, €CIIU IIPUMEHSFOTCSI CHIELMAJIbHBIE MAcJIa C YIy4YIIEHHbIMUA HU3KO-TEMIIEPATyPHBIMU
cBOlicTBaMU (apKTHYECKHE MaCla).
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12.13 UcnbiTaHHS BCTPOCHHBIX TPAHCPOPMATOPOB TOKA
HcnpIraHys AOJDKHBI BBIMOJIHATHCA B COOTBETCTBUU C YKa3zaHHUsIMU pasnaena 10.

12.14 UcnbITaHusi KOHIAEHCATOPOB
HcnbiTaHust AOMKHBI BIMOJHATLCS COTJIACHO YKasaHuAM pa3aeiia 26. Pa3HOCTh BEIMYHH €MKOCTH
KOHACHCATOPOB B MpeACiax IMOJIF0CA BBIKIIHOYATEIA HE NOJDKHA MPEBBILIATE HOPMATUBOB YKa3aHHbBIX
B NJOKYMCHTAIIUX U3TOTOBUTEJIA.

12.15 M. TennoBH3HOHHBII KOHTPOJIb

Ilpn KOHTpOJe OLECHHBAETC HAarpeB pabOvYUMX W IYrOraCUTENbHBIX KOHTAKTOB, & TAaKXKe
KOHTAKTHBIX COEIHMHEHHI TOKOBEAYINEro KOHTYPa BBIKIKOUATElNs. TerNOBU3HOHHBIH KOHTPOJb
TIPOU3BOANTCS B COOTBETCTBHHM C ykasaHusaMu [29] u npunoxenus 1. Kontpose nmposoautcs mnpu
HaJIH4UM TEXHUYECKOIT BO3SMOXKHOCTH.

12.16 KoMmniiekcHOe JHATHOCTHYECKOE 00C/Ie10BaHHE

KJO nposoauTcsi Ha TéHEPaTOPHBIX BBIKIFOYATENSIX M BBIKIOUATENSAX HanpskeHneM 110 kB u
BBILIE C Y4€TOM pEKOMEHAaLUUi myHKTa 4.22 HACTOALIEro CTaHAapTa.
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13BO3YHIHBIE BbIK/IIOYATEJIN

13.1 11, C. U3mepeHune CONPOTHBJICHHST H30ISIIHH

13.1.1 MWM3mepeHHe COMPOTHUBJIEHUsI H30JSIUMH BO3AYXONPOBOJAOB, OMOPHBIX H
MOABHIKHBIX YaCTeH, BbIMOJHEHHOH U3 0praHM4ecKUX MaTepuaJioB

H3mepeHue 10KHO MPOM3BOAUTBCA METAOMMETPOM Ha HamnpspkeHue 2500 B.

ConpoTuBiIeHHe H30JLILUH JODKHO OBITh He HIDKe 3HaueHHil, mpHUBeIeHHbIX B Tabmuue 12.1.

13.1.2 U3mepeHHe cONPOTUBJIEHUS H30JISILUA MHOT03/IeMEHTHBIX H30/IATOPOB
H3smepeHue qOKHO BBIMONHATLCS COMIACHO YKa3aHUIM paszena 23.

13.1.3 H3mepeHHe cONPOTHB/ICEHHS H3O0JSILHMM BTOPUYHBIX WLened H 00MOTOK
3/1eKTPOMATHUTOB YNpaBJieHHs]
H3mepenue nOMKHO BHIMOJHATHCSA B COOTBETCTBHHM ¢ Tabnuueii 33.1.

13.2 11, C. UcnbITanne W30JISIIHH MOBBIIICHHABIM
HanpsixkeHneM 4acrorbl SO I'y

13.2.1 UcnbiTaHue OMOPHOI H30JISLUH

HcmpiTaHue npoBOAUTCS HA 00OPYAOBAHUH HAIPsKEHHEM 10 35 KB BKIIIOYHTENBHO.

3Ha4yeHre UCTTBITATEBHOTO HAMPSDKEHUs IPUHUMAETCS B COOTBETCTBHH ¢ Tabuuiamu 9.1 1 9.2 u
yKa3aHUAMHU paszzena 23.

13.2.2 HcnbiTanue M30/11UUMM BTOPHYHBIX Leneili U 00MOTOK 3J1€KTPOMATHHUTOB
ynpaBJieHUs
HcneiTanne JOJDKHO BBINOJHATBCA B COOTBETCTBHUU C YKa3aHUAMH paszfena 32, MyHKT 2.

13.3 U3mepeHnne cOnpoTHBIEHHUS MIOCTOSIHHOMY TOKY

13.3.1 11, C, T. U3mepeHue CONPOTHBIIEHNS TOKOBEAYLLEro KOHTYpa (IJIaBHOI LienH)

COHpOTI/IBJ'IeHI/Ie TOKOBEOYIIErO KOHTYPA HOJDKHO U3MEPATHCA MO 4YacCTAM, T.€. AJIA KaXKOoro
IyrOracuTeJbHOIO yeTpoicTBa (MOAys), aneMeHTa (pa3pbiBa) raCUTENbHON KaMephl U OTAEIUTENS,
BHyTpI/IHOJ'II-OCH()ﬁ OIIMHOBKH U T.I1. B OTACJIBbHOCTH.

IIpu Texymux peMOHTaxX JOITyCKAETCA U3MEPSITh COMPOTHBJICHUE TOKOBENYIIET0 KOHTYPa MOJIF0Ca
B IEJIOM.

ITpu npoBeneHnN U3MEPEHUI! ClIeyeT PyKOBOICTBOBATHCS JAHHBIMH H3TOTOBUTEIIS.

13.3.2 11, C. U3mepeHune CONMpOTUBJIEHUsSI 00OMOTOK 3JIEKTPOMATHHUTOB M Lemnei
yrapaBJieHust

H3MepeHHBIe 3HAYEHHS CONPOTHUBJICHHMI OOMOTOK 3JIEKTPOMATHHTOB M IENeH yIpaBieHUs
BO3OYLIHBIX BBIKJIIOYATENIEH AOJIKHBI COOTBETCTBOBATH HOPMAaM U3TOTOBUTE]IA.

13.3.3 11, C. U3mepeHne cONpoTUBIEHNUsI IOCTOSTHHOMY TOKY AeuTeneil HanpsiKeHus
M IIYHTHPYOLIUX PE3HCTOPOB

PeByJ’IbTaTLI I/ISMepeHI/Iﬁ CONPOTHUBJICHUA 3JIEMCHTOB ,uenm*eneﬁ Hanps>KEeHUsT U IMYHTUPYIOMIUX
PE3UCTOPOB OOJIKHBI COOTBETCTBOBATL HOpMaM U3TOTOBUTE]IA.

13.4 11, C. IIpoBepka MUHUMAJIBHOTO HAM PSIAKEHUSI
cpadaTbIBAHUS BbIK/IIOYATEISA

DJIEeKTPOMArHUTHl yMPABJIEHUs] BO3AYLIHBIX BBIKJIIOYATENEH MOKHBI CcpabaThiBaTh MpHU
HanpspkeHun He 6osee 0,7 Uyow IPY MUTAHUH MPHBOJIA OT UCTOYHUKA MOCTOSIHHOTO TOKa U He Gornee
0,65Unon TpU NUTAHUM OT CETU IEPEMEHHOI0 TOKAa 4Yepe3 BbIIPSMUTENIbHBIE YCTPOHCTBA U
HanOonblueM pabo4eM JaBJIEHHH CKaTOro BO3/yXa B pe3epByapax Bbikitouarens. HampsokeHue Ha
3JIEKTPOMArHUTHI JOJDKHO MOAABATHCS TOIYKOM.



95

13.5 11, C. UcnbITaHus KOHACHCATOPOB AeIHTEIeH
HaNPSKeHUst

HcnbITanus TOJKHBI BBITOJNHATHCS COTJIACHO YKa3aHUsIM paszena 26. Pa3HOCTb BEUYHH eMKOCTH
KOHZEHCATOPOB B MpeAeNaxX MOJI0Ca BEIKIIOYATENS HE JOJDKHA MPEBHIIIATh HOPM U3rOTOBUTEJIS.

13.6 11, C. IIpoBepka XapaKTepHCTHK BBIKJIIOYATeIeH

ITpu mposepke pabOTHI BO3AYIIHBIX BBIKIIOYATENEH TOJDKHBI ONPENENATbCS XaPaKTEPUCTHKU,
IIpeANICaHHbIe HHCTPYKUUSAMU U3TOTOBUTENS, a TAKXKE MACMIOPTAMHU Ha BBLIKJIIOUaTeNnu. Pe3ynbTaTsl
IIPOBEPOK U U3MEPEHUH MOJDKHBI COOTBETCTBOBATH HOpPMAaM M3roToBUTENsd. Bunel omepauuil u
CJIOXKHBIX LIMKJIOB, 3HAUEHMs1 HaBJI€HUN U HaNpsOKeHUH ONEepaTUBHOIO TOKA, IPU KOTOPBIX TOJIKHA
IIPOU3BOMUTLCS MPOBEPKA XapaKTEPHCTHK BBIKIIOUATENeH, MpUBefeHs! B Tabmuue 13.3.

13.7 11, C, T. UcnbiTanne BBIK/II0OYATEICH MHOTOKPATHBIMH
onpo0oBaHUSIMU
MHorokpatHble onpo0OBaHUs - BHIIOJIHEHHE ONePaLiii BKIIOYEHUS U OTKIFOYEHHS U CIOKHBIX
wukiaoB (BO Ges Beimepkku BpeMeHH obOszaTeneH A Bcex Bbikmouareneil; OB u OBO - mus
BBIKJIFOHATENIEH, MpenHa3HAYEHHBIX AT paboTsl B pexknMe AIIB) momkHBI MPOW3BOOUTHCA NpU
Pa3NUUHBIX JABIEHUSX CXATOrO BO3AyXa K HANPSDKEHHSX HA 3@KHUMax 3JIEKTPOMATHUTOB
YIPaBJIEHHs C LENBI0 MPOBEPKH UCIIPABHOCTH AEHCTBHS BBIKIIOYATENEH corjacHo Tabmuue 13.3.

Tabmuna 13.3. YcmoBus v 4ucio onpoOOBaHMi BBIKJIFOYATEIEH MTPH HAAAKE

Tasene npu Hamnpspkenue Ha
Omneparys WIx UK BBIBOZIAX Yucno onepauuii ¥ HUKJIOB
orpoOoBaHUN
3JIEKTPOMATHHUTOB
1. Bxirouenue Hanverbuee HomunanbHOe 3
cpalbaThIBaHUs
2. OTKIIOYeHne To xe To xe 3
3.BO " " 2
4. BkiroyeHue Hauverbiee " 3
pabouee
5. OTKIIHOYEHHE To xe " 3
6. BO " " 2
7. Bxyrouenue HomunanbHOe " 3
8. OTkroueHue To xe " 3
9. OB " " 2
Haubonbiuee
10. Bximouenue pabouee 0,7 HOMUHAJIBHOT'O 2
11. OTxarouenue To xe To xe 2
12. BO " HowmunanbHOE 2
13. OBO " To xe 2
14. OBO Havmenbiuee ast " 2

IIpuMedanue - [Ipu BHIONTHEHUH ONEPALMH M CIOKHBIX IUKIOB (MOAMYHKTHI 4-9, 12-14) TOMKHBI OBITH CHATHI
3QYETHBIC OCIHILIOTPAMMBL
13.8 I, C. IIpoBepka peryJJMpoOBOYHBIX H YCTAHOBOYHbBIX
XapaKTepPUCTHK
IIpoBepka pa3MepoB, 3a30pPOB M XOHOB JYrOTaCHUTEIBbHBLIX YCTPOMCTB M Y3J0B IIKa(oB

yIpaBJIeHUA HMPOM3BOAUTCA B 00BbEMe TpeOOBaHHN HHCTPYKLHN M3TOTOBHTENS M IACIIOPTOB Ha
BBIKJIFOUATEH.
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13.9 Il UcnbiTaHnE BO31yX0OBOI0OB
I/ICHbI‘TaHI/Ie BO3OYXOBOOOB K BO3AYIIHBIM BBIKJIFOYATCIIAM  HOJIXKHO I'[pOBO,E[I/ITbCﬂ COrJIaCHO
HWHCTPYKITUH U3TOTOBUTECIIA BOB,Z[YXOBOI[OB.
13.10 M. Ten1oBH3HOHHBIH KOHTPOJIb

Ilpu KOHTpONE OLIEHMBAETCS HArPeB JyrOTacHUTEJBbHBIX YCTPOHCTB M OTHEIUTENEH, a TakKe
KOHTAaKTHBIE COENMHEHUs] TOKOBEAYILEr0 KOHTYpPAa BBIKIFOHYATENS. 1erOBHU3MOHHBIN KOHTPOJb
IIPOU3BOIUTCS B COOTBETCTBHH C yKasaHuamu [29] u mpunoxenus . Kontpons npoBogutes npu
HAJIYUN TEXHUIECKOH BO3MOKHOCTH.

13.11 KommiekcHOe AHATHOCTHYECKOE 00¢c/Ie10BaHe

KJ1O npoBoAnTCA Ha T€HEPATOPHBIX BBIKJIFOUATENIIX U BCEX BBIKITFOUATE X HanpsokenneM 110 kB
U BBILIE C YUETOM PEKOMEHAaL Ul MyHKTa 4.22 HACTOSILIETO CTAHAPTA.
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14 BBIKVIIOYATEJ/IN HAT'PY3KU (3A HCK/IIOYEHUEM
I'EHEPATOPHDBIX)

14.1 11, C. U3mepeHue cONPOTHBICHUS H30/I5ILIHH
BTOPHYHBIX Leneii H 00MOTOK 3JIEKTPOMATHHTOB
yYuopaB/j€Hus
H3mepeHue HOIKHO BBIIOIHATHCS B COOTBETCTBUH ¢ Tabunuuei 32.1.

14.2 11, C. UcnbpITaHAS H30JISIIIHA NOBBIIMIEHHBIM
HanpseKkeHneM 4acToThbl S0 I'n
14.2.1 McnbITaHMe U30JISILMH BbIK/IIOYATE/ISI HArPy3KU
HcneiraHue mpoBOAUTCs Ha 00OPYAOBAHHUH HAIIPSDKEHHEM 110 35 KB BKIIFOUHTENBHO.
3HayeHue MCIBITATEILHOIO HaIpsKEHUS 01 BBIKJTIOYATEICH KaXxXaoro kjacca HaIpPsXCHUA
TIPUHUMAETCA B COOTBETCTBUHM ¢ Tabmmmamu 9.1 1 9.2,
HpOZ[OJ'I)KI/ITeJ'IbHOCTb TIPUIIOKEHUS UCIIBITATCIBHOTO HATIPSKCHUS - 1 MuH.

14.2.2 HcnbiTaHUe M30JISILMM BTOPUYHBIX Lemneii U 00MOTOK 3JIeKTPOMATHHTOB
ynpasjeHust
HcnpiraHue q0KHO BBIIOJHATHCS B COOTBETCTBUH C YKa3zaHUsIMH pa3acina 32, MyHKT 2.
14.3 11, C. I3mepeHne CONPOTHBIICHHUS OCTOSTHHOMY TOKY

14.3.1 H3mepeHHe COMPOTUBICHUS] TOKOBEAYIEr0 KOHTYPa KOHTAKTHOH CHCTEMBI
BBIKJII0YATE/IS
PesynbTaThl  M3MEpEeHHs]  CONPOTHMBICHHS TOKOBEOYLIETO KOHTYpa MOJIOCAa  JOJDKHEBI
COOTBETCTBOBATE NJAHHBIM U3IrOTOBUTECIIA.
14.4 C. OnpeaeseHne CTeNeHH H3HOCA AYToracsiliiix BKJIAIbIIIEH

TonuuHa CTEHKY BKJIAABILIEH NO/DKHA ObITh B peaenax 0,5-1,0 Mm.

14.5 C. OnpeneiieHne cTeneHn 06ropaHust KOHTAKTOB
CymMapHsIi pasMep oOropaHus MOABIXKHOTO U HEIOJBII)KHOTO AYTOraCHUTENbHBIX KOHTAKTOB
ONpeneieTCA PaCcCTOAHUEM MEXKOY ITOABHKHBIM U HCTIOABUKHBIM ITTABHBIMH KOHTAKTaAMHU B MOMEHT
3aMBIKAHUS AYTrOraCUTCIIbHBIX. PaccrosiHue JOJIKHO OBbITh HE MeHee 4 MM.
14.6 11, C. IIpoBepka geiicTBHS MeXaHU3Ma CBOOOTHOTO
pacuenieHus
IIpoBepka NOMKHA BBIIOJHSITECS COTJIACHO YKa3aHUsIM MyHKTa 12.9.

14.7 11, C. IIpoBepka cpaGaTbIBaHHS1 IPHBO/JA NPH
NOHW/KEHHOM HANPSKEHHH HA BBIBOJAX 3JIEKTPOMArHuTOB

IIpoBepka nOKHA BBIIOJIHATBLCS B COOTBETCTBUH C yKa3aHusMu nyHkta 12.10.

14.8 I1, C. UcnbITaHue BhIK/JIIOYATENNeli HATPY3KH
MHOTI'OKPAaTHBIMHA OﬂpoﬁoBaHHﬂMH

MHOFOKpaTHbIe OHpO6OBaHI/I$[ BBIKJIFOUATENIEH MOJIKHBI NPOMU3BOAUTHECA IIPU HOMHHAJIBHOM
HanpsPKEHUHM HA BbIBOJAAX JJICKTPOMArHUTOB. Yucno onepaum‘/i, MOAJIC)KAIMX BBIITOJIHCHHIO
BBIKJIFOYATEJIEM, TOJDKHO COCTABJIATH 11O 3 BKJIFOUEHUS U OTKJIFOUEHHS.

14.9 M. Ten/10BU3HOHHBII KOHTPOJIb

Ilpu KOHTpOJE OLECHUBAETCA HArpeB KOHTAKTOB M KOHTAKTHBIX COEIUHEHHH TOKOBEAYILIEro
KOHTYypa BBIKJIFOYaTeNs. TelIOBU3HOHHBIN KOHTPOJIb IPOU3BOIUTCS B COOTBETCTBUH C YKA3aHUSAMU
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[29] 1 mpunoxenns 1. KoHTponb NpoBOAUTCS MPH HATNYNH TEXHUYECKOIT BO3MOXKHOCTH.

14.10 KoMmmiiekcHOe JHArHOCTHYECKOe 00c/ie10BaHne

KO npoBoxuTcs Ha reHepaTOPHBIX BBIKJIFOYATENSAX U BBIKIOUaTeNnsax HampspkeHueM 110 kB u
BBILLIE C YY€TOM pEeKOMEHAaLui MyHKTa 4.22 HACTOSAIIEro CTaHAapTa.
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159JIEI'A30OBbLIE BBIK/IIOYATEJIN

15.1 I1, C. U3mepeHne cONPOTHBICHUS H30JISILIUH
BTOPHYHBIX Lieneii 1 00MOTOK 31eKTPOMATHUTOB
yHnpaB/ieHus

H3mepeHue TOMKHO BBITOJIHATHCS B COOTBETCTBHH C Tabnuueii 32.1.

15.2 UcnbITaHHe H30JSIIIH
I/ICI'II:ITaHI/Ie JOJIZKHO BBIIIOJIHATHECA B COOTBETCTBUU C yKasaHI/ISIMI/I MN3TrOTOBUTEIIA.

15.3 U3mepeHue cOoNpoOTHRICHHUS OCTOSTHHOMY TOKY

15.3.1 11, C, T. U3mepeHue CONPOTUB/IEHUS IJIABHOH LieNU

COHpOTI/IBJ'IeHI/Ie rJIaBHOM LEenHu ITO0JDKHO UBMEPATHCS KaK B LIEJIOM BCEro TOKOBEAYIIEr0 KOHTYypa
moJiroCa, TaK U OTACJIBHO Ka)KIOr0 paspbiBa AyroraCUTCJIbHOIO yCTpoﬁCTBa (eCJ'II/I 3TO MO3BOJISIET
KOHCTPYKTHBHOE HCIIONHEHHE aIlnapara).

Ilpm TekyUMX pEeMOHTaX CONPOTHBIIEHHE TOKOBEOYILIEro KOHTypa KaXIOro IOoJoca
BBIKJIFOUATEIIT U3MEPACTCS B LIEJIOM.

HBMepeHHbIe 3HAUCHHUA COHpOTI/IBJ'IeHI/If/i JOJDKHBI COOTBETCTBOBATE HOPMaM U3TOTOBUTEIIA.

15.3.2 11, C, T. M3mepeHue cONPOTUBJIEHHUsI 3JIEMEHTOB B LieMsiX PUBOJA
H3mepeHHble 3HAYEHHS CONPOTHBIICHNH HOJKHBI COOTBETCTBOBATH HOPMaM HU3TOTOBUTEIS.

15.4 11, C. IIpoBepka MUHEMAJIbHOTO HAN PSIKEHHUSI
cpadaTbIBaHHs BbIKJIIOYATEIEH

BrikirouaTenu A0JDKHBL cpabaTbiBaTh npu HanpsbkeHun He 6onee 0,7 Uyow IPH MMTAHUH NIPUBOAA
OT UCTOYHUKA MMOCTOSHHOTO TOKA; 0,65 Uow NPH NUTAHUHM MPHUBOZA OT CETH MEPEMEHHOTrO TOKa MpHU
HOMHHAJIBHOM JaBJICHHH 3JIera3a B MOJIOCTAX BBIKIIOYATEINst M HanOosbleM paboueM JaBleHHH B
pesepyapax mpusoaa. HanpskeHue Ha 3J1eKTpOMarHuThI JOJDKHO NMOAABAaThCs TOMUKOM.

15.5 1, C. UcnbiTaHusi KOHIEHCATOPOB JeHTe el
HANIPSHKEHUS

HcnbiTaHUS JOJKHBI BBIMOJHITLCS COTJIACHO YKa3aHUsM pasjeia 26.
3HayeHue H3MepeHHOI>'I €MKOCTH TOJIKHO COOTBETCTBOBATH HOPME U3rOTOBUTEIIA.

15.6 11, C. IIpoBepka XapaKTePHCTHK BBIK/II0YATE/Is

IIpu npoeepke paOOThI 3JIEra30BbIX BBIKIIOYATENICH AOJDKHBI OMPENENATHCA XapaKTepPHCTHKH,
MPENNUCAHHBIE HMHCTPYKLUMAMH H3TOTOBHTEN. Pe3ynbTaThl NpOBEPOK M HM3MEPEHHUH JOJKHBI
COOTBETCTBOBATDH MMACMOPTHBIM NaHHBIM. BHIbI Oniepanuii ¥ CIOKHBIX LIMKJIOB, 3HAUYEHUS JaBJICHUN
B pe3epByape npnBoz[a u Hanps[meﬂnﬁ OHepaTI/IBHOFO TOKa, l'IpI/I KOTOprX JAOJDKHA l'[pOI/ISBOHI/ITI)CSI
MpOBEepPKa XapaKTepPUCTUK BBIKIIIOYATENEH, npuBeAeHbl B Tabmuie 13.6. 3HaveHus cCOOCTBEHHBIX
BpeMeH OTKJIIOYEHHUs1 U BKJIFOUEHHUST JIOJDKHBI 00€CIedUBATLCS IPU HOMUHAIBHOM JaBJICHUH 3Jierasa
B IyTOTaCHUTEJbHBIX KaMepax BBIKIIIOYATENs], HA9aIbHOM H30BITOYHOM JAABJIEHHH CXKATOr'0 BO3MyXa B
pe3epByapax NpUBOAOB, PABHOM HOMHUHAJIILHOMY, 1 HOMUHAJIbHOMY HANPSKEHHIO Ha BBIBOJAX LieTen
3JICKTPOMAarHUTOB YIPABJICHUA.

15.7 I1, C. UcnpiTanne BLIKJIIOYATEICH MHOTOKPATHHIMH
ONpoOOBAHUSIMH

MHorokpaTHble OPOOOBAaHMS - BBIOJIHEHHE ONEPALUA BKIFOYSHHST M OTKIFOYCHHS M CIIOMKHBIX
ukios (BO 6e3 BIOEpKKM BpEMEHH MEX/y ONEpaLMsMHU - Juisl BeeX Bbikinovareneii; OB u OBO -
IJ1s1 BBIKJIIOYATENeH, peIHa3sHaYeHHbIX st paboThl B pexkume AIIB) - 1OIKHBI IPOU3BOAUTLCS IPU
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Pa3sIMYHbIX JABJIEHUSX CXKATOTrO BO3JAyXa B IPUBOJE U HANIPSUKEHMSIX HA BHIBOAAX 3JIEKTPOMArHUTOB
yIOpaBJIeHUs ¢ LeJIbI0 MPOBEPKH UCIIPABHOCTH ASHCTBYS BbIKIIOUYaTeNeil corfacHo tabmmme 13.6.

15.8 11, C, T. KoHTpo/ib HAJIHYHUsI YyTEYKH ra3a

IIpoBepka repMETHYHOCTH Tra30M30JIMPOBAHHBIX OTCEKOB OB MPOHM3BOOMTCS C MOMOLIBIO
Teueuckatend. Ilpum KOHTposne HanM4YUs YTEUYKH LIYIIOM TeYeHcKaTeNss OOCIHENyITCs MecTa
YTJIOTHEHHUI CTBIKOBBIX Pa3bEMHBIX COSIHHEHHI 1 CBapHBIX IIBOB BHIKJIIOUATENsA. B HEOOXOMUMBIX
ciydasix (MHOKECTBEHHbIE MeJikhe AeeKTbl B CBAPHBIX INBAX, HEONATOMPUSATHHIE MOTOIHBIE
YCJIOBUSL U JP.) HONYCKAETCs JIOKAIM3ALHUs MPEeNoNaraéMOi 30HbI C HEYIOBIIETBOPUTEILHBIM
MOKa3aTeNIeM ra30IUIOTHOCTH YKPBHIBHBIM MAaTEPHANIOM.

Pe3ynpTaT KOHTPOJISI HAIMYMS YTEUKH CYMTAETCS YIAOBJIETBOPHTEIbHBIM, €CJIH TEUEHCKATED HE
HoKa3biBaeT yTeuku. KoHTpoib Npon3BOAMTCS MPU HOMHHAJIBLHOM JaBJICHUH 3JIErasa.

KoHTponb repMeTHYHOCTH ra30M30JMPOBAaHHBIX OTCEKOB DB MOXeT MPOM3BOMUTHCS APYTHMHU
aTTECTOBAHHBIMH B YCTAHOBJIEHHOM HOPSIIKE METOAAMH.

15911, C. T. IIposepka coaep:kaHusi BJIaru B jierase

ITposepke BmarocomepskaHus IOIJICKUT TOBAPHBII 3J€ra3 B Cliydae OTCYTCTBHsI cepTudukara
W3rOTOBHUTENS] M ObIBIIMI B ynoTpeOneHHH »3Jieras, NpefHa3HaYeHHbIe ISl 3aMOJNHEHWs WJIH
JIO3aMONIHEHHs Fa30M30IMPOBaHHBIX OTCekoB DB. MaccoBast mons Bombl IOJDKHA ObiTh He Oolnee
0,0015 % (uro coorsercTByeT ToUKe pockl MuHYyC 40 °C mpu arMochepHOM NaBiIeHUHM) IS dNierasa
M3rOTOBJIEHHOTO B COOTBETCTBUH C [36]. B ciyuae mpenbsBieHUs] H3rOTOBUTENIEM DJIETa30BOTIO
BBIKJIIOUATEIs] NOBBIEHHBIX TpeOOBaHUil K Ka4ecTBy 3Jierasa, no CPaBHEHHUIO C yKa3aHHbIMA TV
BJTArOCOZEPKAHIE TAKOrO 3JIera3a H0JKHO COOTBETCTBOBATh ITHM TPEOOBAHHUSM.

Brnarocozmepxanue 5sierasa, HaxOAAIIErocs B Ta30M30JIMPOBAHHOM oOTceke OB  momiexur
HU3MEPEHUIO Nepex BBOZOM OB B skcmyaraiuio (mociie mpoBeeHHs B HEOOXOMUMBIX CIydasix
MIePBOHAYATIBHOIO 3aNoNHEHNs OB 35erasoM mim ra3oBoil CMECHIO), a TAKXKE C MEPHOTMYHOCTBIO
onuH pa3 B ATh j1eT. Haufonpmiee nomycTumoe comepskaHue BJIarH BHYTPH Ta30H30JHPOBAHHOTO
otcexa OB momkHO OBITH TaKUM, YTOOBI TOUKA POCHI ObLIA He BEILIe, yeM MUHYC 5 °C i u3MepeHust
mpu Temnepatype mmoc 20 °C 1 HOMHHANBLHOM JaBieHuN 3jeraza. CoOTBETCTBYIONIAs MOMpPaBKa
JOo/DKHA OBITH CHelaHa [ H3MEpPEeHHs BJIArOCOLEPIKAaHHsS, BBITOJHEHHOTO TMPH OPYTHX
TeMIIepaTypax, eci MHasl BeJIUYMHA BIAaroCoAep kaHMsI He IPeNyCMOTpeHa U3roToBuTeaeM OB.

ITpu mpeBBIICHUN HOPMATHBA BIIArOCOAEPKAHUS B dJIerase, HaXOAINEeMCs B [a30H30JIMPOBAHHOM
orcexe OB, HEOOXOAMMO MPOM3BECTH OTKAYKY 3JIErasa, OCYIIKY OTCEKa M 3alOJHEHHE DIIEra3oM.
OtkauaHHBIH M3 OTCEKa 3Jjeras MOXeT ObITb BOCCTAHOBJEH H KCIOJBb30BaH B COOTBETCTBUH C
ykasaHusMu npoussoxputeneti OB u pexomennarmii TOCT P 54426-2011.

Braroconmep:kanue B 3Jierase, IPENHA3HAUYEHHOM MJIsi IIOBTOPHOTO MNPUMEHEHHs, AOJDKHO
cootBeTcTBOBaTh TpeboBanusiv ['OCT P 54426-2011.

15.10 I, C T. IlpoBepka cpabaTbIBaHUS
371eKTPOKOHTAKTHOI'0 YCTPOIiCTBAa MPUOOPOB KOHTPOJIsI
IJIOTHOCTH 3Jj1erasa (ra3oBoii cmecu)

ITpoBepka cpabaTbIBaHKs 3JEKTPOKOHTAKTHOTO YCTPOMCTBA MPHOOPOB KOHTPOIS TUIOTHOCTH
snerasa (rasoBoi CMecH) MPOU3BOAMTCS Ul KaXHOM M3 TPYNN KOHTAKTOB YCTPOMCTBA MPH
HCKYCCTBEHHOM  CHIJKEHMH  KOHTPOJHPYEeMOTO  NpPHOOPOM  HdaBjieHWss [0  BEIMYMH
MpeAyNpeAUTeIbHOM W aBapuilHOW CHTHANM3AaIMK. 3HAUY€HMS YKa3aHHBIX BEJIWYUH [OJDKHBI
ONpPENeATbCA IO TIOKa3aHUSIM KOHTPOJBHOTO MaHOMETpa M B JajbHEHIneM NpHBENEHBI K
temrneparype mmoc 20 °C. ITomydeHnsle TakuM 00pa3oM 3HA4YEHHS IOOJKHBI COOTBETCTBOBATD
HOPMATHUBY, YKa3aHHOMY B PYKOBOJICTBE IO SKCIIIyaTauuu OB.
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15.11 I, C IIpoBepka naBJjieHHsI 3aNIOJTHEHHS JIEra30M WA
ra3oBoil cCMeChI0 ra3om30/IMPOBAHHBIX 0TCCKOB 3J1€ra30BbIX
BBIKJII0YATEIEH KOHTPOJIbHBIM MAHOMETPOM
IIpoBepka naBieHHs 3aIONHEHHUS 3JIETa30M MJIH Fa30BOM CMECHIO Ia30M30JHPOBAaHHBIX OTCEKOB
3B nomkHa NPOU3BOMUTHECA KOHTPOJIBHBIM MAHOMETPOM KJIACCa TOYHOCTH He Hinke 0,6.
H3mepeHHas BenW4MHA JABICHWs, NPpHBEACHHas K Temmeparype mmoc 20 °C, HaxomwuTecs B
ZMana3oHe, YyCTaHOBICHHOM HU3TOTOBHTEIICM.

15.12 11, C, T. IIpoBepka cOCTOSIHUSI CHCTEMbI 000rpeBa
3/1EMEHTOB JJI€ra30Boro BLIKIIOYATEIS

15.12.1 IlpoBepka COCTOSIHUSA HarpeBaTe/IbHbIX 3JIEMEHTOB cHCTeM
AHTHUKOHACHCATHOI0 H HHM3KOTEMIMEpPATypPHOro o0orpesa ?3JIeMEHTOB 3J1€ra3oBoro
BbIKJIHOYATEJIS

IIpoBepka COCTOSIHHMSI ~ HAarpeBaTENbHBIX  3JEMEHTOB CHCTEM  AaHTHKOHJEHCATHOTO H
HHU3KOTEMIIEPATyPHOrO 00OrpeBa 3JIEMEHTOB 3JIEra30BOr0  BBIKJIIOYATENS] MPOM3BOOMTCS IS
HarpeBaTelIbHbIX 3JIEMEHTOB INKkad)a MPHUBOAA U amnmapaTHOro lkada ¢ y4eroM KOHCTPYKTHBHOTO
HCTIOJIHEHUA BBIKJIIOYATCIIA. 'Z-)nex*rpu%cxoe CONPOTUBJICHUEC HArpeBaTCIbHBbIX J3JICMCHTOB H
BEJIMYMHA YCTaBKHM YCTPOWMCTBA YINPABIIIOLIEr0 CHCTEMOI 00OrpeBa M KOHTPONHPYIOINETO €ro
pa60Ty, JOJKHO COOTBETCTBOBATH BCJIIMYHHAM, YKa3aHHbIM HU3roTOBUTECJIEM 9B B
SKCIUTYaTallMOHHON JJOKyMEHTALWH.

15.12.2 IlpoBepka coCTOsIHMSI HarpeBaTe/ibHbIX 3JIEMEHTOB CHCTeM o0orpesa
pe3epByapoB 3J1era3oBoro 6aKkoBoro BbIKJIHOUYaTeIs1

IIpoBepka COCTOSIHHSI HarpeBaTeNbHBIX JJIEMEHTOB CHCTeM oforpesa pesepByapos OB
TMIPOU3BOAUTCS IJII BCEX HArpe€BaTCIbHBIX 3JICMEHTOB, YCTAaHOBJICHHBIX Ha 9B. SHCKTpI/I‘IeCKOC
CONPOTHUBJICHUEC HAIrpCBATC/IBHBIX 3JICMCHTOB WU BCJIHYHMHA YCTAaBKH yCTpOﬁCTBa YHOPABJIAKOLUICTO
cucTeMoOll O0OrpeBa M KOHTPOJIUPYIOLIErO €ro padoTy, JOJIKHO COOTBETCTBOBATH BEJIHMYHHAM,
YKa3aHHbIM usrorosuresieM OB B E)KCHJ'IyaTaL[I/IOHHOﬁ DOKyMEHTallunu

15.13 11, C, T. IlpoBepka pery;THpOBOYHBIX U YCTAHOBOYHBIX
XapaKkTepuCTHK MEXaHU3MOB NMPHBO/I0B H BHIK/II0YATEJICH

TIpoBepka xapaxTepucTuk (3a30pOB B y3JiaX MPHUBOAA, XOMOB LITOKOB HCIOJHHUTEIbHBIX
3JIEMEHTOB [TPUBOAA, CTENEHU CHKATHS MIPYKHH, X0/1a IITOKA IPUBOAA U Ap.) MPOU3BOIUTCS B 00BEME
U [10 HOPMaM yKa3aHHBIM B 3KCIUTyaTALMOHHONW JOKYMeHTauu DB.

15.14 11, C. UcnbITaHUuS BCTPOEHHBIX TPAHC(POPMATOPOB
TOKA

Hcniprranus OOJIKHBI BBIMTOJIHATHCA B COOTBETCTBUHU C YKa3aHUAMU pa3fcia 10.

15.15 M. Ten10BU3HOHHBIII KOHTPOJIb

Tlpu xoHTpone oOLieHMBAaeTCs HArpeB KOHTAKTOB M KOHTAKTHBIX COEJUHEHHI TOKOBEAYILEro
KOHTYpa BBIKJIIOYATeNs. TeNnOBU3UOHHBIN KOHTPOIb IPOU3BOANTCS B COOTBETCTBUH C YKA3aHUSMU
[29] u npunosxxenus . KoHTponb IpOBOAUTCS MPU HATUYUN TEXHUIECKOM BO3MOXKHOCTH.

15.16 KoMmmiiekcHOe NTHATHOCTHIECKOE 00C/Ie10BaAaHHue

KJIO npoBonuTcs Ha reHepaTOPHBIX BBIKIIOUATENAX U BBIKIIOUATENAX HampsbkeHueM 110 kB u
BBILIIE C YUETOM peKoMeHaluil myHKkTa 4.22 HacTOsALIEero CTaHAapTa.
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16 BAKYYMHBIE BBIK/IIOYATEJIN

I/I3MepeH1/Ie CONPOTUBJICHUSA MOCTOSTHHOMY TOKY, OINPEACICHUEC NOITYCTUMOIO U3HOCA KOHTAKTOB,
U3MEPEHUE BPEMEHHBIX XaPAKTCPUCTHUK BbIKJ’[}O‘{&TGJ’[Gﬁ, U3MEPCHUE XOHa MOABUKHBIX JacTteil u
OOHOBPEMCHHOCTHU 3aMbIKaHUsI KOHTAKTOB TIIPOU3BOIAATCA B COOTBETCTBUM C HHCprKL[HefI
H3TOTOBUTECIIA.

16.1 11, C. U3mepeHune cONpoOTHBJICHUS H30/ISILIHH
BTOPUYHBIX ueneﬁ H 00MOTOK JIEKTPOMArHUTOB
ylpaBJIeHUs
H3MepeHne TOKHO BBIMOJHATHCA B COOTBETCTBUH ¢ Tabmmmett 32.1.

16.2 11, C. McnpITaHHE H30JISIIHHA MNOBBIIIEHHBIM
HAnpsEKeHueM 4acToThl S0 I'n

16.2.1 McnbITaHue U30JIILHHU BbIKJIHOYATEIsI

HcnpiTaHne TPOBOAUTCST Ha OOOpPYNOBaHMM HAmpspkeHHeM A0 35 KB BKIIOUHTENBHO.
HcneiTeiBaeTCA U30JALMA BBIKJIIOYATEIA U U30ALUSA MEKXKOHTAKTHBIX Pa3pbIBOB.

3HadeHUe HUCIHBITATEIbHOIO HAMPSDKEHUs AJI BBIKJOYATENEl KakAOro KJIacca HaIpsKEeHUs
NPUHUMAETCS B COOTBETCTBHH ¢ Tabmmmamu 9.1 m 9.2.

IIponOmKUTENBHOCT UCHIBITAHUS 1 MUH.

Ecnu BakyyMmHBI BbIkItOuaTens mwyHTHposad OITH, nocnennuii nepen MCHBITAHUSIMU JOJDKEH
ObITh OTKJIFOUEH.

16.2.2 HcnbITaHue H30JSINMH BTOPHYHBIX Leneii U 00MOTOK 3/IeKTPOMATHHTOB

yrpasJieHUus!
HcnbiTanne HOMKHO BBITIONHATHCSA B COOTBETCTBUHU C YKa3aHUsIMU pasfena 32.2.

16.3 3mMepeHne CONPOTHBJICHHS IIOCTOSTHHOMY TOKY
16.3.1 11, C, T. U3mepeHne cONPOTUBJICHUsI IJIABHON Lienu

3HaueHust CO]'[pOTHB.]'[eHI/Iﬁ rJIAaBHOM e JOJIKHBI COOTBETCTBOBATH HOPMaAaM, YKa3aHHBIX B
JAOKYMEHTAMN U3TrOTOBUTEIIA.

16.3.2 11, C, T. U3mepeHue CONPOTUBJIEHNUS 3JIEMEHTOB B LIeTISIX MPUBO/a

H?)MepeHHble 3HA4YCHUA COl'lpOTI/IBJ'[eHI/lﬁ JAOJIKHBI COOTBETCTBOBATH HOpMaM H3TrOTOBUTEIISA UIIU
COMPOTUBJICHHUIO AaHAJIOTHUYHBIX 3JIEMCHTOB OAHOTUITHBIX BbIKﬂ}O'{&Teﬂeﬁ, HO He MeHee 1 MOwm
(tabmuua 32.1, MyHKT 2 HACTOSIILIErO CTAHAAPTA).

16.4 11. C. PeryinpoBKa OTHOBPEMEHHOCTH 3aMbIKAHHS
(pa3MbIKaHUs) KOHTAKTOB

BLIKJ'IIOLIaTe.]'[H’ KOHCTPYKIHA KOTOPbIX NOMYCKACT PEryJIMPOBKY OAHOBPEMEHHOCTH 3aMbIKaHUs
WK  pasMbIKaHHsT KOHTAKTOB JOOJDKHBI PEryJIMpOBAaTLCA B COOTBETCTBUU C PIHCprKL[PIeﬁ
HU3TOTOBUTEJIA.

16.5 11, C. IIpoBepka MHHHMAJILHOT'0 HANIPSI?KEHHUSI
cpadaTbIBaHHUsA 3J1eKTPOMATHUTOB YIIPaBJIeHUS
BBIKJIIOYATEs

aﬂeKTpOMaFHl/lTbl yhnpaBJji€eHHsT BaKYyMHbBIX BBIKJIFOUATEIEN JOJIKHBI Cpa6aTblBa.Tb npu
CJIIYIOIINX YPOBHSX HAIIPSKEHHS:

- QIEKTPOMArHATBI BKJIOUEHHs TIpH HarpspxeHNH He MeHee 0,85 Uow;

- QIIEKTPOMATHHUTBI OTKJIFOUEHHS Py HatnpspkeHnH He MeHee 0,7 Usow.
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16.6 I1, C. UcnbiTaHHe BbIK/JII0OYATE/ el i MHOTOKPATHBIMH
onposoBaAHUSIMH
Yucno ()l'[epa].ll/[ﬁ M CJIOKHBIX LHUKJIOB, ITOMJICKALUHUX BBIMOJHCHUIO BBIKIIIOYATEIEM TIPU
HOMMHAJIbBHOM HaIpsDKECHUHW HA BBIBOAAX 3JICKTPOMArHUTOB, HOJIKHO COCTABIISTh.
- 3—5 onepanuii BKIIOYEHHs U OTKIIOYEHINS,
- 2—3 nuxia BO Oe3 BbiaepKKY BPEMEHH MEXIY ONepaLiisiMIL.

16.7 M. Tenyi0BHU3HOHHBII KOHTPO.Ib

TIpu xoHTpoOJIE OLIEHMBAETCS HArPeB KOHTAKTOB U KOHTAKTHBIX COCOMHEHUI TOKOBEAYINETO
KOHTYpa BbIKJto4aTenei. TenaoBu3noHHbINH KOHTPOJIb IPOU3BOAUTCS B COOTBETCTBHHU C YKA3AHHUSIMU
[29] n npunoxenust 1. KoHTpoib MPOBOAUTCS MPH HAJTHUUN TEXHUUECKOH BO3MOKHOCTH.

16.8 KommiekcHoe JHATHOCTHYECKOE 00C/1e0BaHNe

KAO npoBonuTcsi Ha F€HEPATOPHBIX BBHIKJIFOYATENSIX M BIKJIFOUATENsIX HanpspkenneM 110 kB u
BBILIE C Y4€TOM PEKOMEHJALUI MyHKTa 4.22 HACTOALIEro CTAHAAPTA.
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17 PASBEJIUHUTEJIN, OTAEIUTEJIN 1
KOPOTKO3AMBIKATEJIN

17.1 11, C. U3mepeHue cONPOTHBJICHUS H30/ISIHH II0BOIKOB
U THAT, BBINOJHEHHBIX U3 OPraHu4€¢CKUX MAaTCPHAIOB
H3mepenue NOMKHO BBIIOJHATECS METAOMMETPOM Ha Hamnpsikerue 2500 B.

PesynbraThl M3MEPEHHH COMPOTHUBJICHHS W30/SIIMHA AOJDKHBI OBITh HE HI)KE 3HAYCHWH,
npuBeneHHBIX B Tabmmme 12.1.

17.1.1 M3mepeHue conpoOTHBJIEHHS M30JISILUN MHOT03JIEMEHTHbBIX U30/IITOPOB
H3mepeHue NOKHO BBINOJIHATECS COMIACHO YKA3aHUAM IyHKTa 23.1

17.1.2 H3mepeHue  COMPOTHUBJIEHUS]  H30JSIUUM  BTOPUYHBIX Lenmed M
31eKTPOMATHUTOB YIIPaBJICHUS
H3mepeHne JOMKHO BBIMOJHATBLCS B COOTBETCTBHH C Tadnuei 32.1.

17.2 I1, C. UcnbITanue u30/sIHH MOBbIIIEHHbIM
HanpsKeHueM 9actothl S0 I'n

17.2.1 UcnbiTaHue OCHOBHOM U30J151LIUU

HcnbiTanue npoBOAUTCA Ha 00OPYIOBAaHUH HANPsDKEHHEM 10 35 KB BKIFOYHTENBHO.

3HaueHNe UCIIBITATENILHOTO HATPSDKEHHS OCHOBHOM M3OJLSIUH TSI OMHOJIEMEHTHBIX OMOPHBIX
H30JITOPOB MPUHIMAETCS] B COOTBETCTBUU ¢ Tabmmmamu 9.1 1 9.2.

HSO.]'[SIHI/ISI, COCTOALAsA U3 MHOTO3JIEMEHTHBIX H30JATOPOB, AOJKHA NMOABEPraThbCA UCHBITAHHUAM
COIIaCHO YKa3aHUsIM IyHKTa 23.2.

ITponomKUTENBHOCTD NPUIIOKEHNS UCTIBITATEILHOIO HAIPSIKEHUs - 1 MUH.

17.2.2 UcnpiTanue H30/11UUM BTOPUYHBIX Leneil M 0O0MOTOK 3JIeKTPOMATHHUTOB
ynpasJieHHus!
HcneiTaHne OOKHO BBINOJIHATLCS B COOTBETCTBUY C YKA3AHUSAMU MyHKTa 32.2.

17.3 11, C. U3MepeHne CONPOTHBJICHHUS MOCTOSTHHOMY TOKY

17.3.1 H3mepenue CONpPOTHBJIEHHSI KOHTAKTHOH CHCTeMbl pa3beJUHHUTENEH H
OTACIUTEJICH

H3mepeHue NOMKHO BBIMOIHATHCS MEKy TOYKaMH "KOHTAKTHBIH BBIBOA - KOHTAKTHBIA BBIBOA".
Pe3ypTaTel ©I3MEpEHHI CONMPOTUBIICHUIN NOKHBI COOTBETCTBOBATE HOPMaM M3TOTOBHTEIS, a IIPU HX
OTCYTCTBUH - JaHHbIM Tabmuisr 17.1.

Tabmuna 17.1. JlonmycTUMEIE 3HAUEHUS CONTPOTUBICHNI KOHTAKTHBIX CHCTEM Pa3beqHHUTENICH

Homunaneneiii | JlomycTtumoe 3HaueHue
TOK, A comporusieHns, MkOM
600 175
1000 120
1500-2000 50

17.3.2 HW3MepeHue CONPOTHUBJIEHUS] OOGMOTOK 3JIEKTPOMATHUTOB YIpaBJIeHHUSs
oTAeUTE/IeH M KOPOTKO3aMbIKaTe el

PesyneraThl H3MepeHHH CONPOTHBIEHME OOMOTOK MOJDKHBI COOTBETCTBOBATH HOPMaM
U3rOTOBUTEJIA.

17.4 11, C. U3MepeHHe KOHTAKTHBIX AaBJeHHIT B Pa3beMHbIX
KOHTaKTaXx
Pe3yHbTaTbI Hsmepem/lﬁ HOJDKHBI COOTBETCTBOBATE HOPMAaM U3TOTOBUTEIIA.
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17.5 11, C. ITIpoBepka padoThl pa3beAMHUTES, OTACTUTES H
KOPOTKO3aMbIKATeJIs1

AnmapaTel ¢ Py4YHbIM YIpaBie€HHEM AOJDKHBI OBITh HPOBEPEHbI BBLINOJHEHMEM 5 Omepariuii
BKJIFQUEHUS U 5 omeparuil OTKJIIOYEHMUSI.

AnmapaTbl ¢ AMCTAHIHOHHBIM YIPABIEHHEM AOJDKHBI ObITh TAKIKE MPOBEPEHBI BHIMOJIHEHUEM 5
onepanuii BKIFOUYEHHs U TAKOTO XK€ YUCIIa ONepalyii OTKIIFOYEHUS] IPU HOMUHAJIIBHOM HanpsiKeHUH
HA BBIBOJIAX JICKTPOMArHUTOB U 3JIEKTPOABUraTesiell ynpaBicHHUs.

17.6 1, C. OnpenesieHne BpeMeHHbIX XapaKTEPHCTHK

OmnpeneneHne  BPEMEHHBIX  XapakTEPUCTHK  O0sA3aTeNbHO ISl OTAENUTENeH U
KOpPOTKO3aMbIKaTeNeH.
PesynbraTel H3MEPEHHUIT OJKHBI COOTBETCTBOBATH HOPMaM H3TOTOBUTEIIS.

17.7 11, C, T. IlpoBepka paGoThl MeXaHH4YeCKO# OJIOKHPOBKH

EJ'IOKHpOBKa HE NOJDKHA MO3BOJIATH ONECPUPOBAHHUE [JIABHBIMU HOXAaMHU MPU BKJIKOYCHHBIX
3a3CMJIAIOLIUX HOXKaX U Hao6op0'r.

17.8 M. IIposepka uesnocTHocTH GapdopoBoii n30aaHH

Ilpu sbABNEHNN ckonoB (apdopa, TpelwUH B apMHUPOBOYHBIX MIBAX OMOPHBIX H30JATOPOB
Pa3bEeAMHUTENIEH IO PEHICHUIO TEXHUYECKOTO PYKOBOJUTEISI CYyObEKTa SJIEKTPOIHEPTETUKH AOJIKEH
IIPOBOOUTHCS  BHOPOAKYCTHYECKHMII HEpa3pyIUAIOIHHA KOHTPOJb MOBPEXAEHHBIX  OMNOPHBIX
H30JIITOPOB.

Io pemenuo TEXHUIECKOTO PYKOBOIUTEIS CyObeKTa DJIeKTPOIHEPreTHKH JAHHbIH BUI KOHTPOIIS
MO>KET MPOBOIUTCS MPH BBOAE pa3beNUHUTENE B paboTy.

17.9 M. Tens10BH3HOHHBII KOHTPO.Ib

IIpu KOHTpONE OLEHMBAETCS HArPEB KOHTAKTOB M KOHTAKTHBIX COCOVHEHHI TOKOBEOYLIETO
KOHTypa. TEMIOBM3MOHHBLI KOHTPOJb HPOM3BOAUTCS B COOTBETCTBMM C yKasaHusmu [29] u
npunoxxenus J{. KoHTpose npoBOANTCS NPU HAMYHE TEXHMYECKOM BO3ZMOKHOCTH.
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18 KOMILIEKTHBIE PACIPE/JIEJIUTE/JILHBIE
YCTPOMCTBA BHYTPEHHEI 1 HAPYKHOM
YCTAHOBKHU, BLICOKOBOJIbTHBIE OTCEKHU
TPAHC®OPMATOPHBIX ITOICTAHIIUI (TII)!

! O6véM ® HOPMBI HCTIBITAHHE 37eMeHTOB KPY H BBICOKOBONBTHEIX OTCEKOB TI1 (BBIKTFOMATENH, CHIOBBIE H
H3MEPHTENIbHBIE TPAHC(OPMATOPHI, PA3PATHUKH, PA3beJMHUTENH, KaOeTH M T.I.) NMPUBEACHBI B COOTBETCTBYIOIIUX
pa3szenax HACTOAIMIETO CTaHIAPTA.

18.1 11, C. N3mepeHue cONPOTHBICHUS U301 HHA

18.1.1 MHM3mepenune CONPOTHBJICHHS H30JSILMM 3JIEMEHTOB M3 OpPraHM4ecKHX
MATEPHAJIOB

Hsmepenust npon3BoasTCS MEraoMMETpoM Ha HanpspkeHue 2500 B.

ConpoTuBiIeHre H30IALKE JOJDKHO ObITh He HIKE 3HAYEHUH, NpUBeNeHHbIX B Tabmume 12.1.

18.1.2 M3mMepeHne cONPOTUBJICHHS H30JISILIUY BTOPMYHBIX Lienei

HsmepeHue npous3BoAMTCs MeraoMMmeTrpoM Ha HampspkeHue 500-1000 B B cootBercTBUH €
tabmuueii 32.1.

18.2 I, C. McnpiTaHuE NOBBIIIEHHBIM HANPSIKEHHEM
qacToThl S0 I'n

18.2.1 McnbiTaHMe U30JISILIMM NMEPBUYHBIX Lienei syeek

Hcneiranue mpoBOAUTCS Ha 000PYAOBaHHU HAMpPsDKEHHEM N0 35 KB BKIIFOUHTENBHO.

3HaueHNEe NCTIBITATEILHOTO HAITPSKEHUs] IPHHUMAETCS B COOTBETCTBHH ¢ Tabymuamu 9.1 1 9.2.

ITponomKuTeIbHOCTb NPUIIOKEHHS UCIBITATE/IBHOIO HANIPSDKEHU - 1 MUH.

Bce BBIIBIDKHBIE BJIEMEHTHl ¢ BBIKIIOYATENIMH YCTAaHABIMBAIOTCA B pabouee MONIOKEHHE,
BKJIFOHAOT BBIKIIIOYATENH, BbIABUKHBIE JIEMEHTHI C Pa3psIIHUKAMH, CHJIOBBIMU M H3MEPHTETbHBIMU
TpaHC(bOpMaTOpaMI/I BBIKATBIBAOTCSI B KOHTPOJIBHOE ITOJIOXKCHUE. HcmnpiTaHHe MNOBBIIIEHHBIM
HaIpsKEHHEM MPOM3BOANTCS /10 IPUCOSTMHEHHS CHIIOBBIX KaOeneH.

18.2.2 UcnbiTaHue U30/1SILMH BTOPHYHBIX Lieneii

HcmpiTanue TOJIKHO BBIIOJHATLCS. B COOTBETCTBHU € YKa3aHUSIMU pasnena 32.2.

183 I1, C, T. IIpoBepka COOCHOCTH H BeJIHMHHbI BXOKACHHS
MOABHKHBIX KOHTAKTOB B HENOABHKHbIE
18.3.1 IIpoBepka COOCHOCTH KOHTAKTOB

HecoocHOCTE KOHTAKTOB He MOJDKHA NpeBsHmath 4-5 MM, Beprukanbhblii modr nameneii
Pa3beIUHSIOINX KOHTAKTOB BHIKATHON TEJIEXKKH NOJDKEH ObITh B Mpenenax 8-14 mm.

18.3.2 Bxo:xaeHue noABHKHLIX KOHTAKTOB B HEMOABUIKHbIE
BXO)KZ[eHI/Ie TIOABUIKHBIX KOHTAKTOB B HENMOABHM>KHBIC JOJLDKHO 6bIT]> HE MCHEEC 15 MM, 3amnac xona

- HEe MeHee 2 MM.

18.4 11, C. U3mepenune CONPOTHBJICHHS IOCTOSSHHOMY TOKY

18.4.1 N3mepenue cONpOTHBJIEHHS OCTOSIHHOMY TOKY Pa3beMHBIX KOHTAKTOB
CompoTuBieHNe pPa3beMHBIX KOHTAKTOB HE JO/DKHO IPEBBINATH 3HAYCHUIL, NPUBENCHHBIX B
Tabmuue 18.1.

Tabmna 18.1. JlonycTuMble 3HAYEHUs! COMTPOTUBIIEHUH TOCTOSSHHOMY TOKY 3JieMeHTOB KPY

Hsmepsiembrit
aeMeHT
1. BroruHble JomycTiMble 3HAYSHUS COMPOTHBIICHHST KOHTAKTOB IPUBEIEHHI B

,/:[OHYCTI/IMbIe SHAQ4YECHMs COIIPOTUBJICHUA
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KOHTAKThI HMHCTPYKIUSAX H3TOTOBUTEA.
[IEPBUYHON LIENH
B ciyuasix, ecnu 3HaYeHUS CONPOTUBJICHNS] KOHTAKTOB HE IPUBENIEHBI B
WHCTPYKLUSX U3TOTOBUTEIIS, OHU AOJKHBI OBITh He OoJee:

1uuist KOHTakToB Ha 400 A - 75 MxOw;

1t KOHTakTOB Ha 630 A - 60 MxOwm;

Juist KouTakToB Ha 1000 A - 50 MxOw;

s koHTakToB Ha 1600 A - 40 MxOw;

It KOHTakToB Ha 2000 A w Boime - 33 MxkOM

2. Cs3b 3a3emienus [He 6onee 0,1 Om
BBIIBUYKHOTO
DJICMCHTA C
KOPITyCOM

IIpuMevaHHue - * M3MepeHne BHIMOMHACTCA, €CITH MO3BOJLIET KOHCTPYKIHa KPY.

18.5 11, C. KonTpoJsb cOOPHBIX IIHH
KoHTponb KOHTAKTHBIX COENMHEHHH COOPHBIX HIMH JTOJDKEH BBIOJIHATHCS COTJIACHO YKa3aHUSAM
pasnena 23.
18.6 11, C. Mexann4yecKue HCIILITAHUS

Hcnbiranuss BKIIOYAIOT S5-KPaTHOE BKATHIBAHWE M BBIKATHIBAHUE BbIIBIJKHBIX 3JIEMEHTOB C
IPOBEPKOIl COOCHOCTH pPa3beAUHSIOUIMX KOHTAKTOB TJIABHOW IienmH, paboThl LITOPOYHOTO
MeXaHH3Ma, ONIOKUPOBOK, (PHUKCATOPOB.

18.7 11, C. KOHTPO/Ib KOHTAKTOB H KOHTAKTHBIX COeIHMHCHMIi

annapaToB M TOKOBeIyIIUX YacTell siueex

Kontpons ocymectsnsiercst B coorBercTBuu ¢ [29] n npunoxkenneM JI. Konrpons npoBogurcs
MPY HAJTMYUH TEXHUYECKON BO3MOXKHOCTH.
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19 KOMIVIEKTHBIE PACHIPE/IEJTUTE/IBHBIE
YCTPOUCTBA B META/VIMYECKOU OBOJIOYKE C
JIETA30BON U3OJIAUEN (KPY))'

! O6EM U HOPMBI HCTIBITAHKH OCHOBHOTO TEXHOJIOTHMECKOT0 000py aoBanue KPY?D (BBIKIIIOUATEH, PA3HEIUHUTEIN
C 3a3eMJIMTEIIMH, TpaHC(hOpMAaTOpsl Toka M HanmpspkeHus, OITH u T.I.) mpuBeacHBI B COOTBETCTBYIOIMX pasaciax
HACTOSAIIETO CTAHAAPTA.

19.1 11, C. U3mepeHue cONPOTHBJICHUS TTIABHOM
TOKOBeAYLIEeH nenu

H3mMepeHnsT NOJDKHBI IPOBOOUTHCS B COOTBETCTBHH CO CXEMOI HM3MEpEHHs COMPOTHBICHUS
VYaCTKOB TIJIABHOHM TOKOBOM LIEMM, MPUBENEHHOW H3TOTOBHTENEM B 3KCIUIyaTal[HOHHOH
noxymenramuu Ha KPYD.

H3MmepeHHOe CONPOTHUBIIEHNE HE AOJDKHO NMPEBBIIIATh 3HAUYEHHI, YKa3aHHBIX B JOKYMEHTALUU
W3TOTOBUTEJISL.

19.2. 11, C. 3mepeHune cONPOTHBJICHHS H30SALHH INIABHOM
TOKOBeAyLIei nenu

H3mepeHus mpou3BOAATCS METAOMMETPOM Ha HampsbkeHue 2500 B.
ConpoTuBieHre H30IALNE JODKHO ObITh HE HH)KE 3HAYeHUH, NPHBEeHHbIX B Tabmmne 12.1.

19.3 I1, K. UcnbITaHnne JIEKTPHYECKOH NPOYHOCTH H30/ISIHH
IJIABHBIX Lenei

Mzomammsa rnaBHbx neneli KPYD nomkHa NOABEPraTbcsi BBICOKOBOJIBTHBIM MCHIBITAHUAM
MEPEMEHHBIM HAMPSKEHHEM ITOCIe MOHTaXKa MM PEMOHTA, 3aTParHBarOIIEro M30JSIHUI0 TJIABHBIX
neneit. Mcmbitanus HPOBOASTCS NPH HOMHUHAIBHOM AaBICHHH dJierasa (cmecw). HMcnbiTaHmsam
MIOJIEXKAT BCE BHOBb BBOAWMBIC WJIM OTPEMOHTHPOBAaHHBIC sueiiku. CmbITaHUs MPOBOIATCS €
TIOMOIIBIO UCTIBITATENBHBIX YCTAHOBOK MEPEMEHHOTO HATPSDKEHUS MPOMBILIIEHHO! YacTOTHI N
PE30HAaHCHOTO THMA. JonycKaeTcst BHITOMHEHHE HCIBITAHHI MEPEMEHHBIM HATIPSDKEHHEM YaCTOTOI
110 400 I'u. BenuunHa U nopsAAOK NPUIIOKEHUS UCIIBITATENBHOTO HAMPSIKEHUS, 3TAIbl M 04epeTHOCTD
HCIIBITAHUSA SUEEK ONPEAEISIIOTCA TEXHUUECKOM MPOrpaMMOi HCTBITAHHIA, COCTAB/ISIEMON C y4eTOM
mosnoxeruit TOCT 1516.3-96, TOCT P 54828-2011 u tpebosauuii usroroureneiit KPY3. Cekuuu,
KOTOpBIE B 3THUX CJIy4asx He IOABEPraroTCS HCIBITAHHAM, OTOEJICHHBIE OT HCMBITYEMOH 4YacTH
BBIKJTFOHATENIEM WIIH Pa3beNUHNATEINIEM, TOJKHEI OBITh 3a3¢MJICHBI.

Homyckaercs  BomosiHeHue — ucnbitaHuil  KPYD  mocne  3aBepmieHHs — peMOHTHO-
BOCCTaHOBUTEJIbHBIX Pa0OT MOHIKEHHOMH, 10 OTHOIIEHHIO K OJHOMHHYTHOMY HOPMHPOBAHHOMY,
BEJIMYMHOM HCIBITATEIbHOTO HANPSDKEHHS, COMJIACOBAHHOH € TEXHHYECKHUM PYKOBOIUTEIEM
CyObeKTa ONEeKTPOPHEePreTHKH. MCObITaHHST [JOMKHBI COMPOBOKAATHCA KOHTPOJIEM YPOBHs
JaCTUYHBIX Pa3psanoB. KOHTPOIbL ypOBHS [OMYCKAETCs BBIOJHATh C IPUMEHEHHEM HMEHOLIUXCS B
HAJIMYUHY 3JIE€KTPHUUECKOT0, aKyCTHYECKOTO MM BBICOKOYACTOTHOIO METOOB M3MEPEH I YaCTHYHBIX
paspamoB. KPVD cunraercs BbImep:KaBIIMM HCHBITAHWS, €CJIH B IIPOLIECCE HCIBITAHHIA
OTCYTCTBOBAIM NMPOOOU M3OJILUU U HE BBIABICHBI YaCTHYHBIE Pa3psiAbl IOMHMO YPOBHs mwyMa. B
ciy4ae mpo0os JOMKHO MPOBOJUTHCS OBTOPHOE HCIIBITAHHE OTPEMOHTHPOBaHHOTO 00bemMa KPVD
C KOHTPOJIEM YAaCTHUYHBIX Pa3psIOB.

19.4 11, C. UcnbITaHue HA TEPMETHYHOCTh

Hcnerranus [OJDKHBI IpoBoAuThes Ha KPYD), 3armomHeHHOM 10 HOMMHAJBHOTO TaBIEHUS TEM JKe
ra30M U B TeX XK€ YCJIOBUAX, KOTOPBIE HCIONB3YIOTCS B OKCIUTYaTALIHM.

JlonmycTumoe 3HaueHHEe pacxofa djerasa Ha yTeuku — He Oonee 0,5 % B roxm oT 00Iieil Macchl
3Jieraza.
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HcneiTanye Ha repMETHYHOCTb HPOBOAUTCS C LIEJIbIO OATBEPXKACHHUS TOTO, YTO PAcXoJ| rasa Ha
yTeuku F He MpeBrIIaeT HOPMUPOBAHHOTO U3rOTOBUTENEM 3HAYCHHUS Oy CTHMOTO PacXO/ia ra3a Ha
yreuku Fp.

Tabmuna 19.1. JlonycTuMBLil pacXox 3Jera3a Ha YTeUKH

Temmeparypa okpyxarouieii cpeasbi, °C Jonycrumslii pacxon Ha yreuku, Fp.
+40 u +50 3F,
202 Fp
-5 /-10 /-15 /-25 /-30/-40 3F,
-50 6Fp
-60 10Fp

Ilpu xoHTpOJE HANIMYMA YTEYKH MIYIIOM TEYEHCKaTeNls OOCIenyroTCS MeCTa YIIOTHEHHI
Pa3bEeMHBIX COEAMHEHMII U CBapHBIX MIBOB M YIUIOTHEHMI MOJBIDKHBIX 4YacTell pasbeNuHHTENEH
3a3eMiuTeNel U BhIKIIOYaTeneil. B HeoOXomuMbIX ciydasx (MHOXKECTBEHHbIE MeJikue Ne(eKThl B
CBAapHBIX MLIBax, HEONArONPHATHBIE IOTOAHBIE YCIOBMS M JP.) IOMYCKAETCsl JIOKaIM3amusi
MPEANOIaraéMoil 30HEI C HEYHOBJIETBOPUTENBHBIM IIOKAa3aTeNeM Ta30MJIOTHOCTH YKDPHIBHBIM
MaTepUajIoM.

KoHTposne NpOM3BOAUTCS C MOMOIIBIO TEYEHCKATENSI C YyBCTBUTEJIbHOCTHIO HE MEHEE
10% Ta cm*/c [37]. Pe3ynbTaT KOHTPOIS CYMTAETCA YAOBICTBOPHTENbHBIM, €CIIH BBIXOIHOM mpudop
TEYEUCKATEeNIs] HE MOKA3bIBAET YTEUKH.

KonTpone MOXET NpOM3BOAMTBLCA TaKKe C MOMOINBIO CTAHOHAPHBIX HEMPEPBIBHBIX CHCTEM
KOHTpOJISI (IaTUMKOB) MJIM CHELHATbHbIX TEMLIOBU30POB.

19511, C, T. IIpoBepka conep:kaHusi BJIAru B yjierase

ITpoBepke BIArocoaep>KaHus MOAIEKUT TOBAPHbIM Hyera3 B Cliydae OTCYTCTBHs ceprudukara
U3TOTOBUTENA M OBIBIINH B YIOTPeONEHWH 3j€ras, MpeqHA3HAYEHHbIE JUIS 3alOJHEHHs WITH
JIO3aIOJIHEHUS Fa30U30IUPOBaHHBIX 0TCcekoB KPYD. Maccosast monst BOmbI TOJKHA OBITH He Gosee
0,0015 % (uro cootBeTcTBYeT TOUKe pocel MuHyc 40 °C mpu aTMochepHOM aBIeHUHN) AJs Jierasa
U3rOTOBIIEHHOTO B COOTBeTCTBUM [36]. B ciyuae mpenbsiBICHHsS H3TOTOBUTENIEM 3JIETa30BOTO
BBIKJIIOYATENIs MOBBIMIEHHBIX TPEOOBAHUI K KQUeCTBY dJierasa, 1o CPaBHEHHIO C yKasaHHbIMH TV,
BJIArOCoZiepkKaHne TaKOro AJIerasa AOKHO COOTBETCTBOBATE 3THM TPEOOBAHMSAM.

Bnaroconepsxanue snerasa, Haxoasuerocs B orceke KPYD noanexut usMmepeHuio rnepei BBOAOM
KPY3 B oskcmyatanuo (mocie MPOBENEHUsT B HEOOXOMUMBIX CJydasX [E€PBOHAYAILHOTO
3anonHeHns WM posanonHeHuss KPYD snerazom wim ra3oBoit cmechto). Jliisi mpenoTBpaiieHus
KOHJIGHCAMH HanOOJblilee HOMYCTHMOE CONEPIKAHNE BJard BHYTPU I'a30M30JHMPOBAHHBIX OTCEKOB
KPVY?3 nomxHO OBITh TAKUM, YTOOBI TOUKA POCH! ObLIa HE BbILIE, YeM MUHYC 5 °C JUisl U3MEpEHuUs TPy
teMnepaType mioc 20 °C 1 HOMHHAIbHOM IaBiIeHUH di1erasa. COOTBETCTBYIOLIAS MOIPABKA JOJDKHA
OBITH cHeaHa U1 U3MEPEHHs BIArOCONeP KAHMUsL, BBIIONHEHHOTO MPH OPYTHX TEMIIEPATYPax, €CIn
VHasi BEJIMYMHA BIarOoCOAEP KaHus He IIpenycMoTpena usrotosutenem KPY3.

ITpu npeBbIIEHNN HOPMATHBA BJIArOCOEP KAHHUS B dJIerase, HaX OASIIEMCSI B Fa30M30JIMPOBAHHOM
orcexe KPY D, HeoOX0oauMo IMPOU3BECTH OTKAYKY 3JI€ras3a, OCYLIKY OTCEKa U 3aTI0JIHEHUE DJIEra30M.
OtkauaHHBIH W3 OTCEKa 3J€ra3 MOXET ObITb BOCCTAHOBJEH M HCIIONB30BAH B COOTBETCTBHU C
ykazanusiMu rpoussoputeneit KPYO u pexomenpauuit FOCT P 54426-2011.

Brnarocomepxanue B 3ie€rase, INpPeIHA3HAYEHHOM [UI IIOBTOPHOTO IIPUMEHEHHs], JOJIKHO
cootBercTBOBaTh TpedopanusM ['OCT P 54426-2011.

19.6 11, C, T. IIpoBepka cpadaTbIBaHHS 3J1eKTPOKOHTAKTHOIO YCTPOiicTBa
NpuOOPOB KOHTPOJISI IVIOTHOCTH YJiera3a (ra3oBoii cMecH)

ITpoBepka cpabaTbiBaHusI 3MEKTPOKOHTAKTHOIO YCTPOMCTBA NMPHUGOPOB KOHTPOJS IJIOTHOCTH
anerasa (rasoBoil CMecH) NPOU3BOOUTCS UL KaXHOW W3 TPYNI KOHTAKTOB YCTPOMCTBA IPH
HCKYCCTBCHHOM CHH)XKCHUH KOHTPOJIMPYEMOTO HpH60pOM JaBJIICHUA oo BCIIMYHUH
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IpeAyNpeaUTeIbHON W aBapWilHOW CHTHANHM3AIMK. 3HAUEHWS YKA3aHHBIX BEIWYMUH JOJUKHBI
OMpPENENATbCA IO TOKa3aHUSIM KOHTPOJbHOTO MAaHOMETpa M B JajibHEHIeM NpUBEICHBI K
temmneparype mmoc 20 °C. IlomyueHHble TakuM 0OpasoM 3HAUCHHS TOJDKHBI COOTBETCTBOBATH
HOpPMATHUBY, YKa3aHHOMY B PYKOBOACTBE M0 dKcIutyatamu KPYD.

19.7 11, C. IIpoBepka AaBJ/ICHHS 3aNI0JTHEHHSI 3JIera30M HJIH Fa30BOii CMECHI0
ra3ou30/1MpOBaHHBIX 0TCeKOB KPYJ KOHTPO/IBLHBIM MAHOMETPOM

IIpoBepka naBjaeHUs 3alOJIHEHUs 3JIEra30M MM Ia30BOM CMECHIO Ia30M30JMPOBAHHBIX OTCEKOB
KPYD nosmxHa Npou3BOIUTHCS KOHTPOJIBHBIM MAaHOMETPOM Kjlacca TOUHOCTU He Hipke 0,6.

M3MepeHHasi BeNMYMHA JAABJIEHUs, NpHBEACHHas K Temmeparype mmoc 20 °C, HaXOOWThCs B
JluanasoHe, yCTaHOBJIEHHOM U3TOTOBUTENEM

19.8 11, C, T. IIpoBepka paboThl 3JIEKTPOMArHHTHOM O0JIOKMPOBKH

DJeKkTpoMarHuTHasi OJIOKMPOBKa BKJOYaeT B cebsi OJOKMPOBKY MEXAY BBICOKOBOJIBTHBIMH
ammaparaMu B mpepenax suetiku KPYD, OGMOKMPOBKY OT BKJIIOYEHHBIX 3a3€MIUTENEH IIWH M
OMOKHPOBKY OT pPYYHOrO VIIPABJICHUS BBICOKOBOJBTHBEIMU ammapataMi. Llemn OIOKupoBku
cobuparoTcss Ha BTOPHYHBIX KOHTakTax BB ammapatoB B COOTBETCTBHH CO CXEMaMH,
npenoctasieHHbIMU u3roroButeneM KPYD. Ilposepka 3akiodaeTcs B paspelIeHUU YIpaBieHUS
OTAEJIbHBIM ANMAaPaTOM IPH BBIIOJHEHUH YCJIOBHH OJIOKMPOBKH WM 3aIpeTe YIPaBIECHUS, €CIH
VCIIOBUSI He BBINOTHEHBI. [IpoBepka nposoauTcs Ans Beex anmnapatos KPYD.

19.9 11, C. KoHTpOJb U HCNIBITAHUSI HA MEXaHUYECKY IO
padoToCOCOGHOCTD

ITpoBepka XapakTepUCTHK (3a30pOB B Y3JIaX IPUBOAOB, XOHOB LITOKOB HCHOJHHUTEIbHBIX
3JIEMEHTOB MPUBOJOB, CTENEHH CXKATHS MPYXKUH, ¥ Op.) B IPOM3BOAUTCA B 00BEME U 1O HOpMam,
YKa3aHHBIM B 5KCIUTyaTallUOHHOM fokyMeHTanuu Ha KPYD.

19.10 M. IIpoBepKa OTCYTCTBHS YaCTHYHBIX Pa3psiioB

IIpoBepka OTCYTCTBMSI YACTHYHBIX pPa3psAAOB IPOH3BOAMTCA NO PEIICHWI0 TEXHUYECKOro
PYKOBOZUTEJSI CyOBEKTa DIEKTPOIHEPTETHKH.
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20 KOMIVIEKTHBIE DKPAHUPOBAHHBIE TOKOITPOBO/bI
6 kB 11 BBIIIIE!

! OGBEM M HOPMBI HCTIBITAHHIT 00OPYIOBAHMS, BCTPOSHHOTO B TOKOIPOBOX (M3MEPHTENBHBIE TPAHC(OPMATOPEL,
KOMMYTallHOHHAS aNNaparypa, BEHTIILHEIC PA3PAIHUKY U T.I1.), MPUBEACHBI B COOTBETCTBY FOIIUX PA3AEIAX HACTOAIIETO
CTaHAapTa.

B 3TOM pazzeie npuUBeIEHBI 00BEM H MEPUOMYHOCTD MCIIBITAHUH CMOHTHPOBAHHBIX TOKOTIPOBOIOB.

20.1 I1, K. U3mepeHune cOnpoTHBJICHHS 30NN

H3mepeHue pon3BOOUTCS MEraOMMETPOM Ha HanpsikeHue 2500 B.

CompoTuBieHue U30NALMM, W3MEPEHHOE IIpH BBOZAE TOKOMNPOBONA B OSKCIUTYaTalHIo,
UCIIOJIB3YETCsI B KAUECTBE MCXOAHOI'0 [Jis1 TIOCIEOYHOINEro KOHTPOJsi, INPOBOAMMOIO IIpU
KaluTajJbHOM peMOHTe reHepaTopos uiau KPVY.

20.2 I, K. McnbiTaHHe H30JSIIMH TOKONPOBOAA
MOBbILLIEHHBIM HANPs:KeHHeM 4acToThl S0 I'nx

HcnbiTaHue MpoBOAUTCA Ha 00OPYIOBAaHUH HAaNpsDKEHUEM 10 35 KB BKIIOUUTENBHO.

3HaueHNe UCIBITATEILHOTO HaIpsHKEHUs IMTPU OTCOCOUMHECHHBIX 06MOTK3,X r€HEPAaTOPOB U CUJIOBBIX
TpaHC(HOPMATOPOB MPUHUMAETCS B COOTBETCTBHM ¢ Tabmuuamu 9.1 u 9.2. Jlnsi TOKONPOBOIOB ¢
o0uIuM AJ1s1 BCeX Tpex (pas SKpaHOM HCIbITATENbHOE HAIPSDKEHHE MTPUKIIAJbIBACTC II00UEPETHO K
KaskIOH (hase TOKOIPOBO/A IPH OCTANBHBIX (pa3ax, COENUHEHHbIX C 3a3EMJICHHbIM KOXXYXOM.

ITpomomKUTENPHOCTb NPUIIOKEHHS UCTILITATEIBHOTO HAMIPSDKEHU - 1 MHH.

20.3 11, K. IIpoBepka ka4ecTBa BbINOJHEHHS COCAHHCHHT
IIHH H JKPAHOB

HpOBepKa Ka4yeCTBa BBIINMOJIHECHUA COGZ[PIHCHI/IIZ MHWH TOKONMPOBOAOB OOJIKHA NMPOU3BOAUTLCA B
COOTBETCTBHH C TPEOOBAHUAMHU HHCTPYKLIMHU U3TOTOBHTEISL.

ITpoBepka kauecTBa CBAPHBIX COSANHEHHUI MPH MOHTa)Ke TOKOIPOBOAOB TOJDKHA BBIMONHATHCS B
COOTBETCTBMM C HMHCTPYKLMEHl MO CBapKe AaJIOMHUHMA WIH, TPH HAIHYHHM COOTBETCTBYHOLLEH
YCTAHOBKH, METOJOM pPEHTTeHO- WIH TaMMacKONHM, WIH CHOCOOOM, pPEeKOMEHIOBaHHBIM
H3TOTOBHUTEIIEM.

IIIBBI CBapHBIX COEAUHEHHI LIMH U SKPAHOB JOMKHBI OTBEYATh CIEAYIOIIUM TPEOOBAHUSAM:

- He JIONMYCKAIOTCS TPEIUHbI, MPOXKOTH, He3aBapeHHbIe KpaTepbl U HEMPOBApPhI, COCTABJISIOLIME
Gonee 10 % nnuHbl wWBa npu miyouxe 6osee 15 % ToNKMHBI CBAPUBAEMOr0 METAJLIA,

- CyMMapHOe 3HaueHHWe HeNpoBapa, MOAPE30B, Ta30BbIX MOpP, OKMCHBIX U BOJb(PaAMOBBIX
BKJIFOYEHHH CBapHBIX LIMH ¥ 3KPAHOB M3 AIFOMHHHUS U €ro CIUIABOB B KaXXIOM PacCMaTPHBAEMOM
ceyeHHH JOJDKHO ObiTh He Oosiee 15 % TonmuHBI CBapUBaEMOro Merajuia. B skcrmyarauuu
COCTOSIHHAE CBapHBIX KOHTAKTHBIX COSAHHEHHUI ONpeaenIeTcs BU3YaIbHO.

20.4 11, K. IIpoBepka ycTpoOiicTB HCKYCCTBEHHO#

BCHTHW/ISAIIIHH TOKOIIPOBOAA
IIpoBepka MPOU3BOAUTCS COMVIACHO MHCTPYKLIMH M3TOTOBUTEIIS.

20.5I1, K, M. IIpoBepka OTCYTCTBHSI KOPOTKO3aMKHYThIX
KOHTYPOB B TOKONPOBOAAX I'eHEPATOPHOI0 HANIPSIKEHHSA
IlpoBepka mpu BBOAE TOKOMPOBOAOB B DKCIUIYaTalMI0 M IPH KaNHTAJbHBIX PEMOHTAax
npousBoxutrcs coryiacHo tabmuue 20.1. Kpome Toro, mpoBoAMTCs TEMIOBU3HOHHBIA KOHTPOJb B
COOTBETCTBHH C yKa3aHUsIMHU npunoxeHus J1,



112

Tabmuua 20.1. Kputepnu oTCyTCTBHS KOPOTKO3aMKHYTBIX KOHTYPOB B TOKOIPOBOAX

Koncrpyxuus I N .
pOoBepsieMblil y3ei Kpurepuit ouenku cocrosuus | Ilpumedanue
TOKOIPOBOJA
C 305141115 5KpaHoOB UM KOPOOOB
HETIPEPHIBHBI [TOKONPOBOZAa  OT  KOpIyca
MM 3KpaHamu [TpaHcdopmaTopa U reHepaTopa
mpu:
- HEMpPepeIBHOM  BO3AYIIHOM|OTCYTCTBHE Merayunaeckoro(lIpu
3a30pe (IueN) MeKIy SKpaHAMHU|3aMbIKaHHsS MEXIy SKpaHaMH H|BU3YaJbHOM
TOKOMPOBOJA U KOPIYCOM|KOPITyCOM reHepaTopa OCMOTpe
TeHepaTopa;
- OJHOCTOpPOHHEH  m3ossinuu|llenocTHOCTh n3ossuoHHbIX [1pu
VIJIOTHEHUH 9KPaHOB U KOPOOOB|BTYJIOK,  OTCYTCTBHE  KaCaHWs|BU3YaJbHOM
TOKONPOBOAAa  OT  KOPIYyCA|[OBEPXHOCTAMH SKPaHOB  HJIM[OCMOTpE
'TpaHCOpMaTopa U reHeparopa; |KopoboB (B MecTax H3OIHPOBKH)
KOpImycoB  TpaHchopmaropa H
reHeparopa
- JaBycTopoHHell  msomsuuu|ConpoTHUBIeHHe usossuun(M3mepsercs
YIUIOTHEHHH ChbE€MHBIX 9KPaHOB U[ChEMHOr0 3KpaHa WM Kopoba[MeraomMmerpom
KOpoOOoB TOKOIPOBOJA,[OTHOCHTENIBHO KoprmycalHa
MOACOCNMHEHHBIX K  KOpIycy[rpaHcdopMaropa W reHeparopa|HanpsKeHHe
TpaHc(hopMaTopa U reHepaTopa |npu JEMOHTHPOBAHHBIX CTSKHBIX[S00-1000 B
IMAIBKAX W 323eMIIAIOLIIX
MPOBOAHUKAX MOOJDKHO OBITH HeE
MmeHee 10 kOm
Cexunonnpos |13omsnus pesuHOBBIX[3a30p B cBery Mmexay Oonramu(lIpn
aHHEBIC KOMIICHCaTOpOB 5KPAHOB|COCEOHUX  HAXKUMHBIX  KOJIEL[BU3YyaJIbHOM
TOKOIIPOBOIOB ~ OT  KOPITyCa|pe3MHOBOTO KOMITICHCATOpalocMoTpe
TpaHchopMaTopa U reHepaTopa |IoJDKeH ObITh He MeHee 5 MM
M30mamus pe3uHoBbIX (CONpOTHBIEHNE U30MAIMY SKpaHa(lI3mepseTcs
VIIOTHEHUH CBHEMHBIX H|OTHOCUTEJIBHO MEraoMMeTpOM
MOZIBHKHBIX AKPAHOB METaJITIOKOHCTPYKIMH npufHa
JEMOHTHPOBAHHBIX CTSDKHBIX |[HATIPSDKEHNE
LIMMJIbKAX JOJDKHO ObITh He MeHee[500-1000 B
10 kOm
Bce Tunbel c[M305s110HHBIE mpoxanku|ConpoTuBieHe uzonsauud|l. Usmepsercs
JBYXCJIOWHBI |CTaHHH 3KPaHOB IIPOKJIAZIOK OTHOCHTEIIbHO[META0MMETPOM
MH METAJUIOKOHCTPYKIMI  JOJDKHO[HA
MIPOKJIagKaMHu ObiTh He MeHee 10 kKOM HaNpsDKEHUE
CTaHUH 500-1000 B
SKPaHOB 2. CocrosiHue
H30JIILIUOHHBIX
BTYJIOK 0OJNTOB
KpeIIeHus
CTaHHH
mpoBepseTcs
BH3YaJIbHO
Bce Tunst Mesxny hazHere Taru|Tsaru JIOJIKHBI umets|[Ipn
pa3benuHHUTENCH H|M30JSIMMOHHBIE  BCTABKM  WIIH|BH3YalbHOM
3a3emunTenei JpyrHe 3JIeMEeHTBhl, HCKII0Yaroue[ocMoTpe
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Koncrpykuus

IIpoBepsemelii y3en
TOKONIPOBO/IA

Kpurepuil oneHKH COCTOAHUS

IIpumeuanue

obpa3oBaHie KOPOTKO3aMKHYTOI'O
KOHTYpa

20.6 11, K, T, M. KoHTpOJIbHBIIT aHAJIH3 ra3a Ha CO/iePKAHHE
BOJOPOJA M3 TOKONMPOBOJA
ITpoussoauTCst B COOTBETCTBUM C IYHKTOM 6.20.

20.7 M. TenjioBU3HOHHBII KOHTPOJIb

ITpu KOHTpONE OLIEHUBAETCS HArPeB KOHTAKTOB M KOHTAKTHBIX COEIMHEHUM TOKOBENMYLIErO
KOHTypa. TennoOBU3NOHHBII KOHTPONb MPOM3BOOUTCS B COOTBETCTBHM C yKasaHusmu [29] u
npunoxenus J{. KOHTposs mpoBOANTCS NPH HAIMYMY TEXHHYECKOH BO3MOKHOCTH.

20.8 M. KoHTpPO/Ib YaCTHYHBIX Pa3psiioB
KOHTpO.Hb YaCTHUYHBIX Pa3psaOB IMNPOU3BOAUTCS IO PEIICHUIO TEXHUYECKOTO PYKOBOAUTEIIS

CyOBbeKTa 3IeKTPOIHEPTETUKH.
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21 TOKOITPOBO/bI 2JIEI'A3OBBIE (TJ) HA
HATIPSIDKEHUE 110-750 kB!

1 O6BéM 1 HOPMBI HCHBITAHHH O0OPYJOBAHHUS, BCTPOCHHOTO B TOKOMPOBOA (M3MEPUTEIBHBIC TPAHCHOPMATOPHI,
KOMMYTAIL[HOHHAA aNapaTypa, BEHTHIbHBIC PA3PAAHUKY U T.11.), MPUBEACHBI B COOTBETCTBY FOIMX PA3AcIaX HACTOSAINETO
CTaHZapTa.

B 3TOM pasaerne MpuBEACHBI 00BEM U MIEPHOIMIHOCTD UCIIBITAHHN CMOHTHPOBAHHBIX TOKOIIPOBOJOB.

21.1 11, K. 3mepenne conpoTuBJ/ICHNs N30JSAIHH TJIaABHOM
nenu

H3smepenns npou3BOIATCS METAOMMETPOM Ha Hamnpspkenue 2500 B.
ComnpoTuBneHne U30JISLHUU JO/DKHO OBITh HE HIDKE 3HAUSHHUH, MPUBENEHHBIX B Tabmure 12.1.

21.2 II, K. VI3MepeHusi CONPOTHBJICHNS TVIABHOM Henu

H3mepeHust JOJDKHBI NPOBOAUTHCS B COOTBETCTBUM CO CXEMOM HM3MepeHHs CONPOTHUBJICHHS
IJIaBHOM TOKOBOH LieNH, MPUBENEHHOMN U3rOTOBUTENEM B SKCIUTYaTaLHOHHON TOKyMeHTaluuu Ha TO.

H3mepeHHoe CONpOTUBIEHHE HE OO/KHO MPEBBIATh MAKCUMAJIbHBIX 3HAYEHUH, HOMYCTHMBIX
NPU TPUEMO-CAATOUHBIX UCIIBITAHUSX.

21.3 II, K. cnpITaHusA 3JIEKTPHIECKOH MPOYHOCTH
H30/ISI0MU HANpsiKeHueM 9acTtoThl SO I'n.

WMzomsiust  raBHeIX wemed TD HOMKHA TOABEPraThbCs BBICOKOBOJBLTHBIM — HCIBITAHHUAM
NEPEMEHHBIM HAIPsDKEHHEM MOCJIe MOHTAaXka WM PEMOHTA, 3aTPardHBalOLIEr0 M30JALHUIO TIABHBIX
nened. McnblTaHUS NPOBOASTCS MPH HOMUHAJIBHOM JAaBJIEeHHH dJjiera3a (cMmecu). HMcmbiTaHusim
MOAJIEXKAT BCE BHOBb BBOAMMBbIE WJIM OTPEMOHTHPOBAHHBbIC stueiiku. MCnbITaHUST TPOBOASTCS C
MOMOIIBIO HCHBITATENBHBIX YCTAHOBOK IMEPEMEHHOTO HAIMPSIKEHUS MPOMBIILJICHHONW YacTOThI WIIH
PEe30HaHCHOTrO Tumna. Jlomyckaercsl BHITOJIHEHUE UCTIBITAHUAN MIEPEMEHHBIM HANPSKEHUEM YaCTOTOMH
10 400 I't. BenuunHa 1 nopsiiok MPUIIOKEHUS UCTIBITATENIbHOTO HANIPSKSHUS, STAIbl M O4€PEIHOCTh
HCIIBITAHUS YEEK ONMPEIEIHIIOTC TEXHUIECKON NPOrpaMMOil MCHIBITAHUI, COCTaBISIEMON C YIETOM
nonoxenuit FOCT 1516.3-96 u TpeGoBanumii usrorosuteneit TO. Cekiuu, KOTOPBIE B 3TUX CIIyYasx
HE TIOABEPrarOTCsl MCIBITAHUAM, OTAEJIEHHBIE OT HCHBITYEMOH 4YacTH BBIKIIOYATENIEM HIIN
Pa3beIMHUTENIEM, JTOJDKHBI OBITh 3a3€MJIEHBI.

JlonyckaeTcsi BBINMOJIHEHHE UcbITaHui TO mocie 3aBepuIeHHss peMOHTHO-BOCCTAHOBHTENBHBIX
pabOT MOHWXXEHHOH, MO OTHOLIEHHIO K OJHOMHHYTHOMY HOPMHMPOBAHHOMY, BEJIHYHHOM
HCIIBITATEIbHOTO HANPSDKEHHsI, COIJIACOBAHHOH ¢ TEXHUYECKHM pPYKOBOAMTENEM CyOBheKTa
3IEKTPO3HEepreTuky. HMcnbiTanusi AOJDKHBI COMPOBOXKAATHCA KOHTPOJIEM YPOBHS HYaCTHYHBIX
paspsinoB. KOHTponb ypOBHS IOMYyCKAETCA BBIIOJHITE C MPUMEHEHHEM HMEIOIMXCS B HATHYHU
3J'IeKTpI/l"IeCKOFO, aKyCTI/I‘ICCKOFO HJIM  BBICOKOYACTOTHOIO METOOOB I/IBMCPCHI/Iﬁ YAaCTUYHBIX
pa3psnoB. TO cunTaercs: BbIIEPKABIINM HCIIBITAHHS, €CJIH B MPOLIECCE MCIBITAHUIA OTCYTCTBOBAJIH
npobou M30JSILIMK U HE BBISIBJICHBI YACTHYHBIC Pa3psiibl IOMUMO YpOBHs miyma. B ciydae npobost
IOJDKHO NPOBOAMTHCS IOBTOPHOE MCIBITAHHE OTPEMOHTHPOBAHHOrO obbema TO ¢ KOHTpoNEM
YACTUYHBIX Pa3psiioB.

21.4 11, K. KoHTpOJIb repMeTHYHOCTH 000J109€K

HcnbiTanysa DoJKHBI TPOBOAMUTHCA Ha 1O, 3aMOJIHEHHOM JI0 HOMHHAJILHOTO JIABJICHUS TEM K€
ra3oM U1 B T€X K€ YCIIOBUAX, KOTOPBIC UCIIOJIB3YIOTCA B SKCILTyaTaluu.

KonTponr mnpou3BOAMTCS C MOMOINBIO TEYEHCKATENs C YyBCTBHUTEIBHOCTHIO HE MEHEe
102 ITa cm*/c. Illynom TeuenckaTens: OGCIEAYIOTCA MECTa YILIOTHEHHI CTHIKOBBIX COCAMHCHHH H
CBAapHBIX IIBOB 000NIOYKH. Pe3ynbTaT KOHTPOJIS CHUTAETCS YAOBJIETBOPUTEIbHBIM, €CITH BBIXOHOM
npubop TeUEHCKATENsI HE MOKA3bIBAET YTEUKH.
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JlonycTumoe 3Ha9eHre Pacxofia 3Jiera3a Ha yredku — He 6ostee 1 % B rox ot oOuieii Macchl nerasa
[38].

KOHTpOb MOMET NPOM3BOAMTCS TAaKXKe C IOMOIIBIO CTALHOHAPHBIX HETPEPBIBHBIX CHCTEM
KOHTPOJIS (IaTYMKOB) MU CIELHANBHBIX TEIIOBU30POB.

21.511, C, T. IIpoBepxka coxepkaHusi BJard B dJierase

ITpoBepke BarocomepkaHusl MOAJEKUT TOBAPHBIN 3J€ra3 B ClIydae OTCYTCTBHSI CepTU(HKATA
U3rOTOBUTENST U OBIBIIMI B yIOTpeONieHMM dIieras, NpeqHa3HAYEHHbIE Js 3aMONHEHHS MU
JI03aTIOJIHEHMS] Ta30M30IMPOBAaHHBIX OTCeKOB TO. MaccoBasi 1ot BOABI AOJDKHA ObITh HE Oolee
0,0015 % (uto cooTBeTCTBYET TOUKE pochl MUHYC 40 °C mpu aTMOC(HEPHOM IaBIEHUH) IS 3JIera3a
U3rOTOBJIEHHOIO B COOTBETCTBUM [36]. B ciydyae mnpenbsiBieHUS M3TOTOBHUTENEM 3JIETA30BOTO
BBLIKJIIOYATEJIs MOBBIIICHHBIX TPeOOBaHUIT K KaueCcTBY 3Jierasa, 1o CPaBHEHHIO ¢ yka3aHHbIMU TV,
BJIArOCOJIEPAKAHUE TAKOTO 3J1€ra3a AOJKHO COOTBETCTBOBATh 3THM TPEOOBAHUSM.

Bnaroconep:xanue snerasza, HaxoAsIErocs B orceke T MOIEKUT U3MEPEHHIO MEPEA BBOAOM
TO B skcnmyaTanuio (Mocie MpoBEACHUs] B HEOOXOAMMBIX CIIy4asiX MePBOHAYAJIbHOIO 3alOIHEHHS
wm nosanonHeHus TO snerasoMm unM rasoBoit cMmechro). [ mpenoTBpallieHUs KOHAEHCALHH
HauboJblIee AOMYCTUMOE CONEPIKAHHE BJIATM BHYTPH Ta30M30JIMPOBAHHBIX OTCEKOB TD NOJIKHO
OBbITH TAKMM, YTOOBI TOUKA POCHI ObLTA HE Bhiine, 4eM MUHYC 5 °C 1)1 U3MepeHHsl IPH TEMIIEPATyPe
noc 20 °C 1 HOMUHAJIBHOM AaBJieHHH dJiera3za. COOTBETCTBYIOLIAs MOMpPaBKa AOJKHA ObITh Crieiana
11 U3MEPEHHUS BJIArOCOMEP>KaHUs, BBITIOJIHEHHOT'O MPH IPYTUX TeMIepaTypax, €CJIH HHAsl BETHYHHA
BJIarOCOAEPKaHuUs HE MPEeyCMOTpeHa u3rorosureem TO.

ITpu npeBbIIEHNH HOPMATUBA BJIATOCOAEPKAHUSA B HJIeTa3e, HAXONAIIEMCS B Fa30H30JHPOBAHHOM
orcexke TO, HEOOXOMUMO NMPOM3BECTH OTKAYKY 3JIera3a, OCYIIKY OTCeKa U 3aMOJIHEHHE 3JIEra3om.
OTkauaHHBI M3 OTCeKa 3J1€era3 MOXKeT OBITh BOCCTAHOBJIEH M HCIIOJIb30BAH B COOTBETCTBUH C
ykasanusamu npoussoauteneil T u I'OCT P 54426-2011.

Brnaroconmepxkanue B 3yierase, NpenNHA3HAUYEHHOM [Jisi MTOBTOPHOTO MNPHMEHEHHs, JOJIKHO
cootBercTBoBaTh TpeboBanusm I'OCT P 54426-2011.

21.6 I1, C. IIpoBepka naB/jieHUS 3aM0JTHEHUsI 3JIera30M WIH ra30Boii cMeChbI0
ra30M30/JMPOBAHHBIX 0TCEKOB T KOHTPOJIBHBIM MAHOMETPOM

IIpoBepka naBiIeHUs 3aNIOHEHHSI 3JI€Ta30M MJIHM I'a30BOH CMECHIO Ta30U30JIMPOBAHHBIX OTCEKOB
TS nomkHa NPOU3BOAUTBCS KOHTPOJIBHBIM MAHOMETPOM KJIacCa TOYHOCTU He Hixke 0,6.

H3mepeHHast BeIUYNHA AaBJICHNS, IpUBeaeHHas K Temneparype mnoc 20 °C, nomKHa HaXORUThCS
B JUara3oHe, YCTAHOBJICHHOM U3TOTOBUTCIIEM

21.7 M. KoHTpPOJ/Ib OTCYTCTBHSI YACTHYHBIX Pa3psiioB

KonTpone OTCyTCTBHS YaCTUYHBIX pPa3psAAOB IPOU3BOAUTCA II0 PEIICHUIO TEXHUYECKOTO
PyKOBOAUTENS CYyOBEKTA DIEKTPOIHEPTETUKH.
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22 TOKOITPOBO/bI C JINTOM (TBEP10M) H3OJISAIINEI HA
HAIIPSI)KEHHE 6-35 kB!

! McrisITanus MpOM3BOIATCA B 00BEME, YKa3aHHOM B paszene 20, myrktst 20.1, 20.2, 20.3.

22.1 M. KoHTpPO/Ib 4YaCTHYHBIX Pa3psiioB
KOHTpOJ'lb 4YaCcTUYHBIX pPa3psAAOB IMPOU3BOAUTCA MO PELHICHHID TEXHUYECKOTO PYKOBOAUTEIIA
CyObeKTa 3JIEKTPOIHEPTETUKH.
22.2 M. TenjioBH3HOHHBIH KOHTPOJIb

TennoBU3HOHHEBIA KOHTPOJIbL IPOM3BOAUTCS B COOTBETCTBUM C YKa3aHHAMHM [29] u nprIIOKeHHs
J1. KoHTpOJIb MPOBOAUTCS NIPH HANMYHU TEXHUYECKOM BO3MOKHOCTH.
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23 CBOPHBIE U COE/JMUHUTEJIBHBIE INUHBLIL, " KECTKAS
OHINHOBKA

23.1 I, K. U3mepeHne cCONPOTUBJICHUS H30JISIIMH TOABECHBIX
1 ONOPHBIX GapdopoBLIX H30IATOPOB

Usmepenue mpou3BOANTCS MErAOMMETPOM Ha HanpspkeHue 2500 B Tonbpko npH NOJ0KUTENbHOM
TeMITEpaType OKPYKaroIero Bo3ayxa.

IIpu MOHTa)ke H30NATOPOB COMPOTUBIECHHE H3OJALMU H3MEPSAETCS HEMNOCPENCTBEHHO NEPEN
YCTaHOBKOH M30JIATOPOB.

CompoTuBiIeHHe KaXKIOTO H30NATOPA MIH KaXXIOTO 3JIEMEHTa MHOTO3JIEMEHTHOIO H30JATOpa
no/pkHO 6bITh He MeHee 300 MOm.

23.2 11, K. UcnbiTanne W30/1I0HH HIHH NOBLIIIEHHBIM

HanpskeHuem 4actorsl SO I'g

HcneiraHue npoBOAUTCS HAa 000OPYAOBaHUU HANpPsLKEHUEM 110 35 KB BKIIIOYHTENBHO.

3Ha4eHne NCIBITATENILHOTO HANPSKEHHS IPHHUMAETCS B COOTBETCTBHH ¢ Tabnuuamu 9.1 1 9.2.

BHOBb  yCTaHABIMBaEMBIE MHOTO3JIEMEHTHbIE IJIH  TIOJBECHBIE HM3OJLITOPBI  TOJKHBI
HCTIBITBIBATLCS MOBBIMICHHBIM HampskenueM 50 kB dactorsl 50 I'ly, npukiaapiBaeMbIM K KaXKIOMy
3NEMEHTY U30JISITOpa.

IIponomKNTeTbHOCTE TPUIIOXKEHHS UCTIBITATEILHOTO HAMPSKEHUS - 1 MUH.

23.3 IIpoBepka cOCTOSIHHS BBOJOB, ONMIOPHBIX H MPOXOAHBIX
H30JIATOPOB
ITpousBOOUTCS B COOTBETCTBHH C MOJIOKSHUAMHU pasaena 29.

23.4 M. Ten/10BU3HMOHHBIIT KOHTPOJIb
TennoBU3NOHHBIN KOHTPOJIb NPOU3BOAUTCA B COOTBETCTBHHU C YKA3aHUSAMU [29] U MPUITOKESHHUS
J1. KoHTpOIIb IPOBOIUTCSI IIPY HATUYUY TEXHUIECKOH BO3MOKHOCTH.
23.5 KoHTpPO./Ib KOHTAKTHBIX COeTMHEHUI
KoHTpone nponsBoANTCs B COOTBETCTBUH C IOJIOXKEHUSIMU paszaena 37.
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24 TOKOOI'PAHUYUBAIOIIHUE CYXHUE PEAKTOPDBI

24.1 11, K, T. U3mepeHne CONPOTHBJICHUS H30JIA11HH 00OMOTOK
OTHOCUTEIbHO (0JITOB KpenjieHus
WsmepeHue mnpousBOAUTCS MeraoMMeTpoM Ha HampsbkeHue 1000-2500 B. 3nauenwue

COMIPOTHUBIIEHUSI U30JISIIIMM BHOBb BBOUMBIX B 3KCIUIyaTALMI0 PEAKTOPOB AOJKHO OBITH HE MEHee
0,5 MOwm u cocraBisTe He MeHee 0,1 MOM B mporiecce 3KCIUTyaTaluH.

24.2 11, K. UcnbITaHHe ONOPHBIX H30JSITOPOB PeakTopa
MOBBIIIECHHBIM HANPSZKEHHEM 4acTOThI S0 I'n

Hcnprranue npoBoauTest Ha 000PyIOBAaHUU HATIPSDKEHNUEM 10 35 KB BKIIFOUUTENIBHO.

3HaUeHNe UCIBITATEIFHOTO HAMPSKEHHS IIPUHIMAETCs B COOTBETCTBUH ¢ Tabmunamu 9.1 1 9.2.

HcnbiTanne OMOPHBIX H30JATOPOB PEaKTOPOB IOBBLINIEHHBIM HalpsbkeHHeM 4acToThl 50 I'n
MO>KET POU3BOIUTECSI COBMECTHO € M30JIATOPAMHE OLIMHOBKHU STYEHKH.

IIpomomKUTEIEHOCTD PHIIOKEHHS HCIIBITATEIEHOTO HAIIPSKEHYS ~ | MUH.
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25 JIEKTPOOUJILTPBI

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

H3mepeHne mpoU3BOMUTCS MEraOMMeTpoM Ha Hanpsikerne 1000-2500 B.

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

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

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

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

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

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

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

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

25.5I1, K. UcnbiTanue TpancpopmMaTopHoro Macia

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

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

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

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

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

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



120

Tabnuma 25.1. Yka3aHus O CHATHIO XapaKTEPUCTHK SIEKTPOPIIBTPOB

HcnbiTyemsrit
00BbeKT

Ilopsinok CHATHS BOJBT-aMIEPHBIX XapaKTEPUCTHK

TpeboBaHus K
pe3yibTaTam
HUCIILITAHUTH

1 Kaxmnoe
noJje Ha
BO3/IyX€

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

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

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

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

Ha 10 %
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26 KOHAEHCATOPBI

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

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

26.3 11, C, M.! I3mepenne eMKOCTH

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

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

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

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

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

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

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

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

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

Tabmmua 26.2. YPOBHU UCIIBITATENBHOTO HAMPSHKEHUS TS Pa3MiHbIX KOHIEHCATOPOB

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

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

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

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

TennoBHM3NOHHEIA KOHTPOJIb NIPOM3BOMUTCS B COOTBETCTBUH C YKa3aHUAMM [29] u mpunoxeHus
J1. KoHTpOJIb IPOBOOUTCS NP HATUYHH TEXHUYECKOH BO3MOXKHOCTH.
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27 BEHTIWIBHBIE PA3PSIIHUKU U OT PAHUYUTEJIN
NEPEHAIIPSIKEHUIN!

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

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

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

M3MepeHre NpOBOAMUTCS:

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

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

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

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

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

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

Tabauma 27.1. 3Ha4ueHre CONPOTHUBIIEHUIT BEHTHIBHBIX Pa3PsALHUKOB

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

paspsoarka PBMK-330, 500

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

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

Onement paspsiguuka PBMK-| 2000 8000 +30 %

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

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

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

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

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

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

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

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

Tabnuua 27.2. JlonycTUMbIE TOKH MPOBOAMMOCTH BEHTHIHBIX Pa3psAAHUKOB IMPH BBHINIPSIMICHHOM
HAIPSHKEHUH

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

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

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

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

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

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

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

27.3 11, M. U3mMepeHue TOKA NPOBOIMMOCTH OrpaHHYHUTe el
nepeHanpsKenui

H3mMepeHne Toka IPOBOAUMOCTH OrpaHUYHTENEH NepeHaIpsKeHU IPOU3BOIUTCSL:

1. Ilepen BBOAOM B 3KCILUTyaTaLMIO:

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

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

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

2. B mpouecce kCIulyaTalum:

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

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

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

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

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

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

IIpoussomurcss y BEHTWIBHBIX pPAa3pANHUKOB C LIYHTHPYIOIMMMH COMPOTHBIEHUSIMU H
OrpaHHYHTEJICH NePeHANPSKEHUI B COOTBETCTBHH ¢ ykasaHMAMH [29] u npunoxenust [, KonTposb
MPOBOAUTCS [PH HAJMYHK TEXHUIECKOIT BO3MOKHOCTH.



126

IIpy  MEXPEMOHTHBIX HCHBITAHMAX B CIy4ae  yIOBJIETBOPHUTENbHBIX  PE3YyJbTATOB
TEIIOBU3HOHHOTO KOHTPOJI NPOBEPKA COCTOSHHUSI BEHTWIBHBIX Pa3psAHUKOB U OrpaHUYUTENEeH
HanpsDKeHUs 1o ni. 27.1-27.3 MoXkeT He IPOBOAUTHCS.

27.5 K. IIpoBepka repMeTHYHOCTH Pa3psiIHUKOB

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

! MicnibITanmst MOJTHUE3AIMTHBIX PA3PSAHUKOB IPOU3BOAMTCS B COOTBETCTBUH C HHCTPYKUMAMH H3TOTOBHTETICH.

28.1 I1, M. IIpoBepka coCTOSTHHSI IOBEPXHOCTH Pa3psAHUKA

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

28.2 I1. I3mepeHne NOBEPXHOCTHOIO 3JIEKTPHYECKOI0
conpoTuBjeHus GuOPoGAKeTUTOBOIO pa3psiHUKA

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

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

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

28.4 11, M. I3MepeHHE BHYTPEHHEr0 HCKPOBOI0 MPOMEKYTKA
TPYO4aThIX pa3psIHHKOB

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

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

Tabnuua 28.1. TexHu4yeckue JaHHbIEC TPYOUATHIX Pa3PsITHUKOB

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

Tabauua 28.2. TexHHu4YecKHe JAHHbIC JIHHHO-UCKPOBBIX PA3PSIAHUKOB

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

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

TPYO4ATHIX Pa3psiIHHKOB

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

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

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

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

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

[TepunognuHoCcTh U3MEPEHMUI AJ151 BBOAOB:

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

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

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

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

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

[IpousBonuTcs n3MepeHue tgd u eMKOCTH:

- OCHOBHOI1 M30JIALIMH BBOZIOB NpH HanpsikeHuu 10 kB;

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

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

IIpenenbHble 3HaueHUs tgd npuBeneHs! B Tabmauue 29.1.

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

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

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

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

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

Tabmuma 29.1. IIpenenbHele 3HaueHUs tgd BBOIOB

[IpenenvHble 3HaYeHUS tgd, %o, NI BBOIOB

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

BymaxHO-0aKenuTOBass M30JSILIMS  BBOZA C
MACTHYHBIM 3aII0THEHUAEM:

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

IIpuMedaHrue - * - COTIACHO JOKYMCHTAIMH H3TOTOBUTCILL.

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

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

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

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

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

Hcnbrranue npoBoauTcs Ha 000pyIOBaHUU HaNpsikeHHeM 10 35 KB BkiIroYnTeNnpHO.

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

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

ITponomKUTeNbHOCTD MPUIIOKEHUS UCTIBLITATENBHOIO HANPsDKEHHs - 1 MUH.

29.4 11, K. UcnbiTanne H30bITOYHBIM JaBJ/ICHHEM

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

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

29.5 11, K, M. UcnbiTaHHE MACJIa U3 BBOJIOB

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

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

JlonnBaeMoe BO BBOJbI MAcCJIO IOJDKHO OTBEYaTh TpeOOBaHUAM NMyHKTa 31.3.

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

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

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

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

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

29.6 M. IlpoBepka MaHoMeTpa

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

29.7 M. KoHTpPOoJIb H30/110HH N0 PAa00YHM HaNpPSZKEHHEM

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

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

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

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

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

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

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

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

29.8 M. IIpoBepka meJOCTHOCTH H30JIsIIHH

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

29.9 M. Ten10BU3HOHHOE 00C/I€I0BAHHE

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

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

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

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

UcnbIranue npoBOAUTCS Ha 00OPYIOBAaHUH HaNpPsUKEHHEM 10 35 KB BKIIFOUHTENIBHO.

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

IIpomomKUTEIPHOCTD IPUIIOKEHHS UCTIBITATEIbHOIO HANIPSDKEHUS - 1 MUH.

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

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

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

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

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

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

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

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

31.1 KonTpoas ka4ecTBa TPAHCPOPMATOPHBIX MaceJ1 PH
npHeMe H XpaHeHHH

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

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

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

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

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

31.1.1 KoHTpoab TpaHc(OpPMaTOPHOIo MacJ/ia NnocJjie TPAHCIOPTUPOBAHUS

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

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

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

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

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

31.1.2 KontpoJb TpaHchopMaTOPHOTo MacJ/ia, CJIUTOr0 B pe3epByaphbi

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

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

31.1.4 Paciuupenune 06b€Ma KOHTpOISA

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

31.1.5 Ilpumenenue TpeGoBaHmii

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

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

31.2.2 TpeGoBaHus K pereHePUPOBAHHLIM H OYHILEHHbIM MacaaM

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

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

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

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

31.3.1 O6bém 1 NepuoOAUYHOCTb HCIBITAHUI

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

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

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

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

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

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

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

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

IToxazarenn kauecTBa Macia u

IIpenenbHO KOMyCTHMOE 3HaYCHNE
MoKa3aTesis KauecTBa Macna

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

Hpe;len bHO NOMyCTUMOC 3HAYCHUE
IIOKa3arejisd Ka4yeCTBa Macjia

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




140

Ilokazarenb kauecTBa Maciia u

IIpenensHO momycTHMOE 3HAYCHUE
MOKa3aTesIst KauecTBa Maciia

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

MacJIOM (apKTHYECKUM)
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TTokasaTenp kauecTBa Maclia v

IlpenenpHO nOMyCTHMOE 3HAUEHUE
NI0Ka3aTesisl KauecTBa Macia

% 00Bbéma, He Oosee

3aIIUTOM, repMeTUYHbIE
MaCJIOHAIIOJIHEHHBIE BBOJbI

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

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

11

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

CunoBele U HM3MEPUTENbHBIE
TpaHchopMaTopHlL,
MacCJIOHATIOIHEHHBIE BBOJIbI

110 xB u BbIIIE

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

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

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

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

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

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

Hpe,ueano A0MYyCTUMOEC 3HAYCHUE
IOKasaTeisd Ka4eCrBa Macia

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

2001, ue 6onee);

3aBUCHUMOCTH KJjlacCa HAIPSIKCHUS

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

IIpenenbHo ONyCTUMOE 3HAYEHHE
TOKa3aTejis KaueCcTBa Macya

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

Knacc npomsliienHoi DnexkrpoobopynoBanue cabie 35 kB 8 9 Knacc TIPOMBINLIEHHOH

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

2001, He Oonee roct 17216-2001

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

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

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

7 Conepxanue OnexkTpoobopynoBaHUe BCEX BUIOB H 6,0 6,0 BozMorkHO KayeCTBEHHOE
BOJIOPAaCTBOPHMBIX KHCJIOT M | KJIACCOB HANPS)KEHHIA onpeneneHne ¢ HHAUKaTOpOM.
wenoueii mo FOCT 6307-75,
pH BOIHOI1 BBITSKKH, HE
MeHee
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IIpenenbHo nomycTUMOE 3HA4YE€HUE
NOKa3aTes KauyecTBa Macia

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

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

IToka3aTenp KayecTBa Macia u

3HaueHHe MTOKA3aTeNsd KaueCTBa Macia

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

1 IIpoOuBHOE HampsKEHHE IO | DeKkTpoobopynOBaHUE: Jonyckaercss omnpeneneHue

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

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

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

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

AHAJTN30M
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IToka3aTenb kauecTsa Macja U

3HaueHue MoKa3aressi KauecTBa Macjia

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

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

TpaHchopMaToOphI

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

3aIIUT macna, HErepMETHYHBIE

MacCJIOHAIIOJIHEHHbIEC BBOAbI

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

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

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

Kracc npOMBILIIEHHOMH DnexTpoobopyfoBaHne cBhilie 35 kB 10 11 2001 onpenensiercs  mo

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

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

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

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

3HaueHMe moKasaTells KayecTBa Macia

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

IToka3aTenb kayecTBa Macja u

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

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

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

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

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

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

31.3.3 TpebGoBanuss K TpaHCPOPMATOPHBIM  MacjaaM, JOJUBAEMbIM B
3J1eKTPo0GopyAOBaHUE

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

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

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

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

31.4 KoHTpo.1b KaYecTBa OTPA0OTAHHBIX
TPAHC(POPMATOPHBIX MaCeJ

31.4.1 TpeGoBaHus no 3aMeHe TPAHCHPOPMATOPHOT0 MACJIA

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

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

31.4.2 TpeGoBaHuUs K 0TPa0OTAHHBIM MacJiaM

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

31.5 O6aacTs npuMeHnennsi TPaHCHOPMATOPHBIX MacCeJI

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

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

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

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

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

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

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

31.6.1 TpeGoBaHusI K HOBBIM MeTOAaM HCIBITAHUI U H3MEPEeHHH

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

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

31.6.2 PexomeHayemble [OMOJHHUTE/NbHbIE METOAbI HCNBITAHMI Ka4YecTBa
TpaHcOpMaTOpPHBIX Mace

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

mokasareb npesomieHus no FOCT 18995.2-73;

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

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

comeprkaHue apoMaTHieckux yriesonoponos no F'OCT 28640-90;

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

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

onTHYecKast MyTHOCTB [51];

ompeneseHne COnepKaHUs MeIH U IPYTrHx MeTajuioB [52];

AKTHBHOCTH BOZBI [52];

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

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

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

coxepskanue cepsi [52], [56];

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

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

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

32.1 11, T. U3mepenne cCONPOTUBJICHUS H30ISILHH

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

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

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

HcnpiTanus npoBOAATCS B TEUEHHE 1 MMH.

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

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

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

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

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

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

Tabmauna 32.1.

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

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

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

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

4) H3MepsieTcs CONPOTHBICHHE H30JIHH KAXKA0H CEKLHH PacIPEICIHTEIBHOIO YCTPOHCTEA.

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

Tabnuna 32.2.

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

32.511, T. IlpoBepka npegoxpaHuTeieii, npeaoxpanuTeieii-
pa3beHHUTEIeH

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

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

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

33.1 I1, K. IIpoBepka éMKoCTH aKKyMYJISITOpPHOii 0aTapen

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

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

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

Hcnbrranus nposozpsres 1 pas B roa.

33311, K, T. IIpoBepka IJIOTHOCTH 3JIEKTPOJIHTA

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

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

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

KoHTposnb HanpsKeHNUs BEITIOMHASTCS Ha BCEX aKKyMyJIsATopax OaTapen.

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

HampsbkeHne B KOHIlE paspsia HOODKHO COOTBETCTBOBATb TPEOOBAHMAM HMHCTPYKLHMH
HU3TOTOBUTECIIA.

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

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

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

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

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

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

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

Tabnuma 33.2. HopMbl conieprkaHus IpuMeceil B 3JIEKTPOJINUTE

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

Jns anextposuTa

JOJIKHO MpPeBbIIIATh 3HAUSHH I, yKa3aHHBIX B Tabmume 33.3.

Tabmima 33.3. IlpenmemsHO

JONYyCTUMBIE
NpeIHa3HAYEeHHOM ISl 3aMOJNHEHUS aKKyMYJSITOPHBbIX Oatapeii Tuna Vb VARTA

CoziepIKaHus

npumeceit

B

akkyMyJsaTopHbX Oarapell Tunma Vb VARTA copepxanue npumeceil He

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

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

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

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

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

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

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

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

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

KommiekcHoe muarHocruueckoe obcienosanue (KJO) akkyMy siTOpHOH OaTaped MPOBOIUTCS
10 OTAENIbHBIM MPOrpaMMaM C Y4ETOM peKOMeHAaluil MyHKTa 4.22 HACTOSILETO CTAHAAPTA.



159

KommekcHoe nuarHocTudeckoe OOC/EOBaHHE aKKyMYJIITOPHOW Oarapen peKOMEHIyercs
IIPOBOAUTS:

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

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

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

- IIpY HEOOXOMMOCTH MPOBEACHHUS KAMUTAJbHOTO PEMOHTA.

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

KommiekcHoe nuarHoctudeckoe oOCIemoBaHHE aKKyMYJATOPHOH Oatapen BKIOYaeT B ceOs
crenyrorue padboThr:

- aHAJIN3 MTPOSKTHON JOKYMEHTALMH U TPOTOKOJIOB UCIIBITAHUIA,

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

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

- MPOBEPKY COCTOSIHUSI KOHTAKTHBIX COeTUHEHHIT OAaHOK aKKyMYJIATOPHOI OaTapeu;

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

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

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

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

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

34.1 I1. IIpoBepka BLINOJIHEHHSI 31€MEHTOB 3a3eMJISIIOIIEero
ycrpoiicTa

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

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

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

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

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

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

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

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

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

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

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

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

Tabsuua 34.1. Haubonpluue 10MyCTHMBIE CONPOTUBIICHHUSI 3a3EMIITFOLIUX YCTPOHCTB

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

npu HCTIOJIb30BAaHUHU
3a3eMJIIIOILETO yCTPOMCTBA
TOJBKO Ul YCTAHOBKH
Boine 1 kB

DJNEKTPOYCTaHOBKA CETHU C

€CTCCTBCHHbBIMU
3a3€MIINTCIIAMHU

HckyccTBeHHBI 3a3€MIIUTEND

125/1°, mpu sToM

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

MOBTOPHBIX 3a3€MJIEHUI IpU
HaIpPsOKEHUH UCTOYHUKA, B!

Tpex-(asublii |oxHO-(ha3HbII

660 380

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

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

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

B xauecTBE pacyeTHOTO TOKA MPUHUMACTCS:

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

- B CETAX C KOMIICHCAIIUEH EMKOCTHOTO TOKA:

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

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

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

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

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

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

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

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

Hsmepenne Npou3BOAUTCS NMOCHIE NPUCOSTUHEHNS €CTECTBEHHBIX 3a3€MIIUTENEH.

Ha BO3aylIHBIX IMHUSX 3JIEKTPONEpenayy U3MEPEHUs MPOU3BOASTCS:

a) Npu HanpskeHuu Boiie 1 kB:

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

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

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

6) npu Hanpsbxenuu 10 1 kB:

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

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

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

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

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

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

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

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

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

HamnpsokeHne Ha 3a3eMIISTIOIIEM YCTPOHCTBE:

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

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

- He Oonee 5 kB BO BceX OCTaNbHBIX CIYYasX.

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

ITpoBepka NPOM3BOMUTCS OAHUM M3 CIEAYIOMUX CHOCOOOB!

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

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

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

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

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

B 3 pa3a HOMHHAIBHBIN TOK TUIABKOTO AJIEMEHTa OMIKafiInero npeioX paHATeIsT,

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

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

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

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

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

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

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

34.10 KoMIutekcHoe [HAarHoCTHYECKO0e 00c/Ie10BaHHe

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

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

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

- ¢60p UCXOMHBIX NAHHBIX U BU3YaJIbHBINA KOHTPOJIB,

- U3MEPEHUE CONPOTHUBIIEHNS METAILIOCBI3eH;

- OIIpesiesieHHe MTOTeHIMANIOB U TOKOB HOPMAJIbHOTO PEXUMA,

- OIIperieNIeHne MCTIOMHUTENbHON CXEMBbI 3a3eMISIIOLIIErO YCTPOKCTBA,

- OIIpeIeIeHNe YACIbHOIO CONPOTHBIICHHS [PYHTA,

- OIIpeIeNIeHNe COPOTHURIIEHNSI 3a3EMIISIFOLLIETO YCTPOMCTBRA,

- OIIperieIeHHe HANIPSDKEHUS Ha 3a3eMISTIOLIEM YCTPOHCTBE;

- OIpereNeHNe HAMPSKEHUS NPHKOCHOBEHSL,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Jlonyckaercs He IPOBOIUTH UCIIBITAHHE:!

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

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

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

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

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

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

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

Toku yredku npuBeneHs B Tabnune 35.3.

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

ypOBel—Ib HCNBLITATCJBHOI0 HANPHAKECHHS, kB /

HomunanbHoe HanpsiKenue, KB
AJHTEIbHOCTb, MHH

KJI 6-500 kB ¢ OymaxxHOH NponuTaHHOH H30JsLnei

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

3 6 kB /5 MuH

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

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

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

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

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

35.4 11, K. UcnbiTanne kadeneii ¢ uzonsimueit u3 CIID nanpsixeanem 110-500 kB
NOBBILIEHHBIM IePeMEHHBIM HANPSKEHHEM
Hcneiranus ocyiectsisitorest B cootsercteun ¢ TOCT P MOK 60840-2011, TOCT P M3K
62067-2011.



170

HcnpiTanus MOBBIIEHHBIM HampsbkeHHeM dactotoil 20-300 I'm mpoBomsATca mpH HanM4KMU
PE30HAHCHOM BBICOKOBOJIBTHONH HCHBITaTEIbHONW YCTAHOBKH. IIpOmOJIKMTENBHOCTD MPUIIOKEHHS
HCIIBITATENIbHOTO HANPSDKEHUA - 60 MUH.

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

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

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

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

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

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

35.7 I1. Onpenenenue 31eKTpU4IECKoii padoUeii eMKOCTH
KabeJeii

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

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

35.8 M. KoHTpO.Ib CTENEHH OCylIeHHsI BePTHKAIbLHBIX

y4acTKoOB

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

35.9 I, K. I3mMepeHne TokopacnpeaeeHust mo
OAHOKHWJIBHBIM KA0eJIsiM

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

35.10 I1, M. IIpoBepka AHTHKOPPO3HOHHBIX 3AIIHUT

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

>

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

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

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

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

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

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

35.13 11, K, M. IIpoBepka 3a3eMJIsIIOLIET0 YCTPOHCTBA

ITpoBepka 3a3eMJIISIFOLIETO YCTPOHCTBA IIPOU3BOIUTCS B COOTBETCTBHH C pa3feioM 34.

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

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

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

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

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

35.16 I1, K, M Temi10BH3HOHHBII KOHTPOJIb

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

B npouecce KCIITyaTauy TEIUIOBU3HOHHBIM KOHTPOJIb TIPOBOIUTCS:

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

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

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

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

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

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

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

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

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

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

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

36.2.1 I1. KoHTpoJ1b pacnoioixeHus 3JIeMEHTOB 0TIop

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

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

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

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

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

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

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

36.2.2 11, M. KoHTpoJib cocTosiHus PyHAAMEHTOB

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

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

3a30psl MeXy ONOPHOI MATOH ONOpHI U GYHAAMEHTOM HE HOMYCKAIOTCS.

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

TepronuIHOCTDb OLIEHKU COCTOSIHUS (YHAAMEHTOB - IIPH IpOoBeAeHnH ocMoTpos BJL.

36.3 I1.M. KoHTpo/b N0JI0’KEHHS 01I0P

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

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

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

- MEPEXOMHBIX;
- oniop OPY (B1oib MpOBOIOB).

- oniop OPY (Bnosb MpoBOJIOB).

He nopmupyercst

He nopmupyercs

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

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

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

- IEPEXOIHBIX;

BJI (H - BBICOTA

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

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

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

- IePEXOHBIX M)

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

2.1 BepTUKabHBIE:

a) OTHOCHUTENIbHO IJIMHBI KOHCONHU IS

OTIop: L/30 L/50

- IPOMEXKYTOUHBIX; L/50 L/70

- KOHLIEBBIX; L/50 L/70

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

- IEPEXOIHBIX; L/50 L/70

- onop OPY (Bmosb mMPOBOIOB).

B) orHOCHMTENBPHO MANMHBI NpOJIETA

TPaBepCHI IS OIOP: L/100 L/150

- IPOMEKYTOYHBIX; L/150 L/200

- KOHIIEBBIX; L/150 L/100

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

- MEPEXOHBIX; L/50 L/200

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

36.4.1 I1. U3mMepeHHe NporudoB METALIOKOHCTPYKLMIA O1IOp

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

Tpasepca onop 1:300 nnuHBI TpaBepchbl

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

Croiika WM IOAKOC METAJJINYECKON OMOPBI
20 MM

[TosicHbIE YrOJNKH METaJUIMIECKUX ONOp B Ipenaenax

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

36.4.2 I1, M. KoHTpPOJIb OTTSI3KEK OTIOP

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

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

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

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

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

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

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

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

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

0,8 — 15t 3JIEMEHTOB MPOKATHBIX MPOQUIe.

0,7 — nyist KOCBIHOK.

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

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

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

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

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

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

IepronuyHOCTD M3MEPEHHIT — NP NPOBENEHHH MEPHOAMIECKHX OCMOTPOB BJL.

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

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

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

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

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

IIpenenvbHOE 3HAUCHHE

Xapakrtep nedekra

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

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

1.4. Ilnomans CKBO3HOTO OTBEpPCTHs B OETOHE CTONKM HMix

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

35 xB:

2.1. OTkjOHEHHE BEPUIMHBI CTOMKM OT BEPTHUKAIBLHOTO 15 cm 50 cm

TIOJIOXKEHHUS C YIETOM

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

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

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

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

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

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

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

- MHHYCOBOH [IOITYCK AJISI TPaBepC HE MOIyCKASTCsI.

H3mepenue mpoussonurcs Ha 10 % neraneii onop.

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

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

- IO AUaMeTpy -
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- M3MepeHus JIyOUHBI 3aTHUBAHUS B OIIACHOM CEHYCHUH M B MeCTax, HanOosiee MOABEPKEHHBIX
3arHUBAHUIO.

Hopma OpakxoBky 13-3a 3arHUBAHUS IPEBECUHBI ONPEACSIETCs OTHOIIEHUEM CEUEHUs 310pOBOH
YaCTU JIPEBECHHBI CTOMKH y 36MITH K MIPEAYCMOTPEHHOMY IIPOEKTOM U He JOJKHO ObITh MeHee 0,15.

OcTaToyHOE CeueHue 3J0POBOH YacTH JPEBECHHBI ONpPEAessieTcss METOJOM M3MEPEHUs 4acTOT
coberBeHnbix kosebannii (UCK) omoper.

IlepuomuunocTs usmepenuii — 1 pas B 6 jer.

36.5 KoHTpoJib npoBoa0B

36.5.1 I1, K, M. I3mepeHue paccTosiHUiA OT NPOBOJAOB

ITpousBoanTCSl U3MEPEHUE PACCTOSHHUN OT MPOBOAOB O IIOBEPXHOCTU 3€MJIM, O PA3IUYHBIX
0OBEKTOB U COOPY)KEHHUIT B MeCTax CONMKEHHU U nepecedeHuil, Mexay MpoBOjaMH Pa3HbIX JTMHUI
IIpY COBMECTHOI IIoABECKe NPOBOOB Ipu BBOAe BJI B skcmyaTanuro, KamUTalbHOM PEMOHTE IOCIIE
3aMeHBI, IEPEeMOHTaXKa WY IIEPETSKKU IIPOBOAOB (HX YUACTKOB).

W3mMepeHHBIE PaCcCTOSHUS IOJKHBI YAOBJIETBOPSATH TpeboBaHMAM IIVD, B COOTBETCTBHH C
KOTOPBIMHE cTpounachk BJI, 100 IpoH3BOaMIACH €€ PEKOHCTPYKIIHSL.

HsmepeHus pacCTOSHMUIT OT IPOBOIOB O IIOBEPXHOCTH 3EMIIH IIPOU3BOISTCS IOCIE BO3AEHCTBI
Ha BJI npenenpHBIX TOKOBBIX HArpy30K, MEXaHHYECKHX HArpy30K U TEMIIEpPAType OKPYIKaroLIero
BO3/yXa BBILIE PACYETHBIX 3HAYEHUI Ha MEPECEUCHUSIX.

36.5.2 I, M. KoHTpo.JIb CTpeJI IpoBeca, pacCTOsIHUIA 10 3jieMeHTOB BJI

ITpousBomUTCS U3MEpPEHHE CTPeT IPOBECa MPOBOAOB M I'PO303AIUTHBIX TPOCOB, PACCTOSIHUI OT
HHUX JIO DJIEMEHTOB OIOp M MexXidy npoBojamu mpu Beoje BJI B 3kcrutyaTauuio, KamuTaJIbHOM
PEMOHTE IOCJIE 3aMEHBI, IEPEMOHTAKA HIIM NIEPETSHKKU NPOBOAOB (MX Y4aCTKOB).

dakTHUUECKas CTPeia IPOBECa HE JOJKHA OTINYAThCS OT IPEIyCMOTPEHHOI PoeKTOM Golee 4eM
Ha 5 % TIpH YCIOBHH COOTBETCTBHS HOPMATHUBHBIM 3HA4YCHUSIM pAcCTOSHHHA 1O 3€MIH U
repecekaeMbix OObEKTOB.

Paccrosame mo BO3AyXy MeXAy TNPOBOJOM M TEJIOM OHOPBL, MEXAy IPOBOXAMH Ha
TPAHCMO3ULIMOHHOW OMOpEe W HA OTBETBJIEHHAX HE HOJUKHBI ObITh MeHbmme, 4em Ha 10 % ot
MPEAYCMOTPEHHBIX NMPOEKTOM. Pa3HHUIa CTpes mpoBeca MeXAy NMPOBOAAMH pasHBIX (a3 H MEKAY
npoBoaamu paszyninbix BJI npu coBMecTHOI noaBecke He noyikHaA rpeBbimarh 10 % OT mpoeKTHOro
3HAYEHUs] CTPEJIbI IPOBECA.

Ilpu onpeneneHuu pa3peryjaupOBKH NMPOBOAOB paclieyieHHON ¢asbl yron passopora (asel He
JOJDKeH mpeBbimarh 10° oT monoxkeHus, npenycMoTpeHHoro npoektoMm BJL, mimm pasHOCTE cTpen
TpoBeca MpoBONOB (a3sl HE NOJDKHA NpeBbIaTh 20 % paccTosHus Mexay nposoxamu ¢asel Ha BJI
330 (220)-500 kB u 10 % - na BJI 750 xB.

B mporecce skcryataniuM H3MepeHHsl CTpeibl IpoBeca IMPOBOAA HPOM3BOMATCA MOCHE
pexoHcTpykinu BJI, meperspxku (mepeMOHTaXka) NPOBOJOB.

36.5.3 M. Kontpo.b ceyeHusi NPOBOAOB H IPo303allUTHBIX TPOCOB.

H3mepsieTcst mIOmans cedeHus] PO303ALUHTHOrO TPOCA M CTAIBHOrO CEpAeYHHKAa MPOBOIA,
HU3MEHUBIIAACA BCJIIECACTBHEC 06pLIBa OTACJbHBIX MPOBOJIOK, (l)pI/IK]_II/IOHHOFO U KOPPO3UOHHOI'O
U3HOCA.

H3HOC TIpO303aIUUTHBIX TPOCOB M CTAJBHOTO CEPIEYHHKA MPOBOAOB HM3MEPSIETCS METOIOM
MarHMTHOIT HJIH YJIbTPa3BYKOBOI e(heKTOCKOITHH.

HomyckaeTcss yMeHbIIEHHE [UIOWAH TIONEPEeYHOro CEedeHHs MOHOMPOBOAOB M TPOCOB
(aNIOMHHHEBBIX, MEIHBIX, OpOH30BBIX, CTaJbHBIX, W3 CIUIABOB) M TPOBOAAIUEH 4YacTH
KOMOMHHPOBAHHBIX MPOBOAOB W TPOCOB (QIIOMHHHMS B CTAJICAIOMHHHEBBIX, OpOH3BI B
cTaneOpOH30BbIX, ATIOMHHHEBOTO CIUiaBa B poonax tuna AXKC) no:

17 %, HO He Gonee ueThipex MPOBOJOK NMPH 3aKPEIUICHUH OOOPBAHHBIX HIIM MOBPEXKISHHBIX
MPOBOJIOK OaHaAKAMH;

50 % mpu peMOHTE MeCTa MOBPEXAEHHSA C MOMOIIBI0 COHPAIbHBIX PEMOHTHBIX 3a)KHMOB HJIH
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3aKMMOB, MOHTHPYEMBIX METOXOM NPECCOBAHMA.

IIpu onmHOBpeMeHHOM OOpBIBE W MECTHOM MOBPEXICHHHM MPHHUMAETCS, YTO MECTHOe
HOBpPEXICHHE TPEX MPOBOJIOK COOTBETCTBYET OOPBIBY ABYX MPOBOJIOK.

IlepuonuaHOCTL U3MEPEHHI ONPENENAETCS MO PELISHHIO TEXHUYECKOTO PYKOBOIAUTENS CyOBeKTa
3JIEKTPOIHEPTETHKH.

36.5.4 11, K, M. KoHTpoJib coelMHEeHHH MPOBOIOB U I'PO303aLLHUTHBIX TPOCOB
IIpousBonuTcsi B COOTBETCTBUHU € NOJOXKeHUsAMU pazaena 37 u Ilpunoxenuem /1,

36.6 KoHTPO./1b H30JITOPOB H H30JIHPYIOIIHX MOABECOK

36.6.1 I, K. H3mepeHne conpoTuBieHUsi pap¢opoBbIX H30ASITOPOB
H3mepeHne cOnpoTUBIIEHHUS MPOU3BOAUTCS B COOTBETCTBHHU C TPeOOBAaHUSIMH U3TOTOBUTEINEH.

36.6.2 M. TucTaHUHOHHBIII KOHTPOJIb (pap(opoBLIX U MOJUMEPHbIX U30JIATOPOB

KonTpons nonumepHsix 1 $paphopoBEIX H30IATOPOB NMPOU3BOAUTCS TEIUIOBH30PAMH C BBICOKOH
paspemaromeii CrocoOHOCTBIO € PACCTOSHMSA, MO3BOJAIOMIETO BU3YaJbHO Pa3UyaTh KasKAblid
H30JBITOP THPJISTHIIBL.

Pacripenenennie Temnepatyp 1o rupisiHae  (aphopoBBIX  H30JMATOPOB  COOTBETCTBYET
pacnpenenenuto pabouero HanpsikeHus. Hanbosiblire 3Ha4eHUs TeMriepaTypbi OyaAyT y U30JSTOPOB,
NpUMBbIKaOIKUX K mposoay BJI, HaumeHbluue, paBHble TeMIepaType OKpyXKawled cpenbl, y
MPOOUTBIX U3OJISATOPOB.

Pa3HOCTh TeMIepaTypbl MEKAY HCIPABHBIM M AC(PEKTHBIM H30JSITOPAMH B THUPJISHAE OOBIMHO
Haxonutcs B npenenax 0,3 — 0,5 °C.

KoHTpoNns OCYINECTBISATh MPHU OTCYTCTBHM BIIMSIHHS COJIHEYHOH pajyalliH, BETPa M HHBIX
KJIMMaTH4eCKIX (HaKTOpPOB.

IIpy TmpoBeNEeHWM [UCTAHLIMOHHOTO KOHTPONS H3OMALMHM H3MEPEHHE COMPOTHBIICHHUS
(bap(bopOBbe TMOABECHBIX U30JIATOPOB MOKET HE BbIMOJHATbLCA.

IleproanuHOCTb KOHTPOJIS:

— st BJI 35 kB wu Boiite, BJI npu crenenu 3arpsisienns armocdepst IV u Bbiuie — Ha 2-0M roay
SKCIUlyaTauu, aajiee 1 pas B 6 Jer -

— 1711 BJI Huxe 35 kB — 1 pa3 B 12 ser.

36.7 II, M KoHTpoJb JMHEITHOiT apMaTyphI

KonTpouns nmuHEeHHOH apMaTyphl OCYIIECTBIAETCS BHEIIHUM OCMOTPOM.

JluneiiHast apMaTypa HOJKHA OpakoBaThCs U TOMIEXKATh 3aMEHE, €CITH:

- MOBEPXHOCTh apMaTyPhI MOKPHITA CILIOIIHON KOPPO3HeH;

- B I€TAISIX apMaTypPhl IMEIOTCS TPELIHHbI, PAKOBUHBI, OILIABJICHHUS, H3THOE,

- (hOpMBI U pazMepbl AeTaneil He COOTBETCTBYIOT YEPTEXAM;

- OCH U IpyrHe JeTaly [apHUPHbIX COYJICHEHHH NMeroT u3Hoc 6onee 10 %.

PaccrosiHne Mexny OCbIO racurens BHOpalMd M MeECTOM BBIXOHAa IIpoOBOZa (Tpoca) u3
MIOANEPKUBAFOIIETO WITH HATSHKHOTO 32)KMMA, TOYKU CXOZla C POJIMKa MHOTOPOJIMKOBOTO TIO/IBECA UK
OT Kpast 3alUTHON My ThI HE IOIKHO OTIIMYATECS OT NPOEKTHOrO 3HauUeHust OoJiee yeM Ha £25 MM.

PaccTosiHust MKy TPYINAMH JHCTAHLHOHHBIX PACIIOPOK HE JIOMKHBI OTJINYATHCS OT IPOEKTHOTO
Gonee uem Ha £10 %.

PaccTosiHus MEXIly poramu HCKPOBBIX IIPOMEXYTKOB Ha IDO303AIIUTHBIX TPOCAX HE JOJDKHBI
OTVIHYAThCS OT NPOeKTHOro Oonee uem Ha £10 %.

IepHOANIHOCTD U3MEPEHHI — IIPH MPOBEAECHNH ITAHOBBIX BEPXOBBIX 0OCMOTPOB BJL

36.8 11, K, M. IIpoBepka 3a3eMJISI0IET0 YCTPOICTBA
IIpoBepka 3a3eMJAIOLIETO YCTPOICTBA IPOU3BOAUTCS B COOTBETCTBUM C Pa3fesioM 34.
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36.9 11, K, M. IIpoBepka Tpy04aThIX pa3spsiiHUKOB U
3aIIUTHBIX POMEKYTKOB
IIpoBepka TpyOUATHIX Pa3PSAHUKOB ¥ 3AIMUTHBIX POMEKYTKOB MPOU3BOANTCS] B COOTBETCTBHHU C
paszgenom 28.
36.11 KomIiekcHOE THATHOCTHYECKOE 00C/IeTOBAHHE

KO nposoaurcst Ha BJI 110 kB u BbIle ¢ yueToM peKOMeHIAlMid MyHKTa 4.22 HAcTOSIIEro
CTaHJapTa.
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37KOHTAKTHBIE COEJUHEHUA ITPOBO/IOB,
I'PO30O3AHINTHLIX TPOCOB, CbOPHbLIX U
COEIUHUTEJIBHBIX HINH

37.1 M. Ten/10BU3HOHHBIH KOHTPOJIb KOHTAKTHBIX
CcoeTUHEeHu

ITpou3BOANTCS TEIIOBU3HOHHBIN KOHTPOJIb KOHTAKTHBIX coenuuenuii (KC) TokoBenyiux yacreit
BCEX HCIOJIHEHHI B COOTBETCTBUH C yKasaHusiMu TIpuiioskerus 1.

37.2 11, K. KoHnTpoJb npeccyeMbIX KOHTAKTHBIX COeAMHEHUH

KonTponupytorcst reomerpuueckue pasMepbl U coctossuue KC mpoBomoB M IpO303ALIUTHBIX
TpocoB (TpocoB) BJI u muH pacnpeneuTenbHbX YCTPORCTB.

I'eomeTpuueckie pasMepsl (AIMHA W AMAaMETP CIPECCOBAHHOM 4acTH KOpIyca 3a’KkuMma) He
JOJDKHBI OTJIMYATHCS OT TPeOyeMBIX TeXHOJIOTHHECKUMH yKazaHusaMu 1o MoHTaxy KC.

CranpHOM CepaeYHHK OIPECCOBAHHOIO COEAMHUTENHHOIO 3aXKHMMa He JOMKEH OBIThb CMelleH
OTHOCHUTEJIBHO CHMMETPHUYHOTO MOJOKEHHs Oojee ueM Ha 15 % [IIHMHEI TpeccyeMoit 4aCTH MPOBOAA.
Ha rmoBepxHOCTH 3akMMa He HOJKHO OBITh TPEIIUH, KOPPO3UH, MEXaHHIECKUX TTOBPEXKICHHUH.

Ilpu npremke B SKCIUIyaTalUO BHIOOPOYHO KOHTPOJMpPYETCs He MeHee 3 % yCTaHOBJICHHBIX
32KMMOB KQXKIOr0 THIIOpa3Mepa (MapKH).

37.3 11, K. KoHTpOJ/Ib KOHTAKTHBIX COC/AMHEHHI,
BBINOJIHEHHBIX ¢ IPHMEHEHHEM OBAJIbHBIX COCIMHHTEIbHBIX
32)KHMOB

ITpoepsroTcst reoMeTpudeckue pazMepsl i coctosiHue KC npoBooB 1 rpO303alIUTHBIX TPOCOB.

T'eomerprueckre pa3Mepbl COSANHHUTENBHBIX 323KHMOB [0C/Ie MOHTaXKa HE JOJDKHBI OTIIMYAThCS
OT NPENyCMOTPEHHBIX TEXHOJOTHIECKIMH YKa3aHUsIMU 11O MOHTAXKy 32)KHMOB.

Ha noBepxHOCTH 3a)xMMa HE JIOJDKHO OBbITh TPEIUH, KOPPO3UH (HA CTANBHBIX COCAMHHTEIBHBIX
32KHMAXx ), MEXaHUIECKHX TOBPEXKICHUI.

Uuco BUTKOB CKPYTKH CKPYYHBAEMBIX 3aKHMOB HA CTaJICAIOMHHHEBBIX, AFOMHUHHMEBBIX H
MEIHBIX MPOBOAAX He MOJDKHO COCTaBIATh MeHee 4 u Gonee 4,5, a 3axxumos Tuna COAC-95-3 npu
coenunennn npoBooB Mapku AXKC 70/39 — menee 5 u Gonee 5,5 BUTKOB.

Ipu npuemke B sxcruyaranuio BJI koHTponmupyeTcs BHIOOPOYHO He MeHee 2 % yCTaHOBJIEHHBIX
3aKHUMOB Ka)KIOTO THITIOpa3Mepa.

37.4 KonTpoab 00JTOBBIX KOHTAKTHBIX COCAHHEHMIl

37.4.1 I1, K. KoHTposib 3aTS:KKH 00JITOB KOHTAKTHBIX COeIMHEHUH

Hsmepsiercs 3atsoxka 6ontos KC, BBIMOTHEHHBIX ¢ IPUMEHEHHEM COSIMHHUTENBHBIX IUIAIIEYHbIX,
ICTJICBBIX MEPEXOOHBIX, COCANHUTEIBHBIX NEPEXOAHBIX, OTBETBUTENBHBIX, ANNIAPATHBIX 34KHMOB;
MpOBEepKa MPOU3BOAUTCS B COOTBETCTBUY C MHCTPYKLIMEH 11O MX MOHTAXKY.

37.5I1, K. KoHTpoJ1b CBapHBIX KOHTAKTHBIX COeHHEHMI

37.5.1 KoHTpo/b KOHTAKTHBIX CO€JIMHEHHIl TMPOBOAOB, BbIMOJHEHHBIX ¢
NMpUMeHEeHHEM TePMHUTHBIX MATPOHOB

Konrponupyercs KC mposonos BJI u cOOpHbIX COeTUHUTENBHBIX IIHH PY, BBIMONHEHHBIX C
NpPUMEHEHHEM TEPMHUTHBIX aTPOHOB.

B cBapHOM COEMUHEHHH HE NOJKHO OBITH:

- TMEPEXOroB HAPYKHOTO MOBHBA MPOBOJAA WIIM HApYLIEHHs CBAPKHU NPH neperude CBapeHHbIX
KOHLIOB IPOBOJIA;

- YCaJloYHBIX PAKOBHH B MecTe cBapku riybmHoil 6onee 1/3 mpamerpa mposoza U3 allOMHHHS,
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CIJIABOB WJIM MeH, TyOnHOM Oonee 6 MM — CTajiealFlOMHHHEBOTO TIPOBOAA ceueHueM 150-600 MM?.

37.5.2 KoHTPO0J/Ib KOHTAKTHBIX COeAMHEHUH KeCTKUX COOPHBIX M COeAHHHTE/IbHbIX
wHH PY, BbINOJIHEHHBIX CBaPKOIi

IIposepsierca cocrossnue ceapku KC.

B cBapHOM COEIMHEHHH HE OJDKHO OBITh TPEIHH, IPOXKOIOB, KPATEPOB, HENPOBAPOB CBAPHOTO
mBa 6osiee 10 % ero anuHbl npu riyoune 6ojee 15 % TommuHbl CBapuBaeMOro METaIa;, CyMMapHOe
3HaYE€HHE HEMPOBAPOB, MIOAPE30B, rA30BbIX MOP U BOJIb()PAMOBBIX BKJIFOUESHHH B LIBAX CBAPHBAEMbIX
ANFOMHHHEBBIX LIMH JOJDKHO ObiTh He Gojsiee 15 % TONUHBI CBApMBAEMOrO METAJlla B KasKIOM
paccMaTpuBaEMOM CEYEHHH.
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38 IJTEKTPOOBOPYAOBAHUE CUCTEM BO3BYKJIEHUSA
I'EHEPATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB

38.1 Konrpojib cucTem BO30YXKIACHUSI

B pasmene mnpuBomATcss OOBEM M HOPMBI HCHBITAHWI CHJIOBOrO OOOpYNOBaHHS CHCTEM
TUPUCTOPHOrO CcaMoBO30yxeHust (0000menHoe obo3Hauenne CTC), cucreM HE3aBUCHMMOTO
Ttupucroproro Bo30yxkaenust (CTH), cucrem Oecmerounoro Bo30yxaenuss (BCB), cucrem
HOJIYIPOBOIAHUKOBOTO BHICOKOYACTOTHOTO BO30Y knenus (BU).

VKazaHusi MO HPOBEPKE M KOHTPOJKO aBTOMATHYECKHX peryssiTopoB Bo3Oyxnenus (APB),
YCTPOICTB 3aIUUThI, YIPABJICHHS, aBTOMATHKH, TEXHHYECKOTO AUArHOCTHPOBAHHUS U T.A. IPUBOASTCS
B IlpaBumax TtexHuueckoro oOcCnmyxuBaHHsA CHCTeM BO3OykmeHus, IIpaBuiiax TEXHHYECKOTO
o0cny>kuBaHus yCTPOUCTB P3A, METOAMYECKUX YKA3aHUSIX MO HAJIA/KE M MATEPHAJIAX H3TOTOBUTEJIS
Ha KaXX/IbIil THI CHCTEMBI BO30YK/ICHUSL.

APB, BbINOJHEHHBIE HAa MHKDOIPOLECCOPHON Oase, JOKHBI OBITB HCIBITAHBI U
cepruduimpoBans! B coorBercTBuu ¢ TpedoBaHusiMu OAO «Cucremusiii oneparop EQC» [59].

38.2 U3mepenue cONPOTHBJICHNS H30JISIHH

HopMme! Ha BeNMYMHBI CONMPOTHBICHHUS H3OJALMM, M3Mepsiemoro mpu temmneparype 10-30 °C,
npuBeneHs! B Tabnuie 38.1.
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Tabnuma 38.1. ConpoTusneHne H3OISLAN U HCTIBITATENBHOE HATIPSDKEHHUE

H3smepeHue COnpOTUBIICHUS U30JISIIHT

HcnbiTaHne MOBBIIIEHHBIM

TpaHCcPOPMaTOPOB COOCTBEHHBIX
HY X

(CTC).

B CHCTEMAX C  BOISHBIM
OXJIAKIEHUEM TUPUCTOPHBIX
mpeobpasoBareneii  Boma  IpH

HCTIBITAHUSAX OTCYTCTBYET

HalpsbkeHHeM
Hcnbiryemblii 00bexT Hanpsixkenue MurmmanbHoe 3HaueHue IIpumeuanne
Kareropus 3HAYCHUE Bun
.| Meraommerpa, ., | MCTIBITATENILHOTO
HUCIIbITAHUHA B COINPOTUBJICHHUS | UCTIBITAHUHN T —
p
w30y, Mom
1. TupucropHsIit IL K 2500 5 I1 0,8 OTtHOCHUTENBHO Kopmyca U
mpeoOpasoBareiib LeNd POTOpa HCIIBITATENIbHOTO |COEAMHEHHBIX € HHMM BTOPHYHBIX
TJIABHOT'O TEHEPATOPa B CHCTEMAax HAIPsDKEHUS ueneid TII (mepBuuHBIX OOMOTOK
Bo3Oyxnenus CTC, CTH: msrorosutens TIL|umnynbcHbix  TpanchopMaTopoB
- CHJIOBBlE TOKOBEAyIUE LenH HO He MeHee 0,8|CYT, OJIOK-KOHTakTOB CHIJIOBBIX
npeoOpasoBareneli, CBI3aHHbIE C UCTIBITATENIbHOTO [IpeRoX paHUTENeH, BTOPHYHBIX
TUPUCTOPAMH 3ALIUTHBIC LIEIH, HaIpsOKEHUsT 0ob6MOTOK TpaHchopMaTopoB
BTOpUYHbIE OOMOTKHM BBIXOZHBIX W3rOTOBUTENS AJisi[aenureneit TOKa U T.J.),
TpaHcopMaTopoB CHCTEMBI oOMoTkH poropa [npumbikaroiux Kk TII CHIOBBIX
yHapasJIEHUA U T.AO.; SJICMCHTOB CXEMbI (BTOpI/I‘-IHbIX
- NPHMBIKAIOIIUE K obmoToK TpaHchopMaTopoB
mpeobpasoBaresim coberBennbix Hy:ka B CTC, npyroii
OTKJIFOYEHHBIE  Pa3beAUHUTENIN croponbl pasbenunureneii B CTC
(CTC), mnepBuunHble 0OMOTKH pana MoauduKarmii).

Tupucropbl  (aHomel,  KaTOZBI,
VIPaBISIOMINAE  3JIEKTPOIbI)  TIpH
UCTIBITAHUAX JOJKHBI ObITH
3aKOpO4YeHbl, a OJIOKH CHCTeMBI

ynpasnenust tupucropamu  CYT
BBLIBHHYTBI U3 Pa3beMOB
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H3MmepeHne CONpOTHBIEHUS H30MALH

HcnbiTanue noBbIleHHbIM

HanpsKeHHEM
HUcnbrryeMsiii 06beKT Hanpsixenue MunumansHoe 3HaueHne IIpumeyanue
Kareropus 3HaYEHHE Bun
.| METaOMMETpa, .. | HCIIBITATEJIBHOTO
UCTIBITAaHUIA B COTIPOTHBJIEHHS | MCTIbITAHMI | " o o
psiKe
u3oJsiuun, Mom
2. TupucropHsrii ILK 1000 5 II 0,8 OTHOCHTENBLHO KopIyca U
npeobpasoBareib B Lenu UCTIBITATENBHOTO |COEMHEHHbIX C HHUM BTOPHUYHBIX
BO3OYXKICHUS BO30yauUTENS HaIpsDKeHUs ueneii TII, He cBA3aHHBIX C
CHUCTEMBI BCB: CHUJIOBbIE nusrorosutens TIL[cUnOBBIMU HEMsAIMH, CM. MyHKT 1.
TOKOBEAYLINE YaCTH, THPUCTOPLI HO He MeHee 0,8|[Ipu mcnprranusax TII oTkIIOYEH MO|
U CBSI3aHHBIE C HUMH Lend (CM. HCTIBITATENBHOTO |BXOMY U BBIXOAY OT CHJIOBOH CXEMBI,
IIYHKT TupucTopHBIi HAMPSKEHUs TUPUCTOPBI  (@HOABL,  KaTOABI,
npeoOpa3oBaTelib B enu 0OMOTKH YTIPABJSIIOLIHE SJIEKTPO/IbI) TOJDKHBI
Bo30y»knenus BI' cucremer CTH BO3OYxK/IEHHS ObITb 3axopodensl, a Omoku CYT|
oOpaleHHOro BBIIBUHYTHI U3 pa3beMOB
reHeparopa WJH
BI'
3. BeimpsiMuTeNnbHasA YCTAHOBKA B I, K 1000 5 II 0,8 OtHocurenbHOo  kopmyca.  Ilpu
cucreme BY Bo30y xaeHus HCHBITATENbHOTO [MCTIBITAHUAX BBINPSIMUTENbHAS
HATIPSDKEHUSA YCTaHOBKA OTKJIFOUEHa oT
M3TOTOBUTENSA HACTOYHHKA MHTAHUA U OOMOTKH
BBINPSMUTENBHOMN [pOTOpa, LIMHBI MUTAHUA M IIHHB
YCTaHOBKH, HO He|Bbixoxaa (A, B, C, +, -) oObennHeHb!
MeHee 0,8
HCTIBITATENBHOTO

HAIPSDKEHUs
00MOTKH poTOpa

4.

BcnomMorarteabHbIi

cuHXpoHHBII renepatop BIT B
cucremax CTH:
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H3mepeHue conpoTUBIIEHHS U30JILUI

HcnpiTanne moBBINMEHHABIM

HanpspKeHUEeM
. MuHnumanpHOe
HcneiTyemblit 00beKT Hanpsxenne 3HaueHue ITpumeqanue
Kareropus 3HAYCHHE Bupg
.. [ Meraommerpa, ., | HCTIBITATENILHOTO
HCTIBITAHUIT COIIPOTHUBIICHH: | UCTIBITAHUIT
B HaIpsHKEHUS
n3oJsiy, Mom
- oOMOTKH cTaTopa IL K 2500 CornacHo I1 0,8 OTHOCHUTEIBHO KOpIyCa U MEXOY
NyHKTY 6.3 HCIIBITATENIHOTO [0OMOTKamMu ((azamur)
HaCTOSIILIETO HampsHKEHHUsT
CTaHAapTa HU3TOTOBUTEIIS
0oOMOTKH CTaTopa
BI', HO He HIDKe
0,8
UCTIBITATEILHOTO
HATPsDKEHUS
WU3rOTOBUTENS AJISL
0o0OMOTKM ~ poTOpa
TJIABHOTO
reHeparopa
- 0OMOTKH BO30YXKICHHs IL K 1000 Cornacuo II 0,8 OTHOCHUTEIBHO KOpITyca
IIyHKTY 6.3 HCIBITATEIbHOTO
HACTOSIILETO HATPSOKCHUS
CTaHAapTa U3rOTOBUTEIS
00OMOTKH

5. HHpykTOpHBIN TreHepaTop B
cucreme BU Bo3OykaeHus:

BO30Yy K aeHus BI'
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Hcneityemslit 00beKT

H3mMepeHue conpoTuBieHust H30ILUN

HcnbiTaHue NOBBIIEHHBIM

Han

PAKCHHCM

Kareropus
HUCTBITAHUHN

Hanpsixenue
MEraoMMETPa,
B

MuHuMabHOE
3HAYEHHUE
COTIPOTUBJIEHUS
uzojsinuu, Mom

Bupn
HUCHBITAHUIH

3HaueHue
HUCIBITATECIABHOI'O
HATPSKEHUS

IIpumeuanue

- paboune obMoTKH (Tpu dassl) u
obmoTka MOCJIEIOBATEILHOTO
BO30Y KIEeHUs

- 0OMOTKH
BO30YKIOEHUS

HE3aBUCHUMOI'O

6. IlonBo3Oymutenr B cHCTeMe
BY Bo30y:xneHust

7. OOpameHHblii  reHepaTop
COBMECTHO C  BpaIlAlOLIUMCS
npeoOpas3oBarenieM B CHCTEMeE
BCB:

L K

1000

1,0

1000

5

I1

0.8
UCTILITATENILHOTO
HaIpPsDKEHHs]
H3TOTOBHUTEIS
0OMOTOK, HO He
HHXE 0,8
UCTIBITATENILHOTO
HaIpPsDKEHHs]
0oOMOTKH  poTopa
reHeparopa

0.8
HCILITATEIBLHOTO
HAIPSKEHUS
HM3rOTOBUTEIIS
00MOTOK

0.8
HCIILITATEILHOTO
HaIpsDKEHUsI
HM3rOTOBUTEIIS

OrHOCHuTENBHO Kopmyca "
COEMHEHHBIX C HHUM OOMOTOK
HE3aBHCHMOTO BO30Y KIeHHUS,
MexXAy 0OMOTKaMu

OTHOCHTENIBHO KOPIyCAa M MEXIY
obmoTkamMu HE3aBHCHUMOT0
BO30YKIOEeHUS

Kaxngas  ¢asa  OTHOCHTENBHO
IPYTUX, COENUHEHHBIX C KOPIYyCOM
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H3mepeHue conpoTUBIIEHHS U30JILUI

HcnpiTanne moBBINMEHHABIM

HanpspKeHUEeM
. MunumanbHOE
HcneiTyemblit 00beKT Hanpsxenne 3HaueHue ITpumeqanue
Kareropus 3HAYCHHE Bupg
verbrranmi| o oo CTPE, CONPOTHBJICHHUS | HCTIBITAHUN HCTIBITATERHOTO
B HaIpsHKEHUS
n3oJsiy, Mom
- OOMOTKH SIKOpPSI COBMECTHO ¢ IL K 1000 5,0 II 0,8 OTHOCHUTEILHO KopIyca.
BPAIAFOLITMCST ucneltatensHoro (Bosbyaurens — orcoemmHeH — OT
npeodpazoBaTenem; HaMPsDKEHUS poTtopa reHeparopa; BeHTHIH, RC-
H3TOTOBUTEIIS LenH WITH BapUCTOPBI
OOMOTKH SIKOps  [3ammyHTHpOBaHbI (COSTUHEHB! +, -,
LIMAJIBKH  [EPEMEHHOr0  TOKa),
TIOJHSTHI IETKU HA U3MEPUTENbHBIX
KOHTaKTHBIX KOJIbLIaX
- oOMOTKH BO30Y KIEHUS IL K 500 5,0 II 0,8 OtHocuTenbHO Kopmyca. OOMOTKH
o0paleHHOro reEepaTopa HCIIBITATENIBHOTO (BO3OYXKMEHHS  OTCOENWHEHBl  OT
HATPSKEHUS CXEMBI
H3TOTOBUTEIIS
0oOMOTKH
BO30OYKIEHUs, HO
He meHee 1,2 kB
8. BrimpsmuTenpHbIi I K 2500 CornacHo II 0,8 OTHOCHUTEIBHO KOpIyca U MEXKOY
Tpancpopmarop BT B cucremax yHKTY 9.4 WCTIBITATENNLHOTO [0OMOTKaMU
CTC HACTOSIILETO HaTPSHKEHUsT
CTaHOapTa W3TOTOBUTES
00OMOTOK
Tpancdopmaropa;
BTOPHYHBIC

obmotku miss BCB
u BI' — He meHee
1,2 kB
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H3mepeHue conpoTUBIIEHHS U30JILUI

HcnpiTanne moBBINMEHHABIM

HanpsiKeHUueM
. MuHnumanpHOe
HUcneiryemslit 00beKT Hanpsxenue 3HaueHue IIpumevanue
Kareropus 3HAYCHHE Bupg
verbrranmi| o oo CTPE, CONPOTHBJICHHUS | HCTIBITAHUN HCTIBITATERHOTO
B HaIpsHKEHUS
n3oJsiy, Mom
BoinpsiMurtenbHble I, K 2500 - To xe I1 To xe
TpaHc(HOpPMaTOpbl B CHCTEMax HepBUYHAs
B030y>xnenust BI' (CTH) u BCB 00MOTKa
1000 —
BTOpPUYHAs
obMoTKa
9. ITocnenoBarenbHbIE IL K 2500 To xe I1 0,8 To xe
TpaHchOPMATOPBI B CHCTEMax WCTIBITATEILHOIO
CTC HaNpsDKEHUST
U3TOTOBUTENIS
00OMOTOK
10. ToxonpoBOBI, CBA3BIBAIOLINE
ucrouHukn nurtanus (BT B
cucreme CTH, BT wu IIT B
cucreme CTC, wuHOYKTOPHBIH
remeparop B BY cucreme) c
TUPUCTOPHBIMU WJIM JHOAHBIMHU
npeoOpazoBaTeISIMH,
TOKOIIPOBOJIbI TIOCTOSTHHOTO TOKA:
- 0e3 MIPUCOEAMHEHHON IL K 2500 10 II 0,8 OTHOCHUTENIBHO «3EMJIM» W MEXIy
annapaTtypsl HCTIbITATENIBHOTO |aszamu
HanpsOKEHUs!
U3TOTOBUTENIS
TOKOIIPOBOZIOB
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H3mepeHne conpoTHBIEHNS U30ISAILUN

HcnpiTanue MoBbILIEHHBIM

HATIPSKEHHUEM
. MunumanbHOE
Ucnbiryembiii 00bekT K Hanpsoxenue 3HaueHue IIpumeuanue
aTeropust 3HA4YCHUE Bun
.. | Meraommerpa, .. | ucpITaTEIBHOrO
HCTIBITAHHUIN B COMPOTHBCHNS | CTIbITaME | - =
psSIKE
n3oysannu, Mom

- c MIPUCOEIUHEHHOM I K 2500 5 I1 0,8 To xe
anmaparypoi HCIBITATEIIbHOTO

HaTPsUKEHUs

HU3TOTOBUTEIS

00MOTKH poTOpa
11. CunoBble 3JIEMEHTHI CHUCTEM
CTC, CTH, BY (ucTOYHHKHU
nuTaHusd, npeoOpasoBaTesu U
T.J.) CO BCeH NPHUCOEANHEHHOMN
annaparypoi BILJIOThb pile}
BBIKJIIOUATENeit BBO/A
BO30Y>KIeHMUs, 6o o
pa3zbeAUHUTENEH BBIXO/a
npeobpa3oBareneit (cxembl
cUCTEM BO30Y KAEHMS 6e3
pe3epBHBIX BO3OyAUTENEH):
- cucrembl 6e3  BomsHoro (IL K, T, M 1000 1,0 II 1,0 xB OTHOCHUTENBHO KOpITyCa
OXJaXKOeHus1 mpeobOpasoBareneit
U C BOIASHBIM OXJIAKACHHEM TPH
HE3aNOJHEHHOH BONOM cCHCTeMe
OXJIAKACHUS,
- npu 3anoiHeHHoi Bojoi (c |ILK, T,M 1000 0,150 IT 1,0 xB biokn  cucteMbl  ynpasieHUs|

yOEeNbHBIM COMPOTHUBJICHUEM HE
MeHee 75 kOwm-cMm) cucreme
OXJIAKIEHHUS TUPHCTOPHBIX
npeobpazoBareeit

THUPHUCTOPAMU BbIIBUHYThI
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H3MepeHue COpOTUBNEHUS U30JISLIUN

HcnpiTanue moBRIIIEHHBIM

HaIPSDKEHUEM
. MunumaapHOE
HcnbIryembiii 00BEKT Hanpspxenne 3HaueHue ITpumeuanue
Kareropus 3HA4YEHUE Bun
- | METAOMMETPA, o | HCIIBITATECJIBHOI'O
HCTIBITAHUH COIIPOTUBJIEHNS | NCTILITAHUIH
B HaIPSKEHUS
n3ossiuuu, Mom
12. CuoBele nenu BO3OyKAEHMUS IL, K 1000 1,0 ILK 0,8 OTHOCHTEIBHO «3EMIII)
reHeparopa 6e3 oOMOTKH poTopa HCITBITATEIEHOTO
(mocne  BRIKMIOWATENST  BBOZA HATIPSKEHUST
BO30Y KIEHUsI 10074 H3TOTOBUTEJIS
pa3beqIMHUTENIENl  MOCTOSHHOTO poTopa

TOKa, cM. myHKT 11): ycrpoiicTBo
ATTI,  paspsgHMK,  CHIOBOH
PEe3UCTOp, IUHOMPOBOABI U T.1.
Term, MOJKJIFOYEHHbIE K
HU3MEPUTENIBHBIM ~ KONBLIAM B
cucteme BCB (obmotka poropa
OTKJIIOYEHA)




38.3 HcnbiTaHus NOBBIIICHHBIM HANPSKEHAEM
NPOMBIIJIEHHOH YaCTOTHI

3HaueHHWE  WCHBITATENHHOIO  HANPsDKEHHMs — NPUHUMaeTcst coryiacHo — Tabmumue  38.1.
IIponoOmKUTENIPHOCTD MIPUIIOKEHHS UCTIBITATEIbHOTO HAIIPSKEHNS 1 MUH.

38.4 11, K. MI3mepeHne conpoTHB/IEHHS] IOCTOSTHHOMY TOKY
00MOTOK TpaHC(POPMATOPOB H NIEKTPHIECKUX MAIIHMH B
cHCTeMAaxX BO30Y:KIeHHUS

W3mMepeHus: CONPOTHBCHHH MPOM3BOMITCS MPH YCTAHOBHBLIEHCS TEMIIEpaType, ONM3KOH K
TeMIIepaType OKpysKarounel cpenel. F3sMepeHHOe CONMpPOTHBIIEHNE A1 CPAaBHEHMS €r0O C JaHHBIMH
M3TOTOBHUTENS] WIJIM JAHHBIMH TPENBIAYINHX W3MEPeHUN IPUBOAUTCA K COOTBETCTBYIOLLEHT
TeMIeparype.

CompoTuBieHne OOMOTOK 3JIEKTPUYECKMX MAamuH (BCIOMOTATENbHBIN IeHepaTop B CHCTEMe
CTH, unnyxropHelii reneparop B cucteme BU, oOpalneHHbIH CHHXPOHHBIH reHepaTop B CHCTEMe
BCB) He nomkHO oTaIM4aThes Oosee YeM Ha 2 %o OT JaHHBIX M3TOTOBUTEJIS MJIH AAHHBIX TIPEIbIAY LHX
n3MepeHuii; oOMoTok TpaHchopmaTopos (BbipsiMutenbHeix B cucremax CTC, CTH, BCB;
MOCJIeZIOBATebHBIX — B OTAenbHbiX cucremax CTC) — Gonee uem Ha 5 %. ConporuBneHus
napajuleNibHbIX BeTBeH pabounx 0OMOTOK MHAYKTOPHBIX [€HEPATOPOB HE NOJDKHBI OTJIHYATHCS APYT
ot apyra Oornee ueM Ha 15 %, conporusieHns (a3 Bpammawiuxcs noaso3oyqureneii — He 6osee yem
Ha 10 %.

38.5 11, K. IIposepka TpancdopmMaTopoB (BbINPAMHTEIbHBIX,
nmocjie10BaTeJabHbIX, COOCTBEHHBIX HYX1, HAYaJIbHOI'0
BO30Yy:KAeHHSI, H3MEPHTEJIbHBIX TPaHCcPopMaTOpPOB
HANPSKEHHUS U TOKA)

IIpoBepka mMPOU3BOIUTCS B COOTBETCTBUHU C OOBEMOM M HOPMAaMH, U3JIOKEHHBIMH B pasaenax 10,
11, 12. JIna nociemnoBaTeabHbIX TpaHCHOpMATOPOB MPH MPOBEpKax Mo kareropuu I, kpome TOroO,
OITpe/IessieTCsl 3aBUCUMOCTD MEXAY HANPSHKEHUSIMH Ha PA30MKHYTBIX BTOPHYHBIX 0OMOTKaX U TOKOM
cratopa reaepatopa Uznr = flcr).

Xapakrepuctuka Usznr = f{lcr) ONpenessieTcsi Ipy CHIATHH XapaKTEPUCTHK TPeX PazHOro KOPOTKOro
3aMblkaHust Oyoka (TeHepaTtopa) A0 lermow. XapakTepHUCTHKH OTAENbHBIX (a3 (mpu omHO(a3HBIX
[TOCJICIOBATEIIBHBIX TPAHC(OPMATOpax ) He JOJDKHBI PA3IHIaThCs MexIy co00it 6omee 1em Ha 5 %.

38.6 I1, K. OnpenesieHne xapakTepucTHK BCIIOMOTaTeJIbHOTO
CHHXPOHHOI'0 T€HepPaTOpa NMPOMBILIICHHOH YacTOThI B
cucremax CTH
BcenomorarensHelii reepatop (BI) mpoBepsieTcsi B COOTBETCTBUH C TIOJIOKEHHSIMH pasaena 0.
IIpy HUCHBITAHUSAX XAPaKTEPUCTUKA KOPOTKOro 3ambikanus BT ompenmemsiercs 10 lerwow, @

XapaKTepPUCTHKA X010CcTOro XoAa A0 1,3 Ucrnom € IPOBEPKOH BUTKOBOH M3OJIILMH B TEUEHHE 5 MUH
TOJIBKO IIPU NMPUEMOYHBIX UCIIBITAHUAX U [TOJIHOM UJIM YaCTHYHOM 3aMeHe 0OMOTOK.

38.7 11, K. Onpenesienne XxapakTepucTUK HHIYKTOPHOIO
reHepaTopa COBMECTHO ¢ BHIIPSMUTE/ILHOI YCTAHOBKOM B
cucremax BY Bo30y:k1eHus NpH OTKJIYEHHOIT 00MOTKe
0CJ1eJ0BATEILHOT0 BO30Y KACHUSI

XapaKTepHUCTHKA XOIOCTOrO XOMa HHAYKTOPHOrO IE€HEPaTopa COBMECTHO C BBIMPSIMUTENbHOMN
ycranoBkoil (BY) (Uer, Usy = f (lus), T€ Iy — TOK B OOMOTKE HE3aBUCHMOTO BO30YXKIEHUS),
onpenensieMasi 10 3HaueHust Usy, COOTBETCTBYIOLIErO YIBOEHHOMY HOMHHAILHOMY 3HAYEHHUIO
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HANPSDKCHUS. POTOPa, HE JOKHA OTINYATBHCS OT XapPaKTEPHUCTHUKH HM3TOTOBHUTENSA WM OT paHee
olpenieNeHHOM XapakTeprucTuky Oonee uem Ha 5 %. Pazdpoc HanpsbKeHHi Mex Iy MOCIea0BaTeIbHO
COoenMHEHHBIMU BeHTWIIMU BY He nomxen npesbimars 10 % cpenHero 3HaueHus.

XapaxTeprCcTHKa KOPOTKOTO 3aMBIKaHUsI HHAYKTOPHOI'O reHepaTropa COBMeCTHO ¢ BY Takxe He
JOJDKHA OTJIM4aThes Oonee ueM Ha 5 % OT XapakTEPUCTUKH M3roToBUTENs. [IpH BBIMPAMIIEHHOM
TOKE, COOTBETCTBYIOILIEM HOMHHAIBHOMY TOKY POTOpPa, pa3bpoc TOKOB M0 MapauieSbHbIM BETBSIM B
mwredax BY He nomxken mpeseimars £20 % cpennero 3HaueHms. OnpenersieTcs Tak:Ke Harpy30dHas
XapaxkTepucTuKa mpu padore Ha potop 10 Ipxx [Ip =f (lez)].

38.8 I1, K. Onpenesienue BHENIHeli XapaKTepUCTHKH
BpAINAIOLIET0CsI MOABO30yANTE/Is1 B cucTremax BU
BO30Y>KIeHUSA

ITpu n3MEeHEHUN HarPYy3KH Ha ITOBO30YAUTENb (HATPY3KOIT SIBIIIETCS aBTOMATHUECKHH PETYIIATOP
BO30Y)KAEHUs)) M3MEHEHHE HANpPsDKEHHs MOABO3OYIUTENsT HE MODKHO IMPEBBbILATh BEIHYHHEL
YKa3aHHOI B JOKYMEHTAIIH H3TOTOBUTENS. Pa3HOCTD HanpspKeHuH 1Mo (a3aM He TOJDKHA MTPEBBIIATh
10 %.

38.911, K, T. IlpoBepka 3;1eMeHTOB 00PAILICeHHOT 0
CHHXPOHHOI'0 IFeHepaTopa, BpallarIerocs
npeoGpa3osarens B cucreme bCB

H3Mep$[IOTCﬂ CONPOTUBJICHHUSI TIOCTOIHHOMY TOKY TIIE€PEXOAHbIX KOHTAKTHBIX COCI[I/IHCHI/Iﬁ
BPALIAOIIETOCsT BBIIPSIMUTEIS: COMPOTHBIIEHNE TOKOIIPOBOA, COCTOSIIIEro U3 BHIBOAOB 0OMOTOK U
NPOXOJHBIX LIMHIICK, COSAMHSIOIUX OOMOTKY SIKODSI C HpenoXpaHuTeSsiMH (MPU WX HAJIHYHK),
COCNMHEHHUs] BEHTUJIEH C MNPENOXPAaHUTENISIMU, CONPOTUBJIEHUE CaMUX IPEfOXpaHUTENIeH
BpallaloIerocs ImpeoOpasoBaresist. Pe3ynbraTel  H3MEpPEeHMil CPaBHUBAIOTCS C  HOPMaMH
H3TOTOBHUTEIL.

ITpoBepstOTCA yCHIMA 3aTsDKKU BEHTWIIEH, npenoxpaHurteneil, RC-ueneii, BApUCTOpoOB U T.4. B
COOTBETCTBHUU C HOPMaMH H3TOTOBHTEJIS.

Hsmepsirorcst 00paTHBIE TOKH BEHTUIIEl Bpainaromerocs: npeobpa3oBatesisi B HONHO# cxeme ¢ RC-
nensMy (1u00 BapuCTOpaMH) NPU HANMPSDKEHHH, PABHOM MOBTOPSIOLIEMYCs Ul AAHHOTO KIlacca.
Toku He JOJIXKHBI MPEBBILIATH NOMYCTUMBIC 3HAYCHUA, YKa3aHHBIC B HHCTPYKUUAX U3rOTOBUTEIIA HA
CHCTEMBI BO30Y KIEHHUS.

38.10 I1, K. Onpenesienne XapakTepuCTHK 00paLeHHOro
reHepaTopa u Bpauiallerocs BoINPAMHUTENA B PeKHMAaX
Tpex(a3zHOro KOPOTKOro 3amMbIKanus reseparopa (0/10ka),

IPOBEPKA TOYHOCTH H3MEPEHHUS TOKA POTOPA

Hsmepsirorest Tok craropa Lo, Tok BO3OyxmeHust Bo30Oymurtens lss, Hampsbkenue poropa Up,
omnpenenseTcs COOTBETCTBHE xapakrepucTuk wmsrorosutesss Bo3Oymutens U, = flks). Ilo
U3MECPCHHBIM TOKaM CTaTOPa U XapaKTCPUCTHKE KOPOTKOr0 3aMbIKAHHUA H3rOTOBUTEIISI FEHEpAaTOpa Ic-r
= flp) ompenensercs NPaBWIBHOCTh HACTPOHKHM JAaTYHMKOB TOKA POTOPAa WM CIIEHHATbHBIX
U3MEPUTENbHBIX YCTPOHCTB BEIMYMHBI TOKa potopa. OTKIOHEHHE HM3MEPEHHOrO € ITOMOLIBIO
nmarunka tuna JITP-IT Toka poropa (Toka Beixona bCB) ne nomkHo npesbimath 10 % pacueTHOro
3Ha4YE€HHs TOKA pOTOpa.

38.11 I, K, T. IIpoBepka THPHCTOPHBIX NpeoOdpa3oBaTeeii
cucrem CTC, CTH, BCB
I/I3MepeHI/IC CONPOTHUBIICHUA H HUCIIBITAHUE MMOBBIINICHHBIM HANPS)KEHUEM U3O0JISIIHUHA IPOU3BOAATCA
B COOTBETCTBHUM ¢ Tabmuieii 38.1.
HpOI/I3BOJlﬂTCSI TUAPABINYCCKHE HCHOBbITAHUA TIOBBIICHHbBIM NaBJICHHEM BOAbl THPHCTOPHBIX



195

mpeoOpasoBarenieii ¢ BONSHOM CHCTEMOW OXJIaXKHEHWs. BelnunHa M[aBjieHMs W BpeMs €ro
BOSHGﬁCTBIlH JOJIKHBI COOTBETCTBOBATH HOpMaM M3rOTOBUTENEH Ha Ka}l{ﬂblﬁ THUIT npeo6pa3013aTeJm.
BrImonHsieTcss HOBTOpHAs POBEPKa H30JISLMH TUPHCTOPHBIX NpeodpasoBaTesiell ocie 3aoIHeHus
mucTrwuIToM (cM. Tabmvity 38.1).

IIpoBepsieTcst OTCYyTCTBHME MNPOOWTHIX THUPHUCTOPOB, mMoBpexkaeHHbIXx RC-nerneit. IIpoeepka
BBIMTOJIHACTCS C MOMOIIBIO OMMETPA.

IIpoBepsieTcss LENOCTHOCTh NAPaJUICIBHBIX BETBEH IUIABKOW BCTAaBKU KaXXIOTO CHJIOBOIO
MPENOXPAHUTENS IIyTEM U3MEPEHHS CONPOTUBIIEHHUS ITOCTOSHHOMY TOKY.

IIpoBepsieTCst COCTOSTHYE U3OJISILUK CHCTEMBI YIIPABJICHUS THPUCTOPOB, AHAIIA30H PErYJIHPOBAHIS
BBIIPAMICHHOTO HATIPAKECHUA NIPU BOSHeﬁCTBI/IH Ha CUCTEMY YIIPABJICHUS TUPUCTOPOB.

ITpoBepsieTcs THPUCTOPHBIH mpeodpazosaTens npy padoTe reHepaTopa B HOMUHAIBHOM PeXHUME
C HOMHHAJIbHBIM TOKOM poTopa. [IpoBepka BhINONIHSIETCS B CIEAYIOLIEM 00bEME:

- pacmpenesieHne TOKOB MEKIy MapaulebHbIMU BETBSIMH IIJIEY Npeobpa3oBareieil; OTKIOHEHHE
3HAYEHHUH TOKOB B BETBSX OT CpenHeapu(pMeTHIeCKOro 3HAYEHHs TOKa BETBH LOJDKHO OBITh He 6oree
10 %;

- pacnpeerneHre OOpaTHBIX HANPSKEHUI MEXAY IIOC/IENOBATEIbHO BKIFOYEHHBIMH THPHCTOPAMH
C Y4eTOM KOMMYTALMOHHBIX MEPEHAIPSDKCHHNH; OTKJIOHEHNE MIHOBEHHOTO 3HA4YeHHs OOpaTHOro
HAIPSDKEHUsI OT CPETHEro Ha TUPHCTOpE BETBU He JOJDKHO ObITh Oonee 20 %

- pacrpeneNieHHe TOKa MEXIy NapajuIe]bHO BKJIIOUEHHBIMH MpeoOpa3oBaTeIsIMHU, TOKH He
JIOJDKHBI OTNIMUAThCsi Oonee uyem Ha =10 % OT cpemHero pacyeTHOro 3HAYCHHS TOKa 4Yepes
npeoOpa3oBaTelib;

- pacnpeacieHue TOKa B BETBAX OOAHOUMMCHHBIX IJICY MapauyiCJIbHO BKIIFOYECHHbBIX TH, OTKJIOHCHHUC
OT CPe/IHEero pacyeTHOro 3HaueHUs TOKa BETBH OJHOUMEHHBIX I1J1ed He JOJKHO ObiTh Oosee 20 %.

38.12 II, K. IlpoBepka BbINPSIMHTENLHOI JHOAHOI
ycranoBku B cucreme BU Bo30yxaeHust npu padore
TeHepaTopa B HOMHHAJILHOM pPeXHMe ¢ HOMHHAJIBHBIM
TOKOM pOTOpa
Onpenensiercst:
- pacmpereneHre TOKA MEXY MapajUIeJIbHBIMK BETBSMH ILIEY, OTKJIOHEHHE OT CPEJIHEro He
JOJDKHO TipeBbimath +20 %;
- pacmpeneneHre OOpaTHBIX HANPSKEHHH MO TOCIEAOBATENbHO BKJIIOYEHHBIM BEHTIUISIM;
OTKJIOHEHHE OT CPEAHET0 He AOJDKHO npesbimaTh 20 %.

38.13 11, K, T. IlpoBepka KOMMYTALHOHHOI annapaTrypsl,
CHJIOBBIX PE3HCTOPOB, ANNAPATYPbl COOCTBEHHBIX HYK/
CHCTEM BO30YXKIACHHS

ITpoBepka NPOU3BOAUTCS B COOTBETCTBHU C MHCTPYKLUSIMH U3TOTOBUTEINS M pas3ienom 32.

II. Ilpn wucnonb3oBaHMM B CTPYKType mOCTpoeHust cxembl CB B KauecTBe HE3aBUCHMOTO
ucrouHuka nuranus cucreMbl CH sHeprooObexra MNpPOBOASTCS MCHBITAHUS HA YCIEIIHOE
coxpaHeHHe HopMasibHOH paboTsl CB npu paboTe Ha XONIOCTOM X0y reHepaTopa U IpY HOPMaJlbHOM
Harpyske OpH NEPEeKIIOUYCHUH Ha PE3EPBHBIC HCTOYHUKH ITUTAHUS.

38.14 11, K, M.! M3mepenue TeMniepaTypbl CHIOBbIX
THPHCTOPOB, JIHOJ0B, IPeJOXPAHHTEJICH, IIMH H APYTHX
3JIECMEHTOB npeoOpa3zoBareieii 1 MKagoB, B KOTOPBLIX OHH
PacCHoJIOKeHbI

! TIpu pa6orax no kareropuu I, K m3MepeHHs BBIIOJHSIOTCS NOC/IE BKHOUEHHA CHCTEM BO30YKIESHHA O HATPY3KY.
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TemmnepaTypsl 3J€MEHTOB HE NOJIKHBI IPEBBIIATh JOIYyCTUMbIE 110 MHCTPYKLIUAM H3TOTOBUTEIS.
IIpu nposepke peKOMEHAyeTCs MNpHMEHEHHE TeIUIOBU30pOB. JlomyckaeTcs IpUMEHEHHe
MUPOMETPOB.
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39TUPUCTOPHBIE ITYCKOBBIE YCTAHOBKMH (TILY)

39.1 Oomue ceenenns no TITY

B pa3spene npuBonsaTcs 00bEM W HOPMBI MCIIBITAHHI CHIOBOrO OOOPYIHOBAaHHS THPHUCTOPHBIX
MyCKOBBIX ycTaHOBOK (manee TIIY), npuMeHseMbIX Ul Mycka ra3soTypOMHHBIX arperaroB (ra3oBas
TypOuHa — TypboreHeparop), yctanasimmBaeMbix Ha I TOC uim mycka CHHXPOHHBIX KOMIIEHCATOPOB,
YCTaHABJIMBAEMBIX HA MOACTAHLHSIX.

VYkazaHus NpUBOIATCA U1 clienyromeii oomei cunosoit ctpykrypsl TITY. Hanpsikenne nuranus
Ha cunosoii Bxon TIIY nopaercs ot cexuuii CH, Borxon TIIY depe3 KOMMyTAaLMOHHBIE annapaTsl
MOAKJIOYAETCsl uepe3 BBIKIIOYATENb K LEmsiM cratopa TypOoreHeparopa. Jlns BblNOMHEHHS
pa3BopoTa poOTOpa reHepaTropa B MpoLEcce Mycka B OOMOTKY pOTOpa MOAeTcss TOK BO3OYKAEHUS
reHeparopa (Mo CNeLHATbHBIM aITOPUTMaM).

B cocras ocHOBHOTO KoMIUtekTa nocrasku TITY BxoauT crieaytoimee o0opyroBaHue:

- nBa Tpexa3HbIX TOKOOTPAHUYMBAIOIINX peakTopa Ha Bxoze u Beixoae TIIY ;

- THPUCTOPHBIIT MpeoOpa3oBaTelib YaCTOTHI, BKIIOYAOIIHIT B CeOsI:

- wkad cuoroii BbmpsaMurtenbHsiii (IIICB),

- mkad cunosoit unsepropHsiii (LIICH),

- mka¢ ynpasnenus (LIY);

- CIJIAXHMBAOLIE PEAKTOPDL

HononuurenbHoe obopynosanue TITV, He Bxopsimee B KoMruiekT mocrasku TITY:

- BLICOKOBOJIbTHBIE BBIKJIIOYATEIH, NpeNHa3HadeHHble A7 noakmodenus TIIY x cexmyu KPY-
6 kB coOcTBeHHBIX HYXK] 0JIOKa,

- BBICOKOBOJIETHBIE BBIKJIIOYATENH, NMpeNHa3HadeHHble WA noakmouenus TIIY k renepatopy
(reneparopam);

- TOKONPOBOABI, NPEAHAZHAYCHHBIC U1 NMOAKIIOYCHUA TOKOOTrpaHUYUBANOLINX PEAKTOPOB K
stueiikam KPY 6 kB cexuuu CH u x cunoBbiM mikadam npeodbpasoBarteei;

- BBICOKOBOJIbTHbIE Kabend, mpefHa3HadYeHHbIE I MOJKIIOYEHHS] PEeakTopa K CHJIOBBIM
mkadam npeobpazopareneil U kadenb, MOABOAALIMI HanpskeHue nmuranue 6 kKB ot cekuuu CH,

- TpaHchOPMaTOpbl HANPSDKEHHs, YCTaHABIMBaeMble B sieiike cekimu 6 KB coOCTBeHHBIX
Hyk[ OJOKa M Ha BBIBOJAX CTaropa IEHEPaToOpa, NPEAHA3HAYeHHbIC Ui CHHXPOHM3ALMU
npeobpa3oBaTens ¢ MUTAKoLIel CeThIO U LIS TOCTPOSHMS 3aLIHATHI OT MOBBIIIEHUS HANPSKEHUS Ha
peixoze TIIV;

- TpaHC(OPMaTOphl TOKA, YCTAHABJIMBaeMble Ha MUTaIOIEM Kkabene B sueiike cekuuu 6 kB,
npeaHa3HauY€HHbIC NJIsI MOCTPOCHUA MaKCHMaJIbHOM TOKOBOM 3allUThbI TITY.

Ilpu OTKIOHEHMH cOCTaBa 3JEKTPOOOOPYZOBaHUS W amlmNapatypbl OT YKA3aHHOIO BBIIIE
BBIIIOJTHSETCS. COOTBETCTBYIOMIAsI KOPPEKTHPOBKA OOBEMOB MCITBITAHMIA.

Vka3aHus O NPOBEpKke U KOHTPOJIO CHUCTEM YIPABJICHWS, ABTOMATHYECKUX PETYJISATOPOB,
YCTPONCTB 3aIlIUTBI, aBTOMATHKH, TEXHAYECKOro auarnocruposanus, csaseil ¢ ACY TII koropeimu
ocHamarotcs: TITY, npuBomaTcs B Marepuanax W3rotoButess Ha kaxabiit Tun TITY, B ITpaBunax
TEXHUYIECKOTO OO0CTyXHBaHUS yCTpoiicTB P3A, CHEUHaNbHBIX METOOHYECKHMX YKA3aHHAX MO
HaJaJiKe.

BrimonHeHne  UCHMBITAHME M TPOBEPOK  HA  JHEProoOBEKTE  BCEro  KOMIUIEKca
3JIEKTPOOOOPYNOBAHYS U AIapaTyphl, BXOASIMX B cocTaB TIIY, BHIMOJHAETCSA MO CHELHATBHBIM
mporpammam, pa3paboTaHHbIM ¢ yuacTieM uzroroButens TITY wnu ¢pupmbl — nocrasuuka TITY.

39.2 U3mepenne cOnpoTHBIICHHS H30ISIAH

HopMme! Ha BeNUYMHBI CONMPOTHUBICHHS H30JLSILHMM, M3MepsieMoro mpu temneparype 10-30 °C,
mpuBenieHs! B Tabnuue 39.1.
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Tabmuua 39.1. ConpoTuBieHe 30NN U HCIBITATEIbHOE HANPSKEHHUE .

HsmepeHue cONpOTHBIICHHS H30JALIH

HcnbiTaHre NOBBIIEHHBIM

HANpPsOKEHHEM
Hcnerryemslit 00beKT Hanpsxenne Murmmabroe 3HaueHue IIpumeuanue
Kareropus 3HAYCHUE Bun
.. | METAOMMETpA, o | HCIIBITATECJIIbHOT'O
HUCIIbITAHUHU B CONPOTUBJICHUS | UCTTBITAHUHU
HaIpPsDKEHMs
n3onsun, Mom

1. TupucropHeiii npeobpaszosatens| IL K 2500 5 II 0,8 OTHOCHTENBHO Kopmyca "
(TII), wenu k cTaTtopy U poOTOpY UCTIBITATENILHOIO (COGAMHEHHBIX C HHM BTOPHYHBIX
reHepaTopa; CUJIOBbIE TOKOBENYILHE HaIPSDKEHUS ueneii TIT (nepBuYHBIX OOMOTOK
enu mpeobpasoBarerneii, nsrorosutens TIL [umnyabcHeix  TpaHcopMaTopoB
CBSI3aHHBIE c TUPUCTOPaMHU Ho He MmeHee 0,8|CYT, OJOK-KOHTaKTOB CHJIOBBIX
3ALIUTHBIC LEe1IH, BTOPUYHBIC HCNBITATCIIBHOTO npe,uoxpal-mTeneﬁ, BTOPHYHBIX|
0OMOTKH BBIXOAHBIX HamnpsHKEHHUS obmoTOoK TpaHcopMaTopoB
TpaHchopMaTOpoB CHCTEMBI HM3rOTOBUTENS IUIA|meNTuTeNei TOKa u T.O.),
YIIPABJIEHUS U T.1., NPUMBIKAIOIINE o6MoTkH poropa [npumbikaromux k TII CHIOBBIX
K ImpeoOpa3oBaresisiM OTKIIFOYEHHbIE 9JIEMEHTOB  CXeMbl  (BTOPHYHBIX
Pa3beIUHNUTEIH, TIepBUYHBIC 00MOTOK TpaHchopMaTopoB
0OMOTKH TpanchopmMaTopoB COOCTBEHHBIX HYXKT).

COOCTBEHHBIX HYMI.

B cucremax ¢ BOASAHBIM Tupucroppt  (aHOmBL,  KaTOZBL
oxnaxgenuem TII  Boma mpu YIPaBISIOMIME  3JIEKTPOABI) IPH
HCIBITAHUAX OTCYTCTBYET HUCIIBITAHUAX JOJIKHBI 6I)ITI>

3aKOPOYEHBl, a OJIOKM CHCTEMBI
ynpasiaeHuss tupucropamu  CYT
BBIIBHHYTHI U3 pa3beMOB
2 BemmpsMuUTeIbHBIHN ILK 2500 CornacHo II 0,8 OTHOCHUTENBHO KOpIyca W MEXAy|
(cornmacyrommii)  Tpancdopmarop nyHKTY 6.4 HCTIBITATENBHOTO |0OMOTKaMu
BT B cucremax TITY HAMNPsKEHUS
H3rOTOBUTENS
006MOTOK
TpaHcdopmaropa;




199

3. ToxompoBombl, CBS3BIBAKOIINE

HUCTOYHUKHU MTUTaHUS c
TUPUCTOPHBIMHU
npeoOpa3zoBaTENsIMHU, CHUJIOBbIE
kabenu:
- 6e3 MpUCOENMHEHHOW anmapaTyphbl ILK 2500 10 0,8 OTHOCUTENBHO «3€MIIN» U MEXKIY
UCTIBITATENILHOTO  [(hazamu
HaIPsDKEHUS
HU3rOTOBUTENS
TOKOMPOBOJIOB
- C IPUCOENVHEHHON anmnapaTrypou ILK 2500 5 0,8 To xe
UCIIBITATEIbHOTO
HaIPsDKEHUS
HU3rOTOBUTES
00MOTKH poTOpa
4. Cunossle 3eMeHTsl cucteMm TIIY
(MCTOYHHKH MUTAHUS,
npeobpasoBaTeNid M T.J.) CO BCEH
MPUCOETUHECHHOU anmnaparypoi
BIUIOTH OO BBIKJIIIOUATEIEH BBOMA
b0 N0 pa3penuHHUTENeH BbIXOIA
npeoOpazoBaTeeii:
- CHUCTEMBI oe3 Bogsinoro| IL K, T, M 1000 1,0 1,0 kB OTHOCUTENBHO KOpITyCca
OXJIAXKIIEHHsI TIpeoOpa3oBaTeneii u ¢
BOMSIHBIM  OXJIQXKICHUEM npu
HE3aIOJJHEHHOW BONIOH  CHCTEME
OXJIAKIAEHMS,
- npu 3anonHeHHoit Bojod (c|IL K, T,M 1000 0,150 1,0 xB bnoku  cucrembl  ympasiieHUs

VACNBbHBIM  CONPOTHBJICHUEM  HE
MeHee 75 kOwm-cM)  cucteme
oxnaxknenns TI1

2

TUPUCTOPAMU BBIIIBUHYTHI
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5. Cunosele nenu BO30OYXKICHUS
reHeparopa Oe3 oOMoOTKH poTOpa
(mocne BBIKJIFOYATENs BBOZA
BO30YIKICHUsS] WIN pa3beIUHHUTENCH
MOCTOSIHHOTO TOKA, CM. TyHKTy 11):
ycrpoiicteo  AITI,  paspsaHuk,

CUJIOBOH PE3UCTOP, INUHOIPOBOABL.

1000

1,0

0,8
UCIIBITATECJIBHOTO
HaIps>KEHU
HU3rOTOBHUTECIIA
poropa

OTHOCHUTENILHO «3€MJIN»




201

39.3 UcnbiTaHus NOBBIIIEHHBIM HAMPSIKEHHEM
NPOMBINLICHHOH YaCTOTHI

3Ha4yeHWEe  HCIBITATEJPHOIO  HAaNpsDKEHHs  NPUHUMAETCs  corylacHo  Tabmumme  39.1.
IIpoaomKUTEeIbHOCTD NPUIIOXKEHHS UCTIBITATEILHOIO HaNpspkeHUst 1 MUH.

39.4 11, K. I3mepeHne cCONPOTUBJICHHS IOCTOSTHHOMY TOKY
00MOTOK TpaHCc(hOpMATOPOB, PEAKTOPOB M CIJVIAKHUBAKOIIHNX
apoccedeii B TITY

H3MmepeHus: COMPOTHUBIICHUHA IMPOU3BONATCA NMPH YCTAHOBHBLLUEHCA TeMmmeparype, Oau3koit k
TeMITepaType OKpy’Karolled cpempl. M3aMepeHHOe CONMpOTHBIIEHHE IJIA CPAaBHEHHS €ro ¢ JaHHBIMH
M3TOTOBUTENS MM [OAHHBIMH TIPEABIAYIIMX H3MEPEeHHH MPUBOAUTCA K COOTBETCTBYIOLIEH
TeMIIepaType.

ComnpotusieHre 0OMOTOK JOIDKHO OTJIHYATHCA OoJiee YyeM Ha 5 % OT NaHHBIX H3TOTOBUTEJIS W
JaHHBIX IPEIBIAYIINX H3MEPSHHIA.

39.5 11, K. IIposepka TpancGopMaTOpPOB, peaKTOPOB H
CTIA’KMBAIOIIHX Apoccesieii, H3MepHTeJbHbIX
TpaHcPOpMATOPOB HANPSIKEHHS H TOKA

ITpoBepka NMpOU3BOAUTCSA B COOTBETCTBUH ¢ 0OBEMOM H HOPMaMH, M3JIOKEHHbIMH B pasienax 9,
10, 11 ¢ y4eroM OCOOEHHOCTEHl BBITIOJIHEHHS MPOBEPOK [l KOHKPETHBIX THIOB almaparypbl B
COOTBETCTBMHM C JJOKYMEHTALUEH U3rOTOBUTEIA.

39.6 11, K, T. IlpoBepka THPHCTOPHBIX NpeodpasoBaTe.ieii
TIIY (BbInpAMHTEIb H HHBEPTOP)

H3mepeHne CONpOTUBIIEHHS U HCITBITAHKE TIOBBIIIEHHBIM HATIPSKEHHEM H30JISILIUY IPOU3BOAATCA
B COOTBETCTBUH C Tabmuueit 39.1.

ITpou3BOmATCSA T'MAPABIMYECKHE WCIBITAHUS MOBBIEHHbIM NaBIE€HHEM BOIbI THPHUCTOPHBIX
mpeoOpasoBaresieil ¢ BOASHON CHCTeMOM OXxlaxneHus. BenuuuHa [naBneHUss U BpeMsi €ro
BOSI[efICTBPIH HAOJIKHBI COOTBETCTBOBATHL HOpMaM HM3rOTOBUTENEH Ha Ka)l(,[lblﬁ THII npeo6pa303aTeJ1$1.
BrImosnHsAeTCS IOBTOPHASI IIPOBEPKA H30JISILIUN TUPHUCTOPHBIX IIpeoOpasoBareneii nocie 3anojiHeHus
IUCTILIATOM (cM. Tabmuy 36.1).

ITpoBepsieTcss OTCyTCTBHE NPOOUTHIX THUPHUCTOPOB, moBpexaeHHbIXx RC-nemeii. IIposepka
BBITIOJTHSETCS € IOMOLIBIO OMMETpA.

ITpoBepsieTcss LIENIOCTHOCTb MNapaijieNbHbIX BETBEH IUIABKOM BCTABKM KaXKIOTO CUJIOBOTO
IPeNOXPaHUTENS TyTEM U3MEPEHHs COITPOTHUBIIEHNUS IOCTOSHHOMY TOKY.

IIpoBepsieTcst COCTOSIHME U30JISILIUU CUCTEMBI YIIPABJIECHHS TUPUCTOPOB, ANANIA30H PEryIMpPOBaHUs
BBINPAMIIEHHOIO HaNPSKEHUS IPU BO3AEUCTBUM HAa CUCTEMY YIIPABJIECHUS TUPUCTOPOB.

ITpoBepsieTcss TUPUCTOPHBIN TpeoOpa3oBarenb npu pabore Ha potop reHeparopa. Ilposepka
BBIIOJIHACTCS B CJIEAYIOLIEM O0BEME:

- pacmpeneneHne TOKOB MEKAY MapaIebHBIME BETBSIMH IIeH peoOpa3oBaTeniell; OTKIOHEHHE
3HAYEHHUH TOKOB B BETBAX OT CpeaHeapr(hMETUIECKOrO 3HAUEeH s TOKA BETBH JOJKHO ObITh He 6ornee
10 %:;

- pacripeneneHIe 0OpaTHBIX HAMPSHKEHHMH MEXAY MOCIeOBATEIbHO BKIFOUEHHBIMI THPHCTOPaMU
C Yy4€TOM KOMMYTALIMOHHBIX HepeHaHpS[)KeHHﬁ; OTKJIOHEHUEC MIHOBCHHOI'O 3HAYCHHA 06paTHOF0
HAIPSDKEHHS OT CPEHEro Ha THPUCTOPE BETBU HE JOJKHO ObITh Oonee +20 %;

- pacmpeneseHue TOKa MEXAy MNapajueJbHO BKIIOYEHHBIMU MpeoOpa3oBaTe/siMH, TOKH He
JOJDKHBI OTyIM4arbesi Oonmee wem Ha +10 % OT cpemHero pacdeTHOrO 3HAYEHHS TOKAa depes
peoOpas3oBaTeip,

- pacTipeneseHIe TOKa B BETBIX OJHOMMEHHBIX IIeY apaJUIeNIbHO BKIIOUeHHBIX TIT; OTKIOHEeHHE
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OT Cpe/IHEro pacyeTHOro 3HAYCHHUS TOKA BETBH OMHOUMEHHBIX III€d He JOKHO ObITh Oostee £20 %.

39.7 11, K, T. IlpoBepka KOMMYTallHOHHOI annapaTypsl,
anmmaparypsl co0cTBeHHbIX HYyxA TITY
IIpoBepka NpOU3BOAUTCS B COOTBETCTBUU C HHCTPYKLMSIMU U3TOTOBUTENS U pas3aesioM 32.

39.8 I, K, M.! 3mepenue TemMnepaTypbl CHIOBBIX
THPHCTOPOB, NPEAOXPAHHUTEICH, IIHH H APYTHX 3JICMEHTOB
npeodpaszoBareieid H MKagoB, B KOTOPHIX OHU
PacHoJI0KeHbI

! TIpu paGoTax o xareropuu I, K H3MepEHHs BHINOTHAFOTCS HEMOCPEACTEEHHO TOCJIE MK paGotsl TITY ayia mycka
ra30BOroO Typboarperara.

TeMnepaTypsl 3JIEMEHTOB HE NOJLKHBI IPEBBIIIATE JOIMIYCTUMBIX 10 MHCTPYKLUUSM U3TOTOBUTEIS.
IIpu mpoBepke pEKOMEHIYETCS IIPUMEHEHHE TEeIUIOBH30pOB. JIOIyCKaeTcst IpUMEHEHHE
ITUPOMETPOB.
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40 3JIEKTPOOBOPYJOBAHUE AT'PEI'ATOB U3MEHEHUSA
CKOPOCTH MEXAHU3MOB COBCTBEHHBIX HYX/{

ArperaTel n3MeHEHHs1 CKOPOCTH — 3TO arperatsl 4acTOTHO-peryiupyemoro mnpusopa UPII u
ycTpoiicTsa mnasHoro mycka YIIII, npumeHseMsle Ha COOCTBEHHBIX HyxKaax JIHOO 11 obecriedeHus
IaBHOro paseopora ¢ Hyns (YIIII), mubo 1y pasBopoTa U MOCIEYOLEero yipasneHus pabouei
ckopocteio (UPIT). B 3aBucumoctu ot mouiHoctn Mexanusma CH arperatel M3MEHEHHs CKOPOCTH
MOTYT MMETb HOMHHAJIbHOE HANPsDKEHHE KaK HUKe, Tak U Beimie 1000 B.

B cocraB kommiekra moctaBkd UPII u VIIII 0OOBIYHO BXOAWT CJIEAVIOLIEE CHIIOBOE
obopynosaHue:

- TUPUCTOPHBII UIN JUOAHBII BBIIPSMUTEID,

- CHJIOBOH Apoccelb Ha (peppOMarHUTHOM CepACHHIUKE,

- CUJIOBOM MHBEPTOP U3 YIPABISIEMbIX KJIFOUEH,

VYkazaHus 0 IpOoBepKe U KOHTpoJo cucteM ynpasienus YPIT u VIIII, mpuBoasTcs B MaTepuanax
H3TOTOBUTENSI HA 3TU KOMITJIEKCHBIE arperaTsl.

40.1 I1, K. U3mepenne cONpOTHB/ICHUS U30JISIIHHI

HopMbI Ha BeTMYHHBI CONPOTHBIICHHUS H30JIALNN, H3MEPAEMOro npu Temreparype ot 10 1o 30 °C,
npusenens! B Tabmmue 40.1.

40.2 I1, K. UcnbiTaHus1 NOBbILLICHHBIM HANPSIAKEHHEM
MPOMBIIIICHHOH YaCTOTHI

3HaueHNe  WCIBITATENBbHOTO  HANpPsXKEHMs  NPUHUMaercs  corjlacHo  Tabmume  40.1.
IIpomomKUTENEHOCTE PUIIOKEHHS] HCIIBITATEIbHOTO HANPsKEHHU 1 MHH.

40.3 11, K. I3mepenne conpoTHBJICHHS] HOCTOSTHHOMY TOKY
00MOTOK (PHJIBTPOBBIX PEAKTOPOB H CIVIAKHBAIOLIHX
JIpoccesieii arperaTtos

W3mepeHusi COMPOTHUBIEHUI NPOU3BOLATCSA MPH YCTAHOBHBILIEWCS] TeMIepaType, Onn3koil K
TeMIlepaType OKpyskarolnel cpenel. FI3aMepeHHOe CONpOTHBIICHHE I CPABHEHHS €r0 C JaHHBIMU
M3TOTOBUTENS WM [AHHBIMH IIPEABIYINMX M3MEPEeHHH NPUBOAMTCA K COOTBETCTBYHOLIEH
TEMITIEPATypE.

Comporusrenne 0OMOTOK He NOJDKHO OTIIHYAThes Oonee 4eM Ha 5 % OT AaHHBIX U3rOTOBUTENS
WJIY AaHHBIX MPEABIAYIIUX U3MEPEHH.

40.4 11, K, T. IIpoBepka KOMMYTallMOHHO# annapaTypsl H
anmnapaTtypsl COOCTBEHHBIX HYK] arperara
ITpoBepxa MPOU3BOTUTCS B COOTBETCTBUY C HHCTPYKIMSIMH H3TOTOBUTENA H paszaenom 32.

40.511, K, T. IIpoBepka THPHCTOPHBIX H AHOAHBIX
npeoOpa3oBareieii (BbINPSIMHTEIL H HHBEPTOP)

H3mepeHune CONPOTHUBIIEHNS 1 UCIIBITAHHE MOBBIIICHHBIM HAMPSDKEHHEM H30JISILUHI HPOU3BOIATCS
B coOTBeTCTBIH ¢ Tabnuueit 40.1.

IIpousBonATCs: TMAPaBINYECKHE HUCIBITAHUS NOBBIIICHHBIM AABJICHUEM BOIbI THPHCTOPHBIX U
IHONHBIX MpeobpasoBaTenell ¢ BOASHON CHCTEMOM OXJraxkaeHus. BeuiunHa JaBJIeHUs U BpeMs ero
BO3MEHMCTBYS JOJKHBI COOTBETCTBOBATh HOPMaM M3TOTOBHUTENIEH HA KAXBIH THI MpeobpasoBaTeis.
BrInosnHsAeTcs IOBTOpHAs! MPOBEpKa U30JALUY Ipeobpa3oBaTeeii mociie 3anoiHeHHs JUCTUUISITOM
(cM. Tabnuiy 40.1).

[IpoBepsieTcss  OTCYTCTBME MNPOOUTHIX ¥ ODOPBAHHBIX  MOJNYNPOBOJHHMKOBBIX  MpPUOOPOB,
noBpexaeHHbIX RC-11emnel ¢ IOMOIIBI OMMETPA C MCTOUYHUKOM [TMTAaHUS HE MeHee 3 B.
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Tabmmra 40.1. ConpoTHBIEHNS M30MALIMN U UCTIBITATEILHOE HAMPSDKEHHIE

H3mepeHue COMPOTHUBICHUS U30JALIAN

HcnpiTaHus OBBIIIEHHBIM

HanpsbKeHHEM
o~ MunumaneHOe 3HaueHue
HcneiTyeMelit 00bekT Hanpsxenue Kareropus IIpumeyanus
3Ha4YeHHUe . | ucHbITaTeILHOrO
MeraoMmeTpa HCTIBITAaHU I
CONPOTHUBJICHHS HANPSDKSHAUS
B Mom
08 OTHOCUTENBHO KOopIyca U
1. TupucTopHbBI# WK > COEUHEHHBIX C HUM BTOPUYHBIX
. HCIIBITATENbHOTO o
JIUOTHBIN 2500 5 ILK ueneit yrpasieHNs (MepBUYHBIX
HANPSDKEHUS
BBIIPAMHTEIL Ha 6 KB. 06MOTOK MMMy JIbCHBIX
U3rOTOBUTENIS
tpancdopmaropos CYT).
o OTHOCUTENBHO KOpTyca H
2. TupuCTOpHBII HITH 0,8 pry
o CO€AMHEHHBIX C HUIM BTOPHYHBIX
IUOMHBIN HCTBITATENbHOTO .
500 10 ILK ueneii ynpasieHus (MepBUUHBIX
BBIIIPSIMUTEND Ha HarpsKeHHs
0OMOTOK MMIYJILCHBIX
0,4 xB. HU3TOTOBUTEJIS
tpancdopmaropos CYT).
3. Cunosoii punsTp 0,8
HU3KOH 4acTOTHI U3 HCIIBITATENILHOTO
occens Ha HANpPsDKeHUs!
Ap 2500 5 ILK p OTHOCHTENBHO KOpITyCa
¢beppoMarHuTHOM H3TOTOBUTEJNIS
CepACUYHUKE U 0OMOTOK
émkocreit Ha 6 kB Jpoccenst
4. Cunosoit punerp 0,8
HU3KOM 4acTOTHI U3 UCIIBITATENbHOTO
occens Ha HAIPSHKEHUS
Ap 1000 10 ILK p OTHOCHUTENBHO KOpIyca
¢beppoMarHuTHOM H3TOTOBUTEIS
CepaevHuKe U 0obMoTOK
émkocreli Ha 0,4 kB Jpoccenst
0.8 OTHOCUTENBHO KOpIyCa 1
5. CunoBoii HHBEPTOP i COEMHEHHBIX C HUM BTOPUYHBIX
HCIIBITATENbHOTO o
U3 YIIPaBJIEMbBIX 2500 5 ILK eneii ynpasyieHus (EpBUYHBIX
a HAaIpPsOKEHUs]
Kkmoueit Ha 6 kB. 0OMOTOK MMITYJIbCHBIX
U3rOTOBUTEIIA
TpaHcopmaropos CYT).
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HsmepeHue CONPOTUBIEHUS H3OISALUM

Hcnpiranus NOBBIILIEHHBIM

HaNpsHKCHUEM
o MunuMansHoe 3HayeHue
Ucneityemsblii o0bexkt | Kareropus | Hampspkenue Kareropus IIpumeuanwist
o 3HaueHNe ., | KCIBITATEIBHOTO
UCTILITAaHUH | MeraoMMeTpa UCTIbITAaHUN
CONPOTHUBICHUS HaNpsKeHNS
B Mowm
0.8 OTHOCUTENBHO KOpIlyca U
6. CusoBoi HHBEPTOP ’ COCIMHEHHBIX C HUM BTOPHYHBIX
UCIIBITATEIIbHOTO o
13 YIIPaBJISEMBIX ILK 500 10 IL K nenel ynpasneHus (TepBUYHBIX
o HaIpsDKEHUS
xkioueilt Ha 0,4 xB. 0OMOTOK MMITYJIbCHBIX
HU3TOTOBUTEIIA
tpanchopmaTopos CYT).

IMpuMeuanue— CwioBbic Kabeau NPOXOIIT HCTILITAHUA B COOTBETCTBHU C HOPMATHBAMH HA HHX OJHOBPEMCHHO C OCHOBHBIM 000Dy I0BAHHCM.
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IIpoBepsaeTcs UENOCTHOCTb MNApPAJUIECIbHBIX BETBEH IUIABKOH BCTABKM KaXXAOTO CHIIOBOTO
MPEAOX PAHUTENS ITYyTEM U3MEPEHHS CONMPOTHUBIECHHS NTOCTOSSHHOMY TOKY.

IIposepsiercs:

- COCTOAHHUEC U3OJIALUNN CUCTEMBI YITPABJICHUA TUPUCTOPOB WJIH THOOOB,

- JMama30H yrja peryjupoBaHus NPU BO3AECHCTBUUM HA CHUCTEMY YIIPABJIEHUS THPHUCTOPOB
BBINIPSMUTEIIST 1 HHBEPTOPA.

ITposepsiercst arperat npu pabore Ha aBuratensb. IIpu 3TOM MpoBepsieTcsi 3Ha4YeHHE OOPATHBIX
HaNpsDKEHUH HAa TUPUCTOPAX ¢ Y4€TOM KOMMYTALMOHHBIX NIEPEHANPSKEHHUI.

40.6 I1, K, M.! MismMepenue TemMneparypbl CHIOBBIX
NOJIyNIPOBOJHHKOBBIX NPHOOPOB, IMH H APYTHX
KOHCTPYKTHBHBIX 3JICMEHTOB IIpeodpa3oBareJiei

! TIpu paborax no xkateropuu I1, K u3MepeHus BHIMONHAXOTCA 11 arperatos UPTT mocie yCTAHOBICHHS TCIIOBOTO
peX¥Ma IpU HOMUHAIBHOM HATpys3Ke, a [yt arperatoB YIIIT cpasy mocnie pa3sBopoTa.

TeMnepaTypbl 31€MEHTOB HE AOJLKHBEI IIPEBHIIATE HOPMATUBBI, JOMYCTUMBIE [0 WHCTPYKLIUSIM
H3TOTOBUTEJIS 1 HACTOSILIIEMY CTAHIAPTY.
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41 CTATHYECKHUE YCTAHOBKH VIS IIOTPEBJIEHUA U
BbIJIAYY PEAKTUBHOU MOIIHOCTH

41.1 O0mue cBeneHus

B paspene npusozsaTcs oObEM UM HOPMBI HCNIBITAHHI CHIIOBOIO OGOPYNOBAHMS CTATHYECKHX
YCTaHOBOK /i MOTPeONeHNs U BbIOAud peakTUBHOI MowmmHocTH (manee YPM), HCMONb3YEMBIX B
SNIEKTPUYECKUX CETSX JUIsl KOMIIEHCALMM PEaKTHBHOI MOILHOCTH, PEryJIUpOBAHMUS HAMpPSKEHUS U
TIEPETOKOB MOIIHOCTH, B TOM 4HCJI€ C IPUMEHEHHEM CTaTHYECKUX CHUIIOBBIX Mpeodpa3oBaTeeii.

TpeboBaHus MPUBOASTCS AJIsI ClEAYIOMUX BHAOB YPM:

1. Vmpasmsemsie myHTHpYIOIHE peaktopsl (YIIIP), conepxaiue:

— anexrpoMarauTHYIO 9acTh YIIIP (peakrop ¢ mopMarHu4HBaHUEM),

— TpancdopmaTopHO-TIpeoOpasoBaTeNbHbIIM OIIOK;

— TpaHcdopMaTopsl TOKA,

— TpaHcOpMaTOpPbI HATIPSHKEHUS,

— CHCTEMY aBTOMAaTHYECKOTO YIIPABIICHUS.

2. Crynenuaro-ynpasisieMble peaktopHsle rpyrmsi (CYPI), conepskamue:

— KOMIIEHCHUPYIOIIYE PEaKTOPHI,

— TpaHcOpMaTOPBI HATIPSKEHHUS,

— TpaHcdopMaTopsl TOKA;

— poeikjnouarenu CYPT,

— CHCTEMY aBTOMAaTHYECKOTO YIIPABICHUS.

3. Tupucropno-peaktopHblie rpynmnsl (TPI'), conepxkainue;

— BCTPEYHO-NapajuielbHble TUPUCTOPHBIE BEHTHIIH;

— KOMIIEHCHUPYIOLLIE PEAKTOPHI,

— TpaHc(opMaTOPbI HATIPSIKEHHUS,

— Tparc(opMaToOpsI TOKA,

— BeIKJIEOUaTenu TPT

— CHCTEMY aBTOMAaTHYECKOTrO yIIPABICHUS;

4. Crynenuaro-ynpasisiemsie konnencaropusie rpynnbl (CYKI), conepxamue;

— KOHZIEHCATOPHBIE YCTAHOBKH;

— TpaHCHOPMATOPBI HATIPSIKEHUSL,

— Tparc(opMaToOpsI TOKA,

— Beikmogarenu CYKT;

— CHCTEMY aBTOMaTHUECKOIO yIIPaBIEHUS;

5. Craruueckue Tupucropasie kommencaropsl (CTK), cogepsxarie:

— BCTpEYHO-TIapajliebHble THPUCTOPHBIE BEHTUIIH,

— KOHZIEHCATOPHBIE YCTAHOBKH;

— KOMIIEHCHUPYIOILI€ PEAKTOPHI,

— (bUIBTPOBBIE PEAKTOPBI,

— TOKOOTPaHUYHBAIOLINE PEAKTOPBI,

— THPHUCTOPHO-peakTopHbie rpymmsl (TPI);

— (punpTpOKOMIIEHCHpYIOIIKEE YCTPONCTBA,

— pBoaHble BhikmouaTen CTK;

— BpIkmodaTenu TP

— BBIKJIFOYATENH KOHAEHCATOPHBIX YCTAHOBOK.

B obmem ciydae B cOCTaB OCHOBHOTO KOMILUIEKTa CHJIOBOTO 3JIEKTPOOOOPYAOBAHYS BCEX BHIOB
YPM sBxoguT cieayoliee 3JeKTpuieckoe 000pyaoBaHHE:

- DIYHTUPYIOIIHE peakTopsl (TpaHCHOPMATOpPDI) C OAMarHUYMBAHHEM,

- PEaKTopbI;

- THPUCTOPHBIE NpeoOpa3oBaTesy;
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- KOHJICHCATOPHBIE YCTAHOBKH.

Jonomaurensaoe obopyaosanue YPM, He Bxopsiiee B KOMIUIEKT MocTaBku YPM:

- BBICOKOBOJIETHBIC BHIKIIFOUATENH, TPEHA3HAYEHHBIE U HoakmodeHnst YPM k snektpoceTu
WK K TPETU4HON 0OMOTKE aBTOTpaHc(OpMaTOpa CBSI3H, a TAKKE MOAKIIOUEHHIO cTyneHeii YPM,

- TOKOHPOBO/IBL, PEAHa3HAYECHHBIE JIsl NOAKIIIOYEHMs] CUIIOBOTO 3JiekTpoobopynosanus YPM,

- BBICOKOBOJIbTHBIE KaOenu, npeiHa3sHaYeHHbIE UL oAKoYeHus YPM;

- TpaHC(OPMATOPBI HAIIPSKEHHUS,

- TpaHC(HOPMATOPHI TOKA.

IIpu oTkyIOHEHHH cocTaBa dJekTpoobopymoBanust YPM OT yka3saHHOrO BBIIIE BBINOJIHAETCS
COOTBETCTBYIOINAst KOPPEKTHPOBKA OOBEMOB MCITBITAHUIA.

Ipu mammunu y YIIP cucremsl oxyaxaeHns siekTpoMarHutHoi yactu (OMY) tuna M, [T unu
JU{ ucnobiTaHus W NPOBEPKH JOJDKHBI MPOBOIMTCS B COOTBETCTBHH C TPEOOBaHHSMH, KOTOpbIE
SIBJIAIOTCS. OOLIMMM JUIsI MACJsHBIX IIYHTUPYIOLIMX PEaKTOPOB M CHIIOBBIX TpaHC(HOpMaTOpoB
(pasmen 9).

KoHTponb kayecTBa 3J1€KTPOU30IILIMOHHOIO Macia A0JDKeH ObITh OpraHu30BaH B COOTBETCTBHU
¢ pazzenoM 31 i HHCTPYKIUSIMHU 1O KCIUTYaTallHiy H3TOTOBHTES.

HcnbiTanuss ¥ IPOBEPKH BBIKIIOYATENIed (BAKyYMHBIX HIIH 3JIEFa30BbIX) U pa3beNUHUTENEH
JIOJDKHBI COOTBETCTBOBATH TpeOOBaHMsAM pasneios 15, 16, 17.

ITpu npumenernun B CYPI peakTopoB 6e3 MarHATHO#H CHCTEMbI HEOOX OUMO MPOKOHTPOIUPOBATH
PACIONIOXKEHHE 3aMKHYTBIX METAJUIMYECKUX KOHTYPOB W METAJUIOKOHCTPYKLHI OT OOMOTKH
peakTopa Ha pacCTOSIHUM HEe MEHee €€ MHaMeTpa, a pPacCTOsSHHE MeXIy OCSIMH cocenHux (a3 He
MeHee 2-x [uameTpoB oOMoTku. IIpu 5TOM HukHHE MeTain4eckue (aaHLbl OMOPHBIX U3OJSTOPOB
JOJDKHBI OBITH COENUHEHbl ¢ OOIMM KOHTYpOM 3a3eMiieHusi moacTaHuuu Oe3 oOpasoBaHust
3aMKHYTBIX KOHTYPOB.

ITpu npumenennu B CYPI™ peakTopoB ¢ MarHUTHOI CHCTEMOMH HCHBITAHUS U POBEPKH JOJDKHA
IIPOBOIUTLCS] B COOTBETCTBUH € Pa3feNioM 9 Kak Ui CHIIOBOTO TpaHchopMaTopa.

HcnblTanus U NMPOBEPKU KOMIICHCHPYIOLIMX PEAKTOPOB IOJDKHA YAOBIIETBOPSITH TPEOOBAHUAM
pasnena 24 HaCTOSIIEro CTaHAapTa B YaCTU PEAKTOPOB O€3 MArHUTHOMN CHCTEMBIL.

IIpy ucCHbITaHUSAX U IPOBEPKAX BCTPEUHO-NApPAJUIENbHBIX THPUCTOpHBIX BeHTWiel (BTB)
3anpernaeTcsi MPOBOMUTH BBHICOKOBONBTHBIE ucnbiTanus BTB mnpu oTCyTCTBHE OXJIaXXIaroLIeii
JKUIKOCTU B CHCTEME OXJIAXKICHHSL.

KauectBo oxnaxkparomeii sxuakoctid BTB nommkHO cooTBeTCTBOBATh TPEOOBAHUAM HHCTPYKLIMH
HU3TOTOBUTEIIS.

Hcnpltanus ¥ TNPOBEPKH KOHAEHCATOPHBIX YCTAHOBOK (TPYII) IOJKHA COOTBETCTBOBATh
TpeOoBaHMsIM paserna 26 U HHCTPYKIHAM H3TOTOBHTEIIS.

Hcnbrtanus u npoBepku koMreHcupyromux peaktopoB (PK) u peakTopoB ¢misTpoBeix (PD),
BXOISIIMX B COCTaB (uiIbTpOKOMIEHcHpyroumx yctpoiicts (DKYVY), nomkHa yIOBIETBOPATDH
TpeOOBaHUsIM U HHCTPYKLIUSIM U3TOTOBUTEIISL.

Hcneitanus u mpoBepku koHaeHcaTopHbx ycraHoBok (KVY) u KV, Bxomsuux B cocra OKY,
JIOJI’KHA COOTBETCTBOBATh TPEOOBAHUAM U MHCTPYKLUSIM U3TOTOBUTEIS.

Hcrneiranua ¥ IMPOBEPKH THPHCTOPHBIX BEHTHJIEH HOJDKHBI yAOBJIETBOPATH TPEOOBaHUSIM U
HHCTPYKLAAM U3TOTOBUTEIISL.

I'mppasnuueckue ucneitannss BTB  sBmstroTcst 00s3aTeNbHBIMEM IIOCHE JIFOOOTO pPEMOHTA,
CBSI3aHHOTO € 3aMEHOI MIIH PEMOHTOM 3JIEMEHTOB CHCTEMBI OXJIAUKIEHMSL.

B cnydae peBM3MH I PEMOHTa OOOPYIOBaHHS BBICOKOBOJITHBIX TUPUCTOPHBIX BEHTHJIEH MO
OKOHYaHUH BOCCTAHOBUTEJIbHBIX PaOOT TOJKHBI OBITh IPOBENEHBI:

- npoBepKa GyHKUMOHUPOBAHNS THPHCTOPHBIX STUCEK;

- IPOBEPKA 3aIUT TUPUCTOPHBIX sTUEEK OT NEePEHAIIPSKEHNS,

- WCIIBITAHUS 3JICKTPUYIECKON MPOYHOCTH W3OJALMHM BEHTWIA HAIPSDKEHUEM MPOMBILUICHHON
4aCTOTBL



209

ITocne orkmouenust YIIP ocMOTp W KOHTPOJIB COCTOSHHS €ro 0OOpPYHOBaHHS HEOOXOIHMO
MPOBOAMTL 4Yepe3 BPeMsl, YKa3aHHOe B HHCTPYKLUHM MO OKCIUTyaTallud M3rOTOBUTENS, C
00sI3aTeNbHBIM KOHTPOJIEM HAIMYHsI HANPSDKEHHsT Ha 000pPYA0BaHUH MOABEPraroLIerocss OCMOTPY,
T.K. B CBSI3U C GONBINON WHAYKTUBHOCTBIO M MOCTOSHHON BPEMEHH pa3MarHHYMBaHUS OOMOTOK
SNIEKTPOMATHUTHON YaCTH PEAKTOpa OCTATOYHOE MOJMATHUYHUBAHHE M OCTATOYHBIH TOK B 0OMOTKE
yrpasienusi (OY) MOTyT COXPaHSTHCS AJMTENBHO, a TIPH Pa3phbiBe LEMH OT MOJYIPOBOAHUKOBOTO
npeobpasosatens (ITIT) k BbiBogaM OY MOXKET NPUBECTH K MOSBICHUIO HATIPSDKSHHUS.

Tpebopauus TexHHKH OE30MACHOCTH TPH 3KCIUIyaTallid KOHAECHCATOPHBIX OaTapedl IOJDKHEI
COOTBETCTBOBATh TPSOOBAHUAM M MHCTPYKIHSM H3TOTOBUTEIIA.

VYka3aHus 1O NpoBepke W KOHTPONIO CHCTEM YIPABJICHUS, ABTOMATHYECKHX PEryJSTOPOB,
YCTPOMCTB 3alINTHI, ABTOMATUKH, TEXHAYECKOTO AUarHocTupoBanus, csaseit ¢ ACY TII xoropsivu
ocHamaroTcss YPM, npuBoasATcs B MaTepHaiax U3rOoTOBUTENS Ha kaxablii Tun YPM, B IlpaBunax
TEXHHYECKOro obcnyxuBaHusi yctpoiictB P3A, cneuuajbHbIX METOMUYECKUX YKA3aHHWSAX MO
HaJlaJIKe.

BbInonHEHHEe  WMCMBITAHWA W OPOBEPOK  HA  3HEProoOBEKTE  BCEro  KOMILIEKCA
371eKTPooOOPYIOBaHHS M AIapaTypbl, BXOAAIIMX B COCTaB YPM, BBINOJIHAETCS MO CHEHATbHBIM
IIporpaMmam, pa3paboTaHHBIM C y9acTueM u3rotoButens YPM wu ¢pupmel — mocrasuyka YPM.

41.2 N3mepenne CONPOTHBJICHUS H30JISIHA

HopMbl Ha BEMMYMHBI CONPOTHBICHHUS H3OJSILUH, H3MepseMoro mpu temneparype 10-30 °C,
npuBeneHsl B Tabmuue 41.1.
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Tabnuua 41.1. CompoTrBieHNe H3OIANNHI U UCIIBITATENbHOE HAPSKEHHE

HsmepeHne conpoTUBIEHUs U30MISLUN

HcnbiTanue NOBBIIIEHHBIM

YIPaBJICHUA U T.A., IPUMbBIKAOIINE
K npeobpazoBaTeniM OTKIIFOUEHHbBIE

HATIPSDKCHUS]
W3TOTOBHUTENS AJIs

HaIpsKEHHEM
" Kare- Hanpss | MunumansHOe
HcnbITyemslit 00BEKT 3HaueHHe ITpumeuanue
ropust | 210xenue 3Ha4YeHHe Bun
., | HCTIBITATENILHOTO
HCTIBI- | MEraOMMe | COIIPOTHBJIEHHUS | ICITBITAHUH
o HANPSKEHUS

TaHUH Tpa, B |m3omauun, Mom
1. TupucropHsiii npeobpasosarens| II K 2500 5 I1 0,8 (OTHOCHUTENBHO KOPNYCa U COEUHEHHBIX C
(TII), cunoBble TOKOBEAYLINE LIEMN HCIIBITATENBbHOTO [HUM BrOpuuHbIX Lened TII (mepBuuHbIX
npeoOpasoBareniel, CBS3aHHBIE C HATIPSDKEHUS] 06MOTOK UMIYJIbCHBIX TPaHCHOPMATOPOB
TUPUCTOpPAMU  3aIIUTHBIE  LENH, nsrorosurenis TIL|CVT, OJIOK-KOHTAaKTOB CHJIOBBIX
BTOpUYHbIE OOMOTKM BBIXOAHBIX HO He MeHee 0,8|mpemoxpaHuTesieil, BTOPUYHBIX OOMOTOK
TpaHchHOpPMaTOPOB CHCTEMBI HCIIBITATENBHOTO [TpaHCOPMAaTOpOB OeNUTENell Toka W

T.0.), npumbikaroumx k TII cumoBbx
9JIEMEHTOB CX€Mbl (BTOPUYHBIX OOMOTOK

kxabenu:

pa3benuHHUTENH, HEePBUYHBIE 00MOTKH poTopa [TpaHCc(hOPMATOPOB COOCTBEHHBIX HYXKA.)

0OMOTKH TpaHchOpMaToOpoB

COOCTBEHHBIX HYK].
Tupucropst (aHOm®L, KaTOBbI,
ypasisroie 9JIEKTPOBI) npu
WCIIBITAHUSX TOJDKHBI OBITH 3aKOPOYEHBDI,
a  OJOKM  CHCTeMBI  yOpaBJCHHs
tupucropamu CYT  BBIABHHYTHI 13
pazbeMoB

2. TokompoBoabl, CBSA3BIBAOILUE

HCTOYHUKH MUTaHUS c

THUPHCTOPHBIMU

peoOpasoBaTesaMy, CHJIOBBIE
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I/IsMepeHMe CONPOTUBJICHUA U3OJISALIUNA

HcnbiTanue noBbIIIEHHBIM

HaInpsoKeHHEM
o Kare- Hanpss | MunumanbHOE
HUcnbITyemblii 00BEKT 3HaueHne TIpumeuanue
ropus |210xeHue 3HAYCHHE Bun
., | UCIIBITATETIBHOTO
UCIIBI- | METaOMMe | CONIPOTUBIICHUS | UCIIBITAHHI
o HaIPsHKEHS
TaHUN Tpa, B |u3omauuu, Mom
- 6e3 npucoenuHeHHOH annaparypsr| II, K 2500 10 IT 0,8 OTHOCHTENBHO «3eMIINY 1 MEXAY (hazamu
UCTIBITATEJIHOTO
HAIIPsDKECHUS
U3TOTOBHTEJIS
TOKOIIPOBOZIOB
- C IPUCOEIMHEHHON anmnaparypoit ILK 2500 5 II 0,8 To xe
UCTIBITATENBHOTO
HATPsHKEHHUS
HU3rOTOBHUTENIS
00MOTKH poTOpa
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41.3 UcnbITaHusl NOBBILIEHHBIM HANIPSI’KEHHEM
NPOMBILLIIEHHONH YaCTOTHI

3HaueHWe  WCMBITATETbHOIO  HANPSDKEHWS  INIPUHUMaercs  coracHo — Tabmmme  41.1.
IIponomKUTENEHOCT IPUIIOKEHNS MCTIBITATEIbHOTO HANPSDKEHNS 1 MUH.

41.4 11, K. 3mepenne conpoTHB/IECHUS NOCTOSIHHOMY TOKY
00MOTOK TpaHncdopMaTopoB, peakTopos B YPM

H3mepeHus: CONMpOTHBIEHUN NPOMU3BONATCS IIPU YCTAHOBMBILEHCsI TeMIiepaType, Onu3koi k
TeMIIepaType OKpy:Karollel cpenbl. M3MepeHHOe CONpOTHUBIIEHHE AJIsl CPABHEHUS €r0 C JaHHBIMU
U3rOTOBUTEJISI WM  JaHHBIMU HPEABIAYLIUX 1/13MepeHm71 NMPUBOAUTCA K COOTBe’TCTBy}OH_[eﬁ
TeMIrepaType.

CormporuBieHne 0OMOTOK AOJDKHO OTJIHYAThCs Oojiee 4eM Ha 5 % OT JaHHBIX H3TOTOBUTEJS HJIA
JNAaHHBIX IPEIbIIYLIINX H3MEPEHHIL.

41.5 11, K. IIpoBepka TpancgpopmaTopoB, peakTopoB,
H3MEPHTEIBHBIX TPAHCHOPMATOPOB HANIPSUKEHHS H TOKA

IIpoBepka NPOU3BOAUTCS] B COOTBETCTBHH ¢ OObEMOM U HOPMaMH, U3JIOXKEHHBIMH B pa3zgenax 9,
10, 11, 24 ¢ yuerom 0coOEHHOCTEH BBIMIOJIHEHHUs! IPOBEPOK [UISi KOHKPETHBIX THIIOB aINMapaTypbl B
COOTBETCTBUH C IOKYMEHTAIMEH H3TOTOBUTEIS.

41.6 11, K, T. IlpoBepka THPHCTOPHBIX NpeoGpa3oBareJiei
YPM

I/IsMepel-me COITPOTHBJICHUA U UCIIBITAHHE MOBBIIICHHBIM HAIIPSDKEHUEM H3O0JIILUHN IPOU3BOAATCA
B COOTBETCTBHUH C Tabmuueii 41.1.

IIpous3BOAATCS THAPABIHYECKHE HCIbITAHHS [OBBILIEHHBIM [IaBJI€HHEM BOIbI THPHCTOPHBIX
npeobpasoBareneii (TII) ¢ BOOAHOW CHCTEMOM OXyakAeHWs. 3HaueHHe NABJIEHUS U BpPEMS €ro
BO3IEHCTBUA HOJKHBI COOTBETCTBOBATh HOPMaM M3TOTOBHTEJNIEH HA KaXXIbIH THI MpeoOpasoBaTes.
BemonnseTcs nosTopHas npoBepka m3oysiiuu TI1 nocne 3anoaHeHus AUCTHUILUIATOM.

ITpoBepsieTcss OTCyTCTBHE HPOOUTHIX THUPUCTOPOB, mNoBpexaeHHbIXx RC-ueneii. IIpoBepka
BBIMIOJIHAETCS C MOMOIIBIO OMMETPA.

IIpoBepsieTcsi LENOCTHOCTh INapajuieNbHbIX BeTBEH IUIABKOI BCTABKH KaXXAOrO CHJIOBOTIO
MIPEAOX PAHUTEIISI [TyTeM H3MEPEHMsl COIPOTHUBIIEHHS! MOCTOSIHHOMY TOKY.

IIpoBepsieTcst COCTOsIHME U3OJIILIMK CHCTEMBI YIIPaBJIeHHUs THPHCTOPOB, HANA30H PeryJIHPOBaHASA
BBINPSAMIICHHOTO HAPSKEHUS IIPU BO3AEHCTBUM Ha CUCTEMY YIIPaBJICHUS TUHPHCTOPOB.

Iposepsiercst TII npu paboTe nox Harpy3koil. IIpoBepka BHIMOIHSIETCS B ClieayroLeM o0béEMe:

- pacIpeneneHne TOKOB MEXKAY IapajuIeJbHBIME BETBSIMH ILIeY NpeoOpazoBaTeieil; OTKIOHSHHE
3HAUEHHI TOKOB B BETBSIX OT CpefHeapr(hMeTHIEeCKOro 3Ha4eHHs TOKa BETBH JOJKHO ObITH He Goree
10 %;

- pacmpezeneHnne o0paTHBIX HANPSKEHUH MEXTY TOCIENOBATEIbHO BKIFOUEHHBIMI TUPUCTOPAMU
C Y4ETOM KOMMYTALMOHHBIX IE€PEHANpPSDKEHN; OTKIOHEHHEe MIHOBEHHOIO 3Ha4eHHs O0paTHOro
HAaIPSDKEHUsI OT CPEHEro Ha TUPHCTOPE BETBHU He JOJKHO ObITh Oostee £20 %;

- pacmpeneseHue TOKa MEXAY MNApaUIeJbHO BKIIOYEHHBIMU MpeoOpa3oBaTe/siIMH, TOKH He
ZOJDKHBI OTNIHYaThesi Oosee dem Ha +10 % OT cpemHero pacuyeTHOro 3HAYEHMS TOKa dHepes
mpeobpas3oBareip,

- pacHpezeseHre TOKA B BETBIX ONHOUMEHHBIX I1JIed ITapajuleibHO BKIIFOUeHHbIX TI1; oTKIIOHeHue
OT CPeHEro PacueTHOrO 3HAYEHHUS TOKA BETBU OJHOMMEHHBIX IUIed He TOJDKHO ObITh Gostee £20 Y%.
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41.7 11, K, T. IIpoBepka KOMMYTAIMOHHOIi anmaparypbl,
annaparypsbl cOOCTBEHHBIX HYK1 YPM

IIpoBepka NPOM3BOAUTCS B COOTBETCTBUM C MHCTPYKLIMSIMHI U3TOTOBUTEINS U pazfaenamu 12-17, 28,
33.

41.8 11, K, M.! U3mepenune TemnepaTyphbl CHIOBBIX
THPHCTOPOB, NPEAOXPAHHTEJICH, IIHH H APYTHX Y1EeMEHTOB
npeoGpasoBareJiel H IKa(oB, B KOTOPbIX OHH
PaCHOJIOKEHbI

' TIpu pa6orax mo kateropuu I, K H3MEPCHHS BBIIOIHAIOTCA B PEKHMAX MAKCHMATLHOM HATPY3KH MO PEAKTHBHON
MomHocTH YPM.

TemnepaTyppl 2JIEMEHTOB HE JOJDKHBI MPEBBLIIATH NOMYCTUMBIX IO HMHCTPYKLUAM
U3rOTOBUTENEN.

IIpu mpoBepke peKOMEHAyeTCs NPUMEHEHHE TeIUIOBU30poB. Jlomyckaercs MpHMEHEHUe
NUMPOMETPOB.
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42 CUCTEMBI OITEPATUBHOI'O HIOCTOAHHOI'O TOKA

OObéMBI U HOPMBI HCHBITAHHH CHCTEM MOCTOSHHOIO ONEPATHBHOIO TOKA SHEProoOBEKTOB,
BKJIFOYAIOLIHE IIMTHI MOCTOSHHOIO TOKA, 3apsiIHO-TIOA3APSAHbBIC YCTAHOBKH, JOJDKHBI BBITOJIHATHCS
B COOTBETCTBHU C TpeOoBaHusAMH pa3penos 5, 10, 11, 18, 24, 27, 30, 33, 34 wacrosiimero cranaaprta
U MHCTPYKLMH MO SKCIUTyaTalllii H3TOTOBHUTENEH 000pyIOBaHUS.

42.1 KoMIJIeKCHOE JHATHOCTHYECKOE 00CIeN0BANHE

KommnekcHoe auarHocrudeckoe obcnenosanve (KJIO) COIIT npoBOAMTCS MO OTAENBHBIM
IporpamMMam ¢ yaeroM Tpedopanuii [61] u pekomeHnaumii myHkTa 4.22 HACTOSINETO CTAHAAPTA.

KommnekcHoe nuarnocruueckoe obcnenosanue COIIT pekoMeHyeTcs IPOBOAUTD:

- B Cllydae OTCYTCTBHS AMHAMHKH W3MEHEHWi AHArHOCTUPYEMBIX I1apaMETPOB B CTOPOHY
yxyauieHus: nocie 12 jer ¢ Havyana skcruryatauuu COIIT, a B manbueiimem 1 pa3 B 4-6 ner mo
PEIICHUI0O TEXHUYECKOTO PYKOBOAMTENST HA OCHOBAHMH  DPE3YJIbTATOB  MEPUOAHNYECKOrO
PErIaME€HTHOI'O KOHTPOJIA,

- Jutst 000pynOBaHuUs, OTPabOTaBLIEr0 YCTAHOBJIEHHbIE HOPMATHBHOM JOKYMEHTALUEN CPOKH, - O
PELICHHI0 TEXHUIECKOTO PYKOBOIMTENS, BHE 3aBUCHMOCTH OT TEXHHYECKOrO COCTOSHHS,

- mpu OOHAPYXKEHHM IHHAMHKH H3MEHEHHH [HarHOCTHPYEMbIX IapaMeTpoB B CTOPOHY
YXYIIICHUS B PaMKax IJJAHOBOIO KOHTPOJIS HJIIM MOHMTOPHHIA,

- IpA HEOOXOAMMOCTH NPOBEAEHHS KAIHUTAJIBHOIO PEMOHTA.

IlIpu neobxomumoctu muiA nposedeHus KJIO TEXHHYECKOTO COCTOSHUS TPUBJIEKAIOTCS
OpraHHu3aLyy, CreluaIU3UpYIoLIMecs B 00nacTu TexHudeckoro quarnocruposanust COIT.

OObem koMmuiekcHOro Auarnoctudeckoro obcnenosanusi COIIT ompenmensieTcss pelieHHeM
TEXHUYECKOrO PyKOBOAUTEIS CYOBEKTA BJIEKTPOIHEPTETHKH.

PexkoMeHAyeTCsI CISAYIONIHIA O0BEM:

- COCTAaBJICHHE MCHOJNHUTENbHOH cxeMbl muTa moctosHHoro Ttoka (I{IIT) u Toko-
pacrpenenuTenbHOl ceTu;

- pacuéT U U3MepeHne TOKOB KopoTkoro 3aMeikanus (K3) B pacmpenenurensHoil ceTy;

- TpOBEpKa OTKIIOUAomell CIOCOOHOCTHM aBTOMATMYECKHMX BBIKIIOYATENel M IJIaBKUX
NpenoXpaHuTenes;

- IPOBEPKY UyBCTBUTEIBLHOCTH 3AIUTHOM KOMMYTAILIOHHOI! annapaTypbr,

- IPOBEPKY TEPMUUECKON CTOMKOCTH Kabereii mpyu MeTaimnndeckux K3;

- TIPOBEPKY HEBO3ropaeMocTH Kalenel mpu OTKa3e OCHOBHOM 3aiquthl U CpadaThIBAHUH
pe3epBHOIt Tpu MeTanyeckux K3;

- IIPOBEPKY CENEKTUBHOCTH 3AIUTHBIX alIapaTos;

- IPOBEPKY COCTOSIHHSI KOHTAKTHBIX COENMHEHHIA;

- OIIpeNeNIeHNe TEXHNUECKOTO COCTOSHUS aKKyMyJIATOPHO! Oarapen;

- IPOBEPKY PaboTOCHOCOGHOCTH 3aPSIIHBIX YCTPOMCTB;

- U3MepEeHHe EMKOCTH CETH Ha «3EMJIIOY,

- POBEPKY paboTOCIIOCOGHOCTH YCTPORCTBA KOHTPOIIS U3OJISALIMHE;

- MPOBEPKY paboTOCIOCOGHOCTH 3alIMTHBIX KOMMYTALMOHHBIX aMMNapaTos;

- U3MEPEHHUE YPOBHEN KOHAYKTUBHBIX IIOMEX B TOKOPACIIPEENUTENbHOMN CETH,

- IPOBEPKY BBINONHEHUs ycnosuilt IMC npu UMUTALUN BO3EHCTBISI UMITYJIbCHBIX TOMEX;

- npoBepky AB mo myHkTy 33.8.1;

- TEIIOBU3HOHHBIH KOHTPONB BIEKTPOOOOPYAOBAHHS NPOUSBOOHUTCS B COOTBETCTBHH C
ykasaHusaMu [29] u npunoxenus J1,

Io pesynsraram KJO COIIT momkHBEI OBITH IpPEACTaBIEHBI COOTBETCTBYIOLIHE IIPOTOKOJIBI
u3MepeHuit u pacuéros, zakmouenue o cocrosiuuu COIIT, BenoMocTb fedeKToB 1 peKOMEHIALMH
IO YCTPaHEHUIO Oe(eKTOB B COOTBETCTBUHM C TpeOoBauusmu [61].
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43AI'PEI'ATbI U UICTOYHUKHU BECIIEPEBOHHOI'O
INMTAHUA

OGbéMBI U HOPMBI HCIIBITAHMI arperaTtoB ¥ UCTOUHHMKOB OecmepeboiiHoro murtanus (ABIT)
JOJDKHBI BBIMIOHATBCA B COOTBETCTBUU ¢ TpeboBaHusiMu pazzmenos S5, 10, 11, 18, 24, 27, 30, 33, 34
HACTOSILLEro CTaHAapTa M HHCTPYKLKMI MO 3KCILUTyaTallii H3TOTOBUTE N 000PyA0BaHHS.

43.1. KommiekcHOe JHATHOCTHYECKOe 00c/1eI0BaHHe

Kommiekcnoe mmarnocruueckoe obcnenosanme (KJIO) ABII mpoBomuTcs mnoO OTAENBHBIM
nporpaMmMam ¢ yderoM Tpebosanuii [61] u pekomennauuii nyHkTa 4.22 HACTOALIErO CTAHAAPTA.

KommnekcHoe amarHocTHdeckoe oOcnemoBaHHE arperaToB M HCTOYHHKOB OecnepeboitHOro
MHUTaHAS PEKOMEHAYETCSI IPOBOMIUTD!

- B Cllyda€ OTCYTCTBHUA AWHAMHKH H3MEHEHUI AUArHOCTUPYEMbIX NapaMeTPOB B CTOPOHY
yXyAmeHus nocine 12 JeT ¢ Hayasa SKCIUTyaTaly CHIOBOro o0opyAoBaHuUs, a B fanbHeiiueM 1 pa3
B 4-6 JIeT O PEIIEHUI0 TEXHUYECKOTO PYKOBOAUTENS HA OCHOBaHUH PE3YJIbTaTOB NEPUOAUYECKOrO
perJIaMeHTHOT'O KOHTPOJIS,

- st obopyRoBaHusA, OTPabOTABLIErO yCTaHOBJICHHBIE HOPMATHBHOI HOKYMEHTaLHeli CPOKH, - IO
PELICHHIO TEXHUYECKOTO PyKOBOIUTENA, BHE 3aBUCHMOCTH OT TEXHHYECKOrO COCTOSTHHUS,

- mpu OOHAPY>KEHHM JAWHAMHUKH W3MEHEHHH AWarHOCTHPYEMbIX MapaMeTpoB B CTOPOHY
YXYAIIEHUS B PAMKaX [JIAHOBOTO KOHTPOJIs HJIH MOHUTOPHHTA,

- Ipu HCOGXOI[HMOCTH NPOBEACHUSI KAIIUTAJIbBHOIO PEMOHTA.

ITpu neoOxomumoctu Juisi nposefeHus KJIO TeXHHYECKOTO COCTOSHHSI TIPUBIEKAIOTCS
OpraHu3anuny, CNEHUAJIUZUPYIOIIUECS B O6.]'[aCTI/I TEXHUYCCKOTO AUArHOCTHPOBAHUA arperatoB u
HCTOYHHKOB OecriepeboHHOro muTaHus.

B 00BéM KOMILIEKCHOTO AHArHOCTHYECKOTO O0CIIENOBaHMSI BXOAAT ClEAYIOLMe paboTsr:

1) AHanu3 NPOEKTHOH AOKYMEHTalMH U HPOTOKOJIOB WCHBITAHHHA arperaroB M HCTOYHHKOB

GecriepebOItHOrO MUTAHUS.

2) CocraBiieHre UCMIONHUTENbHOI CXEMbI, BKITIOYAOIIEH:

- obu1yI0 Cxemy;

- CXeMBI 3JIeKTPOOOOPYIOBaHHS arperaToB H HCTOYHHKOB OecriepeboiHOro IHTaHuSE

- CXeMBI PacIPENeNUTENIbHON CETH, PE3€PBHOTO ITUTAHMS.

3) Hsmepenne TokoB K3, €MKOCTH CeTH Ha 3eMJIIO, TOKA W HaNpsDKGHWS NPH HMHUTALMH
BKJIFOUCHHS BBIKJIOUATEIISL.

4) OreHKa COCTOSIHUS aKKYMYJISITOPHOI OaTapen:

- OCMOTp TOKOBBIX BBIBOJIOB U OaHOK AB;

- BBISIBJIEHUE OTCTAIOINUX 3JIEMEHTOB;

- OLIEHKA CTEMEHN 3HOCA 110 BHYTPEHHEMY CONPOTHBIICHHIO.

5) IlpoBepka cOCTOsIHHMSI KOHTaKTHBIX COGAMHEHWH arperaroB M MCTOYHHUKOB Oecrepe0oiHOro
HHUTAHUS.

6) M3mepeHusi o KOHTPOIIO COCTOSIHUS 3apsiiHbIX yerpoiicts AB.

7) IIpoBepka yCTPOHCTB KOHTPOJISI H3OJISILIMH 1 MTOUCKA 3€MITH.

8) ITpoBepka yCTPOHCTB 3aLUThI OT NEPEHANPSKEHHUIA.

9) Ilposepka paboTOCIOCOOGHOCTH 3aIUTHBIX AIMAPATOB.

10) AHanu3 pe3ysIbTaToOB U3MEPEHHI, IPOBENEHHE PACUETOB U OMpeNeieHHE:

- TEPMUYECKOMN CTOMKOCTH H HEBO3ropaeMoCTH Kabelieii;

- YyBCTBUTEJILHOCTH OCHOBHOM U p€3€pBHOM 3allUT;

- CEJIEKTHBHOCTH 3aIUTHBIX allMapaTosB.

11) BrimonHeHue TEIUIOBU3HOHHOIO KOHTPONA 31€KTPOOOOPYHOBaHUS B COOTBETCTBHH C
ykasaHusMH [29] u npunoxenus I,

Ilo pesymbraram TEXHHYECKOI'O NUATHOCTHPOBAHUS arperaTtoB M HCTOYHHUKOB Oecriepe®oiHOro
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MIUTAHUS [OOJUKHBI OBITh IPEACTABJICHBI COOTBETCTBYIOLIHE IMPOTOKOJIBI H3MEPEHHH U PacvyéTos,
3aKJIFOUEHHE O COCTOSIHUU arperatoB M MCTOYHHUKOB Oecriepe0oiHOro MUTaHusI, BEIOMOCTh Ae(eKTOB
U PEKOMEHIALINH 10 YCTPaHEHUIO Ne()EKTOB B COOTBETCTBUM ¢ Tpeboanusimu [61].
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MPIJIOKEHMNE A
(OBSA3ATEJILHOE)

HOPMbI UCIIBITAHUI TEHEPATOPOB U CHHXPOHHBIX
KOMIIEHCATOPOB, IPOBOAUMBIE ITPU PEMOHTAX
OBMOTOK CTATOPA

OOBéM M HOPMBI MOONEPALMOHHBIX HCIBITAHUI TPH PEMOHTAX I'€HEPaTOpPOB M CHHXPOHHBIX
KOMIIEHCATOPOB C TTOJIHOW MJIM YaCTHYHON CMEHOI OOMOTKH CTaTopa NMpuBeAeHb! B Tabuuuax A.1 u
A2

Ilo cpoky 3KcCIIyaTalMu M COCTOSHHIO M3OJIAIMHA Ha MOMEHT PEMOHTAa OOMOTKH TreHepaTOpOB
pazzenensl B Tabnuuax A.1 u A.2 Ha iB€ KaTErOpHU.

K nepBoii u3 HUX OTHOCATCS OOMOTKH C MHKaJEHTHOM KOMMayHOUPOBAHHOW WIIM T'UJIL30BOM
m3osiuei, npopadorasmue 10 er u MeHee, a Takke OOMOTKH C TepMOPEAKTHBHON H3OJALHUEN,
npopaborasmue 20 JieT u MeHee (IOCIEeAHUE - TIPU YAOBIETBOPUTEIBHOM COCTOSIHUHM CEPACYHHKA
CTaTOpa U OCTaBIIEHCS YaCTH OOMOTKH).

Ko BTOpOIt OTHOCSTCS OCTaNbHbIE OOMOTKH.

IIpu pemoHTe reHeparopa (KOMIIEHCATOPA), OCTAHOBJIEHHOTO aBapHiiHO, HCHBITATENHHOE
HaIpsSDKEHWE JUIsl  OCTaBLUEHCst uacTd OOMOTKM, a Takke JJIsl CHATOYHBIX HCIBITAHHIN
YCTaHABIMBAETCS B 3aBUCHMOCTH OT COCTOSHMSI H30JLMHM OOMOTKM M ycloBuUii paboTsl
sHeprocucrembl, HO He HIKE 1,2 Unow.

ITpu yacTuyHOM 3aMeHe OOMOTKU M30JISILIHS BEPXHUAX CTEPIKHEH MO TEXHOJIOTHYECKHM YCIOBHAM
HCTIBITBIBACTCS HE MOCIE YKJIAAKH HX B Ma3klL 4 MO0 OKOHYAHHH PEMOHTA BMECTE CO BCeH OOMOTKOIA.

ITpu npoboe ODHOrO MIM HECKONBKHX CTEpXKHEeH BO BpeMs NMPOPUIAKTHYECKHUX HCIIBITAHWI
OCTaBINYIOCS 4YacTb OOMOTKM Bcex Tpex (a3 HeoOXONUMO HCIBITHIBATh HaNpsHKEHHEM
IPOMBILIIEHHO! 9acTOTHI, paBHBIM 1,7 Ugow. JlOTyCcKaeTCs He HCTBITBIBATH HEMOBPEXIEHHBIE (ha3bl
(BeTBM) OOMOTKH, eciu ObLia MCKJIFOYEHa BOSMOKHOCTDH MOBPEXAEHUS MX U3OJSLMH NPH BbleMKe
CTEP>KHEHN BO BPEMs PEMOHTA.

Iocne 3aMeHB! WM MPH PEMOHTE MOBPEKACHHOTO CTEPKHS (CEKIMH, KaTyIIKH) HeoOXOauMO
BHOBb MHCHBITBIBATL BCe (hasbl TakuM JK€ HANPSDKEHHEM, KaKk M [PHMEHAEMBbIM IIpH
9KCIUTyaTallMOHHBIX HCMBbITAaHWIX. Ilo OKOHYAaHMM PEMOHTa NOCIE BBOAA POTOpa Kaxknas dasa
0OMOTKH HCHBITBIBAETCA HOMHHAIIBHBIM HAIPSKEHHEM.

CrepoxkHH (CeKLMH), BHIHUMABLINECS U3 Ma30B BO BPEMs PEMOHTA, HCIBITHIBAIOTCA, TaK JKe KaK U
OTPEMOHTHPOBaHHBIE, B 3aBUCMOCTH OT CPOKa CITy>kObI 1o HopMam Tabiuiy A.1 u A.2.

Tabmmua A.1. OO6bEM U HOPMBI HCTIBITAHKE U30JALKMH OOMOTKH CTATOPa MPU PEMOHTAX
TeHepaTOPOB H CHHXPOHHBIX KOMIIeHCaTopoB (kpome Typboreneparopos cepuit TBB, T3B, a Taxke
TI'B moumnocThio 200 MBT 11 Gosee)

HcnpITaTeIbHOE HAIPSDKEHHE IS
reHepaTOPOB HOMHHAJIbHBIM .
. Xapakrep u 00bEM
Hcnpityemblii 3JieMeHT HanpspkeHueM, kB
peMoHTa
o 6,6 10,5 u BbILIE

BKJIFOUHTEJIBHO
1. CrepxHu (cexuuu) OO YKJIAAKH B 3Usom 3 Uson Ilonnas 3aMeHa|
a3l - 1a30Bast U30JIALUA 00OMOTKHI cTaTopa

obeux xaTeropui

2. JIoboBbIe HacTH cTep:kHEN (CeKiui) 1,6 Usiom 1,5Usom To xe
JI0 YKJIaaAKu OOMOTKH
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HcneiTyeMblit s51eMeHT

HcnbiTaTensHoe HAPSKEHUE IS
reHepaToOpPOB HOMUHAIbHBIM
HanpsbkeHueM, kB

XapakTep 1 00bEM
peMoHTa

1o 6,6 10,5 u BbIIIE
BKJIFOUHUTEJIIBHO

3. ComnporusieHue nzonsauuy| [lns renepaTopoB ¢ KocBeHHbIM  |[TonHas uimm
TEPMOMETPOB COMPOTHBIEHHsS 1O H| OXJaaeHreM OOMOTKY CTaTopa - [4acTHYHAas 3aMeHa
[IOCJIe YKJIAKU B Ma3bl meraoMMeTpoM Ha 250 B, ecnu B |oOmoTkH craTopa

HHCTPYKUKY U3TOTOBUTENS He  |00enx Kareropuit

yKa3aHO MHaYe.
Jlnst runporeHepaTopoB C BOASHBIM
OXJIAKACHUEM O6MOTKH craropa -
meraomMerpom Ha 500 B.
ComnpoTHBIICHHE H30JISILINY - HE
Huke 1 MOm
4. I30oms01usi KPOHLITEHHOB 1,2Usou 1,2Usom IMonHas 3aMeHa
00MOTKH craTopa
obeux xareropuii

5. Wsomsauuss OaHOaXHBIX  KOJEI] 1,8 Usom 1,5Unom To xe
J060BBIX HacTelt 0OMOTKH
6. CoenuHUTENLHBIE U  BBIBOJHBIE 2.4Uson 2,4Usom "
IIHWHBI 10 YCTAHOBKH Ha MECTO
7. CreprkHH (CEKIIMHM) NOCTIE YKJIaJKH B
I1a3bl:
a) HIDKHHE 2,8 Uom 2,7Unon "
6) BepxHME (OTHENHHO OT HUKHUX HJIH 2,6 Usiom 2,5 Usom "
BMECTE C HUMH)
8. O6Motku craropa ¢ KocBeHHBIM| 12825 Unow | 1,28(2 Unont3) [
OXJIaXKIEeHUEM (ucrnpiTaHue
NMOBBINICHHBIM BBINTPAMIICHHBIM
HanpspkeHueM  Kaxiaoil  ¢asel B
OTAENIBHOCTH npu OCTaJIBHBIX
3a3€MJIEHHBIX )
9. OOmorka craropa (HMCHbITaHHE IMonHas 3aMeHa)
Kaxao (a3l MO OTHOMIEHHID K 0OMOTKH cTaTopa
KOpIYCY U ABYM APYTHM 3a3€MJICHHBIM obenx kaTeropuii
¢dazam) mocne ee peMoHTa JUIA
reHepaTopa MOUIHOCTHIO, KBT:
a) no 1000 2 Unont1,0, HO HE - To ke

menee 1,5 kB
6) or 1000 u BbIllE HA HOMHHAJIHHOE]
HanpsibkeHue, KB:
110 3,3 BKIIFOUHTEIIHLHO 2 Unont1,0 - "
cBbie 3,3 10 6,6 BKIIIOUHTENLHO 2.5 Ukiom - "
cBBIIE 6,6 - 2 Unont3,0 |"
10. O6morka mocie  yoajaeHHs 2 Usom 2 Usom UacTuuHast ~ 3aMeHa
HOBPEKACHHDIX CTEpKHEH (CeKImii) 0OMOTKH TiepBoit

KaTeropun
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HcneiTyemslit an1eMeHT

HcnbiTaTenbHoe HaIpsi>KEHUE 1A
TrCHEPATOPOB HOMUHAJIBHBIM
HampspkeHueM, kB

1o 6,6 10,5 u BbIITE
BKJIIOUUTEJILHO

XapakTep 1 00bEM

peMoHTa

11. 3amacHble U OTPEMOHTHPOBAHHBIE
CTep KHM (CEKLIMHN) IO YKJIAKHU B a3kl -
1a30Basi H3OJIALNA

12. JlobGoBele wacTu CTepKHEH HO
YKJIaIKd 0OMOTKH

13. 3amacHble U OTPEMOHTHPOBAHHBIE
cTepkHH (CEKLMH) TOCie YKJIAIKH B
masbl 0 COEAMHEHHS CO CTapoi
0OMOTKO# (HUKHHE CTEPIKHU)

14. Cobpannasi 0OMOTKa C KOCBEHHBIM
OXJIAKAEHUEM (ucnipiTanNe
MOBBILICHHbIM BBIIPSIMIICHHBIM
HaNnpsDKeHHEM  Kaxknod  ¢assl B
OTZENBHOCTH npH OCTaJIbHbIX
3a3EMIICHHBIX )

15. CobpanHast oOMOTKa cTaTopa Mnocie
peMoHnTa (MCIbITaHNe Kaxoi (asbl 1Mo
OTHOLIEHHIO K KOPIyCY ¥ IBYM APYTUM
3a3eMIIeHHBIM (hasam)

16. OOmoTkKM 1mOCHe  yOaleHus
HOBPEXKASHHBIX CTePKHel (CeKIuii)

17. 3amacHble U OTPEMOHTHPOBAHHBIE
CTep>KHHU (CEKIMHN) O YKIaAKH B a3kl -
[a30Bast U30JIALNA

18. JIoGoBbIe yacTu cTepskHeit (cexruii)
IO yKIagku oOMOTKH

19. 3amacHble M OTPEMOHTHPOBAHHBIE
CTepXKHU (CEeKIMM) IOCTe YKJIAOKH B
masbl O COGAMHEHMSA CO CTapoi
0OMOTKO (HH)KHHE CTEPIKHIH)

20. O6motka cratopa ¢ KOCBEHHBIM
OXJIAXKAECHHEM (ucnibiTanme
HOBBILIEHHBIM BBITIPSIMJIEHHBIM
HanpsDKeHHeM  Kaxnoi  ¢aser B
OTHAENBHOCTH pH OCTaJIbHbIX
3a3€MJICHHBIX )

21. CobpanHast 0OMOTKa cTaTopa mocie
peMoHTa (MCIBITaHue KaXaoi (asbl Mo
OTHOLIEHHIO K KOPIYCY M IBYM APYTHM
3a3eMIICHHBIM (azam)

2,7 Uson 2,7 Usou

1,3 Uson 1,3 Usox

2,4 Uyon 2,4 Uson

2,72 Usyom, HO HE
BbILIIE, YeM OBIJIO
npH BBOZE
reHeparopa B
9KCIUTyaTaLHIO

2,72 Uson

1,7 UHOM 1,7 UHOM

1,7 Ut 1,7 Usom

2,5 UHOM 2,5 UHOM

173 UHOM 173 UHOM

2,2 []HOM 2,2 (]HOM

2,4 Uson 2,4 Uson

1,5 UHOM 1,5 UHOM

To xe

YacTuuHas
OOMOTKH
KaTeropuu

YacTuuHas
00OMOTKH
KaTeropuu
To xe

22. KoHIeBbIE BBIBOOBI B COOPaHHOM
BHJIE /10 YCTAHOBKH

2,4 UHOM 2,4 UHOM

3aMeHa
nepBoil

3aMeHa
BTOpOIl
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HcnbiTaTenbHoe Hanps>KCHUE s
reHepaTOpPOB HOMUHAJIBHBIM )
o Xapakrep ¥ 00bEM
HcnbiTyemblii 3J1eMEHT HampsbkeHHeM, kB
pPEMOHTa
o 6,6 10,5 u BBIIIE
BKJIIOYHTENILHO

23. OO6MoTKa craTtopa MOCi€e TMOJHOM 1,7 Usom 1,7 Usiom PemonT ©0e3 3ameHbI
WM YaCTUYHON MEPEKIMHOBKU Ia30B 0OMOTKH epBoi
WU nepenaik JJOOOBBIX YacTeil KaTeropuu
24. O6MOTKa cTaTopa MOCje MOJIHOM 1,5 Uson 1,5 Usom Pemontr 0Oe3 3aMeHbI
WM YaCTUYHON MEPEKINHOBKU Ia30B 0OMOTKH BTOpOW
WIH Mepenaiiku JJOOOBBIX YacTeii Kareropuu’™
25. O6MoTKa CTaTopa mocjie peMOHTAa, 1,3 Ukom 1,3 Usom PeMoHT 03 3aMeHbI
HE CBSI3aHHOTO C MOABEMOM CTEPKHEH 00OMOTKH nepBoii
WY TIEPEKJINHOBKOI NMa30B (KperuieHue KaTeropuu
Oanpaxer, MOANpaBKa xKeesa,
MOAKpacKa U T.1.)
26. To xe 1,2 Usom 1,2 Usom To e, HO BTOPOU

KaTeropuu
27. Obmotka  craropa  mocne 1,0 Usom 1,0 Usom OOMOTKH obenx
YCTPaHEeHUs] MEJIKUX HEeHCIPaBHOCTEH KaTeropuii
WIH OCMOTpa, He TPeOYIOUIMX CHATHSA
IUTOB WM HWHOH pasdopku (c
NPOHUKHOBEHHEM K JIOOOBBIM HaCTsIM
4epes3 JIOKU), IPU KOTOPBIX BO3MOXKHO
BO3IEHCTBUE HAa M3OJLILIMIO OOMOTKH,
BHYTPUMAIIUHHBIX COEAUHEHUN WJIH
BBIBOJIOB

ITpuMmeuanue - * Ecin 00MoTKa mpopaboTana ceemme 10 sier, HO Mpo(HIAKTHYECKHE HCTIBITAHUS €€ TIPOBOJUITCS
HanpsKCHUEM 1,7 Usoy, TO MPHHUMAETCSA HCHBITATENBHOE HANPSHKCHUE 1,7 Uyon.

1. B Tabmuie MpUBEACHBI HCIIBITATCIBHBIC HANPSDKCHHS MPOMBIIICHHOM YaCTOTHI, €CIIH CICUHAILHO HE OTOBOPEHO
HHOE.

2. HicnipITaHue cepACHHHKA CTATOPA IOCE YAANCHHSA MOUIC/KAIHX BRIEMKE CTEP)KHCH M Y KIIAZKH HOBBIX CTEP)KHEH H
3aKJIMHOBKH IIA30B MPH MOJHOH HIIH YACTHYHBIX 3AMCHAX OOMOTOK 00CHX KAaTETOPHil IPOM3BOJATCS TI0 MyHKTY 6.12.

3. B Tabmmuy He BKIOYCHBI HOPMBI THAPABIMYCCKHX HCIBITAHHH 3JEMCHTOB CHCTCMBI OXJIAKICHHS I
THAPOTEHEPATOPOB C BOIIHBIM OXJIAKIACHHEM OOMOTKH CTAaTOpa: HCIBITAHHE HA MPOXOAHMOCTH H TCPMETHUHOCTH
CTEPIKHEH 0 YKJIAJKU X B IIA3bI, TAKHE 5KC HCTIBITAHUS COCAMHUTEIbHBIX U BBIBOAHBIX IIHH [0 YCTAHOBKH HX HA MECTO;
HCTIBITAHHE HA MPOYHOCTh M FEPMCTHYHOCTD KOHIICBBIX BBIBOJIOB JO HX YCTAHOBKH, CTAPBIX H HOBBIX IIUIAHTOB, CTHBHBIX
H HAMOPHBIX KOJUICKTOPOB HOCNIE HX YCTAHOBKH, HCIILITAHAE OOMOTKH HJIH BHOBB Y JIO)KCHHOM €€ YaCTH HA MPOXOJHMOCTD
NoCJ€ MAHKH, HO /IO MPHCOCAMHCHHS NUIAHTOB, HCIBITAHHE BCEH OOMOTKH HAa FEPMECTHYHOCTb MOCJIC MPHCOCTHHCHES
LUIAHTOB, HO JO H30JMMPOBKH NAfAHBIX COCAMHCHHH. OTH MCIBITAHHA NPOHM3BOAATCA MO HOPMAM H3TOTOBHTCIA
TeHeparopa.

Tabmnua A.2. O6bEM U HOPMBI IOONIEPALIMOHHBIX UCTIBITAHUI IPH PEMOHTE OOMOTKH CTaTOpa

Typboreneparopos cepuii TBB, T3B, TI' B (xpome TI'B-25)

Hopwma ucnbrranust

IIponomxure Ilpumeuanue
JILHOCTh

IToonepanmnoHHOE UCTIBITAHUE
3HaueHue

Ilosnas 3aMeHa 0GMOTKH CTATOPA

1. HcneiTanue crepxHeil 0OOMOTKH 1O
YKJIaJKU UX B Ma3bl
1.1. McnbiTaHue Ha NPOXOAMMOCTD!
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Hopwma ucnibiranus

IoomnepalioOHHOe UCTIBITAHUE 3 IMponomxkure Tpumeuanue
HadeHHe
JILHOCTD
a) Typborenepatopos TBB-T3B - Boxoii 0,1 - Il TBB-200-2
IPH U30BITOYHOM JIaBJIEHUU BOJBI Ha BXOJE 0,08
B cTepakenp, MIla
Pacxon Bomel Ha  CTepxkKeHb (WM
MOJICTEPIKEHb B CTEPIKHAX, COCTOSLIMX H3
IBYX MOJIOBUHOK), n/c, ISt
TypOOoreHepaTopos:
TBB-160-2E 0,21+0,04 -
TBB-165-2 0,278+0,04 -
TBB-200-2 (30 na3oB) - Ha nonycrepxkenb | 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 CTEPIKEHb) 0,271+0,04 -
TBB-500-2 (HH:KHUH CTEPIKEHD) 0,231+0,03 -
TBB-500-2E (BepxHHiA CTEPKEHD) 0,28+0,04 -
TBB-500-2E (HukHU# CTEpIKEHb) 0,24+0,036 -
TBB-800-2, TBB-800-2E, 0,327+0,06 -
T3B-800-2, TBB-1000-2
(BepxHHII CTEpIKEHb)
TBB-800-2, TBB-800-2E, 0,283+0,05 -
T3B-800-2, TBB-1000-2
(HMXKHUIT CTEPKEHB)
TBB-1000-4 (BepxHuii CTepkeHb) 0,354+0,071 -
TBB-1000-4 (HuxHUI CTEpPIKEHB) 0,304+0,061 -
TBB-1200-2 (BepxHuii crepkeHb) 0,164+0,022 -
6
TBB-1200-2 (HuKHUI CTEPIKEHD) 0,142+0,021 -
3
6) Typboreneparopos TI'B-200M*, TI'B- 0,05 -
500-2 - Bomoit mpu U3OBITOYHOM AaBJICHUU
BOZBI HA BXOAE B CTepxeHb, MIla
KonTponsHbIit 00BéM () u
MIPONOJDKUTENBHOCTD HUCTeUeHUst (C) i
TypOOreHepaTopoB:
TI'B-200M* 8,8 He 6onee
40 ¢

TI'B-500-2 6,4 To xe
B) Typboreneparopos TI'B-200 u TT'B-300 1000 - HcneiTaHne  mpOBOLUTCS
- BO3AYXOM MO TpyOKaM IpU IaBJICHUH I KaXmol  TpyOku
BO3JlyXa Ha BXOAE B TPYOKY, MM BOZ.CT. CTEPXKHS C YCTaHOBKOI

CTHELUaNbHON HAacaaKHu Ha,

BBIXOJIE U3 TPYOKHM
JaBneHne Ha BbIXOZEe M3 TPYOKH, MM BOZ.
CT., 11 TypOOTeHepaToOpOB!
TI'B-200 170-220 -
TI'B-300 200-260 -




222

Hopma ucnsrtanus

INooneparuonHOe HCBITAaHKE IIponomxkure IIpumeyanue
3HaueHue
JIBHOCTH

1.2. Hcneltanue Ha  TOpPOYHOCTH U

repMeTu4HoOCTe - Bojoi, Mlla, s

TypOOreHepaTopos:

TBB, T3B 1,5 104

TI'B-200M*, TT'B-500-2 2 54 PasHOCTb  NaBJieHHH B
HavaJyie U KOHLIE BBIIEPIKKH
nomkHa ObiTb He Oornee
0,05 MIlIa o cpaBHEHHIO C
3aBETIOMO HCTIPaBHBIM
CTep>KHEM

1.3. UcnbiTaHne M30JSILMK N1a30BOM 4acTH 3nech U nanee - HCIIbITAHHE

HamnpspkeHneM, KB, TypOoreneparopos: MOBBILIEHHBIM
nepeMeHHbIM
HanpskeHHUeM
MPOMBIIIJIEHHOH YaCTOTHI,

a) TTB 3,0 Usom 1 mun €CIi 3TO He OrOBOPEHO
creuuaIbHO

6) TBB ¢ HomuHanbHbiM HanpsiokeHdueM 10| 2,7 Ukow 1 mMun

20 xB

B) TBB, T3B ¢ HOMHHAJILHBIM 62 1 muH

HanpsbxeHueM 24 kB

1.4. Hcnbrranne Ha kopoHupoBaHue HpH| 1,5 Usom 3 MuH Jlonyckaercst

CHIDKECHUU HATIPSKEHUS ITOCTIE paBHOMEPHOE  CBE4YEHHE
rony0Ooro mnBera.

HCIIBITAHUS Ceeuenne  Oemoro  u
JKEJITOrO [BETOB HE
ITOITyCKAaeTCst

1.5. Ucnbrranue usonsauuu jg060Boi yactu| 1,5 Unom 1 mMun

Hanps KeHHEM

1.6. Hcmbltanne  m30ALMH  MEXKAY, 1,0 1 mun

HOJYCTePKHAMH (CTepaKHEH, CO-CTOALINX
U3 7ABYX IMOJIOBHHOK) HampspkeHueM, kB
(mns Typborenepatopa TBB)

1.7. UcnibiTaHUE U3OJISILIUU;

MEXKIY BCEMHU TPYOKaMM;

MEXKIy KaXKIbIM 3JIEMEHTapHbIM
MIPOBOHIKOM U BCEMH TPyOKaMu.
IIpoBepka NPOHU3BOAUTCA OT HCTOYHHKA
IIPOMBIILICHHOH YaCTOTBI st
TypOorenepaTopos, kB:

He Gonee ogHoro
3aMbIKaHU

3ambikaHus HEOOITy CTUMBI

TI'B-200 no N 01585 BkmouHTENBHO 0,036
TI'B-300 no N 02342 Bk1HOUYHTENBHO 0,036
TI'B-200 ¢ N 01586 0,22

TI'B-300 ¢ N 02343

0,22
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Hopwma ncnpiranus

- JaBJICHHUC HA BbIXOAEC U3 IIHUHbI

ITo taGnuue A.3

IToonepauoHHOE UCIIBITAHKE IIponomxkute IIpumeuanne
3HayeHue
JIBHOCTH
2. Hcnbitanue wusossinuu  KpoHMTEHHOB,| 1,4 Uson 1 MunH
MmHHOAEp>KaTeNned U OaHTaKHBIX KOJew HO|
YCTaHOBKH HaNpsDKEHUEM
3. HcmeltaHne  COGAMHHTENBHBIX M
BBIBOHBIX IIHH 0 YCTAHOBKH
3.1. Hcriprranne Ha IPOXOAMMOCTD:
a) y Ttypboreneparopoe TBB-T3B - -
NPOAYBKOH BO3AYyXOM
6) mns Typboreneparopos TI'B-200, TI'B-
300:
- JaBJICHUE BO3/yXa Ha BXOJ€ B LIUHY, MM 1000
BOII. CT.

HcnbiTaHus IPOBOASTCS CO
CTHELHANBbHON HACAAKOH Ha
KOHLIE HIMHBI

- mmt Ttypboreneparopos TI'B-200M*, - - Jlo mnaiilku HaKOHEUHHKOB

TI'B-500-2 nponyBKoii BO3AyXOM MPOXOAUMOCTb LIMH
NpoBepseTcsl IAPHKOM IO
I'OCT 3722-2014.
JluaMeTp 1apuka, MM:
15,875 - pna TTB-200M*
14,288 - nyst TTB-500

3.2. Hcneltanme Ha  OPOYHOCTE H

repPMETHYHOCTD - BOZIOH s

TypOorereparopos, MIla:

TBB, T3B 1,5 104

TI'B-200M*, TT'B-500-2 3,0 15 Mun

3.3. Hcnertanue U3OJISILIMH LIMH

HanpspkeHueM, kB, nnst typ6oreHepatopos:

a) TI'B 2,4 Uson 1 Mun

6) TBB ¢ mHoMuHanpHbIM HanpspkeHHeM 10| 2,0 Uyont3 1 MuH

20 xB

B) TBB, T3B ¢ HomuHanbHbIM| 2,0 Ukont1 1 MunH

HanpsokeHuem 24 kB

3.4. Hcnbitanue  M3OJALUMH — MEXIY| 1,0 1 muH

NoNymuHaMK (IUHH, COCTOALUMX M3 JABYX

MOJIOBUHOK)  HampsbkeHueMm, kB,  mis

Typboreneparopos TBB

4. HcnbltaHue KOHLIEBBIX BBIBOAOB B

coOpaHHOM BHUJiE (IO YCTaHOBKH)

4.1. Hcnetanue Ha  TIPOYHOCTb |

reépMETUYHOCTh - BOZIOH IS

TypOoreneparopos, MI1a;

TBB, T3B 2,5 lu

TI'B-200M*, TTB-500-2 3,0 74
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HopMa UCIBbITAHUA

IloonepaiioHHOE UCTIBITAHUE 3 IIponomxute IIpumeuyanue
HaueHHe
JILHOCTH
Hcnbitanne Ha mpoxomumoctb uist TI'B-
200M*, TI'B-500-2 mpomyBKO# BO3AYyXOM
TpH:
- U30BLITOYHOM JaBjIeHMH Ha Bxoae, Mlla 0,14 -
- u30pITOYHOM AaBneHuu Ha Bbixone, MIla | He menee [TpousBoanTcs o)
0,07 crenuaybHOM HacaaKoil Ha
BBIXOZIE BO3AyXa
4.2. HcnbiTaHne Ha TePMETHYHOCTb - 0,6 lu
BO3AyXOM uia Typborenepatopos TI'B-
200, TI'B-300, MITa
4.3. UcnibITaHie U30JISIHN HATIPSHKEHUEM 2,4 Usom 1 muH
5. HcmertaHne LUIAHIOB  BOAOH — Ha
NPOYHOCTb U T€PMETHIHOCTB!
- niia Typborenepatopos TBB, T3B, MIla:
HOBBIX 1,5/1,0 30mMun |[B  uyumcnuTene - A
IIJTAHTOB OaMeTpOM
15 MM,
CTapbIX 1,0/0,8 30Mua |B 3HameHaTele - IS
IJIAHTOB JaMeTpoM
21 Mmm
- w1 Ttypboreneparopos TI'B-200M*, 0,8 5 MuH
TI'B-500-2 (nuamerp 21 mm)
6. HcmblTaHne CIMBHBIX U HAMOPHBIX
KOJUIEKTOPOB Ha IIPOYHOCTE u
repMETUYHOCTL - Bomod, MIla, mocne
YCTaHOBKH, JUI TYPOOTeHEPaTOPOB:
TBB, T3B 2,5 lu
TI'B-200M*, TI'B-500-2 2,5 30 muH
7. Onpenenenue XapaKTEPUCTHK Cwm. myHKT 6.12
CepAcYHMKA CTATOPA IIPU HArPEBE METOJAOM| HACTOSIIEr0 CTAaHAapTa
KOJIBLIEBOTO HAMArHUYMBAHUSA [0 U IOCTIE
YKJIaOKy OOMOTKH U 3aKJIMHOBKHY ITA30B [IPH
vHaykuuu 1,4 Tn
8. Hsmepenue CONIPOTHUBJICHUI
HOCTOSTHHOMY TOKY TepMoInpe-
obpazosarereii conporusierusi, OM:
- 10 YCTAaHOBKH IIpuBenennoe k
TeMIepaType U3MepeHns
HacMOPTHOE 3HAUCHHE
- MOCJI€ 3aKIMHOBKH Ma30B To xe moc
COIIPOTHBIICHAE BBHIBOIHBIX
TPOBOJIOB

9. HcnibiTaHue HUKHUX CTep KHeH 0OMOTKH
1I0CJI€ YKJIAJIKU WX B Ma3bl

9.1. HcnbiTaHue H30LUUU CTEPXKHEH OT|

KOpIyca HanpspkeHueM, KB:
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IToonepanoOHHOE UCTIBITAaHKE

Hopwma ucneitanust

IIpomomxure
JILHOCTD

3HayeHue

IIpumedanne

a) TIB, TBB ¢
HanpsokeHueM a0 20 kB

6) TBB ¢ HOMHHaNBHBIM HAalPSKESHHEM
24 xB

B) T3B ¢ HOMHHAIBHBIM HAIPSKEHHEM
24 xB

9.2. McnbiTanne Ha KOPOHUPOBaHUE - TIPH
CHIDKEHHH HaIPsDKEHUs MOC/Ie UCTILITAHUS

9.3. HcnbiTanne  M3OJSIMH  MEXNY|
HOJIyCTEPIKHAMH (CTEPIKHEH, COCTOSMINX 13
IBYX IOJOBHHOK) TypOoreneparopos TBB
HanpsbkeHueMm, KB
9.4. Hcnbitanue
BO3IYXOM  C

HOMHHAaJIbHbIM

Ha  TePMETHYHOCTb
nobaBneHUeM  XJIaJOHA
(ppeona) TeUeUCKaTeIeM TSt
Typboreneparopos TBB, T3B, TIB-
200M*, TI'B-500-2, MIla

9.5. McnbITanKe Ha MPOXOOUMOCTD TPYOOK -
BO3AyXOM Ui TypOoreHeparopo TI'B-
200, TI'B-300

10. HcmblTaHne  BEpPXHHUX  CTEpIKHEH
O6MOTKH IOCJIE YKJIAIKHU UX B Ia3bl

10.1. McnblTaHue M30MSALUH CTEPKHEN OT|
Koprmyca (DO BBINOJHEHHS 3aKJIMHOBKH

Ta30B) HaIpsHKEHUEM, kB, s
TypOoreHepaTopos:
a) TIB, TBB ¢ HOMHHaJbHBIM

HanpsikenueM 10 20 kB

6) TBB ¢ HOMHHAJBHBIM HAMpsKEHHEM 24
kB

B) T3B ¢ HOMHUHANBHBIM HampsbkeHUeM 24
kB

10.2. McnipiTaHHe Ha KOPOHHPOBAHHE

- NpH CHIDKEHUM HanpsDKeHWs —[Moche
HCIBITAHUS

10.3. HcnoblTaHue  M30JSLMH  MEXKIY
HOJIyCTeP KHAMH (CTepIKHEi, COCTOANX U3
IBYX [OJOBHHOK) HampspkeHueM, KB,
Typboreneparopos TBB

2.5 Usom 1 MuH

49,0

>

1 MuH
52,0 1 MuH

1,15 Usiom 5 MHUH

1,0

>

1 MuH

Bosayx noikeH cBOOOIHO
MPOXOIUThH Yepe3 BCe

TpyOKH
2.4 Usom 1 Mun
49,0 1 Mun
50,0 1 MuH
1,15 Usom 5 MuH
1,0 1 Mua

CM. mpuMedaHue K IIyHKTY
1.4

[Ipu HEBO3MOXKHOCTH
H30JMPOBAHUS  BEPXHUX
CTepxKHEH OT  HUXKHHUX

JAOIyCKACTCsA TMPOBEACHUC
HUCNBITAHHA COBMCCTHO C
HIDKHUMH CTCPIKHAMHA

Jonyckaercs HE
MPOBOJHTH

CM. npuMeyaHue K IMyHKTY
10.1, a)

CM. mpuMedaHue K IyHKTY
1.4
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Hopwma ucnerranust

INooneparmoHHOe UCTIBITAHUE IIponomxure IIpumeuanue
3HaueHue
JIbHOCTh
10.4. Hcnbitanne Ha repMETHYHOCTD 0,3 -
BO3AYXOM ¢  J00aBleHHEM  XJaJiOHa
(ppeona) TeYeHucKaTesieM ISt
Typboreneparopos TBB, T3B, TI'B-

200M*, TT'B-500-2, MITa

10.5. McnpITaHue Ha MPOXOAMMOCTh TPYOOK
- BO3AyxoM Juisi TypOoreHeparopoB TI'B-
200, TTB-300

11. M3mepeHne CONMPOTUBIIEHUS U30JLILIUH
TEPMOCOIPOTUBIICHUS] MEraoMMETPOM Ha
Hanpspkenue 500 B, MOwm

12. HcneiTaHue H3OJALUKM OT KOpITyca
BEPXHUX M HWKHUX CTEPXKHEH COBMECTHO
NOCJIE YKJIAAKH B 11a3bl U 3aKJIMHOBKH MTA30B
HanpsokeHueM, kB, 1 typOoreHeparopos:
a) TIB, TBB ¢ HOMUHaJIBHBIM
HarnpspkeHueM 10 20 kB

6) TBB ¢ HOMHHAJbHBIM HAINpPSKEHUEM
24 xB

13. TIpoBepka Ha MOHOJUTHOCTH TMASHBIX
COeIMHEHU

13.1. YabTpa3ByKOBBIM NIPHOOPOM
CpenHee 3HaueHNE MOHOJIUTHOCTH YETBIPEX
WM IIEeCTU HU3MEepPEHUH HOKHO OBITh He
MeHee MOHOJIUTHOCTH 3TalloHa, %:

- Ipu
TIPUIIOST
- IIPY UCTIOJIb30BaHUH CepeOPSIHOTO MIPUIOst
IIpu 3TOM HH OOHO 3HAYEHUE HM3MEPEHHOM
MOHOJIUTHOCTH HE IOJDKHO OBITH MEHbIle
3Ha4€HMsI MOHOJIUTHOCTH 3TaJIOHa, %o!

- TpU UCIOJb30BAHUU  OJIOBSHHCTOTO
IPUIIOS]

- [IPY UCTIOJIb30BAHUY TBEPAOTO IPUIIOST
13.2. BuxpeTokoBbIM IPHOOPOM

3HaueHue MOHOJIUTHOCTHU Taiiku,
BBINOJTHEHHONW  OJIOBSIHUCTBIM — IIPUIIOEM,
OO/KHO OBITP HE MeHee MOHOJUTHOCTH
stanoHa, %

HCIIOJIB30BAHNHN  OJIOBAHHUCTOI'O

Bosayx nomkeH cBoOOIHO
MPOXONIUTH Yepe3 BCe
TpyOKH

He meHee
1,0

2,2 UHOM

49,0

2

15

20

10
15

70

1 muH

1 MuH

1Ipu maiike KaXxaoil mapbl
3JIEMEHTaPHBIX
MNPOBOAHHUKOB B
OTAECNBHOCTH COCAUHECHHUS
TOJBKO OCMATPUBAIOTCS

14, HcnelTanue  H30JMALMHM  MEXAY
MOJIYBETBSIMU OOMOTOK, COCTOSIIIIMX U3 ABYX
MOJIyBETBEH, IOCNE 3aKJIMHOBKU MAa30B 0
MOICOEANHEHUS COEIMHUTENbHBIX
BBIBOJAHBIX IIIHMH W KOHIECBBIX BBIBOAOB
Typborenepatopos TBB, HanpsikenreMm, kB

0,5

1 MmuH
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HopMa HCNbITAHUA

ITooneparoHHOE HCHIBITAHNE 3nauenme ITponomxkure IIpumeuanue
JIbHOCTh
15. Hsmepenue COMPOTHUBJICHHH
MOCTOSIHHOMY TOKY OOMOTKHM B XOJIOJHOM
COCTOSIHMH Ka)K/10l BETBH U (pa3bl OOMOTKH.
PacxoxxneHune sHaueHUI CONIPOTHBIIEHHUIN He
IOJLKHO ObITE Oonee, %o:
mexay dazamu 2,0 -
MEXKOY BETBSIMH 5,0 -
16. HcnpiTanne 0OMOTOK Ha IPOXOAUMOCT|  Pacxon -
- BOJIOH IOCJIe Naiiky BceX COeNUHEHUi, HO| BOABI Yepes
JI0 YCTAHOBKH (hTOPOIJIACTOBBIX 1IUIAHTOB H| KaXIYIO
H30JUPOBKH [OJIOBOK: LieTIb
JIOJDKEH
ObITh He
meHee 70 %
YKa3aHHOTO
- mma resmeparopo  TBB, T3B| BnyHkre
OIPENEeNSIIOTCS. PacXobl NpH AaBieHuu Ha| 1.1 naHHOU
nogaue 0,1 MIla TaOJIUIBI
JUIs
reHepaTopo
B
MOLIHOCTBIO
500
- ana reneparopos TTB-200M*, TI'B-500-| MBT
2 nns KaXAOro CTep:KHSA Ompenesiercs| MeHee, H
NPONOKUTENIBHOCTb UCTeUeHHs Boasl mpr| 90 %
napneHud Ha nomade 0,05 MIla w|yka3aHHOro
KOHTPOJIbHOM 00BEME 6,26 I1. B ITYHKTE
1.1 mna
reHepaTopo
B
MOIIHOCTBIO
800 MBt n
Gonee
[IpomOKUTENBHOCTh  MCTEYEHHs sl
CTep>KHel reHepaTopoB!
TI'B-200M* He Gonee 42
c
TI'B-500-2 He Gonee 50
c

17. UcnpiTanue COSOUHHUTENBHBIX IIHH HA
IIPOXOIUMOCTb - IIPOAYBKOH BO3LYyXOM IJis

Typboreneparopos TI'B
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Hopwma ncnbitanus

IloonepanioHHOE HCIIbITAHNE 3 TIponomxkure IIpumeuanue
HauyeHne
JILHOCTh

18. MHcnbiTanue Bceit 0OMOTKH — Ha

IIPOYHOCTb M T€PMETUYHOCTD - BOAOH 1ocie

maiku BCEX COEOUHEHMH, HO 10 UX

HM30IIMPOBKM U IIOCJ€ IPUCOETUHEHUS

manros, MIa, nis Typborenepatopos:

TBB, T3B 1,0/0,8 244 B  uucnmurene - 1ogs
IIJTaHTOB JIHaMeTpoM
15 MM, B 3HaMeHaTeNe - 1151
IIJIAHTOB HaMeTPOM
21 Mmm

TI'B-200M*, TTB-500-2 0,8 104 3meHeHne JIaBJICHUS
BOJIBI 32 BPEMs BBIIEPIKKH
He bonee 50 xI1a

19. Hcneiranne BBIIPSIMJICHHBIM|

HaNpsDKEHHEM  M3OJIAIMU  [OJHOCTBIO

coOpaHHO OOMOTKM Kaxaoi ¢a3sl B

OTZEIBHOCTH IIPY OCTAJBHBIX 3a3€MJICHHBIX

¢aszax, kB, nist reHepaTOpOB:

TI'B-200 40 I mMun  [Cm. nyHKT 6.4 HacTOSALIErO|
CTaHAapTa

TI'B-300 50 1 mMun

20. HcnbiTanue MOJNHOCTBIO COOpaHHOI

00MOTKH

20.1. McnipiTanue U30MIsLHH Kax 0 (ha3bl B

OTAENBHOCTH MPH OCTAJIbHBIX 323€MJIEHHBIX

HanpspkeHueM, KB, s TypOoreHepaTopos:

a) TI'B, TBB ¢  HomuHanbHbIM| 2 Usowt3 1 mun IIpu WCIBITAaHUU

HarnpspkeHueM 1o 20 kB reneparopos  TBB, T3B,
TI'B-200M*, TI'B-500-2
mo  oOMOTke  JOKEH
LUPKYJIHPOBATh AUCTUILIAT
C yZI€NbHBIM

6) TBB, T3B ¢ HOMHHaJIbHBIM 49 1 Mun CONIPOTUBJIEHUEM €€ MEHEE

HarpspkeHueM 24 kB 100 xOM:cM 1 pacxon ero
IOJLKeH ObITh HE MeHee
HOMMHAIBHOTO (eciu B
HMHCTPYKIMU U3TOTOBHUTEIS
HE yKa3aHO WHaYe)

20.2. McnpITaHne Ha KOPOHUPOBAHNE 1,15 Usou 5 MUH CM. mpuMedaHue K TyHKTY

- TpU CHIDKEHMM HaNpsDKEHHA Iocne 1.4 nacrosiueii TaGMULBI

WCTIBITAHYSA

21. Usmepenue compotusieHus usonsanun| He menee 1 1 Mun

TepMompeoOpaszoBarenieil  CONPOTUBICHNUS,
3aJI0KEHHBIX B Ia3bl M YCTAHOBJIEHHBIX B
KopIyce TypOoreHepaTopa, MeraoMMeTpoOM
Ha HanpspkeHue 500 B, MOm




229

Hopwma ucnbITanus

IToonepauoHHOE UCHIBITAHKE IIpomomxure IIpumeuanue
3HaveHue
JIbHOCTh
22. Mcnprranue U305l OOMOTKH CTaTopa Ukon 1 mun CMm. mpumMedaHue K IIyHKTY

HanpshKeHHeM MPOMBIIIJICHHONH YacTOTHI
nocjie 3aBOAKM poTOpa B CTaToOp H
YCTAHOBKH ILIMTOB 0 3alOJHEHHS CTaTOpa
BOZOPOIOM

20. Jonyckaercs
HCIBITAHHE npu
3aIONIHEHHH cratopa
HUHEPTHBIM rasomM HIIN
BOZOPOIOM c
cobioeHreM  yCJIOBHIA

pazznena 6.5 HacTOALIEro
CTaHpmapTa

YacTHYHAN 3aMeHAa 0OMOTKH CTATOPA NepBo

KaTeropum (Typéoreseparopos,

npopagorasmux 10 10 JjieT, npH TEPMOPEAKTHBHON H30JsILHH - 10 20 JjeT)

23. Hcnbitanue  ocraBIIEHCS  4YacCTH
OOMOTKH MOCIE yOAJEHUs MOBPEXIEHHBIX
CTepIKHe

23.1. UcnpiTaHHe U30JSLMH KOKAO# (asbl B

OTAEIBbHOCTH, pu OCTaJIbHBIX
3a3€MJICHHBIX, HANPsDKCHAEM

23.2. HcnobiTaHMe Ha HPOYHOCTb U
FepMETUYHOCTh - BOZOH, st
TypOoreneparopoe  TBB, T3B, TIB-
200M*, TI'B-500-2

23.3. Hcmeltanue Ha [OPOXOOUMOCTb

CTep:KHEH 1151 TypOOreHepaTopoB:

2 UHOM

1 MuH

ITo nynkTy 18

B ciydae 3aMeHbI TONBKO
BEPXHHUX CTepaKHEHR
HCTIBITAHHAE TPOU3BOIUTCS
HanpspkerueM 1,7 Usou.

[Ipu ucTIbITAaHAN W30JISIIHA
Typborenepatropoe TBB,
T3B, TI'B-200M* u TI'B-
500-2 no oOMOTKe OJDKEeH
LMPKYJIHPOBATh JUCTHILIAT

c yIENbHBIM|
COIPOTUBJIEHHEM
100 xOmcm (ecmu B

WHCTPYKIHU U3TOTOBUTEIIA
HE YKa3saHO WHa4Ye) U
pacxoz ero [OJKeH ObITh
He MEHee HOMMHAJIBHOIO
WJTH IIJIAHTH JIOJDKHBL OBITH)
CHSITBI

- TBB, T3B, TI'B-200M*, TI'B-500-2 -
BOOOI

- TTB-200, TT'B-300 - Bo3gyxom

ITo myskTy 16

ITo noamyskram 9.5 u 10.5

ITIpousBomuTcs B Ciyuae,
ecnu HPENTOonaraeTcs
YXYILIEHUE
MPOXOAMMOCTH  CTEpXKHeH
B

ocTaBlIeHCs 4acTu

0OMOTKH
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HopwMma ucnbiranus

IToonepalioHHOE UCIBITAHNE 3naueHme IIpomomxkure Ipumedanue
JIbHOCTB
24. HsmepeHue CONPOTHUBJICHUS 2 -
MOCTOSIHHOMY ~ TOKY  HENOBPEXKIECHHBIX
BeTBe miaum (a3 ocTaBluelcs 4YacTH
00OMOTKH. 3HaveHne U3MEPEHHOT0
COIPOTHUBJICHHS HE NOJKHO OTJIMYATBHCS OT|
3HauCHUs [IPebIAYIIEero u3MepenHus Gonee
ueM Ha, %
25. Onpenernenne xapaxrepuctuk| Cranp
Cep/leuHNKa CTaTOpa NPU HarpeBe METOROM| HOJKHA
KONBLEBOrO  HAaMAarHU4YUBAaHUS  IOCTIE| yOOBJIETBOD
yIaleHus MOBPEXKIEHHBIX CTEpXKHEeH u SITh
YKJIAOKY HOBBIX CTEpKHEH M 3aKIMHOBKH|TpeboBaHMs
na3oB cTaropa npu uaaykuuu 1,4 T M,
YKa3aHHBIM
B MyHKTE
6.12
HACTOSILLErO
CTaHgapTa
26. Hcnpitanue HOBBIX U ITo nynkry 1
IEMOHTHPOBAHHbIX  CTEpXKHEH OOMOTKH
reHeparopoB TBB, T3B mo yknagku ux B
massl
27. HcnublTaHWe HOBBIX CTEpPIKHEH st Ilo nynkry 1

re"epatopoB TI'B o ykiagku ux B ma3bl
28. HcnbitaHme OeMOHTHPOBAaHHBIX U
OTPEMOHTUPOBAHHBIX  CTEpXKHEH  JUIs
regepaTopos TI'B 10 ykiaaku ux B ma3bl
28.1. McribiTaHKe Ha IPOXOOUMOCTD

28.2. McripITaHne M30MLHH 1a30BOM 4acTH|
HanpsKeHHEM

28.3. HcrpiTaHKe HA KOPOHUPOBAHUE - MPH|
CHIDKEHHMH HAIIPSDKEHSI TOCIIE UCTIBITAHMUS

ITo nynkry 1.1
2,7 (]HOM 1 Mun

ITo nynkry 1.4

28.4. Ucneitanne usomsiuuu 100080 YacTh| 1,3 Uson 1 MuH
HaInpspKeHHEeM

29. HcnbrTanue HOBBIX 51 ITo nyHkTy 3
OTPEMOHTUPOBAHHBIX COENHHHUTENbHBIX U

BBIBOJHBIX IIHH 10 YCTAHOBKH

30. HcnerTanue HOBBIX u ITo nyuxty 4
OTPEMOHTHPOBAHHBIX KOHIIEBBIX BbIBOJOB

JI0 YCTaHOBKHU

31. McnelTaHne M30JIALUKM KPOHIUTEHHOB U Ilo nynkry 2
LIMHOJEPKATENIeH 10 yCTaHOBKH

32. HcnelTaHnme HOBBIX U MOBTOPHO Ilo nynxty 5

HCIHOJL3YEMBIX IIJAHIOB Ha MPOYHOCTH H
IePMETUYHOCTh [0 HX YCTAHOBKH IS
TypboreHeparopos TBB, T3B, TIB-

200M*, TI'B-500-2
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ITooneparmoHHOE UCHIBITAHNE

Hopwma ucnbrranus

IIponomxure
JIbHOCTh

3HaueHue

ITpumeuanue

33. HcnblTanue peMOHTHPYEMBIX CIUBHBIX
U HaIllOPHBIX KOJUIEKTOPOB HAa IMPOYHOCTH H
FePMETUYHOCTh BOIOI TUIsE
TypOoreHeparopos TBB, T3B, TIB-
200M*, TTB-500-2

34. HcnblTaHue  HIKHUX  CTEPXKHEH
OOMOTKM TIOCI€ YKIaAK¥M MX B IMa3bl
HaIpsDKEHHEM U1 TYpOOreHepaTopos:
TBB, T3B

TI'B

35. HcmbltaHue BepXHUX  CTepKHedt
OoOMOTKH TmOCNe YKITaOKKM WX B Mashl OO0
BBIIIOJTHEHHST 3aKJIMHOBKH Ia30B
HaIpspKeHUeM 1JIsI TYpOOoreHepaTopoB:

TBB, T3B
TT'B
36. Hsmepenue COIIPOTHUBIIEHUN

IIOCTOSSHHOMY TOKY BHOBb YJIO)KEHHBIX
TepMonpeoOpazoBaTesieil CONPOTUBIIEHHS!
37. UsMepeHue COMPOTUBIIEHHUS HM3OJSIIHN
BHOBb VIIOKEHHBIX B Tasbl
TepMorpeoOpasoBaTeNeil  CONMPOTHUBIICHUS
MEraoMMeTpoM Ha Hanpsbkenue 500 B

38. IlpoBepka Ha MOHOJUTHOCTH BHOBB
3anasiHHbIX COeIMHEHUH

Ilo myHkry 6

IIo nynkry 9
2,4 UHOM 1 Mun

ITo nyukty 10

2,2 UHOM 1 MmuH

Ilo nyHkTy 8

ITo nmynkty 11

ITo nyukty 13

IIpu HEBO3MOKHOCTH
H30JIMPOBATH BEPXHUE
CTEP’KHM  OT  HIDKHHX
JIOMYCKAeTCsl  IIPOBOIUTH
UCTILITaHUS COBMECTHO C

HwxkHUME. Eciu npu sTom

HUDKHUE CTEepXKHHU
IIPUHAMJIEKAT OCTaBLUEHCs
4acTH 0OMOTKH, TO|
HCOBITATEIbHOE
HamnpskeHue

BEPXHUX CTEpXKHeH He
JOJIKHO MIPEBBIILIATS|
UCHBITATEIBHOTO

HaNpsDKEHHUs STOH 4acTu
0OMOTKH

39. H3mepenne COIIPOTHUBJICHUS
MOCTOSIHHOMY TOKY OOMOTKHU B XOJIOJHOM
COCTOSIHUH KO BeTBH U (ha3bl 0OOMOTKH
40. HcnblTaHue Ha MPOXOOMMOCTb BHOBB
VIOXKEHHON 4YacTH OOMOTKM IIOCie MaiKu
COEIMHEHUH, HO bi (o) YCTAaHOBKH
BOIOMOABOMSAIINX LIUIAHTOB U H30JIHPOBKH
TOJIOBOK CTEPKHEI 1 COEANHUTETbHBIX ITHH
JUs1 TypOOreHepaTopoB:

- TBB, T3B, TI'B-200M*, TI'B-500-2 -
BOZOH

- TI'B-200, TT'B-300 - Bo3ayxom

ITo nynkty 15

ITo nyukty 16

ITo noanyskTty 9.5 1 10.5
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HoonepauHOHHoe UCIIBITAHHUEC

Hopwma ncnerranust

3HaueHnue

IIpomomxure
JIbHOCTD

IIpumeuanue

41. HcneltaHue Bceil OOMOTKH  Ha
IIPOYHOCTb ¥ T€PMETUUHOCTD - BOAOH HOCIE
MaiKh BCEX COEAMHEHWH, HO J0 uX
W30JIUPOBKU U TOCTE€ TPUCOSTHHEHUS
niaHroB  typGoreneparopos TBB, T3B,
TI'B-200M*, TI'B-500-2

42. Hcnertanue BBIPSIMIIEHHBIM
HAMNPSDKEHUEM  M3OJBIIMHA  MOJHOCTBIO
coOpaHHOMt 0OMOTKHM Kaxaoi ¢asel B
OTJEIBHOCTH MPH OCTAJIbHBIX 3a3€MJICHHBIX
(azax, kB, 1yis reHEPaTOPOB:

ITo nynkTy 18

TI'B-200 40 1 MuH

TI'B-300 50 1 MuH

43, HcnelTaHWe W3OJSILMU  OJHOCTBIO B cnydae 3amMeHBI TOJNBKO

cobpanHO# 06MOTKH BEPXHHX CTepKHEeH
HCNBITAHHE TPOM3BOAUTCS
HanpsokeHueM 1,5 Ugow.

a) kxaxmodt ¢aser B otmenpHocTH TPH| 1,7 Ukou 1 MuH [Ipu UCTILITAHUN

OCTaJIbHBIX 3a3€MJIEHHBIX TypboreHeparopos TBB,
T3B, TI'B-200M* o
oOMoOTKE JIOJDKEH
UUPKYJIAPOBATH AUCTHILIT,
B COOTBETCTBUH c
TpeGoBanmsIMU myHKTa 20

0) Ha xoponupoBaHue - mpu cHikeHWH| 1,0 Unom 5 MuH CM. npumedaHue K MyHKTY

HANPSKEHUS TI0CJIe UCTIBITAHUSA 1.4 Tabnuwel

44 VcnibiTaHue U30sIL1K OOMOTKY CTaTopa Ilo mynkTy 22

[ocie 3aBOOKM pPOTOpa B CTaTOp W

YCTAHOBKY LIUTOB JIO 3aIIOJHEHUS CTATOpa

BOZIOPOZOM

45. HcnelTaHust mocjie YacTHYHON WM

IIOJIHOM MEepPeKIIMHOBKY I1a30B CTATOpa HIIH

nepenaiky JoOOBBIX YacTei:

- CepAeYHUKA CTaTopa ITo nyukty 7

- M30JIALMU OOMOTKHM CTaTOpa 1,5 Uson 1 MuH Pemonr  Ge3  3aMeHbI
crep kHel

- v30JSMM  OOMOTKM CTaTopa MocCje ITo mynxkTy 22

3aBOAKM POTOpa B CTATOp M YCTaHOBKHU

IIUTOB

46. UsmepeHue COMPOTUBJICHUS U30JSLIUN Cwm. pasmen 6.3

o0MOTKM cTaTopa (MEeraoMMeTpoM Ha
HampspkeHue 2500 B) mo u  mocne
HCIIBITAHUS U30JIALIMH

HaCTOALIEro CTanaapra
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Hopwma ucneiTanus

IToonepayoHHOE UCHBITAHHE IIponomxure IIpumeyanue
3HaueHue
JIHOCTh

47. VicnpITaHye U301l 0OMOTKY CTaTopa| PeMOHT, He CBA3aHHBIM C

TypOoreneparopa: HNOABEMOM CTepIKHeH,
LIKH, HEePEeKJINHOBKOI
(xpennenue Oanpaxei,
HOJTIIpPaBKa Kenesa,
MOAKPAcKa M T.J11.)

TBB, T3B 1,0 Usou 1 MuH

TFB 1,3 UHOM 1 MHH

YacTuiHAs 3aMeHAa 00MOTKH CTATOpPA BTOPOit
npopa6éoraBuux cBbinie 10 jieT, NpH TEPMOPEAKTHBHON H30JsIUHH - cBbime 20 JieT)

KaTteropui (Typ0oreHeparopos,

48. MHcmpiTaHue — OCTaBIIEHCST  4acTHU
OOMOTKM IIOCIIE yAaleHus! MOBPEXIEHHBIX
CTEep KHEH:

a) M30JILMS KaXAoi (asbl B OTAENbHOCTH
HpPH OCTAJIbHBIX 3a3EMIICHHBIX

6) Ha MPOUHOCTb U FEPMETHYHOCTD - BOIOM,
i Typboreneparopos TBB, T3B, TI'B-
200M*, TT'B-500-2

B) Ha MIPOXOAUMOCTh

49. Hsmepenue CONPOTUBJICHHUS
MOCTOSITHHOMY ~ TOKY  HEMOBPEXXICHHBIX
BeTBell miu (a3 OCTaBILISHCS YacCTH
oOMoTKH

50. Hcnerranue aKTHUBHOI CTaJIHA
CeplieuHNKa CTaTopa IIPY HarpeBe METONOM
KONBbIIEBOTO ~ HaMarHW4YMBaHHS  IIOCIE
yoaleHus MOBPEXOEHHBIX CTepKHEeil u
YKJIaAKH HOBBIX CTEPXKHEH W 3aKJIMHOBKH
a30B CTaTopa

51. HcnblTaHHe HOBBIX M PEMOHTHPYEMbIX
BBIBOJIHBIX IIHH IO YCTAHOBKH

1 Muna

1,7 Uson

ITo nynkTy 18

ITo nynxry 23.3

Ilo nynkty 15

ITo mynkTy 7

ITo mynxkTy 3

[Ipu
TypOOreHepaTopoB
T3B, TI'B-200M*
500-2 no

obmorke JIOJDKEH
LUPKYJIAPOBATH JUCTHILIAT|
B COOTBETCTBHH C
TpeboBaHmMAME NIyHKTa 20

UCIIBITAHNN
TBB,
TI'B-

CM. mpumMeyaHue K MyHKTY
233

52. HcniblTaHNe HOBBIX M PEMOHTHPYEMBIX
KOHLIEBBIX BBIBOIOB [0 YCTAHOBKU

53. HcneitaHne M30JALMH KPOHIUTEHHOB,
IMHHOAEp KaTeneil u OaHmaXKHBIX KOJell IO
YCTAHOBKH

54. Hcneitanue
YCTaHOBKOM Ha
TePMETUIHOCTb

55. HcriblTaHHe HOBBIX M PEMOHTHPYEMBIX
CIMBHBIX M HAaNOPHBIX KOJUIEKTOPOB Ha
MPOYHOCTb M TePMETUIHOCTH BOMOH TIOCIe

IUJIaHT'OB
MIPOYHOCTDb

nepen
u

YCTAHOBKH

Ilo nysxry 4

ITo myHkTYy 2

ITo nyskty 5

Ilo nysxty 6
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TlooneparioHHOE HCIIBITAHUE

HopMa UCIIbITAHUA

IIponomxure
JIBHOCTh

3HaueHue

IIpumeuanue

56. Hcmertanue crepkHelh OOMOTKH 10
VKJIQOKU B a3bl:

a) Ha MPOXOAMMOCTh

6) Ha MPOYHOCTb ¥ TEPMETUIHOCTD

B) M3OJIALIMH [1A30BOI 4aCTH HANPSKEHUEM,
kB:

- mna reneparopoB TBB u TIB
HOMHHAJIbHBIM HanpspkeHueM 1o 20 kB

- amt reHepatopoB TBB u T3B
HOMUHAJIbHBIM HanpsbkeHueM 24 kB

I') Ha KOPOHUPOBAHHUE

1) U30JISALIUH JIOOOBBIX HacTeit

€) M30/SILMM MEXAY IIOJyCTepP)KHAMH
(crepixHei, COCTOSILIIHX u3 IOBYX
TMIOJIOBUHOK)

3K) U3OJSILIMN MEXIY TpyOKamu 1 TpyOKaMu
- 3JIEMEHTapHbIMU IPOBOAHUKAMU

57. HcnelTaHue  HIDKHUX — CTEpXKHEH
OOMOTKH MOCJIe YKJIATKHU B Ma3bl

58. HcnblTaHue  BEpXHHX  CTEpXKHEH
0OMOTKH MOCIIe YKJIaJKH B Ia3bl

59. Hsmepenue CONPOTUBJIEHUS
MIOCTOSHHOMY TOKY BHOBb YJIOXKEHHBIX
TepMmonpeodpa3oBareneii COPOTHBICHHs
60. M3MmepeHue COMPOTUBIECHUS WU30JIALUU
BHOBb YIJIOXKEHHBIX
TepMomnpeoOpazoBaTeNiell  COMPOTHBICHUS
MeraoMMeTpoM Ha HanpsbkeHue 500 B

61. HcnplTaHue wu30MALUH OT KOpIyca
HOBBIX BEPXHHUX U HOBBIX  HIDKHHUX
CTep>KHEH COBMECTHO IOCHE YKJIAOAKU B
1a3bl U 3aKJIUHOBKH

ITo nynxty 1.1
Ilo nynxty 1.2
2,7 UHOM 1 MmuH
62
ITo nynkry 1.4
Ilo nynkty 1.5
Ilo nynkry 1.6
ITo mynkry 1.7
ITo nmynxty 9
ITo nynkry 35

Ilo nyHkty 8

ITo nynkty 21

2,0 []HOM 1 muH

62. IIpoBepka Ha MOHOJMTHOCTb IasHBIX
COCIMHEHUI

63. Hsmepenue CONPOTHUBJICHHUS
MTOCTOSTHHOMY TOKY OOMOTKH CTaTopa B
XOJIONIHOM COCTOSIHUHM Ka)XIOH BETBU HWJIH
(assr

64. HcnplTaHue Ha NMPOXOJUMOCTb BHOBb
VIOKEHHOH 4acTh OOMOTKM  CTaTropa
TypOOreHepaTopoOB A0 H30IUPOBKH MASIHBIX
COEMHEHHH, a il OOMOTKH C BOISTHBIM
OXJIaXKJIEHHEM, Kpome TOrO, 1o
MIPUCOEANHEHNS IILJIAHTOB

ITo nynkry 1.3

ITo mynkry 1.5

Ilo nynxty 40
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Hopwma ncnprranms

HOOHepaHI/IOHHOC HUCIIBITAHUC

3HaueHue

IIponomxkure
JILHOCTb

IIpumeuanue

65. HcnpiTanne oOMOTKH CTaTOpa BOAO#H HA
OPOYHOCT M TIEPMETUYHOCTh A
Typboreneparopos  TBB, T3B, TIB-
200M*, TI'B-500-2

66. HcribiTaHie W30IHIUH BbINPSMIICHHBIM
HarnpspkeHueM, KB, mojgHOCThio coOpaHHOM
OOMOTKH KakmoW (asbl MO OTHEIbHOCTH
IPU OCTaNbHBIX 3a3eMIICHHBIX (hazax s
TypOOreHepaTopos:

TI'B-200

TI'B-300

67. HcmplTanue W30JSIAM  TTOJHOCTBIO
coOpaHHOI OOMOTKH CTATOpPA OT KOPITyCa:
a) Kaxmoil (asel B OTHENBHOCTH TPH
OCTaNTbHBIX 3a3€MIIEHHbIX

0) HAa KOPOHMPOBAHHE IIPH CHIKEHHU
HaTIPSDKEHUH TTOCe UCTIBITAaHHIS

68. UcnpiTaHue n30Jsu OOMOTKH CTaTopa
1OCIIe 3aBOAKH POTOPA M YCTAHOBKH LIHTOB
(momyckaeTcsl UCTIBITAHUE TIPH 3aIIOIHEHUH
TeHepaTopa  HMHEPTHBIM  Ta3oM  WIH
BOZOPONOM, CM. MYHKT 6.5 HACTOALIETO
CTaHAapTa)

ITo nynkTy 18

40

50

1 Py 5 UH()M

1,0 Usom

1 Py O UHOM

1 Mun

1 MuH

1 MuH

S MHUH

1 MuH

CMm. nyHKT 6.4 HACTOSIIIETO
cTaHaapra

[Ipu UCTIBITAHUH
Typborenepatopos TBB,
T3B, TI'B-200M*, TI'B-
500-2 mo  obmorkam
NOJDKEH — LIAPKYJIUPOBATDH
IIUCTUILIAT B COOTBETCTBUY
¢ myHkToM 20

CM. mpuMeyaHue K MyHKTY
14

IIpu HUCTIBITAHUH
TypboreHepatopos TBB,
T3B, TI'B-200M*, TIB-
500-2 mo  obmoTkam
IOJUKEH  LHPKYJHPOBaTh,
IUCTUIIAT B COOTBETCTBUH
¢ yHKTOM 20

TIpuMmeuyanue-* HopMsl 11 redeparopos Tuna TI'B-200M pacnpocTpaHsIOTCS Takke HA TEHEPATOPHI THIIOB

TI'B-200-2M, TI'B-220-2I1, ACTI'-200.

Tabnuua A.3. JlaHHbIE IJIsl TPOBEPKH MPOXOAMMOCTH 1uH rereparopos TI'B-200 u TI'B-300*

* JlaBneHue Bo3AyXa Ha Bxo/e B IIMHY 1000 MM BOJI. CT.

TI'B-200 TI'B-300
[Tuna, ueptexx N |[laBienue Ha Beixogae, He|llluna, ueptexx N |[laBieHue Ha BBIXOE, HE

HIKC, MM BOJX. CT. HINXE, MM BOJ. CT.
2T36 66 5TX581594 121
2T38 112 5TX581595 81
2T33 72 5TX581596 63
2T50 105 5TX581597 169
2T37 64 5TX581598 156
2T35 122 5TX581599 92
2T32 54 5TX581600 155
2T34 52 5TX581601 95
2T39 122 5TX581602 66,4
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TI'B-200 TI'B-300
Iuna, ueprex N [[{aBneHune Ha Bbixome, He[llluna, yeprex N |[laBnenue Ha BeIXOZE, HE
HIDKE, MM BOJ. CT. HUYKE, MM BOJI. CT.
2T31 87 5TX581603 169
1T26 43,5 5TX581604 72,5
1T24 39 5STX581605 109

B ciyuasix nprMeHeHHs1 0OMOTKH C TEPMOPEaKTHBHOM H30JIIIUeH, 3aeKaeMOH IT0CiIe YKIaaKY B
CTaTOpE, MCTIBITAHMUS TIPOBOIATCS N0 HOPMAM TEXHOJIOTMYECKOI HHCTPYKIIUM HA 3TOT MPOLIECC.

IloonepauHOHHbIE MCOBITAaHHA IPH PEMOHTaX OOMOTOK TypboreHepatopoB cepun TBM
MPOBOASITCS B COOTBETCTBHH C YKa3aHUSIMU U3TOTOBUTEIISL.
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INTPNJIOKEHME b
(OBA3ATEJIBHOE)

HUCIBITAHUA, ITPOBOJAUMBIE ITPU PEMOHTE
OBMOTKH POTOPA TYPBOI'EHEPATOPA

OO6BbEM U HOPMBI TIOONEPALOHHBIX HCIIBITAHMI PH PEMOHTAX TYPOOreHEPaTOPOB ¢ MONHOM UK
JacTUYHOI CMeHOH OOMOTKHM pOTOpa, a TaKKe NPH PEMOHTE B MpeAenax ee JIOOOBBIX 4YacTeil
npuseneHs! B Tabnune b.1 - [uist MalliiH ¢ KOCBEHHBIM BO3/YLIHBIM HIIH BOAOPOAHBIM OXJIAXKIECHHEM
oObMOTKM BO3Oyxknmenmst u B Tabmuue B2 - mis MamuH ¢ HENOCPENCTBEHHBIM BOINOPOIHBIM
OXJIAXKAEHHEM OOMOTKH.

O6péM ¥ HOpMBI IOONEPALMOHHBIX HCOBITAHUA MPU PEMOHTaX OOMOTOK POTOPOB
TypboreHeparopoB ¢ OECIIETOUHON CHCTEMOIl BO3OYKIEHUsl, HEMOCPEACTBEHHBIM BO3AYIIHBIM M
BOZASIHBIM OXJIaXAEHHEM OOMOTKU HOJDKHBI COOTBETCTBOBATH YKA3aHUSAM HU3TOTOBUTENS C YYETOM
CIIelU(UKH MX KOHCTPYKIIHH.

Ipu npoBeneHNH UCTIBITAHNI HEOOXOMUMO BHINOJHITE CIEAYIOIHE YKA3aHUS:

1. M3omsuus 0OMOTKH POTOpa OT CEHeN HCIBITHIBAETCS BO BCEX CIy4asx CHATHS OaHmaxeii
HE3aBUCHMO OT IIPHYUH CHATHSL.

2. Ilpn yacTUYHOM PEMOHTE H30JILUM OOMOTKHM POTOpa €BPOIEHCKOro THMA, KOrAa KaTyLIKH
COEIUHSIOTCS MKy COOOH MepeMbIUKOI, H30MALMS YIOKEHHOH IIEPEH30THPOBAHHON KATYLIKH HE
UCTIBITBIBAETCSI.

3. Ilpu 4acTUYHOM pPEeMOHTE OOMOTKH POTOpa ¢ HAOOPHBIMH 3yObsSIMH, HE UMEIOILEH Ma3s0BbIX
THJIB3, OCTABLIASICSA YaCTh OOMOTKH MOBBIIEHHBIM HATIPSIKEHHEM HE HCITBITHIBAETCS.

CocrosiHHE H30MsLIH IPOBEPSAETC MEraoMMeTpoM Ha HanpsbkeHne 1000 B B Teuenue 1 MuH.

4. Bo Bcex cayuasix CHATHA OaHmakeil poTopa u30sLst €ro 0OMOTKH OT KOPIyCa MCIBITHIBAETCSI
HanpspkeHueM | kB npoMblilieHHOH 4acTOTHI B TedueHue 1 MuH.

HcnbiTaHne npoBOAUTCS NP CHATBIX OaHAAXax MOCe OYHCTKH POTOpa.

5. TIponomkuTe IbHOCTb UCTILITAHUS TJIABHOM U30MALMH 1 MUH, BUTKOBO# H30siuu (Tabanua b.1,
nyHKT 15) - 5 MuH.

Tabauua B.1. O6bEM 1 HOPMBI IOOMEPALIHOHHBIX HCIIBITAHUI IPH PEMOHTE OOMOTKH POTOpPa
TypOOreHepaTOPOB C KOCBEHHBIM BO3AYIUHBIM MIJIA BOAOPOJHBIM OXJIAKAEHHEM 0OMOTKH
BO30Y>KAEHMS

HcnpiTaTenbHoe
. HanpspkeHue | Xapakrep U 00béM
HcnbITyeMmblii 31eMeHT .
TIPOMBILLJICHHOI peMOHTa
4acToThl, KB
1. HesameHeHHas H30JIALUA Tokonomeomos,| 5,0 (7,0)) TosHas 3aMeHa
OTCOCIMHEHHBIX OT KaTyIIeK U KOHTAKTHBIX KOJIeI 0OMOTKH poTOpa
2. HesameneHnnas U3O0JISILIUS TOKOIOIBOIOB, 4.0 To xe

OTCOCIMHEHHBIX OT KaTyLIeK, HO HEe OTCOEOUHEHHBIX OT|
KOHTAKTHBIX KOJjiel (€C/IH OTCOeNNHEHHE TOKOMOIBOIOB
CBSI3aHO C TIOBPEXIEHUEM HX H3OSILUU WM Tpedyer
CHSITHSI KOHTAKTHBIX KOJe)?

3. HesameHeHHass W30NALMS KOHTaKTHBIX KOJeLl IpU 4.0 "
OTCOEIMHEHHBIX TOKOIIOABOIAX

4. HoBast u30sIUs IHUH U CTEPKHEH TOKONOABOAOB 10 UX
VKJIAIKU

4.1 Hosas uzomsiuus MUH TOKONOABOAOB 6,5 (7,5)
4.2 HoBas wm30msIIMs CTEpKHEH TOKONOABOAA Mepen 6,5 (7,5) "
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HcneiTyemblii 31eMEHT

HcnbiTarenbuoe
HaIpsDKEHUE
IPOMBILIIEHHOH
4acTOThI, KB

XapakTep u 00BEM
peMoHTa

YKJIQIKOH UX B MU30JISILIMOHHBIHN LVTHHAP

5.  Hosas uzonsAuus mWUH U CTEP)KHEH TOKOIPOBOAOB I10CIIE
UX YKJTaIKU

5.1 HoBas m3onsiusi IWHWH TOKOIMOABOAA MOCJE YKJIAaIKU U 5,0 (7,0) "
KJIMHOBKH, HO [0 COEAMHEHHMsA C KaTylIKaMud U
KOHTAKTHBIMH KOJIbIIAMH

5.2 HoBas wu3omsAuMs CTEpKHEH TOKOMOIBOAA IIOCHE 5,0 (7,0) "
yKIagKd B pPOTOp (COBMECTHO C TOKOBERYLIUMH
Gonramu)

6. HoBas u3omsiiys KOHTAKTHBIX KOJIEIl 40 HaCaaKu Ha Bal 6,0 "
portopa®

7. HoBas u30s1Msi KOHTAKTHBIX KOJIEL ITOC)Ie HACaaKU HX 4.5 "

Ha BaJI A0 COEAUHEHUs C TOKOIMOABOAAMHU

8. HoBas uzonslus TOKOMOABOIOB MOCIE NMPUCOSANHEHUS 4.0 "
K Tepeu30JIUPOBAaHHBIM KOHTAKTHBIM KOJbLIAM, HO IO
CO€IMHEHUs C KaTylIKaMu

9. HoBasg wm30mIOMs  MEXKATYLIEYHBIX  COEOUHEHUN 5,0 TTonHas 3ameHa
(creMHBIX meTaseil) OTOEIbHO OT OOMOTKH 00MOTKH poTopa

10. Hzomsius ruib3 10 YKIAAKU UX B Ia3bl:

MHUKAHUTOBBIX 10,0 To xe
CTEKJIOTEKCTOIUTOBBIX 7,0 "

11. H3onsuus rib3 nocie YKJIAIKU UX B TIa3bl:

MUKAHUTOBBIX 8,0 "
CTEKJIOTEKCTOTUTOBBIX 6,8 "

12. H3onsauus oTHeNbHBIX KaTyIIeK NOCTe YKIAAKU B a3bl U 6,5 Ilonnas unu
3aKpeIUIeHHs]  BPEMEHHBIMH  KJIMHBSIMH, HO JIO YaCTUYHAs 3aMeHa
COEIUHEHHUSI C APYTUMH KaTyIIKaMU 00OMOTKH poTOpa

13. Msonsuust KaTymkd [IOCNE YKJIAQAKA B MAasbl, 5,5 Ilonnas 3amena
3aKperuUIeHHs] BPEMEHHBIMH KJIMHBSIMH M CO€IMHEHHs C 00MOTKH poTopa
paHee YJIOXKEHHOI KaTymKoi

14, Hzonmauust ynokeHHo OOMOTKM moOcjie  MepBOM 4,5 To xe
ONPECCOBKH

15. BurkoBas u30Jsiuus 0OOMOTKH Mociie nepBoii onpeccoku| 2,5-3,5 B Ha "

BUTOK?Y

16. H3zonsauus oOMOTKH MOCJE 3aKJIHHOBKH MOCTOSHHBIMH 3,5 "
KJIHHBSIMH

17. U3onAaums oOMOTKM Tmepen MOCamKOW  POTOPHBIX 3,0 "
Oanpaxeii

18. Mzomsaums oOOMOTKM TMOCHE€ HAacagKH  POTOPHBIX 2,5 "
Ganmaxeir’

19. Hzonsus ocraBuieiics (HE3aMEHEHHOI) 4acTH OOMOTKH 2,0 YacTtuyHas 3aMeHa
POTOpa MOCJie BBIEMKH MOBPEXKAEHHON KaTyIIKH 00MOTKH poTOpa

20. HsomsAuums Katyllek MOcCie UX YKJIaaku U 3akjuHoBkH|Ilo moxmmyHkram To xe

BPEMEHHBIMH  KIHHbAMH (11 TypOOreHepaTopoOB,
UCIIBITAHWE KOTOPLIX BO3MOKHO 0€3 COemnHEeHus

12-14
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HcneiTyemblii 3J1eMEHT

HcnbiTatenbHoe
HaIPsKEHNE
IIPOMBILIIEHHOH
4acToThl, KB

XapaxTtep u 00bEM
peMoHTa

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

0OMOTOK HOBBIX KaTyLIEK CO CTapoil 0OMOTKOIT)
Wzomsiimuss oOMOTKM COBMECTHO €O CTapoil OOMOTKOM
I10CJIE EPBOM OMPECCOBKHU

Hsonsamus oOMOTKH 1OC€e 3aKJIMHOBKU IOCTOSHHBIMU
KJIMHBSIMH

H3omsimust oOMOTKY:

a) mepes MocaaKol poTOPHBIX OaHmaxkei

6) mocte MocaaKK POTOPHBIX GaHmaKei )

W3omsaums noGoBoil wacTh OOMOTKH OT Cemen Ipu
3a3eMJIEHHOH O0OMOTKe poTopa Tepex MOCaaKoH
Oanmasxeit

H3oms1ust 0OOMOTKH OT Cefiell IpU 3a3eMIICHHO! 0OMOTKe
poTOpa - HCIBITAHHE 10 PEMOHTA

H3zonauuss oOMOTKM OT cemeN IOCNIE DPEMOHTAa TpH
3a3eMIICHHON OOMOTKe

Wzomsanmuss  oOMOTKH  poTOpa OT  KOpmyca
OKOHYAHHS PEMOHTA MPH CHATHIX GaHmaxax
U3omsitust 0OMOTKH POTOpa A0 U MOCJI€ PEMOHTA

nocine

M3omsimus 0OMOTKM pOTOpa MOCHE HACAAKH POTOPHBIX
Oannaxei

Mzonmsimusa oOMOTKM poTOpa mocie CHATHs OaHmaxer,
yIAANeHuss pPacKIMHOBKHM, (pEe3epOBKM IUIMIEB U
yAaJeHus cenen:

OT Kopmyca
BHUTKOBas

1,75

2

1,5

2

1,25
1,0
2,5

2,5
2,0

1,0
ITposepka
METraoMMETPOM
1000 B
To xe

1,25
2,5-3,5B Ha

BI/ITOK4)

YacTuuHas 3aMeHa
00MOTKH poTOpa
To xe

PemoHnT B peaenax
11060BOI1 YacTu
To xe

PexoHcTpykuus
BEHTHIISILINI
J000BBIX YacTeil
0OMOTKH

HIKHEMY BHTKY MAJIOH KATYIIKH.

OHA HE BRIACPKAJIA HCIBITAHHH IO MOAIMYHKTaM 1 1 2.

ITIpumevaHnue-" B ckobkax - HCOBITATENLHOE HANPAYKEHHE A KECTKOTO MPHCOEIHHEHHA TOKOMOABOIOB K
2 pu HONHOM 3aMEHE H30IAIEH OOMOTKH POTOpPA H30JISIMHSA TOKOMOABOIOB 3aAMEHACTCSA TOJLKO B TOM CIIyae, el

3 Ecmm BBICTY IAKOMAA 4aCTh H30JLIIHH IMOJ KOHTAKTHBIMH KOJbLUAMH MCHEC 15 MM, TO INPH HCNBITAHUH HOBO

H30JEIUA KOHTAKTHBIX KOJICI] 40 HACAAKH HA BaJI Typ60I‘CHCpaT0p0B HCTBITATCIbHOC HANPSIPKCHUC CHHKACTCA A0 5 xB.

9 B CllyyaAX MCTIBITAHHH BHTKOBOW H30JISIMH OOMOTOK POTOPOB HMITYTbCHBIM HATIPSKEHHEM 3HAYECHHE €r0 Ha

BBIBOJIAX HE JOJDKHO MPEBBINATH BEHYMHBI HCIBITATEIHHOTO HANPsDKEHHS KOPITY CHOM H30.LLHH GoJtee yeM Ha 10 %.

CTaHzapTa.

3 T1o 3aBepIICHHH PEMOHTA M3MEPAETCS CONMPOTHBICHHE OGMOTKH NOCTOSHHOMY TOKY MO MYHKTY 6.6 HACTOAIIETO
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Tabmuua b.2. O6béM 11 HOPMBI [TOONEPALIOHHBIX HCIBITAHUE OOMOTKY POTOpPA IPU PEMOHTE
Typboreneparopos cepuu TBB, TB®, TI'B (200 u 300 MBT)

HcnbITyeMblii 31eMeHT

HcnwrrareasH
oe
HanpspKeHHe
MPOMBILLIEHH
O 4acTOThI,
kB

ITponomxure
JILHOCTD
HUCIIBITAHUS,
MHH

XapakTep 1 06bEM
peMoHTa

1. M3omauust mepes yKJIAAKOW HOBBIX LIMH
TOKOTIOABOAOB TypOOr€eHEPATOPOB:
TBB, TB®

TI'B
2. HN3onsiiusa rnepen VKJIAAKOM B
HM30NALUOHHBIN IVUIMHAP HOBBIX CTEp>KHEH

TOKOIIOABOOOB Typ6oreHepaTopOB:
TBB, TB®

TTB
3. M3omAmust HOBBIX TOKOBEAYILUMX BHHTOB
nepen YCTaHOBKO# Ha porop

TypOOreHepaTopoB:
TBB, TB®

TI'B

4. W3omamuss HOBBIX IIHH TOKOIOOBOAOB
mocie VKJIaOKu u 3aKJIHHOBKH
TypOOreHepaTopoB:

TBB, TB®

TT'B

5. Wzomnus HOBBIX cTepKHen
TOKOIIOABOMOB IIOCJIE YKJIAOKH B POTOP
COBMECTHO C TOKOBEHOYIIUMH BHHTaMH, HO
0e3 TOKONOJBONOB M KOHTAKTHBIX KOJELl
TypOoreHeparopos:

TBB, TBO®

TTB

6. HM3omAmuss HOBOM BTYIKM KOHTaKTHBIX
KOJIell Ioclie MeXaHu4eckoii oOpaboTku mo
NOCaaKH Kojel TypOoreHepaTopos:

TBB, TB®

TT'B
7. WB3onsius KOHTAKTHBIX KOJIEL IIOCJIE
MOCa/IKA MX Ha BTYJIKY TypOOTeHepaTopoB:

8,6>15Unou+
3,35>5,6
10,0

8,6>15Uon
3,3525,6
8,6

8,6215Uhont
3,35>5.6
8,6

7,6214Unon+
2,7>4.8
9,1

7,6214Unon+
2,7>4.8
6,7

8,615 Usosrt
4,7>5.6
8,6

IlonHas 3ameHa
0OMOTKH,
TOKOIIOABOIOB U

KOHTAKTHBIX KOJICL]

To xe

TTonHas 3ameHa
0OMOTKH,
TOKOIIOABOOOB U
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HcneitaTensH
oe IIponomxure
U . HAIPSDKEHUE | JIbHOCTD Xapakrep u 06bEM
CTIBITYEMBII SJIEMEHT
MPOMBIIICHH| UCTIBITAHWUS, peMOHTa
OH 4aCTOTHI, MUH
kB
TBB, TB® 8,6>15Unomt 1 KOHTaKTHBIX KOJIEI
3,35>5,6
TT'B 7,6 1
8. M3onamuss KOHTAKTHBIX KOJIEI[ [OCHe
MOCAJKU UX Ha POTOP TypOOreHepaTopoB:
TBB, TB® 629 Unont 1 "
3,35>3,6
TT'B 6,4 1 !
9. M30omsiumst HOBBIX THJIB3 TIEPEN YKJIAIKOH B
nassl:
a) MUKaHUTOBBIX y TypOoreneparopos TI'B 10 1 "
6) CTEKJIOTEKCTOJIUTOBBIX y
TypOOreHepaTopoB:
TBB, TB® 6,8>12 Ugont 1 "
2,8>425
TI'B 7 1 "
10. M30mA111s1 HOBBIX I'MJIb3 MOCIIE YKIAAKH B
a3kl
a) MUKaHUTOBBIX y TypOoreHeparopos TI'B 8,5 1 "
6) CTeKJIOTEKCTONUTOBBIX y
TypOOTreHepaToOpoOB:
TBB, TB® 6,5>11Unont 1 "
2,5>4,2
B 6,5 1 "
11. M3onsauust xaTyliek OT KOpIyca mocie
YKJIaIKU B Ma3bl M 3aKPETUICHUS] BPEMEHHBIMA
KJIMHbSIMM KaXXJIOM OTAENbHON KaTyILIKW, HE
HMEIOLIECH HUXKHETO COCMHEHUS, U KaXKIon
Mapbl CMEXKHBIX KaTyIIEK, HMEIOIINX HUXKHEE
COEIUHEHHE KaTYIIEeK:
a) B MHUKAHUTOBBIX TUJIb3ax 6,5 1 "
Typboreneparopos TI'B
0) B  CTEKJOTEKCTOJNHUTOBBIX  T'MJIb3axX
TypOOreHepaTopoB:
TBB, TB® 5,7210Usnomt 1 "
2,2>3,7
TTB 5,7 1 "
12. BurtkoBasd wusosisuus karymek nocie| 150 B nHa 0,1 Ilonnas 3ameHa
NepBOH OMPECCOBKH MAa30BbIX U JIOOOBBIX BUTOK 06MOTKH,

yacrei (ucrmipiTaHus
HampsDKEHWEM  BBICOKOM
3aTyXarn el aMImINTyaoH)

HUMITYJIbCHBIM
YaCTOThbI C

TOKOIIOABOAOB U
KOHTAKTHBIX KOJICLL
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HcnerrarensH
oe IIponomxkure
VCTbITyeMbiii 7eMeHT HamnpsDKeHWe | JIbHOCTH Xapaxrep u 00béM
MPOMBIIIJICHH| UCTIBITAHMYS, peMoHTa
OM Y4aCTOTHI, MUH
kB
13. KopnycHast uzojsiimss OOMOTKH IMOCIe
TIEPBOM OMNPECCOBKH IMA30BbIX M JIOOOBBIX
JacTen:
a) ¢ MHUKAaHUTOBBIMU TUJIB3aMHU  JJIS 5,8 1 To xe
Typboreneparopos TT'B
0) CO CTEKIIOTEKCTOJIUTOBBIMY THJIB3aMM IJIsI
TypOOTreHEPATOPOB:
TBB, TB® 5210 Unon+ 1 "
1,6>3
TI'B 5,0 1 "
14. ButkoBas wuzojsAnus katywek mnocinel 150 B Ha 0,1 "
3aKJIMHOBKH TMAa30B MOCTOSHHBIMU KJIMHbSIMHU BUTOK
U YCTAHOBKU IIOCTOSIHHBIX KIUHbEB U
pacriopok B JIOOOBBIX dHacTsax OOMOTKH
(MCTIBITaHUS WMITYyJILCHBIM — HAaIpsDKEHUEM
BBICOKOM 4aCTOThI Cc 3aTyXarLen
aMIUTUTYI0M)
15. KopnycHast uzomsiius OOMOTKH mociie
3aKJIMTHOBKY Ma30B NOCTOSTHHBIMH KJIMHbSIMH
U YCTAHOBKU IIOCTOSIHHBIX KIIMHbEB U
PacIiopoK B JIOOOBBIX YACTSIX OOMOTKH:
a) ¢ MWKAaHUTOBBIMH THMJb3aMH  JUIS 5,0 1 "
Typboreneparopos TI'B
0) CO CTEKJIOTEKCTOJIUTOBBIMH THJIb3aAMHM JIJISI
TypOOreHepaTopoB:
TBB, TB® 4,5210Uyont 1 "
1,2>2,6
TT'B 4,5 1 "
16. BeHTUISILMOHHBIE KaHAJIBI OOMOTKH
poTopa noce 3aKJIMHOBKH 11a30B
IMOCTOAHHBIMU KJIINHBAMHAX u YCTaHOBKH
NOCTOSTHHBIX KJIMHBEB U PACIIOPOK B IOOOBBIX
4acTsx 00OMOTKH (npoBepka Ha
NpPOXOAUMOCTb BO3[yXOM) VIS
TypOOreHepaTopoB:
TBB*, TB®* ITo -
CTaHAapTy
(HOpManu)
AO
"JnekTpocun

a
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HcnerTatensH
oe TIponomxkure
U . HalpsbkeHde | JIbHOCTD XapakTep U 00béM
CIIBITYEMbIH 3JIEMEHT
MPOMBILUJIEHH| UCMBITAHUA, pEMOHTaA
Olf 4acTOTHI, MHH
kB
TI'B (xakaprit KaHax OOMOTKH) Boznyx -
HOJDKEH
cBOOOIHO
POXOAUTD
yepes Bce
KaHaJIbl
0OMOTKH
17. Kopnychast usomsiuusi 0OOMOTKHM mepen
nocaakol OaHpaxei:
a) ¢ MHKAaHMTOBBIMH THMJIb3aMH UL 4.4 1 ITonnHas 3aMeHa
Typboreneparopos TI'B oOMoOTKH,
TOKOMOABO/IOB U
KOHTAKTHBIX KOJIeLl
6) CO CTEKJIOTEKCTOIMTOBLIMH THJIb3AMU IJIsT
TypOOreHEPATOPOB:
TBB, TB® 4,25>9Upont 1 To xe
1>23
TI'B 425 1 "
18. BenrtumsauuoHHble KaHambl J10O0BO#H| ITo myHkTY "
4acTH OOMOTKHM pOTOpa TOCTE MOCAIKU 16
Gannakel (IIpoBepKa Ha IPOXOOMMOCTD)
19. KopmycHas u3ossiuusi 0OMOTKH POTOpPa
COBMECTHO c TOKOIIOBOIaMHU u
KOHTAKTHBIMM KOJIBL[AMH TIOCJI€ MOCAIKH
Oannaxeit 1ust TYypOOreHepaTOpOB:
TBB, TB® 4,929 Ugnont 1 !
0,7>2,1
TI'B 4,0 1 "
20. OOMOTKa POTOpa B XOJIOAHOM COCTOSTHHH Cwm. npumedaHue 3 "
rocje Tocagku OaHnakeit (M3MepeHue
COMPOTHUBJICHHUS ITOCTOSTHHOMY TOKY)
21. OOCMoTka poropa TOCHEe ITOCAIKH Cwm. mpumedanue 3 ITonHas 3aMeHa
Gannaxei (u3mepeHne HIOJIHOTO oOMOTKH,

CONPOTHUBJICHHA TEPEMEHHOMY TOKY IIpH
Hanpspkenusix 0,05, 0,1, 0,15 u 0,2 kB Ha
HENOABMKHOM POTOpPE U INPU HOMHHAJIBLHOU
4acTOTE BpalleHHUs)

22. DneMeHThbl, YKa3aHHbIE B MOANMYHKTaX 9-
21

IIo
I‘[O,le'IyHKTaM
9-21

TOKOIIOABOOOB U
KOHTAKTHBIX KOJICIT

Ilonnas 3ameHa
00OMOTKH pOTOpA.
TokxonoaBoabl u
KOHTAaKTHBIE KOJIblIA HE
PEMOHTHPYIOTCA
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HcnerTarensH
oe IIponomkure
. HampsDKeHUe | JTbHOCTH Xapaxktep u 00bEM
HcmbiTyemblii sneMenT
MPOMBILLICHH| HUCIIBITAHUSI, peMoHTa
Olf 9aCTOTHI, MHH
kB
23. M30n411s KOHTAaKTHBIX KOJIEI] COBMECTHO
C TOKOMmoOABOAAMH, OTCOCMUHCHHBIMH OT
0o0MoTKH 111 TypOOreHepaTopos:
TBB, TB® 5,527 Unout 1 To xe
3>4,0
TI'B 5,5 1 "
24. BentunauuoHHbie kaHaibl oOMmoTkH| ITo myHKTY - YacTU4HBINH PEMOHT
poropa a0 cHaTHsa Ganpmaxeil (mpoBepka Ha 16 obMoTKH
HNPOXOANMOCTb)
25. M3omAuus OCTaBIIEHCS 4aCTH OOMOTKH
MOC/e BBIEMKH NOBPEXKIECHHBIX KaTyLIeK
COBMECTHO C H30JSIHEH TOKOMOIBOMOB U
KOHTAKTHBIX KOJIeLl sl TYpOOreHepaTopoB:
a) OT Kopmyca:
TBB, TB® 3,0>7 Unon™ 1 To xe
0,5>1,5
TTB 3,0 1 "
6) BUTKOBAS:
- HUCIIBITAaHME HMITYJBbCHBIM HamnpspkeHueMm| 100 B Ha 0,1 "
BBICOKOI1 YaCTOTHI c 3aTyxaroiiei BUTOK
aMIUTUTYAOMN
- KOHTPONb C NPUIOXKEHHEM HamnpsbkeHus|S B Ha BUTOK 5 YacTHUHBINH PEMOHT
NIPOMBIIUIEHHOW YacTOTBI M H3MepeHne oOMOTKH
MaJCHUS HAMPSDKEHYsI B KaTyIIKaX, 0OMOTKe
IIOJIFOCOB U BO BCel 0OMOTKE
26. Mzomsuus ruines3:
- 10 YKJIAAKU B T1a3bl Ilo nynxTy 9 To xe
- TIOCJIe YKJIaOKU B Ta3bl Ilo nyHKTY !
10
27. Wzomsmms oT KopImyca
OTPEMOHTHUPOBAHHBIX  KaTyIleK  Iocle
VKJIAIIKY B ITa3bl U 3aKPETUICHHS BPEMEHHBIMU
KJIMHBSIMU:
a) KaTyIleK, H30JHIHI0 KOTOpPhIX MOKHO| ITo myHKTY "
HUCTIBITATh, HE COENHHSSI C OCTaBIIEHCs 11
4aCThI0 OOMOTKH
6) Karyuek, HW3OJSILHI KOTOPHIX MOXHO
WCTIBITaTh TONBKO IIOCIE COEIUHEHUs C
OCTaBLIEHCS 4aCTbIO 00MOTKHU
TypOOTe€HEPATOPOB:
TBB, TB® 2,5>5Unowt 1 "
0,621,4
TT'B 2,5 1 "
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HcnbrraTenbx
oe IIponomxure
. HaMpsDKeHHE | JIbHOCTD Xapakrep 1 00béM
HcnbiTyeMblii 351€eMEHT
MPOMBINIICHH| UCIBITAHUS, peMOHTa
Ol YaCTOTHI, MHH
kB
28. Msomauus oOMOTKH moOCiHe MepBOi
ONpPECCOBKH MAa30BbIX M JIOOOBBIX dacTeil
TypOOreHepaTopoB:
a) OT Kopmyca:
TBB, TB® 2,2524,5Ukom 1 "
+0,621,3
TI'B 225 "
6) BUTKOBAS:
- WCNBITAHHE HMIYJbCHBIM HanpspkeHueMm| 85 B Ha 0,1 "
BBICOKOH Y4aCTOTHI c 3aTyxarolei BUTOK
aMIUUTYAOI
- KOHTpPOJIb C MpPHIOXKECHHUEM HamnpspkeHus1|S B Ha BUTOK 5 YacTUYHBIH PEMOHT
MPOMBILIICHHOI 4YacTOTBI M H3MEpPEeHHE 0OMOTKH
TafeHus HanpsHKeHHs B KaTyLIKaxX, OOMOTKe
MOJIIOCOB U BO BCell 0OMOTKe
29. Uzomaius oOMOTKHM MOCHe 3aKIHHOBKU
1a30B [IOCTOSTHHBIMU KJIMHBSIMH U YCTAHOBKH
TIOCTOSIHHBIX KJIMHbEB U PACTIOPOK B JIOOOBBIX
4aCcTsAX OOMOTKH TypOOreHepaTopoB:
a) OT KOpITyca:
TBB, TB® 224 Uyont 1 To xe
0,6>1,2

TI'B 2,0 1 "
6) BuTkOBas:
- HCIBITAHWE WMIYNbLCHBIM HampsbkeHneMm| 70 B Ha 0,1 !
BLICOKOM ~ 4acTOTBI € 3aTyXarolleH BUTOK
aMIUIMTY 10
- KOHTpPONIb C MPUIOXKEGHHEM HamnpsbkeHus|S B Ha BUTOK 5 !

MPOMBILIJICHHOI YacTOTBl ¥ H3MEPEHHUE
MaJeHUs] HATIPSDKEHUS B KaTyIIKaX, 0OMOTKe
MOJIFOCOB U BO BCell 0OMOTKeE

30. BeHTHnAUMOHHBIE KaHanel oOMorku| ITo myHKTY !
poropa rnociue 3aKIIMHOBKHU 1a30B 16

MOCTOSIHHBIME ~ KIMHBSMU W YCTAHOBKH

MOCTOSIHHBIX KIIMHBEB U PACIIOPOK B JIOOOBBIX

qacTsax ~ oOMOTkKM  (TIpoBepsifoTCSt  Ha

MPOXOAUMOCTD)

31. KopmnycHas m3osinust 0OMOTKH poTopoB| 1,753 Uont 1 "
nepexn IOCanKoit banpaxei 0,6>1,1

Typboreneparopos TBB, TBD

32. BeHTWISIIMOHHBIE KaHanbl oOMoTkH| Ilo myHKTY YacTUUHBINH PEMOHT
poropa nocie TOCaaKu Oanpaxeit 16 00OMOTKH
OCMAaTPHBAIOTCS M IPOBEPSIOTCSI  HA

MPOXOAUMOCTD
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Hcnerrarensx
oe IIponomxure
. HaIpsDKEHHe | JIbHOCTh Xapaxrep 1 00bEM
Hcneityemelii 31eMeHT
TIPOMBIIIJICHH| UCIBITAHUS, PEMOHTa
Oi1 4aCTOTBI, MHH
kB
33. Kopmychast usomsuust oOMOTKH poTOpa
COBMECTHO c TOKOIIOJBOZIaMHU u
KOHTaKTHBIMH KOJBI[AMH [OCIe MOCaIKH
6annaxeii TypborenepaTopos:
TBB, TB® 1,522, 5Usont 1 To ke
0,625>1,0

TTB 1,5 1 "
34. O6MoTKa POTOpa B XOJOAHOM COCTOSIHUH|  OTindue - "
nociae mnocagkud OaHpaxked —(U3MepeHue| nomyckaercs
COMpPOTUBNICHUSA MOCTOSIHHOMY  TOKY).| m02%
H3MepeHHOe COMPOTHUBIICHHE CPaBHHBACTCS
€O 3HaUY€HHEeM IPEIbIAYLIEro H3MEPEHHs
35. O6bmotka poropa mocie mnocanku| ITo myHKTY - "
Ganpaxeit (u3mepenmue MOJIHOTO 21
COMPOTHBJICHHU)
36. BenrwmsuuonHsie kaHanbl oOMoTku| ITo myHKTY - PemonT B npenenax
poropa 1o cHatus OaHpaxked (npoBepka Ha 16 J000BBIX HacTei

IPOXOAUMOCTE)

37. KopnycHast nzomsuus oOMOTKH poTopa
COBMECTHO C H30JLKeH TOKOMOABOMOB M
KOJell IIOCie OKOHYAaHWS pPEMOHTA IO
mocanku GaHnaxeil TypOOreHepaTopos:

OOMOTKH U IpH
NepeKINHOBKE Ma30B

TBB, TB® 1,521,5 Ut 1 To xe
0,97521,2

TT'B 1,5 1 "

38. BeHTUIAIMOHHBIE KaHaJb! poTopa nepex| Ilo myHKTY - Pemont B nmpenenax

nocaakoii bangaxeit (OCMOTp U ITPOBEpPKA HA 16 NOOOBBIX YacTel

MPOXOIUMOCTE) OOMOTKY U ITPH
TIePEKJINHOBKE 1a30B

39. BenTumAUOHHBIE KaHaiubl poTopoB| ITo myHKTY - To xe

mocyne mocanku OaHpaxkeil (mpoeepka Ha 16

MPOXOAUMOCTb)

40. KopnycHast u3omsiuss 0OMOTKH pOTOpa 1 1 "

COBMECTHO C H30JSIIHEH TOKOMOABOIOB H

KOHTAaKTHBIX  KOJIell  IoCie  IOCaiKu

banpaxeit

41. OOMOTKa pPOTOpa B XOJOAHOM cocTosiHuu| OTnudne - !

(13MepeHHMe COINMPOTUBIICHUS TOCTOSHHOMY| TOMYCKAaeTCst

TOKY). Hsmepennoe comporusierne| m02 %

CPaBHHUBAETCsSI CO 3HAYEHUEM IPEbIAYIIEro
U3MEPEHUS
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HcneiraTensa
oe IIponomxute
. HamnpsDKeHHe | JIbHOCTh XapakTep U 00bEM
HcneiTyembiii 3J1EMEHT
MPOMBIIUICHH| UCTIBITAHUS, peMoHTa
OM 4aCTOThI, MUH
kB
42. OOmotka poropa mocne mnocanku| ITo myHKTY - "
Oanpaxeii (13mepenmue MOJIHOTO 21
CONMPOTHBJIEHHS)
43. O6moTka poropa (mmepenue| CMm. Tabnuiry - "
CONPOTHBIICHNUs] U3OJSIUMM [0 HUCHBITaHusA| 6.2, MyHKT 5
U30JSILIMM TOBBILICHHBIM HAIMPSDKEHUEM |
IOCJIE HCNBbITAaHUS - MEraOMMETPOM Ha
Hanpspkenue 1000 B)

IIpuMedaHHe - * JIoOOBbIC YaCTH OOMOTKH 3aKPHITh PS3HHOM.

1. Ilpu MCOBITAHME BUTKOBOH M30JIMH 0OMOTOK POTOPOB HMITYJILCHBIM HANPSDKCHHEM €r0 3HAYEHHE HA BBIBOAAX
06MOTKH POTOpA HE JAOJDKHO IPEBHINATH HCMBITATEILHOTO HAMPSHKCHHS H30JLIIMH OOMOTKH POTOpa HA KOPIIYC.

2. 3a HOMMHAIILHOC HANPSDKCHHC OOMOTKH POTOpa NPHHHMACTCS HANPSSKCHHE HA KOJbLAX NMPH HOMHHAILHOM
pekHME TypOOreHEpaTopa B yCTAHOBHBIIEMCS TEIUIOBOM COCTOSHUH.

3. HopMbl BCTIbITAHMI HCYKA3AHHBIX B TAOJHIIC JJICMEHTOB, A TAKKE OTACIBHBIX Y3JI0B MPH HX Pa3ae/bHOM PEMOHTE

= 0 YKA3aHHAM H3TOTOBHTCIIA.
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MPIIOKEHUE B
(OBS3ATEJILHOE)

HNCIIBITAHUA, ITIPOBOJAUMBIE ITPU PEMOHTAX
OBMOTKH POTOPA SABHOIIOJIFOCHBIX MAIINH

Hopmel noonepauMOHHBIX MCHBITAHUH M3OSILMHM  TPH  PEMOHTax THAPOreHepaToOpOB,
CHHXPOHHBIX KOMIICHCATOPOB H CHHXPOHHBIX JJIEKTPOABUIaTeeH C MONHOM I YaCTHYHON CMEHOU
06MOTOK poTopa npuBefeHb! B Tabnue B.1.

ITpuBemeHHBIC HOPMBI UCTILITAHUS N3OJIAIIIH TOBLIIIEHHBIM HANPSHXKEHHEM PACIPOCTPAHAIOTCS HA
poTOpHBIE OOMOTKH THIPOTEHEPaTOPOB U CHHXPOHHBIX KOMIIEHCATOPOB C  HANpPSDKEHUEM
B030y>xnenus ceiue 100 B.

Ecnu nmpu yacTuvHON 3aMeHe H30SILUY IIPY HCTIBITAHUSX 1Mo HopMaM Tabiuie! B.1 HaGmonaercs
mpoboii HECKONbKMX KaTyluek (He MeHee 5) M yCTaHABJIHBAEeTCsl OOlLilee HEyIOBJIETBOPUTENBLHOE
COCTOSIHIE OOMOTKH, a IIO YCIIOBUSM pabOThl SHEPrOCHCTEMBI M HAIMYMIO 3aIACHBIX YacTell Hellb3sl
BBIITOJIHUTH TIOJIHYIO 3aMEHY H30JIILUKM OOMOTKU POTOpA, HCIIBITATEIbHOS HANIPSKEHHE OCTABIUENCS
yacTM OOMOTKM, @ TaKXKe HCIBITATeNIbHOe HalpsDKeHWe IpH BBOAE B  OKCIUIYaTaLHIO
YCTaHABJIMBAIOTCS MO COMIACOBAHUIO C M3rOTOBUTENEM, HO He Hinke 1,5 kB.

IIpu nonHo¥ 3aMeHe N30JALMH OOMOTKH CTapble KOHTAKTHBIE KOJIbLIA, TOKOIIPOBOBI U LIIETOYHbIE
TpaBepchl MOTYT OBbITh HCIOJIb30BaHbI 0€3 MepeperyJupOBKH TONBKO B TOM Ciyd4ae, €CIU OHU
BBIIEPKAIM HCIBITAHWE H3OJSILMM HANpshKeHHeM, ykasaHHbiM B Tabmuue B.1 (myunkr 3). B
MPOTHBHOM CIIy4ae M30JLILHS OJDKHA ObITh 3aMEHeHa.

HWz3osmsi1us KOHTAKTHBIX KOJIEIl HCTIBITBIBAETCSI IO OTHOIIEHUIO K KOPIyCY U MexXay coOOH.

Wszomsiumst 0OMOTOK OTHOCHTENIBHO KOPIIYCAa KCIIBITBIBACTCS IIOBBIICHHBIM HAIPSKEHHEM
TIPOMBIIIICHHOH YaCTOTHI B TeUeHHe | MUH.

BurkoBas msossiumst (Tabnuua B.1, nmyHkT 1,0) HCMBITBIBAaETCA NPHIIOKEHHEM HAIPSDKEHUS K
KOHLIAM KaTyHmIKH B TedeHHe 5 MHH mpu Temmeparype 120-130 °C u nasnenun, pasaom 0,75
Pa3BHBAaEMOTO NPH ONPECCOBKE U3OJISILIUML.

Tabauua B.1. O6bEM 1 HOPMBI TOOTIEPALIMOHHBIX UCTIBITAHHUI H30JALMH OOMOTKH POTOpa
SIBHOMOJIIOCHBIX MALINWH IIPU PEMOHTE

HcnbiTaTenbHoe HanpsDKeHHE
MIPOMBIIUJIEHHON YaCTOTHI,
kB, mia MalvH ¢
HcnbiTyemblii a5eMeHT HOMHUHAJIbHBIM HAaNPs>KEeHHEM quaKTep "
Y p 00BEM peMOHTa
BO30y>kaeHus1, kB
Ot 0,1 200,25 Csoie 0,25
BKJIFOYUTEJIBHO
1. M3omauust OTOENbHBIX KATyLIEK OOMOTKH IlonHast 3ameHa
poTOpa mocjie U3rOTOBJIEHUS M YCTaHOBKH Ha 0o0OMOTKH poTopa
MOJTIOCHI:
a) oT Kopmyca 4,0 4,5
6) BuTKOBas 3,0 B Ha BUTOK
2. UsonAuusas  OTHENbHOW — KaTyIIKU  HOCHe [TonHas 15014
YCTAHOBKH Ha POTOpE H KPEIUICHHS MOJIOCOB, YaCTUYHAs
HO JI0 COeMUHEHMs KaTyleKk Mexay coboil u ¢ 3aMeHa OOMOTKH
KOHTaKTHBIMHU KOJIbIIAMH: poTopa
a) OT Kopmyca 3,5 4,0
6) BUTKOBast 2,5 B Ha BUTOK
3. H3onsLug KOHTaKTHBIX KOJEL, TOKOMOABOOOB U 3,5 I 4,0 [lonHast 3ameHa
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HcnbITaTenbHOE HANPsSUKEHUE
MPOMBILLICHHOH YaCTOTBI,
kB, nis mammuiH ¢
HcnbITyeMbli 31€eMEHT HOMUHAJIbHBIM HATPSDKECHUEM X?paKTep 1
Bo3GysKeHns, KB 00BéM peMOHTa
Or 0,1 10 0,25 Csbimre 0,25
BKJIFOUHTEJIbHO
[IETOYHBIX TPABEPC OO COCAUHEHUS ¢ 0OMOTKOH o0OMOTKH poTopa
. MsomAuusa karymexk OT KoOpIyca IIOCHe 3,0 3,5 To xe
COeMUHEHHsT MEXAY COOOHW M C KOHTaKTHBIMHU
KOJIbLIAMH
. M3omsiumst 0OMOTKM poTOpa OT KoOpmyca B 2,5 3,0 "
coOpaHHOM MaIIHHE I10CTIe PEMOHTA
. W3omsiuust ocTaBIueiicst 4acTi OOMOTKY POTOpa: Yacruunast
3amMeHa OOMOTKH
poTopa
a) OT KopIryca 2,5 3,0
0) BUTKOBas 2,0 B Ha BUTOK
. Mzonauuss oOmMoOTKM OT KOpIyca MOCHe 2,25 2,75 To xe
COEAVMHEHIsSI BCEX KATYLIEK Mexny coboi u ¢
KOHTaKTHBIMH KOJIbIIAMH
OOmoTka poTopa B COOpPaHHON MalldHE MOCIE 2,0 2,5 "
YaCTUYHOH 3aMeHbl M30JALUN




250

MPYJIOKEHUE T
(OBSI3ATEJLHOE)

HOPMbI UCIIBITAHUM JIEKTPOJABUT ATEJIEI
IIEPEMEHHOI'O TOKA ITP PEMOHTAX OBMOTOK

1. HcnbiTaHus 31eKTPOABHUraTe el ¢ )KeCTKUMHA KaTyIKAMHA
WJIH CO CTeP’KHSIMH MPH MOJHONH cMeHe 00MOTOK

1.1 HcnbiTanue cTau craTopa

OnexTpoxsurarend MOIMHOCTBEIO 40 KBT U BBIIE HCIBITHIBAIOTCS NEPER VKIAAKOM OOMOTKH
meronamMu myHkra 6.12. Ilpu 3TOM, ecnu HM3rOTOBUTENEM HE YKa3bIBAIOTCS Oo0jiee KECTKHE
TpeboBaHus, TO npu MHAYKUMHU 1 Ti ymenbHBIE MOTEPH B CTAJN HE IOJKHBI IPeBbImIaTh 5 BT/kr,
HauboJIbIIMI HarpeB 3yOLIOB He HOMKeH ObiTh Oonee 45 °C, a Hambonbliasi pasHOCTb HArpeBa
pasnuuHbIX 3y6uos 30 °C.

1.2 W3mepeHue cONpOTUBJIEHUST U30JISILUHU 0GMOTOK

H3mepeHue npousBOOUTCS Y 3JIEKTpOABUrareseil Ha HanpsbkeHue 10 0,66 kB BKIHOYHTENHHO
MeraoMMeTpoM Ha Hampspkenne 1000 B, a Ha HampsbxeHue Bbime 0,66 kB - MeraomMmeTpoM Ha
nanpsokerue 2500 B. JlomycTumble 3Ha4eHHS CONPOTHUBIICHHS H30/SIHMH OOMOTOK yKa3aHbl B
tabnunax 8.1-8.3.

1.3 UcnbiTaHue NOBBILIEHHBIM HaNPsisKeHHEM MPOMBIILIEHHOH YaCTOThI

HcnpiTaTenbHOE HANpPsOKEHHWE IIPH IMONHOH CMeHe OOMOTKM CTaropa NMPUHUMAETCs COrJIaCHO
Tabmume I'.1.

HpO)Z[OJ'I)KI/ITeJ'IbHOCTI: MPUJIOKCHUA UCTBITATCIIbLHOTO HANPAKCHUA 1 MuH.

Tabnuua I". 1. McnbitatenbHoe HaNpsDKEHHE TPOMBILITIEHHON YaCTOThI IPU PEMOHTE OOMOTKH
CTaTopa 3JIeKTPOABUTraTelied (C )ECTKUMHU KaTyIIKaMH HJIH CO CTEP)KHEBOH 0OMOTKOIA)

HcnbitaTenbHoe HanpspkeHue, kKB s
3JIEKTPOJBUTATENIC HA HOMHHAJIbHOE HanpsikeHue, KB

no 0,5 mo 3
HcnbiTyemblii sn1€eMeHT BKIIIOYMT| 2 3 6 10 |Bxmouur| 6 10
€JIbHO €J1bHO
MOILHOCTBIO CBBIIIIE

monrHocThio A0 1000 kBt 1000 kBT

1. OrnenbHas karymka (crepxenn)? mepen| 4,5 11 |13,5(21,5(31,5| 13,5 [23,5] 34
yKIaaKoi>
2. O6MOTKM mocne yKJIagkd B masel mo| 3,5 9 [11,5]18,5(29,01 11,5 ]20,5| 30
MafKy MEXKATYLIEUYHBIX COCAUHEHU
3. O6MoTkHM mocie madkd u u3oyupoBku| 3,0 6,5
coeaHeHu !
4. TnaBHast H30JALMsS OOMOTKH cobpanHoii| -V 50(70]13,0121,0] 70 ]150][ 23
MamuHbl (kaxaas ¢dasa mo OTHOIIEHHIO K
KOpIyCy MPH JBYX OPYTHX 3a3€MJICHHBIX).
Y onexrpoiBurateneil, HE HMEIOLIMX
BBIBOIOB  Kaxmoil  (hasel  OTHAENBHO,
IOMyCKAaeTCsl IPOU3BOAUTH  HCIBITAHUE
BCEl 0OMOTKH OTHOCHTEJILHO KOPITyca
TMpuMedaHnue - Ecim CTEpXHH MM KATY KK H30THPOBAHbLI MEKANCHTHOM 6€3 KOMNAYHAMPOBAHHS H30.IAIHCH,

TO HCHBITATEIFHOE HANPSDKCHHUC, YKA3AHHOC B MOAMYHKTE 1 U 2, MOKET ObITh CHIDKCHO Ha 5 %.
2 Ecu KaTyIIKA WM CTCPKHHA TIOCIC M3TOTOBJICHUS OBUIH MCIBITAHBI JAHHBIM HANPSUKCHACM, TO IPH MOBTOPHBIX

9,0 115,8(25,0] 9,0 18,5] 27

> > > ’ >
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HCTIBITAHMSX TEPE] YKIAAKOH OIMyCKAeTCsA CHH3UTh HCIBITATEILHOE HAPsDKeHHE HA 1 kB.
3 McnBITaTeIbHOE HATIPSDKEHHE YCTAHABIMBAETCS PABHBM 2 Usowt+1 KB, HO He Huske 1,5 kB.

1.4 MHMcnbiTaHHWe BUTKOBOH W30JSIIMM OOMOTKH HMMMYJIbCHBIM HanpsiKeHUeM
BbICOKOH 4aCTOTbI
1.4.1 HUcnpiTaTenbHble HaNpsHKeHUsh BUTKOBOW M3OJALMHU IOCIE YKJIaAKH HOBOH OOMOTKH WM

HOBBIX Karywlek mnpuHuMawTcs mo Ttabmuue I[.2. IlpomoiskurenbHOCTh ucnbiTanuid 3-10 c.
Hcnbitanus npoBOaATCS NPH HAIMYMHU aNNapaTypbl, MPeAHaA3HAYEHHOMN U1 TAKUX MCTIBITAHHMN.

Tabsuua I'.2. UMnyabCHbIE UCTIBITaTENbHbIE HAMPSDKEHH OOMOTOK CTaTOpa MOCIE YKIIAJKU B Ma3bl

HanpsikeHue Ha BeiBomax | Haumbosblnee momycrumoe 3HaUeHHE
HomunansHOE HanpspKeHHe
KaTyIIKH (AMIUIUTYAHOE MEXKTy BUTKOBOT'O HAPSDKEHUS
obMoTKH, KB
3HaueHue), kB (ammuuTyTHOE 3HaveHue), B
10 0,5 2,0 500
0,5-3,0 3,5 600
3,0-33 5,0 800
6,0-6,6 9,0 1400
10,0-11,0 12,0 1900

IMMpuMeuaHHe - 1. MeXAYBHTKOBOE HCIBITATEbHOE HANPDKCHHE ONMPENEIETCA KaK YaCTHOE OT JCTCHHA
3HAYCHHH, YKA3aHHBIX B CTOJIONE 2, HA YHCJIO BUTKOB B KATYILKE.

2. Ecnn MEXAYBUTKOBBIC HANPDKEHHA NPEBBILAIOT 3HAYCHHS, YKA3aHHBIE B CTOJNOLE 3, TO MCHBITATENBHOE
HANPSDKCHHE HA BBIBOJAX KATYIUKH CHIDKACTCA 1O 3HAYEHHS, PABHOTO MPOM3BEACHHIO JOIMYCTHMOTO MEXXIy BUTKOBOTO
HATPSDKSHMS U3 CTONOLA 3 HA YKCIIO BUTKOB B KATYILKE.

1.4.2 UcnbITarenbHble HAPSXKEHUS] BUTKOBOM M30JSILMY KaTyLIEK A0 YKIaJKH UX B Ma3bl JOJIKHbI
ObITh BHIOPAHBI IO CTAHAAPTY HJIM HOPMaMHU HPENNpPUSTUS, B COOTBETCTBHH C YEPTEKAMH KOTOPOTO
W3rOTOBJIEHbI KaTylIku. McnblTaTenbHble HamnpsikeHUs BUTKOBOH H3OJALIMU KaTyIIEK MOCHE WX
VKJIaIKW HE AOJDKHBI IIPeBbIIaTh 85 % 3TOro 3Ha4eHusI.

Jomyckaercss CHIDKEHHE HCIBITATEIbHOIO HANpPsDKEHUsT MO CpPaBHEHHID CO 3HAa4YeHHEM,
yKa3aHHBIM B TaOimuel I'.2, eciiu 570 HEOOXOMUMO JUTS BBIMIOJHEHHS JAHHOTO YCJIOBUS.

1.4.3 HcnplTanuss BUTKOBOH HM3OJSLMU OCTABLICHCS 4acTH OOMOTKU TPH 3aMeHE HECKOJIbKHX
KaTyLIeK MPOM3BOASATCS, KaK MPABUIIO, JIMIIb JUIA KaTylleK, OTTHOAIIUXCS MPH MOABEME LIara u
CHOBA YJIO’)KEHHBIX B I1a3bl, BEIBOABI KOTOPBIX ObUIM pacmasiHbl. HcmbiTaTebHble HAMPSOKEHUS OIS
3TOTO CJIy4asi BHIOUPAIOTCS B COOTBETCTBUH C IOKYMEHTaLIHel pEMOHTHOI OpraHU3aLuu, HO JOJKHBI
cocTaBysATh He MeHee 50 % 3HaueHHH, yka3aHHbIX B yHKTE 1.4.1 HacTosILIero pa3nena NpUIOKeHHUs.
Ilpy HaIWMUMKU WCHBITATENBHOM amnmapaTyphl, MO3BOJSIOLIEH NPOMU3BOAUTH HCMHBLITAHUA BCEH
OCTaBLIEHCST 4acTH OOMOTKH 0Oe3 JONOJHUTENbHOH ee pachaiikk, NPUMEHSIIOTCS TaKHe ke
HCTIBITATENIbHBIE HAMIPSDKEHUS, KaK M JUIS1 OTTHOABLIMXCS KaTyLIEK.

1.5 U3mepeHue conpoTUBJIEHUsI 00MOTOK MOCTOSIHHOMY TOKY

I/I3MepeHHOC 3HA4YCHUE CONMPOTHUBIICHUS 00MOTOK He JAOJIKHO OTIIHYATHCA OT HOPMHPOBAHHOI'O
(Tabmmua 6.3) Gonee yeMm Ha 3 % 1uis1 snekTpoABHUraTeneii HanpspkenueM 10 0,5 KB BKIIOYUTENBHO U
Oonee uem Ha 2 % [ OCTAJIbHBIX SJICKTPOABHUraTENEiH.

1.6 UcnibiTaHMe HA HArpEeBaHUE

Onexrpoasuraren MOmHOCTHIO 200 kBT 1 Boilie HanpsokenueM ceeitiie 1000 B vcnbIThiBalOTCA
Ha HarpeBaHWe MOCJEe MOJHOW CMEHbI OOMOTKH CTAaTOpa, a TAKXKE MOCJI€ PEKOHCTPYKIMH CHCTEMBI
OXJIaX/IeHHsl. Y CJIOBUsI MPOBEICHUs UCTIBITAHUS, METOABI U CPEICTBa U3MEPEHHS TEMIIEPATYp - IO
I'OCT.

Ilo pe3ysbTaTaM UCHBITAHUS OLIEHUBAETCSI COOTBETCTBHE HarpeBoB TpeboBaHusaM ['OCT u TY u
YCTaHaBJIMBAeTCsl HANOOJbIIAs TEMIIEPaTypa OOMOTKH CTaTOpa, AOMYCTHMAst B SKCIUTyaTaLlHH.

Tabmmua I'.3. McnibiTaTenbHOE HANPSDKEHUE MPOMBILIUIEHHOW YaCTOThI IPH PEMOHTE BCHITIHBIX
00OMOTOK 3JIEKTPOABHUraTeNei

| HcneIryemblii 5J1eMEHT | Wcnbitatensroe nanpsxenue, kB, nns |
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3JIEKTPOABUTATENICH MOILHOCTBIO, KBT
0,2-10,0 6ogee 10 1o 1000

1. OOMOTKM moOCie YKJIaJAKH B Mas3bl A0 MNalKu 2,5 3,0
MEKKATYLIEYHBIX COCAMHEHUI
2. OOMOTKM mocie Talkd W  H30JHPOBKH 2,3 2,7
MEKKATYyLIEYHbIX  COCAMHEHH, eCIM  HaMOTKa,
MPOU3BOAUTCS 1O IPYIIIAM HITH ITO KATYIIKaM
3. OOMOTKM T1OCIiE TPONUTKH U 3aMPeCcCOBKH 2,2 25
0OMOTaHHOTO CeplieuHHKa
4. T'naBHas  w3oysiuss  OOMOTKH  cobpaHHOTO| 2Ukont1,0, HO He 2Uxont1,0, HO He
5JIEKTPOJBUTATEIS] Huxe 1,5 Huxe 1,5

2 UcnbITannus 3J1eKTPOABHraTeieii Npu nojHoii cMeHe
BCBIIIHBIX 00MOTOK

2.1 M3MepeHHe CONIPOTHBJIEHHUSI H30IALIHH 06MOTOK
H3mMepeHue mpOU3BOAUTCS MeraoMMeTpom Ha HanpspkeHune S00 wiu 1000 B (tabnuna 8.1.)
JlonycTuMble 3HAYEHHUS COMPOTHBIICHNS M30JBLHH OOMOTOK yKa3aHbl B Tabuie 8.2.

2.2 UcnbITaHHe NOBBIIIEHHBIM HAMNPSIKEHUEM l'lpOMbll.l.l.]'leHHOf/i 4acToThl

HcneiTaTenbHOe HANpPsOHKEHWE IIPH MONHOH CMeHe OOMOTKH CTaTopa NMPUHHUMAETCS COrJIaCHO
Tabmune I'.3.

2.3 U3mepeHue conpoTUB/IEHHS 00MOTKH MOCTOSIHHOMY TOKY

H3mepeHHOe 3HAUCHHE CONPOTHUBIEHUSI OOMOTOK He JOJKHO OTJIMYAThCS OT HOPMHPOBAHHOTO
(tabnuna 6.3) Gonee uem Ha 3 %.

Tabmuua I'.4. McnblTaTtenbHOe HanpshkeHNE MIPOMBILIITIEHHON 4acTOThl 0OOMOTKH cTaTtopa
SNEKTPOBUTraTeNel IPH HACTUYHON cMeHe OOMOTKH CTaTopa

o HcnbiTarenbHoe
HcneITyemelil sneMeHT
Hanpspkenue, kB

1. OcraBruasicst 4acTb 0OOMOTKH 2Ukom
2. BamacHele Karymwku (cexumu, crepykHu) mepen  3akimagkoil Bl 2,25Ukowt2,0
3JIEKTPOIBUTATEIND
3. To xe nocne 3akJagkyd B Ma3bl MEPEN COEAMHEHHUEM CO CTapOil 4acThiO 2Unont1,0
0OMOTKH
4. T naBHast H30JsI1Hs1 OOMOTKH HOJHOCTBIO COOPAHHOTO 3JIEKTPOABUTATENS 1,7Usom
5. ButkoBas uzosnauus ITo Tabauue b.2.

3 UcnbITaHHe 31eKTPOABHTaTe el € HeCTKUMH KATYIIKAMH
HJIH CO CTEPKHAMH IPH YACTHIHOH cMeHe 00MOTOK

3.1 UsmepeHHe CONMPOTUBJICHUS H30JISIMH 00MOTOK

Hsmepenue nmpou3BOAUTCS y 3JEKTpOJBUTaTeNie Ha HanpspbkeHHe 10 0,66 kB BKIIIOYHTENBHO
MeraoMMeTrpoM Ha HampspkeHue 1000 B, a Ha Hampspkenue Bbimie 0,66 kB - MeraoMmeTrpoM Ha
Hanpspkenue 2500 B.

JlonycTumble 3HaYEHHUs COMMPOTHBIICHHS M30JISILMM OOMOTOK yKa3aHbl B Tabnuue 5.2.

3.2 UcnbiTaHNe NOBBIIIEHHBIM HATIPSI3KEHHUEM NMPOMbILLTEHHOH YaCTOThI

HcnbrrarenbHOe HamlpsDKEHWE NP YacTHYHON CMeHe OOMOTKH CTaTtopa JJIEKTpOABHIaTeNnei
MPUHUMAETCs corlacHo Tabymue b.4.

3.3 U3mepeHuUe CONMPOTHBJIEHUSI 00MOTKH MOCTOSIHHOMY TOKY

H3MepeHHOe 3HAaUYeHNe CONMPOTUBIEHHST OOMOTOK HE AOJDKHO OTJIMYATHCSA OT HOPMHPOBAHHOTO
(tabnuna 6.3) 6onee yeM Ha 3 % ais snexTpoaBUraTesneil HanpspkenueM 10 0,5 kB BKIIOYMTENTHHO U
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6osree yeM Ha 2 % A OCTANIBHBIX JICKTPOABHTATEIICH.

4 UcnbiTannsi, IpOBOUMBIE IIPH PEMOHTaX 0OMOTKH poTopa
ACHHXPOHHBIX WICKTpoABHTaTeeH ¢ Ga3HbBIM POTOpOM
3HaueHHe HUCMBITATENIPHOTO HANPSDKEHHs NPH MOJHOM cMeHe OOMOTKH pOTOpa MPUHHMAETCS
coracHo Tabnuue I'.5.
Ilpu uacTu4HON CMeHe OOMOTKH MOCNE COeNUHEHWs], Haiku W OaHNAKUPOBKM 3HAYEHHE
HCTIBITATEIbHOTO HANPSKEHUS TPUHUMAETCS PaBHBIM 1,5 Uyou, HO He Hike 1 kB.
IIponomxuTeabHOCTh NPUIIOXKEHHS] UCHBITATEILHOIO HaNpspkeHus 1 MuH.

Tabmmua I'.5. UcnbiTaTeibHOE HANPSKEHUE NPOMBILIJIEHHON YaCTOThl OOMOTKH poTOopa
3JNIEKTPOABHUraTENei PH MOJHOW CMEHEe OOMOTKH

. HcnbitatenpHoe
HcnbiTyemblii 51eMeHT
HanpsbkeHue, KB
1. CrepxHr OOMOTKHM MOCHE U3TOTOBJIEHNS, HO 10 3aKJIAJKH B Ma3bI 2Unont3,0
2. Crep:xHr OOMOTKH TIOC/I€ 3aKJIAAKH B Na3bl, HO 10 COEUHEHHS 2Usnont2,0
3. OOGMoTKa mocne coequHenus, Naiflku 1 6aHAaKUPOBKH 2Up*+1,0
4. KoHTaxTHBIE KOJIbLIA O COSUHEHHS C OOMOTKOMH 2Up+2,2
5. OcraBruasicsi 4yacte OOMOTKM IMOCHIE BbleMKH 3ameHseMbix katyumek| 2Up, Ho He Hike 1,2
(cexuwmii, cTepxHeil)
6. Bea ofmorka mociae MPUCOSTWHEHHs HOBBIX Karymek cekuuid,| 1,7Up, HO He Hinke 1,0
CTEepIKHEH

IMIpumeuanue - * U, - HANPDKCHHUE HA KOJBIAX MPH PA3OMKHYTOM H HETOABIKHOM POTOPE H HOMHHAILHOM
HANPSDKCHUM HA CTATOPE.

JInst pOTOPOB CUHXPOHHBIX 3JIEKTPOIBUTaTENEH HCTIBITAHNS MTPOBOIATCS 110 HOPMAaM JUIsi POTOPOB
CHHXPOHHBIX SIBHOIIOJIFOCHBIX N'€HEPATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB.
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MPUJIOKEHHUE J{
(OBSI3BATEJILHOE)

TEILIOBU3NOHHBII KOHTPO.JIb _
SJEKTPOOBOPYJ1OBAHUSA U BO3IYIIHBIX JINMHUI
SJEKTPOIIEPEJIAYN

1 Ilpunoxenue J| BkirouaeT B ceOs MpoLEAypy NPOBEEHHS TEIUIOBU3HMOHHOTO KOHTPOI,
MEPUOIUYHOCT U OOBEM H3MepeHUil KOHTPONMPYEMOro OObeKTa MM COBOKYITHOCTH OOBEKTOB.
IleproaUYHOCTb TEMJIOBU3UOHHON IMArHOCTHKU diekTpoodopynoBanus PY u BJI ompenenena c
y4ETOM OIBbITa ero SKCIUTyaTalluy, PeKMa PaboThl, BHELIHUX U OPYruX (akTOpOB M OTPaskeHa B
COOTBETCTBYIOIINX PEKOMEHIALIHSAX.

2 JInst IpoBeAEHUs TEIUIOBHU3MOHHBIX M3MEPEHHI P KOHTPOJE 3JeKTpoobopynosaHus u BJI
pexomeHnyercsi nucnonb3oBarh HMK-TemIoBH3opsl (JOMyCKAeTCsi NPHMEHEHHEe MHPOMETPUYECKUX
pubOpOB) IITMHHOBOJIHOBOI'O AMANa30Ha 8-12 MKM, YyBCTBUTEIBHOCTBIO He Xyxke 0,1 °C, yriobim
paspewenueM He xyxe 1,5 mpaz.

3 BrisiBnenue nedexTa SJODKHO OCYIIECTBISITLCS MO BO3MOXKHOCTH Ha paHHel CTaJuu pa3BUTHS,
JUIst yero npubop 1oJKeH 00a1aTh JOCTATOHHON Yy BCTBUTENBHOCTBIO Iake MPH BO3AEHCTBUH Psia
HeOIaronpusaTHbIX (PaKTOPOB, MOTYILMX HAOMIOAATHCS B KCIUTyaTalMK (BIHsAHHE OTPHLATENbHBIX
TeMIepaTyp, 3allbUICHHOCTH, JJICKTPOMArHWTHBIX moxeil u T.m.). Ilpu aHammse pesynbTaroB
TEIUIOBU3HOHHOTO KOHTPOJIA [OJDKHA OCYIIECTBIATBCS OLEHKA BbLIBJIEHHOro naedexra. Ilo
MOJNYYEHHBIM PE3yJbTaTaM TeIUIOBU3HOHHOTO KOHTPOJSA pEIIeHHE O 3aMEHEe WM PEMOHTE
IIPUHIMAETCS TEXHUIECKUM PyKOBOMUTENIEM CyOBEKTa SJIEKTPOIHEPTETHKHU.

4 B npunoxeHNH IPUMEHSAIOTCS CIEAYIOIIHE MOHITHS:

npeBbIlIeHHe TEMIepaTypbl - Pa3HOCTb MEXIYy H3MEPEHHOH TeMIepaTypoii HarpeBa H
TeMITEPaTypoil OKPYIKaIOIIEero BO3AyXa,

H30BITOYHASI TEMIIEPATYPA - IIPEBLILICHHE U3MEPEHHOH TEMIIepaTypbl KOHTPOIUPYEMOTO y3jia
HaJ| TEMIIEPaTypOH aHAJIOTUYHBIX Y3JI0B APYTHX (a3, HAXOSIMXCS B ONHHAKOBBIX YCIOBHUSX,

K03(pduumenT aePeKTHOCTH - OTHOLIEHHE W3MEPEHHOTO MPEBbILICHHS TEMIepPaTyphl
KOHTaKTHOTO COEAMHEHUsI K IPEBBLILICHUIO TEMIIEPATYPh], H3MEPEHHOMY Ha LIEJIOM Y4YAaCTKE IIMHbBI
(poBOZIa), OTCTOSIIIIEM OT KOHTAKTHOT'O COSMHEHHs HA PACCTOSHUHN He MeHee | Mm;

KOHTAKT - TOKOBEylllasl 4acCThb aIlapara, KOTOpas BO BPEMs ONEpalluy pPa3MbIKaeT U 3aMbIKaeT
LieTIb, WJIM B CITy4ae CKOJB3SIIX WX IAPHUPHBIX KOHTAKTOB COXPAHSET HETIPEPBIBHOCTD LEIIH,

KOHTAKTHOE COeJHHEHHe - TOKOBenyllee coefunHeHue (OONTOBOE, CBapHOE, BBIMOIHEHHOE
MeTOiOM O0kaTust), 00ecIIeHnBarOIIee HEMPEPHIBHOCTh TOKOBO LIEH.

5 OueHKa TeIIOBOTO COCTOSIHYSA 3IEKTPOOOOPYAOBAHKS M TOKOBEOYIIMX YacTell B 3aBUCUMOCTH
OT YCIIOBMI HX PabOTHI M KOHCTPYKIIUH MOKET OCYLLECTBIISITHCSL: [10 HOPMUPOBAHHBIM TEMIIEPATYPaM
Harpesa (TPEBBIICHIAM TEMIIEPATYPHI), H3OBITOYHON Temrepatype, Kod3hduimenty nedekTHOCTH,
JUHAMMKE HM3MEHEHHs TEMIIEpaTypbl BO BPEMEHH, C H3MCHEHHEM HArpy3KH, MMyTeM CpaBHCHUS
HM3MEPEHHBIX 3HAUEHHI TeMIIepaTyphl B Ipenenax ¢assl, Mexny (asaMu, ¢ 3aBeIOMO HCIPABHBIMU
Y4YaCTKaMH M T.II., B COOTBETCTBUH C YKa3aHUSIMU OT/ENbHBIX MMyHKTOB IIPMJIOKEHHSL.

6 IIpenenpHble 3HAYEHUS] TEMIIEPATYPHI HATPEBA U €€ NPEBBIMIESHUS TpUBeneHbI B Tabmune J1. 1.

s kortaktoB u OontoBbix KC Hopmarusamu Tabmuis [l 1 cirenyer monb30BaThest PH TOKAX
HarpyskH (0,6-1,0) Jion TOCHIE COOTBETCTBYOLIETO MEPECUETA.

Ilepecuer mpeBbIIEHHS H3MEPEHHOIO 3HAUCHHS TEMIEPATypbl K  HOPMHPOBAHHOMY
OCYIIECTBIIAETCS UCXOAS U3 COOTHOIICHHUS:
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2
AT pab I pab ’
rae ATou - IPEBBIIIEHUE TEMIIEPATYPDI TIPH Lro;

ATpas - TO XK€, TIpH Ipas;

Ipas — pabouuii TOK Harpy3KH 3J€KTPOOCOPYIOBAHUS,

Ision — HOMUHANBHBIH TOK HATPY3KH IEKTPOOOOPYIOBAHUS.

TennoBU3HOHHBIN KOHTPOIIb 3JIEKTPOOOOPYAOBaHUs 1 TOKOBeRyIMX yactei BJI mposoautcs mpu

TOKaxX Harpy3ku 0,3 Jyom ¥ BbILLE.

TennoBHM3HOHHBIII KOHTPOJIb 3JEKTPOOOOPYAOBaHUS MpU TOKax Harpy3ku Huwke 0,3lyom
TIPOBOIUTCS MO PELICHUE TEXHUUECKOTO PYKOBOAUTENIS CYOBEKTa IEKTPOIHEPTETHKH.
IIpoBeneHne TEMIOBU3HOHHOTO KOHTPOIIS TOKOBenyIux dacrei BJI mpu Tokax Harpy3ku Huxe

0,3/s0m HeLIETIECOOOpa3HO.

Tabsuua [1.1. JlonycTiMbie TeMIIEpaTypbl HarpeBa

Kontponupyemsie y3ist

HaubGonbiee nonycrumoe
3HAYEHHE

TeMneparypa
Harpesa, °C

IlpeBbiieHue
Temneparypsl, °C

1. Toxosenymue (3a HCKIIOYEHHEM KOHTAKTOB M KOHTAKTHBIX
COEAMHEHNI) 1 HETOKOBEYLIINE METAJUITIECKHE YaCTH:

- HE M30IMPOBAHHBIE U HE CONPHKACAOIIIECS C U3OIALMOHHBIMA
MaTepHalaMu

- M30MMPOBAHHBLIE HJIM COINPHUKACAIOUIMECS C H3OJSILIUOHHBIMU
Martepuanamu knaccos HarpeBocroiikoct mo I'OCT 8865-93:

T m o <

2. KoHTaKTBI U3 MEIU ¥ MEIHBIX CILIABOB:

- 6€3 HOKpPBITHIA, B BO3yXe/B U30JLIOHHOM MacJie

- € HaKJIaaHbIMH cepe6p$[H1>1MI/1 maCTuUHaMu, B BO3ZlyXC/ B
H30JIALUOHHOM Maciie

- C TOKpbITHEM CepeOpOM WM HHKENeM, B BO3AyXe/B
HU30JIIIMOHHOM Maclie

- C OKpPBITHEM cepeOpPOM TOIIHMHON HE MeHee 24 MKM

- C TOKPBITHEM OJIOBOM, B BO3yX€/B H3OJLIHOHHOM Maclie

3.  KoHTakTbl  MeTAJUIOKEpaMu4ecKHe  BOAb(pamMo-  u
MONUOOeHOCOmepKaLiie B M3OALHOHHOM Macjie: Ha OCHOBE
Menu/Ha OCHOBE cepebpa

4. AnmaparHble BBIBOABI U3 MENU, AJIOMHUHUS M UX CIUIABOB,
NnpeaHasHa4Y€HHbIC Ui COEANMHCHUs C BHEITHUMU MMPOBOAHUKAMHA
DJICKTPUICCKUX uenef/'l:

- 63 OKPBITHSI

- C MOKPBITHEM OJIOBOM, cepeOpoM HJIM HUKENeM

5. bonToBBIE KOHTaKTHBIE COCAVNHECHHSA U3 MEAH, AJIIOMHHHS U NX
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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Haunbonbmee nomycriumoe

” 3Ha4YeHHe

OHTPOIHMPYCMBIC Y316l Temnepatypa| IlpeBbimenue
Harpesa, °C |Temnepatypsl, °C

- 6€3 TIOKPBITHSL, B BO3AyXe/B H30JSILIMOHHOM MacJie 90/100 50/60

- C MOKPBITHEM OJIOBOM, B BO3/1yX€/B H3OJSLIMOHHOM Maciie 105/100 65/60

- C TOKpeITHEM cepeOpoM WM HuKeleM, B Bo3ayxe/| 115/100 75/60

H30JIILIHOHHOM MacJie

6. IlpenoxpaHuTteny NEPEMEHHOr0 TOKa Ha HampspkeHue 3 kB u

BBIILIE:

COeNMHEHMs] U3 MeIH, aFOMHHMSA W WX CIUIABOB B BO3Ayxe Oe3

MOKPBITHIA/C TIOKPBITHEM OJIOBOM

- C Pa3beMHBLIM KOHTAKTHHIM COEAMHEHHEM, OCYINECTBIIIEMBIM 75/95 35/55

HpYXKUHAMA

- ¢ pa3bopHBIM coenrHEeHNEM (HaxkaTHe OojTamMu wiu BuaTamu), B|  90/105 50/65

TOM YHKCJIE BBIBOJbI IPEOXPAHUTEIS

METaJIJIMYECKIE YACTH, HCTIONIb3YEMBbIe KaK NPy KUHbBI

- U3 Meau 75 35

- u3 hocoprcToii OpOH3BI M AHANOTHYHBIX CILIABOB 105 65

7. V30m1MOHHOE MAacll0 B BEPXHEM CJIO€ KOMMYTAIIMOHHBIX 90 50

anmapaToB

8. Berpoennbie TpaHCHOPMATOPHI TOKA:

- o6MoTKH - 10

- MarHUTOTIPOBO/IbI - 15

9. bonroBoe COeNUHEHHE TOKOBENYIIUX BBIBOJIOB CBEMHBIX - 85/65

BBOZIOB B MacCJIe/B BO3OyX€E

10. Coenunenus ycrpoiicts PITH cumoBbix TpaHCchOPMAaTOPOB K3

MeaM, €€ CIUIABOB M MeNecOAepiKallux KOMMO3MLuH 6e3

TIOKPBITHA cepebpoM Ipu paboTe Ha BO3IAyXe/B Macie:

- ¢ wHaxatueM OonTamMH HIH JAPYTHMH  DJIEMEHTAMH, - 40/25

00eCIe uHBAIOLINIMY JKECTKOCTh COSANHEHHUS

- C HaXaTHeM MPYXUWHAMU U CaMOOYMINAIOIIUECS B IPOLECCe - 35/20

MepPeKITFOYeHNs

- C Ha)KaTHUeM IIPYKUHAMU U HE CaMOOYMIIAIOIIUECS B MPOLECCE - 20/10

HEePeKJIFOUeHUS

11. TokoBenmymue >Kkuibl CHIOBBIX Kalened B  pexuMe

IUTHTEIbHOM/ aBAPUIHOM IPH HAIHMIHUH H3OJSILAH:

- U3 MONMBUHUJIXJIOPHIHOTO IIJIACTHKA U MOJIMSTHICHA 70/80 -

- U3 BYJIKAHU3HPYIOIIErocs MOJU3THIICHA 90/130 -

- U3 pe3UHBI 65/- -

- U3 PE3UHBI NOBBIIEHHO! TEIUIOCTOUKOCTH 90/- -

- C MPONMUTAaHHON OYMaXKHOM M30JSILHEN TIPU BSI3KOW/ 00eIHeHHOH

MPONMUTKE U HOMUHAJIbHOM HAIIPsSIX)KEHWUH, kB:

1u3 80/80 -

6 65/75 -

10 60/- -

20 55/- -

35 50/- -

12. KomjnekTopbl M KOHTAaKTHBIE KOJIbLA, HE3AIUUILIECHHbIE H

3aIMUIIEHHBIC TIPH W3OJSIUH KIIACCOB HArPEeBOCTONKOCTH:
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Haubonsimee nomycrumoe
3HauYeHHe
Temnepatypa| IlpeBbunenue
Harpesa, °C | Temneparypsl, °C

Kontpomipyemsie y3mbt

A/E/B - 60/70/80
F/H - 90/100
13. IToAMMITHAKY CKOJBKEH U/ KaueHUsI 80/100 -

IIpume4anue - Jlannbie, NpHBEICHHBIC B TAa0IHIE, MPHMCHAIOT B TOM CIIY4ac, CCIH I KOHKPETHBIX BHIOB
000pyJ0BAHMS HC YCTAHOBICHBI PYTHE HOPMBL.

7 Jns xonrakToB, 6ontoBeix KC n cnupansHoii apmatypet BJI ipu Tokax Harpysku (0,3-0,6) Tuow
OIlEHKa HMX COCTOSIHHs TPOBOAMTCA MO WU30BITOYHOH Temmeparype. B kauecTBe HOpMaruBa
HCTIONB3YETCs 3HAYCHUE TEMIIEPATypbl, nepecuutaHHoe Ha 0,5 xom.

JIns nepecyeTa UCMOb3y€eTCsl COOTHOLIEHHUE:

2
ATO,5 _ [ 0.5/ om
ATpa6 1 pad ’

rae ATo,5 - n30BITOUHAS TeMIieparypa npu Toke Harpy3ku 0,5 uon;

AT a6 — M30BITOYHAS TEMIIEPATYpa NpU padoueM TOKe Jpag,

Ipas — paboumil TOK HArpyskd 3NIEKTPOOOOPYROBaHHS; Ilnow — HOMHHAJIBHBIA TOK HArPy3KH
371eKTPoodOPYAOBAHMUS.

Ecnu monmydenHoe npy pacdeTe 3HaYeHHE TEMIIEPATypPhl MEHBIIE H3MEPEHHOTO, TO I aHAIH3a
cocrosinust KC npuHuMaercs usmMepeHHOe 3HaYeHUe.

Ipu oueHke cocTosiHUsl KOHTaKTOB, 60NTOBBIX KC 1 cniupanbHoii apmatypbi BJI o n36bITouH0iM
TeMIiepaType 1 Toke Harpy3ku 0,5/roy Pa3IHYaloT CIERYIOLIHNE O0NACTH MO CTENEHH HEHCIPABHOCTH.

N36bITOuHAS: TemMnepaTypa 5-10 °C

HauanpHas CTeNeHb HEUCIIPABHOCTH, KOTOPYIO CIEAYET AEPKaTh MOJ KOHTPOJIEM M NPUHUMATh
MEpEI 110 €€ YCTPAHEHHIO BO BpeMs IIPOBEICHIS PEMOHTA, 3aIIAHHPOBAHHOrO N0 rpadHKy.

M36bITounas Temneparypa 10-30 °C

PaspuBmmiics nedext. [IpHHATS MephI 10 YCTPAHESHHUIO HEHCIIPABHOCTH MPH OIIMKaiieM BHIBOOE
371ekTpoodopyHOBaHUs U3 PabOTHL

H36b1TOuHAn TemnepaTypa 6oiee 30 °C

Asapuiinbrii nedext. TpeOyer HeMeUIEHHOTO YCTPaHEHHUS.

8 OLeHKy COCTOSIHUSI CBAPHBIX U BHINOJIHEHHBIX oOkaTtieM KC pexomeHayeTcsi IPOU3BOAUTS IO
n30BITOUHOM Temnepartype uiu kosdduimeHTty nedeKTHOCTH.

9 Ilpu OLEHKE TEIUIOBOrO COCTOSIHHS TOKOBEAYIIHX YaCcTeil pa3iM4aioT CIEAYIOLIHE CTEIeHH
HENCIPABHOCTH UCXOAsI U3 MPHBENEHHBIX 3HaueHHH ko3¢ uumenrta nedexrnocru:
He Oosee 1,2 |HauanbHasi CTeneHb HEMCIPABHOCTH, KOTOPYIO CIEAYET JAEPKATh MOJ] KOHTPOJIEM

12-15 PasBuBiniics nedext. IIpuHATE Mepbl MO YCTPAHEHHMIO HEUCIPABHOCTH MPU
v OKaiilIeM BBIBOJIE HJIEKTPOOOOPYIOBaHHS 13 pabOTHI
bonee 1,5 |ABapuiinblii nedexr. TpeOyer HEeMENIIEHHOIO YCTPaHEeHH s
1.10 ITpunumaercsa cnenyromas nepuOAUYHOCTb IPOBEAEHHS TETNIOBU3UOHHOTO KOHTPOJISL.
I'eneparopsl - B CpoKH, YKa3aHHBIC B IYHKTE 6.12 HacToAIIEro cranaapra.
Cunosble TpaHCHOPMATOPHI — B CPOKH, YKA3aHHBIE B yHKTE 9.20 HACTOSINETO CTAaHAAPTA.
OnexTpoobopyaoBaHHe paclpeneauTeNbHBIX YCTPOHCTB Ha HANIPSDKSHHE:
- 35 kB u Hmxe - 1 pa3 B 3 roma
-110-220 kB - 1 pa3 B 2 rona
- 330-750 kB - exxeronHo
Pacnipenenurenbhbie  yctpoiictea (PY) Bcex HanpsokeHWd NpH  YCHJIEHHOM 3arpsi3HEHHU
3J1EKTPOOOOPYIOBAHUS ~ €KETOIHO.

BHOBb BBOZMMOE B 3KCIUTyaTauuio 3JeKkTpoobopynoBanue PY - B mepBblii rox BBOAa HX B
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SKCIUTyaTaLHIO.

Bueouepennoii UK-koHTpoIb 31eKTpoobopynoBanus PY Bcex HampsbkeHHi MPOBOAMTCA MOCHe
CTUXMHHBIX BO3ZEHCTBUI (3HauuTe IbHBIE BETPOBBIe Harpys3ky, K3 Ha mmHax PV, 3emnerpscenus,
CHJIbHBIN TOJIOJIEN U T.1L.).

BoznymHble JHUHUM 3JIEKTpoOIepenavd - NPOBEpKa BCEX BHIOOB KOHTAaKTHBIX COEAMHEHUI
TokoBenymux 4acreit BJI 35 kB u sbime:

- BHOBb BBOJUMBIE B 3KCIUTyarauuio BJI - Ha 2-oM romy skcrutyaranuu,

- BJI, paGotarouiue ¢ npeaenbHbIMH TOKOBBIMH Harpy3kamu, paboTatoliue B yCIOBUAX OONbIINX
BETPOBBIX U rOJIOJENHBIX Harpyskax, BJI ¢ miaBkoii rosonéna Ha NpoBOAAX - €KErOIHO;

- nepeceueHusi ¢ aApyrumu BJI 35 kB u BhIme, € 31K TpHUIIMPOBAHHBIMHU JKEJIE3HBIMU JOPOTaMH,
He 3JIEKTPUUIMPOBAHHBIMU >KEE3HBIMH JOpOramu OOLIero MOJb30BaHKs, ABTOAOPOraMH C
yuérHbIME HOMepamu A, M, P — He pexxe 1 pa3a B 3 rona;

- octanbhble BJI - He pexe 1 pasa B 6 ser.

IIpoBepka BceX BHAOB KOHTaKTHBIX coenuHeHHi nmposonos BJI mike 35 kB mnposopmtcs mo
PEIISHHIO TEXHUYECKOTO PYKOBOOHTENS CyObEKTa 3IeKTPOIHEPTETHKH.

11 Tlo pemeHHMIO TEXHHYECKOTO PYKOBOAMTENS CyOBEKTa SJIEKTPOIHEPTeTHKU HApsAAy C
TEIJIOBU3UOHHBIM KOHTPONEM CPEACTB BHEINHEH OMOPHOH M MOABECHOH H3OJSILKH, MPOBOJOB H
nuHedHon apmatypel BJI kmaccop HampspkeHuss 35 kB u Bhlle MOXET NPHUMEHSTBCS HX
yIbTpadHOIEeTOBRINH KOHTPOb [61].
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IIpaBuia ycTpoiicTsa s1ekTpoycranoBok. CenpMoe H3aHue.

IIpaBuna TEXHUYECKOH O3KCIUIyaTallMH DSJEKTPUYECKHX CTaHIMH U cereit Poccuiickoii
Ocnepanyu.  YTBepakAeHbl npukasoM Mumonepro PO or 19.06.2003 Ne 229,
3apeructpuposansl B Munrocte P® 20.06.2003, peructpauuonsblil Ne 4799,

IIpaBuya 1o OXpaHe TPyJa NMPH IKCIUIyaTalUH 3JIEKTPOYCTAHOBOK. YTBEPIKIEHBI MPHKa30M
MuHucTepcTBa TpyAa U counanbHo 3amuTel PO ot 24.07.2013 Ne 328H, 3aperncTpupoBaHb
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Ipasunia mo oxpaHe Tpyna npu paborte Ha BblcoTe. YTBepxaeHs! Ilpukazom Munuctepcrsa
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PJ1 34.45.309-92 Meronuyeckue ykasaHHs MO IPOBENECHMIO HCILITAHUN T€HEpaTOpOB Ha
HarpeBaHue.

MY 34-70-059-83 MeTtoanueckue yka3zaHus MO MPOBEACHUIO SKCIUTyaTaLIMOHHOIO KOHTPOJIs
BHOPAIIIOHHOTO COCTOSTHHSL KOHCTPYKTHBHBIX Y3JI0B THApOAarperara.

TH 34-70-065-87 Tumosast MHCTPYKIHSA IO SKCIUTyaTalUH Ta30BOH CHCTEMbI BOJOPOIHOTO
OXJIAXKAEHUS T€HEPaTOPOB.

OkctyaTaioHsbd  mupkymsap Ne I1-05-88(D) O npenoTsBpaleHHH SIEKTPOIPO3HH
Typboarperaros.

Meroauueckue yKa3aHHs MO OLEHKE TEXHUYECKOTO COCTOsHHs TypOOreHepaTopos,
0TpabOTaBIINX YCTAHOBJIEHHBIH HOPMATHBHBIA CPOK ciyxkObl. YTBepkmeHni PAO «EDC
Poccumy» 31.03.2008r.

MYV 1.3.3.99.0036 —2009 {narHocTHKa U30MALUH BPAILAOLIMXCs MALIUH KJIACCa HANIPSDKEHMS
or 0,4 kB mo 24 xB mo xapakrepuctukaM 4YacTH4HBIX paspsaoB., OAO «KonnepH
OHeproaromy.

CTO 70238424.27.100.053-2013. DHepreTuueckue Macia H MacIOXO35AHCTBA JIEKTPHIECKHX
craHuuid U ceredl. OpraHu3amnus 3KCIUTyaTalUM U TexHH4Yeckoro obcmyxusanus. Hopmer n
TpedoBanus. YTBepxaeH npukasoM Ne 5 HIT «MHB3JI» ot 12.02.2013.

PJ1 16 363-87 TpanchopmaTopsl CUIOBble. TpaHCHOPTUPOBaHHE, pasrpys3ka, XpaHEHUE,
MOHT&K U BBOJI B HKCILUIyaTaLHIO.

BCH 342-75 BenoMmcTBeHHblE CTPOHUTENbHbIE HOPMBI. MHCTpyKLMs IO MOHTaXy CHJIOBBIX
Tpancopmaropos HanpsvkeHueM A0 110 kB BrirouuTensHO. YTB. MHHMOHTaXKCIELICTPOEM
CCCP 3 mapra 1975 1.

P/134.46.501 (CO 153-34.46.501) MHCTpPYKLMA IO 3KCILTyaTallH TPAHC(HOPMATOPOB.

P/1 3411-002-49890270-2013. TpaHchopMaTophl CHIOBBIE. TpaHCTIOPTHPOBAHUE, PasTpy3ka,
XpaHEeHHe, MOHTAX U BBOJ B SKCILTYaTAIIIO.

CO 34.46.605-2005 (POAWU 34-38-058-91) TumoBass TexHOJOrM4Yeckas MHCTPYKLIUS.
Tpanchopmaropbl knaccos Hampsbkedust 110-1150 kB momuocteto 80 MB A u Oosee.
KanuranbHblil peMOHT.

CTO 56947007-29.180.010.094-2011 Meronu4yeckue yKa3aHWsg IO OINPENEICHUIO
COzeprKaHusl ra30B, PACTBOPEHHBIX B TpaHCHOPMATOPHOM Macie. YTBepskaeH npukasom OAO
«DCK E3C» Ne 321 01 02.06.2011 1.

P/134.46.303-98 (CO 34.46.303-98) Meroanueckue YKa3aHus IO MOATOTOBKE U MPOBEACHHUIO
XpOMaTorpadpuueckoro aHajIn3a rasoB, PACTBOPEHHBIX B Macje CHIOBBIX TPAHC(HOPMATOPOB.
PI 153-34.0-46.302-00 (CO 34.46.302-00) Metonuueckne yKa3aHusi MO JUArHOCTHUKE
pazBuBarOIMXCs  JeeKkToB MO pe3yibTaTaM Xpomarorpaduueckoro aHaiuza TIas3os,
PacTBOPEHHBIX B TPAHC(HOPMATOPHOM Macie.
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IICO-1-02-2010M Metoaudieckue yKa3aHUs IO JUATHOCTUKE Pa3BUBAOIINXCS Ae(eKkTOB Mo
pesyIbTaTaM XpoMaTorpadpuueckoro aHain3a ra3oB, PACTBOPEHHBIX B Macie MIYHTHPYIOMIAX
peaxtopos HampsikeHreMm 500 kB tiuma POJBC-60000/500, POMBC-60000/500, POMBCM-
60000/500 mpoussoactea OAO «I1K XK Dnexrpozason». YTB. OAO «IIK XK Inexrpo3aBom»
2010r.

Meronuyeckue yKazaHUs 110 ONPEAENICHUIO BIArOCOAEPKAHHUS TBEPAOH H30JLMH OOMOTOK
CUJIOBBIX TpaHchOpMAaTOpOB (LIYHTHPYIOLIMX PEaKTOPOB) MO peE3YJbTaTaM H3MEPEHHs
IJIeKTpIYecknx xapaktepuctuk. YTeepskaeHsl OAO PAO «ESC Poccum» 21.06.2007 .
CTO 70238424.17.220.20.007-2009 Cucrempl U YCTPOHCTBA AHATHOCTHKH COCTOSIHHSA
obopynosanus noacrannuii m JIDIL. Ycnosus cozpanms. Hopmer u TpeboBaHus. YTB. U BBEACH
B aetictBue ITpuxazom HIT «MHB3JI» ot 22.06.2009 Ne 35.

CTO Pycl'umpo 02.03.116-2015 OreHka TeXHH4YECKOro (MPeAeIbHOr0) COCTOSIHUS CHIOBBIX
TpaHc(hOpMaTopoB.

Meronudeckue ykasaHHsl MO OLEHKE COCTOSIHUA OyMakKHOH H30JSILMM OOMOTOK CHIIOBBIX
TpaHc(hOPMATOPOB M IIYHTHUPYIOLIMX PEAKTOPOB IO CTEHNEHH MOJMMEPHU3ALUH. Y TBEPXKICHBI
OAO PAO «E3C Poccum» 13.12.2007 r.

CTO 56947007- 29.180.091-2011 Tumnossle TexHUIeCKue TpebOOBaHMA K TpaHCHOpPMATOpaMm,
aBTOTpaHcopMaTopam (pacipeneuTeTbHbIM, CHJIOBBIM) KJIaccoB Hanpskenus 110 - 750 kB.
Yreepxkaens! npukazoMm OAO «®CK EDC» ot 11.05.2011 Ne 275.

Anexkcee, b. A. KoHTpousb cocTOsiHUS (IMarHOCTHKA) KPYITHBIX CHIJIOBBIX TPaHC(HOpMaTOpoB.
M.: DHAC, 2002.

CTO 56947007-29.180.01.116-2012 HHcTpyKLMsI MO 3KCIUTyaTalMu TpaHC()OpMAaTOpOB.
Yreepxnen npukazom OAO «@CK E3C» ot 02.03.2012 Ne 113.

PO 153-34.0-20.363-99 (CO 34.0-20.363-99) OcCHOBHbIE TMOJOXCHHS METOIHKH
nH(pakpacHOH ANArHOCTHKH 3JIEKTpoobopyrosaHus U BJL.

PJ1 34.43.105-89 MeTtomudeckue ykasaHus O SKCIUTyaTallHH TPAHC(HOPMATOPHBIX MACE]T.
TumnoBass mnporpaMmMa  KOMIUIEKCHOIO — AHWArHOCTHYECKOTO  OOCNENOBaHHS  CHJIOBBIX
TpancopmaTropos (aBTOTPaHCHOPMATOPOB) U LIYHTHPYIOWHX peakTopoB 110-750 kB. — M.
OAOQO «®CK E3C», yTB. 28.10.2005 1.

P/ 153-34.0-35.518-2001 (CO 34.35.518-2001). MHCTpyKUMsI HO 3KCIUTyaTalWH Ta30BOM
3aLIUTHL.

Pl 34.46.502 (CO 34.35.518-2001). MHCTpYKLHsA IO ONpPENeNIeHHIO XapaKkTepa BHYTPEHHHX
HOBpeXIeHHH TpaHCHOPMATOPOB MO aHANTK3Y ra3a U3 ra3oBOro pere.

CTO 56947007- 29.180.078-2011 TumoBsie TexHu4eckHe TPeOOBaHMSA K LIYHTHPYIOLIUM
peakropam 500 kB. YrBepxknén npukazom OAO «PCK EQC» ot 04.05.2011 Ne 266.
TY16-90 (MASAK. 672000. 047TY). Peaktopbl macisiHble myHTHpYRomue 500 u 750 kB.
Texnuueckue TpeOOBaHUS.

TV 6-02-1249-83 ¢ usmenenusmu 1,2,3,4,5,6. Jneras noBbILIEHHOH YHCTOTHI.

CTO 56947007-29.240.35.184-2014 KommiekTHble pachpeneauTeNbHble YCTPOHCTBAa C
37era30Boil u3oJsUMell B Merammmmyeckoii obomouke (KPV3) 110 kB u Bbime. OOiiue
TEXHUYECKHE YCIOBHUA. YTBepkaAEH u BBeAEH B aelictaue: Ilpukazom OAO «@CK E3C» ot
16.09.2014 Ne 400.

CTO 56947007-29.120.60.115-2012 Toxonpoossl 3nera3oBele Ha HanpspkeHne 110-500 kB.
Texnuueckue TpeboBanust Yreepsxkaén npukazom OAO «PCK EQC» ot 16.02.2012 Ne 76.
CO 153-34.35.514 (U 34-70-021-85, P/1 34.35.514) MHCTpYyKUHU MO SKCILUTyaTallH CPEACTB
3AQIIATHI OT MEPEHATIPSIKEHUHN.

Meronuueckne yKa3aHHs IO SKCIUIyaTal[iM BBICOKOBOJNBTHBIX BBOAOB ¢ RIP-u3omanueii
npoussoacrea OO0 «Macca» - 3aBop «Msomsrop» Ha obbektax OAO «PCK EJC».
VYreepaxaens! pacnopstkenaeM OAO «PCK EOCy» Ne 898 P. Ot 14.12.2011 r.

TV 38.101-1025-85 Macno tparcdopmaroproe runpokpexnra ['K. TexHuueckue ycnosus (¢
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u3M. 1-5).

TV 38.401-58107-97 Macno tpauchopmatoproe T-1500Y . TexHHueCKHe YCIOBHA.

TV 38.401-58177-99 Macno tpancdopmaroproe BI'. TexHuueckue ycnopus (¢ usm. 1-5).
MBK 60296(2012) JKuakocTH 3JIEKTPOTEXHHYECKOro HasHaueHus. HeorpaboTaHHbIe
MHHEPAJIbHBIC H30JIAIUOHHBIE Macia i TpaHC(bOpMaTOpOB U pacnpeacinuTesibHbIX
ycrpoiicts. Beea. 2012-02-20, TC-10, ®I'VII «CrangapTuHpOpm».

CTO 56947007-29.180.010.008-2008 MeTtoauyeckue yKa3aHHsA IO  OMNpeAeeHHI0
COZiep>KaHUs HOHONA B TPaHCHOPMATOPHBIX MAaciax METOAOM Tra30BOH xpomarorpaduu.
VYreepxnen npukazoM OAO «@CK E3C» ot 25.06.2007 Ne 176.

CO 34.43.107-95 (P[] 34.43.107-95) Meronuueckue yka3aHHS O ONPEACNCHHIO COZIEPIKaHUs
BOZBI M BO3yXa B TPAHCGHOPMATOPHOM Macjie.

CTO 56947007-29.180.010.007-2008 Mertoauyeckue yKa3aHus IO  ONPEAEICHUIO
COZlep)KaHusl KMCIIOpOAAa W a30Ta B TpaHC(OPMATOPHBIX Macliax METOJOM [a30BOH
xpomarorpadun. YreepxkaeH npukazom OAO «OCK EDC» or 25.06.2007 Ne 176.

CTO Pycl'mgpo 02.01.112-2015 TI'maposneKTpOCTAHIWH. OJHEPreTHYeCKHe Macia u
macroxosaiictea. OpraHusamus SKCIDIyaTallMd W TeXHUYecKoro obciyxusanus. Hopmel n
TpeboBanms Beexn. 2015-03-17.— M: OAO «Pycl'unpo».

CTO 56947007-29.180.010.070-2011 Meroauueckue yKa3aHus IO  ONPEICIICHUIO
MOBEPXHOCTHOTO HATSKEHUS TPAHC(HOPMATOPHBIX MAacelT Ha IPaHHUIIE C BOJOH METOZIOM OTPHIBA
kosbia. YreepxkaeH npukazom OAQO «PCK EDC» ot 03.02.2011 Ne 126.

CO 34.43.208-95 (P/1 34.43.208-95) Meronuka KOJNHYECTBEHHOTO XMMHYECKOTO aHAJIH3a.
Omnpepenenue  COAepxKaHWsl  NPHCAJOK B JHEPreTHYECKHX  Maciax  METOAOM
BBICOKO3()(DEKTHBHOM KUAKOCTHOH XpoMarorpadum.

CTO PAO.MY Ilpuxa3 PAO ESC Poccun Ne 497 ot 07.08.2007 r. MeTronuyeckue yka3aHus
IO OIPENIeTIeHNIO ONTHYECKOH MYTHOCTH TPaHC(OPMATOPHOTO Macia repMETHYHBIX BBOZIOB
110 xB u BbIIIe CHIIOBBLIX TPAHCHOPMATOPOB U LIYHTHPYIOLIUX PEaKTOPOB.

MOK 60422(2013) Macna MuHepajbHble H3OALMOHHBIE UL 3JIEKTPOOOOPYMOBAHMS.
PyxoBonctBo  kOHTpomo U coxpaHeHmroo. Been  2013-01-10, TC-10, ®I'VII
«CranmapTuapopm».

CTO 56947007-29.180.010.009-2008 MeroandecKkue yKa3aHUsI 10  ONPEIEIICHUIO
cozepkaHus (PypaHOBBIX MPOM3BOOHLIX B TPaHCHOPMATOPHBIX MacidX METOIOM Ia30BOH
xpomarorpaduu. Yreep:xkaeH npukazom OAO «@CK EQC» ot 25.06.2007 Nel176.

CO 34.43.206-94 (PH 34.43.206-94) Metonuka KOJHYECTBEHHOTO XHMHYECKOTO AHAIM3A.
Ompenenenue comepkaHis IPOH3BOAHBIX (ypaHa B 3JTEKTPOU3OIALUOHHBIX MaclIaX METOAOM
SKUJIKOCTHOM XpoMarorpaduu.

CO 34.51.304-94 (P 34.51.304-94) Meroauyeckue yKa3aHUs @O IPHUMEHEHHIO B
SHeprocucTeMax TOHKOCIOWHOM XpomaTorpaduy [t OLEHKH OCTaTOYHOTO pecypca TBepHoi
M3OJSILIME [0 HAMUYKIO0 (DypaHOBBIX COeUHEHHH B TpaHC(HOPMATOPHOM Macie.

MD3K 62535(2008) DyekTpOU30ISILIIOHHbIE JKHUAKOCTH. METOA MCTBITaHus Ha o0OHapyKeHHe
MOTEHIINAIbHO arPECCUBHOI B HCIIOJIB30BAHHOM U HEMCIIONb30BaHHOM Maciie. Been. 2008-10-
09, TC-10, ®I'VII «CrangapTusdopm».

P.A. Jlunmrettn, MU laxHoBuu TpanchopmaTopHOoe Macio.— M:DHeproaroMmszar,
1983 r.

CO 34.20.504-94 (PJ1 34.20.504-94) TunoBass WHCTPYKLHS IO 3KCIUIyaTallMH BO3AYLIHBIX
JIMHUH 3JeKTponepeaayn HanpsbkeHueM 35-800 kB.

CTO 59012820.29.160.20.001-2012 TpeboBanust Kk cucreMaMm BO3OYXKIEHHS H
ABTOMATHYECKUM PETYJISTOPaM BO3OYIKACHUS CHIIbHOTO NEHCTBHS CHHXPOHHBIX T€HEPATOPOB.
Vreepxaen npukazom OAO «CO E3C» ot 03.04.2012 Ne 139.

CTO 56947007-29.130.15.105-2011 Metoau4eckne yka3aHUs IO KOHTPOJIO COCTOSHHS
3a3eMIITIOIUX YCTPOICTB 351eKTpOoycTaHOBOK. YTBepxkaeH npukazoM OAO «PCK ESC» ot
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14.10.2011 Ne 632.

CTO 56947007-29.240.003-2008 Meroquueckne yKa3aHHS [0 AUCTAHIHOHHOMY
ONTHYECKOMY  KOHTPOJIO  H30ALMH  BO3AYIIHBIX  JIMHMI  DJIEKTpPOIepenadsl U’
pacnpeneNuTeNbHBIX YCTPOMCTB MEePeMEeHHOro Toka HampsikenueM 35-1150 xB. YTeepxknén
npukazoM OAO «PCK EDC» ot 28.06.2005 Ne 4.

CTO 17330282.27.010.001-2008 DnekTposHepreTuka. TepMUHBI U ONIpeeNieHus. Y TBepKIeH
npuxazoM PAO «EDC Poccun» ot 17.06.2008 Ne 289.

CTO 56947007-29.180.01.207-2015  Mertonuka H3MEpeHHs YACTHYHBIX pPa3psgoB B
MacnobapbepHON H3OJALMU CHJIOBOTO TpaHChOpMATOPHOro OOOpyHOBaHUsA. YTBEpKAEH
npukasoM OAO «@CK EDC» ot 18.12.2015 Ne507.

CT-UA-30.2-2.1-27-02-2016. Obmacte  mpuUMEHEHHS U HNOPSIIOK  CMELIeHUs
TpanchopmaropHbix Maced. AO « TroMeHBIHEPTo»


http://files.stroyinf.ru/Index2/1/4293734/4293734154.htm

