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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnun», a npasmna npUMeHeHunst HauMoHanbHbIX
ctaHgapToB Poccunckon ®epgepaunmm — NOCT P 1.0—2004 «CTtaHpaapTtusauna B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NOAIrOTOBJIIEH ObwecTBOM € orpaHnN4eHHOW OTBETCTBEHHOCTLIO «LleHTp HOpMaTUBHO-TEXHUYEC-
KON AoKyMeHTauun «PernameHT» Ha oCHOBe CODCTBEHHOro ayTEHTUYHOMO NepeBoda Ha PYCCKUN A3bIK MEX-
OyHapoaHOro ctaHgapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum komuteTom no ctaHgapTtusaunn TK 45 «KenesHogopoXXHbIM TRaHCMopT»

3 YTBEPXOEH VN BBEAEH B OENCTBWE Mpukazom PefepanbHOro areHTcTsa no TEXHUYECKOMY
perynupoBanunto u metponorin ot 13 gekadps 2011 r. Ne 1158-ct

4 HacTtodawmn ctaHaapT aBnsieTcs MoanpuumMpoBaHHbIM NO OTHOLLEHUIO K MeXayHapoaHoMy cTaHaap-
TY MOK 60310:2004 «>Kene3HoOopOXHbIN TpaHCNOPT. TAroBble TpaHcopMaTopbl U MHAYKTOPLI NOABUXKHOTO
coctaBa» (IEC 60310:2004 «Railway applications. Traction transformers and inductors on board rolling
stock») nyTem BHECEHNA TEXHUYECKMUX OTKIMOHEHUIN, OO BACHEHUE KOTOPLIX NPUBEAEHO BO BBEAEHUN K HACTOSI-
LieMy cTaHaapTy.

HanmeHoBaHMe HacTodLwero ctaHgapta MSMeHeHo OTHOCUTENTbHO HAaUMMEeHOBaHUA YKa3aHHOro MexXxay-
HapoaHoro ctaHgapTa ana npuseaeHusa B cootesetcTBue c TOCT P 1.5 (nyHKT 3.95).

B HacTodaweM cTaHaapTe UCKIYEH TEKCT MeXXayHapoaHoro ctaHaapta Ha dopaHLy3CcKoM aA3bike (fr).

B HacTosdlweM cTtaHgapte peann3oBaHbl TpeboBaHUA TexHudeckoro pernameHta «O 6e3o0nacHoOCTU
XKEeNe3HoAOPOXKHOrO MNOABWMXKHOMO cocTaBa» [MPUMEHUTENBHO K ODBLEeKTY TEeXHUYEeCKoro perynupoBa-
HUS — peakTopam 1 peakTopHOMY 0b0opyaoBaHUIO ONS1 3NEKTPOBO3OB N 3MIEKTPONOE340B, a TakkKe TpeboBa-
HUS1 TeXHUYeckoro pernameHta «O 6e30MacHOCTU BbLICOKOCKOPOCTHOMO XXeNne3HoOQOPOXKHOro TpaHcrnopray
TPUMEHUTESNTBHO K OO BEKTY TEXHUYECKOTO PETYNNPOBaAHNA — peaKkTopaM U peakKTopHOMY obopyaoBaHNIO A
Kene3HoaopOoXXHOro NoABMXKHOIC CoOCTaBa:

- nyHKTbl 9.2, 10.2, nogpasaenel A6.1.1—[65.1.6 cogepxat MUHUManNbLHO HeobxoaumMble TpeboBaHUA
6e30nNacHOCTU;

- paspen [b.5 yctaHaBnMBaeT npasuna otoopa obpasLoB AN Lenen noaTBepKaeHNUA COOTBETCTBUS;

- nyHKkTbl 11.3.3—11.3.9, 16.2.1, pasgen 6.4 ycTtaHaBNMBaOT METOAbI NPOBEPKUA MUHUMATIBHO HEQD-
XOAUMBIX TpeboBaHUN BE30NacHOCTU ANS OCYLLECTBNEHNS OLUEHKNA COOTBETCTBUS

5 BBEAEH BI'NEPBbIE

VIHipopmMmayuss o6 UBMEHEeHUSIX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOPpMaULUOHHOM YKa3zamerne « HayuoHarnbHblie cmaHoapmbi», @ mekcm U3MeHeHUU U rorpasoKk — 8 eXXe-
MeCSYHO U30aeaeMbiX UHGOPMaUUOHHbLIX yKazamensax «HauyuoHanbHble cmaHGapmeiy». B cniydyae rnepe-
cMompa (3aMeHbl) Ui OmMeHbl Hacmosauweao cmaHoapma coomeemcmaeyioujee ysedomMiieHue byoem
ornybrnuKkoeaHo 8 eXXeMeCsa4YHO i30agaeMoM UHPOPMaUUOHHOM YKa3amerne «HallUoHalnbHbie cmaHoapmably.
Coomeemcmeyrouwas UHpopMalyus, yeeOoMIIeHUe U meKCcmbl pa3Mellaromcss makxe 8 UHpopMalyUoHHOU
cucmeme obujez20 ronb3osaHusa — Ha ogpuyuarnbHoM caume QeodeparibHo20 azeHmemaea rno mexHuU4YeCcKkomMy
peaynupogaHuro U Mmempornoauu e cemu MIHmepHem

© CraHgaptuHdopm, 2013

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXMPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma 6es paspeweHns PegepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PeryrimpoBaHUio N MeTPOSIoru
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BBenoeHue

B HacToAWMKA cTaHaapT BKMNOYEHbl ACNONMHUTENBHBIE MO OTHOLUEHUIO K MeXayHapoaHOMY cTaHaapTy
MO3K 60310:2004 TpeboBaHus, oTpaxkatoLwme noTpedHOCTM HaUuMoOHanbHOW 3KoHOMMKN Poccuinckoin Penepa-
LA 1 OCODEHHOCTU UINOXEHMS HaLKMOoHanNbHbIX cTaHaapToB (B cooTBeTCcTBUM ¢ TOCT P 1.5), a UMEHHO:

- nepeodopmMreHbl pasgen «HopmaTUBHbIE CCLINTIKM» ¢ AONOCIHEeHUEeM ero nepeyHem CCbINToYHbIX HaL M-
OHarlbHBIX N MEXrocyaapCTBeHHbIX CTaHOAAPTOB, UCMONb30OBAHHBLIX MPW YCTAHOBNEHUN AOMNMONTHUTENBHBIX Tpe-
OoBaHWUN, U pasgen « TepPMUHBI 1 onpeaeneHnus».

CTaHaapThl, AONONHUTENbHO BKMHOYEeHHBIE B HACTOALW M cTaHaap T, BblAeNeHbl B pa3gene « HopMaTue-
Hble CChINKU» NONYXUPHBIM KYPCUBOM.

CBegeHns1 0 COOTBETCTBUM CChINTOYHbIX HALMOHANbHOIO N MeXrocyaapCTBEHHbIX CTAHOAaPTOB MeXay-
HapoAHLIM CTaHdapTaM, UCNOoNb30BaHHLIM B Ka4decTBe cchimovHbIX B MOK 60310:2004, npuBeaeHbl B NpUNO-
XeHun AA;

- BBedeHbl ACNONMHUTENbHLIE NONOXKEHUA. OTU NONOXEHUS NPUBEAEHbI B AOMONMHUTENBHOM NPUNOXKe-
HU OB:

- BKINIOYEHbI gononHuTeneHble cnoea (gppasbl, ccbinkn). I'pn 3aTOoOM A0ONONHUTENbHBIE CINOBA, BBEAEH-
Hble B TEKCT HACTOSLEro ctaHaapTa Angd ydeta B HeM noTpebHoCTeN HaUMOHANBHON S3KOHOMUKN POCCUNCKOU
degepaunn, BelageneHsl NONYKUPHBIM KYPCUBOM, 2 OO BACHEHUSA NPUYKH UX BKNHOYEHUA NPUBEAEHBI B CHOCKAX;

- BHecCeHbl TeXHU4eckme OTKIMOHEeHUA HenocpeACTBEeHHO B UCMOMNb3YEMbIN TEKCT B BUAE U3MEHEHUS
OTAenbHbIX ppas (CnoB, 3Ha4YeHWUN noKasaTerien, CChINoK), KOTopble BhliAerneHbl B TeKCTe KypcnBoM. BHece-
HAE yKa3aHHbIX TEXHUYECKMX OTKMOHEHUW HanpaBneHO Ha y4yeT ocobeHHOoCTen obbeKkTa cTaHgapTU3aLumm,
XapaxkTtepHblx ans Poccunckon degepaumn, 1 LenecocodpasHoCTb UCNONMb3OBAHUA CCbINMTOYHBIX HaLMOHAaNb-
HbIX N MEeXrocygapCTBEeHHbIX CTaHO4apTOB BMECTO CChINTOYHbLIX MeXayHapoaHbIX CTaHA4apTOB;

- B pasgensl 3, 8, 9 n 11 BHeceHbl TeXHUYecKne OoTKNoHeHUa no oTHoweHuto K M3OK 60310:2004. Yka-
3aHHblEe TEXHUYECKNE OTKMOHEHUA BblaeNeHbl BEPTUKANbLHON NIMHUEN, PaCNONOXeHHOW Ha Nonsx cneBa oT
M3MEHEHHOro TeKCTa Ha YeTHOM CTpaHuUe 1 cripaBa Ha HEYEeTHON, a 3aMeHEeHHbIN TEKCT C 0D BbSICHEHUEM Mpn-
YMHBI 3aMeHbI NpuBeaAeH B ACONONHUTENbHOM npunoxeHun AB;

- B pasgen « epMuUHblI U onpegeneHns» BKNOYEH psaa AONONHUTENbHBLIX TEPMUHONOTMYECKUX CTaTeN
Ona TepMUHOB, KOTOPbIE MCNONb30BaHbl B HACTOSALWEM cTaHaapTe, HO He ycTaHoBNeHbl B MOK 60310:2004.
ITW OONONHUTENbHbIE CTaTbM BblAeNeHbl NyTeM 3akNMiouYeHUA B paMKM U3 TOHKUX NUHUKA. B 3TOT pasaen He
BKIOYEHbI MYHKT 1 oTAeNbHas TepMUHONIorMdeckaa ctaTbhd, KOTopble NpuBedeHbl B AOMNONTHUTENNBEHOM MPUIo-
xXeHnn Al

- M3MeHeHa CTPYKTypa HacToduwero ctaHgapta. CpaBHeHUe CTPYKTYpbl HacTodALWero craHgapra co
cTpykTypon MOK 60310:2004 npuseaeHo B AONONHUTENBHOM NpunoxeHun O1.

IV
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(M3K 60310:2004)

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN GEOEPALNMN

TPAHC®OPMATOPDI TAIOBbIE U PEAKTOPDbI XXENE3HOOOPOXHOI'O
NnoaABMXHOI'O COCTABA

OCHOBHbIe NapaMeTpbl U MeToAbl UCTNbITAaHUN

Traction transformers and inductors on board railway rolling stock. Basic parameters and test methods

NaTta BBeaeHnsa — 2013—01—01

1 Obnactb NpMeHeHUA

HacTtoqawmin craHagapT pacnpocTpaHaeTca Ha TAroBble TpaHcdopMaTopbl, yCcTaHaBIMBaeMble Ha
)KeNe3HOO0POXHOM NMOABMXKHOM COCTaBe, U peakTopbl, BKIOYaeMble B CUIOBLIE U BCoMOoraTernbHble Lenu
)KeNe3HoOoPOXKHOro NoaBMXKHOIo cocTaBsa.

[TpumevyaHwms

1 BHacmoswemMmcmadoapme mepMuH « UHOYKMop» 3aMeHeH Ha MepMUH «peakmop». Peaktopamm MoryT b6bITb:

- (PUNBbTPOBLIN PeaKTop;

- CITaXMBaLWMN PeaKkTop;

- KOMMYTUPYIOLWNN peaKkTop;

- 3alUTHbLIW PEaKTop B CTAaTU4YECKUX CUMOBbLIX NpeobpasoBaTensx;

- MHOAYKTUBHbIE LWYHTHI TATOBbLIX ABUTraTeneun,

- peaKkTopbl, UCMOIb3yeMbIE A1 Nepexoaa Mexay no3anumnsamMmm nepeknoyaTtens 0OTBETBNEHUN 0OMOTOK TpaHCcop-
MaTopa,;

- peaKkTopbl TOPMO3HOW LENW;

- peakTopbl NOMEeXonogaBneHuns.

2 KTaroBblMm TpaHcdopmartopam npumeHstoT TpeboBanna [OCT P 52719, ecnn oHW HE NPOTUBOPEYaT HACTOALLEMY
cTaHgaprTy.

3 HOnsaTpaHcdopmaTopoB peakTopoOB CTaTUYECKMX CUNOBLIX NpeobpasoBarenen cneayet Takke NPUMeEHSITb TPebo-
BaHus [ OCT P 54800.

HacTtodawmnn ctaHaapT No cornacoBaHUio Mexay rnotpebutenem U U3roToBUTENEM TakKXKe MOXEeT pac-
MNPOCTPaHATLCA Ha TAroBble TpaHcdopMaTopbl TpexdasHoro nepemMeHHOro Toka XXernesHo4oPOoXKHOro noa-
BMXXHOIO coOcCTaBa, nonydawwme nmtaHue CcO CTOPOHbl KOHTaAKTHOWM CeTu, M Ha TpaHcgopMaTophl,
BKNoYaeMble B ogHoasHble U1 MHorodpasHble BCnomMoratenbHble Lenn XXenesHo4opoXXHOro noaBuMKHOro
coCTaBa, 3a UCKIIYeHNEeM U3MepUTerbHbIX TpaHCcopMaTopPOB U TpaHCOPMaTOPOB C HOMUHANBHOW BbIXOA-
HOWM MOLWHOCTbLIO HMXKe 1 KBT ans ogHodasHbIX UK HWXKe S KBT Ans MmHorodasHbIX TpaHCOpPMaTOpOB.

HacTodawmnn ctaHgapT He pacnpocTpaHdAeTcsl Ha BcnomoratefieHoe obopyaoBaHWe, Hanpumep Ha
YCTPOMUCTBA NepekniovYeHna BbIBOAOB OOMOTOK, Pe3nucTopbl, TENNOOOMEHHUKN, BEHTUNATOPLI U T. A., Npea-
HasHa4YeHHoe ANd YCTaHOBKU Ha TAroBble TpaHcdyopMaTopbl UNX peakTopbl, KOTOpoe criedyeT UCMbITbIBaTh
OoTAeNbHO COrnacHoO COOTBETCTBYIOLMM NpaBuUnam.

Ecnun ycTpoucTBa nepeknioYyeHUda BbIBOAOB SAIBNAIOTCA HEOTbEMITIEMON YaCTbH0 TArOBLIX TpaHCOpMaTO-
POB, TO OHW HE MOTYT OTAENATLCA OT HUX, NOKa TAroBble TpaHCcOopMaTopbl UCMbITLIBAKOT.

Knumamudeckue ucrnosiHeHUs U ycnosus akcnnyataunm — B cootBeTcTBUU ¢ TOCT 9219 (nodpasde-
bl 2.1 u 2.2 coomeemcmeeHHo)™.

* [NpuBeaeHHble gononHuTeNbHbIe Mo oTHoweHut K MOK 60310:2004 tpeboBanms HanpaBneHbl Ha obecne4veHne
CTOMKOCTU TPaHCOPMATOPOB U PEaKTOPOB K BO3AEUCTBUIO KIIMMATUYECKUX BHELUHUX BO34EUCTBYHOWMX PAKTOPOB MO

[OCT 15150.

U3paHune odbmumnanbHoe
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[lepeyeHb pa3denos, nodpaiodesios U MyYHKMOs, Mo KOmopbIM He06X0O0UMbI co21alieHue MeXxXoy
nompebumeneM u uzz2omosumesnieM UNU npedocmassieHue 0ONOIHUMeNnbHOU UHopMauuu unu
donosIHUMeribHbIX mexHu4eckux mpeboeaHulu nompebumenemMm unu uzaomosumersieM, npueedeH 8
npunoxeHuu A*.

2 HopmaTuBHbIe CCbINKN

B Hacmosiuiem cmaHOapme ucrnosib308aHbl HOpMamueHbIe CChINIKU Ha criedyroujue cmaHOapmai:

FOCT P 15.201—2000 Cucmema pa3pabomku u nocmaHO8KU rnpodykuuu Ha rnpouseodcmeo.
lIpodykuusi npouzeodcmeeHHO-MEeXHU4YeCK020 Ha3HadYeHuUs. [Topssook pazpabomku u nocmaHoOe8KU
npodykyuu Ha npoussodcmeo™

FOCT P 52719—2007 TpaHcopmamopski cunogbsie. Obuiue mexHU4ecKkue ycrnogus
[OCT P 54800—2011 (M3K 61287-1:20058) [llpeobpaszosamenu rnonyrnpos8oOHUKO8kIE CUIlo8ble 011
XKeIe3HOO0POXHO20 Noo8UXKHO20 cocmasa. XapakmepucmuKku U Memoaok! UcrbimaHuu

FOCT 1.5—2001 MexzaocydapcmeeHHass cucmema cmaHOapmu3ayuu. CmaHOlapmbl MeX20CY-
dapcmeeHHble, fpasunia U pekoMeHoayuu rno MexaocydapcmeeHHoU cmaHOlapmu3ayuu. Obwue
mpeboeaHusi K MTOCMPOEHUID, U3NTOXeHUID, 0hOPMITIeHUI0, co0ep)XaHUro U 0603Ha4YeHU0™

FOCT 12.2.024—87 Cucmema cmaHOapmoe 6e3onacHocmu mpyoa. Lym. TpaHcopmamopsbi
cunoseblie MacrsissHbie. HopMbl U MemoObl KOHMPONS™**

FOCT 1516.2—97 3nekmpoobopydoeaHue U 3/1€eKMPOYyCMaHOB8KU rMepeMeHHO20 mOKa Ha
HanpsokeHue 3 Ke u ebiwe. Obuwiue MemoOb! ucnbimaHuUU 3fiekmpu4vyecKou rpoyHocmu usonsauuu™*

[OCT 3484.1—88 TpaHchopmamops! cunossie. Memoos! annekmpomMazHUMHbLIX UcribimaHuu

[OCT 3484.2—88 TpaHcopmamopbl curnosskie. VicrsimaHuUs Ha Hazpes

FOCT 6962—75 TpaHcriopm snekmpuguyuposaHHbIU ¢ numaHUeM Om KOHMakmHdou cemu.
Ps10 HanpsHkeHUU ™™

[OCT 8865—93 CucmemMbi annekmpudeckou uzonayuu. OUeHKa HazpesocmolKkocmu U Kraccuguka-
yust

[OCT 9219—88 Annapamsi annekmpuyeckue mszosesie. Obujue mexHuvyeckue mpebosaHus

FOCT 14794—79 Peakmopbl mokoo2paHu4dusarouwjue 6emoHHbIe. TexHuU4YeckKue ycnosus™

FOCT 15150—69 MawuHbl, npubopbi U Opyaue mexHu4deckue usdenus. AcrnonHeHuss 0ns pas-
NUYHbIX KNUMamu4eckux pauoHos. Kameaopuu, ycnoeus akcrnnyamauyuu, XxpaHeHUss U mpaHcriopmu-
posaHUuUst 8 Hacmu eo3delicmeausi KnuMamu4ecKux ¢hakmopoe sHeuiHel cpedbl™

FOCT 16962.1—90 U3z0enusa snekmpomexHudeckue. MemoObI! ucnbimaHutl Ha cmMouUKocmb K
KnuMamu4eCcKuM eHelWHUM eo30elcmsayrowumMm chakmopam™®

FOCT 16962.2—90 U3denusi anekmpomexHu4dyeckue. MemooOb! ucnbimaHuUu Ha cmMouUKocmb K
MeXaHU4YeCKUM eHeWHUM eo3delcmeyrowuM bakmopam™®

FOCT 17516.1—90 U3z0denus snekmpomexHudeckue. Obuwue mpebogaHusi 8 Hacmu cmouxkocmu
K MexaHU4ecKuM eHeWHUM s803delucmeayrowumMm hakmopam

FOCT 18321—73 Cmamucmu4yecKull KOHMpoJsib kadecmea. MemoOdb! cny4yauHo20 ombopa
8bI6GOPOK WMy4YHOU NpPodykyuu™®

FOCT 18620—86 N3oenust anekmpomexHudeckue. Mapkuposka™*

FTOCT 18624—73 Peakmopbl annekmpuyeckue. TepMuHbl U onpeodeneHuUsT™*

FOCT 20243—74 TpaHcopmamopb! curioeble. Memodb! ucnbimaHuu Ha cmoukKocmb ripu
KOPOMKOM 3aMblkaHUU™”*

FOCT 22756—77 TpaHchopmamopsbl (cunosble U HanpsixeHuUs1) u peakmopbl. Memoodb! ucnbi-
maHusi arleKmpu4yeckolu npo4YyHocmu ulonsayuu™

[OCT 30830—2002 TpaHceopmamops! cunossie. Hacmse 1. Obujue rnonoXxeHust

* BBeaeHwe gaHHOro TekcTa 0bycrnoBrneHo HEOOXOANMOCTBIO NPUBEAEHUSA CChINTKU B TEKCTE Ha NMPUINoXeHne A B Co-
otBetcTBUM ¢ [OCT 1.5 (nyHKT 3.12.8).

** TlpnBeAEeHHbIE MEXIOCYAAPCTBEHHbIE N HAUMOHAIbHbIE CTAHAAPThI UCMOSIb30OBAHbI MPW YCTAHOBNEHUN AOMNONHU-
TeNnbHbIX TpeboBaHMM K OObEKTaM cTaHgapTU3aLmnm.
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[TpumeyaHune—Illpn nonb3oBaHUN HACTOSAWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTb AEUCTBUE CCbINOY-
HbIX CTAHOAPTOB B MHPOPMALIMOHHOW cucTeEME ObLWEero Nnonb3oBaHns — Ha obununansHoMm cante PegepanbHOro areHT-
CTBa NO TEXHNYECKOMY PErynupoBaHuio U METPONOMMU B CETU VIHTEPHET UMM NO eXerogHo nagasaeMmomy MHPOPMaLNOH-
HOMY yKa3aTento « HaymoHanbHble CTaHAaPTh!», KOTOPLIN ONYONMKOBAaH NO COCTOAHUIO Ha 1 AHBaPS TEKYLEro roga, u no
COOTBETCTBYIOLLUM €XEMECSHHO N3gaBaeMblM MHPOPMALMOHHBLIM yKasaTensam, onybnmkoBaHHbIM B TEKYLEM rogy. Ecnn
CCbINTOYHbIM CTAHAAPT 3aMeHEH (M3MEHEH), TO MPU NONb3OBAHUU HACTOSAWMM CTAaHAAPTOM CreayeT PyKOBOACTBOBATHLCH
3aMEHSIIOLWLMM (M3MEHEHHBIM) CTaHAAPTOM. ECnn cCbiNOYHbIM cTaHAapPT OTMEHEH DE3 3aMeHbl, TO MONMOXEHNE, B KOTOPOM
OAaHa CCbIIKa HA HEro, NPUMEHAETCH B HacTu, He 3aTparvBalowen 3Ty CCbISIKY.

3 TepMUHbI U onpegeneHus

B HacTodwemM cTtaHgapTe Anga TAroBbIX TpaHcdopmaTtopoB npuMmeHeHbl TepMuHbl no [OCT 30830,
ana peaktopoB — TepMuHbl o FOCT 18624, a Takke cneayroLwme TepPMUHBI C COOTBETCTBYHOLWMMK onpeae-
NeHUIMMI:

[MTpunmevanunme—Cm IOB.1 (npunoxenne B).

3.1 TAroBbIN TpaHcopMaTop (traction transformer): TpaHcgopmaTop, NpeagHasHa4YeHHbIM AN ycTa-
HOBKU 1 paboThl Ha XXeNne3HoOA0POXKHOM NOABMXKHOM COCTaBe, HEMNOCPEACTBEHHO NMOAKMHOYEHHbIN K KOHTaKT-
HOW ceTn U ABNALWMNCA NEPBUYHBIM MCTOYHUKOM MUTAHUA €ro CUCTEM.

3.2 YCTPOUCTBO NepeKknwYveHnsa BbLIBOAOB OOMOTOK (tap changer): YCTpOUCTBO, npeaHasHaveH-
Hoe ANgA U3MeHeHUsa coeanHEeHN BIBOAOB OOMOTOK MeXxay cobon Unm ¢ BBOAOM.

3.3 Hanps)XxeHUe KOPOTKOro 3amMblkaHUA TpaHcgopmaTopa (Impedance voltage): HanpsxeHune
KOPOTKOrO 3aMblKaHUA napbl 0OMOTOK ANt ABYXOOMOTOYHOTO 1 TPU 3HAYEHUS HANPSPKeHUS1 KOPOTKOTO 3aMbl-
KaHWUA Oana Tpex nap obMOoTOK: BbICLLEro U HU3LWIEro, BbICLLIEro N cpeaHero, cpeaHero N HU3LWEro Hanpsbke-
HUA — AN TPeXobMoTOYHOro TpaHchopmaTopa.

[FTOCT 16110—82, ctatb1 6.15 1 9.1.5 COOTBETCTBEHHO]

[TpnmedaHwue—llaHHble TEPMUHBI MPUMEHEHBI B HACTOSALWEM cTaHgapTe, HO otcyTeTByoT B MOK 60076, Ha
KOTOpPbIN npuBeaeHa ccoinka B MoK 60310.

3.4 peaKkTopbl NnepeMeHHOro Toka (Inductor for alternating current): PeakTopbl, KOTOpbIe NponycKatoT
nepemMeHHbI ToK ANnd KOMMyTaLuun, 3alnuTbl N pUnbTpaunn, Hanpumep peakTtopbl, UCNoMb3yeMble ONS
nepexoga mexay nosnunsiMmn yCTPOUCTBA NePeKNioUeHnst 0OTBETBNEHU 0OMOTOK TpaHcdopMaTopa, peakro-
Pbl TOPMO3HbIX LleNen KONNEeKTOPHbIX ABUraTenen nepeMeHHOoro Toka, peaktopbl noMexonogaBneHus u 1. Aa.

3.5 peaKkTopbl NnocToAHHOro ToKa (inductor for direct current): PeakTopbl, KOTopble MponycKakwT
MOCTOAHHBLIA TOK C ManbiMU UNU He3HAYUTENbHBIMUA KOMMOHEHTaMWU NepeMeHHOro Toka Aans KoMMyTaLuuu,
3alMTbl UNKU PUNbLTPaUUK, Hanpumep PUNbTPOBLIE peaKTopbl, MHAYKTUBHLIE LUYHTHLI TATOBLIX ABUraTeneu,
peaKkTopbl TOPMO3HbIX Llenen gBuratenen noCToAHHOro Toka U 1. A.

3.6 peaKkTopbl nynbcupyrolwero Toka (inductor for pulsating current): PeakTopbl, KOToOpble NMponycka-
10T NOCTOAHHBLIN TOK CO 3HAYNTENBHOW Nepunoandeckon nynecaunen ansa KoMMyTauunuy, 3anuTel UK punbTpa-
LN, HAaNnpuUMep crinaXxupatrollmne peakTopbl TAroOBbIX ABUratenen n 1. Aa.

3.7 peaktopbl npeobpasoBaTtenen (inductor for convertor): Peaktophbl, BCTPOEHHbIE B 3MEKTPOHHbIE
CUNOBbIE NpeocbpasoBaTenun ang KoMMyTauun, salmTel MNKU GUnsTpaLmnm.

3.8 MHOAYKTUBHOCTbL NepeMeHHOoro Toka (a.c. inductance): IHOQyKTUBHOCTbL, NonyvyaemMasl U3 Usmepe-
HUA NepeMeHHOro ToKa, NPonyckaemMoro peaktopom, Npu nuTaHnm cUHycouganbHbIM NepeMeHHbIM HanpsKe-
HUEM 3adaHHOWM BENUYNHBI N YaCTOThI.

3.9 nepexogHas MHAYKTUBHOCTL (transient inductance): MIHOYKTUBHOCTL, NofydaemMas U3 OCLUINO-
roamMMbl 3aMnMcK TOKa B peakTope N HanpskeHnsa Ha obMOTKe peakTopa.

3.10 HOMUHanbHbIe NapamMeTpbl peakTopoB (rated values of inductors): HomuHanbHBIe NapameTphl
N YCNOBUA 3KCnNyaTauun (TOK, HanpsbkeHne, YactoTa, ANUTENbLHOCTb, PabouniA LUK, BEHTUNALUS U T. 4.),
KOTopble ACITKHBI UMK rapaHTUpOBaTbCA WU3rOTOBUTENEM, WUNN NPeacTaBNATbLCA UM O COrnacoBaHUA C
noTpedbutenem nepen npoBegeHNEemM NCnbITaHUN.

3.11 HoMuHanbHoe HanpsxeHue (rated voltage), Uy (Uy): HanpsxeHne npu HoMUHaNLHOW 4YacTtoTe,
npuknagbiBaemoe Mmexay NMHenHbIMN BbiBOgaMM OOMOTKN.

3.12 MmakcumanbHoe pabouee HanpsikeHue (maximum operating voltage), U, . c (Uinax): Hanoonb-
llee HanpsXeHue npu HOMUHarNbHOW YacToTe, NMPU KOTOPOM peakTop CoXpaHAeT CMoCOBHOCTb MPOACITKM-
TeNbHOM paboTbl bes npeBbillieHnsa 3aJaHHbIX TeMnepaTyp Harpesa.
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3.13 HOMUHanbHoe HanpsXxeHue usonauuu (rated insulation voltage), Uy, (Uym): HanpskeHne npu
HOMWHaNbLHOM YacTOTe, NPUKNaabiBaeMoe MeXXay BbIBOAOM OOMOTKN N KakoU-NUBOo Apyron Lenbio M npoBo-
Asuen 4acTblo, Haxoadawencs BHe 0bMOTKMN.

3.14 HoMUHanbHasa MolHOCTb (rated power), Qy (Qy): PeakTnBHaa Mol HOCTL peakTopa, 3ajgaHHad
ans padoTbl NPU HOMUHAMNBHBIX HANPSKEHUN N YaCToTe.

3.15 HOMUHanbHbIX TOK (rated current), Iy (Iy): Tok, NnponyckaemMbl peakTopoM NpU HOMUHAIbHBIX
MOLLIHOCTW N HaMNpPsi>KeHUN.

3.16

uHTerpan xoyna (Joule integral): YcnoeHaa BenunumnHa, Xapaktepusyrowasa Tennosoe AeUCTBUE
TOKa KOPOTKOIro 3aMblKaHUA Ha paccMaTpUBaeMbIv 3NEMEHT 3N1EKTPOYCTAaHOBKM, YUCNIEHHO paBHad MHTerpa-
Ny OT KBaapaTa ToKa KOPOTKOro 3aMblKaHUA No BpeMeHU, B npedenax oT HavallbHOro MOMeHTa KOPOTKOro
3aMblkaHUA 40 MOMeEHTa ero oTKNoYeHUs.

[TOCT 26522—85, ctaTtbsa 89]

[TpnmedaHwue—laHHbIN TEPMUH MPUMEHEH B HACTOALLEM cTaHgapTte, Ho otcyTeTByeT B MOK 60289, Ha KOTO-
pbin NpuBeaeHa ceoinka B MOK 60310.

4 Knaccudukaums

B HacTodlemM cTaHgapTe NpuHATa chnegyrowasl Knaccupukaumst TAroBbIX TpaHcopmMaTopoB (Oa-
nee — TpaHcOpMaTOpPhbl) U peaKkTopos.

4.1 B 3aBUCUMOCTUN OT YCTPOWUCTBA, ODYCMOBNEHHOIO U3MEHEHMEM BTOPUYHOTO HaNPSXKeHUs1 TArOBbIX
Leneun nog Harpyskon, TpaHcopmaTopbl MOTYT ObITb KnaccUpunumpoBaHbl Kak:

- TpaHcdopMaTophbl C MOCTOAHHBIM KO3 PULIMEHTOM TpaHCOPMaLNN;

- TpaHcgopMaTopbl C HU3KOBOMLTHLIM OTBETBEHUNEM;

- TpaHcgopMaTopbl C BLICOKOBOJIETHBIM OTBETBNEHUEM.

4.2 B COOTBETCTBUN C UCMNOMb30OBAHUEM PeaKTOPbl MOTYT ObITb KNaccnpnumMpoBaHbl Kak:

- peaKTopbl NepeMeHHOro ToKa,;

- peaKkTopbl MNOCTOAHHOMO TOKA;

- peakTopbl NYNbLCUPYIOLLEro ToKa;

- peaKTopbl NpeocbpasoBarenen.

[MTpumevanune—Cm IIB.2 (npunoxenne [B).

5 BbiBOAbLI

na nsmeHenunsa koaddbuumneHTa TpaHchopmaumm TpaHcdopmMaTopa ogHa UM HECKOBKO ero oOMoTOoK
MOTYT ObiTb 060pYyAOBaHbI MPOMEXYTOYHBIMA BbIBOJAMW, KOTOPLIE YKA3bIBAlOT HA CXEME U B TEXHUYECKUX
YCINOBUSAX C NPUBEAEHNUEM UX MaKCUManbHbIX paboynx XxapakTepuUCTUK.

5.1 OcHOBHOM BbIBOA

OCHOBHbIM BbIBOAOM CHUTAETCSH BbIBOA, KOTOPLIV MO3BONSET NONyvyaTb HOMUHANBHOE HanpsXXeHne ang
MATAHUSA TATOBbLIX ABUraTenen npyu HOMMHanNLHOM NOTPebnaeMom Toke, a cbMoTKa TpaHcgopMaTopa co CTO-
POHbI KOHTAKTHOM CeTW Nony4vaeT NnuTaHne Npu HOMUHaNLHOM HanpsKeHUn 1 HOMUHAaNBHOW YacToTe.

OCHOBHbIe BbIBOALI HEODX0ANMMO YKasbiBaTh Ha TpaHcdopMaTope, ecn 0OMOTKM CO CTOPOHbLI KOHTaK-
THOW CETU N TATOBbIE OBMOTKN UMEIDT MPOMEXKYTOUHbIE BBIBOALI.

[ns >xenesHoaQopoXXHOro NOABUMXKHOMO CoCTaBa, paboTalolero Ha HeCKOMNbKMX CUCTEMAaX TOKa, OCHOB-
Hbl€ BbIBOALI MOTYT ObITb pasfMYHbIMWU ANA KaXK40W CUCTEMBI.

[1nsa OoCHOBHOro M Apyrux BbIBOAOB AOMKEH ObITb onpedeneH M yKkaszaH B TEXHUYECKUX YCNOBUSIX Ha
TpaHcdopmaTop kosdpdpuumneHT TpaHcdopMaLlm Npyu XOoNoCcToOM Xoae.

6 HomunHanbHbIe HanpsaXXeHnA OOMOTOK TpaHcchopMmaTopoB

6.1 HoMmunHanbHoOe Hanps)XeHUue co CTOPOHbI KOHTAKTHOMN CeTH

HoMUHaNbHBLIM HaNpPaXXeHnemM co CTOPOHbI KOHTAKTHOW CeTU cHMTaeTCsa cpeaHeKkBagpaTndeckoe Hanps-
XeHue, NpuknaabiBaeMoe B HopMarbHbIX pabo4nx yCnoBuaX K rpynne obMOTOK CO CTOPOHbI KOHTaKTHOWM CeTH.
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Ecnn obmoTka nmeeT NpoMeKyTOYHbIE BbIBOAbLI, TO HANpshXKeHNMEM OCHOBHbIX BbIBOJOB OOMOTKM ABNSAETCH
HOMWUHaNbHOE HanpsXeHne CO CTOPOHbI KOHTAKTHOW CeTH.

Ecnu nHoe He cornacoBaHo MEXAY I'IOTpe6I/ITeJ'IeM N N3roToBATEJIEM, TO HOMNRHAJIBHOE HAllPAXEHNE CO
CTOPOHbI KOHTaKTHOW ceTu 3aJaeTcs PaBHbIM HOMWHAIIbHOMY HaAllPAXEHAKO TArOBOW CUCTEMBI.

[TpnmedaHun e — HOMMHanNbHbIE HAMNPSXXEHNA CO CTOPOHbI KOHTAKTHOW ceTn ycTtaHoBneHbl  OCT 6962.

6.2 HoMUHanbHoOe HanpsXxeHne BTOPUYHON OOMOTKMU

HoMUHanbHbLIM Hanps)XeHUeM BTOPUYHON OBMOTKMN TpaHcdopMaTopa cuMTaeTcs cpeaHekBagpaTmdec-
Koe HanpsiKeHne XonocToro Xxoa Ha ee BbiBodax, Koriaa 0CHOBHOW BbIBO 0OMOTKM TpaHcdopMaTopa Co CTO-
DOHbl KOHTAKTHOW CEeTU NUTaeTca NP HOMUHANBHOM HaNPSKEHUU U HOMUHANbHOW YacToTe.

7 HomMmvHanbHas MOLWHOCTDb

TaroBble TpaHcdhopMaTOpPbl OOLIMHO UMEKT HECKOSTbKO BTOPUYHBLIX 0OMOTOK (HanpumMep, TAru, BCromMo-
raTenbHble, 3HeproobecnedyeHnsa coctaBa). HoMMHanNbHYO MOLWIHOCTb B KWITOBOMbT-aMnepax KaXkaon u3
oOMOTOK, onpeaeneHHyo B Buae npomsBeaeHns HoMUHaNbHOro HanpsXXeHns 1 HOMUHaINbHOTo ToKa OOMOTKM,
yKa3blBalOT B TEXHUYECKUX YCNOBUAX HA TpaHcdopMaTop.

HomMnHanbHble NnapamMeTpbl TpaHcopMaTopa OTHOCATCA K NPOAOTKUTENTBHOMY peXxnmy paboThl.

HoMUHanbHBIM TOKOM ODMOTKU CHUTAETCS TOK, KOTOPLIN 3Ta OOMOTKa MOXET BblAepKNBaTb NOCTOAHHO
0e3 npeBbILeHNa Npeaena TeMmnepaTypbl Harpesa, ycTaHOBNEHHOro B pasgene 9. [Ansa TaroBon obMOTKA
HOMWHaIbHbIA TOK AO/KEH COOTBETCTBOBATb TOKY OCHOBHOrMO BbiBoAA. [laHHOe onpeaeneHne HoMUHanbHOro
TOKa NpUMeHsieTca Toraa, korga gpyrine obMoTkuy, Haxoaawmecs Noa Harpyskon, NUTarT CBOWM HOMUHATbHbIE
Harpys3Ku.

[TpnmedyaHun e—HoMMHanbHas MOWHOCTL OOMOTKM TpaHchopmarTopa cO CTOPOHbI KOHTAKTHOW CETU MOXET
ObiTb MEHbLLUE CYMMbl HOMUHAIbHbBIX MOLWHOCTEN €€ Pa3fUYHbIX BTOPUYHbIX OBMOTOK; 3TO NpUeMIemo, Hanpumep, Ans
TpaHcdopmaropa, eAUHCTBEHHBIM MYTEM COEAMHEHHOIO CO CTaTUYECKUM npeobpasoBartenem, Unu Ans TAroBoro TPaHec-
dopmaTopa, UMEKLWENO BTOPUYUHYIO OOMOTKY AN S3HEProCHAbBXEeHUs cocTaBa, KOTOPAas UCNONb3YETCH TONBbKO B TEYEHUE
XOINnoOAHOro BPpEMEHM roaa.

8 OxnaxageHue

8.1 TpaHcdopmaTopbl U peakTopbl AOMKHBI MAEHTUMDULMPOBATLCA B COOTBETCTBUM C NPUMEHAEMBIM
CrnocoboM oxnaxkaeHus.

8.2 Buabl cuctem oxnaxaeHus TpaHcopMaToOpOoB U PpeakTOPOB N MX YCNOBHbIE 0603HaUYEeHUS AOMKHbI
COOTBETCTBOBAThL NpuMBEeAeHHbIM B Tabnuue 1a.

Tadbnwuwua 1a

YcnoBHoe ob0o3HavYeHue Buaa
CUCTEMDbI OXNAXXAeHUA, NMPUHATOEC B
Bua cuctembl oxnaxXgeHus TpaHcopMaTopoB U peaKkTopoB
Poccunckou
M3K
Genepauuu
EctecTBEHHOE BO3AYLWHOE MNPU OTKPLITOM UCTMOJNTHEHUN C AN
EctecTBeHHOE BO3AYyLLHOE NpU 3aLNLLEHHOM UCTMONHEHNN C3 ANAN
EctecTBEeHHOE BO3AYLLHOE NPV rEpMETUYHOM UCTONTHEHUN Cl ANAN
BoaaywHoe ¢ npuHyaunTenbHOW LUMPKyNsaUnMen Bo3gyxa ch ANAF
EcTtecTBEeHHaAs UMPKYNALMA BO3QyXa n macna M ONAN
[lpuHyguTensHas UMpKynsauus Bo3gyxa n eCteCTBEHHas LMPKyNAUunMs macna I ONAF
EcTtecTBeHHAs UMPKYNAUMA BO34yXa U NPUHygNTENbHAA LMPKYNAUMA macna ¢ He- ML OFAN
HanpaeBlreHHbIM MOTOKOM Macna
EcTecTBEeHHas UMPKYyNAUMA BO3ayxXa U NpUHygnTenbHas LMpKynsaumsa macna ¢ Ha- HMU ODAN
npaBneHHbIM MOTOKOM Macna
[TpuHygnTenbHas UMPKYyNauus BO3ayXa v macrna C HeHarnpaseleHHbIM MOTOKOM A OFAF
Macna
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OkonyaHue mabnuusi 1a

YecnosHoe obo3HaveHue Buaa
CUCTEMbI OXNa>XOeHUA, NMPUHATOE B
Bua cuctembl oxnaxgeHua TpaHcopMaTopoB U PeakTopoB
Poccuuckoun
M3K
Genepauunn
[IpyHyauTENbHaA UMPKYNALKS BO3AyXa U Macna ¢ HanpasleHHbIM MOTOKOM Macna HAOL ODAF
[TpuHyanTensHas UMpKynsauns Bo4bl M Macna ¢ HeHanpae1€HHbIM MOTOKOM Macrna L OFWF
[IpyHyauTEeNbHaA UMPKYNAUUS BOAbl U Macra ¢ Hanpasl€HHbIM MOTOKOM Macna HLI ODWF
EcTecTBEHHOE OXNaXAeHNE HETOPIOYUM XUOKUM ON3NEKTPUKOM H LNAF
OxnaxgeHne HEeroprunmMm XUAKUM OUSNEKTPUKOM C MPUHYOUTENBHOU LUPKYIIS- H LNAF
Lmnen Bosagyxa
OxnaxgeHue HEropryYmnmMm XUAKUM OUNINEKTPUKOM C NMPUHYOAUTENBHOW LMPKYNs- HH LFAF
LMen Bo3gyxa n ¢ HanpaeneHHbIM NOTOKOM XUAKOro ANaneKkTpuka

[TpumeyaHwmne—Korga TpaHcopmMmaTopbl U PEaKToOPbl OXNaXAalnTCcsl NOTOKOM BO3yXa, BbI3bIBAEMbIM
OBUWXEHNEM XKene3HoAopPOXKHOro NoaBUXHOINO COCTaBa UMM CUCTEMOW MPUHYANTENBHOIO BO3QYLLHOMO OXNaXaeHns,

KOTOPAas HE NPOXoAUNAa NCMNbITAHUSI BMECTE C TPAHCHOPMATOPOM UITU C PEAKTOPOM, TO NOTOK (UM CKOPOCTL) BO3AY-
Xa, Ha KOTOPbIV A0IKHA ObITh pacCcyMTaHa HOMUHaNbHasA MOLWHOCTb 0DOPYOBaHUSA, AOITKEH YKa3bIBaTbCH NOTPEOU-

Telrem.

[MTpumevaHnune—Cm [IB.3 (npunoxenne [B).

9 lNpepensb! npeBbIlLLEeHUA TeMnepaTypbl

9.1 Knaccudodpukauma aneKTpousonAaLuUOHHbIX MaTepuanoB

Knaccbl HarpeBOCTOMKOCTU TBEPAbIX 3M1EKTPOU3ONALMOHHBIX MaTepUanoB, UCMOMb3yeMbIX AN N30Ns-
M 0OMOTOK TpaHchopMaTOpPOB 1 peakTopoB, NpuBeaeHbl B Tabnuue 3. OHM ycTaHOBNEHbl B COOTBETCTBUN C

TpeboaHnamu F'OCT 8865.

Knacc HarpeBOCTOMKOCTU 3MEKTPOUN3ONSALMOHHBIX MaTepuarioB, UCMNoMb3yeMblXx B TpaHcdopmMaTope
NN peakTope, AOMKeH ObITb yKasaH N3roToBUTENEeM B TEXHUYECKUX YCITOBUSX.

9.2 lNpepensbl NpeBbIWeHUA TeMNepaTyphbl

TemnepaTtypa 3NeMeHTOB TpaHCOPMAaTOPOB U PeakTOPOB MNPK TeMnepaType oKpyXXKalLlero Bo3ayxa
40 °C He pomxHa npesBbiWaTh 3Ha4YeHUN, NpUBeaeHHbIX B Tabnuue 3.

[MTpumevaHnune—Tabnuubl 1 n 2, npucyrcreyrowme B MOK 60310, HO He BKINOYEHHbIE B HACTOSILLMIA CTaHAAPT,
npmuBeaeHs! B npunoxeHun A1,

[na npeBbllLeHUX TeMnepaTyphl NpMBeAeHbl ABa anbTepHATUBHLIX BapuaHTa, COOTBETCTBYIOLLME KIac-
cy 1 pabouero pexxmma (HopMarnbHbIA PEXUM paboThbl) U KNnaccy 2 paboyvero pexxuma (TKernbli pexxmm pabdo-
Thl). Knacc 2 pabouvero pexumma COOTBETCTBYeT padbouum uuknam TpaHchopmMaTopoB M peakTopoB MNpw
MOMHON 3arpyske B Te4YeHne NpoaoKUTENbHBIX MEPUOAOB UX CITYXObI.

[MpepenbHble 3Ha4YeHNa TeMmnepaTypbl NpuBeaeHbl B Tabnvue 3 B kadecTBe pykoBoacTsa. [Npeanoyvtu-
TenbHbIMK NMpeaenbHbIMU 3HAYEHNAMN ABNATCA JOMNYCTUMbIE NPEBLILLEHNSA TEMMNepaTyphl.

[TpumevyaHwmns

1 TlpeBblleHns TEMNEPATYPLI, NPUBEAEHHbIE ANs Knacca 1 paboyero pexmnma, yamTbiBatoT, YTO BOPTOBOE TATOBOE
o0bopyaoBaHMeE He HarpyXaetcs NPOAOIIKUTENBHO N UMEET 3HAYUTENBbHbLIE Nepunoabl PadoThl NPU CHUXKEHHOWN Harpy3Ke u
XONOCTOM X04e. ATO CHMXAaET CTapeHne N3onsaUnOHHbIX Matepnanos, ykasaHHbixB [ OCT 8865. Kpome Toro, ansd knacca 1
paboyero pexmnma 6OPTOBOro TAroBOro 060pyaoBaHUA CHUTAETCS NPaBUIIbHLIM NPUHUMATL 38 OCHOBY MPEBbLILLEHNE TEM-
neparypbl HagQ MakcuMarnbHOW CpeaHEeCYTOYHON TEMNEPaTYPON OKPYXKaloWen cpedbl, KoTopas npuHaTa pasHou 25 °C, ans
BCEX MakCUMarnbHbIX TEMMEPATYP OKpyxatowen cpeabl 4o 50 °C. 310 npeaenbHoe 40nycKkaemMmoe 3Ha4YeHNE CHUXaeTCcH 4o
40 °C ans knacca 2 pabovero pexuma. [Npun temnepatypax okpyxatLen cpeabl, npesbiwatowmx 40 °C, ansa obonx pexum-
MOB paboTbl NPEBLILLEHNE TEMNEPATYPLI, NPUBEAEHHOE B Tabnuue 3, A0MKHO ObiTb CHMXKEHO HA PA3HOCTb MEXAy 3TOW
Temnepatyponn40 °C (40 °C ansaknacca2n 50 °C gnsaknacca 1 cooTBETCTBEHHO). « OKpyXatuwasa cpega» B 4aHHOM KOH-
TEKCTE O3HA4YaeT TeMnepaTypy cpeabl, OT KOTOPON HAYUMHAETCH OXNaX4eHME.
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2 HomMMHanbHyO MOLWHOCTL 060PYAOBAHUA CrneayeT OTHOCUTL KMHTErpany Xoyns Toka Harpy3ku, COOTBETCTBYIHO-
emy pakrnyeckomy pexmmy pabotoel. PakTnyeckass HOMMHaNbHAas MOLWHOCTb, HA KOTOPOW BasnpyeTcs UCMNbITAaHME Ha
HarpeB, HE NOANEXUT COrNMacoBaHUIO MEXAY NOTPEOUTENEM U N3TOTOBUTEIEM.

3 Cwm. npunoxenue 1] B yactm HEBKNOYEHUA B HAacTosAWMKW ctaHaapTt tabnuy 1 n 2 MOK 60310.

Tabnwuuya 3 —llpegens NPeBbILLEHNNA TEMMEPATYPL!

donyctumoe npeBbilleHne TemnepaTypbl
A (Npw TEMI‘IEDBTXEE&D S)prgaromem cpebl NpenensHbIe
Yactun obopyaosaHus HarpeBOCTOUKOCTU ’ 3HaYeHUsA
obmoTOK Knacc 1 pabodero | Knacc 2 pabodero remneparypel, "G
pexuma pexuma
ObMOTKM (cpeaHne NpeBbILEHUSA TEMMNE- A 75 75 120
paTypbl) E 05 05 135
B 130 105 170
F 155 130 195
H 180 160 220
200 200 180 240
220 220 200 260
250 250 230 290
MuHeparnsHoe Macrio unu cuHmemuyec- 65 65 105
KUl XUOKUU OUSNeKMpUK ¢ memrepamy-
poli eocrinamMeHeHus, MeHbweld Uunu
pasHou 300 °C (xmgkocTtb O)*
CuHmemuyeckuu >UGKUL OUSIeKMpPUK ¢ 150 150 190
memriepamypol 8ocCriiaMeHeHUs 8bilue
300 °C (xkngkoctb K)*

* [lonHoe Ha3BaHWe XUAKOCTU NPUBEAEHO B CBSA3M C HEBKIMIOYEHUWEM B HacTOSAWMW cTaHaapT Ttabnuubl 1
M3K 60310:2004 [cm. OB.3 (npunoxenune OB)].

[TpnmedaHwne—B cnyyae HanpaBnNeHHOro NOTOKa Macna npegens! NPeBbILLEHUS TemnepaTypbl 06MOTOK
MOTyT ObITb yBenun4yeHsl Ha 5 °C.

[na xngkocten Buga O paspellaeTcs TONbKO Npeaen npeBbilUeHNA TEMNepaTypbl Knacca HarpeBOCTONKOCTU A.
Ons xngkocten Bnga K npegen npeBbilLeHUSA TEMNepaTypbl KAK OOMOTKY, TaK U XUAKOCTN B Tabnuue siBNAeTcs Ans
KaXXOJ0WN N3 HUX CaMblM HUXHUM 3HAYEHUEM.

bonee BbiCOKMe rnpeaesibHble SHA4YeHUA MOTYT aAalTUpPOBaTbCA MO COIrNaCoOBaHU) MeXAy ﬂOTp86HT8ﬂ8M N N3Io-
ToBuUTEernem, eCrin NpUMEeHATCH oripegerieHHele N30J1AUNOHHBIE MaTepualibl (BJ’IEIFOHEI’IDOHHLI,EIEMEIFI CT86HHH3HDOBHH-

Hasa Bymara, TepmocTabunmanpoBaHHas dbymara, cneumanbHble N30NUPYICLLNE XUOKOCTU U T. A4.).

[Tpegenbl NpeBbIlLEHNSA TEMNEPATYPbI SNEMEHTOB, 3aMNONHAEMbIX FA30M, Kak B CaMOM rase, Tak U BO B3aUMOJeN-
CTBYHOLMX C HUM OOMOTKaX noanexart onpeaeneHuto No CornacoBaHUio Mexay notpeburenem n n3arotToBUTENEM C y4e-
TOM XapaKkTepucTUK NPUMEHSEMOro rasa. [lnsg obmMoTok npeaens! NPEBbIWEHNSA TEMNEPATYPbl HE AOIMKHbI NPEBLIWATb
npeaenbHbIX 3HAYEHUM TeMnepaTyp, YKa3aHHbIX B Tabnuue.

3Ha4veHus npeBbILLEeHNa TeMnepaTypbl U3 TabNULUbl 3 NPUMEHSOT K TeMnepaTtypam, N3sMmepseMblM:
- cnocoboM N3MEHEeHNs CONPOTUBNEHNS ANA pacdyeTa cpeaHen TeMmnepaTypbl OOMOTKY;
- TEpMOMETPOM (LLIAPUKOBBLIM UMK 3NEeKTPUIECKUM) ANa YacTen, Kpome obMOTOK.

[MpeBbILEHWe TeMnepaTypbl cepAeYHNKOB 1 APYrnxX YacTen TpaHcdopMaTopOB UMK peaKkTOPOB He JO0/T-
)XHO JOCTUraTh 3Ha4YEeHUN, MPU KOTOPOM MOTYT ObITb MOBPEXAEHbI 3TN UMK CMEXHbIE C HUMWN YacCTH.

B cnyyae xugkocten K BUA XXMUOKOCTU yKasbiBaeTCcs NOoTpedbutenem.

10 3aBoackue TabnNYKu

10.1 3aBopackasn Tabnuuka TpaHcdopmaTopa

Kaxabln TpaHcgopMaTop A0MKeH ObITb CHabXeH Tabnnuukoun, Ha KOTOPOW yKasbIBatoT cneaytoLlmne gax-
Hble, eClnMM NHOE He COrnacoBaHO MexXay noTpedbutenemMm n N3roToOBUTENEM:

- HauMeHOoBaHWe U3roTOBUTENI;

- CePUNHBIN HOMEP N3roTOBUTENH;

- JaTta U3rotToBneHUs;
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- cXeMa coegUHeHWN;

- OCHOBHbI€ OTBETBEHUS;

- HOMWHanNbHasg MOLWHOCTb M HOMUHANbHOE HAaNPsSXKeHNe KaXKaomn oOMOTKA:
- HOMUWHanbHasa YacToTa;

- oxnaxparolwas cpega u ee BUA;

- obbeM oxnaxaawuwen cpeabl;

- 0003HaYeHue cnocoba oxnaxxaeHus:;

- obwasa macca.

10.2 3aBopackan Tabnuyuka peakrtopa

Kaxabl peaktop AomKeH ObiTb CHabXeH Tabnuykon, Ha KOTOPOW yKasbiBalOT cneayroline AaHHble,
eCliM NHOE He cornacoBaHO MexXxay notTpedbutenem n N3roToBUTENEM:

- HauMeHOBaHWe U3roTOBUTENI;

- CEPUNHBLIA HOMEP U3rOTOBUTENS;

- BUAO peaKkTopa;

- HOMUWHanNbHLIN TOK (CpegHeKkBaapaTuyeckoe sHavYeHe Unn cpeaHee sHavYeHue NOCTOAHHOIo Toka Ang
CrinakKnparLmnx peakTopoB);

- 3Ha4vyeHune MHAYKTUBHOCTU (NpX OAHOM UM HECKOMNbKMX 3agaHHbIX MCXOAHbIX 3HAYeHUAX ToKa);

- HOMWHanbHas YacToTa;

- oXnakaarolwlaga cpeja U ee BUA;

- 0bo3HauYeHue cnocoba oxnaXxaeHus:;

- obwaga macca.

11 UcnbiTaHUA

11.1 Kateropuun ucnboiTaHuu

11.1.1 O6Lwune nonoxeHus

YcTaHaBnMBaloT criegyrolne Kateropii UCnbliTaHUIA:

- NMPUEMO-cAaTOUHbIE UCTILITAHUS;

- nepunogunyeckme UCnblTaHUA;

- nccnegoBaTenbCcKnMe UCMbITAHUA.

Buabl UcnbiTaHWW, nogneXxalnx BeINONHEHUIO AN KaXaon KaTeropumn, npuBeaeHbl HUXKE.

11.1.2 lpuemo-caaTouyHble UCNbITAHUA

[Tpnemo-caaTouHbIE UCMbITAHUSA NPOBOAAT HA BCEM 0DOpyaAOBaHUM OOQHOMO M TOTO XKe 3aKasa.

[na onpepeneHHoro obopyaoBaHUS MO COrnalleHUlo MeXay 3aka3unMkoM W U3roTOBUTENEM NpUe-
MO-CAATOYHbIE UCTbITAHUA MOTYT ObITb 3aMeHEeHbl UCMbITaHUAMMK, NPOBOAMMbBIMU Ha HECKONbKUX obpasuax
obopyaoBaHuNs, NPON3BONbLHO OTOBPAHHBIX U3 3aKa3sa.

11.1.3 lNepuoanyveckme ucnbiTaHUA

[Tlepmnoagunyeckne UcnblTaHUA NPOBOAAT Ha eAMHCTBEHHOM obpasue 0bopyaoBaHUA AAHHOW KOHCTPYK-
LK, 0OTOBPaAHHOM U3 NEPBON NMPOU3IBEAEHHON NAPTUN.

ObopyaoBaHMe MaccoBOro NPOU3BOACTBA AOIMKHO cHUTATLCA NpolleaLllum nepuognyeckme UCnblTaHus
N OCBODOXAATLCHA OT HUX, €CNU U3rOTOBUTENb NPpeaocTaBnseT NpaBUbHO OQOPMIIEHHbIE CepTUdmMKaThl
nepmognyvecknx UCnbiTaHUn, yKe npoBeaeHHbIX Ha MAEHTUYHOM 0DOpYyaAOBaHUK, CO30aHHOM paHee.

PakynbTaTUBHLIE Nepunoanveckme UCNbITaHUA NPOBOAAT TONMBKO B TOM cny4vae, ecnm OHU cneunanbHo
yKkasaHbl B TEXHUYECKOM 3adaHuN.

lTepuoduyHoCcmb ucrnibimaHus mpaHchopmMamopoe U peakmopos ebibuparom us psica 1, 2, 3,
S 1lem U ycmaHaesnnuearom e mexHU4YeCKUX ycrnoeusiX Ha mpaHcgopMamopbl U peaKkmopbl KOHKpem-
HbIX cepuu U munos.

11.1.4 UccnepoBaTtenbCcKue UCNbITAHUA

NccnegoBaTtenbCkmMe UCNbITaHUA ABNAOTCSA cnelanbHbIMUA UCTIbITAHUAMU PaKynbTaTUBHOMO XapakKkTe-
pa, KoTopble NPOBOAAT Ha oAHOM 0bpasLe obopyaoBaHUA AN NonyyYeHUsa AoNoNMHUTENbHBIX AaHHbLIX O ero
TeXHUYeCKUX XapaKkTepuctukax. X npoBoaAT TOMbKO B TOM cly4ae, eCcrnii OHU cnelnanbHO YKasaHbl B 3aKase.

PesynbTaTbl 3TUX UCMNbITAHUA HE OOIKHLI BITUSATE Ha NMpUeMKy oDopyaoBaHUSA, eClii B 3aKase He yCTa-
HOBJITEHO UHOE.
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11.2 UcnbiTaHna TpaHcdhopMaTopoB

11.2.1 OOwmne nonoxeHus. NepevyeHb UCNbITAHUIA

[1poBepPKN, UBAMEPEHUSA U UCMILITAHUSA, NoaneXallue npoBedeHUo Ha TAroBLIX TpaHcdopMaTopax, nNpu-
BeAdeHbl ANA KaXXA0W KaTeropun ncnblTaHun B Tabnuue 4.

[To cornacoBaHuio ¢ NOTPebUTENemM UCNbITaHUA peakTopa, UCNOoNb3yeMoro Ang nepexoaa Mexay rnosu-
LMAMWN NepeknovaTens BbIBOAOB OOMOTOK TpaHcopMaTopa, KOTOPLIA HE MOXET bbiTb OTAENEeH OT TPaHC-
dbopmaTopa, cneayeT NPOBOAUTE COBMECTHO C UCMbITAHUSAMU TpaHcgopMaTopa, eclii 3TO OCYLLEeCTBUMO.
[Tpn HEODBXOANMMOCTK MO COrnacoBaHUKC MeXay noTpebutTenem n N3roToBUTENEM AonyckaeTcsl NpoBegeHue
NCMbITaHUA 3TUX PEaKTOPOB B KAYECTBE OTAENbHOrO 0bopyaoBaHUA AN NOATBEPXKAEHUSA er0 COOTBETCTBUSA
BCEM TpeboBaHUAM HACTOALLEero ctaHgapTa.

Tabnuuya 4 —TIlepedyeHb NPOBEPOK U UCTIBITAHUN, NoANeXalmx NPOBEAEHNIO HA TAroBbIX TpaHcdhopmaTopax

[TYHKT WnNn NOANYHKT HACTOALLEro cTaHgapTa

Bua ucneitaHuA
[lepuogunyeckne | lNpuemo-coatodnble | Mccnenosartenbckue

[1peagBapuTenbHas NPoOBEPKA — 11.2.3 —
NamepeHne conpoTUBNeHns 0OMOTOK 11.2.4 11.2.4 —
NamepeHne koadhdunumeHTa TpaHcopmMaumn 11.2.5 11.2.5 —
VIamepeHne notepb N ToOKa XONOCTOro Xxoaa 11.2.6.1 11.2.6.2 —
amepeHne HanpsiXeHns KOPOTKOro 3amMmblKaHUA 11.2.7 11.2.7 —
amepeHne notepb KOPOTKOro 3aMblKaHUSA 11.2.8.2 11.2.8.3 —
OnpegeneHne cymmapHbIX MNoTepb 11.2.9 — —
VlcnblTaHMe Ha HarpeB 11.2.10 — —
[1pOYHOCTB M30NALNMN:

- CTOMKOCTb K MHOYKTUPOBAHHOMY HaMpsAXeHUIO — 11.2.11.1 —
- CTOMKOCTb K Harnpsi»XeHUo NpoMbILLNEHHOWN YaCTOTh! — 11.2.11.2 —

- CTOWKOCTb K UMIYITTbCHOMY HalPAXXEeHU O NOJTHOW AJ1n-
TEeIIbHOCTW (UCHbImaHUE HallPAXKeHUeM <pPp0308bIX UMIIVIib-

cog)” 11.2.11.3 — —
[ToBegeHne B yCrnoBUAX KOPOTKOIO 3aMblKaHUA ((PakynbTa-

TUBHOE) — — 11.2.12
CmolKocmb K MexaHU4YeCcKUM 8HEWHUM 8030elicm8usam 11.2.13 — —

* HanmeHoBaHve OaHHOro BMAa WCMbITAHUSA, NPUBEAEHHOE B CKODKax, COOTBETCTBYET YCTAHOBIEHHOMY B
[OCT 1516.2.

[MTpnmevanune—Cm IB.4 (npunoxenne B).

NcnbiTaHUsa TAroBbIX TpaHCOPMaTOPOB, SABMALWMXCS YacTbio cTaTUYEeCcCKoro npeocbpasoBaTtens, cre-
ayet nposoantb No FOCT P 54800.

11.2.2 Jonycku

B tabnuue 5 npuBeaeHbl AONYCKN, NPUMEHSIEMbIE ANS1 HA3HAYEHHBIX NapaMeTPOB, KOTOPbLIE SIBMSIHOTCS
npeaMeTOM rapaHTU N3roTOBUTENSA, OTHOCALLMXCA K HACTOSLLEMY CTaHaapTy.

Ecnun gonyck B 0QHOM 13 HanpaBneHU He yKasaH, TO 3Ha4YeHe B 3TOM Hanpas1ieHUU He NUMUTUPYETCS.

Tabnwuua 5— [donyckn

[TapameTp (NyHKT) [onyck
1 a) CymmapHble noTepu + 10 % cyMmmMmapHbIX NOTEPDL
b) Motepn coctaBHon udactm (11.2.6, 11.2.8, + 15 % noTepb KaXXgon COCTaBHOW HacTu NPV YCIOBUN, YTO
11.2.9) OOMyCK HA CYMMapHbIE NOTEPU HE MPEBLILLAETCH

2 KosthdoumumeHt TtpaHcdhopmaumm npu XornocTom + 0,5 % koathpuuneHTa, 3assBNEeHHOro B 3aBOACKON Tabnny-
X04e Ha OCHOBHOM BbIBOA (HOMUMHAalbHbLIM KO3 dOULUK- | KE, UIMN NPOLEHT 3asiBNEeHHOro KoaddguuueHTa, paBHbin 1/10

eHT TpaHcdopmauymm (11.2.5) PAKTUYECKOIo HANPSKEHNSA KOPOTKOro 3amMblKaHUSA B MPOLEH-
Tax NPy HOMUHAINbHOW Harpy3ke, noboro n3 HMX ¢ MEeHbLLUUM

SHAYYEeHUNEM
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OkonyaHue mabnuubsi 5

[TapameTp (NyHKT) Hdonyck

3 HanpsskeHue KOpOTKOro 3amblkaHusi (OCHOBHOMO| + 15 % 3asiBMEHHOrO HanpshKeHUsi KOPOTKOTO 3aMblKaHWS
BbiBOAA) (11.2.7) aToro otBeTBnexHuns’

4 Tok xonoctoro xoga (11.2.6) + 30 % 3asABNeHHOro TokKa XosocToro xoaa

) Ans apyryx BbIBOAOB AONYCK AOMMKEH BbITh NpeaMeToM COrMalleHnsi Mexay noTpebutenem n n3roToBuTenem.
[1nsa cneynanbHOro NPMMeHeHus1 A0NYCK MOXeT ObITb YMeHbLeH Ha 10 % no cornaweHuto mexay notpebutenem n na-
FOTOBUTEIEM.

11.2.3 lNpepBaputenbHasa npoBepkKka

[lepen npoBeAeHUEM MPUEMO-CAATOUHBIX UCMBITAHUMA AOMKHBLI ObiThb BbINOMHEHLI MPOBEPKN CXEMBbI
Lenn, MapKUpOBKA BLIBOAOB, COOTHOLUEHUA BEKTOPOB HanpsXXeHUU (ana TpexdasHbliX TpaHCcopMaTopoB),
MNONAPHOCTEN U AaHHbIX HA MAcnNOPTHON Tabnu4ke.

11.2.4 U3mepeHUe conpoTuBneHnUs oo6MoTOK

ConpoTuBneHne Kaxxaon oOMOTKMU MexXxay AOCTYNHbLIMU BbIBOAAaMUN, HAaXOAALWMMUCH B XONOAHOM COCTOS-
HAW, OOIMKHO ObITb M3MepeHo NMPu NMNOCTOAHHOM ToKe. MamepeHne COnpoTUBNEHUS, a TakkKe onpegeneHumne
TeMnepaTtypbl 0OMOTKN, NpU KOTOpOW npoBoaunocb uamepeHue, — no NOCT 3484.1. na MuHUMKU3aL MK
BAUSIHUA CaMOWMHAYKUMKA N NpaBUNbLHOrO onpeaeneHns temnepartypbl oOMOTOK cnegyeT nNpuHUMaTb Me-
pbl npeaoctopoxHocTu No FOCT 3484.1. ConpoTuBneHne 1 temneparypa oOMOTKA AOMKHbI ObITb 3apernucT-
PUPOBAHLI.

[1pn NnepunoanyecKkmnx UCNbITAHUAX:

a) ecnn obMOTKa MMeeT OTBETBINEHUA ANA PeErynMpoBaHnUAa HanpsXXeHUsa TAroBon Lenum, To CymmapHoe
COMPOTUBNEHME yHacTKa 3TON 0OMOTKU, HaxoasLWerocs nog Hanpsi>KeHnem, A0MKHO ObITb U3MEPEHO ANNA KaXK-
OOro OTBETBNEHUS;

b) ecnun HekoTopble BCnomMoraTeribHble 0OMOTKU MMEIOT HECKOSIbKO CEeKLUN, TO AOITKHO ObITb U3MEPEHO
CONPOTUBIIEHNE KaXXO0WN U3 HUX.

[Tpy Nnpuemo-caaToYHbIX UCMbITAHUAX:

- U3MepeHue a) AonyCcTUMMo orpaHnunBaTb OCHOBHLIM BbIBOAOM ODMOTKN;

- U3MepeHue b) AonNyCcTUMO BbINMOMNHATL TONMbKO Ha BCroMoratesrnibHOU 0OMOTKE B LIeNOM.

[MTpumeyvanune—Cm IB.5 (npunoxenne B).

11.2.5 U3mepeHue koadpcbuumneHTa TpaHchopmaumu

KoadhduumeHTsl TpaHcopMaLlm mexay napamm ocbMoToK HeoDXoAMMO U3MEPATb Ha BCeX BbIBOAAX.

Ecnu TpaHchopMaTop € perynmpoBKON BbICOKOrO HaNPsXXeHU UMeeT HECKOMbKO TAMOBbIX BTOPUYHLIX
0OMOTOK U NpaBunbHbIe KOSPPUUMEHTHI TpaHcdopMaLUi ObINX 3aperMcTprupoBaHbl NPU BbINMONHEHUN N3ME-
PEHUA MeXaY 3TUMMN OOMOTKaAMK, TO AOCTATOUHO N3MEPUTb KOS DULIMEHT TpaHcdopMaL i Mexay 0aHOU N3
3TUX BTOPUYHBIX OOMOTOK N OODMOTKOWN CO CTOPOHBLI KOHTaKTHOW ceTn AS1S1 BCEX BbIBOAOB 3TON OOMOTKN.

amepeHue koapduumeHTa TpaHcdopMalm TAroBoro TpaHcgopmaropa ¢ nocToAHHbIM KOS pULIK-
eHTOM TpaHcgopMaLlnn, ABMNAIOLLErocd YacTblo TpaHcdopMaTopa ¢ peryrnMpoBKOU BbICOKOIO HanpsXXeHud,
NPOBOAAT NpU NepUognvecKknX UCNbITaHUSX.

11.2.6 NamepeHne noTepb U TOKa XONOCTOro xoaa

N3mepeHue nomepb U MOKa Xo0/10cmo20 xoda Heobxoo0umo ebinosiHsamb o FOCT 3484.1%.

N3mepeHUa crneayeT BLINOMHATE NPU HOMUHANBHOW 4YacToTe ¢ (POPMOU BOMHLI NpUKNaabiBaemMoro
HanpskkeHns, 6nM3Kkon K CUHycoungansHOM.

B cnyyYae ucnbiTaTtenbHOro HanpskKeHUsa ¢ HecuHycouganbHOM (POPMOM BOMHbI crnegyeT BHOCUTL
MonpaBky B COOTBETCTBUN CO CrocoboM, ycTaHOBNEHHbIM B FTOCT 3484.1.

HanpspkeHune cneayeT nNpuknagbiBaTb K COOTBETCTBYOWEN ODMOTKE TpaHcgopmMaTopa; ecrnn TpaHc-
popmMmaTop UMeeT PerynmpoBKY BbICOKOrO HaMPSXKeHUs, TO YCTPOUCTBO NepeKknoyYeHns BbIBOAOB M 0OMOTKa
CO CTOPOHbI KOHTAKTHOW CeTu TAroBOro TpaHcdgopmaTtopa ¢ NOCTOAHHBIM KoadodouumMeHToOM TpaHcdopMaL
OOJDKHBI OCTaBaTbCH BKMIOYEHHBIMU B LIEMNb, a BCe oCTallbHble OOMOTKU AOMKHBI ObITb OTKITHOYEHBI.
11.2.6.1 Tepuognyeckme UCnbITaAHUS
N3amepeHMe NoTepb 1 TOKa XONMOCTOro Xoda crieayeT BhINMOMHATL NP HANPsSPKeHUSAX CO CTOPOHbI KOHTAKT-

Ho cetn 0,8U, 0,9U n 1,1U (U — HOMMHanNbHOE HanpsiXXeHne KOHTAKTHOW CeTH).

* HononHutenbHOE NMonoXxeHue NpUMEeHeHO B HACTOSILWEM CTaHdapTe C y4eToM NpuHATBIX B Poccnnckon depepa-
LN N3MEPEHUN MNOTEPDL U TOKA XOMNOCTOro Xoaa TpaHCcopMaTopoB.
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Mo cornaweHuno mexay noTrpedbutenem 1 N3roToBUTENEM N3MepPeHUs MoryT BbiTb NPOBeAEHbI MPU MK~
HUMalIbHOM, HOMUHANBHOM N MakKCUMasliIbHOM 3HAYEeHUAX HanPSXKeHNM KOHTaKTHOW CeTu.

Ecnu TpaHcdhopmaTop MMeeT perynmpoBKY BbICOKOro HanpskeHns, To U3MepeHns creayeT BbiMoHATL
ONA Tpex NoMoXeHUN YCTPONCTBA NepektoyYeHNs BbIBOAOB, OOHO U3 KOTOPBIX COOTBETCTBYET OCHOBHOMY Bbl-

BOAY.

[MTpunmevanume—Cm IB.6 (npunoxenne [B).

11.2.6.2 lpuemo-cgaToyHble UCMbITaHUS

N3mepeHue nomepb U MOKa X0/10Cmo20 xoda criedyem 8bINOSIHIMb!

- Ha nocrniedoeamesibHO COeOUHEHHbLIX éMOPUYHbLIX MSS208bIX 06MOMKax npu HOMUHallbHOM
HanpsHKeHuUU;

- IpuU MasIoM HanpsxkeHuu”.

NamepeHna cnegyeT BbINONMHATL Tak Xe, Kak B 11.2.6.1, HO TONbKO ANA OCHOBHOIO BbiBOAA NPU HOMU-
HaNbHOM HanNps>XeHWUn KoHTakTHoU ceTti U.

11.2.7 U3MepeHUe HanpsaXXeHUA KOPOTKOro saMblkaHUA

BcneacTteue pasHoobpasnsg cxem pacnonoXeHnsa obMOTOK TAroBbIX TpaHcopMaTopoB BCe KOMDUHa-
LW nap OOMOTOK, Ha KOTOPbLIX noanexaTr U3MepeHUo HanpsXXeHUs KOPOTKOro 3aMblKkaHUs, AOITKHbI OblTh
YCTAHOBMEHLI MO CornalleHnio Mmexay notpebutenem u usrotoButenem. Nepmnoanyeckne UCNbITaHUS O0MK-
Hbl MPEeaOCTaBNATb AOCTAaTOUHbIE AaHHbIE, NO3BONALME rpaddUieckn N3cbpaxkaTb XapaKTepPUCTUKN TPaHC-
dopmaTopa nog Harpyskou npu Bcex nosnuuax nepeknoyartena BbIBOAOB, a TakkKe OCYLWEeCTBNATL pacyeT
TOKOB MPU NOBPEXAEeHUSX.

OTU HaNpsXKeHUs cneayeTt U3SMepdaThb Ans cneagyrowmx KomouHaumm odbMoToK:

a) obMOTKa CO CTOPOHbLI KOHTAKTHOM CETU CO BCEMWU TArOBbIMM OOMOTKaMM (Nepuognyeckne mn npue-
MO-CcAAaTOYHbIe UCNbITaHUSA);

b) 0OMOTKa CO CTOPOHLI KOHTAKTHOW CETU C KaXKOoW rpynnon oOMOTOK, KOMMYTUPYIOLLNX OOHOBPEMEH-
HO UMY NOYTU OQHOBPEMEHHO (Nepuocgunyeckme UCnblTaHUa);

C) 0OMOTKa CO CTOPOHbI KOHTaKTHOW CeTU OTAENbHO C KaXK4 0N He3aBUCUMON TATOBOM OOMOTKOW (Nepro-
aundyeckme U npuemMo-caaToYHble UCNbITaHUA);

d) obMOTKa CO CTOPOHLI KOHTAKTHOW CETU OTAENBHO C Ka)Xa0oW BCrioMorateibHoM obMOTKoM (Nepuoan-
YeCKue UCnbITaHUs).

[Tpn neprnoanvecKmMx NCnblTaHUAX ANA KOMOUHAL MM OOMOTOK a), b) U ¢) uamMepeHunst cneayeT BbINOMHATL
Ha BCex BbiBOAax, Toraa Kak ans komouHauun d) npun nepuoanyecknx NCnblTaHUAX 1 NPpU NPUEMO-COaTOUYHbIX
MCMbITAHUSIX N3MEepEeHNa HeobXoAMMO BbINOMHATL TONLKO HAa OCHOBHOM BbIBOAE OOMOTKN CO CTOPOHbI KOHTAKT-
HOW CETU U Ha 3adaHHOM BbIBOAE BCNoOMoratenbHbIX 0OMOTOK.

Ecnn TpebytoTca gonoNHUTENbHbIE USMEpPEeHUa Ha ApYTrMxX BbiBOAAX UM APYTrUMX KOMOUHaLMAX OOMOTOK,
TO OHW AOMXKHBI ObITb COrnmacoBaHbl MexXay NoTpedbuTenem n N3roTOBUTENEM.

HanpsbkeHue KOpOoTKOro 3aMblkaHUA cnegyeTt U3MepAThb Npyu HOMUHaNBHOW YacToTe C UCNOMb30BaHUEM
MCTOYHMKA NPUONMNINTENBHO CUHYCOUAAaNbLHOro HanpsXeHus. MamepeHnsa MoryT BbINMOMHATLCH NMpyu nNodom
TOKe, cocTaBngdtowem ot 25 % ao 100 % HOMUHaNbLHOIO ToKa.

N3amepeHHOEe 3HavYeHne O0MKHO KOPPeKTUpoBaTbCA NOCpPeadCTBOM ero YMHOXeEHUA Ha OTHOLLeHUe HO-
MWUHaNLHOrC ToKa K UCMbITaTeNbHOMY TOKY. 3HAaYEHUA, MONyYeHHbIE TakMM obpasom, A0MKHEI ObITb CKOppPEK-
TUPOBaHbI ANA COOTBETCTBYIOLWLEN pacyeTHOU TeMnepaTypsbl, ykazaHHoM B 11.2.9.

MeToanka nsmepeHma HanpsaXkeHUa KopoTkoro samblkaHua — no FOCT 3484.1.

[MTpunmevanume—Cm OB.7 (npunoxenne [B).

11.2.8 U3mepeHUe noTepb KOPOTKOro 3aMblKaHUA

11.2.8.1 Ob6wme nonoxeHus

[loTepn KOPOTKOro 3aMblkaHUA OOMKHBI PErMCTPUPOBATLCA B TeYeHUe nepuoandecknx 1 npuemo-caa-
TOUHBLIX UCMBLITAHUU NPU HANPSKEHUN KOPOTKOro 3amMblkaHusa (cM. 11.2.7), a nonyvyeHHble 3Ha4eHUA OOJKHEI
ObITb CKOPPEKTUPOBaHLI MOCPEACTBOM UX YMHOXKEHWUSA Ha KBaapaT OTHOLWEHUA HOMUHAaNbLHOrMo ToKa K UCNbITa-
TeNbHOMY TOKY.

[Tony4veHHbIe TakmmMm 00pas3oM NoTePn ACIKHLI ObITb YTOYHEHLI MPUMEHNTENBHO K COOTBETCTBYIOLLIEN paC-
yeTHOW TemnepaTtype, npuseaeHHon B 11.2.9. ConpoTtnueneHune cnegyet onpegendatb B cOOTBETCTBUN C 11.2.4.

[loTepn KOPOTKOro 3aMbikaHUA cneayeT onpedensaTb ANa cneayrowmx KombuHaumin nap obMoToK:
a) oOMOTKa CO CTOPOHbI KOHTAKTHOM CEeTUN U BCE TArOBble BTOPUYHbIE OOMOTKN, coegMHEeHHble napan-
nenbHO UK nocnegoBaTenbHO COOTBETCTBEHHO;

* [lononHuTenbHoOe NonoXeHue NPUMEHEeHO B HACTOSAWEM CTaHgapTe ¢ y4eToM NPUHATBIX B Poccunckon depepa-
UMK U3MEPEHUN NOTEPL N TOKA XONMOCTOro xoaa TpaHcdhopMaTopoB.
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b) 0OMOTKa CO CTOPOHLI KOHTAKTHOW CEeTU U Kaxkaasa U3 BCnoMoratebHbIX BTOPUYHBIX 0OMOTOK.
OnpegeneHne nNOTepb KOPOTKOrO 3amMblKaHUSA TpaHCOpMaTOpPOB, SIBASAOLWUXCA YaCTbio CTaTUMECKOro
npecbpasoBatens, cneayet nposognTtb o FOCT P 54800.

[TpyumMmevyaHNHs

1 CymMmMapHble NoTEPU BCEX LEMNEW HE MOTYT BbITb NONYYEHbI NPOCTHIM APUPMETUHECKUM CINOXEHNEM NOTEPL, U3ME-
PEHHbLIX HA Napax 0OMOTOK, YKa3aHHbIX Bblle. B HEKOTOPLIX Criyvasx OHU MOryT BbIThb paccUnTaHbl N0 CONPOTUBIIEHUIO NPU
NOCTOAHHOM TOKE KaX{aon 0OMOTKM N COOTBETCTBYIOLLEM TOKE ¢ A0DaBNeHMEM AONONMHUTENBbHLIX NOTEPL, NONYYEHHbIX MPW

NCNbITAHUSIX.
2 Cwm. [1B.8 (npunoxenne [B).

11.2.8.2 [lepunognyveckne UCnbiTaHUSN

[ToTepn KOPOTKOro 3amMblkaHUA cneayeTt onpeaensaTtb Ans KomouHauun a) u b), onpeaeneHHbIX B
11.2.8.1. Ana kombuHauum a) onpeageneHne noTepb KOPOTKOro 3aMblkaHUA cneayeT BbINMOMNHAThE AN Tpex
NONOXEeHUN YCTPOUCTBA NepekovyeHNa BbIBOOOB, COOTBETCTBYIOLMX:

- OCHOBHBLIM BbIBOAAM;

- BbIBOAAaM C caMbIiMi BONLLLUMMN NOTEPAMU B TATOBLIX OOMOTKAX;

- OJHOW Nape Apyrux BLIBOOOB.

11.2.8.3 [Npnemo-caaTovHble UCMNbITAHUA

[ToTepn KOPOTKOro 3aMblkaHWUa crneayeT onpeaensTb TONbKo AN KoMbuHauun a), onpegeneHHon B
11.2.8.1, n orpaHn4MBaThb OCHOBHbLIM BbIBOOOM.

MemooOuka onipedesnieHUss nomepb KOPpomko20 3ambikaHusi — rno FOCT 3484.1".

11.2.9 OnpepeneHue cyMMapHbIX NOTepb

CymMMapHble NoTepu paBHbl CyMMe MOTepb XONOCTOro xoaa

Tabnwuya 6—PacyetHbie Temnepatypbl (11,2 6) n noTepb KOPOTKOro 3amblkaHus (11.2.8) nocne KoppekTu-

POBKWU NocneaHnX NpUMeHUTeNbLHO K COOTBETCTBYIOLEN pacYeTHON
Knacc Pac4yeTHas
g ] TemnepaType oOMOTOK, KoTopasi npuseaeHa B Tabnuue 6.
HaArpeBOCTOUKOCTU Temneparypa, °C o

CyMMapHble MoTepn TAroBbIX Lienen TAroBbIX TpaHcopMaTo-
A POB pacCYUTbIBAOT AN OCHOBHLIX BLIBOAOB U AN BLIBOOOB C

. 85 camMbiMK OONBLUMMU NMOTEPSAMMN B TATOBbLIX OOMOTKaX.
CyMMapHble NOTEPU TAMOBbLIX TPaHCHOPMaTOPOB PaCCYUThI-
B 130 BalOT ANsl KOMOUHALMA HOMUHANLHOW TSArOBOW Harpyskm M HOMU-
HanNbHOW Harpysku BcnomoratenbHouW uenun. B 3T0T pacuyeT no
Ilfl cornalweHnio Mexay notpedbutenem M M3rotoBUTENemM 0ObIYHO
200 150 BKMNOYAKOT NOTEPU, CBSA3AHHBLIE C HArpyskon Ans anekTpocHabxe-
290 HUA coctaBa. [loTpebneHne anNekTPUYECKON IHEPrMn BCNOMOra-
550 TenbHbIM 0bOpyaoBaHMeEM TpaHcdopmaTopa (MacnaHblid Hacoc,

BEHTUMATOP U T. A.) B ero cyMMapHble NMoTepn He BKIHoYatoT.

Ecnu He ycTaHOBNEHO MHOE, TO AN TpaHCcopMaTOpPOB, KPO-
Me TAroBbIX TpaHcopMaToOpOB, CyMMapHbIe NMoTepn paccuynTbiBaOT AN HOMUHANbHON Harpy3KM npun ycro-
BUW, YTO BCe OOMOTKN Harpy»aroTcs 04HOBPEMEHHO.

11.2.10 UcnbiTaHMe Ha Harpes

McnbiTaHua Ha HarpeB NpoBOAAT NMPUY HOMUHAaNbHOW MOLLHOCTU TpaHcdgopmMaTopa (CM. pasgen 6) npu
paboTe CeKUMOHUPOBAHHBLIX OOMOTOK CO CBOMM OCHOBHLIM UMW 3a4aHHbIM BbIBOAOM.

Bo BPEMA UCTNbITAHNA BCE BCNOMOIaTeJlbHBIE YCTDOHCTBE LPKYIALMA N OXTaXKOAEHNA oxXnaxgaroLen
cpelbl PACNONIalalOTCA B YCITOBUAX, SKBUBAJIEHTHDBIX YCITOBUAM SKCIJ1YaTadLUMW KEJEe3HOA0POXHOTIO NOABMK-
HOTO COCTaBAd.

[na TpaHcdopMaTopOoB € MPUHYAUTENTBHON LIMPKYIIALNEN BO3ayXa U ¢ NogoOHbIM BUAOM OXNaXKaeHUs,
yKasaHHbIX B Tabnuue 1a, ucnelTaHne crnegyeTt NpoBOAUTb NpKY 3a4aHHOM pacxode Bosayxa (MUnn CKopocTu).

N3rotoBUTENb MOXET MNPUMEHSATbH NHOOON U3 cneayrlux MeToA0B WCMbITaHUWA, NPUBEAEHHbIX B
FT'OCT 3484.2:

- MeToA HenocpeaCcTBEHHOW HarpysKku;

- MeToAd B3aMMHOW Harpysku;

- MEeTo[ KOPOTKOro 3amMblkaHUA M XONOCTOro Xxoaa.

Heobxognmo Takke BbiNnonHAThL TpeboBaHns FOCT 3484.2 B yacTu:
- U3MepeHUN pasnnyHbIX TEMNEPaTYP;

- NPOACIMKUTENBHOCTU UCNBbITAHUWN,

* [lononHuTenbHoOE NnonoXeHue NPpMMeHeHo B HacTosWeM cTaHaapTe ¢ y4eToM npuHsaTon B Poccunckon deaepa-
UMM METOAUKN onpeaeneHnss NoTepb KOPOTKOrro 3amMmblkaHus Tpancopmatopa no [ OCT 3484.1.
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- onpeaeneHunst NpeBblLIeHNSA TeMnepaTypbl 0OMOTKU;

- HeOoBXOAUMBIX KOPPEKTUPOBOK NOKa3aHWUN.

MeToabl HenocpeaCTBEHHOW HArpy3ku 1 B3aUMHOW HAarpy3ku NpUMeHsIloT aAns TpaHcdopMaTopoB € Npu-
HYOUTENBHOW UMPKYNALUEN BO3AyXa UMK ¢ NOACOHBIM BUOAOM OXNa)XaeHUS, B OCHOBHOM MPW OrpaHUYeHHbIX
HOMWUHAaNbHLIX XapakTepucTukax. HacTHble getanm aTux MeTOA0B ABMAKOTCA NPeaMeTOM cornallueHuna mexay
noTpedbutenem 1 N3roToBUTENEM.

MeToa KOpOTKOro 3aMblKaHUA U XONOCTOro Xxoaa cneayet BhINONMHATE B cOOTBETCTBUN ¢ FTOCT 3484.2.
NcnbimaHus no amomy mMemodody cnedyem npoeooumsp rpu nocsredogeamesibHO COeOUHEHHbIX 8 mo-
PUYHbIX Ms208biIX 06MOMKax U HOMUHAalIbHbLIX YC/108USIX MO OX/TAXXOEHU U nomepsix, coomeem-
cmeyruwux MOWHoOCMU:

- 8 JIemHeM pexume pabombl;

- 8 3UMHeM pexume pabomsbi*.

McnblTaHna Ha npeBbilleHWe TeMnepaTtypbl TpaHCOopMaTopPOB, ABMAILWMXCA YacTbio CTaTUYECKOoro
npeobpasoBaTens, U onpeaeneHne 3KBMBaNEeHTHbIX NO TeMnepaType TOKOB B UX OOMOTKax crneayeT npoBo-
anTtb no FOCT P 54800. KoHe4yHble 3Ha4YeHWs NpeBbILLEeHNUAa TeMnepaTypbl pasnniHbIX YacTtel TpaHcdopMa-
TOpa He [OO0/MKHbI MpeBblaTh NpeaenbHbIX A0oNycKaeMbiX 3HAYeHWW, yKasaHHbIX B Tabnuue 3. Ecnu
N3rOTOBUTENb HE MOXET BOCMNPOU3BECTU pabodne opMbl BOMH HaNpsXKeHUA Ha TpaHcdopmMmaTope, To Mo
METOAY UCNBITAHWUSI HA HAarpeB MeXxay NoTpedbuTenem 1 NoCTaBLLMKOM AOTKHO ObITb AOCTUMHYTO COrnalieHue.

11.2.11 UcnbiTaHuUAa 3aneKTpuyecKkou NpovYHOCTU N30NALUN

McnbiTaHUA SNeKTpUYeCcKon NpoYHOCTU U3ONALUN HOBBIX TUMOB TpaHCOpMaTOpPOB NPOBOAAT Ha Npea-
NPUATUNA-U3rOTOBUTENE NPU KOMHATHOW TeMnepaType ¢ TpaHcopmMmaTopamn, 0d6opyaoBaHHbLIMU LUTATHLIMUA
OOMONMHUTENbHBIMUA YCTPOUCTBAMUK, KOTOPbIE MOTYT MOBMUATE HA UCMNBITAHUA.

[TpuHUMasa BO BHMMaHUE KONMMYECTBO BEPOSTHLIX BAPUAHTOB, KOHUrypauuun, Belbupaemble ANst 3TUX
NCMNbITAaHUK, HeODXOAMMO onpeaenaTbh B KaXXA0M KOHKpeTHOM cnydvae. OaHako:

- NPOBOA 3a3eMNEeHUSI AOITKEH KPENUTLCH K TEM Ke ToYKaM OOMOTOK, K KOTOPLIM OH NMpucoeanHeH npu
aKkcnnyaTtayum;

- ONS TAroBbIX TpaHCOPMaTOPOB C PErynMpoBKOW BbICOKOTO HanpsiXXeHUa nepeknovaTenb BbIBOAOB
OOIKeH ObITb NoAcCOeAMHEH K OCHOBHOMY BbIBOAY.

McnbiTaHMa Ha NPOYHOCTb U30NSLUN BKIOYaAOT B ¢ce0s:

- MACNbITAHUA HA CTOUKOCTb K MHOYKTUPOBAHHOMY HanpseHuto (cm. 11.2.11.1);

- UCMbITAHNA HA CTOUKOCTb K HAMNMPSAXXeHUo npomMbliwneHHou YacTtoThl (eM. 11.2.11.2);

- UACNbITAHMA Ha CTOMKOCTb K UMMYNbCHOMY HanpskKeHUo nonHou anmtenbHoctu (cm. 11.2.11.3).

[na ucnblTaHMMA Ha CTOUKOCTb K MHOYKTUPOBAHHOMY HaNPsKeHU0 U K HanpsbKeHUo NpoMbILLUNEHHON
YACTOTbl UCMbITATE NbHbIE HANPSKeHUS NPUBEeAEHbl B BUAE cpeaHeKkBaapaTuiyecknx sHavyeHnn B Tabnuuax 7
8. MNpamoe nsmepeHme cpegHekBagpaTUYECKOro HanpskeHUa MOXKET ObITb 3aMeHEHO N3MEPEHNEM aMMIU-
TYAHOrO 3HAYEHUS HaNPsXKeHUs, aMnnnMTyaHoe 3HadeHue, pasgeneHHoe Ha V2, DOMKHO PaBHATLCS cpeHe-
KBagpaTU4eCckomMy 3HavYeHUo, NpmBeaeHHoMy B Tabnuuax 7 un 8.

Tabnwuya 7a— HanpsxeHus npu ncnblTaHUAX 3MEeKTPUYECcKon npoYHOCTU N30nsaumum obMOTOK, HENOCPEACTBEHHO
noacoeaMHEHHbIX K KOHTaKTHOU CeTu

MenbiTaTensHoe HanpskeHue U, B
HomuHanbHoe HomuHanbHoe
HanpsbkeHue U, HaNpPsKeHUe U30nALUK McnbiTaHne Ha HanpsKeHne A anme Ha oo
- - NbITAHWUE HA UMMNYIbCH
TArOBOW CUCTEMBI, B U B MPOMBILLTIEHHOI YaCTOThI Y
HanpskeHne (NMMKOBOE 3HaYeHue)
(CpeaHeKBagpaTudeckoe 3HaveHue)
7507 900 2800 6000
15007 2300 5500 12000
30007 3700 11500 25000
25000 27500 60000 150000
[ PUMMEYAHWE— [lo cornmaweHuto MEXAY I'IOTp86MTEJ'I8M U N3rotoputernieMm Moryrt nppuMeHATbCH 3Ha4e-
HUA UCTbITAQTellbHbIX HaI'IpFI}I{EHHFI, OTJINYHbIE OT 3H€:1‘-IEHHF’I, YVCTaHOBJIEHHbLIX B ,EI,E:IHHOF’I TEI6J'IHLI,8. 3H8‘-IEHHFI, OTME-
HEHHbI€ 3HAKOM ((*}}, OTHOCATCH K obMoTKam pPeakTopoB, NoagcoeadnHeHHbLIX K KOHTAQKTHOW CETU NOCTOAHHOIO TOKA.

[MTpnmevanume—Cm IOB.9 (npunoxenne [B).

* BBegeHwe gaHHOro TeKCTa B HACTOALWMKW cTaHaapT 06ycnoBNeEHO yCNOBUSAMM 3Kcnnyataumm B Poccunckon depe-
paUnn TAMOBbIX TPAHCHPOPMATOPOB XKeNe3HOAOPOXKHOro NOABUMXHOIO COCTaBa.
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Tabnwua 8— Hanpsxenns U npn ncnbiTaHUAX SNEKTPUHECKOW NPOYHOCTU N30NsUmMn (UCnblTaHWe Ha CTOMKOCTb
K MHOYKTUPOBAHHOMY HANPSXEHUIO UM HANPSXKEHUIO NPOMBbILLITEHHON 4YacTOThl) ANst OBMOTOK, HE NOACOEANHEHHbIX
K KOHTAKTHOW CeTU (CpeaHeKkBagpaTU4ecKkne 3HaueHus )

B BonbTax
: HBI’IDFI)KEHME TATOBbLIX N BCMNMOMOIaTeJ1bHbIX :
IOMWUHAaNbHOE HANpsXeHne - AanpsxeHne O6MOTOI{, HE
TPAaHCOPMATOPOB € OOHON N3 ODMOTOK, -
U30JTAUKNIA o o NMNoACOSOUHEHHbIX K KOHTAKTHOU CeTH
HenocpeacTteeHHo NoagcoeanHeHHOW K KOHTaKTHOU CEeTK
300 — 1500
660 — 2500
900 4000 3300
1200 4700 3900
1800 5600 5200
2300 7000 6600
3000 8000 8000
3700 10000 9400
4800 13000 11600
6500 17000 15000
lNTpumewyaHue—[llo coznawerHurw Mexoy nompebumernem u uzaomosumenem donycmumo npu-
MEHSIMb 3Ha4YeHUs1 UcnbimamersbHbIX HanpsKeHul, oniuYHbIe Om 3HaYeHul, ycmaHoe8/1IeHHbIx 8 mabrnuye™.

11.2.11.1 NcnblTaHKUA Ha CTOUKOCTb K MUHAYKTUPOBAHHOMY HaNpaXeHUHo

OCHOBHOM Lenbio AaHHOIo UCNbITAaHUA ABNAETCA NPpoBepKa U3oNALUM MeXay BUTKaMKU, KaTyLlKkaMn U
OTBETBIEHUAMU BCEX pacCMaTpUBaEMbIX OOMOTOK.

[1na Bcex obMOTOK, KOTOpble UMEKT OAUH KOHEeL, U O4WH BbIBOA NOCTOSIHHO 3a3eMEeHHbIN, AaHHOEe
NCMbITaHWUE SIBNSIETCS OQHOBPEMEHHO UCTbITAHUEM HE3a3EMITEHHOTO BbIBOAA OOMOTKM Ha CTOMKOCTb K Hanps-
XXEHUIO NMPOMBbILLNTEHHOM YacToThl. [1punoXeHne UcnblTaTeNbHOroC HaNpPsXXeHUsa, U3SMeHeHne NPpoaocIKUTENb-
HOCTU WUCNbITAHUA B 3aBUCUMOCTU OT 4YacToTbl U T. 0. — B cooTBeTcTBUMN ¢ TOCT 22756. B TedeHume
NCMNblTaHUs Dak U cABOeHHble 0OMOTKWM, HE UCNONb3yeMble AN NUTaHWUSA, O0JTPKHBI ObITb COeANHEHBI C 3EMEN
OAHUAM U3 CBOUX BbLIBOOOB.

B TeyeHne UcneiTaHnss 0OMOTKM Ha CTOUKOCTb K MHOAYKTUPOBaAHHOMY HaMPSKEHUIO cneayeT npuHumMaTh
MeEpBbI, ANl TOro YTobbl HAMPSKEHUSA, MHOYKTUPOBAHHbIE B Pa3NMYHbIX OOMOTKaX B 0AHOMN U TOW XKe MarHUTHOM
Llenn, He NpeBbIllan 3Ha4YeHnn, ykasaHHbIX B Tabnuue 8.

11.2.11.2 VicnblTaHMe Ha CTOMKOCTb K HANPsXKeHUo NPOMBbILLINEHHOW YacTOoThl

[aHHOe ucnbliTaHUe NPUMEHUMO KO BCEM ODMOTKaM TpaHCOopMaTOopOB, KOTOPbIe He NoacoeAUHEHbI K
KOHTaKTHOW ceTu UNn NOCTOAHHO 3a3eMieHbl B caMoM TpaHcdopmaTtope. IcnbiTaHMe Ha CTOUKOCTL K Hanpsa-
XXEHWIO NPOMBILUIEHHOW YacToThl criegyeT NPOBOANTL C UCTONb30BaHUEM UCTOYHMKA NPOMbILLTIEHHOW YacTo-
Thl, NoAadep)XMBawLlero nepemMeHHoe oaHogasHoe HanpsXkeHue, KOToOpoe OOJPKHO NpUKNaablBaTbCA
noovepenHo MexXxay Kaxxgou n3 obMoToK, nogneallunux UCNbITaHUo, 1 KO BCeM ApyrmMm oOMoTKaMm, noacoeamn-
HeHHBLIM BMeCTe K Daky 1 K 3emne. TpedboBaHUs K popMe BOMHbI UCNbITAaTENbLHOrO HaANPsXKeHUA, MUHUMATb-
Hasl 4acToTa, 4acTHble getanu NPUNoKeHUA HanpskeHUa W NpoAoIDKUTENbHOCTb UCMbITaAHUA — B
cooTBeTCTBUMU C FTOCT 22756.

OBbMOTKN, noacoeANHEeHHbIe K KOHTAKTHOW CeTU KU MOCTOAHHO He 3a3eMiieHHble B TpaHcdopMaTope,
OOJKHBI NoABepraTtbCA UCNbITAHUIO HA CTOMKOCTb K HAaNpPs>XeHUo NMPOMbILLIIEeHHOM 4acToThl NpU 3Ha4YeHUU
HaNpPsKeHWs1, noanexawem cornacoBaHuUio Mexay notTpedutenem 1 U3roToBUTENEM. ITO HAMNPSKEHMe onpe-
aensieTcd ypoBHEM NPOYHOCTU U3ONALUN HA 3a3eMITEHHOM BbiBOAE OOMOTKMN.

11.2.11.3 WcnblTaHUAa Ha CTOUKOCTb K UMNYIIbCHOMY HaNpsXXeHUo NonHOU AnnTeNbHOCTA

[1aHHOe ncnbiTaHWe NMPUMEHSIIOT K TSAroBbIM M BCNOMOraTenbHbIM TpaHcdopMaTopam, HenocpeacTBEH-
HO MUTAeMbIM OT KOHTakTHOW ceTu. IMNynbCHOe HanpsbkeHne cneayeT npuknagbiBaTh K BeIBOAY 0OMOTKA
TpaHcdopMaTopa CO CTOPOHbLI KOHTAKTHOW CeTu.

* [NpuBeaeHHOE NpumeyaHue gononHeHo no oTHoweHuio K MOK 60310:2004 n HanpaBneHo Ha y4eT UHTEPECOB KakK
noTpebuTtens, Tak v N3roTOBUTENS MO KOHKPETHLIM BUAAM NPOAYyKUUN.
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B TeueHne ncnblTaHnA:

- Dak 1 Bce AOCTYMNHbIE BTOPUYHBLIE BbIBOALI AOIMKHBI ObITh 3a3eMIMeHbl HEMOCPEACTBEHHO;

- 3a3eMNAILWnA BbiIBOA4 OOMOTKM CO CTOPOHbI KOHTaKTHOW CeTU A0JBKeH ObiTb 3a3emMrieH Henocpea-
CTBEHHO U Yepes CONPOTUBNEHNE HNU3KOWN BENMUYUHDI;

- BCe 3allUTHbIE YCTPOMUCTBA OT NepeHanpsiXXeHusl, CBsI3aHHbIE NMpu 3KcnnyaTtaumm ¢ BbIBOAOM OOMOTKIA
CO CTOPOHbI KOHTAKTHOW CeTU, AOIKHbI ObITb CHATLI UM OTCOEAUNHEHDI;

- NPV NPUMEHEHNIN PETYNUPOBKN BLICOKOTO HaMNpPsiKeHUA nepekntoyaTenb BbIBOAOB AOMMKEH ObITh NOA-
coegunHeH K OCHOBHOMY BbLIBOAY.

McnbiTaHUA Ha CTOMKOCTb K UMNYNbCHOMY HanpsXXeHUo NonHoOW annTensHOCTU cneayeT NpoBoAUTb CO
cTaHAapTHOW POPMON BOMHbLI UMNYNbCHOMO HanpsieHus B 1,2/50 MKC; NMKOBOE 3HaYeHWUe NpuknaabiBaemMoro
HanpsXeHNSa AOMKHO COOTBETCTBOBATL YKasaHHOMY B Tabnuue 7a. MeToabl UCNbITAHUA — B COOTBETCTBUN C
FOCT 1516.2. He pekoMeHayeTCcHa NPOBOANTL UCMbITAHUA C MPUMEHEeHUeM yCceueHHbIX BOJTH.

11.2.12 lNoBepeHUe B YCNOBUAX KOPOTKOIo 3aMblKaHUA

[aHHOe ucnbiTaHne HeoOXOAUMO YKasbliBaTb MO COrMacoBaHUIO MeXay rnotTpedbutenem m N3roToBUTE-
nem npu 3akase 1 NnposoanTb B cooTBeTCTBUN ¢ T OCT 20243.

TpaHchopmaTop A0IMKeH ObITb cNocobeH BhlAepXMBaTh De3 NoBpeXXaeHna TennoBble 1 MexaHu4eckme
BO3ENCTBUSI KOPOTKUX 3aMbIKaHMA MeXay BbIBOAAaMU BCEX BTOPWUYHBLIX 0OMOTOK. [ONns1 BCrnomoraTenbHbIX
ODOMOTOK crneayeT yunuThiBaTh HANMM4YmMe B COOTBETCTBYOLLMUX LLENAX NMOMHOMo CONPOTUBNEHUNS WM 3aLLUTHBIX
YCTPOWUCTB (NpeaoxpaHnuTenen, nepeknoyatenen n 1. 4.).

MakcumansHoe 3Ha4YeHUe MOLLHOCTU KOPOTKOro 3aMblKaHUs, AONYCTUMOE Ha BXOAe B XKelne3HOO0POX-
HbIN NOABUXHOW COCTAaB, ACITMKHO DbITh YCTAHOBMEHO NOTpebutenem.

Hanps)xeHunem, NnpuHUMaeMbiM BO BHUMaHUE, SIBMAETCH MaKCUManbHOE 3HAaUYeHWNe HanpsXKeHUsa TAro-
BOW cucTtemMbl B cooTBeTCTBUM ¢ FTOCT 6962.

11.2.13 UcnbiTaHNA Ha CTOUKOCTb K MeXaHU4YeCKUM BHELWHUM BO34eUCTBYIOLWUM paKkTopam

AcnblTaHMA Ha CTOMKOCTb K MeXaHUYeCcKMM BHEeLWHWUM BO3OEWCTBYHOLWMM  dpakTopamM — no

FOCT 16962.2.

[TocnenoBaTenbHOCTb M KOHKPETHLIE METOALI UCMbITaHUIA YyCTaHaBNMBAKOT B TEXHUYECKUX YCITOBUSIX Ha
TpaHcgopmaTop.

[TpoBEpPKM TEXHUYECKUX XapaKTepUCTUK, nognexawme noBTOPEeHUo Nocne UCnblTaHW Ha CTOMKOCTb K
MEXaHNYECKAM BHELLHUM BO3AECUCTBYIOLLMM (hakTopaMm, eCrim MHOE He COornacoBaHO MeXay notpebutenem u
N3roTOBUTENEeM, OOIMKHbI BKIKOUaTh B cebdbs:

a) N3MepeHne NoTepb 1 ToKa XONOCTOro Xxoaa,

b) n3aMepeHne HanpPsHKEHNS1 KOPOTKOrO 3aMbIKaHUS;

C) UCMbITaHNE Ha CTOUKOCTb K MHOYKTUPOBAHHOMY HaNPSKEHUIO UMW K HANPSXKEeHUHo MpoMbILLIIeHHOM
YacTOoThl.

Ecnu pesynstaTbl UCMBITAHWIA NO NepevYnUcneHnam a) u b), npueeaeHHbLIM BhiLLE, OTMTNYAOTCH MEHEE YeM
Ha 2 % OTHOCUTESNbHO 3HA4YEeHUN, U3MEPEHHbIX B X0Ae NepBoHaYanbHbIX UCNbITAHWUIA, TO TpaHcOopMaTop CYM-
TaeTcsl BblAepXXaBLWNM UCMLITAHUA HA CTOUKOCTb K MEXaHUYECKAM BHELWHUAM BO3AEUCTBYIOWMM hakTopam.
[N ucnbiTaHuUs No NePeUnCneHnto ¢) UCMbITaTENbHOE HANPsKeHNe AOMKHO cocTaBNATb 75 % 3Ha4YeHUNn, UC-
MoNb3yeMbIX Npn rnepeoHavarnbHOM UCNBITaHUA, N He AOMKHO NMPUBOANTL K Npodolo.

[MTpunmevanune—Cm IOB.10 (npunoxexne [1B).

11.3 UcnbiTaHUe peakTopoB

11.3.1 lepeveHb UCNbITAHUN
[MpoBepKN, N3aMepeHnsa N UCNbITaHKUA, noaneXxalime NpoBeJeHUo Ha peakTopax, NpuBeaeHbl O KaXx-
0on KaTeropmm UcneiTaHn B Tadnuue 9.

Tabnwuya 9—TllepeveHb NPoOBEpPOK N UCNbITAHUW, NOANIEXALWMX NPOBEAEHUIO HA peaKTopax

[TYHKT nnu NOANYHKT HACTOALLEro cTaHgapTa

Bua nucneiraHuA
[lepuogundeckune | lNpuemo-coatodnele | Mccnenosartenbckue
[1peaBapuTenbHas NPoOBEPKa — 11.3.3 —
NamepeHne conpoTUBNEHN OOMOTKU — 11.3.4 —
amepeHne notepb 11.3.5 — —
VlcnbiTaHWMe Ha HarpeB 11.3.7 — —
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OkonyaHue mabnuubsi 9

[TyHKT Wnn NOANYHKT HACTOSALLEro ctaHgapTa

Bua ncnbiraHus
[lepunoaundeckue | lNpuemo-caartodHble | MccnegoBaTenbckme

[TpoYHOCTL N30NALNIA:
- CTOUKOCTb K HanpsiKeHUto Mexay BbiBogamm 11.3.8.1 11.3.8.1

- CTOUKOCTb K Hanpsi»XeHUto NpoMbILLNEHHOWN YaCTOTh! — 11.3.8.2 —

- CTOWKOCTb K UMIMNYITbCHOMY HalpPHAXXEeHW O NOJTHOW AJ1n-
TEeIIbHOCTH (UCHbImaHUEJ HalIPAXKeHUeM <P0308bIX UMITVIIb-

cog)” 11.3.8.3 — —
CmotKkocms K MexaHU4e CcKUM 8HeWHUM 8030elicmeayrouUum
hakmopam 11.3.9 — —

* HawmeHoBaHne JaHHOro Buaa WCMbITAHUSA, NPUBEOEHHOE B CKODKax, COOTBETCTBYET YCTAHOBIIEHHOMY B
[OCT 1516.2.

[MTpumevanume—Cm IB.11 (npunoxexune [1B).

11.3.2 Jonyckn

[To cornacoBaHuio Mexay noTpeduTenem n nocTaBLMKOM 3Ha4YeHUS A0MNYCKOB, NMPUBEAEHHbIE B TabDNK-
Lie 10 kak pacyeTHbIe, MPUMEHNUMbI B KAYECTBE JOMYCKOB MEXAy rapaHTUpOBaHHbLIM UM pacueTHBIM 3HAYEHU-
eM 1 3HaYeHneM, N3MEePEeHHbIM B Te4eHne neprnoandyeckux UCrblTaHUM Ha ONbITHOM obpasLe.
3HaveHus1, npuBeaeHHsle B rpadgpe «lpn n3rotoBNeHUU», MPUMEHSIIOT K PACXOXAEHUSM MeXay 3Have-
HUAMWU, N3MEPEHHBIMWN B TEYEHNE NPUeMo-cOaTOUYHbIX UCTbITAHUN, N 3HAYEHUAMW, BbIABIEHHBIMA HA OMNbIT-
HOM obpasLie.

Tabnwua 10— Jonycku

[onycku
[lapameTp (NyHKT)
PacueTHble [1Ipn narotoBneHUU
1 ConpoTtunBnenne oomotkm (11.3.4) — + 10 %
2 lMoTtepn (11.3.5) [Tpn nepemeHHomM Toke: + 10 %
3 WMHayktmBHoCTb (11.3.6) [lpu cooTBeTCTBYIOWEM TOKE: + 15 % [Tpn nepemeHHoM Toke: + 10 %

Ona apyrnx napameTpoB, eClii OHU UMEIT MeCTO, AOMNYCKM AOMKHBI cooTBeTCcTBOBaTL fOCT 92179.

11.3.3 lNpeaBapuTenbHble NPOBEPKN

[lepen npoBegeHNUEM NPUEMO-CAATOUYHbIX UCMbITAHUW A0IBKHBI ObITb BbINOMHEHBLI NPOBEPKA MaPKUPOB-
KA BbIBOAOB, MOMSAPHOCTEN N AaHHbIX HA NAcrnopTHOU Tabnundke.

11.3.4 U3mepeHUue conpoTuBneHnUs1 o6MoTOK

ConpoTneneHne oOMoTKN (0OMOTOK) cneayeT USMepsiTh NMPU NOCTOAHHOM TOKE, TEMNepaType OKpyXato-
LLien cpeabl, ¢ cobnogeHnem oObIMHBIX Mep NpeaoCcTOPOXHOCTU ANA MUHUMU3ALUN BITUSAHUSI CAMOUHAYKLUN.
TemMmnepaTtypa, Npu KOTOPOW NPOBOANUNIN U3MEPEHUe, A0MKHaA ObITb 3aperncTpmpoBaHa. PesynbTaTthl AOMKHGI
ObITb CKOPPEKTUPOBAHBLI MPUMEHUTENBHO K pacyeTHOM TemnepaTtype (cMm. 11.2.9).

11.3.5 OnpepeneHue notepb

[loTepn B peakTopax NnepeMeHHOro U NynbcUpyolero Toka cnegyeTt M3MepsTh Nnpu nepeMeHHOM ToKe
MPOMBbILLTIEHHOW YacTOThl, 3KBUBANIEHTHOM pabovemMy TOKY.

OKBMBANeHTHLIM TOK OOIMKEH MMeThb cpedHeKBagpaTundyeckoe 3HadyeHue, nonyyvyeHHoe M3 coaepkaHus
rapMOHUK NN pOPMbI BOMHbBI, 3adaHHOW NOTPedbuTenem, N A0MKeEH y4UTLIBaATb Npeanonaraemoe BnnMaH1e Ha
noTepn pasnMYHbIX YCNOBUA UCTIbITAHUS KU SKCnnyaTauuu.

[ToTepn B peakTopax NOCTOSAHHOrO TOKa crneayeT UIMEPATh Npu NOCTOSIHHOM ToKe. [omkeH ObiTb TakxKe
BLINOMHEH pacyeT NOTepb B MAarHUTHOM cepaevHuKe.

[1na peakTopoB C MarHUTHLIM cepaevYHMKOM UM C 3KpaHOM NOoTepU cneayeTt U3MepsTb, N0 BO3MOXHOCTH,
EClN HEe COrnacoBaHoO UMHOe, NPU YacToTe U/unn popme BOJHbI HANPSXKeHUs1, Hanbonee BNU3KON K YCITOBUSIM
akcnnyaTtauun.
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11.3.6 NAamepeHne UHAYKTUBHOCTMU

[1pn nepuogmnyecknx UCNbITaHUAX N3MepeHne MHOAYKTUBHOCTU cneayeT NpoBoAMUTL NPU TOKE, COOTBET-
CTBYIOLLIEM Ha3HaYeHUIo peakTopa, a Npu NpUemMo-caaToyHbIX UCMbITAHUAX — NPU NepeMeHHOM ToKe. 3Have-
HAEe MHOYKTUBHOCTHW, 3aJaHHOE UM U3MEPEHHOE B TaKUX pasfIMYHbIX YCITOBUSIX, HE MOXKET ObITb OANHAKOBbLIM,
N N3rOTOBUTENb U NOTPEDUTENb AOIMKHBI COrMAacoBbIBATb 3HAYEHWE, NoaneXallee NCMoMb30BaHUIo NMpu nNpue-
MO-CAAaTOYHbIX UCMNbITAHUAX, HA OCHOBE pe3ynbTaToB Nnepunoandecknx UcrnbliTaHUn.

[1Nna cOBOEeHHLIX peakTopoB NPU nepuoandecknx UCnbliTaHUAX U3MepeHune B3auMHOW UHAOYKTUBHOCTW
cneayet npoBoauTb nNo FOCT 14794,

11.3.6.1 U3amepeHne Ha peakTopax NepeMeHHOoro Toka U peakropax npeobpasoBarteneun

11.3.6.1.1 TNepunoagnyeckmne ncnbiTaHUS

PeakTop OofmkKeH nutaTbCcsl OT UCTOYHUKA NMepeMeHHOro Toka Npu HOMWHaNbHOW YacToTe, KpUBbIe
CONPOTUBNEHUA UNN MHOYKTUBHOCTU AOJKHBI rpadpUveckn CTpoUTbCA B BUAe PYHKLWUK TOKa BO BCEM AMana-
30He UCMONb3oBaHNA peakTopa. [1o TpeboBaHMO NOTPedbUTENSA KPpUBAS HACLILEHUS A0MKHA ObITh COrnacoBa-
Ha MeXxay notTpedbutenem u U3IroToBUTENEM OO0 3anycka B cepunHoe Npon3BOACTBO.

[ns peaktopoB 0e3 cepaevHMKa UCNbITAHWE cneayeT NpPoBoANTb NPU HOMUHANBHOM TOKE.

[na peakTopoB npeobpasoBaTenen MOXeT noTpeboBaTbCcA onpegeneHne koddduumneHTa CBA3N 8
coomeemcmeuu ¢ FOCT 14794.

11.3.6.1.2 lNlpunemo-cagatodHblie UCNbITaHUSA

ConpoTuBneHue npn nepemMeHHoOM Toke cnegyeTt U3MepsTb NpU HOMUHANbHLIX YacTOoTe U TOKe.

11.3.6.2 UsmepeHne Ha peakTopax NOCTOAHHOIO TOKa

11.3.6.2.1 Tlepunognyeckme ncnbiTaHUSA

KpuBble nepexoaHon MHAYKTUBHOCTU (CM. 3.9) ACITKHLI ObITh rpadonUyeckn NOCTPOEHLI B Buae PyHKU MU
TOKa BO BCEM AManasoHe UCMoNb3oBaHUA peakTopa. 1o TpeboBaHuno noTpebuTens Kpnsast HacbILLEHWST A0 K-
Ha ObITb cornacoBaHa Mexay noTpebutenem 1M U3roToBUTENEM A0 3arnycka B CepUmnHoe Npomn3BoACTBO.

Ha peaktope, ycnewHo npoweawem UCrnblTaHue, COMPOTUBNEHNE U UHAOYKTUBHOCTb AOJTKHbI ObITb
3aperncTpupoBaHbl NpmM NnepeMeHHOM TOKe Ha CcornacoBaHHOM NPOMBILLNEHHOMW YacToTe ANA HECKONBbKUX 3Ha-
YEHMI TOKa, NPU KOTOPbLIX HANPsSKEHWE HE MOXKET OOCTUraTb onacHbIX 3Ha4YeHUA. NoTpebutens N N3roToBU-
Tesnb AOIMKHbI CornacoBaTth BbIOOP 0AHOW onpeaeneHHON TOUYKN Ha KPUBOW MOSTHOTo CONPOTUBNEHUA/TOKA: 3Ta
TOYKa AOMKHa ObITb NPUHATA B KavecTBe DA30BOW ANS nocneayrowmx NpruemMo-caaTouHbIX UCTbITAHUNA.

11.3.6.2.2 [Npuemo-cgaTtoUHble UCMbITaHUSA

[lonHoe conpoTuBNeHne npu nepeMeHHOM TOKe Ha cornacoBaHHOW 4acToTe crnegyeT U3IMepATh Mpu
TOKe, COOTBETCTBYOLWEM BA30BON TOUKe, onpegeneHHon B 11.3.6.2.1.

11.3.6.3 VamepeHUs Ha peaKkTopax NynbCUPYIOLLEro Toka

11.3.6.3.1 lNepuoanyeckmne ncnbiTaHUS

KpuByto MHOYKTUBHOCTW crieayeT onpeaensaTs B Buae dyHKUMM TOKa BO BCEM NpeayCMOTPEHHOM pabo-
yeM ananasoHe. MHOYKTUBHOCTb peaKTopoB be3 cepaevHnKka paccuymThiBaOT MO peakTUBHOMY COMPOTUBE-
HUO, U3MEPEHHOMY NMPK NepeMeHHOM ToKe NPOMbILLNTEHHOW YacTOThl.

B cny4yae peakTtopa ¢ XKene3HblM cepaeuHUKOM MeTod U3MepeHna MHOYKTUBHOCTU OOMKEeH y4UThIBATb
NyNbCUPYIOL NI TOK, HAKNaabiBaeMbl Ha MNOCTOAHHBIN TOK. MeToa AomkeH ObITb cornacoBaH MexXay Nosb3o-
BaTENEM N N3rOTOBUTENEM.

N3amepeHnsa MHOYKTUBHOCTW cneayeT NpuBoaUTL B BUAe cpeaHero apupmMeTrn4eckoro sHa4YeHUd nynb-
CUpYyIoLLEero Toka No Bce obnactn NpUMeHeHUs peakropa.

Ha peakTope, ycnelwHo npoweglem UcneitaHue, NonNHoe conpoTuBneHne U MUHAYKTUBHOCTL NPpU nepe-
MEHHOM TOKe Ha cornacoBaHHOM NPOMBILLUNEHHOM YacToTe ACIMKHbI ObITb M3MepPEHLI ANA PasnUYHbIX 3HaYe-
HUW TOKa, NPU KOTOPLIX HANPsSXKeHNe He MOXeT AOCTUraTb ONacHbIX 3HAYEHUN.

[ToTpebutensb U N3roTOBUTENb ACMKHBLI COrNacoBaTh BbIOOP onpeaeneHHON TOUYKU Ha KPUBOM NOMHOro
COMPOTUBNEHUA/TOKA; 3Ta TOYKa A0ITKHA ObIThb NPUHATA B Ka4ecTBe Da3oBOW ANS Nocneayrwmx npuemMo-caa-
TOUHBbIX UCMbITaAHUW. [1o TpeboBaHUIC NOTPebUTEN KpMBasi HACLILLEHUS A0MKHa ObITb cornacoBaHa mMexay
notpedbutenem n N3roToBUTENEM A0 3anycka B cepunHoe npous3BoaACcTBO.

11.3.6.3.2 [Npuemo-cgaTtoUHble UCMbITAHUSA

[TlonHoe conpoTUBNEHNE Npu nNepemMeHHOM ToKe Ha cornacoBaHHOW YacToTe creayeT UIMepATh MNMpu
TOKe, COOTBETCTBYOLWEM HA30BON TOUKe, onpeageneHHon B 11.3.6.3.1.

11.3.7 UcnbiTaHne Ha HarpeB

McnbiTaHMe Ha HarpeBs cneayeT BbINONHATL B cOOTBETCTBUN C T OCT 9279 1 TpebOoBaHUAMMN, YKa3aAHHbI-
MU HUKeE.

McnblTaHWe Ha Harpes peakTopa cnegyeT NpoBOAUTL NPU TOKe, 3KBUBANEHTHOM 3agaHHoOMY B 11.3.5.

PeakTop AOMKeH ObITb pa3MeLleH B YCNOBUAX, SKBUBANIEHTHLIX YCNOBUSIM 3KCNyaTaLnm }Xene3Hoao0-
POXXHOIo NOABWMXKHOIMO COCTaBa.
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[na peakTopoB, NPUHYAUTENBHO OXNaXgaeMblX BO3OYXOM, UCMBITAHUA credyeT NPOoBOANTL NpK 3agaH-
HOM pacxoge Bo3gyxa (UM CKOpoCcTU noTtoka) (cm. mabnuuy 1a).

B TeuyeHne mncnbITaHUS NPEeBLILLEHUE TEMNEPAaTYpPbl PasnNuUYHbIX YacTen peakTopa He AO0MMKHO NpPeBbl-
lWaTh NpeaenibHbIX 3Ha4YeHNN, yKasaHHbIX B Tabnuue 3.

VIcnbiTaHUSA Ha HarpeB PeakTopoOB, KOTOPbIe HEBO3MOXHO OTCOEANHUTL OT TArOBOro TpaHcdopmMaTopa,
cneayet npoeoauTb B cootTBeTcTBUM ¢ 11.2.10.

[TpnmeyvaHwue—[na peaktopoB, pabotarowmx Ha HECUMHYCOMAANbHOM MEPEMEHHOM TOKE UMW NYNbCUPYIO-
LLeM TOKe, MOXET BO3HMKATb 3aTPyAHEHNE B OLEHKE 3KBUBANEHTHOrO TOKa C y4eTOM NOTEPb, MO3TOMY PEKOMEHAYETCH NPO-
BeAeHNEe NCCNegoBaTENbCKONO UCMbITAHMUA ¢ hopMamMm BOIH TOKA, BrIM3KMMK K hopmam BOMH NMPn SKCnnyataumm.

11.3.8 UcnbiTaHMA aneKTpUyeCcKou NpoYHOCTU U3ONALUN

McnblTaHXMA 3NeKTpU4ecKon NPOYHOCTU U30NALKMN Ha peaKTopaxX HOBbIX BUAOB criegyeT NpOoBoAUTbL Ha
npeanpudaTn-M3roToBUTENNE NP KOMHaATHOU TemnepaTtype. PeakTopbl 40MKHBI ObITh OCHALLEHbI WmamHbIMU
OOMONTHUTEbHBLIMA YCTPOUCTBAMUN, KOTOPbIE MOTYT MOBTUATL Ha UCNbITaHKUE.

McnblTaHNA Ha NPOYHOCTL U30MALUK BKNHOYaoT B ceds:

- UCNbITaHNE Ha CTOMKOCTb K HanpsaXeHuo mexay sbisogamm (cm. 11.3.8.1);

- MACNbITaHME Ha CTOUKOCTb K HANpaXXeHUHo NpoMbILLNeHHON YacToThl (M. 11.3.8.2);

- UCMbITAHUE Ha CTOUKOCTb K UMMYJIbCHOMY HanpsiKeHuto (cMm. 11.3.8.3).

11.3.8.1 UcnbiTaHe Ha CTOUKOCTb K HANPSKEeHUIO MexXxay BbIBodaMU

OCHOBHag Lenb UCNbITAHNA — MPOBEPKa U30NALMN MeXay BUTKaMK, KaTyLWKamMi 1 BCEMU BbIBOAaMU
0OMOTOK.

[laHHOe ucnbiTaHWe criegyeT NPOBOAUTL Ha peakTopax, KoTopble MOryT noaBepratbCsa HanpaXkXeHUsam
npobod N30NALIUM MeXay BbiBOAaMU NPU HOPMalbHOW SKCnnyaTauun Mnm B YCNOBUAX OTKa3a.

B TeueHne ucnbiTaHnUa 6ak n 0OMOTKKU, He NoaBepraemMble UCNBITAHUIO, AOKHBI ObITb COeAUHEHDI, KakK
NPy akcnnyaTauun.

[TMKOBOE 3HAYEHME UCMbITATENbHOMO HANPSIKEHNA AOIMKHO ObITh PpaBHO YABOEHHbLIM 3HAYEHUAM, NpUBe-
OeHHbIM B Tabnuuax 7 n 8. Bropas rpada tabnuubl 8 He npumeHsieTcs. cnbiTaHMe NpoBoAsiT ¢ NOMOLL IO
MPUNOXEHUSI MeXay BbIBOAAMU OAHOTO MMNyNbca HANPSKEHN, BPEMS NOBLILLEHNST KOTOPOro AOTKHO ObITh
OOCTAaTOUHO NPOAOIBKUTENBbHBIM, C TEM UTODLI AaTh BO3MOXHOCTb PABHOMEPHO pacnpeaennTb HanpsXeHue
Mno obMOTKe (MO CornalleHno MeXxay U3roToBUTENeEM 1 noTpedbnutenem UcnbiTaHne MOXKHO NPOBOAUTL Nocpe-
CTBOM MPUNOXKEHUA NEPEMEHHOTO HaANPSAXKEHUS, YaCcTOTY KOTOPOro crieayeT BbloUpaTh TAKoW, YTODLI UCTbITa-
TelnbHbIA TOK He NpeBLIllan CBOEro HoOMMHarnbHOro sHavyeHua B 1,2 pasa).

11.3.8.2 WcnbiTaHUe Ha CTOUKOCTb K HANpPsi»KeHUo NpoMbILLUNEHHOW YacTOoThI

McneliTaTenbHOe HanpsaXXeHue cneayeTt npuknaaeiBaTh B TedeHne 1 MuH mexay ooOMoTKON (0OMOTKaMK)
N 3eMNEen, a 3aTeM Mexay otaenibHbIMKU ODOMOTKaMU NMpru HaNnU4un.,

McnbiTaTenbHoe HanpskeHne gofmkHO ObITb NepeMeHHbIM, ¢ POPMOIN BOSHbI, MO BO3MOXHOCTU OITU3KON
K cuHycouganbHon, n yactotom ot 50 go 100 Ny. Ero cpegHekBaapaTudeckoe 3HavyeHuUe BblIOUpatoT U3 Tab-
nuy 6 17 C y4eTOM TOTO, YTO B criydae ABOUHOW U30NSAL MK KaxXaasa U3oNALUS A0MMKHA BblAePXMUBaATb YNOMSHY-
TO€ BbllLe 3HavYeHUe HanpsikeHUsa. BTopyto rpadpy Tabnuubl 7 He NPUMEHSIOT.

Ecnn peakTop BKMNOYEH B UEMb BbINPSMUATENBHOrO 000OpyaoBaHUA, B KOTOPOM NOTEeHUManbl OTHOCU-
TeNbHO 3eMNN MOTYT AOCTUraTb BbICOKMUX 3HAYEHWUN MPU HEUCTIPABHOCTU (aHOAHbIE peaKTopPbl UMK CrNaXKUBa-
lolMe peakTopbl), TO onpeaeneHue 6Oo0Mnee BbLICOKOTO WCMLITATENBHOrO HaNpsXXeHWda, noanexaullero
npunoXeHuto, cnegyet nposognte No [ OCT P 54800.

McnbliTaTenbHble HanpsiXXeHU peakTopoB, BKITHOYEHHbIX B LieMb BbICOKOro HanpsiXeHnsa ogHodasHoro
XKeNne3HoAoPOXKHOro NoABUXKHOIO cocTaBa, A0MKHbBI ObITb YCTAHOBMEHLI NO cOornaweHUio Mexay notpeourte-
n1eM N U3roToBUTENEM.

11.3.8.3 KcnbiTaHWe Ha CTOUKOCTb K UMMNYNbCHOMY HaNpsXKeHUto
[aHHOe UcnbiTaHne NPUMEHSAIOT TOMbKO ANA PeakTopoB, KOTOpble HenocpeaCcTBeHHO noacoeAnHeHb K

NnoABEeCHOWU KOHTaKTHOM ceTU. IMNynbCcHOe HanpsXeHWe criegyeT npuknagbiBaTh K BbIBOAY peakTopa Co CTOo-
DOHBbI KOHTAKTHON CeTHu.

[na peakTopoB, nogcoeAUHAEMbIX K CeTU NepeMeHHOro Toka, UCnbiTaHUAa cneayeT NpoBOAUTL CO CTaH-
OapTHOM OPMOUN BOMHBI UMNYNbLCHOTO HANPsSKeHUA NonHon gnutenbHocTn B 1,2/50 MKC; amnnnuTyagHoE 3Ha-
YyeHne npuknagbiBaeMoro HanpsXXeHna OO/MKHO COOTBETCTBOBATb 3HAYeHUKo, YCTaHOBIIEHHOMY B
Tabnuue 7a.

[1na peakTopoB, NnoacoeAnHAEMBIX K CETU NOCTOAHHOMO TOKa, UCNbITaHWe crieayeT NpoBOoAUTL NO corna-
LLUEHWUIO MeXay noTpebutenem n nsrotosmutenem. NMkoBoe 3Ha4veHUe NpuKnagbiBaeMoro HanpsKeHUs 4omK-
HO YYUTbIBATL XapaKTepPUCTUKA PaspsaaHUKOB AN 3allMThl OT nepeHanps>keHUn npm nx Hanm4vun.
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[1laHHOEe UCNbITaHUE TaKkKe MOXET ObITh NMPAMEHEHO MO COMMalleHWO MeX4y I'IOTDBGI/ITBJ'IBM N N3roToOBN-
TelemMm ANd peaktropoB NOCTOAHHOIO TOKAa, NOACOEAMNHEHHBIX K KOHTAKTHOMY PEJIbCY.

MeToa npoBeaeHus ucneltadnn no FOCT 22756 cneayeT BuIbUpaTh NO cornawieHnUo Mexay notpeodu-
Tenem U U3roToBUTENEM.

11.3.9 UcnbiTaHNA Ha CTOUKOCTb K MeXaHU4YeCKUM BHELWHUM BO3OEUCTBYIOLWUM (paKTopaMm
AcnblTaHUsE Ha CTOUMKOCTb K MeXaHMYeCcKMM BHelWHUM BO3deWCTBYOWMM  dpakTopam — no

FOCT 16962.2.

McnbiTaHns Ha paboToCNOCOOHOCTL TPEDYHOTCA TOMNLKO ANA ABWXKYLLUXCS YacTen, CBA3aHHbBIX C PpeakTo-
POM.

[TocnepgoBaTenbHOCTE M KOHKPETHLIE MeTOoAbl UCMNbITAHU YCTaHABNMBAKOT B TEXHUYECKNX YCITOBUAX Ha
peakTop.

[1pOBEPKN TEXHUYECKUX XapaKTepUCTUK, nognexaline noBTOPEHUIO Nocne UCNbITaHUMKA Ha YCTOUYM-
BOCTb K MEXaHNYECKNM BHELLIHUM BO3AENCTBYIOLUM (paKkTopam, eCn UHOE He COornmacoBaHO MeXay noTpedun-
TeNnem n N3roToBUTENEM, AOTKHBLI BKITHoYaTh B Cebs:

a) n3MepeHne MHOYKTUBHOCTM;

D) UcNbITaHME Ha CTOUKOCTb K HANpsXXeHUo NPOMBbILLIEHHOW YacTOoThl.

Ecnu pesynbtaThl UCNbITAHWX NO NEPEYUCNEHUIO a) OTNINYaTCA MeHee YeM Ha 2 % OTHOCUTENbHO 3Ha-
YeHU, U3MepPEHHLIX B Xo4e nepBoHaYanbHbIX UCNbITaAHUN, TO peaKkTop cHUTaeTCs BblaepKaBLUMM UCNbITAHUA
Ha CTOMKOCTb K MeXaHU4eCckUM BHELLHM BO3AENCTBYOLWMM pakTopam. [na ncneltTaHua no nepedmncneHunio b)
NCrnblTaTenbHoe HanpsXXeHne A0MKHO cocTaBnATb 75 % 3Ha4YeHUN, UCNOoTb3yeMbIX NMPK NepBoHavYanbHOM UC-
NbITAHUA, N HE OOTKHO NPUBOANTL K MPobOoo N30NsLMN.

[MTpunmevanune—Cm IB.12 (npunoxexne [1B).
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[MpnnoxeHne A
(pekomeHayemoe)

[MepeyeHb pa3genoB, nogpa3aenoB U NMYHKTOB, MO KOTOPbLIM Lienecoobpa3Ho cornaiwieHue mexay

notpebuTenem u U3rotoBUTENEeM UNU NpeaocTaBrieHUne AONONMHUTENBHON UH(OPMaL UK
UNU TeXHUYeCKUX ycnoBum notpedburenem mnm n3rotoButenem

[TpnmedaHune—Hymepauns, npueegeHHas B A.1—A.3, OTHOCUTCA K COOTBETCTBYIOWMM pasgenam, nogpas-

AeramMm n NnyHKraMm HaCtodawero craHgapra.

A.1 TlyHKTbI, ABAAKOLWMECA NpeaMeTOM CornaweHna mexay notpeovntenem M M3arotoButenem

TpaHccbopmamops! U peakmops!

1 PacwupeHne obnactm npuMmeHeHus crtaHgapTa.

1 CneuwnanbHble YCNOBUA 3KCNyartayumm n BO3MOXHbIE COOTBETCTBYIOLWWE UCTbITAHUS.

6.1 HoMMHanbHOE HaNpsiXXeHne CO CTOPOHbI KOHTAKTHOWN CETMW.

9.2 Tabnuua 3. lNpumevanHne — bonee BbICOKME Npeaensl NPeBbILLEHUS TEMNEPATYPbI.

0.2 Tabnuua 3. Bbibop knacca padbodero pexmma.

9.2 PacnonoXxeHune TEpMOMETPOB AN KOHTPOMNSA NPU NCNbITAHUU HA HarpeBs.

11.1.2 3ameHa npuemo-caaTtouHbIX UCMbITAHUN BbIDOPOYHbBIM KOHTPOMEM.

11.1.4 VccneaoBaTenbCKMe UCNbiTaHUA U UX BITUSHUE.

T paHccbopmamopobi

11.2.1 VicnbiTaHna peakTopa, NCrnosib3yeMoro 4ns nepexoaga mexay no3amunamMmm nepeknodartens oTBETBITEHUN.
11.2.2 Tabnwuua 5. Jlonyck HA HANPSXKEHNE KOPOTKOTO 3aMbIKaHUS OTBETBIEHUN, KPOME OCHOBHOIO OTBETBITEHUS.
11.2.7 KombuHaumm nap oOMOTOK, HA KOTOPLIX CreagyeT UaMmepsTb HAaNpsi»KeHUe KOPOTKOTO 3aMblKaHUS.

11.2.7 JononHuTenbHble N3MEPEHNHA KOPOTKOIro 3amMblKaHUS.

11.2.11 KoHdwmrypaumm gns npoBeaeHNs NCNbITAHUN INEKTPUHECKON MPOYHOCTU N30NALNMN.

11.2.11 Tabnumya 7a. lNpumevyaHne — NoBbIWEHHbIE HANPSXKEHUA ANS UCMbITAHUWN 3NEKTPUYECKON MPOYHOCTU

N30NALUMN.

11.2.11.2 3Ha4veHne Hanpsi>keHns 0OMOTOK, MOCTOSAHHO HE 3a3eMIeHHbIX B TpaHcdhopmaTope.

11.2.12 VecnblTaHne KOpOTKOro 3ambliKaHUA.

Peakmopsbi

11.3.6.2.1 Bbibop Ha30BON TOUKM HA KPUBOW MONHOIO CONPOTUBIEHUS PEaKTOPOB NOCTOAHHOIO TOKA.

11.3.6.3.1 Metog namepeHnsa NHOQYKTUBHOCTU HA peakTopax C XXene3HbiM cepaeyHHNKOM MNpu NyJbCUPYIOWEM TOKE.
11.3.6.3.1 Bbibop 6a30BON TOUKM HA KPUBOW MONHOIO COMPOTUBIIEHUS PEAKTOPOB MyNbCUPYIOLWEro TOKA.
11.3.8.2 VcnbiTaHMA Ha CTOMKOCTb K HaNpPsi»XeHUsM NPOMbILLITEHHOW YacTOThl PEaKTOPOB, BKITHOYEHHbLIX B LENW

BblCOKOIO HalrpHxXeHn4.

11.3.8.3 VcnbiTaHnsa Ha CTOMKOCTb K UMNYINbCHBIM HAMPSAXEHNAM PEeakToOpOB, NOACOEANHEHHbIX K NOABECHON KOH-

TaAKTHOW CETU NMOCTOAHHOIO TOKA.

11.3.8.3 VcnbiTaHnsa Ha CTOUKOCTb K UMMYJIbCHBbIM HaMpPsXXEeHUSAM PeakTopoOB, NOACOEANHEHHbIX K KOHTAKTHOMY

pelibCy NOCTOAHHOINO TOKA.

12.3.8.3 MeTtog npoBegeHns NCnbiTaHMM HA CTOMKOCTb PEakTOPOB K UMMYJIbCHBIM HanpsiXeHUsM.

A.2 Nudbopmauna, nognexawan npeactaBrieHNIO NoTpebuTenemMm NaroToBuUTento

T paHcbopmamopes! U peakmops!

1 Temnepartypa nocTynaroLwero Bo3gyxa.

1 NMapameTpbl KNTUMaATUYECKNX BHEWHUX BO3OENCTBYIOWMNX PaKTOPOB.

8.1.3 Pacxog wnun ckopoCTb BO3ayXxa.

T paHccbopmamopsbi

11.2.12 MakcumanbHoe 3Ha4YeHne MOLWHOCTU KOPOTKOIoO 3aMbliKaHUSA, NMPUMEHUMOE AN XeNne3Hoa40PpOXHOro Noa-

BNXHOIO COCTaBa.
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Peakmopsbl
3.8 HomMmMHanbHblIe HANPSXXEHUS LEMW.

A.3 UHdopmauna, noanexalwlan npeacrtaBrieHNIO U3rotToBuTenem notTpedburento

TpaHccbopmamops! U peakmops!

[[apaHTus 3HAYEHUN

9.2 Knacc HarpeBOCTOUMKOCTU U3ONSALNOHHBIX MaTepuarnos.
Peakmopobl

3.3.4 HomuHanbHble 3HAYEHNA N YCNOBUA IKCMNyaTaumn peakTopos.
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Mpnnoxenvne OA
(cnpaBo4HOe€)

CBegeHUs 0 COOTBETCTBUU CChINMOYHBbIX HaLMOHaNbHbIX U MEXrocyaapCcTBeHHbIX CTaHAapPTOB
MeXAYyHapoAHbIM cTaHA4apTaM, UCNONb30BaHHLIM B KayecTBe CChINMOYHbIX B NPUMEHEHHOM
MeXAYyHapoAHOM cTaHaapTe

Tadbnwuwua OA.1

OBo3HaYeHNe CCbhIJTOYHOro

HALWOHANBHOIO, Crenext OB603HaYEeHUE U HAUMMEHOBAHUE CChINTOYHOIO MEXAYHaApOAHOro craHaapTa
COOTBETCTBUA
MEXrocy1apcTBEHHOro cTaHaapTa

[OCT 3484.1—88 NEQ MOK 60076-1:1993 « TpaHcdhopmaTopbl cunosblie. Hacte 1. Obwme
NONOXEHNA»

[OCT 3484.2—88 NEQ MOK 60076-2:1993 « TpaHcopmaTtopbl cunoble. Hactb 1. [oBbI-
LLEHNE TEMMEPATYPLI»

[OCT 8865—93 NEQ MOK 60085:2004 «3Onekrpudeckasa nlonsaumsa. Knaccnumkayms rno

(M3OK 85—84) TEPMUHYECKUM MPUIHAKAM»

[OCT 9219—88 NEQ M3K 60077-1:1999 «3nekrpoobopyaoBaHue XenesHoQopOXHOro
noaBwXHOro cocrtaea. Yacte 1. Obwme ycnoBus skennyataumm m ob-
lmMe npasuna»

[OCT 30830—2002 MOD M3K 60076-1:1993 « TpaHchopmaTtopbl cunosble. Hacte 1. Obwme

(M3K 60076-1—93) NONOXEHUSA»

[OCT P 52719—2007 NEQ M3K 60076-1:1993 « TpaHchopmaTtopbl cunosble. Hacte 1. Obwme

NONOXEHNSA»
MOK 60076-2:1993 «TpaHcopmaTopbl cunoBble. Yactb 1. [1oBbI-
LUEHNE TEMMNEPATYPbLI»
MOK 60076-3:2000 «TpaHcopmaTopbl CUNOBLIE. HacTb 3. YPOBHMU
N30NsUUKN, UCNbITAHUA U30NSALUMKM HA NPODBON N HAPYXHble BO3AYLLHbIE

3a30pPbI»
M3OK 60076-5:2006 « TpaHcopmaTopbl cunoBble. Yactb 5. Cton-

KOCTb K KOPOTKOMY 3aMbIKaHUK)»

BETCTBUH CTaHOAPTOB.

[TpunmeyaHune— B HacTosiwen Tabnuue ncnonb3oBaHbl Creayowmye yCnoBHble 0003HAYEeHNs1 CTENEHN COOT-

- MOD — moandnumnpoBaHHblie cTaHOapThI;
- NEQ — HeskBMBaneHTHblE CTAHOAPTHI.
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Mpunoxenne Ob
(obsizaTenbHOE)

[ononHutTenbHble TpeboBaHUA K TATOBbLIM TpaHcc opMaTopaM U peaKkTopaM XKene3dHo40pPOXHOro
NOoABUXHOIO cOCTaBa, OTpaXxarwLlue noTpedbHOCTU HALMOHANbHON 3KOHOMUKU
Poccumnckou ®epgepauunm

(DT TpeboBaHns SABNAIOTCH AOMNONHUTENBbHLIMM OTHOCUTENBHO TPebOBaHMKU MEXAYHAPOAHOro craHaapTa
MOK 60310:2004 n npuBeaeHb! 4ns y4eta OCHoOBononaratwmx ctaHgaapTos, 4encTeyloWwmnx B Poccnnckon eagepaumm um
yCTaHaBNUBAKLWMX TPeBOBaHUA BHYaCTU HAHECEHUS MAPKUPOBKU M NPOBEAEHUSA UCMNbITAHUN, BKITIOYAA UCMNbITAHUA HA CTOWN-
KOCTb K KITMMaTUYE€CKUM BHELLHUM BO3AENCTBYIOWUM DaKTopam.)

b.1 TexHn4veckne TpeboBaHuA

Nb6.1.1 Cnocobbl HAHECEHNA MAPKNPOBKW, KAYECTBO €€ HAHECEeHUA N METOAbl KOHTPOMNSA KAYeCTBa MAPKUPOBKN HA
3apoackux tabnuykax — no FOCT 18620.
[b6.1.2 HazaBoackunx tabnuukax tpaHcdopmaTopam peakropa gormkeH 6biTb ykasaH 3Hak 0bpalleHUs Ha PbIHKE.

[1b.1.3 9nekrpunyeckas NPOYHOCTb BLIBOAOB PEaKTOPOB OTHOCUTENBHO 3a3eMITEHHONo0 OCHOBaHUA U LENeEwn
YNpaBneHus, a TaKkKe Mexay BbiIBogamMmm (Mpu OTCYTCTBUM B KOHCTPYKLUMKW AyroracuTernbHOW Kamepbl Ana TpaHcdopmaTtopa)
OOIKHA B CYXOM U YNCTOM COCTOSIHUM BblAEPXNBaATb BO3AENCTBNE NMMNYNBCOB HaANPs>XEeHNA ¢ POPMOU BOJHbI 1,2/50 MKC 1
aMnnNnTyaoun, ykasanHon B tabnuuax Ab.1 v [1b.2.

Tabnwua [Ob.1 — Hopmunpyemoe BblAEPKNBAEMOE UMIMYNbCHOE HANPSAXEHNE AN PeaKTOPOB, HE COeANHEHHbIX He-
NoCpPeCTBEHHO C KOHTAKTHbIM MPOBOAOM

PacueTHOE HanpsXKeHune n3onauun (3PPEeKTUBHOE 3HAYEHUE

. Beiaepxusaemoe uMmnynbcHoe HanpskeHue 1,2/50 mke, KB
NepeMeHHOro Toka Unu NOCTosAHHbIU TOK), B

Ho 1200 8
O1 1200 » 1600 BKMIOY. 10
CB. 1600 » 2300 » 12
» 2300 » 3000 » 15
» 3000 » 3700 » 18
» 3700 » 4800 » 25

» 4800 » 10000 » 40

[ PUMMEYAHWNE — an OTCYTCTBMU AaHHbBIX MO PAaCHEeTHOMY HallpHA>XeHWto N301AUNNn 3a ero BeliMHnHy rnpuHn-
MaeTcs Hanbonblee pat')oqee HalpAXeHne 3allUMTHOINO BBIKITIOYaTer .

Tabnwua [Ob.2 — HopMmupyemoe BbiAEPKUBAEMOE UMIMYIBCHOE HANPsiKeHUe ANsl peakTopoB, COEANHEHHBIX HEMO-
CpeaCTBEHHO C KOHTAKTHbLIM NMPOBOAOM

Boiaepxusaemoe nmnynbcHoe HanpsixeHue 1,2/50 mke, kB

HomMmunHanbHOE HAlMNnps>XeHne B

KOHTAKTHOW CeTu

ONA PeakTopoB, NpeaHa3HaYveHHbIX AN padboThl
B Lensx ¢ yCTaHOBNEHHbIMKW annaparamm
3ALLUTBLI OT NEepeHanpsiKeHnn (CTeneHb
orpaHuveHua nepeHanps>xeHun OV3)

0115 PeaKkTopoBs, NpeaHasHavYeHHbIX And paboThbl
B Lenax 6e3 yCTaHOBMNEHHbIX annaparos
3ALLUTBLI OT NepeHanpsiKeHn (CTeneHb

orpaHudeHus nepeHanps>xeHn OV4)

3000 B nocTossHHOIO TOKA

25

40

25000 B nepemeHHoOro toka

125

170

0b.1.4 3Onektpuyeckasa nsonsauns peakTropoB Cc AyroracuTenbHbIMU KAMepaMmm Ha HOMUHaNbHOE HanpsiXXeHne 3 KB u
HUXXe O0JKHA BblAepXXUBaTb B TeYeHne 1 MUMH BO3OeNCTBUE UCTIbITATENBHOMO HaNpsiXxeHus yactoton 50 [ U, NpUNoXXeHHoro
MexXay BbiBogaMu peakropa, senuuunHoun (2,20, + 1500) B, rae U, — HoOMMHanNbHOE HanpsiKeHne peakTopa.
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O6.1.5 dnuHa nyTn yTeukn 3neKTpnu4eckon n3onsumm gomkHa bt HE MEHEE:

- 750 MM ans peakTopoB, NpeaHasHavYeHHbIX 4N HAPYXHOW YCTaHOBKU, HA HOMUHarnbHOEe HanpsixeHue 25 kB nepe-
MEHHOIo TOKA,;

- 40 MM Ha KaXKgbln KUITOBOMNbT PaCcyYETHOrO HanpsiXeHUs n3onsunm ans peakTopos, NpegHasHa4vYeHHbIX 4NA HAPYX-
HOW YCTaHOBKU, HA HOMUHaNbHOE HanpsixeHne 3 KB un Hunxe;

- 25 MM Ha KaXXabl KWNOBOJbT PaCY€THOIO HaANPsPKEHUA N30NAUUN ANA PEeaKTOpOoB, NpeagHa3HavYeHHbIX AN BHYT-
PEHHEN YCTAHOBKW, HA HOMUHArbHOE HanpshxeHne 3 KB n Huxe.

[ PUMEYAHWE — an OTCYTCTBUU AaHHbBIX M0 PaCHETHOMY HAllPAXEHUID U30JTAUUN 3a ero BeJIMYNHY NpnHMMMa-
10T HanbonbLUee paGoqee HallpAXeHNE 3allMTHOIO BbIKITHYATEIH.

N6.1.6 pu ncnbiTaHnm o6MOTOK peakTopa TOKOM KOPOTKOro 3aMblKaHUS HOPMUPOBAHHbIX 3HAYEHUSA U ANUTENb-
HOCTW, YCTAHOBMNEHHbIX U3FOTOBUTENEM, HE AOIKHO MNPOUCXOAUTb MEeXaHn4ecknx gedopmaumn 06MOTOK, CHUXKAOLWKNX
NPOYHOCTb UX MEXBUTKOBOW N/UNN KOPMYCHOW U30NALUUKU, NPU 3TOM:

- OIS peakTopoB, HEMNOCPEACTBEHHO NMOAKITIOYEHHbIX K TOKOMPUEMHUKY XENEe3HO40POXHOro nogBmxXHOro cocrasa
NOCTOSAHHOIO TOKa C HOMUMHAarnbHbIM HanNpsXXeHnem 3 KB ¢ BENUYMHOW akTUBHOIO conpoTuBneHusi He bonee 20 MOm, amnnu-
TYAa TOKA KOPOTKOrro 3aMblKaHUS AOITKHA COCTaBNATb HE MmeHee 10 KA npu ANNTENbHOCTU NPOTEKAHUS (MO OCHOBAHUIO) HE
meHee 50 mc. [Npu BENMUMHE akTUBHOIO CONpoTUBNEHUS peakTopa bonee 20 MOM amnnnTyaa ToKa KOPOTKOIO 3aMblKaHUS
MOXET BbITb YMEHbLUEHA A0 BENUYUHLI 8 KA;

- ONs peakTopoB NEPEMEHHOIO TOKA, HENOCPEACTBEHHO MOAKITIOHYEHHbBIX K TOKOMPUEMHUKY XENe3HO40POXHOro
NOABUXHOIO COCTaBa NEPEMEHHOI0 TOKa C HOMUHAmNbHbIM HaNpshkeHneMm 25 KB, 3HauveHne Toka KOpOoTKOro 3amMblkaHus £ .,
KA, JOIMKHO COCTaBIATb BENUYMHY, PACCHNTAHHYIO MO POpMyne

1., =25/2+ 2, ), (Ab6.1)
roe Z

~nq — NMONHOE COMPOTUBIIEHNE UCMBITYEMOIO peakTopa.
B aTom cnyvae gnUTenbHOCTb NPOTEKAHUSA TOKA KOPOTKOro 3aMblKaHMs AomxkHa coctaenate 0,1 ¢, a BENU4MHa ane-
PNOANYECKON COCTaBNAWEN B HAYanbHbi MOMEHT — OT MuHYC 90 % o 100 %.

Ob6.1.7 TaroBble TpaHchopMaTopbl N PeaKkToOPbl AOIMKHbI YAOBNETBOPATL TPEOOBAHUAM CTOMKOCTU K MEXaHUYEC-

KUM BHELLUHUM BO34ENCTBYIOWMM pakTopam, yctaHoBneHHbIM B FOCT 17516.1 ons rpynnbl MEXaHNYECKOrO NCNOMNHEHUS
M.25.

[b.2 Kateropuwun ncnbiTaHnn

0b.2.1 Kpome npnemo-cgatovHbiX N nNepnognyveckux NCnbiTaHnn, npegycMoTPEeHHbIX B HACTOSALWEM CTaHO4apTe,
TPaHCPOPMAaTOPbl U PEaKToPbl TaKXe noaseprarnT KBannPukaumoHHbIM, TUNOBbIM U CEPTUDUKALNOHHBIM UCTbITAHUSM.
[TepnognyHOCTb NCNbITAHUW, YNCNO 0DPAa3LOB TPAHCHOPMATOPOB U PEAKTOPOB, NOABEPraeMbIX UCMNbITAHUSM, U NPOrpam-
Ma UCMbITAHUN OOIMXKHbI COOTBETCTBOBATL YCTAHOBIIEHHBbIM B TEXHUYECKUX YCITOBUSAX HA TPAHCROPMaTOPbl N peaKkTopbl
KOHKPETHbLIX BUAOB U CEPUN.

[1b.2.2 Topsaaok npoBegeHns kBanndpumkaumoHHblX ncnoltaHmm — no [ OCT P 15.201. I'porpamma kBanndukaum-
OHHbIX UCMbITAHMW A0MKHA BKNOYaTh B ce6A NpneMo-caaTtouHbIE U MEPUOANYECKME NCNbITAHNUS NO HACTOSAWEMY CTaHaap-
TY, & TaKXKe UCNbITaHUA Ha CTOUKOCTb K KITIMMaTUYECKUM BHEWHNM Bo3gencteyowmnm daktopam no [ OCT 16962.1.

Ob6bemM NCNbITAHUW N KONMUYECTBO TPAHCHOOPMATOPOB N PEaKToOPOB, NOABEPraeMbIX TUMNOBLIM UCMbITAHUAM, YCTa-
HaBNMBAIOT B NporpamMmme, yTBEPXKAEHHON B YCTAHOBIIEHHOM nopsigke. CoctaB n 06beM UCNbITAHUY JOITXKHbI DbITh 4OCTa-
TOYHbLIMW ONSA OUEHKN BNUAHUA BHOCUMBbIX U3MEHEHUW B KOHCTPYKUMUIC U TEXHONMOIMYECKUN Mpouecc Ha napamMmeTpsl
TpaHCHOpPMaTOPOB N PEaKTOPOB.

CepTnduKaLUMOHHbIE NCNbITAHUA NPOBOAAT B 00beme KBannPmnkaunoHHbIX NCNbITAHUN.

1b.2.3 KBanndukaunoHHble UCnbliTaHUA NPOBOAAT MPU U3rOTOBMNEHUN YCTAHOBOYHOW MapTuu nnn nepBouv Npo-
MbILLITEHHOM NAPTUN B LENSAX OLEHKN TOTOBHOCTU N3rOTOBUTENS K BbINYCKy 060pyaoBaHus B 3agaHHOM obbeme. Hucno
0bpa3uoB ANs UCMbITAHUW OOMMKHO ObITb HE MEHEe ABYX.

[b5.3 TpeboBaHuA K UCNbITAHUAM TPpaHCHOPMATOPOB

I1b.3.1 NamepeHune kosadpdpuumeHTa TpaHcdhopmaumm — no [OCT 3484.1.

[16.3.2 lNpoeepka rpynnbl coeagnHeHns oomoTok — no OCT 3484 .1.

1b.3.3 MamepeHune notepb 1 Toka Xxonoctoro xoga — no [ OCT 3484.1.

1b.3.4 WVamepeHnne conpotueneHus Hynesou nocnegosarensHoctm — no [ OCT 3484.1.
1b.3.5 VamepeHne rapMmoHU4eckoro cocraBsa toka xonocrtoro xoga — no [ OCT 3484.1.
[1Bb.3.6 NamepeHune HanpsiKeHUs KOPOTKOro 3ambikaumsad — no [ OCT 3484.1.

I1b.3.7 Nenbitanma Ha HarpeB — no [ OCT 3484.2.

[1Bb.3.8 WVcnblTanna snektpnyveckon npodHocTy naonsumm — no [ OCT 22756.

1b.3.9 Wcneitanme no onpegenerHuto yposHsa wyma — no [ OCT 12.2.024.

N6.3.10 Wcnbitanue npobel macna na 6aka —no FOCT P 527109.

1b.3.11 VcnbiTaHMAHaA CTOMKOCTL KKNTUMaTUYECKUM BHEWWHUM BO3gencTeyrowmm pakropam — no [ OCT 16962.1.

[TocnegoBaTenbHOCTb, KOHKPETHbIE MEeTOAbI UCTMbITAHUN U NapaMeTpbl, nognexalume NnpoBepKe nocne UCnbliTaHnm
TpaHcdhopmaTopa, ycTaHaBNuBatoT B TEXHUYECKUX YCITOBUSX HA TpaHcdopmMaTop.
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[Tocne ncnbiTaHMM HA CTOMKOCTL KKNMMaTU4YeCKUM BHELLHUM BO3AENCTBYIOLWMM haKkTopam NpoOBEPAIOT NapameTpbl,
noanexauue npoBepke rno TEXHUYECKUM YCNOBUAM Ha TpaHcopMaTop.

[165.3.12 TNpu npnemo-caatouHbIX UCNbITAHUAX KPOME UCMNbITAHUN, YCTAaHOBINEHHLIX B Tabnnue 4, 40IKHbI ObITh NPO-
BeEHbl CIeAYIOLWNE UCNbITAHUS: MPOBEPKA NPYNMbl COeANHEHNHA OOMOTOK, M3MEPEHNE CONPOTUBIIEHNSA HYINEBOW NOCNEA0-
BATENbHOCTU, UBMEPEHNE TAPMOHNYECKOIO COCTaBa TOKa XONOCTOro Xo4aa, UCnbiTaHME NO onpeaesieHnto YPOBHSA WyMa,
ncnbiTaHue nNpoodbl macna na baka.

Nb6.3.13 WccnepoBatenbCckne UcnbiTaHUs HE SBMAIOTCA 0bsA3aTenbHbIMU. HeobxoanmocTb NpoBeaeHns, COCTaB
NPOBEPHAEMbIX XapaKTEPUCTUK, BUObl U METOAbI NCCIeA0oBaTENbCKNX UCMbITAHNW TPaHCHOPMAaTOPOB U PEaKTOPOB yCTa-
HABNUBAKOTCH U3rOTOBUTENEM UMK MO COrMAacoOBaHUIO N3rOTOBUTENS C NoTpedbuTenem.

0b.4 TpeboBaHnA K UCMNBITAHUAM PeaKkToOpPoOB

N6.4.1 Namepenune conpotmBneHns oomotok — no OCT 92109.

Ib.4.2 Onpepenenne notepb — no [ OCT 9219.

0b.4.3 VamepeHne nugyktmueHoctn — no [ OCT 9219.

[1b.4.4 VcnblTaHna snektpnieckon npodHoct naonsumm — no [ OCT 22756.

[0b.4.5 VicnbiTaHnsHaA CTOMKOCTL KKINTMMaTUYECKUM BHELWHUM BO3aencTeytowmm pakropam — no [ OCT 16962.1.

[locneagoBaTenbHOCTb, KOHKPETHbIE METOAbI UCMbITAHUN U MAapaMEeTPbI, Noanexalume npoBepKe Nocrne NCnbliTaHUn
TpaHcopmMmaTopa, yCTaHaBNMMBAKOT B TEXHUYECKNX YCITOBUAX HA peakTop.

[Tocne ncnbiTaHMWM HA CTOMKOCTbL KKNMMaTU4YeCKUM BHELLHUM BO3AENCTBYIOLWMM hakTopam NpoOBEPAIOT NapameTpbl,
noanexatlyme npoBepKe rno TEXHNYECKUM YCINTOBUAM Ha peakTop.

[1b.4.6 VcnblTaHne HA CTOMKOCTb PEeakToOPOB K TOKaM KOpoTKoro damblikaunsa — no [ OCT P 54800.

Ab.5 HokymeHTbl Ana noaTBepXAeHus TpedboBaHMM TeXHUYECKUX pernamMeHToB U npaBuna otoopa
obpa3uoB ANA NOATBEPXAEHUA COOTBETCTBUSA

[lokaszaTenbHbIMWM AOKYMEHTAMM AN NOATBEPXKAEHUSA TpeboBaHMM TexHu4Yeckoro pernamerHTta «O 6e3o0nacHOCTU
XXEeNe3HO40POXHOro NoABUXKHOIO cocTaBa» U TeEXHUYecKkoro pernameHTa « O 6e30nacHOCTU BbICOKOCKOPOCTHOIO XKENE3HO-
OOPOXKHOIO TpaHcnopTa» ABNAKTCA NPOTOKOMNbI MPUEMO-CAATOYHbIX U MEPUOANYECKNX NCMNbITAHUNA.

McnbiTaHusa Ha nogTBEPXKAeHWE COOTBETCTBUS PEaKTOPOB NPOBOASAT Ha 0bpasuax, 0oTOOpaHHbIX METOAOM CIy4aMu-

Horo oTbopano [ OCT 18321. KonnvectBo 06pa3uoB Ansd ncnbiTaHUMW Ha NOATBEPXKAEHWUE COOTBETCTBUSA PEAKTOPOB NPUHU-
MaloT HE MEHEee OBYX.
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Mpunoxenvne OB
(cnpaBo4HOe€)

[MTonoxeHua mexxayHapogHoro ctaHpgapta MOK 60310:2004, koTopble NpUMEHEHbI
B HacTosilWeM cTaHgapTe ¢ Mmoaudukauuen nux cogepxaHuga ¢ y4eTomMm ocobeHHoCTeNm,
NnpUHATBLIX B Poccunckon Pegepauuu

B.1 «3 TepmMmuHbI N onpeaneneHus
[na yenen HacTosWero goKyMmeHTa NpPUMEHSINTCHA TEPMUHBLI U onpeaeneHus, yctaHoBneHHole B MOK 60076 m
MOK 60289, a Takke cneaytowme onpeaeneHns».

[TpnmedaHune— HanHoe nonoxeHne MIK 60310:2004 npnmeHeHO B HACTOSALWEM CTaHA4APTE C YHETOM TEPMMU-
HONMOrMKN, NPUHATON B Poccunckon deagepaumm, a TakKe NCKNIYEHUA TEPMUHONOMMYECKUX CTaTeEN, OTCYTCTBYIOWMX B TEK-

cte MOK 60310:2004.

1B.2 «3.1.1 Knaccudmkaumna tpaHchopmaTopoB

B 3aBMCMMOCTHM OT yCTPONCTBA, OOYCNOBNEHHOIO CNOCOBamMmn pPerynnpoBaHnsa Harpy3km BTOPUYHOIO HaNPs>KEHUSA
TAFOBbIX LENEN, TATOBbIE TPpaHCHOPMAaTOPbI MOIYT BbIThb KInaccnpmnunpoBaHb! Ha:

- TpaHcdhopmaTopbl € MNOCTOSAHHBLIM KO3 duumeHTom TpaHcdhopmauuu;

- TpaHcoOpMaTOpPbl C HU3KOBOJIbTHbIM OTBETBIEHUEM;

- TpaHCcOPMaTOPbl C BbICOKOBOIIbTHBLIM OTBETBIIEHUEM.

3.2 OnpeneneHnsa, OTHOCALLMECH K peaKTopam

3.2.1 Knaccudvkauna peaktopoB
B coOTBETCTBUN C NCMNOINBb30BAHNEM PEAKTOPbI MOryT BbiThb KnaccndunumpoBaHbl Kak:
- peaKkmopsi repeMeHH020 Mmoka
PeaKTopbl, KOTOPbIE MPONYCKaT NEePEMEHHbLIN TOK, HANPUMEP NepPEexXoaHble peakTopbl, MPUMEHSIEMbIE OIS Mepe-
X04a MeXay No3nUUaMU NnepekntovaTens oTBETBNEHMN 0OMOTOK TpaHcopmaTopa, peakTopbl TOPMO3HbIX LIENEN KO-
NEKTOPHLIX ABUraTenen nepemMeHHoro Toka, peakropbsl NoOMexonogaBneHns n T. A.

- peaKkmophbi IOCMOAHHO20 MOKa
PeaKTopbl, KOTOPbLIE MPOMNyCKaT NOCTOSAHHBIM TOK C MarnbIMW UMW HE3HAYNTENbHBIMU KOMIMOHEHTaAMMW MEPEMEHHOIO
TOKa, HanpumMmep PUNbTPOBbLIE PEAKTOPbI, UHOYKTUBHbLIE LWYHThLI TATOBLIX ABUraTenen, peakTopbl TOPMO3HbIX Lenewn aBu-
raTenen NoOCTOsAHHOIoO TOKa U T. A.

- peakmopsl ryfbcupyrouweao moka
PeaKTopbl, KOTOPbIE MPONYCKaAT MOCTOSHHbLIM TOK CO 3HAYUTENbHOW NEPUOAUNYECKON MylibCauuen, Harnpumep
CrnaXuBarwLme peakTopbl TAroBbIX ABUraTenem m 1. .

- peakmopsbi npeobpasosamerned
P eaKToOpbl, BCTPOEHHbIE B 3MEKTPOHHbIE CUNOBLIE NpeobpasoBaTtenn ans KoMMmytTauum, 3awmntel nnn punbTpa-

LY.

[TpumeyaHun e— aHHblie nonoxeHnss MOK 60310:2004 ncknioveHbl U3 HACTOALWEro cTaHgapTa, Tak KAk OCHO-

BOnonararwwme craHgapTtsel HaUMoOHaANbHOWM CUCTEMBbI cTaHgaptu3aumn Poccunckon Pepepaummn HeE npegycmartpuBaloT
npuBegeHnsa Knaccnmkaymm Nnpoaykumm B TEPMUHONOMMYECKNX CTATbSAX.

1B.3 «7.1 WpeHTndomkauuna TpaHcchopmaToOpoB U PeakTOPOB B COOTBETCTBMM CO CNOCODOM oXNnaXaeHus
7.1.1 Wpentndomumpyrowme od603HavYeHHUA

TpaHchopmaTopbl M peakTopbl AOMKHbI MAEHTUMULUPOBATLCA B COOTBETCTBUM C MPUMEHSEMbIM CMOCOOOM

oxnaxaeHusi. bykBeHHble 0D03HAYEHNA ANS NCNONBb30BAHUSA B COYETAHUM C KX AbIM CNOCODOM OXNaXaeHUs NpuBeeHbI
B Tabnuue 1.

Tabnwnua 1— bykBeHHble 0603HAYEHUS

Bua oxnaxparouwien cpeapbl OBo3Ha4YeHue

MuHepanbHOE Macrio UM CUHTETUYECKAA N30NUPYIOLLAA XUOKOCTb C TOYKOU BocnnameHeHns <300 °C
CUHTETUYECKAA N30NNPYIOLWLAs XXUOKOCTb C ToYKon BocnnameHeHus > 300 °C

CUHTETNYECKAA N30ONUPYIOLWAA XXNOKOCTb C TOYKOW BOCMITAMEHEHNS BblLLE €€ TOYKN KUMEHUA
[a3

Bopaa
Boaayx

>SOrX0O
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OkonyaHue mabnuubi 1

Bua unpkynauuu Obo3Ha4veHune
EcTecTBeHHas N
[TpyHyauTenbHas (HeHanpaBneHHas UMPKynsaums macna) F
[TpnHyauTenbHO HanpaeneHHas UMpKynsayms macrna D

B TpaHcgopmaTopax n peakropax ¢ NpuHyauTernbHO-HanpaBneHHOW UMPKyNsaUMen macna onpegeneHHas 4yacTb
NPUHYAUTENBHOIO NMNOTOKA Macra HanpaensieTcs Tak, 4YTobbl NnpoxoanTb Yepe3 obmMoTkn. OgHaKo HEKOTOPbleE OBMOTKN
MOIYT UMETb HEHANPaBEeHHbIW NOTOK MaCa, HanpuUMep oTAeNbHble OOMOTKN OTBETBNEHUN, BCNOMOraTebHble 0OOMOTKM U
cTabunuanpytowme obMOoTKM.

7.1.2 CTpyKTypa 0003HAYEeHUN
7.1.2.1 TpaHcdopmaTOopbl N peakTopbl, 000pyaAOBaHHbIE 3AWMTHON 0DONTOYKON

TpaHchopmaTopbl M peakTopbl AOMKHbI MAEHTUMULUMPOBATLCH 0003HAYEHUSAMI, COCTOSWMMUN U3 YeTbipex OyKB Ans
KaXKAoro u3 cnocoboB OXNaXkaeHUs, HOMUHAarNbHbIE XapaKTEPUCTUKN KOTOPOro yCcTaHaBNMBAET U3FOTOBUTEND.

[TocnegoBaTenbHOCTL, B KOTOPOU 0603HaYeHNSA AOKHbI MCNONb30BaTLCH, NpUBeaeHa B Tabnuue 2. [na pasgene-
HUSA 0D03HAYEHUS TPYNN Pa3NNYHbIX CNOCODOB OXNaXAEHUS crneayeT UCrnofib30BaTh HAKMOHHbIE TIMHUMN.

Tabnwuua 2—TllocnegoBartefbHOCTL BYKB B 0603Ha4YeHUN

[lepBas bykBa Bropas bykea Tpetba bykBa UeTtBepTan bykea

YKazaHne oxnaxXgarolwen cpeabl, KoTopas HaxoauTcs B YKazaHne oxnaxgarwLwen cpeabl, KoTopas HaxoaunTcs B
KOHTaKTe ¢ OOMOTKON KOHTAKTE C BHELWWHEWN CUCTEMOU OXINa)XaeHus

Buna oxnaxpatouwen cpeabl Bua umpkynsgmm Buna oxnaxpatouwen cpeabl Bua umpkynsgmm

Hanpumep, TpaHcopmaTop, NorpyXeHHbi B Macno, ¢ NPUHyaAnTENbHO-HaNpaBneHHOW UMpKynaymen macna m ¢
NPUHYAUTENBHON UMPKYyNsunen Bo3gyxa byaet obosHavatbcs ODAF.

Ina tpanchopmaTopoB, NOrpPyXeHHbIX B MACo, B KOTOPbIX BO3MOXEH BbIDOP €CTECTBEHHOIO UNMU NPUHYANTENBHOIO
oxXnaxkgeHuws HeHanpaBneHHbIM NOTOKOM Macna, TunnvHeimu 0bo3nadvenHmnamm aenstoTcsa: ONAN/ONAF, ONAN/OFAF.

Ins cyxux tpaHcdopmaTopoB B HEBEHTUNNPYEMOUN 3ALLUTHON 0D0NOYKE C ECTECTBEHHBLIM BO34YLLHbBIM OXIaXAEHW-
eM BHYTPU U cHapyxun obonodkn obosHaveHne — ANAN.

7.1.2.2 TpaHcchopmaTopbl U peakTopbl be3 obonovek

Cyxue TpaHchopmaTopbl M peakTopbl 6e3 3amnTHBIX 060N104eK MAEHTUDULNPYIOTCA TONBKO ABYMSA 0603HAYEHUSIMU
A5 oOXNaxaatoLwen cpefibl, KOTOpas KOHTaKTUpyeT C 0BMOTKaMM NN C NOKPbITUEM NOBEPXHOCTU OOMOTOK C OB LLMM NOKP bl-
TMeM (Hanpumep, ¢ 3NOKCUAHBIM MOKPLITUEM).

Cnocob oxnaxgeHusa cyxoro tTpaHcdopmaTopa 6e3 3aWmnTHOW 0D0NOYKM UNKU C BEHTUNNPYEMON 0DONOYKON U C
€CTECTBEHHbIM BO34YLLUHbIM OXNnaxaeHnem nmeet o0bosHaveHne AN.

7.1.3 Bo3aywHoe oxnaxpeHwe

Korga TpaHcopmMaTopbl M peakTopbl OXNa)XJaroTCs NOTOKOM BO34yXa, Bbi3bIBAEMOro ABMKEHUEM XXene3HO40pOX-
HOro NOABUMXHOIO COCTaBa, UM CUCTEMOW MPUHYAUTENBHOIO BO3AYLWLHOIO OXNa)XAEHWS, KOTOpas He MpoxXoauna ucnbita-
HUS1 BMecTe C TpaHCcOopMaTOpoOM MM C peakTopoM, TO pacxod (MNu CKOPOCTb) BO34yXa, HA KOTOPbIM paccyuTaHa
HOMUHanNbHasA MOLWHOCTbL 0BOpYyaAOBaHUSA, AOIMKEH YKa3biBaTbCs NoTpebutenemy».

[TpwunmeyaHune—aHHble nonoxenna MIOK 60310:2004 npuMeHeHb! B HACTOSAWEM CTaHAapTe € y4eToM Tpebo-
BaHUM K YCINOBHbIM 0D03HAYEHUAM TPAHCPOPMATOPOB U PEaKTOPOB N0 BUAAM CUCTEM OXNaXAEHUSA, NPUHATBIM B Poccui-
ckon Penepaumn.

[B.4 pada «Bua ncneitanmnsa» tabnuubl 4. « CTOMKOCTb K yaapy n Bubpaumnny.

[TpunmeyaHwune—Bug necneitanmn, yctaHoeneHHol B tabnuue 4 MOK 60310:2004, npuMeHeH B HACTOSALWEM
cTaHgapre ¢ y4eToMm NpuHATeIX B Poccnnckon @egepaumm BUAOB UCMBITAHUW HA CTOUMKOCTb TPaHC(POPMaTOpOB K MEXaHW-
YECKUM BHELLHUM BO3OEUCTBYIOLWLMM dpakTopam.

1B.5 «10.2.4 UamepeHune conpoTUBIEeHNA OOMOTOK

ConpoTUBNEHUE KaxXaom 0OMOTKM MeXay AOCTYMHbIMU BbIBOJAMW, HAXOOSAWMNMUCS B XONOAHOM COCTOSIHUN, AOMKHO
ObITb N3MEPEHO NPU NOCTOSAHHOM TOKe. NS MMHUMM3aunmn BIMAHNA CAMOUHAYKUMU U MPaBUITbHOIO onpeaeneHnst TeMne-
paTtypbl 0O6MOTOK CrnieayeT NpuHMMaTh Mepbl NpegoctopoXHocTn no MOKG60076. TemnepaTtypa 06MOTKM, NpU KOTOPOWN MPo-
BOAWIIOCb N3MEPEHME, TaKKe AOMKHA BbiTb 3aperncTpupoBaHa.

[1TpunmeyaHwune—aHHoe nonoxeHne M3K 60310:2004 npumeHEHO B HACTOSWLEM CTaHAapTeE € y4eToM Tpebo-
BaHUN K NPOBEOEHUIO U3MEPEHUST CONPOTUBNEHNSA 0OMOTOK TpaHcdopmaTopa, yctaHoBneHHbIX B [OCT 3484.1.
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[1B.6 «10.2.6.1 lNepnoanveckne ncnbiTaHnA

MamepeHne noTepb U TOKA XONOCTOro XoAa criegyeT BbIMONHATh NPU HAMPsSXXEHUAX CO CTOPOHbI KOHTAKTHOW CETH
0,8U, 0,9Uwn 1,1U (U — HOMMHanNbHOE HanpsXeHne KOHTakTHOW ceTun). Ecnu TpaHcopmMmaTop UMEET PerynupoBKY BbICO-
KOro HanpsiXeHwusi, To U3MepeHnst criegyeTt BbIMNOMHATE ANA TPEX MONOXEHUW Nepekntovarens OTBETBIEHNN, OQHO U3
KOTOPbIX COOTBETCTBYET OCHOBHOMY OTBETBIIEHNIO.

[TpnmedaHune— HanHoe nonoxeHne MK 60310:2004 npumeHEeHO B HACTOSAWEM CTaHOapTe C YYETOM PEKO-
MeHZaunm npombiwneHHocTn Poccnmnckon Peaepaumm o npeaoctaBneHmnm BO3IMOXHOCTU N3MEPEHUSA MOTEPb U TOKA XOINMoC-
TOro Xxo4a TpaHcopMaropoB NP MakCUMarbHOM HaMpsXXeHM CO CTOPOHbI KOHTAKTHOU ceTu, npesBblwatowem 1,1U.

OB.7 «10.2.7 NamepeHne HanpsXeHMA KOPOTKOro 3ambiKaHuA (nepuoanydeckKkme v npmemMmo-coaTouHble
MCNbITAaHNA)

HanpsXXeHne KOPOTKOro 3aaMmblKaHUsA crneayeTt n3aMmepsaTb Npyu HOMMUHaNbHOW YacToTE C UCMONMb30BaHUEM NCTOYHUKA
NPUONN3NTENBHO CUHYCOMAANBHOIO HaNpsiXXenus. IlamepeHunst cneayet BbINONHATh NPY NiobOM TOKE, COCTaBMSAKLWEM OT
25 % po 100 % HoOMMHaNbHOIo Toka. Hu B KoeM crnyvae HanpskeHne, npuknagbiBaemoe K nobon obMoTke, He AONXHO
npesbiwaTtbh 50 % HOMMHANBHOIO HaMPsSPKEHUNA YKa3aHHOW OBMOTKM UMK TOK, NPOXOAsIWLNN Yepe3 0OMOTKY, HE OOMXKeH
NpeBbIWaTh HOMUHaNbHOE 3HAYEHNE ee TOKay.

MamepeHHOe 3HavYeHne OOIMKHO KOPPEKTUPOBATBLCH MNOCPEACTBOM €ro YMHOXEHUA Ha OTHOWEHNE HOMUHAINBbHOIO
TOKA K UCMbITATENBbHOMY TOKY. 3HAYEHUS, NMONYYEHHbIE TAKUM 00pa3om, AOIKHbI BblTb CKOPPEKTUPOBAHbLI A COOTBET-
CTBYIOLLEN pacYEeTHON TemMnepaTtypbl, ykazaHHon B 11.2.9.

[TpunmeyaHune— aHHoe nonoxeHne MOK 60310:2004 npumeHeHO B HACTOSALWEM cTaHaaptTe ¢ MoanduKka-
LMEN ero coaepXaHus B CBSA3M C TEM, YTO HA COBPEMEHHbIX POCCUNCKUX THAMOBbLIX TpaHcdopmMaTopax Ans 3NeKTPOBO30B C
ACUHXPOHHBIM TATOBbLIM MPUBOAOM HaMpsiXeHUe KOPOTKOro 3amblkanus gocturaet 3HadeHun 0o 110 %, a takke B CBA3M

C MPUMEHEHMEM METOAUKM U3MEPEHUA HaNpPsXKEeHUA KOPOTKOrNo 3amMmblKaHus TpaHcdopmMaTopoB, YCTAHOBIIEHHbLIX B
[OCT 3484.1, npuHATOM B Ka4ecTBe HauunoHanbHOro craHgapra Poccunckon Pepgepauymnn.

[1B.8 «10.2.8.1 Ob6wme nonoxeHus

[loTepn KOPOTKOro 3amblKaHUS OOIMKHblI PETNCTPUPOBATBLCH B TEYEHUE MNEPUOANYECKUX U MPUEMO-COATOYHbLIX
NCMbITAHUW MNPU HAMPSPKEHUN KOPOTKOro 3amblkanus (cm. 10.2.7), a nony4vYeHHble 3Ha4YeHUA OOMKHbl KOPPEKTUPOBATLCS
NOCPEeaACTBOM YMHOXEHNSA HA KBagpaT OTHOWEHUS HOMUHANBbHOIO TOKA K UCMbITATENBHOMY TOKY.

[Tony4eHHble TakKum 00pasom NoTepU AOMKHbI ObiTb YTOUYHEHBLI MPUMEHNTENBHO K COOTBETCTBYIOWEN NCXOOHOW
TemnepaTtype, npuseaeHHon B 10.2.9, yunteiBas, 4to IR (R — cOnpoTUBIEHNEe NOCTOAHHOIO TOKa) NPAMO NPonopLmo-
HaNbHO CONPOTUBNEHUIO, & BCE OCTalNbHbIE NOTEPU MEHAOTCH 0DpaATHO NPONOPLUMNOHATBbHO CONMPOTUBIEHUD. CONpPOTUB-
neHve cnepyer onpeaensats B cootBeTCcTBUM € 10.2.4».

[TpnmeyaHwune—anHoe nonoxeHne MIK 60310:2004 npumeHEHO B HACTOSLWLEM CTaHAapTe € y4ETOM Tpebo-
BaHMW K MPOBEAEHNIO U3MEPEHUSA MNOTEPb KOPOTKOro 3amblkaHns TpaHcdopmaropa, yctaHoBneHHblXx B [ OCT 3484.1, npu-
HATOM B Ka4eCTBe HauuoHanbHoro cravgapra Poccnnckon Pepepaunn.

1B.9

Tabnwuua 7— HanpspkeHns Npy UCNbITAHMAX HA 3NEKTPUYECKYID MPOYHOCTb N30oNsumMm 0bMOTOK, HEMOCPeACTBEHHO
NoAcoeaNHEHHbIX K KOHTAKTHOW CeTH

MenbiTaTensHoe HanpskeHue U, B
HomuHaneHoe HanpsbkeHue U HoMWHaNBHOE HanpsXeHue McnbiTaHue Ha HanpshkeHue
TArOBOU cucTembl, B msonauumn U, , B MPOMBILLNIEHHON YacTOThI /lcnbiTaHue Ha UMNybCHOS
HanpsPkeHue (NUMKOBoE
(CpeaHeKBagpaTudeckoe
3HavYeHUue)
3HAYEeHUe)
7507 900 2800 6000
15007 2300 5500 12000
30007 3700 11500 25000
15000 17250 38000 95000
20000 24000 44000 95000
25000 27500 60000 150000
50000 60000 120000 300000
[ PUMEYAHWE — [1lo cornawenuio MEeXAY HOTDEGMTEHEM U narotoeutenemMm aonyctumo rnpumMmeH-aTb 3Ha4e-
HUA UCTMbITaTellbHbIX HaI'IpFI}KEHMﬁ, OTJINYHbIE OT 3H8‘-IEHI«’IF’I, YCTaHOBIT1€EHHbLIX B ,El,aHHOﬁ Ta6nv|ue.
3Ha4YeHnsl, OTMEYEHHbIE 3HAKOM «*», OTHOCATCH K OOMOTKaAM pPeakTopoB, NOACOEANHEHHbIX K KOHTAKTHOW CeTU
NMNOCTOAHHOIO TOKA.

[TpumedaHune—Illonoxenna MOK 60310:2004 npumeHeHbl B HAaCTOSAWEM CTaHO4apTE C YY4ETOM TOro, UTO B
[OCT 6962, npyHATOM B Ka4vyecTBe HauuoHanbHoOro craHgapra Poccunckon depgepaumun, OTCYTCTBYIOT HOMUHAINbHbIE
HaNPsXEeHUsA TAroBon cuctemsbl co 3HadveHunsamm 15000, 20000 n 50000 B.

27



[OCT P 54801—2011

[1B.10 «10.2.13 MUcnbiTaHuna Ha ygap v Bubopaunio (nepmnognyveckoe ncnbitaHve)

Cm. MOK 61373.

McnbiTanna Ha paboTocnocobHOCTL TPEBYIOTCA TONBKO AN ABUXKYLLMXCH YacTeN, CBS3AaHHbIX C TPAHCHOPMaTOPOM.

[TpOBEPKN TEXHMYECKUX XapaKTEPUCTUK, nognexalme NOBTOPEHMIO NOCIe UCMbITAHUW Ha yaap v Bubpauuto (pas-
nen 12 MOK 61373), ecnn nHoe He cornacoBaHo MexXxay npuobpertartenem v NocTaBLWUKOM, AOMXKHbI BKNOYaTh B ¢eb4;

a) n3aMepeHne ToKa N NOTEPb XONOCTOro Xoaa;

b) namepeHne HanNpPsKEHNA KOPOTKOIoO 3aMblKaHUS;

C) UCNbITAHME HA CTOUMKOCTb K MHAYUMPOBAHHOMY HAMNPSIKEHUIO UMK K HAMPSIKEHUIO OTAENBHOINO MCTOYHMKA.

Ecnu pe3ynbTaTbl UCNbITAHMX NO NEPEHYUCTIEHNSAM a) U b), NpuBEeAEHHbIM BblLLE, MNOKA3bIBAKOT pa3HuUy meHee 2 %
OTHOCUTENBHO 3HAYEHUN, N3MEPEHHbIX B X04e NepBoHaYarbHbIX UCNbITAHUN, TO TPAHCROPMATOP CHUTAETCH BblAEPKaB-
WM UCNBITAHUSA Ha yaap v Bubpauuto. Ins vcnbiTaHUA Mo nepeydncrieHnto ¢) ncnbiTtaternbHOE HanNpsXXeHne AOMKHO
cocTaensaATb 75 % 3HaA4YEHUN, UCMNOSNBb3YEMbBIX NPU NEPBOHAYANTBHOM UCMNbITAHUN, N HE AOIMKHO NPUBOANTBL K NPOBOo».

[TpnmedaHune— HaHHoe nonoxeHne MOK 60310:2004 npnmeHeHO B HACTOALWEM CTaH4apTe C y4YETOM MPUHS-
TbIX B Poccumnckon Pegepaumm BUOAOB UCTBITAHUM HA CTOUMKOCTb TPaHCMPOPMATOPOB K MEXAHNYECKUM BHELLHUM BO34EWN-
CTBYHOWUM hakTopam.

OB.11 ['padha «Bua neneitanusa» tabnuubl 9. « CTOMKOCTb K yaapy n subpaumnny.

[TpnmedaHwune— HaHHoe nonoxeHne MOK 60310:2004 npnmeHeHo B HACTOALWEM CTaHdapTe C YHYETOM MPUHS-
TbiX B Poccnnckon Peagepaumm BUOOB UCMNbITAHUN HA YCTOWYMBOCTL PEAKTOPOB K MEXaHUYECKMM BHELWLHUM BO3OENCTBYIO-
WM dhakTopam.

1B.12 «10.3.9 UcnbiTaHna Ha yaap v BuOpauumio (nepnoanvyecKkoe NcnbiTaHne)

McnbiTanna Ha paboTocnocobHOCTL TPEDBYIOTCA TONBKO ANS ABUWKYLLMXCA YacTeW, CBA3AHHbIX C PEaKTOPOM.

[TpOBEPKM TEXHMYECKUX XapaKTEPUCTUK, Nognexalwme NOBTOPEHMIO NOCIE UCMBITAHUW HA yaap v Bubpauyuto (pas-
nen 12 MOK 61373), ecnn nHoe He cornacoBaHo MexXxay npuodpertarenem v NocTaBLWUKOM, AOTXKHbI BKNOYaTh B Ceb4;

a) namepeHne NMHAYKTUBHOCTW;

b) ncnbiTaHWME Ha CTOMKOCTb K HAMPSKEHUIO OTAENBHOINO MCTOYHMKA.

Ecnu pesynbTaTtbl UCNbITAHUW NO NEPEYUCTIEHNIC a) NOKA3bIBAKOT pa3HULy MmeHee 2 % OTHOCUTENBbHO 3HAYEHUWN,
N3MEPEHHbBLIX B X04€ NepBOHAYarbHbIX UCMbITAHUW, TO PEAKTOP CHMTAETCS BblAEPXKABLWUM UCNbITAHUA HA yaap n Bubpa-

uunto. [Ins ucneiTaHma No nepeuncneHnto b) ncneitaTtenbHOE HAaNPSKEHNE AOIMKHO COCTaBNATb 75 % 3Ha4YeHun, NCNOnb3y-
eMbIX MPY NepBoHaYarnbHOM UCMbITAHUU, N HE OOIMKHO NPUBOAUTL K MPOoDOIoy.

[TpnmedaHwune— aHHblie nonoxeHnsa MOK 60310:2004 npymeHeHbI B HACTOSALWEM CTaHAAPTE C YHETOM MPUHS-
TbiX B Poccnnckon @egepaumm BUOAOB UCNbITAHUN HA YCTOWHMBOCTh PEAKTOPOB K MEXaHUYECKNM BHELLHUM BO34EUNCTBYHO-
WM dhakTopam.
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Mpunoxenve OAI
(cnpaBo4HOe€)

[TYHKT U TepMUHONOITM4Yeckana ctatba MexayHapoaHoro ctaHgapta M3K 60310:2004,
He BKNIOYeHHble B pa3aen 3 HacTosAlWero craHpapra

3.3 OnpeaeneHuns, oTHoCcAWMECH K MHOYKTUBHOCTW

3HaAYEeHUS WHOAVKTUBHOCTU PEeaKTOPOB YCTAHABIIMBAKT AJ1H Pa3JINYHbBIX KIMaCCOB UCMOJTb30BaHUA WU ONpedelidioT
MCXo044d U3 NOHMMaHUA TOro, Y10 OHW AOJPKHbBI BKITKOYATh B cebs VKa3aHWNE XapaKTepa U 3HaYeHUE TOKa, UCTMOJIb3yeMOrlo

Npu NX N3MEPEHUN.
3.3.3 andhdepeHumanbHaa MHAYKTUBHOCTbL: VIHOYKTUBHOCTbL, NMony4aemMmas n3 3anucu Hanps>XeHns Ha BbIBO-
0Aax, Korga 3agaHHbIn NMynbCUPYIOLLMIN TOK MPONYyCKaeTCs Yepes peakTop.

[TpnumedaHune—Cnegyer HANOMHUTb, YTO KOSMPMPUUUEHT Nynbcauun NyrnbCUPYIOWEro ToKa, BbipaXXeHHbIN B
NpouUeHTax, yCIIOBHO onpeaensitioT rno popmyne

Imax o Imin %« 100

Imax + Imin

rae Ima)( 4 Imin npeacrtaBltdAlT MakCnMmalribHoOE N MMHUMallbHOE€ 3Ha4YE€HWUA BOJIHBI TOKa COOTBETCTBEHHO.
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Mpunnoxenvne 00
(cnpaBo4HoOe€)

ConocTtaBneHue CTPYKTYpbl HACTOSLLEro cCTaHAapTa
CO CTPYKTYpOM NPUMEHEHHOro B HeM MeXAyHapoaHoro craHaapTa

[411.1 ConocraBrneHne CTPpyKTypbl HACTOAWLEro cTaHgapTa Co CTPYKTYPOU NPUMEHEHHOIO B HEM MEXAYHAPO4HOro
ctanpapta M3OK 60310:2004 npuBeaeHo B Tabnuue O1.1.

Tadbnwua O0.1

CTpyKTypa HACTOSALLEro craHgapra CTpykTypa mexayHapoaHoro ctangapta MoK 60310:2004
HomepHoU HomepHou
Pasgen | Nogpasnen [TyHKT [ToanyHKT ab3au Pasgen | MNoapasnen [TyHKT [ToanyHKT ab3au
NoANyHKTA NoOANyHKTA
— 3.1.1, 3.2.1 —
3.1—3.3 —
[lepevnc-
3.4—3.7 nedus 1—4
3 — 3 3.1—3.3 n3 32 1
3.8, 3.9 3.3.1, 3.3.2
— 3.3.3
3.10—3.15 3.3.4—3.3.9
4 _
5 5.1 4 4.1
e 6.1, 6.2 5 5.1,5.2
7 6
7.1.2.1,
o - 8. — — " 7 1 711, 7.1.2 7499
8.2 —
O 0.1, 9.2 8 8.1, 8.2
10 10.1, 10.2 O 9.1, 9.2
11.1.1— 10.1.1—
1.1 11.1.4 10 10.1 10.1.4
11.2.6.1, 10.2.6.1,
11.2.6.2, 10.2.6.2,
11.2.1— | 11.2.8.1— 10.2.1— 10.2.8.1—
1.2 11213 | 11.2.8.3, 10.2 10213 | 10.2.8.3,
11.2.11.1— 10.2.11.1—
11.2.11.3 10.2.11.3
11.3.1— 10.3.1—
11 11.3.5 10.3 10.3.5
11.3.6.1.1, 10.3.6.1.1,
11.3.6.1 1 1436.12 10.3.6.1 | 10.36.1.2
11.3 11.3.6.2.1, 10.3.6.2.1,
11.3.6 11.3.6.2 113629 10.3.6 10.3.6.2 10362 7
11.3.6.3.1, 10.3.6.1.1,
11.36.3 1 113632 10.36.3 | 10.36.1.2
11.3.7 10.3.7
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CTpyKTypa HacTosLero ctaHaapra

CtpykTypa mexayHapoaHoro ctangapta MOK 60310:2004

HomepHon HomepHou
Pasgen | MNoapasgen [TyHKT [ToanyHkT ab3au Pasgen | lNoapasgen [TyHKT [ToanyHKT abaau
NnoanyHKTa NoANyHKTa
ol . | 138 | Uraas 1038 | 53gs
11.3.9 10.3.9
HA —
Hb —
[Tpnnoxenns 1B [MpunoxeHne —
ar —
an —
Tabnuua 1
Tabnuua 1a —
— Tabnvua 2
— Tabnvua 7
Tabnuua 7a —

[TpumeyaHune— ConocraBneHne CTPYKTYpbl CTaHAAPTOB NPUBEAEHO, HAYMHASA C pasgena 3, T. K. Npeablay-
LWne pasgensl CTaHAAPTOB U UX UHbIE CTPYKTYPHbIE SMTEMEHTHI (3a UCKTIOYEHNEM NMPegnCcioBrs) NAEHTUYHDI.
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