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MpeaucnoBue

Llenn v npuHuunel cTaHgapTusauum B Poccuitckon Pegepaummn yectaHosneHsl PefeparnsHblM 3aKOHOM
0T 27 nekabpsi 2002 . Ne 184-93 «O TeXHNYECKOM PErynMpoBaHum», a npasuna NpUMeHeHNs HaLMoHanbHbIX
ctaHgaptoB Poccuitckonn deagepaunm — FOCT P 1.0—2004 «CtaHagapTunsaumnsa B Poccuinckon deaepaumu.
OcHoBHbIE NOMNOXeHUsI»

CBefeHUs1 o cTaHAapTe

1 NOArOTOBIIEH O6wecTBOM C OrpaHNYeHHON OTBETCTBEHHOCTLIO «LleHTp HopMaTUBHO-TEXHUYeC-
KO OKYMeHTauun «PernaMmeHT» Ha ocHoBe COBCTBEHHOrO ayTeHTUYHOIo NepeBoAa Ha PYCCKUA A3bIK MeX-
OYyHapoA4Horo cTaHdapTa, yKkasaHHoro B nyHkTe 4

2 BHECEH TexHun4yeckum koMUTeTOM Mo cTaHdapTusaumn TK 45 «XKenesHogopoKHbIA TpaHcnopT»

3 YTBEP>XOEH W BBELEH B AENCTBWE Mpukasom defepansHoro areHTeTsa rno TeXHUYeckomy
perynuposaHuo n MmeTtponorin ot 13 aekabps 2011 r. Ne 1158-cT

4 HacToswuii ctaHaapT siBNsieTcs MoAUULIMPOBaHHBIM MO OTHOLLIEHMWIO K MEXAYHapoaHOMY cTaHdap-
Ty MOK 60310:2004 «XKeneaHogopoXHbIN TpaHenopT. Tsarosble TpaHchopMaTopbl N MHAYKTOPLI NOABUXKHOMO
coctasa» (IEC 60310:2004 «Railway applications. Traction transformers and inductors on board rolling
stock») nyTeM BHECEHWS TEXHUYECKNX OTKNOHEHNI, 06 bACHEHWE KOTOPbIX NPUBEAEHO BO BBEAEHUN K HACTOSI-
LeMy cTaHgapTy.

HaumeHoBaHWe HacTosLero cTaHaapTa U3MEHeHO OTHOCUTEbHO HaUMEeHOBaHWS YKazaHHOro Mexay-
HapodHoro ctaHgapTa Ansa npuseaeHus B cootseTcTBre ¢ FOCT P 1.5 (nyHkT 3.5).

B HacTosilLeM cTaHAapTe NCKYEH TEKCT MeXAyHapoaHoro cTaHaapTa Ha cpaHLy3ckoMm asbike (fr).

B HacToslem cTaHdapTe peanun3oBaHbl TpeboBaHWA TexHW4eckoro pernamenta «O GesonacHocTU
Kene3HoOOPOXKHOrO TMOABMXKHOIG cocTaBa» MNPUMEHUTENbHO K OOBEKTY TeXHUYEecKoro perynuposa-
HWUS1 — peakTopam U peakTopHOMY 0O0pYyAoBaHWIo AN 3NEKTPOBO3OB W 3MEeKTPOoNnoe3aos, a Takke Tpebosa-
HMA TexHudeckoro pernameHta «O 6e30MacHOCTU BbICOKOCKOPOCTHOMO XenesHOAOPOXHOro TpaHcnopTay
NMPUMEHNUTENMBHO K 0O BEKTY TEXHNUYECKOrO PErynmpoBaHnsi — peakTtopam U peakTopHoMy 060pyaoBaHuio Anst
XKene3HOOOPOXHOro MOABUXHOIO CocTaea:

- nyHkTol 9.2, 10.2, nogpasgensl A6.1.1—06.1.6 cogepxaT MUHUManLHO HeobxoaumMble TpeboBaHUA
6e3onacHocTy;

- pasgen [b.5 yctaHaBnusaeT npasuna oTbopa 0b6pasLoB AN Lienei NoATBepKAeHUs1 COOTBETCTBUS;

- nyHkTbl 11.3.3—11.3.9, 1B.2.1, pasgen [15.4 yctaHaBNMBaloT MeTOoAblI TPOBEPKA MUHUMANbLHO HEO6-
X04MMbIX TpeboBaHMin 6e3onacHOCTN ANA OCYLIECTBIIEHNS OLIeHKN COOTBETCTBUS

5 BBEJEH BMEPBbLIE

UHopmayust 06 USMEHEHUsIX K HacmosuweMmy cmaHlapmy nybrukyemcsi 8 exXe200HO u30asaemMoMm
UHhopMayUoHHOM yKkasameile «HayuoHanbHble crmaHdapmbl», @ meKcm usMeHeHull U ronpasok — 8 exe-
MecCAYHO u3dasaeMbix UHOPMAUUOHHLIX yKasamensix «HayuoHanbHblie cmaHOapmbi». B crny4yae nepe-
cMompa (3aMeHbl) unu OMMEeHb!I Hacmosweao cmaHOapma coomeemcmeyioujee yeedomiieHue bydem
0nybrIuKO8aHO 8 exeMecsIHHO uzdasaeMoM UH(DOPMaUUOHHOM yKa3zamerne «HayuoHanbHblie cmaHdapmbly.
Coomeemcmasyroujasa uHgopMmauyusi, yeedoMneHue u mekcmsl pa3Meljaromcs makxe 8 UHgopMayUuoHHoOU
cucmeme obuwe2o rosb308aHuUs1 — Ha oghuyuanbHoM calime PedepallbHO20 a2eHmemaea rioc MexHU4eCcKoMy
peaynuposaHuio U MempoJsioauu 8 cemu ViHmepHem

© CraHgapTuHdopm, 2013

HacToawui ctaHgapT He MOXeT GbITb NOMTHOCTLIO I YaCTMUHO BOCMPOM3BEAEH, TUPAXXMPOBAH U pac-
npocTpaHeH B kayecTBe oduLmanbHoro usgaHusa 6es paspelleHus deaeparnsHOro areHTCTBa nNo TeXHUYECKo-
MY perysiupoBaHuio 1 MeTponorm
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BeeneHue

B HacTosilmi cTaHAapT BKAKOYEHbl AOMOMHNTENbBHBIE MO OTHOLUEHWUO K MeXAyHapodHOMY CTaHZapTy
M3K 60310:2004 TpeboBaHus, oTpaxarLwme NoTpebHOCTN HaunoHanbHoN akoHOMUKN Poccuitckoih deaepa-
LMK1 1 0COBEHHOCTU U3NOXKEHNS HaLMOHaMbHBIX cTaHaapToB (B cooTBeTcTBUM ¢ FTOCT P 1.5), a UMeHHo:

- nepeodopmMrieHbl pazaen «HopMmaTUBHbIE CChINKNY C AOMOMHEHNEM ero NepeYyHem CCbINOYHbIX Halu-
OHanbHbIX N MEXrocyaapCTBEHHbIX CTaHAapTOB, UCMOMb30BAHHLIX MPU YCTAaHOBAEHNN AONONHUTENBHBIX Tpe-
©0oBaHWiA, 1 pasgen « TepMUHbI 1 onpeaeneHns».

CTtaHgapTbl, 4ONOMHUTENbHO BKIOYEHHbIE B HACTOSALWMUIA CTaHaapT, BbideneHsl B pasgene «Hopmatus-
Hble CCbINKM» NONYXUPHBLIM KYPCUBOM,

CBefeHnsi 0 COOTBETCTBUM CCbIMTOYHBIX HALMOHAMNBHOMO U MEXrocyAapCTBEHHbIX CTaHAapTOB MeXay-
HapodHbIM CTaHg4apTaM, UCMONb30BaHHbLIM B KadecTBe ceblftouHbIX B MOK 60310:2004, npuBeaeHbl B Npuno-
xeHun JA;

- BBeeHbl AOMNONHNUTENbHbIE MOMOXEHUSA. OTU NMOMOXEHNSA NpMUBEeAEeHbl B AONOMHUTENILHOM NMpUoxe-
Hun OB;

- BKItOYeHbl AoNoNHUTENbHBIe cnoBa (paskl, ceblnkn). MNpu 3TOM AOMONHUTENbHLIE ClOBA, BBEAEH-
Hble B TEKCT HacTOsILLEero cTaHaapTa Ans ydeTta B Hem NoTpebHocTen HaLMoHanbHOM 3KOHOMUKK Poccuidckoi
Peaepaumu, BelgeneHbl NOMY>KUPHBIM KYPCUBOM, 8 06 bSICHEHWS NPUYNH UX BKITFOYEHUS MPUBEAEHbI B CHOCKaX;

- BHeceHbl TexHu4Yeckne OTKMOHEHUA HernocpeAcTBEHHO B MCMOMb3yeMbI TEKCT B BUAE U3MEHEHUS
oTAenbHbIX hpas (CNos, 3Ha4YEeHUn nokasaTenen, ccblok), KoTopbie BbliAemneHbl B TeKCTe Kypcusom. BHece-
HMe yKasaHHbIX TEXHUYECKNX OTKIOHEHWA HanpasneHo Ha yvyeT ocobeHHocTeln obbekTa cTaHAapTU3auun,
XapakTepHbIx Ans Poccuiickoin ®egepaunu, 1 uenecoobpasHocTb UCMONb30BAHMA CCbINTOYHBLIX HaLMoHanb-
HBIX U MEXrocy4apCTBEHHbIX CTaH4apTOB BMECTO CChIMOYHBIX MeXAyHapOo4HbIX CTaHAapTOB;

- B pasgensl 3, 8, 9 1 11 BHeCeHbl TeXHUYeCcKMe OTKNOHeHUs No oTHoweHuto K MOK 60310:2004. Yka-
3aHHblIe TEXHUYECKMEe OTKIOHEeHUS BblAeNeHbl BepTUKanNbHOW NMHUEN, pacnonoXeHHOW Ha Nonsix crnesa oT
M3MEHEHHOro TEKCTa Ha YETHOWN CTpaHuLe 1 CpaBa Ha HEMEeTHON, a 3aMeHeHHbIN TeKCT ¢ 06bACHeHUeM npu-
YMHbI 3aMeHbl NMpMBeAeH B AONONHNTENBHOM NpunoxeHnn AB;

- B pasgen «TepMUHbl 1 onpeaeneHust» BKIIOYEH psf AONONHUTENbHBLIX TEPMUHOMOTMYECKUX cTaTen
AnA TePMUHOB, KOTOPLIE UCMOMb30BaHbl B HACTOALWEM cTaHaapTe, HO He ycTaHoBneHbl B MOK 60310:2004.
OTK QoNoNHUTENbHbIE CTaTby BbideNeHbl NyTeM 3akMio4YeHUs1 B paMKn U3 TOHKUX NWHUIA. B aTOT pasgen He
BKITHOUEHbI MYHKT 1 0TAeNbHasi TePMUHOMOrMYEcKas CTaTbsl, KOTOPble NPpUBeAeHbl B 4ONONMHUTENBHOM NPUno-
xeHun A

- U3MEeHeHa CTpyKTypa HacTosilero ctaHgapta. CpaBHeHWe CTPYKTypbl HacTosiero craHgapTa co
cTpykTypoint MOK 60310:2004 npuBegeHo B AOMOSTHATENLHOM NpunoxeHuu O0.
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HAUMWOHANbHBLIK CTAHOAPT POCCUMUCKOW GEAEPALUUMU

TPAHC®OPMATOPbLI TATOBbLIE U PEAKTOPbI XKENE3HOOOPOXHOIO
noaABMXHOIO COCTABA

OcHOBHbIe napamMmeTpbl U MeTOObI UCNbITaHU

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

DaTta BBeaeHna — 2013—01—01

1 O6nacTb NpMMeHeHUus

Hactoawuin craHgapT pacnpocTpaHAeTCA Ha TAroBble TpchcbopmaTopbl, yCTaHaBnMuMBaemMble Ha
Xene3Ho4opOoXKHOM NoABMXKHOM COCTaBe, U peaKTopbl, BKIOYaeMble B CUITOBbIe U BCOMoraTesibHble uenn
XKene3Ho4O0POXKHOIC NoABUXHOIC cocTasa.

MpumedyaHuns

1 BHacmosuwem cmaHdapme mepMUH «UHOYKMOP» 3aMEeHEeH Ha MepMUH «peakmop» . Peaktopamn MoryT 6biTb:

- (OUNbTPOBLIN peakTop;

- CrNaXuBaloLWUi peakTop;

- KOMMYTUPYOLWUIA peakTop;

- 3alUMTHBIN peakTop B CTaTUHECKMX CUMOBLIX Npeobpasosartensx;

- VHOYKTUBHbIE WYHTBI TArOBLIX ABUraTenew;

- peakTopbl, UCMoNb3yeMble Arsi nepexoaa Mexay no3vuusiMm nepekniovaTens oTBeTBNeHni 06MoTok TpaHcdop-
maropa;

- peakTopbl TOPMO3HOWM Lienu;

- peakTopbl noMmexonoaasrieHus.

2 KTsrosbim TpaHcopmaTopam npumensiioT Tpeboanus FTOCT P 52719, ecnu oHM HE NPOTMBOPEYaT HaCTosILLEMY
cTaHaapry.

3 nsiTpaHcchopMaToOpOB peakTOPOB CTAaTUUECKUX CUINOBLIX Npeobpa3oeaTtenen cnegyeT Takcke NPUMeHsITb Tpe6o-
BaHusi TOCT P 54800.

Hacrosiumin ctaHaapT no cornacoBaHuio Mexay notpebutenem U U3rotToBUTENEM Taloke MOXeT pac-
NpoCTPaHATLCA Ha TAroBble TpaHchopmMaTopbl TpexdasHoro NnepeMeHHOro Toka XenesHoAopoXHOro noa-
BUXXHOrO cOCTaBa, Monyvyawwme nuraHMe CO CTOPOHbI KOHTaKTHOW ceTu, M Ha TpaHcgopmaTtopsl,
BKJIlOYaeMble B oAHOMasHble U MHorodasHble BCoMoraTesibHble Lienu XenesHoA0poXKHOro NOABWMKHOMO
COCTaBa, 3a UCKITIoYEeHEM U3MePUTESbHBIX TPaHCOPMaToOpPOoB U TPaHCHOPMATOPOB C HOMUHASLHOW BLIXOA-
HOW MoLLHOCTLIO HWke 1 KBT ana ogHodasHbix unu Huke 5 kBT ana MHorodasHbix TpaHcgopMaTopos.

Hacroswmin ctaHgapT He pacnpocTpaHAeTCA Ha BCnomoraTenbHoe obopyaoBaHue, Hanpumep Ha
YCTPOICTBa NepekiodueHns! BLIBOAOB 0OMOTOK, Pe3ncTopbl, TeNNOo0OMeHHUKU, BEHTURSATOPLI U T. A4., Npea-
HasHauyeHHoe Ans YCTaHOBKW Ha TArosble TpaHcopMaTopbl UNN peakTopel, KOTopoe cneayeTt UCMbITLIBaTb
OTAerNbHO COrfacHo COOTBETCTBYIOLIMM NpaBunam.

Ecnu ycTpoiicTBa nepekrnioyeHns BbIBOAOB ABNAIOTCA HEOTbeMNEMON HYaCTbIOo TATOBLIX TpaHcopmaTo-
pOB, TO OHWU HEe MOTYT OTAENATLCS OT HUX, NOKa TAroBble TpaHchopMaTopbl UCMLITLIBAOT.

Knumamuyeckue ucrnonHeHus u ycnoeua akcnnyartauun — B cootsetcteun ¢ FOCT 9219 (nodpasde-
bl 2.1 u 2.2 coomeemcmeeHHo)*.

* TMpuBeaeHHbIe AONONHUTENBHbIE NO OTHOWEHMIO K M3K 60310:2004 TpeboBaHusi HanpaeneHbl Ha obecnevexHne
CTOMKOCTM TpaHC(OpMaToOpoOB M PeakTOPOB K BO3AEWCTBUIO KNMMAaTUYECKMX BHELLHMX BO3AeUCTBYIOWMX hakTOpoB no
FOCT 15150.

UspaHne ocpmumanbHoe
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IMepeyeHb pa3denos, nodpasdesioe U NYHKMOS, MO KOMOPbLIM He06X00UMbBI co2alleHue Mexoy
nompebumesieM U us2omoeumersneMm unu npedocmassieHue GonosHUMenbHoU uHgopmayuu unu
donosiHUMenbHbIX MeXHUYecKux mpe6oeaHull nompebumenemM unu us2omoeumersem, npueedeH e
npunoxeHuu A*.

2 HopmaTuBHbIe CCbINKU

B Hacmosiwem cmaHdapme Ucronb308aHbl HOpMamueHble CeblfIKU Ha criedyroujue cmaHdapmei:

FOCT P 15.201—2000 Cucmema pa3pabomku u nocmaHoeku npodyKyuu Ha npouseodcmeo.
Tpodykyus npoussodcmeeHHO-MeXHUYECKO20 Ha3HavyeHus. [Topsdok pazpabomku u nocmaHoeKuU
npodykyuu Ha npou3zsodcmeo**

FOCT P 52719—2007 TpaHcghopmamopsi cunossie. Obujue mexHudeckue ycrnosust

FOCT P 54800—2011 (M3K 61287-1:2005) lNpeobpazosamenu rnonynpoeodHUKosble cunosble 0
XKerne3Ho00poxXHO20 Mo08UXHO20 cocmasa. Xapakmepucmuku U Memods! ucrnsimaHul

IFOCT 1.5—2001 MexaocydapcmeeHHass cucmeMa cmaHOapmu3sayuu. CmaHAapmbl Mexzocy-
dapcmeeHHble, npasuna u pekomeHOayuu no MmexezocydapcmeeHHoli cmaHdapmu3ayuu. O6ujue
mpe60oe8aHusi K MoOCMpPOeHUIo, U3T0XeHUI0, 0¢hopMIIeHUI0, codepiaHuio U 0603Ha4YeHuo™*

FOCT 12.2.024—87 Cucmema cmaHOapmoe 6e3onacHocmu mpyoda. lym. TpaHcghopmamopsi
cusiosble MacsissHble. HopMbl U MemoObl KOHmMpons**

FOCT 1516.2—97 3nekmpoob6opydoeaHue U 3/IeKMPOYCMAHOBKU MNepeMeHHO20 MmoKa Ha
HanpsixeHue 3 Ke u ebiwe. O6ujue MemoOs! ucnbimaHull asiekmpuyeckoll npo4Hocmu usonayuu™*

FOCT 3484.1—88 TpaHcgbopmamopsi cunosbie. Memods! anekmpoMagHUmHbIX ucrbimaHul

FOCT 3484.2—88 TpaHcehopmamopsi cunossle. VicnbimaHus Ha Hazpes

I'OCT 6962—75 TpaHcnopm anexkmpudpuyupoeaHHbIli ¢ NuMaHueM om KOHMakmHol cemu.
Ps10 HanpsixeHuUu**

FOCT 8865—93 Cucmemsi anekmpuyeckol usonsyuu. OyeHka Hagpesocmolikocmu U Knaccuguka-
yus

FOCT 9219—88 Annapamesi anekmpuyeckue mszosbie. Obujue mexHudeckue mpebogaHusi

I'OCT 14794—79 Peakmopbl mokoozpaHu4yueaioujue 6emoHHbie. TexHuU4Yeckue ycnoesusr™*

FOCT 15150—69 MawuHbi, npubopsi u Opya2ue mexHuyeckue usdenus. VicrionHeHus Ons pas-
NUYHbIX KNTUMamu4veckux palioHoa. Kamezopuu, ycnoeus akcrilyamayuu, XxpaHeHuUs1 U mpaHcrnopmu-
poeaHusi 8 Yacmu eo3delicmeust KTuMamu4eckux ¢hakmopoe eHewHell cpedbi**

FOCT 16962.1—90 U3denus snekmpomexHuyeckue. MemoOdbl ucnbimaHuli Ha cmolikocmb K
KnuMamu4ecKkum eHeWHUM go3delicmeyroujum hakmopam™*

FOCT 16962.2—90 U3zdenus snekmpomexHuyeckue. MemoOdsbl ucnbimaHuli Ha cmolikocmb K
MexaHuUYecKUM 8 HeWHUM eo3delicmeyroujuM hakmopam™*

FOCT 17516.1—90 U3denus anekmpomexHuyeckue. O6ujue mpebosarusi 8 Yacmu cmolikocmu
K MeXxaHUYyecKuM eHeWHUM eo30elicmeyrowuM hakmopam

FOCT 18321—73 Cmamucmuyeckulli KoHmponb kadecmea. MemoOs! cny4yaliHo2zo om6opa
ebI60poK wmy4Hol npodykyuu™*

IF'OCT 18620—86 U30denusi anekmpomexHuveckue. Mapkupoeka™™

I'OCT 18624—73 Peakmopb! annekmpuyeckue. TepmuHbl U onpedeneHust™*

I'OCT 20243—74 Tpancgopmamopbl cunoenie. MemoOdb! ucnbimaHuill Ha cmollkocmb npu
KOPOMKOM 3aMbIKaHUU™*

OCT 22756—77 TpaHcdhopmamopsbi (cunoeble U HanpsxeHus)) u peakmopbl. Memodsb! ucnbi-
maHnus anekmpu4yeckoll PoYHocmu usonayuu™

FOCT 30830—2002 TpaHcghopmamops! cunossie. Hacme 1. Obwjue nonoxeHusi

* BBepeHue AaHHOIo TekcTa 06yCNOBNEHO HEOBX0ANMOCTBIO NPUBEAEHUA CCbINKU B TEKCTE Ha NpUIoxeHue A B Co-
oteetcreum ¢ [OCT 1.5 (nyHkT 3.12.8).

** [NpuBeAeHHbIe MEXToCcyJapCTBEHHbIE M HAUMOHANbHbIE CTAHAAPTLI UCNONB30BaHbI NPU YCTaHOBIEHUU JONONHU-
TenbHbIX TpeboBaHWI K 06bekTam cTaHgapTU3aumnn.
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MpuMeyaHune— lNpy Nonb3oBaHNM HACTOSILLMM CTaHAAPTOM Lienecoobpa3Ho NpoBepuTs AWCTBUE CChINOou-
HbIX CTAHAAPTOB B MHPOPMAaLMOHHON cucTeme obLLEero nonb3oBaHna — Ha ouLmansHoM caiite degepanbHOro areHT-
CTBa MO TEXHNYECKOMY PErynmpoBaHuio U MeTPonorum B cetv VIHTepHeT nnm no exerogHo naaasaemMomy UHPOpMaLMOH-
HOMYy yKasaTento «HaunoHanbHble cTangapThi», KOTOPbIV Ony6GnyKoBaH No COCTOSHUIC Ha 1 siHBapPs TEKYLLEro roga, v no
COOTBETCTBYIOLMM EXeMeCsHHO U3gaBaeMblM MHPOPMaLMOHHbLIM yKa3aTensiM, onyGrMKoBaHHLIM B TeKyLwem rogy. Ecnv
CCbINOYHbIA CTaHAAPT 3aMeHeH (M3MEHeH), TO NPU MoNb30BaHUU HACTOSALWMM CTaHAAPTOM CriedyeT PyKOBOACTBOBATLCS
3aMEHSIIOLLMM (M3MEHEHHbIM) CTaHAapTOM. ECnin cCbiNOouHbIN CTaHgapT OTMEHeH 6e3 3aMeHbl, TO MONOXeHNe, B KOTOPOM
faHa CCblflka Ha Hero, MPUMEHSIETCA B YaCTW, He 3aTparvBalowwen a1y CCbinky.

3 TepMuHbI 1 onpeaeneHns

B HacTosilwem cTaHgapTe ONns TAroBbIX TpaHcopMaTopoB npumeHeHbl TepMuHbl no MTOCT 30830,
Ans peakTopoB — TepMuHbl No FOCT 18624, a Takke crneytoLlie TEPMUHBI C COOTBETCTBYHOLLIMMU ornpeae-
neHnaMu:

MpumedaHune—Cwm. [1B.1 (npunoxerne [B).

3.1 TaroBbIA TpaHchopmMaTop (traction transformer): TpaHccopmaTop, npegHasHaYeHHbIA ANs ycTa-
HOBKW 1 paboTbl Ha Xene3Ho4OPOXHOM MOABWMXKHOM COCTaBe, HeMoCPeACTBEHHO NOAKIMIOYEHHBIN K KOHTaKT-
HOW ceTW U ABNAIOLLMIACA MEPBUYHBIM UCTOYHUKOM MUTAHWUSA ero CUCTEM.

3.2 ycTpoicTBO NnepeknoveHus BbIBOAoOB o6MoTOK (tap changer): YCTpoWcTBO, NpeaHasHaveH-
Hoe AN U3MEeHeHUs1 cCoeMHEHWNIA BEIBOAOB OBMOTOK Mexay cobon Unn ¢ BBOAOM.

3.3 HanpsikeHUMe KOpOTKOro 3aMblkaHuUs TpaHcdopmaTopa (impedance voltage): HanpspkeHue
KOPOTKOro 3amblkaHusi napbl 06MOTOK A4St ABYXOBMOTOYHOIO 1 TPU 3HAYEHUS HaNPshKeHUs! KOPOTKOrO 3aMbl-
KaHus 4ns Tpex nap o6MOTOK: BbICLLEro U HU3LLero, BbICLIero U cpeaHero, CpeHero 1 HASLLIEro Harnpsbke-
HUSt — Ons TpexoBbMOoToYHOro TpaHcdopmMartopa.

[FOCT 16110—82, ctaTtbk 6.15 1 9.1.5 cooTBETCTBEHHO]

MpuMedaHune— [JaHHble TEPMUHBI NPUMEHEHDBI B HACTOSILLEM cTaHaapTe, Ho oTcyTeTBytoT B MOK 60076, Ha
KOTOpbLIV npmeeaeHa ceoinka B M3K 60310.

3.4 peaktopbl nepemeHHoro Toka (inductor for alternating current): PeakTopel, kKOTOpble nponyckatot
nepeMeHHbIA TOK AN KOMMYyTaLuy, 3auTbl UM punbTpauumn, HanpuMep peakTopsbl, UCNonb3yeMble Anis
nepexofa Mexay no3vuusiMuM yCTpoOMCTBa NepeksiioueHns oTBeTBNeHUIn 06MoToK TpaHcdopmaTopa, peakTo-
Pbl TOPMO3HBIX Lienen KOMNeKTOpHbIX ABUratenei nepeMeHHoro Toka, peaktopbl MOMEXOoNoAaBneHns U T. a.

3.5 peakTtopbl noctosiHHoro Toka (inductor for direct current): PeakTopbl, KoTopble nponyckawoT
MOCTOSIHHBLIA TOK C ManbiMA UMM HE3HAYUTENbHBIMU KOMMOHEHTaMWU NEpPEeMEeHHOro ToKa Ans KoMMyTauuu,
3awWuThl UK unbTpauum, Hanpumep (UNbTPOBbIE peakTopbl, MHAYKTUBHLIE LYHTLI TArOBLIX ABUraTenen,
peaKkTopbl TOPMO3HBIX Lienein ABuratenei NoCTOSIHHOMO Toka U T. 4.

3.6 peakTopbl nynbcupyloulero Toka (inductor for pulsating current): Peakropbl, koTopble nponycka-
tOT MOCTOSIHHbIN TOK CO 3HAYMTENLHOWM NepuoanyYeckoin nynbcaunen 4ns KOMMyTauuK, 3alWwmTsl v puneTpa-
Lun, Hanpumep CriaXvBaloLmve peakTopbl TArOBbIX ABUraTeneni u T. a.

3.7 peakTopbl npeobpasoBartenen (inductor for convertor): PeakTtopbl, BCTPOEHHbIE B 3MEKTPOHHbIE
cunoBble NpeobpasoBaTeny Ans KOMMYTaLUMK, 3alWKUTbl UK hunbTpaLmn.

3.8 MHOYKTUBHOCTL NepeMeHHOro Toka (a.c. inductance): MHAYKTMBHOCTb, NonyyaeMas us nsmepe-
HUSA NepeMeHHOro Toka, MPOoNyckaeMoro peakropom, Npu NUTaHuM CUHyconaanbHbIM NepeMeHHbIM Hanpske-
HWeM 3afaHHOW BEeSTIMYUHBI 1 4YacCTOThI.

3.9 nepexopHasa UHAYKTUBHOCTL (transient inductance): MHAyKTUBHOCTL, NonydyaemMas U3 ocLUNo-
rpamMmMbl 3anncK Toka B peakTope U HanpsbkeHus Ha 0bmoTKe peakTopa.

3.10 HoMMHanbHbIe NapamMeTpbl peakTopoB (rated values of inductors): HoMuHansHble napameTpbl
1 YCMOBUS 3KCyaTauum (ToK, HanpsbkeHue, YactoTa, AnUTENbHOCTb, PaboyuniA LUK, BEHTUMALMA U T. A4.),
KOTOpble AOJDKHbI UMM rapaHTUPOBAaTLCA M3rOTOBUTENEM, UNU NpeAcTaBNATbCA UM AN COrnacoBaHuA C
noTpebutenem nepen npoBeaeHUEM UCTILITAHUIA.

3.11 HoMuHanbHoe HanpsbkeHue (rated voltage), Uy (Uy): HanpsxeHne npu HomuHanbHown yacrore,
npuknagbiBaeMoe Mexay NMMHeNHbIMA BbiBoAamMn 06MOTKM.

3.12 makcumanbHoe pabouee HanpsbkeHue (maximum operating voltage), Uy axe (Umax): Hanbons-
Wwee HanpsbkeHue Mnpyu HOMUHANBLHOW YacToTe, NPU KOTOPOM PEaKTOp COXpaHsieT CNocoBbHOCTb NPOACMXKU-
TenbHoW paboTbl 63 NpeBbILLeHUs 3a4aHHbIX TeMnepaTyp Harpesa.
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3.13 HoMUHanbHOe HanpsbkeHue usonauum (rated insulation voltage), Uy,, (Uym): Hanpspkenne npu
HOMMHAJILHON YacToTe, NPUKNaabIBaeMoe Mex/y BbIBoAOM 0GMOTKW 1 Kakoit-nnbo Apyrow Lenbio Uiy nposo-
AdLlein YacTbio, Haxoaalleincsa BHe 0OMOTKM.

3.14 HoMuHanbHas MolHocTb (rated power), Qy (Qy): PeakTuBHas MOLLHOCTbL peakTopa, 3ajaHHas
ana paboTbl NPY HOMUHANbLHBIX HAMPSHKEHUU U YacToTe.

3.15 HoMUHanbHbIA Tok (rated current), 4 (Iy): Tok, NponyckaeMblii peakTopoM MPU HOMUHASbHBIX
MOLLHOCTU U HanNpsbKeHUn.

3.16

unTerpan Qxoynsa (Joule integral): YcnosHas BenuunHa, xapakrepusylollas Tennosoe Aeictsne
TOKa KOPOTKOroO 3aMblkaHWUs Ha paccMaTpUBaEMbIA SNIEMEHT 3NEKTPOYCTaHOBKW, YUCNEHHO paBHasi uHTerpa-
ny oT KBagpaTa ToKka KOPOTKOro 3aMblkaHusl MO BpeMeHu, B Npeaenax oT HavanbHOro MOMeHTa KopoTKoro
3aMbIKaHUA 40 MOMEHTa ero OTKIIOYEHUS.

[FOCT 26522—85, ctatbs 89]

MpumeyaHune— [aHHbiii TEPMUH NPUMEHEH B HACTOSILLIEM CTaHAapTe, Ho oTcyTeTByeT B MOK 60289, Ha koTo-
pbii npuBegeHa cebinka B MOK 60310.

4 Knaccudmkaums

B HacTosilem cTaHaapTe MpuUHsATa cregylowas knaccugukaumsa TAroBblX TpaHcdopmartopoB (da-
nee — TpaHchopMaTopbl) U peakTopoB.

4.1 B 3aBACUMOCTU OT YCTPOICTBa, 0BYCNOBNEHHOrO U3MEHEHNEeM BTOPUHHOIO HanPsHKeHUs TAroBbIX
ueneit noa Harpyskoit, TpaHcgopmaTtopbl MOryT GbITb KnaccuuumnpoBaHb! Kak:

- TpaHchopMaTopbl ¢ NOCTOSAHHLIM KO3thduuUeHToM TpaHcdopMaLuuu;

- TpaHcthopMaTopbl C HU3KOBOMLTHLIM OTBETBEHUEM,;

- TpaHcdopMaTopbl C BLICOKOBOSILTHEIM OTBETBIEHUEM.

4.2 B COOTBETCTBMM C MCNOMb30BaHUEM PeakTopbl MOTYT BbITb KnaccuuuMpoBaHbl Kak:

- peakTopbl NepeMeHHOro ToKa;

- peakTopbl MOCTOSIHHOMO TOKA;

- peakTopbl NYNbCUPYHOLLIErO TOKA;

- peakTopbl NpeocbpasosaTenein.

MpumeyaHune—Cwm. [OB.2 (npunoxenve [B).

5 BbiBoabl

[ns nsmeHexus koadduumneHTa TpaHcgopmauun TpaHcdopMmaTopa 0gHa UM HECKOSbKO ero 06MoTokK
MOryT 6bITb 060PYAOBaHbI MPOMEXYTOYHBIMU BbIBO4AMU, KOTOPbIE YKa3biBAOT HA CXEMe U B TEeXHUYECKUX
YCINOBUSIX C NPUBEAEHUEM NX MaKCUMaITbHbIX pabounx xapakTepuUcTuk.

5.1 OcHOBHOW BbIBOJ,

OCHOBHBIM BbIBOJOM CUMTAETCS BbIBOA, KOTOPbIA MO3BOMAET NofyYaTb HOMUHarbHOE HanpsXeHne Ans
NUTaHUA TArOBbLIX ABUraTenen Npu HoMMHansHOM NoTpebnaemMomM Toke, a 0bMoTka TpaHcgopmaTopa co CTo-
POHbI KOHTAKTHOW ceTu nony4aeT NUTaHue NPU HOMUHANMLHOM HaMpPSXXeHUN 1 HOMUHAMbHOR YacToTe.

OcHOBHEIE BbIBOAbLI HEODXOAUMO yKa3biBaTb Ha TpaHcopMaTope, ecriv 06MOTK/ CO CTOPOHbI KOHTaK-
THOW CETU 1 TAroBble 0OMOTKM UMEIOT NMPOMEXYTOUHbIE BbIBOADI.

Ons >»xenesHogopoXXHOro NoABMKHOIO coctaBa, paboTatolero Ha HeCKOMNbKNUX CUCTeMaXxX TokKa, OCHOB-
Hble BbIBOAbI MOMYT ObITb PA3NNYHBIMK AMA KaXA0N CUCTEMBI.

[nst ocHOBHOro M Apyrux BbIBOAOB AOMMKEH ObiTb onpeaeneH 1 ykasaH B TEXHUYECKMX YCMOBUSIX Ha
TpaHchopmaTop KoadnUNEHT TpaHcdopMaL K NP XONOCTOM Xoae.

6 HomuHanbHble HanpsXKeHMA 0OMOTOK TpaHcthopmMaTopoB

6.1 HoMuHanbHoe HanpsbkeHUe coO CTOPOHbI KOHTAKTHOMN CEeTH

HoMuHansHbIM HanpsaXXeHnem Co CTOPOHbI KOHTaKTHOW ceTun cumTaeTcst cpegHeKBagpatTudeckoe Hanpa-
XeHune, NnpuknagbiBaeMoe B HopMarbHbIX paGoqu ycnoBuax Krpynne obmoTOoK CO CTOPOHbI KOHTaKTHOM ceTun.

4
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Ecnu obmoTka umeet NMPOMEXYTO4YHbIE BbIBOAbI, TO HAanpsXXeHUuMeMm OCHOBHbIX BbIBOOB 0B6MOTKM aBNaeTcA
HOMUHaNbHOE HanpskKeHUe CO CTOPOHbI KOHTaKTHOW CEeTU.

Ecnn uHoe He cornacoBaHo Mexay I'IOTpeﬁlATeJ'IeM N unsroTosuTenem, To HoMMHalribHoOe HanpsXXeHne Co
CTOPOHbI KOHTAKTHOW ceTn 3ajaeTcsl paBHbIM HOMWHaNbHOMY HanpsPKEHUIO TArOBOMA CUCTEMbI.

MNpumeyaHun e — HomMHanbHble HAaNPSHKEHUA CO CTOPOHBI KOHTAKTHOM ceTU ycTaHoBrneHbl FOCT 6962.
6.2 HomuHanbHOe HanpsiXxeHue BTOPUYHON OBMOTKMN

HoMuHanbHbIM HanpsbKeHueM BTOPUYHON 06GMOTKM TpchcbopmaTopa cHUTaeTcd cpeaHekBagpaTtudec-
Koe HanpskeHWe XonocToro xoa Ha ee BbiBogax, Korga 0CHOBHOWM BbiBog 0OMOTKMU TpaHccopmMaTopa co CTo-
POHbI KOHTAKTHOW CETU NUTaeTcsl MPU HOMUHANLHOM Hanps>XeHUU U HOMUHANbLHON YacToTe.

7 HoMuHanbHasa MOLLHOCTb

TaroBble TpaHchopmaTopbl 06bIMHO UMEIOT HECKOSIbKO BTOPUYHBIX 0OMOTOK (Hanpumep, Tari, BComo-
ratenbHble, aHeproobecneyeHus coctasa). HoMUHanNbHYO MOLWIHOCTb B KWITOBOSIbT-aMnepax KaKOoW U3
obmoTOK, onpeaeneHHy B Bue NpousBeaeHUS HOMUHANBHOTO HANPAXXEHUSI U HOMUHATBHOTO TOKa 0BMOTKH,
YKasbIBaloT B TEXHUYECKUX YCINOBUSIX Ha TpaHcgopmaTop.

HoMuHanbHble NnapameTpbl TpaHcopMaTopa OTHOCATCA K NPOAOIKUTENBHOMY PEXUMY paboThI.

HoMuHanbHbIM TOKOM OBMOTKM cUMTaeTCa TOK, KOTOPbIA 3Ta 06GMOTKa MOXET BblAEPXXUBaTb NOCTOAHHO
6e3 npeBbILLEHUA Npedena TeMnepaTypbl HarpeBa, yCTaHOBMEHHOro B pasgene 9. Ana TAroso o6MoOTKA
HOMUWHarbHbIA TOK 4OSMKEH COOTBETCTBOBaTL TOKY OCHOBHOTO BbiBoAa. [lJaHHOe onpeaeneHne HOMUHaNbHOro
ToKa NpUMeHsieTcs Toraa, koraa apyrue obMoTkn, HaxoaswWwmecs Noa Harpy3kon, NUTaT CBOU HOMUHANbHbIE
HarpysKku.

MpnmedaHun e — HoMMHanbHass MOLWHOCTL OBMOTKM TpaHcdopmaTopa CO CTOPOHbI KOHTaKTHOW CETU MOXET
ObITb MEHbLUE CYMMbl HOMUHAMNBHbBIX MOLHOCTEN €€ Pa3NUyHbIX BTOPUYHBIX OBMOTOK; 3TO NpMeMnemo, Hanpumep, Ans
TpaHcdopmaropa, eQMHCTBEHHbIM NyTEM COEAUHEHHOTO CO CTaTMYeckum npeobpasoBaTtenem, Unu Ans TAFOBOrO TPaHC-
hopmaropa, MEIOLLEro BTOPUYHYI0 06MOTKY ANns 3HeprocHabxeHna cocTaea, KoTopas UCNONb3yeTCst TONbKO B TEYeHne
XOINOAHOTO BPEMEHW roga.

8 OxnaxpeHue

8.1 TpaHcdopmaTopbl 1 peakTopbl AOMKHLI MAEHTUULMPOBATLCA B COOTBETCTBUU C MPUMEHSIEMBIM
CNocoboM OXNaxaeHus.

8.2 Buabl cnctem oxnaxaeHusi TpaHchopMaTopoB 1 PeakTOPOB U UX YCIOBHbIE 0603Ha4YeHNs AODKHBI
COOTBETCTBOBaTb NpUBeAEHHbIM B Tabnuue 1a.

Tabnuuya 1a

YcnoeHoe o603HaveHune Buaa
CUCTEMBbI OXNaXXAeHUA, NPUHATOE B
Bua cucTembl OXnaxaeHusi TpaHcopMaTopoB U PeaKTopos
Poccuiickon M3K
denepauuun
EcTecTBeHHOE BO3AYWHOE NMPU OTKPBITOM UCMONHEHNM C AN
EctecTBeHHOE BO3AYWHOE MPU 3aLULLLEHHOM UCTIONHEHWUN C3 ANAN
EctectBeHHOE BO3AYyWHOE NMPYU repMETUYHOM MCMONTHEHUN cr ANAN
BoagylwHoe ¢ npyuHyauTEeNnbHOM LMPKYNsSiLMen Bo3ayxa ch ANAF
EctectBeHHasi UMpKynsiuusi BO3Ayxa u macrna M ONAN
MpuHyguTenbHas UMPKYNAUMS BO3ayXa M eCTeCTBEHHas LMpKynsaumus macna i ONAF
EcTtecTtBeHHasn umpkynsauus Bo3ayxa u NpUHyauTeNbHan UMPKYNsaumus macna ¢ He- My OFAN
HanpaBneHHbIM MOTOKOM Macna
EcTecTBEeHHas LMPKyNAUMA BO3AYXa U NPUHYAUTENBbHAA LMPKYNALUMA Macna ¢ Ha- HML, ODAN
npaeneHHbIM NOTOKOM Macna
MpyHyauTenbHas LUMPKyNsauns Bo3dyXa M Macna ¢ HeHanpaerneHHbIM NOTOKOM o OFAF
macna
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Okonyarue mabnuye! 1a

YenosHoe 0603HaveHWe Bupa
CUCTEMbI OXNaxKaeHus1, NPUHATOE B
Bupg cucTembl oxnaxgeHns TpaHcopMaTopoB U PeakTopos
Poccuiickon
M3K
degepauum
MpviHyanTenbHas LMpKyNsaLusa BO3gyXa v Macna ¢ HanpasreHHbIM NOTOKOM Macna HAOLU ODAF
MpviHyanTenbHas LMpKyNALUKUsA BOAbI U Macna ¢ HeHanpaeneHHbIM MOTOKOM Macrna u OFWF
MpvHyanTenbHas LMPKyNsAUMA BOAbI M Macna ¢ HanpasleHHbIM MOTOKOM Macna HY, ODWF
EcTecTBeHHOE OXnaaeHne HEeroproUMM XUAKUM AN3NeKTPUKOM H LNAF
OxnaxaeHne HEroplyYuM XUAKUM AWMSMEKTPUKOM C MPUHYAUTENBHOW UUPKYNs- HO LNAF
Luunen sosgyxa
OxnaxgeHne HeroploYuMm XUAKUM [OMONEKTPUKOM C MPUHYANTENBHOW UUPKYNs- HHA LFAF
Luuel Bo3gyxa M ¢ HanpaeneHHbIM NOTOKOM XWAKOro AN3NeKTpuka

MpwumeuyaHune—Korga TpaHcopMaTOpbl U PEAKTOPbLI OXNAXAAITCA NOTOKOM BO3AYXa, BbI3bIBAEMbIM
ABMXKEHUEM XKENe3HOA0POXHOIO NOABUXHOIO COCTaBa UMM CUCTEMON NPUHYANUTENBHOO BO3AYLWHONO OXNaxaeHusl,
KOTOpas He Npoxoawna UCrblTaHUsi BMECTE € TpaHCOpMaTOpPOM UMK C PEaKTOPOM, TO NOTOK (MNN CKOPOCTL) BO3/1Y-
Xa, Ha KOTOPbI 4OMKHA BbITh paccyHMTaHa HOMUHANbHAsH MOLHOCTL 060PYAOBaHUS, AOMKEH YKa3blBaTbCA NOTpe6tu-
Tenem.

Mpumeuanue—Cwm. IB.3 (npunoxenue 1B).

9 lMNpegenbl NpeBbILLEHUA TeMnepaTypbl

9.1 Knaccudumkaumsa anekTpousonsauUOHHbIX MaTepuanoB

Knaccel HarpeBoCTOMKOCTM TBEPAbIX 2NEKTPOU3ONALUNOHHBIX MaTepuanos, UCNoNb3yeMblX 4na U3ons-
LMK 0BMOTOK TpaHCopMaToPOB U peakTopoB, NpuBeaeHbl B Tabnuue 3. OHM yCTaHOBMNEHbI B COOTBETCTBUU C
TpebosaHuamu FOCT 8865.

Knacc HarpeBOCTOMKOCTU SMEKTPOMIONSALMOHHBIX MaTepuanoB, UCMonb3yemblX B TpaHcgopmaTope
nnn peaxkTope, OJDKeH ObITb yKasaH U3rotoButenieM B TeéXHN4YeCKMX yCcrioBnax.

9.2 lNpepensbl NpeBbIWEHUA TeMNepaTyphl

TemnepaTtypa aneMeHTOB TpaHCcopMaTOpPOB U peakTopoB Mpu TemMnepaTtype oKpyXaowero Bosgyxa
40 °C He gormkHa NpeBbllaTb 3Ha4YeHUI, NpuBeaeHHbIX B Tabnuue 3.

MpumeyaHune—Tabnmusl 1u 2, npucytcteyrowme B MOK 60310, HO He BKINIOYEHHbIE B HACTOAWMI CTaHAAPT,
npuBeaeHbl B npunoxenun 1.

Ona npeBbileHW TeMnepaTypbl NpuBeAeHbl ABa anbTepHaTUBHBIX BapuaHTa, COOTBETCTBYIOLME Knac-
cy 1 pabouero pexunma (HopmanbHbIiA pexxum paboThl) U Knaccy 2 paboyero pexuma (Tskenblii pexxnm pabo-
Thl). Knacc 2 paboyerc pexuma cooTBeTCTBYeT paboyum Uuknam TpaHcopMaTopoB U peakTopoB Mpwu
MOMHON 3arpyske B TeYeHNe NPOAOIPKUTENbHBIX NEPUOOOB UX CITYXObI.

MpeaenbHble 3HaYeHWs TemnepaTypbl NpMBedeHbl B Tabnuue 3 B kayecTBe pykoBoacTsa. MNpeanoytu-
TenbHbIMW NpeAenbHbBIMU 3HAaYEHUAMU SABAAOTCS ONYCTUMbIE MPEBLILLEHUA TEMNepaTyphbl.

MpumeuvaHus

1 TNpeBblWeHNUs TeMNepaTypbl, NPUBEAEHHbIE ANs Knacca 1 paboyero pexmnmMa, y4nTsiBatoT, 4To 60pTOBOE TArOBOE
o6opyaoBaHne He HarpyXaeTcsi NPOAOIIKUTENBHO U UMEET 3HauNTeNbHbIe Neprodbl paboTbl NPYU CHUXKEHHOW Harpyake u
XOMOCTOM Xo4e. 3TO CHUXaeT CTapeHue N3onsALUOHHbBIX MaTepnanos, ykazaHHelx B FOCT 8865. Kpome Toro, ans knacca 1
pa6ouyero pexvma 6opTOBOro TAroBoro 060pyA0BaHns CHUTaeTCs NPaBUIbHLIM MPUHYMATL 38 OCHOBY NPEBbIWEHNE TEM-
nepaTypbl Hag MakCMManbHO CpeaHecy TOUHON TeMMepaTypomn OKpyxaroLwen cpedbl, KOTopas NpuHATa pasHoun 25 °C, ans
BCEX MakCUMarnbHbIX TeMnepaTyp okpyxatowen cpeabl o 50 °C. 910 npeaenbHoe AonycKaemoe 3Ha4eHne CHMXKaeTes Ao
40 °C pgns knacca 2 paGoyero pexvma. [Npy TemnepaTypax oKpyatower cpebl, npesbiwatowmx 40 °C, ans o6omx pexu-
MoB paboTbl NpeBbliWeHe TeMnepaTypbl, NpvBeaeHHoe B Tabnvue 3, AomkHO GbiTb CHUXEHO Ha PasHOCTE MeXay STOoW
Temnepatyporin40 °C (40 °C ansiknacca 2 50 °C ansiknacca 1 cooTBeTCTBEHHO). « OKpyKatowwasi cpefa» B 4aHHOM KOH-
TEKCTe 03Ha4YaeT TeMnepaTypy cpeabl, OT KOTOPON HAYMHAETCS OXMaXaeHve.

6
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2 HomuHanbHylo MOLWHOCTE 060pyAoBaHus cnegyeT OTHOCUTL K MHTerpany Ikoyns Toka Harpy3ku, COOTBETCTBYIO-
wemy bakTu4eckoMmy pexmmy paboTsl. akTuyeckas HOMMHaNbHasi MOLWHOCTb, Ha KOTOPOW BasupyeTcst UCNbITaHWe Ha
Harpee, He NOANEXWUT COrMacoBaHMI0 Mexay noTpedurtenem n N3roToBUTENEM.

3 Cwm. npunoxenve 1 B 4acTy HEBKMIOHWEHUS B HACTOAWMI cTaHgapT Tabnuy 1 u 2 M3K 60310.

Tabnwuuya 3—Tlpegens NnpeBbilWeHUs TeMMNepaTypsbl

JonycTmoe npeBbILLeHUe TeMnepaTyphbl
(Npu TemnepaType oKpyxaroLLein cpeas

memriepamypoll 80CIIaMEHEeHUSs 8bilue
300 °C (xkmakoctb K)*

Knace 40°C) ° MNpepensHble
" ) °C
Yactu o6opygosaHus HarpeBoCTONKOCTH 3HaveHus
obmorok Knacc 1 paBouero | Knacec 2 paGouero Temneparypel, °C
pexuma pexuma
O6MmOTKM (CpegHWe MpeBbIeHUs TeMne- A 75 75 120
paTypbl) E 95 95 135
B 130 105 170
F 155 130 195
H 180 160 220
200 200 180 240
220 220 200 260
250 250 230 290
MunepansHoe macro unu cuHmemu4yec- 65 65 105
Kull xudKull dusnekmpuk ¢ memnepamy-
poll  eocrninameHeHus, MeHblel unu
pasHoli 300 °C (xkmgkocTtb O)*
Curnmemudyeckull xulKkull OU3NeKMpUK ¢ 150 150 190

moryT 6bITb yBenuyeHsl Ha 5 °C.

* MonHoe Ha3BaHWe XWAKOCTM MPUBEAEHO B CBA3M C HEBKMNIOYWeHWEeM B HacTosilmi ctaHgapt tabnuubl 1
MO3K 60310:2004 [cm. [B.3 (npunoxenne OB)].

MpuMedaHue—B cny4ae HanpaBNeHHOro NOTOKa Macna npegerns NPeBbIWeHNs TemnepaTypbl 0O6MOTOK

Ons xvakocten enga O paspeluaeTcsi TONbKO Npeen NnpeBbileHus TeMNepaTypbl KNacca HarpeBOCTOMKOCTH A,
Onsa xunakocten Bnaa K npegen npesblllieHNst TeMnepaTypbl kak 06MOTKM, Tak M XnakocTu B Tabnuue siensietcs ans
KaXXOQoM U3 HUX CambiM HMKHUM 3HaYEHWEM.

Bonee BbicOKkWe NpeaenbHble 3HaYeHUsl MOTyT aganTUpOBaTbCS MO COrMacoBaHuIo Mexay notpebutenem m usro-
TOBUTENEM, ECIM NMPUMEHSIIOTCA onpedeneHHble 30NALMOHHbIE MaTepuanbl (BnaroHenpoHuuaemas cTabunuanpoBan-
Han Bymara, TepmocTabunuanpoaHHasn 6Gymara, cneymanbHblie N30NUPYIOWKUE XUAKOCTU U T. 4.).

Mpeaenbl NpeBbIWeHUst TEeMNepaTypbl 3NIEMEHTOB, 3aMONHAEMbIX ra3oM, KaK B CAMOM Fa3e, Tak U BO B3auMogei-
CTBYIOLMX C HUM OBMOTKax noanexar onpeaeneHunto No CornacoBaHuio Mexay notTpebutenem u N3roToBUTENEM C yue-
TOM XapaKTepucTUK NpUMeHsieMoro rasa. [na o6MoToK npeaenkl NPeBbIWeHNs TeMNepaTypbl He AOMKHLI NPEBbIWATL
npepenbHbIX 3Ha4YeHn TeMnepaTyp, YkasaHHbIX B Tabnuue.

3HaueHUs NpeBbILIEeHNs TeMMepaTypbl U3 Tabnuubl 3 NPUMEHAIOT K TeMnepaTtypam, U3MepsaembIM:

- cnocobom M3MEHEHUa CONPOTUBINEHMS ANA pacdeTa cpedHei TemMmnepaTtypbl 0OMOTKY;

- TEPMOMETPOM (LLUaPUKOBLIM UMK SMEKTPUHECKUM) ANA YacTei, KpoMe 0GMOTOK.

MpeBbileHWe TeMMNepaTypbl CEPAEYHUKOB U APYIMX YacTe TpaHchopMaTopoB UMW PeakTopOB He A0-
YKHO JOCTUraTh 3HaYEHUS, NPM KOTOPOM MOTYT BbiTb NMOBPEXAEHbI 3TU UMM CMEXHBIE C HAMW YacTu.

B cnyyae xupakoctein K Bug xKugkoctun ykaselBaeTcs notpebutenem.

10 3aBoackue Tabnuykm

10.1 3aBopckasa Tabnuuka TpaHcdcgopmaTopa
Kaxgblin TpaHcdopmaTop AoKeH bbiTb cHabxeH Tabnunykoi, Ha KOTOPOM yKasbiBaloT cneayowme gax-

Hble, eClin NHOE He COornacoBaHO MexXxay I'IOTp86I/ITeJ'IeM N N3roToBUTENEM!

- HaMMeHOBaHNEe U3TOTOBUTENA,

- CepUiHbIN HOMEpP U3roTOBUTENS;

- [aTa U3roTOBIIeHNS;
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- cXema coeUHEeHUI;

- OCHOBHblEe OTBETBNEHUS;

- HOMUHanbHasA MOLWHOCTb U HOMUHAIbHOE HaMnpsPKeHWe Kaxaon oBMoTKu;
- HOMUWHanbHasa 4YacToTa;

- oxnaxpawuwas cpeaa u ee Buf;

- 0bbeM oxnaxagatowewn cpeqbl;

- 0603Ha4YeHne cnocoba oxnakaeHus;

- obuwas macca.

10.2 3aBoackan Tabnuuka peakTopa

Kaxabin peaktop AoskeH 6biTb cHabxeH Tabnuukoi, Ha KOTOpPOW yKasbiBaloT cnegylowme AaHHbIe,
€CMM UHOEe He cornacoBaHo Mexay noTpebuTenem U U3roToBUTENEM:

- HaumMeHoBaHuWe U3roToBUTENS;

- CEepUNHbIA HOMEpP U3roTOBUTENS;

- BuMA peakTopa;

- HOMWHanbHBIN TOK (CpeAHeKBagpaTUYeCcKoe 3HaYeHNe UNn cpeaHee 3HavyeHue NOCTOAHHOro ToKa Ans
CrNaxmnBatoLmnx peakTopoB);

- 3Ha4yeHne MHAYKTUBHOCTU (NPX OAHOM UIU HECKOMbKUX 3aAaHHbIX UCXOAHbLIX 3HAYEHUAX ToKa);

- HOMWHanbHas 4acToTa;

- oxNnaxpgawwasa cpeaa v ee Bua;

- obosHaueHue cnocoba oxnaxaeHus;

- obwas macca.

11 UcnbiTaHuna

11.1 KaTteropuu ucnbiTaHun

11.1.1 OGwue NnonoxeHus

YcTaHaBnNMBaloT cnegyrowmne kKateropum UCnbITaHun:

- NPUEMO-CcAaTOUYHbIE UCTILITAHWS;

- nepuoandeckne UCMblTaHns;

- uccnenoBaTtenibckue UCMbITaHus.

Buabl ncnbiTaHnin, nognexalmx BoINOMHEHUIO AN KXKAOW KaTeropuu, npuBeaeHbl HUXKe.

11.1.2 Mpuemo-caaToUYHblie UCNbITAHUA

Mpremo-caaTouHble UCNbITaHWUs NPOBOAAT Ha BCeM 060pya0BaHUM OAHOMO U TOMO XXe 3aKasa.

Onsa onpegeneHHoro o6opyAoBaHUSA MO COrMalleHUo MeXAy 3aKasuMkoM UM U3roToBUTENeMm npue-
MO-COATOYHbIe UCTbITaHUS MOTYT BbITb 3aMeHeHbl UCMILITAaHUSIMU, MPOBOAUMBIMA HA HECKONbKUX obpasuax
o6opyaoBaHusi, NPOM3BONLHO OTOBPaHHBLIX U3 3aKasa.

11.1.3 Mepuogudeckue UcnbITaHUA

Mepuoaunyeckne ncnbiTaHUSA NPOBOAAT HA eANUHCTBEHHOM obpasLe obopyAoBaHUs AaHHOW KOHCTPYK-
unu, oTobpaHHOM U3 NepBOI NPOU3BEAEHHONW NapTUA.

O60opyaoBaHne MaccoBOro NPON3BOACTBA AOSMKHO CHUTATLCA NMPOoLIEALINM NepUoanmdeckie UcnbITaHus
n ocBoboXaaTbca OT HUX, ecn U3roTOBUTENb MpeaocTaBnsaeT npaBubHO odopMneHHble cepTudukaTthl
nepuoanYecknx UCNbITaHUA, yxke NpoBeAeHHbIX Ha UAEHTUYHOM 060py10BaHUM, CO3AaHHOM paHee.

dakynbTaTMBHBLIE NEepuoauyeckme UCNbITaHUs NPOBOASAT TOMLKO B TOM cilyyae, eClin OHW cneuvanbHO
yKasaHbl B TEXHUYECKOM 3aJaHuu.

lMepuoduyvrHocms ucnbimaHusi mpaHcghopMamopoe U peakmopoe ebibupaiom u3 psda 1, 2, 3,
5 s1em u ycmaHaenueaom e mexHUYecKUX ycrioeusix Ha mpaHcghopmMamopbl U peakmopbl KOHKpem-
HbIX cepull u munos.

11.1.4 UccnepoBaTenbCcKkue UCNbLITAHUA

UccnepoBatenbckne UCNbITaHUS! SIBMSIKOTCA creLyarnbHbIMA UCTIBITAHUAMW hakyNnbTaTUBHOMO XapakTe-
pa, KoTopble NMPOBOAAT Ha 0AHOM obpasue obopyaoBaHusa s NONYYEeHUs AONONHUTENBHBIX AaHHBIX O ero
TEeXHUYECKUX XapakTepuctukax. X NpoBoAAT TOMLKO B TOM Clyyae, ecriv OHU cneuunanbHO yKasaHbl B 3akase.

PesynbTaTbl 3TUX UCNBITAHWUIA HE AOIMKHBI BNUSATL Ha NpueMky obopyaoBaHus, ecnv B 3akase He ycTa-
HOBMNEHO UHOe.

8
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11.2 WUcnbiTaHusa TpaHcdopmaTopoB

11.2.1 O6wue nonoxeHus. MepevyeHb UCNBLITAHUN

MpoBepKn, U3MEePEeHNs 1 UCMIbITaHUA, Nnoanexallme nNpoBeAeHUIo Ha TAroBbIX TpaHcdopmMaTopax, npu-
BedeHbl AN KaXA0N KaTeropum ucnbitTaHuin B Tabnuue 4.

Mo cornacoBaHuIo € MoTpebuTenemM UCNbITaHUA peakTopa, UCMoSb3yeMoro Ans nepexoaa Mexay nosu-
LUMsIMU NepeknodaTens BelBogoB 0bMoToK TpaHcdopmaTtopa, KOTOPLIA He MOXET ObiTb OTAEeNeH OT TpaHc-
dopmaTtopa, criegyet npoBoANTb COBMECTHO C UCTbITaHUAMU TpaHcdopMmaTopa, ecrn 3TO OCYLLECTBUMO.
Mpu HeoBxoQMMOCTUN MO cornacoBaHMio Mexay notpebuTenem n N3roToBMTENEM AonycKaeTcst NpoBeaeHue
UCMbITAHUIA 3TUX PEaKTOPOB B kKavyecTBe oTAeNbHOro obopyaoBaHusa AN NoATBEPXKAEHUS ero COOTBETCTBUS
BceM TpeboBaHUAM HacToALLero cTaHdapTa.

Tabnwnuya 4 —TlepeyeHb NPOBEPOK M UCTILITAHUIA, NOANEXALLMX NPOBEAEHUIO Ha TArOBLIX TpaHcopMaTopax

rlyHKT WUNK NOANYHKT HACTOsALLero craHaaprta

Bua ucneitaHus
Mepuoanyeckue | MNpuemo-coatodHble | Mccnenosarensckue

[MpepBaputenbHas NnpoBepka — 11.2.3 —
amepeHne conpoTuBneHnst 06MOTOK 11.24 11.2.4 —
VMiamepenne koaddurumeHTa TpaHcopmanum 11.2.5 11.2.5 —
amepeHne noTepb 1 TOKa XONOCTOro Xxoaa 11.2.6.1 11.2.6.2 —
i3aMepeHne HanpsiXeHUsl KOPOTKOTO 3amMblKaHUs! 11.2.7 11.2.7 —
3amepeHne notepb KOPOTKOrO 3aMblKaHUs 11.2.8.2 11.2.8.3 —
OnpeaeneHne cymmapHbIX NoTepb 11.2.9 — —
McnbiTaHne Ha Harpes 11.2.10 — —
[MpoyHOCTbL n3onsumu:

- CTOWKOCTb K MHAYKTUPOBaHHOMY HaMNpPsXXeHWIo — 11.2.11.1 —
- CTOWKOCTb K HanpsiXeHWto MPOMbILLNEHHON YacToThl — 11.2.11.2 —

- CTOWKOCTb K MMNYNbCHOMY HanpsXeHuto nonHon anu-
TENbHOCTU (ucnblmaHue HarnpsXeHueM 2p0308biX Umnylb-

cos)* 11.2.11.3 — —
[MoBegeHue B yCNOBMAX KOPOTKOrO 3amblkaHuA (akynbra-

TVBHOE) — — 11.2.12
CmouKocmb K MeXaHU4YeCKUM 8HEWHUM 8030elicmeusim 11.2.13 — —

* HaumeHoBanve AaHHOro Buaa ucnbiTaHuA, NpuBeaeHHoe B ckobkax, COOTBETCTBYET YCTaHOBMEHHOMY B
OCT 1516.2.

Mpumeyanune—Cwm. [1B.4 (npunoxenne [1B).

UcnbiTaHna Taroebix TpaHchopmMaTopoB, ABNAILWMXCA YacTbio cTaTudeckoro npeobpasosaTens, cne-
ayet nposoauTb No FOCT P 54800.

11.2.2 fonycku

B tabnuue 5 npueeaeHbl 4ONYCKU, NPUMEHSAEMbIE ANs Ha3HAYeHHbIX NapamMeTpoB, KOTOpble ABNSAOTCS
npeaMeTOM rapaHTUIn U3roTOBUTENA, OTHOCALLNXCA K HACTOSILLIEMY CTaHAapTy.

Ecnu gonyck B 04HOM U3 HanpasneHWi He ykasaH, To 3HaueHne B 3TOM HanpasfieHnn He NUMUTUPYeTCA.

Ta6nwuuya 5— Jdonycku

MapameTp (NyHKT) Donyck
1 a) CymmapHbie notepm + 10 % cymmapHbiX noTepb
b) Motepn coctaeHon 4actm (11.2.6, 11.2.8, + 15 % noTepb KaXkA0N COCTaBHON YacTU NPU YCNOBUM, YTO
11.2.9) AONYCK Ha CyMMapHbIe NOTEPU HE NPEBLILAETCA

2 KoappuumeHT TpaHchopmauum nNpu Xonoctom + 0,5 % koathduruneHTa, 3anBNEHHOTO B 3aBOACKON Tabnny-
XoAe Ha OCHOBHOW BblBOA (HOMUHANbHbLIN KO3DULK- | KE, UK NPOLEHT 3anBNEHHOTo KoddduumeHTa, pasHoin 1/10
eHT TpaHcdopmaumm (11.2.5) haKTUUECKOrO HaANPSXXEHUA KOPOTKOTO 3aMbIKaHUS B NPOLEH-
Tax NpY HOMWUHANBHOW Harpyske, NbOro 3 HNX ¢ MEHbLLUM
3HaYeHnem
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OkonyaHue mabnuus! 5

MapameTp (NyHKT) Honyck

3 HanpsixeHne KOpOTKOrO 3aMblkaHusi (OCHOBHOIO + 15 % 3a8BNEHHOr0 HarmpsiKeHUs KOPOTKOro 3aMblkaHUsA
BbiBOAA) (11.2.7) 3T0ro oTBeTBNEHNA ")

4 Tok xonoctoro xoaa (11.2.6) + 30 % 3anBNEeHHOro Toka XonocToro Xxoaa

1) s pyrux BbIBOS0B AOMYCK AOIXeH GbiTh NPEAMETOM COFMalLeHNUs Mexay NoTpEBUTENEM 1 3FOTOBUTENEM.
ns cneunanbHOro NPUMEHeHNs JoNyCcK MOXeT BbiTb yMeHbweH Ha 10 % no cornawennio mexay notpeéutenem u us-
roToBUTENEM.

11.2.3 lMpeaBapuTenbHas npoBepka

Mepea npoBegeHWEM NPUEMO-CAATOYHBIX UCNBITAHUA AOMKHBI ObiTb BbINOMHEHBI NPOBEPKUA CXEMbl
Lenu, MapkupoBK/ BbIBOAOB, COOTHOLIEHUSA BEKTOPOB HanpsbkeHWn (Ana TpexdasHbiXx TpaHcgopmaTopos),
NONSIPHOCTEN N AaHHbIX Ha NacnopTHON Tabnuuke.

11.2.4 U3MepeHue conpoTuBneHUA o6MoOToK

ConpoTueneHune Kaxaon o6MOTKU MeXay AOCTYNHLIMU BbIBOAAMW, HAXOASLLMMUCS B XONOAHOM COCTOSI-

HWW, AOMKHO BbITb U3MepeHo NpU MOCTOAHHOM Toke. M3aMepeHue CONpoTUBMEHUS, a TakKke onpeaeneHue
TemnepaTypbl 0OMOTKW, MpWU KOTOPOI NpoBoausiock uaMmepeHue, — no MOCT 3484.1. Ans MUHUMU3ALMM
BMUSIHAA CaMOWHAYKUMW 1 MPaBWUibHOrO onpedeneHns TeMmnepatypbl o6MOTOK criedyeT NPUHAMaTbL Me-
pbl npegocTopoxHocTh no FTOCT 3484.1. ConpoTusneHne 1 TeMnepatypa o6MOTKU A0KHBLI ObITb 3aperncT-
pPUPOBaHBI.

Mpu neprognyecknx UCNbITaHUsAX:

a) ecnu obMoTKa MMeeT OTBETBIIEHNA ANA PErynnpoBaHUa HaNPsHKEHWUA TArOBOW Lenn, TO CyMMapHoe
COMpPOTMBIEHNE y4acTKa 3TON 0OMOTKN, HAXOAAWEroca Nog HanpsXKeHNneM, AOSHKHO BbITb U3MepPeHo ANs Kax-
[0ro oTBETBMNEHUS;

b) ecnu HekoTopble BCciomMoraTesnbHble 0BMOTKN UMEIOT HECKONBbKO CEKLUIM, TO AOIMKHO BbiTb U3MEPEHO
COMpPOTUBIEHNE KaXKO0W N3 HUX.

Mpu npremMo-cAaTOYHbIX UCTIbITAHUAX:

- M3MepeHue a) 4oNyCTUMO OrpaHUYMBaTb OCHOBHBLIM BEIBOAOM OOMOTKM;

- nsmepeHue b) 4onycTUMO BLIMNONHATE TOMBKO HA BCoMoraTensHon 06MoTKe B LIeNIoM.

MpumeyaHune—Cwm. [B.5 (npunoxenne [B).

11.2.5 UsmepeHue koacdduumueHTa TpaHchopMaLum

KoadduumeHTel TpaHchopMaLmmn mexay napamm o6MoToK HeobxoaUMMO U3MEpPSITL Ha BCeX BbiBOAAX.

Ecnu TpaHcdopmMaTop ¢ perynmpoBKOi BbICOKOrO HanpsbKeHUsl UMeeT HECKOSbKO TAroBbIX BTOPUMHBIX
06MOTOK 1 NpaBunbHbie koadduuMeHThl TpaHchopMauum 6bINM 3aperncTpupoBaHbl NPY BLIMNOMHEHUU U3Me-
peHus Mexay 3TUMn obMoTKamn, To AOCTAaTOYHO N3MepUTb koadduumeHT TpaHchopmauum mexay OagHON U3
3TUX BTOPUYHBIX 0BMOTOK 1 0BMOTKOWM CO CTOPOHBI KOHTAKTHOW CETU Ansi BCeX BLIBOAOB 3TON 06MOTKN.

N3mepeHune koacpuumueHTa TpaHchopMaLMu TAroBoro TpaHccopmMaropa ¢ NocTosiHHbIM Koadhdpumum-
€HTOM TpaHcdopmaLumK, SBMSOLWErocsl YacTbio TpaHcopMaTopa ¢ peryrMpoBKOA BbICOKOTO HanpsbkeHus,
NPOBOAAT NPU NEPUOANYECKUX UCTILITAHUSIX.

11.2.6 U3mepeHUe NOoTepb U TOKa XONMOCTOro xoaa

H3mepeHue nomepb U MoOKa X0s10cmMo20 x00a Heo6xoduMo ebinonHams no FOCT 3484.1*.

MNamepeHust cneyeT BLINOMHATL NMPU HOMUHAJIBHOW YacToTe ¢ (POPMOWA BOMHLI MpUKNaabiBaeMoro
HanpsbkeHus, 6nNM3Kon K cCUHycouaansHOM.

B cnyyae ucnblTaTenbHOro HanpskeHUst ¢ HecuHycoupaanbHoW (hOpPMOI BOMHLI criegyeT BHOCUTH
ronpaesKy B COOTBETCTBUM CO CMOCOBOM, ycTaHOBMEHHbIM B TOCT 3484.1.

HanpsixeHue cnegyeT npuknagbiBatb K COOTBETCTBYIOLIEN 0OMOTKe TpaHcdopmaTopa; ecnu TpaHc-
chopmaTtop UMeeT perynMpoBKy BbICOKOrO HanpsbkeHUs, TO YCTPOMCTBO NepeksiioueHnst BbIBoA0B U 06MoTKa
€O CTOPOHBI KOHTAKTHOW CeTU TAroBOro TpaHcopmaTopa ¢ NOCTOSIHHLIM Ko3ddurLmMeHTOM TpaHchopmaumm
OOIKHBI OCTaBaTbCS BKMIOYEHHLIMU B LiEMb, @ BCe OCTaslbHble 06MOTKN AOIKHBI BbITb OTKIHOYEHDI.

11.2.6.1 lMNMepuoagunyeckune UcnbiTaHUs

M3mepeHue NnoTepb U TOKa XOMOCTOro xoAa crieAyeT BhINOMHATL NPU HanpsbKeHUsIX CO CTOPOHbI KOHTaKT-

Hol ceTn 0,8U, 0,9U u 1,1U (U — HOMUHarnbHOEe HanpskeHUe KOHTaKTHOWN ceTn).

* [lononHuTenbHOe NonoXeHne NPUMEHEHO B HACTOSIWLEM CTaHAapTe C y4eTOM NpuHATLIX B Poccuiickon depepa-
LMK U3mepeHui NnoTepb M TOKa XONOCTOro xoAa TpaHcopMaTopoB.
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Mo cornaweHnio Mexay noTpedutenem 1 U3roToBUTENEM U3MepeHUs MoryT 6biTb NpoBeaeHbl Npu MU-
HUMASIbHOM, HOMUHAMBHOM U MaKCUMarbHOM 3HAYEHUSIX HaNPSKEHUIA KOHTAKTHOW CeTU.

Ecnu TpaHcdopmaTop UMeeT perynmpoBKy BICOKOTO HaMNPsXKEHUs!, TO U3MepeHNUs crneayeT BbINonHATb
ANA Tpex MoMnoXeHWiA YCTPoACTBa NepekIIioueH sl BbIBOJOB, OAHO U3 KOTOPBIX COOTBETCTBYET OCHOBHOMY Bbi-
BOAY.

Mpumevanune—Cwm. [B.6 (npunoxexue [1B).

11.2.6.2 lNpuemo-caaToqHble UCnbiTaHMA

H3mepeHue nomepb U MoOKa X0s10cMo20 xX00a criedyem 8bITOTHAMS !

- Ha nocnedoeamesibHO COeOQUHEHHbIX 8MOPUYHbIX MSI208bIX O6MOMKaX NpU HOMUHallbHOM
HanpspKkeHuu;

- [puU MasioM HanpsHkeHuu*,

MsMepeHusa cneayeT BbINONHATL Tak Xe, kak B 11.2.6.1, HO TONbKO A4NS OCHOBHOIO BbIBOAA NPU HOMU-
HanbLHOM HanpshKeHUU KOHTaKTHOU ceTun U.

11.2.7 U3MepeHUe HanpsiKeHUs KOPOTKOTO 3aMbIKaHUs

Bcneacteue pasHoobpasuna cxem pacnoriokeHuss 06MOToK TAroBbIX TpaHchopmMaTopoB BCce KOMBUHa-
LMK nap oBbMOTOK, Ha KOTOPBIX NOANEXaT U3MEPEHUIO HaMpPsSPKEHUs1 KOPOTKOFO 3aMblKaHWUA, AO/MKHBI BbiTh
yCTaHOBJIeHbl NO cornalweHnio Mexay notpebutenem u usrotosutenem. Nepuoguyeckne UCNbITaHUA AOMK-
Hbl MPEAOCTaBNATL 4OCTaTOYHbIE AaHHbIe, MOo3BoNswWmMe rpadudeckn n3obpaxaTb XapakTepUCTUKU TpaHe-
dopmaropa noj Harpyskoin Npu BCex Mo3vMUUsX nepeknoyaTtenst BbIBOAOB, a Takke OCYWEeCTBAATbL pacyeT
TOKOB NP NOBPEXAEHUAX.

3TN HanpsaXeHUA cneayeT N3MepsTb Ans cnedyowmx KOMbuHaumin o6MoTok:

a) obMOoTKa CO CTOPOHbI KOHTaAKTHOW CETU CO BCEMU TATOBbIMU 06MOTKamu (nepuoauyeckue U npue-
MO-CAATOYHbIE UCNbITaHUSA);

b) obmoTka co CTOPOHbI KOHTAKTHOW CETU C KaXKA0M rpynnoi 06MOTOK, KOMMYTUPYIOWNX OQHOBPEMEH-
HO WX MOYTN OQHOBPEMEHHO (Meprognyeckue UcnbiTaHus);

c) obmoTKa CO CTOPOHBI KOHTaKTHOI CeTU OTAENbHO C KAXXAO0W HE3aBUCMMOW TArOBON 06MOTKOW (Nepuo-
Anyeckne 1 npuemo-caaToYvHble UCTbITaHNs);

d) oBMOoTKa CO CTOPOHbI KOHTAKTHOI CeTN OTAEMBHO € KaXkaoW BCrnomoraTensHon o6MoTKoi (nepuoau-
YecKue UCTIbITaHUSA).

Mpwv neproandeckux UcnbITaHNAX ANA kKoMBUHaL A 06MOTOK a), b) U ¢) U3MepeHus cnegyeT BLINONHATL
Ha BCex BblBOAAX, TOraa Kak Ans kombuHauum d) npy nepruoanyecknx UCTIbITaHUAX U NPU NPUEMOo-CAaTOYHbIX
NCNBITaHUAX U3MePeHU HeoBX0AMMO BbIMOMHATL TOMBKO HA OCHOBHOM BbIBOAE OBGMOTKMN CO CTOPOHBLI KOHTaKT-
HOW ceTn 1 Ha 3aJaHHOM BbIBOAE BCMOMOraTebHbIX 06MOTOK.

Ecnu TpebytoTca A0NONHUTENbHBIE U3MEPEHUs Ha ApYruX BbIBOAAX UMW APYrMX KOMBUHaLMsIX 0BMOTOK,
TO OHUW AOMXKHBI BbITh cornacoBaHbl Mexay noTpebutenemM n M3roToBUTeNeMm.

HanpsikeHue KopoTKOro 3amblKaHUs crneayeT UsMepsiTb Npyv HOMUHANbLHOW YacToTe C UCMONb30OBaHUEM
NCTOYHMKa MPUBMU3NTENBHO CUHYCOMAANLHOMO HanpsbkeHusl. MIaMepeHnst MoryT BbIMOMHATLCA npu NloGoM
Toke, cocTaBnsawowem ot 25 % ao 100 % HOMUHaANbLHOTO ToKa.

M3mepeHHoe 3HaveHe JOMKHO KOPPEeKTUPOBaTLCA NOCPEACTBOM €ro YMHOXEHNUS Ha OTHOLLEHUE HO-
MWHarbLHOMo TOKa K UCMblTaTenbHOMY TOKY. 3Ha4YeHWs!, NonyyYeHHble Takum 06pasom, A0SMKHbI OblTb CKOppeK-
TUPOBaHbI AN COOTBETCTBYIOLWEN pacyeTHON TeMNepaTypbl, ykazaHHou B 11.2.9.

MeToamnka usmepeHus HanpsiKeHNst KOPOTKOro 3amMblkaHnsa — no FOCT 3484.1.

MpumeyaHnwne—Cwm. OB.7 (npunoxenve OB).

11.2.8 UsmepeHUe noTepb KOPOTKOrO 3aMblkaHUA

11.2.8.1 O6wue nonoxeHums

MoTepu KOPOTKOrO 3aMblKaHWUA AOMKHbI PErMCTPUPOBATLCS B TEYEHME NepUOANYECKUX 1 NpueMo-caa-
TOYHBIX UCTBITAHWUN MPKU HAMPSHKEHUN KOPOTKOrO 3aMblkaHnsa (CM. 11.2.7), a nonyvyeHHble 3Ha4yeHUsl OSKHbI
6bITb CKOPPEKTUPOBAHEI MOCPEACTBOM UX YMHOXEHWS Ha kBaapaT OTHOLIEHWUS HOMUHAIBHOMO TOKA K UCTIbITa-
TerbHOMY TOKY.

Mony4eHHble TakMm 06pasom NoTepu AOSKHbI BbiTb YTOUHEHbI MPUMEHNTENBHO K COOTBETCTBYHOLLEH pac-
YeTHON TeMnepaType, npusedeHHon B 11.2.9. ConpoTusneHne cneayeT onpeaensTs B COOTBETCTBAM ¢ 11.2.4.

MoTepun KOPOTKOro 3amblkaHUsA criedyeT onpeaensaTh Ans crneayrowmx kombuHaumin nap obMoTokK:

a) obMoTKa CO CTOPOHBI KOHTaKTHOM CeTU U BCe TAroBble BTOPUUHbIE 0BMOTKM, coenHEHHbIe napart-
neneHo N nocneaosaTesibHO COOTBETCTBEHHO;

* [ononHuTenbHoOe NonoXeHne NPUMEeHeHo B HACTOSILLEM CTaHAApTe C y4eTOM NpuHSATLIX B Poccuickon depepa-
LMK M3MEepPEHUI NOTEPb U TOKA XONOCTOro Xo4a TpaHChopMaTopoB.
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b) o6moTka co CTOPOHLI KOHTAKTHOM CeTU U Kaxaas N3 BCOMOoraTesibHbIX BTOPUYHBLIX 0BMOTOK.
OnpegeneHune noTepb KOPOTKOrO 3aMbikaHWA TpaHCOPMaTOPOB, SABMAIOLIMXCA YaCTbi CTATUYECKOro
npeobpasoBaTens, cnegyeT nposoguTb no FOCT P 54800.

MpumevaHusn

1 CymmapHble noTepy BCex uenem He MoryT 6bITb MONy4eHbl IPOCTbIM apudPMETUHECKMM CIIOKEHUEM MOTEPb, U3Me-
PeHHbIX Ha napax 0BbMOTOK, yKa3aHHbIX Bbille. B HEKOTOPbIX Cy4Yasix OHM MOTyT OblTb paccHMTaHbl NO CONPOTUBIEHUIC NPU
NOCTOSIHHOM TOKe KaXXjov O6MOTKW M COOTBETCTBYIOLWEM TOKe C 4o6aBneHnem AononHUTENbHbIX NOTePb, NONYyYeHHbIX NPy
UCMbITAHWSAX.

2 Cw. AB.8 (npunoxexue OB).

11.2.8.2 Mepuognyeckmne UcnbiTaHWUA

MoTepn KOpOTKOro 3amblkaHWs credyeT onpeaensaTb Ansa kombuHauuin a) U b), onpegeneHHbX B
11.2.8.1. Ana kombuHaumn a) onpegdeneHne NoTepb KOPOTKOro 3amblKaHWS criegyeT BbIMONHATE AN1s Tpex
NONOXeHWNIA YCTPONCTBA NepeKrniodeHns BbIBOAOB, COOTBETCTBYOLNX:

- OCHOBHbIM BbIBOJAM;

- BblBOAaM C CaMbiMy BOMbLUMMMK NOTEPSIMA B TArOBbIX 0OMoTKaXx;

- OfIHOW nape Apyrux BbIBOAOB.

11.2.8.3 lNpuemMo-coaTodHble UChbITaHUs

MoTepn KOpoTKOro 3amMblkaHus criegyeT onpedensiTe TOMNbKO A4ns KoMBuHauuu a), onpedeneHHon B
11.2.8.1, n orpaHMynBaTh OCHOBHLIM BbIBOAOM.

Memoduka onpedeneHus nomepb KOPOMKO20 3aMmbikaHUss — o FOCT 3484.1*

11.2.9 OnpefeneHue cymMMapHbIX NoTepb

CymmapHble noTepy paBHbl CYMMe MoTepb XONOCTOro xoga

Tabnuua 6—Pacdetbie Temneparypsl  (11,2.6) 1 NoTepb KOPOTKOTO 3aMbikaHust (11.2.8) nocne koppekTu-

POBKM NOCNEAHNX NPUMEHMNTENLHO K COOTBETCTBYIOLLIE pacieTHON
Knacc PacueTtHas
’ . TemnepaTtype 06MOTOK, KoTopasi npuBeAeHa B Tabnuue 6.
HarpeBoOCTONKOCTU Temnepartypa, °C .

CymmapHeble NoTepu TAroBbIX Lienen TArosbix TpaHcopMaTo-
A POB paccyMTbIBAOT O/1 OCHOBHBLIX BbLIBOAOB W ANS BLIBOAOB C

E 85 camMbiM/ 6OMLLINMK NOTEPSAMA B TArOBLIX 06MOTKaXx.
CymmapHble NoTepuy TAroBbiX TpaHCOPMaTOpPOB pacCuUTbl-
B 130 BatoT ANsl KOMOMHALMM HOMUHANBHOW TAFOBOW Harpysku U HOMWU-
HanbHOW Harpysku BcriomoratenbHon uenu. B aToT pacyet no
E cornawleHnio Mexgy notpebutenem u usrotosutenem o6bLIMHO
200 150 BKI/IOYAOT NOTEPU, CBSI3AHHBLIE C Harpy3kow Ans anekTpocHabxe-
220 Hua cocTasa. lMoTpebneHue 3NEKTPUYECKOW 3HEeprun BCromora-
250 TenbHbIM 0BOpyaoBaHMeM TpaHcdhopmaTtopa (MacnsiHblii Hacoc,

BEHTUNIATOP W T. O.) B €ro CyMMapHble NoTepn He BKITIoYaloT.

Ecnu He ycTaHOBMEHO MHoe, TO ANA TpaHCcOpPMaTopoB, Kpo-
Me TAroBbIX TpaHcopMaTopOoB, CyMMapHbIe NOTepU paccyUTLIBAOT AN HOMUHANBHOM Harpy3Kku Npu ycno-
BUW, YTO BCE OOMOTKMN HarpyxatoTcst 0AHOBPEMEHHO.

11.2.10 UcnbiTaHWe Ha Harpes

UcnbiTaHns Ha Harpes NpoBoAAT NPy HOMUHAMLHOM MoLHOCTU TpaHcdopMaTopa (CM. pasgen 6) npu
paboTe CeKLMOHMPOBaHHbLIX 0BMOTOK CO CBOMM OCHOBHBLIM 1M 3a4aHHbBIM BbIBOAOM.

Bo BpeMs UcnbITaHNA BCe BCnomoraTenbHble YCTPONCTBa LMPKYNSALUA 1 OXNaXAeHUsS OXIakaaoLen
cpefbl pacnonaraloTcs B YCNOBUSX, 3KBUBANEHTHbIX YCMOBUSM 3KCMyaTaunn xenesHoAopOoXHOro noasuxk-
Horo cocTaBa.

[ns TpaHchopMaTopoB C NPUHYANTENBHON LMPKYNSLMen Bo3ayxa unu ¢ nogobHLIM BUAOM OXTaXaeHus,
ykasaHHbIX B Tabnuue 1a, ucneltaHue cnegyeT NPOBOANUTL NpW 3a4aHHOM pacxode Bo3ayxa (Unv CKopocTy).

MaroToBUTENE MOXET MPUMEHsITL MOGOA U3 cneayrowmx MeTOAOB WUCMLITAHWA, NPUBEAEHHLIX B
Ir'OCT 3484.2.

- MeTod HernocpeACTBEHHON Harpysku;

- MeTod B3aWMHOWN Harpysku;

- MeTo4 KOPOTKOro 3aMblkaHus 1 XONOCTOro Xoaa.

HeobxoammMo Takke BbINomnHATbL TpebosaHuss FOCT 3484.2 B vacTu:

- N3MEepeHWn pasnunyHbIX Temneparyp;

- NPOAOIMKUTENBHOCTU UCTBITaHNIA;

* [ononHuTensHOe NONOXeHWe NPMMEHEHO B HACTOSLLEM CTaHZapTe C y4eTOM NpuHATON B Poccuiickon Peaepa-
UMM METOAMKMN OnpeaeneHns NoTepb KOPOTKOro 3amblikaHusa TpaHcdopmatopa no FOCT 3484.1.
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- onpeAeneHusl NpeBbILEHUs TeMnepaTypbl 0OMOTKM;

- Heob6XxoaUMbIX KOPPEKTUPOBOK MNOKasaHWUNA.

MeToabl HenocpeaCTBEHHOM Harpy3kn U B3auMHOW Harpy3ku NpUMEHSIIOT Ans TpaHcopMaTopoB ¢ Npu-
HyaUTEeNbHON LUPKYNsILMed BO3yXa Unu ¢ noAobHbIM BUAOM OXNaXaeHUs, B OCHOBHOM NPU orpaHu4eHHbIX
HOMUHAarbHbIX XapakTepucTukax. YactHole geTanu 3TUX MeToA0B SBNSATCA NpeAMeTOM corfalleHust Mexay
notTpebutenem n U3roToBUTENEM.

MeToq KOPOTKOro 3aMblkaHUs U XONOCTOro Xo4a crieyeT BbIMOMNHATL B cooTBeTCTBUM ¢ FTOCT 3484.2.
Hcnbimanust no amomy memody ciiedyem nposodumb npu rnocsedosamesibHO COeOUHEeHHbIX 8Mmo-
PUYHBIX MsA2068bIX 06MOMKax U HOMUHallbHbIX YCII08USIX M0 OX/1aX@eHulo U rnomepsix, coomeem-
cmeyouux MouwHocmu:

- 8 lemHeM pexume pabombl;

- @ 3UMHeM pexumMe pabombr*.

UcnbiTaHnsa Ha npesbilleHWe TemnepaTtypbl TpaHCHOPMaToOPOB, ABMSIOLUNXCS YacTbio CTaTU4ECKoro
npeobpaszoBarens, U onpeaerneHne 3KBUBArEHTHLIX MO TemnepaType TOKOB B MX 0OMOTKax cneayeT NpoBo-
antb no FOCT P 54800. KoHeuHble 3HaYeHUs1 NpeBbILLIeHUA TemnepaTypbl pasnu4yHbIX YacTein TpaHcgopma-
Topa He AOSPKHbI MpeBbllaTh NpedernbHbIX OOMYyCKaeMblX 3HaJYeHWW, ykasaHHbiX B Tabnuue 3. Ecnu
N3roTOBUTESNb HE MOXET BOCNpousBecTU paboune opMbl BOMH HanpsbkeHusl Ha TpaHcgopMaTope, To Mo
mMeToAy UCMbITaHWA Ha HarpeB Mexay NoTpebutenemM u NoCTaBLMKOM AOIMKHO 6bITb AOCTUrHYTO cornalleHue.

11.2.11 UcnbITaHUA 3NEKTPUIECKON NPOYHOCTU U3ONALUMN

McnbiTaHNs 21eKTpuiecKon MPOYHOCTU U3OSISILUKN HOBLIX TUMOB TpaHCcopMaToOpPOB NPOBOAAT Ha Npea-
NPUATUN-NIrOTOBUTENE NPU KOMHATHOW TeMnepatype ¢ TpaHcdopmaTopamun, 060pyaoBaHHBIMU LUTATHLIMU
AOMOMHUTENMBHLIMW YCTPONCTBaMMU, KOTOPbIE MOTYT NOBAUATL HA UCTIbITAHUSA.

MpuHUMan BO BHUMaHME KONUYECTBO BEPOSITHBIX BapuaHTOB, KOH(UIypauun, Belbupaemble Ana aTux
UcnbITaHWM, HeoBXo0ANMO onpeaenaTb B KAXKAOM KOHKPETHOM cniydae. OgHako:

- NpoBOA 3a3eMIeHNst OMKEH KPenuUTbCsl K TEM XKe ToYKaM 0BMOTOK, K KOTOPbLIM OH NpUcoeanHeH npu
3KcnnyaTauum;

- ON1A TAroBbIX TpaHcgopMaTopoB ¢ PerynMpoBKON BbICOKOTO HanpsbkKeHUa nepekniodaTens BbIBOAOB
AomKeH 6bITb MOACOEANHEH K OCHOBHOMY BbIBOAY.

McnbiTaHnsa Ha NPOYHOCTb M30MALUA BKITOYAKOT B cebs:

- WUCMBbITAaHUA Ha CTONKOCTb K MHAYKTUPOBAHHOMY HanpskeHuto (cMm. 11.2.11.1);

- UCMbITAHUSI HA CTOMKOCTb K HAMPSXXEHUIO NPOMBbILLINEHHOW YacToThl (cM. 11.2.11.2);

- WCNBbIT@HUSI Ha CTOWKOCTb K UMMNYNbCHOMY HanpsiXeHuio NonNHon anutensHocTtn (cm. 11.2.11.3).

Ona ncnbiTaHWn Ha CTOMKOCTb K MHAYKTUPOBAHHOMY HAMpPsSDKEHUIO W K HanpsbkKeHUo NPOMbILLNEHHON
YacToThl UCMbITATENbHBIE HAMPSHKEHUS NPUBEAEHbI B BUAE cpeiHEKBaAPaTUYECKUX 3HaUYeHU B Tabnvuax 7 u
8. Mpsimoe M3MepeHUe cpegHeKBaApPaTUYECKOro HanpsiKeHUst MOXeT ObiTb 3aMEHEeHO U3MEPEHUEM aMIu-
TYAHOrO 3HAYEHUs HaMNPSKEHUST; aMIIUTYAHOE 3HaYeHWe, pasaeneHHoe Ha /2, AOMKHO PaBHATLCS cpeaHe-
KBagpaTu4eckoMy 3Ha4yeHuto, NpuBeaeHHOMY B Tabnuuax 7 n 8.

Tabnunuya 7a— HanpspkeHusi Npy NCNbITAHUAX SNEKTPUYECKON NPOYHOCTM U30NsaumMmM 06MOTOK, HENOCPeACTBEHHO
NOACOEANHEHHBIX K KOHTAKTHOW CEeTU

UcnbiTatensHoe HanpspkeHue U, B
HomunanbHoe HomunansHoe
Hanpsokenue Uy, HanpsbkeHue usonstmu UcnbiTaHne Ha HanpsbkeHue "
TAroBoiA cucTembl, B U B MPOMBILLINIEHHON YacTOThI CribITaHKe Ha UMMNynbCHoe
HanpsikeHue (NMUKOBoe 3HaveHue)
(cpepHeksappaTuyeckoe 3HaveHue)
750* 900 2800 6000
1500* 2300 5500 12000
3000* 3700 11500 25000
25000 27500 60000 150000
MpwumeuyaHune—Ilo cornawenunio mexagy notpebutenem u M3roToBUTENEM MOTYT NPUMEHSITLCH 3HaYe-
HUS1 UCNbITATENBHBIX HANPSPKEHUA, OTNWYHLIE OT 3HAYEHUW, YCTAHOBMEHHbIX B 4aHHOW Tabnuue. 3HadyeHns, oTMme-
YeHHblE 3HAKOM «*», OTHOCATCS K 0OMOTKam peaKkTopoB, NOACOeANHEHHbIX K KOHTAKTHOW CETU NMOCTOSIHHOIO TOKa.

MpumeyaHune—Cm. [1B.9 (npunoxenve [1B).

* BBegeHWe AaHHOIO TEKCTa B HACTOSILLMIA CTaHAapT o6ycrnoBneHo ycnoBnaMu akcnnyaTauum B Poceuiickorn deae-
paumm TAroBbIX TPAHCHOPMATOPOB XENe3HOAOPOXHOIO NOABUKHOIO COCTaBa.
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Tabnwuuya 8— HanpskeHuss U npy MCMbITAHUSIX SNEKTPUYECKON NPOHHOCTU U3ONSILUMK (UCMbITaHUE Ha CTOMKOCTb
K MHOYKTUPOBAHHOMY HaMPSKEHWUIO UIMU HAMPSPKEHUIO MPOMBILLNEHHON YacToThl) ANsi 06MOTOK, HEe NOACOEAUHEHHBIX
K KOHTaKTHOW CeTu (CpeaHeKkBaapaTuyeckne 3HauveHns)

B BonbTax
HomuHansHoe HanpskeHue HanpsKeHue THroBbix 1 BCI'IE)MOraTeJ'IbeIX HanpspkeHue 06MOTOK, He
nsonauum TPaHCOPMATOpOB o'qHOMHM?’ oBmorok, . NoACOSAUHEHHBIX K KOHTAKTHOW CeTn
HenocpeacTBeHHO NoacoeAMHeHHON K KOHTaKTHOU CeTu
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
MpumeyaHue— o coenawenuro mexdy nompebumenem u uzzomosumesnem 0onycmumo npu-
MEHSsiMb 3Ha4YeHUS UCNbIMamesbHbIX HanpsKeHul, OMIUYHbIe OMm 3HaYeHUl, ycmaHOoe8/1eHHbIX 8 mabnuye*,

11.2.11.1 WcnbiTaHWsi HA CTOMKOCTb K UHAYKTUPOBAHHOMY HaMNpsBKeHUIO

OcHOBHOW Lenbio 4aHHOTo UCMbITAHUA ABNAETCA NpoBepka U3oMNsLMM MeXay BUTKAMU, KaTylkamu 1
OTBETBMNEHNAMU BCEX paccMaTpuBaeMbIx 06MOTOK.

Ons Bcex 06MOTOK, KOTOpble UMEIOT OAUH KOHeL, UMM OAVH BbLIBOZ NMOCTOSIHHO 3a3eMSeHHbIW, AaHHOe
ncnblTaHne ABNAETCH OOHOBPEMEHHO UCNbITAHUEM He3a3eMIeHHOIo BbIBOAA 0OMOTKU HA CTOMKOCTb K HAaNpsi-
JKEHWUIO NPOMBILLIEHHON YacToThl. MNpuUnoxeHWe UCIbITAaTENBHOrO HANPSXKXEHUA, U3MEeHEeHWe NPoACIKUTEb-
HOCTU UCMbITAHUA B 3aBUCUMOCTM OT 4acToThl U T.A.— B cooTtBeTcTBUU ¢ TOCT 22756. B TeyeHue
ncnblTaHus 6ak U caABOeHHbIe 0BMOTKU, HEe UCTIOMNb3yeMble AN NUTaHUA, AOIHKHbI GbITb coeAUHEHbI ¢ 3eMnei
OAHNM U3 CBOUX BbIBOJOB.

B TeyeHue ucnbiTaHUst 0BMOTKN Ha CTONKOCTb K UHAYKTUPOBAHHOMY HanpsXXeHWo crneayeT NpUHUMAaTh
Mepbl, AN TOro YTobbl HANPSKEHUSA, NHAYKTUPOBaHHbIE B Pa3fINMHBIX 0OMOTKaX B O4HOM U TOM Xe MarHUTHON
Lenu, He MpeBsbIlWany 3Ha4YeHU, ykazaHHbIx B Tabnuue 8.

11.2.11.2 WcnbiTaHne Ha CTOMKOCTb K HAMPSKEHUIO NPOMbILLNEHHON YacToTbl

JaHHoe ucnbiTaHne NpUMEeHUMO ko BcemM 0B6MoTKaM TpaHCchopMaTopoB, KOTOPbIE He NoACOeANHEHDI K
KOHTaKTHOM CeTW Ui NOCTOSHHO 3a3eMneHbl B caMoM TpaHcdhopMaTope. McnbiTaHne Ha CTOMKOCTb K Hanps-
XKEHUI0 NPOMBILLNEHHOM YacToThl criegyeT NPOBOAUTE C UCMOMb30BAHNEM UCTOYHUKA NPOMBILNEHHON YacTo-
Thl, NogdepXxusarollero nepemMeHHoe oaHodasHoe HanpshkeHue, KOTOpoe AOMKHO MpUKIaabiBaTbhes
noovepeaHo Mexay Kaxaon U3 obMOTOK, moanekallmx UCTbITaHUo, 1 Ko BCeM ApYriuMm obmoTkam, noacoean-
HeHHbIM BMecTe k Baky 1 k 3eMne. TpeboBaHuA k hopmMe BOMHBI UCTIBITATENbHOrC HANPSKEHNS, MUHUMATTb-
Hafa yvacToTa, YacTHble JeTanu MPUNOXKEHUsT HaMpsHKeHUs W NPOAOIMKUTENbHOCTb  UCMbITaHUS — B
cooTBeTcTBUU ¢ FOCT 22756.

OBMOTKM, NoACOeAUHEHHBIE K KOHTAKTHON CeTW U MOCTOSIHHO He 3a3eMIIeHHble B TpaHcdopmaTope,
AOMXHbI NoABepraTbCA UCMbITAHWUIO Ha CTOMKOCTb K HAaMPSXKEHUO NPOMBILLNIEHHON YacToTbl NPU 3HAYEHUN
HanpsbkeHUs, nogneskallem cornacoBaHuo Mexay notpebutenem 1 nsrotosutenem. 3To HaNpskeHWe onpe-
AenseTcs ypoBHEM NPOYHOCTA U30NALUN HA 3a3eMIIEHHOM BbIBOAe 0OMOTKN.

11.2.11.3 WcnbITaHna Ha CTOMKOCTb K UMMYTbCHOMY HanpsiKeHWo NOSHON ANUTEeNIbHOCTY

JaHHoe ucnblTaHne NPUMEHSIIOT K TAroBbIM 1M BCNoMoraTesibHblM TpaHcopMaTopam, HenocpeacTBeH-
HO MUTaeMblM OT KOHTaKTHOWN ceTu. IMnynbcHoe HanpsikeHWe criefyeT npuknaabiBaTb K BbiBoAy 0OMOTKM
TpaHcthopmMaTopa CO CTOPOHbI KOHTAKTHOW CeTu.

* TMpuBegeHHoOe NpumeyaHne 4ononHeHo rno otHoweHno K MOK 60310:2004 1 HanpaBneHo Ha Y4eT MHTePEeCcoB Kak
noTpedbuTens, Tak U U3roTOBMTENS MO KOHKPETHLIM BMAAM NMPOAYKLMN.
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B TeueHue ncnblitaHus:

- B6aK 1 BCe AOCTYNHbIE BTOPUYHbIE BLIBOALI AOSMKHBI BbITb 3a3eMIeHbl HeNocpPeACTBEHHO;

- 3a3eMnAlWNUA BbIBOA OBMOTKN CO CTOPOHbI KOHTAKTHOW CeTu AoibkeH GbiTb 3a3eMiieH Henocpea-
CTBEHHO UM Yepes3 CONPOTUBNEHNE HU3KOW BENUYNHDI;

- BCEe 3aWnTHblEe YCTPONCTBA OT NepeHanpsKeHUs, CBA3aHHbIe NPU 3KCnyaTauum ¢ BIBOAOM 06MOTKK
CO CTOPOHbI KOHTaKTHOW CeTU, AOMKHbI OblTb CHATLI UM OTCOEAMHEHDI;

- NpU NPUMEHEHUN PeryfMpoBKA BLICOKOrO HaNPshXeHWs nepeknioyaTterb BbiBOAOB AoIMKeH ObiTb noa-
coeAnHeH K OCHOBHOMY BLIBOAY.

McnbITaHnA Ha CTOMKOCTb K UMNYSIbCHOMY HaNPshXeHWIo MONHOW ANUTENbHOCTU cneayeT NpoBOAUTb CO
cTaHdapTHOM bopMOi BONHBI UMMYNbCHOTO HanpsbkeHUA B 1,2/50 MKC; NMKOBOE 3HaYeHne NpUKnaabiBaemMoro
HanpsbkeHUst A0IMKHO COOTBETCTBOBATL YkazaHHOMY B Tabnuue 7a. MeToabl UCMbITaHW — B COOTBETCTBUN C
IFOCT 1516.2. He pekomMeHAyeTCA NPOBOAUTL UCMLITAHUA C NPUMEHEHWUEM YCEUYEHHBIX BOJH.

11.2.12 MoBeneHMe B yCNoBUAX KOPOTKOro 3aMblKaHUA

[aHHoe ucnbiTaHne HeoBXoaMMo ykasbiBaTb MO COrMacoBaHUIO Mexay noTpebutenem u narotoBuTe-
nem npu 3akase U NpPoBOAUTL B cooTBeTcTBUU ¢ FTOCT 20243.

TpaHcdopmaTop AoskeH BbiTh cnocoGeH BbliaepXXMBaTh 6e3 NoBpeXXaeHUs TenmnoBbie U MexaHu4eckue
BO30ENCTBUSA KOPOTKMX 3aMbIKaHWA Mexay BblBOAaMM BCeX BTOPWMHBLIX 0BbMOTOK. [ns BcnomoraTenbHbiX
0BMOTOK cneayeT yuuTbiBaTb HanM4Me B COOTBETCTBYHOLLMX LiensiX NOMHOIO CONPOTUBIIEHUST W/UNN 3aLLUUTHBIX
YCTPOUCTB (MpeaoxpaHUTenen, nepeknoyatenen u 1. a.).

MakcumanbHoe 3HauyeHne MOLLHOCTU KOPOTKOro 3amblkaHusl, ONYCTUMOE Ha BXOAE B XKeNe3HO40pOoX-
HEI MOABWKHOM cocTas, AOIMKHO BbITb YCTaHOBMEHO NoTpebutenem.

HanpsikeHnem, npuHMMaeMbIiM BO BHUMaHME, SIBMISIETCA MakCUManbHOe 3HaYeHUe HanpsbkeHusl TAro-
BOW cucTtembl B cootBeTcTBMM ¢ FOCT 6962.

11.2.13 WUcnbiTaHUA Ha CTOMKOCTb K MEXaHU4YeCKUM BHELLHUM BO3AEUCTBYIOLWUM baKkTopam

WcnbiTaHua Ha CTOMKOCTb K MeXaHM4YecKUM BHELHUMM BO3deWcTByloWwmMM  caktopam — no
TOCT 16962.2.

MocnegoBaTenbHOCTb Y KOHKPETHbIE METOAbl UCTMbITAHWUIA YCTaHaBNNBAKOT B TEXHUYECKUX YCIIOBUSX Ha
TpaHcgopmatop.

MpoBepKN TEXHUYECKUX XapaKTepUCTUK, Nognexallme noBTOpeHUIo Nocrne UCNbITaHUA Ha CTOMKOCTb K
MEXaHU4ECKUM BHELUHWM BO3AEACTBYOLLMM hakTopam, eCilii MHOE He COrMacoBaHo Mexay notpedurenem u
N3roToBUTENEM, OOMKHbI BKMOYATL B cebs:

a) U3MepeHue NoTepb U TOKa XOMOCTOro Xoaa,;

b) namepeHue HaNPsXKEHUs1 KOPOTKOro 3aMbIKaHUS;

C) ucnbiTaHWe Ha CTOMKOCTb K MHAYKTUPOBAHHOMY HampsiKeHUo UMK K HanpsiKeHNo MpoMbILNEeHHON
4acToThl.

Ecnu pe3yneTaThl UCMBITAHUA NO NepevmcrieHUsM a) U b), npuBedeHHbIM BblLLE, OTNINYAOTCA MeHee YeM
Ha 2 % OTHOCUTENbHO 3HAaYeHWIA, U3MEepPEHHLIX B X04e NepBoHavYanbHbIX UCNbITaHWUA, TO TpaHchopMaTop cHu-
TaeTcs BblAEPKaBLUMM UCMbITAHUS HA CTOMKOCTb K MeXaHWYeCKUM BHELUHUM BO3OEACTBYOLWUM dakTopam.
[nsa ncnbiTanusa No NepeyvncneHnto ¢) UCbiTaTeNlbHOe HanpshkeHe A0MMKHO COCTaBMATb 75 % 3HavYeHWUN!, uc-
nonb3yeMblX Npy NepBoHaYaibHOM UCMIbITaHUMW, U He OOMKHO NPUBOANTL K Npoboto.

MpumeyvaHune—Cwm. [B.10 (npunoxenve [B).
11.3 UcnbiTaHUe peakTopoB

11.3.1 lNepeyeHb UCNbITAHUNA
MpoBepKn, U3MepeHnss 1 UCNbITaHWS, NoANeXallne NPoBeAeHUIo Ha peakTopax, NpuBeaeHbl ANA Kax-
OO KaTeropum ucnelTaHuin B Tabnuue 9.

Tabnwnuya 9— NepeyeHb NPOBEPOK U UCTILITAHWIA, NOANEXAWUX NPOBEASHMNIO HA peakTopax

MyHKT UNK NOANYHKT HacTosILIero cTaHaapTa

Bua nenbitanua
MNepuonudeckue | MNpuemo-caatouHbie | Uccnepgosartensckue
MpepgapuTensHan NnpoBepka — 11.3.3 —
MamepeHune conpoTuerneHnst o6MoTKM — 11.3.4 —
ViamepeHune notepb 11.3.5 — —
MenbiTaHne Ha Harpes 11.3.7 — —
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OkonyaHue mabnuus! 9

MyHKT UNu NOANYHKT HACTOSAILLETo cTaHaapTa

Bua ucneitaHus
Mepuoanyeckue | MNpuemo-caaTouHble | ccneposatensckue

MpoyHOCTE u3onsaumK:
- CTOWMKOCTb K HAMPShKEHVIO MexXay BblBOAAMMU 11.3.8.1 11.3.8.1

- CTOWKOCTb K HAMPSHKEHWIO MPOMbILLIEHHOW 4YacToTbl — 11.3.8.2 —

- CTOWKOCTb K UMNYyNbCHOMY HarnpsXeHuto NnonHowm Anu-
TENbHOCTU (ucm::maHue HarlipsXkeHueM 2p0308biX UMIYIlb-

cos)* 11.3.8.3 — —
CmoliKocmb K MEXaHUYECKUM 8HEWHUM 8030elicmayrowum
hakmopam 11.3.9 — —

* HaumeHoBaHue JaHHOrO BMAa MCMbITAHMA, NPUBEAEHHOe B CkoBkax, COOTBETCTBYET yCTAHOBMEHHOMY B
rOCT 1516.2.

MpumeyaHune—Cwm OB.11 (npunoxerue [B).

11.3.2 Oonycku

Mo cornacoBaHuio Mexay noTpebutenem 1 NOCTaBLUMKOM 3HAYeHUs JOMYCKOB, NpuBedeHHble B Tabnu-
ue 10 kak pac4eTHble, MPUMEHUMbI B KAYECTBE A0MYCKOB MEXAY rapaHTUPOBaHHbLIM UMW pacyeTHBIM 3HaYeHW-
€M 1 3HauYeHNeM, NU3MEPEHHBbIM B TEYEHWE NepUoanyHecknx UCnbiTaHUA Ha OMnbITHOM obpasLe.

3HaueHus1, npuBeaeHHble B rpade «pu U3roTOBNEHNNY , MPUMEHSIIOT K PACXOXAEHUSAM MexXay 3Hauve-
HUAMW, U3MEPEHHBIMA B TEYEHME NPUEMO-COATOUHBIX UCTIBITAHUA, N 3HAYEHUSIMW, BbISIBNIEHHBIMW Ha ONbIT-
Hom o6pasue.

Tab6nwuya 10— [Jonycku

Honyckun
MapameTp (NyHKT)
PacueTHble Mpw nsrotoBneHUu
1 ConpoTuBneHne oomoTtku (11.3.4) — +10%
2 Motepwm (11.3.5) Mpu nepemenHom Toke: + 10 %
3 WnayktueHocTb (11.3.6) [pw cooTBeTCTBYIOWEM TOKE: £ 15 % [Mpw nepemerHom Toke: £ 10 %

Ans apyrux napameTpoB, €Cnn OHU UMEOT MecTo, AONYCKN A0MKHbI cooTBeTcTBOBaTL MOCT 9219.

11.3.3 lMpeaBapuTtenbHble NPOBEepPKU

Mepen npoBeaeHNEM NPMEMO-CAATOUHBIX UCTBITAHWUIA AOMKHBI ObIThb BbIMOMHEHBI MPOBEPKA MAaPKMPOB-
K/ BbIBOAOB, MOMSIPHOCTEN 1 AaHHBIX Ha MacnopTHON Tabnuyke.

11.3.4 U3mepeHue conpoTMBneHus o6MoTokK

ConpoTueneHne o6MoTkM (06MOTOK) cneayeT U3MepsiTb NpU NOCTOSIHHOM TOKe, TemrnepaType OKpy»Kato-
e cpeabl, ¢ cobniogeHnemM obbIYHbIX Mep NPeAO0CTOPOXHOCTY ANt MUHUMU3ALIUN BAMSHUS CaMOUHAYKLUWW.
TemnepaTypa, Mpu KOTOPOI NPOBOANUIN N3MEPEHNE, A0MKHa ObITb 3apercTpupoBaHa. PesynbTaTthbl 4OMKHbI
ObITb CKOPPEKTUPOBAHBI MPUMEHUTESBHO K pacyeTHol TemnepaTtype (cM. 11.2.9).

11.3.5 OnpeaeneHue notepb

MoTepu B peakTopax NEPEMEHHOro U NyNbCUPYIOLLLEro Toka cneayeT N3MepsiTb Npu nepeMeHHOM Toke
NPOMBILLITEHHOW YacTOThbl, 3KBMBANEHTHOM pabovemMy TOKy.

OKBMBANEHTHbIN TOK JOMKEH UMeTb cpeHeKBaapaTuieckoe 3HadeHne, NonyvyeHHoe U3 cogepKaHust
rapMOHUK 1 oopmbl BOIHbI, 3a4aHHON NoTpebuntenem, 1 A0MKeH yunTbiBaTb NpeanonaraeMmoe BrvsiHie Ha
noTepu pasnMyHbIX YCNOBUA UCMbITAHNA U SKCNyaTaLun.

MoTepwn B peakTopax NOCTOSIHHOIO TOKa creayeT N3MepsiTb Npu NocTosiHHOM Toke. [lormkeH BbITb Takke
BbIMOJIHEH pacyeT NoTepb B MarHUTHOM cepaeyHuKe.

[nsi peakTopoB C MarHUTHLIM CEPAEYHUKOM U C 3KPaHOM NOoTepU cneayeT N3MepsiTb, MO BOSMOXHOCTH,
€CI1 He cornacoBaHo UHOeE, MpK YacToTe U/unu dopme BOMHbI HanpsbkeHWsl, Hanbonee GIM3KON K YCIIOBUSAM
aKcnnyartauum.
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11.3.6 UsamepeHue UHOYKTUBHOCTU

Mpy nepuognyvecknx UcblTaHUAX M3MepeHne NHOYKTUBHOCTY cnedyeT nNpoBoguUTb Npu ToKe, COOTBET-
CTBYIOLLEM Ha3HaYeHUIo peakTopa, a Npu Npruemo-caaTouHbIX UCTIbITAaHUSIX — NPU NepeMeHHoM Toke. 3Have-
HUE UHAYKTMBHOCTY, 3ajaHHOE UM N3MEPEHHOE B TaKMX PasfUYHbIX YCIOBUSIX, HE MOXET BbiTb OAMHAKOBbIM,
1N N3roTOBUTENb U NOTPEbUTENb A0MKHBI COrNMacoBbIBaTL 3HAaYEHWe, NoAreXallee UCNoNb30BaHUo Npu npue-
MO-COATOYHbIX UCTBITAHWUAX, HA OCHOBE Pe3ynbTaToB MepuoanyYeckuX UCNbITaHUA.

Ons coBOEHHBIX PeaKTOpPOoB MpU NepUoauYecknx UCMbITaHUSX U3MepeHue B3aUMHOW MHAOYKTUBHOCTH
cnegyeTt nposoauTtb no FOCT 14794.

11.3.6.1 M3mepeHue Ha peakTopax NnepeMeHHOro Toka 1 peaktopax npeobpasosatenei

11.3.6.1.1 lMepuoanyeckne UcnbiTaHUA

PeakTop gomkeH nuTaTbCA OT WCTOYHWKA MEPEeMEeHHOro Toka MpW HOMWHANLHOW YacToTe; Kpusble
COMPOTUBIIEHNA UM MHAYKTUBHOCTMN OOMKHbI rpaduyeckm cTpouTbest B Buae MyHKL MM TOKa BO BCEM Anana-
30He UCMonb3oBaHWs peakTopa. Mo TpeboBaHuto noTpebuTens KpuBas HacklLeHUs 4oMKHa bbITb cornacosa-
Ha Mexay noTpebuTenemM u U3roToBUTENIEeM 40 3anycka B cepuiiHoe NPon3BOACTBO.

Ons peaktopos 6e3 cepaeyHnKa NcnbiTaHWe cregyeT NPOBOAUTL MPY HOMUHAMNbHOM TOKe.

Ona peakTopoB npeoGpasoBaTenein MoxeT notpebosaTbecs onpegeneHne koadpcbuumeHTa cBsAsun 8
coomeemcmeuu ¢ FOCT 14794.

11.3.6.1.2 Mpuemo-caaTo4HbIe UCTbITaHUSA

ConpoTusneHune npu nepeMeHHOM TOKe criegyeT U3mMepsTh MpY HOMUHAIBHBIX YacToTe U TOKe.

11.3.6.2 MamepeHune Ha peakTopax MOCTOAHHOMo Toka

11.3.6.2.1 MNepwnoanyeckme NcnbiTaHUs

KpuBble nepexogHoi MHAYKTUBHOCTM (CM. 3.9) A0SKHbI ObITh Fpaduyecky NocTpoeHbl B Buae yHKUUU
TOKa BO BCEM AnanasoHe Ucnonb3oBaHus peaktopa. Mo TpeboBaHmio NoTpebutens KpuBas HacbILLEHUS J0K-
Ha BbITb cornacosaHa mMexay notpebuTenemM n U3roToBuTeniemM 4o 3anycka B CepUinHoe NpoU3BOACTBO.

Ha peakTope, ycnewHo npoledweM UCnbiTaHne, conpoTUBMEHWe U UHAYKTUBHOCTb AOMKHbI ObiTh
3aperncTprpoBaHbl NpU NepeMeHHOM TOKe Ha COrnacoBaHHON NPOMBILLUAIEHHOW YacToTe 4715 HECKOMbKUX 3Ha-
YEeHWIA ToKa, MPWU KOTOPLIX HAaNPsHXKEHWE He MOXEeT 4OCTUraTh OnacHbIX 3HavYeHuiA. MoTpebutens U N3roToBuU-
Tenb JOMXKHbI COrNacoBaTh BbIOOP 04HON onpeaeneHHON TOUKM Ha KPUBOW MOSTHOrO CONPOTUBNEHUA/TOKA; 3Ta
ToYKa Ao/KHA BbITb NpUHATA B kadecTse 6a30Bol AMs NocneayoLWmx NPUEeMO-CAATOHBIX UCMIBITAHWUNA.

11.3.6.2.2 Mpuemo-caaTouHbIe UCTBITAHUS

MonHoe conpoTMBIEHNe NMpu NepemMeHHOM TOKe Ha COrfacoBaHHOW YacToTe crneayeT u3MepsiTb npu
TOKe, COOTBETCTBYIOLEM 6a30Boit Touke, onpeaeneHHoin B 11.3.6.2.1.

11.3.6.3 MamMepeHus Ha peakTopax NynbCUPYIOLLErO ToKa

11.3.6.3.1 MNepnoanyeckne ncnblTaHUsa

KpuBylo MHOYKTUBHOCTW crieqyeT onpeAensitTe B Buae oyHKLUM TOKa BO BCeM nNpegycMoTpeHHoM pabo-
YeM gunanasoHe. MHAYKTUBHOCTb peakTopoB 6e3 cepaeyvHuKa pacCcUnTbiBalOT MO peakTUBHOMY COMpPOTUBIe-
HUIO0, U3MEPEHHOMY NPY NepeMeHHOM TOKe NPOMbILUIIEHHON YacTOoThl.

B cny4yae peakTopa ¢ efnesHblM cepAevHNKOM MeToa N3MepeHUs UHOAYKTUBHOCTU AOSDKEH yYuTbIBaTb
MynbCUPYIOLWNIA TOK, HaKaablBaeMblil Ha NOCTOSIHHBIA ToK. MeToa AospkeH BbITh cornacoBaH Mexay nosb3o-
BaTenem 1 U3roToBUTENEM.

M3mepeHus NHAYKTUBHOCTU criedyeT NpuBoAUTL B BUAE cpegHero apudpmeTnyeckoro sHaueHusa nynb-
cupytoLlero Toka no Bcel obnactu NnpuMeHeHUs1 peaktopa.

Ha peakTope, ycneLwHo npoLedwemM ucnbiTaHue, NorfiHoe ConpoTUBAEHNe U MHAYKTUBHOCTL NpU nepe-
MEHHOM TOKE Ha COrnacoBaHHOM MPOMBILINIEHHON YacToTe AOIDKHbI ObITb U3MEpEeHbl 4R PasfUYHbLIX 3Have-
HWIA TOKa, MPU KOTOPLIX HAMpPsXKEHNEe He MOXeT AOCTUraTb OMacHbIX 3HAYEHWUA.

MoTpebutens N N3roTOBUTENb AOSMKHBI COrfacoBaTth BbIGOP onpeaerieHHOW TOUKN Ha KPUBOA NOMHOro
COMNPOTUBIEHUSI/TOKA; 9Ta ToYKa Ao/KHa BbITh MpUHATa B kavecTBe 6a30Boi Ans nocneayowmx npuemMo-caa-
TOYHbIX UCTbITaHUA. Mo TpeGoBaHMo NOTPeBUTENA KpUBas HacblleHWs AomkHa BbiTb cornacoBaHa Mexay
noTpebutenem v N3roToBUTENEM 4O 3anycka B CepuiiHoe NpousBoACTBO.

11.3.6.3.2 Mpnemo-caaToqHbIe UCMBITAHNA

MonHoe conpoTuBreHWe Npu NepeMeHHOM TOKe Ha COrflacoBaHHOW YacToTe crnefyeT U3MepsATb Npu
TOKe, COOTBETCTBYloLEeM D6a30Boi Touke, onpeaeneHHon B 11.3.6.3.1.

11.3.7 UcnbiTaHue Ha Harpes

WMcnbiTaHue Ha Harpes cnegyeT BbiMoNHATe B cooTBeTCTBUMM ¢ TOCT 9219 1 TpeboBaHUAMM, ykasaHHbI-
MU HUKE.

WMcnbiTaHue Ha Harpes peakTopa criedyeT NPOBOAUTL NPU TOKe, 3KBUBaNeHTHOM 3aaaHHoMy B 11.3.5.

PeakTop gomkeH 6bITb pasMelleH B YCIOBUSIX, 3KBUBANEHTHBIX YCIIOBUSAM 3KCNyaTaLum enesHoao-
POXHOrO MNOABWKHOMO CoCTaka.
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[nsa peakTopoB, NpUHYAUTENBHO OXNaxaaeMblX BO3AYXOM, UCTIbITaHWUS creayeT NpoBoanTb NPy 3afaH-
HOM pacxofe Bo3gyXxa (UNu CKopocTK noToka) (cM. mabnuyy 1a).

B TeueHue UCNbITaHUs MpeBbIleHWe TeMrnepaTypbl pasnnyHbIX YacTeidl peakTopa He OOMKHO MNpeBbl-
WwaTb npeaensHbIX 3HAaYEHWUIA, ykasaHHbIX B Tabnuue 3.

UcnbiTaHus Ha Harpes peakTopoB, KOTOPbIE HEBO3MOXHO OTCOEAMHNUTL OT TAroBOro TpaHcdopmartopa,
cnegyeT npoBoauThb B cooTBeTcTBUMM ¢ 11.2.10.

MpumeyaHune—[OnA peakTopos, paboTaloWwmx Ha HECMHYCOMAAINIBHOM NEPeMEHHOM TOKEe UMW NynbCupyto-
LLieM TOKE, MOXET BO3HVKaTb 3aTpyAHEHUE B OLIEHKE SKBMBANEHTHOIO TOKA C YYETOM NOTepb, NOSTOMY PEKOMEHAYETCH Npo-
BeJEeHWe NCCrefoBaTenbCKOro NCMbiTaHUsi ¢ opMamm BOSH ToKa, GriskuMm K dhopmam BOSTH MNP SKCMnyaTauum.

11.3.8 UcnbITaHUA 3NEKTPUYECKOWN MPOYHOCTU U30ONALUN

UcnbiTaHns 31eKTpUYecKoin NPoYHOCTN U30SILUK Ha peakTopax HOBLIX BUAOB criedyeT NpoBOAUTb Ha
npeanpusiTUN-N3roToBUTENE MPU KOMHATHON TemnepaType. PeakTopbl A0MKHbI ObITb OCHALLEHbI WMamHbIMU
OOMOSMHUTENbHBIMU YCTPOUCTBAMMU, KOTOPbIE MOTYT MNOBANUSITL HA UCMbITAHUE.

McnbiTaHus Ha NPOYHOCTb M3ONALUM BKITloYaloT B cebs:

- UCMbITaHWe Ha CTONKOCTb K HanpsixxeHuto mexady Boisogamu (cMm. 11.3.8.1);

- MUCnbITaHWe Ha CTOMKOCTb K HaNpsKeHMio NpoMbILLINIeHHOW YacToTbl (cm. 11.3.8.2);

- ncnbiTaHWe Ha CTOMKOCTb K MMMYbCHOMY HanpsikeHuto (cM. 11.3.8.3).

11.3.8.1 WcnbiTaHWe Ha CTOMKOCTb K HAaNpsKeHUo Mexay BbiBogamu

OcHOBHas Lenb UCTbITaHUsi — NPOBepKa U3oNALUA MeXdy BUTKaMK, KaTylikaMu 1 BCeMW BbiBO4aMU
0B6MOTOK.

[aHHoe ucnbiTaHue cnegyeT NpoBOAMTL Ha peakTopax, KOTopble MOryT NoABepraTbCsl HanpPsKeHUsaM
npo6osa n3onsaLUM Mexay BbiIBOAAMW NPU HOPMasbHOM 3KCnyaTaumMm Unm B YCNoBUSX OTKasa.

B TeueHue ucnbiTaHns 6ak 1 06MOTKN, He NogBepraemMble UCNbITaHUIo, AOKHBI BbITb COeAUHEHDI, Kak
npuv aKcnyaTauuu.

MukoBOe 3HaYeHNe UCbITaTeNbHOMO HAMPSKEHUS A0MMKHO 6bITb PAaBHO YABOEHHBIM 3HAYEHUAM, NpuUBe-
AeHHbiM B Tabnuuax 7 n 8. Bropas rpada tabnuubl 8 He npumeHsieTcs. McnbiTaHue NpoBoAsaT ¢ NOMOLLbIO
NPUNOXEHUS MeXAy BbIBOAAMU OOHOMO UMMYIbCa HanpshKeHWsl, BpeMs NOBbILEHNSI KOTOPOro AOSMKHO BbITb
O0CTaTOYHO NPOACIIKUTENbHEIM, C TeM YTOObl 4aTh BO3MOXHOCTb PABHOMEPHO pacnpeaennuTb HanpsbkeHue
no obMoTKe (Mo cornalleHunio Mexay UsroToBUTenem 1 noTpedbutenem UcnbiTaHne MoXHO NPOBOAUTL Nocpea-
CTBOM NPUMOXEHUsI MEPEMEHHOr0 HanNpPsBKEeHWs, YacToTY KOTOPOTro crieayeT BbibupaTb Takoi, YTo6bl UcnbiTa-
TeNbHbIA TOK He NpeBbIlan CBOero HOMUHarnbHOro sHa4YeHus B 1,2 pasa).

11.3.8.2 WcnbiTaHWe Ha CTOMKOCTb K HANPsKeHUo NPOMbILLIEHHOW YacToThl

McneiTaTensHoe HanpsikeHUe cneayeT NpuknaabiBaTh B TeueHre 1 MuH mexay obmoTtkoin (06MoTkaMm)
1 3eMnel, a 3aTem Mexay oTAeSIbHbIMU OBMOTKaMU NPU HaNMUYMUK.

UcnbiTaTensHoe HanpsbkeHne A0MKHO BbiTb NepeMeHHbIM, ¢ hOpPMOIA BOSHbI, MO BO3MOXHOCTU B1IM3KOA
K cMHycomndanbHon, 1 YyacTtoTo oT 50 go 100 Ny. Ero cpeaHekBaapaTuieckoe 3HavyeHue BbibupatoT u3 Tab-
N1y 6 1 7 € y4eTOM TOrO, YTO B Cyyae ABONHON N30NALUN Kaxkaas U3oNALUs 4OIKHA BblAEPXUBATb YOMSIHY-
TO€e BbllLe 3Ha4YeHWe HanpsikeHus. BTopyto rpady Tabnuubl 7 He NPUMEHSIOT.

Ecnu peakTop BKMtoYeH B Lenb BbINPAMUTENbHOTO 060pyaoBaHUs, B KOTOPOM MOTEHUManbl OTHOCU-
TeNbHO 3eMSTM MOTYT JOCTUraTh BbICOKUX 3HAa4Y€HUI NPWU HEUCNPaBHOCTM (AHOAHBLIE peakTopbl UK Criaxusa-
olwne peaktopbl), TO onpedeneHue Gonee BLICOKOrO MUCMLITATENBLHOMO HaMpsPKeHWUs, noanexallero
npunoxeHuio, criegyeT nposoauTs No FOCT P 54800.

UcnbiTaTenbHble HAMPAXXeHUA PeakTopoB, BKNOUYEHHbLIX B LieMb BLICOKOrO HanpsbkeHnsa ogHodasHoro
XKene3HoAopPOXHOro NoABUMXKHOMO COCTaBa, AOMKHbI BbiTb YCTAHOBIIEHbI MO COMNaLleHno Mexay notpebure-
neM 1 nsrotTosuTENEM.

11.3.8.3 WcnbiTaHWe Ha CTOMKOCTb K UMMYMbCHOMY HanpsiKeHUIo

[aHHoe ncnbiTaHne MPUMEHSIOT TONbKO A1 PeakTopoB, KOTOpble HeMOCPeACTBEHHO NOACOEANHEHbI K
noABecHOW KOHTaKTHOM ceTn. UMNynbcHoe HanpsbkeHne criegyeT NpuKnaapiBaTh K BLIBOAY peakTopa co CTo-
POHbI KOHTaKTHOM ceTu.

[nsi peakTopoB, NoACOeANHAEMBIX K CETU NepeMeHHOro Toka, UCTIbITaHWs crneayeT NPOBOAUTL CO CTaH-
AapTHON popMOW BOSTHBI UMMYIbCHOTO HanpskeHust NonHou AnutensHocTu B 1,2/50 MKC; amMnnuTyaHoe 3Ha-
YeHue npUKNadbIBAaEMOro HarnpshkeHUs OOMKHO COOTBETCTBOBATb 3HAYEHWO, YCTAHOBMEHHOMY B
Tabnuue 7a.

[ns peakTopoBs, NoACOeANHSIEMbIX K CETU NOCTOSIHHOIO TOKa, UCTIbITaHUe cneayeT NPOBOAMTL NO corna-
LWeHuto Mexay notpebuTtenem n nsrotosuteneM. NukoBoe 3HavYeHWe NPUKNaALIBAEMOro HaNpPsHKeHUs OOIK-
HO YYUTbIBATb XapaKkTepUCTUKA pas3psaHMKOB AN 3almUThl OT NepeHanpsbKeHU NPpyU UX Hanuuuu.
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[laHHoe ncnbiTaHue Takke MoXeT 6bITb NPUMEHEHO Mo cornalleHnio Mexay noTpebutenemM 1 MsroTosu-
Tenem ANs peakTopoB MOCTOAHHOrO ToKa, NoAcoeANHEHHBIX K KOHTaKTHOMY perbey.

MeToa nposeaerust ncnbitaHnii no FOCT 22756 cneayeT BbIGUPpaTh NO cornalleHnio Mexay notTpe6u-
Tenem v U3roToBUTENEM.

11.3.9 UcnbITaHUA Ha CTOMKOCTb K MeXaHUYEeCKMM BHELWHUM Bo3geAcTByOWUM dakTopam

McnbiTaHust Ha CTOMKOCTb K MeXaHWYeCKUM BHEeLHWM  BO3JeWCTBYHOLWMM  hakTopaMm — no
IT'OCT 16962.2.

WcnbiTanus Ha paboTocnocobHOCTb TPeByoTCs TONBKO ANs ABWXKYLLMXCSA YacTer, CBA3AHHBIX C PeaKTo-
pomMm.

MocnepoBaTenbHOCTb Y KOHKPETHbIE MEeToAbl UCTbITaHW YCTaHaBIMBAOT B TEXHNYECKNX YCIOBUAX Ha
peakTop.

MpoBepKU TEXHUYECKUX XapaKTepUCTUK, nodnexallue MOBTOPEHUIo Mocre WUCMbITaHWA Ha YCToWYuU-
BOCTb K MEXaHNYECKUM BHELLIHMM BO3AeNCTBYOLWMM chakTopam, eciii MHOe He CorMacoBaHo Mexay noTpebu-
Tenem 1 N3roToBUTENeMm, JOMMKHbI BKoYaTh B cebs:

a) nsmepeHue MHOYKTUBHOCTU;

b) ncnblTaHWe Ha CTOMKOCTb K HANPSKEHNIO MPOMBILLIIEHHON YacToThl.

Ecnu pesynstathl UCMbITAHWUIA NO NEPEYNCIEHUIO a) OTNUYAIOTCA MeHee YeM Ha 2 % OTHOCUTENbHO 3Ha-
YeHWIA, N3MepPEeHHbBIX B XoAe nepBoHavaribHbIX UCMbITAHWUI, TO PEaKTOP CHNTAETCS BblAepKaBLUNM UCNILITAHNSA
Ha CTOMKOCTb K MEXaHNYECKUM BHELLUHWUM BO3AENCTBYOLLMM chakTopam. [ns UCNbITaHWUA No NepeuncneHnio b)
ncnelTaTenbHoe HanpsXXeHne JOMKHO COCTaBnATh 75 % 3HavyeHui, UCnomnb3yeMblX NpU NepBoHaYanbHOM Uc-
MbITaHUA, U HEe OOMMKHO MPUBOAUTL K Npoboko nsonaumnn.

MpumeyvaHune—Cwm. [IB.12 (npunoxexue OB).
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MpunoxeHne A
(pexomenayemoe)

MepeyeHL pazgenoB, noApa3fenoB U NYHKTOB, NO KOTOPbLIM uenecooﬁpasuo cornaweHue mexay

HOTpGGMTeneM U U3roTOBUTENEM UMK NpefocTaBrneHUe AONONHUTENBLHON umpopmauuu
Unu TeXxHn4eckKux yCHOBI/IFI nOTpGGMTeneM Unu usroTosutTenem

M pwnmedaHnune— Hymepauus, npueegeHHas B A.1—A.3, OTHOCUTCA K COOTBETCTBYIOWUM pasgenam, noapas-

[enam 1 NyHKTam HACTOSILEero cTaHaapra.

A1 MyHKTBI, ABNAIOIMECHA NPeAMETOM COTNalleHNA MeXay noTpebutenem n narotosutenem
TpaHcghopmamopsi u peakmopb!

1 PacwupeHne obnactm npyuMmeHeHusi ctaHgapra.

1 CneumanbHble yCrnoBus SKCNNnyaTauum U BO3MOXHbIE COOTBETCTBYIOLLME UCMbITAHWUS.

6.1 HomuHanbHOe HanpspkeHUe o CTOPOHbI KOHTAKTHOW CeTM.

9.2 Tabnuua 3. Npumevyanne — bonee BbICOKME Npefensbl NPEBLILLEHUS TEMNEPATYphbI.

9.2 Tabnuua 3. BbiGop knacca paGouero pexvma.

9.2 PacnonoxeHne TEpMOMETPOB A1 KOHTPONS MPY UCMILITAHUM HA HArpee.

11.1.2 3ameHa NpUemMo-cOaTOYHbIX UCTIBITAHUIA BbIGOPOYHBIM KOHTPOIEM.

11.1.4 VccnepoBatenbCkue UCMbITAHUSA U UX BIIUSIHNE.

TpaHcghopmamopsi

11.2.1 MenbiTaHusa peakTopa, UCMonb3yeMoro Ansi nepexoaa Mexay no3vumamMu nepekniovaTens oTBeTBNEeHWN.
11.2.2 Tabnwuua 5. [Jonyck Ha HanpsiXeHe KOPOTKOro 3aMblKaHUS OTBETBIIEHUI, KPOME OCHOBHOIO OTBETBNEHUSA.
11.2.7 KomBuHaumu nap o6MOTOK, Ha KOTOPLIX crefyeT U3MepsiTh HanpsikeHNe KOPOTKOIO 3aMblIKaHWsI.

11.2.7 JononHutenbHble N3amepeHnsi KOPOTKOrO 3aMbIKaHWSI.

11.2.11 KoHdwurypauum ans npoBeAEHUs NCTILITAHUA SMEKTPUYECKON MPOYHOCTU M30NAUUN.

11.2.11 Ta6nuua 7a. MNpumevaHne — [MOBbIWEHHbIE HAMNPSDKEHWST AN UCNbITAHWMIA 3NEKTPUYECKON MNPOYHOCTU

n3onsAUnK.

11.2.11.2 3HaueHne HanpsikeHnsi 0OMOTOK, MOCTOSIHHO He 3a3eMI1eHHbIX B TpaHcdopmaTtope.

11.2.12 VcnbiTaHne KOPOTKOro 3ambIKaHuA.

Peakmopebr

11.3.6.2.1 BbiGop 6a30BOW TOYKM Ha KPUBOW MOMHOIO CONPOTUBNEHUS PeaKTOPOB NOCTOSIHHOIO TOKa.

11.3.6.3.1 MeTtoa namepeHnsa MHOYKTMBHOCTU Ha peakTopax C Xene3HbiM CepAeUHUKOM MPU NyNbCUPYIOWEM TOKE.
11.3.6.3.1 BruiGop 62a30BOW TOYKM HA KPUBOMN MNOMHOTO CONPOTUBIEHUS PEAKTOPOB MyIIbCUPYIOLLIEro TOKA.
11.3.8.2 VcnbiTaHus Ha CTOMKOCTb K HanpsXeHWsIM MPOMBILLITEHHON YacToThl peakTopoB, BKMIOYEHHbIX B LENU

BbICOKOIro Hanpsi>XXeHus.

11.3.8.3 VicnbiTaHusi Ha CTOMKOCTb K MMMNYIIBCHBIM HANPAXEHUSM PEaKTOPOB, NOACOEANHEHHBIX K NOABECHON KOH-

TaKTHOW CeTU NOCTOSIHHOIO TOKa.

11.3.8.3 VcnbiTaHusi HA CTOMKOCTb K MMMYNbCHBIM HaMNPsHKEHWAM PeaKToOpoB, NOACOSAUHEHHBIX K KOHTAKTHOMY

penbCy NOCTOAHHOIO TOKa.

12.3.8.3 MeTtoa npoBegeHvst UCMbITaHWIA HA CTOMKOCTb PEaKTOPOB K UMMNYNbCHbLIM HAMNPSKEHUAM.

A.2 Undopmauma, nognexawana npeacTaBrleHMIo NOTpedGuTenem N3arotoBuTento

TpaHchopmamopsi U peakmopsi

1 TemnepaTtypa nocTynawoLero Bo3agyxa.

1 MapameTpbl KNMMMaTUYECKMX BHELLIHMNX BO3AENCTBYIOWMX (HDaKTOPOB.

8.1.3 Pacxop nnv ckopocTb Bo3gyxa.

TpaHcopmamopsi

11.2.12 MakcmmanbHoOe 3Ha4Y€eHMe MOLLHOCTU KOPOTKOrO 3aMblKaHWs, NPUMEHNMOE A5 XKEeNe3HO4OPOXHOro noa-

BMXXHOro cocrtaBa.
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Peakmopebr
3.8 HomuHanbHble HaNpsKeHns Lenw.

A.3 Undopmauma, nognexawan npeacTaBneHnio U3roToBuTenem notpedburento
TpaHcghopmamopsi U peakmops!

[apaHTuA 3HaveHnmn

9.2 Knacc HarpeBOCTOMKOCTY U3OMNSLNOHHBIX MaTepuranos.

Peaxkmoper

3.3.4 HomuHaneHble 3HAYEHUS M YCIOBMA 3KCNNyaTauun peakTopos.
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Mpunoxenne A
(cnpaBo4Hoe)

CBefileHUA 0 COOTBETCTBUU CCbITOYHbLIX HaLMOHAMNbHbIX U MeXrocygapCtBeHHbIX CTaHOAPTOB
MeXayHapogHbIM CTaH4apTamM, MICNOJNIb30BaHHbBIM B KavdeCcTBe CCbITOYHbBIX B NTPUMEHEHHOM
MeXxayHapogHoOM cTaHaapTe

Tao6nwuua OA.1

OB603Ha4YeHne CCbINOYHOro

CrteneHb
HAUWOHANLHOrO, 0603HaYeHe U HAUMEHOBAHWE CCbINTOYHOrO MEXAYHapOAHOro cTaHaapTa
COOTBETCTBUA
MEXrocy1apCTBEHHOro cTaHaapTa

FOCT 3484.1—88 NEQ M3K 60076-1:1993 «TpaHcdhopmaTtopbl cunosble. Yacts 1. Obwue
NONOXEHNA»

[OCT 3484.2—88 NEQ M3K 60076-2:1993 «TpaHchopmaTopsl cunoeble. Yacts 1. MNoBbI-
LWeHVe TemnepaTypbl»

FOCT 8865—93 NEQ M3K 60085:2004 «3nekTpuyeckasi usonsiums. Knaccudumkauust no

(M3K 85—84) TEPMUHECKUM MPU3HAKaAM»

FOCT 9219—88 NEQ M3K 60077-1:1999 «3nekTpoobopyaoBaHWUe Xerne3HO4OPOXKHOIo
noaBwXHoro cocraea. Yactb 1. O6wme ycrnoeus akcnnyaraumm u ob-
Wwme npasuna

[OCT 30830—2002 MOD M3K 60076-1:1993 «TpaHcdhopmaTtopbl cunosble. Yacts 1. Obwue

(M3K 60076-1—93) NONOXEHNA»

FOCT P 52719—2007 NEQ M3K 60076-1:1993 «TpaHcdhopmaTtopbl cunosble. Yacts 1. Obwue

NONOXEHNA»

MO3K 60076-2:1993 «TpaHchopmaTopsl cunoeble. Yacts 1. [NoBbI-
LWeHVe TemnepaTypbl»

MO3K 60076-3:2000 «TpaHchopmaTopbl cunoeble. YacTe 3. YpoBHM
M30MsUMK, NCTbITAHUS U30NSILUKU Ha NPOGON 1 HapyXXHble BO3AYLUHbIE
3a30pbI»

M3K 60076-5:2006 «Tpancdopmartopsl cunoesle. Yacts 5. Ctom-
KOCTb K KOPOTKOMY 3aMbIKaHUIO»

BETCTBUA CTaHOAPTOB:

MpwmedaHune— BHacTosel Tabnmue MCNonb30BaHbl Creayrowpe yeroBHble 0603HaYEHNs CTENEHN COOT-

- MOD — mogucunumpoBaHHble cTaHAapThl;
- NEQ — HeskBMBaneHTHblEe CTaHAAPTHI.
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Mpunoxenne OB
(ob6asaTtenbHoe)

DononHutenbHble Tpe60BaHUA K TATOBbIM TpaHCcOpMaTOpaM U peakTopaMm Xene3Ho[opoXHOro
NnoABUKHOIO COCTaBa, oTpaxalowme NOTPeGHOCTU HaLUOHANbHON 3KOHOMUKU
Poccuitickon ®epepauum

(3™ TpeboBaHus SBRSIIOTCA OOMNONHUTENbHLIMWU OTHOCUMTENbHO TpeboBaHUIM MeXAyHapoaHOro craHaapTa
M3K 60310:2004 n npuvBeaeHbl A4nsi y4eTa OCHOBONONarawmx cTaHaapTos, gercTeyiowmx B Poceuiickon degepaumnm n
ycTaHaBnuBawLmx TpeboBaHus B YacT HAHECEHNS MapKUPOBKU U NPOBEAEHUS UCTIBITaHWI, BKITIOUASA UCNbITAHUA HA CTOW-
KOCTb K KITMMaTU4eCKMM BHELLHMM BO3AENCTBYIOWMM (hakTopam.)

OB Texnnyeckme TpeboBaHua
IB.1.1 Cnoco6bl HAaHeCEeHNs1 MAPKMPOBKKW, KAYECTBO €€ HAHECEHWS1 U METO/bl KOHTPOITS Ka4eCTBa MapKUPOBKU Ha

3aBopckmx Tabnuukax — no FOCT 18620.
0b.1.2 HasaBogckux Tabnuukax TpaHccopmartopa v peaktopa 4orPKeH ObiTb yKa3aH 3Hak o6paleHUsi Ha pbIHKe.
[B.1.3 3nekTpuyeckasi NPOYHOCTL BLIBOAOB PEaKTOPOB OTHOCUTENBLHO 3a3EMIIEHHOTO OCHOBaHUA U Lenewn
ynpaBneHus], a Takke Mexay BbiIBoAaMm (Npu OTCYTCTBUM B KOHCTPYKLMM AyroracuTenbHON kamepbl 4nisi TpaHcopmaTtopa)
JOIKHA B CYyXOM U YMCTOM COCTOSIHUM BblAEPKMBATL BO3AEWCTBUE UMITYIILCOB HanNpsixeHus ¢ popmori BonHbl 1,2/50 Mke n
aMnnuTyaon, ykasaHHow B Tabnuuax 6.1 v AB.2.

Ta6nwuuya [Bb.1 — Hopmupyemoe Bbigepxmeaemoe UMMNYrbCHOE HaMNpsiKeHUE A peakTOPOB, HE COeAUHEHHbIX He-
nocpeaCcTBEHHO C KOHTAKTHbIM NPOBOAOM

PacueTHOe HanpspkeHue usonsumum (smq)extuanoe 3HaveHue BoIEpKMBAEMOE UMITYTIECHOE HanpsbreHme 1,2/50 mKc, KB
NepeMeHHOro Toka UK NOCTOsHHBLIM TokK), B

o 1200 8

011200 » 1600 BkmtoY. 10

Ce. 1600 » 2300 » 12

» 2300» 3000 » 15

» 3000» 3700 » 18

» 3700» 4800 » 25

» 4800 » 10000 » 40
MpwvmeyaHwne—py oTCYyTCTBMM AAHHBIX NO pac4eTHOMY HaMPsXXEHNI0 N30NALMK 3a Er0 BENNYNHY NPUHU-

MaeTcs Haubonblee pabovee HanpskeHVE 3aLLUMTHOIO BbIKNOYATENS.

Tabnuuya [Ob.2— Hopmupyemoe BbigepXxMBaemoe UMMYyNbCHOE HanpsiXeHe Ans peakTopoB, COeAUHEHHbIX Heno-
CpeaCTBEHHO € KOHTaKTHBIM MPOBOAOM

BeigepxuBaemoe umnynscHoe HanpshkeHue 1,2/50 mke, kB
HomuHankHoe Hanpskenne B | 1ng heakropos, npeaHasHaueHHbIx Ans paboTbl | [ns peakTopos, NPeaHasHaueHHbIX Anst paGoThl
KOHTaKTHOW CeTn B LIEMNsIX C yCTAHOBNEHHbIMW annaparamu B Liensix 683 YCTAHOBNEHHbIX annaparos
3aLMTBI OT NEPEHaNpPsKEHNI (CTeneHb 3aLUMTBI OT NEpPEeHanPsKEHNIA (CTeneHb
orpaHuyeHus nepeHanpsbxeHuin OV3) orpaHuveHus nepeHanpsikeHuin OV4)
3000 B nocTosiHHOrO TOKa 25 40
25000 B nepemeHHoro Toka 125 170

0B.1.4 3nekTpuueckasn n3onsuysi peakTopoB € AyroracuTenbHbIMY KaMepamMmmu Ha HOMUHanbHoe HanpsixeHve 3 kB u
HUXXe OOIMXKHAa BblAepXMBaTh B Te4eHne 1 M1H BO34EeNCTBUE CMbITaTENbHOIo HanpsiXXeHnst Yactotomn 50 MU, NpUNoXeHHOoro
Mexgy BblBOAamu peaktopa, senuunnon (2,20, + 1500) B, rae U,, — HOMUHaNbHOE HanpshkeHne peakTopa.
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0b6.1.5 OnuHa nyTy yTeuKkn 3neKTpU-ECKON N3onsiumm JOIKHA ObITb HE MEHee:

- 750 mm gns peakTopoB, NPeAHa3Ha4YeHHbIX TSt HAPY>KHOW YCTaHOBKW, HAa HOMMHaIbHOE HanpsikeHne 25 kB nepe-
MEHHOrO TOKa;

- 40 MM Ha KaxabI N KUITOBOIbT PaCYETHOro HanpsikeHWst N3onsuum st PeakTopoB, NpegHa3Ha4YeHHbIX A1 HapyX-
HOW YCTaHOBKW, HA HOMUHarbHOEe HanpskeHne 3 kKB u Huxe;

- 25 MM Ha KaXAblN KUITOBONbT PacHeTHOIO HaNPsKEHUs1 U30NAUMK A5 PeakTopoB, NpeAHa3Ha4YeHHbIX sl BHYT-
peHHel yCTaHOBKW, HA HOMUHANbHOE HanpsxeHne 3 KB u Huxe.

MpumedaHue—lpy OTCYTCTBUM AAHHBIX MO PACHETHOMY HAMPSKEHUIO N3ONALMM 38 €r0 BENUYMHY NPUHUMA-
10T HanbonbLee pabovee HaNpPsKeHUe 3alMTHONO BeIKMoYaTens.

0B6.1.6 Mpwu nenbiTaHum 06MOTOK peakTopa TOKOM KOPOTKOMO 3aMblKaHWUS HOPMUPOBAHHbIX 3HAYEHUS U ONUTenNb-
HOCTW, YCTAHOBMNEHHbIX N3rOTOBUTENEM, He AOJIKHO NMPOMCXOAUTE MeXaHudeckux gedopmMauunii o6MOTOK, CHUKAOLWUX
NPOYHOCTb MX MEXBUTKOBOW M/MNN KOPMYCHON N30NALMK, NPY 3TOM:

- ONA peakTopoB, HENOCPEACTBEHHO NOAKITIOYEHHbIX K TOKONPUEMHUKY XeNe3HOQOPOXKHOro NoABUXKHOIO COCTaBa
NOCTOSAHHOIO TOKA C HOMVHANbHbBIM HAMNPsHkeHneM 3 kKB ¢ BenmumnHon akTMBHOro conpoTUBNeHus He bonee 20 mOm, amnnu-
TyAa TOKa KOPOTKOrO 3aMblKaHUA AOSIKHA COCTaBNATL He MeHee 10 KA npu AnNUTenbHOCTU NPOTEKaHust (MO OCHOBaHWIO) He
meHee 50 mc. MNpy BennyunHe akTMBHOIO CONPOTUBNEHUA peakTopa 6onee 20 MOM amnnnTyaa TOKa KOPOTKOTO 3aMblKaHUA
MOXeT ObITb YMEHbLUEeHa A0 BEMWYUHBI 8 KA,

- ONA peakTopoB NEPemMeHHOro TOKa, HeNoCPeACTBEHHO MOAKMIOYEHHBIX K TOKOMPUEMHWKY Kene3HOO40POXHOro
NOABUXHOrO COCTaBa NepeMeHHOro Toka C HOMUHaMNbHbLIM HanpsikeHnem 25 kB, sHaueHne ToKa KOPOTKOro 3aMbIKaHus 1,
KA, AOIMKHO COCTaBRMNATL BENNYUHY, PACCHUTAHHYIO NO hopmyre

L,=25/(2+Z,.), (4B.1)
roe Z

2nn — NOMHOE COMPOTUBIIEHME UCMLITYEMOro peakTopa.
B aTOM cny4ae AnnTensHOCTb NPOTEeKaHWs TOKa KOPOTKOro 3aMblkaHUst 4oSkHa cocTaenATk 0,1 ¢, a BenuunHa ane-
puoanNHEeCcKoW COCTaBNSAOWEN B HAYanbHbIi MOMEHT — oT MUHYC 90 % Ao 100 %.
0B.1.7 TsAroeele TpaHCcOpMaTOPbl M PEAKTOPbI AOMXKHbLI YAOBNETBOPATL TPEOGOBAHMAM CTONKOCTU K MEXaHUYeC-
KMM BHELLHUM BO3ENCTBYIOLLMM PakTopam, ycTaHoBneHHeim B FOCT 17516.1 ana rpynnbl MEXaHWYECKOro UCTONHEHNS
M.25.

0B.2 KaTteropwumu ncnbitaHun

0B6.2.1 Kpome npuemo-caaTouHbIX U NEPUOANYECKUX UCTILITAHWUNA, NPeAyCMOTPEHHbIX B HACTOAWEM cTaHgapTe,
TpaHcopmMaTopbl U peaKkTopbl TAKKe NoABepralT KBannUKauuoHHbIM, TUMOBLIM U CEPTUMUKALNOHHBIM UCMBITAHUSM.
MeproAnYHOCTb UCTbITAaHWUIA, YMCno 06pa3LoB TpaHCHOPMATOPOB U PEaKTOPOB, NOABEPraemMblX UCNBITAHWAM, U NPOrpaM-
Ma UCTbITaHUIA JOJIKHBI COOTBETCTBOBATb YCTAHOBIIEHHLIM B TEXHUYECKMX YCIIOBUAX Ha TPAHCHOPMAaTOpbl U peakTopbl
KOHKPETHbIX BUZZOB U CEpUA.

[b.2.2 MNopsgok npoBeaeHust KBanumkaumoHHblX ucnoitaHnn — no FOCT P 15.201. MNporpamma kBanudukaum-
OHHbIX UCMNbITAHWI AOMKHA BKITHOYaTh B ce651 NpMeMo-caaToYHble U NepUognieckue CNbiTaHWA NO HACTOAWEMY CTaHaap-
Ty, @ TaKXe UCMNbITaHUsl HA CTOMKOCTb K KITMMaTUYECKMM BHELWHUM Bo3aencTByowmm dakropam no FOCT 16962.1.

O6bem ncnbITaHUiA U KONUYECTBO TPaHCOPMAaTOPOB M PEaKTOpPOB, NOABEPraeMbiX TUMOBLIM UCTLITAHWAM, YCTa-
HaBIMVBAIOT B NporpaMMe, yTBEPXXOEHHON B yCTaHOBIIEHHOM nopsiake. Coctas n o6bem ncnbitaHnim gonmkHel 6b1Te gocTa-
TOYHBIMWU NSl OLEHKU BIUSIHUSI BHOCUMbIX M3MEHEHUIA B KOHCTPYKLMIO M TEXHONOTMYECKMIA MPouecc Ha napameTpbl
TpaHcOpMaTOpPOB U PEaKTOPOB.

CepmndrkaumoHHbIE UCTBITAHUS NPOBOAAT B 00beme KBanuguKaunoHHbIX NCMNbITAHWIA.

1B6.2.3 KeanudukaymoHHble UCNbITAHUSI NPOBOASIT NPU U3rOTOBNEHWW YCTAHOBOYHOW NapTUM Wnv Nepeon npo-
MbILLNTEHHOW NMapTUK B LENsX OLEHKWM rOTOBHOCTU M3FOTOBUTENS K BbINyCKy o60opyaoBaHusi B 3agaHHOM obbeme. Yucno
06pasLoB Ansi UCNbITAHWIA AOIKHO ObiTb HE MEHee [ABYX.

0B.3 TpeboBaHusa K NCNbITAaHUAM TpaHCcdOpPMaTOpPOB

[B.3.1 NamepeHne koadduumeHta TpaHcdopmaumm — no NOCT 3484.1.

0B.3.2 TMpoeepka rpynnsl coeanHenusi oomotok — no FOCT 3484.1.

[B.3.3 NamepeHne notepb 1 Toka xonoctoro xoga — no NOCT 3484.1.

0B.3.4 NamepeHue conpoTueBrneHus Hyneson nocrnegoearensHocty — no NOCT 3484 .1.

[B.3.5 NamepeHne rapMOHMYECKOro cocTaBa Toka Xonoctoro xoga — no OCT 3484.1.

[B.3.6 NamepeHune HanpsixXeHns1 KOpoTkoro 3amblkannst — no FOCT 3484.1.

[B.3.7 WNcnbitanms Ha HarpeB — no TOCT 3484.2.

[B6.3.8 NcnbiTaHms anekTpu4eckon npoYHocTu naonsiumm — no FOCT 22756.

0B.3.9 NcnbiTanne no onpegenexunio ypoeHsi wyma — no FOCT 12.2.024.

[B.3.10 UcnbiTaHme npobbl Macna na 6aka — no FOCT P 52719.

0B6.3.11 WcnbiTaHusa Ha CTOWKOCTb K KNTMMaTUUYECKUM BHELWWHMM BO3aelicTByowum chaktopam — ro TOCT 16962.1.

MocnenoBaTenbHOCTL, KOHKPETHLIE METOAbLI UCMBITAHUI M MapameTpbl, NoANexalme NpoBepKe Nocne ncnbiTaHum
TpaHcdhopmaTopa, yCTaHaBNUBAKT B TEXHWYECKUX YCIOBUAX Ha TpaHcdopmaTop.
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Mocne ncnbiTaHnin Ha CTONKOCTL K KNMTMMAaTUYECKMM BHELWHUM BO34eNCTBYIOLWMM haKTopaM NpoBepsoT napameTphl,
noasnexalune npoBepKke Nno TEXHUYECKMM YCIOBUSIM Ha TpaHchopmaTop.

[6.3.12 Mpu npnemo-caaTtoHHbIX UCMNbITAHWAX KPOME UCMbITAHUIA, yCTaHOBNEHHLIX B Tabnuue 4, AomkHbI 6bITb NPO-
BeJeHbl Creaytolume UCnbITaHus: NpoBepKa rpynnbl CoeanHeHUsi 0BMOTOK, M3MepeHne CONPOTUBIEHUS HyNeBOW Nocnego-
BaTenbHOCTU, N3MEpPeHNe rapMOHNHECKOrO COCTaBa TOKa XONOCTOro XoA4a, UCMbITaHue Nno onpedeneHunto YpoBHSA WyMa,
ucnbiTaHve Npobel Macna us Gaka.

[B6.3.13 Ncecneposatenbckue UCMbITaHWA He sIBNsOTCA o6s3aTenbHbiMu. Heob6xoamMocTe NpoBeaeHmns], COCTaB
NpoBepsieMbIX XapakTEPUCTUK, BUALI U METOAbI CCredoBaTenbCKMX UCMbITaHWIA TPaHCHOPMaTopOB U PeaKkTopoB ycTa-
HaBNMBAIOTCA M3rOTOBUTEINEM UMK MO COrMacoBaHUI0 M3roTOBUTENS € noTpebutenem.

DB.4 TpeGoBaHWUA K UCNBITAHMAM PEaKTOPOB

0B6.4.1 NamepeHue conpotueneHusi 06motok — no FOCT 9219.

[b6.4.2 OnpeaeneHve notepb — no FOCT 9219.

0B6.4.3 Wamepenue nHgyktmeHoctn — no NOCT 9219.

0b.4.4 NcnbiTaHns anekTpu4eckon npovHocTn naonsumm — no FOCT 22756.

0B.4.5 WcnbiTaHysi Ha CTOMKOCTB KKMMMaTUYECKMM BHE LWHUM BO3ecTBYowmM paktopam — no FOCT 16962.1.

MocnegoBaTenbHOCTL, KOHKPETHbIE MeTOAb! MCMbITaHWUI U NapamMeTpbl, noarexalue NPoBepKe NOCNEe UCTIbITAHWNA
TpaHcchopmaTopa, yCTaHaBNMMBaT B TEXHWYECKUX YCITOBUSIX HA peakTop.

Mocne ncnblITaHUIM Ha CTONKOCTb K KNIMMATUHYECKMM BHELLHUM BO3ZENCTBYIOWMM hakTopam NPOBEPAIOT NapaMmeTphl,
nognexaluve NpoBepke No TEXHUYECKUM YCNOBUSIM Ha peakTop.

[b.4.6 VcnbiTaHne Ha CTOMKOCTb PeaKTOpOB K TOKaM KOpOTKoro 3ambikanna — no MOCT P 54800.

OB.5 [okymeHTbl AnA noaTBepXaeHUA TpeGoBaHMA TeXHUYECKNX PernamMmeHToB v npaBuna otbopa
o6pa3uoB ANA NOATBEPXKAECHNA COOTBETCTBUS

HokasaTenbHbiMK AOKYMEHTaMK ANs NoATBEPXAeHUS TpeGoBaHWIN TeXHUYeckoro pernamenTa «O 6Ge3onacHocTm
Kene3HOZOoPOXHOro NOABWXHONO COCTaBay» M TEXHUUECKOro pernamenTa « O 6e30nacHOCTU BbICOKOCKOPOCTHOIO XXene3Ho-
AOPOXHOIo TpaHcnopTa» ABNSIOTCA NPOTOKOMbI MPUEMO-CAATOYHBIX U NEPUOANYECKMX UCMIBITAHWIA.

VMenbiTaHus Ha nogTBEPXAEHNe COOTBETCTBUS PEaKTOPOB NPOBOAAT Ha 06pa3suax, oTo6paHHbIX METOAOM Cyyan-
Horo ot6opano FOCT 18321. KonuuecTtBo 06pasLoB Ans UcnbiTaHWi Ha NoATBepXAeHne COOTBETCTBUS PeakTopoB NPUHU-
MaloT He MeHee ABYX.
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Mpunoxenve OB
(cnpaBoyHoe)

MonoxeHuna mexpyHapogHoro ctaHgapta MOK 60310:2004, koTopble NPUMEHEHBI
B HacTosleM cTaHAapTe ¢ Mogudukaumuen Ux cogepxaHusa ¢ yueTom ocobeHHocTeH,
NpUHATLIX B Poccunckon ®epepauum

[B.1 «3 TepmuHbl M onpegeneHuna
Ons uenen HacTosIWEro AOKYMEHTa NPUMEHAIOTCA TEPMUHBI U ONpeaeneHusi, ycTtaHoeneHHsle B M3K 60076 u
M3K 60289, a Takke cneayiowme onpeaeneHus».

N p v meyaHn e — JanHoe nonoxenne MIK 60310:2004 npumeHeHO B HACTOAWEM CTaHAAPTE C YHETOM TEPMU-
Homormn, NpuHsTon B Poccuickon Pepgepaumnm, a Takke NCKMIOYEHUA TEPMUHOMOTMYECKNX CTaTeN, OTCYTCTBYIOLWMX B TEK-
cte M3K 60310:2004.

IB.2 «3.1.1 Knaccndmkaumsa TpancdopmaTtopos

B 3aBucumocTu o1 ycTpoincTBa, 06ycnoBneHHoro cnocobamu perynupoBaHusi Harpy3ky BTOPUYHOTO HaNPsDKEHUS!
TArOBLIX Lene, TAropbie TpaHcdopmMaTopel MOryT 6biTk knaccuduumpoBaHbl Ha:

- TpaHcdhopMaTopbl C NOCTOSIHHBIM KO3 duULMeHTOM TpaHchopMauuy;

- TpaHcdopMaTopbl C HU3KOBONbTHLIM OTBETBNEHUEM;

- TpaHcdhOopMaTophbl C BbICOKOBOMNbTHLIM OTBETBIEHNEM.

3.2 OnpepeneHunsa, OTHOCAWMECA K peaKTopam

3.21 Knaccundmkaumsa peaktopon

B cooTBeTCTBUM € MCNOMNb30BaHUEM PeaKToOpbl MOTyT 6biTh KNaccMpUUMpoBaHb! Kak:

- peakmopbi NepeMeHH020 moka

Peakropbl, KOTOpbIE NPONYCKAOT NEPEMEHHbIA TOK, HANPUMEpP NePexXoiHbIe PeakTopbl, NPUMEHAEMbIE ANs nepe-
Xo4a Mexay no3vumsiMmn nepekrniovarternsi OTBETBNeHU 06MOToK TpaHchopMaTopa, peakTopbl TOPMO3HBLIX Lenen Kon-
NEKTOPHbIX ABUrateneln NnepemMeHHoro Toka, peakropbl MOMexXonoaaBneHus u T. a.

- peaKkmopsi MOCMOSIHHO20 MOoKa

PeakTopbl, KOTOpbIE NPONYCKAT NOCTOAHHBIA TOK C MaNbIMU UITU HE3HAYUTENbHBIMU KOMIMOHEHTAMMW NEPEMEHHOTO
TOKa, HanpuMep PUNbTPOBbIE PEAKTOPbI, MHAYKTUBHbIE WYHTbI TArOBbIX ABUraTenen, peakrtopbl TOPMO3HbIX Lenen aABn-
ratenen NOCTOSAHHOIO ToKa U T. 4.

- peaKkmopsl rynbCupyroLez0 mokKa

PeakTopbl, KOTOpble NMPOMNYCKalT MOCTOAHHBIA TOK CO 3HAYMTENBHOW Nepuoavyveckon Myrnbcauuen, Harnpumep
CrMaxuBatloLLme peakTopbl TArOBLIX ABUraTeNnen u T. 4.

- peakmopsl npeobpasosamenell

PeakTopbl, BCTPOEHHbIE B 3MEKTPOHHbIE CUMOBbIE NpeobpasoBaTeny Ansi KOMMyTauuu, 3almTbl unu dunbTpa-
uun».

MpwumeyaHwun e — JaHHele nonoxernnst MOK 60310:2004 ncknioueHbl U3 HACTOSALWENO CTaHAapTa, Tak Kak OCHO-
BOMoraratmwue cTaHgapTbl HALMOHaNbBLHOW CUCTEMbl cTaHaapTmaummn Pocculickor Pegepauum He npegycmaTpusaoT
npveegeHust kKnaccudukaumm NpogyKLMmn B TEPMUHONOTMYECKNX CTaTbsX.

IB.3 «7.1 UpenTndmkaums TpaHchopMaToOpoOB U PeakTOpoOB B COOTBETCTBUM CO CNOCOGOM OXnaXKAeHUs

711 Upentndomumpyrowme o603HaveHUA

TpaHcthopMaTopbl M peakTopbl QOMKHbI MOEHTUMIUUMPOBATLCS B COOTBETCTBMM C MPUMEHSIEMbIM CNOCOGOM
oxnaxaeHvsi. bykseHHble 0603Ha4YeHUs 4NA NCNONBb3OBAHUA B COYETAHUU C K&XX4bIM CNOCOOOM OXNaxaeHUs NnpuBegeHsb!
B Tabnuue 1.

Tabnwnuya 1— bykBeHHble 0603HauYeHMA

Bup oxnaxparowen cpenbi O603HaveHue

MuvHepaneHoe macno nnm CMHTETUHECKas 30NMUPYIOLLAs XUAKOCTb C TOYKOW BocnnameHeHns <300 °C
CrHTeTUYECKas N30NMMPYHOLLAs XXUAKOCTb C TOYKOW BocnnameHernus > 300 °C

CuHTeTHYecKas N30NmpyoLas XMAKOCTb C TOYKOW BOCMaMEHEHNS BbllLe €€ TOUKWU KUNeHUs

a3

Boaa

Boagyx

>SOCrX0
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Okonyanue mabnuyst 1

Bua umpkynauuu O6o3HaveHne
EcrecTBeHHasn N
MpuHyauTenbHas (HeHanpaBreHHas LMpKynaumMa Macna) F
MpyHyanTenbHO HanpaBneHHas UMpKynaumMa macna D

B TpaHccopMaTopax u peaktopax ¢ NpUHyAUTENbHO-HaNpaBNeHHOW LUMPKYNsSuMen macna onpegeneHHas 4actb
NpUHYAUTENBHOIO NOTOKAa Macria HanpaensieTca Tak, 4To6bl NpoxoanTk Yepes 06mMoTku. OfHAKO HEKOTOpble OBMOTKM
MOryT UMEeTb HeHaNPaBNeHHbIV MOTOK Macrna, HanpuMep oTaeNbHbIE 06MOTKM OTBETBNEHWI, BCNIOMOraTenbHble 0O6MOTKM 1
crabunusupyowme obMoTKU.

7.1.2 CtpyxTtypa 0603Ha4YeHnn

7.1.2.1 TpaHcchopmMaTopbl M peakTopbl, 060pyaoBaHHbIe 3aLMTHON 060N0YKON

TpaHcchopMaTopbl M peakTopbl 4OMMKHbBI MAEHTMDUUNPOBATLCS 0603HaYEeHUAMN, COCTOAWMMM M3 YeTeIpeXx GykB Ans
Kaxgoro u3 crnocoboB oxnaxaeHusl, HOMMHaNbHbIE XapaKTEPUCTUKM KOTOPOFO yCTaHaBNWBAET U3roTOBUTENb.

MocnegoBaTenbHOCTL, B KOTOPOI 0603Ha4YeHNs AOMXKHBI UCNONb30BaTLCS, NpUuBeAeHa B Tabnuue 2. [ina paspene-
HUA 0603HaAYEHUS TPYNN Pa3nUYHbIX CNOCOGOB OXNaXAeHUs cneayeT UCMoNb30BaTh HAKNOHHbIE NINHUN.

Ta6nwuua 2—TlocnegoBarensHocTb 6ykB B 0603Ha4“eHUN

Mepeas byksa Bropas Gyksa Tpetbsa Gyksa YetBeprasn 6yksa

YKasaHue OXNakaalowWwen cpeabl, KOTopas HaxoguTca B|  YkasaHue oxnaxaalowel cpeabl, KoTopasi HaxoauTcs B
KOHTaKTe ¢ 0OMOTKON KOHTaKTe C BHEWHEN CUCTEMON OXNaXKaeHUs

Bua oxnaxaatowen cpeabl Bua umpkynauwm Bua oxnaxgaowen cpeabl Bua umpkynauwn

Hanprmep, TpaHchopMaTop, NOrPyXeHHbI B Macno, ¢ NPUHYANTENBHO-HANPABNEHHON UMPKYNAUMEen macna n ¢
NPUHYAMTENbHOW LUPKyNsiunen Bosgyxa bygeT o6o3Haqatecst ODAF.

Ons TpaHcgopmMaTopoB, NOrPYyXeHHbIX B Macno, B KOTOPbIX BO3MOXEH BbIGOP eCTECTBEHHOMO NV NPUHYANTENBHOTO
oXnaXgeHWsi HeHanpaBneHHbIM MOTOKOM Macrna, TMNUYHsIMu 06o3HadeHnsimm sinsiiotes: ONAN/ONAF, ONAN/OFAF.

Onsa cyxux TpaHchopMaTopoB B HEBEHTUNMPYEMON 3aLUMTHOW 060M0YKe C eCTECTBEHHBIM BO3JYLUHBIM OXMaXaeHU-
€M BHYTpU 1 cHapyxu obonoukn o6o3HaveHne — ANAN.

7.1.2.2 TpaHccopmaTopbl U peakTopbl 6e3 obonoyek

Cyxue TpaHcthopmaTopbl U peakTopbl 63 3aLmUTHBIX 060N04eK MAEHTUPULMPYIOTCS TONBKO ABYMS 0603Ha4YEHNSIMU
AN oxnaxaarLwei cpebl, KOTopasi KOHTAKTUPYeT C 0BMOTKaMU UK C MOKPLITUEM MOBEPXHOCTN 0GMOTOK C OBLLMM NOKPbI-
TMeM (HanpuMmep, ¢ 3MOKCUAHBLIM NOKPLITUEM).

Cnoco6 oxnaxaeHusi cyxoro TpaHcdopmaTopa 6e3 3awuTHoi 060N0UKM MNK ¢ BEHTUNUPYEMON 0BOMOYKON U €
€CTeCTBEeHHbIM BO3AYLWHbLIM oxnaxgeHnem nmeet obosHaueHne AN,

7.1.3 Bo3aaywHoe oxnaxaeHue

Korga TpaHcthopmaTopbl M peakTopbl OXNaxaarTcs NOTOKOM BO3/yXa, Bbi3bIBAEMOTO ABWKEHUEM XKENe3HOA0POX-
HOro NOABWKHOIO COCTaBa, UNM CUCTEMOW NPUHYAUTENBHOTO BO34YLLHOMO OXNaXAeHwWsl, KoTopasi He Npoxoauna ucnbiTa-
HMA BMECTe C TpaHcopMaTOpOM UMM C PeakTOpPOM, TO pacxoh (Mnu CKOpOCTb) BO3AyXa, Ha KOTOPLIA paccyuTaHa
HOMMWHanbHasi MOWHOCTE 060PYAOBaHNS, OMKEH YKa3bIBaTbCs NOTPEOUTENEM Y.

MpwuMedaHn e — JaHHble nonoxeHns MAK 60310:2004 nprMeHeHbl B HACTOSAILLEM CTaHAapTe ¢ y4eTom Tpebo-
BaHWI K YCIOBHbIM 0603Ha4Y€HNAM TPaHCHOPMAaTOPOB M PEaKTOPOR MO BUAAM CUCTEM OXNaXAeHUs!, NIPUHATLIM B Poccuii-
ckon degepaumn.

IB.4 pada «Bug neneitanuay» Tabnuubl 4: « CTORMKOCTb K yaapy v BuGpauum».

MpumedaHue—Bug ucneitanni, yctaHoeneHHbIM B Tabnuue 4 M3K 60310:2004, npumeHeH B HaCTOAWEM
cTaHZapTe C y4eToM NPUHATLIX B Poccuiickon degepaumm BUAOB UCMbITAHWMIA Ha CTOMKOCTb TpaHChopMaTopoB K MeXaHu-
YECKMM BHELLHVMM BO3AENCTBYIOWUM hakTopam.

OB.5 «10.2.4 UamepeHne cOonpoTMBNEHUA 06MOTOK

ConpoTrBReHNe Kaxaon 0OBMOTKU MeXay AOCTYMHBIMU BEIBOAAMM, HAXOAAWMMMNCH B XONOAHOM COCTOSIHUM, AOMKHO
6bITb M3MEPEHO NMPY NOCTOSHHOM TOKe. [ns MMHMMU3auun BIUSIHWA CAMOUHAYKLUMW U NPaBUIBHOTO ONpeaeneHunst Temne-
paTypbl 06MOTOK cneayeT NPUHMMaTe Mepbl NpeaocTopoxHocT no MAK 60076. TemnepaTypa 06MOTKM, NPU KOTOPON Npo-
BOAMIIOCH M3MEpPEHMe, Takke AOMKHA ObiTb 3aperncTpypoBaHa.

MpwumedaHwn e — JaHHoe nonoxenne M3K 60310:2004 npumeHeHO B HACTOSILLEM CTaHAapTe C y4eToM Tpebo-
BaHWI K NPOBEAEHMI0 M3MepeHNs1 CONPoTUBNEHNs 0BMOTOK TpaHcdopmaTopa, ycTaHoBneHHbx B FTOCT 3484.1.
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[B.6 «10.2.6.1 Mepnoanyeckne UCNbITaHUA

ViamepeHune noTepb U TOKa XONOCTOro XoAa crneayeT BhiNOMHATb NPU HANPsKEHUSAX CO CTOPOHBI KOHTaKTHOW CeTU
0,8U, 0,9Uu 1,1U (U — HOMMHanbHoOe HanpspkeHne KOHTaKTHOW ceTun). Ecnu TpaHchopmaTop MMeeT perynmpoBKY BbICO-
KOrO HanpsikeHWsl, TO U3MEPEeHNs crieayeT BbIMONHATb ANsi TPeX MNONOXeHWH nepeknYarenst OTBETBNEHWI, OQHO U3
KOTOPbIX COOTBETCTBYET OCHOBHOMY OTBETBIEHUION.

MpwumeyaHne— JanHoe nonoxeHne MOK 60310:2004 npyMeHeHO B HACTOSILLEM CTaHAapTe C YHETOM PeKo-
MeHZauun NpoMbIwneHHocTH Poccuinckon degepaumm 0 npeaocTasneHn BO3MOXHOCTU M3MEPEHUs] NMoTepb M TOKa XONoc-
TOrO X04a TPaHcHOPMaTOPOB NPM MaKCUMarbHOM HaNPsSKEHWM CO CTOPOHbLI KOHTAKTHOW ceTu, NpeBblwatowem 1,1U.

OB.7 «10.2.7 N3mepeHne HanNpsAXeHNA KOPOTKOro 3ambiKaHWA (nepnoauveckme M npuemMo-caaTouHble
MCNbITaHWA)

HanpsikeHne KOPOTKOro 3aMblKaHuA criegyet U3MepsATh Npy HOMUHANMBHOW HacTOTe C UCMONb30BaHUEM UCTOUHMKA
NpMBN3NTENBHO CUHYCOMAANBHOIO HanpsixeHus. MiamepeHns cnegyeT BbIMOMNHATE NPU NMNoBOM TOKe, COCTaBMNAIOLEM OT
25 % po 100 % HoMMHanbHOro Toka. Hu B koem cnydvae HanpsbkeHue, npuknagsieaeMmoe K noboi obMoTke, He AOMKHO
npesbiwaTte 50 % HOMMHANBHOIO HaMNPSXeHWA YKa3saHHON OOMOTKM MNKN TOK, NPOXOAsWMIA Yepe3 0BMOTKY, He 4OMKeEH
NpeBbilwaTh HOMUHaNbHOE 3HaYeHUe ee ToKay.

NamepeHHoe 3HavYeHne OOIMKHO KOPPEeKTMPOBaTLCA NOCPEeACTBOM €ro YMHOXEHUsi Ha OTHOWEHNE HOMUHANBLHOTO
TOKa K UCMbITATENIBHOMY TOKY. 3Ha4€HWs1, NOMNyYeHHbIe TakMM 06pa3oM, JOMKHb! GbiTb CKOPPEKTUPOBAHLI AMs COOTBET-
CTBYIOLLEN pac4HeTHOW TemnepaTtypbl, ykasaHHow B 11.2.9.

MpumedyaHune—[OdanHoe nonoxenne MK 60310:2004 npumeHeHo B HacTosilWweM cTaHaapTe ¢ moguduka-
Lpel ero cogepxaHusi B CBA3M C TEM, YTO HA COBPEMEHHbIX POCCUMCKMX TAFOBLIX TpaHCgopMaTopax ans 3NeKTPOBO3OE C
ACUHXPOHHBIM TSMOBLIM MPUBCAOM HanpshKeHWe KOPOTKOro 3amblkaHust gocTuraeT sHaveHnin Ao 110 %, a Takke B CBA3N
C MPUMEHEeHWeM METOOMKM W3MEPEHUS HanpsKeHWs1 KOPOTKOro 3aMblKaHus TpaHChOpMaTopoB, YCTAHOBMEHHBIX B
[OCT 3484.1, NnpuHATOM B Ka4eCTBE HAUMOHaNbLHOro ctaHaapTa Poccuiickon degepaumnn.

[B.8 «10.2.8.1 O6wme nonoxeHwns

MoTepy KOPOTKOrO 3aMblKaHUS AOJXHbI PErMcCTPUPOBaTLCA B TEUeHUEe NEPUOANHYECKMX U TMPUEMO-CAATOUHbLIX
MCMBITAHWIA NPY HaNPsKEHMU KOPOTKOTO 3amblkaHus (cm. 10.2.7), a nonyveHHble 3Ha4YeHUS AOMKHbI KOPPEKTUPOBATLCA
NocpeAcTBOM YMHOXEHWA Ha KBagpaT OTHOWEHNS HOMUHANBHOTO TOKA K UCMIbITaTENbHOMY TOKY.

Mony4eHHble Takum obBpasom noTepu AOMKHbI BblTh YTOYHEHBI MPUMEHUTENBHO K COOTBETCTBYIOWEN UCXOAHON
TemnepaTtype, npuseaeHHol B 10.2.9, yunteiBas, uto 2R (R — conpoTUBNEHNE NOCTOSIHHOIO TOKa) NPSIMO MPONOPLMO-
HanbHO COMPOTMBINEHNIO, a BCe OCTarnbHbIe NOTePU MEHATCA 06paTHO NPONOPLMOHANBHO CONPOTUBNEHUI0. ConpoTue-
neHve crnegyeT onpeaensite B cootBetcTBum ¢ 10.2.4».

MpwnmeyaHne— JanHoe nonoxenne MIK 60310:2004 npyMeHeHO B HACTOSALWEM CTaHAApTE C y4eToM Tpebo-
BaHMWI K NPOBEASHMIO M3MEPEHNA NOTepb KOPOTKOIO 3aMblKaHusi TpaHcopmaTopa, yctaHoBneHHbIX B FOCT 3484.1, npu-
HATOM B Ka4eCTBe HauMoHanbHOro ctaHgaprta Poccunckon ®egepauvn.

[B.9

Tabnwuuya 7 — HanpsxeHus Npy UCTbLITAHUSIX HA SMEKTPUHECKYIO NPOYHOCTL M3ONALMKU OGMOTOK, HENOCPEACTBEHHO
NoAcCOeANHEHHbIX K KOHTAaKTHON CeTu

UcnbiTaTensHoe HanpsxeHue U, B
HomuHaneHoe Hanpsxexue U, HomuHanbHoe HanpspkeHue UcnbiTaHne Ha HanpshkeHne
TArOBOW cucTembl, B nzonsiumm U, , B MPOMBILLIEHHOM YaCTOTb UcnbiTaHne Ha umnynbcHoe
m HanpsxeHue (Nukosoe
(cpenHeksagpaTudeckoe aHaveHme)
3Ha4eHue)

750* 900 2800 6000

1500* 2300 5500 12000

3000~ 3700 11500 25000

15000 17250 38000 95000
20000 24000 44000 95000
25000 27500 60000 150000
50000 60000 120000 300000

NMNOCTOAHHOIO TOKa.

MprmedaHune—Tlo cornaweHnio Mexay noTpebuTenem n N3roToBUTENEM AONYCTUMO NPUMEHATL 3HaYe-
HWS1 UCMBITATENbHBIX HAMPSXKEHWI, OTNIYHBIE OT 3HAYEHUI, YCTAHOBMNEHHbIX B AaHHON Tabnumue.

3HaueHUs!, OTMEYEHHbIE 3HAKOM «*», OTHOCATCH K OBMOTKAM PeaKTOpOB, NOACOSANHEHHBIX K KOHTAKTHOW CeTu

MpunmeyaHune— lMonoxenna MOK 60310:2004 npvMeHeHbl B HACTOSALLEM CTaHAAPTE C Y4EeTOM TOro, YTO B
FOCT 6962, npyHATOM B Ka4eCTBe HauMOHanNbHOro crtaHgapTta Pocculickor depepaunmn, OTCYTCTBYIOT HOMUHAMbHbIE
HanpsHKeHns TAroBoW cUcTeMbl ¢o 3HadeHmsimm 15000, 20000 n 50000 B.
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0B.10 «10.2.13 UcnbiTaHnAa Ha yaap v BuGpauuio (nepnoanyeckoe ncnbitaHme)

Cm. MBK 61373.

Wenbitanmsa Ha paboTocnocobHOCTL TPEBYIOTCA TONBKO Arist ABMXKYLUMXCS HYacTen, CBA3aHHbIX C TPaHChopMaTopom.

MpoBepku TEXHUYECKNX XapaKTEPUCTUK, MOANEXalMe NOBTOPEHUIO NOCNEe UCMbITAHMI Ha yaap u Bubpauwio (pas-
aen 12 M3K 61373), ecrnin nHoe He cornacoBaHo Mexay npuobpetaTenem u NOCTaBLMKOM, AOMXKHbI BKITIOYaTh B ce61:

a) u3MepeHne Toka M NoTepb XONOCTOro X0Aa;

b) namepenne HanpskeHWs1 KOPOTKOrO 3aMblKaHUs;

C) MCMbITaHME Ha CTOMKOCTb K UHAYLIMPOBAHHOMY HaNPSKEHWUIO UMK K HAMNPSHKEHNIO OTAEMNbHOI0 UCTOYHMKA.

Ecnu pesynbTaThl UCMbITAHWIA MO NEPEeYnCrieHnam a) u b), npueeaeHHbLIM BbilLE, NOKa3bIBAIOT pa3HuLly mexee 2 %
OTHOCUTENMbHO 3HAYEHNIN, M3MEPEHHbIX B XO/1€ NEPBOHaYanbHbIX UCMbITAHWIA, TO TPaHcgopMaTop cuMTaeTcs BoiAepKas-
WKM UcnbiTaHusi Ha yaap u Bubpaumio. [Ins MCNbITaHWsA Mo NepeYnCneHnio C) UCTbITaTeNbHOE HanpsikeHne AOIKHO
cOCTarnATb 75 % 3HAYEHUIA, UCMONb3yeMbIX NMPU NePBOHAYANbHOM UCNBITAHUU, U HE [OIKHO NPUBOAUTE K Npo6oio».

M pwumeyanune—[anHoe nonoxenne MIK 60310:2004 npumeHEHO B HACTOSALWEM CTaHAAPTE C yHETOM NPUHS-
TblX B Poccuiickon degepaumm BUAOB UCTIBITAHWA HA CTOMKOCTb TPaHCGHOPMAaTOPOB K MEXaHUYECKUM BHELWHUM BO3AeNn-
CTByOWMM hakropam.

0B.11 T'pada «Bug ncnoitanus» tabnuupbl 9: « CTONKOCTb K yaapy v Bubpaummy.

MpwnmeyaHun e — [anHoe nonoxenne MIK 60310:2004 npymeHEHO B HACTOSILLEM CTaHAAPTE C YHETOM NPUHSE-
TbiX B Poccuiickon Pegepaumm BUAOB UCTIbITAHWIA HA YCTOMHMBOCTb PEAKTOPOB K MEXaHNYECKUM BHELWHUM BO3AENCTBYIO-
Wwmm chaktopam.

[B.12 «10.3.9 UcnbiTaHua Ha yaap v Bubpaumio (nepnoguyeckoe ncnbiTaHne)

McnbiTaHms Ha paboTocnocobHOCTL TPEDBYIOTCS TONBKO ANA ABUXKYLLMXCS YacTen, CBA3aHHbIX C PeaKTOpoM.

MpoBEpPKM TEXHNYECKUX XapaKTEPUCTUK, NoAsiexalme NOBTOPEHMIO NoCcre UCTbITaHMI Ha yaap u Bubpauwmio (pas-
aen 12 M3K 61373), ecnu nHoe He cornacoBaHo mexay npuobpertarenem U NOCTaBWUKOM, AOMXHbI BKITIoYaThb B cebsi:

a) n3MepeHue MHAYKTUBHOCTY;

b) VCrMblTaHWe Ha CTOMKOCTb K HanpsPKeHuto otaenbHOro UCTOYHUKA.

Ecnv pesynbTaTthl UCNbITAHWI MO NEPEYUCTIEHNIO @) NOKA3bIBAIOT pasHuLy MeHee 2 % OTHOCUTENbHO 3HAYEeHUN,
M3MEPEHHbIX B X04€ NepBOHaYarnbHbIX UCMbITAHUIA, TO PeaKkTop CUMTAETCs BbiAepXXaBWWUM UCNbITaHUst Ha yaap v eubpa-
umto. [ins nenbiTaHms no nepeuncrnexuio b) ncnbitatensHoe HanpsbkeHUe AO0IMKHO COCTaBNATL 75 % 3HaYEeHUH, UCNONb3y-
€MbIX NPV NePBOHAYaribHOM UCMNbITAHUK, U HE AOJIKHO NPUBOAUTL K NPOBOIo».

MpwumeyaHu e — [daHHble nonoxenns MK 60310:2004 npumeHeHbl B HACTOsILLEM CTAHAAPTE C YHETOM MNPUHS-
Tbix B Poccuiickon ®egepaumm BUAOB UCTbITaHUN Ha YCTOMHMBOCTL PEAKTOPOB K MEXaHUYECKUM BHELWHUM BO3ENCTBYIO-
WMMm hakTopam.
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Mpwunoxenne A
(cnpaBo4Hoe)

MyHKT U TepMUHOMOIUYECKan cTaTbA MeXxayHapogHoro craHaapta M3K 60310:2004,
He BKMIOUEHHble B pa3gen 3 HacToALlero craHaapTa

3.3 OnpepeneHus, OTHOCALUMECH K MHOYKTUBHOCTHN

3HaveHUs MHAYKTMBHOCTM PeaKTOPOB YCTaHaBNMBAIOT AMNsi Pa3fM4yHbIX KNacCoB MCMONb3OBaHWUA U ONpeaensioT
MCcXoas U3 NOHMMaHWA TOro, YTO OHWU JOMKHbI BKIOYaTh B cebsi ykasaHue xapaktepa U 3HaYeHne Toka, UCNorb3yemoro
npv X U3MepeHnm.

3.3.3 andvdhbepeHumanbHaA MHOYKTMBHOCTL: VIHOYKTMBHOCTBL, NONyYaemas n3 3anucu HanpsbkeHWst Ha BbiBO-
Aax, koraa 3agaHHbli NynbCUPYIOLWMIA TOK NPOMyCKaeTcs Yepes peakTop.

Mpumeyanune—Cnegyer HANOMHUTb, YTO KOAPDULMEHT NyNbcauUn NYNbCUPYIOLLETO TOKA, BbIPAXEHHBIN B
npoLeHTax, yCroBHO ornpeaensioT no hopmyne

Imax - Imin %100
Imax + Imin

rae Imax n Imin npegcrtaBnAlT MakCcumaribHoe U MMHUMarbHO€e 3Ha4Y€eHUs BOJNMHbI TOKA COOTBETCTBEHHO.
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Mpunoxenne 00
(cnpaBo4HoOe)

ConocTaBneHue CTPYKTYpbl HacTOsILLEro cTaHAapTa
CO CTPYKTYpOW NPpUMEHEHHOro B HeM MeXAYHapo4HOro cTaHaapTa

O0.1 ConoctaBrneHune CTPYKTYypbl HACTOSIWLEro cTaH4apTa Co CTPYKTYPOU MPUMEHEHHOIO B HEM MEXZyHapoaHOoro
ctaHgapta M3K 60310:2004 npusegeHo B Tabnuue O0.1.

Tabnuua A4

CTpyKkTypa HacTosiLero cTaHaapTa CTpykTypa mexayHapoaHoro ctaHaapta M3K 60310:2004
HomepHon HomepHon
Paspen | Mogpasgen MyHKT MoanyHkT abzay, Paspen | Noppaspen MyHkT MoanyHkT absay,
noanyHKTa noanyHkra
— 3.1.1, 3.2.1 —
3.1—=3.3 —
Mepeunc-
3.4—3.7 newns 1—4
3 — 3 3.1—-3.3 u3 3.2.1
3.8,3.9 3.3.1,3.3.2
— 333
3.10—3.15 3.34—3.3.9
4 —
5 5.1 4 4.1
6 6.1,6.2 5 51,52
7 6
7.1.2.1,
8 . 8.1 — — 7 71 711,712 7122
8.2 —
9.1,9.2 8.1,8.2
10 10.1,10.2 9.1,9.2
11.1.1— 10.1.1—
11 11.1.4 10 101 10.1.4
11.2.6.1, 10.2.6.1,
11.2.6.2, 10.2.6.2,
11.21— [ 11.2.8.1— 10.2.1— | 10.2.8.1—
n.2 11213 | 11283, 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—
1 11.35 10.3 10.3.5
11.3.6.1.1, 10.3.6.1.1,
11.36.1 | 493612 10.36.1 | 193612
11.3 11.3.6.2.1, 10.3.6.2.1,
11.3.6 11.3.6.2 113.6.2.2 10.3.6 10.3.6.2 103.6.2.2
11.3.6.3.1, 10.3.6.1.1,
11363 | 113632 10363 | 1036.12
11.3.7 10.3.7
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CTpyKTypa HacTosILLero ctaHaapTa

CrtpykTypa mexayHapogHoro ctaHgapta MOK 60310:2004

HomepHon HomepHoi
Pasgen | Nogpasnen MyHKT MoanyHkT absau, Paspen | MNogpaspgen MyHKT MoanyHkT absau,
NoANyHKTa NnoAnNyHKTa
I N I N ey 1038 | 075
11.3.9 10.3.9
AA —
Ab —
MpunoxeHns B MpunoxeHune —
ar —
Al —
Ta6bnuua 1
Tabrnvua 1a —
— Tabnuua 2
— Tabnwvua 7
Tabnvua 7a —

MpwnmedaHune— ConocTaeneHne CTPYKTYpbl CTaHAaPTOB NPUBEAEHO, HauMHasnA ¢ pasgena 3, T. K. npeablay-
Wue pasgenbl CTaHAapPTOB U UX UHbIE CTPYKTYPHLIE SNEMEHTbI (3a UCKMIOYEHUEM NPEeaUCTIOBUS) MAEHTUYHBI.
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