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MpegucnoBue

Llenun n npuHumnbl ctaHgaptusauum B Poccuiickon ®epepaumm ycraHoBrneHsl ®enepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHN4YECKOM perynupoBaHumn», a npasuna npuMeHeHnsi HaunoHanbHbIX
ctaHgaptoB Poccuiickonn ®eagepaumm - FTOCT P 1.0-2004 «CrangapTtusaumsi B Poccunckon depepauun.
OCHOBHbIE MOSNOXEHNSA»

CBepneHuns o cTaHpapTe

1 MoarotoeneH ®eaepanbHbIM rOCYAAapPCTBEHHBIM YHUTAPHBLIM NpeanpuaTuem «Bcepoccuiicknin Hay4Ho-
nccnepoBaTenbCkUA LIEHTP CTaHdapTvM3auuun, WHgopmauum un cepTudmkauumm Cbipbsi, MaTtepuanoB U
BewecTs» (PIYMN «BHNLUCMB») Ha ocHOBE ayTEHTUYHOTO NepeBoaa Ha PYCCKUM A3bIK YKa3aHHOro B MyHKTe
4 ctaHgapTa, koTopbi BbinoniHeH Py « CTAHOAPTUHOOPM»

2 BHeceH TexHumyeckum kommuteToMm no craHpapTtusaumm TK 31 «HedTsaHble TonnmMBa M CMa3ouHble
MaTepwuanbi»

3 YTtBepxgeH u BBegeH B pgenctBue [lpukasom OPegepanbHOro areHTCTBa MO TEXHUYECKOMY
perynuposaHuio n metponorin ot 16 uoHs 2011 r. Ne 131-ct

4 HactosAwumn ctaHgapT ABnsieTcs MogumumpoBaHHbIM MO OTHOLLEHWIO K MEXAYHapOAHOMY CTaHOapTy
M3K 60296:2003 «>Xngkoctm Ons MpUMMEHEHUsI B 3NeKTpoTexHuke. Hewucnonb3oBaHHble HedTsHbIE
M30MAUMOHHBIE Macna pans TpaHcopmaTtopoB u  Bbikmodatenen» (IEC  60296:2003 «Fluids for
electrotechnical applications - Unused mineral insulating oils for transformers and switchgear»). B
HaCTOALWMIN CTaHAapT BKMOYEHbl TpeboBaHMA TOMbKO K WMHrMOMpPOBaHHLIM Macnam, Y4YuTbiBaloLLme
noTpebHOCTM POCCUIACKOM SKOHOMUMKM W YycTaHaBnueawwme 6onee xectkme TpeboBaHWMS K KayecTBy
NpOAYKLNN.

[Mpn aTom B HEro He BKMOYEHbl: pasgen 7, nogpasgen 6.14, nyHkT 5.1.2 n TepMnHONOrMyeckne cratbm
3.5, 3.6. YkasaHHble pa3gen, nogpasaen, NyHKT 1 TEPMUHOMOrMYecKne ctaTbm, HE BKIIOYEHHbIE B OCHOBHYHO
YacTb HaCTOsLLEro cTaHgapTa, NpMBeAeHbl B 4ONOMHMTENBHOM npunoxexuun I

B HacToswmin cTaHgapT AONOSIHMTENBHO BKIOYEHbI pa3gensl 7 - 11, npunoxenune JA.

B cTaHgapT BKkMHOYEHblI AOMOMHUTENBHbIE CNOBA, hpasbl, NOKa3aTenu, CCbiNkM, NpUMeYaHns Ansa ydeta
noTpebHOCTEN HaUMoHarnbHOM 3KOHOMUKN Poccuiickon ®eaepaunn, KOTopble BblAENEHbI B TEKCTE KYPCUBOM.

CpaBHeHWe CTPYKTYpbl HACTOSLLENO CTaHg4apTa Co CTPYKTYPOW yKa3aHHOro MeXOyHapO4HOro cTaHgapTa
NpvBEAEHO B AOMNOMHUTENBHOM NpunoxexHun OB.

HavmeHoBaHMe HacTodAwero craHgapTa W3MEHEHO OTHOCUTENbHO HAMMEHOBaHUSA  yKa3aHHOro
MeXayHapoaHOoro ctaHgapTa aAnsa npmeegeHus B cootsetctane ¢ FOCT P 1.5-2004 (nogpasgen 3.5).

CBeeHMss O COOTBETCTBUM  CCbIFIOYHbIX HaUMOHAmNbHBIX WM MEXrocyaapCTBEHHbIX CTaHOAPTOB
cTaHgapTam, MCMoSib30BaHHbIM B KA4eCTBE CCbIMIOYHbIX B MPUMEHEHHOM MEXAyHapOAHOM cTaHgapTe,
npvBeaeHbl B AONONHUTENBHOM NpunoxeHun b

5 BeegeH Bnepsbie

NHdopmaumnst 06 n3MeHeHMAX K HAacTosALEeMy CTaHAapTy NybGnukyeTcs B eXerogHo n3gasaeMoM MHAOPMaLoHHOM
ykaszaTene «HauuoHanbHble CcTaHgapTbl», @ TEeKCT MW3MEHEHWW U MOMNpaBOK - B E€XEMEeCAYHO W3gaBaembixX
MHOPMAaLMOHHBIX yKa3atenax «HauuoHanbHble cTaHgapTbi». B cnydae nepecmoTtpa (3amMeHbl) unu  OTMEHbI
HacToslero craHgapTa CoOTBETCTBylOLWee yBedomrieHne 6yger onybrnvMkoBaHO B EXEMECAYHO Un3gaBaemMoM
MHAOPMaLMOHHOM ykasaTene «HaumoHanbHble ctaHaapTbl». CooTBeTCTBYIOWAS MHOPMaLUMS, YBEAOMMEHNE N TEKCTbI
pasmeLLaloTcs Takke B MHOPMAaLUMOHHON cucTeme obLiero nonb3oBaHusa - Ha oduumansHom cante PegepanbHOro
areHTCTBa Mo TEXHNYECKOMY PerynmpoBaHuio U meTponorum B cetn VIHTepHeT



1 O6nacTb npuMeHeHUs

Hactoswun  crangapT  ycTaHaBnuMBaeT  TpeboBaHus K  HEMCrMosib30BaHHbIM HeTSHbIM
3MNEKTPOM3ONIALNOHHBIM Macnam (fanee - M3oNSAUMOHHbIE Macra), NoslydYeHHbIM MEeTOA4O0M OUCTUINSLMU U
OUYUCTKM M3 CbipoN HedTH, NpeaHa3HauYeHHbIM ANs UCMNOoNb30oBaHMS B TpaHcopmaTtopax, BbIKMoyaTensx u
aHanormyHoM 9rekTpoobopyqoBaHNN, B KOTOPOM MAacro MNPUMEHSIETCS B KayecTBe W3OMSAUMOHHON W
TENNOOOBMEHHON XNOKOCTH.

CtaHgapT pacnpocTpaHsaeTcs Ha MHIIMOMpPOBaHHbLIE Macna ¢ npucagkamu, cogepxawme ot 0,25 % macc,
0o 0,40 % macc, nHrMbuTopa OKUCNEHNS.

Hactoawuin craHgapT He pacnpoCTpaHsieTCs Ha pereHepupoBaHHble Macna, HedTsaHble Macna,
ncrnonb3yemMble B kKa4ecTBe NPONUTKN B Kabensx u KoHgeHcaTopax.

2 HopmaTtuBHbIe CCbISIKK

B HacTosllem cTaHaapTe NCnonb30BaHbl HOPMATUBHBIE CChINIKM Ha criefylolime cTaHgapThl:

FTOCT P EH NCO 2719-2008 Hedptenpogyktbl. MeTogbl onpenenenHns temnepaTypbl BCMbIWKA B
3akpbIToM Turne MNexHckn-MapTeHca

FOCT P NCO 3675-2007 HedTb cbipast 1 HedpTenpoayKTbl xugkne. JlabopaTopHbIi METOA OonpeaeneHus
NAOTHOCTK C UCMONIb30BaHNEM apeomeTpa

TOCT P EH WNCO 14596-2008 HedTenpoayktel. Onpegenenne cogepxaHusi cepbl METOOO0M
peHTreHohNnyopecLIeHTHON CNEKTPOMETPUUN C AMCNEPCHEN NO ANMHE BOMHbI

FOCT P 51069-97 HedTs n HedTenpoayktel. MeTog onpegeneHuss nnoOTHOCTM, OTHOCUTENbHOM
NAOTHOCTM M NIIOTHOCTU B rpagycax APl apeomeTpom

FOCT P 53203-2008 Hedrtenpoayktel. OnpegeneHve cepbl MeTOAOM PEHTTeHOMyOpeCcLEeHTHON
CMEKTPOMETPUM C ANCNepCcUen NOANNHE BOSHbI

FOCT P 53708-2009 HedtenpoaykTbl. >XnakocTn npo3padHble M HenpospadvHble. OnpepgeneHue
KMHEMaTUYECKON BA3KOCTU N pacdeT AUHAMNYECKON BA3KOCTU

FOCT P 54279-2010 Hedptenpoayktbl. MeToabl onpeaeneHusi TemnepaTtypbl BCMbIWKXM B annapare
MeHckn-MapTeHca B 3akpbiTOM TUTME

FOCT 12.1.007-76 Cuctema craHgapToB 6e3onacHocTu Tpyada. BpeaHble BewecTtBa. Knaccudgukaums u
obuwme TpeboBaHusa 6e3zonacHoCcTH

FOCT 12.1.018-93 Cwucrema ctaHgaptoB 6e3onacHocTv Tpyaa. [loxapoB3pbiBob6e3onacHOCTb
cTaTnyeckoro anekTpudectea. O6wume TpeboBaHus

rOCT 12.1.044-89 (nco 4589-84) Cucrtema cTaHgapToB 6e3onacHocTu Tpyaa.
MoxapoB3pbiBO6E30MacHOCTb BeLllecTB M MartepuanoB. HomeHknaTypa nokasatenem u MeTogbl WX
onpegeneHus

FOCT 12.4.010-75 Cuctema ctaHgaptoB 6esonacHoctn Tpyga. Cpeactsa uHAMBUAYaNbHOW 3almThl.
PykaBuubl cneumanbHble. TeXHUYECKMe yCroBus

FOCT 12.4.011-89 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Cpeacrsa 3awmTel paboTtatowmx. Obwme
TpeboBaHuA 1 knaccudukauus

FOCT 12.4.020-82 Cuctema cTtaHgapToB 6e3onacHocTu Tpyaa. Cpeactsa MHAMBUAYaANbHOW 3aLUMThI PYK.
HoMeHknaTypa nokasaTenen ka4ecTsa

FOCT 12.4.021-75 Cuctema crtaHgapTtoB GesonacHoctu Tpyga. Cuctembl BeHTUNAUMOHHBbIE. Obuime
TpeboBaHus

FOCT 12.4.034-2001 (EH 133-90) Cwuctema crtaHgapToB 6e3onacHoctn Tpyda. CpeacTsa
WHOUBMAYaNbHOM 3alWmThl OpraHoB AbixaHus. Knaccndumkaumnsa n mapkmposka

FOCT 12.4.068-79 Cuctema ctaHgapTtoB 6GesonacHoctu Tpyaa. Cpeactsa wHAMBUOYaNbHOW 3alUUThI
aepmatonormyeckune. Knaccudpmkauma n obwue tpebosaHus

FOCT 12.4.103-83 Cucrtema crtaHgapToB ©Oe3onacHocTu Tpyga. Opexpa cneumanbHas 3aliuTHas,
cpencTBa MHAMBUAOYANbHOWM 3aWmUThbl HOT U pyK. Knaccudmkauus

FOCT 12.4.111-82 Cuctema cTtaHgapToB 6GesonacHocTu Tpyda. KocTiombl MyXcKne Ans 3awutbl OT
HedTM 1 HedpTenpoaykToB. TexHUYecKne ycrosus

FOCT 12.4.112-82 Cwnctema cTaHgapToB Oe3onacHOCcTU TpyAda. KocTioMbl XKeHCkue Ansi 3awuTbl OT
HedTM 1 HedpTenpoaykToB. TexXHUYEeCcKe ycroBus

FOCT 17.2.3.02-78 OxpaHna npupogbl. ATMocdepa. lNMpaBuna ycTaHOBNEHWS OOMYCTMMbIX BbIGpOCOB
BPEAHbIX BELLECTB NPOMbILLSIEHHBIMW NPEANPUATUSMMI

FOCT 33-2000 (MCO 3104-94) Hedrtenpoayktbl. [lpo3payHble W Henpo3paudHble XUAKOCTMU.
OnpepneneHne KNHEMaTUYECKOW BA3KOCTU U pacyeT AUHAMUYECKON BA3KOCTU

FOCT 859-2001 Megpb. Mapku

FOCT 981-75 Macna HedhTaHbIE. MeToa onpefeneHus cTabunbHOCTY MPOTUB OKMUCIIEHWS

FOCT 1510-84 HedpTb 1 HedbTenpoaykTbl. MapknpoBka, ynakoBka, TpaHCNOPTUPOBaHUE N XpaHeHWe

FOCT 2517-85 HedpTb 1 HedbTenpoaykTel. MeToabl oT6opa npod

FOCT 2917-76 Macna n npucagkn. Metoa onpegeneHnsa KOppo3nOHHOrO BO3AENCTBUSA HA MeTansbl

FOCT 5985-79 Hedprenpoayktel. MeToa onpeaeneHnst KUCOTHOCTU U KMCNOTHOMO yncna

FOCT 6356-75 Hedrenpoaykrel. MeToq onpeaeneHns TemnepaTtypbl BCbILWKU B 3aKPbITOM TUrne



FOCT 6370-83 HedbTb, HedbTenpoaykTel U npucagkn. Metoa onpefeneHms mexaHu4ecknx npumecen

FOCT 6581 -75 MaTtepuanbl aNeKTpon3onsAUnoHHbIE Xuakne. MeToabl 3NeKTPUYECKUX UCMNbITaHUIA

FOCT 11362-96 (MCO 6619-88) HedbTenpoaykTel M CMa3o4yHble Matepuanbl. YMcno HemTpanusaumu.
MeToa noTeHUNMOMETPUYECKOro TUTPOBAHNUS

FOCT 13003-88 Macna usonsumnoHHble. MeToa onpeaeneHnst ra3oCTOMKOCTW B SN1IEKTPUYECKOM Mosie

FOCT 14192-96 MapkupoBKa rpy3os

FOCT 20284-74 Hedprenpoayktel. MeToa onpeaeneHuns LBeTa Ha konopumeTpe LIHT

FOCT 20287-91 Hedbrenpoayktel. MeToabl onpefeneHuns TemnepaTtyp TeEKy4eCTu 1 3aCTbiBaHNS

FOCT 31340-2007 lNMpepynpeanTenbHas MapkMpoBka xmMmmnyeckon npogykumm. Obwme tTpeboBaHus

I'Ipmmeanme - I'Ipm nonb3oBaHUM HaCTOAWMM CTaHOApPTOM uenecoo6pa3Ho npoBepuTb ,EleVICTBVIe CCbIJT04HbIX
CTaHOapToB B VIHCbOpMaLI,VIOHHOVI cucreme 06LIJ,eF0 noNb30BaHUA - Ha OCbVIU,VIaJ'IbHOM cante d)enepaanoro areHTcrTea no
TeXHUYECKOMY perynmpoBaHMUIO U MeTposiormm B CeTun |/|HTepHeT nnn no exerogHo m3gaBsaemMomy MHd)OpMaLlMOHHOMy
ykasaTento «HaunoHanbHble CTaHAapTbl», KOTOPbIN ONybrnvMkoBaH Mo COCTOSHWMIO Ha 1 AHBapsA Tekylwlero roga, v no
COOTBETCTBYOLWNM eXeMeCAYHO u3gaBaeMbiM I/IH(bOpMaLI,VIOHHbIM yKasaTtenam, Oﬂy6ﬂVIKOBaHHbIM B TekyllemMm roay.
Ecnn ccbinovHbIn - CTaHgapT 3amMeHeH (M3MEeHeH), TO nNpu  NOMb30BaHUM HaCcTOoAWMM CTaHgapTom  crepyet
PYKOBOACTBOBATLCH 3aMEHSAOLWMM (M3MEHEHHbIM) cTaHAapToM. Ecnu cebinoyHbln cTaHgapT oTMeHeH 6e3 3aMeHbl, TO
nonoXexHune, B KOTOPOM AaHa CCblJ1Ka Ha Hero, npuMeHAeTcqa B 4acTtu, He 3anaFVIBaPO|JJ,el7I 3TY CCbIJIKY.

3 TepMuHbI 1 onpeneneHus

B HacTosLeM cTaHaapTe NPpUMEHeHbI cneayoLlmne TEPMUHbI C COOTBETCTBYIOLLIMMUN ONpeaeneHnsiMun:

3.1 TpaHcchopmaTtopHoe wmacno (transformeroil): HedTaHoe u3onAunMoHHOe Macno  Ans
TpaHcopMaToOpPOB M aHaNOrMYHOrO ANIEeKTPOObOoPYAOBaHMS.

3.2 HM3KoTemMnepaTypHoe macno anAa Bbikno4vatenen (low temperature switchgear oil): HedTaHoe
N30NALMOHHOE Macro AN 3anofHAeMbIX MacroM BblKoyaTenen, NPUMeHAeMbIX BHE NOMELLEHNA B OYEHb
XOMNOAHbIX KNMMaTUYECKUX YCNOBUSIX.

3.3 npucapgka (additive): lNoaxogsiuiee xMmMmyeckoe BeLLeCTBO, koTopoe [ob6aBnsioT B HedTsHoe
N30NALNOHHOE Macno, YToObI yNyylWnTb ONpeaeneHHbIe XapaKTEPUCTUKN.

I'Ipmmeanme - I'IpmmepaMM npncagok ABNAKTCA aHTUOKCUAAHTbI, BelwecTBa OfAd CHWXeHUA TemMmnepartypbl
3acCTblBaHUA, Ongd noaaBneHuna CKIOHHOCTU K o6pasoBaHmo ANEKTPOCTATUYECKOIro 3apdaaa, Takme Kak ©eH3oTMason
(BTA), BewyecTBa, nogaenstoLme obpasoBaHve NeHbl, BeLecTBa, NoBbiwatoLme ahhekTMBHOCTL NPOLECCOB OYUCTKN.

3.4 npoTuBookMcnuTenbHas npucapka (antioxidant additive): MNpucagka, gobasnsemas B HedpTaHOe
N30MALUMOHHOE Macno ANS YNyYLWEeHNs ero CTOMKOCTN KOKMCINEHWIO.

I'Ipmmeanme - VMveeTtca OGonbluoe KONMMYECTBO NPOTUBOOKUCITUTESIbHbIX NPUCaaoK. B HacToqwem CTaHgapTe
MCNonb3yT NPUCaaKK, yCTaHOBMNEHHbIe B cTaHaapTe [1].

3.5 nurnbmnpoBaHHoe macno (inhibited oil): HedTaHoe nsonsunoHHoe macno, cogepxawee ot 0,25 %
00 0,40 % npoTMBOOKUCIIMTENBHOW NPUCaaKN Hapady C APYrMMK npucagkaMm, Kak ykasaHo B 3.3.

3.6 Heucnonb3oBaHHoOe HedTAHOE M3onALMoHHOe Macno (unused mineral insulating oil): HedptaHoe
N30MALUNOHHOE Macro, NONy4YeHHOE OT N3roTOBUTENS.

I'Ipvlmeanme - WNmeetca B BMOy Macrno, KOTopoe elle He ucnonb3oBanocb, He KOHTakTupoBano C
anektpoobopyaoBaHeM wnv ApyruMm o0opyooBaHMEM, KpoMe 00opyooBaHMS ONs NPOM3BOACTBA, XPaHEHWUs Wnuv
TPpaHCNOPTUPOBAHUA. |_|p0I/I3BO,EI,I/ITeJ'Ib nnn nocTaBLWMK HEeWUCnonb3oBaHHOIO Macra AOoJKeH NpPpUHATbL BCe Mepbl
NpPefoCTOPOXHOCTW, YTOObI OBGecneynTb OTCYTCTBME 3arpsi3HEHUS MONMXIIOpMpOoBaHHbIMU Gudenunamu (PCB) unu
TepdeHunamm (PCT), oTpaboTaHHbIM Macrom Mnm AEXNOPUPOBaHHLIM MacrnomM unu ApyruMu npumMecsiMu.

3.7 pereHepupoBaHHoe Macno (reclaimed oil): HedpTaHoe usonaumoHHoe mMacno, UCMNonb3oBaHHOE B
anekTpoobopyaoBaHNK, KOTOpOEe MOABEPINIOCh XMMMUYECKOW w/vnn dusmdeckon obpaboTke € Uenbho
yCTpaHeHUs1 pacTBOPUMbIX 1 HEPACTBOPUMBIX NPUMECEN.

Mpumeyanne - Cmecb HEWCNonb30BaHHOIO W pereHepupoBaHHOrO macen B mobon nponopuuy cuyutaeTcs
pereHepupoBaHHbLIM MacIrioMm.

4 CBoncTBa Macna
CM. xapakTepuCcTuKK, NpuBeaeHHble B Tabnuuax 1 1 2.
4.1 dyHKUMOHanNbHbLIE CBOWCTBA

dyHKUMOHanNbHbIE CBOWCTBA - 9TO CBOWCTBA Macna, KOTopble BAUAIT Ha ero MYHKUUI Kak
N30NALMOHHOM N OXNaxaatoLwemn XnaKkocTu.
MpumevaHns

1 OyHKUMOHAasbHbIE CBOWCTBA BKIIOYAOT: BSASKOCTb, MIIOTHOCTb, TEMMepaTypy TeKy4ecTu, COAepXaHue BoAbl,
TaHreHc yrna QuanekTpUYecknx noTepb U HanpsikeHue nNpobos.

2 HedTaHble M30NAUMOHHBIE Macrna B OMNPeferneHHOW CTENeHW TUrPOCKOMUYHbI, CTEeMneHb TUIrPOCKOMUYHOCTU
obycroBrneHa WX YrmeBoAOPOAHbIM cocTaBoM. [pu HeHaAnexallem XpaHeHWu M UCMOoNb30BaHUM Briara B macre
OKasblBaeT BIMsIHWE Ha (DYHKLMOHamMbHbIE (3NEKTPOU3ONSLMOHHBLIE) CBOWCTBA U paboune xapakTepucTUku Macna.

4.2 O4YncTKa U CTOMKOCTb K OKUCIEHUIO
Peub nget o xapaktepucTvkax Macna, Ha KoTopble BRMSIIOT KayeCcTBO M TUM OYUCTKU U O0OaBIeHHble
npucagku.



Mpumeyanne - K gaHHbIM XapakTEPUCTMKaM OTHOCATCHA: BHELUHWA BWUA, NOBEPXHOCTHOE HaTskeHue, obluee
cofepxxaHue cepbl, KUCMOTHOCTb, KOPPO3UOHHas cepa, coaepxaHue 2-pypdypona.

4.3 Pabo4ne xapakTepuCcTukn

Paboune xapakTepuUCTUKM - 3TO CBOMWCTBA, BRUSOLIME HA ONUTENbHOCTb paboTbl Macra B YCNOBUSAX
aKcnnyaTaumm umunm ero peakumio Ha 3NeKTPUYECcKoe HanpshkeHme n TemnepaTypy.

MpumeyaHue - Npumepammn Takux XxapakTepuUCTUK SBMAIOTCA: CTOMKOCTb K OKUCIEHUIO, ra30CTONKOCTb.

4.4 CBoWCTBa, CBSA3aHHble C 6€30MaCHOCTbIO M OXPaHOW 300POBbLS 1 OKpYXatoLWwen cpeabl

OTO XxapakTepucTukM macna, CBsidaHHble C ©6e30MacHOCTbI0 MPUMEHEHUS U 3aLLMTON OKpyXKatoLlen
cpenbl.

MpumeyaHue - Mpumepbl Taknx XapakTepUCTUK: TeMrnepaTypa BCMbILIKU, NMAOTHOCTb, COAEPXXaHWE MONMLIMKIIMYECKUX
apomatunyeckmx yrnesogoponos (PCA), cogepxaHve nonnxnopupoBaHHbix budenunos/tepdennnos (PCB/PCT).

5 Knaccudmkaums, ngeHtudumkaums, obwme TpeboBaHUsA K noctaBke, oTO0PY M NOAroTOBKe Npob

5.1 Knaccudukauus

5.1.1 Knacchl

HacTosawmn ctaHgapT ycTaHaBnvMBaeT ABa knacca HedTsHbIX N30NSALMOHHbBIX Macern:

- TpaHcoOpMaTOpHbIE Macna;
- HU3KOTEMNepaTypHble Macna Ans BblKnoYaTenew.

5.1.2 Camass Hu3Kasi TemnepaTypa BKIOYEHMS Harpy3km npum xonogHom 3anycke (LCSET) [Mpu
MapKMPOBKE W3OMSILMOHHOIO Macna npu HeobxoAMMOCTM ykasbiBaloT 3HauveHne LCSET. CraHpapTtHas
TemnepaTypa LCSET, ycTaHaBnuBaemasl HacToslWMM cTaHgapTom, coctaBnseT MuHyc 30 °C, HO npwu
HeobxoOuMMOCTM MOXHO BbibpaTth Apyryto TemnepaTypy LCSET no tabnuue 1.

5.2 TpeboBaHus

Obwwe TpeboBaHusa HacTosLWEro cTaHgapTa npueBedeHsl B Tabnuue 2.

5.3 CoBMeCTMMOCTb

Hewncnonb3oBaHHbIEe N30MNSALMOHHBIE Macna, M3rOTOBIIEHHbIE MO HACTOSLLEMY CTaHAaPTY, OTHOCSLLMECS K
OAHOMY Kraccy un umetowme ogHy Temnepatypy LCSET, cuuTaloTca CMmelvBaemMbiMM U COBMECTMMbIMU
Apyre Apyrom npu BbinonHeHnn TpebosaHni ctaHgapTa [2].

5.4 NpeHTndumkaums n obwme TpeboBaHns K NocTaBke

Macno noctaBnsilOT HanNUMBOM B KENE3HOOOPOXHbIX LMCTEpHaX, MeTannmMyeckmx 6o4ykax wunm
NMPOMEXYTOYHbIX KOHTENHepax Ans HanvBHbIX rpy3oB IBC. Tapa pomkHa ObiTb 4MCTOMW, YTOObI M3bexaTb
3arpsi3HeHns macna.

Boykn ona macna u KoHTenHepbl Ana Npob JOMKHbI MMETb CreayLyo 00a3aTenbHy0 MapKMpOBKY:
HavMeHOBaHWe M3roToBuUTEnNs, 0603HaYeHe macrna, KomM4ecTBo Macna.

MpumeyaHne - HeobxoouMoO MNpPUHATL BCE Mepbl MPEAOCTOPOXKHOCTU MNPW TPaHCMOPTUPOBAHUM U XPaHEHUU
N30N14AUMOHHOIo Macna ansa ero 3almnTbl OT BCeX BUAOB U3Ny4YeHua, 3arpasHeHnn nnu snaru.

5.5 OT160p Npobd

Ot60p npob ocywectenawT no FOCT 2517 nnn ctaHgapty [3]. Ana o6beguHeHHoM npobel 6epyT 2 om
macna.

MpumeyaHre - HeobGxooMMo NPUHSTL BCE MepPbl NPEAOCTOPOXHOCTM npu oTbope npob, 4Tobbl B M30NSLMOHHOE
Macno He nonanu 3arpAa3HeHna unn enara. OT60p I'Ip06 Macna Ha OTKPbITOM BO34yXe B AO0XAb, TyMaH 1Unu npun cCuinbHOM
BETpe BO3MOXEH TOJIbKO NpU NPpUMEHEHUN YKPbITUA, UCKIKYakoLwero BO3MOXHOCTb 3arpA3HeHus.
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5.6 Moarotoeka npo6

MoarotoBky nNpobbl nepen MCMbITAHMEM MPOBOAAT AM1A yOANeHUs Bnarn U MexaHU4ecKux npumecen,
NpuCyTCTBYOLLMX B Npobe macna. [JocTaTouHbIN 06BbEM U30NALMOHHOIO Macna HarpeBatT 40 TeMnepaTypbl
(60 +2) °C, 3aTeM pUNbTPYIOT ropsuMMm npu gaBneHun He Gonee 2,5 klMa yepe3 punbTP U3 cNevYeHHOro
CTeKna NopucTocTbio 4.

6 XapakTepuCcTUKK, UX 3HAYEHUSI U MEeTOAbI UCNbITaHUN

6.1 BAskocTb

Bs3kocTb BNusieT Ha TennoobMeH N COOTBETCTBEHHO Ha NOBbILLEHWe TemnepaTypbl 0bopyaoBaHus. Yem
HVXe BHA3KOCTb, TeM ferde Macno uupkynupyet, ynydwasa TtennoobmeH. [pu HM3Knx TemnepaTypax
MoBbILUIEHME BSI3KOCTM Macna SBISIeTCS KPUTUYECKMM (DaKTOpPOM ANis BKIOYEHMS TpaHCcopmaTopoB C
OXMaXAeHneM 3a cYeT eCTEeCTBEHHOW LUUPKyNauuu HedTSHOro Mmacna (OTCyTCTBUE LMPKYyNAuMuM U
crnegoBaTenbHO BO3MOXHbIVA NeperpeB B ropsy UX TOYKax) MU HEraTUBHO BMMSET Ha CKOPOCTb OBWKYLLMUXCS
YyacTen, Takux Kak pasbeavHUTeNu, BolKMnoYaTenu, nepeknioyaTeny nogd Harpy3kon, Hacochl 1 Perynsatopsb.

BsA3kocTb Npyu camMon HW3KOM TemnepaType BKIYEHUs Harpyskm npu xonogHom 3anycke (LCSET) He
pomkHa npesbiwaTts 1800 mMm%/c (cootBeTcTBEHHO 2500 mMm%/c npu Temnepatype MuHyc 40 °C, cm.
Tabnuuy 1).

B HacTodwem craHpapte Temnepatypa MuHyc 30 °C ans TpaHCHOpMaTOPHbIX U3OMSALMOHHBIX Macern
ycTaHoBrneHa kak Temnepatypa LCSET.

lMokynaTens W nOCTaBLWMK MO COrfacoBaHWO MOryT YCTaHOBUTbL Apyrylo TemnepaTtypy LCSET
(tabnuua 1).



MpumeyaHue - TpaHchopMmaTopHOE Macno, NocTaBnsieMoe Ha BHYTPEHHUI pbiHOK Poccuiickon ®enepaumm, JOMMKHO
“MeTb BSI3KOCTb He Gonee 1200 Mm?/c npu Temnepatype MuHyc 30 °C 1 TemnepaTypy TEKy4eCTM He Bbilie MUHYC 45 °C.

HuskoTemnepaTypHoe Macno Ans BbiKNovaTenen AOMKHO MMETb BA3KOCTb nNpu TemnepaTtype LCSET He
Gonee 400 mm°/c. CraHpgapTtHon Temnepatypon LCSET HuM3koTemnepaTypHbIX Macen Ans Bbiknodatenen
onpepgerneHa Temnepatypa MuHyc 40 °C, HO nokynaTenb 1 NOCTaBLLMK MO COMMacoBaHMIO MOTYT YCTaHOBUTb
apyryto Temnepatypy LCSET.

MpumeyaHue - JononHUTENBHYIO MHAOPMALMIO O €CTECTBEHHOW LMPKYnsauMnM macna 6e3 nomowm Hacoca MOXHO
nony4uTb B cTaHaapTe [4].

Tabnuua 1 -JonycTUmble 3HAaYEHMS1 MaKCMMarnbHOM BSA3KOCTM U TEMNepaTypbl TEKY4ECTU
TpaHC(bOpMaTOprIX Macen npu pas3niMyHblX 3Ha4YeHNAX CaMblX HU3KNUX TeMnepaTyp BKIHOYEHUA Harpy3ku
npm xonogHom 3anycke TpaHcgopmartopa (LCSET)

LCSET °C BsiskocTb, MM°/c, He Gonee | TemnepaTypa Tekyyecty, °C, He Gonee
0 1800 -10
-20 1800 -30
-30 1800 -40
-40 2500 -50

MpumevaHne - B HacToswem cTaHgapTe He yCTaHaB/iMBaeTCA HWKHUA Npefen 3HavyeHun BA3KOCTW, HO Npu
onpeaesieHHbIX YCrnoBuAX Machna C BA3KOCTbHO MeHee 7 MMZ/C npu nntoc 40 °C MOryT paccMaTpuBaTbCA Kak
noTeHUnanbHO onacHble Ang paGOTbI LNPKYIALNOHHbLIX CUCTEM.

BsiskocTb onpegenstot no FOCT P 53708 unun TOCT 33, a BA3KOCTb NpU O4EHb HU3KUX TeMrnepaTypax no
cTtaHgapty [5].

6.2 TemnepaTypa Teky4yecTn

TemnepaTtypa TeKy4eCcTU U3ONSALMOHHOIO Macna SBMsieTCs CaMOW HU3KOW TeMrnepaTypon, Npu KOTOpow
Macro npogorikaeT Teub. PekoMeHOyemoe 3Ha4veHe TeMnepaTypbl TEKy4eCcTM macrna He MeHee 4eM Ha 10
°C HWXe 3HayeHMs] camoW HU3KOM TemnepaTypbl BKMOYEHUSA Harpysku npu xonogHom 3anycke (LCSET).
Temnepatypy Tekydectu onpegenstot no FTOCT 20287 wnu ctaHgapTtam [6], [7].

I'Ipmmeanme - anI N3roToBsIEHUN N3ONALUMOHHOIO Macra He onyCckaeTca ncnonb3oBaHue cneunanbHbIX Npnucagok
ONA CHWXKEHUS TeMnepaTypbl TEKY4eCTH.

6.3 CoaepxaHue Boapl

Huskoe copepxaHne Bogbl B HEdTAHOM W3OMALUMOHHOM Macrne Heobxogumo fAns obecneyeHus
TpeboBaHWI MO NoKa3aTensm AeKTPUYECKON NPOYHOCTU U TaHTEHCY Yyrna AManekTpuyeckmx notepb. YTobbl
nsbexaTb BblOENEHUS HEeCBSA3aHHOW (HepacTBOPEHHOW) BOAbl, COAepXaHue BOAbl B HEUCNONb30BaHHOM
Macne AOMKHO BbITb MUHUMATTbHbBIM.

Mepen HanonHeHuem anekTpoobopyaooBaHMs Macrno Heobxoaumo obpaboTtaTtb, 4TOOLI 06ecneunTb
TpeboBaHus cTaHgapta [2], a Takke TpeboBaHuSA, YCTAHOBMEHHblE B [AOKYMEHTax MO 3JKcnnyaTauum
3HEepreTMyeckoro o6opygoBaHus.

Mocne obpaboTkm macna Ans yganeHvs TBepAbIX YacTul, BnarM U pacTBOPEHHOTO BO34yXa BaKyyMHbIM
MeToAoM no 5.6 Macno JOMKHO UMETh BbICOKYHO AN3NEKTPUYECKYI0 MPOYHOCTb - MPOBMBHOE HaNpsKeHNEe He
meHee 70 kB.

CopaepxaHue BoAbl onpegensoT no ctaHaapTy [8] nocne nogrotoBku npobbl no 5.6.

6.4 HanpsixeHne npobos

HanpsbkeHne npobos  M3ONAUMOHHOrO Macna Ykas3biBaeT Ha €ero CrnocobHOCTb  BblOepXUBaATb
aneKkTpMyeckoe HanpsbkeHne B anektpoobopynosaHun. HanpshkeHne npobos onpegensiot no FOCT 6581
unu ctaHgapTy [9] nocne nogrotoBkn Npobsl no 5.6.

6.5 TaHreHc yrna gnanektpunyeckmx notepb (DDF)

TaHreHc yrna AnaneKkTpUYecKUx rnoTepb SABMASETCA Mepon 3MeKTpUYecKMx CBOMCTB Macna. [losblweHune
3HAYeHMa TaHreHca yrra [OUanekTpU4eckux NnoTepb MOXET yKasblBaTb Ha nornagaHve B Macno BOAbl,
3arpsas3HeHve TBepAdblMU YacTuuamu, pacTBOPUMbIMU MOMSPHBIMU MPUMECAMU UNU Ha MNIOXOe KavyecTBO
OUUCTKN.

DDF onpegenstor no NOCT 6581 unu ctangaptam [10], [11] vnun [12] npn TemnepaType 90 °C. MNpu
pasHornacusix B oLeHke KayecTBa Npoaykumm ncnonb3yT metoq no ctaHaapty [10] npu Temnepatype 90
°C.

MpumevaHus

1 Mo cornacoBaHuio cTtopoH DDF MOXHO u3amepsitb npyu TemnepaTypax, oTnudHbix oT 90 °C. B atux cnyyasx
3Ha4vYeHne TemnepaTypbl U3aMepeHna OOJIKHO ObITb YKa3aHO B NPOTOKOse UCnbiTaHUA.

2 MNocne TpaHCnopTMPOBaHUSA UK XpaHeHus Ha cknage DDF n3onsiumMoHHOro macna onpefensioT nocne noaroToBKu
npobbl no 5.6 mnn FOCT 6581. lNpu pasHornacusx B OLEHKE KayecTBa NpPOAyKUMM MNOArOTOBKY Macna nepep
onpeaeneHnemM TaHreHca yrna amanekTpu4ecknx notepb NnpoBogAT no 5.6.

6.6 BHewHnn BuAa

BHelwHWIn B onpegenstoT Bu3yanbHbIM KOHTponem. Crnoi npobbl Macna TOMWMUHOW NpuMbnuanTensHO
10 cm npu TemnepaType OKpyxatoLlen cpeabl OCMaTpUBAKT B NPOXOASALLEM CBETE ANS BbIABNEHUS Hanm4ums
BUANMBIX NPUMECEN, HECBSI3aHHOW BOAbI UMW B3BELLEHHOIO MaTepuana.



6.7 KucnotHocTb

Heuncnonb3oBaHHOe HeMPTSHOE W3OMSLMOHHOE MAacfo AOIDKHO ObiTb HEMTpanbHblM W HE [OOIMKHO
coaepxatb Kucnbix coeamHeHun. KnucnotHocTb onpegenstot no FOCT 5985, TOCT 11362 wnu ctaHgapTam
[13], [14].

6.8 lNoBepxHocTHOe HaTshkeHue (IFT)

Hu3koe 3HauyeHne noka3aTenss MOBEPXHOCTHOIO HaTSKEHMS MOXET YyKasbiBaTb Ha MNpUCYTCTBUE
HexxenaTenbHbIX Npumecen. [1oBepXHOCTHOE HaTSXKeHMe onpeaenstoT no ctaHaapTy [15] unu [16].

6.9 CogepxaHue cepbl

B 130naunoHHbIX Macnax NpucyTCTBYIOT pasnuyHble OpraHnyeckne coequHeHns cepbl, U NX cogepxaHve
3aBUCUT OT TEXHOMOrMM NPOM3BOACTBA U CTENEHN OYUCTKU. Tak Kak HEKOTOpble COeAUHEHUsSI Cepbl MMELOT
CPOACTBO K MeTannam, OHM MOryT NPosBnsATb cebs kak naccmMBaTopbl MEAMW UMY BbI3blBaTb KOPPO3MIO.

Copepxanune cepbl onpegenstoT no FOCT P EH NCO 14596, TOCT P 53203 unu ctangaptam [17], [18]

6.10 Koppo3snoHHas cepa

HekoTopble coeouHeEHMsI cepbl, HamnpuMMep MepKanTaHbl, SBMASKTCA KOPPO3WMOHHO-AaKTUBHBIMW MO
OTHOLLUEHMIO K METanM4yeckum NoBEPXHOCTSIM U3 cTanu, meaun u cepebpa (KOHTakTbl nepekniovaTenen) um
OOIMKHbI OTCYTCTBOBaTb B HEWMCMOSIb30BAHHbIX Macrax, 3anMBaemMbix B 06opygoBaHune. KoppoanoHHyto cepy
onpegenstT no FOCT 2917 vnu ctaHgapTtam [19], [20].

6.11 Cogep>xaHne NPOTMBOOKUCIINTENbHBIX NPUCaAoK

MpoTmBoOKMCNNTENBHAA Npucazka (MHIMBUTOP OKUCNEHNs) 3aMeansaeT OKUCneHne macna, obpasoBaHue
ocagka M pocT KUCMOTHOCTU. WMHopmaumsa o KonuyectBe NPOTUBOOKUCIIMTENbHOW MNpucagkym B macre
HeobxooumMa ANs KOHTPOMsS YMEHbLUEHWS €€ KOHLEeHTpauum B MNpoLecce MWCronb3oBaHuA macrna. B
HacTosiLLeM CTaHgapTe B KayecTBe MPOTUBOOKUCMMTENBHOW NPUCAAdKM MCNonb3ylT 2,6-an-TpeT-6ytun-n-
kpeson (DBPC).

KonnyecTtBo NpoTMBOOKUCANTENBHON NpUcCagakM onpeaensaioT no cranHgapty [1] vnm [21]. HaumeHoBaHne
N KONUYECTBO NPOTUBOOKUCIUTENBHOW MpUCAOKM OOIMKHbI ObiTb yKasaHbl B nacrnopTe kadectsa. [lpu
NCMNonb30BaHWM OpPYrMx Npucagok, B TOM YnUcne B NPOLIECCE OYMCTKM Macra, X NpuUCcyTCTBUE OOJPKHO ObITb
COrnacoBaHO MeXay U3roToBUTENEM 1 NoTpebuTtenem.

6.12 CTOMKOCTb K OKUCIIEHUIO

OkucneHve macrna npvBOAWUT K MOBbLILEHWIO KUACMOTHOCTM M o0OpasoBaHMi0 ocagka. [loBbiweHue
CTOMKOCTU K OKWUCMEHMIO npoanesBaeT CPoK cnyxbbl obopyaoBaHWs, yMeHbluaeT OTNAOXEeHWe ocajgka,
CHWXKaeT dneKTpuyeckme NoTepu u KOPPO3MI0 MeTannoB, UCKITIYaeT oTKasbl 3NekTpoobopyaosBaHus.

CTOMKOCTb K OKMCMEHUO onpedenstoT no ctaHaapTy [22] (metog C) unmn no TOCT 981.

6.13 a30CTOMKOCTb B 3NEKTPUYECKOM Mone

[na HekoTopbIX TMNOB cneunanbHbIX TPaHCOPMaTOPOB C BbICOKOM HaMpPsSKEHHOCTBIO 3MEKTPUYECKOro
nons BaxHa CcnocobHOCTb Macrna nornowatb WNu BblAENATb ra3  (BOAOPOA) nNpu  BO3OENCTBUM
3NEKTPUYECKOIO HanpsXeHust. 3To0 CBOMCTBO CBSA3aHO C HANM4YMeM B Maciie apoMaTUYeCcKnX yrneBogopoaoB
N KOCBEHHO 3aBWUCUT OT YCTaAHOBIEHHbIX TPEOOBAHMIA K OKUCTIUTENBbHOM CTabuneHOCTN Macna.

"azocTtonkocTb onpeaenstoT no FOCT 13003 wnu ctangaptam [23], [24].

[a30CTOMKOCTb ABMSETCH crneumnanbHelM TpeboBaHMeEM AN HEKOTOPbLIX TUMOB 060pyAoBaHMS.

6.14 TemnepaTypa BCMbILLIKA

BesonacHaa pabota anekTpoobopynoBaHus TpebyeT OOCTATOYMHO BLICOKOW TemrnepaTtypbl BCrbILKK.
Temnepatypy Bcnbiwkn onpegensot no FTOCT P EH NCO 2719, TOCT P 54279 vnn TOCT 6356.
6.15 MNnoTHOCTb

MNOTHOCTE M30MALMOHHOIO Macna AofbkHa OblTb OOCTAaTOMHO HWU3KOMW, 4TOObI Mpu 3KcnnyaTauun B
YCNOBUAX HU3KNX TemnepaTyp nsbexartb 06pa3oBaHMs Nbaa U3 HECBA3aHHOW BOAbI HA MOBEPXHOCTU Macna,
4YTO MOXET MPUBECTU K OTKa3y anekTpoobopyaosaHns us-3a npobos.

MnotHocTb onpegensatoT no FTOCT P NCO 3675, TOCT P 51069 unu ctaHgapTy [25].
6.16 MNMonuuunknuyeckne apomatuyeckne yrnesogopoabl (PCA)

HekoTopble MOMMUMKNMYECKME apOMaTUYECKUE YINeBOAOPOab! ABMSAOTCS KaHUueporeHamu, No3ToMy ux
cofepXaHue B He(PTAHbIX Macrax JOJPKHO COOTBETCTBOBATL AOMYCTMMOMY YPOBHIO.

Monuuuknuyeckme apomaTtuMyeckme yrneBoAopoabl OnpefensalT 3KCTpakuMen AMMEeTUNcynbgokcngom
no craHaapTy [26].

6.17 MNonunxnopupoBaHHble 6udernnsl (PCB)

MonnxnopupoBaHHble GUdEHWIBI OOMKHBI OTCYTCTBOBAaTb B HEWUCMNOJSIb3OBAHHbIX HEMTSHbIX Macnax.
PCB onpegensitoT no ctaHgapty [27]. MNpenen obHapyxeHus ons ogHoro nvka paeseH 0,1 mr/kr.

ﬂpmmeanme - OﬁLLl,I/Ie npeaenbl cogepXaHua PCB yCTaHaBnnBaroTCA HaUuMOHaANbHbIM 3akOHOOATENbCTBOM.

6.18 2-dypdypon n poacTBeHHble coeanHeHns (2-FAL)

2-Oypdypon U poACTBEHHbIE COEOUHEHUS B HEUCMNOMb30BAHHLIX Macrnax MOryT MOsiBUTLCA Mpu
3arpsi3HeHMN oTpaboTaHHBbIM MACIioOM MITM NPU CMELLMBAHUN C Macnamu apyrux mapok. Hemcnones3oBaHHble
Macna [JOMMKHbl MMEeTb HU3KUA YpoBeHb 2-dypdyporia M pPOACTBEHHbIX coefuHeHun. OnpegeneHve
npoBoaAT no craHaapTy [28].

6.19 O6wWune TexHn4Yeckne TpedboBaHUs



Mo PU3MKO-XMMUYECKMM W IKCTSTyaTaLMOHHBbIM MOKasaTessiM 3/1eKTPOU3ONALMOHHbIE Macra OOJIKHbI
COOTBETCTBOBATL TpeboBaHMSAM U HOpMaM, NPUBEAEHHBIM B Tabnuue 2.

Tabnuuya 2

HanmeHoBaHWe nokasaTens

3Ha4eHue

TpaHchopmaTopHoe

mMacro ana
macrio

HuskoTeMmnepatypHoe

BbIKItOYaTenen

MeTtoa ucnbiTaHusa

PyHKUNOHaNbHbIE CBOUCTBA

1 KuHemaTtnyeckasi BA3KOCTb,
Mm°/c, He Gonee, Npu
TemnepaTtype, °C:

Mo TOCT P 53708 nnu
FOCT 33

He Bbllle

+50 9 -

+ 40 12 3,5

-30 1200 -

-40 - 400 Mo cTtaHgapTty [5] unun
FOCT P 53708, TOCT 33

2 Temnepartypa Tekydectu, °C, -45 -60 Mo ctaHgapTtam [7], [6] nnn

FOCT 20287 (meTog A)

ON3NeKTPUYECKMX noTepb
(DDF) npu Temnepatype 90 °C,
yactote 50 'y, He Gonee

3 CopepxaHue Bofbl, MI/KT, He 30 #7140 " Mo cTanaapTy [8] v 6.3

Gonee HaCTOsILLEro cTaHaapTa

4 HanpsixeHune npo6os, kB, He 309709 Mo ctanaapTy [9] v 5.6

MeHee HaCTOSILLEro CTaHAapTa
unn FOCT 6581

5 MAOTHOCTb, KI/M°, npwm Mo TOCT P NCO 3675,

TemnepaTtype, °C, He bonee: FOCT P 51069 unu

20 895 cTaHgapTy [25]

15 897

6 TaHreHc yrna 0,005 © Mo ctanpaptam [10], [11],

[12] n 5.6 HacTosLWero
craHgapta unm FOCT 6581

O4ymncTKa U CTOMKOCTb

7 BHelwHun Bug,

I'Ipo3pat-|Ha9| XngkocTtb, 6e3 ocagka n

B3BELUEHHOIO BeWwecTBa

Mo 6.6 HacTosLWEero
cTaHgapTa

npu Temnepatype 25 °C, mH/m,
He MeHee

8 KucnotHocTtb, mr KOH/r 0,01 Mo crangaptam [13], [14]

macra, He 6onee unn FOCT 11362, TOCT
5985

9 NoBepXHOCTHOE HaTXeHne 40 Mo cTtaHgapTtam [15] n [16]

10 CopgepxaHue cepbl, %, He

He HopmupyeTca. OnpeageneHne

Mo MOCT P EH MCO

NNacTuHKy n3 meaun mapku M1K
mnn M-2 no FOCT 859

Gonee obsA3aTensHO 14596, TOCT P 53203 nnu
ctaHgaptam [17], [18]

11 Koppo3auoHHas cepa OtcytcTtBYEe Mo crangapTy [19]

12 CopepxaHue uHrnbutopa 0,25-0,40 Mo cranpgapty [1] nnu [21]

okucnexus, %, He 6onee

13 CopepxaHue 2-cdypdypona, 0,1 Mo cTtaHgapTy [28]

Mr/kr, He bonee

14 CopepxaHne MexaHN4YecKkmx OtcytcTtBYEe Mo FOCT 6370

npuMmecen

15 Ler, ea. UHT, He Gonee 1,0 Mo TOCT 20284 nrn
cTaHgapty [29]

16 UcnbiTaHne BblgepxuBaet Mo FOCT 2917 nnmn

KoppoaupyoLero 4encTBns Ha ctaHgapty [20]

Paboune xapakTepucTukm

17 CTOMKOCTb K OKUCIIEHUIO B
TeyeHume 500 y:

Mo ctaHgapTy [22] (meTo,
C)




- o6LWwasn KNCNOTHOCTb, M 0,15 1,2 Mo ctangaptam [10], [11],

KOH/r, He Bonee [12] nnn TOCT 6581
- MaccoBas gons ocaaka, %, He 0,005 0,8

bonee

- TaHreHc yrna 0,050° 0,500%

ON3NEKTPUYECKUX NOTEPL
(DDF) npwn 90 °C, He Gonee

18 MasocTonKkoCThL B He HopmupyeTcs, onpeaeneHune Mo cTtangapTtam [23]

3NEKTPUYECKOM Mnone, MKN/MUH ob6s3aTensHo (meTog A), [24] unn TOCT
13003

19 CTabunbHOCTb NPOTUB Mo FOCT 981

okucnenms (155 °C, 14 v, 50

MIT/MUH):

- Macca neTy4mx 0,04 -

HI/I3KOMOJ'IeKyJ'IF|prIX KUCINOT,
mr KOH/r macna, He Gonee

- MaccoBasi oons ocaaka, %, He 0,015 -
bonee
- KNCITOTHOE 4YnCcno 0,1 -

okucrneHHoro macna, mr KOH/r
mMacna, He bonee

Be3onacHoCTbL, 0XpaHa 340pOBbsi U OKpYXaloluein cpeabl

20 TemnepaTypa BCbILLKHK, 135 100 Mo TOCT P EH NCO 2719,
onpegensiemasi B 3akpbITOM FOCT P 54279 vnn FOCT
Turne, °C, He HuXxe 6356

21 MaccoBas gons 3 Mo cTtaHgapTy [26]
NONMULMKITNYECKMX

apomaTnyecKmx

yrnesogopoaos, %, He bonee

22 CopgepxaHue OTtcytcTBKE Mo ctangapTty [27]
MONMXIOPUPOBAHHbIX

6udpeHunos (PCB), mr/kr
¥ [Ina noctasku B GoYKax.
®) [1Ns1 NocTaBKM B NPOMEKYTOUHBIX KOHTEHEPAX ANS HANMMBHbIX TPY30B.

© HanpsixeHne npobos 6e3 nogrotoBky Npoodsi.

9 Hanpsbkerne NPoGOs ¢ YHETOM NOATOTOBKM NPobbi M0 5.6 HACTOSILLEro CTaHaapTa.

®) Mpu npoBegeHnn ucnbiTaHna No ctaHgapTy [12] 3HayeHue TaHreHca yrna guanektpuyeckmx notepb npu 90 °C
MOXET BblpaxaTbCsi B MPOLIEHTaX.

7 Tpeb6oBaHusA 6e3onacHoOCTU

7.1 N3onaumoHHOE Macro SBfsieTcs MaroonacHbIM NPOAYKTOM U MO CTEMEHU BO3OENCTBUS Ha OpraHu3M
YyenoBeka OTHOCUTCSA K 4-My Kraccy onacHocTtu B cootBeTctBum ¢ FOCT 12.1.007.

7.2 MNpepenbHO gonycTumash KOHUEHTpauusi napoB YrrneBogopodoB Macna B Bo3gyxe paboyen 30HbI -
900/300 Mr/mM*® B COOTBETCTBUM C TPEGOBAHUSIMI TUTUEHUYECKNX HOPMaTUBOB [30].

CopaepxaHve yrneBooopoAOB B BO3[yXE ONPedensoT no Metoanyeckmm ykasanHuam [1]. CopepxkaHue
BpeOHbIX BELLECTB B BO3ayxe paboyew 30HbI KOHTPONMPYOT No pykoBoacTBy [32].

7.3 Macrno npegcrtansieT cobo roptoudyto xugkocTe no FOCT 12.1.044.

7.4 Tlpu 3aropaHuM W3OMALMOHHOTO Macra MNPUMEHSIIOT Ccrieaylolwme CpeacTBa MNOXapOoTYyLIEHUS:
pacnbIfieHHY0 BoAy, NEHy; Npy 06 bEMHOM TYLIEHUN - yriekuchnbln ras, coctaBbl CXKB n «3,5», neperpeTbin
nap.

7.5 B nomeleHuaAxX ang xpaHeHna U NnpuMeHeHUs U3oNsSUMOHHOro Macra 3anpelwaeTcd UCnosib3oBaTb
OTKPbITbIN OMOHb. JNEKTPUYECKUE CETU N UCKYCCTBEHHOE OCBELLEHME OO0SMKHbI ObiTh B3pbIBO3ALLMLLEHHOTO
ucnonHerus. MNpu pabote ¢ MacrnoMm He [OMYyCKAeTCs MCMOSb30BaTb WHCTPYMEHTLI, Jalolue npu ygape
NCKpY.

7.6 EmMkocTu 1 TpybonpoBoapl, NpeAHasHauYeHHbIe A5 XpaHEHWST U TPAHCMNOPTUPOBAHUA Macna, AOJPKHbI
ObITb 3alMLLEHbI OT cTaTnyeckoro anekrtpuyectea no NOCT 12.1.018.

7.7 Mpu pasnuee Macna Heobxoanmo cobpaTb ero B OTAENbHYIO Tapy, MECTO pasnvBa NPOTEPETb CYXON
TpsAnkow. [Mpu pasnvMBe Ha OTKPLITOW NMowagke MecTO pasnuMBa HeobxodMMo 3acbinaTb MNECKOM C
nocrneayLWwnm ero yganeHnemMm n obe3BpexxmBaHMEM B COOTBETCTBUM C TPEOOBAHMUAMUN CaHUTapPHbLIX MpaBuIl
n Hopm [33].



7.8 MNomeLleHns ons paboT ¢ Macnom AOMKHbI ObITb 000pYAOBaHbI 0OLLIEO0OMEHHONM NPUTOYHO-BLITSXKHOW
BeHTUnaumen no FOCT 12.4.021. Mecta WHTEHCUBHOIrO BblAENEeHMs MapoB Macna AOSMKHbl ObiTh
000opyaoBaHbl MECTHBIMU OTCOCaMM.

B nomelleHnsix Oons XxpaHeHus macra He JonyckaeTcsl XpaHUTb KUCMOTbl, GanmoHbl C KACNOPOAOM U
Apyrue oKUCnnTenu.

7.9 lNpwn paboTe ¢ Macnom NPUMEHSIOT MHAMBMAYanNbHble cpeacTBa 3awmntel no FTOCT 12.4.011, TOCT
12.4.103, TOCT 12.4.111, TOCT 12.4.112 wn TuMnNoBbIM OTpacreBbiM HOPMaM, YTBEPXOEHHbIM B
YCTaHOBMEHHOM NOPsAKe.

B MecTtax Cc KOHUeHTpauuen napoB Macna, npesbiwatowern 900/300 Mr/m®, HeoBxoanmo NPUMEHSATb
unbTpytowme npotusorasbl mapku MNAMI™ ¢ kopobkon BK® un wnaHrosble npotmeorassl Mapku ML-1 wnu
aHanornyHble no NOCT 12.4.034.

7.10 MNpu nonagaHum macna Ha OTKPbITble y4acTKuM Tena Heobxoaumo ero yaanutb U 06unbHO NPOMbITh
KOXy TEenmon MbiNbHOM Bogdow. [Npu nonagaHuym Ha CrM3UCTy0 00OMO4YKy rna3 Heobxooumo obunbHO
NPOMbITb rfla3a Tenmnon BoAoN.

[nsa 3aWwmuTbl KOXN pyK NPUMEHSIOT 3awmTHble pykaBuubl no TOCT 12.4.010, masu n nactel no FOCT
12.4.068, a Takke cpeacTBa MHaMBMAyanbHom 3awmTel pyk no FOCT 12.4.020.

8 OxpaHa okpyxatoluen cpeabl

8.1 [Ina oxpaHbl aTMOChepHOro Bo3ayxa OT 3arps3HeHui Bolbpocamm BpeaHbIX BELLEeCTB AO0MKeH BbiTb
OpraHM3oBaH KOHTPOSb 3a cogepXaHuem npegensHo gonycTumblix Beibpocos no NOCT 17.2.3.02.

8.2 OCHOBHbIMW CpeAcTBaMM OXpaHbl OKpyXatoLwen cpedbl OT BpeAHbIX BO3AEWCTBUA Macna SBnsATCs
NCMNonb30oBaHWe repMeTUYHOro obopyaoBaHUS B TEXHOMOMMYECKMX Mpoueccax M onepaumsax, CBA3aHHbIX C
Npou3BOACTBOM, TPAHCNOPTMPOBAHNEM, MPUMEHEHMEM U XPaHEHNEM Macra, a Takke cTporoe cobnoaeHue
TEXHOMNOrMYECKOro pexuma.

8.3 M3onaumoHHoe macno He ob6pa3yeT TOKCUYHbIE COeQMHEHUS B BO3AYLIHON cpefe M CTOYHbIX Bogax B
NPUCYTCTBUWN APYrMX BELLECTB U hakTopoB..

MpepenbHo fJonycTMMasl KOHUeEHTpaums macrna B Boge Bogoema - 0,3 mr/m B COOTBETCTBMM C
rMMrneHn4YecKkuMm HopmaTtuasamm [34].

9 NpaBuna npuemkun

9.1 WMsomaunoHHoe Macno npuHuMmaroT naptusamu. [laptven cuutalT noboe KonM4yecTBO Macna,
M3roTOBMEHHOE B XO4e TEeXHOMOrM4eckoro UuWKna, OAHOPOAHOE MO  MoKasaTensM  KadecTsa,
CONpoBOXAaeMoe OAHUM AOKYMEHTOM O KayecTBe (NacrnopToM Npoaykumm).

9.2 [Ina npoBepkM KayecTBa M3OMNSALMOHHOMO Macra npoBOAAT MNPUEMO-COATOYHbIE WUCMbITAHWA MO
nokasarenam 1-10, 12, 14-16, 19, 20 tabnuupbl 2.

9.3 Tllpu nonyyeHun HeyAOBMETBOPUTENbHbLIX Pe3yNnbTaToB MWCMbITaHUA XOTA Obl NO OogHOMY U3
nokasartenen nNpuemo-cAaTOYHbIX UCMbITaHWIN, NpuBeAEeHHbIX B Tabnuvue 2, N0 HeMy MPOBOAST MOBTOPHbIE
NCMbITaHWA BHOBb OTOOPaHHON NpoObl, B3ATOW OT TOW e napTun. PesynbTaTbl NOBTOPHbLIX WUCMbITAHWIA
ABMSATCA OKOHYATENMbHBIMU U PACNPOCTPaHSAIOTCA Ha BCHO NapTuIo.

9.4 [OnA npoBepkM KayecTBa W3OMALUMOHHOIO Macna npoBOAAT Nepuoanyeckne UCMbITaHWs Mo
nokasatenam 11, 13, 17, 18, 21, 22 Tabnuubl 2 He pexe OAHOro pa3a B rog. PesynbraTthl nepuogndeckmnx
UCMbITAHMIN 3aHOCAT B AOKYMEHT O KayecTBe (NacnopT) MCMbITyeMOW NapTuu macna v B AOKYMEHTbl O
KayecTBe BCeX NapTui 40 o4YepenHbIX NepuoanyeckuxX UCTbITaHWM.

9.5 lMpu nonyyYyeHWM HeyaOBNETBOPUTENbHBLIX PE3yNbTaToB MEpPUOANYECKUX UCMbITAHUA U3rOTOBUTENDb
nepeBOAMT WCMbITaHUSA MO AaHHbIM MoKasaTensm B KaTeropuito NPUeMO-CAAaTOYHbIX A0 MOMyyYeHus
NONOXMUTErNbHbIX Pe3yNbTaToB HE MEHEE YeM Ha Tpex NapTusix Noapsa.

9.6 lNpu pasHornacusx B OLeHKe KavyecTBa M3ONALMOHHOrO mMacna apbuTpaxHblM METOAOM WUCMbITaHWN
yCcTaHaBMNMBaeTCs METOA, yKa3aHHbIV B Tabnuvue 2 nepBbiM (Mnv npunoxexHum OA).

10 MapkupoBkKa, ynakoBKa, TPaHCNOPTUPOBaHMNE U XpPaHEHne

YnakoBka W30MSLMOHHOINO Macra U MapKmpoBka MOTPeObMTenbCcKoW M TpaHcnopTHol Tapbl - no TOCT
1510, FTOCT 31340 n FTOCT 14192.

TpaHcnopTMpoBaHME U XpaHeHue nsonsaumoHHoro macna - no F‘OCT 1510.

M30naumnoHHOEe Macno TpaHCMNOpPTUPYIOT HanMBOM B XKEMNe3HOAOPOXHbIX LUCTEPHaX, B MeTann4yecknx
6oukax no OCT 18950 munun cneumanbHbIX KOHTEVHepax AN HanMBHbIX FPY30B.

M3ondumnoHHOe Macno crnegyeTt XpaHuTb Ha CTennaxax, NogaoHax M B Wwtabensax B KPbITbIX CKNaACKUX
NMOMELLEHMSAX.

11 NapaHTuUn nsrotoBuTens
11.1 W3rotoBuTenb rapaHTMpyeT COOTBETCTBME W30MALUMOHHOIO Macna TpeboBaHWsM HacTosLLero
cTaHgapTa npu cobnogeHun notpebutenem ycrnoBuii TPaHCMOPTUPOBAHNSA U XPaHEHUs, NpeayCMOTPEHHbIX
FOCT 1510.



MpunoxeHue OA
(ob6s3aTenbHOE)

ApOuTpaxHble MeToAbl UCTIbITAaHUN

Tabnuua OJA.1

HaumeHoBaHuve nokasartens MeTog ucnbiTaHus
BsiskocTb rOCT 33
TemnepaTtypa TEeKy4ecTu FOCT 20287 (meTtog A)
TemnepaTtypa BCMbILLUKA FOCT P EH CO 2719
HanpsixeHne npobos M3K 60156
MIoTHOCTb FOCT P UCO 3675
TaHreHc yrna agnanekTpn4ecknx noTepb FOCT 6581
KucnotHocTb FOCT 11362
[MoBEPXHOCTHOE HaTsXXEHNE ACTM [1 971
O6bLee cogepxaHue cepbl TOCT P EH NCO 14596
KopposunoHHas cepa DIN 51353
CogepxaHne NpoTUBOOKUCTIMTENBHOW NPUCaAKU M3K 60666
CogepxaHue 2-dpypcypona M3K61198
CogepxaHue Bogpl M3K 60814
CogepaHne nonmxnopupoBaHHbIX O1deHnoB M3K61619
a30CTOMKOCTb M3K 60628
CogepaHue nonumumKIIMYecKMX apoMaTmUyeCcKnxX yrneBogopoaoB IP 346
C1abunbHOCTb NPOTUB OKMCNEHUS B TedeHne 500 Y M3K61125
McnbiTaHne KoppoaupyoLwero 4eNCTBMS Ha NAacTUHKY M3 Meaun Mapku rOCT 2917
M1K unn M-2 no F'OCT 859
CogepxaHne MexaHN4Yecknux npumecemn FOCT 6370
LiseT FOCT 20284
C1abunbHOCTb NPOTUB OKUCIEHUS B TeYeHne 14 Y FOCT 981

Mpunoxexnune Ob
(cnpaBo4HoE)

CBefeHusA 0 COOTBETCTBUU CCbINTOYHbIX HALMOHANbHbIX U MeXrocynapCcrBeHHbIX CTaHOAapTOB
CTaHAapTamM, MCnoJib3oBaHHbIM B Ka4eCTBe CCbIJTO4YHbIX B NTPUMEHEHHOM MeXAyHapoAHOM

cTaHaapTe
Tabnuua 0B6.1
O603Ha4eHme CCbiNOYHOro
CreneHb
HaLMOHanbHOoro,
COOTBET- 0O0603HayeHMe N HauMeHOBaHWE CCbINIOYHOrO CTaHdapTa
MEXrocy4apCTBEHHOIO CTBUS
cTaHgapTa
OCT P EH NCO 2719-2008 IDT |EH UCO 2719:2002 «OnpepeneHve TemnepaTypbl BCbILLIKU.

MeTopg c NPpUMEHEHNEM 3aKpbITOIro TUrnd I'IeHCKM-MapTeHca»

FOCT P NCO 3675-2007

IDT

NCO 3675:1998 «Chipas HedTb 1 XMOKUEe HepTenpoayKTbl.
JlabopaTtopHoe onpegeneHne nnotHocTn. Metoa ¢
MCNornb30BaHNEM apeoMeTpa»

FOCT P EH NCO 14596- 2008

IDT

EH MCO 14596:1998 «HedTenpoaykTbl. OnpegeneHve
cofepxaHusa cepbl. PeHTreHoBCcKas dornyopecueHTHas
CMEeKTPOMETPUSA C ANCrepcren no AfIMHe BOIHbI»

FOCT P 51069-97

MOD

ACTM [1 1298 «MeTopg onpegeneHns NoTHOCTH,
OTHOCUTENBLHOM NIIOTHOCTU U NNOTHOCTY B rpagycax API
apeomMeTpom»

OCT P 53203-2008

IDT

ACTM [] 2622-05 «MeTog onpegeneHus cepbl B
HedTenpoayKkTax ¢ gucnepcuen no ANnHe BOMHbI
PEeHTreHOdTYOPECLIEHTHON CNEKTPOMETPUEN»

FOCT P 53708-2009

IDT

ACTM [ 445-06 «MeTopg onpeaeneHnst KNHEMaTU4YeCKomn
BSI3KOCTM NPO3paYHbIX M HEMPO3paydHbIX XUOKOCTEN (M pacyeT
ONHAMNYECKON BA3KOCTU)»;

NCO 3104 «HedTenpoaykTbl. [po3payHbie 1 Henpo3payHble
xungkoctn. OnpeaeneHme KNHEMaTUYECKON BA3KOCTU N pacyeT
JOVNHaMUYeCKOM BSA3KOCTU»

FOCT P 54279-2010

IDT

ACTM [ 93 «CtangapTHbI MeToq onpeaeneHuns
TemnepaTypbl BCMbILWKA B 3aKpbITOM Turne NeHcku-
MapTeHca»




FOCT 33-2000 MOD

NCO 3104:1994 «HedTenpoaykThbl. [NMpospayHbie u
Henpo3payHble Xunakoctu. OnpegeneHme KNHeMaTU4eCcKon
BSISKOCTM U pacyeT AMHAMUYECKON BA3KOCTUY

FOCT 6581-75 NEQ

M3K 60156-1995 «[uanekTpukn xnakme. OnpeneneHue
NPOBUBHOIO HAMPSKEHUSA MPU NPOMBbILLIIEHHON YacToTe.
MeToa ucnbiTaHus»;

M3K 60247 «[OuanekTpukn xnakme. iameperHne
OTHOCUTEINbHOW AN3NEKTPUYECKON MPOHNLAEMOCTU, TAHIeHca
yrna ananekTpnyeckux noTepb U yaenbHOro CONpoTUBIIEHUA»

FOCT 13003-88 MOD

M3K 60628 «Macna anekrpousonsumoHHbIE.
Ma3oobpasoBaHne M3ONSILUMOHHBLIX XXUAKOCTEN Nog AENCTBUEM
SHeKTpMLIeCKOVI Hanpsa>XeHHOCTN 1 MOHMn3aunun»

FOCT 20287-91 MOD

NCO 3016 «HedTenpoayktel. OnpegeneHne Temnepartypsbl
TEKy4ecTuy

MpumeyvaHue - B HacTosLwen Tabnuue Ucnonb3oBaHbl cneaywuime ycrioBHble 0603Ha4YeHNsA CTENEHN COOTBETCTBUSA

CcTaHOapToB:
- IDT - ngeHTYHbIE CTaHOapThl;
- MOD - moauu1umpoBaHHbIe CTaHAapThbI;
- NEQ - HeaKkBMBareHTHbIE CTaHaapThl.

Mpunoxexnune OB
(cnpaBo4Hoe)

ConocTaBrneHue CTPYKTYpbl HacTOsILero craHaapTa co CTPYKTYPOW MPUMEHEHHOro B HEM
MeXAyHapo4HOro cTaHaapTa

Tabnuua [B.1

CTpyKTypa HacTosLero cTaHaapTa

CTpyKkTypa MexayHapoaHoro ctaHgapTa
M3K 60296:2003

1 ObrnacTtb npUMeHeHns

1 ObracTtb NpyMeHeHns

2 HopmaTtuBHbIE CCbINKM

2 HopmaTtuBHbIE CChISKK

3 TepmuHbl 1 onpegenexHus

3 TepmuHbIl 1 onpegenexus

4 CowncTtBa mMacna

4 CsowncTtBa macna

5 Knaccudmkaums, ngeHtudukaums, obwme tpeboBaHns K

noctaske, oT6opy 1 NoaroToBke nNpob

5 Knaccudpmkaums, ngeHtndukaums,
obwwme TpeboBaHMs kK NocTaBke u oTbopy
npo6

6 XapaKTepuCTuKU, UX 3HAYEHUS 1 MeTOAbl UCMbITAHWUIA

6 XapaKkTepucTukun, nx 3Ha4eHne u
MeToAbl UCTbITaHUS

7 TpeboBaHua 6esonacHocTn **

7 KoHkpeTHble TpeboBaHusa onsd
KOHKPETHbIX crny4aes*

8 OxpaHa okpyxatoLen cpegpl™

9 MNpaBuna npuemkn™*

*%

10 MapkupoBKa, ynakoBka, TpaHCNOpPTUPOBaHWE U XpaHeHue -

11 MapaHTun nsrotosutena™

MpunoxeHne OA ApbuTpaxkHble MeTodbl UCMbITAHWUI -

Mpunoxexne b CBeaeHMs o COOTBETCTBUN CCbINIOYHbIX
HaLMOHanbHbIX Y MEXIroCy4apCTBEHHbIX CTaHAAPTOB
cTaHgapTaMm, UCMOoNb30BaHHbIM B KAYECTBE CCbINTOYHLIX B

NPMMEHEHHOM MeXaOyHapogHOM CTaHOapTe

MpunoxeHue B ConocTtaBneHne CTPYKTYpbl HACTOALLENO -

CTaHOapTa Cco CprKTypOVI NMPUMEHEHHOIO B HEM

MexagyHapogHoro craHgapra

Mpunoxenue O TekcT pasgena, nogpasgena, NyHKTa u -

TEPMUHOJTOIN4YeCKnx CTaTeln, He BKIOYEHHbIX B TEKCT

HacTOoALLEro cTaHgapTa

Bubnvorpadus

Bubnvorpadus

* [laHHbIV pa3gen UCKMYeH U3 TekcTa cTaHgapTa U npueBeaeH B AOMNOMHUTENBHOM npunoxeHnn I B cBA3N ¢
HeLenecoobpasHOCTbI0 MPUMEHEHUS AaHHbIX TpeboBaHui B Poccuiickon ®eaepauun.
** BKIHOYEHUE B HACTOSILLMIA CTaHOAPT AaHHbIX pa3genoB 00yCrnoBrneHo He06X0aAUMOCTBIO NpUBEAEHNS B COOTBETCTBME

¢ TpeboBaHusamn FOCT 1.5.




Mpunoxexnue A
(cnpaBo4HoE)
TekcT pasgena, nogpasgena, NyHKTa U TEPMUHONOINMYECKUX CTaTen, He BKIMOYEHHbIX B TEKCT
HacTosiwero craHaapTa

3.5 HeuHrnémposaHHoe macno (uninhibited oil): MuHepanbHOe WM30MALMOHHOE MAacno, KOTopoe He
COLEPXNUT NPOTMBOOKUCTINTENBHBLIX MPUCaAOoK, HO MOXET CoAepXaTb ApyrMe Npucagku.

3.6 He3HaunTenbHO MWHrM6upoBaHHoe Mmacno (trace inhibited oil): MwuHepanbHoe un30NAUNOHHOE
macno, cogepxauwee o 0,08 % NpOTMBOOKUCNUTENBHOM NPUCALKW HApsiAy C ApYrMMU npucagkamu, Kak
ykasaHo B 3.4.

5.1.2 CopgepxaHMe NPOTUBOOKUCNNTENbHbIX NPUCafoK (MHIMO6UTOpPOB)

OnNeKTpoM30nAUNOHHBIE Macna KnaccuuumMpytoT no Tpem rpynnam B 3aBUCUMOCTM OT COAEep)KaHusa B
HUX NPOTMBOOKUCIUTENBHbIX NPUCAAOK:

- HEUHIMOMPOBaHHbIE ANEKTPOU3OSIALMOHHbBIE Macra, Mapkupyemble «Uy;

- HE3HaYNTENbHO UHIMOMPOBAHHbLIE 3NEKTPOU3O0SISLMOHHBIE Macra, Mapkupyemble «T»;

- MHMMBMPOBAHHbIE ANEKTPOU3ONALMOHHBIE Macna, MapKkupyemble «l».

6.14 CknoHHOCTb K 06pa3oBaHuIo anekTpocTaTudeckoro 3apsga (ECT)

CKIMOHHOCTb K 00Opa3oBaHMIO 3NEKTPOCTaTUYECKOro 3apsia W3OMsLMOHHOMO Macna sIBNAETCA BaXHOM
XapaKTepUCTMKON ANa onpedeneHHbIX KOHCTPyKuun TpaHcgopmatopoB HV n EHV, koTopble nMeloT Takyo
CKOpPOCTb MpOKayMBaHWA Macra, Npu KOTOPOM MOXeT o0pa3oBaTbCsl SNEKTpocTaTMYeckuin 3apsg. Takown
3apsa  MOXeT npuMBecTM K paspsake, Bbi3blBaloWer Monomky TpaHcgopmartopa. ECT  gsndetca
TpeboBaHMEM B KOHKPETHOM Cry4ae.

7 KoHkpeTHble TpeboBaHUsA ANnsi KOHKPETHbIX crny4vyaeB

7.1 B HekoTOpbIX crnyyasx MoryT ObiTb ycTaHoBneHbl 6onee xecTtkme TpeboBaHus No nokasaTensm:
YCTOMNYMBOCTb K OKUCIIEHWIO N COOEPXKAHNE CEPbI.

7.1.1 ns TpaHcdopMaTOpOB C BbICOKMMU 3HAYeHMsIMU paboyeln TemnepaTypbl v ans obecneyeHus
Gonee NpoOoOMKUTENBHOIO Cpoka CryXbbl MOryT ObITb YCTAHOBIEHb! Doree CTporve 3HayeHus nokasatenen
nocrne ucnbiTaHuMst Ha okucneHne MOK61125, metog C. OTO OTHOCMTCS B OCHOBHOM K MHIMOMPOBaHHbLIM
macnam | 22

- obLwas kncnoTtHocTb: He 6onee 0,3 mr KOH/T;

- ocagok: He 6bonee 0,05%;

- DDF npu 90 °C: He 6onee 0,050;

- obuee copepxaHue cepbl: He 6onee 0,15%.

B HEKOTOPbIX CTpaHax MOryTt I'IOTpeGOBaTbCﬂ bonee CTporme npepgernbHble 3Ha4YeHuda nivnn AOonoJSIHNTEeNnbHbIE
TpeboBaHwusl.

B HekoTopbix cTpaHax DDF makc. 0,020 nocne 2 4 okucnenus (cM. MOK 61625, metog C) cuntaetca npuemnemsim
ONs NPUMEHEHNS B U3MepuUTenbHbIX TpaHcgopmaTopax EHV.

7.2 CKNOHHOCTbL K 06pa3oBaHMIo InekTpocTaTuyeckoro 3apsaa (ECT)

Onsa cunoBbix TpaHcdopmaTopoB ¢ oxnaxaeHuem munm 6e3 no MIK 60076-2 ¢ BbICOKOM CKOPOCTbHO
UMpKynauum  Macna, Hanpumep TpaHcdopmatopoB HV/DC, npegenbHble 3HadeHua MoryT ObiTb
cornacoBaHbl Mexay NokynaTenem U U3roToBUTENEM.

7.3 Fa3oo6pa3oBaHue

[na o6opynoBaHMsa C BbICOKOM HAMPSPKEHHOCTBIO 3NIEKTPUYECKOrO MOMs Unu cneunanbHOW KOHCTPYKLNK
ras, KOTopblll MOXeT 00Opa3oBaTbCs B OMPeAerieHHbIX YCMOBUSAX HaMPsKEHHOCTU, AOMMKEH MOornoLarbest
macrom. CKNOHHOCTb K rasoobpasosaHuio no M3IK 60628 B gaHHOM cnyyae gomkHa OblTb cornacoBaHa
MeXay U3roToBWUTeneM U nonb3oeatenem macna .

B HEKOTOpPbIX CTpaHaX MMerTCAa npeaeribHble 3Ha4YeHUA.
Bu6nuorpadwms
[1] |M3K 60666 (2010) Mpucagku cneumanbHble aHTUOKUCTIMTENbBHbBIE B U3OMNSALMOHHbBIX Macnax.

OGHapyxeHue 1 onpegenexHvne

[IEC 60666 (2010)] (Detection and determination of specified antioxidant additives in insulating oils)

[2] |[M3K 60422 (2003) Macna HepTAHbIE N30NAUMOHHbBIE MPU NMPUMEHEHMN B 3NIEKTPOOOOPYSOBaHNN.
PykoBOACTBO MO KOHTPOIIO M NOAAEPXKAHUIO KaYyecTBa B 3KCMyaTauum
[IEC 60422 (2003)] (Mineral insulating oils in electrical equipment - Supervision and maintenance
guidance)

[3] |M3K 60475 (1974) OnanekTpuku xunakue. MeTtoq ot6opa npod

[IEC 60475 (1974)] (Method of sampling liquid dielectrics)

[4] |[M3K 60076-2 (2011) |TpaHcdopmaTopbl cunosble. YacTb 2. NoBbliweHne TemnepaTypbl 4N
Macno3anofHeHHbIX TpaHCOpMaTopoB

[IEC 60076-2 (2011)] |(Power transformers - Part 2: Temperature rise for liquid-immersed transformers)




(5]

M3K 61868 (1998)

Macna HedTsHble U30NALMOHHbIE. OnpeaeneHne KUHeEMaTUYECKON BA3KOCTU Npu
OYEHb HM3KUX TEMNepaTypax

[IEC 61868 (1998)]

(Mineral insulating oils - Determination of kinematic viscosity at very low
temperatures)

(6]

ACTM [] 97-09

CTaHOapTHbIN MeToA onpeaeneHust TemnepaTypbl TEKYYeCTU He(TENPOAYKTOR

(ASTM D 97-09)

(Standard test method for pour point of petroleum products)

[7]

NCO 3016:1994

Hedtenpoayktel. OnpeaeneHve TemMnepaTtypbl TEKYYECTH

(ISO 3016:1994)

(Petroleum products - Determination of pour point)

(8]

M3K 60814 (1997)

XnakocTn nsonaunoHHble. Bymara 1 kapToH, NPOMUTaHHbIE MacIoM.
OnpepgeneHve cogepXkaHnsa BoAbl METOAOM aBTOMAaTUYECKOIO
KYNOHOMeTpuYeckoro TuTpoeaHuns Kapna duwepa

[IEC 60814 (1997)]

(Insulating liquids - Oil-impregnated paper and pressbhoard - Determination of
water by automatic coulometric Karl Fischer titration)

9]

M3K 60156 (1995)

Ounanektpukn xugkue. OnpeneneHne NnpoGUBHOTO HaMpsKeHUs Npu
NpPOMbILSIeHHON YacToTe. MeTod ucnbiTaHus

[IEC 60156 (1995)]

(Insulating liquids - Determination of the breakdown voltage at power frequency -
Test methods)

[10]|M3K 60247 (2004) OnanexkTpuku xugkue. iamepeHne 0THOCUTENBHOW ONSNEKTPUYECKON
NPOHULLIAEMOCTM, TAHTEHCa yrna AUaNneKTpPUYEeCcKX NoTepb 1 yoenbHoro
conpoTtumeneHuns (NpyM NOCTOSHHOM TOKe)

[IEC 60247 (2004)] [Insulating liquids - Measurement of relative permittivity, dielectric dissipation
factor (tan 5) and d.c. resistivity]

[11] |M3K 61620 (1998) Ovanektpuku xngkue. OnpegenexHme koadUUMEHTa ANINEKTPUYECKMX NoTepb
nyTeM M3mMepeHns NPoOBOAMMOCTU N eMKoCTU. MeToa ncnbiTaHuns

[IEC 61620 (1998)] (Insulating liquids - Determination of the dielectric dissipation factor by
measurement of the conductance and capacitance - Test method)

[12] |ACTM [ 924-08 CrangapTHbI MeToA onpeferneHns TaHreHea yria UaneKkTpu4ecknux notepb 1
OTHOCUTENBHOWN MPOHNLAMOCTM (AN3NEKTPUYECKON NOCTOAHHOWN)
3MNEKTPOM30NALIMOHHbBIX XXUOKOCTEN

[ASTM D 924-08] [Standard test method for dissipation factor (or power factor) and relative
permittivity (dielectric constant) of electrical insulating liquids]

[13]|M3K 62021-1 (2003) |3nekTpounsonsaumoHHble xunakoctn. OnpeaeneHmne KMCNoTHocTK. Yactb 1.
ABTOMAaTM4EeCKOE MOTEHLMOMETPUYECKOE TUTPOBAHME

[IEC 62021-1 (2003)] |(Insulating liquids - Determination of acidity - Part 1: Automatic potentiometric
titration)

[14]1|ACTM [] 664:09a CtaHpapTHbIM MeToa onpeaeneHns KUCIIOTHOro Ynucna noTeHUMoMeTpU4EeCKNM
TUTPOBAHWEM

(ASTM D 664:09a) (Standard test method acid number of petroleum products by potentiometric
titration)

[15] |[EH 14210 OnpeaeneHne NoBepXHOCTHOMO HATSKEHUSI MOBEPXHOCTHO-aKTUBHbLIX pacTBOPOB
no MeToAy NNacTUHKW UK KonbLa

(EN14210) (Determination of the interfacial tension of solutions of surface active agents by
the stirrup or ring method)

[16]|ACTM [0 971-99a CtaHgapTHbIN MeTo UCMbITaHUA ANs onpeaeneHnsi NOBEPXHOCTHOrO HaTSXKEHWS

(2004) Ha rpaHuue Boja - Macsio MeTogomMm KosbLla
[ASTM D 971-99a (Standard test method for interracial tension of oil against water by the ring
(2004)] method)

[17](IP 373 OnpegeneHne cogepXaHus cepbl B NErKNX U CpegHnx ANCTunnsatax MeTogom

OKVUCNNTENBbHON MUKPOKYINIOHOMETPUM
(IP 373) (Determination of the sulphur content of light and middle distillates - Oxidative
microcoulometry)

[18]|ACTM [0 4294-10 HedTenpoaykrel. OnpegeneHue coaepxaHus cepbl pEHTreHOBCKON
dryopecLIeHTHON CNEKTPOMETPUEN C ANCNEPCUEN MO SHEPTUM

(ASTM D 4294-10) (Petroleum products - Determination of sulfur content by energy-dispersive X-ray
fluorescence spectrometry)

[19]|OWH 51353 OGHapyXeHne KOPPO3NOHHOW Cepbl B M3ONSLMOHHBLIX Macriax MeETOA0M
cepebpsiHOM MNIAaCTUHKK

(DIN 51353) (Testing of insulating oils detection of corrosive sulfur silver strip test)

[20]1|ACTM[O 1275-06 CTangapTHbIM MeToa UCMbITaHWUS KOPPO3MOHHOM CEPbI B 3NTIEKTPOM3ONALNOHHbBIX

mMacnax




(ASTM D 1275-06)

(Standard test method for corrosive sulfur in electrical insulating oils)

[21]|ACTM[ 2668-07 CtaHgapTHbIN MeTo onpeaeneHns 2,6-an-tpeT-6ytun-n-kpesona, 2,6-au-tpet-
OyTundeHona B 3NeKTpon3onsiLLMOHHOM Macre C NOMOLLbIO U3MEPEHNs
nornoLleHns B MHgpakpacHow obractu cnekrpa

(ASTM D 2668-07) (Standard test method for 2,6-di-tert-butil-p-cresol and 2,6-di-tert-butil phenol in
electrical insulating oil by infrared absorption)

[22]|M3K 61125 (1992) YKnakocTu anekTpon3onsunoHHbIE HEUCMNONb30BaHHbLIE HA OCHOBE
yrnesogopoaoB. Metoabl NcnbiTaHuin AN onpeaeneHnsi CTOMKOCTU K OKUCIEHUIO

(IEC 61125:1992) (Unused hydrocarbon-based insulating liquids - Test methods for evaluating the
oxidation stability)

[23]|M3K 60628 (1985) [a3006pas3oBaHme UIONSALMOHHLIX XXUAKOCTEN Noag AENCTBUEM SF1IEKTPUYECKON
HaNpPsYKEHHOCTW U MOHM3aLUn

[IEC 60628 (1985)] (Gassing of insulating liquids under electrical stress and ionization)

[24]|ACTM[ 2300-08 CTtaHaapTHbIN MeTo OLEHKM razaoobpasoBaHUS 3NEKTPOM3ONALMOHHBLIX
XMAKOCTen noa AeNCTBUEM INIEKTPUYECKOIO MO Y MOHU3aLUK
(MogudmumpoBaHHbii MeToA MNupennu)

[ASTM D 2300-08] [Standard test method for gassing of electrical insulating liquids under electrical
stress and ionization (modified Pirelli method)]

[25] |ACTM[ 4052-09 CraHgapTHbIM MeToA onpedeneHuns NIoTHOCTM U OTHOCUTENbHOW NMOTHOCTU C
npuMeHeHnem LngpoBoro NnoTHoMepa

(ASTM D 4052-09) (Standard test method for density, relative density, and API gravity of liquids by
digital density meter)

[26]]IP 346 OnpepgeneHne NONNUMKIMYECKUX apoOMaTUYECKMX BellecTB B 6a30BbIX Macnax u
HedTAHbIX ppakumsax, He cogepxalmx acdansteHoB. MeToa nokasatens
NPEenoMIIEHUsT KCTPAKTOB AMMETUNCYNbOKCUAO0M

(IP 346) (Determination of polycyclic aromatics in lubricating base oils and asphaltene
freepetroleum fractions - Dimethyl sulphoxide extraction refractive method)

[27]|M3K 61619 (1997) M30nsuMoHHbIE XMAKOCTU. 3arpsi3HEHNE NONMXIIOPUPOBaHHbIMK BudeHnnamm.
MeTog onpeeneHuns ¢ MOMOLLbIO Fa30BON XpomaTtorpadumn Ha KanunnsapHbIX
KOIMOHKax

[IEC 61619 (1997)] [Insulating liquids - Contamination by polychlorinated biphenils (PCBs) - Method of
determination by capillary column gas chromatography]

[28] [M3K 61198 (1993) HedTsHble nsondaumnoHHble macna. Metoabl onpeaenenus 2-gypdypona u
POACTBEHHbIX XMMUYECKUX COEQNHEHUI

[IEC 61198 (1993)] (Mineral insulating oil - Method for the determination of 2-furfural and related
compounds)

[29] |ACTMO 1500 HedtenpoaykTtel. CTaHgapTHbeIN MeTog onpegenexus useta no ACTM (uBeToBas
wkana ACTM)

(ASTM D1500) [Standard test method for ASTM color of petroleum products (ASTM color scale)]

[30] |Furnennueckne MpegensHo gonyctuMmble koHUeHTpauuu (M0OK) BpeaHbIx BeLecTB B BO3Ayxe

HopmaTuebl 'H paboyer 30HbI
2.2.5.1313-03

[31]|MeToamnyeckne MeToguyeckue ykasaHus rno ra3oxpomMartorpaomnyeckomy nsmepeHuro

ykaszaHua MY 5923-91 |koHueHTpauun yrnesogopoaos C; - C4 (pasgensHo) B Bo3gyxe paboyen 30HbI

[32]|PykoBoacteo P PykoBOACTBO NO rMrmeHn4eckom oLeHke haktopoB paboyer cpeabl U TPYAOBOIO

2.2.2006-05 npouecca. Kputepum n knaccudukauusa ycnosumn Tpyaa
[33]|CaHuTapHo- M'MrneHunyeckme TpeboBaHMs K pasMeLLeHmnto 1 06e3BpEeXMBaAHNI0 OTXOO0B
anMaemMuonorMyeckme |Npou3BOACTBa M NOTpebneHns
npasuna u HopMaTu1Bbl
CanlvH 2.1.7.1322-
03

[34] |T'vrneHuyeckue MpenenbHo gonyctuMble KoHueHTpauuu (MOK) xumuyecknx BeLlecTs B Boae
HopmaTuebl M'H BOAHbIX 0OHLEKTOB XO3AANCTBEHHO-MUTHLEBOIO U KYNbTYPHO-ObITOBOIO
2.1.5.1315-03 BO/JOMOJSIb30BAHUSA




