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Mpegucrosue

Llerm v npyHuunbl ctaHgaptmsauum B Poccuiickon defepaumm yCTaHOBIEHDI
®enepanbHbiM _3akoHOM oT 27 paekabpa 2002 r. N 184-®3 "O TexHuYecKoMm
perynmposaHuu1”, a npasura NpUMMeHeHNs HaunoHarnbHbIX cTaHgapTos Poccuinckon
®enepaumm -OCT P 1.0-2004 "CtaHpaptmsaums B Poccuickon depepaunn.
OcHOBHbIe nonoexHus"

CBeneHus o ctaHpapTte

1 NMOANOTOBJIEH ®eneparnbHbIM rocygapCTBEHHbIM YHUTAPHBIM NpeanpusaTUem
"BCEepoCCUNCKNIA  BNEKTPOTEXHUYECKUA WHCTUTYT uMmeHn B.W.JleHuna" (Pryrl
"BON") Ha ocHoBe COGCTBEHHOIO ayTEHTUYHOrO MNepeBoda Ha PYCCKUM NA3bIK
MeXayHapo4HOro cTaHgapTta

2 BHECEH TexHuyeckum KOMUTETOM MO cTaHgaptusauum TK 37
"OnekTpoobopynoBaHve AN nepedadn, npeobpasoBaHus M pacnpeneneHus
3neKTpoaHeprun"

3 YTBEPXXIOEH W BBEJEH B OEVCTBWE [Mpukaszom PenepansHoro areHTcTBa
N0 TEXHUYECKOMY perynmpoBaHmnto u metponoruuv ot 13 nekabpsa 2011 r. N 1219-ct
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4 HacTtoaumn cTaHgapT aBNsSeTcs MOAMGUUUMPOBAHHBIM MO  OTHOLUEHMIO K
mexayHapoaHomy ctaHgapty MOK 60076-11:2004* "TpaHcdopmaTopbl CUIOBbIE -
YacTtb 11. Cyxue TpaHcdopmaTtopbl” (IEC 60076-11:2004 Power transformers - Part
11: Dry-type transformers) nytem wu3MeHeHWss coOepXaHWs OTAErbHbIX
CTPYKTYPHbIX  9fIEMEHTOB, KOTOpble  BblAENeHbl  BEPTMKaNbHOW  JIMHUEWN,
PacnorfoXeHHOM Ha MonsX 3TOro TEeKCTa, a Takke NyTeM U3MEHEeHUs OTAerbHbIX
dpa3 (CnoB, 3HAYEHUN MoOKa3aTernen, CCbINOK), KOTOpble BblAENeHbl B TEKCTe
KypcnBoM™ . OpUrMHasnbHbI TEKCT CTPYKTYPHbIX 3MEMEHTOB MPUMEHEHHOIO
MeXOyHapoaHOro cTaHgapta M OBbACHEHUS MPUYMH BHECEHUA TEeXHUYECKUX
OTKJIOHEHUW NpUBEeAEHbI B AOMNOSTHUTESNTbHOM npusioxeHun [1B.

* [locTyn K MexayHapoaHbIM U 3apybexHbIM JOKYMEHTaM, YNOMAHYTbHIM 34eCb
M pgarnee Mo TEeKCTYy, MOXHO [MOfy4ynTb nepenas no CCbifIKe Ha caunt
http://shop.cntd.ru;

** B 6ymaxHom opurmHane o6o3HauYeHuss 1 HoMepa CTaHO4apToB M
HOPMAaTUBHbLIX [OOKYMEHTOB MO TEeKCTy MpuBOAATCA OObIYHbIM LIpPUQTOM. -
MNMpumeyaHre narotosuTens 6asbl 4aHHbIX.

Mpunoxenns OA v 1B ooNONHAKT OCHOBHbIE pasernbl C y4eToM NoTpebHocTen
HaLMOoHanbHoOM aKoHOMUKK Poccuiickon degepauunm n ocobeHHOCTEN POCCUNCKON
HauWoHarnbHOW cTaHgapTudaumn. Kpome Toro, noTpebHOCTM HauWOHarbHOW
aKoHoMmukKn Poccuimckon depgepaumm n 0Co6EHHOCTU POCCUNCKOMN HaLMOHanbHOM
CTaHgapTu3aumMmM  ydTeHbl B OOMNOSHUTENbHbIX  MOAMNyHKTax,  ab3auax,
TEPMMHOSIOMMYECKNX CTaTbsAX, KOTOPbIE BblAENEHbl NyTEM 3aKMIOYEHNSI UX B paMKu
N3 TOHKMX NWHUMK, a WHdopMaunsa C¢ OOBACHEHMEM MPUUUH BKIKOYEHUST ITUX
NOMNOXEHUN NpuBeOeHa B  YKa3aHHbIX MyHKTax (MOAMNyHKTax WM nocre
COOTBETCTBYIOLWX ab3aueB unm ctaten) B Buae npumevaHun.

B HacTosiwem cTtaHgapTe BMECTO CCbISIOMHbIX MeXOyHapOAHbIX CTaHAapToB
MCMoNb30BaHbl COOTBETCTBYHOLUME HaLMOHamnbHble CcTaHdapTbl  Poccuiickon
depepauyunn.

HanveHoBaHune HaCTOSILLEro CTaHgapTa N3MEHEHO OTHOCUTENBLHO
HaVMMEHOBaHMSI YKa3aHHOrO MeXOyHapo4HOro cTaHgapTa And npvBeaeHust B
cootBeTcTBMe ¢ TOCT P 1.5 (nyHKT 3.5)

5 BBELLJEH BINEPBbIE

UHpopmauusi 06 usMeHeHUsIX K HacmosiwemMmy cmaHOapmy rybnukyemcs 8
eXe2o00HO  u30asaeMoOM  UHOpMaUUOHHOM  yka3amerie  "HauyuoHarbHble
cmaHdapmebl”, @ meKkcm U3MEHEHUU U rorpasoK - 8 €XeMeCsYHO u3dasaemMbix
UHGhOpMaUUOHHbIX yKadamensx "HauyuoHarnbHble cmaHOapmel”. B crydae
nepecmompa (3ameHnbl) unu OMMEHbI Hacmosuje2o cmaHOapma
coomeemcmaeayrujee yesedomreHue bydem orybruUKoBaHO 8 eXeMeCsaYHO
uzdasaeMoM UHGOPMaUyUOHHOM yKalamerne "HauuoHarnbHble cmaHOapmbl”.
Coomeemcmesyow,as UHpopmayusi, yeedoMmrieHue U MmeKcmbl pasmeu,atomcs
makxe 8 UHGhopMaUUOHHOU cucmeme obwe2o rMosb308aHuUsi - Ha oguyuabHOM
caime ®eleparibHO20 azeHmMcmea [0 MEeXHUYECKOMY peayriupogaHuro U
Memporsioa2uu 8 cemu MIHmepHem

BeseneHue
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Hactoaumin cTaHgapT ycTaHaBiMBaeT TexXHUYeckue TpeboBaHus, MeToabl
UCNbITAHWIN, NpaBuna MNPUEMKN CyxXUX TpaHcopmMaTopoB OOLLEro HasHaveHus, B
TOM 4ucne aBTOTpaHCcopMaTopoB, TpPaHCEHOPMATOPOB COOCTBEHHBIX HYXA
3NeKTPOCTaHUun, TpaHCAOPMATOPOB AfS  KOMMSIEKTHbIX TpaHCHopMaTOPHbIX
noactaHuun (KTIT), ¢ yueTomM cneumndmkn cyxmx TpaHcqopMaTopOB.

1 O6nactb NnpuMeHeHuns

HacTtoswmin ctaHgapT pacnpocTpaHsaeTcsa Ha cyxue TpaHcdopmaTopbl obLuero
HasHayeHusi, B TOM 4uUCre Ha aBTOTpaHcdopMaTopbl, TpaHcdopMaTopbl
COOCTBEHHbBIX HYXO 3NIEKTPOCTaHUMA M TpaHcdopMaTopbl AnS  KOMMIEKTHbIX
TpaHcdopmaTopHbix noactaHuun (KTIM) knaccoB HanpshkeHna go 35 kB
BKIIHOYUTENBHO.

CTanpapT pacnpocTpaHaeTcs Ha obopyaoBaHue, paspaboTaHHoe nocrie 1
aHBapsa 2013 r.

CtaHgapT He pacnpocTpaHseTcs Ha crefylowme TpaHcdopmaTopbl Masion
MOLLHOCTW 1 cheLlmanbHble TpaHcopMaTopbl™:

* Ona atmx TpaHcdopmatopoB TpeboBaHUA HaACTOSLWIEro cTaHgapTa MoryT
MOMHOCTBIO WM YaCTUYHO TMPUMEHATLCH, €CIM Ha HUX HET OTAesbHbIX
HOPMaTMBHbIX AOKyMeHTOB (ganee - HMO). Ona Tex M3 ykasaHHbIX CUIIOBbIX
TpaHcdopMaToOpOB, Ha KOTOpble MMeKTCA oTaenbHble HI, HacToawmn ctaHgapt
pacnpoCTpaHSETCS TONMbKO B TOW Mepe, KoTopasi creunansHo oroBopeHa B HL Ha
9TU TpaHcdopMaTopsb!.

- ra30HanosHEHHbIE Cyxme TpaHcopMaTopbl C ra3oM, OTSIMYHBIM OT BO34YXa;

- oQHoasHble TpaHcopMaTopbl C HOMUHANBLHOWM MOLLHOCTBIO MeHee 1 KBA,

- TpexdrasHble TpaHcopmMaTopbl C HOMUHANLHON MOLLHOCTbLIO MeHee 5 KBA,

- N3MepuTernbHble TpaHCGOpPMaTopb;

- NMYCKOBbl€ TpaHcopMaTopsbl;

- UCrblTaTenbHble TpaHcdopmaTopbl;

- TAroBble TpaHCcdOpPMaTOopbl, yCTaHaBMMBaeMble Ha NO4BWKHOM COCTaBE;

- NpeobpasoBaTesibHble TpaHc(opMaTopbl;

- NeYHble TpaHcdopMaTopsl;

- NOXaPOCTOMKME U LLIAXTHbIE TpaHCopMaTopbl;

- CBapo4Hble TpaHcopmaTopbl;

- perynmpoBOYHbIe TpaHCGOopMaTopbl;

- TpaHcgopmaTopbl Manon MOLHOCTU CO cheumanbHbiMu  TpeboBaHMAMU
6e3onacHocTw.

2 HopmaTuBHbIE CCbINKKN



B HacTosiLemM cTaHgapTe UCnosb3oBaHbl HOPMAaTMBHbBIE CChINKK Ha criegyolme
cTaHaapThbl:

OCT P 52719-2007 TpaHcdopmaTopbl cunoBble. Obume TexHuyeckme
YCIOBUS.

FOCT 1516.3-96 3nekTpoobopyaoBaHMe NEPEMEHHOIO TOKa Ha HaMNpPsHKEHUsST OT
1 0o 750 kB. TpeboBaHus K 3NEKTPUHECKON MPOYHOCTM U30NSALMK

OCT 3484.1-88 TpaHcdopmaTopbl cunoBble. MeToabl 3NEKTPOMarHUTHbIX
NcNbITaHUN

FOCT 3484.2-88 TpaHcdopmaTopbl curoBble. cnbiTaHnsa Ha Harpes

[OCT 8865-93 (M3OK 60085:1984) Cucrtembl 3rEeKTPUHECKON WN30MALMN.
OueHkKa HarpeBOCTOMKOCTU U Knaccudmkaumnsa

OCT 9680-77 TpaHcdopmaTtopbl cunosble MowwHocTbio 0,01 KBA n 6onee.
Pan HoMWHanNbHbIX MOLLHOCTEN

OCT 9920-89 (MOK 694-80, MOK 815-86) OriekTpoyCcTaHOBKW MepeMeHHOro
TOKa Ha HanpsixeHue ot 3 go 750 kB. [InMHa nyTn yTeykn BHELIHeN n3onaumm

OCT 13109-97 OJnektpuyeckaa aHeprud. COBMECTUMOCTb TEXHUYECKMX
CPEeACTB arneKkTpoMmarHutHas. Hopmbl KayecTBa JfEKTPUYECKOM 3JHeprum B
cuctemax anekTpocHabxeHus obLero HasHauYeHus

OCT 14254-96 (M3OK 60529:1989) Ctenenn 3awmtbl, obecnevnmBaemble
o6ono4vkamm (kog IP)

OCT 15150-69 MawwuHbl, npubopbl M ApyrMe TEXHUYECKUE WU3Zenus.
VicnonHeHnss AOna  pasnuudHbIX KnMMaTudeckux pawnoHoB. Karteropuu, ycrnoBus
aKcnnyaTtauun, XpaHeHuss W  TPaHCNOPTUPOBaHWS B 4YacTW BO3AENCTBUS
KnMMaTu4ecKkux pakTopoB BHELLHEN Cpeabl

FOCT 15543.1-89 UNapenua anekTpotexHndeckue. ObLme TpeboBaHus B YacTu
CTOMKOCTU K KIMMaTUYECKMM BHELLUHMM BO3ENCTBYIOLLMM (bakTopam

FOCT 17516.1-90 N3penusa anekTpoTtexHunyeckune. Obwme TpeboBaHMs B 4acTu
CTOMKOCTW K MEXaHNYECKNM BHELLHMM BO34ENCTBYHOLLMM hakTopam

OCT 20074-83 OnekTpoobopynoBaHMe U anekTpoycTaHoBkW. MeTtog
N3MEPEHNS XapaKTEPUCTUK YaCTUYHbIX pa3psaos

OCT 22756-77 TpaHcdopmaTopbl (CUMOBblE M HanpsKeHUs) U peakTopbl.
MeToabl UCMbITAHWUN SNIEKTPUYECKON MPOYHOCTU U30MAL MK

OCT 23216-78 N3penuna ANEKTPOTEXHUYECKME. XpaHeHune,
TpaHCNoOpTMPOBaHNE, BPEMEHHas MPOTUBOKOPPO3UOHHAA 3awmTta, YyrnakoBKa.
O6wye TpeboBaHUA 1 METOAbI UCTIbITAHWI

OCT 30830-2002 (M3K 60076-1:1993) TpaHcdopmaTopb! cunosble. YacTb 1.
OO6wme nonoxeHus

MpumeyaHve - [py MNOMb30BaHWM HACTOALWMM CTaH4apTOM LienecoobpasHo
NpOBEPUTL [LENCTBME CCbISIOMHbIX CTaH4apToB B WMHGOPMALMOHHOW CcuUcTeme
oOLlero nomnb3oBaHus - Ha odwmumnanbHoMm cante PeneparnbHOro areHTCcTBa Mo
TEXHUYECKOMY PErynMpoBaHmMi0 U METPOSIOrMN B CeTU VHTEPHET MUnn no exerogHo
nsgasaemMomy uMHGOPMaUMOHHOMY yKasateno "HauuoHanbHble cTaHgapTbl”,
KOTOpbIN OMNybrMKoBaH MO COCTOSHMIO Ha 1 sHBapsA TeKywero roga, M no
COOTBETCTBYIOLLWMM E€XEeMECAYHO u3gaBaeMblM MHAOPMALMOHHBIM YKasaTensam,
onybrMKoBaHHbIM B TeKywem rogy. Ecnn  cCbIfIoYHbIMG  CTaHOapT 3aMeHeH
(n3MeHeH), TO NpuM  MNOMb30BAHUM  HACTOSALWMM  CTaHZapTOM  crieayet
PYKOBOACTBOBATLCSH 3aMEHSIIOLMM (M3MEHEHHbIM) cTaHO4apToOM. ECrn cCbinoyHbIn
CTaHOapT OTMEHeH 6e3 3aMeHbl, TO NOMoXeHMEe, B KOTOPOM JaHa CCbifika Ha Hero,
MPUMEHSIETCA B YaCTK, HE 3aTparnBaloLLEN 3Ty CCbISIKY.

3 TepMuHbI 1 onpepeneHus
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B HacToswem cTtaHpapte npumeHeHbl TepmuHbl no TOCT P 52719 mn[OCT
30830, a Takxe cnegyowme TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHnsIMA;

3.1 cyxou TpaHccopmartop: TpaHccopmaTop, MarHUTHass cuctema n OOMOTKM
KOTOPOro He NOrpy>KeHbl B M30NALMOHHYI0 xuakocTb (MOC 421-01-16).

3.2 cyxom He Be HTUNupye Mbiu 3amiLe HHbIW TpaHcc opmatop: TpaHcdopmaTop
B HEBEHTUMPYEMOM  3alLMTHOM KOXyxe 6e3 M3ObITOMHOro  AaBreHus,
OXJTaXXgaeMbll MyTEM LMPKYNSLUM BHYTPEHHErO BO3ayXa.

3.3 cyxon 3awmweHHbIN TpaHcd opmaTop: TpaHcdhopMmaTtop B BEHTUNMPYEMOM
3aLLMTHOM KOXyXe, OXIaXKadaeMbli NyTEM LMPKYIALUM OKPYXKatoLLEro BO3ayXa.

3.4 cyxon He3awmweHHbIN TpaHcd opmaTop: TpaHcdopmaTop 6e3 3auTHOro
KOXyXa, OXNa)KdaeMbli NMyTEM €CTECTBEHHOW WINM MPUHYOAUTENbHOWM LIMPKYNALUn

OKPY)KaloLLEro Bo3ayxa.

3 . S5TpaHcchopmatop € KancynupoBaHHbIMM obmotkamu: Cyxon
TpaHcdopmaTop, B KOTOPOM MO KparHeW Mepe ogHa U3 0OMOTOK 3akfitodeHa B
TBEPAYIO N30NALMI0, KOTopas obpasyeT C HeW eanHOE Lieroe 1 3awmuaeT ee oT
YBIaXHEHUS U 3arpsi3HEHUS.

MpumevaHve - TBepgas m3onauMs MoXeT ObiTb BbINOSIHEHA METOAOM
NMTbSA, BaKyyMHO-HarHeTaTenbHOM NPOnUTKN Mo ApyrMm METOL0M.

3.6 TpaHcd opmaTop ¢ MOHONUTHOM usonsumen: Cyxon TpaHcdopmaTtop,
B KOTOPOM OCHOBHOW W30MMPYIOLIEN CPeaon CIYXUT  OTBEPXOEHHbIN
3NEKTPOUN30NALNOHHBIN KOMNAayH, C HanofHUTENeM.

Mpumevanne - [dononHutenbHble No oTHoweHuto k MOK 60076-11:2004
TepMuHbl 1 onpeaeneHns 3.5 n 3.6 BBeAeHbl C Lenbio ydeta 0cobeHHOCTEN
POCCUMCKON  HauWOHanbHOM  cTaHgapTu3auMm B 4acTU  UCMbITaHWUNA
3NEeKTPUYECKON NPOYHOCTUN N30NALUM CYXMX TPaHCOPMaToOpOB.

4 YcnoBusi paboTbl

4.1 O6wme nonoxeHns

Tpe6oBaHunsa [OCT P 52719 npuMmMeHUMbl K Cyxum TpaHcdopMmaTopam B TOW
Mepe, HaCKOSbKO 3TO YKa3aHO B HAacTOsLWEeM cTaHaapTe.

4.2 HopmanbHble ycnoBus paboTbl

4.2.1 O6Lwwue nonoxeHus

Ecnn He oroBopeHO MHOE, YCIoBMS dKCnyaTauum OOSMKHbI COOTBETCTBOBATb
npvBeaeHHbIM B 4.2.2-4.2.6. Npn HeobxoanmocTn aKkcnnyaTauum TpaHcdopmMaTtopa
B YCIIOBUSIX, OTSIMYHBIX OT HOPMarbHbIX, ClieayeT pyKOBOLCTBOBATLCH YKa3aHUAMMU
11.2 w/vrn 11.3.

4.2.2 BbicoTa yCTaHOBKMU
BbicoTa Hag ypoBHeM Mopsi He gospkHa npesbiwatb 1000 m.
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4.2.3 Temnepatypa oxnaxgarLiero sosgyxa

TemnepaTypa oxnaxgaroLero Bo3gyxa CorfacHo KIMmMaTu4eckoMy UCMNOSNHEHMIO
Y, Kateropum pasmMeLleHnst Cyxmux repMeTuUdHbIX TpaHcdgopmaTtopos oT 1 ao 4,
cyxux HerepmeTnyHblx oT 3 o 4 nolOCT 15150. CpegHecyTto4yHas
TemnepaTypa Bo3ayxa He Bbiwe 30 °C; cpeaHerogoBas Temnepartypa Bo3gyxa,
onpeaendaemas no nyHkTy 3.12 TOCT 30830, He Bbiwe 20 °C.

Mpumevanme - Cm. [B.1 (npunoxenune OB).

4.2.4 ®opma KpMBOM NUTAIOLLE IO HanpsXXeHUA

dopma  KpMBOW NUTAIOLIErO  HAMpsPKEHUS  [OMPKHA  COOTBETCTBOBATb
TpeboBaHuam [OCT 13109.
Mpumevanue - Cm. [1B.2 (npunoxenune OB).

4.2.5 Hecumme tpua TpexdasHoOro nuTtaroLLiero Harnpsi>xe Hus1

HecummeTpusi TpexdpazHon CUCTEMbI HaMPsSPKEHUA AOSPKHA COOTBETCTBOBATb
TpeboBaHuam [OCT 13109.
Mpumevanue - Cwm. [B.3 (npunoxenune OB).

4.2.6 BnaxHocTb
OTHOCUHTENbHAs BMaXXHOCTb OKPYXKaloLLEro Bosayxa AoskHa 6biTb meHee 93%.
He nomkHO ObITb Kanenb BoAbl HA MOBEPXHOCTM OOMOTOK.

4.3 Ocobble ycnoBust paboTbl
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3aka3yvKk B CBOEM 3aKa3e [OIPKEH yKasaTb MHble YCroBWUSA dKCnnyatauun, He
OTHOCSILLMECH K HOPMaribHbIM YCrioBuUsiM corriacHo 4.2. MNpumepamun Takmx ocobbix
YCIOBUI SIBNAIOTCA:

- bornee Hu3kaa vn Goree BbiCOKad TemnepaTypa OKpYXatolen cpebl, Yem
yKasaHo B 4.2.3;

- OrpaHN4yeHHasi BEHTUNALNS;

- BbICOTa YCTaHOBKW, NpeBbILLaoLLas ykazaHHoe B 4.2.2 3Ha4YeHWE;

- HanM4une BpeaHbIX AbIMOB U NapOB;

- Hanu4yme BOASIHOMO Napa;

- OTHOCUTENbHas BMAXHOCTb OKPYXatloLero BO3gyxa npeBblaeT npeaen,
yKa3aHHbI B 4.2.6;

- Kanarowasa Boaa;

- COSIEBOM TYMaH;

- YpeamepHas 1 abpasunBHas Mbisb;

- BbICOKOE coepkaHne rapMOHUK B TOKE HarpysKku;

- UCKaxkeHne (bOpMbl KPUBOW HaNpsXXeHUs1 NUTaHus;

- KOoppeKumns KoadduLMeHTa MOLLHOCTU M METOL KOMMYTaLUN KOHOEHCATOPOB
Ansa orpaHnyeHnsa 6pocka Toka;

- HanoXeHne NOCTOSIHHOIO TOKa;

- artTecTaumsa Ha cencmuyeckyro 6esonacHocTb, Tpebyowasa crneuyuansHoro
pPacCMOTPEHUS NMPU NPOEKTUPOBAHWM;

- 3KCTpeMarbHble MexaHn4yeckue ygapsl u Bubpauuu;

- 0cObble YCIOBUSA TPaHCMOPTUPOBAHUS N XPAHEHUS], OTITMYHbIE OT YKa3aHHbIX B
4.5;

- apyrve ycnosusa corniacHo [OCT 30830 (npunoxeHue A).
MpumevaHne - [JaHHOE MONoXeHWe HanpaBfieHO Ha YYeT POCCUMCKOW
HauMoHarnbHOW cTaHgapTusauymn.

TpeboBaHus Kk TpaHcdopMaTopy ANS 3KCnnyaTauMm B 3TUX 0CODbIX YCIOBMAX
AOIPKHbI ObITb COrnacoBaHbl MeXay U3roToBUTENEM N 3aKa34yMKOM.

[ononHutenbHble TpeboBaHUA AN HOPMUPOBAHHBLIX 3HAYEHUA U UCTILITAHUI
TpaHCopMaTopoOB, CNPOEKTUPOBAHHLIX ANS paboTbl B YCHOBUSIX, OTSIMYHbIX OT
HOpMasibHbIX YCIoBUA MO 4.2, TaKMX Kak BbICOKAsa Temrepartypa OXnaxaatoLlero
BO34yxa unn BbicoTa yctaHoBkn 6onee 1000 m, npueegeHsl B 11.2 1 11.3.

4.4 YcnoBusA TPAHCNOPTUPOBaAHUA U XpPaHeHUSA
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TpeboBaHNs K TPaHCMOPTUPOBAHUIO U XpaHEHMIO ycTaHaeBrmuBaoT B HI Ha
KOHKpeTHble TpaHcdopmaTopbl ¢ ydeTom [OCT 23216.

Ecnm nHoe He ykasaHo B H[l Ha KOHKpeTHble TpaHcdopmaTopbl, YCroBUs
TpaHCNOPTMPOBaHWS TpaHCoOPMaToOpoB B YacTW BO3AENCTBUSA KIMMaTUYECKNX
akTOpOB - B COOTBETCTBMM C rpynnown ycrosun xpaHeHnss no [OCT 15150, B
4YacTu BO3AeNCTBUA MexaHndeckux gaktopos - J1 no [OCT 23216.

Mo TpeboBaHMIO M3rOTOBUTENS 3aKas3yuK LOIDKEH COOOLWMTL Oxuaaemble
Npy TPaHCNOPTMPOBaHMM YPOBHW YAAPHbIX Harpy3ok, Bubpauui n HaKnoHOB OT
BepTUKanu.

Mpymeyvarue - Cm. [1B.5 (npunoxeHune [1B).

5 OTBeTBNEHUA

PekomeHayeTcs crnegyroumin ananasoH:

1+5% cTyneHamn 2,5% (5 cTyneHen perynmpoBaHuns) unm

15% (3 cTyneHu perynmpoBaHus).

Kak npaBuro, BbIGOp OTBETBNEHUA [OOIPKEH OCYLLIECTBNSATLCA NpuU
OTKIMIOYEHHOM TpaHcdopMaTope nyTeM nNepecTaHOBKM MNepemMblyek  Umm
NPUMEHEHMS YCTPONCTBa nepekroyeHns 6e3 Bo3byxaeHus (MBB).

MNpumeyaHus

1 [donyckaeTcs npumeHeHue perynmpoBaHusi nog Harpyskow (PIH), npu
3TOM [Juana3oH W 4YMCNO CTyrneHen [OrkHbl ycTaHaBnmeatbecAa HI Ha
KOHKpEeTHble TpaHCcdopmMaTopbl.

2 Cwm. [B.6 (npunoxerve OB).

6 Cxembl coeguHEeHUU

Mpn oTCcyTCTBUM cCneuuanbHblXx TpeboBaHUW 3aka3yuka TpaHcdopmaTop
OOSPKEH UMETb CXeMy COefUHEHUs "TpeyronbHUK - 3Be3fa C Hyrem" c rpynnom
coegunHeHns 11 cornacHo npunoxeHnto b k CTOCT P 52719.

Beogbl 1 otBoabl HewTpann odmoTkm HH gomkHbl 6biTb BbiOpaHbl Ha
NPOAOSPKUTESNBHYIO Harpy3Ky TOKOM, PaBHbIM MO OTHOLLEHMIO K HOMWHaNbHOMY
Toky obmotkm HH 25% pna TpaHcdopMaTtopoB CO CXEMOW COeauHEeHUst

obmoTok TiTy u 75% pAna TpaHcdopmaTopoB CO CXeMaMu COeOVHEHUA

obmoTOK Y/Zy nDiYy. Beogbl u orBoabl Hentparim obmotku BH
TpaHcopMaToOpPOB KaccoB HanpseHust oT 6 0o 35 KB co cxemon coeanHeHust

obmMoToK YT/’ pomkHbl 6bITb BbIOpaHbl Ha MPOAOCIHKUTENLbHYIO HarpysKy
TOKOM, paBHbIM HOMUHarNLHOMY TOKY 0OMOTKM BH.
Mpumevanue - Cwm. [B.7 (npunoxenune OB).
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7 CTOMKOCTb NP KOPOTKUX 3aMblKaHUAX

TpeboBaHusi 1 NpaBuna NPMEMKM B HaCTU CTOMKOCTU NPU KOPOTKUX 3aMbIKaHUSAX
AorkHbl cootBeTcTBoBaTh [OCT P 52719.
Mpumevanme - Cwm. [1B.8 (npunoxenune OB).

8 HOMMHanbHbIE AaHHbIE

8.1 O6wme nonoxeHus

M3rotoButenb OOmMkeH ykasaTb HOMMHanbHble AaHHble TpaHcdopmMaTopa Ha
Tabnmnyke cornacHo pasgeny 9. 3T HoMUHarbHbIE AaHHbIE OOMKHbI ObITh TaKUMW,
4yTOObI TpaHcdopMaTop MOr HECTM CBOM HOMMHAmNbHbIA TOK MNP YyCTaHOBUBLLENCS
Harpy3ke 6e3 Bbixoga 3a npedesnbl NPeBbILLeHNs TemnepaTypbl, OnpeaeneHHble B
pasgene 11, nNpu YCroBUW, YTO 3HAYEHWE HaMpPsPKEHWUSI MNUTAHUS PaBHO
HOMMHaNbHOMY HanPSPKEHUIO M YTO YacToTa NUTAIOLLUEN CETU paBHa HOMWHarbHOW
yacToTe.

8.2 HomMHanbHas MOLWHOCTb

TpaHcdopmaTop AOMKEH UMETb 3a4aHHY0 HOMWHArNbHYH MOLLUHOCTb Kaaomn
obMOTKM, KOoTOpasd AofkHa ObiTb ykasaHa Ha Tabrnuuke TpaHcdopmartopa. [Npu
MOCTaBKE B KOXyXe TpaHCGopmaTop LOMMKeH OblTb pacCynTaH Ha HOMMUHArbHYHO
MOLLUHOCTb. HOMWMHanbHasi MOLUHOCTb OTHOCUTCS K NPOOOIPKATENbHOW Harpyske u
CUHycovaaneHoOn (popme TOKOB U HanpsbkeHusi. Ee 3HavyeHne aBnseTca 6a3ncHbIM
ANA rapaHTUPOBAHHBbIX W M3MEPEHHbIX MNPU UCMNbITAHUM Harpy304HbIX MNOTEPb,
NpeBbILLEHUS TeMnepaTypbl U HAMPSXKEHUA KOPOTKOIo 3aMblKaHUS.

MpumevaHne - [OBYXOOMOTOYHLIM TpaHCcoOpMaTop WMEEeT TOMbKO OAHO
3Ha4YeHne HOMMHaNbHOM MOLHOCTW, OAuMHakoBoe Ana obemx oOmoTok. Ecrm
TpaHcdopmatop paboTaeT npu HOMWHANBHOM HanpsbKeHUKW, noJaBaeMoM Ha
NepBUYHYI0 OOMOTKY, M HOMUWHamnbHbIA TOK MPOTEKAeT 4Yepe3 BbIBOAbI 3TOW
0OMOTKK,  TpaHcdopmaTop  MPUHUMAET  COOTBETCTBYIOLYHD  HOMWHArbHYH
MOLLHOCTb Ans o6enx o6 MOTOK.
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HomunHanbHas MOLWHOCTb COOTBETCTBYET ASNUTENbHOMY pexuMmy paboThbl.
Bmecte ¢ Tem cyxve TpaHcdopmaTopbl, COOTBETCTBYIOLLME HACTOSLUEMY
CTaHgapTy, [OOSkHbl gonyckatb paboTy npu neperpy3kax. [JonycTumbie
cucTeMaTU4ecKne Harpyskm u neperpysku, B TOM 4YUCME C MNOBbILEHHbLIM
M3HOCOM M30MALUMK, C YH4ETOM NpeLuecTBYOLEN Harpy3kn TpaHcdopmaropa u
TemnepaTtypbl Oxnaxgawoolen cpegbl WM KpaTKOBPEMEHHble aBapuiiHble
(4pesBblyaHbIE) MNeperpys3kn BCeEX 3INEMEHTOB TpaHcdopmaTopa, BKIYas
KOMMeKTyoWpMe nsgennsi, 4osmkHbl ObiTb ycTaHoBMNeHbl B HO Ha KOHKpeTHble
TpaHcdopmaTopsbl.
MNMpymeyvarue - Cm. [1B.9 (npunoxeHne [1B).

8.3 MpeanoytTuTenbHbIe 3HAYEHUA HOMUHASIbHOW
MOLLHOCTHU

MpeanoytutenbHble 3Ha4YeHNa AokHbl cooTBeTcTBOBaTL TOCT 9680.

8.4 PaboTa npu Hanps>XeHUM Bblille HOMUHANIbHOIO

[onycTumble  NpOLOIKUTENbHBLIE  MPEBLILWEHVST  HAMPSPKEHUS  OOSDKHbI
cootBeTcTBOBaTb [OCT P 52719, ecrm B H] Ha KOHKpETHbIE TpaHcopMaTopbl
He yKa3aHO MHoe.

Mpumevanue - Cwm. [1B.10 (npunoxenue OB).

8.5 PaboTa npu BEeHTUNIATOPHOM OXJ1aXXAEeHUMN

Ecnm npumeHsieTcs AONOMHUTENbHOE OXMaXdeHNe Npy NOMOLLM BEHTUMATOPOB,
3HaA4YeHMs] MOLLUHOCTM MNPWU BKITKOYEHHBLIX U OTKIMOYEHHbIX BEHTUNSATOPaX AOSDKHbI
ObITb NPeaMETOM COrfacoBaHUs MeXay U3roToBUTENEM U 3aKa34yMKOM.

Ha Tabnmuke formkHbl 6bITh YkasaHbl 06a 3Ha4eHNst MOLLHOCTU - MOLLHOCTbL 6e3
BEHTUMATOPOB W MaKCuMMarbHas MOLUHOCTb MNpPU BKIMKOYEHHOM BEHTUMATOPHOM
OXJTaXOEeHUN.

9 3aBoackasa Tabnuuka
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Kaxabln TpaHcopmaTop formkeH 6biTb CHabxeH Tabnuykon ns matepuana,
YCTONMYMBOro K aTMOCdepHbIM BO3AENCTBUAM, 3aKpENSIeHHOW Ha BUOHOM MecTe U
cofepxallen nHdopmaLunio, ykasaHHyo Huwke. Hagnmcu Ha Tabnnyke gOmkHbI ObiThb
HaHeCeHbl HecTUpaeMbiM CNocobom (TakuM Kak TpaBfieHue, rpaBMpOBKa,
LITaMMOBKa U1 nNpy nomoLm hoTOXMMUYECKOro npouecca). Ha tabnuyke JormkHbI
ObITb YKa3aHbl criegytolme gaHHbIe:

a) HaumeHoBaHve msgenus (TpaHcdopmMaTop, aBTOTpaHcopmaTop) U YCroBHOE
obo3Ha4veHne Tnna no FOCT P 52719;

b) o6o3HayeHve HI Ha TpaHcdopmaTop;

C) TOBapHbIN 3HAK N HAMMEHOBaHWE NPeANnPUATUA-N3rOTOBUTENS;
d) 3aBoaCKOM HOMEP;

€) rofl 3roToBIEeHS;

f) kmacc HarpeBOCTOMKOCTW M30ONAUMM AN Kaxaon obmoTku; nepsad 6Gyksa
0603Ha4YeHnss 4omkHa OTHOCUTLCA K OOMOTKE BbICLLErO HanpshkeHusi, BTopas - K
0BMOTKEe HM3LIEro HanpshkeHusi; ecnm umeetcs Gonee AByx 0OMOTOK, OYKBEHHbIE
0603Ha4YeHnss OOrKkHbl ObITb pacnonoxeHbl MO MnopsaKy oOMOTOK OT BbICLUErO
HanpPsHKEHMS K HU3LLEMY;

g) umcno ¢as;
h) HOMMHanNbHas MOLLHOCTbL B KMMOBOMbTaMMepax ANs KaKao0ro Buaa OXnaxaeHus;
i) HOMMHanbHas YacToTa B repuax;

j) HOMUWHarbHblE€ Hanps>XeHnd B BOribTax Ui KUJOBOJIbTax BCeX 0OMOTOK, BKItOYas
Harnps>xeHud OTBETBJIEHWM, ECITN OHN NMEIDTCS;

k) HOMMHanbHbIE TOKM B aMnepax A4S KaXaoro BUaa OXNaXaeHust;

[) ycrnoBHoe OOO3Ha4YeHWe cxembl M rpynnbl coeanHeHuss odomoTtok no [OCT P
52719;

M) HanpsikeHWe KOPOTKOrO 3aMblkaHWsi B MPOLIEHTax Ha OCHOBHOM OTBETBIIEHUM
NpU HOMWHANbLHOM TOKE U COOTBETCTBYIOLLEN TEMMNEPaTYPE;

N) BUA CUCTEMbI OXMaXOEHUS;
0) NonHasi Mmacca B Kunorpammax Urnm ToOHHax;

P) YPOBHW u3onsummM BceX OBMOTOK (OOIKHbI BbiTb YyKasaHbl MCMblTaTeslbHble
HanpskeHWs1 MPOMBILLUNEHHON YacToTbl W MOMHOrO [PO30BOrO WMMMyrnbca Ans
BHYTPEHHEN U30MALUN B KUIIOBOSbTaXx);

Q) CTeneHb 3aWmThl;
r) Knacc KnMMaTU4eCcKnx ycrioBum;

S) Knacc CTOMKOCTU K BO3OENCTBUSIM OKPYKatoLLEN cpeapbl;
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t) knacc BocnnamMeHseMoCTw.

10 O603HauYeHue cucTemM oxnaxaeHus

10.1 YcnoBHble 0003HaYeHNsA cNnoCcobO0B oxraXxaeHusd

[na kaxgoro TpaHcdopmaTopa AOmkeH ObiTb ykaszaH WCNoSb3yembl BUA
cuctembl oxnaxaeHusi. OBO3HaYeHUs Kaxaoro BuOa OXMAKOEHMS YKa3aHbl B
Tabnmue 1.

Tabnmua 1 - Obo3Ha4YeHne BMOOB OXNaXKaeHUs

Bug cuctembl  oxnaxagenHus | YcnoBHoe o0bo3Ha4eHne BMaa

TpaHcdopmaTopoB CUCTEMbI OXNaXXOeHUs1, NPUHATOE B
Poccuiickon 3apybexHbIX
denepauyum cTpaHax (MOK)

EctectBeHHoe Bo3gywHoe npu | C AN

OTKPbITOM UCMOJIHEHUUN

EctectBeHHoe Bo3gywHoe npu || C3 ANAN
3alLMLLEHHOM UCTONHEHUN

EctectBeHHoe Bo3gywHoe npu || CI0 ANAN
repMeTMYHOM UCMONHEHNN

BosgywHoe c¢ npuHyautensHon || CL ANAF
LMpPKynaLmMen Bo3ayxa

Mpumevanme - Cm. [1B.12 (npunoxenune OB).

11 MNpeaensb! npeBbILLEHNA TeMMNepaTypbl

11.1 HopmanbHble npeaenbl NpeBbIWEeHUs TeMnepaTypbl



[NpeBbiweHve TemMnepaTypsbl Kakoon 06MOTKM TpaHcdopmaropa,
Npe4HasHa4YeHHOro And  9Kcnnyatauunm npu  HOMWHAmbHbIX — YCrOBUSAX, MO
CpaBHEHUIO C TeMNepaTypour oxraxaatoLLero Bo3ayxa npy UCNbITaHUSIX Ha HarpeB B
COOTBETCTBMM C pasfernioMm 23 He LO/MKHO ObiTb Bblle 3HAYeHW, yKasaHHbIX B

Tabnvue 2.

MakcumanbHoe 3HayeHue Temnepatypbl Kaxdon W3 4vacted OOMOTKM
Ha3blBaeTCs TemnepaTypon Hanbornee HarpeTom To4ku. TemnepaTtypa Hambonee
HarpeTon TOYKN He OOIPKHA NPEBbILAaTh HOPMUPOBAHHBIX 3HAYEHUI, YKa3aHHbIX
B Tabnumue 2 (Tpetbs rpagoa).

Mpumevanue - Cwm. [1B.13 (npunoxenune OB).

N30onaumoHHbIe MaTepurarnbsl MOryT NMPUMEHSITLCA OTAEMbHO UM B KOMOMHaLMAX
NpyM  yCrnoBuKM, YTO WX TemnepaTypbl He MpPEBbLIWAKT 3HAYeHUn Ang
COOTBETCTBYIOLUMX KMACCOB HAarpeBOCTOMKOCTU U30MALMM, YKa3aHHbIX B Tabnuue 2
(nepBag rpada).

TemnepaTtypbl MarHATONPOBOAA, METarMMYECKMUX YacTen U conpukacarLLmxcs
C HUMM MaTepuarnoB He [AOSKHbl AOCTUraTb 3Ha4YeHUKW, KoTopble Mormm Obl
NPMBECTU K pa3pyLLEHNIO Kakon-nmbo YacTun TpaHcdopmaTopa.

Tabnmua 2 - lNMpegenbl NpeBbIEHWUS TemnepaTtypbl NPY HOMUHANIbHOM TOKE W
TemnepaTypbl Hanboree HarpeTon TOYKK



Knacc Mpenen cpegHero || HopmupoBaHHbie
HarpeBOCTOMKOCTH npeBbILLeHns 3HadYeHnss Temnepatypobl
n3onaumm no [OCT || remnepaTypsbl npu || Hanbonee HarpeTomn
8865 (Temnepatypa, °C) || HomMuHansHoMm Toke™, °C || Toukn**, °C

A (105) 60 95

E (120) 75 110

B (130) 80 120

F (155) 100 145

H (180) 125 170

200 (200) 135 190

220 (220) 150 210

* [NpeBbiLeHne TemnepaTypbl oNpeaerieHo B COOTBETCTBMU C pa3gesiom 23.
** [pBeaeHHbIE 3HAYEHNSI 3aMEHAIOT COOTBETCTBYHIOLLYIO CCbINiKy Ha MAK
60076-12.

11.2 CHMXeHHbIe NpeBbIeHUsA TeMnepaTtypbl ans
TpaHcdopmaTopoB, NpeaHa3HaYeHHbIX AnAa pabdoTbl npu
BbICOKOM TeMnepaType oxnaxagarLliero Bosayxa unum B
0COObIX YCNOBUSIX BO3AYLLIHOIO OXNaXaeHus

Ecnn TpaHcdopmaTtop npefHasHadeH Ana ycrnosun paboTbl, NpU KOTOPbIX
TeMmnepaTypa oOXraxdawolero BO3adyxa [MpeBbilaeT OOHO M3  MaKCUMarbHbIX
3HaYeHWU, yKa3aHHbIX B 4.2.3, npeaens! NpeBbieHNss TeMnepaTypbl A0STKHbI ObITb
YMEHbLLUEHbl HACTOSbKO Xe, HAacKOmbKO MpeBbllleHa TemMrnepaTypa oxraxaaroLero
BO3A4yxa. 3Ha4YeHns1 OOImkHbl ObiTb OKPYrMeHbl 40 Grivkaniero Lenoro 3HadeHus B
rpagycax Lenbcus.

JTiobble ycnoBua B MeCTe YCTaHOBKM TpaHcdopmaTtopa, KOTopble MOryT
NPUBECTN K OrPaHNYEHMIO BO3OYLLIHOTO OXJTaXOEHUA WK Bbl3BaTb BbICOKKUE
TemnepaTypbl OKpyatoLero Bo3ayxa, A0SkHbl ObITb yka3aHbl 3aKa34ynKoM.


http://docs.cntd.ru/document/1200004978

11.3 YTO4YHeHUe npeBbIleHNA TeMnepaTypbl
TpaHcchopmaTopoOB, NpeaHa3HaYeHHbIX ANA paboTbl Ha
GonbLNX BbiCOTax

Mpn OTCYTCTBMM CReuManbHOrO COrfalleHns Mexay M3roToBuTenem wu
3aKkas34ymkomMm, Onsa TpaHcdopmaTopoB, NpeaHa3HadYeHHbIX Ana paboTbl Ha BbICOTE
6onee 1000 M, HO UCNbITAHHBLIX HA HOPMasibHOW BbICOTE, Npederbl MPeBblILIEeHNS
TemnepaTypbl, ykasdaHHble B Tabnuue 2, 40mkHbl ObiTb YMEHbLLEHbI HA creaytoLme
3Ha4yeHus Ha kaxgble 500 M BbicoTbl ycTaHoBku cBepx 1000 m:

- NPV eCTECTBEHHOM BO34YLLUHOM OXnaxaeHun: 2,5%;

- Npy OPCUPOBAHHOM BO3AYLUHOM oXxriaxaeHun: 5%.

Ecrm BbicoTa MecTa npoBedeHusi ucnbiTaHun Gonee 1000 m, a BbicoTa
ycTaHoBku meHee 1000 m, MoxeT ObITb NpoBegeHa COOTBETCTBYHOLLAA KOPPeKLUNs B
o6paTHy0 CTOPOHY.

JTlobble nonpaBkM Ha BbICOTY YCTAHOBKW [AOSPKHbI OblTb OKpYrneHbl 00
GrvkanLero Lernoro 3HadeHus B rpagycax Lenscus.

12 TpeboBaHUA K INEKTPUYECKOUN NPOYHOCTHU
n3onauum

12.1 O6wme nonoxeHund

Ecnu nHoe He ykasaHo B H[] Ha KOHKpeTHble TpaHCopMaTophbl, ANeKTpudeckas
NPOYHOCTb N30NALUM AOSMKHA cooTBEeTCTBOBATL YpoBHIO0 a no FOCT 1516.3 ans
TpaHcdopmaTopoB, pas3paboTaHHbIX C TpeboBaHMEM MNPOBEPKU U30MALUM Ha
OTCYTCTBME YaCTUYHbIX Pa3psgoB MO pasgeny 22 HacTodawero ctaHgapTa, U
ypoBHt0 6 1o TOCT 1516.3 B ocTanbHbIX Crydasx.

Mpumevarue - Cwm. [1B.14 (npunoxenue OB).

12.2 TpaHchopmMaTopbl ANA NPUMEHEeHUA Ha 60NbLUNX
BbICOTaX

Ecrnn TpaHcdopmaTopbl, NpeaHasHadeHHble and padoTtbl Ha BbicoTax oT 1000
Ao 3000 M Hag ypOBHEM MOPS, WCMbITLIBAOTCA Ha HOpMasbHOM BbICOTE,
MCNblTaTeNbHbIE HANPSPKEHMSI MPO30BbLIX MMMYSbCOB U MPUIIOXKEHHOIO HanpsXXeHns
MPOMBILLIEHHOM YacTOTbl OOIMKHbI ObiTb yBenuyeHbl Ha 1% Ha kaxable 100 m
ceepx 1000 m. lNpu BbicoTe 6onee 3000 M ypoBeHb M30ONAUMM OOSPKEH ObITb
corracoBaH Mexay U3roToBMUTENEM M 3aKa34yMKOM.

13 Knaccudpmkaumsa no KnMmaTtnyecKkum
YCNOBUAM, CTOMKOCTU K BO34ENCTBUSAM
OKpyXarLwen cpeabl U BOCNNIaMeHAeMOCTH
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13.1 Knaccbl KnuMaTU4eCKUX yCrioBuMm

Mo 3HavyeHMIO HWKHEW TemnepaTypbl OKpYXawwen cpeabl onpeaesieHbl
cregytoLuwme YeTblpe Knacca:

Knacc C1: TpaHcdopmaTtop npegHasHavyeH AnNsg  3KCnnyatauum  npwm
TemnepaType OKpyxatLlen cpedbl He Huke -5 °C, HO nNpu TpaHCMOPTUPOBaHUU U
XpaHeHun gonycTma TemnepaTypa OKpyxaroLlen cpeabl BnfoTb 4o -25 °C.

Knacc C2: TpaHccopmatop  npegHasHayeH  And  9Kcnnyatauum,
TpaHCNOPTMPOBAHMSA U XpaHEHUSA NpU TeMnepaType oKpyxaroLlen cpeabl ao -25 °C.

Knacc C3: TpaHcdopmatop  npegHasHadeH — Ons  9Kcnnyatauuw,
TPaHCNOPTMPOBAHMS 1 XPaHEHUSA NPWU TemnepaType OKpyxarLen cpegbl 4o -45
°C (knumaTundeckoe ncnonHeHne Y1 no FOCT 15150).

Knacc C4: TpaHcdopmaTtop npegHasHadyeH AnNa  3KcnnyaTauumu,
TpaHCNOPTMPOBAHUS 1 XPaHEHUSA NP TemnepaType oKpyxaroLen cpegbl 4o -60
°C (knumaTunyeckoe ucnonHeHue YXI1 no FOCT 15150).

MpumevaHne - JononHutenbHble no oTHoweHno kK MOK 60076-11 knaccebl
knnmatumdeckmx ycnosun C3 n C4 pobasneHbl Ons ydeTa XxapakTepHbIX
KnMMaTn4eCcKnx n reorpadmueckmnx ocobeHHocTen Poccuimnckon degepaunn.

MpuHagnexHocTb TpaHcdopmaTopoB K kraccam C1, C2, C3 u C4 porvkHa ObITb
noaTBepXaeHa cneymanbHbIMN UCTNbITAaHUSMI COrfiacHoO pasaeny 27.

MpumevaHne - TpaHcdopMaTopbl AN HaPYXHOWM YCTAHOBKM OOIKHbI ObITb
CHabXXeHbl KOXXyXOM UITM UMETb APYIyi0 aHaNoOrMYHyH 3aLmTy.

13.2 Knaccbl CTOMKOCTU K BO3OEUCTBUAM OKpYXKatloLen
cpenbl

Ycnosusa okpyxaroLlen cpefbl ANs CyXnx TpaHcopMaTopoB OnpeaensaTcs no
BMaXXHOCTW, KOHOEHCauMW Brarn, 3arpasHeHuo M TemnepaType OKpYXatoLlewn
cpeabl.

MpumeyaHne - 3TM aKkTopbl BaxHbl He TOMbKO B TevyeHue nepuoaa
aKcnnyaTauun, HO Takxe npu TPaHCMOPTUPOBAHUN N XPaHEHUU O YCTaHOBKM.

MPUMEHNTENBHO K BIIAXHOCTWU, KOHOEHCAUMU W 3arps3HeHun0 onpeaesieHbl
clegyouwme Tpu Kracca:

Knacc EO: He moxeT ObiTb HMKaKOW KOHAEHCauUn Brarm Ha TpaHcdopmaTope,
a 3arps3HeHne HesHayuTernbHO. 3TO OObIMHO COOTBETCTBYET BHYTPEHHEN
YCTaHOBKE B YUCTOM U CYXOM MOMELLEHWMN.

Knacc E1: BosmoxHa HeperynspHas KOHAEeHcauus Brarn Ha TpaHcdopmartope
(Hanpumep, Korga TpaHcdopmatop  OTKIYeH). Bo3MOXHO  orpaHudeHHoe
3arpsi3HeHue.

Knacc E2: YacTtas KoHgeHcauma BrarM wunmnm CUrbHoOe 3arpsisHeHve, wnm
KOMBUHaLMsS U TOro 1 4pyroro.

MpuHagnexHocTb TpaHcdopmaTopoB K knaccam E1 v E2 pomkHa 6biTh
noaTBepXaeHa cneymanbHbIMU UCNbITaHUSMI COrfiacHO pasfeny 26.

13.3 Knaccbl BocnnamMeHAe MOCTU
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Mo BoOCnnameHAEeMOCTM U XapakTepy ropeHust onpeferneHbl criegyloume aBa
Knacca:

Knacc FO: He paccmarpuBaeTcs 0OnacHOCTb BO3HUKHOBEHMS Moxapa. 3a
NCKIMIOYEHNEM XapaKTEPUCTUK, MPUCYLLMX KOHCTPYKUUM TpaHcdopmaTopa, He
NPYHUMAKOTCSA chneunanbHble Mepbl MO OrpaHUYeHuto BocnnameHsiemocTu. [pu
9TOM 3MWUCCUSA TOKCUYHBIX BELIECTB W HEenpo3padHoro AbiMa AospkHa ObiTb
cBefleHa K MUHUMYMY.

Knacc F1: TpaHcdopmaTtopbl NogBepeHbl ONacHOCTU BO3HUKHOBEHUS MoXxapa.
[ormkHa O6bITb orpaHNYeHHasa BOCMIaMeHAEMOCTb. OMUCCUS TOKCUYHBIX BELLECTB U
Henpo3pa4YyHoro AbiMa AofmkHa 6bITb CBEAEHA K MUHUMYMY.

MpuHaanexHocTb TpaHcdopmaTopoB K krnaccy F1 gormkHa 6biTb noaTBEpXKAEHA
cneumanbHbIMM UCMbITAHUSIMU COrflacHO pasaeny 28.

MpumevaHe - V3mepeHus, BbINOSHEHHbIE coOrfiacHo pasgeny 28, OOMMKHbI
MMEeTb CTaHAApPTHOE OTKITOHEHMe pe3ynbTaToB He 6onee 10 °C.

13.4 Kputepum ucnbiTaHuK, noaTBe pPXKAAIOLNX
NPUHaANEeXHOCTb TPpaHchopMaTOpOB K Knaccam
KITMMaTU4eCKUX YCIIOBUU, CTOUKOCTU K BO3AEUCTBUAM
OKpyXatwLien cpeabl 1 BOCNiaMeHAe MOCTHU

Ecnn TpaHcopmatop o6bABEH Kak NpyHagnexawmmn K KomonHaumm Knaccos
KIMMaTUYEeCKMX YCIOBUW, CTOMKOCTU K BO3OEMCTBUSAM OKpYXarolen cpedbl u
BOCMITAMEHAEMOCTN, TO UCMbITaHWUS, KOTOpble OOSPKHbI  [oKasaTb  ero
NPUHAONEXHOCTb K YKa3aHHbIM Kfnaccam, MpoBOAAT Ha OOHOM M TOM Xe
TpaHcopmaTope B NocrenoBaTenbHOCTH, YKadaHHOM B Tabnvmue 3.

Tabnmua 3 - MNocnegoBaTenbHOCTb UCMbITAHUN



NcnbiTaHus Paspgen || Knacchbl

(NyHKT)
KNMMaTU4eCcKux || CTOMKOCTHU K || BOCNna-
yCIi0BUN BO3ENCTBUAM || MEHSIEMOCTM
OoKpyaroLemn
cpenpbl
C1 C2 EO [|[E1 [[E2 [[FO | F1
C3
C4
1 Tepmudeckas || 27.3 Aa Het - - - - -
yaapHas  Harpyska
npu -5 °C

2 Tepmudeckas || 27.4 Her || da - - - - -
yaapHas  Harpyska
npu -25 °C (C2); npu
-45 °C (C3); npu -60
°C (C4)

3 Wcnbitanuma Hal[26.3.1 ||- - Het ||Oa ||HeT |- -
KOHAEHCcauuo Bnarm

4 WcnbiTaHne Hall26.3.2 ||- - Het ||HeT (|da || - -
KOHOEHCaUWIo n

NPOHMKHOBEHME

Baru

5 Wcnbitanne Hal|28.3 - - - - - HeTt || da
BOCMIIaMEHAEeMOCTb

McnbiTaHua cornacHo pasgenam 26, 27 v 28 pomkHbl 6biTb NpoBefeHbl Ha
OLIHOM TpaHcdopMaTope, NpeacTaBAOWEM TUM KOHCTPYKLIUNA.

14 O6wume TpeboOBaHUA K UCMNbITAHNAM



Mpwn BbiNyCcke C 3aBoga TpaHcopmaTopbl AOMKHbI ObiTb UCMbITaHbl COrMAacHoO
TpeboBaHuamM  pasgenoB  15-23.  TpaHcdopmatopbl, HaxoguBLMECHS B
aKkcnnyaTauum, MoryT 6biTb UCMbITaHbl B COOTBETCTBUN C 3TUMKN TpeboBaHMAMU, HO
3Ha4YeHWs UCMbITaTeNbHbIX HaNPSHXEHUA OOMKHbI ObITb CHWXEHbl A0 85%, ogHako
rapaHTMPOBaHHbIE 3HAYEHWs, OTHOCSLLMECS K HOBbIM TpaHcdopmaTopam, npu aTom
HEeNpPUMEHUMBbI.

McnbiTaHna 0ommkHbl ObiTh BbINOSHEHbI Y U3rOTOBUTENSA UM Ha NOOXOAALLEN
NCMbITaTeNbHOM CTaHLU MK, €CNU COrMnaLlleHneM MeXay U3roToBUTENEM U 3aKa3vyMKoM
Ha cTagaum 3akasa He OroBOpPEHO UHOe.

McnbiTaHma usonaumm cornacHo pasgenam 19, 20 n 21 pgomkHbl 6biTh
npoBefeHbl Ha TpaHcdopmatope nNpu Temnepartype, 6nmM3kon K TemnepaType
ncnelTatensHom nabopaTtopun.

WcnbiTaHna pgormkHbl  OblTb  MpoBefeHbl  Ha  MOSMHOCTbO  cOBpaHHOM
TpaHcdopmaTope C YCTaHOBIIEHHbIMU HEOHXO4MMbIMM COCTaBHLIMU YaCTAMM.

O6MOTKM C OTBETBMEHUAMWU AO0SPKHbI ObiTb BKMHOYEHbl HA CBOM OCHOBHbIE
OTBETBIIEHUS, €CIM COrMalleHMeM MeXay W3roToBUTENEM W 3aKa3yuKoM He
OrOBOPEHO MHOE.

basucHble 3HavyeHus OnA BCEX XapakKTEPUCTUK MNpU UCMbITaHUSAX, KpoMe
NCNbITaHUN N30MALUN, LOIMKHBI COOTBETCTBOBATbL HOPMasibHbIM YCIIOBUSAM, €CIN B
COOTBETCTBYIOLMX pa3fernax He OroBOPEHO MHOE.

15 U3mepeHne conpoTUBNEeHUs 0OMOTOK
NOCTOAHHOMY TOKY (Mpuemo-caaTovHble
UCNbITaHUA)

N3mepeHuns nposoaaTt cornacHo TOCT 3484.1.

16 MNMpoBepka KoahpdunumneHTa TpaHchopmauum
U rpynnbl coegnHeHMn ooMOTOK (npuemo-
ChaTO4YHble UCNbITaHUSA)

MpoBepku npoBoaAT cornacHo FOCT 3484.1.

17 UsamepeHune notepb U HanpsHKeHUs
KOPOTKOro saMmbliKaHusl (MpuemMo-caaToyHble
UCnbITaHUSA)
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N3mepeHuns nposoaat cornacHo FOCT 3484.1.

PesynbraTbl U3aMepeHuii NoTepb MU HaNpsPKEHUA KOPOTKOMO 3aMblKaHUS AOSMKHbI
ObiTb nNpuBeaeHbl K Temnepatype, paBHon 20 °C nnoc cpegHee npeBbiLEHNE
TemnepaTypbl, YyKaszaHHoe B frpade 2 Tabmmubl 2 Ons 3adaHHOro  Kracca
HarpeBOCTOMKOCTN OOMOTOK.

Ecrm B TpaHcdopmaTope uMelTcss 0OMOTKM C  pasfuyHbIMK - Kriaccamm
HarpeBOCTOMKOCTH, pesyrnbTaTbl NPUBOAATCH K TemnepaTtype, COOTBETCTBYHOLLEN
0B6MOTKe C Hanb OMbLUMM KIacCOM HarpeBOCTOMKOCTH.

18 UsmepeHMe noTepb U TOKA XONOCTOro xoaa
(npnemo-cpoaToyHble UCNbITAHUSA)

NamepeHuns nposogaTt cornacHo [OCT 3484.1.

19 UcnbiTaHue U3oNALUUN NPUSTOXKEHHbIM
nepemMeHHbIM HanpsXXeHnemMm NPoMbILLNIeHHON
4acToTbl (MPUeMo-caaToYHbIe UCNbITaHUA)

McnbiTanusa npoBogsat cornacHo FOCT 22756.

cnbiTaTensHoe HanpsixeHne JOIMKHO BbiTb NPUNOXeHo B TedeHue 60 c.

cnbiTaTenbHble HanpsiXeHnsi 06MOTOK HOMUHarbHbIM HanpsbxeHvem 3 kB n
Bbllle  AorkHbl  cootBeTcTBoBaTb [OCT 1516.3. W3onsauuss o0OMOTOK
(oTHOCUTENBHO 3eMM U APYriMX OBMOTOK), UMEKOLLMX HOMUHANbHOE HanpskeHue
Hxe 3 KB, formkHa BbloepXMBaTb MPUIIOXKEHHOE OT MOCTOPOHHEr0 UCTOYHMKA
HanpshkeHve, paBHoe 5 kKB gna TpaHcdopmMaTopoB C HOpManbHOW U30MNSALMNEN
0BOMOTKM BbICLLErO HanpsxeHus n 3 KB ana TpaHcdopmaTtopoB ¢ HOpMaribHOM
n3onsiunenn OOMOTKM BbICLLErO HAMPS>KEHUS.

Mpumevanme - Cwm. [1B.15 (npunoxenune OB).

20 AcnbiTaHne nsonsaumMm MHAYKTUPOBaAHHbIM
nepeMeHHbIM HanpshKeHUeM nNpPoMbILLSIEHHOMN
4acToTbl (MPUeMo-caaTovYHbIe UCNbITaHUA)

McnbiTanma nposoaat cornacHo [OCT 22756.

HcnbiTaTensHoe HanpsieHne LOMKHO OblTb paBHO YABOEHHOMY HOMUHANIbHOMY
HanpsKEHWIO.

[OnuTenbHOCTb BbIAEPKKN MUCMbITAaTENbHOMO HanpsXXeHust AoimkHa ObiTb paBHa
60 ¢ npu yactote go 100 ly sknoumTenbHo. lMpn 4vactote f 6Gonee 700 Iy
ANNTENbHOCTb BbIAEPXKKM UCTbITAaTENbHOrO HanNpsXXeHNs B CeKyHAaxX OoIkHa ObiTb

paBHa 60-100/ f , HO He meHee 15 c.
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21 UcnbiTaHnAa n3onaumm HanpsXXKeHsamMm
rpPO30BbIX UMNYJILCOB (TUNOBbIE UCNbITAHUSA)

TpeboBaHNS K ONEKTPUMECKON MNPOYHOCTU U30NSAUMM  MNPU  HanNPSHKEHUAX
rPO30BbLIX MMMYNbCOB LOMmkHbI cooTBeTcTBoBaTh [OCT 1516.3. WcnbiTaHus
nposogat no [OCT 22756.

McnbiTaHua [OmmkHbl  ObiTb  BbIMOMHEHbI  MOMHBIMA - UM CPe3aHHbIMN
rPO30BbIMM  UMMNyNbCcaMyn  o0b6enx  MOoNnspHOCTEW  (MONOXUTENbHOW U
oTpuyaTenbHOM, No TPYU UMMYTbCa KaXaon MonApHOCTY).

MpumeyaHus.

1 Cm. [1B.16 (npunoxeHne [0B).

2 [pyn vcnbITaHUM HarnpskeHWeM rPoO30BOr0 MMMySibCa MOMYT BO3HUKHYTb
€MKOCTHble YacTudyHble paspsidbl B BO3Ayxe, KOTOpble, He npeacTaBnss
ONacHOCTU ANA u3onsauum TpaHcdopmaTtopa, MOryT MPUMBECTU K U3MEHEHUAM
doopMbl UMMynbCca Toka, Npu 3ToM dopMa UMNYybca HanpsKeHUs1 N3MEHSIETCS
HEe3Ha4YuTeNbHO UM COBCEM He U3MeHsieTcs. B aTom crnydae pekomeHOyeTcs
NOBTOPUTb UCMNbITAHUSA MNPUIIOKEHHBIM U MHOYKTUPOBAHHbIM  NEepPEMEHHbIM
HanpshkeHveMm no pasgenam 19-20. C yyeToM OTMEYEHHOro Bbille, HebonbLune
NckaxeHnss opMbl BOSTHbI TOKA HE ABMNSIKOTCS OCHOBaHWEM A5151 OTO pakoBKM.

22 N3mepeHune XapakTepucTUK YaCTUYHbIX
pa3psaaoB (NnpMemMmo-caaToYHble UCTbITaHUSA)

22.1 O6wme NnonoxeHus

N3mepeHns xapakTepuCTUK YacTUYHbIX paspsaoB npoBogaT cornacHo [OCT
20074.

Ona cyxux TpaHchopMaTtopoB C KancCynMpoBaHHbIMW OOMOTKamMu W
TpaHcGopMaTopoB C MOHOMMTHON U3ONSAUMEN Takne W3MEPEHUs LOSPKHbI
BXOOUTb B Mporpammy MnpuemMo-cOaTOYHbIX MCNbITaHWA. [Ona Opyrvx cyxux
TpaHcdopmMaTopoB [ONYyCKaeTCA He NPOBOAUTb Takue U3MEpPEHUs, ecrnvm NHoe
He OrOBOPEHO MeXay 3aKa34yMKOM U U3roTOBUTENEM.

Mpumevanue - Cm. [1B.17.1 (npunoxexne [B).

NamepeHns xapakTepUCTMK YacTUYHbIX PaspsigoB OOMKHbI MPOBOAUTLCS Ha

obMoTKax TpaHcopmaTopa ¢ HaMbonbLLMM pPabovnM HaNpPsPKEHNEM Uﬁ_p 23,6 kB.

22.2 TunoBble CXeMbl U3MEPEHUN
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TvnoBble CXeMbl, npuMeHdemMble OnA U3MEePEHUA XapaKTEePUCTUK HaCTUYHBbIX

pa3psi4oB, NoKa3aHbl Ha pucyHkax 1 n 2. Ha atux pucyHkax & - 3To CBOGOAHbIN OT
YaCTUYHbIX pPa3psgoB  BbICOKOBOMBTHBIM  KOHAEHCATOP C  COOTBETCTBYHOLLMM
HOMMHambHbIM  HanpsbkeHMeM  (MMelWwmMin  3HayYeHne eMKocTK, OGonbliee no

CPaBHEHMIO C EMKOCTbl0 KanmbpoBaHHoro reHepatopa Cp). OH  BKMOYEH

nocrieaoBaTteribHO Cc N3MepuTeribHbIM NONHbIM conpoTtusrieHnem EI{ n
noacoeaunHeEH K KaxXaomy BbiBOOY 0B6MOTKMN BbICOKOIO Hanps>xXeHn4.

PucyHok 1 - TunoBasi cxema uaMmepeHusl XapakKTepUCTUK YaCTUYHbIX
pa3psaoB ogHodasHbIX TPaHCOpMaTOpPOB

I
I
(]

g

1 - oOOMOTKa HM3LIEro HanpsikeHusi; 2 - obMOTKa BbICLLEro HanpsbkeHus; 3 -
N3MepUTENbHbIN NpUbop

PucyHok 1 - TunoBasi cxema M3MEpPEHUs XapakTEPUCTMK YaCTWUYHbIX pa3psiioB
0AHOa3HbIX TpaHCGOPMaToOpPOB

PucyHok 2 - TunoBasi cxema namepeHus XxapakTepuUCcTUK YaCTUYHbIX
pa3spsnoB TpexcasHbIX TpaHccopmaTopoB

1 2/ T




1 - OOMOTKM HM3LWEro HanpsbkeHusl; 2 - OOMOTKM BbICLUETO HanpshkeHus,

COeMHEHHbIE NO CXeMe "TpeyrofibHUK unn 3ees3ga”; 3 - usmepuTenbHbln Npubop; &
- nepekn4vaTenb

PucyHok 2 - TvnoBas cxema WM3MEpPEHUs] XapaKTePUCTUK YaCTUYHbIX paspsaos
Tpexdga3HbIX TpaHCopMaTopoB

22.3 KannbpoBKa uamMepuTenbLHON Lenum

B obmoTKax U B M3MepUTENbHOM Lienu MNPOUCXOAUT 3aTyxaHue MMMynbCoB,
Bbl3BaHHbIX YacTUYHbIMK pa3psgamn. Kanmbposka nameputensHOW Lenu AorkHa
npoBoguTbcs cornacHo TpeboBaHmam [OCT 20074 nytem nogadn umnynbCcoB OT
CTaHOApTHOrO KanMbpOBOYHOrO reHepaTopa Ha BbiBOg OOMOTKM  BbICLUErO
HanpsbkeHus  TpaHcdopmatopa. [peanoyTutTensHo, 4TOObl  KanMbpOBOYHbLIN
reHepaTop MMen YacTOTy MOBTOPEHUs MopsdKa OgHOro MMNyrnbca 3a nonynepuos
4acTOTbl, MPUMEHAEMOW NPU UCMbITaHUM TpaHcdopMaTopa.

22 .4 MNMpunoxeHne HanpsKeHUs

M3mepeHne 4acTuyHbIX paspsaoB LOSMKHO NPOBOAUTBLCS MOCHE 3aBepLUEHWUS
BCEX WUCMbITaHU wu3onsaunn. OBMOTKa HM3LWEro HanpsbkeHust AOofbkHa ObiTb
3anuTaHa OT TpexdasHoro nnm ogHoda3HoOro UCTOUHWKA B 3aBUCUMOCTM OT Yumcha
da3 TpaHcdopmartopa. HanpspkeHne OOmMKHO  OblTb MO BO3MOXHOCTM
CUHycovaanbHon ¢opMbl, YacToTa AoSPkHa ObliTb Bblile HOMMHANbHOW 4YacToThl,
4yTobbl M30EeXaTb 4YPE3MEpPHOro TOKa BO3OYXKOEHWS B TeYeHMe UCMbITaHus.
Mpouenypa ucnbiTaHn osmkHa 6bITb TakoW, Kak ykasaHo B 22.4.1 n 22.4.2.

22.4.1 Tpexd a3Hble TpaHch opmaTopbl

22.4.1.1 OcHOBHas npoueaypa UCMbITaHUA
TpexdasHble cyxve TpaHcdopMaTopbl AOSMKHbI OblTb UCMbITAHbI COMMACHO
cxeme U rpadmky, npuBeaeHHbIM Ha pUcyHke 3.

PucyHok 3 - N'pachmk nuameHeHUs HaNnpsX)KeHUsA BO BpeMeHU nNpu
M3MEepPEeHUN XapaKTepPUCTUK YaCTUYHbIX pa3psaaoB (OCHOBHas
npoueaypa ucnbiTaHUN)
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PucyHok 3 - [padmK MW3MEHEeHWs HanpsKeHUs BO BPEMEHU MNpu U3MEPEHUU
XapakTepUCTUK YaCTUYHbIX pa3psaoB (OCHOBHasA npoueaypa UcnblTaHWun)

B Hadane mcnbiTaHus MHOYKTUPOBaHHOE Me)KEI,prGSHOe Hanps>xeHme nogHMMaroT

Ao 3HaveHua 1,857, un BbigepxvBatoT B TeveHve 30 c, e LF; - HOMWHanbHoOe
HanpsbkeHne. 3aTeM HanpsbkeHWe MMaBHO CHWKAKT L0 MeXOy(dha3HOro 3HayeHus

1,307, ¥ BblAepXMBalOT He MeHee 3 MUH, B TeYeHMe KOTOPbIX AOSDKHbI BbITb
N3MepEHbl XapakTePUCTUKN YaCTUYHBIX Pa3psaaoB (PUCYHOK 3).

22.4.1.2 lononHuTenbHasa npoueaypa UcnbitaHum

[lononHuTenbHoe  ucNbiTaHMe  UCMOMb3yeTca  Ana  TpaHCGOopMaTopoB,
NnpeaHasHa4YeHHbIX ANs CeTen C M3ONMUPOBAHHOW HENTpanbi UMM C HEWTpanbto,
3a3eMrieHHoM 4epe3 6onblUoe MOfiHOe COMNpPOTUMBIEHWE, W KOTOpble MOryT
AnmTensHO paboTtaTth B YCrOBUAX 04HOGA3HOMO 3aMblkaHus Ha 3eMritlo. McnbiTaHns
NpOBOASAT Mo TpebOoBaHMIO 3aKka3ymKa.

PucyHok 4 - 'pachuk uameHeHUs HaNnpsXKeHUss BO BPeMeHU npu
M3MEepPEeHNN XapaKTepPUCTUK YaCTUYHbIX pa3psaaoB (4ononHUTenbLHasn
npoueaypa ucnbiTaHUN)
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PucyHok 4 - [padwmk n3MEeHeHWa HanpsXeHuss BO BPEMEHW Npu U3MepeHuu
XapakTepuUCTUK YaCTUYHbIX pa3psifoB (4ONONHUTENbHas npouenypa UcnbiTaHuin)
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NcnbiTaHns NpoBOASAT Npu 3a3eMITEHNM O4HOIMO M3 NIMHEWHbIX BbIBOAOB. B Havane
NCMbITAHNA  MHOYKTMPOBAHHOE Mexayda3Hoe HanpshkeHne MogHMMarT 40

3HaveHua 1,357, un BbigepxmBatoT B TedeHne 30 c. 3aTeM HanpsbkeHve MnaBHO

CHWXAIOT A0 MexaydasHoro 3HadyeHus Lf, 1 BblAEpXMBAOT HE MeHee 3 MUH, B
Te4yeHne KOTOpbIX JOSTKHbI ObiTb M3MEpPEHbI XapaKTEPUCTUKN YaCTUYHbIX Pa3psiaoB
(pucyHoK 4). 3TO UcnbiTaHWe AOMKHO ObiTb MOBTOPEHO NPU 3a3EMSIEHUN OPYroro
NUHENHOro BbIBOAA.

22.4.2 OgHodhasHble TpaHcth opmaTopbl

[na ogHodpasHbIX TpaHcdopMaTopoB 3HaveHue &, [OOoMmkHO OblTb pPaBHO
NIMHEMHOMY HanNPSXXeHUIO NN HanpsXXeHUo Mexay dha3on 1 3emren B 3aBUCUMOCTU
OT CXeMbl BKIIOMEeHUs TpaHcdopmaTopa. HanpskeHne OOmKHO NpUKaabiBaTbCS
TakuMm e obpasom, Kak 4nsa TpexdasHoro TpaHcdopmaTopa.

TpexdasHble TpaHcqopMaTopbl, KOMMSIEKTYeMble U3 Tpex oaHOda3HbIX
TpaHcdopMaTopoB, AOIMKHbI ObITb UCMbITaHbI Kak TpexdasHble TpaHcdopMaTopbI.

22.5 lonyCcTUMbIN YPOBEHb YaCTU4YHbIX pa3paaos

MakcrmMarnbHbIN YpOBEHb YaCTUYHBIX Pa3psaoB AosmkeH ObiTb He 6onee 10 nKn,
ecnm B H1 Ha KOHKpeTHble TpaHcdopMaTopbl HE YKa3aHo MHOoe.

MpumevaHus

1 MakcumanbHbIM ypOBEHb YacCTUYHbIX pPa3psaoB, HOPMUPOBAHHLIN B
HacTosdLWeM cTaHgapTe, OTHOCUTCHA B OCHOBHOM K CYXvMM TpaHcdopmMaTtopam C
KancynmpoBaHHbIMKM  OOMOTKaMu U1 TpaHcdopmatopam C  MOHOSIMTHOM
nsonsaumnen. [na Bcex [pyrMx Cyxux TpaHcdopmaTopoB npu TpeboBaHuu
NpoBeaEHNST COOTBETCTBYHOLLMX U3MEPEHUN MaKCUMarbHbIA YPOBEHb [OOSPKEH
ObITb yka3aH B H[1 Ha KOHKpeTHble TpaHCcdopMaTopbl.

2 Cwm. B.17.2 (npynoxeHue [1B).

3 Ocoboe BHMMaHMe [orrkHO OblTb yaeneHo TpaHcdopmMaTopam,
OCHaLLEHHbIM J0MONHUTESTbHLIMWU YCTPOUCTBAMU, Hanpumep paspsaHuKaMmu.

23 UcnbiTaHue Ha HarpeB (TUNoBbIe
UCNbITaHUSA)

McnbitaHna npoBogat cornacHo [OCT 3484.2. WMcnblTaHus Ha Harpes
TpexdasHbiX TpaHCGOPMaTopoB [OOSMKHbI ObiTb NpoBedeHbl npu  Tpexdia3HOM
NUTaHUW.
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Mo BbIGOPY W3roTOBUTENS TpaHCGOPMAaTOPbl UCMbLITHIBAOT  OQHUM U3
cregytowmx — MEeTOAOB:  YCIIOBHOW  HarpyskW, B3aUMHOW  Harpysku U
HenocpeaCcTBEHHOM Harpy3Ku.

Mpn UCNbITaHUAX METOAOM YCIIOBHOM Harpy3ku obliee npeBbllLeHVe

TemnepaTypbl KaXagoi U3 0OMOTOK £ gy NPU HOMUHAMNBHBIX YCMOBUAX (MYHKT
5.1.3[0CT 3484.2) cneayet onpenenatb No pesynbratam ABYX OTAESNbHbIX
UCMNbITaHWI B PEXMME XOSIOCTOrO XoA4a M KOPOTKOro 3amblkaHns No dhopmyne

VIE,
Faly,
MDEH e EIE]'.'[ [ [ DEH] ]
nﬁm

roe &5y * - M3MepeHHoe MpeBbllleHVWe TemnepaTypbl OBMOTKM  Haf
TemnepaTypon oxnaxgaroLen cpeabl B pexume XonocToro xoaa, °C;

Aflee ™ - M3MEpeHHoe npeBbllleHVe TemnepaTypbl OBMOTKM  Haf
TemnepaTypon oxraxaaroLLen cpeabl B pexumme KOpoTKoro 3amblkaHus, °C;

£1=0,8 npu ecrtectBeHHOM BO3AyLLIHOM oxraxgeHut wn 0,9 npu
NPUHYAUTENBHOM BO34YLLUHOM OXNaXXgeHUMN.

MpymeyvaHue - Cm. [1B.18 (npunoxenve [OB).

* dopmyrna U 9KCMMKaumusa K HelW COOTBETCTBYIOT opuruHany. - [NpumevaHue
n3rotosutens 6a3bl aHHbIX.

[na Bcex TWNOB TpaHCGOPMATOPOB, YKasaHHbIX B pasgene 3, C LEenbio
onpeaeneHns OOCTWKEHUs] YCTAHOBUBLLETOCS TEMSOBOrO pexvMma Tepmonapbl Uim
TEPMOMETPbI A0MKHbI ObITb YCTAHOBIEHbI B LIEHTparibHOM YacTy BEPXHETO sipMa U
Kak MOXHO Grvxke K BHYTPEHHUM MPOBOAHMKAM OOMOTKM HM3LLEro HanpsbkeHusl B
BEpXHeW ee yacTu. [Ona TpexdasHbix TpaHCoOpMaTOpOB U3MEPEHNS MPOBOAAT Ha
LleHTpanbHOM CTepXHe MarHUTHOW CUCTEMBI.

24 AKycTn4yeckume ucnbiTaHua (TUNoBble
MUCNbITaHUA)

NcnbiTaHusa npoBogat cornacHo FTOCT 12.2.024.

25 UcnbiTaHUA Ha CTOMKOCTb NMPU KOPOTKOM
3aMblKaHUM (TUNOBbIE UCMbITaHUA)
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TpeboBaHUs K CTOMKOCTW NPU KOPOTKUX 3aMbIKaHUAX CYXMX TpaHcopMaTopoB
AorkHbl - cooTBeTcTBoBaTb [OCT P 52719. TpeboBaHusi K CTOMKOCTWU Mpu
yAAPHbIX TONMYKax TOKOM OOIPKHbl ObiTb ycTaHoBneHbl B HI Ha KOHKpETHble
TpaHcdopmaTopbl.

McnbiTaHua Ha CTOMKOCTb MPU KOPOTKUX 3aMbIKaHUAX W yOApPHbIX TOMYKax
TOKOM npoBogsAT cornacHo FOCT 20243.

Mpumeyvarue - Cwm. [1B.19 (npunoxenune OB).

lMocrne ucnbiTaHWM Ha CTOMKOCTb MPU KOPOTKOM 3aMblKaHUW AOSkHbl ObITb
MOBTOPEHbl  U3MEPEHUA  XapaKTepUCTUK  YacCTUYHbIX paspsigoB  COMAacHo
TpeboBaHuaM pasgena 22. [lonydeHHble 3HaYeHWss He [OOSPKHbl NPEBbIATb
MaKCMMarbHbIX 3HAa4YEHUN, yKa3aHHbIX B 22.5.

26 UcnbiTaHUA Ha CTOUMKOCTb K BO34eNCTBUAM
OKpyXxamwlLuien cpegbl (TMNOBbLIE UCNbITAHUSA)

26.1 O6wme nonoxeHus

McnbiTaHua ycTaHaBnMBaKOT MNPUHALNEXHOCTb TPaHCGOPMaToOpoB K Kriaccam
CTOMKOCTM K BO3LOEUCTBUAM OKpyXawwen cpeabl, onpegerneHHsim B 13.2.
MocnepoBaTenbHOCTb UCNbITaHUA Yka3aHa B 13.4.

Ecnm He OroBopeHoO WHOE, UCMbITAHUA [OOSPKHbl BbIMOMHATLCS Ha OQHOM
NOSHOCTbIO COBpaHHOM TpaHCcdopMaTope CO BCEMM YCTAHOBIEHHbIMU YacTaAMM
(TpebyembiMn AnNa cnbiTaHU).

TpaHcdopmaTop 1 ero Yactu OOmkHbl ObiTb HOBLIMW U YMCTbIMU, 6E3 KaKown-
nmbo AonNoNHUTENLHOM 06pabOoTKM NOBEPXHOCTU U3ONSALMOHHBIX YacTeN.

26.2 PacnpocTtpaHeHue pe3ynbTaToB UCMbITaHUN

PesynbTaTbl UCMNbITAHWWN HA CTOMKOCTb K BO3LEUCTBUAM OKpYKaloLLen cpenbl,
NPOBEAEHHbIX Ha TpaHcdopmaTtope, MoryT ObiTb pacnpocTpaHeHbl Ha Apyrue
TpaHcdopmaTopbl, pas3paboTaHHble C MNPUMEHEHMEM TEX e KOHCTPYKTMBHbIX
KpUTepueB, Taknx Kak:

- Takas e KOHUenuus KOHCTPYKUMK (Hanpumep, BUA U30nsaunn, Tun oBMOoTKM,
CTeneHb 3aWwuThl U T.4.);

- Te >Xe OCHOBHbl€ U30NALNOHHbIE MaTepuarbl.

26.3 MeToguka ucnbiTaHUMN
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26.3.1 TpaHcch opmaTtopbl knacca E1

[laHHOEe ucnbiTaHWe ABNSIETCSA UCMbITaHMEM Ha KOHAEHCaUno Bnaru.

TpaHcopmaTop fomkeH ObITb MNOMELWEH B UCMNbITAaTENMbHYD Kamepy C
perynmpyemoin TemnepaTypon N BNaXHOCTbIO.

Pasmepbl Kamepbl [JOmkHbl OblTb B 5 pa3 6ornblue npssMOYroflHOro
napannenenuneaa, onMcaHHoOro BOKpyr TpaHccopmMaTopa. 3a30opbl Mexay YacTamu
TpaHcdopmaTopa U CTEHKaMK, NOTOMKOM M pa3dpbi3rmBaoLLMMN COMMamMn AOSMKHbI
OblTb HE MeHee HauMEeHbLLEro paccTosHUA Mexay dasamuv U OpYyrMMn YacTamu,
HaxXo4AWMMUMCS Mo, HanpsbkeHneMm, n He meHee 150 mm.

Temnepatypa Bo3ayxa B UCMbITaTENbHOM KaMmepe OOimkHA ObiTb Takon, YTobbl
obecneunTb KOHOEHCaLMIO Briarkn Ha TpaHcdopMaTope.

BriaxxHocTb B ucnblTaTenbHON Kamepe formkHa ObiTb Bbiwe 93%. OTo MOXeT
ObITb 06ecneyeHo NyTemM NEPUOLNYECKOrO UK HENPEPLIBHOIO pacnbifieHNst BOAbI.

YaenbHaa npoBoAMMOCTb BOAbl AOibkHA ObiTb B AuanasoHe ot 0,1 go 0,3
Cwm/m.

MonoxeHne MexaHU4eckoro pasbpbi3rmBaroLLEero YCTponcTBa OOIMKHO ObiTb
TakuMm, 4ToObl  TpaHccopmaTop He  noaBeprancss  HenocpeacTBEHHOMY
CMaynBaHuIo.

[Mpn mcnbITaHMAX He OOMPKHO OblTb MajeHusl Kanenb BOAbl C MOTOMKa Ha
TpaHcdopmaTtop.

TpaHcdopmaTop OomkeH ObiTb BblAepXaH B BO3OQyXe C OTHOCUTENbHOM
BraHoCTbto 6onee 93% He MmeHee 6 4 6e3 NPUNOXKEHNSA HaNPSDKEHWS.

He nosgHee 4em 4yepe3 5 MWH nocre 3Toro TpaHcdopmMaTop A0SPKeH ObiTb
NOABEPrHYT CrieayLyM UCNbITaHNSAM MHAYKTUPOBAHHBIM HanpsiXXeHNEM:

- TpaHcdopmaTopbl ¢ 06MOTKamMK, npegHasHavYeHHbIMU Ans paboThl B CETAX C
[MyX03a3eMfIEHHON HEeWTparnbio, WM C 3a3eMSIEHMEM HeuTpann 4Yepes HU3Koe
NMONHOE  COMPOTMBMEHME, [OOfKHbI ObiTb  UCNbITaHbl  HanpsbkeHnem 1,1
HOMMHANbHOro B Te4YeHne 15 MuH;

- TpaHcdopmaTopbl ¢ 06MOTKamMK, npegHasHavYeHHbIMU Ans paboTbl B CETAX C
N30IMPOBAHHON HENTPArbHO UIMN C 3a3eMIeHNeEM HeUTpanu Yepes 60onbLUIoe NofHoe
COMPOTMBIIEHNE, AOMKHbl ObiTb WCMbITaHbl WUHAYKTUPOBAHHLIM HarnpshkeHWem B
TeyeHne Tpex nocriegoBaTeslbHbIX NMPOMEXYTKOB BpeMeHu no 5 MuH. Bo Bpewms
MCNbITAHUN KaXObl M3 BbIBOOOB OOMOTKM BbICLUEIO HanpshkeHus noovepenHo
AorPKkeH ObiTb CoeaMHEH C 3eMren, a Mexay APYrMM BbIBOAOM U 3eMIiei LOIMKHO
ObITb NpUNoOXeHo HanpsbkeHne 1,1 HOMUHANBLHOrO HanpskeHus. TpexdasHoe
UcnbITaHMe MOXeT ObiTb 3aMeHEHO of4HOMAa3HbIMU UCMbITaHUSIMU C COEAUHEHNEM
ABYX He3aszeMIieHHbIX a3 Mexay cobomn.

PekomeHayeTcs npoBefeHne 3TuxX UCMbITaHUN B UCMbITATESNTbHOW Kamepe.

Bo Bpems npunoxeHus HanpsXeHUs He OOIPKHO MPOUCXOOUTb MEepPeKpbITUM, a
BM3yarbHas NpoBepKa He JorpkHa OOHapyKMBaTh 3aMETHbIX NOBPEXAEHWN.



26.3.2 TpaHcch opmaTtopbl knacca E2

OTW UCMbITaHMA BKNOYAKOT B cebs UCMbITaHWA Ha BO3AENCTBME KOHOEHCAL MU U
Ha NPOHMKHOBEHWE Briarn. MicnbiTaHns Ha KOHAEHCaLW0 JOMKHbI OblTb NpOBEaEHbI
cornacHo 26.3.1, 3a WCKIMOYEHWEM 3Ha4YeHUn yaenbHOW MPoBOAMMOCTU BOAbI,
KoTopas AorkHa ObiTb B gnanasoHe ot 0,5 go 1,5 Cm/m.

B Havane wvcnbiTaHUA Ha NPOHUKHOBEHME BriarM TpaHcdopmMaTop OOSPKeH
HaxoouTbCsl B CyXoM COCTOSHUW. OH A0ofmkeH ObiTb BblAepKaH B KNMMaTU4eCKon
kamepe 6e3 npunoxeHwss HanpsxkeHna B TedeHve 144 4. TemnepaTypa B
KnnmaTtnyeckon kamepe forvkHa ObiTh (50+3) °C, a oTHOcuTENbHas BIIAXHOCTb
(90£5)%. Mo ucteyeHnn aTOro BpEMEHU 1 NOCre BblAEPXKN B TedeHne He Gonee 3
4 B HOpPMarbHbIX OKPYXaloWMX YCRoBMAX TpaHcdopmMaTop [OimkeH ObiTb
NOABEPrHYT UCMbITaHUIO n3onsauunm nepemMeHHbIM NPUIOXEHHbIM n
NHAYKTUPOBAHHBLIM HanpsXXeHNEM, HO UCNbITaTellbHble HanNpPsXXeHUst AOSMKHbI ObITb
CHVxeHbl 0,0 80% HOPMUPOBAHHbLIX 3HAYEHWI.

Bo Bpemsa uCMbITaHUW M3ONALUMM HE [OOSDKHO MPOUCXOOUTb MNEPEKpPbITUA U
npoboeB, a BM3yanbHasi NpoBepKka He OO0rPkHa OOHapyxuMBaTb 3aMETHbIX CNeaoB
NOBpPEXOEHNN.

27 KnumaTtn4yeckue ucnbitaHmsa (TUNoBbIe
MUCNbITaHUA)

27.1 cnbITaHMA HA TEPMUYECKYIO YOAPHYHO Harpysky

McnbiTaHua OOrkHbl NOATBEPAUTL MNPUHAANEXHOCTb TpaHCAOPMaTopoB K
Kriaccam KnmmMmaTtmyeckmx ycrnosun, onpeneneHHoliM B 13.1. lNocnegoBaTenbHOCTb
MCrnblTaHUN ykasaHa B 13.4.

27.2 PacnpocTtpaHeHue pe3ynbTaToB UCMbITaHUN

PesynbraTtbl KnMMaTtu4eckux UCMNbITaHWIN, NPOBEAEHHbIX HAa TpaHcdopmaTope,
MOryT ObITb pacrnpocTpaHeHbl Ha Apyrne TpaHcdopMaTopbl, paspaboTaHHble C
NPUMEHEHNEM TEX e KOHCTPYKTUBHBIX KPUTEPUEB, TaKMX KaK:

- Takas e KOHUenuus KOHCTPyKuuu (Bug v3onauuu, TMn o6MOTKKW, CTEneHb
3awmTbl N T.4.);

- Takoe e cpefHee npeBbllleHe TeMrnepaTypbl 06MOTOK (corfiacHo Tabnuue
1

- Te XXe NPOBOAHNKOBLIE MaTepuarnsi;

- T€ X& OCHOBHbI€ M30NSILMOHHbIE MaTepuarsl.

27.3 AcnbiTaHNA HA TEPMUYECKYO YOAPHY IO Harpy3Ky
TpaHchopmaTopoB knacca C1



27.3.1 MeToguKa ncnbiTaHUAU

McnbiTaHus nNpoBOAAT Ha MOSMHOCTbKD cobpaHHOM TpaHcdopmaTtope 6e3
Koxyxa. 1o cornacoBaHunio Mexay U3roToBUTENEM N 3aKa34yMKOM UCMbITAHUSA MOTyT
ObiTb MpoBeAeHbl Ha BCeX 0OMOTKax, CHATbIX C MarHuTonposoga. locrneaytoLuas
nNpoBepKa WM30nAUMM O0/MkHA ObiTb BbIMOMHEHA MOCIE MOBTOPHOWM YCTaHOBKM
NCNbITYyeMbIX OOMOTOK B TpaHcopmMaTop.

OkpyxaroLasa Temnepatypa B kKamepe AoSbkHa ObiTb M3MepeHa He MeHee Yem B
Tpex MecTax, pacnofioKeHHbIX Ha paccTosAHMM 0,1 M OT BHELLHEN NOBEPXHOCTU U Ha
cepenvHe BbICOTbl OObekTa. B kadecTBe 0GasnMCHOro 3Ha4YeHWst TemnepaTtypbl
NPUHUMaETCA cpeaHee 3HaYeHne aTUX U3MEPEHUN.

[ormkHa 6bITb BbINOMHEHA crieayloLias npowuenypa UcnblTaHui:

a) TemnepaTypa Bo3gyxa B MCMbITaTeNbHOW Kamepe LOomkHa ObiTb MOCTENEHHO
CHWxeHa 0o -(25+3) °C B TeyeHue 8 4, a 3aTeM NogaepKMBaTbCS HA 3TOM YPOBHE B
TeYeHue No MeHbLLeN Mepe 12 4 0O OOCTWPKEHNS YCTAHOBMBLLETOCS PEXUMA;

b) 3aTem TemnepaTypy crieqyeT nocTeneHHo NoBbICUTbL A0 -(513) °C B TeveHue 4 u.
OTy TemnepaTypy crneayet nogaepxvBaTb No MeHbLwen mepe 12 4 O JOCTUKEHUS
YCTaHOBMBLLETOCH PEXNMa;

C) TepMuuyeckas yaapHaa Harpy3ka [[orpkHa OblTb OCywecTBreHa nyTem
BO3OYXOEHNA MCMNbITyeMONn OOMOTKM (C TBepaou u3onsumen) TOKOM, PaBHbIM
ABOVHOMY HOMWHanbHOMY TOKY. TOK JOSDKeH npoTekaTb 4O TexX Nop, Noka cpefHss
Temnepartypa MCMbITyeMON OOMOTKM He LOCTUrHET 3HAYeHUS, COOTBETCTBYHOLLETO
NpeBbILWEHNI0 TemnepaTtypbl cornacHo Tabmmue 2 nnoc 40 °C (makcumanbHasa
TemnepaTypa OKpYyXatolen cpegbl B HOPMarbHbIX YCMOBUSX 3JKCNSyaTauun).
HdocTwkeHne  cpegHen  TemnepaTtypbl — ONpedenseTcs No  U3MEHEHWIo
conpoTuBneHns. TepMmudeckas yaapHas Harpys3ka OofpkHa ObiTb OCyLlecTBreHa
OLHVM 13 CriegyoLmx METOA0B:

1) ucnbiTaHWe NpuY MUTAHUM MOCTOSIHHBIM TOKOM: UCMbITAHWE Ha TEepMUYECKYH
YAAPHYH HarpysKy nNpoBOAUTCS MyTEM MNPOMyCKaHWs MOCTOSIHHOrO TOKa 3agaHHoM
BENMYUHBI Yepe3 MCnbITyeMyto 06MOTKy. [na TpexdasHbix TpaHCcGopMaTopoB TOK
AOIPKEH nNpoxoauTb 4Yepe3 BCe OOMOTKM, COEeAMHEHHble NOCrenoBaTeNbHO.
M3mepeHne conpoTuBMEHUs ANs KOHTPONS cpefHen TemnepaTypbl OOMOTKM npu
MCNbITaHUN MOXET ObITb OCYLLUECTBMEHO METOAOM BOMbTMETPa-amnepmMeTpa.

Mpumeyanne 1 - [Ona coeguvHeHust OOMOTOK MoOCreaoBaTerbHO MOXET
noTpeboBaTbCA AEMOHTaX NepeMblyek Mexay obMoTkamu;

2) ucnbiTaHWe Npv NUTAHUM NEePEMEHHbIM TOKOM: WCMbITaHWe Ha TEePMUYECKYHO
YOAPHYHO Harpy3ky npoBOAMTCSA NyTEM MPOMNYyCKaHUSA NEPEMEHHOro ToKa 3agaHHOM
BEMUYMHbI Yepe3 UCMbITYyeMyld OOMOTKY Mpu 3aKOPOYEHHOM COCTOSIHUM ApYrown
o6MOTKKM (apyrmx obmoTok). Ona TpexdasHbix TpaHCcdopMaTopoB AOimkHA ObiTb
MCcnonb3oBaHa CUMMETPUYHAs cuUcTeMa TOKOB. M3mepeHue conpoTuBReHUs
OOMOTOK O OnpefeneHns X CpeaHen TemnepaTtypbl Npu UCMNbITAHUU LOSDKHO
ObITb BbINMOSHEHO HA NMOCTOSTHHOM TOKE METOAO0M HaroXeHUs1 USMEPUTENBHOIO TOKa
Ha McnbiTaTerNbHbIA NEePEMEHHbIN TOK UK APYrM 3KBMBANEHTHbIM METOA0M;



3) anbTepHaTUBHbLIM METOL, MUCMNbITaHUS NPU MUTaHUN NepPeMeHHbIM TOKOM: Yyepes
TpaHcdopmaTop AOmkeH ObiTb MNPONyWeH AOBOMHOM HOMWHArbHbIM TOK Mpw
3aKOPOYEHHOM COCTOSIHUM OA4HOM M3 0O6MOTOK. KOHTpOmnb TemnepaTtypbl Kaxgou
OOMOTKM OCYLUECTBMSIETCA MYTEM CYUYUTbIBAHWS MOKa3aHWM TEpPMOLATYUKOB,
3aKpensieHHbIX BONM3N HMXKHEN U BEPXHEN YacTen noBepxHOCTM obmoTku. lNepen
OCHOBHbIMW  UCMbITAHUAMW  AaTyMKM  OOMiKHbI  ObITb  OTKanMbpoBaHbl  Mpu
KanmbpoBOYHOM WUCMbITAHUM OBOVHbIM HOMWHANbHbLIM TOKOM WU NPW HOpPMAasibHOW
OKpy>KatoLLen Temneparype.

[datunkn kanmbpyloTca NyTEM CpaBHEHMS WX MOKasaHWiA C NpeBblLLEHUEM
TemnepaTtypbl OOMOTKM M3MEPEHHbIM METOAOM COMpoTUBMeHus. B aTom crnyvae
onpefendalTCsa  NnokasaHus  0aTyuMKoB,  COOTBETCTBYHOWME  NPEBbILLEHUIO
TemnepaTypbl No Tabnumue 2 nnoc 40 °C. Takne e nokasaHus 4aT4YUKOB LOSDKHbI
ObITb NOMyYEHbl B UCMbITAHUAX, KOTOPblE HAYMHAKTCSA NPU HU3KUX TemnepaTypax
OKpy>KatoLLero Bo3ayxa.

MpymeyaHne 2 - Heobxoanumo NpuHATL Mepbl, YTOObI HEKOTOPbIE OBGMOTKM He
OblNIN TEpMUYECKN MeperpyxeHbl BCreACTBME pPa3fMYHOro MNOBELEHMS YacTen
TpaHcdopmaTopa nNpu nepexofHbIX TEPMUYECKUX npoLieccax;

d) nocne TepmMmnyeckon yaapHoOn Harpy3ku TpaHcdopmaTop AoimkeH 6biTb AoBeaeH
Ao Temnepatypbl (25+£10) °C.

27.3.2 KpuTte puun ycnewHOCTM UCNbITaHUN

He nosgHee 12 4 nocrie OKOHYaHWS UCMbITAHUA Ha TEPMUYECKYHO YOApPHYHO
Harpysky TpaHccopmMmatop [JOormkeH OblTb  NoABEPrHyT  MpPUeMo-CAaTO4YHbIM
NCMbITAHUAM U30NALUN NPUNIOKEHHBIM U MHAYKTUPOBAHHBLIM HarpsiKEHUEM, HO CO
CHVXEHMEM UCNbITaTeNbHbIX HanpskeHU 40 80% HOPMUPOBAHHBLIX 3HAYEHUIA.

[ononHutenbHO Ha TpaHcdopmaTopax C  KancyrnuMpoBaHHbIMKM  OB6MOTKamm
OOSPKHO ObITb BbIMOSIHEHO U3MEPEHWE YacCTUYHbIX Pa3psgoB B COOTBETCTBUWM C
pasgenom 22. AcnblTaTenbHOe HanpsihkeHne AO0MKHO ObiTb He 6oree CHWMXEHHOro
3HaYeHUs1 UHAYKTUPOBAHHOTO HanpsixeHust (160% HOMWHaNbLHOrO), a U3MepPEHHbIe
3Ha4YeHVs1 He [OOIPKHbl MPEBOCXOOMTb 3HAYEHWUN, HOPMWUPOBAHHBLIX AN NPUEMOo-
COAaTOYHbIX UCMbITAHUNA.

Mpy BHELLHEM OCMOTPE He LOMPKHO HabnoaaTbCs BUOMMBIX HAPYLLEHWUI, TakuX
KaK TpeLWHbl U1 pa3pbiBbl.

27 .4 AcnbiTaHne Ha TEPMUYECKYO YAAPHY IO Harpy3Ky
TpaHcdopmaTopoB knaccoB C2, C3 u C4

27.4.1 MeToguKa ncnbiTaHUN

MeToaouka ucnblTaHU OOIPKkHA cooTBeTcTBOBaTh 27.3.1, Kpome atana b. [Ana
knaccoB C2, C3 n C4 Ha aTane a TemnepaTypa BO3ayxa B UCMbITaTeNbHOM
Kamepe OorpkHa ObiTh BblaepXaHa Ha ypoBHe -(253) °C, -(45+3) °C n -(6013)
°C, COOTBETCTBEHHO.

Mpyumeyvarue - Cm. [1B.20.1 (npunoxexve OB).

27.4.2 KpuTtepumn ycneHOCTM UCNbITaHUN
KpuTepun ycnewHoCcT UcnbiTaHni B COOTBETCTBUKN C 27.3.2.



28 UcnbiTaHNA Ha NOXapHYK 6e30MNacHOCTb

28.1 O6wme nonoxeHus

HeobxoaMmo cBeCTM K MWHUMYMY BblOeSfieHMe TOKCUYHbIX [a3oB U
Henpo3payYyHoro AbiMa M3 TpaHcdopmaTtopa B crny4vyae noxapa. Cnenyet usberatb
NPUMEHEHNS rarnoreHocoaepXxawmx maTtepuanoB. [lpoBepka BblOENeHUS rasos,
BbI3blBaAOLLMX KOPPO3WO, M BPEAHbIX ra3oB OO0mMkHa ObiTb NpoOBeAeHa COrmnacHo
28.2. lpn atom TpaHcdopmaTop HEe AOIMKEH BHOCWUTb 3HAYUTENbHbLIA BKNag B
9Hepruio BHeLWHero noxapa. NoBegeHne npu ropeHnn OomkHO ObiTb onpeaeneHo
ncnblTaHnamMmU no 28.3.

28.2 lNpoBepKa BblaeNeHUs BbI3bIBaKOLWMUX KOPPO3UKO U
BpeaOHbIX rasoB

O6HapyxeHne Bbl4eneHns ra3oB, BbI3blBAOLWMX KOPPO3UKO, U BPeLHbIX rasoB
AOKHO ObiTb NPOBEAEeHO Ha MarblX KONMYecTBax rOpHYMX MaTepuarnos,
NPUCYTCTBYIOLLMX B TpaHcopmaTope.

McnbiTaHua [omkHbl ObiTb  CNOCOGHLI  OOHApPYXUTb NPUCYTCTBME  TaKMX

KOMMOHEHTOB, Kak XropucTbii Bogopod HCL , umanucTeii Bogopon (HCILT),

6pomucTbiii Bogopog (HEr) | doropucTein Bogopoa (HE) , aByokuncb cepbl (347,

dopmanbaervg (HUHD)

[eTtann npouedypbl WCMbITAHUA W OONYCTUMblE YPOBHM MOryT ObITb
cornacoBaHbl Mexay 3aKa3yMKOM W M3rOTOBUTENEM, €CiiM OHW He OornpeaeneHbl B
HaL MOHasbHbIX HOPMAaTUBHbLIX JOKYMEHTaX.

28.3 UcnbiTaHMA Ha BocnnamMeHAeMOCTb TpaHcdopmMaTopoB
knacca F1

28.3.1 O6BbeKT ucnbITaHUN

McnbiTaHua OO0mkHbl  OblTb  BbINOSIHEHBI Ha OAHOM  KOMMekTe  ¢oasbl
TpaHcopmaTopa 6e3 Koxyxa, cogepxawem OO6MOTKM BbICLIEr0O W HU3LLErO
HanpsbkeHus, CTepXeHb MarHMTonpoBoda W U30NSAUMOHHBLIE  KOMIMOHEHTHI.
CTepxeHb MarHuTonpoBoga MoXeT ObiTb 3aMeHeH Mofenbk U3 mMartepuana C
NPUONMN3UTENBHO TakMMKU Xe pasMepaMmu U TEPMUYECKMMM CBOWCTBaMW, Kak
opuruHan. fApmMo He [OfPKHO MOAEenMpoBaTbCs, a OTBOAbl OOMOTKM BbICLUErO
HanpshxeHns obpe3alnTcsa Ha BEPXHEM U HXKHEM YPOBHSIX OO MOTKM.

BHeLwwHWn gmuameTp Kpyrnon 0OMOTKM UM MakCUMarbHbI NONepeyHbI pasmep
HeKpyrron o6MOTKM NpW UCNbITaHUSAX A0SKHbI 6bITh OT 400 oo 500 mm.

MpymeyaHue - [No cornacoBaHWO MOTYT UCMbITbIBaTbCS 0OMOTKM 6OnbLUEero nnm
MeHbLLIEro pasmepa.



28.3.2 PacnpoctpaHeHue pe3yrnbTatoB UCMNbITaHUN

Pesynbratbl UCMbITaHWA Ha BOCM/IAMEHSIEMOCTb, MPOBEAEHHbIX HA OAHOM
TpaHcdopmaTope, MoryT ObiTb pacnpoCTpaHeHbl Ha Opyrne TpaHcdopMaTopbl,
pa3paboTaHHble C NPUMEHEHMEM TEX e KOHCTPYKTUBHbBIX KPUTEPUEB, TaKMX KaK:

- Takasl e KOHLEeNnuusi KOHCTPYKUUWM (Hanpumep, HanmuuMe unm OTCYTCTBUE
TBEPLOM M3onaumMm o6MOTOK, TMN 0OBMOTKN, CTENEHb 3aWMThl U T.4.);

- TaKoe e cpeaHee NpeBbILEHNE TemnepaTypbl 0OMOTKM (cormacHo Tabnmue
2);

- Te e NPOBOAHNKOBLIE MaTepuanbi;

- T€ k& OCHOBHbI€ M30MSALMOHHbIE MaTepuarbi.

28.3.3 UcnbiTaTenbHaa yctaHOBKa

28.3.3.1 UcnbiTaTeNnbHaA Kamepa

KOHCTpYKUMS mUCnbITaTeNbHOM Kamepbl Moka3aHa Ha pucyHke 5. CTeHku
AOIPKHbI ObITb M3roTOBMEHbLI N3 TEPMOCTOMKOW CTanu TonwuHom ot 1,5 0o 2,0 mm ¢
TEPMUYECKON M30ONSAUMEN, MMEIOLEN TEennonpoBOAHOCTb npubnmantensHo 0,7

BT/(m2-°C). Ecrm BO3MOXHO, [OOIKHbl ObITb BCTPOEHbl OrHECTOWKME OKHa.
Pa3mepbl ucnbITaTensHOM Kamepbl NpuBedeHbl B Tabnvue 4.

PucyHok 5 - UcnbiTaTenbHasa kamepa
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1-3KpaH; 2- paguaTopHas naHesb; 3 - cocyd CO CANPTOM



PucyHok 5 - cnblTatensHasa kamepa

Tabnuua 4 - Paamepb! ucnbiTatensHoOM kKamepbl (PUCYHKN 5 1 6), MM
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J K L M N P |Q R S T
MuHumym (| OrnameTtp
300 || 400 350 800 400 |/ 800|500 900 400 1200
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* MNpnbnnantensHasa BbiCOTa.
** MUHManbHbLIN pasmep.

PucyHok 6 - [letanu ncnbiTatesibHOM KaMepbl
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1 - 9KpaH; 2 - paguatopHas naHemnb; 3 - cocyd CO CNUPTOM; 4 - KaTywku; 5 -
cepaeydHuK; 6 - BbiMyCK BO3AyXa; 7 - NOMOXEHWE BbIBOOB UCMbITyeMoro obbekTa; 8
- N3MepuUTEnbHbIE AaTuuMKK; 9 - BNyCK BO3ayxa

PucyHok 6 - leTanu ncneitTatensHOM Kamepbl

Mpumevanme - Cm. Tabnuuy 4 ans pasmepo ot Ago Zuv ot AAgo ZZ.

Kamepa pomkHa OblTb CHabXeHa BbITSXKHOM TPyOOW C BHYTPEHHUMM AMAMETPOM
npubrmantensHo 500 MM ©n KaHarmoMm Ana  BAycka BO3dyxa AnameTpoMm
npubnmantensHo 350 MM. Pa3HOCTb YpOBHEW MeXdy BMYCKHbIM OTBEPCTUEM
Kamepbl U rasooTBogoM B Tpybe gorpkHa ObiTb npubrnmautensHo 9 M. Boagyx
NOCTynaeT CHM3Y B WUCMbITaTENMbHYD KamMepy 4epe3 KOSNIOCHMKOBYH) pPeELLETKY

400x800 MM 2 1 yganseTcsa Yepes Tpydy ¢ BHYTPEeHHUM ceyeHnem okoro 0,3 m2.

B BbITsHON Tpybe AormkHa 6biTb namMeputensHasa cekumna anametpom 500 mm
n grvHon He meHee 600 MM, HWKHUM KOHeL, KOTOPOW pacrorioXXeH Ha pacCTOSAHUA
oT 1,5 M 0O 2 M BblLLE YPOBHS KPbILLX Kamepbl.

B «kanane pana Bnycka Bo3dyxa AofkHa OblTb M3MepuTenbHas cekuus
anametpom 350 MM 1 annHon He meHee 400 MM Ha pacCToAHUN He MeHee 1 M OT
MecTa BrycKa Bo3yxa B UCMbITaTElNbHYHO KaMepy W 40 KaHana Brnycka.

B BbITsHOM TpybGe n (unn) B KaHane ANns Bnycka Bo3gyxa AOimkeH ObiTb
npegycMOTpeH [OpOCCerbHbI  BEHTUMb Ha Cchnyyvan, ecnm He Tpebyetca
dopcupoBaHne BO3AYLWHOMO MoTtoka. McnblTaTenbHas Kamepa [omkHa ObiTb
yCTpoeHa Takmum obpa3oM, YToObl BAINSTHUEM BETPa Ha KONMYECTBO MOCTYMNAtoLLEro
BO34yXa MOXHO ObIfio NpeHebpeyb.

28.3.3.2 UcTouYHUKM BOCNIaMeHeHUs (CM. pUCYHOK 5)

[MaBHbIM MCTOYHUKOM Tenna 4€BMseTCs 3TUMOBbLIM CNUPT (TEnnoTBOpHas
cnocobHocTb 27 MIDK/Kr), ropswmii B cocyae, KOTopbld MOXeT ObITb nogpasgeneH
KOHLLEHTPUYECKMMU KOMbLEBLIMM Meperopogkamn. HapyxHblM gnameTp cocyaa
AorpkeH 6bITb Mo KpanHen mepe Ha 100 MM 6onbLue BHELLHEro AuamMeTpa HapyXHOW
0O6MOTKKN. BHYTpEeHHU anameTp cocyaa AOrmkeH ObiTb NO KparHen mepe Ha 40 Mm
MEHbLLE BHYTPEHHETO AMamMeTpa BHYTPEHHEN 0OMOTKMN.

YpoBeHb cnupTa B cocyae B Havare npoiuecca ropeHus ormkeH ObiTb paBeH
(30£1) MM, YTO COOTBETCTBYET BPEMEHMU rOPEHNS NpMbNM3nTenbHO 20 MUH.

BTOpbIM UCTOYHMKOM Tenna SBMseTCsl BepPTUKanbHO pacrnonoXeHHas nrockas
areKTpuyeckaa paguatopHass naHenb BbicOTOM nNpubnuamTensHo 800 MM 1
lWwmprHon npubnmautensHo 500 MM, cogepxawas HarpeBaTerbHble Pe3ncTOopbl
obwen MowHocTblo 24 KBT C perynmpyemMbiM WCTOYHWMKOM MUTaHUSA  Ons
nogaepxaHua Temnepatypbl naHenn 750 °C. HanpoTvB naHernn porvkeH ObiTb
pacnosioeH NONyuUIMHAPUYECKUN MeTannmyeckun akpaH guametpom 900 Mm wn
BbicoTOn 1,2 M.

MpumeyaHue - MNpu ncnbiTaHUn Goka OOGMOTOK C BHELLHUM pa3mepom 6onee
500 MM 3KpaH MOXHO He yCTaHaBNMBaTb.

28.4 N3amepsieMble NapamMeTpbl U U3MepUTerbHble NPUodopbI



28.4.1 Temnepartypa

Mpn nomouwm Tepmornap WM 3KBUBANEHTHbIM METOAOM [OSDKHbl  ObITb
N3MepeHbl crieqyrolme TemnepaTypsbl:

- BXOASLLEro BO3ayxa;

- BbIXOASLUEro BO34YyXa;

- BEPXHEro Topua 0OMOTKM HU3LLErO HANPsPKeHUs (hakynbTaTMBHO);

- BEpPXHEero Topua o6 MOTKM BbICLLUErO HaNpshXeHus (¢pakynbTaTUBHO);

- HWKHEro M BEpXHEro Topua CTepXHA MarHMTOnpoBoda MnM ero mogenu

(thakynbTaTMBHO);

- B KaHane Mexagy MarHMTonpoBOAOM W OBMOTKOM HU3LLEro HanpsiKeHus
(chakynbTaTMBHO);

- B KaHane Mexgy OOMOTKaMuM HU3WEro U BbICLIEro  HarnpsXeHus
(cbakynbTaTBHO).

I'Ipmmeanme - PacnonoxeHwue N3MEPUTESIbHbLIX AaT4YNUKOB NMOKa3aHO Ha PUCYHKEe
6.

28.4.2 [1pyrve usmepsieMble BeJIMYUHDI
- MPOXOXOEeHWe CBeTa B W3MEPUTENbHOW CeKUUW; 3TO U3MEepeHWe [OOSMKHO
BbIMNOMHATLCSA BAOSb ONTUYECKOro MYTU CKBO3b AbIM Ha AnvHe He meHee 500 mwm;
MpumevaHne - Ecrm KoadhdMUMEHT NPOMyCKaHUS CBeTa paBeH X, a AfnHa
ONTUYECKOro MyTM B MeTpax pasBHa # , 3HayYeHne KoahdpmUMEHTa MpPonycKaHus

cBeTa, OTHeceHHoe K 1 M nyTu, 6yaeT paBHo ; = y1/F ;
- pacxopg Bo3ayxa Ha BXOAE;
- pacxoq rasa B BbITSXKHON Tpybe (hakynbTaTuBHO).

28.5 KannbpoBka ncnbitatesibHOM Kamepbl 6e3
MUCNbITYyeMoro oobLekTa

Kamepa gormpkHa 6biTb OTKanmbpoBaHa He paHee 4yem 4yepe3 40 MUH nocne
BKITIOMEHNSA pagmaTopHOM NnaHenn Ha 24 kBT.
M3mepsiembln NOTOK BO34yXa BO BXOAHOW WM3MEPUTENbHOW CEKLUWM OOSDKEH

ObITb OTPErynMpoBaH A0 ycTaHoBMBLLerocs 3HadeHns 0,21 m3 /c £ 15% npu 20 °C.
Ecnm wucnbiTatenbHasi ycTaHOBKa OCHOBaHa Ha €CTECTBEHHOM MOCTYMNSEHUN
BO34yXa, BO3A4YLIHbIA MNOTOK MOXeT OblTb OTperynMpoBaH BEHTUNEM UMK
SKBMBaNeHTHbIM YCTPOMCTBOM. B TOoM criydae, ecnm mucnbiTatenbHas ycTaHOBKa
paboTaeT ¢ (popCUpOBaHHBLIM MOCTYMMEHWEM BO34yXa, BO3AYLUHbIA MOTOK MOXET
ObITb OTPErynMpoBaH Npu NOMOLLM CUCTEMbI BEHTUNSALUN.

Mpumevarnne - [Ona nonydyeHua TpebyemMoro B YCTAHOBMBLLUEMCS peXvMMe
BO34YLUHOIO NOTOKa MOXET NoTpeboBaTbCsa AONOMHUTENbHASA perynmpoBKa.

28.6 MeTtoqg cnbiTaHUM



McnbiTyembln 06bEKT AoKkeH ObiTb YCTAHOBMIEH B UCMbITATENbHYHO KaMepy,
KaK yka3aHO Ha puUCyHKe 6, ¢ cobritogeHnemM crneayoLmx yCroBUiA:

- pacCTosiHMe Mexay paguaTtopHOW MNaHEeNbid W MOBEPXHOCTbK Hapy>KHOW
0OMOTKM AOIPKHO BbITb NPUGM3NTENLHO 175 MM;

- HayarnbHbIA YPOBEHb CNUpTa B cocyae AOrmkeH ObiTb NpmbnunantensHo Ha 40
MM HWXe YpOBHSi 06MOTKM TpaHcopmaTopa.

MpumevaHne - B HeKOTOpbIX criydasix HeobXoOMMO corfalleHvne mexagy
N3rOTOBUTENEM M 3aKa34YMKOM B 3aBUCUMOCTU OT KOHCTPYKLMKW WUCMbITYEMOrO
00BbeKkTa;

- NONYUWUIMHOPUYECKUA METaNmNMYEeCKniA 3KpaH OOSkeH ObiTb pacnosioxeH
HanpPoOTUB pagnaTopPHON NaHENN N KOHLLEHTPUYHO C UCMNbITYEMbIM OO BEKTOM;

- TemnepaTypa MCnbiTaTeNbHOM Kamepbl, BXOASLWEro Bo3gyxa U UCMNbITYeMOro
obbekTa B Havyane ucnblTaHun gorpkHa 6biTb oT 15 °C go 30 °C;

- cocyn pQomkeH ObiTb HaMOMHEH CAMPTOM  HEMOCPELCTBEHHO nepen
ncnbiTaHMem (PakTU4eckun 3a 5 MuH).

McnbiTaHne HauMHaeTcs B MOMEHT, KOrga CnupT MOAOXOKEH M BKIHOYEHa
pagvaTopHas naHenb (24 kBT). Yepes 40 MuH paguaTtopHasi naHesnb 4omkHa ObITb
OTKMOYeHa. 3HayeHnss napameTpoB, ykasaHHblX B 28.4.1 n 28.4.2, formkHbl ObiTb
3anucaHbl Ha NpoTskeHun 60 MWMH Nocne Havana UCMbITaHUA UM Ha NPOTSKEHUM
BCEro UCMbITaHWS.

McnbiTyembln 06bekT gormkeH ObiTb B3BELUEH nepea UCMbITaHUAMU U nocne
HUX C NOrpeLlHocTbio He bonee £0,5%. MaTtepuan, NnpeacTaBnsaOWMA CTEPKEHD, U
MaTepman obMOTOK 4OIPKHbI OblTb B3BELLEHbI OTAEMbHO.

28.7 NMpoToKON UCNbITaHUN

MpPOTOKON UCMbITAHWI OOIPKEH COAEPXaTb ClieyHoLLYy0 MHGOPMALMIO:

a) pesynbTaTbl MWCMbITAHUA MNPUMEHEHHbIX MaTepuanoB (ecrmm noTtpebosan
3aKas4uK);

b) obwme paccuuMTaHHble 3HaA4YeHUs MacCbl W TEMMOBOM 3JHEPrnM TOPHYNX
MaTepuaroB (€Cfiv 3TO BO3MOXHO) Y U3MEPEHHYI0 MaccCy MUCMbITyeMOro o6 bekTa;

C) pesynbTaTbl KanMbpoBKM WUCMbITaTENbHOM Kamepbl (pacxod BO3Ayxa,
TemnepaTypbl B U3MEPUTENbHbIX CEKLMSAX, HAaCcTpoika PEerynMpoBOYHOIO BEHTUISA
UMW ra3ooTBOASALLEN CUCTEMBI U T.A.);

d) nonHoe onncaHne Mmetoaga rnposeneHnd NCNbITaHUI, BKIOYas nepunog BpemMeHu
ropeHuna cnmupta n nocTynneHnA 3J1eKTPO3HEPInK;

€) NoTepsi MacChbl roproYNX MaTepmnanoB BO BPEMSA UCTbITAHUI (C NOrPELLUHOCTLIO He
6onee 10%) n pacuyeTHoe BblgeneHue tenna, M (ecnm BO3MOXHO);

f) 3anucn Temnepatyp BO BpeMs MCNbITaHUA OT UX Hadana (nogxora cnuprta) C
NHTepBanammn He bonee 2 MuH;

g) KoadpuUMEeHT nponyckaHus CBeTa B WU3MEpPUTENbHOM CeKuuW, HenpepbiBHO
3amepsieMbl BO BpeMs ucrbiTaHus (%);

h) pacxopn Bxogslero Bo3dyxa B W3MEPUTENbHOM CEKLMM NPU  UCMbITaHUSX,
3amepsieMbIl C MHTepBanamm He 6onee 2 MuH;



i) BUANMOE COCTOsAAHME 06 bEKTa NOCre UCMbITaHUN.

28.8 Kputepumn oueHKu pe3ynbTaToB UCMNbITAHUN

MCHbITyGMbIVI 06 bEeKT cyuTaeTcsa BblOepXaBLUNM ncnbiTaHUA, ecnm
yOOBJIeTBOPEHDbI crieyolwme KpUutepumn:

a) NpeBbILLEHNE TeMNepaTypbl ra3oB B U3MEPUTENBHON CEKLMM Haa TemnepaTypow
OKpyXatoLLier cpefbl BO BpeMs ucnbiTaHun He 6onee 420 °C;

b) 4epe3 5 MVH nocrie OTKIOYEHMS paguMaTopHON nNaHerm (45 MWH nocne Havana
MCNbITAHWN) MpPEBLILEHNE TemnepaTypbl ra3oB B U3MEPUTENbHOM  CeKLun
oTBOASALWEN TPyObl Hag TemnepaTypon okpyxatowen cpenbl He 6onee 140 °C wu
YMEHbLLIAETCH Npu N3MepeHusix ¢ nHTepeanamm 10 MuH;

c) yepe3 60 MMH nocrne Havana UCnbITaHWN NpeBbILLEHNE TemnepaTypbl ra3oB B
N3MEePUTENbLHON Cekuun oTBoasen Tpybbl He bonee 80 °C. CobniogeHne aTux
YCITOBUI OOIMKHO NOKa3aTb, YTO ropeHne npekpaTunocs.

MpumeyaHme - MNpu ecTecTBEHHOM LMPKYNALUM BO3ayxa MOXeT ObiTb JOMNYLLEHO
Gornee BbLICOKOE 3HAYeHWe MpPEBbIWEHMS TeMnepaTypbl, €CiM HaKoNnfeHHas
TEnsoBas 3Heprust NPENATCTBYET NageHno TemnepaTypbl;

d) cpegHee apudmeTndeckoe 3HaudeHue KoaddmuuneHTa nponyckaHus cBeTa B
N3MepUTENbHOM CEKLUM AN ONTUYECKOro NyTu Yepes AbiM Ha NpoTskeHun 1 M 3a
nepuog ¢ 20-1 no 60-10 MUHYTY C MOMEHTa Havara UCMbITaHUA OOIMKHO BbiTb He
meHee 20% (MHOMKaTOPHOE 3HaYeHnE).

29 lNpepenbHble OTKNOHEHUSA N3MepsieMblX
napameTposB

[MpenenbHble OTKITOHEHUST M3MepsieMblX MapaMeTpoB TpaHcqopmaTtopoB OT
HOPMMPOBaHHbIX HE AOSPKHbI MPEBbILATh 3HAYEHUI, yKasaHHbIX B Tabnmue 2 TOCT
P 52719.

30 3awmTa OT NPAMOro CornpMKOCHOBEHMUSA

TpaHcopmaTop, KOHCTPYKLMS KOTOPOro He npeaycmatpvBaeT 3awmry oT
NPSAMOro CONPUKOCHOBEHUS, OOIMKEH ObITb CHABXEH XOPOLLO BUANUMBIM 311IEMEHTOM
(NpeoynpexparowyMm nrakatom wunM  crneymanbHbIM - 3HAKOM), 0BO3HaYaroLLmm
OMacHOCTb U BbINOMNHeHHbIM B cooTBeTcTBUM ¢ [OCT P 12.4.026.

31 CteneHun 3awnThbl, odbecneynBaemblie
obono4ykamu
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KoHCTpyKumsi  0oBonoykm  (KoXyxa) 3aBUCUT  OT  MecTa  YCTaHOBKM
TpaHcdopmaTopa M YCHOBUIA OKpYXatoLen cpegbl. TUn KoXyxa AO0SpKeH ObiTb
onpeaerieH CooTBeTCTBYOLLEN cebinikon Ha [OCT 14524*.

* Ha Tepputopun Poccuiickon ®degepauun OOKYMEHT He [LeEWCTBYeT.
Hencteytor [OCT 31.111.41-93, TOCT 31.111.42-83, 3aecb M Aarnee no TeKCTy. -
MpumeyaHue narotoBuTens 6asbl 4aHHbIX.

32 BbiBOA 3a3eMneHus

TpaHcdopmaTop AomkeH ObiTb CHabXeH BbIBOAOM AN NOACOeAUHEHUS
NpoBOAa 3aLMTHOrO 3a3eMrieHnsi. Bce HemsonmpoBaHHbIe MeTannM4yeckue vacTu,
He HaxogsiluMecsi NnoAd HanpsbkeHWeMm, OOMkHbl OblTb COeAMHEHbl C BbIBOAOM
3a3eMIeHus.

33 CBepeHms, yKa3sbiBaeMble NpU 3anpocax u
3aKasax

Tpebyemblie npu 3anpocax u 3akasax ceegeHus npuBegeHol B TOCT 30830
(npunoxeHue A).

NMpunoxeHune A (cnpaBo4yHoe). BBoa B
aKcnnyarauuio U 6e30nacHOCTb CyXux
TpaHcopmaTopoB

MpunoxeHne A
(cnpaBo4HOe)

A1 NHCTpyKUuuM n pykoBoaCcTBa MO 3KCnnyatauum

M3rotoButenbs  OO/MmMKeH  NpefocTaBUTb  3aKasuuKy — MHCTPYKUMM MO
aKcnnyatauun, cogepxaume TpeboBaHMS K YCTaHOBKE, TPaHCMOPTMPOBAHMIO,
MOHTaXy, TEXHUYECKOMY OOCIy>XMBaHUIO W 3KCNSyaTauuu, B YaCTHOCTU npwu
nocTaBKe OnbITHOrO obpasua Ans AaHHOro 3akas4vuka. Ecnv nHoe He oroBopeHo B
KOHTpaKTe, pekoMeHOyeTCs nepefadya 9TUX MartepuanoB 3apaHee, Ha CcTaguu
3aKkasa, YTobbl AaTb BO3MOXHOCTb 3aKa34yuKy MpOBEPUTL NPaBUSIbHOCTb YCTAHOBKU
1N 06NerdnTb OpraHn3aLunio TPaHCMNOPTUPOBAHUA Y MOHTaXa, €CITN 3TO BO3MOXHO.

A2 BBop B akcnnyatauuio

A.2.1 O6Lwue nonoxeHuns
besonacHOCTb NpU NPUMEHEHUN TPaHCopMaTopa MOXET ObITb pacCMOTPEHA C
pa3HbIX CTOPOH:

a) BHYTpeHHsAA 6e3onacHOCTb TpaHcdopmaTtopa C Lefblo UCKIIYEHUsT OnacHbIX
CobbITWI BCNEeACTBUE BHYTPEHHNX MOBPEXOEHNN;
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b) 6e3onacHOCTb BCMeAcTBME MNOCMEeAOBaTENbHOCTUM  NpeaynpeauTeribHbIX
MepPONPUATUA OT HEU3BEXHBIX COBbLITUN;

C) OrpaHnYeHmne NnocrneacTBuUiA BHELLHUX COBbITUN.

HauvoHanbHble 3aKOHbI U perniaMeHTbl LOMMKHbI YCTaHaBMMBaTb MEPONpUSTUS
MO NoBbILEHNIO 6e30MaCHOCTH MO YKa3aHHbIM Bbllle nepedncneHuam b) u c).

HauuvoHanbHble cTaHdapTbl onpefenstoT HeobxoauMble K pacCMOTPEHUIO
TpeboBaHMSA K yCTaHOBKE.

Cregyroume nogpasfensl coaepXaT HEeCKOSNbKO MNPUMEPOB MEPONpUATUN,
KOTOpble [AO/kHbl ObiTb MPeanpuHATBHl  M3rOTOBUTENEM U 3aKa3yMKOM  AO5is
obecneveHnss NPUeMNeMoro ypoBHsi 6e30nacHOCTW.

A2.2 BHyTpeHHAA 6e30nacHOCTb

BoinonHeHne TpeboBaHUKW, coaepXawmxca B  HACTOAWEM CTaHOapTe,
obecneunBaeTr HeOOXOAMMYHD HaOEXHOCTb MNPOTUB BO3HUMKHOBEHUSI BHYTPEHHUX
noBpexgeHnn B TpaHcdopmaTope. Ha  OCHOBHble COCTaBHble 4acTu
pPacnpoCTPaHAKTCA COOTBETCTBYHOWME cTaHAapTbl. JOrmkHbl OblTb BbIMNOSHEHbI
WHCTPYKUUN W3FrOTOBUTENA MO Harpy3o4HOM CrnocobHOCTUM W pykoBoACTBa MO
Harpyske, pernameHTupyemMble HaunoHanbHbIMU CTaH4apTamMu.

Mpun aTOM crnegyeT NPUHATL BO BHUMaHWE criegytoLLee:

- YPOBHU U30MSLUN N UCNbITAHUS;

- MakcuMarsibHOe TenroBblAeNeHne Npu rapaHTUPOBAaHHLIX U NOSTyYEeHHbIX Npn
NCMbITaHNAX NOTEPSX;

- MakcumarsnbHyo TemnepaTypy npu aKkcnyaTauuu,

- cuctematmyeckoe obcnyxmBaHue TpaHcdopmMaTopa, ero COCTaBHbIX YacTen U
3alLMTHBIX YCTPOWUCTB;

- WHCTPYKUMM NO SKcnfyatauum [OIpkHbl CcoAepXaTb PyKoOBOACTBO MO
TEXHUYECKOMY 0B CYy>KMBaHUIO B 3aBMCUMOCTU OT COCTOSIHUS 000pYyA0BaHuS;

- MUCnonb3oBaHMe TpaHcdopMmaTtopoB kKrnacca F1 B criydae BepoOsiTHOCTU
BO3HMKHOBEHWS NOXapa (BHELUHEro Ui BHYTPEHHETO).



A2.3 Mepbl 6e3onacHoC™ nNpu BBOAE B 3KCNMyatauuio

OTWU Mepbl YCTaHaBNMBAalOTCHA HaUMOHalNbHbIMW 3aKOHaMK, perfnameHTamm wm
cTaHgapTamu.

[MPOEKTUPOBLUMKIN 3NEKTPOYCTAHOBKM AOSPKHbI, MO KpanHen Mepe, pacCMOTPETb
crefylowmmn nepeyeHb BONpOCOB:

- CNOCOBHOCTb  CUCTEMbl  OXflaxOeHws nogaepiuBaTtb  Temnepatypy
OKpY>KatoLLIEro BO3ayxa Hke yCTaHOBMEHHOro HanbonbLero npegena;

- HaAexaLlyro 3awmTy OT rPO30BbIX U KOMMYTaLNOHHBIX NepeHanpsi»KeHun;

- 3aWMTy OT CBEPXTOKOB M HEOBXOAMMYK CTOMKOCTb TpaHcdopmaTopa npu
KOPOTKUX 3aMblKaHUSIX;

- Apyrve 3awuTHble YCTPOMCTBA Ha CaMoOM TpaHcdopmaTope (KOHTaKTbl Ha
yCTpOMCTBAX TemnepaTtypHOM MWHOMKAUUM W Np.) U 3feKTpoycTaHoBKe (pene,
npegoxpaHuTeny u np.);

- PUCKM UM MOCNEACTBMUS, MPOTUBOMOXAPHbIE MEPONPUATUS NpU  noxape,
BO3HMKaKOLWEM B cCaMOM TpaHcdopMaTope unm B 4pyrmx MecTax;

- OrpaHudeHve pgocTyna [nns NpedoTBpaleHUs KOHTakTa C  YacTamu
TpaHcdopmaTopa, HaXOAAWMMUCS NOL4 HanpshKeHWeM, UM HarpeTbiIMKU YacTsaMu U
A9 OrpaHNYeHnst NPUCYTCTBUSA NoAEN NP aBapuu;

- OrpaHnYeHne pacnpocTpaHeHUs Lyma 3a rnpegenamMmm yCTaHOBKY;

- Ana wvH 1 kabenenm MOXET oKasaTbCs HeobxoouMbIM  OrpaHuyeHue
MarHUTHOro Nnosns;

- MepOonpuUATUA MO NPeSoTBPALLEHMIO 3arpA3HEHNS OKPYXatoLLEero Bo3ayxa;

- NpeaoTBpaLleHNe BblAeNeHNs U HAKOMNEHNS ra3os.

A24 T[poeKMpOBLUUKHU 3NEeKTPOYCTAaHOBKU  AOJXHbI obecneuynTb
cneaylowme MeponpusaTa:

- JOCTaTOuYHY) BEHTUNAUMIO AON9  COXpaHeHust Temnepatypbl  BOKPYr
TpaHcdopmaTopa Hwke npegena, ykasaHHoro B 4.2.3, ecnM WHoe He
NpeayCMOTPEHO CorfaLlleHneM Mexay U3roToBuTerNieM 1 3aKkasvymKom;

- Hagnexawme mepbl ONs NOAOepXaHUA TeMnepaTypbl OKpYXaroLero Bo3ayxa
BblLLE HXHEro npeaena, ykasaHHoro B 4.2.3, eCrnv He OroBOPEHO MHOE;

- Hagnexatllyto 3amTy OT nepeHanpsXeHun.

Mpumeyanne - [omkHo ObiTb  oOOpaweHo ocoboe BHMMaHMe Ha
nepeHanpsixeHus, BO3HMKaOLLMe npwv OTKIMHOYEHUN BblKStovaTenem
HaMarHM4MBaloLLEro ToKa TpaHcgopmMaTopa paHee ero eCTeCTBEHHOro rnepexoaa
yepes Hymnb. Takue nepexofHble NpPouecCchl YacTo MOBTOPSATCH HECKOSIbKO pa3 B
TeYyeHne ogHOWN ornepaumn OTKIIOYEHNA C BO3pacTaHNEM MaKCUMaribHbIX 3Ha4YeHUn
HanpsKeHUs;

- HanMyne YCTPOMUCTB WM CUCTEM AOfs  HEMEONEHHOro OTKIIYeHus
TpaHcdopmaTopa OT NUTaloLLEn CeTU B Criydae npoTekaHus 60sbLIMX TOKOB;

- 3aWMTY OT HarpeBa pacnoroXkeHHbIMK BOMN3M MCTOYHUKaMK Tenna;

- MUHUMaribHOEe KONIMYEeCTBO "KapMaHOB" sl BO3MOXHOIO HaKorsmeHusa gbiva m
rasa;

- OrpaHUYEHHY0 AOCTYMHOCTbL A58 6e3onacHoCTY;

- OrpaHNYeHne ypoBHS 3ByKa CHapYy»u YyCTaHOBKWU, €CIM 9TO HEOOX04MMO;

- OrpaHW4YyeHMe YPOBHA  MarHUTHbIX nonen (rmaBHbiM  obpas3om  OT
COeAVHUTENbHbIX MPOBOAOB W LUMH) BOKPYr YCTAHOBKW MOCPELCTBOM 3KPaHOB Ha
YCTaHOBKE N Hagnexalumx pacCTOSHUN.

NMpunoxeHune [A (o6a3atenbHoe). lpaBuna
NpUeMKun



Mpunoxenne OA
(ob6si3aTensHoe)

(TpeboBaHMA [aAHHOTO MPUIIOXEHMSA OOMNOMNHAT TPeboBaHNS MeXayHapOL4HOro
ctangapta MOK 60076-11:2004 ¢ uenbio y4eTa OCHoBOMoOMarawmx CTaH4apToB,
pencteyoumx B Poccurckon Penepaunmn 1 yctaHaBMBaroLWMX Npasunia npuemMKu
TpaHcdopmaTopos.)

OA.1 O6Lwume nonoxeHus

[ns KOHTpons COOTBETCTBMSA TpaHcdopmaTtopa TpeboBaHMAM HaCTOSALLErO
CcTaHaapTa YCTaHOBIEHbI Creayolme npasuna npueMKu U KaTteropum UCnbITaHWIA:
NpMeMo-caaTouHble, TUMOBbIE N Nepuognyeckue.

OA.2 NMprnemo-caaTtoyHble UCNbITaHUA

OA.2.1 Tlpnemo-coaTtodHbIM  UCMbITAHUAM A0SKEH OblTb MOABEPrHYT Kaxabiv
TpaHcdopmaTop.

OA2.2 Tlepea npuveMo-cOaTOYHbIMU  MCMNbITAHUAMW  HEOBXOAMMO MPOBECTU
BHELWUHMA OCMOTP TpaHcdopMmatopa W MNPOBEpPKY Ha COOTBETCTBME paboynm
yepTexam.



OA.2.3 T[lporpamma nNpuMeEMO-COATOYHbIX WCMNbITAHWA  [OIDKHA  cogepXaTtb
criegyloume NnpoBepKK, UCMbITaHUSA N USMEPEHUS:

- NpoBepKy KoadpdmumeHTa TpaHcopMaumn 1 rpynnbl COEANHEHNST 0BMOTOK
(npoBoguTCA cornacHo pasgeny 16);

- MCMNbIT@HWE 3NEKTPUYECKOM MPOYHOCTU  U30MNALUUN  NPUSIOKEHHBIM U
WMHOYKTUPOBAHHBbIM NEepeMEHHbIM HanpsXeHneMm (MpoBOAMTCSA COrfacHO pasgeriam
19 n 20);

- U3MEepeHne XapaKTEPUCTUK YaCTUYHbIX paspsgoB (MPOBOAUTCS COMAcHO
pasgeny 22);

- MPOBEPKY NOTEPb M TOKA XONoCTOro xofa (MpoBoanTCs corracHo pasgeny 18);

- NPOBEPKY MOTEPb W HanpPsKeHWUs1 KOPOTKOrNO 3aMblKaHUS Ha OCHOBHbIX
OTBETBMEHMAX A8 BCeX nap 0OMOTOK TpaHCcHopmaTopoB (MPoOBOAMTCS COrfiacHO
pasgeny 17); ana TpaHcdopMaTopoB MOLWIHOCTbIO He 6ornee 25 kKBA pgonyckaetcs
NPOBOAUTL 3TY NPOBEPKY BbIGOPOYHO M3 NapTuM TpaHCGOPMaTOpPOB OA4HOro Tuna,
Npy 3TOM YUCIIO TpaHCOpMaToOpOB B NapTUM U NpaBunia NPOBEPKU OOSMKHbI ObITb
onpegeneHsl B HL Ha KOHKpeTHbIe TpaHCopMaTopbI;

- ucnbiTanmne yctponcts PIH (ecnm umetotcsa) B cbope ¢ TpaHcopmaTopoMm B
creaytoLlem obbeme:

npoBepka mnocriegoBaTefNlbHOCTU  OEUCTBUS  KOHTaKTOB, €CIM  OHa He
npoBoaunack 40 ycTaHoBkM ycTponcTtea PINH Ha TpaHcdopmaTtop,

npoBepka NPaBUSIbHOCTU COYSIEHEHMSI MOHTUPYEMbIX Ha TpaHcdopmarTope
cocTaBHbIX YacTen yctpouncTsa PIlH,

M3MEepPEHMEe KPYTALLEroO MOMEHTa Ha Barly npuBoda C MNPOBEpPKoW paboThl
MeXaHN4eCKon 61I0KMPOBKM PYYHOTO yrpaBreHus,

npoBepka MNpaBuibHOCTU paboTbl GIOKMPOBKM 3MnekTpoaBuratend npuesoaa,
nposepka yctponctea PIH noa HanpshkeHvem nytem 4-5-kpaTHOM MPOroHKWM Mo
BCEMY AunanasoHy perynmpoBaHuns;

- M3MEepeHus Ccrieaylwmx napaMeTpoB AfS CpaBHEHUs C pesyrbTaTamu
N3MepPEHNI NX B SKCMnyaTauum:

COMNpOTMBIIEHNST OOMOTOK MOCTOSIHHOMY TOKY (MPOBOAMTCS COrMfacHoO pasgeny
15),

AN3NEKTPUYECKNX NapaMeTpoB U3onsaunm (CoNnpoOTUBIIEHUS N30MNALUN, TaHreHca
yrrna QuanekTpuyeckux noTepb U eMKocTn, nposogutcs cornacHo FOCT 3484.3),

NoTepb XOSIOCTOro Xoda nNpu MasrioM HanpskeHun Ana TpaHcdopmaTopoB
MoLuHocTho 10 MBA n 6onee (npoBoantcst cornacHo pasaeny 18).

OA.3 TunoBble UcnbiTaHUA

OA.3.1 TunoBbIM WUCMbITAHNUAM [0SPKeH ObiTb MNOABEPrHYT TpaHcdopmaTop
€QVHWYHOrO npou3BoAcTBa, obpasey (o6pasubl) M3 ONbITHOA NapTUM  Ha
COOTBETCTBME TPeOOBaHNAM HACTOSLLEro CTaHaapTa.

OA.3.2 lMporpamma TUMNOBLIX UCMbITAHUA OOSKHA COAepXaTb YKasaHHble HWKe
NCMbITaHUSA N NMPOBEPKMN.

HA.3.2.1 UcnbiTaHus, npoBepku 1 namepenunsa no OA.2; npy 3TOM AONOSHUTESNBHO
crieqyeT NpoBOAUTb U3MEPEHWE NOTEPb U HanpPsXXeHUA KOPOTKOro 3aMblKaHUsA Ha
KpamHUX OTBETBIIEHUSAX.

OA.3.2.2 WcnbiTaHue 3nekTpu4eckom MNPOYHOCTU  U3ONALUU  HaNPSKEHUSIMN
rPO30BbIX UMMNYIbLCOB (MPOBOAMUTCS COrmnacHo pasaeny 21).

[A.3.2.3 UcnbiTaHne Ha HarpeB (NpoBOAUTCS corracHo pasaeny 23).
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[A.3.2.4 AkycTudeckue ncnblTaHns (MPOBOAATCS COrriacHo pasgerny 24).

OA.3.2.5 lpyemka B 4YaCcTU CTOMKOCTU MpPU KOPOTKUX 3aMblKaHUAX W yOapHbIX
TON4YKax TOKOM (MPOBOAMUTCS cornacHo pasgeny 25).

OA.3.2.6 WcnblTaHMa Ha CTOMKOCTb K BO3OEUCTBUSIM  OKpYXatollen cpeqpbl
(npoBogsATCA cornacHo pasgeny 26).

[A.3.2.7 KnumaTtudeckune ucnblitaHus (MpOBOASTCS COrnacHo pasaeny 27).

[A.3.2.8 NcnbiTaHna Ha noxapHyto 6e30nacHOCTL (NPOBOAATCA COrnacHo pasgeny
28).

HOA.3.2.9 VcnblTaHna Onsi NpoOBEPKM KOXyXa Ha COOTBETCTBME YCTaHOBIIEHHOW
cTeneHu 3awmThbl (NpoogAaTcs cornacHo [OCT 14524).

OA.3.2.10 W3mepeHne COMpPOTMBIIEHUS HYNMEBOW MOCneaoBaTenlbHOCTU - ANg
TpexdasHbiX ABYXOOMOTOYHbIX TpaHcdopMmaTtopoB 6e3 OOKOBbLIX SiPM, MMELLMX
cxemy coegnHeHns oomoTtok YH/[ (cornacHo TOCT 3484.1), B ocTanbHbIX Criydasx
Takue nsMmepeHus NposodAT no TpeboBaHMIo 3akasyumKka no COornacoBaHHOW C HUM
MeTOAUKeE.

[A.3.2.11 lNpoBepka macchl (B3BeELLUMBaAHMEM) A51s1 TpaHCOpMaToOpOB MOLUHOCTbBIO
0o 1,6 MBA BKMIOYUTENBHO (MPOBOAMTCS NO METOAUKE U3FOTOBUTENS).

HA.3.3 [onyckaeTcs He npoBoguTb crneywoume Buabl TUMOBbLIX UCMbITAHUA Ha
OCHOBE CpaBHEHMS C TpaHCOPMaTOPOM aHarormM4yHON KOHCTPYKL MM (NPOTOTUMOM),
M3rOTOBMEHHLIM Ha TOM e nNpPeanpusaTMmM W YCNEeWHO BblAepXKaBLUMM
COOTBETCTBYIOLLWME UCMbITaHWS, eCinv COBIOAEHbI YCIOBUA, NEPEYNCTIEHHbBIE HIDKE:

- UCMbITaHME Ha HarpeB - ecnM paccmMaTpuBaeMbii TpaHcdopmaTop UMeeT
MOLLHOCTb, pPaBHYK UM MeHbLUyto (HO He Bonee 4yem BOBOE), YeM ero NpoToTun,
aHarnorMyHble KOHCTPYKLUM OBMOTOK WU MarHUTHOW CUCTEMbI, BUA OXIIaXOEHWs,
KOHCTPYKLMIO  OXMaxgawlwen Cuctembl, a MpeBbIEHNa  TemnepaTtypbl
paccMmaTtpuBaemoro TpaHcdopmMmartopa no CONoCTaBUTENbHOMY pacyeTy C y4eToM
pesynbTaTtoB WCMbITAHMW Ha HarpeB nNpOTOTMNA COOTBETCTBYOT HOpMawm,
npuBeaeHHbIM B 11.1;

- UCMbITaHWE 3NEKTPUYECKON NPOYHOCTU U3OSNALUN HAMNPSPKEHUSMM TPO30BbIX
MMMNYNbCOB - B Ccrydasx, npegycMoTpeHHbix TOCT 1516.3;

- UCMbITAHUA Ha CTOMKOCTb MPU KOPOTKOM 3aMblkaHUM - B Chyyasx,
npegycMoTpeHHbIX TOCT P 52719;

- NCNbITaHUA ONS NPOBEPKM KOXyXa Ha COOTBETCTBME YCTAHOBIEHHOW CTEMNEHU
3aWmTbl - eCnn paccMmaTprBaeMbli TpaHCdopMaTop M NPOTOTMN UMEIT 3alUMTHbIE
000Mo4YKKN (KOXKYXM), MOEHTUYHbIE NO KOHCTPYKLMU M TEXHOSOrMYEeCKoOMy npoueccy
N3roTOBINEHWS;

- aKyCTUYecKMe WUCMbITaHUa - ecnvM paccMaTpuBaemMbli TpaHCcdopMaTop W
NPOTOTMN UMEKT UAEHTUYHbIE MarHUTHbIE CUCTEMbI, aKTUBHbIE YacTU U CUCTEMbI
OXNaXdeHnsl, a HOMMWHaNbHas 4YactoTa W WHAOYKUMS B MarHUTHOM cucTeme
paccMaTtpuBaeMoro TpaHcdopmaTopa He Bbille, YeM Y NpoToTumna.

OA.4 lNepnoaunyeckue ncnbiTaHnA
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OA.4.1 Tlepnognyeckmm uCNbITaHUAM cregyeT noaBepratb  TpaHcopmaTopsl
CEepUIHOro Npon3BoAcTBa B 00 beMe TUNOBbLIX UCTbITAHUIA N NMPOBEPOK.

McnbiTaHua wusonauum  OomkHbl ObiTb  NpoBeaeHbl B 06beMe  TUMOBbIX
MUCMbITAHUA, 3@ WCKIMIOYEHNEM WCMbITAHUA U30MAUMM  HaNPsHKEHUAMU TPO30BbIX
MMMNYSbCOB.

HA.4.2 Tlepnognyeckme ucnbiTaHUsa crieqyeT NPpOBOAUTL HE pexe OL4HOro pasa B 5
neT ans TpaHcopmaTopoB MoLLHOCTLI0O MeHee 10 MBA 1 ogHoro pasa B 8 net gns
TpaHcdopmaTopoB MowHocTbio 10 MBA 1 Gonee. JONONHUTENBHO OOMKEH ObITb
NpoBeAEH KOHTPOSb NoKasaTenen HagexHOCTU.

OA.4.3 [onyckaeTcs He MpOBOAUTL MNEPUOAMYECKME WUCMbITAHUMA Ha Harpes,
CTOMKOCTb MPU KOPOTKOM 3aMblKaHUN U CTOMKOCTb K YAApPHbIM TOSYKaM Harpysku,
NPOBEPKN KOXyXa Ha COOTBETCTBME YCTAHOBIEHHOW CTEMNEHW 3aumTbl, a TaKxe
aKyCTUYeCKne WUCMbITaHUs U NpoOBepKy Macchbl  (B3BELUMBAHMEM), €Ciu
AOKYMEHTanbHO MOATBEPXKOEHO OTCYTCTBME peknamauui O BbIXoAax M3 CTpos
TpaHcopmMaTopoB B 3KCNSlyaTauun, CBA3aHHbIX C AedeKkTaMn KOHCTPYKLUN Uinn
M3rOTOBSIEHMS, @ TaKXe B TeX Criydasix, €Cfiv MNpOoM3BOACTBO aTTECTOBAHO MO
cucteme kadecta B cootBetcTBum ¢ TOCT P NCO 9001*.

*

Ha Ttepputopun Poccuiickon ®Pegepaumm [LOKYMEHT He [OENCTBYeET.
Oencteytor TOCT ISO 9001-2011. - MNMpumeyaHue narotoButens 6asbl JaHHbIX.

OA.5 Ecrim npyn ucnbiTaHnsx XoTs 66l OAUH U3 NapaMeTpoB TpaHcdopmaTopa He
Oyoer cooTBeTCTBOBaTb TpeboBaHMsAM HacTodwero ctaHgapta wwvm HO Ha
KOHKPETHbIN TpaHcopmaTtop, TO MOCrie YCTPaHEHUs NPUYMHbI BO3HWKHOBEHWUS
AedeKToB  NPOBOAAT  MOBTOPHbIE  UCMbITAHMA  NapamMeTpoB MO MYHKTY
HEeCOOTBETCTBUS U APYrUM NYHKTaM, 3aBUCUMbIM OT BHOCMMOTIO U3MEHEHUS.

Ecrv TpaHcdopmaTop He Bblaepxasi UCMNbITaHUA Ha CTOMKOCTb MPU KOPOTKOM
3aMblKaHUM WM yaapHbIX TOMYKax TOKOM WU3-32 MOBPEXOEHUS TOSbKO OOHOro
3rileMeHTa, TO MO COIMMacoBaHUIO C 3aKa3yYMKOM [OrycKaeTCcA He MpoBOAUTb
NMOBTOPHOE WUCMbITAHWE, €CIM U3rOTOBUTESb FapaHTUPYET YCTPaHEHWE MNPUYUHDBI
NOBPEXOEHNs 3a CYEeT MNPUMEHEHUA [OOMNOSHUTENbHBIX Mep, MPOBEPEHHbIX Ha
Modensx WM Ha  OPYrMX  UCMbITaHHbIX  TpaHcdopmartopax aHanorm4yHom
KOHCTPYKLIUWN.

Ecrm ons yctpaHeHna npuymH AedeKToB UM OLEHKM pe3yrnbTaToB UCTbITaHWU
Ha CTOMKOCTb MpWU KOPOTKOM 3aMblkaHMM npoBoaunacb pasbopka MarHUTHOW
CUCTEMBI, TO AO0MNYCKaTCA NpeferibHble OTKIMOHEHUS U3MepsieMbiX napameTpoB
noTepb M TOKa XONOCTOr0 Xoda OT HOPMUPOBAHHbLIX 3HadYeHun 25% wn 60%
COOTBETCTBEHHO.

HOA.6 [onyckaeTcs npoBOAUTb pasfindHble BUObl TUMOBLIX U NEPUOLUNYECKUX
MCNbITAHUN Ha OOHOM WM HECKONbKMX MpenCcTaBUTENbHbIX obpasuax [aHHOro
TpaHcopmaTopa OgHOro 3aBoga-U3roToBUTENA, 3@ UCKITKOYEHNEM UCTbITAHUA Mo
pasgenam 26-28, KoTopble A0MkHbI ObITb BbINOSIHEHLI HA OAHOM U TOM Xe obpa3sLe.

TpaHcopmaTopbl, MMelwme OTinuMa B 0OO3HAYeHWUM, HO OAWHAKOBbIE
KOHCTPYKTUBHbIE NapamMeTpbl MPUMEHUTESTIbHO K KOHKPETHOMY BUAY WCMbITaHUN,
MOryT ObITb pacCMOTPeHbl Kak npeacTaBuUTerNbHble obpasubl Afs OaHHOrO Buaa
NCTbITaHUN.

OA.7 TlpoToKkomnbl TUMOBbLIX WU NEPUOANYMECKMX UCMbITAHWN, a Takxe pesynbraThbl
onbiTa KOPOTKOrO 3aMblkaHuWs MO da3am (HanpsbKeHWsl, TOKW) OOIPKHbl BObiTb
npeabsaBreHbl 3aKkas34yumky no ero TpeboBaHuto.
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NMpunoxeHune [1b (o6s3aTtenbHoe). TpeboBaHUA
K COCTaBHbIM 4acTAM, KOMMNJIEKTHOCTM!,

MapKUPOBKE N YNaKoBKe, OXpaHe OKpyXaroLieun
cpeAbl, HAAEXHOCTU U rapaHTUM U3roToBUTENSA

Mpunoxenne [1b
(obssaTenbHoe)

(TpeboBaHusa [aHHOIO NPUIOXEHUSA OOMONHAT TpeboBaHUS MeXayHapO4HOro
ctangapta MOK 60076-11:2004 ¢ uenbio y4eTa OCHOBOMoOMararwmx CTaH4apToB,
aencreytoumx B Poccuinckon depepaumm n ycTaHaBnmBarwmx TpeboBaHUA K
COCTaBHbIM  4acTsIM, KOMMJSIEKTHOCTM, MAapPKMPOBKE W  YNaKoBKe, OXpaHe
OKpY>KatoLLen cpeabl, HAOEXHOCTU U rapaHTUM U3roTOBUTENS.)

TpeboBaHust K COCTaBHbIM YacTAM, KOMMSIEKTHOCTH, MapKMPOBKE N yNaKoBKe,
OXpaHe OKpyXarowen cpefbl, HaOEeXHOCTU WU rapaHTUM MU3roTOBUTENS AOSDKHbI
cootBetcTBoBaTh [OCT P 52719.

NMpunoxeHune [1B (cnpaBo4Hoe).
OpuruHanbHbIN TeKcT nonoxeHnn MIK 60076-
11:2004, koTOpPbLIE MPUMEHEHbI B HACTOSILLEM
cTaHAapTe C U3MEeHEeHMeM UX coaepKaHusa ans
yyeTa TeEXHUYECKUX OCODEHHOCTEM OOBbEeKTa
cTaHpapTu3auuu, NpuHATbLIX B Poccnmnckon
dPepepauuun

Mpunoxerve 1B
(cnpaBo4Hoe)

[OB.1 Temnepatypa oxnaxaarlLiero Bosayxa

TemnepaTypa oxraxgaroLLero Bo3gyxa He JOrmkHa ObITb BbILLE:

40 °C B ntoboe Bpems;

30 °C B cpeaHem B Hanbonee Tensbi Mecsil;

20 °C B cpeaHeM B TeYEHME roga 1 He O0SPKHA ObITb HUKE:

-25 °C pnsa TpaHcdopMaTopoB Hapy>KHOW YCTaHOBKY;

-5 °C gns TpaHcopMaTopoB BHYTPEHHEN YCTAHOBKM,

npuyeMm cpegHemMecsvyHble W CpedHEerodoBble  3HaYeHWst  onpeaensatTca
cornacHo nyHkTy 3.12 MOK 60076-1.
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[0B.2 ®opma KpMBOU NUTAKOLLE IO HaNPAXeHUsA

dopma BOSfHblI MNUTAOWEro HanpskXeHUa AofkHa ObiTb  NpubnmnanTensHo
CUHycouaasnsHOMW.

MpumevaHne - JT10 TpebGoBaHMe OObLIMHO He SABMSETCA KPUTUYHLIM ANS
OOMbLIMHCTBA nNUTAlOWMX CeTen, HO NoAnexuUT npoBepke B YCTaHOBKaX,
npeaHasHayeHHblX Ana  npeobpasoBaTernbHbIX Harpy3ok. B atmx cnydasax
NPYHUMaEeTCA 3a NPaBuUIio, YTO HEe AOIMKHO ObITb HM Bonee 5% obLwero coaepxaHns
rapMoHuK, HU 6ornee 1% 4eTHbIX rapMoHuK B cooTBeTcTBuMM ¢ MOK 61000-2-4.
Takoe e 3amMeyaHuMe OTHOCUTCS W K TrapMOHMKaM TOKa C TOYKU 3peHus
Harpy304HbIX NOTEPb U NPeBbILEHNsI TeMnepaTypbl cornacHo MOK 61378-1.

[OB.3 HecummeTpusa TpexcasHOro nuTaroLero Hanpsi>ke HuA
[na TpexdasHbiX TpaHC(oOpPMaTOPOB CUCTEMA MUTAKOLLMX HAMNPSXXEHUN LOSmKHa
ObITb NPUBNN3NUTENBHO CUMMETPUYHOM.

[OB.4 dnektpomMmarHutHaa coBmecmmmocTs (OMC)
TpaHcdopmaTop OOMKeH CyYMTaTbCA MacCUMBHBbIM 3NIEMEHTOM B OTHOLLEHUW
N3My4YeHUs N BOCMPUNMYMBOCTU K 3NIEKTPOMArHUTHbIM BO3MYLLIEHUSAM.

MpymevaHve - MNMyHkT [OB.4 cooepXuT opurMHanbHblA TeKCT nyHkTa 4.3 MOK
60076-11.

[B.5 YcnoBusa tpaHcnopTMpoOBaHUA U XpaHeHUA

Bce TpaHcdopmatopbl A0MKHbI ObITb NpUrogHbl ONs TPaHCMOPTUPOBaHUSA U
XpaHeHus1 Npu TemnepaType oKpyxaroLero sosayxa o -25 °C.

N3rotoBuTEnb AOmKeH ObiTb NPOMHGOPMMPOBaH 006 OXMOAeMbIX YPOBHSAX
yAapoB, BUOpaL i U HAKITOHOB OT BEPTMKanM nNpy TpaHCNOPTMPOBaHMN.

[0B.6 OtBeTBNEHUA

MpumeHnmbl TpeboBaHua pasgena 5 MOK 60076-1. [MpeanovtutensHbIM
AnanasoHOM perynMpoBaHus SBNSeTCs:

1+5% npu cTyneHsax +2,5% (5 cTyneHen perynmposaHus)

nnm

15% (3 cTyneHun perynMpoBaHusi).

Boibop oTBeTBrieHMss  OOMKEH  OCYLWECTBRATLCA  MpU  OTKIKOYEHHOM
TpaHcdopmatope MyTeM  NepecTaHOBKM  MepemMblyek WM YyCTpOUCTBa
nepeknoyeHns 6e3 Bo3dyxaeHua (MN6B).

IB.7 CxemMbl coegnHEeHUN

Mpn oTCcyTCcTBMM chneumanbHbiXx TpeboBaHMM 3akas3uvka TpaHcdopmaTop
OOIKEH MMETb CXeMy COeAWMHEHWUsI "TPeyrofibHWK - 3Be3ga C Hyrem" c rpynnamu
coeauHeHnss 5 unm 11 cornacHo pasgeny 6 MOK 60076-1. BoiBog n oTBOAbI
HeWTpann OOmkHbl OblTb paccyuTaHbl Ha MNOSMHbIA a3HbIM HOMWHArbHBIN TOK
0B6MOTKMW.

[B.8 CTONKOCTb Npn KOPOTKUX 3aMblKaHUSAX

TpaHcdopmaTtop AorkeH yaoBnetBopsaTb TpeboBaHnam MOK 60076-5. Ecnm
3aka3unk TpebyeT npoBedeHVs UCMbITaHUA ONS MNOATBEPXOEHUS BbINOMHEHUS
3T0ro TpeboBaHNs, 3TO AOIMKHO ObITb YKa3aHO B KOHTPAKTE.



[0B.9 HommHanbHas MOLWHOCTL

HomMuHaneHass MOLUHOCTb COOTBETCTBYET ASUTENbHOMY pexuMmy paboThbl;
BMECTe C TeM Cyxue TpaHCdopMaTopbl, COOTBETCTBYIOLME HACTOSILLEMY
cTaHgapTy, MoryT ObiTb neperpykeHbl B COOTBETCTBMM C YKa3aHWsIMM MO
neperpyske, gaHHbiMn B MOK 60076-12.

[B.10 PaboTta npu HanpsiXeHUU Bbille HOMUHaNbLHOIro

Mpn npeanucaHHoM 3HaveHun Ly, TpaHcdopmaTop AoSpkeH GbiTb crocobeH
pabotatb 6e3 noBpexaeHns BCrieacTBMe NepeBo3byxaeHus, ecnm KoaduuneHT
TpaHchopmMaumm U YacToTa MpeBbLIWAT COOTBETCTBYHOLME HOMUHArbHbIE
3Ha4yeHust He 6onee 4Yem Ha 5%.

Mpumedanwue - 3Tn TpeboBaHNS NPUMEHNMbI TOMNBbKO ArS OTHOCUTENBHO PEAKMX
crnyvaeB paboTbl B TEYEHWE OrpaHUMYEHHOro nepuoga BPEMEHM, Hanpumep npu
aBapWHbIX YCNOBUAX paboTbl UM 9KCTPEMaribHbIX MUKOBbLIX Harpy3Kax.

[AB.11 Tabnuyka HOMUHaNbHbIX AaHHbIX

aB.11.1 Tabnwuyka HOMUWHanNbHbIX  AaHHbIX, 3aKpensieHHas Ha
TpaHcc opmaTope

HoMuHanbHbIE BblAEPKMBaEMbIE HANPSPKEHMS A5 BCEX OOMOTOK AOSMKHbI ObITh
yKasaHbl B Tabnmyke HOMMHanbHbIX AaHHbIX. [MPUHLMNBI CTaH4AaPTHON MapKUPOBKMN
npounmtocTpupoBaHbl B pasaene 5 MOK 60076-3.

[0B.11.2 Tabnnyka HOMMHaNbHbIX AaHHbIX, 3aKpensfieHHas Ha KoXyxe

Ha koxyxe kaxgoro TpaHcdopmatopa [OibkHa MMeTbCcs  Tabnuuka
HOMMHamNbHbIX AaHHbIX M3 MaTepuana, YCTOMYMBOrO K  aTMoCepHbIM
BO3AENCTBUAM, 3akpensieHHad Ha BMOHOM MeCTe W cogepxallass [OaHHble,
ykasaHHble B 9.1. Hagnucu Ha Tabnuuke 0OmkHbl 6biTb HAHECEHbI HECTUPAEMbIM
cnocobomM (TakMMm Kak TpaBrieHwe, rpaBUpPOBKa, LUTAMMOBKA WM MApU MOMOLLM
doTOXMMMYECKOrO NnpoLiecca).

Mpumevanve - TMyHkTol OB.11.1 v [OB.11.2 cogepxaT opurMHanbHbIA TEKCT
nyHkToB 9.1 n 9.2 M3K 60076-11 cOOTBETCTBEHHO.

[1B.12 O603Ha4YeHUue cuctemM oxnaxageHus

[1B.12.1 YcnoBHblIe 0003Ha4YeHUA cnocoboB oxnaxaeHus

[na kaxgoro TpaHcdopmaTopa A0MmkeH ObiTb yKasaH MCNoNb3yemblin cnocob
oxnaxgeHnsi. O603Ha4YeHns Kaxxgoro Buaa oxnaxaeHus ykasaHbol B Tabrnvue [0B.1.
Tabnvua [B.1 - BykBeHHble 0603Ha4YeHus

Tun oxnaxgatroLlen cpeqbl Bosgyx A

Twvn ympkynaymm EcTtecTBeHHas N

MpuHyguTensHas F




[1B.12.2 Kom6buHaunu o6o3Ha4eHUMN

Cuctema oxnaxgeHusi TpaHcdopmartopa, Afsi KOTOPOro  M3roToBUTENEM
yKaszaHa HOMWHarbHas MOLUHOCTb, 0603HadaeTcs OByMsi OykBamMn OnS KaXaoro
MEeTOAa oXIaxaeHus1, Hanpumep:

- TpaHchopMaTop C ECTECTBEHHOM LMPKYnaumnen Bo3ayxa obosHaqaetcs AN;

- TpaHcdopmaTop C €CTEeCTBEHHOM UMPKynduuen Bo3gyxa Npu yKasaHHOW
HOMMHANbHOM MOLLHOCTM U C NPUHYAUTENBHON LMPKYNaumen Bo3ayxa npn 6onbLuien
MoLLHOCTU obo3HavaeTcsa AN/AF.

[0B.13 HopmanbHble npeaens! NpeBbIleHUA TeMnepaTypbl

MakcumanbHoe W3 3HayeHW TemnepaTypbl Kaxaon M3 4acte OBMOTKM
AAHHOIO Kfnacca HarpeBOCTOMKOCTU Ha3blBaeTCs TemnepaTypon Haubonee
HarpeTon Touku. Temnepatypa Hambonee HarpeTon TOYKM He AOPKHA NpeBblwaTh
3Ha4YeHur, ykasaHHbIX B Tabnmue 1 MOK 60076-12. OTa Temnepatypa MOXeT ObITb
N3MepeHa, ogHaKo NPUBNU3UTENbHbIE 3HAYEHUs A9 NPaKTUYECKUX Lenen MoryT
ObITb paccumMTaHbl Npu nNoMowm ypaBHeHusa 1 u3 nyHkTa 5.8 MOK 60076-12 npwu

3HayeHunsIXx £ n ¢, ykasaHHbIX B NyHKTe 5.8 MOK 60076-12.
0B.14 YpoBHM nsonsauum

[1B.14.1 O6wume nonoxeHus

Ecrm  TpaHcdopmatop npegHasHadyeH ana obuwero  nNpYMEHeHust B
KOMMYHarnbHbIX MW MPOMbILIEHHBIX CETAX, YPOBHU M30NALMM OOMKHbI ObITb
TakMMK, Kak ykasaHo B psgax 1 vim 2 Tabnumuybl [B.2.
Tabrmmua [OB.2 - HopmupoBaHHble UCMbITATENbHbIE HAaMPSKEHUS!, MPUHATbIE B
€BPOrnencKon npakTmke



HanbonbLiee pabouee || KpaTkoBpeMeHHoe HanpshkeHne  nomHoro
HanpsxeHve (0OAHOMUWHYTHOE) rPO30BOr0  UMMYrbCa,
060 oBaHus HanpsXeHue kB

opyA " || nepemeHHoro Toka, KB
(oencTBytoLee 3Ha4eHue),
kB

Pan 1 Pan 2

<1,1 3 - -
3,6 10 20 40
7,2 20 40 60
12,0 28 60 75
17,5 38 75 95
24,0 59 95 125
36,0 70 145 170

Bbibop mexay psgammn 1 n 2 gorkeH 6biTb coenaH B 3aBMCUMOCTU OT YPOBHS
BO3AENCTBYIOLLMX TPO3OBbIX WM  KOMMYTALUMOHHBIX MNepeHanpsXeHun, Buaa
CUCTEMbI 3a3EMIEHNSA HENTPAnM U, eCriv NPUMEHNUMO, TUNa YCTPONCTBA 3alLmThl OT
nepeHanpspkeHnn (cm. MOK 60071).

Tabrnmua [OB.3 - HopmupoBaHHblE WCMbITATENbHbIE HAMNPSXKEHUS, MPUHATbIE B
ceBepoamMepuKaHCKOW npakTuke



YpOBHU M30MAUMM CyXMX TpaHCopmMaTopoB, WUCMOMb3yeMblX B CUCTEMax C OCHOBHbIM
ypoBHeM usonsauum (BIL) 200 kB n meHee

Makcu- || HommHanbHoe || KpaTko- OcHOBHOM ypOBEHb U30NSAUMM ANS FPO30BOroO
MasibHOE || HaNpskeHue || BpeMeHHoe mvnynbca  (BlLs) obwero  HasHayeHus
Hanpsa- || ceTu, kB (oaHOMUHyTHOE) || (MakcumarbHoe 3HadeHre 1,2 MKC)
XeHvie HanpshxeHue
cetn, kB nepemMeHHoro
TOKa, KB

10 ||20(/30|/45 ||60]/95]|(110]|/ 125|150 || 200
0,25 0,25 2,5 Het
0,6 0,6 3 S 1 (1
1,2 1,2 4 S 1 1
2,75 2,5 10 S |1 |1
5,6 5 12 S |[1 |1
9,52 8,7 19 S ||1 (|1
15,5 15 34 S |[1 |[1
18,5 18 40 S |1 1
25,5 25 50 2 |IS |1 1
36,5 34,5 70 2 S |1
CpesaHHbI UMMYnbC:




MvHMMansHoe npegpaspsaHoe Bpems, MKC

S

MNpumeyaHue
S - CtaHgapTHOe 3Ha4eHue.

1 - ToBbILLEHHbIE YPOBHWU, MPU MPUMEHEHUN Pa3PSAHUKOB C MOBLILLEHHBIM YPOBHEM
3aWmThI.

2 - TOHWKeHHble YPOBHW, NPV MPUMEHEHUN Pa3spPSAHUKOB C MOHWKEHHBIM YPOBHEM
3alWnTLI.

0B.15 UcnbiTaHne u3oNAUUM NPUSTOKEHHBLIM MepeMeHHbIM HanpshkeHuem
(npuemo-caaToUyHble UCNbITaHUSA)

McnbiTaHmsa npoBogaT cornacHo pasgeny 11 MAK 60076-1.

McnbiTaTenbHble HanpsbkeHUs OOMKHbI COOTBEeTCTBOBaTh Tabmuvue [AB.2 vmm
OB.3.

McnbiTaTenbHoe HanpskeHne A0SMKHO ObiTb NPUOXEHO B TedeHne 60 ¢ mexay
NCNbITyemMo OBMOTKOM M BCEMWU OCTallbHbIMW OOMOTKaMu, MarHUTOMPOBOAOM,
OCHOBaHMeM TpaHcopmMaTopa U 0605I04KON, COEANHEHHBIMU C 3EMIIEN.

0B.16 MWcnbiTaHua wu3oONALUUMM  HaNpPSXEeHUAMM TPO30BbIX WUMMNYNbCOB
(TMnoBble ncnbiTaHuA)

McnbiTaHusa nposogat cornacHo pasgeny 13 MOK 60076-1.

McnbiTaTtenbHble  HanpsXeHUa  OOSMKHbI  COOTBETCTBOBATb  3HAYEHUSAM,
yKkasaHHbIM B Tabnmue [B.2 nnn [B.3.

MapameTpbl ncnbiTatensHoro umnynsca: 1,2 mkc + 30% / 50 mkc + 20%.

McnbiTaTenbHoe HanpseHne JOIPKHO MMETb OTpuuaTernbHY NonsapHOCTb. [pu
NCMbITAaHUAX K NIMHENHOMY BbIBOAY OOIPKEH ObITb NMPUIIOXEH OAWH KanMbOpOBOYHbIN
nvnynbc ¢ HanpsbkeHnem ot 50% [o 75% HOPMMPOBAHHOMO WCMbITATENBLHOIO
HanpsKkeHus, a 3aTem Tpy UMMyrbca HOPMUPOBAHHOIO HaNPSXKeHUS.

0B.17 W3mepeHMe xapakTepuMCTMK YaCTMYHbIX paspsgos (npuemo-
cAaToyHble U cneymanbHble UCNbITaHUSA)

[0B.17.1 O6wme nonoxeHus

M3mepeHnss 4aCcTUYHbIX pas3psgoB AOSMKHbI MPOBOOMTLCA Ha BCEX CYXMX
TpaHcdopmaTopax. 3amepeHus aomkHbl ObiTh NpoBeAeHsl cornacHo MOK 60270 n
npunoxenutio A MOK 60076-3.

0B.17.2 lonycTMMbIA YypOBEHb YaCTU4YHbIX pa3psaoB
MakcrmarnbHbIN YPOBEHb YaCTUYHbIX pa3psaoB AormkeH 6biTb 10 nKn.

[B.18 UcnbiTaHne Ha HarpeB (TMNOBbLIE UCMbITaHUS)

[1B.18.1 O6wwume nonoxeHus

McnbliTaHua NpoBOAAT cornacHo TpeboBaHuAM nyHKToB 5.1, 5.2.3, 5.4, 5.5 1 5.6
M3K 60076-2. VcnblTaHnss Ha HarpeB TpexdasHbiX TpaHCGOPMaToOpoB OOSDKHbI
ObITb NpoBeAeHbI NpK TpexdasHOM NUTaHUN.



[B.18.2 MeToabl Harpy3ku
M3roTtoBuTenb MOXeET BblbpaTh Ntob6on U3 cneayrowmx METOL0B UCTbITAHWNA.

[0B.18.2.1 MeToq yCNnOBHOM Harpysku

OTOT MEeTOA4 MPUMEHUM AN CyXuMX TpaHCGopmaTopoB B KOXyxe wnin 6es
KOXyXa, U B OOLLEM KOXyXe C €CTECTBEHHbIM U NPUHYAUTENBbHLIM BO34YLUHbLIM
OXNaXKOgeHneM.

[MpeBblweHe TemnepaTypbl yCTaHaBIMBaeTCA MyTeEM MocCrenoBaTeNbHOro
NPOBEAEHUS PEXMMOB KOPOTKOIO 3aMblkaHUs (Harpy3oyHble MOTepu) U XOSIOCTOro
xoaa (noTepw XornocToro Xxoaa).

Temnepatypa TpaHcdopMmaTopa AopkHa ObiTb YCTaHOBMEHA B COOTBETCTBUN C
OKpyXatoLlen cpeaon ucnbiTatenbHonM cTaHuun. [omkHo ObiTb  M3MepeHO
CONPOTUBIIEHNE OOMOTOK BbICLLUETO W HU3BLLETO HAaNPsHKEHUsl. 3HA4YeHUst 3TUX
COMPOTMBIEHNA  UCMOMb3YKOTCA Kak 6GasucHble 3HadeHuss [Ons  pacyeTa
NpeBbIEeHU TemnepaTypbl obenmx obmoTok. Takke gorkHa ObiTb M3MepeHa
OKpyxaroLLas Temnepartypa UcnbiTaTesNlbHOM CTaHL WM.

[na TpexdasHbiX TpaHCcdOpMaTopoB COMPOTUBIIEHNE [OOIDKHO W3MEpPATbCS
MeXay CpeaHUM U O4HUM U3 KpamHUX NIMHENHbIX BbIBOAOB.

PacnonoxeHve Tovek wu3MepeHuss (Kak ANns TepMOMeTpa, W3MEpPSIHOLLEro
OKpyXXaloLLyto ~ Temnepatypy, Tak W [OaTyYuKoB, YCTaHaBNMBaeMbIX  Ha
TpaHcdopmaTope, eCii OHM UMEKTCS) AOMKHO ObITb O4MHAKOBO AN U3MEPEHUS
©a3ncHON 1 KOHEYHOW TemnepaTyp.

McnbiTaHmsa npu KOPOTKOM 3aMblKaHUM 0OMOTKM A0IPKHbI ObiTb NPOBEAEHbLI NpU
HOMMHaNbLHOM TOKe, MpoTeKalLeM Yyepe3 OaHy U3 06MOTOK, U NPY 3aKOPOYEHHOM
COCTOSIHMM  gpyrol OBMOTKM M OOSKHbl  NPOAOIPKATLCA 00  LOOCTWKEHUS
YCTaHOBMBLLErOCS COCTOSIHUSE OOMOTOK W MarHuTonpoBoga cornacHo [1B.18.4.

MpeBbileHNE Temnepatypbl £,  gOmMKHO ObiTb  M3MEPEHO  METOAO0M
COMNPOTUBIIEHMS! UINM METOOM HaIlOXeHMsI.

McnblTaHus npu  XOnMocToM  Xode, MpW  HOMMHAaNbHOM — HanpsikeHun U
HOMMHaIbHOM YacToTe AOIMKHbI MPOAOIKATLCS A0 AOCTWMKEHUS YCTaHOBUBLLEWCS
TemnepaTypbl AN OOMOTKM M MarHutonpoBoda, MpUYeM [OIKHO M3MepsiTbCS

npeBbllleHne TeMnepaTypbl 0OMOTKM £, .

Mpouenypa ucnbiTaHn gofmkHa 6bITh criegyoLwen:

- WCMbIT@HME NpPU KOPOTKOM 3aMblkaHUM OOMOTKM MpoAoIvKaeTca Oo
YCTaHOBIEHMSA TeMMepaTypbl MarHMTONpoBoda M OOMOTKW; Nocre 3TOro AOSPKHO
OblTb MPOBEAEHO MCMbITaHWE MPU XOFIOCTOM Xo4e CHOBa A0 YCTaHOBMBLUENCS
TemnepaTypbl MarHATONpPoBoAa 1 0O6MOTKM, UM TaKOMW:

- WCMbITaHME nNpPW XOrioCTOM Xo4e MpPOAOSHKAaeTca A0 YCTaHOBMBLLEWCS
TemnepaTypbl MarHMTOnNpoBoaa U 06MOTKM; Nocre 3TOro AOSPKHO ObITb NpoBEeLEHO
MCNbITaHME NpPU  KOPOTKOM 3amblkaHUM OOMOTKM CHOBa [0 YCTaHOBIEHUSA
TemnepaTypbl MarHATONpoBoda 1 0OMOTKM.

PesynbTupytoLLiee npesbilleHre Temnepatypbl &8, Ons kaxnon o6MoTKM npu
HOMWHAINbHOM TOKE U HOMWHANbHOM BO30Y)KOEHMM MarHUTONpoBoda BbIYUCNSETCS

no cpopmyne

g Y |
AB, = A, 1+[ ﬂ]
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roe &8, - pesynbTupytoLLee NpeBsblLLeHe TeMNnepaTypbl 0BMOTKY;
Af, - npeBblLLEHVE TeMnepaTypbl 0OMOTKM B PEXME KOPOTKOrO 3aMblKaHUs;

A, - vHOMBMAyanbHOe nMpeBbIlUEHWE TemnepaTypbl OOMOTKU B pexume
XONOCTOro X0Aa;

#,=0,8 npn ecrectBeHHOM BO3AywWHOM oxraxgeHmt wu 0,9 npu
NPUHYAUTENBHOM BO34YLLHOM OXNaXOEHMN.

[0B.18.2.2 MeToa B3aMHOMN Harpy3ku*

* MpoaommUTENBHOCTL UCMBITAHNUSE MOXHO YMEHbLUMTb NyTeM BO36YXOeHUs
MarHUTONPOBOA4A B TeYeHMe HEKOTOPOro BpeMeHWu (KeraTtefnibHO He MeHee 12 4)
nepen NpuroXXeHMeM UCnbiTaTerbHOro ToKa.

OTOT MeTOoA NPUMEHSIKOT, €CIN UMEETCSH ABa OOMHAKOBbIX TpaHcdopMaTopa u
ecTb Heobxoaumoe wucnbiTaTensHoe obopyaoBaHue. OH NPUMEHUM ONS CYXMX
TpaHCopMaTopoB B KOXyxe WM 06e3 Koxyxa, wim B OOLIEM KOXyxe C
€CTEeCTBEHHbIM MM POPCMPOBAHHBLIM BO3AYLLUHBbIM OXJTaXaEHNEM.

Temnepatypa TpaHcdopmaTopa AofkHa ObiTb YCTaHOBMEHA B YCIOBUSX
OKpyxarwLien cpegbl  ucnbiTaTeNbHOM cTaHuuu. [JormkHo OblTb  M3MepeHOo
CONPOTUBIIEHNE OOMOTOK BbICLLUETO W HU3BLLIETO HAaNPsHKEHUsl. 3HA4YeHUst 3TUX
COMPOTMBIEHUA  UCMOMb3YKOTCA Kak 6GasucHble 3HadeHuss [Ons  pacyeTa
npeBbllLeHn TemnepaTypbl 06emx obmoTok. Takke pforpkHa ObiTb M3MepeHa
OoKpyxaroLasi Temnepartypa UcnbiTaTesNlbHOM CTaHL WM.

PacnonoxeHne ToYek U3MepeHust OOSPKHO ObiTb O4MHAKOBO AN M3MEpPEHUs
©a3ncHON N KOHEYHOM TemMnepaTypbl.

[na TpexdasHblX TpaHCGOpPMaTopoB COMPOTUBMIEHNE [AOIDKHO WU3MEPSTLCS
MeXay CpeaHUM U O4HUM U3 KpaHUX IMHENHbIX BbIBOOOB.

[lBa TpaHcdopmaTopa, OAWH U3 KOTOPbIX SBMFETCS  UCNbITYEMbIM,
COEeAMHATCSA NapannensHo, NpuyemM NpegnodTUTENbHO BO30YKOEeHNE BHYTPEHHEN
OOMOTKM NpM  HOMWUHANbLHOM HanpsbkeHun. [lpoTekaHne HOMUHANbLHOro TOoKa
Harpy3km OOCTUraeTca MnyTemM  YCTAHOBKW  pPasfiMyHbIX  KO3ULMEHTOB
TpaHcdopmauun wmnm nytem BBoAa [O00aBOYHOrO HanpsbkeHusi. McnbiTaHve
NpoOOoIPKaeTCsl 4O OOCTMXKEHMST YCTaHOBMBLLIENOCS pexuma TemnepaTyp 06MOTOK U
mMarHuTonpoBoga. Cxembl NpuBeaeHbl Ha pycyHkax [B.1 1 [1B.2.

PucyHok [1B.1 - Mpumep MeToaa B3aUMHOM Harpy3ku - ogHocasHas
cxema



A - UICTOYHMK HaNpsPKEHUS HOMMHArbHOM YacToThbl A4S NOTepPb XONOCTOro xoaa; B -
MCTOYHMK AN HOMUHANbHOMO TOKa HOMUHArbHOM YacTOThbl ANst MOTEPb KOPOTKOro
3ambikaHus; C - BonbTo406aBOYHbIN TpaHCcdopmaTop

PucyHok [1B.1 - Nprmep meToaa B3aMMHOW Harpy3ku - oqHodpasHasi cxema

PucyHok [1B.2 - Mpumep MeToAa B3auMHOM Harpy3ku - TpexdasHasn
cxema

I

MM (°

A - ICTOYHMK HaNPsPKEHUS1 HOMUHAMbHOM YacTOTbl ANsi NOTEPb XOSIOCTOro Xo4a; B -
MCTOYHUK AN HOMWHANbHOIO TOKa HOMUHANbHOM YacTOTbl AN NOTEpPb KOPOTKOro
3amMbikaHust; C - BonbTo406aBOYHbIN TpaHCcdopMaTop

PucyHok [1B.2 - [Npumep meToaa B3aMMHOW Harpy3ku - TpexdasHas cxema



[B.18.2.3 MeToa HenocpeACTBEHHOWN Harpy3Kun®

* [NpooormKNTENbHOCTb MCMNbITAHNSE MOXHO YMEHbLUMTL nyTeM BO36YaeHus
MarHMTONpoBoAa B TEYEHMEe HEKOTOPOro BpeMeHW (kernaTenbHO He MeHee 12 4)
nepen NpUnoXXeHMem UcnbiTaTerlbHOro ToKa.

OTOT MeToq NPUMEHUM TOSbKO K TpaHcdopmaTopam mMarion MOLLHOCTH.

OpgHa 13 oOMOTOK, NpeanodYTUTENbHO BHYTPEHHAss oOMOTKa, BO3Oyxaaetcs
HOMMHarbHbIM HaMNPsXKeHNEM, K OpYyrorn 06MOTKe NoA4COEANHSIETCA Takas Harpyaka,
4TOObI B 06€eMX 0OMOTKax NpoTekan HOMUHarbHbIN TOK.

[B.18.3 NonpaBka Ansa npeBbleHUA TeMnepaTypbl NPU yMeHbLUEHHOM TOKe
Ecrm Tok {; npu vcnbiTaHUM MeHblle HOMWHamNbHOrO ToKa {37, HO He MeHee

90 % {3, nNpeBbllleHWe TemnepaTypbl OOMOTKM Ay  nNpu  AOCTMXKEHWUM
yCTaHOBMBLLErOCH pexuma Ans obMOTKM 1 MarHMTonposoaa, MU3MepeHHoe METOA0M
COMPOTUBIEHUS, OOIMKHO ObITb NPUBEAEHO K HOMUHANBHOW Harpyske no opmyre:

i

Iy
MN=1'1"-IE"E' f_ ’
]

roe £ - npeBbllLeHVe TeMnepaTypbl 0GMOTKM MPY HOMUHATBLHOW HarpysKe;
Afly - NpeBblleHe TeMnepaTypbl 0OMOTKM NPU UCMbITATENbHOM TOKE;
{37 - HOMUHanbLHOE 3HaYeHue ToKa;

Iy - TOK NpY NCMbITaHUN.

3HavyeHue ¥ OOmMKHO ObiTb paBHO: 1,6 ana oxnaxageHna AN; 1,8 ans
oxnaxaeHua AF.

[0B.18.4 OnpeneneHve yctTaHOBUBLLEIOCA pexuma

3a OKOHYaTenbHOe 3Ha4yeHue npeBbIeHUs TemnepaTypbl MNPUHUMaEeTCH
3HayeHve, Korga TemnepaTypa CTaHOBUTCS MOCTOSIHHOW, CYMTaeTCsl, 4YTO 3TO
COCTOSIHME OCTUrHYTO, ECNN MPEBbILLEHNE TEMMNEPATYPbl UBMEHAETCA MeHee YeM
HA1KB1u.

[Ona onpegeneHnss OOCTWKEHUS  YCTAHOBMBLLETOCS  pexuma  OOIDKHbI
NPUMEHATLCA TepPMONapbl UM TEPMOMETPbLI Ha CriegyroLMX NOBEPXHOCTAX:

- Ans BCeX TUNOB TpaHCdopMaTopoB, YKa3aHHbIX B pasfene 3: B LieHTparnbHOn
4acTW BEPXHEro sipMa N Kak MOXHO Orike K BHYTPEHHUM MpPoBOAHUKaAM OOMOTKM
HU3LLEro HanpsXeHNa B BepxHeW ee yacTu. [Ana TpexdasHbiX TpaHcdopmaTopoB
N3MepPEHUs NPOBOASAT Ha LIeHTpasrlbHOM CTEPXHE MarHUTHOW CUCTEMBI.

0B.19 UcnbiTaHusA Ha CTOMKOCTbL MPU KOPOTKOM 3aMblKaHUM (cneumnanbHble
UcnbITaHUA)

McnbiTaHmsa npoBogaT cornacHo Tpebosannsam MAK 60076-5.

lMocrne ucnbiTaHMM Ha CTOMKOCTb MPWU KOPOTKOM 3aMblKaHUW AO0SkHbl ObITb
MOBTOPEHbl M3MEPEHUA XapaKTEPUCTUK YacTUYHbIX paspagoB. [lonyyeHHble
3Ha4YeHWs1 He OOIPKHbI NPEBbILLATE MakCUMarbHbIX 3Ha4eHUI, yKasaHHbIX B [1B17.2.

[0B.20 UcnbiTaHne Ha TePMUYECKYIO YyAapHYK HarpysKy TpaHcdopmatopoB
knacca C2



[1B.20.1 MeToq ucnbiTaHUN
MeToauvka ucnbliTaHUn JOIMKHA COOTBETCTBOBATL 27.3.2, Kpome aTana 6).
ONEKTPOHHbI TEKCT LOKYMEHTA
nogrotoeneH AO "Kogekc" 1 ceepeH no:
odmumansHoe n3gaHue
M.: CtaHgaptuHdopm, 2013
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