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FOCT P 54827—2011
[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnun», a npasmna npuMeHeHns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NMOAINOTOBJIEH ®epepanbHbIM rocygapCTBeHHLIM YHUTaApHBLIM NpeanpuatuemM «BcepocCUUCKUA
ONEKTPOTEXHNYECKUNA MHCTUTYT UMeHn B.W. JleHnHa» (PIYT1 «B3OW») Ha ocHoBe CODCTBEHHOIO ayTEHTUYHOTO
nepeBoda Ha PyCCKUU A3bIK MeXOyHapoaHOoro ctaHgapTa

2 BHECEH TexHun4yecknum KOMUTETOM No cTaHaapTusauum TK 37 «DnekTpoobopyaoBaHne Ansd nepe-
nayvun, npeodbpasoBaHUA U pacnpegeneHus anekTPo3HepPrnn»

3 YTBEPXAEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHuto U metponorin ot 13 aekabpsa 2011 r. Ne 1219-ct

4 HacTtodawmm ctaHaapT asnsetcs MmoandpnuumMpoBaHHbLIM NO OTHOLLUEHUIO K MeXXayHapoaHoMy cTaHaap-
Y MOK 60076-11:2004 «TpaHcdopmaTopbl cunoBble —Yactb 11. Cyxume TpaHcdopmaTopb»
(IEC 60076-11:2004 Power transformers — Part 11: Dry-type transformers) nytem nameHeHus cogepxaHug
OTAENbHBIX CTPYKTYPHLIX 3NTIEMEHTOB, KOTOPbIe BblAeNeHbl BEPTUKaNbHOU NMUHNEN, pacrnonoXXeHHOW Ha Nonsx
3TOro TEKCTAQ, a Takke NyTeM UsMeHeHUd oTAaenbHbIX opas (CNoB, 3Ha4YeHUM nokasaTenen, CCblfnokK), KoTophble
BblAeNeHbl B TEKCTE KYPCUBOM. OpUrMHaNbHBIA TEKCT CTPYKTYPHBLIX 3NEMEHTOB NPUMEHEeHHOro MeXxayHapoa-
HOro cTaHgapTa n 06 bLACHEHUSA NPUYH BHECEHUSI TEXHUYECKNX OTKIMTOHEHWN NpuBeaeHbl B AOMONMHUTENbHOM
npunoxeHun [B.

[MpunoxeHunsa A n 1B gononHA0T OCHOBHLIE pasaenbl ¢ y4eTOM NoTpedbHOoCTEN HaUMOHANBHON SKOHO-
MUKW Poccuinckon degepaunm 1 ocobeHHOCTEN POCCUACKON HaUMOHaNbHOW cTaHgapTusaunn. Kpome toro,
noTpedbHOCTN HaLMoHaNbHOW 3KOHOMUKKN Poccunckon degepayimm 1 0oCOBEHHOCTU POCCUNCKON HaLMOHaNb-
HOW cTaHOapTM3aLUnM y4TEeHbl B AONONMHUTENbHBLIX NOoANYHKTaxX, ab3auax, TepMUHONMOTMYECKUX CTaTbSX, KOTO-
pble BblAeNeHbl NyTEM 3aKMNHYEeHUA UX B paMKU U3 TOHKUX NMUHUN, a nHdopmMmaumsa ¢ oObSACHEHNEM NPUYKMH
BKIMHOYEHUS 3TUX MOMOXEHUW NpuBedeHa B YKa3aHHbIX NMyHKTax (MoAnyHKTax W nocne COOTBETCTBYHOLUX
ab3aLeB UM ctatein) B BUAE NpUMeYaHuni.

B HacTodweM cTaHgapTe BMECTO CChINTOYHBIX MeXayHapoaHbIX cTaH4apTOB MCNONMb30BaHbl COOTBET-
CTBYIOLME HaUMoHanbHble cTaHaapTel Poccunckon degepauni.

HanmeHoBaHMe HacTodAlWero ctaHgaprta U3sMeHeHO OTHOCUTENMbHO HaUMMeHOBaHUA yKasaHHOro MeXxay-
HapogHoro ctaHgapTa ana npueeaeHnda B cootBeTctBue c T OCT P 1.5 (nyHKT 3.5)

5 BBEAEH BI'NEPBbIE

VIHgbopmauusa ob usMeHeHUsIX K HacmosuweMy cmaHoapmy nybrnukyemcsi 8 eXXe200H0 U30asaeMoM
UHpOpMalUOHHOM yKa3amerne «HayluoHalnbHbIe cmaHoapmbi», @ mekcm U3aMeHeHUU U rornpaeok — 8 exe-
MeCSIYHO u30asaeMbix UHMOPMaUUOHHbIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniydyae nepe-
cMompa (3amMeHbl) Unu OmmMeHbl Hacmosuweao cmaHoapma coomeemcmsyrujee yeeodoMiieHue byoem
orybriuKo8aHO 8 eXeMeCAYHO U30asaeMoM UHPOPpMaUUOHHOM yKazamerne «HauuoHanbHbie cmaHoapmbly.
Coomeemcmeyrouiast UHGhbopMalus, yeeOoMIIeHUE U MeKCcmbl pa3Meliaromcs makxe 8 UHGhbopMalyUoOHHOU
cucmeme obLie20 roIb3o8aHusa — Ha oghuyuansHoOM caume QPeodeparnibHo20 azeHmemea rno MexHU4YeCKoMy
peayrnuposaHuro U MmempoJsioauu 8 cemu VIHmepHem

© CraHgapTuHdopm, 2013

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

HacToswmnn ctaHaapT ycTaHaBNMBaeT TeXHUYeckme TpeboBaHuns, MeToabl UCMbITaAHWUA, NpaBMna npu-
EMKU CYyXUX TpaHcopMaTOpOB 0OLLEro HasHa4YeHUs, B TOM YMCne aBToTpaHchopMaTopoB, TpaHcopMaTo-
POB COOCTBEHHBLIX HYXO 3MEeKTPOCTaHUWUW, TpaHcgopMaTopoB ANA KOMMMNEKTHbIX TpaHcopMaTOpHbIX
noactaHuun (KTI1), ¢ ydeToM cneundpuKkn Cyxmx TpaHcopmMaTopoOB.



OCT P 54827—2011
(MOK 60076-11:2004)

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

TPAHCPOPMATOPDBI CYXUE

Ob6wue TexHUYeCKUe ycrnoBus

Dry-type transformers. General specifications

Ilata BBeaeHna — 2012—12—01

1 O6nacTb NpUMeHeHunn

HacToswmnn ctaHaapT pacnpocTpaHsIeTCHa Ha cyXue TpaHcgopmMaTopbl 00LIEro Ha3HAYEeHUSA, B TOM YAC-
ne Ha aBToTpaHcgopMaTopbl, TpaHcopMaTOpbl CODCTBEHHLIX HYXA 3NEKTPOCTAHUNN KU TpaHcdopMaTopLl
049 KOMMNEeKTHbIX TpaHcopMaTopHbIX noactaHuun (KTI1) knaccoB HanpsXeHUa Ao 35 KB BKMHOYNTENBHO.

CTtaHaapT pacnpocTpaHdaeTca Ha obopyaoBaHue, paspabdboTaHHoe nocne 1 aHBapa 2013 .

CTaHaapT He pacnpocTpaHsaeTcd Ha cneayowme TpaHcdopMaTopbl Manon MOLWHOCTU U cnelnanbHble
TpaHcopmaTopbl™:

ra3oHanonHeHHbIe cyxme TpaHcopMaTopbl C ra3oM, OTNMYHBIM OT BO3QyXa;
oAHodasHble TpaHcdopMaTopbl € HOMUHANBHOW MOLLHOCTLIO MeHee 1 KBA;
TpexdasHble TpaHcdopMaTopbl C HOMUHaNLHOW MOLLUHOCTLIO MeHee 5 KBA;
Nn3aMepuTenbHble TpaHcopMaTOopHI;

MyCKOBbIE TpaHCHOPMaTOpPHI;

MCNblTaTeNbHble TPAHCROPMATOPHI;

TAroOBble TpaHcopMaTOopLl, yCTaHaBNMMBAEMble Ha NOABMKHOM COCTaBe;
npeobpasoBaTeribHble TpaHCOopPMaTOopPHhI;

nevyHble TpaHcOopPMaTOphI;

NOXapOCTOUKNE U LWAXTHbIE TpaHCOPMaTOpPHI;

CBapoOYHble TpaHCOpPMaTOpPhI;

perynmpoBoYvHblie TpaHCcopMaTopsl;

TpaHcgopMaTopbl Manomn MOLWHOCTU CO cneunanbHbiMK TPeboBaHUAMN DE30MacHOCTMN.

2 HopMaTuBHbIE CCbINKN

B HacTodlleM cTaHOapTe UCNoNb30BaHbl HOPMATUBHBLIE CChINKX Ha crieaylolme ctaHaapThl:
[OCT P 52719—2007 TpaHcdopmaTopbl cunoBbele. ObLLMe TEXHUYECKME YCTIOBUS.

[OCT 1516.3—96 3nekTpoobopyaoBaHne NnepeMeHHOro Toka Ha HanpsikeHusa ot 1 go 750 kB. Tpebo-
BaHUA K 3NEKTPUYECKOU NMPOYHOCTM N30NALNA

[OCT 3484.1—88 TpaHcdopmaTopsbl cunoBble. MeToabl 3NeKTpOMarHUTHbLIX UCTbITaHAW
[OCT 3484.2—88 TpaHcdopmaTopbl cunoBble. cnbiTaHUSA Ha Harpes

* [ns atnx TpaHcdopmaTopoB TPeboBaHUA HACTOALWLErO CTaHAAPTa MOy T NOMHOCTBIY UMM YaCTUYHO NPUMEHATBLCS,
€CINN Ha HUX HET OTAENbHLIX HOPMAaTUBHLIX A0OKYyMeHTOB (Aanee — HI). ns Tex na ykasaHHbIX CUMOBbLIX TPaHCHOopMaTo-
POB, HA KOTOPble UMeTCH oTaenbHble HI, HacToAWMM cTaHOApPT pacnpocTpaHAeTCH TONbKO B TOUM Mepe, KoTopasi cneum-
anbHo oroeopeHa B HI Ha aTn TpaHcopMaTophl.

U3paHune odbmumnanbHoe
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[OCT 8865—93 (MOK 60085:1984) Cuctemsl anektpudeckon nsonaunn. OueHka HarpeBOCTOUKOCTU U
kKnaccudpukauus

[OCT 9680—77 TpaHcdopmaTopbl cnnosble mowHocTbio 0,01 KBA 1 bonee. Psg HOMUHaNbHbBIX MOLL-
HOCTEN

[OCT 9920—89 (MOK 694—80, MOK 815—86) 9neKTpoyCcTaHOBKN NepeMeHHOro Toka Ha Hanpsxe-
HMe oT 3 ao 750 kB. AAnuHa nyTn yTe4ukn BHeLUHEeN N3onsaumnmn

[OCT 13109—97 OnekTpudeckaa sHeprnd. COBMECTUMOCTb TEXHUYECKUX CPedCTB 3MeKTPpoOMarHuT-
Has. HopMbl Ka4ecTBa 3MEKTPUYECKON BHEPTUN B CUCTEMAX 3MEKTPOCHADXeHMs obLero HasHauveHus

[OCT 14254—96 (MOK 60529:1989) CTeneHun sawnthbl, obecnevynsaemMole obonodykamm (koa IP)

[OCT 15150—69 MawuHbl, npudopbl 1 apyrue TexHudyeckne nsgenusa. MicnonHeHus ans pasnmuyHbIX
KNMMMaTUYECKNX PanNoHOB. KaTeropunu, yCnoBust akcnnyartawumm, XpaHeHUst 1 TpaHCNopTUPOBaHUS B 4aCTy BO3-
OeNCTBUA KNUMaTUYECKNX pakTOPOB BHeLLUHeW cpeabl

[OCT 15543.1—89 Uspenusa anektpotexHudeckne. ObLmMe TpedboBaHUSA B YaCcTU CTOUKOCTU K KNUMa-
TUYECKMM BHELIHUM BO3OENCTBYIOLWUM hakTopam

[OCT 17516.1—90 N3aenna anektpoTtexHmndeckne. Obme TpedboBaHNA B HaCTU CTOUKOCTU K MEXaHU-
YyeCcKM BHEeLUHMM BO3AEeUCTBYIOLMM pakTopam

[OCT 20074—83 3nektpoobopyaoBaHUe U 3NeKTpoycTaHOBKU. MeToa M3MepeHUs XapakTepUcTUuk
YaCTUYHbIX Pa3psaoB

[OCT 22756—77 TpaHcgopMaTopbl (CUMNOBLIE U HaNpsbkeHUA) U peakTopbl. MeToabl UCMBLITAHUN
3NeKTPUYECKOU NMPOYHOCTU U30NALLNU

[OCT 23216—78 V3genua anekTpoTexHnvyeckne. XpaHeHue, TpaHCNoOpTUPOBaHUe, BpeMeHHas Npo-
TUBOKOPPO3NOHHAA 3alMTa, ynakoska. Obwme TpedboBaHUa U MeToabl UCNbITAHWUA

[OCT 30830—2002 (MOK 60076-1:1993) TpaHcdopmaTopbl cunoBele. HacTtb 1. Obwne nonoxeHus

[TpumeyvaHune—Ilpn NoONb30BaHMN HACTOALWMM CTAHOAPTOM LENnecoodpasHo NpoBepuUTb AEUNCTBUE CCbINMOM-
HbIX CTAHAAPTOB B MHPOPMALUMOHHON CUCTEME ODOLWEro norb3oBaHns — Ha opuumanbHom cante PegepanbHOro areHT-
CTBa N0 TEXHNYECKOMY PEryrnmpoBaHUIO U METPOITONMU B CETU VIHTEPHET UMK MO eXErogHo n3gaBaemMmomy MHPOPMaLMOHHO-
MYy yKasaTtenio «HaunmoHanbHble cTaHAapThl», KOTOPbIW ONYBNMKOBaH NO COCTOSAHUIO Ha 1 AHBaps TEKYLWEro roga, u no
COOTBETCTBYIOLLMM EXEMECHHYHO n3gaBaeMbiM MHOOPMALMNOHHBIM yKa3aTensam, onybrnmkoBaHHbIM B TEKYLWEM roay. Ecnu
CCbINOYHbIN CTAHAAPT 3aMEHEH (M3MEHEH ), TO NPY NONb30BAHUM HACTOSWMM CTaHA4APTOM CrneayeT PYKOBOACTBOBATLCSH 3a-
MEHSIOLWMM (M3MEHEHHbIM) CTaHAAaPTOM. ECnn cCbiNOYHbIM CTAaHAAPT OTMEHEH 63 3aMeHbI, TO NONOXEHNE, B KOTOPOM Aa-
Ha CCbINKa Ha HEro, NPUMEHSAETCA B YaCcTU, HE 3aTparnBatoWEN 3TY CCbINKY.

3 TepMUHbLI U onpeAaeneHvs

B HacTodawem ctaHgapTe npuMmeHeHbl TepMuHbl No FOCT P 52719 n'OCT 30830, a Takke cnegytowime
TEPMUHBLI C COOTBETCTBYOLMMK onpeaeneHUsiMu:

3.1 cyxou TpaHccopmMaTop: TpaHcdhopMaTop, MarHUTHasi CUCTEMA U OOMOTKM KOTOPOro He NMorpyxe-
Hbl B U30NALUNOHHYIO XunakocTse (MOC 421-01-16).

3.2 CYXOU HEBEHTUNUPYEMbIN 3allUuLlleHHbIN TpaHcdopMaTop: TpaHchopmMmaTop B HEBEHTUNUPYE-
MOM 3aLLUTHOM KOXyXe 6e3 130bITOUHOro AaBneHUs, oxnaxgaemMmblid nyTemM LUPKYNSILX BHYTPEHHEro BO3ayxXa.

3.3 cyxou 3aluleHHbIU TpaHcdopmMaTop: TpaHcdopmMmaTop B BEHTUNMPYEMOM 3aLLUTHOM KOXYXe,
oxnaxgaembln NyTeM LMPKYNALUA OKpYXKatoLllero Bo3ayxa.

3.4 cyxoMm He3awulWeHHbIN TpaHcdopmaTop: TpaHcdopmaTop Be3 3alUTHOro KoXyxa, oxna)xaae-
MbI/ NYTEM €CTEeCTBEHHOW UM NMPUHYOUTENbHON LUPKYNALMA OKpYXaloLero Bosayxa.

3.5 TpaHcdopmaTop ¢ KancynupoBaHHbIMU O0OMOTKaMu: Cyxou TpaHcgopmaTop, B KOTOPOM Mo
KpanHeun mepe oaHa U3 0OMOTOK 3aKnoveHa B TBepayo N3oNSLNUIo, KoTopasi obpasyeT ¢ HeW eAnHOE Lenoe
1 3alUMLLaeT ee OT YBNaXHeHUa 1 3arpasHeHus.

[TpnmedaHwne— TBepaas N3onNaUNS MOXeET DOblTb BbINOMHEHA METOAOM NUTbS, BAKYYMHO-HArHeTaTenbHON
NponuTKM NMBO Apyrum MeToaomMm.

3.6 TpaHcdcgopMaTop ¢ MOHONMUTHOU U3onauuen: Cyxon TpaHcopMaTop, B KOTOPOM OCHOBHOW
N3ONUPYIOLWEN cpeaon CNYXXUT OTBEPXAEHHbIN 3NeKTPOU3ONALUOHHBLIM KOMMayHA ¢ HanoMHUTeNneMm.

[TpumeyaHne — HononHutenbHble No oTHoweHUto K MOK 60076-11:2004 TepMmnHbl 1 onpegeneHns 3.5 m
3.6 BBEEHbI C Lenbto ydeTa 0CODEHHOCTEN POCCUNCKON HAUMOHANbHOW CTaHaapTn3aymm B HacTu UCTMbITAHUW 3NEKTPU-
YECKOW NPOYHOCTU U3ONALNN CYXUX TPaHCHOPMaTOPOB.
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4 YcnoBus paboThbl

4.1 O6wWmMe nonoxeHns

TpeboBaHua FOCT P 52719 npuMeHUMbI K CyXUM TpaHcdopMaTopam B TOU Mepe, HAaCKOMbKO 3TO yKasa-
HO B HACTodALWleM cTaHgapTe.

4.2 HopmanbHble ycrnoBus paboTsl

4.2.1 O6wmMe nonoxeHus
Ecnn He OroBopeHO WHOE, YCINOBUA 3KcnnyatauuuM OOMMKHbl COOTBETCTBOBaTb MPUBEAEeHHbIM B
4.2.2—4.2.6. [1pn HeOOXOOAMMOCTU 3KCNNyaTauum TpaHcdopmMmaTopa B YCNOBUAX, OTMIMYHBIX OT HOPMaTlbHbIX,
crneayeTt pykoBoACTBOBaTbLCS yKazaHuamn 11.2 u/unn 11.3.
4.2.2 BbicoTa yCTaHOBKWU
BeicoTa Hag ypoBHeEM Mopsl He AomkHa npesbiwaTte 1000 m.
4.2.3 TemMmnepaTypa oxnaxagawLliero sosgyxa
TeMnepaTypa oxnaxaarouwiero Bosayxa cornacHo KnmmaTu4yeckomMy UCMONTHEHUIO Y, KaTeropumn pasme-
LLIeHUSA CYXUX repMeTUYHBbIX TpaHcdopMaTopoB oT 1 Ao 4, cyxux HerepMeTudHbIX 0T 3 404 no [OCT 15150.
CpeagHecyTodHada Temnepartypa Bosayxa He Bblile 30 °C; cpeaHerogoBaa temMneparTtypa Bosgyxa, onpeae-
naemagqa no nyHkty 3.12 NOCT 30830, He Bbiwe 20 °C.

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

4.2.4 ®opMa KpUBOU NUTaKOLLEro HanpsXxeHus
dopma KpUBOU NTAIOLLEro HanpsXXeHnsa AomKkHa cooTBeTcTBOBaThL TpeboBaHuam OCT 13109.

[MTpunmevanunme—Cm IB.2 (npunoxenne B).

4.2.5 HecummeTpua TpexdgasHoro nMTarwoLLero HanpaxxeHus

HecummeTpusa TpexdasHoM CcUCTEMbI HaMpsXKeHWA [OO/MKHa COOTBEeTCTBOBaTb TpeboBaHMAM
FOCT 131009.

[MTpunmevanunme—Cm IOB.3 (npunoxenne B).

4.2.6 BnaxHocTb
OTHOoCUTENbHAs BNaXHOCTb OKpyXatollero Bo3Ayxa AofmKkHa ObiTb MeHee 93 %. He OomkHO ObITh
Kanesnb BOAblI HA NOBEPXHOCTU OBMOTOK.

4.3 OcobOble ycnoBus paboThl

3akasdynK B CBOEM 3aKase O0JKeH yKasaTbh UHble YCINOBUA 3KennyaTauun, He oTHocALWMeCcs K HopMarb-
HbIM YCNOBUAM cornacHo 4.2. Npumepamum Takmx ocobbIX YCNOBUN ABNAIOTCS:

- bonee HM3Kaga UNK Bonee BbICOKAast TeMNepartypa oKkpyXatoLwen cpeabl, YeMm ykasaHo B 4.2.3;

- orpaHuyeHHas BeHTUNAuUmS;

- BbICOTa YCTAHOBKWU, NpeBblilaowaga ykasaHHoe B 4.2.2 3HavyeHue;

- Hanu4yme BpeaHbIX AbIMOB U NapoB;

- Hanundyme BOAAHOIoC Napa;

- OTHOCUTEeNbHasA BNa)XHOCTb OKPpYXXaloLWero Bo3ayxa npesbillaeT npeaen, ykasaHHbl B 4.2.6;

- Kanawuwag Boaa;

- COJTIEBOU TyMaH;

- ypesmepHaa n abpasmBHas nbinb;

- BbICOKOE codepXaHue rapMoHUK B TOKE HarpysKu;

- NCKaxkeHne opmMbl KOUBOWU HaNPs>KeHNUs MUTaHUg;

- KoppeKuus koaddpuumneHTa MOLWHOCTM U MeTo4 KOMMYTaLLMN KOHOEHCATOPOB ANd orpaHU4eHns bpoc-
Ka ToKa;

- HanoXeHue NOCTOAHHOro ToKa;

- aTTecTayna Ha cecMUYecKyto 6e3onacHoOCTb, TPebyloLllaa cneymanbHOro paccMoTpPEeHUS NPU NPOEK-
TUPOBAHUN;

- JKCTpeManbHble MexaHun4yeckune yaapbl 1 BubpaLmu;

- 0CcoDble yCNoBUS TPAHCNOPTUPOBAHUA N XPaHEHUSA, OTNUYHBIE OT yKa3aHHbIX B 4.5;

- apyrue ycnosusa cornacHo NOCT 30830 (npunoxeHue A).

[TpnmeyaHwne— aHHOE NONOXeHWEe HanpaBlEHO Ha YYET POCCUNCKON HaUMoOHanbHOW ctaHgapTmsaynn,
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Tpe6OBaHI/IFI K TpchdaopmaTopy A1 SKCIMJyaTalii B 3TUX 0CODbIX YCITOBUAX AOCJTXKHDI ObITb COrnacoBa-

Hbl MEXAY N3TOTOBUATEJIEM N 3dKad3HNKOM.

[lononHuTenbHble TpeboBaHNA AN HOPMUPOBAHHbIX 3HaYEHU 1 UCMbITAaHUA TpaHCchOopPMaTopPOoB, CNPO-

EeKTUPOBAaHHLIX ANS PadboThl B YCMOBUAX, OTNUYHBIX OT HOPMaribHbIX YCNOBUN MO 4.2, TAKUX KaK BbICOKAA TEM-
nepaTtypa oxnaxgarowero Bosayxa unum eoicota yctaHoBku 6onee 1000 m, npusegerHbl B 11.2 1 11.3.

4.4 YcnoBuA TpaHCNOPTUPOBAHUA U XpaHeHUnA

TpeboBaHUA K TpAHCNOPTUPOBAHUIO U XpaHeHMto ycTaHaBnueatoT B HI Ha KOHKpeTHbIe TpaHcopMaTo-
pbl ¢ ydeToMm TOCT 23216.

Ecnu nHoe He ykasaHo B H[] Ha KOHKpeTHbIe TpaHCopMaTopbl, YCIOBUA TPaAHCNOPTUPOBAHUA TPaHC-
dpopMaToOpPOB B YAaCTU BO3AENCTBUA KNUMaTUYeCKUX 0aKTOpPOB — B COOTBETCTBUU C rPyNnoun yCrNoBUN Xpa-
HeHnsa no FOCT 15150, B yactn BosaencTeua mexaHndeckmnx dpaktopos — J1 no FOCT 23216.

[To TpeboBaHUIO U3rOTOBUTENA 3aKasunK OO0MKeH coobLUTb oXuaaemble Npu TPaHCNopTUPOBaAHUU
YPOBHU yaAapHbIX HArpysoK, BUbOpaLnumi U HaKNOHOB OT BEpTUKanM.

[Tpumevanwune—Cwm [OB.5 (npunoxenne [1B).

5 OTBeTBNEeHus

PekoMeHayeTca cneayowmm gnanasoH:
+ 5 % ctyneHsmun 2,5 % (5 cTyneHeun perynmpoBaHug) Unu
+ 5 % (3 cTyneHn perynmpoBaHug).
Kak npasuno, BbIOOP OTBETBNEHUA OOJDKEH OCYLLECTBMATbLCA MPU OTKIHYEHHOM TpaHcgopmMartope
nyTeM nepecTaHOBKU NepemMbldek UMM NPpUMeHEeHUs1 YCTPOoMUCTBa nepeknioveHna 6es so3byxaeHusa (IN6B).

[TpumevyaHns

1 HonyckaeTcs npumeHeHne perynupoBaHus noa Harpy3skon (PlI1H), npn atom gnanasoH n Yncno CTyrneHen Qorx-
Hbl ycTaHaBnmeaTtbcH HI Ha KOHKpeTHble TpaHcdopmaTopsil.

2 Cwm. [1B.6 (npunoxexune OB).

6 Cxembl coeaHEeHUN

[Tpn OTCYTCTBUM cneunanbHbIX TpeboBaHMK 3aKkasuunka TpaHcopMaTop ACMKEH UMeTb CXeMy coeaun-
HEHUA «TPeyronbHUK — 3Be3da C Hynem» ¢ rpynnon coeguHeHusa 11 cornacHo nNpuUnoXeHuio b K
[OCT P 52719.

BBoabl 1 oTBOAblI HeUTpann odbMoTKM HH AoMmKHbI ObIThb BbIOpaHbl Ha NMPOAOCIHKUTENBHYIO HarpysKy
TOKOM, PaBHbIM MO OTHOLUEHWUO K HOMUHaNbHOMY TOKY obMoTkn HH 25 % ansa TpaHcgopmMaTopoB CO CXe-
MOW coeanHeHua odbmoToK Y/Y , n 75 % ana TpaHcopMaTopoB CO CXeMaMin coeuHeHnss 0OMOTOK Y/Z, U
D/Y\,. BBOAbLI U 0TBOALI HEUTpanu obmoTk BH TpaHcdopmaTopoB kKnaccoB HanpskeHnsa ot 6 Ao 35 KB co
cXeMmou coegnHeHua oomMoToK Y /D gonXkHbl ObiTb BbIOpaHbl HA NPOACIKUTENBbHYIO Harpy3Ky TOKOM, paB-
HBIM HOMWUHAaIbHOMY TOKY 06MOTKM BH.

[Tpumevanwune—Cwm OB.7 (npunoxenne [1B).

7/ CTOUKOCTbL NPU KOPOTKUX 3aMbIKaHUAX

TpeboBaHUA N NpaBunia NPUEMKU B YaCTU CTOUKOCTU NPU KOPOTKUX 3aMbIKaHUSIX OOMMKHbI COOTBET-
ctBoBatb [ OCT P 52719.

[Tpumevanune—Cwm [B.8 (npunoxexune B).

8 HoMMHanNbHbLIE AaHHbIE

8.1 O6wme nonoxeHus
N3roToBUTENb AOIMKEH yKa3aTb HOMUHAalbHbIE AaHHbIE TpaHcdopMaTopa Ha Tabnuuke cornacHo pas-

aeny 9. 3T HOMWHAarbHble JaHHble OOJKHbI ObITb TakMMK, YToObl TpaHcopMaTop MOr HECTU CBOWM HOMM-

4
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HanbHbIK TOK NPW YCTAaHOBMBLUENCHA Harpy3ke 0e3 Bbixoda 3a npeaenbl MNPeBbILEHUA TemnepaTypshl,
onpeneneHHble B pasgene 11, npu ycnoBUK, YTO 3HAYEHME HaNPsSKeHUa NUuTaHus paBHO HOMUHAaNbHOMY
HanpsKeHUo U YTo YacToTa nuTaroLllen ceT paBHa HOMUHaNbHOU YacToTe.

8.2 HoMunHanbHasaA MOLWHOCTb

TpaHchopmaTop AOMKEH MMETb 3aJaHHYHO HOMUHANbHYO MOLLHOCTb KaXKaon oOMOTKU, KOTopas O0/S1-
)XHa ObITb yKasaHa Ha Tabnuyke TpaHcdopmaTopa. [Npn nocTtaBke B KoXyxe TpaHcdopMaTop OOMKEH ObITb
paccynMTaH Ha HOMUHaNbHYHO MOLWHOCTL. HOMWHaNbHaaA MOLWHOCTb OTHOCUTCA K NPOACIDKNTENBHON Harpyske
1N CUHYcouaanbHon cpopmMe TOKOB U HanpsxeHuns. Ee 3HavyeHne asnaeTca 6a3ncHbIM AN rapaHTUPOBaHHbBIX U
M3MEPEHHBIX MPU UCTILITAHUN Harpy3o4YHbIX NOTEPb, NPEBbILLIEeHUA TeMrnepaTypbl U HaNpsKeHUs KOpOTKOro
3aMblKaHWA.

[TpunmeyaHwmne—ByxobMOTOUYHLIN TPAHCHOPMATOP MMEET TONMBKO OAHO 3HAYEHME HOMMHAITBHOW MOLLHOCTW,
oAMHaKoBoe Ans obenx oobmoTok. Ecnu TpaHcchopmaTop pabotaer npy HOMMHANbHOM HaMPsKeHUW, No4aBaeMoM Ha Nep-
BUYHYO OODMOTKY, 1 HOMMHArIbHbLIN TOK NPOTEKAET YepEe3 BbIBOALI 3TOW OOMOTKM, TPaHCOPMAaTOP NPUHUMAET COOTBETCTBY-
IO Y HOMUHANbHYIO MOLWHOCTL Ans 06enx oOMOTOK.

HomMuHanbHas MOLWHOCTb COOTBETCTBYET ANIMTENbHOMY pexxumy paboTbl. BMecTe ¢ Tem cyxune TpaHc-
cdbopmaTopbl, COOTBETCTBYIOLME HACTOALWEMY CTaHAapTy, AOMKHbI AonyckaTb paboTy npu neperpyskax.
[onycTumble cuctematndeckme HarpysKki 1 neperpyskin, B TOM Y1crie ¢ NoBbILLEeHHBIM U3HOCOM U30MALNN, C
y4yeTOM MpeALllecTBYOLWEN Harpy3km TpaHcopmaTopa 1 TeMmnepartypbl oxXnaxgaroLlen cpeabl N KpaTKo-
BpeMeHHble aBapuiiHblie (Ype3BblHalHbIe) Neperpyski Bcex afneMeHToBR TpaHcdopmartopa, BKIHoYas KOM-
nnexkTyrLwme n3genua, 4okHbl bbiTb yecTaHoBNeHbl B HI Ha KOHKpeTHble TpaHcdopMaTophl.

[Tpumevanwune—Cwm OAB.9 (npunoxenne [1B).

8.3 lpeanovtTutenbHble 3Ha4e€HUA HOMUHaNbHOU MOLLHOCTI
[TpegnodTuTEenbHbIE 3HAaYeHUa AomkHbl cooTBeTcTBOBaTL [ OCT 9680.

8.4 PaboTta npu HanpsXXeHUU Bbille HOMUHANbHOIO

[onycTumble  NPOAOCIMKUTENbHbIE  NPEBLIWEHUA  HaNPsXXeHUA  OO/DKHbBI  COOTBETCTBOBATH
[OCT P 52719, ecnn B H] Ha KOHKpeTHblIe TpaHcOopMaTOopbl HE YKasaHO UHOeE.

[MTpunmevyanume—Cm IB.10 (npunoxexHune OB).

8.5 PaboTta npuv BEHTUNATOPHOM OXNaXaeHUu

Ecnu npumeHseTca AONONHUTENbHOE oXNaXaeHue Npu NoMOLWM BEHTUNATOPOB, 3HAYEHUS MOLLHOCTU
MpW BKMHOYEHHBIX W OTKIIHOYEHHBIX BEeHTUNATOpax [OOKHblI ObiTb NpeaMeToM CcorfacoBaHUA Mexay
M3rOTOBUTENEM U 3aKas4YMKOM.

Ha Tabnuyke aommkHbl ObITh YKaszaHbl 0b6a 3Ha4YeHUA MOLLIHOCTU — MOLLIHOCTb 6€3 BEHTUNATOPOB U MakK-
cMManbHas MOLWHOCTb NMPU BKITHOYEHHOM BEHTUMATOPHOM OXJTaXAEHWN.

9 3aBoackast Tabnuuka

Kaxabld TpaHcdopMaTop ACIKEH ObITb cCHabXeH Tabnnykon U3 maTtepuana, yCTOMYNBOro K aTMmocep-
HbIM BO3EeNUCTBUAM, 3aKpenieHHOM Ha BUAHOM MecTe U coaepallen MHdpopmMaunto, ykasaHHyo HKe. Haa-
MACN Ha Tabnuyke AOMKHbI ObITb HAHECEHbI HECTUPAEMbIM CNOCODBOM (TakUM Kak TpaBlieHUe, rpaBUpOBKa,
lITAMMOBKA WNKA NpY NoMowKn oToxXumMmuieckoro npouecca). Ha Ttabnuyke AO0MKHbI ObITb yKasaHbl
cneayrowine aaHHbIe:

a) HaumeHoBaHue n3genus (TpaHcdopmaTop, aBToTpaHcopMaTop) N YCNoBHOe 0bo3Ha4YeHne TUuna
no NOCT P 52719;

b) ob6o3HaveHne H Ha TpaHchopmaTop;

C) TOBapPHbIN 3HAK U HAUMeHOBaHUe NpPeanpUATUSA-M3roTOBUTENS;

d) 3aBOAOCKON HOMEP:;

e) rog U3roToBIeHUS;

f) Knacc HarpeBOCTOMKOCTU U30NALMKM ANS KaXaonm obMOTKU, nepBad byksa 0D0O3HAYEHUS1 OOIMKHA
OTHOCUTLCS1 K OOMOTKE BbICLLEro HanpsXXeHus, BTopast — K OOMOTKEe HU3LWEro HanpsXXeHus; ecrin UMeeTcs
bonee ABYyX 0OMOTOK, OyKBEHHbIE 0D03HAYEHUS ACITKHBI ObITh PACMONOXEHbI MO NOPAAKY OOMOTOK OT BhICLLE-
ro HaNpsXXeHUs K HASLEMY:;

g) 4yucno as;
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h) HOMWHanNbHas MOLWHOCTb B KUNMOBONbTaMNepax ANa KaXaoro suaa oxnaxgeHus;

1) HOMUHaneHasa YacTtoTa B repuax;

|) HOMUHaNbHBLIE HaMNPsSKEHUS1 B BOMbTaxX WM KUNOBOMbTax BCceX OOMOTOK, BKMOYaa HanpsbkeHUs
OTBETBMNEHUN, eClT1 OHA UMEKOTCH;

K) HOMWHanNbHbIE TOKM B aMmnepax Angd Kaxaoro snaa oxnaxaeHus;

) ycnoBHoe 0603HavYeHUe cxembl 1 rpynnel coeanHeHnsa odmoTok no FOCT P 52719;

M) HanpsbkeHue KOPOTKOro 3amMmblkaHMA B NnpoueHTax Ha OCHOBHOM OTBETBMIEHUU NMPU HOMUHANbLHOM
TOKE U COOTBETCTBYIOLLEN TemMnepaType;

N) BWUO CUCTEMBI OXNaXXOeHUS;

0) NosHasa mMacca B Kunorpammax Unm ToOHHax;

P) YPOBHU U30NALMN BCeX OOMOTOK (AOMMKHbI ObITb YKa3aHbl UCMbITaTeNlbHbIE HaMNPSXXEHUS NPOMbILLI-
NeHHOM 4acToThbl U NMNOJIHOTO IPO30BOIro UMNynbca ANA BHYTpeHHEeN N30NALUUU B KUNOBOMbTaX);

() CTeneHb 3aluThlI;

) Knacc KnumaTu4yeckmnx yCcrnoBuu;

S) Knacc CTOMKOCTU K BO3AEUCTBUAM OKPyXatoLllen cpeabl;

{) kKnacc socnnameHAeMOoCTH.

10 O603HaYeHne cUcTeM oxnaxaeHus

10.1 YcnoBHble 0003HauYeHUA cnocoboB oxXnNnaXxaeHus

[na kaxxaoro TpaHcopmMmaTopa AomKeH bBbiTh YKasaH NCNofb3yeMblil BUA cucTeMbl oxnaxageHusa. Obos-
Ha4YeHus KaXkaoro Buaa oxnaxaeHus ykasaHbl B Tabnvue 1.

Tadtbnwuwua 1 — Obo3HayeHne BUAOB OXNaXXaeHUs

YcnoBHoOE 0003HaAYeHUE BUAa CUCTEMbI OXNAaXKOEeHUSA,

NPUHATOE B
Bua cucrembl oxna)aeHus TpaHchopmMaTopoB

Poccuuckon Pepepauymm 3apybexHbix cTpaHax (M3K)

EcTecTBEHHOE BO34YLWHOE MNPU OTKPLITOM UCNOSTHEHUN C AN

EcTecTBEHHOE BO34YLWHOE MNpu 3aWMWEHHOM NCNOJTHEHNY C3 ANAN
EcTecTBEHHOE BO34YLWHOE MNpU repmMeTuHHOM UCNOSTHEHUN Cl ANAN
Bo3aywHoe ¢ npuHyanTenbHOW UMPKYNsSUMEN BO34yxa ch ANAF

[MTpnmevanune—Cwm [B.12 (npunoxenune [B).

11 lNpepensbl NnpeBbIlLeHUA TeMnepaTyphbl

11.1 HopMmanbHble npeaenbl NpeBbilleHUA TeMNepaTyphbl

[MpeBbileHWe TeMnepaTypbl Kaxaon odMoTkM TpaHcdopmaTopa, NnpeaHasHa4eHHOro Ana aKcnnyaTa-
1AV NP HOMUHATbHBIX YCNOBUAX, MO CPaBHEHUIO C TeMMepaTypon oxna)kaatoLero Bos3ayxa npu UCnbliTaHUsX
Ha HarpeB B COOTBETCTBUM C pa3genomM 23 He JOMKHO ObITb Bbillie 3HAYeHWI, yKasaHHbIX B Tabnuue 2.

MakcumanbHoe 3Ha4YeHne TeMmnepaTypbl Kaxkaon ns yacted obMOTKM HasbIBaeTCHa TeMnepaTypon Hau-
bonee HarpeTon ToUKKU. TemnepaTtypa Hanbonee HarpeTon TOYKMU He AOITKHA NPEBbIWLATL HOPMUPOBAHHLIX
3HA4YeHWK, yKasaHHbIX B Tabnuue 2 (TpeTbs rpada).

[MTpumevanune—Cwm [B.13 (npunoxenne OB).

N30nsIUMOHHBIE MaTepuarnbl MOTYT NMPUMEHATLCA OTAENBHO UMM B KOMBOUMHALUAX NPU YCNOBUKU, UTO UX
TeMnepaTypbl He NPEBLILAT 3HAYEHWUN AN COOTBETCTBYHIOLWMX KIMAaCCOB HArpeEBOCTONKOCTN N3ONSILNN, YKa-
3aHHbIX B Tabnuue 2 (nepead rpada).

TemMmnepaTypbl MarHUTOMNPOBOAA, MeTanM4Yecknx Yyacten n conpukacarwmxcsi ¢ HUMKU MaTepuanoB
He AOIMKHbI AOCTUraTh 3HAYEHWA, KOTOPLIE MO Dbl MPUBECTU K Ppa3pyLUEHUNIO KaKon-nbo Yactu TpaHcgop-
MaTopa.
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Tabnwu Ll a 2 — |_|p8ﬂ8ﬂbl rNnpepbllUeHUA TeMnepatypbl NP HOMMHaJIbHOM TOKE U TeMlepartTypbl Hanbonee Halpe-
TOW TOYKWU
Knacc HarpeBoOCTOUKOCTU U3ONALUKU MO [lpepen cpeagHero npeBbILLeHUs HopMUpOBaHHbLIE 3HAYEHUA TEMMNEPATYPbI
[OCT 8865 (temnepartypa, °C) TemMnepaTtypbl Npy HOMUHaNLHOM Toke™, °C Haubonee HarpeTon Toukn™*, °C
A (105) 60 05
E (120) 75 110
B (130) 80 120
F (155) 100 145
H (180) 125 170
200 (200) 135 190
220 (220) 150 210
* [lpeBbiWeHVe TeMNepaTypbl ONnpeaeieHo B COOTBETCTBUM C pas3genom 23.
** TlpnBegeHHbIe 3HAYEHNA 3aMEHSAINT COOTBETCTBYOWYIO cebinky Ha MOK 60076-12.

11.2 CHUXeHHble NpeBbLIWLeHUA TeMnepaTypbl ANA TpaHcdopmMmaTopoB, NpegHa3HavYeHHbIX AnA
paboTbl NMpPU BbLICOKOU TeMnepaTtype oxnaxpawlwero Bo3AyXxa UMM B 0COObLIX YCNOBUAX
BO3AQYLUHOIo oxnaxaneHus

Ecnu TpaHcdopmaTop npeaHasHadeH Ansa yernoBui paboThl, NPy KOTOPLIX TeMMepaTypa oxnaxaatoLle-
ro Bo3ayxa npeBbillaeT 0AHO N3 MakCUMarnbHbIX 3HAaYEHUN, yKkaszaHHbIX B 4.2.3, npegenbl NpeBbILeHN TEM-
nepaTypbl JOIMKHbI OblTb YMEHbLUEHbI HACTOMbKO e, HACKOINbKO NpeBbIleHa TeMnepartypa oxnaxaaroLwero
BO34yXa. 3Ha4YeHUa JOMKHbI ObITb OKpyrneHsl Ao bnvkanwero uenoro saHadeHnsa B rpaaycax Llenbcus.

[tobble ycnoBusa B MecTe yCTaHOBKM TpaHcopMaTopa, KOTopble MOTryT NPUBECTU K OrpaHNYeHnto BO3-
OYLLIHOro OXnaXaeHUsa U Bbi3BaTb BbICOKME TeMMepaTypbl OKpYyXXatoLlero Bosayxa, JOKHbI ObiTb yKasaHbl
3aKa34MKOM.

11.3 YTOuHeHMe npeBbileHUA TeMnepatypbl TpaHcdopMaTopoB, nNpeAHa3HavyeHHbIX AOnA
paboTbl Ha 60NbLIUX BbICOTaX

[lpn OTCYTCTBUKM cneunansHOro cornalleHnda Mexagy U3roToBUTenem 1 3akasumkom, Ang TpaHcgopMa-
TOPOB, NpegHasHaveHHbIX And paboTbl Ha BbicoTe bonee 1000 M, HO UCNBLITAHHBLIX HA HOPManbHOW BLICOTE,
npeaensl NPeBLILEHNS TeMNepaTyphl, YyKkazaHHble B Tabnuue 2, A0MmKHbI ObITb YMEHbLUIEHbI Ha creayowme
3HadeHnsa Ha Kaxgble 500 M BbICOTHI ycTaHoBKK cBepXx 1000 m:

- MPW eCTECTBEHHOM BO3AYLUHOM oxnaxaeHuu: 2,5 %;
- MpY POPCUPOBAHHOM BO3AYLUHOM OXITaXXAEHUN: S Yo.

Ecnun BbicoTa MecTa npoBeaeHus ucneiTaHun oonee 1000 M, a BeicoTa ycTaHOBKU MeHee 1000 M, MoXKeT
ObITb NpOBeAeHa COOTBETCTBYIOLLAS KOPPEKLUA B 0OpaTHYIO CTOPOHY.

ITtobble nonpaBkM Ha BLICOTY YCTAHOBKMA AOIMKHBI OblTb OKPYrneHbl A0 OnuKauwero Lenoro 3Hade-
HMUA B rpagycax Uenbcuq.

12 TpeboOBaHUA K INEKTPUYECKON NMPOYHOCTU N3ONALUN

12.1 OOLWwue nonoxeHusn

Ecnu nHoe He ykasaHo B HI Ha kOHKpeTHbIe TpaHcopMaTopbl, aNekTpudeckad NpoYHOCTbL U30NALNN
OOMKHa cooTBeTCTBOBAThL YpoBHIO ano FOCT 1516.3 anga TpaHcdopMaTopoB, pa3paboTaHHbIX ¢ TpeboBa-
HMEeM NPOBEPKMN N30NALMN HA OTCYTCTBUE YaCcTUYHLIX Pa3psaaoB No pasgeny 22 HacTtodlwlero ctaHaapTa, U
ypoBHIO 6 No TOCT 1516.3 B ocTanbHbIX crny4asx.

[MTpnumevanwunme—Cwm [B.14 (npunoxenune [B).

12.2 TpaHcchopmMmaTopbl AnNA NpUMeHeHUA Ha 60NbLUUX BbICOTax

Ecnun TpaHcopmaTopbl, NpeaHasHadveHHble Ans pabotel Ha BeicoTax oT 1000 go 3000 m Hag ypOBHEM
MOPS, UCNBbIThIBAKOTCA HA HOPMalbHOWU BbICOTE, UCTbITaTeNbHbIe HAaNpPsXXeHUA rpo30BbIX UMMYbCOB U NMPUIO-
)KEHHOro HanpsXkeHUs NPOMBbILLNIEHHON YacToThl A0MKHBI ObITh yBenuveHbl Ha 1 % Ha kaxable 100 m cBepX
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1000 m. MNpu BoicoTe Bonee 3000 M ypoBeHb N30MALIMM AOIMKEH BbITb COrnacoBaH MeXxay U3roToBUTENEM Y
3aKa34YnKOM.

13 Knaccudgpukaumsa no KnMMaTuieCckuM ycrioBusiM, CTOMKOCTU K BO34EUCTBUAM
OKpyXarLwen cpeabl U BOCNNaMeHAeMOCTH

13.1 Knacchbl KnUMaTU4eCKMUX YCINTOBUMN

[10 3Ha4YeHUIo HMXKHEN TeMnepaTypbl OKpyXKatowen cpeabl onpeaeneHbl crnegyowme YeTblpe Knacca:

Knacc C1: TpaHcdopmMaTop npegHasHaveH ans skennyartauim npu TemMnepaTtype okpyKatolen cpeabl
He HmXKe —5 °C, HO NpU TPaHCNOPTUPOBaHUN U XpaHeHUU AoNycTUMa TeMnepaTtypa OKpyXatolen cpedbl
BNOTb A0 —25 °C.

Knacc C2: TpaHcdopmMaTop npeaHasHaveH Ang skennyaTtauun, TPaHCNopTUPOBaHUA N XpaHEHUS NpU
TeMnepartype okpyxawuwen cpegbl go —25 °C.

Knacc C3: TpaHcdopmaTop NpegHasHavyeH Ans akcnnyaTtauniy, TpaHCMoOPTUPOBAHUS U XpaHEeHUs Np
TemnepaType okpyxatouwen cpeabl Ao —45 °C (knumaTtudeckoe ucnonHeHue Y1 no FOCT 15150).

Knacc C4: TpaHcdopmaTop npegHasHavyeH anst akcnnyaTtauniy, TpaHCMoOPTUPOBAHUS U XpaHeHUs Npn
TemnepaType okpyxatouwen cpeabl Ao —60 °C (knumatmndeckoe ucnonHerme YXJ11 no NrOCT 15150).

[TpnmeyaHwue— HononHuteneHble No oTHoWeHMto K MOK 60076-11 knaccel Knumatundeckmnx yenosmm C3 m
C4 pobasneHbl ANsA ydeTa XapakTepHbIX KNMMMaTU4ecknx n reorpadpuyecknx ocobeHHocten Poccunckon Peagepaumnn.

[MTpuHagnexxHocTb TpaHcdopmaTopoB K kKrnaccam C1, C2, C3 u C4 gomkHa bbiTb NoATBEpXAeHa crneum-
anbHbIMWN UCNbITAHUAMMN CornacHo pasaeny 27.

[TpunmeyaHwune— TpaHcdhopmaTopsbl ANA HAPYKHON YCTAHOBKU AOMKHbI ObITb CHABXEHbI KOXYXOM UINN NUMETL
OPYryto aHanorMyHyo 3aLuTy.

13.2 Knaccbl CTOUKOCTU K BO3AEUCTBUAM OKpYyXalwLlen cpeabl

YcnoBuga okpyxatolen cpedbl AN CyXUxX TpaHcopMaTopoB onpeaendaoTcd no BNaXXHOCTU, KOHAEeHCa-
LK BNaruy, sarpasHeHno U TemMnepaType okpyXatollen cpeasbl.

[TpnmeyaHue— ITn hakTopbl BaXHbl HE TOMNbKO B TEHEHUE Nepunoga SKcnnyataumm, HO Takke Npy TPpaHCnop-
TUPOBAHUN N XPaAHEHUN A0 YCTAHOBKW.

[TpUMeHUTENbHO K BNaXKHOCTU, KOHAEHcaLU U 1 3arpasHeHnio onpegenexdbl cnegytowme Tpu Knaccea:

Knacc EO: He moxeT ObITb HUKAKoOW KOHAEHCAUWW BNarn Ha TpaHcdopmaTtope, a 3arpsa3HeHne HesHa-
YUTENBHO. JTO OOLIMHO COOTBETCTBYET BHYTPEHHEW YCTAHOBKE B YACTOM N CYXOM NOMELLEHNN.

Knacc E1: BoaMmoxHa HeperynapHaa KoHAeHcauua BNnarm Ha TpaHcdopmaTtope (Hanpumep, kKorga
TpaHcopMaTop OTKNOYeH). BO3MOXHO orpaHuyeHHoe 3arpasHeHue.

Knacc E2:Yactasa koHaeHcauusa Bnari Unu cUnbHoe 3arpsasHeHumne, nni KoMmouHaLUua n Tore U apyroro.

[MTpuHagneXHocTb TpaHchopMaTopoB K Knaccam E1 1 E2 gomkHa 6bITb noaTBepXXaeHa cneumanbHbIMA
MCMbITAHUAMU COrnacHo pasaeny 26.

13.3 Knacchbl BocnnamMmeHs1eMoCTI

[10 BOCNNaMeHAeMOCTU N XapaKTepy ropeHnsa onpegeneHsl crneayoline aga Knaccea:

Knacc FO: He paccmaTpuBaeTcd o0NacHOCTb BO3HUKHOBEHUSA noXapa. 3a UCKTIYeHUeEM XapaKTepuc-
TUK, MPUCYLLUMX KOHCTPYKUUK TpaHcdopMaTopa, He NMpuHUMaloTes cneyuanbHble Mepbl Mo orpaHUYeHnio BOC-
nnameHaemMmocT. [pn 3TOM SMUCCUSA TOKCUYHBLIX BELLECTB U HENPO3paYHOro AbiMa AoMKHa ObITb cBeaeHa K
MUHUMYMY .

Knacc F1: TpancdopmaTopbl nogBepKeHbl 0NacHOCTU BO3HUKHOBEHUA noxapa. domkHa ObITb orpaHun-
YeHHasi BOCNaMeHAEMOCTb. IMUCCUSA TOKCUYHBIX BELWECTB M HENPO3PavYHOro AbiMa AoKHa ObITb CBeAeHa K
MUHUMYMY .

[TpnHagnexxHocTb TpaHcdopMaTopoB K Knaccy F1 aomkHa O6bITe noaTBepXKAeHa cneumanbHbIMM UCMbI-
TaHWUAMMW CornacHo pasgeny 28.

[TpnmedaHune—V3amepeHus, BbINONHEHHbIE COMMAacHO pasaeny 28, 4O0MKHbl UMETb CTaHO4APTHOE OTKITOHEHUE
pe3ynbraToB He 6onee 10 °C.
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13.4 KpuTepuu ucnbiTaHu, NoaTBEepPXAalWUX NnpMHagneXXHocTb TpaHcdopMaTopoOB
K Knaccam KnMMaTu4yecKUX ycrioBMu, CTOMKOCTU K BO34eUCTBUAM OKpyXKakLen cpeabl
N BOCNNaMeHAeMOCTH

Ecnun TpaHcgopmaTop 0OBbABNEH KaK NpuHagnexawmnm K KOMOUHALKMKN KNAacCoB KNUMaTUYEeCKNX YCIo-
BUN, CTOMKOCTU K BO3AEUCTBUAM OKpyXKatloLlen cpebl 1 BOCNNaMeHAEMOCTU, TO UCMNbITAHUA, KOTOPLIE O0MK-
Hbl AoKasaTb ero NpMHaaneXHoCThb K yKasaHHbIM Kinaccam, NpoBoAAT Ha OAHOM 1 TOM Xe TpaHcopMaTope B
nocneaoBaTenbHOCTU, yKasaHHOM B Tabnuue 3.

McnblTaHna cornacHo pasgenam 26, 27 1 28 gormkHbl ObITb NpoBedeHbl HA 0AHOM TpaHcdopMaTope,
npegcTaBngaloLWeM TUM KOHCTPYKLWA.

Tadbnwuwua 3 —IllocnegoBaTenbHOCTb UCMBbITAHUN

Knaccehl
KMTMMATUYECKUX | CTOUKOCTU K BO3OEUCTBUAM BOCMNIame-
ACObITaHUS PBS,EI,EEJ'I YCIOBUA OKPYXXaloLlen cpefbl HAEMOCTIA
(MYHKT)
C2
C1 C3 EO E1 E2 FO F1
C4
1 Tepmunyeckas ygapHasi Harpy3ka npu —5 °C 27.3 [1a Hert — — — — —
2 Tepmudeckas ygapHasa Harpys3ka npu —25 °C | 27.4 HeTt a — — — — —
(C2); npu 45 °C (C3); npn —60 °C (C4)
3 VcnbiTaHna Ha KoOHAeHCAUUIO Bnaru 26.3.1 — — HeTt Ha HeTt — —
4 VicnblTaHne Ha KoOHOEHCAUWIO U MPOHUKHOBE- | 26.3.7 — — Het Het I1a — —
HWe Braru
5 cnbiTaHne Ha BOCnnameHAEeMOCTb 28.3 — — — — — HeTt [1a

14 OOwwne TpeObOBaHUA K UCMBITAHNAM

[Tpn BbINyCKe ¢ 3aBoga TpaHcgopmMaTopbl AOIMKHBI ObITh UCMBITAHBI COMNACcCHO TPeboBaHMAM pa3aeros
15—23. TpaHcdopmMmaTopbl, HaxXoOMBLUMECS B 3KCNyaTaun, MOryT ObiTb UCMbITAHbI B COOTBETCTBUM C STUMM
TpebOoBaHUSAMU, HO 3HAYEHUSA UCMbITATENbHbIX HAMPSXKEeHWUI O0KHBI ObITb CHUXKEHbI A0 85 %, oaHako rapaH-
TUPOBAHHbIE 3HAYEeHUS, OTHOCALLMECH K HOBBIM TpaHcdopmMmaTopam, Npyu 3TOM HENPUMEHUMbI.

McnbiTaHUa A0MKHBI ObITh BbIMOMHEHL! Y U3rOTOBUTENA UN Ha NOAXCASWEN UCNbITATENBHOW CTaHLIUN,
ecn cornaweHmem mMexay U3rotoButenemM 1 sakasdmkom Ha ctaguun 3akasa He OroBopeHo UHoe.

NcnblTaHKUs nsonsiuum cornacHo pasgenam 19, 20 1 21 gormkHbl 6bITb NpoBeAeHbl Ha TpaHcdopMaTope
npu Temnepartype, ONIM3KOU K TeMnepaTtype UcnelTatensHoW nabopaTtopun.

McnbiTaHna A0MKHBI BbITb NMPOBeAeHbl Ha MONHOCTLIC cOBbpaHHOM TpaHcgopMaTope ¢ YCTAaHOBMNEHHbI-
MW HeObXoOUMbIMU COCTaBHbIMA YaCTSAMMU.

OBMOTKN € OTBETBNEHUAMN OOMKHbI ObITb BKIHOYEHbI HA CBOW OCHOBHbLIE OTBETBIEHUS, eCnn cornatie-
HAEM MEeXAy U3rotoButTerieM N 3aKa34mKkomMm HEe OroBoOpPEHO NHOE.

BasncHble 3Ha4YeHUda AN Bcex XAdpPaKTepUCTUK NP UCNblITAHNAX, KPOME MCMbITAHUA U3ONALNA, OOITKHBI
COOTBETCTBOBATb HOPMAJlIbHbIM YCITOBUAM, €CJ1M B COOTBETCTBYRILLMX Pa3elladX HE OIOBOPEHO UHOE.

15 U3amepeHue conpoTnBrieHU OOMOTOK NOCTOAHHOMY TOKY
(NpuemMo-caaToYHble UCNbITaHUA)

NamepeHusa nposogdat cornacHo OCT 3484.1.

16 lpoBepkKka KoathdunumeHTa TpaHccopmaumm n rpynnbl coeauHEeHNN OOMOTOK
(NpuemMo-caaToUHble UCNbITaHUA)

[TpoBepkn npooaaT cornacHo FOCT 3484.1.
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17 U3smepeHuMe noTepb N HaNpPAXeHUA KOPOTKOro saMbliKaHUSA
(NpueMo-ca4aTo4YHbIe UCNbITaHUA)

NamepeHusa nposoaart cornacHo OCT 3484.1.

Pes3ynbTaTbl USMEPEHNIN NOTEPL N HAMPSI)KEHNSI KOPOTKOIO 3aMbIKaHNA AOMKHBI ObITb NPUBEAEHBI K TEM-
nepartype, pasHon 20 °C nntoc cpegHee npeBbilleHUe TeMNepaTypbl, ykasaHHoe B rpade 2 tabnuubl 2 Ans
3aJaHHOro Krnacca HarpeBoCTOUKOCT OOMOTOK.

Ecnun B TpaHcgopmaTope UMeoTCs OOMOTKN € pasfIMYHbIMU KnaccaMn HarpeBOCTOMKOCTW, pe3ynbTaThl
MPUBOASITCS K TEMMNepaType, COOTBETCTBYOLLEN 0DOMOTKE C HAMDONBLLUIXUM KNAacCOM HarpeBOCTOUKOCTN.

18 U3amepeHUne NoTepb U TOKA XONOCTOro xoaa
(NpueMo-caaTo4YHble UCNbITaHUA)

NamepeHusa npooaart cornacHo OCT 3484.1.

19 UcnbiTaHMe naonaumm NPUNoOXeHHbIM NepeMeHHbIM HanpsaXXeHueMm
NPOMBbILWNEeHHOU YacToThl (NMpUeMo-cAaTOYHbIE UCNbITaHUA)

VcnbiTaHna npoBoaaT cornacHo [OCT 22756.

NcnblTaTenbHoOe HanpsikeHne AoMKHO ObITb NPpUNoXeHo B TedeHue 60 c.

NcnbiTatenbHble HANpsKeHUs 0bMOTOK HOMUHAaNbHbLIM HanpsixeHnem 3 KB v Bbllle AOMKHbI COOTBET-
cteBoBath OCT 1516.3. M3onaunsa oOMOTOK (OTHOCUTENbHO 3eMMNN U APYrnx obMOTOK), UMEIOLLIMX HOMU-
HanbHOE HanpsixeHue HuxKe 3 KB, OomKHa BblaepXMBaTb MPUNOXKEHHOE OT MNOCTOPOHHEro UCTOYHUKA
HanpsikeHune, pasHoe 5 KB ang TpaHchopMaTopoB ¢ HOPManbHON U30NALMEeN 0OMOTKU BbICLLEro Hanpsxe-
HUA 1 3 KB ana TpancdopmMaTopoB ¢ HOpManbHOW n3onsumen obMOTKM BbICLLEro HaNpsiKeHUs.

[MTpumevanune—Cwm [B.15 (npunoxenne OB).

20 UcnbiTaHne nsonAauun MHAYKTUPOBaAHHbIM NepeMeHHbIM HanpshkeHUuem
NPOMBbILWNEeHHOU YacTOoThbl (NMpUeMo-cAaTOYHbIE UCNbITaHUA)

VcnbiTaHna npoBoaaT cornacHo [OCT 22756.

McnbiTaTtenbHoe HanpshkeHne A0MKHO BbiTb paBHO YABOEHHOMY HOMUHANBbHOMY HarpsiKeHUHo.

[InnTenbHOCTL BbIAEPXKKU UCMBITATENBHOIO HaNpsKeHusa AomkHa ObiTb paBHa 60 ¢ nNpu YactoTe 40
100 Iy sBkntounTenbHo. MNMpun yactoTte f 6onee 700 My ANUTENBHOCTb BbIAEPXKKM NCMBITATENBHOMO HAMPS)KeHUN
B ceKyHaax gomkHa 6biTb paBHa 60 - 100/f, Ho He meHee 15 cC.

21 UcnbiTaHUA U3onauun HanpsaXXKeHUsAMU rpo3oBbIX UMNYINbLCOB
(TUNOBbLIE UCNbITaHUSA)

TpeboBaHUA K 3NEKTPUYECKON NPOYHOCTU U3ONSALUA NPU HANPSKEHUAX FPO30BbLIX UMMNYNbCOB AOKHbI
cooTBeTcTBOBaTL [ OCT 1516.3. NcnbiTaHna npoBoadat no OCT 22756.

McnbiTaHnua O0MKHbI ObiTb BLIMOMHEHbLI MNOMHBIMKU U Cpe3aHHbIMU TPO30BLIMUA MMNYNbCaMMN 0DeUx
NONAPHOCTEN (MONOXNTENBLHOU U oTpULATENLHOW, NO TPU UMNYNbCa KaXKaoW NONAPHOCTN).

[TpumeyvyaHuwuns.

1 Cwm. [1B.16 (npunoxexune [B).

2 [1pu ncenbiTaHnm HaNpsiXXeHWeM rpo30BOro MMNyrbca MOryT BO3HUKHYTb EMKOCTHbIE YACTUYHbIE pa3psabl B BO3-
Oyxe, KoTopble, HE NpeAcTaBnAsa ONnacHOCTU ANs n3onsauum TpaHcdopmartopa, MoryT NPUBECTU K U3MEHEHNAM (POPMbI
MMNynbca ToKa, Npu 3ToM hopma nMnynbca HanpPsKeEHNS N3MEHSIETCH HE3HAYUTESBHO UMM COBCEM HE N3MeHsieTcs. B
3TOM Criyyae pekoMmeHayeTCs MNOBTOPUTL UCTIbITAHUA NPUITOXEHHBIM U MHOYKTUPOBAHHbBIM MNepPEeMEHHbIM HanpsiXKeHNEM
no pasgenam 19—20. C y4yeTOM OTMEYEHHOro Bbile, HEBONbLLUME NCKaXXEHUA DOPMbI BOJTHbI TOKA HE SIBNSIOTCSH OCHO-
BaHWEeM AN OTOPAKOBKM.
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22 WU3mMepeHUe XapaKTepUCTUK YaCTUYHbIX pa3paaoB
(NpueMo-caaTo4yHble UCNbITaHUA)

22.1 O6Wune nonoxeHus

NamepeHna XxapakTepuUCcTUK YacTudHbIX paspagos nposogdaTt cornacHo OCT 20074,

Ona cyxux TpaHcopMaTopoB € KancynupoBaHHbIMU 0DMOTKaMU U TpaHCOpMaTOpPOB C MOHONTUTHOW
N30naUnen Takme nsMmepeHna OoJMKHbl BXOAWUTh B NporpaMmy npueMo-caaTtodHbIiX UCnbliTaHUK. Ana apyrux
CYXUX TpaHcdopMaTOpOB AOoNyckaeTcsl He NPOBOAUTL Takue U3MepeHUd, ecinii MHOEe He OroBOPEHO MeXay
3aKa3vynkoM 1 U3roTOBUTENEM.

[MTpumevanune—Cwm OAB.17.1 (npunoxenne [B).

N3MepeHns XxapakTepuUcTUK YacTUYHBIX PaspaaoB OOKHbBI MPOBOANTLCA HA 0BMOTKax TpaHcgopmaTo-
pa ¢ HandonbLKUM PaboYnM HanpPsKEHNEM UH_p > 3,06 KB.

22.2 TunoBble CXeMbl U3MePEHUN

TunoBble cxembl, NPUMEHSAEMbIE O N3MEPEHUA XapaKTepUCTUK YaCcTUYHBIX paspsaaoB, nokasaHbl Ha
pucyHkax 1 n 2. Ha atux pucyHkax C — 3170 cBOOOAHbIN OT YaCTUYHbIX pa3psaaoB BbICOKOBOJIbTHbBIN KOHAEHCa-
TOP C COOTBETCTBYIOLLMM HOMUHANbHbIM HanpsbkeHnem (MMerLWnin 3Ha4yeHne eMKoCcTr, BonblLLee Mo cpaBHe-
HUIO C eMKOCTbIo KanubpoBaHHoro reHepatopa Cg,). OH BKkIIloMEeH nocnegoBaTellbHO C U3MepUTENbHbIM
NOSIHLIM COMPOTUBNEHNEM Z, U NOACOEANHEH K KaXXOOMY BblBOAY OBMOTKU BbICOKOTO HaMpsiKeHUS.

22.3 KanubpoBka nameputenbHoOu Luenu

B oOMOTKax U B UBMEpPUTENLHON LLENU NPOUCXOAUT 3aTyxXaHnUe MMNYNbCOB, BblI3BAHHBLIX YaCTUYHbLIMU
paspsigamun. KannbpoBka MaMepuTenbHOW Lenn AoimkHa nposoanTbes cornacHo tpeboanmam 1OCT 20074
nyTeMm nogadvv UMMynbCoB OT CTaHAAapPTHOrO KannbpoBOYHOrO reHepartopa Ha BbIBO4 OOMOTKM BhiCLLE-
ro HanpsbkeHust TpaHcgopmartopa. lNpeanoyuTnuTensHo, YTobbl KanMOpOBOYHLIN FreHepaTop UMeN 4acToTy
NOBTOPEHNA NopdaaKka ogHOro UMnNyrneca 3a nonynepuon 4acTtoThbl, NPUMEHAEeMOU NP UCNbITaHUU TRaHCKOP-
MaTopa.

7 — ODOMOTKA HU3LWIEro Hanps»keHus, 2 — obMOTKA BbICLLEro Hanpsxe- 1 2
HUA; 3 — U3MEePUTENbHbLIX NPUBOP Zw

PucyHok 1 — TuvnoBasi cxema M3MEPEHUs XapakTeEPUCTUK Yac-
TUYHBIX Pa3psaoB 0AHOMA3HbIX TPAHCHDOPMATOPOB

1 2

T — ODMOTKM HU3LLEro HanpsXeHus;, 2 — O0OMOTKM BbICLLEro HaNpPsXeHWs, COeAUHEHHbIE MO CXeMe «TPEeYroNbHUK Unu 3Be3gay,;
3 — U3MepUTENbHbIN NPUBOP; S — nepekndaTenb

PucyHok 2 — TunoBasi cxema namMmepeHus XapakrepucTmk HaCTUYHbIX paspsaoB
TpeXmasHbIX TPaHCHPOPMATOPOB
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22.4 TlpunoxeHune HanpsAXXeHUs

N3amepeHne YacTUYHbIX paspsaaoB ACMKHO NMPOBOAUTLCSA NOCMe 3aBeplUeHUs BCeEX UCMbITaHUA U30NS-
L. OBMOTKa HU3LEro HanpsiXeHunst AoKHa ObiTb 3anuTtaHa oT TpexdasHoro nnm ogHodasHoro NCToUYHUKa
B 3@aBUCUMOCTM OT Ynucna das TpaHcdopmaTopa. HanpsxeHne A0MKHO ObITb N0 BOSMOXXHOCTU CUHYCoMAAanb-
HOW POPMBI, YacToTa A0/KHA ObIThb BbilLe HOMUHAaNbHOW YacTOThl, YTODLI N30eXaTb YpEe3MEepPHOro Toka BO3-
Oy)KOeHUA B TeueHne ncnoitaHus. MNpoueaypa ncnelTaHnn AoMKHa ObITb TakoW, Kak ykazaHo B 22.4.1 1 22.4.2.

22.4.1 Tpexda3Hble TpaHcdopMaTOpbI

22.4.1.1 OcHoBHasa npoueaypa UCNbITaHUN

TpexdrasHble cyxme TpaHcdopMaTopbl ACMKHbI ObITb UCMBLITAHLI COrMacHO cxemMe U rpadpuKky, nNpuBe-
OEeHHbIM Ha PUCYHKe 3.

U
30 c 3 MUH
UH
{

PucyHok 3 — [paduk MamMeHeHus HanpshkeHusi BO BPEMEHU MPU U3MEPEHUN XAPaKTEPUCTUK YACTUYHbLIX pas3psgoB
(OCHOBHas npoueaypa UCnbiTaHUN)

B Havane ncnbiTaHna NHAYKTUPOBaHHOE MexXaydasHoe HanpsXeHne nogHnmMaroT Ao 3HaveHua 1,8U, 1
BblAaepXnsatoT B TedeHue 30 ¢, rae U, — HOMWHaNbHOE HanpsbkeHne. 3aTeM HarnpshkeHne nnaBHO CHKatoT
0o mexaydgasHoro sHadeHua 1,3U, 1 BblaepXuBatoT He MeHee 3 MUH, B Te4YeHUe KOTOPbIX AOIIKHbI ObITh
M3MepeHbl XapakKTepPUCTUKU YaCTUYHBLIX pa3paaoB (PUCYHOK 3).

22.4.1.2 JononHuTenbHaAa npoueaypa UcNbITaHUNK

dononHntensHoe nUcnbiTaHMe Ucnonb3yeTcda And TpaHcopMaTopOoB, NpeaHasHavYeHHbIX ANs ceTen ¢
N30NMPOBAHHON HENTPAanbO UM C HENTPAanbIO, 3a3eMNEHHON Yepes DOMbLUIOE MOMHOE CONPOTUBIEHUE, W
KOTopble MOTYT ANUTENbHO paboTaTh B YCNOBUAX 0AHOJA3HOro 3aMblkaHUA Ha 3eMnto. VIcnbiTaHUs npoBoasAT
no TpeboBaHUID 3aKa34dunka.

U
30 ¢ 3 MUH
U, )
{ —

PucyHok 4 — [ paduk NamMeHEeHUs HanpsiKeHusi BO BPEMEHU MPU U3MEPEHUN XAPaKTEPUCTUK YaCTUYHbLIX paspsgoBs
(QonoNHUTENBHAA Npoueaypa NCNbITaHUNA)

McnelTaHUa NpoBOAAT NpU 3aseMieHUn oaHOro U3 nNMHenHbIX BeIBOAOB. B Havyane ucnblTaHUsS MHOYKTU-
poBaHHOe MeXxaydasHoe HanpskeHne nogHumMatroT o 3HadveHua 1,3U, 1 BblaepxnBatoT B TedeHne 30 c.
3aTeM HanpsXXeHne niaBHO CHUXKAKT A0 MexaydasHoro 3HavyeHusa U, 1 BblAepXnBatoT He MeHee 3 MUH, B
TeYEeHNE KOTOPBLIX ACITKHbI ObITb U3MEPEHLI XapaKTePUCTUKU YaCTUYHbIX pa3psaaoB (PUCYHOK 4). DTO UCNbITa-
H/AEe OOMKHO ObITb NOBTOPEHO MPU 3a3eMNeHU Apyroro NMHeNHoro BLIBoAA.

22.4.2 OpHodpa3Hble TpaHchopMaTophbl

[na ogHogasHbIX TpaHcgopMaTopoB 3HaveHne U, ACMKHO ObITb paBHO NMUHENHOMY HanpsKeHuto Unn
HanpsbkeHno Mexxay gpason 1 3emMnen B 3aBUCUMOCTU OT CXeMbI BKITHOUYEHUA TpaHcdopMaTopa. HanpskeHue
OOIMKHO NPUKNaabiBaTbCHA TakUM XXe 0bpasoMm, Kak ana TpexdrasHoro TpaHcdopmaTopa.
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TpexdasHble TpaHcdopMaTopbl, KOMMIEKTYEMbIE N3 Tpex oaHodasHbIX TpaHcoOpMaToOpPOB, AOIMKHbI
ObITb UCMbITAHbI Kak TpexdasHble TpaHchopMaTophl.

22.5 NonycTUMBbIN YpOBeHb YacTUYHbIX pa3pAaaoB

MakcumManbHbIN YpOBEHb YaCTUYHBIX Pa3psaoB AomkeH bbITh He bonee 10 nKn, ecnn B HI Ha KOHKpeT-
Hble TpaHcOopMaTopkl He yKkasaHo NHoe.

[TpumevyaHwms

1 MakcnmanbHbIV YPOBEHb HaCTUYHbIX Pa3psaaoB, HOPMUPOBAHHbLIM B HACTOALWEM CTaHgapTe, OTHOCUTCH B OCHOB-
HOM K CyXUM TpaHcdhopmMmaTopam ¢ KancynmpoBaHHbIMKM 0BMOTKaMKM K TpaHcdopmaTopam ¢ MOHONUTHOW U30NSALNEN.
[ns Bcex gpyrnx cyxmx TpaHcopmaTopoB npu TpeboBaHum NpoBeaeHnst COOTBETCTBYOWMNX NU3MEPEHNN MAKCUMAT b-
HbIX YPOBEHb AOITKEH ObIThb YKa3aH B HIl Ha KOHKpEeTHbIE TpaHCchopmMaTopbl.

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

3 Ocoboe BHMMaHUE JOMKHO DbITb yaeneHo TpaHcopmaTopam, OCHAWEHHBIM AOMONTHUTENBHBIMU YCTPONCTBA-
MW, HANpumMep paspsagHnKamMmu.

23 WUcnbiTaHue Ha HarpeB (TUNOBbLIE UCMNbITaHUSA)

NcnbiTannga npoeoadaT cornacHo [OCT 3484.2. icnbiTaHUA Ha HarpeB TpexXxdasHbIX TpaHCopMaTopoB
OOJKHBI ObITb NMpoBeAeHbl NPU TpexdgasHOM NMUTaHUN.

[1o BEIOOPY U3roToBUTENS TpaHCOPMATOPLI UCTIBITEIBAKOT O4HUM U3 CledyrWwmnx MeTo40B: YCIOBHOW
Harpysku, B3aMMHOM Harpys3kn n HenocpeaCcTBeHHOW HarpysKu.

[Tpn UCNbITAHUAX METOA0M YCITIOBHOU Harpys3kn oduiee npesbilleHne TeMmnepaTypbl KaXXaomn N3 0bMoToK
AB 6y MPV HOMUHANBHBIX yenoBusax (NyHKT 5.1.3 TOCT 3484.2) cnegyeT onpeaensaTtb No pe3ynbtaTtam AByX
OTAENbHbIX UCTbITAHUU B PEXMME XOJTOCTOro Xo4a U KOPOTKOro 3aMblKkaHUA No oopmMyne

Kk
AB gy = A8y - | 1+ | “lobm
obm — obm | A =

Fr
0OM

roe Af.g, — N3MEPEHHOe MpeBbileHne TeMmnepartypbl OOMOTKM Ha4 TeMNepaTypor oXna)kgarowlen cpefbl B pexume
xonoctoro xoaa, °C;

AQ g — N3MEPEHHOE NPEeBbIWEHNE TeMNepaTypbl OOMOTKM HAZ TEMMNEPAaTYPON OXNaxgaowWwen cpeabl B pEXNME KOpPOoT-
KOro samblikaHus, °C;

K, = 0,8 npn ecTeCTBEHHOM BO3a4yLIHOM oxnaxaeHun n 0,9 npyu NnpuHyaNTENbHOM BO3YLLIHOM OXNaxXaeHWMW.

[MTpnmevaHnune —Cwm [B.18 (npunoxenne [1B).

[1Nna Bcex TUNOB TpaHCOPMAaTOPOB, YKa3aHHbIX B pasgene 3, ¢ Lenblo onpegeneHna AOCTMXKEeHUs yCTa-
HOBUBLLETOCH TEMNMOBOTO peXxmma TepmMonapbl UNu TepMOMETPbI A0MKHbI ObITb YCTAHOBMNEHLI B LIEHTpalbHOW
YacTU BEPXHEro ApMa 1 Kak MOXXHO DnMXKe K BHYTPEHHUM NPOBOAHUKAM OOMOTKN HU3LLETO HaMPSXKeHUs B BEP-
XHeWn ee yacTtu. Insa tpexdasHblX TpaHCPOPMaTOPOB U3MEPEHNUS NPOBOOAT Ha LeHTPaNbHOM CTEPXKHE Mar-
HUTHOW CUCTEMBI.

24 AKycTuU4yecKkue uUcnbiTaHusA (TMNOBbIe UCMNbITaHUA)

MNcnbiTanHna npoeogdaT cornacHo FOCT 12.2.024.

25 UcnbiTaHUA Ha CTOMKOCTb NPU KOPOTKOM 3aMbliKaHUM (TUNOBbLIE UCNbITaHUSA)

TpeboBaHUA K CTOMKOCTU MPU KOPOTKUX 3aMbIKAHUAX CYXMX TpaHCOPMAaTOPOB AC/MKHBI COOTBETCTBO-
BaTb [OCT P 52719. TpeboBaHUS K CTOUKOCTU NPU yaapHbIX TONYKaxX TOKOM AOMKHbI ObITb YCTAHOBMNEHLI B
H[L Ha KOHKpeTHLIe TpaHcgopMaTopkI.

NcnbiTaHUA Ha CTOMKOCTb MPU KOPOTKUX 3aMbIKaHUAX U yAapHbIX TONYKaxX TOKOM NMPOBOAAT COrMacHo
[OCT 20243.

[MTpunmevanune — Cm. IB.19 (npunoxenne [B).

[Tocne ucnbiTaHUM Ha CTOWMKOCTb MPU KOPOTKOM 3aMblKaHUW OOMMKHbI ObiTb MOBTOPEHLI M3MEPEHUS
XapakTepUCTUK YaCcTUUHBIX pas3psaoB cornacHo tpeboBaHUaM pasgena 22. [NonyyveHHble 3Ha4YeHUst He Oon-
XHbI NPeBbIlWaTe MakCMManbHbIX 3HAYEHUN, YyKa3aHHbIX B 22.95.
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26 UcnbiTaHMA Ha CTOMKOCTL K BO3OENCTBUAM OKpYyXaloLweun cpeabl
(TMNOBbLIE UCNbITaHUA)

26.1 O0OWKMe NonoxeHus

McnbiTaHusa ycTaHaBnMMBaOT NPUHAANEXHOCTb TPaHCROPMaTOPOB K KIiaccaM CTOMKOCTU K BO3AENCTBU-
aAM OKpy)KatoLwen cpeabl, onpegenedHHelM B 13.2. NocnegoBatenbHOCTbL UCNBITAHUU yKasaHa B 13.4.

Ecnu He oroBopeHo nHoe, NCNbiTaHUs AOMKHbBI BBIMOMHATLCA HA OAHOM MOSTHOCTLIO COBPAHHOM TPAaHC-
popmaTope CoO BCEMU YCTAHOBTEHHBIMU YacTaAMU (TpedyeMbIMU ANsl UCNbITAHUN).

TpaHcdopmMmaTop U ero 4yacTt ACMKHbl OblTb HOBBIMU U YACTBIMU, Be3 Kakon-nmbo AONONMHUTENbHON
0bpaboTKN NOBEPXHOCTU U3OMALUOHHBLIX YacTen.

26.2 PacnpocTpaHeHUe pe3ynbTaToB UCNbITaHUNU

PesynbTaTbl UICNbITAHWIA HA CTOMKOCTb K BO3AENCTBUAM OKpPYKatoLWen cpeabl, NpoBeAeHHbIX Ha TpaHC-
cdbopmaTope, MoryT ObITb pacnpocTpaHeHbl Ha Apyrme TpaHcdopmMaTtopbl, paspaboTaHHble ¢ NPUMEHEHUNEM
TeX Xe KOHCTPYKTUBHBIX KPUTEPUEB, TaKUX Kak:

- TaKas e KOHLenumnsa KOHCTPYKLUM (Hanpumep, Bua U3onauum, TMn oOMoTKKU, cTeneHb 3auTbl U T. 4.);

- Te Xe OCHOBHbIE U30NALMUOHHbIE MaTepuansl.

26.3 Metoauka ucnbiTaHUA

26.3.1 TpaHcdopmaTopbl knacca E1

[1aHHOE UCNbITaHUe ABNSeTCH UCMbITAHMEM Ha KOHAeHcauuo Bnaru.

TpaHcgopmaTop ACMKEH ObITh NOMELLEH B UCNbITATENBHYIO KAMEPY C perynmpyemMon TemnepaTtypoun 1
BIa)XHOCTbIO.

PasmMmepbl kKamepbl A0MKHbI ObITb B 5 pa3 bonblle NpsAMOYrofibHOro napannenenunena, onuMcaHHoro
BOKPYr TpaHcdopMaTopa. 3a30pbl MexXay YacTaMun TpaHcgopmMmaTopa U cTeHKaMK, NOTONKOM U pa3bpbl3rmBa-
FOLMMU connamMun AOIMKHbI ObITb HE MeHee HauMeHbLUEro paccToaHUs MexXxay dpasamMmu 1 Apyrmmm 4YacTamu,
HaxodsaWwmMMned nod HanpskeHnem, 1 He meHee 150 M.

TemMmnepaTypa Bo3ayxa B UCNbITATENbHOW KamMepe Ao/MKHa ObITb TakoW, YTODObLI 0becnevnTb KoHOeHC a-
LMI0 BMarv Ha TpaHcdopMaTope.

BnaXHOCTb B UCMbITaTeNbHOW KaMepe AcmmkHa ObiTh Bhille 93 %. 3T0 MOXeT ObITb 0becnevyeHo nyTem
nepnoan4eckoro UM HenpepbIBHOrO pacnbliieHUs BOALI.

YaenbHada npoBoAMMOCTL BoAbI ACIMKHA ObITb B gnanasoHe oT 0,1 go 0,3 Cm/m.

[TonoeHe MexaHn4eckoro pasodpbI3rMBatoLlero ycTponcTea A0MKHO ObITh TakUM, YTODbI TpaHCchop-
MaTop He noaeeprancd HenocpeAcTBEHHOMY CMavyMBaHUIO.

[Tpn nCcNbITaHUAX He ACMKHO ObITb NageHUs Kanenb BoAbl ¢ NOTOMKa Ha TpaHcdopmMaTop.

TpaHcgopmaTop AomKeH ObITh BhlAEp)XaH B BO3AQyXe C OTHOCUTENbLHOW BNa)XXHOCTbto bonee 93 % He
MeHee 6 4 6e3 NPUNOoXeHNa HanpsKeHus.

He nosaHee 4yem 4yepe3 5 MMH nocne 3Toro TpaHcdopMmaTop ACMKeEH ObITb NOABEPrHYT cneayrownm
NCNBITAHUAM MHOYKTUPOBAHHLIM HanpsXXeHUeM:

- TpaHcdgopMaTopbl C 0OMOTKaMKM, NpegHasHavYeHHbIMK ANs paboThl B CETAX C IMyX0o3a3eMNeHHOW He -
Tpanbio, UMX C 3a3eMNeHneM HeruTpanm Yyepes HU3Koe MOoMHoe CONMpoTUBMAEHUE, AOCIMKHbLI ObITb UCMNbITAHLI
HanpseHnem 1,1 HOMMHaNbLHOMO B TevYeHne 15 MUH;

- TpaHcdopMaTopbl ¢ 0OMOTKaMK, NpeaHasHa4YeHHbIMU AN paboThl B CeTSAX ¢ U3ONMUPOBAHHON HEeun-
Tpanbio UKW € 3a3eMrneHnemMm HeruTpann Yyepes bonblioe NoHoe ConpoTUBNEHUe, ACKHBI ObITb UCMbITAHbI
MHOYKTUPOBAHHBIM HanpsXXeHUeM B TeveHue Tpex nocnegoBaTeribHbIX MPOMEXYTKOB BpeMeHU no 5 MuH. Bo
BPEeMS UCMbITAHUA KaXKO bl U3 BbIBOAOB OOMOTKM BbICLLEro HANPSXKeHUs noodepeqHo AomKeH ObliTb coeanHeH
C 3eMNeN, a Mexay ApYruM BbIBOAOM M 3eMIIeN ACMKHO ObiTb NPUNOXEHO HanpsikeHne 1,1 HOMUHaNbHOro
HanpsxeHns. TpexdasHoe ncnelTaHne MoXeT BbiTb 3aMeHeHo oagHOda3HBIMUN UCTIBITAHUAMK C COeAUHEHNEM
NBYX He3aseMneHHbIX a3 mexay cobon.

PekoMeHayeTcs npoBegeHue 3TUX UCTIBITAHUA B UCNbITATENTbHON KamMepe.

Bo BpeMsa NpunoxeHUa HanpsiKeHUa He ACJHKHO NPOUCX0ANTL NepekpbiTUK, a BU3yanbHada NPoBepKa He
OOIMKHAa 0OHapYXXMBaTb 3aMETHbLIX NMOBPEXAEHUN.

26.3.2 TpaHcdopmaTopbl knacca E2

DTN UCMBITAHUA BKOYaoT B cebs UCNbITaHUS HA BO3AeWUCTBUE KOHAEeH caLU M1 1 Ha NMPOHUKHOBEHWE Ba-
rn. cnbiTaHns Ha KoHOeHcauuo OOMKHbI ObITb NMpoBeAeHbl cornacHo 26.3.1, 3a UCKNoYeHUeM 3HavYeHUN
yaenbHON NPOBOAUMOCTI BOALI, KOTOpas Ao/MKHA ObiTb B AManasoHe ot 0,5 go 1,5 Cv/m.

B Havyane ucnblTaHUs Ha NPOHUKHOBEHME BNaru TpaHcopMaTop ACJPKEH HAXOAUTLCHA B CYXOM COCTOSA-
HAW. OH O0ITPKEH ObITh BblAEPXKaH B KIMTMMaTUYECKON KaMepe Be3 NpUNoXKeHUs HanpsikeHns B TeveHne 144 y.
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TemMmnepaTypa B KnuMatudeckomn kamepe gorkHa obitb (50 = 3) °C, a oTHocUTeNbHas BNa)XHOCTb (90 £ 5) %.
[10 UICTEYEHNN 3TOrO BPpeMEHW 1 NOche BhIAEPKKN B TeYeHUe He bonee 3 4 B HopMalbHbIX OKpY»KaroLWKX yCno-
BUAX TpaHcdopmaTop AOMKEH ObiTb NOABEPrHYT UCMBITAHUIO U3ONALUUKA NEPEMEHHBLIM MPUIMOXKEHHBIM W
MHOYKTUPOBAHHBLIM HanpsikeHUem, HO UCNbITaTellbHble HanpsKeHUs AO0IDKHbI OblTb CHWMXKeHbl Ao 80 %
HOPMUPOBAHHLIX 3HAYEHUN.

Bo BpemMsi UCnbITaHNUA U30NALUN HE OOIMKHO NPOUCXOAUTL NEepeKkpbITUN 1N NPoboeB, a BU3yarbHas Npo-
BEpKa He A0/MKHa ObHapyXMBaTb 3aMEeTHLIX CleOoB NOBPEXAEHUN.

27 KnnmaTtnyeckume UcnbIiTaHUA (TUNOBbIE UCNbITaHUA)

27.1 AcnbiTaHUA Ha TePMUYECKYIO YOAPHYIO Harpysky

VcnblTaHWAa OO0MMKHBI NOATBEPAUTL NPUHAANEXHOCTb TpaHCOPMAaTOPOB K Krnaccam KiMMaTUYeCKUX
ycnoBuun, onpegeneHHelM B 13.1. INocneaoBaTtenbHOCTb UCNbITaHUU yKaszaHa B 13.4.

27.2 PacnpocTpaHeHUe pe3ynbTaToB UCNbITaHUN

PesynbTaThl KMUMaTUYECKUX UCMBbITAHWUIW, NPOBEAEHHBIX Ha TpaHcdopMaTope, MOryT BbITb pacnpocTpa-
HeHbl Ha Apyrue TpaHcdopmMaTopbl, paspaboTaHHble ¢ NPUMEHEHUEM TEX XKe KOHCTPYKTUBHBLIX KPUTEPUEB,
TaknxX Kak:

- TaKag e KOoHLUenuusa KOHCTPYKUUK (BMA N3ONALUN, TUM OOMOTKU, CTENEHb 3aLlUUThLI U T. A.);

- TaKkoe e cpeaHee npeBbllleHne TeMmnepaTypbl 0OMOTOK (cornacHo tabnuue 1);

- Te Xe NpPoBOAHUKOBLIE MaTepuanbl;

- Te >Xe OCHOBHble N30NALMOHHBIE MaTepUansl.

27.3 UAcnbiTaHnA Ha TepMUYECKYIO YOapHYH Harpysky TpaHcdopmaTtopoB knacca C1

27.3.1 MeToauka UcnbITaHUN

McnbiTaHUa NpoBOAAT Ha NOMNHOCTLIO cobpaHHOM TpaHcdopmaTope 6e3 Koxyxa. 1o cornacoBaHuio
MEXAY N3roTOBUTENEM U 3aKa34MKOM UCMITAHUS MOTYT ObITb NPOBeAEeHbl HA BCeX 0OMOTKaX, CHATLIX C MarHu-
TonpoBoda. llocneayolas npoBepka U30NALUUM A0MKHA ObiThb BbIMOMHEHAa NOocne NOBTOPHOW YCTAHOBKA
NCMBITYEMbIX OOMOTOK B TpaHcdopmMaTop.

OkpyxXatolasa TemnepaTypa B Kamepe AomkHa ObITb U3SMEPEHA He MeHee YeM B TpeX MecTax, pacnono-
)XKEHHbIX Ha paccTosiHK 0,1 M OT BHELLHEN NOBEPXHOCTM U Ha cepeanHe BbICOThl 0bbekTa. B kKavyecTBe Hasunc-
HOro 3HavYeHUa TemnepaTtypbl NPUHUMaETCA cpegHee 3Ha4YeHne 3TUX U3MEePEHUN.

LdomkHa ObITb BbINONHEHA cneayolas npoueaypa UcnblTaHUNA:

a) TemnepaTtypa BO34QyxXxa B UCNbITATENbHOW KamMepe AOoMMKHa OblTb NOCTENEHHO CHUXeHa Ao
— (25 £ 3) °C B TeueHMe 8 4, a 3aTeM NoAaepPXMBATbCHA Ha 3TOM YPOBHE B TeueHne No MeHbllen mepe 124 Ao
OOCTUXKEHUS YCTaHOBUBLLETOCH PeXXnma;

D) 3aTeM TemMnepaTypy cneayeTt NOCTENEeHHO NOBLICUTL A0 — (5 £ 3) "C B TeueHne 4 4. 3Ty TeMnepaTtypy
cnegyeT noagepXuBaTtb NO MeHblUen Mepe 12 4 A0 AOCTUXKEHUS YCTAaHOBUBLLETOCA PeXUma;

C) TepMunyeckasl yaapHasi Harpyska Ao/mkHa ObiTb OCyLEeCTBMNEHA NYTEM BO3OY)XAEHUS UCMbITYEMOU
0OMOTKM (C TBEPAOU N3ONALMEN) TOKOM, paBHbIM ABOUHOMY HOMUHaNbHOMY TOKY. TOK AOTKEH NpoTekaTb A0
TexX nop, noka cpeaHasa TemMnepartypa UCNbITyeMon OOMOTKM HEe OOCTUMHET 3HAYeHUs, COOTBETCTBYHOLLErO
NpeBbILLEHUIO TeMnepaTypbl cornacHo tTabnuue 2 nntoc 40 °C (MakcumanbHas TemMmnepaTtypa okpyXaroLen
cpedbl B HOpMalnbHbLIX YCNOBUAX akcnnyaTtauun). JocTmxkeHUe cpegHen TemMnepaTtypbl onpegendaeTcd no
N3IMEHEHUIO COMPOTUBNEHUA. TepMuiecKaa yaapHas Harpyska AoimkHa ObiTb OcyllecTBNneHa oOgHUM U3
cnegyrolmnx MeToaoB:

1) UcnblTaHWe NPU NMTaHUXA NOCTOSAHHBIM TOKOM: UCMbITAHUE HA TePMUYECKYI0 YyOapHYIo Harpysky

NPOBOAUTCH NYTEM NPONYCKaHUS NOCTOSIHHOIO ToKa 3a4aHHOW BENMMYUHBI Yepes UCNBITYEMYO OOMOTKY.

[Ona TpexdasHbix TpaHchopMaTOpPOB TOK AOIMKEH MNPOXoaAuTb 4vepe3 Bce OOMOTKU, coeAUHEHHBIe

nocneaosaTtensHo. IamepeHne conpoTUBNEHUS ANS KOHTPONSA cpedHen TemneparTtypbl 0OMOTKU Npu

NCMbITAHUN MOXET ObITb OCYLLIECTBIEHO METOAOM BONMbTMETpa-aMmnepmMeTpa.

MpnmevyaHwue1—[na coegnHeHns oOMOTOK NOCNeaoBaTENbHO MOXET NOTPEOOBATLCHA AEMOHTAX Me-
PEMbIYEK MEXAY 0OMOTKamu;

2) UcnblTaHne Npu NUTaHUU NepeMeHHbIM TOKOM: UCMbITAHNE Ha TEPMUYECKYIO YOAPHYIO Harpysky
MNPOBOAUTCH NYTEM NPONYCKaHWUS NePEMEHHOro Toka 3agaHHON BENUYNUHBLI YePEes3 UCTIbITYEMYIO OODMOTKY
MPKN 3aKOPOYEHHOM COCTOSIHUK ApYron obMOTKU (apyrux obmMmoTok). Ans TpexdasHbiX TpaHcdopMaTo-
PDOB A0/TKHA ObITb NCMNOMb30BaHa CUMMETPUYHAsA cUCTEMA TOKOB. IamMepeHune conpoTuBneHns odbMoToK
ONs onpeaeneHns ux cpegHen TemnepaTypbl Npyu UCNbITaHUM AOMKHO ObITh BBINOSIHEHO HA NOCTOAHHOM
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TOKE MEeTOAOM HalloXeHUsl N3MepUTenbLHOro Toka Ha UcnbiTaTeNlbHbIA NepemMeHHbIM TOK U Apyrum
3KBUBANEHTHbIM MEeTOA0M:;

3) anbTepHaTUBHLIN MeTOA UCMbITAHUA NPU NMUTAHUN NepeMeHHBIM TOKOM: Yepes TpaHcdopMa-
TOP AOO/MKEH ObITb NponyuweH ABOMHOM HOMWHAaIlbHbLIA TOK NPU 3aKOPOYEHHOM COCTOSIHUM OOHOW U3
OOMOTOK. KOHTPOMb TeMNepaTypbl KaXXaAon 0OMOTKM OCYLLECTBSIETCH NYTEM CUUTLIBAHUS NMOKasaHU
TepMoJaTUYMKOB, 3akpeneHHbIX BOMM3M HMKHENW N BepXHEeW vacteld noBepxHoctn obmoTKku. [epen
OCHOBHbIMW UCMBITAHUAMWU AATYUKN OOCIBKHBI ObITh OTKANMObpoBaHbl NpU KannbpoBOYHOM UCMbITAHUU
OBOWUHBbIM HOMUHAlNbHBLIM TOKOM U NMPpWY HOpMaribHOW OKpyXatolen Temnepartype.

datynkn KannopyoTcst NyTEM CpaBHEHUS UX NOKa3aHW C NPeBbILLEHNEM TeMnepaTypbl 0OMOTKM
M3MepeHHbIM METOAOM CONPOTUBNEHUA. B 3TOM cnyvyae onpeaensanTcs NnokasaHUa AaT4nuKoB, COOTBET-
CTBYIOLLME NpeBbILeHUO TeMnepaTypbl No Tabnunue 2 nntoc 40 °C. Takue e nokasaHusa AaT4nkoB OON-
XHbI ObITb NOMYYeHbl B UCMIbITAHUAX, KOTOPbLIE HAYMHAKOTCH MNP HU3KUX TeMnepaTypax oKkpyXaroLwero
BO3AyXa.

[TpumevaHune 2—Heobxoaumo NPUHATL MEPbI, YHTOObI HEKOTOPLIE OOMOTKU HE BbINTN TEPMUHECKN NE-

perpy>eHbl BCIeACTBUE Pa3NMYHOIo NnoBeaeHns Yacten TpaHcdopmMaropa Npu NepexogHblXx TEPMUYECKUX NPOLIEC-
cax;

d) nocne TepMUYECKOW yOapPHOW Harpyskn TpaHcgopmMmaTop Ao/KeH ObITh A0OBeAeH A0 TeMnepaTyphl
(25 £ 10) °C.

27.3.2 Kputepuu ycnewHOCTU UCNbITaHUN

He nosgHee 12 4 nocne okOHYaHUA UCNbITAHUA HA TEPMUYECKYIO YOAPHYIO Harpysky TpaHcgopmMaTop
OOIMKeH ObITb NOABEPrHYT NPUEMO-CAATOUHBLIM UCTIBITAHUAM U30NSALMA NMPUNOXKEHHBIM U MHOYKTUPOBAHHLIM
Hanps>KeHNeM, HO CO CHMXKEHUEM UcnbITaTenbHbIX HanpsikeHn Ao 80 % HOPMUPOBAHHBLIX 3HAYEHUN.

[dononHnUTensHo Ha TpaHcdopMaTopax ¢ KancynmpoBaHHbIMU OOMOTKaAMUM AOMMKHO ObITb BbINOMHEHO
n3MepeHne 4YacTuiHbIX paspsaoB B COOTBETCTBUMU C pasgenoM 22. cnelTaTenbHoe HanpsaXeHue AO0JKHO
ObITb HE DoNee CHMXKEHHOro 3HavYeHUsa UHAYKTUpOoBaHHOro HanpsikeHUs (160 % HOMMWHANbLHOro), a U3MepPEH-
Hble 3Ha4YeHUs1 He OAOIMKHbI NPeBOCXoAUTb 3HAaYeHUUA, HOPMUPOBAHHBLIX ANA NPUeMO-CAATOUYHbIX UCTBITAHUNA.

[1pn BHELWLIHEM OCMOTpPE He AC/MKHO HabnoaaTbCH BUAMMBIX HApYLIEHWUA, TAKUX KaK TPELMHbI NN pas-
DbIBHI.

27.4 UcnbiTaHUe Ha TepMUYECKYIO YAapHYKO Harpysky TpaHcdgopmaTtopoB knaccoB C2, C3 n C4
27.4.1 MeTtoaunka UcnbITaHUN

MeToaunka ncneltTaHMM OomkHa COOTBETCTBOBATL 27.3.1, KpoMme atana b. Ana knaccoB C2, C3 n C4 Ha
aTane a TemnepaTtypa BO3aAyXa B UCNLITATENLHOW Kamepe [A0/MKHa OblTb BblAepXaHa Ha YPOBHE
—(25+£3)°C,-(45+£3)°Cn—-(60=£3)°C, COOTBETCTBEHHO.

[MTpumevanne —Cm OB.20.1 (npunoxexune OB).

27.4.2 Kputepuum ycnewHOCTU UCNbITaHUN
KpuTepumn ycnelwHoCT UCNbITaHUA B COOTBETCTBUN C 27.3.2.

28 WUcnbiTaHmAa Ha NoXapHy 6e30NacHOCTb

28.1 O6WuMe nonoxeHus

Heobxoanmo CBeCTU K MUHUMYMY BbleNeHne TOKCUYHBIX ra3oB 1 HENPO3paYvHoro gbiMa 13 TpaHcgop-
MaTopa B cnydae noxapa. Cnegyet nsberatb NpUMEHeHUN ranoreHocoaepKawmx matepmanos. lNpoBepka
BblAENTEHUSA ra3oB, BbI3bIBAOLLMX KOPPO3UIO, N BpedHbIX ra3oB AoJKHA ObITh NpoBeageHa cornacHo 28.2. Npu
3TOM TpaHcdopMaTop He A0MKEH BHOCUTL 3HAYUTENbHLIN BKNAaA B 3HEPruio BHeLWWHero noxapa. l'osegexHune
MNPW ropeHnn AoMKHO ObITh onpeaeneHo ncnblTaHUAMU Nno 28.3.

28.2 llpoBepkKa BblaeneHUA Bbi3bIBakwLWUX KOPPO3UIKO U BpeAHbLIX ra3oB

OBbHapyXeHWe BblAeNeHNs rasoB, Bbi3bIBAOLLMX KOPPO3UIO, U BpeAHbIX ra3oB AOIMKHO ObITh NPpOBEeAEHO
Ha ManbIX KONMYeCcTBaX roplovnx Matepmanos, NPUCYTCTBYIOLWMX B TpaHcgopmMaTope.

McnbiTaHUa A0MmKHBl ObITb CNOCODHBI ODHAPYXNTL MPUCYTCTBUE TaKUX KOMMOHEHTOB, KaK XNOPUCTbIN
Bogopoa (HCI), unannctein sogopoa (HCN), 6pomuctein sogopoa (HBr), dptopuctein sBogopon (HF), ABy-
oKkuUCb cepbl (SO,), popmanbaerna (HCHO).

LdeTtanu npoueaypsbl UCNbITAHUA U AONYCTUMbIE YPOBHU MOTYT ObITb COMMacoBaHbl MeXay 3akasvyKom U
N3rOTOBUTENEM, €CINIK OHU He onpeaeneHbl B HaUoHanbHbIX HOPMaTUBHBLIX AOKYMEHTAaX.
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28.3 UcnbiTaHuA Ha BocnnamMmeHAeMoOCTb TpaHcdopmMmaTopoB Knacca F1

28.3.1 OOBEeKT ucnbiTaHUA

McnbiTaHUa goMmKkHbl ObITh BBIMOMHEHBl HA OAHOM KoMMnekte dpasbl TpaHcdopmaTopa 0e3 KoXyxa,
cogepxawem oOMOTKU BbICLLETro U HA3LLEro HanpsKeHus1, CTepXeHb MarHMTonpoBoaa U N3onALUOHHbIE KOM-
NoHeHThl. CTep)XeHb MarHUTONPOBOA4a MOXET ObITb 3aMeHeH MoAeNbio U3 Matepuana ¢ npUMbNU3nNTenbHO
TaKUMW XXe pasmepamMin 1 TEpPMUYECKUMU CBOUCTBaAMU, KaK opuUrmHan. ApmMmo He OAOIMKHO MOAeNnMpoBaThes, a
OTBOAbLI OOMOTKM BbICLLUErO HANPsXKeHUs1 0bpe3arnTcsl Ha BEPXHEM U HUXKHEM YPOBHSX OOMOTKA.

BHelWlHWA gnameTp Kpyrnon oOMOTKM UM MaKCUManbHbIA NonepeyvHbli pasmep HeKpyrinon oOMOTKU
NpU UCnbITaHUAX A0JKHBI ObITh OT 400 oo 500 Mm.

[MTpnumeyaHune—IlocormacoBaHNIO MOTyT UCMbITbIBAaTLCS OOMOTKM DONbLLUEro UMM MEHbLLEro pasmepa.

28.3.2 PacnpocTpaHeHue pe3ynbTaToB UCNbITaAaHUN

Pe3ynbTaTbl UCNLITAHUA Ha BOCNMIaMeHAEeMOCTb, NPoBedeHHbIX Ha OOHOM TpaHcdopMaTope, MOryT
ObITb pacnpocTpaHeHbl Ha apyrue TpaHcdopmMmaTopsbl, paspaboTaHHbIE C MPUMEHEHUEM TEX XKe KOHCTPYKTUB-
HbIX KpUTEPUEB, TAKUX KaK:

- Takag e KOoHUEenuusl KOHCTPYKUWK (HanpumMmep, Hanuine nnun oTCcyTCcTBMEe TBepaAon U3oNsLmMmM odmMo-
TOK, TUM OOMOTKWM, CTEMNEHb 3aLUUTBLI U T. A.);

- TaKkoe e cpeaHee npeBbllleHne TeMmnepaTypbl 0OMOTKM (cornacHo Tabnuue 2);

- Te e NPOBOAHUNKOBLIE MaTepuansbl;

- T€ )Xe OCHOBHLIE U30NALUOHHBIE MaTepuans.l.

28.3.3 UcnbiTaTenbHada ycTaHOBKa

28.3.3.1 UcnbiTaTenbHaa kKamepa

KOHCTPYKLUUA NCNbITaTENbHOW KaMephbl nokasaHa Ha pUcyHKke 5. CTEeHKU A0MKHbI ObITb N3roTOBMNEHbI U3
TEPMOCTONKOW cTanu TonwmHon ot 1,5 Ao 2,0 MM ¢ TepMHUYECKON U30NALMEN, UMEoLLIEN TENNOMNPOBOAHOCTL
npubnuautensHo 0,7 Bt/(M2 - °C). Ecnu Bo3MOXHO, A0MXKHbI BbITb BCTPOEHbI OrHECTONKNE okHa. Pasmepsl
MCnblTaTeNMbHOMW Kamepbl NpuBedeHsbl B Tadbnuue 4.

Tabnwuwua 4 —Pa3mepbl ucnbiTarensHON Kamepbl (PUCYHKU 5 N 6), MM

B F
. G H
A ¢ D = OuameTp OuameTtp
MuHumym | Makcumym MuHumym | Makcumym
9000 3500 4000 2000 1000 600 1500 2000 500 500
K L
/ MuHumym | Duametp M N i “ R S !
300 400 350 800 400 800 500 900 400 1200
U V W X Y Z AA AB** AC™
500 175 300 30 40 20 50 1000 1000
* TpnbnunantenbHas BbiCOTA.
** MuHMManbHbIN pasmMep.

Kamepa OofkHa OblTb CHab)XeHa BLITSXXHOW TPpyOOW C BHYTPEHHUM gnamMeTpoM MNPpUONMU3UTENbHO
500 MM 1 KaHanNoM Ang BMNycka Bo3ayxa gnameTtpom npundnusutenbHo 350 MM. PasHOCTb ypOBHEN Mexay
BMYCKHbIM OTBEPCTUEM KaMepbl M ra3o0TBOAOM B Tpybe AommkHa ObITb NpMbnmsntensHo 9 M. Bosayx noctyna-
eT CHU3Y B UCMbITaTeNbHYI0 Kamepy Yepes KoNocHUKoBYIo peleTky 400 x 800 MM2 1 yaanaeTca yepes Tpyoy ¢
BHYTPEHHUM ceveHnem okorio 0,3 m2.

B BbITSXKHOMN Tpybe OomKkHa ObITb U3MepuTenbHas cekuus auametpom 500 MM U ANTMHON HE MeHee
600 MM, HWXKHUN KOHEL, KOTOPOUW pacnosioXeH Ha pacCTOAHUM OT 1,5 M 40 2 M Bbille YPOBHA KpbILL KaMePbI.
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B KaHane gnsa Bnycka Bo3ayxa Ao/PKHa ObITb U3MepuTensHas cekunsa guametpom 350 Mm 1 ANUHOW He
vMeHee 400 MM Ha paccTosAHUM He MeHee 1 M OT MecTa BNyCcKa BO3ayXa B UCMbITaTENIbHYIO KaMepy U A0 KaHana
BNycCKa.

B BLITSXKHOM TpyDe U (UNn) B KaHane ANgd Bnycka Bo3ayxa 40MMKeH ObITb NpeayCMOTpeH ApoccelbHbIN
BEHTUNb Ha cny4vyaW, ecnu He TpebyeTca GopCcupoBaHmMe BO3AYLWIHOMO NoTtoka. VcnelTaTensHas kKamepa A0MXK-
Ha ObITb YCTPOEHa TakMm 0bpasom, UTOObI BIIUSIHNEM BETPA HA KONMMYECTBO MOCTYNAaoLWEero Bo3gyxa MOXHO
ObINo NpeHebpeus.

28.3.3.2 UcTOYHUKM BOCNNaMeHeHUsa (CM. pUCYHOK 5)

[ MaBHLIM UCTOUHWKOM Tenna SABNAeTCH 3TUMOBbIA CNMPT (TEeNNoTBOpHada cnocobHocTb 27 MIDK/Kr),
rOpsILLMIA B cocyade, KOTOPbIN MOXeT ObITb noAapasaeneH KOHUEHTPUYECKUMN KOMbLEBBLIMUA NeperopoakamMmum.
HapyXHbI anameTp cocyaa AomkeH ObITb No KpanHen mepe Ha 100 mm B6onblle BHELUHEro AgnamMeTtpa HapyX-
HOWN OOMOTKN. BHYTPEHHUX AMaAMETP cocyaa A0ITKEH ObITb NO KpanHen mepe Ha 40 MM MeHbLLIEe BHYTPEHHEro
anameTpa BHYTpPeHHENn 0OMOTKN.

YPOBEHb CNUpPTa B COCYAE B Havane npouecca ropeHns aomkeH obiTb paBeH (30 £ 1) MM, YTO COOTBET-
CTBYET BpeMeHU ropeHns npndnmnsntensHo 20 MuUH.

BTopbIM UCTOUYHUKOM Tenna ABndeTcda BepTuKkarbHO pacrnonoXeHHas nnockaga anekrtpudeckaa pagua-
TOPHas NaHenb BbICOTOU NpudnusautensHo 800 MM U WKpUHOWU NpnubnnsnTenbHo 500 MM, coaepxallad
HarpeBaTellbHble Pe3UCTOPbI 00LLIEN MOLLHOCTLIO 24 KBT € perynupyembiM UCTOYHUKOM NUTaHUA ANd nogaep-
XaHns TemnepaTypbl naHenu 750 °C. HanpoTMB naHenn AoMKeH ObiTb PpacnonoXeH rnonyunnmHapuyieckuii
MeTannudecknin akpaH gnametpom 900 mm 1 BeicoTon 1,2 M.

[MTpumeyaHwmne—IllpuncnoiTaHnm Bnoka o6MOTOK C BHELWWHMM pasmepom bonee 500 MM 3KPpaH MOXHO HE yCTa-
HaBNMUBAaTb.

28.4 UsmMmepaemble napaMeTpbl U U3MepUTeribHble NpUdopLl

28.4.1 TeMmnepaTtypa

[Tpy NnoMOoLLKM TepMonap U 3KBMBaNeHTHLIM METOA0M ACITKHbI ObITb NU3MEPEHBI crneayrolmne Temnepa-
TYpPHbI:

- BXOOALLEero Bo3gyxa;

- BbIXOOdALWEro Bo3ayxa;

- BEpPXHero TopLa odbMOTKN HUSLLEro HanpsikeHUs (pakynbTaTUBHO);

- BepxHero Topua oOMOTKM BbICLLEro HanpskeHUa (pakynbTaTUBHO);

- HWXKHEro 1 BepxHero Topua CTepXHA MarHuTonpoeoga unm ero mogenm (pakynbTaTUBHO);

- B KaHane Mmexay MarHUTonpoBoAOM M OOMOTKOW HUA3LLEro HanpsXXeHnsa (pakynbTaTUBHO);

- B KaHane mexay ooMoTKkamMmm HU3LWEro U BbiCLLero HanpsikeHust (pakynbTaTUBHO).

[TpnmedaHune—PacnonoxeHmne namepuTtenbHbIX 4aTHUKOB NMNOKa3aHO Ha PUCYHKe B.

28.4.2 [pyrue nuamepsemMblie BeJIMYUHDI
- MPOXOoXAeHMe cBeTa B UIMEPUTENBHOW CEKLIUK, 3TO U3MEPEeHUe AOMKHO BbINMOMHATLCHA BAOMb OMNTU-
YecKoro Nyt CKBO3b AbIM Ha AnuHe He MeHee 500 MMm;

[TpnmedaHwune—Ecnn KoapPpunumneHT nponyckaHus cBeTa paeeH X, a gnnmHa OnTUYeCKoro nyTn B MeTpax pas-
Ha p, 3Ha4YeHne KO3 dULUMEeHTa NPOoNycKkaHUsA CBeTa, OTHECEHHoe K 1 M nyTu, Byaer paeHo t = X 1P

- pacxoq Bo3ayxa Ha BXoae;
- pacxof rasa B BbITSDKHOM TpyDe ((hakynbTaTUBHO).

28.5 KannbpoBKa UcnbiTatesribHOU KamMepbl 6€3 UCNbITYEeMOro o6beKkTa

Kamepa gomkHa OblTb 0TKannbpoBaHa He paHee yeM veped 40 MUH nocrne BKIYeHUS paanaTopHON
naHenn Ha 24 kBT.

N3mepsieMbl MOTOK BO3AyXa BO BXOOAHOW U3MEPUTENLHON CEeKLUUN OOMKeH OblTb OTPEerynmpoBaH ao
ycTaHoBMBLIeroca 3HadveHus 0,21 m3/c £ 15 % npu 20 °C. Ecnn ucnblTaTenbHaa ycTaHOBKAa OCHOBaHa Ha
eCTeCTBEHHOM NOCTYNNeHNX BO3ayXa, BO3AYLLUHbIA NOTOK MOXeT OblTb OTperynmpoBaH BEHTUNEM U SKBMUBA-
NEeHTHbLIM YCTPOMUCTBOM. B TOM cnydae, ecnn ucnblTaTenbHasd ycTaHOBKa paboTaeT ¢ (pOpCUPOBaHHBIM
MOCTYyNNIeHNeM BO3ayxa, BO34YLLUHbIN NOTOK MOXET ObITb OTperynmMpoBaH rnpu noMoLLm CUCTeMbl BEHTUNALUN,

[ PUMEYAHWE — ﬂ,J'IFI NnoriyvYeHns Tp86yEMOFO B YCTaHOBUBLUEMCH PexXMMe BO3AYLWHONO NnoToKa MOXET NoTpe-
boBaTbCH AOMNOJTHUTEITbHAA PeryrinpoBKa.
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28.6 Metoa ucnbiTaHun

McnbiTyemMbln 0BbeKT AomKeH ObiTb YCTAaHOBMNEH B UCMbITATENbHYIO KAMEPY, KaK YKazaHO Ha PUCYHKe 6,
c cobnogeHnem cneayowmnx yCnoBun:

- paccTosiHMe Mexay pagnaTopHOW NaHersnbio U NOBEPXHOCTLIO HAPYXXHOM OOMOTKN AOMKHO ObITb NpK-
ONN3NTENbHO 175 MM;

- Ha4albHbIA YPOBEHL CnMpTAa B cocyae AoIKeH b6bITb NnpndnusntensHo Ha 40 MM HMXKE YPOBHSI OOMOT-
KN TpaHcdopmaTopa.

[ PUMEYAHWE — B HEKOTOPbIX CIy4HadX HEO6XOJII,HMO cornaweHune Mmexagy na3rotoeurterieMm U 3aKaddymkom B 3a-
BUCUMOCTU OT KOHCTPYKUUWN UCTIbITYEMOIO 06b8I{Ta;

- NONYUUNUHAPUYECKUA MeTannnyecknn aKkpaH A0KeH ObiTb pacrnonioXeH HanpoTUB paanaTopHOn
naHenn 1 KOHUEHTPUYHO C UCTIbITYEMBIM ODBLEKTOM;

- TeMriepaTypa UcnblTaTeNbHON KaMepbl, BXOASALWEro Bo3ayxa n UCNbITyeMoro oobekra B Ha4vane UCHbI-
TaHUM gosmkHa ObiTk oT 15 °C go 30 °C;

- cocyd OOSKeH OblTb HaMoMnHEH CNMPTOM HEMOCPeaACTBEHHO nepen ucnbiTaHuem (dpakTUd4eckn 3a
5 MUH).

McnbiTaHMe HavYMHaeTcs B MOMEHT, Korga crnipT Moo KeH 1 BKoUeHa pagnaTtopHas naHenb (24 kBT).
Uepes 40 M1H paguaTopHas naHensb AoMmkHa ObITb OTKITI0YEHA. 3HAYEeHNA NapaMeTpPoB, YKasaHHbIX B 28.4.1 ”
28.4.2, 1OMKHbI ObITb 3anMcaHbl Ha NPOTSKeHMM 60 MMH Nocne Ha4vana UCnbliTaHUA UMK Ha NPOTAXKEeHUN BCEro
MCNbITAHUA.

McnbiTyeMbln 0OBLEKT AOMKeH ObITb B3BELUEH Nepen UCMbITAHUAMWU N NMOCMEe HUX C MOrPeLlHOCTbIO He
obonee £ 0,5 %. MaTtepuan, npeacTaBisitOWLMIA CTepXeHb, U MaTtepuan odbMOTOK AO/MKHbI ObiTb B3BELUEHbI
OTAENnbHO.

28.7 lpoTOKON UCNBLITAaHUN

[1pOoTOKON UCNbITaHUW ACIDKEeH cogepXaTb cneayowyo MHgopmMaumio:

a) pesynbTaTtbl UCMbITAHUA NPUMEHEHHBIX MaTepmnanoB (ecnn NoTpeboBan 3akas4vuk);

b) obuwmne paccHUTaHHbIE 3HAYEHUA MaCChl U TEMNMIOBON SHEPrMn roptovnx MmaTepmanoB (ecn 3TO BO3-
MOXHO) N N3MEPEHHYI0 Maccy UCMNbITYeMOro 00bLeKTa;

C) pesynbTaTtbl KANMOPOBKU UCMbITATENIbHOW KaMephbl (pacxoq Bo3ayxa, TemMnepaTtypbl B U3MEPUTENb-
HbIX CeKLUAX, HAacTpounKa perynmpoBOYHOro BEHTUMNA UMK ra3ooTBoAALLEN CUCTEMBI U T. 4.);

d) nonHoe onucaHWe mMeToda NpoBeaeHUa UCNbiTaHUK, BKIOYaa nepuon BpeMeHU ropeHnd cnmpta u
NOCTYNNEHUA 3NEeKTPOSHEePruu;

e) noTepsi Macchl ropPHYNX MaTepmMarnos BO BpeMS UCNbITaHWA (C norpewHocTbo He bonee 10 %) 1 pac-
yeTHoe BblgeneHune Tenna, MIX (ecnn BO3MOXHO);

f) 3anucu TemnepaTyp BO BPEMS UCNBITAHMKA OT UX Havana (noa)xora cnuprta) ¢ UHTepBanamMmm He bonee
2 MUH;

g) KO(PULMEHT NponyckaHnUsa cBeTa B USMEPUTENTIbHOWU CeKLWUN, HENPEPBIBHO 3aMepseMbl BO BpPeMS
ncnelTaHns (%);

h) pacxoa BXoadlero Bosayxa B USMepuTebHOW cekum NpU UCNbITaHUSX, 3aMepsieMbln C UHTepBana-
MW He Bonee 2 MUH;

1) BUOUMOE COCTOosIHME 0bbeKTa Nocne UCMbITaHWU.

28.8 Kputepuu oUueHKU pe3ynbTaToB UCNbITAHUN

McnbiTyemMbl 0OBEKT CHUTAETCH BblAEPXKABLLUMM UCTIbITAHUSA, €CMNX YOOBMNETBOPEHLI CNeayolne Kpu-
TEPUN:

a) NnpeBbllleHWe TeMmnepaTypbl ra3oB B U3MEPUTENBHON ceKU Haa TeMnepaTypoun oKpyXatrLlen cpe-
Obl BO BpeMs UcnboitTaHu He bonee 420 °C;

b) 4Yepes 5 MUH Nocne OTKNIYeHUs pagnuaTopHoOU NnaHenn (45 MUMH Nocne Havana UCnbliTaHUI) NpeBbI-
LIeHWe TeMnepaTypbl ra3oB B USMEPUTENLHOW ceKkLUM OTBOAALLEN TPYOLlI Haa TeMnepaTypon okpyXaroLen
cpeabl He bonee 140 °C 1 ymeHbLLaeTCcs NpU U3MepeHUax ¢ MHTepsanamm 10 MUH;

c) 4vepes 60 MMH nocne Havana UCnbiTaHU NPeBLILLEHNE TeMnepaTypbl ra30B B U3MePUTENBHOW Cek-
Lnun oTBoasAWen Tpybbl He bonee 80 °C. CobntogeHue 3TUX yCNOBUX OOIMKHO NOKasaTh, YTO ropeHne npekpa-
TUIOCh.
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[TpnmeyaHune—Ilpn ecTECTBEHHOW LUMPKYNSALMN BO3AYXa MOXET OblTb ONYLWEHO Donee BbICOKOE 3HAYEHUNE
NPEeBbILLEHUST TEMMEepaTypbl, €CNY HAKONMeHHas TeNNoBas 3HEPrusi NPEensiTCTBYET NageHUIo TEMNEPaTypb;

d) cpeaHee apudpmeTnyeckoe 3HavyeHne KospdpuLMeHTa NponyckaHUsa cBeTa B U3MEPUTENIbHON CeK-
LW ANga onTUYeCcKoro Nyt vepes AblM Ha npoTsbkeH 1 M 3a nepuoa ¢ 20-1n no 60-10 MUHYTY ¢ MOMEHTa Hava-
na ucnblTaHUn A4omkHo ObiTb He MeHee 20 % (MHOUKaTOPHOE 3Ha4YeHue).

29 lpepenbHble OTKNOHEHUA U3MepSAeMbIX NapaMeTpoB

[MpeaenbHble OTKIOHEHUSI 3MEPSEeMbIX NapaMeTpoB TpaHCOPMAaTOPOB OT HOPMUPOBAHHBLIX HE OOJTK-
Hbl NPEeBbILIATL 3HAaYeHUN, yKasaHHbIX B Tabnuue 2 TOCT P 52719.

30 3awumTa OT NPAMOro ConpuKOCHOBEHUSA

TpaHcgopmMaTop, KOHCTPYKLUMA KOTOPOTo HE NpeaycMaTpmuBaeT 3aluTy OT NPAMOro ConpuKOCHOBEHUS,
OOMKeH ObITb CHabXeH XOopoLWo BUOAMMBIM 3NeMeHTOM (npeaynpexaarowmm nnakatom Unn cneumansHbIM
3HaKoMm), 0603HavaLWmMmM oNacHoOCTb U BbINONHEHHBLIM B cooTBeTCTBUN ¢ TOCT P 12.4.026.

31 CteneHu 3awmThbl, 0becnevynBaemMbie 000No4YKaMmn

KOHCTPYKLUA 0D0NMOYKN (KOXKyXa) 3aBUCUT OT MecTa YCTaHOBKU TpaHcdopmMaTopa U YCNOBUA OKpYXKato-
Len cpeabl. TUnN KoXyxa AoKeH ObITb onpegeneH cooTBeTcTBYoOWEN cebinkon Ha TOCT 14524,

32 BbiBOA 3a3emMmneHuvs

TpaHcdopmaTop AoKeH ObiTh cHabXeH BbIBOAOM AN noAcoenHeHNsa NpoBoaa 3alMTHOro 3asemMie-
HUSA. Bce HensonupoBaHHble MeTanndeckme 4acTu, He Haxoadawmecs nog HanpskeHuem, AomkHbl ObiTb coe-
NMHEeHbI C BLIBOAOM 3a3eMJiIeHUs.

33 CBeaeHus, yKkasbiBaeMble NMpu 3anpocax n 3akasax

Tpebyemble Npu 3anpocax 1 3akasax ceegeHuda npmeeaeHsl B FOCT 30830 (npunoxeHune A).
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T — BKpaH; 2 — paauaTopHasd naHenb; 3 — cocya Co CrnupToMm

PucyHok 5 — cnbiTatensHas kamepa

[MTpumevaHnwmne—Cm tabnuuy 4 ans pasmepos oT A go Zv ot AApo ZZ.

FOCT P 54827—2011

21



[OCT P 54827—2011

4 5 1

>< > | E—————

0
St i WE
Dy <Dy —40 MM

D
I“IIZ

0 2 s o

T — 3KpaH; 2 — pagnaTtopHas naHenb, 3 — Cocya €O CNUPTOM; 4 — KaTYLLKU; & — cepaedvHuK; 6 — BbINYCK BO3AyXa, /7 — NONOXeHUue
BbIBOOOB UCTLITYEMOT0 00beKTa; 8 — U3MepuTernbHble JaTHUKKN, 9 — BNYCK BO3AyXa

PUCYHOK 6 — [leTanu ncneitatenbHON KamMmepbil

[Tpumevanwme—Cm tabnuuy 4 ana pasamepos ot Ago Zwn ot AA go ZZ.
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[MpunoxeHwne A
(cnpaBo4HOe€)

BBop B akcnnyaTauuio n 6e3onacHocTb CyXux TpaHccgopmaTopoB

A1 NHCTPpYKUMM M PYKOBOACTBA NO 3KCNnyaTauum

13roToBuUTEnNDb HOIXKeEH NpeijocTtaBUTb 3aKa34MKy MHCTPYKUWW 11O 3KCrIyartauunn, cogepxxawue Tp86OBaHHFI KYCTa-
HOBKEe, TPaHCNOPTUPOBAHUKD, MOHTa>Xy, TeXHUYECKOMY O6Cﬂy}I{HBaHMPO U SKCrmyataunmn, B HYHaCTHOCTU TMNpPWn NocrtaBKe
OlNbITHOIO 06pasua O AadHHOIO 3aKa3YWKa. Ecnv nHoe He OroBopeHo B KOHTPaKTe, peKOMeHAYEeTCH MNnepejada 3TUX
MaTepunarioB 3apaHee, Ha CTadn 3aKa3a, YyTODbI AdTb BOSMOXHOCTb 3aKa34HUKY MNPOBEPUTDL MNMPaBUJ1IbHOCTb YCTAaHOBKU U

obnerynTb opraHn3aunid TpaHCrNnopTnpoBaHUA N MOHTa»Ka, €eClin 31O BO3MOXKHO.

A.2 BBop B akcnnyaTauuio

A.2.1 Obwme NonoXxeHuA

BeaonacHoCcTb Npy NPpUMEHEHNN TpaHchopMaTopa MOXeT ObITb PACCMOTPEHA C Pa3HbIX CTOPOH:

a) BHYTPEHHSA 6e30nacHOCTb TpaHcopmaTopa ¢ LUeNbi UCKITIOYEHUS ONMacHbIX CODLITUN BCNEeACTBME BHYTPEH-
HUX NOBPEXAEHUMN;

b) 6e3onacHOCTb BCNeACcTBUE NOCNeA0BaTENBHOCTU NPeaynpeanTenbHbIX MEPONPUATUN OT HEN3DEXKHbIX CODLITUN;

C) OorpaHn4veHune nocrneacTBMn BHELWHUX CODLITUN.

HaunoHanbHble 3aKOHbI U PernameHTbl A0MKHbI yCTaHaBNUBaTh MEPONPUATUSA MO NOBbILWWEHNIO 6&30MacHOCTU Mo
YKa3aHHbIM BbllLE NepevYncneHnsim b) un c).

HaunoHanbHblIe CTAHAAPTHI ONPEeAEnAnT HEOBX0ANMbIE K PACCMOTPEHUIO TPEDOBAHUSA K YCTAHOBKE.

Cneaylowme nogpasaenbsl cogepXar HECKONbKO NMPUMEPOB MEPONPUATUN, KOTOPbIE A0MKHLI ObITb NPeAnPUHATHI
N3rOTOBUTENEM M 3aKa34YnKOM Ans obecneveHuss NpuemMmnemMmoro ypoBHs 6€30nacHoOCTH.

A.2.2 BHyTpeHHAA ODe30nacHOCTbL

BoinonHeHne TpeboBaHnn, cogepXalmxcs B HACTOSALWEM cTaHgapTe, obecnevmBaetT HeObBXoAUMY0 HAAEXHOCTb
NPOTUB BO3HMKHOBEHUSA BHYTPEHHUX MOBPEXAEHNW B TPaHChopmaTope. Ha OCHOBHbIE COCTABHbIE YaCTU PACNPOCTPAHS-
I0TCHA COOTBETCTBYIOWME cTaHAAPThI. JonKHbl 6bITh BEINONMHEHBI MHCTPYKLUUW U3rOTOBUTENS NO HANPY304HOW CNOCODHOC-
T U PYKOBOACTBA MO Harpy3ke, pernameHTupyemMsie HauMoHanbHbIMU CTaHO4APTaMW.

[1pn 3TOM cneayeT NPUHATL BO BHUMAHNE CIeayoLLee:

- YPOBHU U3ONSALMN U UCNbITAHUSA;

- MakCUMmarnbHOE TENMOBbIAENEHNE MPU FAPAHTUPOBAHHBLIX U NONMY4YEHHbLIX NPU UCMBITAHUSX MOTEPSIX;

- MakCuMarbHYI0 TeMNepaTypy npw aKkcnnyarayum;

- CUCTEMATUYECKOE 0DCNyXMBaHMe TpaHcdhopmMmaTopa, ero COCTaBHbIX YacTeN N 3aWUTHBIX YCTPOUCTB;

- MHCTPYKLUMM MO 3KCNMyaTtaumm A0JIKHbI CoOAepKaTh PYKOBOACTBO MO TEXHUYECKOMY 0B6CNYXMBaHUIO B 3aBUCUMOC-
TN OT COCTOSAHUA 0DOPYAOBAHUS;

- ucnonb3oBaHue TpaHcdopmatopoB knacca F1 B cnyyae BepoATHOCTU BO3HMKHOBEHUSA NoXapa (BHELWHEro nnu
BHYTPEHHETO).

A.2.3 Mepbl 6e3onacHOCTM Npu BBOAE B 3KCMNNyaTtauuio

9T MepPbl yCTaHaBNMUBAIOTCH HAUMOHAlNbHbIMN 3aKOHaMW, PernmamMmeHTamMmm n ctaHgapramu.

[1pOEKTUPOBLLUMKN 3NEKTPOYCTAHOBKN AOJIKHbI, N0 KPAaNHEN Mepe, paCCMOTPETh ClNeayioWwnn nepevYeHb BOMPOCOB:

- CNOCOBHOCTb CUCTEMBI OXNAXKAEHUS MOAAEPKUBATL TEMMNEPATYPY OKPYKAIOLWLEro BO3AyXa HUXKE YCTAaHOBINEHHOIO
HanbonblUEero npeaena;

- Hagnexawyto 3awmnTy OT NPO30BbIX U KOMMYTaUUOHHbLIX NEPEHANPSXXEHNN,

- 3aWUTY OT CBEPXTOKOB N HEODXOAMMYIO CTOMKOCTb TpaHcgopmaTopa Npu KOPOTKUX 3aMbIKAHUSIX;

- Apyrme 3awmuTHble YCTPONCTBA HA caMOM TpaHcopmaTope (KOHTakTbl HA YCTPOUCTBaX TEMNEPaTYPHON NHONKA-
LMW U MP.) U SNEKTPOYCTAHOBKE (pene, NpeaoxpaHnTenu v np.);

- PWUCKM N NOCNeacTBUSA, NPOTUBONOXaPHbIE MEPOMPUATUSA NPU NOXape, BO3HUKAIOLWEM B CaMOM TpaHcopmMaTope
NN B Apyrmx MmecTrax;

- OrpaHnYveHne gocTtyna gns npeaoTBpalleHUs KOHTakTa ¢ YacTaMM TpaHcopmMaTopa, Haxo4AaWwmMnues nog Hanps-
XEHUEM, UIMN HarpeTbiMnN YacTAMU U AN OrpaHnYeHuss NPUCyTCTBUSA N04EN NPU aBapuu,

- OrpaHnYveHne pacnpocTpaHeHns Wwyma 3a npegenamMmm yCcTaHOBKY;

- ONS WWH 1 Kabenen MOXeT oKa3aTbCs HE0OX0ANMbIM OrpaHNYeHne MarHUTHOIO MO,

- MEPONPUATUSA MO NPEeSOTBPALLEHNIO 3ArPA3HEHUS OKPYXXaloLWEero BO34yxa;

- nNpenoTBpalleHne BblAeNneHUs U HAKOMNEHWS ra3os.

A.2.4 TIpoeKTUPOBLUMKUN INEKTPOYCTAHOBKMN AONMXHbLI obecnevnTb crieayrolme MeponpmaTms:

- OOCTaTOYHYIO BEHTUIALUMIO ANA COXPAaHEHNA TEMNEPATYPbI BOKPYT TpaHcdopmaTopa HUXe npeaena, ykasaHHoro
B 4.2.3, €Cln NHOe HE NpeayCMOTPEHO cornatleHnemM Mexay N3roToBUTeNem U 3akasyumkom,
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Hagnexawmne Mmepbl AnS NnoaaepXXaHnusa TeMmnepaTypbl OKPYKalLWero BO34yxXa BbllLe HMUXHEro npeaena, ykasaH-

HOro B 4.2.3, eCrnn He OroBOPEHO UHOE,;

Hagnexauyo 3awWwmTy OT NepeHanpsKeHnn.

[MTpumedaHwune— JomkHo 6bITh 06palleHo 0cob0e BHUMaHWE Ha NepeHanpsiKeHns, BO3HUKaoLWmMe Npu OTKITHO-
YeHUW BbIKITloYaTeNnemM HamMmarHM4MBaloLLLEro Toka TpaHcdopmarTopa paHee ero ecTeCTBEHHOIO Nepexoaa Yepes Hymb. Ta-
Kne nepexofHble NpoLecchl YacTo NOBTOPSAOTCHA HECKOMNBKO pa3 B TeYeHUe 04HON onepauumn OTKITIOYEHWSA C BO3pacTaHUEM
MaKCcMMarnbHbIX 3HAYEHUIN HaNPsXKEeHWUS;

Hanuumne yCTpoOMCTB UMK CUCTEM ANSA HEMEANEHHOro OTKNIOYEHUs TpaHchopmaTopa OT NUTaloWENn CETU B CIy-

Hae MNnporeKkaHmnA BonbLIKX TOKOB,

3aWmTy OT HarpeBa pacnonoXeHHbIMM B6NM3m NCTOYHMKaMKM TENNa;

MUHMMAIbHOE KONMYECTBO «KAPMaHOBY» A5l BO3MOXHOIO HAKOMNMNEHUS AbiMa U rasa;

OrpaHUYeHHYI0 AOCTYNHOCTbL Ansi 6e30NacHoOCTY;

orpaHuydeHmne ypoBHS 3BYKA CHAPYXXW YCTAHOBKU, €CNKN 3TO HEOBX0ANMO;

OrpaHnYeHne ypoBHSI MarHUTHbBIX NONew (rMaBHbIM 0OPa3oM OT COEAMHUTENBbHbBIX NPOBOAOB M LLUWH) BOKPYT yCTa-

HOBKW MNOCpeactBOM 3KPaHOB Ha YCTAHOBKE WUITW HAaJ1eXXalWwnx paCCTOFIHHF'I.
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Mpnnoxenvne OA
(obsizaTenbHOE)

[lpaBUNna npuemMku

(TpeboBaHUsA AaHHOIO NPUNOXEeHUS AONONHAKT TpeboBaHusa mexayHapogHoro ctaHgapta MOK 60076-11:.2004 ¢
Lenbio ydeTa OCHOBONonarawwmx ctaHgapTos, gencteyowmnx B Poccunckon degepaymm n yctaHasnueaoLwmx npasmna
NPUEMKN TPaHCHOPMaTOPOB. )

NA.1 Obwme nonoxeHun

[ns KOHTpONA cOOTBETCTBUSA TpaHchopmaTopa TpeboBaHNSM HACTOALWENO CTaHA4AapTa YCTAHOBIEHbI CNeayloLwme
npaBuna NPUEMKN U KaTEropun UCNbITAHUN: NPUEMO-CAATOYHbIE, TUMOBbIE N NEPUOANYECKUE.

HA.2 [Npnemo-caaTovHble UCNbITAHUSA

OA.2.1 Tlpnemo-caatovHbIM UCNbITAHUSM AOJKEH ObITb NOABEPIrHYT KAXAbIN TPpaHCopmMaTop.

NA.2.2 Tlepea npuemo-caaToOuHbIMU UCTMBITAHUAMU HEOBXOANMO NMPOBECTU BHELLHUN OCMOTP TpaHcdhopmaTopa wu
NPOBEPKY HA COOTBETCTBME Pabounm YepTexam.

HA.2.3 Tlporpamma npuemo-caatodHbIX UCNbITAHUW OOJMKHA cogepXaTtTh Crneaylowme npoBepKn, UCMbITAHUA W
N3MEPEHUSA:

- NPOBEPKY KO3hdunumeHTa TpaHchopmaumm nrpynnsl CoOe AMHEHNS 0OOMOTOK (NPOBOANTCH COrmacHo pasgeny 16);

- UCMNbITAHNE 3MNEKTPUYECKOWN NMPOYHOCTU N3ONALUN NPUNOXEHHBIM N UHOAYKTUPOBAHHbIM NePEeMEHHbIM HaMnpsiXXeHU-
emMm (npoBoaunTcs cornacHo pasgenam 19 n 20);

- N3MEPEHUNE XapaKTEPUCTUK YACTUYHBLIX pa3psgoB (NPoBOANTCH COrNacHo pasaeny 22);

- NPOBEPKY NOTEPL U TOKA XONOCTOro xoga (NpoBognTCcAa cornacHo pasaeny 18);

- NPOBEPKY MNOTEPL U HANPSIKEHUSA KOPOTKOIO 3aMblKaHUS HA OCHOBHbLIX OTBETBITEHUAX AN BCEX NAp OOMOTOK TPaHC-
dhopmaTtopos (NpoBoANTCH cornacHo pasgeny 17); ansa tTpaHcopmMmaTopoB MOWHOCTEIO He Bonee 25 kBA gonyckaeTcs
NPOBOAUTL 3TY NPOBEPKY BbIOOPOYHO M3 NAPTUN TPaHCHOPMATOPOB OAHOIo TUNA, NMPU 3TOM YNCNO TPAHCHPOPMATOPOB B
napTumM U NpaBuna nNpoBepKn AO0MKHbI ObiThb onpeaenersl B HI Ha KOHKpeTHble TpaHchopMaTopbi;

- ncnbitanmne yctponcte PINH (ecnmn nmetrotes) B cbope ¢ TpaHchopmaTopom B crieayiowem obbeme:

NpoOBEpKa nocneaoBarenbHOCTU 4ENCTBUA KOHTAKTOB, ECINN OHA HE NPoBOAUNIACL 40 ycTaHOBKM ycTpoucTea PI1H

Ha TpaHcdhopmaTop,

NPOBEPKa NPaBuUIbHOCTN COUSNIEHEHNA MOHTUPYEMbIX HA TpaHcdopmaTope cocTaBHbix Hacten yectponctea PIH,
N3MEPEHNE KPYTALWLEro MOMEHTA Ha Bany NpmeBoga € NPoOBEPKON paboTbl MEXaHUYECKON BIOKUPOBKU PYHHOIO
YNpaBrieHUS,

NpoOBEpPKa NpaBurbHOCTU paboTbl BIOKMPOBKU 3NeKTpoasuratens npueoga, nposepka ycrpouncrtea PIH noa
HanpsXXeHnem nyTem 4—>5-KpaTtHon NPOroHKM No BCEMY AnanasoHy peryrnmpoBaHns;

- U3MEPEHMS Cneaylowmx napamMmeTpoB 4 CPaBHEHUA C pe3ynbTartamMn N3SMEPEHNN NX B 3KCMIyaTauunmn:
CONPOTUBIIEHNSI OOMOTOK MNOCTOAHHOMY TOKY (MPOBOAUTCH COrnacHo pasgeny 15),

ON3MNEKTPUYUECKMX NapamMeTPOB U30NALNK (CONPOTUBIIEHUA N30ONALUNKN, TAHITEHCA yIma AN3NEKTPUYECKUX NOTEPL U
eMKOCTH, nposoantcs cornacHo [OCT 3484.3),

NOTEPb XONOCTOro Xo4a npu Mmanom HanpsKeHnn ans tpaHcgopmartopoB mowHocTbio 10 MBA n 6onee (npoBo-
ANTCH cornacHo pasaeny 18).

INA.3 TunoBble UCNbITAHWNA

HA.3.1 TnnoBbIM UCNbITAHUAM OOIKEH DObITh MNOABEPIHYT TPaHCHOpMaTOP €AMHNYHOIO NPOn3BoACTBa, obpa3sel,
(0Dbpasubl) U3 ONbITHOW NMNapTUM Ha COOTBETCTBME TPEOBOBaAHMSAM HACTOSAWEro cTaHaapTa.

HA.3.2 Tlporpamma TUNoBbIX UCNbITAHUW QOMXHA cogepXaTh YKa3aHHbIe HUXE UCTbITaAHUA U NPOBEPKN.

HA.3.2.1 VcnbiTanus, npoBepku nnameperHus no A.2; npyn atom gONONHUTENBHO cneayeT NpoBoANTb UBMEPEHNE
NOTEPb U HaMPs>XXEHUS KOPOTKOMo 3aMblKaHUS HA KPpanHUX OTBETBITEHUSIX.

HA.3.2.2 VcnbiTaHne anekTpn4eckon nMpoOYHOCTU U3ONALUMM HaNPSXXEeHUAMN MPO30BbIX UMNYNbCOB (NPOBOOUTCH
cornacHo pasgeny 21).

HA.3.2.3 VcnbiTaHne Ha Harpes (MpoBOAUTCS COrnacHo pasgeny 23).

HA.3.2.4 AkycTudeckue ncnolTaHns (NPoBOAATCH COrMacHo pasgeny 24).

HA.3.2.5 [lpnemka B 4acTn CTOMKOCTU MPU KOPOTKMNX 3aMblKaHUSAX U yOAPHbIX TONTHKaX TOKOM (MPOBOANTCH COrMacHoO
pasgeny 25).

NA.3.2.6 VcnbiTaHUs HA CTOMKOCTb K BO3ENUCTBUSAM OKPYXKatoLWen cpeabl (NPOBOAATCHA COrnacHo pasaeny 26).

HNA.3.2.7 KnumaTtunyeckme nenoiTaHus (NpoOBOAATCHA COrnacHo pasgeny 27).

HA.3.2.8 VcnbiTaHns Ha noxapHyto 6e3onacHOCTb (NPOBOAATCH COrnacHo pasaeny 28).

HA.3.2.9 VcnbiTaHna gna npoBEPKM KOXyXa Ha COOTBETCTBUE YCTAHOBINEHHOW CTEneHw 3awunTbl (NPOBOAATCH
cornacHo [OCT 14524).
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HA.3.2.10 UN3mepeHne conpoTUBNEHUA HYNEBOW MOCNeaoBaTeNbHOCTU — ANA TpexdasHblX ABYXOOMOTOYHbLIX
TpaHcdopmaTopoB Be3 BOKOBLIX APM, UMEILLMNX cXemy coeanHeHns oomoTok YH/I (cornacHo [ OCT 3484.1), B ocTanbHbIX
Clyvasnx Takme M3aMmepeHus nNpoBogsaT No TPEDOBAHMIO 3aKa34mMKa No cornacoBaHHOM C HUM METOOMKE.

HA.3.2.11 TlpoBepka macchl (B3BEWMBAHMEM) ANSl TPaHCHOpPMATOPOB MOWHOCTBIO A0 1,6 MBA BKNIOUMTENBHO
(NpPOBOANTCHA NO METOAMKE N3TOTOBUTENS).

HA.3.3 HlonyckaeTcs He NpoBOANTL crneaytowme Buabl TUNOBbLIX NCMNbITAHUW HA OCHOBE CPaBHEHUSA C TpaHCcopMma-
TOPOM aHaANOrM4YHOW KOHCTPYKUMK (NPOTOTUMOM), M3rOTOBMEHHBIM HA TOM Xe NpeanpusiTUn 1 ycrnelwHo BblAep KaB LM
COOTBETCTBYIOLWLME UCTILITAHUS, €CNN COBN0AEHBbI YCITOBUSA, MEPEYUNCTIEHHbBIE HUXKE!

- UCMbITAHWE HAHarpeB — ecnuv paccMmaTpuBaemMbin TpaHcdhopmaTop UMEET MOLWHOCTL, PaBHYIO UITU MEHBLUYIO (HO
He Bonee Yem BABOE), YEM €ro NPOTOTUN, aHANTOITMYHbIE KOHCTPYKLUMU ODMOTOK U MArHUTHOW CUCTEMbI, BUJ, OXINTaXAEHWUS,
KOHCTPYKUMIO OXNnaXgaruwen CNCTEMbI, a NPEBbILLEHNA TEMMNEPATYPbI paccMaTpmMBaemMoro TpaHcgopmaTopa no conocTa-
BUTENIBHOMY pacyeTy C y4eTOM Pe3ynbTaToOB UCMbITAHUW Ha HarpeB NpoToTUNna COOTBETCTBYIOT HOpPMaM, NPUBEAEHHbIM
B11.1;

- UCMbITAHNE OSNEKTPUYECKON MNPOYHOCTU WU3ONAUUM  HaMpPsKEHUAMW TPO30BbIX WMMNYNbCOB — B CNy4dasix,
npeaycmoTpeHHbix [OCT 1516.3;

- UCNbITAHNA HA CTOMKOCTb MNPU KOPOTKOM 3aMblKaHUN — B crniydasx, npeaycmoTpeHHblx [ OCT P 52719;

- UCMbITAHWA ONA NPOBEPKU KOXYXa HA COOTBETCTBME YCTAHOBINEHHOW CTENEHN 3alMNTbl — €CNU paccmarTpuBae-
MbIW TpaHCcoOpMaTop N NPOTOTUMN UMELDT 3aLNTHBIE 0BONOYKN (KOXYXW), MOAEHTUYHBIE MO KOHCTPYKLUMKN N TEXHOITOMMYECKO-
MY MpOoLUEeCCY N3roTOBINEHUS,

- @KyCTUYECKUE UCMbITAHUA — €CInn paccMmaTpuBaemMmbin TpaHcdopmMmaTop U NPOTOTUMN UMEKDT NAEHTUYHbBIE MAarHUT-
Hbl€ CUCTEMbI, aKTUBHbIE HYAaCTU N CUCTEMbIl OXINaXXg4eHns, a HOMMHanbHas Yactota u UHAYKUMSA B MArHUTHOW CUCTEME pac-
CMaTpPUBAEMOro TpaHcopmaTopa He Bbille, YeM Yy NPpoToTUna.

HA.4 Tepnognveckne ncnbiTaHUA

OA.4.1 Tlepunognyecknm ncnbiTaHUAM cneayeTt nogeepraTe TPaHCOOPMaTOPbl CEPUNHOIO NPON3BOACTBA B 0O0beEME
TUMOBbLIX UCMbITAHUU U MPOBEPOK.

McnbiTanHmns naonsaunm A4omKHbl ObITb NPOBEAEeHbI B 06 beMe TUMOBbLIX UCTMbITAHUN, 38 UCKITIOHYEHUEM UCTIbITAHUN N30-
NALUMN HANPSAXEHUSAMU IPO30BbLIX UMMNYIbCOB.

HA.4.2 Tlepnogundveckmne ncnoliTaHusa cnegyert NpoBOAUTL HE peXe 04HOro pasaB Snert ans tpaHcdopmaTopoB MOLLL-
HOCTbIO MmeHee 10 MBA nogHoro pasaB 8 net gns tpaHcopmatopoB mowHocThio 10 MBA n 6onee. lononHnTenbHO A0N-
XeH BbITb MPOBEAEH KOHTPOMNb NoKasaTenen HaaeXHOCTM.

NA.4.3 [lonyckaeTtcs He NPOBOAUTL NEPNOONYECKNE UCTIBITAHNUS HA HArpeB, CTOMKOCTb MNMPU KOPOTKOM 3aMbIKaHUUN W
CTOMKOCTb K YOAPHbIM TOIYKaAM Harpy3ku, NpoBEPKU KOXyXa Ha COOTBETCTBMUE YCTAHOBNEHHOW CTEMNEHU 3aLlUThl, @ TaKXe
aKyCTUYECKNE NCTMbITAHUA U MPOBEPKY MACChI (B3BELLMBAHUEM ), €CINN AOKYMEHTaNbHO NOATBEPXKAEHO OTCYTCTBUE PEKama-
LN O BbIXO4aX U3 CTPOS TPaHCOPMAaTOPOB B 3KCNNyaTtauumn, CBA3aHHbIX C AePeKTamMmn KOHCTPYKUUN UMM N3roTOBNEHUA, a
TaKKe B TEX chny4asix, ecnm Npon3BoaCcTBO aTTeCcToBaHO Nno cucteme kadecrtea B cooteetcteBumn ¢ [ OCT P NCO 9001.

OA.5 EcnuvnpuucnbiTaHnax XoTs bl 0gMH 3 napameTpoB TpaHcdopmaTopa He byaeT COOTBETCTBOBAThL TPEbOBa-
HUAM HacToAWero craHgapra n/wnv H Ha KOHKpeTHbIM TpaHcgopmMaTop, TO NOCIE YCTPaHEHNA NPUYNHBI BO3HUKHOBEHUS
OeEKTOB NPOBOAAT NOBTOPHbIE UCMbITAHUSA MAapaMeTPOB MO NYHKTY HECOOTBETCTBUSA U OAPYINM MyHKTaM, 3aBUCUMbIM OT
BHOCUMOIO U3MEHEHUS.

Ecnu TpaHcopmMaTop He BbliAepXXan NCNbITaHUS HAa CTOMKOCTb NPU KOPOTKOM 3aMblKaHUU N/UNW yaapHbIX TONYKaxX
TOKOM MN3-3a MOBPEXAEHNA TONBbKO O4HOro 3/IEMEHTA, TO MO COrMacoBaHMIO C 3aKa34YMKOM OOMNYyCKAEeTCH HE NMPOBOAUNTH
NOBTOPHOE WCMbITAHWE, €CINN N3roOTOBUTENb FapaHTUpyeT yCTpPaHeHue MNpUYnHbl NOBPEeXAeHUs 3a cYyeT NMpPUMEHEHUS
OOMONTHUTENBbHBIX MEP, NMPOBEPEHHbIX HAa MOAENAX WM Ha APYIMX UCMbITAHHbIX TpaHcopmMaTopax aHanorn4yHou
KOHCTPYKUNI.

Ecnuv ans yctpaHeHus npuyvvH 4eeKkToB UMK OLEHKN PE3YNbTAaTOB UCTbITAHUA HA CTOMKOCTbL NPU KOPOTKOM 3aMbl-
KaHUM nNpoBoannack pazbopka MarHMTHOM CUCTEMBI, TO AONYCKAKTCH NpeaerbHble OTKITOHEHUS U3MEPSEMbBIX NapaMeT-
POB MNOTEPb U TOKA XONOCTOro Xoaa oT HOPMUPOBAHHLIX 3Ha4YeHUn 25 % n 60 % cooTBETCTBEHHO.

NA.6 HonyckaeTcs npoBoAUTb pasninydHblie BUAbl TUMOBLIX U NEPUNOONYECKMX UCTIbLITAHUN HA OAHOM UM HECKOIb-
KUX npeacraBuTenbHbIX obpa3suax gaHHOro TpaHcopmaTopa ogHoro 3aBoga-n3roToBUTENs, 3a UCKIMIOYEHUEM UCMbITa-
HUW NO pasgenam 26—28, KoTopble JOMKHbI ObITb BINOTHEHBI HA OQHOM U TOM e obpasue.

TpancopmaTops!, UMeLWME OTNINYNA B 0003HAYEHUN, HO OANHAKOBbIE KOHCTPYKTUBHbLIE NapamMeTpbl NMPUMEHMN-
TENbHO K KOHKPETHOMY BUAY UCMbITAHUN, MOTYT BbITb PACCMOTPEHbI KaK NpeacTaBUTENbHbIE 00pa3ubl Ans 4aHHOro BUAa
NCIMbITAHUMN.

OA.7 [1poTOKOSbI TMNOBLIX N NEPUOANYECKNX UCTIBITAHUWN, a TaKKe pesyrnbTaTbl OMnbliTa KOPOTKOro 3amMblKaHUA MO

dazam (HanpskeHusl, TOKW) AOMKHbI ObITh NPEeABbSBNEHb! 3aKa34unKy Mo ero TpeboBaHuto.
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Mpunoxenune Ob
(obsizaTenbHOE)

TpeGoBaHUA K cOCTaBHbIM YacTAM, KOMNNEKTHOCTU, MapKUPOBKe U YyNaKkoBKe, OXpaHe OKpyXaloLlen
cpepnbl, Ha4eXXHOCTU U rapaHTUN U3TOTOBUTENS

(TpeboBaHUsA AaHHOIO NPUNOXEHUS AONONHAKT TpeboBaHusa mexayHapogHoro ctaHgapta MOK 60076-11:.2004 ¢
LEenblo y4eTa OCHOBOMoONarawwmx ctTaHaapTos, AgencTeyowmx B Poccnnckon Pegepaumm n yctaHaenmeatowmx TpeboBa-

HUS K COCTaBHbIM YacTsM, KOMIMNEKTHOCTU, MAPKUPOBKE N YMAKOBKE, OXPAaHE OKPYXaloWen cpeabl, HAAEXHOCTU U rapaH
TN N3roTOBUTENS. )

TpeboBaHUs K COCTaABHbIM YacTAM, KOMIMMNEKTHOCTU, MAPKUPOBKE N YNAKOBKE, OXPaHe OKPYXKaloLWen cpebl, HAOexX-

HOCTU U rapaHTUN N3rOTOBUTENSA OOMKHbI cooTBeTcTBOBaATL [ OCT P 52719.
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Mpunoxenne OB
(cnpaBo4HoOe€)

OpurnHanbHbIN TeKCeT nonoxeHnun MOK 60076-11:2004, koTopble NPUMEeHEHbI
B HacTosALWEM CTaHgapTe ¢ UBMEHEeHUeM UX cofepXaHuA Anga yyeTta TeXHU4YeCKUX ocobeHHoCTen
00beKkTa cTaHaapTusauuun, NnpuHATLIX B Poccunckon ®egepauun

AB.1 TemnepaTtypa oxnaxaarowero Bo3gyxa

TemnepaTtypa oxnaxgarwuwero Bo3gyxa He 40MKHa ObiTb BbIlUE;

40 °C B ntoboe Bpems;

30 °C B cpeaHem B Hanbonee Tennbin MecsiL;

20 °C B cpegHEM B TeHYEHME roga n He A0MKHa ObITb HUXKE:

—25 °C gnsa TpaHcopMaTopoOB HAPYXXHOWU YCTAaHOBKWY,

—5 °C ans tpaHcgopmMaTopoB BHYTPEHHEN YCTAHOBKMN,

npuyem cpegHeMecsYHble U CpeaHerogoBble 3Ha4YeHUA oNpeaensanTes cornacHo NyHkTy 3.12 MOK 60076-1.

[B.2 ®opma KpMBOU nNUTAIOLLEro HarnpsaXeHns
dopma BOMNHbLI MUTAIOLWLENO HANPSXKEHNS A0MKHA ObITb NPUBNN3NTENBHO CUHYCOUAANBHOW.

[MTpumevaHmne— 310 TpeboBaHne 0O6bIYHO HE SABMAETCHA KPUTUYHBIM AN DONbLWIMHCTBA NUTAIOLWMX CETEN, HO
NoANEXUT NPOBEPKE B YCTAHOBKAX, NpeaHa3Ha4vYeHHbIX Ans NnpeodpasoBaTenbHbIX HArpy3ok. B 3Tmx cnyvasx npyuHnMmaeTcs
3a NpaBuno, YTO HE AOMKHO BbiTb HU Bonee 5 % obwero cogepXaHusa rapmMmoHuk, HKM bonee 1 % YeTHbIX rAPMOHUWK B COOT-

BeTcTBMM ¢ MOK 61000-2-4. Takoe xe 3amevaHne OTHOCUTCA U K FaPMOHMKaM TOKa C TOYKU 3PEHUA Harpy3o4HbIX NOTEPL U
NpeBbIWeHNs Temneparypsbl cornacHo MOK 61378-1.

AB.3 HecummeTpua TpexdasHoro nmtaroLero HanpsaxeHvs

[na TpexdasHbiX TPpAHCOOPMATOPOB CUCTEMA NUTAKWMX HANPSXEeHNW A0IMKHA BbiTb NPUBNN3NTENBHO CUMMET-
DUYHOMN.

AB.4 OnexkTpomarHutHaa coBmectumocTb (OMC)

Tpchcbop MaTOP A0JIXKEH CHNTATbCH NaCcCUBHBIM 3Jl1eMEeHTOM B OTHOLWWEHWUW U3TTYHEHUHA N BOCINIPUMMYUNBOCTU K 3J1€K-
TPOMArHUTHbIM BO3IMYLEHUAM.

[TpumeyvaHnwue—Ilynkr [1B.4 cogepxnt opurmHanbHbin TEKCT nyHKkTa 4.3 MOK 60076-11.

AB.5 YcnoBua TpaHCNOPTUPOBAHUA U XPaHEHUA

Bce TpaHcdhopmaTopbl A0MKHbBI ObITh MPUrOAHbI AN TPAHCMOPTUPOBAHUS U XPaAHEHUSA NPU TEMMNEPATYPE OKPYKaLo-
uero sosgyxa go —25 °C.

NaroToButenb AomKeH ObITb MPOMHDOPMUPOBAaH 00 OXXnaaemMbliX YPOBHSAX yAapoOB, BUOpaLVn N HAKITOHOB OT BEPTU-
Kanu Nnpu TpaHCNopTUPOBaHUM.

NB.6 OTBeTBNEeHus

[Tpumennmbl TpeboBaHus pasgena 5 MOK 60076-1. [NpeanodtuTenbHbiM AMana3oHOM PerynpoBaHus sSIBNAETCS:

+ 5 % npum cTyneHax + 2,5 % (5 cTyneHen perynnpoBaHus)

NINn

+ 5 % (3 cTyneHun perynupoBaHus ).

Boibop 0TBETBNEHUS AOITXKEH OCYLWECTBNATLCH NPU OTKIMIOYEHHOM TPaHCOOPMaTOPE NYyTEM NEPECTAHOBKN MNEPEMbI-
YEeK UNn ycTpoucTBa nepeknoveHns 6e3 Bo3byxaeHus (INbB).

NB.7 CxemMmbl coeanHEeHNN

[1pun oTCcyTCTBUM CneymanbHbiX TPEOOBAHNIM 3aKas34vmnKa TPaHCPOPMAaTOP AOIMKEH UMETb CXEMY COENHEHNSA «KTPEY-
rONIbHUK — 3BE€34a C HyNemMm» Cc rpynnamu coegnHeHus 5 unm 11 cornacHo pasgeny 6 MoK 60076-1. BeiBog 1 oTBOA LI HEW-
Tpanun AOMXHbl ObITh PACCYMTAHbI HA NOMHbIN PA3HbLIM HOMUHAINbHBIN TOK OOMOTKM.

B.8 CTonkocTb npu KOPOTKMNX 3aMbIKaHUAX

TpaHncopmatop AomxkeH yaoBnetBopsTb TpeboBaHusam MIK 60076-5. Ecnn 3akasumk tpebyeT npoBeaeHus
NCMbITAHMW A5 NOATBEPXKAEHUSA BbINOMHEHUS 3TOro TPeboBaHMA, 3TO AOMKHO ObITh YKA3aHO B KOHTPAKTE.

NB.9 HommHanbHas MOWHOCTDL

HomunHanbHasi MOWHOCTb COOTBETCTBYET ANMUTENBHOMY PeXumMy paboTbl; BMECTe C TEM CyxXme TpaHCchopMaTopsl,

COOTBETCTBYIOLWME HACTOSLWEMY CTAHAAPTY, MOIyT ObITb NeperpyXeHsl B COOTBETCTBUM C YKA3aHUAMU NO NEPErpyake,
naHHbIMM B MOK 60076-12.
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B.10 PaboTa npwv HanpsaXeHWwn Bbille HOMWHANBLHOIO

[Tpy NnpeanucaHHoM 3HaveHumn U TpaHcopmaTop AonXeH ObiTk cnocobeH pabotaTe 6e3 NOBpeXaAeHUsi BCrea-

CTBUE NEPEBOIDYKAEHNSA, €CNN KOIPDMUNEHT TpaHchopMmauum n HacToTa NPEBLIWAKT COOTBETCTBYIOWMNE HOMUHATb-
Hble 3HavYeHusd He bonee yem Ha 5 %.

[TpnumeyaHune—3Tn TpedoBaHNS NPUMEHUMbI TONBKO ANsl OTHOCUTENbLHO PeaKux criyvaes paboTbl B TEYEHUNE
OrpaHU4YEeHHOro Nepnoaa BPpEMEHW, HanpuMep NPy aBapUrHbIX YCITOBUSX padbOoTbl UMK 3KCTPEMAanbHbIX MMKOBbLIX HAMPY3Kax.

[INB.11 Tabnu4yka HOMMHaNbHbLIX AAaHHbIX

AB.11.1 Tabnuiyka HOMMHaNbHbLIX AaHHbIX, 3aKpenneHHana Ha TpaHcdopmaTope

HomMuHanbHbIE BblAEPXKUBAEMbIE HANPSXKEHUSA ANS BCEX OOMOTOK AOIMKHbI BbITh YKa3aHbl B TAbNMMYKe HOMUHATb-
HbIX AaHHbIX. [TPMHUKMNBI CTAHOAPTHOW MAPKUPOBKU MPOUNNIOCTPUPOBaHbI B pasaene 5 MOK 60076-3.

0B.11.2 Tabnunyka HOMMHaNbHbLIX AAaHHbIX, 3aKpenneHHasa Ha KoXyXe

Ha KoXyXe KaxXgoro TpaHcopmaropa AomKHa MeTbes Tabnnyka HOMUHaNbHbIX 4aHHbIX U3 MaTepuana, ycTonym-
BOro K aTMOCMEPHLIM BO34ENCTBUAM, 3aKpeneHHas Ha BUAHOM MEeCTe U cogepXalwas gaHHble, ykasaHHble B 9.1. Haa-
NncK Ha Tabnunyke AONKHbI OblITb HAHECEHB!I HECTUPAEMbIM CNOCOBOM (TAaKUM KaK TpaBrieHue, rpaBupoBKa, LUTAMMNOBKA
M NPU NOMOLLM POTOXMMUYECKOIO npouecca).

[TpumevaHne —Ilyuktel AB.11.1 n [OB.11.2 cogepxar opurHanbHbi TEKCT NyHKTOB 9.1 mn 9.2
M3K 60076-11 cooTBETCTBEHHO.

[B.12 Obo3HavYeHVe cCUCTeM OXNaXaeHus

[1B.12.1 YcnoBHble 0003HAYeHNA CNOCODOB OXINaXaeHus

Ins kaxgoro TpaHcopmaTopa AomKeH bbiTh YKa3aH UCnonb3yembin cnocob oxnaxaeHns. OBo3HauYeHns Kaxaoro
BUAa oxnaxaeHus ykasanoel B Tabnuue [B.1.

Tabnwua [B.1 — bykBeHHble 00603Ha4YEeHUS

Tun oxnaxnarwulen cpenbl Boaayx A

EcTtecTBEeHHAHA

Tvin unpkynaumm
[TpuHygnTensHas F

[1B.12.2 KomoOvHaumnm obo3HavYeHVN

Cucrema oxnaxgeHus TpaHcopmaTopa, ANs KOTOPOro WM3rotoBUTENeM yKasaHa HOMMHanbHasi MOLWHOCTH,
obo03HavaeTcs ABYMS DyKBaMM ANA KaX4oro Metoga oxXnaxgaeHus, Hanpumep:

- TpaHcopMaTop C eCTECTBEHHOW LUMpPKynsaunen so3ayxa obosnavaertcs AN;

- TpaHcgopmMmaTop C ECTECTBEHHOW LUMPKYNSAUMEn Bo3gyxa npm ykasaHHON HOMUHaNbHOW MOLWHOCTU U C NMPUHYAN-
TENBHOW UMPKyNsumen Bosgyxa npu bonbwen mowHocTn obosHavaetcs AN/AF.

OB.13 HopmanbHble npeaenbl NpeBbIWLEHNA TeMnepaTyphbl

MakcmanbHOe U3 3Ha4YeHUW TEMMEPAaTYPbl KXXA0W N3 YacTen 0OMOTKN AaHHOIO Kiacca HarpeBOCTOUKOCTU HA3bl-
BaeTCHA TeMnepartypon Hambonee HarpeTon ToHKK. Temnepartypa Hanbornee HarpeTon TOYKM HE A0MKHA NPEBbIWATh 3HA-
YEeHUW, yKasaHHbIX B Tabnuue 1 MOK 60076-12. 3ta TemnepaTtypa MOXeT OblTb U3MEpeHa, 0OAHAKO NMPUBNMN3NTENbHbLIE
3HaAYeHUS ANs NPakTUYeCcKnX uenen moryT bbiTh paccHuTaHbl npu noMmowm ypasHeHust 1 na nyHkra 5.8 MOK 60076-12 npw
3Ha4YeHusX Z u @, ykasaHHbIX B NyHKTe 5.8 MOK 60076-12.

B.14 YpoBHM naonauuvu

[1B.14.1 Oowwre nonoxeHusn

Ecnu TpaHcdhopmaTtop npeaHasHadeH ans obwero npMMeHeHnss B KOMMYHanbHbIX UKW NPOMBILWITEHHbIX CETSIX,
YPOBHU U30NSUUN AOIMKHbI ObITb TAKUMU, KaK yKa3aHo B psgax 1 vnm 2 tabnuubl [1B.2.

Tadonwnuya [IB.2 — HopmupoBaHHble ncnbiTaTeNbHbIE HANPSXKEHUSA, MPUHATHIE B EBPONENCKON MNPAKTUKE

Hanbonbliee pabovee HanpsxeHue Hanps>xkeHue NONHOro rpo30BoOro MMNyneca, kB
} KpaTkoBpemeHHoe (OAHOMUHYTHOE)
obopynosaHust U_ (DencTBytollee
HanpsPkeHUne nepemMeHHoro Toka, kKB
3HauveHune), KB Pag 1 Pang 2
<1,1 3 — —
3,6 10 20 40
7,2 20 40 60
12,0 28 60 75
17,5 38 75 05
24,0 59 95 125
36,0 70 145 170
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Beibop mexay pssgammn 1 n 2 gornmkeH bbITb caenaH B 3aBUCUMOCTU OT YPOBHA BO3AENCTBYIOLWNX MPO30BbLIX NN KOM-
MYTaLUWOHHbIX NEPEHaNPsiXXeHNN, BU4a CUCTEMbI 3a3EMITEHUA HEUTPANW U, €CINN NPUMEHUMO, TUMNAa YCTPOUCTBA 3aLlLUUTLI OT
nepeHanpsixeHnn (cm. MOK 60071).

Tabnwuya [OB.3 — HopmupoBaHHble ncnbliTaTeNbHbIE HANPSKEHUSA, NPUHATBIE B CEBEPOAMEPUKAHCKOWN NMPAaKTUKE

YPOBHU U30NALUNN CYXUX TPAHCHOPMATOPOB, UCNONB3YEMbIX B CUCTEMAX C OCHOBHbLIM ypoBHeM usonsauum (BIL) 200 kB u meHee
KpaTtkoBpeMeHHOe OCHOBHOM ypoBEHbL U3onAuMn ana rposzosoro umnyneca (BlLs) obuwero
MakcumaneHoe | HoMuHanbHoe | (OQHOMUHYTHOE) HasHavYeHUA (MakcumanbHoe 3HadeHue 1,2 MKC)
HaNps>KeHue HanpsXKeHune Hanps>KeHue
cetun, KB ceTu, KB NepemMeHHOro
roka, KB 10 20 30 45 o0 95 110 125 150 200
0,25 0,25 2,9 HeT
0,6 0,6 3 S 1 1
1,2 1,2 4 S 1 1
2,75 2, 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 S 1
36,5 34,5 70 2 S 1
Cpe3saHHbI NMNYNbC:
MunHnmanbHoe npeapaspsaaHoe BPpeMsl, MKC 1 1 1 1,3 2 2 1,8 2 2,3 2,7
[TpnmevaHwmne
S — CTtaHgapTHOE 3HaYeHue.
1 — lNNoBbIWEHHbIE YPOBHW, NPU NMPUMEHEHNWN Pa3PAAHUKOB C NOBbLILWLEHHbIM YPOBHEM 3aLUUTHI.
2 — [MoOHWXeHHbIe YPOBHU, MPY NPUMEHEHNN Pa3PSAAHUKOB C NMOHUXEHHbLIM YPOBHEM 3aLLUTHI.

AB.15 UcnbiTaHne n3onaumm NpunoXeHHbIM NnepemMeHHbIM HanpsXxXeHmem (NpmemMmo-caaToYHbIe
MCnbITaHNA)

McneiTannsa npoeogaaT cornacHo pasgeny 11 MOK 60076-1.

McnbiTatenbHble HANPSXEeHUA AOMKHbl cooTBeTCTBOBaTbL Tabnuuye [1B.2 nnn [1B.3.

McnbiTaTenbHOE HanNpskeHne OOMKHO BbiTb NPUNOXEHO B TeveHne 60 ¢ mexay UCnbiTyeMmon 0bMOTKON U BCEMU
ocTanbHbIMM ODMOTKAMU, MarHUTONPOBOAOM, OCHOBaHMEM TpaHcdhopmaTopa n 060novkon, CoeMHEHHbIMU C 3EMITEN.

AB.16 UcnbiTaHna naonsayumm HanpsaXXeHNAMMN rpo3oBbIiX MMNYNbLCOB (TUNMOBbIE UCMNbITAHNA)

McneiTanmnsa npoeogaT cornacHo pasgeny 13 MOK 60076-1.

McnbiTaTenbHble HANPSXXEHUsT A0IMKHbI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnuue 1B.2 vnn [B.3.

[TapameTpbl ncneiTatensHoro umnyneca: 1,2 mkc £ 30 % / 50 mke £ 20 %.

McnelTaTtenbHOE HANpsiXXeHWe 4OJMKHO UMETb OTPpUUAaTEeNbHYIO NONMAPHOCTL. [1pn ncnbiTaHUAX K NMMHEMHOMY BbIBOAY
OOITKEH ObITb NPUIOXEH OANH KAaNMBPOBOYHLIM MMNYILC C HANPsKeHnem 0T 50 % Ao 75 % HOPMUPOBAHHOIO UCMNbITATENb-
HOIo HanNpsXXeHus, a 3aTemM TPU UMMNYITbCa HOPMUPOBAHHOIO HaNPsHKeHUs.

AB.17 UamepeHne xapakTepnCTUK YaCTUYHbIX pa3paaoB (Npnemo-caaTovHble U crneyvanbHble
McnbiTaHWUA)

NB.17.1 Oowwne nonoxeHusn
M3amepeHnsa YacTu4HbIX paspsagoB AOMKHbI MPOBOANTBCH HA BCEX CYXUX TpaHcopmaTopax. NamepeHns QoSmKHb
O6bITb NpoBeaeHbl cornacHo MOK 60270 u npunoxenuto A MOK 60076-3.

AB.17.2 OJonycTumMmbIn YPOBEHb YaCTUYHbIX Pa3paaoB
MakcnmanbHbIN YPOBEHb YACTUYHbLIX pa3psaoB gomkeH boitb 10 nK.

AB.18 UcnbiTaHne Ha Harpes (TUNOBbLIE UCNLITAHNA)

NB.18.1 Obwme nonoxeHus
McnbiTaHna NpoBOAAT cornacHo TpeboBaHnsaM NyHKToB 5.1,5.2.3,5.4,5.51n 5.6 MOKB0076-2. icnbiTaHUA HA HarpeB
TpexdasHbIX TpaHCcHopMaTopoB AO0MKHbI ObITb NPOBEAEHbI NPU TPeXda3HOM NMUTAHUM.
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0B.18.2 MeToabl Harpys3kmw

NarotoBuTenb MOXET BblDpaTh NoboON U3 crnegylwmx MeTogoB UCMbITAHUN.

0B.18.2.1 MeToa yCnOBHOWM Harpy3Kwm

ITOT MeToA NPUMEHUM A1 CYXUX TPAHCOPMaTOPOB B KOXYXE UMK Be3 KOXYyXa, NN B ODLLLEEM KOXYXE C eCTECTBEH-
HbIM WU NPUHYAUTENbHbLIM BO34YLWHbLIM OXNaXXaeHNEM.

[1lpeBbilLeHNEe TEMNEpaTYpPbl yCTaHABNMBAETCHA NYTEM MOCNe40BaTENBHOIO NPOBEAEHUSA PEXNMOB KOPOTKOIO 3aMbi-
KaHUA (Harpy3o4Hble NOTEPU) N XONOCTOro xoaa (NoTepmn XonocToro xoaa).

Temnepartypa TpaHcopmarTopa 4omKHa ObiTb YCTAHOBIIEHA B COOTBETCTBUM C OKPYXKAIOWLEN CPeOn UCTbITATEb-
HOW cTaHuuKn. JomKkHO BbITb N3MEPEHO CONPOTUBNEHNE OOMOTOK BbICLLEro M HU3LWEro HanpsiXXeHusl. SHa4YeHUS 3TUX COMpo-
TUBNEHUN UCMONb3YIOTCHA Kak Ba3ncHble 3HaA4YeHUs Ans pacderta NPeBblIlEHUW TeMmnepaTypbl 06enx obMoToK. Takxke
OOIMKHA DbITb M3MEPEHA OKPYXKaloLWas TeMmnepaTypa UCnNbITaTeENbHOW CTaAHL UMW,

[na TpexdasHblX TpaHCcHOopMaTOpPOB CONPOTUBIIEHNE QOMKHO N3MEPATLCHA MeXay CpegHM U OQHUM U3 KpanHUX
NMMHEWHbIX BbIBOOOB.

PacnosioXeHne ToYeK naMmepeHust (Kak ans TepMomMeTpa, NU3MepPSIIoLLEro OKPYXaloLWyo TeEMNepaTypy, Tak n gat4u-
KOB, YCTAHABIIMBAEMbIX HA TPaHChOpMaTopeE, €CINMU OHU NUMEITCSH ) AOJIKHO BbITb OANMHAKOBO ANS N3MePEHNs BA3NCHON Y
KOHEYHOWN TeMneparyp.

McnbliTaHusa NPy KOPOTKOM 3aMblKaHUM OBOMOTKM 40MKHbI ObITh NPOBEAEHbI NPU HOMUHANbHOM TOKE, NPOTEKAIOLEM
yepes 0gHy U3 OOMOTOK, U NMPU 3aKOPOYEHHOM COCTOSIHMM APYron OOMOTKM M OOMKHbI NMPOAOIIKATBCA A0 AOCTUXKEHUSA
YCTAHOBMBLLEroCcs COCTOAHUSA OOMOTOK 1 MarimTonposoaa cornacHo [1B.18.4. [peBbllieHne Temnepatypbl AQ, AOMKHO
OblTb UBMEPEHO METOAOM COMNPOTUBIMEHUNA UIMTN METOAOM HaNMOXEeHUS.

VlcnbiTaHWs Npu XonocTom xoae, NPy HOMUHANbHOM Harps>XeHUU U HOMUHAlNbHOW YacToTe AOIMKHbI NPOOOITIKATh-
CHA A0 AOCTMXKEHNS YCTAHOBUBLLENCH TEMNEPATYPL! 4151 OOMOTKU M MArHMTONPOBOAA, NPUYEM JOIMKHO N3MEPATBLCSH MNpe-
BbllLEHWE TeMNnepaTypbl 0OMOTKU AQ,.

[Tpoueaypa vcnbliTaHUU AonMKHa ObITh CleayoLLEN:

- UCMNbITAHNE NPU KOPOTKOM 3aMblKaHMN ODMOTKM NPOAOIIKAETCH A0 YCTAHOBMNEHUS TEMNEPATYPbl MAarHUTOMPOBO-
0a n 0OMOTKM; NOCNE 3TOro A0IKHO BbITh NPOBEAEHO UCTbITAHUE MPU XONOCTOM X04€ CHOBA A0 YCTAHOBUBLLENCS TEMIE-
paTypbl MarHUTONPoOBoaa U OBMOTKM, NN TAKOW:

- UCNbITAHMUE NMPU XONOCTOM X04€ NPOAOITKAETCH 40 YCTAHOBUBLLENCS TEMNEPATYPLI MAarHMTONPOBOAAa U ODMOTKU;
NOCIe 3TOro A4ONMKHO ObIThb NPOBEAEHO UCMbITAHUE NPU KOPOTKOM 3aMbIKaAHUN OOMOTKM CHOBA 40 YCTAHOBIEHUS TEMMNEPA-
TYPbl MarHUTONpoBo4a N 0OOMOTKN.

Pe3yibTUpYoLLLEe MPEeBbILLEHNE TeMMepaTypbl AQ, ANs KaXXA0M 0OMOTKM NPY HOMUHANBbHOM TOKE N HOMUHATNbHOM
BO3DYXXAEHMN MArHUTONPOBOAA BblYMCNAeTCH No opmyne

K
1/ Kk, 1K
ABg )

AB, = A0, - | 1+ ,
C c AB,

roe A0, — pesynbTupylowee npesbileHne TemnepaTtypbl 0OMOTKY;
AB, — npesbllEeHNe TemnepaTypbl 0OOMOTKU B PEXUME KOPOTKOIO 3aMblKaHWUSA;
A0, — nHOuBUAYyanbHOe NPeBbllIEHNe TEMNEPaTypbl OOMOTKM B pEXUME XONOCTOro X0Aa;
K, = 0,8 npn ecTecTBeHHOM BO3yLWLHOM oxnaxaeHun 1 0,9 npu NpUHyANTENbHOM BO3AYLUHOM OXIaXaeHuun.

[1B.18.2.2 MeTtoa B3aMMHOWN Harpyaxn")
ITOT MEeTOA MPUMEHSAIOT, €CNU UMEETCH ABa OAMHAKOBbLIX TpaHcopmaTopa n eCTb He0bXoANMMOe NCNbITATENBbHOE

obopygoBaHue. OH NPUMEHMM ANA CYXUX TPAHCHPOPMATOPOB B KOXYXe UMK Be3 KOXyxa, Un B 0BLLEM KOXYXe C eCTec-
TBEHHbIM NN POPCUPOBAHHBIM BO34YLWHbIM OXINTaXXOAeHUEM.

Temnepartypa TpaHcdhopmaTopa A0MKHA ObiTb YCTAHOBINEHA B YCITOBUAX OKPYXalOWeEW cpeabl UCMbiTaTeNnbHON
ctaHumn. HomkHO ObiTb M3MEpPEeHO CONPOTUBIEHME ODOMOTOK BbICILENO0 M HU3LWEro HanpskeHus. 3HaYeHUs 9TUX
COMNPOTUBIEHMN NCNONb3YIOTCSH KaK Da3nCHble 3HAYEHNUS ONA pacyeTa NpeBbIWEHNN TeMnepartypsl 06enx ooMoToK. Tak-
Xe A0IMKHA BbITb U3MEPEHAa OKpYXKaloLWas TeMmnepaTypa UcnblitaTeNbHON CTaHUUMN.

P acrnonoXeHne ToYeK NU3MePEHUNA AOIMKHO BbITb OAMHAKOBO ANS n3aMepeHnst 6aancHOW 1 KOHEYHOW TEMNEPATYPHbI.

s TpexdasHbiX TpaHCMOPMaTOPOB CONPOTUBIIEHNE AOMKHO U3MEPATBCH MeXay cpeagHnM n OAHUM U3 KpanHUX
NMUHENHbIX BbIBOOOB.

[1Ba TpaHcdopmartopa, ognH N3 KOTOPbIX ABNSAETCH UCTMbITYEMbBIM, COEQNHAIOTCH NapannienbHo, NpU4eM npeanov-
TUTENBHO BO3OYXAEHNE BHYTPEHHEN OOMOTKU MNP HOMUHANBHOM HaNpPsXXeHUW. [NpoTekaHne HOMUHAaIBbHOIO TOKa Harpy3-
KW OOCTUraeTcsa MyTeM YCTAHOBKU PasnuuYHbiX KOIPPUUMEHTOB TpaHchopmMauum unuv nytem BBoga A06aBOYHOrO
HanpspkeHus. VicnbiTaHne nNpogormkaeTcs 40 AOCTUXKEHUS YCTAHOBUBLLENOCH pexuma Temnepatyp o6MOTOK M MarHUTO-
nposoga. Cxembl npuBegeHbl Ha pucyHkax [B.1 n [1B.2.

1} MpopomkuTenbHOCTE UCMBITAHUS MOXHO YMEHBLLNTD NyTEM BO3OYXXAEHUS MarHMTONPOBOAA B TEUYEHUE HEKOTO-
POro BPeMeEHMU (KenarternbHO HEe MeHee 12 1) nepe NPUNoXeHNEM UCNbITAaTENbHOIO TOKA.
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<
A — UCTOMHUK HaNpPs>KeHUA HOMWHANBHOW 4acToThbl AN A — NCTOMHUK HaNpPsKeHUA HOMWHAaNbHOW YacToThbl OANA NOTEpb
NoTepb XONOCTOro xoaa; B — UCTOYMHUK ANA HOMUHATBHOIO XONOCTOro xoaa; B — UCTOMHUK ANSA HOMUHANBHOTO TOKA HOMUHATb-
TOKA HOMUHAaNBHOW HaCTOThl ANA NOTEPb KOPOTKOrO 3amMblKa- HOW 4acTOThl 4S9 NOTEPb KOPOTKOro 3amblkaHus; C — sonbtogoba-
HUA; C — BoNbTOA0BABOYHBLIW TPAHCHOPMATOP BOYHbIW TPAHCMOPMATOP
PucyHok [B.1 — llpumep metoaa B3anmMmHOU PucyHok [B.2 — [pumep metoga B3aMMHOW Harpyskm —

Harpy3kn — ogHodrasHas cxema TpexdasHas cxema

0B.18.2.3 MeToa HenocpeacTBEHHOW Harpy3knl)
ITOT MeTOa NPUMEHUM TONBKO K TpaHcopMaTopam Marnon MOLWHOCTH.

OaHa n3 obMoTOK, NPegnoOYTUTENBHO BHYTPEHHAS OOMOTKA, BO3DY)XAAeTCHA HOMUHAINBbHBIM HANPsKEHUEM, K APY-
ron o6MOTKe NoacoeaNHAETCH Takasa Harpyska, 4Tobbl B 06enx obmMoTKax npoTekan HOMUHanNbHbIW TOK.

AB.18.3 lNonpaBkKa ansa npeBbIlLleHNA TeMnepaTypbl NP YMEHbLUEHHOM TOKe

Ecnv Tok /, npn ucnbiTaHun meHblle HOMUHanNbLHOro Toka Iy, Ho He meHee 90 % I, NpeBbilleHne TemnepaTypbl
OOMOTKM AB, NPy OOCTMXXEHUN YCTAHOBUBLUErOCH pexuma Ans obMOTKM U MarHUTonpoBoAa, U3MEPEHHOEe METOAoM
CONPOTUBNEHUS, AOITKHO ObITb MPMBEAEHO K HOMUHANBHOW Harpy3ke no hopmyne:

rae Ay, — npeBbllleHe TeMmnepaTypbl OOMOTKM NpU HOMUHANBHOW Harpys3Ke;
A0, — NpeBbllLEeHne TeMNepPaTypbl OOMOTKM NPU UCNBITATENBHOM TOKE;
1y — HOMMHanNbHOE 3Ha4YeHNe TOKa;
I, — TOK Npy ncnbiTaHWK.

3HaveHune q AomKkHo bbiThb paBHo: 1,6 aons oxnaxaenmnsa AN; 1,8 ana oxnaxaenuns AF.

AB.18.4 OnpegeneHve yCTaHOBUBLUEIroCA peXxuma

3a OKOH4YaTesrnbHOE 3Ha4YeHWe NPEBbIWEHNA TEMMEPATYPbI MPUHMMAETCH 3HAYEHUe, Korga remneparypa CTaHOBUT-
CSs NOCTOAHHOW; CHYUTAETCH, YTO 3TO COCTOSIHNE OOCTUTHYTO, €CIN MNPEBbLIWEHNE TEMNEPATYPbl UBMEHAETCH MEHEE YEM
HA 1 KB 1 u.

lns onpeageneHns QOCTUXEHUS YCTAHOBUBLLETOCH PEXMMAa AO0IKHbI MPUMEHATBCH TepMonapbl UMM TEPMOMETPbI
Ha criegyoWmnX NOBEePXHOCTSAX:

- ANs BCEX TUMOB TPaAHCPOPMAaTOPOB, YKa3aHHbIX B pasaere 3. B UeHTpanbHON YacTU BEPXHErO SspMa N Kak MOXHO
DNmXe K BHYTPEHHUM NPOBOAHMKAM OOMOTKN HU3LWEro HANPsKEHNA B BEPXHEN ee vyacTu. nsa TpexdasHbiX TpaHcdopma-
TOPOB U3MEPEHUSA NMPOBOAAT HA LEHTPANIbHOM CTEPXHE MArHUTHOU CUCTEMBI.

1) MpoaonXuTenbHOCTE NCMBITAHNA MOXHO YMEHBLLLNTL NyTEM BO3BYXOEHUS MArHMTONPOBOAA B TEHEHUNE HEKOTO-
POro BpeMeHn (kenarenbHO He MeHee 12 4) nepeq NPUNoOXeHUEM UCNbITAaTENBHOIO TOKA.
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AB.19 UcnbiTaHnAa HA CTOMKOCTbL NPV KOPOTKOM 3aMbIKaHUM (cneynarnbHbIe UCMNbITAHWA)

MenbiTanns npoBoasaT cornacHo tpeboannsam M3K 60076-5.
‘locne ncnbiTaHUM Ha CTOUMKOCTb MPU KOPOTKOM 3aMbIKaHUU OOMKHbl OblTb NMOBTOPEHBI UBMEPEHUSA XapaKTepuc-

TUK YacTuU4YHbIX paspagoB. [lonyyeHHble 3HaAYEeHUs HEe AOJKHbI MPEeBbllWaTh MakKCUMaribHbIX 3HAYEHWUW, YKA3aHHbIX
B [1B17.2.

AB.20 UcnbiTaHne Ha TepMUYECKYIO YOAPHYIO HArpy3kKy TpaHcdgopmaTopoB Knacca C2

[1B.20.1 MeTtoa ncnbiTaHUN
MeToauka ncneiTaHum gonXHa COOTBETCTBOBATL 27.3.2, Kpome 3tana b).
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