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1. PASPABOTAH N BHECEH MuHUCTEPCTBOM 3MNEKTPOTEXHNYECKON NMPOMBILLIIEHHOCTH

OBUIATENIN ACUHXPOHHbIE
METO[bI UCMbITAHUNA

NMHO®OPMALIMOHHbLIE AAHHBIE

rOCT 7217-87

Npynna E69

[arta eBegeHna 1988-01-01

2. YTBEPXOEH W BBEOEH B JEWCTBWE MoctaHosnennem MocyaapcteeHHoro komuteta CCCP no crangaptam oT

25.03.87 N 891

MN3meHeHne N 2 NPUHATO Me)KFOCWJ,apCTBeHHbIM COoBEeTOM Mo CTaHgapTu3auum, meTposnormm 1 CepTI/I(bI/IKaLI,VII/I (I'IpOTOKOJ'I

N 19 ot 24.05.2001)

3a NPUHATNE N3SMEHEHUNA NMPOoroyiocoBanu:

HaumeHoBaHue rocyaapcrsa

HanmeHoBaHue HaumMoHanbHOro opraHa no

Pecny6nuka KaszaxcTaH
Kbipreiackas Pecnybnuka
Pecnybnuka MongoBa
Poccuickaa ®egepaums
Pecnybnuvka TagXukucraH
TypkmeHucTaH
Pecny6nuka Y3bekucraH
YkpanHa

cTaHgapTusaumm
AsepbaiigpkaHckan Pecnybnvka AsrocctaHgapT
Pecnybnuvka ApmeHuns ApwmMrocctangapT
Pecny6nuka Benapycb occTangapt Pecnybnukn Benapycbh
Mpy3us Ipy3cTaHgapT

occrangapt Pecnybnukn KasaxcraH
KblpreisacTangapT

Mongosa-CtaHaapT

Noccrangapt Poccun

TamxkukcTaHgapT

masroccnyxba "TypkmeHcTaHgapTnapb!”
YarocctaHgapT

occTangapT YkpavHbl

3. CtaHgapT nonHocTtblo cootBeTcTBYeT CAB CT COB 168-85

4. CTaHaapT NOMHOCTbLIO COOTBETCTBYET MexayHapoaHbiM ctaHaapTam MOK 34-1-83 n MOK 34-2-72

5. BBAMEH [[OCT 7217-79

6. CCbINTOYHbIE HOPMATUBHO-TEXHNYECKME JOKYMEHTHI

O603Ha4veHne HTL,
Ha KOTOpbI JaHa cebinika

HOMep NYyHKTa, NPUNoXeHuaA
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FOCT 12.1.004-91 12.1

FOCT 12.3.019-80 12.1

FOCT 10169-77 9.1

FOCT 11828-86 1.3,2.1,6.1,6.2, 8.1, 8.6, 8.7.1, 11.3.3, npunoxeHue 3
FOCT 11929-87 MpunoxeHue 3

FOCT 12259-75 MpunoxeHune 3

FOCT 14254-96 MpunoxeHune 3

FOCT 15543.1-89 MpunoxeHune 3

FOCT 16264.0-85 MpunoxeHune 3

FOCT 16962.2-90 MpunoxeHue 3

FOCT 20815-93 MpunoxeHue 3

FOCT 25941-83 7.1,7.3.1, 7.5, npunoxeHue 2
FOCT 27222-91 2.1

FOCT 27223-87 6.7

7. N3BOAHWME (aBryct 2003 r.) ¢ NameHeHnsamu N 1, 2, yTBepxaeHHbIMu B fekabpe 1989 r, asrycte 2002 r. (MYC 4-90,
11-2002)

HacTtosawuin craHgapT pacnpoCTpaHSEeTCsl Ha aCUMHXPOHHble TpexdhasHble ABuratenu 6e3 OorpaHuveHWs MOLLHOCTH,
HaMpPs>KeHNS U 4acToThl, @ Takke ogHOdasHbIeE aCUHXPOHHbIE ABUraTenun u Asuratenu cneyuansHOro UCNONHEHNs B TOW Mepe,
B KOTOPOW MeTOAbl UCNbITaHUIN, NPeAyCMOTPEHHbIE HAaCTOALLMM CTaHAapTOM, NPUMEHUMbI AN UCMbITaHUA 3TUX ABUraTenen.

CtaHgapT npyMeHnM Npy NpoBeAeHUN CepTUUKALNOHHBIX UCMbITAHUA aCUHXPOHHbIX ABUraTenen.

CtaHpgapT ycTaHaBnuBaeT crieylolme MeToabl UCNbITaHWIA:

n3MepeHne conpoTUBeHNs 06MOTOK Npu MOCTOSIHHOM TOKe (pa3a.2);

onpegerneHne koadduumMeHTa TpaHcdhopMaLuumn asurartenei ¢ dasHbim poTopoM (pasg.3);

onpegerieHne Toka U noTepb XOrioCToro xoaa (p33ﬂ.4);

onpeeneHve Toka M MOTEpPb KOPOTKOrO 3aMblkaHWsl, HayarlbHOro MyCKOBOro Bpallalolero MOMEHTa WM HayarbHOro
MycKoBOro Toka (pasa.5);

ucnelTaHWe Ha HarpeBaHue (pa3g.6);

onpegeneHne pabounx xapakTepucTuk, koadduumneHTa nonesHoro AencTeusl, ko3adPULUNEHTA MOLLHOCTU U CKOMNbXEHUS
(pasp.7);

onpeperneHue KpI/IBOIZ Bpaljarwero MOMeEeHTa, 3Ha4YeHUn MakCUManbHOIO U MUHUMAaIbHOro Bpawarnwmnx MOMEHTOB
(pa3n.8);

3KCreprMeHTarnbHoe onpeaeneHme napameTpoB CXEMbl 3aMeLLLEHUS C OLHUM KOHTYPOM Ha poTope (pa3a.9);
onpefeneHne YacToTHbIX XapakTepuctuk (pasa.10);

onpegerneHne 0obaBoYHbIX noTepsb (pas3g.11);

TpeboBaHusa 6e3onacHocTu (pa3g.12).

Opyrne Buabl UCMbITaHWUI MPOBOASAT NO CTaHAapTaM, Yka3aHHbIM B NPUMOXeHUN 3.

(N3meHeHHas pegakums, Mam. N 1, 2).

1. OBLWUE MNMOJIOXKEHUA
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1.1. CTaH/J,apT He onpeaendet 00beM WUCNbITAHUIA, HO €Cnin UCMbITaHue npoBOAAT, TO OHO AOJIKHO BbINOJTHATLCA B
MNOJTHOM COOTBETCTBUM C HACTOALLMM CTaHOAPTOM. I'IporpaMMbl UCrnblTaHUW ABUratenen pasnuyHblix BUOOB, NEPUOSUYHOCTb UX
NpoBedeHns, a Takke KONMMYEeCTBO WUCMbITYeMbIX ABUratenen ykasblBalOT B CTaHAapTax WM TEXHUYECKUX YCMOBUAX Ha
KOHKpeTHble BUAbl ABUratenen.

1.2. HanpsikeHne UCTOYHMKA NUTaHWS JOMKHO OblTh MPaKTUYECKN CUMMETPUYHBLIM U CUHYCOMAAMbHbIM.

1.3. IamepuTtenbHas annapatypa 4OMmKkHa yaoBneTBopsTb TpeboBaHmam TOCT 11828.

HonyckaeTcsa onpegeneHne MOLWHOCTY NO M3MEPEHHBIM BENUYMHAM HaMPSHKEHWS, TOKa W yria Mexay HUMK.

Knacc To4HOCT BONbTMETPOB AN UCTIbITAHWS 3NEKTPUYECKON NPOYHOCTM N30Ns1LuM 06MOTOK AormkeH ObITb He Xyxe 1,5.
1.2, 1.3. (M'ameHeHHasn pegakums, Mam. N 1).

1.4. I'Iepe/J, ncnbiTaHMAMKM cnenyeT NpoBeEpPUTb Ka4eCTBO C60pKM aBuratend: 3aTaxXKy 6onToB, BUHTOB 1 raek, ceobogHoe
BpalLleHne poTopa, MapkKUpoBKY BbIBOAOB, OTCYTCTBME BUAMMBIX CeJoB 3arpAa3HeHnin 1 Bnaru.

Heob6xoaMMoCTb M3MepeHUst BENUYMHBLI U CUMMETPUM BO3OYLUHOTO 3a3opa Mpy pasfuyHbIX BUAaxX WUCTbITAHWUMR, a Takke
MeTOAVKN U3MEPEHUI credyeT yKka3biBaTb B CTaHdapTaxX Ui TEXHUYECKMX YCIOBUAX Ha KOHKPETHbIe BUAbI ABuratenen. Ecnm
ABUraTenn ocHalleHbl TpaHcdopMaTopamu ToKa, MyXonoAKoYeHHbIMM K 0GMOTKe cTaTopa, UCMbITaHUs crieqyeT BbIMOMHATL
MNPV 3aKOPOYEHHbIX U 3a3eMIeHHbIX 0GMOTKax TpaHcqopMaTopOB.

1.5. an npoBegeHnn onbITOB XOJIOCTOINo Xoda, KOPOTKOro 3aMblKaHWA, Mpu onpeaerneHnmn pa6oqu XapaKTepPUCTUK un
UCMbITAHUAX Ha HarpeBaHwe credyeT U3MepsTb TPU JIMHEWHbIX HanpsbkeHusl, TPU JIMHEWHbIX TOKa, 4acToTy ceTn wu
nogsoaAMMyr0 MOLLHOCTb. Ecnn ncTtouHmk nutaHms obecneymBaeT OTKIMOHEHME JTMHEWHbIX HanpsXXeHUn He bonee 1% ot
cpegHero 3Ha4yeHuda, TO OonyckaeTcAa U3MepATb OAHO onuxarwee K cpegHeMy 3Ha4deHuo HanpsxXeHue. 3a nuHenHoe
HanpskKeHne 1 NMHEeNHbLIN TOK NPUHMMaeTCa cpeHee apmdmequeCKoe TPEeX U3MEPEHHbIX 3HAaYEHUN. MoLyHoCTb n3mepaeTca
no cxeme O[JHOro, ABYX WM Tpex BaTTMETPOB. B cny4yae npuMeHeHunAa OBYyX BaTTMETPOB KOS(*)(*)MLI,MGHT MOLLIHOCTH
pekomMmeHayeTca NpoBEPUTL NO 3aBUCUMOCTU

Cosg = g

oy — O ’
1+3 L =2
oy tog
roe oy - oonbllee nokasaHue, NpuHnMmaemMoe NoNoXXNTel1bHbIM;

¥4 - MEHbLLIEE MNOKa3aHne C y4eTOM 3HaKa.

(NameHeHHas pegakums, Mam. N 1).

1.6. MNpu 0bpaboTke U NpeacTaBneHUM pe3ynbTaToB MCMbITaHUA AOMYCKAeTCs BblpaXkaTb napamMeTpbl B OTHOCUTENbHbIX
eguHuuax, npuHUMas 3a 6asucHble eAuHWLbI HOMWHAmbHBIA TOK, HOMUHaNbHOE HanpshkeHWe, HOMUHAamNbHY CUHXPOHHYHO
4YacToTy BpalleHus. 3Ha4YeHMss MOMEHTa U MOLLHOCTM JOMYCKaeTCs BblpaXaTb B AONSAX HOMUHAMbHbIX.

1.7. InA aBvratenei Ha HECKOSIbKO YacTOT BpalleHUst UCMbITaHuA No pasa.2-11, Ha KpaTKOBPEMEHHYH Meperpysky no
TOKY M MOMEHTY, OMNpedeneHne pacxoda OXNaxaalollero Bosgyxa, uM3aMepeHue BMOGpaUMM M YPOBHA LyMa creayet
NPOU3BOAUTL ANS KaXKOOW 4YacToThbl BpalleHus. [py npuemMocaaTouHbIX MUCMbITaHUSX AOMyckaeTcs M3MepsaTb BMGpauuMio Ha
OZHOI YacToTe BpalLeHUs C MaKcuMarnbHON BuBpauueil. YkasaHHy 4acToTy BpalleHUst onpeaensioT Npu NpuemMoYHbIX Unm
NepuoanYeckmnx UCMbITaHWsX. amepeHre conpoTUBNEHUs U30MALMU 0BMOTOK OTHOCUTENBHO Kopnyca 1 Mexay obMoTkamu,
UCMbITaHWe M30NAUMM OGMOTOK OTHOCUTENBHO Kopryca, Mexay 06MOTKamu U MEXOYBUTKOBOW U3OMSALMM Ha 3MEKTPUYECKYHO
MPOYHOCTb criegyeT NpPov3BOAWTb AMNS Kakaow HesaBUCUMOW OBMOTKM. VcnbiTaHUA NpW MOBbILEHHOW YacToTe BpalleHus
NPOU3BOAAT ANA Hanbonbluen YacToTbl BpalleHusi. OnpeadeneHne AUHAMUYECKOrO MOMEHTa MHEPLMI poTopa, UCTbITaHWs Ha
CTOVMKOCTb K MEXaHWYeCkMM W KIMMMaTUYeCKUM BO3AEVCTBMSIM MPOBOAAT C OGMOTKOMW, COeAMHEeHHON B cxemy Ans noGoin
YyacToTbl BpalleHusi. B crniyyae Hanuums TpeGoBaHuUiA crieqyeT USMEpUTb HanpsKeHUst Ha OTKIMHOYEHHbIX BblBoAaxX 0BGMOTOK
cTaTopa B peXMmax XoSloCToro Xxoda, KopoTKOro 3aMblKaHUs 1 MPW HOMUHANBHOM Harpyske.

(NameHeHHas pegakums, Nam. N 1).

1.8. |_|pl/l NPUeMOoCcOaToOuHbIX UCMbITAHUSAX ABUratesnien, BbINOSIHEHHbIX HA HOMWHANbHYH 4acToTy 60 I, aonyckaeTtca
onpegenAaATb TOK U NOTepu XOJIoCTOro xoda, TOK U NOTepu KOPOTKOro 3amMblkaHUA, Npon3BOAUTb U3MeEpPEeHUne Bm6pau,mm npu
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yactoTte 50 I'y. M3MepeHHble 3HaYeHUst AOMKHbI CPABHMBATLCSA CO 3HAYEHUSIMMU, NOMYYEHHbIMM AOMNOMHUTENBHO NPU YacToTe
50 'y, Npy NPMEMOYHBIX, NEPUOANYECKUX UM KBANMMUKALMOHHBIX UCMbITAHUAX 3TMX ABUratenen, BbINOHEHHbIX Ha YacToTy
60 'u. JonyckaeTcsa nepecunTbIBaThL pesynbTaT M3MepeHns BUGpaLmm nponopumoHasbHo YacToTe.

2. 'BMEPEHUE COMNPOTUBJIEHNA OBMOTOK MNMPU MNOCTOAHHOM TOKE

2.1. NamepeHne conpoTuerieHne obMOToK npu noctosiHHoM Toke - no [OCT 11828. lNMpu namepeHun conpoTUBEHUN,
MeHblmnx 1 OM, He gonyckaeTcs NpMMeHeHue OAVHAPHbIX MOCTOB MPU BCeX BMAAX WUCMbITaHUA, KpoMe MpUeMocaaTouHbIX
ucnblTaHMn asuratenen MowHoctbto Ao 100 kBT, npuyem B 3TOM criyyae criefyeT MPUMEHATb OAMHAPHbIE MOCTbI C
YeTbIPEX3aKNUMHON CXEeMOK BKMoYeHus, obecneunBaroLime TOYHOCTb U3MEPEHUsi, COOTBETCTBYIOLYI0 npubopam knacca 0,5.
ConpoTtueneHne obMOTOK poTopa B ABuUratensx ¢ asHblM poOTOpPOM criefyeT U3MepsTb Ha KOHTaKTHbIX Konbuax. Mpwu
UCMbITAHUSAX Ha HarpesaHue [OoMnycKaeTca U3MepsATb ConpoTMBreHWe oBMOTKM cTaTtopa npu paboTtawowem asuratene 6es
OTKNtoYeHMs ero ot cetn no FOCT 27222 npu obecnevyeHmn Heob6xoaUMON TOHYHOCTH.

I/IsmepeHVle conpoTuBIieHUA oOMOTKM B XONogHOM WU HarpetoMm COCTOAHUAX peKkoMeHOyeTCcA npoBoAUTb C
NCMofb30BaHMEM OOHOWN U TOM e I/I3MepI/ITeJ'IbHOI7I CXeMbl C TeMU Xe an60paM|/|.

(NameHeHHas pegakums, Mam. N 1, 2).

3. ONPEQENEHUE KO3®OULIMEHTA TPAHCO®OPMALIUM OBUTATENEN
C ®PA3HbIM POTOPOM

3.1. [Onsa onpegeneHns koadduumeHTa TpaHcdopmaumn papuratenen ¢ ¢asHbiM poOTOPOM criegyeT noasecTu
HanpsbkeHne K oOMOTKe cTaTopa ABuraTensi Npyu HEMOLBWXHOM POTOPE U PA3OMKHYTOM ero 0OMOTKE U M3MEpPUTb NMHENHbIE
HanpsHkeHst Ha 3axxmnmax obMOTOK cTaTtopa U Ha KomnbLax potopa. [Insg asuratenen ¢ HOMUHaNbHbIM HanpskeHvem o 660 B
BKITIOUMTENBHO MpU BCEX BWAAX WUCMbITAHWIA, KPOME MNPUEMOCAATOYHbIX, K OOMOTKe cTatopa HeobGXxooumo MNOABOAUTb
HOMWHanbHoe HanpsbkeHue. NMpu NpuemMocaaToYHbIX UCTBbITAHUSAX, a Takke ANng ABuUraterniel ¢ HOMUHaNbHbIM Hanps>KeHnem
Bbile 660 B npu niobbix UCNbITAaHUAX [OMycKkaeTcsl onpefensatb KoddUUUEHT TpaHcdopMauum npu MOHMKEHHOM
HanpsKeHUN.

NamepeHre npoBoaAT AN OOHOMO NMHEeMHOro HanpsbkeHus. Mo M3MepeHHOMY NMHEHOMY HarnpshkeHUo onpenensior
¢hasHoe HanpsikeHne. OTHOLLEHME (hasHbIX HaNPsXKEHUIA cTaTopa U poTopa MPUHUMAaeTCst 3a 3Ha4eHne koadduureHTa £, ,
onpenensiemMoro no opmyne

U
K-

T

roe Uy - dpasHoe HanpsbkeHne obmoTku ctaTtopa, B;

34 - hasHoe HanpshxeHne 0o6MOTKM poTopa, B.

4. ONPEOENEHUE TOKA U NMOTEPb XOJIOCTOIO XOOA

4.1. OnpegeneHne Toka M MOTEpPb XOMOCTOro xoda credyeT NPOBOAUTb B PEXUME HeHarpykeHHoro ABuraTens npu
YCTaHOBMBLUEMCSI TEMNOBOM COCTOSIHAM 4YacTel WCMbITyemMoro auratenst (B Y4acTHOCTM, MOALUMNHMKOBBLIX Y3rnoB). Ecnu
HEBO3MOXXHO HEMOCPEeACTBEHHOE onpefeneHne TemnepaTtypbl NMOALIMIHUKOBBIX Y3M0B, TO ABUratenb A0 Havana vcnblTaHus
crneayeT BpawaTtb 6e3 Harpysku B Te4eHne BpeMeHu, ykasaHHoro B Tabn.1.

Tabnuua 1
MpoaonXnTenbHOCTb BpaLLeHUs!, MUH
MouHocTb asuraTens, KBT |  npu Bcex Buaax ucnbITaHuiA aBuratenen npu NpMemMocaaTouHbIX
C NoALMMHUKAMWN CKOMBXEHUS U KadeHns, UCNbITaHMAX ABUraTenen
KpOMe MpMeMocaaTOMHbIX UCTbITaHWIA C NoALNMHUKaMN KayeHus
apuratenen ¢ NOALWUMHUKAMN KayeHus
Jo 1 10 5
Cs. 1" 10 30 15
" 10 " 100 60 30
" 100 " 1000 120 60
" 1000 180 90
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I'IpM MeXaHU3NMpPoOBaHHOM ¥ aBTOMAaTU3NMPOBAHHOM MpoLecce WCMNbITaHUA [[BuUraTenen, a Takke nNpu MacCoBOM
npon3BoAcCTBe ABuratenen ¢ nNoALWUNHUKaAMU KayeHus [oryckaeTcss MNpyu NpoBEeAeHUU MPUEMOCLAATOYHLIX WCNbITAHUN
YMEHbLLUNTb BpeMA, yKa3daHHOE B Tabn.1, ansa asuraTtenemn ¢ BbiICOTaMu OCK BpalleHnaA:

Jo 132 mm - 0o 1 MuH,
cB. 132 no 250 mm - 0o 3 MUH,
"250 " 355 MM -0 5 MUH.

I'IpM 9TOM NOTEPU XOJIOCTOro Xxoaa onpegenatoT ¢ y4eToM 3aBUCUMMOCTU MOLLIHOCTU XOJ10CTOro Xxoga oT BpeMeHu obkaTku,
NoJsTly4EHHOM NPU NPUEMOYHbIX, NEPUOANYECKMUX UITU TUMOBbLIX UCMbITAHUAX MO Tabn.1.

I'IpM NpPoBeSEeHUN OrbiTa XONOCTOro xoAa creayeT U3MepUTb NIMHENHbIE HaNPSXKeHUd, SIMHENHbIE TOKU cTaTopa, 4acToTy U
nogBoanMyr0 MOLLHOCTb. I'IpennhoMTeanee Nn3mMepATb MOLHOCTb TpeMA MariloKOCUMHYCHbIMW BaTTMeTpaMu. B cxemax
HenocpeaCcTBeHHOro namepeHna MOLHOCTU, B Cllydae OTCYTCTBUA MaJlOKOCUHYCHbIX BaTTMETPOB, BO3SMOXHO BKIO4YeHUE Nno
cXxemMme [OByX BaTTMETPOB, MNPU KOTOPOM 06MOTKy HanpsaXXeHna TpeTbero BaTTMeTpa BKIOYaT Mexay TeMu (*)aSaMM, B
KOTOpbl€ BKITHOYEHDbI 0BMOTKM TOKa OBYX OpPYrnx BatTTMETPOB.

I'IpM N3MEHEeHUsIX B Lendax AsBuratenen manon MOLIHOCTU crieayeT, B criydae HeobxoaumocTH, y4nTbiBaTh r|0Tpe6neH|/|e
TOKa B 06MOTKax HanpsaXXeHna BatTMeTpoB U B BOJTIbTMETPax Nno ¢>opmyne

A1 1
Py =307 _+_].
Rer £

3HayeHne koadduLMeHTa MOLLHOCTM ONpeaensioT no opmyne

By - By

W -1 -2 B, + B

cosp =

roe PD - MOLLHOCTb MO NoKa3aHnaM BaTTMETPOB, BT;

Prrp - noTtepu B obmoTkax BaTTMETPOB N B BOJIbTMETpPaAX, BT;

E.. - cConpoTMBReHne obMOoTKM HanpspkeHns BatTMmeTpa, Om;

E, - conpoTusneHne obmoTku BonbTMeTpa, Om;

7y - HanpsXeHue npu onbiTe, B;

Iy - UBMEPEHHbIN TOK (CpeaHee 3HauYeHne N3 TPEX U3MEPEHHbIX), A.

B pBuratensax c CbaSHbIM pPOTOPOM 06MOTKy pOTOpa 3aMbIKalOT HAaKOPOTKO Ha BbIBOAAX poOTOopa Wi Ha KonbUaxX, ecrnu
apuratenb MeeT KOPOTKO3aMblKaTelb KoJiel,.

(N3meHeHHas pegakums, Mam. N 1, 2).

4.2. OnbIT XONOCTOr0 XO4a CrnegyeT BbIMOMHATL MOCTENEHHbIM MOHKEHNEM MPUITOXKEHHOTO K CTATOpy HanpsbkeHus,
HayMHasa ¢ Hambornbliero 3HayeHus, paBHoro 130% HOMMHaNbLHOrO, U KOHYas BO3MOXHO Gonee HU3KMM, NMpU KOTOPOM eLle
HabntogaeTcs Bo3pacTaHMe Toka cratopa. Ecnmn Tok npu HanpsbkeHun 130% HOMMHAaNbHOrO MpeBbillaeT HOMUHAaNbHOe
3HayeHMe, Hambornbllee HanpshkeHue MOXET ObITb CHMXEHO, HO He [OMMKHO ObiTb MeHee 110% HomuHanbHoro. [Mpu
NpoBeAEeHUN OMnbiTa peKoOMeHAyeTCca Npov3BoaAMTb 9-11 OTCYETOB NPY PA3NNYHBIX 3HAYEHUSIX HANPSDKEHNS.

HeI'IOCpeﬂCTBeHHO nocne onbiTa XOJIoCTOro xoga crieayet naMepuTtb CONMpoTuBIIEeHNE 0B6MOTKM cTatopa mexay OByMA
JNIMHENHBbIMX BbIBOAAMM. ,D,J'Iﬂ nBuraTenen, UMerLwmx npn HOMWHAINIbHOM HaMpsAXXeHUn TOK XOJNOoCTOro XxXoaa Bbllle 70%
HOMWHAIIbHOIo, "aMmepeHue ConpoTmBIieHNA 0OMOTKM cTaTtopa cneayet npon3BoanTb NOCIe CHATUA TOYKM NMPpU HOMUHAIIbHOM
Hanps>XeHnn n B KOHLUE OonbiTa UK Nnocrne CHATUA KaXKOOW TOYKMN.

(N3meHeHHas pegakums, N3am. N 1).
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4.3. Mo gaHHbIM onbiTa cneayeT onpenenuTb KO3MULNEHT MOLLHOCTI XONOCTOro Xoaa

roe I - NUHeNHOe HanpshkeHne XonocToro xoaa, B;
Iy - NINHENHBINA TOK XONMOCTOro Xo4a, A;
I, - noTepm XonocToro xoAa, kBT.

MoTepun xonoctoro xona Heob6xoaMMO pasfennTb Ha nNoTepu B 06MOTKe cTatopa F,; M CyMMy notepb B cTanu 2, u
MexaHudeckux F,.. . loTepu B obMoTKe cTatopa £,;; B kBT onpegensioT no dhopmyne

Byn = 1314 Ry, 1072,
roe Rl.m - conpoTtuBlieHne 0OMOTKM cTaTtopa, OM, Mexay OBymsa JTIMHENHbIMN BblBOAAMU, USMEpeHHOEe B KOHUE onbiTa unun
nocrie KaXxaoro otTcyeTa.

Ecnu conpotuBneHvne namepsietcs 2 pasa, TO pesynbraT, NoSlyYeHHbIi B KOHLE OMbiTa, UCMOMb3yT ANs BblAeNeHus
MeXaHUYeCKNX MNoTepb, a pesysnbraT, MOMyYeHHbI Mocne oTcyeTa MpU HOMMHASIBHOM HAaMpPsPKEHWM, WCMONb3ylT Ans
onpeaerneHus NoTepb B cTanm.

PasgeneHvne cyMmbl NOTEPb B CTanM U MEXaHUYECKUX Ha OTAeNbHble COCTaBMAOLWME NPOM3BOASAT NO 3aBUCUMOCTU 3TOM
CYMMbI OT KBapaTa NpunoXeHHOro HanpskeHusl. B criydae, ecnu yd4TeHbl notepu B npubopax, BbilleykazaHHasi cymMMa paBHa
Fy = By

BenununHy mexaHu4Yeckux noTepb onpeaenstoT nyTeM 3KCTPanonsaLUM HUXKHEN NPSIMONIMHEHOM YacTu 3TOW 3aBMCUMOCTU
Ha HyrneBoe 3HaYeHWe NPUIOKEHHOTO HaNPSPKEHUS.

Pe3ynbTaThl onbiTa crieayeT NPeACTaBUTL B BUAE (DYHKLMOHAMbHbIX 3aBUCUMOCTEl Toka / MoTepb &, U koaddurumueHTa
MOLLIHOCTY cosgy OT HanpsbkeHust 1/; B TabBnu4Hoii Mnu rpaduyeckoit popme.

Ecnu yactoTa npu CHATUM XapakTEPUCTUKM XONOCTOro XoAa OTNIMYaeTcst OT HOMUHaNbHOW, HO He Gonee Yem Ha +5%, To
n3MepsieMble BENUYMHbI  JOMKHbI OblTb NpPMBEAEHbI K HOMWHANBHOM 4acToTe. M3amepeHHble 3HaueHusi HanpsiKeHus
nepecyYnTLIBAOTCS NPONOPLUMOHANbHO NEPBON CTEMEHN YaCcTOThl, MOTEPU B CTanu - NPONOpLMOHanbHO YacToTe B ctenenn 1,5
N MexaHu4eckme NoTepu - NPOMNopLMOHanbHO KBagpaTy YacToTbl.

Ecnu npu onpegeneHnn notepb B CTannM HanpsaxXeHue, npuBeaeHHoe K HOMMWHaNbHOM 4YacToTe, OTnn4YaeTca OT
HOMWHanbLHOro, Ho He Bonee 4em Ha 5%, TO noTtepun B CTanu, npuBegeHHble K HOMWHanNbHOM YacToTe, nepecynTbiBaOT
nponopunoHanbHO KBaapaTy Hanpa>XeHus.

(N3meHeHHas pegakums, Mam. N 1, 2).
4.4. Mpy npueMocOaToyHbIX MWCMbITAHUSIX [OOMYCKAeTcsl OnpefensiTb TOK WM NOTEepPM XONOCTOro Xoda TONMbKO Mpw
HOMWHAaNbHOM HanPsSPKEHUN.

(MN3meHeHHas pegakums, Nam. N 1).
5. ONPEAENEHUE TOKA U NMOTEPb KOPOTKOIO 3AMbIKAHUA,

HAYAITbHOIO NYCKOBOI'O BPALLAIOLLEITO MOMEHTA
M HAYAJIbHOI'O NMYCKOBOI'O TOKA

5.1. ToK 1 NOTEPU KOPOTKOrO 3aMbIKaHUSI ONPeaensitoT U3 OnbiTa KOPOTKOrO 3aMblKaHus.

HavanbHbIM NycKOBOW BpaLLaloLWmMii MOMEHT U HavasbHbIA MYCKOBOW TOK ONpenensatoT U3 onbiTa KOPOTKOro 3aMblKaHus, N3
OMbITOB MyCKa U CHATUSA KpMBOM MOMeHTa no pas3a.8.

3a HayvanbHbIi MYCKOBOW Bpallalowmii MOMEHT MPUHMMAaETCS HauMeHbllee 3HayeHWe Bpallatollero MoMeHTa, a 3a
HayarbHbIA MYCKOBOW TOK - HanborblLuee 3Ha4YeHMe NYCKOBOIO TOKa U3 U3MEPEHHBIX PasfMYHbIMU METOAAMMW.
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5.2. ONbIT KOPOTKOro 3aMblkaHUsi criedyeT BbIMOMHATL NPU 3aTOPMOXKEHHOM poTope (06MoTKa poTopa Asuratenei ¢
(hasHbIM pPOTOPOM AOMMKHA ObiTb HAKOPOTKO 3aMkHyTa Ha kombuax). Meped 3aTopmakvBaHWeM poTopa [AOSHKHO ObiTb
MPOBEPEHO HanpaeneHne BpalleHus aBuratens MeTodoM MpobHoro BkMouveHus. K obMoTke cTaTopa ABuratenst NnoaBoasT
NPaKTUYECKN CUMMETPUYHOE HamnpshkeHWe HOMUHanbHOW YacToTbl. B npouecce onbiTa 0gHOBPEMEHHO U3MepsoT NUHENHbIe
HanpPsKEeHUs, NIMHEHbIe TOKW, NOABOAMMYHO MOLLHOCTb, a Ans ABuraTenei MolHocTbio 4o 100 kBT 1 BpallaloLwmii MOMEHT.
HenocpeacTBeHHO Mocre OTKIOYEHUS! M3MEPSIIOT CONPOTUBIEHMe OBMOTKM cTatopa Mexay ABYMsl NMHEHbIMU BbiBOJAMM.
MoaBOAMMYIO MOLLHOCTb PEKOMEHAYeTCsi M3MepATb MO CxXeme OBYX BaTTMETPOB WM TpexdasHbiM BaTTMeTpoM. Ecnu
UCTOYHMK NUTaHMsi obecrneyvBaeT OTKIOHEHME JMHENHbIX HanpsbkeHwin He Gonee 1%, To [OonyckaeTca U3MepATb ABa
NIMHENHBIX TOKa U OHO JIMHEHOe HanpsikeHue.

BpaLLl.aPOLLI,Ml;I MOMEHT Npn onbiTeé KOPOTKOro 3aMblkaHUA U3MepAT AMHaMOMETpOM, BeCaMn UM TOPCUOMETPOM. I'Ile
n3mMmepeHnn Bpatlaroiero MoOMeHTa poTop OO0JKEeH ObITb 3aTOPMOXEH B TakOM YrfIOBOM MOJSIOXEHUN, NPU KOTOPOM MYyCKOBOMN
MOMEHT MUHUMAIEH. OTO NONOXeHne onpepenaeTca nytem 8-10 n3MepeHuin MOMeHTa Mpu Hanps>keHuu, ykasaHHOM B Tabn.2,
Npn pasinyHbIX YIrIoBbIX MOJIOXEHUAX poTopa. [nsa geuratenen mowHocTblo cBbiwe 100 kBT BpaLLatoLWmnin MOMEHT NpU onbITe
KOPOTKOro 3aMblKaHUsi UBMEPAIOT UMW PacCHNTLIBAIOT NO SNEKTPOMarHUTHON MOLLHOCTH (I'I.5.4).

Tabnuua 2
HoMuHanbHoe HanpsikeHne asuratens, B HanpspkeHne KopoTKoro 3amblkaHus, B

127 33

220 58

380 100
440 115
500 130
660 173
3000 800
6000 1600
10000 2640

5.1, 5.2. (UsmeHeHHaa pegakuus, Nam. N 2).

5.3. OnbIT KOPOTKOro 3amblkaHuaA crnenyeTt HadnMHaTb B NPakKTU4eCKM XONnoAgHOM COCTOAHUW MallWHbl UM nocne onbiTa
XONocToro xoAa. [isMratens BKNOYAOT Ha HanpsxeHue, yka3aHHoe B Tabn.2, n npon3BoaAaT I'IepBbIl71 OTCYeT.

Ons pBuratenei, HOMUHamNbHbIE HaMpPsKEHUs! KOTOPbLIX OT/IMYAOTCA OT yKasaHHbIX B Tabn.2, HanpsikeHue KOpPOTKOro
3aMblkaHusa criegyeT onpeaensTb no opmyne

u
U =_t
32

Btopowt oTcueT nposoaAT npu HanpsbkeHun (100£10)% HommHanbHoro Ansa asuratenen mowHocTtsio Ao 100 kBT ( £,,=50
ly) n He meHee 40% HOMMHanNbHOro Ans Asuratenen molwHocTeio Ao 100 kBT (£, =50 'u) n Ans ABuraTenen MOLLHOCTbLIO
cebitwe 100 kBT. pu 3TOM pekomeHOyeTcs BKMOYWTH ABUratefls Ha HanpsbkeHue MeHblue BblleyKa3aHHOro, 3aTem
HanpshkeHne ObICTPO NOAHATbL OO0 Tpebyemoro 3HauveHus. [Mpu ucnbiTaHuM aBuratenet MowHocTbio Bbiwe 100 kBT u
BepTUKanbHbIX ABUraTenen nocrne CHATUS oTcyeTa NPy HaMBbICLLEM HaMPSPKEHUN cnegyeT U3MepUTb COMPOTUBIEHNE OOMOTKM
cTartopa.

OcTtanbHble 3-5 0TCYETOB BbIMOMHAT npu pa3HbIX 3HAYEeHUAX NoABOANMOIO HanpsAXeHuA. OTcyeThbl Mo np|/|6opaM npu
KaXXgoM 3Ha4vyeHun noaBedeHHOro HanpsXXeHma npoun3BoaAT 3a BpeMA He 6onee 10 ¢ Bo u3bexaHne Yype3MepHOoro Harpesa
OOMOTKMN TOKOM KOPOTKOro 3amMmblKaHu4A.

Cpasy nocrne oTc4yeTa ABuratesib OTKIH4YaloT.
[ns aBuratenen mowHocTtbto go 100 kBT pekomMmeHayeTca ona onpeneneHna nyCkoBoro MOMeHTa CHATb TOYKY B HAarpeTtom

COCTOSIHUKM Mpu TemnepaTtype, GnM3kon K paboyveln Npu HOMWMHANBHOM HaMpsHKEHUU. DTy TOYKY MOXHO HE CHUMaTb, ecnu
NyCKOBOM MOMEHT OnpeaensioT no ctaTmyeckon KpuBon MoMeHTa. [na asuratenen MmolHocTbio cebiwe 100 kBT gonyckaetca
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N3MepsiTb NYyCKOBOW MOMEHT B XONTOAHOM COCTOSIHUM.

Mpn ncnbITaHNAX KOPOTKO3aMKHYTbIX ABuratenen mowHocTtbio cebiwe 1000 kBT (ecnu onpegeneHne nyckoBOro Toka
NPOBOASIT U3 OMbITa Mycka) TOK KOPOTKOrO 3aMblkaHUS JOJKEH OblTb HE MeHee 2-KpaTHOro OT HOMUHanbHoro. [ina AsuraTenen
C hasHbIM POTOPOM NpPY MOCTPOEHUN KPYroBOW AMarpaMmbl TOK KOPOTKOrO 3aMblKaHWA JOIKeH ObiTb He MeHee 2,5-kpaTHoro
OT HOMWHarbLHOTO.

5.4. KoadhpnumMeHT MOLLHOCTIN KOPOTKOro 3amMblkaHUs onpeaensaioT no gopmyne

210
CosS P, = ——m»
FRUL L

roe U - NMHerHoe HanpseHne KopoTKOro 3aMmblikaHus, B;
I - MMHEeNHbIA TOK KOPOTKOrO 3aMblkaHus, A;
E_ - noaBoauMasi MOLLIHOCTb KOPOTKOro 3aMblkaHus, KBT.

PesynbTathl onbiTa cneayet npefcTasnTb B BU4E 3aBUCUMOCTEN TOKa [, MoTepb F., KoadduUeHTa MOLHOCTU cozp, U
MOMEHTa M, OT HanpsikeHust 7, B TabnuyHow unu rpacdumyeckomn gopme.

[na nsuratenen mMolHOCTbIO cBbile 100 KBT BpaLLaoLwunii MOMEHT MpU KOPOTKOM 3aMblkaHUM A, B H-M onpeaensioT no
dopmyne

F
M, = 95508, =5 ;

Ry

rAe », - CUHXPOHHAst YacToTa BPaLLEHNs, MUH -1 ;
X, =0,9 - koa(pMLMEHT, yunTbIBaIOLLMIA BO3MOXHOE YMEHbLLUEeHNe A, , 0bycrioBneHHoe 406aBOYHbIMUY NOTEPAMMY;
E_. - 9NeKTPOMarHuTHasi MOLLHOCTb, KBT;

By =F Ry~ R

cT?
roe PMIK - noTepu B obmoTKe cTaTopa, kBT, Npun ONbITE€ KOPOTKOIro 3aMbIKaHUA;

£ - NoTepu B CTanu, KBT, B3ATble M3 OnNbiTa XONIOCTOr0 XxoAa npn HanpaxeHun, paBHOM HaMNpPAXEHUK KOPOTKOro
3aMbIKaHUA.

MoTtepu B 06MOTKe cTatopa FZ,, B KBT Npu onbiTe KOPOTKOro 3amblkaHUs onpeaensioT no opmyne

Py = 1512 Ry 1077,
roe Ry, - conpoTtmeneHne obmoTkn ctatopa, OM, MPU MOCTOSIHHOM TOKE, W3MEpPEHHOe MeXAy NMHeRHbIMU BbiBOAAMM
HenocpeaCTBEHHO MOCIe CHATUA TOYKUM KOPOTKOIo 3aMbIKaHUA Mpun HanbornbLUeM ToKe.

Ecnu onbIT KOPOTKOrO 3amblkaHWs MPU HOMUWHANbHOM (MM GrNM3KOM K HEMY) HanpsKeHWU He MNPOBOAMIICS, TO Ans
onpegeneHnsa Toka M Bpallawowero MOMeHTa NpM HOMWHANbHOM HanpshkKeHWWM BBOAOAT MOMPaBKYy Ha HacblWeHue nyTewn
NMOTOKOB paccesiHne, KoTopas COCTOMT B TOM, YTO JarbHelllee Bo3pacTaHme Toka KOPOTKOro 3amMblkaHus npegnonaraeTcs no
KacaTenbHOW K KpuBon (4epT.1), n3obpaxaroLLen 3aBUCUMOCTb TOKa OT HanpsbkeHus.
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Ll

YepT.1
Tok KOPOTKOro 3aMblkaHWSA ., MPU HOMWMHANBLHOM HaMPSXKEHUMN, Ha3blBaeMbI HaYanbHbLIM MyCKOBbLIM TOKOM, onpeaensioT
no copmyne
U, -,
I =2 —Ej =Xi.,
o -

K K
roe I, n I, - COOTBETCTBEHHO Hambonblumne ToK, A, 1 HanpshxeHue, B, no kpmeow (4epT.1);

U7y - HOMVHaNbHOE HanpsiXeHue, B;

szc - HanpshkeHue, B, cooTBeTCTBYIOLLEE OTPE3KY, OTCEKaEMOMY Ha OCU abCcumUce KacaTernbHOM K KpUBOK, n3obpaxaroLlen
3aBUCUMOCTb TOKa OT HanpshkeHus (4ept.1).

HayanbHbI NyckoBOW BpallaloWnin MOMEHT MNpPW KOPOTKOM 3aMblKaHumn Af,

x> COOTBETCTBYIOLWA HOMWHAIILHOMY
HanpsPKEHUIO, ONpeaensioT no opmyne

ki 2
My = [ﬂ] M, =k*M
IK

roe M, - Bpawawowmnin MOMeHT, H'M, M3MepeHHbIn UnNn paccHUTaHHbIA NpU HaubOoMbLUeM HaMpPsKEHWM onblTa KOPOTKOro
3aMblKaHu1s.

(N3meHeHHas pegakums, Mam. N 1, 2).

5.5. lMpn npuemocoaTouHbIX MCMbITAHMAX TOK U MOTEPU KOPOTKOro 3aMblKaHUS OnpeaensitoT TOMbKO MpU HanpsbkeHun,
yKa3aHHOM B Tabn.2 vnu oTnuyakoLemMcs oT ykasaHHOro B Tabn.2 He Gonee yem Ha +15% c nocneaylowum nNpyMBeaeHUEM
pes3ynLTaToB K perrnamMeHTMPOBaHHOMY 3HAYEHMWIO HanpsbkeHusi. Mpu 3TOM TOK NepecyUTbIBAlOT MPOMOPLMOHANbHO MEpPBON
CTENEHUN HanNpsPKEHWs!, @ MOLLHOCTb - MPOMNOPLUOHANBHO KBaApaTy HanpshXeHusl.

6. UCMNbITAHUE HA HATPEBAHUE

6.1. WNcnblTaHMe Ha HarpeBaHve criegyeT MNpoBOAMTb METOAOM HenoCpenCTBEHHOW Harpy3km npu HOMUHANbHOM
HaMNPsPKEHUN N HOMMHAIbHOW OTAaBaEMOW MOLLHOCTM UM HOMUHanbHOM Toke no FTOCT 11828.

Ons gesurateneit mowHocTbio cBbilwe 100 KBT 1 BepTUKanbHbIX MalWH OONYyCKaeTCA NPOBOAUTb UCMbITAHUS METOAOM
HEMNOCPEACTBEHHON Harpysku npyv HOMWHANbHOM HaMpPsBKEHUM W TOKE MEHbLUEM HOMMUHAmNbHOrO, MNPWU  MOHMKEHHOM
HaNpsPKeHUN N Toke, 6NM3KOM K HOMUHANBLHOMY, a Takke MeToAOM ABYX YacTOT UM METOLAOM HaNOXeHUS MOCTOSIHHOrO ToKa.

(N3ameHeHHast pegakums, Mam. N 1).

6.2. YcnoBusi NpoBegeHnss UCnbITaHWs, MeTodbl U cpeacTea MaMepeHusa temnepartypbl - no [OCT 11828. NamepeHus
TemnepaTypbl 6aHOaXeln U KOHTaKTHbIX Konew, NPOM3BOAAT NOCMe OCTaHOBKM ABUraTerns unu Bo Bpems ero paboTbl, ecnu aTo
BO3MOXHO. [1ns OoueHkn TemnepaTtypbl 3EeMEHTOB poTopa AOMyCcKkaeTcsi NpUMEHeHNe TepMOKpacoK, ecnv TemnepaTtypa npu
nycke He npesbllLaeT TemnepaTtypy B ycTaHoBMBLUEMCS pexume. [ns asuratenen mowHoctbio Ao 100 kBT npu npoBefeHumn
UCMbITAHU METOAOM HEMOCPEACTBEHHON Harpysku TemnepaTypa obMOTKM poTopa MOXeT ObiTb OLEHeHa N0 U3MEHEHWIO
CKOMBXEHUS B XONOAHOM M HArpeToMm COCTOSHUSAX. [NnA yMeHblUEeHWsi NOrpeliHOCTU pPEKOMEHAYeTCs MpPOU3BOAUTb MYCK
ABUTaTensi Co CTOPOHbI Harpy3o4HoW MaluuHbl. MpeBbilueHre TemnepaTtypbl 0BGMOTKU poTopa &y, °C, onpeaensietcs no

dopmyne
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o A 1
‘m}PDT = %'[E-F Poy ] - (?—?nr ~ oy )’

x
roe Sr - CKOInbXeHne, namMmepeHHoe B HarpetomMm COCTOAHUN MaLUUHbI;

Sy - CKOINbX€eHWe, U3MEPEHHOE B XONTOAHOM COCTOSIHUN MaLUWUHBbI;

o - TeMnepaTypHbIA KOaMLUMEHT CONPOTUBIIEHMA MaTepumana oOMoTkM B ananasoHe Temnepatyp ot 0 go 100 °C. Onsa
MeOHbIX OOMOTOK npuHuMaeTcs 1/x:=235; npu npuMeHeHun OOMOTOK M3 ApYyrMx MmaTepuarnioB BenuuMHa gpobu 1/ o
onpegensieTcsi NOACTaHOBKOW TeMNepaTypHOro KoadpduLimeHTa cConpoTUBNEHNUS AN AaHHOro MaTepuana;

¥, - TEMNepaTypa oKpy>atoLLen cpeabl Npu onbiTe onpeaeneHns S, ;

ox

¥, - TEMMepaTypa OKpy>KatoLLel cpeabl MpU onbITe onpefeneHns Sy.

[onyckaeTcs onpenensTb NpeBbilleHWe TemnepaTypbl 0OMOTKM poTopa Mo M3MEPEHHOMY akKTUBHOMY COMPOTUBIIEHUIO
paboyero KOHTypa CXembl 3aMeLLeHUs1 C OAHUM KOHTYPOM Ha poTope. Crnocob onpeaeneHns 3Toro ConpoTUBIEHWS Yka3aH B
pas3a.9.

(NameHeHHas pepakums, Nam. N

2).

6.3. VcnblTaHne HenocpeACTBEHHOM Harpy3kv Npu HOMUHAMBHOM HanpsKeHUW U TOKe MEHbLUEM HOMUHAaSIbHOro creayet
NPoOBOAUTbL NMPU TOKax f; W /. 3Ha4eHne Toka 7;; onpenensiot no dopmyne

2 2
I 2 fa i,
2

rae Iy - TOK XOnocToro xoaa. A, Npy HOMUHANbLHOM HamnpsHKeHUW,
I, - HOMVIHarmbHbIA TOK, A.

Mo pesynbTaTam 3TWX WUCMbLITAHWI criegyeT onpefenvTb MpeBblleHWe TemnepaTypbl oOMOTKM craTopa. [MoTtepu B
obmoTKe cTaTtopa P, , KBT, onpegensiot no dopmyne

By =153 Ry107,
roe Rln - conpoTtuBneHune obMOTKM cTartopa, OM, n3MepeHHoe mexay nOBymsa TNIMHENHbIMU BblBOAAMWU MpPU UCNbITaHUN Ha
HarpeBaHue;

11 - ToK cTaTopa, A.

Mo pesynbratam WCMbITaHWA NpW [, W f; criedyeT onpefenqTb MUHENHY0 3aBUCMMOCTb MpeBbILleHUs TemnepaTypbl
06MOTKM cTaTopa OT NoTepb B 06MOTKe cTaTopa £,

fad = Ay + kB

Ady - Ady
Bt~ Ban

M M

=

ﬁ?}u = L\?}D - 's:f:r‘.[ll:l ’
roe fa3 U Fyy - NpeBbllleHne TemnepaTypbl 06MOTKM cTaTtopa, K, U noTepu B o6MoTKe ctaTtopa, kBT, npu Toke  fy;;
Aadg M Eyp - NpeBblleHne TeMnepaTtypbl 06MOTKM cTaTopa, K, M notepu B o6MoOTKe cTaTtopa, KBT, npu Toke 7.

MpeBbilleHVe TemnepaTypbl 0GMOTKM cTaTopa Npy HOMUHANBHOM TOKe onpeaenseTcs no gopmyne
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iy = 200 * By 9)
1_ k‘PMlH(?}D) ’
o+
roe PM].H (?}D) - noTepu B obmoTke cTaTtopa, kBT, paccynTaHHble OAngd HOMUHanbHOro ToOKa U CONpPoOTUBIEHUA, NPUBEOEHHOIO K
TemMmnepartype Opr)KaIOLLLeVI cpeabl Npu onbiTe ﬂD.

MpeBbilleHVe TemnepaTypbl CTanu cTaTopa crneayeT onpeaensTs no opmyne

: S
Aoy = Ay + Py (&1}0)'[1 + ﬁ] ;

rae A, Wk, - BENWYMHBI, ONpeaeneHHbie Mo U3MepeHHbIM MPEBbILIEHNAM TeMnepaTypbl CTanu B [BYX BbilleyKa3aHHbIX
pexvMax.

AHamnorMyHo MoryT GbITb HalAeHbl NPeBbILLEHVS TeMMNepaTypbl APYrX YacTei MallvHbI.

(N3meHeHHas pegakums, Nam. N 1, 2).

6.4. VicnblTaHWe MeTOAOM HENOCPELCTBEHHOW Harpysku Npu Toke, GrM3KOM K HOMUHAMbHOMY Y MOHMXKEHHOM HanpsiKeHUN
JOnyckaeTcs MpoBOAWUTb Ha ABWUraTensix C TOKOM XOfiocToro xona He 6onee 0,4 HOMUHaNbHOrO MPU CKOMbXEHWW, He
npeBblWatoLLemM Kputuyeckoro. MNpy 3ToM crneayeT NPOBECTU TPU TEMMOBbLIX PEXMMA: NPY NMOHUKEHHOM HaMpPsiKeHUU U TOKe,
Grnu3koM K HOMUHanbHOMY (He MeHee 0,9 HOMMWHaNbLHOMO); MPU MOHWXKEHHOM HaMpPsHKEHWUM U XONIOCTOM XoAe; Mpu
HOMWHaNbLHOM HanpskeHnun K xoroctoMm xofe. o paHHbIM MEepBbiX ABYX PeXWMOB criegyeT onpedenuTts no n.6.3
KO3(hULIMEHT i, [anee, UCMONb3ys TPETUI OMbIT, - A, NOTOM - MpeBbilieHNe TemnepaTypbl OGMOTKM cTaTopa Ady,, a

3aTeM - NpeBblLLeHNe TeMnepaTypbl CTanu ctatopa A, .

(MN3meHeHHas pegakums, Nam. N 2).

6.5. VcnbiTaHne Ha HarpeBaHve METOAOM [BYX YacTOT (4epT.2) NPOBOASAT HA XONOCTOM XOA4Y MPY MUTaHUKU OT UCTOYHMKA
OCHOBHOW 4acToTbl, 06ecneynBaoLLEro HOMUHANBHOE HanpsbkeHne ABUraTtens, U oT OOMONHUTENbHOr0 UCTOYHUKA NMUTaHUS
yactoton Ha 5-10 Uy MeHblle OCHOBHOM C HampsbkeHuem, obecneunBarolMM 3 QEKTMBHOE 3HAYEeHWEe CYMMapHOro
n3MepaemMoro Toka paBHOe HOMUHanbHOMY. VchbiTyeMblt ABuratens cnefyeT 3anyCcTuTb OT UCTOYHMKA OCHOBHOW 4acTOThl,
YCTAHOBUTb 4YacTOTy OOMNOMHUTENbHOrO UCTOYHMKA Ha 5-10 U MeHblle OCHOBHOW, a 3aTeM perynvpoBaTb HanpsbkeHue
OOMOMHUTENBHOro UCTOYHMKA 40 NOMy4YeHUs HOMUHaNbHOro TokKa.

Y2 L U
Ty _-T
7 e —{

VY

rew J

T
f;

G

M - VCNbITyeMblll ABUraTenb; T - NocnefoBaTesNbHbIA TpaHcopMaTop; ¢ - AONOMHUTENbHLIN reHepaTop;
17, - NMHENHOe HanpshXeHWe Ha BbIBOJAX ABUraTens; 7 - YacToTa OCHOBHOMO MCTOYHMKA NMUTAHWSA
(HOMUHanbHas YacToTa); /; - TOK cTaTopa ABuUraTens; /- - AOMONHUTENbHOE HaMNpsXKeHUe NUTaHns;

/4 - YacToTa AOMNOMHUTENbHOrO UCTOYHUKA NUTaHus; 1, 2, 3 - TOYKM NOACOeANHEHNS BONbTMETPA,
amnepmeTpa u BaTTMeTpa

YepT.2
MeToa MOXeT NPUMEHATbLCA Takke ANs MaluH ¢ hasHbIM POTOPOM Kak Ans obMOTKM cTaTopa, Tak U Ans o6MOTKM
poTopa. Ha mawwvHax, B KOTOpPbIX HarpeB poTopa CyLLEeCTBEHHO BIMSET Ha Harpee ctatopa (HanpuMep, ¢ oxnagutensamu suga

"BO3ayx-B03ayX"), MOXET ObITb NOMNyYeH 3aBblLUEHHbIN pe3ynbTarT.

MpumevaHus:
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1. HanpaBeneHus cnepoBaHus pa3 OCHOBHOMO M AOMOMHUTENbHOIO NCTOYHMKA OOIMKHbI ObITh OAMHAKOBbI.

2. OBbIYHO HanpsXKeHue A0NONHUTENBHOro UCTOYHKKa cocTtaBnsaeT 10-20% HanpsKeHUs OCHOBHOMO MCTOYHUKA.

3. MNpn Hannum B KayecTBe OCHOBHOIO WMCTOYHMKA MWUTAHWS CUHXPOHHOrO reHepaTtopa C 6 BbIBOAHBIMW KOHLAMWU
nocnenoBaTtenbHbli TpaHCOPMATOP MOXET OblTb BKMOYEH B HEWTpanb OCHOBHOIO WCTOYMHMKA nuTaHus. [lpy aToMm
CHWXaloTCca TpeboBaHMs K U30NSALMU NOCNefoBaTeNbHOr0 TpaHchopmaTopa.

4. Mpn Hanuuun [OMNOMHUTENBHOrO reHepaTopa C LIEeCTbi0 BbIBOAHLIMW KOHLAMWU WM HOMMUHanbHbIMU TOKOM U
HanpskeHNMeM He MeHbLUMMU, YeM Y UCMbITYEMON MalUuHbI, UCMbITaHNe MOXET ObiTb BbiNofnHeHo 6e3 nocnegoBaTenbHOro
TpaHcdopmaTtopa. [lpy 3TOM [OOMONHUTENbHLIA reHepaTop BKMNOYAETCS MeXAYy OCHOBHbIM WCTOYHMKOM MNUTAHUSA U

NCnbiTyeMbIM ABUraTeneM Kak BOJSIbTO400aBOYHbIN.

5. B ka4yecTBe MCTOYHMKA OCHOBHOW 4acTOTbl CregyeT MCMonb3oBaTb NMMOO CUMHXPOHHLIA reHepaTop, NMbO HECKONbKO
napannensHO COeAUHEHHbIX CUHXPOHHbIX FeHepaTopoB.

B nepBom crny4ae MOLUHOCTb, BO BTOPOM - CyMMapHasi MOLUHOCTb [OMKHbl ObiTb HE MeHee 4eM B 2 pasa Gonblue
MOLLIHOCTU UCMbITYEMOrO aCMHXPOHHOO ABUraTens.

MpyMeHeHNe NHOYKUMOHHBIX PErYNSTOPOB HE PEKOMEHAYETCS.

6.5a. McnbiTaHMe MEeTOOOM 3KBMBANIEHTHOW Harpysku (MeToh MOZYMsILMM 4acToTbl) MPOBOASIT Ha XOJIOCTOM XOAy npw
NMUTaHWUKU ABUraTens oT UCTOMHUKA NEPEMEHHOTO ToKa, YacToTa KOTOPOro MOAYNUPYETCS BOKPYT CPEAHEro 3Ha4YEeHWs.

[Buratenb norpyxaeTtcsi BCNeACTBME MOBTOPSIOLLMXCS YCKOPEHWI U 3aMeaneHunid, MOCKOMbKy YacToTa yBenuyuBaeTcsl, a
3aTeM yMeHbLUaeTcs.

NCTOYHMKOM MOAyNMPOBaHHOMO NMUTAHUS MOXET OblTb reHepaTop NEPEMEHHOrO ToKa C HU3KOWM 4acToTolN BO3BYxaeHWs

Jex

Fup = OF sin{ 2 W),
roe Sf - aMmnnntyga moayndauunm 4actoThl, I'u,;

F -vJacTtota moaynsaumm, I,
¢ - Bpems, C.

BbixogHas yacTtoTa reHepaTopa ./ onpegenseTtcs ypaBHeHUEM

J = ot t e

rae 7,4 - 4acToTa, onpefensiemasi BpalleHneM Bana.
CpefHsas BenuuMHa MOMeHTa T, paccunTbiBaeTcs no dpopmyne

T, = 28w F
rae J - MOMEHT UHepLUuu aBuraTtens;

& - AMNNUTYAa Bapuauum yFI'IOBOI7I YacTOThbl.

I'Ipm CI/IHyCOVIﬂ,aJ'IbHOVI moaynauun MmakCumalibHoe MrHoBeHHOe 3Ha4YeHne MOMeHTa Tm&x paBHO!

T =™ 27T,

MakcumanbHoe MrHOBEHHOE 3HA4yeHWe MOMEHTa Npu MOZYMAUUW OOIMKHO ObiTb HWXKE MaKCUMManbHOro MOMEHTa
ABurartens ans Toro, 4Tobbl ABUraTens paboTan Ha YyCTOMYMBOWM YacTU Harpy304HOW XapakTepUCTukA. ATOT MeTon Haubonee
npurogeH Ons ABuraternen C BbICOKOW WMHEPUMEN, MOCKOMNbKY YeM BhbILIE WHEPUUs, TEM MeHblue TpebyeTca amnnutyga
MoAynsaumMM u yactota (06bl4HO 1-2 Tu). [Ang gBuraTenein ¢ Manown MHepUMEn MOXET BO3HUKHYTb HEOOXOOUMOCTb MOBbLICUTH
WHepLMIO NPpY NOMOLLM AONONHUTENBHON MaxOBOW MacChl Ha Bany.
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[Buratenb nyckaetcsi OT reHepaTopa NepeMeHHOro Toka MpU HanpshkeHUM OCHOBHOW 4YacToToW F C aMnnuTydon u
YacToTON MOAYNALMM paBHLIMU HyM0. AMNNUTYAa MOAYNSUMM 1 YacToTa 3aTeM YBENMUYMBAIOTCS 4O MOMyYeHusl Toka cTaTopa,
paBHOro NOMHOMY HOMWHaNbHOMY Harpy3o4HOMY TOKY. TOK BO3BYXX/AEeHUS reHepaTopa ycTaHaBnmBaeTcsl Tak, YTobbl NOMy4nThb
HOMWHamnbHOe HanpsKeHWe ctatopa.

(BeepeH gononHutensHo, Nam. N 2).

6.6. NcnbiTaHne MeTo4oM HanoXXeHUs NOCTOSIHHOIO ToKa NPOBOAAT Ha XONOCTOM XO4Y Npu coeanHeHun obMoTkn cTaTtopa
UCMbITYeMOro Asuratens B 3Be3fy C BblBEAEHHOW HeWTpanbHOW TOYKOW. B KayecTBe WCTOYHMKA MEPEMEHHOro Toka
NPUMEHSIIOT CUHXPOHHbLIN reHepaTop, KOTOPbLIA MMeeT OOMOTKY CTaTtopa, COEANHEHHYIO B 3BE€3MY C BbiBEAEHHON HENTPanbHOMN
Toukow, M obecrneyMBaeT HOMWHANbHOE HanpskeHue npu Toke, GMM3KOM K HOMMHanNbHOMY TOKy pAguratens. Mexay
HelTpanbHbIMW TOYKaMM BKITKOHAKOT MCTOYHUK NOCTOSIHHOIO TOKAa Ha TOK, Brn3kuin kK 3-KkpaTHOMY 3HaYE€HWI0 HOMUHANbLHOIO ToKa
(4epT.3). CMHXPOHHbIV reHepaTop paBHOW (MM GonbLUEn) MOLLHOCTU U HanpsXKeHUs BKNIOYAT HENOCPEACTBEHHO UMK Yepes
TpaHcdopmaTop CTEPXKHEBOro Tuna; B MocrnegHeM criydyae Heobxoaumasi MOLWHOCTb reHepaTopa onpegensieTcd nullib
noTepsiM1 B UCNbITYeMOM ABuraTtene u TpaHcgopmaTtope.

[

Af - UCMIbITYEeMbIN ABUraTENb; (3] - UCTOYHMK NMUTAHMS NEPEMEHHOIO TOKA; (¥2 - UCTOYHWUK NUTaHUS
noctosiHHoro Toka; 0, 0' - HyneBble BbIBOAbLI OOMOTKM; 77 - TpAHCOPMaTOpbl TOKa

YepT.3

D,J'IFI |/|3M9peH|/||7| NPUMEHAIOTCA TpaHC(bOpMaTOpbl TOKa WWHHOro tuna, npun 3TOM I'IepBVI‘-IHbIVI TOK o6paayeTc9| CyMMOIZ
TOKOB BYX d)aa - O4HOro B npAmMomMm, 4pyroro B O6paTHOM HanpaBneHun. B pes3ynbrate naMepdeTca I'IepeMeHHbII?I TOK, paBHbIVI

J3 Toka dhasbl.

Mpy TENNoBOM pexume CO CTOPOHbI MUTAHUSA MEepeMEeHHbIM TOKOM U3MEPSIIOT TpU ToKa, TPU MOLLHOCTM U CO CTOPOHbI
NUTaHMS NOCTOSIHHBIM TOKOM - NoTpebnaemblit Tok. MNocneaHui BeIbMpaloT Taknm obpasom, YTobbl CyMMapHBIN TOK Bbin paBeH

3afaHHOMY.
z
P Y E i
N 3

rae ipp - MePEMEHHbIN TOK, A, PaBHbIV CPEAHEMY W3 TPEX MOKa3aHWIA;

- MOCTOSIHHbIV TOK, A, U3MEPEHHbIV NpU OnbITe.

I1'IDEZT

MpoBoAAT He MeHee ABYX TENOBbIX PEXMMOB MPU HOMUHAMbBHbBIX HAMPSHXKEHMSX HA XonocTom xoay ( i, =0) n npu Toke
I, paBHOM HOMMWHaNbHOMY.

MpeBbileHne TemnepaTypbl OOMOTKM cTatopa Mpu TOKe [ onpedensieTcs no ¢opmyne, coaepallen nonpaeky Ha
MOTEPU B KOHTYpax poTopa B PEXMME UCTbITaHWsA 1 Npu paboTe Noj HENOCPEACTBEHHOW Harpy3Kow
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P + Prgy + B
A = M-, — Aadyp)| 1- L TmOY Tt |
A-R+ Ape

roe A% - USMepeHHoe npesbllleHne TeMneparTypbl obMOTKM cTtaTtopa, E, B peXume npu Toke [,

Mg, A9}, - PA3HOCTb TEMMePaTyp BbIXOASLLErO N BXOASLLEro OXNaxaaloLlero Bo3ayxa, ¥, B peXuMax XornocToro xoaa
W Npu TOKe

By n § - MowWHOCTK, KBT, N3MepeHHble Mpu XOnocToM Xoae 1 Npu Toke 7, CpeaHee Mo TpeM BaTTMeTpaM;

E, - notepu B KOHTypax poTopax, KBT, npu Toke ;, onpegeneHHble MeTodamu, yka3aHHbIMW B N.7 HacTosLiero
cTaHpapTa;

Pmﬁ.v - BbICOKOYACTOTHblE A00aBOYHbIE norepwu, kBT, npuv gaHHOM TOKe, onpeaerfieHHble 3KcnepuMeHTalibHO Nno n.11;

Prr = 1,f3.fr2IDCT R, - noTepu B 06MOTKe cTatopa, KBT, onpeaensemble TOKOM .. ;

&, - conpoTuBneHve oaHom tasbl 06MoTku ctaTopa, OM, U3MepeHHoe nocre TENSIOBOro pexuma nNpu Toke 7 .

AHanorn4yHo onpependeTca npesbllleHNe TemnepaTtypbl cepaevyHuka ctaTtopa. B cly4dae, eCnm TOK cTaTtopa npu 3ToM
McnbiTaHMM MeHee HOMUHalbHOro, TO MNpeBbllleHnAa TemnepaTtyp 0bMOTKM cTatopa M ceppgeYvHuka cTtatopa MoryT ObITb
onpeaenexsbl no n.6.3.

(N3meHeHHas pegakums,
Mam. N 2).

6.7. OnpepeneHve npeBbilleHUs Temnepatypbl OOMOTOK cTatopa M poTopa B 3aBMCMMOCTM OT BpPEMEHW Mnpu
HOMMHANbBHOM HaMnpsPKEHUM U 3aTOPMOXEHHOM poTope cneayet npoBoanTb no FOCT 27223.

7. ONPEAEJIEHNE PABOYUX XAPAKTEPUCTUK, KOQ®DULIMEHTA NONE3HOIo
AENCTBUA, KOSPPULIMEHTA MOLLHOCTU N CKOJIbXXEHUA

7.1. Nopg pabounmn xapakTepucTMkamy NOHUMAKT 3aBUCUMOCTU MOABOAMMOWN MOLLIHOCTW, TOKa, MOMEHTA, CKOMNbXEHWUs,
kKoadpdmumeHTa nonesHoro gencteua (KMO) v koadpduumeHTa MOLWHOCTU OT OT4ABAEMOW MOLLYHOCTU MPUM HOMMHArbHbIX
3HaYEHUAX HaNPSXKEHUS 1 4acToThl.

Onpepenenne - no FOCT 25941.
(NameHeHHast pegakums, Mam. N 1).

7.2. Paboune xapakTepucTukun agsuratenen mowHoctelo Ao 100 kBT cnegyeT onpegenstb 13 onbiTOB HEMNOCPEACTBEHHOM
Harpy3ku Npyv HOMWHANbHOM HanpsbkeHun, gnst gsuratenen mowHoctelo oT 100 go 1000 kBT gonyckatloTcs OTKIOHEHWs
HanpskeHWsi 0T HOMUHaNbHOro He 6onee Yem Ha +10%.

[nsa gBuratener mowwHocTbio Bbiwe 1000 kBT, BEpTUKANbHOrO NCMNOSIHEHMS, ABUraTesnen Ha 4acToTy oTnuyHyto ot 50 Iy,
a Takke npu OTCYTCTBMM Heobxogumoro obopyaoBaHusl, AOMyCcKaeTcs OonpenensTb paboynMe XapaKTepUCTUMKN M3 OMbITOB
HEMOCPEACTBEHHOW Harpy3ku Mpu MOHWKEHHOM HanpshKeHWW, MO CXemMam 3aMeLLeHUs C OOHMM KOHTYPOM Ha poTope, no
YacTOTHbIM XapakTepucTukam (cM. pasg.10), no KpyroebiM guarpammam (CM. NpUNoXxeHue 2).

7.3. Paboune xapaktepuctvku cHumailoT npu 5-10 3HadeHusax Harpysku B npegenax ot 110-130% HomwuHanbHOM A0
XONOCTOro xoga npu TemnepaTtype obmoTok, 6nuskor k paboyen. CHavana CHUMaKT OTCYETbl MpU Harpyske, ONM3Kon K
HOMWHANbHOW, 3aTteM npu OPYrMX 3HaAYEeHUAX HarpyskM, HaydumHas oOT MakcumaneHon. [lpu  onpegenenHun KM
HenocpeacTBEHHbIM CNOCOBOM HanpskeHWe AOIMKHO ObITb paBHO HOMWHAINBHOMY.

Mpu cHATUM paboumx XxapaKTepucTuK crnefyeT M3MepATb YacToTy, fMHENHble HanpsXeHUs U TOKW, MNOABOAUMYIO
MOLLHOCTb U CKOnbxeHune, a npu onpegeneHun KrO HenocpeacTBeHHbIM CNocoboM AOMOMHUTENbHO criegyeT U3MepsTb
MOMEHT WM OTAaBaeMyld MOLLHOCTb C MOMOLLbIO TapupOBaHHOW BCMOMOraTeribHOM MaluuHbl. JIMHEWHBIN TOK U3MEPSIOT
Tpems amnepmeTpamu, NOABOAUMYIO MOLLHOCTb - MO CXeMe ABYX BaTTMETPOB, TpexdasHbIM BaTTMETPOM UMM MO CXeMe Tpex
BaTTMeTpoB. [lpn ucnonb3oBaHWM CXeMbl ABYX BaTTMETPOB [ANS KOHTPOMs LenecoobpasHo onpefenntb KoadpduumeHT
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MOLLHOCTX MO M.7.5 1 MO OTHOLUEeHMIO NokasaHui AByX BaTTMeTpoB (N.1.5). CXoAMMOCTb pesyrnbTaToB CBUAETENbCTBYET O
NPaBUIbHOCTM U3MEPEHUIA.

7.3.1. CkonbxXeHve asuraTens cneagyet onpeaensts OAHUM U3 criedytoLmX CrnocoBoB:

1) CTpO6OCKOI‘IM‘~IeCKVIM. Ona atoro Ha Bany Asuratena HaHOCAT METKU, YUCIIO KOTOPbIX paBHO 4YUCIly nap MoJikoCoB.
OcBelasa Ban CTp06OCKOI'IVIHeCKOl7I namroun, nNUTaeMom OT TOW Xe CEeTWU, YTO MU UCMbITyeMbl ABUraTernb, U3MePSAT BpeMs
npoxoxaeHuna onpegeneHHoro Konm4yectea METOK MMMO HENOABWMXHOIO ykKasaTtend, cHuTaa npoxoxgeHune MeTkKn B MOMEHT
nyCcka CeKyHOomMepa 3a HyJneBoe;

2) npy MOMOLM MHAYKTMBHOM KaTylwku. KaTylwky pasMelialoT y Topua [ABwraTens, npeABapuTeSlsHO onpenenvs
MonoxeHne, MNpU KOTOPOM CTpenka ranbBaHOMeTpa coBeplliaeT Havboriee 3ameTHble KayaHus U U3MepSoT Bpems
onpeaeneHHoro KonmyecTea konebaHui;

3) No 4YacToTe TOKa poTopa. B uenb d)a3HOFO poTopa aApuratena ¢ NOCTOAHHO HanerarnwmmMn LWeTKaMy BKIMYaroT LWYHT, K
KOTOPOMY MOACOEANHSIOT MUITIIMBONBTMETP MarHUTO3MEKTPUYECKON CUCTEMbI C HYSNleM B cepefuHe LKanbl U nU3MepsioT
BpemMs onpeneneHHoro yucna nepnogosB KavyaHum CTpesku.

CkonbxeHue 5 onpenensioT no dopmyne

_ N
7.7
roe Iy - YMCno NPOXOXAEHUs METOK MUMO yKasaTersi Uy YMCro NomHbIX konebanun ctpenku npubopa ( 7 = 10-20);

T - ANnTenbHOCTb OnbITa, C;
# -4acToTa UCTOYHMKA NUTaHUA ncnbiTyemoro asurartend, My,

JonyckaeTca onpefensaTb CKOMbXEHWe No npubopam, npegHasHavyeHHbIM ANs U3MEePEeHUst YacToTbl BpaLLeHUs unu
CKonbXxeHus, obecrnevmBaloWMM onpefeneHne CKOMbXEHUA C NOrpellHoCTblo, He npesblwanwen 5%. JononHuTtenbHas
Harpyska, co3gaBaemasi TakumMm yCTPOMCTBaMM, He JoMKHa npeBbiwaTth 1% None3How MOLHOCTH.

Mpn HeobxoAMMOCTM U3MEPEHHbIE 3HAYEHWUsI CKOMbXEHW NPUBOAATCA K pacyeTHou pabouven TemnepaType obMOTKM
cTaropa no cpopmyne

5o+t

P [

S =Sl—1 ;
?}1"'—
o

rae sy - CKoMnbXeHne npy pacdeTHoi paboyen Temnepatype y, °C;
5| - CKONbXeHue, n3MepeHHoe nNpu Temneparype onbita %, °C;

o - TemnepaTypHbIn KO3 MULMEHT CONPOTUBNEHUA MaTepnana obMoTKN.
PacyeTHasa pabouas temnepatypa - no FOCT 25941 B COOTBETCTBMM C KITACCOM M30M5LMM OOMOTKM cTaTopa ABUraTens.

(NameHeHHas pepakuums, Nam. N 2).

7.3.2. Mpu u3amepeHnn MoOMeHTa criefyeT Ucnonb3oBaTb AMHaMoMeTpbl. PekomeHayeTcs BeiOUMpaTb AMHAMOMETP Takum
obpa3oM, 4TobObl MonHas wWkana AuHaMoMeTpa He MnpeBbillana HOMUHarbHbIA MOMEHT ABUratens bonee 4Yem B Tpu pasa.
[onyckaeTcsa n3MepsATb Bpallalwuii MOMEHT Ha CcTaTope WCMbITYEMOro [ABuratensl, NoABELIEeHHOr0 MeXay BarioM
Harpy3o4YHoM MalluMHbl U BpallalLmMMcs LEHTPOM UMW B JtONbKE, COOCHOWM C BasfloM Harpy3o4yHOW MalluuHbI, Kayatollencst B
COBCTBEHHbIX NOALINMHUKaX. PekoMeHrayeTcst onpeaenutb NonpaBky Ha MOMEHT no dhopMyre

Ab = 9550070

»
roe PEII - MOLLHOCTb, KBT, n0Tpe6n;|emaﬂ ncnbityembiM OBuratenemMm npu BpaweHUn HeHarpyxXeHHoro guHamomeTpa

(HeBO3BYXX€HHON Harpy304YHOW MallWHbl) UMM YCTAaHOBMEHHOro B MIOMbKe ABUratensd npu BpaleHuM HeBO3OYXAEeHHON
Harpy304YHON MaLlUUHBbI;
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PD - MOWHOCTb, NnogBoanmMasn K nCnblTyeMomMy aCMHXPOHHOMY ABUraTesito Ha XoyioCToM xoay, KBT;

# - Y4aCToTa BpalleHuna ncnblTyemMmoro asuratena ¢ HeHarpy>eHHbIMm AuHaMoMeTpoM, MUH -1

A¢ - MOKasaHWa AvHaMoOMeTpa UMM BECOBOrO YCTPOMCTBA NPWU BPALLEHWM UCMLITYEMbIM [ABUraTernieM HeHarpyXeHHOoro
ONHaMomeTpa Unm HeBo30YXKAEHHOW Harpy3o4HON MaLunHbl, H-Mm.

3HaueHne MOMeHTa jf onpeaenstoT no gopmMyne

M=M_ ., &M,
roe Af

wn - BMEepEeHHOoe 3Ha4eHne MOMeHTa.

(NameHeHHas pepakuns, Nam. N 1).
7.4. Onpepenenne pabounx XapaKTEPUCTMK M3 OMbITOB HEMOCPEACTBEHHOM Harpy3kuM Mpu MOHWXKEHHOM HanpsiKeHUU
OOMyCcTMMO ANs ABUraTenen, y KOTopbiX TOK XONocToro xoaa He npe.biwaeT 40% HOMWHAMNBHOTO.

7.4.1. Ecnu npu cHATUM paboumx XapaKTepUCTUK HanpshkeHWe OTNMyaeTcs OT HOMUHanNbHoOro He Gonee yem Ha 20%,
N3MepeHHble 3HaYeHWs1 ToKa 1 NOABOAMMON MOLLHOCTU NPUBOASAT K HOMUHANBbHOMY HamnpsiKeHWo crieaytoLmmM obpasom

8=

r

2
2| U, 5 f z 2
i= K [U_H] +2£,.U—ND 1—cos® @, + A5

¥ r

[
Adp =fDq|'1—cosz & —IDrU—qul—cosz iy
¥

rae U,, 5., By, In,, I,, cosgp, - HanpsbkeHue, CKONMbXEHWe, NoABOAMMAs MOLHOCTb, TOK XONIOCTOro Xoga M TOK npu
Harpyske, k03thULMEHT MOLLHOCTM NPU HaNPsbKeHun 77, ;

& Ff, ID’ I, cosgqn - aHanornyHble BenmnynHbl Npy HOMMHaNbHOM Harnps>XeHun.

JonyckaeTcs npuBedeHWe Toka cTaTtopa K HOMMHANbHOMY HanpsbkeHuto rpaduyeckyMm crnocobom B COOTBETCTBUU C
yepT.4.

U
I= L=+ Mg

r

(Ha YepT.4 p, N © - yrNbl MEXAY BEKTOPaAMU HaNPSHKEHUS M TOKa MPY NOHWXXEHHOM U HOMWHANBHOM HaMNpsKEeHUsIX).

u
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7.4.2. Ecnu HanpsbkeHne oTnnyaeTcs oT HoMmnHanbHoro 6onee yem Ha 20%, TO NnepecyeT criefyeT NPoM3BOAUTL No n.7.6.
7.5. ObpaboTKy pe3ynbLTaToB M3MEPEHUI cneayeT NPON3BOAUTL CreayHOLWMM 06pa3om.

KoadhhnumeHT MOLLHOCTU BLIYUCAAIOT Mo hopmyrne

R 107

Cosp = ———»
300, 1

roe f - nogsoaumasi MOWHOCTb, KBT;
[7,, - HOMUHarnbHOE NMHenHoe HanpsxeHve, B;
I - MINHEeNHbIN TOK, A.

Mpwu onpegeneHnn HenocpeacTBeHHbIM MeToaoM KT B % BbluMCASIOT No doopmyne

5
—1002
"l 7

i
roe A - oThaBaemasl MOLLHOCTb, kBT, onpefeneHHasi no usMepeHHoOMY MOMEHTY M YacToTe BpalleHusi, Nnbo no AaHHbIM

I/I3MepeHVIIZ Ha TapI/IpOBaHHOVI BCNOMOraTesibHOM MallvHeE;

F - nogsoaumast MOLLHOCTb, KBT.

Mpwn onpegeneHnn metoaom otaenbHbIX Notepb KM B % BbluMCASOT No oopmyne

m =100 I—E ,
A
rae 2. F=1Fy + P + 5 + By + P - CYMMa noTepb,

roe f; - notepu B obmoTke cTaTtopa, KBT;

Py =157, 107,
roe 7 - IMHEWHbIN TOK, A;

Rl.u - conpoTueneHue, Owm, Mexay ABYMS NUHEWHbIMU BbiBOAAMM obMOoTKK cTaTtopa, uaMepeHHoe HenocpencTtBeHHO

nocre onbiTa Npu TeMnepaType, COOTBETCTBYIOLWEN AaHHOW Harpyske. Ecnu conpoTuBrneHve unu TemnepaTypa o6MOTKU He
N3MepsNnUCb, TO Ry, U3MEPEHHOEe B XONIOAHOM COCTOSIHMWM MallWHbl, MPUBOAMUTCS K pacyeTHoi paboyeit TemnepaType no

OCT 25941;

£

CT?

7

mx ~ NOTEePU B CTarnun n MexaHmn4eckue, kBT, onpepeneHHblie N3 onbiTa XoJioCTOro Xxoaa;

£ - MOTepU B KOHTYpax potopa, kBT, BbluMcnsieMble no dopmyne

B =(H —Re — g 25,

roe 5 - CKonbXeHue.
Ins geuratenen ¢ hasHbIM POTOPOM 3Ta hopmyria yuMTbIBAET U NOTEPU B LLLETOYHOM KOHTaKTe.
F.5 - DobasoyHble notepu B KBT onpegenstot no n.11.3 HacToswero ctaHgapta n [OCT 25941.
OTtpnaBaemyto MOLLHOCTb 7 OMpeaensioT Kak pasHOCTb Mexady NoABOAMMON MOLLHOCTbIO P M CYMMOW BCEX NoTepb 3 F.

Bpaluaowmn MoMeHT B H-M BblMUCASIOT No doopmyne

M=9550P—2,
2
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roe # - Yacrtorta BpalleHus, MuH-1.

Paboune xapakTepucTuku npenctaBnsaioT B TabnuyHom nmbo B rpadmyeckon copme. [onyckaeTcsas npencraBnsaTb
paboure xapakTepuUCTUKM B PYHKLLMN OT NOABOAMMONA MOLLHOCTH.

(N3ameHeHHas pegakums, Mam. N 1, 2).

7.6. PacyeT no cxemam 3aMmeLlleHnsa ¢ OOHUM KOHTYPOM Ha poTope crnegyeT npou3BoauTb No dopme 4 npunoxeHuna 1.
MapameTpbl cxem 3amelleHusa criegyeT onpegenats no ¢gopmam 1-3 npunoxeHua 1. MNapameTpbl HamarHM4YMBaroLLErO
KOHTypa 6epyTcs NpuM HOMWHANbLHOM HanpshKeHUK, napameTpbl paboyvero KOHTypa - Npu NOHWKEHHOM. PacyeTbl Mo cxemam
3amelleHnss ¢ napaMmeTpamu, onpefeneHHbIMA MpU MOHWXEHHOM HanpsbKeHWM, MOTYT MPUMEHATBCS TOMbKO AMS MalluH C
OTHOCUTESIbHLIM TOKOM XONOCTOro xoaa He 6onee 0,4.

7.7. Tlpn onpeaenexHun gencTeuTenbHbIX notepb U KL gobaBoyHble noTepn HaxogaT no n.11.3, a notepn B 06MOTKe
cTaTopa BbIYUCIISKOT MO TOKY M CONPOTUBIMEHNIO, U3MEPEHHBIM NP HOMUHANBHOM pexume paboTbl.

8. ONPEOENEHUE KPUBOW BPALLAIOLLErO MOMEHTA, 3HAYEHUA
MAKCUMAIIbHOIMO U MUHUMAINBbHOIO BPALLAIOLLXX MOMEHTOB

8.1. KpmBas BpaluatoLero MoMeHTa MOXeT ObiTb onpeferneHa OaAHUM U3 NepevmCrieHHbIX CrocoboB:

1) NyTem Harpysku u HeEMNOCPEeLCTBEHHOrO M3MepeHns Bpallatowero momeHta no FOCT 11828;

2) NyTeM Harpysku u U3amMepeHus INeKTPUYECKON MOLLHOCTM Harpy3o4Hon MawmHbl no FOCT 11828;

3) nyTem Harpysku 1 U3amepeHust NOABOAMMON MOLLHOCTU K ABUraTernHo;

4) NOCTPOEHMEM KPMBON MOMEHTA U3 OMbITa Nycka HeHarpyxeHHoro asuratens no FOCT 11828;

5) nocTpoeHnem Kp1MBOn MOMEHTA M3 OnbiTa Nycka no nogsoanmon molHoctn no FOCT 11828;

6) No gaHHbIM onbiTa TPEXdasHOro KOPOTKOro 3aMblKaHWUsi MPU Pa3nMYHbIX YacToTax;

7) NyTem n3amepeH1s MOMeHTa B OnbiTe Tpexda3HOro KOPOTKOro 3amblKaHWs MpW pasnnyHblX YacToTax;

8) no YacToTHbIM xapakTtepuctmkam pasg.10.

9) no kpyroeow guarpaMmme (MakcvMasbHbI MOMEHT, NpunoxeHue 2). PekoMeHayeTcst onpeaensiTb KpMBYO MOMEHTa Npu
HOMUWHanNbHOM HanpsikeHuu. Ons asuratenen mowHocTblo cBbiwe 100 kBT, a Takke gBUratenen Ha 4acTtoTy OTNM4Hy0 oT 50
U, ponyckaeTcs onpeaensiTb KPMBYHO MOMEHTa MPU NOHWKEHHOM HanpsikeHun, Ho He meHee 40% HomuHanbHoro. Ecnn npu
3TOM HanpsikeHne He MeHee 75% HOMWHaNbLHOro, TO MOMEHT NepecunTbiBaeTCA NO KBagpaTy HanpsbkeHus. [Npu HanpsbkeHuu,
MeHbLeM 75% HOMUWHaNbHOro, Ans nepecyeTa K HOMMHaNBHOMY HaMNPsSHXKEHUI0 PEKOMEHYETCS NPOM3BECTU YYET HacbILLEeHNUs
no n.8.3.5 unu onpegenuTb NokasaTternb CTENEHN 3aBUCUMOCTU MOMEHTA OT HaNpPsKEHWs!, KOTOPbIN MOXET OTNMYaThCcs OT 2 U1

BblHYNCNAETCA MO HECKOJIbKNM (He MeHee 2) KpuBbIM Bpallaowero MOMeHTa, CHATbIM NP HECKOJTbKUX HaNpaXXeHnAX.

OnpegeneHve KpMBOI BpallaloLLero MoMeHTa asurateneit MolHocTeio 4o 100 kBT cneayeT npousBoanTs Ha asuratene,
HarpeToM NpUMepHO 40 TeMnepaTypbl HOMUHAMNBLHOMO PEXUMa.

(NameHeHHas pegakums, Mam. N 1, 2).

8.2. lNMpu onpepeneHunm MoMeHTa MO MNOABOAMMOW MOLLUHOCTU MOMEHT jf B H'M Mpu cKOMbXeHUW 5 BbIYUCASIOT MO
copmyne

2
9550 iy
M= A-Fu _aT_Pmﬁ.IH[I_] -

M

H

2
1-5 iy
_ﬁPﬂﬂﬁ.vﬂ[f_] 1_S|_Pmex(1_3)

H

roe #. - CMHXpOHHaA 4YacToTa BpalleHuns, MWUH-1;
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A

w1 - UBMEPEHHbIE NoTepn B MEAN CTaTOpPa, KBT;

A

o5 1x - HOOABOYHbIE NoTepu, KBT, OCHOBHOM 4acTOTbl NPU HOMWHANBLHOM TOKE, M3MepeHHble no n.11.3.3.

F6x - BbICOKOYACTOTHbIE f06aBOYHbIE NOTEpK, KBT, Mp1 HOMUHANLHOM TOKE, n3mepeHHble no n.11.3.3.
8.3. OnpegeneHune KpMBOWM MOMEHTA M3 OMbITa TPEXda3HOro KOPOTKOro 3aMbIKaHWsi NPY PasnuYHbIX YacToTax.

8.3.1. lNpwu BbINOMHEHUN ONbITa TpexdasHOro KOPOTKOro 3aMblkaHUsS ABUraTenb cregyeT 3akpenuTb Ha yHOAaMEHTHOW
nnuTe, a poTop 3aTOPMO3NTbL C MOMOLLBID TOPMO3HOrO YCTPONCTBA, PACCYMTAHHOIO Ha MakKCUMarnbHbI MOMEHT ABuratens. B
KayecTBe WMCTOYHUKA MNUTaHUSA cregyeT WMCMNonb3oBaTb TpexdasHbll CUHXPOHHLIA reHepaTop C MPUBOAHLIM ABUraTenem,
obecneunBaoLLMM perynupoBaHMe 4actoTbl BpaLLeHWs U 4acToTbl Toka A0 2-5% HOMMHanbHOW. HavMeHbluee 3HauyeHue
4acTOTbl TOKa He AOMKHO MpeBbILlaTh 0,8 55, fy -

leHepaTop ¥ NPUBOAHON ABUraTeslb AOMKHLI UMETb NPUHYAUTENbHbIE CUCTEMbI OXNaxaeHus. HeonycTMmMo npumMeHeHve
TUPWUCTOPHBIX YCTPOWCTB Anst BO3GYKAEHNA CUHXPOHHOTO reHepaTtopa. HanpsikeHne nuTaHnsa B npoLecce UCNbITaHUM JOKHO
M3MEeHSATLCS NPOoNopLMOHasibHO YacToTe. [11s 9Toro A0CTaToMHO NMOoAAepKUBaTb HEM3MEHHBIM TOK BO3GYKAEHNUSI CUHXPOHHOTO
reHeparopa.

8.3.2. OnbIT KOPOTKOTO 3aMblkaHWsl MpW  PasfUYHbIX YacToTax BbINOMHAT B crnegyloweM nopsake. Cobupatot
M3MepUTESbHbIE CXEeMbl, aHanoryHble CXemam MpU OMnbiTe KOPOTKOTO 3aMblkaHusl. YCTAHOBMB HOMMHAmbHYK 4acToTy W
MocTerneHHO MOAHMMAs HanpsbkeHue, cregyeT yGeauTbCs B NPaBUMBHOCTM HampaBMeHWs BpalleHUst U HageXHOCTU
3aKkpenneHus aeuratens 1 TOpMO3HOrO YCTPOIACTEa.

MoaHsAB HanpshkeHue NUTaHWA 00 BbIOPAHHOIO 3HAYEHUs, HO He HWXEe YCTaHOBMEHHOro B Tabn.2, creayeT U3MepuTb
4acToTy MWUTaHUS f, NUHERHble TOKW I(f) W HanpsbkeHus T/(f), NOABOAMMYIO MOLLUHOCTb R (73 WM TOK BO3GYXAEHWS

reHepaTopa, Nnocre 4Yero OTKMOYNTbL ABUraTenb N M3MEPUTL CONPOTUBNEHNE 0BMOTKM cTaTopa Mexay AByMsi hasamun &, .

B gmanasoHe yactor 50-10 'y noBTOPSIIOT M3MepeHus npu 4-5 3HayYeHUsIX 4YacTOTbl NMUTAHUS U TOKE BO30YXAEHUs
reHeparopa, paBHOM TOKY BO30Y>XAEHMWS MpU NEpPBOM OMbITE.

Mpn vactotax Hwxke 10 Iy wncnonb3oBaHWE WU3MEpPUTESbHbLIX TPaHC(OPMATOPOB TOKA M HaMpPsSPKEHUs, CTPENOYHbIX
nNpmbopoB HeuenecoobpasHo. N3mepeHns pekoMeHAYETCS BbIMOMHSATL C UCMOMb30BaHUEM CrieuuanbHbIX LWYHTOB U aHarnoro-
uncpoBbIx nNpeobpasoBaTenent cpeacTB BbIUUCIUTENBHON TEXHUKM UNU OPYrUX CPeACTB, 00ecneymBarolLmMx HEOBXoaAnMYyHo
TOYHOCTb. [JonyckaeTcsa npuMeHeHue ocuunnorpaduposaHus. Mpu 5-6 3Ha4eHUAX YacToTbl U3MepPSAT da3Hble HaNpPsHKEHUS K
TOKW, Yron Mexay BeKTopamMu HanpsbkeHus 1 Toka. [Nopsagok BbIMOMHEHUS OMbITOB OCTaeTCs NPEXHUM.

8.3.3. lNo gaHHbIM N3MepPEHUI BbIYUCTIAIOT BXOAHbBIE CONPOTUBNEHUSA HENOABMKHON MaLUMHbI

Uy ()
It AR
Z(f) - 2
I (F3)
P(#110°
R () = 2N 5 eycosenl):
30

o) = f 2 UP - (R G

1 COMPOTMBIEHNA BpaLLaloLLIerocs ABuraTerisl, COOTBETCTBYIOLLME CKOMbXEHUIO 5 = ::—’
H
By
RK ':f:) - Tp .
Ryl = —

1

R(S) = Ry(Sp)+ Rlp;

X ;
X(8,)= —f;”m ;

1
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Z(8) =R + Xs
roe Rlp - conpoTtuBneHne dasbl 06MOTKM cTaTopa, OM, Mpu MNOCTOSIHHOM TOKe, MPUMBEAEHHOE K pacyeTHOM paboyen

TemnepaType.
8.3.2, 8.3.3. (IameHeHHas pepakums, N3m. N 2).

8.3.4. lMyckoBble xapakTepucTunku 6e3 ydeTa HacbILLEHNST BEIYUCASIOT Mo hopmyram

Ty (s =2 tm
" 2

a5 = 22203120508, (5,

M

R (S;) =313 (S)R(S,)107
8.3.5. lNyckoBble XapakTepUCTUKM C YYETOM HacbILLEeHUs OnpeaensoTes crnegyowmm obpasom. Mo n.8.4 HaxoauTes Tok
cTaTopa C y4eToM HacbIlweHns 7. (5;). MOMEHT ¢ y4eToM HacblleHns onpenensaeTca no dopmyne

2 2
Lo U8 !
MM(SI-FM(S!-)[ *:;&E;,))] — [Pm_m[ j“-] .

z

H

2
1-5; i
+|.1_SJ|PI[05.VH[ Hm] M|1_S:'|+Pntex(1_gi) :
’

8.3.6. [na pgBuratener C NOALMUNHUKAMM KayeHMs BeNUYMHy BpallalolLlero MOMEHTa MOXHO Onpefenutb nyTem
HEMOCPEACTBEHHOTO WM3MEPEHMSI C MOMOLLLIO AMHAaMOMeTpa WM TopcuomeTpa. MamepeHHble 3HadeHMst MOMEHTa Mpu

PasnUuUHbIX  3HAYEHUsX f; W L/(f) COOTBETCTBYIOT MOMEHTY [ABUratensi Mpy CKOMbKEHUM Sz-=£ M HanpsbkeHun
H
T F.
i) - 24
S

!

MOMEHT Npu HOMUHANBEHOM HaNPSXXeHUU BbIYUCIIAIOT Mo copmyne n.8.3.5.

8.4. BrivsiHne HacblweHns nyTen NOTOKOB pPacCesHUs Ha BenuYvHy WHAYKTUBHOMO COMPOTMBIEHUS U TOK cTaTopa MOryT
ObITb YyJTE€Hbl MO AaHHbIM OMbITa KOPOTKOTO 3aMblKaHWsl MPU HOMUHANBHOW 4acTtoTe. [nsi 3TOro BbIYMCASIOT 3HAYEHUs
WHOYKTUBHOMO COMPOTUBMNEHNS KOPOTKOrO 3aMblKaHUS NPW PasHbIX TOKax.

U
X -
L

- cos? Py

W onpefensioT 3aBUCUMOCTb OT Toka Xy = f(Iyy) (HepT.d)

X A

G
Lae fa:x Loac Imp

YepT.5
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McxogHbIMW  faHHbIMU  ANS  OnNpeferneHnsl HacbILWEeHHOro 3Ha4vyeHus Toka cTatopa Mnpuv HOMUHANbHOM  3Ha4YeHuu
HanpsHKeHUA NPU AaHHOM CKOMbXEHUW S; ABMATCA M3MEPEeHHble BenuuuHbl U, (5.}, I,(8), A (5. MNo atum BenuymHam

onpenendrT cConpoTUBIIEHUA

z, (5 - 290 ey e x sy,

IS
‘E;' (Si)
3*{:‘2 (SJ':' 7

X, (50 =225 - RIS -

B onbiTe TpexdasHOro KOPOTKOro 3amblkaHust I, =14 (),

Bp(si) =

Ry (5) = R(Sy) M XL (50 = A(5))-
Tok npu HOMUHANbHOM HanpsAXeHun be3 ydyeTa HacblleHna [ paBeH

UH
Z,(8)
Mo Tokam I;,. n [ HaxogAT HacbllWeHHOEe 3Ha4vYeHne MHOYKTUBHOIO CONpoTUBIIEHUA XM (S!-:l B NepBoOM I'IpI/I6J'IVI>KeHVII/I no

yeprT.5.

Koy (5, = X, (5) % .
K r
Mo HaAEHHOMY 3HAYEHWIO X . (S;) M BeNMuMHe R,(S;) HaXoAsT Z._ (S;) W 3HAYEeHWe ToKa CTatopa Mpn HOMUHAMBEHOM
HamMpPsHKEHUN C YYETOM HACbILLEHWSI B NEPBOM MPUBIMKEHUN [ (S,). [lanee HaxoasT KOPPEKTUPOBAHHOE 3HauYeHNe X .. ()
M BTOpPOe MpUBNUKeHWe Toka 7. (5). Pacyer noBTOPsIOT 4O Tex nop, noka HOBOE 3HaueHWe Toka ByaeT OTnM4aThCst ot

npedblayliero He 6Gornee yem Ha 2%. HaiigeHHoe 3HaueHMe Toka crnegyeT MPUHATL 3@ 3HAJYeHWe Toka cTatopa npu
HOMWHAIIbHOM HaMpPsKeHWUN C Y4eTOM HacbILeHNns 7. [5;)

8.5. OnpepeneHne MakCMManbLHOro MOMeHTa

MakcnmanbHbI MOMEHT MOXET ObITb onpegeneH metogamm no n.8.1 (1-9) n No cxeme 3aMeLLEHUS C O4HUM KOHTYPOM Ha
poTope.

8.5.1. MakcuMmMarbHbIi MOMEHT MO CXEMe 3aMeLLeHns 4epT.6 cneagyeTt onpegenatb no opme 4 npunoxenuns 1. Pacyet
Npou3BOAAT AN CKONbXEHUS

R
& = 2

w2 2
Rlp+X2

8.6. OnpepeneHne MMHUMaNbLHOro MOMeEHTa

MuHMManbHBIM MOMEHT cnefyeT onpefenaTs Metogamu no n.8.1 (1, 2, 4), a Takke C NOMOLbLID TapupoBaHHOW
aCUHXpOHHOM MaLwmHbl no FOCT 11828.

Ecnn MMHMManbHbIN MOMEHT, ocobeHHo npn HannMyinn ¢BHOBbIPAXXEeHHbIX CUHXPOHHbIX MpoBaJyioB, onpeaeneH npu
NOHMXEHHOM HalnpsaXeHuu, To And nepecyeTta ero K HOMMHalibHOMY HanpAaXeHuo peKkoMeHOyeTCA onpenenntb nokasatellb
cTeneHn 3aBMCUMOCTUN MUHUMAlIbHOIToO MOMEHTa OT HanpsaXeHu4d. D,J'Iﬂ 9TOro cnenyet onpenendatb MUHUMAITbHBbIA MOMEHT npu
HECKOJTIbKUX (He MeHee 2) Hanpsa>XXeHnAax N BbIMUCITNTb NOKa3aTeslb CTerneHu, KOTOprIZ 00blYHO OonbLue 2.

8.7. UcnbiTaHue Ha KpaTKOBPEMEHHY0 Neperpy3Ky no BpallarowemMmy MOMEHTY

8.7.1. NcnbiTaHMe Ha KpaTKOBPEMEHHYIO Neperpysky Mo Bpaijawowemy MomeHTy nposogdat no [OCT 11828 B Tex
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cryyasix, Korga aTo 3anmcaHo B TEXHUYECKOW JOKYMEHTALMM UMK eCNN 3HAYEHUE MaKCMarnbHOro MOMEHTA, ONpeaeneHHoe B
COOTBETCTBUM C TpebOBaHNAMU HACTOSILLEro cTaHaapTa, He npesbiwaeT 1,7 HOMWHaNbLHOrO Ans obblvHbIX ABUratenen un 1,6
HOMUWHanbHOro ANsl ABuratenierd ¢ NMOHWXKEHHbIM MYyCKOBbIM TOKOM (He Gonee 4,5-kpaTHOro 3Ha4eHWsi HOMWHANbHOW CUMbI
ToKa).

8.7.2. Harpysky yBenuumBaloT NocTeneHHo A0 3Ha4YeHi, COOTBETCTBYOLWMX 1,6 U 1,5 HOMUHANBHOIO 3HAYEHNA MOMEHTA.

8.7.3. [Buratenb cuvTaloT BblAEPXKaBLUMM UCMbiTaHWe, ecnv OH 6e3 OCTaHOBKM WM PE3KOro M3MEHEHWUs 4acToThbl
BpalleHNs BblOepXKMBAET BpaLLalownin MOMEHT, COOTBETCTBEHHO MPEBbLILLAKOLLNA HOMUHAMbHLIN Ha 60 nnn 50% B TevyeHne
He meHee 15 c.

8.7-8.7.3. (BBegeHbl gononHuTensHo, Mam. N 1).

9. 9KCNEPUMEHTANBbHOE ONPEAENEHUE MAPAMETPOB
CXEMbI 3BAMELLEHNA C OAHUM KOHTYPOM HA POTOPE

9.1. lMpun obpaboTke pe3ynsTaToB UCMbITAHUA, YKa3aHHbIX B HACTOsILeM pasfene, NPUMEHSEeTCA cxema 3amelleHus C
HaMarHM4nMBarLLMM KOHTYPOM, BbIHECEHHBLIM 3a aKkTUBHOE CONpPOTMBIEHUe a3kl cTaTopa (4epT.6). [lonyckaeTcs NpuMeHeHne
T -06pasHoi cxemsl. [Mpn 3TOM MHAYKTUBHOE CONPOTUBIEHNE paccesHna 0BMOTKM cTaTopa onpegensetca no [OCT 10169.

I
L. Rip
¥ —1
A

p. g Xa
Ly

R i
y

YepT.6

MapameTpbl HamMarHM4YMBAOLErO KOHTYpa CXeMbl 3aMeLLeHUs1 OMNpeaensoTcsi U3 OnbiTa XonocToro xoga. NMapameTpbl
paboyero KOHTypa onpeaensaTcs U3 onbiTa Harpy3kn NpyM HOMUHANbHOM UITM MOHWXEHHOM HamMpsKeHUN, N3 OnbiTa KOPOTKOro
3aMblKaHMst NPU MOHWKEHHOW YacToTe, OMbITOB XONIOCTOro Xo4a Mpu MOHWKEHHOM HarnpsiKeHUM M KOPOTKOrO 3aMblkaHWUsi Npwu
HOMWHarbHOW YacToTe.

(NameHeHHast pegakums, Mam. N 2).

9.2. Mpu pacyeTe napamMeTPOB HaMarHUYMBAIOWEro KOHTYpa MO AaHHbIM OfbiTa XONOCTOTO XO4a NpU [AaHHOM
HanNPSPKEHUN MCMONb3YIOT HaMarHM4YMBAaIOLWMWA TOK I, = I sin gy NOTEPW B CTanu ctatopa M akTMBHOE CONpoTMBIIEHME a3kl

0bMmoTKM cTaTopa. [Npyu HU3KNMX HanNpPsHKEeHUSAX HamarHWYMBaloLLMIA TOK onpedensieTcs Mo KacaTenbHOW K KpUBOW 7, = #(7/;],
npoxoasiuei Yepes Havarno KoopauHaT, NoTepy B CTanu onpeaenstoTcs no pasa.4.

PacueT npoussoguTca no cdopme 1 npunoxeHuss 1 AnNsS HOMMHANBHOMO HAaMPSKEHUS M HAaMPsHKEHWs!, MPW KOTOPOM
MPOU3BOAUIMCL OMbIThI ANA oNpeaeneHnst napameTpoB paGoyero KOHTYpa: Harpyski, KOPOTKOTO 3aMblKaHWs! NPU NOHKEHHOM
YacToTe, XONOCTOro XoAa Mpw NOHWKEHHOM HamnpsHKEHUU U KOPOTKOrO 3aMblKaHUsi MPW HOMUHAMNbBHO YacToTe.

9.3. [ina onpepeneHvsi napaMeTpoB paboyero KOHTypa U3 onbiTa Harpy3ku NPOBOAMUTCS OMNbIT HArPY3KkuU NP HOMUHATNBHOM
UMU NOHWKEHHOM HanpsPKeHWU MNpyu HOMMHANbHOM TOKE, CKOMbXEeHWEe MNpU 3TOM He AOMMKHO MpeBbilaTb KpPUTUYECKOTO.
N3mMepstoT HanpspkeHue, TOK, NOABOAMMYH0 MOLLHOCTb, CKOJSIbKEHME M ConpoTuBneHne o6MoTkM craTopa. o M3MepeHHbIM
BENUYMHaM Mo chopme 2 NpunoxeHus 1 onpedensioT napamMeTpbl paboyero KoHTypa. B crnyyae, ecnu onbIT npoBoguncs npu
MOHWXEHHOM HanpsKeHUW, NapameTpbl HaMarHUYMBAKOLLEro KOHTypa Ans pacyeToB No dopmMe 2 A0SHKHbI GpaTbes Npu Tom
e HanpskeHuu.

9.4. MNpu onpegeneHuy napameTpoB paboyero KOHTypa U3 OMbiTa KOPOTKOTO 3aMblKaHMsi MPU MOHWKEHHOW YacToTe
MPOBOAMTCS ONbIT KOPOTKOrO 3amblkaHusA Npu Yyactote 5 My ¥ HOMUMHANBHOM ToKe. [Nsi MOBbILEHUS] TOYHOCTU OnpeaeneHus

5000
pabouynx XapaKTepUCTUK PeKOMEHAYeTCs BbIGMpaTh YacToTy nuTaHus 3 ycnoeust J £ ——=Kp;
CT
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rae k., - BbICOTa CTEPXKHA UNWN PACCTOAHNE MEXOY BEPXHEN KPOMKON BEPXHEro CTEPXKHSA U HKHEN KPOMKOW HUKHENO CTEPXKHA
05151 pOTOPOB C ABOWHOW KNETKOW, MM;

Kp - KOSd)(*)I/ILlI/IeHT, paBHbII7I OTHOLUEHUIKO yOeribHOro ConpoTuBieHna Mmatepumana obMOTKN 1 yOenbHOro conpoTuBieHns

Meau.

[Mpu onbiTe N3MEPSAOT HanNpsbkeHWe, TOK, MOABOAMMYHK MOLLHOCTb, YacTOTYy U COMPOTMBIIEHME OOMOTKM cTaTtopa. Pacuet
napameTpoB NPou3BOAAT No popme 3 npunoxeHus 1.

(MN3meHeHHas pegakums, N3m. N 2).

9.5. OnpepeneHve napameTpoB paboyero KOHTypa U3 ONbITOB XONIOCTOro XoAa NPU NOHWXKEHHOM HanpPSXXeHUU U
onbiTa KOPOTKOro 3amMbIKaHUA MPU HOMUHANbLHOW YacToTe

MyTem nNNaBHOrO yMEHbLUEHWUSI HANPSKEHWST NPW XONOCTOM XOA€E ONpPeAensitoT MUHMMArbHOE HanpsbkeHUe, Npu KOTOPOM
aBuraTenb ewe paboTaeT ycTonumBo. [lanee npu 3TOM HaMPsKEHUN U3MEPSIIOT TOK, NOABOAMMYH MOLLHOCTb, CKOMNbXEHWE U
conpoTuBneHne o6MOTKM cTaTopa. 3aTeM CHMMatOT ABE TOYKM KOPOTKOrO 3aMmblKaHWsi NpyM HOMWHAanNbHOW 4YacTtoTe - npu
HOMWHaNbHOM TOKE M MPU TOKe, PaBHOM TOKY MpeblayLLiero onbiTa XonocToro xoaa. M3amepsiioT Te e BEnuYMHbI.

PacueT napameTpoB paboyero koHTypa npousBogdatr no dopme 2 npunoxeHuss 1. WHOYKTMBHOE COMPOTMBIEHME,
COOTBETCTBYIOLLIEE HOMUHANBLHOMY TOKY CTaTopa, BbIYMCAAT No hopmyne

& (L
o) =X2uu)—;f:;*§ ,
-0

roe X,(/;) - 3Ha4eHne ', npu onbiTe xonocToro xoaa, OM, paccumtaHHoe no dopme 2;
X (1) - peakTMBHOE CONPOTMBMNEHNE KOPOTKOrO 3aMblkaHusi, OM, Npy HOMWUHANBLHOM TOKE;

X,.(I5) - PeaKTUBHOE COMPOTUBIIEHNE KOPOTKOrO 3aMblkaHus. OM, NPy TOKe, PAaBHOM TOKY XONOCTOrO XoAa B npe/blayLiem
onbITe.

10. ONPEOEJNIEHNE YACTOTHbLIX XAPAKTEPUCTUK

10.1. Tlog 4acTOTHOW XapaKTEPUCTUKON MOHMMAETCs 3aBMCUMOCTb KOMMIIEKCHbIX 3HA4YeHWWn TOoka cTatopa 7 OT
CKOMBbXEHNS MPU HOMUHAIbHbBIX 3HAYEHNSAX YaCTOTbl U HANPSHXKEeHUS.

10.2. YacToTHasa xapakTepucTmka MoXeT ObITb NonyyYeHa u3 OnbITOB:

HenocpeACTBEHHOW Harpysku npyu HOMUHaNBLHOM HanpsXXeHuu;

nycka gsuraTensi, COnpsKEHHOro ¢ YCTPOMCTBOM C 6OMbLLIMM MOMEHTOM UHEPLUN;

Tpexda3HOro KOPOTKOro 3aMblkaHWs NPU PasfMYHbIX YacToTax;

HeI'IOCpeﬂ,CTBeHHOIZ Harpy3ku npu nOHMWXeHHOM HanpsA>XeHnu.

D,J'IFI BbI4YUNCIIEHUA pa60q|/|x N MYCKOBbIX XapakKTepUCTUK HYaCTOTHAA XapaKTepuctrka MOoxeT ObITb nony4yeHa no AaHHbIM
TpeXx OnbITOB:

xonocToro xoaa ( 5 =0);
KOPOTKOrO 3amblkaHusa (5 =5, =1);

Harpyskn (S 55 £5g), NpuyeM Ans onpefeneHnst Harpy3ouHOW TOYKM MOryT ObiTb MCMONb3OBaHbl BCE METOAbI,
yKasaHHble B pas3a.”.

Ons onpepeneHnda paﬁoqu XapakKTepuUCTuk pekomMmeHayeTcAa onpenendatb YaCTOTHYK XapaKTepPUCTUKY nnbo no OBYyM
TOYKaM:

xonocToro xoaa (5 =0);
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Harpy3ku (5 £ Sy £ S ), M6 No Tpem, A06aBMB K NEPBLIM ABYM TOUKY MPU 5 = Sy, .

I'IpmmeanVle. SH - CKOIbXeHune npu HOMMWHanNbHOM Harpyaske, Sn - MPOMEXYTOYHOE 3Ha4YeHNe CKOJTbXXEHUA.

10.3. AkTvBHas I, U peakTUBHas I, COCTaBMsIOLLME YACTOTHOWM XapakKTepuUCTUKKN (HEPT.7) CBA3aHbI C NapamMeTpamm CXem
3ameLleHuns (4epT.6, 8) onst nobdoro CKoNbXeHMs1 COOTHOLLEHUSMI

Uig ¥
=1, - pr ,
1+ Rlp y
rae Uyy - hasHoe HOMUHAMLHOE HanpsikeHue, B;

Ry, - conpoTuBreHve casbl obmoTkn crtatopa, OM, npu MNOCTOSIHHOM TOKe, MPUBEOEHHOE K pacdeTHoW pabouyen
TemnepaType;

¥ - NornHasa nNpoBOoAUMOCTb, Cwm, ,D,ByXKOHTypHOVI CXeMbl 3aMelleHnda aBuratend 3a akTMBHbIM COMNPOTUBIIEHUEM 0obMOTKM
cTaTtopa, onpegendemMasa no cbopmyne

) , 5 5
Y=gu iyt +

JS-Xo +Ry Sy +Ryy

Yept.7

MapameTpbl CXeMbl 3aMeLLEHNs R, Ko;, aKTUBHYIO g, W PEaKTUBHYIO &, NPOBOAMMOCTU OMPEeAEensaloT no dopmynam,
npveBegeHHbIM B nN.10.4.

10.4. Mo paHHbIM N.10.2 ANA CKOMBXEHWN & =10, S5 &5, iSKp, S, =10 onpegenuTb MOMHble ), aKTUBHbIE g, U
peaKkTUBHblE & NPOBOAMMOCTU CXEMbI 3aMELLEHNS.

: I |
e g Bl = m k),
UCIJ!' - R]_!- Fi
roe Uq,!- - hasHoe HanpsXeHue B onbiTax, B;

Ry; - conpotusneHve dasbl 06MoTKM cTaTtopa, OM, BO BpEMS OMbITOB;
Ii =1y = jl,; - TOKM CTaTOPa, A, N3MEPEHHBIE BO BPEMS! OMbITOB.
MpoBoanMocTH g;, &, CM, MOXHO TaKxe HanT1 no dopmynam:

E.

1

R} + X2

1

Ei T
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Ctpanuua 25

_ 4
B RE+ X7
2o’
Fy o= ;12 ~ Ry,

1
2 2
X, =z} -R7,

I7..
roe Z; = —¥

5
MOLLHOCTb F; U TOK {; AOMKHbLI COOTBETCTBOBATL PEXMUMY UAEANTbHOIO XOMOCTOro XoAa, Koraa

By =B ~B. .+ im = fysin g
10.2-10.4. (M3meHeHHas pegakums, Nam. N 1).

10.5. Bbl4McnunTb NosHble NPOBOAMMOCTY KOHTYPOB POTOPa AMs CKOMbXEHUA 5 =5, U 53 = 5,
81~ 8 = gn 8w T T By,

g1 ~Jb = gp ~gm S ~bp)-
10.6. OnpeageneHne KonuM4ecTBa POTOPHbLIX KOHTYPOB CXEMbl 3aMeLLEHNSsI

Bbluncnvtb Koo pULMEHTI

B=bc-ad,

C-ab-d*-

Ecnun g =, TO cxema 3aMelleHns UMeEeT HE MeHee AOBYX POTOPHbIX KOHTYPOB, €CJlIn £ = (], TO CXeMa 3aMeLlleHna nmeet

O[VH POTOPHbIA KOHTYP.

(NameHeHHas pepakums, Nam. N 1).
10.7. MNapamMeTpbl CXeMbl 3aMeLLEHNSI C OOHUM POTOPHBLIM KOHTYPOM

Em
Ry =2
VI
Em tom
&
K=
VI
Em b
2157
B =——>
gl T
Sz
X2=7E;1 L ;
gi +&

10.8. MapameTpbl ABYXKOHTYPHOM CXEMbI (4epT.8)
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CTtpanuua 26

I
L Ry
’ S »
Xm Xz X2z
Up
Res Raz
Rom 3 3

YepT.8

Ry X

m

- onpegensitoT no n.10.7

m

rae KoadMULUMEHTsl A, 1 B; onpenensoT no opmynam:

B-+B? -44C.

Py = oA

o)
P2 =E_B1;

4 = (€282 ~BaBa)BT + 55
1 2 ’
=3 (B —Pa)

4 = (825~ BgB1)(BE + )

2 3
S3 (B ~Py)

nunbo BbIMMCNAOT nTepaLmMoHHbIM METOLOM MO LIMKINYECKON CXeme

51 +BY
1
|3§K+1) _ 81( D ¥
(=H) 7Y
EJIK
1
(EH) L (EH) gflﬁ)F .
AR =gl B ]
1 1 (]
1
. 32A1(K+1) .

(x+H) G TEHD) .
gy TJBTT mgy by - ;
5 B

1

B _ ESK”.S )

E Ry "2
p]

ggrﬁl)

)
&

(6] (x4
AT =ET
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B nepsom uukne (K = O)A2 =pBo =0. ONA nonyvyeHus MOCTOSIHHbIX 3Ha4YeHWn 4 w  pgoctatodHo 50-100 umknos.
[JonyckaeTcs Ans BbMUCIEHNSA 4, B, NPUMEHEHNe APYIMX MeTOO0B.

10.9. MNonHyo NPOBOAMMOCTbL 3 A1 NM0OOro CKONMbXEHUS poTopa AN OAHOKOHTYPHOWM CXEeMbl 3aMELLIEHNST pacCYUTbIBaOT
no coopmyne

anda ,D,ByXKOHTypHOIZ CXeMbl

& . &
S + Ry g+ By

Y= = byt =g-jb.

10.8, 10.9. (M3meHeHHast pegakuumsi, Uam. N 1).

10.10. CocraBnsitolme 4acTOTHON XapakTepucTukn i, U I, Haxomst no n.10.3. 3HayeHuss y MPUHMMAlOT MO OJHOW U3
dopmyn n.10.9 B 3aBUCUMOCTM OT NpuHATON Mo n.10.6 cxembl 3ameLLeHus.

YacTtoTHas XapaKTepucTtnuka Mmoxet ObITb pacc4yuTaHa Cc NoMoLLbio crneayrowmx 3aBUCUMOCTEN:

£
R=—=—+R,,
g2 kb2 1p
b
L= 7
ge+h
;- UsaR

UpnX
PRl g2
10.11. ,D,OﬂyCKaETCFI onpenendTtb 4acTOTHble XapaKTepUCTUku bonee 4yem no TpeM TO4YKamMm C YyBeJimM4YeHnem ducna
KOHTYpPOB poTOpa. B atom Cchny4dae napamMeTpbl CXeMbl 3aMelleHnd cnenyet onpenendartb n3 CUCTeMbl ypaBHeHI/II;I

A48 A8 . A8 ’
JEHP G TP JS+ By
roe i =1, 2 ... - NHOEKCbI NUCXOOHbIX TOYEK YaCTOTHOM XapaKTEPUCTUKN.
10.12. MNyckoBble U paboyne xapakTepUCTUKM crnedyeT onpefensTb MO YaCTOTHOW XapaKTepUCTUKE C UCMONb30BaHMEM
MeToAa oTAenNbHbIX NOTeEPb MO dopMynam, NpUBEAEHHbLIM HUXKE.

M-S L

Mogaynb nonHoro Toka, A.

KoadhdbnumneHT moLHoCTU

MNoaBogvmast MOLLHOCTb, KBT

B =30 gl cos @107
[anee pac4yeT npoBoaAT no pasa.7 unu pasa.s.

L‘|aCTOTHyIO, pa6o'-w|e N MYCKOBbI€ XapaKTePUCTUKN peKoMeHOYEeTCA pacCHnUTbiBaTb C NepeMeHHbIM WaromMm no CKOJIbXXeHUK
AR

11. ONPEOENEHWE AOBABOYHbLIX NOTEPb

11.1. ,D,O6aBO'~IHbIe noTepun AenAaTcd Ha ,D,OGaBOLIHbIe NnoTepn XonocCToro xoaa Pmﬁ.ﬂ n ﬂOGaBOHHbIe noTepu npu Harpyske
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B -

[0006aBOYHbIX noTepb OCHOBHOW 4acTOoTbl Pmﬁ.l 1 BbICOKOYACTOTHbIX 4O0ABOYHbIX noTepb OT BbICLLUNX rAPMOHUK NonA Pmﬁ.v-

11.2. [Jo6aBou4Hble noTepn XOJ1I0CTOro Xoda onpegenarTcA MeTogoM CKadka rucrepesuca. MCI'IbITyeMbIVI aBuraTtenb,
BKMIOYEHHbIA Ha HOMWHAsbHOE HanpsXXeHwe, BpallalT JUHAMOMETPOM WKW TapuUpOBAaHHOW MaLUWHOW MOCTOSIHHOIO ToKa C
4acTOTOM BpaLLEHUA OKOJTIO CUHXPOHHOWN. PeKomer,yeTc;l NPOBOAUTbL U3MEPEHNA B S TOUKaxX MNpU YacToTe BpalleHUs Bbllle U
HWXE CUHXPOHHOMN. I/IamepmoT n0Tpe6nﬂemyro MOLLHOCTb, MOMEHT W CKOIbXeHue. |_|pI/1 CUHXPOHHOM YacToTe BpaLleHusi
NM3MepsoT TOK cTatopa, Jarnee npu OTKIIIOYEHHOM OT CeTW ABuraTternie npu CUHXPOHHOW 4acToTe BpalleHUs U3MepsitoT
MOLLHOCTb AMHaMOMeTpa, paBHYHD MeXaHU4YeCKMM MnoTepAM WUCNbITyeMoro aAsuratens. lMocne OTKNOYEHUA M OCTaHOBKM
aBuratensa n3MeparT conpoTmuBieHne 0oBbMOTKM cTaTtopa.

MepBble BXOAAT B MOTepu B CTanu, onpefensemble M3 OnbiTa XOMOCTOrO XOA4a, BTOpble NPeACTaBnsioT CyMMYy

MowyHocTb, noagBogMMas U3 ceTu, N MOLLHOCTb Ha Bany gnHamMmomMeTpa CTPOAT B 3aBUCUMMOCTU OT CKOJIbXXEHUA ('-IepT.g).
otn npsAmMble OTCEKakT Ha OCKU opAuHAaT MNPU CKOJIbXEeHWW, paBHOM HYIO, HEKOTOPbIE OTPE3KU, O6yCJ'IOBJ'IeHHbIe ABneHnem
rmcrepesuca. Cepe/J,MHa BEpXHero oTpe3ka gact CyMmy OCHOBHbIX NOTepb B CTaln PE:T_DCH MU notepb B Meau cratopa Fy

cepeanHa HMXHEro oOTpe3ka [act CymMmmy 006aBOYHbIX noTepb XOJNOCTOro xoda WM MeXaHU4YeCKMX MnoTepb UCNbITyemMoro
aBuratens.

A

T Femoen® Prty

+ Poodo* Prex

YepT.9

Foroen = Woroen T Ha) ~

(A€ Ao + By ONPEOensioT no 4epT.9, F, PaccyMThiBaloT MO M3MEPEHHbLIM TOKY U COMPOTUBIEHNIO

PEDE.D = (Pmﬁ.ﬂ +P]‘\‘[E!X)_PMEX )
rge P;IIDE.D + me onpenendrT no HepT.9, me - 3 ONbiTa XOJIOCTOro Xxo4a npu OTKIMKYEeHU UCnbliTyeMOoro asuratens.

MpaBuUnbHOCTL pesynbTaTa NPoBepPSoT No opmyne

£

CT.OCH

+ Pmﬁ.ﬂ = ‘FE:T'
(MN3meHeHHas pegakums, Nam. N 1).

11.3. HarpysouHble fob6aBoyHblie noTepu asuratenen ¢ K.I.[. He Bbilwe 85% onpenensioT METOLOM HENOCPEACTBEHHOW
Harpy3ku. [lo6aBouHble notepu pasuratenen c¢ K.I1.O. Beiwe 85% onpegensitoT MeTOAOM B3aUMHOM Harpysku C
UCMNOMNMb30BaHMEM TapUpPOBAHHOW AaCMHXPOHHOW MaluHbl C (a3HbIM POTOPOM [BOWHOIO MNWUTaHUsl, MEeToAOM ObpaTHoro
BpALLEHUS U METOAOM CUHXPOHHOIO KOPOTKOrO 3amblkaHus (4ns asuratenen ¢ goa3HbiM pOTOPOM).

11.3.1. Tpu onpegeneHun O06aBOYHLIX MOTEPb METOOOM HEMOCPELACTBEHHOW HArpysku AOMOMHUTENBbHO M3MEPSIOT
COMpOTUBIMEHNEe OOMOTKM cTatopa Ans Kaxaon Todku. OnbIT NpoBOAAT OOHOBPEMEHHO C OMbITOM CHATUSA paboumnx
xapaktepuctuk. [lobaBoyHblE NOTEPU pacCUUTLIBAIOT MO hopmyrne

Pmﬁ =SH-RB)-(hy*+Bo * it A )
roe PMI - NoTepu B Meaun crtatopa, KBT, paccynTaHHble N0 USMEepPEHHbIM TOKaM U CONPOTUBIIEHUIO 0OMOTKM cTaTtopa,

£, - MOTepu B KOHTYpax potopa, KBT, paccunTaHHble N0 UBMEPEHHOMY CKOMBXEHMIO.

3TN noTepu CTPOAT B 3aBUCMMOCTM OT kBagpata mMoMeHTa (4epT.10). MeToOdoM HauMMeHbLUMX KBaApaToOB HaxoauTCs
npsiMasi, oTcekaloLLas Ha OCU OpaANHAT HEKOTOPbLIN OTPE30K E
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Pos =aM?+B,
roe & - yrnoBow Ko3tULNEHT NPAMONR;
A4 - MOMEHT.
Faod .
Pooi *F (Mg
a,
0 M2
YepT.10

Mo 3KcrneprMeHTanbHbIM TOYKAM W YpaBHEHMIO MPSIMON HaxXoAsaT KO3(MUUMEHT Koppensuun. Ecnu koadduumeHT
koppenauun Gonblue unu paBeH 0,9 M KOIMMUUMEHT & MOSNOXKMTENEH, MOMYYEHHYI0 NPSIMYI0 NapannenbHO NepeHocsT B
Ha4yano KoopAauHaT M Mo Hew onpeaensioT gobaBouHble noTepu. Ecnu koadduuMeEHT koppenauun medblie, Yyem 0,9 -
0TOpAacbIBAOT HaUXYALY TOYKY UM MOBTOPSIOT pacuyeT. Ecnu npu aToM KoadhdpuumeHT Koppensummn BospacteT Ao 0,9 unu
Gonee, TO WCMOMb3ylOT BTOPOW pacyeT, ecnyv He BO3pacTaeT WM HaKMNOH oTpuuaTterneH, TO WCMbiTaHWe cyMTaeTcs
HeyAOBMNeTBOPUTESbHBIM U JOMMKHO GblTb NOBTOPEHO.

I'IpM NOBTOPHbIX UCTbITAHUAX CTPOAT 3aBUCMMOCTb MOMEHTA OT 3MEKTPUYECKOM MOLLHOCTU MPY NOCTENEHHOM YBENUYEHUN
Harpysku. Ona kaxgon cepun MnokasaHuM CTPOUTCA MOMEHT B 3aBUCMMOCTM OT 3NEKTPUYECKOM MOLLHOCTM U cnegyet
ncnosb3oBaTb cpeaHee 3Ha4YeHne 3TUX KpUBbIX.

(NameHeHHas pegakums, Nam. N 2).

11.3.2. Mpu onpegeneHun [06GaBOYHBIX NOTEPb METOOAOM B3aWMHOMW Harpy3ku MUCMbITYEMbIA ABWUraTtenb COeauHSIT
MEXaHW4YeCckn C TapupOBaHHbIM ABuratenem c asHbiM potopoMm. ObGa gBuratens nNUTalTCA napannenbHO OT OAHOro
nctodyHnka. C MOMOLLBI HEe3aBUCUMOrO PEeryrniMpyemMoro WCTOYHMKA HU3KOW 4YacToTbl, NUTaloWwero ¢asHbii poTop,
yCTaHaBMMBaT HOMUHANbHYIO Harpy3ky UCMbITYEMOro 3MeKTpoaBuraTtens npu obwem koadduumneHTe MOLLHOCTM BnnskoMm K
1. ViamepstoT o6LLyl0 MOLHOCTb (BaTTMETPaMW WU CHETYMKOM JHEPrMun), TOKM cTaTopa ABYX MalluH, COMNPOTMBIEHUS
06MOTOK cTaTopa U coeanHUTENbHBLIX NPOBOAOB. ONbIT NPOBOASAT OAHOBPEMEHHO C OMbITOM CHATUA pabovmx XapakTepUCTUK.
[ob6aBoYHble NOTEPU NPU HOMUHATBHOWM Harpy3ke onpeaensoT no chopmyne

Fps =H — _Puoﬁ.cp -,
roe B - MOLLHOCTb, NOABOAVMAs U3 CETU, KBT;

£

w1 -~ CYMMa nortepb B MEQU CTaTopa ABYX MalUWH N B COEANHUTESbHBLIX NpoBoAax, kBT;

Fpsg - pobaBoYHbIE NOTEPU B ABUraterne ¢ oasHbiM pOTOPOM, KBT;

B, - CyMMa noTepb B CTany U MEXaHU4EeCcKnx ABYX SMeKTpoABuraTeneit, npakTu4ecky paBHasi NMoABOAVMON MOLLHOCTM
MNPV CKOMNBXEeHUW, PaBHOM HYINIO (HYNEBOW YacToTe NUTaHUsA poTopa), KBT.

[ob6aBo4yHble noTtepu B TapnpoBaHHOM OBuraterne c q363HbIM poTopomM moryTt ObITb onpepeneHbl Npnu UcnblITaHM AaHHbIM
MeToO0M OBYX OAMHAKOBbIX MaLllWH C (*)a3HbIM POTOPOM B aCMHXPOHHOM UMM CUHXPOHHOM peXume.

(NameHeHHas pepakums, Nam. N 1).

11.3.3. Onpepenenne pfob6aBoyHbIX MNOTEPL MeTOAOM o6paTHOro BpalleHWs npegycmaTpmBaeT pasgenbHoe uX
onpefeneHye oT OCHOBHOW YacTOTbl M BbICOKOYACTOTHbIX. [lo6aBOYHbIE MOTEPY NPU HOMUHANBHOW Harpy3ke onpeaensitoT Ans
TOKa cTaTopa paBHOro

1=4i2-1,

roe fp - TOK XOnoCTOoro xoaa, A.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 7217-87 MaLuuHbl anekTpuyeckne Bpalyatlumecs. [isurateny acuHxpoHHble. Metoab! ncneitaHni (¢ UameHennsammn N 1, Ctpanuua 30
2)
FOCT om 25 mapma 1987 2. Ne 7217-87

[o6aBo4Hble NOTEPM OT OCHOBHOM YacTOTbl F5; ONpPeaensioT npu BbiIHYTOM pOTOpe, MNpuM 3TOM OCTarbHble

KOHCTPYKTUBHbIE YaCTu (I'IOﬂLIJVII'IHVIKOBbIe WNTbl ”n JJ,p) OoCTalTCs Ha cBOMX MecTax. Ha cTaTtop nogarT MNOHUMXeHHOoe
HanpsxeHune, namepAarnT MOLWHOCTb, TOKM U cOnpoTuBIieHne 0OMOTKM cTtaTtopa nocne KaXKgom TOYKM Harpy3ku. CHumatrot 4-6
TOYEK NMpu TOKax oT 0 4O HOMUMHarbHOrO. I'IOTele onpenendrT no (bopmyne

Frs1 = ~Fn
roe A - NoABOAMMAs MOLLHOCTb, KBT;

£ - N0oTepu B Mean ctaTtopa, kBT, onpegerneHHble No NAMepeHHbIM TOKaM U CONPOTUBIIEHUIO.

I'Ile onpegeneHnn  BbICOKOYACTOTHbIX ,D,O6aBOLIHbIX noTepb MeToaoM 06paTHOFO BpaLleHnda I/ICI'IbITyeMbIIZ
anekrpoaBuratesnb npu NOHM>XXeHHOM HanpsXXeHnn BpallaloT C CVIHXpOHHOVI yacToToun BpaLleHnd npoTne nona guHaMoMeTpOM
mnnn KaJ'IVI6pOBaHHOI7I MaLUMHOM MeHbLlen MolHOCTU. YacTtoTa BpalleHna MoxXeTt ObITb onpeneneHa CTpO6OCKOI'II/NeCKVIM
mMeTogomMm unun LI,I/I(prBbIM TaxoMeTpoMm. I/I3mep;|+0T MOLLHOCTHK, noABOAUMbIE K CTATOpPy M pPOTOPY, TOKM U CONpPOTUBIIEHUNE
0OMOTKM cTaTtopa nocrne Kagomn Toukn. CHumatoT 4-6 Tovek npn NSMEHEHUN TOKa OT HOMUHAlIbHOIro Ao 0. Bbicoko4acToTHble
ﬂO6aBO‘-IHbIe noTepun BbIYUCTTAKOT NO (bopmyne

Frogy =~ B - (A~ Hy ~ Fpeads

rae 7 - MOLWHOCTb, KBT, NnoaBoAvMas K poTopy npu Toke ctatopa /j;
Ry - MOLLHOCTb, KBT, nogBogumas k poTopy npu Toke cTatopa PaBHOM HYIIO (MPU OTKMIOYEHHOM ABuraTene);
B - mMowHocTb, kBT, nogsoanmas k o6MoTke craTopa;

£

w1 - NOTEpU B MEAN CTaTopa, KBT;

E 51 - Aob6aBoYHble noTepu, KBT, OCHOBHOM Y4acToThl.

Mo gaHHbIM onbITOB cnenyet NOCTpOUTb 3aBUCUMOCTb MeXaHN4YeCKOM MOLLHOCTHU (nepBaﬂ CKO6Ka) n SJ'IeKTpOMarHVITHOIZ
MOLLHOCTU (BTOpaﬂ CK06Ka) OT KBagparta UaMepeHHOro Toka.

I'Ipvl OTCYyTCTBMUM [OUHaAMOMeETpa MU KaJ'IVI6pOBaHHOIZ MallMHbl BbICOKOYACTOTHblE [000aBOYHbIE noTepun HaOnNexuTt
onpenendaTb cnegyowmm cnocobom.

McnbiTyeMbln ABuratenb NOOKNIOYAKOT K UCTOMHUKY NUTaHWS M NMPUBOASAT BO BpalleHMEe B pexume XOSocToro xoga C
yacToTou BpalleHusi, pasHor 1,1-1,15 CMHXpPOHHOW. 3aTeM UCTOYHMK NUTAHUSA OTKITHOYAKOT, U Ha CTaToOp NOAAKT NMOHMXKXEHHOE
HanpsPKeHNne HOMMHanbHOMW 4acToTbl C OOpaTHbIM YepedoBaHueMm as3. B npouecce ToOpMOXeHUS poTopa M3MepsitoT
MOLLHOCTb, NOABEAEHHYIO K CTATOpy, TOKM CTaTtopa, YacTOoTy BpalleHUs U CONpPOTUBMEHNE OOMOTKM cTaTtopa Mocre Kaxaoro
onbiTa. MNMpoBogAaT 5-6 onbITOB NpY pasnNUYHbLIX 3HaYEeHUsX Toka ; B Npedenax oT Hynd 40 HOMWHanbHoro. M3 kaxgoro onbiTa
onpegenslT MOLHOCTb, TOK U YyckopeHue potopa no [OCT 11828 npu CUHXPOHHOM YacToTe BpalleHus poTopa.
BbicokoyacToTHble JOHaBOYHbIE NOTEPU BbIYUCASIIOT MO hopmyne

e (dnildt), — (dnldt)y
mRh e (dnidt),
roe me - MexXaHn4eckumne notepun ncnblTyemoro gBuratend,;

—(H ~Fn _Pmﬁljy

(dnidfiy M (dnidf)y - YCKOPEHWe poTopa Npu Toke =1 U [ =10.

(NameHeHHas pegakums, Mam. N 1, 2).

11.3.4. lMpu onpepeneHnn ao6aBoYHLIX NOTEPb METOAOM CUHXPOHHOIO KOPOTKOro 3aMblkaHusi onpeaensitoT 4ob6aBoYHble
NOTEpPU OCHOBHOW 4acTOTbl M BbICOKOYACTOTHble AobaBoyHble noTepu. [pu onpepeneHny [o06GaBOYHBIX MOTEPL POTOP
BpaLlalT C CMHXPOHHOW 4YacTOTOW BpalleHUsl AMHAMOMETPOM WM TapUpPOBaHHOW MAaLUMHOMW MOCTOSIHHOTO TOKAa MEHbLUEN
MoLLHOCTU. B 0B6MOTKY poTopa nogaeTcsl NOCTOSIHHBIA TOK, @ 0OMOTKa cTaTtopa 3aMblKaeTCs HAKOPOTKO Yepe3 amnepmeTpbl,
CHMMaLOT 4-6 ToYek Npu Tokax OT HOMUHaNbHoro Ao 0. [lobaBoyHble NOTEpK onpeaenstoT no gopmyne

Frog = (F — ) —Ba,
roe B - MOLHOCTb, KBT, NoaBoANMas K poTopy npu Toke ctatopa Iy
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Py - MoLHOCTb, KBT, noaBogumasi K poTopy Mpu BpalleHUM C CMHXPOHHOW 4acTOTOWM BpalleHWs HeBO3OYXAEeHHOro

MCMNbITYyEeMOro apurartensd;

PM]. - noTepn B Megun ctatopa, kBT, paccynTaHHbIe MO N3MepEeHHbIM TOKaM 1 CONPOTUBIIEHNUIO.

12. TPEBOBAHWUA BE3OIMNMACHOCTHU

12.1. OneKkTpuyeckne UCNbITaHUSA OBUraTener N U3MepeHust OOMMKHbl MPOBOAUTLCS B COOTBETCTBUM C TpeboBaHUSIMU
6esonacHocT no [OCT 12.3.019 un noxapHoi 6e3onacHocty no F'OCT 12.1.004. lMNMpu ucnbiTaHUAX OOMKHbI cobnoaaTbes

aenicteytowme "TlpaBuna TexHWku 6e30MacHOCTU NpK 3KCMTyaTaumMm SreKTpoyCcTaHOBOK NoTpebuTtenein”.

Ocoboe BHMMaHWe cnenyet o6pau.|,aTb Ha TeXHUKY ©esonacHocTn npn ncnbiTaHMn N3onaunn 0oO6MOTOK Ha QINEeKTpu4eckyro
NPOYHOCTb, MNMPU WUCNbITaHWXA Ha MOBbLILWLEHHYKD 4acCTOTy BpalleHWA, a Takke npu onpenerieHnn Toka U noTepb KOPOTKOro
3amblkaHus. B nocnegHem Cnyyae nepen Ha4daliomM onbiTa obsi3aTensHo AOJTXHO ObITb npoBepeHo HanpaBeHne BpalleHnd.

(N3meHeHHas pegakums, Nam. N 2).

NMPUNOXEHMUE 1
Obsa3aTtenbHoe

®dopma 1

ONPEAENEHUE NAPAMETPOB HAMATHU4YUBAIOLLEIO KOHTYPA
MO JAHHbLIM OMbITA XOJNNOCTOINO XOOA

dopmyna EovHunupl Mpwn Mpwu HanpsbkeHuy, | Tpu HanpskeHuy,
n3MepsiemMol | HOMUHaNbHOM | COOTBETCTBYIOLLEM [ COOTBETCTBYHOLLEM
BENNYUHbI HanpsHxeHun OnbITy KOPOTKOrO OMbITY Harpy3ku
3aMblkaHWs
Uy
1, = Iy s eg A
Pcm BT
RID Owm
i Owm
Zg =%
fm
F Om
B = =25
312
K =AZE ~ (Ryg + Bp)? Om
Z2 = X2 +R2 Om?
R Cwm
Em < _g!
Zm
Cm
B, =0

* OnbITHblE JaHHbIEe.

** HanpsbkeHue, COOTBETCTBYIOLLEE OMbITY KOPOTKOrO 3amblkaHusi, Npu f, = #,, He06X0ANMO NPUBECTU K HOMUHAMNBHOM

vactote f, Ung = Uy }{—H
K

1} NpuBeaeHHasn cHocka B Tabnuue oTcyTcTByeT. - [pumevanue "KOLOEKC".
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ONPEAENEHUE NAPAMETPOB KOHTYPA POTOPA MO OJAHHbIM OlNbITA HAIPY3KU

dopmyna EovHunubl nsmepsemon 3HayeHns1 BENUYMH
BENNYUHbI
Uy B
Iy A
ﬁ* Bt
g -
R Om
Em Cm
b’; Cm
7 Om
z -_%
f
A Om
RS = —2
3-qu:-
Rm2 = RS = Rl Om
(2 _ o2 Owm
Ay =25 - RS
2 2 2
Zma = Ryt A Om
Rmz Cwm
2T -5 T Em
ZmQ
X Cm
by =52 - by,
ZmQ
A-e3 4 Cu?
& Owm
Xy =%
¥a
Om
By -2g
¥a

®dopma 2

* ONbITHbIE AaHHblE, a TakkKe NapameTpbl HaMarHUYMBAIOLLLErO KOHTYpPa NpU COOTBETCTBYHOLLEM HanpsikeHnn ns opmel 1.

ONMPEOENEHME NAPAMETPOB KOHTYPA POTOPA MO AAHHbLIM OMbITA

KOPOTKOIO 3AMbIKAHUA

dopmyna EauHuubl nsmepsemon 3HaveHust BeNuUmH
BEMWYMHbI
Unt B
* A
T
;:{: BT
I Om

Popma 3
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i Mu
Zm Cm
bm Cwm
g=Ix i
Ty
i Om
7, =2
Ly
£ Om
R, = I;
3o
X, =22 - R Om
7 , RS _RIK OM
m
g
X Om
oy
2 2 2 2
Zma = Rga v A0 Om
_ Rmz Cwm
E27—3
ZmQ
X Cwm
by =52 - by
Zm2
¥i=gi+bi Cm2
b Om
Xy=—%
b
B =5y Om
3

* OnbITHbIE JaHHbIE UK AaHHble U3 hopmbl 1.

BbIYUCNEHUE PABOYEN XAPAKTEPUCTUKU MO CXEME 3AMELLEHUA

C OAHMM KOHTYPOM HA POTOPE

dopmyna EovHuupbl nsmepsemon 3HayeHns
BENNYUHbI
5 - B8 8, 158, Sy
RIS Om
X; Om
Z3 = (By/8)* + x3 Cum
Ry IS Cwm
21—
Z3
g’; Cwm
Em2 = Em * 82 Cm
X Cwm
dy = —5
Z3

dopma 4
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b*m Cwm
bmz = E‘Jm +E‘92 Cm
Yia = ghn + b Cm2
Om
By = _8312
Fm2
Rlp Om
RS = Rm2 + Rlp OM
b Om
Kz = _132
Ym2
Om
Z, = JR] + X5y
i A
.qu:, = —Ep
Z.S
2
A =3I3R Bt
Py =3I3Ry, Bt
Pcm Bt
P =8 ~Fa — B BT
Fa = P Bt
me Bt
F... BT
ZP=PM1+"'EE:T+PM2+PMEX.+PJIDE BT
KB=H-3F Bt
%
n =100{1- =2 °
H
R -
cosp =
ZS
B H-m
M =955022
)

* - OMbITHbIE AaHHbIE UK AaHHble 13 hopm 1-3

*

*
Zm n bm npn HOMUHaNbHOM HaMpsA>XeHun

MPUNOXEHWUE 1. (U3meHeHHaa pegakuus, am. N 2).

NMPUNOXEHMUE 2
O6bsa3aTenbHoe

ONPEOEJIEHME PABOYNX XAPAKTEPUCTUK NOCPEACTBOM
KPYroBOu OUATPAMMbI

1. UcxogHble faHHbIe Ans NOCTPOeHUs guarpaMmmbl
1.1. VicxogHbIMKM AaHHbIMK NS NOCTPOEHUS AMarpammbl ABUraTens noGoro Buaa ABnsATCS:

basHbIil TOK XONOCTOro Xo4a I NPV HOMUHAINBLHOM HaNpPsXKeHUn T, U HOMUHAmbHO YacToTe f ;
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Pa3HOCTb Mex/ay NOTepPsiMM XONOCTOro XoAa MPY HOMUHANBHOM HAMPSHKEHUN T, U MEXaHUYECKUMU NOTEPSMN 7 — Fy.,. ;
NVHENHOE HanpshxeHue ¥/, , COOTBETCTBYHOLLEE TOKY KOPOTKOTO 3aMblKaHWst f, = I ;

noTepn KOPOTKOro 3amMblKaHUA Pm’ COOTBETCTBYHOLLNE TOKY fH;

ha3HbI TOK KOPOTKOTO 3amblkaHus ;' , PaBHbI 2,5-4-KpaTHOMY 3Ha4EeHMI0 HOMUHAMNBHOTO ToKa [ ;

NUHENHOoEe HanpskeHne UK COOTBETCTBYIOLLEEe TOKY f;;

noTepu KOPOTKOrO 3aMblKaHUS pK COOTBETCTBYIOLLME TOKY [ ;

conpoTuereHne gasbl 06MOTKM cTaTopa &, NpuBeaeHHoe K pacyeTHoi paboden TemnepaTtype no [OCT 25941;

conpoTusrieHne asbl OGMOTKM cTatopa g, W3MEpEHHOe HEMoCPeACTBEHHO MOCre OnpefeneHust HanpshkeHus T, u
noTepb 5

conpoTtueneHne d)a3bl 0oBbMOTKM cTaTtopa RI, n3MepeHHoe HenocpeacTBeHHO nocne onpeaeneHna HanpsaxXeHua UI: n

noTepb Px
(N3meHeHHas pefa
Kums, Nam. N 1).
1.2. JononHWUTeNbHbIMU UCXOAHBIMU AAaHHBIMU AN NOCTPOEHUSA Anarpammbl ABuratens ¢ asHbIM POTOPOM SABMISIOTCS:
Koo ULIMEHT TpaHcdhopmaumn £ ;
conpoTuenexune gasbl 06MOTKM poTopa &, NpUBEAEHHOE K pacyeTHoW paboyen Temnepatype no [OCT 25941.
1.3. [JononHMTENbHBIMU UCXOAHLIMU AaHHBIMU Af1si TOCTPOEHUS AuarpamMMbl ABUraTeNns ¢ KOPOTKO3aMKHYTbIM POTOPOM C

FJ'Iy60KVIM nas3om Wnn ¢ ABOKMHOMN KIETKON poTOpa ABNAKTCA:

NUHENHoe Hanps>XXeHne KOpOTKOro 3aMblkaHUA Ur; npu NOHWKEHHOW YacToTe f N TOKe KOPOTKOro 3amMblKaHUA IK = fH ;
NOTEepPU KOPOTKOro 3aMblkaHnsa £ Npu NOHWXXEHHOW YacToTe f', COOTBETCTBYHOLLNE TOKY [, .

I'IlevleanlAe. 3Ha4YeHne MOHMKEHHON YacToThl f He [OOSDKHO NpeBOCXOAnTb S 4 He3aBMCMMO OT HOMUHANbLHOrO
3HayeHus YacToThl f .

(NameHeHHas pepakuns, Nam. N 1).

2. O6paboTKa UCXOAHbIX AaHHbIX
2.1. Mo gaHHbIM, NnepeyvncrieHHbIM B N.1.1, HAANEXUT BbIYUCIUTD:

YCIMOBHbI (pa3HbIi TOK KOPOTKOTO 3aMbIKaHUs [, NPV HOMUHaNbHOM HanpsbkeHun L7, no cdopmyrne (4epT.11).
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I\
IIHI
A (1)
/::4“ (1r3)
Lp—————— -~ :
& I I
',f
L=luf-——— | I
| |
I | I
¢ Ux Uk U Uy u
YepT.11

YCrOBHbIE MOTEPW KOPOTKOTO 3aMbIkaHUsi F, Mpu Toke 7. Mo dopmyrne

2
I .
PK=PH{[I_K] ’

H

YCMOBHbIN (pasHbIi TOK KOPOTKOrO 3aMbIKaHUA [y MPW HOMWHAMLHOM HanpsbkeHun 17, no cdopmyne (4epT.11).

WU
Ig = I —=;
UK

YCIOBHbIE NMOTEPU KOPOTKOrO 3aMblkaHusl £, NpW Toke 1, no dopmyne

By - B[

K

(NameHeHHast pegakums, Mam. N 1).

2.2. Tlo paHHbIM, nepeydncneHHsiM B N.1.2, HagNeXxuT BbIYUCNUTL COMPOTUBIIEHME a3bl OOMOTKM poTopa Rz’,

npuBeAeHHOE K YMCIy BUTKOB OGMOTKU cTaTopa no dopmyne

't 2
Ry = RyK2.
2.3. Mo gaHHbIM, nepeyvncrieHHbIM B Nn.1.1 1 1.3, HagNeXuT BblYUCNUTD:

yCJ'IOBHbII?I q383HbIl7I TOK KOPOTKOIo 3aMblKaHUA [I'{ npun HanpaxeHumn, BO CTOJIbKO pa3 MeHbLleM HOMUHallbHOro, BO CKOJ1bKO

pa3 NOHWXEHHas YacToTa y' MeHbLUE HOMWUHAnNbLHOW 1, No opmyrne

| i

S
e 7

YCMOBHbIE NOTEPU KOPOTKOrO 3aMblkaHnst 7' Npu Toke 7' HO dopmyre

=1

H

e

YCMOBHbIN (hasHblii TOK KOPOTKOTO 3aMbIKaHUSA [, MPU HOMUHANBbHOM HaMPsHKeHUn 77, Ho dopmyrne

u
Ia =1 =2
UK
yCMoBHble NOTepW KOPOTKOTO 3aMbIKaHWS F_, COOTBETCTBYIOLLME TOKY /.., MO dhopmyne

2
I
E_=£ =],
3 H[IH]

yCJ'IOBHbIIZ d)a3HbIl7I TOK KOPOTKOIo 3aMblKaHUNA IK4 npu HOMUHaNbHOM HanNpsA>XeHnn UH no daopmyne
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w I
I =IK_I;|[;
Uy

YCOBHbIE NOTEPU KOPOTKOro 3amblkaHnA F,.4, COOTBETCTBYIOLLNE TOKY [.4, HO cbopmyne

2
of 7
Foa = R i:l
E

(NameHeHHas pepakums, Nam. N 1).
3. BbiGop macwitaboB
3.1. MacwTab Toka cnefyet BbIGrpaTb Takum 06pasoM, YToGbl ANNHA BEKTOPa HOMUHANLHOMO Toka  /,, Bbina He MeHbLue
(50%£15) mm:
1 nma= A -

Mpumevanwue. Mpu Manbix Yncnax nap NomCcoB, 0CO6EHHO Npy 7 =1, pekoMeHayeTCs NPUHNMATL ANUHY BeKTopa Toka 7,
Gnke K HKHEMY M3 yKasaHHbIX Npeaernos, a npy GonbLUNX Y1cax nap NostocoB - Grivke K BepxXHeEMy npegeny.

3.2. Macwrtab moLHOoCTM Npuy BbiOpaHHOM MacluTabe Toka g GyaeTt paBeH:

30 4 A
= M kBT
1000
3.3. MacLutab MoLHOCTM Npu NOHWXEHHOI YacToTe y' ByaeTt paBeH

A
k.. L g,
1000 f
4. NMocTpoeHne OKPYXHOCTEN TOKa
4.1. [na pBuratenem € KOPOTKO3aMKHYTbIM POTOPOM C MPOCTOM KNETKOW MOCTPOEHUE OKPYKHOCTU paboumx TOKOB

HagnNeXxuT Npon3BOANTL criegyowmm obpasom (4epT.12):

YepT.12

MocTpomMTb TOUKY ¢ - KOHEL| BEKTOpa ToKa XOfI0CToro xoda Iy - Mo TOKy f; W noTepaMm A - F,.. , OTKNaasisas nocreaHue

OT TrOPWU3OHTanNbHOW OCW, MPOBEAEHHOW 4Yepes MOoMC AuarpaMmbl &, U MOMb3yAcb MacliTabamu Toka WM MOLLHOCTH,
BblGpaHHbIMK Mo NN.3.1 1 3.2, N NPOBECTM Yepes3 TOUKY & NPSAMYI0 i3, NapansesnbHyo ropu3oHTanbHOM OCU.

MpoBecTy Yepes TOUKY ¢ NPAMYI0 () NOA YINOM a K NPSMON (%, ONpeaensieMbiM Mo opmyre

210%

Usag
rlOCTpOMTb TOYKY % YCJIIOBHOIO KOPOTKOIro 3aMblKaHUA be3 y4yeTa HacblleHNA No YCIOBHOMY TOKY KOPOTKOIo 3aMblKaHUA
IK N YCNOBHbIM NMOTEPAM KOPOTKOIro 3aMblKaHUA PK.

MpoBecTn Yepes TOUKY 7 U K OKPYKHOCTb C LEHTPOM (¢ Ha MPSIMOi 1), SIBMSIOLLYHOCS OKPY)XXHOCTbIO paboymx TOKOB

aBuratens.

MpoBecTy Yepes TOUKM O U ¥ NPAMYI0 OF , ABMSAIOLWYIOCS NIMHWEN OTAaBaeMON MOLHOCTN 2 = (.
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MpoBecTy NpAMYI0 &F Nog YIIoM Y K NPsIMOA 1, onpeaensieMbiM Mo doopmyre

tgy =

rae D, - AnameTp OKPYXXHOCTW pabounx TOKOB k7 K amnepax. [psmas oF SBNseTcs NHUEeN Bpallatollero MomeHTa Af =0,
aTouka § ee MnepeceyeHunst C OKPYKHOCTbIO (k) - TEOPETUYECKON TOYKOM BECKOHEYHO BOSbLIONO CKOMBXEHUA 5 = o .

(MN3meHeHHas pegakums, Nam. N 1)

4.2. Ina peuratenen ¢ doa3HbIM POTOPOM MOCTPOEHME OKPYXXHOCTU paboymx TOKOB crieqyeT npou3BoauTb nogobHo n.4.1,
O[HAKO IMHMIO OTAaBaemMoW MOLWHOCTM & =0 HagnexuT MpoBOAUTL Yepe3 TOYKM & U 4; MOCNEeAHAs ABMAETCHA TOYKOW
TEOPETUYECKOrO KOPOTKOrO 3aMblKaHWS MPU 3HAYEHUSIX NapamMeTpoB, COOTBETCTBYHOLUMX HOMUHAMNBHOMY pexumy (4epT.13), n
ee MOMNOXeHNe Ha OKPYXHOCTU (i) Oonpefensietca cneylowmm obpasom: U3 TOYKM F OMycKaeTcs neprneHauvkynsp Ha
NPAMYIO (¥ W OT TOYKUM F €ro nepeceyeHus C NPSAMOM (F OTKNadblBaeTcs BBepX OTPe3oK F4', ANWHa KOTOpOro
onpepgenseTtcs no opmyne

0

YepT.13

4.3. Ans pBuratenen ¢ KOPOTKO3aMKHYTbIM POTOPOM C rryOOKMM na3oM unu ¢ OBOWHOWM KMETKOW poTopa MOCTpOeHue
OKPY>XHOCTU paboymx TOKOB HAANEXNUT NPOM3BOAUTE CrieayroLmM obpasom (4epT.14):

NOCTPOUTb TOYKY (» COrnacHo n4.1nm TOYKY &' MO YCITOBHOMY TOKY KOPOTKOroO 3aMblKaHUA npu NOHWKEHHOW YacToTe [I'{ n

COOTBETCTBYIOLLUMM EMY YCIIOBHBIM NOTEPSIM KOPOTKOTO 3aMbIKaHUs 7, .
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YepT.14

W3 Toukm o NPOBECTU Y4 (&' U NOBEPHYTb €ro Nno 4YacoBOW CTPESIKE Ha YroNn m'-x B MONOXeHue &4, 30€ecb

2R
tgcx'=itgcx=i- o=

7T Uy

M3 Toukmn ¢ paguycoMm (F' caenath 3acedky Ha HanpasreHue nyya g2 B Touke XK.
MNpoBecTn Yepes TOUKM & U K5 OKPYXKHOCTb (#5011, C LEHTPOM (5 Ha MpAMON i) .

BoccraHoBMTE ABa nepneHauKynsipa K npsiMoit (751 U3 LeHTpa 'y A0 NepeceyeHusi ¢ NPOAOIKEHNEM NPSIMON (K5 B
TOYKE g, W W3 TOYKN [); Ha NOCresHeM OTIIOKMTb BBEPX OTPE30K

DA = 2050 5
npsmas (4' sIBNsieTCs NMHWER OTAaBaeMol MOLHOCTM =0, a Toyka 4 ee MepeceyeHnsi C OKPYXHOCTbI O, D,
TeOpeTl/l‘-leCKOl;l TOYKOM KOPOTKOIo 3aMblKaHUA Npu 3Ha4YeHUAX napameTpoB, COOTBETCTBYHOLLNX HOMUHAIIbHOMY pPEeXUMY.

MpoBeCTU NMHMIO OF , SIBNSIOLLYIOCS NWHUEN BpallatoLero MoMeHTa s =0, Nog yrnom % K NpsiMoii 27, 1 NPOLOMKUTL ee
[0 NepeceyeHus C MEPNEHAUKYNsSpoM D, A' B TOYKe 7'; TOYKA 7 MNepeceyveHust STOW MPSIMOW C OKPYXKHOCTbIO (3K M)y
ABNAETCA TEOPETUYECKON TOYKON GECKOHEYHO GOMBLLOMO CKOMBXEHNUS & = o .

(MN3meHeHHas pegakums, Nam. N 1).

5. OnpeageneHve HOMUHANbLHOIO TOKa U HOMUHANbLHOIO KO3(hULMEeHTa MOLHOCTH
[na gsuratenen Bcex BMOOB onpeferieHns HOMUHAaNbHOro Toka U HOMWHaNbHOrO KoadduUMeHTa MOLLUHOCTU crnegyeT
Npou3BOAUTb OAMHAKOBLIM 06pa3oM: NeprneHaNKynspHO rOpM3OHTANbHOW OCK crieflyeT OTNOXWUTb B MacluTtabe MOLLHOCTU OT
NHUM BpaLlaroLlero MomeHTa jf =0 HoOMUHarnbHbIA MOMEHT Af,, B KBT, BbluMCIEeHHbI No dopmyne

Mo
My = (B + Rpy + Fpps) —
Ay
roe Pz - HOMUHalnbHaA oTAaBaemMasd MOLLHOCTb, KBT;

F.s - AoBaBoYHbIe NoTepu Npu Harpyske, onpeaensemblie no n.11.3 n FOCT 25941;

X, - YacToTa BpalleHNa MarHUTHOro noss, MuH -1,

C

#, - HOMMHaNbHasa YacToTa BpalleHus asuratens, MyuH -1;

I'Ipmmeanme. 3HauveHus ﬁ N xr, Ha 0aHHOM cTagumn NOCTPOEHNA elle He U3BEeCTHbl U NMPUHUMAaKTCA NO HOMWUHAlIbHbIM
OaHHbIM.

3aceyka OTPE3KOM TaKoWm ASIMHbI Ha OKPYXHOCTb pabounx TOKOB [aeT TOUKY [ - KOHEL, BeKTopa HOMWHAmbLHOro ToKa [ .
OnuHa 77 nepneHaukynsipa, OTNYLWEHHOro U3 TOYKM 7, Ha FOpPU30HTanbHyl0 OCb, B MaclwTabe MOLLHOCTU MpeacTaBnsieT
noABOAMMYIO MOLLHOCTL # (4epT.15).

! \
i o P \
) |
- P A\ g
i Lg e —— — S0
gl |s
g |zp ¥ ~ 1
b | = - — )
& N
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YepT.15

M3 nontoca gnarpammbl & paguycom 100 MM onucaTb Ayry Mexay ropu3oHTanbHOW U BEPTUKaNbHON OCSAMM, NPoeKLus
oTpeska O, F - MPOJOIDKEHUSI BeKTopa ToKa [, [0 NnepeceyeHust ¢ 9TOM OYyron Ha BepTuKanbHyl0 OCb [aeT 3HauveHue
KoadpmLmeHTa MoLHOCTHK cos¢ B MacwTabe 100 mm =1,0.

(NameHeHHas pepakums, Nam. N 2).

6. MNocTpoeHMe WKanbl CKONbXEeHUA
[Ins nocTpoeHusi LWKanbl CKOMbXEHWUs crieqyeT OTNOXUTb OT TOYKU 7 - TEOPEeTUYECKOM TOYKM BEeCKOHEeYHO 60MbLuoro
CKOJbXEHUA - MapanfenbHO NMHUM Bpallatollero MomeHTa jf =0 OTpes3ok rjy [ANIMHa KOTOPOro ;, MM, onpepensieTcs

cneayowmmM obpasom:

Ans OBuUraTtenein ¢ KOPoOTKO3aMKHYTbIM POTOPOM C NPOCTON KNETKOW - U3 paBeHCTBa (4epT.12)

!= %1000
OF

ansa geuratenen ¢ pasHbiM pOTOPOM - U3 paBeHCTBa (4epT.13)

!= E1000
OF

Ona gBuratenen C KOpPOTKO3aMKHYTbIM pPOTOPOM C rnybokMM MasoM unu ¢ OBOMHOW KIEeTKOW poTopa - M3 paBeHCTBa
(4epT.14)

i= ﬂlUOU-
OB

YUepes TOuKy J MPOBECTW NepneHavKynsap K npsiMom, Npoxoasiuen Yepes LEeHTP OKPYXXHOCTU pabounx TOKoB (¢ (Mnu Cy)
MU TOYKY B, W OTMIOXKMTb OT TOYKM J BBEPX MUIIIMMETPOBYIO LWiKkany (4epT.15). MNMpsamas, coeguHsilowas ToOUKy £ C KOHLOM
BEKTOpa Toka [, TOYKOM [ - OTCeKaeT Ha 3TON LuKane ckonbxeHue § B macwrtabe 10 Mm =1%.

7. OnpepeneHne MakCMManbHOrO MOMeHTa
Ons gBuratenein ¢ KOPOTKO3aMKHYTBIM POTOPOM C MPOCTOW KNeTkol U Ans ABuratenei ¢ pasHblM POTOPOM MOCTPOUTb
TOYKY Xj MO YCIIOBHOMY TOKY KOPOTKOTO 3aMbIKaHWsi /4 W YCNOBHBIM NOTEPSIM KOPOTKOrO 3aMblkaHUs £y W Yepes3 TOUKU ¢ U

K| NpoBecTn OKPYXHOCTb &7, ABMAIOLYIOCS OKPYXHOCTBIO TOKOB Meperpysku Asuratens, Grnmnskon K ero onpokuabiBaHuio
(4epT.16), C LeHTPOM ] Ha NPAMON .

YepT.16

M3 ueHTpa ] OKPYXHOCTWU (X7} BOCCTaHOBWTb NEPREHAUKYNSP K JIMHUM BpallaoLiero MomMmeHTa s =0 40 nepeceyeHus
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€ro C 3TON OKPY)XHOCTbIO B TOYKE & W U3 TOYKU ¢ paguycoM r5 CAENaTb 3aceudky Ha OKPYXHOCTb (k71 B TOMKE Af; U3 3TOW
TOYKW OMYCTUTb NEPNEHAMKYNSP Ha rOPU3OHTaNbHYIO OCb M Yepes TOYUKY (& ero nepecedeHunst ¢ NH1e BpallaroLwero MoMeHTa
=0 npoBecTu npsimyto T, napannenbHyl NUHUA of. ONvHa T7 nepneHaukynsipa, OnyLIeHHOro U3 TOYKU § Ha 3Ty
npsimyto, B MacLutabe MOLLHOCTU NpeACTaBnseT MakCMMarnbHbIA MOMEHT Af. ., @ NpsMas o7 - NMUHUIO MOMeHTa A =0 Ans
OKPYXXHOCTW (X ) TOKOB Nneperpysku asurateneii, 65M3Kkoi kK ero onpokuabIBaHUIO.

[ns gBuratenen ¢ KOPOTKO3aMKHYTbIM POTOPOM C FlyOOKMM MasoM unu ¢ ABOWHOW KIETKOW poTopa crnedyeT NOCTPOUTb
[Be BCrOMOraTtenbHble OKPYXHOCTU O3 0: U QX,0, C UEHTpaMmn Ha NpaAMon OO0 -z U 'y MO YCNOBHbLIM TOKaM KOPOTKOro

3aMblKaHUA 75 U {4 W YCIIOBHLIM NOTEPAM KOPOTKOrO 3aMblkaHWsl E U F,, NOMb3ysacb MacluTabamm Toka M MOLLHOCTM No
n.3 (4ept.17).

YepT.17

MocTpoUTb OKPYXKHOCTb (505 C LEHTPOM (5, Ha NPSIMON (7}, SIBISIIOLLYIOCS OKPY>KHOCTBIO TOKOB Meperpysku asuratens,
Brm3koil K ero OMpOKMAbIBAHWIO, AMAMETP 3TON OKPYXHOCTU $D; HAaxOAWTCS B TakOM Xe OTHOLIEHUN K AnameTpy 0D
OKPYXHOCTN OXD;, KaK AnameTp (D,* OKPYXHOCTW OK 4D, K ANaMeTpy O, OKPYXHOCTU OX4Ds

* CooTBeTCTBYET OpurnHany. - Npumevarnne "KOOEKC".

ODs _ 0D,
0D, ©OD;
OnpefennTb MakcMMarbHbI BpallaloWwmii MOMEHT A ,.. MO npedplaylleMy, HO C 3aMEHON OKPYXHOCTU (O, .1y
OKPYXXHOCTbIO (505 U OKPYXXHOCTU (KT - OKPYXKHOCTBIO (3K 7).
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Ctpanunua 42

NEPEYEHb CTAHOAPTOB HA APYI'ME BUObl UCMbITAHUN
FOCT 11828-86 - WN3mepeHne conpoTMBneHUs n3onsumm oOMOTOK OTHOCUTENBHO Koprnyca ABuraTenst u
Mexay obmoTkamu.
UcnbiTaHns:
MEXOYBUTKOBOW U30NALIMUN Ha SMEKTPUYECKYHO MPOYHOCTb;

n3onsiuMnm obMOTOK OTHOCUTENbHO Kopryca ABuratenss U Mexgy obmoTkamu Ha
3MEKTPUYECKYIO MPOYHOCTb;

Npw NOBbLILLEHHOW YacTOTe BpaLLeHus:;
Ha KpaTKOBPEMEHHYHO NEPErpy3ky no TOKy;
BO3gyxooxnaguTtenen.

MamepeHne conpoTuBNEHU TepMOMETPOB COMPOTUBMEHUS Mpu  TemnepaType
OKpyXatoLlen cpebl.

M3mepeHne TemnepaTtypbl YacTen areKTpUYeckon MaLlmvHbI.

N3mepeHre anekTpuyeckoro HampspkeHUsi Mexay KoHLamu Bana U npoBepka
COCTOSIHWS! M30MNSALMUM Onop.

Onpe/:l,eneHme ONHaMn4ecKoro MoMeHTa nHepumm poTtopa.

FOCT 11929-87 - W3amepeHune ypoBHs wyma.
FOCT 12259-75 - OnpeaeneHne pacxoga oxnaxgatoLlero Bo3ayxa.
FOCT 14254-96 - [MpoBepka cTeneHu 3awmThl ABUraTENS U €ro BbIBOAHOIO YCTPOMCTBA.

[OCT 15543.1-89

McnbiTaHWst HA CTOMKOCTb K KNMMaTUYECKN BO34ENCTBYOLLNM c*)aKTopaM.

NMPUNOXXEHUE 3
CnpaBo4Hoe
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FOCT om 25 mapma 1987 2. Ne 7217-87

[OCT 16264.0-85 - WcnbiTaHue auratenen manon moluHoct go 1000 Br.

FOCT 16962.2-90 - McnbiTaHUA Ha CTOMKOCTb K MEXaHWUYECKMM BO34ENCTBYOLWMM hakTopam.

FOCT 20815-93 - MawwuHbl anekTpuyeckue Bpallatowmecs. MexaHmdeckas BMOpaums HEKOTOPbLIX BUAOB
MaLLMH C BbICOTOW Ocu BpalleHus 56 MM 1 6onee. MismepeHune, oueHka 1 AonycTumble
3Ha4yeHus.
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MPUNOXEHWUE 3. (U3meHeHHasa pegakuus, am. N 2).

TeKkcT JOKYMeHTa CBepeH Mo:
odhuumanbHoe nsgaHue
M.: UMK UspatenbctBO cTaHaapTos, 2003

AHTTEQECT

Mudopmaums npepocrasnena "MK "Tedect”
Ycnyru anektponabopatopuy U MpoeKTUPOBaHMs 1o Beeit Poccun

https://ik-gefest.ru
T'onoBHo1 oduc: Mocka, Haropherit mpoesn, gom 10, koprt. 2, cTp. 4., Ten. +7 (499) 703-47-65

IlocMOTpeTh HAllly IPe3eHTAIIIO
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