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OIIPEJIEJIEHUE TMATHOCTHYECKHUX MAPAMETPOB 1151
CUCTEMbI JUATHOCTUKHU POTOPOB ACUHXPOHHBIX
JIBUT'ATEJIEN

Twokun U.A., crynenr; [lonkoBauvenko /I.B., 1oueHr, K.T.H.
(Lloneykutl HayuoHanbHLIU MmexHudecKul ynugepcumem, 2. /loneyx, Yxpauna)

[IpakTuKa SKCIUTyaTalMy aCHHXPOHHBIX 3JiekTpoaBurareneit (A/l) coocTBen-
HBIX HYX/]I (C.H.) 3JIEKTPUUYECKUX CTAHLIMI MOKA3bIBAET, UTO JOCTATOYHO pacHpoOCTpa-
HEHHBIM MOBPEXJICHUEM POTOPHON OOMOTKH SIBIISIETCSI OOPBIB CTEPKHENH OOMOTKH OT
KOPOTKO3aMbIKaroImux koJjiell [1]. OOpbIB OJTHOTO CTEPHS HE3HAYUTEIHHO CKa3bIBa-
€TCSl Ha DKCIUTYyaTallMOHHBIX TMOKa3aTessix paboTel AJl, HO MOXET NMPHUBECTH K TIO-
BPEXKCHUIO IPYTUX CTEP>KHEN U MOJHOMY MOBPEKICHUIO DJIEKTPOIBUTATES.

AKTyaJllbHOCTh Pa3pabOTKU aBTOMATU3UPOBAHHOW CHUCTEMbI JIUArHOCTHKU
TEXHUYECKOTO COCTOSIHUSI JIEKTPOABUTATENCH CUCTEMBI C.H. SJIEKTPOCTAHIINI 00bsiC-
HSIETCSI HEOOXOJIUMOCTHhIO CBOEBPEMEHHOTO BBISIBIICHHS HAMETUBIIMXCS TOBPEXKIE-
HUW ¥ BO3MOKHOCTBIO TJIAHUPOBAHUSI UX YCTPAHEHUs] TAKUM 00pa3oM, 4TOObI HE Ha-
pyLIajcs pekuM padoThl SHEProOIoKa.

O} heKTUBHOCTh U HAJIEKHOCTh CUCTEMbl JUATHOCTUKH B OOJIBIION Mepe 3a-
BHUCUT OT MPAaBWJIBHOIO BHIOOpA MH(POPMATHUBHBIX MAapaMeTPOB, YTO CTAJO BaKHOMU
cTajrell B pa3paboTKe paccMaTpPUBAEMOMN CHCTEMBI.

[Ipu pa3paboTke CUCTEMBI aBTOMATU3UPOBAHHON AMArHOCTUKU OBLIO BBIJBU-
HYTO M OOOCHOBAaHO TpeOOBaHWE: WCIOIH30BaTh TOJBKO IATUYUKH, KOTOPHIC YKE
UMEIOTCSI Ha TIPUCOETUHEHUSAX C.H. DJIEKTPOCTaHIMK (TpaHcopmaTophl TOKA U Ha-
NPsDKEHHMS ), M, TAKUM 00pa3oM, JUATHOCTUYECKUE MapaMeTphl BHIOMPAINCHh U3 TeX,
KOTOPBIE MOKHO U3MEPSThH UM PACCUUTHIBATH C MOMOIIBIO 3TUX JTaTYUKOB.

B Hacrosiiiee BpeMsi CyIeCTBYIOT pa3iM4HbIE CIIOCOOBI TPOBEPKU UCIIPABHO-
ctu crepxkuerd poropa AJl. OCHOBHBIM HEAOCTATKOM OOJIBIIMHCTBA 3THUX METO/OB
SIBJISIETCS TO, UTO UX MCIOJIb30BaHHE BO3MOYXKHO JIMOO HA HEpaboTaroleM JIBUTaTelie
au60 npu mycke AJl, 94To HEmpueMIeMO JJIsl UCTIOIb30BaHUS B aBTOMATU3UPOBAHHOMN
CHUCTEME IUarHOCTHUKH.

DKCIEpUMEHTAIbHBIE UCCIEN0BaHUS 3aBUCUMOCTH NapaMETpPOB, XapaKTepH-
3YIOIIUX YCTaHOBUBIIUNCS pexuM padoTsl AJl oT coctosinusa poropa AJl, mpoBoau-
JIUCh Ha CHEIUAILHOM CTEHJE B jaboparopuu kKadeapsl “DIeKTpUUeCKUe CTaHIUN
JouHTY. [lia aToro ucnonbs30Baics ClieqUalbHbIN ABUTATENb, POTOP KOTOPOTO MO-
JIEPHU3UPOBAH C IEIbI0 00ECTICUEHHS] BOZMOXHOCTH UMUTAIIMU OOPBIBOB CTEPIKHEM
oOMoTKkH. M3MepeHne peKUMHBIX MapaMeTPOB BBHITIOIHIIOCH C TIOMOIIBIO YCTPOMCT-
Ba aBTOMaTu3anuu skcnepuMenTa (Y A), BeimosHeHHOTo Ha ocHoBe [IDBM. Tlpeot-
pa3oBaHUE aHAJOTOBBIX CUTHAJIOB B HU(MPOBBIE B YA BBINOJIHSIOCH C OMOUIBIO JI€-
CATUPA3PSIHBIX aHATOTO-1IMGPoBBIX MpeobdpazoBareneit (ALIT). UccnenoBanus mpo-
BOAWJIMCH TIPHU PAa3IUYHBIX Kod(ddumuenTax 3arpy3ku AJl u mpu pasnuyHOM YHCIIe
00OpBaHHBIX CTEpPXKHEU OOMOTKH poTOpa. B KauecTBe peKUMHBIX MapaMeTpoB OC-
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muutorpadupoBanuchk (asHeie Toku cratopa AJl m nuHeiHble HanpspkeHus Uy, u
U.p, a Takke yacToTa BpameHus A/l

B xone 00paboTKU SKCHEPUMEHTANbHBIX JaHHBIX BBISIBJICHBI M PAacCUUTAHBI
napaMeTpbl YCTaHOBHUBILIETOCS pexuMa padoThl AJl, 3aBuUCAIME OT KOJUYECTBA
00OpBaHHBIX CTEpKHEH OOMOTKM pOTOpa: COOTHOILIEHHE MOTPEOIIsIeMO aKTUBHOMU
MomtHOCTH A/l 1 ero ckonbxenus P/S, Tok 00paTHOM MOCIEA0BATEILHOCTH I, KO-
(UITMEHTHI MyJIbCANN PE3yIBTHPYIOIIET0 BEKTOpa TOKa cTaropa ; u MoutHocTH 7V p

(Tabm.l).

B paGote [2] nocToBEepHBIM MPU3HAKOM OOpbIBA CTEPHKHEH KOPOTKO3AMKHY-
Toro poropa A/l mpemsioxeHO CUMTaTh HaJW4yue MyJbCalluid B PE3yJIbTUPYIOLIEM
BEKTOpPE TOKA CTAaTOpa M aKTUBHOW MOIIHOCTH. OHAKO aHAJIU3 MOJYYEHHBIX PE3YJb-
TaTtoB (Tabs.1) mokasay, 4To BeMMYHMHA KOI(PGUIIMEHTOB MYJIbCAIlUN PE3yIbTUPYIO-
IIEr0 BEKTOPA TOKA CTATOPa M AKTUBHON MOIIHOCTH 3aBUCUT HE TOJIBKO OT HAJIMYHUS
000pBaHHBIX CTEPKHEH OOMOTKH pOTOpA, HO M B OOJIBIIION CTENeHu OT KoddduimeH-
Ta 3arpy3ku AJl. OT0 CBHIETENBCTBYET O HEOJHO3HAYHOCTH 3TUX MAPaMETPOB IPH
UCII0JIb30BAaHUU UX ISl aBTOMaTU3UPOBAHHOM CUCTEMBI JUATHOCTUKH.

Tabmuua 1 - Pe3ynbrarhl 5KCIEpUMEHTAIBHBIX UCCIIEIOBAHUN

Bennuuna Yucno o60pBaHHBIX
Harpy3KH, CTEpXHEH poTopa, P/S, o.e. i, A Y p,o0.e. Yi,o.e.
0.€. LIT.
0 - 0,197 - 3,79
0 | - 0,207 - 4,02
2 - 0,212 - 4,53
0 5,72 0,231 3,46 2,73
0,3 1 5,23 0,252 3,64 2,75
2 4,87 0,259 3,.68 2,82
0 5,81 0,236 2,27 1,86
0,7 | 5,34 0,253 2,29 1,89
2 4,95 0,274 2,33 2,00

B paGote [3] mpuBeneHo omucaHue yCTPOWCTBA, (PUKCHPYIOMIETO HAIUYUE
000pPBaHHBIX CTEPIKHEH 1O BEIMYMHE TOKA OOpATHOM IMOCTIE0BATEILHOCTH I,. PacdeT
TOKa 00paTHOM MOCIEA0BATEIIbHOCTH HA OCHOBAHUM TMOJYYCHHBIX IKCIIEPUMEHTAIb-
HBIX JJAHHBIX MO CHENHAIbHO pa3pabOTaHHOW MpOrpaMMe MoKasall, YTO HUCIOJIb30Ba-
HUE ATOTO TapameTpa JJisi TUArHOCTUKU OOpBIBOB CTEp)KHEW OOMOTKH pOTOpa 3a-
TPYAHEHO H3-3a €r0 3aBUCHUMOCTH OT HECHMMETPHUM IUTAIOLIETO HANPSIKCHUS, HE-
CHUMMETPUYHON HArpy3KH U B KAKON-TO CTEIIEHU OT BEJIIMUMHBI HATPY3KHU.

N3BecTHO, UTO Mpu OOpBIBE CTEPKHS OOMOTKH POTOpA MPOUCXOJUT CHUMKE-
HUE NOoTpeOIsieMOol aKTUBHON MOIIHOCTU AJl M OJTHOBPEMEHHO YMEHBIIIAETCS YaCTO-
Ta BpalleHUs1 poTOpa, T.€. yBenuuuBaercs ckonbxkeHue A/l. IIpoBeneHHbie sxcniepu-
MEHTaJIbHbIE UCCIEOBAHUS U PACUEThl [TOKA3aJId, YTO XOpolIel HH(HOPMATUBHOCTHIO
KaK JMAarHOCTUYECKUM MapameTp o0saiaeT OTHOIIeHHe MOITHOCTU Ha Bany A/l P k
CKOJIBKEHUIO § JIBUTATEIIS.
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AJroput™ pa3pabOTaHHOTO METOJ]la AaBTOMATU3UPOBAHHON TUArHOCTHKHU CO-
CTOSIHUSI pOTOPHO 00MOTKM AJ] OCHOBaH Ha KOHTPOJIE U3BMEHEHUS BEJIMUMHBI COOT-
HOILIEHUS aKTUBHOW MOIIHOCTH notpebmsiemoit AJl u ckonbxenus. Pacuer moliHo-
CTHU IIPOU3BOJUTCH 110 BBIPAKECHUIO

P = uab'ia + ucb'ic-

Tak kak Ha JABUTATENSAX C. H. HE YCTAHABJIMBAIOTCS JaTYMKW YaCTOTHI Bpallie-
HUSI CKOJIBKEHHE MPEJIaraeTcs OnpeessaTh KaK 4acTOTy KojebaHuil pabouero Toka
CTaTopa Mo BBIPAKECHHUIO

rae s - ckoibxenue AJl, %;
ton - IEPUOJ KOJIEOAHUH pabOYero TokKa CTaTopa, C.

Kak cBHIETENBCTBYIOT NMPUBEACHHBIE JAHHBIC, TUArHOCTUYECKUNA MapaMmeTp
P/S npakTrdecku He 3aBUCUT OT Harpy3ku AJl v 1 JaHHOTO HKCIIEPUMEHTAIBLHOTO
JBUTATEIISI MOXKET ObITh MPUHAT paBHbIM 5,7. Eciin oTHOWIEHHE P/S CHU3UTCS HUXKE
3TOr0 3HAYEHMsI, TO 3TO CBUJAETEIbCTBYET O MOSBICHUU OOpbIBA CTEPKHEN KOPOTKO-
3aMKHYTOTO potopa A/I.

BriBojbI:

1. M3BecTHBIE AMArHOCTHUYECKUE MApaMETPbl B HEKOTOPBIX CIlIydasx HE IO-
3BOJISIIOT HAJIEKHO BBISIBIISATH OOPBIBBI CTEPKHEN 00MOTOK poTopa AJl 6e3 oTkitoye-
Hus A/l

2. llpennaraemblii 1MAarHOCTUYECKUI IMapameTp sl BBISBICHUS OOpBHIBOB
CTEpKHEN pOTOpa OCHOBAH Ha ONPEJIETICHUN COOTHOIIEHUS MOTPeOIsIeMOl aKTUBHOM
MoiHOCTH A/l M €ero CKOJIbKEHUS U MO3BOJIAET JOCTaTOUHO HA/IEKHO OOHApPYKUBATh
NOBpEXJeHNE. Ero OCHOBHBIM MNPEUMYLIECTBOM SBJSETCS Majas 3aBUCHMOCTb OT
U3MeHeHus Harpy3ku A/l
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