
OT3hIB 

O~HIJ,HaJIhHOrO OITITOHeHTa TeXHW.J:eCKHX HayK, 

EOPHCOBHqa 

Ha COHCKaTemI HcaaK ITO TeMe and 

on fault diagnosis efficiency improvement methods sucker 

rod pumps driven by an induction motor I Pa3pa60TKa H 

H ITOBhlIIIeHH5I 3Hepr03~~eKTHBHOCTH IIITaHrOBhIX 

HaCOCHhIX C OT aCHHXpOHHOrO 

Ha COHCKaHHe yqeHO'H CTerreHH TeXHHqeCKHX HayK ITO 

2.4.2 - «3JIeKTpOTeXHHqeCKHe KOMrrJIeKChI H CHCTeMhI» 

CTpYKTypa H 06'beM ,llHCCepTalJ,HOHHOH paOOThI' 

CTpyKType HaYQHa5I 

ITpe,n;'h5IBJI5IIOTC5I K OHa H3JIO)KeHa TeXHHQeCKHM 

5I3hIKOM B 5ICHOM H ITOH5ITHOM CTHJIe. OCHOBHhle. BhIBO,n;hI H ITOJIQ)KeHH5I 

TIo r.l1aBaM H ITO VUlV.vn pa60Te HMeIOTC5I JJJJ,.uV,g.l..u H 3aKJIlOQeHHe. 

H3JIO)KeHa Ha 1 co,n;ep)KHT 88 10 2 

AKryanhHocTh TeMhI 

He~Te,n;o6hIBaIOllJ,a5I 5IBJI5IeTC5I O,n;HOH H3 KJIlOQeBhIX MHPOBOH 

3KOHOMHKH. HaYQHa5I ITp06JIeMa H aKTYaJIhHOCTh 

C.H. Heo6xo,n;HMOCThIO ITO ITOBhIIlleHHIO 

IIITaHrOBhIX rJIy6HHHo-HacocHhIX YCTaHOBOK (IlJI'HY) Ha 

OCHOBe pe)KHMOB 

o6opy,n;OBaHH5I. TIapaMeTphI - TeXHOJIOrHQeCKOrO H CHJIOBOrO 

3JIeKTpoo6opy,n;oBaHH5I no pe)KHMY 

OKa3hIBaIOT BJIH5IHHe Ha 3~~eKTHBHoCTh npoIJ,ecca 

BOITPOChI nOBhIIlleHH5I 
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ABTOPOM BOrrpOCbI MO,1J,eJIHpOBaHI15l 3JIeKTPWleCKOrO H 

MeXaHIrqeCKOrO 060pY,1J,OBaHH5I H rrOJIyqeHH5I o6yqaIOru:eH BbI60PKH BaTT,1J,HarpaMM 

C MO,1J,eJIH OCHOBHbIX 

COCT05IHHH IllI'HY. TIOMHMO 3TOrO, 3HaQHTeJIbHOe BHHMaHHe y,1J,eJIeHO pa3pa60TKe 

CHMYJI5ITOPOB peaJIbHOrO IllI'HY. 

B nepBOH r J1aBe pa3pa60TaHa HMHTaIJ;HOHHa5I MO,1J,eJIb 

IllI'HY, CHCTeMbI 

rrepe,1J,aY:H, HaCOCHOH YCTaHOBKH, KOJIOHHbI UITaHrOBblX rrO,l(3eMHOrO HaCOCa 

H KOJIJIeKTOpa. )];JI5I HOpMaJIbHOrO pa6oY:ero COCT05IHH5I CMO,1J,emipOBaHHOe 

rrOJIHpOBaHHOrO CKOPOCTb, YCKOpeHHe, HarpY3Ka H 

K03<P<PHIJ,HeHT MOMeHTa ,1J,eMOHCTpHpyroT I o6ru:He 

HaCOCHOH YCTaHOBKH. Pa3HHIJ,a MeiK,1J,Y rrepeMern:eHH5IMH rrOJIHpOBaHHOrO UITOKa H 

rrJIYHiKepa rrOKa3bIBaeT BJIH5IHHe yrrpyroro KOJIOHHbI HaCOCHbIX UITaHr. 

)];JI5I OrrHCaHH5I pa6oY:ero COCT05IHWi 

,1J,HHaMOMeTpHY:eCKa5I KapTa. 

Bo BTOPOH rJ1aBe ,1J,HCCepTa:u,HH rrpe,1J,CTaBJleH aHaJIH3 CHCTeMbI KOHTPOJI5I H 

,1J,HarHOCTHKH lliTaHrOBOrO HaCOCa. ~V'~',J"V H 

K nOJIy-qeHHIO OCIJ,HJIJIOrpaMM. H BepH<pHIJ;HpOBaHa Ha 

CHMYJI5IIJ,HOHHbIX TeCTaX ,1J,HarHOCTHY:eCKa5I MO,1J,eJIb, OCHOBaHHa5I Ha 

MOru:HOCTH (SVM). AnropHTM SVM H 

npOrpaMMbI Ha 

Pa3JIHY:HbIX 5I3bIKaX rrpOrpaMMHpOBaHH5I H, KaK CJIe,1J,CTBHe, BKJIIOY:eHbI B COCTaB 

rnrHY 

B TpeTheH rJ1aBe MO,1J,eJIb aCHHXpOHHOrO B 06'be,1J,HHeHHOH 

lliTaHrOBOrO HaCOCa MO,1J,H<pHIJ,HpOBaHa ,1J,JI5I BJIH5IHH5I nOTepb B CTaJIH. 

Pa3pa60TaHa rrpoIJ,e,1J,ypa HaXOiK,1J,eHIl5I OnTHMaJIbHOH TPaeKTOpHH TOKa 

MOMeHTa H CKOpOCTH. )];J15I 
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C 

npOBepKH ,naHHOrO cnoco6a pa3pa60TaHa B cpe,neMATLAB CXeMa BeKTOpHOrO 

ynpaBneHH5I CHCTeMOH (mpe06pa30BaTenb IfaCTOTbI ­

3aMKHYTbIM KOHTypOM TOKa HaMarHHQHBaHH5I. 

'1{eTBepTaH rnaBa nOCB5III(eHa pa3pa60TKe HMHTaU:HOHHbIX MO,neneH llIrHY. 

n03BOn5IeT 

HCnbITaHH5I 3neKTPOnpHBO,na lIlTaHrOBOrO HaCOCa B 

peMbHOM C CHCTeMOH ynpaBneHH5I HarpY30IfHOH MalIlHHOH~ 

BocnpOH3Bo,n5IIl(eH HarpY3KH lIlTaHrOBbIX HaCOCOB. CHMYJUITOP peanbHOrO BpeMeHll 

THnOBble 

Hacoca, TaKHe, KaK j..,""'-',u,'"'uv ra3a, B HarHeTaTenbHOM KJIanaHe, 

nnYH}Kepa B HnH 

HayqHaH HOBH3Ha ,l.J.MCCepTau.MM 3aKJIlOQaeTC5I B Cne,nyIOll(eM: 

pa3pa60TaHa JiIMHTanJiIOHHa5I MO,nenb IlIIHY B MATLAB, 

BOCnpOH3BO,I(5IIl(a5I TJiIrrOBble pe)I<HMbI pa60TbI lIlTaHrOBOrO 

- pa3pa60TaHa MO,nenb OCHOBHbIX HeJiICnpaBHOCTeH lIlTaHrOBOrO 

Hacoca Ha OCHOBe .m.rarpaMM ,nBHraTeIDl: H MeTO,na OrrOpHbIX BeKTOpOB 

(SVM) rrYTeM o6yqaIOIl(eH C nOMOIlI,bIO HMHTaU}:IOHHOH MO,neJIH 

lIlTaHrOBOrO HU'AJVU. 

- MO.lJJ:H~mU:HpOBaH OnTHMMbHOro TOKa HaMarHHIfHBaHH5I 

aCHHXpOHHoro IfaCTOTHo-perynHpyeMoro B pe)KHMe C 

TPaeKTOpJiIH TOKa B ,nHHaMWIeCKHX pe)ICHMaX 

HarpY)ICeHH5I ,nBHraTeIDl:; 

- npe,nnO)ICeHa CTPYKTypa CHMYIDl:TOpa 3neKTPOnpHBO,na 

IlII1N B LabVIEW H Ha OCHOBe CTeH,n ,nJl5I 

Hccne,nOBaHH5I ,nHHaMWIeCKHX pe)ICHMOB (B MaclIlTa6e). 

TeOpeTHqeCKaH 3HalJMMOCTh pa60ThI COCTOHT B pa3BHTHH MaTeMaTH'1eCKHX H 

HMHTaU:HOHHbIX 3neKTPonpHBo,na lIlTaHrOBbIX 
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YCTaHOBOK, KOTOphIe n03BOmUOT BbITIOJIH5ITb pe)f(HMOB 

pa60TbI H COCT05IHHH lllrHY H nOJI)TlIaTb o6yqaIOIIJYlO BbI60pKY BaTT,lJ,HarpaMM 

MeTO,lJ,OB 

TIpaKTHQeCKaH 3HaQHMOCTb paOOTbI 3aKJllO':IaeTC5I B CTpyKTYPbI 

CHMyMTopa lllrHY, MO)f(eT 6bITb HCnOJIb30BaHa ,lJ,M Ha 

OCHOBe HCnbITaTeJIbHOrO ,lJ,JI5I OTPa60TKH CPYHICqHH H OTJIa,lJ,KH 

ynpaBJIeHH5I lllrHY. 

PeKOMeH,naQHH IIO HCIIOnb30BaHHIO pe3ynbTaToB pa60TbI 

HMeeT 5IBHO npaKT11':IeCKYIO HanpaBJIeHHOCTb. 

MO)f(HO 11CnOJIb30BaTb B HCCJIe,lJ,OBaHH5IX, HanpaBJIeHHbIX HaCHMYMTOP 

nOBbIIlleHHe pa60TbI 3JIeKTpOnp11BO,lJ,OB IllTaHrOBbIX HaCOCOB. 

,UOCTOBepHOCTb pe3ynbTaToB paOOTbl 

11 npaB11JIbHOCTb nonyqeHHbIX pe3YJIbTaTOB He BbI3bIBaeT 

COMHeHlfH. g11arHOCT11Ka COCT05IHH5I IllrHY B OCHOBaHa Ha aHaJI113e ,lJ,HarpaMMbI 

MOI..IJ;HOCTH KOTOPOH CB5I3aHbI C 

YCJIOBIDIMH pa60TbI rny6HHHoro Hacoca. ,ILHarpaMMa MOI..IJ;HOCTH 5IBMeTC5I 

nepHO,lJ,H':IeCKOH (c nepHO,lJ,OM, O,lJ,HOrO q11KJIa pa60TbI Hacoca) 11 

oTPa)f(aeT BJIH5IHHe CHJI, rv~.u.nj\' Ha 11 

KOMnOHeHTbI 060PY,lJ,OBaHH5I B Te':IeH11e nOJII1pOBaHHoro IllTOKa. 

I1cCJIe,lJ,OBaHHe H pa3pa60TKa MeTO,lJ,a fJ""J-"'-->UJLJ" OCHOBaHa Ha 

M11H11M113aqmi nOTepb B 3a C':IeT Ha nOTOK pOTopa, ':ITO 

5IBMeTC5I pacrrpOCTPaHeHHbIM npHeMOM. Ha 

3JIeKTPOMeXaHH'1eCKOM HcrrbITaTeJIbHOM 

pa3pa60TaHHOH HM11TaqHOHHOH MO,lJ,eJIH. 
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nOJIHOTa ony6JlHKOBaHH5I H anpo6aUH5I OCHOBHbIX PC3YJlbTaTOB 

l1.HCCCpTalvm 

TIo TeMe ,lJ;I1CCepTaIJ;IfM oIIy6JIMKOBaHo 11 CTaTeH B peu;eH3MpyeMblx HayqHblx 

BAK P<D M ATTecTaU;MoHHbIM COBeTOM Yp<DY, BKJIIOLIa5I 

lOB M3,UaHM5IX, ,-,n'v""".""-'-I,UL~ B kYJ.V,IJ.'J.-<THfT.:TClr\ U;MTMpOBaHM5I Scopus M 

WoS, 1 IIporpaMMa 3BM. KpoMe :noro, Ha 6 

KOHcpepeHU;M5IX Me)K'uYHapo,UHoro ypOBH5I. gJI5I HayqHoH pa60TbI ypOBH5I 

KaH,UM,UaTcKoH ,UMccepTaU;Mlf ::noro BIIOJIHe 

COOTBCTCTBHC nacnopTY CnCUHaJIbHOCTH. 

CIIeU;MaJIbHOCTM 

KOMIIJIeKCbI M CMCTeMbD>, CJIe'uyromMM IIYHKTaM: 

II.I. TeopMM 3JIeKTpOTexHMLIecKMx KOMIIJIeKCOB M CMCTeM, 

aHaJIM3 CMCTeMHblX CBOHCTB M MaTeMaTMLIeCKoe, 

MMMTaU;MOHHoe KOMIIbIOTepHoe Mo,UeJIMpOBaHMe KOMIIOHeHTOB 

KOMIIJleKCOB M BKJIIOLIa5I 

M 

CMCTeMbI 3JIeKTpOIIpMBo,Ua, 3JIeKTpOCHa6)KeHM5I M 3JIeKTpoo6opy,UoBaHM5I; 

'II.3. Pa3pa60TKa, M IIapaMeTpwlecKMH OIITMMM3aU;M51 

3JIeKTpOTeXHMLIeCKMX CMCTeM M MX 

aJIrOpMTMoB 3cpcpeKTMBHoro YIIpaBJIeHM5I; 

IIA. pa6oTocIIOCo6HOCTM M CPYHKU;MOHMpOBaHM5I 

3JIeKTpOTeXHMLIeCKMX KOMIIJIeKCOB, CMCTeM M MX KOMIIOHeHTOB B Pa3JIMQHbIX 

pe)KMMaX, IIpM pa3Hoo6pa3HbIX BHelIIHMX ,UMarHOCTMKa 

,",V,l,"""'" KOMIIJIeKCOB. 

ABTopccpcpaT HaIIMcaH 5!CHbIM M IIOIDITHbIM 5!3bIKOM. Co,Uep)KaHMe aBTopecpepaTa 

,UMccepTaU;MM. 
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BonpOChI M3aMe'laHMH no pa60Te 

1. fIO,I(XO,I(IifT JIIif  lllTaHrOBoro Hacoca 

,I(JIJI Bcex TIifnOB cKBa:!Klm? ECJIIif TO KaKIife C006pa)KeHIifJI RbI 

2. B npOIif3BO,I(CTBeHHoH Iif HelwnpaBHOCTIif 

pa60"iIifX COCTOJIHIifH, He npe,I(CTaBJIeHHble B ,I(aHHOH MO)KHO 

IifCnOJIb30BaTb MO,I(eJIb ,I(JIJI nOJIY"ieHIifJI ,I(pyrIifx pa60"iIifX COCTOJIHIifH 

3.  fIO"ieMY BbI6paH OnOpH.bIX BeKTopoB? PaccMaTpIifBaJIIifCb JIIif 

MalllIifHHoro o6Y"ieHIifJI? 

fIO"ieMY noBbIllleHIifJI OCHOBaHO Ha 

nOIifCKe OC060H TpaeKTopIifIif TOKa HaMarHIif"iIifBaHIifJI ,I(JIJI MIifHIifMIif3aUIifIif B 

5. MO,I(eJIb lllTaHrOBoro Hacoca B peaJIbHOM  Ha 

Iif 6bICTpYIO nO,I(CIifCTeMY? npIifJIO)KeHIifJI BbI 

MQ)KeTe npe,I(JIO)KIifTb ,I(JIJI pa3pa60TaHHoH CIifCTeMbI IifMIifTaUIifIif lllTaHrOBoro nu\""vv 

3aKJIIO'IeHMe no AMccepTaUMM 

3aMe"iamI51 He CHIif)KaIOT .L.lV"HH-' 

AHaJIIif3 CO,I(ep)KaHIifJI ,I(HCCepTaUHH 11. "iTO pa60Ta 

HanIifcaHa JIOrIif"ieCKIif nOCJIe,I(OBaTeJIbHO, KoppeKTH.bIM C H TeXHH"ieCKOH 

TO"iKH 3peHHJI 06JIa,I(aeT HOBbIe 

H B.bI,I(BHraeMble ,I(JI5I 3aruIifTbI, "iTO 

CBH,I(eTeJIbCTByeT 0 JIIif"iHOM BKJIa,I(e aBTopa B H COOTBeTcTByeT Tpe60BaHHJIM 

«fIOJIQ)KeHIif5I 0 npHCY)K,I(eHHH B <DrAOY BO «Yp<DY», B TOM 

"iIifCJIe n.n. 10 Iif 14. 

OueHIifBa5I pa60TbI B ueJIOM, C"iIifTaIO, "iTO ,I(IifCCepTaI(IifJI TeKJIe C. 11. 

«Development and research on fault diagnosis and efficiency improvement 

methods for rod driven by an induction motor / Pa3pa60TKa Iif 

MeTO,I(OB Iif nOBbIllleHIifJI ::mepr03<p<peKTIifBHOCTIif 

lllTaHrOBbIX rJIy6IifHHo-HaCOCHbIX YCTaHOBOK C npIifBO,I(OM OT aCIifHxpOHHoro 
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,n:BHraTemr», rrpe,n:CTaBJIeHHa5I Ha COHCKaHHe Y'IeHOH CTerreHH KaH,n:H,n:aTa 

TeXHH'IeCKHX HaYK, 5IBJI5IeTC5I 3aKOH'IeHHOH Hay-qHO-KBaJImpHKaU:HOHHOH pa60TOH H 

BHOCHT CYIIJ;eCTBeHHbIH BKJIa,n: B perneHHe BmKHOH' Hay-qHO-TeXHH'IeCKOH 3a,n:a'IH 

rrOBblrneHH5I 3q,q,eKTHBHOCTH ~YHKU:HOHHpOBaHH5I 

KOMrrJIeKCOB, pa60Ta COOTBeTcTByeT rraCrrOpTY HaY'IHOH crreU:HaJIbHOCTH 

2.4.2. 3JIeKTpOTeXHH'IeCKMe KOMrrJIeKCbI H CHCTeMbI, a e,e aBTop - TeKJIe CaMY3JIb 

I1caaK, 3aCJIY)KHBaeT rrpHcY)K,n:eHH5I eMY y-qeHoH CTerreHH KaH,n:H,n:aTa TeXHH'IeCKHX 

HaYK ITO crreU:HaJIbHOCTH 2.4.2 - « 3JIeKTpOTeXHII'IeCKHe KOMrrJIeKCbI II CHCTeMbI». 

O(inUJJlaJIhHhIii onnOHeHT: 

3aBe,n:yIOIIJ;HH Kaq,e,n:poH «MHKporrpou:eccOpHble 

cpe,n:cTBa aBTOMaTH3aU:HH» <DrAOY BO 

« I1epMcKHH HaU:HOHaJIbHbIH IICCJIe,n:oBaTeJIbCKHH 

rrOJIHTeXHH'IeCKHH YHHBepcHTeT», 

,n:OKTOP TeXHH'IeCKHX HaYK, ,n:ou:eHT 
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I1eTpO'IeHKOB AHTOH EopHCOBH'I 
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TeJI: +7 (342) 2-198-068,  

e-mail : petrochenkov@pstu.ru.pab@msa.pstu.ru  
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