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INVERTER DEVELOPMENT OF CASCADE TYPE FOR SUBMERSIBLE PUMP MOTORS
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The article describes the frequency converter cascade type. It is necessary to supply submersible motor at great
depths. When it is necessary to eliminate spurious harmonics. Clog mains harmonics and negatively affect the insulation
of the cable and motor. By adjusting the extraction rate according to the production rate can be increased life of the
well. To solve these problems considered cascade inverter consisting of a three-phase multiple winding transformer
and power inverters, IGBT-transistors. A device power cell. View of one embodiment of forming a control signal for
IGBT-transistors, through which is possible to obtain an almost perfect sine wave output inverter. This principle is
described as an example of single-phase bridge inverter. The diagram of the control system and diagram incorporating
transistor pairs. Mathematical model of the “inverter-motor” made in Simulink. Describes all the key building blocks
of the model. Harmonic analysis is made using the “Powerqui”. On the basis of this analysis, it was concluded that the
feasibility of using the cascade inverter for powering a cylindrical linear motor valve submersible pumps.
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B crarbe rccreoBaHo BIMSHHAE HHBECTHPYEMBIX B TTOBBIIICHHAE SHEPTETHIECKON A(h(PEKTUBHOCTH (DTHAHCOBBIX PECYPCOB
Ha I1IeH000pa30BaHUE MPOTYKIMU. YCTAHOBIICHO, YTO B MHOTOCTaIMIHBIX MPOM3BOACTBAX, TPEOYIOLIMX Y4acTHsl HECKOJIBKUX
KOHTpAreHTOB, BO3HMKAET KyMYJISITHBHBIH 3(()eKT CHIDKEHS 3aTpar. BeIBIeHa cTeneHHast 3aBUCHMOCTb POCTa SKOHOMHIYECKO-
ro 3(deKra OT Ynca YHaCTHUKOB NPOM3BOACTBEHHOIO Hpouecca. IIpeyiokeHa S3KOHOMUKO-MaTeMaTH4ecKast MOJIeNb pacueTa
addekra OT MepOIPUATHIA SHEProcOEPEIKEHNS HAYAIBHBIX 3TAlloOB OM3HEC-TIPOIIECCOB B CEOECTOMMOCTH KOHEUHOTO Pe3ysbTa-
Ta, MMEIOLIETO MOTPEOUTENBCKYH0 LIGHHOCTb. [omydeHa 3aBUCHMOCTh SKOHOMHYECKOTO d(deKTa SHeprocOepeskeHns OT Yncia
CTaIHii epepabOoTKH U peHTa0eTbHOCTH POr3BoACTBA. [TokazaHo, 9To BEICOKOTEXHOIOTUYHEIE TIPOM3BOJICTBA OO JAI0T CyIIie-
CTBEHHO OOJIee BBICOKUM IOTECHIMAJIOM CHIDKESHUSI ICHBI TIPOIYKLMHN TIPH SHEProcOepekeHNH, YeM 00bI4a TOILUINBA U CHIPBSL.
HaspanHOe TpeBBIIIeHNE SKOHOMUYECKOTO 3((heKTa IO CPAaBHEHHIO C HU3KOM CTETIEHBIO MepepabOTKH CHIPHSI SBIISIETCS] CHHEpTe-
TryeckuM 3¢ dexrom. CrieioBaTesbHO, JUIs NOTy4eHHs 3HAYMMOTO SKOHOMUYECKOT0 3(eKTa 0T HHBECTUPOBAHNUs SHEprocoepe-
TAFOIIMX MEPOIPUSATHI BAYKEH TIEPEXO0/T K BBICOKOTEXHOJIOTMYHBIM TIPOM3BOJICTBAM C BBICOKOIT TOOABICHHOH CTOMMOCTEIO.
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In article influence invested in increase of power efficiency of financial resources on production pricing is investigated. It is
established, that in the multistage productions demanding participation of several contractors, there is a cumulative effect of decrease
in expenses. Sedate dependence of growth of economic effect on number of participants of production is revealed. The economic-
mathematical model of calculation of effect from actions of energy saving of the initial stages of business processes in prime cost of
the end result having consumer value is offered. Dependence of economic effect of energy saving on number of stages of processing
and profitability of production is received. It is shown that hi-tech productions possess significantly higher potential of reduction of
price of production at energy saving, than fuel and raw materials production. The called excess of economic effect in comparison
with low extent of processing of raw materials is synergetic effect. Therefore, for receiving significant economic effect of investment
of energy saving actions transition to hi-tech productions with a high value added is important.
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HpOBeIIeH aHaJiu3 COBPEMEHHOTO COCTOSAHUS U CYHICCTBYIOUIUX 3KOJIOTHUYCCKUX Hp06HeM HBMSHTHOﬁ mpo-
MblIJIeHHOCTH Poccuu n pral/leI U HaMCUYECHBI ITYTHU UX PEIICHUS KaK 3a CUCT UBMEHCHU S TECXHOJIOTUHN ITPOU3BO/I-
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CTBa NOPTIAHALIEMEHTA, TaK U 33 CUST YTUIM3ALUHU OTXOSIINX I'a30B, 00pa3yomuxcs npu odxure kinHkepa. Oc-
HOBHBIM KOMIIOHEHTOM BBIOPOCOB B aTMOC(Epy OT [IEMEHTHBIX TIe4eil SBISIETCS YITICKUCIBIN ra3, KOTOPBIA MOXKET
ObITh yTHIM3HpOBaH. [IpeokeHa HOBast TEXHOJIOTHS Y THIIM3AIUU BEIOPOCOB YITIEKHCIIOTO ra3a, COAepKAIIerocs
B BBIOpOCAX MPENPHUATHH EMEHTHOHW NMPOMBIINIJICHHOCTH, BKJIIOYAIONIAsl STAbl OYMCTKH ra30B OT [[EMEHTHOU
IIBUTH, BBIICTICHHE YIJIEKHUCIIOTO Ta3a MOCPEACTBOM MPUMEHEHHS KOMIAKTHBIX BBICOKOA()(EKTHBHBIX BUXPEBBIX
annaparoB M yTHJIN3ALHH C 1oJydyeHreM 3G QeKTHBHOrO MUHEPAJILHOTO yA00peHus — OuKkapOoHaTa aMMOHHMS, KO-
TOPBIH 00JaJaeT JIyUYIINMU XapaKTePUCTHKAMK [0 CPAaBHEHHIO C TPAJUIUOHHO IIPUMEHIEMOM B CEIBCKOM X035 -
CTBE aMMHauHOH cenuTpoil. PazpaboTaHa TeXHOIOrHYECKask CXeMa BbIICIEHHS YIIEKUCIIOTO I'a3a U IPOU3BOACTBA
OuxapOoHaTa aMMOHHS.
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The analysis of the current state and existing environmental problems of cement industry in Russia and
Ukraine and the ways to solve them as due to changes in production technology of Portland cement, and by
utilizing the waste gases from the clinker burning. The main component of emissions from cement kilns is carbon
dioxide, which can be utilized. The new technology of recycling carbon dioxide contained in the emissions of
cement industry, which includes the steps of purification of gases from cement dust, carbon dioxide emission
through the use of highly compact vortex apparatus and recycling to produce effective fertilizer - ammonium
bicarbonate, which has better performance compared to the traditionally used in agriculture economy of
ammonium nitrate. The technological scheme of the process of separation carbon dioxide gas and production
of ammonium bicarbonate worked out.
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B craree paccmoTpeHa METO[MKA pacdera yCHIHMS TSDKEHHS, HeOOXOIMMOTO TSl ONpPEIENICHHsT TPEHHSI BTOPHIHOTO
aneMeHTa 00 cratop. Pabounm ycuniem MuIHHIPHIECKOTO TMHEHHOTO BEHTHILHOTO ABUTATeNIs SIBISIETCS] OCEBOE YCHIINE,
KOTOpPOE CO3/1aeT BO3BPATHO-TIOCTYIATeILHOE ABKEHIE O3 TaHIOBOTO HACOCa, HAXOSIIErOCs B CKBKUHE. YCUIINE TSDKe-
HISI BOSHHUKAET M3-33 CMEIICHHS] BTOPHYIHOTO YIEMEHTA [AIHHIPHIECKOT0 IMHEHHOTO BEeHTUIIEHOTO IBUTATEIISI OTHOCHTEITh-
HO ocu ctaropa. I1pu 3ToM 3a30p MexIy CTaTopoM U pOTOpoM OyleT HepaBHOMEpHBIM. PellieHa 3a/1aua 1o pacnpeneseHuIo
TIOJISI IO JUTHHE HepaBHOMEPHOTO 3a30pa. B pabote jaH pacuer yCritust TshKeHHS B CITydae, KOTia BIOPUUHBIHA SIIeMEHT JIKHT
Ha MOBEPXHOCTH cTatopa. B pesynbrare pacueToB BBIICHUIOCH, YTO YCUIIHE TSHKEHHS 3HAUUTEIBHO M €10 HEOOXOMMO YuH-
TBIBaTh JUIS OLIpesieNieHnst Cuil TpeHus. Ha ocHoBe maHHOTO aHanm3a ObUI ClIeNaH BBIBOJ] O HEOOXOIMMMOCTH HCIIOIB30BaHHs
HEMArHUTHBIX IIEHTPATOPOB, PACTIONIOKEHHBIX ONPEIETIeHHBIM 00pa30M, JUISI CHIDKEHHS CHIT TPEHHUSL.

EFFORT TENSION CYLINDRICAL LINEAR GATE PERMANENT MAGNET MOTOR
BETWEEN THE STATOR AND THE SECONDARY ELEMENT

Mirzin A.M., Korotaev A.D., Shutemov S.V.

Federal State Educational Institution of Higher Professional Education “Perm National Research Polytechnic
University (PNIPU)” (Russia, 614000, Perm, Komsomol prospect, 29-a)

The article describes the method of calculating the pulling force necessary to determine the friction of the
secondary element of the stator. Operating force of the cylindrical linear motor valve is an axial force which produces
reciprocating motion Boomless pump located downhole. Tension force arises because of the displacement of the
secondary element of the cylindrical linear motor valve relative to the axis of the stator. Thus the gap between the
stator and the rotor will be uneven . Solve the problem of the field distribution along the length of the uneven gap.
The paper presents a tension force in the calculation when the secondary element on the surface of the stator. The
calculations revealed that the force of attraction and much needs to be considered to determine the frictional forces.
On the basis of this analysis, it was concluded that the need to use non-magnetic centralizers located in a certain way
, to reduce the frictional forces.
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