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ABSTRACT

Thesubjectofthestudyiselectricequipmentsystemofmilkfarmsatagriculturalenterprises.The
purposeofthisworkwastheenhancementofoperationalreliabilityofelectricequipmentdesigned
fortechnologicalprocessatmilkfarmsbasedontheuseofresultsofcalculationsmadeforthevalue
ofexpectedeconomicdamagecausedbyfailuresofelectricmotors,andowingtotheadvancement
oftechnicalmaintenancesystem.Effectivenessoftheworkisdefinedbyevaluationofdamageand,
therefore,reducingtheidletimeperiodfortechnologicalequipmentinvolvedinvariousprocesses,at
milkfarms,aswellasincreasinglifetimeofelectricequipment,atagriculturalenterprises.Application
oftheresultsofthesestudiesmayincreasetheoperationalreliabilityofelectricequipmentandensure
economicalsavingsowingtothereductionofidletimeoftechnologicalequipment,atmilkfarms,
makingitpossibletoreduceassetsforoperationandmaintenancepurposesby10%to15%andto
decreaseelectricpowerconsumptionasaresultofeffectiveuseofelectrifiedmachinery.
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Electric Equipment, Failure of Electric Motor, Technical Maintenance, Technological and Technical Damage

INTRODUCTION 

InRussia,anationalconcepthasbeendevelopedinthefieldofenergysupplyinagricultureforthe
perioduntil2020.Thisconceptincludessubstantialenhancementofpowersupplyreliability,forrural
customers,andgrowthoftheeffectivenessofuseofelectricequipmentandelectrifiedmachinery,
atagriculturalenterprises.

Theimportanceandtimelinessoftheresearchsubjectandprojectdevelopmentaredetermined
by the task of reliability improvement of electric equipment designed for rural application. The
sameappliestoincreasingtheeffectivenessofelectrifiedmachineryuseinagriculturalproduction.
Technicalandcommercialanalysisofelectricdrivefailuresintechnologicalequipmentisvitalfor
thesakeofsubstantiatingtheapplicationofinnovativestrategyfortechnicalmaintenanceandrepair
ofelectricequipment.
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Inourwork,weusedmaterialsontheeconomicevaluationoftechnologicalprocesses(Vasant,
Zelinka & Weber, 2019, Kharchenko & Vasant 2020, Kharchenko & Vasant, 2018, Thomas,
Karagoz, Ahamed & Vasant 2020, Kharchenko & Vasant 2020). However the existing methods
involvecomplicatedcalculationsand,therefore,arehardlyapplicableinagriculturalproduction.(A.
I.Nekrasov,Yu.S.Borisov,1995,A.S.Guzachev,V.A.Trushkin.2017).

The scientific novelty of the carried out research and development includes the obtained
calculationdataandresultsofanalysisofinformationforestimatingdamageduetothefailuresof
electricdriveoftechnologicalequipment,inanimalfarming.Theeffectivenessoftheresearchwork
isdefinedbytheimprovementofequipmentreliability,increasingitslifespanandreducingboth
failurerateandconsumptionoflaborandmaterialresourcesformaintainingoperabilityofelectro-
technicalandenergyequipment.

Animportanttaskistoimprove,specifyandsupplementtheexistingsystemofmaintenanceand
repairofelectrifiedequipmentforagriculturalenterprisesandtoincreasetheoutputofagricultural
productsbyimprovingtheoperationalreliabilityofelectricequipment,intechnologicalprocesses.

Materials 
Inordertoimprovetheeffectivenessofagriculturalproduction,principallynewapproachestothe
issuesofenergyprovisionfortechnologicalprocessesareneeded.Theseincludepriorityareasand
productiontechnologiesonthebasisofelectricenergyuse,inconditionsofreliablepowersupplyfor
customersandhighoperationalavailabilityandsafetyofelectricequipmentandpowerinstallations
(Yu.F.Lachuga,D.S.Strebkov,A.I.Nekrasov2009;“Systemofscheduled-preventiverepair”1987,
N.N.Syrykh,N.E.Kabdin2007;Vinogradovetal.,2018;Vinogradovetal.,2019).

Thesystemofmachinesandtechnologiesforcomprehensivemechanizationandautomationof
agriculturalproductionfortheperioduntiltheyear2020approvedforRussia,comprisesdeveloping
themilkfarmingmainlybybuildingnewlargespecializedfarmsandcomplexesfor100,200and
400cows,aswellasbyreconstructionandmodernizationofexistingmilkfarmsofoptimalcapacity
includingsmallfarmsfor10,25and50cows.Powerconsumptionforperformingtheprocessesof
milkingandmilktransportationis0.56kWh/yearwhilethatforcoolingandstorageamountsto0.4
kWh/year.Atthesametime,theaggregateinstalledpowerofelectricdriveofmachineryandequipment
forthesetechnologicalprocessesis8kW(“Machinerysystemforcomplex”,2012).

In2018,thegrossmilkyieldatagriculturaleconomiesofallcategories,inRussia,was30.6mln.
tonwhichis1.5%highercomparedtotheyear2017.Forthesameperiod,thegrowthofgrossmilk
yieldinlargeproductionenterpriseswas3.6%attaining16.2mln.ton.Thisgrowthwasachievedas
aresultoftheincreaseofmilkcattleproductivitythatwasashighas6,094kgpercow,in2018.Itis
3.8%highercomparedtothepreviousyear.AccordingtothereportbyRFMinistryofAgriculture
dated 07.02.2019, the price of milk is about 25 rub/kg or USВ 0.38 $. (Prices for agricultural
production2019).

Atthepresentday,theuseofhighlyeffectiveup-to-dateelectrifiedmachineryandadvanced
methodsofitsmaintenanceisessentialinordertoperformtechnologicalprocessesandmechanized
operationsthatcouldpreventandexcludepossibledamagetoagriculturalproductionduetofailures
of electric motors and other electric equipment. Adhering to the requirements of the scheduled
preventive-maintenance repair system for electric equipment in agriculture and with the use of
innovativemethodsoftechnicalmaintenanceofruralelectricinstallationsmakesitpossibletoreduce
substantiallythefaultrateofelectricequipment.Therefore,materialandlaborassetsforoperation
ofelectricequipmentanddamageatagriculturalenterprisesaremuchlowerduetofailuresofsuch
equipment(“Calculationmethodforeconomic”1995,A.I.Nekrasov,Yu.S.Borisov.1995).
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