MedicdyHapooHbill HayuHo-Uccaed08amenbcKull JcypHan = Ne 5 (143) = Mali

TEKTPOTEXHOJIOI'A, JIEKTPOOBOPYJOBAHME 1 SHEPT'OCHABXXEHME
AT'POITPOMBIIIVIEHHOI'O KOMIUIEKCA / ELECTROTECHNOLOGY, ELECTRICAL EQUIPMENT AND
POWER SUPPLY OF THE AGRO-INDUSTRIAL COMPLEX

DOI: https://doi.org/10.60797/IRJ.2024.143.67

CITIOCOBHGI ITOBBIIIIEHUA HAJTEXKHOCTHU 3/TEKTPOCHABXXEHUSA IPEAITPUATUN ATIK
C MUCITI0/Ib3OBAHVEM BUD

Hayunas crartbs

Adanacsesa B.C.!, Oscannukos JI.A.% Bapakun H.C.> *, Illummrun U.H.*
*ORCID : 0009-0000-5086-2360;
! CraBpononbckoe npesuaeHTckoe Kajgerckoe yunnuiie, CtaBpornoss, Pocculickas ®eaepaiys
%3 4 KyGaHCKUi ToCylapCTBeHHBIN arpapHbiii yHusepcutet umenn U.T. TpyGumuna, KpacHogap, Poccuiickas ®efiepatiust

* Koppecrnonupytoiuii aBrop (barakin85[at]mail.ru)

AHHOTanus

V3BecTHO, UTO aBapuiiHble OTK/IFOUEHHs OT 3/1eKTpocHabkeHus Ha npegnpustusax AITK uMeroT 3HauMTesbHbIE
TNIOC/Ie/ICTBYS, CBfI3aHHblE CO CHIDKEHUEM IIPOM3BOAWTENbHOCTH, NOpYell NMpoAyKLuy, rubesbio 61onoruyeckux crucreM. JTo
TNOBBILaeT TpebOBaHUS K HaJ|eKHOCTH 3IeKTPOCHabXeHHs1 M 00yC/IaB/IMBaeT MOMCK PalMOHAIbHBIX CIOCOOOB IOBBILIEHUS
paboTocrniocobHocTu. TlpensiaraemMasi MeTOJMKA TOBBIILIEHNS] HA/IEKHOCTH 000pYyAOBaHUS OOOCHOBBIBAET OMNTHUMAJIbHYHO
MEepUOANYHOCTD TIPOBeJIeHHsT MPOGUIAKTHYeCKUX OCMOTPOB Ha OCHOBe Ko3(dHIFieHTa TOTOBHOCTH U YILepbOB OT MepephiBOB
B 3/ieKTpOocHaOKeHnH. Ko3ddULMeHT roTOBHOCTH PacCUMTHIBAETCS C YUETOM CKPBITBIX OTKa30B, KOTOPbIE BBISB/ISIOTCS TIPU
npoBegenun ouepenHoro TO. Yactoe mpoBesenne TO MHOrZAa HEBO3MOXKHO peajM30BaTh Ha TMPaKTHKe U3-3a
OpraHu3alUOHHBIX WM (UHAHCOBBIX mMpobsieM. HanbGosee CyIeCTBEHHO MOXKHO TIOBBICUTb KO3(MQUIMEHT TOTOBHOCTU
3/IeKTpOCHa0)KaroIero 000pyZ0BaHUS MOXKHO YCTAHOBKOM 3/1eKTpPOCTaHLMi Ha ocHoBe BUD. Tak, Harpumep, yCTaHOBKa
COJIHEUHOI 3/IeKTPOCTAHLMM Ha NTHUYHHUKE B 6 ThIC. TOMOB TOBBIIIAET KO3(GULMEHT TOTOBHOCTU IIPAKTUYeCKH 10 1 u
MIPUBOJUT K TIOJIyUeHHIO [JOTIOJHUTETbHOM NPUOBUIM OT CHYDKEHHS 3JIeKTPOIOTpebsieHust OT TPaJULMOHHON SHEeProCHUCTEMBL.
CpoOK OKyIaeMOCTH BHeJJpEHHsI COTHEUHOH 3/IeKTPOCTAHIUM Ha TAKOM 00BbeKTa CTAaHOBUTCS MeHbLIle Tofja.

KiroueBble cjI0Ba: 3/1eKTPOCHAOKeHHe, HAZIeXKHOCTh, COJTHEYHAs 3/IEKTPOCTaHLMs, TEXHOIOTHYeCKU yiuepo.
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Abstract

It is known that emergency power outages at agro-industrial complex enterprises have significant consequences associated
with reduced productivity, product damage, and death of biological systems. This increases the requirements to the reliability
of power supply and determines the search for rational ways to improve the serviceability. The proposed methodology for
improving equipment reliability substantiates the optimal periodicity of preventive inspections based on the availability factor
and damage from power supply interruptions. The availability factor is calculated taking into account hidden failures, which
are detected during regular maintenance. Frequent maintenance is sometimes impossible to implement in practice due to
organizational or financial problems. The availability factor of power supply equipment can be increased most significantly by
installing RES-based power plants. For example, installation of a solar power plant on a poultry house of 6 thousand heads
increases the availability factor practically to 1 and leads to additional profit from reduction of power consumption from the
traditional power system. The payback period for the implementation of a solar power plant at such a facility becomes less than
a year.

Keywords: power supply, reliability, solar power plant, technological damage.

BBeaenmne

HagexxHocth 3nekTpocHabkenue npeanpustuii AIIK Poccuy umeer Gosiee HU3KUN ypOBEHb, UeM MPOMBIIIIEHHBIX
TpeJNpUATAA. DTO CBSI3aHO C HECKOJBKUMH TIPHUMHAMH: PacCpeOoTOYeHHOCTh TOTpeOWTenell Ha LIMPOKOH TEeppPUTOPHH,
VAANMeHHOCTh OT 3/eKTPOCHAOKAIOMX TMOACTAHLMM, YacTO HeJOCTYIHOCTh T[IOMaJaHusl OMepaTHBHBIX Opurag K
TIOBPEXK/IeHNSIM, U3HOLIEHHOCTh 000py/j0BaHUsI TPaHC(OPMATOPHBIX MOACTAHLMM U JIMHUM 3/1eKTporiepesiay, HeJl0CTaTOYHOoe
KOJIMUEeCTBO 0OCTY)KHUBAIOIIETO TIepCOHAsa, HU3KUUM YPOBEHb KOMITETEHLIMH B YaCTH 31€KTPO0OOPYIOBaHUs CaMUX pPabOTHHUKOB
ATIK. Tak, Hanpumep, o751 37JeKTpPOoCHa0KaIoIUX TPaHC(OpPMaTopoB, CO CPOKOM 3KCIUTyaraluu Oosee 25 jieT, cocTaB/sieT
40% ot ob1ero yncna 3toro obopynosanus [1]. B KpacHogapckom Kpae cTereHb W3HOCA TpaHC(HOPMaTopoB cocTaBsieT 86%,
a KOMMYTaLMOHHO# armapaTtypbl — 84%. EcTecTBeHHO, 4TO 3TH LUGPHI C KaXKABIM TOAOM TOJBKO PACTyT U 3TO TPUBOJUT K
BO3pacTaHUIO KOJIMUECTBa MEPEPBLIBOB B 3/eKTpocHabkeHun nipeanpustuii ATIK [2], [3], [4].
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FO,HOBEIH AJIUTE/IBHOCTD TepephiBa 3]18KTPOCH86)K€‘HI/IH HOTPE6HTeHeﬁ ATIK moxeTt N3MepATbCA COTHAMU YaCOB, a CpeaHAA
IJITEIbHOCTh OTKJIFOUEHHsI OfIHOTO TEXHOJIOTMYECKOrO HapyIleHHs HaXOAWTCs B MHTepBaie oT 4 10 8 yacoe. Harpyska Ha
OIepaTUBHbIN TIEPCOHA/T BO3PACTAET, YTO TIPUBOJUT K JeDUIMTy BpEMeHU Ha MpO(H/IaKTHUeCKHe paboThbl, M OHU 3aHUMAOTCS
TOJILKO aBapUHHBIMU paboTamu.

IMoTeHIMabHO BO300HOB/ISIEMbIE WCTOYHWKU 3HEPIMU MOTYT CTaTb pe3epBHBIM 00OpY[0BaHUEM /sl TIOBBIILIEHUS
HaJIe)KHOCTH 37IEKTPOCHAOXKeHHUsT CeTbCKUX MoTpebuTenield. [IisT MHBECTUPOBAHUS (UHAHCOB B CO3JAHHE TAaKUX pe3epBHBIX
HCTOUHUKOB TpeOyeTcss SKOHOMHUECKOe TIOATBEpXKJeHHe B BHJe HHBECTpoekTa. IIpM SKOHOMHYEeCKOM O0O0CHOBAHHUU
YCTAHOBKHW HCTOUYHWKOB 3HEPTHKU HA OCHOBE B3 uyacrto He YUMTLIBAIOT I1OKa3aTe/In Ha,qé)KHOCTI/I 1 BEPOSATHBIE ymep6bl oT
rnepepuiBOB B 3HeKTpOCHa6)KEHI/II/I 1 OCTAHAB/IMBAKOTCA TOJIBKO Ha pacqéTax Mo CTOMMOCTH SJIEKTPO3HEPTHU. HPI/I 3TOM CPOK
OKYIIaeMOCTH CTAaHOBUTCS OYEHb JIMTEJIbHBIM ¥ MOXKET mpeBbiiiars 10 jier. VIHBeCTOpam 3TO He BBIFOAHO, UTO MPUBOAUT K
HM3KHM TeMIiaM BHepeHust BUO B ceslbCKOM X035IHCTBe.

B cBsi31 € 3TUM ecThb MOTPeOHOCTH B pa3paboTKe METOAUYECKOTO MOAX0/A AJisi SKOHOMUUECKOr0 000CHOBAHHUSI MHBECTULUN
B YCTaHOBKY 3JIEKTPOCTAHIMI Ha 0CHOBe B3 ¢ yueToM XapaKTepUCTHK HafIeXKHOCTH U BEPOSITHBIX YIIiepbOB OT TiepephiBOB B
SHEeprocHabKeHu!.

Lens uccneqoBaHuii — pa3paboTaTh METOAMKY SKOHOMHUECKOTO OOOCHOBaHMs BHeZpeHus Ha mpexanpustusx AITK
3/IEKTPOCTAHIIMI Ha 0CHOBe BMD C yueToM TeXHOJIOTHUECKUX YIepOOB OT MepephIBOB B SHEPrOCHAOKEHHUH.

MeTo/bl U IPMHLUIIBI HCC/Ie/0BAHUS

Yuer HagéxHocty paboTbl npeanpusthii AITK syudiie ouleHHBaTh uepe3 KOMIUIEKCHBIM I10Kasareiab — KO3(GUL{eHT
roToBHOCTH. [TepepbIBbl B 9HeprocHabXeHNU U BBIXOZbI U3 CTPOSI 371eKTPO0O0PYA0BaHNs TIPUBOASAT K CPBIBY T€XHOJIOTMUECKUX
TIPOLIeCCOB, KOTOPbIE YaCTO MMEIOT 3HaYeHMs], TIpeBbIIIalolljiie CTOMMOCTb YCTAHOBOK M 3aTpaT Ha BOCCTaHOBJIeHHe. YacTo 31U
3HaYeHUsI TeXHOJIOTUUECKHUX YiepOOB BO3HMKAIOT M3-3a TECHOW CBSI3M HAZIe)KHOCTH (YHKLIMOHHPOBAHUS OOODYZOBaHHS C
JKU3HE[IeATeIbHOCTBI0 OHomornyeckux o0beKToB. [Jis onpe/iesieHys TIoKa3aTesield HaZjeXKHOCTH HY)KHO 3HaTh CTaTUCTHUYeCKHe
JaHHbIe 00 OTKa3axX B KOHKPETHOM OOBeKTe WITH T0JIb30BaThCsl CPeITHIMU 3HAUeHUSIMH 110 PeTHOHY Wiu cTpaHe. Ha ocHoBaHMM
uMetoLelcss WHOpMaLMK  y)Ke MOXHO PacCuuTaTh KO3((HULMEHTHI TOTOBHOCTH SHEPreTHUeCKUX OOBEKTOB U
3/IeKTPOYCTaHOBOK.

Virep6 npeAnpysATHIO IPYU NIPOU3BO/CTBE CEMbCKOXO03HCTBEHHOM MTPOAYKLIMY TIPY OTK/IFOUEHUSIX /1eKTPOIHEPIHH MOYKHO
ompefiesiiTh HeCKOJMbKUMM  criocobamu. IlepBelif  croco® mpejycMaTpuBaeT OLieHKY yilepba uepe3  CHIDKeHUe
npousBoguTeIbHOCTH 00bekTa. Tak, mpeanpusitus AIIK, 3aHumaroiyecs: repepaboTKON MPOAYKLUMU U TPUTOTOBJIEHHEM
KODMOB [IJIs JKUBOTHBIX, TIPH OTKJ/IFOUEHUsIX W aBapusiX TepIsT YObITKH OT CHIDKEHHsI POM3BoAUTeNbHOCTU. [To3ToMy yirep6
MOJKHO OLIeHUTH 110 dopmyzrte [5], [6], [7]:

ynp =1II- I—[ * torka (1)

rae I1 — MpOM3BOAUTELHOCTL MpeANpuATHs, Kr/u(in); I - OTmyckHas IjeHa MPOAYKLUH, PYO/KC(); toma — BpeMs
OTK/IFOUEHHSI, COOTBETCTBEHHO, U.

[17151 )KUBOTHOBOAUECKUX ()epPM TaK)Ke MO>KHO TPOM3BECTH OLIEHKY yIlepOa OT He/IOBBIMyCKa MPOAYKLMU 110 aHAJIOTHUHOM
dopmyne [5], [6], [7]:

ynp =n-m:- H * torkas @

I7ie N — KOJIMYeCTBO TOJIOB; M — MPOAYKTHBHOCTb, KI/TO/L.U (MOXKET ZIaBaThCsl B Uac, CyTKM Wi Tof); 1] — OTIyCKHast 1jeHa
MIPOAYKLUU, PYO/KT(/1); tom — BPEMSI OTK/THOUEHHSI, COOTBETCTBEHHO, B Uacax, CyTKax WM rofax.

Ilpu mepexofe K BEPOSTHOCTHBIM XapaKTePUCTHKAM, CBSI3AaHHBIX CO CTATHCTUKOW OTKA30B M OTK/IIOUEHHH B (hOPMYIIbI
BKJIFOUAIOTCS 110Ka3aTe/d HaJe)KHOCTH. TaK, BeTMUMHY CHWKEeHHUs yiiepba Mpu IMOBBILIEHHU HaJeXKHOCTH, OLeHEHHOM uepes
K03(UIMEeHTHI TOTOBHOCTH MOYKHO BBIUMCUTE T10 hopmyie [5], [6], [7]:

ABfnp = nmu(krﬂ - k1‘6)tpn: 3)

rae K., ks — K03pUIMeHTbI TOTOBHOCTH COOTBETCTBEHHO HOBOTO M 0a30BOT0 BapUaHTOB 3/1€KTPO0OOOPYZOBAHUS WM
OpraHu3alyy 37IeKTPOCHAOKEHUS; t,, — BpeMsi pabouero nepuoja.

OG6iiee Bpemst pyHKIMOHUPOBAHUS B TOJly COCTOMT U3 MEPUOAOB OTKJIIOUEHHMSI C BOCCTAHOB/JIEHHEM M pabouero mpoiiecca.
IMosToMy Bpemsi pabouero repuoza B rofy t,, pAaBHO BpeMeHU paboThl B TOf, taoo.

Bropoii criocob o1ieHKH yOBITKOB OT MEPEPLIBOB 13-3a OTK/IFOUEHUH 060PYy/I0BaHUS B )KUBOTHOBO[UECKUX (hepMax CBSI3aH C
yZAebHBIMH yiljepbamMu OT CHMDKEHHS ITPOJYKTUBHOCTH XUBOTHbIX [5], [6], [7]:

yTeXH = yTeXHntI‘O,E[(l - kr‘)a (4)

T7I€ Ymexn — YZ€/IbHBIN TEXHOJIOTMUECKHUH yI1iep0 OT cpbiBa IPOM3BOJCTBEHHOrO IIpoLiecca, py6/ro.-u;

t.00 — BpeMs1 paboThbI B TOAY,

k. — cymectBytolmii K03(hGULIMEHT TOTOBHOCTH 000PY/[0BaHUSI.

Ecmy mpou3sBoguTcss MofepHHU3aLusi OOOpYZOBaHUsS WM CHUCTEMBI 3/eKTPOCHAOXKeHHUS, TO ONpefessieTcsi CHIDKEHHe
TEXHOJIOTHUecKoro yijepba 1o dopmyie:

AyTeXH = yTeXHntI‘O,E[(kFH - kr6)- (5)

YaenbHble yinepObl OMpeesioTcs Mo (HaKTUYeCKW WUMEIOIUXCS JAaHHBIM Ha TMpPEeANpPUATHN WA U3 COOTBETCTBYHOIUX
JIUTEPATYPHBIX UCTOUHMKOB [8], [9].

Korma orjeHka yiiiepba oT mepepniBa B paboTe mpousBefieHa, HeEOOXOAUMO COTOCTABUTh 3TO 3HAUEHHE C JOMyCTUMbBIM
YPOBHEM [i/ifi TIpeANpusTHs. Eciu TosyuyeHHOe 3HaueHue YOBITKOB TPEBBINIAET 3TOT YPOBEHb, TO HY)KHO TMPOAO/IKUTH
TIOBBIIIATh TI0KA3aTeJb HAaZIeXKHOCTH APYTUMH CriocobaMu. M3BeCTHO, UTO TI0 CPABHEHHIO C 3aMeHOi 000pygoBaHust Ha Gosee
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HaJIe)KHOE DEe3epBUPOBAHUE SIB/IsETCS Haubosee 3aTpaTHBIM CIOCOOOM TIOBBIIEHWs HaJeXHOCTH. O[HAKO 3TOT MyTh
CTAHOBUTCS HeOOXOAMMBIM, KOIZia pyrye MeToAbl He IaloT 3HauuTe/bHOro 3(deKra Wiu 3TO CTAaHOBUTCS 00si3aTeIbHBbIM T10
IpyruM TpebOOBaHUSM TPHMBW/I 3KCIUIyaTallud o0O0OpyzoBaHMs. B 3nekrpocHabeHuu IpefnpusTUil  pe3epBHpPOBaHUE
MIPOU3BOJUTCSL  IIyTeM CTPOUTENbCTBA  JIOTIOJHWTENbHBIX JIMHUM  3/eKTporiepefad, yCTAHOBKOM  /IOMOHUTEIbHBIX
TpaHCc($OpPMaToOpoB WM TNpUOOpeTeHHeM JAW3eJbHBIX 3/eKTPOCTaHLHd. CerofHsi CTaHOBUTCS IOTEHLMATbHO BO3MOXKHBIM
YCTaHOBKA U COJTHEYHBIX W/ BETPOBBIX JIEKTPOCTAHLMHN. [/ coKpareHnst pMHAHCOBBIX 3aTPaT MOXKHO yCTaHAB/IMBATh TaKHe
reHepypyIoIie MOLHOCTH TOJMBKO Ha TIOKphITHE JeduluTa SHEPruM Ha TOTpeOuTenell, He TepIsll{de TepepbiBOB B
3JIEKTPOCHAOKEHUH WM HAHOCSIIME 3HauuTe/IbHble yiepObl Mpon3BoAcTBY. Haubonee stddekTHBHA CerofHs yCTaHOBKA
MMEHHO COJTHEUHBIX 3/IeKTPOCTaHLMi. Hanuuue cOMHEYHOW SHEepreTWKH TMO3BOJISIET JJOBECTH KO3(QUIMEHT TOTOBHOCTH
snekrpocHabxeHus o 0,99. Kpome Toro MoxkHO cHabkaTh oTpebutesisi sHeprueii o cobCTBEHHO yCTaHOB/IEHHOMY [/ cebst
tapudy. Turosast CTpyKTypHasi cxeMa IIOJK/I0UeHHs COJTHEUHON 3/IeKTPOCTAHIIUM B CUCTeMY SHeprocHabkeHUsl OTpeOUTes
rpeJ/icTaB/eHa Ha PUCYHKe 1.

CTPYKRTypHAS CXeMa THIOBOI ceTeBoH coTHeTIHOH 2. TeKTPOCTAHIHE

ConHeuHbke GaTapen CeTeBoii MHBEPTOP

BrewHan
3NeKTpOCeTh

Bxoanoi
CHETYHK

Tpanchopmartop
0,410 kB

Cobcsentoe
notpetnexue

Cucrema
MOHMTOpHHIa

PucyHok 1 - CTpyKTypHasi cxema IOZIK/TI0UeHHs COMHEYHOH 3/IeKTPOCTaHLMK K IIOTpebuTeto
DOI: https://doi.org/10.60797/IRJ.2024.143.67.1

Pe3yibTaThl HCC/TEOBAaHUI M 00CY)KeHHE

B KkauecTBe mpuMepa Tipou3BeieM OOOCHOBaHME BHEJDEHUs COJIHEUHOH 3/eKTpoCTaHMu Ha obbekre ATIK,
pacIio/ioKeHHOM Ha Tepputopuu KpacHogapckoro kpasi. VICTonb3yst [JaHHblE MOHUTODMHIA CHUCTEM 3JIEKTPOCHAOKEHUs
rosryyeHa Tabsuija 1 mo oTkazam TpaHC(hOpPMATOPHBIX TOACTaHIMH [4].

Ta6m/1ua 1 - CraTuctuueckue [idHHbIE I10 OTKAa3daM OT/Ae/IbHBIX COCTaB/IAROIINUX TpaHCClJOpMaTOprIX HO,ELCTaHLH/If/'I

DOI: https://doi.org/10.60797/IRJ.2024.143.67.2

SnmemeHTh! TpaHCd)OEMaTOp HBIX Hons, % KonnuecTBO 0TKa30B, MIT./TO,
MO CTaHLMI:
W307ISITOPbI 21,01 29685
CUJIOBBIE TPAHC(HOPMATOPHI 9,66 13655
Mac/IsgHbIe BBIK/THOUaTe/Iu 9,24 13061
IIUHBI 4,62 6531
pa3beJuHUTeTN 4,62 6531
KPY u KPYH 3,36 4750
paspsAHUKU 3,36 4750
rpeloXpaHuTeu 2,52 3562
+pasicioparopel T0ka 210 2968
Peste 3a1jMThI ¥ aBTOMaTHKa 35,29 49871
TpaHC(bE;)]\l\/flilgI(/)I;eb?;I;;I;H)KEHHH 1,26 1781
LleN! yTIpaB/IeHust 1.26 1781
BBLIK/THOUATEJISTMUA
BaKyyMHbIe BBIK/IFOUaTe/u 0,84 1187
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OrpaHUuKrTe Y NepeHarpsuKeHus 0,42 594
OTZe/IuTen 0,42 594
NTOro 100 141300

Ha ocHoBaHuM JJaHHBIX Tabmuibl 1 c/iead BBIBOJ, UTO B CPEJHEM Ha OfIHY TPaHC(OPMATOPHYIO MOACTAHIUIO TTPUXOAUTCS
6 oTka3oB. VcciieoBanusi, IpoBeJieHHbIe B [6] MMOKa3bIBAIOT, UTO TMOJIOBUHA W3 HUX MTPUXOJUTCS Ha CKPBITHIE OTKAa3bl, KOTOPHIE
06HAapy>XUBAIOTCS TIPU OUepeiHOM TexHuueckoM oocaykuBanuu (TO). Torga cpesiHsisi HApaboTKa MEX/Y CKPBITHIMUA U SBHBIMU
OTKa3amMu cocrtaBiaseT no 2920 uy. Bpemsi BOCCTaHOBJ/IeHMsI SBHOTO OTKasa B CpeJHEM cocTaBWia 6 uacoB. Bpems
BOCCTAQHOBJ/IEHUSI M0 CKDBLITBIM OTKa3aM CJjieflyeT TPUHUMAaTb paBHbIM TIOJIOBUHE BpeMeHU MexX[1y OouepeJHbIMU
npo¢uIakTHUeCKUMU OocMoTpaMu. CKpBITBIII OTKa3 MOXKeT TepelTd B SBHbIA Kak mocie rmpoBefeHusi TO Tak u
HeTocpeJCTBeHHO repes, HUM. [Ijisi pacueTa Kos(duiieHTa TOTOBHOCTH BOCIIOb3yeMcs (hOpMyJIOoN, yUHThIBatOIel CKphIThbIe
oTKasel [7]:

1
ky = T Do Do (6)
+TOH+TO(‘,

rge Ty — Tee — CpesHe BpeMsi BOCCTAHOBJIEHHsI COOTBETCTBEHHO SIBHBIX W CKPBITBIX OTKa30B, 4; T To — CcpenHss
HapaboTKa MeXX/ly 0TKa3aMH COOTBETCTBEHHO IO SBHBIM U CKPBITBIM OTKa3am, 4.

IMeprogyunocts TO B paccmaTprBaeMbIX TpPaHC(HOPMATOPHBIX TIOJCTAHIMSAX COCTaB/Isuia 3 Mecsa (cpegHee BpeMst
BOCCTAHOB/IEHUS CKPBHITBIX 0TKa3oB 1080 uacoB). Torpa ko3(¢HL{eHT TOTOBHOCTH 3/eKTpPOCHabsKaroliero o60pys0BaHus
paBeH:

kI‘6 = 61 108! = 0, 73

I+ 5555+ 29

[SiiS)

CokpaTuM BpeMsi MeXXly NMPOQHIaKTHUeCKUMH 0CMOTpaMH ¢ 3 MecsreB A0 ofHoro. KosduijyieHT roTOBHOCTH CTaHeT
paBHbIM:

kr6 = —61 360 — 0, 89.

I+ 3955+ 3920

[Tpencrapnsier WHTEpPeC M BeJMUMHA CYIIECTBYIOIEro yiepba OT cpbiBa IIPOM3BOJCTBEHHBIX IIPOLIECCOB K3-3a
OTK/TIOUEHUH 37IEKTPOIHEPTHH, UTO MOXKHO OmpeienuTh 1o (opmyse (4). TIpousBeeM pacueT TEXHOJIOTHYECKOro yiepba ot
TepepLIBOB B 3/€KTPOCHAOKeHUM TITUUHKKA Ha 6 ThIC. KYp. YeJbHBIN yiiep0d MpUHUMaeM [0 CIPAaBOYHBIM JIaHHBIM [8] U ¢
yueToM MH/eKca IieH. Tak /s NITUYHUKOB yenbHbIN yinepb paBeH 250 py6. Ha 1000 rosios. Torga TeXHOMOTHUECKUH yinepo
COCTaBHT:

Vorexu = Yrexultron(l — k) =250-6-8760 - (1 —0,73) = 3,5 mun. pyd

PaccurtaeM CHIDKeHHME TEXHOJIOTHUECKOTo yirep0Oa Mpy MOBBIIIEHWH Ko3(HLeHTa TOTOBHOCTU 3a cueT Gosiee 4acToro
npoBezsenust TO. Beiuunciienue yijepba no gopmyse (5) faeT cyiefytolui pe3ysibTar:

AY rexn = Yrexultron (krn — krs) =250 -6 - 8760 - (0,89 — 0,73) = 2,1 mun. pyd

[Tpou3BeseM pacueT BTOPHIM CHOCOOOM CHYDKEHHS! TIDOM3BOZCTBEHHOTO yiepba OT IepephiBOB B 37€KTPOCHAaOXeHWH
MITUUHUKA Ha 6 THIC. KYp TPH MOBBIIeHHH Ko3¢duienTta rorosHoctd ¢ 0,73 go 0,89. [IpogyKTHBHOCTb MTHUUHUKA U LeHY
MIPOAYKLMY NPYHMMAaeM I10 CIIPaBOYHBIM JaHHBIM [8]: MpOAYKTHBHOCTL OfiHON Kypulpl 250 MITYK SIUIL| B rof, lieHa OZHOro
stiria Ha Hayasto 2024 roga 12 py6. CHiKeHe rofioBoro yirep6a o ¢popmysie (3) coctaBuT:

AY yp = nmI (ke — keg)tpn = 6000 - 250 - 12+ (0,89 — 0,73) - 1 = 2,9 mummw. py6

Pe3ynbTaThl pacyeToB TOKa3bIBAalOT CXOXKUEe [aHHbIE W B JlalbHEHIleM MOXKHO T10/1b30BaThCsl JIFOOBIM K3 Croco0oB
ompeiesieHNs CHIDKEHHsS! yIepboB OT IiepepblBOB B 3/ieKTpOCcHabkeHHH. EC/IM NPOU3BOACTBEHHUKOB IIPOAO/DKAeT He
yCTpauBaTh Takoe Haiuuue yijepba, TO Hy)KHO MCKaTh CIIOCOOBI MPOJO/DKEHHS] TIOBBIILIEHUs HaZleXKHOCTH. Hy>KHO OTMeTHTb,
yro eile 6onee yactoe rpoeezieHre TO yKe TPYAHO BBIMOHATD M 3TO MPUBOAUT K OOJIBILIMM 3aTpaTaM.

CerofHss CTAaHOBHUTCS pealbHOCTBIO YCTAHOBKA COJIHEUHBIX 3/I€KTPOCTAHLMKM B KadeCTBe 3HEProCcHabXKaromyx U
pe3epBHBIX MUCTOUHUKOB 3/1eKTpO3Heprun. Onpesie/iM MepCrieKTUBHOCTh YCTaHOBKH COJTHEUHOM 3/1eKTPOCTaHLIMK Ha IpUMepe
3TOrO Xe MTUYHKKa. COIIacHO THUTIOBBLIM HabOpaM TeXHOJOTHMUYeCKHWX YCTaHOBOK B MITUUHMKE Ha 6 THIC. Kyp MOTpebssemMast
MakCUMasbHasi MOIHOCTb MOXKET JOXOAWTh B MHKOBble yackl o 20 kBt Torza Hy)KHO NpUOOpPECTH CONHEUHYIO
sneKTpocTaHio, Harpumep C3-3HD (MorrHocTs 20 KBT) croumocTbio 1,262 miH. py6. Onpegenm o61iyto rnorpebdseMyto
3/1eKTPO3HEPrUI0 NMTUUHUKOM 3a T'Ofl, UCIIO/b3ys ClipaBovHble AaHHble [9], [10] rmo yaenbHOMY pacxofy 3/1eKTpO3Hepruu Ha
TIOT0JI0BbEe WM NPOAYKLMIO. Tak, A/t nruliedabpyK yzenbHbIM pacxof 3MeKTPO3HEPTHU B CpefjHeM cocTaBiisieT 23 KBT 4 Ha
oziHy rosioBy. Ob1ijee oTpebieHuHe 37IeKTPOIHEPTHUH COCTABUT:

Wior = w - n =23 -6000 = 138000 kBT - 1,
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I7le W — yAesIbHOe NoTpebieHre 3/1eKTposHepruy, KBt u [9].
CpeaHee 3HaueHWe Tapuda Ha 1eKTPO’Heprur0 Ha Havano 2024 ropa HaxoauTcs Ha ypoBHe 9,8 py6/kBt-u. Torzma 3a
NoTpeO/IeHHYIO 37IeKTPO3HEPTHi0 HeobXoAUMo OyZieT 3ar/aTuThb CAeAYIOLIyI0 CyMMY:

L, woun = Waor - T = 138000 - 9,8 = 1,35 mm.py6,

rge T3 — Tapud Ha 37eKTpo3Hepruio, pyd./ KBT-u.

BbluteM W3 3aTpaT Ha TOKYIKY W MOHT&X COJTHEUHOM 3/IEKTPOCTAHLIMK CTOUMOCTH MOTPEOIeHHOMN 3/1eKTPOIHEPTHH C
YUETOM TOT'O, UTO TOJILKO TPETHIO YaCThb 3JIEKTPOIHEPTUH MOXKHO KOMITEHCHPOBAaTh BO30OHOB/sIeMOY 3Hepruel. Toria 3arparbl
Ha IepBblii rof, BHeIpeHUs COJTHEYHOM 3/1eKTPOCTaHL{UM COCTaBsT:

Bes = Moo km =11, noun - 0,33 = 1,262+ 1,5 1,35-0,33 = 1,5 mumt. py6

YcTaHOBKa pe3epBHOM COTHEUHOM 3/1eKTPOCTAaHLMU J0BeAeT KO3(h(UIUEHT TOTOBHOCTH 3/1eKTPOCHAOKEHHSI PaKTUUeCKH
[0 e[IMHUILIbI (OCTAIOTCS TOJIBKO SIBHBbIE OTKa3bl). BeposiTHOCTHBIN yiiiepb OT mepepbiBa B 3/1EKTPOCHAOKEHUM JIJIsl JAHHOTO
obbekTa cocrasiseT 3,5 MiH. py0., a 3arparbl 1,5 MaH. py0., TOrma WHBECTHUL[MM OKYIIATCS MeHee ueM 3a OAuH rof. B
MOC/IeIYIOLIKe TO/Ibl MPEANpPUATHe OyeT MojydaThb JAOMOJHUTEIBHYO TPUObUTE OT CHUKEHUS 3aTpaT Ha 3JIEKTPO3HEPIHI0 U He
OyzeT UMeTh BBICOKHME PUCKH TO/TyUYeHUs yiepOoB OT OTK/IIOUeHWH B 37eKTpocHabkeHun. KoHeuHo, 3TO OIjeHKa Npou3BesieHa
Ha OCHOBaHWM BePOSTHOCTHOrO yijep0a, ¥ OHa TMOKAa3bIBaeT BBICOKYIO 3(PQeKTUBHOCTb BHE/IPEHUs] COJIHEYHOU IHEpPreTHKH.
@DakKTHUeCKH TEXHOJOTMUECKUH yiepd MOXeT U He TMPOU30UTH, HO eC/M 3TO C/IYUYUTCS, TO YOBITKH, KOTOpbIE TOHECET
MpeAnpuUsiTHe, OyAyT OUeHb 3HAUMTEJBHBI.

3ak/roueHue

IMpeampusitusi AIIK TepnsiT yOBITKA OT aBapUKHBIX OTK/IIOUEHWN MCTOYHUKAMU 31eKTpocHabkeHuUs. OOCTyKUBaOIUMA
TepcoHas 3HeprooOopy/oBaHMsl 3aHWMaeTCsi B OCHOBHOM aBapHUMHBIMK DPEMOHTaMM U YacTo He coOmropaeT rpaduku
TeXHUUECKUX 00CTy)KMBaHUM.

ITpensiaraeTcss MeToAMKa OIpeZe/ieHHs] ONTHMAJbHOIO Iepuoja IpoBeAeHHsl TeXHUUYecKUx obciy>xkuBaHuil. OCHOBOM
MEeTO/JUKU SIB/ISIeTCSl pacueT Ko3(@uUIjMeHTa TOTOBHOCTH 3JeKTPOCHAOXKEHUsI C YU4eTOM CKPBITHIX OTKa30B 000pyz0BaHUS.
[TpuHKMMaeTcs1, UYTO BCe CKPBITbIe OTKa3bl [JO/DKHBI BbIABAATHCS NpU ovepesiHoM TO. Mcronb3ys cTatvcTUueckue flaHHbIe 110
OTKa3aM »3/IEMEHTOB 3/IeKTPOCHabyKarollero 00OpyZOBaHMs, MOXKHO OIpefeNsiTb €ero CyI{ecTBYHOLe Ko3(ULMeHTH
TOTOBHOCTH C yUeTOM CKPBITBIX OTKAa30B. Takoil MOKa3aTesb Ha/leXKHOCTH MOKHO MPUMEHSTh /IS pacyeTa TeXHOIOTHYeCKUX
yi1epbOB OT ePepBIBOB B 37IEKTPOCHAOKEHUH.

[Mpensiaraemasi MeTOMKA pacueTa TEXHOMOMMYECKUX YILEpOOB C MCIO/b30BaHUEM BEPOSITHOCTHOTO IOAXOAA, MO3BOJISET
OTIpe/Ie/IUTh PallMOHA/BHBIN Tepuoy npoBefenuss TO o6opyaoBaHUs /i1 KOHKPETHOTO TpeAnpusTus. Jltoboe mpeAnpusiTHe
JOJDKHO 3HaTh YPOBEHb JJONYCTUMOTO yiilep6a Mpy aBapysix Ha OCHOBaHUHU KOTOPOT'O U OIpeie/ITcs iepuoguuHocts TO.

Ha ocHoBaHMM CTaTUCTHMUECKUX JIaHHBIX 110 OTKa3aM 00OpY[OBaHUs U CyIIleCTBYIOIMX LjeHaX Ha MPOAYKLUK OIpeZeneH
BEpOSITHBIN yIep6 /11 NTUUHKKA Ha 6 THIC. TOJIOB NP aBapUsiX, KOTOPBIH cocTaBui 3,5 MH. py0. V3MeHeHHe TTIepHOJYHOCTH
TO 0 peanbHO BO3MOXKHOTO MOXKET CHU3UTH 3TO 3HaueHwue /10 1,4 MiiH.pyo0.

Bonee 3HaunMbIil 3¢deKT MOXKHO TIOMTYUYHTD MPH YCTAaHOBKE COTHEUHOM 3/1eKTPOCTAHLMHM, KOTopasi OyAeT MPUMEeHSIThCS He
TOJLKO /ISl TIOMyYeHUsl JIOTIOJHUTENBHOIO JI0XO[d OT CHIDKEHHS 3aTpaT Ha 3/1eKTPOSHEprui0, HO W [JIsi 3HAuMTelbHOIOo
TIOBBILIEHUs KO UIIeHTa TOTOBHOCTH.
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