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IIJISIXW 3HUKEHHSA EKCILTYATAIIMHUX BUTPAT HA
EJEKTPUYHY EHEPI'TIO JJISA HIAITPUEMCTB OUYNIIEHHSA
CTIYHHUX BOJ

Y cmammi npoananizosani 3ax00u woo0o CKOpOUEeHHs CNOMCUBANHS elleKmpoenepeli cucmemolo aepayii
0113 nionpuemcme 0iON02iYHOI OYUCMKU NPOMUCIOBUX CMIYHUX 800. Pozenanymo nepesacu ma HeOONiKuU
pezynioeants nooaui nogimps 6a2amocmyniH4acmumyu ma 0OHOCMYRIHYACMUMU NOGIMPOOYEKAMU, CIMEOPEHHSA
MeMOpanHux enemenmie ma 3amina cmapoi cucmemu daepayii, w0 3HAYHO CKOPOYYIOMb GUMPAMU HA
eneKmpoeHepeiro.

Knrouosi cnosa: aepanisi, eHeproeeKTHBHICTh, CHEPTOCIIOKUBAHHS.

Beryn

Ha nanuii yac ocHOBHY (DYHKIIiIO B MpOIlecax OYHUINCHHS CTIYHHX BOJ BiJ OpraHiyHHX i OIOTCHHHX
3a0py/JHEHb BUKOHYIOTHh IUTYYHI OIOJOTIYHI CHOPYAM - aepOTEHKH, OONajaHaHI Pi3HOMAHITHUMHU CHUCTEMaMH
aeparii. BHeCeHHsS KMCHIO B CIIOpYyJH 010JIOT1YHOT OYUCTKH JJIsl MIATPUMKH KUTTEAISUTBHOCTI MIKPOOPTaHi3MiB
aKTHMBHOTO MYJYy € HEBII'€MHOIO YacCTHHOIO TEXHOJIOTIYHOTO NpOLECY OYMIICHHS CTIYHMX BOA. AHai3
JITepaTypHUX MaHUX 1 JOCBiLy eKCIUIyaTalii OYMCHHX CIOPYJ JO03BOJISE BHU3HAYMTH OCHOBHI KaTeropii
SHEepProBUTpaT i e(eKTUBHICTH 3aXOMiB IOJO CKOPOUYCHHS CIIOKMBAHHA eJIeKTpoeHeprii. SIk BumHO 3 puc. 1,
OCHOBHHM CIIO)KHBa4eM EIEKTPOCHEPTii Ha OYMCHHX CIIOpYydaX € aepamis Ta HacocHe oOnamHaHHsA. OCHOBHA
YacTKa eJEKTPOCHEPTil BUKOPHCTOBYETHCS HAa MOBITPOLYBKH, SKi HEOOXIIOHI JJIS MOJadi IOBITPS B acpalliifHy
cucteMy aeporeHka. Came TOMy HEOOXiTHO MPHUIUIATH HAJCKHY yBary ONTHMI3alii eKCIUTyaTaliifHiuX BHUTpAT
[1,2].
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Puc.1. Po3mois BUTpAT eEKTPOEHEPTii Ha KaHAMi3allifiHUX 0YMCHUX criopyaax [3]

Mera Ta 3aBaanHsi. MeTolo poOOTH € BUSIBJICHHS IIUIAXIB 3HMXKCHHSI €HEPrOCIIOKUBAHHS Ha OYHMCHUX
cnopynax. Cy4acHi HOPMHU CIIOKUBAHHSI €JI€KTPOCHEPTil Mpe'aBIsiIoTh BAMOTH JI0 eHeproe()eKTHBHOCTI poO0TH
o0siaiHaHHS Ta UUISXIB ONTUMI3alil eHepreTHYHoi cXeMH pOOOTH OYMCHHMX cropyn. Tak, Halpukian, MpH
YCTaHOBIII HOBOTO TIOBITPOAYBHOIO YCTAaTKyBaHHsS MOKHA 3aomiamutu 10 20 % enekTpoeHeprii; mpu
BIPOBAJKEHH]I TEXHOJIOTIT HITpU- NeHiTpudikauii Ta BCTAHOBJIEHHS Cy4acHHX aepauiiiHux cucrem - 10 30 %;
3aMiHa HACOCHHMX arperaTiB Ha CydacHI MOXe MiIBUIIWTH eHeproedekTtuBHicTh Ha 10 %; BIpoBamKEeHHS
KOMIUIEKCHOT CHCTEMHM aBTOMAaTHYHOIO YyIpaBimiHHI - g0 15 %. I[lpupomHo, KoMIUIeKc NepepaxoBaHUX
eHepro3zoepirarunx 3axoiiB HE MOXe JaTh e(eKT, sIKMH JIOPIBHIOE CyMi e(eKTiB BiJi KOXHOTO 3 HHUX, ajle B
Hinomy Horo MoxHa OLiHUTH K 40 %, a B IesIKUX CIPUSTIMBUX BUnaakax i 50 % [2].

[Ipotarom no6u rocrnoaapcbKo-moOyTOBI CTIYHI BOAM HAIXOMAATh Ha OYHMCHI CIOPYIM HEPIBHOMIPHO, B
TOW wYac SK TMojaya IOBITpS OaraTocTymiHYaTMMH TypOONOBITPOMYyBKM ToOCTiHHA. [Ipm BHKOpHCTaHHI
TPaAMLIMHNX TOBITPOIYBOK PEryJIIOBaHHS MOJAYl IOBITPS MOXKHA peali3yBaTH JIPOCETIOBAHHSIM IOTOKY Ha
BCMOKTYBaHHI 200 3MiHOIO IMIBHAKOCTI oOepTaHHS Baya ABuryHa. OOuaBa crocobu Mpu3BOIATH 10 3HMIKEHHS
KK. Tepmuii - yHAcHigOK 3pOCTaHHS BTpaT MpPH TMPOXOHKEHHI MOBITps depe3 apocenb. HeepekTHBHICTH
JIpyroro 00yMOBJIEHA THM, IO 31 3HUKEHHSIM YaCTOTH 00epTaHHS TypOOKOMIIpecopa pi3ko Maaae TiIpocTaTHIHA
CKJIaJIOBa HATOPY, sSIKa € OCHOBHOIO B aepalliiHiii cucreMi. ToMy nipu BUCOKUX Tapudax i (a00) BHCOKiH dHacTIli
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BUTpAT Ha €JIEKTPOEHEPrito (0 BIIHOIIEHHIO J0 1HIIMX BHUTPAT) TPaIuLiliHI 0araTocTymiHYacTi MOBITPOLYBKH
He cdekTuBHi. 3HayHO BumUM KKJI BOMOMIIOTH OMHOCTYIIHYACTI BIJIIGHTPOBI TypOOKOMIIpECOpH 3
MOBOPOTHUMH JIOTIATKaMH Ha BXOJI1 1 BUXO/II, @ TAKOX 3 BAJIOM Ha MarHiTHUX a00 «MOBITPSHUX» MiAMIMIHHUKAX.
BoHn Binmpi3HAIOTBECSA HAIBHUCOKOK INBHAKICTIO obOepraHHA (mopsaky 30 Tuc. o0 / XB), KOMIAKTHICTIO ,
€pProHOMIYHICTIO, Maiike Oe3IIyMHi , IPoTe TOCHUTH Mopori. i iX perymroBaHHS BUKOPHUCTOBYIOTHCS YaCTOTHI
enekrponprBond. OTHOCTYIIHYACTI HATHITA4l MOBITPS 3 MOBOPOTHUMH Jomarkamu MaroTh HanBummid KK i
31aTHI 30epiraTu Horo B IIMPOKOMY Hiama3oHi perymroBaHHs - Bix 100 mo 40-45% 3a HOMIHANOM, MarwTh
HabaraTo MEHII PO3MipH B MOPIBHSAHHI 3 0araTOCTYMiHYaTUMH HarHiTadamu. Bibpamis i mrym , XxapakTepHi s
TpPagUIifHUX TypOOHArHITa4iB, MiHIMI30BaHi. B sKOCTi miACTaBM OIHOCTYIIHYACTOTO TypOOKOMIIpecopa
CIy)KUTh MAaCHBHUI MeTaJleBUH pe3epByap, HAIlOBHEHHH MAIIMHHOIO OJIMBOIO. 3aBJASKH LIOMY IOBITPOAYBKY
MOXXHa MOHTYBaTH Ha mijuiory (0e3 ¢pyHIaMeHTy ) 3a JOMOMOTOF0 KOMITAKTHUX II'ST 1 KJIET0.

Marepian i pe3yabTaTH JAOCHiIKEHb. YIPaBIiHHA OJHOCTYNIHYACTHMH TypOOMAaIlIMHAMHU
3IIHICHIOETHCSI TIOBOPOTOM JIONIATOK Ha BXOAI 1 BUXOAI 32 JaTYMKaMH KHUCHIO B a€pOTEHKAaxX Ta TEMIIEPaTyporo
MOBITPSl Ha BCMOKTYBaHHI. Y pe3yJbTaTi TAaKOTO TOHKOTO PETyJIOBaHHs Iojadya IMOBITPS MOXE MOBHICTIO
BIANOBIJaTH HEPIBHOMIPHOCTI NPHUIUIMBY CTIYHUX BOJ, a 32 PaXyHOK aJIalTallii 10 3MiHH TEMIIEpPaTypH MOBITPS
3a0e3meuyeTscsl TomaTKoBa eKoHOMis Omu3pko 20-25 %. OmHOCTYIIHYACTI TOBITPOAYBKH 3 KEPOBAaHHMH
JIONAaTKAaMH, HE3BXKAIOYM Ha BiJIHOCHO BHCOKY BapTICTh, HA0AraTo BUTI/HINI OaratocTyneneBux [3].

Haii6ip1 epcrieKTHBHUM HAIIPSIMKOM y BJIOCKOHAJICHHI aepallifHOI CHCTEMHU CTIYHHX BOJ € CTBOPEHHS
MeMOpaHHUX €JIEMEHTIB, SKi MPaKTHYHO HE CXIIBHI A0 0i000pOoCTaHHS, MO B MPOIECi eKCIUTyaTallii Beae 0
3HAYHOI €KOHOMIi eJIeKTPOCHEeprii, TOMy IIO II¢ HAHOIIbII eQEeKTHBHUI CMOCIO TEpEeHeCeHHS KHCHIO B CTIUHI
BOJM, THYYKHI 3 TOYKH 30py YIPaBIIHHS TOJAadi KHCHIO 32 PaXyHOK PEryJIOBaHHS LIBHIKOCTI 0OepTaHHA
noBiTpoayBKkH. CrocoOiB peryioBaHHS TNPOAYKTHBHOCTI KOMIIPECOPHHMX YCTAaHOBOK Oarato, BUOUpaTH
ONTHMAJIBHUN CIOCi0 HEoOXiMHO Ha miJcTaBi BCiX iCHyrouMX (akTopiB, B Ieplly 4epry - €KOHOMIYHOI
JOLITBHOCTI Ta Tepiogy OKymHOCTI obOpaHoro Metoqy. ChOrofgHi BXKE € MOMKIHBICTH BCTAHOBHUTH CydYacHi
MOBITPOJYBKH, SIKi iJIAI0THCS PETYIIOBAHHIO MTPOAYKTUBHOCTI Ipu BUcokoMy piBHiI KK/, 1m0 1ae MOXKIMBICTh
3HU3UTH €HEProcrnoXKuBaHHA Ha 45 %.

Crnoco0iB peryiroBaHHS NMPOAYKTHBHOCTI KOMIPECOPHHX YCTaHOBOK 0araTo, BUOMpATH ONTHUMAalIbHUH
cnoci6 HeoOXiTHO Ha MiACTaBi BCIX iCHYIOUMX (PAKTOPIB, Y MEPIIy Yepry - eKOHOMIYHOI AOIIFHOCTI Ta Mepiomy
OKYITHOCTI BHOpaHOTO MeTonmy. Ha ChOTOmHI BXKE€ € MOXIIUBICTH BCTAHOBHTH CYYacHI MOBITPOIYBKH, SKi
MiTAI0ThCS PETYIIOBAHHIO TNPOMYKTUBHOCTI Tpu BucokoMy piBHI KK/I, mo 71ae MOXIMBICTE 3HHM3HUTH
eHeprocroxuBanus Ha 45 %. Ha pexum poGOTH MOBITPOLYBOK, IO TTOJAIOTH HOBITPS B AEPOTEHKH O10JIOTIHHUX
OUYNCHHX CIIOpYIl, BIUTUBAIOTH: CTYIiHB 3a0pyMHEHOCTI CTIYHHUX BOJ, ii TeMmrmeparypa i KiTbKICTb CTOKiB, IO
HaJXOJTh Ha OYMCHI criopynu. Jliana3oH 3MiHM Mojayl MOBITPSl IUX YCTAHOBOK JISXKHUTHh B Mexax 25-100 %
MaKcCHMaJIbHOT nojaui noBitpst. OcoONIMBY CKIIAAHICTD JJIsl €KCIUTyaTalii IpeICTaBiIsie NepioAndHe BiJKITIOYSHHS
eJIEKTPOEHEPrii 1, K HACINIJOK, IPUNUHEHHs aepauii. Uepe3 mopu 1 KaHanu aepaTopiB BCEPEAMHY HAIXOAUThH
MYJIOBa CyMIilll, siKa MiIBUIY€E OMip i 3HMXKYE OOCAT MOBITPs, IO NMOAAETHCS. JlaHy CyMill NPH MOBTOPHOMY
BKJIFOUEHHI IOBITPOJYBHOTO OOJaJHAHHS CJIiJ BHUIYCKATH, 10 NPH3BOAWUTH A0 IMIJBUINEHHS CIIOXKHBaHHS
eJIEKTPOEHEePTii, TIpaBIiYHUX YAApIB 1, IK HACHIIJOK, - O pyWHYBaHHS OKpeMHX aepatopiB. Uepes 3pyiiHoBaHi
aepaTopy BUXOJWTHUME OCHOBHA BUTpaTa MOBITPs, BIUIMBAIOYN HA PIBHOMIPHICTE aeparlii, CTBOPIOIOYX 3aCTilHI
30HH, 3HWKYIOUH SKICTh OYHINCHHS BOIU. J[JIs BiTHOBIICHHS MOIIKO/PKEHUX aepaToOpiB HalvacTiie HeoOXiTHO
CIIOPOKHEHHSI aePOTEHKIB, 1[0 B MiJICYMKY BUMAra€ iCTOTHUX €KOHOMIYHHX 1 TUMYacoBuX BUTpar [1].

BucHoBkmM . 3amiHa 3aKOIBMITOBaHOI CTAapoi CHCTEMH aeparii HOBOIO, €(QEKTUBHOIO JO3BOJIUTH
3aomaanTy 10 50 % ereKkTpoeHeprii, 0 BUTPaYaeThCs Ha aepallito (a00 3a HEMOXIIUBOCTI PETYJIIOBaHHS MOAaqi
HOBITPS, 110 aKTyaJbHO /st 0araTboX CHOPYJ, - 3HAUHO MiJBUIIMTH €(PEKTUBHICTh OYHMIICHHS CTIYHUX BOJ).
[Tpu BHOOPI HOBOT aepalliiiHOT CHCTEMH CJIiJ] YBaXKHO BUBUUTH JJOCBIJ 3aCTOCYBaHHS IIPONIOHOBAHUX pimieHb. Ha
PHHKY IIPHCYTHI aepauiiiHi cucreMH, e(EeKTHBHICTh SKHX JOCHTh ICTOTHO Majae Bxke dYepe3 2-3 pOoKu
eKCIuTyaTarti.

[lepBuHHUM (pakTOpOM, IO CIPUYHHSAE BIUIMB Ha €HEproeeKTHBHICTH ApiOHOmyxupuacToi aeparmii, €
HaBaHTAXEHHsI Ha aucneprarop. [Ipyu HaBaHTaXXEHHI BUILE ONTUMAJBHOTO, MOBITPSI BUXOAUTD 3 MOP i3 3aHAATO
BEJIMKOI0 BHTpPATOlO, B pE3ysbTaTi 4oro aiamerp OynbOamku 30umbimyerbes. Ilpum mpomy mnpomnopiiiHO
3HIKYEThCS €(DEKTUBHICTD aepaliiHoi cuctemu [4].

BupinmTy nuTaHHS 3HIDKEHHS! BUTPAT €JIEKTPOEHEPTrii MOYKHA HIISXOM 3aMiHM CTapHX MOBITPOAYBHHX
YCTaHOBOK, 1[0 BUYEPIIAJM CBIH pecypc, Ha CydacHi peryiboBaHi MOBITPOIYBKU. Y JOCKOHAJEHHS aepalliifHux
NpUCTPOIB Jae OimbIn icToTHMH 1 cTabinbHUil edexT B ekoHoMii ernekrpoeHeprii. OnmHaK po3risaaTH
ONTHMI3aII0 aepaliifHOi CHCTEMHU CTIYHUX BOJ HEOOXiIHO OJJHOYACHO 3 MOJIIIIEHHSM POOOTH SIK aepaTopis,
TaxK i MOBITPOIYBOK.
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KEPYBAHHS EJEKTPOIIPUBOIOM PYXY )
EJEKTPOHABAHTAXKYBAYA 3A JOITIOMOI'OIO AJAITTUBHOI
®A33I - HENPOHHOI MEPEXI

Ilposedeno ananiz ma NopieHsHHS 080X GIPMYAILHUX MOOELEll eNeKMmpOnpusood pyxy 3 GeHmMULbHUM
ogueynom (Bl]) 3 cumxponnoio mMawiuHo Ha NOCMIUHUX MacHimax O elexmpoHasawmajicysada. Y neputiil
Modeni gukopucmosgyemucs [1I-pe2ynsimop 3 Hewimkoio 102iK010 OJisi GUKOPUCIAHHSL eHeP2oepheKMUBHO20 3aKOHY
ynpasninns BIJ. 'V Opyeii weuoxicms oyiHiocmubcst 3a O0NOMO2010 pe2yisimopd Ha OCHOBL WMYYHOI HeUpPOHHOT
mepeaci (LLTHM). /{na sukopucmanms enepeoeekmusiozo 3akony ynpaeninns B/l 3acmocosano adanmuenuil
MexXauizm, 3aCHOBAHUL HA NOPIGHAIbHIL MOOeNi - peyiamopax Ha 6asi adanmusHoi (ha3si-HetuporHoi Meperci
(ADHM) ma HIHM. TIpoananizo8ano nokasHuKu weuoxkooii 8 pisHux cmamax cucmem. nOCMiluHoOMY, 3MIHHOMY,
nepexionomy mowjo. 3a pezynomamamu O0CHONCEHHs SUOPAHO Opy2y MOOelb, KA HAUOIIbUWOI MIpowo
3a0080JIbHAE GUMO2U OO KePYSAHHSL eLeKMPONPUBOOOM PYXY eNeKMPOHABAHMANICY8AUA.

Knwouoei cnoea: enexTpoHaBaHTaXyBady, BEHTHJIBHHH [BUI'YH, CHHXpDOHHa MalllWHAa 3 IOCTIHHUMH
MarHitamy, ¢as3i-HelipoHHa Mepexa, (a33i-1orika, afanTHBHE KepyBaHHSI.
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