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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

B nanuii yac OCHOBHY (PYHKIII0O B TpOIeCaX OYHIICHHS CTIYHUX BOJ BiJ OpPraHiYHUX i OIOTEHHHX
3a0py/JHEHb BUKOHYIOTHh IUTYYHI OIOJOTIYHI CHOPYAM - aepOTEHKH, OONajaHaHI Pi3HOMAHITHUMHU CHUCTEMaMH
aeparii. BHeCeHHsS KMCHIO B CIIOpYyJH 010JIOTIYHOT OYUCTKH JJIsl MIATPUMKH KUTTEAISUTLHOCTI MIKpOOPTaHi3MiB
aKTHMBHOTO MYJYy € HEBII'€MHOIO YacCTHHOIO TEXHOJIOTIYHOTO NpOLECY OYMIICHHS CTIYHMX BOA. AHai3
JITepaTypHUX MaHUX 1 JOCBiLy eKCIUIyaTalii OYMCHHX CIOPYJ JO03BOJISE BHU3HAYMTH OCHOBHI KaTeropii
€HeproBuTpar 1 e()eKTHBHICTh 3aXOJiB IOJO CKOPOYEHHS CIIOKMBAHHS eleKTpoeHeprii. SIk BugHO 3 puc. 1,
OCHOBHHM CITO’KMBA4eM EJICKTPOCHEPrii Ha OYMCHHUX CHOpYyHIax € aepamis Ta HacocHe obmagHaHHS. OCHOBHa
YacTKa eJEKTPOCHEPTil BUKOPHCTOBYETHCS HAa MOBITPOLYBKH, SKi HEOOXIIOHI JJIS MOJadi IOBITPS B acpalliifHy
cucteMy aeporeHka. Came TOMy HEOOXiIHO NPHUAUINTH HaJISKHY yBary ONTHMi3amii eKCIUTyaTalliiHUX BUTPAT
[1,2].
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Puc.1. Po3moist BUTpAT eIEKTPOCHEPrii Ha KaHAMi3aliiHUX OYrCHUX criopyaax [3]

Mera Ta 3aBI1aHHs

Mertor poOOTH € BUSIBICHHS LUISIXIB 3HM)KEHHS SHEPrOCIIOKMBAHHS Ha OYMCHHX criopyaax. CydacHi
HOPMH CIIO)KMBAHHSI €JEKTPOCHEprii Mpea'sBisioTh BUMOTH JI0 €Heproe()eKTHMBHOCTI poOOTH OONajHaHHS Ta
NUIAXIB ONTUMIi3alii €eHEPreTHIHOT CXeMH POOOTH OYUCHHUX CHOpYA. Tak, HAmpUKIaa, MPH yCTAaHOBI[I HOBOTO
MOBITPOAYBHOTO yCTAaTKyBaHHSA MOXHa 3aomaauté a0 20 % eneKkTpoeHeprii; mpu BIPOBAIPKEHHI TEXHOJOTIi
HITpHU- AeHiTpuikamii Ta BCTAHOBJICHHS CydacHHX aepauiiHux cucteM - 10 30 %; 3aMiHa HACOCHHX arperarTiB
Ha CydacHI MOXe MiABHIINTH eHeproedekTuBHicTh Ha 10 %; BHOpPOBa/KEHHS KOMIUIEKCHOI CHCTEMH
AaBTOMATHYHOTO YNpaBIiHHA - 10 15 %. [IpuponHo, KOMIUIEKC IepepaxoBaHUX €Hepro3depiraroumx 3axoiiB He
MOXe JlaTh eeKT, KNIl TOpiBHIOE CyMi e()eKTiB BiJl KOKHOTO 3 HHUX, aJle B LIIIOMY HOTO MOXXHa OLIHHTH sIK 40
%, a B IeSIKMX CIPUATINBUX BUmaakax i 50 % [2].

[Ipotarom no6u rocrnoaapcbKo-moOyTOBI CTIYHI BOAM HAIXOAATh Ha OYMCHI CIOPYIM HEPIBHOMIPHO, B
TOW wYac SK TMojaya IOBITpS OaraToCTymiHYaTHMH TypOONOBITpOMYyBKM ToOCTiHHA. [Ipm BHKOpHCTaHHI
TPaIUIIHHNX TIOBITPOAYBOK DPETYNIOBAHHS IOJa4i TOBITPS MOXHA pealli3yBaTH JIPOCETIOBAHHAM IIOTOKY Ha
BCMOKTYBaHHI a00 3MiHOIO IIBUAKOCTI 00epTaHHA Bayia nBuryHa. O6nuaBa crmocobu NpHU3BOIATH 10 3HIDKCHHS
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KKA. Ilepumnii - yHaciiok 3poCTaHHs BTpaT NP NPOXOJUKEHHI TOBITPsl uepe3 apocenb. HeedexkruBHicTh
Jpyroro oOyMOBIIEHA TUM, IO 31 3HW)KEHHSIM 4acTOTH 00epTaHHs TypOOKOMIIpecopa pi3Ko Majae riipocTaTHyHa
CKJIaJIOBa HaIopy, sIKa € OCHOBHOIO B aepalliiHiii cuctemi. ToMmy npu Bucokux Tapudax i (a0o) BUCOKiH yacTIi
BUTpAT Ha €IIEKTPOSHEPTito (10 BiTHOIICHHIO O iHIIMX BUTPAT) TPAAWIINAHI 6araToOCTYIiHYACTI MTOBITPOTYBKH
He edektuBHi. 3HayHO BHmUM KKJI BOMOIIOTE OXHOCTYIIHYACTI BiAIEHTPOBI TypOOKOMIIpecopu 3
MOBOPOTHUMH JIONIATKAMHU HA BXOJI i BUXOJ, a TAKOX 3 BaJIOM HAa MarHiTHUX a00 «HOBITPSIHAX) MiAIIUITHAKAX .
BoHn Binmpi3HAIOTBECSA HAIBHUCOKOIO INBUAKICTIO obOepraHHsA (mopsaky 30 Tuc. o0 / XB), KOMIAKTHICTIO ,
€ProHOMIYHICTIO, Maiike Oe3IIyMHi , IPoTe TOCHUTH Mopori. i iX perynroBaHHS BUKOPHUCTOBYIOTHCS YaCTOTHI
enekrponprBond. OTHOCTYIIHYACTI HATHITa4l MOBITPS 3 MOBOPOTHHMH JomaTkamu MaroTh HanBummid KK i
31atHi 30epiraTu HOro B LIMPOKOMY Jiama3oHi peryiroBanHs - Bix 100 mo 40-45% 3a HOMiHAJIOM, MalOTh
HabaraTo MeHIIi po3MipH B MOPIBHAHHI 3 OararocTyniHYaTUMU HarHitayamu. BiOpauis i myMm , XapakTepHi AjIs
TpaAMUIMHUX TypOOHArHiTayiB , MiHIMi3oBaHi. B sKOCTi MiJICTaBM OAHOCTYHIHYACTOrO TypOOKoMIpecopa
CIy)KUTh MacHBHHUII MeTaneBuil pe3epByap, HallOBHEHHH MAalIMHHAM MaclioOM. 3aBISKH LOMY IOBITPOIYBKY
MOXXHa MOHTYBaTH Ha mijyiory (0e3 ¢pyHIaMeHTy ) 3a JOIOMOT0F0 KOMITAKTHUX II'ST 1 KJIET0.

MartepiaJ i pe3y1bTaTH J0CTiIKEHb

YrupaBiiHHS OTHOCTYNIHYACTHMH TYpOOMAIIWHAX 3IHCHIOETHCS TOBOPOTOM JIOTIATOK Ha BXOI i BUXO.I
M0 JAaTYNKaM KHCHIO B a€pOTEHKaxX Ta TEMIIEPATypi MOBITPs HA BCMOKTYBaHHI. Y Pe3yslbTaTi TAKOTO TOHKOTO
perymoBaHHs TOAada MOBITPs MOXE IOBHICTIO BIATIOBiAAaTH HEPIBHOMIPHOCTI MPHUILUINBY CTiYHHX BOX, a 3a
paxyHOK ajamTaliii 1o 3MiHH TeMIepaTypH HOBITps 3a0e3meuyeThcsl MOJaTKOBa eKoHoMis Omm3pko 20-25 %.
OnHOCTYMIHYACTI TOBITPOJYBKM 3 KEPOBAaHMMH JIONATKAMH, HE3Ba)KalOUM Ha BIJHOCHO BHCOKY BapTiCTh,
HabaraTo BuriHiie 6araroctyneneBux [3].

Haii6inbI nepcreKTHBHUM HalpsSIMKOM y BJOCKOHAJICHHI aepaliiiHOl CHCTEMHU CTIYHHUX BOJ € CTBOPEHHS
MEMOpaHHUX €JICMCHTIB, SKi MPAKTHYHO HE CXIIbHI J0 6i000pOCTaHHS, IO B MPOIECI SKCIUTyaTallil Beae M0
3HAYHOI €KOHOMIi €JICKTPOCHEPrii, TOMYy IO II¢ HAHOUIbII ePEKTUBHUI CHOCIO MEPEHECCHHS KHCHIO B CTIYHI
BOJM, 'HYYKHI 3 TOYKHM 30py YIpPaBIiHHS MOJadi KHCHIO 32 PaxyHOK PEryJIOBaHHS LIBHIKOCTI OOepTaHHs
noBiTpoayBKkH. CrocoOiB peryioBaHHS TNPOAYKTHBHOCTI KOMIIPECOPHHX YCTAHOBOK Oarato, BUOUpaTH
ONTUMANBHUHA CHOCi0 HEOOXiMHO Ha MiACTaBi BCIX ICHYIOUYHX (akTOpiB, B MEpIIy UYEpry - CKOHOMIYHOI
JIOLUTBHOCTI Ta Tepiogy OKymHOCTi oOpaHoro Merony. ChOTOmHI BXKe € MOXKIMBICTH BCTAHOBHUTH CYdYacHi
MOBITPOAYBKH, SIKi MiITAI0THCS PETYIIOBAHHIO MPOIXYyKTHBHOCTI mpu BHUcokomy piBHI KK/I, mo nae MOXIHBiCTh
3HU3UTHU €HEProcnoKUBaHHA Ha 45 %.

Crnoco0iB peryiroBaHHS NMPOAYKTHBHOCTI KOMIPECOPHHX YCTaHOBOK 0arato, BUOMpATH ONTHUMAalIbHUH
cnoci6 HeoOXiTHO Ha MiACTaBi BCIX ICHYIOUHX (PaKTOPIiB, B IEPIIY YEPry - eKOHOMIYHOI JOIITBHOCTI Ta TEepiomy
OKyNHOCTI 00panoro mMetoay. CbOro/iHi BXe € MOXJIMBICTh BCTAHOBUTH CYYacCHi ITOBITPOAYBKH, SIKi ITiAJaI0THCS
PEryJIIOBaHHIO MPOYKTUBHOCTI Ipu Bucokomy piBi KKJI, 1110 1a€ MOXKIUBICTh 3HU3UTH SHEPTOCIIOKUBAHHS Ha
45 %. Ha pexxum poOOTH MOBITPOAYBOK, IIO MOJAIOTH MOBITPS B a€POTEHKH OI0JOTIYHUX OYMCHHX CIODYI,
BIUIMBAIOTh: CTYIIHb 3a0pYAHEHOCTI CTIYHUX BOJ, ii TeMIepaTypa i KUIbKICTh CTOKIB, 1[0 HAIXOASTh HAa OYHCHI
cropyau. Jliama3oH 3MiHH MOAa4i MOBITPS IIMX YCTAHOBOK JIGKHUTh B Mexax 25-100 % makcuManbHOT moaadi
noBiTpst. OCOOMUBY CKIAIHICTD AU €KCIUIyaTallii IpeACTaBIIsIe MePioANYHe BiJKIFOUEHHS EIeKTPOSHEpril i, sK
HACJIJIOK, NPUITMHEHHS aepanii. Yepe3 mopym i KaHAJIM aepaTopiB BCEpeiMHY HAAXOAWUTH MYJIOBA CyMIII, sKa
MiABHIIYE OMIp 1 3HMXKYE OOCST TOBITPSA, IO TMOAAEThcA. JlaHy CyMmiml TpH TIOBTOPHOMY BKITIOYCHHI
MOBITPOJYBHOTO OOJIa[IHAHHS CJIiJI BUITYCKaTH, IO MPH3BOAMTH /O ITJBHIICHHS CIIOKHBAHHS €JIEKTPOCHEPTii,
TiApaBIIYHUX YHApiB i, SK HACHAOK, - IO pyWHYBaHHS OKpeMHX aepaTopiB. Uepe3 3pyifHOBaHI aeparopu
BUXOJWTUME OCHOBHA BHTpAaTa IOBITPs, BIUIMBAIOYM HAa PIBHOMIPHICTH aepallii, CTBOPIOIOYH 3acCTiifHi 30HH,
3HIDKYIOYH SIKICTh OYMINCHHS BOAM 1 T.1. J[JIsl BIJHOBJICHHS IMOIIKO/KCHHUX aepaTopiB HaldacTiiie HEeOoOXiIHO
CIIOPOKHEHHS aEPOTEHKIB, IO B MiZICYMKY BUMArae iCTOTHHMX €KOHOMIYHUX 1 THMYacoBuX BHTpar [1].

BucHoBku

3amiHa 3aKOJbMITOBAHOI CTapol cucteMu aepaiii HOBOI e()eKTHBHOI H03BOJMTH 3aolaauTu a0 50 %
€JIeKTPOCHeprii, MO BUTpadacTbcs Ha aepamio (200 MpU HEMOXKIIMBOCTI PETyJIIOBaHHS TOJadi MOBITPs, IO
aKTyaJbHO [UIA 0araTboX CIOpY., - 3HAYHO MiJABHIINTH €(PEeKTHBHICTh OYHMIICHHS CTiuHUX BoA). IIpm BHOOpI
HOBOI aepamiifHoi CHCTEMH CJiJl yBa)KHO BHBYHMTH JOCBIiJ] 3aCTOCYBaHHsS IPONOHOBAaHMX pimeHb. Ha puHKy
NPUCYTHI aepaliiiHi CHCTeMH, ePEKTUBHICTh SKUX JOCHTh ICTOTHO ITa/Ia€ BXKe Yepe3 2-3 POKH eKCIUTyaTarli.

[lepBuHHUM (QakTOpoM, IO POOWUTH BIUIMB HA EHEProeeKTUBHICTH JpiAHONYy3HWpUacTi aepamii, €
HaBaHTAXXEHHs Ha Jucriepratopa. I1py HaBaHTaXKEHHI ITOHAJ ONITUMAJIBHOTO, TTOBITPSI BUXOHUTS 3 TIOP 13 3aHAATO
BEJIMKOI0 BHTpPATOlO, B pE3ysbTaTi 4oro aiamerp OynbOamku 30umbimyerbes. Ilpum mpomy mnpomnopiiiHO
3HIKYEThCS €(DEKTUBHICTD aepauiiiHol cuctemMu [4].

BupimmTi nuTaHHS 3HIKEHHS BUTPAT €IEKTPOSHEPTrii MOKHA HUITXOM 3aMiHM CTapHX IMOBITPOSYBHUX
YCTaHOBOK, III0 BHYEPIIAIM CBi pecypc, Ha CydacHi peryiboBaHi MOBITPOXYBKH. Y JOCKOHAJICHHS aepariiiiHux
IPUCTPOiB Jae OiMbII ICTOTHUA 1 cTabimpHUA edekT B exoHoMii enexTpoeHeprii. OmHak po3riasmaTé
ONTHMI3AIliI0 aepaliifHOi CHCTEMH CTIYHUX BOJ HEOOXiTHO OJHOYACHO 3 MOJIMIICHHSM poOOTH SK 1 aepaTopis,
Tax 1 MOBITPOIYBOK.
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