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JIHImponeTpoBChKUI HAIlIOHATBHUN YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY IMEHI aKa/ieMika
B. JIazapsHa, M. [IHIIpOneTpoBChK

NIJIBUINEHHSA EOEKTUBHOCTI CIIOKVUBAHHS EJJEKTPOEHEPT I
B YHIBEPCUTETI

B Oawnnoti cmamve Ha ocHo8e NpedNOdHCEHHOU MoOelu BblOpaHbl dHepeochepezaroujue
MepOonpuUsmuUsL NOGbLULEHUSL SHEP20IP P eKkmusHocmu nompeodneHUs 1eKMpPOIHEP2UL 8 YHUBEpCUmMEme
u paccuuman 3¢pgpexm om @HeopeHUs MepOnPULMULL.

Knrouesvie  cnoea:  snepeocOepedcenue, — cucmema — 2NeKMpOCHAbOCeHUs,  nomepu
leKmMpOoIHep2uU, mapug, NOOCManyus, Kiacc HanpsdHCeHus KOMREHCUpyowuti npuoop.

B oanini cmammi Ha ocHo8i 3anponono6aHoi mMooeni 0OpaHi enepeoowaoHi 3axoo0u O
niosuLenHs eqheKmueHOCMI CNONCUBAHHS eleKmpoenepeii YHieepcumemy ma po3paxo8aro egexm
8i0 BUKOPUCMAHHSL 3AX0018.

Knwuogi cnoea: enepeozbepesicenns, cucmema enekmponocmadyants, 6mpamu eieKmpo-
eHepeii, mapug,niocmanyis, Kiac Hanpyeu, KOMNEeHCYOYUl NPUCMpIll.

Beryn

Kpainu 3 pUHKOBOIO €KOHOMIKOIO BXKE MPOTATOM TPbOX JAECATKIB POKIB YCIIIIHO peai3yloTh
MpoTrpamMH, CpsSMOBaHI Ha e(h)eKTUBHE BUKOPUCTAHHS MMAJHMBHO-CHEPTETUYHHUX pecypciB. s mporo
BUKOPHMCTOBYIOTbCSl PI3HOMAaHITHI 3axoju: iH(GopMaliliHI KOMIaHii, OCBITHI Nporpamu, po3poOka
HOpPM 1 CTaHJapTiB, (pIHAHCOBE CTHMYJIIOBAHHS, HAyKOBO-IOCIHiJIHI 1 NMPOEKTHO-KOHCTPYKTOPCHKI
po6OTH, AeMOHCTpaliiiHI MPoeKTH Ta iH. HaykoBa OlliHKa €KOHOMIYHOTO 1 TEXHIYHOTO MOTEHIATy
eHepro30epekeHHs 1 MpaKkTU4HA peaslizallisi KOHKPETHUX 3aXO/iB JO3BOJIMIN PO3BUHYTHUM KpaiHaMm
JIOCUTH YCIIIIHO Nepe0opoTH eHepreTuuny Kpusy. LlboMy cripusuin 1 3HauyHi (iHAHCOBI 1HBECTHILII,
110 OyJM CTIpSIMOBAHI Ha peatizalliio 3aX0/iB 010 €HEPro30epeKeHHSI.

ITorenuian eneprosdoepe:keHHst

IIpu po3pobmi 3axomiB 3 €Hepro30epekeHHs MOyKe€ BaXJIMBO OLIHUTH MOTEHIIa
eHeproz0OepekeHHsT 00’ekTy. OIIHKOIO MOTEHLIady eHepro30epekeHHs Ta MiJABUIIECHHAM
e(eKTUBHOCTI CHOXKHUBAaHHS elleKTpoeHeprii 3aiimanuch Oarato BueHux [l1, 3—6]. Sk mpaswuio,
BHU3HAYEHHSI pE3€PBIB 3 EKOHOMIi MaJTUBHO-EHEPTETUYHUX PECYPCIB BUKOHYETHCS M1/ 4ac MIPOBEJCHHS
eHepreruuHoro aynuty. B 2007 p. xadenporo «EnexTpornocrayaHHs 3ali3HHULB» OyB HMpPOBEIEHHM
eneprernunuit aynut JIHY3T [7]. Byno BcTaHoBieHO, 110 B YHIBEPCUTET] ICHY€ 3HAYHHM MOTEHITIAT
€Hepro30epeKeHHs, SKII0 NPUHHATH 0 yBard 3arajoM piBHI 1301l KOHCTPYKUill OyiBenb,
MPAKTUYHY BIJICYTHICTH PETYIATOPIB TEXHOJIOTIYHUX MPOIECIB (OMaNOBAaHHS, OCBITJCHHS 1 1HIIHX)
B Kopmycax. B yMmoBax mocTifHOro 3poCTaHHS BapTOCTI €HEPrOHOCIIB Ta 3HAYHOI €HEPrOEMHOCTI
OCHOBHOT0 00JIaJHaHHS EPIIOYEPTOBUM 3aB/IaHHSM ISl YHIBEPCUTETY € M1ABUILEHHS €(PEeKTUBHOCTI
CTHIO>KMBAaHHS €HEPreTUYHUX PECYPCIB.

[Ipu popmyBaHHI1 IJIaHIB 3 peaizalli 3aX0/11B 1010 MiABUIIEHHS €()eKTUBHOCTI BUKOPUCTAHHS
€HEepreTUYHUX PECypPCiB TUIIOBUMHU MTPOOIEMaMU SIBIISIOTHCS:

1. O6mexeHICTh (PIHAHCOBUX PECYPCIB AJIS 1X 3/1HCHEHHS.

2. Benuka KiTbKiCTh 3aX0/IiB 1 HASBHICTh alIbTepHATHUBHUX 3aX0/[iB, OIHOYACHA pPeali3allis SKIX
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HEMOXKJIMBA 3 TEXHIYHUX ITPUYUH.
s 3a0e3neuenHs (GopMyBaHHS IUIAaHIB eHepro3oOepiraiodmx 3axomiB B ymoBax JIHY3T
po3pobiieHa onTUMizaliifHa MOJEIb 3 OyJI€eBUMHU 3MiHHUMU [2].

Kosxen enepro3oepirarounii 3axiJi B paMKax MOJAENI XapaKTePU3y€eThCsL:

1. BekTopoMm 3HIKEHHS IOTpeOH y BUIaX MaIMBHO-eHepreTndHux pecypcis (ITEP),
j=1+J—{4E}}.

2. HeoOxigaum piBHeM iHBecTHIlii —K.

3. HasBHICTIO B3a€MOBUKIIOYHHMX albTepPHATHUB. SIKIIO 3axii HE Ma€ B3AEMOBHUKIIOUHUX
albTepHATHB, TO BIH Ma€ iHAEKC 1, n=/-+N. Y MoJeni iM BiANOBIAaIOTh OyJieBl 3MiHHI X;. SIKII0 3axis
BXOJIUTH B i-Ty TPYIly ajbTepHAaTUBHUX BapiaHTIB, i=/ +/, TO BOHO Mae 1HAEKC i/, e / - HoMep 3aX0au
B paMKax Irpynd, /=17 +L; Y mozeni iM BiNOBiAal0Th OyJeBi 3MiHHI Xj;.

BpaxoByroun, 10 MeTOI0 MiJBHIIEHHS €HEepProe(eKTUBHOCTI 3 TOYKH 30py TOCIIOJapIOI0YNX
cy0'eKTiB € MiHIMi3allisl BUTpAT Ha MOKPUTTS MOTpeOH B MaTMBHO-eHeproeTuuHux pecypcax (I1EP), B
SKOCTI KpUTEPiro MpuitHiATa MakcuMizallis BapTocti 3aomampkenux [1EP 3a paxyHok peamizaiiii 3axoiB
3 MABUILIEHHS eHEeproe()eKTUBHOCTI Ta eHepro30epekeHHs.

3 ypaxyBaHHSIM BUKJIQJIEHOTO po3po0ieHa MOJIENb, SIKa (popMalli3y€eThCs B TAKOMY BHUIVISIL:

r J N 1 Li
ZIZI(ZICU'AEM 'Xﬁzl;cy'AEﬁz X — max (D
t=1 j= n= i= =
N 1 Li
2K, X+ DK X <K 2)
n=1 i=1 [=1
X, <1 (3)
Li
> X<l @)

ne K BinmoBigae piBHIO 3aralbHUX MOXKIIMBUX 1HBECTHIIIH.

ABTOpH NpoaHalli3yBajul cTaH €(heKTUBHOCTI CIIOKUBAHHSI €JIEKTPOEHEPrii B YHIBEPCUTETI 1 Ha
ocHoB1 Mozedni (1)-(4) 3amponoHyBay 10 BIPOBAIKEHHS HACTYIIHI €HEprooiaiHi 3aX0H:

— TPOBEJICHHS EHEPTETUIHOTO aAyJIUTy YHIBEPCUTETY;

— BU3HAUYEHHS BJIACHOTO MOTEHIIIAy €HEpro30epe:KeHHs;

— KOMIIEHCALllsl PEaKTUBHOI MOTY>KHOCTI;

— B/IOCKOHAJICHHS aBTOMAaTU30BaHOI CUCTEMH OOJIIKY 1 KOHTPOJIIO €IEKTPOEHEPTril yHIBEPCUTETY;

— 3aMiHa JJaMI pOo3KAPIOBAHHS HA €HEpro30epriraroyi JaMIiu.

Po3risiHeMo  e(heKTUBHICTH BHPOBA/KEHHS BIPOBAXKEHUX Ha CbOTOJHI 3aXO[iB 3
€Hepro30epeIKEeHHS.

JHY3T sk cnokuBay eJeKTpoeHepril

JHY3T orpumye enextpuuny eneprio Bin [IAT «EK [uinpooGienepro» 3a OCHOBHUM
BBe/ICHHAM Harnpyroto 35 kB ta pezepsaum — 6 kB. Ilpuennana notyxuicts 4000 kBA. /lo3Bonena
notyxHicTh 2860 kBA. Kareropist HagiiiHOCTI enekTponoctadanHs — 2. CepeslHe piyHe CIIOKUBAaHHS
esiekrpoenepriicranoButb 5000000 kBt-rox. OcHOBHI crIOKMBayi: HABYAJIbHI KOPITyCcH Ta1aboparopii,
KUTIOB1 OyAUHKH, TYPTOXKUTKU. B mpodisi criokuBaHHs €J1eKTpOeHeprii MPUCYTHI 3Ha4HI CE30HHI
KonuBaHHS. Tak, B cepelHbOMY, BUTPATH €JIEKTPOCHEPrii B3UMKY Oijblie B 2,5-3 pa3u, HiX BUTpaTu
BIITKY. CTyIiHb 3HOIIEHOCTI OCHOBHOTO CUJIOBOTO OOJIaiHaHHsI ckiajgae npudauzHo 80 %.

HasBuicts BnacHoi miactanmii 35/6 kB 1ae MOXIHBICTH OTPUMYBATH EIEKTPUYHY CHEPTIIO 32
tapudamu 1 kiacy. Tapudu Ha enexTpoeHeprito ckinanarots 1 1 kinacy 0,88104 rpu 3a 1 kBrroz, a
quis ipyroro knacy — 1,122152 rpu 3a 1 kBt'rox Ha TpaBens 2012 p. TakuM 4MHOM, €KOHOMIs KOIITIB
3a paxyHOK OTpUMaHHs enekTpoeHeprii 3a 1 kmacom cknamae 27 %. IlinctaHiis yHIBEpCUTETY
3I1MCHIOE TPAH3UT €JIEKTPUYHOI eHeprii cyOcnoxuBayaM. BifmkoayBaHHs 3a TPaH3UT BiJIOBIIHO
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JI0 JIOTOBOPIB TIPO CIUIbHE BUKOPUCTAHHS Mepex ckiamae omu3pko 80000 rpH Ha pik, Ta CKIIAJO Y
2011 pormi 79488 rpH, 3a motounuii epiox 2012 p. 34992 rpH.

Jani mpo cnoxxuBanHs enekrpoeneprii cnokuBadamu JJHY3T npencrasneni B a6 1. [{o 2005
p. peaKTUBHA CHEPTis HE CIUTadyBasiach. 3 Tabl. | MOKHA MPOCTEKUTH 3MIHH PIYHOTO CIIOKUBAHHS
enekrpoeHeprii. Ilpu oriHIi 3MiH PIYHOTO CHOXHMBAHHS CJiJl BPaXOBYBAaTH MPUPOAHE 3POCTAHHS
CTIO)KMBaHHS 32 PaxXyHOK MPHI0AaHHS JIa0OpaTOpHOTrO OOJaIHAHHS, KOMII IOTEPIB Ta MOOYyTOBUX
npuiadiB. 3 Tadi. |l MoMITHO, 10, HE3BAKAIOUH HA 3a3HAYCHE, CEPEIHI BUTPATH 32 PIK 3aTUIIAI0THCS
Ha OmHOMY piBHI. Takok MOMITHE pi3Ke 3HWKEHHS CIIOKMBAaHHS PEaKTUBHOI €Heprii Ta 3MmiHa
CTIOKMBAHHS 32 TapU(PHUMU TPyHaMH.

Tabmuis 1
3aranpHUI 00CAT BUTPAT eJIEKTPOSHEPTii 1o pokax (ycepeIHeHo)

Pix AKTHBHa PeakTuBHa VYHiBepcuter Kutnosi I'yproxurku

eHepris, eHepris, Oy IMHKHU

KB1TO kBap-ron
2002 4966000
2003 4200000
2004 4943000
2005 4300000 2600000
2006 5466000 3092000 3935000 772000 759000
2007 5218000 2850000 3210000 686000 1322000
2008 5728000 2638000 3299000 645000 1784000
2009 4843000 1219000 2201000 677000 1965000
2010 5533000 433000 2626000 850000 2057000
2011 5145000 526000 2361000 799000 1985000

KomneHncanisi peakTHBHOI OTY’KHOCTI

Piune cnoxuBanHs peaktuBHOI eHeprii 10 2009 p. ckinagano B cepenubomy 2900000 kBap-rog.
ITpu npomy tg ¢ nopiBHioBaB B cepeaubomy 0,5-0,6, a B ntiTHI Micsaui 6iabi HiX 1,0 mpu Hopwmi 0,25.
VYV 2009 porti Oynu BBeZIEHI B €KCIUTyaTallil0 KOMIICHCAI[IHHI MPUCTPOI B KUTBKOCTI 5 IIT. 3araJbHOIO0
NoTYyXHicTio 475 kBap 3 aBTOMaTHUHUM peryaroBaHHAM. [IpucTpoi Takox 3MEHIIYIOTh CIIOKHUBAHHS
aKTUBHOI €HEprii 3a paxyHOK 3MEHIICHHS IMOBHOTO HABAaHTAXEHHS Mepex 1 TpaHchOpMaTopiB.
Miciist yCTaHOBKM KOMITEHCAIITHUX MPUCTPOIB Ta IX KOMIUIEKTALisl BU3HAYEHI IIIXOM PO3PaxyHKIB
Ta NMPAKTUYHUX BUMIPIOBAHb JJIi OTPUMAaHHS MaKCHUMAaJbHUX €KOHOMIYHHX IMOKa3HUKIB. BapTticTh
KOMIEHCaliiHUX mpucTpoiB ckiana 142307 rpu. Sk BuaHo 3 Tabn.l B mopiBHsHHI 3 2005 p.
3MEHIIEHHS CIIO)KUBAHHS PEAKTUBHOI MOTYXHOCTI ckiano 20,2 %.

3MeHIIeHHs] BUTPAT B eJIeKTPUYHUX Mepeskax

[lix yac 3aMiHM 3acTapuIUX €JIEKTPOMEPEXk BIAMNOBITHO IO CYyYaCHUX BHUMOTI 3MEHIIYIOTHCS
BuTpatu. Hampukiaz, piune cioxuBaHHs 1o rypToxutky Ne 3 3a 2008 p. ckinano 222830 kBrrox., a
TICIIs KamTaIbHOTO PeMOHTY ckiano y 2009 p. — 189453 kBtrox, y 2011 p. — 176979 kBt-ron. [1pu
LIbOMY €KOHOMis cKjiana 16726 rpH Ha pik.

3amiHa JamMn po3:kaproOBaHHS HA eHepro3oepirawui

Ha 06’exTax yHiBepcUTETY BUKOHAHO 3aMiHY JIaMIT pO3KapIOBaHHs Ha eHepro3oepiratoui. [Ipu
MPOBEICHHI PEMOHTY Ta OOCIYTOBYBaHHSI €JIEKTPOMEPEK BUKOHYETHCSI 3aMiHa CBITUJIBHUKIB Ha
JTIOMIHECLEHTHI. 3aKyMiBiIs €Hepro30epiralouux JiaMI BUKOHYEThCS Y paMKaxX KOLITIB Ha MOTOYHY
ekcIutyarauito. Jlamnu poxaproBaHHs (KpiM CleliaJbHUX) B YHIBEPCUTETI HE BUKOPUCTOBYIOTHCS.

O0ik eJIeKTpOeHeprii Ta eHeproayauT

Ha rtepurtopii yHIBepCHUTETy pPO3TAlllOBaHI CHOXHMBA4Yl TPbOX TapuHUX Tpym: rpyna 7 —

IPOMMUCIIOBI CIIOXKKBaul, rpyna 9 — xHUTI0BI OyIMHKU Ta TYPTOXKHUTKH, rpyna 911 ryproxurtku 3
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enexTporuintami. 3a PanssHehbKUX yaciB Tapudu 3a rpynaMu BiJIpi3HSUTUCS HE CYTTEBO, TOMY O1TBIIICTh
CHOXXMBauiB TapudiKyBajach SK MPOMHUCIOBI CIOXHBavi (Hagopokdya rpymna). Lle mos’sizaHo 3
HEJOCKOHAJIICTIO CXEMH JKUBJIEHHs Ta oOmiky. 3 2008 p. pizHui B Tapudax 301IbIIHIACh, 1 OyIH
BKUTI 3aXO/M JUIsI TIOKPAIIEHHS CIiBBITHOIICHHS TapU(HUX TPYI, HE MOB’sI3aHl 3 KaiTaJbHUMHU
BuTpatamu. OJTHaK cxema OO0JIiKY 3aJIMIINIACh HEIOCKOHAIIOK).

B 2009 p. 6ymno npoBeneHo MOJEPHI3aLiI0 CUIOBUX EIEKTPOMEPEK I'YPTOKHUTKIB, HAYAJILHOTO
KOPITyCy Ta 1HIIMX 3aJiHUX 00 €KTIB, IO JajJ0 MOXJIMBICTh BIJIOKPEMHTH CIIOXKHBadl PI3HUX
TPyl Ta peaizyBaT KOPEKTHY cxemy o0miky. IIpu oMy BHKOHAaHA 3aMiHa yciX BY3JiB OOMIKYy Ta
iX KOMIOHeHTiB. BcTaHOBIGHA Ta 31aHa B NMPOMUCIIOBY CKCILDTyaTallilo aBTOMAaTH30BaHA CHCTEMa
KomepuiiiHoro o6miky enekrpoeHeprii (ACKOE). [lani mpo 3MeHIIEHHS BUTpaT Ha OIUIATy
€JICKTPOCHEPTii 3aBIsIKN 3MiHI CIIBBIIHOIIEHHS CIIOKMBAHHS 32 TapU(DHUMH IpyliaMy PUBEACHI B
Tabm. 2.

HasBnicte ACKOE nae MoxnuBicTh €(heKTHBHO KOHTPOJIIOBATH CTaH Ta MapaMeTPHU CUCTEMU
enekrponioctadandss JIHY3T Ta 3miiicHioBaTH HEOOXinHI pO3paxyHKH B paMKax EHEProayaury,
SKUW 3IIACHIOETHCS BIAMOBIAHUMHU TIAPO3IIIaMU YHIBEPCUTETY. MojepHizalliss cucteMu OOJiKy
€JIGKTPOEHEPrii MpoBeieHa y Mexax (piHaHCYBaHHS KaIliTaJIbHOTO Ta OTOYHOTO PEMOHTY 00’ €KTIB
yHiBepcuTeTy (0€3 T0/IaTKOBUX 3aTy4YeHb ).

Tabnuus 2
3MEHILEeHHS BUTPAT YHIBEPCUTETY 3aBASKU 3MIHU CIIBBIAHOIIEHHS CHOXUBAHHSA
3a Tapu(HUMHU TPyTIaMH

Tapudna rpyna CrnoxxuBaHHs 32 CrnoxuBaHHs 32 CrnoxuBaHHs 32
Tapu(HOIO TPYNOI0 | TAPUGHOIO TPYTIOK0 | TapU(HOIO TPYIO0
2006 r. (tapud) 2008 r. (tapud) 2010 r. (tapud)
7 IPOMUCIIOBI 78 % (0,26 rpH) 58 % (0,42 rpH) 43 % (0,58 rpH)
CIIOXKHBAYI
9 sutnoBi Oyaunaku, | 14% (0,19 rph) 33 % (0,24 rpH) 40 % (0,24 rpH)
T'YPTOKHUTKH
911 rypToXUTKH 8 % (0,14 rpH) 9% (0,18 rpH) 17 % (0,18 rpn)
ENEKTPOTUTUTAMH
BucHoBku

B enexrporocnonapcTsi yHIBEpCUTETY BIPOBAKEHI Ta PO3POOIISIFOTHCS yC1 IOCTYIHI Cy4YacHi
TEXHOJIOT1{ Ta 3aX0/IM 31 3MEHILIEHHS BUTPAT €JIEKTPUYHOI eHeprii Ta KOoTiB Ha ii oruiaty. HailOinb1m
€()EeKTUBHUMU €:

— BuxopucTanHs MOXJIMBOCTI OIUIaTH €JIEKTPOEHEprii 3a | Ki1acoMm - eKOHOMIsl 3 OCTaHHI 3
poku cknana 1995776 rpy;

— KomnieHcariisi peakTUBHOI OTY>KHOCT1 — €KOHOMIsI 3@ OCcTaHH1 3 poku ckiana 769651 rpH;

— BukopuctaHHs Cy4acHMX CHCTEM OOJIIKY €eJeKTpoeHeprii 1 e(EeKTUBHOIO KepyBaHHS
€JIEKTPOTOCIOAAPCTBOM — €KOHOMIS 32 OCTaHH1 3 poku ckiana 744128 rpy;

— BukopucrtanHs eHeproz0epirarouux JiaMIl Ta o0s1aHaHHS;

— 3MEHIICHHS BUTPAT B €JIEKTPUYHUX Mepexkax.

3aranbHa ekoHoMis 3a 3 poku ckianae 3509556 rpH.
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INCREASING OF POWER CONSUMPTION EFFICIENCY IN UNIVERSITY
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In this paper the authors selected energy saving measures to improve energy efficiency in uni-
versity and calculated the effect of measures based on proposed model .
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