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KOHCTAHTHHOB C. M. kaHj1. TexH. HayK, podeccop
HammonanbHbIi TeXHHYeCKUH yHUBepcUTeT Y KpanHbl « KneBcKuil NOTUTeXHUNYEeCKUI HHCTUTYT»
MEXAHUW3M ITOJIYYEHUSA PABOTHBI
B TEPMOJUHAMHWYECKOM CUCTEME
OO0noul U3  BAJICHLIX 3A0a4  MEXHUYecKOU MepMOOUHAMUKY  AGIAEMcs  onpedeleHue Xapakmepd
npeoopaz’oeanus dHepeul SHympu paboue2o mena 60 8peMs GblNOJHEHUA UM pabombl. Dmo mpyoHo coeiamb,
K020a Heu3eecmHa CMmpyKmypa sHepeuu padoueco mend, Hem YemKo OnpedeieHH020 PU3UUECKO20 CMbICIA
SHMPONUY, HEU3EECMHO UCMOYHUK DHMPONUU U €20 MOowHoCmb. UYmobel omeemums Ha 3mu U psao Opyaux
80NPOCOB, HEODXOOUMO HAUMU CIMPYKMYpY dHepauu pabouezo mend, npogecmu aHaIu3 U3MeHeHUl, Komopbuie
UMeIom Mecmo 6 SMoli CMpPYKmype 6 PasIuyHbIX YCI08UAX NPOXOHCOCHUS MEPMOOUHAMULECKUX NPOYECCOB.
Knrouessle cnosa: pabouee Teno, CBOOOIHAS SHEPTH, MPpeoOdpa3oBaHys, CBSI3aHHAsI SHEPT U U padoTa.

YK 504.064.36:658.26

JABUJAEHKO JI.B., kaHj.TeXH.HayK, TOLIEHT,
Jlynbkuii HanioHAJIBHUI TeXHIYHUI YHIBepcHUTeT

NPUHLMIIA NOBYJI0BU IHTETPOBAHOI CHCTEMHM
MOHITOPUHT'Y EHEPTOE®EKTUBHOCTI JJISI MIANIPUEMCTBA
BOJONPOBIIHO-KAHAJIIBALITHOTO TOCIMOJAPCTBA

002080p10IOMbCST NUMAHHS  OP2AHI3AYIL MOHIMOPUHSY eHep20eheKMUBHOCMI K eleMeHma Cucmemu
YIpasninua - epekmusHicmio  eHepeoguxopucmanHs. Memoio  docniddicenns € opmysaHHs  NPUHYUNIE
VOOCKOHANICHHST NpoYecy MOHIMOPUHEY eHepeoeheKmUeHOCmi NionpueMcmed 6000NpPOGiOHO-KAHANIZAYIIHO20
2ocnodapcmea. Pospobneno ancopumm monimopuney enepeoeghexmuerocmi, akul 3abesneuye inmezpayiro 1o2o
@yHryitl, npoyedyp NOPIGHAILHO20 AHANIZY MA CYYACHUX MEHOeHYI N0OYO08U CUCTEM KOHMPOIIO MA NAAHY8AHHSL
enepeocnoxcugants. Onucano npuHyunu peanizayii QYHKYiti MOHIMOpUuHey eHepeoedexmusHocmi ma ix
CKNA00BUX 3 YPAXYBAHHAM 3A60AHbL CUCHEMU MOHIMOPUH2Y, d MAKOJC Cheyu@iku opeanizayii pescumy
eheKmusHo20 eHepeOBUKOPUCTNAHHS 8 CUCmeMI 86000NOCMAYAHHA-60008i06edenHs. Chopmynbosani npuHyunu
nooy008u cucmemu MOHIMOPUHEY eHepeoeheKMUBHOCHI OXONI0I0Mb NPOYedypU, AKI 003801AI0Mb 6PAX08YEAMU
docsieHeHHs 00 €kma 00CTIONCeH A | Kpawi npakmuku 6 cgepi eHepeoepekmusHOCmi, w0 CRPULE RPULHAMNIO
Pe3YIbMAMUSHUX YNPAGLIHCOKUX PileHb CHPAMOBAHUX HA NIOBULEHHS eHepeoedheKMUBHOCHI NiONPUEMCMEA.

Knrouoei cnosa: epexmusne enepeo8uKopucmanhs, CUCmema MOHIMoOpUH2Y eHepeoeqhexmueHoCHi.
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Beryn. Bupimenns mpoOnem eHepro3OepeskeHHS BHMAarae Ii€BOrO YIpPaBIiHHA Ha BCIX pIBHIX
TOCTIOJIapIOBAHHS: JIEP>)KaBHOMY, PErioOHaJIbHOMY, Ha PiBHI HMiANPUEMCTB Ta IX MiAPO3AIIIB, HA PiBHI OKPEMHX
TEXHOJIOTIYHUX IPOIECIB T4 EHEPrOEMHUX YCTaHOBOK. ONHIEI0 3 BaXIMBHUX CKJIQJOBHX HPOLECY YIIPaBIiHHSA
€Hepro30epeXeHHSIM Ta MiJBUINEHHS EHEProe()eKTUBHOCTI CYCIIUIBHOIO TOCIIOJapCTBa €  37IMCHEHHS
CHCTEeMaTHYHOTO0 KOHTPOIIIO 32 pPiBHEM €(eKTHBHOCTI BHKOPWCTaHHS MHajuBa Ta eHeprii. OOmiKy Ta KOHTPOIIO
CHOXKMBAHHS CHEPTETUYHHUX PECYpPCIB HAa CyJacHHX IiJIPUEMCTBAX MPUIUISETHCS 3HAYHOI yBaru, TOMY ITUTAHHS
MoOYIOBH CHCTEM MOHITOPHHTY TEXHOJIOTIYHHX THpOIeciB Ta OOJIIKY €HEepProCHOXHMBaHHS B pi3HHX cdepax
TOCIIO/IapIOBAaHHS HE BTPAYalOTh CBOET aKTYaJIbHOCTI

O06’exTuBHE, OOTPYHTOBAHE BHPIIICHHS 3aBAAHHS KiJIbKICHOI OL[IHKM, KOHTPONIO Ta aHAi3y e(EeKTUBHOCTI
BHUKOPHCTAaHHS CHEPreTHYHHUX PECYPCIB Ul PI3HUX TEXHOJIOTIYHHUX 1 BUPOOHHYO-TOCIIONAPCHKUX 00 €KTIB €
HEOoOX1THOI0 YMOBOIO JOCSTHEHHS IIOMITHHUX MPAKTUYHHUX PE3YIbTATIB y cepi eneprozdoepexeHHs. Pamionansae
YIIPaBIIiHHS BCIM TOCIIOAAPCEKUM KOMILIEKCOM OY/Ib-SKOT0 ITiAIIPUEMCTBA BUMAra€e BIPOBa/KEHHS KOMIUIEKCHOT
CHCTEeMH MOHITOPHHTY ITOKAa3HHKIB, IO BiJOOpa)KalOTh CIIIBBIIHOIICHHS BHUTpPAT €HEPIeTHYHUX PECYPCIB 10
KOPHCHOIO €(eKTy BiJ IX BHKOPHUCTAHHS CTOCOBHO OKPEMHX YCTaHOBOK, TEXHOJIOTIYHOTO TIIpOIecy Ta
miAnprueMcTBa B 1ijomy [ 1]. B 3aramsHOMY BHUIIaIKy, MOHITOPHHT TPAKTYIOTh SIK CHCTEMY 3aXOJiB CIIOCTEPEKEHHS
Ta KOHTPOJIOBAHHS, IO NIEBHUM YHHOM ITPOBOISITHCS JUISl OLIHIOBAHHS CTaHY 00’ €KTy MOCIHIPKEHHS, aHaJi3y
MIpOLIECiB, IO BiAOYBAIOTHCSA, Ta CBOEYACHOI'O BHSBJIECHHS TEHACHIIH #oro 3miHu. Ilpore, MoOHiTOpHHT
eHeproeeKTUBHOCTI Oy/b-1Kk0i BHUPOOHMYOI CHCTEMH IIOBHHEH 3a0e3NednTH BH3HA4YECHHS ii cTaHy Ta
eeKTUBHOCTI OpraHi3alii TEeXHOJIIOT1YHOTO MPOLIECY, CTBOPUTH IIEPEAYMOBH /ISl yJOCKOHAIIEHHS Ta ITiIBUILICHHS
SIKOCTI (DYHKI[IOHYBaHHSI CHCTEMH Ta Ii CKJIaJOBHX, CTATH OCHOBOIO JJIsI pO3pOOKM Ta peaiizamii MeTomiB
KepyBaHHs Ta IUIaHyBaHHS e(eKTHBHOro pexumy poboru [2]. TobTo, cucTeMa MOHITOPHHTY €HEpPreTHYHOL
eeKTUBHOCTI MOBUHHA OyIyBaTHCh HE JIMIIE SK TEXHIYHA CHCTEMa OOJIKY Ta KOHTPOJIO €HEproCIIOXHBAHHS,
aje i Sk cucrema, 1o 3ade3reuye yrpaBiIiHChKUH aCIeKT MPOIecy MiJBHUIIEeHHs eHeproedexkruBHocTi. KpiM Toro,
OJHMM i3 3aBJaHb, IpONHCaHNX B «JlOpokHiH KapTi» HpoekTy peanizauii Eneprernynoi crpaterii Ykpainu Ha
niepiox 1o 2035 poky [3] € cTBOpeHHsI cucTeMu 300y, aHai3y Ta BAKOPUCTAHHS JITAHUX PO KiHIIEBE CIIOKUBAHHS
eHepropecypciB it (OpMyBaHHsS TOPIBHUIBHOI 0a3u 1070 €(PEeKTUBHOCTI BHKOPHCTaHHS EHEPropecypciB
CHiBCTaBHOI i3 MIXKHApOJHOIO MpakThko. Lle, B CBOIO 4epry, BUMarae MOE€JHAHHS MPOLEIYp IOPiBHSUIBHOTO
aHaJi3y 3 (QYHKLISIMH €HEpreTHYHOro MOHITOpHMHTY. [Ipw mboMy i Yac po3pOOKH CHCTEM EHEpreTHIHOro
MOHITOPHHTY Ta METOAIB peaizalii Horo (QyHKILiH BaXJMBUM € BpaxyBaHHS IHAMBIAyalbHHX OCOOIHMBOCTEH
00’eKTa JOCHI/PKeHHS (XapakTepy BHPOOHMYOi JISUIBHOCTI IANIPUEMCTBA, OCOOJIMBOCTEH opraHizarmii
TEXHOJIOTIYHUX ITIPOLECIB, PEKUMIB POOOTH CTPYKTYPHHX EIIEMEHTIB).

TakuM 4uHOM, PO3pOOKa CHCTEMU MOHITOPUHTY €(eKTHBHOCTI €HEprOBUKOPHUCTAaHHS, sika O 3abe3neuyBaia
peasizamio OCHOBHHUX (DYHKIIIT MOHITOPHHTY Ta MOMJIMBICTB CITIBCTaBJICHHS PE3yJIbTaTiB €HEPIOBUKOPUCTAHHS 3
MDXKHapOJHOIO MPAKTHKOI0, BpaxoByBajla cHeludiky 00’€KTy IOCHIPKEHHS Ta CHpHsUIa MPUHHATTIO Mi€BUX
YIPaBIiHCHKUX pIIEHb MIOAO0 IiJBUIIECHHS EHEProeeKTUBHOCTI € aKTyaJbHOIO 3ajayueio, sKa MoTpedye
000B’SI3KOBOT0 BHUPIMIEHHS Ul Oyb-sSKOTO IAIPUEMCTBA, B TOMY YHCII W JJIsI IAIPUEMCTBA BOIOIPOBITHO-
kaHamizariitaoro rociogapctea (IIBKT).

Merta Ta 3aBAaHHs. Y JOCKOHAJIEHHS Ipoliecy MOHITopHHTY eHeproedektuBHocti [IBKI nmuisixom inTerparmii
(YHKII eHepreTHYHOr0 MOHITOPUHTY Ta MOPIBHSUIBHOTO aHali3y, a TAaKOX BpaxyBaHHS Cy4acHHX TEH/EHIIIH
1mo0yoBH cucTeM KOHTpOIro Ta mranyBaHHs (Kill) eneprocnoxuBaHHs.

Martepianu Ta pe3yJbTaTH A0CHiTKeHHA. Miporo eHepro30epekeHHs € eHepreTHIHa e(eKTUBHICTh, TOOTO
OLlIHKAa 37aTHOCTI €HEprorocrogapcrsa B MiJOMY, BHPOOHHYOrO IPOIECY, SHEPrOyCTAHOBKHM 1 OKpeMHX il
€JIEMEHTIB BHKOHYBAaTH CBOI ()YHKII MpH MiHIMAaJbHUX BUTpaTax E€HEPreTUYHUX Ta IHIIMX BHIIB PECYpCiB.
EneproedekTuBHICTS - IIe 0JJMH 3 HAWOUIBII Yy TIIMBUX 1HAUKATOPIB CTaHy CIPaB 3 TOUKHU 30pY 1 TEXHIYHOTO PiBHS
BHUPOOHHIITBA, 1 PiBHS MEHEKMEHTY, 1 (JiIHAHCOBOTO CTaHy HiANPHUEMCTBA.

[TiampreMcTBO BOIONPOBITHO-KaHAI3AIHHOIO TOCIIONAPCTBA IIPECTABIISIE COOOI0 CKIAJHUN KOMIUIEKC,
SIKMH CKJIQJAETHCS 3 BEJIMKOI KIJIBKOCTI Pi3HHUX €IEMEHTIB, 110 CIIOKMBAIOTh TIEBHI BUIM €HEPTii Ta pecypciB s
peasizamii TEXHOJIOTIYHOr0 TPOIIECY, XapaKTEepU3yIOTHCS IEBHUMHU BUXITHUMH YMOBaMH, 3HaXOSTHCS HA PiI3HUX
iepapXigyHMX PIBHAX 1 MAIOTH CBOI OCOOIMBOCTI ()YHKIIIOHYBaHHSL.

EneproedexkruBHicTh Oyap-sKOi CKJIaJAHOI BUPOOHMYOI CHUCTEMH SK ii CHHTETHYHA XapaKTEpHCTHKA €
O3HAKOIO, SIKa XapaKTepU3ye 37aTHICTh 00'€KTa JOCITIPKEHHS ePEeKTUBHO (PYHKIIOHYBATH B INEBHUX yYMOBaX.
EneproedekTuBHICTh SIK 03HaKa, 10 BiJOOpaXkae MOTEHUIHHY BIACTUBICTH 00'€KTY OLIHIOBAHHS, HAJISKHUTH J10
YHClla XapaKTEePUCTHK, sKi Oe3MOocepeaHbO HE CIIOCTEPIraloThesi 1 HE BUMIPIOIOTHCS, TOOTO € NMPHUXOBAHUMH.
BusHaueHHs piBHS eHeproe()eKTUBHOCTI BUPOOHUYOI CUCTEMH Ta i1 00'€KTIB MOXKITUBE JIUIIIC HA MIACTaBi JESIKOI
CYKYITHOCTI CIIOCTEPEKYBaHHUX a00 BUMIipIOBAHUX O3HAK, KOKHA 3 SIKMX BiJT0Opaka€ MEeBHI aCeKTH e()eKTUBHOCT1
€HEPrOCIIOKMBAHHS, PUUOMY SIK 3 TOUYKHU 30pY €pEeKTUBHOCTI BUXITHOTO CTaHy 00'€KTa, TaK 1 ep)eKTUBHOCTI HOT'0
(yHKIIOHYBaHHSI.

[IpoBeneHHsT MOHITOPHHTY eHeproeeKTHBHOCTI mependavyae MiABUINEHHS pIiBHA  e(eKTHBHOCTI
BHUKOPHCTAaHHS 30BHIIIHIX Ta BHYTPILHIX PECypciB, pe3yIbTaTOM YOro € 3MiHa SKOCTi cTaHy Ta (pyHKIIOHYyBaHHS
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BUPOOHWYOI CHCTEMH, BU3HAUYCHHS MOXKIIMBOCTEH BIIPOBA/KECHHS €HEPro3depiraroumx 3axoiB Ta TEXHOJOTIH,
JIOCATHEHHS 3aIUIaHOBAHUX 3aBJIaHb [0 EKOHOMIT eJIEKTPOCHEPTil, MiHIMI3aIlil0 HETATUBHUX HACIIIKIB.

MOHITOPHHT CTaHy CHEpPreTHYHOi ¢(DeKTHBHOCTI Ta €HEepro30epeKeHHs - e Oe3mepepBHE (TEpiogUYHE)
CIOCTEPE)KEHHS 32 MOKa3HWKaMH BHKOPHCTAHHS €HEPropecypCiB Ta peallizalli€lo opraHi3amiiHUX, TEXHIYHUX,
TEXHOJIOTIYHUX Ta IHIIMX 3aXOJiB, CIPSIMOBAHMX HAa 3MEHIICHHA OOCATY EHEpPrOBHKOPHCTaHHS 3a YMOBH
30epeKeHHsI BiIIOBIIHOrO KOPUCHOTO e(peKTy BiJ X BHKOPHCTAHHS, BKIIOYAIOUM 3aBJAaHHS OLIHKH 1 MPOTHO3Y
CTaHy KOHTPOJBOBAaHUX 00'e€KTiB i mporieciB [1]. Lle koMImieke 3aXo/iB, CIPIMOBAaHUX Ha pealli3alil0 OCHOBHHX
(YHKIIH: criocTepe)KeHHs, OLIHIOBAHHS CTaHy 00’ €KTY, IPOTHO3YBaHHS Ta KOHTPOJIOBAHHS, KOHKPETH30BaHUX
cnendikoro 00’€KTy JTOCHIIPKEHHSI Ta MOCTABICHHMH 3a/1adaMi MOHITOPHHT € OJHHM 3 €JIEMEHTIB CHCTEMH
YIIPaBIIiHHS €HEPTrOCIIOKUBAHHAM Ta €HEPro30epeKeHHIM 1 0COOIMBOCTI (11111, 3aBAAaHHS, 00'€KTH TOI0) CHCTEMH
YIIPaBIIiHHS 3yMOBIIIOIOTH IOJJATKOBI BUMOTH JI0 CIIOCO0Y BUKOHAHHSI MOHITOPHHTY, & TAKOXK CHCTEMH ITOKa3HUKIB
€HeproeeKTUBHOCTI, SIKi IMiUITal0Th MOHITOPHHTY.

Jnist criporieHHs BUPIIIEHHS 3a/1a4i MI0JJ0 OpraHi3alii MOHITOPHHTY e(eKTHBHOCTI €HEprOBUKOPUCTAHHS Ha
ATIPUEMCTBI BOZIOIIPOBIIHO-KaHAI3aiHOTO TOCIIOapCcTBA MPodIeMy eHeproeeKTUBHOCTI CITiJI PO3TJISAATH
SK TaKy, IO CKJIQJAETBCS 3 MiANpoOJeM pI3HMX paHriB: €QEeKTHBHOCTI EHEPrOBUKOPHCTaHHS OKPEMHX
BHPOOHHUIITB (BOJOIMOCTAYAHHS, BOIOBIIBEICHHS); OKPEMUX TEXHOJOTIYHAX TMPOIECIB (MATOTYBaHHS BOIH;
TPAHCTIOPTYBAaHHS BOJH, BiJBEICHHS BOJM, OYMIIEHHS CTOKIB); OKDEMHUX 1€papXiYHUX piBHIB (TIEPIIMH ITiiHOM,
JpYruil MiIHOM); OKpEMHX CTPYKTYPHHX €JIeMEHTIB (BOJ03a0ipHHX CIIOpYH, HACOCHHMX CTaHIIN) 1 arperarTis
(HacociB), a TakoX €(EKTHBHOCTI YNpaBIIHHA Ta OpraHi3alii TEXHOJOTIYHOrO MpOLEcy SK B IJIOMY IO
MATIPUEMCTBY, TaK 1 JJIs OKPEMHX eleMeHTiB. Toi (akr, oo BUpIMIEHHS NpOOJeMH MiJBHUIIECHHS PiBHS
eHeproeeKTUBHOCTI CHPSMOBAHO Ha CTadUIi3alilo (YHKIIOHYBaHHA a00 yIOCKOHAJICHHS CHCTEMH, IO Ma€
i€papxiuHy CTPYKTYpY, OOyMOBIIIOE i€papXidHIiCTb i camoi HpOOJEMH, SKa MPOSBISETHCS B TOMY, IIO KOXKHA
npo0JieMa € CYKYIHICTIO IiAIpo0iIeM, i B TOW e Yac MOXKE PO3IIIAATHCS SIK YACTHHA OB CKIIaJHOT TPOOIEeMH.
Ile no3Boisie CTBEpXKYBAaTH, IO Ui KOXXHOTO PiBHS IpoOJieMH eHeproeeKTHBHOCTI iCHYIOTH CBOI Himi i
3aBJaHHs (0OOB'SI3KOBO ITiIIOPSAKOBAaHI €IWMHIM BHINIH METi), CBOSI CTPYKTypa IiJIpo0ieM, a OTke 1 Jeska
MHO)KHHA MTOKa3HHUKIB eHeproe)eKTUBHOCTI, 110 3a0e3euye J0CTaTHIM CTYMiHb AeTaii3alii 11 JaHOTO PiBHSL.

st 3abe3nedeHHs peanizanii ocHOBHMX (yHKLiH eneprernuHoro Monitopunry [IBKI' (cnocrepeskenHs,
OLIIHIOBAaHHS CTaHy O0’€KTy, IPOTHO3YBAaHHS Ta KOHTPOJIOBAHHS) HEOOXIJHUM € PO3pOOJIEHHS BiIHNOBIIHMX
I AXO/IIB Ta METO/IB, SIKi O I03BOJSUIM BPaXOBYBAaTH YMOBH BHXIJHOTO CTaHy Ta OCOOJMBOCTI (pyHKIIOHYBaHHS
CHCTEMH BOJOINOCTaYaHHSI-BOJOBIABE/ICHHS Ta ii 00’€KTIB; MOKa3HUKU TEXHIYHOI, TEXHOJIOTIYHOI, €HepreTHIHOT
e(QEeKTHBHOCTI, 10 MAalOTh BIUIMB Ha EJIEKTPOCIIOKHMBAHHS; 3a0e3NeuyBalld MOKIIUBICTH BHSBICHHS JDKepen
HepalioHATLHUX BUTPAT €JIEKTPOEHEPTil Ta HEraTUBHUX TEHJEHIIIH, a TAKOXK CIPHSUTH MTPUHHSATTIO AI€BHUX PIllICHb
II0JI0 Mi/IBUILEHHS eHeproe(eKTUBHOCTI BCi€i cucTeMu Ta ii cTpyKTypHHX eneMeHTiB [2]. [Ipore, He 3ayexHO Bij
piBHA iepapxii mpoOseMu peanizallisi MOHITOPHHTY eHeproe()eKTUBHOCTI /Il BOAOIIOCTAYaIbHOTO MiAIIPUEMCTBA
notpedye TOCIiIOBHOTO BUKOHAHHS TEBHUX [l 3TiIHO 3 aNropuTMOM, HaBeJeHMM Ha puc. 1. Ockinbku
MOHITOPHHT € OJHUM 13 HEOOXiIHUX CIIOCOOIB ITiIBUILEHHS PiBHS €HEproe()eKTUBHOCTI BCHOTO MiIIPHEMCTBA Ta
HOr0 CTPYKTYPHHUX EJIEMEHTIB, TO IS JisUTHICTH TIOBHHHA 3/TIMCHIOBATHCS HA TOCTIHHIA OCHOBI 3 ypaXyBaHHSIM
TOTO, 1110 iH(pOpMallisi, OTpIMaHa B Pe3yIbTaTi MOHITOPHHTY, BIUIUBAE HA IPUHHATTS PABHILHOTO YIPaBIiHCEKOTO
pileHHs, a OTXKe, i Ha pe3ynbTar B Iiomy. [IprdoMy, OCHOBHUM NpPHUHIMIOM (PYHKIIOHYBaHHS CHUCTEMH
MOHITOPHHTY eHeproe)eKTHBHOCTI TOBHMHHA OyTH Oe3nepepBHICTh (UMKIIYHICTH) Oprasi3alii M000'€KTHOro
KOHTPOJIIO Ta ypaxyBaHHSI OTPUMAaHOI iH(popMalii Uil TOAANBIIOT0 yAOCKOHAJIEHHS BHPOOHHYOrO IIPOIECY Ta
TUTaHYBaHHS PEXHUMIB €(h)eKTUBHOTO €HEPTOCIIO)KUBAHHSI.

Peaurizariist ko>xHOI 3 QyHKIII eHEpreTHYHOr 0 MOHITOPHHTY — 1€ € OKpeMa 3aj1a4a, sika MoTpedye IpYHTOBHOTO
BUBYEHHSI OCOOJNIMBOCTEH (DYHKI[IOHYBaHHS CHCTEMH BOAOIIOCTAYaHHSA-BOAOBIABEAEHHS Ta II CTPYKTYpPHHX
€JIEMEHTIB, (OPMYBaHHS CYKYITHOCTI IOKa3HHUKIB €HEProe()eKTUBHOCTI Uil KOXHOI'O KOHKPETHOI'O BUIIAJIKY,
NMoOyIOBH NPOTHO3HMX MaTeMaTHYHUX MOJAENEH Ta pO3pOOKH alrOpUTMIB KOHTPOJIIO e(eKTHBHOCTI
€HEeproCrOKMBaHHS 3JIEKHO BiJ| TIOCTAHOBKY 3aj1a4i Ta 00’ ekty fociimkenns [2]. IIpore BapTo chopmymoBaTu
3araJibHi PUHIIMAIY peaitizanii ux ¢y s [IBKT .

1.  Cnocmepesxcennn ma 36ip Oanux. Jlis aHamizy curyanii Ha IIANPUEMCTBI Ta OI[HKMA pPiBHA
eHeproe(eKTUBHOCTI HEOOXigHI O0'€KTMBHI MOKAa3HUKH, JDKEPEIOM SKMX Ma€ CTaTH CHUCTEMa MOHITOPHHTY,
nobynoBaHa Ha CydacHHX cucTeMax oOIiky, 300py, 30epiranHs i oOpoOku manux. Ilix wac mpoBeneHHS
MOHITOPHHTY BUHHUKA€ HEOOXiTHICTh ofiepkaHHs iH(OopMallii, pernpe3eHTaTUBHOI 100 Pi3HUX 00'eKTiB. Tomy,
BIJIMIOBITHO 10 i€papXiyHOI CTPYKTYpH MiJIPHUEMCTBA NMOBHHHI OyTH BH3HAuY€HI MEXI MOHITOPHHTY: arperar,
CTPYKTYPHHUH €JIEMEHT, TEXHOJIOTIYHHUHI Tpoliec, iepapXidHuii piBeHb, BUPOOHUIITBO, ITiAIIPUEMCTBO.

OpHUM 3 B@KIMBUX €TaliB CTBOPEHHS CHUCTEMH MOHITOPUHTY e(EeKTHBHOCTI €HEprOBHKOPWUCTAHHS €
(hopMyBaHHS CYKYITHOCTI MOKa3HHKIB eHeproeeKTUBHOCTI Ayt KoxxHOro piBHs iepapxii IIBKI 3 ypaxyBaHH;IM
CTpYKTYypH3amii el ais BHOpaHOi IMOCTAHOBKH 3a/adi JOCHIMHKEHHS. PO3MOAIN KiTBKICHHX ITOKa3HUKIB
eHeproeeKTUBHOCTI 3a PIBHAMH iepapxii 3a0e31edye MOJKINBICTh IIBUIKOTO OTpUMaHHS HeoOX11HOI iH(popMarii
3TiJTHO MEX MOHITOPHUHTY.
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st onucy 06'€KTiB HIOXKYOTO PiBHS HEOOXIAHUM € JIeTalbHE ypaxyBaHHS IX TEXHIYHHUX XapaKTEPHCTHK Ta
ocobnuBoOCTEH (DYHKIIIOHYBaHHS, 30KpeMa, MAaclOpPTHUX IAaHUX arperaris, BIAIIOBIJHOCTI MPOEKTHHUX PpilICHb
(akTHYHUM yMOBaM iX poOOTH, e(pEeKTMBHOCTI OpraHizalii peXHMy EHEproBHKOpHCTaHHs Tomo. Ha piBHi
MAIIPUEMCTBA JIOCTaTHBOIO € CYKYIIHICTh MOKa3HHUKIB €HEproedeKTUBHOCTI, SIKi BiJOOpa)kaioTh 3arajibHy
TEHJICHIIII0 e(QEKTUBHOCTI EHEPrOBUKOPHUCTAHHSI HE NOTPeOyIOYM JETANbHOTO BpaxyBaHHS XapaKTEPUCTHK
HIK4nX piBHIB. ChopMOBaHA CYKYITHICTb ITOKa3HMKIB ITOBUHHA BiI0OpaskaTH 3MiHY PiBHSI €HEpProe(eKTUBHOCTI
B pPe3yJbTaTi BIPOBA/HKEHHS 3aXO0/IiB 1 IPOEKTIB 3 MiIBUIIEHHS €HEProe(eKTHBHOCTI.

HeBin'eMHOI0 4acTHHOIO BUpIIIEHHS HE JIMIIE NMUTAHHA €HEpro30epexeHHs, a i oTpuMaHHSA HeoOXimHOl
iHpopMaii mpo 00’ eKT JOCTI/HKEHHS € SHEProayAUT i IIPHEMCTBA, TPOBEACHHS SKOTO (KpiM BHSBJIEHHS JHKEPE
HepalioHAIBHUX BUTPAT €HEPropecypciB Ta po3poOKH 3aXOjiB 3 eHepro30epexeHHs) 3abe3neuye MOXKINBICTD
BHU3HAYEHHS HM3KHM IIOKAa3HMKIB, SIKIi HE OOJIKOBYIOTHCA ICHYIOUMMH Ha MiANPUEMCTBI 3acobamu OOIIIKY
€HepropecypciB, ajie XapaKTepU3yIOTh TEXHIYHUI cTaH 00’ €KTy Ta epEeKTUBHICTh HOr0 (QYHKIIOHYBaHHS.

MNianpvemctso
BupobHumuTBO
lepapxiyHnii piBeHb
TexHonoriyHun npouec

| Bunbip 06’exTy gocnimkeHHs
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Y
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Pucynoxk 1 — Anropurm MoniTopuary eneproedexrusaocti [IBKT

2. Ouinroeanns piensa egpekmusrnocmi enepzosuxopucmanns. IcHye 0arato migXxomiB O OIIHFOBaHHS
e(EeKTUBHOCTI €HEprOBUKOPUCTAHHS, IO CIMPAIOThCS HA HOPMYBAaHHS BUTpAT €HEPropecypciB, BU3HAYCHHS
MMUTOMUX BUTPAT, BUKOPUCTaHHS €HEPreTHYHHX OayaHciB Tomo. OIHAaK, HE iCHYye KOMIUIEKCHHX ITOKa3HHKIB
eHeproeeKTUBHOCTI, SIKi O BiAPI3HSIIN OJHE ITiJIPHEMCTBO BiJ| IHIIIOTO SK 32 30BHIIIHIMH ITapaMeTpaMu, TaK 1 3a
BHYTPIMIHIMH (MTOKa3HUKAMU EHEPrOBHKOPHCTAHHS, METOAAMH YIPABIIHHA PEXUMOM pPOOOTH Ta DPEKUMOM
eJIEKTPOCTIOKMBAHHS, OpraHizauii pexxumy pobotn). ToMy BHHHKae moTpeda MOMIYKY IIJXOLy Ta PO3POOKH
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METO/IiB OIIIHIOBAHHS PiBHS €HEpProeeKTUBHOCTI, SIKi O 3a0e3neuyBaii MOXKIMBICTh KOMIUIEKCHOTO YpaxXyBaHHS
BCIX acHekTiB mpobieMu pociipkeHHs eHeproedexTuBHocTi 00’exTiB [IBKI™ Ta cripusiny BusBIGHHIO NPUYUH
Hee()eKTUBHOI'O EHEPrOBHKOPHCTAHHS, HEOJIKIB B OpraHi3alii TEXHOJIOTIYHOro Mpolecy Ta YHpaBIliHHI
PEXAMOM POOOTH BUOPAHOTO 00’ €KTY AOCIIPKCHHS.

EneproedekTuBHICTh - KOMIIIEKCHAa KaTeropis, Ul SIKOI CKJIQJHO pO3paxyBaTH y3arajJbHEHHI MOKa3HUK.
Amnani3 eeKTHBHOCTI BUPOOHHUITBA O3 HEOOXIHOCTI y3araJlbHEHHS ITOKa3HHUKIB eHeproe()eKTHBHOCTI, a JINIIEe
Ha MiJICTaBl BUSBJICHHUX X €TaJIOHHUX 3HAYCHb, € MOMKJIMBUM 32 YMOBH BHUKOPHCTAHHS MPOLEAYP ITOPiBHUIBHOTO
aHaJli3y — KOHIEIIi] OCHUYMapKiHTy eHeproe)eKTHBHOCTI, SKa HIMPOKO BHKOPHCTOBYETHCS 3a KOPJIOHOM Ta
MoJIATae B MOUIMPEHHI MIEPEeIOBOrO JOCBIAY 1 Kpalux JOCSITHEHb B Hiil cdepi SK B MPOMMCIOBOCTI, Tak 1 Ui
T ATIPUEMCTB 3 PI3HUMH BUIAMU JisIBHOCTI Ta ()OpMaMH BIACHOCTI. Y 3arajJbHOMY pPO3yMiHHI OEHUMAapKiHT (aHTJI.
Benchmarking) - e mpouec amanTanii HasBHHX NPHKIANIB ehEKTHBHOrO (YHKLIOHYBAHHS IS IOJIMIICHHS
BiacHOi poOoTH. beHUMapkiHr MOPIBHAHO i3 3aCTOCYBaHHSAM JIMIIE METOJIB aHaii3y 3abe3nedye OiibII
JIeTali30BaHe 1 BIOPS/AKOBaHE YIPABIIHHA, sKe Iependavae IMOPIBHIGHUNA aHami3 iH(opmaniiHOro momus
KOMITaHii Ta ii KOHKYPEHTIB, a TAaKOXX BUSBIICHHS CHJIbHHUX 1 CTAOKHUX CTOpiH [4]. BeHUMapKiHT H03BOJISE 3HAWTH
cTparerii i MPaKTUKH, SKi JOMOMOIJIH SKOMYCh 00'€KTY JOCSTTH PE3yAbTaTIiB Y MiABUIICHH] e(peKTUBHOCTI.

Benumapkinr B opHakoBiii Mipi Imepeadayae OLHIOBaHHS Ta IOPIBHAHHA. beHUMapKiHI-IOCIiHKEHHS
MIOBUHHE Nepe0avyaTi MOpiBHIHHS 00’ €KTIB OJHOTO i€papXidHOr0 PiBHS BCEPEIUHI MiANPUEMCTBA (BHYTPIIIHIH
OEHUMAapKIHT), @ TaKOX ITOPIBHSIHHS AHAJIOTIYHUX 00’ €KTIB IHIIMX ITJIPHEMCTB ab0 MiANPUEMCTB B LIIOMY
(30BHIMHIN 6eHuMapkiHT). [IprdoMy, OLiHIOBaHHS piBHS €HEProe(eKTUBHOCTI CIIiJl BUKOHYBATH 3 YpaXyBaHHIM
KpalyX BJIACHHUX ITOKa3HUKIB, KpalllMX ITOKa3HMKIB 1HIIHMX MiANPUEMCTB, CEPEHIX IMMOKa3HUKIB B Taly3i TOIIO.

BusnaueHHss Merm OeHUMapKiHTy (fKa BH3HayaTHMe BCi NOJAIBII PIlIEHHS, MOYMHAIOYM 3 BHOOpPY
TIOKA3HUKIB Ta 00’ €KTIB ISl TIOPIBHIHHS 1 3aKIHUIYIOUH CIIOCOOOM IIPEJCTaBIICHHS JaHUX Ta CTPYKTYPOIO 3BiTY),
cdep Ta migchep AOCTIHKEHHS, TOKAa3HHUKIB €(h)eKTMBHOCTI €HEeproOBUKOPUCTAHHS [UIsl KOXHOI cepu (michepn)
YTBOPIOIOTh TaK 3BaHY «CHUCTeMY OeHuMapkiHry». Cucrema — 1ie He juie Hallp CTaTHCTHYHMX ITOKAa3HHUKIB.
Cucrema 6eHUMapKiHTy repedayae peresibHe BUBUEHHsI Ta MO0y I0BY 3B'SI3KiB MIXK yCiMa CKJIaIOBUMH IPOOIeMHI
eHeproe(eKTUBHOCTI 3aJIEKHO BiJ il TOCTAHOBKHU Ta i€papXidHOrO PiBHA, HA SKOMY ITPOBOAMTHCS JOCHIKEHHS,
YiTKe BiOOpakeHHS 3B'S3KiB MK UMM (T ANUISAMH) Ta TOKa3HUKaMHU €Heproe)eKTUBHOCTI.

Cucrema GeHUMapKiHTY TOBUHHA 3a0€311eYyBaTH:

- CHCTEeMaTHYHUI ITOPIBHAJILHUM aHaJIi3 OKa3HHUKIB eHeproe)eKTUBHOCTI 00 €KTIB Ta TEHCHIIN X 3MiHH;

- BU3HAUCHHS PiBHS €()eKTUBHOCTI EHEPIrOBUKOPUCTAHHS 00’ €KTIB;

- BUSIBJIEHHSI IPUYMH Hee()eKTUBHOT'O €HEPTOBUKOPUCTaHHS Ta CIOCO0IB X YCYHEHHS;

- aHaJIi3 AMHAMIKHU PiBHS €HEProeeKTUBHOCTI SIK BiTOOpakKeHHs pe3yIbTaTUBHOCTI YIIPaBIIiHCHKUX JIiH 11010
i ABUIIEHHS €()eKTHBHOCTI €HEepT OBUKOPUCTAHHSI.

Pe3ynbraTy OeHUMapKiHTy CIIPHUSIOTH BUSBICHHIO IPOTajIMHU B €()EKTUBHOCTI y TIOPIBHSHHI 3 1HIIMMHU.

OpHuM i3 Ccroco0iB OLIHIOBaHHS PiBHS €HEproeeKTUBHOCTI IPYNH OAHOTHITHUX O0’€KTIB € BU3HAYCHHS
peTHHTY 00’€KTy Ha OCHOBiI OaraTomipHOro mopiBHSHHS [5], ske mepenbavae ypaxyBaHHS c(opMoBaHOI
CYKYITHOCTI ITOKa3HHUKIB €Heproe()eKTUBHOCTI Ta JI03BOJISIE BUSIBUTH Kpalli (Tipiii) 3 TOUYKH 30py €(eKTHBHOCTI
CHEPrOBUKOPUCTAHHS OO0 €KTH, IO Ma€ BaXIJIMBE INPAKTUYHE 3HAYCHHS ISl HPUWHATTS PIMICHHS OO
TIepIIOYEepProBOCTi BIPOBAIKEHHS €Hepro30epiralounx 3axoiB.

HacrynHuii kpok — BU3Ha4YeHHs MaciiTaly Ta MPUPOIH HMPOOJIEMHU 3 METOIO BHSBIICHHS NPUYUH PI3HUII B
e(eKTUBHOCTI Ta NUIAXIB 11 MOKpameHHs. J[J1s 1Iboro HeoOXiTHUM € aHai3 Ta PO3YMIHHS 3aXOJIiB, 3aBJISKH SKHM
Kpamy 00’€KTH JOCSriu ycmixy. B Haromi MoXyTh CTaTd METOAM OLIHIOBAHHS PiBHs eHeproeeKTHBHOCTI,
3aCHOBaHI Ha 3acajax OaraTOKpuTepiiHOI kiacudikamii MOXIMBUX CTaHiB O00’€KTy 3a OKPEMHUMH
kiacuikaitHIMHI XapaKTepUCTUKAMU eHeproe(eKTUBHOCTI. Bi3HaueHHS HAJICKHOCTI 00’ €KTY JOCIIHKEHHS 10
OJHOTO 3 KIJAciB, BIIOPSJKOBAaHMX 32 pIiBHEM E(QEKTUBHOCTI EHEPrOBUKOPHUCTAHHs, HE Iuie 3abe3nedye
BU3HAYEHHS! HOro ()aKTWUYHOr'O DPIBHS eHEproe)eKTHBHOCTI, a M cHpusie BUSBICHHIO HEIOJNIKIB B OpraHizamii
TEXHOJIOTIYHOro mporecy [6]. [apopmaris, 3i0pana B mporeci OCHUMApKIHTY, TOBHHHA CTAaTH OCHOBOKO JUIS
MOAAJIBIIOrO MiBUIIEHHS PIBHS €HEProe(eKTHBHOCTI Ta BHKOPHCTOBYBATHUCS IUISl IIaHYBaHHS €(DEKTHBHOTO
€HEepProBUKOPHCTaHHS Ha ITANPUEMCTBI, a TAKOXX KOHTPOJIOBAHHS €HEPrOBUKOPHCTAHHS Ta PE3YJIbTaTHBHOCTI
NPUHHATHX PillIeHb OO IMiBUICHHS eHeProe(eKTHBHOCTI.

3. Konumpone ma nnanysanus. CHCTEMHU EHEPreTUYHOTO MEHEIKMEHTY 3apyOiKHHMX MiJIPHEMCTB
00OB’SI3KOBO MICTATH IiICHCTEMH OIIEPATHBHOI'O YIPaBIiHHS €(DEKTHBHICTIO €HEPrOBUKOPUCTaHHS — TaK 3BaHi
Monitoring and Targeting Systems (CHCTeMH KOHTPOJIIO 1 IUIaHyBaHHS eHeprocnoxuBanus — cuctemu Kill). B
OCHOBI ITOOYZIOBH TaKOI CHCTEMH € BUSIBJICHHSI 3aJIE)KHOCTI 00CATY €HEpProCIOKUBaHHS Ha Oy/Ib-sIKOMY 00'€KTi Bif
3HA4Y€Hb HU3KU BUPOOHUYHX 1 TEXHOJIOTIYHHX MapaMeTpiB (IIOKa3HUKIB), IKi CYTTEBO BILUIMBAIOTh HA HHOTO - TaK
3BaHUX «CTaHJApPTIB» EHEPrOCHOXMBAHHS, IOPIBHAHO 3 SKUMH W BU3HA4YaeTbcs €(DEKTHBHUM YH Hi €
€HEeproBUKOPHCTaHHS Ha 00’ €kTi. «CTaHAAPT» MPECTABIISIE COOOI0 ACSTKNI MaKCUMaJILHO PEaliCTHIHUI POTHO3
«HOPMATUBHOTI'0» PiBHSI €HEPTrOCIIOKUBAHHS, SKUH HEOOX1IHO 1 MOXKIIMBO JOCATTH Ha 1aHOMY 00'exTi. Lle € nesika
«HOpMa» a0COINIFOTHOI BUTPATH CHEPrOPECYPCiB, sSKa HE € «iJCaJbHOIO», TOOTO MIHIMAJIBbHO HEOOXIIHOK s
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JaHOro 00'€KTy, MpOTE JOCHTH J00pe BimoOpaxkae piBeHb E(EKTUBHOCTI EHEPrOBHKOPHCTaHHS, pEalbHO
IOCATHYTHIA Ha 00’ €KTi TOCHTiKEeHHS [7].

[TobynoBa MmaTemaTn4HUX Mojieel 6a30BOro eHEProcoXUBAHHS («CTaHIAPTIBY) OBUHHA BUKOHYBATHCh!

- 11t 00’ €KTY JOCITIJDKEHHS 3 ypaxyBaHHSAM HOTO peaJlbHUX yMOB (DYHKIIOHYBAaHHS 3 METOIO IOTOYHOI'O
KOHTPOJIIO e()eKTUBHOCTI €HEPrOBUKOPHCTaHHS;

- JUISl aHAJIOTIYHOTO 00’ €KTY, SIKMI € KpaliM 3a piBHEM eHeproe()eKTUBHOCTI B IPYITi OAHOTHUITHUX, 3 METOIO
TIOPIBHSUIBHOTO aHalli3y e(peKTUBHOCTI €HEPrOBUKOPHCTAHHSI.

[TpudoMy B SIKOCTI «CTaHOAapTiB» E€HEPrOCIHOXHMBAHHS MOXKIIMBE BHKOPHUCTAHHS HE CAMHX MaTeMaTHYHHX
MoJIeJIeH, a MeX MOOYIOBaHUX JI0 HUX JIOBIPYMX IHTEPBAJIB, IO JO3BOJISIE BPAXOBYBATH BHITQJIKOBHI XapakTep
TIPOLIECIB EIEKTPOCIIOKUBAHHS Ta 3aJMIIKOBY IIOXHOKY X MOzeIroBaHHs [8].

3.1. IIpocnosyeanus enekmpocnoxcueanns. MOHITOPHHT MOXKHA TPAaKTyBaTH SIK aHaJi3 XpOHOJIOTIi
BHUKOPHCTAaHHS €HEPropecypciB 3a MEBHHUH Iepiof] yacy i oOIpyHTOBaHE IPOTHO3YBaHHS iX crokuBaHHA. Jlis
BH3HAYEHHS OYIKYBAaHOTO €HEPrOCIIOKHMBAHHS HEOOXiHO BUKOPHCTaHHS BiIIOBITHOTO ITiIXOMY, SIKHH JIO3BOJISIE
HIiBEJIIOBATH BIUTUB BUIIAIKOBUX (DaKTOPIB Ta 3a0€3MEYNTH MOXKIIMBICTh MMOPIBHAHHS JAHUX MOHITOPHHTY.

OCHOBHUM KpHTEpieM, 10 BU3HaYa€ e(hEeKTHBHICTH POOOTH CHCTEMH BOJOIOCTAYaHHS Ta ii CTPYKTYpHHX
MAPO3AUIIB € 3a0e3NeueHHs] CIOXKHMBada BOJOI B KUIBKOCTI, piBHIH #Horo mnorpebi. BomocnoxuBaHHS
XapaKTepU3yeTbCs HEPIBHOMIPHICTIO 1 ()OPMYETHCS IIiJ] BIUIMBOM 0araThboX, 4acTO HEKEPOBAHMX UYHUHHHKIB.
HenoBHotra 1 HeBiporizHicTs Mo4aTkoBoi iH(pOpMAaIii NPU3BOMUTH IO NOMWIOK IUIAHYBAHHS PEXHMY
BOJIONIOCTAYaHHsI, III0 3yMOBJIIOE€ HEpaliOHATEHUN PEeXUM POOOTH HACOCHUX CTaHIiH [-ro migiiomy 3 TOUKH 30py
3a0e3reueHHs] HeoOXiTHUX 3amaciB BOJAM B pe3epByapax, i sIK HACIIIOK, IEPEeBUTPATH Ha EJIEKTPUYHOI eHeprii 3a
paxyHOK pi3HHMII MiZHATOI Ta peani3oBaHoi BoaW. HeBiNNOBIAHICTE PEeXHMY BOJOIOCTAYaHHS pPEAILHOMY
BOJIOCTIO’KMBAHHIO TPU3BOAUTH JI0 HAJUTUIIKOBUX HAIIOPIiB, IO 3yMOBIIOE TEPEBUTPATH EJIEKTPOCHEprii Ha
HACOCHUX CTaHIISX, ITiABHIILYE IMOBIpHICTh aBapiii B MepexKi, Cripusie OUIBIINM BTpaTaM BOAM 33 PaXyHOK BUTOKIB
B BOJOIPOBIMHIM Mepexi, a OTKe W JOJATKOBUM IIEPEBUTpATaM EJIEKTPUYHOI E€Heprii, sika BUTPAvYa€eThCs
HACOCHUMH arperatamMy Ha KOMIICHCAIII0 BTPATH TUCKY.

3MiHHM B 4Yaci BOJOCIIOXKMBAHHS, SIK 1 €IEKTPOCIIOKUBAHHS, € BUITQJIKOBUMH IPOIECAMH, TOOTO BHUITAJAKOBHM
YMHOM 3aJIS)KHUMHU BiJ Yacy, BHYTpILIHIX Ta 30BHILIHIX (hakTopiB. BomocrnokuBaHHs — HEMOCTIHHUHI Mporiec, a
JIOMIHYIOUMMH (DAaKTOpaMu € 4ac J00HM Ta COLiaNbHI YMHHHUKU. EJNEKTpOCIOXMBaHHS BH3HAYAETHCS 00'€MaMu
BOIM, SIKA TPOXOMUTH 4Yepe3 EIIEMEHTH CHCTEMH BOJOIOCTAYaHHS, a TAaKOXX MEBHUMH TEXHOJIOTIYHUMHU
(bakTOpamH, BIUIMB SIKMX MOXKHA KOPEKTYBAaTH IIUIIXOM ONTHMI3alii pexxumy poodoru. I1ix gac nodynosu moxeni
€JIEKTPOCTIOKUBAHHS B CUCTEMI BOJIOTIOCTaYaHHS 00OB’SI3KOBHUM € BpaXyBaHHS MOJIENi 30BHIIITHEOTO CEPEIOBUIIA,
sIKa TIPEJICTaBIIsIE COOO0I0 MOJENb BHIAJIKOBOTO IPOIECY MoAadi MILOBOro MpoaykTy. OTxe, MpOrHO3yBaHHS
BOJIOCTIOKMBAHHSI Ta BOJOIOJAdi € TEpIIMM €TarioM Yy BHPINIEHHI 3ajadl IUIaHyBaHHS peXuMy poOOTH Ta
KOHTPOJIIO €JIEKTPOCIIOKUBAHHS 3 METOIO Mi/JBUIIEHHS e(DeKTUBHOCTI (hYHKIIOHYBaHHS CHCTEM KOMYHAJIBHOTO
Bozornocradanus. [Ipu npomy, 11st oJiepkaHHs SIKICHOTO POTHO3Y HEOOX1AHO 3a0e3MeUYNTH MaKCUMaJIbHO MOBHE
BpaxyBaHHS JOMiHylounX (akropiB. Lle m103BONHTE 37iHCHIOBATH KOHTPOJb MPOTIKAHHS MPOLECY Ta BUSBIATH
BIUTMB (haKTOPiB, 110 3yMOBITIOIOTH HEpaliOHAIBHI BUTPATH EHEPrOpecypCiB.

AHANOTriYHUM YMHOM €JIEKTPOCIIOKMBAHHS B CUCTEMI BOJIOBIJIBE/ICHHS BU3HAYAETHCSI BOJOIPUTOKOM, SIKUH
TaKOX € BHUITAJIKOBUM IIPOIIECOM 1 3aI€KHUTH BiJl XapaKTepy BOJOCIIOKMBAHHS Ta KJIIMaTHYHUX YMOB (BOJIOTIPUTIK
BiJI JINBHEBOI KaHAJi3allii), [0 TAKOX MAalOTh BUITAIKOBUI XapakTep.

Takum 4ymHOM, peamizamis (yHKIII TPOrHO3YBaHHS IIii Yac TMOOYIOBH CHUCTEMH MOHITOPUHTY
eneproedexrusHocti a1t [IBKI noBuHHa nependayaty 1Ba eranu:

- (opmyBaHHs THIIOBHX rpadikiB Bogomogadi (BOIOIPUTOKY);

- 1o0yI0BY MoJIieNell eNeKTPOCIIOKUBAHHS 3 ypaxyBaHHSAM THIOBUX IpadikiB Boporoayi (BOAOIPUTOKY), a
TAKOX TEXHIYHHMX Ta TEXHOJOTIYHUX YNHHUKIB, 10 BILUIMBAIOTH HAa PiBEHb €(DEKTUBHOCTI EJIEKTPOCIOKUBAHHSI.

3.2. Konmpons eghpekmuenocmi enepzosuxopucmanns. 11o cyTi MOHITOPUHT eHEProe(eKTUBHOCTI SIBIISIE
co0or0 peryisipHe OTpUMaHHs 1 aHajii3 iH(popMalii Npo piBEHb EHEPrOCIIOKHMBAHHS Ta AWHAMIKY ITOKa3HHKIB
eHeproeekTuBHOCTi. OOCATH E€HEProcroXMBaHHS Ha Oy[qb-IKOMY TEXHOJIOIIYHOMY 00’€KTi IPEICTaBIISIOTH
co0OI0 BHIIQJIKOBI BEJIMYHMHH, OCKIJIBKHM y 3arajlbHOMY BHMAJIKy 3ajJeXaTh BiJl BEJHKOI KUIBKOCTI TEXHIYHHX,
TEXHOJIOTIYHUX, OpraHi3alliiHuX Ta KJIIMAaTWYHUX YWHHUKIB. [1OpiBHSHHS (AaKTUYHOTO E€HEPrOCIOXHBAaHHS 3
OYiKyBaHMM JIO3BOJIsIE BUSIBUTH HE3aIlUIAaHOBAaHI BiIXMICHHS 1 BUSBWUTH HepauioHanbHI BUTpaTH. KOHTpONb
€(eKTUBHOCTI €HEPrOBUKOPUCTAHHS BUMArae MocTiiHOro aHaji3y JUHAMIKHY MOKAa3HUKIB €Heproe()eKTUBHOCTI Ta
BUSIBJICHHS TEHJICHIII/ 10 MOTipIIeHHs (MOKpaleHHs) e(heKTUBHOCTI €HeprOBUKOPUCTAHHSI.

CucremMa KOHTPOITIO ITOBUHHA 3a0e31euyBaTH He JIMIIE PeryisipHe (GikCyBaHHS €HEProCIIOKHBAaHHS Ta HOro
KOJIMBAHHSI, SIKI MOXKYTb 1 TOBUHHI OyTH JIOKaJi30BaHi, a H MOXIIMBICTh BUSIBJIICHHSI HA OCHOBI aHAI3y OKa3HHUKIB
€Heproe()eKTUBHOCTI MEBHUX EHEPreTHYHHMX AacleKTiB 1 MpoleciB, sKi MOBMHHI Oyrm mokparmieHi. Cucrema
KOHTPOJIIO TIOKJIMKaHa 3a0e3NeYuTH OI[HKY YIPaBIiHHSI EHEProClOKHUBAHHIM, OILIHKY Ta TOCTiHHE
KOHTPOJIIOBaHHS PiBHSI €HEProe()eKTUBHOCTI, BUSBJICHHS IIOMUIIOK B OpraHizamii pexxuMy poOOTH 00’€KTIB Ta
JUISTHOK BHPOOHHMYOTO TMPOILECY, SKi HOTPEOYIOTh BIOCKOHAJEHHS. 3MiHM €HEeproeeKTUBHOCTI ITOBHHHI
BHUMIpPIOBATHCSl BIIHOCHO 0a30BOr0 E€HEPrOCHOKUBAHHS («CTaHAAPTY»), 3a(iKCOBAHOIO Y BHUXIJHOMY
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(TOYaTKOBOMY) €HEpreTMYHOMY Mpodisli, a TakoK 3 ypaxyBaHHSAM Kpamux 3pa3KiB  e(eKTHBHOro
CHEPrOBUKOPHUCTAHHS. TakuM YHMHOM, CHCTEMa KOHTPOJIO €(PEKTHBHOCTI €HEPrOBHKOPHCTAHHA Ha 00’ €KTax
BOJIOIIOCTaYaHH-BOJIOBIIBEICHHS TOBUHHA MiCTUTH:

a) MiJICUCTEMY OIIEPaTHBHOT'O KOHTPOIIO €)eKTUBHOCTI EHEPTOBUKOPHUCTAHHS, SKa Iepeadayac:

- IOTOYHUH KOHTPOJIb TMHAMIKH BOZIONOAaYl (BOJONPHUTOKY) SIK JJOMIHYIOWOTO YMHHHKA, SIKUH BU3HAYAE
oOyIOBY peXHMY €(eKTHBHOTO €IEKTPOCTIOKBAHHS;

- IOTOYHHI KOHTPOJIb AWHAMIKH ITOKAa3HUKIB €HEpProe)eKTUBHOCTI 3 MO3MUIIN 1X BIAMOBITHOCTI IEBHUM
Jliarma3oHaMm 3a piBHEM eHeproe(eKTUBHOCTI;

- KOHTPOJIb IOTPUMAaHHsI 0a30BOr0 €HEProCIOKUBAHHS («CTAHIAPTY»);

0) migcucreMy OeHUMapKiHTy eHeproe)eKTUBHOCTI, sIKa MiCTUTH MPOLEAYPH:

- TIOPIBHSHHS JTMHAMIKM MOKa3HWKIB €Heproe)eKTUBHOCTI 3 aHAJIOTIYHUMH MOKa3HUKaMHU Kpalux 3a
piBHEM eHeproe()eKTUBHOCTI 00’ €KTIB 3 TPYIN OJHOTHUITHUX;

- TIOPIBHSUIFHOTO aHATi3y BiJITOBITHOCTI IIHCHOTO PEXHMMY €JIEKTPOCIIOKUBAHHS «CTAHIAPTY» KPallux
3a piBHEM eHeproe(eKTUBHOCTI 00’ €KTIB 3 TPYITH OAHOTUITHUX.

[lpomec  KOHTPONIO BUKOHAHHS  «CTAaHIAPTIB»  CHEPrOCIOXHMBAaHHA Ta JWHAMIKM  TOKa3HHKIB
eHeproe(eKTUBHOCTI MOBUHEH 0a3yBaTHCS Ha 3aCTOCYBaHHI HMOBIPHICHO-CTATUCTUYHHUX METO/IB. 3 Ii€I0 METO0
MOXYTh OyTH BUKOPUCTAaHI METOIU CTATUCTHIHOI'O KOHTPOIO SIKOCTI mponykiii [9, 10]. Ilpomexypa KOHTPOITIO
e(peKTUBHOCTI EHEPTOBUKOPUCTAHHS TIIPEICTaBIsIE€ CO00I0 MpOLENypy IOCTIJOBHOIO BHSBIICHHS 3MiHU
BJIACTHBOCTEH YacOBOTO sy MiJ Yac MOro po3MIsiAy Ha AESKOMY HPOMIXKKY dacy, IO JI03BOJISIE BU3HAYATH
MOMEHTH HEBHIIAJKOBOTO 3HIKEHHS (IiABUINEHHS) e(EKTUBHOCTI EHEPrOBUKOPHCTaHHS. BHKOHaHHS
BCTaHOBJICHUX «CTAH/IAPTiB» CIIOXXMBAHHS €HEPTii y CHCTEMaX ONEepaTUBHOIO KOHTPOIIO €eKTUBHOCTI AOUIIHHO
KOHTPOJIIOBATH, PEECTPYIOUM KUIBKICTh BHIAJKIB BUXOAY (AKTUYHHMX BEJIUYUH CHEPTOCIIOKHMBAHHS 32 MEXKi
JIOBIpYOTO 1HTEpBally, y BHIJIAAI SKOIO BCTAaHOBIIOIOTH BINOBIMHMN «cTaHmapt» [9]. Bi3zyambHa omiHka
po3TalryBaHHS 3HaYEHb CHEPTOCIIOKUBAHHS 200 ITOKa3HHUKIB eHeproeeKTHBHOCTI BiTHOCHO OJTHE OJJHOTO Ta MEX
perymoBaHHS 3a0e3leuye MOMJIMBICTh BHSBJICHHS MEBHHX CHTHANIB KOHTPOJBHUX KapT. [lpm mpomy
BiJICTII/IKOBY€ETHCS TIOSIBA CHCTEMATHYHOI TEHAEHIIIT B pO3MIIIEHHI TOYOK HAa KOHTPOJIBHIHM KapTi, 10 CBITYNATH PO
HasBHICTH TpeHIy cepenHboro 3HaueHHs mnpouecy [10]. BukopucTaHHS eTANIOHHHMX Jiana3oHiB
eHeproe)eKTUBHOCTI JJa€ 3MOT'Y BUKOHATH HOPIBHSHHS 33 piBHEM €()EKTUBHOCTI €JIEKTPOCIIOKUBAHHS 00’ €KTIB,
SIKI 3HAXOJSITHCSI HA OHOMY 1€papXi4HOMY piBHI, 110 3a0e31euye BUPIICHHS MUTaHHS PO Te, eEeKTUBHUM YU Hi
€ eJIEKTPOCIIOKHMBAHHS, BiTHOCHO KpAIlMX 3pa3KiB OpraHizamii peKUMY eJIEKTPOCIOKUBAHHSI.

BucnoBku. CygacHi BUMOTH /10 CTBOPEHHS CHCTEM 300py, aHaji3y Ta BUKOPHCTAHHS JaHUX IIPO KiHIEBE
CHOXKMBaHHS €HEPropecypciB BUMAraroTh MOETHAHHS IIPOLEYp IIOPiBHIILHOTO aHAJTI3y Ta MPOIECY MOHITOPHUHTY
eQeKTUBHOCTI eHeproBUKopucTaHHsi. CHcTeMa MOHITOPUHTY e(QEeKTHBHOCTI E€HEprOBUKOPHUCTAHHS Ha
MATIPUEMCTBI BOJONPOBITHO-KAaHAI3AI[IIfHOrO TOCIIOapCTBA IIOBHHHA 3a0e3MeuyBaTH pealli3alilo OCHOBHHX
(YHKIIf MOHITOPHUHTY Ta MOXIJIUBICTB CITIBCTABJICHHS PE3Y/IbTATIB 3 KPAIlUMHU ITPAKTHKaMH B cepi epeKTHBHOTO
SHEprOBUKOPHCTAHHS, a TAKOK BPaXOBYBaTH creln(iKy 00’ €KTY AOCII/DKEHHS Ta CIPHUITH NPUHHATTIO Ti€BUX
YIPaBIiHCHKUX PillIeHb MO0 ITiABHIIEHHS €Heproe(eKTUBHOCTI.

BukopucTaHHs 3arpoIOHOBAHOTO AaJIrOPUTMY MOHITOPHHTY €HEProeeKTUBHOCTI SK Oe3nepepBHOrO
LUKJIIYHOTO TIpoliecy, KU 3abe3reuye iHTerpamito (yHKIiH eHepreTHIHOro MOHITOPUHTY, O€HUMapKiHIOBHX
MIPOLIEYp, Cy4acHHX TEHACHIIH MOOYI0BH CHUCTEM KOHTDOJIIO Ta IUIAHYBAaHHS EHEPrOCIIOKMBAHHS, a TAaKOX
ypaxyBaHHs OIMCAHUX MPHUHIMIIB peatti3alii (GyHKIii MOHITOPHHTY Ta 1X CKIIaJOBHX, SKi BpaXOBYIOTh 3aB/JIaHHS
CHCTEMH MOHITOPMHTY Ta OCOOJMBOCTI Opraizamii pexuMy e(QeKTUBHOTO €HEpPrOBUKOPHCTaHHS B CHCTEMIi
BOJIOIIOCTaYaHHI-BOJIOBIIBEICHHSI, I03BOJISIE TIO0Y/yBaTH cHCTeEMY MOHITOpHHTY eHeproedekTiBHocTi [IBKT He
JUIIEe SK TEXHIYHOI CHUCTEMHM OOJIIKY Ta KOHTPOJIO EHEPrOoCIOKMBAHHS, alleé ¥ sK Takoi, 1o 3abe3neuye
YIPaBIiHCBKUM acCIeKT TpoIecy MiABUIIEHHS €HEeproe(eKTUBHOCTI. 3ampOoIOHOBAHI NPHUHIMIHN ITO0YIOBH
CHCTEMH MOHITOPUHTY €Heproe()eKTHBHOCTI OXOIUTIOIOTH IPOLEIYPH, SKi J03BOJISIIOTH BPAXOBYBATH HE JIMIIE
JIOCSITHEHHsI 00’ €KTa JIOCIiPKeHHS, a 1 Kpallli IIPakTHKH B chepi eHeproeeKTHBHOCTI.

BrnpoBapkeHHST 3alPONOHOBAHOI CHCTEMH MOHITOPHMHTY Ha TOCTiHHIH OCHOBI CHPHATHME IPUHHSATTIO
pe3yNIBTATUBHHAX YIPABIIHCHKUX PIlICHb CIPSIMOBAHUX HA IIJBHIICHHS EHEProe(eKTUBHOCTI MiJIpPHEMCTBA
BOJIOTPOBITHO-KaHaIIi3a1liHHOTO TOCIOAAPCTBA Ta HOro 00’ €KTIB.
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DAVYDENKO L.V.
Lutsk National Technical University
PRINCIPLES OF BUILDING INTEGRATED MONITORING SYSTEM OF ENERGY
EFFICIENCY FOR WATER SUPPLY AND SANITATION ENTERPRISE

The issues of energy efficiency monitoring organization as an element of the management system of energy
use efficiency are discussed in the article. The purpose of investigation is forming the principles of improving the
process of energy efficiency monitoring water and sanitation enterprise. This includes modern requirements to the
functions of monitoring system and their purpose.

To simplify the issue of energy efficiency is seen as hierarchical. For each hierarchical level this allows to
form the own system of energy efficiency indexes to be monitored. An algorithm of energy efficiency monitoring
as continuous cyclic process that is universal for each level of the hierarchy of the company, was developed. The
algorithm provides integration of the functions of the energy monitoring, comparative analysis procedures and
modern trends of building the systems of control and planning energy consumption. The principles of the
realization functions of energy efficiency monitoring and their components were described. They consider the tasks
of the monitoring system and features of organization the regime of efficiency energy consumption in the water
supply and drainage system.

The proposed principles of building the energy efficiency monitoring system cover the procedures, which
allow to consider not only the achievements of the object of investigation, but also best practices in energy
efficiency sphere.

Implementation of the proposed monitoring system on a regular basis will facilitate the adoption of effective
management solutions designed on increasing the energy efficiency of water supply and sanitation enterprise and
its objects.

Keywords: effective energy use, energy efficiency monitoring system.
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YK 504.064.36:658.26
Jasbinenko JI.B., kana. TexH.HayK, JOUEHT
Jlynkuii HAMOHAJILHBIN TeXHUYECKUH YHUBEPCUTET
MPUHIUIIBI IOCTPOEHUSI UHTETPUPOBAHHOMN CUCTEMbI MOHUTOPHUHT A
SHEPIO3®®EKTUBHOCTHU AJIS MPEANPUATUS BOJOITPOBO/IHO-
KAHAJIM3AIIMOHHOI'O XO35MICTBA
Obcysicoaromes 60npochl OP2AHUZAYUU MOHUTNOPUHSA IHEP2OIPHEKMUBHOCMU KAK INEMEHMA CUCEMbl
ynpasienust 3¢ exmusnocmoio Hepeonompednenus. Llenvro uccaedosanus A61emcs hopmMuposanue NPUHYUNos
COBEPUIEHCMBOBAHUSL  NPOYeCCd  MOHUMOPUHeAd — IHEepP2odIPhexmueHocmu  npeonpusmusi  8000NPOGOOHO-
KAHAIU3ayUoHHo2o Xosaucmea. Paspaboman anrcopumm MOHUMOPUHSA IHEP20IPOEKMUSHOCU, KOMOPbLIl
obecneyusaem unmezpayuio e2o0 QYHKYul, npoyeoyp CPAGHUMENIbHO20 AHANU3A U COBPEMEHHBIX MeHOEHYUll
nOCMpoeHUs CUCEM KOHMPOJIA U NIAHUPOBAHUs SHepeonompeonenus. Onucansl nNPUHYUNLL peanru3ayui QyHKYui
MOHUMOPUHEA IHEP2OIPPEKMUBHOCHIUL U UX COCMABTAIOWUX C YHemOM 3a0ai CUCTHEMbL MOHUMOPUHEA, d MAKIHCEe
cneyupuku  opeanuzayuu  pexcuma 3Qhexmuenozo IHepeonompedienus 8 cucmeme B8000CHAONCEHU -
s00oomeedenus. Cihopmyauposanmvie NPUHYUNBL NOCMPOEHUS. CUCTEMbL MOHUMOPUH2A IHEP20IPphexmusnocmu
0X6aMbIBAION NPOYEOYPbL, KOMOPbIE NO3GOAIOM YUUMbIEAMb 00CMUIICEHUs 00beKmMa UCCIe008aHUs U TyYUUe
NPAKMUKY IHEP2OIDHeKmUHOCmU, YMo CROCOOCMEYen NPUHSAMUIO Pe3YIbMAMUSHbIX YAPAGIEHUECKUX peleHUll
HANpAaeieHHbIX Had NOBbIUEHUE IHEPLOIPHEKMUBHOCTU NPeONPUSMUSL.
Knruesvie cnosa: s¢pghexmusnoe snepeonompebnenus, cucmema MOHUMOPUHEA IHEPLOIPDeKmusHOCmu.
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AHAJII3 EOEKTUBHOCTI EHEPI'OCIIO’KUBAHHS TA OIIHKA
BILIMBY EKCILTYATAIIHNHUX ®AKTOPIB HABUAJIBHUX
KOPIIYCIB

Memoio 0ocniodicenns € 6UHAUEHHA MA AHANI3 PAKMOPIE, WO BNIUBAIOMb HA eHEeP2OCHONCUBANHS OYOi6eb
HasuanbHux Kopnycis. Pospobneno mamemamuurny mooens y i0n0GIOHOCMI 00 OitOYUX HOPMAMUBHUX 8UMO2 OJisl
OYIHIOBAHHS GNIIUBY DIZHUX APXIMEKMYPHO-0Y0I6eIbHUX MA eKCHIyamayiliHux ¢axmopie Ha eumpamu menjiomu
6y0ignAMU HABYANLHUX 3aKNA0I6. 30IlICHEHO KAACMePHUL aHANi3 Old HABUAIBLHUX KOPHYCIG 3a CIAMUCMUYHUMU
Odanumu mennocnodicusanus 06’ ekmamvu HTYVY «KIIl». 3anpononosano peepeciiini 3anesicnocmi 0 30illCHeHHs
MOHIMOPUHZY T AHANIZY MENTOCNONCUBAHHSL.

KiarouoBi cjioBa: TeIIOCIOXXKUBaHHS, HABYANbHI KOPITYCH, €KCIUTyaTalliiiHi (hakTopw, KiIacTeph3allis,
perpeciiHuiA aHai3.
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