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— 3MEHIIIEHHS BUTPAT CHEPrOHOCIIB Ha TEIJIONOCTAYaHHS HABYAJILHOTO KOPIYCY;

—  TPOBEJCHHS HAYKOBUX JIOCHIKCHb CIPAMOBAaHMX Ha PO3POOKY METOIUYHHMX
PEKOMEHIAIlI I0J0 MPOCKTYBaHHS Ta BIPOBADKCHHS CHCTEM TEIUIONMOCTaYaHHSA 13
PI3HOPIHUMHU JIKEepeaMH eHeprii.
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HaunionaneHuii TexHiuHU yHiBepcuTeT Ykpainu «KII»

KOHTPOJIb EOEKTUBHOCTI EHEPI'TOBUKOPUCTAHHS B
CUCTEMI EHEPTETUYHOI'O MEHE/KMEHTY

Poszenanymo  memooonocito  nobyooeu  cucmem — KOHMPONO 1 NIAHYEAHHS
EHEeP2OCNOJNCUBAHHS K  BAJCIUBOI  CKIAO0B0I  CYHACHOI  KOHYenyii  eHepeemuyHo20
MeHeodHcMenmy, K 00360AI0Mb OYIHIOBAMU He MINbKU aKmuyHull pieeHb epekmueHocmi
BUKOPUCTNAHHS eHepeeMmUYHUX PeCypcié Ha NIONPUEMCMEI, dlle Ul pe3yTbmamu npo8aoINCeHH s
3ax00i6 3 eHepeo30eperHceHH .

Knwuogi cnosa: enepcemuunuti meHeOdCMEHM, CUCMEMA KOHMPONIO i NIAHYE8AHHS
€Hep2OCNOINCUBAHHSL, K CMAHOAPM) eHeP2OCHONCUBAHHL.

VY cyvacHii mpakTHii 0araThboX KpaiH CBITY AISUIBHICTH B rally3i eHepro3zoepexeHHs
HOCUTh Ha3By eHepreTuyHuii MeHexkMeHT (Energy management). Brepmie ne mnoHsTTs
3'sBuiiocst B 70-X pokax MHMHYJIOTO CTOpidYsi B €KOHOMIYHO PO3BMHEHUX KpaiHax 3axiIHoi
€pponu, y CIIA 1 SAnownii [1]. [Tix uuM TepMiHOM OpUHHATO PO3YMITH CaMOCTIHHY 00JacThb
3HaHb, HayKy, METOJOJIOTiI0, @ TaKOX MPAKTUYHUHA 1HCTpYMEHTapiil 31iHCHEHHs Npolecy
yIpaBIIiHHS BUKOPUCTAHHSAM YyCiX BUAIB MajguBHO-eHepreTuunux pecypcis (ITEP). Ilpudomy
Ma€ThCS Ha yBas3l, 10 YIPaBIiHHSI BUKOPUCTAHHIM €HEPropecypciB MOBHHHO 3a0e3MevyBaTu

PO3YMHI, TEXHIYHO Ta €KOHOMIYHO OOTpYHTOBaHI MOTpPeOM JIOAMHM B MajMBI Ta €HEprii,

3a0€3MeYNTH MiHIMAIbHUN HEraTUBHUI BILIUB HA HABKOJIMIITHE CCPCAOBHUIIC, a TAKOK YMOBHU
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Ui e(eKTHBHOTO BHKOPHCTAaHHS PECYpCHOTO Ta IHBECTUIIHHOIO MOTEHLIANTy Oy/b-sSKOTO
rocrogapcskoro oo'exra [2].

TakuM YMHOM, OCHOBHOIO METOK ympaBiiHHSA BuKopucTtaHHsMm I[IEP Ha Tomy um
IHIIOMY BHPOOHUYO-TOCIONAPCHKOMY OO0'€KTI € JOCSATHEHHS BHCOKOI EHEepreTUYHOl
e(EeKTUBHOCTI TOCHOJAPIOBAHHS TPH OJHOYACHOMY pAIllOHAJHLHOMY BHKOPUCTAHHI BCiX
IHIIUX Horo pecypciB. st mMOCATHEHHS Ii€l METH Ha Oynb-sSKOMY 00'€KTi B 3apyOiKHIN
IPAKTHUL CTBOPIOETHCS CIIELiaIbHA CUCTEMa EHEPreTUYHOI0 MEHEPKMEHTY, sIKa sIBJIsIE COO0I0
BIIOPSIKOBAHY CYKYITHICTh B3a€MOIIOB'SI3aHUX Ta B3a€MOJIIOYHMX EJIEMEHTIB, NMPU3HAUYCHUX
JUIS. BUKOHAHHS BIAMOBIAHUX (PYHKITIH.

Ilocmanoeka npoonemu. B Ykpaini me 3 yaciB koiaumHsoro CPCP koHTposb Ta
yIpaBiliHHS €(EKTUBHICTIO BUKOPHCTAHHS MAJMBHO-CHEPTETUUHUX PECYPCIB B YCIX raiy3sx
CYCHUIBHOTO BUPOOHHUIITBA, 30KpeMa 1 B OIO/DKETHIN cdepi, TpaauLiiHO 31IHCHIOBAINCH HA
OCHOBI CHCTEMH HOPMYBaHHS IMUTOMHUX BHUTpAT MajuBa Ta eHeprii. OgHak J0CBig OaraTbox
MOTNIEPEIHIX JECATUIIITh, a Takok ocTaHHIX 10...15 pokiB CBiAYMTH, IO Jif0Ya B HAIIIH
JiepKaBi cucremMa HopMyBaHHs nutoMux BUTpaT IIEP Mae HM3KY CyTT€BHX HENOJIIKIB, SIKI HE
JIO3BOJISIFOTh BBA)KATH BIJIOBITHI HOPMH, IO BCTAHOBIIOIOTHCS UIS PI3HUX MiANPHEMCTB,
OpraHizaliii Ta YCTaHOB Ha OCHOBI [IIOYMX METOAMK, JOCTaTHbO OOTPYHTOBAHHUMH 1
POTPECUBHUMH.

OTxe, Ha MiACTaBl TaKUX HEJAOCKOHAIMX «ETAJIOHIB» €HEepProe(eKTUBHOCTI HE MOXKe
Oyt BUpOOJieHa ONTHUMallbHA CTpAaTeTisi EHEepPro30epeKeHHs, HE MOXE MPABUIHHO
3/11iICHIOBATHCh €KOHOMIYHE CTUMYJIFOBAHHS 1JBUIIEHHS e(eKTUBHOCTI
€HEprOBUKOPUCTAHHS, HE MOXYTh KOPEKTHO 3aCTOCOBYBATUChH INTpadHI CaHKIIl 3a
HepanioHanbHe BukopuctanHs IIEP, ToOGTo, He Moke 3ailiCHIOBATHCH SKICHE, Ji€Be
yIIpaBIIiHHS BUKOPHUCTaHHSAM IalnBa Ta eHeprii. Bce 3a3HaueHe MOBHOIO MIPOIO CTOCYETHCS
TaK0Xk 00’ €KTiB OI0JKETHOI cepH, B TOMY YHCII1, 1 HABUAIbHUX 3aKJIAJIIB.

OnHuM 3 HAMOIBII OYEBUIHUX HEAOMIKIB ICHYIOYOi CUCTEMH HOPMYBAHHS MUTOMUX
BUTpAT MaJMBHO-CHEPTETUUHUX PECYPCIB € MpolieMa BUOOPY OJMHUIIL BUMIPIOBaHHS 00CATY
BUPOOHUITBA MPOAYKIIii, BAKOHaHHS POOOTH UM HaJaHHS MOCIYT, [0 BIAHOUICHHIO 10 SIKUX
CJIIJI BCTAHOBJIIOBATH BIANOBIJHI HOPMH €HEpProcrnokMBaHHA. HeBupilleHMM Iie MUTaHHS
3aJMINAETHCS 1 JUI 3aKIaaiB OcBiTH. Lle mpu3BOAMTH 70 TOTO, 10 HOPMU MUTOMOI BHUTpaTH
najyuBa Ta E€Heprii, 110 BU3HAYAIOTHCA JUISI HABUAIBHUX 3aKIaJiB, € BEIUYMHAMH JyXe

HeCTaOlTPHUMHM Yy 4Yaci, 34e0UIbLIOro, CYTTEBO PI3HUMU HaBITh JJI1 OJHOPITHUX 34
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NPU3HAYCHHSAM 00 €KTIB, 1 TOMY BCTAHOBJIOIOTHCS y BUTJISIL JIOCUTDH IIMPOKUX IHTEPBAJIB iX
3HAYEHb.

Jlo Toro >, JUisl MOCTYIOBOIO IMIJBUIIEHHS €()EKTHBHOCTI BUKOPUCTAHHS NaJMBa Ta
eHeprii, MiITPUMKU BXKE JMJOCATHYTOTO ii pIBHA HE JOCTaTHBO TUIBKUA CTPATETiYHOTO
(TOBrOCTPOKOBOTO) YIPaBIiHHSA €Hepro30epexeHHs M Ha 00'ekTi. HeoOximHO 3ailicHIOBaTH
TaKOX OINEepaTHBHE YNpPaBiiHHA epekTuBHICTIO BukopuctanHs IIEP. 3 wmiei Touku 30py
ICHyl04a cHucTeMa HOPMYBaHHS IMTOMHMX BHUTpaT DajJuBa Ta e€Heprii € abCoIITHO
HETPUAATHOIO.

Buxonsuu 3 3a3HaYeHUX MipKyBaHb Ta 3BEPTAIOUM YBary Ha 3apyOiKHUN JOCBiJ, CTae
OUEBUJHUM, II[0 B HalIiil Jep:kaBi € HEOOXIIHUM SKOMOTra CKOpIIe aKTHUBI3yBaTH HAyKOBI1
JOCIIJDKEHHS. B HANpsIMKY pPO3pPOOKH, €KCIIEPUMEHTAJIbHOI IEepeBIPKM Ta BIPOBAJKEHHS
CY4YacHUX IiJXO/IIB Ta METO/IiB KOHTPOJIIO 1 YIpaBIiHHA e()EKTUBHICTIO €HEPrOBUKOPHUCTAHHS,
QIbTEPHATUBHUX HOPMYBAHHIO MUTOMHX BHTPAT MAJMBHO-EHEPIe€TUYHUX PECYPCiB, 30KpeMa,
1 U1 3aKJ1a/iB OCBITH.

Ha nymky aBTOpiB, OAHMM 3 JOLUIBHMX Ta IEPCIEKTUBHUX HANpPSMKIB TaKHUX
JOCIIJKEHDb € aHalli3 Ta PO3BUTOK TEOPETHYHHUX OCHOB 1 MPAKTUYHOTO JAOCBIAY 3aCTOCYBAaHHS
CHCTEM EHEPreTHMYHOr0 MEHEKMEHTY MJIsi BHPIIICHHS 3a/1a4 KOHTPOIIO Ta YIPaBIIiHHS
eHeproe(PeKTUBHICTIO BUPOOHUYO-TOCTIOAPCHKUX 00’ €KTIB.

30KkpeMa, 110 CTOCYEThCS OMEPATHBHOTO YIMPAaBIiHHSA €(EKTUBHICTIO BUKOPHCTAHHS
[IEP, B Oyab-sKifi CHCTEMI EHEPrOMEHEIKMEHTY CTBOPIOETHCA 1 MOCTIMHO (YHKIIOHYE
MiJcMCcTeMa 3 aHAJIOriyHOO Ha3Boro [2]. Ils migcuctema siBisie cO00I0 CYKYIHICTH TMEBHOT
KUJIBKOCTI OJTHAKOBHMX 3a IMPHU3HAUCHHSM €JEeMEHTIB. Y Teopii 1 MpakTUI[l €HepreTHYHOIro
MEHE/KMEHTY B KpaiHax 3axigHoi €spomnu, CIHA, SInoHii 11i e1eMeHTH MaloTh Ha3By CHCTEM
KOHTPOJIIO 1 TUIaHyBaHHS eHeprocmokuBaHHs (Monitoring and Targeting Systems a6o
cucremu Kill) [3-7].

Mertoto ctBopeHHs 1 (yHkiionyBanHs cucteM Kill, kpiM onepaTHBHOTO yIpaBiliHHS
edpexTuBHicTIO BUKopucTaHHs [IEP, € Tako)k MOHITOPUHT pealbHO JOCATHYTHUX PE3yJIbTaTiB
BIIPOBAKEHHSI POEKTIB €Hepro30epekeHHs Ha 00'€KTI yIIpaBIiHHSL.

Crig 3a3HaYUTH, 110 METOOJIOTISl CTBOPEHHS Ta (YHKI[IOHYBaHHS MMOAIOHUX CHCTEM B
kosmiHboMy PansHcpkomy Coro3i po3pobisimacs me y 80-Ti poKHM MHHYJIOTO CTOPivuds,
poTe pe3yabTaTH POOOTH y IIbOMY HAaNpsMi, OTPUMaHi y TOMY YMCHi B YKpaiHi (30Kkpema, 1y

HTVY «KIll»), npakTUYHOro 3acTOCyBaHHS HE€ 3HAWIUIM, OCKIJIBKM BOHU CYNEPEUUIIU
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OCHOBHUM TPUHITUIIAM JIF0Y0i Ha TOW Yac CUCTEMH KOHTPOJIIO Ta yIpaBIiHHS e()EeKTHUBHICTIO
Bukopuctanns [1EP [7, 8].

ABTOpH 1Ii€l CTATTI 3MIMCHIOIOTh HAYKOB1 JTOCIHIKEHHS B HAMPSAMKY yIOCKOHAJICHHS
Ta TOAAJBIIOTO PO3BUTKY METO/IB ONEPATHBHOIO KOHTPOIIO €(PEKTHBHOCTI BUKOPHUCTAHHS
NAJIMBHO-CHEPIeTUYHUX PECYpCiB  HAa PI3HUX BHPOOHHUYO-TOCHOJAPCHKUX 00’ €KTax,
0a3ylouuCh SIK Ha BITYM3HSHOMY, TakK 1 Ha 3apyOi’KHOMY JIOCBiJli BUKOHAHHS ITi€l (PyHKIT B
cUCTeMaxX €HEpreTUYHOIr0 MEHEKMEHTY.

Axmyanvnicmo  0ocniodycenns. 3a0e3MEUCHHS  PAIliOHATLHOTO  BUKOPHUCTAHHS
NaJIMBHO-EHEPTe€TUYHUX PECYpCiB, MPAKTUYHE BUPILICHHS 3a7ay €HEepPro30epekeHHs B yCiX
rajry3sx HallOHaJIbHOT €KOHOMIKM Ha CHOTOJHIIIHINA J€Hb € OJIHIEI0 3 HAWOUIBII aKTyalbHHUX,
MOJKHa CKa3aTH, KUTTEBO BAXIJIMBUX NpoOsieM ais Bcix AepkaB CxinHoi €Bpomnu, B TOMY
YUCI, 1 1 YKpaiHu.

Ha nymky aBTOpiB, 00’€KTHBHE, OOTpYHTOBAaHE BHpIIIEHHS IUTAHHA KiTBKICHOT
OI[IHKK Ta KOHTPOJIKO PiBHSA €()EKTUBHOCTI CHEPrOBUKOPUCTAHHS Ha PI3HUX BUPOOHHUYO-
rOCHOJApChKUX O00’€KTax € OJHIEI 3 HEOOXIIHUX, MOXKHAa CKa3aTu, KIIOYOBHUX YMOB
JOCSATHEHHS! TIOMITHUX MPAaKTHYHHX pe3ylbTaTiB y chepi enepro3depexkeHHs. TiMbKH Ha
OCHOBI KOpPEKTHOT'O BHUpIIICHHS Ii€i 3agadi Ha BCIX PIBHAX YIPaBIIHHSA CYCHUIBHUM
BUPOOHUIITBOM MOXYTh YCHIIIHO BUKOHYBATUCh MPUHIMIIOBO BaXJIUBI (YHKILII yIpaBiIiHHA
eHepro30epeKeHHM sIK Ha PiBHI Iep’KaBH, TaK 1 Ha PiBHI OKPEMHX MIANPUEMCTB, OpraHizamii
Ta YCTaHOB.

Ocnosni  pesynemamu  oocnioycenna. O4UEBUIHO, 10 HAWOUIBII  pealbHO
KOHTPOJIIOBAaTH e(peKTUBHICTh BUKOpUcTaHHS [IEP Moxe TijibKu eKcrTyaTaliiHui nepcoHan
nianpueMcTBa abo oprasizauii. Buxoasuu 3 mux MipkyBaHb, B 3apyOikKHIHM MPAKTULIl CUCTEMHU
KOHTPOJIIO 1 IUTAHYBaHHA €HEPrOCMOKUBAaHHS OyIylOTh BHKIIOYHO JUIS JIOKAJIBHUX
TEXHOJIOTTYHHUX 00’ €KTIB (11 OKPEMHX YCTaHOBOK, MAIIIMH, arperaTiB, TEXHOJIOTIYHUX JIiHIH,
npolieciB Touo). 3 mi€i NpUYMHU Ha Oy/b-SIKOMY BHPOOHHMYO-TOCIOAAPCHKOMY 00'€KTi, SIK
NPaBUJIO, CTBOPIOIOTH JOCHTH BeNUKY KubkicTh cucteM Kill. Kpim toro, Bubip came Takux,
JIOKQJIbHUX 00'€KTIB ISl MOOYAOBU CHUCTEM KOHTPOJIO 1 IUIAHYBAaHHS €HEPrOCHOKUBAHHS €
BUIPABAAHUM TaKOXX HEOOXITHICTIO JOTPUMAaHHS YMOBH, 1100 BIJNOBIAHI OO'€KTH Maju
€IMHUI O0ONiK BUTpaAT majuBa ab0 eHeprii, a TaKoX, y MiIpy MOXIUBOCTI, YHpPaBIIsUIUCS
MiHIMaJIBHUM YHCIOM oreparopiB. OUYeBHIHO TaKOX, IO Ha OyIb-sIKOMY TE€XHOJIOTTYHOMY

00'ekTi HEOOX1JIHO CTBOPIOBAaTH CTUIBKM OKPEMHX, HE3QJIEKHUX CHUCTEM IUIaHYBaHHS 1
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KOHTPOJIIO ~ CHEPrOCIIOKMBAaHHS, CKUIBKM BHJIB TMajduBa Ta €HEpPrii Ha HbOMY
BUKOPUCTOBYETHCS.

Meronomnoris mobynoBu Tpaauiiinux cucrem Kill yHiBepcampHa, IO J03BOJISIE
3aCTOCOBYBATH iX JJIsl ONEPAaTUBHOI'O KOHTPOJIO €(EeKTUBHOCTI BUKOPUCTAHHSA Oy/b-5SKOTO
BUAy nanuBa abo eHeprii. OqHaK Ipu IbOMY HEOOXiAHO po3yMiTH, 1m0 cuctema Kill cama mo
cobi He € eHeproszbOepirarouyuM 3axoJ0M, TOOTO, HE 3abe3redye eHepro30epeXeHHs Ha
BIJIMOBIIHOMY 00'€KTi, a JIMIIE CTBOPKE YMOBH JUIs MIATPUMAHHS €(QEKTUBHOCTI
BUKOPUCTAHHS TaJMBHO-CHEPreTUYHUX pECYpCiB Ha 3aJaHOMY pIiBHI 1 NepiogudHOrO,
IJIECTIPSMOBAHOTO ITiIBUIIICHHSI IIbOTO PiBHSL.

YuciaeHHI CUCTEM KOHTPOJIO 1 IUIaHYBaHHS €HEProclOKMBaHHsS, CTBOPEHI Ha
BUPOOHHUYO-TOCIIOAAPCHKUX 00'ekTax ©Oaratbox KpaiH 3axigHoi €Bpomnu, 30Kpema, Yy
BenukoOpuranii, cramu JIOTIYHMM pPO3BUTKOM 0araTtopidHol MPaKTUKHA TEPIOJHIHOTO
NPOBEICHHS Ha IMX O00'€KTax EHEPreTHMYHHX AayAWTiB, PE3yJbTaTH SKUX SBISIOTH COOOIO
CBOTO POy «MOMEHTalbHy (hoTorpadiro» cuTyaiii y cdepi CoKuBaHHS MaiuBa Ta €HEprii,
sKa MOCTIHHO 3MiHIOEThCS [3-5].

QOyHKI[IOHYBaHHS CHCTEMH KOHTPOJIIO 1 IUIAHYBaHHS CHEPTOCIIOKMBAHHS Ha OyIIb-
SAKOMY OO0'€KTI MOXKHA TIPEACTaBUTH y BUTIAAL cxemu (puc. 1), sika BigoOpaxae TMEBHHUN
QITOPUTM KOHTPOJIIO €(EeKTUBHOCTI €HEPrOBUKOPUCTAHHS, TOOTO, OCHOBHI (DYHKIII cucTeM
KiIl ta mocimigoBHICTE IX BUKOHAHHS.

B ocHOBY moOymoBM TakMX CHUCTEM TOKJIAJICHO BCTAHOBJICHHS 3QJIE)KHOCTI 00CSTY
CIO’KMBaHHSA NanuBa abo eHeprii Ha OyJb-SKOMY 00'€KT1 BiJ HU3KU NMOKA3HUKIB (UMHHHKIB),
SKi ICTOTHO BIUIMBAaIOTh Ha EHEPrOCHOXHBAHHA. TOMYy CTBOPEHHS CHUCTEMH KOHTPOJIO 1
IUIAHYBAaHHS EHEPrOCHOXKMBaHHS Ha TEXHOJIOTIYHOMY 00'€KTI TOYMHAETBCA 31 300py
(akTUYHUX JaHUX [PO BUTpATy NajvBa ab0 €Heprii, a TaKOX MpO Pe3yabTaTH BIATOBITHUX
TEXHOJIOTIYHHUX MPOLECIB 1 YMOBH iX MPOTIKaHHA (HANpHKIal, 00CAT BUIYIIEHOI MPOAYKIIii
abo BUKOHAaHOI po0OOTH, TpUBATICTh POOOTH OOJIAZHAHHS, OCHOBHI IapaMeTpu
TEXHOJIOTIYHOTO MPOLECY, 30BHILIHIX YMOB TOIIO).

B mpakTuni 3apyOikKHUX KpaiH OnepaTUBHUN KOHTPOJIb €(EeKTUBHOCTI BUKOPHUCTAHHS
nanuBa Ta eHeprii B cucremax Kill, sk mpaBuio, 3aificHIOeTbeA IMOTHXKHA. Tomy 306ip
BUXIJIHUX JaHHUX JUIS MOOYJOBH TaKoi CHCTEMH Ha OYyIb-SKOMY 00’ €KTi 3IMCHIOETHCS, SK
MiHIMYM, IPOTATOM 5...10 THXHIB.

310paHi BUXIAHI JAaHI Y MOJAJBIIOMY aHAJI3YIOThbcsA B ABOX acmekrax. [lepmr 3a Bce,

aHAII3YeThCS TMHAMIKA 3MIHM y 4aci 00CATIB CIOXUBaHHS MajnuBa abo eHeprii Ha 00'ekTi. Y
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3aKOPJIOHHIN MPAKTHIIL 3 i€ METOIO 32 HAsIBHUMHU BUXIIHUMHU JaHUMU MPUHHATO OynyBaTu
rpadgik 3MiHH Yy Yaci BUTPATH BIAMOBITHOTO MAJMBHO-CHEPIETHYHOTO PECYPCY, 1 BI3yalbHO

OI[IHIOBATH CTYITIHb PIBHOMIPHOCTI HOTO CIIO’KMBaHHSI.

! y

00JTIK pe3yabTaTiB €HEProCIOKUBAHHS
(o0csry BUpoOIIeHOT MPOIyKITii 2060
BUKOHAHOT p0OOTH), & TAKOK OCHOBHUX
napaMeTpiB TEXHOJIOTTYHOTO MPOIIeCy,
rapameTpiB 30BHIIIHIX, B TOMY YHCIII,
KJIIMaTUYHUX YMOB TOIIO

AN /

BU3HAYEHHS IJIAHOBUX 3MIHHUX, TOOTO, I€KOT0 «HOPMAaTUBHOI'O» PiBHS
CIIO’KMBaHHS NajuBa abo eHeprii, IKUil BCTAHOBIIOETHCA IS B1IITOBLIHOTO
00'eKTa KOHTPOJIIO y BUIJISAAL TaK 3BAHUX «CTaH/AAPTIB» €HEProCIOKUBaHHS

00JIIK CHOKUBaHHS ITaianBa ado
€Heprii Ha BIAMOBITHOMY
00'exTi

\ 4

KOHTPOJIb 1 aHa/Ii3 BUK®HAHHSI BCTAHOBJIECHHX «CTaHI[apTiB» CHCPI'OCIIOKNBAHHA

IUTaHYBAHHS Ta peaji3allis 3aX0/1iB, CIPSIMOBAHUX HA MiITPUMaHHS
BCTAHOBJICHOTO JJIsI TAaHOTO 00'€KTa piBHS eHEProeeKTUBHOCTI a00 Ha
MepioIUYHE MiABUIICHHS [[HOTO PiBHS.

Puc. 1. IlocainoBHiCTh BUKOHAHHS OCHOBHUX (QYHKIiH CHCTEMH KOHTPOJIIO i
NJIAHYBAHHS €HEeProcrnoKuBaHHs

SIKi0 eHeprocrnoXMBaHHS Ha JaHOMY OO'€KTI Mae HEPIBHOMIPHUH XapakTep, TO
JIOJJAaTKOBO AHAJII3YEThCsA, AKI camMe BUPOOHMYI ab0 TEXHOJIOTIYHI YMHHHUKH 1 HACKUIBKU
CYTTEBO BIUIMBAIOTh HA 3MiHY 00CATY BUTpaTH NajinBa abo eHeprii Ha 00'eKTi.

Ha migcraBi BUKOHAaHOTO aHali3y HasBHUX BHUXIJHUX ITaHUX POOUTHCS HACTYIMHUUN
KPOK MOOYIOBH CHCTEMH KOHTPOJIIO 1 IJIAHYBaHHS €HEPrOCIOKUBAHHS - BH3HAYAIOTHCS TaK
3BaHl IUJIAHOBI 3MiHHI, TOOTO, NESKUN «HOPMATHUBHMI» pIBEHb CIOXHBAHHSA MajuBa abo
eHeprii Ha 00'ekTi. 3 Ii€f0 METOI IS JaHOTO OO0'€KTa BCTAHOBIIOETHCS BIAMOBITHUIN
«CTaHJapT» eHeprocrnoxuBaHHs. Takuil «cTaHnapT» HEOOX1AHO MaTH, 00 B MOAAJIBIIOMY Y
MpoIIeCi KOHTPOJIIO €HEeProePeKTUBHOCTI MOPIBHIOBATH 3 HUM (DaKTHYHI 3HAYCHHS BUTPATH
nanuBa abo eneprii. Ilpu npoMy «cTaHAapT» €HEProcHOXKUBAHHSA TOBUHEH INPEICTABIATH

co0010 JIesIKUM MaKCHUMaJIbHO pCaHiCTI/I‘-IHI/Iﬁ MIPOrHo3 «HOPMATHUBHOTO» piBHH BUTPATHU TOI'O
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YM {HIIOTO MAJIMBHO-EHEPIeTUYHOTO pecypcy, SKUH HEOOXiHO 1 MOXKIMBO JOCSATTH Ha
JTAHOMY 00'€KTI.

IIpu npoMy HEOOXiZHO 3BEpHYTH yBary Ha BaKJIHMBY OCOOJMBICTb TaKUX CUCTEM —
KOHTPOJIb €()EKTUBHOCTI BHUKOpUCTaHHS manuBa abo eHeprii B cucremax Kill Ha BimMiny,
HaNpUKIaJ, BiJl CHCTEMH HOPMYBAHHS iX MUTOMUX BUTPAT, 3[IHCHIOETHCS OE3MOCEPEAHbO HA
migcTaBl (GakTuyHUX 00csTiB croxuBaHHs [IEP, oTpuMmaHuX 3a JOMOMOIOK BiAMOBIIHUX
npuianiB oomiky [9, 10].

Otxe, «cranmapt» eHeprocnoxkuBanHs B cuctemi Kill sBnse coboro nesky
MaTeMaTHYHy MOJIeIbh 00CATY BUTPATH BiJNOBIIHOTO BHy NaiMBa a00 €HEPTii B 3aJI€KHOCTI
BiJl 3HaYeHb BUPOOHHYMX 1 TEXHOJIOTIYHUX MapaMeTpiB, sIKi CYTTEBO BILUIMBAIOTh Ha HHOTO
[3-6].

«CrangapTy» €HeprocroKMBaHHSI MOKE OyTH BCTAHOBICHHWH Yy BHIJISIII KOHCTAHTH,
SIKIIO JKOJICH 3 HasIBHUX BUPOOHUYMX 1 TEXHOJOTIYHUX MapaMeTPiB iCTOTHO HE BILTMBAIOTH HA
BUTpATy nanuBa abo eHeprii Ha 00'ekTi. SIKIIO K Ha CIOKUBAHHS BiJMOBIAHOTO MAJIMBHO-
€HEepreTUYHOr0 pecypcy iCTOTHO BIUIMBAIOTh OJUH a00 JEKUIbKA 3 HasBHUX YMHHUKIB, TO
«CTaHJAPT» BCTAHOBIIOIOTH Yy BUTJISAI PIBHSAHHS OAHO (aKTOPHOI abo OaratodakTOpHOI, 5K
MPaBWIIO, JIiHIHHOT perpecii. [Ipu nboMy B TpaauIiiHuX MeToaukax mooynaoBu cucreM Kill
IpU BCTAHOBJIEHHI «CTaHAApTiIB» HE PEKOMEHIYETbCS BUKOPUCTOBYBATHU OLibIIE TPHOX
napameTpiB, 10 ICTOTHO BIUIMBAIOTh HA E€HEProCHOXHMBAaHHSA 00'€KTa, 0 PO3TIISAAAETHCA
[7,8].

TakuM YMHOM, «CTaHIAPT» EHEPrOCIOXHBAHHSA, IO BCTAHOBIIOETHCS B OYyIb-sKii
cucreMi Kill, sBisie coboro nesky «HOpMY» aOCOIOTHOT, a HE MUTOMOI BUTpATH NajuBa abo
e”eprii. Taka «HOpMa» He € «iJ€aJbHOIO», TOOTO MIHIMAJIbHO HEOOXIIHOIO JUIs JTAaHOTO
00'ekTy, IK HOpMa MUTOMOI BUTPATU €HEPrii B TpaauLiiHOMY 11 po3yMiHHI. TUM He MeHII
«CTaHIAPT» EHEPrOCIOKUBAHHSA, SIK MPABHIO, € JOCTATHHO OOTPYHTOBaHUM, OCKUIBKU BIH
IIIJIKOM  BIJIMOBiIa€ JaHOMY OO'€KTYy 1 KOHKPETHHMM YMOBaM MOro (hyHKIIOHYBaHHS
(mapaMeTpaM TEXHOJIOTIYHOTO TMPOIECY, 3O0BHIIIHIX YMOB TOIIO). ToOTO «cTaHmapT»
€HEepProcroXUBaHHs JTOCUTH 100pe BioOpakae piBeHb €(EKTUBHOCTI BUKOPUCTAHHS MalUBa
abo eHeprii, pealbHO AOCATHYTUI Ha TAHOMY O0'€KTI.

Jlo Toro X, «craHaapT» eHeprocnoxubaHHs B cucremi Kill BcTaHoBiIO€THCS HE Y
BUTJISI KOHKPETHOTO YHCIIOBOTO 3HAYEHHS, K 11€ 3a3BHYail pOOUTHCS NpU BCTAaHOBJICHHI
HOPM TUTOMOI BHTpATH €HEpPrii, a K BxKe OyJIO CKa3aHO, y BUTJISAML JACSIKOI MaTeMaTUYHOI

MOJIeJ1 CIIO’KUBAHHS €Heprii, TOOTO, Y BUIJIS/II CBOTO POJY «EHEPreTUYHOI XapaKTEePUCTUKI»
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00’€eKTy, 1m0 po3rasaaeTses. ToOTo, «cTaHAapT» EHEProCHOKUBAHHS SIBJILE€ COOOI0 HE TUTBKU
JIOCTaTHbO OOIPYHTOBAHY «HOPMY» CIIO’KMBAHHS MTaJMBa YU €HEPrii Ha JaHOMY 00’ €KTi, aJie €
TAaKO’)X JOCTaTHbO THYYKHM «ETaJOHOM» €(QEKTUBHOIO BUKOPUCTaHHSA BIJIIOBIHOTO
EHEpropecypcy, SKHid BpaxOBYE MOXIHUBI 3MIHM OOCSTIB MPOIYKINi, IMapamMeTpiB
TEXHOJIOTIYHOTO TIPOLIECY, a TaKOX 3OBHIIIHIX, B TOMY YHCJi, KJIIMaTHYHUX YMOB
BUPOOHMIITBA.

ITicna Toro, sIK «CTaHIAPT» €HEProCHOKUBAHHS BCTAHOBJIECHUN B aHAJIITHUYHOMY 1, 3a
MOJKJIMBOCTI, B TrpadiuHOMY BUTISII, MOXHa BBaxard, mo modymoBa cucremu Kill nHa
JaHOMY 00'€KTi 3aBepIlIeHa, 1 JaHa CUCTEMa BXKE MOXE 3aCTOCOBYBATHCS JUISL OTIEPATUBHOTO
KOHTPOJIIO €)EKTUBHOCTI BUKOPHCTAHHS MaJIMBa a00 €Heprii.

Onnak, sK CBiAYMTH mpakTuKa, TpaaumiiHi cucremu Kill HemomiapHO Ta #
HEMOXKJIMBO  YCITIIITHO 3aCTOCOBYBAaTH O€3MOCEPEHbO Ui KOHTPOJIO €(PEeKTHBHOCTI
BUKOPUCTAaHHS TainuBa abo eHeprii Ha o0'ekti. Taki cucremu, MBHIIIE, SBISIOTH COOOIO
JIEBUM «IHCTPYMEHT» JUIsl ONEPAaTUBHOIO KOHTPOJIO PE3yJbTaTiB BIPOBA/DKEHHS THX YU
IHIIUX 3axodiB 3 eHeprozoepexenHs. lle o3nawae, mo, mepm HDK cucrema Kill moune
(GYHKIIIOHYBaTH, HEOOXIJHO HE  TIIBKA  BCTAHOBHTH  BIANOBIMHUK  «CTaHAAPT»
€HEepProCIOKUBAHHS, aj€ TAaKOX BHU3HAYMTH 1 peali3yBaTH Ha JaHOMY OO0'€KTi JesIKHid
eHeprozoepirarouunii 3axig. TUIbKM B IIbOMY BUIAJIKY €KCIUTyaTalliifHOMY HepcoHany 00'ekTa
Moyke OyTH MOCTaBJIeHa J0CTaTHHOIO MIpOI0 OOIPYHTOBaHa 3ajada MOCTIHHO 3a0e3neuyBaTu
Take BHMKOpPUCTaHHS ManuBa abo eHeprii, moO ¢akTuyHi OOCATH iX CHOKHMBAaHHA HeE
NIEPEBUIIIYBAIM BCTAHOBIIEHOTO «CTaHAApTy». OUeBWAHO, MO MPHU IOMY EKCIUTyaTalliitHuN
NEepCOHa MOBUHEH TAKOX CHCTEMAaTHYHO 30MpaTH CTAaTUCTHYHI JaHHI PO poOOTy 00'eKTa,
HEOOXI/H1 JIsl HOpMaJIbHOTO (YyHKIIIOHYBaHHS Ha HboMy cuctemu Kill.

[lepioguunuii KOHTPOJb €(EKTUBHOCTI BUKOPHCTAHHS MajuBa YU €Heprii Ha Oy.ib-
AKoMy 00’ekTi (a00 KOHTpOJIb pe3yJabTaTiB BIPOBAIKEHHS HA HBbOMY BIJIOBIIHOTO
eHeprozoepirarouoro 3axojy) B TpaguiiiHux cucremax Kill moxke 3aiiicHIoBaTuCH TpadivHo,
T00TO, 6€31mocepeIHbO 3a rpaikoM «CTaHIAPTY» €HEPrOCIOKUBAaHHS a00 NUIIXOM MOOYI0BU
cnerianbHoro rpadika, sIKuil y 3apyODKHIA MPaKTUI[l HA3WBaIOTh IrpaikoM KyMYISTHUBHOL
cymu (rpadikom CUSUM).

Cuctemu Kill, mo 6yayroTscs 1 pyHKIIIOHYIOTh TAKUM YHHOM, 3aPEKOMEHTyBaJIH cebe
SK JII€BUN «IHCTPYMEHT» ONEPAaTMBHOIO KOHTPOJIIO €(PEKTHMBHOCTI BUKOPHCTAHHS MajlBa Ta
eHeprii. 3apyOikHUI MOCBiI TMOOYAOBH Ta 3aCTOCYBaHHS YHCICHHHX CHCTEM KOHTPOJIO i

IUIAaHYBaHHSl €HEProcloXKMBaHHS Ha 0ararb0oX BHUPOOHUYO-TOCHONAPCHKUX 00 €KTax
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HiATBEPKYE, IO TaKi CUCTeMH, 0e3 CYMHIBY, SBIAIOTH COOOI0 MPAKTUYHHNA iHTEpecC Uis
BITYM3HSHUX (PaxiBLIB 3 €HEPreTMYHOI'O0 MEHEIKMEHTY K OJUH 3 MOXKJIUBUX HAIPSIMKIB
PO3BUTKY METOJIB OIEPAaTUBHOIO KOHTPOMIO €(QEKTUBHOCTI BHMKOPUCTaHHsS HaJIMBHO-
E€HEepPreTUYHUX PECYPCIB.

MeTomooris CTBOPEHHS Ta 3aCTOCYBaHHS TaKMX CHCTEM MPUBAOIIIOE, MEpII 3a BCE,
IPOCTOTOIO T4 HE3HAUHUMM BUTPATaMU 4acy Ha 3A1HCHEHHs KOHTPOJIIO €Heproe()eKTUBHOCTI,
I0 caMe 1 JI03BOJISIE ONEpPaTHBHO BUPILIYBAaTH L0 3ajzady. [Ippuomy nepio KOHTPOJIIIO
e(eKTUBHOCTI BHKOPHCTAHHS MalMBa YU €HEprii Ha Oyab-iKOMYy 00’€KTi 3 3aCTOCYBaHHSIM
cucreM Kill, B npunIumi, Moxxe OyTH Ty’Ke KOPOTKHM, HAPUKIAJ, pIBHUM OZHIH 1001, 3MiH1
YW HABITH OJIHIN IOIMHI.

OnHak, Sk oKa3ajld pe3yJbTaTH JOCIIKEHHS, B TEOPETUYHOMY Ta METOA0JIOITYHOMY
BiJTHOIICHHI METOJWMKH TIOOymOoBHM Ta 3acrocyBaHHs cucreM Kill, mo tpaaumiitHOo
BUKOPUCTOBYIOTBCS B 3apyOiKHUX KpaiHax, MarOTh HU3KY CYTTEBHX HEJOMNIKiB, CHPOIIEHb Ta
HEBUPILICHUX MUTaHb, SKI HE JO3BOJSAIOTH O€3MOCEPEeHbO, «MEXaHIYHO» 3aCTOCYBAaTH iX B
ymoBax Ykpainu abo iHmmx nepxxkaB CHJI st koHTpomto Ta ympaBiiHHS e€()EeKTHUBHICTIO
€HEePrOBUKOPUCTAHHSI.

VY 3B’s3Ky 3 3a3HaYCHUMHU OOCTaBHHAMHU aBTOPAMH IIi€i CTATTi CTBOpPEHA OpHUTiHAIBHA,
OUTBII KOpPEKTHa METOJOJIOTiss MOOyI0oBM Ta (PYHKLUIOHYBAaHHS CHCTEM KOHTPOJIIO
€(EeKTUBHOCTI E€HEPrOBUKOPHCTAHHS, $Ka JO03BOJIS€ YHUKHYTH OCHOBHHUX HEIONIKIB
tpaauiiitnux cuctem Kill, 1 Moxke OyTu 3acTOocOBaHa JJisi BUPIIIEHHS 3a7a4l ONMEPaTUBHOTO
KOHTPOJIIO €(EeKTUBHOCTI BHUKOPUCTaHHS NAJIWBHO-€HEPreTUUHUX PECYpCIB Ha PI3ZHUX
BUPOOHUYO-TOCHOAAPCHKIX 00’ €KTax, 30KpeMa, B 3akiaaax ocsitu [11-13].
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KonTpoib 3¢ PeKTHBHOCTH IHEPrOMCIOJIb30BAHUS B CHCTEMe IHEPreTu4YecKoro
MeHeIKMeHTa

HaxonoB B.®., bopuuenko E.B., MBanbko [1.0.

Hayuonanvnoiti mexnuueckuii ynusepcumem Yxpaunot « KIIH»

PaccmoTpena MeTomOOrMsl IOCTPOEHUS CHUCTEM KOHTpOJII U IUIAHUPOBaHUS
SHEepronoTpelIeHUs KaKk BaKHasi COCTaBIISIIOIIAS COBPEMEHHOM KOHLIETIIIUN SHEPTeTHUECKOTO
MEHE/DKMEHTa, KOTOpasi TIO3BOJISIET OIIGHWBAaTh HE TOJBKO (DAKTHUECKUH ypOBEHBb
3¢ (EeKTUBHOCTH HCHOJIb30BAHUS JHEPreTMYECKUX PpECypcoB Ha MPEANPUSATHH, HO U
pe3yAbTaThl BHEAPEHHUS MEPOTIPUSATHIA 1O SHEPrOCOEPEKEHHIO.

KiroueBble ciioBa: DHEPreTHMYECKHH  MEHEDKMEHT, CUCTEMAa KOHTpOJ U
TUTAHUPOBAHMS YHEPTOMOTPEOICHHS, «CTAaHAAPT» SHEPronoTpeOdIeHue.

Control of energy consumption efficiency in the energy management system
Nakhodov V., Borichenko O., lvanko D.
National technical University of Ukraine « KPI»

The methodology of monitoring and targeting systems construction as an important
component of the modern concept of energy management, which allow to estimate not only
the actual level of energy Resources consumption efficiency in the factory, but the results of
energy saving measures introduction.

Keywords: energy management, system of planning and control of energy
consumption, «standard» power consumption.

YK 338.984
B.B. XMVPOBA, I.C. TPAIIIEHKO

KuiBchkuil HalliOHATHHUN YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy
EHEPI'O3BEPEXEHHS B COEPI OGCJIYI'OBYBAHHA

YV cmammi pozensamymo eusnaueHus NOHAMb «EKOHOMIsL enepeiiy, «800CKOHANEHMHS
enepeo3zbepedicentsy, «cmpamezis pozeumxyy. Ilpoananizoeano cmamucmuyny ingopmayiro,
WoO0o OIiANLHOCMI NIONPUEMCME Chepu NOCTYe Ma 3anpONOHOBAHO WIAXU X PO3GUMKY.

Kniwowuosi cnosa. exonomisn euepeii, 600CKOHANECHHS eHEP2030epedCeHHs, Cmpamezis
PO36UMKY.

Enepris Hajgae JIOIMHI B&XKJIMBI «HOCIYTH» y BUIJISAAL Teruia JUisi oOIrpiBaHHS 1
roTyBaHHS 1ki, 3a0e3meuye poOOTy IPOMHUCIOBOCTI 1 TpaHCHOPTY. MU B)Ke 3Ha€MO, 11O IS
OTpUMaHHS I1i€i eHeprii HeoOXiHe MajauBo - HadTa, ra3, BYruuld, sAepHe MalauBo, IpoBa Ta
1HII TIEpBUHHI JKepena (coHue, Bitep, Bona). s Toro, mo0 ojepkaTd 10 €Hepriio,
HeoOX1/JIHE creliajibHe YCTaTKyBaHHs, HamlpuKIad, medi, TypOiHM a0o JBUTYHHM Ta iH.
BukopucTtoByroun pi3Hi JjKepena eHeprii Ta TEeXHOJIOTii MM OyaeMo JocsiraTh pi3HOTo

KOPUCHOTO e(eKTy, OCKUIBKM 3HAayHa KUIbKICTh MEPBUHHOI €HEeprii BUTPAYAETHCS MapHO

yepe3 HEeJOCKOHATy KOHCTPYKIIIO Ta HU3bKY €(eKTUBHICTh eKcIUTyaTalii oosnagHanus. s
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