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systems and management of their technical state, continuous protect against malfunction. It is necessary to define
optimal horizon for controlling the state of electro technical equipment, thus to provide preventive control and
defense from emergency modes. In the article the method for choosing horizon for controlling the state of electro
technical equipment is proposed; it is based on determination of distribution function for duration period for
overshoot of random process of controlled parameters change over set value and assuring preventive control of
state of electromechanical systems and their continuous protection against emergency modes.
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KOHIEITLIA ITOBYAOBU IHTET'POBAHUX CUCTEM
KOHTPOJIIO EGEKTUBHOCTI BUKOPUCTAHHSI EJIEKTPUYHOI
EHEPI'TI HA BUPOBHNYO-T'OCIIOJAPCBKHUX OB’€EKTAX

CraTTs NpHCBSYEHA CTBOPEHHIO METOJMYHUX OCHOB INMOOYIOBHM IHTEIPOBAaHHX CHUCTEM KOHTPONIO €(PEeKTHBHOCTI
BUKODUCTAHHSI ~€JIEKTPOEHEprii Ha BHUPOOHMYO-TOCHIONAPCHKMX O0’€KTaX, SIKi IPYHTYIOTCS Ha IOEJHAHHI
YAOCKOHAJICHUX METOJMK HOPMYBaHHs IMTOMHX BHTPAaT EJEKTPHYHOI €Heprii 3 MOOYHOBOK Ta 3aCTOCYBAaHHSIM
YAOCKOHAJICHUX CHCTEM ONEPATHBHOTO KOHTPOITFO epeKTUBHOCTI €HEprOBUKOPHCTAHHS.

KiniouoBi ciioBa: eneKTpH4HAa CHEpris, KOHTPOJIb e(QEeKTHBHOCTI BUKOPUCTAHHS €JIEKTPOCHEPTii,
HOPMYBaHHS [UTOMHX BHUTpaT €JEKTPOCHEPTrii, CHCTEMa OICPATUBHOIO KOHTPOII  e(EeKTHBHOCTI
CHEPrOBHKOPHCTAHHS, «CTaHAAPT» CHOXXUBAHHS €JIEKTPOCHEPTii, iIHTErpOBaHa CHCTEMa KOHTPOIIO e()eKTUBHOCTI
BUKOPHCTAaHHS €NIEKTPUYHOT SHEeprii.

Beryn. Opsieto 3 HEOOXiJIHUX YMOB JIOCATHEHHs IIOMITHHX IPAaKTUYHUX pe3yibTaTiB y cdepi
eHepro3oepexeHHs € 00’ €eKTHBHE, OOTPYHTOBAHE BHUPIIIEHHS 3aBJaHHS KUTbKICHOI OI[IHKH, KOHTPOJIO Ta aHaJIi3y
e(EeKTHBHOCTI BUKOPUCTAHHS ENEKTPUYHOI EHeprii I Pi3HUX TEXHOJIOTIYHHX 1 BHPOOHHYO-TOCTIOAAPCHKUX
00’exTiB. He3Bakatoun Ha Pi3HOMaHITHICTh 00 €KTIiB, eHEProe(eKTHBHICTh SKUX HEOOXiTHO KOHTPOIIOBATH Ta
aHAJI3yBaTH, KUIBKICTh MOKA3HMKIB, IO MIHCHO XapakTepPU3yIOTh €()hEeKTHBHICTh BHUKOPHCTAaHHS EIEKTPUIHOI
EHEprii i 3aCTOCOBYIOTHCS Y BUPOOHHUIITBI, € TyKe OOMEKECHO. €CIIUMHIM IHCTPYMEHTOM KiJIBKICHOI OLIHKH Ta
KOHTPOJIIO €(DEKTHBHOCTI BHUKOPUCTAHHS E€JISKTPUYHOI eHeprii B YKpaiHi HaTerep € cucreMa HOpPMYyBaHHS ii
nuToMuXx BUTpaT. OJTHAKHOPMH IIUTOMHX BUTPAT €IEKTPOSHEPTil, 10 BCTAHOBIIIOIOTHCS 3a AII0OYMMHU B YKpaiHi
METOJIMKaMH, HE € JI0OCTaTHbO OOIPYHTOBAHUMHU Ta 00’ €KTUBHUMHU. TOMY Ha MiJCTaBi 3aCTOCYBaHHS TaKUX HOPM
He MOXKHA 3JIIHCHIOBATH SIKICHE Ta Jli€Be YNpaBlliHHS e(EeKTUBHICTIO BUKOPHCTAHHS €JIEKTPUYHOI eHeprii sSK Ha
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piBHI JepkaBM B ILIJIOMY, TaK i Ha pPIBHI OKpEeMHUX HiANPUEMCTB, OpraHizaiii 4u ycraHoB. OTxe, icHyroua
CHCTEeMa HOPMYBaHHS IMTOMHUX BUTPAT TaJIMBa Ta eHeprii HoTpedye yAOCKOHAJICHHS Ta IO0JajbIIOr0 PO3BUTKY.

Y 3apyOikHil MpaKTUIl ICHYIOTh 1HIII, aTbTEPHATHBHI IMiIXOAH, 10 KOHTPOIIO eHeproeeKTHBHOCTI, AKi HE
IPYHTYIOTBCSI HA HOPMYBaHHI IMUTOMUX BHUTPAT €IEKTPUYHOI eHeprii. OMHNM 3 TakuX HiAXOIiB € moOymoBa Ta
3aCTOCYBaHHS CHCTEM OIIEPATHBHOIO KOHTPOJIIO eHEProe()eKTUBHOCTI, 30KpeMa CHCTEM KOHTPOJIIO 1 ITTaHYBaHHS
€JIEKTPOCTIOKHUBAHHS. Buxoasun i3 3apyOiKHOTO JOCBIY, AOIUTFHAM HAIMlPSIMOM TOAAIBIIOT0 PO3BUTKY MIFOYO1
B VYKpaiHI CHCTEMH HOPMYBaHHS IIMTOMUX BHUTpaT €JIEKTPUYHOI €Hepril CJix BBaKaTH IIO€IHAHHS
YIOCKOHAJIEHUX METOAMK HOPMYBAaHHS 3 BHUKOPHCTAHHSM albTEPHATHBHUX METOJIB, 30KpeMa, 3 M00YI0BOIO
cucreM Kill enexTpocnoXuBaHHs.

IMocranoBka nmpodsemu. PesynpraTn aHamisy Airounx B YKpaiHi METOAMK HOPMYBAaHHS MHTOMHUX BUTPAT
eJIEKTpOEHeprii Ha BUPOOHMYMX 00’ €KTaX, OTPHMaHi aBTOpaMH, CBiI4aTh, IO iCHYIOYa CHCTEMa HOPMYBaHHS
Mae CyTTeBI HeAOMikH [ 1-5], 30kpema:

1) (hakTH4HI enekTpobaTaHCcH BUPOOHMUMX 00’€KTiB OyIyIOTHCS B YMOBAaX HEBH3HAYCHOCTI BUXITHHIX
JaHUX;

2) y Tpolieci BCTAaHOBJICHHS HOPM IHTOMHX BUTpAT €JICKTPOCHEPTii BIICYTHIH eram iX HOpMai3amii,
TOOTO BU3HAUEHHS 00’ €KTHBHO HEOOXiTHUX BUTPAT Ta BTPAT €HEPTii;

3) IiI09i METOAWKH HOPMYBaHHS 49M OyIb-sIKi 1HIINI HOpPMAaTHBHO-METOIWYHI JOKYMEHTH 3 INTAaHb

KOHTPOJIIO e(EeKTUBHOCTI €HEPrOBUKOPHCTAHHS HE MICTATH YITKOI i 00’€KTHBHOI MpONEAYpPU KOHTPONIO Ta
aHaJIi3y BUKOHAHHS BCTAHOBJICHUX HOPM.

Binomo, 1110 HOpMyBaHHSI TUTOMUX BUTPAT €JIEKTPOCHEPTii mepur 3a Bce 0a3yeThesl Ha nMoOyI0Bi, aHami3i Ta
pauioHanmizamii eNeKTpUYHUX OanaHCiB BUPOOHUYO-TOCIOAAPCHKUX 00’€KTiB (HiINPUEMCTB, OpraHizamii,
YCTaHOB, 1X CTPYKTYPHHUX miapo3ainiB Toio) [3]. ToMy 3 MeTOl0 ymoCKOHaJEeHHs Ai04oi B YKpaiHi CHCTEMH
HOpPMYBaHHsI OyJa po3po0iicHa METOMKA MOOY/IOBH ONTHMAIBHUX PO3PAaXYHKOBHUX MOJENICH €JICKTPOOaTaHCiB,
SKa IPYHTYETHCS Ha 3aCTOCYBAHHI METOIB €KCIIEPTHOTO ONMHUTYBAHHS TA HEYITKOI MAaTEMaTHUKH JJIsI BU3SHAYCHHS
HAMOLTBII JOCTOBIPHHUX IHTEPBaJiB MOXJIMBHX 3HAYCHBb BHUXIJHUX NaHUX, a TaKOK Ha BUKOPUCTAHHI METOMIB
ONTHMAJILHOTO TIPOrpaMyBaHHsI B TIpolieci mo0ynoBu Oanaucis [6; 7]. Pe3yabpraT po3paxyHKiB, BUKOHAHHX IS
Pi3HUX BHUPOOHHYO-TOCTIOAAPCHKUX O00’€KTIB, MiIATBEPPKYIOTh, 10 BUKOPHCTAHHS 3aIlIPOIIOHOBAHOI METOAMKHI
JO3BOJISIE CKJIamaTH Uil HUX OaJaHCH CIIOKMBAaHHS EJCKTPUYHOI eHeprii, ski € OuTbIn OOIpYHTOBaHHMH i
TOYHAMH TIOPIBHSHO 3 eJIEKTpoOajaHcaMH, IO OTPUMYIOThCA TPaJULIHHUM pO3pPaxyHKOBO-aHATITHIHUM
METOJIOM.

3anpornoHoBaHe YOCKOHAJCHHS METOIUKU TMOOYJOBH OallaHCIB CIIOKMBAHHS EJICKTPUYHOI CHeprii Ha
BUPOOHHYMX 00’€KTAaX J03BOJISIE MEBHOIO MIpOO MiJBUIIUTH OOIPYHTOBAHICTh Ta 00 €KTHBHICTH BCTAHOBIJICHHS
HOpM 1{ MHMTOMHX BUTpaT, OJHAK HE BHpillye 0araThOX IHIIMX NpoOJieM, NMPUTAMaHHHUX ICHYIOYIH cucTeMi
HOPMYBAaHHSI €JIEKTPOCHIOXUBaHHS Y BUPOOHHUIITBI.

Tomy Ha IymMKy aBTOpIB IIOJQIBIIMI PO3BUTOK iCHYIOWoi B YKpaiHi CHCTEMH KOHTPOIIO
eHEeproeeKTHBHOCTI y BHPOOHMIITBI Mae 3MIMCHIOBATHUCH Yy HAMNPSMY PO3POOKH Ta 3aCTOCYBaHHS METO/IIB,
IPTEPHATHBHUX HOPMYBAHHIO IMUTOMHX BHUTPAT NMajuBa Ta eHeprii. OJMUH 3 TakMX albTEpPHATUBHUX METOIIIB
mojsrae 'y moOymoBi 1 3acTOCYBaHHI CHCTEM OIEPATUBHOIO KOHTPOIIO €(PEKTHBHOCTI BHKOPHCTAHHS
estlekTpoeHeprii. Takui MiIXiJ OO0 KOHTPOJIO €HEeproe(eKTHBHOCTI JOCHTh IIHPOKO BHKOPHCTOBYETHCS B
3apyODKHIN TpakTHmi, A€ MOMiOHI CHCTeMH MaloTh Ha3By Monitoring and Targeting Systems (cmctemu
KOHTPOJIIO 1 TIaHyBaHHs, ckopoueHo - cucremu Kill) [8—12]. Opnak TpaauuiiHi METOJUKH MOOYIOBH TaKUX
CHCTEM MalOTh HM3KY CYTTEBUX HEJOJIIKIB, CIPOIIECHb, HEBUPIIIEHUX MMHTAaHb, [0 HE JI03BOJISIOTh «MEXaHIYHOY
3aCTOCOBYBaTH iX B YMOBax YKpaiHM JJisl yNpaBiiHHS €(EeKTHBHICTIO BHKOPUCTAHHS €JIEKTPUYHOI eHepril.
OCHOBHUMH HeJONiKaMK TpaauuiiHux cuctem Kill e:

- BCTaHOBJICHHS 1 3aCTOCYBaHHs HEOOIPYHTOBAHO CIIPOILEHUX «CTAHAAPTIBY» eJIEKTPOCIIOKUBAHHS, SIKi
He nepea0dayatoTh BpaxyBaHHs YMCICHHUX YMHHHKIB, 110 CYTTEBO BIUIMBAIOTh Ha BUTPATH EJIEKTPUYHOI eHeprii
B KOHKPETHHX yMOBaX BUPOOHMIITBA;

- BIZICYTHICTh JOCTATHBO YITKOi Ta 00 ’€KTHBHOI HPOLENypH KOHTPOIIO BUKOHAHHS BCTAHOBJICHUX
«CTaHIAPTIB» EHEPTrOCHOXUBAHHS;

- HEMOJJIMBICT ~ 3aCTOCYBaHHS  Tpaguuiiamx cucremM Kill juig  37ificHEHHS — KOHTPOJIIO
€Heproe(eKTUBHOCTI Ha pPiBHI BHPOOHMYO-TOCHONAPCHKUX OO’€KTiB B LijgoMy  (IANPHUEMCTB, YCTaHOB, iX
MiAPO3ILTIB).

Buxonsuu 3 HEOMIKIB TPaJUIiHHUX CHCTEM KOHTPOJIIO 1 IUTaHyBAaHHS €IeKTPOCHOXHUBAHHSA, Oylla CTBOpeHa
YIIOCKOHAJIEHA METOJMKa BCTAaHOBJICHHS OOIPYHTOBAHUX «CTaHAAPTIB» EJIEKTPOCHOXKHUBAHHS, OCHOBHOIO
MepeBaroko SIKOi € Te, M0 BUKOPHCTOBYIOThCS €KCIHEPTHIMETOIM JUIS BU3HAUEHHS JOCTATHHO IOBHOTO CKJIAIy
YUHHHKIB, SIKi CYTTEBO BIUIMBAIOTHh HA CTIOXHBAHHS €JIEKTPOCHEPTIi, a TAKOXK 3aCTOCOBYIOTHCS OUIBIN CTPOTi Ta
49iTKi HWMOBIPHICHO-CTATHCTHYHI TPOLEAYypH [UId TOOyHOBH OaraTroakTOpHUX MOJENeH CII0)KMBaHHS
esiextpoeHeprii. [Ipyyomy B SKOCTI «CTaHIApPTIB» EHEPrOCIIOKUBAHHS IIPOIOHYEThCS NPUMMATH HE cami
MaTeMaTHYHI MOJENi, a MeXi NOOyJOBaHHX IO HHX JOBIpYMX IHTEPBANIB, IO JO3BOJIIE BPAXOBYBAaTH
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BHUIMAIKOBHUiI XapaKkTep MPOLECiB eJICKTPOCIIOKUBAHHS Ta 3AHIIKOBY MOXUOKy iX monemroBanHs [13]. Takox 3
METOI0 TTOAAJBIIOT0 YIAOCKOHAJICHHS Tpamumiitanx cucteM Kill Oymo po3poOieHo OpHTiHadBHY NPOLEAYpPY
00’€KTUBHOT'O KOHTPOJII0 BUKOHAHHS BCTAHOBJICHHX «CTaHIAPTIBY, sIKa IPYHTYETHCS HA 3aCTOCYBaHHI OJJHOTO 3
METOZIB CTATHCTHYHOTO KOHTPOJIO SKOCTI MPOIYKIIii, 0 A€ MOJIHUBICTh ONEPATHBHO BH3HAYATH MOMEHTH
HEBUITAJKOBOTO 3HIDKCHHS a00 MigBUIIEHHS ©(EeKTUBHOCTI BUKOPHCTAHHS EIEKTPUYHOI CHEeprii, a TaKoxX
OTpUMYyBaTH 00’ €KTHBHY KiJIbKICHY OIIHKY 00CATIB 1 eKOHOMIi a00 IIepEeBUTPATH SHEPTii MPOTATOM BiIMOBITHIX
nepioxis [13].

Sk 3a3Havanocs, icHyroya B YKpaiHi cuCTeMa HOPMYBaHHS INUTOMHMX BHUTPAT EJIEKTPUYHOI eHeprii y
CYCNIJIbHOMY BHPOOHHUIITBI Ma€ cyTTeBi Heposiku. OHAaK HeraifHa BiMOBa BiJ L€l cCHCTEMH HaBps[ 4u Oyna 6
JIOLTBHOIO, OCKIJIBKH B TAKOMY BHUIIaJIKy MOXKJIMBICTh KOHTPOIIIO €(h)eKTHBHOCTI BUKOPUCTaHHS €JIEKTPOCHEPrii B
YCIX rayy3sx eKOHOMIKH (HeXall ChbOTOJIHiI 1 HEeIOCTaTHBO JIOCKOHaNa) Oyia O MOBHICTIO BTpaveHa, 110 HEMHHYYe
MpU3BEIIO O 10 MOMITHOTO 3HM)KEHHS PiBHS €HEProe()eKTUBHOCTI B IEPXKaBi.

Takuii anpTepHATHMBHUII HampsM, SK CTBOPEHHS CHCTEM OIEPAaTUBHOTO KOHTPOJIO e(EeKTUBHOCTI
CHEPrOBHKOPHCTAHHS TaKOK Ma€ IEBHI BaJH, SKUX LIJIKOM HE MOKHA YHUKHYTH HaBiTh IULIXOM 3aCTOCYBAaHHS
OUTBII TOCKOHAJIIX METOIUK X TOOYIOBH.

YcBigomieHHS BCiX IUX OOCTAaBHH JIATIIO B OCHOBY CTBOPEHHS KOHIICIIII MMOOYIOBH IHTETPOBAHUX CHCTEM
KOHTPOJIO eHeproe()eKTUBHOCTI.

Konuenuist no0ya1oBH iHTerpoBaHMX CHCTeM KOHTPOJIIO e(eKTHBHOCTI BHKOPHCTAHHSA €JEKTPUYHOI
eHeprii Ha BHPOOGHHYO-TOCNOJAPCHKUX 00’€KTaxX. 3Ba)KAIOYM HA [EpeBard Ta HENOJIKM HOPMYBaHHS
€JIEKTPOCIIOKMBAHHS Ta 3alPOIIOHOBAHOI aBTOPaMH METOJMKH MOOYJOBU CHCTEM OIIEPaTUBHOTO KOHTPOIIIO,
LJIKOM MPUPOJTHO 3pOOUTH NPUITYLICHHS, IO OJHUM 3 HANpsMIB IOJANBIIOr0 PO3BUTKY Ait04ol B YkpaiHi
CHCTEMHU KOHTPOJIIO e()eKTUBHOCTI BUKOPUCTAHHS €JIEKTPUYHOT €Heprii B CyCHIbBHOMY BUPOOHUITBI MOXe OyTH
MOETHAHHS ICHYIOYOI NPaKTHKM HOPMYBaHHS i IMMTOMHUX BHTpaT 3 THOOYIOBOIO Ta 3aCTOCYBAHHSIM CHCTEM
OTIEPAaTHBHOTO KOHTPOJIO €(EKTUBHOCTI €JIEKTPOBHKOPHCTaHHA. Pe3ynpraTroM 00’€JHAaHHS IBOX 3a3HAYCHUX
MiAXOMIB MO KOHTPONIIO €HEepProepeKTHBHOCTI Mae OyTH CTBOPEHHS Ha BHPOOHHYO-TOCHOIAPCHKUX 00’ €KTax
IHTErPOBAHUX CHUCTEM KOHTPOJIO e(eKTUBHOCTI BUKOpHCTaHHs enektpoeneprii [14; 15]. Take mnoeaHaHHs
3a3HAYCHHUX PI3HUX MiAXOIIB Ha AYMKY aBTOPIB € IIIIKOM MOXKIIMBHM Ta TOLIIBHHAM, NMPHHAWMHI Ha JESKHAN
«TepexiTHu Tepiof, MPOTATOM SKOTO, Oe3 CyMHIBY, OyIyTh 3HaWICHI OUTBIN TOCKOHANi METOIM KOHTPOIIO
e(eKTHBHOCTI BHUKOPHCTAHHS CICKTPUIHOI CHEprii y CYCIUIPHOMY BHPOOHHITBI, ajlle # MOMIIUBICTh
CHUCTEMATHYHOTO 3/1iCHEHHS TAKOTO KOHTPOJIIO 3apa3 He Oy/e BTpaycHa.

CTBOpeHHsI Ta 3aCTOCYBaHHS Ha OyJb-IKOMY BHPOOHHYOMY OO’€KTi IHTErpOBaHOI CHUCTEMH KOHTPOIIO
e(peKTUBHOCTI BUKOPUCTaHHS €JEKTPUYHOI eHepril nependavae, 1o Ha Moyarky ii moOyJoBU Ha 1[bOMY 00’ €KTI
€IMHUM 3aCO00M KOHTPOJIO €(EKTUBHOCTI EJIEKTPOBUKOPHCTAHHS 3aJIMIIATUMETHCS ICHYIOYa CHCTeMa
HOPMYBaHHs THTOMHX BUTpAT €JEKTpOeHeprii, Ui (QyHKIIOHYBaHHS SIKOi MPOTSITOM JESKOro 4acy OyayTb
BUKOPUCTOBYBATUCH BINMOBiMHI Hifoui MeTomauku. OpHaK 3aMIiCTh PO3PaxXyHKOBO-aHATITUIHOTO METOLY
CKJIaIeHHs OallaHCy CIIOXKHMBaHHS €JIEKTPUYHOI eHeprii Ha MiANPUEMCTBI, SKUH TpaguLIiiHO 3aCTOCOBYETHCS Y
ICHYIOUMX METOJIMKaxX HOPMYBaHHs, OyZe BHKOPHCTYBATHCh 3aIllPOIIOHOBAHA aBTOpaMH METOJIMKa IOOYyI0BH
ONTHMAJIFHUX PO3PAXyHKOBUX MOJEINeil enekTpobaiaHciB BAPOOHNIO-TOCTIONAPCHKOTO 00’ eKTy [7].

Cam e mpouec moOynoBH Ha BHPOOHMYO-TOCHOAAPCHKOMY OO’€KTI IHTErpOBAaHOI CHCTEMH KOHTPOIIIO
€Heproe()eKTUBHOCTI IOJISTAE B TOMY, IO JUI OKPEMHUX EHEPrOEMHHUX YCTAHOBOK, arperariB 4y TEXHOJIOTIYHUX
MpOIIECiB, a TaKOXK JJs TPyl MEHII CHEPrOEMHOrO OOJIaHAHHS HEOOXIJHO MOCTYIMOBO CTBOPIOBATU 1
BIPOBAJKYBaTH JIOKaJbHI (IHAMBIAyaJbHI) CUCTEMH ONEPATUBHOIO KOHTPOJIO €(eKTHBHOCTI BUKOPHUCTAHHS
eJIEeKTPUYHOI eHepTii.

OcCKinbKH OyIb-SIKMH JOCTATHBO BEJMKHHA BUPOOHHYHMI 00’€KT (IIINPUEMCTBO YM WOTO MiZAPO3[iN) SIBIISE
cO00I0 CYKYITHICTh YHUCICHHHUX CIIOKMBAaYIiB €JIEKTPUYHOI eHeprii, IHAUBIJyallbHI CHUCTEMH OIIEPaTHBHOTO
KOHTPOJIIO CHEProeeKTUBHOCTI OyIyBaTUMYThCS IOCTYIIOBO 1 Ui CTBOPEHHS BCiX HEOOXiTHHMX JIOKAJIbHUX
CHCTEM KOHTPOJIIO 3HAOOUTHCS IOCUTH TPUBAIHMH Yac.

Takum uWHOM, HA T1OYaTKy (YHKIIOHYBAaHHS IHTETPOBAaHOI CHCTEMH KOHTPOIIO €(QEKTUBHOCTI
CHEPrOBUKOPUCTAHHSI Ha OyIb-IKOMY BHPOOHHYO-TOCMOJAPCHKOMY OO’€KTI JeskHid dYac HEOoOXiTHO
3aCcTOCOBYBATH OOHM/IBa 3a3HAYCHI BHIIE MiAXOIHM A0 KOHTPOIIO eHeproeeKTUBHOCTI: Ha PiBHI MiAPHEMCTBA B
IJIOMy — HOPMYBaHHS ITUTOMHX BHTpPAaT €JIEKTPOCHEPTrii, a Ha PiBHI JIOKAJIbHUX TEXHOJIOTIYHHX OO0’ €KTIB —
CHCTEMH OIIEPATUBHOTO KOHTPOJIIO €()eKTUBHOCTI €JIEKTPOBHKOPUCTAHHSI.

OueBHIHO, 1O /IS OKPEMHX YCTAaHOBOK, arperariB, TEXHOJOTIYHHX MPOLECIB YM iX Tpym, s SKAX Ha
MEBHUA MOMEHT Yacy BXe OyAyTh CTBOPCHI JIOKaJIbHI CHCTEMH, 3 SIBISETHCS MOJMKIHBICTH OIEPATHBHOTO
KOHTPOJIO €(peKTUBHOCTI BUKOPUCTAHHS eNeKTpHyHOi eHeprii. [Ippaomy meit KOHTPOIs MOKe 3/IHCHIOBATHCH 3
OyIb-SIKOI0 MEePiOANYHICTIO (1I01000BO, MOTHKHEBO, MOMICSIYHO TOIIIO).

OpHak, SK BIZJOMO, CHCTEMH OIEPAaTHBHOTO KOHTPOIIO €(EeKTHBHOCTI BHKOPHCTAHHS EIIEKTPOCHEpPTii He
MOXHa Oe3MocepeJHbO CTBOPIOBATH JUIA JIOCTaTHBO BEJMKHX TOCIIONAPCHKUX 00 €KTIB (IUIBHHIb, IEXIB,
HiANPUEMCTB B LIOMY). BpaxoByloun 110 0OCTaBHHY, Ha piBHI IIANIPUEMCTBA Ta HOTO MiAPO3/iIIB KOHTPOIb
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e()EKTHUBHOCTI €JICKTPOBUKOPUCTAHHS HEOOXiqHO Oyne i Haxaii 3A1MCHIOBATH HAa OCHOBI MOKA3HHKIB MATOMOL
BUTpATH eJeKTpoeHeprii. 3 i€l mpudwHM B Tpoueci (YHKIIOHYBaHHA IHTETPOBAHOI CHCTEMH KOHTPOJIO
e(eKTHBHOCTI €JIEKTPOBUKOPHUCTAHHSA Ha PiBHI MAMPHEMCTBA B IUIOMY Ta WOTO MiAPO3ALTIB JJIS TPATUIIHHAX
nepioniB vacy (poxy, KBapTaxy) i Hamaii OyJe HEOoOXiTHHNM BCTAaHOBIIOBATH BiATIOBiJHI IUIAHOBI MOKA3HHUKH
MUTOMOI BHTpPaTH eNeKTpu4yHoi eHeprii. OmHak B IHTETPOBaHil cHCTeMi KOHTPONIO €Heproe(eKTHBHOCTI
BH3HAYATH IUIAHOBI NMHUTOMI BHUTPATH €JIEKTPOCHEPTii Ui BUPOOHUYO-TOCIIONAPCHKUX 00’€KTiB MOXHaA Oyne
JIEIIO iHIIMM CHOCOOOM, BIIMIHHHM BiJ aHAJIOTIYHOI NPOLEAYpPH, IO 3aCTOCOBYETHCS Y MIFOUMX METOIHMKAX
HOPMYBaHHs €JIEKTPOCIIOKMBAaHHS B CYCHIIBHOMY BHPOOHMUTBI. {11 1BOro MoXyTh OYyTH BHKOpPHCTaHI
«CTaHIAPTW» CIIOXKHMBAaHHS EJEKTPUYHOI €HEeprii, 0 BCTAHOBJIIOIOTHCS B JOKAIBHUX CHCTEMaX OIEPAaTHBHOTO
KOHTPOJIIO, SKi SIBJSIIOTH COOOI0 CBOEPiNHI 1HIMBIAyaJIbHI EHEPreTHYHI XapaKTEPUCTHKW BIAMOBIIHUX
TEXHOJIOTTYHUX 00 €KTiB. Taki «cTaHAAPTH SBISIOTH COOOI0 MaTeMaTHYHI MOJIENI CIIOKHMBAaHHS EJICKTPOSHEPTii,
SKi MOXXYTh BpaxOBYBaTH BIUIMB Ha Ii MpPOLECH 0araThOX YMHHUKIB, 30KpeMa, MapaMeTpiB TEXHOJOTTYHOTO
IpolLecy Ta yMOB HOro nporikaHHs. ToMy Ha HiJICTaBi IHAMBITYyaIbHUX «CTaHAAPTIB» JUIl OKPEMHX YCTaHOBOK i
TEXHOJIOTIYHUX TPOIECiB MOXKYTh OyTH BH3HAYEHI OiNbII TOYHI i 0OTpyHTOBaHI OOCSATH BUTPAT €ICKTPOCHEPTil
Ha BIATIOBIMHY MNEPCHEKTUBY, HIX MOKA3HUKH EJICKTPOCHOXXMBAHHSA, IO BCTAHOBIIOIOTHCS PO3PAXyHKOBO-
AQHATTHYHIAM METOJOM TiJ dYac MOOyOOBH IUIAHOBHX OajlaHCIB CIIO)KMBAaHHS €JNEKTPUYHOI eHeprii Ha
T ATIPHEMCTBI.

Posrnmspgaroun  «cTaHAApTH» ENEKTPOCIOKHMBAHHSA AK IHAWBIMyaJdbHI CHEPreTHYHI XapaKTePUCTHKH
JIOKAIBHUX TEXHOJOTIYHUX O0O0’€KTiB, Ha iX OCHOBI MOXXHa OyayBaTu TpynoBi (CyMmapHi) eHepreTH4Hi
XapaKTepUCTUKH Ul OKPEeMHUX IiAPO3JUIB Ta MiANpUeMCTBa B minoMy. [Ipudomy s moOymoBH IpynoBUX
EHEePreTUYHUX XapaKTePUCTUK MOXKHA 3aCTOCOBYBATH BiJJOMHI IOONEpAlliifHUil MeTOJ, SKHUH Noysrae y
«CKJIAIaHHI» 1HANUBIMyalbHUX CHEPTETHUHHUX XapaKTEPUCTHK TEXHOIOTYHUX 06’ekTiB abo ix rpym [16].

Ha ocHOBI OTpUMaHUX TaKUM YHHOM TPYIIOBUX CHEPreTHYHHMX XapaKTEPUCTHUK TOCHOJNapChKHUX 00’€KTIB, a
TaKOX BCTAHOBJEGHUX JUIA HHUX IUIAHOBUX 3Ha4eHb OOCSTiB BHPOOHWITBA MNPOAYKIIi, Mapamerpis
TEXHOJIOTIYHOTO TPOIIECY, 30BHIIIHIX YMOB AJSI UX 00’€KTIB MOKHA BH3HAYATH IUIAHOBI OOCATH CIIOKUBAHHS
€JISKTPUYHOI eHeprii Ha BIAMOBINHY nepcreKkTuBy. OUeBUIHO, IO TUIAHOBI BUTPATH €JIEKTPOEHEPTii, BU3HAYCHI
IUTT BUPOOHMYO-TOCIIOAAPCHKUX 00 €KTIB HA OCHOBI iX IPYIOBUX CHEPTETHIHHUX XaPAKTCPUCTUK, OyIyTh OLTBIT
TOYHUMH ¥ OOIPYHTOBAaHMMHM, HIXK IUIAHOBI TOKa3HWKH EJEKTPOCIIOKMBAHHSI, IO BCTAHOBIIIOIOTHCSA 3apas3
PO3paxyHKOBO-aHATITHYHIM METOJIOM.

[InaHoBi mWTOMI BHUTpPAaTH ENEKTPOCHEPTil [UII BUPOOHUYO-TOCTIONAPCHKUX 00 €KTIB  TPaguIliifHO
BU3HAYAIOTHCS. TAKOX IUIIXOM IMOOYAOBH BIANOBIJHUX TPYNOBUX EHEPreTHYHHMX XapakrepucTtuk [16]. Ilpu
[bOMY MOJKHa CTBEP/UKYBAaTH, IO BCTAHOBIIOBaHI TaKMM YWHOM IUIAHOBI ITOKa3HUKU ITMTOMHUX BHUTpaT
CJIEKTPUYHOI eHeprii OyIyTh TAaKOXK OLIbII OOIPYHTOBAHUMH Ta 00 €KTUBHUMH, HIXK Ti, [0 BU3HAYAIOTHCS TEIEP
3a JIFOYMMH METOJMKaMU HOpMyBaHHs. KpiM TOro, cymapHi €HEpreTH4Hi XapaKTEpPUCTHKH 3a aHAJIOTIE0 i3
CHCTEMaMH OIEPATUBHOTO KOHTPOJIIO €HEProe()eKTHMBHOCTI MOXKHA PO3MIISAATH SIK TPYHOBI «CTaHAAPTH
€JIEKTPOCTIOKHUBAHHS IS MIATPHEMCTBA B IIUIOMY Ta HOTO MiAPO3IUTIB, SIKi MOXYTh OYTH 3aCTOCOBaHI TaKOX
JUTSL OTIEPATUBHOTO KOHTPOJIIO €()eKTHBHOCTI BUKOPHCTAHHS €IEKTPUYHOI €Heprii Ha X 00’eKTax.

OTxe, CTBOPEHHS Ta 3acTOCYBaHHS Ha BHPOOHHYO-TOCIIONAPCHKUX OO0’€KTax JIOKAIBHUX CHCTEM
OTIEPAaTHBHOTO KOHTPOJIO €(PEeKTUBHOCTI BHKOPHCTAHHS EJIEKTPOCHEPTil He TLIBKK J03BOJISIE 3pOOWTH LEi
KOHTPOJIb ONIEPaTHBHUM Ha PiBHI OKPEMHUX arperariB, yCTAHOBOK UM TEXHOJIOTIYHUX MPOLECIB, ajne H Jae 3MOry
MOCTYIIOBO, Y Mipy 30iJbIICHHS KITBKOCTI CTBOPEHHUX JOKAJBHHUX CHCTEM KOHTPOJIO €Heproe(eKTHBHOCTI,
MI/IBUIIYBaTH TOYHICTh Ta OOIPYHTOBAHICTh CKJIaJJaHHS €JIEKTPOOaaHCiB BUPOOHNYO-TOCIIOIAPCHKUX 00’ €KTIB 1
THM CaMUM BH3HAYaTH OUIBIN 00 ’€KTHBHI i OOIPYHTOBaHI IUIAHOBI MATOMI BUTPATH CJICKTPUYHOI CHEPTIi, 110
BCTAHOBJIIOIOTHCS HA iX OCHOBI JIJISI MIJIIPHEMCTRA B LIJIOMY Ta HOTO MiAPO3ILIiB.

Jnst  3miliCHEHHsT TEpiOJUYHOIO KOHTPOJI0 €()EeKTHBHOCTI BHKOPHUCTAHHS €JIEKTPUYHOI eHeprii Ha
3a3Ha4eHUX BHPOOHHUYO-TOCIIONAPCHKUX 00’€KTax HEOOXiJHO 3aCTOCOBYBATH BiJJOMY HpOLENYPY KOHTPOJIO
BUKOHAHHS BCTAHOBJICHHX JIJISI IMX 00’ €KTIB IUIAHOBHUX MUTOMUX BUTPAT eJeKTpoeHeprii [17].

TakuM 49MHOM, B PE3yJbTATi 3aCTOCYBAHHS 3alpONIOHOBAHOTO aBTOPaMH IIIXOJY, HEIOCKOHAJIA iCHYIOYa
crcTeMa HOPMYBAaHHS IHTOMHUX BUTpAT €JIEKTPOCHEprii Ha BUPOOHMYO-TOCIIONAPCHKUX 00’€KTaX ITOCTYIIOBO
YIOCKOHAIFOBAaTUMEThCSI 3aBJITKM CTBOPEHHIO 1HTETPOBAaHMX CHUCTEM KOHTPOJIO 1 3roZIoM MOXKe OyTH TIOBHICTIO
3aMillleHa CHCTEMaMH OTIEPaTHBHOTO KOHTPOITIO €(DeKTUBHOCTI BUKOPUCTAHHS CICKTPUYHOI SHepril Y BUPOOHHITTBI.

[Iprdomy, y mporieci Takoro 3aMillleHHs! YIpaBIIiHHS €()EeKTHBHICTIO BUKOPHCTAHHS €JIEKTPUYHOI eHeprii B
CYCHIJIbHOMY BUPOOHHITBI He Oyze BTpadaTucs, TOOTO 31 iCHIOBAaTUMETHCS Oe3MepepBHO.

IIporiec moOym0BM 1 (YHKI[IOHYBaHHS iHTETPOBAHOI CHUCTEMH KOHTPOIIO €()EeKTHBHOCTI BUKOPHUCTAHHSI
eleKTpoeHeprii Ha OyAb-IKOMYy BHPOOHHYO-TOCIIONAPCHKOMY O0’€KTi, Ha SIKy HAHOIMKYMM 9acoM JOLIIBHO
MOCTYIIOBO 3aMiHHUTH Jif09y B YKpaiHi CHCTEeMy HOPMYBAHHS HHTOMHX BHUTPAT €JIEKTPUYHOI €Heprii, MO)KHa
MOJIaTH y BUTJISAJII CXeMH, HaBEACHO1 Ha puc. 1.
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Bu:eadeHHA 00 €KTIiE 118 CTEOPEHHA
CHCTEM OMEPATHEHOTO KOHTPO.IH
e RTHEHOCTI e, TeKTPOBHKOPICTAHHA

IMobdvIoEa oOTHMAIEHOL pOZpaxyHKOEOL
MOJedi e TeKTPHIHOI 0 0aTaHCY BEHpoOHNY0-
roCHoJapceRoro od’eKTa

ITodvioea T0KAILHOX CHCTEM
OMePATHEHOTO KOHTPO.TH edeKTHBHOCTI
eTeRTPOBNKOPICTAHEA

IlodvJoEa rPYNOENX €eHEPIeTHIHNX

.i.Ii.f[['HEHHH KOHTPOIH i ﬂ.Hﬂ.:[ll.]F XApAKTEPHCTHE I1.18 BHPDﬂHH‘ID'
eleKTHEHOCTI €JeKTPOBHKOPHC- roconoJjapcbkOx of ekTiE (JLIRHONOA, Hex,
TAHHA Ha DiznpueMcTei Ta v fioro BHPOOHNNTED, DiTOPHEMCTED)
migpozgiTax

BeTaHOE.IeHHA IAHOBHX NOKAIHUKIE
ONTOMOT BHTPATH eTeKTpoeHepril 114
BHpoOHNY0-ToCO0JapPcEKEX 00 €KTIB

Puc. 1. IIporec moOyn0BY i QyHKIIOHYBAHHS IHTETPOBAHOT CUCTEMU KOHTPOJTIO e(h)eKTUBHOCTI
BUKOPHCTAHHSI €JIEKTPUYHOI eHepril

BucHoBku

1. HaiiOinbmn mNepcreKTHBHUM HAIpPSIMOM IOJAIbIIOTO PO3BUTKY METOIOJIOTII KOHTPOJIO 1 aHamizy
e(eKTUBHOCTI €JICKTPOBHUKOPUCTAHHS CIIiJl BBAXKATH CTBOPEHHS IHTETPOBAHUX CHCTEM KOHTPOIIO €PEKTUBHOCTI
BUKOPHCTAHHS ENEKTPUYHOI €Heprii, sIKi IPyHTYIOTbCA Ha IIO€JAHAHHI yIOCKOHAJIEHHX METOXIB HOPMYBAaHHST
IUTOMUX BUTpAT €IEKTPOeHeprii 3 moOynoBOIO Ta 3aCTOCYBaHHSIM YAOCKOHAIEHHX CHCTEM OIIEPAaTHBHOTO
KOHTPOJIIO e()eKTUBHOCTI €HEPTOBUKOPHCTAHHS.

2. TloOynoBa Ha BHMPOOHMYMX OO’€KTax IHTETPOBAaHMX CHUCTEM KOHTPOMIO €(PEKTHBHOCTI BHKOPUCTAHHS
eJICKTPOCHEPTii JI03BOJINTH ONEPATUBHO KOHTPOJIIOBATH €(EKTHBHICTh BHKOPHCTAHHS EJIEKTPOEHeprii Ha piBHI
OKpEeMHX TPOLIECIB BUPOOHHIITBA MPOAYKLIT 1 JOMOMIXKHHX ITiIPO3/ILIIB, & HA PiBHI MiIIPUEMCTBA 1 HOTO MMiPO3/LIIB
JUTst OUTBII TPUBAJIMX TIEPIOJIiB — HA OCHOBI TPAIULIHHUX TOKA3HUKIB TATOMHX BUTPAT €JIEKTPOCHEPT .

3. KoHuenuisi cTBOpeHHsI HA BUPOOHMYMX 00’€KTax IHTErpOBaHUX CUCTEM Iepeadayae CUCTEMAaTHYHHN 1X
PO3BUTOK Yepe3 «IOTJHOIEHHS» OIEepaTHBHOTO KOHTPOJIO €HEeproe()eKTHBHOCTI, TOOTO MOAIMY BHOpaHWX
00’€KTiB OIIEpPaTHBHOTO KOHTPOIIO Ha OUTHII PiOHI 8K 0 OKPEMHUX TEXHOJIOTTYHHX 00’ €KTiB. TakuM 4MHOM, iCHYr0OYa
CHCTEMa HOPMYBAHHS ITUTOMUX BHTPAT EJIEKTPOSHEPrii MOCTYNOBO YJOCKOHAIOBATHMEThCS 1 3rofIoM MOXe OyTh
TIOBHICTIO 3aMillleHa CHUCTEMaMH OIIEPATHBHOTO KOHTPOJIIO €()eKTHBHOCTI BHKOPHCTaHHS ENEKTPUYHOI eHepril y
BHPOOHUIITBI.
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V. F. NAKHODOV, 0. V. BORYCHENKO
CONCEPT OF BUILDING INTEGRATED CONTROL SYSTEM OF EFFICIENCY OF
ELECTRIC ENERGY IN PRODUCTION

The article is dedicated to the creation of methodical foundations of integrated systems of monitoring the
effectiveness of electricity consumption in industrial and commercial facilities, which based on a combination of
advanced methods of rationing the unit costs of electric energy with the construction and application of
improved operational control systems energy efficiency. Analysis of existing methods assessment and
monitoring energy efficiency was conducted, including existing system in Ukraine of rationing unit costs of
electric energy. The method developed for constructing optimal computational models electric balances. The
method of setting «standards» for energy consumption was improved as well as the control and analysis process
of their performance in systems operating control effectiveness of electric exploitation.

Proposed concept of building integrated control system of efficiency of use electrical energy, creation and
systematic development which would improve the existing system of rationing unit costs of electric energy and
eventually replace the this system operational control of effectiveness of electric exploitation in production.

Key words: electric power, control of energy efficiency, rationing of unit costs of electricity, a system of
operational control efficiency, «standard» power consumption, integrated control system efficiency of electric
energy.
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YK 621.311.003.13
B. ®. HAXOJOB, E. B. EOPUYEHKO
KOHUENIUSA NOCTPOEHUS HTHTEI'PUPOBAHHBIX CUCTEM KOHTPOJIA
3®PEKTUBHOCTHU UCMOJb30BAHUA DJEKTPUUECKON SHEPTUM HA
MPOU3BOJACTBEHHO-XO3SMCTBEHHBIX OBbEKTAX

Cratpsi TOCBAIIEHA CO3JAaHHUI0 METOJMYECKUX OCHOB IIOCTPOCHHUSI MHTETPHPOBAHHBIX CHUCTEM KOHTPOJII
3¢ PEKTUBHOCTH HIIEKTPOIIOTPEOICHUS Ha MPOU3BOJCTBEHHO-XO3SHCTBEHHBIX 00BEKTaX, KOTOphIE 0a3upyoTCs
Ha COYETaHHM YCOBEPIIEHCTBOBAHHBIX METOANK HOPMUPOBAHUS YJEIbHBIX PACXOJ0OB 3IEKTPUUECKOM SHEPrUH C
IMOCTPOCHUEM U TPUMCHECHUEM YCOBCPIICHCTBOBAHHBIX CHCTEM OINCPATUBHOTO KOHTPOJIA 3(1)(1)CKTI/IBHOCTI/I
SHEPrOUCIIONb30BaHHUS.

KiroueBble cjioBa: 3neKTpUdecKas dHEpPTus, KOHTPOJIb 3(GEKTHUBHOCTH HWCIOIB30BAHUS HIIEKTPOIHEPTHH,
HOPMHPOBAHUE YACIBHBIX PACXOJ0B JJICKTPOIHEPIUHU, CHCTEMA OICPATUBHOIO KOHTPOJIA 3(1)(1)CKTI/IBHOCTI/I
SHEPTOHCIIONB30BAHNSA, «CTAaHIAPT» MOTPEOICHUS DSJEKTPOIHEPTHH, HHTETPHPOBAHHAS CHCTEMa KOHTPOJLI
3¢ PEeKTUBHOCTH HCIIOJIB30BAHUS JIIEKTPUUECKOIM SHEPTUH.
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