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«KuiBcbknmii nostitexniyanii incrutyt imeHi Iropst Cikopcbkoro»

MEXAHI3MMU PEAJIIBALI ITIPOTPAM KEPYBAHHS IOIIUTY
HA EJIEKTPUUYHY EHEPI'TIO ¥ CBITOBIA MPAKTHIII

B cmammi npoananizosano pozsumox ma kpawi c6imoei NpaKkmuKu 3 6NpoBaAONCeHH s NPO2PAM KepyE8aHHs.
nonumy Ha enekmpuuny euepeito. Haesedeno peszynomyioui Odammi 368imig xomiciii €eponeticokoeo Corosy,
Dedepanvhoi komicii 3 pecymoganns enepeemuxu CIIA, Miscnapoonozo Enepeemuynoeco Aeenmemaea ma inuux.

IIpoananizoeano eghexmu 8i0 8npo8aOIHCEHHS NPOSPAM 3 KEPYBAHHA NORUMY MA 008€0eHO, W0 Npu
enposadicenti npoepam DSM na pecionanvrhomy pieni npu 3acmocyeanti HenPAMUX Memoois, CIuMyI0EMbCsl He
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Jiuuie eKOHOMIUHUL PO3BUMOK, aje Ui NIOBUUYEMbCS eKONI02iUHA Ma eHepeemudta be3nexka, Cmaopoiomscs YMosu
07151 pUHKOBUX nepemegopens. Lo 0o nokanvuo2o eexmy 6apmo 3a3HAYUMU 3HUdICEHHS nompeb Yy 6YOieHUYmMEI
HOBUX eHepeemUYHUX 00 €Kmie ma ni0BUeHHs 3a2albHO20 Pi6Hs HAOTUHOCMI eHep203a0e3neyeHHts.

B yrpaincoxux peanisx numanns imniemenmayii Kpawux c8imosux npaKmux 3 6npoeaoiCeHHs npospam
Kepy6aHHs1 NONUMOM 3a1Uuaemvcs giokpumum. Ha mui noeoi cmpykmypu punxy enekmpuynoi enepeii, 000amkogi
KOHKYpeHmHI nepegazu 0/ eHepeemU4HUX KOMNAHill ma QiHancosoi 6ueo0u 05l CnodCU8adie € nepcnekmueHuM
Gpaxmopom po3eumKy OJist HOBUX MA IMNENEMEHMOBAHUX NPOSPAM 3 KEPYBAHHS NONUMOM.

Knrouosi cnosa: Smart Grid, enexTporniocTadyaHss, eHeproepeKTHBHICTh, KepyBaHHs monutoM, DSM.

Beryn

Hespaxxaroun Ha iCTOTHI BiIMiHHOCTI y BUpOOHMYO-OpTraHi3aliifHill CTPYKTYpi eHepreTUKH Pi3HUX KpaiH,
METOAaxX KOHTPOJIO MisUIBHOCTI CHEPrOKOMMAHIA Ta I[IHOYTBOPEHHS, MeXaHi3MH ()YHKIIIOHYBaHHS JOKaJIbHHUX
EHePreTUYHNX CHUCTEM MYCATH 3a0e3ledyBaTH BiAMOBITHOTO 0OCATY TEHEPYIOUHX IOTY)KHOCTEH Ha OCHOBI
OYiKYBaHOTO CIIO’KMBYOTO OMUTY 1 PE)KUMHUX BUMOT JI0 PiBHSI pE3€pPBY 3 BIPOBA/KEHHIM PHHKOBOTO MEXaHI3MY
[IHOYTBOPEHHS JUIsl MATPUMAaHHS OajaHCy Ta 3HWKESHHs BTpaT. MEeHeKMEHT MONUTY Ha eHeprito energy demand
management , TAaKOX BIJIOMHUI sIK KepyBaHHs IIONUTOM Ha eHeprito demand-side management (DSM) a6o peaxkitist
Ha nonut demand response (DR) [1] cnpsimoBanuii Ha 3MiHY IOITUTY CIIOKMBAYiB €HEPTii IUIIXOM BUKOPUCTAHHS
pi3HMX MeTofiB, Hampukiaj (IHAHCOBUX CTHMYJIB YM iHILIaTHB 3 €HEeproe()eKTHBHOCTI, Ta HalWaKTHBHIilIE
BrpoBaKytoThes B CIIA, ®@panuii, BenukoOpuranii, ABctpainii, Snonii, Kurai [2].

MMicns enepreruunoi kpu3u 1973 poxy B CHIA Oy mpuitHATHI 3aKOH NP0 HAI[IOHANBHY MOJITHKY
€Hepro30eperKeHHs, 32 JOIIOMOT010 SIKOTO PO3POOJICHNH KOMIUIEKC 3aX0/IiB 3 yIIPaBIiHHSA OnUToM. [lo cepeanHu
1980-x pokiB mporpamu DR BHKOpHCTOBYBaNHCS MPAKTUIHO Y BCIX INTATaX, MO TO3BOJIIO 3HH3UTH MOTPEOy B
OymiBHHLTBI HOBHX IiHIH enekrponepenadi. [IpoTsrom 0aratb0X pOKIB EHEPrOKOMIIaHIi BIIPOBAIKYBaIN
«[Iporpamy mpsimoro ympaBiiaHA HaBaHTaxkeHHsAM» (Direct Load Control) sik pisHoBumy DR, B pamkax skoi
CTOXXKMBaul IIOTO/PKYBAJIMCS Ha KOPOTKOYACHE BIiJKIIOUYEHHS HABAHTAXXCHHS INPH aBapidHMUX CHUTyallisiX B
eHeprocucreMi B 00MiH Ha cnenianbHi Tapudu. Ilounnaroun 3 2010 poxy DR novaB akTHBHO 3pOCTaTH Ha pHHKaX
eJIEKTPOEHEPTii Ta OTPUMaB MOXKJIMBICTh KOHKYpPYBaTH 3 BAPOOHUIITBOM eneKTpoeHeprii. [3,33]

VY 1993 poui Mixnaponue EneprernyHe AreHTCTBO 3amycTHiIO mporpamy 3 kepysanHs nonuty (The
Demand-Side Management Programme, IEA DSM), y sikiit 6epyTb yuacTsb 15 aep»as ajs pO3BUTKY i IPOCYBaHHS
moxdaBocteit DSM. TIporpama po3oura Ha 3aBIaHHsI, 3BIT 32 SIKUMU MyOIiKyeThCs Ha caldTi. Y AaHUi yac nepen
IHIIIIATHBHOIO TPYIIOI0 CTOATH 3aBAaHHS IIOAO0 PO3BUTKY iHHOBANiIMHOTO €HEprocepmicy, mo iHTerparii DSM,
eHeproepeKTUBHOCTI, po3noineHoi rerepanii i BJIE, 31 3MiHM IOBEIiHKH CLIOXKHUBAUiB. [4]

Binmosimuo mo I{opiunoro 3BiTy @enepansHoi komicii 3 perymroBannsa erepreTuku CIIA (O®KPE) mpo
BrpoBapKeHHS DR 1 inTenexryanpHux niuninbHAUKIB B CILIA 3HIDKEHHS TIKOBOTO PiBHA HABaHTa)KECHHS 3aBISKH
nporpamaM DR Ha po3npibHux punkax 30inemmnacs Ha 4 096 MBT (15,1% 3 2013 no 2014 poku), nepi BCbOro
3a paxyHOK 3pOCTaHHsA ydacTi B mporpamax DR Ha punky PJM, skuit 00’emHye mepexi mratiB: [emasep,
Lutinoiic, Inmiana, Kenrykki, Mepinena, Miuuran, Hero-/xepci, IliBaiuna Kaposina, Oraiio, IleHcinbpBaHis,
Tennecci, Bipkuis, 3axigna Bipmxunis i okpyr Konym6is. DR na punky PJM 3pic Ha 24% y 2015 poui[5].

KepyBaHHsI MONMUTOM IIHUPOKO 3aCTOCOBYEThCS Ha PUHKY PJM mpoTSIroM ychoro AEKiIbKOX POKIB i
KOHKYPYE 3 TeHepalli€lo Ta repeiayaMu elIeKTPOSHEepPril Ha pUHKY MOTYKHOCTEH. 3aralbHU 00CsT MOTYKHOCTEH
Ha pO3BaHTaXKeHHI, HajlaHui pecypcam DR i 3acobamu eHeproedekTHBHOCTI Ha ayKIioHi moTyxHocTi Ha 2017—
2018 pokwu, ckimaB 12314 MBT. loceix PJM B miif 061acTi € Haq3BUYaliHO KOPUCHHUM JJIsi CHCTEMHHX OTIEpaToOpiB
IHIIMX KpaiH, II0 HaMmararmTbes iHTerpyBaTH DR. VYHIKambHOIO XapakTepuCcTHKOr puHKY PJM € ycmimrHe
BIpoBapkeHHS! DR B isUIbHICTE PHUHKIB €JIEKTPOEHEPTii, TOTYXKHOCTI Ta CHCTEMHHX MOCIYT. [6]

¥ CIIA nie BenyKa KiJgbKiCTh IPOrpaM KepyBaHHS CIIOKUBAHHAM JKHTIOBOTO KOMILIEKCY, HATPUKIIAJ, 32
PaxyHOK MiJKITIOYEHHS JI0 CUCTEMH KOHIMIIOHYBAaHHS ab0 OIajeHHs Ul MOXKJIMBOCTEH IXHHOTO THMYacOBOTO
BIAKIIIOUEHHS B MEPiOAM ITKOBOTO HAaBaHTAKEHHS 3 MNOAAJBLUIMMHU BUILIATAMHM BJIACHUKAaM NPHUMIIIEHb 32
paxyHKaMH Ha JKUTJIOBO-KOMYHAJIbHI mocyru.[7]

OOcsr MOTYXKHOCTI Ha PO3BAHTAXKEHHS, 3aKOHTPAKTOBAaHMW yciMa EHEPrOKOMIIAHISIMH, IEPEBHIIHB
HeoOxinHui piBeHp B 22 MBt. Ha aykuioni Oysnm cxBaneHi 3asBKM TakMX MOCTadaJibHHMKIB mociyr DR, sk
EnerNOC (nepetimenoBana y Enel X) i EnergyConnect, a Tako po3poOHuKa cCUCTeM 30epiraHHs eleKTpOeHeprii
Stem 1 arperatopa HaBaHTaXXeHHS MOOyToBuX crnoxwuBadiB EnergyHub. Kpim Toro, Gynma cxBajeHa 3asBKa
kommaHii MotorWerks, mo mnepenbadae Buxopuctanas 1000 craHmii 3apsakd eIeKTpPOMOOiTiB Ha CTOPOHI
NoOyTOBHX cHOXHBadiB. OOCAT 3aKOHTPAKTOBAHOI MOTYXHOCTI Ha po3BaHTaxeHHs Bin MotorWerks ckmas 900
KBt mnsa SCE, 300 KBt anst SDG&E 1 Hesnaunwmit qomatkoBuii oocsr mist PG&E [8].

VY ciuni 2016 poxy eneproxommnanii mraty Kamidopnis B CLLIA oronocuiu npo pe3ynbTaTu NMepuoro B
MTaTi ayKIioOHYy MOTYKHOCTI 3a ydacTio DR B sikocTi pecypcy MOTYKHOCTi. MeXxaHi3M ayKIiOHY KepyBaHHS
nonuroM (Demand Response Auction Mechanism — DRAM) OyB BrpoBapkeHHH Ha TepUTOpii IITaTy, Moo
JIO3BOJIUTH LIIMPOKOMY KOJIY PO30CEPEIPKEHNX EHEPropecypcCiB, MOUNHAIOUH 3 CUCTEM 30epiraHHs eleKTpoeHeprii
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(enekTpuuHHX Oartapeil) A0 €NeKTPOMOOLUTIB, TOJABaTH 3asfBKM Ha Yy4acTh B ONTOBOMY PHHKY 33 YMOBH
3a0e3MeueHHsI 3HIKCHHS PiBHS CHEPrOCIIOKHUBaHHS, K MiHiMyM, Ha 0,1 MBT [9].

ITin yac neporo aykuioHny 0yno 3akoHTpakToBaHo 40 MBT moTy>KHOCTI Ha pO3BaHTaKEHHS 32 PaXyHOK
DR, HagaHoro pizHUMH noctadasibHUKaMu nociyri. Komnaniero SCE min yac Apyroro aykiiioHy, HpOBEAEHOTO B
ceprni 2016 poky, Oynu yknaaeni norosopu Ha DR o6csirom 82 MBT [10].

VY xBitHi 2017 poky xkomnanis SDG&E ninnucana KOHTpakT Ha 3aIllyCK IPOrpaMH KEpyBaHHS IOIUTOM 3
kommaniero OhmConnect, sika 3 2018 poky 3a0e3neuye 3HHKEHHs ClIOXKUBaHHS oOcsiroM 110 4,5 MBT npotsirom
20 XB. 3 MOMEHTY i TOBiTOMJICHHS. 3HIDKEHHSI CIIOKUBAHHS 31HICHIOETHCSI B TOMY YHCII 32 paXYHOK KepyBaHHS
aKTUBaMH MOOYTOBMX KOPHUCTYBaduiB (iM, HANpHKIAZ, MPUXOTUTH CMC, PO Te, II0 MOPYY 3alylleHa ITiKoBa
eNIEKTPOCTAHIIIS 1 eNeKTpOoeHepTist mogopoxvace) [11].

Ha nymky €Bpokowmicii, ereproedextuBHicTs 1 DR BaxkmuBimie Ta BUTinHIIIE 111 OanmaHCYBaHHS MOIMUTY
Ta MPOMO3HUIIii HA PUHKAX EJIEKTPOEHEepPTii, Hi’kK OyJiBHIITBO HOBHX ab0 MiATPUMAaHHS B €KCIUTyaTaIlil CTaHMIIH i
Mepex rpu 3poctanHi yactku BJIE B eHeprobananci.

[Morenmian BupoBamkenas DR B €C omintoBaBces Ha 2013 pik B 3HIDKEHHI MIKOBOTO CITOKUBaHHS Ha 60
I'Bt (10% Bix 3aranpHOTO MiKOBOTO croxuBanHs ). O0csr 3aomiamkenux MBT 30inbmuBcs Brpuyi 3 2013 o 2015
poku [12].

OCHOBHUMH HOPMaTUBHO-TIPABOBUMHU aKTaMU IS perjaMeHTaii aii Ta BinpoBapkeHHs nporpam DR B €C
€ IOKyMEHTH HaBezieHi y Tab.1 [13].

Tabmuus 1

PersiamenTanisi nporpam 3 KepyBaHHsl NONMTOM B €BponeiicbKoMy c0103i
JAupexkTuBH Craunpapceru

1. Electricity Directive 2009/72/EC 1. COM(2011) on SG

2. Energy Efficiency Directive 2. RECOMM OJ L/73 13/03/2012

2012/27/EC 3. COM(2013)7243 on IEM and Public Intervention

3. End-Use Efficiency and Energy 4. SWD(2013)442 on DR

service Directive (206)

Carrefour crTaB meprIold KOMIAHI€I0, sKa 3alpONOHYyBaJla CBOI PECYpCH THYYKOTO CIOXHBaHHS
eJIEKTPOEHeprii Ha PUHKY MOCIyr 3 OalaHCyBaHHs, KEpOBAaHOMY (pPaHIy3bKHM CHUCTEMHHM 1 MEpEeKEBHM
onepatopom RTE. Carrefour npornonye 1i xyxe 3aTpeOyBaHi pecypcH y BiIIIOBiAb Ha pO3ropTaHHs HOBOI Mozedi
DR. Ile 1ae MOKIJIMBICT CHCTEMHOMY OIIEPATOPY BUKOPHCTOBYBATH ITOCIYTY THYYKOTO CIIO)KMBAaHHS piTeiinepa
(3a paxyHOK pEryJIOBaHHS pEKHMIB XOJOAWIBHOTO OONamAHAaHHSA, a TaKoX OIAJCHHS, BEHTWIALIl Ta
KOHIWLIOHYBaHHA MOBITPsA). TeXHOOTIi KepyBaHHS MOIUTOM 3a0€3MEeUyI0Th ONTUMAIbHE KEPYBaHHSI aKTHBAMHU
KOMITaHii 3a paxyHOK IIOSBU JIE€KUIBKOX JUKEpEeN BUPYYKH, BKIIOYAIOYM HOBI MOXJIMBOCTI Y4acTi B PUHKY
MOTYXXHOCTI, 1m0 3'sBucs y @panii. [Tonut y @pannii Maixe BUNepekae MPOIO3HIIiI0 Yepe3 TPHBAI PEMOHTH
aTOMHUX eHeproOokiB. [Inanosane npuennanns B/IE no mepesxi Tak caMo MO>Ke CTBOPUTH CHCTEMHI HeOallaHeH,
JUTSE TiKBigamii sikux OymyTh BUKOpHcTaHi pecypcu DR [14].

[Tporpama DR B kpainax €C 3HaX0IUTHCS Ha PI3HUX CTalisfX pOo3BUTKY. Taki kpainu sik benbris, @panuis,
Ipnannis ta BenukoOpuTaHis 3aKoHOAABYO 3akpinuin nopsaok DR, mpaBa i 000B'SI3kM HE3aJIEKHHUX arperaTopis,
TEXHIYHI YMOBH Ta BUMOTH JUIsl y4acTi criokuBaviB B DR.

KepyBaHHsI MOMHUTOM PO3IJSIIAETHCS B SIKOCTI TOJIOBHOTO BHPIIICHHS MUTAHHS HECTadi MOTYXKHOCTI Ha
pUHKY SIOHIT K B cCepeIHROCTPOKOBIMH, TaK i JOBrOCTPOKOBIH mepcnekTBi. Ha TepuTopii kpaiHu 3MiiCHIOETBCS
HHU3Ka IMUJIOTHUX MPOCKTIB y cdepi IHTeIeKTyaTpHIX Mepek. Bemuki MixkHapoaHi rpasui B cdepi DR, Hanmpuknan,
Schneider Electric, EnerNOC i Comverge, Bke IoYail peaji3aliio MPOeKTiB, 0araTto 3 SKUX (iHAHCYIOTHCS
AMMOHCEKUM Pasioro 3 po3BUTKY HOBOi eHepretuku. Y uepBHi 2015 poky amepukaHchka kommaHiss Comverge
MPUCTYIIIA 0 Y9acTi B PO3pOOI TEXHIKO-eKOHOMIYHOTO OOTpYHTYBaHHS «3eKoHOMIICHHH Bat» (Negawatt) 3
METOI0 OLIHKHK MOTeHmiany 3actocyBanHs DR B Smowii. 3 cepmasa 2016 no cidens 2017 poxy mpoBoAmiIocs
TECTYBaHHS HaJTOYHOT aBTOMATH30BaHOI CUCTeMHU KepyBaHHs monutoM (advanced automated demand response,
ADR) kommnanii Kyocera, sika caMOCTIHHO 3amyckae i 3yNHHS€E T€HEpYyH4l YCTAaHOBKH, BUMHKAE CHCTEMY
KOHJIMITIOHYBaHHS, 3aIlyCKa€ aKyMYyJIATOPH JUISI CKOPOUEHHS €HeproCOKUBaHHA [15].

[TinoTHWIA IPOEKT: 3 METOI0 MIATPUMKH OaJlaHCy B €HeprocucTeMi 00'eHaIa CIIOKUBAHHS MOTYKHOCTI 70
MPHUBAaTHHUX JIOMOTOCIIOAAPCTB, SIKi OTPHUMYIOTH TEIUIO 1 rapsAdy BOLY BiJ BOAOTPIHHIX KOTIIB, B €AUHY MEPEXKY y
2016 pomui 3amyctuna dinceka eneproxommnanis Fortum Corporation.

CyMapHa IOTY)KHICTh KOTJIIB, BKJIIOYEHHX B LIeH eKcliepUMeHT, HeBenrka: Bchoro 100 kBt. Ane inTepec
iHIIIaTUBM B TOMY, LIO 1€ Nepiuuii Bunanok B DimimsHAii, KOJIM AMCHETYEPH BUKOPHUCTOBYIOTH MOTY>KHOCTI
NOOYTOBHX CHOXHBAUiB ISl PETYJIIOBAHHS HABAHTAXKEHHS EHEPrOCHCTEMH.

Panime B aHAaJIOTIYHNX MPOEKTaX OpajM y4acTh TUIBKK IPOMHUCIIOBI crioxkiBadi. IIpaitoe 1ie TakuM YuHOM.
Cucremuuii oneparop ®innsgunuii, Fingrid, Moxke nucTaHIiiiHO KepyBaTH CIIOKMBAHHSIM BOJIOHArpiBaviB: KOJIH
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E€HEProcucTeMi TMOTPIOHO OUNBIIE MOTYXHOCTI, CIIO)KMBAHHS TOTYKHOCTI BOJOHArpiBadyaMu 3HIKYETHCS (B
3aJJaHuX MEeXax, sIKi He BIUIMBAIOTh KPUTHYHUM YMHOM Ha 00irpiB OyanHKy abo rapsde Bogonocradanus) [16].

Oynkuii kepyBaHHS PO30CEPEIPKEHUMH EHEpPropecypcaMy MOKYTh BHKOHYBAaTH JIOKaJbHI CHCTEMH
KepyBaHHS KOHOT0 arperaty. OJHaK 31 3pOCTaHHIM KUJIBKOCTI 00'€KTIB KEpyBaHHS B MIKpOMEpEki HEMOXKIHBO
o0iiitucs Oe3 aBToMaTn30BaHOi 1HQOPMALIITHO-KEPYIOUOi CUCTEMH, SIKa TIOBHHHA 3/11HCHIOBATH KOOPAWHOBAHE i
ONTHMaJIbHE KEPYBAHHS BCIMa PO30CEPEPKEHNMH EHEPropecypcaMu, MiHIMI3yI0UH BUTPATH Ha ITaIUBO, 32Ky B
eHeprii Ha pUHKaxX 1 TeXHIYHE OOCIYroBYBaHHS O0JaJHAHHS, MiJBUIIYIOYH JOXOJIHU BiJ NMPOAAXy €Heprii Ta
HaJIaHHS CHCTEMHHUX MOCTYT (I[IHO 3aJie)KHE CII0)KUBAHHS, PETYIIOBAaHHS YaCTOTH 1 HAIIPYTH).

AKTUBHUI €HEPTrOKOMIUIEKC TaKOXX HE MOXe OOidTHCS 0e3 eNeKTpOMOOITIB, sIKi MOXKYTh TPaTH POJb
MEPEHOCHUX aKyMyJATOPIB, HAIPUKIAM, Mi Yac 3apsIKy Ha MapKoBII (32 CTaTHCTHKOI O1m3bko 80% Bchoro
Yyacy) BOHH MOXYTb BHIATH, IPH HEOOXITHOCTI, aKyMyJIbOBaHY PAHIIIEC EHEPTii0 B MEPEKY.

CtpykTypa aKkTHBHOTO €HEPTOKOMIDIEKCY I CHCTEMH KepyBaHHS HHM 3alIe)KUTh BiJl KiJIBKOCTI 1 POy
PO30CEpEIKEHNX EHEPropecypceiB, AKi BXOIATH A0 HBOTO. Taki CHCTeMH KepyBaHHS OTPUMAIH 3arajibHy Ha3BY
DERMS (Distributed Energy Resource Management System). Came DERMS BiamoBizae 3a B3aemofioo 3
«BEJIMKOI0» EHEPrOCUCTEMOIO, SIKY, B CBOIO 4epry, npezacrasiisic DMS eneprernunoi komnanii. DMS BcranoBioe
«MeXi» 1 HOpMH, 100 IIPH IPHEAHAHHT MIKpOMEpEXi BOHA He 3aB/iajia IIKOJM MEPEXki 4epe3 MOKIIMBI 3aMUKaHHS,
HOPYIICHb HATIPYTH, HeMpaBWiIbHOT Tomotorii [17].

VY 2016 poui @enepanbna komicis 3 perymoBanns eHepretuku (FERC) cxpanuia 3mMiHu B mpaBuiia poooTu
OITOBOT'0 PUHKY, 3alPONIOHOBaHI cucteMHuM omnepatopom Kanipopunii CAISO, BiAmoBigHO 10 SKUX MpoBaiaepu
HaBaHTAXXCHHS PO3IOAUICHUX CSHEPropecypciB MiHIMAIBbHOI 3araipHOI0 HOTYXHicTIO 0,5 MBT MoXyTh OpaTn
y49acTh B AISTBHOCTI eekTpoeHepreruaHoro puHky Kamigopaii. CAISO — mepmmii cuctemuntii oneparop B CIIA,
SIKUH BUKOPHCTOBYE 1HTETPOBaHY HABAHTAXKCHHS PO3MO/IiICHUX eHepropecypcis [18].

Ha nymky excreprtiB, HOCHTh HEPCICKTHBHHUM € PHHOK COHSYHHMX Oarapeil 3 aKyMyJsiTOpOM MJIs
MOOYTOBOTO 3aCTOCYBaHHS OJHMM a00 HEBEIMKOIO TPYIOIO CIIOXKMBAUiB, SIKI Pa3oM yTBOPIOIOTH TakK 3BaHY
HaHOMepexy (nanogrid).

O00pOT HAaHOMEpEX COHAYHHMX OaTapeil 3 akymysstopoMm ckiaB 1,2 mupa. mon. CIIA B 2015 pomi i
Bupocte a0 23,1 mupa. poa. CIHA B 2024 porui. BiamosinHo 10 ornsay punky Navigant HaiOULIbIe HAHOCETI
nommpeHi B €Bporti 1 TakoX OYIKyeThest X OypxiuBe 3poctanus 1o 2024 poxy (3 184,4 MBt B 2015 no 4272,1
MBT 1o 2024 poxky).

Haiiycnimninn kommaii, mo mnpaiorots B nanid obnacti: Tesla and SolarCity, SunPower, Sunrun,
Gildemeister, LG Chemical, DC System Pioneers, E3 / DC, Green Charge Networks, Ideal Power, Sunverge,
Timber Rock Energy Solutions, Alectra Utilities [19 — 23].

B €C He icHye 3aK0OHO1aBUOTO 200 3araJIbHONMPHHHATOTO BU3HAYEHHS «prosumer» i BIaCHOTO BHPOOITKY
eHeprii, mpote JupextuBa no eneproedpextuBHOCTI Bix 25.10.2012 (Energy Efficiency Directive 2012/27 / EU),
JupekTHBa mpo BigHOBIIOBaNEHY eHepreTuky Bim 23.04.2009 (Renewable Energy Directive 2009/28 / EC) ta
Komronike €Bpokomicii po AepxaBHy HiITPUMKY 3aXHCTy HAaBKOJHMIIHBOTO CEPENIOBUINA TA CHEPreTHKH Ha
2014-2020 pp. Bixg 28.06.2014 (Guidelines on State aid for environmental protection and energy 2014-2020)
MICTSTh IOJOKEHHS NPO Mayli BUPOOHUKH enekTpoeHeprii. Y TpaBui 2016 poky €Bponeiicbkuii [TapmameHt
BU3HAB HEOOXIHICTh PO3POOKH BU3HAYCHHSI «Prosumer» i HOBUX 3aKOHOJIABYMX HOPM JUTS 3aJTy4EHHs IHBECTHILi it
B PO3BUTOK BUPOOHMIITBA EJIEKTPOSHEPTIT ISl BIIACHUX TOTPED, sSIKE € BAKIIMBUM €JIEMEHTOM B JIOCSATHEHHI 1IiJIel
€C 3 BJE.

Ha nymky Eurelectric, Burigse po3apiOHe HIHOYTBOPEHHS ISl «prosumer», 3a0e3reuuTh 1HBECTHII B
poO30cepeKeHy €HEepreTHKy 3 OOKy CHOXHBadiB, WiTKI 3aKOHOJABUI PaMKH JO3BOJIATh YYaCHHKAM DPHUHKY
3aIlyCKaTH HOBI IMOCIYTH IS TOTIOMOTH «prosumer» HaiO11pI1 e()eKTUBHO BUKOPHCTOBYBATH BJIACHI T€HEPYIOUi
ycTtaHOBKH. «Prosumer» moBuHHI OyTH iHTErpOBaHI B pHHOK HA PIBHUX YMOBAX 3 IHITMMH T'€HEPaTOPaMH SHEPTii,
X eHepris MOBHHHA MPOIABATHUCS 32 PUHKOBOIO LiHOIO [24].

B €C € kimpka cxeM KOMIEHCAIll «prosumer», cxoxux 3 BumaramMu mo BJIE, y Tomy umcni, «3eneHi
Tapuduy», ayKIiOHH 1 yhcTe BUMiptoBaHHs. Cucrema ynctoro BuMiproBants (Net-metering), BIANOBIHO 10 SKOT
CIIOXKMBAu OIUIAUy€ EJIEKTPOSHEePreTUUHIil KOMIaHIl TINBKM DI3HUII0O MDK CIIOKUTOT 3 MEpexi eHepriero i
eHeprieto, BianyiieHol B Mepexy. ToOTO HaJJIMIIOK eHeprii, BUPOOJICHOT CIIOKKUBAYEM, BiAITYCKAETHCS B MEPEKY
i Moke OyTH TOBEpHYTO (CHOXWTO) MPOTATOM IEBHOTO INepiofy dacy (TOAWHY, A€Hb, MiCAllb, Pik), Mepexa
BHKOPHCTOBYETHCS SIK aKyMyIsitop [25].

Maii0yTHe eHepreTHKH, Ha AYMKY KOHCANTHHroBoi kommaHii Frost & Sullivan, Bu3HagaeThcs Tpboma
CIIOBaMH <«IIJDKWTANI3alis, AEUeHTpami3alis, aekapOoHi3alis». 3 TOBCIOJHMM 3acCTOCYBAaHHSAM LU(POBUX
TEXHOJIOT1H 3pocTae B3aeMO/Iist iHQpacTpyKTypHHUX cHCTEM OyaiBesb, OyAWHKIB, aTa-LEHTPIB, IPOMUCIOBOCTI Ta
caMoi eNeKTpoMepeXki — BiJ eJeKTpocTaHuii 1o croxuBaya. EQEKTHBHICTH JOCATAETBCS 3a PaxyHOK
JIBOCTOPOHHBOTO OOMiHY eHepriefo 1 iH(poOpMalli€l0 uepe3 4YHCIEHHI NporpamH, MOOUIbHI JONATKH, SKi
3'IBIISIFOTHCS HA pUHKY [26].
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ITommpenns [aTepHeTy pedel, NMpUCKOpPEeHEe MOBCIOJHUM MPOHUKHEHHAM MOOITBHMX 1 aHAiTHIHHUX
TEXHOJIOT1H, T03BOJIsIE TEHEPYBATH Oijibliie 3a0e3MeueHHsT BUCOKOI epeKTUBHOCTI. ONTUMI3alLlisi eHEPrOCUCTEMH i
TEXHOJIOTIYHOTO MPOIECY POOUTH MOTPEOU OB MOB'SI3aHIMH, & MOMUT — S(HECKTHBHUM.

Y CHIA, HaBiTh 3a HaWOULIBII CTPUMaHUM [POTHO3aM, 3arajbHa BCTAHOBJICHA MOTYXKHICTb
PO30CEepEeKEHIX EHEPropecypciB MOTPOIThCs B HaiOmwkvi 10 poKiB, BINMOBIMHO, IX BIUIMB Ha MEPEXKy 1
eHeprocucreMy Oyne BaKKO ITHOPYBaTH. YCTaHOBKA «IHTEJEKTyallbHUX» I1HBEPTOPIB 3HAYHO 30LIBIIyE
MOXIIMBOCTI PO30CEPE/IKEHIX EHEPropecypciB, TOMy OCHOBHOIO METOI0 Ha HaWOMIK4Mil yac € OIliHKa BCiX
mepesar ix iHTerpartii B eHeprocucteMy. PaHimre eHeprokomiraHii BHKOPHUCTOBYBAIN Ha BETUKUX PO30CEPEIKEHIX
€HEepProyCTaHOBKaX OJIOKH 3 AWCTAHLIHHIM TEPMIHAIIOM JUIS B3a€MOJIl 3 IICHTPAIHHOIO CHCTEMOIO KOHTPOIIO i
300py manux. Temep Bce wacrime BukopucToBytoThCsI DERMS (Distributed Energy Resource Management
System), ski mpencTaBIAIOTE 00010 OyIb-SKi KOMIUIEKCHI IPOTPaMHi PillleHHS 3 KepyBaHHS pO30CepeHKEHUMH
eHeprool'eKTaMu pi3HOI MOTYKHOCTI Bix pisHMX BupoOHKKIB [13. [liBHIuHOaMepuKaHCHKHK puHOK DERMS, 32
JesKAMH mporao3am, nocsrae 110 mia. gon. CHIA mo 2018 roxy [27].

Texuomnorii DERMS nouanu 3'seistucs B 2014 poui i nauine HaOUPatOTh «CHIY» 32 PaXyHOK PO3BUTKY i
MIIBUILIEHHS JOCTYITHOCTI PO30CEPEIKEHUX EHEProo0'eKTiB, MEpPII 38 BCE COHAYHUX YCTAHOBOK Uil TOOYTOBOTO
BUKOPHCTAHHSL.

Kommnanii — po3poOHMKM IHHOBaliMHUX IJIaTGOPM aKTHBHOTO KEPYBaHHS PpO30CEPEIKCHUMHU
enepropecypcamu (Blue Pillar, Enbala, Viridity, Innovari, Powerit Solutions) 3Haxoa4ThCs B HOCTIHHOMY MOIIYKY
MapTHEPIB Ha PiBHI CHEPreTHYHHMX 1 KOMYHAJIbHMX KOMIIaHIM JUIs TECTyBaHHs 1 YCTAaHOBKM CBOIX Iporpam,
3Maralo4uch IIpH LbOMY 3 KOMIIaHIsIMH, 1[0 HA/IAl0Th TOCIYTH 3 KepyBaHHs crioxkuBaHHsM (EnerNOC, Comverge),
i eneprocepBicHuMu kommnaHissmu-rirantamu (Honeywell, Schneider Electric, Siemens, Johnson Controls / Tyco),
AKi aKTHBHO aJIallITyIOTh CBOI MPOTpaMHy 3 KepyBaHHS «BEINKUMM» €HEPrOCUCTEMAaMH JI0 MikpoMepex [28].

Ha mouarky 2017 poky kommaHis Siemens 3amyctiina BracHy DERMS, mo ckimanaetses 3 mporpam 300py
1 HaJlaHHS JaHUX 1 Bi3yaji3allii eHeprocHCTeMH BiJl TUTAHYBaHHS IIO TPOTHO3YBAaHHS. 32 OCHOBY B3siTa poboTa
Siemens B o6acTi Mikpomepex (agantauis [13 cucremu kepyBaHHs Spectrum 7) i ciBpOOITHUIITBO 3 KOMIIAHI€I0
Utilidata.395 MacmraboBana nporpama EnergylP o0'ennye Ha oquiil ruiatdopmi kepyBaHHsS pO30CEPEIKEHUMH
pecypcamu, MOXIIMBOCTI BipTyalbHOI €IEKTPOCTAHIIl 1 KepyBaHHs MONKTOM B PEALHOMY 4aci 1 3 «XMapHO»
TexHOJOTi€r0 [HTepHeTy peueii [29].

HaiivyacTime kommaHii-riraHTH KyIyIOTb OKpeMi MNpOrpaMH y CTapTamiB 1 MPOJAIOTh iX B CKJIAAi
KOMIUIEKCHHX pimenb. Hanpuknan, komnanis ABB Britrounna 1o cknany csoei DMS nporpamuy miatdopmy
Symphony kaHamcekoro crapramy Enbala. Ilmatdopma Symphony arperye Bemmka KiTBKICTh THYYKHX
PO30CepeKEeHIX CHePropecypeiB (HAKOMMIyBadi eHEepril, KepyBaHHS MOMUTOM, IHTEIEKTyalbHi iIHBEPTOPH) IS
KepyBaHH: B peaJbHOMY Yaci HaIpyrolo, pe3epBHOI MIOTYXKHICTIO, crioxkuBanHAM [30].

CucteMu KepyBaHHS PO30CEpPEDKEHHX CHEpropecypciB OyqyTh CTaBaTH M€ CKJIAAHIMINMHM, HaJAI0Ud
EHEeProcrokKuBayaM i eHEPrOKOMITaHisIM HOBI MOXIMBOCTI Ta pyHKII. 3a mporro3amu kommnasii Enbala, mo mipi
Mepexoy BiJl AEMOHCTPALIfHUX MPOEKTIB JI0 ITOBCIOJHOTO 3aCTOCYBAaHHS CHCTEMH KEpyBaHHS NPOWAYTH TpH
eTary.

[Mepinii eram: MOIIMPEHHS CHCTEM aKTHBHOTO KEpPYBaHHS pPO30CEPEKEHUMHU EHEepropecypcamu 3
«IHTEJIEKTyaJbHUMM)» IHBEPTOPAMH JJIsl KEPYBaHHS HAIPYTolo, IO JO3BOJUTh BUITH 32 20% pHHKY, SKi OesKi
€HeproKoMIIaHii BiABOASATH AJ1s cOHsiuHOI eHepreTrku B CILIA. [HBepTOpH MOXKYTb i IBUIIUTH 3IaTHICTh MEPEXKi
IHTErpyBaTH po30cepekeHi eHeprood'eKTH 1 JONOMararoTh BIIOPATUCS 31 3HU)KEHHSIM HAIPYTH.

Jpyruii eram: nepexin KepyBaHHsS PO30CEPEIKCHUMH €HEPrOpecypcaMy B PyKH ollepaTopa Mepexi Uit
BHUKOPHUCTAHHS PECYPCiB CIIOKUBAUiB MIPY BUPIBHIOBaHHI pOOOTH MEpEKi.

Tperiii eram: 3a0e3nedeHHs POOOTH BCi€i eHEPrOCUCTEMH (BEIMKUX SIIEKTPOCTAHIIIH 1 MepexKi) B HAlOLIbII
ONTHMAJILHOMY PEXUMI 33 paXyHOK BUKOPHCTaHHS PO30CEPEPKEHNX CHEPropecypeiB.

ITpn xapTHHI PUHKY, IO YCKJIQJHIOETCS, 3aBIAHHAM PETYJIITOpa € CTBOPEHHS MiHIMaIbHUX CTaHIAPTIB
MOBEIHKY Cy0'€KTIB PHHKY JUIs1 3a0e3MeveHHs cTablIbHOCTI Ta Oe3MeKn POOOTH CHEPrOCUCTEMH, B TOMY YHCII
NpY Ha(3BUYAWHUX CUTYyaIlisix abo kideparaku. [31]

VY 3BiTi bpurancekoro anamituuHoro arentcrBa Green Alliance mpo MOXJIMBI HACHiJKH 3pOCTaHHS
«IeLIEHTPAJII30BaHOT» EHEepPreTHKU JaHi peKoMeHJalii 3 po3poOKH Ta NMPHUHHSATTS BIANOBIAHUX CTpaTEridHUX
pimrens. Ilepmr 3a Bce, HAaroJomIyeTbcs HAa HEOOXITHOCTI CTBOPEHHS IIOBHICTIO HE3ale)XHOI HamiOHAJIBHOI
CHCTEMHOT'0 OIlepaTopa, OCKLIBKY JOUipHs KOMITaHis B cKiIaai xoiauHry National Grid, sik paHime 3anponoHyBas
O6putancekuii peryisrop Ofgem, He 3MOke BopaTHcs 3 podiaeMamu, o BUHUKaTh. Kpim Toro, Green Alliance
BKa3zye Ha HEOOXIJHICTh AEp>KaBHOTO CTHMYJIOBaHHS Tally3eBHX IIPOEKTIB IO arperaumii Ta aBTOMaTH3arlil
KepyBaHHS Mayioi TeHepali€lo, OUIbII MIMPOKOro BHKOpHUCTaHHS MoxJiuBocteil DR, mo, B cBoio uepry,
noTpeOyIoTh PO3POOKU Ta BIPOBAHKEHHS OOOB'S3KOBHX Taly3eBUX CTAaHAAPTIB, MO 3a0€3MEUyI0Th CYMICHICTh
Smart-TexHoJIOoTiH, 3aCTOCOBYBaHUX cHOXuBayamu [32].

3 TOUKM 30py MOXJIMBOTO €(eKTy NpH BIPOBaKeHHI nporpam DSM Ha perionansHOMY piBHI mpH
3aCTOCYBaHHI HEINPSMHX METOJIB, CTHMYJIOETHCS HE JIMIIE E€KOHOMIYHUHM PO3BHUTOK, alle ¥ MiJABHILYETHCS
€KOJIOTIYHA Ta eHepreTHYHa Oe3reKa, CTBOPIOIOTHCS YMOBH JUIsl PUHKOBUX mepeTBopeHb. 11lo 10 jokansHOTOo
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e(heKkTy BapTO 3a3HAYNTH 3HWKCHHS TOTpeO y OYAIBHHUIITBI HOBHUX EHEPTEeTUYHUX OO’ €KTIB Ta IIiJABHIIEHHS
3arajJbHOTO PiBHS Ha/AiHHOCTI eHepro3ade3neyeHHsl.

B ykpalHCBKMX peanisiX MUTaHHs IMIUIEMEHTalii KpalluX CBITOBUX MPAKTHK 3 BIPOBAKECHHS MPOrpam
KEpYBaHHS TOMMTOM 3aJIMIIAETHCS BIAKPUTUM. Ha TIIi HOBOT CTPYKTYpH PUHKY €JIEKTPUYHOI eHeprii, J0AaTKOBI
KOHKYPEHTHI IIepeBaru Juisi eHepreTHYHUX KOMIaHii Ta (hiHaHCOBOI BUTO/U IS CIIOKUBAYIB € MEPCIIEKTHBHUM
(hakTOpOM PO3BHUTKY /ISl HOBUX Ta IMIIEJIEMEHTOBAHHUX IIPOTPaM 3 KEPYBaHHS ITOIIUTOM.
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WORLD PRACTICE OF DEMAND SIDE MANAGEMENT
PROGRAMS IMPLEMENTATION MECHANISMS

The article analyzed the development and best worlds practices in implementation of demand side
management programs. The results of the European Union Commissions, the Federal Commission on Energy
Regulation, the International Energy Agency, and others reports are presented.

Despite significant differences in the production-organizational structure of energy systems in different
countries, methods for controlling the activity of energy companies and pricing, the mechanisms of local energy
systems functioning must provide the appropriate volume of generating capacity on the basis of expected consumer
demand and regime requirements to reserve level with the market pricing mechanism to maintain balance and
lower energy losses.

Analysis of demand side management programs implementation effects proved that the implementation of
such programs at the regional level through the application of indirect methods stimulates not only economic
development but also enhances environmental and energy security, creates conditions for market transformation.
From the regional level point of view, possible effect of the DSM programs implementation, the use of indirect
methods stimulates not only economic development, but also enhances environmental and energy security, creates
conditions for market transformation. As for the local effect, it is significant reduction of the new energy facilities
construction needs and the increase of the overall level of energy supply reliability. Distributed energy resources
management systems will become even more complex by providing new opportunities and functions for energy
consumers and energy companies.

In Ukrainian realities, the issue of implementing best world practices in the field of demand management
programs remains open. Against the background of the new electricity market structure, additional competitive
advantages for energy companies and financial benefits for consumers is a promising development factor for new
and impelled demand management programs.

Key words: Smart Grid, Power Supply, Energy Efficiency, Demand Management, DSM.
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