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Pedepar:

1. Inceprauifina po60Ta IpUCBsIYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TEXHIYHOI 3a4a4i MifgBuIneHHs e(peKTUBHOCTI
VIPaBJliHHS CIIOKMBAaHHSM €JIEKTPUYHOI €Heprii yepes3 pearyBaHHs1 Ha IOIUT, 30CEPEIKYI0UNCh HAa PO3POOLI
METO/IiB Ta 3ac06iB onTHUMi3alii 06¢csAriB i rpadikiB CIOKUBAHHS 1J1 3HVDKEHHS [TIKOBUX HABAaHTaXXEHb Ta
30ibIIIEHHS pecypciB 1151 6ajlaHCyBaHHS eHepreTUdHoi cucteMu. O6’eKT NOCTIIKEeHHS — IIPOLIeCH CIIO>KUBAHHS
€JIEKTPUYHOI €HEPrii B eHepreTuyHin cucteMi. [IpegMeT fociigpkeHp — napameTpu PEXUMIB CII0>)KMBaHHS
€JIEKTPUYHOI eHeprii MoOyTOBMMU BOJOHArpiBauamu sl 6ajlaHCyBaHHS IIOTY>KHOCTI B €eHepreTUyHil cuctemi. Meta
pO6OTH — PO3POOKA KOMILIEKCHOTO MiIX0AY IO BUOOPY NapaMeTpPiB PEXXUMIB CIIOKMBAHHS €JIEKTPUYHOI €Heprii

1o0yTOBMMH BOZOHArpiBauaMu Ta ix arperoBaHux Ipyll AJisi 6ajlaHCYBaHHS €eHEPreTUYHOI cucTeMu. 3a



pesyJbTaTaMu SOCIIIKEHHS OTPMMAaHO HACTYIHI HayKOBi pe3ysbraty: 1. OTprMaiu nojabllini pO3BUTOK
HayKOBO-METOJ0JIOTiYH] [TOJIO’KEHHS YIIPABJIiHHS CIIOKMBAaHHSIM €JIeKTPUYHOI eHeprii T06yTOBUMU
BOJIOHArpiBauaMu 3 ypaxyBaHHSIM TE€XHIKO-€KOHOMIYHUX KpUTepiiB ix poboTu 111 GopmyBaHHs rpadiky HaaHHS
IIOCJIyT Ha 6aJIaHCYI0YOMY PUHKY €JIEKTPUYHOI €Heprii YKpaiHu arperaTropom, 1o J03BOJIsI€ MigBUIIATA
edexTuBHicTb 6anancyBanHs OEC Ykpainu. 2. Bnepiie TeopeTuyHO 06 PyHTOBaHI KOMIIJIEKCHI IapaMeTpy PeKUMIB
po6otu EHB Ta napameTpu ckjasy NopTdesnto arperatopa, o BifpisHSAIOThCS BpaXyBaHHSIM €HEProedeKTUBHOCTI
Ta KOM(OPTY KOPUCTYBAHHS, SIKi JO3BOJISIIOTh BU3HAYATU MOXJIMBICTb 3ayueHHs1 EHB 1o pisHOBUIY yIIpaBiiiHHS
CIIO)KMBAHHSIM €JIEKTPUYHOI €HEPrii «pearyBaHHs Ha [ONUT». 3. Briepiue 3anpornoHoBaHO METO]], BUSHAUYEHHS
[IapeTo-olTUMAaJIbHUX TeMIlepaTypHUX ycTaBok EHB, mo BinpizHseThcs BpaxyBaHHSIM cTpaTudikalii Temneparypu
BoaM y 6aky EHB, sxuit no3Bosisie migrpumyBaTu eHeproedektrusHicTs pobotu EHB Ta komdopT crioxxusaua. 4.
OTpumarna nojganbinil PO3BUTOK iMiTallilHa MOZEJ/b YIIPABJIiHHS €JIEKTPOCHOXMBAaHHIM EHB misixoMm BpaxyBaHHS
IIPOCTOPOBO-4YaCOBOI MHAMIKU Tel1oBUX npouecis B EHB Ta noBeiHKOBUX 0COOIMBOCTEN iX BUKOPUCTAHHS, IO
Z03BOJIAJIO MiIBUIIUTY €(PEKTUBHICTb GOPMYBaHHS 3asIBOK arperaTopomM Ha 6alaHCyl04OMy PUHKY €J1IeKTPUYHOI
eHeprii. [IpakTH4He 3HaYEHHSI OTPUMAaHUX Pe3yJbTaTiB [1J151 €JIEKTPOEHEPreTUYHOI rajly3i 10JIsIrae B HACTYITHOMY: 1.
Bu3HaueHO BIIJIMB CE30HHMX Ta KJIIMaTUYHUX (PAKTOpPiB Ha poboTy EHB sk pecypcy pearyBaHHs Ha [OIUT Ta
BCTAHOBJIEHO, 1I0 BEJIMYMHA MTOTEHIIialy THYYKOCTI CIIOKMBAaHHS €JIEKTPUYHOI €HEPril MOKe 3MiHIOBAaTHCS B MeXax
1o =70 % Bij cepeHbOro piBHSA. 2. BUKOHAHO OLIiHKY CTPYKTypU napKy nooyrosux EHB B VkpaiHi Ta Bu3HaueHo ix
arperoBaHui NOTEHLall, 0 CTAHOBUTD 6J1M3bKO 3 'BT peryb0BaHOro HaBaHTaXXEHHS, IPUAATHOrO [1J1 YYacCTi B
IIporpamax pearyBaHHs Ha nonur. 3. Po3po6seHo Ta peasizoBaHO [OCIiIHY YCTaHOBKY Ha OCHOBI T€XHOJIOT
IHTepHeTy peueil, sika 3abe3nednsia 301MpaHHs BUCOKOYACTOTHUX eKCIIepUMeHTaIbHUX AaHux poboty EHB
IIPOTSITOM IIOHA[, ABOX POKIiB, @ PE3YJIbTaTH €KCIIEPUMEHTY ONPUJIIOAHEHO Y BiTKPUTOMY AOCTYIII AJ1s1 TOJAJIbIINX
IOCIIiIKEHDb Ta IIPAKTUYHOTO 3aCTOCYyBaHH. 4. OTpyMaria ogablivi pO3BUTOK apXiTEKTypa OpraHisauiiHo-
TexHiyHOi iHDpacTpyKTypu arperatopa, 1o Bifpi3HSIETHCS AETATi30BAaHUM BPaxyBaHHIM OCOOJIMBOCTEN B3aeMOJIl 3i
BCiMa y4aCHMKaMU PUHKY €JIeKTPUYHOI eHeprii, Ka 03BoJIsl€ LIMPOKE 3aTy4eHHSs IOOYTOBUX CIIO>KMBAYIB 3
BOZOHAarpiBayamu 0 yNPAaBIIiHHA CIIOKABAHHA €JIEKTPUYHOI €HePrii. 3a pe3ysbTaTaMu OCiIKEHHS MigTBEPIKEHO

TEOPETUYHY Ta IPAKTUYHY LiHHICTb PO3POOJIEHNX METOIMK, IO MiATBEPIKEHO aKTaMU BIIPOBAIKEHHSI.

2. The dissertation is devoted to solving a relevant scientific and technical problem — improving the efficiency of
electricity consumption management through demand response, focusing on the development of methods and
tools for optimizing consumption volumes and schedules to reduce peak loads and increase balancing resources of
the power system. The object of research is the processes of electric energy consumption within the power
system. The subject of research is the parameters of electricity consumption modes of household storage-type
water heaters aimed at ensuring power balancing in the power system. The purpose of the work is to develop an
integrated approach to selecting parameters of electricity consumption modes of household water heaters and
their aggregated groups for power system balancing. Based on the research, the following scientific results were
obtained: 1. The scientific and methodological provisions for managing electricity consumption of household
storage water heaters have been further developed, taking into account techno-economic operating criteria for
forming the schedule of service provision by an aggregator in the balancing electricity market of Ukraine, which
improves the balancing efficiency of the Integrated Power System of Ukraine. 2. For the first time, the theoretically
substantiated integrated parameters of ESWH operating modes and the parameters of the aggregator portfolio
composition have been developed, distinguished by accounting for energy efficiency and user comfort, which
enables determining the feasibility of involving ESWHs in demand response electricity consumption management.
3. For the first time, a method for determining Pareto-optimal temperature setpoints of ESWHs has been
proposed, distinguished by accounting for water temperature stratification in the ESWH tank, which allows
maintaining ESWH energy efficiency and consumer comfort. 4. The simulation model for controlling ESWH
electricity consumption has been further developed by considering the spatiotemporal dynamics of thermal
processes in ESWHs and behavioral characteristics of their use, which improves the efficiency of bid formation by
the aggregator in the balancing electricity market. The practical significance of the obtained results for the electric
power industry is as follows: 1. The influence of seasonal and climatic factors on ESWH operation as a demand



response resource has been determined, and it has been established that the flexibility potential of electricity
consumption may vary within +70% relative to the average level. 2. The structure of the household ESWH stock in
Ukraine has been assessed and their aggregated potential has been determined as approximately 3 GW of
controllable load suitable for participation in demand response programs. 3. An experimental test facility based on
Internet-of-Things technologies has been developed and implemented, providing high-frequency experimental
data collection on ESWH operation for more than two years, and the experimental results have been published in
open access for further research and practical application. 4. The architecture of the organizational and technical
infrastructure of an aggregator has been further developed, distinguished by detailed consideration of interaction
features with all electricity market participants, which enables large-scale involvement of household consumers
with water heaters in electricity consumption management.
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OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Benoxa l'anuua CepriiBHa

2. Halyna S. Bielokha

KBasigikanis: . t. u., gou., 05.09.12
InenTudikarop ORCID ID: 0000-0003-4277-367X
JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMM iIHCTUTYT imMeHi Irops Cikopcpkoro”



Kopg 3a €IPIIOY: 02070921

Micueanaxo,r.pxeﬂml: npocnekT Bepecrericekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. biinoB Irop BikropoBud

2. Thor V. Blinov

KBasigikamis: n. 1. ., npod., 05.14.01

InenTudgikarop ORCID ID: 0000-0001-8010-5301

JoparkoBa iHdpopmamnist:

IToBHE HaﬁmeHyBaHHH Iopn,zmqﬂoi ocoomu: [HCTUTYT enexTpoauHaMiku HanioHanbpHOI akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417236

Micuesnaxo,r.pxeﬂﬂs[: np. Bepecreiicekuii, Kuis, 03057, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. JanunbueHko Imutpo OsexciioBny

2. Dmytro O. Danylchenko

KBasigikamis: . . 1., gou., 05.14.02
InenTudikarop ORCID ID: 0000-0001-7912-1849
JoparkoBa indpopmamnist:

IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUNA IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Josramok OkcaHa MuKoJjiaiBHa



2. Oksana M. Dovhaliuk

KBasigikamis: x.r.u., goy,, 05.14.02
Inentudikarop ORCID ID: 0000-0003-1994-619X
JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
Bsacue IlpisBume Im'st [To-6aTbKOBI IllesuenKo Cepriit IOpinoBITd

TOJIOBH pajgu

BsacHe IlpisBume IM'st [To-6aTbKOBI [llesuenko Cepriit IOpiioByry

rOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBizasibHMi 3a lli,I[I‘OTOBKy Kisinuyk Brnagucias MuxainnioBuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




