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Mema pooomu. Ananiz ocobiuBocTedl HakonuuyBauiB enekTpo- (EE) 1
terutoeneprii (TE) Ta ix iHpopMamiifHO-TeXHOJIOTIYHOT iHTerpamii Ha 0asi
KOHIICTITY BIpTyalbHUX enekTpoctaniii (VPP) ans BUKOpUCTaHHS y CKIai
o0'emnannx  enektpoeHepretuuanx — cuctem  (OEEC) Tta  cuctem
neHTpaiizoBanoro rerionoctadanus (LITC) B ymoBax nmpiopuTeTHOT0 po3BUTKY
neneHTpaiizoBaHoi reuepauii Big HB/IE.

Pezynomamu. Po3riasiHyTO HOMEHKIATypy 1 MPaKTUKy BHUKOPUCTAHHS
HAaKOMMYyBayviB I’SITH OCHOBHMX BHJIIB, @ CaMe, HAaKOMMYyBaudiB IpaBITAIliHOI,
MEXaHIYHOi, XIMIYHOI, EJIEKTPUYHOI Ta TEeIJIOBOi eHeprii. Jns mnpukiamy
BUCBITJIIOIOTHCSI OCOOJIMBOCTI peaizallii HaKOMU4YyBayiB IpaBiTALlliiHOT eHeprii
Ha ['AEC; MexaHIYHOi - y TIpOCKONIYHUX YCTAHOBKAX, XIMIYHOI — HUIIXOM
CJIEKTPOITI3Y, EIEKTPUYHOI — B elieKTpoakymysstopax Tumy Powerwall "Tecina",
TEIUIOBOT - 'y BOMSIHHX Oakax-aKyMyJsTopaxX, BHCOKOTEMIIEpaTypHHUX
aKyMYJSIIIIHHUX €JIEKTPOIedax, B OrOpOKYBAIbHUX KOHCTPYKIISX Tomio. B
KOHTEKCTI  PO3BUTKY CyYaCHMX 1 TMEpPCIEeKTUBHUX  CMapT  CHCTEM
€HEPronoCTauYaHHs PO3TISHYTO CHelu}iKy BUKOPUCTAHHS CUCTEMU T10pUIHOTO

(OiBaJIEeHTHOTO TC + CJIEKPOTEIIOAKYMYJISIIIIHE OTIAJICHHS )
Teryio3abesneyeHHss Sk kKommoHeHTa VPP. AHamizyloThcsi NMUTaHHS BUOOPY
JTUCKPETHOCTI HakonuuyBaibHUX cucteM EE 1 TE — wmyHinunaasHOTO

(perioHanbHOTO,  KBAapTaJbHOTO), OYIMHKOBOrO  ab0  iHAMBIZYaIbHOIO
(kBapTupHoOTO) piBHIB. Oco0MMBa yBara npuaiasersbes HakonmnayBadam EE 1 TE,
K HalOuIbll e(PeKTUBHUM (3a TIOKa3HUKAMHU JOCTYMHOCTI, HaAIAHOCTI 1
BapTocTi 1 KBT BCTaHOBJEHOI MOTYKHOCTI) Ha TEMNEpIlIHIA Yac 3acodam
akyMyJsiii eHeprii. BuBdeHo nuisaxu iHTerpamii pizHoMacmtabHux VPP Ta
OEEC pi3Horo piBHS.

[Tokazano, 1o peanizamis iHTerpoBaHux Ha 06a31 VPP  konmenty
TEXHOJIOT1H eHeprozadesneyeHHs moTpedye, Hacamrepes;

— I[MKJIIYHOTO MAcOBOTO BHUMIPIOBaHHS 1 Iepenayi 3a JIOIOMOIOIO
0e37pOoTOBOI CEHCOPHOI Mepexi 0ararbox TermIo(i3uYHUX, KIIMATUYHUX
3MIHHUX

— BpaxyBaHHS CHOXHBaHHS (y T.4. CHHXPOHHOTO) 1/abo TeHepari
€Heprii, IONUTY Ha €HEPrito, ONTOBUX Ta JIOBIOCTPOKOBHUX II1H Ha EHEPTOHOCII.

[Ipy upoMy BHHHUKAE psii OaraTornapaMeTpUUYHMX 3a7ad OITHUMI3allii
cymicaoi pobotn OEEC, ITC, VPP BignosigHo no ymoB Ykpainu i/a6o, B
nepcrektuBi, — NTSO-E. LHinmpoBUMH QYHKIISIMH MOXYTh OyTH - OJEp>KaHHS
MaKkcUMajabHOro mpuOyTKy BiacHuKa VPP; BupiBHIOBaHHA 1000BOTO Tpadika
HaBaHTa)XEHb; MiHIMI3aIlisl IPUBEICHUX BUTPAT Ha BUPOOHUIITBO €HEPTIi TOIIIO.

BucnoBku: Posmmpenns 3acrocyBanHs HakomuuyBadiB EE 1 TE sk
KoMnoHeHTiB VPP Mae ciiyryBaTH MOJalbLIOMY MiABHIIEHHIO €()EeKTUBHOCTI


mailto:tnp_books@ukr.net

EEC Ta UTC. Ilpu wupomy ponb HakonuuyBauiB TE moBuHHa
TpancopmyBatucs Bij (GyHKIT criokuBauiB peryiaropiB EEC no BkazaHux
koMrioHeHTiB VPP.
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Objective. Analysis of the features of electric power (EP) and heat power
(HP) accumulators and their information and technological integration based on
the concept of virtual power plants (VVPP) for use in the integrated electric power
systems (IEPS) and district heating systems (DHS) in the context of priority
development of decentralized generation from NRES.

Results. The nomenclature and practice of using storage devices of five
main types, namely, storage devices of gravitational, mechanical, chemical,
electrical and heat energy are considered. For example, the features of the
realization of the storage of gravitational energy at the PSP; mechanical - in
gyroscopic installations, chemical - by electrolysis, electric - in electric storage
batteries such as Powerwall "Tesla", heat - in water storage tanks, high-
temperature accumulating electric furnaces, in enclosing structures, etc. are
highlighted. In the context of the development of modern and prospective smart
power supply systems, the specific of use of a hybrid (bivalent DHS + electric
heat accumulation heating system) heat supply system as a component of VPP
are considered. The questions of choosing the discreteness of the accumulation
systems of EP and HP - municipal (regional, quarterly), house or individual
(apartment) levels are analyzed.

Particular attention is paid to the EP and HP accumulators as the most
effective (in terms of availability, reliability and cost of 1 kW of installed
capacity) at present for energy storage facilities. The ways of integration of
different-scale VPPs and IEPS at different levels have been studied.

It is shown that implementation of integrated on the basis of VPP concept
of energy supply technologies requires, first of all:

- cyclic mass measurement and transmission by the wireless sensor
network of many thermophysical, climatic variables;

- consumption accounting (including synchronous) and / or power
generation, energy demand, wholesale and long-term power prices.

At the same time, a number of multiparametric optimization tasks for the
joint operation of the IEPS, DHS, VPP arise in the conditions of Ukraine and /
or, in the future, NTSO-E. Objective functions can be - obtaining the maximum
profit of the owner of VPP; the alignment of the daily load schedule;
vinimization of the given costs for energy production and other.

Conclusions: The expansion of the use of EP and HP accumulators as
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components of VPP should serve to further enhance the efficiency of EPS and
DHS. In this case, the role of the HP accumulators should be transformed from
the function of the users of the EPS regulators to the specified VPP components.



