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1. YripaBiHHS €71eKTPOCIOXMBaHHSIM 3aKJIaIiB BUIOI OCBITU 171 MiJBUILIEHHS IX €Heproe(peKTUBHOCTI

2. Management of electricity consumption of higher education institutions to improve their energy efficiency

Pedepar:

1. Y puceprauiiiziil po60oTi BUpillIeHO HAYKOBO-TIPUKJIaiHE 3aBIJAHHS MOAAJBLUIOIO PO3BUTKY TEOPETHUKO-
METOAVNYHUX MOJIOKEHD i MPaKTUYHUX peKOMEeHAAlill 00 MiIBUILleHHS eHEProedEKTUBHOCTI CUCTEM
eJIeKTpo3abe3neyeHHs 3aKkuaziB Buioi ocsitu (3BO), sike IPYHTYeThCS Ha Y OCKOHAJIEHH] HASIBHUX i pO3po61i
HOBUX YIIPaBJIiHCBKUX MOJI€JIEN Ta TEXHIYHUX PilllEHb IIJIIXOM OLIiHIOBAaHHS PiBHIB €JI€KTPOCIIOXKUBAHHS i
3MEHIIEHHS BTPAT €JIEKTPOEHEPTil y BHYTPIIIHIX Meperkax Ha OCHOBI MOHITOpUHIY. HaykoBa HOBU3HA OTPMMAaHUX
pes3yJsbTaris: 1. Briepiie 3arporoHOBaHO METOJ, aHaJli3y PiBHIB €JIEKTPOCIIOKMBAHHS 3 YpaXyBaHHSIM OCOOJINBUX
1epioiiB OCBITHBOTO IIPOLIECY, CE30HHOCTI Ta MiABUILEHHS PiBHS €(PEKTUBHOCTI BUKOPHCTAHHS ayAUTOPHOTO
doHIy, 1110 N03BOJIMJIO OTPUMATU MaTeMaTHUYHi MoZieJti 1715 TIJIaHyBaHHS BUTpAT Ha ejleKTpo3abesneueHHs 3BO; 2.
JicTany nojanpioro po3BUTKY MaTEMATUYHI MOJeJli IPOrHO3yBaHHS MIUTOMOTO CIIOKMBAHHSI €JIEKTPOEHeprii
ob6'extamu iHPpacTpykTypH 3BO 3 ypaxyBaHHSIM KJlacy eHeproedeKTUBHOCTI OyZiBesib, 0 T03BOJINIIO TOCTOBIPHO

OLIiHIOBATH PiBHi €JIeKTPOCIIOKMBaHHSI Ta 3[1iMICHIOBATU TEXHIKO-€KOHOMiYHEe OOI'PYHTYBAaHHSI BIIPOBAIKEHHSI



napa’sesibHUX aKTUBHUX (iNIbTPIB 171 3MEHILIEHHS BTPAT y €JIEKTPOTEXHIYHMX KOMILIeKcax iHppacTpykrypu 3BO; 3.
OTpumaHi HOBI aHaMITUYHI BUPa3y [JIsI CKJIAI0BOI [IOBHOI ITOTYXHOCTI Tpr(a3HOI YOTUPHUIIPOBIAHOI CUCTEMU
€JIEKTPO’KUBJIEHHS, SIKa 3yMOBJIEHA OCHOBHOIO FAPMOHIKOIO CTPYMY HEUTPaJli Ta IOTYKHICTIO CIIOTBOPEHHS 3a
BiZJOMMMU 3HaYEHHSIMU aKTUBHUX Ta PEAKTUBHUX MTOTY>KHOCTEN OKpeMuX (a3, sIKi BUKOPUCTaHI [1J1S1 PO3PaXyHKY
IOJATKOBUX BUTPAT €JIEKTPUYHOI €Heprii B €JIEKTPOTEXHIYHUX KOMIUIeKcax iHppacTpykTyp 3BO 6e3 3MiHu
METpOJIOTiyHOi 6a3y; 4. YIOCKOHAJIEHO CIIOCiO KepyBaHHS NlapajleJlIbHUM aKTUBHUM PinbTpom TpudasHoi
YOTHAPHUIIPOBIAHOI CUCTEMU €JIEKTPOIIOCTAYaHHS, SIKUH Bifjpi3HSE€THCS 30iIbIIEHHSIM IHTEPBay OCEpPEeLHEHHS
MOTY>KHOCTI HaBaHTA>XXEHHSI Ta HANIPYT KMBJIEHHS 10 TPUBAJIOCTI IE€PiOy 3MiHM HaBaHTaKEHHS, IO 03BOJISIE
Malike BIBiUi 3MEHIIMTH BTPATU B 3aJI€5KHOCTI Bif, Gopmu 3MiHU rpadiky aKTUBHOI IIOTY>XHOCTi HAaBaHTaKEHHS.
OpeprkaHi pe3yJbTaTy Jajiy 3MOTY LIJIIXOM MOZEJIIOBAHHS BUKOHATY IIPOTHO3HE OLHIOBAaHHS PiBHIB
€JIEKTPOCIIOXXMBAHHS i IEPEBIPUTH iX LOCTOBIPHICTD, IOPIBHIOIOYY iX 3 JAHUM CJIy’KOU €HEPrOMEHEIKMEHTY
YHIBEPCUTETY 3a NonepenHi poKU. BUKOpUCTaHHS pe3y/bTaTiB MOLEII0BAHHS 403BOJIsIE PO3POOIISTH METOINYHI
PEeKOMeHAllil 010 BIPOBAI)KEHHSI KOMILJIEKCY €HEPTrOOIAIHUX 3aX0/IiB B OCBITHbOMY 3aKJIaJli 3 ypaxyBaHHSIM
icHy1040] iHKeHepHOI iHPPACTPYKTYpH Ta NiABUILNUTY €(PEKTUBHICTb YIIPABJIiHHS €JIEKTPOCIIOXUBaHHAM. Kito4oBi
CJI0BA: 3aKJIaJl BUIIOI OCBITH, YIIPABJIiHHS €JIEKTPOCIIOKMBAHHSIM, MOZEJIb €JIEKTPOCIIOKABAHHS, TOTY>KHICTb BTPaT,

napasesyibHUN aKTUBHUM QinbTp 3 HAKONIMYyBaueM eHeprii, eHepromeHeI>KMEeHT.

2. The scientific novelty of the obtained results and the provisions submitted for defense is the deepening of
existing, development and substantiation of new approaches to power management and reduction of electricity
losses in the electrical infrastructure of higher education institutions to improve their energy efficiency. The
findings of the research are as follows: 1. For the first time the method of the analysis of levels of power
consumption taking into account special periods of educational process, seasonality and increase of efficiency of
use of an auditory fund is offered that allowed to receive the mathematical device for planning of expenses for
power supply of institution of higher education; 2. Mathematical models for forecasting specific electricity
consumption by institution of higher education infrastructure objects were further developed taking into account
the energy efficiency class of buildings, which allowed to reliably assess electricity consumption levels and provide
feasibility study for the introduction of shunt active filter to reduce losses in institution of higher education
infrastructure; 3. New analytical expressions are obtained for the component of full power of three-phase four-
wire power supply system, which is due to the main harmonic of neutral current and distortion power according
to known values of active and reactive powers of separate phases, which are used to calculate additional electricity
bases; 4. The method of controlling a shunt active filter of a three-phase four-wire power supply system has been
improved. The practical significance of the obtained results of the work is to improve the methods and means of
managing the modes of electricity consumption to increase the energy efficiency of electrical complexes of the
infrastructure of higher education institutions. The use of simulation results allows developing methodological
recommendations for the implementation of a set of energy saving measures in the educational institution, taking
into account the existing engineering infrastructure and increasing the efficiency of electricity consumption
management. Keywords: institution of higher education, power management, power consumption model, power
losses, shunt active filter with energy storage, energy management.
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