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AHOTANIA
bobposnux B. M. YrnpaBiiHHS €JIEKTPOCHOKMBAHHSIM 3aKJIa/IIB BUIIOT OCBITH
JUIS. TABUIIEHHS iX eHeproedekTuBHOCTI. — KBamidikaiiiiHa HaykoBa TMpals Ha
MpaBax PyKOMUCY.

HucepTarist Ha 3400yTTs HAYKOBOTO CTYIEHS KaHAWAaTa TEXHIYHMX HAyK 3a
cnenianbHicTiO 05.09.03 «EnexTpoTexHIYHI KOMIUIEKCH Ta cuctemmu». — KuiBchbkuit
HaIllOHAJLHUM  YHIBEPCUTET TEXHOJOTiM Ta pAusaiiHy, KuiB. — BiHHUIbKUI
HaI[lIOHAJIbHUM TeXHIYHUH yHiBepcuteT, Binnuig, 2020.

HaykoBa HOBU3HA OTPHMMAHHX Pe3yJbTaTiB i OJOKEHB, 1[0 BUHOCITHCS Ha
3aXUCT, TOJISATa€ y MOTJIUONEHHI ICHYIOYMX, PO3BUTKY Ta OOIPpYHTYBaHHI HOBHUX
MiIXO/IB YIPABIIiHHS €JIEKTPOCIIOKUBAHHSIM Ta 3MEHIIICHHSIM BTPAT €JIEKTPOCHEPTii B
CJIEKTPOTEXHIYHUX KOMIUIEKCAaX I1HPPACTPYKTYpH 3akiaiB BHUIIOI OCBITH IS
HiIBUIICHHS X €HEProeeKTUBHOCTI.

B po6oti oTpuMaHo Taki HAyKOB1 pe3yJIbTaTH:

1. Briepiie 3ampomoHOBaHO METOJ aHaMI3y pIBHIB €JIEKTPOCMOKUBAHHS 3
ypaxyBaHHSIM OCOOJIMBUX IMEPIOJiB OCBITHBOT'O MPOIECY, CE30HHOCTI Ta MiIBUINCHHS
e(DEeKTUBHOCTI BHUKOPUCTAHHS ayJaUTOPHOTO (OHIY, IO JO3BOJMUIO OTPHUMATH
MaTEeMaTUYHUI amapart Juisl INIaHyBaHHS BUTpAT Ha enekTpo3adesnedenns 3BO;

2. Jlictamu TMOJajibIIor0 PO3BUTKY MaTEMAaTHYHI MOJENl IMPOTHO3YBaHHS
MUTOMOTO CIIOKMBAaHHS elieKTpoeHeprii o00’ekramu  iHpacTpykrypu 3BO 3
ypaxyBaHHSIM KJIacy €Heproe(eKTUBHOCTI OyAiBedb, IO TO3BOJHIO JTOCTOBIPHO
OI[IHIOBATH PIBHI EJNEKTPOCTOKMBAHHSI Ta 3/IHCHIOBATH TEXHIKO-CKOHOMIYHE
OOTpYHTYBaHHS BIPOBA/DKEHHS TMapajelbHUX aKTUBHUX (PUIBTPIB I 3MEHIICHHS
BTpAT Yy EJICKTPOTEXHIYHUX KOMIUIEKcaxX iHPpacTpykTypu 3BO;

3. OTpuMaHi HOBI aHAJITUYHI BHpa3W IS CKIAJOBOI TMOBHOI MOTYXKHOCTI
Tpuda3HOi YOTUPUPUNIPOBITHOT CHCTEMH EIEKTPOKHUBIICHHS, SKa 3yMOBJICHA
OCHOBHOIO TAPMOHIKOIO CTPYMY HEHTpasi Ta MOTYKHICTIO CIIOTBOPEHHS 32 BIIOMUMHU

3HAQYEHHSIMU aKTUBHUX Ta PEaKTUBHUX MOTYKHOCTEH okpemux (a3, siki BAKOPUCTaHI



3

Ui PO3PaxXyHKY TOJATKOBUX BHUTPAT EJIEKTPUYHOI €HEprii B ENEKTPOTEXHIYHHX
koMmIuiekcax iHppactpykryp 3BO 0e3 3MiHu MeTpoJioriyHo1 6a3u;

4. YIOCKOHAJEHO CIOCI0 KepyBaHHS NapajieJbHUM aKTUBHUM (LIBTPOM
Tpu(a3zHOi UYOTUPUIIPOBITHOT CHUCTEMHU €JIEKTPOINOCTAYaHHS, SKUH BIIPIZHIETHCS
30UTBIIEHHSIM IHTEpBAJly OCEPEIHEHHS TMOTY>KHOCTI HaBaHTAXKEHHS Ta HamNpyr
YKUBJICHHS 1O TPUBAJIOCTI MEPioAy 3MIHM HaBAaHTaXKEHHS, 1110 JI03BOJISIE Mailke BIBIU1
3MEHIIUTH BTPATU B 3aJIeXKHOCTI B (popmu 3MiHM Tpadiky aKTUBHOI MOTYKHOCTI
HaBaHTAKEHHSI.

I[IpakTH4yHe 3HA4YeHHs] OTPHUMAHHX Pe3yJbTATiB poOOTH TMoONATaE Y
BJOCKOHAJICHHI METO/AIB Ta 3aco0iB yNpaBIiHHA pEXKUMaMU  CIOKHWBAaHHS
CJIEKTPUYHOT €Heprii s MIABUIICHHS EHEeProe(EeKTUBHOCTI EIeKTPOTEXHIYHUX
KOMIUIEKCIB IHPPACTPYKTYpPH 3aKIaA1B BUILIOT OCBITH.

Ha ocHOB1 MHOKMHHOT'O PErpeciiiHOro aHami3y y MOEAHAHHI 31 CTATUCTUYHUMU
MeToAaMHu Po3pOoOJIEHO Ta JOCIIHKEHO MaTeMaTUyHi Mojieni (6a30Ba Ta pO3IIMpPEHA)

€JICKTPOCTIOKMBAHHS B OYIIBIIAX YyHiBepcuTery. Opmep:kaHo 1 JOCTIIKEHO JIHIMHI
perpeciiiii MoJiesi eJIeKTPOCIIOKUBAHHS B TYPTOKUTKAX Ta KOpPITycaxX YHIBEPCUTETY 3
ypaxyBaHHS MPUBEICHOI KIJTBKOCTI MPOXKUBAIOYUX, TEMIIEPATYPH HABKOJIHUIIIHBOTO
CepeZIOBHINA Ta CIEeHUPIYHUX MEPIOAiB OCBITHBROTO MPOIECY 3 YpaxXyBaHHSM CE30HY
Ta KJIacy eHeproepeKTUBHOCTI OyaiBeb, PIBHS 3aBaHTAXXEHOCTI ayIUTOPHOTO (POHTY.

Opepxani pe3yiabTaTH Jajdd  3MOTY [UISIXOM MOJEIIOBaHHA BHUKOHATU
MPOTHO3HE OIIHIOBAHHS PIBHIB €IEKTPOCIOKUBAHHS 1 TIEPEBIPUTH iX JTOCTOBIPHICTH,
MOPIBHIOIOUM X 3 TaHUM CIIY>)KOU €HEPrOMEHEIP)KMEHTY YHIBEPCHTETY 3a MOMepeH1
POKH.

Ha ocHOBI posmmpeHoro HaOopy (akTopiB, IO BIIMBAIOTH HA MPOIIEC
EJIEKTPOCTIOKMBAHHS, BIIEPIIIEC OACpPKaHI 3aJIeKHOCTI, K MOXYTh OyTH BUKOPHCTaH1
IS JOCHIDKEHHS ~ MalOyTHIX — CIIGHapiiB Ta  MPOTHO3HOTO  OIlIHFOBaHHS

(bYHKITIOHYBaHHS CUCTEMU €JIeKTpo3abe3nedeHHs y Oy IiBIIX OCBITHBO1 ChepH.
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BukopucranHg pe3ysbTaTiB MOJAENIOBAHHSA JO3BOJISIE PO3POOJIATH METOAUYHI
peKOMEHalii [I0J0 BIPOBA/KEHHS KOMIUICKCY C€HEProOmaIHUX 3axOJiB B
OCBITHBOMY 3aKJaJl 3 YpaxXyBaHHSAM ICHYIOUOI I1H)KEHEpHOI I1HQPaCTpyKTypH Ta
MIABALIUTH €(EKTUBHICTh YNPABIIHHS €JIEKTPOCIOKUBAHHSIM.

VY SKOCTI 3HayeHb 3aJEXKHOI 3MIHHOI OOpaHO CEpelHbOMICAYHI 3HAYEHHS
AKTUBHOI YACTUHU CIIOKUTOI €JIEKTPOEHEPTii, a JIJIsl MOSICHEHHS 3MIHHUX (perpecopis)
00paHO CepelHI0 KUIBKICTh MPOXKUBAIOYUX Y TYPTOKHUTKAX 32 MICALSAMU POKY (s
0o0paHuX T'ypPTOXHUTKIB) 1 CEPEAHHOMICSIUHY TEMIIEPAaTypy 30BHIIIHHOTO CEpEIOBUIIIA
(MozIeIb MepIIoro THUITY).

Po3pob6ieni mozeni mepeBipeHlI Ha aJleKBAaTHICTh 3 BHKOPHCTAHHSM METOJIIB
JOCTIDKEHHS 3QJIMINKIB, @ TaKOXX BUKOHAHE TMOPIBHSHHS PO3PAXyHKOBUX ITaHUX 3
JAHUMHM CITOCTEePEIKEeHb 3a HacTymHi poku (2016 — 2018 pp.).

OpnepkaHi pe3yabTaTH JO3BOJIIM IUISIXOM peatizalii Mojaell Ha MpUKIaai
KuiBChKOro HaIllOHAJBFHOTO YHIBEPCUTETY TEXHOJOT1M Ta Ju3aiiHy BHUKOHATU
OPOrHO3HE  OI[IHIOBaHHS  PIBHIB  €JEKTPOCHOKMBAHHS Ta MIATBEPIUTH  iX
JIOCTOBIPHICTb Ha OCHOBI JJAHUX CITY>KOU €HEPrOMEHEPKMEHTY YHIBEPCUTETY.

Mogeni eNeKTPOCTOKUBAaHHA 1 , BHKOPUCTOBYIOUM JIMINE TIO OJHIN
MOSICHIOBAJIBHIM 3MIHHIM, € MPOCTUMH 1 3pYYHHMMH B KOpUCTyBaHHI. [Ipu 1mpomy
MOJIEIb Ma€ CYTTEBY TepeBary Mepel MOICILTIO 3a BCiMa BXHBaHUMHU
BUIIE CTATUCTHYHUMH TOKAa3HUKAMH, 1 TOMY MOYK€ BBaKaTUCS OLIBII HAIIHHOI MPH
OUTBII-MEHII CTAIMX TMOKa3HUKAaX 3aBAHTAXEHOCTI HaBYAIbHHUX ayauTopiil. Tum He
MEHII B NPEJCTABICHUX BHUIIE IMPOTHO3HUX PO3paxXyHKax MoOJEiAb Mall0 B YOMY
MoCTymayacs Mojei , 0 TOTO X Mar4Y¥ OYEBHJIHY 3MICTOBY IHTEpIIPETAIIifO.
Tomy, wmaroum Ha yBa3i MOXIWBI CYTTE€BI 3MIHM 3a3HAYCHUX I[MOKA3HUKIB
3aBaHTAXKEHOCTI ayJAUTOPIH, MOIIBHO BHKOPHUCTOBYBAaTH OOWIBI HaBEIEHI MOJENi
MPUHANMHI B SKOCTI MOTIEPETHIX OPIEHTOBHUX PO3PaXyHKIB.

3MiHHI 1 , OO BUSBWIKCS HAWOUIBII NPHIATHUMHU JJI MOJEICH IMpOCTOi

JIHIMHOT perpecii, 32 yMOBHU CBOTO 00’ €HAHHS JJisl YTBOPEHHS perpeciiHol Moieni 3



5

JIBOMa HE3aJIeKHUMH 3MIHHUMU, MOXKYTh HE YTBOPUTHU JIOCTATHBO aJIEKBATHY MOJIEIIb,
OCKUIBKM MDK 3a3HaY€HUMHU 3MIHHMMH ICHYy€ 3HauuMmo Kopensauis. JliicHo,
pO3paxyHKHM IOKa3ylOTb, IO 3a3Ha4€HUM (BHOIPKOBMI) KOE(IUIEHT = JOPIBHIOE
0,445, mo B naHoMy Bumajky € 3HauumMuM Ha piBHi 0,05. BiamoigHa perpeciiiHa
MOJIEh MA€ BUTJIS

e(z, ¢3) = 120,6036 + 0,0975z + 63,2978¢3;

Koedimienr npu z € HesHauymmm (ctatuctuka CTbIOJGHTa JIOPIBHIOE VY
nanomy Bunanky 0,74201, mo 3HauHo MeHme 1,72 — KBaHTWIS PO3MOALLY
CThIOfIeHTa 21).

Ak BUSBWIIOCS, cepel I1HIIUX MOXJIMBHUX BapiaHTIB Mojeneld 3 JBoMa

MOSICHIOBAJIBHUMH 3MIHHUMH, HE MICTSATh HE3HAUYIIMX KoedilieHTiB muine e( , ¢3) i
e(z, ). Ilpn upomy mns ocranHpoi Moneni maemo = 0,5821, F,,1 = 5,3835,5 =

28,16. 3oxpema, ans e(z, ) He BUKOHYEThCS HEPIBHICTh Fp_1,p > {u 2
OCHOBHI CTaTHCTUYHI TIOKa3HUKH MMOCTYIMAKTHCS PO3MIIAHYTIN BuUIle Mosei e(@3).
Jdns momem  e(, @3) maemo:e(, @3) = 132,503 0,8208 + 63,2881¢3; =
0,8725,F;71 = 33,503,5 = 17,252,

3a3HaveHl MOKAa3HUKUA € TOTO K MOPSAIKY, IO M y PO3TISHYTOI BUINE MOJET]
e(g3). Bci Momerni 3 4ncaoM MOSICHIOBAJIBHUX 3MIHHMX 3 BHSBHIIMCS a00 TaKMMH,
10 MICTSATHh HE3HAUYIII KOeillieHTH, a00 MarOYMMH OCHOBHI ITOKa3HUKW HE BUIIUMH,
HDK Mozeni mopsaaky 1 1 2. Takum unHOM, 11 00’exkty 3BO peKOMEHIYIOThCS IS
3aCTOCYBaHHs BU3HAYeHI BuIe Moaeni e(z), e(gsz) ie(, p3).

3acTocyBaHHSI AaKTUBHUX CHJIOBHX (QUIbTpiB B Tpuda3HUX CHCTEMax
CJIEKTPOINOCTauYaHHA 3a0e3leuye BiTHOBJIEHHS SIKOCTI EJEKTPOCHEprii Ha Kiemax
MOTYXHUX CIOXHBA4iB Ta €  OJHUM 13  TEPCHEKTUBHUX  TEXHIYHUX
HaIpsMiB eHepro30epeKeHHS IUIIXOM 3HUKEHHS TETUIOBUX BTpAT B JIiHIT mepeaayi.

HaiiGinpmoro  mommpenHs  HaOynmu — mapaienbHi  aKTUBHI  (QUIBTpH

3 MOXJIMBICTIO (POPMYBAaHHSI ONTHUMAJIbHUX BXIIHUX CTPYMIB B YMOBax



6

HECTaOUIbHOCTI, HENIHIMHOCTI Ta HECUMETPIli HABAHTAXKEHHA. AJTOPUTMHU KE€pyBaHHS
[TA® 31e01IbIIOr0 IPYHTYIOTHCSI Ha CYYaCHUX TEOPISIX MHUTTEBOI Ta IHTETPaJIbHOI
noTyxHocTi. Ilepmia BUKOpUCTOBYE 1H(pOpPMALII0O PO MUTTEBI 3HAYEHHSI CTPYMIB Ta
HaIpyr CUCTEMHU ENEKTPONOCTayaHHS AJis 1M030aBlIEHHS Bl HEAKTHMBHOI CKJIaJ0BOi
MUTTEBOT TOTYXHOCTI. B apyriii Teopii CKIanoBi MNOTYXKHOCTI BH3HAYaIOTHCS
IHTErpyBaHHSAM JOOYTKIB CTPYMIB Ta Hampyr Ha MepioJil HAMPYTu eleKTpoMepexi. B
pe3ynbTari ii 3aCTOCYBaHHS TMOKPAIIYIOThCS E€HEPreTHMYH1 TOKA3HUKH CHUCTEMHU
€JIEKTPOCIOKMBaHHs, aine mnoripuyerbes mBuakonaiss [TA®. HepocratHs yBara
npujiiyieHa MoOyJaoBl aJIrOpUTMIB KEpyBaHHS 3aco0aMu aKTHBHOI (uUIbTpalii y
BUTIAJKY, KOJM TepioJl 3MIHM HaBaHTAKEHHS TMEPEBUIIYE TMEpioJ  HaNpyru
enekTpoMepexi. MeToro maHoi poOOTH € po3poOka 3akoHy kepyBaHHs [IAD y
3a3HAYEHOMY BHIMAJKy Ta BHUBEICHHS PO3PAXyHKOBUX CIIBBIIHOILIEHb  JIJIS
OILIIHIOBaHHSA eHepros0epiraroyoro egexkTy BiJ MOro 3acTOCyBaHHS B TpHQasHii
YOTUPUIIPOBIIHIN CUCTEMI €JIEKTPOIIOCTaYaHHS.

3anporoHOBaHO BJOCKOHAJIEHWM 3aKOH KEpyBaHHs CTpyMaMu JiKepesa
Tpru(a3HOi YOTUPUIIPOBIIHOT CUCTEMHU €JIEKTPONOCTaYaHHs MapajieIbHUM aKTUBHUM
biIETPOM, SIKMM BiIPI3HAETHCS 30UIBIICHHSM IHTEPBAIY OCEPEIHEHHS IMOTY>KHOCTI

HABAaHTAKCHHS Ta HAIPYT KUBJCHHS B 3HAUCHHI KoedillieHTa MPOIMOPIIHHOCTI 3a

dopmynoro g, =} p(t)dt /fuT (Hu(t)dt.

3anmpomnoHOBaHO OIlIHIOBaTH eHepro30epiraiounii eheKT Bil 3aCTOCYBaHHS
napajieTbHUX aKTHBHUX (UIBTPIB B CHUCTEMax €IEKTPOINOCTAaYaHHS BEIMYHHOIO
Koe(imieHTa BUTpalry 3a TOTY)KHICTIO BTpaT, JUIsl SKOTO BHBEJCHA PO3PaxXyHKOBA

3Q§JQQ%U;U

k=1 k=1

(3P Y
b

Briepime mokaszaHo, mo 30UTbIIEHHS HTEpBATY YCEPETHEHHSI MO TEpioay 3MiHU

dopmyna k = , IPY 3a3HaYCHOMY 3aKOHI KEpYyBaHHS.

Bt

OJIHOPITHOTO HABAHTAXXEHHsS MpHU CTaOUIbHINA (Da3HIi Hampy3i 30UIbIIYE KOE(IIEHT
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BUTpAIlly 3a MOTY)XHICTIO BTpaT NOPONOPLUIMHO  BeIWYMHI Yy  (opmyii

1- 1- i 1
k = | p? (t)dt x ] | p(t)dtT?=x = =k Kk, gxa massama koediuieHTOM
Bt — - 1,2

To To klz w B
HEpPIBHOMIPHOCTI  CIOKMBaHHsA  eHeprii. OTpuMaHi 3HAaYeHHsA  KoedilieHTa
HEpIBHOMIPHOCTI CIHOKMBAHHS €HEprii [y TUIMOBUX TIpadikiB 3MIHUM aKTHUBHOI
noTyxHocTi. HaliOuipie Horo 3HaueHHs cAra€ JBOX MNpPU MNPSAMOKYTHIA (opmi
3a3HAYEHOr0 rpadiky.

OOrpyHTOBaHO KOHIIEMIIi}0 MOOYAOBH TpH(a3HOT CHCTEMH SHEeProNOCTaYaHHS 3
[TA® Tta HE nns MoXkauBOCTI nepepo3nouty 1000BOro rpadiky eHeprocroKuBaHHs
Ha IHTepBaJ il MUIBroBoro Tapudy Ta NpoJAEeMOHCTPOBAHI MEPCIIEKTUBHI OKA3HUKU
€KOHOMIYHOI e(EeKTUBHOCTI Ha NpHUKIaAl TpUpa3HOI YOTHUPUIIPOBITHOI CHUCTEMH
enekTporocrayadss ryproxutky Ne7 KHYT/I.

BcTaHoBieH1 HOBI aHaITUYHI 3aJIE)KHOCT1 BITHOCHOTO JOOOBOTO IUIATEXKY Ta
MiABUIICHHS TEIUIOBOTO HABAaHTAXXEHHS JIIHIM eJIeKTporepenadi Bi  BEIHMYHHU
emuocti HE nipu mepeposmnoniny no6oBoro rpadiky eHeprocnoKuBaHHS Ha 1HTEPBa
nii minerooro Tapudy. Lli 3ameHOCTI MOXKYTh OYTH BUKOPHUCTaH1 JUIsl ONTHUMI3allii
CIIBBIJHOIIICHHS MK KaIliTaJJbLHUMH Ta €KCIUTyaTallIiHUMU BUTpaTaMUu MPH PO3poOIIi
Oi3HeC-TUIaHy MOJIEpHI3allii CUCTEMH EJICKTPOKHUBIICHHS TYPTOXKHUTKY YU OyIb-SKOTO
IHIIIOTO HABYAJIbHO-TOCTIOIAPCHKOTO 00’ EKTY.

Po3pobnena Meroamka po3paxyHKy —eHeprozoepirarodoro eqgexkTy Bin
3aCTOCYBaHHS MMapajelIbHOTO0 AaKTUBHOTO (uibTpa B Tpuda3HIA YOTUPUIIPOBIAHIN
CUCTEMI EJEKTPOXKHUBJICHHS 3 ypaxyBaHHAM MOro BJIacHUX BTpaT. 3acTOCYBaHHS
METOJMKH  MPOUTIOCTPOBAHO  PO3pPaXyHKOM e€Hepro3oepirarouoro eQexry 3a
pe3yabTaTamMu THKHEBOTO MOHITOPHHTY CTIOKHBaHHS eJIEKTPOCHEPTil
ryptoxkutkyNe7 KHVYT/I. Ilpm BuUKOpHUCTaHHI CydYaCHUX MapajelbHUX aKTHBHUX
buTBTPiB BTpaTH eHeprii B JiHii enekrponepenadi ryptoxuTky Ne7 KHY T/ moxyTh

Oyrtu 3meHnmeHi Ha 10-20%.
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Kniouosi cnosa: 3akiaj BHILOI OCBITH, YIPABIIHHSA €JIEKTPOCIOKHUBAHHSM,
MOJIEJIb €JEKTPOCIOKUBAHHS, MOTYXHICTh BTpAT, NMapajeibHUi aKTUBHUN QUIBTP 3

HAKOIMYyBauyeM €Heprii, CHeproMeHe >KMEHT.

ABSTRACT

Bobrovnyk V. M. The system of management of the electrical life of mortgages
in education for the improvement of energy efficiency. — Qualifying scientific work
on the rights of manuscripts.

Thesis for the degree of a candidate of technical sciences in specialty 05.09.03
"Electrotechnical complexes and systems”. — Kyiv National University of
Technologies and Design, Kyiv. — Vinnytsia National Technical University,
Vinnytsia, 2020.

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;
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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.

Based on multiple regression analysis in combination with statistical methods,
mathematical models (basic and extended) of electricity consumption in university
buildings have been developed and studied. Linear regression models of electricity
consumption in dormitories and university buildings were obtained and studied taking
into account the number of residents, ambient temperature and specific periods of the
educational process taking into account the season and energy efficiency class of
buildings, the level of classroom occupancy.

The obtained results made it possible to perform a forecast assessment of
electricity consumption levels by modeling and check their reliability, comparing
them with the data of the University Energy Management Service for previous years.

Based on an expanded set of factors influencing the process of electricity
consumption, for the first time, dependencies have been obtained that can be used to
study future scenarios and forecast the functioning of the power supply system in
educational buildings.

The wuse of simulation results allows to develop methodological
recommendations for the implementation of a set of energy saving measures in the
educational institution, taking into account the existing engineering infrastructure and

increase the efficiency of electricity consumption management.
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The values of the dependent variable were chosen as the average monthly
values of the active part of the consumed electricity, and to explain the variables
(regressors) the average number of people living in dormitories by months of the year
(for selected dormitories) and average monthly ambient temperature (model of the
first type).

The developed models were tested for adequacy using the methods of residue
research, as well as a comparison of the calculated data with the observation data for
the following years (2016 - 2018).

The obtained results allowed by implementing the model on the example of
Kyiv National University of Technology and Design to perform a forecast assessment
of electricity consumption levels and confirm their reliability on the basis of data from
the energy management service of the university.

Power consumption models e(z) and e(¢3), using only one explanatory
variable, are simple and easy to use. In this case, the model e(¢g3) has a significant
advantage over the model e(z)in all the above statistical indicators, and therefore can
be considered more reliable with more or less constant indicators of classroom
occupancy. Nevertheless, in the above forecast calculations, the model e(t) was not
much inferior to the model e(t, ¢3), in addition, having an obvious semantic
interpretation. Therefore, bearing in mind the possible significant changes in these
indicators of audience load, it is advisable to use both of these models at least as a
preliminary estimate.

The variables z and ¢3, which proved to be the most suitable for simple linear
regression models, if combined to form a regression model with two independent
variables, may not form a sufficiently adequate model, because there is a significant
correlation between these variables. Indeed, the calculations show that the specified

(sample) coefficient r, . is equal to 0,445, which in this case is significant at p <

0,05. The corresponding regression model has the form
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e(z, ¢3) = 120,6036 + 0,0975z + 63,2978¢3;

The coefficient at z is insignificant (Student's statistics are equal in this case to
0,74201, which is much less than 1,72 — the Student's distribution quantile ¢21).

As it turned out, among other possible variants of models with two explanatory
variables, only e(t, ¢3)and e(z, N)do not contain insignificant coefficients. Thus for
the last model we have R = 0,5821, F, 1 = 5,3835,5 = 28,16. In particular, for
e(z,N) the inequality Fp_1,—p > 4uf”_;1'”"’.is not fulfilled, and the main statistical
indicators are inferior to those discussed above. model e(¢3).

For the model e(t, ¢3) we have: e(t, ¢3) = 132,4503 — 0,8208t +
63,2881¢3; R = 0,8725,F; 1= 33,503, = 17,252.

These indicators are of the same order as in the above model e(¢3). All models
with the number of explanatory variables > 3 were either those that contain
insignificant coefficients, or have basic indicators not higher than models of order 1
and 2. Thus, for the object institution of higher education recommended for use the
above models e(z2), e(gp3)and e(t, @3).

The use of active power filters in three-phase power supply systems restores the
quality of electricity at the terminals of powerful consumers and is one of the
promising technical areas of energy saving by reducing heat loss in the transmission
line.

The most common are shunt active filter with the possibility of forming optimal
input currents in conditions of instability, nonlinearity and load asymmetry. Shunt
active filter control algorithms are mostly based on modern theories of instantaneous
and integrated power. The first uses information about the instantaneous values of
currents and voltages of the power supply system to get rid of the inactive component
of instantaneous power. In the second theory, the power components are determined
by integrating the products of currents and voltages over the mains voltage period. As

a result of its application, the energy performance of the power consumption system
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improves, but the shunt active filter performance deteriorates. Insufficient attention is
paid to the construction of control algorithms for active filtering in the case when the
period of load change exceeds the period of mains voltage. The purpose of this work
Is to develop a control law for shunt active filter in this case and derive the calculated
ratios to assess the energy saving effect of its use in a three-phase four-wire power
supply system.

An improved law of current control of a three-phase four-wire power supply
system with a shunt active filter is proposed, which differs by increasing the

averaging interval of load power and supply voltages in the value of the

proportionality coefficient according to the formula g, = [ p(t)dt /[uT (Yu(t)dt.
0 0

It is proposed to evaluate the energy saving effect from the use of shunt active

filter in power supply systems by the value of the gain coefficient by power loss, for

N N
30512 Sz,
which the calculation formula k _ s N ) is derived for the specified
Bt 2 !
(TP
\kar )

control law.
It is shown for the first time that increasing the averaging interval to the period
of change of homogeneous load at stable phase voltage increases the gain factor for

power losses in proportion to the value in the formula

K =" pz(t)dtxrlt p(t)dt T* x b okk ,called the coefficient of uneven energy
o ?i I |k ws
consumption. The obtained values of the coefficient of non-uniformity of energy
consumption for typical graphs of changes in active power. Its largest value reaches
two in the rectangular shape of the specified graph.
The concept of construction of a three—phase power supply system with shunt

active filter and energy storage for the possibility of redistribution of the daily
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schedule of energy consumption for the interval of the preferential tariff is
substantiated and perspective indicators of economic efficiency are demonstrated on
the example of three-phase four-wire dormitory power supply system Ne7 Kyiv
national university of technologies and design.

New analytical dependences of relative daily payment and increase of thermal
load of power transmission lines on the value of capacity energy storage at
redistribution of daily schedule of energy consumption on an interval of action of the
preferential tariff are established. These dependencies can be used to optimize the
ratio between capital and operating costs when developing a business plan for the
modernization of the power supply system of a dormitory or any other training
facility.

A method for calculating the energy-saving effect from the use of a shunt active
filter in a three-phase four-wire power supply system taking into account its own
losses has been developed. The application of the methodology is illustrated by the
calculation of the energy saving effect based on the results of weekly monitoring of
electricity consumption in the dormitoryNe7 Kyiv national university of technologies
and design. When using modern shunt active filter, energy losses in the power line of
the dormitory Ne7 Kyiv national university of technologies and design can be reduced
by 10-20%.

Keywords: institution of higher education, power management, power
consumption model, power losses, shunt active filter with energy storage, energy

management.
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BCTVYII

OO0rpyuryBaHHsi BUOOPY TemMM jAociigxkeHHs. Ha couiaibHO-eKOHOMIYHUN
PO3BUTOK SIK J€p’KaBH y 3HAYHIN Mipi BIJIMBA€ 3pPOCTAHHS LIH Ha EHEProHOCII.
[TutanHsi ehEeKTUBHOTO BHUKOPHUCTAHHS €HEPreTMUYHUX PECypCiB B OIOJKETHIN cdepi
BCE€ aKTHUBHIIIIE 1HIIIIOETHCA 3 00Ky nepkaBu. OcBiTHs pepopma B YkpaiHi nepegdoavae
JeLeHTpaIi3allilo yrnpaBiiHHSI Ta (iHAHCOBY aBTOHOMIIO 3aKJIaJ/liB BUINOI OCBITH JJis
MiIBUIIEHHS PIBHA 11X KOHKYPEHTOCHPOMOXXHOCTI Ta CTIHKOTO pPO3BUTKY B
JOBrOCTPOKOBI1H NMEPCHEKTUBI, HE MOXKe OyTH yCHilIHOK 0€3 aJeKBaTHOI BIAMOBIII Ha
BUKJIMKHM B eHepreTHuHii cepi. HeehekTUBHICTD ICHYIOUMX MiIXOJIIB A0 YIPaBIiHHS
npolecaMu eHepro30epekeHHs B CHCTeMI 3akiajiB BHUIOI OCBITH MOTpeOye
OOTrpyHTYBaHHS Ta peanizallii HOBUX IIUISAXIB YIPABIIHHS €HeProe(eKTUBHICTIO.

Cyuacuuit 3BO — 1ie BenuKUN TOCMOJAPIOIOYUN KOMIUICKC 31 3HAYHUMU
o0caraMu CroKUBaHHS €HEProOHOCIiB. Y 3B 43Ky 31 3pOCTaHHSM I[iH HAa €HEProHOCli, B
yMOBax IOCTIMHOTO TMIiJIBHINCHHS Tapu]iB BUTpaTH OIOKETHUX KOIITIB 3aKJIajiB
BUIIOI OCBITM YKpainu ckiagaroth /-11 %. Came Tomy 3aBaaHHS ITiJIBUIICHHS
eHeproeeKTUBHOCTI Ta OIIAJHOTO CIIOKUBAHHS €HEPrOHOCIIB € OAHUM 3 KIIFOUOBUX Y
CydacHMX €KOHOMIYHMX yMoOBax. Y HHUHINIHIX YMOBaX BHMOTH JIO0 THTaHb
E€Hepro30epekeHHsT  3HAYHO  MiABUIIMINCH, IO MOTpeOye  po3poOJICHHS 1
BIIPOBA/PKEHHS HOBUX CHCTEM YIIPABJIIHHSA EJIEKTPOCMOXKHBAHHSIM Yy 3aKiajax
O10/KeTHOT chepH, a 0COOIMBO B 3aKJIaIaX OCBITH Y KpaiHU.

OpHak, BiICYTHICTh CUCTEMHOTO ITIIXOIY 10 YIPaBIiHHSA €HEProe()eKTUBHICTIO
Ta HASBHICTh BEJIHMKOI KUIBKOCTI MEPENIKOJl y BHU3HAYCHHI HOPM BHUTpAT MaJMBHO-
CHEPIeTUYHNX PECYpCiB HE J03BOJSIOTH IMIABHINUTH PIBEHb €HEProe(eKTHBHOCTI
00’€KTIB E€HEPrOCTOXMBAHHSA. 3BAKAIOUM HAa HU3BKUN piBeHb €()EKTUBHOCTI
BUKOPHUCTAHHSI €HEPrOHOCIIB y cdepi OCBITH, BIACYTHICTh CTPYKTYPOBAHUX Ta HITKO
BU3HAYCHNX HAyKOBO OOTPYHTOBAaHMWX YMPABIIHCHKUX METOJIB  JOCSTHEHHS
eHepreTyHoi e(EeKTUBHOCTI, HEMOCTaTHS iHpopMallis TMPO EHEepPreTUyHi Ta

eKCIUTyaTallifHl MOKa3HUKU Oy/iBesb, GOPMYIOTh HEOOXIAHICTh MPOBEICHHS
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CTPYKTYPHOT'O aHai3y BHKOPHUCTAHHS EJIEKTPOCHEPrii Ta po3poOieHHs Mojened i
3aco0iB eHepreTHYHOro MOoHITOpUHTY y 3BO. CyTT€BOro BIOCKOHAJICHHSI MOTPEOYIOThH
HasBHI METOJIM OLIHIOBAaHHA NEPCIEKTUBHUX HOPM €JEKTPOCIOXKHUBAHHA 1 iX
3aCTOCYBaHHSI.

BceranoBnennss moreHuiany eneproedextuBHocti 3BO Ha ocCHOBI aHamizy,
MPOTHO3YBaHHS il MJIaHYBaHHS BUTPAT €JEKTPOCHEPrii cTae 0COOIMBO BAKIMBUM 3
OTJISAY Ha 3HAYHI PE3ePBU YNPABIIiHHS €JIEKTPOCIIOKUBAHHSIIM.

AKTyaNbHICTh TEMH JUCEPTAIIHHOT TOCTIIKSHHS TTOJIATA€ Y CTBOPCHHI HOBHX Ta
BJIOCKOHAJICHH1 ICHYIOUHMX METO/11B OLIIHIOBAHHS eHeproepeKTUBHOCTI
CJIEKTPOTEXHIYHUX KOMIUIEKCIB B iHGpacTpykTypi 3BO, moOynoBu 1 BOpOBaIKEHHS
HOBUX YIPABIIHCHKUX MOJENeil 1 3ac001B MOHITOPUHTY €JIEKTPOCIIOKUBAHHS IS
3MCHIIICHHS BTpaT €JEKTPOCHEPrii y BHYTPIMIHIX Mepexax Ta MiABUIICHHS
eHeproe()eKTUBHOCTI 3aKJIaly BUIIIOT OCBITH 3arajioM.

3B’5130K p00OTH 3 HAYKOBMMH MPOrpaMamMu, IMJIAHAMHU, TEMAMHU.

. OcHOBHHMII 3MiCT pOOOTH CKIIAJIAl0Th PE3YyJIbTAaTH JOCHIIKEHB SAKi TPOBOIUIUCH
BIJIMOBIIHO /IO HAYKOBOTO HAmNpsIMKy Kadeapu KOMIT IOTEpHOI 1HXKEHepil Ta
enexkTpoMexaHiku KHiBCHKOTO HaIllOHAJIBHOTO YHIBEPCUTETY TEXHOJIOTIH Ta AU3alHY
(KHYT/) y BigmoBimHocTi m0 Hampsamy «EHeprernka Ta eHeproe(eKkTHBHICTBHY,
3akony VYxkpainm Ne 2519-VI Big 09.09.2010 p. «IIpo mnpioputeTHi HaNPsSMKH
PO3BUTKY Haykd 1 TexHIKW» Yy pamkax BukoHanHs HJIP «CtpykrypHo-
napameTpuIHun CUHTE3 KOMOIHOBaHUX CUCTEM CJIEKTPOKUBICHHS
eHeproedekTUBHUX OyriBenb (MacMBHUX OYyIWHKIB) HA OCHOBI SMArt-TeXHOIOTiN»
(romep nepxkpeectpartii 0115U002487),«[linButiieHHs eHeproepeKTHBHOCTI CHCTEMH
€JIEKTPOCHOKUBAHHS 3 BUKOPHUCTAHHSIM AaKTHUBHUX CHUJIOBUX (UIBTPIB» (HOMEpP
nepxaBHoi peectpamii 0117U000999), «HopmyBaHHsS BHTpaT €HEPrOHOCIIB sK
YUHHUK cTaysoro po3BuTky BH3» (Homep nepxkpeectpamii 0115U002487). ABtop

OpaB y4acTh Y BUKOHAHHI HAYKOBO-IOCTITHUX POOIT SIK BHKOHABEIIb.
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Meta i 3aBaaHHsI JOCJHiTKeHHsl. MeETOI0 AHCEPTAIIHOTO AOCHIIKEHHS €
BJIOCKOHQJICHHS METOAIB Ta 3aco0IB YNpaBIIHHSA pPEKUMaMH  CIOKHMBAHHS
€JEKTPUYHOI €Heprii I MIJBULIEHHS €HEeProe(eKTUBHOCTI €IEKTPOTEXHIYHUX
KOMIUJIEKCIB IHPPACTPYKTYPH 3aKIa1B BUILIOT OCBITH.

JlocsirHeHHS MeTh 00YMOBMJIO PO3B’SI3aHHS HACTYITHUX HAYKOBHX 3aB/IaHb:

1. [IpoBectn aHami3 cy4acHOi HOpPMATUBHOI 0a3u y cdepi MiABUILECHHS
eHeproeeKTUBHOCTI, CTaHy eJiekTpo3ade3neueHHs 3BO Ta HOpMyBaHHS CIIO’KUBAaHHS
€HEeProHOCIiB;

2. Po3pobutn  mMaTemMaTHuHI ~ MOJENl  CIOKMBAaHHS  €JIEKTpOEHeprii B
iHppacTpykTypi 3BO Ha OCHOBI TNpPOTrHO3yBaHHS NUTOMHUX TMOKa3HUKIB 3
ypaxyBaHHSIM Tpu3HAYeHHS OyziBedab, OCOOJMBHX TMEPIOIB OCBITHBOTO IIPOLECY,
CE30HHOCTI Ta MiJBUILEHHS e(EeKTUBHOCTI BUKOPUCTaHHS aynuTopHoro gouay 3BO;

3. Po3pobutn  cTpykTypy Ta NOpUHUMNUA (PYHKIIOHYBAaHHS MPOTpamMHO-
TEXHIYHOTO  KOMIUIEKCY  YNpaBIiHHSA  €JIEKTPOCHOKMBAaHHAM Yy  CHCTEMI
eHeproMenexMeHTy 3BO;

4. Po3poOuTu Mojeni BU3HAUEHHS CKJIAJOBUX MOBHOI HOTY)KHOCTI Tpu(a3HOi
YOTUPUPHUIPOBITHOI CUCTEMH €JIEKTPOKUBICHHS JUIsl PO3PAaXyHKY JOJATKOBUX BTPAT
€JICKTPOCHEPrii BHACHIAOK HECUMETpli Ta HENIHIMHOCTI eJIeKTPOCIOKHUBAYIB B
EJIEKTPOTEXHIYHUX KOMIUIeKcax iHppacTpykTypu 3BO.

5. locniguty pexxuMu Tpu(dA3HUX MEPEX 3 HECUMETPHUYHHMM Ta HETIHIHHUM
HAaBAaHTAKEHHSAM Ta OOIPYHTYBaTH aJrOPUTMU pPOOOTH MapajelbHUX AaKTUBHUX
GUTBTPIB 7S MIABUIICHHS eHeproedeKTUBHOCTI BHYTPIIIHIX Mepex 3BO;

006’ext nocaimxenHsi. [Iporecu eneKTpOCNOKUBAHHS B EIEKTPOTEXHIUHUX
cuctemMax iHQpPaCTPyKTypH 3aKjIaay BUIOT OCBITH.

Hpeamer AOCJIIIZKEHHSI. Po3pobnenns MOJIeIIen YIOPABIIHHSA
€JIEKTPOCIIOKMBAHHIM Ta 3MEHILEHHS BTpaT €JIEKTPOSHEPrii NUIIXOM BHUKOPHUCTAHHS
napayieTbHUX aKTUBHUX (PUIBTPIB B €NEKTPOTEXHIYHUX KOMIUIEKCAX 1HPpacTpyKTypu

3BO n71s1 nigBUILIEHHS iX €HEProeeKTUBHOCTI.
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Metonm pocaimxenHs. B nucepranii 1 aHami3y 1 BUPIIIEHHS NOCTAaBJICHUX
HAyKOBUX 3aBJaHb BUKOPUCTaHI 3arajlbHOHAyKOBI Ta CHEllalibHI METOIu
JOOCIIDKEHHS, 30KpeMa MHOXHHHHI perpeciiHuid aHami3 3 KOMI IOTEPHUMHU
peaizalisiMi CTaTUCTHYHOTO aHalli3y EeJIEKTPOCIOXKUBAHHS, TEOPII0 ENEeKTPHUYHUX
K1JI.

HaykoBa HOBU3HA OTPHMMAHHX Pe3yJbTATIB i OJOXKEHB, II[0 BUHOCSATHCS Ha
3aXUCT, MOJATa€ y MOTIUONEHHI ICHYIOYMX, PO3BUTKY Ta OOIPpYHTYBaHHI HOBHUX
MiIXO/IiB YIIPaBIIiHHS €EKTPOCIOKUBAHHAM Ta 3MEHIIICHHSIM BTPAT €IEKTPOCHEPTii B
CJIEKTPOTEXHIYHUX KOMIUIeKcax 1HppacTpykrypu 3BO s migBuineHHs — ix
eHeproe(eKTUBHOCTI, 30KpeMa.:

1. Bmepie 3ampomoHOBaHO METOJ| aHali3y pIiBHIB €JIEKTPOCIIOXKHUBAHHS 3
ypaxyBaHHSIM OCOOJIMBUX MEPIOJIB OCBITHBOT'O MPOIECY, CE30HHOCTI Ta MiABUIIICHHS
e(EKTUBHOCTI BUKOPHCTAHHS AayIUTOPHOTO (OHIY, IO JO3BOJWIO OTPUMATH
MaTEeMaTUYHHI anapar Juisl IJIaHyBaHHS BUTpAT Ha ejekTpo3adesneuenns 3BO;

2. Jlictanmu TMOJaibIIOrT0 PO3BUTKY MaTEMAaTHYHI MOJENl IMPOTHO3YBaHHS
IIUTOMOTO CTIOKUBAHHA €JEKTpoeHeprii o0’exktamu iHPpacTpykrypu 3BO 3
ypaxyBaHHSAM KJlacy eHeproeekTUBHOCTI OyJiBeNlb, IO JO3BOJMIO JOCTOBIPHO
OIIHIOBAaTH PiBHI €JICKTPOCIOKUBAHHSA Ta 3IHCHIOBATH TEXHIKO-€KOHOMIYHE
OOTpYHTYBaHHS BIIPOBAKEHHS MapaJeIbHUX aKTUBHUX (UIBTPIB JJISI 3MCHIICHHS
BTPAT Y €JIEKTPOTEXHIYHUX KOMIUIeKcax iHppacTpykrypu 3BO;

3. OTpuMaHi HOBI aHAJNITUYHI BUPA3U ISl CKIAJOBOI TMOBHOI MOTY>KHOCTI
TpuQazHOi YOTUPUPUIIPOBITHOT CHUCTEMHU CICKTPOKHUBICHHS, SKa 3yMOBJICHA
OCHOBHOIO TAPMOHIKOIO CTPYMY HEUTpasli Ta MOTY>KHICTIO CIIOTBOPEHHS 32 BITOMUMU
3HAYEHHSMH aKTHBHUX Ta PEAKTUBHHUX MOTYXHOCTEH OKpeMux (a3, siki BUKOPUCTaHi
JUTSE PO3PaxyHKY JOJATKOBUX BHUTPAT EIEKTPUYHOI €Heprii B eJIEKTPOTEXHIYHUX
KoMIuiekcax iHppacTpykryp 3BO 6e3 3MiHu MeTposioriuHoi 6a3u;

4. YIOCKOHAJIEHO CIOCI0O KEepyBaHHS TMapalelbHUM AaKTUBHUM (DiIbTpoM

Tpu(}a3HOT YOTUPUIIPOBITHOI CUCTEMU EJIEKTPOIOCTAYAHHS, SIKUM BIIPIZHAETHCA
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30UTBIIEHHSIM 1HTEpBaJly OCEpPEIHEHHS TMOTYKHOCTI HaBaHTAXKEHHS Ta Hampyr
YKUBJICHHS IO TPUBAJIOCTI MEPI0Ay 3MIHM HaBAHTAXEHHsI, 10 JI03BOJISIE Maii>Ke BIBIU1
3MEHIIUTH BTPATU B 3aJEXKHOCTI BiA (HOpMH 3MiHHM rpadiKy aKTUBHOI MOTY>KHOCTI
HABaHTAKCHHS.

IIpakTHYHe 3HAYEHHS OTPUMAHMX pe3yabTaTiB. OJepKaHi pe3yabTaTu JaIH
3MOry IUIIXOM MOJEIIOBAHHS BHUKOHATH TPOTHO3HE  OI[IHIOBAHHS  PIBHIB
€JIEKTPOCMOKMBAHHS 1 TMEPEBIPUTU iX JOCTOBIPHICTh, MOPIBHIOYM IiX 3 JIaHUM
CITy’)KOU €HeproMeHEeKMEHTY YHIBEPCHUTETY 3a MONEePeHI POKH.

BukopucTtaHHsS pe3yibTaTiB MOJEIIOBAHHS J03BOJISIE PO3POOISITH METOAMYHI
peKOMEHIAIlii MO0 BIPOBAKEHHS KOMIUICKCY CHEProoOmaIHNX 3aXOliB B
OCBITHBOMY 3aKjiajl 3 YypaxyBaHHAM ICHYIOUOi I1HXEHEpHOi 1H(pacTpyKTypu Ta
HiABUIIUTH €(PEKTUBHICTh YIPABIIHHS €JIEKTPOCIIOKUBAHHSIM.

Po3pobniena Merogumka po3paxyHKy —eHeproszoepirarodoro eqgexkTy Bia
3aCTOCYBaHHS MapalieIbHOTO0 aKTUBHOTO (uIbTpa B TpudaszHill YOTUPHUIPOBIAHIN
CUCTEMI €JIEKTPOKUBJICHHS 3 YpaXyBaHHSAM HOTro BIIACHUX BTpAT.

PesynbTaTn, otpumani B aucepraiiiiHii po6oti, BrpoBamxkeno B TOB HBII
«TexHocepBicIpUBOA» 3 METOIO MiABUIICHHS C€HEPTeTHYHOI €(PEKTUBHOCTI CUCTEMH
€JICKTPOKUBJICHHS Ta 3a0€3MEeUeHHs 3aJ0BUTLHUX IMOKAa3HUKIB PO3POOJICHO CHCTEMY
KepyBaHHsS IapajiebHUMH aKTUBHUM (GLIBTpOM Tpu(da3HOi HOTHPHUIIPOBITHOT
CUCTEMH >KUBJICHHS BCTaHOBJIEHOIO moTyXHicTio 100 kBA, mo miaTBepKeHO
noBinkoro Bix 17 ceprast 2020 p.

Takoxx pe3ynbpraT, OTpUMaHi B AUCEpTaliiHii poOoTi, BuKopucTani LlenTpom
eHeproMeHePKMEeHTy HaB4albHO-HayKOBOTO 1HCTUTYTY €HEPreTHKH, aBTOMATHKH 1
eHepro30epexeHHs MpH po3po0sIeHHI MeTOIMKN BUSHAUEHHS CKJIaJJOBUX JOJATKOBUX
BUTPAT EJEKTPUYHOI €Heprii B ENEKTPOTEXHIUHMX KOMIUIEKCaX YHIBEPCHUTETY Ta
BIIPOBAKCHI y 0a30Bi1 JUCIMILUIIHU MiATOTOBKU CTYJSHTIB 3a creriaibHicTio 141 —
«EnexTpoenepreruka, €JIeKTPOTEXHIKa Ta €JIEKTpOMEXaHiKa», L0 MiATBEPIKEHO

noBinkoro Bix 20 mucronana 2020 p.
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Kpim TOro, pesymbpratu AOCTIKEHb BIOPOBAIKEHO Yy HAaBYAJHLHOMY IMpOIIECi
KuiBcbKOro HalllOHaNBbHOTO YHIBEPCUTETY TEXHOJOTIA Ta AW3aiiHy. Y AUCHUILIIHI
«EHeproeekTuBHICTb Ta €HEPro30EpeKEeHHs y CHUCTEMax EHEProCIOKUBAHHSI
B110OpaXk€H1 MPUHLMIKN JOCIIKEHHS! CHJIOBUX aKTUBHUX (DUIBTPIB, MPHU KEpyBaHHI
CTpyMaMu JipKepena Tpuda3zHOi YOTUPUIPOBIIHOT CUCTEMHU €JIEKTPOINOCTaYaHHs 31
30UTBIICHHSIM 1HTEpBAJly OCEpPEIHEHHS IMOTY>KHOCTI HaBaHTAKEHHS Ta Hampyr
xuBieHHs. Jlekumiss 9 «llacuBHI Ta aKkTHBHI (QUIBTPU BHUIIUX TapPMOHIK», IO
HiATBEPKEHO N0BiAKOIO Big 7 BepecHs 2020 p.

Oco0uctuii BHecok 3100yBauya. Yci HayKoOBI MOJIOKEHHS Ta pe3yJbTaTu
JAUCepTaIifiHOi poOOTH, IO BHHOCATHCS Ha 3axHCT, OTPHUMaHi 3100yBadem
camoctiiiHo. Ocobuctuii BHECOK 3700yBaya B poOOTax, oOMyOJIKOBaHUX B
CIIBaBTOPCTBI Takui: Y poOorax ski Oyiau OmyOJiKOBaHI y CIHIBaBTOPCTBI,
3m00yBadeBi HaNE)KAaTh HACTYIHI pe3ynbTaTu: y [1] — BU3HAYEHO MUTOMI MMOKA3HUKH
eJIeKTpocnokuBaHHsl y OyniBmsax 3BO 3 ypaxyBaHHSM BIUIMBY OCOOJMBOCTEH
opraizariii OCBITHBOTO IPOIIECY, CE30HY Ta EKCILIyaTalliiHUX YUHHHKIB, y [2] —
JOCHIDKEHO Ha HasSBHICTh MYJIBTUKOJIHEAPHOCTI JIHIMHI perpeciiiHi moaeni
€JICKTPOCTIOKMBAHHS B OYIIBISIX YHIBEPCHUTETY 3 YpaxyBaHHSIM  KUIbKOCTI
NPOXUBAIOUUX Y TYPTOKHUTKAX, TEMIIEpAaTypyd HABKOJHUIIHHOTO CEPEJOBUINA Ta
ocobmuBocTel rpadika OCBITHRONO MPOIECCY B OHaloBalbHui mepiom; y [3] —
3alpOIIOHOBAHO  OIIHIOBAaTH  e€Heproszoepiraroumii  epekT Big  3aCTOCYBaHHS
napajieTbHUX aKTUBHUX (QUIBTPIB B CHCTEMaX EJIEKTPOXKUBICHHS BEITUIMHOIO
KoeQillieHTa BHUTrpamly 3a TOTYXKHICTIO BTpar; y [4] — HOCHIIHKEHO MOMKIHBICTH
epepo3noaAiLTy 1000BOoro rpadiky eIeKTpOCHOKUBAHHS Ha iHTEpBad Ali MIBIOBOTO
Tapudy 3 BUKOPUCTAHHSIM IMapalelbHUX AKTHBHUX (UIBTPIB 3 HAKONMWYyBa4aMH
eHeprii; y [5] — 3anmponoHoBaHo GhOpMyITH pO3paxyHKY €IEKTPUYHUX OMOPiB (hasHUX
Ta HEUTPAJIBHOTO MPOBOJIB TpU(Pa3HOT YHOTUPHUIPOBIAHOI CUCTEMHU €JIEKTPOKUBICHHS
Ha OCHOBI BHMIpIiB HAmNpyr CETAJOHHWX HaBaHTaXeEHb, y [6] — 3ampomoHOBaHO

BBEJICHHS PO3IMIMPEHUX PErPECIMHUX MOJENIeH, K1 JOAATKOBO BKJIIOYAIOTh B ce0e Tak
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3BaH1 (PIKTHBHI 3MIHHI, OJATHI 3HAYEHHS SIKUX BKa3ylOTh Ha HAsBHICTh MEPIOAY 3
MiIBUIICHUMHU DIBHSAMHU €JIEKTPOCHIOXKUBaHHs, y [/] — po3po0ieHO MeTomuky
BU3HAYCHHS CKJIaJI0BUX IMMOBHOT MOTYKHOCTI 32 3HAYCHHSIMH aKTHUBHHUX Ta PEaKTHUBHHUX
NOTY)XHOCTeH okpemux (a3; y [8] — mpoumocTpoBaHO 3acTOCYBaHHS METOIUKH
OLIIHIOBaHHS €Hepro30epiraoyoro eQexTy Bij 3aCTOCYBAHHS MapaielibHUX aKTUBHHUX
(GUIBTPIB MPU MEPIOJUYHO 3MIHIOBAHOMY HABAHTAXKEHH1 KOE(II[IEHTOM BHUTrpaily 3
SHepricro BTpaT pO3paxyHKOM eHepros0epirarouoro egekrty 3a pe3yldbTaTamMH
TH)KHEBOTO MOHITOPHHTY CITO’KMBAaHHS €IIEKTPOSHEPTii.

AnpoOauniss MarepiajaiB aucepramii. ba3oBi MONOXKEHHS, BUCHOBKH Ta
pe3yabTaTH JOCTIIDKEHHS JOMOBIAAIMCh aBTOPOM Ta OTPUMAHM CXBaJeHHS Ha
MDKHApPOTHUX HayKOBO-TIPAaKTUIHIX KOH(EPEHIIIAX: «EneproedexruBHMiA
yuiBepcuteT» (KuiB, KuiBchbkuii HallloHaNbHUN YHIBEPCUTET TEXHOJIOT1M Ta qU3aiHY,
26 xoBtHa 2017 p.); «EneproedexruBna mkonay» (Kuis, Hamionanbuuii exosoro-
HATypaJiCTUYHMH 1IeHTp yuHIBChbKOi Mosioal MOH VYkpainu, 21-22 Bepecus 2017 p.);
«O0pobOKka curHajiB 1 HerayCciBChbKUX IporieciBy, (Uepkacu, Uepkachbkuil aep>kaBHUN
TEXHOJIOT1YHUN yHiBepcuTeT, 24 — 26 TpaBHs 2017 poky); «IIpobnemu cydacHoi
enexktpoTexHiku-2018» (KuiB, HTY VYkpainn «KuiBcbKHN MOTITEXHIYHUNA 1HCTUTYT
imeH1 Irops Cikopebkoroy, 4-8 uepBHs 2018 p.); «MexaTpoHH1 CUCTEMU: IHHOBAIIIT Ta
imxuHipuHr» (KuiB, KuiBchbkuii HaIlIOHAILHUM YHIBEPCUTET TEXHOJOTIH Ta IW3aliHY,
15 wuepBus 2018 p.); «lIpoGmemMu Ta MNEPCHEKTUBH PO3BUTKY EHEPIETHKH,
enekTporexHosoriii ta aBTomatuku B AIIK» (KwuiB, Harmionamnuii yHiBEpcUTET
6iopecypciB Ta mpupoaokopucTyBanHs, 19 rpyaas 2019p.); Ta HAyKOBUX ceMiHapax
kadenpu KoMIT I0TepHOT iHXeHepii Ta enekrpomexaniku KHY T/ (2015 — 2020 pp.).

Iyoaikanii. OcHOBHUI 3MicT aucepTamiiiHoi poOoTH BimoOpaxkeno y 12
nyOTiKamisx, y ToMy 4ncii: 8 crateil y HaykoBuX (PaxoBUX BUJAHHIX YKpaiHu (3 HUX
omna — y SCOPUS), 2 — y 30ipHHKax HAyKOBUX Tpaib Ta Te3axX AOMOBiAcH, 2 —

MaTeHTH YKpaiHu HAa KOPUCHY MOJIEIb.
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Ctpykrypa Ta o0car aucepramii. J[uceprariiina poOoTa cCKiamaeTbcs 13
BCTYIy, 4 pO3AUTIB, CONUCKY BUKOPUCTAHUX JKEPENd, MOAATKIB. 3arajibHUU OOCST
aucepTalii CTaHOBUTHh 197 CTOPIHOK, 3 SIKUX OCHOBHMM 3MICT BHKJaAeHH Ha 153
CTOpPIHKAaX JAPYKOBAaHOIO TEKCTY, MICTUTh 47 pucyHki, 23 Tabmuup. Cnmcok
BUKOPHUCTaHUX JpKepen ckiagaetbes 3 104 nHaiimeHnyBaHb. JloJaTKu MICTSTh aKTH
BIIPOBA/XKEHHSI PEe3yJIbTaTIB POOOTH, CHUCOK MyOJiKaliil 3a TEeMOIO aucepTalli Ta

B1JIOMOCTI IIPO ampo0alliro pe3ysbTaTiB JUCepTallii.
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