MunucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30oBaTelIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs

] |:| C]
Isl
«HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM
TOMCKHU NOJJUTEXHUYECKNU YHUBEPCUTET»

Hamnpasnenue noarotosku/mpoduis : 13.06.01 Dnektpo- u TemnorexHnka/05.09.03 Daekrpo-
TEXHUYCCKHE KOMIIJIEKCHI M CHCTEMBI

IIIxomna: MHxeHepHAas IKOJIa SHEPTE€TUKHI

Otaencuue:. OTACICHHE ICKTPOIHESPISTUKU M DJICKTPOTCXHUKHU

Hayunblii 10k1a71 00 0CHOBHBIX pe3yJIbTATaX MOAT0TOBJIEHHOI
HAYYHO-KBAJIU(PUKALMOHHOMH padoThI

Tema Hay4yHOr0 JOKJIaAa

DneKTpOMEeXaHHUeCKU TeHepaTop B aBTOHOMHOM CHUCTeMe AJeKTpocHabxeHus Tumna Microgrid

YJK: 621.373.1:621.31.031:004.031.2

Acnupasr

I'pynna (025 (0] Hoanucek Jara

A4-28 A066acu Momxrabda

PykoBoauTenst npoduiis moaroToBKH

JoskHocTH DoUo Yu4eHnas creneHb, Moanuch Hara
3BaHHe

[Ipodeccop Hementosen 1O.H. K.T.H., JIOLIEHT

PYKOBOI[I/ITCJ'[B OTACIICHUA

J0/KHOCTH [(%(0] Yuenas crenens, Moanucey JlaTa
3BaHHe

[Ipodeccop Hementses FO.H K.T.H., JIOLIEHT

Hayusslli pyKOBOIHUTEB

Jo/KHOCTH [%(0] Yuenas crenens, Moanucey JlaTa
3BaHUe
ITpodeccop Iapranees A. T A.T.H.,
npodeccop

Tomck — 2018 1.




AHHOTALIMA

HayuHo-kBann(ukanmonHas paboTa MOCBALICHA NPUMEHEHHIO YCTPOWCTB COBPEMEHHOM
CHJIOBOH  DJIEKTPOHHMKH, JJIEKTPOMEXaHHYECKUX T'EHEpaTOpOB, COJHEYHBIX MaHeJled W
XMUMHYECKUX MCTOYHUKOB TOKA, OOBEIMHEHHBIX B CHCTEMY AJIeKTpocHaOxeHus tuma Microgrid.
B pabore mnpencraBieH crnocod ynpaBiaeHHs [UId TrapaHTHUPOBAHHOrO U OecrepeOoiHOro
CHaOXEHUsl HIIEKTPUUYECKOW HHEepruel Harpy3ku, HpPEJCTaBICHHOM 3JEKTPONOTPeOUTENIIMU
HEOOJIBIIIOr0  HACEeNIEHHOTO IYHKTa, MpH MakcUMainbHOW 3(ddekTuBHOCTH mMOTpeOIeHUs
NEPBUYHBIX YHEPTETHUECKUX PECYPCOB U MPE0OPa30BaHUS SJICKTPOIHEPTHH.

BbIxo/1HOE HanpspkeHHE CUHXPOHHOI'O F€HepaTopa CBSI3aHO C HANPSHKEHUEM IOCTOSHHOTO
TOKAa CONHEYHOW TmaHenu 4epe3 TpexdasHbli WHBepTOop W (C-dC-moBhIIIaOIINie
npeoOpa3oBaresib. AHAJIOTMYHO OCYHIECTBISIETCS  CBSI3b  CHHXPOHHOTO — TeHepatopa ¢
aKKyMYJIITOpHOU Oatapeeil. BerporenepaTop mpencTaBlieH aCMHXPOHHON MamuHOW. Takum
o0pa3oB B  aBTOHOMHOM  CHCTEME  3JEKTPOCHAOKEHHUs  IPUCYTCTBYIO  HECKOJIBKO
SHEepronpeoOpasyouMX KaHAJIOB 3JIEKTPOIHEPrUH. AJTOPUTM NepepacipeiesieHUs] SHEPTUuH 110
OTJENIbHBIM SHEPTreTHYECKUM KaHaJIaM BBIYHMCISIET ONTHUMAIbHBIN CLEHAPUI JIEKTPOCHA0KEHNUS
noTpeouTens.

JUis TOBBIIIEHUS HA/IEKHOCTH pabOThl OTEIbHBIX SHEPreTUYECKUX KaHAJIOB B ABTOHOMHOM
cucreme 3JIEKTPOCHAOKEHUS HPOU3BOIUTCS MOHUTOPHHT 00MOTOK craropa
AIIEKTPOMEXAHUYECKUX TeHEepPaTopoB. B MeTOJe MOHHTOpWHTA HANpsHKEHHWE W TOK TePMHHAIA
reHepaTopa HMCIONB3YIOTCS B KA4eCTBE BXO/IHBIX CHTHAJIOB, YTO MOXET MOMOYb 3(PPEeKTHBHO
KOHTPOJIMPOBATh COCTOSIHHE OOMOTKH CTAaTOpa € 1eNbI0 MPEJOTBPALICHNS aBapUHHBIX CUTYAIHH.

C uenbo obecrieueHus] HEMPEPHIBHOTO MOTOKA IEKTPOIHEPTUU AITOPUTM HPOTHO3UPYET
CKOpOCTh BpAIIEHUS] BETPSHOMN TYpOWHBI, OCBEIICHHE COJTHEYHOI MaHEeH, OCTATOUYHYI0 €MKOCTh
AKKyMYJSITOPHOM 0Oaraped M OCYIIECTBISIET NMPOTHO3 peXHMMa dJIEKTpocHaOxkeHus. B ciydae
HEeOJaronpusITHOrO MPOTHO3a BBOAMUTCSA B JEWCTBUE HJIEKTPOMEXAHUYECKUH CHUHXPOHHBIN
reHeparop.

Uccnenyemass B HayyHO-KBATM(PHUKAIMOHHOM  paboTe  aBTOHOMHAs  CHCTEMa
AIIEKTPOCHAOKEHNUsT TIPUBJIEKAaTEIbHA OJaromapsi CBO€H TMOKOCTH, OPUTHHAIBHOMY alTOPUTMY
yIpaBJIeHUS U HaJIeKHOCTU. Tarke ee MOXKHO JIeTKO HaCTPOUTH JJIsl pa3MEIleHUs] Pa3IuyHOrO
KOJINYECTBA HCTOUHUKOB SHEPTHH.

B HayuHO-KkBanM(pUKalMOHHON paboTe MPEACTaBICHO IOJIHOE OIMUCaHHEe AaBTOHOMHOMN
CHCTEMBI 3JICKTPOCHAOKEHUS, PadOTAIONIYI0 HA OCHOBE Pa3pabOOTaHHOTO AITOPHTMA, KOTOPYIO

MOKHO XapaKTepPH30BaTh KaK MHTEIUIEKTyalbHYI0 ciuctemy Tuna Microgrid.



B pabote aHanu3upyloTcs OTIENbHBIE COCTABHbIE YacTH SHEPreTUYEeCKOW CHUCTEMBI.
OTtnenbHO U OAPOOHO MPOBEIEH aHAINU3 PEKUMOB CHHXPOHHOT'O T€HEepaTopa MpU U3MEHEHUSIX
Harpys3KHu.

KioueBble ci10Ba: BO300HOBJISIEMblE MCTOYHUKH;  alIlOPUTM; 3HEProddeKTuBHOCTS;

OHCProKOMILIEKC; CUCTEMA YIIPaBJICHUA, CHHXpOHHBIfI reaeparop.

Abstract

Scientific and qualification work is devoted to the use of modern power electronics devices,
Electromechanical generators, solar panels and chemical current sources, combined into a power
supply system of the Microgrid type. The paper presents a method of control for guaranteed and
uninterrupted supply of electrical energy to the load presented by the consumers of a small
settlement, with maximum efficiency of primary energy resources consumption and electricity
conversion.

The output voltage of the synchronous generator is connected to the DC voltage of the
solar panel through the three-phase inverter and dc-dc-boost Converter. Similarly, the connection
of the synchronous generator with the battery is carried out. The wind turbine is represented by
an asynchronous machine. Thus the Autonomous power supply system, there are multiple
channels of energy conversion of electricity. The energy redistribution algorithm for individual
energy channels calculates the optimal scenario of the consumer's power supply.

To improve the reliability of the hotel energy channels in an Autonomous power supply

system, the stator windings of Electromechanical generators are monitored. In the monitoring
method, the voltage and current of the generator terminal are used as input signals, which can
help to effectively monitor the state of the stator winding to prevent accidents.
In order to ensure a continuous flow of electricity, the algorithm predicts the speed of rotation of
the wind turbine, the lighting of the solar panel, the residual capacity of the battery and predicts
the mode of power supply. In case of an unfavorable forecast, an Electromechanical synchronous
generator is activated.

The Autonomous system of power supply investigated in scientific and qualification work
is attractive due to its flexibility, original control algorithm and reliability. It can also be easily
configured to accommodate a variety of energy sources.

In scientific and qualification work the full description of the Autonomous system of
power supply working on the basis of the developed algorithm which can be characterized as
intelligent system of Microgrid type is presented.



The paper analyzes the individual components of the energy system. Separately and in
detail the analysis of modes of the synchronous generator at changes of loading is carried out.
Key words: renewable sources; algorithm; energy efficiency; power complex; control system;

synchronous generator.



