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OBUTYHAMU

2. Information technology of power processes analysis and control optimization for switched reluctance motors

Pedepar:

1. Incepraliiio IpUCBSYEHO BUPIIIEHHIO aKTyaJlbHOI HAYKOBO-TIPAaKTUYHOI 3aa4i NiBUILIeHHS e(PEeKTUBHOCTI Ta
iH(OPMATUBHOCTI KepyBaHHS i eKCILTyaTalii BEHTUJIbHO-iHAYKTOPHOIO ABUTYHA Y KOMILJIEKC] 3 CJIOBUM
[IepeTBOPIOBAYEM Ta TEXHOJIOTTYHUM 00'€KTOM. YIOCKOHAJIEHO MOJIeJIb PO3PaxyHKy II€pEeTBOPEHHS eHeprii B
KOMILJIEKCAX CUJIOBUY NI€EPETBOPIOBAY — BEHTUJIbHO-IHIYKTOPHUI ABUTYH — TEXHOJIOTIYHUI 00’€KT, sIKa
BiIpi3HSIE€THCS 3aCTOCYBAHHSIM MYJIbTUAr€HTHOI NiICUCTEMU ineHTU(iKallli MUTTEBUX BTPAT, BPaXyBaHHSIM MOMEHTY
OIIOPY TEXHOJIOTIYHOTO MEXaHi3My, KOHCTPYKTUBHUX OCOOGJIMBOCTE! ABUTYHA Ta 103BOJIsIE BUBHAYUTU MUTTEBI (a3Hi

CTPYMHU, OOEPTOBUI MOMEHT Ta HarpiB ABUTYHA. YIJOCKOHAJIEHO iHOPMaLiliHy TEXHOJIOTIIO0 aHali3y eHepreTUYHNX



[IPOLECIB i ONTHUMI3aLii KepyBaHHS KJII0YaMy CHJIOBOTO [IEPETBOPIOBAYA 1 BEHTUJIbHO-iHAYKTOPHOTO
€JIEKTPOIIPUBOZY, SIKa BiZIPi3HSE€THCSI BAKOPUCTAHHSIM MYJIbTUAr€HTHUX MOZeJIell BU3HAYEHHSI MUTTEBUX BTPAT i
€JIEKTPOMEXAHIYHUX XapaKTEPUCTUK, METOJIOM IIOLIYKY ONTUMAJIbHUX 3aKOHIB KEPYBaHHS CUJIOBUM
[IEPETBOPIOBAYEM, i 103BOJISIE BUBHAYUTU IPUIATHICTE OOPAHOTO BEHTUJILHO-iHAYKTOPHOTO ABUTYHA IJIS1 33JaHAX
YMOB i 326€311eYUTY BUKOHAHHS TEXHOJIOTYHOI 3azayi. HabyB nonasnbIoro po3BUTKY METO/, ONTUMI3allii KepyBaHHS
CHJIOBMM I1€PETBOPIOBAYEM BEHTUJILHO-IHIYKTOPHOI'O IBUTYHA, SIKUM BiPi3HSETHCS BUKOPUCTAHHSIM MHOXXUHHUX
MoJesIe, KOJKHA 3 SIKUX T€HEPYE MUTTEBE 3HAYE€HHS YUCIIOBOI OLIHKM TEXHOJIOTTYHUX YMOB, IIOUIYKOM MiHIMyMy
iHTerpasbHOro KpuTepito, Ta GopMyBaHHIM 6a3u 3HAHb MIOL0 BUOOPY (POPMU iMITysIbCY KOMYTALil 17151 BU3HAUYEHUX
YMOB POGOTH JBUTYHA, IO O3BOJISIE MiAHATU €(PEKTUBHICTb €JIEKTPONIPMBOY Ha 6a3i BEHTUIbHO-iHAYKTOPHOTO

IBUI'yHA Ta 326€3[1€4UTU BUKOHAHHS TEXHOJIOTIYHO]I 3a1aui.

2. The dissertation is devoted to the decision of the actual scientific and practical problem of increase of efficiency
and informativeness for control and operation of the switched reluctance motor in a complex with the power
converter and technological object. The operation principles of the switched reluctance motor are analyzed in the
work. The main advantages of the switched reluctance motor, its shortcomings and ways of their elimination are
defined. The work is based on two ideas: linking the mathematical description of energy conversion processes in
an inductor machine to working points depended on the form of phase inductance; the use of a universal
mathematics model of a switching impulse using key switching points. To implement these ideas, a multi-agent
system divided into basic analytical and calculated levels was proposed. The input, output data and rules of
behavior are defined for each agent of this system. Moreover, each agent is conditionally independent; it can be
replaced by an agent similar in function and having a different internal structure. As a result, the model for
calculating the energy conversion in the power converter - switched reluctance motor - technological object
complexes was improved. The developed model is distinguished by the use of a multi-agent subsystem for
identifying instantaneous losses, taking into account the resistance moment of the technological mechanism, and
design features of the motor. The developed model allows determining the torque, speed, instantaneous phase
currents and motor heating. The information technology for analyzing energy processes and optimizing the switch
control of a power converter for a switched reluctance electric drive was improved. The developed information
technology is distinguished by the use of multi-agent models for determining instantaneous losses and
electromechanical characteristics, by the method of finding the optimal control laws for a power converter. The
developed information technology makes it possible to determine the suitability of the selected switched
reluctance motor for the given conditions and to ensure the fulfillment of the technological task. The method for
optimizing the control of a power converter of a switched reluctance motor has been further developed. The
improved method is characterized by the use of multiple models generating an instantaneous value for a numerical
estimate of process conditions. The method uses the search for the minimum of the integral quality criterion. The
developed quality criterion takes into account the need to operate the motor at a given speed, to perform
technologically determined useful work under striving to minimize losses in the inductor machine. Based on the
results of the simulations, a knowledge base on the choice of the commutation pulse shape for certain engine
operating conditions is formed. All of the above makes it possible to increase the efficiency of an electric drive
based on a switched reluctance motor and to ensure the fulfillment of a technological task.
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