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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.01.85

Tema gucepranii:
1. KCPYBHHHH ABTOHOMHVMHU CUCTEMAMU €JIEKTPOKUBJIEHHA i3 BOOHEBO-KNCHEBMMU IMAJINMBHUMU €JIEMEHTAMU Ha

0a3i MTyYHUX HEMPOHHUX MEPEX

2. Control of separate power-supply system with hydrogen-oxygen cells on basis of artificial neural networks

Pedepar:

1. O6'eKT mOCHiA)KEeHHS - EHepPreTUYHi IPOLieCU B aBTOHOMHIN CUCTEMi eJIEKTPOXUBJIEHHS i3 BOTHEBO-KUCHEBUM
MAJIMBHUM €JIEMEHTOM Y SIKOCTI IIEPBUHHOTIO JIKEPeJIa €JIEKTPOEeHePrii. MeTa IOoCIIiI>)KEHHS - [iABULIEHHS
eeKTUBHOCTI IlepeJlaBaHHs MaKCHMaJIbHOI IIOTY>KHOCTI CIIOXKMBAYy BiJ] BOJIHEBO-KUCHEBOI'O IIaJIMBHOTO €JIeMeHTa
B PaMKaX aBTOHOMHOI CUCTEMU €JIEKTPOKMBIIEHHS. [IpU pO3B'43aHHI [TOCTaBJIEHUX 3a11a4 BUKOPUCTOBYBAJILCh
METOJIY TEOPETUYHUX IOCIIiIKEeHb, 30KpeMa (popmMatisalisi Ta CACTEMHUI MifXil, TeOpisl ITY4HOrO iHTEJIEKTY,
TeOpisi aBTOMAaTUYHOT0 KePyBaHHSI, MaTeMaTUUHUN aHali3, Teopis HaburKeHHs QYHKIiNA Ta Teopis psfiB, MeToou
IIOIIYKY €eKCTpeMyMy. ExcriepyuMeHTasbHi OCiIKeHHS] BUKOHYBAJIMCh Ha JIabOpaTOPHill yCTaHOBLi aBTOHOMHOTO
€JIEKTPO>KUBJIEHHA i3 BOJHEBO-KVMCHEBUM IAJIMBHUM €JIEMEHTOM NOTYKHICTIO 300 BT. [IpakTU4HOIO LiHHICTIO
pPO6OTH € cTIocib po3paxyHKy BaroBUx KoeQillieHTiB IITyYHUX HEMPOHHUX MEPEX NPSIMOTO MOMKUPEHHS Ha OCHOBI

TeopeM 36KHOCTI TPUTOHOMETPUYHUX pafLiB Oyp'e, M0 rapaHTye 306ir TYYHOI HEMPOHHOI MepeXi MPsSIMOro



IOIIMPEHHS [0 LijIbOBOI (PYHKILiI, Ta CIIOCIO BU3HAYEHHSI TOIOJIOTI MITYYHUX HEUPOHHUX MEPEX MPSIMOTrO
[IOIIMPEHHSI Ha OCHOBI BUIJISIAY MaTeMaTUIHUX Mojeel ieHTu(ikoBaHUX 00'eKTiB, 110 J03BOJINIO BUOKPEMUTU
(di3nyHi 3MiHHI CTaHy BOJJHEBO-KMCHEBOTO MaJIMBHOrO eJeMeHTa. HoBr3HA: OTpUManu nojajblinii pO3BUTOK
METOJIY iHTEJIEKTYaJIbHOTO KEPYBAHHSI aBTOHOMHUMM CUCTEMAMU €JIEKTPOKUABIIEHHS, Y€PE3 PO3POOKY CTPYKTYypU
aBTOMATM30BAHOI CUCTEMU EKCTPEMAJIbHOTO KEPYBAHHS, SIKA BKJII0YA€ MOJIEJIb BOJHEBO-KMCHEBOTO MTAJIMBHOTO
eJleMeHTa Ha 6a3i TYyYHUX HEMPOHHUX MEPEX IIPSIMOro MOIMMPEHHS, 110 [03BOJINIIO 3a0€3[1eYUTH PEXXUM
Y3rOJI)KEHHS aBTOHOMHOI CUCTEMU €JIEKTPOSKUBJIEHHS i3 HABAHTAXKEHHSM; YIOCKOHAJIEHO MaTeMAaTU4YHY MOJIEJIb
ABTOHOMHOI CUCTEMU €JIEKTPOXXUBJIEHHS, Y€P€3 3HAXOPKEHHS 3aKOHOMIPHOCTI MiXK An(Y3iiHUM NafiHHAM
HaIpyry, iOHHOIO IIPOBiTHICTIO MEMOPaHMU i BTpaTaMu TUCKY Ha €JIEKTPOiax BOAHEBO-KMCHEBOTO [1aJInBHOTO
€JIEMEHTA, 110 JO3BOJINJIO BpaxyBaTy MOro reOMETPUYHI ITapaMeTPy B 3arajibHill MAaTEMaTUYHIA MOJIEJ CUCTEMY;
3HANIIM NO/AMbIINI PO3BUTOK METOMIU IOJIiIHOMIia/IbHOI ieHTUdiKallii BOJHEBO-KMCHEBUX NaJMBHUX €JIEMEHTIB,
yepes3 po3po6Ky KyCKOBO-TIE€pPioJMYHUX MOJIiIHOMIB ['ayca Ta OpTOroHanbHOi cucteMu (yHKLiN Ha iX OCHOBI, 10
I03BOJINJIO ifeHTH(iKyBaTH BOJHEBO-KUCHEBUH NaJIMBHUN €JIEMEHT Y CKJIaJli aBTOHOMHOI CUCTEMU
€JIEKTPOXUBJIEHHS. Pe3ynbraty guceprauiiiHoi pobotu ynposamkeHi B TOB TIIO "ITOHTEXIIPOM" m. [lonenpka i
BUKOPUCTOBYIOTbCS B HAYKOBIN AisIJIbHOCTI Ta B HaB4ayIbHOMY Iipoueci IBH3 "loHenpKri1 HalliOHAIbHNY TEXHIYHUN

yHiBepcuteT" MOH Vkpainu. Cepa (ranysb) BUKOPUCTAHHS: €JIeKTPOTEXHIYHA.

2. Object of research - the energy processes in the separate power-supply system with a hydrogen- oxygen fuel
cell as a primary source of electricity. Research objective - increase of transfer efficiency of the maximum power
(energy) to a loading from the hydrogen-oxygen cell by separate power-supply system. In solving the problems
were such methods used: formalization and systematic approach, the theory of artificial intelligence, automatic
control theory, mathematical analysis, approximation theory and the theory of series, hill-climbing method.
Laboratory study have been performed at laboratory facility of autonomous power supply system with a hydrogen-
oxygen fuel cell power of 300 W. The practical value of dissertation is the calculate mode of artificial neural
networks weights based on the use of Fourier-series convergence theorem, which guarantees the convergence of
the artificial neural network to the target function and the topology determining mode of artificial neural networks
based on the kind of mathematical models of identifiable objects which possible to identify the physical state
variables of a hydrogen- oxygen fuel cell. Scientific novelty: further developed intelligent control methods of
separate power-supply system through the development of the extremal control systems structure, including the
model of the hydrogen-oxygen fuel cell based on artificial neural networks, which allowed to support matching
mode of separate power-supply system with a load; improved mathematical model of separate power-supply
system through the finding of dependence between the diffusion voltage drop, ionic conductivity of the membrane
and the pressure drop across the electrodes of hydrogen-oxygen fuel cell, which allowed it to take into account
the geometrical parameters of hydrogen-oxygen fuel cell in the general mathematical model of the system; were
further developed polynomial identification methods of hydrogen-oxygen fuel cells through the development of
piecewise periodic Gauss polynomials and orthogonal function system on their basis, which allowed the
identification of a hydrogen-oxygen fuel cell in the separate power-supply system. The results of the dissertation
introduced in the LC "Dontehprom" in Donetsk, and are used in scientific research and in the educational process
at the SHEE "Donetsk national technical university" Board of Education. The scope: electrotechnical.
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