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1. HaykoBi 0OCHOBU 3abe3euyeHHs TPUBaJIOi eKCIlTyaTallii eJIeKTPOXiMiYHMX aKyMyJISITOPIB Y CKJIaki

€HEepProycTaHOBOK PaKeTHO-KOCMIUHUX 00'eKTiB

2. Scientific basis for supplying long-term operation of electrochemical accumulators in the power supply systems
of space-rocket objects

Pedepar:

1. 06'eKT - TpuBaja eKcIlyaTallis eJIeKTPOXiMIYHUX aKyMYJISITOPIB y CKJIa/li eHeproyCTaHOBOK PAaKeTHO-KOCMIYHUX
00'eKTiB; METa - CTBOPEHHS HAayKOBUX OCHOB 3a0€3I1e4eHHs TPUBAJIOi eKCIIyaTallii eJIeKTPOXiMiUHUX aKyMYJISITOPIiB
y CKJIaJli EHeProyCTaHOBOK PAKETHO-KOCMIYHUX 00'€KTIB IIJISIXOM KE€PYBaHHS AeTrpafaliiHIMU IPOLLECaMU, L0
IPOTIKAIOTh Y LUX aKyMYJIITOPAX; METOIM - METOM (i3NYHOr0o Ta MaTEMATUYHOTO MOJIE/IIOBAHHS €JIEKTPUYHUX,
€JIEKTPOECHEPIeTUYHMX i PECYPCHUX XapPaKTEPUCTHK €JIEKTPOXIMIYHUX aKyMYJISITOPIB, T€OPid IJIaHYBaHHS
€KCIIEPMMEHTY i CTAaTUCTUYHI METOIY OLIiHIOBAHHS SIKOCTi MaTeMaTUYHUX MOJIeJIel, METOOY MaTEMAaTUYHOTO
IIPOTHO3YBaHHSI, BU3HAYEHHSI [I0XMOKHY; arapaTypa - MOLEPHI30BaHe CTEHI0Be 00J1alHAHHS IJ1s

€KCIIEPUMEHTAJIBHUX ,ILOCHLIL)KCHB aK}/MYJIHTOpiB B aBTOMAaTUYHOMY pe)KI/IMi; HOBHU3HA - BIIEpUIE OJId



€HEepProyCcTaHOBOK PAKETHO-KOCMIUYHHUX 00'€KTiB 3alIpONTOHOBAHO 3aCHOBAaHYy Ha KEPYBaHHI AerpajgalilHiMu
IIpoLleCaMU B eJIEKTPOXIMIYHUX aKyMyJIITOpaxX KOHILEILio 3abe3leyeHHs ix TpUBajoi ekcIulyaTaliii; Ha OCHOBI
CHCTEMOTEXHIYHOTO Mifxomy Briepiie cOPMYIbOBAHO y3arajibHEHy MaTEMaTUYHy MOJIEJIb €JIEKTPOXIMIiYHMX
aKyMYJISITOPIB, SIKa 3aCHOBAaHA HA CIiBBiJHOLIEHHSX, [0 ONUCYIOTb OCOOJIMBOCTI IPOTIKaHHSI OCHOBHUX
IerpajaliiHUX IPOLECiB B €IEKTPOXiMIYHUX aKyMyJIITOPAX 10 JaJI0 MOKJIMBICTb PO3pO6JISTH Pi3Hi crienianizoBaHi
MaTeMaTU4YHi MOJeJli AJ1s1 AiarHOCTUKY, BiIHOBJIEHHS], BU3HAYE€HHS PECYPCY, IPOTHO3YBaHHS NTapaMeTPiB Ta
XapaKTEPUCTHUK €JIEKTPOXIMIYHMX aKyMYyJIATOPIB IIPY €KCIUTyaTalii B PI3HUX peXXMMax y CKJIaJli €eHepProyCTaHOBOK
PaKeTHO-KOCMI4YHUX 00'€KTiB; CTBOPEHO Ta BUIIPOOYBAHO HOBI METOM 3a0€3MeYeHHs TPMBAJIOl eKCILTyaTalii
€JIEKTPOXIMIYHMX aKyMYJISITOPIB, 5IKi 3aCHOBaHi Ha 3MEHIIIE€HHI BIIJIMBY JlerpajalliHUX IPOLECIB aKyMyJISITOPiB
IJISIXOM BiJJHOBJIEHHS], BUKOPMCTaHHI HOBMX CXEMHUX PillleHb a TAKOX peasli3allii CrieniajbHuX PEe>KUMIB
eKcITyaranii Ta X 3aMiHi Ha HOBI €JIEKTPOXIMiYHI CUCTEMU; CTBOPEHO HOBi METOIY OLiHKU NIPALLe3AaTHOCTI
€JIEKTPOXIMIYHMX aKyMYJISITOPIB, 5IKi 6a3yI0ThCS Ha NOCIIIIPKEHHSIX iHTEHCUBHOCTI IIPOTIiKaHHS erpafaliitHux
IIPOLECIB €JIEKTPOXIMIYHUX aKyMYJISITOPIB i TO3BOJISIIOTh TPOBOAUTH HiaTHOCTUKY CTaHY aKyMYJISITOPiB, IPUCKOPEHi
pecypcCHi BUIpOOYBaHHSI Ta IPOrHO3YBaHHS NAPaMETPIB i XapaKTePUCTUK aKyMYJISITOPIB Y CKJ1a/li EHEpProyCTaHOBOK
PaKeTHO-KOCMIYHUX 00'€KTIB; yIOCKOHAJIEHO BilOMi CIiBBiIHOIIEHHS, IKi ONUCYIOTb iIHTEHCUBHICTb IPOTIKAHHS
OCHOBHUX JerpajjalliiHUX [IPOLIECiB B €JIEKTPOXiMIYHUX aKyMyJISITOPax, 1[0 JO3BOJINIIO BU3HAYUTU PAKTOPH, 32
IOTIOMOTOIO SIKMX MO>KJIMBO KEPYBAaTH LIMMHU [TPOLIECAMU; PE3YJIbTATH - BIIpoBamykeHo y pobotu [II1 "Kb "IliBnenne"

ta OIl EK "EnKop"; rasny3b - pakeTHO-KOCMi4Ha TEXHIKa.

2. object - long-term operation of electrochemical accumulators in power supply systems of space-rocket objects;
objective - to create methods of providing long-term operation of electrochemical accumulators by controlling the
degradation processes occurring in these accumulators; methods - methods of physical and mathematical
modeling of electrical, electric power and resource characteristics of electrochemical accumulators, theory of
experimental design and statistical methods for evaluation of quality of mathematical models and methods of
mathematical prediction, error estimation and so on; equipment - modernized test bench equipment for automatic
experimental studies of accumulators; novelty - for the first time proposed the concept of providing long-term
operation of power supply systems for space-rocket objects based on the control of internal degradation
processes of electrochemical accumulators; on the basis of system-technical approach a generalized mathematical
model of electrochemical accumulators was first time formulated, which is based on relationships that describe
the main peculiarities of the degradation processes in electrochemical accumulators, which made it possible to
develop various specialized mathematical models for diagnostics, recovery, life estimation, prediction of
parameters and characteristics of electrochemical accumulators during operation in different modes within the
power supply systems of space-rocket objects; created and tested new methods of providing long-term operation
of electrochemical accumulators which are based on reducing the impact of degradation processes by restoring
the accumulators, using a new circuit design and implementation of special modes of operation and their
replacement by new electrochemical systems; created new methods for evaluating of performance of
electrochemical accumulators which are based on the research of degradation processes flow intensity in
electrochemical accumulators and which allow to perform diagnostics of accumulators, accelerated testing and
resource prediction of parameters and characteristics of accumulators within the power supply systems of space-
rocket objects; improved known relationships, describing the intensity of the main flow of degradation processes
in electrochemical accumulators, which allowed to determine the factors through which it is possible to control
these processes; results - are implemented into the work of Yuzhnoye Design Office and EC "ElKor"; industry -
space-rocket technics.
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