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AHoTanis

Ykpaincbko10: (200 — 300 cnis)
VY wmiii poboti mpezncraBieHi ABI MpoOJIEMU KEepyBaHHs, IOB’s3aHi 3 CHUCTEMOIO MANWBHUX eneMeHTiB. [lepina
npoOieMa KOHTPOJb KarOIHOTO KHCHEBOTO PEareHTy Ui CHCTEMH MpPSMOTO BOJHEBOTO IAIMBHOTO €JIEMEHTa
Bucokoro ticky (FCS). Mera KOHTpOIIIO IOJISIrae B TOMY, 1100 €(EKTUBHO PEryNIOBaTH KOHIEHTPALiI0 KUCHIO B
Karo/li IUISIXOM ILIBH/KOTO i TOYHOTO ITOMIOBHEHHS KHCHIO, 1110 BUCHAKYETHCS ITij1 Yac BUPOOHHIITBA EJIEKTPOCHEPTi].
Jpyra npobnema Imosisirae B YHpaBIliHHI 3 KUIBKOMa BXOJaMH Ta KiIbKOMa Buxomamu nanuBHoi cucremu (FPS)
HU3BKOTO THUCKY HA OCHOBI YacTKOBOTO OKHCIICHHS IIPUPOAHOTO rady. MeTol0 KOHTPOIIO € DEryjTioBaHHS SK
TeMITepaTypu KaTaliTHIHOTO dacTKoBoro okucieHHs (CPOX), Ttak i koHIeHTpamii BomHIO Ha aHomi. JuHaMidHAN
aHaJi3 CHCTEMH Ta IPOCKTYBAaHHs KepyBaHHS 3IiHCHIOIOTHCS 3 BUKOPUCTAHHSM ITiIXONy JIIHIHHOrO KepyBaHHS Ha
OCHOBI MOZEI.

OpieHTOBaHA Ha KepyBaHHS HEJiHIMHA THHAMIYHA MOIEIh, SIKa ITi IXOAUTH JJIs KOJKHOI POoOJIeMU KepyBaHHS,
po3po0iieHa Ha OCHOBI MPUHIUTIB (Pi3uku. BoHN HE TUIBKH JIETKO MacIITa0yIOTECS Ta PO3MINPIOIOTEHCS, aje i
TUHAMIYHI MOZIET CHCTEMHOTO PiBHS, CTBOPEHI 3 MOZIETIe KOMITOHEHTIB Ha OCHOBI (Di3UKH, TAKOX Iy)Ke KOPHUCHI JUIS
PO3YMiHHS IMOBEIHKH Ta B3aEMOJII1 CHCTEMH.

aHIIHCbKOI0 (200 — 300 cnie)

This paper presents two control problems related to a fuel cell system. The first challenge is the control of the
cathode oxygen reagent for the high-pressure direct hydrogen fuel cell (FCS) system. The purpose of the control is to
effectively regulate the oxygen concentration in the cathode by quickly and accurately replenishing the oxygen
depleted during power generation. The second challenge is the multi-input, multi-outlet control of a low pressure fuel
system (FPS) based on natural gas partial oxidation. The purpose of the control is to regulate both the temperature of
the catalytic partial oxidation (CPOX) and the hydrogen concentration at the anode. Dynamic system analysis and
control design are performed using a model-based linear control approach.

A control-oriented nonlinear dynamic model suitable for each control problem is developed based on the
principles of physics. Not only are they easily scalable and extensible, but dynamic system-level models built from
physics-based component models are also very useful for understanding system behavior and interactions.
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