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1. AHTUTIOMIIa’)KHE KEPYBaHH4 ra3olepeKadyyBajJbHAM arperaToM i3 3aCTOCyBaHHSM METOJIiB HEYITKOI JIOTIK1

2. Antisurge Control of Gas Pumping Units Using the Methods of Fuzzy Logic

Pedepar:

1. Incepraist NpUCBAYEHA IUTAHHIO aHTUIIOMIIQ&XXHOTO KEPYBaHHSI ra30lepeKadyBajJbHUM arperaTom. Po3po6sieHo
IAHAMIYHY MaTeMaTU4YHYy MOJIeJIb SBUIIA IOMIIAXY B BiILlEHTPOBOMY HarHiTayi ra3onepeKkavyyBajJbHOTO arperary 3
BpaxyBaHHSIM II€peIyCKy ra3y yepe3 aHTUIIOMII&)KHUM KiiarnaH. Po3po6sieHo y3arajbHeHy CTaTUYHY MaTeMaTUYHY
MOJeJIb BiILIeHTPOBOrO HarHiTaya ra3onepeKkayyBajibHOTO arperary AJisi CyKyIHOCTi ra3o4uHaMidYHUX
XapakTepucTUK. Ha 0CHOBI QyHKIIill ClIeKTpaJIbHUX LIiIbHOCTEN CTyIEHs MiABUINEHHS TUCKY ra3y Ta
IIPOYKTUBHOCTI Har"iTaya Bu3HayeHo QyHKIIi0 repenayi BiflieHTPOBOro HarHiTaya ra3onepekavyyBajgbHOrO
arperary. 31iliCHEHO IIOCTaHOBKY 3a/la4di CUHTE3y ONTHMAJIbHOI 32 MIBUAKOMIEIO MiICUCTEMY aBTOMATUYHOTO
AQHTUINIOMIIKHOTO peryioBaHHS. CHOPMYIIbOBAaHO [TIOCTAHOBKY 3a/1a4i CUHTE3Yy PEryJssiTopa MiiCUCTEMU
aBTOMATUYHOTO aHTUITIOMIIQXXHOTO PETYJII0BAaHHS HA OCHOBI BUKOPUCTAHHS ollepaTopa 06epHeHHS. Ha 0CHOBI
dyHKLiI epenayi BifjlleHTPOBOTO HarHiTaya po3po6sieHo mogesi 6aratonapamerpuynux IIO02-, TTIAN213-



PeryJsiTOpiB i METOJI CUHTE3y TaKUX peryasaTopis. Pozpobseno crpykrypu I112-, [T -peryasTopis, GyHKLis
nepepayi skux obepHeHa 1o PpyHKLUii nepenadi 06'eKkTa KepyBaHHs. 3iliICHEHO CHUHTEe3 ONTHMaJIbHOTO 32
LIBUJIKOJIi€10 3aKOHY KepyBaHHS BilLlEHTPOBUM HarHiTaueMm ra3orepeKkadyBajbHOrO arperary 3 ra3oTypoiHHUM
npuBOAOM. Po3pobsieHo Ta cuHTesoBaHo [T111112-, TII-¢dazi-peryngrop ta [11]l-perysnsrop 3 gasi-6710KkoM
aBTOMAaTHUYHOrO HaJjlalmTyBaHHS KoedilieHTiB. PO3pobsieHo iMiTanifiHy MOzesib BilLleHTPOBOTO HarHiTaya
ra3onepeKavyBajbHOTO arperaTry 3 ypaxyBaHHSM aHTUITOMII&KHOIO KianaHy. [IpoBefeHo imiTaniliHe MOEeII0BaHHS

3 PO3pO0JIEHUMU PETYJIATOPaMU Ta 37i¥ICHEHO ixX MOPIBHAIBHUI aHAaJIi3.

2. The thesis is devoted to antisurge control of gas pumping units. The dynamic mathematical model of the surge
phenomenon in the centrifugal pumping unit supercharger with the account of the gas bypass through the
antisurge valve is designed. The generalized mathematical static model of the centrifugal pumping unit
supercharger for a set of gas-dynamic characteristics is designed. On the basis of the spectral density functions of
the gas compression ratio and supercharger performance, the transfer function of the centrifugal pumping unit
supercharger is determined. The synthesis problem of the time optimal subsystem of automatic antisurge control
is stated. The synthesis problem statement of the subsystem regulator of automatic antisurge control, based on
the inversion operator usage, is formulated. Based on the transfer function of the centrifugal supercharger, the
models of multiparametric PIDD2- and PIDD2D3-regulators, as well as the method for these regulators synthesis,
are developed. The structures of the PDD2- and PDPD-regulators, the transfer function of which is inverse to the
transfer function of the control object, are designed. The synthesis of the optimal time control law of the
centrifugal pumping unit supercharger with the gas turbine drive is conducted. The PIDD2- and PI-fuzzy-
regulator, as well as the PID regulator with the fuzzy block of automatic adjustment of coefficients, are developed
and synthesized. The simulation model of the centrifugal pumping unit supercharger with the account of the
antisurge valve is designed. The simulation modeling of the developed regulators is conducted and their

comparative analysis is carried out.
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