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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIEHHIO HAYKOBO-TIPAKTUYHOTO 3aBAAHHSI MiBULIEHHS QYHKLiIOHAIBHO]
eeKTUBHOCTI IIpoLieCcy yTUi3alii HaJJIMIIKOBOrO TUCKY a3y B JeTaHIep-TeHepaTOPHUX arperatax Ha 6asi
IIpOrpaMHUX 3ac06iB aBTOMaTU3allii 32 paXyHOK CKOOPAMHOBAHOT'O KEPYBaHHS TYpOiHOIO Ta TeHEPATOPOM B YMOBax
Iiii 30ypeHb MapaMeTpiB OTOKY rady Ta eJIeKTPUYHOTO HaBAaHTKEHHS. Y poOOTi MOOyA0BaHA MaTeMaTUYHA MOJIEJIb
IVHaMiKi BUXPOBOI TypOiHM 3 ypaxyBaHHSM 3aCyBKH, 5IKa € OPraHOM KePYBaHHS PE>KMMaMU HaIXOIKEHHSI BXiJTHOTO
ra3oBoro NoToKy. Lisg Mozgesp Binobpaxkae Typ6iHy sIK KEpOBaHeE IPKepesio 06epTajlbHOTO MOMEHTY Ta Ja€ 3MOT'y
IepeNnTy 0 NOCIiIKEeHb arperaTa 3 ypaxyBaHHSM i € JHAaHUX €JIEKTPUYHUX reHepaTopiB. [IpoBeieHi MOPiBHAbHI
IOCJIiIKeHHS 32C00iB eJIeKTPUYHOI TreHepallii JeTaHAepHUX arperaris, o MiATBEPAWIN JOLiIbHICTh BUKOPUCTAHHS

CHUHXPOHHOTO reHepartopa. [y 3a3Ha4eHOro reHeparopa rnobdygoBaHa MaTeMaTUYHa MOJIEJb, sIKa J03BOJINIIA



nepeunTu o NOCiIKeHHS POLEeCiB, 1o BifOyBalOThCS B arperaTi 3 ypaxyBaHHsIM B3aeMOZii Typ6iHu Ta reHepaTopa
B YMOBaX [iii 30ypeHb. 3 METOI0 BUKOHAHHS CTPYKTYPHO-TIApaMeTPUYHOIO CUHTE3Y PeryJsaTopiB 1o6ynoBaHa
MOJeJIb IeTaHAep-TeHepaTopHOro arperata. CHHTE30BaHMI PeJIeMHNI PEryssiTop MBUIKOCTI O6epTaHHs poTopa
TypOiHU BiiTIOBiHO 10 KPUTEPil0 €(peKTUBHOCTI KEpPyBaHHS, 110 BU3HAUYEHUH SIK MiHiMi3allis BUTpPAT eHeprii yepe3s
MiHIMi3aLil0 KOJIMBAJIBHOCTI EPEXiTHUX NTpoLeCiB reHepalii. OLiHIOBaHHS IMHAMIYHMX XapaKTEPUCTUK KaHAaJIiB
KepyBaHHS JOCJiI)KyBaHOT0 00’eKTa KEPYBaHHS Jajlo 3MOTY BipTyaJslbHO 37ilICHUTH PO3B'sI3KY PEryJIsITOPiB KaHaliB.
lle 103BOINIIO BUKOHATY KOOPAMHALI0 HAaJAITyBaHb aBTOMAaTUYHUX PETYJIITOPIB 30y I)KEHHS 1 IBUJKOCTI
06epTaHHS pOTOpa reHePaTopa, NOCAITUTH iX pOOOTY Ta IEPEUTH [0 MPaKTU4HOI peanidauii. PoapobseHa SCADA-
CHCTEMAa €KCIIEPUMEHTAJIBHOI YCTaHOBKY, 110 JO3BOJINJIO TIEPEBIPUTH a€KBATHICTb MOJIEJIi Ta OLIIHUTU MOXXJIMBOCTI
peasizallii Ta HaylalTyBaHHS 3alIPOIIOHOBAHUX PETYJISATOPIB Ha IPOMUCIOBUX MIKPOIIPOLIECOPHUX 3aC00ax
aBToMarusaii. Kito4oBi cj0Ba: aBTOMaTU30BaHa CUCTEMAa KEPYBaHHS, BUXPOBa TypOiHa, NeTaHAEeP-TeHepaTOPHUI

arperart, MaTeMaTU4YHa MOJIeJIb, PETYJIATOP, FA30TpaHCIIOPTHA Mepexka, SCADA-cucrema.

2. The dissertation is devoted to the solution of the scientific and practical problem of increasing the functional
efficiency of the process of utilization of excess gas pressure in expander-generator units based on software
automation tools due to the coordinated control of the turbine and generator under the conditions of disturbances
in the parameters of the gas flow and electrical load. In the work, a mathematical model of the dynamics of the
vortex turbine is built, taking into account the valve, which is the control body of the flow modes of the incoming
gas flow. This model represents the turbine as a controlled source of torque and allows us to proceed to the study
of the unit taking into account the connected electric generators. Comparative studies of means of electrical
generation of expander units were conducted, which confirmed the feasibility of using a synchronous generator. A
mathematical model was built for this generator, which made it possible to proceed to the study of the processes
taking place in the unit, taking into account the interaction of the turbine and the generator under conditions of
disturbances. In order to perform the structural and parametric synthesis of regulators, a model of the expander-
generator unit was built. The synthesized relay regulator of the speed of rotation of the turbine rotor, according to
the control efficiency criterion, which is defined as the minimization of energy consumption due to the
minimization of the fluctuation of transient generation processes. The evaluation of the dynamic characteristics of
the control channels of the studied control object made it possible to virtually solve the channel regulators. This
made it possible to coordinate the settings of automatic regulators of excitation and the speed of rotation of the
generator rotor, to investigate their operation and to proceed to practical implementation. The SCADA system of
the experimental installation was developed, which allowed to check the adequacy of the model and evaluate the
possibilities of implementing and setting up the proposed regulators on industrial microprocessor automation
tools. Key words: automated control system, vortex turbine, expander-generator unit, mathematical model,
regulator, gas transportation network, SCADA system.
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