Bicnuk Hayionansnozo mexuiunozo yHisepcumemy Yrpainu «Kuiecokuii noinimexuiynuii incmumymy
Cepis «Ximiuna indxcenepis, ekoiocis ma pecypcosvepexcennsy. 2012. Vo 2 (10)

Zhuchenko A. L, Spitsyn Ye. I.
STRUCTURE OF COMPUTER SIMULATION SYSTEM OF REFORMER FURNACE

The structure of computer simulation system of reformer furnace for training and certification of oil refineries
personnel is developed. The modular structure of training system is got.
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JOCIIIKEHHS CTIMKOCTI CUCTEM ABTOMATHYHOT' O
KEPYBAHHA B MATEMATUYHOMY ITAKETI MATLAB

Po3zenanymo oocnioocenna cmiiixocmi cucmem KepygaHHa sacobamu Mamemamuynozo naxemy Matlab. Iloxasa-
HO OCHOGHI MOMEHMI CIMGOPEeHH MoOenell cucmeM, HageOeHo &NAcHi peanizayii kpumepiig cmiiixocmi, wo Oo-
38071€ NPOBOOUINYU OOCTION*CEHHS O0BITbHOI CKIAOHOCI.

Knrouoei cnosa: cmitikicme cucmem xkepyeanus, mooenroganna cucmem, Matlab, Control System Toolbox.

MocranoBka npod.revn. OyHKIIOHYBAHHS CHCTEM KEPYBAHHS MOBUHHO 33/I0BOJBHATH JCIKAM BHMOTAM,
BKIIMBE MICIIC CEPE/ AKHX MA€ IOKA3HHK CTIMKOCTI. JIOCTIHKEHHIO CTIHKOCTI CHCTEM KEPYBAHHS IMPUCBAYCHO
OaraTo podiT, B AKMX HABOIATHCA Pi3HI TPYIMH KPUTEPIiiB Ta 00IACTH iX 3acTOCYBaHHA. JaHI TOCIIKCHHS BHMA-
TarOTh SIK MATEMATHYHHUX PO3PAXYHKIB, Tak i rpagiuHoi iHTepmperanii. [IpoTe Ha mpakTHmi peamizamis IHX KpH-
TEPiiB € HCMPOCTHM 3aBJAHHAM, AKC BAYKKO BHPIIINTH iHKCHEPY-PO3POOHUKY OC3 CYTTEBHX 3HAHB MPOTPAMY-
BaHHA 200 BUKOPUCTAHHS CIICIIATEHAX MPOTPAMHHUX 3aC00iB.

AmHaJii3 nonepeHix qocuikens. Cepe HAIBHUX 3aC001B MOJCTFOBAHHSA TA PO3PAXYHKY CHCTCM KCPYBaH-
HI — HAWNMCPCTICKTHBHIIIAM € BHKOPHCTAHHSA MATCMATHYHHX TMAKCTIB, a 0coOmmBO iHCTpyMmeHTapiro Control
System Toolbox y Matlab. Moro mepeBaroro € BelHKa KilbKiCTh BOYIOBAHHX (Y HKIIiH, BHKIHK SKHX J03BOIE
3a OHY IHCTPYKIIFO TOOYIyBaTH NEPEXITHY UM YACTOTHY XapPAKTCPHCTHUKY, 00 €THATH CIEMECHTH CHCTEM KEPY-
BaHH PI3HUME THUIAMH 3B s13KiB. [Ipore el Toolbox He MicTHTB peamnmizamnii ASIKHX KPUTEPIiB Ta MAXOMIB J0C-
THKEHHA CTIHKOCTI (OCHOBHOIO NMPUYHMHOIO € BUKOPHCTAHHS PI3HUX METOMIB TCOPii aBTOMATHIHOTO KEPYBaHHA
HA 3aX0[i Ta B MOCTPAASHCHKUX KpaiHax). Kpim TOrO0, pi3HHM JOCIITHHKAM HEOOXITHO 30CEPEIUTHCS HA OKpe-
MHX aCIEKTaxX.

MeTo10 CTATTi € MABHIICHHS ¢()EKTUBHOCTI JOCIIIKCHHS CTIHKOCTI CHCTEM KEPYBAHHA 3a PAXyHOK Peai-
3amii KpUTEPIiB CTIMKOCTI Ta METOAUK JOCTIHKEHHS HA 0a3i rOTOBOT IIaT(OpMH A1 MOJCTIOBAHHS.

Bukaag oCHOBHOTO Matepiady. Y crarti mmd HAOYHOCTI posranyto kmac SISO-cmctem (single-
input/single-output), To0TO CHCTEMa Ma€e OIHMH BXiT Ta OOUH BHXIA. [IpoTe pe3ynbTaT AOCITIIKCHb 0€3 3aHBHX
TPYAHOIIIB MOKYTh OVTH NMOIMHPCHI HA CHCTCMH, IMO MAIOTh ACKiibKa map BXix — Buxig (MIMO-cuctemn). Y
mitt podoti MoxmBocTi Control System Toolbox OyayTs TOCTIKCHI [T OJHOKOHTYPHHX 3aMKHCHHX CHCTEM
ABTOMATHYHOTO KCPYBAHHA, B IKHX 00 €KT 3a4a€THCA MICPSIATHOKO (PYHKILERO:
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A®DX cucremu KepyBaHHS TOPKAETHCSA KOJA, IO CBIAYUTH PO 3a0€3MECUCHHS 3aJaHOTO IOKA3HUKA KOJIHB-
HOCTI (11 HAmoTo BHOAaKy M = 1,3).

BucnoBok. HammcanHs BIAaCHOTO MPOTPAMHOTO KOAY A JOCTIAPKCHHS CTIMKOCTI CHCTEM KEPYBAHHS, IO
BUKOPHUCTOBY€ BOyIoBaHi (pyHkuii makery Matlab, n03BoJsIE BUKOHATH TOCTIHKEHHA AOBLTBHOI CKJIATHOCTI,
CYTT€BO CIIPOCTHBIIN iX peaTi3alito.
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Kovaliuk D. O.
CONTROL SYSTEMS STABILITY RESEARCH USING CONTROL SYSTEM TOOLBOX OF MATHEMATICAL
PACKAGE MATLAB

The article describes control systems stability research using Control System Toolbox of mathematical package
Matlab. Single-input/single-output system for the object specified in the form of a rational transfer function with
delay and the Pl-controller has been created. The system stability has been determined over the roots of the
characteristic polynomial, Mikhailov and Nyquist criteria. The own implementation of stability criteria has been
proposed. That allows to work study of arbitrary complexity. The controller parameters have been calculated for
a given rate of oscillation by the M-circle method.

Keywords: stability control systems, simulation systems, Matlab, Control System Toolbox.
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JOCIIIKEHHS TEMIIEPATYPHUX ITOJIIB CKJIOBAPHOI ITEYI

Hageoeno pesynemamu MOOeNO8AHHA MeMNepAmypHOZ0 posnodiny y ckiogapHili nedi. Hagedeno oocnioxcenns
00epIICaHUx meMnepamypHux noJig y pisnux nepemunax cxnogapnoi neyi. Cpopmyneo8ano pezyasmamy 00Ci-
Odicet-Ha meMnepamypHux noie y CKIo8apHiti neyi.

Kniouosi cnosa: cknogapna nid, memnepamypue nojie, MamemMamuyia Mooes.

Mocranopka mpodaemu. OAHIER 13 HAKOITFIMX MPOOJICM BITYH3HAHOTO CKJIOBAPHOTO BHPOOHHITBA € CHOTO-
Hi HOTO BENMKA CHEPTOEMHICTD. 3BKAIOYH HA CYYACHI TCHIACHIII POCTY INH HA MPUPOTHUH Ta3, SKUH 3aTHINAETHCS
OCHOBHHM TAJIMBOM Il CKJIOBAPHUX IICUCH, ONTHUMI3ALisl BUTPAT Ta3y Maja O 3HAYHMI eKOHOMIUHUH e(ekT. Jlocartu
IbOTO MO’KHA, BH3HAYMBIIH 1 PEasti3yBaBIIM ONTHMAIbHI PEKIMH IPOLECY CKIOBAPIHHA. TeMIepaTypHHH PEKIM €
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