O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0413U005029
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 09-07-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kpachikos Osnekcanap JleoHifoBuY

2. Krasnikov Alexandr Leonidovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi ceniaIbHOCTI: 05.13.07

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: ABToMaTH3allis IPOLECIB KEPYBaHHS
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHcTy: 26-06-2013

CreniaJbHICTh 32 OCBiTOIO: 8.080404

Micue pOﬁOTPl 3,qo6yBaqa: [HCTUTYT NIpPUKIaAHOI MATEMATUKY | MEXaHIKN
Kopg 3a €IPIIOY: 05420675

Micue3HaxoaKeHH: 84100, JJoHenbKa 0671., M.CJIOB'SHCBK, ByJI. JI0GpPOBOJILCHKOTO, OY/I. 1
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai3oBaHOl BYEHOI paju). [111.052.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT MPUKJIA/[HOI MATEMATVKY i MEXaHIKK
Kopg 3a €IPIIOY: 05420675

Micue3HaxoaKeHH: 84100, JloHenbka 0671., M.CJIOB'SHCBK, ByJI. [Jo6poBOJIbCHKOTO, Oy, 1
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 50.47.29

Tema gucepranii:
1. TTapaMeTpUYHMIA CUHTE3 PETYJIATOPa BIOPCKY KoTyoarperaty TIIIT-312
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Pedepar:

1. O6'eKT: mpoLec peryaoBaHHS BIIOPCKA B [IapOBOASHUN TPakT KoToarperary TIII1-312. MeTtonu: npu o6ynoBi
MOJIEJIi CETMEHTA MapOBOJSIHOrO TPAKTY BUKOPUCTOBYBAJIMCS MaTEMATUYHI MOIEJIi 3MIlI€HHS i TEIJIONIEPEHOCY,
METOJY Ta aJIFTOPUTMHU NTapaMeTPUYHO] ifeHTuikalii, METOM Cy4acHOI Teopii KepyBaHHS Ta CTATUCTUYHUN aHaJIi3
SIKOCTi KepyBaHHS. MeTa poOOTH: MiIBUILIIEHHS TOYHOCTI PEryJIl0BaHHS TEMIIEPATyPH IEPErpiToro napy
kotsioarperarty TIII1-312 3a paxyHOK BUKOPHUCTaHHS METOZIB IapaMEeTPUYHOI'O CUHTE3Yy PETryJIATOPiB BIIOPCKA, IKUN
BpaxoBye Jiana3oH 3MiH IapaMeTpiB 00'eKTy KepyBaHHS, 1110 NO3BOJIATh 3HU3UTH 3HOIIEHHS 1apolleperpiBayib
enepro6;10ky HKT. TeopeTtuuHi i mpakTU4Hi pe3ybTaTy: BUPilleHa aKTyajlbHA HAYKOBO-TIPAKTUYHA 33/a4a sKa
oJIsirae B OGIPYHTYBaHHI IapaMeTpiB CUCTEMU aBTOMaTUYHOTO KEPYBAHHS BIIOPCKOM OXOJIOIKYIOUOi BOIU B
[apoBOISAHUN TPaKT KoTyoarperary TIII1-312, o 103BoJIs€ MigBULIUTY TOYHICTb PETYJIIOBAHHS TEMIIEPATYPU Iapy
Ta 3HU3UTHU TEMIIM 3HOLIEHHS OCHOBHUX €JIEMEHTIB IIapOBOASHOrO Tpakry. HaykoBa HOBU3HA: ofeprkaja
[OJAJIbIINYI PO3BUTOK MaTEMATUYHA MOJEJb IUHAMIKY IIE€PErpiBajbHOI YACTUHY NTAPOBOASHOIO TPAKTY, AKa

BioOpakae B3a€MO3B'SI30K OCHOBHUX BUMipPIOBAaHUX [1I0Ka3HUKIB, 110 JO3BOJIUTH (POpMai3yBaTH 3a7ady aHajli3y Ta



CHHTE3y CMCTEeMM KEPYBAHHS; HA0y/IU MOLAJBLIOrO PO3BUTKY METOIN ifeHTU(iKallii mapameTpiB MaTeMaTU4HOI
MoJeJii Ha OCHOBI METOZly HaliMEeHIINX KBaIpaTiB, 3aIIPOIIOHOBAHO Ta Peajli3oBaHO pobacTHUM MeTop ineHTudikanii
B peajbHOMY Yaci, IKUI [103BOJIsSl€ 3HU3UTHU BILJIUB TOXMOKM BUMIPIOBaHHS Ha pe3yJibTaT ifeHTudikanii; ynepiue
3aIpOIIOHOBaHi MeToau cuHTte3y [11]l-peryssaropis Aj1s 6iliHIMHAX HECTAllilOHAPHUX CUCTEM, Ki CIUPAIOTLCS HA
NpAMUIA MeTOZ, JIAIyHOBA i BpaXOBYIOTh Jialla30H 3MiH apaMeTpPiB CUCTEMY, CUHTE30BaHi PEryIaTOpU J03BOJISIOTh
MiJBULINTY TOYHICTb PETYJIIOBAHHS TEMIIEPATYyPH Napy i, BiANOBiAHO, 3HM3UTH IIBUIKICTb 3HOLIEHHS OCHOBHUX
€JIEMEHTIB [1apOBOASHOTO TPaKTy Ha 10-20%,; yneplie 3allpONIOHOBAHO METOJ, BUAIJIEHHS PEXKUMIB (PYHKLIIOHYBAaHHS
€Hepro6JI0Ky Ha 6a3i MeToy iHKpeMEHTHOI KJlacTepu3allii, SIKuil BpaxoBye GOpMy pO3MOiny BUMipIOBaHb Yy
KJIacTepi BiATIOBITHO 10 CUCTEM BUMIipIOBaHHS Ta KePyBaHHS, 110 LO3BOJIsIE OOIPYHTYBaTH BUOIp Aiarna3oHy 3MiHU
IapaMeTpiB CUCTEMHU Y 3a/iadi IapaMEeTPUYHOIO CUHTE3Y PETYJIATOPa BIOPCKY. CTYIIEHb YIIPOBAIKEHHS:
Pe3yJIbTaTU JUCEPTALIMHOTO AOCiIKEHHS BUKOPUCTAHO IIPU po3podLi iHpopMaLilHO-Kepylo4yoi cuCTeMU
OIIepaTMBHOIO KOHTPOJIIO i ynpasiinHs pexkxumamiu (IYC OKVYP), sxy BpoBaaxkeHO Ha eHepro6sokax 3yiBcskoi TEC.

FaJIYBB BUKOPUCTAHHA: TEIIJIOEHEPTE€TUKA.

2. Object: control of spray attemperation in water-steam circuit of once-through boiler TPP-312. Methods:
mathematical models of mixing and heat transmission are used for water-steam circuit model construction,
methods and algorithms of identification, methods of modern control theory, statistical analysis of control quality.
Goal: an actual scientific and practical task was solved, which is corresponding to problem of substantiating the
parameters of the spray attemperation controller for a water-steam circuit of once-through boiler TPP-312, which
is improves steam temperature control precision and reduces wearing rate of the water-steam circuit units.
Theoretical and practical results: a mathematical model of the dynamics of the overheating part of water-steam
circuit further developed, which is reflecting the relationship of basic measured parameters and allows to
formalize the tasks of control systems analysis and synthesis; methods for identification of parameters of the
mathematical model based on the least squares method have been further developed, proposed and implemented
robust method of real-time identification which can reduce the influence of measurement error on the
identification result; methods of the PID controllers synthesis based on the direct Lyapunov first proposed for
bilinear time-varying systems, which take into account the range of parameter variation, epy synthesized
controllers can improve the accuracy of steam temperature control and therefore reduce the wearing rate of the
water-steam circuit units at 10-20%; a method of operation modes parting based on an incremental clustering first
proposed, method takes into account the shape of the measurements distribution in a cluster in accordance with
the measurement and control systems, which allows to substantiate the choice of the system parameters variation
range in the problem of parametrical synthesis of spray attemperation controller. The degree of implementation:
the results of the research used to develop information management system of operative control and regulation of
regimes (IMS OCRR), which is applied at the Zuyevskaya thermal power station. Area of use: heat and power

engineering.
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