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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BY€HOI pagu): [ 11.052.03
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPUAHUYHOI OCOOH: [lepkaBHUI BUIIMII HABYAIbHUI 3aKyaj "IOHELbKuMiA
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 50.43.23

Tema guceprauii:
1. CucreMa aBTOMaTUYHOTO YIIPaBJIiHHS IyCKOBUMHU PEKMMaMU KOTJIOArperaTiB HAAKPUTUYHOTO TUCKY

eHepro6siokiB TEC

2. Automatic control system for start up of a supercritical boiler of thermal power plant

Pedepar:

1. O6'eKT HoCiIKEeHHS: CUCTeMa aBTOMAaTUYHOTO KEPYBaHHS TEIJIOBMMU NIPOLLECaMU HArpiBy apOBOASIHOI cymilli B
KOTJI0arperari HaakpuTudHoro Tucky 300 MBT B myckoBomy pexxumi. MeTa - ninBuiieHHs: eHeproeeKTUBHOCTI
nycky kotsoarperaty HKT misixom KepyBaHHS [1IepeXifHMMU PeXXUMaMHU YCTaTKyBaHHS. MeTou NOCiIPKEeHHS -
METOJY CUCTEMHOTO aHaJli3y, MATEMAaTUYHOTO MOJIEJIIOBAaHHS, MAaTEMAaTUYHOI (i3MKY, aHAJIi3y Pe3y/bTaTiB
eKCIIepUMEeHTY, ineHnTudikanii, cyyacHoi Teopii aBTOMaTUYHOTO yrpaBiliHHS. Ha OCHOBi 3aKOHIB
TEeIJIOMacollepeHeCceHHs po3pobiieHa MaTeMaTUYHa MOIeJIb HarpiBy NapOBOSIHOI CyMillli B TOTKOBOMY IIPOCTOPI
KOTJIOarperar, o BpaxoBye OCHOBHi TEIJIOBi IOTOKU MK (pakesioM, TOBEPXHSIMU HarpiBy, IapOBOASIHOIO CYMIIIIIIO,
HECY4OIO CTiHKOIO KOTJIA i JOBKIJIJISIM. PO3p006JIeHI METOIM 11 aNrOPUTMU ifeHTHdiKallil mapaMeTpiB 30BHIIIHBOTO

TEIJIO0OOMIHY B TOIIKOBOMY ITPOCTOpI KoTJjioarperaty. Po3po6sieHo ajiropuTM IIPOrHOCTUYHOIO KepyBaHHS BUTPATOIO



IajliBa B IIyCKOBOMY Pe>XKHMi. BuTpara nanrsa BUOGMpPaeThCsl HA OCHOBI IPOTHO3Y TEMIIEPATyPH 1apOBOJISHOL
cyMimii 1o BOYZIOBaHOI 3aCyBKU TakK, 1106 Ha TOPU30HTI IIPOTrHO3YBaHHS MiHiIMi3yBaTH KBaJpaT BiIXUJIEHHS Bif
IVpeKTUBHOro rpadika. Ha ocHOBi MaTeMaTU4YHOro anapary Mepesx IleTpi BUKOHaHO ONKC TEXHOJIOT{YHUX OoIepaLliit
IyCKy. [lJ1s1 KOJKHOTO 3 II'SITH €TalliB MyCcKy po3pobisieHa mepexa Iletpi, mo oro onucye. CUHTE30BaHi aJIFOPUTMU
KepyBaHHS KaHaJIaMU 1107avi i CKuZaHHS IapOBOJSHOI CyMillli Ha IinsgHIi BOYLOBaHMX CerapaTopiB KOTIoarperary
HKT 300MBT. Po3pob6sieHa 6araToBUMipHa cucTemMa aBTOMaTUYHOTO KepyBaHHsI [yckom kotyioarperaty HKT 300
MBrT i anroputm ii GpyHKIIOHYBaHHS 3 BUKOPUCTAHHSIM IIPOTHOCTUYHOTO IPaflieHTa TEMJIOBOi IOTY>KHOCTI i
IACKPETHOTO CUTYaTUBHOTO K€PYBaHHS oNepalisMu. Pe3ybTaTu AUCepTaLiliHOTO AOCiI>)KEHHS BIPOBAIKEHI B
IIPOMUCJIOBY eKCITyaTalilo Ha 6710kax 1-4 3yiBcpkoi TEC, a TakoX BUKOPUCTOBYIOTHCSI B HABYaJIbHOMY IIPOLieCi

JBH3 "loHeupKNi HaLliOHAJIbHUY TEXHIYHUI YHIBEpCUTET". ['aly3b BUKOPUCTAHHS — TEIVIOEHEPreTHKA.

2. The subject of research: automatic control system for heating process of steam in super critical boiler 300 MW
in start up mode. The aim of research: increase of supercritical boiler efficiency start up based on control of
equipment transient behaviours. Research methods are methods of system analysis, mathematical modelling,
mathematical physics, analysis of results of experiment, identfication, modern theory of automatic control. On the
basis of physical laws of heat mass transfer the model of heating of steam and technological constructions is
developed. Methods and algorithms of parametric identification of external heat exchange are developed with the
purpose of initial tuning of mathematical model. The model based predictive control algorithm is purposed for fuel
consumption. The mathematical instrument of Petri nets is applied for description of start up technological
operations. The states of network and condition on transitions between them describe the technological
operations of power unit. For each five stages of starting corresponding Petri nets are developed. Information
about technological operations allows synchronizing consumption of fuel, water flow rate and built-in separators
control. According to recommendations of the technological instruction and practical experience of boiler
machinists the heuristic control algorithms for the valves of built-in separators are developed. The
multidimensional automatic control system for start up of super critical boiler 300 MW and algorithm of its
functioning with model-based predictive control for gradient of thermal power and discrete situation management
operations are developed. The results of dissertation research are implemented on blocks 1-4 Zuevskaya power
plant in industrial exploitation and also are used in studying process in Donetsk national technical university. Area
of application - heat-power engineering.
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