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ABTOMATHU30BAHA CUCTEMA PET'YJIIOBAHHSA EHEPT'OBJIOKY 300 MBT

Pezynrearnuss nomysxcHocmi eHep2o60Ky 300 MBm € odHuM 3 Hatlisaxcausiwux npoyecie 8 eHepzemuyi, adce
maki eHep2o610KU 6inbw wWeuduie Moxicyms nepexodumu 8id 00H020 pexcumy pob6omu do iHwozo. Came momy demasibHe
BUBYEHHSI 3aJexicHOoCmi nomyxcHocmi komsaa 6i0 sik @HympiwHix mak i 308HIWHIX ¢pakmopie € odHa 3 20/108HUX
npiopumemuux yinell 8 eHepzemuyi Ha daHuli momeHm uacy. I demasbHe Sus4eHHs enaugy pi3Hux ¢akmopie Ha
nomyscHicmes, Heo6XiOHO 04 6inbw MOYHOI NO6YA08U ABMOMAMU308AHOI CUCMeEMU pez2yAl8AHHS NOMYyMHcHoCmi
eHep2006/10Ky. Adce 3HaA4U 8aacmusocmi 06’ekma mo 11020 peakyito Ha mi, yu iHwi gakmopu, 6yde 6inbw sezwe nidilimu
do gpopmyeaHHs 6iibW ONMUMAALHOI ABMOMAMU308AHOI cucmeMU pez2y8aHHsI nomydxcHocmi. | came momy 00 Ybozo
numaxHs mpe6a nioxodumu dysce cepiio3Ho, adce 8id ybozo 6yde 3aexcamu cmabiibHicmb pobomu KomJaoazpezamy ma
cmabinbHicmb 3MIHU nomyxcHocmi 8 3a/1excHocmi 8i0 enaugy 306HIWHIX ma eHympiwHix gakmopis. Byso poszasiHymo
OCHOBHI NPUHYUNU pegy/Il8aHHsl camozo eHepeo6a0ky 300 MBm ma eudaHi nopadu do Halibinbw Kpawjozo ma weuduo2o
cnoco6y pezyareaHHs daHozo o06'ekma. [locaidxiceHo OCHOBHI eaacmugocmi eHepeo6./0Ky, lio2o 6XxiOHI napamempu,
36ypeHHs1 ma suxioHi napamempu. [lo6ydosaHa 3a napamempu4Ho0 CXeMOow0 MamemMamuyHd Modeab KA 8 N0OAIbUOMY
do3goaums npogodumu 0ocaidxceHHs1 N0 3ACMOCY8AHHIO PI3HUX ABMOMAMUYHUX CUCMEM pe2ynreaHHs. PoszisiHymo
3aCMOCY8aHHS PI3HUX ABMOMAMUYHUX CUCMEM Pe2yNI08aHHS HA daHOMY 06'ekmi ma 3pob.ieHi 8UCHOBKU o ehekmugHOCMi
30CMOCY8AHHST PIZHUX CUCMEM pe2yal08aHHS. 3p006/1eHO NOPIBHSHHS MIiXC pI3HUMU 8udamu cucmem pezyAr8aHHs ma
BUHeCceHi BUCHOBKU N0 eheKmueHoCcmi 3acmocysaHHs 0AHUX cucmeMm pez2yar08aHHs HA eHepzobaok 300 MBm. BusesaeHi
OCHOBHI nepegazu ma HeAONIKU BUKOPUCMAHUX CUCMEM pezy/al08aHHs ma eubpaHull camull egexkmusHulli cnocib
pez2y08aHHs d MAKO}C 8USIB/1€HO HAUBLAbW eheKMmUBHY A8MOMAMUYHY CUCMEMY Pe2y/1H08AHHSL.

Karuosi caosa: sumpama eodu, sumpama naauea, agmomamu3zo8aHa cucmema pezya08aHHs, komaoazpezam,
nomyscHicmo.

E.O. STARCHENKO
Odessa National Polytechnic University

AUTOMATED CONTROL SYSTEM OF THE 300 MW POWER UNIT

Adjusting the power of a 300 MWt unit is one of the most important processes in the power industry, as such units can more
quickly transition from one mode of operation to another. That is why a detailed study of the dependence of boiler capacity on both internal
and external factors is one of the main priority goals in the energy sector at this time. And a detailed study of the influence of various factors
on power is necessary for a more accurate construction of an automated system for regulating the power of a power unit.

Because knowing the properties of an object, its response to certain factors or other factors will make it easier to come up with a
more optimized automated power control system. And that is why this issue must be taken very seriously, because it will depend on the
stability of the boiler and the stability of power changes, depending on the influence of external and internal factors. In this work the
emphasis was placed on two parameters. Namely fuel consumption and water consumption.

These parameters were chosen, because they are more important for this facility, because they will make a more significant
contribution to the change of capacity of the boiler. With these two channels of regulation, it is possible to investigate this object in great
detail and to draw more detailed conclusions about its operation. And from these conclusions, and more precisely taking into account them,
to develop new automated power management systems for the power blog.

And it is these automated power management systems that will be more optimal for this facility, as they will be developed on the
power change properties that will be considered in this work.

Optimality should mean the following: it is a smoother, but faster switching of power of a power unit, depending on the change of
one or another parameter. And in this work, the most important factors that affect power are taken into account. The basic principles of
regulation of the 300 MW power unit itself were considered and advice was given on the best and fastest way to regulate this facility. The
main properties of the power unit, its input parameters, perturbations and output parameters are investigated. The mathematical model
which is further allowed to carry out researches on application of various automatic control systems is constructed according to the
parametric scheme. The application of different automatic control systems at this facility is considered and conclusions are made on the
effectiveness of different control systems. A comparison is made between different types of control systems and conclusions are made on the
efficiency of application of these control systems per 300 MW power unit. The main advantages and disadvantages of the used control
systems are revealed and the most effective method of regulation is chosen and also the most effective automatic control system is revealed.

It is investigated which automatic control systems can be applied to this type of object and conclusions are made regarding the
use of the control system selected as a result of the research. Emphasis is placed on the fact that the use of the selected automatic control
system during the study will allow more efficient management of processes in the unit. Necessary explanations are made as to why this
particular system of regulation is used and why its analogues do not currently have the same effective effect as the one selected as a result of
the study.

Keywords: water consumption, fuel consumption, automatic control system, boiler unit, power.

IMocTanoBka mpodyemu. [Ipobaema B mil cTaTTi MigHIMAETHCS HACTYIHA: Maike HEMae B HAsSBHOCTI
BIIKPUTHUX JDKepeln iHpopMalii Mpo aBTOMATH30BaHi cucTteMu peryintoBaHHs ( B HactymHoMy ACP) enepro6iokis
300 MBrt, He nuBIsSYMCH Ha Te, IO B YKpaiHi Ha chOrojHimHii neHb, BpaxoByroun sik TEC tak i TELL, sxi
MPaIfiol0Th Ha JaHWH MOMEHT, HapaxoByeTbcs 36. I came B mboMy IoJssrae mpoOieMa Ha JaHuH MOMEHT. €
HEeBeNMKa KUIBKICTh JpKepen siki B moBHY Mipy Morium onucath ACP enepro6mokie 300 MBr ski came i
3actocoByroThes sik Ha TEC, Tak i na TEIL,

AHaJIi3 ocTaHHIX J0cTizKeHb i myOJaikaniii. AHamisyroun yci mxepena iHopmallii, Ha JaHy TEMaTUKy, y
BIJKPUTOMY JIOCTYIIi MaJjla KUIbKICTh MyOulikalliid, Ha JaHy TemMaruky. € yuine HeBenuki (parMeHTH siki B Till 4M
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IHITIA Mipi ONMHCYIOTH CYTh Wi€i TeMH. A came Oynu BHBYEHI MaTepiasii Takux aBTopiB: [lneTHBOB, JlemueHko,
Bonomnnuenko, Mensenes, O3epoBa. Xod JOCHIPKESHHS 110 JaHIM TEMaTHIl BEJIUCHh M BEIYyThCs, ajle Ha JaHU
MOMEHT CaMe y BiIKPHUTOMY AOCTYIIi iH(opMaIlii He BUCTaYa€e IS MIOBHOI KapTHHH, siKa O IMOKa3aia HACKIIbKA JaHa
TeMa jgociimkeHa. CaMe ToMy, Tak sK came Kadeapa KOMIT IOTepHUX TEXHOJIOTIH aBTOMATH3allii Creniani3yeTbcs Ha
JIaHii TeMaTulIli, Bce HEOOXIIHI MaTepiaiu I JOCTiHKEHHS OyJId B3sTI y BUKIIAAaviB KaQeapu.

ITocranoBka 3aBaaHHs. JlocmiguTH BIUIMB 3MIHM BHTpPaTH NajuBa Ta BHUTPATH BOAW HAa IOTYXHICTh
eHeprobiioky 300 MBT.

Buxian ocHoBHOro Matepiajy nociimkeHHs. J[ns mouarky Tpeba 3po3yMITH HACTyIHE: TerjioBa
enextpuuHa crannis (TEC) — me cykynmHICTb YCTaHOBOK, SIKi IIEPETBOPIOIOTH XIMIUHY €HEprilo IMajuBa Ha TEIUIOBY
Ha ejnekTpuuHy. OCHOBHE TIIpPHU3HAUEHHS ENEeKTPUYHUX CTaHLid — 3a0e3NeueHHs eJNEeKTPUYHOI CHEPrielo
MAIPUEMCTB IPOMHUCIIOBOTO 1 CIIILCBKOTOCIOAAPCHKOT0 BUPOOHUIITBA, KOMYHAJIBHOT'O TOCIIOAPCTBA 1 TPAHCHIOPTY.

Cyuacna TEC — ue ckiiajiHe NiiNpUEMCTBO, sIKe BKIIIOYAE B ce0e BEJIMKY KUIBKICTh PI3HOTO YyCTaTKyBaHHS
(TeTUIOCHIIOBOTO, €JIEKTPUYHOTO, €IEKTPOHHOrO, TOIIO) i OyAiBeNbHUX KOHCTPYKIii. OCHOBHHUM YCTaTKyBaHHSIM
TEC € KxoTenbHa 1 TEIUIOCHJIOBA YCTaHOBKA. 3a THUIIOM TEIUIOCHJIOBOI YCTAHOBKH (TEIUIOBOTO JIBUTYHA) TEILIOBI
€JeKTPUYHi CTaHIii OyBaloTh: MapoTypOiHHI (OCHOBHUI BUJ €JIEKTPOCTaHIIN), ra3oTypOinHi i maporazosi TEC, a
TaKOX €JIEeKTPOCTaHLIl 3 IBUTYHAMH BHYTpimIHboro 3ropanss ([IB3). [5, c.56]
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Puc. 1. KomnonoBka npsimoro4yHoro naposoro kor;ia TTMII — 314.
1 — razoma3yTHi naasHUKH; 2 — ekpanu cTin i mona HPY; 3 — expann ctin CPY; 4 — expann ctin BPY;
5 — mupmoBHii naponeperpiBay; 6 — KOHBeKTUBHHUI MaponeperpiBay; 7 — BUXij Meperpiroro napy HaAKPUTHYHOIO THCKY;
8 — BXi/l BTOPHYHOr0 neperpiroro napy; 9 — ekoHomaiizep
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Tenmmosi enextpocranmii 300MBT mommpeni 1 3arpeboBaHi HacamIiepen 4epes3 MPUHIUI POOOTH, amKe
BOHH NPAIIOIOTH MPH MTKOBUX HABAHTOKEHHAX B PEKUMI Pi3KO 3MIHHHMX 3Ha4€Hb ITOTYKHOCTI. ToMy mana pobota €
aKTyaJbHOIO B IaHUM vac.

B sxocti 00’exty mns ACP, Oynme Buctymatn mpsmotounuii koten tunmy TIMII-314. Po3paxoBanuii Ha
CHaJIFOBaHHS Ma3yTy 1 MpUpoaHOro ra3y. [Ipu3HaueHnit s neperpiBy napu i podotu B GJiolli 3 HapoBoro TypOiHOO
K-300-240 JIM3 motyxuictio 300 MBT. Kotmoarperar BuKOHaHWHA oxHOKOpnycHUM B [I-momibHOMY
KOMIIOHYBaHHI, 3 BHHeCCHUMU 3—1i]1 koTiia PBII, po3minieHnM nmo3a rooBHuM Kopirycom. [ 1, ¢.250]

Koncrpyxkuist korna TT'MII-314 npencrasnena Ha Puc. 1.

Tenep micist KOMITOHOBKH KOTJIa, BCE TaKH MEPEHIeMO IO HOro MaTeMaTHIHOT MOJIET.

IepenaBanbHi GyHKIT KaHATY yIpaBIiHHS 1 30ypeHHs eHeproooKy npeacTapieHi B Taomwmmi 1.

Tabmuns 1
IepenaBanbhi pyHKUii 30ypeHb eHEProdI0KY
U1(B) U2(W)
. 2,89*(1+46,2s) -2.97
M (1+37.8s)° *(1+74.2s) (1+98.5s)
2 2,48%*(1+33.48s) 1.52—480s
(1+35.64s)* (1+240s)*

TexHosoriuna cxema eHeprooJIoKy, MpeacTaBicHa Ha Puc.2
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Puc. 2. TexHosioriuna cxema eHeprooJioKy

BukopucToByroun B HasiBHOMY JOCTYII SIK caMi TepeaaBanbHi QyHKIii 30ypeHb eHeproOIIoKy, TakK i Maroun
VABJICHHS IO SIBJSIE COOOI0 MaHWU CHEProOJIOK, MOXKJIMBO B)Ke Oyae HOro MEPEHECTH 1 B IHIIE CEPEHOBHILE, IC
MOXKJIMBO OULTBII JETANbHO JOCTIJUTH SK caM 00’€KT Tak i aBTOMaTH4YHY CHCTEMY sIKa JO3BOJHTH KepyBaTH BciMa
HEOOXIHUMH IpoLecaMu B camoMy eHeproOiomi. Cii 3poOMTH yBary Ha TOMY, IO NepeAaBaiibHi (QyHKIIT i
SIBITIOTE COO0I0 00’€KT, ajie TUIBKMA B CHpPONICHOMY BapiaHTi a KOpOTIIE Kaxkydd Momaensmu. OcoOmuBy yBary B
JaHiil MOJIesl IPUALISETECS OCHOBHUM IapaMeTpaM JJIsl IKUX aBTOMAaTH4Ha CUCTEMa KepYBaHHS 1 3aCTOCOBYETHCS.
Taxox ciif 3a3HaYNTH M0 TaHa MOJIENb He SBIIETHCA AyKe TOUYHOIO KOIi€r0 00’ €KTa, ajie BCi HeoOXiqHI mapaMeTpu
Oyu 30eperkeHi Tak sIK 1€ CIPOLIEHA MOJIEIb PEATLHOIO 00’ €KTY.

Matoun nepenaBaibHi (YHKIIT TaHOTO eHeprobioky, B cepenoBuini Simulink Oyna 30ymoBaHa MOJETb
11500 00’€KTy. MoJienb B cepeloBHIIi IpesicTaBieHa Ha Puc.3

Tak sixk B eHepro0IIoLi 3aCTOCOBYIOTHCS B KaHAIM PEryJIIOBaHHS, a caMe KaHald BUTPATH BOJM 1 KaHAIH
BUTpAaTH MalliBa, OyIyTh BUKOPUCTOBYBATHUCS [Bi OJHOKOHTYpPHI CHCTEMH II0 KO)XHOMY 3 LHX KaHaliB
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perymoBaHHS. 3HSBIIM KPUBI PO3TOHY SIK MO KaHAIY BHTPATH HaliBa, TaK 110 KaHAITy BUTpaTH, OyiH 3HAWICHI i
napametpu juis I1I-perynsropis. Pesynbrati perymoBanus 300paxeHi Ha Puc.4

Ha HbOMY 4YITKO MOXHA JOCHIAWTH 3AJIEKHICTh MOTYXKHOCTI €HEproOJOKy B 3aJ€KHOCTI BiJl BUTPATH
MajauBa siKa Ha JaHOMY PHCYHKY NO3HadeHa nu¢poro 1, a 3aJeKHICTh MOTY)KHOCTI BiJl BUTPAaTH BOAM ITO3HAYEHA
udporo 2.
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Puc. 3. Moneas enepro61oxky300MBT B cepenoumi Simulink
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Puc. 4. I'pagix nepexigaux npouecis pery/oBaHHs. 3ae:KHICTb MOTYKHOCTI BiJi BUTPAaTH NAJIMBA i BUTPATH BOAX

BucnoBkn. Ilepexonsunm 10 BHCHOBKIB, XOY€ThCs 3a3HAUUTH LIO JIaHA TE€Ma Ha CHOTOJHINIHIA 4Yac €
aKTyallbHOIO. AJDKE peryiioBaHHs IOTY)KHOCTI KOTJIA Iie piv, 0 sIKOT Tpeda BiJHOCHTHCH OLIBII BiJNOBINAIBHO,
aJDKe caMe Ha TakuX 00’€KTax Oiibll 3pYdYHIIIE MEPEeXOJUTH 3 OJHOTO peXuMy poboTH B iHmmHA. Takox Tpeba
Opatu 10 yBaru Lo JpKepesl HeBeJIMKa KUIBKICTh, sIKi O BUCBITIIIOBANIM IO TeMy OULIBII TIIHOIIeE 1 sIKy MOXKJIMBO OYJI0
pO3TIANATH AK IJIs TOTpeO HaBYaHHS, Tak i U HAyKOBOI ALSUTBHOCTI. B il poOoTi Oyna BHBYEHA 3aJeKHICTH
MIOTYXHOCTI BiJl IBOX OCHOBHMX (PaKkTOpiB Ha sKi 1 Tpeba (hoKycyBaTu yBary Juis MOJAJIBIIOIO BUBYEHHS JAHHUX
00’€eKTiB. ApKe HacaMIepe/l BOHU 1 CTAHOBIISTH JOMIHYIOUY POJIb Y BUBYCHHI IIHOTO 00’ €KTY.
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