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CTAPYEHKO €. O.

OpechKuil HalliOHANBHAUHN NONITEXHIYHUH YHIBEPCUTET

JOCIIIKEHHA ABTOMATHU30BAHUX CUCTEM
PEI'YJIIOBAHHS EHEPI'OBJIOKA 300 MBT

Y crarri AOCKEHO BI/IMB PI3HUX BUAIB 3BTOMATU30BAHUX CUCTEM PErY/IIOBAHHS HA pPE3y/IbTatv PEry/iloBaHHs
TIOTYXKHICTIO eHeprobrioka 300 MBT. 3arasnom 6y/m po3rnigHyTi SK | pi3Hi peryisTopy, TaK [ pisHi Tui aBTOMAT30BaHNX CUCTEM
PEryIIOBaHHs, SKi 6M [OMOMOI/IN MOKPALUNTH IPOLUEC PErYIIOBaHHS. BCi HasBHI aBTOMAaTU30BaHI CUCTEMYU PeEryJsitoBaHHs 6y
[10PIBHSHI MDK COBOKO Ta@ BCTAHOB/IEHO HaUOITIbLL €QEKTUBHY 3 HUX LL/IIXOM MPOBEAEHHS AOCTIKEHHS B cepeqosulyi Simulink. bysio
3p06/IEHO MOPIBHAHHS Mix [1 — peryngropom 1@ I — perysistopoM. Takox 6ys10 3pobrieHe rOPIBHIHHS O4HO KOHTYPHOI
aBTOMATU30BaHOI CUCTEMU KepyBaHHS Ta KOMOGIHOBAHOI aBTOMATU30BAaHOI CUCTEMM KEPYBaHHS. [1OpiBHSAHHS 6y/n 3pO6JIeH 3a
PAxXyHOK OLEDKAHHS rPagikiB pery/moBarHHs noTyXHOCTI B cepeqosuLi Simulink. 3po6/ieHi BUCHOBKY M0 HEOOXIAHOCTI 3aCTOCYBaHHS
TOI' Yn IHIWOI CUCTEMU PEry/IlOBaHHS Ta SKMM came peryisTtop Oifibly KOPEKTHWH HAa JaHmwi MOMEHT B [aHuX CUCTEMax
aBTOMATUYHOIrO KEPYBAHHS. ByJs10 pO3r/isiHyTO OCHOBHI MPUHLININ PErYJ/IIOBaHHS CaMoro eHeprobrioka 300 MBT 1a BugaHi nopagm 40
HavibIfibLL KPaLoro 7a LBMALIONO CrIOCOBY PEry/itoBaHHS AaHoro 06'ekTa. [OCTKEHO OCHOBHI B/IACTUBOCTI €HEProb/IoKa, Moro
BXIAHI riapameTpy, 36ypeHHs Ta BuxigHi napametpu. [1obyAoBaHa 3a MapamMeTpUYHO CXEMOKO MATeMatnyHa MOJESb SIKa B
1048/16LUIOMY [O3BOJ/IUTE POBOANTU AOCTIIKEHHS 110 3aCTOCYBAHHIO DIBHUX GBTOMATUYHNX CUCTEM PErYJIOBAHHS. PO3ITISHYTO
3aCTOCYBaHHSI PI3HUX aBTOMatnYHUX CUCTEM PErY/IIOBAHHS HA AdaHOMy OOEKTI Ta 3pobneHi BUCHOBKM 110 €QEKTUBHOCTI
3aCTOCYBaHHSI PIBHNX CUCTEM PErY/IOBaHHS. 3pOONIEHO OPIBHSHHS MK PIBHUMU Bufamu CUCTEM DErY/IOBAHHS Ta BUHECEH
BUCHOBKW 10 €QPEKTUBHOCTI 3aCTOCYBaHHS AaHUX CUCTEM PeErysiioBarHHs Ha eHeprobrok 300 MBT. BusisieHi ocHOBHI nepesarvt 1a
HELOJIIKM BUKOPUCTAHUX CUCTEM DErYJ/IHOBaHHS Ta BUOPAaHMK cammii €QeKTUBHMI CrIOCIO Pery/itoBaHHS @ TaKOoX BUSIBJIEHO HavbIIbLL
EepEeKTUBHY aBTOMAaTUYHY CUCTEMY PEryJItoOBarHHs.

Kno4yosi cioBa.; BUTpara Bogu, BUTPATa ra/msa, aBTOMatn30BaHa CUCTEMA PEryJitoBarHs, KOT/10arperar, noTyXXHICTb.
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RESEARCH OF AUTOMATED CONTROL SYSTEM OF 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.

In this article, the influence of different types of automated control systems on the control results of the power unit
capacity of 300 MW was investigated. In general, both different regulators and different types of automated control systems were
considered to help improve the control process. All available automated control systems were compared with each other and the
most effective of them was established by conducting research in the Simulink environment. A comparison was made between P -
regulator and I - regulator. A comparison of a single-loop automated control system and a combined automated control system was
also made. The comparisons were made by obtaining power control graphs in the Simulink environment. Conclusions are made on
the need to use one or another control system and which regulator is more correct at the moment in these automatic contro/
systems.

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

[ocTtanoBka mpodsiemu. [Ipobrema B 1ii cTaTTi MWIHIMAEThCS HACTYINHA: HA JAaHUA MOMEHT Y
BIJJKPUTOMY JIOCTYIII Hapa3i HeMae B IOCTAaTHIHM KiJIBKOCTI iH(popMallii, sika O 1ana 3po3yMiTH, sSIKi camMe peryJisiTopu,
SKi camMe aBTOMAaTHYHI CHCTEMH KEpyBaHHS [OAlOTh €(QEKTHBHHHA pe3yNbTaT NpPH PEryliOBaHHI MOTYXHICTIO
eneprobsoka 300 MBt. Came BifCyTHICTH A€TajJbHOTO NOCIHIIKEHHS Y BIAKPUTOMY JIOCTYII 1 € IPOOIEMO0, SIKY
HEOOXiTHO BUNPABIIATH SIKOMOTa IIBHUIIIE.

AHaJni3 ocTaHHIX KocaiKeHb i myOaikaniii. Ananizyroun yci [pkepena iHdopmarii, Ha JaHy TEMaTHKY, Y
BIJJKPUTOMY JOCTYIII € JIMIIE HEeBEJIHUKI ()parMeHTH SKi B Tii 4M 1HIIIH Mipi ONKMCYIOTh CYTh 1LIi€l TeMH, a came Oyiu
BHBUCHI Marepiamu Takux aBTopiB: Xapaber O.M., Jlemuenko B.A., Bomomamuenko O.B., Menmsenes B.B.,
Oseposa W.I1. Xou mociikeHHS 10 JaHiil TeMaTHlll BEJIHCh U BEAYThCS, ajle Ha JaHWUIl MOMEHT caMe Y BiZIKpUTOMY
JnocTyti iHdopMamii He BHCTayae U IMOBHOI KapTHHH, SKa O IMOKa3zana HACKUTBKH JaHa TeMa gociimpkeHa. Came
TOMYy, TaK siK came Kadeapa KOMIT FOTEpHHX TEXHOJIOTiH aBTOMaTH3alii Crelialli3yeThesi Ha AaHii TeMaTHLl, BCe
HEOOXigHI MaTepiany IS TOCT{KEHHS OyiIH B3sITi Y BUKJIagadiB KadeapH.

IMocranoBka 3aBaanHs. J[ociIUTH pe3ybTaTH BIUIMBY Pi3HHX aBTOMAaTHYHHMX CHUCTEM PETYJIOBAaHHS Ha
MOTYXHicTh eHeprotioka 300 MBr.
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Buksaag ocHoBHOro marepiajiy aociiikeHHsi. J[ns modarky Tpeba HaramaTu, JUisi 9YOro HaMm B3araii
motpibHi eHeprobmokn 300 MBrt: TemnoBa enekrpuuna craHmis (TEC) — me CykymHiCTP YCTaHOBOK, SIKi
MIEPETBOPIOIOTH XIMIYHY €HEprilo MajnBa Ha TEIUIOBY Ha enekTpuuHy. OCHOBHE NMpU3HAYCHHS €JIEKTPUYHMX CTaHIIH —
3a0e3NeUeHHsT SIIEKTPUYHOI0 CHEPTi€l0 MiANPHEMCTB IPOMHUCIIOBOTO 1 CLIBCHKOTOCIIOAAPCHKOTO BHPOOHMIITBA,
KOMYHAaJBHOT'O TOCIIOJAPCTBA 1 TPAaHCHIOPTY.

Temmosi enekrpocraniii 300MBT momupeni i 3aTpeOyBaHi HacamIepen 4epe3 HMPUHIMI POOOTH, aipKe
BOHH IPALOIOTh NPH MIKOBUX HABAHTAKEHHSIX B PEXHUMI Pi3KO 3MIHHHMX 3Ha4eHb IOTY)XHOCTi. ToMy naHa poboTta €
aKTyaJIbHOIO B JJaHUI1 yac.

B sixocti 06’exta st gociimkenHs pisanx ACP, 6yne Buctynatu npsiMotounuid koten tamy TI'MII-314.
Po3paxoBanwmii Ha criaylfoOBaHHsI Ma3yTy 1 NpUpOJHOTro rasy. [Ipu3HaveHuid uis neperpiBy napu i poboru B ol 3
napoBoro TypOiHoo K-300-240 JIM3 motyxwictio 300 MBT. KoTnoarperar BukoHaHUI ogHOKOpIycHHM B I1-
1o1i0HOMY KOMIIOHYBaHHI, 3 BHHECEHUMH 3-1111 KoTiia PBII, po3mileHM 1103a roJIOBHUM KOPITYCOM.

Matoun mepenaBanbHi (pyHKINT bOro eHeproOiioka siki OyiM HajaHi BHKIagadaMyd KadeIpH KOMIT IOTepPHHUX
TEXHOJIOTiH aBTOMaTH3alii, B cepemoBuii Simulink Oya 30ymoBana Mojens 1iporo 00’ ekta. Mojens B cepeIOBHILI
MpeacTaBieHa Ha puc. 1.

= [ Taasl

Puc. 1. Mopeas eneprodoxa 300 MBr y cepenosumi Simulink
Jlxepeno: po3po0Oka aBTopa

[ounemo 3 mopiBHsHHAM [1 — perymsatopa Ta I — perymsropa. Pesynbrat perymroBaHHS 300pa)xeHi Ha
puc. 2 Ta 3. Cuij 3a3HaYNUTH, 110 MU JUTS JOCIIDKEHHSI BAKOPUCTOBYEMO KaHaJ 110 BUTpATI MAJIMBa Ta JUBUMOCH, SIK
1€ BIJIUBAE HA MOTY KHICTB.

Puc. 2. I'padik nepexiiHux npouecip pery;ioBaHHs 10 KaHAJY BUTPATi najauBa npu 3acrocysaHus I1-peryasitopa
Jlxepero: po3pobka aBTopa
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Puc. 3. I'pagix nepexigaux npouecis pery/I0BaHHs 10 KaHAJy BUTPATi NajJuBa Npu 3acrocyBaHHs I-peryasitopa
Jhxepeno: po3pobka aBTopa

Sk BuIHO 3 pe3ynbTaris, Hi [I-perymnsarop, Hi [-perynarop He miaXosTh U PEryJIIOBAaHHS 00’ €KTIB JaHOTO
Tuny. JlaHi peryistopu B3arami Jjisl TaKUX I(JIeH K PEryJIIOBaHHS, JUIs JaHOrO 00’€KTa € HemoTpiOHi Tak sk I1-
PETYJISTOp Mae BEJIMKY NOXHUOKY a [-perynsaTop B3arai TUTBKH poOUTH 00’ €KT OLIbII HECTAOUTLHIM.

Jns naHoro ociigy BHKOPUCTOBYBAJIaCh OJHO KOHTYpPHa aBTOMAaTH4YHa CHCTEMa DEryJIOBaHHS sKa
300pakeHa Ha puc. 4.
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Puc. 4. OnnoxonrypHa ACP nory:xHocti eHeprodsioka 300 MBr
Jxepeno: po3poOka aBTopa

Takox Ha puc. 4 Mu 0aunMo, 110 3acTOCOBYEThCs Ill-peryssitop, skuil € HailOUIbII e(EKTUBHUM IS
pEeTyIIOBaHHS MOTYXHOCTI. Pe3ynpTaTh peryoBaHHs 300pa’keHO Ha pHC. 5.
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Jlxepero: po3pobka aBTopa
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Puc. 5. I'padix nepexigaux npouecip pery/1roBaHHs 110 KaHAJy BUTPaTi najusa npu 3acrocypanns IlI-peryasitopa

HACKiNbKH cTabinpbHIM Oyze cam 00°ekT. [1, c. 96].

Came [ll-perymsatop nae Ham HailOuibmn OaxkaHWil e(eKT HaBiTh NPH BUKOPHCTaHHI OJHO KOHTYPHOL
00’exta sik eHepro6iok 300 MBT. Amke sIKiCTh pPeryiioBaHHsS CTOITh Ha IEPIIOMY MicCIi, BiJl IbOT'O 3aJIEKHUTh,

aBTOMAaTHYHOI CHCTEMH DPETYIIOBaHHA. ToMmy Horo Hamami i mMOTPiOHO BHKOPHCTOBYBATH UIA TaKOTO CKJIATHOTO

Tenep mMu OyaeMO TOPIBHIOBAaTH OJHO KOHTYpHY Ta KoMOiHOBaHy ACP. SIKImIO mpo CTPYKTYpy OIHO
koHtypHoi ACP Bce 3po3ymino, To ctpykrypa kombinoBanoi ACP 300paxkena Ha puc. 6.
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Jlxepero: po3pobka aBTopa

Puc. 6. Ctpykrypa kombinosanoi ACP

Jana ACP B cepenoBuii Simulink 300paxeHa Ha puc. 7.
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Puc. 7. KomoinoBana ACP B cepenoumi Simulink
Jlxeperno: po3poOka aBTopa

Tenep Bce Taku MOpiBHANMO, 5K ke Bce Taku ACP Oyne Oinpmn pe3yibTaTHBHA B JaHOMY JOCIiIKEHHI.
PesynbraTu peryioBaHHs OHOKOHTYpHOI Ta koMOiHOBaHOT ACP 300pakeHi Ha puc. 8.

Ol gproasperrypma ACT

Konrlwidamis ACP

Puc. 8. Pe3yiabTaTn pery/ioBanns koM0iHoBaHoi Ta oqHOKOHTYpHOI ACP B cepenoBumi Simulink
Jlxepeno: po3pobka aBTopa

BucHoBku. J{ocmiiuBIOIM IeTanbHO SIK 3aCTOCYBAaHHS PETYJSTOPIB TaK 1 3aCTOCYBaHHS aBTOMAaTHYHUX
CHCTEM PEryJIIOBaHHS MO)KHA 3pOOMTH HACTYIIHI BUCHOBKH. J{J1st peryoBaHHs nporecamu B eneproononi 300 MBr,
ciin BukopuctoByBatu I1I — perymsrop. Le € Bxke miaTBeppkeHNM (aKToM, 1 TaHUH PEryIsTop MPaIioe HaBiTh MPH
3acTOCyBaHHS 0fHO KOHTypHOi ACP. Are i BuOip aBTOMaTHYHOI CHCTEMHU PETYIIOBAaHHSA TEXK MA€ 3HAYCHHS 1 TOMY
SK MMOKa3aJI0 MOCHIDKEHHs, ¢ BuOpatu komOinoBany ACP. Jlana ACP moka3zaia cBOlO €(peKTHBHICTh, TaK SK
nepeximauii nporec B paHiit ACP mpoxoauts 6inbmr cTabinbHO 1 0€3 KOMMBaHB B IOPIBHSIHHI 3 OAHO KOHTYPHOIO

ACP.

International Scientific-technical journal
«Measuring and computing devices in technological processes» 2021, Issue 1

9



Midcnapoonuii HAyKOEo-mexHIYHUIL HCyPHAT
«BumiproeanbHa ma o64ucnroeasibHa mexHika 8 mexHo/102i4HUX npoyecax»
ISSN 2219-9365

References

1. Kharabet O.M. Vyvchennia klasychnoi teorii avtomatychnoho upravlinnia. Odesa: Bakhva, 2014. 188 s.

2. Tekhnyka chtenyia skhem avtomatycheskoho upravlenyia y tekhnolohycheskoho kontrolia / Pod red. Kliueva A.S. Moskva, 1983.
376s.

3.Kon L.Y. Metodycheskye ukazanyia y tablytser dlia veibora nastroek PY y P rehuliatorov v odnokonturnsikh systemakh
rehulyrovanyia teploveikh obbektov s zapazdervanyem. Odessa: OPY, 1972. 30 s.

4. Demchenko V.A. Avtomatychni systemy rehuliuvannia tekhnolohichnymy protsesamy AES i TES. Odesa: ONPU, 1994. 280 s.

5. Voloshnychenko A.V., Medvedev V.V., Ozerova Y.P. Pryntsypyalnsie skhems! paroveikh kotlov y toplyvopodach. Tomsk: TPU,
2011. 158s.

International Scientific-technical journal
«Measuring and computing devices in technological processes» 2021, Issue 1

10



