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MPUHOMUIIBI SQHEPTOCBEPET' AIOIIEI'O YIIPABJIEHUS T31]

AHHOTAITHA B nacmosuyeti pabome paccmompenvl odujie RPUHYUNDLL U OCHOBHbIE IMANbL CO30AHUS IHepeOCcOepe2alouux
aABMOMAMU3UPOBAHHBIX CcuUcmeM ynpaeienus mexnonocuueckum npoyeccom (ACY TII) TOL. Cehopmyruposanvr obwue
NPUHYUNBL CO30AHUA ASMOMAMUSUPOBAHHBIX CUCTEM YAPABIEHUs U HA UX OCHOBe NOCMPOEHbl Mamemamuieckue Mooeiu
anemenmos TOL]. Chopmynuposanvl obugue npunyunsl cO30aHUsL IHEPLOCOHEPEAIOWUX CUCTEM ABMOMAMULECKO20 YNpasie-
nus (CAY) ocnognvimu snepeemuueckumu ycmanoskamu TOL], svisenenvt onpedensiowjue napamempul YRpasiaiouwe2o 603-
Oeticmelisl, 8bIXOOHblE NAPAMEmpbl, NAPAMEMPbl GHEUHUX 803MYWAIOWUX 8030eliCMEUll U NapamMempubl SHep2eMmu4eckux no-
mepb.

Knioueswie cnosa: TOL], mamemamuueckue modenu, ACY, snepeocbepesicenue, snepeemuxa.

1. A. BABENKO, 1. V. SUK, A. V. SERDYUK, M. L. KOZLOVA

PRINCIPLES OF THE ENERGY-SAVING CONTROL
OF HEAT POWER PLANTS

ABSTRACT The power engineering in Ukraine, in particular heat power engineering comes forth with many solutions that
would allow us to improve operating conditions of power plants, namely update the equipment, improve the quality of control
of operating conditions depending on power engineering market conditions and update control systems due to the implemen-
tation of new computing software systems into the available equipment. Due to the fact that a major portion of the equipment
of operating heat power plants is overage and is unable to operate at maximum loadings the approaches to the principles of
its control must be revised. This will allow us to reduce the expenditures required for the production of wanted power and
optimize the operating conditions of power equipment used by power — generating units of heat power plants. This scientific
paper formulates a very important scientific and engineering problem related to the development of the energy-saving con-
trol systems for heat power plants. A scientific principle of the energy-saving control of energy-generating units used by heat
power plants was formulated, based on which energy-saving systems can be created for the automated control systems of
heat power plants. To improve the control property it is proposed to use master models (state viewers) for the energy-saving
automated control systems designed for the power-generating units of heat power plants.

Key words: heat power plant, mathematical models, automated control systems, energy-saving and the power engineering.

BBenenue

HeobxomuMeiM  KpHuTEpHEM, ONPEACISIONIAM
CTereHb KOM(OPTa KU3HU YEIOBEKa B COBPEMEHHOM
MHUpE, SBISIETCS IJIEKTPO- M TeIJIOCHaOXKeHHe, Kak
MIPOMBIIIJICHHOTO, TaK W JKUJIOT0 KOMIUIeKca. B sHep-
reTUKe YKpauHbl, 2 IMEHHO B TEIUIODHEPTeTHKE, Cy-
MECTBYET piaJ peIHeHI/Iﬁ NMPUMEHAIOINUXCA TJId YIyd-
HICHUA yCHOBI/Iﬁ OKCILTyaTalluu SJICKTPUICCKUX CTaH-
Wi, a IMEHHO MOJIEpHU3alusl 000pyIOBaHUS, YIyd-
IIEHHE KayecTBa PETYJIMPOBAHUS PEXKUMOB pabOTHI B
3aBUCHMOCTH OT YCJOBHH PBIHKAa DHEPIETHKH, YCO-
BEPIICHCTBOBAHHUE CUCTEM YIIPABJICHUS, 32 CUCT BHE/I-
peHUST HOBBIX MPOTPAMMHO-BBEIYHCIUTEIHFHBIX KOM-
TUIEKCOB ¥ HAYYHBIX MOJXOJOB K ONTHMAJIbHOMY
YIPaBJICHUIO.

Ha VYxpaune skcruryarupyercs okono 40 Ten-
noenexrpouentpaneit (TOL) cyMMapHO# MOIIHOCTHIO
6ornee 4500 MBT, uto coctaBnser mopsaaka 11 % or
BCEH YCTaHOBJIEHHOW MOIIHOCTH 3HEPIEeTUKH YKpau-
HBI.

OCHOBHBIM 3aJlaHUEM CHUCTEMbI aBTOMATHYC-
ckoro ympaeienus TOL] sBisercs obecrieueHHe He-
00XOJIMMOM BBIPAOOTKH TeIUIa M AIIEKTPOIHEPTHH B
KaX/[bIi MOMEHT BPEMEHH IPH MUHHMYME SHEpPIeTH-
Yyeckux noteps. [Ipu aToM HeoOXoquMo obecTieunBaTh
Ka4eCTBO TEXHOJOTHYECKOTO TPOIlecca W MMETh He-
00XOAMMYIO CTETIeHb HAJICKHOCTH, OBICTPOICHCTBHUS

1 0e30IacHOCTH KaK OTHENIBHBIX SHEProyCTaHOBOK,
Tak 1 3Heproodiokos TIOLI B menom.

Heab padoThl

B c¢Bsi3u ¢ Tem, uro GOnblas 4acth 000pyI0-
BaHUS neiicTByromux TOL[ oTcmykmia 3asBICHHBINA
TapaHTHWHBIA CPOK M HE MOXKET paboTaTh IIPH MaKCH-
MaJbHBIX Harpy3Kkax, HEOOXOIMMO IepecMaTpuBaTh U
KOPPEKTHPOBATh MOAXOIBl K NMPUHLIKIIAM €ro YIpaB-
JIeHUs. DTO MO3BOJIUT CHU3HUTD 3aTPAThl HA BEIPAOOTKY
HEOO0XOAUMOTO KOJIMYECTBA SHEPTHH, a TAaKXKe OITH-
MH3HPOBaTh PEKUMBI pabOTHI SHEProoOOPYAOBaHUS U
sHeprobsokos TOLI.

Jmst yenosuit TOL BaxHBIM BOIIPOCOM SIBJISIET-
csl KOMOMHHMpOBaHHAsl BHIPAaOOTKA TeIla M JJIEKTPO-
9HEPTUH, M OOIIMI pacxoJ TOIUIMBA NPU TaKOH BhIpa-
00TKe 3aMETHO HMXKE, YEM TP pa3ieibHOM OTIYCKe
9TUX BUIOB dHeprud. Mcxons u3 daxra OONBIION 10-
mn TOLl B areprobamance YKpawHBI U pacrpocTpa-
HEHHOCTH 3THX CTaHINH, BHEJpEHUE >Heprocoepera-
IOINX cucTeM ymnpasienus TOL] sBisercs BaXHOU U
aKTyaJIbHOH 3a7adei.

Pelrenne mpakTuyeckoil 3amaun sHeprocoepe-
TafoIIETr0 YIPABICHNUS MOXET MO3BOJUTH CYIIECTBEH-
HO TOBBICHTh 3()(PEKTUBHOCTH PAbOTHI OTACIBHBIX
SHEProyCTaHOBOK TEIUIOBBIX JEKTPOCTAHIMMI [4—6].
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H310xeHne 0CHOBHOTIO MartrepuaJja

Just ocymectBienus 3G(eKTHBHOrO 3HEpro-
cOeperaroIiero ynpasjicHUs HEOOXOIMMO ONPEICIUTh
BCKTOpPa BXOJAHBIX W BBIXOJHBIX MapaMETpOB, COCTAB-
JSIFOIIMX MaTepHalIbHBIA M SHEPreTHYeCKUil OajiaHc
TOML. CrpykrypHas cxema TOL cocrouT M3 Takux
anemeHTOB (puc. 1) kak KoTén, mapoBas TypOHHa,
KOHJICHCATOp, TEIJIOBOW MOTPEOHTEIb, CETEBOW U TH-
TaTeJIbHBINA HACOCHI, IUPKYISIIIUOHHBIN HACOC U IP.

Dy, Py, Ty
D, Tn, Pn
nr
Gy, B:, Gy

4—|_|'|K_| POY Doty Toresr
POTG' M/ n,

Gé 5 Dy, Do

Dmﬁa Tmﬁ» Po‘rﬁ Tn
] —aon
HOK
G, Py Ty
GCBI T‘:BI PCB

Puc. 1 — Cmpyxkmypnas cxema TOL]:
K — konoencamop,; KH — kondencammwlil Hacoc,
HOK — nacoc obpamnozo konoencama

om ménnozo nompedoumens,; I1K — naposoii komén,
ITH — numamenvnuuii nacoc; IIT — naposas mypouna;,

POY — peoykyuonnas oxraoumenvnas ycmanoska,

TII — mennogou nompebumens,; L[H — yupxynayuon-
Hbll Hacoc, omob. — omoop; n — nap,; U8 — YUPKYIApHAs

600a; N — NUMAMENbHAS 8004, C8 — cemesas 600d;

az — aKkmueamop 20peHus, 6 — 6030yX; M — MONAUBO

DHepreTuyeckue ycraHoBku TIOLI, kak 00beKT
YIPaBJICHUS, MOXKHO OXapaKTepU30BaTh CJEAYIOUIUM
Ha0OpOM BEeKTOpOB [1]:

— BEKTOPOB BBIXOJIHBIX (OTPENEINIOmUX, KOH-
TPOJIUPYEMBIX) TAPAMETPOB X, . ;

— BEKTOP BXOJHBIX [1apaMeTPOB
X Xﬂeper Xper

rae X'P" _ meperymmpyeMble BXOJHbBIC IApaMETPHI;

XP' _ perymupyeMble BXOJIHbIE TAPAMETPEL;

— BEKTOP BHYTPCHHHX I1apaMETPOB X .

— BEKTOp BHEUIHMX BO3MYINAIOIINX BO3/CH-
CTBUH E ;

— BEKTOp MapaMeTpoB, KOTOPBIE ONPEICISIOT
MOTEPU PHEPTUHU (MOLTHOCTH) X ot

Mexny 3TUMU IapaMeTpaMH yCTaHABIUBAOT-
Csl AaHAJIMTUYCCKHUEC 3aBUCHUMOCTHU B BUAC MaTEMaTHU4C-
CKHX MOJEJICH:

— UCXOHAsI MOJIEIIb:

Flxeer; X ¥ XX, GE)=0;

BH? 10T >

— MOJeNb yNpaBieHHs (II0 BEKTOpaM BBIXOA-
HBIX ITapaMeTpPOB):

X
— MOJIENb 00X OHEPICTUYCCKUX MMOTCPL!:
v _ per . Heper 2.

T_frIOT(X X XBH’&)’

BX ?

(Xper Xﬂeper X XHOT!EJ)D

BBIX fBle BX BH’

— MOJ€CJIb praBJ'ISIIOHICFO BO3H€I/ICTBI/I$IZ
yper _ Heper ,
XBX fynp(X X XHOT’ a)

BH®
MI/IHI/IMI/BI/IpyeTCSI (bYHKIII/ISI OHEPreTUICCKUX
IOTEPhb
@ =min {X ot }
HCIIOJIb3Yys B KA4YE€CTBE apryMecHTa BCKTOP PETYJIUPYE-
MBIX BXOJHBIX ITapaMETPOB
v _ v per
XHOT — J oot (XBX )’
IIpA yCJIOBHH, YTO 3aaHbl 3HAYCHHUA BEKTOpPA BBIXOI-
HbIX TapaME€TPOB

v _ XBaz[

XBLIX BBIX

1 3a/1aHbl OTPAHUYCHHA Ha OCTAJIbHBIC MapaMETPhI:

X =[7, ] xper =[]

ITpumeHeHHe 3TOro MoaXona yHpaBlICHUS BO3-
MOXHO MyTeM pa3pabdOoTKH MaTeMaTHYECKUX MOjeNei
OCHOBHBIX JHEProoOBEKTOB M Mozeied QyHKuuni
9HEPreTUYECKUX MOTEPh C MOCIEAYIOIIEed UX MHUHH-
Mu3anued. PaccMOTpUM OCHOBHBIE SHEPreTUYECKUE
ycranoBku TOLl: mapoBoii koreln, mapoBasi TypOuHa,
TETJIOBOW TOTPEOUTENb.

BxomHBIME mapaMeTpaMu IapoBOTO KOTJA SB-
JISIFOTCSL PacXo/] MUTaTeNbHON Bobl G, , TEMIIEpaTypa

1B °

MUTATENBHON BOABI 7., , pacxo] MoJaBaeMoro B TOI-

Ky Bo3gyxa G, , pacxof TOIJIMBa B, , a BEIXOISIIMMU

— mapaMeTpsl octporo napa D, P, u T, u nmapamer-
pel npommneperpea D, . McxonHas MaremaTndeckas
MOZENb IapOBOr0 KOTJIa OyAeT UMeTh CIIeIyIOIIUH
BUJI;

F(DHB > Tl'lB > G B DHH > Tl'll'l >

Po:D,: Py T,5 & AN)=0.
Bxopsmmmu napamerpamu TypOUHBI SBISIFOTCS
napameTpsl napa 1o, Po, Dy, a BEIXOAAIINE PacXon
D, , naBienne P, s u temmneparypa I, Ha 0TOO-
Pbl, KPYTALIMI MOMEHT M, 4acToTa BpallleHus A, pac-
XOJ mapa B KoHzaeHcaTop D, , n mapameTpbl HpoMIe-

perpesa D . MaTtemartuueckas MoOJeIb TypOUHBI
OyJeT BBIDJISACTD CIICAYIOUIMM 00pa3oM:
F(Ty; Py; Do’ Dorgss Tons Porss
M;n; Dy; D,y & AN)=0.
TennoBoit moTpeduTENs MMEET BXOIHBIC IMapa-

Merpbl D5, To.5, Py (OIMCAHBI BBIIIE), @ BBIXO-

Jsie — pacxon cereBoil Bogsl G,

T, w nasienue P, . Marematuueckas MOJENb Tell-

eé Temmeparypa

JIOBOTO HOTpeGHTeJm B 3TOM cnyqae OyIer UMeTb BUA:
F(Dyy: T, G S EAN)=0.

016> £ 0165 OTG’ cB? 057 CB’
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IToTepy B KOTENBHBIX arperarax MpeaCTaBIIOT
co00l IOTepU C yXOAAIUMU ra3aMu ¢, , IOTEPH C

XMMHYECKUM HENO0KOIOM ¢;, IOTEPH C MEXaHMUe-
CKUM HENIOKOIOM ¢, , TIOTEPH TeIlIa 4epe3 Orpaxkie-
HME TOIKM ¢5 U HOTEPHU TEIJa C YXOIILIMM HIJaKOM
q¢ » TUApaBIMYECKUE TOoTepu AE, M aspoauHaMHYe-
ckue norepu AE, .

OCHOBHBIMH TE€XHOJOTHYECKIMH OTPaHUICHH-
SMH SIBIISIIOTCSI: OTPAaHWYEHHUS Ha BBIpabaTHIBaEMYIO
3JIEKTPUUECKYIO0 U TEIJIOBYIO MOLIHOCTb, JaBICHUE U
TEeMIIEpaTypy OCTPOro mapa, AaBJIEHUE U TEMIIEPATYpPy
CETEBOI BOJIBI.

Pemenwem 3agaum  3HEprocOeperaroniero
YIIPaBJICHHUS SBISAETCS 00ECIeueHNe 3a/laHHBIX 3Haue-
HUH BBIXOAHBIX TapaMeTpoB dHeprobdmoxa TIL] ¢ yue-
TOM TCXHOJIOTHYCCKHUX OI'paHH‘IeHHﬁ 1 BHCUIHUX BO3-
MYULIEHHUH IIpU 00ecrie4eH MUHUMYMa T10TePb.

O6cy:xaeHue pe3yJIbTATOB

Ha ocHOBaHMU BBIIICH3IIOKEHHBIX MPHUHITUIIOB
BO3MOJKHO co3naHue dHeprocoeperaromeit ACY TOLI.
[emecoobpa3HO HCHONB30BaTh 3TATOHHYIO MOJEINH
(HabroaTenst COCTOSIHUSA), CXeMa KOTOPOH IMOKa3aHa
Ha puc. 2.

vaer
Perynsatop = j’
BXOAHbIX OB6beKT ynpaeneHus i
napameTpoB ¥ Heper ~
EX
XBH
—
HaT4mkn § % Aatymku
— BXOAHbIX LaTumkm BbIXOAHbIX
g napameTpoB BHYTPEHHMNX napameTpos
et napameTpos ’—‘
=
E e S SBM X]'[DI
B > 3rtanoxHas mogens obbekTa
thet (Habnopartens CoOCTOAHNA)
Mporpamma aHeprocBGeperatoLiero
ynpaeneHus
Puc. 2 — @ynxyuonanvhas cxema smaionHou Mooenu
BpIBOaBI A. P. ®oxkuna, E. B. Jlantunosa, W. II. Jlantunos //

1 CchopmynupoBana BayKHAas Hay4HO-
TEeXHMYECKasl 3aj1aya dHeprocOeperaromero ymnpasie-
HUSI SHEPTEeTHIECKUMH ycTaHoBKaMu TOLI.

2 CchopmynupoBaHsl  OOIIHE NPHUHIMIBI TO-
CTPOCHHSI IHEProcOeperaoux CHCTeM YIpPaBICHUS
SHEPreTUIecKUMH ycTaHoBKkamu TOLI.
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AHOTALIA Y oaniii pobomi posensinymi 3a2aibHi RPUHYURY | OCHOBHI emanu CMEOPeHHs. eHepe030epiearouux asmomamu-
306anux cucmem ynpaeninus mexnonoeiunum npoyecom (ACY TII) TEL]. Chopmynvosano 3aeanvhi npuHyunu cmeoperHs
aA8MOMamu308aHux cucmem YApagiinHs i Ha ix ocnogi nodydosamni mamemamuuni mooeni enemenmie TEL]. Chopmynvosano
3a2anbHi NPUHYUNU CINBOPENHS enepao30epizaiouux cucmem asmomamuunozo ynpasiinmsa (CAY) ocnosnumu enepeemuynumu
yemanosxkamu TEL], euseneni gusHauanvui napamempu Kepyrio2o 61ausy, 8UXiOHi napamempu, napamempu 306HIUHIX Nu-
818, 10 00YpIOIOMb | NAPAMEMPU eHePSeNUYHUX GIMPan.

Knrouoei cnosa: TEL], mamemamuuni mooeni, ACY, enepeoszbepesicenns, enepeemuxa.
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