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the NPP maintains an overestimated level of water at workloads, which leads to an
increase in the moisture content of steam and increased wear of the turbine blade ap-
paratus. This reduces the reliability and service life of the turbine.

At the same time, the replacement of old technical means of the ACS of heat
and power processes with modern microprocessors using standard control algorithms
and traditional structural schemes does not significantly improve the quality of main-
taining the heat and power parameters of TPPs operating in a wide range of loads. In
this connection, the tasks of modernization of the ACS TPPs based on innovative
methods of structural and parametric optimization of dynamic systems that signifi-
cantly affect the efficiency, reliability and durability of the TPP operation, and the
development of a methodology for calculating the economic efficiency of their im-
plementation become relevant. First of all, it concerns the ACS of the water level in
the boiler drum, since the latter belong to the first group of the most complex and re-
sponsible ACSs, the reliability and maintainability indicators of which are given in
[2].

To eliminate these drawbacks, an invariant ACS of the power supply of the
drum boiler has been developed. The invariant system with the allocation of an
equivalent external disturbance differs from the typical one in that the structure of the
stabilizing regulator is selected on the basis of the transfer function of the optimal
regulator, the structure and parameters of the dynamic adjustment of the correcting
device are based on the transfer function of the optimal regulator taking into account
the dynamics of the equivalent control object including the inner loop of the stabiliz-
ing regulator.
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JA.M. Ymyp3akoBa

CUCTEMA ABTOMATHUYECKOI'O PEI'YJIMPOBAHUA I[TAPAMETPOB
HACTPOEK POBACTHBIX TUITOBBIX PET'YJIATOPOB

(TamkeHTCKUM TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)

[IpuBeaeHbl pEKOMEHJAMK IO PACYETy HACTPOECK pPOOACTHBIX THUIOBBIX
PEryJsSTOPOB C UCIOJIb30BAaHUEM KPUTEpPHUSI MaKCUMaJIbHOW CTENEHH YCTOWYMBOCTH.
OTMe4eHO, YTO B OTIUYHMH OT JPYTUX KPUTEPUEB JAHHBIA KPUTEPUN B COBOKYITHOCTH
C TapaHTUPYIOUIUM MOJIXO0JIOM IMPUJIAET METOJUKE pacuera Oe3bITepalliOHHBIHI
XapaKkTep.
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B 1npakTuke MpPOEKTUPOBaHUS CHCTEM YIPABJICHHS TEXHOJOTHYECKHUMU
IpoIeccaMi, HECMOTPsl Ha TOSBJIEHHE HOBBIX METOJOB YIPABJICHUS, OOJIBIIOE
pacnpoCTpaHEHUE MOJYYMJIM THUIOBBIE IPOEKTHBIE PEHNIEHUS HAa  OCHOBE
WCIIOJI30BaHMs TPAJIULIMOHHBIX 3aKOHOB perynupoBanusd. [Ipu sTom npenmonaraercs
BO3MOXKHOCTh aJIEKBATHOI'O OMHUCAHMS MIMPOKOTO KJacca PETyIUPYEMBIX OOBEKTOB
JVUHEWHBIMUA TUHAMUYECKUMU MOJACIISIMU, UCIIOJIB3YEMBIMHU ISl HACTPOMKM THUITOBBIX
peryJsiTOpOB. [TponopuroHanbHO-UHTErpaIbHO-TU (P epeHITnaTbHBIN (I 1)
PEryJsTOp CUMTAETCAd JOCTAaTOYHO OJIM3KUM K ONTHMajJbHOMY, OCHOBAaHHOMY Ha
Teopuu npeackazanus Kommoroposa-Bunepa [1, 2]. I3BeCTHO, 4TO [1JIs1 TPOCTENUIIINX
TUIIOBBIX MOJIEJIEH, OrPaHUYEHHBIX 2-M MOPSIKOM TU(depeHIIMaIbHBIX YPABHEHUI C
3ama3/IbIBAHUEM, PA3MEPHOCTh THUIIOBOTO PETYJATOPA HE NPEBBIMIAET PA3MEPHOCTH
ypaBHEHUN 0OBEKTa, a caMm peryiasTop npeacrasiser cobor ITHUI-perymstop.
OnHako C TOBBIIIEHHEM TPEOOBAHMN K KAueCTBY pealU3allid TEXHOJOTHYECKHX
PEXKMMOB MOJKET OKa3aTbCsA, YTO JIMHAMUYECKAs TOYHOCTb PETYJIHPOBAaHUSA C
tunoBeIM [IM/I-perynsitopoM, HaCTPOECHHBIM II0 JIMHEWHOW MOJEIW, CTAaHOBUTCS
HEJ0CTaTOYHOM. B Takux ciydasx uayT aubo0 Ha yCIOKHEHHE WH(GOPMAIMOHHON
CTPYKTYpbl cucTEMBI [3] (IpUMEPOM MOTYT CIY>KHTh CUCTEMBI C JOTOJHUTEIbHBIM
UMITyJIbCOM K3 MPOMEKYTOUYHOM TOukM, Kackaauele CAY wu gp.), nubo Ha
UCIOJIb30BaHUe OoJjiee TMOKMX MOAXOJ0B K pacyeTy HACTPOEK PEryssiTopoB Mpu
3a/IaHHOM CTPYKType aBTOMaTHueckoil cuctembl perynupoBanus (ACP) (mpumepom
MOTYT CIy>)KUTh METOJbl CHHTE3a POOACTHBIX PETYJIATOPOB C HCIOIb30BAHUEM
UHTEpBAIbHOU MoJenu o0bekTa). OAHAaKO M TPU TAKOM TOJXO0JI€ OCTaeTCsl He
MOJIHOCTBIO PEIIEHHOM 3ajjaya BbIOOpa KpUTEPHUs ONTUMAIbHOCTU HACTPOUKHU
peryJsaropa.

B naHHO# cTaThe mpejyiaraeTcsi alrOpUTM PELICHHS 3a[1a4yd pacyeTa HaCTPOEK
pOOACTHBIX  PEryJsATOPOB C TOMOIIBIO KpPUTEpPUS MAKCUMAJIbHOM  CTENEeHH
ycTonunBoCcTU [4]. CTeneHbl0 YCTOMYMBOCTA CHCTEMbl HA3bIBAIOT HAWMEHBIIIEE
paccTosiHUE OT MHHUMOW OCH N0 OJMXKaillero KOpHsS B JIEBOW MONYIJIOCKOCTH.
OCHOBHBIMHM JTOCTOMHCTBAMHU 3TOTO KPUTEPHS SABJISIIOTCS Majlas YyBCTBUTEJILHOCTD
MOJIyYaEMBIX XapAKTEPUCTUK K MAPAMETPUYECKMM M MOMEHTHBIM BO3MYILECHUSM H
MaKCUMAJIbHbIE 3aMachl yCTOMYMBOCTH cHpoeKTUpoBaHHbIX ACP. OcHOBHBIMH
JTanamy aJIrOPUTMA PEUICHMS 3aJa4H SABJISIOTCS CIAEAYIOIIHE:

1. B cOOTBETCTBUM C TAPaHTUPYIOLIUM MTOAXO0A0M 10 UMEIOIIUMCS TPaHUYHBIM
3HAYEHHUSAM MapaMeTpOB MHTEPBAIbHON MOJENH OOBEKTa OLIEHWBAETCS HaWXy/AIee
COUYETaHME MapaMETPOB OOBEKTA.

2. Juis  wmomenn Buma  W(p)=[K,.K,, -e’[;’l]”/([fz,fz]zpz+[f1911]P+1)

dbopmupyeTcsi HOMHHaNbHAS (pacyeTHasi) MoJieidb OOBbEKTa B BHUJAE NEPelaTOYHOMN
YHKIUU C HaUXYJIIIUM COYETaHHEM napameTpoB 0o0beKTa

b
w(p)= [k bt M. F o +[zJp+1)

3. 3anMchIBaeTCs XapaKTEPUCTHUECKOE ypaBHEHHE 3aMKHYTOW cucTeMsbl. [[is
[IN/I-perynsaropa 1 NOJIy4YEHHON PAaCYETHOU MOJIENIN YPAaBHEHUE UMEET BUJL:

T + O + 1,7 ) 2 + (8T T +67,72 +7° ) 0 +6(T2 + 7 )+ 352 = 0.
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4. OmnpenensieM MakCHUMalbHYIO CTeNeHb ycToiunBocTu [4]. [Hns uyero
XapaKTEPUCTUYECKOE ypaBHEHHE 3aMKHYTOW CHUCTeMbI nuddepeHimpyeM mo « p »
TPU pa3a U T[OJIYYCHHOE BBIPAXKEHHE MpHUpaBHUBaeM K Hymo. [lomydaem
COOTHOLIEHHUE [UIS pacyeTa MAaKCHUMaJbHOM CTENEHU YCTOMYHMBOCTH CHUCTEMBI C
Mozenbio 2-oro nopsaka u [T ]-perynstopa.

5. BbINONHSAETCS pacyeT MapaMeTpOB HACTPOEK PErysATopa MO KPUTEPHUIO
MaKCUMAJIbHOW CTENEHU YCTOMYMBOCTU 3aMKHYTOU cucTteMbl. [loydeHHBIE C yueToM
napamMeTpoB UHTEPBAILHON MOJIen 00bekTa (opMyIIbl Jijisl pacueta HacTpoek TN /-
peryisiTopa nmpuBeAeHb! B Tadnuiie 1.

B oTtnnuune oT Ipyrux KpuTEpUEB ONTUMAIBHOCTH, KOTOPBIE aJIEKO HE BCEraa
OJHO3HAYHO XAPAaKTEPU3YIOT ONTHUMAJbHBIE MapaMETpPbl HACTPOEK pETyIsATOpa, a
TpeOyIOT HECKOIBKUX UTEpAIMil aJropuT™Ma pacdera, HalmpuMep MpHU UCIIOIb30BaHUN
KPDUTEPUST PABHOM CTENEHH 3aTyXaHWs, PACCMOTPEHHAsT METOJHMKA pPeaanu3yeT
O€3bITEpAallMOHHBIA ~ QJITOPUTM  pacyera IapaMeTpoB HACTPOEK  PEryJsiTopa,
(GYHKITHOHUPYIOIMIETO B YCIOBUSX HEOMPENCICHHOCTH.

Tabnuma 1 — @opmynsl pacuera napametpoB [TN]] — perymnsitopa no Kputepuro
MaKCUMAJIbHOW CTENEHU YCTOMYHMBOCTHU C MOJIEIBIO 2-TO MOPS KA

HacTtpoeuHnsie Mogens 00bekTa 2-0ro nopsiaka
lapaMeTpel W(p)=K,;-expl=t-p)/(T> - p* +1, p+1)
M-

perynaropa

Ky —/1_{05 _{2-1_(05 K, 'K+(T§ T +(3-7"§ +T, -'c_)-)\z +(2Zl +{).)L+1)}

-exp({-k)
Ky LK, 22+ K, a el 2K, (T2 00 +1,22 +0)]
+2(T, +7)
-exp(t 1)
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