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CoBepIIeHCTBOBAaHUE aBTOMAaTHUECKUX CHCTEM YIIPABJIEHUS TEXHOJOTHYECKUMHU MpPOIleCCaMu
SBJISICTCSl CPEACTBOM MOBBIICHHUS S((PEKTUBHOCTH U HAJEKHOCTH pabOThl Ha TEIJIOBHIX M aTOMHBIX
3NEKTPOCTAHIMAX, TJABHOM 3ajadeld NpH IOCTPOSHHMHM KOTOPBIX SIBISACTCS HPAaBHIIBHBIA BBIOOP
CTPYKTYpBl U IapaMeTpOB JUHAMHYECKOW HACTPOMKH CHUCTEM peryiupoBaHus. TeHAEHIMs 3aMEeHbI
AHaJIOTOBBIX CHCTEM yTpaBlieHHS Ha IU(POBBIE pealn3yeT MUPOKHE BO3MOKHOCTH MO BHEAPEHHIO
CaMbIX COBEPIICHHBIX aJITOPUTMOB PETyJIUPOBAHUS, YTO TaPAHTHPYET MOJIYyYCHHUE BBICOKOH TOYHOCTH
u OblcTpozeiicTBus B cucreme ynpasieHus. Ocobas posib B pelIeHNH JaHHOW 3afaddl MPHHAIICKUT
pa3paboTKe W BHEAPEHUIO Oosee d(PPEKTHBHBIX CUCTEM aBTOMATHYECKOTO PETYJIHPOBAHHS YPOBHEU
BOJIBI B OapabaHe KOTJa WK aporeHepaTopa Npu MepeMeHHbIX pexkuMax padoThI.

PerymupoBanme ypoBHS BOAsl B OapabaHe TIaBHBIM 00Opa3oM CBOAWTCS K ITOMICPIKAHHIO
MaTepUaIbHOTO OajaHca MeXIy OTBOJOM Mapa U Mojadeil MUTaTeIbHON BOJIBI, TO3TOMY MapaMeTpoM,
XapakTepU3YIOUIMM MaTepUallbHBIN OanaHc, SIBISETCS MMEHHO YPOBEHb BOABI B ero Oapabane. K
CTa0MIU3alMK YPOBHS NPEIBABISIOTCS JOBOJBHO >KECTKHE TPEOOBaHUS: MPHU 3TOM MaKCHUMAaJbHO
JOIyCTUMbIE OTKJIOHEHHS [0 YPOBHIO BOZABI B OapabaHe KOTJIa NPH CTAMOHAPHOM PEXUME U
OTCYTCTBHM pE3KHX BO3MYIIEHHH TI0 Harpy3ke He JOJDKHBI MpeBblmaTh +20 MM, a IpH
CKauKoOOpa3HOM BO3MYyLIEHHH 10 Harpy3ke Ha 10 % (ucxomHas Harpy3ka — HOMHHAaJbHas) —
+50 mm [1, ¢. 53]. TouHOCTh mTOAACpKAHUS 3aJaHHOTO YPOBHA B CTAIlMOHAPHBIX PEKUMax
naporeneparopos [1I'B-1000 sueprodiaokos ¢ BBOP-1000 ADC cocrapnsier +£50 MM [2, c. 422].

TpexummynbcHas Kiaccuueckas cucTrema aBToMaTudeckoro peryiaupoBanus (CAP) ypoHd
BOZBI B Oapabane U ee MoAM(UKALMK NOIXY4YWIH mupokoe pacnpocrpanenue Ha TOC u ADC [1-6].
Tumosas TpexumirynbeHass CAP coBMemaeT mpUHIUIIBI PETYJIUPOBAHMS 110 OTKIOHEHUIO
1 BO3MYILEHUIO.

Oxgatr [IU-perynsaropa tunoBoii CAP c xecTkoil wmiau THOKOH 0OpaTHOW OTpHLIATENBEHON
CBSI3bIO 110 OTHOIIEHHUIO K BHEIIHEMY KOHTYPY CHCTEMBI IIPEBPAIAET PETYIISITOP YPOBHS BO BHEIIHEM
KOHTYpE perylhpoBaHWs B cTaTHdeckuil. B pesymnprare mpu oTpaboTKe 3a7aroIiero CurHaiza
OTCYTCTBYET cTaTH4ecKas OIIMOKa PeryJupOBaHUs, T.K. IWHAMUKA y4acTKa «pacxo]l MUTATeIbHON
BOZBI — YpOBEHb B OapabaHe KOTJa» XapaKTepU3yeTcs OTCYTCTBHEM CaMOBbIpaBHHBaHUS. Bmecrte ¢
TeM, IpU OTpaboOTKE BHYTPEHHETO BO3MYIIECHHS W BHEIIHETO — C SIBJICHHEM «HaOyXaHHE YPOBHS»
MOSABIISIIOTCS CTaTHUECKHE OIIMOKU pETyTUPOBAaHUSI B KOHIE IEPEXOJHOTO IMPOIEecca, YTO SIBISETCS
OCHOBHBIM HEJOCTATKOM TUIIOBOM Kinaccuueckoi 3-xumnynbcHoit CAP.

IlpoBeneH cpaBHUTENBHBIA aHaIW3 MPEUMYIIECTB M HEIOCTAaTKOB MOJCPHU3UPOBAHHOU
tunoBoil CAP [6]: kackagnoii CAP (KCAP); ¢ nuddepennraropom; ¢ HEMMHEHHBIME dJIEMEHTaMH B
KaHaJle U3MEpEHUs] ypoBHA M BMecTO AuddepeHnraropa; ¢ CUTHAIOM MO OTHOLICHHIO K Pacxoaam
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mapa W BOJBI, C CUTHAJIOM IO CKOPOCTH M3MEHEHHs YPOBHS; C AWHAMHYECKHM (QHIBTPOM BMECTO
middepeHnaTopa B KaHajde H3MECHEHHs pacxona mapa. JIns ynmydimeHWs CTaTHYECKHX CBOWCTB
TPEXUMIYJILCHOTO PETYJIATOPa MUTAHUS PEKOMEHIOBAHO HCIIONB30BaTh cXeMy C Au(depeHInaTopoM
B KaHaJIe CUTHaJIa TI0 MaTepHaIbHOMY HeOallaHCy Pacxo/oB mapa u nutarensHoi Boasl nian KCAP. B
3TOM CJIyyae MOXXHO OTKa3aTbCsl OT KOPPEKLUMH CUTHAJOB JaTYMKOB IO MapaMeTpy padoueil cpelnsl.
O06e MomuduKanyy OJIU3KH IO CBOUM CTATUYECKUM U JUHAMUYECKUM CBOWCTBAM, OJHAKO B CHCTEME
perynsitopoB M3TA asrop ['ypeBuu D.3. otnan npeanourenue CAP ¢ nuddepenmmaropom [6].

[IpoBenennrie uccnenoBanms tunoBor KCAP mokaszamu, 9To TMEpexomHBIE MPOIECChl B HUX
UMCIOT XapaKTep 3aTyXalolMX KoleOaHWH, WHTEHCHBHOCTh KOTOPBIX, KaK IPaBHJIO, OKa3bIBAETCS
siBHO HepocTtaTouHoi. KCAP Ha 6a3e ontumanbHOTO peryinstopa 0e3 ydeTa TMHAMUKUA BHYTPEHHETO
KOHTYypa XapaKTepU3yeTCs] CYIIECTBEHHBIM YBEJIMYEHHEM pErYJIMPYIOLIEro BO3JACHCTBUS NpHU
0TpabOTKE BHEIIHEro BO3MyIleHHA. IIpy 3TOM ydeT AMHAMUKM BHYTPEHHETO KOHTYpa CHCTEMBbI
CYLIECTBEHHO CHIDKACT pEryJupylollee BO3ACHCTBHE MPH OTPa0OTKE BHEIIHETO BO3MYLICHUS
pacxoJoM mnapa, OJHaKO yMEHbIIEHHE TUHAMHUYECKONW OIIMOKH PEryJMpOBaHMUs MO YPOBHIO IPUBOJUT
K YBEJIMUYCHHIO MaKCHUMaJbHOM BEIWYMHBI PErYIMPYIOIIErO BO3ACHCTBUS, KOTOpbIE OOIblie, 4eM B
tunoBoit CAP.

PesynpTaTtel MonmenupoBaHus mepexoaHsix TnpoueccoB CAP ¢ muddepenumaropom ¢
ucrosp3oBanreM nakera Simulink nporpammuoro obecnieuenust MATLAB nokasanu, uro oHu npu
MaJIOl BEJIMYHMHE PETYIUPYIOMIETO BO3ACHCTBHS TAKKE HE 00ECIIEUNBAIOT CYIIECTBEHHOTO YITyUIICHUS
Ka4yecTBa peryJIupoBaHusl.

Jns paspemieHusi yka3aHHOTO TIpOTHUBOpeuMsi Obuia paspaboraHa wuHBapuantHas CAP c
BBIJICJICHMEM 3KBHMBAJCHTHOI'O BHEIIHEI0 BO3MYLICHHUs] 0€3 €ro HENOCPEACTBEHHOTO H3MEPEHHs U
OTpaHMYCHHEM MAaKCHMAIBbHOU BEJIWYHHBI PETYJIUPYIOUMIETO BO3ACHCTBHA (pacxona MHUTATEIHHON
BOJBI).

Ilpu 3TOM CTPYKTYpy OCHOBHOI'O pEryniTopa BbIOMpaeM IO IEepelaTO4YHOW (yHKIUHU
OTIEPEXKAIOIIETO YUYacTKa Ha 0a3e mepenaToqHoOn QPYHKIMH ONTHMAIFHOTO PEryisTopa Mpu OTpadoTKe
3aJaloLIEero CUrHana:
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PEryNaTOp OXBaThiBaeM THOKOH 06paTHOH cBA3pto. C yMEHbIICHHEM 4YHCJIEHHOTrO 3HaueHus 1,

TIOBBITIIAETCST OBICTPONEHCTBHE CHCTEMBI MIPH OTPAOOTKE 3aJaHWs W yYMEHBIIAeTCS MaKCHMaJbHas
JMHAMHUYECKas OIMOKa PEeryJIMpPOBaHUS MIPU OTPaOOTKE BHYTPEHHETO BO3MYIICHUSI.

Jns BbIIEACHUS SKBUBAJICHTHOTO BHEUIHETO BO3MYIICHHS MApaUIEIbHO HHEPUUOHHOMY
y9acTKy 00BEKTa PeryaupoBaHus GOpMHUpyeM TUHAMHYECKYIO MOJEINb TIOCTIeIHEr0, BBIX0] KOTOPOil B
JJIEMEHTE CPaBHEHUS BBIYHTAEM OT OCHOBHOM peryiupyeMoii BennduHbl (YpOBHS BOJABI B Oapabane), a
MOJlyYEHHYI0O pa3HOCTh I[0JIaéM Ha YCTPOICTBO KOMIIEHCAIlMM BHEIIHEro HKBHUBAJEHTHOI'O
BO3MYLICHUS, OTPAaHUYEHHBI BBIXOJ KOTOPOrO MOJAETCS C MPOTHBOIMOJOXKHBIM 3HAKOM Ha BXOJ
OCHOBHOTO perymnaropa. Ilpu 3ToM cTpyKTypy YCTpOiCTBa KOMIIEHCAIIMM BHIOMpaeM W3 YCIOBHSA
HE3aBHCHMOCTH YpOBHS B OapabaHe mpH CKauKOOOpa3HOM HM3MEHEHHH BHEITHETO BO3MYLICHHUS Ha
BBIXOJIC CUCTEMBL.

Jns ynydmeHus: KayecTBa PEryJMpPOBaHUS NPHU BO3MYILIEHHUU PACXOAOM Iapa Mpexae 4YeM
MEPEBOANTH KOTEN Ha HOBYIO Harpys3Ky INpH IJJAHOBOM M3MEHEHHUH IOCJIEIHEN, Ha JOTOIHUTENbHBIH

230



BIIEMEHT CPABHEHHS BBIXOJIOB JATYMKA YPOBHS BOJBI U MOJCIH HHEPIHMOHHOTO YYacTKa MOJAOT
CHUT'HAJI, HpOHOpHHOHaﬂBHLIﬁ IIJIAHOBOMY H3MCHCHHUIO Harpy3KH. 3areM ¢ 3arasJibIBAaHUCM, PaBHBIM
3ama3/IbIBAaHUI0 110 KaHAIy PEryJIMPYIOIIEro BO3ICHCTBUS, OCYIICCTBISICM ILUIAHOBBIM IMEPEXo] Ha
HOBYIO Harpy3ky. B pe3ynbTaTe CYIIECTBEHHO MOBBIIIACTCA OBICTPOJCHCTBHE CHUCTEMBI (BpeMs
peryJIHpOBaHUs COKpalaeTcs B 4 paza) W yJIy4qlIaloTCs JPyTUe MOKa3aTeNd KauecTBa MepeXOHbBIX
IIpoueccCoB npu OCHOBHBIX BO3MYUICHUAX C YMCHBIICHUEM MaKCHUMaJILHOM BCJIMYUHBI
PETYNHPYIOIIETO BO3JCUCTBUS  (pacXojoM WHUTATeNbHONH Boabsl) 10 oTHomeHuto CAP ¢
mudepenaunaTopom Ha 30 %.
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