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MpoaHanusmpoBaHa paboTa TUNOBOW TPEXMMIMYIbCHOW CUCTEMbI aBTOMaTHYe-
ckoro perynupoBaHusa (CAP) nutaHusa Bogon naporeHepaTtopa. Pa3spaboTtaHa ma-
Tematuyeckass MoAenb NpoBepku ee paboTocnocobGHOCTU Ha cOpoc Harpysku,
nospongdwulas ycrtaHaBnMBaTb MaKCMMallbHble OTKIMOHEHUA YPOBHA BOAbI be3
npoBeOeHNs HaTypHbIX UCMbITaHWi, 6e3 KOPPEeKTUPOBKU yCTaBOK cpabaTtbiBaHuA
TEXHOMOrMYeckux 3aliMT Mo ypoBHH BoAbl B GapabaHe. OnpepeneHbl NpuUYvHbI
cTaTuyecknx owmbok perynupoBaHus npu oTpaboTke BHYTPEHHWUX W BHELLUHUX
BO3MYLLEHUI MO pacxody neperpetoro napa B Tunoson CAP. Ob6ycroBneHa akTy-
anbHocTb MofepHu3aumn Tunoson CAP nuTaHusi BO4oW naporeHepaTopa.

KnioyeBble cnoBa: matemartuyeckass MoAenb, owmnbka perynvpoBaHus, nu-
TaHue BOOOMN.

Wn. 6. bubnuorp.: 4 Ha3B.

The paper analyzes an operation of the standard three-impulse automatic control
system (ACS) for steam generator water supply. Mathematical model for checking its
operational ability on load relief has been developed in the paper and this model
makes it possible to determine maximum deviations of water level without execution
of actual tests and any corrections in the plants for starting-up of technological protec-
tion systems in accordance with water level in the drum. The paper reveals reasons
of static regulation errors while solving problems of internal and external distortions
caused by expenditure of over-heated steam in the standard automatic control sys-
tem. An actual significance of modernization pertaining to automatic control system
for steam generator water supply has been substantiated in the paper.

Keywords: mathematical model, regulation error, water supply.
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B macTosmee BpeMs TpEeXUMITYIbCHAS CHCTEMa aBTOMATHICCKOTO PETYJIHPO-
BaHUS MMHUTAaHUS BOAOH MMaporeHeparopa, a TaKkke BCeBO3MOXHbBIE ee MoaupuKa-
U MOJIYyYUJIN HaI/I6OJII)HICC pacrpoCTpaH€HUC Ha TCIIJIOBBIX U aTOMHBIX 3JICK-
Tpoctanmmsx [1-4]. «Kimaccuueckas» TpPeXUMITyJIbCHAs CHCTEMa aBTOMAaTHYe-
CKOTO PETyJIMPOBaHUS MUTAHUS BOJIOH MaporeHeparopa n3oopaxeHa Ha puc. 1.
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Puc. 1. CTpykTypHas cxema KIaCCHYECKOH TPEXUMITYIbCHON CHCTEMBI aBTOMAaTHUECKOTO
peryIupoBaHMs TUTAHMS BOJOH MmaporeHeparopa: 1 — 6apabaH maporeHepaTopa;
2 — BOASHOM SKOHOMaii3ep; 3 — peryssTop NUTaHus; 4 — peryIupyomuii Kianan
nuTaTenbHoi Bonbl; 3PY — 3amaTunk pydHOro ynpaBieHuUs

PerynsTop nuTaHus mMoiydaeT CHUTHAJIBI OT JTATYNKOB YPOBHS BOJIBI B Hapo-
renepatope (H), pacxoma meperperoro mapa (D), muratensHoii Bomsl (D)
Y Yepe3 WCIIOJHUTENBHBI MEXaHU3M BO3JIEHCTBYET Ha PETYIUPYIONIHNHA KanaH
(puc. 1). Takum oOpazom, peryisaTop 3 mepeMeniacT KiamaH 4 Py MOsSBICHUN
CUTHaa HeballaHCa MEeXY pacxoJaMi MUTATeIFHON BOJABI M TIEPErpeToro mnapa.
Kpowme Toro, oH Bo3/1eHiCTBYET Ha IOJIOKEHUE KJIallaHa MPpH OTKJIOHEHUAX YpPOB-
HA OT 3agaHHoro 3HadeHud. Taxas CAP muranus cOBMeNIaeT MPUHIUIBI Pery-
JIMPOBaHUS TIO OTKJIOHEHHWIO M BO3MYIIEHHIO. B Hel pa3nuyaroT BHYTPEHHH,
OBICTPOACHCTBYIOMINN KOHTYD (PETYNSATOp MHUTAHHUA — PEryIHPYIOMIMH KiamaH
MUTATEeTTFHON BOJBI — PACXO/ MMUTATEIBHOM BOJBI — AATYHK PAcxona BOABI — pe-
TYJISTOP) W BHEIIHWM, WHEPIMOHHBINA (PETyJsATOp MHUTAHUS — PEryJUPYIOUIHA
KJIanaH THUTaTeNbHON BOJABI — JATYMK pacxojia MUTaTeIbHONW BOABI — JaTYUK
YPOBHS BOJIBI B TAPOTEHEPATOPE — PETYJIISATOP).

BesomnacHoCTh 1 HaJIE)KHOCTH TETIOBBIX AnekTpocTanmuid (TIC) u aToMHBIX
anekrpocranimii (ADC) B HEpBYIO OuYepe/lb ONMPEACISIOTCS 3PPEKTUBHOCTHIO
pabotst CAP muTanua Bomoil maporeHepaTopoB. MakKCHUMalbHO IOITyCTHMOE
OTKIIOHEHHE YPOBHS BOJBI B OapadaHe maporeHeparopa cocrasiser £100 MM ot
CpEeIHEro 3HAYCHHS, KOTOPOE YCTAHABIMBACTCA 3aBOJAOM-M3TOTOBHUTEIEM [2].
CHuxeHHe ypoBHS BOJBI 3a MPEJIENbl BOIOMEPHOTO CTEKJIA, YCTAHOBJIEHHOTO Ha
OapabaHe maporeHeparopa, CUMTalT «YIyCKOM» KOTJIOBOW BOJIbI, & MPEBBIIIIC-
HUE €ro BEpXHEH BUIMMOM 4acTU — «IEPENUTKOW». PacCTosiHME MEXTy 3TUMHU
OTMETKaMH He JOJbKHO npeBbimars 400 MM. JlonmycTUMOE OTKIIOHEHHUE OT Cpea-
HEro 3HaueHUs YPOBHS BOJBI B OapabaHe maporeHeparopa yTOUHSIOT B IPOIieC-
ce ero sKkcruryatanud. llpn 3ToM CHIKEHHE ypOBHS BOJBI MEHEE JIOMYCTHMOTO
MOKET MPUBECTU K HAPYIICHUIO TUTAHUS BOJION MapOreHepaTopa U OXJIaXACHUS
BOJIOW MOIBEMHBIX TpyO. B pesynbrare 3TOro BO3MOXHO HapyLIEHHE POYHO-
CTH TpyO B MeCTax CTHIKOBKH C KOpITycoM OapabaHa, a B Hamboliee TKEIOM
cllyyae — TEpeXor 3KpaHHbIX TpyO. Kpome Toro, upesmepHoe MOBBILICHHE
YPOBHSI BOJIbI NMPHUBEJET K CHMKEHUIO 3(PPEKTHBHOCTH pabOThI cenapaiuoHHbIX
yCTpoiicTB OapabaHa U 3aHOCY coJIsIMU TaporeperpeBareneii. [lepernmTka 6apa-
0aHa 1 3a0poC BOJBI B TYPOUHY BBI3BIBAIOT TUAPABIMYSCKUN U TEIUIOBOM yAaphl,
MOBPEXAAS POTOP U JIOMATKH TypOUHBI.
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Tax kak ymyck ypOBHS BOJIbI, WJIH MIEPETUTKA, OTHOCHTCS K CAMBIM TSKEITBIM
aBapysM, KaXIblil TapOTeHepaTOP OCHAIIAIOT CUCTEMON aBTOMATHIECKOH 3aIly-
THI IO YPOBHIO BOJIBI B OapabaHe, KOTopasi cpabaThIBacT MPU HAIMYMKA CUTHAJIOB
Ype3MepHOTo MOBBILICHNUS WU IOHWKEHHS YPOBHS BOJBI B OapabaHe maporeHe-
partopa. IToHmwxenue ypoBHs BoAbl Ha 160 MM MeHbIIIE YCTAaHOBJIEHHOTO Mpejie-
J1a BBI3bIBAET OCTAHOB KOTJIA. 3alllUTa OT MPEBBIIICHHS] IEPBOIO YCTAHOBIEHHOTO
3HaueHus ypoBHs BoAb! (0 180 MM) Bo3aelcTBYeT Ha OTKPBITHE 3allOPHBIX 3a-
IBIDKEK Ha JIMHAW aBapuUHOTO CiIMBa BoAbl W3 Oapabana. Ilo mocTmwkeHHH
YPOBHEM BOIBI BTOPOH mpemenbHOW oTMeTkH (mo 200 MM) melcTBHE 3aliuT
MPUBOAUT K OCTAHOBY MapOTe€HEPATOPA.

st yTOYHEeHUs! YCTaBOK CpadaThIBaHUsI TEXHOJOTHUECKHX 3aIIUT 110 YPOB-
HIO BOJBI B 6apabaHe mpoBoAsT HaTypHbIe ucnbiTanuss CAP nutaHus Bomoi Ha
cOpoc Harpy3Kd, KOTOpPbIE OOBIYHO COBMEMIAIOT C MTEPHOAOM OCTaHOBKH MapoTe-
Heparopa. Bo BpeMs MCHBITAaHUI OCYIIECTBISIIOT COPOC MapOBOW HArpy3KH Ma-
poreHepaTopa OT MaKCHMaJlIbHON 0 MUHUMAaJIbHOW C COXpaHEHHEM MHHHMajb-
HOTO pacxojaa muTaTensbHor Boabl. OHAKO B IpoIiecce MPOBEACHHUS TaKUX HC-
MIBITAHUH TTOBBIMIAETCS BEPOATHOCTh BOSHUKHOBEHHSI aBAPUITHBIX CUTYaIHi.

st cHUKEHUST SKCILTyaTallMOHHBIX 3aTPaT U MOBBIIICHUS HAAEKHOCTH pa-
0OTBI MaporeHepaTOpPOB aBTOpaMu [4] OBUIO MPEUIOKEHO UCIOIh30BATh MaTe-
MAaTHYECKYI0 MOJETh NIl MpoBepKu padotocrmocodHocTrn CAP ypoBHS BOJBI
B OapabaHe maporeHepaTopa, KOTOpas TO3BOJSET OIPENeNIUTh MaKCHMAallb-
HbIE OTKJIOHEHHS YPOBHS BOJbI B OapabOaHe Uil yTOYHEHUS IMPENEOB YCTaBOK
cpabaThIBaHMsI TEXHOJIOTHUECKUX 3alIUT Oe3 HATypHOro cOpoca Harpy3KH Ha
peanbHBIX aporeHepaTopax. OnHaKo anroput™ (GyHKIIMOHUPOBAHUS YKa3aHHOU
Mozenu B [4] He ObLI MPUBEICH.

VYrpolleHHas CTPYKTypHasi CXeMa MOJAEIUPOBAHMS TUIIOBOM TPEXHUMITYIbC-
Hoit CAP nuranus Boj0i maporeHeparopa nprBeieHa Ha puc. 2.
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Puc. 2. CtpykrypHas cxema mozenupoBanus TunoBoit CAP 1o ypoBHIO BOAbI
B Gapabane maporeHeparopa: Y(t) — OCHOBHas perynupyemMast BeTHYHHA
(ypoBeHb Bozbl B GapabaHe maporeHepaTopa); X, — 33/[aHHOE 3HaUCHHE OCHOBHOM peryJInpyeMoit
BEJIMUMHBL; X,(t) — perysnupyromiee Bo3aeicTBue (PacX0/1 MUTATEILHOM BOJIBI);

*
f; — BHyTpeHHee Bo3Mymienue; f, — BHelHee (TomouHoe) Bo3MyieHue; f, — BHemrHee

BO3MyIIeHHE (pacxooM neperperoro mapa); W,(p) — nepenarousas ¢pyHKIHSA PErynsaTopa;
W;i(p) — nepenatounast GyHKIHS [0 YPOBHIO PH BO3MYILICHUH PACXOJ0OM MMHTATEIBHOMH BOJIBI;

*
W,(p) — nepenatounas yHkuus tormognoro Bosmymennst; W, (p) — nepenartounas GyHKIws

BHEIIIHET0 BO3MYILEHU pacxonoM neperperoro napa; 'OC — riaBHas oOpaTHast CBsI3b;
BOC — BHyTpeHHs1s1 oOpaTHasi CBsI3b

VpoBeHb Boxabl B OapabaHe maporeHepaTopa NpU BO3MYILEHHH PacXo0M
MUTATEIBHON BOJBI OTHOCHTCS K OOBEKTaM pEryJupoBaHHs Oe€3 caMOBBIPaB-
HHUBaHHS, JMHAMUKA KOTOPBIX OIMCHIBACTCS B BHJIC NEPEIATOYHOW (PyHKLIUH
UJICTEHOTO MHTETPUPYIOLIETo 3BeHA C 3aa3/JbIBaHHEM
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e771 p

Wi(p)=—— @)

1

rae 77 — HOCTOSIHHAs BpEMEHH MHTETPUPYIOLIETO 3BEHA; T, — BPeMsl 3ama3/iblBa-
HUS 110 KaHally PETyJIUpPYIOMIero BO3AEUCTBUS; p — omeparop Jlammaca, uim B
BHJIE PEAIbHOTO UHTETPUPYIOIIETO 3BEHA

1

Wip)=—
l(p)'ﬂmqp+n

(2)

B TtumoBoii CAP mnutanus Bomoii GapabGaHHOTrO maporeHepaTopa OOBIYHO
MpUMEHAI0T TponopiuoHanbHelii (IT) mnM mponopiroHaNbHO-UHTErpaIbHBIHN
(ITN) perynsaTop ¢ mepeaaTouHoN GyHKITUEH

kp(Tnp+1).
T,p

u

W, (p) = 3)

rae k, — xosddunment mepenmaum; 7, — Bpems uHTerpuposanus I[1M-pe-
TyJIATOpA.

[MH-perynsaTop, OXBauCHHBI BHYTPEHHEH OTPULIATEIILHON 00OpaTHOM CBS3BIO
(puc. 2), mpexacrapisgeT co0oil nHTErpo-audhepeHIIpyIoniee 3BEHO ¢ Mmepea-
TOYHOU (hYHKIIMEH BHIIA

* T p+1
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Tak kak T, -

>T,, TO PEryIATOp HPEACTaBIsAeT cOo00H 3BEHO Mel-
P
JIEHHOTO pearupoBaHus (peabHBI MPOMOPIHMOHAIEHO-TU( (EpEeHIINATBHBIN
perysTop).
Bwmecte ¢ TeM nepenaTouHas GyHKIUS PErysiTOpa ONTUMAaJbHAS sl 00beK-
TOB 0€3 caMOBBIPaBHUBAHHA C NIepeAaTOdHON QyHKIMel (2) mpu 3a1aHHON Te-
penarounoii GyHkmu 3aMkHyTOM CAP 10 3aaroiemMy Bo3IeiCTBHIO

1
W = - 5
L (P) TPy (5)
HUMEET cnez[y}onmﬁ BU.
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wer(p) =2 2T 6)
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2

rae T, — 3a1aHHas MOCTOSHHAS BDEMEHU KPUTEPHS ONITUMAIIBHOCTH (35).

Crnenyer ormeTuts, uto 1pu BhiOOpe T, =21, mepenatounas GpyHxius (6)

3,

MpUMeET BUJ uaeaibHoro I1-3BeHa
i

41, ' )

W (p) =
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Jis moBkIIeHUS OBICTPONCHCTBUS CUCTEMBI PETYJIUPOBAHUS TIPU O0TPabOTKe
3aJal0Iero CUTHaNa YHCICHHOE 3HaueHue 7., CleyeT BHIOMpaTh MeHee 2T;.
[Tpu sTOM mepenarouHast GyHKUUS peryisaTopa (6) mpuHUMaeT (HampuMep, MpH
Tx = T1) BUA 3BeHa ObIcTporo pearuposanus (t; >0,51;)

i Tup+l

> : (8)
7 0,57, p+1

WpOHT ( p) —

Bwmecre ¢ tem, ecnu B THIOBO# TpexummnyiascHOH CAP muTanus Bomoi ma-
poreHepaTopa ucmonb3yercs [I-perynsaTop, oXBadeHHBIH OTPUIATEIBHON 00-
paTHO CBS3BIO MO PAcXOAy MHTATEIBHOW BOAOH, TO (PaKTHUECKH PETyIISTOP
npeacTaBisieT co0ol 3BeHO MEJICHHOTO PearupoBaHMs. DTO HEraTHBHO CKa3bl-
BaeTCs Ha KauecTBE PEryJUPOBaHMs YPOBHS BOJIbI, TaK KaK YBEIMUHUBAETCs Bpe-
Ms PETYJIUPOBAHMUSL.

I'paduxu nepexoaupix npoueccos TunoBod CAP nuranus 6apabanHoro ma-
poreHeparopa bK3-210-140 c¢ II-perynsaropom (K, = 1,26) u ucmnons3oBaHHEM
makera Simulink mporpamMmuoro obecmedennst MatlLab mns momenuposa-
Hus CAP, npencraBneHHON Ha pucC. 2, TPH OCHOBHBIX BO3MYILEHUSIX MTPUBEIEHBI
Ha puc. 3. IIpu 3ToM nepexoaHas XapaKTepHUCTHKA 10 YPOBHIO MPH BO3MYLIEHUU
pacxo/oM NMUTATEIbHON BOJIBI AaIPOKCUMHUPOBAHA PeabHBIM MHTEIPUPYIOIINM
3BeHOM ¢ nepepatouHoi ¢Qynkuumeir (1), mapamerpel kortopoit: 7 =37c;

T, =21c [1].
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Puc. 3. I'padyiky IepeXxoJHBIX MPOLIECCOB OTHOCUTENILHBIX OTKIIOHEHHU ypOBHS BOAKI B Oapabane
tunoBoii CAP nuTanus Bomoi maporeneparopa IpHu oTpaboTKe OCHOBHBIX BO3MYIIEHHIA:
1 — xpuBast 0TpabOTKH 3aJAIOIIEro BO3ACHCTBUS; 2 — KpHUBasi OTPAOOTKH BHYTPEHHETO BO3MYILICHHS;
3 — kpuBas OTpabOTKH BHEIIHETO BO3MYIIEHHUS PACXOIOM Tapa; t — Bpems;
X, — 3aJIaHHOE 3HAYEHUE YPOBHS BOJbI B Oapabane; Ay/X,; — OTHOCHTEIIBHOE OTKJIOHCHHE
YPOBH# BOJIbI B OapabaHe OT 3alaHHOTO

[Ipu oTpaboTKe Ckayka BHYTPEHHETO BO3MYIICHUS MOSBIISETCS CTaTUYECKast
omuOKa peryJMpoBaHus B KOHIIE IEPEXOAHOr0 mporecca. Ctatuueckas ommoka
PETyJIMPOBaHUsT BO3HUKAET TAKXKE NPU OTPAOOTKE BHEIIHErO BO3MYIIEHHUSI pac-
XOJIOM TIapa, KOTOPOE XapaKTepU3yeTcs sIBIICHUEM «HaOyXaHus YpOBHs B Oapa-
Oane maporenepatopa» [1]. CnemxyeT orMeTuTh, uto B TUnoBoii CAP muranus
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BOJION OapabaHHOTO MaporeHepaTopa Mpy TOMOYHOM BO3MYIICHHUU CTaTHYECKas
OIMOKa PeTyINPOBaHUS OTCYTCTBYET.

CrpykTypHas cxema monenupoBanus TunoBod CAP murtanus Bomoi mapo-
reHepaTropa Ha cOpoc Harpy3KH W €e M3MEHEHHE C Pa3InYHONH CKOpPOCTBIO TPH-
BeZeHbI Ha puc. 4, 5. Cxema Ha puc. 4 OTIMYAETCS OT CXEMBI, MIPEICTABICHHON
Ha pHC. 2, TEM, YTO 37eCh JOMOJHUTEIHHO BBEIEH OJIOK M3MEHEHHUS Harpy3KH
naporeneparopa (BUHII) mpu wucheiTaHUAX TpPOBEpKH PabOTOCIOCOOHOCTH
peryniaropa NUTaHUS B Pa3IUYHbIX PeKUMaX.

BHHIIT !
b3

> 1200p L
B3

i}, -240p s LB‘3
240p+1

i

i

!

i

|

H 0,382 W)~
TH—= 74

i 1,26

|
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i

!

i

1

W (p)

Puc. 4. CtpykTtypHas cxema MozenupoBanus TunoBoi CAP nutanus Bojoil naporeseparopa
Ha cOpoc Harpy3ku: b3 — GJIOKH 3ama3abIBaHus;

W, (p) =W;(p) -W,(p) = s t_ 15 1 BO3MYIICHHE HArPy3KOl

T3p+l_a_ 20p+1 67p

naporenepatopa; W;(p) — nepenarounas GyHKINS HHEPLIUOHHOTO 3BEHA,

W, (p) — nepenarounas QyHKIHS HOeaTbHOIO HHTETPUPYIOIIETO 3BeHa

BUHIII" peanusyeT 3agaHHBIA rpadyK MOICTUPOBAHUS HW3MEHEHHUS! ONTHU-
MaJbHON HAarpy3KH MaporeHeparopa Mpy UCTIBITAHUSX, IPUBEACHHBIN Ha puUC. 5.

-1,0. ——

0 240 500 tc 1000 1200 1500

Puc. 5. 3ananublii rpadk U3MEHEHHsI OTHOCUTEIIBHOM HAarpy3KH MaporeHepaTopa;

AD
— OTHOCHTEIIbHOE U3MEHEHNE Harpy3KHU MaporeHeparopa; t — Bpems

max — ~’min

D

Junamna3oH u3MeHeHHs Harpy30K IaporeHepaTopa OT MaKCHUMaJIbHOW J0 MU-
HUMaJIbHOM mpuHHMMaeTcsi 3a nenoe (exmHuua). Ha mepBom stame mpu t = 0
OCYILECTBIISIETCS] CKAUKOOOpas3HbIl cOpoc Harpy3ku Ha BenuuuHy 0,382 oT mak-
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CHUMaJIbHOM (COTJIaCHO MPAaBHIIy 30JI0TOrO ceueHus). Uepes ompenereHHOe Bpe-
Ms, Hanpumep t = 240 ¢ oT Havana UCTIIBITAHUN, HAUMHAETCS MOJBEM Harpy3KH
710 MaKCUMaJbHOH (3Tam BTOPOH) C IEPEMEHHOI CKOPOCThIO U3MEHEHUS Harpys3-
ku (B MOMeHT BpeMeHH t = 240 C oHa MakcHMaJbHasl), 3aTeM YMEHbBIIAETCS 10
HyJis1 B MOMEHT BpeMeHH t = 1200 c. B 3T0T ke nepuos HaunHaeTCst TpETUi ATan
WCIBITAaHUH, T/I€ OCYIIECTBIISIIOT MTHOBEHHBIM COpOC HArpy3KH Ha €AWHUITY.
Jnsi yMEHbIIEHHS CTaTUYECKON OMIMOKM PErylIupoBaHMs [0 YPOBHIO IPU BO3-
MYILEHUN Harpy3Koi BO BpeMs UCHBITaHUA B MOMEHT BpemeHHu t = 240 c kop-
PEKTHPYIOT 3aJlaHie PETYIATOPY NMHUTaHUA Ha BenwmuuHy mumoc 0,382, B MoMeHT
BpemeHH t = 1300 ¢ coOTBETCTBYIOLIMM 00pa3oM KOPPEKTHPYIOT 3alaHHE OcC-
HOBHOMY PETYJISATOpY Ha BenuuuHy 1itoc 0,2, mpu KOTOpoi cTaTHyecKas omuo-
Ka peryJIMpoBaHUs 3aTyXaeT W CTPEMHUTCS K HYJIO, a HAa TPETheM dTare Kop-
PEKTHPOBKA 3aJaHusl peryisaropy yOupaercs B MOMEHT BpemeHH t = 1550 c.
XapakTepHblii rpaduK nepexonHoro mnponecca ucneitannii CAP nutanus napo-
reHepaTopa Ha cOpoc Harpy3Ku NpUBEIEH Ha puc. 6.
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Puc. 6. IlepexoHsIii poriecc M0 OTHOCUTETEHOMY OTKJIOHEHHIO YPOBHS BOJIBI
B 6apabane CAP nuranus naporeneparopa Ha cOpoc Harpys3ku

U3 npuBenenHoro rpaduka (puc. 6) ciemayer, 4To Ha IepBOM dTarle HCIIbITa-
HUH MIPU CKaYKOOOPa3HOM M3MEHEHHUH Pacxo/ia rapa OTKIOHEHHE YPOBHS BOJBI
B OapabaHe maporeHeparopa HE NpPEBbIMIAET JOMYCTUMbIX 3HadeHuil £100 mm,
TaK KaKk OTHOCHUTEILHOM eJMHUIIEe OTKIOHEHUS YPOBHS BOABI B OapabaHe OT HO-

MHHAJIBbHOI'O 3HAYCHUA A)//)CSL1 COOTBCTCTBYCT PCaJIbHOC OTKJIIOHCHUC 100 MM ot

3aJlaHHOrO 3HadeHus. Ha BTopoMm sTame 3a cueT COOTBETCTBYIOIEH KOppEK-
TUPOBKHM 3aJJaHUsl YAaJIOCh CBECTH CTATUYECKYIO OIIMOKY PEryJIHpOBaHHS 10
0,18 mm. IIpoBepka padorococooHOocTH CAP Ha cOpoc Harpy3ku Oblia MpoBe-
JieHa Ha puMepe naporeHeparopa tuna bK3-210-140, paboraromero Ha o01yo
MapoByH MarucTpasib; MaKCUMaJIbHAs MPOU3BOJAUTENBHOCTh — 210 T/4, MUHU-
MasibHast — 140 T/9; ycTaBKa 3alllUTHI 110 YPOBHIO: OT HOHM)XEHHS YPOBHS — MU-
Hyc 125 MM, OT moBbIIeHUs (TIepBas CTyneHsb) — wioc 125 MM [1]. Ha tpetsem
JTarne MOJAETUPOBAHMS HCTBITAHUNH MaKCHMAalbHbIE OTKJIOHEHHUS YPOBHS COCTa-
BHJIM COOTBETCTBEHHO IuItoc 117,4 MM u munyc 70,1 Mm. DTO CBUIETEIBCTBYET
O BIIOJHE YJOBJIETBOPUTEIHHOM KAaueCTBE MaTEMaTH4YEeCKOIO MOJEIMPOBAHMA,
TaK KaK Ha HAaTYPHbBIX UCIBITAHUSIX HA COPOC Harpy3KH MaKCHMaJbHOE OTKIJIO-
HEHUE YPOBHS COCTaBJISUIO COOTBETCTBEHHO IUTtoC 120 MM u munyc 70 mm [1].
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[Ipu aTOoM OTHOCHTENbHasE OMMOKAa peryjJupoBaHHs He mpeBbimana 2,17 %
u 0,14 % cOOTBETCTBEHHO, MOTOMY B OOOMX CIIydasX OTKJIOHEHHS JeXald B
MpeJienax yCTaBOK 3alluT.

BBIBOJ
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TUTIOBOM CHCTEMBl aBTOMATHYECKOT'O PETyJIMpPOBaHUS MUTaHUS OapabaHHOTO
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3. OOycnoBieHa akTyaJdbHOCTb MOAEPHH3ALMH TUIIOBOW CHCTEMBI aBTOMa-
TUYECKOTO PETYJIUPOBAHUSI MUTAHUS BOJOW MaporeHepaTropa Uil yCTpaHEHHs
CTaTUYECKUX OIIMOOK pEryJIMpOBaHUs B I[IMPOKOM JHAla30HE H3MEHECHUS
Harpy3ox.

JUTEPATYPA

1. KnweB, A. C. Hanaaka cucTeM aBTOMAaTHYECKOTO peryIUpoBaHus GapabaHHbBIX MapOBbIX
xotioB / A. C. Kiroes, A. T. Jlebenes, C. U. HoBukos. — M.: DHeproarommzaar, 1985. — 280 c.

2.IlnetHes, I Il. ABToMaTH3a1s] TEXHOJIOIMYECKUX MIPOLIECCOB U IPOU3BOJCTB B TEILIO-
9HepreTuke: yueb. st crynentoB By3oB / I'. I1. Ilnernes. — 4-e u3n., nepepad. — M.: U3natens-
ckmii oM MOU, 2007. — 352 c.

3. emMueHK o, B. A. ABromaru3zanus U MOJECIUPOBAHUE TEXHOJIOTMYECKUX MpoIiec-
coB ADC u TOC / B. A. lemuenko. — Oxecca: Actpommpunt, 2001. — 308 c.

4.Kynaxos, I'. T. CtpykTypHO-TTapaMeTpHiecKast ONTHMH3ALHS PEryIsSTOPOB YPOBHs Oa-
pabansbix maporeHeparopoB TOC u ADC / I'. T. Kynakos, A. T. Kynakos, A. H. Kyxopenko //
Marep. Il Mexnynap. Hayd.-ipakT. KoH(). «/IHHOBaIMOHHBIE TEXHOJOTHH, aBTOMAaTH3aIlUs
U MeXaTpOHHKa B MAIlMHO- M NpuOOpocTpoeHun», Munck, 13—14 mapra 2013 r.; pen. kxom.:
B. M. Xpycranes (1. pen.) [u ap.]. — Munck: Busunecodceer, 2013. — C. 21-22.

REFERENCES

1. Klyuev, A.S. Setting of Automatic Control Systems for Drum-Type Steam Boilers /
A. S. Klyuev, A. T. Lebedev, S. I. Novikov. — M.: Energoatomizdat, 1985. — 280 p.

2.Pletnev, G.P. Automation of Technological Processes and Productions in Thermal
Power Engineering: Manual for HEI students / G. P. Pletnev. — 4™ edition, revised. — M.: Publish-
ing House of Moscow Power Engineering Institute, 2007. — 352 p.

3.Demchenko, V. A. Automation and Simulation of Technological Processes at Nucle-
ar and Thermal Power Plants / V. A. Demchenko. — Odessa: Astromprint, 2001. — 308 p.

4. Kulakov,G. T. Structural and Parametric Optimization of Level Regulators in Drum-
Type Steam Generators at Nuclear and Thermal Power Plants / G. T. Kulakov, A. T. Kulakov,
A. N. Kukhorenko // Proceedings of the 2™ International Scientific and Practical Conference,
Minsk, March 13-14, 2013: “Innovation Technologies, Automation and Mechatronics in Me-
chanical Engineering and Instrumentation”; Editorial Board: B. M. Khroustalev (Chief Editor)
[et al.]. — Minsk: Biznesofset, 2013. — P. 21-22.

[Ipencrasnena kapenpoit TOC Hocrymuna 30.07.2013

64



