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A.M. Ten, B.B. Mokmma

AHAJIM3 1 OCOBEHHOCTH UMUTAILIMOHHOM MOJIEJIN
«ABTO3AIIPABOYHASA CTAHLIMA IRBIS» B CPEAE ANYLOGIC.

(KHUTY-KAU umenn A.H. Tynonesa)

BBenenue

B coBpemenHOM Mupe, CTaHOBUTCSI Bce 0oJiee aKkTyabHbIC PEIICHUS MOJACIHU-
pOBaHMSA CJIOKHBIX TEXHUUYECKUX cucTeM. [1oaX01 MMUTAlMOHHOTO MOJEIMPOBAHUS,
MO3BOJIUT HE TOJIBKO y3HATh BCE HIOAHCHI MUCCIEIYEeMOMl CUCTEMBI, HO U €€ yJIydlle-
HUE W ONTUMU3aIMs. MoaenupoBaTh MOKHO BCE, HAUMHAS ¢ OOBIYHBIX OAaHKOMATOB,
3aKaH4YMBas KocMoJipoMamMu. Kpome Bcero mpouero cpeicTBa MOACITUPOBAHUS MOTYT
UCIIOJIb30BaThCs, B 00pa30BaHMM, B CHCTEMHOM OE30MAaCHOCTH, U JaXKe B BOSHHBIX U
CUJIOBBIX CTpyKTypax. K HUM OTHOCSTCS, HapUMeEp, U aBTO3ANPABOYHBIE CTAHIUU
(A3C).

Ilenpto maHHOW pabOTHI SIBISIETCS COCTABICHWE WMHTAIIMOHHON MOJEIH, a
TaKX€ HAXOXKJICHUS ONTUMAIIBHOTO KOJIMYECTBA PECYPCOB, JJIsI MAKCUMAJIbHOW MpPU-
ObLTM aBTO3alpaBKu. B naHHON paboTe paccMaTpUBAeTCsS aHAIW3 aBTO3AlpPaBOYHOM
craunuu [RBIS.

Onucanue cucreMbl padoThl ABTO3ANPABOYHON CTAHIIUM M COCTaABJIeHNE UMHU-
TAIMOHHOM MOJIeJIH

Ha 3anpaBke ectb 5 BunoB torumBa (AM-92, AU-95, AN-98, [luzenbHoe TOII-
muBo, ['a3). Taxxke ecth maATh pesepByapoB(Tanks), B KOTOPBIX HAXOAUTCS KUIKOCTb.
ben3oBo3bI OyayT MpUOBIBAaTH Yepe3 ONMpPEICICHHbIE TPOMEKYTKH BpeMeHu. Kaxnas
OEH30KOJIOHKA COJIEPKUT 5 BUAOB TOIUIMBA, BCEIO KOJIOHOK 4. ABTOMOOMIIb TOIBE3-
KAeT K KOJIOHKE U OTKpBIBAETCs KjamaH nojayu Tomiusa. [locie 3aBepiieHus nozga-
YM TOIUIMBA, KJIAllaH 3aKpbIBAETCsl aBTOMATUUYECKU. B Mozienu, korjga aBToMOOMIIb 3a-
IpaBJIEH, OTKJIOYAeTCs KOJIOHKAa OT aBTOMOOWJIS, U MalllMHA yE3)KaeT C aBTO3aIpPaB-
ku. [Ipy BOBHMKHOBEHMH OYEpEIU, aBTOMOOWIN OYyAYT *KIaTh OCBOOOKIEHUS O THOU
U3 [TU KOJIOHOK. BeH30B03 BBICTYIIAET B POJIM UCTOYHHMKA TOILJIMBA U HAIIOJHSET pe-
3€pBYyaphl.

Hmeetcs reneparop nmoroka aBromoOune (carArrivals), [lanee areHTsl 3axo-
TAT B 00sacth ouepenn Ha kosoHkH A3C ( raStart-raEnd). [Tocme oxoHuanus odepe-
I areHT BBIOMpAET OJHY W3 YEThIpEeX OCH30KOJOHOK. ATE€HT HAUMHAET 3alpaBKy
tormuBoM(fueling). Korga TomnuBo pacnpenensiercs, 103aTop OTKIIOYAETCs OT Ma-
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IIMHBI U OTIYCKaeT aBTOMOOMJIb OT OJIOKa 3a/IepiKKH, MOCe areHT MOKUAAeT CTaH-
muto. biioku safeExitStart u safeExitEnd, rapantupytot, yTo TpaH3akThl HEe pa3OuBa-
IOTCS TIPU BBIXOJIE U CIIOKOMHO MOKUAAIOT cTaHImio. 13 msatu pesepByapos (Tanks mo
30 ky0. wMeTpoB Kaxmas), Mo TpyOaM TedeT TOIUIMBO B OCH30KOJOHKHU
(fuelDispenser). Korma B pe3epByape TOIUTMBO MagaeT HWKE 3 Ky0. METpPOB, K HUM
noIbe3KaeT OEH30B03, KOTOPHI HAauYWHAET MOMOJHIATH pe3epByapbl. beH30B0O3 co-
CTOUT U3 Oaka, nianra, GOPCYHKHU B €T0 €eMKOCTh cocTaBisieT 25 ky0. MmetpoB. Korna
TaHKEep MPUOBIBAET HAa CTAHIIMIO TaHKa, ero corio (010k FluidExit) moakmtouaeTcs k
oKy 3anpaBouHoi ctadiuu (FluidEnter), koTopsiil BbI3pIBaET MOTOK ToriuBa. U ec-
JI1 €MKOCTh OEH30B03a OIYCTOIIASTCS, OH OTKITIOYACTCS U YEe3KAeT.
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Puc. 1. Jloruueckas Mojie/ib aBTO3aPABOYHON CTAHIIMU B cpeaie Anylogic

Tax>xe cineayer 1006aBUTH IIEHBI 3a KaXbIM JUTP OTIACIBLHOIO BUa OCH3UHA U
MOJACUYUTATH JOXOJ OT KaXI0oW KoJIoHKH. K 3ToMy HeoOxoaumMo 100aBUTH COOBITHE,
KOTOPOE€ COXpaHsET TeKYyIlee 3HaUeHHE U I00aBIIIET K TEKyIIEMYy 3HAUCHUIO BEIUY -
HY JTHEBHOTO U3MEHEHHUS 1ICHBI.

OnTuMusanus
Paccmotpum npumep, Biiajesniel] aBTo3anpaBOYHON CTAHIMU TUTAHUPYET TOJTY-
YUTh MaKCUMAJIbHYIO MPUOBLIH, U BCTACT Takoi Bompoc: CKOJIBKO IMOHAJI00UTCS Ka-
HAJIOB 00CTyXuBaHMs (OEH30KOJOHOK), JIJII MaKCUMaJIbHOW MPUOBUTH. 3a Kax bl
00CTy)KEHHBIN TPaH3aKT, BJIaJIeieI] TOJydaeT JIOXO/, a 32 KaXKJIbIi OTKa3, TepseT ero.
[Tokynka o0OpyaOBaHHUS M PECYPCOB ISl HOBBIX KaHAJIOB OOCITY)KHBAaHHS U HX CO-
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nepkaHue oOXOIATCS B HEKOTOPHIN Oromker. M Bapbupyro 4YUCIO OEH30KOJOHOK,
MOKHO HAWTH ONTUMAJIBHOE UX KOJMYECTBO, KOTOPOE MPUHECET O0jee 3HAYUTEINb-
HBIN 10XOJ.

CrtpykTypHas cxema JOJKHA COJAEp’KaTh B ce0e pealbHyl0 CXeMY MacCOBOTO
oOcnyxuBanusi. Ha pucynke 3 npuBeneHa 610k cxema.

Pricef2

774

i I’Ei'ﬁ el

() s=lected) izwArza
cor amyagic.engine presentat

Pricedh

(D navijae PriceB8

O‘ia-ueFue Dismenser
O gssy’
O
G

G 'Hitﬁ-?;“ O?;;-_:QEEESLEH

PriceGas
19.95

Q“_'@i.:i‘-':‘: ':.‘“,:',' raliazall ant
Lo R PriceDiassal

43,98

4 i

Puc. 2. I3sMeHeHUE 1IEHBI
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Puc. 3. biiok cxema ontumusaimu

Bpems monenupoBanus coctaBisier 1 aenp. KomndectBo konoHok — 4. HTeH-
CHBHOCTH aBTOMOOMIIeH | B MUHYTY. MaimiH 3a BpeMsi MOJIETIMPOBaHUST 00CITYKEHO
Bcero 1406. O6mas npudsiis A3C ctana paBHa 2411464 pyo.

BueIBOABI
B pesynbpraTe ocylliecTBIeHHH AAHHOW pabOThl Mbl CMOJEIUPOBAIN MUMHUTALIU-
OHHYIO MOJICNIb aBTO3alMPaBOYHON CTAHIIMH, TJ€ MBI MOJTYYMIH HEOOXOIUMBIC pe-
3yJIbTAThI, M COOpaM HEOOXOANMBIC TaHHBIC
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Mpubbins 4 konouk: 611681,40 Pyo. KonoHka Ned Konowka Ne3 Kononka Ne2 Kononka Ne1
TpuOBING 3 KONoHKW. 537888,39 Pya. 95 3,672.327 | 92: 3,346.2011 92 3,223.4291 92 3,100.1151
MpwuObiNb 2 KONOHKW. 604851,54 Py0. 92: 3,200.722 | 95; 2,758.4271 95 2,604.9161 95
MpuObink 1 KoNoHKKW: 597043 ,43 Pyo. 98: 2,466.359 | 98: 2,466.359 | 96: 2,862.8511 18:
Diesel: 3,022681 Diesel:2,869.806| Diesel: 3,020.62 1

Gas: 3.207.843 | Gas: 3.207.843 1 Gas: 3.558.604 1

[paensHOe TONNHS0: 268,244 m3

MaiiiuH Buiexanol 406 Mpubbink A3C: 241146476 Py0.

Puc. 4. 3aBepuieHrne MoIETMPOBAHUS

Tabnuma 1. [lony4yeHHble 1aHHbIE MOACTUPOBAHUS

Komonkn Komonka Nel | Komonka Ne2 | Komonka Ne3 | Komonka Ned
Bun TronnmnBa
(1)
AI-92 3.100 3.223 3.346 3.572
AI-95 3,072 2,804 2.758 3.200
AI-98 2,466 2,882 2,466 2,466
JluzenpHOE 2,353 3,020 2,889 3,022
TOILJIUBO
I'a3 3,207 3,558 3,207 3,207
Cymma(py0.) 597043 604851 597888 611681
[Tpu6pLTH 2411464 pyo®.
A3C
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D.M. Umurzakova

AUTOMATIC WATER-LEVEL REGULATING INVARIANT SYSTEM
IN THE BOILER SHELL

(Tashkent State Technical University)

The main task of the power industry is a reliable supply of industry and the
population with electric and thermal energy. In this case, the main danger associated
with reliability is the aging of thermal power plants (TPP).

The ability of automated heat and power equipment to perform its functions is
usually expressed by the concepts of “reliability” and “durability” (“service life”) of
both process equipment and the technical means of automated process control sys-
tems (ACS TP). Reliability is characterized by an average number of shutdowns,
such as a boiler, per unit of time that occurred primarily due to sudden failures,
caused by the presence of weakened metal elements (due to metal defects, corrosion,
improper operation) that had exhausted their resources much earlier regulatory dead-
line. After such shutdowns, the damaged element is replaced, and the operability is
restored. The economic effect of the modernization of the automatic control system
(ACS) of the water level in the boiler drum is determined primarily by reducing the
damage caused by failures and accidents, due to the increased reliability of the main
equipment. At the same time, an accident at one TPP disrupts the normal operation of
the entire power grid. Improving the quality of regulation reduces the number of fail-
ures and accidents, increases the availability of the main equipment, reduces the re-
serve of installed power in the system, reduces the number of accidents caused by the
boiler over-flow and level drop, and also partially prevents damage to the boiler and
turbine.

Durability is characterized by the service life of the elements of the boiler to
their full replacement, caused by the exhaustion of the service life of the main mass
of the metal due to the accumulation of irreversible destruction processes. Since the
replacement of some sections (elements) of the boiler with new ones in the elimina-
tion of sudden failures refers only to a small fraction of the total metal, the service
life of the metal before the replacement is not associated with the average number of
sudden failures. This allows the analysis of reliability and durability separately.

In addition to failures of technological equipment of thermal power plants, they
also take into account failures of technical means of automated process control sys-
tems, for example, elements of the automatic control system, the quality of which has
the greatest impact on efficiency, reliability and durability of technological equip-
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