CUCTEMA YIPABJIEHUA IAPAT'EHEPATOPAMH BBICOKOI'O /IABJIEHHA.

[pennpustuem TOO «PBCA» pa3paboraHa yHuBepcaibHas CHCTEMa  YIPaBICHHS
KoTJoarperaramu 6apadanroro tumna. CucreMa mocTpoeHa ¢ MCIOIb30BaHUEM 000PYIOBaHUS U
npubopoB mpou3BoacTBa (GupMm «Siemens», «AAB», «JUMO», «Moeller», HOMmHKIOTYpa
KOTOPBIX MO3BOJISIOT PEIINTh MOYTH BCE 3aJaud CBSI3aHHBIE C aBTOMAaTH3alMed, 3allUuTaMHu U
CHUTHAJIM3aLMeEl TEXHOIOTHYECKOTO Mpoliecca MPOU3BO/ICTBA Mapa.
Cuctema ynpasieHHsl pa3zieJieHa Ha 1B€ MOACUCTEMBI:

¢ CoOCTBEHHO KOTJIOArperar ¢ CUCTEMOI 1M01a4uH MbLTH.

e [IbmenpuroToBieHus ¢ cucteMoi nojgayu ceiporo yris (IICY).
ABTOMaTHYECKasi CUCTEMA YIPABJICHUS BBIIOJIHACT CIEAYyOLINe (DYHKINH:

¢ Busyanmuzauum npoueccoB korinoarperara nocpeactsoM SCADA  cuctemsl c

nporpammubiM obecniedennem Simatic WinCC.

¢ Ilporusoasapuiinoii aBToMaTUKH.

¢ PerynupoBaHus OCHOBHBIX ITapaMeTPOB MPOM3BOJICTBA MAapa U YTOJIBHOM MBLTH.

® ABapuiiHOW U IpenyNnpeaUuTeNbHON CUTHAIN3ALINN.
OOwast cTpyKTypHasl CXeMa CUCTEMbl aBTOMAaTH3al[K [TPUBEICHA Ha puc 1.
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Puc Ne 1 CrpykTypHas cxemMa aBTOMaTH3alMK IaporeHepaTopa

JIBa xoHTposiepa (peryaupoBaHUs U 3alllUT) MPUHUMAIOT AUCKPETHBIE W HENPEPHIBHBIC
CUTHAJbl OT JaTYMKOB W BTOPHYHBIX NPUOOPOB cucTeMbl u3MepeHui. Ilo momydenHoi
UHPOPMALIUK KOHTPOJUIEPH! MPOBOJAAT JIOTHYECKHE W MaTeMaTW4YecKHe olepauuu o0paboTku
OpUHATON WHPOPMAMU TIO0 3aJIOKEHHBIM alTOPUTMaM M BBLAAIOT  YIPaBISIIOIIME U
CUTHAJIM3UPYIOLME KOMAaH/Ibl Ha NCIIOJHUTENIBHBIE MEXaHU3MBbI U NTaHEIH BU3YyaIU3aL1H.
Busyaauzauus mpoueccoB o0ecrieuyuBaeTcsl IOCPEACTBOM JIBYX IaHemei OIepaTopoB
(/KK monumopa u TP-177B). Bo3Mo)XHa yCTaHOBKa TPETbEH MAHEIN OTIAENBHO JUIsI CUCTEMBbI
MPOTUBOABAPUHNHON aBTOMATUKH.

Ha monutope oroOpaxkaeTcs MHEMOCXeMa C aHMMalUel, MO0 KOTOPOHl MOXKHO OTCJIEKUBAThH
paboTy MEXaHU3MOB KOTJIa, OCHOBHBIE TEXHOJIOTMYECKHE MapaMeTpbl, a TaK K€ BBIBOASTCS
TEKCTOBBIC COOOIIEHUS MPEAyNpPEIUTEIIbHON W aBapuiiHOW curHanm3anuu. OTroOpakeHus
Pa3MEIIAOTCS B HECKOJIBKUX OKHAX:



Kotel, (cMm. puc Ne2)

cHCTeMa NbUICIPUTOTOBICHUS, (CM. puc Ne 3)
perynatopsl, (cMm. puc Ne 4)

cooOrmieHus, (cM. puc 5) u T.1.
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Puc Ne 3. MHemocxema CUCTEMbI MbUICIPUTOTOBIICHUS.

Cucrema Bu3yalnM3alMM TOMHUMO OTOOpaXeHHsS OCHOBHBIX IMapaMeTpOB,

no nep kY

IMOCTYyHAarInuX

HCIMMOCPCACTBCHHO OT JAaTYUKOB (I)I/ISI/I‘ICCKI/IX BCJIMYMH TaKHUX KaK: HOaBJICHUC, TCMIICpaATypa,




YPOBEHb,  pacxof, IOJIO)KEHHWE  PpEryJIUpyIOLUIMX OpraHOB M  TOKOBBIE  Harpys3ku
3JIEKTPOJIBUTATENEH, IMPOU3BOAUT TaK K€ pacyeT TEIJIOBOM IPOU3BOAUTENBHOCTH KOTIA,
pacxoza TOIUIMBA U yAEIBHOIO Pacxo/ia TOIJIMBa Ha oAHY [ 'kai.

Jig moncyera TEIIOBOM MPOM3BOAUTENBHOCTH KOTJIAa MCHONB3YIOTCS (OpMYINbl pacuera
SHTAJIBIIMU BOJBl W Mapa, npuBeneHHble B pekoMeHpauusx MU 2412-97 u MU 2451-98
BHUUM um. .. MenpaesieeBa, TouHOCTh pacueTa He xyxe 0,5%. Pacuer pacxona TomniauBa
(YronpHOW TMBIIM) MPOU3BOAUTCS TO CKOPOCTHM  BPALICHHUA W KOJIMYECTBY pabOTAIOLIMX
MUATATEIEN COIIaCHO UX PETYJINPOBOYHBIM XapaKTEPUCTUKAM.

Ha MHemocxeme B BHIE NHMKTOTpaMM OTOOpaXkaeTcs peXuM padOThl  HCIIOJHUTEIbHBIX
MEXaHHU3M - PYYHOU HJIM aBTOMATUYECKHUU.

Ha Bcex skpaHax c mpaBoil CTOPOHBI BBIBOJSATCS COOOMIEHNs. BHOBb MosiBUBIIEECS cOOOIIECHHE
MHUTraeT, MOKa €ro He KBUTHPYIOT. CHrHall, O KOTOPOMY MPOU3OIIEN aBAPUITHBIA OCTAHOB,
OTMEYAeTCsl CBETAIICHCS TOYKOH Ha moje coobmeHus. OTKIIOYEHHAs 3allluTa OTMeyaeTcs
CEpBIM I0JIEM COOOIIEHHSI, COOTBETCTBYIOIIETO CUTHAIA.

IlporuBoaBapuiiHasi aBTOMATHKA O0ECNEYMBAECT aBTOMAaTUYECKHMH OCTAaHOB KOTJa B
KPUTHYECKHUX PEXUMaxX, KOTJa TOT WIM MHOU MapaMeTp MPEBHIIAeT HONyCTUMYIO BEIIMYUHY TIO
ycIoBUSIM 0€30MacHOCTH MpoIlecca, WM CIOKUBIIASCS CUTyallMsl  MOXET IPHUBECTH K
paspyluieHn0 000pYyJIOBaHMs WIH JKoJorudyeckor kartactpode. Pabora aBapuitHONW cHCTEMBI
COTIPOBOXIACTCS 3BYKOBOM M CBETOBOW CHTHAJIM3AIMEH, BBIBOJIOM TEKCTOBBIX COOOIICHHWA Ha
OCHOBHYI0 M JyOnMpyomlyl0 NaHenu ormeparopoB. Cucrema (UKCHpPYET NEpBONPUUMHY,
BBI3BABIIYIO aBApUUHYI0 CHUTyanuio. Bce coObITHA (UKCHPYIOTCS B OKHE COOOIICHHH B
XPOHOMETPHUECKOM  MOCTENOBATENBHOCTH €  YKa3aHHEM KOHKPETHOTO BpPEMEHHM  HX
BO3HUKHOBEHHUS, KBUTHPOBAaHUS W HCYE3HOBEHMs. AJTOPUTMBI pabOThl MPOTUBOABAPUITHOMN
aBTOMATHKH pEaJIM30BaHbl B MpOrpaMMUpyeMOM KoHTposepe Simatic S7, cnenumanbHo
MpeIHa3HAYEeHHOTO JJIsl 3TOM L€, U UMEIOIIETo MUTAaHUE OT JIBYX HE3aBHCHMBIX HCTOUYHUKOB
(~220 B m =220 B) c¢ UPS. Konrtpomnep mNpoTHBOABapUIHON aBTOMATHUKH MOKET
KOMIUIEKTOBATbCS, B3aMEH CBETOBBIX Tabi0, COOCTBEHHBIM JHUCIUIEEM Jisi OTOOpaskeHus
cooOuieHnid. AHaIM3 COCTOSHUS KOTJa ONpEAEIseTcs MO TUCKPETHBIM CHUTHAJIAM JOCTHXKCHHS
IpelelbHbIX YPOBHEN pabounMy mapamMeTpaMu KOTJIa, HOCTYMAIOMIUM OT BTOPUYHBIX TPUOOPOB,
KOTOPBIMH OCHAIIICH KOTEJI.

JIOTIOJIHUTENHHO CUTHAJBI MIPEIETbHBIX YPOBHEH MOCTYMAIOT OT KOHTPOJUIEpa PEryINpPOBAHUS
Simatic S7 300, xkoTopblii 00pabaTbIBaeT CUTHAIBI AHATOTOBBIX JAaTYMKOB, YeM 00ecrieunBaeTcs
nyOnupoBaHUe aBapUHHBIX CUTHAJIOB.

PeryinpoBanue TeXHOJIOrHYeCKMX MapaMeTpoB o00ecleYuBaeTcsl MpOrpaMMoON BTOpPOTO

KOHTpoJiepa. OCHOBHBIE TapaMeTPbl aBTOMATHYECKOTO PETYIHMPOBAHUS:
® VYpoBeHb BOJBI B OapabaHe KOTJIa.

Temneparypa napa Ha BBIXOJI€ U3 KOTJIA.
JlaBnenue B 6apabaHe KOTJa WIN/U TaBJICHHE MMapa nepea TypOuHOM.
Paspsikenue B Tonke.
CooTHOIIIEHNE TOIUIMBO-BO3/1yX, MIIM IPOU3BOIUTEILHOCTD - BO3AYX.
3arpyska yrojibHON MEJTbHHIIBI.
TemnepaTypa nbUIEBO3AYIIHON CMECH.
Bce perymnsaropsl 00pabaThIBalOT MOCTYHAONIYI0 HHOOPMAIMIO OT JAaTYUKOB B HU(GPOBOM BHUJIE
[0 3apaHee 3aJ]0XKEeHHbIM anroputMaM. CuUrHanm ¢ Jaryvka YpoBHS oOpabarbiBaeTcs IIO
CHEeLHATbHOMY AJITOPUTMY C YYETOM HM3MEHSIOLICHCS TUIOTHOCTH BOJBI U HACBHIIIEHHOTO Mapa
(B 3aBUCMMOCTH OT JaBjieHUsi B Oapabane kotna). lllupoxne BO3MOKHOCTH KOHTpPOJUIEpA
Simatic S7 300 u ero ObicTpoAEHCTBHE MO3BOIMIIO MOCTPOUTH B3aUMOCBS3aHHBIC aJalTHBHBIC
PEryasaTOpbl, pearupyroolue He TOJbKO Ha OTKJIOHEHHUsS NapaMeTpa, HO M Ha BO3MYIIAoLIee
BO3/CHCTBUE (KOMOMHHMpPOBAaHHAs CHCTEMa pETyJIUpOBaHMUS C BEAYIIUM U TOAYMHEHHBIM
peryasTopaMu MPOMEXYTOUHBIX MApaMETPOB MM MX MPOU3BOAHBIX). DTO NO3BOJISET MOIYUUTh
BBICOKYIO TOYHOCTH MOJICP)KaHUS MapaMeTPOB Ha 3aJJaHHOM YPOBHE IPHU YIOBJIECTBOPUTEIHLHON
JUHAMUKE (YCTOMYMBOCTh, MUHMMAJIbHbIE IIEPEPETYIUPOBAHHUS, OBICTPOE BOCCTAHOBIICHUE).



Perynstopsl, Bo3A€MCTBYIONIME HA UCIIOJHUTENIbHBIE MEXaHU3Mbl HAIMPABJISIONIUX anlapaToB U
pPEerylupyIoMMX KJIalmaHoB, UMEIOT y3e€l1 KOMIIeHcanuu JIoQToB MexaHu3Ma npusoja. Kpome
TOTO, IPUBO/I KJIAIIAHOB U UCIOJHUTEIbHBIX MEXaHU3MOB MOKET KOMILIEKTOBATHCS YaCTOTHBIM
IPUBOJOM, YTO MO3BOJIUT OOecleynBaTh TOYHOE U IUIABHOE PETYIMPOBAHHME MapaMeTpoB,
CHU3UTH DJIEKTPUYECKHE U MEXAHUYECKUE JIUHAMU4YeCKHe Harpy3ku Ha npusox. YPII moxHO
VIOpaBIsATh MO CETH M TMOJlydaTh WH(GOPMALMI0O O CKOPOCTH W Harpy3kax. Jlyig 3amopHbIX
3aaBmkek YPII mo3BosuT 3amMeIuTh CKOPOCTh NPHU MOAXOAE K 3aKPHITOMY IOJIOKEHHUIO U I10
momeHTy (UPII BbimaeT curHam MOMEHTAa) OTKJIIOYUTH TMPUBOJ (HamexkHOEe W 0Oe30MmacHoe
3akpeitre). [IpuBona ¢ YPII MeHee moaBep>KeHbI MOJOMKAaM B MEXaHUYECKOW YacTU MEXaHU3Ma
W JIBUTATENIN PEXKe BBIXOIAT U3 CTPOs (BBICOKOHA/AEKHAS U ObICTpoIelicTBYIomas 3amuTa). [Ipu
TOM MOJKHO 0O0JIbIle 0TOOPa3UTh HH(POPMAITH O pabOTe UCTIOTHUTEIBHBIX MEXaHU3MOB.
[IpenycmarpuBaetcst Oe3ydapHBId TEPEX0] ¢ PYYHOTO PETYJIUPOBAHUS Ha aBTOMATHUYCCKUN
peXUM H 00paTHO.

PerynupoBanue pa3psok€HHsT M TOAAQ4YM BO3JlyXa CO CABOCHHOW CHCTEMOM JBIMOCOCOB M
BEHTHJISITOPOB  OOECIIEYMBAECT PABHOMEPHYIO 3arpy3Ky JABHraTeneil (perysisarop AejeHHe
Harpy3ok). Kpome TOro, mpu aBapuilHOM OTKJIIOYEHHM OJHOIO U3 JBUTaTeNieid, BTOPOl
ABTOMATUYECKU BBIBOJUTCS Ha MAKCUMAIbHYIO TPOU3BOJUTEIHHOCTD (MAKCUMAIBLHO BO3MOKHOE
OTKpPBITHE HAIPABJISIFOLIETO aIllapaTa Mo yCJIOBUIO TOKOBOM HAarpy3Ku) M 3aT€M MOJKIIOYAETCS K
perynsTopy, CHcTeMa OINpeaessieT HeOOXOIUMOCTh AaBTOMATHUECKOTO CHIDKEHHS Harpy3KH
KOTJIA.

Bo3moxxno ycranoska YPII JUIS  JIBIMOCOCOB M BEHTHJIITOPOB, YTO OOECIeYnBaeT
perynupoBaHue Oe3 HCIOJIb30BaHMS HAMPABISAIONIMX annapaToB (OYeHb HEHAJSKHBIN y3en),
TUTABHBIA Pa3roH 0e3 IMHAMUYECKUX Harpy30K, CHIDKCHUE MPOCAJKU HAMPSHKEHUS U IMYCKOBBIX
TOKOB IPU IYCKE, YTO MOJIOKUTEIBHO CKA3bIBAETCS HA JOJITOBEYHOCTH JJIEKTPOJBHUTATENEH.
PerynupoBanue ¢ momoIipio 000pOTOB CHMIKAET HAarpy3KH Ha MEXaHU3M U YBEIMYUBACT CPOK
CITy’KOBI IBIMOCOCOB M BEHTUJISITOPOB. B 1omoHEHNH KO BCeMy BBIIIE U3JI0)KEHHOMY CHI)KAeTCs
notpedieHue 31ekTpo3Heprun u noseimaercs COS.

Perynsitop COOTHOIIEHHS BO3IyX — TOIUTMBO UMEET HECKOJIBKO MOIU(UKALINA:

e (C xoppekuueit o O,

¢ [lo mepemnaay Ha BO3AyXOMOI0TpeBaTEIe

¢ [lo u3MepeHHOMY aKTUBHOMY TOKY

¢ [lo moaHOMY TOKY, C BBIYUCIEHUEM aKTUBHOTO TOKA MO MOJIEJH JIBUTATEIIS.
Bce perynsTopel UMEIOT cHCTeMy 3axBaTa pabodeil TOYKH, 3TO KOTJla B PYyYHOM PEKHUME
MalIMHUCT KOTJa BBIBOJUT TapaMeTp Ha TpeOyemMoe 3HA4YeHWEe M 3aTeM BKIIOYACTCSA
ABTOMATUYECKUIN PEIKUM, CHCTEMA TIPU ITOM MOJAJIEPIKUBACT pabOTy B BBIOPAHHOH TOUKE.
Cucrema TMO3BOJNSIET CMEMIATh MPOU3BOAUTEIBHOCTh YETHOM MW HEYETHOM  TPYMIIbI
nbUICTUTATENeH, BRIOMpast ONMTUMATBHBINA MTPOIECC TOPEHUSI.
Jns perynmaropa Bo3ayxa pa3pabaTbIBaeTCs CHCTEMa SKCTPEMAJbHOTO PETYIHMPOBAHHS C
ABTOMATUYECKUM TIOMCKOM pabodell TOYKH COOTHOIIEHHUS BO3IyX-TOIUIMBO, 0OECIEUYHMBAIOIICH
MHUHUMAJIbHBIA YAEIbHBIA PACcX0/ TOILUIMBA HA MPOU3BOACTBO OJHOM ['kan Tera.
3arpy3ka MENbHUIBI M TeMIeparypa MbUICBO3AYIIHOM CMECH PEryJIHpYyeTcss H3MEHEHUEM
npousBoauTenbHOCTH [ICY ¢ YacTOTHBIM TPHBOJOM M CTENEHBIO OTKPHITHS HIMOCPOB B
3aBHCHMOCTH OT:

® TOKa MPHUBOJA,

® qiepernana JaBJeHUS HA METbHUIIE,

® TEeMIEepaTyphl MBUICBO3YITHON CMECH.
PaGoTta yronmpHOW MeIBHHUIIBI COJOKMPOBaHA C YPOBHEM NbUIM B MPOMOYHKEpax, ISl Yero
YCTaHaBIMBAIOTCS JaTYMKUA YPOBHS pPAJapHOTO THUIA W JATYUKU TPEIEIbHBIX YpOBHEH
BUOPAIMOHHOTO THIIA.
Jnst Kaka0ro peryisitopa MMEETCSs CBOM SKpaH B CUCTEME BU3YAIM3allMHM, YTO IO3BOJISIET
KOHTPOJINPOBATh Ka4yeCTBO palbOThl W HAOMIOMAaTh W3MEHEHHWs MapamMeTpoB B JIWHAMUKE Ha
BpeMeHHBIX rpadukax. Cm. puc Ne 4.
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ABapHﬁHaﬂ H npeaynpeauTrejbHasd CUTHaAJIU3alusl MMCECT JIBa KaHajia:

¢ (OCHOBHOM - OT CHCTEMBI HpOTI/IBoaBapI/II\/'IHOI\/’I ABTOMATHKMU.
[ ]

HOHOJ’[HI/IT@TBHBI?I — OT KOHTpPOJUICpA YIIPABJICHUSI, oOecrieunBas pCBCpBHBIﬁ KaHaJl

CHUIrHajIn3allii Ha MaJlOM TabJIO C oCJICAOBATCIIbHBIM BBIBOAOM I/IH(bOpMaI_[I/II/I

aBapUITHBIX CHTYAIMSIX U COOOIICHHUSIX 00 OTKIIFOUEHHBIX B JIAHHBIM MOMEHT CHCTEMax

3aIATEL.

Kaxnoe mnosBieHHe HOBOTO COOOLICHHUS (UKCUpYeTCs Ha AHUCIUIEE C  OJHOBPEMEHHBIM
CBETOBBIM U 3BYKOBBIM CHTHAJIOM. JTO COCTOSIHUE COXPAHSIETCS 10 BBITOJHEHHUS KBUTUPOBAHMUSL.
Bce coobmieHust U coOBITUSI COXPAHSIOTCS B apXMBE M MOTYT OBITH MPOCMOTPEHBI B OKHE

coobmenuii. Cm. puc Ne 5

Kapazanduuckan FP3C Ne1, Komen Ne11
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Bce ympaBnsioniee o0opynoBaHHME — 3allMIIEHO OT MEXAaHMYECKHX MOBPEXACHUNH U
NPOHUKHOBEHHIO MBUIH, [T YeTO MPEyCMOTPEHBI 3alIUTHBIC SKPaHbl U TePMETUYHbIC IIKA(BI.
Opranpl pydyHOTO yIpaBieHUs (KHOIKH, KJIIOYHM BBIOOpa peXHUMa HWMEIOT TIOJICBETKY)
pa3MeIaoTcsl Ha IyJIbTaxX YIPaBICHHS C YYEeTOM TpPeOOBaHHI SProHOMUKH M yH0OCTBa
YIpaBJICHUS.

[Ikadbl ¢ KOMMYTaIIMOHHOM anmapaTypoil OCHAIIEHbI KJII04aMu 0€30MacHOCTH, CUTHATM3aIeH
Y 3aIIATOM OT nponaaanus Ga3bl U HEKOPPEKTHOUN (pa3HpOBKH.

YactuyHo 3Ta cuctema Oblila pean30BaHa B MPOILECCE PEMOHTHO-BOCCTAHOBUTEIBHBIX pabOT Ha
kotne tumna - [1K-10. Koren mbuteyronpHbiil, OapabaHHBIM, BOXOTPYOHBIH, ¢ BEPTUKAIbHBIMU
9KpaHaMH, COCTOSIIMNA M3 OCHOBHOIO M MPEIBKIIOYEHHOro Oapa®aHa, CUCTEMBbl SKpaHHBIX U
COCAMHHUTENBHBIX TPYO.

[TpousBogutenbHOCTh - 230 T/4., paboune naBieHue B Oapabane - 109 arm., TemmepaTypa
neperperoro mapa - 510 rpagyco C.. Ckuranme TOIUIMBa (DakelbHOE, KOMIIOHOBKA KOTJIA
[T-o6pasnas. Korenm 06opymoBaH 8 mblIeyroIbHBIMHA TOPEITKAMH.

Tem JlocTUrHyTa TOYHOCTH MOAJIEPKAaHUS YPOBHS BOJbI B OapabaHe KOTJa B aBTOMaTHYECKOM
pexxume +/- 7 MM. TOYHOCTH MOAJCpXKAHUSA TEMIIEpaTypbl Ha BXOAE B OOIIMHA KOJIJIEKTOP
+/- 10°C, MIPU PACTIOJIOKEHUH TTAPOOXJIAIUTENIS TIepe]] MEPBOM CTYIEHBIO MaporneperpeBaTesns u
0e3 KOHTpOJS TeMIepaTypbl MEXIy MNEpBOMl W BTOPOIl CTyNEHsAMHM NaporeperpeBaTelis I0
OpUYMHE OTCYTCTBUS JaTyMKa, T.€. CaMble HE OJarompusATHBIE YCIOBUS MJI CHUCTEMbI
ABTOMATUYECKOTO PEryJIUpPOBaHUS.
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