YnpasneHne MoAayibHON KOTeJSIbHOMN

Sapyappa CapuynuH,
nHxeHep OBEH

B komnaHuto OBEH obpawaromcsa nompebumernu cpedcme asmomMamuku ¢ pas/IudHbIMU 80NPOCAMU, HEKOMopwble U3
HUX C8A3aHbl C CO30aHUEM cUCmeM ynpasJsieHus MexHO/102u4ecKUMU Npoyeccamu U Npou3800CMBeHHbIMU 06BeKmamu.
B mex cnyyasx, ko20a pazpabameligaemoe pelieHue A8/19emcs munossiM, NOMUMO NOMOWU 8 onpedesieHuU onmumalib-
Hol KoMniekmayuu ynpasnsouel cucmemsl Moxem 66imb 0KA3aHA pacliupeHHas mexHu4eckas noooepxKd, Hanpu-
Mep, npu pazpabomke npozpammHeix Mooyseli 8 cpede CoDeSys. 06 00HOM MAKOM npoekme, 8 KOMOPOM NPUHAIU y4dc-
mue cneyuanucmel OBEH, mbl pacckaxxem 8 3moti nybaukayuu.

OCHOBHOII [1eATeNbHOCTbIO Mpea-
npuatus OLOPAHT (r. CmoneHck) sB-
nseTcs pa3paboTka, CO3faHUe HOBbIX,
a TaKKe MofepHU3auMs yCTapeBLIMX
CUCTEM aBTOMATUYECKOro ynpaBieHus
KOTeNbHbIX, BKAOYalWMUX B cebs, Kak
NpaBuo, HECKONbKO  BOJOrpenHbIX
KoTnoB. [lo HeaaBHero BpemeHW Op-
raHusauus ucnonbzoBana npuGopsl
OBEH TONbKO C XECTKO MpOMUCAHHOW
norukoit (TPM1, 2TPM1, TPM10, TPM12,
TPM32, CAY-MM v 1. n). 371 npubopsl
MMEIT Heocrnopumble NpeuMyllecTsa,
NOATBEPXEHHbIE BPEMEHEM — Hafex-
HOCTb, MPOCTOTAa HACTPOiiKK, YROOCTBO
3Kcnayatayuum, ynobHas cuctemMa HaBu-
rauuu ¢ BbICTPbIM [OCTYNOM K HYXHO-
My napametpy. OfHAaKoO COBpeMeHHbIi
YpoBeHb pa3BUTUA MNpPOU3BOACTBA M
TEXHONOTUI [UKTyeT BCE HOBble Tpe-

06opynoBaHue
MOAYNbHOI KOTeNbHOI
Ha 6a3e kotnoB ULLIMA-100
[laBnenue
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60BaHUsA HE TONLKO K 0060pyaoBaHuio,
HO M K cuCTeMaM ynpaBieHus: 310, Kak
MUHUMYM, PAaCWIMPEHHbIA (QYHKLMUOHAN,
BO3MOXHOCTb CMEHbl anropuTmMa yn-
paBieHMs W 3KCMyaTaUuu yaaneHHbIX
00bEKTOB, CO3A4aHMe pacnpefeneHHbIx
CUCTEM YNpaBfeHUA C 3NeMeHTaMu pe-
KOH(UIrypaLuum KOHTYPOB ynpasieHus
W AUCNeTyepu3aLmmu KOHTPONUPYEMbIX
napametpoB. Haubonee nopxopswue
ANA 3TUX uenen — npubopsbl co cBoboa-
HO MPOrpaMMUpyeMOoN IOTUKOM, Hanpu-
mep, Takue Kak koHTponnep OBEH TMJIK.

ACY MopyNbHOI KOTeNbHOWM

KomnaHusa OLOPAHT co3pana Ho-
BYIO aBTOMAaTU3MPOBAHHYI CUCTEMY
ynpaBieHus AN MOLYNbHOW KOTesb-
HOM Ha 6a3e ABYX BOLOrPeiHbIX KOTNOB
NWMA-100. Cuctema 6bina peanuso-

Puc. 1. bnok-cxema cucmemsl aBmMomMamu4ecko20 ynpasaeHus MooyibHol KomesbHoU

BaHa Ha 6a3e npubopos OBEH (puc. 1)

cnepyiolen KoMnaeKTayum:

» NPOrpammMupyemMblil NOrUYECKUA KOHT-
ponnep MJ1IK100.24.K-M;

» naHenb oneparopa MM320;

» mopynu pacwmpenus MBA8 n M1BB;

» 6nok nutaHus bN306-A3;

» 0ATYNKU TemnepaTypbl
[TC3225-PT100.B2 n [1TC125-50M. 2.60;

» 0ATYNKK faBneHus
na100-41o.6-1,0.1.11.

BknioyeHHble napannenbHo B OTONMU-

TeNIbHbI KOHTYP KOTbI MOTYT paboTats,

Kak COBMECTHO, TaK W MooYepefHO — B

3aBNCHUMOCTM OT TEMNEPATYyPbl HAPYKHO-

ro Bo3gyxa. Ha KaXfom u3 KotnoBs nme-

eTCA BCTPOEHHAs aBTOMAaTWKa, KoTopas

KOHTpONMpyeT paboTy ra3oBbix ropenok

1 NOALEePKMUBAET TeMnepaTypy TenNoHo-

CUTens B COOTBETCTBMM C 3afaHHOMN ycC-

Ethernet

W

YnaneHHblit NyHKT
ynpaBeHuA KOTeNnbHoil

Ne2'10 19




MHEMOCXEMA_MOJIYTIbHOW_KOTENbHOM_HA_BA3E_KOTTIOB_WUIMA.100

woren s I

oTE
v
]

[ 15pa 5

PACXOfl_TAIA

‘
= 3 - - §

n
EH

P —
e
D |
=

T-mll

PENE_OTKI_HATP_B 0261 FETE_OTKI_HATP_BOJEL2 ‘

MAHEMb_YTIPABIEHHS

KOTENbHOA

N*u

ABAPMIHAR_CHTHATM3ALMA

nEPErPER_KOTIAY

OCTAHDE_KOTIA1

nEPErPER_kOT2

OCTAHDE_KOT 2

TRENENTE TETOROSITENT
Ehicnior

‘

Puc. 2. MHemocxema cocmosiHusi 060pydoB8aHus KomesbHol

TaBKOM. YnpaBneHue KOTeNbHON MOXeT
BeCTUCb Kak ¢ naHenu oneparopa OBEH
MM320, koTopas HaxoLMTCA Henocpenc-
TBEHHO Ha 00bEKTe U YCTAHOBNEHA Ha
WNTe aBTOMATUKKW, TaK U C YAANEHHOrO
KoMnbloTepa no uHTepdeiicy Ethernet.
Ha mHemocxeme (puc. 2), co3aaHHON B
cpeae CoDeSys, rpacduyeckn oTobpaxa-
eTCA COCTOSHME OCHOBHOro 060pyao-
BaHWA KOTENbHOI B peXume peanbHoro
BPEMEHMU.

Pexxumbl ynpaBneHus
MOAY/IbHOW KOTEeNbHOM

Mpu nopaye nWUTaHWA aBTOMaTUKa
Mo YMONYaHWIO yCTaHaBIMBaeT pyyHoe
ynpaBfieHne C OAHOBPEMEHHbIM BKJIO-
yeHuem npubopa KOHTpOMA 3araso-
BAHHOCTW NoMeleHUs. Pexum pyyHoro
yNpaBneHus WCNonb3yeTcs WCKM0UN-
TeNbHO [N NpoBepKM paboTocnocob-
HOCTW 060pyAOBaHWUA KOTENbHON Mpw
MYCKO-HaNafouHbIX W  PernaMeHTHbIX
pabortax.

Mepexon B aBTOMAaTtuMyeckuit pe-
XXMM BO3MOXEH TOJIbKO MOC/E PO3XKMU-
ra ropefiku ofHOro U3 Kotios. B atom
pexume OCyWeCTBAAETCA aBTOMaTu-
YyecKoe peryaupoBaHue TemmepaTtypbl
BO3JyXa B OTAanJMBaeMOM NOMeLlLeHUN
no ABYXMNO3ULUOHHOMY 3aKOHY B COOT-
BETCTBWUM C YCTaBKOI, NpeaBapuTesb-
HO 3aZaHHOIi ONepaTopom.

IMnupuYeckum nyTem ObINO ycTa-
HOBJIEHO, YTO MPU NMOHUKEHUN TEMMEPA-
TYpbl Hapy}KHOro Bo3ayxa Huxe -10 °C

MOLLHOCTM OJHOTO KOT/NA yXe HepocTa-
TOYHO [AN1A MOAJEPIKaHUA TemnepaTypsl
BO3JyXa B MOMEWEHUU Ha YypOBHE OT
+20 °C u Bbiwe. B 3Tom cnyyae npousso-
AMTCA 3anycK BTOPOro Koa.

B pexume aBTOMaTM4YECKOro ynm-
paBneHus  BO3MOXHO NpoBeAeHue
CnepyioLmx onepauni:

» aBTOMATUYECKOe MOAJepKaHUe TeM-
nepatypbl BO3fyXa B OTanjuMBaeMOM
MOMeLEeHNM;
BK/IIOYEHME/BbIKNIOYEHNE
KOoTna;
3aKpbiTWe KnanaHa nogayu rasa;
WTATHbIA OCTAHOB KOTEIbHOM.
Bonbloe 3HayeHue ans obecneyve-
HUs 6ecnepeboitHoi paboTbl Nt06ol aB-
TOMAaTMYecKoi CMCTeMbl UMEET NOCTOSH-
Hblii MOHUTOPUHT COCTOSIHUSA AAaTYMKOB.
B cnyyae ux HeucnpaBHOCTM cuUCTEMa
nepesoantca B coctosHme OCTAHOB_
KOTE/IbHOW. Tpu 3ToM nporpamma
nosb30BaTeNs NPOU3BOAUT UAEHTUdH-
KaLuio Tekylueil OWKMOKK, Koa oWMOKM
3anuCbIBAeTCa B COOTBETCTBYOLMIA pe-
ructp MK c nocnepyiowmm BbIBOAOM
NosyyeHHoi MHGMOPMaLMM Ha naHesb
oneparopa MMM320.
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Cuctema aBapumHoi
CUFHaNM3aLuum
CurHansl aBapVIVIHOﬁ CUTHanmn3auuun
noapasfnenalTca Ha KpUTu4deckne wu
HEKpUTUYECKHME. ﬂpl/l BO3HWUKHOBEHUU
nepBbiX CUCTEMA ynpaB/ieHUA KOTeNb-
HOW ocyliecTBAseT nepesof 060pyano-

ABTOMATU3ALIVIA U MPOVI3BOACTBO
0000000 OCGCOOIOSINOSINSOS

BaHusa B coctosHne OCTAHOB_KOTEJIb-

HOW, a KHonKka-uHgukatop MUTAHUE

G10KMpyeTCs Ha BKNOYEHUE 40 MOMEH-

Ta YCTPAHEHMA NPUUUHbI, MPUBEALWEN K

HewTaTHON cuTyauuu. K KpuTuyeckum

aBapPUNHBIM CUTHANAM OTHOCATCA:

» 3ara3oBaHHOCTb MOMELLEHNUS KOTENb-

Holt no CO/CH4;

NOBbIWEHHOE WU MOHUKEHHOe [AaB-

NleHue rasa;

NOBbIWEHHOE WU MOHUKEHHOE AaB-

NIeHNe TennoHocuTens;

neperpes 060MX KOT/IOB;

nafeHue Temnepartypbl TeMIOHOCUTE-

N5 B ABYX KOTNAx HWXe nopora pabo-

Yero AnManasoHa;

aBapua LBYX LUPKYNALUOHHbLIX Ha-

COCOB;

neperpes OJHOMO M3 KOTNOB Npu na-

AEHWUU Temnepatypbl TenaoHoCUTENs

HUXe nopora pabouyero AuanasoHa

B [IPYrOM.

K HeKpuTMYecKMM curHanam OTHO-
caTcA:

» NajeHue TemnepaTtypbl TenJoHOCUTENs
B MEPBOM WY BO BTOPOM KOTJIE;
aBapus OfHOM0 W3 LMPKYAALMOHHbIX
HaCoCoB;

neperpes OLHOTO U3 KOT/IOB.

Mpn noABNEHUNU NepPeyUCNeHHbIX
CUFHANOB KOTEe/bHas MpPOAOMIKAET pa-
60TaTb, KaK B WITAaTHOM PEXUME, C TOM
Wb pasHULeir, YTo BNOKMpyeTCs Ha
BK/JIOYEHWE TO YCTPOMCTBO, B KOTOPOM
BO3HMKNA HEKpPUTMYECKas CcuTyaums.
Koraa npuynHoit ocTaHOBKM 060pyAo-
BaHMA SBWUJOCb HECKONbKO HEKPUTH-
YECKMX CUTYaLMN, OHU 3amOMUHAIOTCS
B NOpsiKe BO3HMKHOBEHMs, 3TO 0bner-
yaet 06CNyKMUBAOWEMY NEPCOHANY NO-
HUMaHWe CNYYMUBLIErOCA W MOUCK Heuc-
npaBHOCTEN.
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Pa6oTa LMpKYNALMOHHBIX HACOCOB

PaboTa cucTembl LMPKYNALMOHHBIX
HacoCoB MOJYNbHON KOTENbHOW ocy-
IWecTBNAETCA B ABYX pexumax: WwTat-
HOM W AONONHUTENbHOM. [lnarHocTuka
paboToCnocOo6HOCTU KaX[OTo LMPKY-
NALMOHHOTO HacoCa BO BCEX pexumax
BEeAeTCA N0 HaNUYUIO UAU OTCYTCTBMIO
3aflaHHOro OnepaTtopoM MOPOroBO-
ro 3HayeHWs nepenaja fAaBfieHns Ha
BXOJle W BblXOAe Hacoca. B wraTHoM
peXuMe HacoCbl BKNOYAlOTCA nooye-
pefHo, O[HOBPEMEHHO 3amnyckaeTcs

ABTOMATU3AUNA TEXHOAOTMHECKUX NMPOLECCOB
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TalMep, OTCUYMTHIBAKOWMIA Bpemsa, He-
obxogumoe ana crabunusauuu pas-
neHns Bogbl. MoHWUTOpUHT paboToc-
NOCOOHOCTU MpPOBOAUTCA B TeyeHue
BCEro BPEMEHU, NOKa Hacoc paboTaerT.
B cnyuyae oTkasa cuctema oTknoyaer
HeucnpaBHbIi HAcOC U BbliAAeT COOT-
BETCTBYIOWYIO MH(OPMALUIO U UHAK-
Kauuio Ha naHens NM320 v yaaneHHbIN
KOMMNbOTEpP, MOC/IEe YEro nepeknoyaer
paboTy KoTenbHOW Ha BTOpOW Hacoc.
Ecnn u BTOpOM Hacoc okKa3biBaeTcs
HeucnpasHbiM, To [JIK BblgaeT KOMaH-
[y Ha 3aKpbITUe KianaHa nofayu rasa,
a yYepe3 npejBapuUTeNbHO 3ajaHHoe
onepaTtopoM BpeMs NpOW3BOAUTCA
nepesoj 060pyAOBaHUA B COCTOsHUE
OCTAHOB_KOTEJIbHON.

B pononHutenbHom pexume o6a
Hacoca BKNIOYAKTCA OJHOBPEMEHHO.
310 00yCNOBNEHO MOTPEOHOCTbIO CO-
30aHusA 6aNblIero nepenaaa nasBjieHus
TENNIOHOCUTENA B 3UMHEe BpPeMs Afis
obecneyeHus ero ynyylweHHoOW uup-
Kynaumu. B ononHUTenbHOM pexume

TaK¥e OCyllecTBAAETCSA Npo-
Bepka pabotocnocoGHOCTH
HacocoB U, B Cly4yae oTKasa
0OAHOTO U3 HUX, NPOU3BO-
ANTCA OTKNIOYEHUE NepBoro
Hacoca. [Mocne 3Ttoro, B CO-
OTBETCTBUWU C aNropuTMom,
3anoxeHHoim B JIK, aHanu-
3UpYeTCA CNOXMBLAACA CU-
Tyauus, u ecnu Gbin OTKIO-
YeH MCNpaBHbLI Hacoc, TO
OH BHOBb BKJ/IOYAeTCH, a He-
MCnpaBHbIN — BblK/IOYaeTCs,
B NPOTUBHOM Clly4yae Aonon-
HUTENbHOTO MepekoyeHus
HacoCoB He MPOUCXOAMUT.

3aknoyeHue

Co3paHHas cucTeMa ynpaeneHUs
MOAYNbHOW KOTENbHOM XapaKTepusy-
I0TCA BBICOKMMU MOKa3aTeNfiMn Hafex-
HOCTU W (YHKUMOHANbHOCTU. ekt
OT ee BHEpeHMA NpoABAAeTCA B BULE
CHUXEHWUA noTpebneHus 3Heprope-
CYPCOB M 3KCMyaTaLMOHHbIX 3aTpar, a

f‘;

®omo 1. lljum ynpasneHus komesbHol

TaKKe 3HaYUTENbHOTO NOBbILEHUSA NPO-
W3BOAWTENBHOCTU TpyAa COTPYAHWKOB
3a CYET KOM(OPTHBIX YCNOBMIi paboThl.
Komnanua OJOPAHT rotoBa K coTpyn-
HUYECTBY CO BCEMMW 3aMHTEPECOBAHHbI-
MU NULAMW MO BOMPOCAM TUPAXUPO-
BaHUA OMWCAHHOTO B CTaTbe TOTOBOrO
peleHus.
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