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YKazaHusa no TexHnke 6e3onacHoCTU

[Nepea 3kcnnyatauyer Nprbopa NpoUMTanTe AaHHYH MHCTRYKLMO.

K akcnayataumm, MOHTaXy M TEXHUUYECKOMY OBCYXMBAHMIO KOHTPOIEPa A0OMYCKarOTCA
KBaIMOULIMPOBAHHbIE NM1LA, KOTOPYHO MMEROT MPaBO OCYLWECTBAATL AaHHble PaboTbl B
COOTBETCTBMW C YCTAHOBNEHHOWM NPAKTUKOW U CTaHAAPTaMM TEXHWKM HE30MacHOCTU.

KOHTpOJ’IJ’I@p ABNAETCA NCTOYHMKOM OMacHOro npoms3BoACTBEHHOIO anKTopa — HalpAaxXeHne B
INNIEKTPNHECKMX LIEMAX, 3aMblKaHWE KOTOPbIX MOXET I_IpOl/I30l71Tl/l Yepes TeJ10 YeNoBeKa.

ﬁ He oTkpbIBaliTe KOHTPOMNEP, HE MPOM3BOAMTE MOAKIHOUEHNE NPOBOAOB,
ec/ NUTaroLLee HanpsAXeHNe KOHTPOEPa He OTK/TFOUYEHO.

c [Nocne OTKNHOUEHMS MNTArOLLIETO HaNpAXeHNA Ha KNeMMax B TeHeH1n 10 CeKyH4,
MOXET OCTaBaTbCA OMaCHbIM noTeHunan.

c Ecav nutaHue KOHTpOANEpa OTKAKOUEHO, Ha APYTUX KNeMMax KOHTpoAiepa
MOXET OCTaTbCs HAMPSXKEHNE OT APYrMX BHELWHMX UCTOYHMKOB.
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BeeaeHue

HactoAwasa aokymeHTauma npejHa3HadeHa A8 O3HaKOMIEHMA OOCNYXMBArOLWEro nNepcoHana
CO cueHapuem paboTbl aBTOMatTMueckoro peryndaropa B3CT-02M (B aanbHerem no TekcTy
VIMEHYeMOro «nprbop» nan «B3CT-02M»).

[Mpnbop nporpammmpyetca Ana paboTbl C OAHWMM M3 TUMOBbIX CLIEHAPWEB Ha 3Tane BbINycka
npoussoanTenem. CaMocToATeIbHOe COCTaBNEHNE CLEHAPWEB BO3MOXHO Ha rpapuryeckoM A3blke
nporpaMmmmpoBanna FBD (C MOMOLLBHO QYHKLMOHAAbHBIX BI0KOBbIX AMarpamMm) B 6eCnnaTtHoM
nporpammHon cpese «AKVAP» nponssoactea OO0 «HIMO BICT».

[1porpamMmmpyemMbii 1ormyeckmnin KoHTpoanep BoCT-02M peryavpyeT Temnepatypy B KOHType C
MOMOLLbIO PETYNMPYIOLLEro KnanaHa € 31eKTPOrNpUBOAOM MO TemMnepatype HapyXHOro BO3Zyxa.
Takxe NPOVCXOANT PeryanpoBKa TeMnepaTypbl BOAbl B OOPaTHOM TpyOOMNpOBOAE, ANd n3bexaHus
WTPaPOB OT 3HEProCHabXatoLLIMX OpraH13aLmii.

Mpnbop B3CT-02M no3BonseT nepeBOAMTb CUCTEMY OTOMAEHWUA B CMELMaNbHbIA PEXUM
4aCOBOW KOMMEHCaLUMK, T.€. KOHTPOINEP NEPEBOAUT CUCTEMY B PEXMM COKPALLEHWA NOTpebaeHusA
TEMOBOMW SHEPTMN B TO BPEMS, KOTAa 3TO AOMYCTUMO.

B npouecce paboTtbl CUEHapwWii M OMMCaHve MO PYKOBOACTBY MOTYT ObiTb A0paboTaHbl U
yaydleHsl. [lata nocneaHen pesakumy pykosoactsa: 30.06.2025 ropa.

B ckpunt cueHapma MOryT 6biTb 40OaBAEHbI HOBble MyHKTbl MEHKO, HOBble GyHKUMM. [laHHOe
PYKOBOACTBO cooTseTcTByeT cLeHapumro VEST_02M_05_05 ver_1.

[Ana obHoBNeHWS Npubopa A0 NOCAeAHEW BEPCUMM CLEHAPMA MOXHO 0bpatMThCA B CAyXOy
noaaepxkm HIMO B3CT:

konstr.info@npowest.ru

+7-913-875-59-04

www.npowest.ru



http://www.npowest.ru/

1 Pabota npmbopa B coctaBe CUCTEMDI

B cocraBe cuctembl mpnbop peryavpyer Temnepatypy B KOHType OTOMAEeHMA C MOMOLLbO
PEryMPYFROLLErO KnanaHa ¢ 3NeKTPONPUBOLOM MO TEMMEPATYPe HapPy>XHOro BO34yXa, M3MepAEMOM
JATUMKOM  TeMnepatypbl  Trapyx. OAHOBPEMEHHO C  TEMMNepaTypowl BOAbl B MOAAROLLEM
TPybONpOBOAE, W3MEPAEMON  AATUMKOM  Trog,  KOHTPONMPYETCA Temneparypy B OOpaTHOM
TPybONpOBOAE, M3MEPAEMOW AATUMKOM Toep, ANA TOTO YUTOOBI OBECcneynTb 3almTy CUCTEMbI OT
NpeBbILeHN er0 HeAOMYCTUMOrO 3HaYeHNA TeMMNepPaTypbl BOAbI.

PerynvpoBaHne temnepatypbl [BC oCyllecTBAAETCA C MOMOLLBIO PEryvpyroLLero knanaHa ¢
3nekTponprBoaoM.  CurHan ¢ Jatuvka  Temnepatypbl T 2o,  KOTOPbIA  yCTaHOBAEH 3a
TENNOOOMEHHVKOM, nogaetca Ha [1IK. [ns AONOAHWTENBHOrO KOHTPOAS Haj TemnepaTtypoM
BO3BPALLAEMOrO B TEMOCETb TEMIOHOCUTENH, MPOXOAALLErO uyepe3 TennoobmeHHuk [BC,
yCTaHOoBAEH Aatumk T8,

[0 pe3yabTatam M3MepeHuit MPUOoP GOPMUPYET CUTHANBI YIPaBAEHNSA ABYMA PErYANPYHOLWMMM
KnanaHamy, OAMH M3 KOTOPbIX CAYXWT ANA MNOAAEPXAHWA 3aLaHHOW TeMnepaTypbl B KOHType
OTOM/IEHVS, @ Apyrovn — B KOHType [BC.



2 PerynupoBaHue Temnepatypbl B KOHType OoTOonaeHuns
2.1 Nnankaumsa

CBETOAMOAHbIE MHAMKATOPbI Ha AULIEBOM NaHenmn npubopa (CM. pyKOBOACTBO MO 3KCMAyaTaumm
aBTOMatnyeckoro peryaatopa BaCT-02M) B cayyae AaHHOMO «CLUEHapuA» CUTHANM3MPYHOT O
cnepyrolem:

¢ HMO BOCT === B3CT-02M » Mporpammupyemoii

Jlornueckun
Kontponnep o0
L JiN
O®RX
®1X
10 20 30 40 50 60 70 80
PucyHok 1— Jlnuesaa nanens MNJIK BOCT-02M
1 — 3aKpbITME PeryanpyroLlero kaanaHa 7 — paboTa pe3epBHOro LUMPKYNALMOHHOTO
OTOMNEHNS; Hacoca oTornaeHns;
2 — OTKPbITWE PETYNMPYHOLLErO KaanaHa 8 — aBapwma pe3epPBHOro LIMPKYAALMOHHOTO
OTOMNEeHNS; Hacoca OTOMNeHUA;

3 — 3akpbITKe peryampytowero knanaHa [BC; @ — nHamkatop pabotsl M/1K;

4 — OTKpbITVE peryampytollero knanaHa BC;, & — obulan aBapwvis;

5 — paboTa OCHOBHOTO LIMPKYAALMOHHOIO RX/TX — nprem/nepesaya AaHHbIX Yepes
Hacoca OTornaeHns; COM-nopt

6 — aBap1A OCHOBHOTO LIMPKYAALMOHHOIO

Hacoca OTOMaeHus;

MpumeuaHne: A— o0b606LleHHas aBapus, GOpMMPYeTCa CKPUATOM  ynpasaeHuna. CornacHo
CLEeHapuio, AaHHaa VHAMKALMA 3aropaeTcd nNpy BO3HUKHOBEHMM CNeAyHOLLMX aBapWii: CyXOM XOA
Hacoca, Nnepenaj AasneHnsa (HeMCNPaBHOCTb INEKTPOABUIaTENs), MEPErPER INEKTPOABUIATENS.

2.2 YnpaBneHue

YnpaBneHne npuvbOPOM MPOM3BOAMTCA MPW  MOMOLIM  CEHCOPHbBIX/HAXMMHbIX  KHOMOK,
PaCMNONOXEHHbIX Ha NMLIEBOM NMaHenn npubopa.

Mpv Noaaue HanpsxeHUa NUTaHMa Ha NpUbopP Yepes 5 cekyH/ Ha AMCraee NOABASETCA TNaBHOE
MEHHO (MO YMONYaHMIO — C OTODBPaKEHVEM TEKYLLETO BDEMEHM U AHA HeAeN):

CeHCOpPHbIe/HaxXVMHble KHOMKM YNpaBAeHusa MMEROT caeytollee GyHKLMOHaNbHOe Ha3HauYeHNe:
rOPM30HTabHbIM Mepexoa Ha3aJ Mo pa3denaM rMaBHOrO MEHHD, FTOPW30OHTabHbIN
YV  |[nepexoa no NyHKTaM B npeaenax BblOpaHHOrO pa3gena. VI3meHeHwe 3HayeHus
BbIOPAHHOrO MapamMeTpa B CTOPOHY YBEVYEHME;
rOPM30HTabHbIM Mepexos Brnepes Nno pasaenam rMaBHOrO MEHK, TOPU30OHTaNbHbIN
/\ |nepexos no nyHktam B npejenax BbIOPaHHOrO pasgena. VameHeHue 3HaueHWA
BbIOPAHHOrO MapaMeTpa B CTOPOHY YMEHbLLIEHNS;
AV OAHOBPEMEHHOE HaXaTWe: BEePTMKAbHbIN MEepPexos M3 pa3dena B MyHKTbl, BXOA B

PEXMM VI3MEHEHWA 3HAYEHNA NapaMeTpa W COXPAHEHNE AaHHbIX M3MEHEHWI.
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YBakaeMbii nonb3oBaTesnb! CeHCOpHble/HaxXMMHbIe KHOMKW AN YBEIWMYEHWUA WM
YMEHbLUEHNA MapaMeTpoB PaboTartoT CAedyroWwmM 0bpa3oM: NpaBad CTpeska yBeMyMBaeT
napameTp, fieBad CTpeka yMeHbLUAeT napamMeTp.
ByabTe BHUMaTeNbHbI, HanpaBaeHWe CTPeNoK YKa3blBaeT Ha HampaBieHWe MnepemMelLeHna Mo
pasjenaM MeHHO.

CeHCopHbIe/HAXMMHbIE KHOMKM pearvpyroT B TOM Cy4ae, eCiv NPOVCXOANT AOTOE HaxaTue B
TeyeHnn 0,5-0,7 cekyHa. Takoe ynpaBneHme HeobXoAMMO, YTODbI MPMOOP yCneBan NOHATb, HaxaTa
OJHa KHOMKa MV ABe OAHOBPEMEHHO.

[Mpnbop aBTOMaTUUECKM OCYLLLECTBASET BO3BPAT B [1aBHOE MEH0, eCM Mocae Bbibopa NHoHOro
M3 Pas3feNoB, MyHKTOB MEHKO MNpuMbopa, BXOA B PEXVM WM3MEHEHWSA 3HAYEHMA MNapaMmeTpa
NO/Ib30BaTE b HE MPOM3BOAMT HaxXaTUA NFOOOM M3 KHOMOK B TEYEHME 25 CekyHA.

ABTOMaTM4YECKMIA BO3BPAT HE OCYLLECTBASETCA, €CM NMONb30BaTeNb NepeBen Npubop B pPexmnm
M3MEHEHMA NapaMeTpa 3HaYEHUM.

2.3 PerynnpoBaHue no TemnepaTtype Hapy>HOro Bo3gyxa no Toukam

YnpaBneHune Temnepatypor BOAbl B CMCTEME OTOTIEHNA B COOTBETCTBUM C TEMMEPATYPHbIM
rpadukoM, CaHlTvH 1 CHWl. YcraHoska rpaguika BbINOAHAETCA MPY MOMOLLM ABYX TOYEK.

TBHeww.1 — 3HaueHne ToukM 1 Ha OCK BHELIHel TemnepaTypsi;
Tnopa.1— 3HaueHre Toukm 1 Ha ocu TeMnepaTypbl NoAauu;
TBHeLw.2 — 3HaueHVe TOUKM 2 Ha OC1 BHeLIHEN TeMnepaTypsbi;
Tnopa.2 — 3HaueHne TOUKM 2Ha OCK TemnepaTypbl MoAaun.

[+]
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- '/ KOMMeHcaums
-
Tno,ql
-
Tonew? TsHeLu 0 Terews THapym; °C

(Tekywee 3HayeHue)

PucyHok 2 — OnpeseneHne 3ajaHHON Temnepatypbl MOAAOWEro BOAOMNPOBOAA CUCTEMbI
OTOMNEHMA MO TOUKaM

2.4 YacoBasa komneHcayusa

B npubope npenycMOTpeHa BO3MOXHOCTb MEPEBOAA CUCTEMbI OTOMAEHMA B CMeLManbHbIN
PEXMM YaCOBOM KOMMEHCALWMK, KOTOPbIA MO3BONAET CABUHYTb BBEPX WM BHW3 TEMMEPATYPHbIN
rpaduk yCTaBkM TemnepaTtypbl TEMAOHOCUTENS B ODOPaTHOM Tpybonposoae otonnenusa (Mpaduk
obpaTkM) ANa COKpaleHna noTpebaeHnsa TeNNOBOW SHEPrMM B MEPVOAbI, KOTAa 3TO AO0MYyCTUMO
(HanpuMep, B OPUCHBIX MOMELLEHMAX B BbIXOAHbIE AHW WM BO BPeMA OTCYTCTBMA MepCOHana, a
TakXe B XM/bIX JOMax B HOUYHOE BPeEMS).



B 3TOM pexume rpaduik 3a4aHnd YCTaBkM KOHTYpa OTOMAEHUA CABWUIaeTCA aBTOMAaTUYecKu, Ha
3a/laHHYHO BEIMUMHY B 3alaHHbIN Nepyoj BPEMEHM CYTOK (MO YacaM) B 3aBUCMMOCTY OT AHA HEAENW.

Hactpovika napameTpoB 4acOBOW KOMMEHCAUMM OCYLLECTBAAETCA MPU MPOrpaMMUpPOBaHMM
COOTBETCTBYHOLLMX NMapaMeTPOB B pa3zese MeHto «HacoBas KOMMeHcauma».

HacoBasa KOMMeHCauma BKAOYeHa, ecin 3HadyeHna Hau.komn v KOoH.kOMN Haxoaatca B
Amanasore ot 0...23.

HacoBasa KOMMEeHcauma BbIKIKOYEHa, eCam 3HadeHua Hau.komn 1 KOoH.KoMn HaxOoAAaTcA B
AvanasoHe o1 24..25.5.
Paboune nam BbixoaHble AHW — BbIOOP TWINa AHEW HeAenn ANA UCMNONb30BaHMA KOMMNEHCALMN.
Hau. komn — yac Hayana AeNCTBMA KOMMEHCaLMM, HaCTPanBaeTCcA B Anana3zoHe ot 0 40 23 4acos.
KoH.koMn — yac KOHLa AeMCTBMA KOMMEHCALMK, HAaCTpanBaeTca B Anana3oHe o1 0 4o 23 4acos.
3Hau.KkOMN — 3HauyeHue TemnepaTypbl KOMMEeHCaumn, HacTpamBaeTca B AMana3oHe oT -20 Ao
+20 °C.

2.5 Noapep>kaHue TemnepaTtypbl BOAbl B obpaTHOM TpybonpoBoae

Mpn  peryampoBaHuu TeMnepatypbl B KOHTYpe OTOMAeHWs npubop OAHOBPEMEHHO C
TEMNEPATYPOM BOAbI B MOAANOLLEM TPYDOMPOBOAE KOHTPOMPYET M TeMMnepaTypy BOAbl B OOPaTHOM
TOYHOMPOBOAE, BO3BPALLAEMON B TEMIOCETh, ObeCneymnBan 3almTy CUCTEMbI OT MPEBbLILLEHNA ero
3a/1aHHOTO 3HauYeHua T o6p.

[Moanepxanve Tosp ABNAETCA MPUOPUTETHBIM MO OTHOLLUEHWIO K PETYMPOBAHMIO T nog.

3a/laHHOe 3HaueHKre TemnepaTtypbl TEMIOHOCUTENA B OBPaTHOM TPyOOoNpoBOAe T osp, ABNAETCA
BE/MUMHON MepemMeHHOM W Bblumcnsetca no rpaduky Toep = f (Tuapyx) (PUCYHOK 3.4), KOTOPLIN
YCTaHOBWa JHEProcHabxatoLan opraHmnsaums.

B aHaMTM4YeCcKOM BMAE BbIPa>XXaeTCd, Kak:
T3o6p = (THapy* - TmmHapyx) ’ [(Tmaxo6p - Tmmo6p) / (TmaXHapyx - TmmHapyx)] + Tmmo6p- (2)

A To6p/ °C

62,6

max
T obp

T3aA.06p

45,4

min
T obp

-27,1 -1,9

. |
max min o
T BHeLW TBHeLu T BHELW 0 THapym: C

(TeKyLwee 3HayeHMe)
PucyHok 3 — OnpeaeneHne 3a4aHHON TemnepaTtypbl BOAbI B 06paTHOM TPyOONpPOBOAE B CUCTEME
OTOMNeHNA

[aHHbII TEeMMNepaTypHbIv rpadyvik 3a4aeTCa AByMA TOUKaMM C KOOPAMHATAMW:
TBH.Min — MUHVIMYM TEMMNEPATYPbI HAPYXHOTO BO3A4YXa;
Tobp.min — MYHMMYM TeMAepaTypbl BOAbl B OOPaTHOM TPYHOMPOBOAE;
TBH.mMax — MakCMMyM TemMnepaTypbl HAPY>XKHOTO BO3/AyXa;
Tobp.max — MakC1MyM TemnepaTypbl BOAbl B 0OPaTHOM TpybOoMpoBoe.
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Echv B nmpouecce paboTbl TemnepaTtypa BOAbl B 0BpaTHOM TpybompoBOAe MO KakoM-amnbo
NpUUMHE NPEBLICUT 3HaueHne TM¥oep, BbIUMCNEHHOE MO rpaduky (pucyHok 3), TO npubop
MNepPeBOANT CMCTEMY B PEXMM 3alUMTbl OT MeperpeBa KOHTypa oToreHns. [pu 3Tom npubop
NpepbIBAET pPeryanpoBaHye TeMNePaTypbl B KOHTYpe OTOMAEHMA MO YCTaBKe Tron W, AN CHUXEHMNSA
3aBbILLEHHON Togp, HAUMHAET 3aKPbIBaTb PErYAMPYHOLLMIA KnanaH.

Taknm 0b6pa3oM AaTumnk paboTaeT no AByM napameTpam (YCAoBUsAM):
T-0€: ec/ Temnepatypa BOAOCHAGXeHMs B 06paTHOM TPYBOMPOBOAE PaCcronaraeTcs Ao T osp, TO
cmcTeMa NOAAET ropaYyo BOAY;
2-0€: ec/m Temnepatypa BOAOCHabxXeHUa B 06paTHOM TpybonpoBoAe CTaHOBUTCA Bbile T osp, TO
cMCTEMa NepecTaéT NMoaaBaTh ropAYYo BOZY, TEM CambIM OMyCKaeT TeMnepatypy B 061acTb A0 T osp.

2.6 ABapuiiHble cnTyauum

B npubope npeaycmoTpeHa aBapuiiHasa yCTaBka TeMnepaTtypbl BOAbl B 0bpaTHOM TpybonpoBoae
(KoHTyp Tennonotpebnenns), pasHaa 20 °C. Ecam BbinonHseTca ycnosme Tosp < Toep. asap, NPMOOP
BblpabaTbiBaeT ynpaBadroLllmMe CUrHaAbl Ha OTKPbITWE peryampyrollero knanaHa. Nocne Bo3gpata
TeMnepatypbl  Tosp B AONYCTVMMblE Npesensl Npubop NepexoauT B PEXMM  HOPMalbHOIO
PEryMpoBaHA.

Tob6.aBp — aBapwiiHas TemnepaTypa BOo/bl B 06paTHOM TpybonpoBoe.

Oukcauma aBapun «Cyxon xoa» (dry) NnponcxoanT B TOM C1ydae, eCin B CUCTEME HET BOAbI.

B cucteme MOXET BO3HWKHYTb aBapwa M3-3a NepenajoB AaBNEHUA W MPOUCXOANT dUKCaLmMA
«ABapwvia ABuratenen».

[na 1oro 4rtobbl vHAMKatop oblen asapun A He 3aropanca Npu NEPBOM  BKAKOUEHMM
KOHTPONEPE, HEOOXOAMMO BXOAb! 32-36 3aMKHYTb Ha 3EMHO.




3 PerynnposaHune temnepatypbl B KOHType 'BC

PerynvpoBaHue Temnepatypbl B KOHType [BC ocywectsagerca nprvbopoM C  MOMOLLbLO
PEryMPYrOLLEro KaanaHa no ycraBke T e, 3a4aBaEMOW MOJb30BATENEM MPU MPOrPAMMUPOBAHNN
npubopa:

T3ap.rec — Tpebyeman Temnepatypa TenaoHocuTens B cucteme [BC.

Cuctema paboTaeT Mo pPeryampoBaHUIO TemnepaTtypbl Nojaun, Koraa TemnepaTypa BOAbl B
obpaTHOM TPpybOMNpPOBOAE HUXE, YeM 3a/laHHas TeMnepaTtypa Boabl 3aa.Tobp. Ecin Temnepatypa
BO/lbl B 0OpaTHOM TPyHOMPOBOAE BblilE TeMnepaTypbl 3aZaHHOM, Torda cMcTeMa OPUEHTUPYETCS Ha
TeMnepatypy 0bpatHon BoAbl. CUCTEM CUMTAET MPUOPUTETHBLIM TEMMepPaTypy BOAbl B OOpPaTHOM
TPYOONPOBOAE A0 TEX MOP, NMOKa TemnepaTypa BOAbl B MoAaroLLeM TPYOONpPOBOAE He CTaHET Bbille,
ueM 3a/laHHas Temneparypa Bo/b!.

OfHaKo, Kak MpaBWoO, AaHHbIM AaTuMK TeMrepaTtypbl Ha ObpaTHOM TPYOOMPOBOAE BHELIHENO
KOHTypa cucteMbl BC € Ten100OMEeHHMKOM He yCTaHaBAMBaeTCA. B ciyvae OTCyTCTBMA AaTumka
TeMnepaTtypbl BOAbl Ha obpatHOM Tpybonposose cuctembl [BC (t5), HeObX0aMMO yCTaHOBUTBL
nepeMbluky Mexay knemmamm 28 u 23 (MpunoxeHnn b).

4 YnpaBneHune UupKyAaLUOHHbIMU HacocaMu

[epekatoyeHme UMPKYNALUMOHHbBIX HACOCOB MPOUCXOAUT B CAEAYHOLMX OOCTOATENbCTBAX:
1. TTo MCTeUEHMIO 7-MM YacCoB MPOMCXOAMT NEePEeKOYEHNE HACOCOB OCHOBHOTO Ha PE3epBHbLIN M
HaobopOT.
2. 110 nepenasy AaBaeHNA.
B pazaene «M3mepeHHble 3HaueHua» B /1K A0/XKHO 3HaueHue P2 otamyatscd ot P1(P2>P1) Ha
AP (perynmpyeTcs BPYUHYHO, BbICTaBNAETCA MO TPeOOBaHMIO 0bbekTa, No ymondanmto 50 klla). Mpw
3HaueHun O klMa, MNJIK byaeT nrHopmpoBaTh Nepenaj AaBaeHs.

B cayyan HeCcoOTBETCTBMA [AAHHOTO YCNOBMA BO3HMKHET asapwua, B CNEACTBUM  Yero
A MNPONCXOANT NMEPEK/IFOYEHME HA PE3ePBHbI HAacoC. ECin B TeyeHnn 8 cek. He MPOU3OMAET
nepenaja JaBieHVd, aBTOMaTMka MOAYMAeT, 4to paboyero Hacoca HeT WM BbICBETUT Ha [1JIK
MHAMKALMIO 06 OWwmbKe Hacoca W BKNKOUMT pe3epBHbIn. [laHHaa owmbka cama He NNKBMAMPYETCA
MOMeHTaNbHO. [laxe ecv aBaeHme yCTaHOBMUTCA COMNACHO YCIOBMKO HOPMabHOM paboThl, OwmbKa
OCTaHeTCA. Takyto OWnbKy HeObBXOAMMO CHMMATb BPYUHYHD. 3TO MOXHO CAenaTb Yepes3 pasen
CuctemHble napameTpbl — Yac. nmosc. Takke aBTOMatMka cCama COpacbiBaeT aBaputo Mo
ncTeyeHnto 12 yacoB. ANbTePHATMBHbBIM BapuaHT — nepesarpy3uts [J1K.

3. o Tepmoperne.

Ecam Tepmopene OTKAKOUMT OAMH HACOC, TO BKAKOUMTCA BTOPOW. [1pu OTKIHOUEeHnK 06a Hacoca
BbIXOAMT Ha uHAMKaumro 11K ownbka, KOTOPYHd BO3MOXHO CHATb BPYYHYHO 4epes3 pasaen
CuctemHble napameTpbl V3MeHMB Yac. nosAc. Takke And CHATMA OWMOKM BO3MOXHO
nepesarpysnts [JIK.
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5 ®opmupoBaHMe CUrHaNoB yYNpaBaeHUA pPeryanpyrowmm
KnanaHom

5.1 AvHamunueckne napameTpbl peryaaropa

YnpasneHue kaanaHamu (KOHTypa OTOMaeHuA 1 KoHTypa [BC) npousBoOAMTCA OAMHAKOBbIM
WMPOTHO-MMMY/IbCHBIM ~ CMOCOOOM MO HE3aBUCMMbIM  MPOMOPLIMOHANBHO-MHTErPAbHO-
moodeperHLmansHbiM (ML) 3akoHam peryavposaHuA.

AvHamumyeckune napametpsl Hactponku MNAA-perynaropa:

Bp.aemn — Bpema AeMndrpOoBaHna, OnpesenaeT Bpema yCpeaHeHA 3MePAEMbIX MapaMeTpos;
Bpemsa 06 — nocTtoaHHan BpeMeHn 0bbekTa;

Bp.BO3a — napametp onpegender AMTENbHOCTb BO3AEUCTBMA YMNPABAAROLLErO WMMMyabCa Ha
PETYNMPYHOLLMIA KNanaH.

Ynp. TY/Ynp. TBC — pexumbl ynpasaeHWda knanaHom cnctemsl otornenna/IBC, (0-asTo,
1-3akpbITVe, 2—0TKpbITHE, 3...90-be3aelicTBME)

Utu 0-100/Ugw 0-100 - ynpasnarollee BO3AEUCTBME, MNPWU  WCMONB30OBAHWW  KnanmaHa C
yrnpasaeHnem 0-10B.
[MponssoanTenem yCTaHaBAMBArOTCH napameTpsb| HaCTPOWKM M A-perynatopa,

obecneunBatoLme HopManbHbIM MPOLECC peryanpoBaHusa And BONbLIMHCTBA CUCTEM OTOMAEHUA U
BC. YTOuHeHWe 1 KOpPPEeKTMPOBKa 3HauYeHWM NapaMeTPOB MPOM3BOAATCA MPW  Hanadke
PEryMpyroLLEro KOMMAeKca M B MPOLLeCce 3KCMayataumy. YNpPOLleHHas MeTOAMKa HaCTpOViKM
OnrcaHa HUXe.

5.2 PekoMeHpauma no HacTpoike AMHaAMUYECKUX NapamMeTpoB peryastopa.

[Nepes HauanoM HaCTPOMKM CledyeT BblBECTU CMCTEMY M3 PaBHOBECWA, BbIHYANTL KONEHATLCS,
YBE/MUMB BpPEMA BO3AEMCTBMA A0 MakcMMyma (cneayer ybeamTbca, YTo 37O 6e30MmacHo And
TEXMPOLLECCa) M ONpesenUTb AOMONHUTE IbHbIE MapaMeTPbl:

Mepwnopg konebaHwni (T) — Bpems, B TeUeHWe KOTOPOTO KaanaH NpOou3BOAMT OAHO KonebaHue npwm
PErYNMPOBaHMN 0bbeKTa.

MNepwoa koneGanmi, T

X Yacrora koneGaHuii
b

mm@;aneew{:: i /\ / \ /
NAVAAVEAVER

Bpemsa pabotbl npuBoaa (tnp) — Bpemsa, KOTOpoe TpebyeTca NPuBOAY, YTODObI Mepentn w3
OTKPbITOrO COCTOAHMA U 3akpbiToe (LomKHO ObiTb HamMCaHO B MacnopTe WMAM Ha WWAbAMKE
YCTPOWCTBA).
HacTpoiKy AnHaMMYeckmx napamMeTpoB PeKOMEHAYETCA MPOV3BOANTL CNeAyHOLLMM 0OPa3oM:

1. 3apatb Bpema obbekta (MpPMbAM3MTENBHO 6O0Mble B 2-3 pa3a 4Yem nepuos KonebaHmi):
t06=2..3*T

2. Onpenennts Bpems BO3AENCTBUA. BbiCTaBMTb NapameTp «Bp. BO3a» npnba. MeHblwe B 5-6 pas3,
ueM Bpems pPaboTbl MPMBOAA ANA MPUOAM3IUTENBHON HaCTPOWKK (tBO3a=tnp/5..6). Jna Gonee
TOYHOW HACTPOMKM CnedyeT YMeHbLUaTh 3HaYeH1e B Ba Pas3a, ONpeaenss NpuemMnemyro BeanumHy
MHTEPBaNA, B KOTOPOM paboTaeT 0ObEKT, a 3aTeM NPOV3BOAMTL MEHbLLINE M3MEHEHMA A0 KOHUEHOTO
pe3ybTata.

Y= —

T
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3. [poBepuTs pesyabtat. [na cuctem TenNoCHabXeHWA BeMYMHa NepeperyavpoBaHna MOXET
CUMTaTbCA HOPMaIbHOM, eCNM OHa cocTaBaseT NpnbansmtensHo 5-10%, ana cuctem MBC ao 30%,
MOCKOAbKY cucTemMa bonee BbICTPOAENCTBYOLLLAA.

Bpema aemndvposanva 3agate npubamsutensHo B 10-20 pa3 mMeHblle BpemeHu obbekTa
(tzemne=106/10..20). [TapameTp onpenender MAaBHOCTb PEryaMpPOBaHNA, MPU €ero yBeanuyeHuu,
perympoBaHme ByaeT MPOUCXOANTb «TIaBHEE», HO MNPV 3TOM BPEMA PeakuMm ynpaBaaroLLero
CUTrHasa TOXeE YBENUUNTCA.

5.3 Pexxumbl ynpaBneHua npuBojamMun KianaHoB.

CurHan ynpasieHna KnanaHaMmy MOXHO CHOPMMPOBATL BPYUHYHO (Hampumep, AN NpoBepku
COCTOAHMA CUCTEMbI MO MECTY). [TONOXeHMA KnanaHa OCyLLEeCTBAAETCA C MOMOLLBKO MapamMeTpOB
«Ynp. TY» ana koHtypa otonnenua un «¥Ynp. IBC» ana TBC (B MeHto «KoHTyp Tenna -
Mapametpbl MNA>).

Ynp. TY - pyyHoe yrnpasaeHme KnanaHoM CUCTEMbl OTOMIEHUA;

¥np. 'BC — py4yHoe ynpasneHue knanaHom cncremsl BC;

B pe3ynbTrate MOXHO BblOpaTh 4 COCTOAHNA NPUBOAOB:
0. ABTOMATUUECKMIA PEXMM PabOTI.
1. CurHan Ha 3akpbiBaHWe KnanaHa.
2. CWrHan Ha OTKpbIBaHWe KaanaHa.
3. be3gencreme npmsoaa.

6 Npoune PpyHKUUN
6.1 ApxuBbl

Perynatop 3anmcbiBaeT apxmBbl 3HAUEHWIM TemnepaTyp W CODObITMA COrAacHO  CLEHaPWIO.
Anckpetrzaums onpeaensetcs napameTpoM «Auckpet.» B MeHto «CUCTEMH. Napam».

6.2 Bzanmopgemnctemne co SCADA n HMI

MK B2CT-02M coemectum co SCADA cuctemamu, nosdepxveaer Modbus npotokon. [Mpu
MCMNONb30BaHWUK  cuCTeMbl  ancnetdepmsauyn HIMNO B3CT, No yMONYaHUIO Ha MHEMOCXEMY
BbIBOAATCA 5 pernctpoB (pucyHok 4). ECTb BO3MOXHOCTb BbIBOAMTL W Apyrie Modbus permcrpsl,
CMUCOK PETNCTPOB NpuBeAEH B [puaoxeHune I.

HapyxHezo Bo3dyxa
HaxMuTe KHOMKY

=p _L '._.

TEMMEPATYPA
OWMOZO mennoHocumensa

=
-

PrcyHok 4 — MHemMocxema CUCTeMbl OTOMJIEHMA
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MpunoxxeHne A. Cxema cuctembl otonsieHma u NBC

(cnpaBoyYHOE)
MNopatowmm 2
Tp;ﬁonposop, /o
1/ o &
25
o (]
O6paTHbIi 3 M PT pT PDS| G S
Tpybonposog, \ SZ 3 g
< \
H2
M2
t1 2 /0t4
/ 7
s
o O
t5 52
=
.\ Q
XonopHas N o
BOAa
—>

PucyHok A1 — INpuHuMnvansHaa cxema cnmcteMsl otorneHnd u BC

O603HaueHus:

t1 — natumk Temnepatypbl HapyXXHOTO BO3AyXa;

t2 — gatumk Temnepatypbl BOAbI B NMOAAOLLEM TPYOONPOBOAE CUCTEMBI OTOMNEHNS;
t3 — gatumk Temnepatypbl BOAbI B 0OPaTHOM TpybONpOBOAE CUCTEMbI OTOMNEHUS;
t4 — patumk Temnepatypbl BOAbI B NoatoleM TpybonpoBose cncrems! [BC;

t5 — gatumk Temnepatypel BOAbI B 06paTHOM Tpybonposoae cnctems! [BC;

M1 — 371eKTPONPUBOA PETYNMPYOLLErO KaarnaHa CUCTEMbl OTOTIEHUS;

M2 — 371ekTpONPUBOA PErympyroLero kaanaHa cucremsl [BC;

H1 — unpkynauUmMoHHbIM Hacog;

H2 — LumMpKynaUmMOHHBIM HAacoC;

PT — natumkun pasneHms;

PDS — patuvk nepenaja AaBneHUA.

[aTuvik TemnepaTypbl Hapy>XHOro Bo3ayxa (t1) pekomeHayeTcs ycTaHaBAMBaTb B MecTax,
KOTOpble 3alMLLEeHbl OT MPAMbBIX CONHEYHbIX yYel U BeHTUAMpPYyeMble. T.K. B 3MMHIOO
ACHyto, 6e3 BeTpAHytO MOrofy TeMnepaTypHbI AaTuMK MOXET Harpetbcs U Oyaer
peryampoBath Temna0 He KOPPEKTHO.
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MpunoxxkeHue b. Cxema nogknroueHus npmbopa

Lo
Aty Arsc
(o]

19120121122]23

o |2
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PrcyHok B.1— CxeMa NOAKNFOUEHNA BEPXHEN KNEMMHOW KONOAKM

20 Knemma (Aty) — aHanorosbI CMrHan Ha

3/1. NIPVIBO/, CUCTEMbBI OTOMNEHMS;

22 Knemma (Argc) — aHanoroBbI cCUrHan Ha
cnctemy BC;

23 Knemma (GND) — 3a3emneHue,

24 Knemma (t1) — gatumk tTemnepatypel
HapYy>XHOro BO3/4yXa;

25 Knemma (t2) — aatumk temnepartypebl
MOAaroLLEN BOAbI CUCTEMbI OTOMNEHNS;

26 Knemma (t3) — aatumk Temnepatypsl BOAb! B
obpaTtHOM TpyHOMPOBOAE CUCTEMbBI OTOMIEHWS;
27 Knemma (t4) — aatumk Temnepatypsl BOAb! B
noaarouiem Tpybonposoae cncrembl [BC;

28 Knemma (t5) — aatumk temnepatypbl BOZbl B
obpatHoM TpybonpoBoae cuctemsl [BC;

14

29 Knemma (t6) — faTumK AONOAHUTENBHOM
TEMMNEpPaTypsbl;

30 Knemma (PT) — aatumk paBneHms;

31 Knemma (PT) — aatumk aaBnexHua P2;

32 Knemma (DI0) — pene naneHna (aBapuis
CYXOro X0Aa);

33 Knemma (DI1) — pene nepenasa
pasneqHmsa (P1-P2);

34 Knemma (DI2) — pene nepenasa
LlaBNeHVA (aBapuAa AB1ratens),

35 Knemma (DI3) — tepmopene;

36 Knemma (DI14) — tepmoperne.
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PrcyHok B.2 — Cxema NoAKAHOUEHMA HUXKHEN KNEMMHOWM KONOAKM

Knemma 7 — 3aKpbITie peryampyowero KnanaHa CMCTeMbl OTOMNEHNS;
Knemma 9 — oTKpbITUE peryvpyroLwero knanaHa CMcTeMbl OTOMNEHNSA;
Knemma 10 — 3akpbiTve peryampyrollero knanaHa cnmcrems [BC;
Knemma 12 — oTkpbITME peryampyrollero knanaHa cncremsl [BC.

M1 — 371eKTPONPUBOA PETYNMPYHOLLErO KaanaHa CUCTEMbI OTOMIEHUS,
M2 — 371exTponPMBOA PEryampyroLLero kaanaHa cnmctemsl [BC;

H1 - nacoc T,

H2 — Hacoc 2;

KMT1, KM2 — kaTylwku MarHuTHOro nyckatens (KOHTakTopbl).
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MpnnoxxeHune B. Nporpammmupyemsbie napameTpsbl

Tabavua B.1 - [NporpaMmumpyemble NapameTpsl cLieHapma

O603HaueHne KommeHTapumn EAuHNLbI ,Cl,mana3o‘|:| 3Hauetve o
U3MEpPEHUA |3HAUYEHUN | YMONYAHUIO
KoHTyp TennonotpebneHus

3aa.Trox 3aZaHHas TeMnepatypa BOAbl o i PacUeTHOR
Ha noarollemM TpybonpoBose

Temnoa Temnepatypa BOAbl MOAAMOLLETO o i ViamepeHtoe
TPyHONPOBOAA
3

3aan.Tobp SAGRRAn TEMIEPSTYPS °C - PacyetHoe
obpatHoro TpybonpoBoaa

Tem.06p Temnepatypa BOAbl B 06paTHOM °C i ViamepeHHoe
TpybonpoBoAe
MVHWManbHaa Temnepatypa

Tob. aBp BOZbl B OOPaTHOM °C 10...40 20
TpybonpoBoAe

OwnbKa Owmbka paccornacoBaHna i PacueTHOe
(3aa.Tnog- Tem.nopa)

TeM.BHeL Tenneparypa PRELIRETO °C - PacuetHoe
BO3/yXa

lpadpuk T.nogaum |paduk Tnogaum 3agaHHOMK

Teew ] 3Haquvle TOYKM T Ha oCK °C 40,20 0.0
BHELUHEM TeMnepaTypbl

Troa 3HaueHue Toukm 1 Ha ocm °C 50.. 80 5>
TEMMNEPaTypPbl NOAAUM

Tanew 2 3Haquvle TOYKM 2 Ha OCK oC 60..0 57
BHELWHEM TeMnepaTypbl

Tnoa? 3HaYeHMe TOUKM 2 Ha oK oC 50..100 30
TEMMNEPaTypPbl NOAAUM

3anTron 3asaHHada TeMnepaTypa BOAbl B °C i PacueTHO
noaaroliem TpybonpoBoae

paduk T. o6bpaTtH |Fpaduk Tobp. 3agaHHOM

Temmin Touka MVHWMYMa BHELLHEW o 40,20 19
TEMMNEPATYPbI

Tob.min Touka MVH1MYMa TemnepaTypb| o 50..80 30
B 0ObpaTHOM TpybonpoBoae

e Touka MakCrMyma BHELHeN o 60..0 40

TEMMNEpaTypsbl
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[poaonxeHne Tabanupl B.1

O603HaueHune KommeHTapumn EAnHLb ﬂ,mana3ot| 3Havenme o
U3MepeHna | 3HaYeHUN | YMONYAHUIO

Touka Makcnmyma

Tob.max TEMMNepPaTypbl B OOPaTHOM °C 20...80 62
TpyHOMpPOBOAE

3a4.T06p 3aZlaHHas TeMnepatypa BOAbl B o i PacuerHoe
obpaTHOM TpybonpoBoae

YacoBas YacoBasa komneHcauus

KOMMeHcaums (paboune/BbIXOAHbIE AHN)

Pabouune aHun

Hau.komn Hauano komneHcaumm yac 0..255 18

KoH.komn KoHeL, koMneHcaumm yac 0..255 53

3Hay.kOM 3HaueHMe KoMneHcauym °C -20..20 -1

BbixogHble gHU

Hau.xomn Hauano komneHcauymm yac 0..25,5 0,7

KOH.kOMM KoHeL, komneHcaumm yac 0..25,5 23,9

3Hay.kOM 3HaueHMe KoMneHcauym °C -20..20 1

Bpema./lB Bpema pabotbl ABuratend Yac 1,0..52..7 10

Mapametpobl ML, | AJuHamunuyeckme napameTpbl peryasaropa

Bp.amnao Bpema gemnorpoBaHmA MC 0,5..26 20

Bpew. o6. MocToAHHaa BpemeHn obbekTa e 50..3000 400
yrnpaBneHus

Bp.sBO34 KosdpdrumeHT ycuneHmsa MC 10...200 35
PyyHoe ynpaBneHue kaanaHoM

ynp. TY. cuctembl  otonnenHunda:  0-ABTO; 0..3 (255) 0
1-Otkp; 2-3akp; 3-Dukc.
Ynpasadrowlee  BO3AENCTBME,

Utu 0-100 MNPV MCNONb30BaHWMK KnanaHa ¢ |% 0-100 0
ynpasneHmem 0-10B

T 06. a8p ABAPAVIHER TEMNEpaTyPa °C 10..39.9 19.9

obpaTtHOM BOAI
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[poaonxeHne Tabanupl B.1

O603HaueHune KommeHTapumn EAuHNLbI ﬂ,mana3ot| 3Havenme o
U3MepeHna | 3HaYeHUN | YMONYAHUIO
KoHtyp N'BC

T3a4.rBC Temnepatypa BC 3apaHHan °C 5..90 55

Tem.rsc Temnepatypa BC °C - V3mepeHHoe

3aa.Tobp BaAaHHaﬁ reMnepatypa °C - PacyetHoe
obpaTtHol Boabl [BC
- o

Trec.06p emMnepatypa obpaTHOW BOAbI o i ViamepeHtoe
BC
Pa3HOCTb 3a4aHHOM 1

Ouwmnbka M3MEPEHHOWN Temnepatyp °C - PacyetHoe
nosaun.

lpaduk Tobp. MNMapameTpbl HacTponkn

3af,@aHHOM perynatopa

Termin Touka MVHMMYMa BHeLLHel o 40,20 0
TEMMNepPaTypbl

To6.min Touka MVHWMMYyMa 0BpaTHOM °C 50.. 80 60
TEMMNEPaTypbI

S Touka MakCrMyma BHeLHeN °C 60..0 57
TEMMNEPaTypbI

To6.max Touka MakcrmyMa obpaTHOM °C 50..80 6
TEMMNEPATYPbI

3aa.Tobp SaAaHHa}j reMneparypa °C - PacuetHoe
obpatHOM BOAbI

Napametpe! MAZ AunHamunueckmne napameTpbl
perynatopa

Bp.amno Bpema aemMnprposaHmA MC 0,5..26 10

Bpem. 06, [MocTOAHHaA BpemeHn obbekTa e 10..3000 100
ynpasaeHus

Bp.so34 KO3pPULIMEHT yCnaeHus MC 0,5..200 5
PyuHoe ynpasneHume kianaHom

Ynp. IBC. cnctemsl [BC: 0-Agto; 1-Otkp; 0..3 (255) 0
2-3aKp; 3..255-Oukc.
YnpaBadrolLlee BO34ENCTBME,

Ugw 0-100 NPV UCNOBb30BaHMM k1anaHa ¢ | % 0-100 0

ynpasneHmem 0-10B
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OkoHuaHKme Tabanupl B.1

| e s
N3mepeHHble 3HaveHuA

TeMm.BHeL TemnepaTypa BHeELHEero BO34yxa °C - V3mepeHHoe
Tem.noz Temnepatypa nozauu °C - V3mepeHHoe
Tem.06p Temnepatypa 0bpaTHOM BOAbI °C - V3mepeHHoe
Tem.rsc Temnepatypa BC °C - V3mepeHHoe
Trec.obp Temnepatypa obpatHot Boabl [BC  |°C - V3mepeHHoe
T.pon1 [lononHntensHad tTemnepatypa °C - V3mepeHHoe
Masn. P1% [atumk aasneHms 1 % - PacuetHoe
Hasn. P2 % [atunk aaBneHms 2 % - PacuetHoe
o 1par | PHonON oG e oo .56 i
Prax. 2 bar f:;ﬂ”ea:;: ZM?BM;F;(ZHM“;HASGTZ?;’;‘ 6ap 5..56 16
[asn. P1kPa |[aBneHne 10 Hacoca UE) - V3mepeHHoe
[asn. P2 kPa  |/[laBneHme nocne Hacoca UE) - V3mepeHHoe
P1-P2 (kPa) Nepenas AaBneHnd kla 0..255 50
Ty |SoTOOPOCHTIT B iAo S0 | 2
Kop. TsH. PyuHasa koppekTrmpoBska tey °C -12..12 0
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MpunoxxeHue I. Tabanua perncrpos

Tabavua 11— Tabamua perncrpos

O603HaueHue B

Perncrpbli O603HaueHmne([losscHeHne
ckpunTte

30001 Tout TsH, °C TemnepaTypa BHELIHEro BO3/4yxa

30002 Tooc Troa, °C Temnepatypa NOAarOLLEro TEMNOHOCUTENS.
OTonneHve.

30003 T Tobp, °C TemnepaTtypa 06paTHOroO TeMNOHOCUTENS.
OTonneHve.

30004 Tgws Trec, °C  [Temnepartypa nogatowiero tennoHocutend. [BC.

30005 Tobg Trec.06p, °C [Temnepatypa obpartHoro TennoHocutens. IBC.

30006 oo Tnoasas, °C 3aZaHHada TeMnepatypa noAaroLlero
TENIOHOCUTENS.

30007 - Tobp.2aa, °C 3asaHHasa TeMnepatypa 0bpaTHOro
TENIOHOCUTENS.

30008 - Trec.3an, °C 3aZaHHada TeMnepatypa noAaroLlero
rennoHocutend. IBC.

30009 oo i PaccornacoBaHume no Temnepatype nojauu
OTOMNNEHNS

30010 oo i PaccornacosaHve no temnepatype obparku
OTOMIEHNA

30011 Epg - PaccornacoBaHue no temneparype nogaun BC.

30012 Eog - PaccornacoBaHume no temnepatype obpatku [BC.

30013 Ao0 - Ynpasnernue 0-10B otonnerHne

30014 Ao - YnpasneHue 0-10B [BC

30015 ort i PaccornacosaHve Ha Bxoze I/, peryndatopa no
OTOMNEHNHO

30016 o i Tpexno3nLMOHHOE YyNpaBaeHNe KaarnaHoMm
otornenms (-1, 0; 1)

30017 o i PaccornacosaHue Ha Bxoze I/ peryndtopa no
[BC

30018 2 i Tpexno3numoHHoe ynpasneHue knanaHom BC (-
1, 0; 1)

30019 Toba - Temnepatypa obpaTHas aBapviiHas

30020 Zobg - 3azaHHaa TeMnepatypa obpatku BC

OO0 «HIMO B2CT»
634009, r. Tomck, yn. MensHuuHadg, 4. 45a
Ten.: (3822) 400-733
E-mail: info@npowest.ru
www.npowest.ru
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