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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 MPOUCXOAMT PeryavMpoBka TeMnepatypbl 0OpaTHOM BOAbI, AN M3bexaHus LWTpadpos OT
SHEPrOCHabXXatoLWMX OPraHm3aLmii.

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
yaydlensl. [lata nocneaHen pesakummy pykosoactsa: 19.05.2025 roaa.

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

[Ana obHoBNeHWs Npmbopa A0 NOCAeAHEN BEPCUMM CLEHAPMA MOXHO 0bpatmTbCA B CyXOy
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
TPyOONPOBOAE, M3MEPAEMOM AATUMKOM Tros KOHTPOAMPYETCA TemnepaTypa OOpaTHOM BOAbI,
M3MEPAEMOMN AATUMKOM Toep, ANA TOTO UTODLI OHECneuUnTh 3aLUMTYy CUCTEMbI OT MPEBbLILEHNS ero
HEeLOMYCTMMOrO 3HaYeHNA TemnepaTtypbl 06PaTHOM BOAbI B KOHType BC.

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 PerynnpoBaHue TemMnepaTypbl B KOHTYpe OTonieHus

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 — 3aKkpbltve peryampyrowlero knanaHa 7 — paboTa pe3epBHOrO  LMPKYNALUMOHHOTO
OTOMNEHNS; Hacoca oTornaeHns;
2 — OTKpbITME perympyrolero knanaHa 8 — aBapua pPe3epBHONO  LMPKYNALMOHHOIO
OTOMNEeHNS; Hacoca OTOMNeHUA;

3 — 3akpbITre peryampyrowero knanaHa [BC;, &= unHavkatop pabotsl M/1K;
4 — OTKpbITVE peryampyrollero knanaHa BC;,  &A— obuwian aBapus;

5 — pabora ocHOBHOrO uMpkyaaumMoHHoro RX/TX — npuem/nepesava AaHHbIx yepe3 COM
Hacoca OTOMNeHus; nopT

6 — aBapMa OCHOBHOMO LMPKYAALUMOHHOIO
Hacoca OTOMeHNS;

MpumeuaHne: A- 0606LleHHas aBapud, GOPMUPYETCA CKPUMNTOM YMNpaBAeHWs, BHelUTaTHas
aBapus;

2.2 YnpaBneHue

YnpaBneHne npuMOOPOM  MPOM3BOAMTCA  MPYM  MNOMOLLM  CEHCOPHbIX/HAXMMHBIX  KHOMOK,
PACMONOXEHHbIX Ha AMLIEBON NaHeu nprbopa.

Mpv Noaaue HanpsxeHUa NUTaHMa Ha NpUBOopP Yepe3 5 cekyH/ Ha AMCraee NOABASETCA MNaBHOE
MEHHO (MO YMOYaHMIO — C OTODBPaKEHVEM TEKYLLErO BDEMEHM U AHA HeAeNu):

CeHCOprIe/HEDKVIMHble KHOMKW yrnpaBieHna MMeroT cieyrollee q)yHKLl,I/IOHaIIbHOG Ha3Ha4yeHne:

— TrOPW30HTaNbHbIM Mepexo/ Ha3aj, Mo pa3denam T[NaBHOrO MEHK, TOPW30HTa/bHbIN

YV |nepexos no nyHKkTam B npesenax Bbi6paHHOrO pasaena. VI3MeHeH e 3HaueHms BbIBpaHHOrO
napamMeTpa B CTOPOHY YBENUYEHME,

— TOPW30HTaNbHbLIM Mepexo Bhnepesa MNo pasfeNam NaBHOMO MEHH), FOPW30HTa/bHbIM
/\  |nepexoa no nyHKTam B NpeAenax BbibpaHHoro pasaena. MsMeHeHue 3HaueHna BbIbpaHHoro
napameTpa B CTOPOHY YMEHbLUEHMS,

Av — OAHOBPEMEHHOE HaXXaTue: BepTI/IKaJ'IbeIVI rnepexoa mn3 pasaesa B MyHKTbl, BXO B PEXMM
N3MEHEHNA 3HaYeHNA NapaMeTpa N COXpaHeEHME JaHHbIX N3MEHEHMN.




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 HaMpaB/ieHWe MepemelLeHusa 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 OCYLLECTBAAET BO3BPAT B [1aBHOE MEHH0, eC/IM Mocae Bbibopa Nroboro
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 M3MEPEHHBIX 3HAUEHNN.

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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(Tekywee 3HayeHue)

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

2.4 YacoBasa KkomneHcayusa

B npubope npenycMOTpeHa BO3MOXHOCTb MEPEBOAA CUCTEMbI OTOMAEHMA B CMeLManbHbIN
PEXMM YaCOBOM KOMMEHCALWMK, KOTOPbIA MO3BONAET CABUHYTb BBEPX WM BHW3 TEMMEPATYPHbIN
rpaduK yCTaBkM TemnepaTypbl TEMAOHOCUTENS B MoAaroweM Tpybonposoae otorieHns (Mpaduk
nojauv) ANA COKPaLleHWAa noTpebneHusa TenmnOBOW SHEepPrMm B Mepmoabl, KOraa 3TO AOMNYCTMMO
(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 — 3HayeHKe TemnepaTypbl KOMMeHCaLmm, HacTpaneaeTca B AnanasoHe ot -20 go +20
°C.

2.5 Moppep>xaHne TemnepaTtypbl 06paTHOM BOAbI

Mpn  peryampoBaHuu TeMnepatypbl B KOHTYpe OTOMAeHWs npubop OAHOBPEMEHHO C
TEMNEPaTYpOr BOAbI B NMOAaOLLEM TPYOONPOBOAE KOHTPOAMPYET M TemnepaTypy 06paTHOM BOAbI,
BO3BpalllaeMOW B TEMIOLEHTPaNb, ObecneynBas 3allmTy CUCTEMbI OT MPEBbILEHVA et0 3a4aHHOMO
3HaueHna T oep.

[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)

ATo6p; °C

62,6

max
T o0bp

Tsa,u,.o6p

45,4

min
T 0bp

27,1 -1,9

>

max min o
T BHEL TBHeLu T BHEwWw 0 THapymr C
(TeKyluee 3HaYeHune)

PucyHok 3 — OnpeaeneHne 3aaHHON TemnepaTtypbl 0OpaTHOM BO/Ab! CUCTEMbI OTOMIEHNS

[aHHbI TEMMepaTypHbIv rpadyik 3a4aeTCa AByMA TOUKaMM C KOOPAMHATAMW:
TBH.Min — MUHVMYM TEMAEPATYPbl HAPYXXHOTO BO3AYyXa;

Tobp.min — MYHMYM TemnepaTypbl OOPATHOM BOAbI;

TBH.Max — MakCMMyM TEMMNEPATYPbl HAPYXHOTO BO34yXa;

Tobp.max — MakcMyM TemnepaTypbl OOPaTHOM BOAbI.
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Ecan B mpouecce paboTtbl Temnepatypa OOpaTHOM BOAbI MO KaKOM-IMOO MPUUMHE MPEBLICUT
3HaueHue T 66p, BBIUMCNEHHOE MO rPpaduky (PUCYHOK 2.3), TO TPMHBOP NePEBOANT CUCTEMY B PEXMM
3alUMTbl OT Neperpesa BOAbl, YTO Obl HACOCHI HE TOHAMM M3bbITOYHOE Terao. [1pu 3TOM Nprbop
MPepbIBaET peryimpoBaHme TemnepaTypbl B KOHTYPE OTOMIEHMS MO YCTaBke Thos W, ANA CHUXEHUA
3aBbIWEHHOM Toep, HAYMHAET 3aKPbIBATb PErYAMPYHOLLMIA KNanaH.

Taknm 0b6pa3oM AaTumnk paboTaeT no AByM napameTpam (YCAoBUsAM):
T-0e: ec/n Temnepatypa 06paTHOrO BOAOCHABXEHUA Pacronaraerca Ao T esp, TO CUCTEMA MOAAET
ropsuyro BOAY;
2-0€e: ec/vi Temnepatypa 06paTHOrO BOAOCHAGXEHNA CTaHOBUTCA BbilLie T osp, TO CUCTEMA NEpecTaéT
NoAaBaTh ropAYyro BOAY, TEM CaMbiM OMyCKaeT TeMnepaTtypy B 061acTb 40 T osp W HUXE.

2.6 ABapuiiHble cnTyauum

B npubope Takkxe npeaycMOTpeHa aBapuiiHaa ycTaBka TemnepaTypbl 06paTHoW BoAbl (KOHTYp
TennonoTpebnenns), pasHaa 20 °C. Ecam BbinonHaerca ycnosue Tosp < Togp. asap, MPMOOP
BblpabaTbiBaeT YNpaBaAtoLLmMe CUrHabl Ha OTKPbITME peryvpyrowero knanaHa. [locne Bo3spata
TeMnepatypbl  Toep B AOMYCTUMblE Npeaesnbl Npubop NepexoamT B PEXMM  HOPMasbHOro
PErympoBaHuA.

Tob6.aBp — aBapuiMHas TemnepaTtypa 0bpaTHOM BOAbI.

Oukcauma asapun «Cyxoit xoa» (dry) NPOMCXOANT B TOM CNyYae, eCV B CUCTEME HET BOABI.

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

Ana T1Oro 4tobbl MHAMKATOP OOLlei aBapum & He 3aropanca npv NepBOM  BKIHOYEHMM
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.

Cucrema paboTaeT MO peryampoBaHMIO TeMnepaTypbl NOAayM, Koraa Temnepartypa obpaTtHOM
BOAbI HWMXeE, YeM 3aZaHHaa TemnepaTypa OOpaTHOW BOAbI 3aaToép. ECAM TemnepaTypa obpaTHOM
BOAbI Bbllle TemnepaTypbl 3aJaHHOM, TOrAa CMCTEMa OPUEHTUMPYETCA Ha Temnepatypy ObpaTHOM
BOAbl. CMCTEM CUMTAET MPUOPUTETHLIM TEMMNEePaTypy 0BPaTHOM BOAbI 4O TeX MOp, NMoka Temnepatypa
NOAauM He CTaHeT Bblle, Yem TeMnepatypa 3ajaHHas.

OfHaKo, Kak MpaBwaoO, AaHHbIM AaTUMK TeMmnepaTtypbl Ha 0bpaTHOM TPyOONPOBOAE BHELIHErO
KOHTypa cnctembl [BC ¢ TeNNOOOMEHHMKOM He yCTaHaBvBaeTca. B cnyvae OTCyTCTBMA AaTyumka
Temnepatypbl 0bpatHoi BoAbl cucteMbl [BC (t5), HEOBXOAMMO YCTaHOBWUTL MEPEMbIUKY MEXAY
knemmamm 28 un 23 (MpunoxenHum b).

4 YnpaBneHune UUpKyAaLUOHHbIMU HacocaMu

[epekatoueHme UMPKYNALUMOHHBIX HACOCOB MPOUCXOAUT B CAEAYHOLMX OOCTOATENbCTBAX:
1. TTo ncTeueHWto 7-M1 4acoB NPOUCXOAUT NEPEKIHOUEHME HACOCOB OCHOBHOIO Ha PE3EPBHbIA U
HaobopOT.
2. 110 nepenaay AaBAeHNA.
B pazaene «M3mepeHHble 3HaueHua» B /1K 40/XKHO 3HaueHue P2 otanuatsea ot P1(P2>P1) Ha
AP (perynmnpyetca Bpy4HyHO, BbICTaBAAETCA NO TpeboBaHMIO 0bbekTa, No ymondaHmto 50 kla).

B cnyyam HeCcooTBeTCTBMA [AAHHOTO YCAOBMA BO3HWKHET aBapudA, B CNEACTBMM  Yero
A MNPOMCXOANT NEPEKIFOYEHNE Ha PE3EPBHbIM HACOC. ECan B TEUEHWUM 7-MM YacOB NPOU30OMNAET
ONATb Mepenaj AaBNeHnA, aBTOMaTMKa MOAYMAET, UTO Paboumx HaCOCOB HET 1 BbICBETUT Ha [1/1K
MHAMKaLMIO 06 owmnbke Hacocos. [aHHaa owmrbka cama He NMKBUMAMPYETCA MOMEHTANbHO, AaXe
eV AaBNeHne yCTaHOBMTCA COMNacHO YCIOBUKO HOPMasbHOM PaboTbl. Takyto OWMbKY CHMMATb
HEOBXOAMMO BPYUHYIO Yepe3 pa3aen CncteMHble napameTpbl — Yac. noac 1y aBToMatvika cama
CKMHET aBapuIto Mo ncteyeHnto 12 4acos.

3. o Tepmoperne.
Ecam Tepmopene OTKIOUMT OAMH HAaCcOC, TO BKIKOUMUTCA BTOPOM, NPV OTK/IFOUEHMI 0ba Hacoca
BbIXOAMT Ha uHaMKaumro /1K owmnbka, KOTOPYH BO3MOXHO CHATb BPY4YHYHD 4Yepe3 pasaen
CuctemMHble napameTpbl 3MeHMB Yac. noAac.

10



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.aemMn — Bpema eMndupoBaHna, onpeaenieT Bpema YyCPeAHEHNA U3MEPAEMbIX MapaMeTPOB;
Bpemsa 06 — nocTtoaHHan BpeMeHn 0bbekTa;

Bp.BO3a — napametp onpegender AMTENbHOCTb BO3AEUCTBMA YMNPAaBAAROLLETO WMMMy/bCa Ha
PETYNMPYHOLLMIA KNanaH.

Ynp. TY/Ynp. BC — py4yHOe ynpasieHue kaanaHom cnctemsl otornexmna/BC.

Utu 0-100/Ugw 0-100 - ynpasaarollee BO3AEWCTBME, MNPWU  WCMONB3OBAHWW  KnanmaHa C
yrnpasaeHnem 0-10B.
[Mpon3BoamTEnem yCTaHaBNMBarOTCA napameTpb| HaCTPOMKM MNNA-perynatopa,

obecneymBaroLmMe HopManbHbIA NPOLECC PErYAMPOBaHNA ANA BONbLLIMHCTBA CUCTEM OTOMNEHMSA U
BC. YTOuHEHME WM KOPPEKTMPOBKA 3HAYEeHWM MapameTpoB MPOWM3BOAATCA NPV Hanajke
PETYAMPYIOLLErO KOMMeKca M B MpoLecce 3KCnayaTauun. YNpolleHHas MeToAMKa HacTpOMKu
onmcaHa Huxe.

5.2 PekoMeHpauma no HacTpoike AMHaAMUYECKUX NapamMeTpoB peryastopa.

[Nepes HauanoOM HaCTPOMKM CledyeT BblBECTU CMCTEMY M3 PaBHOBECWA, BbIHYANTL KONEHATLCS,
YBE/MUMB BpPEMA BO3AEUCTBMA O MakcMMyma (cneayer ybeamTbca, UTo 37O 6e30MmacHO And
TEXMPOLLECCa) M ONpeAenUTb AOMONHUTE IbHbIE MapaMeTPbl:

Mepwnopg konebaHwni (T) — Bpems, B TeUeHWe KOTOPOTO KanaH Npou3BOAMT OAHO KonebaHue npwm

PErYNMPOBaHMN OO beKTa.

MNepuon koneBanwi, T
[

mm-f;maw[:: L7 /\ / \ /
o \/ T \/21’\/3?" t

Bpemsa pabotbl npuBoaa (tnp) — Bpemsa, KOTOpoe TpebyeTca NpuBOAY, YTODObI Mepentn u3
OTKPbITOrO COCTOAHMA U 3akpbiToe (LomKHO OblTb HamMCaHO B MacnopTe WAM Ha WWAbAMKE
YCTPOWCTBA).
HacTpoiKy AnHaMMYeckmx napameTpoB PeKOMEHAYETCA MPOV3BOANTL CNeAyHOLLMM 0OPa3oM:

1. 3apatb Bpema obbekta (MpMbAM3MTENBHO 6O0Mble B 2-3 pas3a 4Yem nepuos KonebaHwi):
t06=2..3*T

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

Yacrota konebaHui

v=_

T

X
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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 PyuyHoe ynpaBsneHue npuBojgamMun KnanaHoB.

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 -
Mapametpobl MAA.»).

Ynp. TY - pyyHoe yrnpasaeHme KnanaHoM CUCTEMbl OTOMIEHUA;

¥np. 'BC — pyyHoe ynpasieHue knanaHom cuctemsl [BC;

B pe3ysbTate MOXHO BbIOpaTh 4 COCTOAHMSA NPUBO/OB:
0. ABTOMATUUECKMIA PEXMM PabOTI.
1. CurHan Ha OTKpbIBaHWe knanaHa.
2. CWrHan Ha 3akpblBaHWe knarnaHa.
3. OuKCMPOBaHHOE MONOXEHWE NPUBOAA.

6 Npoune PpyHKUUN
6.1 ApxuBbl

Perynatop 3anucbiBaeT apxvBbl TemnepaTyp: BHELUHENW, nojauu OTOonAeHWs, 0OpaTHOM BOAbI
otornnenus, nogaum [BC, obpatHon Boabl BC. [nckpetmsaums onpeaensetcsd napaMeTpoMm
«/Inckpet.» B MeH0 «CUCTEMH. Mapam».

6.2 Bszanmopgemncremne co SCADA n HMI

MK B2CT-02M cosmectum co SCADA cuctemamu, nosgepxveaer Modbus npotokon. [Mpu
MCMNONb30BaHWUK  cuUCTeMbl  ancnetyepmsauy HIMNO B3CT, No yMONYaHUIO Ha MHEMOCXEMY
BbIBOAATCA 5 pernctpos (PucyHok 6.1). ECTb BO3MOXHOCTb BbIBOAWTL W Apyrne Modbus pernctpsl,
CMUCOK PETNCTPOB NpuBEAEH B [puaoxeHune .

HapyxHezo Bo3dyxa
HaxmuTe KHOMKY

= _" "._.

TEMIEPATYPA
obpamHozo0 mennoHocumens

o
_ el

PucyHok 4 — MHemocxema crcteMbl OTornneHua
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MpunoxxeHne A. Cxema cuctembl otonsieHma u NBC

(cnpaBoyYHOE)
MogatowLmii M1 2 MopatoLmii M1 2
Tpy6onposoa & P1 Tp‘60l‘lp080,ﬂ, 8 »
I ’ = p1/ =
o X T X
53 39
ObpaTtHbIN 3 5 S ObpaTHbIit 3 5 S
Tpy6onposog, p2 Q 3 2 Tpy6onposog Q S 2
¢ \ A\
M2 M2 P2

A A |

Cuctema
BC
Cuctema
BC

XonogHas \\ M_ XonogHaa .\\ ' <]
BOAa BOAa
—> >

PrcyHok AT — Trnosble Cxembl MPpUCOeAMHEHNA CUCTEMbI OTOMAeHUA K1 [BC
O603HauyeHus:
t1 — paTumk Temnepatypbl HAPY>XHOTO BO34yXa;
t2 — patunk TemnepaTtypbl NPAMOW BO/AbI CUCTEMbI OTOMAEHMS;
t3 — gatunk Temnepatypbl 06PaTHOM BOABI CUCTEMBI OTOMIEHNS;
t4 — natumk Temnepatypbl NPAMON BOAbl cucTemsl [BC;
t5 — patumk Temnepatypbl 06paTHOM BOAbI cucTeMbl [BC;
M1 — 371eKTPONPHMBOA PErYMPYHOLWErO KaamnaHa CUCTEMbl OTOMNEHNA (KneMma 7 — «3akpbiTie»,
KnemMma 9 — «oTKpbITMEY),
M2 - snekTponpuBOA peryavpyrollero knanaHa cucremsl [BC (knemma 10 — «3akpbitne»,
Knemma 12 — «oTKpbITME»);
P1 — uspKkynALUMOHHBIN Hacoc;
P2 — unpkynauUMOHHbBIM Hacoc.

[aTuvik TemnepaTypbl Hapy>XHOro Bo3ayxa (t1) pekomeHayeTcs ycTaHaBAMBaTb B MecTax,
KOTOpble 3alMLLEeHbl OT MPAMbBIX CONHEYHbIX yYel U BeHTUAMpPYyeMble. T.K. B 3MMHIOO
ACHyt0, 6e3 BeTpAHytO MOrofdy TeMnepaTypHbI AaTuMK MOXET Harpetbcs 1 Oyaer
peryMpoBath Temna0 He KOPPEKTHO.
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MpunoxxkeHue b. Cxema nogknroueHus npmbopa

[lamyuku memMnepamypsl

191201 21|22 (23 |24 (25]|26|27|28(29 |30

S o
D;NC')
bl [N - IS == el gl NN [anl o Woal) pNoJ) fung Jenll ol [N fanly B
TIZT(ZFIZTIGCIS|TIm ||| (||| || |5
a |||z

= o

PrcyHok B.1— CxeMa NOAKNFOUEHNA BEPXHEN KNEMMHOW KONOAKM

Aty — aHaNoroBbIi CUrHan Ha cnctemy  P1— agatumnk gasneHna P1;

OTOMn/IeHNS; P2 — gatuvik gasnenua P2;

Arsc — aHaNoroBbIv curHan Ha cmctemy BGC; Di0 (knemma 32) — pene aaBneHus (aBapusa
t1 — paTumk Temnepatypbl HAPY>XKHOTO BO34yxa;  CyXOro x0A4a);

t2 — patumk  Temnepatypbl  nogaroulen Boabl  DIT (knemma 33) — pene nepenana AaBaeHMA

CUCTEMbI OTOMNEHNS; (P1-P2);

t3 — patumk  Temnepatypbl  obpatHon  BoAbl DI2 (knemma 34) — pene nepenasa AaBaeHUA
CUCTEMbI OTOMNEHWS; (aBapua asuratens);

t4 — patumk  Temnepatypbl  nozarower Boabl DI3 (knemma 35) — tepmopene M7,

cnctemsl [BG; Dl4 (knemma 36) — Tepmopene M2.

t5 — gatumk  Temnepatypbl  0bpaTtHOW  BOAbI
cncremsl [BC;
t6 — AaTuUMK AONONHUTENBHOW TEMMEPATYPbI;

Knemmbi 32-36 — anckpetHble. [aHHble KneMMbl 3aMbIKarOT/Pa3MbIKarOT KOHTAKT, MO3TOMY OHM
MOTYT ObITb MCMONL30BaHbI ANA Pa3/VUHbIX LENEN: CyXOW XO4;
TepmMopene;
BKJ1./BbIKJ. HACOCOB;
duKcauma AONONHUTENBHBIX CODBITUI.
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PrcyHok B.2 — Cxema NoaKAHOUEHMA HUXKHEN KNEMMHOM KONOAKM

M1 — 371eKTPONPHMBOA PErYMPYHOLWErO KaamnaHa CUCTEMbl OTOMNEHNA (KnemMma 7 — «3akpbiTie»,
KnemMma 9 — «oTKpbITMEY),

M2 - snekTponpuBOA peryavpyrollero knanaHa cucremsl [BC (knemma 10 — «3akpbitne»,
Knemma 12 — «oTKpbITUE»);

M3 - Hacoc 7T;

M4 — 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
U3MepeHUA |3HAUYEHUN |YMOUYAHUIO
KoHTyp TennonotpebneHus

3anThox 3aZaHHas TeMnepatypa npAMon °C i PacueTHOe
BOZb!

Tem.noz Temnepatypa nozauu °C - V3mepeHHoe

3aan.Tobp SaAaHHaﬁ reMneparypa °C - PacyetHoe
obpaTtHOM BOAbI

Tem.06p Temnepatypa obpatHol Boabl | °C - V3mepeHHoe
M

To6. asp l/IHI/II\/Ia}JbHaﬂ TEMNepaTypa °C 10..40 20
obpaTtHOM BOAbI

OwnKa Owwnbka paccornacoBaHms i PacueTHOe
(3aa.Tnoa- Tem.nopa)
-

TeMm.BHeLW eMneparypa PRELIRETO °C - PacuetHoe
BO3/yXa

lpadpuk T.nogaum |paduk Tnogaum 3agaHHOMK

TeHew ] 3HaquMue TOYKM T Ha ocu °C 40,20 0.0
BHELWHEW TeMnepaTypbl

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

Tenew. 2 3Haquvle TOYKM 2 Ha OCK °C 60..0 57
BHELUHEM TeMnepaTypbl

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

3anTron 3asaHHada TeMnepatypa npAaMon °C i PacueTHOe
BOZbI

paduk T. o6bpaTtH |Fpaduk Tobp. 3agaHHOM

Tem.min Touka MVHUMYMa BHELLHEW °C 40,20 18
TEMNEPATYPbI

To6.min Touka MVH1MYyMa 0BpaTHOM °C 50. 80 30
TEMMNEPATYPbI

TBm.max Toyka MakCMyMa BHeLUHew oC 60..0 40

Temnepatypeobl
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[poaonxeHne Tabanupl B.1

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

To6.max Touka MakcrmMyma obpaTHOW °C 50.. 80 6
TEMNEPATYpPbI

3aa.Tobp BaAaHHaﬁ reMneparypa °C - PacuetHoe
obpaTHOM BOABI

YacoBas YacoBasa komneHcauus

KOMMeHcaums (paboune/BbIXOAHbIE AHN)

Pabouune aHun

Hau.komn Hauano komneHcaumm yac 0..255 18

KOH.kOMM KoHeL, komneHcaumm yac 0..25,5 53

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

BbixogHble agHU

Hau.xomn Hauano komneHcauym yac 0..25,5 0,1

KoH.komn KoHeL, koMneHcaumm yac 0..255 239

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 gemMnorpoBaHmA MC 0,5..26 20

Bpew. 06. MocToAHHaa BpemeHn obbekTa e 50..3000 400
yrnpaBneHus

Bp.sBO34 KospdrumeHT ycuneHusa MC 10...200 35
PyyHoe ynpaBneHue kaanaHoM

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

Utu 0-100 NPy MCNONb30BaHWUK KnanaHa ¢|% 0-100 0
ynpasneHmem 0-10B

T 06. asp A\Bapunran Temneparypa °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 TEMNEPATYPS °C - PacyetHoe
obpaTtHot Boabl BC
- o

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

Ouwmnbka M3MEPEHHOWN Temnepatyp °C - PacyetHoe
noAauu.

lpaduk Tobp. MNMapameTpbl HacTponkn

3af,@aHHOM perynatopa

Termin Touka MVHMMYMa BHeLLHew 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, [ocToAHHaa BpemeHn obbekTa e 10..3000 100
ynpasaeHus

Bp.so34 KO3pPULIMEHT yCnaeHus MC 0,5..200 5
PyuHoe ynpasneHme KnanaHom
cnctemsl [BC:

Ynp. IBC. 0-ABT0: 1-OTkp: 2-3aKD: 3- 0..3 (255) 0
duikc.
YnpaadroLLlee BO34ENCTBME,

Ugw 0-100 NPV UCNOb30BaHMM k1anaHa ¢ | % 0-100 0

ynpasneHmem 0-10B
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OkoHuaHKme Tabanupl B.1

O6o03HaueHune | KommeHTapum EAuHNLbI ﬂ,mana3ot| 3Havenme o
U3MepeHna | 3HaYeHUN | YMONYAHUIO
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
[asn. P [atumk aasneHms 1 % - PacuetHoe
[asn. P2 [atunk aaBneHms 2 % - PacuetHoe
Pmax. | f‘:saﬂﬂea:;ﬂHT (BEZTEESHHM;eAeﬁiMMKa bap 220 16
[AvanasoH  v3mepeHua  AaTyumka
Prmax. 2 [laBnenHuAa 2 6ap 5..56 16
(BepxHUI Npeaen)
Hasn. P1 [atumk ganeHms 1 6ap - PacuetHoe
[asn. P2 [atunk agaBneHms 2 6ap - PacuetHoe
[enbta P [laBneHne nepBoOro Hacoca Kl'a - PacueTHoe
Henbta P2 [laBneHne BTOPOro Hacoca Kl'a - PacueTHoe
P1-pP2 Nepenas AaBneHns Kl'a 0..255 50
Tawyer | T KCTOPO cuma o onac).c S0 | 2
Kop. TBH. PyuHasa koppekTrmpoBka ten °C -12..12 0
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MpunoxxeHue I. Tabanua perncrpos

Tabavua 11— Tabamua perncrpos

Perncrpbli ObozHavenme B O603HaueHmne([losscHeHne
ckpunTte

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

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

30003 T Tobp, °C Temnepatypa 0bpaTHOro TEMJIOHOCUTENA.
OTonneHve.

30004 Tgws Trec, °C  [Temneparypa npamoro tennoHocutensa. [BC.

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

30006 Zpod Tnoa.3aa °C |3aZaHHada Temnepatypa npaMoro TENJI0HOCUTENA.

30007 - Tobp.2aa, °C 3a4aHHas TeMnepaTypa obpaTHOro
TEMJIOHOCUTENSA.

30008 - Tracaan, °C 3aZaHHas Temnepatypa nNpAMOro TeNNOHOCUTENS.
BC.

30009 - i PaccornacoBaHve no  Temnepatype  nojauu
OTOMNNEHNS

30010 oot i PaccornacosaHve Mo  Temnepatype 0bpaTku
OTOMIEHNA

30011 Epg - PaccornacoBaHue no temneparype nogaun BC.

30012 Eog - PaccornacoaHue no temnepatype obpatku [BC.

30013 Ao0 - YnpasneHue 0-10B otonnerHne

30014 Ao - YnpasneHue 0-10B TBC

30015 ort i PaccornacosaHve Ha Bxoze /[, peryndtopa no
OTOMNEHNHO

30016 g i T pexno3nLMOoHHOe ynpasneHue K1anaHom
otonnenms (-1, 0; 1)

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

30018 2 i Tpexno3numoHHoe ynpasneHme knanaHom [BC (-1;
0; 1)

30019 Toba - Temnepatypa obpaTtHas aBapuiiHas

30020 Zobg - 3asaHHaa TemMnepatypa obpatky BC

OO0 «HIMO B2CT»
634009, r. Tomck, yn. MenbHu4Hag, 4. 45a
Ten.: (3822) 400-733
E-mail: info@npowest.ru
www.npowest.ru
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