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Ilepen myckoM M 3KCILIyaTanMeH JIEKTPHYECKOT0 HHAYKIMOHHOI0 IApOreHepaTopa
«TUTAH» He0o0X0aAUMO 03HAKOMHUTBCS ¢ HACTOALIUM MACIOPTOM, PYKOBOJACTBOM I10
IKCIIyATALMU U CONMPOBOIUTEIbHON JOKYMEHTAUEH.

1. O6saacTh NpUMEHECHUSA
Nupaykuronneii  naporenepatop «TUTAH» sBIgeTcs CHIOBBIM — 3JIEKTPUUYECKUM

000pya0BaHUEM OOIIETPOMBITIUICHHOTO MIPUMCHCHUA, MIPSIMOTOYHOT'O THUIIA,
MpeaHa3Ha4YCH AJIs DKCIUTyaTalliy B Pa3JIUYHBIX OTPACIIX NPOMBIINIJICHHOCTH, B T. 4Y.:
[IuieBas npOMBIIIIEHHOCTD HedrsHas npOMBINIICHHOCTh
XuMuyeckasi IpOMBIIUIEHHOCTh Mertanypruyeckas IpOMBIIIIEHHOCTh
["opHOo00BIBatOIIAs TPOMBIIIIICHHOCTh MaimHocTpoeHue
KoxxeBenHas MPOMBIIIJICHHOCTDb TexcTunHas IMPOMBIINIJICHHOCTDb
JlepeBooOpabaTkiBaroIiasi MPOMBIIILICHHOCTh Hemnrono3n0-0OyMaxHasi IPOMBIIUICHHOCTD
dapmaneBTUYECKast POMBIIIIEHHOCTh [TapdromepHO-KOCMETHYECKAsE TPOMBILIIEHHOCTh
[Tpou3BOICTBO CTPOUTEIBHBIX MATEPHATIOB CenbCKOXO03iCTBEHHAS! TPOMBIIIIICHHOCTh
KoM6ukopMoBasi mpOMBIIIIIEHHOCTh [TonumMepHasi IPOMBIIIIEHHOCTh
[Ipon3BOACTBO NEHOMOIUCTUPOIIA ["asibBaHMYECKOE IPOU3BOICTBO
CrpouTtenbHasi IPOMBIIIUIEHHOCTh U JApyrue noTpedouTeNn napa

a TaKXKe ]Il MPUTOTOBJICHUS MPSIMBIX U OOpaTHBIX AMYJIbCUU (MCIOJIB30BaHUE Tapa B
KauecTBe BOJHOW (pa3bl dMYJIbCHil), OapOOTHUPOBAHUSA >KUIKOCTEH, TUIPOTEPMUUYECKOMN
00pabOTKM THUIIEBBIX MPOAYKTOB M KOPMOB, CaHUTAPHO-TUTHEHUYECKOW 0O0paboTKH
000OpyIOBaHUSI U Tapbl MUINEBBIX MPOU3BOJCTB, MPOMAPUBAHUS U CYIIKH JPEBECHHBI,
MponapuBaHMsl TOYBbl B TEIUIMIAX W T[APHHUKAX, pa30rpeBa BS3KUX KUIAKOCTEH,
MOJATOTOBKY MOBEPXHOCTEN Tepes] OKPACKOM, B OOJTBHUIIAX, OTETISAX, OAHIX U MPAYCHHbIX,
MPONAPKU U Pa3orpeBa HUCTEPH U EMKOCTEM.

A BAKHO:

Hnoyxyuonnvie napoecenepamopvr «TUTAH» ne noonexcam yuwemy 6 opeanax
Pocmexnaosopa, coenacno npuxazy Pocmexnaodzopa om 25.03.2014 Nell6 (peo. om
12.12.2017) n.215 «06 ymeepowcoenuu DedepaibHblX HOpM U Npasunl 8 obaacmu
npomviuienHou 6bezonachocmu «llpasuna npomviuiienHou 6e30nacHocmu  ONACHbIX
NnpoU3800CMBEHHbIX 00BLEKMO8, HA KOMOPBIX UCNOIb3Yemcs 000pyodosatue, pabomaroujee
noo U30bIMOYHBLIM OABTICHUEM ).

nyHKm 4:

Hacmosiwyue OHII ne npumensiomcs 6 OmMHOWEHUU O0O0bEKMO8, HA KOMOPHIX
UCNOIb3Yemcsl cliedyroujee 000py0oearue noo 0asieHUeM:

2) anekmpokomivl emecmumocmoio He oonee 0,025 m3.

2. TexHnuyeckoe onucaHue
2.1. HaznayeHue naporeneparopa
[Taporeneparop AJIEKTPUYECKUI VHIYKIIMOHHBIN MapKH «TUTAH»
npousBoauTenbHOCThIO 200 — 1800 kr/mapa/gac (B ganbpHEHIIeM — HaporeHeparop),
MpeaHa3Ha4YeH I BRIPAOOTKM HACHIIIIEHHOTO Tapa Temmeparypoir max 188°C, 3a cuer
HarpeBa BTOPUYHOU OOMOTKH AJICKTPOMArHUTHOW WHTYKIIUCH.



[TaporeHnepaTop MOAKIIOYAETCS K MPOMBIIIIIEHHON CETH Tpex(}a3HOro NePeMEHHOro TOKa

C HEUTpAJIbHBIM MPOBOJIOM M IIMHOW 3a3eMJICHHUs, HOMUHAJIbHBIM Hanpsbkenuem 0,4xB,

gactotoi 50-60I'1, ¢ HOMYCTUMBIM OTKJIIOHEHHUEM HAMPSKEHUS JEKTPUUYECKON CEeTH Ha

BXOJHBIX KJIEMMax IaporeHeparopa, B mpejenax ot — 3 10 +10 %.

B maporenepatope orcytctBytoT TOHBI, 3eKTpoabl, COCY/BI MO JaBICHUEM U JAPYyTHe

O0OBEKTUBHBIE MPUYUHBI YACTOTO BBIXOJIa U3 CTPOSI MaporeHepaTopa.

Bce mnaporenepatopel TUTAH mnOaHOCTBIO aBTOMATH3UPOBaHbl M HE TPEOYIOT

MOCTOSIHHOTO MPHUCYTCTBUSA pabodero nepcoHana, Ho TpeOyeT CUCTEMHOTO KOHTPOJISI.

Bo3MOXXHOCTH aBTOMAaTUKHM IMAapOTEHEPATOPOB B 3aBUCMMOCTH OT HMX MOJACIHU, U

MO3BOJISIIOT:

e ABTomaTrHueckoe (IJIaBHOE WM AUCKPETHOE) MOJIJIepKaHue TaBJICHHE Mapa Ha BBIXOJIE
naporenepatopa 0,1 — 1,2MIIa.

e BO3MOXXHOCTh pPEryJHMpOBaHMsI CTENEHU HACBHIIIEHHOCTH Mapa, MYyTeM H3MEHEHMs
pacxona BoAbl uepe3 uHAykrop. Crabunusanus pacxoaa Boas! [TNI-perynsitopom

e KackanHoe 1 aBTOMaTH4eCKOE yIpaBJiIeHnEe pa00TON HHIIyKTOPOB.

e ABTOMAaTHYECKOE MOJJEPKAHUE TEMIEPaTypbl NPOAYKTA, C MOMOIIbIO BBIHOCHOTO
naTyuka TeMreparypsl (4-20MA) MOAKIIOYaeMOTo K TaporeHepaTopy.

e ABTOMaTHMueckas paboTa MaporeHeparopa IO 3aJaHHOW OMepaTOpoM MPOTpamMme
(paborta 1o penenTty, cocTout u3 10 MPOrpaMMHPYEMBIX ITHKIIOB).

e lHuTerpanus nmaporeHepaTopoB B aBTOMAaTHKY Pa3IMYHBIX MPOU3BOACTB (KOHTAKTHO
JUCTAaHIIMOHHO; aBapUHBIN CTOII, Nay3a B paboTe, MyCcK/cTon, pabounii cTom).

o Unrerpanus B ACY TII npennpusruii mo ceru Modbus TCP/IP u RTU(RS485).

¢ JMCTAaHIIMOHHBIN MOHUTOPHHT U yIpaBJIeHUE Yepe3 BeTpoeHHyo Web — Busyanuzaiuio
no TCP/IP (kommbroTep, cMapTdoH, U T. 11.).

e SMS-TekcToBOC OmoBelIeHre Ha SHoMepoB. [Ipu Mool aBapuu, MycKe, OCTaHOBKE,
CMEHE LIMKJIOB B PELIENITE, OKOHYAHHUE BHITIOJHEHUS pelenTa.

2.2. llpuHuun pa6oTel NaporeHeparopa

B naporeneparope riaBHbIM CHUJIOBBIM arperaToM sIBJISIETCSI HHAYKTOP, KOTOPBIM COCTOUT
U3 JBYX NapayiedbHO MOAKIIOYEHHBIX 3-X (a3HbIX CHJIOBBIX TpaHC(HOPMATOPOB,
MMEIOIIHX OOTYI0 BTOPUYHYIO OOMOTKY (KOPOTKO3aMKHYTBIN BUTOK) B BUJI€ 3MEEBUKA U3
MenHoM TpyOku. [lpm BrimroueHMM B paboOTy maporeHeparopa, IUTYHXEPHBIA Hacoc
BBICOKOTO JaBJIEHHUS MOJAET IMUTATEIbHYK0 BOAY B MEJIKOJUCIIEPCHOM COCTOSIHUM BO
BTOPUYHYIO OOMOTKY MHAYKTOpPa, CTEHKH KOTOPOM HarpeBaroTCsl OT MPOXOISIIEro yepes
Hee TOKa, 0OPa30BaHHOTO OT 3JIEKTPOMATHUTHOIO MOJISI MEPBUYHON OOMOTKH CHIIOBOTO
TpaHcdopmartopa.

JlanHblil mpoliecc, MO3BOJSET MPAKTUYECKM MIHOBEHHO MpPeoO0pa3oBaTh MUTATENbHYIO
BOAY B Nap W 3HAUYMUTENLHO BIUSAET HAa YMEHBIICHHE MOTPEOJICHUS AJIEKTPOIHEPTUU
naporeHepaTopom, MPUMEPHO B 2 pa3a OT MOTPEOJICHUs IJIEKTPUYECTBA TIHOBBIMU WM
AIEKTPOJHBIMHU APOr€HEPATOPAMH.

B mpouecce skcmyaranuu maporeHepaTropa, NMpUd yMEHbIIEHHUM NOTpeOJeHus mapa
norpedureneM, AaBieHHE B OOILIEM MapoOMpOBOJE BO3pacTaeT M MPH MPEBHIIICHUN
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YCTAHOBJICHHOI'O ~ OINEpaTOpoOM 3HAYeHUs pabodero JaBICHHS Tapa, HHAYKTOP
aBTOMATUYECKH MEPEXOIUT B TOBTOPHO-KPATKOBPEMEHHBIHN (AUCKPETHBIN) PEKUM PaOOTHI
WM KOrJa MpeKpalaeTcs oToop mapa, MOJHOCTHIO OTKJIHOYAETCS, YTO JOMOJHUTEIHHO
MO3BOJISIET IKOHOMUTD JIEKTPOIHEPTHIO.

Ecnu, B maporenepaTope yCTaHOBJICHO IJIABHOE PETYJIMPOBAHHUE MOIIHOCTH, TOTAa MpH
YMEHBIIEHUHU OTPeOJICHHS Tapa MOoTpeOuTeneM, BbIpaboTKa napa u norpedaeHue
AIEKTPOIHEPTUH [TAPOTEHEPATOPOM, OYJET ABTOMATUUECKH YMEHbBIIIATHCS.

COCTAB MHOYKTOPA

MaruuTton poBOoAbI

BropuuyHas o6MoTKa MHAYKTOpA

Pama unaykTopa

sl Bydep pe3uHOMeTann1ueckui

MNb3bl yCTAaHOBKK
[aT4uKOB Temnepatyp
»

JleHTOYHbIe CTSHKKU MarHuTon poBoAa

KaTywku TpaHcchopmaropa

TpaHcdopmaTop

2.3. O01ee onmucanue padoThbl MaporeHepaTopa

[Tocre XUMBOIOTIOATOTOBKY MHUTATENbHASI BO/IA ([lajiee BOJIa) MO BOJAOMPOBOAY MOAAETCS
B HACOCHBIN OJIOK TaporeHepaTopa U MPOXOIUT Yepe3 OTCEKAIOMIUN AJICKTPOMArHUTHBINA
KJIallaH ¥ JaTYdK IMOTOKa (pacxoJoMep BOJBI), YIPABICHUE KOTOPHIMH OCYIIECTBIISICTCS
cucteMoil aBToMaTtuku. KOHTpoNlb HaMWuWsg ABWKEHUS BOJBI HEOOXOIUM, IS
WCKITFOUYCHUS aBapUMHBIX CIIy4aeB OTCYTCTBUS WMJIM HU3KOTO pacxojia Bojbl. [laBneHue
BOJbI KOHTPOJIMPYETCS DJICKTPOHHBIM JAaTYUKOM H  TOJJCPKUBACTCS  CHUCTEMOM
yOpaBlIeHUS C TOMOIINBI0 YacTOTHOTO TMpeoOpas3oBaress, a Ui OTpaHUYCHHUS
MaKCHMaJbHOTO pabo4yero MaBJICHUS BOJIBI HA BBIXOJE HACOCAa YCTAHOBIICH PETYJATOP
nasnenus. [lanee Boja, depe3 KHUKJEp MOAACTCS BO BTOPHUYHYIO OOMOTKY WHAYKTOpa
(3MeeBUK) U TipeobOpazyeTcss B map. Ha BbIxojie M3 MHAYKTOpa YCTAHOBJICH OOpaTHBIN
KJIamaH, TOocje KOTOpPOro TMap HampaBlIsIeTCs 4Yepe3 BBIXOAHOM MapoIpoBOj K
norpedburento. JJo oOpaTHOro KiamaHa yCTaHOBJIEH IMPEeIOXpPaHUTENbHBIM KIanaH, He
JIOTTYCKAIOIINI CO3/TaHMsI IaBJICHUS Pa3PSIKEHUS B 3MEEBUKE.



Ha BpIXOgHOM maponpoBOJie [Jisi KOHTPOJS AABICHUS Mapa YCTAHOBJIEH JJIEKTPOHHBIM
JATYUK, a TAaKK€ MEXaHMYECKUU NATYMK JIaBJICHUS Mapa, KOTOPbIA IPHU MPEBBILICHUH
JABJICHUS Mapa, OTKJIFOYAET BBOJIHOW CUIIOBOM aBTOMAT.

VYrpaBiaenue paboToll maporeHeparopa OCYIIECTBISIETCS C IOMOIIbI0 CEHCOPHOTO

MAHEJIbHOTO KOHTPOJUJIEPA, PACIIONIOKEHHOTO HAa NIEpeIHEN NaHenu naporeHeparopa. OH

CBsI3aH MO MHTEpQEiCcy C BHyTPEHHUM KOHTPOJUIEPOM M BMECTE OHH BBIMOJHSIOT BEChH

aNIropuT™M paboTel. B 3aBUCMMOCTH OT KOMIUJIEKTAIlMM I[apoOreHepaTropa, 3aJaHHOe

JABJICHUE TIapa MOXET MOIJEPKUBATHCS IIJIABHO, C MOMOIIBIO PEryJIATOPAa MOIIHOCTH

WHIYKTOpa WJIA AUCKPETHO C IMOMOUIBIO CHUJIOBBIX TBEPAOTEIBHBIX PEJE, B PEKUME

BKJIFOYEHO - BBIKJIFOUEHO.

Cucremoli ympaBiieHHs] MapOreHepaTopa YUYUTHIBAIOTCS BCE HEOOXOIMMBIEC 3alIUTHBIC

IapaMeTphl M0 TEMIIEPATYPE, AABIEHUIO IApa U PaCX0Ja BOAbIL, C N3MEHEHUEM KOTOPBIX

MPOUCXOIMT 3AIIMTHOE OTKIOYEHUE pabOThI BCEr0 MaporeHeparopa:

TeMriepaTypHbIil KOHTPOJIb OCYLIECTBIIAECTCS:

® C IOMOIIBIO PACIOJIOKEHHOTO Ha OOMOTKE TpaHc(hopMaropa HHAYKTOpa AaTyMKa
TEMIIEPATYpbl, O CUTHAILY KOTOPOrO, aBTOMATHUYECKH BKIIIOYACTCSA BEHTHIIATOPHI,
OpeJHa3HAYeHHbIE, IS OXJAXKIACHUs OOMOTKM TpaHcpopmaTopa, Jajnee IpH
JNAJbHEUIIIEM TOBBIIIEHUM TEMIIEPATypbl BBIIIE 3aJaHHOTO IIpelesia, AaBapUHMHO
BBIKJIIOUaeT paboTy BCEro naporeHeparopa, PUKCUpys aBapHilHyI0 CUTYalHUIo;

e C IIOMOIIBIO PACIOJIOKEHHBIX Ha BBIXOJE WU B CEpPeAUHE HHIYKTOpa JaTYUKOB
TEMIEPATypbl, MO CHUTHAIY C KOTOPBIX aBTOMATHYECKH BBIKIIOYAaeTcs padoTa
COOTBETCTBYIOLIETO HMHAYKTOpa MaporeHeparopa, Ui NPEeIOTBPAILECHUs IIeperpesa
UHAYKTOPA, GUKCUPYS aBApUHHYIO CUTYAIIHIO;

® C IIOMOIIBIO PACITOJIOKEHHOI'0 Ha BXO/I€ ITUTATEIbHON BOABI JaTYMKA TEMIIEPATYPHI IS
e€ KOHTPOJIS, IPEBBIIICHUE [TapaMETPOB KOTOPO aBTOMATUYECKU BBIKIIOYAET padoTy
BCEr0 IMaporeHeparopa, Uil IPENOTBPAIICHUS BbIXOJA U3 CTPOS HACOCHOIO
o0opynoBaHusi, GUKCUPYsT aBApUHHYIO CUTYAITHIO.

e C TIOMOIIBI0 PACHOJIOKEHHOIO Ha Kopmyce paauaropa cuwioBbix TTP marumka
TEMIIEPATYPBI 11 €€ KOHTPOJIS, [0 CUTHAILY KOTOPOrO, aBTOMAaTUYECKH BKJIFOYAETCS
BEHTUJIATOPBI, NpPEAHA3HAYCHHbIE, U1 OXJaxzaeHus paauaropa TTP, mamee mnpu
JanbHEHIIeM MPEBBIIICHUU NapaMeTpOB aBTOMATUYECKH BBIKIIIOYAET padOTy BCEro
nmaporeHepaTopa, s IpeIoTBpalleHHs] BbIX0aa U3 CcTposi ciioBbix TTP, duxcupys
ABAPUNHYIO CUTYaLHIO.

TonpKO B KOMIUIEKTALlUK HIApOreHepaTopa ¢ cuiioBbiMU TTP.

B xoMIiekTanuu ¢ peryasaropaMyu MOIHOCTH, 3TOT KOHTPOJIb OCYILECTBIISAETCS UMHU.

MHOro-uHAYKTOPHBIE MOJEIIH OTJIMYAKOTCSA OT OJHO-WHIYKTOPHBIX, MECTOM YCTaHOBKH

CYETYMKOB BOJIBI M IPEAOXPAHUTEIBHOIO KJIaNlaHa pa3psyKeHUS.



BeHTunatopol

Briok Ynpasnenus /i>

Brnok

ANMEKTPOaBTOMATOB . -

KommyTaTtop

MowHoctn .1

2.4. CocTaB naporenepartopa
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HO,Z[KJIIO‘ICHI/IC BHCITHHUX COC,Z[I/IHCHI/Iﬁ K IIaporeHeparopy oCymeCTBIIACTCA C 3a,Z[H€I>'I qaCTu
K pazb€MaM PAaCIIOJIOKCHHBIX ITOI KpBIIHKOﬁ C HaAIIUCBIO «BHemHue IMOAKIKOYCHU D).
PacrnionoxeHue u Ha3HAUCHHUE Pa3bEMOB YKa3aHbI Ha pI/IC5

BHewHue nogkntovenus naporeHeparopa TUTAH |
Hasuaqenue Pa3beMOB Al BHELWHUX HOAKHIO‘IeHMM E
e 9

[ucTaHuMoOHHOE
| || yneesnene [iicaibus | TogKHeHe CTaHLHORHOTO YTpaBne no RS485
Buewnme 3 - RTURS485
=1 MODBUS RV
Map Bopa 0_3%,0 : . 38 A T
T L TIBRI0¥EHH ACTRHLINORHOO YpaBneHg

Web-Bu3yanusauus 23 XS‘% - ‘ MODBUS TCP |P

N

TlogKntoyeHe aBapHiHoro crona naporeneparopa
Tlogkmio4ere OXiganHs pabotbl naporeheparopa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Puc.5
Cocmae nuuesoil wacmu napozenepamopa

Ha nuueBoit nanenu naporeneparopa HaxoAaTCs CIEAYIOIIUE DIEMEHTHI:

e [IporpamMmMupyemblii TaHETBHBIA KOHTPOJUIEP, CITYKUT JIJIsl HHAUKAIIUU PEKUMOB padoT,
YCTAaHOBKH OCHOBHBIX IIaPAMETPOB YIPABIICHUS [TAPOT€HEPATOPOM.

e ABapuiiHasi KHOMKaA ¢ pukcanuen (rpuboK), CITy>KUT JJIsl aBApUIHONW OCTAHOBKHU padOThI
naporeHeparopa. I[lpu HaxaTuu KHOMKA (UKCHUPYETCS, OTKIIOYas CUJIOBYIO II€lb
AIEKTPONUTAHUS TApOTrEeHEPaTOpAa.

e CBETOAMOJHBIM HMHAMKATOp KPACHOIO IBETa «ABapus», JYXKUT JUIsl WHAUKALWN
COCTOSIHMSI aBapuu B paboTe maporeseparopa.

e CBETOAMOHBIM HMHAUKATOpP KeaTtoro mBera «['0TOB», CHYXUT Uil WHAUKALUU
COCTOSIHUS TOTOBHOCTH K IyCKY U OTCYTCTBUHU aBapuil B paboTe maporeHeparopa.

e CBETOAMOIHBIA WHAMKATOp 3eJeHoro IBera «PaboTa», CiIyXUT Ui WHIUKALUU
cocrostHusl paboThl maporeHeparopa. Ilpum paboTe HWHAYKTOpa HHAMKATOP TOPUT
noctosiHHo. [lpu oxxumganuu paboThl, B IPOLIECCE PETYIUPOBAHUS, UHIUKATOP MUTAET.



Ha nuscneit 1uyesoii nanenu napozenepamopa Haxo0Amcsa:

e PyKOSTKM CHJIOBBIX aBTOMATHYECKUX BBIKJIIOUATENEH, CIYXKUAT Ui [OAAYU
ANEKTPONUTAHUS B HAPOTEHEPATOP, 3AIIMUTHI €r0 CHIJIOBBIX LIENEH KaKI0I0 HHIYKTOpa OT
IIEPErpy30K I10 TOKY.

e PykosTka aBTOMaTHYECKOTO BBIKITIOYATEINS LIeTel yrpaBiaeHus: 000py0BaHUs, CIY>KUT
JUISL IOAQYH SJICKTPOIHUTAHUS LETIE YIIPaBICHUS IApOT€HEPATOPA, U 3aIIUTHI UX OT
MEPErpy30K IO TOKY.

2.5. I'mapaBianyeckasi cxeMa MaporeHepaTopon
M'mapaBnuyeckas cxema naporeHepartopa ¢ 0OAHUM UHAYKTOPOM

an. =
Beop e
- Cuctema ynpasrneHus
380v/50My — 1 ; .
’ s | ‘ | |
I S— : ! :
g S ]
F1 : 10! e)
Boaa 2 /4\ f 6 8 Map
= —() > —-
1 3 | I | 7
1 Bubporacurtenb 2 F Cunosoit aBT.BbIKNIOYATEND
2 OnNeKTpoMarHUTHbIN KnanaH coneHonaHbIN F1 ABT.BblKNOYaTenb
3 Latuuk noTtoka, Pacxonomep uenen ynpasneHus
4 HacocHbIn 6nok
5 MaHomMeTp u3bbITOYHOro AaBneHns Boabl
6 LpoccenbHasa wanda-popcyHka
7 NHaoykTop napa
8 O6paTHbI KnanaH
9 [JaTtuuk naBneHnsa napa
10 OaTtyuk gasneHus Boabl
11 BeHTunb orpaHnyeHus gasneHnsa
Puc.6
MNapaBnuuyeckas cxema naporeHepartopa ¢ ABYMS UHAYKTOpaMu
F1/, 2
an. [:f’
F2 -
BeoA o Cuctema ynpaBneHus
380v/50ry E;

—

2 10
Bona o, J
—tTTT
-©

2.2

NHaykTop napa
O6paTHbIN kKnanaH

1 Bubporacutenb 9 OdaTtyunk gaBneHuns napa

2 OnNeKTpoOMarHUTHbIN Knanad, coneHonaHbin 10 [aTunk naeneHnss Boabl Nocne Hacoca

3 farauknoroka; Pacxopomep F1 CwunoBoi aBT.BblknoYaTenb 1-ro nuH

4 HacocHbIn 6nok 7 3 AyKropa
5 MaHoMeTp U36bLITOYHOro AaBneHus Boabl F2 Cunosoit aBT.BblKNOYaTeNb 2-ro MHAYKTOpa
6 ApoccenbHas wanba-popcyHka F3  AsT.BbiKnIOYaTENbL Uenen ynpasneHus

2

8

Puc.7
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MapaBnuuyeckasi cxema naporeHepartopa ¢ 3-A UHAYKTOpaMu

F1 |

an.  —

Beoa [FAo—

Lo

BT T Cuctema ynpaBneHus

|
e}

Bopa

. Bunbporacutenb
. OneKTpOMarHUTHbIN KnanaH, CONeHoUOHbIN
. Adartuuk notoka, Pacxogomep

. HacocHbin 6nok

. MaHomeTp n3bbiTouHOro AasneHus BoAbl

. WNupykTop napa
. O6paTHbIn KnanaH
JaTtuuk naBneHus napa

1

2

3

4

5

6. [poccenbHas wanba-opcyHka

Z

8

9.

10. JaTyuk gaBneHus BoAbl Nocrie Hacoca

F1 Cwunosoit aBT.BbIKNIOYaTEND 1-ro KaHana
F2 Cunosoit aBT.BbIKNOYaTENb 2-r0 KaHana
F3 CunoBoit aBT.BbIkNOYaTenb 3-ro kKaHana

F4 AsT.BbIKNIOYaTENbL Lenen ynpasneHns

Puc. 8

Cucmema ynpaeieHus umeem ciedyrouiue 603MOHCHOCHU KOHMPOJIA:
NunukaTop pacxoaa BOAbl KaXKA0TO UHIAYKTOpPA (JI/MUH.)
NHpaukaTop TEKyIIero JaBJIeHUs apa ¥ BOJAbI Mocie Hacoca (0ap win aTMm.)

1.

Hown

© oo NG

12.

13.
14.

Temmneparypa nogaBaemoit Bojsl (°C)

Nunukatopsl pexxuma padOThI, Uil KaKIOTO WHAYKTOpa (TFeHepaluu mapa WiH

OKUJIaHWS)

Y CTaHOBKY 3a/IaHHOTO 3HAUYCHUS JaBJIEHUS MMapa UHAYKTOPOB (0ap)
Y CTaHOBKY 3aJlaHHBIX 3HAYCHUN TemIieparypsl mpoaykra (°C)

Wuukaropsl eperpeBa pa3iuvHbIX y4acTkoB (°C)

Hanuuune cuerunka HapaOOTKU KaKJI0T0 UHIYKTOpa

NHaukanuio mocieHero 3aperucTpupoBaHHOTO COOBITHS, TIpH paboTe

raporeHeparopa.

. Mudopmarus 06 ycranosnennou Bepcuu I10.
11.

PexxuM aBTOMATUYECKOTrO 3al0JIHCHUS CUCTEMBI BO,Z[OI\/’I KaXXJ10T0 HHAYKTOpaA.

Pexum OITOBCIICHUA O H606XO)II/IMOCTI/I TCEXHHUYCCKOT'O O6CJ'Iy>KI/IBaHI/II/I I10

BPEMEHU HapaOOTKH.

OO0111y10 CBETOMOIHYIO UHIMKALIMIO COCTOSIHUSI TApOTeHepaTopa

Bo3moxxHOCTB BBI60pa PYy4YHOTO, aBTOMATHYCCKOI0, IUCTAHIIUOHHOT'O U

penientypHoro (10 10 nuKII0B) peskuma paboThI TaporeHepaTopa.

[TonpoOHoe onucanue pabOTHl CUCTEMbI YIPABICHUS, IPUHIIUIHAIBHBIE CXEMbI, BEPCHUs

IPOrpaMMHOr0 OOecredeHus: U Apyras JOKyMEHTalus, IPUBEIEHbl B PYKOBOJCTBE IO
AKCIUTyaTallMy K TPOrpaMMHOMY 00€CIIeUeHUI0, YCTAHOBICHHOMY B IaporeHepaTope.
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2.6. O01mue TeXHUYeCKHE XapaKTePUCTUKHI

Mogaean

Ne HaumeHoBaHune napamerpa THTAH 200 - 1800

1 | IlpousBomurensHOCTD, Kr/mapa/dac 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1200 | 1500 | 1800

2 | Bpewms Bblauu mapa, MUH 0,5

3 | Temneparypa napa, °C 105-188

4 Perynupyemoe pabouee naBicHUE mapa, 0,1-1,2
Mlla

5 Eg’;p%mm" DICKIPHHACCKAT MOILHOCTE, 1) g 120 160 200 240 280 320 360 400 480 600 720
HoMuHansHOE HapsHKeHNE MATAROICH

6 0,4
cetu, KB

7 | Pox Toka TIEPEeMEHHBINA TpeX(a3HbIH

8 | Yacrora nuraroliei cetu, I'1( 50

9 | KoadduimeHT MOIHOCTH, COS @ 0,95

10 | KommyTaTop Tpex¢ha3Horo Toka 6eckonTakTHBIE KOMMYTaTOpHI (TTP) (mrckpetHoe) / perysasiTop MOIIHOCTH (AMCKPETHOE/IIIABHOE)

11 | THI IPUMEHACMBIX KOHTPOMIEPOB CIIK107, CTIK110, BII110, TUIK15X, TUTK210, TIP200
CUCTEMBI YIIPABICHUS

13 | Kosm4ecTBO MHIYKTOPOB 1 2 | 3

14 | Buj peryaupoBaHusi MOITHOCTH JIMCKPETHOE / TIaBHOE aBTOMATHYECKOE KACKaJHOE / TNITAaBHOE

15 | MoHTa)XHOE UCTIOJTHEHUE CTAITMOHAPHOE

16 Temnepatypa nutarenbHoi Bofbl, °C, 60: 80 60: 80: 100 80: 100
He Oosee
[pucoe HUTELHBIE pa3MEpHI:

17 | BoIOIIpOBOA 7z 8 1" 1s"
apompoBOI AT | 3/m 1" 115" 114"

Tun coenuHeHus

18 | BogomnpoBoa pesbboBoe
1apoIpOBOL pe3bpboBoe (aHIeBoe
I"abapuTHBIC pa3Mepsbl IO KapKacy, MM:

19 | AmHa 1150 1200 1800 2600
MIMPHHA 900 1000 1000 1100
BBICOTA 1100 1100 1300 1300

20 | Macca, HETTO, KT 320 380 520 570 660 750 980 1060 1180 1250 1480 1600

21 | Macca, OpyTTO, KT 495 550 690 750 835 940 1230 1310 1430 1500 1790 1980

22 | Kommnexranms 3UTT HacocHas npombiBouHas cranims HIIC-3000 / macoc u1s NpOMBIBKHM TEII00OMEHHHKOB (0ycTep)

23 | TpeboBaHuMsl K KAYECTBY BOJIBI TpeOyeTcst BOAONOATOTOBKA

12




DJIeKTpuYecKasi cxeMa MOAKJIIYeHHs MaporeHepaTopa K 3J1eKTPUIECKOii ceTH MOTpeduTe/Isi

1, McTouHuk anexTpocHaGHeHus 3. Maporeneparop TUTA TaBuLia COOTHOLLIEHIS TUNa NapOTEHepaTopa
2. CunoBOit KaBenb aneKTpOnuTaKMs LS MUHUMANBHOTO CEYEHMS BXOAHOTO MeHOro kKabens
3. Naporenepatop THTAH KaGenb : BxopHble KNEMMbI T 6 CeueHue Xunbl TOK
o | DISETRONHTARNI nn ooop. MegHoro Kabens B xwune (A)
_____________________________________________ MeAHbIN | naporexepatopa OnuH nHAOyKTOP
: 04kB ;0’4"3 TUTAH 200 He meHee S=50mm2| 120 A
1. UcTounuk . A /Q/ ®aza-A  TUTAH 300 He menee S=75mm2 | 180 A
. OnekKTpo- ‘ o TUTAH 400 He meHee S=95mm2 | 240 A
- CHabxeHusi: B | /Q}/ ' ®aza-B | |TUTAH 500 He meHee S=120mm2| 300 A
' 0.4kB TUTAH 600 He meHee S=120mm2 | 360 A
T i C /@/ ®daza-C ABa uHAOYKTOopa
,,,,,,,,,,,,,,,,,,,,,,,,,,,, : TUTAH 700 He meHee S=150mm2 | 420 A
"N | ;f TUTAH 800| He MeHee S=150mm2 | 480 A
| HeﬁTpanb i N TUTAH 900 He meHee S=195mm2| 540 A
''''''''''''''''''''''''' ' PE . |TUTAH 1000/ He meHee S=240mm2| 600 A
K ; TUTAH 1200| He MeHee S=240mm2| 720 A
KOH
sma el L 3azemneHue | Thu unaykropa
— TUTAH 1500/ He meHee S=300mm2| 900 A
- TUTAH 1800 He meHee S=340mm2| 1080 A

- Ceyenue MegHoro kabens B3ATO U3 pacyeta ero AnuHbl 10 MeTpoB

- [pu Gonbweit anune (>10M.) kabens HeoOXOAMMO YBENUYHTD €ro CeyeHue
cornacko aevicTayrowux MY3 (npaeun ycTpoicTBa NEKTPOYCTaHOBOK)

- MakcumanbHoe 3HayeHme ceyeHms kabens ang MHOTOUHAYKTOPHbIX MoZenei naporeHeparopa

- Ceyenue Bxogawero kabens anekTpONKTAHAA naporeHeparopa
JONKEH COOTBETCTBOBAT BbILUEYKa3aHHOH Tabnuue

orpaHi4eHHo MakCUManbHbIM Ce4eHWeM BXOAHbIX KneMMHUKOB naporeHeparopa

- CeveHue BXOZHbIX NPOBOAOB B OAHOUHAYKTOPHbIX MOAENAX NAPOreHEPaTopoB AOMKHb ObiTb
He MeHee PeKOMEHAOBAHHbIX U HE foriee MaKcUManbHoro And an.BB0jA

OpueHTMPOBOYHbIE AAHHbIE PACXOAOB NEKTPOIHEPrUM
Ha 100kr/y-napa pacxog 35-40kBT(60-70A)

- CeyeHme BXoaHoro npoBoaa HEﬁTpaIIM QN BCEX MoAeNnAX naporeHepaTopos

NpH COBAUHEHUM TPAHCHOPMATOPOB B TPEYTONbHHUK TUUTAH

CxemMa nogKnyeHus K 3NeKTpoceTun

Jlucm Hama

OMKHO COOTBETCTBOBATL MOLHOCTH He MeHee 2,0 KBT.

Pespss acee) Mttt anorenepatop TUTAH

[pos.

Jlucmos




3. O0mee onucanue padoTbl aBToMaTHKH naporeneparopa TUTAH

ABTOMAaTHKa [TaporeHepaTopa UMeET BCTPOEHHBIHN (AUCKPETHBIN WX IJIABHBIN) PETYIISATOP
MOIIHOCTH HMHIYKTOPOB, Il MOJJAEPKaHUS NABJICHUS Iapa U BHEIIHEW TEMIIEPATYPBI
npoaykra. Mmeer cucremy 3amiuThl OT OTKJIOHEHUH TEXHOJOTMYECKHX IIapaMeETPOB
paboThl MaporeHepaTopa.
Pabota naporeneparopa BO3MOKHa B CIEAYIOIIUX PEKUMaX: pyYHOM, aBTOMaTUYECKOM,
pelenTypHoM. YHpaBisaTh pabOTOM MOXXHO IO MECTy WIM JUCTaHLMOHHO. B
COOTBETCTBUM C MOJEIBIO IApOreHepaTopa M YCJIOBHAMH pPaOOTHI, OIEpaTop caMm
BBIOMPAET, B KaKOM pPEXHME €My OSKCIUTyaTHpoBaTh MaporeHepatop. Cpok XpaHEHHs
BBEJICHHOW HH(OpPMAIIMK HEOrpaHWYeH (MPU YCIOBHUH CBOECBPEMEHHOW 3aMEHBI,
BHYTPEHHUX UCTOYHHKOB MUTAHUSI KOHTPOJUIEPOB).

Pyunou pesrcum

PaGota B py4YHOM peXHME TMO3BOJISIET ONEPATOPy CaMOCTOSITENIBHO MPOU3BOIAUTD
yIpaBiieHHE (BKJIIOUEHHE B pabOTy) MHAYKTOPOB. WMHAYKTOpHl paboTaroT mo oOmiei
YCTAaHOBKE PETYJATOpa AaBJICHUS Tapa WK TEMIIepaType MPOIyKTa.

AemomamuuecKkuil pexcum

PaboTa B 3TOM pexkrMe BO3MOKHA TOJIBKO BO MHOTO - MHYKTOPHBIX MOJIEJISIX.

B Hem aBTOMaTHKa aporeHepaTropa cama OIpeAeiseT, Kakoil HHAYKTOP BKIIOUYUTh
MepBLIM B padoTy (10 MUHUMAaIBHOW HapaboTke). Jlanee, B 3aBUCUMOCTH OT
oTpeOJIeHHs Tlapa, aBTOMaTHUKa MPUHUMAET PEIICHHE O MOJAKIIIOUeHUe (TTPU HEAOCTATKE
MOITHOCTH) WJIM OTKJTFOUEHUH (TIPU U3JIUIIIHEH MOIIHOCTH ) paOOThl HHAYKTOPOB.
NunykTopsl paboTaroT 1o o011el yCTaHOBKE PEryisiTopa IaBiIeHUs rapa uiu
TeMIIepaType MPOayKTa.

Peyenmypuutit pexrcum (Peyenm)

B sToM pexnme maporeHepaTop aBTOMATHYECKH BBIMOJHSET BBEICHHBIM ONEpPaTOpPOM
aNrOpUTM PabOTHI (perernTa).

Penent Moxer cocrosate a0 10 mukioB paboTel. B kaxkaoM HukiIe omnepaTop
YCTAHABIIMBAET CIICAYIOIIME MapaMETPHI:

e BpeMs pabOThI KaXA0T0 IUKJIA.

e 3ajaHue IaBJICHUS Mapa Ha BHIXO/JIEC MapOreHepaTopa B KaXJI0M LUKJIE.

e 3ajaHue TeMIepaTypbl IPOIYKTa B KAKJIOM LIUKIIE.
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IIpumeHeHne maporeHepaTopa Npu peryJiipoOBAHMU TeMIIEPATYPHI MPOAYKTA

Pa6ota naporeHepatopa TUTAH no Temnepatype npoaykra
cXeMa NoKIH4YeHus BbIHOCHOIoO AaT4yMkKa TeMmnepatypbl NpoAyKTa

MaponpoBopn BLIHOCHbIi
AaT4YuK TeMnepaTtypbl NpoaykKTa

Bug cnepeau Naporenepatopa TUTAH Bup c3agm Maporeneparopa TUTAH

DC 24v
4-20mA

o

° S G

NMAPOIrEHEPATOP TUTAH

Kabenb paTuuka

> > > .
a € =
A A " ]
L L &
n &
,"" > - 1 m
nn: — §
g, BXOA NUTaTENBLHOM BOALI M T B
- ~ T20+1 || APOAOAYKT
I
<] L ————
Bo3Bpart koHAeHcaTa KoHaeHcaTooTBOAUMK EMKOCTb C NPOAYKTOM

Puc.9
Jucmanyuonnutit cnocod ynpasienus

A BA/KHO:

Yemanoesxy oucmanyuonnozo cnocoba ynpasnenusi, nompebumens yKaswvleéaem npu 3aKase
coomeemcmayowell Mooeiu napo2eHepamopa.

OTOT croco0 MO3BOJIAET yJajJeHHO HAOI0aTh U yIpaBisaTh paboTO# maporeHeparopa,
yepes pusndeckoe noakiodeHue K pasbemy RJ45(XS3,4) u XS2.

JIMCTaHITMOHHO MOYKHO TTOAKITIOYUTECS JIOKATBHO WJIH YIAJICHHO.

JlokaJIbHO MOYKHO TIOJIKJTFOUUTRCS 110 Kabemo Ethernet asymst criocobamu:

1-it cmoco6 - Web-Busyamuzaius, a1 3TOro MOAKIIOYEHHS HCIHOJIB3YeTCs JH000e
YCTPOUCTBO (KOMITBIOTEP WM APYTrO€ YCTPOUCTBO) MOICPIKUBAIOIINIA JTF000M Opay3ep ¢
HTMLS5 u wumeromuii ¢usnueckoe mnonaxmoueHue udepe3 RJIA5. B Opayszepe MOXHO
HaOII0AaTh U YIIPABIATh pab0TOM MaporeHeparopa. Takke MOKHO OPTaHU30BaTh MOJICETh
¢ maporeHeparopom uepe3 poytep o Wi-Fi.

Jlnst moaxroueHus: HeoOxoauMo 3aaath IP aapec maporeHeparopa v mopt oOpamieHus
(8080). Ilo  ymomyanuio  CcTpoka  Opaysepa  Oyaer  BBIIIAACTh  TaK:
http://10.0.6.12:8080/webvisu.htm.

2-1i crtoco0 — gepes3 Ipyrue yCTpoicTBa (KOHTPOJUIEPHl HAIPUMEP) MOKHO 00paIaThes K
naporeHepatopy no npotokoxry Modbus TCP/IP wmu RS485.
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http://10.0.6.12:8080/webvisu.htm

cxeMa NoKJIKYeHUs HECKOJIbKUX naporeHepaTtopoB B cetb MODBUS TCP/IP
ana Web-Busyanusauuu u ynpasneHus ¢ ACY TIl Mpeanpuatusa

NAPOTEHEPATOP TUTAH NAPOTEHEPATOP TUTAH MAPOTEHEPATOP TWTAH

= P—
lo—| HeF=2|
T ‘a s
SET T . (] .
X534 W & o

MNary-kopa 42
ACY Tl npeanpusaTus _

Mary-xopn 4'2

Puc.10

A BAKHO:

Bo scex cnyuasx, npu nooxnouenusx no cemu TCP, neobxooumo opeanuzosams 00Hy
noocems ¢ NaApPO2eHepamopoM.

[Toncers mo ymonuanuto ycranasnuBaercs 10.0.6.X macka 255.255.0.0

[Tapamerper aapecarun Modbus wu  ¢GyHKIMH  oOpalieHHss K IaporeHepaTopy
MPEIOCTABIIIOTCS OTACIBHO MPHIIOKESHUEM.

VY naneHHo 4epe3 ceTH MHTEPHET MOXKHO TIOIKITFOUUTRCS IBYMsI CIIOCOOAMH :

1-i1 cmoco6 - Web-Busyamusarust. J[as 3TOro mMOAKIIOYCHHS HCIOJIB3YETCS 000
YCTPOMCTBO (KOMIIBIOTEP, HAPUMEP) MO AIepKUBarouii mobdoi 6payzep ¢ HTMLS. B
Opay3epe MOXKHO HAOJIIOAATh U YIIPaBJIATh pabOTOM MmaporeneparTopa.

Jlns monakiroueHusi HeoOxoaumo obpaTtutcs K azapecy |IP ceru, manee 3amate IP agpec
naporenepatopa (10.0.6.12) u nopt obOpamenus Web-uzyanmzanuu (8080). Jlns sToro
maporeHepaTop JOJDKEH OBbITh IMOAKIIOUEH 10 Kabelmro K HWHTEPHETY, HMEIOIIH
cratuueckuit IP.

2-1i c1toco0 — uepe3 Ipyrue yCTPOUCTBa, MOIKIIOYCHHBIE K CETH HHTEPHET (KOHTPOJLICPHI,

HaTpUMep), MOKHO 00paIlaThes K maporeneparopy mno nporokoay Modbus TCP/IP unu
RS485.
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Cxema nokrYeHUs HECKOSNbKUX naporeHepartopoB B cetb MODBUS RTU RS485
ANA AUCTAaHUUOHHOINO MOHUTOPUHIra u ynpaeneHumsa ¢ ACY Tl npeanpuaTtus

Konmaxmmnoe oucmanyuonnoe ynpagienue napozeHepamopom

MAFCOEMERATOR TWTAM

NAFCOEHERATOR

TATAN

oane

k-
8 a
-

I:l'

@
ﬁ.

Puc.11

B HCKOTOPBIX MOACIIIX IMMaApOrc¢HEpaTOPa BO3MOXKHO JUCTAHIIMOHHO N OIICPATUBHO

BBIITOJIHUTH IB€ KOMAaHABI HA BBI60p C I10CTa, IIpu UX ANCTAHIHUOHHOM ITOAKJIIOYCHHWH,

® BPEMEHHYIO OCTaHOBKY paOOThI MaporenepaTopa. (1o yMOJIYaHUIO).

® aBapUItHO OTKJIIOYUTH CUJIOBOE MUTAHUE TTApOreHepaTopa. (1o yMOIYAHUIO).

e [Ipou3sBecTu 3amycKk U OCTaHOBKY pabOThI MaporeHepaTopa.

HOJIKJIIO‘ICHPIC BHCIIHEIO YIIPABJICHUA aBapnifmoro CTomnma U may3bl B paﬁoTe

Pabota naporexeparopa TUTAH B komnnekce o6opyaoBanus 3aka3yuka

cxema aBapm"aHoro n paﬁoqero OTKITK4YE€HUA nNaporeHeparopa

Bug c3apm Maporeneparopa THTAH

o o

B
NAPOIrEHEPATOP TUTAH

Pesrcum SMS onosewenusn

A

BAKHO:

Ka6enb

Kabeno

. PaBouee oTknioyeHue paBoTbl koHBeiiepa
. OKWAaHUe paboTbl NaporeHepaTopom

Puc.12

ABapwitHoe OTKNIOYEHHE |
paboTLI NaporeHepaTopa |

Yemanosky peacuma SMS onogewgenusi, nompebumens ykazvieaem npu 3aKase

coomeemcmayroueli Mooenu napo2eHepamopa.
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[IpucyTcTBYET B COOTBETCTBYIOIIUX MOJICIISIX ITAPOTreHEePaTOPOB.

Cnyxut mus SMS yBenomieHH Ha PyCCKOM SI3BIKE; MPU BKIIOYCHUU U BBIKIFOYCHUH,
aBapuu MaporeHepaTopa, BKIOYSCHUH ITUKIOB M1 OKOHYaHUH PaOOTHI perienTa.

[Tpu HeobxoaumocTn pabotrel SMS onosemienusi, ycranoBuTh SIM kapTy (OTKIIOUMB
3anpoc PIN xoma) B MozaeMm, 3aaTh HEOOXOAUMBIN PEKUM pabOThI CMC-OIOBEIICHUS U
HOMEpa OINOBEIIAEMBIX KJIMEHTOB (0 5 HOMEpPOB) B BH3yalHM3allMH «HACTporiku SMS
yBeJOMIICHU». [Ipr HEJ0OCTaTOYHOM CHTHAJIC, YyCTAHOBUTH aHTCHHY B MECTE YBEPCHHOTO
npueMa. [lenexxupiii 6ananc Ha SIM kapTe 10/ KeH ObITh JOCTaTOYEH.

SMS - YBegomnerus paboTbl M OMOBELLEHHS aBapHitHbIX CHTYauud naporenepatopos TUTAH

onomewenune

Q)
i =l i Ycrtanaenusaetcsi SIM kapTa no6oro onepatopa
’ ‘ S| @ MononHsem 6anaHc
S Cron -
ik olls . YcTaHaBnuBaeM Heo6XoauMbIi pexum SMS- onoseweHus
A

Puc.13

4. 3aka3 Mojeid MHAYKIMOHHBIX naporeHeparopoB TUTAH

[Taporenepatoppt TUTAH  wu3rotaBauBarOTCSs B pa3MyHbIX  MOAUDUKAIUSIX,
3l (pPOBAHHBIX B KOJIE MOJHOTO YCIOBHOI'O 0003HAUYEHHUS:

TUTAH X XXX X - XX - X

MpoussoauTenbHOCTL Napa, Kr/yac :] s
ot 200 oo 1800
SMS - onoBeweHue
Bua perynupoBaHusi MOWHOCTH UHAYKTOpPA
[MnaBHOE n
[nckpeTHoe a R
WUcnonHeHue Kopnyca naporeHeparopa O6beauHeHue
HECKONbKUX
CranbHoW (CTaHAapTHbIA) C naporeHepaTopoB
HepxaBetoLumin H B ceTb ansa 1Y
WHauBuayanbHbI n MODBUS RTU RS485
MakcuManbHas Temnepartypa BoAbl Hacoca
ot 60 a0 100 rp.C T
[JononHuTtenbHble cepBUCHbIe (hYHKLUU NaporeHepaTopa — O6neauHeHue
HEeCKONbKMUX
Mo 3agaHuto nokynatens Z NaporeHepaTopoB
B ceTb ansa AY
MODBUS TCP / IP
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[TPUMEP PACHIN®POBKU 3AKA3A;
TUTAH 12004(IT)-C60-SRTZ
O3navaer, 4yto B JaHHOM 3akaze mnaporeHepatop TUTAH wumeer -cuenyromue

XapaKTEPUCTHKHU:

e (1200) - npousBoauTeaLHOCTD Mapa a0 1200kr/4gac.

e (/1) - nuckpetHoe peryiaupoBaHue MouHOCTH (Ha cuioBeix TTP), (II) — nmnaBHOe
PETyJIUPOBAHUE MOIIIHOCTH

e (C) — crannaptHoe ucnonHenue, (H) — ucnonuenne u3 Hepxkamermieit cramu, (1) —
UHAVBUYaJIbHOE UCTIIOJIHEHUE M0 TEXHUYECKOMY 3aJJaHUI0 3aKa3unKa

¢ (60) - MakcumalTbHAs TEMIIEpATypa MATATEILHON BOJIBI TAPOTEHEPATOPa UMEET 3
KpUTEPUs, B 3aBUCUMOCTH OT YCTaHOBJIEHHOTO ILTYHXKEPHOTO HACOCa BHICOKOTO
nasneHus, a umenHo: 60°C, 80°C, 100°C.

e (S) - ycranosnen mogeM GSM ¢ ¢ynkiuerr SMS-onosernienus (omnopemnieHre 00
aBapuu, BKJIIOUCHUU U BBIKIIIOUEHUH TTaporeHepaTopa, Hauajia paboThl KaXI0TO IIUKIIA B
penenTe, OKOHYaHue paboThl perenTa)

¢ (R) - umeeT yHUKAIBHBIA CETCBOM apec I BHEIIHETO TUCTAHIIMOHHOTO YIIPABIICHUS
no cetu MODBUS RTU RS 485.

e (T) - umeer yHuKanbHBIN ceTeBoi IP agpec s BHENTHETO AUCTAHIIMOHHOTO
ynpagienus o cetu MODBUS TCP / IP u Web-pu3yanuzanuu.

e (Z) - uMeeT MONOJHUTCIIBHBIC CEPBUCHBIC (YHKIMU 1O TEXHUYSCKOMY 3aJIaHHUIO
MoKymartess. OTH (PyHKIIUK COTIACOBBIBAIOTCS C 3aBOIOM-M3TOTOBUTEIIEM.

A BA/KHO:

lIpoepammnoe obecneuenue napozenepamopa (nodvie e2o yacmu, a MaKkx#ce UCXoOHbIl
K00) sasnaomes ummesniekmyaivHou coocmeennocmoto OO0 «POCT3UIly u ne
npeooCcmasisitomces nompeoumeto.

Hwxe npuBeneH prucyHOK, TOSICHSIONIUHN pa3nyue padoThl MApOTEHEPATOPOB, C TIIABHBIM
PETYIUPOBAHUEM MOITHOCTH HHIYKTOPOB M IUCKPETHBIX.

N3 pucyHka BHIHO, YTO TIAPOTEHEPATOPHI C IUJIABHBIM PETYJIUPOBAHUEM MOTYT
MIPUMEHSATHCS YCTEIIHO I 00JIee TOYHOTO MOACpKaHUs JaBJICHUS Tapa, HO MPHU padoTe
B CHCTEME OOIIETO MaporpoBo/Ia ¢ IPYTUM MapOBBIM 000PYI0BAaHUEM, MOXKET BOSHUKATh
HEKOPPEKTHBIN MPOIIECC PETYIUPOBAHUS JaBICHUS Tapa.

JluckpeTHoe peryiaupoBaHue, HA0OOOPOT MOKET YCICITHO MPUMEHSATHCS MpH padboTe Ha
oO1uii TapoIpoBo/I C APYTUM MAPOBBIM 000PYIOBAaHUEM.
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3aka34yuK BHIOMPAET CAMOCTOSITEIbHO NIAPOTreHePATOP ¢ HEOOXOAUMBbIM yIIPABJIEHHEM.

paduk nosicHaLKiA paboTy perynmpoBaHns MOLLHOCTU UHAYKTOPOB

NNaBHOro pPerynmpoBaHus A AWNCKPETHOro perynmpoBaHus
Pnapa Aol Tekyuee
Tekyuiee 3apaHue yLy
aBneHus AaslieHne
AaBrieHne A napa
napa epa
3aganne | /> \
AaBneHns
napa

Bpemsi
MoLyHOCTb MoLLHoCTb
VHAYKTOPOB MH.lJ,yKTOpOBO
100% 100% — ------ i
e 30Ha BbIKIT. Bpemsi Bpewms
0 aal o =
Mnna perynuposaHue
Puc.14

5. TpeOoBaHMs K Ka4eCTBY NUTATEIbHOUH BOAbI
JInst HopMaIbHO# PaboTHI MaporeHepaTopa HeoOXoIuMa MUTATENIbHAS BOJIA, TEMIIEPaTypa
KOTOPOH, HE BBINIE 3KCIUTyaTal[MOHHBIX IMapaMeTpoB HacocHoro Oimoka (60-100°C),
NPOIIE/IIIas MPEABAPUTEIBHYI0 XUMBOJOOYUCTKY BO U30e)KaHHEe 00pa30BaHUs HAKUIIH U
NPEeKICBPEMEHHOTO BBIXO/Ia U3 CTPOSI MHAYKTOpa MaporeHeparopa.
Hopwmbl kauecTBa MUTATEIBHOM BOJIBI IPUBEICHBI B TAOJHIIE:

KavectBo nutareasHoii Boabl mo 'OCT 20995-75
HaumeHoBaHue noxkasareJis
JJIsl KOTJI0B ¢ AaBjennem a0 1,4 Mlla [14 krc/cm?]
[Ipo3pauHocTh 1o WIpUTy, CM He MeHee 40
OO011as )KeCTKOCTh, MI-OKB/JT 0,02
3unauenue pH npu 25°C 8,5-9,5
Kenezo obmee [Fe], mr/n 0,0
Menp [Cu], Mr/n 0,01
Hedrenpoaykrel, Mr/n 3,0
PacTBOpeHHBIN KUCIOPOJI, MKI/KT 30

A BAJKHO:

B aiydae, eciu 6 napoceHepamop nooaemcsi nUMAamenbHas 600d Hecoomeemcmeyroulas
napamempam, YKaA3aHHbIM 6 ma@zut;e, 3a600 U320MoBuUmenlb 0cmasisem 3a coooul npaeso
omkKka3anisb n0mpe6umeﬂ10 6 ZapaHn’H/HJHOM 06C]Zy9fC1/l6‘aHMM.

6. YcTaHOBKA M MOHTAK
VYcTaHOBKAa M MOHTQK MapOreHepaTopa NPOU3BOIUTHCSA CHEUAIMCTAMH WIIM MOHTAKHOMN
OpraHu3alyel, HMEIUIEd COOTBETCTBYIOIIMN JOMYyCK (pa3pellieHHe) Ha IpaBo
BBINOJIHEHUS 3TUX PabOT, COTJIaCHO AEMCTBYIOLIETO 3aKOHOIaTEIbCTBA.

[Ipu YcraHoBke naporeHepaTopa B IOMEIICHUH HEOOXOUMO MPEyCMOTPETh HATHUKE;
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® CHCTEMbl OUUCTKH MUTATEIHHON BOJIbI B 00BEME (KOJIMYECTBE) M KAUECTBE TOCTATOYHOM
U1 HOpMaJbHOU pabOTHI MaporeHepaTopa.

e oOecrneueHHe HEHTPaIbHBIM BOJIOCHAOKEHUEM, KaHAJIN3ALIUEH.

e TpexdazHyo IATH MPOBOAHYIO CETh dEKTponuTanus Hanpsikenrem 380 B ¢ wactoToii
50-60I', ¢ HyJIeBbIM MPOBOJAOM U 3a3€MJICHHEM 110 JCHCTBYIOIIUM IpaBUIIaM,
COOTBETCTBYIOIIEH MOLTHOCTH, OTPEOIAEMOIN NapOreHEPATOPOM.

e Jlns BO3yX000MEHA € LIEJBIO 3alIUTHI y3JI0B TAPOre€HEpaTOpa U CTEHbI IOMEIIECHUS OT
HarpeBa, pacCTOSIHUE OT MAapOreHepaTopa 10 CTEHbI TOJKHO ObITh HE MeHee 500 MM.

e [lomemenue, rae ycTaHaBIMBAETCA NAPOT€HEPATOp, MAODKHO COOTBETCTBOBATH

KJIIMMAaTUYECKOMY HCIIOJHEHUIO M KaTeropu pasMelleHus ycioBuaMm YXJI4 mo
I'OCT15150-69

A BA/KHO:

Bo usbeoxcanue usnuwiHux mennosvix NOmepb U CHUJCEHUs O0asleHus napa,
PEKOMeHOYemcs YyCMAaHo8Ums napo2eHepamop 80.1u3u yCmaHo80K nompeoumeneu napa.

A BA/KHO:

Umobvl ucknouums 2uopoyoapvl 8 Naponposooe nompeodoumens, HeooXoo0uUMo
VCMAaHO8UMb cucmembl cOpoca KOHOeHCama 1 0meo0d HeKOHOEHCUPYeMbIX 2a308.

A BA/KHO:

llepe0 nooknouenuem napozenepamopa K INeKMPUYECKOU cemu, Nposepumbv
COOmeemcmeue Yexo8020 HANPANCEHUsl, Cemu HANPINCEHUI0 21eKmpooOOpPyO08aHUs,
YCMAaHOBIEHHO20 8 Napo2eHepamope.

7.YcaoBus IKCILUTyaTallMU
Paboune mapameTpsl JKCIUTyaTalMu: 3aKpbIThle B3pbIBOOE30MAacHBIC MOMEMICHHS 0e3
arpecCUBHBIX TIAPOB M Ta30B, C HCKYCCTBEHHO PETYJIUPYEMBIMH KIMMAaTHYECKUMHU
YCJIOBHSIMH, TTpU aTMochepHOM aaBiienun ot 52 go 106,7 klla, c Temneparypoil Bozayxa
B nuama3zoHe oT +5 g0 +50°C, otHocutenbHOU BiaxxkHOCThIO 10 80 % mpu 25°C, 6e3
KOH/JICHCAITUHY BJIATH.
PexxumM paboThl KPyTIIOCYTOUHBIN, 11O HAOII0IeHHEM 00CITYKHBAIOIIETO MePCOHAIA.
IHapamempul 6030eiicmeusn hakmopoe eHeutHell cpeowvl
KnuMatnueckre UCMONHEHWE M KATeTOpHsl Pa3MEIIEHHS COOTBETCTBYIOT HCIOJIHEHUIO
VY XJI4 (NF) mo T'OCT15150-69, 6e3 00pa3oBaHus KOHAEHCATA, IJII MAKPOKIMMATHYSCKUX
PaliOHOB ¢ YMEPEHHBIM U XOJIOIHBIM KJIMMATOM, TaK)Ke TETJIOM BJIIAKHOM, )KapKOM CyXOM
Y OYEHB JKAPKOM CYyXOM KiauMatudeckux paitoHos no 'OCT16350.
Bricota Han ypoBHeM Mops He 6osiee 2000 MeTpoB.
CeiicmocToiikocTh He Oomee S5 6amtos mo mkaire MCK-64.
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8. MepsbI 6e30macHOCTH
[TaporenepaTtop otBeuaet TpedoBanusM 6e3onacHoctr mo ['OCT 12.2.003-91
[To cmocoOy 3amMThl YeIoBeKa OT MOPAKEHHs IEKTPUUECKUM TOKOM IaporeHepaTop
otHocutTea K 1-my kmaccy mo 'OCT 12.2.007.0 «Cuctema ctaHaapToB 0€30MaCHOCTH
tpyna (CCBT). Uznenus snekrporexuuueckue. OOmme TpeOboBaHus 0€30MacHOCTIY.
MoHTaxX 5JIeKTpooOOpyJOBaHUS W €ro 3a3eMJICHHE JOJDKHBI ObITh BBITIOJIHEHBl B
cootBerctBuu ¢ 'OCT 12.2.007-0-75.
B nmemsx oOecriedyeHuss mokapHO — 0€30MaCHOCTH — MApOreHepaTop  JOJIKEH
YCTaHABIIMBATHCS B MOMEIIEHUAX, cOOTBETCTBYIoNMX TpeboBanusm ['OCT 12.1.004-91,
kareropus npou3Boacts «By» mo CHull 2.0902-82.
Bce mMoHTaxHBIE, pEMOHTHbIE U MPOPMIAKTUYECKHAE PAOOTHI MPOBOAUTH MPU CHITOM
HaIPSHKCHUH.
OO0cny)uBaHUE MAPOTeHEPATOPa MOXKET OBITH MOPYUEHO JIMIAM, TOCTUTIINM |8-1eTHero
BO3pacTa, NPOILEIINM IPOU3BOACTBEHHOE 00yUEeHHE, ATTECTAINIO B KBAJIM()UKALIMOHHON
KOMHUCCHH U HHCTPYKTaX MO 0€30MacHOMY 00Jy>KHBaHHUIO MTapOreHepaTopa.
[Tepyponnyeckass MpoBEpKa 3HAHWW MEpPCOHANA JOJDKHA IPOU3BOJUTHCS KOMHCCHUEH,
HA3HAYCHHOW MPHUKA30M M0 MPEANPHUITHIO, HE PEXe OJHOTO pa3a B roja. PesympraTs
MIPOBEPKHU JOKHBI 0()OPMIISTHCS TIPOTOKOIOM.
PeMoHTHBIE pabOTHI MaporeHepaTopa AOHKHBI MPOU3BOAUTHCSA MIPU OTKIIOYEHUU €T0 OT
AJIEKTPOCETH, MOCJIE OCThIBAHUS MAPOBOM CUCTEMBI U 0€3 OCTaTOYHOTO JaBJICHUS Napa
BO/Ibl. Y CTAaHOBKA, HAJa/IKa U PEMOHT 3JIEKTPOOOOPYI0BaHUS TPOU3BOJIATCS IEPCOHATIOM,
uMerImM onyck He Hke 1V rp. 1o 1000 B.
MonTtax, myck B paboTy W OOCIyXHMBaHHE TMaporeHeparopa MPOU3BOAUTH TpPHU
obsi3atenibHOM coOmtoaenun npasui [IYD, IITh u I[1T3.

9. IlpaBuya XpaHeHuUst
[TaporeHepaTop IOKEH XPAaHUTHCS B 3aKPBITHIX IOMELIEHUAX [TPU TEMIIEPATYPE HE HIKE
+ 5 °C u He Boiie + 50 °C, OTHOCHTEIBHOM BIAKHOCTH BO3Myxa He Bhite 80%;
e Kareropus yciosuii xpanenus 4 mo 'OCT 15150-69;
e VCIOBUSL XpaHEHHUS JOJDKHBI OBITh TaKUMH, YTOOBI MCKIIIOUUTH BO3MOXHOCTh
MOBPEKACHUS YIAKOBKU U 000pYyIOBAaHUS MapOTE€HEPATOPA;
e VYmakoBKa U KOHCEpBaIUs AOKHBI 00€CTIeUnBaTh COXPAHHOCTh aporeHeparopa npu
TPAHCIIOPTUPOBAHUU U XPAaHEHUU HE MEHee 12 Mecs1eB CO JHS OTIPY3KHU C MPEIITPUSITH -
u3rotoBuTens. B ciiydae XxpaHeHus cBbilie 12 MecsileB noTpeOuTenb 00g3aH MPOBECTH
nepe koHcepBauuio B coorBeTcTtBuu ¢ ['OCT 9.014.
e XpaHEHUE OCYLIECTBISETCS TOJBKO B OJHOM IOJIOKEHHUU.

10.YnakoBka u MapKuMpOBKa
VYmakoBKy miis 00OpyAOBaHHS BHIOWpAeT 3aBOJ HW3TOTOBHUTENb. YIIAKOBKAa OTBEYAET
TpeOoBaHUsIM O€30MACHOCTU KM3HHU, 370pPOBbS, OXpaHbl OKPYXKAIOIIEH Cpebl.
COOTBETCTBYET XapakTepy MOCTaBIAEMOro OOOPYyIOBaHUS M OOECIEeuMBaeT 3aIIUTY
000pyI0OBaHUsI OT BCSAKOTO POJia MOBPEXKIACHUM, 3arps3HEHUs WU MOPYH BO BpeMs

TPAHCIIOPTUPOBKU C YIHCTOM BO3MOXKHBIX IICPETPY30K B ITYTU U XPAHCHUA.
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MapkupoBKa COOTBETCTBYET TpeOOBaHMSIM HOpMATUBHBIX akTOB Poccuiickoit deneparuu
Y IOKYMEHTAIMHU 3aBOJ1a-U3TOTOBUTES.

11. IlpaBuia TPAHCHOPTHPOBKH

TpancnopTupoBKa maporeHeparopa JONyCKaeTcs BCEMH BUJAaMU  TPAaHCIIOPTA.
TpaHcnopTUpOBKa OCYIIECTBISETCS TOJBKO B OJHOM IIOJIO)KEHUH, HAKJIOHBI U
[EpEeBOpAUMBaHUs U3/ENUs HE JomycKatoTes. [Ipu TpaHCOPTUPOBKE MPUHSATH MEPHI IS
3aIUTHI TAPOreHEPATOPa OT BO3AEUCTBUS IPYOBIX MEXAaHUYECKUX HATPY30K, XUMUYECKOTO
3arpsi3HEHUS, HeOIAaroNPUIATHBIX MOTOHBIX yCIoBui. Eciu HapyskHas TeMiiepatypa HIKe
+5 °C, T0 HE0OXOAMMO CIIUTh BOAY M3 CHUCTEMbI IaporeHeparopa M MPOAYyTh KOHTYD
CKaTbIM BO3JIyXOM. 3aBOJl M3rOTOBUTENb 3allpaBisieT CHUCTEMY IaporeHeparopa
He3aMep3alolIei JKUIKOCThIO (M30mpormiioBblid ciupt 50% ¢ BOIOK).

12. Yrunianzanus
[TaporeHepaTop HE COJCPKHT B CBOEM COCTAaBE OITACHBIX WJIM SJAOBHUTHIX BCIIECTB,
CIIOCOOHBIX HAHECTH BpEJ 3JI0POBBIO YCIIOBEKA WM OKPYXKAIOIIeH cpele, a TakkKe
Oe30ImaceH 10 OKOHYAHUHU CPOKa CITYKOBI.
[Tocre BBIBOAA M3 3KCIUTyaTallMH IMAPOTEHEPATOp pa3OMpacTcs, METAJUIMYECKUE JICTAH
JCIIATCSA Ha OJHOPOJHBIC TPYIIILI M CAAIOTCS B MeTaJIojoM. HeMeTamudeckue JaeTaim
CHAI0TCS B IIepepadboTKYy.

13. 'apanTuHiinbie 00513aTEJILCTBA
PacueTHbIl CpOK 3KCIUTYyaTallyi U3JIEJIHSI COCTABIISIET 25 JIET, B TOM YUCIIE CPOK XPaHEHUS
2 rona.
VYkazaHHbIE pecypchl, CPOKU CIyKObl W XpaHEHUs JCHCTBUTENBHBI MPU COOIOACHUU
norpeoutesieM  TpeOOBaHMM  JEHCTBYIOIIEH  AKCIUTyaTallMOHHOW  JIOKYMEHTAlluH,
HAaCTOAILETO NacropTa.
I"apanTuiiHbIi CPOK 3KCILTyaTauuu — 12 MecseB co AHS BBOJA B AKCILIyaTallMio, HO HE
6onee 18 mecsieB co AHS U3TOTOBIICHUS.
U3 capanmuu ucknouaromes NOIOMKU U NOBPEIHCOEHUS, B03HUKUIUE BCTleOCMBUe:
® HENPaBUJILHON TPAaHCIOPTUPOBKY;
® HEMPaBUJILHOTO MPOBEICHHUS MTOTPY30-PA3rPy30YHBIX 1 MOHTAKHBIX PadoT;
® ICTOJIb30BAHUS U3JCNIUSI TIPU TEXHOJOTUUECKUX PEXKUMAX, OTIIMYHBIX OT YKa3aHHBIX B
HACTOSAIIEM MacnopTe U PyKOBOJICTBE O DKCILTyaTalluH;
® SKCIUTyaTalus, MaporeHeparopa MU €ro KOMIUICKTYIOIIUX H3AENHIl ¢ MPUMEHEHUEM
MATATEJIbHOW BOJIbI, HE MPOIIEAIIEH MPEIBAPUTEIIbHYI0 KAUECTBEHHYIO BOJOOUYUCTKY;
® HEHaJJIeKaIllee TEXHUUECKOe 00CTy>KMBaHHUE U DKCILUTyaTallys MaporeHepaTopa;
® HECOOJIIOICHNS] PEKOMEHAAINI HACTOSIIETO MaCopTa, HHCTPYKIIMU 1O SKCIUTyaTalluu
U COMPOBOXKAAIONIMX JIOKYMEHTOB Ha KOMIUICKTYIOIIME M3Jeiusi, 0€3 COIIacOBaHUSI C
3aBOJOM-H3TOTOBUTENIEM;
® KOHCTPYKTHMBHOI'O U3MEHEHUS U3Jeius O€3 coriacus ¢ 3aBOJJOM U3rOTOBUTEIIEM;
® JICHCTBUA JUI, HE UMEIOUIUX JOMYCK K paboTe C maporeHeparopa;
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® 00CTOSATENBCTB HEMPEOIOJTUMON CUJIBL.

Bce 3aMeHbl OTHENBHBIX Y3JI0B M JI€Talel, PEeMOHT U TEXHUYECKOE OOCITyKHUBaHHUE
MPOU3BECHHBIE C HApyIIEHHE HOPM U MPaBUJI TEXHUYECKOTO OOCIYXKHBaHHUS WIH
PEMOHTA YKAa3aHHBIX B HACTOSIIEM IIACIIOPTE U PYKOBOJACTBE MO IKCILTyaTAllMK 110 BUHE
IToxynarens, a Tak K€ IIOBPEXACHUS OT YJIapOB WM pa3pyLICHUs BCIECACTBUE
BO3JICHCTBHs HENOAXOAIIMX YCJIOBHHA OKPY’KArOLIEW Cpelpl WM JAPYTUX HPUYUH II0
HENPaBUIBHOW DKCILTyaTalluy, YCTAHOBKE, XPAaHEHUIO U IIP., HE MOANAAAI0T M0 JaHHBIE
rapaHTHiiHbIE 00s3aTeIbCTBA U JOJKHBI BO3MeNIaThes 3a cueT [lokynaTens.

B cnyuae nposenenus [lokynarenem caMOCTOSTENBHOTO PEMOHTA, HE IPELyCMOTPEHHOTO
HAaCTOAIINUM IACIIOPTOM M PYKOBOJICTBOM IO DKCIUTYaTallMH, 3aMEHBI OTIEJIBHBIX Y3JI0B U
JeTaJIed Ha Y3JIbl M J€Tald, U3TOTOBJICHHBIMUA HE 3aBOJOM HM3TOTOBUTEIEM H3JACINA, a
TaK)K€ BHECEHUs JIFOOBIX KOHCTPYKTHUBHBIX M3MEHEHHH B uzaenue, [lokynarens o0s3aH
COIJIaCOBATh JAHHBIE IEUCTBUSA C 3aBOJOM H3rOTOBUTENEM. B mIpOTHUBHOM ciydae
rapaHTus U OTBETCTBEHHOCTD 3aB0OJa U3TOTOBUTEIIS IPEKPAILAIOTCS.

l'apanTuiiHBII ~ CPOK  HAa  MOKYNHBIE  M3JEIHS  YCTAHABIMBAECTCA  COIJIACHO
CONPOBOJIUTENIBHON TOKYMEHTALMU 3aBOJOB U3TOTOBUTEIIEH.

14. Tlopsinok npeabsiBJeHUs peKJIaManuii

B cnyuae HencnpaBHOM paboThl MaporeHepaTopa, MoJIOMKU, U3HOCA KaKOW-T0O0 JeTanu
WM COOPOYHON €MHUIBI paHee YKa3aHHOTO TapaHTUIHOTO CPOKa, MOKYHaTeNlb JOJDKEH
MPEABSABUTH 3aBOAY MU3rOTOBUTENIO aKT PEKJIaMallI0 U MPEKPATUTh JI0 COTVIACOBAHUSA C
HUM (3aBOJIOM M3rOTOBUTENIEM) IKCILTYaTALUIO TAapOreHepaTopa.
AKT peksiamaiusi JIOJDKEH OBITh COCTaBJ€H B TedeHue S (MATH) JHEH ¢ MOMEHTa
oOHapy»eHus nedeKTa MpU y4acCTUU JIUI, BOTJIABISIONIUX MPEANPUATHE (TEXHUYECKUE
CICHMAIUCTBI, PYKOBOJUTENIb) MW OTIPABJICH 3aKa3HOM TMMOYTOM U CpeACTBaMHU
TEJICKOMMYHUKAIIMOHHOM CBS3M (MHTEPHET) B aJpeC 3aBO1a-U3TOTOBUTEIS.
AXT pekyiamariisi HarpaBJIsIeTCs 3aBOy M3roTOBUTEO He mo3aHee 10 (mecsatu) mHeit ¢
JaThl TOANKCAaHMs. B akTe TOKHBI ObITh YKa3aHBI:

® 3aBOJICKOM HOMEP U IOl BBIITyCKa U3AEIHS

® BpEMs M MECTO BBISBICHHOTO Jie(heKTa, 0OCTOSITEIbCTBA U MPEATNOoaracMbIie IPUINHBI.
B ciyuae Bb130Ba npeicTaBUTENS 3aBOIa M3TOTOBUTEIIS MMOKYTIATEIh 00s13aH MPEIOCTABUTh
naporeHepaTop B CMOHTUPOBAHHOM (eciu JeeKT 0OHapyKEeH BO BpeMsI IKCILTyaTalliK) U
YKOMIUIEKTOBAHHOM BUJIE.
[Ipu HecoOMI0IeHNH YKa3aHHOTO TIOPSIIKA MTPETEH3UU HE TPUHUMAIOTCS.

15. TexHHYeCKO€ OCBHAETEILCTBOBAHME U3/1EINSA
e [laporeHepaTop MOJDKHO OBITH YUYTEH ITOKYIATEJIEM B CHCIHAIBHONW KHUTE ydeTa U
OCBHUJICTEIILCTBOBAHUS, XpaHAIICHCS Ha TPEANPUITHH;
e PaspemreHre Ha A0OIYyCK U pabOTy ¢ MaporeHepaTopoM, BbIJIACTCS JTUIIOM Ha3HAYCHHBIM
NPUKA30M 110 TPEANPHUATHIO TOKyIaTeds, s OCYIISCTBICHUS HaA30pa 3a
000pyI0BaHUEM;
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o TexHmuecKoe OCBUACTEIHCTBOBAHIE TAPOTEHEPATOPA, JOJDKHO MPOU3BOAUTHCS JIUIIOM,
OCYIIECTBIITIONINM HA/I30p 32 000PYAOBaHUEM B MPUCYTCTBHUHU JIUIIA, OTBETCTBEHHOTO 32
0€30MacHy0 SKCIUTyaTalluIo.

A BAKHO:

3as00 uzeomosumenv ocmasusiem 3a cobou npaso, b6e3 npeosapumelbHO20 Y8e0OMACHUS
noOKynamels, 6HOCUMb USMEHEHUSl 8 NPOSPAMMHOe obecneueHue, INeKMPULecKyio cxemy,
KOHCMPYKYUI0, KOMNJIEKMAyuio Uiu mMexXHONO02UI0 U320MOoGJeHuss 000py008anus, He
BIUAIOWUX HA NPABUNA U YCIO0BUSL IKCHIYAMAYUU, C YeTblO YIYYUEHU €20 MeXHUYECKUX
ceoticma.

16. KOMILIEKTHOCTDb
[TaporenepaTop MOCTABJISIETCS MPEANPUATHCM-H3TOTOBUTEIIEM coOpaHHBIM,
YKOMITJIEKTOBAaHHBIM, OTJIAKEHHBIM, 3aKOHCEPBUPOBAaHHBIM MW TIPH HEOOXOIUMOCTH
yIakoBaHHBIM. KOMIUIEKT IMOCTaBKU MmaporeHepaTopa MnprBeIcH B TaOIHIIE:

KoaunuecTBo,

Ne HaumMeHoBaHue u3aeans . IIpumeuanue
ITaporenepaTop 3J€KTpUYECKUI WHIYKIIMOHHBIN
OunbTp rpy00i OYMCTKU BOBI

3 Hacochnas npombiBounas cranmms HITC-3000 / 1
HAaCcOC /IS IPOMBIBKHY TEIJI000MEHHUKOB (OycTep)

4 [TacriopT Ha ANEKTPUUECKUI NHTYKIIHOHHBII ITaporeHepaTop 1
«TUTAH»

5 PykoBozncTBO 1O 3KCIUlyaTallMd Ha  3JIEKTPUYECKUI 1
MHIYKIMOHHBINA naporerepatop « TUTAH»

6 VYcTaHOBIEHO MPOrpaMMHOE 00eCTIeUeHHE CIIK107 1 Y,

(ITP)IIK 1 v

25



17. CBuaeTeabCTBO 0 MPUEMKeE

[Taporenepatop snexkrpuueckuit uHAyKnoHnHbsii TUTAH 3aBOJICKOM HOMEP
Ne W3TOTOBJIEH U MPUHST B COOTBETCTBUHU C
oOs3aTenpbHBIME TpeboBarmsMu TY 28.21.13-001-68763181-2017 u npu3HaH TOIHBIM
JUISL OKCILTyaTaluu.

TIpOM3BOAMTENBHOCT:  PexuM perymupoanust Matepual Kopiyca t BXOZHOMN BOIbI CepBuCHBIE (yHKIHK

TUTAH - IIT 1 |-|{CHHA °C -‘T R S Z
HeHyKHOE 3a4epKHYTh

Hacoc mapku: [Ipon3BOIUTENBHOCTD: /M
DNeKTpOABUTATENb MAPKHU: MontHOCTS: kBT
YacToTa BpaleHus: 00/M
Tun uaayKTopa:
Mapka I1Y: MomHOoCTS: kBT
Tpanchopmarop:

Oco0bIe OTMETKH

Hauvansank OTK

OOAIMUCH dUO
M.II.
« » 202 T.

PykoBoaurens npeanpuaTus

HOAITNICH dUO
M.II.
« » 202 T.
YmakoBIumk

HOJITHUCH dUO
M.II.
«_» 202__ r.
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HHPUJIO’KEHUE A

Tabnuna 3aBUCUMOCTH 1ABJIEHUA BOASIHOTO Mapa 0T TeMIlepaTryphbl.
/laBJjieHHe BOASIHOTO mapa npu temmneparypax Boime 100°C.

Temmnepatypa, °C JlaByieHue napa Temmnepartypa, °C JdaBienue napa

mMm.pm.cm. amm. K2/cm? mMmM.pm.cm. amm. K2/cm?

105 906,4 1,193 1,232 165,3 5320,00 7,000 7,233

110 1075,37 1,415 1,362 170 5961,66 7,844 8,106

111,7 1140,00 1,500 1,550 170,8 6080,00 8,000 8,266

115 1269,41 1,673 1,726 175,8 6840,00 9,000 9,300
120 1491,28 1,962 2,028 180 7546,39 9,929 10,260
120,6 1520,00 2,000 2,067 180,3 7600,00 10,000 10,333
127,8 1920,00 2,500 2,583 184 8360,00 11,000 11,366
130 2030,38 2,671 2,760 188 9120,00 12,000 12,400
133,9 2280,00 3,000 3,100 192 9880,00 13,000 13,433
139,2 2660,00 3,500 3,617 195 10519,73 14,000 14,303
140 2717,63 3,575 3,694 200 11688,96 15,380 15,892
144 3040,00 4,000 4,133 213 15200,00 20,000 20,666
148 3420,00 4,650 4,650 220 17390,00 22,881 23,644
150 3581,21 4,742 4,869 230 20926,40 27,535 28,452
152,2 3800,00 5,000 5,167 236,2 22800,00 30,000 30,999
159,2 4560,00 6,000 6,200 269,5 38000,00 50,000 51,667
160 4651,62 6,120 6,324 311,5 76000,00 100,000 103,333
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J]BI/I)KeHI/Ie U3JACJUS B IKCILJIyaTalluu

HHPUJIOKEHUE b

Hapaborka [Toanuces nuna
9
Jlara Hara noce
I'ne ycranoBieHo ¢ Hayasia [Ipuumnna cusTUSA MIPOBOJIUBIIIETO
CTaHOBKHU CHSITHS MOCTIETHETO
Y 3KCIUTyaTaluu peM(f[HTa YCTaHOBKY (CHSITHE)
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Hara
YCTaHOBKH

I'ne ycranosieno

Jara
CHATHUS

Hapa6otka

nocine
C Hauajia
MIOCJICHETO
JKCILTyaTaluu
peMOHTa

[Ipuuuna cusATHSA

Iloammce nuia,
MIPOBOJIUBIIIETO
YCTaHOBKY (CHSTHE)
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YuéTt paGoTbl u3eaus

HHPUJIO’KEHUE B

Jara

Ienb paboTs

Bpewms

Havasia paboThI

OKOHYaHHS
paboThI

[IponomKuTENEHOCTD
paboThl

HapabGotka
nocie
¢ Hayaja
HOCIIETHETO
9KCILTyaTaN
peMoHTa

Kro npoBoaut
paboty

JlomkHOCTE, haMuus 1

TOJITTHCH
BEAyIIEro (hopMyJIsIp
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Jlata

Lens paboTsr

Bpems

Hadvaja paboThI

OKOHYaHUS
paboThI

ITpoIO/KUTENBEHOCTD
paboTHI

Hapabotka

rnociue
IIOCIETHETO
peMoHTa

C Ha4aja
OKCILTyaTalluu

Kto mpoBoaut
paboty

JlokHOCTE, hamMmis 1
MOJIMUCH
BeyIero GopmMyIisip
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HPUJIOKEHHUE I

CBeI[eHI/IH 0 JIMIIAX, OTBETCTBCHHbLIX 3a UCIIPABHOE€ COCTOSTHME U 3a 6e30nacny10 IKCIVIYaTallMI0 Imaporeseparopa

Homep u 1aTa npukasa o Ha3HaAYeHUH

HJo/xHoCcTh, haMuiIus, UMsl, 0THECTBO

JdaTa npoBepku 3HaHUS
IIpaBuJ KoTJI0HAA30pA

Ioanucek

OTBETCTBCHHOI'O JIMIIA
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H0Mep U 1aTa NpUKa3a 0 HAa3HAYCHUUN

HonxHocTb, haMuians, uMs, 0T4ECTBO

JlaTa npoBepKH 3HAHUS
IpaBua kornoHag30pa

Tlognucek

OTBCTCTBCHHOI'O JIMIIA
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HPUJIOKEHUE [

CBeIleHI/IH 0 3AaMEHE N PEMOHTE OCHOBHBLIX 3JIEMCHTOB IMaporeHeparopa u apmMaTtypbl

JlaTa 3anucu

Ilepeuyenb paGoT, NpOBeeHHBIX IPH PEMOHTE U MAPOTeHEPATOPA; 1aTA UX MPOBeIEHUsI

Iloanuch 0TBETCTBEHHOI'0
JMIa
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Hdara 3anucu

Ilepedens paGoT, NpoBeeHHBIX MPH PEMOHTE H MAPOT€HEPATOPA; 1aTa NX MPOBeIeHUS

Iloanuch OTBETCTBEHHOTO
Jaua
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