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Ilepen myckoM U IKCILTyaTanMeH 3JIEKTPUYECKOr0 MHAYKIIMOHHOI0 NaporeHepa-
Topa «TUTAH)» Heo0X0AUMO 03HAKOMUTHCH C HACTOSIIIIMM MACIIOPTOM U PYKOBO/I-
CTBOM I10 3KCILIYaTALIUH.

1. O6snacTh NpUMeEHEHUSA
Nuaykuvonneii  naporenepatop «TUTAH» saBaseTcss CWIOBBIM — 3IEKTPUYECKUM

000pya0BaHUEM OOIIETPOMBITIUICHHOTO MIPUMCHCHUA, MIPSIMOTOYHOT'O THUIIA,
MpeaHa3Ha4YCH A5 KCIUTyaTallii B Pa3JIUYHBIX OTPACIIX NPOMBIINIJICHHOCTH, B T. 4Y.:
[IuieBas npOMBIIIIEHHOCTD HedrsHas mpOMBIIIIICHHOCTh
XuMHuecKasi IPOMBIIIEHHOCTh Mertamtypruyeckasi IpOMBIIIUIEHHOCTh
["opHO100BIBaOIIAs] TPOMBIIIIEHHOCTh MammHocTpoeHue
KoxxeBenHas MPOMBIIIJICHHOCTDb TexcTunHas IMPOMBIINIJICHHOCTDb
JlepeBooOpabaTbIBaromas IPOMBIILIEHHOCTD Hennrono3no-0yMakHasi IPOMBIIIIJICHHOCTh
PapmaneBTUYECKAst IPOMBIIIIEHHOCTh [TapromepHO-KOCMETHYECKAs TPOMBIIIUIEHHOCTh
ITpon3BOACTBO CTPOUTENBHBIX MaTEPUAIOB CenbCcKOX034HCTBEHHAS IPOMBIIIIJIEHHOCTh
KomOukopmoBasi NpOMBILIIEHHOCTh [TommmepHast TPOMBILLIEHHOCTh
[Ipon3BOACTBO NEHOMOIUCTUPOIIA ["asibBaHMYECKOE IPOU3BOICTBO
CrpouTtenbHasi IPOMBIIIUIEHHOCTh U JApyrue noTpedouTeNn napa

a TakKe JUTsl IPUTOTOBIICHUS MPSMBIX ¥ OOpPaTHBIX AMYJIbCHH (MCITOTB30BAaHUE TTapa B Ka-
YeCTBE BOJIHOM (pa3bl aMyJibeuii), 0apOOTHPOBAHUS KUIKOCTEN, THAPOTEPMHUIECKOM 00pa-
OOTKM MUIIEBBIX MMPOJYKTOB U KOPMOB, CAHUTAPHO-TUTUEHUYECKON 00paboTKH 000py/10-
BaHMSI U Taphl MUILEBBIX TPOU3BOACTB, MIPOMAPUBAHUS U CYIIKH JPEBECUHBI, POTIapUBa-
HUS [MOYBBI B TETUIMIIAX U MAPHUKAX, pa30TrpeBa BA3KUX KHUIAKOCTEH, MOATOTOBKH MOBEPX-
HOCTEH mepej] OKpackoi, B OOJIbHUIAX, OTENAX, OaHIX M MPAYEUHbIX, IPOMAPKHU U Pa30-
rpeBa UCTEPH U EMKOCTEH.

A BAKHO:

Hnoyxyuonnvie napoecenepamopvr «TUTAH» ne noonexcam yuemy 6 opeaunax
Pocmexnaosopa, coenacno npuxaszy Pocmexnaozopa om 15.12.2020 Ne536 «OBb
VTBEPKJIEHUU  ®EJEPAJIPHhIX HOPM UM IIPABUJI B  OBJIACTU
I[TPOMBIIIJIEHHOH  BE3OIACHOCTHU "I[IPABUJIA ITPOMBIIIIIEHHOH
BE3OITACHOCTH IIPU UCIIOJIB30BAHUN OBOPYIIOBAHUA, PABOTAROIIEI O
110/] U3EBITOYHABIM J[ABJIEHUEM»

nyHkm 3.

Hacmosawue @HII ne npumernsaromes 6 omuoueHuu 00bekmos, Ha KOMopbIX UCNOIb3Y-
emcsi ciedyrouiee 060py0osarnue noo OAGIeHUECM.

2) anekmpokomivl emecmumocmoio He oonee 0,025 m3.

2. Texun4yeckoe onucaHue
2.1. HaznayeHue nmaporeseparopa
[Taporeneparop DJICKTPUYECKUI WHIYKIIUOHHBIN MapKu «TUTAH»
npousBoautenbHOCThI0 200-1800 «kr/mapa/dyac (B JanbpHEWIIeM — TaporeHepaTop),
MpeaHa3HadyeH I BRIPaOOTKM HACHIIIIEHHOTO Tapa Temmeparypoir max 188°C, 3a cuer
HarpeBa BTOPUYHOU OOMOTKH AJIEKTPOMArHUTHOM WHTYKIIUEH.



[TaporenepaTop MoAKIIOYAETCS K MPOMBIIIIIEHHON CETH Tpex(}a3HOro NepeMEeHHOro TOKa
C HEUTpAJIbHBIM MPOBOJIOM M IIMHOW 3a3eMJICHUSI, HOMUHAIbHBIM Hanpsbkenuem 0,4xB,
gactotoi 501, ¢ MOMyCTUMBIM OTKJIOHEHHEM HANpPSLKEHHs DJIEKTPUYECKOW CeTH Ha
BXOJIHBIX KJIEMMax MaporenepaTropa, B mpenaenax ot — 5 g0 +5 %.

A BAKHO:

[Ipy u3MEHEHUM HOMMHAJIBHBIX [APAMETPOB MHUTAIOIIEH DSJIEKTPOCETH H3MEHSAETCS

MOIIIHOCTh ~MHAYKTOpa, YTO MPUBOAUT K HU3MEHEHUIO HACBIICHHOCTU Mapa

BbIpa0aThIBAEMBIM [1APOTE€HEPATOPOM.

B maporeneparope oTcyTcTBYIOT TOHBI, 31€KTpObI, COCYbI MO AABICHUEM U JIPyTHE

O0OBEKTHBHBIE MPUUMHBI YACTOT'O BBIXO/IA U3 CTPOS MApOreHEPATOpA.

Bce maporeneparoper TUTAH mnomHOCTBIO aBTOMaTH3UpPOBaHBI U HE TPeOyIOT

IOCTOSTHHOTO ITPUCYTCTBUS pabouero nepcoHalia, Ho TpedyeT CUCTEMHOIO KOHTPOJIA.

Bo3MOXHOCTH aBTOMaTUKHM NApOreHepaTopoB B 3aBUCHUMOCTH OT HUX MOJEIH, U

ITO3BOJISIFOT:

e ABTOMaTHyecKoe (MJIaBHOE WM JUCKPETHOE) MOICpKAHUE AABICHHE [1apa Ha BBIXOJIE
naporeneparopa 0,1-1,2MlI]a.

e B0O3MOXHOCTh peryJMpoBaHHUsl CTEIIEHH HACBIIICHHOCTH I1apa, IyTEM HM3MEHEHUs
pacxoza Boabl uepe3 uHaAykrop. Crabmnnzanus pacxonaa soast [INJ[-perynstopom

e KackagHoe 1 aBTOMaTU4Y€CKOE yNpaBIeHHE padOTON MHAYKTOPOB.

e ABTOMAaTH4YeCKO€ MNOJJECPKAHUE TEMIEPATYPbl NPOAYKTa, C IOMOUIBIO BBIHOCHOI'O
naTurka Temneparypsl (4-20MA) NOIKIII0YaeMOro K maporeHeparopy.

e ABTOMarhyeckass paboTa MHaporeHeparopa IO 3aJaHHOM OINEepaTOpoOM IporpaMmme
(paborta no peuenty, coctouT u3 10 mporpaMMUpyeMbIX LIUKIIOB).

e lHTerpanus maporeHepaTopoB B aBTOMATHUKY Pa3IUYHBIX MPOU3BOJACTB (KOHTAaKTHO
JUCTAaHIIMOHHO; aBapUUHBIN CTOII, NTay3a B paboTe, myck/cTomn, paboyuil cTom).

o Unrerpamnus B ACY TII npennpustuii mo cetu Modbus TCP/IP u RTU(RS485).

¢ JMCTaHIIMOHHBIM MOHUTOPHHT H YIIpaBJICHUE Yepe3 BcTpoeHHyro Web — Busyanuzaiuio
o TCP/IP (kommnbroTep, cMapThoH, U T. 1.).

e SMS-TekcToBOE OmoBelIeHre Ha SHOMepoB. [lpu mro0oii aBapuu, IMycKe, OCTaHOBKE,
CMEHE LIMKJIOB B PELIENTE, OKOHYAHUE BBINIOJHEHNS PELENTa.

2.2. IIpuHuun padoThbl MaporeHeparopa

B naporeneparope riaBHbIM CHUJIOBBIM arperatoM sIBJII€TCS HHAYKTOP, KOTOPBI COCTOUT
U3 JIByX MapajuiebHO MOJKIIOYEHHBIX 3-X (ha3HBIX CHIIOBBIX TpaHC(HOPMATOPOB, UMEIO-
IIMX OOIIYI0 BTOPUYHYIO OOMOTKY (KOPOTKO3aMKHYTBIA BUTOK) B BUJI€ 3MEEBUKA U3 ME/I-
HOU TpyOku. [Ipu BkITtoueHnn B paboTy maporeHepaTopa, IMiIyHKePHBIH HACOC BHICOKOTO
JaBJICHUS TIOJIaeT MUTATENbHYIO BOLY B MEJIKOJANUCIIEPCHOM COCTOSIHUM BO BTOPUYHYIO 00-
MOTKY MHAYKTOpPA, CTEHKH KOTOPOI HarpeBaroTCsi OT MPOXOIALIETro Yepe3 Hee ToKa, o0pa-
30BaHHOTO OT 3JIEKTPOMAarHUTHOTO MOJISi MEPBUYHOM OOMOTKH CHIJIOBOTO TpaHchopMa-
TOpa.



JlanHblil TIpoliecc, MO3BOJSET MPAKTUYECKH MTHOBEHHO NpPeoOpa3oBaTh MUTATENIbHYIO
BOJy B IIap Y 3HAYUTEJILHO BIIMSAET Ha YMEHbILIEHUE MOTPEOICHUS AIEKTPOIHEPTUU TTAPO-
reHepaTopOM, MPUMEPHO B 2 pa3a OT MOTPEeOJCHUS JIEKTPUUECTBA TOHOBBIMU WIIH 3JIEK-
TPOJIHBIMU TTapOre€HEPATOPaAMHU.

B nporiecce axcrutyaTauy naporenepaTopa, mpyu yMEHbIICHUN TOTPEOIeHUS TTapa moTpe-
ourtenem, 1aBjaeHUE B 00IIEM MapOMpPOBO/IE BO3PACTACT U MPH MPEBBIILICHUN YCTAaHOBIICH-
HOTO OTIepaToOpOM 3HaUCHHUS pPabovero JaBieHUs apa, MHAYKTOP aBTOMAaTUYECKH TIEPEXO0-
JUT B TIOBTOPHO-KPATKOBPEMEHHBIH (IMCKPETHBIN) peKUM pabOThI HIIM KOT/Aa MpeKpaIa-
eTcst 0TOOp mapa, MOJTHOCTHIO OTKIIFOYAETCS, YTO JAOMOIHUTEIHHO MO3BOJISIET IKOHOMUTh
AIEKTPOIHEPTHIO.

Ecnu, B maporenepaTope yCTaHOBJICHO IJIABHOE PETYJIMPOBAHUE MOIIHOCTH, TOTAa MpH
YMEHBIIECHUHU NOTPeOJICHH Tapa MOTpeOuTeneM, BbIpaboTKa napa u noTpedieHue
AIEKTPOIHEPTUH [TAPOTEHEPATOPOM, OYJET ABTOMATUUECKH YMEHbBIIIATHCS.

COCTAB UHOYKTOPA

_ MarnuronpoBoge!

BropuyHan obmoTkKa uHayKTOpa

Mnb3bl yCTaHOBKK

[ATYUKOB 'remneparyp/’ ; ’HEHTO‘IHbIe CTAXKM MarLuronpoeoaa
4

__Karywku TpaHcgopmaropa

TpaxncdcdopmarTop

2.3. O01mee onucanue padoThl MApOreHepaTopa
[Tocre XUMBOIONIOATOTOBKY MHUTATEIbHASI BOJIA (Jlajiee BOJIa) MO BOJAOMPOBOAY MOAAETCS
B HACOCHBIN OJIOK TaporeHepaTopa U MPOXOIUT Yepe3 OTCEKAIONMINN JICKTPOMArHUTHBINA
KJIallaH ¥ JaTYdK IMOTOKa (pacxoJoMep BOJBI), YIPABICHUE KOTOPBIMH OCYIIIECTBIISICTCS
CUCTEMOW aBTOMaTWKH. KOHTpOJSb HaTIW4YUs JOBWKCHHS BOJBI HEOOXOAWM, IS
WCKIIFOUCHUS aBapUMHBIX CIIy4aeB OTCYTCTBUS WJIM HHU3KOTO pacxojia Bojabl. JlaBieHwe
BOJIbI KOHTPOJIMPYETCS DJICKTPOHHBIM JAaTYUKOM H  TOJJEPKUBACTCS  CHUCTEMOM
VOpaBJICHUS C TIOMOIIBI0O YAaCTOTHOTO TMpeoOpaszoBaTens, a JUisi OTpaHUYCHUS
MaKCHMaJbHOTO pabOo4yero JaBJICHUS BOJIBl Ha BBIXOJAE HAcCOCAa YCTAHOBIICH PETYJATOP
nasnenus. [lanee Boja, depe3 KHUKJEp MOAACTCS BO BTOPHUHYIO OOMOTKY HHIYKTOpa
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(3MeeBHK) U mpeoOpa3yeTcss B nap. Ha BbIXoje M3 MHIYKTOpa YCTAHOBJIEH OOpaTHBIN

KJIallaH, IIOCJE€ KOTOPOTrO Tap HAMNpaBISIETCd YE€pe3 BBIXOJHOM MapoNpoBOA K

norpebutento. Jlo oOpaTHOro kiamaHa YCTAHOBJIEH NPEIOXPAaHUTEIbHBIM KIamaH, He

JOMYCKAOUIUI CO3[JaHUsl 1aBICHUS Pa3psIKEHUS B 3MEEBUKE.

Ha BpIXOgHOM mapomnpoBoze Juisi KOHTPOJISI NABJIEHUS Iapa YCTAHOBIICH JJIEKTPOHHBIN

JATYUK, a TAK)K€ MEXAaHWYECKUU NATYMK JABJICHUS I1apa, KOTOPHIM NPHU NPEBBIICHUN

JABJICHUS Iapa, OTKJIIOYAET BBOJHOW CHIJIOBOM aBTOMAT.

VYnopasnenue paboToOi maporeHeparopa OCYUIECTBISAECTCS C MOMOIIbI0 CEHCOPHOTO

NaHEJIbHOTO KOHTPOJUIEPA, PACIOI0KEHHOTO Ha MEpeIHEN NaHenu naporeneparopa. OH

CBs3aH Mo HHTepdelicy C BHYTPEHHUM KOHTPOJUJIEPOM M BMECTE€ OHU BBIMOJHSIOT BECh

aNropuT™M paboThl. B 3aBUCMMOCTHM OT KOMIUIEKTAIlMM MaporeHeparopa, 3aJaHHOe

JABJICHUE TIapa MOXET IMOJJEPKUBATHCS IIJIABHO, C MOMOILIBIO PEryJIATOPAa MOIIHOCTH

MHIYKTOpa WIM IJUCKPETHO C IIOMOIIBIO CHWJIOBBIX TBEPAOTEIBHBIX peEJie, B PEKHUME

BKJIIOYEHO - BBIKJIFOYEHO.

Cucremoil ynpaBiieHHs] MapOreHepaTopa YUYUTHIBAIOTCS BCE HEOOXOAMMBIEC 3aIIUTHBIC

[IapaMeTphl [0 TEMIIEpAType, NaBICHUIO I1apa U pacxoa BOJbI, C U3MEHEHUEM KOTOPBIX

MIPOUCXOAUT 3aIUTHOE OTKIIOUEHHE PA0OTHI BCErO MaporeHeparopa:

TeMriepaTypHbIil KOHTPOJIb OCYLIECTBIIAECTCS:

® C IOMOIIBIO PACIOJIOKEHHOTO Ha OOMOTKE TpaHc(hopMaropa HHIYyKTOpa JaTdyHvKa
TEMIIEPATYPBI, MO CHUTHAIY KOTOPOrO, aBTOMAaTHYECKM BKJIOYAETCS BEHTHIATOPHI,
MpeAHa3HAYeHHbIe, I OXJaXJAEeHHs OOMOTKM TpaHchopmaTopa, Janee Mpu
JaJbHENIIEM IIOBBILICHUN TEMIIEPaTypbl BBILIE 3aJaHHOTO IIPEAesa, AaBapUWHO
BBIKJTIOUAET pabOTy KOHTYpa Mmaporeneparopa, GUKCUpys aBapuiHYIO CUTYAIUIO;

® C IOMOIIBIO PACHOJIOKEHHBIX HA BBIXOJE M B CEpPEeAUHE HHIYKTOpAa JaTYUKOB
TEMIIEpaTypbl, IO CHUTHAJTY C KOTOPHIX AaBTOMATHMYECKU BBIKJIIOYAETCs padoTa
COOTBETCTBYIOIIETO MHAYKTOpPa MaporeHepaTopa, sl NPEIOTBPAILEHHUS IEpErpeBa
MHIYKTOpA, (PUKCUPYS aBAPUHUHYIO CUTYAIIHIO;

® C ITIOMOIIBIO PACITOJIOKEHHOTO Ha BXOJ€ MTUTATEIbHOM BOABI JATYMKA TEMIIEPATYPHI IS
e€ KOHTpOJIs, IPEBBILICHUE MTapaMETPOB KOTOPOIl aBTOMaTHUECKH BBIKIIOYAET paboTy
BCEr0 MaporeHeparopa, s NPEAOTBPAIICHUS BBIXOJA U3 CTPOS HACOCHOTO
o0opynoBaHusi, GUKCUPYS aBAPUHNHYIO CUTYALIHIO.

e C IMOMOIIBIO PACIOJI0XKEHHOI0 Ha Kopmyce paauaropa cwioBblx TTP nmarumka
TEMIIEPATYpPhI Il €€ KOHTPOJIA, [0 CUTHAILY KOTOPOr0, aBTOMATUYECKH BKIHOYACTCA
BEHTWJIATOPBI, MNpPEAHAa3HAYCHHbIE, JUIA OxjJaxzaeHus paauaropa TTP, nanee mpu
JATbHEHUIIIEM TMPEBBIINICHUN TapaMeTPOB aBTOMATHYECKHM BBIKIIIOYAET PabOTy BCEro
KOHTypa MaporeHeparopa, Ui NPEJOTBPAIICHUS BbIXOAA W3 CTPOsi CHIOBBIX TTP,
(duKcHpys aBapuiiHYIO CUTYALIMIO.

TonpKO B KOMIUIEKTAllUK IaporeHeparopa ¢ cuiioBbiMu TTP.

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

MHOro-uHAYKTOPHBIE MOJENIH OTJIMYAIOTCA OT OJHO-MHIYKTOPHBIX, MECTOM YCTAHOBKH

CYETUYMKOB BOJIbI U MPEIOXPAHUTEIBLHOIO KJIallaHa Pa3psIKEHHUS.



2.4. CocraB naporeneparopa
Bce o6opynoBaHue B maporeHepaTope pa3MelleHO Ha METAJUIMYEeCKOM Kapkace H

3allMIICHO MCTATINIMYCCKMMU ITaHCIISIMU (pI/IC)

COCTAB NAPOIEHEPATOPA
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Puc. 2 CocraB naporeseparopa ¢ AByMs HHIYKTOPaMH.

COCTAB NAPOIreEHEPATOPA
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HO,Z[KJIIO‘ICHI/IG BHCIIIHHUX COC,[[I/IHCHI/Iﬁ K IIaporeHeparopy oCymeCTBIIACTCA C Sa,Z[HCI\/'I qaCTu
K pazbeMaM pPAacCIIOJIOXKCHHBIX IO KpBIIHKOﬁ C HaAITUCBIO «BHeHne IOAKIKOYCHU D).
Pacrnionoxenue u Ha3HaAUCHHUE Pa3bEMOB YKa3aHbI HA pI/ICS

BHewHue nogkntoyenus naporeHeparopa TUTAH
Ha3HayeHue Pa3beMOB ANA BHEWHUX NOAKMIYEHUH

oo ¢ 1=

Bun coa Naporeseparopa THTAH  420ma 7] TOB048H4e BEHOCHOFO 2aTSa TEMDEarypa Tpogyia

NAPOIEHEPATOP TUTAH

[ucranumonHoe

. Q ToAnH04eHe JaHLIORHOTO yipaaneni o RS4ES

Aneunwe . RTU RS485

= e L
Nap Boga Jir ‘ o XS3

- = &~ & &

u

A%
T 0 @ i [: a Tlomini0veiNe JKCTaHLMORHORD Y aBNeHs
TR . XA MODBUS TCPIP
el LN

b w &
£ \ é TomKnH4eHHe aBapHIKOTO CTONA NapoTeHepaTopa
= st <

/4

\

(- . Tlogkiosenme oXwgaHus paboTsi naporeneparopa

Puc.5
Cocmae nuuesoil wacmu napozenepamopa

Ha nuueBoit nanenu naporeneparopa HaxoAATCs CIEAYIOIINE DIEMEHTHI:

e [IporpamMmmMupyemblii TaHEIBHBIM KOHTPOJUIEP, CIIYKUT JIJIsl HHAUKAIIUU PEKUMOB padoT,
YCTaHOBKH OCHOBHBIX IIaPAMETPOB YIPABIICHUS [1APOT€HEPATOPOM.

e ABapuiiHasi KHOMKA ¢ pukcanuen (rpuboK), CITy>KUT JJIsl aBApUIMHONW OCTAHOBKHU padOThI
naporeHeparopa. Ilpy HaxaTuu KHOMNKA (UKCHUPYETCS, OTKIIOYas CUJIOBYIO II€Mb
AIEKTPONUTAHUS TAPOrEHEPATOPA.

e CBETONMOJHBIM WHAMKATOP KPAaCHOTO LBETa «ABapus», CIYXHUT I WHIAUKALAA
COCTOSIHMSI aBapuu B paboTe maporeseparopa.

e CBETOAMOJHBIM HMHAMUKATOpP XKeaTtoro mnBera «['0TOB», CIyXUT Uil WHAUKALUU
COCTOSIHUS TOTOBHOCTH K IyCKY U OTCYTCTBUHU aBapuil B paboTe maporeHeparopa.

e CBETOAMOIHBIA WHAMKATOp 3ejeHoro IuBera «PaboTa», ciy)XUT Uil WHIUKALUU
cocTtostHusT pa®oThl mMmaporeHeparopa. Ilpu paboTe HHAYKTOpa HMHIUMKATOP TOPUT
noctosiHHo. [lpu oxxuganuu paboThl, B IPOLECCE PETYIUPOBAHMS, UHIUKATOP MUTAET.
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Ha nusicneit 1uyesoii nanenu napozeHepamopa Haxo0amca:

e PyKOSITKM CHJIOBBIX aBTOMATHMYECKHMX BBIKJIIOUATENIEH, CIY)KUT JJs  [OAAYU
AIIEKTPOIUTAHUS B TAPOTE€HEPATOP, 3AIIMTHI €r0 CHIIOBBIX LENEN KaKI0ro HHIYKTOpa OT
HEPErPy30K MO TOKY.

¢ PyKkosiTka aBTOMAaTUYECKOTO BBIKIIIOUATEINS LIETIeH YIIpaBieHus 000pyI0BaHUS, CITYKUT
JUIS TIO/1aYU DJIEKTPOIIUTAHUS 1IeTIel yIpaBiIeHUs IApOreHEPATopa, U 3alUThl UX OT
Neperpy30kK Io TOKY.

2.5. 'mapaBianyeckasi cxeMa NaporeHepaTopos

MapaBnuyeckas cxema naporeHeparopa c OAHUM MHAYKTOPOM

an. F1
Beog . . - Cuctema ynpasneHus asTomatuku TUTAH

e - ’f
380v/500 Y :

13

Bopaa 9 12 Map

T

11

1 Bubporacurens

2 ONeKTPeOMarHUTHbLIN KnanaH ConeHouaHbIA E1 2

3 [aTuuk noToka, Pacxoaomep Cunogoit asT.BbiKNOMaTENL
4 HacocHbii BRok F2 Ast.soiknouatens (10A)
5 OrpaHu<nTentHbIA BEHTUNb uenen ynpasnexvs

6 Aartuuk nasneuma soael TUTAH 200 |200A

7 MaHomeTp u3bLITOYHOro gasneHus soas! TUTAH 300 |250A

8 LpoccenbHan waiba-dbopcyHka F1 TUTAH 400 |315-400A

9 TpexxoaoBbIe KpaHbl NPOMbLIBKW TUTAH 500 |400A

10 WnaykTop napa - TUTAH 600 | 500A

11 OOpaTHbIiN KNanaH paspaXeHus

Mpuuesze: not o 7w 12 yoracanusaotcs HilTEN: ToE0REH0 &
12 OB6parTHbid Knanad napa o B ey A— o cond

13 Oatuvk gasnenws napa

Puc.6

MmapaBnuyeckas cxema naporeHepartopa C 2-1 UHAYKTopamMu

F1
an.

== gy
Bon =21 Cuctema ynpaenenus TUTAH

P —
380vSOMNy Fa

= |— ------- 3. CBA3b C CUCTEMOW ynpasneHns
no3. 9, 9.1 moxer DuITh 2@MEHEHA TPEXXOA0BLIM KNANaHom
no3s. 1,27 MOXEeT He yCTaHaBnNusaThCA

’ 14 15

16 6 12 12
L Ol R

1. MexaHuvecknin hunesT
2. MaHomeTp ¥ ? S : 9 10 1 - _1? 3 = N
3. BubGporacurens 1 \
4. HacocHeia Bnok |BQ & I
5. OrpaHuuuTensHbil BEeHTUNL 0.1
6. [latiuk aasneHns soasl 4-20MA 12. Wapoewii Tpexxofosof kpaH
7. WapoBmi kpaH 13. WUnaykTop napa
8. [poccensHan wanba-hopeyHka 14. [Namiuk aasneHuns napa 4-20mA
9. ONEKTPOMArHUTHBLIA KNANaH H.3aKp. 15. [aTyuk apapuiHeld Aasnenus napa
9.1 SnekTpoMarHMTHLIN KNanau H.aTKp. 16. [latyuk TemMnepartypbl BoAb!
10. Aarmiwk noroka, Pacxogomep F1 Cunosoi asT.BulkNo4aTens 1-ro UHAyKTOpa
11. O6partHbii knanaH F2 Cunoson asT.BeiKnioMaTens 2-ro MHAYKTopa
F3 Asr.esiovarens Uenen ynpasneHus
Puc.7
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l‘u.qpagpuqecxaﬂ CcXema naporeHepartopa c 3-5 WHAYKTOpamMu
an. =H
Baon =y Cucrema ynpagnexus TUTAH
380v/50My  |F3 .
% { seennes 3N. CBA3b C CUCTEMON yNpasneHus

|F4 . | No3. 9, 9.1 MoXeT DbiTh 3aMeHEHA TPEXXOAOBLIM KNanaHom
s | no3. 1,27 MOXeT He yCTaHaBNnueaTsCcs

2 1415

16 4 6 12 i3 12
A SRS M B il L
= - 8 11 Mar

e Map

12 12
i A Bt S HKH | ik
BubBporacurens I_L 8
HacocHbin 6nox ¢ J\.‘q_&]
OrpaHn4urensHeln BeHTUNL

9.1 11 12 13 12 ’
Oatuuk gasnesns sogkl 4-20mA 7& [8| y M‘I Hg*_%vi_
Lapoesiid kpau _‘%—&J

9.1

P

OpoccensHasn wanba-opcyHka
BNeKTPoOMarHUTHbIA KNanaH H.3akp.
SNEeKTPOMAarHUTHBIW KNnanaH H.OTKp. 15, [Jatyuk asapuiiHbid SaBnedua napa

Hatuuk noToka, Pacxonomep 16. [aTt4yuk TeMmnepaTtypbl 804!

. ObpaTtHbih knanaH F1 Cunoson agT.ssiknyarens 1-ro MHAyKTopa
. Waposblit TDEXXOA0BOW KpaH F2 Cunoson asT.sslknioMaTerns 2-ro MHAyKropa
. Muaykrop napa F3 Cunoson aBT.8nikniyaTens 3-ro MHAyKTopa
. Oaryuk pasnexuwa napa 4-20mA F4 AsT.BblknovaTens Uenei ynpasneHna

DONOOD WN A

- A A alD
BWN=2O,

Puc. 8
Cucmema ynpaesnenus umeem cieoyoujue 603MONCHOCMU KOHMPOTIA:
1. Mnaukarop pacxoja BOAbI K&KI0TO MHAYKTOpA (JI/MUH. )
Nuaukatop Tekyiero JaBjeHus rapa 1 BoJIbl Iociie Hacoca (6ap uitu aTm.)
Temmeparypa nogaBaemoii Boasl (°C)

B W

Nunukatopsl pexxuma padoThl, I KaXJOTO HHAYKTOpa (TeHEepaluu Iapa WIH
OKUJIaHUS )

VY CTaHOBKY 3a/IaHHOTO 3HAUYECHUS JaBJICHUS Mapa UHAYKTOPOB (0ap)

Y CTaHOBKY 3aJlaHHBIX 3HaYCHUH TeMIiepatypsl poaykra (°C)

Wuaukatopsl neperpesa pa3auvHbix y4acTkoB (°C)

Hanuune cuerunka HapaOOTKH Ka)kJI0T0 HHIYKTOPA

© © N> U

NHaukamnuio mociieHero 3aperucTpupOBaHHOTO COOBITHS, TIpH padboTe
rmaporeHeparopa.
10. Undopmanus 06 ycranoBnernou Bepcuu I[10.
11. PexuM aBTOMATHYECKOTO 3aITOJTHEHHSI CHCTEMBI BOJIOM KaXKIOTO HHIYKTOPA.
12. Pexxum oroBemieHus: 0 HEOOXOAMMOCTH TEXHUIECKOTO 0OCTYKMBAaHUH T10
BPEMEHU HApaOOTKH.
13. OO1ryto CBETOANOIHYIO HHANKAIIMIO COCTOSHUS TTaporeHepaTopa
14. B03MOXHOCTb BBIOOpA PYUYHOTO, aBTOMaTHYECKOTO, TUCTAHIIMOHHOTO U
peuentypHoro (10 10 UKIOB) pexxrMa paboThl MaporeHepaTopa.
[TonpoOHOE ommcaHue pabOTHl CUCTEMBI YIIPABJICHUS, IPUHITUITAATBHBIC CXEMBI, BEPCHS
MIPOTrPaMMHOTO OOECIIeYeHUsT W ApyTas JTOKYMEHTAIlWs, MPUBEACHBI B PYKOBOJICTBE TIO
AKCIUTyaTaIlii K TPOrPaMMHOMY 00€CTIEUeHUI0, YCTAHOBJICHHOMY B MaporeHepaTope.
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2

.6. O01Me TeXHUYECKUE XaPaAKTEePUCTUKH

Mojaeiib

Ne HanmenoBanue napamerpa TUTAH 200—1800

1 | Ipoussomurensrocts, kr/mapa/ua (£5%) 200 | 300 | 400 | 50 | 600 [ 700 | 800 | 900 | 1000 | 1200 [ 1500 | 1800

2 | Bpewms Bblaum napa, MUH 0,5

3 | Temneparypa mapa, °C 105-188

4 Perynmupyemoe pabouee paBieHne mapa, 01-1,2
MlIla

5 KH];);pe@meMaﬂ PJICKTPHHICCKAT MOTHOCTE, 80 120 160 200 240 280 320 360 400 480 600 720

6 HomunansHOE HanpsbkeHUE MUTAKOIIEH 04
cern, kB, (+5%) ’

7 | Pox Toka nepeMEHHBIN Tpex(ha3HbIi

8 | Yacrora nuTaronieii cetn, I'n 50

9 | KoaddunueHT MOIIHOCTH, COS @ 0,95

10 | KommyTatop Tpexdha3Horo Toka OeckonTakTHbie KOMMYTaTOPBI (TTP) (rckpeTHOE) / perynsiTop MOIHOCTH (JIMCKPETHOS/TIABHOE)

11 | THI IPHMEHACMEIX KOHTPOJLIEPOB CHCTEMEI CIIK107, CIIK110, IUIK15X, TJIK210, ITP200, TIP103
yIIpaBJICHUS

13 | Konn4ecTBO MHAYKTOPOB 1 2 | 3

14 | Bug peryaupoBaHusi MOITHOCTH JICKPETHOE/IITABHOE | JIUCKPETHOE JUCKPETHOE, AaBTOMAaTHYECKOE KaCKaHOe

15 | MoHTa)XHOE UCTIOJTHEHUE CTaIIMOHAPHOE

16 Temnepatypa nurarenbHol Boabl, °C, 60 60: 80 80: 100
He Oosee
[TpucoenMHNUTETBHBIE pa3MEPHI:

17 | BOAOIPOBO " " 1" 1"
apoIpoOBO/I AL | AL 1" 1" 115"

Tum coennueHust

18 | BomonpoBox pe3pboBoe
HaponpoBoa pe3pboBoe (uaHLEBOE
["abapuTHbIe pa3Mepsbl 10 KapKacy, MM:

19 | mHa 1150 1200 2200 3000
IIpUHA 900 1000 1270 1270
BBICOTA 1200 1200 1300 1500

20 | Macca, HETTO, KT 495 550 710 795 780 1000 1150 1290 1400 1600 2100 2400

21 | Macca, O6pyTTO, KT 540 595 755 850 935 1180 1320 1480 1600 1850 2480 2780

22 | Kommnexranwms 3UTT HacocHas npombiBouHas cranius HIIC-3000 / Hacoc 11st MpOMBIBKH TEII000MEHHUKOB (OycTep)

23 | TpeboBaHMsI K KaYECTBY BOJIBI Tpedyetcs BogonoaroroBka no 'OCT 20995-75 nist korios ¢ naBnenueM jao 1,4 MIla [14 krc/cm?]
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DJIeKTpUYecKasi cxeMa MOAKJIIYeHHs MaporeHepaTopa K 3J1eKTPUYECKOii ceTH MOTpeduTe/Isi

1. UCTOYHMK anekTpocHabxeHuA
2, CunoBo# kabenb aneKTpONUTaHuA
3. Maporeneparop TUTAH

2 KaGenob

MeaHbLIN
0,4xB

3. Maporexeparop TUTAH |

BxoaHble KNeMMbi
INeKTrponuraHus
naporeHeparopa

0,4xB

/".'/’ : -
.’ ~) iCDa:;a A

)"
~) ' da3a-B

,r/

=’} ®a3a-C

A
1. ICTOYHUK |
Anekrpo- B
CHabxeHus
0,4xB | €
N
K KOHTYpY
3a3emMneHusi

Hentpanb - N
PE -

~z
3aszemMneHue

- CeyeHue meaHOro kabens B3ATO U3 pacyeta ero anunbl 10 MeTpoB

- Mpu Gonbwei anute (>10m.) kabena He0OXOAUMO YBENUYHTL €r0 CeYeHUe
cornacxo gencrayowux MY3 (npaBun ycTpoUCTBA 3NeKTPOYCTAHOBOK)

- MakcumanbHoe 3HayeHue ceveHus kabens Ana MHOrOWHAYKTOPHLIX MOAENe# naporeHeparTopa
OrpaHUM4YeHHO MaKCUManbHLIM CeYeHUeM BXOAHbLIX KNeMMHUKOB NaporeHeparopa

- CeyeHue BXOAHbIX npoBoAOB B 0AHOMHAYKTOPHLIX MOAENAX NaporeHepaTopoB AOMKHbI ObiTh

HE MEHee PEKOMEHA0BaHHbIX U HE fonee MakCUManbHOro ANA an.BeoAA

Tun oGop. |

TUTAH 200
THUTAH 300
TUTAH 400
TWUTAH 500
THUTAH 600

TWUTAH 700
THUTAH 800
TUTAH 900
TUTAH 1000
TUTAH 1200

TUTAH 1500

TUTAH 1800

> S=2* 185mm2
> S=2* 240mm2

TP mHAOyYyKTOP A
600
720

Tabnuua cooTHOWEHMA TMNA NaporeHeparopa
U MHHUMAnNbLHOrO CeYeHUsi BXOAHOro MeaHoro kabens

MuHuMansHoe MowHocTe
cevyeHMne Xnnbli KBT
mMmenHoro kabens | ¥ 10%
OOoviH MHOVKTOP
> S=50mm2 80
> S=70mm2 120
> S=95mm2 160
> S=120mm2 | 200 |
> S=150mm2 | 240 |
Asa mHayKTopa :
> S=150mm2 | 280
> S=185mm2 320
>S=2*120mm2 | 360
>S=2*120mm2 | 400
> S=2*150mm2 | 480

Makcuman.
TOK
no case (A)

140 A
190 A
250 A
320 A
400 A

440 A
500 A
570 A
640 A
800 A

960 A
1200 A

Ceyenue Bxopsiero kabens anekTpoNUTaHUA naporeHeparopa
AOMKEH COOTBETCTBOBATh BbllleyKa3aHHOW Tabnuue

OpueHTMPOBOYHbLIE AAHHbIE PACXOAOB INEKTPOIHEPrUM
Ha 100kr/y-napa pacxon ~40kBT(65-80A)

' C:;f'":g:m":m%‘;°’fg£gm:;‘;‘: zceT;:;rx:’e::mporenepmpoa Cxema NoaknoYeHus K anektpocetu | TMTAH
NOMKHO COOTBETCTBORATL NOTPEBNREMOM MOLHOCTH B | freceet Ioues | Maporenepatop TUTAH |2« |31 s
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3. O0mee onucanue padorsl aBToMaTukH naporeneparopa TUTAH

ABTOMAaTHKa [TapOreHepaTopa UMEET BCTPOEHHBIN (AUCKPETHBINA HITY IUTABHBIN) PETYJISTOP
MOIIIHOCTA HWHIYKTOPOB, JUIsl MOJAJEPKAHMS AAaBICHHUS Napa U BHEUIHEH TeMIIepaTyphl
npoaykra. Mmeer cucremy 3amiuThl OT OTKJIOHEHUH TEXHOJOTMYECKHX IIapaMETPOB
paboThI MaporeHepaTopa.
Paborta nmaporeneparopa BO3MOKHa B CIEAYIOLIUX PEKUMaX: PYUYHOM, aBTOMAaTHYECKOM,
pEeLENTYpHOM. YHpaBiIsATh pPabOTOH MOXKHO MO MECTy WM JAMCTaHUMOHHO. B
COOTBETCTBUM C MOJEIBIO MaporeHepaTropa M YCIOBHAMH pPaOOTHI, OIEpaTop cam
BBIOMPAET, B KaKOM pPEXHME €My OSKCIUTyaTHpoBaTh maporeHeparop. Cpok XpaHEHHs
BBEJICHHOW HH(OpPMAIIMK HEOrpaHWYeH (MPU YCIOBHUH CBOEBPEMEHHOW 3aMEHBI,
BHYTPEHHUX UCTOYHHKOB MUTAHUSI KOHTPOJUIEPOB).

Pyunou pesxcum

PaGota B py4YHOM peXHME TMO3BOJIIET ONEPATOPy CaMOCTOSITENIBHO IPOU3BOAUTD
yIpaBiicHHE (BKJIIOUYEHHE B pabOTy) MHAYKTOpPOB. WHAyKTOpHl pabOTalOT Mo 0OIIei
YCTaHOBKE PETYJATOpa AaBJICHUS Tapa WK TeMIIepaType MpoayKTa.

AemomamuuecKkuil pexcum

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

B Hem aBTOMaTHKa aporeHepaTopa cama OInpeAeiisieT, Kakoil HHAYKTOP BKIIOUYUTD
MEepBLIM B paboTy (10 MUHUMAaIbHOU HapaboTke). Jlasee, B 3aBUCUMOCTH OT
MoTpeOICHUS TTapa, aBTOMAaTHKA MPUHUMAET PEIICHHE O TIOIKITIOUYCHHE (ITPU HETOCTATKE
MOITHOCTH) WJIM OTKJIFOYEHUH (IIPU U3JIMIIHEW MOIIHOCTH) pabOThl MHIYKTOPOB.
NHIyKTOpHI pabOTaIOT 10 00IIEH YCTaHOBKE PETYIIATOpA JaBICHUS Tapa UiTu
TeMIepaType MpOAyKTa.

Peyenmypuwtit pexrcum (Peyenm)

B sToM pexnme maporeHepaTOp aBTOMATHYECKH BBIMOJHSET BBEICHHBIM ONEPaTOPOM
aIrOpUTM pabOTHI (perernTa).

Penient Moxer cocrosate a0 10 1mukioB paboTel. B kaxkaoM HMKIE omnepaTop
yCTaHABJIMBAECT CIEIYIONINE MapaMeTPhI:

e BpeMs pabOThI KaXJA0T0 IHUKIIA.

e 3ajaHue JIaBJICHUS Tapa Ha BBIXOJIC MaporeHepaTopa B KaXKI0M IUKIIE.

e 3ajgaHue TeMIepaTypbl IPOIYKTa B KAKJIOM LIHUKJIE.
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IIpumeHeHMe MaporeHepaTopa Npu pPeryJIipOBAHNU TeMIIEPATYPHI MPOIYKTA

Pabora naporeseparopa TUTAH no Temneparype npoaykra
CcXema NoKMKYeHUA BLIHOCHOIO AaTyuKa TeMneparypbl NpoAyKTa

Maponposon BbIHOCHbLIA
AATUMK TeMNepaTypbl NPOAYKTa

ey

Bug cnepeaw Maporeweparopa TUTAH Bua c3apu MNaporeweparopa TUTAH —
v
‘ — — — 4-20MA

— ':T ® NAPOrEHEPATOP TUTAH ~ &

Kabens paryuka

Baan s
n ]
2 8
u |8} o >
== = = =
©
om
-
Bxoa nurtarensHoOW BOAbLI : . . c
—l e _ NPOLAYKT
i
BosspaT koHgeHcara KoHAaeHcaTooTBOAuMK EMKOCTB C NPOAYKTOM

Puc.9
Jlucmanyuonnslit cnoco6 ynpaeieHus

A BA/KHO:

Yemanoexy oucmanyuonnozo cnocoba ynpaenenus, nompebumens yKazvléaem npu 3aKaze
coomeemcmeyowel Mooeiu napo2eHepamopa.

OTOT crocol MO3BOJIAET YIaJIeHHO HAOMI0IaTh M YNPaBIATh pabOTON MaporeHeparopa,
yepe3 Gpusnueckoe nojakaodcHue kK pasbemy RJIA5(XS3,4) u XS2.

JINCTaHITMOHHO MOYKHO TTOAKIIOYUTHCS JIOKATBHO WJIH YIAJICHHO.

JlokaJIbHO MOYHO TIOJIKJTFOUUTRCS 110 Kabemo Ethernet asymst crioco6amu:

1-1i crioco6 - Web-Busyanuzarus, JUist 3TOr0 MOAKIIOYCHHS HCIIOIb3yeTCs JH000e
YCTPOMCTBO (KOMITBIOTEP WUJIH JPYroe YCTPOMCTBO) MOIICPKUBAIOIINN JTI000H Opay3ep ¢
HTMLS u umeromumii pusnyeckoe nojakimroueHue yepes RJ45. B 6payzepe MoKHO
HaOIIOZaTh M YIIPABIATh paboTOM maporeHeparopa. Takxke MOKHO OpraHHU30BaTh
MOJICETh ¢ TTaporeHepaTopoM depe3 poyrep mo Wi-Fi.

2-#1 criocob — vepes Apyrue ycTpoiicTBa (KOHTPOJUIEPhI HAIIPUMEP) MOXKHO 00paIaThes K
naporerepartopy o npotokoiay Modbus TCP/IP wim RTU (RS485).
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http://192.168.0.201:8080/webvisu.htm

CXeMa NOKNIOYEHNA HECKONBKUX -n'aporé-nepa-'ropoa 8 cets MODBUS TCP/IP
ans Web-suayanusauum u ynpasnenus ¢ ACY TI lMpeanpuartus

MAPOIEMEPATOP THTAN MASOFENEPATOR TWTAN TAPCFESEFATOF THTRAH

a
L .
ST [ .
& s « ’ s34 W

Narv-xopa 4°2
 ACY TI npeanpusaTun

b
E
gz :
fi) (i baiglae » on]
]
§ ((wnn)) B
b
) B o B == -
’. (LAN) IWAm'\ Sk o .;—:—'—. Iz T4 ‘_h,t *—vm
- SR =N SN
Puc.10

A BA/KHO:

Bo scex cnyuasx, npu nooxnouenusx no cemu TCP, neobxooumo opeanuzosams 00Hy
noocems ¢ NaApoO2eHepamopoM.

IToncers no ymosuanuto ycranasiaubaercs 192.168.0.1 macka 255.255.255.0
[Tapamerper aapecaruun Modbus w  ¢GyHKIME oOpamlieHHss K IaporeHepaTopy
MIPEIOCTABIISIOTCS OTIACITBHO MPUIIOKEHUEM.

VY naneHHo yepe3 ceTH UHTEPHET MOXKHO MOAKIIOUUTHCS ABYMS CIIOCOOAMU:

1-i1 cmoco6 - Web-Busyamusarust. st 9TOro mOAKIIOYCHHS HUCIOIB3YETCS 000
YCTPONCTBO (KOMITHIOTEp HAINpUMEp) MojepKuBatomuii mobdoi Opaysep ¢ HTMLS. B
Opay3epe MOXKHO HAOJIIOIaTh U YIPABISTH pab0TOM MaporeHeparopa.

Jlns monkmroueHuss HeoOxoaumo obpaTtutcs K anpecy |IP ceru, manmee 3amate IP agpec
naporerepaTopa (192.168.0.201) u nopt oOparienus Web-pusyanusanuu (8080). s
ATOTO MApOTeHEPATOP JOHKEH OBITh MOMKIIOYECH MO KaOelt0 K WHTEPHETY, WMECHOIIHMA
cratuueckuit IP.

2-11 crioco0 — uepe3 Apyrue yCTpOuCTBa, MOAKIIOYEHHBIE K CETH UHTEPHET (KOHTPOJUIEPHI

HaTpUMep), MOKHO 00paIlaThes K nmaporeneparopy o nporokony Modbus TCP/IP unu
RS485.
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Cxema NoKMYeHUa HECKONbLKMX naporeHeparopos 8 cets MODBUS RTU RS485
ANA AUCTAHUMOHHOINO MOHUTOPUHIa U ynpasnexduna ¢ ACY TIN npeanpuartus

ACY TN NPeanpusaTmMs

- e
i . ————— S
: . | ]
L - .
sress Fz 23 etV SwaT iy
—r —— A .
Puc.11

Konmaxmmnoe oucmanyuonnoe ynpasienue napozeHepamopom
B HEKOTOPBIX MOJIETISAX TTApOTeHEpaTOpa BO3MOXKHO AUCTAHIIMOHHO U OTIEPATHBHO
BBITIOJTHATH JIBE KOMAH Il Ha BBIOOD € MTOCTA, MPU UX TACTAHIIMOHHOM TOIKITIOUCHUN;
® BPEMEHHYIO OCTaHOBKY paOOThI IaporenepaTopa. (o yMOTYaHHIo).
® aBapUITHO OTKJIIOYUTH CUJIOBOE AJIEKTPONUTAHKE MaporeHeparopa. (Mo yMoJ4aHuio).
o [IpousBecTu 3amyck U OCTaHOBKY pabOThI MapoTreHepaTopa.

IMoakar0YeHne BHENTHET0 YIIPABJIEHUS ABAPUIAHOIO CTONA U May3bl B padoTe

Pa6ora naporeseparopa TUTAH B komnnekce o6opynoBanus 3aKka3quka

cxema apapuitHoro M pabouero oTKNIOYEHUA NnaporeHeparopa
Bup caapw NMaporeneparopa TUTAH

: T T r o PaBovee oTknioveHue paborsl koHBeHepa ABApUAROB OTKMIONOHHE |
NAROTEHERATOR TWTAK OKUAAHKE PaboTh NaporeHepaTopoM paborhi naporeneparopa |

e | i@~ lw

| — r f
1'%»1 : I

Puc.12
Pesrcum SMS onosewenusn

A BA/KHO:

Yemanosky peacuma SMS onogewenus, nompedbumens ykasvieaem npu 3aKase
coomeemcmayrowell Mooenu napo2eHepamopa.
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[TpucyTCTBYET B COOTBETCTBYIOIIMX MOJIENISIX TApOTEHEPATOPOB.

Cayxut aia SMS yBenomieHnii Ha pyCCKOM SI3bIKE; MPHU BKIIOYEHUH U BBIKIIOUYEHHUHU,
aBapuu MaporeHepaTopa, BKIIOYCHUH ITUKIOB M OKOHYAHUHU PAOOTHI peIenTa.

[Tpu HeobxoaumocTn pabotrel SMS onosemienusi, ycranoButh SIM kapTy (OTKIIOUMB
3anpoc PIN xoma) B MozaeMm, 3aaTh HEOOXOJAUMBIN PEKUM pabOThI CMC-OIOBEIICHUS U
HOMEpa OIOBEIIAEMBIX KJIMEHTOB (0 5 HOMEPOB) B BHU3YAJIM3AllUU «HACTPOUKH SMS
yBeZOMIICHHIT». [Ipy HETOCTaTOYHOM CHUTHAJIE, yCTAHOBUTH AHTEHHY B MECTE YBEPEHHOTO
npueMa. Jlenexxnpiii 6ananc Ha SIM kapTe H0/KeH OBITh JOCTaTOYEH.

SMS - YBenomnerus pabotbl M OMOBELLEHHA aBapHitHbIX CHTYauuA naporesepatopos TUTAH

— | Ycranaenusaercs SIM kapra nioboro oneparopa
2l @ Mononxaem Ganawc
- ol ‘ Ycrawasnueaem Heobxoaumbii pexum SMS- onoseuleHus

s 2 =

Puc.13

4. 3aka3 Moae/ 1M HHAYKUMOHHBIX nmaporeneparopos TUTAH

[Taporenepatopsi TUTAH  wusroraBmmuBaioTcs B pa3MUHBIX  MOJUDUKAIUAX,
3amuGPOBAHHBIX B KOJIE TTOJTHOTO YCJIOBHOTO 0003HAYCHUS:

TUTAH XX XXX - XX - X

MpoussoauTenbLHOCTL Napa, Krivac ]

ot 200 no 1800
g SMS - onoBeuwexune
_BHMA PerynupoBaKnA MOIHOCTH MHAYKTOPA
MnaeHoe ' n
[uckpeTHoe n R
" O6veauHeHune
: ,.FP,",’,‘,’,‘?E‘,@? Kopnyca 9.‘}99,’”9??79?“. HECKOMLKMX
CranbHoi (CTaHaapTHbIR) . C nNaporeHepaTopos
Hepxaseowmn . H B cetb ana AY
NHaueuayanbHbii n MODBUS RTU RS485
MakcumanbHas TemnepaTypa BoAb! Hacoca
or 60 no 100 rp.C T
[lononHuTenbHbIE CepBUCHbIe (hYHKUUM NaporeHepaTopa — O6beanterue
n - HECKONbKMUX
0 3aAaHuI0 Nokynarens naporeHepaTopos
B cetb ans AY

MODBUS TCP / IP
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[TPUMEP PACHIN®POBKHU 3AKA3A;
TUTAH 12004(I1)-C60-SRTZ
O3nauaer, 4yTo B AJaHHOM 3aka3e naporenepatop TUTAH umeer cienyromue xapakTepu-

CTUKH:
e (1200) - npousBoauTeabHOCTD Mapa A0 1200kr/4ac.

e (M1) - muckpetHoe peryirpoBanue MomHocTy (Ha cuinoBbix TTP), (I1) — mnaBHOe pery-
JUPOBAHKUE MOITHOCTH

e (C) — crannaptHoe ucnonHenue, (H) — ucnonnenne u3 Hepkapermieit cramu, (1) —
UHAVBUYaIbHOE UCTIOJIHEHUE M0 TEXHUYECKOMY 3aJJaHUI0 3aKa3unKa

¢ (60) - MmakcuMaTbHAS TEMIIEPATypa MUTATESILHOM BOIBI TApOTeHEpaTOpa HMEeT 3 KpH-
TepHsl, B 3aBUCIMOCTH OT YCTAHOBJICHHOTO IUTYHKEPHOTO HACOCa BHICOKOTO JABJICHHUS, a
nmenHo: 60°C, 80°C, 100°C.

e (S) - ycranosien mojgeM GSM ¢ pynkmueir SMS-onoBeleHus (onoBeleHrue 00 aBa-
pUH, BKIIFOUCHUU W BBIKIIIOUEHUH TTaporeHepaTopa, Hauajaa padoThl KaKI0TO IIUKIIA B pe-
1[eTTe, OKOHYaHUE PabOThI periernTa)

¢ (R) - umeeT yHUKAIBHBINA CETEBOM apec JJIs BHEIIHETO TUCTAHIIMOHHOTO YIIPABIICHUS
o cetu MODBUS RTU RS 485.

e (T) - umeer yHukanpHbIM ceTeBoii IP agpec 115 BHENTHETO AUCTAHIIMOHHOTO YIIPaBJie-
uus o cetu MODBUS TCP / IP u Web-Busyanu3anumn.

e (Z) - uMeeT TONOTHUTEIIbHBIC CEPBUCHBIC (DYHKIIMH 110 TEXHHYECKOMY 3a/IaHHUIO ITOKY-
natens. DT QyHKIIUU COTJIACOBBIBAIOTCS C 3aBOJIOM-U3TOTOBUTEIIEM.

A BA/KHO:

IIpoecpammmuoe obecneuenue napozceHepamopa (n10dvle €20 Yacmu, a Mmak#ce UCXOOHbIl
KOO) SAGNANMCA UHMENIEKMYAIbHOU COOCMBEHHOCMbIO U HE NpedoCmas/isilomCs
nompeoumento.

Hwxe npuBeneH pucyHOK, MOSACHSIIONINHN pa3udue padoThl MApOTEHEPATOPOB, C TIIABHBIM
PETYIUPOBAHUEM MOITHOCTH HHIYKTOPOB M IUCKPETHBIX.

N3 pucyHka BHIHO, YTO TApOTCHEPATOPHl C IUTABHBIM PETYJIHPOBAHUEM MOTYT
MIPUMEHSATHCS YCIEIIHO I 00Jiee TOYHOTO MOACpKaHUs JaBICHUS mapa, HO IPH padoTe
B CHCTEME OOIIEeT0 MapomnpoBo/ia C APYTUM MapoBBIM 000pYAOBaHUEM, MOKET BO3ZHUKATh
HEKOPPEKTHBIN MPOIECC PEryIUPOBAHUS JaBIICHHUS Tapa.

JluckpeTHoe peryiaupoBaHue, HA0OOPOT MOKET YCIEHIHO MPUMEHSAThCS MpH paboTe Ha
001Ut TapoIpoBO/I C APYTHM MAPOBLIM 000PYIOBaHUEM.
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3aka34yuK BIOMPaAET CaAaMOCTOSITE/IHLHO NAPOTreHEePATOP ¢ HEOOXOAUMBIM YIIPaBJIEHHUEM.

Mpacuk noscHaLWUIA paboTy perynupoBaHns MOLLHOCTU MHAYKTOPOB

5 A NNasHOro perynupoBaHus Priapa A AUCKPETHOro perynupoBaHus
napa
T Bagaume osharee

AasnexHue fasneHus A

napa ‘napa napa
3apaHue
[aBneHus
napa

O 4 -
- . Bpems
MowsHocTs MowHocTs ¢
WHAYKTOPOR MHAYKTOPOB : :
100% 100% p—t - == ===
50% I0OMA BLIKN Bpems Bpems
0 — 0 —
MWL perynuposamne
Puc.14

5. TpebGoBaHusi K Ka4eCTBY MUTATEJIbHOI BOJbI

Jlist  HOpMmanbHOM paboThl MaporeHeparopa HeEOOXoauMa TUTaTeNbHAash BOAA C
coJiep;KaHueM razo00pa3HbIX BelllecTB He Oosee 2%, Temneparypa KOTOPOW, HE BBIIIE
AKCIUTyaTallMOHHBIX IMapaMETPOB HACOCHOTO OJioKa (B 3aBHCHMMOCTH OT THIIa HAcoca)
60...100°C, mpomenmas NOpeABAPUTEIBHYI0O XHUMBOJOOYHUCTKY BO  HM30€KaHUE
0o0pa30oBaHMsI HAKUIH M MPEXKIECBPEMEHHOIO BBbIXOAA M3 CTPOS BTOPUYHOU OOMOTKHU
MHIYKTOpA.

Hopwmpbl kauecTBa mUTATEILHOM BOJIBI IPUBEICHBI B TAOJIHIIE HIKE:

KauecTBo nurareabnoii Boasl no 'OCT 20995-75
HaumeHoBaHMe noKa3areJist
JJIsl KOTJI0B ¢ AaBjennem a0 1,4 Mlla [14 krc/cm?]
[Ipo3pauHOCTh IO WIPUPTY, CM He MeHee 40
OO011as )KeCTKOCTh, MI-OKB/JT 0,02
3unadyenue pH npu 25°C 8,5-9,5
Keneso obmiee [Fe], mr/n 0,0
Menp [Cu], Mr/n 0,01
HedrenpoayKkrel, Mr/n 3,0
PacTBOpEHHBIN KUCIOPOJ], MKI/KT 30

A BA/KHO:

B aiydae, eciu 6 napoceHepamop nooaemcsi nNUMAamenbHas 600d Hecoomeemcmeyroulas
napamempam, YKAd3adHHbIM 6 ma@mue, 3a600 U320mMosumeslb ocmasisem 3a cooou npaeo
omkKka3anisb n0mpe6umeﬂ10 6 ZapaHWILHJHOM 06C]Zy9fC1/l6‘aHuu.

6. YcTaHOBKAa 1 MOHTAXK
Y cTaHOBKA U MOHTaX [TapOreHepaTopa NPOU3BOAUTHCS CIELUAINCTAMU UM MOHTAKHOU
OpraHu3aliel, HMEIUIEd COOTBETCTBYIOIIMI JOMycK (pa3pellleHne) Ha MpaBo

BBITIOJTHEHUS 3TUX PabOT, COTIaCHO JIEUCTBYIOIIETO 3aKOHOIaTeIbCTRA.
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ITpu YcranoBke naporeseparopa B IOMEIIEHUN HEOOXOAMMO IIPEyCMOTPETh HAIUUUE;

® CHUCTEMbI OUUCTKU MUTATENbHOM BOBI B 00bEME (KOJMYECTBE) U KAU€CTBE JOCTATOUHOM
U1 HOpMaJbHOW pabOTHI MaporeHepaTopa.

e oOecredeHne eHTPATHHBIM BOJJOCHAOKEHUEM, KaHATH3AITUEH.

e TpexdazHylo NATH MPOBOAHYIO CETh deKTponuTaHus HanpsbkenueM 380 B ¢ wactoroit
50-60I'u, ¢ HyJIeBbIM MPOBOJAOM U 3a3€MJICHHEM IO JCHCTBYIOIIUM IpaBUIIaM,
COOTBETCTBYIOIIEH MOIIIHOCTH, TOTPEOIIAEMOI TapOreHEPATOPOM.

e Jlns BO3yX000MEHA € LIEBIO 3alIUTHI y3JI0B TaPOre€HEpaTOpa U CTEHbI IOMEIICHUS OT
HarpeBa, pacCTOSHUE OT MapOreHepaTopa 10 CTEHbI JOJKHO ObITh HE MeHee 500 MM.

e [lomenieHue, rAe yCTAaHABIMBAETCA NApPOrE€HEPATOp, JOJDKHO COOTBETCTBOBATH

KJIIMMAaTHYECKOMY HCIIOJHEHUIO M KaTeropu pasMmelieHus ycioBuaMm YXJI4 mo
I'OCT15150-69

A BA/KHO:

Bo usbeoxccanue usnuwiHux mennoevlx nNOmepb U CHUNCEHUs 0aeleHus napda,
PEKOMEHOYemcs YCmMAaHo8Ums napo2eHepamop 601u3u yCmaHo8oK nompebumenei napa.

A BA/KHO:

UYmobvl uckiouumos 2uo0poyoapsvl 8 naponposooe nompebumerns, HeobXxo0umMo YCmaHo-
BUMb CUCEeMbl COPOCA KOHOEHCama U 0Me00d HeKOHOEHCUPYeMbIX 24308.

A BA/KHO:

lleped  nooknouenuem napozenepamopa K I1eKMPUYECKOU Cemu, HNpo8epums
COOMBEemMcmeue Yexo8020 HANPSNCEHUsl, Cemu HANPANCEHUIO IIeKMpoobopyO008aHusl,
YCMAHOBIEHHO20 8 NAPO2EeHePamope.

7.YC0BUA IKCIIyaTAIUA
PaGoune mapamMeTphl 3KCIUTyaTallid: 3aKpPbIThIE B3PHIBOOE30IMACHBIC IMOMEIICHUS 0€3
arpeCCUBHBIX TApOB W Ta30B, C HMCKYCCTBEHHO PETYJIUPYEMBbIMU KIMMATUYECKUMU
yCIOBHSIMU, TTpH aTMochepHoM aasiennn ot 52 o 106,7 klla, c Temneparypoii Bo3gyxa
B nuana3oHe oT +5°C no +35°C, oTHocUTeNbHOUM BiaaxHOCTHIO 10 80 % mipu 25°C, 6e3
KOH/ICHCAIIUW BJIATH.
PexxumM paboThl KPyTIIOCYTOUHBIN, 1O HAOII0IEHHEM 00CITYKHBAIOIIETO MePCOHAIA.
IHapamempul 6030eiicmeus hakmopoe eHeutHell cpeosvl
KinmaTnyeckue HUCHOJHEHHE W KAaTeropusl pa3MEIICHUs] COOTBETCTBYIOT HCIOJHEHUIO
YXJI4 (NF) mo I'OCT15150-69, 6e3 06pa3oBaHus KOHJEHCATA, 111 MAKPOKIMMATHYECKUX
palioHOB C YMEPEHHBIM M XOJIOHBIM KJIMMATOM, TAK)KE TETJIOM BJIAYXKHOM, KapPKOM CyXOM
Y OYEHB KAPKOM CyXOM KiauMathueckux paiionos no ['OCT16350.
BricoTta Hax ypoBaem mopst He 60mee 2000 MeTpoB.
CeiicmocToiikocTh He 6omee 5 6amtoB no mkaie MCK-64.
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8. MepnI 6e3onacHoCcTH
[TaporenepaTtop otBeuaet TpedoBanusm 6e3onacHoctr mo ['OCT 12.2.003-91
[To crocoOy 3amuThl YeIOBEKa OT TMOPAKEHUS IIEKTPUUYCCKUM TOKOM TaporeHepaTop
otHocutTcsa kK 1-my kiaccy mo 'OCT 12.2.007.0 «Cuctema ctaHaapToB 0€30MaCHOCTU
tpyna (CCBT). Uznenus snekrporexuuueckue. OOme TpedoBaHus 0€30MacHOCTIY.
MoHTaxX 5JIeKTpoOoOOpYyJOBaHUSI W €ro 3a3eMJICHHE JIOJKHBI OBITh BBIMOJIHEHBI B
cootBerctBun ¢ 'OCT 12.2.007-0-75.
B pmemsx oOecrieyeHuss noxapHod — 0€30MacHOCTH — MApOreHepaTrop  JAOJDKEH
YCTaHABIIMBATHCS B MOMEIIEHUAX, cOOTBETCTBYIoNMX TpeboBanusm ['OCT 12.1.004-91,
kareropus npou3Boacts «By» mo CHull 2.0902-82.
Bce MoHTakHBIE, pEMOHTHBIE W TPO(PIIAKTHYECKUE PaOOTHl MPOBOAUTH MPHU CHITOM
HaAPSDKCHUH.
OO0cnyx)uBaHu€e MapOreHepaTopa MOKET ObITh MOPYUEHO JIMIIAM, TIOCTUTIIUM 18-1eTHero
BO3pacTa, MPOIIEIIIUM MPOU3BOICTBEHHOE 00yUeHHE, ATTECTAINIO B KBATHU(UKAIIMOHHON
KOMHCCHH U UHCTPYKTAX MO 0€301acHOMY 00Ty KUBaHHUIO MAPOT€HEPATOPA.
[Tepponnyeckass mpoBEepKa 3HAHWK TMEpPCOHANAa JOJKHA MPOU3BOJIUTHCA KOMHUCCHEH,
Ha3HAYEHHOM MPUKA30M IO MPEANPUATHIO, HE PEXE OJHOTO pa3a B roja. Pe3ynbrarsl
MIPOBEPKHU TOTKHBI OPOPMIIATHCSI TPOTOKOJIOM.
PemoHTHBIE paboTHI aporeHepaTopa JAO0HKHBI TPOU3BOAUTHCS MPU OTKIFOUEHUU €r0 OT
AJIEKTPOCETH, MOCIE OCTHIBAHUS MAPOBOM CUCTEMBI U O€3 OCTaTOYHOIO JAaBJICHUS IMMapa U
BOJIbI. Y CTAaHOBKA, HAJIAJIKA U PEMOHT 3JIEKTPOOOOPY0BAHUS MPOU3BOIATCS IEPCOHATIOM,
uMeronuM fonyck He ke 1V rp. 1o 1000 B.
MonTax, myck B paboTy U o0OCIyXUBaHHE MaporeHepaTopa IMPOU3BOAUTH MPHU
obsi3atenibHOM coOmmtoaenun npasui [IYD, ITTh u [1TD.

9. IlpaBwiia xpaHeHHUst
[TaporeHepaTop JOJIKEH XPAHUTHCA B 3aKPBITHIX TOMEUIEHUSX TPU TEMIIEPAType HE HUKE
+ 5 °C u He Bbiiie + 50 °C, OTHOCUTENILHOM BJIXKHOCTH BO3yXa He Bbiiie 80%;
e Kareropus yciosuii xpanenus 4 mo 'OCT 15150-69;
e VYCioBUS XpaHEHHS JOJKHBI OBITh TaKUMH, YTOOBI HCKIIOYHUTH BO3MOXKHOCTH
MOBPEXKJICHUS YIIAaKOBKU U 000pYA0BaHUS apOreHEpaTopa;
e VYmakoBKa U KOHCEpBAIUs JAOHKHBI 00€CTIEUMBATh COXPAHHOCTh MaporeHepaTopa npu
TPAHCTIOPTUPOBAHUU U XPAHEHUHU HE MEHEe 12 MecAIIeB CO JIHS OTTPY3KHU C MPEATPUSTHS -
u3roToBuTens. B ciydae XxpaHeHus cBbillie 12 MecseB NOTpeOUTeNb 00sA3aH MPOBECTH
nepe koHcepBauuio B coorBeTcTtBuM ¢ 'OCT 9.014.
e XpaHEHUE OCYLIECTBISETCS TOJBKO B OJHOM IOJIO0KEHHUU.

10.YnakoBka u MapKupOBKa
VYnakoBky s oOOpynoOBaHUSI BBIOMpPAET 3aBOJI M3rOTOBUTEIbL. YIAKOBKAa OTBEYaeT
TpeOOBaHUSIM OE€30MAaCHOCTU JKW3HHU, 3JI0POBBS, OXPaHbl OKPYXKAlOIIEH Cpeibl.
COOTBETCTBYET XapakTepy MOCTaBIAEMOro OOOpYyJOBaHUS M OOECIEUMBAET 3aLIUTY
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00Opy/I0OBaHUsl OT BCAKOIO pPOAA IOBPEXKACHUMN, 3arpsi3HEHUS WM MOPYM BO BpeMs
TPAHCIIOPTUPOBKU C YUYETOM BO3MOKHBIX IIEPErPY30K B ITyTH U XPAHEHUS.

MapkupoBKa COOTBETCTBYET TPEOOBAHHUSIM HOPMATUBHBIX akTOB Poccuiickoit denepanmu
1 TOKYMEHTAIMH 3aBOAA-U3TOTOBUTEIIS.

11. IlpaBujia TPAHCHOPTHPOBKH U KOHCEPBALUM
TpancnopTupoBKa MmaporeHepaTopa AOMYyCKAETCsl BCEMH BUAAMH TPAHCIOPTa TOJBKO B
BEPTUKAILHOM T0JIOKeHUH. HakIOHbBI ¥ epeBOpaurBaHusI U3/I€TUsl HE JOIMYCKAIOTCS.
TpancmopTupoBaHre aBUATPAHCTIOPTOM JIOJDKHO MPOM3BOAUTHCS B  OTAIUIMBAEMBIX
repPMETH3UPOBAHHBIX OTCEKAX.
Taxoke pu TPaHCTIOPTUPOBKE HEOOXOAMMO MPUHATH MEPHI JIsl 3alIUTHI TApOTeHepaTopa
OT BO3ACUCTBUS TPYOBIX MEXAHWMYECKUX HATrpPy30K, XHMHYECKOTO 3arpsi3HEHUS U
HEOJIaronpUSTHBIX MOTOJTHBIX YCIOBUM.
[Ipu xaxa0M NepeMeIeHNH MaporeHepaTopa, €CJiu TeMIlepaTypa OKpYKarollero Bo3ayxa
HaxonutTcs Huxke +5°C, TpeOyeTcsi BBINMOJIHUTh KOHCEPBAIMIO C LETBI0 JalbHEHIIero
COXPAHEHMS €T0 1EJIOCTHOCTU U pabOTOCTIOCOOHOCTH. /{7151 TOr0 HEOOXO0IUMO CIIUTH BOTY
13 THPABIMICCKON CHCTEMBI MMApOTeHEPATOPA, MPOAYTh CKATHIM BO3TyXOM U 3alPaBUTh
€€ He3aMeP3aroIIeH )KUIKOCTBIO.
3aBO-U3TOTOBUTENDh TPU OTTPY3KE KAKIOW CAMHHIBI TPOAYKIIMA IO YMOJTYAHUIO
3amnpaBiieT TUIPABIMYECKYI0 CHCTEMY CMEChIO H3OIMpPOMMIOBOIO CHHpPTa C BOJAOW B
cooTHouIeHnH 1:1.

12. Yrunau3zanus
[TaporenepaTop HE COAEPKHUT B CBOEM COCTABE OIACHBIX WJIM SIJOBUTHIX BEIIECTB,
CIIOCOOHBIX HAHECTH BpPEJ 370pOBbIO0 YEJIOBEKAa WJIM OKpPYXKAIOIIEH cpeie, a Takxke
0e30I1aceH M0 OKOHYAHUM CPOKA CITY>KOBI.
B cocTtaBe nmpuMeHseMbIX MaTEpHUAJIOB HET COAEPKAHUS AParolleHHbIX METAaJJIOB.
ITocne BeIBOAA M3 IKCIUIyaTalluy MaporeHeparop pasoupaercs, METALIHYECKUE JIeTalln
JENIATCS Ha OJTHOPOJIHBIC TPYMIIBI U CAAIOTCS B MeTauioioM. Hemerannuueckue AeTanu
CHAI0TCS B IIEpepadboOTKYy.
Yrunuzanus u3aenust Ipou3BOAUTCS 0€3 MPUHSITHUS CIIEIIUATBHBIX MEP 3alIUThI COTJIACHO
YCTaHOBJICHHBIM MPaBUJIaM.

13. 'apanTuHiinbie 005132TEJIbCTBA
PacueTHbIil cpok dKCILTyaTaluu u3aens coctasisieT 20 JIeT, B TOM YHCIIe CPOK XPAHEHUS
2 ropa.
VYka3aHHbIE pECypChl, CPOKU CIYKObl M XpaHEHUs ACUCTBUTEIbHBI MPU COONIOJACHUU
norpeouTesieM  TpeOOBaHMM  JEHUCTBYIOIIEH  AKCIUTyaTallMOHHOW  JIOKYMEHTAllWu,
HACTOSIIEro Nacropra.
'apanTuiiHbIl CpPOK OKCIUlyaTauum — 12 MecsueB C MOMEHTa Mepexofa IpaBa
COOCTBEHHOCTH.
U3 capanmuu ucknouaromes NOIOMKU U NOBPEIHCOEHUS, 803HUKUIUE BCTleOCMBUE:
® HENPaBUJIBLHON TPAHCIIOPTUPOBKH;
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® HEMPaBUJILHOTO MPOBEICHUS MTOTPY30-PA3rPy309HBIX 1 MOHTAKHBIX PadoT;

® ICMOJIb30BAHUS U3JIEIINS ITPU TEXHOJIOTUYECKUX PEXXUMAX, OTIIMYHBIX OT YKa3aHHBIX B
HACTOSILEM IMACTIOPTE U PYKOBOJCTBE MO IKCILTyaTalluu;

® OSKCIUTyaTrauus, NaporeHepaTopa M €ro KOMIUICKTYIOIIMX HU3AEIUN C NMPUMEHEHUEM
MMUTATEIbHOW BOABL, HE TPOIIEAIIEH MTPEIBAPUTEIbHYIO0 KAYECTBEHHYIO BOJIOOYUCTKY;

® HEHaJIeKalllee TEXHUUECKOE 00CITyKMBaHUE U IKCILTyaTalys aporeHeparopa;

® HECOOJIOJICHUS] PEKOMEHAAIMIA HACTOSIIEr0 NacnopTa, MHCTPYKIHMH MO SKCIUTyaTalluu
U COMPOBOXKIAIONINX JIOKYMEHTOB Ha KOMIUICKTYIOIIME H3enusi, 03 COrjacoBaHUs C
3aBOJOM-H3TOTOBUTENEM;

® KOHCTPYKTHMBHOI'O U3MEHEHUS U3/ O3 corjacus ¢ 3aBOJIOM U3TrOTOBUTEIIEM;

® JICHCTBUSA JIUI, HE UMEIOIIUX JOMYCK K paboTe C mMaporeHepaTopoM;

® 00CTOSATENBCTB HEMPEOIOIUMON CHJIBL.

Bce 3aMeHbl OTHENBHBIX Y3JI0B W JAETajeil, peMOHT U TEXHUYECKOE OOCIYy>KUBaHUE
MPOU3BEACHHBIE C HApYIICHHWE HOPM M NPaBUIl TEXHUYECKOTO OOCIYXUBAHUS WIIU
PEMOHTA YKAa3aHHBIX B HACTOAIIEM MAaclOpPTe U PYKOBOACTBE MO 3KCILTYaTAllMU 110 BUHE
ITokynarens, a Tak >K€ MOBPEXKICHUSA OT YJAAapOB WM pa3pylICHUs BCIEICTBUE
BO3JCUCTBUS HEMOAXOAALIMX YCIOBUM OKPYXKAIOWIEH Cpelbl WIM APYTUX MPUYUH 110
HENPaBUJIBHOM 3KCIUTyaTalMy, YCTAHOBKE, XPAaHEHUIO U IIP., HE MOAIAJA0T IO JaHHbIE
rapaHTUiiHbIe 0053aTENIbCTBA U JIOJDKHBI BO3MEIAThCs 3a cueT [lokymnaTesns.

B cnydae npoBenenus IlokynareneM caMOCTOATENIBHOTO pEMOHTa KOHJEHCATHOro Oaka,
HE MPEAYCMOTPEHHOrO HACTOSIIMM IMACHOPTOM M PYKOBOJICTBOM IO 3KCIUTyaTalluu,
3aMEHBbI OTJEJIBHBIX Y3JI0B U JIETAJICd Ha y3IIbl U JIETAIM, U3TOTOBJICHHBIMUA HE 3aBOJIOM
M3TOTOBUTENIEM M3JCNUsI, a TaKKe BHECEHHUS JIOObIX KOHCTPYKTHBHBIX W3MEHEHHH B
uznenue, [lokynarens 00513aH coriiacoBaTh JaHHBIEC IEUCTBUSI C 3aBOJOM U3TOTOBUTEIIEM.
B npoTtuBHOM Cciiydae rapaHTHsi 1 OTBETCTBEHHOCTD 3aB0OJ1a U3TOTOBUTENIS TPEKPALAIOTCHL.
lapanTuitHBII  CPOK  HAa  TOKYNHBIE  M3JEJIMs  YCTAHABIMBACTCS  COIJIACHO
COIPOBOJUTEIILHON JOKYMEHTALIMU UX 3aBOJOB U3rOTOBUTEIIEH.

14. Ilopsaaok npeabsiBJICHUA peKIaMaluil
B cnyuyae HeucnpaBHOM pabOThI aporeHepaTopa, MoJOMKH, H3HOCA KaKOM-11u00 aeTanu
WM COOPOYHON €IMHHUILIBI paHee YKa3aHHOTO rapaHTUHHOTO CpPOKa, MOKYIaTelb JOHKEH
IIPEABSABUTD 3aBOJy M3TOTOBUTEIIO AKT PEKJIAMALMI0O U NPEKPATUTH J0 COIJIACOBAHUS C
HUM (3aBOJIOM U3TOTOBUTEIIEM ) SKCIUTYaTAIUIO [TapOTreHepaTopa.
AKT pekjiamaiusi JIOJDKEH OBITh COCTaBJI€H B TedeHue S5 (mATH) IHEWM C MOMEHTa
oOHapyxeHusl nedeKTa Npyu y4acTUU JIMI, BO3TJABISAIOMINUX NPEANPUSTUHE (TEXHUUYECKUE
CHEUUAINCTBl, PYKOBOJAWUTENIb) W OTHPABJIEH 3aKa3HOM IMOYTOM U CpPEICTBaMHU
TEJIEKOMMYHUKALIMOHHOM CBSA3M (MHTEPHET) B aApeC 3aBO1a-U3TOTOBUTEIIS.
AKT pekiiamanus HampaBJsieTCsl 3aBOJly U3rOTOBUTENIO He no3aHee 10 (mecsitu) nHew c
AaThl noanucanus. B akte qomKHbBI OBITh YKa3aHbI:
® 3aBOJICKOI HOMEp U IoJ1 BBIITyCKa U3/IETUs

¢ BPCMA U MCCTO BBISIBJICHHOI'O I[C(I)GKTEI, 00CTOSTEIILCTBA U npcaIojIaracMbeiC IIpUINHEIL.
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B ciydae BbI30Ba IpeicTaBUTENS 3aBOAa U3TOTOBUTENIS TOKyIATENb 00s13aH IPEIOCTABUTh
naporeHepaTop B CMOHTUPOBAHHOM (€ciu AePeKT 0OHApyKEeH BO BpeMsl SKCILTyaTalluu) U
YKOMILJIEKTOBAHHOM BHJIE.

[Tpu HecoOMIOAEHIH YKa3aHHOTO OPSAKA MPETEH3UN HE MPUHUMAIOTCSI.

15. Texunueckoe OCBHIETEJILCTBOBAHNE U31EJIUA
e [laporenepaTop AOMAKHO OBITH YUYTEH IMOKYMAaTEJIEM B CIEHHAIBHOM KHHUTE ydeTa U
OCBHJIETEILCTBOBAHUS, XPAHAIICHCA HA TPEAIIPUATHY;
e Paszpemenue Ha 0NyCK U pabOTY € TAPOTEHEPATOPOM, BBIAACTCS JIUIIOM Ha3HAYCHHBIM
MpPUKA30M I1I0 MNOPEANPUSATHIO TMOKyIAaTeNds, JJIsi OCYIIECTBICHMS Haa3opa 3a
000pyI0BaHUEM;
e TexHuueckoe OCBUIETENBCTBOBAHHUE MAPOTCHEPATOPA, TOJIKHO IPOU3BOAUTHCS JIULIOM,
OCYIIECTBIISIONMNM HaA30p 32 000pYyJOBAaHUEM B MPUCYTCTBUU JIMIIA, OTBETCTBEHHOTO 32
0€30MacHy0 SKCILTyaTallnIo.

A BA/KHO:

3as00 uzeomosumenv ocmasisiem 3a coboi npaso, be3 NpedsapumeIbHO20 Y8e0OMICHUS.
nokynamels, 6HOCUMb USMEHEHUSl 8 NPOSPAMMHOe obecneueHue, INeKMPULecKyio cxemy,
KOHCMPYKYUI0, KOMIIEKMAYUIO UIU MEXHON02UI0 U320MOBIeHUs. 000pYO008aAHUs, He G-
OWUX HA NpaAsuid U YCI08Us IKCHIYAMAYUU, C Yelblo YIYYUleHUs e20 MEeXHUYECKUX
ceoticma.

16. KommiekTHOCTHL
[Taporenepatop IOCTABJISIETCS MpeANPUATAEM-U3rOTOBUTEIIEM COOpaHHBIM,
YKOMIUICKTOBAHHBIM, OTJIQ)KCHHBIM, 3aKOHCEPBUPOBAHHBIM M TIPU HEOOXOJIUMOCTH
yrakoBaHHbIM. KOMIUIEKT MOCTaBKHU MaporeHepaTopa MpuBEIeH B TaOJIHIIE:

KoanuectBo,

Ne HanmenoBanue usaenus . Ilpumeyanue
ITaporeHnepaTop 3JIEKTPUYECKUN UHIYKIUOHHBIN
OunpTp rpyOo0i OUYMCTKU BOJIBI 1

3 Hacocnast mpombiBounas cranmus HITC-3000 / 1
HACOC JUIsI IPOMBIBKU TEII00OMEHHUKOB (OycTep)

4 ITacriopT Ha NIEKTPUYECKUI NHYKIIHOHHBIM IapOreHepaTop 1
«TUTAH»

5 PykoBoACTBO 1O JKCIUTyaTalii Ha  DJEKTPUYESCKHA 1
WHAYKIMOHHBIN naporeneparop « TUTAH»

6 | YcranoBieHo nporpammHoe obecrieuenue V. G 1
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IHPUJIOKEHUE A
Tabnuna 3aBUCUMOCTH 1ABJIEHUA BOASIHOTO Mapa 0T TeMIlepaTryphbl.
JlaByieHHe BOASIHOTO mapa npu temneparypax sbime 100°C.

Temnepa- JdaBjenue mapa Temnepa- JdaBjieHue nmapa
Typa, °C mMm.pm.cm. amm. K2/cm? Typa, °C mMm.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 3115 76000,00 100,000 103,333
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J]BI/I)KGHI/IC U3JACJUS B IKCILJIyaTalluu

HPUJIOKEHHUE b

Hapa6otka ®UO u noammck IUIIA,
Hara Jara cHs-
F,He YCTAHOBJICHO C HavaJia HKcC- I0oCJIe IOCIIE- HpI/IHI/IHa CHATUA MMpOBOAMUBIICTO yCTa-
YCTaHOBKHU THUSA
IUTyaTaluu HEro peMOHTa HOBKY (CHSITHE)
I'ne yctanoBneHo Hapabotka [Ipynunna cHsATHSA
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Hara
YCTaHOBKH

Jara cHs-
THUS

C HaydaJjia 3KcC-
IuryaTalnmuu

IIOCJIC MOCICa-
HEro pEMOHTA

®HO u noanuck JIULA,
MIPOBOMBIIIETO yCTa-
HOBKY (CHSTHE)
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HHPUJIO’KEHUE B

YuéTt paGoTbl u3eaus

Bpewms Hapa6otka

®OHO u moamnuch

JlOMKHOCTB
OKOHYaHUS pa- | [IpoaomKuTeIhHOCTH |TOCIe MOCea-| ¢ Hadaa dKC- Beaywero GopmyJisp

[Hara Lens paboTsl Havasa paboThl
0OTHI paboThI HETO PEMOHTa |  IUTyaTaluu
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Jlara

Lens paboTs

Bpems

Hadvaja padoThI

OKOHYaHUs pa-

0O0TEI

ITpoIO/KUTENBEHOCTD
paboThI

Hapabotka

IIOCJIC MOCICa-
HEro peMOHTa

C Hayalia 5KC-
IryaTalumuu

JIOKHOCTD
OTBETCTBCHHOT'O
A

®OHO u noanuch
OTBETCTBEHHOTO JIMIIA
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HPUJIOKEHHUE I

CBeI[eHI/IH 0 JIMIIAX, OTBETCTBCHHbLIX 3a HCIIPABHOE€ COCTOSITHUE U 3a 6e30nacnylo IKCIUTyaTalluIo IMaporeaeparopa

Homep u 1aTa npukasa o Ha3HaYeHUH

Jomxkuocth, ®DUO

JlaTta npoBepku 3HaAHUS
IIpaBuJa koTJI0HAA30pA

Ioanucek
OTBETCTBEHHOI'0 JIHIIA
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H0Mep U 1aTa NPpUKa3a 0 HAa3HAYCHU U

Homxnocts, PUO

JlaTa mpoBepKH 3HAHMS
IIpaBua kotiaoHaA30pa

Tlognucek
OTBETCTBEHHOI0 JINIA
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CBeIleHl/lﬂ 0 3aMCEHE U PEMOHTE OCHOBHBLIX 3JIEMCHTOB IHaporeHepartropa

HPUJIOKEHUE [

JlaTa 3anucu

Ilepeuyenb paGoT NMPOBeIEHHBIX MPHU PEMOHTE NMAPOreHePaATOPA U AaTa UX NPOBEAEHHS

PUO u noanuckh
OTBETCTBEHHOI'0 JIHIIA
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Hdara 3anucu

Ilepedens paGoT MpoBeIeHHBIX MPH PEMOHTE MAPOreHePaTOPa U 1aTa HX MPOBEIECHUSs

®dUO u nognuch
OTBETCTBEHHOI0 JINIA
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