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Onucakve u pa6ota {7 BoAraTepm

TennoTexHuueckne pewenus

® [aHHoe PyKoBOACTBO MpenHasHa4yeHo OJ1A NCMOoMb30BaHus B paboTe TOSIbKO crieumanbHO 06-

6 YYEHHbIM, KBaNM@nUMpPOBaHHbIM NEPCOHAJIOM.

MoHTa)xx 1 Hanagka 3Toro o60pymoBaHUS M ero KOMMOHEHTOB HekBanudbuunposa-
HbIM MepcoHasioM MOXXET MPUBECTU K MoXapy, B3pbiBY, NOBPEXAEHNIO 060pyaoBaHus,
Ccepbe3HbIM TpaBMaM U CMePTENbHOMY MCXOAY.

PykoBooCcTBO npegHasHayYeHO AN8 UCMNONb30BaHUS MNpW MOHTa)XKe, 3akcnnayaTta-
um n obecnyxmeaHum rasoBbix ropenok dpupmel OO0 «Bonratepm» C uenbio rapaH-
TN NPaBUWJIbHONO MOHTa)>ka, NCKKYeHNsA owmnbok npn MOHTa)>ke " Hanapgke, a TakXxe
07151 yCTPaHEHUs1 BO3MOXHbIX HEMCMPABHOCTEN NPy SKCryaTauum.

Ba)kHble yKa3aHus no coonoaeHnto mep 6e3onacHocTu

A NMPEOCTEPEXXEHUE

YKasbiBaeT Ha cunTyaunn, npencraBnAaowme onaCHOCTb A4 XXU3HU UK PUCK NMOBPEeXXOeHNA n3aenng

A BHUMAHME

O6paT|/|Te BHUMaHME Ha OeNCTBIS, KOTOpble crnegyeT TOYHO BbINO/HATL BO n3bexxaHne owmnboK npun
aKcnnyarauunm n3genna, unm npn OGp&LLI,GHVIVI C nsgennem nnm matepunanamm

A SAMPELLAETCHA

HapyliueHne yCTaHOBMEHHbIX OrpaHUYeHnii Unn HecobnoaeHe TPeBGoBaHWUii, KacatoLLMXCs
1CMoNb30BaHUA MaTepuasnos, crnocoboB 1 NPUEMOB 0BPaLLEHUs C N3AENMEM, MOXET NPUBECTYU K
HapyLueHuo Mep 6e30MacHOCTY

& OMACHOCTb B3PbIBA

& BbICOKOE HAMPSAXXEHUE

1 OnucaHue n paborta
1.1 Onucanune

lazoBasa ropenka BVXPb npegHasHadeHa ons co3gaHust MHTEHCUBHOMO MilaMeHu NoBbILEHHOW aheKTmB-
HOCTUN, KOTOpOEe obecnevmBaeT cTabubHYO TEMMEPATYPHYO OOHOPOAHOCTb paboyero NpoCTpaHCTBa neyn
N MUHUMANBHOE 3arps3HEHne OKpyXXalLen cpedbl. PasHoobpasne BapuaHToB KOHMUrypaunm ropenok, ro-
PEenoYHbIX KaMHeil 1 MeTannn4eckux Hacagkos BUIXPb Bknto4yaeT cpefHe- 1 BbICOKOCKOPOCTHbIE MOLESN.
lopenkn BUXPb obecne4yunBaroT ycTon4mMByo paboTy Ha lo60M YCTOM NPMPOAHOM rase B LUMPOKOM AnanasoHe
n36bITKa BO34yxa 1 gaxke npv HeGONbLLOM ero HegoCTaTKe.

Mocne nony4eHnsa nposepbre Hann4dne Bcex yacTen no I'IacnopTy n OTCyTCTBME I'IOBpe)K,D,eHI/IIZ n3gennsa rnpun
TPaHCMoOPTNPOBKE.

1.2 MpuHUMN pa6oThbl

ABTOMAT ynpaBfieHUsi FOPENKO OTKPbIBAET ra3oBble 1 BO3AYLUHbIE KanaHbl. [a3 nogaeTcs B rasosblii y3er,
a BO3yX Yepe3 KOpPMyC ropesiku NPOXoauT Yepes rofIoBKY C COMIOM FrOpPesiKu.

loptoyasi ra3oBo3ayLlHas CMecb 06pasyeTcs 3a ropesIoHHON roNIoBKON. B KOHCTPYKLMM BO3AYLLHOIO AncKa nped-
YCMOTPEHbI LLENN 11 OTBEPCTUS,, KOTOPbIE BIMSIOT Ha CTEMNeHb U XapakTep 3aKpydrBaHus BO34YyLIHOMO NOTOKa U
dopmrpoBaHne nnaMmeHu.

[a3oBO3ayLLHAA CMECh BOCMJIAMEHSAETCS C NMOMOLLIbIO MPSMOro 3/1EKTPOPOIKUIra OT INIEKTPOAA PO3XKMra num 3a-
nasibHON ropenku.

cDO[.'.)M.’:',I N pasmMep rnnamMmeHn onpenendarTcA Bbl6paHHbIM ropesiodHbIM KaMHeEM 1 HacagaKoM. CDOpMI/IpOBaHI/Ie
njamMeHn KOHTPOJIMPYETCA C MOMOLLBHO NOHN3AUMOHHOIO afieKTpona nnimn Y®-paTynka (OI'ILI,I/IOH).
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O603Ha4eHue TUna & BOATATEPM

TennoTexHuueckne pewenus

1.3 KOHCTpYyKUUSi ropenku
Fopenka ¢ ropenoYHbIM KaMHeM

MpucoeanHerve ana YO-gatyunka/ragenkm

TopenouHblit KameHb /MOHWN3ALIMOHHOTO 3N1eKTPOAA(OMLIMOH)

Kopnyc
BospgyLuHaA 4acTb / .

=5

=
=5

=
=5

[a3oBbin

y3en
! ol

Mpoknagaka dnaHua neyn

=5

an/ICOG,D,I/IHeHI/le ana yCTpOI?ICTBa po3>xura
UJTyLlepr AnAa nsmepeHuAa gasneHnA

Puc. 1. O603Ha4eHne OCHOBHbIX YacTei ropenku BUXPb ¢ ropeno4Hbim KamHeM.

Fopenka ¢ meTannnyYecKUm HacagKom

Kopnyc ropenku LiTyuep AnA usmepeHua
" [AaBneHuA rasa
MeTannuyeckui Hacagok

FasoBbiit yzen Ea MpucoeauHenue ana Yd-patymka /
WMOHU3aLMOHHOrO aneKTpoaa

Mpoknapka ¢naHua neun
BospaywHana YacTb

LiTyuepbl ANA n3MepeHna
AaBneHuA Bo3gyxa

Puc. 2. O603Ha4eHue OCHOBHbIX YacTel ropenku BUXPb ¢ meTannuyeckum Hacagkom.
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TexHu4yeckue xapaKTepucTuKu & BOATATEPM

TennoTexHuueckne pewenus

1.4 O603HaYeHue Tna

Tun OnucaHue
BUXPb [openka rasosas
15, 20, 25, 30, 35,

40, 60, 80, 100 TrnopasmMep ropenku
C CTaHpgapTHbI KOpnyc ¢ NogBOAOM BO34yxXa CBEPXY
i Ons Tnnopasmepos 40, 60, 80: koprnyc ¢ NOABOAOM BO34yXa CHU3Y
A BcTpoeHHas 3ananebHas ropeska
B ONEeKTPOL PO3XKNra 1 3NEKTPOS NOHU3ALMM CO LUTEKEPaMU
C ONEKTPOL PO3XKMra Co LUTEKEPOM
r C npoTtuBogasneHnem B Tornke oo 500 mbap

Tun ropeno4yHoro KaMHFI/HaCB.}J,KaZ

-1 [openoyHbIN KaMeHb KPYblil BBICOKOCKOPOCTHOM
-2 [openoyHbIn KaMeHb KBaapaTHbI BLICOKOCKOPOCTHOM
-3 KameHb ropenonioyHbIi KBaapaTHbIi, CKOPOCTHOW (M3MeHeHHast hopma dakena)
-4 [openoYHbIn KaMeHb KPYrTibli CKOPOCTHOW
-5 [openoyHbIin KaMeHb KBagpaTHbI CKOPOCTHOM
-6 Hacapgok meTannmyeckunii BBICOKOCKOPOCTHOM
-7 Hacagok MeTannimyeckunii CKOPOCTHOM
-8 Hacagok KepaMn4eckumini BbICOKOCKOPOCTHOM
-9 Hacapok kepaMmmn4eckunin CKOpPOCTHOM
Yy Hacapok yaJIMHEHHbIN
XX OnvHa Hacagka, MM
C000 CneunanbHas sepcus: 000 - Homep Bepcuun ot 001 go 999

1.5 MapkupoBka
> TMpu nonyyeHUn NpoBepbLTe KOMMIEKT 060pyaoBaHUsS U y6eanTech, YTO HET NMOBPEXAEHUI NPY TPaHCNOPTUPOBKE.

> O3HakoMbTEeCH C PyKOBO,D,CTBOM no akcnjiyartauuu, 4TOObI UMETH npencrtaBneHne 0 KOHCTPYKUNN TOPENKN,
MOHTaXKe, aKcriyataunn n mepax 6e30nacHoOCTN.

‘,/ 00O «Bonratepm» HwkHuit Horopoa \\

O e s o0 KOHCTPYKTMBHOE WCMOSIHEHNE, HOMUHAMbHASH MOLLHOCTb, BUA, ra3a
oSS 1 VI AATa MIOTOB/EHINS — CM. WNTbAVK npubopa.
3aBOACKOM HOMep XXXXX

[H[ [ YbepnTech 4TO NapameTpbl, yKa3aHHble Ha LLNIbAUKE FOPeNiKn, COOTBETCTBYIOT
‘ 2 Tpebyrowmmcsa npu akcnayatauum!

A BHUMAHME

Ecnn Bbl He co6|/|paeTer yCTaHaBJIMBaTb rOPEJIKy Cpasy nocne nosy4eHuns, HeO6XO,EI,I/IMO obecneynTb
XpaHeHne B 3aKpPbITOM OoTarnimBaeMoM noMeLLEHNI.

Oco6yto NpPegoCTOPOXKHOCTb HYXXHO MPOSIBUTE NPY XPaHEHUN AeTaneil N3 OrHeyrnopHbIX U XPYMKUX
MaTepuranos, NPEAOXPaHAS UX OT AOXAS UM YPE3MEPHOW BNAXXHOCTMU.

A\ sanPEwAETCS

XpaHeHne Ha OTKPbITOM BO3ayxe HepgornycTumo!

1.6 TexHN4YecKne xapakKTepucTnKun

¢ TonnvBo: ropto4me rasbl ¢ TENIOTOM cropaHns ceblwe 9 600 kK/m3.

e [lnanasoH mowHocTten: ot 30 kBT go 2,4 MBT.

e KoahpumumeHT nsbbiTka Bosgyxa: ot 0,5 go 40.

e TpeboBaHs K BO34yXy: coaep>xaHune Kucnopoaa He MeHee 19%, KOHLIeHTpaLs Mbv (MO BCEM TBEPLLIM YacTuLaM)
1 asposorein He 6onee 0,15 M/M3, MakcuMasbHbIn pa3mep HacTuy, nblav 50 MKM, TemnepaTypa He Huxe -40°C.

e Temnepatypa nogorpesa Bo3gyxa: ans ucnonHeHuns -6 n -7 go 250°C, gns octanbHbiX - 4o 450°C.

® BO3MOXXHOCTb MOHTa)Ka B hyTEPOBKE 13 BOJIOKHUCTbIX U LUTYYHbIX OrHEYNOPOB.
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MogroToBKa K MOHTa)y/[EeMOHTaXy ropesnku & BOATATEPM

TennoTexHuueckne pewenus

e CkopocTb nnamenu: ot 80 go 170 m/c.
e Bepcusa BUXPb xxCrI: makc. npotnsogasneHue B Tonke 500 méap.

1.7 MoOLWHOCTIN ropenku

Tun ropeno4Horo KamHs / Hacagka

1 2 3 4 5 6 7 8 9
Kpyrnbii, KsapgpaT- KeagpatHbii, Kpyrnbii KBapgpat- Metannu- Metanuye- Kepamu-  Kepamu-
BbICOKO- HbINA, CKOpPOCTHOW CKOpPOCT-  HbI YyecKkumn CKWUI CKO-  YecKui 4yecKui
CKOpOCT- BbICOKO- (M3meHeHHass  HoW CKOpOCT- BbICOKO- pocTHoO BbICOKO-  CKOPOCT-
HoW Ao CKOpOCT- cdopma da- HOM CKOpoO- CKOpPOCT-  HOW o
1500°C Holi oo Kena) po CTHOIA HOW #o 1500°C
1500°C 1500°C 1500°C
Mogenb MouwHocTb HoMHanbHas (KBT)
BUNXPb 15 110 110 - 110 110 115 110 110 150
B/XPb 20 185 185 185 200 200 195 195 185 220
BU/XPb 25 265 265 265 315 315 265 330 265 320
BIXPb 30 340 340 340 400 400 330 400 340 450
B/XPb 35 425 425 425 - - - - - -
BU/XPb 40 550 550 550 620 620 530 610 550 600
BVXPb 60 1240 - - 1450 - 1130 1315 1240 -
BVXPb 80 2250 - - 2375 - 2250 2540 - -
BXPb 100 - - - - - - 3500 - -

MpumeyaHwue:
1 MoLWHOCTU paccynTbIBAIMCb Ha MPUPOAHOM rase C HM3Len TennoToi croparHms 8000 Kkasn/HME npu

KoahpuumeHTe n3bbiTka Bo3agyxa A = 1,1.

2 BOS,D,yLIJHbIe M ra3oBble pacxoabl paccHnTaHbl NP1 HOpMaJlbHbIX YCIOBUA

2 Wcnonb3oBaHue no HasHa4eHuro

2.1 MogroTtoBka K MOHTaXKy/AEeMOHTa)Xy ropenku

D> Mpu MOHTaXKe 1 3KCMyaTaLuy ra3oropesiovHoro 060pyaoBaHns HE06X0AMMO 03HAaKOMUTLCS CO BCEMU MaTepu-
anamm PykoBoACTBa, BKJIto4asi OTAeSbHbIE Y3Jibl FOPENKU, MOAKIItoYeHe TPYOONPOBOAOB U UX MOHTaX, [eNCTBUS
npwv NyCKe 1 SKCryaTauuu.

> Topenka fomkHa 6biTb XXECTKO 3aKperieHa Ha HECYLLIMX KOHCTPYKLMSIX NMeYdn, CoCOOHbIX Bblaep»kaTb e€ Bec.

> Bce Tpy60npoBobl AOMKHbI ObiTh HAANEXALLMM 06Pa30M 3aKpernieHbl U BbIPOBHEHbI, YTOOLI N36exaTh Me-
XaHN4YeCKnx Ha|'|p9|>KeH|/||7| B MeCTax npuncoegmnHeHns K ropersike. McnOﬂb3y|7|Te KOMMeHcaTopbl 1 r|/|6K|/|e naHrm
ana noaknro4vYeHuns pr60r|pOBO,D,OB Ha ra3oBbIX 1 BO3OYLUHbIX JINHNAX.

A BHUMAHMUE

lMepBOHavanbLHOE perynnpoBaHne 1 NyCcK ropesikn JOMKHbI ObiTb BbIMOSIHEHbBI TONIBKO 06YYEHHbIM U
KBaJ'IVICt)I/ILI,I/IpOBaHHbIM nepcoHasioM, 3HaKOMbIM C CCTeMaMUn CXKNraHuna rasa, yrnpasneHusa m 6es-
OMacHoOCTU, 1 C COBNOAEHNEM BCEX TPEOOBaHNIA MO YCTAHOBKE CUCTEMbI U €€ 3KcnyaTauun.

A BHUMAHWUE

Py‘-IHOI7| PO3XKUI OT OTKPbLITOrO OrHA U PO3XXKUI NEPEHOCHbLIMIK ropenkamMmmn He OonyCKaeTCA.

A NMPEAOCTEPEXXEHUE

CO6J'IIO,EI,3.IZT€ npasuna TEXHNKN I'IO)KapHOI7I 6e30nacHoOCT BO BpeMa akcnnyatauuun.

& OMNACHOCTb B3PbIBA

He ponyckaliTe nonapaHusi NPOAYKTOB CropaHusi B MoOMelleHue, y6eouTecb B Hanmyum
MOCTOSIHHOWN BEHTUNALMMN; HEAOCTATOMHAA BEHTUNSALMA MOXKET MPUBECTU K OMaCHOI KOHLIEHTpaLmm
MPOOYKTOB CropaHunsi B OKPY>KatoLLein cpeqe.
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YcTtaHoBKa ropenku % BOI\I'ATePM

A NPELOCTEPEXXEHME

Mepen nonbITKOM AeMOoHTaXa JlobbIX Y3/10B ropenky yoeanTech, YTO OHU AOCTAaTOYHO OX1aAMUCh.

2.1.1  Y7106bl HE BO3HUKJIIO OMACHOCTY 13-3a YTEHKN, HEMOCPEACTBEHHO MOCJIE 3anycKa ropesiku B aKkcnayarauunto
npoBepbTe repMeTNYHOCTb BCEX rA30noaBoaALLINX I'IpI/ICOG,D,I/IHeHI/II7I K roperske.

A NPEOOCTEPEXXEHUE
Mpy MOHTaXKe HeOBGXOAMMO YYUTLIBATb, HTO 0GOPYA0BAHVE MOXET METb GOJbLLON BEC, OCTPbIe Kpast
WA MOKPbITO Mblfblo/BOMOKHAMY OT N30MSLMOHHOIO UM NPOKIaA04HOro MaTtepuana.
MprMeHsifiTe 3alUMTHbIE YCTPOWCTBA 1 BCMOMOraTesibHble MEXaH3Mbl BO BPEMS Pa3rpy3KuM I MOHTaXXa.

y6e,D,I/ITer, 470 Bawa YCTaHOBKa COOTBETCTBYET ,D,eI7ICTByIOLIJ,I/IM NHCTPYKUNAM MO TEXHNKE 6esonac-
HoCTu anga Bawero NMPUMEHEHNA.

2.2 YcTaHOBKA ropenku

A BHUMAHUE

B ycTtaHoBKax, roe nonepedHas CKOPOCTb MOTOKa nepepn Hacapkom npesbiwaet 300 m/MuH,
HeobxoauM 3aWMTHbIA 3KpaH Ona NpefoTBpalleHns cpbiBa MaMeHU; KOHCYNbTUPYNTECHh
C NMPoOn3BOaUTENEM.

> Topenka gomkHa ObiTb pa3MelleHa Tak, YTobbl YNsTpadUoneToBblli aTyrk Gbl1 PACTMOIOXKEH Bbile FOPU30H-
TanbHOW cpegHeln NHMK, YTOObl NMPenoTBPaTUTL 3anoTeBaHNE UM rnonagaHne Mycopa npu yCTaHOBKE Aatynka
1 3aWUTHOroO CTeKna.

> Ecnu npepnofiaraetcs UCMofb30BaHWe BCTPOEHHbIX LTYLEpPOB AN M3MepeHust nepenaga AaBneHus
BO3[yXxa, yCTaHOBUTE pe3bb0BO HIMNENb AIMHON He MeHee 4x DN TpyObl B BO34YLLHOE NPUCOENHEHNE TOPENKN.
OTO NO3BONT UCMNOMB30BaTb BCTPOEHHYIO AnadparmMy Afns TOHHOro M3MEPEHUSA pacxoa Bo3ayxa.

Hanpumep, ons Tpy6el DN 32 ncnonb3yoT HUNNesb OANHON No KparHen mepe 127 Mm.

2.3 YcTaHOBKa ropenio4yHoro KamHsi/Hacapgka

FopenoYHbIi KameHb
MpuMep ropnaoHTanbHon yctaHoBKK ropesiku BUXPb ¢ ropenoyHbiM KaMHEM B MATKYHO UK TBEPAYHO yTEPOBKY
neyn NoKasaH Ha PUCYHKe 2.

Puc. 2. YctaHoBka ropenku BUXPb ¢ ropeno4yHbiMm KamHem B (hyTepoBKY ne4m.

Tbepdas cmeHka (0zHeynopHoe nokpsimue Uy Kupnuy)
unu
Mszkas cmenka (kepamudeckoe BondokHucmoe nokpsimue)

MoHMAXHLIU GAGHEY C YnAOMHEHUEM

// / //// ////// e
. i [0 Kepamueckoe BonokHucmoe
MoHmaxHsle 2aUKU U CMONOPHsle Waddsl I Hano/Hexue (onyuok)
Z Z Z
<
\ N \\\\\\ QN \\\\\\ N N N
NMONRMNRRRARRRENY \|
A AR AN Kepamudeckoe BonokHucmoe |
NI A0 NN A NN NoKpsImue, CMAHYmoe AeHmou
7T A unu eyebkou
7\\\ NN \\\\ \\<
= NN \\\\ N \\\\ SN
> >
[a30boe bxodHoe ombepcmue Ll
S \\ N \\ N \\ N
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Bo3dywhoe BxodHoe ombepcmue NNNRRRRRIRAEER
N N N N\
\\ \\ NN \\ N \\\
7 7 77
/s - 7 - 7 /,
////,’//////,’//////,’//

MoHmaxHsle 5oAmsl Kapkaca newu/ o
Kapkac neyu.

e © OO0 "Bonratepm" e PykoBopcTtso no akcnnyatauum BUXPb e PO e Pepakuus 07.2022




7

> O6ecneysTe 0TBEPCTME B Kapkace nedn Ha 10-15 MM 6osibLue, YeM Hapy XHbI pa3mep ropenku. Tak Kak ro-
penkn BUXPb moryT paboTtatb B 1t060M MONOXKEHNN, X MOXHO MOHTUPOBATL B CBOAE, HA CTEHAX AN NOA NeYybio.

> [1ns ycTaHOBKM B TBEPAON MUnn Msrkon dytepoBke (cM.puc.1), coenailTe otBepcTve B usonauuu, roe éynet

YCTaHOBJIEH rOpenoYyHbIi KaMeHb, AMaMeTPoM Ha 75 - 150 mm GonbLue, YeM Hapy>KHbI pa3Mep KamHsl.

D> O6epHNTE ropenoYHblii KaMeHb ABYMSI CJTIOSIMU BOSIOKHUCTOMO U3OMSILMOHHOIO Matepuana ToJLWMHON 25 MM,

T.K. OH MeeT 6oJiee BbICOKYIO TEMMNepaTypy, HeM TemnepaTypa B Neyu.

> 3akpenuTe U30NSLMOHHbIN MaTepuan NeHTON Un LUHYPOM CXXrMas ero Ha 25 %, 4ToObl He NMOBPEeQuUTb BOSIOKHA

BO BpeMA YCTaHOBKN.

MeTannunyeckum Hacagok

> YcTaHoBKa MeTanim4eckoro HacagKka BbIMOJIHAETCA aHaJIOTM4YHO YCTaHOBKeE ropesio4HOro KaMHs.

Mpoknapka

Y
Gy

o

MoHTa)xHbIe 6onTbl
c¢yTepoBka

BbicokoTemnepaTtypHasa
usonAauuAa

TeBeppaa unu mAarkana

Puc. 2. YctaHoBKka ropenku BUXPb ¢ metannuyeckum Hacagkom B hyTEPOBKY Nne4n.

A BHUMAHUE

MpocnepyTe YTOGLI NMOC/E YCTaHOBKM MOPESIKU MeXXAy ropesioHHbIM KaMHeM/HacagKoMm 1 (hyTepOoBKOiA
He OCTaBasloCb HNKaKUX 3a30POB. 0151 AONONHUTESIbHOIO YIIOTHEHSI BOCTIONB3YTECH OCTaBLUNMCS
BOJIOKHOM. lNocne nepBoro posxura ropesiku BOSIOKHO A0MKHO 6bITb YMIOTHEHO OOMOMHUTESNBHO.

lopenka gomkHa 6bITb YCTaHOBSIEHA 3an0oAJIMLIO C BHYTPEHHEN CTEHKOI KepaMNYEeCKON BOSIOKHNUCTOM

N30oNAUMN NI HEMHOTO 3arnybrneHa.
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lMoproroBka K nNycKy ropenku & BOATATEPM

TennoTexHuueckne pewenus

2.4 NMopknoyeHve rasa n Bo3ayxa
> MopknounTe BO34YXOMNPOBOA, K (hyiaHLy Ha KOpryce ropesiku.

> BbINoNHUTE NPOKMAAKY U NpUcoeavHeHre ra3onposoaa.

A BHUMAHUE

Bce Tpy6onpoBoabl OOMKHbI ObiTb MPaBuMilbHO YCTAaHOBJIEHbI U BbIPOBHEHbI, YTOObI 136e-
XaTb MEXaHWYECKUX HaMpshKeHUN Ha ropefike n apmartype. PekomeHayem Ha BCeX BO3OyXO-
1 rasonpoBopgax MNCcnosie30BaTb CTaJIbHblE KOMMEHCATOPbI A rmbkune LnaHrm ans obneryeHus ob-
CNy>KMBaHWsi FOPENKN 1 3alLnTbl €€ OT NepemMeLLeHnn Tpybonposoaa 13-3a TEMOBbIX PACLLUMPEHWN
1 BUGpayuii.

> YcTaHoBUTE 3ananbHyo ropesiky, CM. PyKOBOACTBO Mo aKcnyatauuy Ha 3anasnbHyo ropesky.
> OcmoTpuTe BCce 60MTOBbIE COeAMHEHMs Ha ropesike. Y6eanTech, YTO BCE COEANHEHUSI repMETUYHDI.

> o MyCKa ropeJsikim B akcnayatauunto HeO6XO,D,VIMO MPOBECTN NUCMbITaHNE Ha repMeTN4YHOCTb ra3onpoBoaoB
B COOTBETCTBUN C MPUHATbIMN HOPMaMW.

A NPEQOCTEPEXXEHUE

Y106bI rapaHTVPOBaTL HAAEXKHOE YMIOTHEHNE, BAXKHO, HTOGLI NeYHON dhriaHeL, ropesikv 6bin JOCTaTOHHO
Kpenko npukpy4eH. MNepeqn KaXkapiM MyCKOM ropesikv MpOoBepLTe, HYTO KPEMEXHbIE 3IEMEHTbI
Ha[eXXHO 3aTsiHYThbl U NPOBEAUTE UCTbITAHUE Fa30MPOBOAa Ha FEPMETUYHOCTb.

& OMACHOCTb B3PbIBA
OTKa3 OT NPOBEPKN HA r’epMeTUHHOCTb — 3TO PUCK HE O6Hapy)KeHHOI7I yTe‘-IKI/I ra3a.

3 NoaroroBKa K NyCKy ropenkuv

MoproroBKa K po3Xury

BHUMAHUE

Po3»xur, perynmpoBka 1 nyck ropesiki AOMKHbI MPOBOANTBECSA TONbKO 00yYEHHbIM, KBanMguumpoBaH-
HbIM NEPCOHANOM, UMEIOLLIMM OMbIT PpaboTbl C ra301CMNONb3YOLLIM 060pYAOBaHNEM, aTTECTOBAHHbIM
Ha 3HaHVe Npasu 6e30NacHOCTY B ra30BOM XO3SNCTBE 1 O3HAKOMIIEHHBIM CO BCEMMW MEPOMNPUATUAMN
MO MOHTaXYy.

OMACHOCTb B3PbIBA

[o Hayana paboT ybegutech, 4TO BCe Npubopbl 6e30MacHOCTM paboTaloT HOpMaslbHO.
OTcyTCcTBME NNAaMeHn 3anasnbHOM NN OCHOBHOW rOPesiK1 B TEHEHUN BpeMeH 6€30MacHOCTU MO-
XKET MNPUBECTU K HAKOMJIEHNIO ra30BO3AYLLUHOM CMECU B TOMKe 1 B3pbIBY!

BHUMAHUE

Ecnv nnams 3ananbHOM M OCHOBHOWM rOpesiky He MOSBASIETCS B TEHEHNE BPeEMEHN 6e30MacHOCTY,
nepeKkponTe nogavy rasa v NPoaynTe Kamepy CropaHns nepen CNeayoLLein NoMbITKOM PO3XXUra FropenKu.

> Poaxur ropenku BUXPb MoXeT Npon3BoanTCs C MOMOLLBIO 31eKTPOoAa PO3XUra (BXOAUT B KOMMJIEKT NMOCTaBKM).

> PeKomer,yeM npn 3TOM NCMNONIb30BaTb BbICOKOBOJIbTHbIE TpaHCCbOpMaTOpr

A BHUMAHUE

Py‘-IHOI7I PO3XKUI OT OTKPbLITOro OrHA N PO3XXUrr NEPEHOCHbIMN FOPEJSIKaMn HE PEKOMEHOYETCA.

& BbICOKOE HAMPSA>XXEHUE

3ananbHblli TpaHCcopMaTop MOXET ObITb MPUYNHOI 3NIEKTPUYECKOrO yaapa.
Cobntoparite OCTOPOXXHOCTb BONN3U Kabens po3xura.
ONEeKTPOo po3xura fOSHKEH UMETb 3a3eMIIEHNE.
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Okcnnyatayuns ropenku % BOATATEPM

TennoTexHuueckne pewenus

A NPELOCTEPEXXEHME

Bo Bpems paboTbl 3anansHOro TpaHchopmMaropa nprukacaTbCs pykamm
He ponyckaetcs!

MoHTaX aneKTpoga po3xura

> OcnabuTtb BTYNKY 3/IeKTPOAa po3xura (prc.3), Tak YToObl 30SIATOP NIErKo nepensurasics.
> PacnonoXuTb aNeKTpopm, NI0CKON MOBEPXHOCTbLIO BTY/KN Kak MoKa3aHo Ha PUCYHKE.

> BcTaBbTe anekTpopn, po3xura

> M3onsaTop Ha anekTpone po3xura OoSiKeH OOCTUMHYTb AHA CMECUTENS.

> lMoBepHyTb YCTPONCTBO pO3)KuUra NPOTMB HaCcOBOW CTPESIKM Tak, YTobbI Nibicka Ha n3onstope Gbina
yAaneHa oT OCU ropenkn Kak nokasaHo Ha puCyHKe.

> 3aTsHuUTe BTYNKY 9/IEKTPOAA PO3XKu1ra, YTobbl 06ecneunTb ero hukcaumto.

NAOCKan NOBEPXHOCTh

A- 1

(pnc.1

Puc. 2. YctaHOBKa 35n1eKTpoaa po3xura

4 dKcnnyaTauusa ropesnku

A BHUMAHUE

He ponyckariTe 6bICTPOro pa3orpesa ropesioyHOro KaMmHs BO BPEMSI NMycKa.

Mepep nepexonoM Ha pabo4min pexxrMm obecrnedsTe NPOCYLLKY BHYTPEHHEro NPOCTPaHCTBa Neyn npu
MVHUMabHOW MOLLHOCTU HE MeHee 6-8 4acoB.

Ecnun ropenoyHblii kKaMeHb Haxoanacs Jonroe BpeMsi B YCIOBUSIX MOBbILLEHHON BAAXXHOCTU, TO NpPo-
CYLLKKY HY>KHO NpOoaJinTb eLlie MUHUMYM Ha 30 MUHYT Npu MUHUMAaIbHOW MOLLHOCTW. Ecnn aTo He Byaet
BbIMOJIHEHO, CYLLIECTBYIOLLAA Bara B pesyfistate pPe3koro pacLUMpeHns npuBeneT K paspyLleHnto

orHeyropa.

Po3)xur ropenkun ¢ nomMmoLbio aBTomaTa yrnpaBJieHUs FOpPesiIkon

Ecnv po3xur ropeniku npon3sBoguTCcst C NMOMOLLbIO aBToMarta yrnpaB/ieHUss roOpesikon, cM. PyKoBogcTBO Ha COOT-
BETCTBYHOLLNA ABTOMAT YNpaBneHNs ropesnko.
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duKcupoBaHne HacTpPOeK u 3aroJIHeHne NpPoToKona % BOATATEPM

TennoTexHuueckne pewenus

4.1 Po3Xur ropenku

4.1.1 Yb6eomTbCs, Y4TO BCE 3arnopHble KarnaHbl 3aKpbITbl, 1 BCE PEryIMpYoLLMe KnarnaHbl HAXOOATCS
B nonoxxeHun «MNHVMAJTIbHAA MOLLIHOCTb».

4.1.2 3anyctuTte BEHTUASTOP

4.1.3 Tlepepn kKa>kgom NOMbITKOM PO3XKMra CreayeT NPOBEHTUNPOBATL TOMKY Neyn BO34yxXom!

4.1.4 Y6egutech, YTO ra3oBblil KPaH 3anasibHOM MOPenKn 3aKpbIT.

4.1.5 TloNHOCTBIO OTKPOWTE BO3AYLUHbIN KPaH 3anasibHON FrOpesKu.

4.1.6 Bknto4unTe 3anasbHbIin TpaHchopmMaTop.

4.1.7 OTKpONTE rasoBblil KpaH 3anasibHON FOPEesKu.

4.1.8 Tlocne po3xura 3anasbHoOW ropenku (yoegntecb Yepes CMOTPOBOE OKHO B HANMYUN MiaMeHN), OTKIIOYNTE

3anasbHblil TpaHchopmaTop.

4.2 HacTtpoiika MakCumMmasibHOM U MMHUMAaJIbHON Harpy3ku

4.2.1 MeaneHHO OTKPbITb 3arnopHble KfianaHbl OCHOBHOW FOPESKN.

4.2.2 OcTaBunTb rOpesKy B peXxmuMe MUHMMasbHOM Harpy3km (Mexxay 10 1 40 % OT HOMUHaNBHOM MOLLHOCTY Qmax)
B TEYEHNE HECKOJbKNX CEKYHL, Nepeq BbIBOAOM ropenku Ha Tpebyemyto MOLLIHOCTb.

4.2.3 3akpbITb ra3oBbIi KpaH 3anasbHON rOPeNkKu, BO3AYLUHbIN KpaH 3anaibHOM ropesniki OCTaBUTb OTKPbITbIM.

BbiBECTU OCHOBHYO rOpPEsky Ha HOMUHAabHYHO Harpy3Ky. YcTaHoBUTL Tpebyemoe faBneHne rasa u Bo3gyxa nepeg
rOpenKkoi ¢ MOMOLLbIO Perynmpyowmx opraHos. [asneHre raza 1 Bo3gyxa MOXXHO M3MEPUTb C MOMOLLbIO 13Me-
pUTENbHBIX LUTYLEPOB ropesikv Ofisi NPUcoeauHUTENbHON TPYOKM & 8MM).

4.2.4 OTperynupynte MOLLHOCTb FOpPENKM B AnanasoHe OT MakCMyma 40 MUHMMYMa U COOTHOLLEHWE ra3/Bo3ayX,
TakM 06pas3oM, YToObl cucTema paboTana AOMKHbIM 06pPa3oM 1 COAep KaHe BPenHbIX BbIOPOCOB He NMPEeBbILLAIO
YCTaHOBJIEHHbIX NPEOENoB.

4.2.5 3adukcupoaTb HACTPONKM B MPOTOKOSE N3MEPEHUIA.

& OMNMACHOCTb B3PbIBA

Mogayy rasa n Bo3gyxa crnenyet opraHu30BaTh Tak, YTOObl ropenka paboTana ¢ n3bbITKOM BO3yXxa
- Ha4e BO3MO>KHO 06pas3oBaHe NMoBbILLEHHOW KOHLEeHTpauun okucn yrnepoga CO BHyTpu neyn!

4.2.6 Tlocne po3xura ropesiku CleayeT npon3BecTy HabNoOeHe 3a NiaMeHeM, NPOBEPKY AaBNeHNs rasa 1 Bo3-
ayxa 1 U3MepuTb TOK MOHU3aummn 3anasnbHon ropenku! MNMopor YyBCTBUTENBHOCTU MAAMEHN FOPESKU - CMOTPUTE
PykoBoOcTBO Mo akchyataumm agTomMara yrnpasieHusi ropesnkoii.

4.2.7 [OnsanpepoTtepalleHns BO3MOXKHOCTM 06pa30BaHNs KOHAeH caTa n3-3a nonagaHus BO3ayxa U3 TOMKU B KOPMyc
ropesnku, Bcerga cnegyet oxnaxaaTe ropesky, npu temneparypax neyu seiwe 500 °C, HeOOoNbLUNM KOIMHECTBOM
Bo3ayxa (0T 2 0o 5 % OT KONM4ecTBa, COOTBETCTBYHOLLENO HOMUHANBHON MOLLIHOCTW).

4.2.8 YnpaBneHne ropenkon s Kakaoro ciy4vas ucnonb3oBaHus OyOeT 3aBUCETb OT UHAMBUAYAJIbHbIX KOMIMO-
HEHTOB, BXOASALMX B cucTeMy ynpasneHusi. ObpallanTtech K PykoBogcTBam no aKcniyartaumm Ha KOHKPETHbIE Y3rbl
1 NPMB0pPbI BXOOSALLMX B CUCTEMY.

4.3 dnkcupoBaHne HaCTpPoOEK U 3arnofiHeHMe NPoToKona

4.3.1 BbiBeguTe ropenky Ha MUHUMasbHYIO MOLLUHOCTb 1 NPOBEPLTE HACTPOWMKU B COOTBETCTBUM C NMPOTOKONOM
N3MEpPEHUI.

& OMACHOCTb B3PbIBA

Mpwn HeapeKBaTHOM M3MEHEHNN HACTPOEK FMOPENKIN BO3MOXHO U3MEHEHNE COOTHOLLIEHMS rasa 1 BO3-
Jyxa 1 BO3HMKHOBEHME ONMacHOro paboyero COCTOSIHUS: ONacHOCTb B3pbIBa Npu 06pa3oBaHnn OKUCK
yrnepoga CO B npocTtpaHcTee neyn!

4.3.2 MHOrokpartHoO nepeseanTe ropesiky B NOOXKEHNA MUHUMANbHON 1 MaKCUMaibHON MOLLHOCTU, KOHTPONMPYS,
napameTpbl yXOOALMX ra3oB 1 (hopMUPOBaHNE MIaMEHMN.

4.3.3 CHuMUTe BCe U3MepuTeNbHbIE MPUOOPbI 1 3aKPOINTE N3MEPUTENbHbIE NATPYOKN.
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TexHn4yeckoe ob6cny)KuBaHue % BOATATEPM

TennoTexHuueckne pewenus

4.3.4 VmuTupyinTe noracaHve niameHu, Hanpumep otcoeanHne Kabenb YO patdmka. Cxema KOHTPOSS niameHun
OOMKHA NPYBECTY K 32KPbIBAHMIO MPEOXPaHNTENIbHOrO ra3oBoro KfanaHa 1 nogade curHana O HeMcrnpaBHOCTM.
yrnpaBneHns ropenkon.

4.3.5 CocTaBbTe NPOTOKON NPUEMKN-COAN.

4.4 OTKNOYEeHUEe ropenkun
4.41 TllepeseguTe ropesnky B nosuuuno «MNHUMAJIbHAA MOLLIHOCTb».
4.4.2 3akpoiiTe BCe 3arnopHbIe KianaHbl.

4.4.3 Tlepepn OTKHOYEHMEM BEHTUNATOPA, MOAAIOLWEr0 BO3AyX Ha ropeHmne, obecrneyste OXnaXkKaeHue neym
Kak MuHuMym go 430°C.

5 TexHn4yeckoe o6cnyxnsaHme

/A NPELOCTEPEXEHME

Mepeq NonbITKO AeMoHTaXka ybeanTech, YTO BHYTPEHHUE HYaCTh Fopesiku
LOCTaTO4HO OXNagusInCh.

npOﬂBJ'IHVITe OCTOPO>XXHOCTb npun oTaenieHnn npoknagok, 4YTOObI N36EeXKaTb
MX noBpexpgeHus.

lopenkn BUXPb oeMOHCTPUPYIOT HAAEXHbIE XapaKTEPUCTUKN NPU MUHUMANIBHOM OBCny>XnBaHUU. YTobbl nony-
YUTb ONTUMAasIbHbIE NapPaMETPbl O4EeHb BaXXKHO CnefoBaTb PyKOBOACTBY MO 3KCnyaTaumm 1 BCEM 3Tanam LenCTBUA.

A BHUMAHUE

PekomeHgyem npoBoanTb NPOBEPKY COCTOSHNUS U YACTKY KOMMOHEHTOB rOpPeskKiu
1 pas B rog. Npu 3arpsi3HEHHON cpefe 3TOT MHTEPBasT AO/MKEH ObITb COKPALLEH.

NMPEAOCTEPEXXEHUE

HeobecneveHne NMpoBepPKN Ha repMeTUYHOCTb N rapaHTUN yooBNeTBOPUTENIbHOIO YNJIOTHEHNA NMPU
3aMeHe Y3/10B ropesiKu MOXXET NMprBeCTn K OnacHbIM CUTyauusaM.

BHUMAHUE

Mpu ob6cny>xuBaHUM ropenkn ncnone3ynte puc. 1, 2, 3 paHHoro PykoBopgcTaa.

5.1 O6cnyXnBaHue ra3oBoro y3na ropenku
5.1.1 OrtcoenuHnTe raso- 1 BO3OyxXOnpoBos,.
5.1.2 Ypanute poHTaNbHbIE LWECTUrPaHHbIE BONTLI C ThIILHOrO diaHLa Koprnyca ropesnku.
5.1.3 YpanuTe rasosblil y3en U3 KOpryca ropenku.

5.1.4 OcmoTpurTe COCTOsIHME BHYTPEHHKX YacTel. [Mpu Heo6XoAUMOCTY, OUMCTUTE BHYTPEHHWE NOBEPXHOCTU
CTEHOK rasoBOro yana y ra3oBoli TPy6bl S06bIM PAaCTBOPUTENEM WU LLEETKOIA.

5.1.5 BHOBb ycTaHOBVTe ra3oBbIi y3en 1 y6eauTech, YTO NPOKaaKa 1 OTBePCTUS PACMONOXKeHb! AOMKHbIM 00pa3oM.
5.1.6 3aBepHUTe LWeCTUrpaHHble GONTbl N HAOEXKHO 3aTAHUTE.

5.1.7 Topkntounte TpybONPOBOAbI Fa3a U OCHOBHOIO BO3ayxa.
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TexHn4eckoe o6Cny)XnBaHme & BOATATEPM

TennoTexHuueckne pewenus

5.2 3ameHa ropesio4HOro KamHsi

Fopenquble KaMHW OOJI>KHbI ObITb npoBepeHbl Ha OTCYTCTBUE BKJIHOYEHUI NOCTOPOHHUX MaTepranos 1 I'IOBpG)K,EI,eHVIVI.
Ecnun 310 HE MOXET BbITb CAENAaHO BHYTPU Meyn, HE0BXoaUMO NONYyYNTb OOCTYN K rOPesioYHOMY KaMHIo, rnepe-
MeLLas 3aHI0 YacTb ropesnkn, Kak onucaHo B n. 5.2.

Mpu HEO6XOQMMOCTU 3aMeHbl FTOPENOYHOIO KaMHs, NMPOBEAUTE CleayoLLyo NPOLEaypY:

5.2.1 OTknouMTE BCE TOMMUBHbIE U BO3AYLUHbIE TPYOONPOBOALI OT FOPENKN.

5.2.2 YpanuTe gatymk naameHun 1 3ananbHyto ropesky.

5.2.3 TllopgseckTe ropesnky nepen ocnabneHnemM MOHTaXKHbIX 60TOB NEYHOro daHLa.

5.2.4 OcnabbTe ranku ¢ MOHTa>KHbIX 60TOB NMEYHOro hnaHua ropesnkn 1 CHAMUTE FOPESKY C NMeYN.

5.2.5 OcnabbTte 1 cHUMUTE rankn ¢ 6ONTOB Kapkaca neyu.

5.2.6 [lepemecTuTe ropenoYHblii KaMeHb OT MEYHOW CTEHBI 1 MPOYUCTUTE OTBEPCTME A5 YCTaHOBKM FOPENIOYHOMO KaMHS.

5.2.7 OcmoTpuTe OrHeynop B 06/1acTu OKPY>KatoLLe ropesioyHbIi KaMeHb 1 OTPEMOHTUPYITE UMEIOLLMECS
NMOBPEXAEHVIS.

5.2.8 3ameHunTe NPOKNaAKy ropesioyHOro KamHsi, eCnm Heo6xoaMmo.

5.2.9 YcTaHoBUTE HOBbLIV MOPENOYHbIN KAMEHb.

5.2.10 3aBepHWTE MOHTa)KHbIE BONTHI.

5.2.11 Ypanute n060i1 N36bITOYHbIN (PYTEPOBOYHbLIN MaTEPUan C MOBEPXHOCTN FOPESKN.

5.2.12 TloBTOpUTE AENCTBUSA B COOTBETCTBUM C NyHKTamu ¢ 4.1.4 no 4.1.8 (pasgen «Po3xxunr ropenku»).

6 Mepbl 6e3onacHoCTU
6.1 TpaHCcnopTMpOBKa N XpaHeHue

Mpw nony4eHUn n3genns NPOBEPSNTE KOMMAEKT NOCTaBky (CM. n.1.6.)
HesamennuTenbHO coobLLanTe 0 NOBPEXAEHUAX BO BPEMS TPAHCMOPTUPOBKMN.

YCnoBus XxpaHeHUst 1 TPaHCMOPTMPOBaHWS FOPENKX B yNakoBaHHOM BUAE B 4AaCTW BO3OENCTBUSA KIMMaTUYECKNX
hakTopoB BHeLLHel cpefpl B cooTBeTcTBUM ¢ TOCT 15150-69 no rpynne ycnosuii (1)J1 B oTannnesaeMoM xpaHu-
nmue.

TemnepaTypa Bo3ayxa npu xpaHeHum ot +5 go +40°C.

Cpok xpaHeHus: 6 MeCSLIEB B OPUTMHANBHON YMakoBKe A0 NMEPBOro NCMNOb30BaHNs.
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MepbiI 6e30nacHocT % BOI\I'ATePM

6.2 KoHcepBauusa

BpemeHHasi NnpoTnBoKoppo3unoHHas 3awmta B cootBeTcTBUm ¢ FTOCT 15150-69 obecneveHa ynakoBbIBaHNEM
B nonmatuneHosyto nneHky no FOCT 10354 TonwuHon He MmeHee 0,07 MM 1 repMeT3aumen oTBepCTUN 3aenus
N OTAESNbHbIX YacTeln Npu NOMOLLUM 3armyLlek, NPoboK, repMeTUKOB, NacT 1 T.M.

6.3 BbiBOA U3 aKCcnlyatTauum n yTunusauus

Mo ncTedeHwn cpoka cry>x6bl Nprbopa UM yCTaHOBKM, Ha KOTOPO CMOHTUPOBaH Nprbop, cnegyeT BbIBECTU NPUOop
NN YyCTaHOBKY M3 SKCrJlyarauum; nocae Yero cnegyet NoaBeprHyTb KOMMOHEHTbI Mprbopa pasaenbHON yTuamaaumm
B COOTBETCTBMM C MECTHbIMY MPEQNMCaHNAMN, HE3ABMCMO OT TOro, Obli NN NPEBbLILLEH CPOK Cry>K6bl Nnpubopa
NN YCTaHOBKMU.

Cpok cny>x6bl ropenkn 15 neT (Kpome NpoKNafokK, KepamMmmyecKnx n 6ETOHHbIX N3AENNIA).

6.4 Kputnyeckue otkasbl

KpI/ITVILIeCKI/IM OTKa3omMm, KOTOprVI MOXET BO3HMKHYTb B Mpouecce aKcryataunnm ABnAeTCA HapyleHune
BHeELLHEN repMeTn4HOCTN I'IpI/I60pOB B YacTu ONacHOCTW, CBSA3AHHON C BO3ropaHnem 1 B3pbiBOM Yyrneso4opPOOHbIX

ra3os.

CHWmXeHne (MCKNtoYEeHNE) KPUTUHECKX OTKa30B/0MacHOCTEeN AocTuraeTcs cobnogeHem TpeboBaHnii 6esonac-
HOW aKCcnyaTaumm apmaTtypbl, CBOEBPEMEHHbIM NPOBEAEHNEM BCEX BULOB TEXHNYECKOrO 06CNY>XBAHWSA B MOJS-
HOM 06bEMe, CBOEBPEMEHHBLIM PEMOHTOM 1 COBMI0OEHMEM APYrX TPeboBaHui, M3NOXKEHHbLIX B PykoBoacTBe no

SKcnnyatauyun.

7 TamoXxeHHbIn coto3 EBpA3IC

[eknapaumnsi CooTBETCTBMSA TPeboBaHUSIM TEXHNYECKOIO pernameHTa TamoxkeHHoro Coto3a
TP TC 010/2011 «O 6e3onacHocTy MawmH 1 o6opyposaHns» EASQC N RU [1-RU.HA10.B.00683.

8 KoHTaKTbI

N3rotoButenb

000 «Bonratepm»

np. Bycbiruna, 1A
r. HwxHun Hosropog, 603053

Poccuiickasa ®epepanms
B T Ten. +7 (831) 212-44-77
/ info@volgatherm.ru
www.volgatherm.ru

B03MOXXHbI U3MEHEHUS, cryXKalje TeXHUYeCKOMY NMporpeccy.
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