Xanbaop Tonce A/O
Awoc Ill, Poccust, S-05244 GASTECH m
Bnok ynpaBneHunsi ymaHom kucnotbl 14-i cepuun, 6nok

X-191 A/B

PyKoBoACTBO No 3KcnayaTtauum 610Ka

ynpas/ieHUA TYMaHOM

Kucnotbl, X-191 A/B

Crp. 1/19
Per. Ne Gastech-Energi A/S: +14091230 LG
Per. Ne Xanbgop Tonce A/O: S-05855 03.07.2017



Xanbgop Tonce A/O :
SHoc I, Poccusi, S-05244 GASTECH NId]

Brok ynpaBneHus TymaHoM kucnotbl 14-i4 cepum, 6rok

X-191 A/B
CopepxaHue
1 (@ 1oTTTE= Tl aTo oTo] o]V E= N 1 F= SRR 3
2 OnucaHune 6noka ynpaBneHUS TYMAHOM KUCTIOTB ...ccceieeaiiiiiiiriieeeaaeaeaaaaiienneeeeens 3
3 Jkcnnyataums 6roka ynpaBneHUs! TYMAHOM KUCTIOTBI ......uuevvviieieeeeeeaaaiiieeneeeenss 5
3.1 LTy K e 5
3.2 [TPOBEPAEMDBIE BHAUEHMUS ... e eeeeeeiiiiie e e e e e e eeeaaeaa e e e e e e e e eeeeeenns 6
3.3 YnpaBneHne 06paA30BAHMNEM TYMAAHA ........evvrrrrrerrerrrerereerrsseeseesnnsesennnenes 7
3.4 PekomeHgaumm no KOHTPOMO TeMnepaTypbl Ha BbIXOAE FOPEsiKM.......... 9
3.5 (O 1o £=1 2 o = SRR PTRTR 10
3.6 Cucrema aBapUNHON BITOKUPOBKM.........eeerereererrrreereeeereeeneneeeeeseeeseeennnees 11
3.7 [MoncK 1 yCTpaHEHMNE HENCTIPABHOCTEM ......uvvuuneeeeeeeeeeeiiiiiaeaeeeeeeeeeennnns 11
4. TEXHNYECKOE OBCITYMUBAHME ....ceiiiiiiiiiieeee e e e e e ettt e e e e e e e e e e e e e e e e e e e nnnenees 12
4.1 3anpaBKa CUMMKOHOBOIO MACTIA.......ccuuuuuuaaaeaeeeeeeininnnaaaaeeeeeeesnnnnnnnnns 12
4.2 OUMCTKA MHIKEKTOPA TB8 ..evuuuneeeeeeieiiiiiiiaaaeeeeeeeeeesisnaaaaeeaeeeessnsnnnnns 13
4.3 = To]=F= T I o] o1 11 e U TSUPRPPURPRRN 14
4.4 OUNCTKA FA30BOM TOPEITKM ....uueeeeeeeeeiiiiiiaaaeeeeeeeeeesesnaaaeeeeeeeeesssnnnnns 15
4.5 BOSOYLUHBIA OUINBTP ..ttt e e e eeeaeees 16
4.6 EMKoCTb Ansa KoHgeHcaTa U3 XONOAUNBbHON YCTAHOBKM .........ceeeeeeeenen. 16
4.7 Exxemecsa4yHoe 1 nonyrogoBoe TexHu4yeckoe obCnyxmBaHue............... 16
5. Mepbl 6€30NacHOCTU 1 MePbI MPEAOCTOPOKHOCTM ..ccceeeeeeeeeeeeeeeeeeeeeeeeeee e 17
51 MpenynpexaeHne 0 XUMNYECKON OMACHOCTU.......ceevveeeeririiinaeeeaeeeeeanens 17
5.2 MpenynpexaeHne 0 TEPMUYECKOM OMACHOCTM ......cceevveeeririiaaeeeeeeeeeennens 17
5.3 MpeaynpexaeHne o6 oNacHOCTM NOPaAXKEHNSA ANEKTPUYECKUM TOKOM.. 18
Mpunoxerne A Tabnmua Ansa DPI-S M DPI-6 ... 19
Crp. 2/19
Per. Ne Gastech-Energi A/S: +14091230 LG

Per. Ne Xanbaop Tonce A/O: S-05855 03.07.2017



Xanbgop Tonce A/O

Skoc Ill, Poceus, S-05244 GASTECH ENI:T]
Brok ynpaBneHns TyMaHoM KMcnoTbl 14-i1 cepun, 6ok

X-191 A/B

1. O6wasa nHdopmauusa

HacTtosLlee pykoBOACTBO pacrnpoCcTpaHAETCA Ha 3anyck, aKkcnnyaTauuio U OCTaHOB
6noka ynpaeneHus TymaHoM KucnoTbl X-191 A/B yCTaHOBKW MOSyYEHUS CEpPHOW
KACNOTbl MeTodoM Mokporo katanuda (WSA) (A/B o3HavyaeT OBe MAEHTUYHbIEe
YyCTaHOBKW, fdanee Mo TekcTy 6nok ynpaBneHWs TyMaHOM KUCMOTbl Ha3blBaeTCs
BYTK).

BYTK npegHasHayeH Ons MUHMMKM3aLUMM BbIOPOCOB KUCMOTHOrO TymaHa W3
yctaHoBkn WSA nytem gobasneHus onpegeneHHOro Konuyecrtsa 4acTtuy, okcuaa
KpeMHus (SiO2) B TexHonornyeckun ras nepeq koHgeHcatopom WSA. 3Tu yactuubl
BbICTYNalT B KayecTBe saep, BOKPYr KOTOPbIX OCTaBLUMECH Kanfn KUCMAOTbl MOryT
pacty OO pa3MepoB, MO3BOMAWLWNX OTAENUTb UX OT YMCTOro TOMJIMBHOMO rasa,
BbIxogsaLwero u3 koHgeHcatopa WSA. pu cTporo onpegeneHHoM KonudecTtse saep
B TEXHOJIOMMYECKOM rase NponcxoauT nofdasrieHne o6pa3oBaHUs KUCNOTHOIO TymaHa
B kKoHOeHcaTope WSA.

B npuBegeHHOM onucaHum gaeTcs ccbifika Ha JOKYMEHT komnaHun Gastech-Energi
Ne 10-2972 «CTtaHaapTHbIN B6NoOK ynpaBneHusi TyMaHoOM KUCNOThl, 14-a cepus. Cxema
TEXHOOrMYecKoro npowecca.

BHUMAHMUE!

Bo us3bexaHne TpaBM HeOOXOOMMO O3HAKOMUTLCS C pasgenom 5 Hactosuwero
PYKOBOACTBA MO 3KcnnyaTaumMm u cobniogatb U3noXeHHble B HeM TpeboBaHus. Bece
pabotel Ha bBYTK AOomkHbl BbINOAHATBCA CneuuansHO  NOoAroTOBMEHHbIMU
cneymannucTtamu.

2. OnucaHue 6n10kKa ynpaBneHUs TYMaHOM KUCSOTbI

B 6noke BbinapvBaHusa Macna CUMKOHOBOE Macro BblinapuBaeTcs B annapaTte Bl B
ycrnosusix 6apboTtaxa npu nponyckaHum 4yepes cunmkoHoBoe Macno sosayxa KUIT.
Temnepatypa 650kKa BbinapnBaHUsa Macna nogaepXxmnBaeTcs Ha ypoBHe okono 35 °C
C NMOMOLLbIO 3nekTpuyeckoro HarpesaTens E3. Koroa Ttemnepatypa okpyxatoLiemn
cpeabl npesblwaet 35 °C, Tpebyetca oxnaxageHwe, noatomy B E3 BXOAUT
TepMoanekTpuyeckun oxnagutens. KoHTponnep TemnepaTtypbl Ha OCHOBE
MUKpornpoLieccopa, pPacrnonoXeHHbIn B oTceke anektpoobopygoBaHusa (03A5 Ha
anektpunyeckonn cxeme 14094069E01) 6noka ynpaBneHUs TyMaHOM KUCMOTHI,
KOHTpONMpyeT TemnepaTtypy, M3MepeHHy T-21. OnekTpuyeckum HarpesaTenem u
TEPMOJNEKTPUYECKUM OXNlaguTenemM YynpasnsgeT OAWH WU TOT Xe KOHTpornep.
TemnepaTypy mMacrna B cocyae C CUIMKOHOBbLIM MacsioM ykasbiBaeT TI-26.

UTtobbl cooTBeTcTBOBaTb TpeboBaHMSAM K NpedesibHbIM pacyeTHbIM 3HAYEeHUsIM
TemnepaTypbl OKpyXawLlen cpegbl, MNpu nNpoekTupoBaHun naHenu bBYTK
npegycMoTpeHbl crieayrolme cpeacTsa:
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e Bcs naHenb nsonupoBaHa BCNEHEHHbIM MaTepuasniom TOMNWWHON 32 MM.

e CpeactBa uvHOMKaUUKM TemnepaTypbl B BEpXHEW 4acTu ABepu oTceka
aNeKkTpoobopyaoBaHUSA 3aLUMLLEHbI paMKOW ANs HabnoaeHNs o CMOTPOBbIM
OKHOM U3 nonukapboHaTa.

e 3abop Bo3gyxa gna rnasHoro BeHTunaTopa (MO3. K4) Haxogutca 3a
npegenamuv naHenu. 3OTO MO3BONSET YCTAHOBIIEHHOMY HarpesaTento
nogaepXxuBaTb 3afaHHy0 TemnepaTypy BHYTpu naHenn BYTK B 3umMHux
ycnosusix. OgHaKo B YCNOBUSIX BbICOKOW TemnepaTypbl B NeTHUA nepuos
MOXeT noTpeboBaTbCA yCTaHOBKa BO34yX03abopHMKa BHYTPU NaHenu, 4Tobbl
yBENUYUTb LIMPKYNALMIO BO3ayXa B NaHenu.

Bosgyx KWI1, 6apboTupyowwimii CUIMKOHOBOE Macno, npu Bbixode M3 cocyda C
CUMIMKOHOBBLIM MacrioM HacbllweH ero napamu. Bo wusbexaHne nOBTOPHOM
KOHAEeHcauumn Macna B pasfnnyHblx Tpybax n outnHrax, Mexay 6nokomM BoinapnBaHus
Macna u ropenkon H5, noTok pasbaBnaeTcs npeaBapuUTernbHO HarpeTbiM BO34yXOM
KWUI nepepn Bbixogom u3 6noka BbinapvBaHUA Macra, U 3aTeM nogaepxvsaeTcs B
HarpeToM COCTOSIHUW MyTeM 3rfeKTponogorpesa. JONeKTponoaorpeB yrpasrseTcs
TepmocTtatoM TC-33. Temnepartypa OormkHa ObITb yCcTaHOBreHa NpubnnantTensHo
pasHon 80 °C.

CunukoHoBOE Macrno 1 BO34YLLIHbIA NOTOK CMELUMBAIOTCS C BO34YXOM 1151 FOPEHUs 13
Bo3ayxoayBku K4, a 3atem aTa cMecb obaBnsieTcs K TOMAMBHOMY ra3y B BbIXOOHOW
nuHum ropenkn HS5. BTa cmecb cxuraetcs B ropenke H5, B pesynbrate 4yero
obpasyloTcsa  Hebornblwime YacTuubl okcuaa KpemHusa  (SiO2).  KonudecTtBo
obpasylowmnxca sgep KOHTPONMPYeTCs C MOMOLLBbKD Py4YHOro KnanaHa HV-25,
KOTOpbI NoAAdep>XMBaeT HY)XHOe KONMMYecTBO BO34yxa B cCOCyde C CUITMKOHOBbIM
Macriom.

N3 Bo3ayxoayBkn K4 BO34yX Ha ropeHne M oxnaxaawowuin BO3gyxX NoLalTcs Ha
ropenky H5. MlamepeHune xapakTepucTuk oxnaxkaarowero Bo3ayxa OCyLeCcTBsieTca
¢ nomowbo DPI-5, a ynpaBneHve MMy — Harpyskonm Bo3gyxodyBku. 3mepeHue
XapaKTepuCTUK BO3[dyXa Ha ropeHue ocyuwecTtensetca ¢ nomowbo DPI-6, a
ynpaesneHne umm — ¢ nomowbto HV-28. Pacxog B M3y, COOTBETCTBYHOLLUN
nokasaHusam gaeneHusi B m6ap Ha DPI-5 n DPI-6, moxHO onpegenuTb no tabnuue,
npuKpenneHHom Kk npudopam DP.

a3 u3 BYTK, npeacrasnsatowmn cobon NoTok cogepxawero Yactmupl SiO2 rasa ¢
Temnepatypon 280-320 °C, nogaetcs B KaHan TeXHOSIOrMYeckoro rasa nepeqg
KoHaeHcaTtopom WSA.

YTtobbl npegoTBpaTUTbL Neperpes obopyaosaHus B BYTK, B BepxHen nepegHemn 4acTtu
WwKada YCTAHOBMIEH BbITSHKHOW BEHTUAATOP. OTOT BbITSHXKHOW  BEHTUNATOP
3anyckaeTcs, W obecneyMBaeT UMPKyNAUMIO BO3dyxa 4epe3 wWwkad, koraa
n3MepeHHasa TepMmocTaToM Temrepartypa nogHumaeTtcs Boiwe 35 °C.

Mpn HeobxoanmMocCTM B WKady ycTaHaBNMBalOT HarpeBaTenu, 4Ytobbl He AONYyCTUTb
CHWXEHMS TemnepaTypbl. TepmMocTaThl 3anyCcKalT 1 OCTaHaBNMBAKOT HAarpeBaTenu.
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3. OkcnnyaTauusa 6noka ynpaBrieHMss TYMAHOM KUCTOThbI

[Mepen nyckom:

Y6eauTbcsi, YTO 3alLUUTHbIN BEHTUNALUWOHHBbIM KaHan oT PCV 8 BepgeTt B
©e3onacHoe MecTo

Y6eauTbces, YTO BCe COEANHEHMS 3aTAHYThI
MpoBepuTb BCE ra3oBble COEAMHEHNS HA HanMume yTeuku
Y6eauTbces, YTO NUHMSA TOMNNMBHOTO ra3a He COAepPXXUT KOHAeHcaTa

BkntounTtb nuTtaHue BYTK, BKMOUUTL anekTpuyecknin HarpesaTtens E3. 310
HY)XHO caenaTb 3abnaroBpemMeHHO, 4Tobbl 6noK BblinapMBaHUs Macna
Harpencs 4o Hy>XHOW TemnepaTypbl

OTKpbITb BNYCKHOWM KnanaH ans sosayxa KM
OTKpbITb BMYCKHbIE KNanaHbl AN TONSIMBHOIO rasa

OTKpbITb KNanaH Ha TPyOGHOM COeAMHEHUN C ra3oXO4OM TEXHONOrM4YeCcKoro
rasa. Ybeoutbcs, 4TO pacxod npoayBovHoro Bosayxa FI-17 B Hopme, cpasy
Xe nocne OTKpbITUSA KrnanaHa (cMm. pasgen 3.2)

Mpu Heobxogumoctn cbpocuTb  3awWwuTHyt0  OnokupoBky IS-1 43
ANCMEeTYEePCKOMN.

Ha mMecTHOM naHenu ynpaBneHus:

BkrntounTb anektpornogorpes

C6pocutb ropenky H5, ecnv cBeTUTCA MHOAMKATOP HEWUCMPABHOCTU FOPESKM
(kpacHbIn)

YCTaHOBUTb rOPEnKy B PEXMM MECTHOrO ynpasneHus
3anycTutb ropenky

3aTteM cucTema ynpaBreHUs roperikom AoJKHa:

3anycTntb BO3ayxoayBKy K4

OTKpbITb kKNanaHbl USV-2 n USV-34 B BbIXOOAHOWN JIMHUM BO3AYXOAYBKU
[MpooyTb Kamepy ropenku

BkrnounTb cBeYy nomgpkura ans nogxura TOnNSIMBHOIO rasa

OTKpbITb KNanaHbl ToNAMBHOro rasa USV-11 n USV-30

MoaTBepauTb BOCNIaMeHeHne, Bknoume BSL-12

B otcytctBne HeucnpaeHocTen (cMm. pasgen 3.6) nocne atoro BYTK pomkeH
pabotatb M MOXeT ObITb nepeknoyeH obpaTHO B pexuMm AUCTaHUMOHHOrO
yrnpasreHus.
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3.2 lNMpoBepsieMmble 3Ha4YeHUA

Bo Bpems nepBoHayarnbHOro 3anycka Heob6xoauMo HacTpOUTb, a 3aTeM perynsipHo
npoBepsATb criegyowme 3HavdeHus (CM. CBUAETENbCTBO O NPOBEAEHUU UCTbITAHUNA,
pasgen 6):

[laBneHne TONMMBHOrO rasa AOSMKHO cocTaBnAaTb 2 6ap u3d Ha PI-9, B
npoTMBHOM cny4ae otperynvposat PCV-8. Ecnu pasneHne nopgayuv
TONMUBHOrO rasa Hwke 2 6ap 136, ycrtaHoBUTbL C nomowb PCV-8
MaKCMMarbHO BO3MOXHbIN KOHTPONMPYEMbI YPOBEHbL

HasneHue Bosgyxa KNI, PI-16, gomkHo coctaenaTb 1 6ap 136, B NpOTUBHOM
cnyyae otperynuposatb PCV-15

Pacxopg npoayBo4vHoro Bosayxa, FI-17, gomkeH coctaBnatb okono 1600 HA/y
(75% wkanb)

Pacxog oxnaxpgatowero sosayxa, DPI-5, gomkeH perynupoBaTbCs Harpy3kou
BO34yxodyBKku, K4. 3BTa Harpyska perynupyercs Ha perynstope 4acTtoTbl
SC-29 ¢ nomouwbio ycTaHOBKM noTeHumometpa HC-29 B nonoxeHusa 1-5.
PekomeHayembIii pacxog cocTasnset 110 Hm®/u.

PekomeHayeMbIlt pacxoq Bo3ayxa Ha ropenve, DPI-6, coctaBnseT 10 HM3/u.
OTperynupoBaTb pacxo TOMSIMBHOIO ra3a pydHbiM knanaHom HV 32, 4yTobbl
06ecneynTb BLICOKYIO CTabUNbHOCTbL NaMeHn.

[Mpu yBenuyeHuUn cymMapHOro pacxoga 4epes3 roperiky MakcumaribHas
npoussoguTtensHocte BYTK 6ygeT yBenunumsatbcsa. CnegoBaTtenbHO, NOTOK
TOMNMMBHOIO rasa JOoMKeH ObiTb yBenuyeH ANng noaaepXaHvus TemnepaTypbl
280-320 °C Ha BbIxoAe ropenku. dta Temnepartypa He OOMMKHa ObiTb HUXe
TeMmnepaTypbl TEXHOMOrM4Yeckoro rasa Ha Bxode KoHaeHcaTopa WSA.
PucyHok 1 MOXeT MCnonb3oBaTbCA ANS OLEHKU noTpebneHus TOnfMBHOro
rasa npu ctabunbHOM nrameHu

Pacxop pasbasnswouwero Bo3gyxa, FI-20, HacTpavBaeTca npubnmvsnTensHoO
Ha 200 HN/4 (40% Lwikanb)

YcTaBka MUKPOMPOLLECCOPHOro KOHTponnepa TemnepaTypsbl
(pacnonoXeHHOro B OTCEKE 3NeKTpoobopyaoBaHUSA) ANS SNeKTpUYeCcKoro
HarpesaTena E3 gomkHa ObiTb HAacTpoeHa Ha nogdepXxaHve TemnepaTtypbl
35 °C B cocyge ¢ cununkoHoBbIM MacrioM (TI-26). MNoBblweHne TemnepaTypsbl
npvBeneT K yBENNYEHNI0 MakCMMarnbHON NPOn3BOAMTENBHOCTU YacTuL.

! MoxHo paBoTaTb Npu AaBrneHWn TONMUBHOIO rasa B AvanasoHe oT 0,5 Ao 2 6ap 136.
2 Bhicokas cTabunbHOCTb NramMeHn onpeaensieTcs ronybbiM nnaMmeHeM ¢ OCTPLIMM Kpasmul.
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PucyHok 1: Pabouynn guanasoH ansa ropenku, H5 (npu A=1,2 n Temn. Ha BbIXxoAe ropenku
300 °C).

YnpaeneHue o6pa3oBaHMeM TymaHa

Ha pucyHke 2 nokasaHa 3aBUCUMMOCTb XapakKTEPUCTUK KUCIOTHOrO TymaHa oT
KOHLEHTpauun saep B TEXHONOMMYECKOM rase Ha Bxode B koHaeHcaTtop WSA.

[MepBas 4YacTb KPMBOW WIMKOCTPUPYET CUTyauuto, Korga TexHONOrnyeckunm ras
COOEpPXWT CMULIKOM Maro saep Ans KOHTPONMPYeMOW KOHAEeHcauuuM CepHOoU
KACNOTbl. OTO cCO34aeT HACTPOWKY Ha  HEKOHTPONUPYEMYK  CMOHTaHHYHO
KOHOeHcauumio. HekoHTponvpyemasi CrnoHTaHHas KoHOeHcauus co3gaeT O4YeHb
TOHKMMA TYMaH KUCIIOTHbIX a3po30fien C TUNoBbiM 3HaveHvem auameTtpa 0,1 MKM.
AdhekTMBHOCTL paspeneHMa Ans TymMaHa TaKoro pasmepa HMU3Ka B
KoHaeHcaTtope WSA, u, cnepoBaTenibHO, cregyeT oXuaaTb BbICOKOMN
KOHLUEHTpaLuMu KACMOTHOro TymMaHa B OTXOAsiLeM rase B BbIXOOHOW JIUHUM
KoHAeHcaTopa WSA.
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KucnotHbin TymaH

v

Kon uHeHTpauusa agep

Pl'lcyHOK 2: M.ﬂnlOCTpaLlMﬂ onTumMmanbHOro oGpasoBava A0ep AnAa ynpasrieHnA TymMmaHoOM
KNCNOThbI.

B cpegHen 4acTu KpMBOW KOHUEHTpauus agep sBnsgetcs ontumarnbHou. [pun atoun
KOHLEHTpaumMmM Kannun KMCnoTbl 06pasyroTcs B KONMyecTse, HE0O6XoaMMOM Ans Toro,
yTOoOblI MONYYMTb CcamMble OonblKne Kannu, 4YTo obecnevmBaeT Haunydwee
pasgeneHne B KoHaeHcatope WSA un, BcneactevMe  3TOro, MUHUMAasbHOE
cofepxaHve TyMaHa B OTXoAsLLeM rase.

B nocnegHen 4yactn KpMBOW KOHUEHTpaUMs 940ep B TEXHOSTIONMYECKOM ra3e CIILLIKOM
BbICOKa, YTO co3faeT BonbLIoe KONMYECTBO Kanesb, KOTOPbIe CAULLKOM Marbl 455 NX
3axBarta B koHaeHcaTope WSA.

OnTumMuM3aumsa BbINONHAETCA NO3TanNHO MyTeM M3MEHEeHUs pacxoda Bo3dyxa Anis
ncnapenus, FI-19, n HabniogeHns 3a ero BO34enNCTBUEM Ha aHanm3aTope KUCAOTHOro
TymaHa, YCTaHOBIIEHHOM nocrie koHaeHcaTopa WSA, 0O OOCTUXEHUS MUHUMYMa.
Pacxon Bosgyxa ans mucnapeHus obbliMHO perynupyeTcs U3 AUCneT4epckon nytem
perynupoBkn HV-25 1 nonHoro oTkpbITUs KranaHa Ha FI-19.
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[o oTkpbITMa perynupytowero knanaHa FIV-25 npubnuantensHo Ha 15-20%
obpasoBaHue yacTtul nytem 6apboTvpoBaHusa BO3ayxa 4Yepe3 KpemMHUEeBOe Macrio
He3HauuTenbHO. [Mpun oTkpbITMM Ha 20-60 % KonNUYecTBO OBpasylLWMXCA YacTuy,
yBENUYNBAETCA MPOMOPLMOHANbHO MOJIOXKEHUIO KnanaHa OTO yBenuyeHve
nocTteneHHo ocnabeBaeT npu oTkpbITUM Ha 60-80 %, 1 HaumHasa ¢ 80% yBenuyeHue
He NPOoUCXoauT.

"pyOyto HACTPOIKY OObIYHO MOXHO BbINOMHUTL, UCMONb3Ysi CTPYNKY 6enoro AbiMa Ha
BbIXO4€ U3 YCTPOMCTBA Kak NokasaTesb coaepaHus TymaHa.

CnepyeT OTMeTUTb, YTO S4pa, KOTOPble BMUAKOT Ha KOHLEHTPAaLMWIO KUCMIOTHOro
TymaHa, MoryTt obpasoBbiBaTbCs kak B BYTK, Tak n B gpyrux mecrax, Hanpumep, B
ropernikax n nedax goxura nepen koHgeHcatopom WSA. KoHueHTpauusa agep,
yKaszaHHasa Ha PUCYHKe 2, npencrtaBnseT cobon (akTUYEeCKyt KOHUEHTpauuio B
TEXHOSIOrMYEeCKOM rase, BKMYawWy MbiNb M3  OPYrMX WCTOYHUKOB. Ecnn
TEXHOJIOTMYECKUN a3 COAEPXUT CIULIKOM MHOMo Mbifiv, Hanpumep, BO BpeMs
3anycka, BbIMOMHUTb ONTUMU3aLUMIO He ByaeT BO3MOXHOCTH.

3.4 PekomeHOauuu NoO KOHTPOSIO TeMnepaTypbl Ha BbIXoAe ropenku
HopmanbHas HacTpoWka OCHOBHbIX MapaMeTpoB ropenku (CM. CBMAETENbCTBO O
npoBefeHUN UcnbITaHuK, pasgen 6):
e Pacxop Bosgyxa, DPI-5, 110 um®/4. HopmanbHbii auanasoH 80-120 Hm®/u.
MuHMManbHoe pekoMeHayemoe 3HaueHne 80 HM/u.
e Pacxop Bo3gyxa Ha ropeHue, DPI-6, 10 Hm/4 Pabounin ananasoH cooTBeTCTBYET
pacxody Bo3ayxa, NpuBeAeHHOMY BbilLie Ha pUCYHKe 1.
e Temnepatypa Ha Bbixoge ropenku, TI-14, 300 °C. HopmanbHbIM AOManasoH:
280-320 °C. MuH./makc. 260/350 °C.
Temnepatypy perynvpyoT C NOMOLLbI perynupyemMoro rasoBoro knanaHa HV32 B
KOHLe rasoBou cxemMbl. CM. pasgen 4.3.
Mpu HopmanbHOW paboTe Ha TemnepaTypy Ha BbIXOAE rOperikyM MOryT BIUSATb
crnegyoLne OCHOBHbIE (PaKTOpbI:
1. TemnepaTypa OKpyxarLleun cpeabl.
2. W3meHeHua Harpysku yctaHoBkM pereHepaumm WSA, cosgawlwime pasnuyHoe
npoTMBOAaBIieHNe B KaHarne nepe KoHgeHcatopom WSA
3. 3arpsisHeHne BbixogHoro Tpybonposoga BYTK, Bbi3biBatowlee orpaHudeHue
pacxofa Bo3gyxa pas3baBrieHus n Bo3ayxa Ha ropeHue.
Mo nyHkTy 1. OBbIMHO CyTOYHOE W3MEHEHWe TemnepaTypbl OKpyxakoLwen cpenbl
HaxoauTcs B npegeriax HopMarbHOro M3MeHeHUs TeMnepaTypbl Ha BbIXO4Ee rOpenkul.
Crp. 9/19
Per. Ne Gastech-Energi A/S: +14091230 LG

Per. Ne Xanbaop Tonce A/O: S-05855 03.07.2017



Xanbgop Tonce A/O

Skoc Ill, Poceus, S-05244 GASTECH ENI:T]
Brok ynpaBneHns TyMaHoM KMcnoTbl 14-i1 cepun, 6ok

X-191 A/B

Mo nyHkTy 2. TemnepaTtypa ropenkm W3MeHsieTCd Npu W3MEHEHUU Harpysku
yCTaHOBKM pereHepaumm WSA, Tak Kak M3MEeHHAeTCs pacxon Bo3gyxa u3-3a
n3MeHeHNs [OaBneHns B KaHane. Temnepatypa BOCCTaHaBnMBaeTCs MyTeM
perynmpoBK/ pacxoaa Bo3ayxa, NocTyrnatoLero B roperiky, 40 NpexHero 3HayeHus ¢
nomouiblo BeHTunsaTopa VSD (SC-29). B cnyyae KpaTKOBPEMEHHOIO M3MEHEHMS
Harpy3ku He cnegyet rMpOM3BOAUTL HUKAKMX W3MEHEHWA [0 Tex nop, noka
TemnepaTypa ropenkm Haxoautcs B npegenax MuH./Makc. ananasoHa.

Mo nyHkTy 3. Yepe3 HecKoNbKO Hedenb wunuM mecsues paboTbl BO3HMKAKOT
orpaHunyeHus B TpybonpoBoaax, Bbl3BaHHbIE 3arpsi3HEHUMEM OUOKCUOOM KPEMHUS.
OTO oOrpaHuMyeHue Bbi3blBaeT MNageHWe pacxoga BO3gyxa W MNOBbIEHME
TemnepaTypbl Ha BbIXOAEe ropesiku. OTO BO3L4EWCTBME MNPeoaorieBaeTcsa 3a cyeT
yBenuMyeHusa pacxoga Bo3gyxa c nomouwbio SC-29. Cm. pasgen 10 «[paduku
nposefeHns ouncTkn» 1 pasgen 11 «[lopsagok npoBeeHUss OYNCTKU».

3.5 OcrtaHoB
BYTK octaHaBnuBaeTcs B pexummMe MEeCTHOro YyrpaBfieHUd C  MOMOLLbIO
nepeknyaTens 3anycka/oCTaHOBKM roperiku unm n3 agncneT4yepckon.
3aTem cuctemMa ynpaBrneHusi roperikon AormKHa:
e 3aKpbITb KranaHbl TONAKMBHOrO rasa, USV-11 n USV-30
e 3aKpblTb perynupyrowun knanaH Bosgyxa ang sbinapmsaHna HV-25
o [lpogyTk ropenky H5 nocne ocrtaHoBa
e OcTaHoBUTb BO3ayxoayBKY, K4
e 3akpbITb KnanaHbl oxnakgarowlero Bosgyxa W Bosgyxa Ha ropeHue, USV-2 u

USV-34.
MpoayBoyHbIM Bo3ayx, FI-17 n Bo3gyx pasbasnenHus, FI-20 gormkHbl NpogoskaTb
npoayeky BYTK, utobbl npepoTBpaTuTb KOHAEHCAUMIO TEXHOMOrMYecKoro rasa B
BYTK, koTopast MOXeT cTaTb NPUYNHON KOPPO3UM.
Ecnu octaHoBKa npogonxurcs 6onee 1 yaca:
e 3aKpblTb KnanaH Ha UHXeKTopHoW Tpybe, BedyLUen K KaHany TEXHONOrM4eCcKoro
rasa
BaxxHoe nprvmMmevaHune no KoHcepBaUnmn:
Y6eaunTtbces, 4TO rasbl U3 KaHana TEXHOMOMMYeCcKoro rasa He MoryT nonagatb B 6mnok
obpasoBaHusa TymaHa. [1ns 3Toro Hy>KHO 3aKpbITb KnanaH Ha MHXeKTopHown Tpybe 1 B
TO Xe Bpems ybeauTbCH, YTO B Kamepy roperiku noctynaeT npoayBOYHbIA BO34yX
(Bo3ayx KWUIM). B cny4ae yTeyknm HeBOMbLIOro KonmyectBa TEXHOMOMMYECKOro rasa
Yyepes KnanaH Ha MHXeKUMOHHOM Tpybe B Bnok obpasoBaHMsa TymaHa KOHOeHcauns
TEXHOMOrMYeckoro rasa MOXeT CcTaTb [MPUYUMHOW KOpPpPO3UM U yXyAWEeHUs
XapakTepucTtuk 6noka.
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3.6

3.7

Bo Bpemsi paboTtbl ycTtaHoBku pereHepauun WSA nogada sosgyxa KUIM gorkHa
ObITb 06A3aTENBHO OTKPbITA.

Cucrtema aBapunHon 6NOKMpPOBKU

Cuctema ynpasneHnusa ropenkov (CYIN gomkHa Bbiknoyvatb BYTK, ecnv Bo3HUKaeT
OOWH 13 cneayrlmx OTKa3oB:

e Huskoe andpdpepeHumnanbHoe AaBneHne oxraxgaroLwero Bo3gyxa unu Bosgyxa
Ha ropeHue, PDSL-31/PDSL-13

e BblCcOKoe gaBneHue TonnueHoro rasa, PZAL-10

e Hunskoe paBneHue TonnueHoro rasa, PSAL-20.

e OrTkas ropernku (oTcyTCTBME CUrHana nogxwra), BSL-12
e Py4yHoe OoTKMoYeHe HaXxaTueM KHOMKN OTKIKYEHUSA

e CwurHan oTknoYeHus IS-1 n3 gucneT4epCKom.

3aTteM cucTtema ynpaBrieHUA roperikon AoJKHa:

e 3aKpbITb KranaHbl TONAMBHOrO rasa, USV-11 n USV-30

e OctaHoBuTb Bo3ayxonyBky, K4, 1. e., BYTK BbikntoyaeTca 6e3 npoayBku nocrie
ocTaHoBa

e 3aKkpblTb KnanaHbl OXnaxjarolero Bo3gyxa v Bo3gyxa Ha ropeHue, USV-2 n
USVv-34

e 3aKpbiTb perynupyowmi KnanaHd Bo3agyxa ans sbinapmeanms, HV-25.

PSAH-10 — pene paeneHuss ond B [aBfeHUs TOMMMBHOINO ra3a OOMMKHO ObITb
HacTpoeHo Ha 0,5 6ap (50 klla) Bbiwe paboyero gaBneHns.

PSAL-20 — pene gaeneHusi 4ng HA3KOro AaBreHUsa TONMMBHOIO ra3a gOMmKHO ObITb
HacTpoeHo Ha 50% paboyero gaBneHus.

PDSL-13 — pene gaBneHus gnd HAKHEro 3HavyeHna andpgpepeHumanbHOro aBneHuns
BO3yXa A5 ropeHus.

PDSL-31 — pene gaBneHus gnd HAKHEro 3HavyeHna andpgpepeHumanbHOro aBneHuns
oxJiaxgaroLlero sosayxa.

dakTnyeckme 3HavyeHus yCTaBOK pere AaBreHust npuBedeHbl B CBUAETENbCTBE O
npoBeaeHUn UCnbiTaHun, pasgen 6.

Mouck n ycTpaHeHMe HeMcnpaBHOCTEN
B cnyyae oTkasa ropenku cregyet obpalatbCs K pyKOBOACTBY MO 3KCnyaTaumm

6noka ynpasneHus ropenkon LGK 16.322A27 n k pasgeny 3 «Beopg B akcnnyaTtaumio,
NMOWUCK N YCTpaHeHue HeucnpaBHocTen BY TK».
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4.1

BaxxHoe npumeyaHme no 0Tkasy ropesnku

B cnyyae cnegyowmx cobbitui:
OTcyTCTBME 3MNEKTPONUTAHNA Ha 3NEKTPOMArHUTHBIX KranaHax Aans rasa
USV11um USV 30
OTcyTcTBME UCKPBI OT TpaHcdopmaTtopa
NpoBepUTbL pene gaBneHns Ans:
oxnaxpgatowlero so3gyxa PDSL 31
BO3ayxa Ha ropeHue PDSL 13

TexHn4eckoe ob6cnyxmBaHue
3anpaBKa CUNTMKOHOBOIro macna

YpOBEHb CUIIMKOHOBOIO Macfna PEKOMEHOYEeTCA MpOBEpPsTb eXeHeaenbHo. JTOoT
YpOBEHb OOIMKEH HaxoauTbCca B npegenax oT 25% no 67% OT MakcumaribHoro
YPOBHSA. 3anpaBka CUIMKOHOBOIro Macra JOrkKHa Npou3BOAMTBLCHA B COOTBETCTBUN C
dakTn4eckn HabngaeMbiM pacxogoM.

CnepgyeTr OTMeTUTb, 4YTO TemnepaTtypa 3amMep3aHus CUINIMKOHOBOIO Macra
coctaenseT 17 °C. 1o aTton npuvymMHe macrno AN 3anpaBkv OOIMKHO XPaHUTLCA B
AO0CTaTO4YHO TEernroMm MecTe.

Bnok BbinapmBaHusi Macna ocHalleH 3anpaBoyHbIM cocyqoM, B2, koTopbin paboTtaeT
Kak BydrepHbIv cocya Ars CUITMKOHOBOro Macna, yaepXuBaroLwmi Macno Ao Tex nop,
noka ero TemrnepaTypa He OOCTUIHET TemrnepaTtypbl Grioka BbiNapuvBaHUA Macna
nepen cmelmBaHneM ¢ Macriom, HaxoAsaLWMMCS B cocyae Ans CUIIMKOHOBOro Macna,
Bl. 3anonHeHve CWNWKOHOBBIM MacroM cocyga [Ans  CUMKOHOBOrO Macna
OCyLLEeCTBMseTCA cneayoLwmm obpasom:

e 3akpblTb KnanaHbl Ha BEHTUMSLUMOHHOM OTBEPCTUM U MNPOU3BECTU CIMB B
3anpaBoyHbIN cocyn, B2

e CHATb KpbILLKY Ha 3anpaBovHOM Tpybe
e HanonHuTb 3anpaBoyYHbIV cocyn
e YCTaHOBUTb KPbILLKY Ha 3anpaBo4Hyto Tpyby.

BbligepxaTtb He MeHee 4 yacoB, YTOOblI CUIMKOHOBOE MAacrio B 3arnpaBOYHOM cocyae
rapaHTMpoOBaHHO NpMOBPENIo Takylo Xe TemnepaTtypy, YTO U Macrno B cocyae Ans
CUNUKOHOBOro Macna. [onuBka cocyga Ansi CUIIMKOHOBOIO Macria XONnogHbIM
MacrioM oxfiaxgaeT Macro B 3TOM COCyAe W, Kak CneacTBue, YMeHbLLIaeT CKOPOCTb
BblMapmBaHus Macna.

e OTKpbITb KManaH Ha BEHTUNSALUMOHHOM JMHMM MexXay CcocyaoM Ans
CUINMKOHOBOro macna, B1 v 3anpaBoyHbiM cocyaom, B2.
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e MeaneHHOo OTKPbITb LLIAPOBOW KranaH Ha CIMBHOMW NTMHUN MEXAY COCYA0M AJS
CUNMKOHOBOro macna, Bl n 3anpaBoyHbiM cocyaom B2. OcTaHOBUTL OONUBKY
cocyaa anst CUIMMKOHOBOMO Macra, Korga OH 3anofHUTCs 40 YPOBHS 67% OT
MaKcUMarbHOro.

PekomeHayeMblM CUMMKOHOBLIM MacrfioM, KOTOpoe HeobXOAMMO MCMNonb30BaTh,
ABIIAETCHA YNCTbI OKTaMETUITUMKIIOTETPACUITOKCAH, ONOTHUTENbHYI0 MHAOPMaLnIo
CM. B TexHMYecKkoM Macrnopte M B nacnopte 6e30NacHOCTU, WMEKLMXCA B
pykoBoACTBe Mo akcnnyaTtauun HTAS.

4.2  OumMcTKa MHXeKTopa rasa
Yactuubl SiO2, obpasytowumeca B ropenke H5, 6yayT nocteneHHO OGrnokMpoBaTb
TpyOy BbIXOOHOW NUHUM ropenku. WHxekTopHyto TpyOy cnegyeT ouuwartb, Korga
yCTaHOBKa BbIKNIOYEHa UMW Korga B 3TOM BO3HUMKHET HeobxoauMocTb. Bbicokas
TemnepaTypa rasa, cogepxawero gdgpa (TI-14), moxeT ykasbiBaTb Ha
HeobX0OMMOCTb OYMCTKM M3-3a 3aCOPEHUS MHXEKTOPHOW TpyObl ( BbI3blBAKOLLErO
orpaHudyeHve BO34yLHOro noToka). OrpaHuveHne BO3QYLUHOTO MOTOKa MOXeT
NPUBECTU K NOBbILLEHWIO KOHLUEHTpaUUN TyMmaHa u3-3a yBernvMyeHnsa notepb Yyactul, B
NHXXEKTOpHON Tpybe.
BHUMAHMUE!
Bo wusbexaHne TpaBM HeobxOAMMO O3HaKOMUTLCA C pasgeniom 5 HacTosLero
PYyKOBOACTBA MO 3KCnnyaTtaunm n cobnogatb M3NoxeHHble B HeM TpeboBaHus. Bee
pabotel Ha bBYTK AOomkHbl BbINOAHATBCA CneuvansHO  NOAroTOBMEHHBbIMU
crneuuvanucTamu.
Cwm. pucyHku 3a n 3b.
e OctaHoButb BYTK
e 3aKpblTb KNanaH Ha UHXeKToOpHoW Tpybe BbixoaHOW nNnHuM BYTK
e CHATb MMOKM WNaHr BbixogHoW NnHuM BY TK
e 3anyctuTb NpoAyBKYy MHXEKTOpPHOW TpyObl Bo3gyxom KWI1, oTkpbIB knanaH
NpoAyBOYHOro BO3ayxa
e BcraButb cTepxeHb ANs OYMCTKU B CanbHUK.
e [lpncoeanHUTb carnbHUK K 3anOpHOMY BEHTUIIO.
e OTKpbITb KNanaH Ha UHXEKTOpHON Tpybe.
e O4unCTUTb WMHXEKTOPHYI Tpyby cTepXHem And ouYncTkM. Bo Bpemsi oumcTku
NPOAYBOYHbLIN BO3AYX NpeAoTBpaLlaeT yTeuky TEXHONOrM4ecKkoro rasa
e BbIHYTb CTep)KeHb ANs OYUCTKM U3 CanbHUKa, Y 3aKpbITb KranaH Ha MHXXEeKTOPHOM
Tpybe.
e [leMOHTMPOBAaTb CaribHUK U CTEPXEHb OS5 O4YUCTKU.
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4.3

e YCTaHOBUTb rMOKUN LIMAHT HA MECTO
e OcTaHOBWUTbL NOTOK NPOAYBOYHOrO BO3AyXxa
o  OTKpbITb BEHTUIb, K Nepe3anycTuTb BYTK.

PucyHok 3a PucyHok 3a

KnanaH

CreprkeHb ana

TMBKKUI WnaHr

MepcoHan, BbIMOMHSALWNA OYUCTKY, OOPKEH MMETb U MCMNONb30BaTb CeayHLLYo
3aLUUTHYIO odexay U CpeacTBa UHAMBUAOYaNbHON 3aLUUThI:

e [lepyaTky ons 3aWwmnThl OT NPUKOCHOBEHUS K ropsivet NOBEPXHOCTH.
e 3alMTHbIE OYKM NS 3aWUTbI OT MbIN U ra30B U3 ra3oxoaa.
e 3awuTHyt0 oaexay Ans 3aluTbl OT MbIN U ra3oB U3 ra3oxoaa.

Bbicokasi 4acToTa npoBeAeHUS OYUCTKM MOXET yKasblBaTb Ha TO, YTO roperka
paboTaeT npuM CAUWKOM HWU3KOW Harpy3ke Mo OTHOWEHUO K pacxoay
B6apboTupyrowiero Bo3agyxa. YBENMUYNTb HarpysKy roperiku u, ecnu 3To BO3MOXHO,
yMeHbWNTb pacxon 6Gapbotupylowero Bo3gyxa, MNoOKa 9TO He OKasblBaeT
oTpuLaTEeNbHOro BO3AENCTBUSA Ha 0bpa3oBaHMe KUCAOTHOro TymaHa.

BaxxHoe npumeyaHme OTHOCUTENBHO OUYUCTKN:

Ecnu noTtok npoayBOYHOro BO34yxa, [AOMOSHUTENbHO  HanpasfisemMoro B
NHXXEKTOPHYIO TPpyOy Npu OYUCTKE, HE MpeKpaLlaeTcs nocne 3aBepLUEHUs] OYUCTKK,
NpoAYBOYHbIN BO3ayX OyaeT oxnaxaaTb WUHXEKTOPHYK Tpyby BO Bpems pabouero
npouecca, YTo MOXeT NPUBECTU K CEPLE3HON KOPPO3UN NHXKEKTOPHON TPYObI.

la3oBas ropenka
lopenka H5 npegHasHadeHa ans paboTbl Ha npupoaHoM rase. [opernka MoxeT
paboTaTb B guanasoHe OT cTexumomeTtpuyeckoro coctaBa (X=1,0) o 3HayeHusa X

bonee 1,7. Hanny4ywas ctabunbHOCTb paboTbl OXXMAAETCH MpU 3Ha4YeHMn X OKONo
1,2, cm. Takke pasgen 3.2.

B cnyyae HencnpaBHOCTU NOMXKMUra TOMMMBHOIO rasa UM HecTabunbHOro NnameHu
CYLLLECTBYHOT CreaytoLLme BO3MOXHOCTU peLleHns Npobrnems:
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BusyanbHasi npoBepka cBeun nogxura

I'IposepMTb Hanuyue OTNOXEHU okcuaa KpeMHUNA Ha obope conna ropesyikm n Ha
cBeYe nomxura

OTperynupoBaTtb MOMOXEHME CBeYM nomxura, Ytobbl obecneynTb NpaBUNbHbLIN
NOIKUT

OTperynupoBaTtb pacxofd Bo3dyXa Ha ropeHue, 4tobbl MOMy4YUTb YMydlIEeHHOe
COOTHOLLEHME NPeaABapUTENBHOIO CMELLMBaHMS TONMMBHOIO rasa 1 Bo3ayxa

B cny4yae, ecnn npobrnema Bbi3BaHa MU3MEHEHNEM NPOTUBOLABIIEHUS TOPENKN:
e OTperynupoBaTtb pacxo TOMSIMBHOrO rasa Ha knanaHe HV 32

e yBENWUUTbL Harpysky Ha Bo3gyxoAyBky, K4, ¢ nomouibio npeobpasoBaTens
yactoTbl (SC-29), M MNOBTOPHO OTpEerynuMpoBaTb pacxod OXnaxaaroLlero
BO3[yxa W BO3gyxa Ha ropeHue

Ecnn npobnembl BbI3BaHbl M3MEHEHWEM COCTaBa W [aBlieHUst rasa, 3Tu
nNpo6nemMbl MOXHO NPEOCAONETh, YBENNYUB HArpy3Ky ropesiku.

I'Iposepvm: JIMHUIO TOMJTIMBHOIO ra3a Ha Harim4me KoHgeHcaTa

4.4  OuymMcTKa ra3oBOM ropernkm

Bo

BHUMAHMUE!

nabexaHve TpaBM HeobXxoaMMO O3HaKOMUTBLCA C pasgeniom 5 Hacrtoswero

PYKOBOACTBA MO 3KcnnyaTaumMm u cobniogatb U3noXeHHble B HeM TpeboBaHus. Bece
pabotel Ha bBYTK AOomkHbl BbINOAHATBCA CneuuansHO  NOoAroTOBMEHHbIMU
cneymannucTtamu.

3anyctntb 3anacHon BYTK, u nepeknounTb MHXEKTOp AUOKCuOa KPeMHUA Ha
3anacHon bBYTK.

OcTtaHoBUTb ounwaembii BY TK.
3aKpbITb 3aNOpPHbLIN BEHTUMb B BbIXOAHOW NuHUM BY TK.

CHATb Y® anemMeHT u CMOTPOBOE CTEKMO. YMEHbLUTb Nogadvy npoayBOYHOro
Bo3ayxa ot FI-17.

Ounctntb ropenky u ceedy nomkura HeOONbLUIOW LWETKOW W/unum cxaTbiM
BO34yxoM. [1pn HEOBXOAMMOCTM OYUCTUTL KAMEpPY FOpesikn MblfIeCOCOM.

YCTaHOBUTbL HA MECTO CMOTPOBOE CTekno U Y® anemeHT U ybeauTbCs, YTO
pacxo npoAyBOYHOro Bodayxa Ha FI-17 BepHyncsa Ha ypoBeHb 1600 H/u.

CHoBa OTKpbITb BbINYCKHOW KnanaH TonnueHoro rasa bYTK, n nepesanyctutb
BYTK. [lpoBepuTb HOpMmanbHble 3HaveHus pabouMx napameTpoB Ha
COOTBETCTBME CBUAETENLCTBY O NPOBEAEHUM UCTMbITAaHUI, CM. pa3aen 6.
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4.5

Bo3ayuwHbin ounbTp

C TeuyeHvnem BpeMeHu UnbTP Ha BXode Bo3dyxa B Bo3ayxoayBky K4 3abuBaetcs
NbIbIO, YTO NPMBOAMWT K YBENMYEHUIO Nepenaga AaBneHus B ounbTpe.

MoaTtomy pacxon Bosayxa, DPI-5/DPI-6, 6yaeT ymeHbllaTbes, a Temnepartypa, Tl-14,
OypeT Bo3pacTaTb, €CNU 3TO He MPOM3BOAUTCA OYMCTKa UM 3amMeHa unbTpa.
PekomeHgyeTcs npou3BOAUTbL  OYUCTKY/3aMeHy BO34yLHOro dunbTpa, Korga
nepenaj gaBrfieHNs CTaHOBUTCH 3HaAYMTENbHbIM. YBENuieHne nepenaga AaBneHus,
npuBoasilee K perynupoBaHuIio pacxoda c nomowbio HV-28 wmnu ¢ nomoLubio
perynupoBaHusi MNpou3BOAUTENBLHOCTM BO3AyxodyBku, SC-29, saBndetca 6onee
TOYHbIM MPU3HAKOM 3acopeHus punbTpa, YeM YMeHblUeHWe pacxoda Bo3gyxa U
NnoBbILLEHVE TeMrnepaTypbl.

4.6 EMKocTb Ans KoHAOeHcaTa U3 XOonoaunbHOW YCTaHOBKU
EMKOCTb, pacrnonoxeHHyo B Kamepe HarpeBa Mo XOnoAUIIbHOW YCTaHOBKOM,
HeobXxoaMMO perynsapHoO NpoBepsATb Ha HanuuMe KOHAeHcaTa U OMOPOXHATbL Npwu
HeobxoaMMOCTH.

4.7 ExxemecsiuHOe U nonyrogoBoe TeXHUYecKkoe obcrnyxuBaHue
KOHTpOrbHbLIN NepeveHb exxeMecsa4HON NpoBepKn

1. lMpon3BecTn OCMOTP TEXHUYECKOro COCTOSAHUA U YUCTOTbI JaTynKa nnamMmeHu.

2. [lNpoBepuTb Ha COOTBETCTBUE HOPME AaBfieHue rasa un sosayxa KAI.

3. lpoBepuTb Ha COOTBETCTBME HOpPMEe pacxoq Bo3ayxa Ha npubopax DP —
DPI-5 n DPI-6, a Takxe Ha pacxogomepax FI 17, FI1 19 u FI 20.

4. [lpou3BecTn akyCTUYECKYI NPOBEPKY BO3AYXOAYBKM HA Hann4yve HewTaTHbIX
WwymoB npw paboTe nogwmnHUkoB. Oxuaaembli CPOK cryXbbl NOAWNMHMKOB
coctasnseT bornee 2 ner.

5. lMpoBepuTb NocriegoBaTenbHOCTbL BIIOKMPOBKM HA BCEX YCTPOMCTBAX 3aLUUTHI.
BpyyHyto HamepeHHO HapywaTb Kaxayl 6nokuMpoBky, OOHOBPEMEHHO
OoTMe4asi, COOTBETCTBYET M YKa3aHWAM MNpou3BOAUTENSA 3akpbiTe Wnn
OCTaHOBKa cooTBeTcTBylowWero obopygosaHus. [1poBepuUTb YCTPOMCTBO
KOHTPOSIA NriaMeHn, BPYYHYHO OTKITIOYMB Nnogady rasa Ha roperiky.

6. Ecnu 3HayeHns paBneHus M pacxoja HEBO3MOXHO OTperynuposaTtb [0
HOpManbHbIX pPaboynmx 3HAYEHUN, OYUCTUTb UMW 3aMEHUTb (PUNbTPbLI Ha
BO34yXo4yBKe W BMYCKHOM nuHUM Ons rasa u Bosgyxa KWI, ecnn ato
HeobxoauMo.

KOHTpOMbHbIN NepeveHb Nonyro40BON NPOBEPKU

1. Bo Bpemsi paboTbl NpOBEPUTHL BCE COEANHEHUS B rA30BON JIMHUM C MOMOLLbIO
MbISTbHOrO pacTBopa.

2. BwusyanbHo npoBepuTtb Kabenb 1 COeANHUTENU CUCTEMbI NOAXUra.
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3. lMpoBepuTb repmMeTU4HOCTb TPYOONPOBOAOB.

4. Y6eOuTbCsi, 4YTO KOXYX BEHTWNATOpa, MOBEPXHOCTM  KOMMpeccopa,
BEHTUNATOP 3MEKTPOABUraTenst U OxNaxpalowme CTEPXHU YUCTble, YTOObI
npeaoTBpaTUTL NeperpeB BO3AyXOAYBKM U 3NeKTpoABUraTensi.

5. O4McTUTb M OCMOTPETb FOpesiky U YyCTPOMCTBO MOOXKWUra, CHSIB dbriaHel, co
CTOPOHbI KamMepbl FOpesiku.

6. Yb6eaouTbcd, 4TO He MoBpexAeHbl MnM He OedopMUpOBaHbl crieayoline
KOMMOHEHTHI:

- [openka, B TOM yncne QUTUHIN.
- YCcTponcTBO nogxura

3admkcmpoBaTtb BCe MOKasaHWs W 3anofHUTb  KOHTPOSbHbIA NepeyvYeHb npu
NPOBEAEHUMN KaXKO0oW eXXeMeCsaA4HOM 1 NosyrogoBon NpoBepku. Takke 3anucaTb gaty
oyepenHON eXeMeCca4YHOM 1 NonyrogoBoun MPoOBEpPKU.

5. Mepbi 6e3onacHOCTU U Mepbl NPeaoCTOPOXKHOCTU
51 MNMpeaynpexaeHne o XMMUYECKOW ONacHOCTHU
N3-3a BO3MOXXHOro KOHTakTa ¢ Yyactuuamm SiO2 n texdHonorn4yeckum rasom, H2S04
WM TOMNAMBHLIM rasoM HeobXxoaMMO NPUHATbL  COOTBETCTBYKOLUME  Mepbl
NPeLOCTOPOXKHOCTMU.
Mpu pabote c 6Grokom nepcoHan AOMKEH UMEeTb W UCNOoNb30BaTb CrieayHoLLYIo
3aWMTHYIO0 ogexay U cpeacTea nHanBmMayanbHOM 3anThbl:
e CooTBeTCTBYIOLME NepvaTKM ONs 3alnUTbl OT NPUKOCHOBEHUSI K ropsyen
NOBEPXHOCTMU.
e CooTBeTCTBYIOLME 3aALUUTHbIE OYKM ANSA 3awuTbl OT MNbIIM WU rasoB U3
rasoxopga.
e PaspelueHHble K NPUMEHEHMUIO pecnupaTopsbl.
e CooTBETCTBYIOLLYIO 3aLUTHYIO odexay Ans 3awuTbl OT Mblv U ra3osB M3
rasoxopga.
5.2 MpeaynpexaeHne o TePMUYECKOMN ONACHOCTH
N3-3a BO3MOXHOIO BO3O4ENCTBUSA BbICOKOW TemnepaTtypbl B Ofloke BbiMapuBaHUs
Macra Heobxo4MMO MPUHATbL COOTBETCTBYIOLLME MEPbI NPeAOCTOPOXHOCTU. [JOMMKHbI
NCnonb30BaTbCA Haanexawme cpeacrsa MHAMBMAOYanbHOW 3allnTbl, Hanpumep,
XXaponpo4yHble nepyaTkn, KOTOpble MOryT 3alUTUTb OT KOHTakTa C ropsiyen
NOBEPXHOCTLHO.
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5.3 MpeaynpexaeHue o6 onacHOCTU NOPaXXeHUA INEKTPUYECKUM TOKOM

N3-3a 0nacHOCTM MOpaXeHUs1 JNEeKTPUYECKMM TOKOM [OOCTynm K OTCeKy C
aNeKkTpoobopyaoBaHMEM AOMKEH NPeaoCTaBnATbCS TONbKO KBANMUUUPOBAHHbLIM
3MNEeKTPUKaM M OCYLLECTBIATLCS C MOMOLLbIO CneunanbHOro Krya.
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MpunoxeHue A
Tabnuua ans DPI-5 n DPI-6

0,442
DPI-6  Awam. parokma
mbap HM3/Y
7,46 7,50
9,95 8,57
12,5 9,64
14,9 10,45
17,4 11,25 Bozayx Ha ropeHue 10 Hm3/u npmn 0 °C n 1013 mb6ap. Mpu Temnepatype t °C
19.9 1206 nepenag, AaBneHuna gosKeH 6biTb yBennyeH ao (273+t)/273, utobbl

: : obecneunTtb TOT Xe pacxog 8 Hm3/u. 10 Hm3/y npm 30 °C: Nepenag,

224 12,86 pasnenna 13,6x(273+30)/273=15,1 m6ap
24,9 13,66

1,250
DPI-5 Awam. parokma
mbap HM3/Y
4,98 52,24
7,46 64,03
9,95 73,94
12,5 82,78
14,9 90,55
17,4 98,05
19,9 104,75 Bxog, TexHonormnyeckoro Bosayxa: 139 kr/u uaun 109 Hmé/u npn 0 °C n 1013
224 111.18 mb6ap. Mpu Temnepatype t °C nepenag, AasaeHUs AoKeH BbiTb yBEANYEH

: : 8o (273+t)/273, utobbl 06ecneumnTs TOT 3Ke pacxog B Hw /u. 109 Hm3/u npum
24,9 117,07 30 °C: Nepenag, aasneHna 21,6x(273+30)/273=24,0 mb6ap
29,9 128,32
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