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BHUMaTeAbLHO NpounTaTh Nepes MOHTaXOM U TEXHUYECKUM 060Ay)KMBaHMeM!
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1. lNepea Ha4anOM UCMOAL30BAHWSA U3AEAUS MPOUTUTE HacTosiLee «PYKOBOACTBO MO 3KCIAyaTaLlUm»
MOAHOCTBIO.

2. 3aBoA [MOCTOSIHHO BeAET paboTy Mo yCOBEPLUEHCTBOBAHMIO KOHCTPYKUMU U BHELIHEMY
OPOPMAEHUIO KOTAQ, MO3TOMY B "PyKOBOACTBE N0 3KCNAyaTauuu" HEKOTOPbIE W3MEHEHUS, He
BAUSIKOLLIME HA TEXHUYECKUE XapaKTepPUCTUKM, MOTYT ObiTb HE OTPAXEHbI.
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BBEAEHUE

PyKOBOACTBO MO 3KCNAyaTauMM MNpPEeAHa3Ha4YeHO AASI  O3HAKOMAEHUS C

KOHCTPYKUMen moayAbHOro kotaa ARCUS IGNIS R-2-500, ARCUS IGNIS R-2-600,

ARCUS IGNIS R-2-700, ARCUS IGNIS R-2-800, ARCUS IGNIS R-2-900 (KBa-

0,5...0,9 T), cocTofilLLEero M3 ABYX ABYXXOAOBbIX XApPOTPYOHbIX BOAOIPEMHbIX

MOAYAEM Ha ra3o0bpa3HOM M XMAKOM TOMAMBE, C €ro TEXHUUYECKUMMU

XapaKTepUCTUKaMU, YKa3aHUAMMU NO MOHTaXy U 3KCNAyaTaLUMK.

KOTAbI M3roTaBAMBAKOTCA B COOTBETCTBUMM C TpeboBaHuamu TY 25.21.12-022-

43487320-2024, TOCT 30735, TOCT 21563, TP TC 010/2011, TP TC

016/2011, TP TC 032/2013.

Mpu MOHTaxe, NyCKe U 3KCNAyaTaLUK BOAOTPEMHOIO KOTAQ HEOOXOAMMO TaKxe

NOAb30BATbCA CAEAYIOLLEN AOKYMEHTALIMEN:

1. TeXHUYEeCKOM AOKYMEHTALUMEN Ha  KOHKPETHbIK  BOAOIPEWHLIN  KOTEA
(MOHT@XHbIMW  YyepTeXaMM Ha  KOTEeA, 3apAaHMEM  Ha  GYHAAMEHT,
INEKTPUUYECKUMU CXEMAMMU, NACNOPTOM Ha KOTEA);

2. OKcnAyaTauMOHHOW AOKYMEHTALUMEN Ha NMOKYMHbIE U KOMMAEKTYIOLLIME UBAEAMS,
a TaKkXe Ha BcnomorateAbHoe 060pyAOBaAHME COrAACHO NPOEKTY KOTEAbHOM;
3."MpaBuAammK ycTpomncTBa M 6e30MacHOM 3KCMAyaTaluMM MAPOBbIX KOTAOB C
AaBAEHMEM napa He boaee 0,07MIMa (0,7 Krc/cm?), BOAOTPENHbIX KOTAOB M
BOAOMNOAOrpeBaTENEN C TEMNEPATYpPOMN HarpeBa BOAbl He Bbille 388 K (115

*C) ¢ uameHeHnammn Nel n 2";

4. "TipaBUAAMM YCTPOUCTBA INEKTPOYCTaHOBOK" (ITYJ);

5. "MpaBuAaMU TEXHUYECKOW IKCNAyaTaLMKM TENAOBbIX 3HEPrOyCTaHOBOK",

6.PHMN  "MpaBuramu  6e3onacHocTM  ceTen razopacnpepeneHus 7
rasonoTrpedbreHms";

7.CI1.89.13330 “KoTeAbHble YCTaHOBKK”.
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1. TEXHUYECKOE ONMMCAHUE N PABOTA KOTAA
1.1. HasHaueHu1e KoTAa.

KOTAbl ~ OTOMUTEAbHbIE  BOAOFPEWHBLIE  MOAYAbHbIE  ABTOMATU3UPOBAHHbIE
peBepcuBHbIe (ABYxx0A0Bbie) xapoTpybHble ARCUS IGNIS R-2-500...900 (KBa-
0,5..0,9 I npeaHasHauyeHbl AAA TENAOCHAOXEHMA 3AaHWM U COOPYXEHWUH,
060pPYAOBaAHHbIX  CUCTEMAMM  BOAAHOIMO  OTOMAEHMA C  MPUHYAUTEABHOM
LMPKYASUMEN. YCTaHaBAMBAKOTCA B CTaUMOHapHble, OAOYHO-MOAYAbHbIE U
TpaHcnopTabeAbHble KOTEAbHbIE C 3aKPbITOM CUCTEMOW TEMAOCHAOXEHMS.
PekoMeHAYEeTCS YCTAaHOBKA KOTAOB B ABYXKOHTYPHOM CXeMe TENAOCHabXEHUS.

KAanmaTtnueckoe ncrnonHeHmne YXA kateropum pasmetleHmnsa 4 no NOCT 15150-69.

1.2. 06wme TexHuueckne TpeboBaHus.
B KoTAax AOAXKHO MCNOAb30BaTbCA ra3oobpas3HOe U XMAKOE TOMAMBO BMAQ,
pekomMmeHAoOBaHHOro MarotoButenem. B 3aBUMCUMMOCTM  OT  KOMMAEKTaLUK
AOMOAHUTEABHBIM  0O0PYAOBAHMEM KOTEA MOXET paboTaTtb Ha CAEAYHOLLIMX
OCHOBHbIX BUAAX TOMAMBA:
-ra3oobpa3Hoe TOMAMBO — MPHUPOAHbIN ra3 HU3KOro n cpeaHero aasaeHns NOCT
5542;
—-AErKoe XnAKoe TonamBo — AuseabHoe Ttornameo FOCT 305.

BHUMAHUE!

a. BO3MOXHOCTb MCMOAL30BaHUSA MHbIX BUAOB TOMAMBA AONKHA COIMAacOBbIBaTbCS C
N3rotoBUTEAIMUM KOTA@ M TOPEAOYHBIX YCTPOMUCTB.

6. MpuMeHsieMoe TONMAMBO AONMKHO COOTBETCTBOBATb M0 CBOMM XapaKTepUCTMKaM
TOMAMBY, yKa3aHHOMY B AOKYMEHTaLMN Ha rOPEAKy.

[NMoka3ateAM KauecTBa CETEBOW U MOAMUTOYHOM BOAbl AOAXHbI COOTBETCTBOBATb
TpeboBaHUAM "MpaBunA TEXHUYECKON 3KcnAyaTaumm KOMMYHaAbHbIX
OTONMUTEABbHbIX KOTeAbHbIX" 1 OHI "MpaBUA NPOMBbILLAEHHOW 6€e30MacHOCTH
ONAcCHbIX  MPOU3BOACTBEHHbIX  OOBLEKTOB, Ha  KOTOPbIX  UCMOAb3yeTCs
obopypoBaHue, paboTatoLlee nop U3bbITOUHbIM AABAEHUEM".

Temnepatypa BOAbl Ha BXOAE B KOTEA, paboTatowero B OCHOBHOM pexume,
He3aBMCMMO OT BUAA TONAMBA, AOAMKHA ObiTb He meHee 60°C.
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1.3. TeXHUUYECKUE XapaKTEPUCTUKM.
1.3.1. OCHOBHblE TEMAOTEXHUYECKUE U ApYyrve napameTpbl KOTAa NPUBEAEHLI B
Tabamue 1.

Tabauua 1.

HanmeHoBaHWe XapaKTepUCTUK | 3HayeHns
1. Tvn KOTA@ - BOAOTPEWNHbIN, CTaAbHOWM, PEBEPCUBHbIN, MOA HAAAYBOM, B AETKOM HaTPyOHOM 06MypoBKe Mo
Hapy>XHbIM OrpaXXAaroLLUM NOBEPXHOCTAM
2. Bua TONAMBa™: OCHOBHOE - MPUPOAHbIM ra3 HM3KOro U cpeaHero pasaerHna FOCT 5542,
pesepBHoe - amseabHoe TonanBo MOCT 305

3. TenAnonpon3BOAUTEABHOCTb HOMKHaAbHas, MBT (Tkan/u):
- KOTAQ 0,5 0,6 0,7 0,8 0,9
(0,43) | (0,52) | (0,60) | (0,69) | (0,77)
- OAHOTO MOAYAS 0,25 0,3 0,35 0,4 0,45
(0,21) | (0,26) (0,3) (0,34) | (0,39)
4. CpeaHUI aKcnAyaTaumMoHHbIn KIA (Ha rase), %** 93 94
5. MakcuMaAbHana Temneparypa Harpesa Boabl, °C, He bonee 115
6. TemnepaTtypa BOAblI HA BXOAE B KOTEA, HE MeHee, °C 60
7. Paboyee paBaeHMe, He Bonee, MMMa 0,6
8. CyMMapHbI pacxoa BOAbI YEPE3 ABA MOAYAS, M3/u:
- HOMWUHAAbHbIN 17,2 20,6 24 27,5 31
- MUHUMaAbHbIN 10,8 12,9 15 17,2 19,3
9.M'MapaBAMUECKOE COMPOTUBAEHME KOTAQ, KlMa (Mbap) 1,5 0.6 1.15 1.8 1.9
’ (15) (6,5) | (11,5) (18) (19)
10. AspoarHaMMyecKoe ConpoTUBAEHWE KOTAQ, lMa 100 64 84 86 128
11. PaspexeHune 3a KoTaom, la 10-100
12. CymmapHbIi BOAAHOW 06beM KOTAQ, M3 0,58 1,0 1,0 1,38 1,38
13. NoBEepPXHOCTb HarpeBa OAHOrO MOAYAS, M2 5,67 9,32 9,32 13,3 13,3
14. Pa3amepbl TONOYHON KaMepbl, MM:
- AVaMEeTP XapoBoi TPyObI 510 510 510 510 510
- AAMHa TOMKMK 950 1300 1300 1660 1660
- TOALLMHA TENAOUIOAALMKN KPbILLKK 162 162 162 195 195
- TOALUMHA KpbIWKK Ls (Ara nopbopa ropenku cM. pucyHok 1) 228 228 228 266 266
- AAMHa conaa ropeAku (min) L7 (cM. pUcyHOK 1) 300 300 300 335 335
- KOAMYECTBO TOMOYHbIX KamMep 2 2 2 2 2
15. Temnepatypa AbIMOBbLIX Fa30B Ha BbIXOAE M3 KOTAQ, °C 160...220
16. TN ropeAoyYHOro YCTPOMCTBA: - BEHTUAATOPHbIE TOPEAKH
17. Kaacc Kotaa 1
18. PacuyeTHbIn CPOK CAYXObI* ** AeT 20
19. HazHauyeHHbIN CPOK XpaHEeHUs, AET 2
20. Ha3HauyeHHbIM pecypc, 4 130000
irl/.CMaccosbm pacxoa YXOAALLIMX AbIMOBbIX Fa30B (Ha rase), 0,22 0.27 0,31 0,36 0.4
22. Temnepatypa HapyXHOW MOBEPXHOCTU KOTAA MO AErKOM 45
obMypoBke, °C, He bonee
23. YpoBeHb 3BYKOBOIro A@BAEHUS Ha GPOHTE KOTAQ, ABA, He 80
6onee
24. MNpUCoeANHUTEAbHbBIE pa3Mepbl:
- 0 BOASIHOMY TpaKTy, Ay 65 80 80 80 80
- ra3oxoaa, MM 250 250 250 250 250
- naTpyboK AASt NPEAOXPAHUTEABHBIX KAAaNaHoB, Ay 50 50 50 50 50
- CAMBHOM naTpybok, Ay 50 50 50 50 50
25. labapuTHble pasmepbl, MM:
- AAVHA 1660 2030 2030 2400 2400
- LWUIMPHHA 1010 1160 1160 1160 1160
- BblCOTa 2290 2535 2535 2545 2545
26. Macca kotaa 6e3 BoAbI, Kr 1415 1950 1950 2350 2350
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Mpumeyanus:

1.* B KauecTBe TONAMBA MOXET NMPUMEHSATLCA ra3d MPUPOAHbIN HU3KOTO M CPEAHEIO AABAEHUS
(TOCT 5542) unuam auzenbHoe Ttonameo (FTOCT 305) ¢ oOcCHallleHWeM KOTAa COOTBETCTBYIOLLUMM
ropeAoyHbIM yCcTporcTBOM. CoaepxaHme cepoBoaopoaa B rase - He boaee 0,02 r/m3. Aonyckaetcs
MCrOAb30BaHUE XMAKOIO TOMNAMBA C XapaKTepuCTUKaMu: CoaepxaHue cepbl He boaee 0,5% (npu
coaepxaHumn cepbl 0T 0,25% npuHATb AOMOAHUTEABHbLIE MEPbI MO 3aLUMTe OT KOPPO3MKn); 30AbHOCTb
He bonee 0,04%; coaepxaHue cepoBoasoposa — He boree 10 Mr/Kr.

2.*%* [lpn temnepatypHom rpapuke 80/60 T, NoAHOM cropaHuu TonAMBa C KO3OPULMEHTOM
n36biTka Bo3ayxa &=1,1. KITA KoTtAa npu NoAHOM Harpy3ke He meHee 92% Ans rasa.

3.*** PacyeTHbIr CPOK CAYXObI paccuntaH npu pabore Ha ra3006pa3HOM TONAMBE, npu pabore
Ha XWAKOM TOIMAMBE PACYETHbIM CPOK COKPALLAETCS. PeaAbHbIN CPOK CAYXObl 3aBUCUT OT YCAOBUHI
3KCnAyatauum.

1.3.2 CopepxaHUe OKCUMAOB a30Ta M OKCUMAA YrAepoAa B CYXMX TMPOAYKTax
ropeHus B nepecyeTe Ha KOIGOULIMEHT U3ObITKA BO3AyXa, PABHbIM eAMHULE, MPU
760 mm pt.cT. 1 0°C B AManal3oHe pPEeryaAMpoBaHUA TEMAOBOW MOLLHOCTM He
AO/NKHO NpeBbILIaTh 3HAYEHUI, yKa3aHHbIX B TabauLe 2.

Tabauua 2.
Bua TonamBa Okcump yraepopa CO, OKcuabl a3oTa B Avanas3oH
Mr/m3 nepecuyete Ha NO2, NPOU3BOANTEABHOCTU OT
Mr/m3 HOMWHaAbHOIO, %
MPUpPOAHbBIN ras 130 80 40...100
N\erkoe Xunakoe TornA1BO 130 160 40...100

Ananas3oH  peryapupoBaHusi  TENAOMNPOU3BOAUTEABHOCTM  KOTAQ  AOAXKEH
obecneunBaTbCA CUCTEMOM TMOATOTOBKM TOMAMBA W MNAABHbIM W3MEHEHUEM
TENAOBOW MOLLHOCTM FOPEAOYHOr0 YCTPOMCTBA B NPeAEAax 3HAUEHUN, YKa3aHHbIX
B Tabaunue 2.

BesonacHocTb paboTbl TrOPeAKM W KOTAoarperata B LEAOM  AOAXKHA
obecneunBaTbcsa IneKTpoobopyaoBaHuem n KUMKUA Kak Npu po3xure, Tak U nNpu
paboTe B aBTOMATUYECKOM PeEXMME.

1.3.3 ABTOMatTMKa 6€30MacHOCTU KOTAOB, paboTatolIMX Ha ra3o0bpasHOM MAM

XUAKOM TOMAMBE, AONKHA 06€eCcneurBaTh BbIMOAHEHWUE CAEAYIOLUMX GYHKLMK (CM.
Tabanuy 3):
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Tabauua 3.

Ne | HanmeHoBaHWe GyHKLUMI (OnepaLmi) Mpn pabote | MNpu pabote Ha
n/n Ha rase XUAKOM TOMNAUBE
1 [MporpamMmHOE yripaBAEHUE PO3XUIOM KOTAA ™ :
NPOAYBKa KaMepbl rOPEeHKUs; + +
-KOHTPOAb aBTOMATMUYECKMX 3anopHbIX OPraHOB ra3a Ha + i
repMeTUUYHOCTb;
-KOHTPOAb OTKAOHEHWNSA AABAEHUA BOABI; + +
-KOHTPOAb NOBbILLIEHNA TEMNEPATYPbl BOAbI; + +
-KOHTPOAb MOHWXXEHUSA AABAEHUSA ra3a Nnepea KaanaHamu; +
-KOHTPOAb TEMMNEPATYPbI XXMAKOTO TONAMBE; - +
-KOHTPOAb AQBAEHUS BO3AYXa NMEPEA FTOPEAKOW; + +
-KOHTPOAb AQBAEHUSA (Pa3peXeHuns) B TOMNKE; + +
-PO3XUr OT 3AEKTPO3ananbHUKa OCHOBHOM FOPEAKU Ha pPexume
“Manoe ropeHue” U panee MePexop Ha pexum “boAbluoe + +
ropeHue”;
-KOHTPOAb GaKeAa rOPENKU. + +
2 ABTOMaTUUECKOE pPEeryAMpoBaHue COOTHOLWIEHWUS “TOMAMBO -
B0O3AyX” MpuU paboTte Ha pasHbIX peXmnmax + +
3 ABTOMAaTUUeCKas aBapuiiHas OTCEYKa TOMAMBA NMPU OTKAOHEHUMU
napameTpoB KOHTPOAS 3@ AONYCTUMbIE 3HAYEHUS:
-AABAEHMA TONAUBA NEPEA FTOPEAKON; + +
-TemMnepaTypbl XMAKOTO TONAUBA; - +
-noracaHus NAaMeHn Gpakena; + +
-MOHWXEHUSA AABAEHWSI BO3AYXa NEPEA FOPENKON; + +
-NOBbILIEHUSA TEMNEPATYPbl BOAbI HA BbIXOAE U3 KOTAQ; + +
-MOBbILIEHUA WAU MOHUXEHWE AABAEHUS BOAbl HA BbIXOAE W3 + +
KOTAQ;
-MOHMXEHUS PA3PEXEHNSA B TOMKE; + +
-NpeKpaLleHUs MOAAUN INEKTPOIHEPTUN; + +
-06pbiBa NPOBOAOB Lienei 3aLuTbl. + +
4 CBeToBass U 3BYKOBas CUrHaAM3aLMsi NpU  aBapUMHOM + +
OTKAKOYEHUM TONAUBA
5 PacwundpoBka ¥  3anoMMHaHWME  MNPUYMHBI  aBapPUNHOIO + +
OTKAKOUYEHUSA
6 3allMTy SINEKTPUUECKUX Lienen oT neperpysok u "K3" + +

MpumeuvaHne *OnucaHue nopsiAka pasmMeLLeHns u paboTbl IAEMEHTOB IAEKTPOOOOPYAOBAHUS U
aBTOMAaTUKM, PETYAMPOBOYHBIE XapaKTePHUCTUKM FOPEAOK MPHUBOAATCS B NacropTe U MHCTPYKLMAX MO
3KCMAyaTaLMmn Ha KOHKPETHOE U3AEAUE (TOPEAKY MAM TOPEAOYHOE YCTPOKCTBO).

BHUMAHMUE!
Mexay KOTAOM U AaTtyukamMu 3allmTbl HEe AOMYCKaeTCs yCTaHOBKa 3aropHbIX
YCTPOHCTB.

NK3.375.009.00.000 P3/02.2026



1.3.4. MapknpoBKa KOTAA.

Ha ¢poHTE KOTA@ TMNpPUKPENAEHa 3aBOACKaA TabAMuka C  MapPKUPOBKOM
NacnopTHbIX AAHHbIX.

Ha TabAnuke HaHeceHbl CAeAYoLME AQHHbIE:

- Mapka, TN KOTAQ;

- TOBapHbIX 3HaK 3aBOAA-M3rOTOBUTEAS;

- 3aBOACKOM HOMEP KOTAQ, MeCsLl, rOA U3roTOBAEHMUS;
- HOMWHaAbHasA TENAONPOU3BOAUTEABHOCTL, MBT;

- pabouee paBAeHUe, MIa;

- MaKCUMaAbHas Temnepartypa BOAbl Ha BbIXOAE, °C;
- Macca, T.

1.4. CoctaB U3AEAUA U KOMIMAEKT MNOCTaBKK.
1.4.1. N3penne, NOAroTOBAEHHOE K paboTte Ha MecTe MOHTaXa, BKAIOUYAET B
cebs:
- KoTen B cbope;
- TOPEAOYHOE YCTPOUCTBO (FOPEAKA C KOMMAEKTOM KOTAOBOW aBTOMAaTUKK, dypma
NOA FOPEAKY, KOHTPOAbHO-U3MEPUTEAbHbIE NPUOOPDI);
- 3aNOpPHO-NPEAOXPAHUTEAbHAA apMaTypa No TONAMBY B NPEAEAAX KOTAQ;
- 3aMnopHO-NPEAOXPaHUTEAbHAS apMaTypa No BOAE B NPeAeAax KOTAQ;
- ra30X0A C LWnbepom.

1.4.2. KOMMAEKT MNOCTaBKM.

B KOMMAEKT OCHOBHOW MOCTaBKW BXOAMT:

1) Koten B cbope - HWXHWUK TOMOYUHbIK MOAYAb C OMOPaMWU AAS YCTAHOBKM
BEPXHEro MOAYAS,, BEPXHUIM TOMOYHbIM MOAYAb. O6a MOAYAS NPEACTaBAAIOT COOOM
TPyOHbIE YaCTM Ha CBApPHOM OMNOPHOW pamMe B AErkorm HaTpybHor obMypoBKe,
nepeAHue KpbiLKU U AbIMOCOOPHbIE KOpoba C3aAu KOTAA.

2) 3JKCNAyatauUMOHHAsA AOKYMEHTaUuMsaA Ha KoTeA (nacrnopT, PYKOBOACTBO TO
3KCMAyaTaummn).

Mo TpeboBaHMIO 3aKa3umKa NOCTaBAAETCA AOMOAHUTEABHO:

1) 3anopHaga apmatypa n KUIM no Boae B npepenax KOTAa;

2) ABTOMATUYeCKasa ropenka MAKM ropenodHoe yctpomctso ¢ KUMWA 1 3anopHas
apmatypa Ha COOTBETCTBYIOLLLEM TOMNAMBE COrAACHO 3afBKE 3aKa3unKa;

3) Oypma NoA ropeAky;

4) Ta30x0A COOPHbIN C LLMOEPOM M B3PbIBHLIM NPEAOXPAHUTEABHBIM KAGMAHOM;
5) KOAAEKTOP AN YCTAHOBKU MPEAOXPAHUTEAbHbIX KAQMNaHOB;

6) MOAHBIN KOMNAEKT 0OBA3KM KOTAA MO BOAE C PELIMPKYAALIMOHHBIM HAaCOCOM;

7) SKCnNAyaTauMOHHAsA AOKYMEHTaLUMA Ha KOMMAEKTYIOLLME U3AEAUSI.

~— — N ~—

KOMNAEKT KOTA@ MOCTABASIETCA  3aKa3uMKy OAHUM  WMAM  HECKOAbKUMM
YNAaKOBOYHbIMKU MECTaMM COMAACHO YMNaKOBOYHbIM AMCTAM Ha MOCTaBKy B
COOTBETCTBUU C 3aKa3HOW cneumduKkaLmen K AOroBopy.
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1.5. Bbi6op 1 YCTaHOBKa rOPeAKMU.
KoTen 3aKCnAyaTUpPYyeTCa C  TFOPEAOYHbIM  YCTPOWMCTBOM  COOTBETCTBYHOLLEW
MOLLIHOCTU, KOTOPOE NpPeAyCMaTpUBaET paboTy ¢ NPAMOTOYHbIMMW TOMKAMM.
Moabop ropenkn OCyLECTBASITb HA OCHOBAHWMM Pa3MeEPOB TOMOYHOW KaMepbl,
A3POAMHAMMYECKOTO COMPOTUBAEHUSA, pabouyerr MOLIHOCTM KOoTAa. Bbibop
FOPEAKU PEKOMEHAYETCA COrAacoBathb ¢ M3rotToBUTEAEM KOTAA.
PekomeHAyeTCs  NPUMEHATb  TOPEAKM C  AEUCTBYHOLUMM  CEPTUPUKATOM
COOTBETCTBUSA.
Mpu BbIOOpPE CTAHAAPTHOM FOPEAKKU, CAEAYET MPUMEHUTb CAEAYHOLLIEE MPABUAO:
COMAO FOPEAKU AOAKHO BXOAUTb B Kamepy cropanma Ha 70-100 mm (paccTosiHme
ONPEAENSIETCS OT NepeapHer TPpyOHOM AOCKM). AAMHA COMEA FOPEAOK He BCEraa
COOTBETCTBYET 3TOMYy TPebOBaHWIO, MO3TOMY MNpPU U3OLITOYHOM AAMHE COMAA
HEOOBXOAMMO NMPUMEHUTb PACMOPHYIO AETaAb MOAXOASALLETO pa3mMmepa.

BHumaHue! HecobAoAeHHE AaHHOro npaBvAa BEAET 3@ Ccob0K BO3MOXHOCTb
3ararMBaHus NAa@MeHU B AbIMoOrapHble TPyObl U KaK CAEACTBUE - neperpes TpybHOM
AOCKHN N BbIXOA KOTAQ U3 CTPOA.

MNpu BbIGOPE HECTAHAAPTHbIX WMCMOAHEHUI TOPEAOK (Hanpumep, C HUIKUMMU
Bblibpocammn NOX), HEOOXOAMMO YTOUHUTb BO3MOXHOCTb MOHTaXa TAKOW FrOPEAKU
Ha KOTEA.

AAS YCTAHOBKM FOPEAKM HEODXOAMMO CAEAOBATb MHCTPYKLMKM MO 3KCMAyaTaLMu
FOPEAKU U/UAN PYKOBOACTBOBATLCS AOKYMEHTALIMEN HA FOPEAKY.

BHumaHue! Topeaka aonkHa ObiTb CMOHTUMPOBaHa Ha MEPEAHEN KPbILUKE KOTAA
TakuMm 0b6pa3omM, uytobbl obecneyntb MakKCUMAaAbHYH) FEPMETUYHOCTb CO CTOPOHbI
AbIMOBbIX ra3os.

lNMocAe MOHTaxa ropenkn HeobxoaMMo 3arepmMmeTu3npoBaTb 3a30p (PucyHok 1)
MEXAY KPbILKOM KOTAQ U FTOPEAKOW TEMAOU3OAALUMOHHbLIM MaTeEPUAAOM Ha BCHO
TOAWMHY NEPEeAHEN KPbIWKM (B KOMMAEKTE MOCTaBKU MPEAYCMOTPEHO
MWHUMaAAbHOE KOAMYECTBO MPOLLUMBHOIO Marta M3 OrHEYNMOPHOr0 KEPAMUUYECKOIO
CTEKAOBOAOKHA).

CB0Ob6OAHbIE M CAADO 3aMOAHEHHbIE 3a30Pbl MEXAY KPbILLIKOM KOTAQ M FTOPEAKOM
He aponyckatoTcsi, Heobxoammo obecneunTb MakCMMaAbHYHO MAOTHOCTb HAOMBKM
(B CAyyae HEAOCTaTOYHOCTM MaTepuana AOMNOAHUTEABHO MOXHO WMCMOAb30BaThb
AODOON TENAOM3OAALMOHHBLIA MaTepuan ¢ pabouer Temnepatypon NPUMEHEHUS
He Hxe 1100°C).

AaHHaa onepaumMs MNO3BOASET MPEAOTBPATUTb MEPErpeB M BO3MOXHYIO
AedopMaLmto NeEPEAHEN KPbILLIKK.

NK3.375.009.00.000 P3/02.2026
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PucyHoK 1. KpenaeHue ropenku

L5

Habuska u3 TCIJIOU3O0JIALUOHHOTO MaTepuaia

Fopenka 7 70..100

1.6. YctpoictBo 1 paboTa KoTAa.
1.6.1. YCTPOMUCTBO KOTA@ (CM. PUCYHOK 2).
MOAYAbHbIA KOTEA MPEACTaBASIET COO0OM BEPTUKAAbHYHO COOPKY, COCTOSALLYIO W3
ABYX TOMOUYHbIX XapPOTPYOHbIX ABYXXOAOBbIX (PEBEPCUBHbLIX) MOAYAEWN: HUXHErO
(1) c onopamun 1 BepxHero (2). MoapobHbIM npouecc cOOPKMU KOTAA MOKA3aH Ha
MOHTa)XHOM YepTexe, NOCTaBASEMOM C KOMIMAEKTOM AOKYMEHTaLMW.

NK3.375.009.00.000 P3/02.2026
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PucyHok 2. O6Lumii BUA KOTAG
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KaXAblt MOAYAb (CM. PUCYHOK 3) COCTOUT M3 Kopnyca, NEPEAHEN KpPbILLIKK,
kopoba AASl OTBOAQ AbIMOBBLIX ra3oB, OMOP, TEMAOU3OASLMU U AEKOPATUBHOIO
koxyxa. Kopnyc moayaa (1) uuaMHAPUYEcKon ¢OpMbl, BKAKOUYAeT B cebs
TOMOYHYIO KamMepy, NepPeAHtoto (2) U 3aaHIo0 (3) TpyOHblE AOCKW, KOHBEKTUBHbIN
ra3oxoA W HapyxHyro obeuvarky. TonouyHas Kamepa - LMAMHAPUYECKas,
BbIMOAHEHA B BUAE PEBEPCUBHOM XapoBou TpyObl (4). AHWULLE TOMOYHOM KaMepbl
(5) cBfizaHO C 3apHen TpybHOM AOCKOM (3) aHKepHbIMK Tpybkamu (6) (kpome
moaenn IGNIS R-2-500). AHuLLE TONOYHOM KaMepbl U 3apHAS TPpybHasa AOCKa
06pasyoT NAACTUUYHYKO CUCTEMY, KOMMEHCHPYHOLLYIO TEMNEPATYPHbIE YAAMHEHUSA
XapoBon Tpybbl. TpybHble AOCKM, XapoBas Tpyba, AHULIE BbIMOAHEHbI W3
AMctoBor ctanm 09M2C. KOHBEKTMBHbIM ra3oxoa MOAYAss obpasoBaH W3
AbIMOTapHbIX TPYO (7). Tpybbl CrpynnuMpoBaHbl M BBapeHbl B TPYOHbIE AOCKM.
Mexay nyvykamu AbIMOrapHbIX TPYO AASE OCMOTPA M OUMCTKM MOAYASI MO BOASTHOM
CTOPOHE OCTABAEHbl MPOMEXYTKU. B kauectBe AbIMOrapHbIX TPyO MCMOABL3YHOTCS
LeAbHOTAHYTbIE TPyObl 13 ctanm 091 2C namn Crans 20.

Ha HapyxHon obeuyaike pa3meLleHbl:

1) MoaBoasiLLMI NaTPybOK obpaTHOM BOAbI (8);

2) OTBOASILLMI NATPYOOK NpsAMOi BOAbI (9);

3) CmoTtpoBoi Aok (10) (kpome moaenen IGNIS R-2-500, IGNIS R-2-600, IGNIS
R-2-700);

4) CamBHoM natpybok Ay 50 (11);

5) MaTpyboK YCTaHOBKU KOAAEKTOPA NPEAOXPAHUTEABHbBIX KAANaHoB (12).

Kopnyc KOTAa yCTaHOBAEH Ha ornopbl (1.3).

NepepHas Kpblwka (14) - opHOCTBOpYaTtasd, M3roToBAEHA W3 CTAaAbHOIMO AUCTA.
TenAomn3onaumMsa  NepepHer  KPbIWKWM  KOMOWHUPOBAHHAsA, BbIMOAHEHA U3
OFHEYNOPHOMN MYAAUTOKPEMHEIEMMUCTON MNAMTbI M XapocTomkoro 6eTtoHa. Ha
TOPLUEBLIX CTEHKAX KPbILKK BbIMOAHEHA CneuManbHas KaHaBka, obpasyroulas
3aMKHYTbIM KOHTYp. KaHaBKa 3anoAHeHa chneumanbHbIM  YNAOTHUTEAbHbIM
LUHYPOM W  CAYXMUT THE3A0M «HOXEBOro» YMNAOTHEHUS KpblweK. OTKpbITUE
nepeAHen KpbllKM BO3MOXHO BMpaBO UAM BAEBO, B 3aBUCMMOCTM OT YCTAHOBKM
NOBOPOTHbIX 0cen. Cxema OTKPbITUA NEPEAHEN KPbILLIKM MOKa3aHa Ha pUCYHKe 5.
B UeHTpe KpbIWKU PacrnoAOXeHO OTBEPCTUE AAA MPUCOEAUHEHUA TOPEAKU
(pucyHOK 4). Ha KpbllLKe yCTaHOBAEHA rAsiaenka (15) co wtyuepom AAS NOABOAA
BO3AyXa Ha OXAAXAEHWE CMOTPOBOro CTEKAA M NaTPybOK AAA 3amMepa AaBAEHUS B
TOMKe.

TOALLUMHA KPbILWKU U MUHUMaAbHAS AAMHA COMAA FOPEAKW YKa3aHbl B Tabauue 1.
B 3aapHEN 4acTv KOTAQ PacnOAOXEHbI: YACTKA U CAMB KOHAeHcaTa Ay 15, camB Ay
50. Ans obecneveHnss AOCTyna K YNCTKaM, AOKY MU CAMBAM KOHAeHcaTa Tpebyetcs
CHSAATb AEKOPATUBHbIM AUCT, 3aKPEMAEHHbIM CaMope3amMn K 0OAULIOBKE KOTAA.
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Cuctema AN OTBOAQ AbIMOBbLIX Fa30B COCTOMT M3 >XXapoBoW Tpybbl (4),
AbIMOTapHbIX Tpyb 2-oro xopa (7), nepepHer NOBOPOTHOM KPbIKK (14) u
AbIMOCOOPHOM Kamepbl (16). Yepe3 nepexoaHOM ra3oxoa KOTEA NPUCOEAMHAETCS
K AbIMOBOM TPpy6€ KOTEAbHOM.

C UEeAbld CHWXEHMA TemmnepaTypbl AbIMOBbIX ra30B Ha BbIXOAE W3 KOTAQ,
paboTatoLLero Ha ra3oobpasHoOM U (MAK) AETKOM XMAKOM TOMAMBAX, AOMYCKaETCS
yCTaHOBKa AOMOAHUTEABHOIO KOHAEHCALMOHHOIO TENAOOOMEHHUKA.

TenAomn3oAUMA KOTAA - AETKOro Tuna. B KauectBe M30AALMOHHOIO Martepuana
MCMOAb3YHOTCA NMAUTbI U3 MUHEPAAbHOM BaTbl, BbIAEPXMUBAKOLLUME TEMNEPATYPY AO
300...500°C. ToAwuHa u3onuunm He meHee 50 mMm. [loBepx TENAOU3OAALIMK
KOTEA MOKPbIBAETCA AEKOPATUBHBIM KOXYXOM W3 AUMCTOBOrO aAlOMWHUSA UAM
HEPXXaBEOLLEN CTAAMN.

PucyHok 3. Cxema MoAYASt
Brixoa BoabI Bxon Bojpl

8 ’/ 5 3 16
6

Brixom 15IMOBEIX
rasoB

hoo
poa

L5

13—

PucyHok 4. OtBepcTre NoA ropenky
M Tyuep nnd noasona
Bo3ayxa (M 10 Hap.)

I'napenxa

[Matpyboxk mns 3amepa
napienus B Tonke (M 10 BHYTD.)

Tunopasmep KoTAa D, Mm P, Mmm L7, MM

R-2-500 164 145 300..330
R-2-600/700 164 155 300..330
R-2-800/900 210 190 335..365
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PucyHoK 5. Cxema OTKpbITUS NEPEAHEN KPbILLKK

s 1,
—
Ty
f Relo?
‘o) |
g
R, mm A, MM
R-2-500 910 1145
R-2-600...900 1040 1310

1.6.2. MpuHumun pabotbl KOTAG (CM. PUCYHOK 3).

Mo AbIMOBbLIM ra3am KOTEA SBASIETCA ABYXXOAOBbIM (C PEBEPCUMBHOW TOMKOMW),
paboTaeT noa HAaAAYBOM B TOMKE.

daken ropenkr pacnoraraeTcsi ropu3oHTaAbHO MO OCU ToMkK. Mpu pabote dpaken
ropeAku pasBopaumMBaeTcs B xapoBon Tpybe Ha 180° M NPOAYKTbI CropaHus
MOCTYNatoT B KOHBEKTUBHbIMA Ny4YOK, HAaNpPaBASIOTCA B AbIMOCOOPHYIO Kamepy U B
AbIMOOTBOASLLMIM NATPYOOK, a Aanee B AbIMOBYHO TPyOy KOTEAbHOM.

Mo BoAe KOTEA paboTaeT ¢ NPUHYAUTEABHOW LUMPKYASUMEN. Bopa nopaeTcs B KOTEA
yepe3 BXOAHOM naTpybok (8) B 3apHeM uactu kopnyca. AAA  CHUXEHUSA
BEPOATHOCTU  AOKAAbHbIX TEPMMUUYECKUX HaMNpPsXKEeHWW BXOAHOE OTBEpCTUE
CHabXEeHO CrneuManbHOM HanpaBAAKOLWIEN PELIETKOW, MPW MOMOLWM KOTOPOM
NPOUCXOAMT CMELLIMBAHWE MOCTyNatoLLLENn XOAOAHOW BOAbI C rOpsiYEN KOTAOBOMW.
YcTaHOBAEHHAA Ha obevanke pelleTka paclupseT 30HYy CMeLIMBAHUA XOAOAHOM
«0bpaTHOM» BOAbI C ropsiyer KOTAOBOM BOAOW. BbIXxoa BOAbI OCYLLECTBASIETCA Yepes
OTBOAALLMM NaTPybOK (9) B NnepepHEN YacTu KOoTAA.

CornacHo CI1.89.13330 “KoTeAbHble YCTAHOBKWM” Ha XapoTPyOHbIM KOTEA
yCTaHaBAMBAETCS HE MEHEee ABYX MPEAOXPaHUTEAbHbIX KAANaHOB.

Ha paHHOM KOTAe yCTaHOBAEH CAMBHOM natpybok Ay 50 (11). OH Takxe
NPeAyCMOTPEH AASl MPOMBIBKM OT LWAaMa. BapuaHT nNpoMbIBKM MOKa3aH Ha
pUCYHKe 6. AN YMEHbLUEHUA AMAaMETPa CAMBA AOMYCTUMO YCTAHOBUTb 3arAyLUKY C
pe3bboBbIM NaTPydOKOM.

[MpuHUMNMAAbHAA CXeMa NMOAKAIOUYEHUSA KOTAA (KaK BapuaHT) yKa3aHa Ha PUCYHKe
7.

MoAyAM B KOTA€ BO3MOXHO WCMOAb30BaTb Kak pPa3AeAbHO, Tak U COBMECTHO.
MpUHUMNINMaAAbHAsA CXxemMa Pas3pAEAbHOIO MOAKAKOUYEHUSA OAHOIMO MOAYAS YKa3aHa Ha
pUCYHKe 8.
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PUCYHOK 6. BapnaHT NpOMbIBKM MOAYAS

CHATB KpBIIIKY CMOTPOBOTO JIOKA
TIPOMBITE BEPXHUE TPYOBI U XKAPOBYIO TPYOY
1] il TS
RS Jﬁ
N scc
ﬂ ;
—

CnuB BOJBI

NK3.375.009.00.000 P3/02.2026

16



PucyHOK 7. MpuUHUMNMAAbHAA CXeMa BKAKOYEHUA MOAYAbHOIO KOTA@ MPU COBMECTHOM

paboTe TONOYHbIX MOAYAEN
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PucyHok 8. MpuHUMNUaAbHbIE CXEMbl PA3AEABHOTO BKAKOUEHUSA MOAYAS:

a) C HacoCOM PEUMPKYAALMHN
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2. UCMOAb3OBAHUE USAEAUA

PaboTbl N0 MOHTaXy U HAAAAKE KOTAQ, NOADOPY U YCTAHOBKE KOMIMAEKTYIOLLENO
0060pyAOBAHUA KOTAQ U CUCTEMbI OTOMAEHUA B LIEAOM, AOAXKHbI MPOBOAUTLCS MO
NPOEKTY, BbIMOAHEHHOMY CMELMaAM3MPOBAHHOW OpraHu3auMen, ¢ yyacTuem
KBaAUPULIMPOBAHHbLIX CMEeUUaAUCTOB, UMEKOLIMNX paspelleHne (AMLEH3UIO) Ha
MPOEKTUPOBAHNE M MOHTAX CUCTEM, MOAHAA3OPHLIX DepepanbHOM CAyxbe no
9KOAOTMYECKOMY, TEXHOAOTMYECKOMY M aTOMHOMY HaA30py (PocTtexHaa30py)
PO.

2.1. MNoArotoBka K UCMOAL30BaHMUIO
2.1.1. PekomeHpyeMble MUHUMaAbHbIE YCTaHOBOYHbIE pa3Mepbl.
Ans obecneyeHMss NPOCTOr0 MOHTaXa W TEXHMUYECKOro O0OCAYy)XMBaAHUSA
PEKOMEHAYETCSH NPUAEPXKUBATLCH YKa3aHHbIX Pa3sMepoB (CM. PUCYHOK 9).
B 3aBMCMMOCTM OT MCNOAbL3YyEMOro O0OOPYAOBAHMUS CAEAYET MPOBEPUTb
PaCCTOSAHUSA COMAACHO AEUCTBYHOLLIUM TEPPUTOPHUAABHBIM HOPMaM U NpaBUAAM.

PucyHOK 9. YcTaHOBOYHbIE pa3mepbl

Li L3

D80

P —

52 Al A
Tunopasmep Pasmepbl, MM
KOTAQ AavHa L1, AAMHA AnvHa L3, | Bbicota bokoBoe bokoBoe
HE MeHee L2, He He meHee | H1,He paccTosiHne paccTosiHue
MeHee meHee | Al,He meHee | A2,He MeHee
R-2-500..900 1600 1000 1000 1000 70%* 1000

MpumeyaHmne* B cAyyae OTKpbIBaHMS ABEPLbl KOTAA B CTOPOHY CT€Hbl, HEOOXOAMMO PacCcyMTaTh
paCCTOSIHME C yYETOM €€ MOAHOIO OTKPbIBaHMS.

2.1.2. MoHTax KOTAA@ AOAKEH MPOU3BOAUTLCA B COOTBETCTBUM C TPEOOBAHUAMMU
AEVCTBYIOLLIMX HOPMATUBHO-TEXHUUYECKUX AOKYMEHTOB:
-«[lpaBUA  TEXHUYECKOM  3KCMNAyaTaLUKU  KOMMYHAAbHbIX
KOTEAbHbIX»;
-[lpaBUA yCTpoMCcTBa M 6€30NacHOW SKCMAyaTaluMM MNapoBbIX KOTAOB C
AaBAeHMEM napa He b6onaee 0,07 MMa (0,7 Krc/cm2), BOAOrPENHbIX KOTAOB
BOAOMOAOrpeEBaTEANEM C TemnepaTtypon HarpeBa BOAbl He Bbille 388 K
(115°C)»;
-OHM «MpaBunA 6e30NacCHOCTU CeTEN ra3opacnpepeAreHns 1 ra3onoTpebAeHUs;
-ClN.89.13330 «KoTeAbHble yCTaHOBKW»;
-«[IpaBUA YCTPOMCTBA 3AEKTPOYCTAHOBOK»;

-MHCTPYKLMIM KOMMNAEKTYOLWEro o6opyaoBaHUS.

OTONMUTENbHbIX
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MoHTaX, HaCTPOMKY M PeryaAMupoBky 060pyAOBaHMA (apmMatypbl, FOPEAOYHbIX
ycTponcts, npubopoB KWUIMWA, cuCTeM  TOMAMBOMOAAYM)  OCYLLECTBASIET
nycKoOHanapO4YHas (MOHTa)KHasl) opraHusauma.

2.1.3. TpoekTMpoBaHUEe ra30BO3AYLUHOIO Tpakra KOTEAbHOW BbINOAHAETCA B
COOTBETCTBUM C HOPMATUBHLIM METOAOM ad3POAMHAMMUYECKOro pacuyera
KOTEeAbHbIX ycTaHOBOK LUKTWU wum. W.N.[ToA3yHOBa W pekoMeHAaUMAMU
Cl1.89.13330 «KoTeAbHble yCTAaHOBKW»

[@a30x0A M AbiIMOBas Tpyba AOAKHbI ObiTb BbIMOAHEHbI B COOTBETCTBUWU C
CYLLLECTBYIOLLUMMU CTPOUTEAbHBIMKU HOopMamu K CIl1 89.13330 «KoTeAbHble
YCTaHOBKMW».

BHUMAHMUE!
Ha Bbixoae U3 KOTA@ AONVKHO ObiTb obecnieuyeHo paspexeHmne 0-30 lNa (0-3 MM BOA.
CT).

B rasoxope 3a KOTAOM CAeAyeT YCTaHOBUTb AbIMOBYIO 3aCAOHKY (Lunbep), B
BEPXHEN YaCTU KOTOPOM HEOOXOAMMO BbIMOAHUTb OTBEPCTUE AMAMETPOM He
MeHee 50 mm.

LLinbep AOAXEH UMETb  dUKCATOP, WCKAKYAKOWMA  CaMOMNpPOMU3BOAbHOE
M3MEHEHME NOAOXEHNA 3aCAOHKM.

HaAnune wnbepa LuenecoobpasHo AN CAEAYIOLLIMX LIEAEN:

- PENYAMPOBKU TATU AbIMOBOM TPYOOU;

- 3aKPbITUSA ra30X0Aa MPU OTKAKOUEHMN KOTAA B XOAOAHOE BPEMS;

- PENYAMPOBKMK Pa3pexXeHus 3a KOTAOM MNpK pabdoTe HECKOAbKUX KOTAOB Ha OAHY
TpyoOy.

2.1.4. Tlpyu MOHTaxXe KOTEA YyCTaHaBAMBAETCA Ha 3apaHee MOArOTOBAEHHbIN
dyHAAMEHT.  DyHAAMEHT BbIMOAHAETCA B BUMAE  XEAe300ETOHHOro  UAM
METaAAMUYECKOro OCHOBaHUA. B pacuetax ¢dyHAaMeHTa Ha MPOUYHOCTb AOAXKHbI
ObITb YUYTEHbI BEPTUKAAbHbIE M FOPU3OHTAAbHbIE HArpy3kM OT Beca M TEMAOBOIO
nepemMeLlleHnsa Kotaa. HenocpeACTBEHHO CaM KOTEAbHbIWM arperar nocTaBASETCA
B cOOpaHHOM BMAE Ha CTaAbHOM pame.

DyHAAMEHT AOAXKEH ObITb rOPU3OHTAAbHBLIM (A0nyCcK £1mMm/1000MMm).
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PucyHok 10. dyHAaMEHT KOTAA.

\
N |
l
J
Ocrobanue komia
- S
Hazpyska c bodoy, G
n“a
d f
A
—3
Tunopasmep kotaa | LWupuHa, B, Mmm AAvHA, A, MM LnpuHa, B1, mm Harpyska, G, T
R-2-500 1000 1120 46 2
R-2-600 1150 1470 46 2,95
R-2-700 1150 1470 46 2,95
R-2-800 1150 1830 36 3,73
R-2-900 1150 1830 36 3,73

Mpu obHapPYXEHUM YKAOHA MOA OMOPbl KOTAG AONYCKAETCA NOAKAAAbIBATb TOHKME
CTaAbHble MAACTUHKM AO TexX MNop, noka He OypeT AoCTUrHyTa Tpebyemas
FOPU3OHTAAbHOCTb.  [1PAMOAMHENHbIE  MOBEPXHOCTU  KOTA@  HEOHXOAMMO
KOHTPOAMPOBATb HA FOPU3OHTAAbHOCTb B HAMPaBAEHWUU AAMHbBI U LIMPUHBIL. [Tocae
YCTAHOBKM KOTA@ XECTKO 3adUKCUMPOBATb Er0 K OCHOBAHMIO.

BbINOAHWUTb MOHTaX TPY60NpoBOAOB (MOABOA-OTBOA BOAbI, APEHAX, ra30MPOBOA),
ropenku. lMpu HEobXOAMMOCTM YAAAEHMA KOHAEHCaTa, COEAMHWUTb CAMBHbIE
naTpybKM ¢ KaHaAU3aLMEN Yepes rMAPo3aTBop.

2.1.5. MNoarotoBUTEABHBIE PABOThI AO NYCKa KOTAQ B 3KCMAYaTaLMIO

AAa obecrnevyeHus HapeXHoM, 6e30nacHOM U 9KOHOMWYHOM PaboTbl KOTAA U €ro
BCNOMOraTeAbHOro 060pyAOBaHUS CAEAYET BO BPEMS MOAFOTOBUTEAbHbIX paboT
NPOU3BECTHU:

1) npnemky c60pOoUHbIX pPaborT;

2) NPUEMKY CUCTEM YNPABAEHUSA, UBMEPEHUSA U PETYAUPOBAHMUS;

3) KOMNAEKCHOEe onpoboBaHME;

4) KOHTPOAb NPUEMO-CAATOUYHON AOKYMEHTALINMN.

2.1.5.1.1. Npu npremke c60pPOUHbIX PabOT BbINOAHWUTL CAEAYHOLLME NPOBEPKMU:

- KOHTPOAb OKOHYAHMSA MOHTaXa M MPaBUAbBHOCTU COOPKU KaXAoM COOPOUHOM
€AVHULLbI;

- KOHTPOAb OKOHYaHWUS MOHTaXa W NPaBUMAbHOCTM COOPKU BCEW CUCTEMDbI,
paboTatoLlen n HepaboTaloLLEeN NOA AABAEHUEM;

- UCMbITAHME Ha MNAOTHOCTb WM MPOYHOCTb CUCTEMbI KOTAQ, paboTatollen noa
AABAEHWEM, BKAKOUYAS UCMbITAHUS TMAPABANMYECKUM COCOOOM;
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- KOHTPOAb KauecTBa U YNCTOTbl BHYTPEHHUX NOBEPXHOCTEW;

- KOHTPOAb apMartypbl (PeBU3US, MPUCOEANHEHMNE K NMPUBOAY, UCMbITAHUSA CUCTEM
ynpaBAeHUsi, BAOKMPOBKM W CUTHAAM3ALMKU, KOHTPOAb COOTBETCTBUS pabouero
MOAOXEHMA apmMatypbl MOKAa3aHWAM COOTBETCTBYHOLIMX MNPUOOPOB Ha LIMTE
ynpaBAEHUS);

- KOHTPOAb NAOLLAAOK OBCAYXMBAHUA, OrPaXAEHUN, A€CTHUL, MPOX0Aa U AOCTyNa
K MecTam 0O6CAYXMBaAHUS;

- UCMbITAHME ra30XO0A0B Ha MAOTHOCTb (AOAXHbI MPOBOAMTLCA MEPEA HaAYaAOM
M30ASILIMOHHBIX PaborT).

2.1.5.1.2. NpoBepKa ropenox:

- KOHTPOAb HACTPOMKK OTAEAbHbIX 3AEMEHTOB FOPEAKM, B TOM UYUCAE CUCTEMDbI
KOHTPOAS! MA@MEHMU;

- KOHTPOAb YMCTOTbI M MPOAYBKA rOPEAKKU 1 TPYOOMPOBOAOB;

- UCMbITaHWE Ha NPOYHOCTb U FTEPMETUUYHOCTD;

- UCMbITAHWE 3AEKTPUUYECKOM 4YaCTM 3aXWraHusa M ynpaBAEHUA TFOpeAkon 6e3
TOMNAMBA;

- KOMMAEKCHbIE UCMNbITAHUA TOPEAKM COBMECTHO C CUCTEMaMM aBTOMAaTUUYECKOro
ynpaBAeHUs,, BAOKMPOBKK U CUTHAAM3ALIMMN.

2.1.5.1.3. Mpu npuemMke CUCTEMblI ra3o006pasHOro TOMAMBA AOAXHbI ObITb
BbIMOAHEHbI:

- NPOBEpPKa rOPENOK;

- NPOBEpPKa CUCTEMbI ra3opacnpepeneHus;

- KOHTPOAb NPeAOXpPaHUTEAbHbIX YCTPOMUCTB;

- KOHTPOAb M MPOAYBKa TPYOONPOBOAOB;

- UCNbITaHWE Ha NPOYHOCTb U FEPMETUUYHOCTb.

2.1.5.1.4. TpoBepKa peryavpytomnx cTaHumMm rasa:

- KOHTPOAb PAAHLEBbLIX COEAUHEHUN;

- UCMbITaHWE Ha NPOYHOCTb U FEPMETUUYHOCTD;

- UCNbITaHWE ObICTPOAEUCTBYIOLLIMX 3aTBOPOB Ha MAOTHOCTb 3aKPbITUA WU
npoBepka Mx cpabaTtbiBaHUSA NPU MUHUMAAbHBbIX U MaKCUMaAbHbIX 3HAUYEHUAX
M30bITOYHOrO AABAEHUS;

-NpoBeEpPKa PEryAiTopoB AaBAEHUA MNPU  MWUHUMAAbHOM W MaKCUMaAbHOM
pacxopax;

- NpoBepKa NPEAOXPaHUTEAbHLIX KAaNaHOB (HE MeHee Tpex pa3) Ha HaAEXHOCTb
3aKpPbITUSA MPU YCTAHOBAEHHOM A@BAEHWU;

- KOHTPOAb Yy PacXOAOMEPOB HEOOXOAMMOro nepenapa AaBAEHWS MPU MyCKe U
MWHUMaAbHOM Harpy3ke KoTAa.

2.1.5.2. [pnemMka cucTem ynpaBAeHUSA, UBMEPEHUSA U PEryAUPOBaHMUA.

Mpu NpMemMKe CUCTEM YNPaBAEHUSA, UBMEPEHUA U PETYAUPOBAHUA AOAKHA ObiTb
BbINOAHEHA NPOBEpPKa:

- BbIMOAHEHUA COOPKU U INEKTPUYECKOTO NMEPEKPLITUA COOPAHHbIX YCTAHOBOK B
OTHOLLIEHWU K CPEAE U 3aLlLMTE OT KOHTAKTHOIO HaNpPsXXeHUs;

- CUCTEM yNnpaBAEHUS;
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- CUCTEM U3MEPEHUS;
- CUCTEM PEryAMPOBaHUA.

2.1.5.3. KomnaekcHoe onpoboBaHue.

AO Hauyana KOMMAEKCHOTO onpoboBaHUS AOAKHbI ObiTb BbIMOAHEHbI CAEAYHOLLME
paboTbl:

- onpoboBaHa paboTta Bcex YCTPOMCTB, BKAHOUASA PE3EPBHbIE;

- obecrneueHa NpaBUAbHOCTb PaboTbl BCEX M3MEPUTEAbHbIX MPUOOPOB;

- BBEAEHbI B 9KCMAyaTaLMO CUCTEMbI aBTOMATUUYECKOrO PENYAUPOBAHUSA KOTAS;

- onNpobHoBaHbl N HAAAXEHbI CUCTEMBbI YTPAaBAEHWUS, BAOKMPOBKM U CUTHAAM3ALIMK;
- onpoboBaHbl U OTPETNYAUPOBAHbI NPEAOXPAHUTEABHbIE KAAMAHbI;

- HACTPOEH PEXUM FOPEHUS;

- OCYLLECTBAEHA NPOBEPKA XapPaKTEPMUCTUK NyCKa M OCTAHOBA KOTAQ;

- NPOBEAEHbl  AMHAMMWYECKWME  UCMbITAHMA AN HACTPOMKM  CUCTEM
aBTOMATUUYECKOrO PEryAMpoBaHus;

- obecneyeHo Tpebyemoe KauecTBO NUTATEAbHOM BOAbI;

- obecneyeHo COOTBETCTBME NMPOEKTY KOTEAbHOM;

- COCTaBAE€Hbl HEOOXOAUMBbIE MHCTPYKLIMKU U AOKYMEHTALIMA MO 3IKCNAyaTaLMM.,
MPOAOAKUTEABHOCTb KOMMAEKCHOIO ONpob0oBaHUA KOTAA AOAXKHA ObITb HE MeHee
72 4yacoB HenpepbiBHOM 3KCMAyaTauMM MNPU  HOMMUHAAbHbIX MNapamMeTpax.
KomnAaekcHoe onpoboBaHWE CUMUTAEeTCA 3aKOHYEHHbIM, €CAM B TeueHue
YCTAHOBAEHHOro BpPEMeHW He O0bOHapyXeHOo AedeKToB, NPensaATCTBYHOLLMX
AAMTEABHOW 3KCMAYaTaLMK KOTAQ.

2.1.5.4. KOHTPOAb NPUEMO-CAATOUYHOMN AOKYMEHTALINH.

B KOMNAEKT NPUEMO-CAATOUYHOM AOKYMEHTALIMN AOAXKHbBI BXOAWTD:

- TEXHUYECKOE OMUCaHWEe, TEXHOAOTUYECKUE CXEMbl, KOMMAEKT COOPOUHbIX
yepTexen, HEOOXOAUMBbBIX AASI MOHTaXa;

- aKThbl 0 BbINOAHEHWH TpeboBaHMI TEXHUKU 6e30MacHOCTH,
noXxapobe3onacHOCTH, B3pbIBOOE30MACHOCTM U OXPaHbl TPYAQ;

- NPOTOKOAbI BbINOAHEHUSI MPOBEPOK MNPUEMKM COOPOUHbLIX paboT, a Takke
CUCTEM YNpPaBAEHUSRA, UBMEPEHURA U PETYAUPOBAHUS,

- OTYET O HAaAAAOUHbIX UCMbITAHUAX C PEXMMHbIMU KapTaMU KOTAA;

- MacnopT KOTAa.

MpremKky 060pyAOBaHMSA B SKCMNAyaTaLMIO MOATBEPXAAIOT MPOTOKOAOM.

BHumaHue!

1. HoBbie KOTAbI, NpubbIBLUME HA MOHTaXHYIO MNAOLLAAKY, @ TaKXe KOTAbl, ObiBLUME B
3KcnAyataumm U rnepectaBA€HHble C OAHOM0O MeECTa Ha ApYyroe, rnocAe OKOHYaHMA
MOHTaXHbIX paboT (nepes BKAIOYEHHMEM MX B paboty) NMpOMbIiTb U OYUCTUTL B
COOTBETCTBMU CO CMELMAAbHON MHCTPYKLMEN, pa3paboTaHHON C y4eTOM MECTHbIX
yCAOBMH paboTbl ycTaHOBAEHHOIO 060pyAOBaHMs 1 Tpyb60rnpoBOAOB M YTBEPXAEHHOMN
rAaBHbIM UH)XXEHEPOM [MPEANPUATUSI-BAGAEAbLIA KOTAA.
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2. lpu nycke BOAOIPEHHbLIX KOTAOB B 3KCIAyaTauMio, a TakkKe nepes Hayarom
OTOMUTEABHOIO MEPUOAA TEMNAOBbLIE CETU MPOMbITb B COOTBETCTBMU C «[IpaBuMAaMM
TEXHUYECKOM IKCIIAYaTaLMM KOMMYHaAbHbIX TEMAOBBIX CETEM U TENAOBbIX MYHKTOB>.

2.1.6. TpeboBaHMS K MOATOTOBKE CETEBOM M MOANMUTOUYHOMN BOAbI.

Boaa, HanpaBasiemass B KOTEA, AOAKHA MPOXOAUTb AOKOTAOBYHO 06paboTky B
YCTAHOBKE BOAOMOAFOTOBKM, TaK Kak WCMOAb30BAHWE CbIpOM BOAbl MOXET
BbI3BaTb YCKOPEHHbIE MPOLIECChl 06pa30BaHMA HAKUIU U KOPPO3UMW.

KauecTBO BOAbI AOAKHO OTBevaTb TpeboBaHMSAM HacToAWero PykoBOACTBa, CM.
Tabaunuy 4. (MpaBrAa TEXHUYECKOM IKCMAYyaTaLMM KOMMYHAAbHbIX OTOMUTEAbHbIX
KOTEAbHbIX; [lpaBuAa ycTponcTBa M 6€30MacHOM 3KCNAyaTauuM MapPOBbIX U

BOAOIPENHBIX KOTAOB).

Tabauua 4.
Hopmbl kayecTBa
MNokazaTtenb Cuctema TenAocHabXeHus
OTKpbITas 3aKpbiTas
Mpo3payHOCTb MO WpPUPTY, CM HE MEHee 40 30
KapboHaTHas XECTKOCTb, MKI-3KB/ KT,
npu pH He 6onee 8,5 800 800

npu pH 6onee 8,5

He AONyCKaeTcA

Mo pacuety PA

24.031.120.91
CoaepxaHue pacTBOPEHHOIO KUCAOPOAA, 50 50
MKI/Kr
CopepxaHue xenesa (B nepecuete Ha Fe), 300 600
MKI/Kr
3HaueHue pH npu Temnepatype 25°C* Or7,0p008,5 Or7,0p0 11,0
CoaepxaHue HepTENPOAYKTOB, MI/Kr 1,0 1,0

lpumeuaHne* AN TENAOCETEN, B KOTOPbIX BOAOTPEWMHLIE KOTAbI

paboTatoT MapasrenbHO C

BOAOMOAOTrpeBaTenaMur (boaepamMm) C AaTyHHbIMU TPyOKaMu, BepxHee 3HaueHue pH ceTeBoi BOAbI

He AOAXHO npeBbiwaTh 9,5.

BHumaHue: He pornyckaTb MOBbILIEHUE COAEPXaHUA PACTBOPEHHOr0 KMCAOPOAA B

BoAe.

Bbibop cnocoba BOAOMOATOTOBKM AOAKEH MPOBOAUTLCA CMELUanM3MPOBAHHOM
opraHmM3aumen.

B KoTeAbHOM HEOHXOAMMO UMETb XYyPHAaA MO BOAONOArOTOBKE, B KOTOPbI AOAXHA
PErYASIPHO 3aHOCUTbCA MHPOPMALMA MO BOAHO-XUMUUECKOMY PEXMUMY KOTAQ.

MpU KaXAoM OCTAHOBKE KOTAA AASt OUMCTKM BHYTPEHHMX MOBEPXHOCTEN HarpeBa B
XYPHaAA AOAXKHbI ObITb 3anMcaHbl BUA U TOALUMHA HAKMMU, OTAOXKEHUN U LLUAAMA,
HaAUUYME U BUA KOPPO3UN.
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2.2. Pabota kotAa.
2.2.1. Pexxu1mbl paboTbl KOTAQ.
Hanbonee addektmBHas pabota KOTAA  AOCTMraeTcd B AManas3oHe
peKoMeHAOBaHHOW Harpy3ku ot 50% po 100% mouwHOCTU. Mpn Manon Harpyske
KOTAQ TeMNepaTtypa yXOASALLIUX AbIMOBbIX ra30B HU3KasA. ITO NPUBOAUT K TOMY, UYTO
BOASIHbIE Mapbl AbIMOBbIX a30B U OKUCAbI CEPbI, COAEPXALLMECH B NMPOAYKTaX
CropaHus XUAKOro TOMAMBA, OCEAAIOT B BMAE BOAbl U CEPHOW KUCAOTblI Ha
NOBEPXHOCTU Harpesa 1 B AbIMOBbIX KaHaAaX, Bbl3biBas UX KOPPO3MUIO.
Mpn HebOAbLUMX Harpy3kax, Hanpumep, B AETHUA MNEPUOA BPEMEHU, AAA
YMEHbLUEHMUS  BEPOSATHOCTM  MOSABAEHUA  HUIKOTEMMEPATYPHOM  KOPPO3UU
PEKOMEHAYETCA MPUMEHUTb PELMUPKYASLMOHHYO CXEMy MNOAOrpeBa 0bpaTHOM
BOAbl (CM. pPUCYHOK 8). AAA CHUXEHUS TEenAoCbeMa AOMYCTUMO YAAAUTb
TypOyAn3aTopsbl.
EcAn KOTeAbHasA yCTaHOBKA OCHalleHa HECKOAbKUMU KOTAGMU, TO OAHOBPEMEHHO
B paboTte AOAKHO HaXOAUTbCA TakKoe MX KOAMYEecTBO, 4Tobbl obecneunBancsa 50-
100% ananasoH HarpyskmM Kaxaoro Kotaa.
TpeboBaHUA K pexrumam paboTbi:
1. Bbibupatb AN KOTEABHOW OMTMMAAbHOE KOAMUYECTBO KOTAOB U UX €AMHWUYHYIO
MOLLIHOCTb, @ MPU 3KCNAyaTalMM OCTaBAAATb B paboTe Takoe KOAMUYECTBO KOTAOB,
NP KOTOPOM KaXAbld KOTeA paboTaeT nop Harpy3kon He wmeHee 50%
HOMWHAABHOW TEMAONPOU3BOAUTEABHOCTU B 3aBUCUMOCTM OT Harpy3ku Cetu B
AAHHOE KOHKPETHOE BpeMS.
2. 06ecneunTb pexumbl paboTbl, NPU KOTOPbIX BYAET MUHUMAaAbHbIM KOAMUYECTBO
NEePEKAIOYEHUN  TOPEAKU. HopmManbHbIM  pexumMom pPaboTbl TOPEAKM CO
cTyneHyatbiM (AMCKPETHbIM) M3MEHEHWEM MOLLHOCTU AOAXHA ObiTb paboTa ¢
nepeKkAroYeHneM ctyneHem (MoLwHocTH) 6e3 NOAHOM OCTAaHOBKM FOPEAKM.
3. Mpn pabote Ha MOLIHOCTU OKOAO 50% (Ha MAaAOM FOPEHUU, AN TOPEAOK CO
CTyneH4YaTbiM, AWUCKPETHbIM W3MEHEHWEM MOLLHOCTM) u3beratb LUUKAOB C
noracaHUeMm ropeAkHu.
4.Hanapky U OOCAYXMBaAHME  TOPEAOK  AOAXKHbI  BbIMOAHATb  TOAbKO
KBaAMOULIMPOBAHHbIE CMNELMAAUCTbI, aTTECTOBAHHbIE Ha MPaBO OOCAYXWMBaHWUA
ropenok AaHHoro tuna. opobHble TpeboBaHUA OTHOCATCA TakXe K CUCTEME
PEryAMpoBaHMsa paboTbl KOTEABHOW B LIEAOM.
5.Mpn Hanapke paboTbl rpynnbl  KOTAOB pekomMeHayeTca  obecneuuntb
nocAeAOBaTeENbHOE (HEOAHOBPEMEHHOE) UX BKAKOUEHME B paboTy.
6. Mepenaa Temnepatyp (AT) mexay npsiMon n obpaTHOM BOAOW PEKOMEHAYETCH
nopaepxmatb 20-25°C.

BHumaHne!

HenpaBuabHbIN BbIOOP EAMHUYHOWM MOLLIHOCTH KOTAQ, BbICOKMI repenaa temnepartyp
BOAbl, pabota ropeAkM ¢ 4YacTbiM roracaHMeM HWAM YacTbiM [EPEKAIOYEHUEM
PEXMMOB C MaAoro Ha 60AbLLOE rOPEeHUE BEAET K BbIXOAY KOTAa U3 CTpos. Pabota Ha
MaAbIX PEeXUMax U C BbICOKMM pa3peEXeHUEM 3a KOTAOM MOXET MPUBECTU K
3aTArMBaHUIO akera B AbIMOrapHbie Tpybbl, UTO BEAET K AOKaAbHOMY neperpesy
TPYOHOM AOCKM.
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2.2.2. Pactonka KoTAa.

lMoAroToBKa K pacTonke W pacTofnka KOTAa MNPOU3BOAATCS TOAbKO MO
pacrnopsXXeHUIO HauyaAbHUKa KOTEABHOW UAM AULQA, €r0 3aMEHSAIOLLIENO, C 3aMUCbIO
B BAXTEHHOM XXYpPHaAe.

MoHTax, HaAaAKY U CEPBUCHOE 0OCAY)XMBAHUE FTOPEAKU, a TaKXe 3anyCK KOTAa C
FOPEAKON AOMNKHbI  BbINOAHATb TOAbKO KBaAUMPULMPOBAHHBbIE CMELUUAAUCTDI,
MMeLLME paspeLlieHne Ha 0B6CAYXMBAHME FTOPEAOK AQHHOTO TMMa.

Mpn nycke ropenkn (KOTAa), €CAM BO3MOXHO, OTPEeryAMpoBatb aBTOMATUKY
FOPEAKU Ha PYYHOM PEXMUM PaboTbl U HA MUHUMAABHYO HArpy3Ky.

MpK NOArOTOBKE K PacCTOMNKe KOTAQ, paboTatolero Ha ra3oobpasHoMm TOMAMBE,
HeobXxoAMMO:

- y6eAnTbCA B TOM, YTO 3aKpbIThl LLMOEPBI HA ra30X0Aax HepPaboTatOLLMX KOTAOB;

- OTKPbITb 3aABMXKW Ha BBOAE ra3a B KOTEAbHYIO U BCE MOCAEAYIOLLNE 3aABUKKU
(KpaHbl) NO XO0AYy rasa KpPOME KpPaHOB Mepep ropeAkamu M 3anaAbHUKOM
pactanAMBaeMoro KoTaa;

- OTKPbITb MPOAYBOYHYIO cBeudy. OKOHUYaAHMEM MNPOAYBKM ra3onpoBoAa CUMTATb
COAEPXaHWE KUCAOpOAa B npobe rasa, otbMpaemon rasoaHaAM3aTOpPOM, He
bonee 1% AnMbO ropeHre 6e3 xAonNKoB NPOobbl ra3a, NPONyCKaeMom Yepes LLAAHT,
NOrpYXEHHbIM B BEAPO C MbIAbHbIM PACTBOPOM;

- NPOBEPUTb MUCMPABHOCTb YYaCTKOB BKAKOUAEMOrO ra3onpoBoaa. YbeauTbcs B
OTCYTCTBMM YTEUYEK ra3a M3 ra3onpoBOAOB, ra30BOro 060pyAOBaHUSA U apMaTypbl
nytTeMm ux 06mbiAMBaHUA. MCnoAb30BaTb OTKPbITbIA OFMOHb (FOPSILLME CMUYKM,
CBEYM U T.A.) NPU BbIMOAHEHWK 3TOK PaboThbl 3anpeLwlaeTtca. CnycTUTb, BO3MOXHO,
CKOMMBLUMNCA KOHAEHCAT M3 ra3onpoBOAA YepPe3 APEHaX, MOCAE YEro MAOTHO
3aKpbITb BEHTUAbL (KpaH) ApeHaxa;

- NPOBEPUTb MO MaHOMETPaM COOTBETCTBUE MPUCOEAUHUTEABHOIO AABAEHUS rasa
M AABAEHUSI BO3AyXa Mepep ropeAkon (npu  paboTarolemM BEHTUAATOPE)
NacnopTHbIM NOKa3aTeAAM;

- MPOBEHTUAMPOBATL TOMKY, ra30XOAbl U BO3AYXOBOAbI B TevyeHue 10-15 MuH.
OTperyavpoBatb TAry pacTtanAMBaemMoro KOTAa, YCTAaHOBMB pa3psXeHue 3a
kotaom 0-30 [Ma.

MpM MCNOAB30BAHMM XMAKOFO TOMAMBA CAEAYET MPOU3BECTU CAEAYHOLLME
AEVICTBURA:

- NPOBEPUTb HaAMUME TOMAMBA B PACXOAHOM bHake M AOCTAaTOUYHOCTb MOAOrPEBA
€ro A0 YCTaHOBAEHHOM TemnepaTtypbl;

- CNYCTUTb 13 Baka OTCTOABLLYHOCS BOAY;

- YAQAWUTb U3 TONKKU CAy4alHO NonaBLLee TyAa TOMAUBO;

-NPOBEPUTb  UMCTOTY GOPCYHOK U  GUABTPOB. B cAyyae HeobXxoAMMOCTU
MPOYNCTUTb KX, MPOBEPUTb MPABUAbHOCTb COOPKN POPCYHOK;

- MPOBEHTUAMPOBATbL TOMKY U ra30X0Abl KOTAA B TeueHue 10-15 MUHYT.
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KpaTkasa MHCTPYKLIMS MEPBOHAYaAAbHOIO NycKa KOTAa B paboTy MOCAE MOHTaXa.

1. Nepea NyCKOM BbIMOAHUTb TEXHUUECKOE OCBUAETEALCTBOBAHME:

-0  BOAE: MOAKAIOUEHME (NPaBUMAbHOCTb MOHTaxa, OTCYTCTBME NPOTEYEK,

paboTocnocobHOCTb NPUBOPOB U Npouero 0bopyaoBaHUA), 3aNOAHEHUE (MOAHOE)

N UMPKYAALMIO TENAOHOCUTEAR YEPES KOTEA;

-TONAMBOMNOAAYA: MOAKAKOUYEHUE (MPABUAbHOCTb MOHTaXa, HaAMuMe Tpebyemoro

AABAEHWSA, OTCYTCTBUE NPOTEYEK);

-ra30XOAbl:  MPAaBWMAbHOCTb  MOHTaXa, HaAMuMe  CcaMoTArM,  HaAu4yue

(paboTOoCNOCOBHOCTb) B3PbLIBHOIO MNPEAOXPAHUTEABHOTO KAaMaHa, OTCYTCTBUE

MOCTOPOHHMX MNPEAMETOB, COCTOSIHUE CTbIKOB;

-B KOTAE: OTCYTCTBME TMOCTOPOHHUX MPEAMETOB, COCTOSIHUE YMNAOTHUTEABHbIX

LLIHYPOB W NMPOKAAAOK.

-NPOBEPUTb HAAMYME OTHEYMOPHOrO YNAOTHUTEABHOrO Matepuana no nepumeTpy

conAa ropeAku; NPOBEPUTb AAMHY BbICTYMaHUA COMAa 3a NpeAenbl PyTEPOBKU Ha

COOTBETCTBUE TUMA 2- XOAOBOIO KOTAQ;

-NPOU3BECTU U3MEPEHUE PaCXOAa TEMAOHOCUTEAS Yepe3 KOTEA, CBEPUB €ro ¢

NacnopTHbIM 3HAUYEHUEM;

-MPOM3BECTU  MPEABAPUTEABHYIO  MPOBEPKY W HACTPOMKY  aBTOMAaTWUKM

6e30nacHOCTU KOTAG;

-MPOU3BECTU MPOBEPKY M MPU HEOOXOAMMOCTU HACTPOMKY MNPEAOXPAHUTEABHO-

cOPOCHbIX KAGMAHOB;

2. MNocnae NpOBEPOUYHbBIX MEPONPUATUI C COBAIOAEHMEM BCEX HOPM 6E30MacHOCTH

NPOU3BECTU NMYCK FOPENKMU.

3. Mpn nycke obecneuntb 3a MUHUMAABHO KOPOTKOE BPeMS (Ha MaKCMMAaAbHO

KOPOTKOM KOHTYPE) LIMPKYASILIMIO TEMAOHOCUTEAR AN 0BecneueHns Temnepatypbl

Ha Bxoae KoTaa 60°C. [puv nycke KOTA@ Ha XOAOAHOWM BOAE BO3MOXHO

obpasoBaHMe OOAbLLOIO KOAMYECTBA KOHAEHcaTa. AAS ero yAaneHUst OTKPbITb

CAMBbI KOHAEHCATa Ha 3aAHEN CTEHKE (M GPOHTE AN HEKOTOPbIX MOAEAEN) KOTAA

(BO3BMOXHO NPOTEKAHME KOHAEHCATa 4epe3 YNAOTHUTEAbHbIA LUHYP MNepeAHen

KPbILLKK).
4.BHUMAHMUE! NepBbi HarpeB KOTAA AONMKEH MPOXOAUTb C MUMHUMaAbHOWM CKOPOCTbIO
pasorpeBa ¢ TemM, 4tobbl ncrnapeHue BoAbl B PyTEPOBKE XapOCTOMKOro 6eToHa (At
TENAOU30AALIMHN) TEPEAHENA KPbILLKM M CMOTPOBOIO AOKA HE BbI3BaA0 ee
NOBPEXAEHUSA. PEKOMEHAYEeTCS MoAAEpXUBaTb Temrepatypy QyTepoBKU Ha YpPOBHE
160-200 °C B TeyeHue nepsBbix 3 yacoB, pAaree - pabora B LUTATHOM PEXUME.
OnNTUMaNbHbIH PEXUM CYLUKM @PYyTepOBKU OYAET NPOMCXOAUTL NpU Temnepatype
YXOASALLUMX AbIMOBbIX ra3ax B Auana3oHe 70-85 °C.

5. Bo Bpemsa Habopa KOTAOM MOLLHOCTU PEKOMEHAYETCA MPOBOAWTbL MPOAYBKMU

KOHTypa BOAbl AO MOAHOIO YAAAEHWS PACTBOPEHHOrO BO3Ayxa. Harpes Kotaa u3

XONOAHOIO AO TFOPSAYEro COCTOAHUA (HAOOP MOLLHOCTU) AOAXKEH MPOUCXOAUTb

MEAANEHHO. PekomeHayemasi CKOPOCTb HapacTaHus TemnepaTtypbl B KOTAE

Makcumym 1,5°C/MUH.
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AaHHOe TpeboBaHME MOXET ObiTb AOCTUIHYTO, Hanpumep, WM3MEHEHUEM
MOLLHOCTU TOPEAOYHOr0 YCTpoucTBa. [lAaBHOE HapallmMBaHWe TemnepaTypbl
HaUAYJYLLMM 006pa3oM MOXET ObiTb AOCTUTHYTO MyTEM PY4YHOro YnpaBAEHUSA
paboTon ropenkn. HarpeB KoTaa HauMHAETCA C MWHUMAAbHOM MOLLHOCTH. [Mpu
HEOOXOAMMOCTU MOXET ObiTb MPUMEHEH METOA CTYMEeHYaToro HapallMBaHUSA
MOLLHOCTU. pn paboTe KoTAa HEOOXOAMMO MPOBEPSATb, UTOObI HE ObLINO yTEeuek
rasa, TonAMBa WMAM BOAbl. [locae paboTtbl B TeueHuMe 1-3 yacoB 06s3aTeAbHO
NPOBEPUTb COCTOSHUE YNAOTHUTEABHbIX LLHYPOB NEPEAHEN KPbILLKK (CMOTPOBOIO
AtOKa), MPU HEOOBXOAMMOCTU NMOATSAHYTb OOATBI.

Mpn pocTUXEHMM Temnepatypbl BOAbl Ha 20-30°C HMXE MaKCMMaAbHOM
paboyer, ropenky MOXHO NepeBecT B aBTOMATUUYECKUIN PEXUM.

AN 3aLLMTBI KOTA@ W ynpaBAEHUA PaboTOM TFOPEAKM CAEAYET YCTAaHOBUTb Ha
TpybonpoBOA NMPSIMOM BOAbI KOTA@ TEPMOCTaTbl: OrPaHUUUTEAbHbLIA U pabounii.
Takxe BO3MOXHO yCTaHaBAMBATb AOMNOAHUTEABHbIW PETYAUPOBOYHbIN TEPMOCTAT.
- OrpaHUunTEABHBIM TEepMOCTaT (N0 MakCMMaAbHOMY TEMMEPATYPHOMY MPEAEAY)
OCTaHaBAMBAET WU OAOKMPYET TOPEeAKy Mpu  MaKCMMaAbHO  AOMYCTUMOM
TemnepaTtype KoTAaa. B cayuae cpabatbiBaHMs 3TOro TepmMocTata ropenky MOXHO
BKAIOUMTb TOAbKO BpPYYHYHO. [lepea MOBTOPHbIM BBOAOM TOPEAKM B paboumi
PEXUM CAEAYET YCTPAHUTb MPUUYUHY NMOMEXM.

- Pabounin Tepmoctar oCTaHaBAMBAET TFOPEAKY MNPU AOCTUXEHUM 3aAaHHOM
pabouer TemnepaTypbl U 3aMyCKAET TOPEAKY MOCAE CHUXEHUA TemnepaTypbl Ha
5-10°C. Ana becnepeboriHon paboTbl 060PYyAOBAHUSA MaKCMMaAbHAsA YCTaBKa
paboyero tepmocrata AOAXKHA ObiTb He MeHee uyem Ha 5°C HUXe YCTaBKM
OrPaHUYUTEABHOIO TepmocTata. AASl TOPEAKM C MAABHOW PEryAMPOBKOW 3Ta
pasHuUa AOAKHA cocTaBAATb He meHee 10°C.

- PeryanmpoBoOUHbIM TEpMOCTaT MPUMEHSIOT AAS YITPABAEHUS YPOBHAMU MOLLHOCTH
CTyMeHYaTbIX TOPEAOK, AAA O0bOecneyeHus MNAABHOIMO WM3MEHEHUSA TEMNAOBOM
Harpy3ku. PasorpeB BOAbl AO 3apaHHOM pabouein TemnepaTypbl MPOUCXOAUT 3a
cueT paboTbl HUXHEN CTyNeHU ropenku. MNMpu HEeobXxoAMMOCTU BEPXHAS CTyMEHb
FOPEAKU BKAKOUAETCS aBTOMATUUYECKMU.

HeobxopAMMOe 3HAUYEeHME CHUXEHUS TeMnepaTypbl ONPEAEAeTCs OMbITHbIM
nyTemM, HaYnMHaA C MEHbLUEN BEAUYUHDI.

BHUMAHMUE!

1. Hactporiky TepMOCTaTOB CAEAYET MPOBOAMUTL MPU YCTOMYUBOKM paboTte KotAa u
MPOrpeBe CUCTEMbI OTONAEHUS], COTAGCHO UMEIOLLIMMCS UHCTPYKLMUSIM.

2. OrpaHWYHUTEAbHbIA TEPMOCTAT HEAb3Sl HacTpauBatb BbILE MaKCUMaAbHO
AOIMYyCTUMOM TEMMEPATYPbI BOAbI KOTAQ.

3. Paboyuuit n peryasmpoBOYHbIA TEPMOCTaTbI, OMPEAEASIOLLUME HOPMaAbHYIO paboyyro
TeMneparypy, HeAb3si  HacTpauMBaTb Ha  TeMmnepatypy, [pPEBbILIAKLLYIO
MaKCMMaAbHyl0 pabouyo Temnepatypy KOtAa M  OTHOCSLUErocs K HeMy
TPpyb0npoBoAa.

TepmMocTaTbl HE PEKOMEHAYETCSA PEryAMpoBaTb Ha Temnepartypy HuWxe 85 °C.
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AN NpeAynpexAeHUs HU3KOTEMNEPATYPHOMU KOPPO3MM B KOTAE HEOOXOAMMO,
yToObl TEMNEpPATYPbl NMOBEPXHOCTEN, KOHTAKTUPYHOLLUMX C AbIMOBbIM Ta3oM, He
CHWXAAMCb HMXE TOUKK POCbl AbIMOBOrO rasa. AAA 3TOro temnepatypa obpatHoM
BOAbl KOTA@ HEe AONKHa onyckatbes Huxe 60°C. Temnepatypy BOAbl M3 CeETU
MOXHO MOBbICUTb AO €€ TMOCTYNAEHUS B KOTEA NyTeM CMelleHWa (3a cueT
PELMPKYASLMK) FopsUYen NpsamMor Boabl ¢ 06paTHOM BOAOM (CM. PUCYHOK 6).

AR 3aMepa M aBTOMaTUUYECKOIO PEryAMPOBaHUA TeMnepaTtypbl BOAbI HA BXOAE B
KOTEA PEKOMEHAYETCS YCTAHOBWUTb Ha AMHUIO OOpPATHOM BOAbI YMPaBASHOLLMK
TePMOCTaT, CBA3AHHbIN C AUHUEW PELMNPKYASILINN.

Bo wu3bexaHue AOKaAbHbIX Mapoobpas3oBaHUiM, a TakkKe BO3MOXHbIX
BbI3bIBAEMbIX UMW MOBPEXAEHWUA, MMHUMAAbBHOE AABAEHWE B KOTAE HEODOXOAMMO
NOAAEPXMBATb HA TAakOM YpPOBHe, 4ToObl ObIA 0becneyeH HepAOrpeB BOAblI AO
KUneHust He meHee yem Ha 30°C.

MaKkcMMaAbHO AoMycTUMOE pabouyee AaBAEHME AOAKHO COOTBETCTBOBATb
pabouemy AABAEHUIO KOTAA U MPUMbIKAKOLWMX K HemMy TpybonpoBoaoOB. A
NPeAynpPeXAEHUa M3AMLIHEro cpabaTbiBaHWUS (PACKPbITUA) MPEeAOXPaAHUTEABbHbIX
KAANaHOB pabouee AABAEHME AOAKHO ObiTb HMXE YCTAHOBOYHbIX 3HAYEHWUN
NPEeAOXPaHUTEABHbIX KAanaHOB. PekomeHayeTca pasHuua A0 10% OT pAaBAEHUSA
cpabaTtbiBaHUA NPEAOXPAHUTEABHOIO KAaMaHa.

2.2.3. KOHTPOAb ropeHums.

KauectBO npouecca rOpeHus OLeHMBaeTca nyteMm HabAalopoeHus  uepes
KOHTPOAbHbIN TAA30K 3a LBETOM OKPaCKM pakeAa, a Takxe 3a LUBETOM AbIMOBbIX
ra3oB, BbIXOAALLMX M3 AbIMOBOM TpyObl. fopenka peryampyercs Takum obpasom,
YTOObI XMAKOE TOMAMBO PACMbIASIAOCb XOPOLLIO, U U3 AbIMOBOM TPYObl HE BbIXOAUA
YepHbIi AbiM. Daken AOAXKEH ObITb MO OKPACKe CBETAO-OPAHXEBbLIM (XKEATbIM) U
ropetb paBHOMepHO, 6e3 KonebaHuW. KopoTkuin, Onectale 6enblt dakea
roBoput 06 mn3bbITKe BO3ayxa. lNpu 3TOM ropenka pabotaer HepaBHOMEPHO, C
O60AbLLNM LIYMOM. B AQHHOM CAydae CAeAyeT YBEAMUMUTb Mopavy TONAMBa AMOO
YMEHbLUUTb NoAQYy Bo3ayxa. Mpu HepocTaTke BO3AyXa FOPEHUE HEMOAHOE, daKeA
AAVHHbBIW, KpaCHOBATbIM NO OKPacKe, C TEMHbIMW NOAOCAaMU B KOHLE, BbIXOASLLMM
AbIM UMeEET TEMHbIN LBET. B TakOM CAyyae CAeAYyEeT YMEHbLLWUTb MOAAYY TONAMBA
AMBO YBEAUUYUTb MOoAaYy BO3Ayxa. Hanmbonee MOAHYHO XapaKTePUCTUKY FOpeHUs
MOXHO MOAYUYMTb NyTEM aHaAM3a copepXaHusa O2 U BEAUYMHbBI CaXeBOro YucAa
AbIMOBbIX ra30B Ha BbixopAe W3  kKoTAa. CoapepxaHne O2 HeobxoaMmo
BbIAEPXUBATb MO pe3yAbTaTaM PEXUMHbIX UCMbITAHUI, MPU 3TOM CaXeBOE YMCAO
AONKHO ObiTb He Bbille 1-2-X (AN TOPEAOK Ha AErkOM XWMAKOM TOMAMBE).
AbIMOBblE Ta3bl NO LBETY AOAXKHbI ObiTb CBETAble U ObICTPO PACTBOPATLCHA B
BO3AyXe, MMEHHO B TAKOM CAyYae ropeHne Hanbonee IKOHOMUYHO.
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2.2.4. Temnepartypa AbIMOBbIX ra30B.

KOHTPOAb TeMnepaTtypbl YXOAALLUMX AbIMOBLIX ra30B CAEAYET BECTU MPU Pa3AMUHbIX
Harpyskax kotAa. [1pn noBblileHMK TemnepaTtypbl AbIMOBbIX ra3oB Ha 30-40 °C u
YBEAMYEHUN  TA30AMHAMMUYECKOTO  COMPOTUBAEHUST  paboTatollero KotAa, Mo
CPaBHEHUIO C XapakKTeEpPUCTMKAMW UYUCTOr0 KOTA@ CAEAYET [MPOBECTU OUYUCTKY
MOBEPXHOCTEM HarpeBa W YCTPaHUTb BO3MOXHblE 3arpsA3HEHUs ra30BO3AYLLHOM
TpakTa.

2.2.5. [IPOAOAKUTEABHOCTb NEPUOAOB IKCNAYaATaALIUM.

HeobxoAMMO KOHTPOAMPOBATb MPOAOAKMTEABHOCTb MEPUOAOB  IKCMAyaTaLUK
(4aCTOTY BKAHOUEHWUM FOPEAKK). ECAM OHN KOPOTKME U YaCTble, 3TO MOXET BbI3BaTb
NOBPEXAEHUA OAEMEHTOB KOTAA WM3-3@ UUKAMYECKUX Harpys3okK, 4acrtoe
cpabaTbiBaHWE nyckaTeAen, NeperpeB ABUratenem u T.A.

KOAMYECTBO MYCKOB M3 XOAOAHOIO W TrOpPSiYEro COCTOSIHUA PErncTtpupyerca B
PeMOHTHOM XypHane.

Kpome 3T0ro, KpatkocTb paboumx NEPUOAOB BbI3bIBAET TAKXE AOCTUXXEHUE TOYKU
POCbl BO BPEMS MEPEXOAHOIO LIMKAA, Bbi3blBas TEM CaMbiM AOMOAHUTEABHYHO
KOPPO3UIO.

2.2.6. BbiBOA KOTAG M3 pabouero pexuma.

KaXaAblt NMYCK M OCTaHOBKA KOTAA PErUCTPUMPYETCA B BAXTEHHOM (CMEHHOM)
XYPHanAe.

Mpr1 HENPOAOAKUTEAbHbBIX OCTAHOBKAX LIMPKYASLIMS BOAbl B KOTA€ MOXET ObiTb
coxpaHeHa. Hanbonee aKOHOMWYHOW B AQHHOM CAyyae cuMTaeTcs Temnepartypa
BoAbl npumepHo 70...80°C.

AAS NPEAOTBPALLIEHUA MPOX0AA BO3AYXa Yepe3 KOTEA, 3aCAOHKM ra30BO3AYLLIHOMO
TpaKTa 3aKpblTb.

MNpn OCTaHOBKE KOTA@ Ha MPOAOAKMTEABHOE BPEMSA (BbIBOA HA OYMUCTKY, PEMOHT,
KOHCEPBALIMIO), BbIMOAHUTb CAEAYHOLLIME PABOTbI:

- MOCA€ OCTbIBAHUSA KOTAA MEPEKPLITb NMABHbIA 3aNOPHbIM KpaH AMHMKU 0OpaTHOM
BOAbl M OUMCTUTb MOBEPXHOCTU HArpeBa KOTAQ; 3aKPbITb BCE AOKM M 3aCAOHKM
ra30BO3AYLLUHOIO TPAKTa;

- OCTaBWUTb KOTEA Ha MNPOCTOM 3aMOAHEHHbIM CETEBOM (0OECKUCAOPOXEHHOM)
BOAOM, Mpu 3TOM OyAeT NpPeAoTBPALLEHO MPOHUKHOBEHWE B HEE KMUCAOPOAA.
TpybonpoBOA, COEAMHAIOLLIMA KOTEA C CUCTEMOWM PACLUMPEHUA HE MEPEKPbIBATD.
AN NPEAYNPEXAEHUS KOPPO3UU PEKOMEHAYETCS WCMOAb30BaTb 3AKPbITYHO
CUCTEMY PACLUNPEHUS;

- Ha BPeMs AAUTEABHOIO MPOCTOS, HAaNpPUMep, Ha AeTHee BPeMs, B XapOBOW
Tpybe pPEKOMEHAYETCA YCTAHOBUTb OTKPbITbIM COCyA ¢ abcopbeHToM BAarm,
Hanpumep, HeraweHomn u3secTtbio Ca0, 13 pacueta 2-3 kr/M3 obbema TONKK;

- €CAU B OTOMUTEAbHYH CETb MOAKAKOUYEHBI HECKOABKO UCTOYHUKOB TEMAA, TO KOTEA
MOXET NOAAEPXMBATLCSH B TEMNAOM COCTOSHUM MPU MOMOLLM CXEMbI «AOHHOIO»
oborpeBa.

AtMm  bypeT  npepoTBpalleHa  KOHAEHCauusi, Bbi3blBalOllas  KOPPO3UHO
NOBEPXHOCTEMN.
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2.3.

HopmaAbHasa ocTaHOBKa.

MpK OCTaHOBKE KOTAA PEKOMEHAYETCSA CHayaAa CHU3WUTb HArpysky A0 MUHUMyMa
(pernamMeHTUpyeTcss TEXHUUYECKMMU BO3MOXHOCTAMMU TOPEAOYHOrO YCTPOMUCTBA).
OcTaHOB NPOU3BOAUTCS B 0OPaATHOM MOPSAAKE MO OTHOLLEHMIO K MYCKY KOTAQ.

MNpn paboTte Ha ra3o0b6pa3HOM TOMNAUBE:

- 3aKPbITb rA30BblE€ KAANAHbI;

- OTKPbITb KAGMaH Ha cBeve 6e30nacHOCTY;

- BO3AYLUHbIA OTOOP B rOPEAOYHOM YCTPOMCTBE MPUKPbITb A0 MOAOXEHMSA, NpuU
KOTOPOM Uepe3 KoTen MoXeT bbiTb obecneueH 50% pacxon BO3AYXa;

- €CAU He ObIAO aBapun C ABUraTEAEM BEHTUAATOPA MOCAE BPEMEHHOM 3aAEPXKH,
HEOOXOAUMOM AN BEHTUASILIMKU KOTAQ, BEHTUASITOP OTKAKOUUTD;

- €CAM TMPOM3OLIAO aBaAPUMHOE OTKAIOUEHME BEHTUAATOPA, MNPOU3BOAUTCH
€CTECTBEHHAA BEHTUASAILMA KOTAA U ra3oxoA0B. Bpems BEHTUASILMW COCTaBASIET
He meHee 10 MUH.

ABapuMHAa OCTaHOBKaA.

HeobxoAMMO MMETb BO3MOXHOCTb MPEKPaTUTb PaboTy rOpPeAkn BbIKAHOUATEAEM
aBapPMMHOM OCTAHOBKW, PACMOAOXEHHbIM Yy TOPEAKM W B AUCMETYEPCKOW.
PekomeHAYeTCs Takke MMETb BbIKAHOUATEAb aBAPUMHON OCTAHOBKWU Yy BbIXOAA M3
3AaHMA. ABapuUMHaA OCTaHOBKA AOAXKHA 3aKpbiTb ObICTPO3aNoOpHbIE YCTPOUCTBA
rOPEAOK W KaKoro-AMbo 3amopHOro YCTpouctBa (Hanpumep, B TAABHOM
ra3onpoBoAae, Npu paboTe Ha rase).

Bo3MOXHblE HEMCNPABHOCTU U CcNOCcOobbl UX YCTPAHEHMUS.

OCHOBHbIMW NPUYMHAMMK HEUCNPABHOCTEN B paboTe KOTAa MOTyT ObITb:
-HapyLLUEeHWe npaBUA 0OCAY)KMBaAHUS;

-NMUTaHne 3arpA3HEHHON U 0C0H0 XECTKOM BOAOW;

-60AbLIME NEPEPDLIBbI MEXAY OYMCTKAMKM KOTAA OT CaXM, Harapa U HaKunu;
-MCNOAb30BaHME HEKOHAMLIMOHHOIO TOMAMUBA;

-HEUCNPaBHOCTb KOMMAEKTYOLEro 060pyAOBaHUS;

-€CTECTBEHHbIN U3HOC.

Hanbonee TMNoBble HEMCMPABHOCTU KOTAA M CMOCODObI MX YCTPAHEHUS YKa3aHbl B
Tabanue 5.
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Tabauua 5.

HeuncnpaBHOCTb

BepoatHasa npnunHa

Cnocob ycTpaHeHUs

HepoctatouHas
TENAOMPON3BOAUTEABHOCTD
KOTAQ.

MNoBbileHWEe TeMNepaTypbl
YXOASLLMX AbIMOBbIX ra30B.

3arpsasHeHue TeENA00OMEHHbIX
NMOBEPXHOCTEN KOTAG HAKUMbIO UAU
caxen.

OtcyTcTBME TYPOYAM3ATOPOB NOTOKA.

OuMnCTUTb NOBEPXHOCTH OT CaXH U

HaKUMNu.
MpoBepuUTb TOMNAUBO.

OtperyampoBaTb ropeHue.
MpoBepUTb AOCTATOUHOCTb

KOAMYECTBA BO3AYXa ANA TOPEHUA.

MpoBepUTb KAYECTBO BOAbI.
MpoBepuUTb HaAUUUne
TypOYAM3aTOPOB.

MoBbILEHWE AGBAEHWUA BOAbI
B KOTAE, FTMAPaBAMYECKNE
yA@pbl

3aKpbiTa MAM BbiLLIAA U3 CTPOS
3aABUXKA Ha BbIXOAE BOAbI U3
KOTAQ.

HeuncnpaBeH NpeaoXpaHUTEAbHbIN
KA@MaH.

HapyLieHue pexnmoB paboThbl

MpoBepuTb, OTPEMOHTUPOBATb U
OTPEryAUPOBATb 3aABUXKY.

MpoBepuTb paboty
NPeAOXPaHUTEAbHOTO KAanaHa.
MpoBepKa PexumMoB pPaboThbl.

lMapeHWe paBAEHUSA BOABI

YTeuka BOAbl U3 CUCTEMbI AW KOTAG

BbIIBUTb U yCTPAHUTb MPOTEUKY.
He aonyckaetcsa 3anoAHeHue
ropsiYero KOTAa XOAOAHOM BOAOM

BbibrBaHWE AbIMOBbIX ra30B B
MecCTax yI'I/\OTHeHVIVI

HeaocTaTouHbIN NPUXUM MPOKAAAOK
YNAOTHEHUA.
M3HOC YNAOTHUTEABHbIX MPOKAAAOK.

MpoBrcaHne nepeaHen KPbILLKK.

MOATAHYTb NPUXUMHbIE BOATBI
YMNAOTHEHWN.

3aMeHUTb YNAOTHEHUSA U
NPOKAAAKM.

BblpOBHATb MEPEAHIOD KPbILLKY
no BbICOTE.

lNosABAEHWE BOAbI B 3aAHEM
K0p06€ AbIMOBbIX Ta30B

KoHAeHcalumMsa BOASHbIX NapoB 13
AbIMOBbIX Fa30B:

-Mpu Temnepartype BOAbl Ha BXOAE B
KoTen meHee 60 °C;

-NPU HEAOCTATOYHOM TEMAOUIOAALIMM
AbIMOBOM TPYObI.

HenAoTHOCTb (NpoTeuka BoAbl) B
KOTAE.

BKAOUMTb PeUMPKYASLNIO,
NOAHATb TemnepaTypy Ao 60°C.
MpoBepPUTb N30AALIMIO AbIMOBOW
Tpy6bl, paboTy ee ApeHaxa, npu
HEOHXOAMMOCTM BOCCTAaHOBMTD.
EcAn Teub He ycTpaHseTcs,
OCTaHOBWTb KOTEA, MPOBECTH
pacxonaxuBaHue, a 3aTem

rMApoOUCTbITaHKUA. OBHapyXeHHYo

Te€Ub YCTPAHWUTb NyTEM MECTHOM
BbIOOPKM METAAAA M 3aBaPKMU.

lNossBAeHWE BOAbI U3
TENAOOOBMEHHOM TPYyObl

MoBpexaeHa TennoobMeHHas
Tpy6a.

MpoBecTH rayweHne Tpyobl
(BPEMEHHO) CM. PUCYHOK 12.
MpoBecTn 3aMeHy TpyObl.

MeCTHbIN Neperpes nepeaHen
KPbILLKK

MoBpexaeHWe TENAOU3OASLINM
nepeAHein KpbILKK U PEMOHTHOIO
AHOKA

[MpoBECTM PEMOHT COMAACHO
TpeboBaHuam n.3.6.4

CHMXEHWE TOALMHBbI METaAAa AbIMOrapHbix Tpyd (D=48 n 57mm) meHee 1,8 mm
npu pabouem paBaeHun 0,6Mna (ncnbitatenbHom 0,9 MIa), mateprane TpyObl
Crtanb 20 aBafeTca NpeAeAbHbIM KpUTEpUEM U TPeBYHOT 3aMeHbl AAHHOM TPYObI.
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3.TEXHUUECKOE OBCAYXWNBAHUE

3.1. lNpoBeaeHUe TEXHUYECKOrO OCBUAETEALCTBOBAHMS.

B coortBetctBUM € TpeboBaHusaMM «[TpaBUA ycTponcTBa MW 6He3onacHoM
9KCMAyaTauMM napoBbIX KOTAOB C AaBAeHMEM napa He boaee 0,07 MMa (0,7
Krc/cm2), BOAOTPENHBIX KOTAOB M BOAOMOAOrpPEBATEAEN C TEMMNEPATYPOU HarpeBa
BOoAbl He Bbile 388 K (115°C)» KaxXAbld KOTEA AONKEH MOABEPratbCs
TEXHWYECKOMY OCBUAETEABCTBOBAHMIO: MEPBUYHOMY - AO Mycka B pabory;
NEPUOANYECKOMY - B MPOLIECCE 3KCMNAyaTaLUK; BHEOUYEPEAHOMY - AOCPOYHO, B
HEOOXOAMMBbIX CAyYasiX.

TexHMYeCcKoe OCBUAETEALCTBOBAHME MPOBOAMUTCS AMLOM OTBETCTBEHHbIM 3a
MCNpPaBHOE COCTOsSiHUE U Oe30MacHyt0  3KCMAyaTaumilo  KoTAa W (Mpw
HEObXOAUMOCTH) CNEeLUaAMCTOM CheLUaAM3MPOBAHHON OpraHn3aumn, MMEHLLIEN
AMUEH3UIO (pa3pelueHune) PoctexHaa3opa PO Ha ocyluecTBAEHWE AEATEAbHOCTU
No 3KCNepTn3e MNPOMBbILIAEHHOW 6€e30NacHOCTU  TEXHUYECKUX  YCTPOWCTB,
NPUMEHSIEMbIX Ha ONACHOM NPOU3BOACTBEHHOM OObEKTE.

Pe3yAabTaTbl  TEXHUYECKOTO  OCBUAETEALCTBOBAHUSA  OGOPMASIOTCA  aKTOM,
3aHOCATCA B NAcnoptT KOTAQ, C  YKa3aHMEM  CpPOKa  CAEAYHOLLEro
OCBUAETEALCTBOBAHMUA.

3.1.1. lNMepBUUYHOE TEXHUYECKOE OCBUAETEALCTBOBAHME BHOBb YCTAHOBAEHHOIO
KOTA@ NPOMU3BOAUTCA MOCAE €r0 MOHTaxa U perncrpaumm AMUOM, OTBETCTBEHHbIM
3a UcnpaBHOE COCTOAAHME M BE30NACHYIO IKCNAyaTALIMIO KOTAA.

MNepep npoBeAeHUEM MEPBUYHOIO TEXHUUECKOTO OCBUAETEABCTBOBAHUS CAEAYET
ybeAUTbCA B HAAUYNUK:

- nacnopTta KOTAa C MPUAOXEHHbIM YEPTEXOM 0OOLLETO BUAS;

- TEXHUYECKOE ONMUCaHME U PYKOBOACTBO MO 3KCMAyaTaLmu;

- KOMMAEKTYIOLWMX SAEMEHTOB  (YNAOTHUTEABHOIO LUHYpa AAA KPbIWEK W
CMOTPOBOIO AKOKA).

Heobxopumo ybeauTbca B YAOBAETBOPUTEABHOM COCTOSIHUM TEMNAOM3OASALMK, a
TaKXe, YTO MOHTaX KOTAQ M KOMMAEKTaUMs AOMOAHUTEABHOro 06opyaOBaHUSA
COOTBETCTBYIOT TpebOBaHUAM [MPOEKTHOM AOKYMEHTALMN U «[TpaBUA YCTPOMCTBA U
6e30MacHOM 3KCnAyaTauuu NapoBbiX KOTAOB C AaBAeHMEM napa He b6oaee 0,07
MMa (0,7 Kkrc/cm2), BOAOTPEMHbLIX KOTAOB W  BOAOMOAOrpeEBATENEN C
Temnepatypon HarpeBa BoAbl He Bbille 388 K (115°C)».

MeproamMUyeCcKoe OCBUAETEALCTBOBAHME BbINOAHSETCA B 0ObemMe NepBUYHOIO
OCBUAETEALCTBOBAHMA, @ TaKXXe AOMOAHUTEABHO HEOOXOAMMO:

-OCMOTPETb MOBEPXHOCTU HarpeBa (XKapoByto Tpyby, NMOBOPOTHYIO Kamepy U
AbIMOTapHble TPyObl) HA NPeAMET OTCYTCTBUA 3arpsi3HEHUN, OTAYAMH, BbIMyYuWH,
CAEAOB NMponapuBaHUA U TPELUMH B CBAPHbIX LLIBAX;

-OCMOTPETb COCTOSAHME XAPOCTOMKOW NMEPEAHEN CTEHKU C GYPMOW MOA FOPEAKY,
ybeAUTbCA B OTCYTCTBMM B HEN TPELLMH W NOBPEXAEHWN;
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-OTKPbITb AKOKM AN OCMOTPA W AKOKU-A@3bl KOprnyca KOTAa W OCMOTPETb
NOBEPXHOCTU HArpeBa AASl BbIABAEHUS OTAOXEHUW, HAKUMKU U LIAAMa, AeDPEKTOB
(TPELWMH, OTAYAUH, U T.A.);

-MPU OCMOTPE BHYTPEHHEN MOAOCTM KOTA@ 0coboe BHUMaHKWE 06paTUTb Ha 30HbI,
PacrnoAOXEHHbIE B BEPXHEN YacTh obevyaek 1 TPpyOHbIX AOCOK (TOPLEB).
lNopO3pUTEABHBIE MECTa MPOBEPUTb METOAOM  MArHUTHO-MOPOLLUKOBOW  UAM
LIBETHON AedEKTOCKONUN. BbIABAEHHbIE AEDEKTBI YCTPAHUTD.

Pe3yAbTatbl KOHTPOAA OPOPMUTbL B BUAE AOKYMEHTOB (MPOTOKOA, 3aKAKOUEHMUE),
BHECTU B MNacnopT KOTAA.

BHeouepepHOE OCBUAETEABCTBOBAHUE KOTAA MPOBOAUTCS B CAydasiX, YKa3aHHbIX
B n.9.8 «lpaBuA yctponctBa M 6e30nacHOM 3KCNAyaTaLMK NapOBbIX KOTAOB C
AaBAeHMeM napa He bonee 0,07 MMa (0,7 Kkrc/cm2), BOAOTPENHbIX KOTAOB U
BOAOMNOAOIpeBaTENEN C TEMMEPATYPOU Harpesa BoAbl He Bbille 388 K (115°C)».

3.1.2. TexHn4Yeckoe OCBUAETEABCTBOBAHWE COCTOUT U3 HAPYXXHOIO U BHYTPEHHEIO
OCMOTPa U TMAPABAUYECKOTO UCMbITaHMA.

MpY NPOBEAEHUM HaPYXHOro ocmMoTpa o00paTuTb BHUMAHWE HaA COCTOSIHWUE
CBapHbIX LWBOB, paboTalolmMx MNoA AABAEHWEM, COCTOSSHME OMNop KOTAA U
KauyeCTBO YNAOTHEHUSA KPbILLKKM U CMOTPOBOIo AtoKa. AAA AOCTyNa K CMOTPOBOMY
AOKY TpebyeTcsa CHATb AEKOPATUBHbIM AUCT C 3aAHEN YaCTU KOTAQ.

Mpn NpOBEAEHUM BHYTPEHHENO OCMOTPA:

-CO CTOPOHbI TPOAYKTOB CropaHuss 006paTUTb BHUMAHWE Ha OTCYTCTBUE
NOCTOPOHHUX NPEAMETOB B TOMKE KOTAA M NMOBOPOTHOW Kamepe (MOCAE YCTaHOBKMU
FOPEAKU AOCTYNM B TOMKY OCYLLECTBASIETCH 4Yepe3 CMOTPOBOM AOK); COCTOAAHME
MOBEPXHOCTEM HArpeBa W CBAPHbIX LIBOB, paboTarolwmx MoA AABAEHWEM Ha
NPeAMEeT OTCYTCTBMA TPELLUMH, MOAPE30B, BbIMNYUYMH, KOPPO3WUKU; HaAUUUE
YNAOTHEHUS XAPOCTOMKUM MYAAUTOKPEMHUIEMUCTbIM PYAOHHBIM MaTepManoM
3a3o0pa MexaAy NAaMeHHOW TPyOor ropenkn u dypMom AN KPEMAEHUS TOPENKM,
COCTOSIHWE TENAOU3OAALMU KPbILLKN KOTA;

-CO CTOPOHbI BOASIHOFO MPOCTpaHcTBa 06paTuTb BHUMAHWE Ha OTCYTCTBUE
MOCTOPOHHUX MPEAMETOB, COCTOSAHUE NOBEPXHOCTEN.

Ecav npu ocmoTpe KoTAa OyayT OBHapyXeHbl NOBPEXAEHMSA, BbI3biBalOLLME
MOAO3PEHUSA, UTO SAEMEHTbl KOTAA B NpPoLEcce TPaHCMOPTUPOBKU UAU MOHTaXa
MOABEPraAuChb ypapamMm WMAM UMEIOT MOBPEXAEHUs, TO (NpU HEeobXOAMMOCTH
PEMOHTA U MOBTOPHOIO KOHTPOASI) M3OAALUMA KOTAG AOAXKHA ObiTb YACTUYHO
BCKpPbITa.

MMApPaBAMUYECKOE WCMbITAHWUE TMPOBOAMTCA TOAbKO MNPU  YAOBAETBOPUTEAbHbIX
pe3yAbTaTax HapPY)XHOro M BHYTPEHHETO OCMOTPOB.

[MAPaBAMYECKOE WCMbITAHUE MPU TEXHUUYECKOM OCBUAETEABCTBOBAHWMU UMEET
LLeAblO MPOBEPKY MPOYHOCTU M MNAOTHOCTM SAEMEHTOB KOTAQ W CBAPHbIX
COEAVMHEHUM.
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3HaueHne npobHoro AaBAeHUs Pnp npuHnumaetcsa paBHbiM 1,25 Ppab.
Temnepatypa Boabl 0T 5 °C Ao 40 °C; BpeMsi BbIAEPXKKU HE MeHee 10 MUHYT.

BHUMAHUE!
lMepes npoBeAeHUEM TMAPOMUCIbITAHUM 00eCcrneunTb MOAHOE YAaAeHWe BO3AyXa M3
KOTAQ. pyU rMAPOUCTILITAHUAX 3anpeLLaeTcs PE3KUI NMOAbEM AO MPOBHOIro AABAEHUS.

Mpn npoBeAeHWM NEPBUYHOTO TEXHUUYECKOTO OCBUAETEALCTBOBAHMA B CPOK, HE
npeBbllLaloWUin 12 MecsiueB CO AHA M3FOTOBAEHUS KOTAA U MPU NOAOXMUTEAbHbIX
pe3yAbTaTax Hapy)XHOro U BHYTPEHHET0 OCMOTPOB, TMAPABAMUYECKOE UCMbITAHWUE
NPOBOAMTCS MPOOHbLIM AQBAEHUEM, PABHbIM Ppas.

3.1.3. CpOoKU TEXHUYECKOTO OCBUAETEABCTBOBAHUA KOTAA:

a) HapyXHbIM U BHYTPEHHUM OCMOTPbI - MOCAE KaXAOW OUYUCTKU BHYTPEHHUX
NOBEPXHOCTEN WMAM PEMOHTA IAEMEHTOB KOTAQ, HO HE pexe uyem uvepes 12
MECSILEB;

6) rMAPaBAMYECKOE UCMbITaHUE pPabounMM AABAEHUEM - KaXAblM pa3 MnocAe
OUYMCTKU BHYTPEHHUX MOBEPXHOCTEN UAU PEMOHTA INEMEHTOB KOTAQ;

B) rMAPABAMYECKOE UCMbITaHWE MPOOHbIM AABAEHUEM - HE PEXe OAHOMO pasa B
ABa roaa.

3.1.4. Tlo UCTEYEHUM PACYETHOINO CPOKA CAYXObl MAM PACYETHONO KOAMYECTBA
MyCKOB CNEeUWaAM3MPOBaAHHOM WAM 3KCMEPTHOM OpraHu3aumMen MNPOBOAATCSA
TEXHUYECKOE OCBUAETEABCTBOBAHUE N IKCMEPTHOE 0OCAEAOBAHME.

3aKAOUYEHME O BO3MOXHOCTU AAAbHEMWLLEW 3KCMAyaTauMM KOTAA BbIAQETCS Ha
OCHOBAHMWM 3aKAKOUYEHUS IKCMEPTHOW OpraHM3aLmu.

3.2. NpoBeaeHUe TEXHUUECKOro 0OCAY)XMBAHUA
Mpwn opraHusaumm TEXHUYECKOTO 06CAYXMBaAHUA pPeEKOMEHAYETCA
PYKOBOACTBOBaTbCA TpeboBaHuAMKM pas3pena 9  «[lpaBUA  yCTPOWCTBA MU
6e30MacHOM 3KCnAyaTauuu NapoBbiX KOTAOB C AaBAeHMEM napa He 6oaee 0,07
MMa (0,7 krc/cm2), BOAOIPEWHBIX KOTAOB U BOAOMOAOrpEBATEAEN C
Temnepatypon HarpeBa BoAbl He Bbille 388 K (115°C)».
Mpu pabote KOTEAbHOW YCTAHOBKM AOAXEH BECTUCb CMEHHbIM (BaxTEHHbIN)
XYPHaA.
B Hero AOAXKHbI 3aHOCUTLCA Bce paboTbl MO 06CAYXMBaHUIO 0060PyAOBaHUSA,
3anncu 06 oBHapYXEeHHbIX HEUMCMPABHOCTAX U HEMOAAAKaX, 3anucCbiBaTbCA BCE
paboune napameTpsbl.
Mepuoanueckoe O0OCAYXMBAHUE KOTAA AOAKHO OCYLLECTBAATLCA CAYy>XO6aMK
06CAYXMBAKOLLEN OPraHU3aLmi.
JAkecnayaTaumio U 0BCAYXMBAHME TOPEAOYHOro YCTPOMCTBA  OCYLLECTBAATb
COrAaCHO NpUAaraemMomn MHCTPYKLUMU.
B npouecce 3kcnAyatauuu KOTEA AOMKEH MOABEPratbCs CUCTEMATUUYECKOMY
OCMOTPY HE pexe OAHOro pasa B mecsl,. [pu 3ToM NpoBepAETca UCNPaBHOCTb U
COCTOSIHWE BCEX €r0 COOPOUHbBIX EAMHMUL.
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Mpn HEOOXOAUMOCTH NPOBOAUTL PETYAMPOBKY U MPOPUAAKTUUECKUIA PEMOHT.

3.3. YaaneHUue 3arpA3HeHUn ¢ NOBEPXHOCTEN ra30BO3AYLLHOIO KOHTypa.
AN AOCTUXEHUS 3KOHOMMWYHOW 3IKCNAyaTauMu, MPEAYNPEXAEHUS KOPPO3UU WU
NOBPEXAEHUN, HEOOXOAMMO PETYAAPHO MPOBOAUTb OUUCTKY MOBEPXHOCTEM OT
CaXW 1 3arpsA3HEHUM.
MNpu pabote KoTAa Ha rase - He pexe 1-ro pasa B rop, Ha AErkOM XWAKOM
TONAMBE - HE MeHee 2-X pa3 B rop, B 3aBUCUMMOCTM OT KauyecTBa TOMAMBaA W
PEXUMOB pPaboThI.
Kputepvem HeObBXOAMMOCTU YUCTKM MOTYT CAYXWUTb M3MEHEHMS Temmnepatypbl
YXOASALLUMX ABbIMOBbIX [A30B M YBEAMUYEHME COMPOTUBAEHUS Ta30BO3AYLLHOIO
KOHTYpa KOTAQ.
Mpn nNOBbIWEHMN TeMNepaTypbl YXOASLLIMX AbIMOBbIX razoB Ha 30-40°C no
CPaBHEHUIO C AAHHOM TemnepaTypon UUCTOro KoTAa (MpU OAHOM U TOW Xe
Harpyske) - HeobxoAMMO NPOBECTU OYUCTKY. ITO XE KacaeTcs U TOM CUTyaLmu,
KOrA@ COMPOTMBAEHWE B TpakKTe BO3PACTAET HACTOAbKO, YTO MOLLHOCTb
HarHeTatens Bo3ayxa (BEHTUAATOPA) CTAHOBUTCS HEAOCTATOUHOM.
Mpn OTKAOHEHUKN paboumx NapamMeTPoB KOTEA HEOOXOAMMO OCTaHOBUTb. CAepyeT
MPOKOHTPOAMPOBATb COCTOSIHUE MOBEPXHOCTEW HarpeBa W BbINOAHWUTb OUYMUCTKY
TONKK. BcA ckonuBLUAACA Ha CTEHKAX TOMKM U B KOHBEKTMBHOMW 4YacTW caxa W
rpsi3b AOAXKHbI ObITb YAQAEHbI CTAaAbHOM LLETKOW. AASI 3TOMO OTKPbITb MEPEAHIOHD
KPbILLKY KOTAQ, YAAAUTb U3 AbIMOrapHbIx Tpyb Typbyansatopbl. 3aTemM NPUCTYNUTb
K UUCTKE AbIMOTapHbIX TPY6. Mpn aToM U3 TPpyd BTOPOro Xoaa caxa nocTyrnaer B
AbIMOCOOPHYO Kamepy. ocAe KaXAOW UMCTKM HEOOXOAMMO YAAAWUTb Caxy M3
AbIMOCOOPHOM KaMepbl.
MocAe OUNCTKM CAEAYET BOCCTAHOBUTb MOAOXEHWE TypOyAn3aTopoB B Tpybax.

3.4. YpaAeHUe HaKumnu ¢ NoOBEepXHOCTEN HarpeBa BOAHOIO KOHTYpa.

BHUMAHMUE!

A5 n3bexaHus neperpesa XxapoBom Tpybbl (0COOEHHO B MECTE CTbiKa C MOBOPOTHOM
KaMepoK) He AOMyCKaTb HaAM4yMe LiAaMa Ha XapoBou Tpybe. KOHTPOAb XapoBOM
TPyObl OCYLLUECTBAAATb 4YEpE3 cmMoTpoBoM AWK Ay 80 wnam 4yepe3d narpybok Ansi
YCTaHOBKN KOAEKTOpA NMPEAOXPaHHUTEAbHbIX KAAnaHOB (AS KOTAOB 6€3 CMOTPOBOIro
AKOKa).

Cnocobbl XUMUUYECKOM OUYUCTKU OT HAKUNK ABAAKOTCA €AMHCTBEHHO BO3MOXHbIMMU
M 3OPEKTUBHOTO YAANEHUS OTAOXKEHWW C BHYTPEHHUX (MO BOAHOW CTOPOHE)
MOBEPXHOCTEM  OTOMUTEAbHOIO  KOHTypa  KOTAOB. CAOXHOCTb  cnocobos
3aKAOYAETCA B HEOOXOAMMOCTU yyeTa BO3AEUCTBUSA XMMMUUYECKUX PeareHToB Ha
MaTeprMan NOBEPXHOCTEM HarpeBa, MPOKAAAOK apMaTypbl, 1 B HEOOXOAMMOCTH
YTUAU3ALMM MPOAYKTOB XMMUUYECKON PeaKLIMK.
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HecmoTtpsa Ha 60AbLUOE YMCAO Pa3AMUYHBIX XMMUUYECKUX OYMUCTUTEAEN, BOAbLLAs
YacTb UX ABAAETCS KUCAOTAMMU, LLLEAOYAMMU, PACTBOPUTEASIMU U KOMMIAEKCOHAMM.
Hanbonee pacnpoCTpaHEHHbIM ABASIETCA METOA XMMMUUYECKOM OUYUCTKU C
MCMOAb30BAHUEM WHTMOMPOBAHHOMW COASIHOM KWUCAOTbl. Pexe AN KMCAOTHOM
OUYUCTKU NPUMEHSAIOT XPOMOBYH, OCHOPHYIO U AP. KUCAOTHI.

KUCAOTHAA OUYMCTKA ABASETCA BecbMa 3PPEKTUBHbIM CNOcoboM ypaNEHUS
Haknunu. OAHAKO 4acToro ee nNpPUMEeHeHWss Hapo m3beratb M3-3a BO3MOXHOM
KOPPO3NKU MeTaAAa. KUCAOTHYIHO OUYMCTKY OAHOIO WM TOFO Xe KOoTAoarperata
BO3MOXHO MPOBOAUTb He 6onee 10-12 pa3 (npu Temnepatype pactBopa 20-
30°C) 3a Becb nepuop 3akcrayataumn. C pocTtom TemnepaTypbl pacTBopa
3POEKTMBHOCTb YAAAEHUA OTAOXEHMW BO3PACTa€eT, HO NPU 3TOM TaKXe CWUABbHO
YCKOPSAETCA KOPPO3UA METANAA.

B cBA3KM ¢ 0COBEHHOCTAMM MNPOLECCOB XUMWYECKOM OUYUCTKKU, HEOOXOAMMOCTBIO
COOBAIOAEHUST MPABUA TEXHUKU 6E30MacHOCTH, 3aLUMTbl KOTAA OT KOPPO3WMK, a Takxke
OKPYXXaloLLEN CPeAbl OT HAPYLLEHUSA 3KOAOTUYECKUX HOPM, HEOBXOAMMO NPUBAEKATb
Ma  ounctkn  T1onbko  CIMEUMAAMBUPOBAHHBIE  OPTAHU3AUMW, umerowwme
paspelleHne (AMLEH3UIO) Ha BbIMOAHEHME YMOMSHYTbIX Pabor u obrapatoLme
HEOOXOAMMbBIMM TEXHOAOTUSIMU 1 060PYAOBAHMEM.

PaboTbl MO XMMUYECKON OUMUCTKE KOTAA AOAKHbI 3aBEPLIATLCS TMAPABANYECKUMMU
UCNbITAHUAMMU, AAS BbIIBAEHUSA HEMAOTHOCTEN, PAaHEE CKPbITbIX HAKMIMbIO.

3.5. OTKpbITUE, 3aKPbITUE NEPEAHEN KPbILLKMW.
MpY OTKPbLITUM NEPEAHEN KPbILLIKK:
1. AeMOHTMPOBATb FOPEAKY;
2. OcAabuTb KpbILKY NPU NOMOLLM raek No3.2 Ha WapHUpax (pUcyHok 11);
3. BbiBECTU M3 3aUENAEHMS LLUAPHUPbI HA OTKPbIBAEMOW CTOPOHE (pUCyHOK 11
BuA b);
4. OTKPbITb KPbILLIKY.

BHUMAHMUE!
PeryanpoBouHbiH BUHT (pucyHOK 11) no3.1 npeaHa3HayeH ANl PETYAUPOBKU BbICOTHI.

MNepea 3akpbiTUEM NEPEAHEN KPbILWKU MPOBEPUTb YNAOTHUTEABHbIW LIHYP (3) Ha
LLlEeAOCTHOCTb, CMasaTb OOATbl rpapuTO-MacCASHOM 3aMyAbcuen. ObecneumnTb
NMAGBHOE 3aKPbITUE KPbILWKK, 6e3 yaapoB. [MooUepeAHO 3aKpyTUTb KPEMEXHble
OOATbI M TaWkKuM C TakKMM pacyeToM, 4TOObl pacnpepereHMe Harpy3ku Ha
YNAOTHEHME KPbILLIKK ObIAO PABHOMEPHbIM.

3aKAOUNTEABHAA 3aTsXKa Kpenexa Mpou3BOAUTCH MOCAE TOro, Kak KoTeA
npopaboTaeT B TEUEHNE MOAyYaCa.

BHUMAHWE!

1. Kareropuuecku 3anpeLuaeTcs 3axAornbiBaTb C CUAOH OTKPBITYIO KPbILLKY, TaK Kak
3TO MOXET BbI3BaTb MOBPEXAEHUE 3aTsXKHbIX OOATOB U raek, a Tawke paspyLleHue
M30AALIMH KPbILLKU MAU YITAOTHEHMUS.
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2. PaBHOMEepHasi 3aTsXKa KPbILWKU CyLIEeCTBEHHO T[POAAUT BpeMs pabortbi
YIAOTHEHWH, MPEAOTBPATHT YTEYKU AbIMOBBIX ra30B.

3. Creayet nsberatb Upe3MEPHOM 3aTKKU KPENexXa KPbILLKH, TaK KaK 3T0 NMPUBEAET
K 3aKAMHUBAHMWIO U «yCTAAOCTU» YIIAOTHEHUS.

PucyHok 11. lNepeaHss KpblLlKa.

ITonoxeHue mapHUPOB ITonoxenue mapHUpoB
Ha CTOPOHE BpallleHUs Ha OTKPBIBAEMOH CTOPOHE
]

=

N

H O

3.6. PeMOHT KOTAQ.
Mpu opraHU3auUnmn PeMoHTa PEKOMEHAYETCA PYKOBOACTBOBATbLCA TPebOBaHUSAMM
pa3aena 20 CTO LIKTKU 10.018-2009.

BHUMAHMUE!
1. Pabotrbl N0 MPOBEAEHNIO KaKUX-AMOBO M3MEHEHMHW B KOHCTPYKLMMU KOTAA MAM
PEMOHTA B TEYEHUE T[aPaHTUMHOIO [epUoAa MOIYT BbIMOAHSATBCSI TOAbKO C
MUCbMEHHOro paspeLleHns U3roToBUTEAS.
2. PeMOHTHbIE paboTbl MOIYT BbIMOAHSITb TOABKO KBaAUPULIMPOBAHHbIE CMELUMAAUCTBI,
MpOLUEALUME COOTBETCTBYIOLLEE OOyyeHHMe U UMEKLUME pas3pelleHne Ha
M3roToBA€HUE UAU PEMOHT KOTAOB, MOABEAOMCTBEHHbIX opraHam PoctexHaa3opa PO.
3.6.1. ABapuiiHbI PEMOHT (C NOABAPKON 0OHAPYXXEHHbIX TEUEN).
Mpn HEBO3MOXXHOCTU AAUTEABHOIO BbIBOAA KOTAA M3 3KCMAyaTaLuMn B aBapUnHbIX
CAYYasiX MOXHO NPOBECTU BPEMEHHbIN (CPOUYHbINA) PEMOHT CAEAYOLLMM 06pa3oM:
-BbIBECTU KOTEA U3 PaboTbl, OTKAKOUUTb TOPEAKY U LMPKYASILIMOHHbIA HACOC;
-3aKpPbITb OCHOBHbIE 3aABUXKW KOTAA Ha BXOAE U BbIXOAE;
-OTKPbITb APEHAX AASl CAMBA BOAblI (CaMoOTeKOM). B KOTAe MOABASIETCA HU3KWUU
BaKyyM, NO3BOASAIOLLMK MPOBEAEHNE PEMOHTA C BOAOW.

3.6.2. I'nyweHue Tpy6bl.

Mpu ob6HapyXeHWU HENAOTHOCTEM (Teuu) B AbIMOrapHbix Tpybax Aonyckaetcs
BPEMEHHOE rAylieHne A0 8-10% oT obuiero Koanvectsa Tpyd AAHHOrO xopa C
3aMeHON AedeKTHbIXx Tpyb npu OAMxanwem NAAHOBO-NPEAYNnPEAUTEABHOM
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pemoHTe. [lOCKOAbKY AbiMOrapHbie Tpybbl paboTatoT Takke B KayecTBe
MPOAOAbHbIX CTSXKHbIX 9AEMEHTOB (aHKEPOB), MEPEA TAyLLEHUEM TPYObl CAeAyeT
NpPOBEPUTbL OTCYTCTBUE €€ pa3pyLlEeHMS N0 NONepPeyYHoOMY CEUYEHUIO.

[AyLLEHWE NPOBOAMTCA (CM. PUCYHOK 12) B CAEAYHOLLLEN NOCAEAOBATEABHOCTHU:
-BbIBECTU KOTEA U3 PabOThl, OTKAKOUUTb FOPEAKY U LIMPKYASILIMOHHbIA HACOC;
-OXAaAUTb KOTEA AO Temnepatypbl cTeHKkU Ao 20-30°C;

-06ecneunTb AOCTYN K MECTY MPEANOAAraeMoro PEMOHTa;

-ONnpeAenmTb AeDEKTHYIO TPYyOy;

-BbINOAHUTb 3AAEKTPOAOM (Aydllle MEXaHUUYECKMM CMOCOOOM) C OAHOM CTOPOHBI
ABa otBepcTua. MNpu aToM 0b6ecneynTb COXPaHHOCTb COCEAHMX TPYO;

-yCTaHOBWTb U NPUBAPUTb C ABYX CTOPOH TPYObl 3arAyLLIKM.

CBapouHbi maTepuan - anektpop YOHUU 13/55.0CT 5.9224-75.

KOHTPOAb LLIBOB OCYLLUECTBASIETCA BHELUHUM OCMOTPOM, W3MEPEHUSIMU U
rTMAPABAMYECKUMMW UCTIbITAHUAMMN.

PucyHoK 12. YctaHOBKa 3arAyLLKW.
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Jarnymka
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2 or5. D= 5..10 1T T Cr3en TOCT 14637-89
BHUMAHMUE!

1. YcraHOBKa 3arAylleK Ha Tpybbl SIBASIETCA BPEMEHHbIM MEPOINPUATUEM U TPYObI
CAEAYET 3aMEHUTb KaK MOXHO ObICTpee.

2. C 3arnyweHHbIMn Tpybamu pacteT CONMPOTUBAEHNE ra30BO3AYLLHOIO TpakTa KOTAA.
CreayeT npoBeCTU AOMOAHUTEAbHbIE HaAAAOYHbIE WCMbITAHUA WU YAAAWUTb, €CAU
TpEebyeTcs, yactb TypbyAU3aTOPOB.

3.6.3. 3ameHa Tpybbi.
Mepea npoBeAeHUEM 3aMeHbl TENAOOOMEHHOM AbIMOrapHoM Tpybbl HEOHX0AMMO
NMOArOTOBUTb MPOEM B CTEHE KOTEAbHOW AAS 3aBOAKM HOBOMW TpyObl. 3atem
ra3oBOM PE3KON (Aydlle MexaHUYeCKUM cnocobom) OTCOEAUMHUTb CBapPHbIE LBbI
N U3BAEUYb AEPEKTHYHO TPyby co cBoero mecta. MecTto yCTaHOBKM HOBOW TpyObl
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3.7.

MOAFOTOBUTb LUAMPOBAHMEM C PA3AEAKON KPOMOK MOA CBapKy; Tpyby yCTaHOBUTb
B3aMeH AePEKTHOM U NPUBAPUTL K TOPLAM (TPYOHbIM AOCKaM).

CBapouHbiM MmaTepuan - anektpop YOHNN 13/55.0CT 5.9224-75.

KOHTPOAb  LLUBOB OCYLLECTBUTb BHELWHWM OCMOTPOM, W3MEPEHUSIMU U
TMAPABAUYECKUMU UCTIbITAHUSIMUA.

3.6.4. PEMOHT TENAOU3OAALNU NEPEAHEN KPbILLKM.

PEMOHT  TENAOM3OAALMU  NEPEAHEN  KPbIWKKW  MPOBOAUTCA  NEPCOHAAOM
9KCMNAyaTUpPYOLLEN opraHM3auuun. Boibop cnocoboB 1 MateprManoB AN PEMOHTA
3aBUCUT OT BUAA NPUMEHSAEMOMN B AAHHOM KOTAE TEMAOUIOASALINMN.

B cBA3KM ¢ Tem, uto paboTbl MO YAYULLUEHUIO CBOWCTB TEMAOU3OAALMU BEAYTCH
NOCTOAHHO, NepeA PEMOHTOM 3aMpPOCUTb Y 3aBOAA-U3rOTOBUTEASS PEKOMEHAALUN
MO PEMOHTY.

Mepbl 6e30nacHOCTH

OTBETCTBEHHOCTb 3a COOAIOAEHWE Mep 6e30MacHOCTM MPU 3KCNAyaTaUuuKn KOTAQ, a
TaKXe AOMYCK K €ero OOCAyXMBaHWIO BO3AAraetcs Ha AUL, Ha3HayaembixX
NPUKa30M NO OpraHn3aLmm B yCTAaHOBAEHHOM NOPSIAKE.

Mpu 06CAyXMBAHMM KOTAG CAEAYET COBAOAATL TpeboBaHMUA aencTBYOLMX HTA:

- MNpaBuna ycTponctBa M 6e3onacHOM 3KCNAyaTaUMM MNapPoOBbIX KOTAOB C
AaBAeHMeM napa He boaee 0,07 MMa (0,7 krc/cm2), BOAOTPENHbIX KOTAOB U
BOAOMOAOrpeEBATENEN C TEMMEPATYPOU HarpeBa BOAbI He Bbille 388 K (115°C);

- OHM «MpaBuA He30NaCHOCTU ceTelr ra3opacnpPeAeneHns U ra3onoTpedbAeHUs»;

- TunoBas WHCTPYKUMSS No 6e30MacHOMYy BEAEHWIO PaboT AAA MEepPCOHaAa
koTeAbHOM, PA 10-319-99;

- MpaBuaa TeXHMKUM OE30MACHOCTM MPU  IKCNAyaTaALMK  IANEKTPOYCTAHOBOK
notpebutenen.

SAIMPELUAETCAH:

- NMOANUTBLIBATb KOTEA MAW TEMAOCETb MPU YyTEUKE BOAbI AO MOAHOIO OCTbIBAHUS
MOBEPXHOCTEN HArpeBa 1 YCTPaHEHUS MPUYMHbBI YTEUKM BOABI;

- KCMAYaTMPOBATb KOTEA NPU OTCYTCTBUU UAN HEUCMPABHOCTM 3a3EMAEHUS;

- 3KCNAyaTMpOBaTb KOTEA MNPM YTeUKe Tras3a B TOPEeAKe U TMOABOAALLEM
ra3onpoBOAE;

- 3KCNAyaTUPOBaTb KOTEA NMPU HEUCMPABHOCTU KOMMAEKTYHOLLLErO 060pyAOBaHMSA,
KOHTPOAbHO-U3MEPUTEABHbIX MPUOOPOB;

- BKCMAYaTMPOBATb KOTEA NPU TOALLMHE HAKnNK 6onee 0,5 mm;

- NoAMUTbIBaTb CUCTEMY BOAOWM, KayeCTBO KOTOPOWM He COOTBETCTBYET
TpeboBaHUAM HacToALLErO PyKOBOACTBA;

- OCTaBAATb paboTatoLLMii KOTEA Ha AAUTEABHOE BpeMs 6e3 NnpucmoTpa;

- yCTpauBaTb BO3AE KOTAA Cropaemble OrpaxAeHus, MPOU3BOAUTb PEMOHTHbIE
paboTbl Ha paboTaloleM KOTAE, XPaHWUTb Ha MNAOLLAAKE OOCAYXMBaAHUA KOTAA
roptoume, cMa30ouHble U OBTUPOUHbIE MaTePUaAbl, 3arPOMOXAATb MPOXOA;

- nepeobopyAoBaTh KOTEA HA MAPOBOM PEXUM;
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- MPOU3BOAUTb POIXKUI KOTAA NMPU HAXOXAEHUU AHOAEN B 30HE CMOTPOBOIO AOKA;

- NPOU3BOAUTbL PO3XUT 6e3 NpeABapUTEAbHOM MPOAYBKM;

- 3KCMAyaTMpoBaTb KOTEA C HEOTPEryAUPOBaHHOW TOPEAKOM U C TOPEAKOMH,
pabounii AManas3oH KOTOPOW MNpPeBblaAeT HOMWHAAbHYHO MPOU3BOAUTEABHOCTb
KOTAQ;

- NOAb30BATbCA MNPU OCMOTPE W PEMOHTE KOTAA MEPEHOCHOU INEKTPUYECKOM
AAMMOYKOW HanpsxxeHnem cabie 12 B;

- NPOU3BOANTL CBaApPOUHble paboTbl BO BpeMs paboTbl KOTAQ;

- MPOU3BOANUTb PO3XKMI TOPEAKU C HEUCMPABHOM aBTOMATUKOM, Ha KOTAe 6e3 BOAbI
B BOASSHOM KOHTYpE.

BHUMAHWE!

1. OcmoOTp, YUCTKY M PEMOHT KOTAA pas3peLlaeTcs MPOU3BOAUTb TOAbKO pU
OTKAIOYUEHUU KOTAQ 10 BOAE, TOMAUBY U IAEKTPOIHEPIUMH.

2. 3aABUXKW W BEHTUAM C PYYHbIM YrnpaBAEHUEM HEOOXOAUMO OTKpbIBaTb M
3aKpblBaTb BPYy4YHyro, 6€3 MPUMEHEHUS PblyaroB 1 yAapPHbIX MHCTPYMEHTOB.

4. YKASAHUA NO NPUMEHEHHUIO

4.1. Pa3melleHMe M yCTaHOBKA KOTAOB W BCMOMOraTeAbHOro 060pyAOBaHMSA
AONKHBI cooTBeTcTtBoBaTh Cll 89.13330 «KoTeAbHble ycTaHOBKW», CaHUTAPHbIM
HOopMaM, yTBepXAeHHbIM [occtpoem PO, TOCT 12.1.004 (CCBT «loxapHas
6e3onacHocTtb»), FOCT 12.1.005 (CCBT «0bwme CcaHUTapPHO-TUIMEHUYECKHE
TpeboBaHMA K  BO3AyXy pabouen  30HbI»), [OCT 12.1.010 (CCBT
«B3pbiBOOE30NACHOCTL?).
4.2. KOTAbI AOMyCKaeTcsa UCMOAb30BaTb B CUCTEMAx OTOMAEHUS C HOMUHAAbHbIM
nepenaaom temnepartyp 95-70°C.
4.3. Pabouee paBAeHWE BOAbl Ha BbIXOAE M3 KOTAA MPWU TemnepaTtype BOAbl Ha
BbiIxoae 95 ° C AOAXHO cocTaBAATb He meHee 0,15 MIlla (1,5 krc/cm?2).
4.4, Pabota KOTA@ C HOMMWHAAbHbIMW TEMAOMPOUIBOAUTEABHOCTBIO U KIIA,
coraacHo tabauue 1, obecneunBaetcs Npu COBAIOAEHUN CAEAYHOLLIMX YCAOBUIA:
-UCMOAb30BaHWE PacyeTHOro TONAMBa;
-HOMWHaAbHbIM PACXOA BOAbI YEPES KOTEA.

4.5. BHUMAHUE!

Kateropnyecku 3anpeLLaeTtcsi HernoCpPeACTBEHHbIN BOA03abop M3 TENAOBOH CETH.
4.6. 3anpeLlaetca Bpeska TpybonpoBoAa NOAMUTKU — XOAOAHOM BOAbI B 06paTHyO
AMHUIO HEMNOCPEACTBEHHO Y CaMOro KoTAa. Bpe3ka AOAKHA HaxOAUTbCA Ha
06paTHOM AUHUK He BAanxe 2...3 M OT KOTAA.
4.7. Temnepatypa obpaTtHOM BOAblI HA BXOAE B KOTEA AOAKHA ObITb HE HUxXe 60 °C.
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5. TAPAHTUU U3TOTOBUTEANA

5.1. TlpeanpuUsaTUE-U3rOTOBUTEAb  FapaHTUPyeT  WU3rOTOBAEHWE  KOTAA B
COOTBETCTBUM € TpeboBaHmamun TY 25.21.12-022-43487320-2024 wu
6e3onacHyr0  3KCMAyaTaumilo  Npu COOAOAEHMM  YCAOBUM  XPaHEHUS,
TPaAHCNOPTUPOBAHUSA, MOHTaxa, NyCKOHaAaAKU, U3AOXEHHbIX B PYKOBOACTBE MO
9KCMNAyaTaluMn Ha KOTeA, a Takxe «[1paBUA TEXHUUYECKOW aKCMAyaTauum TENAOBbIX
SHEPreTMYeckmnx yctaHoBOK», «[TIpaBUA YCTpOMCTBaA M BE30MacHON 3KCNAyaTauuu
MapoBblXx KOTAOB C AaBAeHMEM napa He 6oaee 0,07 MMa (0,7krc/cm?2),
BOAOIPENHbIX KOTAOB M BOAOMOAOIrpPEBATEAEN C TEMMNEPATYPOM HarpeBa BOAbI HE
Bbilwe 388 K (115°C)», CIN 89.13330 «KoteAbHble yctaHoBKkW», TOCT 30735, TP
TC 010/2011, TPTC 016/2011, TP TC 032/2013.

5.2. lapaHTUWHbIK CPOK 3KchAyaTauuu - 18 mecaueB CO AHS BBOAA B
3KCMNAyaTaumto, HO He Bonee 24 MecALEB CO AHS OTIPY3KM.

fapaHTMA  NPeAnpPUSATUS-U3FOTOBUTEA KOTAQ HE  pacnpocTpaHseTca Ha
TArOAYTbEBbIE MalUWHbI, 3anopHyo apmarypy, KU, pacxoaHble mMaTtepuransl.

5.3. Pabotbl MO yCOBEPLIEHCTBOBAHUID KOTAOB MPOAOAXKAKOTCA, MNO3TOMY
NoCTaBASiEMble KOTAbl MOIYT WUMETb HEKOTOPblE KOHCTPYKTUBHbIE OTAMUMA OT
OMUCaHHbIX B HACTOALLEM PYKOBOACTBE.

6. XPAHEHUE N KOHCEPBALUA

6.1. KOTABbI AONKHbBI XPaHUTBLCH B CYyXMX 3aKPbITbIX MOMELLEHUAX NPU TEMMepaType
He Hxe 0°C n He Bbiwe 50°C. AAS NpeAoTBpaLLEHUA 0O6pa30BaHNA KOHAEHCATa
Ha Kopryce KOTAa [OCAe AOCTaBKM Ha MECTO XpaHeHWA UWAU  MOHTaxa
HEOOXOAMMO YAQAUTb TPAHCMOPTUPOBOUHYHO MAEHKY C HapyXHOW OOMypOBKM
KOTAQ.

MNpu AAMTEABHOM XpPaHEeHWW B TEMNAbIX MOMELLEHUAX MOMECTUTb B TOMKY KOTAA W
ra3oxoA BAArornorAOTUTEAU (YepPe3 AHOUKK, NEPEAHIOK KPbILLKY), 3aKPbITb ra30X0A
M OTBEPCTME AAA YCTAHOBKWM ropeAku. C BOAHOW CTOPOHblI KOTA@ MOMECTUTb
BAQromnorAOTUTEAM 4Yepe3 CMOTPOBOM AOK MAM  MPOMbIBOYHbIA  NATPYOOK.
MaTpybKn BXxOAQ/BbIXOAA BOAbI U CAMB AOAXHbBI ObITb 3aKpbiTbl. CHapyXu kopmnyc
KOTA@ 3aKpblITb OT MbIAM NAPONPONYyCKatOLLEN NAEHKOMN.

6.2. B T1ex cayyasx, Korpa 3aka3uuMK OCYLLECTBASET XpaHEHWE KOTAOB B
MOMELLEHUAX WMAM Ha OTKPbITOM TMAOLLAAKE MNOA HaBecoOM MNpuv MUHYCOBOMW
TemnepaType, HaAnuMe BOAbl B KOTAE He AonycTMMO. lAolaaka AOAKHa ObiTb
OuMllieHa OT cHera W Abpa. [1OA KaXAblM KOTEA AOAXKHbI ObiTb  YAOXEHDI
AEPEBSAHHbIE NOAKAAAKU ceueHrneM He MeHee 100x100 mm. ObecneunTtb 3aLLUmTy
BHELLUHEN OOMYpPOBKM U pPe3bOOBbLIX COEAMHEHUM OT aTMOCHEPHbIX OCAAKOB.
BbINOAHUTL MePONPUATUA NO 3aLUUTE BHYTPEHHErO NPOCTPAHCTBA KOTAA.

6.3. TlocAe BbINOAHEHUA MYCKOHAAAAOUHbIX PabOT, €CAM KOTAblI MO KaKMM-AMOO
NpUYMHaAM He yyacTByloT B paboTe, BbINOAHAETCS KOHcepBauusa. KoHcepBaums
HeobxoAMMa AASI MPEAOTBPALLEHMA Npouecca Koppo3uu. KoHcepBaLua KOTAOB
MOXET OblTb NPOM3BEAEHA AOObIM M3 YETbIPEX METOAOB: MOKPbIM, CyXWM,
ra3oBbIM, METOAOM M3ObITOYHOIO AQBAEHMUS.
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Mepep  KOHcepBaUMEW  KOTA@  HEOOXOAMMO  MPOBECTM  CAEAyHOLLME
NPeABapPUTEAbHbIE MEPOMNPUATUSA:

a) YCTAHOBUTb 3arAyllKKM Ha Natpybku BXOAQ/BbIXOAA BOAbI, APEHAXHbIX AMHUAX
KOTAQ;

6) CAUTb BOAY M3 KOTAS;

B) NP HEOOXOAMMOCTU OYUCTUTb BHYTPEHHIOIO NMOBEPXHOCTb KOTAQ.

Mpn KoHCEpBaLMKU KOTAOB MOKPbIM METOAOM KOTAbl 3aMOAHSAIOTCA PACTBOPOM
MHIMOUTOPA KOPPO3UK, 00pas3yroWUM 3ALUUTHYIO TMAEHKY Ha BHYTPEHHMX
NMOBEPXHOCTAX HarpeBa, KOTopasi NPENATCTBYET NPOHUKHOBEHUIO KUCAOPOAQ.

Mpun CyxoM METOAE U3 KOTAOB YAAASIETCS BOAQ, @ BHYTPU KOTAQ CO CTOPOHbI ra30B
M BOAbI YCTAHABAMBAKOTCS EMKOCTU U3 HEPXXaBEKLLEN CTaAn (NAACTUKA), KOTOPbIE
3aNOAHAIOTCA  BAArOnoOrAOTUTEASIMU  (XAOPUCTbIM  KaAbLUMM  3EPHUCTBIA  UAK
HeralueHasn U3BeCTb). [TOCAe 3TOro KOTAbI MOABEPratoTCA repMeTU3aLmu.

[a30Bbli METOA NPEANOAAraeT 3anoAHEHNE KOTAOB AHOObIM MHEPTHbBIM ra3oM, UTO
TaKXe NPeAOTBPALLAET KOPPO3UIHO.

Mpu mMeTope WM3OBLITOYHOrO AABAEHWSA KOTAbI 3AMOAHAKOTCA MOATOTOBAEHHOM
BOAOM, BbIMOAHAKTCA MEPOMNPUATUA MO NMOAHOMY YAAQAEHUIO BO3AyXa M3 KOTAA U
co3paetcs M3ObITOUHOE AaBAEHME. AAHHbIM METOA MPUMEHSIETCA Ha CPOK He
6onee 30 pHEN.

Mpn AAMTEABHOM XPaHEHWU KOTAOB 00S13aTEAbHO BbINOAHATH NEPEKOHCEPBALMIO
He MeHee 1 pa3a B rop B 3aBUCUMOCTH OT YCAOBUI XPaHEHMUS.

7. YTUAU3ALUUA

KoTAbl, BbipaboTaBLUME CBOM Pecypc, MOAAEXAT cAayve B MyHKTbl BTOPCbIPbS B
COOTBETCTBUU C UX MPaBUAAMM.
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