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M0 KCIVIyaTauuu Tpy6onporoaoB napa u ropsdeit soast TIC

Paspa6oTaHo: JlenapTaMeHTOM TEXHHYECKOTrO ayauTa M reHepajbHoi MHcnekuud KoprnopaTuBHOro
neutpa OAO PAO «E3C Poccum»; Qunuanom OAO «MmkeHeprwiit Llentp EOC» - «DPHPMA
OPI'POCy»; «Hay4HO-NPOU3BOACTBEHHBIM 00beAMHEHHEM «lIeHTpanbHEIA Hay4HO-MCCIENOBATENBCKHI
HHCTHTYT TEXHOIOruM MauuHocTpoeHus» (OAO «HITO ITHUUTMAILy).

Hcnonnurenu: M.IO. JIsBoB, A.A. Auapees, A.B. ITonos, B./. utames, B.H. Cxopo6orarsix.

Yreepxaeno: UnenoMm Ilpaenenus, Texmmdaeckum nupexropoM OAO PAO «ED3C Poccum» B.9.
Baitsuxepom 31.07.2007.

Beenenne

B TumnosoM PyxoBoacTee (manee PykoBoacTBO) mo 3kcIuryaTaluy TpyOONpPOBOXOB mapa M ropsdeit
Bombl TOC mpuBeaeHb! TpeGOBaHMA TEXHHYECKOTO M OPraHU3aLHMOHHOIO XapaKTepa, HalmpaBleHHbIE Ha
obecneuenue GezomacHOM M 3¢dEeKTHBHOM 3KCILTyaTaluH TPYyGONPOBONOB TEILIOBBIX DIEKTPHYECKHX
CTaHLMHA.

PyKOBOACTBO IpEJHA3HAYeHO LA MPUMEHEHWS OPraHU3aLMAMHM, BBINONHAOIIMMH paGoThl IO
IKCILTyaTalHH, TEXHHYEeCKOMY OOCTYyXHBAHMIO, Hajaflke M pPEMOHTY 0OOpYyJOBaHHA TEILIOBBIX
JJIEKTPHYECKHMX CTaHLIMIA.

1. O6nacTh npUMeHEeHHA
1.1. PykoBoacTBO pacmpocTpaHseTcs Ha rniaBHele TpyGomposoasr (kox OKIT 31 1311, 31 1312)

TEIUIOBLIX JJICKTPHYECKHX CTaHIMM, BKIOYat Tpybomposoabt I u II kaTeropuu B COOTBETCTBHH C
TIPUBEICHHOM HIDKe KiaccHbuKauueii.

Tabnuua 1
Kareropus Foymna Pa6ouune napameTph! cpesbl
Tpy6ONpOBOJOB Py Temneparypa (°C) Jaenenue, MIa (krc/cM”)
I 1 Bonee 560 He orpanmieHo
2 Bosnee 520 no 560 He orpanudeHo
3 Bosee 450 o 520 He orpasmndedo
4 o 450 Bonee 8.0 (80)
I 1 Bonee 350 no 450 o 8.0 (80)
2 Jlo 350 Bonee 4.0 (40) no 8.0 (80)

1.2. PyxkoBOACTBO YyCTaHaBJMBACT IIOPAAOK, NpaBWIa M TEXHHYECKHE IIOKa3aTeNu OpraHHU3aLM{
3¢ deKTUBHON 3KCILTyaTallil 060pyJOBAHUA TEIUIOBLIX BAEKTPUUECKHX CTAHLMI NMPH OGECreueHuu ero
HaJEeXHOCTH U 6€30MacHOCTH.

1.3. PykoBOACTBO onpeneiseT METOAMYECKYIO OCHOBY, a TaKXe MHHUMAIbHO HeoOXoxumble
TEXHWYECKHE M OpraHu3alMOHHBIE TPeGOBaHMA MpH pa3paboTKe NPOM3BOACTBEHHBIX WHCTPYKLM MIs
KOHKPETHOIr0 060pyJ0BaHHUA TEIUTOBBIX 3JIEKTPHYECKUX CTaHLUH.

14. C BoixogoM Hacrtosiero PykoBOICTBAa yTpauuBaeT cHiy <«THMOBas MHCTpYKUMA IO
3KCIUTyaTalUH TpyGOnpoBOIOB TEIUIOBBIX dneKkTpocTanuui (PJ] 34.39.503-89).




2. O6o3Ha4YeHHs ¥ COKPALLeHUS

B HacrosmeM PykoBoacTBe npuMeHEHE! cieqytomue 0603HaYeHUA ¥ COKPAIECHUA:

2.1. BPOV: BrictpopeiicTRyionas pexyKIMOHHO-0XNaJUTEILHAs YCTAHOBKA.

2.2, BTO: BoccraHoBurenbHas TepMecKas o6paborka.

2.3. I'TI3: I'naBHas napoBas 3aJBHKKA.

2.4. 'N: T'nppaBnndeckoe UCTIBLITAaHHE.

2.5. U: Unctpykums.

2.6. UITY: MMty msCHO-NIpeIOXpaHUTEIIEHOE YCTPOCTBO.

2.7. MP: Metoamdecke peKOMEHIALMH.

2.8. MY: Metonnueckue yka3anms.

2.9. HT/I: HopMaTHBHO-TEXHHYECKHUI{ JOKYMEHT.

2.10. OIIC: OnopHo-nogBeCHAaA CCTEMa KpervieHuit Tpybonposoza.

2.11. I1B: TIpaBuna 6€30naCHOCTH.

2.12. TIBJT: TTomorpeBareib BHICOKOTO JaBACHHA.

2.13. T13K: [IpenoxpaBMTenbHBIHA 3aNOpHBIN KiamNaH;

2.14. TIK: IIpexoxpaHuTebHBI KIalaH.

2.15. POY: PexyKIMOHHO-0XJIaANTEIIbHAS YCTAHOBKA.

2.16. P/1: PyxoBoaa1uit AOKYMEHT.

2.17. Pocrexnanzop: ®emepanbHas ciyx6a N0 IKONOTHIECKOMY, TEXHONOTMIECKOMY U aTOMHOMY
Haa30py.

2.18. PTM: PykoBoasAmuii TEXHHYECKHI1 MaTepHaJl.

2.19. CO: Crangapt OpraHmsalyH.

2.20. CPM: C6opHMK pyKOBOIALIMX MATCPHATOB.

2.21. TH: TunoBas HHCTPYKIIMA.

2.22. P: TunoBoe pyKOBOICTBO.

2.23. TOC: TemnoBas 3MeKTpUYICCKasd CTaHIMA.

2.24. I1;: Lupxynsp.

2.25. d,: YcnoBHbIi qyaMeTp.

2.26. gon: JomycTHMAs CKOPOCTH HpOrpeBa TpyGonpoBoa.
3. Opranunsauus 3KCIJIyaTaluu Tpy6onposoaos

3.1. PyxoBOACTBO OpraHM3auMK-BIaesbla, OCYECTBIMOMEH SKCILTyaTalmio Tpy6onpoBoaa, HeceT
OTBETCTBEHHOCTh 3a 6e30macHyro 3KCILTyaTalio TpyOompoBona, KOHTpOJb 3a ero paboroii, 3a
CBOEBPEMEHHOCTh M KaY€CTBO MPOBEJCHHA PEBU3UM M PEMOHTA, a TAKKE 33 COIIACOBAHUE C ABTOPOM
MPOEKTa H3MEHEeHH M, BHOCUMBIX B TPYOOMpPOBOA K €70 MPOEKTHYIO JOKYMEHTALHIO.

PykoBOACTBO oOpraHusalii - BIameibla HOMKHO obecreduBaTh colepxaHue TpyGompoBona B
HCTIPaBHOM COCTOSHUM H 0e30NacHBIE YCIOBHS €T0 SKCIUTYATALMH.

B 3THX LiensAx BIafenbiy Heo0X0aMMo:

- Ha3HaYMTh OTBETCTBEHHOTO 3a HCMPaBHOE COCTOsIHHUE U 6€30MacHyI0 IKCILTyaTalMIo TpYGOpoBOAOB
U3 4MCNA HIDKEHEPHO-TEXHWIECKMX PabOTHHKOB, NPOMICANIMX IPOBEPKY 3HAHMHA B YCTaHOBJIECHHOM
HOPAIKE;

o6ecTIeduTh HWHKEHEPHO-TEXHHIECKHX pPabOTHUKOB JAEHCTBYIOUIEH HOPMAaTHBHO-TEXHHIECKOH
IDOKyMEHTalluelf, MNpaBWIaMH M PpYKOBOIAIMMMH YKa3aHHAMHM 1O 0e€30macHOM 3KCIUTyaTaluH
Tpy6OIpOBOAOB;

- Ha3HAYUTh HEOOXOMKUMOE KONMYECTBO JHIL 00CTYKHBAIOIIET0 EpCoHana, 06y4€HHOTO H HMEIOLIEro
YAOCTOBEPEHHE Ha PaBo 06CITyKHUBaHHA TPYyO6ONPOBOROB;

- pa3paboTaTh M YTBEPAUTH HHCTPYKUHIO I IEPCOHANA, 06CTy)KUBAIOLIETO TPYOOMPOBOABI;

- YCTAHOBHTb TAaKOW MOPAZOK, MPH KOTOPOM MEPCOHAN, Ha KOTOpbIH BO3IOKEHB! OGA3aHHOCTH [0
06CITyXHBaHKMIO TPYGOIIPOBOOB, BEN TIIaTeNbHOE HAGIIONECHHE 33 MOPYYEHHBIM €My 060pyAOBaHHEM
MyTEM OCMOTPOB, POBEPOK HCIIPABHOCTH JACHCTBHA apMaTyphl, KOHTPOIbHO-H3MEPHUTENBHEIX MPHOOPOB
U TIPEeIOXPaHHUTENbHBIX YCTPOMCTB; WA 3alMCH PE3yJbTaTOB OCMOTPOB M MPOBEPOK JOJLKEH BECTHChH
OMePaTUBHBIH JKypHAIT,

- YCTaHOBUTH MOPANOK H 00eCmeyuTs NEPHOAMIHOCTE IPOBEPKH 3HAHUA DPYKOBOAAMMMH H
HH)KEHEPHO-TEXHUYECKUMH paGOTHYKaMHU NMPaBUI, HOPM U MHCTPYKIIMIA 110 TEXHHKE 6€3011aCHOCTH;

- OPraHX30BaTh IEPHOAHMIECKYIO NIPOBEPKY 3HAHHI EPCOHAIOM HHCTPYKIIHMH;



- ofecmeuTb HEYKOCHHTENbHOE  BLINOJHEHME  WHXKECHEPHO-TEXHUYECKMMH  pabOTHHKAMU
YCTaHOBNEHHBLIX MPABIJI, @ OOCITY>)KHBAIOIUM NEPCOHANIOM - HHCTPYKLMIA.

3.2. OTBEeTCTBEHHOCTh 33 HMCIPAaBHOE COCTOAHME H 6e30MmacHyI0 SKCIUTYyaTalMio TpyOOIpOBONOB
BO3JIAraeTcsi Ha PYKOBOJAIIEro pabGOTHHKA, HA3HAYECHHOTO MPHKA30M IO MPEANPUATHIO, KOTOPOMY
HENOCPEACTBEHHO MOMYHHEH NIEPCOHAN, 00CTY)KHBAIOIIHH TPy GOIPOBOIEL.

3.3. OTBeTCTBEHHBIM 32 HCTIPAaBHOE COCTOAHHE U 6€30MacHYI0 IKCILTYaTalHIo TPYO6onpoBoaoB 00s3aH:

- NOMyCKaTh K 00CITY)XKMBAHHIO TPYOONPOBOAOB TOMBKO 00YUeHHBIH U ATTECTOBAHHLIHA NEPCOHAT;

- CBOEBpEMEHHO H3BELIaTh KOMHCCHMIO MO IEPHOAMYMECKOH M BHEOYEPEAHOW NpOBEpKE 3HAHHH O
MPEACTOAMMX ITPOBEpKaX ¥ ofecneynBaTh ABKY NepcoHaa i MPOBEPKH 3HAHHH,

- ofecnedrBaTh O0GCTY KHBAIOMMI NEPCOHAN NPOU3BOACTBEHHBIMM HHCTPYKLIHMAMHY;

- ofecmeyuBaTh NPOXOXAEHHWE OOGCIY)KHBAIOMMM MEPCOHANOM IEPHOAMYECKHX MERULIMHCKHX
OCBHAETEJILCTBOBAHHIA,

- obecriedBaTh BeNeHHE M XpaHEeHHE TEXHMYECKOM MOKYMEHTALlM{ IO JKCILTyaTAllMH W PEMOHTY
TpyGOIpOBOXOB (NaclOpT, ONEPAaTHBHBIA M PEMOHTHBIN JKYpHAJBI, KYPHAT KOHTPOJBHBIX IOBEPOK
MaHOMETPOB H JIp.);

- ©XeHeBHO B paGoune AHU MMPOBEPATH 3aIMCH B CMEHHOM XKyPHaJIe ¥ PaCIIMChIBATHCSA B HEM;

- BBIIaBaTh ITMCBMEHHOE PACIOpsDKEHHE Ha IycK TpyOompoBonoB B paboTy mocne INpPOBEPKH
TOTOBHOCTH K 3KCIUTyaTalMy M OpraHM3almMy ux 060)’1’}’)](1/138.!{14)[;

- obecreynBaTh KaxIpiii TpyOONpOBOA, BBEAEHHBINA B JKCILTyaTalMIO, TabJMYKaMM M HaIIHCIMH,
NpexyCMOTpeHHbIMH LI 7.5 [1];

- IOMyCKaTh K 3KCIUTyaTallid TPyOONpOBOIbI, COOTBETCTBYIOUIHE TPeOOBAHMAM IPOMBINUIEHHOM
6ezomacHOCTH;

- OpPraHM3OBHIBAaTh CBOCBPEMECHHYIO IIOArOTOBKY K TEXHHUYECKHM OCBHIOCTEJILCTBOBAHHUAM
TpyOOTIPOBOZOB,  3apErMCTPHPOBAaHHBIX B  oOpraHax PocrexHagsopa M y4acTBOBarb B
OCBUJIETENLCTBOBAHIAX;

- IPOBOAMTH TEXHHIECKOE OCBHUIETENLCTBOBAHHE TPYGONMPOBOJOB;

- IPOBOUTE HAPYXKHBIH OCMOTP TPY6OIpOoBOIOB (B MpoLiecce paboThI) - He pexe OXHOTo pa3a B IO,

- o6ecTieqHBaThL BEIBOA TPYOOIIPOBOIOB B PEMOHT B COOTBETCTBHH C IPadMKOM PEMOHTOB;

- y4JacTBOBaTb B 0GCNIeOBaHHAX, NPOBOJMMBIX TEPPHTOPHANBHBIMH OpraHaMH PocTexHamsopa, H
BBITIOTHATE NPEANMCAHUA, BEIAABAEMBIE 0 PE3YNILTATAM 06CIeTOBAHMIL;

- MpOBOAMTb MHCTPYKTaX M IPOTHBOABAPHIHBIE TPEHHPOBKH C IIEPCOHANIOM, OOCIY)KHBAIOLIUM
TpyGOTIPOBOILL;

- YCTaHaBIMBATh NOPAJOK MPUEMKH U CIAYH CMEHBI 00CITY)KHUBAIOMUM TPYOOIIPOBOIE! MEPCOHANOM;

- ofecrneuuBaTh YCTPAHCHHE BBHIABIECHHBIX BO BpEMA TEXHHYECKONO OCBHAETENHCTBOBAHMA MWIM
AHarHOCTHPOBAHHS HEHCTIPaBHOCTEH W AeeKToB J0 Mycka TpyOGONpOBOAa B IKCILTYaTALIMIO.

3.4. K obcrmyxuBaHmo TpyGONpOBOIOB MOTYT ObITh AONMYIIEHBI JMNa, oGy4eHHbIE MO MpOrpaMMe,
COTJIACOBAHHOH B YCTaHOBJICHHOM MOpAAKE, MMEIOMME YAOCTOBEPEHHE Ha MPaBO OGCITY)KUBaHHA
TpyOONpPOBOAOB M 3HAIOMMNE HHCTPYKIWY N0 MX 3KCIUTyaTal|y.

3.5. IToaroToBka nepconana, 3aHATOrO KCIUTyaTauueii TpyGonpoBoaa A0/KHA GBITh OPraHH30BaHa B
COOTBETCTBHH C [2].

3.6. BaxneHmmM BHAOM NOATOTOBKH ONEPAaTMBHOTO MEPCOHANA ABJIAIOTCA NPOTHBOABAapHiTHbIE
TpeHHMpOBKH. OnepaTuBHbIii nepcoHan TOC J0/DkeH YyIacTBOBATh B POTHBOABAPHIHBIX TPEHHPOBKAX He
pexe OJHOro pa3a B KBapTall.

3.7. ina TpyOONIPOBONOB M apMaTyphl MPOEKTHOM OpraHuzandell yCTaHaBNHMBAETCS pacueTHBIN CPOK
aKCIUTyaTaimH. 3Ta HHpOpMAIMA AODKHA GBITh OTPaKeHa B NPOCKTHOM NOKYMEHTAlMM M BHECEHA B
facmopT TpyOonpososa. DKCIuTyaTalys TpyOonpoBoaoB, oTpaboTaBmIMX HA3HAYCHHBIN WIK pacyeTHBIH
CPOK CTy>6bl, OITyCKAacTCs MPH NOMy4eHUH pa3peicHIs B YCTAHOBJICHHOM HOpsIKe.

4. YcTpoiicTBO TpYGONpOBOXOB

TpyGompoBoz, sBIAETCA COBOKYNMHOCTBIO JleTaliel M YCTPOHCTB, mNpexHa3sHauUeHHOU mis
TPAHCTIOPTHPOBKM TeXHoNorudeckod cpeasl. OH BKmOYaeT B ceb6i OPAMONMHEHHBIE YYaCTKH,
KPHBOIHHENHbIC Y49aCTKH, (ACOHHBIC INMEMEHTHl (TPOHHUKM, NEPEXONHHKH C OJHOIO IHaMeTpa Ha
Ipyro#i, KOMNEHCATOpPHI), YCTPOHCTBA H apMaTypy Pa3lIMYHOro Ha3HAa4eHHS, a TaKkKe BCIIOMOraTeNlbHbIe
TEXHOJIOTHYECKHE IMHUH JUIA 3aI0JIHEHUA, OMOPOKHEHH, MMPOTPEBa B yAATSHUS BO3AYXa.

B coctas Tpy6onposoaa Bxomat takxe OIIC, ofecneunBarommas coxpaHeHne 3aJaHHON TPaCCHPOBKH
TpyGONpPOBOAa H €ro MPOEKTHBIX NMEepPeMELICHHH NMPH MOHTaXeE W B YCIOBUAX JKCIUTyaTallMH, TeIUIOBast
H30JIILUAA, @ TaKXKE CPEJICTBA KOHTPOJIA H 3aILUTHI.



Cpenctsa KOHTIpONs M 3aUIMTHI, YCTaHAaBNMBaeMEle Ha TpyOOMpoBOZax, NODKHBI OOecnednsaTh

HaJexHoe U 6e3omacHoe QYHKUMOHMPOBAHUE HE TOIBKO CAMOTo TPyGOmpoBOJa, HO M MOAKIIOUEHHOrO K
HEMY TeXHOJ0rHIecKoro 06opyI0BaHuUA.

4.1. Tpy6nt

4.1.1. TpyOsl XapakTepH3yIOTCS OCHOBHEIMH Pa3MepaMH: BHYTPEHHUM JUIH HAPYXHBIM [HaMETPOM,
TOJIMHOM CTCHKHM, paguycoM u3ruGa KpHBONHMHEHHBIX yuacTkoB. Kpome Toro, isf HUX JOIKEH ObITH
yKa3aH Marepual M CTaHIapT (TEeXHHYECKMEe YCIOBMA) Ha M3TOTOBNEHHe M YCJIOBHBIA mpoxon (d,),
KOTODbI# IPUOIH3HTENLHO PaBeH BHYTPEHHEMY HHAMETPY TPYObl, BRIDXKEHHOMY B MIJLTHMETPAX.

B TexHyuecko# NOKyMEHTaLMH IJ1 YCNOBHBEIX MPOXOROB HE YKasHIBAIOTCA €NUHMIBLI M3MepeHud. B
cootsercTBuM ¢ ['OCT 28338-89 ycnoBHile npoxomsl TpYG ¢ BHyTpEHHUM JuaMeTpoM oT 10 10 25 MM
KkpatHbI 5; ot 40 10 80 MM kpatHei - 10; ot 100 mo 375 kpatHst 25; or 400 xo 1400 MM kpatusl 100. B
KagecTBe HCKIIOYECHUA NPUMEHRSIOTCA YCI0BHBIe Ipoxoast 32 1 450.

BriGop OCHOBHBIX pa3MepoB Tpy0 - BHYTPEHHETO OMaMeTpa M TONIIMHBl CTEHKM OIpenensieTcs
MNPOYHOCTHBIM M KOHCTPYKTOPCKUM pacyetamu TpyGompoBoga. Tommmua creHku TpyG M Hmetaneit
TpyGOHNpOBOROB JMOJ/DKHA ONPENENATbCA DAcyeToM Ha NPOYHOCT B 3aBHCHMOCTH OT pacYeTHBIX
[1apaMeTpOB, KOPPO3HOHHBIX W 3PO3HOHHBIX CBOMCTB TPAHCIIOPTHPYEMOI Cpelbi B COOTBETCTBHH C
neiicryromeit HTJ] u mpuMeHHTeNnsHO K AeficTBYlomieMy copTameHTy TpyO. Ilpu BEIGOpE TOMMMHBI
CTeHKM Tpy6 4 [JeTajedl TpyGOMpOBOJOB HOMKHBI YUHTHIBATECA OCOOCHHOCTH TEXHONOTHH X
M3roTOBNIEHHA, I10/HOTA BLITIONHEHMA pacyeToB JOKHA COOTBETCTBOBaTh TpeOoBanmaM [3].

4.1.2. BO3MOXHOCTh H3MEHEHHS B YCJIOBHAX JKCIUTyaTauuM TpyGonpoBona NaBiieHUs, Wik paboueit
TEMIIEPATyphl, MIH THIOPAa3MEPOB €ro JNEMEHTOB JOMKHA ObiTh OGOCHOBaHA pe3lyNbTaTaMH
IIPOYHOCTHBIX TOBEPOYHBIX PACYETOB, BO3MOXKHOCTAMH YCTAHOBJIECHHBIX IIPEAOXPAHHUTENLHBIX YCTPOHCTB
1 TEILIOBOH aBTOMATHUKM H COTJIACOBaHA CO CTIENMAIH3MPOBAHHON NPOEKTHOH OpraHH3aLue.

4.1.3 Tpy6bl NOKHEI MMETh MapKHMpOBKY ¢ 00O3HAUCHHEM OpPraHM3aLlMH-W3TOTOBHTENA, KieiiMa
OTAena TEXHUYECKOr0 KOHTpONA, Mapkd CTald, HOMepa [MapTHH, a Takke CcepTHHKATEHL,
YIOCTOBEpSIOLIME THHOPA3MeEp, KauecTBO TPyO, COCTAB METALIAa U €r0 CBOWCTBA B COOTBETCTBHM C
TpeGOBaHMAMH HOPMATHBHBIX JOKYMEHTOB.

Ilpn oTCyTCTBMM MapXMpOBKM WIM HENONHOTE cBeAeHMIi O Tpy0aX, yKa3aHHBIX B cepruduxarax,
oprasusalis, MpoBOAI At MOHTAX WIH PEMOHT TPyOONpOBOAa, NODKHA OPraHH3OBaTh HEOOXOMUMEBIE
UCIBITaHUA (KOHTPONL TPYG) ¢ odopMiIEHUEM pE3ybTaTOB NPOTOKOJIAMH H (WIIHM) 3aKIIOYCHHAMH
CTELMATH3UPOBAHHbIX OpraHU3aLMid.

4.14. KauectBo cOGopku TpyGompoBoaa H TpeGOBaHMA K €r0 CBAapHBIM COCAHHEHMAM
pernameHTupyioTes B [1, 4-8].

4.2. Ipoxnaaka TpyGonpoBoxos

4.2.1. Kondurypamus coeauHeHHs TPYOHBIX O3JICMEHTOB B €IMHYI0O KOHCTPYKLMIO HO/DKHA
obecnevuBaTs:

- BBINIOJNHEHHE INA KaXIOro 3jeMeHTa TpyOompoBOja YCNOBMIi MPOYHOCTH TIPH BO3ACHCTBUM
BHYTPEHHEr0 JaBieHusA, cOOCTBEHHOM MacChl, MacChl TPAHCIMOPTHPYEMOi Cpellbl M peaKLMii ONOPHBIX
3]IEMEHTOB;

- BbINOJHEHHE YCJIOBHI IPOYHOCTH METALIA 31€MEHTOB TPYGOMpOBONOB Ny BO3ACHCTBUM YCHIHIA,
pa3BMBalOLIMXCA MpPU Harpese M pacUIMpeHHH Y4YacTKOB TpyGompoBojoB (oGecneyeHHe YCIOBH
CaMOKOMIICHCALIUY TeMIIepPaTyPHBIX pacliHpeHHit);

- GecnpeniITCTBEHHOE y/aneHie KOHASHCATa, BOIbI ¥ BO3AYXa;

- YNpaBIIseMBIi IPOrpeB U OXJIAKACHHE TpYGOpoBOAa;

- MCKIIIOYeHHE HEMPOEKTHHIX OrpaHMYeHH TeMIIepaTypHbIM paclIMpEeHHsAM Y9acTKOB TpyOonpoBoa,
TIOKPBITOrO TEIVIOBOI M30M4LHMeEH, CO CTOPOHBI CTPOHTENBHBIX KOHCTPYKIHMH, IIOMAAOK 0OCTy >KHBaHHA
| IPYFUX TPyGOIpOBOMOB;

- yno6¢TBO MOHTaXXa, 00CITY)KUBaHUs, KOHTPOJA M PEMOHTA BCEX €T0 JIIEMEHTOB.

4.2.2. Tlpokmagka y4acTKOB TPYGONPOBOROB HODKHA OBITH BBIMOJNHEHA C IIPeXyCMOTPEHHBIM
IPOEKTOM HAKIOHOM TpYORl 0O OTHOWEHWO K TOPM3OHTAIN (YKIOHOM) MI1 TOTO, HTOOBI
CaMOMPOM3BONBHOE IBUKEHHE KOHAEHCATa WIH BOJB! ObUTO HAIPABIIEHO K y3J1aM 3BaKyalH (IUTyLepam
JOpPEHAXHBIX JHMHUIA).

4.2.3. B cootsercteun c [1, 8,) Benmuuna yknoHa Ipu Nporpese, OCTHIBAHMM HWIM OHOPOXHEHHH
ROJXHa OBITH He MeHee 4 MM Ha 1 MeTp JIHHEI TpyGOompoBoaa,

Ana Tpy6ompoBofOB Mapa yKazaHHad BeIWYMHA YKIIOHA JO/DKHA COXPAaHATBCA JO TEMIIEpaTypHI,
COOTBETCTBYIOIIECH HACHIWICHHIO TIPH paboueM namieHud cpedbl. HadanbHele YKIOHBI MOHTaXHOIO U
XOJNIOAHOTO COCTOSIHMH TOPM3OHTANBHBIX YJacTKOB TPyOOmMpoBOJA HOMKHEI OBITH  OMpejeNneHsI
MPOEKTHEIMU PACcCHETaMH U YKa3aHbi B €r0 KOKYMEHTALMH,



4.2.4. HanpaBJieHHe YKJIOHOB, JOJDKHO COBMNAJaTh C HamlpaBlICHHEM JBIDKeHHs paGodelt cpembl. B
cIy4yae MOAbEMHOro ABHXeHHA pabGouelf cpembl mo TpyGompoBoxy mapa, AOMYCKAeTCAd BCTPEUHOE
HaIpaBJICHHE IIOTOKOB 1apa ¥ KOHEHcaTa.

4.2.5. Hamuuue HeApEeHMpYEMBIX Y4YacTKOB («MEmKOB KOHIGHCaTa») Ha TpyGompoBo;ax He
nomyckaeTcst. IIpd BHIABIEHHH TaKHX YYacTKOB Ha TPyOONpOBOZAE HODKHBI GBITh MPUHATHL MEpBI MO MX
YCTpaHEHHIO WM OPraHU3aLUM JOMOTHUTENbHEIX TOYEK APEHUPOBAHUA.

4.3. ApmaTypa TpyGonpoBoaoB

TepMuH «apMaTypa TpyGOIPOBOAOB» - OTPaXkaeT COBOKYITHOCTh TEXHHYECKHMX YCTPOMNCTB, OCHOBHOE
Ha3HaYeHHe KOTOPBIX COCTOUT:

- B OTKIIOYEHMH TpYOGONMPOBOAOB OT JPYrHX, MPHCOEIMHEHHBIX K HeMy TpYGONpPOBOAOB WIH
o6opynoBaH#A (3all0pHad apMaTypa);

- B peryJ{pOBaHUH TNApaMETPOB TPAaHCHOPTHUPYEMOM Cpeipl: pacxoja, AAaBJICHHA, TEMIIEPATYPEHI
(perynupyrowas apMaTypa);

- B TpeNOXPaHEeHHH TPYGONpPOBOAOB WM NMOAKIIOYEHHOTO K HHM 06OpYyIOBaHUA OT IOBpEXIEHHUH
(3aIMTHasA apMaTypa WIK DpeNoXpaHHTeNbHBIe YCTPONUCTRA).

Tpebosanua k apmMatype Tpy6onpoeoaos TOC ycranasnusatores B (1, 10],

ITo cmoco6y mpucoenvHeHHs K TPyGOIPOBOLY apMaTypa pasfieliieTcss Ha (UIaHLEBYIO M C KOHIIAMH,
paslienaHHbIMH oA cBapky. IIo cnocoGy ympasieHys - Ha pPy4YHYH, 3€KTPUQUUMPOBAHHYIO C
yIpaBJIeHHEM I10 MECTY U 3MeKTPHPHUMPOBAHHYIO C TUCTAHLMOHHBIM YTIPaBIICHHUEM.

4.3.1. ApMarypa ans TpyOONMpOBOZOB BBIGHpAeTCA IO HAHOONBIIMM BOIMOXHBIM [aBICHHIO H
TEMIIEPaType, YCIOBHOMY MPOXOXY, 2 TaKkKe M0 (U3INKO-XMMUYECKUM CROMCTBaM TPaHCHOPTUPYeMOM
Cpemsl.

43.2. JIna obecniedeHnss BO3IMOXHOCTH pEryJHpOBaHHA CKOPOCTH IIporpeBa OTBETCTBEHHBIX
TpyGOMpOBOZOB, a Takke I CHIXKEHWA Ieperajfa NaBleHHd Ha paboumX opraHax 3amopHON WM
perynupyiomeii apMaTypsl, NApaUleNbHO €M, Kak MNpaBWIO, NOJDKHBI YCTAHABAMBATHCA Oaimach!
(o6BoaHBIE NHMHMH), CHAaOXEHHBIE YCTAHOBICHHBIMH IOCIEJOBAaTENBPHO MO XOXY CpEHbl 3aNOpHOMH
apMaTypoH H BeHTIIEM. BO3MOXHaA Taloke YCTAHOBKAa MOCJEIO0BAaTENbHO NBYX BEHTHWIEH, ONUMH U3
KOTOpPBIX (MepBHIi MO XOXY CPENBI) HCMOMB3yeTCAd B KayeCTBE 3alOPHOHM, a BTOPOM - peryidpyomeit
apMaTypsl.

ITpoxoasHoe cedeHue GaimacoB JO/DKHO ONPEEIATHCA PU MPOCKTHPOBAHAM TPYGOMpPOBOAa.

Ipoxnagka nuHui GaiinacoB MO/DKHA 0OecNeYHBaTh OTCYTCTBHE BO3MOXHOCTH CKOIUIEHHMA B HHX
KOHJIGHCATa IIPH AKCIUTyaTalyy Tpy6onpoBoaa.

4.3.3. ApMaTypa C YCIIOBHBIM MPOXOAOM (d,) GONBIIMM HIM paBHBIM 50 HOMKHA MMETh NacropT
NPERNpHATHA-H3TOTOBUTEIA, B KOTOPOM AODKHBI 6bITh YKa3aHbI MIOJIHbIE CBENEHHA, cogepxatuecs B TY
HA M3TOTORJICHHE OTBCTCTBCHHBIX 3JIEMEHTOB: €€ KOpPIyca, KPBIIIKH, WNHHAENA, 3aTBOPa M KPEMEXHBIX
Jetanei.

4.3.4. Apmatypa nobkHa GbITh pacCUMTaHa Ha MPOYHOCTh C Y9ETOM MAaKCHMaJIbHO HOIYCTHMBIX
HArpy30K OT TpyGompoBojioB. 3alpelllaeTcA HCMONB30BAaTh ApMaTypy B KaueCTBE OMNOPHI JUIA
TpyGonposoja.

4.3.5. PaGoune opraHbl 3arnopHO¥, 3aNOPHO-peryHpyolleil H peryjlHpyioweli 31eKTPONPHBOAHON
apMaTypbl, NpeAHAa3HAYeHHOM WA paGoThl Ha BOAE M Mape, MPH HCYEC3HOBEHHWHM JSNCKTPONMTAHMA HE
HOJDKHEL MEHATH CBOETO [IONOXKEHHA.

4.3.6. ApmaTypa B COOTBETCTBHH c [1] J0MKHA HMETh YETKYI0 MapKHPOBKY Ha KOpIyce, B KOTOpo#
[OJDKHO GBITH YKA3aHO:

- HAMMEHOBaHHE A TOBapHBIH 3HAK NpeANpPUATHA-H3rOTOBUTEIIA;

- YCJIOBHBIH IIPOXON;

- YCIIOBHOE WIH paGouee faBAeHHS H TeMIIEpaTypa cpepl;

- MapKa CTaig;

- HaMpaBJIEHHE MOTOKA TPaHCIOPTUPYEMOIi cpeabl (UIA ONPeNeICHHBIX KOHCTPYKIUI apMaTyphl).

4.3.7. 3anopHas apMaTypa J0/DKHa 06ecrieqnBaTh B 3aKpEITOM COCTOAHHM OTCYTCTBHE ITPOTOKA Yepes
Hee cpedbl (T.. IUIOTHOCTH), 4 TAKKe MHHMMAIBLHOE THAPABIMYECKOE CONPOTHBICHHE A
TPaHCTIOPTHPYEMOi cpelbl B OTKPBHITOM cocrofHMH. O6a 3TH nokasarena IUIs 3amopHOH apMaTypsl
ABIMIOTCA HOPMHpYEMbIMH. 3amopHasd apMarypa [OJDKHa ObITh pacCuHTaHa Ha MOJHBIR nepeman
NAaBJICHUI Ha 3a[IOPHOM OpraHe.

4.3.8. HemonHoe OTKpHITME WIM 3aKpHITHE 3alOpPHOH apMaTypel BeleT K JApOCCETHPOBaHMIO
TPAHCIIOPTHPYEMOM Cpesl U YCKOPEHHOMY 3DO3HOHHOMY M3HOCY paboumx mosepxHocreit 3aTBopa. B
paGoueM COCTOSHUH TPyOOIPOBOAA 3aMopHas apMaTypa JOMKHa OBITh THGO MMONHOCTBIO OTKPHITA, JINGO
3akpbITa. Fcrons30BaHue 3aMOpHOM apMaTypPhI B KA4E€CTBE PErY/THPYIOLIEs 3ampeinaeTcs.



4.3.9. Cwia npixatid pabodMX IOBEPXHOCTEH 3aTBOpa apMaTyphl 3aBHCHT OT TEMIEPATYphl
mmnuHgens. Tloatomy mpu nepexoae TpybompoBofa M3 OJHOTO TEIUIOBOTO COCTOAHHE B JAPYroe cuia
MPIDKATHA HO/UKHA KOPPEKTHPOBATECA. B 4acTHOCTH, MIA apMaTyphl C 3MEKTPONPHUBOLOM, Y KOTOpOH
CHIa TOKA OTKIOYEHHA OJJIEKTPONBHMTATeNsd MNPHBOAA (B MONOKEHHAX «OTKPHITO» H «3aKPBHITO»)
YCTaHaBIMBAETCA B XONOKHOM COCTOSHMH TpYOONpPOBO/a, Lieneco00pasHO BHINONHATE KOPPEKIHIO 3TOr0
noKa3aTens 111 paboyero cocToAHuA TpyGonpososa.

4.3.10. Perymupyiomas apMarypa IpefHa3HaueHa [UIA [UIABHOTO M3MEHEHHA [1apaMeTpoB
TPAHCIOPTHPYEMOM CpeAsl B MpolLecce IJKCIUTyaTalii TpyGompoBoja (JaBJCHHA, pacxoma H
Temneparypsl). K perynupyromeif apMaTrype OTHOCATCA: PEryjHpYIOImMe H APOCCE/IbHBIE KIalaHBI,
BEHTHIH.

4.3.11. YcnoBud MCNONE30BaHNA W XapPaKTEPHCTHKH PETYIHPYIOMICH apMaTypsbl, IOJDKHBI OTBEYATh €€
MAcIOPTHHIM JaHHBIM. Hcrons30Banre perynpylomei apMaTypsl BHe 0011acTH IPUMEHEHUS, YKa3aHHOM
B [JaCMOPTHBIX JaHHBIX HE JOIYCKaeTcs.

4.3.12. Ecnmn Ha Kopmyce apMarypsl WMeEETCs CTpelka, YKa3blBaloLlad HampaBlieHHE MOTOKa
TPaHCNOPTHPYeMON CPe/ibl, TO YCTAHOBKA apMaTyphl 10 MOTOKY AOJDKHA MPOU3BOAUTECS B COOTBETCTBHH
C HanpasJIeHHEM 3TOH CTPENKH.

4.3.13. Ha apmarype noipkeH ObITh YCTAaHOBICH OJJIEKTPHIECKH NPHUBOX C MECTHBHIM H/WIM
JUCTaHLMOHHEIM YIIPABJIEHUEM, B CITyJadX €CIH:

- PyYHBIE YCHIHA 110 YNIPaBJIeHUIO apMaTypOH BEJIUKH;

= 3TOTrO TpeGyeT CKOpPOCTB BBIIIOJJTHCHHAA TEXHOJIOHYECKHX onepauuii;

- oOcIyXMBaHHE apMaTypbl 3aTPy[JHEHO HIH CBA3aHO C OMACHOCTHIO A OGCIyXKHBAIOLIErO
NEpCoHaa.

4.3.14. Ha apmatype nomkHBI OBITh TAaOGNMMIKH ¢ Ha3BaHHMAMHM M HOMEpPaMH, COOTBETCTBYIOIIHMHA
HOMEpaM Ha TEXHONOTW4YecKuX (pafodMx) cxeMax TpyOONpOBONOB, a TAKOKE HANPABNEHWUA BpalLEHUs
NTYpBajia B CTOPOHY OTKPBHITHA «O» 4 3aKkphiTHs «3». Perynupyloimue knamaHbi AOJDKHBI OHITH
CHaOXeHBl YKazaTeNsAMH CTENEeHU OTKDHITHA PperyiHpyloliero oOpraHa, a 3alopHas apMaTypa -
yKazaTessiMu «OTKpBITO» H «3aKpBITO».

4.3.15. IlpenoxpaHuTensHbIE YCTPOICTBA M 3amMTHAA apMaTypa SBILIOTCS COCTABHBIMH 9acTAMH
TEXHOJIOTHIECKOTO KOMIUIeKca, obecmeyuBaiomero O6e30macHOCcTh, Kak TpyGompoBoAoB, Tak H
NMOJAKMOYEHHOro K HuM o6opynoBaHus. IIpemoxpaHWTENnbHbIE YCTpoiCTBA MODKHBI 06eCneuHBaTh
HEBO3MOXXHOCTh HOBBIIIEHNMA JABICHUA B TPyOONMPOBOAE ¥ NOAKIOIEHHOM K HEMY 060pyNOBAaHNH BbIILIE
YCTaHOBNEHHOro YpOBHA. K IpeoXpaHHTENbHHIM YCTPOMCTBAM OTHOCATCHA TNPENOXPaHHUTENbLHbIE
knananel, BPOY (B pexyMax IycKa M OCTAaHOBA), a TaKkke 0OpaTHbIC K/aMaHBbi.

4.3.16. PazMemeHue MpEJOXPAHUTENLHBIX YCTPOHCTB M HMX COMiep)KaHHE pPErJaMEHTHPYIOTCA
TpeGoBanusamu [1, 12-14]. Hactpoiika npesoXpaHUTENbHbIX YCTPOHCTB M 3aLUUTHOM apMaTyphl HOJDKHA
MIPOM3BOJMUTECA B COOTBETCTBUM C MHCTPYKIMAMH NMpeANPHATHH-H3TOTOBHTENEH.

4.3.17. O16op cpenpl OT marpybka, Ha KOTOPOM YCTAHOBJIEHO NPEeNOXPAHUTENBLHOE YCTPOICTBO, He
gomyckaercs. IlpefloXpaHHTENbHBIE KIAmaHel JO/MKHBI HMETh  OTBOAAUIME  TpY6ompoBoOim,
NPEIOXPAHIONINE TIEPCOHAN OT OXOroB NMpH CpaGaTHIBAHMK KJIAMAHOB. DTU TPYOONMpPOBOABI HOJDKHEI
OBITH 3aIUMIICHE! OT 3aMep3aHUA H 060PYXOBaHEI APEHAKHBIMHU JTHHHAMH (C PEKOMEHIyEeMBIM 3HAYECHHAEM
dy He MeHee 50). YcTaHOBKA 3alOPHBIX OPraHOB Ha 3THX APEHAKHBIX JHHHAX He Jomyckaercd. Tawoke
3alpemiacTcd YCTAHOBKAa 3allOPHBIX OPraHOB MEXKAY MNPECAOXPAaHMTE/IbHBIMH YCTPOHCTBAMH H
3alMIIaeMBIMH TPYOOIIPOBOAAMH, a TaKXKe 32 CAaMHMH MPeOXPAHUTENLHBIMHI YCTPOHCTBAMH.

4.3.18. B xOHCTPYKUMAX TPY30BBIX HIM NPYXHHHBIX MPENOXPAHUTEALHBIX KJIAMAHOB AOKHA OBITH
NIpeqyCMOTPEHAa BO3MOXKHOCTh IIPOBEPXM MCHPaBHOCTH JIEHCTBHA KJIANAaHOB BO BpeMa paboThl
TpyGompoBoa MyTeM HX IPHHYIMTEILHOrO OTKPHITHA. B cilydae yCTaHOBKM Ha TpyGompoBoxe
3NMEKTPOMArHUTHOrO  HMITYJIECHO-TIpEIOXPaHATENsHOro  ycrpoiictea (HUITY) oHO momkHO OHITh
06OpYAOBaHO YCTPOHCTBOM, MO3BO/MIOIMM TNPOH3BOAMT: NPHHYJIWTENBHOE OTKPHITHE KJallaHa
IMCTAHIHOHHO CO IIUTA YIPaBICHHUS.

4.3.19. IlpenoxpaHuTeNbHBIC KIANAHbI AOJDKHBI OBITh PaCCUHTAHbI H OTPETYIMPOBAHEI TaK, YTOOBI
JIaBJIEHHE B 3aMUINaeMOM 3JIEMEHTE He NMpeBBImalo pacieTHoe 6onee yeM Ha 10%.

4.3.20. IIpeBsiuieHye faBICHMAA MPU NOJTHOM OTKPHITHH NIPEOXPAaHUTEIFHOTO KIANaHa BhIIIE, YeM Ha
10% pacdeTHOro MOKeT ObITh pa3pellieHO JMIIb B TOM CIydae, eCliM 3TO NpeXyCMOTPEHO pacieToM Ha
NIPOYHOCTH TPYOONPOROAA U NOAKIIOYEHHOTO K HEMY 000pY10BaHHUA.

4.3.21. Ecau 3kciutyarauusa Tpy6onposoja paspelieHa Ha MOHIKEHHOM JaBICHHH, TO PeryaupoBKa
NPENOXPAaHHTENbHBIX YCTPOMCTB JOJDKHA NMPOHM3BOAMTLCA MO ITOMY NABICHHIO, NMPHYEM IPOITyCKHAs
CIOCOGHOCTh YCTPOHCTB HO/KHA OBLITh MPOBEPEHA PaCUETHBIM ITyTEM.



4.4. ipenaxubie TPYOONPOBOALI H BO3AYIIHHKH

4.4.1. Bo Bcex HIDKHHX TOYKax TpyOONpOBOZA, B KOTOPHIX MOXKET HAKAILIMBATHCA KOHIAEHCAT WU
OCTaBaThCs BOAa (WA TPYOONPOBOJOB MHUTATENbHOM BOIbI) B COOTBETCTBHHM C [1] NOMKHBI OHITH
CMOHTHPOBaHbl JpeHaXKHble JHHHH. OnNopoXkHeHHWe TpyGompoBoja HOKHO [POM3BOAHTECA B
CrelManbHOe TeXHoJorudeckoe obopynoBaHHe (pacIIMpUTENH IOpeHaxa), HMEIoIIee YCTPOiCTBa A
TIEpHOAMYECKOTO MITH HETIPEPHIBHONO OTBOAA JKHAKOCTH.

Ha ipeHaXHBbIX JIMHUAX JOJDKHA GbITh YCTAHOBJIEHA 3aMOpHAsA apMaTypa, a pH AaBICHWH CBbIME 2.2
MITa (22 krc/cm?) - IBa MOCHEA0BATENBHBIX BEHTIIA, TIEPBBI{ U3 KOTOPBIX AOJDKEH HCIONB30BAThCA KaK
3amopHad apMaTypa, BTOPOH - KaK peryaHpylomas.

JU14 XOMTpOJIA mporpeBa TpyGOMpoBoAa M MCINPABHOCTH APEHAXHOH JIHHHM LIENIECO00pasHO MEXIy
3alOpHOM W peryJMpylomeil apMaTypoil YCTaHaBJIMBaTb CHELMATLHOE OTBETBJICHHE B armochepy,
cHabXeHHOe BeHTHJIEM (PEBH3HIO).

Tpy6Gonposonpl mapa Ha aaBiaenne 20 Mlla (200 Krc/cM?) M BBIIIE JOJKHEI 0GECTIEYMBATHLCA
ITYUEPaMH € MOCEAOBATENLHO PACHONOKEHHEIMM 3aOpHBIM M PETYIMpYIOIMM BEHTHWIAMH H
JpoccenbHO# maii6oii.

HcrpaBHOCTh APEHAXHBIX JIMHUM H MX apMaTyphbl BO MHOTOM OTIpeAe/sIeT Hale)KHOCTh Tpy6onpoBoa
H €r0 JONTOBEJHOCTb.

44.2. B tpyGonmpoBonax, TPaHCMOPTHPYIOIMNX BOXY, Ha3HAYCHHe JAPEHAKHBIX JIMHAHM COCTOHMT B
OMOpOXHEHMH BHYTpeHHero o6beMa Tpy6onposoza. s Tpy6onpoBoAOB, TPAHCIOPTHPYIOMMX Hap OHU
npeHa3HaYeHb!:

- U1 KOHTPOJIS IPOITyCKa napa 4epe3 Tpy6onpoBoa (depe3 peBU3HNM);

- I OTMBIBAHUA TPYOONpPOBOJA (Uepe3 PEBU3HH - B CIHBHYIO BOPOHKY);

- IUTA OTIOPOXKHEHMS OT KOHAEHCATa;

- IUIA IPOIyCKa Napa IpU NporpeBe TpyGonmporoaa (MpoLyBKH TpyOonpoBoaa);

- U IIpOMycKa HeGOJBIMX pacXonoB Napa Wis NOANEPXKAHHA BbICOKOH TeMNEpaTyphl B TYTIMKOBBIX
ydJacTKax Tpy6onpoBoja.

Kaxk npasmnio, ApeHaXKHbie TMHHH, PacroIiOkeHHbIe Ha HaHOOIbIIEeM PacCTOAHHH OT MecTa NOoAagYH B
TpyGONIpoBOA IMapa MHOIDKHEI OOBEAWHATE B ce0e BO3MOXXHOCTH MNPOBEACHHA APCHHPOBAHHA
TpyOONpPOBOJAA H BHIOJHEHHE €r0 MPOLYBKH.

4.4.3. Mecta pacnonoxeHns, MPOXOAHOE CeHYeHHEe APCHAXHBIX JWHHUIN, MX CX€Ma H HalpaBlicHHE
MOTOKOB YHAIA€MOH Cpelbl OMpeAeNAIOTCS NPH NPOEKTHPoBaHHK TpyGonposoga. CxeMa nomKIOYeHHA
JPEHAXKHDIX JIMHUI OT TPYOOTIPOBOXOB C Pa3IMYHbIM AABJICHHEM K COOPHBIM EMKOCTAM (paciIMpHTEIIM
JpeHaxa) JoJDKHa o0ecreduBaTh OTCYTCTBHE BO3MOXKHOCTH 3aIlMpaHHA OJHMX MOTOKOB APYTHMHM, a
TaKXKe NONaJaHHA yAaacMOii Cpeabl 3 OMHUX TPYGOIPOBOJOB B JAPYIHE.

4.4.4. Ilpu o6beNVHEHHMHM IPEHAKHBIX JIHHHA HECKOJNBKHX TPyGOMpPOBONOB WIH OTIUIO9AaeMBIX
Y4acTKOB TpyOOIpOBOJa Ha KOKHON W3 HUX JO/DKHA YCTaHABIMBATHCA 3allOpHAsA apMaTypa.

4.4.5. KOHCTpYKIMA M pacrolioxeHHe pacHIMpHTelNiel ApeHaka TOMKHO HCKIIOYATh BO3ZMOXHOCTH
HETOJIHOTO JPEHHPOBAHMKA, a TAKKE NONafaHU KOHIECHCaTa 0GpaTHO B APEHHpPYeMbIe TPyOONPOBOLL.

4.4.6. Bo usbexxaHue ryuIpaBiMYecKUX YAApOB APCHAXHbIC NUHMM JOMKHBI MPOKIAKLIBATECA 6€3
MOXBEMHBIX YIaCTKOB C YKIIOHOM B CTOPOHY COOPHBIX €MKOCTEH.

4.4.7. Kondurypauus INpeHKHBIX JNMHMHA, a Taloke KOHCTPYKUMA M DPACHOJOKEHHE HX OIOPHBIX
3JIEMEHTOB JOJDKHEI 06eCneunBaTh YCJIOBHA CAMOKOMIICHCAIIMM TeMIlepaTypHeIX pacmmpenuii. Kpome
TOro, ApeHaxHele ymuHAM, ux OIIC, u y3nel nmpoxoaa 4epe3 IUIOmMAAKA O6CITYKHMBAaHHA HE JOJDKHEBI
NPENATCTBOBATh TEMIIEPATYPHBIM NEPEMELICHHIM OCHOBHOTO Tpy6omnpoBoa.

4.4.8. TynukoBble yJacTKH TPyGOIPOBONOB Mapa, a TAaKKe OTBETBJICHHA, KOTOPEIE MPH PaIMIHBIX
CXeMHBIX NEepeKOYeHMAX npH paboTajomeM oOOPYJOBaHMM MOryT OKa3aThCcsi B HEIPOTOYHOM
COCTOSHHMH, AOJDKHBI GBITH CHaGKEHBI ycTpolicTBaMH, NMO3BOJSIOLMMH YAANATh CKAIUTHBAIOINMIACA TaM
KoHaeHcaT. [l 3Toro B 30HAaX CKOIUIEHMA KOHHEHCaTa MOJDKHBI OBITh YCTPOGHBI ApEHAXHBIC THHHH
MOCTOAHHON TMPONYBKM B pacHIMpHTCNH JpeHaxelt (uepe3 ApoccelbHbIE YCTpoiicTBA H
KOH/ICHCATOOTBOMYHKH), WIH O€3apMaTypHBIC JHHHM, CBA3BIBAIONIME HENMPOTOYHbIE M MPOTOYHbIE
o0BeMBI OIHOTO H TOro ke TpyOompoBoja, He pa3lieNieHHbIE apMaTypoit (MTOCTOAHHO AeiCTBYIOLIME
IOpeHaxu). OOA3aTenbHBIM YCIOBHEM B MOCNCIHEM Ciiydae HOIKHA OBITh MPOKIAgKa Ge3apMaTypHBIX
JuHUl € YKIOHOM B CTOPOHY TIPOTOYHOTO 06beMa.

4.4.9. TIpy BKIIOYEHUM APEHAKHBIX JIMHUI 3aNOPHBIN BEHTWIb NOJDKEH OTKPHIBAThCA MMEPBBIM, a
perynupyiomuii - BTOpPhIM; PH 3aKPHITHH APCHAXHbIX JIMHHHA MOCIECA0BATENBHOCTD ONepalii A0JDKHA
61T 00patHOit. IIpu cnuBe KoHAEHCATa BO M30exaHue H3HOCA 00a BEHTHIA JOJDKHBI OLITh NOMHOCTHIO
OTKPBITHL.



4410. B Bepxuux TOYKax TpyOompoBona, Ha BepxHeil oOpasyromeil TpyObl HOMKHBI
YCTaHABIMBATHCA BO3AYLIHHKH - JIMHWH, HpelHa3sHaueHHble 1A yAaleHHs u3 TpybonpoBoia Bo3ayxa
TIpH €ro 3aMoHEHUH apoM HITH BOAOH. Bo3IyIHHKH TOMKHBI CBA3BIBATE TPYOOHMPOBOI C aTMOCHEPOI.
OTKpBITHE H 3aKPBITHE BO3XYIIHUKOB AODKHO OCYHIECTBIIATHCSA BEHTHIEM.

IMockoNbKy BO3MYMIHMKH YCTaHABIMBAIOTCA Ha BepxHel ofpasyiouleii TpyObl, OHH B MEHBIUCH
CTENEHH IOJBEPHKEHB 3arpPA3HEHMI0O M MOTYT HCIONB30BAaThCA B KayecTBE AOMOJIHMTEIBHBIX JIHHHUM
peBm3uy.

4.4.11. Bo3mymiHuKH JODKHBI MMETb IDIOHAAKH OOCHyXHBaHMA. MIX TpaccHpoBKa He JOJDKHA
TI03BONIATH CKOIUIGHMA KOHIEHCATa, KPOME TOTO, JIHHHH BO3AYIIHUKOB HE JOJDKHBI ObITh MCTOYHHKOM
HEIPOEKTHBIX OrpaHHYEHMH A/ TEMIIEPATYPHBIX NEpEMEHICHHH Tpy6onpoBoaa.

44.12. [na npegotBpameHus o0pa3oBaHHA KOHJEHCaTa M IONAJAaHHA €ro B NpPOrpeTHe
TpyGONpoBOAB! Mapa, NPOTHKEHHOCTb YYaCTKOB BO3AYINIHHMKOB, APEHAXHBIX M  NPOAYBOYHBIX
TpYGONpPOBOJOB OT IITyLiepa MOMKIOYCHWA K TpyOONpOBOLY N0 NEPBOH MO XOAY CPelbl 3alOpHOM
apMaTyphl He JOJDKHa mpeBblmaTh 250-300 MM. KpoMe TOro, BO3AYIIHUKH, APEHAKHBIE JIMHAH, JTHHEH
IPOIYBKK U Ge3apMaTypHEIe TMHAN NODKHBI OBITH TIIATENHO TEIUIOM3O0IHPOBAHEL.

4.4.13. ApMmarypa BO3LYIUHHUKOB U APCHAXHLIX JIHHHH JOJUKHA BHIGHPATBCA HA Te XK€ [apaMeTphl
paboueti cpesibl, 9TO ¥ apMaTypa TpyGONpPOBOAa, HA KOTOPOM OHH YCTaHaBJIMBAIOTCS.

4.5. OnopHo-noaBecHasi CHCTeMa KpenuieHHit Tpy6onposoaa (OIIC)

4.5.1. Macca TpyGonpoBoza, €ro OTBETBICHMI M apMaTyphl A0/DKHA OBITH pABHOMEPHO pacnpeneiicHa
10 ONMOPHEIM 3JIEMEHTaM, HAJEXKHO 3aKPEIUICHHHIM HAa CTPOMTENLHBIX KOHCTPYKIMAX. ONopHbie
9JIEMEHTEI, @ TAKXKE Y3Jbl UX 3aKPEIUICHHs, NOJUKHBI ObITh PACCIUTAHBI Ha BEPTUKANBHYIO Harpysky Ot
Macchl TpyOOMpoOBOAa, 3aMOJHEHHOTO BOJOH M MOKPHITOTO TEIUIOBOM M30NAIMEN, a Taloke YCHIIHA,
BO3HHMKAIOIIME B Pe3yJbTaTeé TeMIEPATyPHBIX pacHMpeHHH yJacTkoB TpyOOmpoBoJa NpHU €r0 Harpese.
Vopyrue anementst OIIC momkHel 00/1afiaTh HOpPMATHBHBIMH 3aldcaMH [0 TIPY3ONOABEMHOCTH H
AMana3oHy W3MeHeHWs ynpyrux cpoidicrs. Harpyskum oraenpheix 3meMeHToB OIIC B pasmudHBIX
COCTOAHMAX TPyOOmpoBoZa (MOHTAXHOM, XOJOAHOM H PabodeM) NO/DKHBI ONpEJCNATBCA Ha OCHOBE
MPOEKTHBIX /I [OBEPOYHBIX pacderoB. B otaenbubix ciyyasx snemenTsl OIIC momkHEI obecneunBath
3aluTy TpyGOmpoBONa OT CelCMHYECKHX, BETPOBHIX M BHOpaUMOHHBIX HArpy3ok. TpeGoBaHMA K
cocrosamo OIIC Tpy6onposomos ycranasnmsaiorcs B [1, 9, 14). Tpebosanna k aneMentamu OIIC B
YCJIOBUAX NIPOBEASHUA PEMOHTHBIX paboT npuBogATca B [15].

4.5.2. MaxkcuManbHas rpy30H0abeMHOCTD deMenToB OIIC TpyGonpoBofOB Napa MOKET Ha3HAYAThCA
6e3 yueta Macchl BOJIbI, HEOOXOAMUMO# Ajis NPOBEACHHA THAPABIMYECKAX HCTbITaHuMA. [Ing 3THX caydaes
B koHCTpyKimu OIIC TpyGompoBona HODKHBI ObIT HPEXYCMOTPEHB! CIELHAIBHbIE MPHCNOCOOIEHHUA,
NIPMHAMAIOINHE Ha Ce0s JOMOMHUTEIbHYIO HArPY3Ky OT Macchl BOJIBL.

4.5.3. Tlo KOHCTPYKTHBHOMY MCMOJIHCHHIO Ppa3NU9aloT NOOBHXHBIE H HETOJABIDKHBIE OMOpHBIC
sneMenThl. [loBIDXKHBIE OMOPHBIC 3J€MEHTHl NOJDKHBI 06ECNEeuHBaTh BO3MOXHOCTb MEpeMelIeHHIA
TpyOONpPOBO/A B OHOM HJIM HECKOJBKMX HampaBieHUAX. K NoABIKHBLIM OMOPHBIM 3JIEMEHTaM OTHOCATCS
CKOJNE3sImue U ynpyrue (IpyKHHHbIE) OTIOpPHI, YIIPyrye NOABECKH, a Takke XecTkue TArH. HenoapikHbie
OTIOpHBIE 2MEMEHTHI (B 3aBHCHMOCTH OT HX KOHCTPYKLHM), HOMXKHBI oOechequBarh OJOKMpOBaHHUE
JIMHEHHBIX NepeMenieHnii WIH YIJIOBHIX M JIMHEHHBIX NepeMemeHuii TpyGomposoma (Wif BceX WM
HEKOTOPBIX CTeneHe CBOGO/BI) IPH €10 TEMIIEPATyPHBIX PaCIIMPEHHAX.

4.5.4. PaccranoBka osjemenToB OIIC mo mmuse TpyGompoBoja JODKHA BHIOMpaThCA TIPH
NPOEKTHPOBAHMM M3 YCJIOBHMI COONIONCHMA ONpENENCHHBIX Pa3MEpOB MPOJIETOB MEXIY ONOPHLIMH
JNieMeHTaMH, 00€clede s CaMOKOMIICHCAIMM TEMIEPaTypPHbIX paclIMpeHHii M BO3MOXXHOCTH
CTPOUTENLHEIX KOHCTPYKIMH BOCHDHHUMAaTh YCHWIMA, IlepefaBacMbIX Ha HHX IIpH HauMcEHee
OnaronpuATHOM COYETaHMM Harpyxkaiomux GakTopoB. JIONONHHTENBHBIMH YCIOBHAMH SBISETCA
obecrieueHye BO3MOKHOCTH JOCTYTIA K CBAPHBIM COEWHEHHAM TPyGORpOBOAA C LIENBIO NMPOBEACHHA HX
KOHTpPOJIA.

4.5.5. JIna ydacTkoB TpyGOMpOBOIOR, MMEIOIIMX TEMIEpaTypHble nepeMeitenma Gonee 100 mm,
PEKOMEHyeTCs HCTIONB30BaTh ynpyrue eMeHTs OIIC ¢ mmHaMu TAT He MeHee 1.5 M.

Ilpumeuanue:

JUMHO# TATH CIEAYET CUMTATH PACCTOAHME OT MECTA 3aKPEILICHHA TATH Ha CTPOUTENBHBIX KOHCTPYKIHAX A0 OCH
TpybomnpoBoaa.

4.5.6. 13 pasnmudHBIX KOHCTPYKIMH YNPYIMX ONOPHBIX 3ME€MEHTOB NPEAMOYTHTENBHBI TakWe, B
KOTOPBIX yTIPYrHe ONOPHBIC JIEMEHTH YCTaHABJIMBAIOTCA B PACCEUKE TAT M Harpy3ka KOTOPBIX MOAHaeTCs
OIIEHKE H PETYIHPOBKE.
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4.5.7. Tlpn MoHTaX € NOABMXHBIX 371eMeHTOB OIIC, a Taloke Ipu MX 3aKPEIVICHHH HAa CTPOMUTENbHBIX
KOHCTPYKLUHMAX JOJDKHBI OBITh YHTEHBI TeMIIEpaTypHble MepeMeLIeHHA TOYCK 3aKpPEIUICHHA Orop Ha
TpyGONpoBOAE MpH €ro nepexone H3 MOHTAXHOTO COCTOAHMA B pabodee cocTosude. [lng storo
BBIMOJIHAKOTCA YNpeXIaloliie CMEIICHHs Touek 3akperurenus aneMentoB OIIC Ha TpyGompoBogax M
(MITH) CTPOHMTENBHBIX KOHCTPYKIIMAX.

4.5.8. Jina TpyGompoBOJOB, KOTOpPhie B MpOLECCE SKCILTyaTalluM MOXBEPraroTcs BO3ASUCTBUIO
BHOpaLMH, IOODKHBI OBITH NPEXYCMOTpEHbl CPENCTBA €€ CHHXKEHMA [0 YPOBHS, MCKIIOYAIOIIEro
BO3MOXHOCTH HX aBapHIfHOTO pa3pyIIeHHsA H PA3TePMETH3ALNH CHCTEMBL.

4.5.9. PerynupoBka Harpysku 3nemeHToB OIIC TO/DKHA BHIIONHATBCS TOJBKO B XONOAHOM COCTOSHUM
TpyGonposoaa. TexHONOrHA IPOBEACHUA peryTMPOBKU HArpy3KH ormcasa B [14].

4.6. Cpeacrsa KOHTPOJIS H 3a1UIHTH] TPYyGOnpoBoaoB

4.6.1. TpyGompoBOIbI NOJDKHBI OCHAINATHCA CPEACTBAMH UIA W3MEPEHHA NABJIEHHA U TeMIlepaTyphl
pabouelt cpenst. [TomuMo 3TOro, Ha TPyGOMPOBOAAX YCTAHABAUBAIOTCA MEPBMYHBIC JATYMKHU, A TAKOKE
HCTIOJIHUTE/IbHBIE YCTPOMCTBA 3alIuT, ofecrieduBalomue 6€30MacHOCT: NEpCoHaNa, TpYGOmpoBOIOB M
CBS3aHHOTO C HUMM 060pyI0BaHMA.

4.6.2. ObbeM HeOOXONMMBIX TEXHOJOTHYECKHMX H3MEPEHMi M 3aIlHT, NOJDKEH OBITh IpeXycCMOTpeH
MPOEKTOM TpyGOIMpPOBOIa, a TAKKE TEXHUIECKO! JOKyMEHTalMel 3aBOA0B-H3rOTOBUTENEH 060pyAOBaHHS
B COOTBETCTBHH C TpeGoBaHuAMH [16].

4.6.3. AnroputM pafoThl 3alUUT M MX ACHCTBHE HA HCIOJIHHTENLHBIE OpPraHbl, pa3MelICHHbIE Ha
TpyGONPOROE,  OMpeeNAeTCA  3aBONOM-M3[OTOBHTENEM  OOOpYROBaHMA W EHCTBYIOHIUMH
HOPMAaTHBHBIMH JOKYMEHTaMH.

3HayeHWsd YCTAaBOK M BLIJAEP)KEK BpeMeHW CpabaThiBaHMA 3alMT OINpejeisoTCi 3aBOJOM-
H3rOTOBHUTEJIEM 3alMIIaeMOro 060pyJORAHUA WM HaJlaZl09HOM opraHu3anuei.

B cirydae pexoHCTpYKIIMKM 0GOpYOBaHHA WIH OTCYTCTBHA JAaHHBIX 3aBOJOB-H3[OTOBHMTENEH YCTaBKU
H BBIIEPXKKH BPEMEHH YCTaHAB/IMBAIOTCA Ha OCHOBaHUH Pe3y/IbTaTOB HCIBITAHHH.

4.6.4. [TpoBepKa HCIPaBHOCTH 3AIUUT M PEAKIMH UCIIOJHUTENBHBIX OPTaHOB JOJDKHA BRIIIONHATECSA BO
BpeMs KOMIUIEKCHBIX IIPOBEPOK TPYOOIIPOBOOB U 060pYIOBAHMA.

4.6.5. JIna obecrieyeHus HaIeXHOCTH TPyOGONpoBOZa IpH MPOBEAEHWH Olepauuii nporpesa u
PACXONAXKMBAHUSA PEKOMEHIYETCA OCYIIECTBAATh €ro NOTONHUTENLHbI TEMNepaTypHbifi KOHTPOJb
NIOBEPXHOCTHBIMH TepMONapaMH WIH TepMONAapaMH, pPasMEIIEHHBIMH B OCHOBHOM MeTaine
TpyGonpoBoaa B CIEXyIONINX 30HaX:

- Ha y4acTKaXx 3a BINPHICKUBAIOMUMH 11apO0XJIaAHTEILIMH;

- Ha Y9acTKaX, KOTOphIE NPH Pa3IMIHBIX CXEMHbIX NEPEKIOYEHIAX MOTYT CTATh TYIHKOBBIMH.

HanGonee wnHbOpMaTHBHBIME 30HAMH UId YCTAaHOBKH OJMHOYHBIX IOBEPXHOCTHBIX TEpMoOMap
ABNAIOTCA HIDKHHE 0O6pasyomue TOpH30HTaNbHBIX YYacTKOB TPyOOmpOBOAOB BOJM3H INTYLIEPOB
JOPeHAKHBIX JIMHUH (IOCKONBKY 3TO JAET BO3MOXKHOCTh OOBCKTHBHO OHCHUThL paboTy APCHAXKHBIX NMHUN
MpH nporpese TpyGonpoBoxa).

4.6.6. Ha TpybonpoBogax napa ¢ BHyTpeHHUM AuaMeTpoM 150 MM u 6osiee u Temmnepartypoii napa ot
300 °C u Beime B cooTBeTCTBHH C [1, 17] HOMKHEI yCTaHABIMBATLCA YKa3aTeld IJIA KOHTpOJA 3a
TEeMIICPAaTYPHBIMM PACIIMPEHHAMH YYacTKOB, a Takke HAOMOACHHEM 32 NpaBWIBHOCTHIO PaboTHI
snemeHToB OIIC.

IHpumeuanusn:

1. KonuiecTBEHHBIH KOHTPONb TEMIICPATYPHBIX MNEpeMElicHUH M0 ykazarenaM NepeMelleHull amnsercd
KOPPEKTHBIM TONBKO JNA:

a. TpyGonpoBolOB, KOHQHrypalMs H MPOTSHKEHHOCTH KOTOPBIX OOECIeuMBAacT 3HAYCHHS IEPEMEIICHUI,
TIPEBLIIAOIIMNE AONYCKACMBIE 3HA4CHUA OTIUIOHCHHMH MEITY MIMCPEHHBIMM M PaCHCTHBIMM 3HAYCHMAMM (CM. ILIL
7.2.2);

b. MHAMKATOPOB, PACTIONOXEHHBIX HA TAKOM PACCTOSHHM OT HEMOABIKHBIX OMNOpP, KOTOpoe ofecneuuBaect
YCNOBHE, U3I0XKEHHOE B II. la.

2. Mpn uucne anemenroB OIIC TpyGomposoma oT OAHOrO A0 TpeX, ueNecooOpa3HO KOHTPOIMPOBATH
nepeMeLlieHUA He MO yKasaTenAM TEMINEParypHbIX NEpeMEIUeHHi, a M0 H3MEHEHHIO HArpy3kH (Ocalku) camux
ynpyrux aneMeHToB OIIC MIM HM3MEHECHHIO B3aHMHOTO TONOKEHMA NONBWXKHBIX YacTedl CKONB3ALUIMX ONOp
OTHOCHTENIbHO WX HETOIBIKHBIX 4acTeH.

3. Jlna npoTsakeHHBIX TpYGONpPOBOAOB napa, MPOJIOKEHHBIX HA JKECTKHX OHOPAX MO OTKPLITOH MECTHOCTH,
MOMYCKaeTCs 3aMEHATb KOHTPOJb TEMIEPATYPHBIX HCpCMCHICHﬂﬁ N0 ykKasareJsIM NEPUOAHYECCKHM KOHTPOJICM
TEXHHIECKOTO COCTOAHHSA ICMEHTOB ONOPHOH CHCTEMBL
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4.6.7. PaccraHoBka ykasaTeNe#l TEMNEPATYpHBIX [E€peMEMIEHHH JO/DKHR OCYINECTBIATHCA B
COOTBETCTBUH € MpOEKTOM TpyOompoBona. H3MeHeHHe B pacCTaHOBKE yKasaTesel JUis ymoGcTsa HX
O0CMyXHBaHHA AONMYCKAETCA NP HAIMYMM paspelieHMd NPOEKTHOH opranmsauuu. IIpd H3MeHEHHMH
TPOEKTHOTO MONOKEHHA YKa3aTeNell HOMKHBI ObITh DPACCUMTAHBI HOBHIE KOHTPOJbHBIE 3HAUECHHA
TEMIEPaTYPHBIX NEpeMEIICHHH.

4.6.8. lna obecnedeHns AOCTOBEPHOCTU pe3y/IbTATOB M3MEPEHHN MO yKa3areNsM TEMIEPaTypHEIX
HepeMeIleHHIA JUIMHA INTaHTH, 3aKpeIUIieMas Ha TpyOONpoBOJie, He NOJDKHA MPeBBIATh 1 M.

4.6.9. PasMerka yxasaTellell TEMIIEPAaTypHBIX NEpeMEMICHUM B XONOAHOM M pabodeM COCTOSHUSX
JOIDKHA TpPOM3BOIMTECA Uil TEMIMEPATYpHBIX COCTOSHMH TpyGompoBOAa WIH B3aMMOCBA3aHHEIX
TpyOONpPOBOOB, OTBEYAIOMMX YCIOBHAM PacdeTa MPOSKTHHIX KOHTPONBHBIX 3HAYeHHH MepeMeIleHHiA.

4.6.10. KommuecTBeHHBIA KOHTPO/b TEMINEPATYPHBIX IepeMemEHnil TpyGOnpoBOAOB AODKEH

BBIIOJIHATECA JUIA TEX DPEXHMOB 3KCIUTyaTalM, MUIA KOTOPBIX HMMEIOTCA KOHTPOJIBHBEIE 3HAYE€HHA
TEMIIEpPaTyPHBIX NEPEMELICHHIA.

Ilpumeuanue:

CoGmonenne ycnosuit n. 4.6.9. u 4.6.10. ocoGenHo BaxHO Wi TpyGonposonos napa TAC ¢ momepeuHbIMH
CBA3AMM, NMOCKONBKY HPOEKTHBIE KOHTPONBHBIC 3HAYECHHSA MEepeMElleHUN ANd HUX OGBbIMHO MMEIOTCA TONBKO IUIA
MEPEXONA M3 COCTOAHHA, KOrAA BCE CBA3AHHBIC eAMHON CHCTEMOMN TEMIEPaTyPHBIX NepeMelleHuit TpyGonpoBoas
SBJAIOTCA XONOAHLIMH, B COCTOAHHME, KOT/la BCE OHH MMeeT paboune napameTpst. B nmpoMexyTouHBIX caygadx (koraa
4acTh 060pyAOBaHUA HAXOAMTCA B PaboyeM COCTOAHHM, a 4acTh — OCTAHOBJICHA) COMOCTABNCHUE M3MEPEHHEBIX U
PaCUYETHBIX NEPEMEIICHHIA ABNACTCA HEKOPPEKTHBIM.

4.6.11. K ykasaTeniM TeMIepaTypHBIX liepeMemeHui NomkeH ObITh ofecnedeH cBoGoxHbI NOCTyIL.
B Heo6XOAMMBIX CITy9JasaX JUIA HHX ClIEAYET yCTpauBaTh JIECTHHIIBI U TUTOIANKH 00CITy)XUBaHHS.

4.6.12. B coorercteun ¢ {1, 18] TpyGonpoBomrl M3 YriepomucTOif M MONMOREHOBOH CTaTH
pabotatommie npH  Temmeparype OT 450°C ¥ BB, M3 XpPOMOMONHMONEHOBEIX M
XpOMOMOJHOICHOBAHAMHEBEIX cTaIel, paGoratomux mpu Temmepartype napa ot 500 °C u Beime H U3
BBICOKO/IErMPOBAHHBIX JKApOIPOYHEIX CTaJiet MPH TeMmnepartype napa oT 550 °C, H Bhillle JOMHKHBI GBITH
CHaGXeHBI pernepam JUia H3MEpEHHA OCTaTouHOM AedopMainiy. KonuuecTBo Touek 3aMepa 0CTaTOIHOU
nedopMaluM 1 MX PacnoNoKeHAE NODKHEI ONpeaesTECA MPOSKTOM TpYGOnpoBoa.

4.6.13. [Ina npenoTBPAmICHHWA HEPacYeTHBIX pEXMMOB HCMONb30BAHHA  BIPHICKMBAIOMIMX
NapooXJiafuTeNeif, paciosIoXeHHEIX Ha TOPH3OHTANBHBIX Y4aCTKaX TpYOONpOBOIOB Napa (3a KOTIaMHu), a
TaKKe BLUABIEHMS HMX HEMCNPABHOCTEH, 33 HMMH IO XOAy Mapa Ha PaccTOSHMH 4-5 BHYTPEHHHMX
JMaMeTpoB TPYOh! OT 3aMMTHBIX py6amiek nenecoo6pa3sHO YCTAHABIUBATEL MOBEPXHOCTHBIE TEPMONAphE
WIM TepMOTapsl B OCHOBHOM MeTallle. OTH TepMONaphl Cledyer pa3MelNaTh Ha BepxHell W HIDKHel
obpasyromeli TpyGonposozma. Hcrons3oBaHue TepMomap, YCTAaHaBJIMBAEMBIX B OObEME OCHOBHOTO
MeTaJUIa, ABJACTCA MPEAIOYTUTEILHBIM.

JUis KOHTPOJIA HEPaCYETHBIX PEKUMOB PAGOTH! BIPHICKUBAIOIMX HapooxiaguTeeil, pacoloKeHHbIX
Ha BEPTHKaJIbHEIX YIaCTKaxX TpyGOIpPOBONA, aHATIOTHYHEIE TEpMONaphl PEKOMEHAYETCA YCTAHABIHBATh 3a
OmKafiiMM K BOPBICKHBAIOMIEMY MAPOOXIIAJUTEIO KPMBOMMHENHBIM yYaCTKOM Ha FOPH3OHTAJIBHOM
WIIH HAKJIOHHOM yd9acTke TpyborpoBosa.

4.6.14. PexoMEHIYETCA OCYNIECTBIATh KOHTPONIbL PasHHLBI TEMIEPATYpP «BEPX-HHU3» TpyGompoBoa
mapa BO BCEX 30HAX, B KOTOPHIX BO3MOXKHO CKOIUIGHME KOHAEHcaTa. JIng 3TOro BO3MOXKHO
HUCTIONb30BAHNE TIOBEPXHOCTHBIX TEPMONAP WIHM TEPMOITAp, YCTAHOBIECHHBIX B 06beMe MeTaLta (CM. TLIL
4.6.5.)

4.6.15. Jina u3MepeHHs [aBACHHMA Cpebl MCHONL3YIOTCA MaHOMETpel. TpeboBaHMA K HHM
ycTaHaBmuBatoTCA B [1].

4.6.16. B cOOTBETCTBUM C NMPOCKTOM KOHTPOJb Ham0o0Jee BAKHBIX TEXHONOMYECKUX MApaMeTpOB,
JOJDKEH OCYINECTBJIATBCA M0 PETHCTPHpYlouM mpubGopaM. JKenaTenpHBIM Takxke SBIACTCA 3aIHCh H
XpaHeHHe HHGOpMalUK B KOMITLIOTEpHOH Gaze MaHHBIX.

4.6.17. [lna paboraromero oGOpyNOBaHHA M NOAKMOYEHHBIX K HeMy TpyGONpOBOIOB CpeiCTBa
M3MEPEHHH, KOHTPOJIA, aBTOMATHYECKOrO PeryIupOBaHUsA, TEXHONOIUIECKON 3aMUThl U CHTHAIH3ALUH,
JIOFM9ECKOr0 M IWCTAHLMOHHOTO YINpaBJIeHHWd, TEXHWIECKOM MAWArHOCTHKHA JO/DKHBI MOCTOSHHO
HAXOOMUTECA B 3KCILTyaTallyH B IPOSKTHOM 06BEME.

4.6.18. ITocne MOHTaXKa WM PEKOHCTPYKIMH TEXHOJOTMYECKHX 3alIMT BBOA MX B 3KCILTyaTallMiO Ha
O0OpYNOBaHMM ¥ CBA3aHHBIX C HHM TpyGOmpoBOZaxX MHOJDKEH BBIIONHATECA MO Pa3pelleHUIo
TeXHH4ecKkoro pykooautens TOC.

4.6.19. Beon u3 paGoThl HCIIPAaBHBIX TEXHOMOTHYECKUX 3aIMMT HE JONYCKAeTCs. 3auidThl NOANexaT
BBIBOTY 13 pabOTH B CNeIYIONHX CIYYATX:
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- pH paGote 0GOPYNOBaHNSA B MEPeXOIHBIX PEXKUMAX, KOIZa HeoOXOAMMOCTh OTKIIFOYSHHA 3aIIUTEI
onpeJIeNAeTCsA HHCTPYKIHEH 110 SKCILTY aTaLlHy;

- TIPH OYEBHUIHON HEHCIPABHOCTH 3aIIMTHI (OTKIIOYEHHE JOIDKHO NPOH3BOAMTECA IO PACTIOPKEHHIO
HadaJIbHHKa cMeHB! TOC ¢ 00a3aTeNbHBIM YBEIOMIICHUEM TEXHHIECKOTO PYKOBOAMTENA H OQOPMIIATHCA
3aMUCHIO B ONEPATHBHOM >KypHalle);

~ N4 NepHOAMIECcKOro ONpo6GoBaHKA (€CIH OHO MMPOM3BOAMTCA Ha AeHCTBYIONIEM 06OPYXORAHHH).

4.6.20. Bce cmywan cpabaThiBaHmsA 3allMT ¥ CHUCHAIM3AIMM, a TakKe HX OTKa3bl AOJDKHBI
(uxcHpOBaTECS B ONEpaTHBHOM XyPHAJIE ¥ MOABEPraThCA aHAIM3Y.

4.7. Tennosas u3oasinus Tpy6onpososos

4.7.1. Teruosas m3omAMA TpyO6ompoBoja MOJDKHA BEINOJHATECA MO OTAEILHOMY TPOEKTY H
COOTBETCTBOBaTh TpeGoBaHWAM [9, 19]. OT kadecTBa BBIIOJIHEHHA TEIUIOBOW W30NALIMM BO MHOTOM
3aBUCHT 3KOHOMHYHOCTh JHEPIOYCTAaHOBKM (B OCOOCHHOCTH, NpH MOBBIIIEHHBIX TPeGOBAHWAX K
MaHEBPCHHOCTH), Ha/ISXKHOCTh TPYOONpoBoZia M 6€30MacHOCTh 00CITY>KUBAKOINETO [IepCoHATIA.

4.7.2. ina TerUIoBOW W3ONALMM JOJDKHBI NPUMEHATBCA MATEPUABI, HE BHI3BIBAIOMME KOPPO3HIO
MeTaJa.

4.7.3. TemnoBas wu30MAUMA MODKHA IOJHOCTHIO IOKPBIBATh TPYOONPOBOHN, €0 OTBETBICHUA H
BCIIOMOraTeJIbHEIE JTHHAM H HAXOAMTHCA B MCIPABHOM COCTOAHMH. TeMmepaTypa Ha HapyxHOH
MOBEPXHOCTH TEIUIOM30JIMPOBAHHOTO TpyGONMpOBOa NPH TeMIlepaType OKpyXalowero Bo3ayxa 25°C He
J0JDKHa npeBhImath 45°C.

4.7.4. TennoBad H30JAUMA (NaHNEBHIX COSNMHEHWH, apMaTypbl, KOMIICHCATOPOB M Y9acCTKOB
Tpy6onpoBOIOB, NOBEPralOIMXCA EPUONHIECKOMY KOHTPOJIO (B 30HaX, B KOTOPBIX MMEIOTCA CBapHLIe
coenuHeHNs, GOOBINKH AJif M3MEPEHHA MON3YHECTH U T.II.) MOJUKHA BBITIONHATHCA CheMHOM. CheMHas
TEIUTOBAsA W30JIAINIA [0 CBOMM TEXHHYECKHM MOKA3aTessiM He JODKHA YCTYIaTh CTALMOHAPHOM! TEILTIOBOMH
H30JIALMY.

4.7.5. TemwioBas u30NALMA TPyOOIPOBOAOB, ITPOJIOKEHHEIX HAa OTKPHITOM BO3/IyXe, BOIIM3H MaCIITHEIX
6akoB, MacIONIPOBOOB, Ma3yTOIPOBONOB, KaGeIbHBIX NMHUH J0JDKHA HMETh METAILTHYECKOe WIH Apyroe
IOKPBITHE, MpeJOXpaHMIOmee TEILIOBYIO W3ONALMIO OT MPOMUTHIBAHWA BJIArOX MWIM TOPIOYHMHU
HedrenpomyKTaMu.

4.7.6. IlonHas WIM YacTHYHAA 3aMeHa TEIUIOBOM M30/ALMH HAa OOJerdeHHY0 Hionawmo Ges
niepeHaagky ynpyrux sneMeHToB OIIC MoxxeT NpUBECTH K NOABICHHIO 30H NOBBIMIEHHBIX HAMPKEHMH
U BBI3BaTh HEraTHBHOE M3MEHEHUE YKIOHOB. II0o3ToMy M3MEHEHHE MacChl TEIUIOBOI M30maIMu Tpebyer
NOBTOPHOTO pacdeTa Harpy3ok sneMenToB OIIC, m3MeHeHHs pa3MeTKH HHIHKATOPOB TeMIEPATypPHBIX
mepeMelennift W IPOBEPKH CHCTEMBI YKJIOHOB TpybompoBoma. LlenecooGpasHo 3aMeHy TeIwioBoi
H30JMIMH Ha TPyOOmpoBoae (W3MEHSIONMYI0 €r0 CyMMApHYI0 NMOrOHHYI0 MacCy) MpOBOAMTE HA BCeil
MPOTLKEHHOCTH TPYGOIpOBO/a, OCKONBKY B IIPOTHBHOM CJIy9ae pacyeTHbIC JaHHBIE MO ONTHMANLHOH
3arpy3ke anementos OIIC 6yayT HexocToBepHBIMH. IIpH 3aMEHE TeIUI0BON H3OILMH Ha OTAEABHBIX
yuactkax Tpy6Gonposoza (HanpuMep, rufax) HeOOXOAMMO COCTABIATE KAPTy PacloNoxKeHUs W3OALUM ¢
YKa3aHHEM IPaHHI yJacTKOB C Pa3IHYHOM MOTOHHOM Maccoil M3ONALMM AJIA MOJYy4eHHA JOCTOBEPHBIX
JAHHBIX HO ONTUMAJILHOM 3arpy3ke aneMeHToB OIIC.

5. [TpHALMIBI OPraHH3alNH IKCILIYATAIMU TPYGONPOBOAOB B HECTAHOHAPHBIX PeXHMAX

5.1. ®axrTopsl, BJHSIOMME HA HAJIEKHOCTh TPYGONPOBOAOB B HECTAIIHOHAPHBIX PeXHMAX

5.1.1. OcHoBHEIM (haKTOpOM, BIMMIOMIMM HAa HANEXHOCTb TPYGONPOBONA, ABNAIOTCA YPOBEHb
HaNpsDKeHWH B METaJUIe €70 JIEMEHTOB, 00y CIOBICHHEIH:

a) BHYTPCHHHM JIaBIICHHEM;

6) pacnpeneNcHHOM H COCPENOTOYEHHOM MaccoBOii Harpy3ko#t, a Taioke peakimeii snementos OI1C;

B) YCHIMAMM CAMOKOMITIEHCALIHY TEMIIEPATYPHBIX PaCIIAPeHHH.

B ycnoBuAx, Koraa TeMmepaTypa cCpembl H3MCHAETCH, B MeTaiule TPyOOmpoBoga BO3HHKAET
HepaBHOMEPHOE TEMIEPaTypHOE IOJe MO TOJNMMHE CTCHKH, NEPpUMETPY M JUIMHE TpyOHI, KoTopoe
BEI3BIBAET HONONHHTENLHBIC HECTAMOHAPHBIE TEMIIEPATYPHLIE HAPHKEHHA. OTH HANPSOKSHMS, HApSAY ©
HanpsKEeHWAMM OT MEXaHWJeCKMX M THAPOAMHAMMYECKHX BO3JXCHCTBMIH ONpEAELIIOT HAIEKHOCTh
TpyGONpoBOAa B HECTALIMOHAPHBIX PEKMMAX IKCILTYaTalHH.

daxTophl, yKalaHHbIE B IyHKTaX a) M 6), MpH MX CBEPXHOPMATHBHOM YBENHUCHHH, a TaKKe
3HAYHTEABHEIE M0 YPOBHIO THAPOJMHAMHICCKHE BO3NEHACTBHS, MOTYT BBI3BAaTh YCKOPEHHOE MOBPEXACHUE
TpyGonposonos. BoselicTBre yka3aHHBIX (aKTOPOB Ha 3alaHHOM (IIPOEKTHOM) YPOBHE, a TAKKE JPYTHX
BO3fieiicTBHil Ha MeTaul TpyGOmpoBOAa pACTAHYTO BO BpeMeHH. JUIa BBICOKOTeMHEpaTypHBIX
TPyGONpOBOAOB OHO OOYCIIOBJIEHO NMOCTENEHHBIM HaKOIUIEHHEM B METaijle MOBPEXACHHH OT BIMAHHA
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MPOLECCOB MOJM3YYECTH H MAIONHMKIOBOA YCTANOCTH, a JUIM HH3KOTEMIIEPATYpHBIX TPy6ompoBoaoB -
YCTAIOCTHBIX ABJICHUIH.

HauGonemee BIMAHHE YPOBHA NE/CTBYIOMMX HampsDKEHWH Ha METa/ul NPOMCXOIHT B 30HAX
KOHCTPYKTHBHBIX KOHLIEHTPATOPOB HATIPSKEHHM B ruGax, CBapHBIX COCAMHEHUAX, TPOHHMKAX, 3 TAKKE B
y3lax, rie NOBLINIEHHOE BIHMAHHE OTACHBHHIX (JaKTOpOB OOYCIIOBNEHO OCOGEHHOCTAMM pEeXHMA
IKCILTyaTalMH, KOHCTPYKTHBHBIMH WUIH FIPHOOpETEHHBIMM B MPOHECCE 3KCIUTyaTalMH OCOOECHHOCTAMM
3THX Y3JOB.

Bosnbimoe 3nadenwe i TpyOONpoROIOB, paGoOTaIOImMX B YCIOBHAX NMON3YYECTH, HMeeT MOAAepKaHHE
HPOCKTHBIX NapaMeTPOB M, B 0COGEHHOCTH, TEMIIEPATYPEL

5.1.1.1. HepaBHOMEpHOE TEMIIEPaTYPHOE MOJIE MO TOJIIMHE CTEHKH TPYObL.

Hanbonee paxHOH pasHOBHAHOCTHIO TEMIICPATYPHBIX MANPKEHANH ABJSIOTCA HANpPAKEHHUA,
06ycHoBNeHHbIE Pa3HHUIEH TeMIepaTyp MO TONIIMHE CTeHKH TPYOBl. DTH HAIpPSAKCHHA OMpENeNsIOTCs
CKOPOCTBEIO H3MEHEHHs TEMIIEpaTyphl cpefbl, HHTEHCUBHOCTBIO TEIUIOOOMEHa M TIeOMEeTpHIeCKUMH
XApAaKTEPHCTHKAMH CTeHKHM TpyObl. CKOpOCTh HM3MEHEHHA TEMIlEpaTypsl Cpeibl B TpoLecce
HECTALMOHAPHBIX PEXHMAaX SKCIUTyaTalH, Kak IpaBHIO, TMOANAETCA BO3ACHCTBHIO CO CTOPOHBI
0Q0CTYKUBAIOWIETO ICPCOHANA, ¥, TIOITOMY, YKR3aHHbIH BUJ HANPAKEHUH IBIAETCS YIPABIACMBIM.

5.1.1.2. HepaBHOMepHOE TEMIIEPaTYpHOE NOJIE 110 IEPUMETPY TPYOEL.

HepasroMepHOe TemmiepaTypHOe MOJi€ 110 MEPHMETPY TPYObI BhI3BIBaeT KopoOlieHrde Tpy6onpoBoaa.
Onementsl OIIC OKa3BIBAIOT CONPOTHBICHHE KOPOOJCHMIO, NMPH 3TOM HAUCOJNBIINM [PENATCTBHEM
CTAaHOBATCSA HEMOJBHXKHBIE M CKOJL3ALIHE OMOPEI, KECTKHE TATH, a Takke 3neMeHThl OIIC, y KOTOPBIX
3anac yNnpyrocTH MPYKHH 0Ka3alci HeJOCTaTOYHEIM. B pe3ynbTare CHNIOBOTO B32MMOAEHCTBIA HEPEAKO
NPOUCXOIAT HEOOpaTHMEIE MCKAKEHWA OCEil MPAMONAHEHHBIX YYaCTKOB TpyGONIpPOBOAOB, M3MCHEHHE
YKIJIOHOB, NMOBPEKICHHA CBapHBIX coefuHEHWH u anemeHToB OIIC, a Takke HM3MEHEHHE HArpy3ok
yrpyrux anemeHros OIIC.

HepasnomepHoe o nepumMeTpy Tpy6H! TEMIIEPaTYpPHOE T0JI€ MOABIMIETCA, B YaCTHOCTH, IIPH NPOTPEBE
FOPM3OHTAILHBIX YIACTKOB TPYOONPOBOAOB M3 XONOJHOIO COCTOSHHUA IO TEMIEPATYPHl HACHIIEHAA. DTO
TIPOMCXOOUT U3-32 HEOJMHAKOBO! TONMIMHBI IIEHKM KOHIEHCATa MO BBHICOTE CEYEHHS TOPH3OHTAIBLHOM
Tpy6s1. HepaBHOMepHEIii IIporpeB TpyOs! N0 IEPUMETPY BO3HHKAET Takke NPH HAJIMIHUM B TpyGompoBoae
HE YJaJeHHOTO KOHJEHCAaTa, €ro CKOIUICHHA B HEJIPEHHUPYEMBIX 30HaX («MEINKaX KOHJEHCATa»),
HEPaCUEeTHEIX PEXKUMOB IKCILTYaTallMy BIPHICKHBAIOMMX MApoOXJIagHTeNei ! T.I1.

TeMmneparypHas HEpaBHOMEPHOCTb IO MEPHUMETPY CEYECHMA KOJIUYECTBEHHO OLEHMBAaeTCsd Kak
pasHHIa TeMIeparyp «BepX-Hu3» TpyOsl. IIpu nporpeBe TpyGompoBoja W3 XOJOAHOTO COCTOSHUA
JIOIlyCKaeMasi TeMIepaTypHasi HEpaBHOMEPHOCTh [0 TNEPUMETPY TOPH3OHTANBHBIX YYacTKOB
HODMHpYeTCA M He JokHa npespimare 50°C [21]. B jgpyrux cimydasx, TemmeparypHas
HECPABHOMEPHOCTh IO MEPUMETPYy CeICHMSA JOMyCKAeTCS TONBKO NPU HANMYMH MONOXKHTENBHBIX
PE3yJIBTAaTOB CIEUHMAIBHBIX MPOYHOCTHBIX PACYETOB.

ITosiBneHHe TeMIEPaTypHOH HEPaBHOMEPHOCTH IO TEPUMETPY TpyOONpOBOAOB Mapa INpH
TEMIepaTypax BhIIIE TeMIIEPaTyphl HACRIMICHHA ABAACTCS, KaK IPaBUIIO, IPH3HAKOM:

- ICTONB30BaHMA NAPOOXIIafHTENEH B HEPACUSTHBIX PeXUMAX;

- HEHUCIIPaBHOCTH MApOOXTIafuTeNeH;

- HEIOCTaTKAMHU JPEHUPOBAHUA.

HanpuMep, nosBieHre TEMIEPaTypPHOH HEPABHOMEPHOCTH B YCJIOBHAX BHICOKMX TEMIIEpAaTyp MOXET
6bITH 00YCIIOBIEHO W36BITOYHBIM PaCXOLOM BOJBI Ha BIPBICK IIPH CPABHUTENBHO MABIX NPOITYCKaxX rapa
WJIN TI0NIaJaHKEM B NPOrpeThii TpYGONpPOBOX ITapa KOHACHCATA M3 TYNHMKOBOTO yJacTKa.

Ilpn OTCYTCTBMH TEMIIEpaTYpHOrO KOHTPONS «BEPX-HM3 TpYOhI» NOSABIEHWE TeMIlEpaTypHOM
HEPAaBHOMEPHOCTH IO MEPUMETPY TPYOHl B HECTAIMOHAPHOM pEXMME MOXET ObITh OOHapyXeHO IO
H3MEHEHHIO TIOJIOXKEHUS yKasaTeneil TeMIIepaTypHbIX nepeMemeHuii (00IYHO OHa NPOSBIIAETCS B PE3KOM
OTKJIOHEHHH TPAEKTOPHH NEPEMEINEHU YKa3aTei OT OObIYHOM TpaeKTOpHH, COeNHHAIOMEH MONI0XEHNT
HAYaNBHOU M KOHEUHOH TOYeK Pa3METKH).

HeoOparumMble mocnefcTBHA NeliCTBUA TEMIIEPaTyPHOM HEPaBHOMEDHOCTH IO HepHMETpy TpYOsI
MOTYT GBITh OGHAPYXEHbI IO NOABJICHHIO NMOBPEXICHMH B CBAPHBIX COETHHEHUAX, U3MEHEHHIO HAarpy30K
YIPYTHX ONOp IO CPaBHEHWIO C NPOEKTHBIMH 3HAYCHWIMH, CMEIICHHIO yKasaTeliel TeMIlepaTypHbIX
HEPeMeIeH i OTHOCHTEIbHO Pa3METKH HA KOODAMHATHBIX ILIACTHHAX, OTPBIBY ONOPHBIX IUIACTHH B
CKONB3SAIIMX OI0pax U pAXy APyrHX IPU3HAKOB.

5.1.1.3. Cxaukoobpa3Hoe M3IMEHEHHE TEMIIEPATY Bl CTCHKH TPYOBI - TENNOBOH yap.

PexxuM TerwioBoro yziapa SBiIseTca OSHOMOMEHTHBIM IIPOLECCOM M3MEHEHHA TEMIIEPATyphl CPESBI IO
OTHOIIEHMIO K TeMIepaType CTeHKM TpyObl. IIpu KOHTpone TeMnepaTypsl MeTauia TpyGoIpoBozaa
NOBEPXHOCTHBIMM TEpPMONApaMH TEIUIOBOM YAap BHINNIAOMT KaK KPaTKOBPEMEHHOE H3MEHEHHe
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TEMIIEpaTypbi O CKOPOCcThiO 10 30-70 °C/MuH, 3aTeM 3Ta CKOPOCTh ObICTPO CHIDKACTCS.

IMpenoTepaTuTh MOBHIMIEHHE HANPKEHHH BCNEACTBHE TEIUIOBOIO yAapa MOXHO JIHIIE
3a6naroBpeMeHHO, CO3aBasd COOTBETCTBYIOLIME YCIIOBHA H3MEHEHHS TEMIEPATyPh.

HauGonee onacHbIM BHAOM TEIUIOBOTO yaapa SBISETCA CKaYK00OpasHOE CHIKEHHE TEMIIEPATYPhI ITPH
NONAJAHAH OTHOCHUTENBHO XONOHOM CPelibl HAa pa3orpernie CTeHKH TpyGONpOBO/a, HAXONAIETOCS MOX
IeicTBHEM BHYTPEHHETO JaBNeHuA. B 3ToM cilydae oKpy»HbIe HANPHKEHNA OT BHYTPEHHETO JNABJICHHUA ¥
TeMIepaTypHrle HaNMpsDKeHHs TEIUIOBOTO yAapa B Merale TpyObl Ha €€ BHyTpPeHHEH NOBEPXHOCTH
CKIIabIBAIOTCA, CO3JaBasd Ha KOPOTKHIi NPOMEXYTOK BpeMeHH 3((eKT MECTHOrO MNOBBILIEHHS
pacTATHBAIOIMMX HaNpsKeHHA B TNOBEPXHOCTHOM cioe MeTaia. PesynnratoM Bo3neicTeHA
OXJIKHAIOMMX TEIUIOBBIX YAAPOB OOBITHO ABIAETCA CETKA TPEIIHH HAa BHYTPEHHEH MOBEPXHOCTH TPYOBI.

TIpu nporpeBe TpyGONpoOBOLAa OKPYXKHas KOMIIOHEHTA HANMpPDKEHMH OT HArpeBaloOLIeTO TEIUIOBOFO
ylapa Ha BHYTpeHHeE!H NOBEPXHOCTH TPYObI BEIMHTAETCA H3 HANPSKCHHI OT BHYTPEHHErO NaBIeHUA (OHH
B 3TOM C/Iy4Yae MMEIOT pa3Hble 3HaKH), a Ha HApY)KHOH NOBEPXHOCTH - CKIAJBIBAIOTCH, ONHAKO HA
HapyXHOM IMOBEPXHOCTH TPYOHI a6COMOTHAS BEJIHUMHA HANPSDKEHHI TEILUTOBOTO yAapa MPHMEPHO BIBOE
MeHbIlle, 9YeM Ha BHyTpeHHel moBepxHocTH. IToaToMy HarpeBarowuii TEIUIOBOH yaap Ha BHYTpPEeHHeH
MOBEPXHOCTH TPYOBI CIHTAETCA MeHee OmacHbM. TeM He MeHee, a6COMOTHAA BENMIHHA TEPMHUIECKHX
HampsoKEHHA IIpH HAarpeBalolleM TEIUIOBOM yAape BIWAET HAa KHHETHKY NOBPEXIAaeMOCTH METallia OT
MaJIOIMIJIOBOM YCTANIOCTH.

HanpshxeHHA TeIUI0BOTO YAapa, ONPEAeILIOTCA:

- HadaipHOM pa3HMUeH TemmepaTyp CTeHKH M cpelbl (MpH (a3oBBIX NpeBpAIICHHAX - Pa3HULBI
TEMIIEPATYPEI CTEHKH B TEMINEpaTyphl HACHIINEHHA IIPH TEKYIIEM JaBJIeHUH B Tpy6ONpoBoae);

- TOJHIMHOMN CTEHKH TPYObl M HHTCHCHBHOCTBIO TEIUI00OMEHa.

JOmyCTHMOCTh CKa9KOB TEMIEPAaTyPbl CPelibl MO OTHOMEHHIO K TeMIIepaType CTeHKH, BEI3BaHHAA
TEXHONOMHYECKHMU NMPUIHHAMH, AO/DKHA OMPENENATHCA CUCUHANBHBIMH pacveTaMH, BHINOJIHAEMbIMH
NPHMEHHTENBHO K KOHKPETHBIM YCIOBHAM.

B obmem ciryqae cnexyeT u3beraTh JMOGHLIX PE3KBX M3MEHEHHI TEMNEPaTyphbl CPEAbl MO OTHOMICHMIO
K TEMIIEpaType CTEHKH TPYOBI.

5.1.1.4. 'uapoyaapsi.

B mponecce myckoB M OCTAHOBOB MOIYT CO3NABaTBCA YCJIOBHA, MPH KOTOPBIX MBIKYLOMICA C
GonbIIOH CKOPOCTBIO IOTOK Iapa 3aXBaThIBAET HEKOTOPOE KOJHMYECTBO BOMB!I (KOHAEHcaTa). Bona,
IOBIDKYIAACA ¢ IIOTOKOM I1apa, OKa3bIBACT yaapHoe Bo3AcHCTBHE (BOCOPUHNMAEMOE Ha CITyX KaK pe3Kuii
CTYK) B MeCTax [OBOPOTAa NOTOKAa, B JAaCTHOCTH, Ha KPUBOJHMHEHHbIe yd9acTku TpyGompoBoma M ero
apMaTypy. AHQJIOTH9HOE BO3AeCTBHE NPOMCXOIHUT IIPH 3aXBAaTe IIOTOKOM BOJABI HEKOTOPOrO KOJMHIECTBA
Tapa, BO3ZyXa HIIM [Iapora3oBoif CMECH B TOM CJTy4ae, €CJIH OH JBIDKETCA ¢AHHBIM 00bEMOM.

SIBneHue, THAPOyJapa BO3HHMKACT Talkke INPH Ppe3Koil OCTaHOBKE ABIOKYIIETOCA ITIOTOKA BOMBI
(HanpuMep, npu GONMBIION CKOPOCTH 3aKPBITHA 3AMOPHLIX OPraHoB). B 3TOM Ciydae W3-3a MHEpHUM
TIOTOKA HPOHCXOIUT CKauK00OpasHOe yBeIM4eHHE NaBIICHUs Ha 3aNOPHLI OpraH.

Ilpy rugpoynapax CHIOBEIE BO3JACHCTBHMA Ha 3/1€MEHTHl TPYOOIPOBOAA MOTYT B HECKOJLKO pa3
IPEBOCXOJUTH IPOEKTHEIE HArpy3KU. Pe3ynpraToM MoXeT OBITH MOBpeXKACHHE TPYOOIIPOBOAA, @ TAKKE
ero cxox ¢ onop. Kpome Toro, noBTopsatomuecs 9epe3 HeGobIINE MPOMEXYTKH BPeMEHH MHAPOYRAphI
MOTYT BbI3BAaTh PE30HAHCHBIC ABJIEHMA U paspymeHHe TpyOonpoBoa.

Ssnenus, Onu3KME K NOBTOPSIONIMMCA C OGONBMION 4acTOTOH TIMApOyIapaM, BO3HMKAIOT IpH
TPaHCTIOPTHPORBKe 10 TpyGomposoxy Apyxdasnolt win Bckunatomei cpeasl. OHU Takke 0GYCIOBICHEI
NOTIEPEMEHHBIMH BO3ZCHCTBHAMH HAa KDHBOJAHMHEHHBIE y4acTKH TpyGOIpOBONa BOAJHEIX H MAapOBBIX
06beMoB. Oxa3piBaeMOe Ha Tpy6OIpoBOa BO3AEHCTBUE YBENMUMBAETCS € YBEINIeHHEM HEOIHOPOJHOCTH
noToka ABYX(a3sHOR cpenpl. IlpM 3Ha4uMTeNbHONM HEOZHOPONHOCTH (HANMpUMEp, NPH YepeNOBAHMM
HIyImUX ON¥H 33 APYTHM MAapPOBBIX U BOJAHBIX 00BEMOB, 32aHUMAIOMHX BCE CEYCHUE TPYObl) 3TO ABIEHUE
MOXHO OTHECTH K THMAPOYJApaM, MpH HW3KOK HEOJHOPOJHOCTH - K (aKTopy, BBIBIBAIOLIEMY
BHUOpaLMOHHYIO Harpy3Ky.

I'mapoyzaapsi B TpyGomnpoBojax H ONM3KkHe K HUM SBJNEHWS BeCbMa ONACHBI, MO3TOMY WX CIEAYET
Beadeckn u3berats. Jima 3toro TpyGONpOBOIBI Napa CiieayeT TIATeNbHO APEHHPOBaTh, He JOIMYCKATh
CKOIUICHHA KOHACHCATa B TYNHKOBBIX Y4aCTKaX, HE JOMYCKaTh CMEIIEHHA IOTOKOB Iapa H BOABI, IUIaBHO
OTKpBIBATL M 3aKPHIBATh 3ANOPHYI0 apMaTypy, NMPUMEHATE pazNUYHble TEXHWYECKUE CpeAcTBa JUId
NOBBILICHHA OJIHOPONHOCTH JBYX(a3HBIX NOTOKOB (HampHMep, YCTPOHCTBA WA 3aKpydWMBaHUA NMOTOKA
WIH €ro TOMOIrCHU3aLKH).
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5.1.1.5. BuGpaupoHHas Barpyska.

BubpauyoHHas Harpy3ka XapakTepU3yeTcs TEePHOAMMECKHMHU B3aMMHBIMH MEPEMEILCHHUAMHU dacTeit
TpYOONpOBO/Ja, KOTOPBIE BHIIIAAAT KaK packauMBaHMe MIM TpaAcka. OHa MoXeT OBITH 0GYCIOBIEHA
TakMMM (haKTOpaMH, KaK, MOBBIIIEHHAs [HOKOCTh TPYGOIPOBOa B YCIOBHAX 3HAYHMTENLHEIX CKOpOCTEH
NIOTOKA CPeMIkl, aKyCTHYECKUMHU KoJe6aHUAMU B TYIMKOBBIX yUacTKaX, JBIDKeHHEM AByX(dasHoil cpensl,
HeCTaOIIBHOCTBIO MOTOKA, CBA3AHHON C paloTOH perylATopoB [aBneHMs WIK pacxoia, BuGpaiwu
NPHCOEAMHEHHOro 060py/oBaHKA H T.IL IIpH 3Ha4MTENLHOM aMIUIHTYRe KoNeGaHMii (HATpuMep, Koraa
po30yxnaiomme BuOpampzo posfeficTBus OnBKkM K COOCTBEHHBIM yacToTaM TpyGompoBoOaa)
BHOpALMOHHAA HAarpy3Ka MOXET NMPHBECTH K YCTAOCTHBIM MOBPEXACHUAM 3JIEMEHTOB TpyGONpOBOa, a
TAKOKE MOBPEXACHUIO (TTEPETHPAHKIO) [OIBIKHEIX COWIeHeHuH 3neMenToB OIIC.

5.1.2, JleficTByIolIMe HANPDXEHUA B TPyOOIpPOBOJE OTHOCHTENBHO GIM3KH K PAaCUETHBIM 3HAUSHUIM
HaIpsKEHMI B €ro XOIOXHOM U pabodeM COCTOSHMSAX.

CyInecTBeHHEIE OTKIOHEHWA HAMPKCHUHM, NEHCTBYIOIMX B XONOAHOM M pPaGoyeM COCTOSHMAX,
MOTYT MMETh MECTO B CIEAYIONIMX CITydasx:

- OpH HEYJOBICTBODUTEIBHOM KadyecTBE TEIUIOBOH M3O0MAIMH (MOCKOJNBKY 3TO BBI3BIBAET
HEPaCUeTHYI0 pa3HMIly TEMIIEpaTyp MO TONMIUHE CTEHKH B palodeM COCTOSHHM M, KaK ClIeICTBHE, -
JIOTIOTHUTENbHBIE TEMIIEpaTypHbIE HANIPSXKEHUA B METAILIE);

- npd Harpyskax 3nemeHToB OIIC, oTnuyalommxcs OT pacdeTHHIX 3HA49CHUI (B 3TOM Cilydae
HOBBIAIOTCA  HANpKEHHA, OOyCNOBNEHHbIE pachpefieleHHOR M COCPelOTOYEHHOM  Maccoi
TpyOonpoBoaa 1 peakuueii snementos OI1C).

5.2. CoBMecTHBbIE HeCTALMOHAPHBIE PEXKHMBI 060py10BaHHs M TPYGONPOBOIOB

5.2.1. HecrammoHapHble peXMMbl H3MEHEHHA COCTOAHMA TPYyOONPOBONOB SBJLTFOTCH COCTaBHOH
YacThi0 HECTALMOHAPHBIX PEXHMOB JHEPreTHIECKOro 00OpYNOBaHUA, K KOTOPOMY OHU MOMKIIOYEHBI.
OCHOBHBIE MPHHUMITEL OPraHH3ALMH PEXKHUMOB X COBMECTHOIO IPOTPEBA U PACXONAKHBAHMA COCTOHT B
TOM, YTOOBI:

- cobmonaTs ONpeleseHHyI0 IOCIeA0BaTeLHOCTh TEXHONOrHIECKHUX onepaluii Ha 06OpyIOBaHHH,
NOJK/MOYEHHOM K TPYOOIIPOBOLY, a TAakKe Ha CaMOM TpyGONPOBOJE;

- ofecrieuuBaTh CKOPOCTh H3MEHEHHA MapaMeTpOB cpelbl (@, CICHOBATENbHO, H TeMIPaTyphl
MeTawia TpyOONpOBOXOB) B MPOLECCE HECTALMOHAPHBIX PEXUMOB B COOTBETCTBHHA CO CHELMANLHBIMU
rpadUKaMy 0 KpUTEpHAM;

- cobmoaaTh CHHXPOHHOCTE NPOTPEBa Napasle/ibHBIX HUTOK Tpy6GOnpoBoaoB.

Cob6moneHHe Ha NpaKTHKe YKa3aHHBIX PHHIHIOB [03BOJIAET 00ECNEeUHTh:

- MMHUMaJIbHBIE IOTEPH TOIUIMBA Ha BEJICHHE HECTALIHOHAPHEIX PEXHMOB;

- co6moAeHHe YCIIOBHIt MPOYHOCTH M JONTOBeYHOCTH 060Dy A0BaHHUA U TPYGOMPOBOJOB.

5.2.2. IlocnenoBarenbHOCTh, OCHOBHbIE KPUTEPMH BLINONHEHHA TEXHONOTHYECKHX oOmepauuit u
rpad¥KH H3MEHEHUA NMapaMeTpoB JUIA SJEMEHTOB SHEPreTHIECKOoro 0GOpYHIOBaHHA B HECTALHOHAPHBIX
peKHUMax ONpenesAeTCs 3aBOAaMU-H3TOTOBHTEIAMH H CONEPXKHUTCA B HHCTPYKLMAX MO HX IKCIUTYaTallHH.
Kpome Toro, 3tv mokasaTesiM yTOYHAIOTCA B MPOLECCE HANANOYHBIX MCIBITAHHH TOJIOBHBIX 06pa3lOB
0060pyIOBaHHA WIH APYTHX CIEUUANBHBIX HCIBITAHUHA.

5.2.3. Tlpn NpoeKTHPOBaHWM HA OCHOBE PE3yNIbTaTOB MHOTOBAPHAHTHEIX PACYETOB, BLIMONHACMBIX B
cooTBeTcTBMU C [21], ompepmemsoTcs rpadukH HOMYCTHMBIX CKOpOCTEH H3MEHEHHS TEMIEPATYphI
MeTa/lia TPYGONpOBONOB NpHM pasIMYHBIX 3HAYEHWAX MapaMeTPOB W MpH PalIMYHBIX CHUTYyalHsX,
KOTOPBI€ MOTYT BO3HHKHYTh B IIPOLIECCE HECTALIMOHAPHBIX PEKHMOB JKCIUTyaTallH. B nancHeHImeM 3Tu
rpaguKH COMIaCYIOTC C AHANOTMIHBIMH rpadMKaMH, pa3paGOTaHHBIMH 3aBONAMM-HM3rOTOBUTEIAMH
o6opynoBaHmi.

5.24. llonaBasiomee OGONLIIMHCTBO PEXHMOB, B KOTOPBIX ITyCKaeTCA M OCTaHABJIMBAETCA
3HepreTHUeCKoe 060pynoBaHNe, ABIAIOTC TUIIOBBIMH.

Ha pasHBIX 3Tanax THIOBBIX PEXKHMOB 3/IEMEHTaMH, ONpelensIOLIUMA CKOPOCTh H3MEHeHHA
TEMIEpPAaTyphl MeTAlUla, MOryT OBITh Kak HauGolee TOJNCTOCTEHHEIE 3IEMEHTHl KOTNa (BBIXOJHBIE
KOJUIEKTOPBI KOTJIa), TYPOHHBI, Tak H CaMH TPYOOIpOBO/IBL.

JU1A THNOBLIX PEXHMOB pa3pabaTbIBAlOTCA THIOBbIe rpadpHKu-33aHuA, 06eceUHBAIOLIME HANEKHEIE
H SKOHOMMYHBIE PeXHMbI U3MEHEHHA COCTOAHMA 060pynoBaHUA B LieoM. B mponecce HHAMBUTYaTLHBIX
HCMBITAHUI OHH YTOYHMIOTCA NPUMEHHUTENIbHO K OCOGEHHOCTAM KaXaoid KOHKPETHOH €MMHMIIBI
060opyIOBaHHUA.

5.2.5. B TumoBbiX rpadukax-3aJaHHAX YKa3bIBAlOTCA OCHOBHBIC MMOKA3aTelNH, XapaKTepH3ylomue
NOCJIEAOBATENLHOCTD ONEpalii i H3MCHEHHE TTAPAMETPOB B MX 3aBHCUMOCTH OT BPEMEHH M HAaYalbHBIX
ycnosuit. B 4acTHOCTH, BaxxHeHIIIMM MOKa3aTeNeM ABASETCS HaualbHaid TEMIEpaTypa MeTalia Haubonee
TONCTOCTEHHBIX KOJUIEKTOPOB KOTJIA WIH 30H NAPOBIYCKa LIHHAPOB TYPOHHEL.
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5.2.6. Lleny nepcoHana TOC mnpu OCYHIECTBICHMM THMIOBBIX PEKMUMOB M3MEHEHHMA COCTOSHHA
0oGOpYAOBaHUS COCTOUT B TOM, YTOGBI 06eCHEUMTL BHINOMHEHWE rpadUKOB-3a[(AHUN C MUHAMANLHLIM
OTKJIOHEHHEM MapaMETPOB OT PEKOMEHTYEMBIX 3HaueHwil. JlommyckaeMbie OTKIOHEHHA OT IpaduKoB-
3a1aHMl B COOTBETCTBHH C [21] COCTaBIAIOT:

- He 6onee £20°C 1o TeMIepaType CBEXEr0 H BTOPUYHOTO NEPErpeToro napa;

- He Gonee +0,5 MIla 110 JaBIEHUIO CBEXETO Napa;

- He Goee 15°C pasHMIILI TEMITEPATYP MEXIY NapajLielbHBIMH HUTKaM# TpYGOIIpOBOIOB.

5.2.7. CkopocTh H3MEHEHHS TEMIIEPATYphl Mapa MOXKET peryJupoBaThCs MApOOXJIANUTENIMH B
npejienax KoTia, a TAKKe MapoOXJAMTEINIMHI, BCTPOSHHBIMH B caMu TpyGomnposomst. [IpH oTcyTCTBUH
BCTPOEHHBIX NapOOXJIafNTEICH OPUCHTHPOM UM ONpENENICHHA CKOPOCTH H3MEHEHHS TEMIepaTyphl
MeTajUla ABMIOTCA TpauKH M3MEHEHHS TEMIIEPATyphbl TOJICTOCTEHHEIX 3JeMeHTOB 06opynosanus. Ipu
HAIIMYHH B CXeMe BCTPOCHHBIX NapooxiafuTesei (T.e. IPH MHOTOITAIHOM PeryJIHPOBAHHU TEMIIEPATYPHI
mapa), Mii 00eCHeYeHHs NOIYCTHMBIX CKOPOCTeli IporpeBa MeTamia OGCIY)XHBAIOLIMM HMEPCOHAIOM
JOJDKHBI 00ecrnednBaThCs Kak JOIMYCTHMBIE CKOPOCTH H3MEHEHWS TeMIepaTyphl KOJLIEKTOpOB, TaK H
JOITyCTHMBIE CKOPOCTH H3MEHEHHs TEMITEPaTyphl TPYGONPOBOIOB 32 BCTPOSHHBIMH NAPOOXJIAMTE SIMH.

5.2.8. Jlna 3HavueHUI TEMINEPATYP TONCTOCTEHHBIX AMEMEHTOB 000PYIOBAHNS, HE MPETYCMOTPEHHBIX B
rpajukax-3afaHuax, IMyCKOBEIC ONEpAaIHH MPOM3BOIATCA B COOTBETCTBHH C rpadMKOM-3afaHHEM A
6nipkaiflliero TEMIEPaTYpHOrO COCTOSHHUS WIH ONpeesmoTca CHelHaIbHEIME rpadHKkaMH-3aaHHAME C
Y4YETOM JOTMYCTHUMBIX CKOPOCTEH NPOrpeBa KaXkIOTro 3/1€MEHTAa TEXHOIOIHYECKOH CXEMBI B OTACILHOCTH.

5.3. lonycTumas CKOPOCTH H3MEHEHHS TeMIIEPATYpbl MeTa/llIa TPyGOnpoBoaoB

5.3.1. JlomycTuMas CKOpPOCTb HM3MEHEHMA TEMIIepaTyphl MeTajula TPYGOMpPOBOZOB ONpeNeNieTcs
TFeOMETPHYECKHMH XapaKTEPHUCTHKaMH CeYeHHA TPYOh! (TONMMHON CTEHKH, HApY)KHBIM HWIH BHYTPEHHHM
IMaMETPOM), TEKYIMM 3HAUYCHMEM TEMIIEpaTyphbl, METAUIOM, H3 KOTOPOro H3rOTOBJICH TPYyGONMPORON H
HavXy[med BO3MOXHOH COBOKYIHOCTBIO APYIHX Harpyxalommx (akropoB. OpHEHTHPOBOYHEIE
pacdeTHeie rpadHKH HONMYCTHMBIX CKOPOCTEl IIPOrpeBa I TpYGONpOBOAOB H KOJUIEKTOPOB Pa3THMUHBIX
TUTIOPa3MEpOB NpUBOAATCA Ha puc. 1 u puc.2 [20].

® o, 20C/MHH
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_4—7‘—"— " XY
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Puc.1. lomycTHMbIE CKOPOCTH (40, IPOTPEBA H pacXo/Ia)KMBAHUA IAPONPOBOJIOB CBEXKETO Mapa
(1-194x36 MM; 2 - 245x45 MM; 3 - 219%32 MM; 4 - 219x52 MM; 5 - 325x60 MM; 6 - 275%62,5 Mm).
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Puc.2. JlomycTuMbie CKOPOCTH @0 MPOTPEBA U PACXONAKHUBAHUA KOJUIEKTOPOB KOTJIOB
(1-273%30 Mm; 2 - 273x40 mMmM; 3 - 325x45 MM; 4 - 325x60 MMm; 5 - 273x60 Mm;
6 -325x75 MMm; 7 - 219x70 mM; 8 - 325x85 Mm).

5.3.2. TlpeBblneHHe CKOPOCTH H3MEHEHHs TEMIIEPATYPhl TPYOONPOBOJOB N0 CPABHEHHIO C AAHHBIMH,
MPUBEJNEHHBIMH B TUIOBHIX rpadukax-3afiaHusX, MOXKeT OBITh MOIyINEHO TONLKO HAa OCHOBAaHWUH
TIOJIOKHMTENBHLIX PE3YNbTATOB YTOTHEHHBIX MPOYHOCTHBIX PacyeToB.

53.3. Ilpu OTCYTICTBMM JAHHBIX [0 JOIYCTHMBIM CKOPOCTAM H3MEHEHHSA TeMIEpaTypHI
Tpy6ONpOBOJOB HX ClEeNyeT OMPEAeNiATh B COOTBETCTBHM € MeToAuKo# [21], a mpm Heo6xomHMMOCTH
CPOYHOM OLIEHKH - pYKOBOACTBOBATHCA 3HA9eHUAMH, NPHUBeICHHLIMHM B Tabanne 2.

Ta6numa 2
JonycTHMBIE CKOPOCTH MPOrpeBa H OXIaXACHHS 3JIEMEHTOB HaPONPOBOJOB
HarMeHoBaHHe I/Imepnano CxopocTs, °C/MHH
Temmniepatyp, °C | mnporpesa | oxnaxpenus

ITaponpoBonp! cpeanero gasnenns (no 5 Mlla) 20-500 15 10

Bonee 500 5 3
ITaponpoBoapl BhICOKOTO paBieHMsA (CBHIE 5 jgo 22 20-500 8 5
MIla) Bonee 500 3 2
IMapornpoBosbl CBEPXKPUTHIECKOrO AaBIeHHA (CBHIME 22 20-250 7 5
MIla) 250-500 5 3

Bonee 500 1 1
ITapocGopHble KaMephl CBEXEro mapa AasjieHHeM Gonee 20-500 5 4
22 MIIA, xopnyca I'TI3 u xianaust 250-500 3 2

Bonee 500 1 1

5.34. l'[pn Ha3sSHAYCHHHA IlOl'lyc‘l'HMOﬁ CKOPOCTH M3MCHCHHUA TEMIICPATYpbl 3JICMECHTOB, ABLIIOMIMXCSA
YacTsAMH €IUHOr0 TPAKTa TPAHCHOPTHPOBKH CPEeAbI (nanpnmep, BBIXOZHOI'0 KOJUICKTOPAa KOHBEKTHUBHOI'O

flaporneperpesaTes ¥ NPUCOEIUHEHHOrO K HEMY Tpy6OIpoBo/a napa), ClieayeT OpHHAMATh MEHBIIYIO H3
PacyeTHBIX BEIMIHH.

6. Hecraunonapusie pexxHMbI IKCIIyaTauMu Tpy6onpoBoaoB

PammbaioTca  cnemyrompe THIOBBIE DEXMMEI HM3MEHEHHA COCTOSAH¥M  TEXHOJNOTHYECKOro
obopynosanus TOC:

- OPOTPEB U3 XONOXHOTO COCTOAHUA;
- MPOTPEB U3 HEOCTHIBIIETO COCTOAHMA;
- DPOTPeB U3 TOPAIETO COCTOAHHUS;
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- OCTaHOB 060pYAOBaHMs B pE3EPB;

- OCTaAHOB B pEMOHT,

- aBapUiHBIit OCTaHOB.

INepeancnennbie peXHMbl MPOrpeBa, KaK MpaBHIO, HMACHTHGUUMPYIOTCS HavyalbHON TeMmepaTypoi
TOJICTOCTEHHBIX JJIEMEHTOB TypOHHBI WiH KOTaa (cM. I. 5.2.4.). [ Tpy6onpoBOAOB HECTALMOHAPHEBIE
PEXUMBI B IPHBEJEHHOM KIacCHUKALMHK HE ABJAIOTCS NIOKa3aTeNbHBIMHA NOCKOJIBKY:

- GOMBIIMHCTBO OMEpPAlHi M MPOBEPOK, BHIIOIHACMEIX B PaMKAX YKa3aHHBIX PeXUMOB Ha OCHOBHOM
TEXHONOrH4ecKOM 000pyI0BaHHH, IMPAKTUYECKH HE 3aTParuBaioT TpYOOIpOBOIbY;

- MHOTHe TEXHOJNOTMYECKHE OIlepaiyH, BHINONHAEMBIE Ha TPYOONpOBOJaX B YMOMAHYTBIX BhIIIe
pexuMax, NPaKTHIeCKH He OTIIHYAIOTCA ApYT OT ApYra;

- MMeeTcA PAA MHAMBAIYIbHBIX ONEpalyii, XapakTepHbIX TONBKO JUIA TPyGOnpoBoaoB, 0COGEHHOCTH
KOTOpEIX TPeOYIOT OTAEILHOIO PACCMOTPEHHA.

HecTanuoHapHele PEXHMBI TOJICTOCTEHHBIX TPyOONpPOBOXOB NHTATENBHOH BOMABLI, MONMANAIOIIMX B
obnacTte HeHcTBHA Hacrosmero TP, kak mpaBwio, He TpeOylOT HpPOBENEHMA KaKMX-IHOO 0COOBIX
omepanuii 1A o6ecriedeHus OOIYCTHMOW CKOPOCTH H3MEHEHMsA TeMIepaTypbl Mertana. KsmeHenue
TeMIEpaTypsl MeTalla 3THX TpyOOmpOBOJOR OOBIMHO  OMPERENACTCA CTENEHBIO  OTKPBLITHA
perynupyromel apMaTypsl Tpy6ompoBonoB, nogatomux nap B IIBJ B COOTBETCTBHMH C rpapHKOM-
3a/laHieM M3MEHEHHA COCTOSTHMA 0GOpYyNoBaHuA B LieloM. KpoMe TOro, H3-3a OTHOCHTEINILHO HEBBICOKOH
TeMIlepaTypbl ropsded BoALl H BBICOKOrO YPOBHA ROITYCKAEMBIX HANPAXKEHHM CKOPOCTh IMpOrpeBa
MeTaula Tpy6OIpoBOROB MOXET OBITh JOCTATOYHO BEIMKA, YTO MO3BOJMIET €€ BHIAECPKHUBATH (€3 KaKHux-
mu60 CHENMANBbHBIX YCIOBHM B paMKax coO/mofeHHa ofmero rpauka-3ajaHMs BeACHHMA
HECTAIMOHAPHOTO PeXHMa.

Hexoropoe HCKMOYCHHUE COCTABIMIOT PEXUMBI, OTHOCAIOHECA K 060|'penaeMHM TOJICTOCTCHHLIM
kowiekropaM IIBJl, B KOTOpBIX IPH ONpPEAECNCHHBIX OOCTOATENLCTBAX, CBA3AHHBIX CO CXEMHBIMH
MEPEKTIOYEHUAMHI MOTYT BO3HHKATh IPOLECCH, ONM3KUE K TEIUIOBbIM yAapaM. OnHako, BO-NEPBBIX, 3TH
peXMMBl Ha caMHX TpyOONMpoBOZaX MHTATeNbHOM BOABI oOTpaxaloTcs cna6o m3-3a Gonbmoit
HHEPLUHOHHOCTU NPOHCXOMAIINX NMPOUECCOB. Bo-BTOPHIX, BO3HMKHOBEHHE 3THX PEXHUMOB HE SBIACTCA
OOGBEKTUBHBIM M CBA3AHO € KYJIBTYPOH KCILTyaTaluH 060pyI0BaHHA.

B pambHeitmem OyAyT paccMOTpeHBl OCOOCHHOCTH psSla PpeXHMOB, XapaKTepHBIX TONBKO A
TpyOonpoBoAos napa. B wactHocTH:

- IpOrpeB TPYGOIPOBO/ia 10 TEMIIEpaTyphl HACHIICHHS;

- IPOTPEB OT TEMIIePaTyphl HaCHIEHUA A0 paboueii TeMIepaTypsl;

- IPOTpPeB OT TEMNEPATYPHI BLIMIE TEMNEPATYPh! HACHIMEHUs J0 pabodeli TeMnepaTypsl;

- ocTaHOB 0GOpyIOBaHMA 6€3 PacXONaKUBAHUA TPYGOIIPOROOB;

- OCTaHOB 00OpYNOBaHKA € PacXoNaXHBaHHEM TPYOONPOBOAOB (BKIIOYas aBapHIHLII OCTAHOB);

- 0cO6EHHOCTH OCTAHOBA TPYGOMPOBOAOB B PEMOHT.

6.1. O6mue nos1oxeHUs

6.1.1. Omepaly 110 U3MEHEHUIO TEIUIOBOIO COCTOSHHA OGOpYAOBaHWA H TPYGONMpPOBONOB HOJDKHBI
MPOBOAMTHCSA B COOTBETCTBHU C YTBCPXKACHHBIMH rpa(bm(aun, HHCTPYKHHWAMH, a B OTACJIBHLIX CiydasX, -
Mo CNeUMaNbHEIM NporpaMMaM. BrimosnHAeMble omepanuu AOIDKHBI (PHKCHPOBAaTHCA B ONIEPATHMBHOM
XKypHaue.

6.1.2. Bce OTWIOHEHH OT rpaMKOB-3aJaHUN HECTALMOHAPHEIX PEXHMOB (32 HCKIIOUEHUEM
aBapUIHBIX CHTYaLMi) JOMKHB! OBITH 3apaHee YTBEPXKICHRI TEXHUIECKHM pyKoBoguTenem TIOC.

6.1.3 PaspemleHne Ha MpoOBefeHHE ONEPalMii MO HM3MEHEHHIO COCTOSHHA TpyGonmpoBoma HOJNKeH
laBaTh TEXHMYECKHH DYKOBOJMTENL LieXxa WIH ero 3amecrurenb. Eciu TpyGompoBoa Haxomwrics B
PEMOHTE, TO YKAa3aHHOC pa3spemieHHE MOXET OBITH JAaHO TOJBKO MOCJHEC 3alHCH OTBETCTBCHHOI'O
pyKoBoAHTeNA paboT Mo HapAXy 06 OKOHYaHMM pEeMOHTa TPYOOIMPOBOAA H €r0 NOTOBHOCTH K ITyCKOBBIM
OIepaLksIM.

6.1.4. OnmepauyH 1Mo H3MEHEHHIO COCTOSHMA TPyGompoBoaa H 0GODYNOBaHHA, MOMKTIOYEHHOrO K
HeMy, KaK NPaBWiIo, JOJDKHEI POU3BOMIMTL HE MeHee ABYX denosek. IIpn 3ToM nepsreii W3 HUMX NOJDKEH
BBITIOJTHATH TEXHONOTHYECKHE OTIEPaliH, a BTOPOii - KOHTPOIMPOBATh NIPABWILHOCTh MX BHIMOHEHMA.

6.1.5. ABanu3 KadecrBa BelcHMA HeCTalMOHAPHBIX peXHMOB 00OpymOBaHMi, M TPyGONMpOBOAOB B
4acTHOCTH, MOJDKEH TMPOBOAMTHCA MOCTOAHHO JAEHCTBYIOMIEH KOMMCCHel, HasHagaeMoH MPHKa3oM
PYKOBOZHMTENA OpraHM3alluM - Biafcibua 060pymoBaHuMsA. B KOMHCCHM Ha3Ha4aloTCs Hpeaceaarteib
(rIaBHBIA MHXKEHEP WIM €ro 3aMeCTHTeNb), JHLO, €ro 3aMeHSIONIee U ONPeHENAIOTCA KOHKpETHbIE
00S3aHHOCTH OTAENBHBIX WICHOB KOMHCCHH.
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AHanus J0JDKEH NPOBOAMTECS HAa OCHOBAHMH MATEpPUAJOB M B COOTBETCTBMM C KPHTEpHAMH,
mnoxenHsiMu B [20]. Llens npoBefeHws aHANW3a COCTOMT B ONpeNC/NCHHH KAYECTBA YIPABICHHA
NEPEXOMHLIMU NPOLIECCaMM, B TOM 4HCHe, MpOHCXoAsmMMH B TpyGomposojgax. Bo Bcex cimydasx
HapyleHHA TNOC/IeA0BaTEILHOCTH BHIMONHEHHs oIepalii, OTKIOHCHHH MapaMeTpPOB OT HOMYCTHMBIX
3HA4YeHHH, HApYMIEHHA 3ajaHHLIX KPHTEpHEB, a Iy Tpy6onpoBOIOB, B YaCTHOCTH, - MPEBBIICHHS
JOMYCTHMBIX CKOPOCTEH M3MEHEHHA TEMIEPATyPhl WM Pa3sHOCTH TEMIIEPATYD, JODKHBI GBITh BBIABICHBI
TPHYHHBI OTKJIOHEHHMH M NPHHATH! MEPhI 10 MX NPEeJOTBPAICHUIO.

6.2. Cxembl mporpesa H pacxo/iaKupaHuA TpySonpoBoaoB U TpeGoBaHus, NpeAbABIsieMble K
HAM

Pan TMIOBBIX CXeM NpPOTPeBa H pacxonaXHBaHHA OOGOpYNOBaHHA H TPYOGONMpPOBONOB MPHUBONATCA B
[22-26].

6.2.1. Jlna nporpesa TpyGoNpoBo/a A0 324aHHOM TeMIepaTypsl TpefyeTca:

- peryaupyeMblii 0 TeMuepaType (M) pacxo/ly HCTOYHHK Hapa;

~ JINHUA 1A NOAA9M Napa B TpYGOMpOBOA;

- JIMHMM U1 9BaKyalltd cpelbl (Tapa AIM €ro KOHJICHCAaTa) M3 TPYOONMpOBOJa; MX HCIOJNB30BaHHE
AOINKHO ONPEASHATLCK TSKYIMMU NAPAMSTPAMY CPE/LL, A TAKIKES CXEMOR €2 YTURWAUMY,

- YycTpoiicTBa, K KOTOpHIM MONKMIOYAIOTCA JIMHMH 3BaKyalliH Cpebl H3 IIPOrpeBaeMoro
TpyOompoBoza.

6.2.2. Hcrounmkamu rpefomielf cpeapl OOBMHO ABISMIOTCA KOT/IBL, YCTaHOBJeHHble Ha TOC,
Tpy6GOnpoBOAbI, KOTOPHIE HAXOAATCA B SKCINTyaTalWH, a TakKe CHELUMANBHBIE BCIIOMOrAaTeIbHBIE
KOJUIEKTOPBI.

K HcToYHHKYy mapa MApH MporpeBe HEOCTHIBIIMX (ropfiux) TpyGOMpPOBOHOB MpeXbABIAETCS
JOTONHUTENbHOE TpeOoBaHHE: HayaubHas TEMIEparypa Napa AODKHA ObiTh OosbIDe WIM paBHa
TeMmepatype Haubojee TOJNCTOCTEHHBIX DJNEMEHTOB 00OpPYNOBaHHMA, K KOTOpPHIM MOJK/IIOYEH
Tpybonposox, WX TeMnepaType HauGoliee TOJICTOCTEHHBIX 3IEMEHTOB CaMOro TPyGONpPOBO/a.

6.2.3. ITopaga nmapa B TpyGONpPOBO OCYIECTBIACTCH:

- HEMOCPEACTBEHHO M3 KOTJIa WiIH H3 0T60pa TypOHHBI 6€3 MPOMEXYTOIHOM apMaTyphl:

- gepe3 Gailmiachl apMaTyphl;

- 9epe3 CHelHAIbHBIE BCIIOMOTaTe/IbHbIC JTMHHH.

6.2.4. Y nanenye KOHAeHcaTa U3 TpyOonpoBoJa napa, Kak NMpaBwWIo, MPOU3BOXUTCA Uepe3 ApeHaKHBIE
JIMHUM B CGOPHBIE KOJUIEKTOPHI U Jalee - B eMKOCTH-PACIIMPHTEIH.

6.2.5. Tocine 3aBepIeHys HHTEHCHBHOM KOHICHCALMH IPEIOLIETO NTapa Ha CTeHKaX TpyOonpoBoaa ero
NpOIrPeB MOXKET HMPOJOIDKATHCH MyTEM:

- TpOIycKa fapa uepe3 APeHaXXHBIE JUHHH (TTOCTeIHHE HCIIONHAIOT POJb HECKONBKUX MPOAYBOYHBIX
JIMHHIL);

- MPOITyCKa Mapa depe3 OfHY MPOTYBOYHYIO JIMHHUIO (C 3aKPhITHEM OCTANLHBIX APEHAXHBIX JHUHMIA);

- COBMECTHOTO MCIIOIb30BAaHUA APeHaXHBIX NMHUN H POY.

6.2.6. OcoOEHHOCTBIO CXEMBI IIPOrpeBa TNABHBIX TPYOONPOBOAOB OJIOYHBIX JHEPrOyCTaHOBOK
SBJIACTCSA OJHOBPEMEHHOCTh M COTJIACOBAHHOCTDL ONepalMii Ha Kotie, TpybonpoBodax u Typ6une. IIpu
3TOM IMOC/e JOCTIKECHMA 3afaHHBIX 3HAUCHHHl NapaMeTpoB mapa NPOH3BOAMTCA TONMOK TYypOMHBI, U
JaibHEHIIMH TIPOrpeB TNIABHOTO MapompoBoia, TYpOHHBI M TPyOONPOBOXOB TpPAakKTa BTOPHIHOTO
Iieperpesa Iapa NPOM3BOAMTCA CHHXPOHHO OZHHM NOTOKOM Iapa C HapacTalOllMM JaBI€HHEM U
TeMIeparypoit.

6.2.7. Ha TOC ¢ nonepeYyHEIMH CBA3IMH CXEMbI IIPOTPEBa 3aBHCAT OT Ha3HayeHHs TpyGomposoaa U
pabodeit cxemsl ero BxmodYeHwsd. [IporpeB OOBMHO NPOM3BOAMTCA IO YYacTKaM: OT KOTJIA MO
nepexmovalomeif MarucTpaiy, oT nepekmovaromei Maructpanu a0 [TI3 Typ6unsl, ¥ ot I'TI3 TypOuHEI
no CK. OtioembHO MpOTpeBalOTCA YUacTKH MepeKIovaromeif MarucTpaid. Bo3MoXeH COBMECTHBIH
NpOTpeB INIaBHBIX TPYGOIIPOBOAOR KOTJIa K TYPOUHEL.

6.2.8. PacxonaxuBanue (oxnaxxueHue) Tpy6onpoBoIOB IPOH3BOIHTCS:

- €CTECTBEHHBIM ITyTeM 9epe3 TEIUIOBYIO H3OJMALIMIO C OTKPHITHEM BO3IYIIHUKOB M JPEHAKHBIX THHUH
(MemneHHOE OXJIAXIEHHE);

- TPUHYIUTEALHO (€CIHM 3TO MNpPEeayCMOTPEHO TEXHONOTMYECKOH CXeMol), INyTeM INpoIrycKa
OXJIaX Jaromel Cpeibl ¢ TEeMIEpaTypoH, MeHblIIel, 4eM TeMIlepaTypa CTeHKU TpyOonpoBoa.

6.2.9. B pexxuMax aBapHHHOT0 OCTaHoBa 06opymoBaHHA O6nounsix TOC sBakyalud mapa M3 KOTJIa
gepe3 TpyOOmpoBoAbl OCyIIECTBIATsCA depe3 BPOY Bricoko#t mpomyckHoit cnoco6roct. Ha TOC ¢

napa/uICIbHBIMH  CBA3AMM 3BaKyalldd riapa H3 KOTJa MPOM3BOAUTCA Yepe3 JHHHHA IMPOLYBKH
KOHBEKTHBHOI'O IIaporieperpeBaTeii.
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6.2.10. Ilporpes BCIOMOTaTENbHBIX TPYGOMPOBONOR (APEHAXKHRIX, MPOAYBOYHBIX, COPOCHBIX), He
HMCIOUIMX CpEACTB  KOHTPOJA TEMIICPATYPHOTO COCTOAHMA, PEryAHPYEeTCA CTEHCHBIO OTKPLITHA
apMaTypel. B 3TOM ciydae mOCHENOBaTENBHOCTh BHINONHEHHA oOnepaliii H CKOPOCTh OTKPBITHA
apMaTypbl AOJDKHA ONPEACHATHCA MECTHHIMM MHCTPYKUMAMH IO 3KCIUTyaTaLHH.

6.2.11. Ckopocth oxnaxjacHus 000pyIOBaHHA, MOJKIIOYEHHOTO K TpyOompoBoJaM OGBMHO He
OIMHAKOBa: GBHICTPEE OCTHIBAIOT KOTNHI, MEUICHHEE - MApONpOBONbI, W elle MeUIeHHee - Haubonee
TOJNCTOCTEHHBIC YAaCTH Iypﬁmm. Ora 3aKOHOMEPHOCTD ABIACTCA CJICACTBHEM pasnmm‘fl B
MCOTAILIOEMKOCTH H B YCIOBHAX OTBOAA TEIUIA OT 3THX 3MCMECHTOB. PasHnie CKOpPOCTH OXJIKACHHMA
TpyGonpoBonoB napa W KOTJIa Ui GapaGaHHBIX M NPAMOTOYHBIX KOTJIOB B psAfe cCiydaeB TpeOyeT
IOTIONTHMTENBHBIX OlepanHii APeHAPOBaHAA NPOMEXYTOTHBIX KOIUIEKTOPOB KOTJIa Ui TIPeOTBPAICHHA
3aXO0JIXHBaHKA 00pa3yOMIMCcs KOHIEHCaTOM BBIXONHBIX KOJUIEKTOPOB M TPyOOIPOBOJIOB Iapa.

6.3. IlpeanyckoBbie MPOBEPKH H ONepaliH

6.3.1. IlpeamyckoBble IIPOBEPKH H NOATOTOBHTENLHBIE ONEpaliH NOIDKHEI IPOBOAMTHCA B
COOTBETCTBHH CO CIENHAILHBIM IpadHKOM.

6.3.2. JIo monMHOro Wi YacTHYHOTO HANOXKEHUA TEIUIOBOH M30JLILMH MOCe MOHTaXa TpybonpoBoaa,
a TarKe nocne nposeaeHns BTO nposepsmores:

a) Ka4eCTBO BBIMONHEHHBIX MOHTAXXHBIX H CBapOIHbIX paboT;

6) COOTBETCTBHE MAapKMPOBKH BCEX 3JIEMEHTOB, COCTABILIIOMMX TpYGONMpOBOX, apMaTyphl H
anemeHToB OIIC TpeoBaHMAM MPOEKTa;

B) COOTBETCTBHE IIPOEKTY TIeOMETPHUYECKHX pa3MEpOB YYacTKOB, MpHBA3KH sjemeHTOB OIIC M
HMHIMKATOPOB TEMIIEPATYPHBIX epeMelneHuii;

I') 3Ha9eHNA YKJIOHOB FOPH3OHTAILHBIX Y9aCTKOB TPAcC H HX COOTBETCTBHE MPOESKTHRIM 3HAYESHMAM;

J:[) HaJIHIHe, COOTBETCTBUC NMPOCKTY U HCIIOJHCHUE OPCHAMKHBIX .IIHI{Hﬁ, BO3QYUIHHMKOB, HMITYJIECHBIX
JIMHUHA; OTCYTCTBHE BO3MOXKHOCTH JJIA MX 3aIEMIICHHUI;

€) OTCYTCTBHE MOHTA)KHBEIX WA BPEMEHHEIX COEANHEHHH MEXTY NOBEPXHOCTAMH CKONB3AIINX ONOP;

) NIpaBWILHOCTH c6opku 31eMenToB OIIC 1 ux paboTocnocOOHOCTH MPHU NMepexoe TpyOonpoBoaa M3
MOHTQXXHOTO B XOJIOAHOC H paﬁoqee COCTOAHUA, '

3) COOTBETCTBHE YCTAHOBOYHBIX XapakKTepUCTHK ynpyrux 3emeHToB OIIC npoekrHHIM MM
PacUYCTHBIM NAaHHBIM;

) ITPOYHOCTH 3aKperuerus aneMeHnToB OINC, ka9ecTBO MPHURAPKYU yIIeK, MPOYIMNH ¥ APYTUX AcTanei
OIIC, oTcyTCTBHE 3230pOB M CIa0KHBI B XOMYTaX M TArax;

K) HOCTaTOYHOCTh AMANA30HA [ICPEMEIEHHIA B IOABIDKHBIX 9acTIAX YAPYTHX ONOD;

J) BBITIONHEHME MOHTAXHBIX IepeMmemeHuit snemeHtoB OIIC, ympexparommx HX CMEINEHHE MOX
AeHCTBHEM TeMITEpaTyPHBIX pacIIMpeHHi TpyGompoBoa;

M) MAaccOBBIC NOTOHHBIE XapaKTEPHCTHKH TEIUIOBOW M3OIAUHMM M HX COOTBETCTBHE IPOCKTHBIM
(pac4eTHEIM) 3HAYECHUAM.

6.3.3. JIo MONHOTO WIH YaCTHYHOTO HAJIOXKEHHA TEeIUIOBOil M30MAIMH IOCe pEMOHTa TpPy6GonpoBoa,
CBA33aHHOIO C BHIPE3KOI W MepeBapKoM Y4acTKOB, 3aMEHO! apMaTyphi WM pekoHcTpykimei OIIC
MPOBEPAIOTCA KAaYECTBO BHIMOJHEHHOIO PEMOHTa, IENOCTHOCTh TPYOONpOBOAA M €ro OTBETBJICHMMA, a
TakkKe IYHKTHI: I), €), X), 3), H), K), M) ILIL 6.3.2,

6.3.4. Ilepen 3aMeHO TEIUIOBOM W3OJALMM TPYGOIpOBOAa, MPOBEPAIOTCA MYHKTH 3), K) pazeia
6.3.2, npoBepsmioTcsi (aKTHUECKME YKIOHH TOPH3OHTAIBLHBIX YJacTKOB TPyOGOMpOBOAa B XOJIOXHOM
cocrosHHH (mocne MOHTaxa TpybomposomoB WiH mocie BTO). Ilpy HeoGXOAUMOCTH NMPHHHUMAIOTCA
Mephl AN OPUBEACHUA YKIOHOB FOPH3OHTANLHBIX YYACTKOB TPYOONPOBOAA K MPOEKTHLIM (PacyeTHLIM)
3HAYEHHAM 110 METOMKE, H3JI0KeHHOM B [14];

ITocne npoBeaeHHA 3aMEHbI TEIUIOBOH H30JILIHH TIPOBEPAETCA KAYECTBO BHINONHEHHBIX paloT.

6.3.5. [lo OKOHYAHHH PEMOHTA MOCJE HANOKEHUA TEIUIOBOH M3ONAIMH M yHOaNeHHs GIOKUpYIOLIX
npucnoco6iienuii ¢ ynpyrux snementoB OIIC ocymecTistoTes:

- IpOBEpKa HCHPABHOCTH BOCCTAHOBJICHHOM TEIUIOBOI H30MSALIMH;

- perynuMpoBKa Harpy3kd ympyrux snemeHToB OIIC 1o npoeKTHHIMH (PacueTHbIM) JaHHBIMH (€cid
3TO MpeZXyCMOTPEHO IUTAHOM NPOBeAcHU paboT);

- MpOBepKa COOTBETCTBHA HArpy30K ympyrux 3jeMeHToB OIIC npoekTHbIM (PacdeTHBIM) JAHHBIM H,
NpH HEOOXOAMMOCTH, HX JOTONHUTENEHAS PEryIHPOBKa;

- JEMOHTaX JIECOB H BPEMEHHBIX METAIUIOKOHCTPYKLIH;

- MpOBepKa OTCYTCTBMA B HENOCPESACTBEHHON GMHM30CTH OT TpyGOIpOBOAA ONMACHBIX B NOXapHOM
OTHOIIEHNH NPEMETOB;

- MpoBepKa HAJIMYUA HOPMATHBHBIX 3a30pOB MEXAY TpyGompoBomom, 3neMeHTamu ero OIIC,
apMarypoli, ApPEHAKHBIMHA JHHUSMM, BO3MYLIHMKAMH C OJHOK CTOpOHB! (C yyeToM Oymymmux
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TEMIIEPaTyPHBIX [EpEMEIIeHnH TpyOOmpoBOJa) M CTPOMTENBHEIMH KOHCTPYKLHSAMH, IUIOLIaAKaMu
o6cityXuBaHus, COCEeAHUM 000pyIOBaHKHEM U TPYOOIPOBOIAMH, ~ C APYTOL.

6.3.6. Ilocne paGort, CBA3AHHBEIX C MOHTXXOM TPYOOIPOBOA B COOTBETCTBUM C YKA3aHHAMM MPOEKTa
JOJDKHA BBINONMHATHCA €ro mnpoxyBka B atMocdepy. IIpomyska TpyGompoBoma MAODKHA TAKKe
BBIIONHATBCA Mocae mposenenns BTO cmocobami, mpu KOTOPEIX Ha BHYTPEHHEH MOBEPXHOCTH
TpyGonpoBoaa OCTaETCA OKAIMHA.

6.3.6.1. Tlpoxmysxka Tpy6ompoBoja JOJDKHa OCYIIECTBIATECA IO CHELHANBHOM Iporpamme,
YTBEpXKIEHHOH pYKOBOAWTEIEM MOHTAXHOM, DEMOHTHOM WIN ITyCKOHANafgO4HON OpraHu3aluy H
COTJIaCOBaHHOH ¢ TEXHHYECKMM pyKoBoauTeneM TOC.

6.3.6.2. Ilpy BEINOTHEHHH MPOXYBKH TPYOONpoBOoAa B HEM NOJDKHBI OBITE 0GECHEUEHBI CKOPOCTH
napa, He MeHbIIHe pabounx 3HaueHuH. ITIponyBKka JOIDKHA OCYIIECTBIATLCA MPH pabodeM AaBIICHHIO, HO
He Gonee 4 MI]a.

6.3.6.3. BpemeHHniii TpyOompoBOJ, NPEAHA3HAUCHHLI M1 NPOBEJICHWA MNPOLYBKHA, B MECTaX
00CIIyKHBaHHA JOJDKEH ObITh MOKPHIT TEILIOBOH M3oianue. Onopa i KOHIeBoH YaCTH NpoJyBOYHOrO
TpyOompoBoza (3a npenenamu 3nanusa T3C), qomkHa GbITh HAEKHO 3aKpeIwieHa. TeppuTopus B MecTe
BBIXOJa BHIXJIOMHOM TPYOB! MPOXYBOYHOro TPY6ONpOBOJa KOIDKHA GHITH OTOPOXKEHA, a MO €€ TPAHUIAM
BBICTaBJIeHb! Habmopatomue. MecTo BHIXJIONA B aTMOCHEPY HOMKHO OBITH BHIGPAHO C TAKHM pacdeToM,
4TOOBl B OMACHO} 30HE HE OBUIO NEPCOHANA, MEXaHM3MOB U 06opymoBaBMi. Jleca M MOAMOCTES OKOJIO
NPOIYBaeMOT0 TPyOGONMPOBONOB Napa AOJDKHLL ObITh pa3oGpaHhl. IIpu MpoBelieHHHM NIPOXYBKH CIEAYET
cobmonaTh mpaswia MPOTHBONOXAPHOH 6e30IIacHOCTH.

6.3.6.4. TIpoaomKUTETHHOCTE NPOMYBKH, (IPH OTCYTCTBHM CHEIHANBLHEIX YKa3aHMH B NPOEKTE),
JOJDKHA COCTaBJATh HE MeHee 10 MuH.

6.3.6.5. Ha Bpems mnpomyBku ¢ TpybompoBoaa AEMOHTHPYIOTCA AMadparmsel, IPHGOPHL,
perynupyiolas U npeJoXpaHuTeIbHas apMaTypa H BMECTO HMX YCTAaHAaBIHBAIOTCA BPEMEHHEIE BCTABKH.

6.3.6.6. Bo BpeMs HpOAYBKH TpyOompoBoja apMaTypa, YCTAaHOBIeHHas HAa CITyCKHBIX JIHHHAX H
TYIMHUKOBBIX Y9acTKaX, AO/DKHA OBITH HONHOCTHIO OTKPBITA, @ NOC/E OKOHYAHHA TPOMYBKH TIIATENHHO
OCMOTPEHA U OYHUIIICHA. :

6.3.6.7. Ilpu mosBICHMM TNpPW3HAKOB IMAPOYAapoB MMoJaya Mapa B MpPOAYBaeMbili TpyGOMpoOBOX
JIOJDKHA GBITH HeMEIIEHHO peKpalneHa H BO306HORIEeHA JIMIIB [OCNE €ro TINATENBHOrO JPEHAPOBAHUA.

6.3.6.8. Tlo 3aBepmeHMIO onepauMii NPOXYBKM INPOM3BOAUTCA OKOHYAaTeNbHasd cGopka Tpacchl
Tpy6omposoaa u ero OIIC.

6.3.7. BrinonmHAETCA MpPOBEpKa COOTBETCTBMA MOJIOXKEHWA HMHAWKATOPOB TEMIEPATYyPHBIX
IEPEMENICHMI DPa3METKE XOJIOAHOTO COCTOAHHA Ha KOOPAMHATHBIX IUlacTHHaX. Ecnu cocrosHue
paccMarpusaeMoro TpyGomposona (w1 TIC ¢ 6GnodHON CTPYKTYpOi) H CBA3aHHBIX C HHUM
TpyGompoBofos (mnd TOC ¢ rnomepeyHBIMH CBA3MMH) OTBEYaeT YCJIOBHMAM pacieTa IPOEKTHBIX
KOHTPOJIbHBIX 3HAU€HUN INepeMEIeHui, a pa3MeTka KOOPAMHATHRIX IUIaCTHH HE COOTBETCTBYET
TIOJIOXKEHUAM YKa3aTeNeli N OTCYTCTBYET, TO OHA OCYIIECTBIAETCA 3aHOBO.

6.3.8. Tlocne 3aBepmeHusA MOHTaXa TpyGonposofa, ero cGopku nocie BTO, xamuransHOro win
CPEIHEr0 PEMOHTOB, OCTAHOBKM B pE3epB, NMPONOJDKMTENBHOCTHIO Gonee 10 CyTok, a Takke mocie
PEMOHTOB, CBA3aHHBIX C BBIPE3KOH H MepeBapKOM YYacTKOB TpyOONpoBOHa, 3aMeHOH apMarypél,
Hanajaxkod omop U MoJBECOK, 3aMEHOH TEILIOBOMH H30JLALMH, N0 3aBEPIICHHIO BCEX NIEPEYHCICHHBIX BhIIIE
pabot, npoBepseTcs:

- TOTOBHOCTb Kk paboTe apMarypel TpyGONpOBOJA: IPUCOSAMHEHME BJIEKTPOIMTAHUA K
3NEKTPOJBUIaTe/sM, OTCYTCTBHE XOMYTOB, lleneH, 3aMKOB Ha INTYpBAlax M MPHUBOJAX, HAJEXKHOCTh
KpeIUleHHe TPUBOJOB, IMOJHOTa COOPKM Y3JOB apMaryphbl, OTCYTCTBHE CNaGHHBI 3aTSDKKH Taek Ha
TIPWKUMHBIX GoNTax rpyHAOGYKC M HepHEpHIHBIX CATBHUKOB, JETKOCTh XO4a NOIBIKHBIX 4acTeil
apMaTyphl, COOTBETCTBHE IIOKa3aHHH KpalHIX moJjioxeHHi 3aNopHO# apMaTyphl («OTKPBITO-3aKPHITO»)
Ha [UTaX yIpaBleHHA ee PaKTHIECKOMY NONI0KEHHIO;

- COCTOSIHME APEHAKHBIX JHHHH, BO3TYMHUKOB M MX apMaTyphl, OTCYTCTBHE B HUX MPENATCTBHMA Wi
yIaneHns KOHGEHCaTa H BO3TyXa;

- NeJIOCTHOCTH MMITYJIbCHBIX JIMHMIA;

- FOTOBHOCTB k pabore KHII, aBToMaTHKy, 3aIHT, CHrHAIHM3aLMH, JUCTAHLIHOHHOTO yIIpaBJIeHNHS;

- HCTIPaBHOCTb JIECTHHII ¥ ILTOINAIOK 00CITy)KUBaHHA apMaTyphl.

6.3.9. Ilocne HaxoxaeHHA B pesepse oT 3 10 10 CyTOK, HIH OCTAHOB2 C LENBI0 PEMOHTA CRApHBIX
COoelMHEHMH TpyOompoBoia, a TakKe 3aMeHBl BNEMEHTOB CHCTEMBl KpeIUIeHHdA, MNepel HayajioM
TIPOBEJICHUA ITYCKOBEIX ONEPali MPOBEpSETCA Ka4eCcTBO BHIMNONHEHHBIX PEMOHTHBIX paloT, COCTOSHUE
TEILTOBOM W30MALIMH, YKa3aTe Il TeMIEpaTypHLIX nepeMeleruit u anemenTos OIIC.

22



6.3.10. Ilocme OCTaHOBKH B pe3cpB Ha CPOK MeHee 3 CyToK Oe3 MpoBeNCHHMA PeMOHTa, mepen
BKJIIOYEHNEM TPYGOTIPOBOJA B SKCIUIYaTalMIO MPoBepAeTcs cocTosHue snementos OIIC.

6.3.11. BeinonHsAeTcs mpoBepka ycTpaHeHWs AedeKkToB M 3ameyaHmii no paborte TpyGompoBojos,
OTMEYCHHBIX paHee B PEMOHTHOM XKypHale W xkypHane AedekroB. PesynbTaTsl HPOBEPOK 3aHOCATCA B
OnepaTHBHBIH JKypHan. IIpu BhBJIEHMH B MPOHECCE OCMOTpA 3AMIEMICHUH, paspyLUICHHBIX HIH
NOBPEXAEHHEIX 3MemeHToB OIIC, IpMHMMAIOTCA MEPHL 110 YCTPAHEHMIO BBIABICHHBIX He(EKTOB 10
Ha4aIa POBEACHNA IyCKOBBIX OTCPALIHIL.

6.3.12. 3aBepmarorcs paGoTHl, HE3aKOHYECHHOCTh KOTOPHIX, WIM HX BBHIMONHEHHE B Iipolecce
onepaimii Mo mporpeBy TpyGompoBoxa U 0GOPYNOBaHMA, MOXET CTaTh MCTOYHHAKOM OMNAcHOCTH IS
06CITy)KHBaIOMIETO H PEMOHTHOT'O IIEPCOHANA, @ TaKike camoro obopyaoBanud. B yactHocTH:

- peryImpoBka Harpysku snemeHToB OIIC;

- THAPOMCILITaHAA TPYGONPOBOOB MM HX OTBETBIICHHIA;

- yaneHue 3ariynick;

- PEMOHT OCHOBHOM H BCIIOMOIraTeJbHOHM apMaTyphl, IPEIOXPAHHTEJIBHBLIX KIANaHOB, ITyCKO-
COPOCHEIX YCTPOUCTB;

- PEMOHT BCIIOMOTaTeNILHBIX TPYOONpPOBOJAOB, MOMKIOYCHHBIX K OCHOBHBIM MarucTpaisaM, BKIOYas
JpeHaKHBIE JIMHWH, Bo3XymHAKd, maani KUIT 1 aBToMaTiKy, a Takke JHHUH 0T00poB npob;

- PEMOHT H OIpOGOBaHME CHCTEM 3aIINT, CHTHAIIH3ALMY, CPEACTB H3MEpEHUIi;

- onpo6oBaHME apMaTyphl H IIPHROJIOB.

6.3.13. Ilepex myckoM B 3KCIUTyaTauMIO 3aIHINAaeMoro oGopynoBanusi (Tpy6oNpOBOAOB) moOCie
KanATaJbHONO WM CPEJHEro peMOHTa, a TakKe Mocie MPOBEACHNA PEMOHTA B LEMAX TEXHOJNOrHIECKAX
3aIUT MPOBepACTCA HCNPABHOCTh M FOTOBHOCTH 3alMT K BKIOYEHMI0. IIpoBepka 3alIUT MPOBOXUTCA
MyTeM ONpo0OOBaHWSA HAa CHUrHAI KaXKAOH 3amMThl M JeiiCTBHA 3alIMT HAa BCe HUCHOJHHTENIBHBIC
yCTpOHCTBa.

Ilepen myckoM 3amumaeMoro oGOpyNOBaHHMA HOCHE €ro mpocTos Gonee 3 CyTOK NpoBepseTcs
IelficTBHE 3alT HA BCe HCNONHUTENbHBIE YCTPOKMCTBA, a TAaloKe ONEpalliM BKJIIOYCHHA pe3epBa
TEeXHOJIOTMYECKOro  ofopynoBanmsa.  OmnpoGoBaHHe  OO/DKHO — NPOM3BOAUTHECA  [IEPCOHAIIOM
COOTBETCTBYIOMIETO TEXHOMOTHIECKOTO LieXa H MEPCOHANIOM, 0GCITy KHBAIOIMM TeXHUYeCKHE CPeACTBa.

6.3.14. Omnpo6oBaHMe 3alUT C BO3ACHCTBHEM Ha 00OpyHOBaHHE (B TOM 4HCIE - apMaTypy
TpyOOIMpOBOJOB) MPOM3BOAHTICA IOCIEe OKOHYAHWA BceX paGoT Ha 06OpyHNOBaHMHM, YYaCTBYIOIIEM B
paboTe 3amuT.

6.3.15. Ilocne npoBemeHHMs BCeX BUJIOB pPEMOHTHBIX palOT pPEMOHTHAs OpraHm3aiMA NOJDKHA
TIOATOTOBHTh M CHATh COOTBETCTBYIOMEMY NofpasaeacHHi0 TOC pPeMOHTHYIO HOKYMEHTALMIO (CXEMBI,
(GOpMymIApEl, CBapOUYHYI0 JOKYMEHTALMIO, MPOTOKOJBI MeTaLIOrpaduIecKHX MCCIeNOBaHMIA, aKTbI
BBINOJIHEHHUA CKPHITHIX PalOoT, aKThl MPUEMKH MOCTE PEMOHTa | T.11.).

6.4. Ilporpes TpyGonpoBoAa 10 TeMNEPATypPhl HACBLILIEHHS

IIporpee rnaBHBIX Tpy6ompoBomoB mapa Onouyeix TOC m TOC ¢ nomepedHBIMH CBA3AMH, Kak
IpaBUiIO, OCYMIECTBIAETCA MOJayelf B HETO Ieperperoro mapa. Ecid HadanbHad TeMIEpaTypa CTEHKH
TpyOBI HIDKE TeMIepaTyphl HaChIMIEHHA, TO Ha Hell MPOMCXOIUT KOHAeHcalua mapa. B Hauane mponecca
IporpeBa Bech MOCTYMAIOWMMUI Iap KOHAEHCHpYeTCd Ha BXoAe B TpyOOmpoBOZ. 3aTeM, O Mepe
NOBHINIEHUS TeMNepaTypsl CTeHKH, 30Ha KOHJCHCAIMM IOCTENEHHO CMEN[aeTcs Mo TpyGompoBOXY,
ycrynas Mecro Gonee ropsueMy IHapy. BpeMs mpoxoxieHHA 30HBI KOHAGHCALlMM MO TPYOONpOBOXY
33BMCHT OT €ro minHel. FHTeHCHMBHOe 00pa3oBaHHe KOHJIEHCATAa MPOHCXOOWT B TEYCHHE
MPOJODKHTENHEHOTO BPEMEHH - 10 HECKOJIEKHX JECATKOB MHHYT.

HanpskeHus: HauanbHOrO TEIVIOBOTO ylapa B TPYOOIPOBOAE ONpPEHENAIOTCS PasHUIEH TeMmeparyp
CTEHKH TPYObl M TEMIIepaTypbl HACHINICHMA IpH TeKyIleM AaBleHMHM B TpybGomposoge. ITostomy ueM
HIDKE HadalpHOE AaBICHUE Mapa, MOCTYNAIOMWEro B TpyOONpoBOA, TEM MEHbIIE 3Ta pasHHL@A H B CTEHKE
TpyOOIPOBOa BO3HHUKAIOT MEHBINHME HAYANBHBIC HATIPSOKEHHUS.

6.4.1. Ilepen HayanoM NpoBeNeHMA ONEpalMii HAJaIbHUK CMEHBI O0A3aH MPEKPaTUTh PEMOHTHBIE
paGoTEl M YOANMHUTh PEMOHTHEIA MepCOHAN OT 0GOpYNOBAHHA, PACHONOKEHHOTO B HENOCPEACTBEHHON
ONU30CTH OT MPOrpeBaeMoro TpyOONpoBOMa, NIPOBEPUTH 3ABEPIICHHOCTh BCeX paboT, NMPOBOAVMBIX Ha
TpyGOMpOBOE M €ro OTBETBICHMAX (CM. ILO. 6.3), a Takke yOeOMTCSA B OTCYICTBHUHM Yy TpyOompoBona
[epPCOHAIA, He YJaCTBYIONUIETO B ONICPaliHiX.

6.4.2. Tlocne MomydeHus yKa3aHHA O Hadale olepauuii Mo Mporpesy TpyGONpoBoAa OT HayalbHHKA
CMEHBI, 00CTyKHBAIOMIHit NEPCOHAN 00A3aH:

- OTKPBITh BCE APEHAXKHbIE JIMHIM, & TAKKE BO3/YIIHHUKH,

23



- ecmu TpebGyeTcs 3amONHHTE TPYOONPOBOL BOOOM, - HAYaTh 3aIOJHEHHE C OJHOBPEMEHHBIM
YOQJICHHEM BO3yXa 4YEpe3 BOIAYLIHHKH; IMOCE MNOABICHHA BOIAbLI M3 BO3AYHIHHKOB 3aKpbITh HX
apmatypy;

- 10 3aBEPIICHHIO ONEpALMK HaYalbHOro JPeHHPOBaHHA TPYOOMPOBOIA ClieAyeT YOemUThCS B TOM,
9TO Ha/l CTMBHBIMU BODOHKaMM PEBU3MI OTCYTCTBYET CTPYA BOJBI;

6.4.3. [lomaya mapa IA NpOrpeBa IIABHOrO TPYGONMPOBOAA 3HEpPro6Jioka OCYIMIECTBIAETCS OT
BCTPOSHHOTO CENapaTopa vuepe3 ApoccesibHbI KiamnaH.

Ipu mporpese y4acTka OT KOTJIA OO NEpEeKHOYANOmed MalMCTpalM WIM OT KOTIa IO TypGHHBI
Tpy6onpoBoos napa TOC ¢ monepevHsIMH CB3AMH Nap MOXKET MOJABATHCA HEMOCPEACTBEHHO U3 KOT/IA.

Ilpu mporpese mNepeKmOYalOmMell MarkuCTpaTH, a Talke TPYGONMPOBOAAa Mapa OT NEpeKIIOYaroliei
MarucTpand K TypGuse TOC ¢ momepedHBIMA CBA3AMH Map NojaeTcs depes Gaiimac perynupyromei
apMaTypBl, pa3e/LIoNIeH MpOrpeThie WK XONOAHBIE TPYGOIPOBOIEL.

Ilogaya mapa Ha mporpeB TpyOONPOBOXOB BTOPHYHOTO TeperpeBa Iapa 3HEProOGIOKOB
ocymecTsigercs au60 u3 POY WiH crneuualbHOro pacmiMputend (HadanbHBIM NIPOTPeB IO TOMYKA
TypOuHBI), Mu60 13 caMoit TypOUHBI (HOCIe ee TOIKa).

Pacxon mapa Ha mporpeB TpyOompoBoaoB ONOYHBIX 3HEPrOYCTAaHOBOK OIPENENNeTCs CTeNeHBIO
ApOCCENHPOBaHIs B PETYIHpYIOmel apMaType PacTOMOYHOTO cenapaTopa, a A Tpybomnposogos TAC ¢
HONEPCYHBIMHA CBA3AMY - TEKyIIeH NpOM3BOAMTEIBHOCTBIO KOT/A WIIM CTENEHBIO APOCCEIMPOBAHUA B
perynupyioueit apMatype Galinacos.

6.4.4. Ipu nonage napa Ha mporpes depes 6aiinac 3anopHON apMaTyphl clieyeT NOMHOCTHIO OTKPEITh
3aNOpHBIA BEHTHIb, 8 3aTEM MEIEHHO H OCTOPOXXHO IIPHOTKPHITh PeryNupyIOmMii BEeHTUIIB,

6.4.5. Ilpu npeHupoBaHumM TPYGONpoBOAa ClexyeT Y6emUThCA B paGOTOCIOCOGHOCTH APEHAXKHBIX
JHHEA. DTO OCYMIECTBIAAETCS ITyTeM KOHTPOIS BHIXONA KOHAEHCATa Tepe3 peBH3MH.

6.4.6. Ilpu 3acopeHMH ApeHaXHON JMHUH €TO ClleNyeT MPOXYTh GBICTPHIM 3aKPHITHEM H OTKPHITHEM
BeHTWII. Eci ycTpaHuTh TaKiM croco60M 33COpEHHMe OKa3hiBAeTCs HEBO3MOXHO, CEHYET MPEKPaTUTh
ollepallvy IPOrpeRa U OTKIIOYUTH TPYOOPOBO/ 11 PEMOHTA APEHAXHOro TpyGOnpoBoAa.

6.4.7. IIporpeB OCHOBHBIX M BCHOMOTraTeNbHBEIX TPYOOIPOBOZOB B YCIOBHAX KOHIAEHCAIMH MOXET
CONPOBOXAThCA MX KOpoOneHMeM ¢ 06pa3oBaHMEM KOHTPYIJIOHOB, a Takxke ruapoyfapamu. Iloaromy
IIPOTPER MeTaLIa A0 TEMIEPATyphl, PAaBHOH TeMIIEpaType HACHIIEHAS IPH pabodeM HABJICHAM SBIACTCA
HauGosee OTBETCTBEHHLIM 3TATIOM ITyCKOBRIX ONEpaiyii, B KOTOPOM HeoGXOIMMO THIATENBHO COOMONATD
TpeGoBaHUA rpaduka-3aJaHus.

6.4.8. TIpu BO3HMKHOBEHMH THMAPOYAAPOB CleAyeT MpeKpaTHTh MPOrpeB M BO30GHOBHTH €ro Mnocie
ocMoTpa TpyGonpoBo/a, NPOBEPKH IPEHAXHOM CHCTEMbI H THIATENEHOTO APSHUPOBAHAA.

6.4.9. Ilpn HaMMYMM JAHHBIX TEMMEPATYPHOTO KOHTPOJA O TOM, 9TO TPyOOmpOBOA mapa Havan

NpOrpeBaThCA M0 BCEH JUIMHE W NOABJICHAA Napa W3 BO3AYNIHUKOB CIEAYET 3aKPHITh apMaTypy
BO3TYUIHHKOB.

6.5. IIporpes TpyGonposoaa oT TeMnepaTypbl HAChLIIEHAN A0 paGoueii TeMmepaTypnl

6.5.1. Tlocne nocTkeHHMA TeMIIEPaTYphi HACHIMEHUA, COOTBETCTBYIOMICH TEKyMEMY AaBICHHIO
(pM3HAK - MOABICHAC M3 PEBH3MIA «CyXOro» Nnapa) TEXHOJNOTHA HaNbHeHmero mporpera A0 paGodmx
T1apaMeTpOB 3aBHCHT OT NPUHATOMH CXEMbI POTPEBA:

- €CJIM BCe ApCHAXHEIE JIMHAW IPOJOJDKAIOT PaloTaTh B pexuMe MPOAYBKH, TO MPOIPEB depe3 HMX
OCYIIECTBJIACTCA /IO MONHBIX apaMETPOB Iapa;

- €CNU MPEANONaTaeTCH OTKIIOUSHNHE TaCTH APSHAXHBIX JUHUI, TO OHO BHITIONHAETCA TONLKO NOCHE
TOSABJICHHUA OCTATOYHOTO NEperpesa napa;

- BO3MOXKEH KOMOMHUPOBAHHEIH NPOrpes 10 paGoynx NapaMeTpoB 4epes NPONYBOYHbIE (ApEHAKHEIE)
Jmaun 1 POY.

6.5.2. Ilpu mporpee TpyGompoBomoB mapa k TypOMHEe NapajUleNbHO C MPOrpeBOM IJIABHOTO
TpyGONpOBOAa MOXET OCYIIECTRIATHCSA MPOTPEB YIaCTKA OT INIABHOM NapoBoii 3aBWXKH (depe3 Gaiimac)
IO CTOIIOPHOIO KJIallaHa M NaponepenyCKHEIX TpYO TypOUHEL

6.5.3. Jlna >Hepro6GNOKOB IOCIE 3aBepliCHHs MAPSHMPOBAaHWA [JIaBHOrO TpyOompoBoja mapa
OTKpHIBaeTCS [JIaBHAA [ApOBaA 3aJBIDKKA U OCYIIECTBINETCA TONYOK TYpOUHBI, 32 KOTOPBIM CHEIyeT
Ha4aJio (WM NpoJoJDKEHHE - CM. ILI. 6.4.3) mporpesa Tpakta BTOPHIHOIO MeperpeBa napa.

6.5.4. TlomxmodeHne KOTJIAa K IepeKmodaiomeii MarucTpanmd Ha TOC ¢ nomepedHBIMH CBA3AMH
JOJDKHO TIPOM3BOIMTECA NMPH JABJICHWH, HE3HAYHTENFHO NPEBBIMAIONIEM NaBIIEHHE B TepeKmovaromei
Maructpaud (4ro6bl M36exkaTh «GamHpaHMA» KOTIA). 3HAYCHHME 3TOTO MPEBHIMIEHMA JOJDKHO OBITH
YKa3aHO B MECTHOH MHCTPYKIMH [0 3KCILTyaTalMH KOTa.
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Jnsa apyrux rmaBHEIX TpyOompoBoxoB TOC ¢ MONepevHBIMH CBA3AMH [0CNE 3aBEpIICHUA TMOABEMa
JaBeHUA MOIDKHA OBITe MOCTENCHHO OTKPHITA APMATYpPa, CBABIBAOLIAA [POrpeBaeMBIN YHacTOK C
OCHOBHBIM 060py0BaHHEM. Jlasiee NOKHBI ObITh OTKIIOYEHB BCIOMOTraTeNbHbIE TPYOOIPOBOIbL.

6.5.5. BiunodeHue HENPOIPETOro Tpy6onpoBoAa WM OTAEIBHBIX €r0 YJaCTKOB 3alpenaeTcs.

6.5.6. B mpouecce mporpesa Tpy0onpoBoxoB OOCTYXKHMBaIOLWIMI MEpCOHAN HOJDKEH OCYMIECTBIATh
BH3yaJlbHBIN KOHTPOJIb HCTIPABHOCTH OIIOP, IOJABECOK H TEMIIEpaTyPHLIX NepeMelleH il TpyGonposoaa.

6.5.7. Tlo 3aBepmeHMIO oIepauuii NporpeBa HOMKHA BBHINONHAETCA HPOBEPKA COOTBETCTBHA
NIOJIOKEHUSA yKaszaTelell TeMIepaTypHbIX MepeMEIICHHH KOHTPONBHOH pasMeTke Ha KOOPAMHATHBIX
IUTacTHHAX (€CIM U TEKyIIEro COCTOSHHUA TPYOOIPOBOAHON CHCTEMBI 3Ta Pa3METKa BHLINOJIHEHA - CM.
nn 4.69 u 4.6.10). Ilpu oOHapyXeHHH pacXOXIeHHi cliefyeT NpoBepuTh 3meMeHTHl OIIC u
TpyOONpPOBOAHYIO CHUCTEMY Ha BO3MOXKHOCTh 3amieMICHHH. Pe3ynbhTaThl BH3yambHOro KOHTPOJIA H
o6HapykeHHbI€ Je(eKThI JOJKHBI ObITh 3aHECEHbI B ONEPATHBHEIL JKYPHAI W/HIM XKypHAI Je(eKToB.

6.6. IIporpes Tpy6onpoBoaa H3 HeoCTHLIBIIETO (TOPSiYero) COCTOSIHHS

6.6.1. Tlocne momyveHHst yKa3aHWA O Hadaje olepauMii Mo mporpeBy TPyGONpOBOAA OT HaYalbHHMKA
CMEHBI, 00CITy>KHBAIOINHI IEPCOHAT 00A3aH OTKPHITH BCE APEHAXKHBIE JIMHUM M BO3XY ITHUKH.

6.6.2. HawanpHas TeMnepaTypa napa, Io/iaBaeMoro B TpyGOMpoBOJ 4epe3 PEryIUpyIOnIyio apMaTypy
JOJDKHA OBITH HE HIDKE HadanbHOU TEMIEpaTyphl TpyGonpoBoa.

6.6.3. Ha TOC ¢ nonepeYHLIMH CBA3SIMH IIPH HeOOXOAHMOCTH IIPOTrPEBa HEOCTHIBIIETO TPYGONMPOBOAa
napa KOTJIAa IIPH OTHOCHTENBHO HH3KOM TeMIepaType BBIXOJHOrO KOJUIEKTOpa KOTJIA HeoGXOMHMMO
NpeIBAPHTENBLHO BEIPOBHATE TEMIIEPATYpY MeTana TpyGONpOBO/ia ¥ BEIXOAHOTO KOJUIEKTOPA KOTIA.

6.6.4. lna rnaBHOrO TpyGOMpoBONA 3Heprobioka, Tpy6onpoBosa mapa k TypGHHe, a TAKKE ydacTka
nepexmovalomei MarucTpani Ha TOC ¢ nonepedHbIMU CBA3AMHE, TEXHOJIOTHA MPOrPEBa U3 HEOCTHIBIIETO
(ropatdero) cocTOSHMA AHAIOTWYHA TEXHONOTHH MPOrpeBa H3 XONOAHOrO COCTOAHHMA. OTNHYHE COCTOUT
JIMIUb B 3HAYECHHAX JOMYCTHMBIX HAYaIBHBIX CKOPOCTE Mporpena.

6.7. OctaHoB oGopynoBanus Ge3 pacxonaxuBanuus TpyGonposonos

6.7.1. 1o npoBeaeHus onepalmii 0CTaHOBa HEOOXOAUMO:

- yOeOHTECA B MCIIPAaBHOM COCTOSIHHM OTKJIOYAIONIEHi apMaTyphl, a Taloke ApeHaxel i BO3AYITHHKOB;

- y6eaUThCS B HCIPAaBHOM COCTOAHHH MPHOOPOB TEMIIEPATYPHOIO KOHTPOJA M JaBIeHHA.

6.7.2. OctaHOBY JO/KHBI NPENUIECTBOBATh OMNCPAalMH MO pasrpy3ke TEXHOJOrHIECKOro
o6opynopanma. [locie ocTaHoBa NMPOM3BOAMTCA cOpoc HM3GBITOYHOro mapa depes POV u (wim) gepes
crelManbHLIE THHHM B [1APOBOE MPOCTPAHCTBO KOHAEHCaTopa TypO6uHEL B mpomecce mpoBeJeHHA 3THX
omepauui NOJKHA BBHIIEPKUBATECA MOCICNOBATENBHOCTE JCHCTBH M BHINOJHEHME KPHTCPHEB,
OMpeJeNeHHbIX B COOTBETCTBYIOMMX IpadHKax-3alaHMAX, a TakKe - 3aJaHHBIE CKOPOCTH CHIDKCHHSA
T1apaMeTpoB.

6.7.3. Eciu B TpyGOHpOBONE YCTAaHOBNEHBI BNPHICKMBAIONIME MNAPOOXJIAAUTENH, HEOOXOIUMO
HCKJIOYUTh BEPOATHOCTH MOMAfAaHUA BOABI M3 HHX Ha NPOrpeThie CTEHKH TpyGompoBoaa. it 3Toro
JODKHO OBITH 3aNpEIICHO MX MCIOJL30BAHHE NPH PacXofax napa, He o0ecIeuHBAIOMINX HAAEKHOM
paboTH! BOPLICKHMBAIOIMETO YCTPOUCTBA.

6.7.4. [Tocne ocTaHOBa HEProGlIOKa M CHWKEHUA JABJIEHHA B [IAPOBOM TpakTe KOTAa mo 2-2.5 Mlla
pekoMeHyeTcs 06paTHLIM XOAOM Mapa IMPOYHCTHTE BIPHICKMBAIOINME YCTPOUCTBA IAPOOXIaUTENeiA.

6.7.5. Ilocne oTKMOYEHH 060PYNOBaHMA HEOOXONMMO MAKCHMANBHO 3aMEUTHTh TEMIl OCTHIBAHHS
TpyGonpoBo#OB, 4TOOBI M30exaTh NOTEPH TOIUIMBA Ha HX NOCHeAyrommii nporpes. Jlna 3toro
Heo0X0aMMO 06ECNeYHTh IUIOTHOCTh 3aKPBITHA OCHOBHOM OTKIIOYAIOmEd apMaTypbl H apMaTyphbl
BCIIOMOTaTeNIbHBIX TPYOOIPOBOIOB.

6.7.6. Ilpx ocTaHOBE KOTJIOB HM3-32 MHTCHCHBHOTO OCTBIBAHHMA NOBEPXHOCTE HAarpeBa B HHX MOXET
obpazoBpiBaThCcA KOHZeHcaT. Ha GapabaHHBIX KOTIaX, a TaKke HAa IPAMOTOYHBIX KOTJAax ¢
TIOTHOTIPOXOAHBEIM ~ CEMAapaTopoM JOKHBI OBITh  PEaNM3OBaHBI  JONOJIHWTENbHBIE  OMEpalyH,
UCKIIIOYAIoMMHe BO3MOXKHOCTh NOMNAJaHIs KOHACHCATa W3 TIapoTieperpeBaTeNbHBIX MOBEPXHOCTE Harpera
B ropst4He Mapoc6opHbIe KOUIEKTOPH! H ITIaBHbIE TPYGOMPOROARI Napa.

6.8. OcraHoB o6opynoBaHus ¢ pacxo/ia’knBaHHeM Tpy6onpoBoa0B

6.8.1. HavanbHple onepauMM OCTaHOBA C pacXolaKMBaHHEM TpyOONMpOBOJOB aHATOTHIHBI
onepaLisaM, H3JI0KEHHBIM B L1 6.7.1 - 6.7.3. -

6.8.2. B pexuMe O0CTaHOBA, KaK YKa3aHO BhIIIE, 3HAKH OKPY)KHBIX TEMIEPATYPHHIX HaIpsLKEHUR U
HalpsDKEHUH OT BHYTDEHHEro JaBJjieHHsi coBmazaior. IlostoMy BeInONMHeHHMe TpeGoBaHMii rpadHKOB-
3aflaHuif 10 AOMYCTHUMBIM CKOPOCTAM OXJaXIEHHd METamia JUIi 3TOr0 peXuma OCOGEHHO BaXKHO.
HanGonee onacHLIM C TOYKH 3peHUs BEIHIUHBI Pa3BHBAIOIMXCS TEMIIEPATYPHBIX HANPSDKEHHH SABIAETCSH
peXHM aBapHHHOrO OTKIIOUEHHUs TpyOompoBoa.
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6.8.3. JUn oTkmo4eHHs TpPyGoOmpoBoma, KOTOPHI MOXeT ObiTh OTAENEH OT paGoTaromux
TPYOONpPOBOIOB 3aNOPHOH apMAaTypOif, HEOGXORUMO:

- Mepel OTKPHITHEM apMaTyphl BO3XYIIHHKOB WIH ApeHaXel yGeAuTbCA B €6 MCIPABHOM COCTOSHHH:
MPHBOJ apMaTyphbl KOLKEH OBITH HAfEAKHO 3aKpelUIeH Ha KOPIyce, HAaJeKHO 3aKpellieHa CalbHUKOBaA
rpyHabykca, ee kpensiue 60TEI, 3aTAHyTEL, 2 MAXOBHK IPUBOJIA HAJIeXKHO YKPEIUICH Ha MITOKE;

- 3aKpeITE apMaTypy H e¢ OalinacHele JHHMH, CBA3BBalOmMe TpyGONpoBOA C paGoTalomUM
o6opynosanueM u ApYrHMH TpyOonposoaamu;

- yOeauTECA B IUVIOTHOCTH 3aKPBITHA OTKHOYAIOMEH apMaTypsl, JUIA 3TOr0 MPUOTKPHITh BO3AYLIHHK,
CHU3NTH [aBJEHHE B JPEHHPYEMOM NpOCTPAaHCTBE Ha 2+3 Krc/c?, 3aTeM 3aKphiTh BO3MYNIHHK H
y6eauThes, 970 AaBlIEHHE HE NOBLIIMAETCS;

- OTKDBITH JPCHAKHBIC JIMHKY, IIPH 3TOM OTKPHITHE apMaTypHl ApeHaxeil POM3BOAHTS He NOIyCKas

3amapHBaHue MOMEINCHH, a TAKKE NONANaHKHA Napa HWIM BOABI HA NEpCOHAN M PacToOKEeHHOE PANOM
ofopyanoBaHme;

- OTKDBITh BO3YIIHUKY;

- ybemurbca B OTCYTCTBHM W3OBITOYHOro JAaBNeHHA B OTKIIOUMEHHOM TpyOompoBoje, ANA 3TOro
MEJICHHO 3aKPHITh, @ 3aTEM OTKPHITH CIMBHYIO APEHAKHYIO apMaTypy; NPH 3TOM BO3AYIIHMKH SOMKHLY
OBITH MOJHOCTHIO OTKDHITHI, H Y€pe3 HHX B JPEHHPYEMOE NPOCTPAHCTBO NOJDKEH CBOOOMHO, 6e3 CBHCTa
NOCTYNAaTh HApYXHbIA BO3AYX;

- B ClIy4ae, eclii JaBJICHHE B APEHHPYEMOM MPOCTPAHCTBE HE CHIKAETCS MPH MOTHOCTBIO OTKPHITHIX
BO3AYIIHAKAX, a NPH HMX 3aKPEITHM OHO MOBBIMACTCA, CIEAYET NpeKPaTHTh CJIHB KOHJACHCATA H
obecrapnBaHHe ¥ YOEHTECA B TUIOTHOM 3aKpHITHH Beell OTmoYatomeii apMaTypHl U ee Gaiiracos, mocie
9ero BHOBB BBINOAHUTE ONIEPAIHH 110 OTKPHITHIO ApMATYpPhl BO3IYITHHKOB U KpeHaKel;

- €CIIH YCTaHOBJIEHO, YTO OTKIIOYAIOmas apMaTypa WiH ee Gaifnachl He 00ecneYMBaIOT JOCTATOTHON
IUIOTHOCTH, IepCOHaN, IPOM3BOAAIME OTKIIOYEHHe TpPYOONpOBOAa, HOHKEH COOOmMTL 00 3TOM
HayanbHMKY CMEHBl Li€Xa M HEe MpPOM3BOIHTE JAIbHCHIIMX ACHCTBHH JO OCYIIECTBIICHHA
JOTIONHAUTENbHBIX ONIEpaLii 110 HaieXXKHOMY OTKIIOUYEHHIO TpyGonpoBoaa.

6.8.4. Yepes HEKOTOpHIH IIPOMEXYTOK BPEMEHH NOCJE 3aKPHITHA 3alOPHEIX OPraHOB apMaTyphl
(o6brHO, cmycts 15 9 20 MuHYT), BCIEACTBHE OCTHIBAHHMA INTOKA, CHIA HPWXKATHA paGodmx
MOBEPXHOCTEH apMaTyphl CHIDKaercs, MOITOMY HO/DKHO OBITh OpPraHM30BaHO €€ JOMONHMTENHHOE
YIUIOTHeHHe (TOoKaTHeE).

6.8.5. Ipy maHUPOBaHKM IIIMTENLHBIX MPOCTOEB 0GOPYNOBAHNA AODKHBI GbITh MPHHATHL MEPHI JIA
KOHCEpBaIMH TPyOONMpPOBOKOB (CM. pa3n.l).

6.8.6. ITocne ocThiBaHMA JOJDKeH ObiTh MPOBEACH BHEMHMHA OCMOTP TpyOONpoBoAa, anemenros OIIC,
BBITIOTHEHA IIPOBEpPKZ COOTBETCTBHUA  IIOJIOXKCHH yxasa'reneﬁ TCMIICPATYPHBIX uepememeﬂuﬁ
KOHTpOJIbHOH pa3sMeTKe Ha KOOPIMHATHBIX IUIACTHHAX (ECTH JUI% TEKYIIEro COCTOSHUSA TPYGONmpoBogHON
CHCTEMBI 3Ta pa3MeTKa BBINONHEHA - M. ILM. 4.6.9 u 4.6.10). ITpu 06GHapyxeHHUH pacXOXKICHHUS CIEXyeT
npoeeputs dneMeHTs! OIIC # TpyGONpOBOAHYIO CHCTEMY Ha BO3MOXKHOCTH 3ameMieHui. PesymsTarsl
BH3YallbHOTO KOHTPONS M OGHapyxeHHBIE Ae()eKTh! JOJDKHBI GbITh 3aHECEHBI B OINEPATHBHEIM XYpHAI
W/WIN XypHan gedexTos.

6.8.7. Eciu Tpy6onpoBoA 6bUT OTKITIOYEH aBapuifHO, TO MpH OOHAPY)KEHHH CMENIEHHA MO BEPTHKAIH
TIOJIOXKECHMSA HHIUKATOPOB TEMIIEPAaTypHBIX NepeMelleHuit B JONOMHEHHe K paboTaM, BBITIONHAEMBIM B
COOTBETCTBUM C M.N. 6.8.6 JOMKHBI GhITh BEIMIOJNHEHB! H3MEPEHHS YKIOHOB FOPH30HTANBHBIX YYaCTKOB
Tpy6ornpoBonos. IIpu o6HapykeHUH HeJONYCTHMBIX OTKJIOHEHHN OT NMpPOEKTHBIX 3HAYEHHI JOMKHBI
OBITb NPHHATE! MEpPHI 110 MCIIPABJICHHIO 3HAYEHHI YKJIOHOB H PETYJIHPOBKE HAarpy3KH YIPYTHX 31€MEHTOB
OIIC.

6.9. OcoGeHHOCTH OCTAHOBa TPY6ONpPOBOOB B PEMOHT

6.9.1. Ilpy BoiBOZE B PEMOHT TpyOOMpOBOA, CBA3aHHBIA ¢ paGoTaromuM O00OpYIOBaHHMEM, Kak
NpPaBUJIO, JOJDKEH OTKIIOYATHCA NBYMA MOCNEHOBATENbHO YCTAHOBICHHBIMH 3allOPHEIMH OpraHamu. B
3TOM Cify4ae, K NEpedHIO OMepaumii, U3NoKEHHbIX B ILM. 6.8.3, HeobXoauMo HO6GaBUTH CiEAYIOLIME
OTepaLyu:

- 3arepeTsh YNpap/AIOMHe OpraHbl 6alinacos, a Takxe APeHaKHBIX JTHHUH CO CTOPOHBI paGoTaromuX
TpYOOIIpOBOAOB WIH 0GOPYAOBAHUA Ha LIEMH C 3aMKaMy;

- OTKpHITH B aTMocepy NpeHaxHyl0 THHMIO, MEXAy IBYMSA 3a[BIKKaMH, OTKIIOYAIOLIMMH
Tpy6onpoBoz oT paboTaromero 060pya0BaHU;

- 3amepeTh MPHBOALI OTKITIOYAIOLEl apMaTypPbl Ha LM ¢ 3aMKaMuy;

- CHATh HaNPSXKEHNE C IEKTPOJBUIaTeIei MPUBOA ApMATYPB;
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- MIOBECHTh Ha OTKJIOYCHHYIO apMaTypy makatsl: <HE OTKPBIBATDH -PABOTAIOT JIFOJU!», a Ha
OTKpbITYIO apMarypy - «HE 3AKPBIBATSD - PABOTAIOT JIFO[IN», a Ha MecTO HPOM3BOACTBa paGoT
wiakatel - (PABOTATD 3/IEChy;

- OTKphITh BO3NYIIHHKM B BEPXHHX Yy4YacTKaX TpyOOMpoBOoJa MUIA IOCTOAHHON BEHTIIALMM
Tpy6omnpoBoa.

6.9.2. B oTmenpHBIX Cly4asX, KOTZla HeNb3s OTKMOYHTH U1 PEMOHTA TPYGOIPOBOA ABYMS
NOCNeA0BATENbHBIMU 3a/BH)KKAMH, NOIYCKAETCA C pa3pelneHHs IJIABHOrO HHXeHepa (TeXHHIECKOTO
PYKOBONHMTENA) NMpeAPUATHA OTKIIOYaTh PEMOHTHPYEMBIf y9acTOK OIHOM 3amBikkoil. IIpu 3ToM He
HOJLKHO OBITh NMapeHus (yTeUKH) Yepe3 OTKPBITHIH Ha BpeMsA PEMOHTA Ha OTKIIOYEHHOM Yy4JacTKe OPEHaX
B aTMocdepy. Paspeurenne pukcHpyeTcs ero NOAMUCHIO Ha TONIMX HapsAa-IOIMyCKa.

6.9.3. Ilpy HEWTOTHOCTH OTKIIOYAIONIEH apMaTyphl, PEMOHTHPYEMBIX Y4YacTOK TpyGomposoxa
JI0JDKEH OBITH OTHENIEH OT paboTaloIero Y4acTKa 3ariTyIKOM.

6.9.4. Ecnu TpyGonpoBo pacXoNakHBaeTcs ¢ LeNbio nposeaeHusa BTO, T0 JONOIHUTENBHO TOJIKHBI
6bITE BBITIONHEHSI cleAyIomue Meponpuatus [30]:

- B XOJIOZHOM COCTOSHMH TpyGorpoBozna ero ynpyrue eMeHTsl OIIC nomkHet 6T MOCTaBNAEHBI Ha
¢uKCcaTOpHI;

- IEMOHTHPOBAHA TEILTOBAs H3OJLALHS;

- BHINOJIHEHA UHCTPYMEHTAIbHAA NPOBEpKA NPAMOIHHEHHOCTH Y4aCTKOB TPYGOIIPOBOAa H COCTOAHUA
CHCTEMBI YKJIOHOB;

- O pe3yJbTaTaM IPOBEPKH COCTAaBIEH AaKT O COCTOAHHM TpPYOONpPOBOAHON CHCTEMBI mepen
npoBeneHuem BTO.

7. Ilepuoauyeckuii KOHTPOJIbL TPYGOIPOBO/AOB B MPOHECCe IKCINIyaTAlHH

7.1. OcMOTPbI, MPOBEPKH, UCIILITAHUA

7.1.1. LensaMu KOHTpoONA TpyOONpPOBOZOB B IIPOLiecCeé OSKCIUTyaTallMM ABJAETCA BEUIBICHHE H
npexynpekneHUe NOBpexIeHUH, a Takxke obecredyeHHe paGoTOCIIOCOOHOCTH OTBETCTBEHHEBIX 3JIEMEHTOB
Tpy6onpoBoza.

IMoBpexaeHusa TpyGONPOBOAA MOTYT GbITh BHI3BAHHI CIETYIOMMMU IPHIHHAMMU:

- omu6KaMH IPOEKTUPOBAHUA T MOHTaXa,;

- TEXHONOTHHECKMMH JAeheKTaMH B MeTajUle 3/IEMEHTOB TPYGOIpPOBOAOB, BOZHUKIOMMM NPH X
H3roTOBJICHHH,

~ H3HOCOM neraneﬁ apMaTypbl,

- HEJOMYCTHMOH CKOPOCTBIO MOJ3Y4eCTH MeTallila Tpy6 BcieACTBHE npeBbllleHHs paboueit
TEMIIEPaTyphl METAUIA WIM HECOOTBETCTBUA (DAaKTHUECKOH M IPOEKTHOM MapoK CTajH, U3 KOTOpoii
H3TOTOBJIEHEI OTAENBHBIE 3IEMEHTHI TPy OOnpoBoIa;

- BO3JCHCTBMEM [IOBBIUCHHBIX HANpXKCHMH CBA3aHHBIX C oOpa3oBaHMEM 3allleMJICHHUH,
nospexaeHuAMH diemenToB OITC (NpyXuH, TAT, XOMYTOB H T.IL);

- BO3JCHCTBHEM TEMNEPATYPHBIX HANpKEHUM, BOHMKIIMX BCJICACTBHE HapyIIEHWA CKOpoCTeH
M3MEHEHHS TEMIIEPATYPHI B IEPEXOAHBIX PEXKUMaX;

- THApOYAapaMHu M BUOpanyeir;

- PpasnMYHBIMH HapyUICHWAMHM B TEXHOIOIMH H3rOTOBJCHHA CBapHBIX COCAMHCHHH, a TakoKe
OXpYyIYMBAHHEM MeTall1a B MPOLIECCE ero MIHTENbHOM IKCILTyaTaluy;

- HapyIIEHHEeM TEXHOJIOTHH ITPOBEAECHHA I'HAPOONPECCOBOK.

7.1.2. Habrmonenue 3a Tpy6OmpoBOgaMH M KOHTPO/E HX 3JIEMEHTOB JOJDKEH OCYIIECTBIIATH EPCOHAI
CMCH B COOTBETCTBHM € JAOPKHOCTHBIMH HHCTPYKUMAMH, a TaKXKe JIMIA, OTBETCTBEHHbIE 3a MCIPaBHOE
cOCTOsTHHE B 6€30MacHyI0 3KCILTYaTaluio TpyOOoIpoBOIOB.

7.1.3. EXecMeHHBI KOHTPONb TpPYOGOIPOBOXOB H KX DJJEMEHTOB, Kak paboTalommx, TaK M
HaxoJAINXCA B pe3epBe M Ha KOHCEPBALMK, JOKEH OCYIIECTBIATECS HE peke ONHOro pa3a B CMEHY B
clemyloineM oGbeme:

- HApYXXHBI OCMOTp Tpy6ompoBO&a, B TOM YHCIE: COCTOSHHA TEIUIOBOM H3ONALMH, (aHIEBbIX
coenuHeHUH, OCHOBHOM M BCIIOMOIaTebHOH apMaTyphl, anemeHTOB OIIC; -

- ipoBepka ucnpasHocTH KHII;

- OCMOTp M NPOBEpKA ITIOTHOCTH CaJIbHUKOB;

- HpOBEpKa ILIOTHOCTH TPYOOTPOBO/IOB U apMaTypBI;

- IPOBEPKA OTCYTCTBHs BUOpalMH TpyGOnpoBO/IOB;

- TpOBepKa IUIOTHOCTH apMaTyphl ApeHaXKed U BO3MYIIHHKOB (OHM He NOJKHBI MMETh MpOIMycKa B
3aKPLITOM TOJIOKEHHIHR),;
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- IPOBEPKA COCTOSAHUA NMPEXOXPAHATENBHBIX YCTPOUCTB;

- IPOBEPKa OTCYTCTBYA MOMAJAHMA Ha TPYGOIPOBOAB! BOARL, Macna, Menodelf, KNCNOT, MalyTa U Ip.;

- MpOBepKa HaTHIMA Tabau4eK Ha TpyOonpoBoAax U apMaType;

- IpOBEpKa HCIIPABHOCTH HHAHKATOPOB TEMIIEPATYPHBIX I€PEMEIICHHIA;

- TMpOBepKa COCTOSHMA [MJIOWANOK OOCTYKHMBaHMA IJJNEMEHTOB TpPyOONpOBOXA, apMaTyphl,
MpeNoXpaHUTeNbHBIX YCTpoiicTs, KUIT;

- IpOBepKa OTCYTCTBHSA 3alEMIIEHUH OCHOBHBIX H BCIOMOTaTeNbHBIX TPYOOIPOBOIOB.

7.1.4. KputepueM OTCYTCTBHA BO3MOXHOCTH I BO3HMKHOBEHMA HENPOEKTHBIX OrpaHAEeHHH
TepeMelleHnit Tpy6onmpoBoaa (3aleMICHHUI) B XOMOAHOM H paGodeM COCTOSHMM SBJACTCS HAITHYHe
3a30pOB MEXIY HapYKHOH MOBEPXHOCTHIO TEIUIOBOM M30MALHMM TPYOOMpOBOJa, €ro BCTIOMOraTebHEIX
JIMHUH U PacTONIOKEHHBIM PALOM 060pY/10BAHHIEM, CTPOMTENBHEIMH KOHCTPYKUMAMHE M IPOXOIaMH Yepe3
IUTOMAAKK 00CTy)KUBAaHHA. Y Ka3aHHbIE 3a30pbi AOJDKHBI OBITH He MeHee 200 MM.

7.1.5. IIpu ocmotpe aneMenroB OIIC cnepyer y6eaquTses B TOM, 4TO:

- NOABIXKHBIE OTIOPEI HE MEIIAIOT CBOGOTHOMY NepeMeILeHHIO TpYGONPOBOAa TIPH €r0 paCIUMpeHIH;

- pafoune NOBEPXHOCTH CKOJB3AIIKX ONOP HAXOIATCA B CONPHKOCHOBEHWH (OIMPAIOTCA APYT HA
npyra);

- OTCYTCTBYIOT NIEPEKOCHI, 3acJaHHA H B3aUMHbIE 3allEMJICHHA [IOABIXHBIX dacTelt anementos OIIC;

- B ynpyrux sneMenTax OIIC oTCyTCTBYHOT IPYXHHBI, NOTEPSBINME YCTONYHBOCTD;

- KpeIUIeHHE ONop Ha CTPOMTENBHOA KOHCTPYKIHY MCIIPaBHO U He MMeET TPEIIUH;

- THIH YIIPYTHX U XECTKUX MOABECOK TPYGOIPOBOIOB HE UMEIOT CIIAGHHBIL.

JI0JOKHBI OBITH HaJEKHO 3aKPEIUICHBL:

- IPHBOMAEBI apMaTyphl Ha €€ KOPITyCe;

- CaJbHUKOBBIE IPYHAGYKCHI, a TAKOKE 3aTAHYTHI HX Kpensmue GoNThl;

- MaXxOBHKH [IPHBOJOB apMaTyphI Ha IITOKaX.

7.1.6. Ilpn 0GHapyxeHUH MpONIAPUBAHKUA YePe3 TEIUIOBYIO H30JALIMIO [IEPCOHAN 06s3aH:

- MpEKpaTUTh BCe paGoTHI B ONAcHO! 30He U M3 Hee YAAIHTH NIEPCOHA,

- HEMEUTEHHO IOCTABUTE B M3BECTHOCTD HATATBHHKA CMEHEI 11eXa;

- OINpPEACITUTH ONACHYIO 30HY H NPHHAThH MEPHI N0 €¢ OTPAXACHMIO MU MPEHOTBPaHICHHA MPOXOAa
yepes Hee moael;

- BeIBecHTS 3HaKH «[IPOXOJI BOCIIPELLIEH!», «OITACHASI 30HA!».

7.1.7. Bce oOHapyxeHHble MPH €XEeCMEHHbIX 00XoZax AeeKThl HOJDKHBI OBITH CBOCBPEMEHHO
3aHeceHs! B XypHa JiedekToB 1 O HHX AOJDKeH ObITh OCTABJICH B H3BECTHOCTh HAYAIBHUK CMEHBI LieXa.

7.1.8. Ilepuomrieckoe OnMpoGOBaHHE TEXHONOIHIECKUX 3alIUT 00OPYJOBaHHA JO/DKHO MPOBOAMTHCA
no rpaduky, yTBEpKIEHHOMY TeXHHW4eCKHM pykoBoautenem TOC. IIpu HeIOMyCTHMOCTH MPOBEPKH
WCTIONHHTEINBHBIX OMNEpalWii 3alIUT B CBA3M C TEKyIM COCTOsAHMeM 00OpyNOBaHMA, WX ONpoGoBaHMe
HOMKHO NPOM3BOAMTECA Ge3 BO3AEHCTBUA Ha MCTIONHUTENLHLIE ycTpolicTBa. CocTosHMEe 0GOpYNOBAHMA,
MPH KOTOPOM 3amMTHl poBepsoTCs Ge3 BO3AEHCTBHA HA MCIIONHMTENBHBIE YCTPOMCTBA HOJDKHO OBITH
OTPaXEHO B MECTHOM MHCTPYKIMH NO SKCIUTyaTalHu.

7.1.9. HcneitaHus NpefOXpaHUTENbHBIX YCTPOHCTB [OJDKHBI NPOBOAMTHCA IO YTBEPXKICHHOMY
rpa¢uxy B coorBercTBHH C [11, 12]. B yactHOCTH:

7.1.9.1. Ha mpuieyroNbHEIX KOTIaX M HX [MABHBIX MApONpPOBOAAX MCNBLITAHMA NMPEXOXPAaHHTENBHBIX
YCTPO#CTB IOJDKHEI MPOBOAMTHECA OOWH pa3 B TpH Meciua. Ha rasoMa3syTHBRIX KOTJIAX — OJMH pa3 B
mecTh Mecsaues. Ha koTiax, BKo9aeMbIX B paboTy nepHoaHyecky, NpoBepKa JOJDKHA MPOBOAUTECA NPH
Myckax, eClii ¢ MOMEHTa Npeasaymeil MpoBepKy NMpouUIo Gonbie COOTBETCTBEHHO TPEX WIH MIECTH
MCCAUCB.

7.1.9.2. TIpoBepka NMpeROXpaHHTENbHBIX YCTPOHCTB MPOM3BOAMTCA JHOG0 MOAHATHEM NABICHHA N0
YCTaBKM cpabaTbiBaHHA KJIANAHOB, JHGO (MPH HEBO3MOKHOCTH, CBA3aHHOH C TEXHONOrHYECKHMH
NpUMHUHAMY) - TPUHYANTENHHO: AUCTAHUMOHHO (IPH HANMYHU AMCTAHIMOHHOFO MPHBO/A) HWIH BPYIHYIO.
KonTponuposarhcst f0/mkHO cpabarbiBanye KaXAoro KianaHa mo mecty. [iis 3Hepro6iokoB npoBepka
IIK momxHa oCyIECTRIATLCA TPH Harpy3ke He Hibke 50% ot HoMHHANBHOH.

7.1.9.3. Pe3ynpTaThl NMPOBEPKH NMPeNOXPAHHTENBHBIX YCTPOHCTB JOJDKHBI GBITH 3aHECEHH B JKypHAI
PEMOHTA H IKCILTyaTallHH PEIOXPAHHTEbHEIX YCTPOHCTB.

7.1.10. IIpoBepka kavyecTBa TEIUIOBOM M30/LILHMHA JODKHA TMPOM3BOAMTCA HE pexe OJHOTO pa3a B rof
(kpuTepHii KauecTBa TEINIOBOH H30/ALMH mpHBoauTca B TL.N. 4.7.3). IlpH mpoBeNcHHH NPOBEPKH
uenecooﬁpamo HCITIOJIb30BAHUE TETLNOBH3OPOB.

7.1.11. Ilepuomudeckas mpoBepka cBOGOAb YNPaBAeHHA apMaTypoi, a Takke CMa3Ka IPHBOOB
IOMKHBI OCYIIECTBIAATHCA B COOTBETCTBHH ¢ MECTHOH HHCTPYKIMEH IO IKCILTYaTalHH.

28



7.1.12. IIpu 3kcrulyaTaliH TpyGOmpoBOJAOB JOMKEH OBITH OPraHH30BaH ydeT TeMIIEpPaTypHOTO
pexxuMa paGoThl MeTajlia, a Talkke c60p HHpOpPMaLIMH N0 CYTOYHBIM rpaduKam TeMrepaTypsl napa [18].

7.2. UHCTpYMEHTAIbHbIA KOHTPOJIb TPYGONPOBOJOB H €r0 KPUTEPHH

7.2.1. Ha tpy6ompoBoaax A0KHbI ObITh OpraHH30BaHEI IEPHOAMIECKHE H3MEPECHHA:

- TEMIIEPATYPHBIX NMEPEMELLICHHI 110 HHAUKATOPaM TEMIEPATYPHBIX fepeMeIIeHHIi (B COOTBETCTBHY C
(17D,

- Harpy3ok (BbICOT MPY)XHH) ympyrux snemeHtoB OIIC B paboueM COCTOSHHMHU (B COOTBETCTBHM C
{14).

7.2.2. JlomyckaeMble OTKIOHEHHS M3MEPEHHBIX TEMIIEPATYyPHBIX MNEPEMEIISHHH OT pacHeTHbIX
3HauYeHMH JOJDKHO COOTBETCTBOBATH TpeGoBanmsaM [17].

7.2.3 HaMmepeHne Harpy3ok (BBICOT NPY)XHH) YIPYTHX 3JEMEHTOB B paGoueM COCTOSHHH HOMKHO
BBITIOJIHATLCS NIPH MTPOEKTHOH (pacdeTHOM) TeMmepaType Tpy6omnpoBoa.

7.2.4. JlomycKaeTcA HE MPOBOIUTE M3MEPEHHA BHICOT MPYHUH B PabodeM COCTOSHUM UL OTAECNBHBIX
TPYAHOMOCTYNIHBIX 31eMeHToB OIIC, ecnu pe3ynbTaThl W3MEpEHHH Harpy3oK OCTANbHBIX YIPYTMX
JJIEMEHTOB, a TAaKKe [aHHble, MOMydYEHHBIE II0 YKa3aTelssM TEMIIEpaTypHBIX IiepeMelleHHiA,
YKJIAJpIBAIOTCS B HOIYCTUMBIH AHANa30H OTKIOHeHUH [14].

7.2.5. JomyckaeMbie 3HaUeHUs OTKIOHEHHI HHIMBUIYATbHBIX Harpy30K ynpyrux aneMentoB OIIC e
JIOJDKHBI NpeBblNaTh +15% OT pacyeTHIX 3HaueHWit Harpy3ok. JlomyckaeMbie 3Ha4eHHA CYMMapHBIX
OTKJIOHEHMH Harpy3ok ynpyrux dneMeHToB OIIC He HOMKHBI NpeBHINATE £5% OT pacueTHRIX 3HAuUeHUM’
CYMMapHBIX Harpy3ok [14].

7.2.6. Pe3ynpTaTel 3aMEpOB OCTATOYHBIX JAeOpMalyii, TeMICPaTypHBIX IEPEMEIICHUI, BBICOT H
TEKylIHX Harpy3ok HPYKMH MOMKHBL 3aHOCHThCH B CIELHMANbHBIE XypHansl W oOpabaThiBaTbCci B
cooTBeTcTBUM C [14, 18]).

7.2.7. Tlpu BBIABICHHM 3HaueHHil TEMIMEPaTYpPHBIX IMepeMelleHH? WM Harpysox anementoB OIIC,
OTJIMYAIOLIMXCA OT MPOEKTHBIX 3HAUYEHUH, NO/LKHA GhITh BLIAB/ICHA NMPHYKMHA NOABJICHUA OTKIOHCHHH H
TIPHHATHE MEPBI 10 €€ YCTPAHEHHIO, @ TAKXKE PEILCH BONPOC 0 HEOGXOJMMOCTH BBIIIOJIHEHHS PeryTHPOBKH
Harpy3oK yIpyTrHX 3JIEMEHTOB WIH H3MEPEHHUA YKIOHOB,

7.2.8. Ilpu BBHIABICHHHM HEIOMyCTUMOH ocTaToyHON aedopMamm wid aedopMalM [IOI3YyYECTH B
COOTBETCTBMU € TpeGoBanuamu [ 18] TpyGonpoBos fomkeH ObITh BEIBEACH M3 SKCILTYATAIMHK.

8. KoHrpoab TpyGonpoBOJOB BO BpeMsI JIUTEILHOTO 0CTAHOBA

8.1. KoHTposb 4 peryn1npoBka HarpyskH snementos OIIC

8.1.1. B x0n0AHOM COCTOSHHH TPYOONpOBOJa B COOTBETCTBHHU C [14] m3MepeHUs Harpyzok (BBICOT
npyxud) ynpyrux sneMeHToB OIIC NOJDKHBI BHINONHATECA He peXe OIHOTo pa3a B JBa roxa. Kpome
TOro, 3Ta ONepalMs HOJDKHA BHINOJNHATHCA Iepe]l BBEACHMEM TPYOONMpOBOAa B IKCIUTyaTalMIO W3
MOHTaXa, KanuTausHoro pemonrta, BTO, a Taioke mepea BbIBOJOM TpyGONpOBOJa B KalMTaJIbHBIM
PEMOHT.

8.1.2. PaboTsl N0 KOHTPOMIO M PperyiMpOBKE Harpy3ok ympyrux snemeHroB OIIC nomkHBI
MPOBOJATCA TAKKe:

- B Ciyyac OoOHapy>KCHHA NMPU3HAKOB CTOAHOYHOH KOPPO3MH, NOABJICHUA MMIPABIMYECKUX YAAPOB U
BHUOpaIMy, WM 3aMeJICHHA TEMIIOB MPOIPeBa OJAHOIO U3 ABYX NapauleNibHBIX TPYOOIPOBOJAOB Napa;

- npd 06Hapy)XeHHH HOBPEXICHH# CBapHBIX COeIMHCHHIA;

- TIPH MOBPEKAEHUAX TPYOONPOBOAa M CHCTEMBI KPETIEHH, MPHUBEXNINX K HCKaXEHHIO €ro OCH;

- TIpH W3MEHCHMH TIOJIOXKEHNA TPyOOIpPOBOAa OTHOCHTENHHO Pa3METKN COOTBETCTBYIOMMX COCTOSHMHA
Ha KOOPAMHATHBIX IUTACTHHAX WHAMKATOPOB TEMIIEPAaTypPHBIX NEpeMElleHMi, a TakKe NMpH M3MEHEHHH
Harpy3ok ympyrax snementoB OIIC B mpomecce 3KCIUIyaTaUHH WIM [OABICHHH 3a30POB MEXIY
ONOPHLIMH MOBEPXHOCTAMH CKOJIL3AIIHX ONOD;

- npu 3aMeHe Oonee 30% mMHBI yYacTka TpyOOIpoBoAa, 3aKIOYEHHOrO MEXHY HEMOABIDKHBIMU
OTIopaMH;

- PH OJHOBpeMEHHOM peMoHTe Goinee 20% cBapHBIX coeJUHEHHI TpY6GonpoBoAa napa;

- IPH PeKOHCTPYKLNY WIN H3MEHEHHHU TPAcChl TPYOOIPOROIA WIIH €70 OTBETBIICHHUIA;

- IpH yCTpaHeHHH 3aiieMinennii u HegoctaTkoB OIC;

- IPU KOPPEKTHPOBKE NPOSKTHBIX HAarpy30K;

- pH 06CJIeJOBaHHAX, LIEIbI0 KOTOPBIX ABJIAETCA MPOUICHHE CPOKa CIIyXObI TpyGOIpoBOAOB.

8.1.3. Ilpu nosBeHUH OTIIIOHEHUH B HAarpy3Kax ONOp IO CPaBHEHHIO ¢ pe3ysibTaTaMM Npeably X
o6cnenoBanuii HEOGXOAUMO MPOBECTH AHANH3 H YCTPAHUTh NPHIMHBI BOSHUKHOBEHUA OTKIIOHSHHI.
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8.1.4. PerynmpoBky Harpy3ok ympyrux snementoB OIIC HeoGXop¥MO BHINIONHATH C YYETOM
(dakTugeckodf Macchl ONHOTO MOTOHHOTO MeTpa TpPYObi, IOKPHITOrO TEIIOBOM M3ONALMeR. DToT
MoKasarellb HauboJiee TOYHO ONPEAENACTCA MYyTEM B3BCIUMBAHHA (HAKTHICCKOH TEILUIOBOH H3OIALMH M
pe3ynabTaTaMH pacuera MOFOHHOH Maccel TpyOBl, MUIA KOTOpoit ¢akTHyeckasd TONIMHHA CTCHKH H
HapYXHbIH [HamMeTp TpYGOonmpoBoAa NPHHUMAOTCA NO pe3yIbTaTaM BEIOGOPOIHBIX H3MEPCHHIA

8.1.5. OrmwioHeHne MHAMBHAYAIBHBIX M CYMMapHBIX Harpy3ok ympyrux osiemeHtoB OIIC ot
IPOCKTHBIX (WIHM PacYeTHBIX) 3Ha4YeHMM B paloueM COCTOAHMM He JOJDKHBI MpEBBINIATh 3HAYCHUH
YKa3aHHBIX B m.0. 7.2.5. B ciydae, eciM OTKIOHEHHe CYMMAapHOH Harpy3kd ynmpyrux snemento OIIC
NPEBLICHT YKa3aHHBIE NPEMENEI, JOJDKEH OBITH BHIMOIHEH aHAIM3 H KOPPEKTHPOBKA PACYETHBIX AAHHBIX
MO MOroHHOM Macce Tpy6onpoBoaa U M3MeHeHHe Harpy3ok aeMeHToB OIIC B COOTBETCTBMM ¢ HOBHIMH
PacYETHLIMH JAHHBIMH.

8.1.6. JlomyckaeTcs HE BRINIONHATL PETYNHPOBKY Harpy3kH ynpyrux asiemeHtoB OIIC, y KoTOpsIX
pasHMua (JAKTHMECKHMX M NPOEKTHBIX BBICOT NMPY)XKMH ¢ MakcMManbHOH ocamkoif 70 MM B paGoueM
COCTOSIHMM MEeHee 5 MM, a Ul MpY>KHH ¢ MaKCHMAIbHOH ocazakoit 140 MM - MeHee 10 MM.

Tpumevanus.
1. Tun ycranoBneHHpix B ympyrux anementax OIIC npyxsH onpenensercA COMOCTABICHHEM HapYXHOro
IHaMeTpa NpyTKa, BHEHIHErO AHAMETPa NPYAKHHB M YHC/Ia BUTKOB MPYXHH C MPOEKTHHIMH JAHHBIMH HIIH JAHHBIMH

COOTBETCTBYIOIMX HOpMaiicH. Jlns ynmpyruX omop NO/KHBI NPUMEHATHCA TONBKO NPYXKHHBI, COOTBETCTBYIOMHEC
CreLHalbHBIM HOPMAJIIM.

2. daxruyeckas BHICOTA TNPYXHUH JOJDKHA U3MCPATHCA B ABYX AHAMETPAIBHO NMPOTHBOMONOXHBIX TOUKAX MEXAY

TUIOCKOCTAMH OCHOBAHHM, MPHNEraloMUX K MPYXHHE, NPU 3TOM OCb M3MEPHTENBHON JHMHEHKM HOJKHA OBITH
NapajineTbHa OCH IPYKUHBL.

3. Harpy:k# npyXHHHBLIX ONOp H MNOABECOK, MMEIOWMX [PAAYUPOBOYHYIO IIKANYy HACPY3OK, JOIDKHBL
omnpeRenaThcas No 3Toi mkane. [IpH OTCYTCTBMM TIpaXyHPOBOYHBIX WKl HArpy3k# ynpyrux snemcnros OIIC
JIOMKHBI OTIPENIENATHCA PACUETHBIM IYTEM 10 TAPUPOBOYHBIM HIIH TAOTHIHEIM JAHHBIM.

8.1.7. Harpy3k Onop MHOCTOSHHOIO YCHIHA NPHHMMAIOTCA MO0 JAHHBIM 3aBOJACKOH HAcCTpOMKH,
0603HauYeHHBIM Ha MapKHpoBke. Kputepuem paboTocriocOGHOCTH ONOP HOCTOAHHOFO YCHIMA ABIAETCA
OTCYTCTBHE 3allleMJIEHMI{ WX NOIBIKHBIX 4YacTeff, a TaKkKe COOTBETCTBHE [IOJIOKEHHA YyKa3aTesd
NepeMeiCHUH MPOSKTHBIM OTMETKaM.

8.1.8. Hamiuue Harpy3ku Ha )KECTKHMX TATaX M CKONB3SAIIMX ONoOpax JOJDKHO KOHTPOJNHPOBATHCA 1O

OTCYTCTBHMIO CNIAGHHEI TAT M IO OTCYTCTBHIO 3a30pOB MEXIy CKOJB3AIMMH IIOBEPXHOCTAMH ONOp B
pabodeM M XOIOJHOM COCTOSHUAX.

8.2. U3mepenne u HcnpaBieHHe YKIOHOB

8.2.1. VKIOHBI FOPH3OHTANBHBIX YYACTKOB TpacC JOJDKHBI NPOBEPATHCA B MPOUECCE MPOBENCHHA
KanuTalbHLIX PEMOHTOB YHeproobopynosanmi. 1llar m3smMepeHns yKIOHOB He NOJDKEH NpeBHImarh 1.5-2
M, MTOCKONBKY NpH GonbieM IIare MOTYT GBITh NPOIYINEHH MECTHBIE MCKaXKEHHS IMPAMONHHEHHOCTH,
BO3HUKIIME B Hpollecce 3KCIUTyaTauMd TpyOompoBoja. TeXHOMOTMA HPOBEPKM H BOCCTAHOBICHHA
YKJIOHOB TpyGOIpOBOAOB OnmKcaHa B [14].

8.2.2. Ecrm nipu npoepke OyAyT oGHapyX€HBl YIaCTKK TPyOOIIPOBOa ¢ HELOCTATOYHBIM YKIOHOM,
IOMKHBL OBITh paspaboTaHbl ¥ pear30oBaHbl MEPHI 0 NPUBEIEHHIO CHCTEMbI YKJIOHOB TpyGompoBosa B
TIOJI0XKEHHe, OTBeYaroIee TpeGoBaHuAM .1, 4.2.3.

8.2.3. Tlpu o6HapyxeHWH Y4acTKOB TPYOONpOBOJAa C KOHTPYKIOHaMM («MeINKaMu KOHAEHcaTay),
JOIDKESH OHITH BBINOAHEH aHAMW3 YCNOBMi, P KOTOPHIX OHYM BOIHHMIUTH, pa3paGoTaHEl M IPUHATHI MEphI
10 NMPEAOTBPAICHHIO NMPOAO/DKCHHA HX yI‘JIyﬁﬂeHH}I, a TaKXxe, IpY HEBO3MOKHOCTH 3aMCHBI y4acTKa, -
Mepbl 110 OpraHH3alHH AOTIOJHUTELHOIO JpeHUPOBaHUA TpYGompoBoa.

8.3. KoHTpousib MeTaLl1a 3JIEMEHTOB TPy6ONpoBoAOB

8.3.1. KoHTpons MeTallla 5]€MEHTOB TPyOONPOBOAOB MOOMKEH OCYUIECTBIATHCH B XONOTHOM
COCTOSHMU BO BpeMs ILUIAHOBBIX OCTaHOBOB oGopynoBaHui. CpOKH M MeTOABI MPOBEACHHA KOHTpOJIA
MeTa/lla 3JEMEHTOB TpyOONpoBOa, a Takxke CPOKM NpPOBEICHHA 3aMepoB OCTaTodHON AedopMaimu
ycTaHaBIMBalOTCs TpeboBaHusaMH [18, 31, 32] u Apyrux neACTBYIOMUX HOPMATHBHBIX JOKYMEHTOB.

8.3.2. JlononruTenbHbie 0GBEMBI WIH NEPHOAWIHOCTh KOHTPOJSA 3JEMEHTOB TpYOONpPOBOKA MOIYT
OLITh Ha3HAYCHBbI MOCNE OOHAPYXEHHA OTKIOHEHWH OT HOPMATUBHEIX TPEOOBAHMA MO COCTOAHWIO
MeTaJUla K 3JIEMEHTOB prﬁonposona, A TaKkKe€ B COOTBCTCTBHH C MNPCAIMUCAHMAMH H YKas’aHHAMH
PocTtexHan3opa, a Takoke pacnopsXkeHHAMH 1o 3Heprocucreme wim TIC.
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8.3.3. [IloBeineHHble 00beMBl KOHTPONS HA3HAYAIOTCA MO JOCTIKEHHH YCTA@HOBJICHHOTO
(Ha3HaueHHOTr0) cpoKa cmyxGbt [33]. [nd TpyGonposoaos I xaTeropuu mapkoBslii pecype onpeaensiercs
THIIOPa3MEpPOM TPy, MaTepHAJIOM, M3 KOTOPOTO OHH M3TOTOBIIEHE!, PaJMyCOM KPHBU3HBI THGOB, a Tatoke
rapaMeTpaMH JKCILTyaTauud. IIpH OTCYTCTBMH [aHHBIX OO0 YCTAaHOBIEHHOM CpPOKe CHY>XOBI IUIA
Tpy6onposonoB 1-it rpymmsl II kaTeropuy UX CpoK €IyxObl ycTaHAaBIHBaeTcA PaBHbIM 150 ThIC. YacoB
(20 net), wia 2-i# rpymme: I kateropuu - 30 net [34].

8.3.4. KoHTpons 371eMeHTOB TpYOOIPOBOAOB MOXKET OBITH NpOBEIEH IO YCTAHOBIEHHOTO Cpoka. B
3TOM ClTy4ae OH JOJDKEH OCYIIECTBIAETCA 10 CIIELIMaNbHO paspaboTaHHOM mporpamMmMe.

8.3.5. KOHTpOnb MOHTaXHBIX WIH DEMOHTHBIX CBapHBIX COEAMHEHMIi TPYyOONPOBOZOB JOIKEH
BBINIOJIHATECA B MPOLIECCe TEKYLIETo PEMOHTa: B MpeAenax MapKoBOro pecypca no nporpamme [18] u 3a
€To TpenenaMH - 1o mporpamme [33].

8.3.6. Pemenue o momycke TpyOONpOBOJOB K IKCILTyaTallMM B mpenenax MapKoBOro pecypca
NpUHUMaeTCs TEXHUIeCKuM pykoBoauteneM TOC.

8.3.7. BO3MOKHOCTb 3KCILTyaTallll OTBETCTBEHHBIX 3IEMEHTOB M AeTaneil Tpy6onpoBoaoB (rubos,
CBApHBIX COENMHEHMH TPOMHWKOB) IIPH HEYHOBJIETBODUTENLHBIX pe3ynbTaTaX HEpa3pyIIalomero
KOHTPONS W UCCNEIOBAHUA COCTOARMSA METAILIA ONPE/ICNASTCA OPraHU3aUAMMU, HMEIOIUMH (IPABOBLIE U
TEXHMYECKHE OCHOBAHHA /U1 NPOBENEHHA Takux paloT, BKIOYaA HaINIHE KBATH(HIUPOBaHHOTO
TMIEPCOHAJIa M HAY9HO-TEXHWYESCKOT0 OCHAIEHHA.

8.3.8. Bo03MOXHOCTb JalbHelmed OKCIUTyaTalldd OTBETCTBEHHBIX JJIEMEHTOB M AeTalCH
TpY6ONpPOBOIOB NOCHE BEIpabOTKY UMM NIAPKOBOTO pecypca olpeesiseTca B COOTBETCTBHH ¢ [33].

8.4. Texnnueckoe 0CBHAETENILCTBOBaHAE TPyGoNpoBoaa

8.4.1. Ilepen IMyckoM B IKCIUTyaTalMiO BHOBb CMOHTHPOBaHHOIO TpyGompoBoIa, MOCIE PEMOHTA
TpYOOIIpOBOJa, CBA3aHHOTO CO CBapKoif, a Takke IpH HycKe TpyOOIpoBoja 1ocie ero HaxoXICHWA B
COCTOSHMH KOHCEpBAllMM CBhIME JABYX JNET B COOTBETCTBHH C [1] mpoBoAMTICA €ro rTexHHIecKoe
OCBHIETENILCTBOBaHHE, KOTOPOE BKIIFOYAET B ceb4:

- Hapy>KHbI# OCMOTD;

-

T'H pomxHO NPOBOAMTECA 10 MPOTPaMMe, YTBEPXKACHHOM TexHuIecKknM pykosoauteneM TIC.

8.4.2. TexHHYECKOE OCBMIETEIBCTBOBAHME B BHJEC HApYXKHOTO OCMOTpPa TPYGOIPOBOAa JOJDKHO
[POBOJMTECS TAKXKE HE Pexe OJHOTo pasa B TPH rojia.

8.4.3. ' Tpy6omnpoBoaa JONXHO MPOM3BOAUTECA BOJOM ¢ TeMIepaTypoii He Hibke +5°C H He BhIme
+40°C mpH MONOXHUTENLHOH TeMIepaType OKpyXawouiero Bosayxa. ['M mnpoBoaurca npoOHBIM
JaBJICHUEM, paBHBIM 1,25 o1 pabouero naenenus, Ho He Menee 0.2 MITa.

8.4.4. B cooterctBuy ¢ [1] monx mpo6HbIM JaBiaeHHEM TPyGONMPOBOA JOJDKEH BEIIEPKUBATHCA HE
menee 10 MHHYT, Mocie 4Yero jaBieHHE JODKHO OBITH CHIDKEHO A0 pabodero ¥ NMpomu3BefieH OCMOTP
Tpy6ompoBona. [fapneHue Bo Bpems I'H JOIKHO KOHTPONMPOBATHCA ABYMS MaHOMETpaMH OAHOTO THIA,
O/IMHAKOBBIX IPENIEIIOB M3MEPEHHA, EHBI AeJIEHHA H KJ1acCa TOYHOCTH.

8.4.5. Tpy6ompoBOA U €r0 NEMEHTHI CHHTAIOTCA BBIACPKABIIMMH THIPABINIECKOE UCIILITAHHE, €CIIH
BO BPE€Ms HCIBITAHUA HE 00OHAPYKEHO: TEUH, OTEHHUA B CBAPHBIX COCAWHEHUIX H B OCHOBHOM MeTalie,
BHIUMBIX OCTATOYHEIX AeOopMamni, TpEeIIMH HiIH MPHU3HAKOB Pa3phiBa.

8.4.6. Oxcmutyarauus TpySonpoBoa, He BHEPKaBIIero MCIBITAHHA, 3aMpeaeTCs.

8.4.7. Tlpn mposemesun 'l OTHENBHBIX 3J1€MEHTOB TEXHOJNOTHYECKOM CXEMBI HEOOXOMHMMO C
MOMOIIBIO APEHAKHELIX THHUN yOeIUTHCA B IULIOTHOCTH OTKIIOYAIOIIEH apMaTyphl TPYOOIpPOBO/IOB.

8.5. McabiTanus apMaTyphl

8.5.1. ApMaTypa, OTpPEMOHTHpPOBaHHas B YCJIOBHAX MAacTepckod, AOMKHA OBITH HCMBITAHA Ha
FEPMETHYHOCTD 3aTBOpA, CAIbHUKOBBIX, CHIbGOHHEIX H (MIAaHIEBLIX YIUIOTHeHWI HABICHHEM, PAaBHBIM
1,25 ot pabouero.

8.5.2. ApMaTypa, oTpeMOHTHpoBaHHas 6e3 BhIpezKH U3 Tpy6onpoBoxa, XOJDKHA GHITL HCIBITAHA Ha
IWIOTHOCTb pabouiM AaBeHUEM Cpelbl MPU MycKe 0GOpYNOBAHUS.

8.5.3. DyHKIMOHMPOBAaHHE NPHBOJOB apMaTypsl HAOIDKHO MNPOBEPATHCA ¢ COGIIOZEHHEM NPaBHII
TEXHUKHM G€30MacHOCTH Ha OTKIIOYEHHOM TpyGONpoBome B mpoLiecce PEMOHTa, a Takke Iepel
BKIIOYEeHHEM TpyGOmpoBoja B pafoTy. PesynsTaTsl MPOBEPOK JODKHbI 3aHOCHTECA B CHCLHAILHBIH
KypHaL

8.6. Conep:xanue TpyGonpoBoxa

8.6.1. Tpy6omnpoBosel U apMaTypa, a Takke MOAXOAbl K HUM JAODKHBI COAEpXaThcs B YHCTOTE. Jna
ynobcTBa 0OCTYyXHBaHMA apMaTyphl, PacXOZOMEpHBIX ycTpoiicTB, anemeHToB OIIC u ykazareneii
TEMIEPaTYPHLIX NMEpEMENICHHH K HUM JOMKHBI GbiTh YCTPOEHBI CTAIMOHAPHbIE JIECTHHITH! U [UIOHIAKA
00CITyKHBaHMA.
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8.6.2. Tlo Tpacce TpyGompoBOoia He NOMKHO OBITH MOCTOPOHHHX METAILIOKOHCTPYKIWMiA. [Ipoxoms,
NipeaHasHaYenHble JUA OGCIyXHBAHHS TPYGONPOBOAOR, HODKHL GBITH CBoGONHBIMA. IIpy Nposenennn
Kaxkux-m6o paGoT BONMM3M TPYGONPOBOAA NOIKHO ObITH HCKMIOYEHO NOsABICHME 3AmEMIEHHI 33 cdYeT
YCTAHOBKH BPeMEHHBIX JIECOB, 60K, NOACTABOK, MOAMOPOK U T.M.

8.6.3. Ha apmatype m TpyGompoBofax HOMKHO OBITh OPraHM3OBaHO pErylspHOE OGHOBJICHWE
Hajmmced U Tabmiruek.

8.6.4. Bce Tpy6ONpoBOMIEI, MOBEPXHOCTh TEILIOBOM M3OMSLMH KOTOPHIX HE HUMEET METAUIMYEeCKOM

oOmmBKH, HODKHB ObITE OkpameHbl. Okpacka TPyGONpDOBOLOB M HAINMCH HA HHX NOJDKHEI
NPOM3BOIUTRCSA B COOTBETCTBHH ¢ [35].

9. IlpoTHBoaBapuiiHble yKa3aHHA

9.1. IMopanok AeHCTBHIA IEpCOHANA B ABapMIHBIX CUTYaIMAX JOJDKEH ObITh NIPEIyCMOTPEH B MECTHBIX
[IPOM3BOACTBEHHBIX HHCTPYKIMAX M OTPaGoTaH HAa MPOTHBOABapHHHBIX TPEHUPOBKAX.

9.2, Ilpn nUKBMAALMHA aBapUHHEIX CHTyaluii MEpCOHan 00s3aH PYKOBOACTBOBATHCA MPHHIMIIAMH,
H3NOKEHHBIMH HIDKE B IPHOPHTETHOM NOPAIKE:

- o6ecriedeHne 6€30MacHOCTH OEi;

- COXpaHEHHE LieJIOCTHOCTH 0060pyI0BaHus;

- oBecnieaeHne noTpebUTeNeH TEIOBOH H SNEKTPUIECKOH SHEprHei.

9.3. Tpy6ompoBoz HODKEH OLITE HEMENJICHHO OTK/IOYEH NPH PasphiBe JIIOGOTO M3 €ro 3J1EMEHTOB, a
TaKXe Np¥ BO3HMKHOBCHHH B HPOLECCEe OJKCILIyaTalMM TMAPABIMYECKHX YAapoB KM BHe3alHoN
BHOpaLHy.

9.4, Ilpn paspeiBe IJIEMEHTOB TPyOONpOBONA IEPCOHAN HODKEH NEHCTROBATH B COOTBETCTBHH C
TIPOM3BOJCTBEHHON HHCTPYKIMEH M HABBIKAMH, IOJNyYeHHBIMH Ha NPOTHBOABAPHHHBIX TPCHHPOBKAX.
ITpu 3ToM Heo6xoauMo:

- OTKJIIOUHUTH OBPEXKICHHLIN YIACTOK TyTeM 3aKpHITHSA €ro 3alopHOi apMaTyphI;

- y6eIUTECA B IVTOTHOCTH OTKIIOYAIOMIeH apMaTyphl;

- OCTaHOBHTH 060PYOBAHKE, CBA3aHHOE C MOBPEKACHHBIM YIaCTKOM;

- OTKpBITh Ha NOBPEXKAEHHOM YJacTKe BO3AYNIHUKH U APECHAKHBIC JIMHUM;

- OTKPBITh BCE OKHA U JIBEPY B 30HE 3aNapHBaHNA M BIIFOYUTH NPUTOYHO-BHITAXKHYIO BEHTHIAIMIO.

9.5. Tlpu BHIMBNEHMM NpPOMYCKa Mapa WIH BOABI 9epe3 CANbHUKH WM (QJaHOEBBle COeNHHEHNA,
CBHIIEH, TPEIMH B [IMTaTENbHEIX TpYGONpOBOKAX M INIaBHBIX TPYOOMPOBOJAX, a Takke B MX apMaTtype,
aBapUHHEIA yJacTOK MOJDKEH ObiTh OTKMIOYEH. Ecnu mpu OTKHOYEHHH Tpy6GOnmpoBoia HEBO3MOXHO
Pe3epBHPOBATh ABAPHHHBIN yIacTOK, TO 0G0pYAOBaHHE, CBI3AHHOE C HHM, JIOJDKHO ObITH OCTAHOBJIEHO.

9.6. Ilpu o6HapyxeHnM NospexaeHnit aneMento OIIC, 3amemnenuii, HEMPOEKTHHIX NMepeMemeHui
H3-3a HapyIICHHd YCIOBMA CaMOKOMIICHCAIlHH TEMICPaTypHBIX PpAacHIHpEeHHH oOcTyKHBaIOIHI
nepcoHan 00A3aH OLEHMTL CHTYalMiO, M €CNH BEUIBJICHHBIA AedeKT NpencTaBifeT OMAacHOCTh WA
06CTy)KHBAIOIIETO IEPCOHANA HITH 060pYI0BaHMA, HPHHATH MEPHL, yKazaHHbI€ B L1 10.5. B npoTHBHOM

Cifydae BpeMf OTK/IOYeHHe TpyGompoBoxaa A NPOBEACHHA PEMOHTA ONPEHNENAETCA TEXHUYECKHM
pykopogutenem TIC.

10. Texuuka GezonacHoCTH

10.1. TIpu skcruryaramum TpyGONMpPOBOMOR M YCTPAHEHHS PHCKa BO3IHMKHOBEHHA HECYACTHBIX
CifydaeB JO/DKHbI CTPOro cOOMIONAaThCA NMpaBHIa TEXHMKH GesomacHOCTH Mo paGoTe ¢ apMaTypoii, B
9aCTHOCTH:

- He JOIYCKAaeTCss NPUMEHATH Pe3KHX BO3NCHCTBHI HA WITYPBal YIPABRICHU PydHOH apMaTyphl pu
ee 00TMKKe, T.K. 9TO MOXET NMPUBECTH K €ro MOJIOMKE, BMATHHAM WIMA 33JMpaM Ha YIUIOTHUTENBHBIX
TIOBEPXHOCTAX 3aTBOPA;

- COCTOfAHME PYYHOH apMaTyphl NOJKHO TO3BONATD OTKPHIBATh M 3aKphIBaTh €€ HOPMAILHBIM
YCHJIHEM OJHOTO HejioBeKa; MpUMEHEHHe NOMONHHUTENBHbIX PHIYAroB JUIA TUX LeNel He AOMycKaercs,
TIOCKOJIBKY 3TO MOXKET BBI3BaTh MOBPEKACHHE YIUIOTHHTENBHBIX NOBEPXHOCTEH, 3aTHUPEI, CMATHE pe3b0bI
IMOMHAEEH H BTYJIKH, JehopMaiLio MTOKA ¥ NOBPEXKAEHHE PeoyKTopa;

- cnefyeT coGmoaaTh 0cOo0YI0O OCTOPOKHOCTD MPH ONEPALMAX C apMaTypoli B ¢1a60 OCBEMIEHHBIX U
TPYAHO AOCTYNHBIX MECTAX;

- €CJIM TPH OCMOTpE SIEMEHTOB apMaTyphi BHIABNIECHBI AedekTHl, criocoOHBIE BHI3BATh HapymIEHHE
IUTOTHOCTH, ClieAyeT MPEKpATUTh ONEPaLH ¢ apMaTYpoH A0 €€ 3aMEHbI.
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- BCE ONepaLMy C apMaTypOH, MMelolell pydHoe YNpaBlieHHe NOJDKHBI BEILOJNHATHCA B 3ALHTHBIX
PYKaBHIaxX-

- mepcoHaj, BEAYIIMi NPOXYBKY 3acCOPHBLIEroCs INTylepa, JOJDKEH HAXOMWTHCA HA CTOPOHE,
MPOTHBOTIONIOXXHOM BBIXOAY APEHAXa KM napa.

10.2. ITpu OTKpBHITHY KM 3aKPHITHH apMaTypHI ClieIyeT:

- HAXOINHTHCS B CTOPOHE OT ABHXKYIUErocA WIM BPALIAIOMIETOCs HIMMHAENs (IITOKA), TaK KaK B 3TOT
MOMEHT BO3MOKHO BbIOMBaHHE CATbHHKA,

- HAXOJUTCA B CTOPOHE OT (PIaHLIEBBIX COEIMHEHMUIA;

- NPH TNepeBoAe 3aIBIKKHM HAa NMCTAHIHMOHHOE YNpAaBICHHE CIENyeT HCKIOYUTh BO3MOXXHOCTh
MONaaHNA KOHEYHOCTEH, ONEXABI H T.1. B MTYPBAI.

10.3. O6xomb1 1 OCMOTPHI 000PYIOBAHHA HODKHBI POH3BOAUTECH TOJNBKO C Pa3pelICHHs JEXKYPHOTO
MepcoHaa, BEAYLHIETO PEXHM 000pyIOBaHHA.

10.4. 3anpemiaerca HaxoxUThCA Ge3 APOH3BOACTBEHHON HEOOXOMMMOCTH Ha IUIOINAfIKaxX arperaros,
BOJM3H JIOKOB, JIa30B, BONOYKA3aTENbHBIX CTEKON, a TAalkke OKOJIO 3amOpHOMH, peryjaupyomei u
MpEeNOXPaHUTENLHONH apMaTyphl M (MaHLUEBBIX COEMHHEHMH TpyOGONpOBOAOB, HAXOMAIMAXCA IOA
JABIICHAEM.

10.5. Ilpu mycke, OTKIMOYEHHH, HCTLITAHHAX OGOpYIOBaHMA W TPyOONpOBOAOB BONIM3UM HHX
Ppa3pemaeTca HaXOJUTLCS TONBKO NEPCOHATY, HeMOCPEACTBEHHO BHINONHAIOMEMY 3TH PaboThI.

10.6. Ipn mopimeHny AaslieHns B ycnosuAX ['H 1o mpoGHOro 3HaYeHMs 3alpelnaeTca HaXOXICHHE
Ha ofopynoBanuu obcayxuBatollero mnepcoHana. OCMaTpHBaTL CBapHble IUBbI HCIBITHIBAEMBIX
Tpy6ompoBooB H O0OpYAOBaHHA pa3pellacTCd TONHKO MOCAEe CHIDKEHHA MNPOGHOro MAaBICHHA 10
pabodero 3Ha49€HNA.

10.7. Ilpn onpo6oBaHnM M mporpese TpyOONPOBOJOB Mapa M BOMBI MOATSDKKY OGONTOB ¢hIaHLIEBBIX
COEMHEHMIH Cile{yeT MPOW3BOAUTD IIPU U3GHITOYHOM AaBiieHUH He Boimie 0,5 MITa (5 KI‘C/CMz).

10.8. Jina ycTpaHeHHA TeUM uepe3 pe3bby, CoeAHHUTENbHbIE IITYLEPhl KOHTPOJIbHO-U3MEPHTENBHOM
anmnaparyphl cleayeT NOATATHBATh TOJNIBKO FAeYHEIMH KIFOYaMHU, pa3Mep KOTOPHIX COOTBETCTBYET IPaHiM
TIOATATHBAaEMEIX 3/IeMeHTOB. IIpH 3TOoM JaBiieHVe cpefbl B HMIMYILCHBIX JIMHUAX He NOJDKHO MpEBHIIIAThH
0,3 MIla (3 krc/cM?). TIpuMeHeHHe U 3THX LieNell APYTHX KModel, a Taoke YUTHHAOMMX PhIYaroB
3anpergaeTcs.

Ilepen noATArMBaHMEM CHEAYeT MPOBEPHTh COCTOAHME BHAMMOK 9acTH pe3bObl, 0COGEHHO Ha
WITYLEepaX BO3XYIIHUKOB.

Ilpu noATArMBaHNM pe3bGOBOro COENHHEHHA pabouyMit HODKEH pacnonaraThCs C MPOTHBOIONOXKHOM
CTOPOHEI OT BO3MOXHOT'O BLIOpOCA CTPYH BOJLI HIIH Napa MpH CPhIBE Pe3bObI.

10.9. I'py3sl phI4aXKHbIX PEXOXPAHUTENBHBIX KIANAHOB AO/KHEI OBITH HAIEXKHO 3aKPEIUIEHE!, YTOOBI
HCKIIOYaach BO3MOXXHOCTh MX CaMONPOM3BOJILHOTO NEepeMEmEeHMA.

10.10. 3ampemiaercd 3aKIMHHBATh NpeJOXpPaHUTENbHBIE KIANAHHI KOTIOB M TPYGOMPOBONOB MIM
YBEIMMUBATh HAXXATHE HA TAPEJKH KJIANAHOB ITyTeM YBEIHUEHHs MacChl Ipy3a WIH KaKUM-JH00 OpyruM
crioco6oM.

11. KoHcepBauus o6opyaoBaHHs H NOAKAIOUEHHBIX K HeMy TpyGonpoBoaoB

Bo BpeMst MPOIOILKUTENBHBIX OCTAHOBOB B 060pYIOBaHHH M IOAKIIOYEHHBIX K HEMY TPYOOMpoBoAax
UAYT IPOLIECCHl OKHCIICHHs BHYTPEHHEH NOBEPXHOCTH TpyO, KOTOpbie B YCHOBHAX OSKCILTyaTalMH
KOHTAKTHPYIOT C 1€a3pUPOBAHHON 00€CCONIEHHOH BOAOM, BlIaXKHBIM WIIH MEpErpeThiM NnapoM. MexaHusm
M CKOpPOCTh MNpOTeKaHWsA aTrMocepHOH (CTOSHOYHOM) KOPPO3MH 3aBUCAT OT YBJI@KHEHHOCTH
MOBEPXHOCTH MeTamna. Jlng craneii, HaxoAfHIMXCA B arMocdepe YHCTOrO BO3MyXa, KPUTHYECKOH
BEJIMYHHON OTHOCHTENbHO# BIaO)XHOCTH ABIAETCA 60%. ITpH OTHOCHTENBHOM BAXKHOCTH BO3XyXxa Gonee
60% mpOMCXOQUT pe3koe YBeNUYeHHWe CKOpOCTH atMmocdepHoi kopposuH. IIpH OTHOCHTENBHOM
BIaXXHOCTH 60-100 %, CKOPOCTE MPOTEKAHHA KOPPO3HOHHBIX MPOLECCOB B CTAJIAX, B 100-2000 pa3 Beilne,
4yeM IpH 3HaueHuAX BraxHoct 30-40%.

KoHcepBauua (3ammMTa NMOBEPXHOCTHOTO CJIOA MeTallla OT BHEIIHMX BO3JeiCTBHIf) oOecrneuuBaeT
COXPaHHOCTh OGOpYIOBaHMA M TPyGONMPOBOJAOB, COKpallaeT 3aTpaThl HA PEMOHT, BOCCTaHOBICHHE M-
nojyiepXKaHHe  TEXHUKO-3KOHOMMYECKHMX TOKasaTeNed  TeroBeIX  IeKTpocTaHumif. Crnoco6bl
KOHCEPBallMH pernameHTHpylorcs [36].

Pa3nugaroT Cyxyio U BIaXHYIO KOHCEPBallHIO, 2 TAIOKe NApOBOJOKHMCIIOPOIHYIO 00paboTKy.

nyan KOHCCpBaIUA MPOU3BOJAUTCA NOAOrpeThIM BO3XyXOM, OCYIICHHBIM BO3XYyXOM,
HHIAGHPOBaHHBIM BO3J(YXOM, a30TOM, ra3006pasHbIM aMMHAKOM.
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BraxHad KOHCEpBaUMA TNPOM3BOAHTCA JECadPHPOBAHHON BOXOM C MONIEPXKAaHUEM H3GHITOTHOTO
OaBIC€HMA, TIHIPa3MHHO-aMMHAYHBIM pPAacTROPOM, PpAacTBOPOM aMMMAaKa, HMTPUTHO-aMMUAYHBIM
pacTBOpOM, aMMHAYHEIM pacTBOpoM TPWIOHa b, KOHTakTHEIMH HHTHOHTOpamu (M-1, MCJIA)
oktanemwiaMaHoM (OA).

Kaxpiil #3 OpeACTABNCHHBIX BHILE BUAOR KOHCEPBALMM UMEET CBOM JOCTOMHCTBA, HEHOCTATKM K
0COGEHHOCTH NPUMEHEHHA.

IIpH BHIMONHEHHH Ha NEKTPOCTAHIMAX KOHCEPBALMH TEM WM HHBIM CrIoco60oM (IIPH CPOKE OCTAHOBA
30 gueit u Gosnee), ee KAYECTBO NOIKHO KOHTPOJNMPOBATHCA B COOTBETCTBHMH CO CIELMANbHOM paGouel
MporpaMMoit.

Takad mporpaMMma JO/DKHAa COCTaBIATECA XHMCIyk60# TOC. KoHTponb kagecTsa KOHCEpBALMM
TIPOM3BOJHTCA TIO JAHHBIM XMMHIECKUX aHAH30B.

Cnoco6 xoHCepBalMM BBIGMpaeTcd ¢ Y4eTOM OCOGEHHOCTeH 3JEKTPOCTAHLUMA M 0CoGeHHOCTel
obopynoBanud. Ha oxHolt anekTpocTaniy Ha pasHoM 06OpYIOBAHMY MOTYT KCHIONL3OBATECA HECKOMLKO
Pa3NHIHBIX CIOCO60B KoHcepBaluH. ITpu BEIGOpe KOHKPETHOTO COoco6a BO BHUMAHKME PUHUMAIOTCS:

- HCNONB3YEMBIHi BOIHBIN PEXKUM;

- Hamare Ha TOC cxeM KOHCEpBALMM H BO3MOXHOCTH BHIOMHEHUS KOHCEPBALMM COOCTBEHHBIMH
CIIaMH;

~ BO3MOXXHOCTB cOpoca U Helfrpanusaluy 0TpaboTaHHBIX KOHCEPBUPYIOLIUX PAacTBOPOB;

- HPOJOIDKHTENBHOCTE OCTAHOBA,;

- HeoOxoaUMOCTE BBOAA 060PYIOBAHUA B IKCIUTYaTAINMO, Ge3 3aTpaT BpeMeHU Ha OTMBIBKY.

Hmwxe onMCHIBAIOTCA HECKONBKO HauboJiee pacrlpoOCTPaHEHHBIX BHMIOB CYXOH M  BIIAXHOMU
KOHCEpBaIMH.

11.1. Cyxast KoHcepBauns

11.1.1. Bonee 65 % ocTaHOBOB O(OpYNOBaHWA B PE3CPB WIH PEMOHT MMEIOT CPOK OCTaHOBA HeE
npessimaromui 30 cyrok. B 3ToM ciydae Haubonee 4acTO HCIONB3yeTcs TaK HA3bIBAeMbIM «CyXoit
OCTaHOB» - JUIMTENIBHOE MOJJEPKAHHE BBICOKOH TEMIEPaTyphl B MAPOBOASHOM TpaKTe KOTIA U
naponpoBofax. Cyxoif OCTaHOB SBIAETCA 3aKIIOYUTENBHLIM 3TAlOM OCTaHOBAa OGopymoBanus. OH He
TpeOyeT NOMONHMTEBHEIX 3aTpaT Kak NpH CaMOM OCTaHOBE, TAaK M MPH BKIOYEHHH KOTIa B pabory
TIOCJIE OCTaHoBa.

11.1.2. KoHcepBalMH OCyIIEHHBIM BO3LYXOM [37] npuMeHseTcs, IIaBHBIM 06pa3oM, MPH IIHTEbHBIX
OCT2HOBKax 060pYNOBaHH, a TAKKE B 3UMHEE BpEMAL.

TIpu KoHcepBaLMH OCYIIEHHBIM BO3XYXOM Haubonee menecooGpasHoil ABNAETCA 3aMKHYTas cXeMa:
o6opynoBaHue - OCYIKTENL - KOMIPECCOp - pecuBep - o6opynoBanHe. B 3ToM ciyuae Bce 3E€MEHTHI
0o0opyJ0oBaHUS C TMOMOMBIO IMITATHOM apMATYphl M BPEMEHHBIX TPYGOMPOBRONOB QOBLENMHAIOTCH B
3aMKHYTBIH KOHTYp M IPOAYBAIOTCA BO3AYXOOCYIUMTENbHOH yCTaHOBKOH BiimoueHHOU B cxeMy. Ilepen
TIPOBEACHMEM KOHCEpBAaLMi OCYHICHHBIM BO3XYXOM HOCJE OCTaHOBa, 0GOPYyHOBaHHE W TPYyOCONpOBOIbE
JOJKHBI OBITh JPEHUPOBAHBI, A TAK)XKe HCKIIOYEH NMPOMYCK Cpelbl Yepe3 OTKIIOYAIOINYIO apMaTypy co
CTOPOHBI PabOTAIOMEr0 060pY IOBAHHA.

11.1.3. Cyxad xoHCepBaUMA C NPUMEHEHHEM HHEPTHBIX Ia3oB TPeGyeT 3alONHEHHA M 3aKyNOPKH
TpyGonpoBoga. Ilpu ee peammaily TpefyeTcs CnelHaibHOe 0GOpYyNOBaHHE: €MKOCTH C HHEPTHBIM
ra3oM, pEryjATOpel JaBICHHA M NPHCOCAMHUTENbHBIE TPYOOMPOBOABI, a TAaKkKe MPEXbABISIOTCA
MOBbIINEHHBIE TPeGOBaHHA K IUIOTHOCTH OTKIIOYAIONIEH apMaTyphl H CyXOCTH BHYTPCHHEH MOBEPXHOCTH
obopynosanus. TpyOonpoBOAB! € HANKYNEM KOHTPYKIOHOB ¥ HE APCHMPYEMEIMHE 30HAMH He MOTYT OBITH
MOABEPTHYTHI 5TOMY BUAY KOHCEPBALHH.

11.2. BnakHasi KOHCepBalHs

ITpu ocranoBax Ha cpok oT 30 J0 60 CyTOK NMPUMEHAIOTCA TMAPa3UHHBIE, THAPa3HHHO-AMMHAgdHbIC,
TpWIOHHBIE WIH (ochaTHO-aMMHAUHbIe METOIbl KOHCEPBALMH, KOTOpbIE COBMEINAIOTCA C CYXHM
OCTaHOBOM KOTJIa.

11.2.1. ITpu ocTaHOBaX SHEPreTHYECKOro 000pYIOBaHUA B IIUTENbHEI PEMOHT WIH pe3epB Ha CPOK
Gonee 60 cyTok (HampuMep, Ha JieTHu nepuod) ucnonbsyerca oxragemmwiaMus (OJJA) ¥ KOHTaKTHBIE
uHruburopsl (M-1, MCIIA).

OJIA 3T0 BOCKOOOpa3HOE BEMIECTBO, KOTOPOE CO3JaeT Ha BHYTPEHHEH ITOBEPXHOCTH 3JIEMEHTOB
oGopynosaHud ruapodoOHbIf cnoi, MPenATCTBYIOMMUIA NOCTYIUIEHUIO BJlard M KHCJIOpoJa K METaLTy, U
TeM caMbIM TpexoTBpamaeT kopposwo. ITpumenenwe OJIA TpeGyeT NHOArOTOBHUTENBHBIX PaboT Ha
OCT2aHOBIICHROM 0GOPY/OBAaHHH, OITOMY JO KOHCEPBALMM MOXKET MPOKHTH HECKONBKO JHEH, B TeueHHe
KOTOpBIX OHO He Gyner HajgexHo 3amuiueHo. [IpmveHeHue OJTA Tpebyer HOMONHHTENHHOH PACTONKH
KOTNa 1A BBIIOJMHEHW KOHCEPBAlMHM, ONepali MO pacKoHcepBalimM (OTMBbIiBKH). IIpy KoHCEpBAUMH
OJIA A1 NpSMOTOYHBIX KOTJIOB HEO6X0AUMO HCKIIOYUTH ero nonafanue B BOY.
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11.2.2. KoHrtakTHele HHTHOUTOpEI, Taxke Kak OJIA, cO3JaI0T HAa IOBEPXHOCTH MeTalia
runpodoCHYIO IUIEHKY, KOTOpas COXPaHsAeTcs W MOCNe CiHBa KOHCEpBHpYIOEro pacteopa. OHH MOTyT
HCII0/Ib30BaTLCA MPH MeHbIIEH TeMmeparype, yeM OJIA, NO3TOMY AjlA HHX HE HyXHO AOHONHHTEIBHOH
PacTOIKH KOTJIA.

11.2.3. B cirydae BnakHOi KOHCEPBAIMHA AEa3pHPOBAHHOH BONOH K 3TOM BOJE NPEABABIAIOTCA TAKHE
xe TpeGOBaHHA IO CONCCONSPKAHUIO ¥ COACPIKAHHIO KHCJIOPOJA, KaK M K IHTATENLHOH BOIE KOTJIOB.
O1H TpeOoBaHMA 0GBIMHO IIPEICTABJICHBI B MECTHRIX HHCTPYKUMAX MO IKCIUTYaTAIlMH KOTJOB.

JUiA neaspauyi B Xxumudecku oOecCONCHHYI0 BOHY BBOIATCS XHMHUYECKHE BEIIECTBA-IIOIJIOTHUTEH
kucnopona. ITornoturenu kucnopofa paborator HauGonee 3(ekTHBHO IDH TeMiieparype BOAbI HE
MeHee 60°C. 3mMoii, i BIAXHOM KOHCepBALMM A€a’pHPOBAHHOH BOJOW MOXeT moTpeGoBaThCA ee
TpedBapUTEIbHbIA HOAOTPEB.

IpimeHeHne 1A BlaKHOW KOHCepBallMH XHMHYECKHX BeliecTB OOBLIYHO TpeOYIOT pemeHHA
BOIPOCOB yTHJIM3ALMH OTPaGOTaHHOTO KOHCEPBAHTA.

11.3. [IapoBoaokucaopoaHas o6paGoTia

IMapoBonokucnopoanas o6paGoTka oGopynoBannsa M TpyGompoBonos [38] mpoBomdTCA B pexumMe
PacTONKY MpH OTKIIOYeHHOHM TypOuHe U cOpoce paboueii cpebl B atMochepy, UHPKyIAMOHHbIH KaHaT
WK KoHneHcatop. JInd peanusaiu 3Toro cmoco6a KOHCEpBaLMM HEOOXOAHMM 3amac KHCIOpoJa M
o6ecconeHHoMH BOMIBI.

ITocne MapoBOIOKKUCIOPOAHOH 0OpabOTKH KOTeNl MOXKET GbITH OCTAHOBJIEH B pe3epB (PEMOHT) WIH
IMylleH B OKCIUTyaTauuo. JIOMOJHUTEIBHBIX MEPONPUATHH IO pAcKOHCEpBaUMHM 00OpYIOBaHHA HE
tpebyerca. JUns IpoBeneHW NapOBOXOKUCIOpOAHOH 06paGoTku TpeGyIoTCs HOATOTOBHTE/bHBIC
ollepalii ¥ MOHTaXKHEIe paGoTH Ha OCTAHOBJICHHOM KOTJIE (IIOATOTOBKA CXEMbl JO3HPOBKH KHCJIOPOIA,
aHAIM3 COCTOSHUA NOBEPXHOCTEH HarpeBa W T.1.), a Talkoke NONOJHHUTENbHAd pacToNka KOTiIa MIA
BBITIOTHEHHUA KOHCEPBALIUH.

12. Yka3aHus N0 COCTABJICHHIO IPON3BOCTBEHHBIX HHCTPYKLHIA

12.1. TlpousBoACTBeHHAas HHCTPYKUMA MO 3KCIUlyaTauuM TpyGompoBoia paspabaTeiBaloTcs Ha
OCHOBaHMH HHCTPYKLMI 3aBOJOB-H3rOTOBUTENCH OOGOpYHAOBaHMA, C Y4eTOM TpeGOBaHHH HAacTOAIMICTO
PyxosomctBa, [1, 8, 9] W ApyrHX HOPMATHBHEIX JOKYMEHTOB MO 6€30MacHOH SKCIUTyaTaLlHH
Tpy6ONPOBOAOB.

12.2. B npou3BOACTBEHHOM HHCTPYKLHH IO KCIUTyaTalUH TPYOOIpPOBOAA HOIKHLI ObITh OTPaXKEHBI
KOHKDETHOE COJEpKaHHe onepaluii, BHIMONHAEMBIX C TpyOOmpoBOJAMM, B IOCJIEAOBATENLHOCTH,
OTBEYAIOMIEH YCIOBHAM HaJEKHOM, 10IroBedHOMH H Ge30MacHol SKCIUTyaTalu.

12.3. UHCTpyKLIMA MOTYT GBITH COCTABNEHBI JUIS ONHOT0 TPYGONPOBO/Ia WIH IPYIIbI TPYGONpPOBOAOB.

12.4. Kax npaBuiIo, HHCTPYKIUA N0 SKCIUTyaTaLy TpyGONmpoBoa JOJDKHA COAEPKATh B cebe:

- HAHMEHOBaHHE TPyGONPOBO/A;

- KpaTkoe ONMCaHue Ha3Ha9eHHs TpyOONnpoBOAA H ero OTBETBICHUI,

- paspelleHHBIE NapaMeTpbl pafodell cpelbl, THMOpasMepsl Tpy0, METaUl, H3 KOTOPOIO OHHU
H3TOTOBJIEHBI, THIT YCTaHOBJIEHHOU apMaTypPhl M XapaKTEPUCTHKH €€ NPUBOAA;

- AaHHBIE MO KaTeIOPHH ONIaCHOCTH;

- TEXHOJIOTMYECKylo cxeMy TpyOompoBoaa, Gaiimacos, BO3LYIUHHKOB, APEHAKHBIX TPY6GONpOBOIOB,
CIIELMAIbHBIX JIMHUH MpOrpeBa, a TAaKke MHEMOHHWYECKHE O0O03HAa4eHHs HOMEPOB, IPHCBOCHHBIX
YCTaHOBIIEHHOH apMartype;

- pe3epBHpYIOIINE IHHHH ¢ UX apMaTypoii;

- pacmoNoXeHue ¥ HaHMEHOBaHHUE CPEJCTB KOHTPOJIA NapaMeTpOB;

- CKOPOCTb H3MCHEHHA pabo4YMX IIapaMeTpOB, NpeleNbl HMX PperyjiHpoBaHWA, a TaKkKe MpYrHe
TeXHONOrHYECKHe OrpaHddeHusd, CBS3aHHBle ¢ paGoToit caMoro TpyGOUpoBRONa M MPHCOSAMHEHHOrO K
HeMy 060pYNOBaHHUS;

- pazien, ONMCHIBAIOIIMI DPAcCllONIOKEHHE OTAENBHBIX 3JEMEHTOB TpyOONpOBOAAa, €ro Y3JOB H
apMaTypbl Ha CTPOMTENBHBIX KOHCTPYKIMAX H, IPH He0GX0IUMOCTH, - ONMCaHHE JOCTYNA K HUAM;

- CXeMBI POTpeBa U OXNaXACHUA TpyOonpoBoaa;

- paszeln o OpraHU3alMH SKCIUTyaTaluy TpyOOIIpoBoa, B TOM YHCIIE BKIIOYAFOMIMIA:

- HOATOTOBKY TPYGOIpoBoJa K ONepauHaM [porpesa;

- mepedeHb | NOCIeA0BaTebHOCTD ITPOBEICHNA OMepaluii MporpeBa U BKIIOYEHHA TpyOONpoRoaa B
3KCILTYaTallMIO M3 Pa3JIMIHBIX COCTOSHUM;

- TpeGoBanus kK BXP;
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nepeyeHb M IOCJIENOBATENBHOCT: NPOBENCHHA oOMepaluit OXJIaXACHHA TpyOOmpoBoaa, ¢
PAa3IMIHEIMH LENIAMH, B TOM YUCTE - TP OCTAHOBE B PEMOHT;

- MIOPAIOK NPOBEACHHUA HCTILITAHNIA;

- OPSIOK JOIYCKA K OCMOTPY, HCUIBITAHHAM M PEMOHTY,

- ONIMCAaHKE AEHCTBHUI MEPCOHANIA B PA3IMYHBIX CUTYALMIAX;

- OCHOBHBIE [PH3HAXH ONACHLIX W aBAPHIHLIX CUTYALIMI;

- NPOTHBOABAPHIHEIC YKa3aHHS;

- OCHOBHBIC TPeGOBaHIA N0 TEXHHKE G30IIacHOCTH;

- pasziell N0 KOHCEPBAUMHU TPy6OnpoRosa;

- IOPAAOK 06CITyXHBaHUA 000pYI0BaHHA, HaXOAAMIETOCA B Pe3epBe.

13. IkcnnyaranuoHHasi AOKYMEHTalHA Tpy6onpoBosa

Kaxmpiii Tpy6onpoBo B coOTBETCTBAH ¢ {1, 14] n0/DKeH UMETH NacHOPT YCTaHOBIECHHOTO 00pasLa.

K nacnopry nmpuiaraiorcs:

13.1. INepedeHs Null, OTBETCTBEHHBIX 32 IKCILTYaTaLMoO TpyOompoBoa.

13.2. PacueTHBIe H HCTIONHHUTENbHBIE CXeMBI TPYOONIPOBOA € yKazaHHeM Ha HUX:

- MapoK CTaJIH, AHAMETPOB (YCIOBHBIX [IPOXOIOB) H TONIIHUH CTEHOK TPYO;

- PacnonoXKeHHA OIOp, KOMIICHCATOPOB, MOABECOK, APMaTyphl, BO3MYINHHKOB M RPEHAKHBIX
TpyGonpoBoI0B, (IaHLEB, 3arymeK, KOHTPOIbLHBIX YIaCTKOB;

- 3HaYCHHA Harpy3oK Ha MPY)KUHHbIE OMOPHI M NONBECKH, A TAKXKe BEICOTHI NMPY)KHMH B XONOIHOM H
pabodeM CoCTOSHHIX TPYGOnpoBOa;

- CBapHBIX COEAMHEHMIl ¢ YKa3aHHEM DPacCTOAHHMI MeXAY HMMM W MX HOMepamu (CBapOdYHBIM
dopmymap);

- PpacnolioXeHMA YKa3zaTejel TeMmeparypHBIX NepeMemleHuii M 3HA4eHHHl NPOEKTHHIX BETHIHMH
[IEpEMEICHHUM;

- paciosoxeHUe YCTPOUCTB 3aMepa oN3y4eCTH.

13.3. CBuzeTenscTBO 0 MOHTaXKE TPYOONIPOBO/A.

13.4. Kommun ynocToBepeHUH CBapUIMKOB.

13.5. IlacopTa apMaTyphl.

13.6. AKT npueMKH TpyGONpOBOAa BlIaAeNbIIeM 0T MOHTAXHON OpraHH3aliiu.

13.7. TlepBudHbIE JOKYMEHTHI, B TOM YHCIE:

- cepTH(¢MKaTHEIE JAHHBIE HA METAJLT JIEMEHTOB TPYOOIPOBOAA H JIEKTPOIbI;

- JKYpHaJl CBapo4HBIX paGoT Ha TpyGompoBome, CepTU(HKATHI, IOATBEPXKIAIOLIHE KavecTBO
NPHMEHEHHBIX [IPH PEMOHTE MaTEPUAIOB M Ka4eCTBO CBAPHEIX CTEHIKOB;

- OKyMEHTALWA [0 BXOXHOMY KOHTPOJIO MeTalLIa TpyGonpoBoaa;
- aKThl PEBU3HH M OTOPAaKOBKH dJIEMEHTOB TPYGOIPOBO/a;

- aKThI CKPHITBIX paboT;

- YAOCTOBEPEHNA O KA9ECTBE PEMOHTOB TPYGOIPOBOLOB.

13.8. AKTeL:

- MEPUOIMIECKOTO HAPYKHOTO 0CMOTpa TpYGONpOBOIa;

- THAPOUCIILITaHKH TpyGonpoBozaa;

- PEBH3HH, PEMOHTa U HCIBLITAHUA apMaTyphI.

13.9. Xypraymi:

- 3KCILTyaTalldOHHBIH;

- YCT2HOBKM-CHATHA 32Ty mieK;

- XypHan TepMHIECKOH 06paboTKH CBapHBIX COeAUHEHMUH TPYGOIPOBOLOR.
13.10. 3awnoueHus:

- 0 Ka4€CTBE CBapHBIX CTBHIKOB;

- KCTIEPTHBIX OpraHM3anuii 1 AOKyMeHTaUus N0 POJICHHIO CpoKa CITyX GBI TpyOonpososa.

13.11. PemoHTHBIE (OPMYNAPbI HA 3AIOPHYIO M PETYIHPYIOULYIO apMaTypy ¢ YCTaHOBIEHHHIMM Ha
Helt mpuBOfaMH.

14. Cnincox auTepaTyphI

1. ITb 10-573-03 (P[-03-94) «IIpasmia yctpolicTBa M GezomacHoii 3KCIUTyaTallMH TPYOONpOBONOB

napa W ropsuedl Bobi». JIoKyMeHT BBeleH nocraHoBneHneM ['ocroprexHagzopa Poccuu Ne 90 ot
11.06.2003.
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2. «IIpaBuna paboTEI C NEPCOHANIOM B OpraHM3aLMAX eKTpo3HepreTUkH Poccuiickoii denepaunny.
Hokyment BBeneH MunromsHepro Poccmm mpuxasom Ne 49 or 19.02.2000 u 3apeructpupoBaH
Muttoctom Poccun 16.03.2000 Ne 2150.

3. PJ1 10-249-98. «HopMBl pacyeTa Ha IPOYHOCTh CTALMOHAPHBIX MAPOBBIX ¥ BOJOTPEHHBIX KOTIOB H
Tpy6ompoBoioB mapa H ropsded Bomel» (¢ mM. 1). JIOKYMEHT BBeieH NOCTAHOBJICHHEM
Tocroprexnanzopa Poccuu Ne 50 or 28.08.1998.

4, PI 153-34.1-003-01. «Csapxa, TepmMooOpaGoTka H KOHTPOJb TPYGHBIX CHCTEM KOTJIOB H
TpyOGONPOBOROB IIPM MOHT@KE H PEMOHTE 3HEPreTHUecKoro o6opymoBaHHA». J{OKYMEHT BBelEH
nocradoBneHdeM MusaHepro Poccnu Ne 197 ot 02.07.2001.

5. OCT 24.125.60-89. «[ertanu u cGopounble eXMHMII TPYGOMPOBOLOB Mapa M ropsdeil BOXbI
TEIUIOBBIX 3JekTpocTaHImi. OOGmue TexHudeckHe yciosma». JIOKYMEHT BBeJ€H IOCTAHOBJIEHHEM
Munsnepro CCCP 01.01.1992.

6. PJ1 03-606-03. «MIHCTpyKLMA 110 BU3YaIbHOMY M H3MEPHTENLHOMY KOHTpO/IO». JIOKyMEHT BBEMIEH
noctanosnieHueM [ocroprexHagiopa PO Ne 92 ot 11.06.2003.

7. P11 34.17.310-96 (IIBK, TIII'B) «CBapka, TepMooOpaboTka H KOHTPOJb IPH PEMOHTE CBAPHBIX
COeMHEHUH TPYOHBIX CHCTEM KOT/JIOB M MapoOMpOBOAOB B NEPHOX 3KCILTyaTanuu». JIOKymMeHT BBEAEH
I'ocroprexunaaiopoM Poccuu 11.04.1996.

8. «[IpaBuna TeXHHYECKOW IKCIUTyaTalluy JJEKTPHYECKMX CTaHUMM H certeii». JIokyMeHT BBeAEH
npukazoM Mumnsnepro PO Ne 229 or 19.06.2003 u 3apernctpupoBan MumoctoM Poccun Ne 4799 or
20.06.03.

9. Pl 34.03.201-97. «lIpaBuna TeXHUKH 6€30MaCHOCTH MpH IKCILUTyaTALMH TEIUIOMEXaHMYECKOro
00OpyNOBaHHA 3JIEKTPOCTAHIMM M TEIUIOBBIX ceTeif» (C HOMONHEHHAMH M u3MeHeHusmu 2000 r.).
Joxyment BBeneH Munsnepro Poccun 03.04.1997 r.

10. CO 34.39.504-00 (PL 153-34.1-39.504-00, OTT T3C-2000). «Ob6mme TexHudeckue TpeGoBaHHA
k apMarype TOC». JokymeHT ytBepaes PAO «EQC Poccuuy 09.02.2000.

11. PO 153-34.1-26.304-98. «HMHCTPyKUMS MO OPraHM3alMM OKCIUTyaTalMH MNOPAAKY H CPOKaM
[MPOBEPKH IPEJOXPAHUTENBHBIX YCTPOMCTB KOTJIOB TEIUIO3NeKTpOCTaHImil». [lokymeHT BBeseH PAO
«E3C Poccrm» 22.01.1998.

12. CO 34.39.502-98 (PH 153-34.1-39.502-98). « HCTpYKIMA M0 3KCIUTyaTallHH, IOPAAKY H CPOKaM
TIPOBEPKHU TIPEIOXPAHATENBHBIX YCTPOMCTB COCY/OB, aNmapaToB H Tpy6GonpoBoaoB», JIOKyMEHT BBEACH
PAO «E3C Poccum» 27.07.1998.

13. PO 34.26.508. «TumoBas HMHCTPYKUMS @O O3KCIUIyaTallM¥l peXYKIMOHHO-OXJIaJUTE/IBLHBIX
ycraHoBok (BPOY, POV, IICBY wu IICBY CH)». [lokymeHT yTBepxaeH InaBTexynpaBneHHEM
Mumanepro CCCP 01.08.1983. [lara nocnenHei penaxkumu 14.08.2003.

14, CO 34.39.401-00 (P 153-34.1-39.401-00). «MeToaudeckue ykKa3aHHA [0 HaJIanke
TpYGOMPOBOAOR TEILIOBHIX 3MEKTPOCTAHLMM, HAXOMAIMMXCA B JKCIUTyaTamuu». JIokyMeHT BeeneH PAO
«E3C Poccum» 26.06.2000.

15. CO 34.39.604-00 (P 153-34.0-39.604-00) «Meronmdeckue yKa3aHHA IO DPaCKPEILICHHIO
OINOPHO-TIOABECHON CHCTEMBI IIDH pPeMOHTE TPYOOMPOBONOB H HPHEMKE ONOPHO-NMOABECHOM CHCTEMBI
KpeIUIeHHI [OCIe 3aBePIICHNA PEeMOHTHBIX paboT». lokyMeHT BBeaeH PAO «E3C Poccum» 10.08.2000.

16. CO 34.35.101-2003. «Meroamdeckyie yka3aHHi N0 OOBEMY TEXHOJIOTHYECKHX H3MEpEHHIA,
CHTHA/IH3ALMH, aBTOMaTHIECKOr0 peryJHpOBaHHA Ha TEIUIOBBIX 3JIE€KTPOCTAHUHAX». JJOKYMEHT BBEACH
PAO «E3C Poccum» 23.10.2003.

17. PO 34.39.309-87. «Metonudeckue yKa3aHHi MO KOHTPOJIO 32 TEIUIOBBIMHM IEpeMEMeHUAMU
NaponpoOBONOB TEIUIOBBIX deKTpocTaHLMiy. JloxymeHT BBeneH Munssepro CCCP. 01.1987.

18. PJI 10-577-2003. «Tumnopasd MHCTPYKLMA IO KOHTPOTIO METALIA M IPOIIEHUIO CPOKa CIIYXOBI
OCHOBHBIX 3JIEMEHTOB KOTJIOB, TypOMH M TpyGONMPOBONOB TEIUIOBBIX 3NEKTpOCTAHUMIA». J[OKyMeHT
Beenen locroprexnamsopoM Poccum 18.06.2003, 3aperucrpupoBan MuHioctoM Poccru Ne 4748
19.06.2003.

19. CHuII 41-03-2003. «TeroBas w30y Tpy6onpoBogoBy». JIOKyMEHT BBEIEH MOCTAHOBIEHUEM
TCoccrpos Poccun Ne 114 ot 26.06.2003.

20. CO 34.20.585-00 (PZ 153-34.0-20.585-00). «PyxoBojsilive ykazaHuWs MO aHaluM3y Kadecra
mycka (OCTaHOBa) OCHOBHOTO TEIUIOJHepreTHueckoro oGopynosanua TOC». JlokymeHT BBemeH PAO
«E3C Poccuu» 28.12.1999.

21. CO 34.25.505-00 (P1 153-34.1-25.505-00). «MeTroaudeckue yKa3aHHA [0 pac4eTy MAOMYCTHMbIX
CKOpOCTell MporpeBa OCHOBHBIX JeTaleH KOTJIOB M NapOIpOBOJOB SHEPreTUIeckHX GIOKOBY. JIOKyMEHT
BeefieH PAO «EDQC Poccrm» 29.12.2000.
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22. Pl1 34.26.516-96. «TumoBas MHCTPYKLHA MO IMyCKY W3 palfIMYHBIX TEIUIOBBIX COCTOSHUM M
OCTaHOBY INAPOBBIX KOTJIOB CPEAHETO U BBICOKOTO NAaBJICHUA TCIUIOBBIX BHCKTPOCTaHu}iﬁ C MONCPEUHBIMHU
cBazamMu». Jlokyment BBeaeH PAO «EQC Poccumy 03.06.1996.

23. PJ1 34.25.101-87. «Ouneprobnoku ¢ Typbunamu T-180/210-310 u K-215-130 u GapabaHHBIMH
KoTnamu. Tumnosas myckosas cxeMay. JlokymeHT BeegeH Mumnepro CCCP 27.05.1986.

24. CO 34.25.105-00 (P 153-34.1-25.105-00). «Tumosasa myckoBas cxeMa MOHOGJIOKa MOIHOCTBIO
300-330 MB1». loxyment Beened PAO «EDC Poccuu» 29.06.2000.

25. CO 153-34.25.106 (P]I 34.25.106). «TumoBas myckoBas cxema XyGib-Goka MomHocTeio 300
MBT». JokymeHT BBeieH Munssepro CCCP B 1969 rony.

26. CO 34.25.507-97 (P 153-34.1-25.507-97). «TunoBas MHCTPYKLMA MO IMYCKy M3 Pa3iMYHBIX
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