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«06 yrBepxaennn DeaepajbHbIX HOPM H NPaBHJ B 00J1aCTH
npomMbinLieHHo# 6ezonacHocTH «MHCTPYKIHS IO ONpe/e/IeHHI0
HHKY0allHOHHOI0 MEPHOAa CAMOBO3TOPAHHS YTJIR»

B coorBercrBaH ¢ mommynktoM 5.2.2.16(1) ITonoxenus o PexeparmbHOH
cryx0e 1m0 9KOJOTHYECKOMY, TEXHOJOTHYECKOMYy H aTOMHOMY HAaI3opy,
YTBEpXIEHHOTO IIOCTaHOBIeHHMeM IlpaBuTensctBa Poccmiickodi = ®Deznepanun
ot 30 mona 2004 r. Ne 401 (Cobpanne 3akoHOmaTenscTBa Poccuiickoit ®exepanuy,
2004, Ne 32, ct. 3348; 2006, Ne 5, cT. 544; Ne 23, ct1. 2527; Ne 52, ct. 5587; 2008,
Ne 22, ct. 2581; Ne 46, ct. 5337; 2009, Ne 6, cT. 738; Ne 33, ct. 4081; Ne 49, ct. 5976;
2010, Ne 9, cT. 960; Ne 26, ct. 3350; Ne 38, cr. 4835; 2011, Ne 6, ct. 888; Ne 14,
cT. 1935; Ne 41, ct. 5750; Ne 50, ct. 7385; 2012, Ne 29, ct. 4123; Ne 42, cr. 5726;
2013, Ne 12, ct. 1343), npEKa3HBalo:

YyTBEpAUTh mNpHnaraemele QeneparbHele HOPMBI M INpaBuia B 06acTH
IpOMBILIIEHHOM Ge3omacHOoCTH «MHCTPYKIHS IO OIpEAeNeHHIO HHKYOallHOHHOTO

nepHoaga CaMOBO3I'OpaHud yriosi».

PyxoBonurens H.TI. KyTeun




YTBEPXIEHbI
npukasom DeaepanbHoi cyxObi
IO IKQNOrMYECKOMY, TEXHOJIOTHYEEKOMY
M aTOMHOMY Haa30py

or«.d» 2anpeu03r. N_ 732

®EJEPAJIBHBIE HOPMBI U IIPABIJIA B OBJIACTH IPOMBIIJIEHHOH
BE3OINACHOCTH «HHCTPYKIHUA 11O OITPEAEJEHNIO HHKYBAITUOHHOI'O
INEPHOJA CAMOBO3I'OPAHHUA YT JISI»

I. OBIIHE ITOJIOXKEHHUSA

1. Hactosmue @enepanbHble HOPMBI M TMpaBWia B 00JaCTH IMPOMBILUICHHOM
6esonacHoCTH «IHCTPYKIHA MO ONpeeeHHIO0 HHKYOAIlMOHHOTO MEpHOia CAMOBO3TOPaHUs
yras» (nanee — MHCTpyKkuus) paspabotansl B COOTBETCTBUH ¢ DefepalbHBIM 3aKOHOM OT
21 wona 1997 r. Ne 116-®3 «O npoMbIIUIEHHOH 6€30MaCHOCTH  OMAaCHBIX
NPOM3BOACTBEHHBIX 00BbekTOB» (Cobpanue 3akoHomarensctBa Poccuiickoit ®enepaumu,
1997, Ne 30, ct. 3588; 2000, Ne 33, ct. 3348; 2003, Ne 2, ct. 167; 2004, Ne 35, ct. 3607,
2005, Ne 19, ct. 1752; 2006, Ne 52, ct. 5498; 2009, Ne 1, cT. 17, cT. 21; Ne 52, cr. 6450;
2010, Ne 30, ct. 4002; Ne 31, ct. 4195, c1. 4196; 2011, Ne 27, ct. 3880; Ne 30, crt. 4590,
cT. 4591, c1. 4596; Ne 49, ct. 7015, c1. 7025; 2012, Ne 26, ct. 3446; 2013, Ne 9, cT. 874),
IIpaBunamMu GezomacHocTH B yromeHeix maxtax (ITB 05-618-03), yTBepskIEHHBIMU
nocraHoBneHneM I"ocroprexnanszopa Poccuu ot 5 uronst 2003 r. Ne 50 (3aperucTpupoBaHo
MunucrepcreoM roctuumu Poccuiickoit ®enepauun 19 mions 2003 r., perncTpaLMOHHBIN
Ne 4737; Poccuiickas rasera, 2003, Ne 120/1; 2004, Ne 71), ¢ H3MeHEHUAMH, -BHECEHHBIMH
nprkasaMi DezepanbHO# CIyXObl MO IKONOrMYECKOMY, TEXHOJIOTHYECKOMY H aTOMHOMY
Hansopy or 20 nexabps 2010 r. Ne 1158 (3aperucTpupoBan MHHHCTEPCTBOM HOCTHLMH
Poccuiickoit ®enepauun 15 mapra 2011r., perucrpaumonnsii Ne 20113; BroniereHs
HOPMaTHBHBIX aKTOB (eNepalbHBIX OpraHOB HCIOJHHTENbHOM BmactH, 2011, Ne 16)
u oT 7 nexabps 2012 r. Ne 708 (3apeructpupoBan MunucTepcTBOM rocTuLmu Poccuiickoit

Qenepauuu 11 mapra 2013 r., peructpaumonnsiit Ne 27576; Poccuiickas rasera,
2013, Ne 59).



2. Hacrosmas WHCTpYKuMA mNpeAHa3sHaueHa A8 pabOTHHKOB YriieXoObIBarOLIMX
opranu3auuii, paGOTHHKOB TEpPPUTOPHANBHBIX opraHoB DenepanbHOH CIIyKObI 10O
3KOJIOTUYECKOMY,  TEXHOJNIOTMYECKOMY M  aTOMHOMY  Haa3opy,  paOOTHHKOB
BOEHH3MPOBAHHBIX FOPHOCHAcCATENbHBIX YacTeH.

3. Hacrosinas MHCTPYKUHA COAEPXKHUT MOPSIAOK BBHIMOIHEHUS paboT MO ONpeaeneH o
MHKYOAILMOHHOTO MIEpHO/ia CaMOBO3TOPaHHUs YIJISL.

4. B 3aBHCHMMOCTH OT HHKYOallHOHHOTO NIEpHOa CAMOBO3rOpaHHs YroJlb CYMTAETCH:

BEChMa CKJIOHHBIM K CaMOBO3rOPaHHIO INpH HHKYOAallMOHHOM  TepHOAe

CaMOBO3ropaHusa MEHEE 50 CYTOK BKIIIOYHMTEJIBHO,

CKJIOHHBIM K CaMOBO3TrOpaHHIO NpH MHKy6ammoHHoM nepuoze oT 50 u xo 80 cytok
BKJIIOYHTEIIBHO;

HE CKJIOHHBIM K CaMOBO3IOpPaHHIO NMpH MHKyOaloHHOM nepuoae 6oinee 80 cyTok.

5. B Hacrosiueit MHCTpyKuMH UCIIONB3YIOTCS TEPMHHBI M X OMpPEENICHHs, a TaKKe

yCIIOBHbIE 0603HaYEHHsl, IPHBECHHbIE B IpUIoXeHH X Ne 1, 2 k HacTosmei MHCTpyKuuH.

IL. TTIOPSIIOK BBINTOJIHEHHA PABOT IIO ONMPEJAEJEHHUIO UHKYBAIIMOHHOI'O
INEPHOJIA CAMOBO3I'OPAHHUSA YIJIs

OTBOP ITPOB YI'JISl U3 TOPHBIX BBIPABOTOK LIAXT M HA PA3PE3AX

6.Mecta or6opa npo6 mns  onNpeAeNeHHA  HHKYOAalMOHHOTO  [MepHoza
CaMOBO3ropaHus yris (manee — mpoObl) ONPERENAIOTCH TEXHUYECKHM PYKOBOMHMTEIEM

(rmaBHBIM MH)KEHEPOM) LIAXTHI (paspesa).

7. IIpo6b1 0TOMpPAKOTCA Ha KaXIOM KpBUIE LIAXTHOTO MOJIA Ha BCEX OTpabaThiBaEMBIX
Tacrax.

ITpo6el oTGupalorcs B 3a60e NPOBOAMMON MMOArOTOBHUTENBLHOM BBIPAGOTKH M/HIH B
JEeHCTBYIOLIEM OYMCTHOM 3aboe. B kaxmodt moaroroBuTensHOM BHIpaGOTKE H/HIM B

OYHCTHOM 3a60e HpOﬁbI 0T6npaxo'rcx HC MCHEC 4€M B ABYX MECTaX, pacCHnoJJIOXKCHHBIX Ha

paccroanuu 30-50 M mpyr ot apyra.



[Ipy OTCYTCTBMHM MO TNACTy YIVIA NPOBOJMMEIX MOATOTOBUTENBHBIX BBIPabOTOK
M/WiH EeACTBYIOIMX OYHCTHBIX 3a60eB NMpoOBI OTOMPAIOTCS B ASHCTBYIOMMX TOPHBIX
BBIpabOTKaX.

8. Ha yronsHbIX pa3spe3ax npo6s1 OTGHpaloTCs Ha BCeX OTpabaThiBaeMBIX ITacTax.

Ha xaxxaoM oTpabaThiBaeMOM IUIacTe mpoGsl OTOMpPAIOTCSA B OMHOM MecTe He Oonee
yeM uepe3 24 yaca nocje OGHaKEHHs YTONbHOTO IUTacTa B MecTe 0T60pa MpoosI.

9. Ha yromeHBIX IIacTaX, MMEKIUMX CJOXHOE CTpOeHHE, MpoObl OTOMparoTcs U3
BCEX YTONBHBIX MaueK, YroJbHBIX MPOCIONKOB M MPOIUIACTKOB YIIHCTOro ciaHua. [1po6si
OTOMpAIOTC M3 YTONBHBIX IUIACTOB, YTOJBHBIX MPOCIOHKOB W MPOIUIACTKOB YTJTHCTOrO
CJlaHIa, 3a1eTalolUX B KPOBJE pa3pabaThiBaeMOro IIacTa B 30He OOpyIIEHHUS MOPOA, MPH
HEYCTOWYMBBIX BMELIAIONIMX MOPOAAX — B NMOUBE IL1acTa.

10. ina or6opa mpo6 mo Bcel MOIIHOCTH YTOJBHOrO IIacTa IMEPNEHOUKYJIAPHO
HAIIACTOBAaHMIO TOPHBIX mMopox BeiOupaercs mTpo6a. B 3a6oe mpoBoaumoi
IIOATOTOBHTENBHON BLIPAOOTKM W/WIM B JeHCTBYIOIEM OUYHUCTHOM 3aboe 1Tpoba
BhIOMpaeTca mHMpHHOH He MeHee 0,5 M u rnyOuHoit He MeHee 0,2 M. B neiicTByromux
ropHbIX BeIpaboTKax mTpoba BrIGHpaeTcs B 60pTy BeIpaGoTKH MIMpHHOH He MeHee 0,5 M u
rirybunoit He meHee 1,0 M.

11. ITpoOs1 oTOMpatoTCs B MeCTax, YAAICHHBIX He MeHee yeM Ha 20 M OT y4acTKoB
YroJIbHOTO IJIacTa, Ha KOTOpOM ObUIO NpOBENEHO HarHeTaHWe BOJAbI B IUIACT, OT
Jera3allHOHHBIX U pa3BeJOYHBIX CKBOXKHH, OT 30H TEKTOHHYECKHUX HapyIICHHUH.

12. IIpo6s1 oT6HparoTcst cnocoboM KBapTOBaHHUS.

13. IIpo6sl nmomMewmiaroTCss B repMETHYHbIE €MKOCTM MM B MaKeThl (MEIIKH) H3
BO3IYXOHEIIPOHHIAEMbIX MaTepuanoB. [Ip¥ HCNONB30BAaHHH NOJUITHIIEHOBBIX MTAKETOB
(meurkoB) kaxpas npoba ynakoBbiBaeTcs B ABOWHOHW maker. Kakablii MONMITUNEHOBBIN
naket (Mmeuok) repmerusupyercs. [lepen repmerusanueii nakera (Melka) BO3ayX U3 HEro

YAUIAETCA.

14. IIpo6bl oT6HparoTcsi Maccod He MeHee 4 Kr, pa3Mep KYCKOB Yrisi B Npobe
30-50 mm.



15.B memox ¢ mpoGoii BknagpiBaetcs aucT Oymarn ¢ uHbopManued o mare H
BpeMeHH oTOopa mpoGel, Mecte oTOOpa, YroNbHOH Mayke (YrojbHOM IMPOCIOHKE WIH
MPOIACcTKE YITIMCTOrO CNIAHIa), U3 KOTOpOH 3Ta mpoba 6bina oTobpana.

16. Ot6op mpob odopmiusercs akroM orbopa npo6 yriaeH is ONpeaereHHs
MHKYOAIlHOHHOTO TEepHOJa CaMOBO3TOpaHMs YIJIi B COOTBETCTBHM C PEKOMEHIYEMBIM

o0pa3ioM, MpUBEAECHHBIM B npHuiioxeHuu Ne 3 k HacToAmed MHCTpyKuuH.
OTBOP INPOB ITPH KOJJIOHKOBOM BYPEHHH CKBAXKHH

17. lna npo6 ucnonb3yercs KepH, OTOOpaHHBIH W3 CKBAXHH IPH MX KOJIOHKOBOM
oypennu. [Ipo6sl oTOHparoTCs U3 KepHa BeIxoaoM He meHee 80 %.

18. CkBaxnHBI, U3 KOTOpPHIX OTOHMpaeTcs KEPH, pacrnojararoTcs TaKMM oO0pa3oM,
4yTOOBl paccTOSTHHE MeXOy HUMH Obuto He Gosee 1000 M MO NMPOCTHPAHHMIO H/MIHM MO
NaZieHHIo MIacTa, ¥ Ha 1 kM’ GBUTO He MEHEe IBYX CKBAXKHH.

19.IIpo6s1 M3 KepHa OTOMpalOTCS B YrONBHBIX MPOCIOWKaX M MpOILIaCTKax
YTIIUCTOTO ClaHI@ MOIHOCThIO Oosee 0,2 M, pacnoNOXXEHHBIX B KpOBJ€ IUIacTa Ha
pPacCTOSHUH €ro TpeXKpaTHo# momHocTH. Ha miactax kpyToro 3ajeraHus JONOTHUTEIBHO
oTOuparoTcss MpoObl B YrONbHBIX MPOCHOMKaX M TMPOMNAcTKax YIIUCTOro CiaaHua
MoIIHOCThIO 6osiee 0,2 M, 3ajieralomux B JexadyeM 60Ky (ITouBe) Ha pacCTOSHUH He OGoiee

OIHO¥M MOILIHOCTH IL1acTa.

20. ITpobul 13 KepHa OTOMPAIOTCA W YMAKOBHLIBAIOTCH B COOTBETCTBUM C MYHKTaMH
12-15 nacrosawein UHcTpyKuuu.

21. Ot60op mnpo6 odopmasercs akToM oT6Opa KEpHOBHIX Npod yruei s
onpeaeneHus MHKYOallMOHHOTO MEpHOAAa CAaMOBO3TOpaHHA YIJIA B COOTBETCTBHH C

pekoMeHAyeMbIM 006pa3noM, INpHBEOEHHHIM B TMNpHWIOKEHHH Ne 4 Kk Hactosiuei

HHcTpykuuy.



ONPEAEJEHHUE HHKYBAITHOHHOI'O NEPHOJA CAMOBO3I'OPAHUSA YTJUISAA

22. /Ina onpeneneHvss HMHKYOallMOHHOrO TMepHOJa CaMOBO3FOPaHHA  yrid
TEXHMYECKUM DYKOBOJIMTENEM (ITIaBHBIM HMH)XKEHEpOM) LIaXThl (paspe3a) OpraHusyercs

MOATOTOBKA HCXOOHBIX JAaHHBIX B BUIE:

npod yris U aKToB 0TGOpa Npob yriei [As onpeneeHHs HHKYOallHOHHOTO NEpHOAa
CaMOBO3rOpaHus yrJif;

IUIaHOB TOPHBIX paboT ¢ HaHeceHHEM Ha HHUX MecT orbopa mpob, Mect
BO3HHKHOBEHHUS JHAOTE€HHBIX T10)KapOB U TEKTOHHMYECKUX HapYILEHHI;

FOPHO-TEONIOrHYECKON XapaKTEepHCTHKH IUIacTa B INpefeNiaX IIAaXTHOrO MOMA C
OITHCaHHUEM YCIIOBHH €ro 3alleraHus;

TEXHUYECKOr0 aHA/IU3a YT7IsA WIH CepTH(hHKATA KAYeCTBa;

CIIpaBKM O CJly4yasX CaMOBO3rOpaHMs Yris C YyKa3aHWEM MeCTa W AaThl
BO3HUKHOBEHHS MOXapa;

CIIpaBKH O €CTECTBEHHOH TeMIlepaTtype yris B paifoHe BeX€HHs FOPHBIX paborT.

23. NHKyGauMOHHEIHA TIEPHON CAaMOBO3rOPaHHMS YIS ONPENENseTCs 10 pe3yibsTaTtam
MCCIIEIOBaHHH CBOKMCTB yIJIs, MPOBOAMMBIX COLJIACHO TIPHIOKEHHI0 Ne 5 K HacTosmieit
HUHcTpyKkiuu.

B 3aBHCHMOCTH OT MHKYGALHOHHOTO NEPHOLIA CAMOBO3TOPAHHUS YIJisi B COOTBETCTBHM

¢ mnyHkroM 4 HacTosmed HHCTpykuud ycTaHaBiMBaeTcs CKIOHHOCTB yrias K
CaMOBO3rOpaHHIo.




[Mpunoxenne Ne 1
k DefepanbHBLIM HOPMaM W NpaBHiiaM B 061aCTH
npoMbiLNeHHoi GezonacHocTH «MHCTpyKuMS no
onpeaeneHnIo HHKy6aLMOHHOro nepHoaa
CaMOBO3ropaHua yriay, YTBEpXKIAEHHbIM NIPHKa30M
®enepanbHoit cnyxO6bl 0 IKOTOrHUECKOMY,
TEXHONOrHYECKOMY H aTOMHOMY HAN30pY
OT « » 2013 r. Ne

TepMHHbl H HX ONpeaeCICHUA

I'azoHocHoOCTh — KONMMYECTBO (00BEM) raza (MeTaHa), COOEPIKALLErocs B MAacCOBOM WIIH
00BeMHOI eMHHIIE TOJIE3HOT0 UCKOMAEMOro M rOpPHO#M NOpoJbl B CBOOOAHOM U CBSI3aHHOM

3, 3
COCTOSIHAU M/T, M°/M.

NukyGauHoHHbIH MepHO] caMOBO3rOpPaHHA YIJisl — BpeMS HapacTaHUs TeMIlepaTyphl OT
€CTECTBEHHOH 10 KpUTHYECKOH.

KBaprtoBanue — cnioco6 or6opa npo6 yrjis, npd KOTOPOM OTOUTHIH Yrojib H3MEIbYaeTCs
Ha Kycku pasmepom 40-60 MM, 3ateM npoba nepemelnaercs JBa pa3a Ha KOHYC H
CIUTIOIMBAETCS IIyTEM HAlaBiIMBas METALIHYECKOM miuuToi cBepxy. IlonmydeHHbIH croi
yras pasfenseTcs Ha YeThIpE PpaBHBIX CEKTOpa M K3 MPOTHUBOMOJOXHBIX CEKTOPOB
OTOHpaeTCs [0 OAMHAKOBOH MOPUMH YT 1O HEOOXOAUMOM Macchl POOHI.
OTtHocuTeLHAs BJAXKHOCTDL BO3AYXa — OTHOILIEHHE NapUUaJbHOrO AaBJIEHHS TapOB BOIBI
B rase (B NepByl0 OYepedb, B BO3AYyXE) K pPaBHOBECHOMY HABJICHHIO HACBHILIEHHBIX MapoB
IIpH JaHHOH TeMIIepaType.

Craaus caMOHArpeBaHMsi — paHHAA CTagud DSHAOFEHHOrO [OXapa, KOTopas
XapaKTepHU3yeTCsd MaJioW CKOPOCTBIO NPOTEKaHUA PEeaKIMH OKHCJIEHHS YIiig U MeJJIEHHBIM
HapacTaHHEM €r0 TEMIIEpATyphl OT €CTECTBEHHON N0 KPUTHYECKOM, paBHOW IJisi KAMEHHBIX
yrneit 90—130 °C.

Cxopoctb 1€3aKTHBAlHH YIS — CKOPOCTh W3MEHEHHA CIIOCOGHOCTH yrijisi COpOHMpOBaTh
KHCJIOPOA BO3[lyXa C TEYEHHEM BPEMEHH.

XuMHuecKasi aKTHBHOCTh YIJifi (KOHCTAaHTA CKOPOCTH COpPOUMH KMCJIO0pOAa BO3AyXa

yrJjiem) — CrocoGHOCTh yriisi COpOHpOBaTh MOJIEKYNbl KMCJIOpPOAAa BO3AyXa C BBIACICHHEM



TCIUIa, XapaKTepH3YyEeTCA obbemMoM COp6HpOBaHHOF0 KHACJIOpOada €MHHULIEH MaccChl yris

B €IMHUILY BPEMEHH.
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[Mpunoxenue Ne 2
k denepanbHbiM HOPMaM U npasuaam B 06nacTu
npombilieHHOH GesonacHocTH «MHCTpYKLMA No
onpeaeneHuio HHKybalHOHHOrO neprHoaa
CaMOBO3ropaHus Yris», YTBEPKAEHHbIM MPHUKa3OM
DenepanbHO# cyxObl MO IKONOFHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY Haa30py

ot « 2 » YPLAL2013 . Ne

YCJIOBHBIE OBO3HAYEHMUSA

B nacrosmei MHCTpyKuMHu UCOMB30BaHBI ClIEAYIOMHE YCIOBHbIE 0003HAUYEHHU:

KOHCYHast KOHLUCHTpaNA KUCIIOpOAa B BO3AYXC Hal YIJIEM, %;
Ha4daJibHas KOHLEHTpPAaL Ui KHCJIOpOoAda B BO3AYX€E HaAJ YIJIEM, %;

KOHIICHTpalus KHCIIOpOoaa Ha BXOJ€ B YrojbpHOC CKOILJICHHE,

JONTA €XUHHIIBI;

TEIIOEMKOCTB BO31yXa, [k/(Mois:°C);
TE10eMKOoCTh yris, Kaj/(r-K) umu Jx/(kr-°C);
JHEprus aKTHBaLKH, J[X/MOJb;

IJABJICHHEC [1apoB BOJIbI HaX BOlIOﬁ, H/Mz;
o o 2,
JIaBlIEHHe TapoB BOABI Haj BoAo# nipu Temnepatype 0 °C, H/m%;

AaBJeHKE TIapoB Bo/kI HaX yrieM, H/m?;

CKOpOCTh M3MEHEHHS TEMIEPATYPEl 0Yara 3a C4eT BHIHOCA TEIUIa BO3AYXOM,
°Clc;

CKOPOCTh U3MEHEHHs TEMIEepaTyphl Oyara 33 CYeT reHepalMH Terula MpH
B3aMMOJIEHCTBHH KHCIIOpoAa ¢ yriem, °C/c;

CKOpPOCTP H3MEHE€HHS TEMIIEpaTypbl o4Yara 3a CYET BBIHOCA Teruia

ucnapenuewm, °C/c;
YHHBEpCaJIbHas ra3oBast NOCTOSHHAS;

HavyajlbHas TeMIleparypa cKoILleHus yris, °C;



Tw — KpUTHYeCKas TEMIIepaTypa caMOBO3ropaHHs yris, °C;

Ty — HayalbHas TEMIEpaTYpa M0AaBaEMOro BO3ayXa, °C;

AT - u3MeHeHHeE TEeMIEpaTyphl CKOILIEHHS YT/ BpeMEHHbIX HHTepBAIOB AT, °C;
Ty - Temmeparypa TepMocTata, K;

T, - TeMmeparypa TepMocrara, K;

K ~ KOHCTaHTa CKOPOCTH COpOLIHH KUCIOPOaa BO3AyXa yriaeM, M /(Kr-c);

Ko - HavanbHas KOHCTAaHTa CKOPOCTH COPOLMH KHCJIOPONAa BO3AyXa YIIEM,

M3/(Kr-c);

K71~ KOHCTaHTa CKOpPOCTH copGLuu npu Temneparype T, M/(KT-C);

Kr; - KOHCTaHTa ckOpOCTH copGLmu npu Temneparype I, M/(r-c);

V' - obbeM BO3qyXa B peakUHOHHOM COCYZE, M,

Vy - obbem yras, M ;

W — BIaXHOCTB HCCIELyeMOM MpobbI yris, %;

Wo — HavanbHas BIaXHOCTB yris, %;

Xo - NpPHPOIHAs METRHOHOCHOCTb, MII/T;

I - [OpHCTOCTB yris, HOMH €AHHULIBL

r ~ TeIuIoTa ucnapeHus somsl, Jhx/m;
fiw) - nokasaTtenb aKTHBALMM KOHCTAHTHI CKOPOCTH peakLMM TMpH KPUTHYECKO

BJIQXXHOCTH, NOJIH €IHHHULIBI;

m — MaccCa HaBE€CKH YTJId, KT;

my — MacCa HaBE€CKHM YIJIi, NOBEAEHHOro A0 PaBHOBECHOTO COCTOSIHHS B

SKCHKartope, r,

My~ Macca HaBECKHU NPOGHI ¢ GIOKCOH MoCNe BLIAEPKMBAHHS B IKCHKATOPE, T
My  — Macca HaBeCKH C GIOKCOi mmocie CymkH, r;
v — OOBeMHas I0XapOooracHas CKOpOCTh BO3AyXa, M/c;
o 3
q — TemnoBo# 3¢pdexT oxucnenus yrnsa, x/m>;
9x  — YHAEIbHas TEmwIoTa AecopOLUMH METaHa, Kai/MiT;

9oz — YRAeNbHAA TEIIOTA COPOLMH KHUCIOPOa BO3MYXA YIIIeM, KaJl/MJL;
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o —~ K03¢HIHUEHT YCBOSHHS KUCIOpPOJa BO3AYXa,

1} — MOJIEKYJIApHBIA BeC BOIBI, KI/MOIb;

¢ — BJIRXXHOCTb MOJAABAEMOr0 BO3yXa, NOIH €AUHHULIBI,

A — M3MEHEHME TEeMIIePaTyphl CKOIUIEHHS YIJIA 3a eAUHMILY BpEMEHH, Kan/T;
Y — TUIOTHOCTbH CKOIUIEHHMS YITId, Kr/M;

T — BpeMs KOHTAaKTa BO3[yXa C yIJIEM, CyT;

Tu« — WHKYOAllMOHHBIH NIEPHOA CAMOBO3TOpaHHs yIiid, CYT;

AT — BpEMEHHOH UHTEpBal, C;

Psos — IUIOTHOCTH BO3/yXa, Kr/M°.
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IMpunoxenune Ne 3
k ®enepanbHbIM HOPMaM M Npasuiam B obnacTu
npoMbiilieHHo# 6ezonacHocTn « UHCTPYKUMS Mo
onpeaeneHuio HHKYGaUHOHHOrO nepHoaa
CaMOBO3roOpaHHA YIiify», YTBEPXKACHHbIM MPHKA30M
DepnepanbHoit cnyx6Gbl N0 IKONOFUYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY Haa30py
or«Z » 2013 r. Ne JA
(pexomendyemuiii obpasey)

AKT

oT6opa npo yrieii 118 onpeae/ieHHs HHKYOAIHOHHOrO NEPHOAA CAMOBO3rOPAHUSA YIas

YrnenoOviBaronas opraHu3anus

Mecro oT6opa mpod

Hata or6opa

mnact Mapka yris

Mout- Cocras 6okoBeix | XapakTepucTrka 60KOBbIX
Ne | Crpoenue nnacra u Homep
HOCTb, MOPOA H NMOPOAHBIX nopoa ¥ NOPOAHBIX
n/n 6oKkoBBIX NOpOA npo6bl . .
M NpOCIOHKOB npocnoikoB niacra
1. | OcHoBHas KpoBs
2. | HenocpeacteeHHas
KpoBNs
3. | YronbHbiit nnact:
yrono
NOpOAHbIA NPOCIOEK
yrons
4. | IToysa nnacta

IToanucu:

Texnnueckwuit pyxkoBoguTeNb
(TnaBHBIH HHXEHep) WaXTHI (pa3pesa)

I'naBHbIi reosior
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[Mpunoxenue Ne 4
k DenepanbHbiM HOPMaM M NpaBuiaM B obnacTu
npoMbiueHHo# 6ezonacHocTH « AHCTpYKLMA NoO
OnpeAeNneH 0 HHKYOaLUHOHHOTO nepuoaa
CaMOBO3rOpaHUA Yris», YTBEPXAEHHBIM MPHKA30M
®enepanbHoii CyxO6bi M0 IKONOTHUECKOMY,
TEXHOJIOrHYECKOMY H aTOMHOMY HAA30pY
ot « 2 » dufeaf 2013r. N (32
(pexomenOyembiii obpasey)

AKT

oTO0pa KepHOBBIX NPOO yreil A1 onpeaejleHHA HHKY0ALIHOHHOrO MepHOaA

YraegobsiBaronias OpraHu3anus

HaumeHoBaHHE y4yacTKa
[Inacr

CaMOBO3ropaHus yrijis

Mapxa Y1 1 JaHHBIC €0 TCXHAYECKOro aHalin3a

Jlata ot6opa kepHa

MouwHocts | Beixon | CrpykrypHas

Homep mewka Hanmernosanue 10 HoDMATH. | KepHa KOOHKA
(cocyna) ¢ npo6oii npo6st p ’ pHa,
M M naacra
yronb

(BepxHsas nauka)
YTJUCTBIH CnaHel
(npocnoexk)
yroib
(HHXKHSAS MayKa)

[Moanucu:

Texuuueckuit pykoBOAHTEID
(rnaBHBIA MH)KEHep) WaXTHI (pa3pesa)

I'naBHbIi reonor




13

[Mpunoxenue Ne 5
k PenepanbHbiM HOPMaM U npasuiam B obnactu
npomsliuneHHoi 6e3onacHocti «MHCTpyKUKs no
onpeaeneHuio HHKyGaLHOHHOTO NepHoaa
CaMOBO3rOpaHHs YIiify», YTBEPXKAEHHBIM NPHKA30M
OeaepanbHoit CnyKObi NO IKOAOTHUECKOMY,
TEXHOJIOrHYECKOMY U aTOMHOMY HaA30py
ot « 2 » Zupedf 2013 1. Ne _£32
(pexomenodyemuii ob6pazey)

IMOPSAIIOK OINIPEAEJEHUSA
HHKYBAIIMOHHOTI'O ITIEPUOJAA CAMOBO3I'OPAHUSA YI'JIAA

WHKyGallMOHHBIH MEPHOJ CaMOBO3rOpaHHMA YIS ONpENENSeTCs PacdeToM u/HiH

C HCNIOJIb30BAHHUE 3NTICKTPOHHBIX BBIYUCIIUTEIBHBIX MAILIHH.

ONPEAEJIEHUE HHKYBAITMOHHOTI'O NEPHOJA CAMOBO3I'OPAHUS YIJISI
PACYHETOM

Onpenenenne MHKYGallMOHHOTO MepHOa CaMOBO3TOPAHMS YIS, Tuus CYT, PacueToM
IPOBOAHMTCA MO Clexyloleii Gpopmye:

_Cy(Ty =Ty) + 0,60, 1100+, X,

T ’ ( 1 )
240K"¥ Co290,

RHK

rae Cy — TennoeMKocTs yris, J[x/(kr-°C);
Tp. — KpuUTHYeCKas TeMmepaTypa caMoBO3ropanus yris, °C;
To — HavanbHas TeMmepaTypa CKOILIEHHS yras, °C;

A — HU3MEHeHHe TEMIICPATYPBI CKOILUIEHHA YTJIA 3a CANHULY BPpCMCHH, Kan/ r,

Wo — HadaibHas BIaXHOCTb yris, %, ONpenesTes:
Wy =100- (m, —m,)/ my, (2)
3M€Ch my —Macca HaBECKU NPOOBI ¢ GIOKCO# MOCIe BBIAEPKMBAHUSA B IKCHKATODE, T
m;— Macca HaBeCKH C GIOKCOH MOc/Ie CYIIKH, T

Mo — Macca HaBECKH YINif, MOBEAECHHOTO OO pAaBHOBECHOIO COCTOSHHSA
B 9KCHKATOPE, T;

Jlns onpeneneHus HavyanbHOM BNAXHOCTH Yris UCMOJIB3YIOTCA IBE NpOOBI yris

dpakumeit 0,2 MM, KOTOpble MOMeINAIOTCH B 3KCHKaTopel. B mnepBoM akcukarope
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nogaepkuBaerca 98 %  OTHOCHUTENbHas  BIAKHOCTH  BO3OyXa  Hajg yriem,
B0 BTOpoM — 100 %.

qx — YHenbHas TerioTta aecopOiuu MeTaHa, Kaj/mi,;

Xo — NpHpOAHAsA METAaHOHOCHOCTH, MII/T;

a — x03QHULHEHT yCBOSHHSA KUCIIOpOAa BO3AYXa;
KOHCTaHTa CKOPOCTH COPOLHMH KHCIOpoda yrineM, M/(Kr-c), onpenensercs
B CJIEIyIOLIEM MOpAIKe:

B copOumoHHBIE cocyasl npu Temmnepatrype 18-20 °C sarpykaercda HccnexyeMblit

yronb ¢ppaxiuu 1-3 MM, Maccoit ot 50 go 120 r;

B COp6HHOHHBIX CoOCyaax 3aMeps€TCs HaydaibHas KOHLCHTpALHMA KHCIOopoda
B BO31yX€ HaX YTJIEM,

COpPOLIMOHHBIE COCYJbl T€PMETHYHO 3aKPHIBAIOTCA M MOMEMIAIOTCSA B TEPMOCTAT TpH
temnepatype 10-20 °C;

uyepe3 CYyTKH, TPH U MATh CYTOK B COpPOHMOHHBIX COCyIax 3aMepsieTCs KOHeuHas
KOHLIEHTpalMA KHCJIopoAa B Bo3ayxe Han yrieM. Ilo pesynbraTtam 3amepoB onpepensercs
KOHCTaHTa CKOPOCTH COpOLIMH KHCIOpOa yIiIeM:

¥ _ln(IOO—Co)C, , 3)
m-t  C,(100-C,)

3aeCh V' — 00beM BO31lyXa B p€aKLIHOHHOM COCYAe, M,

b

m — Macca HaBeCKH YTJId, KT;

T — BpeMsl KOHTAKTa BO3yXa C yTJIeM, CYT;

Co — HauayIbHasl KOHIIEHTPALMK KUCJIOpOAa B BO3AyXe Hajl yrieMm, %;
C« — KOHEYHas KOHIIEHTPALMH KUCIOPOAa B BO3AYyXe HaJ yrieMm, %;

Coz — KOHLICHTpAaLlHA KACIIOPOAA Ha BXOJ1€ B YTOJIbHO€ CKOIUICHUE, HOJH €AUHHLIbI;

qo2 — YAENbHasA TEMI0Ta COPOLMH KHCIIOPOAa BO3AyXa yIJIEM, KaJl/MJl.
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Onpenenenne HHKYOAHOHHOTO MePHOAA CAMOBO3rOPAHMSA YIJIf ¢ HCMOAb30BAHHEM
3/1eKTPOHHBIX BLIYHCIHTENbHBIX MAIUH

Onpenenenne HHKYOallMOHHOTO MEPHOAa CAMOBO3TOPAHHA YIJIfA C MCIIOJIb30BaHUEM
3JIEKTPOHHBIX BHIYMCIIUTENbHBIX MAIHH IMPOBOAUTCA IO cieayoueit hopmyne:

T = 24T, “4)
rae At — BpeMEeHHO# UHTepBal, C.

WHKyOalMOHHBIA ~ NEpHON  CaMOBO3TOpaHMS  YINIA  paBeH  CyMMapHOM
NPOJO/KHTEILHOCTH BPEMEHHBIX HHTEPBAIIOB AT, 33 KOTOpHIE CyMMapHO€ H3MEHEHHE
TEMIIEPATYPbI JOCTHIAET KPUTHYECKOrO 3HAYEHHS CAMOBO3IOPaHHUA YIJIA:

DAT=T,_, %)
rae T, — KpUTHYECKas TeMneparypa camoBosropanus yris, °C, (7, wp = 90-130 °C);
AT - u3MeHeHue TeMIIEPATyphl CKOILIEHHS! YTJIsl 33 BpEMEHHBIX HHTEpBanoB At, °C.

CyMMapHax MPOAODKHUTEIPHOCTE BpEMEHHBIX HHTEPBAJIOB OonpeAcnseTcs:

AT (6)
2 A = E )
t QFCH —- QIHH — Qucn

rae O™ — CKOpOCTb H3MEHEHHS TEMIEPATypPbl OYara 3a cyer TeHEepaLMH Teria

IIpH B3aMMOZICHCTBHH KHCIIOpoaa ¢ yriteM, °C/c, onpenensercs:

o = V,YyI1 gKC v )
(v+ KV Iy)yCc v’
3|ecy  y, o6beM yri, M3;
y  — IUIOTHOCTb CKOIUICHHUS YIS, KI/M;
[I _ TOPHCTOCTH Yris, JOJIH €AUHHLBI,
g - TennoBoH 3¢dexT okucaenus yrns, /M,
v — oOBbeMHas M0XapoomacHas CKOPOCTh BO3AyXa, M/C;
Cy - Tennoemkocts yris, Jx/(kr-°C);
K - KOHCTaHTa CKOPOCTH cop6LuH KHCIIOpOJa BO3IyXa yrieM, M /(Kr-c),

orpenensaercs:
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K = K exp(-E/(R(T + Y AT))t™" f(w),

)
snech K, — Ha4daJbHasd KOHCTAaHTa CKOPOCTH COpOUMH KHCJIOpoAa BO3dyXa
yIJIeM, M/(Kr-C);
E - o»Heprus aktuBauuy, [Hk/Moib, onpeenseTcs:
£ o pK/K D) ©)
T,(T, -1)

371€Ch R — yHUBepcajibHas ra3oBas OCTOSIHHA,
K7 — KOHCTaHTa CKOPOCTH copOLHH NpH Temneparype 7T, M3/(KI"C);
Kr; — KOHCTaHTa CKOPOCTH copOiuu npu Temneparype 1, M /(Kr-C);
T, — Temnepartypa Tepmoctara, K, (77 = 283-293 K);
T, — Temnepatypa Tepmoctara, K, (7, = 313-333 K);

h — nokasarelb CKOpPOCTH [€3aKTHBAallMH YIJIA BO BPEMCEHH, NOJIHM CAWHHLEI,
onpencniacTCA:

InK-InkK,
_ , 10
Int ( )

f(W) — TOKa3aTeJlb aKTHBAallMKH KOHCTAHTBI CKOPOCTH pE€aKUHH IIPpH Kpl/lTl/l‘ICCKOﬁ

h

BJIQXXHOCTH, JOJH €AUHHLBI, ONIPCACIIACTCA:

- (IO;W -35)°
£ (w) =1,009exp( "40 )+1,

(11)

3mechk W — BIaXHOCTh HCCEAyeMoit Tpobsl yris, BbICylIeHHO# pu Temmneparype 105 °C B
TeyeHue 2 4yacos, %,

Q™" — CKOpOCTb N3MEHEHHA TEMIIEPATYpPhl OYara 3a CYeT BHIHOCA TeEILIa BO3MYXOM,
°C/c, onpenensercs:

VC,oPuos T+ D AT ~T,.))
abiy = 803 803 12
Q yC,V,I1 ’ (12)

sapecb Cyyy — TemmoeMKocThb Bo3myxa, Jx/(Monb:-°C);

3
Psos — IUIOTHOCTb BO3AYXa, KI/M’;
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T,,, — HayaJbHas TeMIeparypa MmogaBaeMoro Bo3nyxa, °C;
Q™" — CKOpOCTb H3MEHEHHs TeMIepaTypsl ouara 3a CHeT BBIHOCA

ncnapenueM, °C/c, onpenensercs:

ucn vr“'
= P, —oP,
Q ’YCvaHR(T-FZAT)( y (P H,O)’
30ech r — TEIUI0Ta UCIIapeHUs BOAKL, lI)K/M3 ;

— MOJIEKYJIAPHBIA BEC BOJBI, KI/MOJIB;

|

AABJICHHE NapoB BOAbI HaJ YIJIEM, H/Mz;
— BJIQXXHOCTH [1I0OAaBa€MOro Bo3ayxa, 101 CAUHHULL,

¢
P,, — JaBJeHHE MapoOB BOABI Hajl BOJOH, H/M.

TCI1a

(13)



