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rOCT 31370—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PASPABOTAH O6uiecTBoM ¢ orpaHWYeHHOW OTBETCTBEHHOCTbH «HayuHo-MccneqoBaTeNnbLCKUA UH-
CTUTYT NPUPOOHbLIX FA30B W rasoBbix TexHonornin — Masnpom BHUUTA3» (OO0 «lasnpom BHUATA3»)

2 BHECEH MexrocynapCTBeHHbIM TEXHUHECKMM KOMUTETOM Mo ctaHgapTtusauum MTK 52 «[pupogHbii
N CXWKEHHbIE rasbl»

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZ4ApTM3aUWM, METPONOruu u ceptudpmkadum (npo-
TOoKON OT 25 ceHTabps 2023 r. Ne 165-M1)

3a NMPUHATWE NporosiocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHbl Kop ctpaHbl no MK CoKpaleHHOe HauMeHOBaHWE HaLMOHANLHOro opraHa
no MK (CO 3166) 004—97 (LCO 3166) 004—97 no craHgapTusauum
Apmenns AM 3A0 «HaunoHanbHbIA OpraH No cTaHgapTU3auun

n MeTponoriny» Pecrnybnvkun ApmeHus

benapycb BY locctangapt Pecnybnvkn benapych
Kwprunansa KG KblpreiactaHgapt
Poccus RU PocctaHgapT
TamKkukmucTaH TJ TapxukcTaHgapt
YabekucTaH uz Y3ctangapt
(Monpageka)

4 Mpwvkasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynmpoBaHuio U METPOMOrMn oT 24 okTabps
2023 . Ne 1219-cT mexxrocygapcTtBeHHbld ctaHgapt FTOCT 31370—2023 BBefeH B JeCTBME B Ka4ecTBe Ha-
LMoHanbHoro ctaHaapta Poccuinickon ®enepaumm ¢ 1 aHBapsa 2025 r. ¢ npaBoM A0OCPOYHOIO NPUMEHEHUS

5 B HacTosiLem cTaHgapTe y4TeHbl OCHOBHbBIE HOPMATWMBHbLIE MOMOXEHUA MEXOYHapoaHOro cTaHaapTa
ISO 10715:2022 «I"'a3 npupoaHsiii. OTbop npob» («Natural gas — Gas sampling», NEQ)

6 BSBAMEH MOCT 31370—2008
7 N3OAHWME (Anpenb 2024 r.) c NMonpaskon (MYC Ne 4 2024 1)

MHpopmayusa o seedeHuu 8 delicmaue (npekpawjeHuu delicmeus) HacmoAweao cmardapma u u3me-
HeHUL K HEMY Ha mMeppumopuUU yKka3aHHbIX ebilue 2ocydapcme nybrnukyemcs 6 ykazamensix HayUOHambHbIX
cmaHdapmos, uzdasaembix 8 amux 2ocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmey-
FOLLUX HaUUOHaNbHbLIX Op2aHo8 no cmaHdapmu3aauuu.

B cnyyae nepecmMompa, UsMeHeHUs Unu OmMeHb! Hacmosujeao cmaHdapma coomeemcmaeyrouwlas UH-
gopmayus bydem onybnukosaHa Ha ohuyuanbHOM UHmMepHem-calime MexzocydapcmeeHHo20 cogema no
cmaxOapmu3ayuu, Memponozuu u cepmugukayuu 8 kamanoze «MexzocydapcmeeHHbie cmaHdapmbi»

© Odropmnenue. OIBY «UHCTUTYT cTaHgapTusayumy», 2023, 2024

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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BeegeHue

Mpobbl NpUPOAHOTO rasza Ang onpeneneHus ero cocTasa u (PU3NKO-XMMUYECKUX CBOWCTB 0TOMPaloT Ha
PasnMUHbIX 3Tanax XW3HEHHOTO LMKMa OT Bbinycka B obpalleHue (MPoMbICTIbl, MOA3EMHbIE XpaHUnuLLa, ycTa-
HOBKM perasudiukalnm v rasonepepabartbiBalolime 3aBodbl) 40 Nepeaadv HenmocpeacTBEeHHO noTpebuTtento.
MNpeacTaBUTENBHOCTL NPob NpupoaHoro rasa obecneynsaeTca cobnioaeHUeM YCNoBUiA (TemnepaTypa, oasne-
HUe, 0GbeMHbIN pacxon), a TakKe NpMMeHeHWeM COOTBETCTBYIOLIMX NpoLleayp, 06opynoBaHus U MaTepuanos.

OCHOBHOE BHMMAaHMWE B HAcTOsILLEM CTaHAapTe yAeneHo MeTogam oTbopa npob, ucnonb3yembiM mare-
puanam 1 BapuaHTam KOHCTPYKUMK NpoBooTGopHbIX cucTem. PesynsTaTel aHanvaa npob npupooHoro rasa,
oTOBpaHHbBIX C UCMOMbL30BAHMEM OMUCAHHBLIX METOOOB U NPOBOOTBOPHLIX CACTEM, MOTYT BbITh MCMOMNL30BaHbI
ANA pasnUuHbIX Lenen, Hanpumep, onpedeneHus KONMMYeCcTBEHHLIX M KauyecTBEHHLIX MokasaTenei npupoa-
HOTO rasa, UAeHTUMUKALUA NPUMECHbBIX KOMMOHEHTOB, COAep)KallUXca B MOTOKe rasa, KOHTPOMs TeXHOMo-
rMYecKMx NPoLEeCcCoB, NpY NOATOTOBKe U NepepaboTke NPUPOOHOro raza, nony4YeHus JaHHbIX O cOcTase npu-
POOHOro rasza AN ero UAEHTUMUKALMA U BbINOMHEHUA UCMLITAHUIA B LUENAX NoATBEepPXOEeHUS COOTBETCTBUS
TpeboBaHMsM OOKYMEHTOB MO TEXHUYECKOMY PErynMpoBaHuio.

B HacToswem ctaHgapte npencTaBleHo onvcaHue martepuanos, CpeacTs v crnocobos, obecneunsa-
IOWKMX MPOEKTMPOBaHWE, pacrnonoXeHvWe, aKcnnyaTauuio, obenyxueaHue U sepudunkauuio NpobooT6opHLIX
CcUCTEeM ANd NPUPOAHOro rasa, rapaHTUPYLWKUX NpedcTaBUTeNnbHOCTb NPpo6 NpMpoaHoro rasa obbemMy rasa, Ha
KOTOPbIA OHU PAcMnpOCTPaHAIOTCA.
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roCT 31370—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

rA3 NPUPOOHBLIA
PykoBogcTBo no ot6opy npob

Natural gas. Sampling guidelines

DOarta BBegeHna — 2025—01—01
C NpaBoOM JOCPOYHOro NPpUMeHeHUsA

1 ObnacTb NnpUMeHeHus

HacTosilumin cTaHgapT pacnpocTpaHseTcsl Ha NPUPOAHLIA ras WU ycTaHaBNUBaET MeToAuYeckue U Tex-
Hu4eckue TpebGoBaHUs K Npoueaypam, obopyaoBaHuio U Matepuanam, NpUMeHseMbIM Npu oTbope nNpob npu-
POOHOrO rasa 1 Apyrux yrnesofopodHbIX ra3oB aHanorM4Horo KOMNOHEeHTHOTO cocTaBa, CobMiaeHe KOTopbIX
obecneuynsaeT nNpeacTaBUTENbLHOCTL 0TOBPaHHLIX NPo6.

2 HopmaTuBHbIE CCbINKK

B HacToslweM cTaHgapTe UCNOMb30BaHbl CCbIMKW Ha cnedyrLlne Mexrocy4apcTBEHHbIe CTaHaapTbl:

FOCT 8.586.5 lNocygapcTBeHHas cucTema obecrnevyeHns eguHCTBa MamepeHuid. MismepeHue pacxoga
M KOMWYECTBA XWOKOCTEN W ra3oB C NOMOLLLK CTAaHAAPTHLIX CyXatolWux ycTpoicTe. Yacte 5. Metoguka Bbi-
NOMHEHUs1 U3MEpPEHUIA

FOCT 8.611 locymapcTBeHHasa cuctema obecrneveHns equHCTBa uamMepeHuid. Pacxod u KonuuecTBO
rasa. MeToguka (MeToa) namepeHuid ¢ MOMOLLIbIO YNBTPa3BYKOBLIX Npeobpa3soBaTenen pacxona

FOCT 12.0.004") Cucrema ctangaptoB He3onacHocTU Tpyna. OpraHusauunsa obyyeHuss 6e30macHOCTM
Tpyga. Obwune nonoxeHns

FOCT 12.1.004 Cuctema ctangaptoB be3zonacHocTu Tpyga. MNoxapHasa 6esonacHocTs. Obwune Tpebo-
BaHWs

FOCT 12.1.019 Cuctema ctaHgapToB 6ezonacHocTu Tpyoa. 3nektpobesonacHocte. Obwme Tpeboea-
HWS N HOMEHKNaTypa BUOOB 3aLUMNTHI

rOCT 12.1.044 (MCO 4589—84) CucTtema cTaHgapToB Oe3onacHOCTM Tpyaa. [10KapoB3pbiBOONACHOCTh
BeLlecTB 1 matepuanoB. HomeHknaTypa nokasatenein U MeToabl X onpegeneHns

FOCT 12.4.124 Cuctema ctaHgapToB BezonacHocTu Tpyga. Cpedctea 3aWuThl OT CTATUYECKoro anek-
TpndyecTtea. ObWwne TexHu4eckne TpeboBaHms

FOCT 17.2.3.022) Mpasuna YCTaHOBMEHUSA O0NYCTUMbIX BbIDPOCOB 3arpA3HSAOLLMX BELLECTB MPOMbILL-
NeHHbIMKU NPEAnPUATUAMU

FMOCT 2768 AueToH TeXHWYEeCKMA. TeXHUYEeCKNe YCnoBmMs

FOCT 5632 HepxaBewuwme cTanu U ChnaBbl KOPPO3MOHHO-CTOMKWUE, APOCTONKME W XKapomnpo4vHble.
Mapkn

1) B Poccuiickon denepaumnn He aeicteyeT Ao 1 ceHTabps 2026 r.

2) B Poccuiickoii ®eaepauun aeiicteyet FTOCT P 58577—2019 «[pasuna ycTaHOBNEHUS HOPMATUBOB J0NYCTUMBIX
BbIOPOCOB 3arpsA3HAIOLMX BELLECTB NPOeKTUPYEMBIMKA U OEACTBYIOMMW XO3AWCTBYIOW UMK cyBbeKkTamm n MmeTogsl onpe-
OeneHust aTx HOPMaTUBOBY.

MapaHune ochbuumnansHoe
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rOCT 67091 Boga anctunnvpoBaHHada. TexHU4eckne ycnosus

MOCT 9293 (MCO 2435—73) A30T ra3oobpasHbii M KUOKWA. TeXHUYECKUE YCMNOBUS

FOCT 9805 CnupT M30NPONUNOBLIA. TEXHUYECKME YCIOBUA

rOCT 10007 dToponnacTt-4. TeXHUYECKNE YCMNOBUSA

FOCT 10157 AproH razoo6pasHblil U XUOKUA. TEXHUYECKUE YCIOBUSA

FOCT 14262 Kucnota cepHasi ocoboil YNcToTbl. TeXHUYECKMe yCroBus

rOCT 18954 MNpubop 1 NUNeTKM CTeKNsHHbIE Ans oThopa 1 XxpaHeHws Npob rasa. TexHu4eckne ycnosus

FOCT 19034 TpybkM 13 NONMBUHUMXNOPUAHOIO MiacTukara. TexHUYeckne ycnoBus

FOCT 19807 TuTaH 1 cnnaebl TUTAHOBLIE AedhopmupyeMble. Mapku

rOCT 20060 a3 npupogHeiin. OnpeneneHve TeMNepaTypbl TOYKU POCHI MO BOAE

FOCT 20061 a3 npupogHelii. OnpeaeneHWe TeMnepaTypbl TOYKW POCHI MO YrNeBoJopoaam

FOCT 24363 PeaktuBbl. Kanus ruapooknchk. TeXHMYeckue ycrnoBus

FOCT 24484 MpomblwneHHas YnucTtota. Cxatbli Bo3gyx. MeToabl M3MepeHus 3arpsa3HeHHOCTH

rOCT 25336 Mocyna v obopynoBaHwe nabopaTopHble CTEKMsiHHbIE. TWMbl, OCHOBHbIE NMapaMeTpbl U
pasmepsbl

MOCT 31610.0 (IEC 60079-0:2017) BapuiroonacHsle cpegbl. YacTts 0. ObopynoeaHue. Obuune Tpebo-
BaHUs

rOCT 31610.20-1 (ISO/IEC 80079-20-1:2017) BapbiBoonacHble cpeabl. YacTe 20-1. XapakTtepucTuku
BELLEeCTB ONs Knaccudukayum raza u napa. MeTtoabl UCNbITAHWIA U JaHHbIE

MOCT 31371.7—2020 a3 npuvpoaHbin. OnpeneneHne cocTtaBa METOOOM rasoBOl xpomatorpaduu ¢
OLIeHKOW HeonpedeneHHocTH. Yacte 7. MeToguka namepeHuid MonspHOW J0MU KOMMNOHEHTOB

FOCT 34895 (ISO 14532:2014) a3 npupogHbiin. KauecTBo. TepMuHbl U onpegeneHus

OCT ISO/IEC 17025—2019 Obuwme TpeboBaHMA K KOMNETEHTHOCTU UCMbLITATENbHLIX U KanubpoBou-
Hblx nabopaTopuii

MpumevaHue — [pK NONb3OBAHUM HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AelCTBUE CChINoY-
HbIX CTaHOAPTOB W KNaccuKUKkaTopoB Ha otuLManbHOM UHTEPHET-canTe MexXrocyqapcTBeHHOro COBETA MO CTaH4apTu-
3auumn, MeTponorumM U ceptudmkauum (www.easc.by) Unu no ykasaTenam HauWOHaMNbHbIX CTAHOAPTOB, M3daBaeMbiM B
rocyfapcTeax, yKkasaHHbIX B NPEAUCTIOBUM, UMW Ha OhULMANbHBIX CalTax COOTBETCTBYHOLLUMX HALMOHAbHLIX OPraHoB Mo
cTaHpgapTu3auuu. Ecnv Ha JoKyMEHT oaHa HefaTMpoBaHHAs CCbINKa, TO crieayeT UCNonb3oBaTh AOKYMEHT, AeACTBYOLLMI
Ha TEKYLIMA MOMEHT, ¢ YY4ETOM BCEX BHECEHHBLIX B HETO U3MEHEHWA. ECni 3aMmeHeH CChINOYHLIA JOKYMEHT, Ha KOTOPbLI
[AaHa 0aTMpoBaHHasA CCbifika, TO CheqyeT WCMOoMNb30BaTh YKas3aHHYK BEPCUID 3TOro AOKyMeHTa. Ecnu nocne npuHsaTus
HaCTOSILLEr0 CTAHAAPTa B CChINOMHbIA JOKYMEHT, Ha KOTOPLIA faHa 4aTMPOBaHHANA CCbINKa, BHECEHO U3MEHEHWe, 3aTpa-
rvBalLee NonoXeHWe, Ha KOTopoe JaHa CCbiMKa, TO 3TO NoMoXeHWe npuMeHseTcsa 6e3 yuyeTa AaHHOro 3aMeHeHus. Ecnu
CCbINOYHbIA OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMOXKEHUe, B KOTOPOM JaHa CChiflka Ha HEero, MPUMEHSIETCA B YacTU, He
3aTparvBarLLei aTy CChITKy.

3 TepMuHbLI 1 onpeaeneHns

B HacTosileM cTangapTe npuMeHeHbl TepMuHbl no FOCT 34895, a Takke cnegyrolme TEPMUHLI C COOT-
BETCTBYIOLWUMW OnpeeneHnamu;

3.1 oT6op npobbi: MNpouenypa nonyyeHus NpeacTaBUTenbHOM Npobkl MPMPOOHOro rasa, BbINonNHAeMas
B COOTBETCTBMW C TpeboBaHMSMW COOTBETCTBYIOLLENO 4OKYMEHTa MO cTaH4apTu3aumm.

3.2 npamou oT6op npobbl: OTHop NPobbl NPUPOAHOrO rasa nNpu HanMUYUKM HenocpeacTBEHHOro coeau-
HEHWs MeXay TOYKOW oTBopa npobbl M CcpeacTBOM M3MEPEHUIA.

3.3 KocBeHHbIN oT6op nNpobki: OTbop Npobbl NpUpPOAHOro rasa npu OTCYTCTBMW HENOCPEOCTBEHHOMO
coenuHeHus Mexay Toukol oT6opa npobbl U CPeacTBOM M3MEPEHUN.

MpumeyvyaHune — KocBeHHbI 0TOOP Npobbl 3aknodaeTca B oTbope npobbl rasa B NpobooTOOPHLIN KOHTEMHED
WM KOHLUEHTPUpOBaHWW Npobbl LieneBoro(bix) KOMMNOHeHTa(0B) B cneymnansHOM YCTPOWCTBE — KOHLUEHTpaTope.

3.4 npeactaBuTensHasa npoba: Mpoba, MMelLan KOMMOHEHTHBIA COCTaB W (DU3UKO-XMMUYECKUe
CBOWMCTBA, UOEHTMYHbIE COCTaBy W CBOWCTBaM OTGMpaeMoro NpWpoOHOro rasa, ecny NocrneaHuin cunuTaeTcs
MOMHOCTbIO OAHOPOAHbLIM.

3.5 TouyeuyHan npoba: MNpoba NpUPOAHOro raza M3BeCcTHOro o6bemMa, 0ToBpaHHasa B onpeaeneHHbIn Mo-
MEHT BPEMEHW B onpeaeneHHoM MecTe oTbopa npob.

1) B Poceuiickoin ®enepauuu geiicteyer FOCT P 58144—2018.
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3.6 npo6ooTGopHLIN KOHTeWHep: EmMKocTb, cHabxeHHasa ogHuM unu 6onee 3anopHbIMU YCTPONCTBA-
MW, UCMoMb3yemasi Npyu kocBeHHOM oTbope npobbi.

MpumeyaHue — B kayecTBe KOHTeHEPOB AONYCKAETCHA MPUMEHATL OAHO- U ABYXBEHTUMNbHbIE MeTannuyeckue
W MEeTannoKoMno3nTHble BannoHebl, Npo6ooTBOPHMKN 1 CTEKNSAHHBIE NUNETKK, Hanpumep, no NTOCT 18954.

3.7 npo6ooT6OpHUK: EMKOCTb, cHabxeHHasa AByMA unu Bonee 3anopHbIMKA YCTPOWCTBAMU, UCMOMb3ye-
mas ans otbopa, TPaHCNOPTUPOBAHUS W XpaHeHUs nNpobbl NPUPOLHOro rasa.

MpumeyaHue — Hanpaktuke, kKak NpaBuIio, NPUMEHSIOT NPOBOOTOOPHWKM ABYX TUNOB: OAHOMOMNOCTHbIW ABYX-
BEHTUNBLHBLIVM NpoBooTBopHKK (NOCTOAHHOrO 06bemMa) U ABYXNONOCTHLIA NPOBOOTOOPHUK C NOABMXKHBIM NOPLUHEM (MOCTO-
SAIHHOrO AaBNEHUS).

3.8 npob600TOOPHMK C MOABMKHLIM NOpLHeM: [1poOo0TOOPHMK, B KOTOPOM MMEETCHA OBVIXKYLMIACS
nopLUeHb, OTAeNsWUA Npoby npupoaHoro rasa ot BydepHoro rasa, Npy 3TOM AaBreHue no obe CTOPOHLI
NOPLUHSA OOUHAKOBO.

3.9 HakonuTenbHbIA NpPoB6ooT6opPHUK: [MPoboOTOOPHMK, HaKkanNMMBaOLWMIA Cepud Tode4YHbIX Npob B
onHon o6beagmHeHHOW nNpobe.

3.10 npobBooTbopHUuK-akkymynaTop: Cocyn, nepuoguyecku 3anupaeMblii perynupyembiM BXOLHbIM
BEHTUINEM (KNanaHoM), BCTPOEHHbIN B CTaLMOHapHYH NpobooTOOpHYI0 CUCTEMY ra3oBOro Xpomarorpada unum
LpYroro cpefcTBa U3MepeHuid HenocpeACTBEHHO Nepes PeayKTOPOM W NO3BOMSIOWMA NPOBOAUTL CEPUI0 MO-
clefoBaTeNbHbIX M3MEPEHWNIA CoLepXXaHusl ONpeaeneHHOro KOMMOHEHTa, KOMMNOHEHTHOro cocTasa Unn ouan-
KO-XMMMWYECKUX NoKazaTenein HakonneHHon npobbl NPUPOAHOro rasa B YCNOBHUSX CXOAMMOCTH.

MpumedaHue — [Mpo6OOTEOPHNK-GKKYMYMATOP SBMAAETCA O4HOMOMOCTHLIM ABYXBEHTUNBHBLIM NPpoBooTGopHN-
KOM, CHabXeHHbIM JONONHUTENBHON apMaTypoi.

3.11 npo6ooTGopHaa cucTtema: COBOKYNHOCTL MPUCMOCOBNEHNUIA, NCNONb3yeMbIX ANA NMOATOTOBKA U
nepenayn npeactaBUTeNbHON Npobbl NPMPOAHOTO rasa 13 To4YkM oTbopa Npobbl B CPeacTBO M3MEPEHWI, NPo-
600TBOPHbLIN KOHTEWHED UMW KOHLEHTpaTop.

MpumeyvyaHne — B coctaB npoBooTOHOPHONM CUCTEMDI, KaK NpaBuno, BXxoasaT npobooTbopHoe yCcTPoMCcTBO, Npo-
6ooTbopHasa NuHWSA, cuctema NpobonoAroToBKM U Heobxogumasn apmatypa.

3.12 npo6ooT6opHoe ycTpoincTro: [pucnocobneHune, ucnonb3yemoe Ans nepenadn npeacrasuTenb-
HOW NpoBbl NpUpoaHOro rasa 13 To4uku oTbopa npobkl B NpobooTOOPHY NUHUIO.

MpumeyvyaHune — B coctae npobooTOOPHOro YCTPOWCTBA, Kak NpaBumo, BXoAAT NpobooTbopHbI 30HA, 3anop-
HbIl BEHTUMb WUITW LUAPOBOI KpaH, a Takke Npu HeODXOOMMOCTU MOTMYT UCMNONb30BaTLCA OTAEMNbHLIE 3MEMEHTbI CUCTEMbI
npoGonoaroToBKK.

3.13 xupKocTHbIW cenapartop: [NprucnocobneHune, ncnonb3yemoe Ang yaaneHusa xugKkon dasel U3 no-
TOKa NpUpoaHOro rasa.

3.14 Bpemsa npoayBku: Bpemsa, B TeyeHne kotoporo npobooTrbopHasa cuctema npoaysaeTtcs npoboi
uccnegyemoro rasa, Heobxogumoe ana obecnedeHwss nepenady npencraBuTenbHOW Npobebl B CpencTBO U3-
MepeHUn, NpoBbooTOOPHLIN KOHTEMHEP MM KOHLEHTPATOP.

MpumedyaHue — Bpema npogyBku ONPELENAETCH HACTYMNEHWEM OMHAMUYECKOrO paBHOBECUS BCEX KOMMO-
HEHTOB NMpobkl UccrieayemMoro rasa B npoleccax copbuvu-aecopbUnn Ha NOBEPXHOCTM KOHTakTa npobooThopHoii cucTe-
Mbl. Bpems npoayBku kOHKpeTHOH Npo600TOOPHOIM CUCTEMBI ONPEAENSIOT IKCNEPUMEHTANBHO UM MO cheuvanbHbIM pac-
YETHbIM METOAVKAM.

3.15 Bpemsa npe6biBaHuA: Bpems, B TedeHne koToporo npoba WMccrnemyemoro raza npoxoguTt Yepes
npo6ooTbopHYyto cucTemy.

3.16 Bpems 3agepxku: Bpems, npolefliee ¢ MOMeHTa nonagaHusa npoGbl NpMpoaHoro rasa B npo6o-
OTBGOPHYI0 CUCTEMY O MOMEHTA MOMNyYeHUs: aHaNMTUYECKOrO CUrHana oT CPeACcTBa U3MEepPEeHUi.

MpumeyaHus

1 Bpems 3agepxkn gns npsmoro otbopa npob cknagbiBaeTca M3 BpeMeHW npebbiBaHnA U BPEMEHN eOUHNYHOro
uukna paboTel cpeactsa namepeHuin (CH).

2 Bpems 3agepkv 4ns kocBeHHoro otbopa npob cknagbiBaeTca U3 BpeMeHn npebbiBaHns, BPEMEeH OT OKOHYaHUs
oTbopa npob 40 MOMeHTa Ha4Yana aHanusa otTobpaHHoi Npobbl ¢ NPpUMeHeHWeM cooTeeTcTBytowero CU 1 BpemeHu egn-
HU4YHOro umkna pabotsl CH.
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3.17 peTporpagHas KoHAeHcauus: Npoluecc 06GpasoBaHNs XUOKOCTU B peaynkTate n3oTepMnHecKoro
pacluMpeHns unin naobaprmyeckoro HarpeBaHus razooGpasHOl MHOTOKOMIMOHEHTHOW cMecK BBNU3KN KputTude-
CKMX TepMobapuyeckux yCrnosui.

I punMmedYyaHne — HAeneHune pETporpa,u,Hoﬁ KOHAEHCaUWK CBA3aHO C HEMWHENHOW 3aBUCUMOCTLIO pacTBOpUMO-
CTW KOMMNOHEHTOB MHOFOKOMMOHEHTHbLIX CMECE B OCHOBHOM KOMMOHEHTE JAaHHOW CMECcK OT JaBNEHUA U HE CBONCTBEHHSI
AnAa YACTbIX BELWECTB (O,EI,HDKOMI'IDHEHTHI:IX CVICTeM).

3.18 npo6ooT6opHasa nuHUA: MNpucnocobneHne, npegHasHadeHHoe ANng nepegayum npo6el NPUPOOHOTO
rasa ot npo6ooT6opHOro YCTPOMCTBA B CPEACTBO N3MepeHWid, MpoBooTOOPHLIR KOHTEHHED, KOHLEHTPATOR UNK
Apyrue anemMeHTbl Npo6ooTBOPHON CUCTEMBI.

MpumeyvyaHune — B coctae npo6ooTOOPHON NMUHKMK, KaK NpaBKio, BXOAAT COeAUHUTENbHbIE TPYDKKN, cuctema
npobonoaroToBKM, a Takke BCA Heobxoaumasa apmartypa, BcnomoratenbsHele CU 1 T. 4.

3.19 cuctema npo6GonogrotoBku: COBOKYNMHOCTL NMPUCMNOCOBNEHWUA, UCNOoMb3yemMbiX ANS NpUaaHus
npoGe NpupoaHOro rasa Ka4ecTe, HeOBXoAUMBIX 4NA KOPPEKTHOTO M3MEPEHUst ero KOMMOHEHTHOTO cocTasa U
(hM3UKO-XMMWUYECKNX CBOMCTB Ge3 HapylueHus NpeacTaBUTensHOCTM 0ToBpaHHOM Npo6bi.

I pnMmedyaHUe — B cocTtae cucTtemsbl I'IpOGOI'IO,ElFOTOBKM, KaK npaeuno, BXogaTt CbMI'Iprbl OYNCTKMU OT MeXaHun-
YeCKnX npmmeceﬁ, CEPHUCTLIX COEOMHEHWUA, BOAbI, IMMKONen (ECJ'IVI OHW HEe ABNAKTCA LeneBblM KOMMNOHEHTOM aHanvlaa)
W OpYyrux HexenarenbHbiX I'IpMMBCGﬁ, a TakKxe, npu HeoBXoauMoCTH, CUCTEMBI peayuupoBaHna n/unm nogorpeBa I'Ip06bl
NpUpPoOaHOro rasa n T.n.

3.20 npo6ooTbopHbIA 30HA: MNpucnocobneHve, BBEOEHHOE B MONOCTL ra3onpoBoa, annapaTa Uiu
eMKOCTW A5 oTOopa npeacTaBuTenbHOM Npobbl NPUPOAHOTO rasa.

3.21 Touka oT6opa npobbl: To4ka B rasonpoBoge, annapaTe UM eMKOCTH, rae MoxeT bbiTb oTobpaHa
npegcraBuTensHasn npoba npMpogHoro rasa.

3.22 mecTo oTbopa npobul: OOLeKT, B Npegenax KOTOPoro pacnonaraetcsa Todka otbopa npobwl npu-
pOOHOro rasa M MMeeTcs BO3MOXHOCTbL CBODOAHOrO 4OCTyna nepcoHana v nogknodeHus npobooTbopHon
CUCTEMBI.

3.23 o6nactb ot6opa npo6: Obnactb B npegenax nnoLwaan nonepevyHoro ce4eHns razonposoaa, an-
napaTa WM eMKocTu B MecTe oTbopa npobbl, N3 KOTOPOI NponcxoguT oTbop Npobbl.

3.24 noBepxHOCTb KOHTaKTa: [10BEPXHOCTb MaTtepuana, KOHTaKTUPYIOLWEro ¢ UCcneayemMbIiM ra3om.

3.25 HyneBo#u ras: a3 unu ra3oBasl CMechb, UCMNOMb3yeMas Ans yCTaHOBIEHUSA HYMEBOW TOYKW rpagyu-
POBOYHON KPUBOW CpeacTBa M3MEPEHWIA C NCNOMNb30BaHNEM COOTBETCTBYHOLLEN aHaNnMTUYECKOW NpoLlenypsl B
npegenax O0aHHOro AvnanasoHa rpagyupoBKy.

3.26 noBepo4Has razoBas cmech; [NIC: CtabunbHas (ycTon4mBas) B Te4eHWe pernameHTUpOBaHHOMo
CpokKa XpaHeHusl ra3oBas CMech, UCMOMb3yemMas 48 NepUuoanHecKor NoBepky, KannbpoBKM UMK rpagyMpOBKM
CPEACTB U3MEPEHWUN, a TakKe ANs BbINOMHEHWUS Pa3fUyHbIX UCNLITAHUA.

3.27 obbeguHeHHasa npoba: [Npoba npupogHoro rasa, hopmMuUpyemMasi U3 CEpPUKM TOUYEYHbLIX NPoB Unu
oTbupaemas HenpepbIBHO B TEYEHUE 3aaHHOro MHTepBana BpeMeHu B onpegeneHHoM MecTe otbopa npob,
XapakTepusyLlas CBOWCTBA NapTUM (UNy MHOTO PUKCMPOBAHHOIO 0bbLeMa) NpMpoOHOro rasa.

3.28 To4yeuHbI oTbop npob: OT6op npobbl NpMpoaHOro rasa, npyM KOTOpoM Npoby NPMPOAHOro rasa
oTbMpaloT egMHOBPEMEHHO B onpegeneHHoM MmecTe otbopa npob.

3.29 HakonuTenbHbIW oT6op nNpo6: OT6op cepun nNocnenoBaTenbHbIX TOYEUYHbIX NPob WNK Henpe-
pbIBHEIA 0TOOP NpoBbl NPUPOLAHOrO ra3a B TEYEHME 3aJaHHOr0 MHTEpPBana BpEMEHW B OnpederneHHoOM MecTe
oTbopa npob Ans nonyyeHnsa obbegUHEHHON NpobkI.

3.30 HakonuTenbHbLIA O0T6Op Npob, NnponopuUMOHanbHLIN pacxoay: HakonutenwHbl oTBop Npood,
NPy KOTOPOM CKOPOCTb HaKkonfieHWs npobbl nponopuMoHanbHa obbeMHOMY pacxogy (CKOpoCTM noToka) uc-
crnenyemMmoro NpyMpoaHOro rasa B ra3onpoBofe, EMKOCTM UMK annapare, U3 KoToporo oTbupatoT npooby.

3.31 HenpepbIBHbIN O0TGOP NPo6: MNoCcTOSAHHbLIA 0TOOP NPOO M3 NOTOKa MCCNeayemMoro NpUPOAHOro rasa
C HakonneHuweMm B NpobooTbopHUKe Ana Nony4YeHns obbeguHEeHHOR Npobkl.

3.32 TemnepaTtypa TO4YKM pochl no sBoge; TTP,: Temnepatypa Havana KoHAeHCcaUMU BOASHbLIX Napos
B npoLiecce nz0bapuyecKoro oxnaxageHus NpupoaHoro ra3a npyu M3BeCcTHOM OaBMNEHUN.

Mpumevarnnn

1 Ha npakTuKke hakTU4eckn M3MepeHHoe Npyu NOMOLLM KOHOEHCALUMOHHOTO TMrpoMeTpa 3HadeHe TTPB NprpoaHoro
raza BCEraa HWKe 3HaYeHWsl ero TEPMOAMHAMWYECKON (MCTUHHON) TEMMEPAaTypbl TOYKU POCHI M 3aBMCUT OT YyBCTBUTENb-
HOCTW U3MEPUTENbHOW CUCTEMBI U MPUMEHAEMOTO anropuTMa KOHKpeTHoro CH.

4
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2 B cocTae obpasyroeica Ha KoHOeHCaUMOHHOM NOBEPXHOCTU (3epKane) rurpoMeTpa BogHOW dhasbl BXOAUT Bo4a,
pPacTBOPEHHLIE B HEW KOMMOHEHTHLI NMPMPOAHOTO rasa v BOAOPacTBOPYMLIE TEXHONOMMYECKME peareHThl, HanpyMep, meTa-
HOIM, MMWKOMM U T. M.

3.33 TemnepaTtypa TOYKM pochbl No yrneeogopogam; TTPye: TemnepaTypa Ha4yana KoHOeHcauuu na-
pOB YrneBO4OPOOOB B NpoLecce M30b6apnieckoro oxnaxaeHua NpupoaHOro rasa npy U3BeCTHOM AaBleHUM.

MpnmMmeyvyaHus

1 Ha npaktuke 3Ha4eHve TTPyB npuvpogHoro rasa Bcerga HUXE 3Ha4yeHUs ero TepMoanHaMW4eckon (pacyeTHoR)
TemnepaTypbl TOHKA POCkI U 3aBUCUT OT YYBCTBUTENLHOCTU KOHKpeTHoro CA.

2 B cocTtae obpasylolencs Ha KOHOeHCaAUWoOHHOW NOBEPXHOCTU (3epkane) aHanuzatopa TTPyB yrnesogopoaHon
a3kl BXOAAT XMAKME YINEeBOJOPOaHbIE KOMMOHEHThI MPUPOAHOIO rasa, PacTBOPEHHbIE B Heli ra3o0bpasHble KOMMNOHEHTBI

NPpUPOOHOTO raza, a Takke MOoryT BXoOuTe pacTBOPUMbIE TEXHONOIrMYeCKWe peareHThbl, Hanpumep, MeTaHorn, KoMnpeccop-
HOEe Macrno v T. n.

3.34 «6bicTpas netnsa»: KoHdwurypauus npobooTOOpHOR cucTeMbl, MPKM KOTOPOW U3 NOTOKa uccnegye-
MOro ra3za oTbuparT KOnM4YecTBO rasa boneluee, YemM HeoBXO4MMO ANA NPOBELEHUS aHaNn3a, ¢ Lenblo YMeHb-
LWeHUss BpeMeHW NpebbiBaHKUS.

3.35 «ropayas netnsa»: KoHdurypaums npobooTbOpHOM CUCTEMBI, NPY KOTOPOW MPOAYBOYHLIA ras u
npoba npupoaHoro raza unu bonblwasn ee YacTb BO3BpallaeTcs B rasonpoBod C Lenbi CHUXEHUA BbIOpocoB
rasa.

MpumeuvaHune — KoHcTpykuus «ropaden netny» TpebyeT nepenaga AaBneHvi mexay Todkon otbopa npobel
W BbIXogoMm, Heobxogumoro ans obecneveruns Tpebyemol cKOpPOCTW NOTOKa Mccrnedyemoro rasa Yepes npoboot6opHoe
obopydoBaHWe BHYTpW NeETNK.

3.36 KoHueHTpaTtop: [lpucnocobneHwe, npegHasHa4YeHHOe AN NpeaBapuTENbHOMO HaKOMNEeHWs
KOMMOHEeHTa(0B) MPUPOAHOIO rasa Wy NPOAYKTOB MX peakuun ¢ MNorMoTUTENbHBIM peareHTOM B KON4YecTBax,
AOCTaTOYHbIX ANS YYBCTBUTENBHOCTM NPUMEHAEMOro MeToda M3MepeHui unu asTomatudeckoro CW, nepeg
nogadven npobel B CU.

MpumeyaHue — KoHueHTpaTOPkl, KaK NPaBUMIO, M3roTOBMEHB! U3 CTEKNa N HepXKaBeloLwwen cTanu U cogep-
HaT KUAKAA Unu TREpOLIA NOrMOTUTENL (COPBEHT), XUMUYECKUIA peareHT Unu oUnsTPYIoLWKUIA aneMeHT. Takke BO3MOXHO
KOHLEHTPUpOBaHUE LieNeBbIX KOMMNOHEHTOB C UCNONE30BaHWEM pasnuynii B U3NKO-XMMUYECKUX CBOWCTBaX KOMNOHEHTOB
NPUPOAHOTO rasa, YTo peanu3oBaHo, HanpUuMep, B KPMOKOHLIEHTpaTopax.

4 TpeboBaHMA 6e30NacCHOCTU U OXpPaHbl OKPYXaKLen cpeabl

4.1 O6owue TpeGoBaHunA

Mpw nogrotoeke Kk oT6opy Npob, oTbope Npob, xpaHeHUn, obpalleHn ¢ Npobamu NPUPOAHOro rasa u ux
yTMRAM3auMn OomkHbl cobrioaateca TpeGoBaHWA HALMOHAaMNbHBIX HOPMaTUBHbLIX NPABOBLIX aKTOB rocynapcTs,
NPUHABLUXX AaHHbIA CTAHAAPT B Ka4eCcTBe HaLUMOHarbHoro, B 061acT NpoMbILLSIEHHORW, NOXAPHON M 3KONOMW-
Yyeckon 6e3onacHoOCTM, COOTBETCTBYOWME TpeboBaHWs 6e30nacHOCTM, 4ENCTBYOLME B OpraHM3auun, a Takke
cooTBeTCcTByoWMe TpeboBaHna 6e30nacHOCTH, YKa3aHHbIE B IKCMMyaTaUuUMOHHON 4OKYMEHTaLMM Ha UCMoMb3y-
emoe npobooTbopHoe obopynoBaHUE.

4.2 TpeboBaHUA K NnepcoHany

PykoBogutens nogpasgenenus, ocyllecTensLwero otbop npob, gomkeH ybeguTbeca B TOM, 4To oTOOp
npob NpuponHOro raza MoOXeT BbiTb BbINOMNHEH ¢ cobriogeHMemM ykas3aHHbix B 4.1 TpeboBaHuin 6e3onacHoCTu.

Inua, npoBogsAwme otbop npob wnm ycraHoBky obopynoBaHua ons oTbopa npob npupogHoro rasa,
OOMKHBI 3HaTb W cobnogate 0buwme TpeboBaHMa noxapHoh u anektpobesonacHocTn no MOCT 12.1.004 wn
roCT 12.1.019.

Inua, npoeogsuwe otbop Npob nnu yctaHoeky obopynoBaHua ons otbopa npob, JomkHbl BbITh CO-
OTBETCTBYHOLUM 06pa3om noAroToBneHsl U 0bydeHsbl npaBunam 6e3onacHoCTU Npy NPOBEAEHUM YKa3aHHbIX
pabot B cootBetcTBUM ¢ TOCT 12.0.004 n umeTb gonyck K camocToaTenbHoW paboTe B yCTaHOBMEHHOM B
opraHusauumn nopsake.

TNnua, ocywecTtenstowme otbop npod Mnu ycTaHoBKy 0bopyaoBaHusa aAnsg oTbopa npob, 4oMmKHbI HeMe[ -
MEeHHO NpekpaTUTb OaHHble paboTel NpyM 0BHApPYXKEHUW HapyLUEeHWA YyCTaHOBNEHHbIX TpeboraHui Bezonac-
HOCTW.
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Jlvua, ocywecTenaAwwmre otbop Npob unu yctaHoBKky obopygoBaHua ans otbopa npob, OOMKHbI 13-
YYNTb SKCMIyaTauUOHHYK AOKYMEHTAUMI0 MCMonb3yeMoro obopyaoBaHus U CPeacTB M3MepeHui, a Takke
TpeboBaHUsA HACTOALWEro CTaH4apTa, AOMKHbI BbITe 0ByYeHbl NpaBuUnam oxXpaHbl Tpyaa v noxapHoi 6esonac-
HOCTH, OBLLKMM NpaBunam NpPoMblLLNeHHoW 6e30NacHOCTU B ra30B0OM NPOMBILLNEHHOCTH, NpasunamM Gesonac-
HOCTM NpW NpoBedeHUN razoonacHblX paboT, npasunam 6e3onacHoCTU NPW UCMoNb3oBaHUM 06opyaoBaHuUs,
paboTtawLlero noa n3bbIToOYHbIM OaBNEeHUeM.

4.3 TpeboBaHuA K 06o0pyaoBaHUIO

ObopynosaHue, Ucnonbayemoe Ana oTbopa Nnpob NpMpoaHOro rasa nof AaBneHnem, JOMKHO perynspHo
NpoBepPATLCSA U MPOXOAUTL MPU HEOBXOOUMOCTU MCMbITAHUS W/MMNKW NepeocBUMOeTeNnbCTBOBAHUE B COOTBET-
CTBUM C IKCNNyaTaLMOHHON AOKYMeHTaunen.

ObopynoBaHWe AOMKHO YOOBNETBOPATH COOTBETCTBYHOLMM ycrosusim oTbopa npo6 uccnepyemoro
rasa, Hanpumep, OaBreHno, TEMNepaType, KOPPO3NOHHOW akTMBHOCTM, CKOPOCTU MOTOKa NPUPOAHOro rasa,
XUMUYECKOIN COBMECTUMOCTW C KOMMOHEHTaMu rasa, Bubpaunn, TENMOBOMY PacLUMPEHUIO W/UNK TENNOBOMY
CKaTUIO.

CtauuoHapHble npobooTbopHLIe CUCTEMbl OOMKHbI ObITe 3akpenneHbl. K NpobooTBOpHBEIM cUCTEMAaM
JomkeH BbiTe oBecnedeH GecnpenaTCTBEHHLIN OOCTYN NepcoHana Ans npoBepku repmetudHoct. CBpoc-
Hble MUHKMK NPO60O0TBOPHBLIX CUCTEM AOMKHbI BblTh CHabXeHbl 3anopHLIMW KpaHaMu WM BbINYCKHbIMK BEH-
TUNAMMN.

MpK MCNonNb30BaHUKU MTMOKMX TPYDOK, paccHMTaHHbIX Ha BbICOKOE AaBMNeHne aHanvmanpyemoro rasa, Heob-
XOAMMO CNefoBaTbh MHCTPYKLMAM Npou3BoguTens no ux 6esonacHoMy npumMeHeHuto. NpobooTbopHblie NUHUK
MOryT 3abuBaTbcst TBEPALIMU UMK KUAKAMW 3arpA3HEHUAMM, NMPU UX OTKPBITUK cnegyeT cobnogate Mephl
NpPefoCTOPOXHOCTH. BLINOMHATE OAHHYI0 ONepauuio JomKeH KBanuguLMpoBaHHbIA NepcoHan.

MpobooTGoOpHbIE NMUHUW OOIMKHLI MMETb OTCeKallne KranaHbl UMY LWapoBble KpaHbl, pa3MelleHHble
MakcumanbHo brninsko kK Touke otbopa npob rasa. NMpobooTbopHbIN 30HA gomkeH BbiTb 060pyaOBaH oTCeKato-
MM KManaHoM MW LIAPOBLIM KPaHOoM.

Mpu oT6ope npob cnegyeT NpUMeEHATE aNeKkTpuyeckoe oBopyaoBaHWe BO B3pPbIBO3ALLMLLEHHOM UCMON-
HEHWUW, COOTBETCTBYIOLLEM KMacCy B3pbIBOOMACHOW 30HLI. 3anpelyaetcsl MCMNonb3oBaThk 06opyLoBaHME WK
WHCTPYMEHTEI, cofepXallme matepuansi, Npu NpUMeHeHU KOTOPbIX BEPOSITHO HakonneHue 3apaga ctatmde-
ckoro anekTpuyectea. CnegyeTt NpUMeHsiTb MCKpobe3onacHble MHCTPYMEHTLI U MaTepuansl oGopyaosaHus.

Mpwn otbope npob 3anpelyaeTcsa npuMeHaTs obopyaoBaHue, paboTalollee Npy TeMnepaType Bbille TeM-
nepaTypbl CaMOBOCMNNAMEHEHMA ra3a [TemnepaTtypa camoBOCNIaMeHeHUst MPUPOLHOro rasa (no meTtaHy) —
600 °C no MOCT 31610.20-1].

4.4 TpeboBaHUA NoXapHOW Be3onacHOCTU

Ona npepoTtepalleHns noxapa Mnv B3pbIBOB B MecTax, rae BO3MOXHO 06paszoBaHue B3pbIBOOMACHbLIX
CMecen C NPUPOOHbIM rasoM B KOHLUEHTPAaLMWOHHbIX Npefenax pacrnpocTpaHeHus nnameHu (KoHLeHTpauu-
OHHble Mpefenbl pacnpoCTPaHeHWsl NnaMeHW Onsi NPUPOLHOro rasa B CMEcWM C BO34YXOM, BblpaXeHHble B
npoueHTax obbLeMHON Oonu MeTaHa: HkHWA — 4.4, BepxHuin — 17,0 no MOCT 31610.20-1, gna npupoa-
HOro rasa KOHKPEeTHOro cocTaBa KOHUEHTpPaLUWOHHLIe Npedenbl pacnpocTpaHeHusa nnaMeHn onpeaensoT no
FOCT 12.1.044), HeobxoanMo cnefoBaTh CrieAyoWUM MHCTPYKLMAM:

- 3anpeLlaeTcs Morb30BaTbCHA OTKPbLIThIM OTHEM W KYpPUTb;

- He cnefgyeTt NPUMEHSITb XMMUYECKWE PEAKTMBBI, BCTYNatLLne ¢ NPUPOAHbLIM ra3oM UITM ero KOMMOHEeH-
TaMu B 3K30TEPMMYECKYIO Peakuuio C BbigeneHneM TeNMNoThl, 4OCTaTOMHON ANSA BOCNNaMeHeHUsl B3pblBOONAac-
HOW CMEecu;

- He crnegyeT NPUMEeHATb XMMWYECKUe peakTUBLI, CNOCODHLIE K CAMOBOCMIAMEHEHUIO B MPUCYTCTBUU
BOAbI W/UNK BO3OYXA;

- He cnepyerT 3anyckaTb MOTOPbI C UCKPOBbIM 3aXUraHUemM;

- npu npogyske NpobooTBOPHbIX NMHWIA UccnedyemMbiM rasom Heobxogmmo obecnevmBaTth 6e3onacHble
YCMNOBMWS ero paccevMBaHus, Hanpasnaa NPUPOLHbLIN ra3 Ha baken uny Ha cBevy paccevBaHusa B aTMocdepy.

MpumMedyaHne — YTEUKU NPUPOLHOTO raza B aTMoccepy BO BpeMsi NpoBeAeHWst oT6opa npob cnefyeTt no Bo3-
MOXHOCTW MUHUMU3UPOBATL;

- ona OﬁHapy}KEHHﬂ Hann4una npupogHoro ra3a B NoTeHUMaribHO onacHbIX MecTax OT60D3 r|p06 cnegyet
NMPUMEeHATb CTauloHapHbIe n/unm nepeHoOCHble ra3oaHanmn3aTopshl,
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- B MecTe oT6opa npob Heobxodnmo obecneynTb 4OCTYNHOCTL U UCNPaBHOCTL 3N1E@MEHTOB CUCTEM MPO-
TUBOMOXKAPHOW 3aLUUTLI, @ TaKkKe MepBUYHbLIX CPEACTB MOMapOoTYLUEHUS B COOTBETCTBMM C HOPMAaTHUBHLIMM
LOKYMEHTaMK Mo NoXKapHoW 6e30NacHOCTH;

- B MecTe oT6opa npo6 HeobxogmMmMo obecneynTs UCNPaBHOE COCTOSHME CUCTEM 3allMThl OT cTaTude-
CKOTO 3MNeKTpUYecTBa;

- npu obope Npo6 HeoBXOAMMO MPUMEHATL areKTpoobopydoBaHue, NepeHocHble Npubopbl ocBeLle-
Husa 1 CW BapbiBoGe3onacHoro, nckpobe3onacHoro CNoyIHeHNs, COOTBETCTBYIOLLErO KraccCy B3pbiBOOMACHOW
30HbI;

- MepcoHarn, ocyWecTBNAWLWNA oT60p Npob6, AomKeH ObiTe 06YYeH U MOATOTOBMNEH K COOTBETCTBYOLLNM
OelCTBUAM NpY BO3HUKHOBEHWM Noxapa.

4.5 TpeboBaHUA K cpeacTBaM 3allUThLI MepcoHana

Heobxoaumble Ans sawmTel NepcoHana, ocyllecTensowero otéop npob npupodHoro rasa, cpeactea
LAOIMKHBI BbITb 4OCTYNMHLIMU U MCNpaBHbIMW. COCTaB M TUMN CPeACcTB 3alMThl NepcoHana HeobxoaMMo MeHsTh
B 3@BUCUMOCTMU OT MECTa U YCINOBUIA MX UCNONb3oBaHMa. HeoBxoaMMOo yYUTLIBaTE Crieayowue onacHble dak-
TOpPSI:

- Hanuuyue B NPUPOOHOM ra3e TOKCUYHBIX U pasapakalolux KOMMOHEHTOB (TaKMX Kak cepoBoaopo, apo-
mMartuyeckue coefuHeHus U Ap.) NPUBOAMT K HEOBXOAMMOCTH Nodaqy YMCTOro Bo3ayxa, NPUMeHeHUsl cpeacTB
MHOMBMAOYANLHOW 3aLLMThI OPraHoB AbIXaHWs, MepyaTok U aHanM3aTopoB TOKCUYHLIX COBOUHEeHNH;

- npu otGope npo6 rasa noa W3BLITOYHLIM AaBrneHUeM criedyeT UCMNONb30BaTh 3alUMTHLIE OYKM UNK
NUUEBBLIE LLUTKK,

- ONS KOHTPOMSA OaBMNeHUsi B cUcTeMe crnegyeTt npuMeHsaTs CU gasneHusa (MaHoOMeTpbl);

- ONS NPOBEPKW repMEeTUYHOCTU CUCTEMBI CNedyeT UCMoNb30BaTh TeYencKaTerb, NopTaTuBHOE YCTPON-
CTBO AETEKTMPOBaHNA YTeYeK UM MbIfIbHLIA PacTBop;

- npw oT6ope nNpo6 NpUMpPoAHOro rasa NepcoHarn AOMKeH HOCUTb aHTU3MeKTPOCTaTUYECKYD crieLoaexay
B cooTBetcTBMM ¢ TOCT 12.4.124;

- Npu paboTe ¢ razoBbIMU CMECAMU, HAXOOAWUMKUCA B cOCydax nog AaBneHueM, Heobxoaumo cobnio-
AaTb TpeboBaHUA OEWCTBYIOLWNX Npaeun 6e30nacHOCTX NpU UCMonb3oBaHun obopynoBaHus, paboTaloLwero
noa U36bITOYHbIM AaBAEHUEM:

- MpW pHUCKax BO3HWKHOBEHMS OTKPLITOTO OTHSI MepcoHarn AOoMKeH UMeTb OTHEeCTOWMKy odexay (dap-
TYkn, pabodne KOMGMHE30HLI, NabopaTopHyo odexay), a Takke Mackv ANA 3alWWTbl 0T ObiMa M TOKCUYHBIX
NPOAYKTOB rOpeHus.

4.6 TpeGoBaHWUA K TPAHCNOPTUPOBAHUIO U XPaHEHUIO Npob

Mpo600TEOPHMKM C MNOOABWXKHBLIM MOPLIHEM HEeoBXoOMMO XpaHWTb W TPAHCMOPTUPOBAaTh B TPAHCMNOPTU-
POBOYHOM KOHTEWHepe. B npoTMBHOM crny4ae MOXeT Npou30WTK noBpexaeHue npobooTbopHMKa nu/mnun ero
BEHTWUMNEN, MAHOMETPOB 1 ap.

Mpw TpaHCNOPTUPOBaHMK U XpaHeHUy NpobooTBopHbIE KOHTEeHepb! ¢ Npobamu HeobxoaMMo 3aWuILaTh
OT BO3OEWCTBWS CONMHEYHOro CBEeTa UMW WMHOTo TENNOBOro BO3AEMCTBUS, KOTOPOE MOXET MPUBECTU K NOBbI-
LEeHWo TeMNepaTypbl U, Kak crnefcTBre, K NOBLILEHWI AaBneHus B Npo6ooTbopHOM KOHTelHepe, Hanpumep,
NMoMeLlaTb UX B crneluanbHble TENNON30NMpoBaHHbLIE TPAaHCNOPTUPOBOYHLIE KOHTEMHEPLI.

Mpy TpaHCNOPTUPOBaAHMM U XpaHeHUU NpoBooTOOPHbLIX KOHTENHEpPOB ¢ Npobamn O0MKHbLI obecnedn-
BaTbCA YCIOBWSA, NMPW KOTOPbIX UCKMIOHAETCA BO3MOXHOCTL M3MEHEHWUS KONMMYecTBa M KadecTBa oTobpaHHoN
npobbl.

XpaHeHue npobooTOOPHLIX KOHTEMHEepOoB ¢ OTOGpaHHbiMKM NpobaMy OCyLecTBASAT B ChneuuansHo
OTBEOEHHLIX NMoMelleHuax. McKyccTBEHHOE OCBELLeHWe U 3neKkTpooBopydoBaHWe yKasaHHbIX MoMeLleHWUi
ONA xpaHeHusi Npo6 MPUPOOHOro rasa OOSKHBI COOTBETCTBOBATb TpebGoBaHWAM B3pbiBOGE30MacHOCTU Mo
rOCT 31610.0.

4.7 Tpe6boBaHWA OXpaHbl OKPYXalolen cpeabl

MpaBuna ycTaHOBRMEHWUS OOMYCTUMbIX BbIOPOCOB 3arpsiHALLUX BELLECTB B aTMocdepy, B TOM YKucre
KOMMOHEHTOB NpupogHoro raza — no NOCT 17.2.3.02.
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4.8 3aknwyuTenbHble NOMNOXeHUA

B HacToswem CTaHOapTe He rnpuveeaeHbl BCe BO3MOXHbIe TpeGOBaHVIﬂ I'IpOMbILUJ'IEHHOﬁ, I'IO}KapHOﬁ n
aKonorudeckon GeaonacHOCTH, CBA3aHHbIE C ero NMpUMEeHeHNEeM. |_|pI/I HeobXxo04MMOoCTH paclnpeHna WU KOH-
KpeTn3aunn TDeﬁOBaHMI?I 6830I'IBCHOCTI/I, YKa3aHHbIX B HACTOoALWEM pasfene, B opraHn3aunn MoryT BbITb pas-
paGOTaHbI cneunarbHble Tpe6OBaHI/I$| UIMK- MHCTPYKUNKN NMPUMEHUTENBbHO K JaHHOMY BUAOY paGOT, HE NpPOoTU-
Bopevalimne TpeGOBaHl’iﬂM COOTBETCTBYHWMX HaUMOHAlbHbIX M NOKAllbHbIX HOPMAaTMBHbLIX NPaBOBbIX akKTOB
rocyoapcTe, NPpUHABLLUKWX HaCTOSALL WA cTaHgapT.

5 Bnabl n yacrtora otbopa npob

5.1 O6wme nonoxeHun

OCHOBHLIM HaszHauyeHWeM npouenypel oTbopa npobbl ABMSeTCHA NonyvyeHne npenctaBuTenbHOR Npobel
npupoaHoro rasa.

MpenctaBuTenbHOCTL NPO6LI oNpeaensieTca ABYMs OCHOBHBIMU KPUTEPUSMU:

- MO CBOEMY COCTaBy W CBOWCTBaM (3a UCKMIOYEHMEM 3arpsi3HEHNIA, HELleneBbIX, MPUMECHBIX UiK che-
LOBbIX KOMMOHEHTOB), a Takke ha3zoBoMy COCTOSIHMIO Npoba NpUPOAHOro ras3a fomkHa ObiTb MAEHTUYHA NpuU-
pogHoMy razy B Touke oTbopa npob.

I punMmevYyaHne — 38Fpﬂ3HEHMH, a TakkKe HelueneBble, NPUMECHbIe UMW CnefoBble KOMMOHEHTLI, UCKNKOYeHne
KOTOpPbIX HE CYWeCcTBeHHO ANnA nocnegyruwero aHarnnsa npupoaHoro ra3a n He BrNvAeT Ha MeTpOoriormyeckne Xxapaktepu-
CTWUKM NpUMeHAEeMOro MeToaa aHanusa, npn nx HeraTMBHOM BIMAHUK Ha oﬁopy,qoaaHme n CH MoryT ObITb M3BNEYEHBI U3
vnccnegyemoro rasa cneymanbHblMKW CcpeacTeamu, CbMJ'IpraMVI, a600p6epaM|/| T M.

- npoba npMpoAdHOro rasa gomkHa OblTb oTobpaHa B Tovke oTOOpa Npobbl, pacnonoXxeHWe KOTOPoW
obecne4nBaeT COOTBETCTBME WMHQOPMaLMM, NONyYeHHOW No pesynsTatam aHanusa npobbl, obbemy rasa, K
KOTOpPOMY AaHHasa uHdopmauusa gofkHa OblTb OTHECEHa B M3BECTHLI MOMEHT WMV MEPUOA BPEMEHM, YTO
TpebyeT conocTaBneHnsi Bo BpEMEHW (CMHXPOHW3aLMW) pe3ynsTaToB aHanunsa ¢ 06LeMomM NpupoagHoro rasa.

PasnuyaloT npsiMof 1 KOCBEHHbLINM MeToAbl oTbopa npob (cM. pucyHok 1).

Mpu npsimom oTbope Npoby NpupoaHOro rasa oTbuparoT U3 NOTOKa U HenocpeacTBeHHO nepenatT B CA.
Mpu kocBeHHOM oTOOpe Npoby rasa oTOMparT K XpaHAaT B NPOO0OTOOPHOM KOHTEMHEpe WM KOHLeHTpaTope
nepend ee nepenaden 8 CU.

Metoasl oTGopa npob

A

Mpsimoid KocBeHHbI
y
TouyeuHbli HakonurenbHbii
MponopunoHansHBIA MponopunoHaneHbIA
BpemMeHu NOTOKY

PucyHok 1 — Metogpe! otbopa npob

OCHOBHbLIMW BUAAMW KOCBEHHOTO 0T6Opa Npob NpMpoaHOro rasa ABNATCH TOYEYHbIA UM HAKONMUTENb-
Hbl oTbop. lMpu TodedHoMm oTbope npoby npupogHOro raza oToéMpalnT egMHOBPEMEHHO B OMpenereHHoM
mMecTe ot6opa npob. Mpu HakonuTensHOM oTOope nNpoby NpPUPOAHOro raza QoPMUPYIOT NYTEM HaKOMMEHUS
cepun ToYedHbIX Npob B ogHoM 06beauHeHHon Npobe B onpeaeneHHoOM MecTe oTbopa npob. HakonuTenbHbIN

8
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oT6op npob nogpasfenslT Ha NPONOpPLUMOHanbHbLIA BpeMeHW U MPOoMnopUuoHanbHbLIA 06bLeMHOMY pacxoady
(CKOopOCTK MOTOKA) MPUPOAHOro rasa.

5.2 YacTtoTta oTt6opa npob

5.2.1 ObwMe nonoxeHUnA

Mopg Tpebyemoit YacToTon oTbopa Npod Mccneayemoro rasa cnegyeT NnoHMMaTh YMCNO NpeacTaBUTeNb-
HbIX NPo06, KOTOpOe HeoOXoANMMO 0TOBpaTh 3a onpeAeneHHbIN Nepuos BpeMeHW AN NONyYeHUs 4OCTOBEPHbIX
OaHHbIX O KOMMOHEHTHOM cocTaBe M (DU3NKO-XMMUYECKUX CBOWCTBaX MocTaBneHHoro obbema rasa. YkaszaH-
Hoe YMcno Npob pekoMeHAYeTCA MCMONb30BaThL B KAYECTBE OCHOBLI AMNS COCTAaBNEHMSA COOTBETCTBYHOLLUX rpa-
dukos otbopa npob MMM NNaHOB aHaNUTUYECKOTO KOHTPOMS.

Yucno HeoBxoguMelx Npob Mccnegyemoro rasa 3a TpebyeMelil nepuos BpeMeHW 1 BEIYUCTISIOT Mo ypae-
HEeHUIO

n=(f'_3}, (1)

roe t — koadpduumeHTt CTblogeHTa;
S — BbIDOpPOYHOE CTaHAapTHOE OTKIOHEHWE;
d — 3HadeHWe LeneBo HeonpedeneHHOCTH, YCTAHOBIMEHHON ANs BbIDOPOYHOrO CpefHEro 3Ha4YeHus no-
KasaTens KadecTBa rasa, onpeaenseMoro 3a OTYeTHLIN Nepuoa.

3Hauenust koadpcpuymeHta CTblogeHTa AnA ABYXCTOPOHHEW OOBepuTensHoW BepoaTHoctu P = 0,95
(paBHbI 3Ha4YeHWsM ONa OOHOCTOPOHHEN OoBepuTenbHoW BepoaTHocTu 0,975) npueeneHsl B Tabnvue A.1
(mpunoxeHue A).

MpumeyaHns

1 3HaueHns koadpdmumeHTa CTelogeHTa ANa OBYXCTOPOHHEN AoBepuTensHon BeposaTHocTy P = 0,95 oTHocATeS K
oTbopy Npob ANs BbINOMHEHWS PerynapHbIX aHanu3oB NPMPOAHOIo ra3a No cTaHdapTHBIM METOAMKaM (MeTogam) usmepe-
HWIA. [Ina BeINONHEHWS aHanW30B NPUPOAHOTO rasa ¢ NpMMeHeHWeM peepeHTHbIX, NPELM3NOHHBIX, Hay4YHO-UCCNenoBa-
TenbCKNX 1 APYrMX MEeTOAUK (MeTOQOB) M3MEPEeHUId Co cneunanbHeiMu TpeboBaHWAMM TOHYHOCTK, HeoBXoOMMO MCMOoNb30-
BaTb COOTBETCTBYIOWME TpeboBaHUAM NPUMEHAEMON METOAWKW 3Ha4eHus koadduumeHTa CThlogeHTa U 4OBEPUTENBHON
BEPOATHOCTH.

2 Llenesan HeonpeaeneHHocTk [1] ABNAeTCA 3apaHee yCTaHOBNEHHOW BEPXHEN rpaHnLel pacluMpeHHon Heonpeae-
NeHHOCTU NpK koadpdhrumeHTe oxeaTa k (kak npaeuno, k = 2).

3 3a oueHKy 3Ha4YeHWs paclUMPEHHOW HeonpeaeneHHOCTN NPy COOTBETCTBYIOWEM koadduumeHTe oxeaTa gony-
ckaeTcst MPUHUMAaTb 3Ha4YeHWe J0BepUTeNbHON rpaHuUbl MOrpeLIHOCTM NpU OOBEpUTENbHON BeposTHOCTM P, obecneyn-
BaIOLLEN NPUBMNUKEHHO PaBHbLIA MO BEMWYMHE WHTEPBAN OXBaTa (C TOYHOCTLIO A0 NPWHATOrO OKPYFMEHUs OUEHUBaEMbIX
3HaYeHUN, HanpumMep, Npu K = 2 1 HopMarnbHOM pacnpederneHuy onpeaenseMon BeNMYnHbl BEPOATHOCTb P gonyckaeTca
npvHUMaTh pasHou 0,95).

5.2.2 Yucno HeobxoguMeIX Npob nccnegyemoro rasa 3a Tpebyembli nepuog BpeMeHUW 11 HaxoosaT MeTo-
OOM uTepauuii unu MeToaom nocnegoeartensHoro nepebopa.

5.2.2.1 Metog ntepauvnn

YpaBHeHue (1) pewawT MeToooM UTepauun: OLEHWBAKT NepBoHaqYanbHoe 3HadeHue { u MCnonb3yT
€ro Ans BbIMMCIEHUS CKOPPEKTUPOBAHHOIO 3HAYEHWS N, KOTOPOe, B CBOK O4Yepedb, UCMOMb3YHT ANa nony-
YeHUs HOBOTO 3HadeHWs koadduuneHTa . OLeHKN LeneBoil HeonpeaeneHHOCTH (NMOrPeLLHOCTH), YMcna npob
M CTaHOapTHOrOo OTKNOHEHWA OOMKHbI OTHOCUTBCHA K OOHOMY NMepuody BpeMeHW (Unv crnedyrLlium Apyr 3a
OPYyrom nepuogam BpeMeHW, paBHbIM MO MPOOOIHKUTEINbHOCTN).

5.2.2.2 MeTtop nocnepoBaTenbHoro nepebopa

MeToa 3akno4aeTcsa B NocnenoBaTenbHOM, Kak NpasBuno, 0T MeHblero K bonbwemy, nepebope 3Ha-
YeHUn yncna HeobxoguMMmbix NMpob vccnenyemoro rasa 3a Tpebyemblil nepuog BpemeHu n. [Npu 3Tom B3ATOE
Yncno HeobxoguMbIX MPOB MCMOMb3YHT, YTODLI BLIYMCITUTE 3HAYEHME PACHETHOW HEONPEAENEHHOCTH dpacq no
cnegywolwen dopmyne

t-s
I (2)
pacy [_n

Ha kaxgom wware Bbl4MCIEHWH, nony4yeHHoe 3HadeHune pacquHoﬁ HeonpegeneHHocTn dpacu CpaBHN-
BAKOT CO 3HAYEHMEM LeneBon HeonpenoeneHHoCcTn d. anI BbINMNOJIHEHMW YCIMOBWA dpacq < d BbIYMCIIEHNS npe-
KpalwlakT.
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5.2.3 3apaHue LeneBoOW HeoNpeaeneHHOCTH

LleneBasi HeonpeaeneHHOCTb YCPEAHEHHbIX 3HAYEHUI onpenensemMblX (PU3NKO-XMMWYECKUX BEMWUYMH
(Hanpumep, TENNOTLI CropaHnsi) MOXeT ObITb Yka3aHa B COrnalleHusax Mexay CTOpOHaMK Ha NocTaBKy npu-
pofHoro rasa.

Ecnu B cornaleHusax Mexay CTOpOHaMW Ha MOCTaBKy MPUPOAHOrO rasa He ykasaHa LueneBasi He-
OMNpeneneHHocTb, HO YKasaHbl MpefenbHble 3HavYeHus Ons onpefenseMblX NokaslaTeneil kadecTBa rasa,
Luenesasl HeONpPeaeneHHOCTb MoxeT 6biTb OUEeHeHa Ha OCHOBe npaBwna NpuHATUS peweduin no TOCT
ISO/IEC 17025—2019 (nyHkT 7.8.6), yCTAHOBMEHHOTO 415 OLEHKW COOTBETCTBMSA NMoKasaTerns KadecTBa yKa-
3aHHbIM Mpegenam (c y4eToM MpUeMIIEMOro YPOBHSA pucka). Hanpumep, Kkorga npaBuno NpUHATUS pelleHuns
BKMHYaET 3allMTHY0 nonocy (cM. [2]), paBHyto pacllMpeHHOM HeonpeaeneHHOCTU, CHUXAKLLYI0 BEPOSITHOCTL
HenpaBUIbHOrO 3aKMIYEHWs1 O COOTBETCTBUM MOKAa3aTens KayecTBa, pa3HuLa Mexay npedenbHbiM 3HauYeHu-
eM W NocnefHUM OnpefeneHHbIM 3HavYeHneM (Mnu nocnegHuM CpedHuMM 3a 3afaHHblid Nepuo 3HaveHueMm)
MOeT BblTb NPUHATA B KAYECTBE LENEeBoi pacllMpeHHoR HeonpedeneHHocTU. [lonyckaeTcs Npu OTCYTCTBUK
YKa3aHHOW Bbllle MHDOpMaLMK, B Ka4ecTBe LIeNeBOW HEeONpPeaeneHHOCTU NPUHUMAaTL 3Ha4YeHUe pacluMpeH-
HOl HeonpeaeneHHOCTW MPUMEHAEMOro MeTofa aHanusa, B3sTOW AN YyCPeQHEHHOro 3a 3afaHHbIi nepvos
UMW NocnefHero onpeneneHHoro HemocpeacTBEHHO (PU3UKO-XMMUYECKOrO NOKasaTens UM KOMNOHEHTHOrO
cocTaea npupogHoro rasa. pu oTcyTcTBUM MHOPMaLUKM NO 3HaYeHWo BbIBOPOYHOro CTaHAAPTHOMO OTKMO-
HEHWs S, JOMYCKAETCA WCNOMb30BaTh 3HAYEHWE CTaHOAPTHOrO OTKMNOHEHMSA NOBTOPAEMOCTM MCMNOMNbL3YEeMOro
MeToda aHanusa NpUpoaHOro rasa, o,, KOTOPOE TakKe BLIYMCNAKT M3 Npeaena NoBTOpAeMOCT MeToAa aHa-
nuaa r no cnegyowen hopmyne

L. (3)

5.2.4 Yucno npob

Uucno npob onpeaenseTcs MUHUMAaNbHO HEOBXOOANMBIM KONMYECTBOM aHanu3oB LeneBoro unamko-xu-
MWYECKOrO NOoKasaTensi MpUpoOHOro rasa, KoTopble CrieayeT BhIMOMHUTE 33 ONpeferneHHbIn Nepuo BpeMEHH.
OHO 3KBMBANEHTHO YMCIY OTAENbHbLIX NPOb NpU UCMNOMbL30BaHUM HAaKONUTENLHOTO MeToaa oTbopa npob.

5.2.5 t-koadpcpuuymneHT CThlOgEHTa

3HaveHns t-koadhdpuumeHTa CTblogeHTa, YyYMTbIBAKOLLErO KOHEYHOE KONMWYecTBO npob, npuBedeHbl B
CTaHOapTHbIX cTaTucTudecknx Tabnuuax. Ero 3Ha4YeHrWe 3aBUCUT OT NPUHATON ABYCTOPOHHEN JOBEPUTENBHON
BEPOATHOCTHM (KaK NpaBumno, Ans perynapHbiX U3MepeHuin NPUHUMaKT 3Ha4eHue OBYCTOPOHHEN OOBEpUTENb-
HOW BepoaTHoCTK paBHoe 0,95) 1 yucna cTeneHen cBoboabl v, KOTOPOE B HACTOSALLEM CTaHOapTe NpUHMMAEeT-
CS1 KaK Yncro Heobxoaumelx npob MUHyC eanHuua, v = (n— 1).

Mpumep 1 — OnpedeneHue Heob6x0dumMoz0 Yucsa nNpobd Ona cpedHeMecaYHO20 3HaYeHUs Menomsl c2o-
paHus memodom umepayui

d = 0,4 % (npeden nozpewHocmu, ycmaHoeIeHHbIl 6 cozfaweHUU Ha nocmasky npupodHozo 2a3a onsa
cpedHeMecsIYHO20 3HaYeHUsl);

s = 0,6 % (eblbopoyHOE cmaHAapmHOe OMKNOHeHUe 3a 00UH Mecsay).

lNepeast oueHka npun=17:

t = 2,447 dns wecmu cmeneHell cao0600sk! U 00HOCMOpPOHHell doeepumensHoll eeposmHocmu 0,975 (pasHa
deycmopoHHel eeposmHocmu 0,95)

2,447-0,6 \
n=s|—
0.4

n = 13,47. Pesynbmam ebi4Uc/IeHUs1 OKpyaisaom do yenozo yucna npob.

lNepeass umepayus npun=13:

noemopHo ewi4ucasom npu t = 2,179 dna deeHadyamu cmeneHell ceo60dbl U 0OHOCMOpOoHHell doeepu-
mensHol eeposmHocmu 0,975 (paeHa deycmopoHHell eeposimHocmu 0,95)

(2,179-0,6\°
0,4
n=10,68.
Bmopas umepauyus npu n = 11:

noemopHo ebiqucnaom npu t = 2,228 dna decamu cmeneHell ce0600bi U 0OHOCMOPOHHel dosepumersb-
Holl eepossmHocmu 0,975 (pasHa deycmopoHHeli seposmHocmu 0,95)
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2
2,228 -0,6
n=|—————|
0,4
n = 11,17. Mpu okpyaneHuu pesynbmama ebiducieHull do yenozo 3HavyeHus nonyyarom n = 11, makum o6-
pasoM Yukn umepayull 3ageplueH.

Mpumep 2 — OnpedeneHue Heob6xodumoz0 Yucna npob 0ns Maccosoll KOHUeHmpayuu obuwel cepbl Memo-
dom umepayudl.

Mocneduee uamepeHHoOE 3Ha4YeHUE Maccog8oil KoOHUeHmpayuu cocmasusno 20 Ma/m3, no coznaweHuro Ha fno-
cmaeky npupodHoao 2a3a npedenbHoe 3Ha4YeHUe Maccosoll KOHUeHmpauyuu cocmasnsem 50 ma/m>.

d = 30 m2/m3 (paznocmb mexdy npedenbHLIM 3HAYEHUEM 10 CO2NaweHUro Ha MOCMasKy 2a3a U noc1edHUM
U3MepeHHbIM 3Ha4YeHueM);

s = 10 ma/m3 [eni6opoyHoe cmaHOapmHoe OmKAOHEHUe 10 pe3ynbmamam onpedenieHUsl MoYyeyHLIX Npob
(3a npowedwui 200)];

t = 4,303 dns yucna cmeneHeld ceob00dbl, MPUHUMAEMO020 PagHbLIM 2 (M. e. Nepayro OUEHKY 8bINOSHIHM npu
n = 3); 0sycmopoHHAs dogepumenksHas eaepossmrocmes — 0,95,

4,303-10 \*
n= s
30

n = 2,06.
MoemopHoe ebiyucieHue nNpu Jucne cmeneHel ceobods! pasHom 1 daem okpyzreHHoe 3HavyeHue n = 18,
m.e. dayx npob6 Hedocmamo4yHo U HeobxodumMo omobpames mpu nNpobbi NPUPodHO20 2a3a 3a 3adaHHbIU Nepuod.

Mpumep 3 — OnpedeneHue Heo6xodumMozo yucna npob 0ns nnomHocmu Memodom umepauyull

d = 0,0022 2/m? (npeden nozpewHocmu, ycmMaHo8IeHHbIL 8 coaMalleHuu Ha Nocmasky npupodHozo 2asza
0ns cpedHeMecsiYHO20 3HaYeHUs U NPUHAMbI @ Kadyecmee 3HayeHUs yeneeoll HeonpedesneHHocmu);

s = 0,001516 2/m? (ebi6opoyHoe cmaHdapmHoe OMKIOHeHUe 3a 00UH MeCcsy).

[lepesasi oueHka npu n = 3:

t = 4,303 ons deyx cmeneHell ceob00bi U 0OHOCMOpPOHHel dosepumensHoll eepoamHocmu 0,975 (pasHa
deycmopoHHel eeposmHocmu 0,95)

[ 4,303-0,001516 2
0,0022

n=879.

lMepesast umepayus npun = 9:

noemopHo eblducnsaom npu t = 2,306 dns eocbmu cmeneHeli ceobodbi U 0dHOCMOPoHHell dosepumens-
Hol eepossmHocmu 0,975 (pasHa deycmopoHHel eeposmHocmu 0,95)

[ 2.306-0,001516 ’
0,0022 !

n=252

Bmopas umepauus npu n = 4 (MockonbKy umepayus npu n = 3 yxe npoeodunack U npueesa K 3aeblWeH-
HOMY 3Ha4yeHUK pac4yemHo20 Yucna n):

noemopHo ebivucnsom npu t = 3,182 dnsa mpex cmeneHell ceob600bl U 0OHOCMOPOHHell dosepumenbHoL
eeposamrocmu 0,975 (pasHa deycmoponHell sepossmHocmu 0,95)

[ 3.182-0,001516)’
0,0022 i

n=4,_81.

Tpembs umepayust npu n = 5:

noemopHo ebiqucnsaom npu t = 2,776 dna yemsipex cmeneHeli ceo600dbl U 00HOCMOPOHHel dosepumenk-
Holl eepossmHocmu 0,975 (paeHa deycmopoHHell eepossmHocmu 0,95)

_(2,776-0,001516 \°
0,0022 ’

n = 3,66.
Takum obpazom, Heo6xodumo ombupamb Mame Npob e mecsy Ans onpedesieHUs daHHO20 NMoKazamerns.
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Mpumep 4 — OnpedeneHue HeobxodumMoz0 Hucna npob Ansa nnomHocmu MemodoM nocredosamenbHO20
nepe6opa

d = 0,0022 2/M3 (npeden nozpewHOCMU, yCMaHOBAEHHbI @ co2naweHuU Ha MocmasKky npupodHozo 2asza
ons cpedHeMecsYHO20 3Ha4YeHUs U MPUHAMbIO  Kayecmee 3HavyeHus uyeneesoll HeonpedeneHHocmu);

s = 0,001516 2/m> (abi6opoyHOe cmMaHAapMHoe OMKIOHEHUe 3a 0OUH MecsU).

Mepeas oueHka npu n = 3 [t = 4,303 dnsa deyx cmeneHell ceobodbl U 0dHOCMoOpPOoHHell doeepumesibHOU ee-
possimHocmu 0,975 (paeHa deycmopoHHel eeposmHocmu 0,95)]

_4,303-0,001516
pacy ~ T
Pacyem+as HeonpedeneHHocms d . ., 6bille Ueniegoil, makum o6pasom nepebop 3HaveHul npodosmkarom.

Bmopas oueHka npu n = 4 [t = 3,182 dna mpex cmenerell ce0600b! U 0OHOCMOPOHHel dosepumenbHOL
eeposamHocmu 0,975 (pasHa deycmopoHHell eeposamHocmu 0,95)]

d =0,003766.

_ 3,182-0,001516
dpacu = T
Pacuemmnas HeonpedenenHocms d ., 8bitlie yenesoil, makum o6pasom nepebop 3Ha4yeHull npodomkarom.

Tpemebs ouerHka npu n =5 [t = 2,776 0ns yembipex cmenexeli ce0600bi U 00HOCMOPOHHel dogepumenbHol
eeposamHocmu 0,975 (paeHa deycmopoHHell eepoamHocmu 0,95)]

_2,776-0,001516
dpacq = T

Pacyemnas HeonpedenenHocms d, ., HUXe yeneeol, makum o6pa3om nepe6op 3Ha4eHUl Npexpauarom.
Heobxodumoe 4ucno npo6 pasHo 5.

=0,002412.

=0,001882.

5.3 MNpsamon oTbop npob

5.3.1 O6wmMe nonoxeHus

MpobooTbopHaa cucTeMa OoMmkHA ObiTb PACNONOXeHa Kak MOXHO Bnuvxe K Touyke oTGopa npob u, no
BO3MOXHOCTW, HEMOCPEOCTBEHHO Nnocre npobooTbopHoro 3oHAa, YTobbl, NpU HEOBXOAUMOCTU, OMepaTUBHO
perynvpoBaTth AasneHue npu nogade uccregyemoro raza B CU. NpobooTtbopHasa cuctema gomkHa 6biTe OC-
HalleHa yCTpOMCTBOM oborpeBa Ans KOMMeHcalum oxnaxaeHns Bcrieacteme adpdperta [rkoyna-TomcoHa unm
13-3a YCIIOBWIA OKpPY>KaloLLelr cpeabl, CNOCODHbBIX BbI3BaTk KOHAEHCAUUIO NAPOB BbICOKOKUMALLMX KOMMNOHEHTOB
npupoaHoro rasza. PekoMeHyeTcs Takke ocHallaTb CUCTEMY AONONHUTENBHLIMU perynsaropamMu, unsTpaMu
W OpYTMMU HEOBXOOAUMBLIMY 3NEMEHTAMM B 3aBUCUMOCTH OT Lienel npobootbopa.

Ha pucyHkax B.1 u B.2 (npunoxeHue B) nokasaHbl npuMepsbl Npob6ooTBOpHEIX cUCTEM AnA MpAMOro
oTbopa npob B COOTBETCTBMM C HACTOALLMM CTAHAAPTOM, NPKU 3TOM A0MYCKAETCA NPUMEHEHWE N OPYTUX KOH-
durypayui.

Bonee getaneHast nHdopmauusa no npobooTGOpHBEIM cMcTeEMaM ANs onpeaeneHnst KOMNOHEeHTHOro Co-
cTaBa U PU3NKO-XMMWUYECKUX CBOWCTB NPUPOLHOI0 rasa ¢ NoOMOLLLI MPOMbILLMIEHHbLIX ra3oBbiX XpoMartorpa-
doe unu uHeix CH npuBegeHa B 3KkCNnyaTauMoHHOR OOKyMeHTauMn Ha AaHHele CU, a Tarke B [3].

5.3.2 ABTOMaTU4YeCKMI OpeHax

ABTOMATUYECKUA ApEHaX BKtodaeT B cebs koMmnnekc npyMcnocobnenunin Ans HaKONNeHWs U Nepuognye-
CKOrO CrvBa WMAKOCTM M3 MOBYLKW (cenapartopa) B cocTaBe cucTemMbl NpobonoaroToBku. MNpu npuMeHeHum
aBTOMAaTUYECKOro ApeHaxa cnegyeT yYUTbiBaTh, YTO KOHTAKT HAKOMMEHHOW MeXxay UMKNamMu gpeHaxa XUoKo-
CTU C UccnefyemMbiM rasom MOXET NOBMWUATb Ha pe3ynsTaT aHanuaa.

5.3.3 CHMKeHMe gaBneHunA

[Ons cHWXKeHWs 4aBneHusa NccneayeMoro rasa ycraHaBnuBatT peaykTop gaenenus. [lonyckaeTcsa ocHa-
LaTh peayKTop OBYMSA BEHTUNSAMU, 00 M NOCNE pedyLupyroLero ycTponcTea.

5.3.4 NpogyBKa NHEPTHLIM razom

MpobooThopHyto cUcTeMY peKkomeHayeTcsi obopynoBaTh cpeacTBaMy Afist MPOGYBKM MHEPTHBIM rasoM.
Mpogyeka NpobooTOOPHOW CMCTEMBI MOXET NOTpeboBaThCs NPY KOHAEHCALUKN BbICOKOKUMSLLNX KOMMOHEHTOB
vnccnegyemoro rasa, a Takke Ans yaaneHusi Bo3ayxa (KMcnopoga) U3 cUcTeMbl 4o NponyckaHus uccrnegyemo-
ro rasa, 4tobbl UCKMIOYMTL CO34aHNEe NOTEHLMANbLHO ONAacHOW CUTYyaLun.

5.3.5 MNpegoxpaHuTenbHbLIA KnanaH

MpegoxpaHuTeneHbld (COpOCHOM) KNnanaH — aBTOMaTtM4eckoe YCTPOWCTBO Ans cbpoca faeneHust uc-
crnefyeMoro rasa, KOToOpoe OTKpbIBAeTCs MNponopuMoHansHO pasHocTu Mexay daBneHnem uccneayemoro rasa

12

GostExpert.ru
https://GostExpert.ru/gost/gost-31370-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68424
https://gostexpert.ru/gost/gost-31370-2023?utm_source=pdf&utm_medium=68424&utm_term=page

rOCT 31370—2023

M YCTAHOBMNEHHbLIM AaBreHueM OTKPbITUS, UMEET XapaKkTepUCcTUKY BbICTPOro NONHOro OTKPLITUS UnK cpabartbl-
BaHWsA M MPUMBOAUTCA B AENCTBME CTAaTUYECKUM OaBMNeHWeM NMPUMPOLHOro rasa nepeg knanaHom. YCTPOWCTBO
aBTOMAaTUYeCKM 3aKpblBaeTCs, KOraa AaBfeHuWe UCCNeayeMOoro rada Ha BXOJe KnanaHa CHUXaeTcs HUXe 3a-
OAHHOTO JaBMNeHUsl OTKPLITUSA. YKasaHHble YCTPOWCTBA ABMNSHTCA repMEeTUYHBIMUA B 3aKPbITOM COCTOSIHUM U
LWIMPOKO UCMOMb3yTCa Npu paboTe ¢ NPUPOAHLIM ra3oMm.

[MpenoxpaHUTenbHbIA KnanaH crnefyer ycTaHaBNMBaTL HUXKE MO MOTOKY OT PedyKTopa OaBneHws Arns
TOro, 4tobbl 3awnTuTe C OT HEKOHTPONMMPYEMOrO MOBLILEHUS OABMEHWA WMCCNeayemoro rasa B cUcTeme
BCNeacTBMe 0TKasa pegykropa.

5.3.6 O6orpeB npobooT6opHON NUHUK

MpobooTbopHas NMHWA AOMKHA BbITh TENNOU30NUPOBaHa UMK HArpeTa Ans UCKNIYEHWUS BO3MOXHOCTM
obpas3oBaHns KUOKoCTU Unu aacopbLmMmy KOMMOHEHTOR NPUPOOHOro rasa o TEMMNepaTypbl, HE MEHee YeM Ha
10 °C npeBblwawLen Hanbonbllee M3 3HaYeHW TEKYLLEN TeMnepaTypbl TO4KU pockl (MO BOAE WK YIMeBo-
Aopoaam) UCCNeayemoro rasa wnm (Mpy oTCYTCTBUWM akTyanbHOM MHOPMaLUKM 0 TeMNepaType TOYKM pochl Mo
BOAE W YrnmeBogopoAamM) A0 TemMnepaTypbl, paBHOW WK NPEeBbILLAKWEeA TeMnepaTypy MCCNeayemoro rasa B
Touke oTbopa npob.

[Mpy NnpoBegeHMM M3MEPEHUI TeMnepaTypbl TOYKU pockl No BoAe unu yrneeogopogam no MOCT 20060
n FTOCT 20061 Temneparypa npobooTOOpHON NMHKMM OOMKHA ObITh Bhille TeMnepaTypbl UCCregyemoro rasa
B TOYKe oTOopa npob.

5.3.7 NMnHua nogaum npobbl B cpeacTBO U3MepeHUun

JIvHua nogaun npobel nccnefyemoro rasa Ha Bxog CW pormkHa 6biTe 060opygoBaHa OTCEYHBIM KpaHoM
ansa obecnevyeHs BO3MOXHOCTU MpoBefeHus TexHudeckoro obenyxumeanusa CW. Huxe no nmoToky OT oTceu-
HOTO KpaHa, Kak NpaBumno, ycTaHaBNMBaKT (UNLTP TOHKOW OYMUCTKU OT MEXaHUYECKUX NMpUMece, He N3MeHs-
IOLLMIA KOMMOHEHTHLIA COCTaB UccneayemMoro rasa. [pagyMpoBOYHEIA ra3 BBOAAT B NUHUIO nocne unsrpa.
Ans otbopa/aHanusa npob B NMHWM NOHMKEHHOTO AaBneHns Beepx no notoky ot CH cnegyet yctaHaBnvBath
BEHTWUINb TOHKO PEryriMpoBKW; TAKON e BeHTWMNb CreayeT yCTaHaBnMBaTh Ha nvHuK nogadm B CU rpagyupo-
BOYHOrO rasa.

Mpu oTbope/aHanuse Npobbl B NMMHUW MpY NOBLILLEHHOM AABNEHUM HEODXOAMMO YCTAHOBUTL HUXKE MO
notoky ot CW ycTpoiicTBO perynupoBaHusi CKOPOCTM MOTOKA, HanpuMep, BEHTUMNb TOHKOW perynvpoBku. Ons
KOHTpOMNs AaBNeHusa NoToka UccneayemMoro rasa, a Takke Ana npefoTBpalleHns nogadu rasa, Haxogsllerocs
noa W3bbITOYHBIM AaBneHWeM, B NMUHUKA nogaqn npobel Ha Bxog CU cnegyeT ycTaHaBnueBaTh peayKTop umn
perynaTop AaeBneHus.

Hwxe no notoky nocne CW nckoMoro g1smnKo-xMMmUYeckoro nokasatens ycraHasnmeatotT CH o6bemHoro
pacxofa uccriefyemoro rasa.

B npunoxeHun B nprBefeHbl pasnuuHble BapyMaHThl peanuM3aunn cXem OnA nogadyM 0OHOro UIv He-
CKOMBKNX rpafynpoBOMHLIX FA30B B NPpoBOOTOOPHYO CUCTEMY, peannayoLLyo npamMoi oTbop npob.

5.4 KocBeHHbIW oTGOp Npob

5.4.1 Toye4yHbIN oTOOP NPOB

5.4.1.1 O6wme nonoxeHus

[ns ToyeuHoro otbopa npob npupoaHoro rasza B NpobooTOOPHLIA KOHTEMHEP NMpU BbICOKOM WU HU3KOM
OaBMNeHVUM NPUMEHSIIOT CNeayloLne OCHOBHbLIE METObI:

- MeTof 3anofHeHWA—BbINYCKa C WCMNONb30BaHWEM OAHOMONIOCTHOINO ABYXBEHTUIbHOrO npobooTtbop-
HUKa;

- MeTo[ BakyyMWpPOBaHMWA C UCMOSMb30BaHUEM OLHOBEHTUNLHOTO BannoHa;

- MeTOA C UCMoNb3oBaHMeM NpobooTOOpPHMKA C NOABUNKHBLIM MOPLLUHEM.

5.4.1.2 MeTop 3anonHeHUs—BbINycKa

[MpumeHeHWe MeToda BO3MOXKHO B TOM crfy4vae, Korga TemnepaTtypa npobooTbopHOro KOHTelHepa He
HWXE TeMNepaTypbl NPUPOSHOro rasa B To4ke oTbopa npob. JasneHune B Todke oT6opa npob npupogHoro rasa
OOMKHO BbiTh Bbile atMocdepHoro. MNoapobHeln NpUMep peanuaaunn aToro MetToga nNpusBeneH B NpunoXxe-
Hum [

5.4.1.3 MeTton BakyymMmmupoBaHusa bannoHa

B naHHoM meToge Ans otbopa npob Ucnonb3yT NpeaBapUTenbHO BakyyYMUPOBAHHLIA BanmoH.

[MpumeHeHWe MeTO4a BO3MOXHO B TOM CIy4Yae, KOrga AaBreHue B ToWuke oTbopa npob uccnegyemoro
rasa Bbille UMK HUXE aTMoCcgepHOoro, a Temnepartypa b6annoHa Bblle WNK HKe TeMnepaTypbl NPUPOAHOro
rasza B Todke oTbopa npob.
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Mpumep peanusayun MeToga BakyyMUpoBaHMsA BanrnoHa npuseaeH B npunoxeHun I

5.4.1.4 MeTtop ¢ ucnonb3oBaHuem npobooTBopHNKa ¢ NOABWKHBIM NOPLUHEM

C nomollblo faHHoro MeTtoga npoba uccrnegyemoro rasa noctynaeT B NpoBooTOOPHUK ¢ MOABUKHBIM
nopLUHEM Mo AaBNeHWeM B rasonposBode W npu oborpese unu Tennousonsunn npobooT6opHbIX NUHWUIA NPK
HeobxoauMOCTH.

5.4.1.5 Metog Tode4yHoro otbopa npob M3 CUCTEMBbI pacnpegerneHus NPUPOAHOro rasa HW3Koro Aa.-
TNEHUs C MUCMONb30BaHWeM CTeKNSHHOW NMUNeTKW NpueedeH B npunoxedun . Ecrniv HEBO3MOXKHO NMPUMEHUTL
OCHOBHbIE MeToAbl ToHe4Horo oTbopa, AonycKaeTcs NpMMeHeHWe CneLmannanpoBaHHbIX eMKOCTeWn, Hanpu-
Mep, NakeToB (NoAYyLIeK) BhINMOMHEHHbLIX U3 MHEPTHLIX K LIereBbIM KOMMOHEHTaM MPUPOAHOTO rasa MaTepuanos
(Teonap, TednoH).

5.4.2 HakonuTtenbHbIA oT6Op Npob

5.4.2.1 ObLwume nonoxeHusa

CkopocTb notoka (06beMHbIM pacxon) M KOMMOHEHTHbIR COCTaB NPMPOLHOIO rasa MOoryT MeHATLCS BO
BPEMEHM, MO 3TON NPUYMHE MHTepBan Mexay nocnefoBatenbHbiMW oT6opamun npob crnegyeT BbibMpaTh COOT-
BETCTBEHHO U3 coobpaxeHuil, 4Tobbl oTo6paHHas Npoba KOPPEeKTHO oTpaxana 3T U3MeHeHus.

HakonuTenbHbili oT6op Npob ocylLecTBNAT B TeYeHWe onpeaeneHHoro MHTepeana BpeMeHu ¢ nony-
JYeHWeM npencTtaBUTernbHON 0bbeduHEeHHONM Npobbl NPUPOOHOrO rasa, oTpa)alllen M3MEHEeHUsA B MOTOKe B
TedyeHne (PUKCMPOBaHHOIo NEpKUoaa BPEMEHU UMK NPU NPOXOKOEHUN onpedeneHHoro obbema rasa. TunuyHas
npobooTbopHas cuctema gomkHa ObiTe OocHalleHa NpobooTOopPHBIM 30HAOM, BCAChIBAKLIMM HarHeTaTtenemM,
paccyYMTaHHbIM Ha JaBfeHve NpUpoAHOro rasa B rasonpoBOLEe, 3aXBaTHbIM YCTPOWCTBOM, CUMHXPOHU3UPYHO-
LWMM YCTPOMCTBOM, CBA3AHHLIM C YCTaHOBMNEHHbIM Ha mecTe C obbemMHoro pacxoga, perynupyembiM BHELU-
HUM WUCTOYHUKOM MUTaAHWS HarHeTaTens WUnu perynsatopoM, KOTOPbIA M3MepsieT OaBreHue B rasonpoeoje M
obecneynBaeT AaBneHne, HeobxoaMMoe AN 3acackiBaHWsA Npobbl HAarHeTaTenem, U 3NeKTPOMarHUTHLIM Kna-
naHoM, BKIOYaloWmMmM HarHetatens. [pobootbopHan cuctema MoXeT OblTe CMOHTMPOBaHa HanpsiMylo Unu
yCTaHOBMEHa C NpMMeHeHUeM BHelHero NnpobooTOopHOro KOHTYpa.

5.4.2.2 Bbibop BMAOa HakonUTenbHOro otbopa npob

Ona cuctem HakonuTensHoro otbopa nNpob cnefyet NPUMEHSATL 0TOOP NPo6, NPONOPLIMOHASBHLIA 00L-
eMHOMY pacxofy (CKOpOCTW MOTOoKa) Mccrneayemoro raza, npu Hanuyum TeXHUYeCKoN BO3MOXKHOCTW ero pe-
anusauuu. JaHHelid cnocob otbopa npob MCNonb3yoT B TeX criyyasix, KOr4a CKOPOCTh MOTOKA M KOMMOHEHT-
HbIA cOCTaB NMPUPOOHOrO raza WUaMeHAKTCa BO BpeMeHW. Hampumep, ecnv NpupoaHbLIA ra3 B rasonpoBofe
He aBwxeTcsl, a npobooTbopHMK npojomkaeT oTbupaTth Npoby, To obbennHeHHas npoba byneT cogepxatb
HEKOTOPYI0 4acTb rasa, oTobpaHHOro MpW OTCYTCTBMM MOTOKa. ECNKM KOMMOHEHTHBIN COCTaB MCCNepyeMoro
rasa 3a aToT Nepuod BPEMEHU 3HAYMTENBHO OTNWYAETCH OT YCpeaHEeHHOro cocTaea, To npoba He 6yaeT npea-
CTaBUTENbHOMN.

HonyckaeTtca Takxke MCNonb3oBaHNe HakonuTensHoro otbopa nNpob NPUPOAHOTO rasa, NponopuUoHans-
HOro BpemeHW, NpW 3TOM NpeAcTaBuTeNnbHble Npobbl OYAYT NOnyYeHbl TOMLKO B TOM CriyyYae, ecriv CKOpOCTb
noToka (0bbeMHbIA pacxof) uccrnegyemMoro rasa ctabunsHa Ha nepuog oToopa Npod UNKM ero KOMMNOHEHTHbIR
cocTaB cTabuneH B Te4eHWe AaHHOro nepuoga BpeMeHu.

HonyckaeTca NpUMEHEHWE HEeCKONMbKMX TUNOB HAKOMUTENbHbIX NpobooTOopHUKOB, paboTa KOTOpPbLIX MO-
KET YNpaBnaTLCH TalMEepoM UMW CUTHANoM, NPOMNOpPUUOHanbHBIM 06LEMHOMY pacxody (CKOPOCTM MOTOKa)
NPWUPOLHOro rasa, NocTynawLwWwuM oT 3NeKTPoHHLIX 6rnokos C o6beMHoro pacxoga rasa.

5.4.2.3 TexHn4yeckne TpeboBaHuA

B kavecTBe HakonuTenbHOro NpobooTOOpHMKA peKOMeHAYEeTCs NPUMEHNATL NPODOOTOOPHUK C MOOBUMK-
HbIM MopLUHEM, oTbupatrowmnm Npoby Mccnegyemoro rasa npy NOCTOSHHOM AaBfeHUK, paBHOM UK Bnu3koMm K
OaBreHuo B ra3onpoeoje.

OnuHa npobooTbopHOoi NUHUK Mexay Npo6ooT6opHLIM YCTPONCTBOM M NPOBOOTHOPHNKOM AOMKHA BbITh
Nno BO3MOXHOCTU MUHMMU3MPOBAHA. 332 UCKMNYeHeM 0DOCHOBaHHLIX CMy4YaeB (HanpuMmep, OYeHb CyXux ra-
30B), NMHKSA 1 NPOOOOTOOPHMK OMKHbLI 0060rpeBaTLCA M U30NMPOBaTLCA AMS NPefoTBpaLleHnss KOHOeHcaLmm
KOMMOHEHTOB MpoobI.

KoHcTpykumsa npobooTbopHOM cucTemMbl AomkHa obecneymBaTb paBHOMEpHOe U BecrnpensiTcTBEHHOe
NMOCTYNNEHWE KaK NOCTOSHHOIO, Tak ¥ NEPUOLAMUYECKOrD NOTOKA MCCNeayemMoro rasa 1, Takum obpasom, nocre-
NneHHoe 3anonHeHre NpobooTOopHUKA NpeacTaBMTENbLHOW Npoboi NpupogHoro rasa.

5.4.2.4 KoHTponk npouecca 3anonHeHuns

Mpouecc 3anonHeHns HakonuTensHoro NpobooTOOPHMKA KOHTPONMMPYIOT C NEPUOgNYHOCTBIO, YCTaHOB-
JIEHHO B COOTBETCTBYIOLLEM COrfalleHM CTOpoH. PekomeHayemas nepuogMyYHOCTb KOHTPOMNS — He pexe
ogHoro pasza B cyTku. KoHTponb cTeneHu 3anosiHeHust npobooTOopHMKa NpoBOAAT MO MOSOKEHWIO U3MEPH-
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TEMbHOrO LWTOKAa (MPW €ro HanmnMyum) Unu No MarHUTHOMY UIMA MHOMY MHAWMKAaTOPy MONoXeHwust noplHa. Hde-
TanbHbIA NOPALOK AEACTBMIA ANA KOHTPOMSA npoLlecca 3anofHeHrs HakonuTenbHoro npobooTbopHMKa ykasaH
B PYKOBOLCTBE MO 3Kcnnyatauuy npobooThopHMKa UMM HAaKoNUTENbLHON NpobooTBOPHOR CUCTEMBI.

5.4.2.5 3awmTa oT M3bbITOMHOrO gaBleHus

Mpwn HeobxoaMMOCTM ANA 3aWunThl NPoboOTOOPHON CUCTEMBI OT BO3AENCTBUA U3DLITOYHOrO AaBNEHNA B
clydae oTkasa ee aneMeHToB (Hanpumep, GrNoKMpOBKM BbIXO4a HarHeTaTens) cneayeT ycTaHaenueBaTth npeno-
XpaHWTENbHbLIW KnanaH.

6 TpeboBaHMA K opraHu3auum otbopa npobd 13 razonpoBoga

6.1 O6LWwMe nonoxeHus

Mpo6ooTOopHLIM 30HA AOIMKEH pacnonaraTeCa B aKTUBHOW 30HE rasonpoBoaa, rae npyucyTCTBYET NocTo-
AHHOE [BWXEHWEe rasa, a He B TYNMWKOBOW ero YyacTu. PekoMeHAyeTca ycTaHaBNMBaTh 30H BEPTUKANLHO Ha
BEPXHEN YacTW ropM30HTaNbHOro y4YacTka ra3onposoda Unu nog yrnoM He 6onee 45° oT BepTukanu (HakoHeu-
HWK 30HAa JOMKeH ObiTb HanpaBneH BHK3), YToObl NO3BONUTL KanmMaM XUAKOCTM CTeKaTb B MOTOK NPUPOLHOro
rasa v msbexartb NnonagaHws HexenaTenbHbLIX 3arpssHeHui B NpobooTOOpPHYIO cucTeMy. B YMCTBIX U CyXuX
noToKax NPUPOAHOro rasa AoNyCcKaeTcsa yCcTaHoBKa 30H4a COOKY UMW CHIU3Y rasonpoBoaa.

Mpo6ooTOOPHLIN 30HA C HAPYXKHOM YacTU ra3onpoBoAa AOMKeH ObiTk OCHALLEH OTCEYHLIM KpaHOM WK
3anopHLIM BEHTUNEM. 3TO NO3BOMNAET OTCOEAUHATL/MPUCOEAMHATL NPOBOOTEOPHYHO NNMHMKD OT/K razonpoBoay.
30HO MOXET MMETb Kak CTalUMOHapHOe, Tak U CbeMHOE WUCMONHEHWE B 3aBMCUMOCTM OT MECTOMNOMOXEHUS 1
YCMOBWIA 3KCNyaTaumm.

He monyckaeTtcsi ycTaHOBKa CTalMOHapHOro nNpo6ooTGopHOro 30HA4a Ha y4acTKax ra3onpoBOAoB, KOTO-
pble NoaBepralTcs Neproanyeckamy BHYTpUTPYBHOMY AeeKTOCKONMYEeCKOMY ANarHOCTUPOBAHMIO.

JonyckaeTcs ycTaHoBKa Npo6ooTBoOpHOro 30H4A B BEPTUKaNbHbLIX rasonpoBodax, ecrii 30H4 yCTaHoB-
NEH TOPU30OHTaNbLHO UMW HAaKMNOHHO, TakuM oBpa3oM, YToBbl UCKIMHUYUTL BO3MOXHOCTL MONagaHusi Hexena-
TEMbHbIX 3arpsAsHeH B NpoBooTBopHY cUcTeMy.

MpumeyaHue — lpu otbope Npob NpUpoaHOro raza Ang onpeneneHna cogepaHna MexaHU4eckmx npumve-
cell BMyCKHOe OTBEPCTUE HaKOHEeYHWKA 30HOA MOXET ObiTk HAMPAaBMNEHO HABCTPeYy NOTOKY UCCrnegyemMoro rasa onda obe-
cneveHus npeacTaBUTeNbHOCTU NPoBbl, ECNKW 3TO NPEAYCMOTPEHO COOTBETCTBYIOLLEH METOAMKON (METOAOM) M3MEPEHWA.
[onyckaeTca Mcnonb3oBaTk TOT e 30HA4 ONa oTbopa npob ¢ Uenbl onpedeneHvs Apyrvx nokasaTenei Wnu cocrasa
NPMPOLHOrO rasa, Npu aToMm, B cryyae npsimoro otbopa, Heobxoaumo obecneunts NpobooTEOPHYI0 CUCTEMY (DUMLTPOM
MeXaHW4eCKUX NpuMecei.

ﬂpl/l onpegeneHunn mecta yCTaHOBKVE I'lpD6OOT60pHOFO 30HOA cne,quT pyKOBO,D,CTBOBaTbCH Takxe Tpe6o—
BaHusamu FOCT 8.586.5 u FOCT 8.6111).

6.2 MecTo oT6opa npob

6.2.1 O6wKe nonoxeHUNA

Heobxoaumo BuibupaTe MecTo oTbopa npob (cM. pucyHok 2) ana moHTaxa npobooTbopHoOro ycTpoicTea
B COOTBETCTBUM C TpeboBaHUSAMM HACTOALLEro pasgena.

B razonposogax ¢ DN (HoMuHaneHbIM guameTpom) 300 MM 1 MeHee NnpobooTOOPHBIN 30H4 4ONYCKAETCs
He ycTaHaBnMBaTb. YCTAHOBKA 30H4A B AAHHOM Cryvyae MOXEeT Bbl3BaTh Nepenag AaBneHus, nepekpbiTie no-
TOKa W gapyrve npobnemsl.

1) B Poccuiickoih ®enepaunu Tawke cneayet cobniopate Tpebosanua MOCT P 8.740—2011 «locynapcTeeHHas
cvucTema obecneyeHns egnHCTBa namepeHui. Pacxog v konuyecTso rasa. Metoguka namepeHuii ¢ NOMOLLBI TYPOUHHBIX,
POTaLMOHHBIX U BUXPEBLIX PACXOAOMEPOB U CYETYUKOBY.
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.

1 — mecTo oTbopa nNpob; 2 — obnacte oTbopa npob; 3 — To4ka oTbopa Npob; 4 — NOTOK NPUPOAHOro rasa
PucyHok 2 — lMNpumep mecTa otbopa npod

[ns ot6opa npob 13 AaHHbIX ra3onpoBOA0OE AOMYCKAETCA UCMONL30BaTh CreunanbHbli Npo6ooT6opHbIN
30H[, COOTBETCTBYWLWWA YKa3aHHbIM YCIOBMAM, LUTYLEp, CHAaGXEeHHbIA 3anopHbIM BEHTUMEM, UMM MaHOMe-
TPUYECKUA WTYLEp, PacronoXeHHbIn B BEPXHER YacTy roOpuM30HTaNbHOrO UM BEPTMKANbHOMO y4YacTKa raso-
nposoaa.

MpumevaHume — [lonyckaeTcs Takke NPOBOAUTE OTOOP Npob NpupogHoro raza 6e3 ycTaHOBKW 30HAA M3 raso-
npoBoAoB Nboro guameTpa nocne NpoBeneHna PEMOHTHBIX UMK NMYCKO-Hanago4HbIX paboT Ha ydacTke AaHHOTO ra3onpo-
BOAA C Lenbio aHanuaa rasa ans TeXHONorMYecknx Hyxa.

6.2.2 OTcyTCcTEME NPEenATCTBUMA ANA NOTOKa rasa

MecTto otbopa npob AomKkHO ObiTh BeIDpaHo TakMMm obpa3oM, YToODbl OHO HAXOOWMIOCE B MecTe, 4e Ha
npoby He MOryT BO30eNCTBOBATbL AMEMEHThI, HapyLlallWne CTPYKTYPY NOTOKa MCCneayeMoro rasa: perynupy-
lolme KnanaHel, guadparmel, 06opygoBaHve OANA U3MEPEHWUs pacxoda, TepMokapmMadbl U gpyroe obopyno-
BaHMe.

6.2.3 locTynHoOCTL

K mecTy oTGopa npob gomkeH ObiTe 0becneveH cBODOAHLIA AOCTYMN NepcoHana npu aKcnnyartauum n npo-
BEEHNW TEXHMYEecKoro obenyxueaHus. [yTu npoxoga nepcoHana aAnsg ocMoTpa M TeEXHUYeCcKoro obenyxuea-
HMA NPoBooTOOPHON CUCTEMBI, OOMXHbI ObITe pacnonoXeHbl TakMm 0Bpasom, YToObl UMEeTk BO3MOXHOCTbL 6e3-
onacHO NpoBOAUTbL HEOBXOAMMbIE NpoLedypPLl Ha perynsipHon ocHoBe. Ecnu cobniogeHwe TpeboBaHuin 6.2.2
He MOXeT BbITb 0becnevyeHo ¢ UCNONbL30BaHMEM Of4HOro Mecta otbopa npob, To crnegyeT UCNonb3oBaTb ApY-
roe Unu Heckonbko MecT oTbopa npob.

MpumevyaHmne — Npu npoeegeHun otbopa Npod NPMPOLOHOro rasa Ha aBTOMODWUIBHBIX Ta230HaNOMHUTENBHBIX
KoMrpeccopHbIX cTaHunax (AFHKC) gonyckaeTtcs otbuparts npody nccnedyemMoro rasa ua noboro nooxoAaLuero wryuepa
unu apyroro npo6ooT6opHOro YCTPOMCTBa, CHabXeHHOro 3anopHBIM KPaHOM, BEHTUIMEM WMIW APYrMM 3an0pHO-perynupy-
HOWMUM ycTpoicTBoM, MecTo oT6opa npo6 npu aTomM gormkHo BbiTe JOCTYMHO ANSA NepcoHana v MOXeT pacnonaraTbCs B
nobon nogxoaslen Touke TexHonorndeckor cxemel AIFHKC, B cnyyae otbopa npob ang nocnegyowlero onpeaeneHms
MacCOBOW KOHLEHTPaLMK NapoB Bodbl MecTo oThopa nNpob AOMKHO pacnonaraTeCs nocne Grnoka ocyLky rasa.
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6.3 O6nacTtb ot6opa npob

[Mpoby npupogHoro raza oTéMpakT B Npefenax nnoLlaan nonepeyHoro cedeHns razonposoaa. lNoatomy
Hanu4re npobooTbopHoro 3oHAa ABNsAeTCA HeobXo4MMbIM YCroBMEM NpaBunbHoro otbopa npob (3a ucknio-
YeHueM chy4as, yKaszaHHoro B 6.2.1).

He cnegyet oTbmpaTth Npoby NpvpoaHoro rasa B NPUCTEHOYHOM obnacTy rasonposoda, NoCKombKy BOnu-
31 CTEHKM ra3onpoBoga CyLeCcTBYET NorpaHuyYHbLIA MarnonogBuKHbIA CIoW, B KOTOPOM KOMIMOHEHTHbLIWA COCTaB
rasa MOXEeT He COOTBETCTBOBAaTb COCTaBY ra3a B NOTOKe, MpoTekawlem no rasonposogy. Kpome Toro, 3a-
rPSAI3HEHUS, KOTOpble HEeN3BexHO NPUCYTCTBYIOT B MOTOKE MPUMPOOHOTO ra3a, Takve Kak KannyM KOMMpecCopHoro
mMacna, Nbifb 1 gpyrue, NoCTENeHHO HaKanmMBakTCa Ha BHYTPEHHEW NoOBepXHOCTW ra3onposoaa.

Ona rasonpoeogos ¢ DN ot 300 go 1000 MM BKMOYMTENBHO, ANS NOMyYeHWs NpeacTaBMTeNnbHOM Npo-
Obl nccnegyemoro rasa npoGooTOopHLIM 30HA CnegyeT NorpyXaTb B rasonpoBog Ha ryOuHy He MeHee, YeMm
100 MM OT BHYTpEHHEel NoBepPXHOCTY rasonpoeoda. na razenpoeogos ¢ DN 6onee 1000 mm npoBooTBopHbIii
30HA cnefyeT norpyxartb B ra3onpoBof Ha rmy6buHy He meHee, yem 0,1DN oT BHYTpeHHen NoBEpPXHOCTU raso-
npoeoga. [ins razonposogos ¢ DN 300 mm 1 meHee, NnpobooTBOPHbLINA 30HA, NP HEOBXOAUMOCTH, MOTrPYXaKT
Ha rnybuHy ot 0,3DN go 0,7DN (cM. pucyHok 3).

a) DN > 300 mm 6) DN < 300 mm

1 — 30HA Norpy:aioT Ha rmybuHy He MeHee Yem Ha 100 MM OT CTeHKM ra3onpoBoaa;
2 — pacnonoxeHue 30HOa B LEHTPanbHOW 4acTu BHYTPEHHEro AuaMeTpa rasonposoaa

PucyHok 3 — lMonoxeHne npobooTbopHOro 3oHAa B ra3onpoeoae

MpumeyaHue — [Ona npobooTOOPHBIX CUCTEM MMM YCTPOWCTB, CMPOEKTUPOBAHHBIX A0 ATkl BCTYMNEHWUA B
Cuny HacTosALWEero cTangapTa, gonyckaercsa rmybuHa norpyxxeHus npobootbopHoro 3oHaa ot 0,30N go 0,7DN ans raso-
nposogoB ¢ DN Gonee 200 mm.

6.4 Touyka oT6opa npod

Touka otbopa npob onpepgensietca mectoMm otbopa npob, obnacTteio oTbopa npob, a Takke LEeHTPOM
BMYCKHOrO OTBEPCTUS Ha HaKoHeYHWKe npobooTOOPHOro 30HA4a MW OTBEPCTMM Ha 30HAe (WTyuepe), Yyepes
KOTOpOe MccrnegyemMblil NPUPOAHLIA raz nocTynaeT B npobooTbopHOe YCTPOMCTBO.
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7 O6wme TpeboBaHUA Npu oToope Npobd

7.1 O6wmMe nonoxeHUnA

Ons obecneyeHuns npeacTaBUTENLHOCTU NPobbl UCCeayeMoro rasa ¢ Lenbio M3aMepeHuin ero huanko-
XMMUYECKUX CBOMCTB UNK KOMMOHEHTHOIO COCTaBa, crnedyeT yuuTbiBaTh CrefyoLWwmue acnekTs:
- nonoxeHwe To4kK oTbopa npob;
- COCTOSIHME M XapaKTep NnoToka uccneayemoro rasa B Todke otbopa npoob;
- cnocob cnewunanbHOW NOAroTOBKM Npobbl, nepes nepenadvei ee B npobooTOopHLIN KoHTeHep unu CU
npu ee HeobxoaMMocCTH;
YCMNOBUSI TPAHCNOPTUPOBAHWUS U XpaHEeHUs! Npobbl;
maTepuansl npobooTBoOPHO CUCTEMEI,
NOBEPXHOCTWU KOHTAKTa U/WNK 3arpsisHEHKs], C KOTOPbIMW KOHTaKTUPYET npoba;
Temnepatypy npobooT6opHON CUCTEMDI;
YUCTOTY, COCTOSIHWE WM TEXHWYEcKoe o6cnyKnBaHue NnpobooTOOPHON CUCTEMBI.

7.2 Cop6umnsa KOMNOHEHTOB NPUPOAHOro rasa

7.2.1 OGwmMe NonoxeHus

OTOenbHble KOMMNOHEHTLI NMPUPOAHONO rasa CKMOHHbI K COPOLMKM Ha akTUBHbLIX NOBEPXHOCTHAX KOHTaKTa,
No3TOMY UCMorb3yemble npu otbope npob maTtepuansl OOMKHbI OblTb MHEPTHbIMK. [TOBEPXHOCTM KOHTaKTa
MOFYT CTaTb aKTMBHLIMW M3-32 HAKOMMEHWs 3arps3HeHnin unn kopposuu. Moatomy HeobxooMMO KOHTPONMPO-
BaTb COCTOSIHME NMOBEPXHOCTEN KOHTaKTa, conpukacawwmnxcs ¢ npoboi nccnegyemoro rasa. 3To OTHOCUTCS
He TOMbKO K OCHOBHbLIM YacTsIM CUCTEMbI MPOBONOAroTOBKM, HO U K apMaType: cefnam BeHTUNeR, ynnoTHeHU-
aM, cyxeHnsm u 1. 4. Ocoboe BHUMaHue crieayeT o6patuTb Ha UNETPLI M3-3a 3HAYUTENLHOW NAoLWaan ux
NMOBEPXHOCTYW, HAKOMMEHWUS 3arpA3HEeHUI N 3Ha4YMMOTO BNUSHWSA HAa CBOMCTBA MCCregyemMoro rasa. PekomeHay-
eTCsi MMHUMMW3NPOBaTh NMoLanb NOBEPXHOCTM KOHTaKTa unsTpa ¢ UCCNeayeMbIM ra3om.

Ocoboe BHUMaHWe cnefyeT yaenaTe copbunoHHbiM adhcektam B NpobooTOOpHBIX CUCTEMax Ans aHa-
NK13a crefoBbIX KOMMNOHEHTOB MNPUPOAHOTO raza.

7.2.2 O6paboTka NOBEPXHOCTHU KOHTAKTA

CopbuKoHHbIe 3dhghekThl, NPOsIBRsSEMblE HEKOTOPLIMK MaTepuanamMu, MoryT BbiTb YMeHbLUEHb! CreLun-
anbHoi 0bpaboTKoW NOBEPXHOCTK KOHTaKTa. Yuctas rmagkas obe3kMpeHHasi NoBEePXHOCTL KOHTakTa umeeT
MeHbLUMe copbunoHHble cBoicTBa. LLepoxoBaTblie NOBEPXHOCTU KOHTaKTa crnocobeTBytoT Bonbluein copbuun
KOMTMOHEHTOB npupoaHoro rasa. KonvyecTtBo nogobHbIX y4acTKoB NpobooTOOPHOM CUCTEMbI LOMKHO GbiTh
MUHUMU3UPOBaHO. Mcrnonb3oBaHne MeTanmyeckux 0OXUMHBLIX (OUTUHIOB M KONbLEBLIX YNNOTHEHWUA MUHUMU-
3upyeT BO3JENCTBME LLIEPOXOBATON NOBEPXHOCTU KOHTaKTa Ha npoby uccneayemoro rasa.

Take uenecooBpasHo NPUMEHATE NOMUPOBKY AfS MUHUMMW3AUUKU COPOUMOHHBIX 3dhhekToB U cokpa-
LeHWs BPEMEHMW NPOL4YBKMK, Heobxoammoro anst npuBegeHus npobootbopHoro o60pyLoBaHNs B paBHOBECKE
C KOMMNOHEeHTamMu Npobbl Mccneayemoro rasa. Ha HekoTopble Matepuarbl A8 YMeHbLeHMA agcopbunm HaHo-
CAT ranbBaHW4YeCKNe MOKPbITMA U3 MHEPTHOMO MaTtepuana, HanpuMmep, HUKenesble U T. N. Ons nHrnbuposaHus
agcopbummn gonyckaeTcs Takke NMPUMEHsITb naccueauuio antoMuHua. CneumnanbHas xumudeckas obpaboTtka
NOBEPXHOCTEN KOHTAKTa TaKKe NoaxoauT Ang MUHMMKU3AUMKM NMOBEPXHOCTHON copBunn akTUBHBLIX KOMMOHEH-
TOB MPUPOAHOrO rasa.

7.2.3 NpuBegeHue B paBHOBecHe C UccrnegyemMbimM razom npo6oor6opHoro oGopyaoBaHus

B HoBom npo6ooTbopHom ofopynoBaHUKM MepBOHaYanbHO NMPOUCXOAUT MHTEHCHBHaA copbunsa nepepn
TEéM, Kak OHO YpaBHOBECUTCS C UccregyemMbiM ra3om. Hoeoe npobooTbopHoe obopynosaHve B Te4eHue onpe-
LeneHHOro BpeMeHu HeobXoaMMo NPUBOAMTL B PABHOBECHE C MCCreayeMbIM ra3oM, YTobbl KONMMYECTBO cop-
BUpyHOLLKUXCA KOMMNOHEHTOB OCTaBanock cTabunsHeIM B Npobe raza Bo BpeMs aHanuaa.

PaBHOBecUs JocTUraloT nyTem npoayeku npobooTbopHoro obopynoBaHMa UccnegyeMeliM ra3oM o Tex
nop, Noka pesyneTaThl aHanu3oB NocnefoBartensHbix Npob uccnegyemoro rasa, He ByayT UMeTb npuemne-
MY CXOAMMOCTb B COOTBETCTBMW C METOOUKOW M3MEPEHWs AaHHOTO hU3NKO-XMMUYeCKoro nokasartens. [o-
CTMXKEHWE PaBHOBECKS TaKKe MOXeT ObiTb onpeaeneHo nyTeM aHanusa cocTaBa 3TanOHHOW ra3oBOW CMEcK
(cTangapTHoro o6pasua). PaBHOBecUEe CUMTAKOT OOCTUrHYTBIM, CINU PACXOXKAEHUS 3HAYEeHWU copepaHus
KOMTMOHEHTOB, MONMy4YeHHbIX B pe3ynkTate KOHTPOMbHLIX M3MepeHWd W U3BECTHOTO COCTaBa 3TanOHHOM ra-
30BOM CMecK (Mo nacnopTy) He NPEeBLIAT 3Ha4YeHW paclUMPeHHOR HeonpeaeneHHOCTH Ana MeToha, no
KOTOPOMY NPOBOAUINN aHanms.
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7.3 MaTepuansbl, UCMONb3yeMble NMpu oTbope nNpo6

7.3.1 O6wme nonoxeHnA

MpWrogHOCTL MaTepuanoB, UCNoNb3yeMelx B Npo6ooTOOPHON cucTeMe, 3aBMCWT OT COCTaBa uccnegye-
MOro rasa. /13-3a npucyTcTBMS B NPUPOLHOM rase CepoCcogepallnx coeguHeHWIA, pTyTy, AMoKcuaa yrnepoga
¥ APYTMX akTMBHbIX COeAMHEeHWIA 0BopyaoBaHMe U (OUTUHIM PEKOMEHOYETCA U3roTaBNMBaTh U3 HEpXaeetoLwen
cTanu unu (Mpy HU3KOM daBreHuW rasa) ctekna. AnsTepHaTMBHbIE MaTepuansl 4nsa obopygoBaHna 1 (PUTHH-
roB npuBefeHsl B Tabnuue 1 (cm. Takxke [4]).

Cenna BeHTWNEN WU YyNNOTHEHUS MOPLUHEN AOMKHb!I ObiTh N3FOTOBNEHBL! M3 MOAXOAALLEro 3NacTUYHOMo
marepuana.

Tabnuuya 1— CoBMECTMMOCTb Matepuarnos AM8 U3roTOBNEHUA 3N1eMeHTOB NpoB0OTOOPHOM CUCTEMBI C KOMMOHEHTa-
MW MpUpOOHOro rasa

COBMECTMMOCTb C KOMMNOHEHTaMMK npyupoaHoro raia
Matepwuan
CH, COS, CO, | CHyOH, O, GCC H,0 He Hg H,, CO

Hepxasetolan ctans a a a 6 6 a 6 a
Crekno a a a a a a a a
NTe3 6 6 6 a B B a 6
MNonuamna a a 6 a a a B a
AnOMUHUIA a a a 6 6 a B a
TutaH a a a a a a a a
MonnBUHKM-

s a a a a a a 6 a
(Teanap)

MpumevaHnsa
1 B HacToAwen Tabnvue npvBedeHsl cneaytolwme obo3HayeHua n cokpaleHns:
a — COoBMecTUM; 6 — YyacTu4HO coBMECTUM; B — He pekomeHayeTcs; CCC — cepocoaepallme coequHEHUs.

2 MTP3 (nonuTteTpadTOpaTUNEH) MHEPTEH, HO MOXKET agcopbupoBaTth, Hanpumep, Bogy, renvini u sogopod. lNo-
KpbITHA U3 MTO3 MoryT UMeTb AedeKTbl, M MO3TOMY YacTu NOBEPXHOCTU KOHTAKTa MOTYT ObiTb HE MOJNTHOCTLIO MOKPLITHI.

[ns otbopa npob npupogHbIX rasos, COAepKalLUX CepoBoaOpPOL MW ANOKCKA yrnepogda, MoryT noTpe-
boBaTbCcsa cneunanbHbie MaTepuanbsl U NOKPbITUA NPoBooTOOPHON CUCTEMBbI:

- TuTtad no MOCT 19807;

- NT®3 no MOCT 10007;

- 3MOKCHUAHbLIE UMK XMMWUYECKN MHEePTHbIE NMOKPbITUS,

- 3epKanbHO OTNONMPOBaHHAasA HepXKaBetoLllas cTarnsb.

Mpy HU3KNUX KOHLEHTpaLMaX UccreqyeMoro KOMMNOHEeHTa NpoBOAAT AOMNOMHWUTENbHY 06paboTky no-
BEPXHOCTU KOHTaKTa. AKTMBHbLIE KOMMOHEHTbI MPUPOLHOTO rasa, Takne Kak CeEpoOBOAOPOA M PTYThb, PEKOMEHAY-
eTCcs aHanuManMpoBaTh C NPUMEeHeHeM MeToaa npsamMoro otbopa npo6.

CneayeT UCKMHUYUTL UCNONb30BaHUE MATKMX METannoB, TAKMX Kak NaTyHb, MeOb W antoMUHUIA B Tex
chny4yanx, Korga MoryT BO3HMKHYTb NpobnemMbl ¢ KOppo3uel U pacTpeckMBaHueM (Npu Hanu4ymunm B NPUPOAHOM
rase cepocofepkaliux CoOeaAuHeHWA, pTyTH, OAMOKCUAA Yrnepoda U T. M.), HanpsKeHHBIM COCTOSIHMEM U yCTa-
nocTelo MeTanna. Matepuans!, BCTynatowmne B KOHTaKT ¢ Npoboii rasza nnm KanubpoBOYHbIMK rasamu, AOMKHbI
obnagartb crnegyrolwmnMMn XxapakTepucTMkamm:

- HEeNMpOHWLAeMOCTb ANA BCeX KOMIMOHEHTOB NMPUPOLHOro rasa;

- MUHMManbHas copbuua KOMMOHEHTOB NPUPOAHOTO rasa;

- XUMUYecKas MHEPTHOCTb K KOMMOHEHTaM NPMPOAHOro rasa.

HonyckaeTca npUMeHeHWe antoMUHKA B KauecTBe MaTepuana ons npobooT6opHbIX KOHTEHEPOB ¢ yye-
Tom TpeboBaHWil, NPUBEOEHHbIX B Tabnuue 1.
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7.3.2 Mapku ctanm

B kayecTBe matepuanoB npobooTBOPHON cUCTEMBI HE AOMYCKAaeTCs MCNONb30BaTh YINepoaucTyo cTanb
W OpYyTrMe OTHOCUTENBHO NMOPUCTLIE UM KOPPO3UOHHO-AKTUBHbLIE MaTepuansl, copbupyloLle BeICOKOKUMALLME
W XMMUYECKU-aKTUBHLIE KOMMOHEHTLI MPUPOAHOro raza, Takue Kak AMoKCcua yrnepoaa U cepoBoaopos.

JlervpoeaHHas HepxaBerLlaa ctanb Mapok (6-24) 08X18H12T, (6-42) 12X18H10T no MOCT 5632 nnu
OPYrMX, aHanorMyHblX NO CBOMCTBaM, ABNsSieTCA Hanbonee noaxoasLmMM MaTepuanom st MCNoNb30BaHus B
obopynosaHuu gns otbopa npo6 npupoaHoro rasa.

B kavecTtBe maTepuana gns obopynosaHua npu otbope npob conepallero CepoBOAOPOL NPUPOLHOMO
rasza pekoMeHayeTcsl NIPUMEHATE NEerMpoBaHHYH KOPPO3UOHHO-CTOWKYHO CTanb C OCTAaTOMHOW MacCOoBOW A0Nein
Medu, He npeBbliwatowein 0,3 %.

7.3.3 3noKcuaHble NOKPbLITUSA

OnokcugHble (MNKM PeHOMNbHbIE) MOKPLITUA CHUXKAKT MW MOMHOCTLIO YCTPaHsoT agcopbumio coeam-
HEHWIA cepbl U OPYTMX BTOPOCTEMNEHHbLIX KOMMNOHEHTOB NPMpOAHOro rasa. HeuenecoobpasHo HAaHOCUTE MX Ha
Menkue OUTUHIN, KnanaHbl U Apyrve anemMmeHTbl NpobooTOopHOM cucTeMbl Manoi nrowaau.

7.3.4 Mpo4une nonumepsbl

MpyMeHeHWe NPoYUX NONUMEPOB OOMKHO OrpaHMYMBaTLCA TPYOKaMU UNK NepexcHUKamMmu, COeaUHSIo-
WK1MK y3nbl obopygoBaHus, NpU OTCYTCTBUMM UMM MUHUMKU3ALMKU NPAMOTO KOHTakTa ¢ Npoboin uccrnenyemoro
rasa npu gaeBneHuu uccriegyemMoro rasa 6nuskom k atmocdepHomy. CrniegyeTt o6patnTb BHUMaHWe Ha MaTepu-
an nonvMepoB NpW aHanu3e BOoOAHbIX NapoB UMW CepocoepXallmnx coeguHeHni. [Ina coegnHeHWst anemMeH-
TOB Npo6ooTEOPHON CUCTEMBI PEKOMEHAYETCH NPUMEHATE NONMaMUaHbIE KOPOTkMe TPyOKK.

B oToenbHbIX cnydasix Npu HU3KUX OaBMNeHWsIX OOMYCKAETCsl MPUMEHATb MAFKWA MOMMBUHUIMXIOPUA
(MBX).

7.3.5 Pe3uHbI

MpumeHeHue TpyOOK N NEPEXOOHUKOB M3 PE3MHbI 1 NONMMEPOB aHanorMyHbIX €M No CBOMCTBaM He [0-
MYyCKaeTCa axe MpW HU3KUX OaBMeHMAX M3-3a WX BbICOKOW peakuMOHHOW CnocoBHOCTM M MPOHMLAEeMOCTH
MaTtepuana Ans KOMMOHEHTOB NPUPOLAHOro raza.

7.3.6 KoHTakTHaa koppo3usa

Wcnonb3oBaHne B NpobooTOOpHON cUCTEME pasnMYHbIX MEeTannoB B KOHTakTe OPYr ¢ APYroM He pe-
KOMEHLYETCS, NMOCKOMNbKY MOXeT MPUMBECTU K YCKOPEHWUIO KOPPO3WW B MECTe KOHTaKTa W, Kak CrnefcTBue, K
NCKaXKeHWIO cocTaBa npobbl uccrnegyemMoro rasa u/unum npobrnemamM ¢ 6e30MacHOCTbI0 UCMOMb30BaHWUS MPOo-
6o0TOOPHON CUCTEMBI.

7.4 OuncTKa OT 3arpA3HeHun

7.4.1 OuncTtka npo60oTGOPHLIX CUCTEM

Bce anemeHThl Npo600TBOPHLIX CUCTEM, KOHTaKTUPYOLWME C NMPUPOOHBIM razoM, cregyeT ouulaTh OT
CMasku, Macra unu Apyrux 3arpsisHaiolMx BelwecTs npn HeobxogumocTi. Mpo6ooTBopHUKKM crnedyeT o4nwaTh
no mepe HeobxooMMOCTK, HO He peXe O4HOro pasa B nonroga Anst npobooTGoPHUKOB, KOTOPLIE MCMOMb3YT
perynspHo v nepea kaxabim otbopom npob ans npo6ooTOOpPHUKOB, KOTOPLIE UCTMONbB3YIOT PEXE O4HOMo pasa B
nonroaa. McknioveHre coctaBnsalT Npo6ooTEOPHUKKM CO cnelunanbHO NacCUBMPOBAHHOK NOBEPXHOCTBIO KOH-
TakTa, ucnons3syemsble Ans otbopa npob npupogHoro rasa, cogepXallero XMMU4eckn akTUBHbIE KOMMOHEHTHI,
HarnpuMep, Takue Kak cepocofepxalline coeguHeHus. NMpobooTOOPHUKA OUMLLAIOT MYyTEM NPOMBIBKW NETYYUM
pacTBOPUTENEM C MOCMEeAYOLWMM BbICYLUMBAHWEM MPOAYBKOW YUCTbIM MHEPTHLIM rasom. [ns yganeHus Bbi-
COKOKWMALMX YrNeBogoponoB MoryT OblTe MCMONb30BaHbl PACTBOPUTENM, HE OCTaBALWME CNEefoB nocre
CYLLUKW, Takue, Kak auetoH no FOCT 2768 wnu cnvpT usonponunoseiin no MOCT 9805.

Mpobbl NpMpodHOro raza, nognexalivMe aHanuay Ha cogepXaHue cepel, cnegyeT oTbupaTh B cneuu-
anbHble NPobooTHOPHUKM ¢ (hyTEPOBAHHON UMM MACCUBMPOBAHHOM BHYTPEHHER NOBEPXHOCTLIO KOHTaKTa. Bes
KOHTaKTMPYOLWAs ¢ UccrnenyemMbiM rasom noBepxHOCTb NPOBo0oTBOpHUKA U ero aNeMeHTOB JOMKHa MMEeTh 3a-
LWMTHOE NOKPbITUE. PekoMeHOyeMbIM NOKpLITUEM ABRseTca hToponnacT. [JlonyckaeTcs MCNoNb30BaTh U UHbIE
nogxogsiine nokpbitus (cMm. Tabruyy 1).

7.4.2 NpeaBaputenbHoe 3anonHeHne Npo6ooT6opPHUKOB

Azot no FOCT 9293, renuii, aprod no FOCT 10157 u cyxon Bozgyx no NOCT 24484 aenawTtcs nogxo-
OALWLMMM ra3amy Ons CYLKWU UM NPoayBKK NpoBooTOOPHMKOB, OUMLLIEHHLIX OT 3arpasHeHuid. Mcnonbayembli
4N 3TUX Lernei ras He OOIMKEH CoAepXaTb aHanu3upyeMblX KOMMOHEHTOR. [JonyckaeTca oCTaBNAThL YacTb
asoTa unu renvsa B npobooTbopHMKax, YTobbl 3alUMTUTL MX OT 3arpsi3HeHnst Bo3ayxom. [asel, Uucnonb3yemMbie
4N NpefBapuTenbHOro 3anofHeHus unu B kadecTtee BydepHoro raza B npobooTbopHMKaXx, AOMKHbI BbITe No-
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foGpaHbl Takum obpas3om, YTobbl Npy yTedke BHyTpW NpobooTGopHMKa U 3arpas3HeHW Npobbl aTUMK razamMu
CW He wHTepnpeTupoBano 6bl JaHHOe 3arpsisHeHne Kak 4acTb aHanuavpyemon npobbl. Hanpumep, rasoBbii
Xpomatorpady, UCNoNb3yHLWWiA rennin B kKa4ecTBe rasa-HocuTens, He 0BHapyXUBaeT reflvi, OCTaBLUMACS No-
cne NpoAyBKW OBYXBEHTUMNBHOro Npo6ooTOOPHUKA, UMK NPOCAYNBAIOLLNACS MUMO NOPLUHS B Npo6ooT6OpHUKe
C NOABWXHbLIM NMOPLUHEM.

7.5 KoHgeHcauus KOMNOHEHTOB NPUPOAHOro rasa

7.5.1 Temneparypa

Bce cocTaBHble yacTy NpobooTOOpHOM CUCTEMBI CNeayeT BbIAEePXKMBATEL NPU NOCTOAHHOW TeMnepaType,
He MeHee Yem Ha 10 °C npeBblilatlLel HanbonbLlUee U3 3HAaYEHWI TeKyLlen TeMmnepaTtypbl TOYKW pockl (No
BOAE UMW yrneBogopodam) Uccrnegyemoro raza unu (Npu oTCYTCTBUM akTyanbHOW MHdopMauuu o Temnepa-
Type TOYKM pOChl NO BOAE W yrnesodopodam) nNpyu TeMnepaTtype, PpaBHOW WNKU NpeBbIlLaLWLer TeMmnepaTypy
uccnegyemMoro rasa B Todke otbopa npob. [Ansa sTtoro HeobxoOum KOHTpoOnb TemnepaTypbl npobooTbopHon
cUcTeMbl U NpY HEOBXOOAMMOCTM — Tennon3onauusa unu oborpes.

7.5.2 CHMKeHMe AaBneHUs U oxnaxaeHue ot adpcpekta dxoyna-ToMmcoHa

OxnaxpgeHune Bcnenctene achpekta [xoynsa-TomcoHa (opoccenk-achdhekTa) MoXeT NPONCXOANUTE B TOY-
ke NpoBooTBOPHON CUCTEMBI, TAE MPOMCXOAUT NageHne AaBMNEHUS.

OgHum 13 cnocoboB ycTpaHeHust oxnaxaeHusa Bcrnegctene adpdexta [hxoyna-ToMcoHa siBnaeTca npes-
BapuTEeNbHbLIA HArpeB NPUPOAHOTo rasa nepefd NwbbiM anemMeHToM NpobooTBopHOM cMcTeMbI, obnagatLm
rmapaBnu4yecKUM COMPOTMBIEHWEM W CHWXAKLWKMM ero gasneHue. BenuuuHa npegBapuTenbHOro Harpesa
OOIMKHa onpedenaTbes NyTeEM BblYMCNEHUS] MaKCUMarbHO BO3MOXHOIO CHYMKEHWS TEMMNepaTypbl, 3aBUCSLLLErO
OT cocTaBa uccrnefyemMmoro rasza, TepMobapuyeckux YCroBUIA U CHUXKEHWA AaBNeHus B NpobooTOopHOR cucTe-
Me, u nobasneHus 3anaca B 10 °C K BbluMCNeHHoR TemnepaTtype. KOHCTpyKLUS HarpeeaTensHOro yCTpoincTea
1 npobooTBopHON cucTeMbl AoMKkHA ObITh TakoW, 4TOBbI 06ecrnevnBaTh Tpebyemy TemnepaTypy NPUPOSHOroO
rasa BMioOTb 4O BXOOHOWM NIOCKOCTU anemMeHTa npobooTBopHON cUCTEMbI, HA KOTOPOM MPOMCXOOMWT NajeHue
OaBneHus raaa.

MpubnunKeHHO 3HAYEHME MaKCMMAanbHO BO3MOXHOIO CHUXEHUS Temnepatypsl, Af, °C, nonyckaeTcs oLe-
HUBaTbL Mo crnefyrowen dopmyrne

At = 55AP, (4)

roe 5,5 — npubnuxkeHHoe 3HaveHne koaddpuumeHTa Oxoynsa-Tomcona, *C/MIMa;
AP — nepenap gaeneHusi B NpobooTOOPHOW CUCTEME, KOTOPbLIA paBeH pasHOCTW Mexay AaBneHVWeM B
Todke oTbopa npob (razonpoBoge) U B KOHEYHOW To4YKe YacTy NnpobooTBopHOW cUCTEMBI, HAX0AS-
wieics nog paboqum aasneHnem neped cOpocHbIM BEHTUNEM MW peaykTopom gaenerus, MMa.

MpnmeyaHus

1 JonyckaeTca BbMWCMATL 3HAYEHME MaKCMMarbHO BO3MOXKHOMO CHUXEHWS TeMMepaTtypbl BcneacTeue addekta
[xoyna-ToMmcoHa B npoB6ooTBopHOI CUCTEME Ha OCHOBE KOMMOHEHTHOMO COCTaRa WCCMEAYEMOro rasza C UCNOoSb30BaHM-
eM 0DOLLEenpUHATLIX ypaBHEeHWI cocTosaHuA (Hanpumep, MNeHra-PobuHcoHa, Coaee-Pegnuxa-Keonra, MNatena-Tea, GERG
W T. M.) U NPOrPaMMHLIX KOMMNIEKCOB TEXHOMOIMMYECKOro MOAENMPOBaHNA, peanuayoLlnxX yKa3aHHbIe YpaBHEHWS.

2 [NonyckaeTca onpedenaTb 3HaYeHWe MaKCHMarbHO BO3MOXHOIO CHUXEHUsI TeMnepaTypbl Beneactene addekra
[xoyna-TomcoHa B npobooTBOpHON cucTeME C MPUMEHEHWEM aTTECTOBaHHLIX B YCTAHOBIMEHHOM MOPSAKE 3KCNEpPUMEH-
TanbHbIX METOOUK (METOAOB) M3MEPEHNNA.

7.5.3 KoHgeHcauua n NOBTOpPHOE UcnapeHue

Bo nzbexaHue NnoTeHUManeHbIX HErATUBHbLIX MOCNEACTBUA peTporpagHoi KOHAeHcaUWKW yrneBoaopoaoB
npu otbope npob uccnegyemoro rasa U Ans obecnevyeHWs OCTOBEPHOCTU OTOMpaeMoi Npobbl MOryT Mno-
TpeboBaThLCs yTENMNEHHLIE U U30NMPOBaHHbIE NPOBOOTOOPHEIE MMHKMM, a TaKKe HarpeBaTenkHble YCTPONCTRA.

Ecnu ot6op npob npupogHoro rasa ecTecTBeHHbLIM 06pa3om NpoucxoguT Npy TemMnepartype, No KpanHen
mepe Ha 10 °C Bbilwe HaMbonblUero U3 3Ha4YeHWA TeKyLLen TemnepaTypbl TOYKM pochl (MO BOAe UMK YrneBo-
Jopogam) UCCNeayemoro rasa unuv (Mpu OTCYTCTBUM akTyanbHON MHGOpMaLUKM 0 TeMnepaType TOYKM pochl Mo
BOAE W YrmeBodopodam) npu TeMnepaType, paBHOW UMK NpeBbILLakoLLEN TeMNepaTypy UCCNedyeMoro rasa B
Touke oTOopa Npo6, 4ONONHUTENLHLIN HArpeB He TpebyeTcs.
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PeTporpagHas KOHOAEHCcaUWUs YrNeBOogOPOAOB MOXET MPOWM30ATH BO BPEMS U3MEHEHWUA OAaBMEHWUA UIK
TeMnepaTtypbl NoToka WUCCRegyeMoro rasa, B pesynbrate 4ero BO3MOXHO HenpeaBWAEHHOE BO3HWKHOBEHWe
BTOpON ¢hasbl.

Mepen Hayanom aHanu3a, B crydyae oxnaxaeHus npobooTBOPHOro KOHTeMHepa npu TpaHCnopTMpoRa-
HUW UMM XpaHEeHWN [0 TeMNepaTypbl HUXe HanBonbLIero N3 3Ha4eHWin TekyLLen TemnepaTypsl TOYKM pockl (Mo
BOOEe unu yrneesogopogam) unu (NpyM OTCYTCTBMM aKTyanbHOW MHOpMaUUK O TeMnepaType TOYKW PoChkl Mo
BOOE W yrnmesogopodam) 4o TemnepaTypbl, PAaBHON WiV NpeBbillaloWwen TeMmnepaTypy UCCneayemoro rasa B
To4ke oTbopa npob, npoby cnegyeT HarpeTb He MeHee Yem Ha 10 °C Bbiwe Hanbonblero 3Ha4YeHns Temnepa-
TYpbl TOYKW poChl (TeMMepaTypbl UCCreayemMoro rasa B Touke oTbopa npob). [insa Toro 4tobbl rapaHTUPOBRaTL
NOBTOpPHOE UcnapeHKe YrNeBoA4oPOAHOMO KOHAeH caTa, HarpeBaHue crenyeT NpoaoKaTh B TeYeHue 2 4, a npu
HeobxooMMOCTH (NMpU BbISIBNEHUW HecTabunbHOCTM Npobbl) U JoMbLUe.

7.6 HapyweHune notoka 4Yepe3 Nnpo6ooTOOPHYIO cUcTeMy

OnemeHThl NpobooTbopHOM cucTeMbl cnegyeT BbibupaTh TakuMm 06pasom, 4Tobbl n3bexaTb TYNMUKOBLIX
OTBOLOB U 3aCTOMHLIX 30H MO BCEMY MYTU NpoxoxaeHus npobel uccnegyemoro rasa. Cnegyet npefoTepallatb
nosieneHne B NpobooTbopHoW cucTeMe MepTBbIX 06LEMOB, B KOTOPLIX MPOMCXOOUT 3aMedlieHue NnoToka u
obpa3zoraHne 3acTolHbIX 30H. ®naHueBkble U pe3sboBble coegMHeHa 0cobeHHO cnocoBCTBYOT AaHHLIM NPOo-
Leccam, Kak U CTyneH4aTble nepexonbl U U3MeHeHUs BHYTPEHHWX ANaMeTpPOB NIMHUNA.

7.7 Bpems 3agepxKu

7.7.1 MeTopg npamoro otbopa npo6

Bpemsa nonyyeHusa pesynbTaToB aHanuaa (BpemMs 3afepiKKu) CKnagbiBaeTcs U3 BpeMeHu npebbiBaHus 1
BpeMeHn uukna pabotel CA.

BbluMcneHne BpemMeHu 3agepKKM OOHKHO ObiTh BKMHOYEHO B NpoekTupoBaHue npobooTbopHoi cucTe-
Mbl ¥ BKIOYaTb BCe BHYTpeHHWe o6bembl oT npobooTbopHoro 3oHaa Ao CU. Bpemsa 3agepiKkn LOMMKHO ObiThb
CBEAEHO K MWHUMYMYy W cHanaHCcUpoBaHO C y4eTOM HeOoOXOAMMOCTM MWHUMMW3auUW 3atpaT MCCNemyemoro
rasza Ha otbop npob M CrnoXHOCTU NpoekTupyemoi nNpobooTbopHOM cucTembl. [na cutyauui, Tpebyrwmx
BLICTPOro OTKNUKA, TAKMX KaK ynpaeneHue TeXHONOrMYeckKUM NpoLeccoM, BpeMsa 3adepkn npobooTGopHOoM
CMCTEeMbl HEe JOIMKHO OTPULLATENBHO BNUATL HAa ahPEeKTUBHOCTL PaboThl TEXHONMOMMUYECKOW yCTaHoBKN. Bpems
npebblBaHnA NPUPOAHOro rasa AOMKHO COOTBETCTBOBATb UensAM aHanvsa otobpaHHoin npobbl (Hanpumep,
TEXHOIOTMHYECKUIA KOHTPOSb ra3a, MOHUTOPWHT CNeAoBbIX KOMMNOHEHTOB U T. 4.).

[Onsa cokpaleHus BpeMeHW 3aJepXKkd B NepBylo odepenb Heobxooumo yMeHbluaTb pacCTosiHWE OT
npo6ooTbopHOro 30H4a 40 pefyKTopa AAaBMeHUsl, MOCKOMNbBKY BLICOKOe faBfieHue rasa yBenuyuBaeT Bpems
TpaHcnopTpoBaHusa nNpobbl rasa no npo6ooTbopHoi cucTemMe. [ns 3TOr0 yKopaunsawT NpoBooTGopHy nu-
HUIO BLICOKOTO AaBneHus oT Touku oTGopa npob fo pegyktopa gaBreHus. [anbHelilee paccTtosHMe MeHee
KPUTWUYHO, MOCKOMNbKY Gonee HM3KOMY AaBfieHWI0 COOTBETCTBYET MEeHbLUee BpeMs TPaHCNopTUPOBaHWs 1M3-3a
MEHbLUEro KonMyecTsa rasa B npobooT6opHoO cnucTeme.

O6bem npo6ooT6opHON NUHWKM JOMKEH OblTb CBEOeH K MUHUMYMY, NO3TOMY cregyet MCnonb30BaTh
coeuHUTenbHble TPYBKM HaMMeHbLIero 4onycTUMOro guameTpa v AnuHel. Ouametp TpyBok npobooTGopHOM
JIMHWM JOMKEeH COOTBETCTBOBATL YCrnoBuAM oTbopa npob, pacxogy rasa, HeoGxogMMoMy AMs peanusauuu
«BbbicTpon Netnu», U TpeboraHuam k CW. OnpegeneHune BHYTpeHHero aguamMmeTpa npobooTbopHOl NMHKMK NMpo-
BOOAT Ha OCHOBaHWW OAHHbLIX O ANWHE NUHWK, Nepenage AaBneHwusi 1 TpebyemMom pacxoge MCCrnemyemoro
raza. Ha npaktuke ucnonb3ytoT npobooTbopHbIE NMUHUM AMaMeTpoM He MeHee 3 MM.

BHyTpeHHWe 06bemMbl anemMeHTOB Npo6ooTOOPHON CUCTEMbI, TaKUX Kak NpoBooTOOPHBIN 30HA, UTUHTK
4N Npo6o0oTBOpHLIX NMUHUIA, PErynaTopLl, KNanaHbl, pacxo4oMepkl U T. 4., TaKKe OOMKHbl YYUTHIBATLCA NpU
BbIYMCIEHUM BpeMeHU 3agepku. Ha Bcex 3HauMMbIX NOTOKax uccrnenyemMoro rasa Ans KoHTpons pacxoga He-
obxoaumo yctaHaenueate CM obbemHoro pacxoaa AN KOHTPOna (hakTUYeckoro BpeMeHu 3a0epKu.

Bpewms 3agepxkn B npobooTOOpHON cucTeMe MOXeT BbiTe YMEHBLUEHO MpW Mcnonb3oBaHuK Gannaca
OTX0AfALLEero NoToKa UCCNenyeMoro rasza, HanpaeneHHoro Ha cbpoc («BbicTpas NeTna») UK cxaToro Ansa Ha-
npaeneHns obpaTHO B ra3onposoj («ropsdas netns»).

[onyckaeTca Takke npyMeHeHWe KOHUrypauum ¢ «ropsdeit netnein» (Bo3epat npobbl B razonposon),
npW KOTOpOi Npoba Mccnegyemoro rasa M3BNeKaeTcs NpU BLEICOKOM OAaBreHUU v Bo3BpallaeTtcs npu Gonee
HU3KOM [aBMeHWM B 3aBUCMMOCTW OT YCMOBMWI MPOU3BOACTBA W aHanuTuyeckux TpeboeaHuin. Mpeumylue-
CTBOM [aHHOIo MeTofa sBNsieTcs cokpalleHue BelbpocoB B aTMocdepy unu dakenbHbix BbIbpocos. Mpu vc-
NoMb30BaHUK «TOPSIHEN NETNW» BPEMS 3aepPKKM MOXKET CHU3UTLCS B HECKONbKO pas.
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[ns KOMNOHEHTOB, KOTOPbIE UMEKT TeHAEHUM K copbuun, B npo6ooTbopHOI cucTeMe paBHOBecue
HacTynaeT 3a onpeaeneHHblil Nnepron BPeMEHM, 3aBUCALLUIA OT KONMMYECTBa COOTBETCTBYIOLLENO KOMMOHEHTA,
KOTOPLIN HEOBX0OMMO YUYUTLIBATL.

[nsa onpegeneHws cyMMapHOro BpeMeHu npebbiBaHUs HeoBxoouMo BBIYMCIUTL Bpems npebuiBaHus
npobbl MccnenyemMoro rasa B Kax[oMm aneMeHTe npobooTBGOpHON CUCTEMBI, BbIYMCNEHHOE HAa OCHOBE 3Ha-
YeHW hakTuyecknx o6 beMHbBIX PAcXO4OB B KaXLOM W3 3NeMeHTOB, BKIoYas Bpems npebbiBaHust npobbl B
hunsTpax, knanaHax, perynatopax u TYNUKOBbIX y4acTKax.

dakTnyeckre obbeMHbIe pacxoabl UCCreqyeMoro rasza B KaXaom anemeHTe npo6ooTbopHOR cncTeMbi
onpepensaoTca 0bbeMHbIM pacxoaomM depez CU n pacxogom no BainacHoi nuHuKM (MoxeT noTpeboBaThes
ANS OOCTUXKEHWA NPUeMNEMOro HU3KOro BPEMEHW 3afepKKi1) ¢ YYeTOM OaBMNeHMa U TeMnepaTypbl B Kax)ooM
anemeHTe nNpo6ooT6opHON cUCTEMBI.

Mpu onpegeneHnn BpeMeHn NPoayBKN AN aHanu3a crefoBblX KOMMOHEHTOB NPUPOAHOrO rasa, Takux
Kak, HanpuMep, CepoBoLopoa, HeobX0AMMO AOMOMHUTENBHO YYUTbIBATh 3hdekT copbunn Ha NOBEepPXHOCTAX
KOHTakTa Npo6ooTbopHOM CUCTEMBI.

MoppoBHeIi MeTop, BelUMCNEHUs: BpeMeHu npebbiBaHua npueegeH B npunoxeHun 1.

7.7.2 MeTop KocBeHHOro ot6opa npob

Bpemsi 3agepikkn Npu Nony4YeHU pesynsTaToB aHanu3a 3aknidaeTca B CYMMUPOBAHWUM BPEMEHU npe-
OblBaHWsl, BpEMEHN OT OKOHYaHus oTbopa npo® Ao MOMEHTa Hadana aHanusa oTobpaHHon npobbl ¢ Npu-
MeHeHneM Heobxogumoro CH v BpemeHu eguHMYHOro uukna uamepeHuin gadHoro CW. [ins ganHoro metoaa
Heobxoanmo ykasaTb BpeMs OKOH4YaHwusi otbopa npob.

Bpemsi npoayeku ons TodedHoro otbopa npob aomkHo BeiTh He MeHee YyeM B 10 pa3s Bonblue BpeMeHu
npebbiBaHus. [Ana npo6ooTBopHEIX CUCTEM, Y KOTOPLIX B IKCNNyaTaLMOHHOW (MPOEKTHOM) OOKYMEHTaLUN He
yKasaHo pacuyeTHoe BpeMsi npebbiBaHWs Npobbl, JOMNYCKAaeTCa BbINOMHUTE MPOOYBKY CUCTEMbI UCCMenyeMbIM
rasom oT 1 go 5 MuMH Npu pacxoge rasa, uckno4vatowem noseneHve aheKToB oxnaxaeHns oTAenbHbIX 3e-
MEHTOB UK Bceil NpoSooTbopHOR cMcTeMBI.

7.8 Opranusauus ot6opa npo6 o4oOpMpoOBaHHOINO NPUPOAHOIO rasa

Mpu HeoBxoguMocTK oT6opa Npob 0AOPUPOBAHHOMO MPUPOAHOrO rasa W NocneayrLWero aHannaa ero
no nokasaTensiM Ka4ecTBa, KOTOpble HAMPsAMY UMW KOCBEHHO 3aBUCAT OT KONUYECTBa BHECEHHOIO 0opaHTa
(Hanpumep, MHTEHCUBHOCTL 3anaxa, MaccoBasi KOHLEeHTpaLWUs MepKanTaHoBoWi 1 oBLLel cepbl U T. N.), TOYKY
otGopa npo6 Heobxogumo obopydoBaTk Ha paccTosHun He MeHee 100DN gaHHOro rasonpoBoda HukKe Mo
MOTOKY OT TOYKM BBOAA Of0paHTa B NOTOK NPUPOAHOro rasa ans obecneyeHns NonHoro U paBHOMEpPHOro pac-
npedeneHs KOMMOHEHTOB O0paHTa B NOTOKe UCCNenyeMoro rasa.

MpumeyaHue — lNpuBegeHHoe Bbille YCMOBME YKa3biBAaET HA MUHUMAmNbHO AOMYCTUMOE PacCTosHWe, Heob-
XxogvmMoe Ans nepemMeLlvBaHua CEpHUCTBIX COEOUHEHWI 0JopaHTa C NOTOKOM rasa, HO He ABMAeTCS CTPOoroi HopMoW Ans
Bbibopa mecTa oTbopa npob. TpeboBaHua No onpegeneHyo Mecta otbopa npob Ana onpeaeneHua MHTEHCUBHOCTU 3ana-
Xa NpUPOAHOro rasa W WHbIX NOKa3aTenew, CBA3aHHbIX C BHOCMMbIM OA0PaHTOM, PErmaMeHTUPYHOTCH COOTBETCTRYHOLUMU
OOKYMEHTaMu.

8 TpeboBaHus kK o6opyaoBaHuIo Ans otbopa npob

8.1 Mpo6ooT6opHbLIe 30HALI

8.1.1 O6wme nonoxeHun

MpoB6ooTBOPHLIA 30HA OOMKeEH BbITb CKOHCTPYMPOBAH TakuMm 0Bpa3oM, YToGbl COOTBETCTBOBATL TEXHO-
norMyecknmM ycroeusiMm obbekta, Mecta otTbopa npobbl, YCNOBUAM OKpyXKatoLen cpeabl v Bubpauum.

MpumeHeHWe 30HA4a, NPOTUBOPEYALLEro yKasaHHbIM Bbille TpeGoBaHuAM, MOXET NpW onpeaeneHHbLIX
YCINOBUSIX MPUBECTU K TOMY, 4TO OH CTaHEeT 3Ha4YMMbIM 3NIEMEHTOM, HapyLlakLWnM NoToK UCCregyeMoro rasa,
M3MEHSAHLLUM KaK KOMMOHEHTHbIA cocTas nNpobbi rasa, Tak u TouHocTb CU ob6bemHoro pacxoga.

MpeactaBuTenbHBIE NPOBLI UCCNEnyeMOoro rasa M3 rasonpoBo4OB C MOTOKAMW rasa, He coaepKaLlMMm
XnaKown asbl, MoryT BbiTb 0TOGpaHb! ¢ NOMOLLbI0 NPO600TEOPHOro 30HAA NHOON KOHCTPYKLMHN.

Mpo6ooTOOPHLIA 30HA B rasonpoBOd cnedyeT ycTaHaBnuBaTb B COOTBETCTBMM C pasgenom 6, 4Tobbl
MCKMIOYUTE 0TBOp NpoGbl MccnedyeMoro rasa co CTeHKM rasonposoga. [onyckaeTca UCnonb3oBaTh 30HA Kak
CTaLMOHAPHOro, Tak U1 CbeMHOro TUMa B 3aBUCMMOCTU OT PaCMonoXeHus W pexuma paboTbl, C y4eToM BO3-
MOXHOIO NPOBEAEHUA Ha paccMaTpUBaeMOM ra3onpoBOAe OYUCTHBLIX M MHCTIEKLMOHHBLIX paboT.
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8.1.2 3oHp c npsMon Tpybkon

Haunbonee npocTon KoHCTpyKUKen npobooTbopHoro 3oHA4a Ans oTbopa npob NnpMpogHoro rasa sABnseTca
30HJ C NpAMON TpyBKOW, NpuBeaeHHLIN Ha pucyHke 4. HakoHeYHWK 30HAa MOXeT BbiTb NMOCKUM UMK cpe3aH-
HBIM M0f, YrhoMm.

.

F o

A

A =

A Y

PucyHok 4 — 3oHga ¢ npamMon Tpybkoi

8.1.3 Perynupyembin 30HL,

Perynupyembsie npo6ooTBopHbIe 30HABI (CM. PUCYHOK 5), Kak MpaBuno, NPUMEHSIOT B cUCTEMAX Henpe-
PLIBHOMO aHanuW3a NpYMpogHOro rasa v OHW NpeaHasHaYeHbl Ans nogayun npobsl raza B npobooTOopHYIo cucTe-
MY MPU MOHWKEHHOM AaBNeHWH.
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1 — perynatop BbixoaHoro gaenexus; 2 — CH gaenexmns (TMNOBOW); 3 — 3anopHbIA BeHTUINb Ans oTbopa npob (Tunoeon);
4 — npepoxpaHuTeneHbIl knanaH (Tunosou); 5 — coeaunHeHune ¢ razonposofom; 6 — pebpa (onunoHansHLIe);
7 — memBpaHa (onuuoHaneHas); 8 — ceano perynupyoLwLero KnanaHa BHU3Y 30H4a; 9 — KOpnyc HaXXMMHOM0 KnanaHa (onuMoHanbHbIN)

PucyHok 5 — Perynupyemeiid 3oH4,

Ovadparma v ynpaBnawLlas npyxuHa perynupyemMoro 30HAa YCTaHOBMEHbl CHAPYXW Ha CTEHKe raso-
npoBoAa W CoeaWHEHbl BHYTPEHHUM CTEPKHEM C TOYKOW, B KOTOPOW MPOMCXOOWUT CHWKEHWE OABMNEHUS, KO-
TOpas HaxoOWTCH Ha HWXHEM, ONycKaeMOM B MOTOK rasa, HakoHeYHWke 3oHAa. HuxkHAs YacTb Tpy6ku npo-
BooT6opHoro 3oHAa MoxeT BbiTb opebpeHa Takum obpa3oM, YTobLl NageHWe TeMnepaTypbl OT pacLUMpPeHuns
MccneoyemMoro rasa KOMMEeHCUMPOoBano TEMNMo NOoToka MPUPOAHOro rasa. MnmniocTtpauus TUMUYHOMO perynu-
pyeMoro 3oHAa nokasaHa Ha pucyHke 5. [lonyckaercsi NpUMeHeHWe 30HAOB C BbIABUXHBIM MeXaHW3MOM W
BO3MOXHOCTbK YaCTUYHOIO MMM NOMHOMO M3BMNEYeHWsA 30HAa U3 NOMNOCTW rasonpoeoaa (annapara, eMKOCTH),
cHabxeHHble nyBpuKaTopHbIM yCTpoUcTBOM, Ans obecnevyeHns M3BneYeHWs 3oHaa 6e3 oCTaHOBKKM MOTOKa
rasa 4yepea rasonpoBof (annapart, eMKOCTb).

8.1.4 3oHA MuTo

MpoBooTbopHble 230HALI [TUTO (CM. pUCYHOK B), Kak MpaBuno, MPUMEHSIIOT ANs Co34aHus «BbICTpoi NeT-
nu» unn Gaknaca 3a npeaenamu OCHOBHOTO rasonposoga. Mccneayembilil ras npu AasneHun P, Bbilwe o no-
TOKY 0TBOAMTCA M3 rasonposoaa Yepe3 CU unu «BbicTpyto netnio» 1 Bo3spaljaeTcs Npu AasneHnn P, Hke
no notoky. MNMoTok nccnegyemoro rasa yepes NnpobooTOOPHbIA 30HA, 3aBMCUT OT Nepenaga OaBneHus U CKo-
pOCTK NOTOKA rasa B ra3onpoBoAe AN CO34aHWs NOoToKa UCCredyeMoro rasa oT Bxoaa B 30HA Ao obpatHoro
nopTa (Bbixoga) 3oHaa.
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1 — 3oHq MNuTo; 2 — noTok necneayemoro rasa; Py — BxogHoe AasneHne; P, — BbIXOAHOE Jasnexune

PwucyHok 6 — 3oHg Muto

8.2 TpybHas o6BA3ka

8.2.1 MNpo6ooT6opHbIe NUHUMK

8.2.1.1 OOwWwme nonoxeHus

Mpo6ooTGOPHLIE NMHUM OOMKHBLI BbITE MO BO3MOXHOCTU KOPOTKUMM (UX MUHUMAansHas AnvHa onpege-
NSAETCH TEXHUYECKOW BO3MOXHOCTLIO pasmelleHus mecta otbopa npobel B NpobooTOOpPHLIA KOHTEWHED UMK
notokoeoro CW kak MOxHO Grivke K To4ke 0TOopa) U C Kak MOXXHO MEeHbLUMM BHYTPEHHUM guameTpom (He 6o-
nee 10 MM) oNs MUHUMU3ALUK UX BHYTPEHHero obbema 1, Kak cneacTeue, BpemeHu npebbiBaHusa npobel npu-
pogHoro rasa B npo6ooTbopHoi cucTeme. BHyTpeHHWI gnameTp npoOooTOOPHBLIX IMHUA MPXU 3TOM OOMKEH
ObITb HE cnULKOM Man (He meHee 1 MMm), 4ToObl He co3pgaBaTh U3BLITOYHOMO CONPOTUBINEHWS W, KAK CNedcTBMe
oxnaxgeHus npobel BcneacTene Apoccenb-addekTa, npy NPOXoXKAEHMW NOTOKA rasa.

MpobooT6opHbLIE MMHUK OOMXHBI UATU BBEPX OT TOWKM 0TBopa npob k npo6ooTBopHOMY KOHTENHEPY UK
CW, pacnonoxeHHbIM Ha bonbluei BeicoTe (pekoMeHayeMbli yKNoH NpobooTOOPHOW NMHUKM — He MeHee 7,5°
oT ropuscHTanu). Cneagyet nsberatb NeTesnb, NPOBaNoB WU NOHWKXEHWIA NPOUNSA MMHWIA, MOCKOMbKY OHW Npea-
CTaBnAtoT cobOM MECTO CKOMMEHWs 3arpA3HeHnid M KoHZeHcaTa, 06pasyloLLMXCs Npyu HeKOPPeKTHoW paboTe
npobootbopHoi cucteMsl. [pobooTbopHbie NHKUK co cbpocom B atmocdepy AOMKHbI BbITe MUHUMU3UPOBA-
Hbl. Kpome Toro, nepenabl 4aBNeHWsA B MUHWW MOTYT BbI3BaTb oxnaxaeHue npobkl NpMpoaHoro rasa c nocrne-
OYlolWen KoHAeHcauuen ero BbICOKOKMNALWMWX KOMMOHEHTOB, YTO HanNpsiMyl BNWSET Ha NpeacTaBUTENbHOCTb
npobbl. Pe3bboBble coeauHEeHMs OMKHbBI TepMETU3MPOBATLCS C MOMOLLBI0 ynnoTHeHus 3 MT®3. He cnegyet
MNCNoMb30BaTh repMETU3NPYIOLLME COCTaBbl, cofepKallme KOMMOHEHTb!, CMOCOOHbIe 3arpsA3HUTE Npoby 1w
copbupoBaTe KOMNOHEHTBI MPUPOAHOIO rasa M3 Npoobl.

8.2.1.2 NMapgeHwe paaeneHus B Npo6ooTOOPHOR NUHUK

[Ons koppekTHon paboTkl npobooTbopHo NuHKMKM TpebyeTca nepenan AaBneHWs OT Tovku oTbopa npob
0o ToukM cbpoca vccnegyemoro rasa. lNepenan gaeneHnss MoxeT ObiTe obecnedeH guadparmoi, perynsi-
TOpPOM [OaBrieHusi, PeAyKTOPOM OaBrieHusl, BEHTUIEM MW APYTMM 3anopHO-PEerynMpyoLwnuM YCTPONCTBOM Ha
Npo6ooTOOPHON NMUHUMK.

8.2.2 bannacHble npucnocobneHun

8.2.2.1 OOwWwune nonoxeHus

Mpwn Mcrnonb3oBaHuy Bannaca NpeanoYTUTENbHbLI MMHUM 3aMKHYTOrO KOHTYpa 6e3 cbpoca rasa B aTmoc-
dhepy 13 coobpaykeHWUn OXpaHbl OKpYKatoLLen cpelbl 1 6e30nacHoOCTH.
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8.2.2.2 «[opsavas netna»

BannacHaa nMHWA 3aMKHYTOrO KOHTYpa, Ha3blBaemMas Taloke «ropsayas netnsa», JOrmKHA UMeTb 3aMKHY-
TYH KOHcurypauuo n obecnevmeate Bo3BpaT Npobkl uccrnegyemoro rasa B razonporod. Cnegyer ucnons3o-
BaTb NUHUN U3 HEPXXABEILLEN CTanu ¢ BHYTpeHHUM AnameTpom oT 1 go 10 mm. B BaiinacHoi netne Heobxo-
OUMO co3aaTh Nepenag daBrneHus Mexay ToukaMy BXo4a W BbiXo4a uccrnegyemoro rasa, ytobel obecneuntb
MOCTOSAHHBLIA U YCTOMYMBLIA pacxod rasa Yepes npobooTbopHoe o6opynoBaHWe, pacnonoXeHHoe Ha netne.
BannacHana netna gomkHa cogep)kaTb aNeMeHThl KOHTPOMS U ynpaBneHua daBneHneM U pacxodom rasa, Ta-
KMe Kak pacxogomep, MaHoMeTp U obpaTHbliA Knanax.

8.2.2.3 «beicTpaga netnax»

Ecnu HeBoamoxHO oBecneunTs JOCTATOYHLIV Nepenan AaBrneHus ra3a B 3amMKHYTON BainacHon NnuHuK,
JOMycKaeTCcs MCNOMNb30BaTh DarMnacHy NUHWMIKD OTKPLITOTO KOHTYpa («ObicTpasa netnay ), Yyepes koTopyk byaet
ocylecTBnATLCH cOpoc uccrnegyemMoro rasa B atMocdhepy unu Ha dhaken.

CkopocTb noToka NPUPOAHOro rasa v nageHwe gaeneHus B BainacHoW NMUHUKM OTKPBLITOrO KOHTYpa He-
06XO4UMO KOHTPONMPOBATh, YTOObLI CBECTU K MUHMMYMY OXNaXK4eHWe U KOHOEHCaLUMWI0, KOTopble ByayT BNUATb
Ha JOCTOBEPHOCTb NpobLI Uccneayemoro rasa.

8.3 dunbTpLI

Mo BO3MOXHOCTK, cneayeT n3beratb MCNONb30BaHWUS (OUNLTPOB U3 MaTePUanoB C BbICOKMMK COPOLMOH-
HbIMW CBONCTBaMW 1 YpPEe3MEPHO Pa3BUTON NOBEPXHOCTLK KOHTAaKTA.

KoHcTpykumMs (hMnbTpoB AOMKHA NpefycMaTpyMBaTh HanuM4yne MMHUManbHbIX MEPTBbIX 0ObEMOR, a Tak-
e obecneyvBaTh HECNOXHYIO NpoLenypy yaaneHus BCeX HAaKOMUBLLMXCA 3arpsA3HeHUA Npy NPoayBKe NyTem
OTKpPbIBAHUSA APEHAKHOTO BEHTUNA UMM BO BPEMS TEXHUYECKOro 0BCny>KMBaHWUS NpU 3ameHe (PUMETPYOLLErO
anemMeHTa.

TpeboBaHua kK MaTepuany QUNLTPYIOLWNX 3MNEMEHTOB, a Takke 3eKTUBHOCTL unsTpauun 1 gony-
CKaeMblil pasamep YacTUL, JOIKHbI ObITh YCTAHOBMEHbLI B TEXHUYECKMX YCMOBUAX Ha aHanuanpyembli Npyupoa-
HbIA ra3, UCMONb3yeMon MEeTOOMKE M3MEPEHUIA LIeNeBOoro nokasartens KadecTBa NpUPOLHOro rasa UImn pyko-
BOACTBaxX Mo aKkcnnyatauuu npumeHsiemMsix CY u npobooTbopHLIX CUCTEM.

Ecnu B nepeyvMcneHHoi Bhille JOKYMEHTaLUWK creluansHble TpeboBaHus K MnsTpamM He YCTaHOBMEHHI,
cnenyeT pyKOBOACTBOBATLCA CNEAyOLMMU OBLLMMKU TpeboBaHUAMU:

- pasmep nop dunsTpa — He bonee 10 MKM;

- adhpekTMBHOCTL MnbTpaumm npu pasmepe vyactuy 10 Mkm — He meHee 99 %;

- MaTtepuan unsLTPa AoMmKeH BbiTb rMAPOHOOHLIM M MAKCMManbHO MHEePTHbLIM K KOMINOHEHTaM NpUpog-
HOTO raza, Hanpumep, NepxnNopPBUHUMNOBLIA NoONMMep.

8.4 BeHTUnMK, KpaHbl, perynAaTopbl AaBneHnA U npedoXpaHUTeNbHbIE KnanaHbl

Bce 3anopHble BEHTUMW W KpaHbl C PyYHbIM ynpasnenvem B NpobooTOopHON cucTEME OOMKHbBl UMETb
Hagnexallyr MHOUKAUWKD NONOXKEHUA OTKPbLIT/3aKpbIT. [Nns TexHuyeckoro o6cnyxneaHus npobooT6opHoM cu-
CTEMbl JOMKHbI OblTh NPEAYCMOTPEHbI BEHTUNW (KpaHbl) HA BXo4e W Bbixoae cucTeMbl. KpaHbl ons 6eictporo
OTKPbIBaHWSI/3aKpbIBaHUST AOMKHBLI BbiTh Waposoro Tuna. [ns perynupoBaHusi pacxofa UccneayeMoro rasa
HeoBxoQMMO MCNONb30BaThk UrONBYaTLIE U PEerynupyoLLMe BEHTUMN,

Perynstopbl AaBneHUs1 JOMKHBI UMETL BCTPOEHHYHO cUcTeMy oBorpeBa Unu pasmellaTbecsl Ha Harpesa-
emon nnute (B oborpeBsaemom Bokce).

Ansi CHUKEHWA KONUYecTBa NOTEHUMANbHbBIX MECT YTEYEK UCCNEQYEMOro rasa HeobxogumMo MUHUMUW3N-
poBaTh KOMMYECTBO BEHTUMER U PUTUHIOB.

Cnepyet n3beraTb UCNOMb30BaHWUS KOMEH (YrNoBbIX (OUTUHIOB); NpeanoYTUTEeNLHEE UCNONbL30BaTh U30-
rHyTble Tpybkun. Takke pekoMeHOYeTCcsl UCMOoNb30oBaTbh BEHTUIW CO BCTPOEHHbIMK (Be3peabboBbiMu) DUTHH-
ramu.

Onsa sawmutel C 1 npobooTbopHoro o6opyaoBaHMA OT HEraTUBHOMO BO3AEWCTBUA NM36bITOYHOrO AaBne-
HWA CneayeT ycTaHaBNWMBaTh NPeaoXpaHUTENbHbIE KnanaHsbl.

8.5 PUTKHIMN

HDWMQHHEMHE B I'IpOﬁOOTGOpHOI?I cucteme Cbl/‘ITI.’EHFV! N YyNNoTHEHWA OOIMKHbI UMETb €JMHOE UCNOINHEeHNEe.
MakcumanesHo A0NYyCTUMbIE 3Ha4YeHUA OJaBneHund B I'IpOﬁOOTSOpHO!;I chcTemMe O0IKHbl COOTBETCTBOBATL
OaHHbIM, YKa3aHHbIM NPON3BOAUNTENEM pr60|( n CbMTVIHFOB.
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CoeanHuTenbHbIe YyCTPOMCTBa ANA NPo600oTOOPHLIX KOHTEMHEePOB A0MKHLI BbITE paccyYMTaHbl Ha MHOTO-
KpaTHOe ucrnonb3oBaHve. [pu HeoBXoOMMOCTU MCMONbL30BaHUA MTMOKUX LUMaHroB, UX CNegyeT COeAVHSTL C
YINOTHUTENBHLIMU OUTUHTAMMK MPU NOMOLLM OBXKMMHOIO KOHYyCa.

Ecnu matepuan Tpy6ku U hUTUHTA, KOHTaKTUPYHOLLErO C Hel, OTNMYaeTcs, JaHHOEe coYeTaHue OOIMKHO
6biTh NPOBEPEHO U3TOTOBUTENEM (OUTUHTE UMK NPOEKTUPOBLLMKOM NpoBoOTOEOPHOM CUCTEMbI Ha 3NEKTPOXU-
MU4YECKYI0 COBMECTUMOCTb.

8.6 YcTpoicTBa perynMpoBaHusa pacxoaa raza

[ins KOHTPONsi CKOPOCTW MNOTOKOB NPUPOLHOTO ra3a U NPOBEPKU COOTBETCTBUSA €€ 3HAYEHU KOHCTPYKLUK
npo6ooTBopHON cMcTeMbI, Heobxogumo Wcnonb3oBaTe CW o6bemHoro pacxoga rasa. [nsi perynvpoBaHus
pacxofa uccregyemoro rasa B komnnekte ¢ CY 06beMHOro pacxofa npUMeHsIHoT UronbYaThlid BEHTUMb (TOH-
Kol perynupoBsku). [Insi perynMpoBaHus ckopocTy noToka (06beMHOro pacxofa) uccrneayemMoro rasa gonycka-
eTcsl TakkKe MCMonb30BaTh kanubpoBaHHble 0TBepCTUs (Anadparmbl), Kanunnsapbl UKW PerynsaTopbl pacxoqa
rasza (MexaHU4eckne Unv aNeKTPOHHbIE).

8.7 PepykTOpbl AaBneHun

Ana nogauu nccnegyemoro raza B CU npu gaeneHvu HWxe gasneHus B Touke otbopa npo6 Heobxogumo
NPUMEHSATbL YCTPOWCTBO A5 CHWKEHWUS AaBrieHus (PedyKTop AaBMneHus ).

PekomeHayeTcsa M3rotaBnueatbh pefyKTOpbl OABNEHUA M3 HepKaBetwLWel cTanu, ¢ YNNOTHEeHUAMA 13
MNTeS.

PenykTopbl 4OMKHBI MIMETh HOMWHANbHOE AaBMNeHWe, NpeBbillaoLlLee MakcumansHoe oXugaemoe Aae-
NeHWe uccnegyemMoro raza B npobooTbopHoid cucTeMe.

Bcnencteue addekta Oxoynsa-ToMcoHa Temnepatypa NpUPOOHOro rasa nagaeT npubnuautensHo Ha
5,5 °C npu cHKeHnn aasneHus Ha Kaxable 1,0 MlMa, 4To noBbilLAeT BEPOATHOCTb KOHAEHCALMN BbICOKOKUS-
LUMX YrMeBoa0opOAHbIX KOMNOHEHTOB NpupoaHoro rasza. O6biuHbIA cnocob npefoTBpalleHns KoHaeHcaumm —
Harpes ANs KOMNeHcalMy nageHus TemnepaTypbl (CM. PUCYHOK 7).
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1 — npegoxpaHuTensHbIA kKNanakx; 2 — oborpesaemMas kamepa; 3 — NpupoAHbIN ras Ha aHanus; 4, 6 — BeHTUNW; 5 — peayKTop AaBneHus;
7 — NUHKWSA C 3nNeKTpoHarpeearenem; 8 — n3onauus; 9 — Wapoeor BeHTUNL, 10 — razonpoeog

PucyHok 7 — OBorpeBaemas kamepa A5 CHWKEeHWs AaBreHus rasa npu otbope npob

HarpeBaloT, kak npaBuno, y4actok npoGooTopHoi cucTembl nepen pedyuvpyrowmmM yCTPOMCTBOM, a
TaKkKe camo pefyLupylollee yCTpoWCTBO UMM MOMELLAKT BCKO NPo6o0TBOPHYH CUCTEMY UNK ee YacTb B LWKad
¢ perynupyembim o6orpeeoM. MpobGooTGopHaa cucTema OOMmkHa ObiTb CKOHCTPYMpOBaHa Takum obpasom,
yToBbl rapaHTUPOBAaTL OTCYTCTBME KOHAEHCaUUW KOMMOHEHTOB Npobbl NpUpoOHOro raza B nioboli ee Todke.
Tpebyemoe KOnu4ecTBO TEMMOBOA 3HEPrMy 3aBUCWUT OT cCOCTaBa WCCMNeQyemoro rasa, nageHus gaBreHus,
TepMobapryeckux napamMeTpoB NPUPOAHOro rasa, o6LeMHoro pacxoga rasa.

8.8 HarpeBaTenbHble ycTpolcTBa

HarpeBaTensHble aneMeHTsl MOTyT BbITb YCTaHOBMEHE! Ha Mpo6ooTEOpPHOM 30HAE UMK NPOBOOTEOPHLIX
MVHKAX. B HEKOTOpbIX cnydyasx MoxeT notpeboBaTbes Harpes Npo6ooT6opHoro kKoHTelHepa. MNpobooT6opHas
cucTemMa Unu oTaenbHble ee aneMeHTLl MOryT pacnonaratbesl B 06orpeBaemMbix WKaMHLIX YCTPOMCTBaX U B
aHanuaaTopHbIX 6okcax ¢ o6orpesom.

Wcnonbayemble anekTpoHarpeBaTeNbHble areMeHTbl AOMKHLI 06GecnednBaTh MOCTOSHHYIO 3afaHHYH
TEMMepaTtypy, NpeBbilLaLlyo He MeHee YyeM Ha 10 °C Haubonbluee W3 3HAYEHWUI Tekyllei TeMnepaTypsbl
TOYKM pockl (Mo Boge Wi yrmeBoAopoAamM) UccreqyemMoro rasa unu (Mpu oTCyTCTBMU akTyansHOW MHpopMa-
LMK 0 TEMNepaType TOUYKM poCkl MO BOAE U YIMeBoAopoaamM) TeMnepaTypy Uccrnegyemoro rasa B Todke otbopa
npo6. 3nekTpoHarpeeaTenbHble 3eMeHTbl JOMKHLI YA0BNeTBOPATE TPeOOBaHNSAM COOTBETCTBYHOLLMX HOPM 1
npaBWm No NPUMEHEHKIO 1 3KCNyaTauuy anekTpuydeckoro obopygosanvs. BeinonHeHne gaHHbIX TpeGoBaHWii
HeoBXoaMMO ANS UCKITYEeHNs neperpeBa HarpesaTtenbHbIX aNeMeHToB Npu cboe B anekTpocHabxeHnw.
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Ons obecneyeHns paBHOMEpPHOW TeMnepaTypbl B aHanusatopHoM Gokce MoXeT noTpeboBaTbCs Mpu-
HyOWUTEeNbHaa UMPKYMSALUMS HarpeToro Boaayxa.

[ns NoBbIlWeHUs TeMNepaTypbl B aHanM3aTopHoM BoKce Ao HeoBXxoAWMOoro 3Ha4YeHus OonycKaeTcs npu-
MeHeHne BHyTpW Bokca AoNoNHUTENbHOro 06orpesa NUHWI COOTBETCTBYOLWUMU HarpeBaTenbHbLIMU 3NeMeH-
TaMmu.

8.9 CpencTBa naMmepeHuin gaBneHus (MaHoMeTpbl)

[ns KOHTpONs U perynupoBaHus AasneHus B Npo6ooTOopHOR cucTeMe no Mepe HeoGXooMMoCTH creay-
eT ycTaHaenueate CY gasneHus (MaHoMeTpbl), COOTBETCTBYHLME AeCTBYIOLWMM HalUOHaNbHEIM HOPMaTUB-
HbIM MPABOBLIM aKTaM rocy4apcTB, NPUHABLLIMX HACTOSLWMIA cTaHaapT, B obnacTu NpoMelneHHol Gesonac-
HOCTM, KNaccoM TOMHOCTU He Gornee 2,5. BHYTpeHHsAs NonocTb MaHOMETpa He A0MKHa coAepXaTbh OCTaTKOB
Macrna unu apyrux *umaoKkocTei nocne ero UcnbITaHui, noBepku unu kanubposku. Crneayet naberaTe 3acope-
HWS MaHOMeTpa U yTe4Yek UccredyemMoro rasa.

8.10 YnnoTHeHUA U cMa3o4vHble MaTepuansbl

I'IpM Bblﬁope yI'InOTHEHI/Ib"I M CMa3o4HbIX MaTepuranoB crnegyet ydYuTbiBaTb X XUMWUYECKYHD COBMECTU-
MOCTb C KOMINOHEHTaMW MCCNeQyeMOoro rasa, a Takke Tepmoﬁapwqecxme YCIOBKA B Nnpouecce 0T60pa r|p06.

8.11 NMpo6ooT6opHbLIE KOHTENHEpPbI

8.11.1 O6wme nonoxeHUA

NHdopmaumio 0 NepuognyHOCTH UCNbITaHWA MPOO0OTOOPHBIX KOHTEMHEPOB NPUBOAAT B UX 3KCMyaTa-
LIMOHHOIM JOKyMEeHTaLum.

MpoBbooTOOPHBIE KOHTEMHEPLI OOMKHLI ObiTh 3allULEHbl OT MOBPeXOeHWA BO BpeMsi TPaHCNOPTUPO-
BaHWs 1 xpaHeHus. [MpobooTbopHbie KOHTENHEepPbl TPaHCMOPTUPYHKT B CheuuanbHbIX TPaHCMOPTUPOBOYHbIX
Kopobkax Mnu AlurKax, npegHasHadeHHbix ans npobooTbopHOro KOHTeNHepa KOHKPETHOro Tuna.

Ha BHYTpeHH0 NOBEPXHOCTL NPOB00THOPHOrO KOHTEMHEPa MOTYT BbITb HAHECEHbI MOKPLITUA, KOTOPbIE
NMOMOraloT COXpaHWUTL NpeacTaBUTenbHOCTE Npobbl M 0GecneyvnBaloT NOHWKEHHYIO peakUMoHHYo 1 agcopb-
LIMOHHYH CNMOCOBHOCTE MO OTHOLIEHWIO K COEAVHEHUSIM CEePbl UMW WHBIM aKTUBHLIM COEAMHEeHUs M, cogepxa-
LWMMCH B UCCMeqyeMoM rase.

MaTtepuan npobooTbOpHOro KOHTENHEPA HE AOMKEH M3MEHATH COCTaB MCCNeayeMOoro rasa unm BnuaTh
Ha npefcTaBMTENbHOCTL 0TOBpaHHOW Npobbl NpupogHoro rasa. [na sToro HeobxooMMO y4MTbiBaTb MaTepu-
anbl KaK camoro KOHTelHepa, Tak U BeHTUNen, yNNoTHEHWA U OPYTMX SNEMEHTOB, KOHTaKTUPYHLWNX C Uccne-
OyeMbIM rasom.

MpobooTOOpHLIE KOHTEMHEPLI, KAk MPaBUITIO, U3rOTaBMMBAIOT U3 HEPXKaBEeoLWeN cTann, TUTaHOBOro UK
anMWHWEBOTO CNMaBoOB, KOMMO3UTHLIX MaTepuarnos, a Takke 13 ctekna (4ns n3bbITo4HOro AasneHus Npobkl
raza Hwxe 0,2 MMa).

CTeknsiHHblE MWUMETKW He OOIMKHbI MOABEpPraTtbcA BO3AENCTBUIO M3BbITOYHOro AaBMNEHUS UCCNenyeMoro
rasa, NpeBbILLAKLLEro 3Ha4eHWe AOMNYCKaeMOoro Ansi HUX B COOTBETCTBUM C 3KCNNyaTauUMOHHON JOKyMeHTaL u-
en gaBneHuns.

MpoBooTHOpPHBIE KOHTEAHEPLI OOMKHbI:

- COMpOBOXOATbCA ATUKETKaMWN MW OOKYMEHTaMW C COOTBETCTBYIOLEn MHopMauuen, 3aLniieHHow
OT NOBPEXAEHWSA, a TaKkKe UMETb MAEHTU(PHUKALWOHHBIA HOMEP (3aBOACKON MMM HAHOCUMbIA NONbL30BaTENEM);

- NPOBEpPSATLCA NEPUOANYHECKM HA TEPMETMYHOCTb M LEeNOCTHOCTb.

8.11.2 Mpo6ooTGOPHUKN N BANNOHLI

MpobooTOopHbIE KOHTENHEPLI (BanmnoHbl M NpoboOTOOPHUKN), HA KOTOPLIE pacnpocTpaHsaTca Tpebora-
HWA HAaUMOHAaNbHbLIX HOPMATUBHLIX NMPABOBLIX aKTOB rOCYAAPCTR, NPUHABLLWNX HACTOALLWIA CTaHOapT, B obnacTtu
NpOMBbILLINEHHOW BEe30MacCHOCTU B YacTX UCNONb30BaHUs obopynoBaHus, paboTatollero nog u3bbiTOMHBIM A3B-
NeHWeMm, JOMKHbI UCNbITEIBATLCA HA AaBneHue, no KpanHen mepe, B 1,25 pasa npesblwarouiee MakcMManb-
Hoe paboyee AaBrieHue, yKkazaHHoe B UX SKCMNyaTaLWMOHHOW OOKYMEeHTaunu.

MpobooTbopHbIE KOHTENHEPDLI (BannoHbl U NPOBOOTBOPHMKN), HA KOTOPbLIE HE PacNpOCTPaHATCA Tpe-
BoBaHUS HALMOHAMNbHLIX HOPMATUBHLIX NPAaBOBLIX aKTOB rOCYAapCcTB, NPUHABLUMX HACTOSALWMIA CTaHAapT, B 00-
nacTy NpoMbILLINeHHOM Be30nacHoOCTU B YacTu UCMnonb3oBaHWa obopyaoBaHus, paboTaroLlero nog nabbiTou-
HbIM OaBneHWeM, AONycKaeTca nogBeprat MHEBMATUYECKUM UCMbITAHUAM Ha repMeTUYHOCTbL Npu paboyem
naBreHun B Todke oTbopa npob.
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Ecnun npegycMoTpeHo KOHCTpYKUMen, To Ha npobooTOoOpHbIE KOHTEMHEPBI BO BPEMS TPaHCNOPTUpOBa-
HWS N XPaHEHWS YCTaHaBNMBAKOT TOPLEBbIE KPbILUKK (3arnyLUKM) UnKn 3awmnTHele Konnaky (4na 6annoHoBs).

MpoBooTGopHbIE KOHTENHEPLI JOMKHEI UMETE NMOCTOSHHLIA WTaMMN UKW TPaBMPOBKY ¢ MHhopMaLumein 06
obbeme, paboyem gaBneHnn 1 gaBneHUU UCMNbITaHUS.

Mpo6ooT6opHbIE KOHTENHEPbL! AOMKHBLI COOTBETCTBOBAaTL TpeboBaHMAM HaUMOHAaMNbHBLIX HOPMATUBHbLIX
NpPaBOBbLIX aKTOB rOCYAapCcTB, NPUHSABLUMX HACTOALWMIA cTaHgapT, B obnactn 6e3onacHocTu, TpeboBaHusm Ges-
ONACHOCTW, MPUHATBLIM B 3KCMNyaTUPYIOLLENn NX opraHn3aumy, a Takke TpeboBaHuAaM HOPMaTUBHBIX SJOKYMEH-
TOB, YCTaHaBMMBAOLWMX METOOWKN (MeToabl) M3MepeHW, KOTOopbIe NpeqycMaTpyMBalT NpMMEHEHWe yKasaH-
HbIX MPOB00TEOPHBLIX KOHTEMHEPOB.

Ecnu npo6ooTbopHLle KOHTENHEPLI NpeaBapUTEnbLHO He BaKyyMUPOBaHL!, OHWU O0MKHbl BbITe 0Bopyno-
BaHbl KaKk MUHUMYM OBYMSI BEHTUMSAMMW, NO3BOMSKLMUMMK OCYLLECTBMNATE UX NMPOOYBKY UCCNEayeMbIM rasom.
MoBepxHOCTb KOHTakTa NpoBooTOOpPHOro KOHTEHepa He OOMKHa CoAepKaTb CMasKy, Macrno Win MHble 3a-
rpasHeHus. [ns uckniwYeHns agcopbumm NoBepXHOCTH KOHTakTa npo6ooTbopHOro KOHTEHepa crneayeT ovun-
waTte. MNpoueaypa o4ncTkM NpoboOTBOPHbLIX KOHTEMHEPOB NpUBeAeHa B NpunoxeHun E.

[nsa BeHTUNEN peKOMeHAYeTCa UCMONb30BaTh MSArKME YNNOTHWTENbHbLIE NPOKNaaK1M BMeCcTo cegen tuna
mMeTann-merann.

[na otbopa npob NpyvpoaHOTro rasa NPUMEHSIOT, KaK NPaBuno, ABa Tuna NpobooTOOPHbBIX KOHTEHEPOB:

- Hanbonee pacnpocTpaHeHHbIM OAHOMONOCTHLIN NPOB0OTEOPHLIM KOHTENHEP (OOHOBEHTWUIbHLIM Ban-
MOH UMW ABYXBEHTUIbHbIN NPpo600TOOpPHMK NOCcTOAHHOTO 06bema);

- Npo60oTOHOPHMK C NOABWKHBIM NMOPLUHEM (MOCTOSHHOTO AaBMNEHMWS).

8.11.3 CTaHpapTHLIA UMM OAHONONOCTHLIA NPO0600TOOPHLIN KOHTEWNHEP

CtaHpapTHLIE OOHOMOMOCTHLIE ABYXBEHTUMbHbIE NMPOBOOTOOPHMKK, KaK MpPaBMMo, W3rOTaBNUBAKT W3
MeTanna unmn MeTanoKoMMnoO3UTHOrO MaTepuana U BeINOMHSAKT C CY»KEHHLIMU KOHLAMK (TOPIIOBUHAMU) U BHY-
TpeHHel pe3bboi Ha KayKgoM KOHUEe (roproBMHE) KOHTEMHepa AN BKPYYMBaHWA BEHTUNEN.

OpHoBeHTUNbHbIE BannoHbl MO0 MMEKT OAHY FrOproBMHY, NMBO OBE roproBUHEl, BTOPas M3 KOTOPbIX
3arnylueHa.

HauBonee pacnpocTpaHeHHble 06bembl npoGooT6opHukos — 0,15; 0,3; 0,5; 1 v 2 am3. Hanbonee pac-
npocTpaHeHHble 06beMbl Npo6ooTEopHBEIX 6annoHoB — ot 1 g0 40 am3. Jonyckaetcs no6oit 06bem npo6ooT-
©opHOro KoHTEeMHepa, COOTRETCTBYOLNIA aHanuTr4Yeckol 3agade. NpobooTbopHuk pekomeHayeTca cHabxatb
npeaoxXpaHUTenbHbLIM KnanaHoM. Mcnonb3osaHne nNpenoxpaHUTenbLHOro KnanaHa ¢ paspbiBHON meMmbpaHoii
Sonee NpegnoyTUTENEHO MO CPaBHEHMWIO C MCMONb30BaHMEM MPYXXMHHOTO KranaHa.

8.11.4 Npo600TOEOPHMK C NOABUKHBLIM MOPLUHEM (NOCTOSAHHOIO AaBNEeHUs)

MpoGoOTEOPHUK C NMOABMKHBIM MOPLUHEM W3rOTAaBNUBAKT U3 MEeTannuyeckon Tpybbl C BEITOYEHHON 1
NOMWPOBAaHHOW BHYTPEHHEN NMOBEPXHOCTLH. MpoBooTOOPHUK PEKOMEHAYETCA OCHACTUTE CHEMHBIMM KOHLIE-
BbIMMW KpbILWKaMu, 4Tobbl o6ecneynTs OCTYN ANA yOaneHUus U pemMoHTa NOABMXKHOMO MOPLIHA. B kpbilwkax
BLICBEPIIMBAIOT OTBEPCTUA W HApes3alT B HMX pe3b0y Ans NoACOEAMHEeHUs LWTYLepoB, MaHOMETPOB (Npu He-
006xogumMocTn) U COPOCHbBIX KNanaHoB..

Ha pucyHke 8 npuBegeH npumMep npobooTOOpHUKA C NOABMKHBLIM MOPLUHEM (MOCTOSIHHOTO AaBMeHus),
CHaOXEHHOro BHELIHWM YCTPOWCTBOM (MHAMKATOPOM), YKa3biBALWMM Ha CTENeHb 3anonHeHus LUNUHAPA,
paBHyto 80 %. Korga nHankaTopHbIA cTep:keHb 5 gocturHet nosuumu 10 (konbLo-orpaHudmTtens 80 % 3anon-
HeHusa NpobooTOOPHKWKA) NoNb3oBaTenb AOMKEH MPEKPaTUThL 3anonHeHwe npobooTBopHMKa uccnegyembim
rasaom.

MpoB6ooTOOPHMK C MOOBWXHBLIM MOPLIHEM, KAk MpaBuiio, WM3roTaeNMBaltT M3 HepXaBewLllen cTanu,
WHEPTHOW K KOMMOHeHTaM npobbl uccnegyemoro rasa.
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1 — wryuep cbpoca npobbl; 2 — CTSHKHbIE WNUNBKA; 3 — NOOBWMKHBIA NOpLUEHb; 4 — WTaTuB;, 5 — WMHAWMKATOPHBLIA CTEpPKEHb;
6 — wryuep nogayu bydepHoro rasa; 7 — nogcoeavHeHWe NpeaoxpaHuTensHoro knanada; § — wryuep nogadum npobsl; 9 — wryuep
cbpoca bydepHoro rasa; 710 — konbuo-orpaHn4uTens 80 % 3anonHeHus KoHTelHepa; 11 — pabodan kamepa; 12 — BGydepHan kamepa

PucyHok 8 — NpoB6ooThopHUK C NOABUHKHBIM MOPLUHEM

MpobooTOOPHWK MMeeT BHYTPEHHWI NOABUMKHbIA NOPLUEHb, MO3BONAKLWMWIA NpeaBapuTensHO 3anofHUTb
0BpaTHYO MO OTHOLLEHWIO K BXOA4Y NPOGLI MccnedyemMoro NpMpoaHoro rasa CTopoHy umnuHapa (BydepHyto ka-
Mepy) COOTBETCTBYHOLLUM BycepHbIM rasom, Hanpumep, renvemM, 4o AaBneHus B razonporoge. Mocne otbopa
npobbl Npo6o0TEOPHUK OTHOCAT B nNabopaTopuio U, NOAKMIOYMBLUMCE K UCTOUHMKY BydepHoro raza, noggep-
XMBaOT NOCTOSAHHOE daBneHue npobbl rasa Bo Bpems nNpoBedeHus aHanusa. [JaHHasa npouegypa no3sonseTt
COXPaHUTb LEenocTHOCTb Npobbl HAa O4EHb BLICOKOM YPOBHE. [1s MpMpOOHbIX ra30B, KOTOPbIe MMEIOT BbICOKMEe
3Ha4YeHWs TenoThl CropaHus (cogepKaT NerkoKkoHAEHCUPYLWMEeCs BbICOKOKUNSALWWE YrneBogopodsl) U Nog-
BEDXKEHbI KOHAEHCALMM U3-33 U3MEHEHWUS TEMMNEPATYpPLl UMW OABMNEHUA, PEKOMEHAYETCA NPUMEHsITL npobo-
OTGOPHUK C NOABWKHBLIM MOPLUHEM.

8.11.5 HakonuTtenbHbie NPpO6OOTOOPHUKN

8.11.5.1 MpobooTOOPHMKK C perynaTopoM AaBneHns

CreymnansHO CKOHCTPYWMPOBAHHBIA PerynaTop AaBneHusi Mo3BONsieT MOBbIWaTh AaBreHne cobpaHHOM
npobbl B Npob0o0TOOPHMKE OT HYNs 0O MakCMMarnbHOMo AaBfeHus B rasonpoBoge Bo Bpemsi otbopa npobbl
nccnegyemoro rasa. NpobooTOOpHUKK C PerynaTopoM OaBrneHUs He pekoMeHOYyeTCs WCMNonL30BaTh ANs ra-
30MPOBOLOB HU3KOMO AaBNEHWUS UMK NPU 3HAYUTENBHO M3MEHSIIOLLMXCA CKOPOCTSX NOTOKA NPUMPOLHOrO rasa B
rasonpoBoje.

8.11.5.2 MpobooTOOPHNKN C BbITECHEHMEM

MpedBapuTenbHO NO4aHHbIA B NPO600TOOPHKK C NOABWMKHBIM MOPLUHEM DydepHbIii ra3 NOCTENEHHO Bbi-
TecHsieTcs npoboi nccnegyeMoro rasa, 3akayvBaeMomn B Npo60ooTOopHUK NPy NOCTOSAHHOM JaBMNeHUK B cucTe-
Me BO Bpemsi oTbopa npobbl.

8.11.5.3 MNpobooTbOpHMK-aKKyMynsaTop

MpobooTHopHUK-akkyMynsiTop NpeacTaensieT coboin oBYXBEHTUNEHBIA NPo600TOOPHMK, BCTpanBaeMbli
B CTauMoOHapHy npobooTOopHY cUcTeMy, OCHALLEHHYO B6ainacHom NIMHWER U OTCEYHBIMKM KpaHamu, nepeq
peagyktopom. cnonb3oBaHne npo6ooTOOpHMKa-akkymynaTopa B NpobooTOOpPHON cucTeMe NPOMBILLIIEHHOTO
rasoBoro xpomartorpadpa (nubo gpyroro notokosoro CK) obecne4vnBaeT BO3MOXHOCTb M3MepPEHWA NOCneno-
BaTenbHbIX BBOAOB OA4HOW NMpobbl MCCneayemoro rasa B ycrnoBusax cxogumocTu. MNpobootBopHasn cuctema,
ocHaleHHas npobooTEOPHUKOM-aKKyMYyMNsTOPOM, MO3BONAET MPMMEHSTL MPOMbILUNEHHbIA XxpomaTorpad) B
kadecTBe aHanora nabopatopHoro CW v nony4ate pesynetaTt onpeaeneHnss KOMNOHEHTHOMO cocTasa Mccre-
AYEeMOro rasa B YCINOBMUAX CXOQMMOCTM C OLEHKOW HeonpeaeneHHOoCTH, YTO MOXET CYLeCTBEHHO COKpaTWTb
notpebHocTe B nabopatopHeix CH. MNpu nomowm gaHHoro npobooTOopHUKa QonycKaeTca Takke NpPoBOAUTb
CpaBHeHWe (CnMYeHWe) pe3ynbTaToB onpegesieHMs KOMMOHEeHTHOro cocTaBa MPUMPOLHOro rasa, MoslydeHHbIX
C MCMNOb30BaHWEM NMPOMBbILLNEHHOro U nabopaTopHoro xpomatorpadoe. PekomeHgyemas npuHUUnmnanbHas
CXemMa BKMYeHMA NpobooTOopHUKa-akkyMynsiTopa B NpobooTOopHYO cucTemy npueegeHa Ha pucyHke XK.1
npunoxexns XK.

AHanorMYyHy cxemy AonyckaeTcsa NpuMeHATb Ana Npo6ooTOOPHBIX MMHUIA, NOAAKLWNX NPOoBY OT TOYKK
otBopa npob uccnenyemMoro rasza HenocpeAcTBeEHHO B NabopaTopHbii xpomaTtorpad, Takke ¢ Lenbi nony-
YeHUs! pe3ynsTaToB OnNpefeneHnsi KOMMNOHEHTHOrO COCTaBa B YCMOBUAX CXOAUMOCTU C KOPPEKTHON OLEHKOWM
HeonpeneneHHoOCTU N3MepeHMiA.
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O6wvem npobooTbopHUKA-aKKyMynaTopa ormkeH ObiTb OOCTaToYeH ANA BbINMOMNHEHUs BCeX Heobxoam-
MbIX M3MEpeHUn 6e3 3HaYUTEeNbHOro CHMXEeHUs faBneHus Npobbl uccnegyemoro raza B npobooTtbopHuke,
KOTOpOe MOXEeT B CBOK o4yepedb CHU3WTb PacxXof WCCMeayemMoro rasa Ha BbiXxOA4e peaykTopa gaBneHusa Oo
3HaYeHWs!, BbIXOOSALLEro 3a HUXKHWUIA Npefen Auana3oHa 3HaYeHuin 06beMHOro pacxona, yKkasaHHOro B aKCMmy-
aTauMOHHOW JOKYMeHTauuu ucnonssyemoro CU.

8.11.6 MapkupoBka nNnpo6ooT6opHUKOB M GannoHoB

Bca Heobxogumas mHdopmauma o npobooTOopHOM KOHTEMHepe O0IMKHA HaxoAWUThLCS Ha ero aTUKeT-
Ke, Ha4eKHO NPUCOEAMHEHHOW K NPo6o0TOOPHOMY KOHTEMHEPY, HO HE MeLUatoLWen ero NCnosib30BaHuI, Un
ObITb BbIrpaBMPOBaHAa HA HAPYXHON MOBEPXHOCTU KOHTEHHEpPa Npu HaNWYUKU TEXHUYECKON BO3MOKHOCTH.

3TUKeTKa Unu rpaBUpoBKa NpobooTGOPHOro KOHTEMHepa O0MKHa coaepXaTb CreayroLllyi WHGOop-
Mauuio:

- 32BOJCKOW/CepUiHbIM HOMep NPoboOTOOPHUKA;

- BHYTpeHHWI 06bem npobooTBopHMKa;

- MakcumarnbHoe paboyee gaeneHue npobooTbopHKKa;

- TMn npobooThopHKKA.

Ha atukeTke Unu rpaBMpoBke JonyckaeTcs oTpaxaTe MHopMaLuio 0 matepuane npobooTbopHOro KoH-
TelHepa, faTe BbIMyCKa, HAanWuuKM cheyManbHOro NOKPbITUSI BHYTPEHHEN NMOBEepPXHOCTH, AaTe NocrefHero u
cleayoLwero 0CBMAETEeNsCTBOBAHNUSA U T. M.

MpumedyaHue — Bce TpeboBaHus kK NpobooTGOpHUKaM, NpYBEAEHHbIE B HACTOSALLEM CTaHAapTe, pacnpocTpa-
HAKTCA TaKKe W Ha OJHO- U [ABYXBEHTWUMbHbIE METANMNMYECKUE YU METANIOKOMMO3UTHLIE BannoHbI.

8.12 KoHueHTpaTop

Ecnn aHanuanpyemblit KOMNOHEHT NPUCYTCTBYET B UCCMedyeMOM rase B KpalHe He3HauyMTenbHbIX KOH-
LeHTpaUMsIX, TPOBeaeHMe NPSIMOTo aHan1sa npobbl rasa Ons NonyYeHus TOMHOM U HAaQEXHOW OLEHKM KOHLEH-
TpaUuy JaHHOTO KOMMOHEHTA OKa3bIBAETCH HEBO3MOXHbIM. [Ns YBEMMYEHMS! KOHLEHTPaLUN aHanusnupyemoro
KOMMOHEHTa MPUMEHSIIOT YCTPOWCTBA KOHLEHTPUpOBaHus npobbl (koHueHTpaTop). MpuHumun paboTsl KOHLUEH-
TpaTopa 3aKnio4aeTcsd B MPONycKaHWM Yepes Hero npobbl UCCneayeMoro raza W HakoMmneHW AOCTaTOYHOro
KonMyecTBa Lenesoro(bix) KOMNOHEHTa(0B) UMK NPOAYKTOB UX peakUWu ¢ NOrMoTUTENbHbIM peareHToM. 3aTemM
HaKOMMeHHbIM(e) KOMNOHEHT(bl) UccnegyeMoro rasa nubo aHanM3upyroT HernocpeAcTBEHHO COOTBETCTBYIO-
LWKM MeToaoM, Nbo BeIcBOBOXOaT U3 KOHLUEHTpaTopa Npw MoBLILEHHOW TeMnepaType NpoayBKON MHepT-
HbIM rasoM, Hanpumep, asoToM, 1 NoaarT B cooTeeTcTeyowee CWY Ha aHanus.

Ons onpeaenexHns KOHUEHTPaLUW aHanN13MpyemMoro KOMMNOHEHTa C 3a4aHHOM HEeoNpeaeneHHOCTLI0 He-
o06xodvMmMo onpefenvTs 06beM UccnegyeMoro rasa, NponyLLeHHOMo Yepes KOHLEHTPaTop ¢ NoMolLbL obnaaa-
lOLLEero AOCTaTOYHOM ToUYHOCTEH CY 06beMHOro pacxoga rasa.

8.13 NoBywKKu aspo3onen U/Mnu Nbinu

B psae cnyyaeB HeoBX0AMMO KOHTPONMPOBAaTh PSf XapakTepucTUK uccnedyemoro ra3a Ha BbIXOAe Tex-
HOMOrMYecKMX YCTAaHOBOK (HanpvMep, CogepXaHus BoAbl Nocne yCTaHOBOK OCYLLKW, COAepXKaHus CepoBodo-
poaa nocrne ycTaHOBOK CEPOOYMCTKU, TEMNEpaTypbl TOYKA POChI NOCMNE M3MEHEHWs Aasnexus). HekoTopble
TEXHOMOrMYEeCKNe yCTaHOBKM W annaparbl, BCecTBUE NMPUPOoAdbl MPOTEKaOLWMX B HUX NMPOLECCOB, MOTyT AB-
NSATLCA NCTOYHUKEMM 3arpA3HEHNA B BUAE XUAKOCTW, a3po3onen Wnu nexbl (MyWkonk, aMmuHel, Macna 1 ap.).
B Takux cny4asx Heobxoanmo npeaoxpaHsaTh anemMeHTbl npobooTbopHoi cuctemel, a Takke CU oT koHTakTa
¢ nobol kugkocTelo, oTbpaemon BMecTe ¢ npoboi nccnegyemoro rasa. Ecnv npobooTbopHbIn 30HA HEBO3-
MOXHOQ YCTaHOBUTb B MMHMMW NOTOKa MCCNEedyeMOoro rasa HWxe rasoXuakocTHOro cenaparopa, To Ans yaane-
HWA W3 NPUPOAHOTO rasa yKasaHHbIX BbIWe 3arpA3HeHUn AonyckaeTcsl NPUMEHATL YCTPOWCTBA, NMOoKasaHHbIe
Ha pucyHkax 9 u 10.
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1 — vcecnegyemeln ra3 u3 ra3onposoga; 2 — WapoBo kpaH; 3, 7, 9 — BeHTUNK; 4 — KOHAEHcaT; 5 — KOMNNekTopHas eMKOCThb;
6 — NpoAyBOUYHbLIA BEHTUNL; 8 — peaykTop AasneHus (npu HeobxogumocTu); 10 — uccneayemblii ras Ha aHanus

PucyHok 9 — Kanneynosutens

Mpumevanme — lNpu otbope npob npyvpogHOro rasa, codepXallero KanenbHyr XWOKOCTb, cnegyeT pyko-
BOACTBOBATLCH METOAMKOW, NpuBedeHHon B npunoxeHnn K. MNpu otbope npob npupoaHOro rasa M3 CKBaXWH, LWNeidos,
NMPOMBbICIIOBLIX COOPHBIX NMWHWIA (KOMMEKTOPOB), annapaToB, EMKOCTEl, ras3roflb4epoB, UHbIX pe3epByapoB XpaHeHus rasa
W Opyrnx o6beKTOB CrnefyeT PyKoBOACTBOBATLCA METOAMKOW, MPUBEAEHHON B NpunoxeHun K.

MNMpumeHeHre B NpobooTbopHOI cUcTeMe cenapaTopoB (MK KanneynoBuTeneil), kak NpaBunio, He peKko-
MeHayeTcs. X ucnonb3oBaHne gonyckaeTcs Npu BO3MOXHOCTW NMonagaHvs Kanenb XUOKoi dasbl, Haxoas-
Leica B NoToke Uccriegyemoro rasa, B npobooTtopHyto cuctemy, CY unu koHTeiHep ans otbopa npobul. Mc-
nonb3oBaHWe cenapaTopoB (KanneynoBuTenen) MOXeT NMPUBECTM K CHUXKEHWIO TOYHOCTU aHanuaa, ecn OHU
HaxogaTca Npu Temnepatype, OTNMYHOW OT TeMnepaTypbl rasza B Touke oT6opa npobbl. [N npefoTepalleHns
KOHOEHCaUMM pekoMeHayeTcst UCNonb30BaTk 0BOrpes MW WM30MALMI0 NWHWIA, BbIXOASLWMX U3 CenapaTopoB
UINK KanneynoBuTene.
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1 — BbIXOA Mccnegyemoro rasa; 2 — Tpybka ¢ 4eTblpbMsA psgamu oTBepcTUi; 3 — nepdopupoBaHHbLI UMNKUHAP; 4 — HanonHUTeNb
(cTeknosarta nNoTHoOW Habueku); 5 — Tpybka guametpom 125 mm; 6 — Tpybka anametpom 25 Mmm; 7 — BXO4 MCCneayemMoro rasa

PucyHok 10 — Cenapatop

Ecnu TemnepaTypa okpyalollero Bo3gyxa Huxe TeMmnepaTypbl MccregyemMoro npupoaHoro rasa, To Ans
obecneyeHns nony4yeHus npeacTaBUTENbHbLIX NPo6 MoXeT noTpeboBaTbes TENMOU3oNAUMA W/UIK NOAOTPeR
Bcel Npo6ooTGOpHOM cucTeMel. He crniefyeT Ucnonb3oBaTbh MexaHWJeckue yCTpoWNcTBa, MMbLTpLl UMK cop-
BupyroLme Matepuansl, cnocobCcTByOWME KOHAEHCAUUW UMW aacopbLMn KOMNOHEHTOR NpoBbl NPUPOAHOTO
raza.

8.14 KonnyecTBO M nocrnegoBaTensHOCTL 06G0OpPyAOBaHUA

UTo6bl CBECTU K MUHUMYMY BrMAHWE NpoBooTOOpHOM CUCTEMBI HA COCTaB U NPeACcTaBUTENLHOCTL NPo-
©bl NpUpoaHoro rasa, cregyeT MUHMMKM3UPOBaThL KONMYEeCTBO NpuMeHsieMoro obopyaosanus. ObopyaosaHue
chnepyeT BbiOMpaTh TakuM obpasom, 4ToObl CBECTU K MMHMMYMY €ro obbem, Bpems npebbiBaHuA nNpobbl 1
adhekTbl copbLUMH.

OnTtumansHas nocneqoBaTenbHOCTb 3NeMeHTOB Npo6ooT6opHOM CUCTEMbI 3aBUCUT OT 0BnacTu ee npu-
MeHeHus. B uenom pasMelleHne counsTpa BGNM3K Toukn oT6opa Npobbl UCCNenyeMoro rasa yMeHbLaeT Ha-
KOMMeHne 3arpasHeHuid Bo Boel cucteme. CHMKeHWe aaBneHust BGnuau Toukn ot6opa npobbl rasa cBOAUT K
MUHUMYMY BpeMsa 3agepxkn. CU obbemMHOro pacxoga uccnegyemMmoro rasa crenyeT pacnonarate nocrne CH
MCKOMOTO (PU3NKO-XUMUYECKOro nokasatens. MNpumepsl pekomeHayemoro npob6ooTbopHoro obopygoBaHus
ANA paznuyHbIX CUTyaLWi NprBeAeHsb! B Tabnuue 2.
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Tadtnuua 2— lNpumepbl pekoMmeHgyemoro npobootbopHoro obopygoraHms

YucTeln cyxon npun OOT'?;F; rasa HESS?:;(:ZOD::H Crfiop Apab AU oHnaR:
Y RMROA 8 aHanuaa pryTw B rase nog
ras mﬁuparm B aBToMartu4eckue NOTOKOBOIO
" N30bITOYHbLIM AaBneHuem,
ObopynosaHue npu M30bITOHHOM npobooTBopHUKIA, U3MepeHus CBOWCTB HanpUMep Ha
[AaBneHuy B Hanpumep rasa, HanpumMmep ra30nepepabaTbIBaIoLLEM
rasonpoeoge HakonnTenbHbIN NpoMbILLNEHHBIM
3agoae
npo6ooTEoPHUK xpomartorpadom
[MpoBooTbopHkIi 30HO P H H
3anopHbIA BEHTUINb H P H
BOMHas BroknpoBka n
A onokip " " P H
BbIMYCKHOW BEHTWUIMb
BeHTWNBHBIA HAarpeBaTerns O 4 @] P
MexaHuyeckuin punesTp O 0] H H
[MpobooTbopHas NMHKUA H H H H
O6orpeBaemas NMuHUA O 0] 0] H
JTHWK © nokpbITUEM 0] 0] 0 P
HarnetaTtene ana otbopa
A P " H " n
npo6
Perynsatop gaBneHus P M H H
O6orpeBaemMblv
P 0 o) P H
perynaTop AaBneHus
MaHomeTp P 0] P
Pacxogomep O M P
MpenoxpaHuTenbHbIA
BL 0 H H H
KnanaH
O6orpeBaemMblv Boke O 0] 0] (@]
[MpoBooT6opHbIN
TP H H 0 0
KOHTEWNHEp

MpumeyaHuns
1 B HacToswen Tabnuue npuMeHeHsl cnegyowme obosHadveHns: H — Heobxoaumo; P — pekomeHgyetcs; O —
onumnoHanbHo (HeobAzaTenebHo); M — ManuiuiHe.

2 MpobooTbopHLIN 30HA pekoMeHayeTcsl UCnonb3oBaTth AnA rasonposoga ¢ DN 6onee 300 mMm. HarpeB v Ha-
HeceHWe MOKPbITUA 3aBUCHT OT aHanu3Mpyemoro KOMnoHeHTa. Perynuposarne gaenexus n obecnevyernve 6esonacHo-
CTW — B 3aBUCUMMOCTMW OT YCNOBWUIA Npolecca v TpeboBaHui K obopynoBaHuio aAnga otbopa npob.

3 ns obecneveHus otbopa Npob NnponopuMoHansHOro NOTOKY/BPeMEHU MOXET noTpeboBaTtbCca nporpammMupye-
MbliA norudeckuid koHTponnep (MIK) unu gpyroe ycTpoicTBO.

4 Harpes W NOKpbITME 3aBUCAT OT TOrO, MCMOMNb3YETCA Nt XpomaTtorpad) Ans onpeaeneHns CepHUCTLIX COean-
HEHURA.

5 CnepgyeT WCNonb3oBaTbk PErynaTopbl, pacXxogoMepbl W NPedoXpaHUTEnbHbIA KnanaH BHe W3MepUTenbHOW
MTUHUN.

8.15 3akno4yutenbHble MNONOXeHNA

[ns otbopa npob npMpodHoro rasa AonyckaeTcs NpUMeHsTb Apyroe obopyqoBaHue U matepuarnbl, Co-
oTBeTCTBYlOLMe TpeboBaHaM pasaenos 4, 7 1 8, He ycTynaioLiMe No CBOMM XapakTepucTukam obopynosa-
HUKO U MaTepuanam, NepeyYncrneHHbiM Bbllle.
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9 YcTpaHeHMe Henonaaok npo6ooTbopHON CUCTEMbI

Mpy BO3HWKHOBEHWM HECOOTBETCTBMIA B pesynbratax UaMepeHuin (HanpumMep, BbIXOL Pe3ynsTaToB 3a
npeaens HOPMAaTUBOB CXOOWMOCTU UM HEONPeAeneHHOCTH ANs NPUMEHsieMoro Metoga), Heobxoaumo onpe-
OEenUTb CTeneHb BNUaHUA NpobooTOOPHON CUCTEMBI Ha [aHHbIe HECOOTBETCTBUSA.

HencnpaBHOCTM NpoB00TGOPHON CUCTEMBI MOMYT NMPOSABMNATLCS B pa3nMyHbIX hopMax U MoryT BbiTb He
cpasy uaeHTuhuuMpoeaHel CY Unu onepaTopoM, Tak Kak npouecc oT6opa npobbl KccreayeMoro raza MoxeT
NPOAOMKATLCS, HO Npoba yxxe He SBNAETCs NPeacTaBuTensHoN. NpobnemMsl MOryT BO3HUKATL MO Creayowmnm
MpPUYMHaM:

- BrokupoBaHWe UMM OrpaHUyYeHMe MoToKa MCCIeoyemMoro rasa depes anemeHT npobooTBopHoi cuc-
TeMbl;

- HeUCnpaBHOCTb UMK OTKa3 anemeHTa NpobooTBOPHON CUCTEMBI, Bbi3BAHHbIE HECOOTBETCTBUEM Mpo-
eKTa yCIoBUAM 3KCTyaTauum (TakuM Kak gaBneHre, pacxod, COCTaB UCCMedyeMoro rasa), 3arpsasHeHueM Unm
HENCNPaBHOCTEH CAMOT0 3NEMEHTA;

- W3MeHeHMs1 (ha30BOro UMM KOMMOHEHTHOTO COCTABa UCCMeayemMoro rasa B npouecce otbopa npob.

Mpumevyanne — COOTBETCTBYIOLLYH TENMOBY U (PU3MYECKYH 3alLMTy NpobooTOOpHOM CUCTEMBbI cnenyet
BbIOMpaTh B COOTBETCTBUM C OXWMOAEMbIMW YCNOBUSMU OKpyKatowel cpefpl. MNpobnemsl ¢ HapyLleHWeM TexHomornye-
CKoro npouecca mMoryT BbiTb peleHsl oBbpaTHOW NPOMBIBKOW M NpogyBKOW cucTeMbl (BkNovaa npobooTbopHbIe NUHUK 1
npo6ooTBOpPHEIA 30HA) U 3aMeHOoR DUNETPYIOLLErD ANEMEHTA, @ Takke OPYrvX NoTeHUMAanbHO 3arpsa3HeHHbIX 3NeMEHTOB
CUCTEMBI.

B T86HMLI,9 3 nepeyvyncrniedHbl HEKOTOpPbIE Haunbonee pacnpocTpaHeHHble I'IDOGJ'IEMbI B COBOKYMNHOCTKU C
BO3MOXHBIMWA MepaMiK No UX pelleHNo 1 npeaynpexagarnwnmm OEeVCTBUAMMU, KOTOpble MOTYT ObITb npeonpu-

HATLI AN CHUKEHWS pUCKa BO3HUKHOBEHWSA Npobnem B Npouecce aKcnnyaTauuu npobooT6opHbIX CUCTEM.
Mpu HeoBxoAMMOCTM NpoBepkM paboTocnocobHOCTU NPOBOOTEOPHON CUCTEMBI AONYCKAETCS UCTIONb30-
BaTb MeToq BepudUKaLmun, NPUBEOEHHbIR B NPUNoXKeHn J1.

Tabnuuya 3 — lNpumepbl pacnpocTpaHeHHbIX npobnemM npu otbope npob npupogHoro rasa

oTbopa npob
30HAa

nonagaroLmx e
30HA, a 3aTem
B npobooTbop-

Xofa uccrnenyemo-
ro rasa B npoboot-
BopHoI cucteme

w/unun npobootbopHoro
30HAA ¢ UCMONL30BRa-
HWEeM, Hanpumep, U3o-

Twun MNpobnema npu Onucanue MpuaHak MeTon nenpasneHns I'IpoqmnuaKqueCKoe
npobnemel | oTbope npob npobnemes! aencreune
1 3arpsizHeH- 3arpasHeHus B CHwXeHWe unm 3ameHa dmnbTpa, Ynpexgarowun rpa-
HbIA UNETp | NoToKe uccne- OCTaHOBKa MOTOKa OL|eHKa NPUrogHOCTK chvk cMeHbl chunsTpa.
[yeMoro rasa vccnegyemoro raza | npobooTbopHoro MpaBuneHLIA BEIGOP
3anonHUNM yepes npobooT- 30HAa (MecTo, TouKa) MecTa 1 To4ku oTbopa
NMOBEPXHOCTL GOopHYH cUCTEMY. Ans MAHUMKU3aLWK Mo-
unksTpa, npe- DUnbLTP BLIMAOUT nagaHus 3arpAa3HeHni,
NSATCTBYSA NOTOKY | 3arps3HeHHbIM Npy | NMPOBepKa NoOBedeHUA
ocMoTpe/3aMeHe TEXHOINOMM4YeCcKo-
ro noToka rasa rnpu
HOpMarnbHbIX pabounx
napameTpax
2 3arpssHeH- HakonneHune CHWKeHWe unu OB6paTtHas npomMbiBKa TwaTenbHbli BoIBOp
Hasa NUHASA 3arpsasHeHnn, npekpalleHue pac- | npobooTbopHoW nuHuK | npobooTbopHoro

30HOa Ang npenoT-
BpalleHus nonagaHus
yacTuu/kanens 3a-

HYIO MUHUIO NpPONUNoBOro cnvpTa TPASHSAIOLLIMX BELLECTB
13-3a MNoxomn nog UabbITOYHbLIM B Touke oTbopa
KOHCTPYKLIMK [aBrneHuem (c aaene- npobbl nccnegyemMmoro
HaKoOHEeYHWKa Huem Bbilwe paboyero), | rasa

30HAa UNK He- HanpumMep, asoTa.

npaeunnbLHOIO 3ameHa 3oHga (c ynyud-

Bblbopa TOUKM
otbopa npob B
COOTBETCTBUA C
pasgernom 6

LUEHHON KOHCTPYKUMER
HaKOHEYHMKa), ecrnu
npobnema noeTops-
ercs
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OkoHYaHue mabnuubi 3

npo-li;ﬁnemu no%%?;:)?r?pg%w Spnouﬁcna:nl:: Fipwriak METRH WENpaRREH I'Ipod'aqweJ;a:;TBm:eecxoe
3 Hewncnpage- 3nektpudeckasa | Cm. npobnemsl [TpoBepka NpUYMHbI TwaTenebHbIl BeIbOp
HOCTb 0bo- HeucnpaBHOCTL | TMNOB 5 U B HeucnpaBHOCTH (Ha- HarpeBaTensLHOro
rpeeatenein HarpeBaTenb- npuMep, Hewcrnpas- 3NemMeHTa 1 CooTBEeT-
npobooThop- | HOro anemeHTa, HOCTb 3NeMeHTa Unu CTBYHOLLETO NCTOYHU-
HOWM IMHWK, npusogsALas WCTOYHWKE NUTaHuA), Ka nUTaHna
perynsrtopa K npobnemam 3aMeHa HencnpasHo-
[aBneHus Tuna 5 w/vnu 6 ro HarpeBaTenNbLHOro
Wny aHanm- snemeHTa Unu ycTpa-
3aTOpHOro HeHWe NpuyKHLl cBos
Hokca nuTaHus
4 Mpobnema Cb6poc nas- HepocTtaTou- [MpoBepka cooTBeT- [NpaBunbHbIf BEIGOP
C npedoxpa- | NeHus Hwke HOe JaBneHue B CTBWS AaBneHus npo- KnanaHa no xapax-
HUTEMBHBIM NoOpOroBoro kamepe CU, unm Lecca HOMMHaneHOMY | TepUCTWKE AaBNEHUN
KnanaHom 3HaYeHWA Unn BbicTpoe cKayko- 3HaYEHWI0 JaBneHus B COOTBETCTBUM C
HEBO3MOXHOCTb | oBpasHoe name- NpeAoXpaHUTENBHO- yCroBUSAMU Mnpouecca
MOBTOPHOrO Ha- | HeHwe JaBneHus. ro KkrnanaHa, 3ameHa U perynsipHoe obcry-
Gopa gasneHwsa | MNpegoxpaHuTens- NpenoXpaHUTENEHOro MBaHWe KnanaHa
nocne cbpoca HbIA KNanaH gpe- KnanaHa B COOTBETCTBUM C
©es3xuT, OTKpbIBa- WHCTPYKLMAMK NPOU3-
AICb W 3aKPLIBAACH BOAWUTENA
5 [Mpobne- CHwxeHue WHew/koHaeHcar, MopaepxaHue Tem- Wecxoan n3 KoHCTpyK-
Mbl 1M3-3a OaBreHus nc- obpasytowminca nepaTypbl Npobbl umu npobooThopHon
adpekTa crnegyemoro CHapy»Xu peryna- 3HaYMTENkLHO Bhbille CUCTEMbI W XapakTe-
[broyns- rasa Bbi3blBaeT TOopa AaBrexHus TeMnepaTtypbl TOHKW PUCTMKaX TEXHOMNo-
TomcoHa MFHOBEHHOE/ (unu gpyroii pOChI MCCrieqyemoro rMYecKoro NoToKa,
odHoBpeMeHHoe | ToukW orpaHuyenus | rasa. [pegeapuTens- OnpeaensitoT TOYKY
oxnaxgeHwe MoTOKa/CHWXe- Hbli Harpee NPobbl B CUCTeMe, rde ras
npoObl, KOTOpoe | HUS AaBneHws) raza nepes CHUXeHU- noTeHUMansHo MoXeT
MOXET Bbi3BaTk | npoGooTBopHoi em JaBneHvs sBns- NPUBNM3NTLCH K TOYKe
KOHOEeHCauuo cvcTeMmsl. [pobne- | eTcs eaUHCTBEHHBIM chazoBoro nepexona
KOMMOHEHTOB Mbl U3-3a ahcpekTa | cnocobom rapaHTu- (Temnepatype To4ke
ncenegyemoro [xoyns-ToMmcoHa poBaTk OTCYTCTBUE pockl), 1 obecneun-
rasa, Uckaxato- | MOoryT BO3HMKaTb BPEMEHHOW/YaCTNYHOW | BAKOT AOCTATO4HbINA
Y0 UAEHTUY- Ha MOMeKynApHOM KOHOEeHcauun, Bbl- Harpes npobkl Uccne-
HOCTb 0TOBpaH- | ypoBHe, He Byayyn | 3BaHHON adhdhekTom [lyemoro rasa Heno-
HOW NMpobbl BUOAWMBIMW UMK [xoynsa-TomcoHa CpedcTBEHHO nepef
O4YEBUOHbLIMK B pe- ITOW TOYKOW
3yneTaTte aHanvsa
6 [Mpobnemel KomnoHeHTbI Bonee Hn3kue, 3ameHa anemMeHTOB Cm. 7.2
copbuuu uccrnegyemo- YeM oXKuaanochb, npobooTHopHon
ro raza moryT KOHUEeHTpaLuum CUCTEMBI, UMEHOLLX
B3aMmogein- aHanuanpyemoro BOonbLUMe BHYTPeHHUe
CTBOBATL C KOMMOHEHTA, Ha- o6bemMbl M Nnowaam
MOBEPXHOCTAMW | MWM4Me aHannaupy- | NOBEPXHOCTU KOHTaK-
KOHTakTa npo- EMbIX KOMMOHEH- Ta, HENONUPOBAHHLIE
6ooTbopHoI TOB MpW aHanunae 1 HeobpaboTaHHbIe
CUCTEMBI, HYneBoro rasa MHEPTHBLIM NOKPLITUEM
copbupysck 1 NOBEPXHOCTMW KOHTaKTa,
pecopbupysce Hanpumep, 30H4 1K
npv pasnu4- cBbpocHoi knanaH. Ha-
HBIX YCNOBUSX, rpee aneMeHToB Mpo-
4YTO NpUBOOWUT BooTbopHOM cucTEMBI
K owmnbKam B rapaHTUPYeT CHMXeHWe
pesynerarte copbumn
aHanuaa
38
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10 MNMpocnexnBaeMocTb OTOOPaHHOM NPOOLI

Bca Heobxogumas nHdopmauus ans obecnedeHns naeHTUgUKaLMm U NpocnexmBaeMocT 0To6paHHo N
npobbl NpUpogHOro rasa fomkHa bbiTe BHeceHa B akT oTbopa npobel. Mpu BeINonHeHUM npamMoro otbopa npob
npMpoaHoro rasa Ha notokoBble CU akt otbopa npob coctaensaoT Nnpyu HEOBXOAMMOCT!.

AkT oTbopa npobbl JOMKEH codepaTh CNeayLWy MHHOPMaLMKIO:

- CepuiHbIiR/3aBoAcKOA Homep npobooTbopHuka unu 6annoHa (Npu KocBeHHOM oTBopeE);

- MecTo oTbopa npobbl;

- OaHHble, HeobxoguMmble AnNa MAeHTUMKaUUK razonpoBofa (annapata, eMKOCTU), U3 KOTOPOro OTO-
©pana npoba;

- paty v Bpems (Mnv BpeMeHHon nepuogd) otbopa npobbl;

- MeTop otbopa npobbl;

- HasHa4YeHwe oTobpaHHOW Npobbl (Lenb aHanuaa);

- [aBreHne NpUMPOLHOro rasa B Touke oTbopa npobsl;

- TeMnepaTypy NpUPOAHOro rasa B Touke oTbopa npobsbi;

- CCbIMKY HA HACTOSALUWNIA CTAaHOapT;

- cBegeHus (pamunus, HUMLMansl, 4OIPKHOCTE) O NMLe, ocyllecTenaBweM oTbop npobsbi;

- OO/MKHOCTE, MOANUCH U pacluMpPOBKY NOANMCK NKLia, OTBETCTBEHHOIO 3a NnpoBedeHne otbopa npoo.

MpumeuvaHunsn

1 PekoMeHIyeTCs Takke yKasblBaTb B akTe oTOopa npobbl YCNOBUSA OKPYXatolel cpeabl, ecnu aTa MHdopMaums
MOXET ObITb KpUTWUYHA 4NA NOCTeayowen MHTePNpeTauny pesynsTaToB aHanvaa unm 4ns npUHATUA Mep No KOHOMLNOHA-
pOBaHKI0 Npobkl NPUPOAHOTO rasa B nabopaTtopuu.

2 [lonyckaeTca BHECEHWE B aKT oTbopa npobbl AOMOMHUTENBHBIX AaHHBIX M KOMMEHTapWeB 06 YCNoBUAX U 0COBEH-
HocTsx oTBopa Npobbl, KOTOPbIE MOTYT GbITh CYLUECTBEHHBI AN NOCNEAYIOLLEro aHanmaa Unm MHTepnpeTaLmm ero pesynb-
TaToB (HanpumMep, Npoba NpyvpogHoro raza otobpaHa u3 HepaboTalLLEro ra3oNpPoBoAaA, 3aMoNIHEHHOMO NPUPOAHLIM Ta3oM
nocne OKOHYaHUs PEMOHTHbIX paboT) Unu JaBneHne NPUPOAHOro rasa B NpobooTOOpPHON cucTeMe, MpU ero OTIINYKMK OT
[aBMneHus B Touke oTbopa npobbl 1 T. N.
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MpunoxeHune A
(cnpaBo4Hoe)

3HauyeHun t-koacpdunumeHTa CThlogeHTa

3HaveHua koadduuneHTa  Ana cny4yaiHon BennynHbl, Metolen pacnpegeneHue CTelogeHTa C v CTENEHSMM CBO-
Boabl M ogHOCTOPOHHEN AoBepuTenbHoW BepoaTHocTk 0,975 (paBHa aBycTopoHHel BeposaTHocTy 0,95), npuBeaeHbl B
Tabnuue A.1.

Tadnuuya A1

i | lo.g7s H ¥ | lo.g75 H Y | lo,975 H ¥ | fo,975 H g | foo75
1 12,706 21 2,080 41 2,020 61 2,000 81 1,990
2 4,303 22 2,074 42 2,018 62 1,999 82 1,989
3 3,182 23 2,069 43 2,017 63 1,998 83 1,989
4 2,776 24 2,064 44 2,015 64 1,998 84 1,989
5 2,571 25 2,060 45 2,014 65 1,997 85 1,988
6 2,447 26 2,056 46 2,013 66 1,997 86 1,988
7 2,365 27 2,052 47 2,012 67 1,996 87 1,988
8 2,306 28 2,048 48 201 68 1,995 88 1,987
9 2,262 29 2,045 49 2,010 69 1,995 89 1,987
10 2,228 30 2,042 50 2,009 70 1,994 90 1,987
11 2,201 31 2,040 51 2,008 71 1,994 91 1,986
12 2179 32 2,037 52 2,007 72 1,993 92 1,986
13 2,160 33 2,035 53 2,006 73 1,993 93 1,986
14 2,145 34 2,032 54 2,005 74 1,993 94 1,986
15 2,131 35 2,030 55 2,004 75 1,992 95 1,985
16 2,120 36 2,028 56 2,003 76 1,992 96 1,985
17 2110 37 2,026 57 2,002 77 1,991 97 1,985
18 2,101 38 2,024 58 2,002 78 1,991 98 1,984
19 2,003 39 2,023 59 2,001 79 1,990 99 1,984
20 2,086 40 2,021 60 2,000 80 1,990 100 1,984
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MpunoxeHune b
(cnpaBo4Hoe)

Mpumepbl Npo6ooTOOPHLIX CUCTEM ANA NpAMoro otéopa Npo6 NpUpoaHOro rasa

Mpumepsl npobooTGopHbIX crcTemM ans npsimoro ot6opa npo6 NPMPOAHOro rasa B COOTBETCTEMM C HACTOSALLMM CTaH-
aapToM, npuBedeHsl Ha pucyHkax b.1 n bB.2.

22
12 13
® =
-
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)7 4 >
8
%/ 9 10/ 11
o
5 7
Gny.
4
N/ <)
A 2
r
| 1
1 — rasonpoeof; 2 — To4ka oT6opa npob; 3 — npobooTbopHbIv 30HA; 4 — WAapoBOW KpaH; 5, 11 — peayKTopbl AaBNeHus;
6, 12— CW paenenus; 7, 13 — cbpocHele knanaHel; 8, 10, 14, 17, 20, 22 — BeHTUNH;
9 — npoGooTGopHaa NMHUSA ¢ anekTpudeckum nogorpeeom; 15 — cunetp; 16, 19, 21 — CH o6vemHoro pacxoaa;
18 — ra3oebli xpomaTorpadg
PucyHok 6.1 — Mpumep npobooTOopHOM CUCTEMBI C pPerynupyemMbiM 30HO0M
141
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MpunoxeHune B
(cnpaBo4Hoe)

MpumMeHeHUe cUcTeMbl BeHTUNel npu npaMom oTbope npob

OcHoeHo npobnemoit npu oTbope Npob NpUPOOHOro raza SBNAEeTCA YCTAHOBKA pacnpeaenvTenbHbIX MarucTpanen
ONd nogaqy rpagyvpoBOYHOrO rasa B npobooTbopHyo nuHuio. CoeanHeHWA C© NOMOLLLI0 OLHOMO BEHTUNHA WCKITHYaloT,
MOCKOMBLKY YTEYKY Yepes3 TakoW BEHTUMb, KOTAa OH Haxo4WTCA B 3aKpbITOM MOMOXEeHWW, HEBO3MOXKHO 0DHapyXuTb, a cu-
Tyauus, Korga npoMcXoauT HaTekaHue rpagyvpoBOYHOrO rasa B Nnpoby nccrnegyemoro raza unm HaobopaoT, Henpremnema.

Mpobnemy yTevek peLuatoT, OCHaLLasa Kaxayr NMHWI0 rpadyMpoBOYHOIO rasa u npobooTOOpHY NUMHWI0 OBYMS Nepe-
KpbIBAOLWUMIN BEHTUNSMU C PacronoXeHHbIM MEXOY HUMW BeHTUNEM, obecnedmnsatolmm cbpoc B atmocdepy. [aHHasn
cUcTEMA WCKITHYAET B3aVMHOE 3arpAa3HeHne rasoBbIX NAHUIA rpaaynpoBoYHbLIM rasom 1 npoboi nccneayemoro rasa. [au-
HYH CUCTEMY, KaK NpaBumio, 0603Ha4aloT Kak CUCTEMY C ABOMHON BNOKMPOBKOW U COPOCOM.

MpyMeHeHWe cUcTeMbl C ABOVHOW BNOKMPOBKOW M COPOCOM K OOHOMY rpafyupOBOYHOMY a3y NpounmCcTpUpoBaHo
Ha pucyHke B.1.

1 A B

U S0 <}— %

* 3
1 — rpagyvpoBOYHebIi ras; 2 — nogadya rasza Ha CU; 3 — cbpoc raza B atmocdepy; A, B, C — BeHTUnn

PucyHok B.1 — lNpwvHuUMn geoHon 6nokMpoBkK 1 cbpoca

Korga BeHTunu A 1 B 3akpbiTel, @ BeHTUNb C OTKPLIT, TO N0B0R NpoTekalowmia Yepes BeEHTUMNb A 13-3a ero Herepme-
TU4HOCTKY ra3 Bynoet cbpaceiBaTbes B atMocdepy Yepes BeHTunb C.
PacnpegenvTtenbHan cuctema ANs OOHOMO rpagyvMpoBOYHOIO rasa W O4HOW NUHUKM nogayu npobel nccnegyemoro

raza nokasaHa Ha pucyHke B.2. Ha pucyHke B.3 nokasaHa pacnpegenuTenbHas Maructpanbs ANs HEeCKONbKUX rpagyupo-
BOMYHbIX FA30B.

D> D>+

D><
3
/ mﬂ%}— /

4

P

‘5

1 — rpagynpoBOMHbIN ras; 2 — nccnegyemMbli ra3; 3 — cbpoc rasa B atmocdepy;
4 — npepoxpaHuTenbHbIM KnanaH gaenexHus; 5 — nogada rasza Ha CU

PucyHok B.2 — PacnpegenuTensHas MarucTpans 411 OAHOMo rpagyvMpoBOYHOIO
1 OHOTO MUCCneayeMoro rasa
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12 v’ 12

X s X

t2 to

1 — vcecnegyemeln ras; 2 — rpagynpoBodHbIv ras; 3 — cbpoc rasa B atmocdhepy;
4 — npepoxpaHUTeneHbLIN Knanad aasnedns; 5 — nogada raza Ha CH

PldcyHOK B.3 — Pacnpe,uenmeanaH MarmcTpanb Ana HeCKONbKUX rpadyrMpoOBOYHbIX ra3oB

Bce BEHTWNM CMOHTUPOBaHLI HEMNOCPEACTBEHHO Ha TPOWHWMKAX ANs Toro, 4Tobel n3bexars n3bbITOYHOrO MEPTBOMO
obbemMa B Hencnonb3dyemon BeTBu T-06pasHoro yyactka npobooTbopHOM CUCTEMBI.

Bce gononHuTenbHble o0Tpeakn TpyOOK NpKu Takol KOMMOHOBKE OYMLLAKTCA TOMNBKO 3a cyeT Anddoyann, n noatomy
nx cnenyeT nsberatb.

PekomeHayeTcsa MCNonNe30BaTh PhIMEXHBIE BEHTWUNK, ANA KOTOPLIX UMEKOTCA CTaHAapTHbIE BO3OYLUHbLIE NPUBOAbI,
Nno3BonsAKLLME NErko aBToMaTu3npoBaTte paboTy pacnpenenuTensHoW MarucTpanm.

Mpwn npaBUNbHOM BbIBOpE «HOPMASIbHO OTKPLITLIX» M «HOPMAaNbHO 3aKPbITLIX» BEHTUMEN BbIOMpatoT NyTb Noga4m
raza Ha Bxoa CU ¢ obecneyeHrnem BezonacHoro pyHKUMOHUPOBaHWSA Bcero Brioka.

He vmetowmin otBoga, cHabKeHHbIA NPYXUHOW NpeaoxXpaHMTENbHLIA KnanaH gaesneHns eBogutcsa B npobootbop-
HYI0 NIMHWIO 38 MeCTOM NoAcoeAMHEeHWs NOCnNedHero rpagyvMpoBaYHOro ra3a u neped CH.

[MpenoxpaHuTensHoe ycTponcTBO 3awyuuiaeT CU oT HemcnpaBHoi paboTel peQyKTOpoB ra3oBbix 6annoHoB, Haxoas-
LMXcA Nog U3bbITOYHBIM AABNEHNEM.
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MpunoxeHue I
(cnpaBo4Hoe)

Mpoueaypbl ToYeYHOro oT6opa Npob NpupogHoro rasa

1 MeToguka ot6opa npob rasza HU3KOro AaBneHUA B CTEKNAHHbIE NMUNETKU

1.1 TpeboBaHus 6e3zonacHOCTU

Mepen BeinonHeHveM otbopa npob By3yanbHO NPOBEPAIT NUNETKy Ansa oTbopa npobbl HA NpeaMeT OTCyTCTBUSA
cKonog, rmyBoKMx LapanvH unu TpewuvH. HagesawT Ha CTEeKNSHHYI0 NUNETKY TMOKY0 MaHXeTy BCNencTBME BO3MOXKHOMO
NOBbLILIEHUA OABMNEHWUA UCCNedyeMOoro raza B IMHWK 00 3HaveHus, npessiwarowero 10 kMa.

Bo Bpems otbopa npob Ncnonb3yT 3alMTHbIE O4KK.

1.2 NoaroroBKa CTeKNAHHOW NMUNETKU

CwmasbIBaloT 3anopHbIe KpaHbl MUMETKU CUMMKOHOBOIW CMAa3KoW.

OunLakT NUNETKY MOKLWWM BOOHBIM pacTeBopom rugpookuck kanusa no MOCT 24363 ¢ maccoBOW KOHUEHTpaunen
oT 35 % po 40 %.

[MpoMeiBakOT NUNETKY AUCTUNNMpoBaHHow Bogon no MOCT 6709.

BbicylIMBAKOT NUNETKY CYyXMM rOpAYvMM BO3OYXOM (He cogepxallyMmM Macna).

Ecnu B razoBoil npobe onpenensdoT CepoBoAOpod, TO Nepes NPOMbIBKOW NMUMETKW pacTBOPOM MMAPOOKUCK Kanus
NPOMBIBAIOT NUMNETKY BOAHLIM PACTBOPOM CEepHOi KncnoThl no FOCT 14262 ¢ monspHoi koHueHTpauurei 0,01 monb/am3.

1.3 OT6op npob6

Twnoeada cxema oTbopa Npobbl MPUPOAHOro rasa B CTEKMNAHHLIE MUMNETKW NpeacTaBneHa Ha pucyHke L1,

MamepstoT gaeneHune B Touke oTbopa npobel. YoexaarTces, 4To M3bbIToYHOe gaBneHue B NMMHUM nogayn npobbl He
npesbiwaet 0,2 Mla.

YcTaHaBnuealoT NpobooTBopHLIR 30HA 1.

CoeauHaT KpaH 2 npobooTBopHOro YCTPOMCTBA C NUNETKOW 5 Npy NoMoLLM NpobooTGOpPHON NUHUK, CHaBXeHHON
BEHTUNEM TOHKOW perynvpoBkM 3, npegBapuTeneHoO npogyTon ot 5 go 10 MMH MccneayemMeiM razoMm nog Hebonblumm 13-
ObITo4HBIM gaBneHnem. nuHa npo6ooTOopHON NMHWKW JOMKHA BbITh, MO BO3MOXXHOCTU, MUHMMWU3UPOBaHa.

Bxon nuneTkn npu 3TOM JOMKEH pacnonaratbcs Kak MOXHO Grnike K Touke oTbopa npobbl MccneqyemMoro rasa.

CoeguHAT BbIXO4 NUMNETKM ¢ BxodoM pacxogomepa 7 (CW wnu uHoukatopa obbemHoro pacxoga vccrnegyemoro
rasa).

CoeauHaT BeIXxod pacxogomepa 7 co cbpocHOW NUHWER.

OTKpbIBaKOT 3aMOPHbLIA BEHTUIL 2 (CM. pUCYHOK [.1) Ha npobooTBopHOM YCTPOUCTBE, a 3aTem KpaHbl 4 1 6 MUNETKK
B NOpsAaKe, COOTBETCTBYIOLEM HanpaBneHWo NoToKa UccrneayeMoro rasa.

Pacxopn nccnegyemoro raza 4epes nuneTKy PerynmpyoT BEHTUNEM 3 U KOHTPONUPYIOT C NOMOLLLIO pacxogomepa 7.

KoHTponvpyloT Hanu4me *xuaKocTu B Npobe Bo BpeMs NPOaYBKU MUMNETKU.

MpoBy BpakyloT Npy HAaNU4YUK BU3yarnsHO onpegensieMomn XXULKOCTU.

3akpbiBaloT nunetky ¢ npoboi nocne npogoyBKkWM WMCCNedyeMbIM razom (HeobxooMmo MponycTUTb HE MeHee
10—15-kpaTHoro obrema NMNEeTKW), 3aKpbiBas KpaHbl MUMNETKA B NOPAAKE, NPOTUBOMOMOXHOM HanpaeneHUo NoToka uc-
cnegyemoro rasa, 4Tobbl NOBLICUTL AABMEHUE B NMUNETKE 40 AaBMNEeHUS B TouUke oTbopa npob.

OTcoeuHAT NUNEeTKY ¢ Npoboi NPUPOAHOro rasa.

OUKCUPYIOT 3amnopHble KpaHbl MUNETKN 3aXMMaMK NpY UX HANUYUM B KOMMMEKTE NMUMNETKU ONA NpefoTBpalleHns
CNy4anHOro OTKPLIBAHUA M NPOBEPSOT €6 TePMETUYHOCT.
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1 — npoBooTOOopHLIN 30HA;, 2 — WAPOBOW KpaH; 3 — BEHTUMNb; 4 — BXOAHOW KpaH NUNeTKK;
5 — cTexnsHHan nunetka; 6 — BbIXOAHOW KpaH NUNeTku; 7 — pacxofomep; 8 — cbpoc uccneayemoro rasa

PucyHok 1 — Cxema otbopa npob B CTEKNSAHHbLIE MUMNETKU

1.4 MoaroToBKa K TRAHCNOPTUPOBaHUKD
[ns TpaHcnopTUpoBaHusi NMNeTkK ¢ NpoBoi MccnedyemMoro rasa MCnonb3yioT NOAXOAALLYI0 Tapy.

2 Npouenypa or6opa npo6 MeTogOM 3anonHeHUA—BbINyCcKa

Cxema pacnonoxeHust obopynoBaHus nokasaHa Ha pucyHke [.2. OTeogHasa nuHua umeeT anuHy ot 0,6 no 1,2 m.
B kayecTBe maTtepwana, npumeHsemoro ans npobooTbopHoro obopydoBaHWA U COEQMHUTENbHBIX NMHWA, UCNOMNB3YHT
HepxaeeloLyto ctans. OTBOOHYI0 NMUHWIO AOMNYCKaeTCs CKPyYMBaTh B 3MEEBWK, YTO AenaeT annapaTypy Ansa otbopa npob
Bonee komnakTHOW. MNpUMeHeHWe TakoW NMMHUKM NO3BONAET NPEAOTBPaTUTL KOHAEHCALMIO YINMEBOAOPOAOB B BbIXOAHOM
BeHTune npobooTbopHMka.
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O ;

1 — npoBooTOopHLINA 30HA; 2 — WapoBoW KpaH; 3 — BeHTUIb; 4 — MaHoMeTp; 5 — BXOAHOW BeHTUNb NpobooThopHuka;
6 — npob00TOOPHUK; 7 — BbIXOAHOW BEHTWUNE NpobooTBopHUKa; 8 — oTBOAHAA NUHWS; 9 — BEHTWUNb OTBOAHON NUHMMK;
10 — pacxogomep

PucyHok 2 — Cxema oTbopa npob meToaom 3anonHeHUs—aBbInycka

YcTaHaBnuBatoT NpobooTOopHbLIN 30HA 1.

MoacoeauHAT NpobooTEOPHLIN 30HA, T K NpoBoOTOOPHOW NMUHWUK.

OTkpbIBaKOT MONHOCTBIO KPaH 2 W HacTUYHO BeHTUIE 3 1 NpodyBatoT NPoBoOTOOPHYO NUMHWIO MCChedyembiM rasoM
nog HeBonbwuM M3BLITOYHEIM AaBRNeHWEM, HE AOMycKan oxnamgeHus BeHTUna 3 v npobooTBopHOM NWHWMK, perynnpys
COOTBETCTBYIOWMM 06pa3om pacxod NpUMpoAHOro raza BeHTUnem 3.

Bpems npoayekv npobooTOOPHON MMHWW JOMKHO He MeHee, YeM B 10 pa3 npeBbiwaTs pacyeTHoe M NacnopTHoe
Bpems npebbiBaHKA, HO He MeHee 1 MuH.

MoacoeauHAT ofMH KoHel npobooTBopHuKa Yepes npobooTBopHY NUHKUKO K NpobooTBopHOMY YCTpoUcTBY. Odpy-
rovi KoHel, npoBooTbopHMKa NOACOEAUHAKT K OTBOOHOW NUHUKM U cOBMPaIOT NOMHOCTLIO CXeMY, yKa3aHHY Ha pucyHke 2.

MpobooTbopHWK yCTaHaBNMBAKOT BEPTUKANbBHO.

MeaneHHo nNpoayBarT NMHUIO U NPoBooTBOPHMK MccnegyembIM ra3oM AnA BblTECHEHUS BO3ayXa.

[Mpy NONHOCTLIO OTKPLITEIX KpaHe 2 1 BeHTUNe 3, BXOOHOM 5 1 BbIXOAHOM 7 BeHTUNAX npobooTbopHWKa, a Takke
YacTUMYHO OTKPbITOM BeHTWNe 9 OoTBOAHOW NuHMK 8 npogysatoT NpobooTOOPHUK He MeHee YeM 20-kpaTHbiM 06bemMoM
npupogHoro rasa. [ina KoHTpons o6bema NponyLLEeHHOro ra3a Ha BbiXo4e OTBOAHOWM NWMHWM YCTaHaBMMBAaKT CHETYMK rasa
nnn potametp 70 v onpegenaloT obbeM NponyLeHHOro raza NMbo HenocpeAcTBEHHO MPU MOMOLUM CYETYMKE, NMBo npu
NoMOLLM CekyHOoMepa W potameTpa. B nocnegHem cnydae ycTaHaBnMBAaKT NOCTOAHHLIA pacxod UccreayemMoro rasa no
poTameTpy ¥ npogyBakT NpobooTOOPHKUK B TeveHne HeobXOoAMMOro BpeMeHW, KOHTPOMNMPYS ero no Yyacam WMnn cekyHao-
mepy. Hanpumep, npu o6beme npoBooTBopHuka, pasHoM 1 Am3, nponyckatoT He MeHee 20 am3 nccnegyemoro rasa. Mpu
pacxofe WccrnedyeMoro raza no poTameTpy, paBHoM 2 AM3/MUH, NpoBooTBOPHUK B AaHHOM Crydae NpodyBaloT He MeHee
10 MWH.

MpumeyvyaHune — [pn OTCYTCTBUM TEXHWUYECKOW BO3MOKHOCTKM YCTAHOBKM Ha KOHUe npobooTbopHoi nnuHum CU
obbemHoro pacxoga unu obbema, 4ONYCKaeTca ANns BbIYMCNEHWA MPOMYLLEHHOro obbemMa MCCNneqyemMoro raza NnpuMeHsiTh
aTTecToBaHHbIe B YCTAHOBMNEHHOM MOPSiAKE pacyeTHbIE METOAMKKM onpeaeneHs o6beMHOro pacxona Unv BpeMeHu npe-
ObIBaHUA MccnegyeMoro rasa B Ucnorne3yemoin npobootbopHon cucteme.

3akpbieatoT BeHTUNb 9. Mocne Toro, Kak gaeneHye no nokasaHwsaM MaHOMeTpa 4 BO3pacTeT A0 AaBMeHUs B TOYKe
oTtbopa npob, otcoeanHawT CH obbemHoro pacxoga rasa (potametp) 70 npu HaNMYMKM TEXHUYECKOW BO3MOXKHOCTH.

3akpbiBaloT KpaH 2 1 MegneHHo cbpackiBaloT gaBrneHne B NpobooTOOPHUKE NYTEM OTKPLIBAHUS BEHTUNSA 9 OO Tex
nop, NoKa OHO He AOCTUIHET aTMOochepHOro AaBneHUs.
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3akpbiBatloT BeHTUNb 9. OTKpbIBaOT KpaH 2.

Y1o6bl achhekTMBHO 04MCTUTE NPOB60OTEOPHWK OT paHee HaxXoAALWErocs B HEM NPUPOLAHOro rasa, NoBTOPSIOT ABE
npedblayWwne onepaumnn HeCKONbKO pas. 3aBUCUMOCTb KOMWMYECTBA LMKNOB 3anonHeHWs—BbInycka npobooTbopHuka ot
abconoTHOro gaBneHus B Touke oTbopa npod npusedeHa B Tabnuue IM1.

HabntogatoT 3a nosBneHvwemM cnegoB XMOKOCTU Ha KOHLE OTBOZHOW MWMHWMK, MPKU HANWYUK TEXHUYECKON BO3MOXHO-
cti. [pn NoABNeHWM *MOKOCTW NPeKpaLlaroT nponyckaHve nunvm cbpoc nccnenyemoro rasa, HarpeBaroT OTBOAHYIO NUHKIO
W npogomkatoT oTbop Npob ¢ MeHbLIKUM pacxogoM UCCNeayemoro rasa Yepes BeHTUNb 9.

MpumeyaHme — pu OTCYTCTBMM TEXHUHECKON BO3MOXHOCTU HABMIOAEHUA XMNOKOCTU HA BLIXOAE OTBOLHON
TIMHUK, CrieagyeT KOHTPONMPOBaTh TemnepaTtypy BeHTUNSA 7 WNU OTBOAHOM NUHMKM 8, KaK MOXHO Bnuke K BeHTWn 7. B
crny4ae nageHusi TeMnepartypbl BEHTUNA 7 CrnefyeT NpekpaTuTb NponyckaHue uni cbpoc uccnedyemoro rasa, Harpetb oT-
BOOHYO NUHWIO W NPOAOIKUTE 0TEOP NPo6 ¢ MEHLLIMM PACXO4OM MCCMNedyeMoro rasa 4epes BeHTUNb 9.

Ta6nuua 1 — KonuyecTBo LMKMOB 3aN0NHEHWA—BbLINYCKa NpobooTOOPHWKa B 3aBUCUMMOCTW OT abcontoTHoro Aae-
nexHus B Touke otbopa npob

AbcontoTHoe aasneHune 8 Todke otbopa npob, Mla KonmyecTBo UMKNOB 3anofnHeHUsa—BbInycka

O71 0,1 po 0,2 Bkntou. 13

Cs. 0,2 go 0,4 Bkntou.

Cs. 0,4 go 0,6 Bkntoy.

Cs. 0,6 go 1,0 Bkntou.

Cs. 1,0 go 3,5 Bkntou.
Cs. 3,5

Wl ||| 0

Mo 3aBeplUeHMK NOCNeaHEro LMKNa cHavana nepexkpbiBaloT BEHTUML 9 U Nocne Toro, kKak AaBMneHUe no MaHoMeTpy
4 BoapacTeT [0 AaBneHusa B Todke oTbopa npob uccnegyemoro rasa, nocnefoBaTentbHO 3akpbIBaT BEHTUNM 7, 51 3, a
3aTeM KpaH 2.

3anuceiBaloT gaeneHue B NnpobooTbopHUKE No nokaszaHuaM maHoMeTpa 4. 3anuckiBaloT TEMNepaTypy B TOMKE OT-
bopa wccnegyemoro rasa. [MnaesHo cbpacbiBaloT AaBneHUe B OTBOAHOW NUHWM, NOCTENEHHO NPMOTKPbIBas BeHTUNb 9. OT-
COEOMHAIOT OTBOAHYIO JIMHUIO.

AKKypaTHO, He JOMycKas pe3koro NaJeHus AaBneHunsi, oTcoeauHAT npobooTbopHuK. MNMnaBHo cOpackieaoT gaene-
HWe B NpoBooTBOPHOM AMHUK, NOCTENEHHO NPUOTKPLIBAsA BEHTUMb 3.

[MpoBepsoT OTCYTCTBUE YTEYEK, NOrpy}xas BEHTUNU npobooTbopHuKa B Bo4y, €CnY 3TO BO3MOXHO, UMK UCMOMNb3yA
MEeHHLIN pacTeop.

[Mocne NpoBepkM repMeTUYHOCTK YAANAKT AOCYXa BOAY MM NEHHBIA pacTBOP C BEHTUIMEN NpobooTOopHMKE.

3akpbIBaloT BeHTUNM NpobooThHOpHKMKA 3arnyLukamu.

MpumevaHue — EcnuaaeneHue B Touke oTbopa Npob NpeBbillaeT MakcyMarnbsHO AONYCTUMOE AaBMNeHue Ans
npo6ooTGopHKKa, To Ha NpoBooTBOPHOI NMHUK NocNe KpaHa 2 A0NOMHUTENBHO YCTaHaBNMBaKT PErynaTop AaBNeHWs 1 ¢
€ro NOMOLLbH YCTaHaBNMBAOT AaBMNEHWE, HE NPEBLILLAKLLEE MAKCUMAaTbHO AONYCTUMOro 3HaYeHKnsa Ana npobooTbopHuKa.

BoamoxeH BapuwaHT cxeMbl oT6opa npo® MeTodoM 3anonHeHus—aBbInycka ¢ barvinacoM npobooTbopHUKa, No3BoNs-
HOLLMM BbINOMHATL NPoAyBKy Npo6ooTBopHON cMCTEMBI B OTCYTCTBUE NpoBooTBopHuka co cbpocomM npofyBoYHOro ra3a Ha
ceeyvy. Cxema otbopa npob c 6alinacom npobooTbopHuka npuBeaeHa Ha pucyHke [.3.
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1 — npoBooTOOPHbLIN 30HA; 2 — LWapoBOW KpaH; 3 — BEHTWIb; 4 — MaHoMeTp; 5 — BXOQHON BeHTWUMb NpobooTbopHMKaE;
6 — npobooTOOPHUK; 7 — BLIXOAHOW BEHTUNL NpobooTbopHMKa; 8 — oTBOAHANA NUHWSA; 9 — BEHTUIb OTBOAHON NUHWK;
10 — pacxogomep; 11, 12, 13 — wapoBsle KpaHbl, 14 — BalnnacHas NuHWs

Pucyrok '3 — BapuaHT cxeMbl oT6opa npob MeTogom 3anonHeHns—BbInycka
¢ BaninacomM npo6ooTOopHMKa

AneTepHaTUBHBIM cnocobom oTbopa npob sBnseTca Nnpogyeka npobooTbopHMKa, Nocne ero NpucoeauHeHUs U Npo-
BedeHWs Bcex npedeapuTenbHbIX npouedyp, npy pabodem gasneHuy (C MCNOMb3oBaHWEM CXeM, NpeacTaBneHHbIX Ha
pucyHke 2 nnu .3) He meHee yem 50-kpaTHbIM 06bEMOM MCCNEQYEMOTO ra3a npu pacxofe, KOTOPbIA NO3BONAET OcyLle-
CTBWTb NPoAyBKY B nepuofd BpeMern oT 10 4o 15 MUH 1 He BbI3LIBAET NOSBNEHWS CNEAOB KUOKOCTW HA KOHUE OTBOAHOW
NWHWK. T1pK NOABMNEHWUM KUOKOCTU HA KOHLUE OTBOAHOW NWHUKM NOBTOPAKT NOCNEAOBATENBHOCTL AEWCTBUIA ANA AAHHOro
cry4as, ykasaHHyi BblLLe.

.3 O160p Nnpo6 meTogoM BakyyMupoBaHusa 6annoHa

Cxema pacnonoxeHua obopynoBaHus nokasaHa Ha pucyHke 4.

MocnepoBartensHOCTL onepauuii npu otbope Npob MeTogom BakyyMupoBaHusa BannoHa npueegeHa HKe.

BakyymupytoT 6annoH ana npob go abcontotHoro gasneHus He Boiwe 100 Ma (Mcnonb3yoT 6annoH, KoTopblid 6bin
npeaBapuTENbLHO BaKyyMUPOBAH U MPOBEPEH Ha BO3MOXHOCTL AMUTENBHOIO COXPaHEHWs] JAHHOMO PaspexeHus).

Mepen BakyyMUpPOBaHUEM C MOMOLLBH BAKYYMMETpPa NPOBEPSIOT BEHTUNW ANA oBHapyXeHus yTedek, 4Tobel BbiTh
YBEPEHHLIMU B TEPMETUYHOCTU BEHTUIEN.

YcrtanaenumeatoT BannoH ana otbopa npob, Kak NokaszaHo Ha pucyHke 4.
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¥t
B

1 — Todka oTbopa nNpob; 2 — WwapoBon KpaH; 3, 4 — seHTUNN, 5 — cbpoc rasa;
6 — BeHTUNL BannoHa; 7 — BannoH

Pucyrok N4 — Cxema otbopa npob metogom BakyymupoBaHua 6annoHa

[MonHOCTLIO OTKPLIBAKOT KpaH 2 U BEHTUIL 3, 3anonHaa NpobooTOopHYD NMHWID MCCnegyeMbIM ra3omM. 3akpbiBakT
KpaH 2 v BEHTUMb 3, 4ACTUYHO OTKPLIBAOT COPOCHOM BEHTUMbL 4 U MEAMNEHHO BbINYCKAKT UCCNEdyeMbIA ra3 Yepes NMHUIo
cbpoca 5. MNocne cOpoca gaBneHns 0o aTMOCEpPHOro 3aKpbiBakdT COPOCHON BEHTUIMb 4.

[MoBTOPSAKOT AaHHY NpoLUEedypy B 3aBUCUMMOCTW OT AABMEHWA B TOYKE OTOOpa MCCNedyeMoro rasa B COOTBETCTBUK
c Tabnvuen 1.

[MonHOCTLIO OTKPBIBAKOT KpaH 2 U BEHTUIMb 3.

MefneHHo OTKpLIBaOT BEHTWUMNE BannoHa 6, noebiwasn AasneHve B 6annoHe Ao AaBneHus B npobooTOOPHON NMUHUK.

3akpbiBaloT BeHTUNb BannoHa 6, kpaH 2 v BeHTunb 3.

OTKpbIBAIOT BEHTUIMb 4, 4TOBBI CHU3WTE AaBrneHue B NpobooTOoOpHOM NMHUKM A0 aTtMocepHoro.

OTcoegunHaAT 6annoH ¢ Npoboi ccnegyemoro rasa ot npoBooTOOPHON NIMHKUK.

[MpoBepsT Ha OTCYTCTBUE yTEYEK, NOrpyxas BeHTUNb GannoHa 6 B BoAy, UKW, UCMOMb3ys NEHHbIA pacTBop.

[Mocne npoBepky repMeTUYHOCTI YAANAT AOCYXa BOAY WM NEHHBIA pacTBOp C BEHTUNSA BannoHa.

3akpbiBaloT BEHTUNb BannoHa 3arnyLKou.

MpumedaHMe — lMpuBeOeHHbIE B HACTOALLEM NPUNOXEHNA BapuaHTel cxem oTBopa npo6 npupoaHoro rasa
ABNSOTCHA pekoMeHayeMbIMU. [TpOeKTHbIE OpraHn3aUuK 1 NPOM3BOOMTENM CUCTEM OTOOpa Npob NPMPOOHOro rasa Brpaee
YNPOLWATEL UMK AOMOMHATL YKa3aHHbIE BhILIE CXEMbI MPW HANW4uy HeoBXOAUMOCTHU UMK BO3MOMXHOCTH.
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MpunoxeHue
(cnpaBo4Hoe)

PekomMeHOauMu No BbIYUCNEHUIO BPEeMEHU npeGblBaHHﬂ

[na BeiMMcneHus Bpems npebbiBaHusa Npobel nccreqyemoro rasa B npo6ooTbopHon cucTeme BblYUCSHOT ¥ CyMMU-
pyloT BpemMs npebbiBaHus ANA Kaxaoro anemeHTa npobootbopHoi cuctemel. [Ana npobooTOOpHOA NMHUM 3HAYUTENBHON
MPOTSKEHHOCTU YYMTLIBAKOT NadeHWe AaBneHus No BCel ANWHE NMUHWKM NpW NpoekTUpoBaHuM NnpobooTbopHol cucTemel 1
BblMUCNEHUU BpeMeHUu npebbiBaHust. Bpems npebbiBaHus npobbl B NpobooTOOpHOM CUCTEME C YHETOM NafeHus aBneHus
tes €, BBIMWUCIIAKOT Mo hopmyne

_1,5708D%-L-P,

B A
Sy (81)

roe 1,5708 — vucno 11, AeneHHoe Ha OBa;
D — BHyTpeHHWUA anameTp npobooTBOpPHEBIX NMHUIA, M;
L — pnvHa npobooTOOpHbIX NUHUKA, M;
P; — abconoTHoe AaeneHve Ha Bxoae, [Ma;
P; — abconoTHoe daBneHue Ha Bbixode, [a;
V; — o6beMHbIi pacxo uccnedyemoro rasa vepes npobooTbopHylo cuctemy, m3/c.

Ecnu napeHve aaeneHuns B aneMeHTax npo6ooTOOpHON CUCTEMbI He3Ha4YUTeNbHO (MeHee 5 % OT HavanbHOro AaB-
neHns) n3-3a ee HeBomMbLLIOW ANWHEl 1 06bema, NpUHUMAaLT P;= Py 1 Ans BIYUCNEeHUa BpeMeHu npebbiBaHnsa CNonbayoT
YNpOLLEHHYIO thopmyny

0,7854D%- L
res” V—f

: (a.2)

roe 0,7854 — yucno n, AeneHHoe Ha YeTkIpe.

Tpumep pacyema epemMeHu npebbigaHus.

BHympeHHuli duamemp npoboom6opHol nuHuu: 4 mm (0,004 m);
O6LemHbIl pacxod uccnedyemozo 2a3a: 8 n/muH (13,3-10-% m3/c);
AdnuHna npo6oombopHoil nuHuu: 100 m;

A6conomHoe daeneHue Ha exode: 290 klla;

Ab6conromHoe OasneHue Ha ebixode: 110 klla;

Pe3ynsmam ebiyucnerul no ¢popmyne (.1) t

res COCMaensem 13,7 c.

MpumedyaHue — B npvBeaeHHOM NpUMepe pacyeTa 3HaueHWe 0GbEMHOr0 pacxoaa UccnedyeMoro rasa B3dTo
npy paboyumx ycroBUsX OaBNeHUs M TEMNepaTypsl Ha Bbixode NPpoBooTOOPHON NMHUH.
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MpunoxeHue E
(cnpaBo4Hoe)

Ouuctka npo600TO6OPHUKOB (6anNNOHOB)

Ounctky npobooTbopHMKOB MNKM BannoHoB (ganee — KOHTEWHEpP) NpPoBoOAT Npu HeOBXOOWMOCTW, Hanpumep, B
cnyyasx, korga npoba otobpaHHOro rasa cogepkana 3arpasHeHus, YTo MOXeT ObiTb BU3yanbHO ONpeaeneHo no BbIHOCY
KUOKUX UMW TBEPALIX YacTuL Npy cbpoce nccrneayemoro rasza 13 KOHTelHepa Ha Kyco4eK YMCTOW CyXOi hunbTpoBarnsHoi
Bymaru. TakKe O4MCTKY KOHTEeMHepa NpoBOAAT B criyyae, ecnu Bbino BeliABNeHo 3arpsasHeHne CK nocrne aHanusa npobbl
NPUPOAHOTO ra3a 13 AaHHOrO KOHTEWHEepa, a Takke Npu HecTabunbHOCTM Npobbl, Korga pesynsTaTel aHanM3a uccreaye-
MOrO rasa U3 KOHTElHEepa HE COOTBETCTBYIOT KPUTEPUIO CXOAUMOCTM UMW HEOMNPEAENEHHOCTU AN NPUMEHSEMOro MeToaa
aHanuaa, npy 9TOM HecTabunbHOCTb PE3yrnkTaToB HE CBA3aHa C HEeKOppekTHoW pabotor CU wnu ero HeMcnpaeHOCTLIO.
MpoBooTOOPHKMKKM, KOTOpLIE MCMOML3YIOT PEryNAPHO, O4YULLIAKT HE pexe 04HOro pasa B nonrofa. NpobooThopHUKK, KOTo-
pble UCMOMb3YHT PeXe 04HOro pasa B Nonroaa, o4ULLaKT nepeq kaxxabiM oTbopom npob.

Mepen npoBeOeHNWEM OYUCTKM BbIMYCKAKT MOMHOCTLID OCTATOK ra3oBoi npobbl M3 ounwaemoro npobooTbopHoro
KOHTEWMHepa, cobnopas npaeuna TexHukn BesonacHocTy Npy paboTe ¢ NOXapOB3PLIBOONACHLIMU ra3aMu.

BakyymupyoT unu npoayearT koHTelhHep azotom no MOCT 9293, aproHom no MOCT 10157 He meHee 10 MUH C
pacxonom ot 0,5 ao 2 am3/MuH.

3anonHAT koHTernHep Ha 5 %—15 % ot ero obbema neTy4ynum pacTBOpUTENEM (Hanpumep, aueToOHOM Mo
MOCT 2768 unu usonponunoeeiM cnuptom no MOCT 9805), cobnogan npasuna TexHWKU BesonacHocTy npu pabote ¢
NErkoBoCNNaMeHSOLNMUCS XUOKOCTAMW. 3aKpbIBaOT BEHTUMW KOHTEMHEpa.

MpumeyvyaHne — B page cnydaes, B 3aBUCMMOCTM OT MaTtepuana ynnoTHeHW BeHTunen npobooTbopHoro
KOHTEWHEPA, NPOMBIBKA aLETOHOM MOXET MPUBECTU K HAPYLLEHWIO rEPMETUYHOCTM 3aKpbIThIX BEHTUNEN. B Takux crny4asx
NPUMEHSOT uaonponunosbli cnupT no MOCT 9805.

TuwaTensHo BCTpAXMBaKT koHTelHep oT 10 go 15 pas.

BbinvBaoT neTy4nin pacTBOPUTEND B COOTBETCTBYHOLLMIA MPUEMHWK UMM EMKOCTb XMMWUYECKOTO CrMBa.

[Mpouenypy 3anonHeHWsA KOHTEWHepa NEeTy4YMM pacTBOPWUTENEM, BCTPAXWBAHUA W OMOPOXHEHWA MOBTOPANT eLle
OBa paza.

Mo OKOH4YaHMK Cepun NPOMLIBOK KOHTEHEpa CNMBAOT NETYYMIA pacTBOPUTENb, BbICYLLNBAIOT KOHTEWHED a30TOM Mo
[OCT 9293, aproHom no MOCT 10157 nnu cyxmum Bosgyxom no NOCT 24484, npoaysan ero He meHee 20 MUH € pacxodom
oT 1 go 5 omM3/MuH.

JONOMHUTENBHO BbLICYLUMBAKT KOHTEWHEP B neyun (CcylwunnbHoM wkadpy) npu Temnepartype ot 80 °C go 100 °C.
Ecnu koHTelHep obopynoBaH TONLKO OOHWM BEHTUIIEM, M0 BaKyyMUPYIOT BO Bpems cyLliku. Ecriv oH obopynoeaH ogyms
BEHTUNAMM, BO BpEMSA CyLUKW ero npoaysatoT asotom no NOCT 9293, aproHom no MOCT 10157 unm cyxum BO3QyXOM Mo
FOCT 24484 ¢ pacxogom ot 1 A0 5 am3/MuH. Onepauma cylukK, Kak NpaBumo, 3aHUMaeT He MeHee 2 4.

MpumeyaHue — [onyckaeTca CylliKa OBYXBEHTUIIbHbIX KOHTEWHEPOB BaKyyMUPOBaHWEM NPU YCIOBWUW OOHO-
BPEMEHHOM Wi MonepeMeHHON OTKaukM M3 0Boux BeHTUNeNn. ECnu B aKcnnyaTalMoHHOW OOKYMEeHTauuu (nacnopTte) Ha
nNpoGooTOOPHbLIM KOHTEMHED YCTAHOBMEHO OrpaHNYeHe No MakcUMansHOW JOMYyCKaemMol TEMNepaType ero Harpeea, npu
BbICYLUMBAHWW KOHTEMHEpPA B Neyu (CylmMnbHOM wWwkady) cnegyet yCTaHaBNMBaTh yYKa3aHHY0 NpeaensHy TeMnepaTtypy.
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MpunoxeHune X
(cnpaBo4Hoe)

Mpouenypa ot6opa npob B Npo600TOOPHMK-aKKYMYATOP

Cxema nogkntodeHns npobootbopHMka-akkyMynsaTopa k npobooTbopHOM cucTeme nokaszaHa Ha pucyHke XK. 1.

!

16

} 15

1, 2, 10, 12, 13 — OTCe4Hble WapoBkLie KpaHbl; 3 — BEHTUNb, 4 — OCHOBHas NpobooTOopHas NUHWS;
5, 7 — BeHTWNU npobooTbopHUKa-akkymynsaTopa; 6 — kopnyc npobooTbopHuKa-akkymynsaTopa; 8 — BEHTUNL COPOCHOW NUHUK;
9 — cbpocHas nuHus; 11, 16 — nHaukaTopsl pacxoga (potameTpsl); 14 — oborpeeaemslin peaykTop rasa; 15— CH

PucyHok 2.1 — Cxema nogxnioveHus npobooTbopHUKa-akkymynaTopa Kk npobooTbopHon cucteme

KpaH 12 ycTtaHaenuBawT AnA MUHUMKU3AUMKM NepeMeLlvBaHua ra3a u3 npobooTbopHUKa-akkymynatopa c rasom,
ocTaBlmMca B npobooTbopHoi NMHKMK 4, Npy aHanuae npobbl nccnegyemoro raza n3 npo6ooTbopHUKa-akkyMynaTopa.

Bce oTceyHble KpaHbl M BEHTUMNb 8 MOHTUPYHT HEMOCPEACTBEHHO HA TPOMHMKAX AN Toro, 4Tobbl n3bexats U3bbi-
TOYHOrO MEpPTBOro obLema.

Mpw paboTe B LWUTATHOM NOTOKOBOM pexmnme paboTtel CU 156 kpaHbl 1, 2, 12 1n 13 OTKPbITHI, a KpaHbl 3 1 10, a Takke
BEHTUNL & 3aKpbIThl (pexnm paboTel 6annacHon NHUK NpobooTOOPHUKa-aKKyMynaTopa).

MpucoegnHatoT npobooTbopHuK-akkymynaTopa Kk npobooT6opHon cucTeME.

3artem 3akpbIBaOT KpaHbl 2 WM 12, nocnegoBaTensHO OTKPLIBAKT KpaH 3 1 BeHTUNY npobootbopHuka 5u 7.

[MocTeneHHO OTKPbLIBAKOT MPOOYBOYHLIA BEeHTUMb 8 cOpocHOW nuHKMM 9 M npoayBakT NpobooTOOPHMK He MeHee
yem 50-kpaTHbIM 06bEMOM MCCreqyeEMOro ra3a nNpy pacxoae, NO3BOMAKLWUM OCYLLECTBUTL NPodyBKy B nepuog oT 10 go
15 MWH 1 He BbI3bIBAKOLLMM 3aMETHOT0 OXNaXaeHUsa BeHTUNA 7 U cOpocHON NuHMK 9.

MpumeuyaHune — PekoMmeHOyeTca KOHTPONMPOBATE TEMMNEPATYPY BeHTUNA 7 unun cbpocHon NuHuM 9, Kak Mox-
HO Bnivxe K BeHTUNO 7. MNpy nageHuy TemnepaTypbl BEHTUNA 7 HeobxodMMO npekpaTuTb MponyckaHwe uiv cbpoc mc-
crnedyeMoro rasa, HarpeTb CBpoCHYI0 NWHWIO W NPOAoMKaTe 0TOOP NPOG ¢ MeHbLUUM pacxodoM MCceQyeMoro rasa Yepes
BEHTUNL 8.

Ins koHTpons pacxoga Nponyckaemoro UCCNenyeMoro ra3a Ha Beixofe cOpocHon nuHuKM 9 ycTaHOBMNEH MHAMKATOP
obbemMHoro pacxoga rasa (potametp) 77. O6bem NponyLeHHOro NCCeayemMoro rasa onpegenstoT npyu NoMoLLM MHAMKaTo-
pa o6beMHOro pacxofa rasa (potamerpa) U cekyHgomepa B COOTBETCTBUK ¢ .2 (MpunoxeHue IM).

3akpbIBaloT NpOAYBOYHbBIA BEHTUMb 8.

Mocne Toro, kak AaeneHue B NpobooTbopHMKE BO3pacTeT A0 AaBNeHUs B Touke oTbopa npob, 3aKpbiBaOT BEHTUMb
npobooTbopHuKa & 1 KpaH 3, OTKpPbLIBAKOT KpaH 70 1 NpoBOAAT HeobxogumMoe KonM4ecTBo N3MepeHuin Npobel uccrnegyemo-
ro rasa u3 npobooTbopHMKa-akkyMmynsaTopa B YCNOBUSAX CXOOUMOCTMW.

3artem 3aKkpblBalOT BeHTUNbL NpobooTBopHuKa-akkymynaTopa 7 1 kpaH 10, OTKpbIBaOT KpaHbl 2 1 12 1 npogormkatoT
npoBedeHne N3MEPEHUIA B LUTATHOM PEXUME.

Mpy HeobxoguMOCTK cpaBHeHUs nofydeHHbIx Cl 15 pesyneraTtoB ¢ peaynstatamu apyrux CH, oTcoegnHsoT npo-
600TBOpPHUK-aKKYMYNATOP.

Mocne oTcoeguHeHusi NpobooTEopHNKa-aKkyMynsaTopa NPOBEPSAT OTCYTCTBUE YTEYEK, NOrpyxas BeHTunm npobo-
OoTOOpHUKA B BOAY, ECMN 3TO BO3MOXHO, UMW UCMONb3YHA NMEHHbLIA pacTBop.

Mocne npoBepku repMeTUYHOCTU YAANSKT AOCYXa BOAY WU MEHHbLIA pacTBOp ¢ BeHTUNen npobooTbopHUKa-akKy-
MynaTopa.

3akpbIBaloT BEHTUMM NPOB60OTOOPHUKA-aKKyMYNATOPA 3alUMTHEIMU 3armyLLKaMU.
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Mpunoxenne U
(o6azaTensHoe)

MeToguka 0T60pa npoG npupogHoOro rasa, cogepXxawero KanenbHYH XWUOKOCTb

N.1 NpoGooT6opHbIE NMHUK, NPOGOOTGOPHUKK U BCNOMoraTernbHoe obopyaoBaHue

Obwume TpeboeaHMa K NPoboOTOOPHBIM NUHUAM U3NOoXKeHb! B 8.2.1.

[MpypoaHLIA ra3, He NPoLUEALINIA MOMNHY NOATOTOBKY K TPAHCMOPTUPOBAHWMIO W/WIMM NCNONB30BaHWMIO UMW NMpoLlea-
LM NOATOTOBKY HA yCTaHOBKAaX, UMW Yepesa annaparbl, EMKOCTU UMK YYACTKX ra3onpoBOAOB, C KOTOPLIX MOXET NpoNCXo-
OWTb YHOC KanenbHOW XWOKOCTW, MOXET COAepXaTb XUAKWE YacTyLbl B BUAE Kanemnb Wiy aspo3ons.

Hanw4ve kanensHOoW »XnaKoCTW (KONWYeCTBEHHO M Ka4eCTBEHHO) B MPUPOSHOM rase onpegensioT No COOTBETCTBYIO-
el JOKYMEeHTUPOBaHHOW npoueaype (MeToauke), yTBEPXKOAEHHOW B YCTAHOBNEHHOM MOPSOKE.

KayecTBeHHO HanuuMe KanensHOW XXUOKOCTU B NPUPOAHOM ra3e B KaXJoW KOHKPEeTHOW Touke oTbopa npob onpene-
NAT NPU HANWYKUK XKMOKOCTY B KanneynoBuTesne (Ha BbIXOO4e U3 HEro NpW OTKPbIBAHUM NPOAYBOYHOTO BEHTUIMA), YCTAHOB-
NeHHoM B HenocpeacTBeHHoW BnrsocTu oT npobooTBopHOro YCTRONCTBA UMK LWITYLEPA.

[MpobooT6opHbIE CUCTEMBI, NMpegHa3HaYeHHbIe ANA oTOopa NPUPOOHOIO rasa, CoAepKallero KanenbHYH XUOKOCTb
1 a3p030NM, BKIOYAKT B CBOW COCTAaB KanneynoBUTENW, NpeaHa3HavyeHHble ONA OTAENEeHWs XXWOKOCTU nepes nNocTynne-
Hrem npobbl ccnegyemoro rasa B NnpobooTbopHbIN KoHTeHep. CxemMa YCTPOMCTBa KanneynoBuTens npueegeHa Ha pu-
CyHke 9.

McnoneayloT maTtepuansl npo6ooTbopHEIX NUHWA, NPoBOOTEOPHLIX KOHTEWHEPOB M BCnomMoratensHoro obopyaosa-
HWSA, COOTBETCTBYHOLLME paboynm YCNOBMSAM M HE OKa3biBaloLLME BIMAHUS HA COCTaR Mccrneayemoro rasa.

O6wwme TpeboBaHma K NpobooTOOPHEIM KOHTERHEPaM M3noxeHbl B 8.11.

W.2 MeToguka ot6opa npob

[ns otbopa npo6 npyvpodHOro ra3a, cooepallero KanenbHy KUOKOCTb, UCTOMbL3YIOT CXEMY, M300paKeHHy Ha
pucyHke W.1. Kanneynoeutenb 5 ycTaHaBnMBawT HenocpeacTeeHHO nocne BeHTuns 3. [MpobooTbopHy NMHWMIO Npuco-
eOVHSAT K BXOOHOMY BEHTUITK KanneynoBMTens npyn 3akpbiTeiX KpaHe 2 v BeHTUNe 3. [pu 3aKpbiTOM BbIXOAHOM BEHTUIE
KanneynosuTens, Npu NOMHOCTbIO OTKPBITOM KpaHe 2 1M NPUOTKPLITOM BEHTUNE 3, Yepes NpoayBOYHbIA BEHTUMb NpPOAY-
BaKT KanneynoBWTENb C NOCTEMEHHBIM MOBLILEHMEM OaBMEHUS B HEM [0 OaBneHWa B Touke oTbopa npob. [laeneHue
KOHTPOMMWPYOT NpK nomoLn maHometpa 4. [pu yCTaHOBUBLLEMCSA NMOCTOAHHOM AaBMNEHWM K BbIXOOHOMY BEHTUIKO Kanne-
ynoeuTena nogcoeanHaoT npobootbopHuk 70, ycTaHaBNMBaEMbI B BEPTUKANbHOM nonoxeHuu. Mpym nomowm npobooT-
BOpPHOM NUHUM COEAVHAIOT BbIXOAHOW BEHTWME Kanneynoeutena 8 ¢ BepXHUM BXOOHbIM BeHTunem npobootbopHuka 9. K
BbIXOOHOMY HKHEMY BEHTUMK NpobooThopHMKka 17 NOAKNIOYaKT OTBOAHYIO NMUHWUIO, CHabXeHHY Ha KOHLUe BeHTunem 73.
Ha Bbixoge OTBOAHOW NUHWK NMocne BeHTUNA 13, Npy Hann4Mm TeXHWYECKOW BO3MOXKHOCTHU, PEKOMEHAYETCA YCTaHaBMu-
BaTb CY o6beMHOro pacxofa unv cHeTvrK rasa.

MMpumevyaHune — [Npn OTCYTCTBMN TEXHUHECKOW BO3MOXHOCTHU YCTAHOBKM Ha KoHUe npobooTbopHOM nuHum CH
o6beMHoro pacxoga unv obbema, 4onyckaeTca AN BbIMUCIEHWS NPOMNYLUEHHOro obbema MccneqyemMoro ra3a NpMMEeHATh
aTTeCTOBaHHLIE B YCTAHOBIMEHHOM NMOPAOKE pacyeTHbIE METOAMKM onpeneneHus o6beMHOro pacxoaa U BpeMeHu npe-
BblBaHWA MccrnegyemMoro rasa B ucnons3yemor npobooTbopHoOW crucTeme.
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1 — To4ka oTOopa Npob; 2 — Wapoeow kpaH, 3, 8, 13 — BeHTUNK;, 4 — MaHOMeTp;
5 — kanneynosurtens; 6 — NpogyBO4HbIA BEHTUNb; 7 — cbpoc rasa; 9, 171 — BXoAgHOM 1 BbIXogHOW BeHTUNK Npo6ooTbopHoro
KoHTerHepa; 10 — npobooTBopHLIN KOHTENHep; 12 — oTBoAHas nuHus; 14 — CU pacxona

PucyHok 1.1 — Cxema otbopa npob npyvpogHoro rasa, CoaepKallero KanensHy XuakocTb

MpogyeatoT npobooTbopHWK He MeHee 4vem 50-kpaTHbIM 0ObEMOM NPUPOAHOrO rasa C pPacxodoM, PaBHbIM
2—3 AM3/MUH, MPKU NONHOCTLIO OTKPLITEIX BBIXOOHOM BEHTUME KanneyrnoBMTens, BePXHEM U HIDKHEM BeHTUnax npobo-
oTOOPHUKA, @ TAKKE YaCTUYHO OTKPBLITOM BEHTWIE OTBOAHOW NMUHWUW. 3aKpbiBaKOT NOCNEnOBaTENBHO BEHTUNL OTBOAHOW
TIMHWK, HWXHWA BEHTUMb NpoB6ooTOopHMKA, BbIpAaBHMBAIOT AABMEHWE B HEM B TEMEHWE 1—2 MWH [0 OaBNeHus B TOYKE
oTbopa npob, 3aKpbIiBaT NOMHOCTLI0 BEPXHWUA BEHTUNE NpoB00TOOPHUKA U BEHTUNE Ha NpobooTBGopHon nuHuK. Nocne
cbpoca gaBneHus Yepes HBKHWIA BEHTWUIb KanneynoBUTENs OTCOEAMHAT OTBOAHY MUHUIO M NPODOOTOOPHUK.

MpoBooTOOPHUK NPOBEPSANT Ha rEpPMETUYHOCTL NMOOYEPELHBLIM NMOrPYXEHUEM BEHTWUMEN B cOCyd C BOOOW Unu ob-
MbIMMBAHUEM MEHHBIM PACTBOPOM. BEHTWMMM BLICYLLVMBAKOT M 3aKPLIBAKOT NPEfoXpaHUTENbHBIMK KoMnnakamMmu (rankamm).
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MpunoxeHue K
(obazaTtensHoe)

MeTonuka 0T60pa I'IPOG npUPOAOHOIo ra3a U3 CKBaXXuH, NpOMbICINOBLIX KONMNEKTOPOB,
annapaToB, pe3epBYyapoB XpaHeHUA rasa v apyrux 06LekToB

K.1 NMpo6ooTbopHbIe NMHUK U NPOBOOTOOPHLIE KOHTEWUHEPLI

O6wume TpeboBaHWs K NPoHoOTOOPHEIM NUHUAM U3NOXeHb! B 8.2.1.

[Mpn oTBope npupogHOro rasa u3 rasonpoBOAOB HM3KOrO AaBreHUsa Ucnonb3yloT Tpybku n3 crekna no NOCT 25336,
nonumepHeix matepuanor no MOCT 19034, keapua, dapdopa, KoTopble COeAUHAT BCTbik MydoTamn u3 NPT vnu MNBX.

[ns ot6opa npupopHoro raza W3 KONoAues, Wypdos U ApyrMx MecT, rae oTCyTCTBYeT M3bbIToUHOE AaBMneHue, uc-
Nnonb3yoT Takke TpyOkn n3 rmbknx nnactmacc no NOCT 19034, uMeowmrx HA3KYH NPOHULAEMOCTb U HEe pearpyrLwmx ¢
KOMMOHEeHTaMu1 Uccrnedyemoro rasa.

Obuwume TpeboBaHWa K NPpoHoOTOOPHEIM KOHTENHEPaM U3NoXeHbl B 8.11.

Mpobel Mccriegyemoro rasa nog atmocepHsiM 1 BNM3KUM K HeMy OaBrneHvem oTOMpaloT B rasoBble MUMETKW Mo
[OCT 18954.

K.2 BcnomoraTtenbHoe o6opyaoBaHue

Ona ot6opa npo6 13 Touek, JaBneHWe NPUPOAHOro rasa B KOTOPLIX HEAOCTATOMHO ANSA NMPOAYBKA U 3anoNHEHUs
NpoB6oOTGOPHLIX KOHTEWHEPORB, UCNONbL3YIT PYYHLIE BaKyyMHbIE UMM APYTUe HAarHeTaTeny, a Takke WHbIe YCTpoicTBa Ans
nobyxaeHus NoToka.

K.3 MecTto or6opa npo6

MecTtom otbopa npob n3 rasoBbIX CKBaXKUH CNYXWUT NpobooTOOpHbLIA BEHTUMNE UMW MaHOMETPUYECKUA LWITYLEpP C
peayKUMOHHBIM BEHTUINEM, YCTAHOBMEHHBIM Ha FONOBKE CKBaXMWHbLI UMW BbIKWOHOW NWHUWM DOHTaHHOW apmaTypsl, nvbo B
BbIKMOHOW NUHWK 3aTpyObs.

MecTtom oTGopa NpMPOAHOro rasa ra3oKkoHO4EHCATHbBIX CKBaXWH, AarOLWMX AByXdazHbIN MOTOK, CNYXWUT npobooTbop-
HbI BEHTWMb, YCTAHOBINEHHBIA HA BbIXO4E NPUPOAHOrO ra3a U3 NepBOro Nocne CKBaXUHbI ra3oXMaKOCTHOMO cenaparTopa.
Mpoby xunakocTu oTEUpaKT U3 BEHTWUMA, YCTAHOBMNEHHOIO Ha YPOBHEMEpPE UMK M3 TpyBOoK ApeHaxa HWKHEN YacTu cena-
patopa.

[Mpobel NpupoaHoro rasa M3 CKBaMH oTOMpaloT TONBKO B MPOLEcce HenpepbIBHOMO razoobmMeHa nnacT-ycTbe, Koraa
AocTuraeTca MakcuMansHoe NpubnuKeHne K yCrnoBmnam, Npu KOTopkIX Ha 3aboe ckBaXkMH U hoHTaHHON apmaType He npo-
WCXOAUT CKOMNMEHWUSA XMOKOCTU U B CaMy CKBaXWHY HEe BHOCATCS TEXHOMOMMYECKMe XUMUYECKMEe peareHTbl.

Mectom otbopa npob 13 razonposoga, MPOMbICNIOBOrO M TEXHONOrMYECKOro KOMMEKTopa CMYKUT WTyLep, cHabmeH-
HbIA 3aMNOPHBLIM BEHTUNEM, UMW MEHOMETPUYECKUIA LUTYLEP, PACNONOXEHHbIA B BEPXHEW YACTW FOPU3CHTANBHOTO y4acTka
nnBo Ha BEPTUKanNbHOM y4YacTKe ra3onpoBoAa.

MecTtom oTbopa npob NpupogHoro rasa 13 annapaToB CNYXWT BEHTWUMb, YCTAHOBMEHHLIA Ha BbIXOOHOM ra3ornpoBo-
[e OCHOBHOrO MOTOKa ra3sa, No BO3MOXHOCTW MakcuManbeHo bnusko kK annaparty. [Mpobel uccnegyemoro rasa otéupatoT npu
YCTAHOBUBLLMXCS TEXHOMOTMYECKUX pexumax paboTel annapara.

K.4 Metoguka otGopa npob

OT16op npob nccnegyemoro rasa B NpobooTOOpHbIE KOHTEWHEDHI MPOBOAAT B COOTBETCTBUM C METOAMKaMW, U3ro-
XEHHbIMU B NpunoxeHun I

Mpw otGope Npob B CTEKNAHHLIE NUNETKX MO METOAMKE, NPUBEAEHHOW B NnpunoxeHuu [, n3 o6LEKTOR ¢ AaBNeHUEM
rasa Hwxe aTtMmocdepHoro, B cxeMmy otbopa npob (cm. pucyHok .1 npunoxenus M) BkNio4aoT HarHeTaTene Ana co3aaHvsa
HeobxoAMMoro nepenaga AaBreHus.
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MpunoxeHune J1
(cnpaBo4Hoe)

Bepudnkaumua npobooT6opHON CUCTEMBbI

[Mpu Hanu4Mm cneunaneHbix TPeBOBaHWIA, BKIHOHAOLLMX YKa3aHue Ha NepnoguyHOCTbL KOHTPONS, OOMYCKAEeTCsA Npo-
BOOWTb Bepudhukauuo npobootbopHoi cuctembl. KOHCTPYKUMA NpoekTUpyeMblX NpobooTOOopHbIX CUCTEM MOXET NMpeayc-
maTtpueaTtk yHKLUMK, obneryatoline npoeeaeHe Bepudnkalm cucTemMsl B MecTe oTbopa npoo.

Mpwn peanusaumy cxembl NPAMOro oTbopa Npob NPUPOAHOro raza PeKkoMeHAYEeTCA Mo BO3MOXHOCTW NpW npoeeae-
HWW NaHoBoro TexHuyeckoro obenyxumeaHna CH npoeoguTe Bepudukayuio npobooTbopHoW cucTeMbl ANst NoATBeEpKAe-
HWA OTCYTCTBMA yXydlweHus ee pabotocnocobHocTU.

Bepudmkauma npobooTGopHON CUCTEMBI 3aKMNOHAETCH B OLUEHKE ee PyHKUMOHaNbLHOCTM M paboTocnocobHocT 1
HeobxoaMma Ans BbIABMEHWA U yyeTa BKaga MorpellHocTk otbopa Nnpob B METPONOrMYEeCcKUe XapakTePUCTUKA aHanMTu-
YECKNX CUCTEM.

Mpwn maroToBNeHUW anemeHTbl NpobooTbopHoi cucTembl, paboTalwme nog OaBrneHUeM, OOMKHbI MPOUTU Npea-
BapUTENbHY ONPECCOBKY UCTbITATENBHLIM AaBneHuem, B 1,5 pasa npesbiwalowum npoekTHoe pabodee garneHue, ons
NoaTBEPXKAEHUA OCTATOMHOW NPOYHOCTU CBAPHbIX LLBOB, COEOWHEHWUIA U (DUTUMHIOB. Takke CnegyeT NPOBECTU UCNbITaHWe
Ha repMeTUYHOCTb C MCMOMb30BaHWEM MEHHOTO pacTBopa Ansd obHapyXeHns yTevek. VcnbiTaHue Ha repMeTUYHOCTL Cre-
OYeT NpoBOOMTbL BO BPEMSA BBOAA CMCTEMbI B 3KCMNyaTauuio, 4Tobbl ybeouTbcs, 4TO B pesynstate TpaHcnopTupoBaHuA
WN YCTAHOBKWM CUCTEMbI HE NMPOW3OLLIO NOBPEXKAEHUE COEQUHEHUIA.

Ecnu B npo6ooTbopHOI cCUCTEME UCNONb3YeTCH PUNLTP, ero UNLTPYIOLWUIA 3NEMEHT (KapTPpUX) MEHSIIOT B pamKax
perynspHoro rpachka TEXHUYECKoro oBCcnyKMBaHWA 1M3-3a BNUAHWA hunsTpa Ha copbuMI0 KOMMOHEHTOR MCCMenyeMoro
rasa W, Kak crnefncTeue, Ha OyHKLMOHaNLHOCTL NPOB00TOOPHON CUCTEMBI.

[ns npoBepkn paboTocnocobHOCTH NPoBooTOOPHOW CUCTEMBI MCMOMNbL3YHT MOBEPOYHYHO rasoeyk cMmecs (MMC), ko-
TOPYH BBOZSIT B CUCTEMY KaK MOXHO Onuke k Touke oTbopa npod, kak npasuno, Yepe3 npobooTOOPHLIN BEHTUIb B BEPX-
Hel yactu npobooTbopHoro 3oHAa. [Ona gencTByloWwWMX NpobooTBOPHBIX CUCTEM, B KOTOPbLIX OTCYTCTBYET BO3MOXHOCTb
eeeaeHus MNIC, yctaHaBnuBaloT AONOMHUTENBHBIA NPOBOOTEOPHLIA BEHTUNE B NPo6o0TEOPHON CUCTEME HUKE MO MOTOKY
Kak MOKHO Brive Kk npobooTbopHoMy 3oHay. McnonbaytoT MNIC ¢ n3BecTHbIM KOMMOHEHTHEIM COCTaBOM UMW CBOWCTBaMM,
CXOMUMW C MCCNeqyeMbIM ra3om, KOTopble MOryT BbITb MpoaHanuanpoBaHbl ¢ NoMoLLbio cooTeeTcTByowero CK ana noa-
TBEpPXKAEHWs cTabunbHOCTU cocTaBa M CBOWCTB Npobbl rasza npu npoxoxaeHnn npobooTOopHON cMCTEMBI.

MprBeOeHHbI HKe NOPALOK Bepudukauumn NpobooTOOPHOM CUCTEMBI PacnpoCTPaHAETCA Ha MeToq MpAMOro oT-
©opa npob 1 NpUMeHAT ANs onpederneHns KOMNOHEHTHOMO COCTaBa NPVMPOAHOrO rasa unu nidoro rU3nKo-XMMUYECKoro
CBOWCTBA NMPUPOAHOMO rasa, HemocpeaCcTBEHHO BbIMUCMSIEMONO U3 KOMMOHEHTHOTO COCTaga, HanpuMep, NNoTHOCTL, 06b-
eMHasi TENMnoTa CropaHisa U T. M.

Mepen npoBeneHMeM Bepudmnkaumm NpobooTHOPHON CUCTEMBLI M3Y4YaOT MHCTPYKLMK npoun3eogutens CK, ceasaH-
HOro C COOTBETCTBYIOLWEN NpobooTbopHO CUCTEMOI, O Npoueaype NPOBeAeHUs ero NPOBEpPOYHbIX UCMbiTaHui. Obbem-
HbIl pacxond, AaBMeHWe U Temnepartypa rasa, ucnonsdyemoro ana npoeepku kak CU, Tak u npobooTbopHol cuctemsl,
OOMKHbI COOTBETCTBOBATE MHCTPYKUMAM uarotoeutens CW u HaxoouTbecs B npedenax AonyckaeMbelx paboumx yCroBuii
npoBooTbopHOK CUCTEMEI.

Bepudmkaumio npoBogaT Npy NOMOLLM HYMNEBOIO rasa (a3oTa Unu MeTaHa C CogepXaHMeM OCHOBHOTO BELLECTBA He
meHee 99,99 % mon.) n MNIC, 6rnakoin No cocTasy M CBOWCTBAM K Mccnenyemomy rasy. Tpebosanuna k [MMC npreeneHsl B
MOCT 31371.7—2020 (npunoxeHue B).

Mpwn HenpaBMnbHOM nokasaHuu CU Ha nibomM 13 NpoBepoYHbLIX ra3oB 00palLarTCs K ero aKcnnyaraumoHHOW A0~
KYMEHTaLIMW 1 OCTaHABMNMBAKOT NMPOLIECC NPOBEPKM A0 3aBEPLUEHNS 3TOrO Lwiara.

VMaonvpyloT 30HO OT ra3onpoBofa B COOTBETCTBUM C MHCTPYKLUMAMK AN NpeaoTBpalleHns aansbHerwero nonaga-
HWSA NPUPOAHOIO raza B MPOBEPSEMYK CUCTEMY.

YnansawT oCTaToqHbI NPUPOOHBIA a3 U3 CUCTEMbI MYTEM OTKPbLIBAHWA BLIXOQHOMO BEHTUIA.

MepekntoyatoT NpobooTOOPHLIA BEHTWIML B NONoOXeHWe oTbopa npobkl HyneBoro (MoBepoYHoro) rasa. Beogat Hyne-
BOMW ras B cuctemy. [NpoayeakoT cucteMy B TedeHue Heobxoammoro BpeMeHu. GUKcupyloT peaynstat aHanuaa. Ecnv CU
PUKCHMPYET Hanuuve Apyrux KOMMOHEHTOB (C COOEpXaHUEM BbIlLe HWXKHEN rpaHvLbl 0BHapyxeHns, pernameHTUpoBaH-
HOro METOAWMKOW M3MEPEHMWA), KDOME HYIMEBOrO ra3a, To 3TO CBUAETENbCTBYET O 3arpa3HEHNN CUCTEMBI U €€ BINMAHKMW Ha
pe3ynbsTaThbl aHanM3oB B NPOLECCE 3KCnnyaTtauuu, 4To TpedbyeT NpoBeaeHns KOPPEKTUPYIOLWNX OENCTBUA.

3arem, npu oTcyTCTBUKM B Npobo0TOOPHOW cucTeMe 3arpsiaHeHuid, BeoaaT NMIMC B cucTeMy B TOM e TOYKe, YTO U
HYMEBOW raz 1 NPoayBaloT el CUCTEMY B TeHEHMe Heobxogumoro BpeMeHW. Ecnu pe3ynstaTr aHanMsa oTnu4aeTcs OT Co-
ctasa NIC (B npegenax cymmapHoi HeonpefeneHHocTu CU n coctasa MIMC), To 370 cBUAETENLCTBYET O HECNOCOBHOCTH
cucTembl nepenatb npeactaButensHy npoby CU. KoppekTupylolwee aeicTBre BKNoYaeT B ceba aHanua KOHCTPYKLUK
cucTeMbl B criyyae, ecrnu oHa He Obina cooTBeTCTBYHOLWMM 0bpa3om paspaboTaHa Ansa 4aHHOTO KOHKPETHOMO NPYMEHEHUS
(BEIDOP 3NEMEHTOB CUCTEMBI, BHYTPEHHWIN O6BEM, LLIEPOXOBATOCTL MOBEPXHOCTU KOHTaKTa), Ui OYUCTKY CUCTEMbI B CMy-
yae, ecinm ee KOHCTPYKLWA COOTBETCTBYET 3a4aye, HO cvcTema bbina 3arpsasHeHa npu akcnnyatauuu.
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Ecnun oba pesynerata (ana Hynesoro rasa u MNIMC) nexaT B AonycKkaeMbIx Npedenax, AenarwT BbiBO, YTO cucTemMa
He BNWAET Ha NPeACTaBUTENEHOCTL NPo6Bbl M oHa MoXeT BbITe Bo3BpalleHa B paboyee cocToAHWE A0 Cheaylowen Bepu-
dhukaumm.

BosepalyaloT npobooTGopHLIA BEHTUNE 0B6paTHO B nonoxeHue otbopa npodbl U3 TEXHONOMMYECcKoro NoToka, a 3a-
TeM Oen30NMpPYIoT 30HA U 3anopHbIe BEHTUIW CUCTEMBI B COOTBETCTBMUN C MHCTPYKLMAMM.

Mpumeuvanme — [poBepky CW crnegyeT BbINOMHATE B TEYEHWE HECKONBKUX LMKNOB ero pabotel. [poBepky
npo6ooTOopHOM CUCTEMBI CRIEAYET BBINOMNHATE B TEHEHWE BPEMEHU, B HECKONBKO Pa3 NpeBbILLAIoLEro CyMMapHoe Bpems,
Heobxodumoe AN NpoAyBKW CUCTEMBI U NMPOBEAEHUS aHanM3a, NOCKOMNeKy 3T0 HeoBXoAMMO AN NONHOTo yAaneHus octa-
TOYHOrO rasa v Nony4yeHus HeoBXxoaMMOro Konu4yecTea pe3ynsTatoB aHanmaa.
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Bubnuorpadcun
PMIC 29—2013 locynapcTBeHHasa cucteMa obecneyeHus eduHcTBa uamepeHuil. Metponorusi. OCHOBHbIE
TEPMUHBI U ONpeaeneHus
ILAC-G8:09/2019 PykoBoAcTBO No npasunam NpUHATUS pelleHnsa W 3aKknio4eHuam O CooTBeTCTBUM TpeboBa-
HUAM

ISO/TR 14749:2016  Natural gas — Online gas chromatograph for upstream area (a3 npupogHein. OHNanHOBLIN
rasoBblil XxpomaTorpady Ans cekTopa «ancTpyum»)

1ISO 16664:2017 Gas analysis — Handling of calibration gases and gas mixtures — Guidelines (la3oBbI aHa-
nu3. ObpalleHre ¢ KannMbpoBOYHbIMK razamn U cMecsaMu. PykoBodsiine ykaszaHus)
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