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[flpeancnoBue

Llenn n npuHumnel ctaHgapTusaunn B Poccnmnckon @egepaumm yctaHoBneHsl PeagepalbHbIM 3aKOHOM OT
27 nekabpa 2002 1. Ne 184-93 «O TexXHNYECKOM PerynmpoBaHnny, a npasuna npuMeHeHust HalMoHarbHbIX CTaH-
naptoB Poccuickon @eaepaunnn —IMrOCT P 1.0—2004 «CTtaHaapTusaumsa B Poccunckon egepaunin. OCHOBHbIE
NOSIOXKEHNS»

CBegeHUsa o cTaHaapTe

1 PASPABOTAH Ob6LLIEeCTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIC «OTpacneBon METPOMOTMYECKAN LEHTP
[[azameTponorua» (OO0 «OMLU MasmeTponorusa»)

2 BHECEH YnpasneHunem metponornm ®@egepanbHOro areHTCcTea no TeXHUYeckoMy peryrnmpoBaHnio U MeT-
PONOrA

3 YTBEP>XOEH M BBEJEH B AJENCTBWE Mpukasom PeaeparHoro areHTCTBa Nno TEXHUYECKOMY peryrv-
poBaHUto N MeTponornun ot 13 aekadpst 2011 r. Ne 1049-ct

4 BBEAEH BI'NEPBbIE

VIHbopmayust 06 U3MeHEHUSIX K HacmosiweMy cmaHoapmy nybiriuKyemcsi 8 €XXe200H0 u3dasaeMoM LUHGOP-
MalUUOHHOM yKazamersie «HayuoHallbHbie cmaHOapmbi», a mekcm U3MeHeHUU U fornpasoK — 8 €XXEMECHYHO
LiI30asaeMbix UHGhopMaUUOHHBIX YKa3amernsax « HauuoHarnbHbIe cmaHOapmely. B criydae rnepecmompa (3aMeHbl)
LU omMeHbI Hacmosuweao cmaHoapma coomeemcemayroujee ygeoomMmiieHue byoem orybriukogaHo 8 eXXeMecs1y-
HO u3dasaeMoM UHGbopMalUOHHOM yKa3zamerne «HayuoHarnbHbie cmaHoapmei». Coomeemcemaeyrouas UHOop-
Mauus, yeeodoMrieHUe U meKcmkbi pa3Mellaromecs makxke 8 UHQopMaUlUoHHOU cucmeme 0bLyeao rob3o08aHuUst —
Ha ohuyuarnbHoOM catime ®PedepalleHO20 azeHmemea o MexXHU4YeCKoMy peayruposaHUuro U Memporioauu 8 cemu
VIHmepHem
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HALULUWOHANBbLHBIN CTAHOAPT POCCUUCKOUNW SGEOEPALUUMN

[ocyoapcTBeHHada cuctemMa obecnevyeHUs eQUHCTBa U3MepeHUN
PACXOO4 U KOJIIMYECTBO A3A

MeToauka I/I3MepeHI/II7I C NOMOLUWBbIO Typ6I4HHbIX, POTALMOHHDbBIX U BUXPEBbIX
pacxoadomMepoB N CHEeTHNKOB

State system for ensuring the uniformity of measurements.
Flow rate and quantity of gas.
Measurements procedure by turbine, rotary and vortex flowmeters and gas meters

[lata BBegeHna — 2013—01—01

1 O6nacTb NpUMeHeHun

1.1 HacTosalwumn ctaHgapT ycTaHaBNMBaeT METOAWKY N3MEPEHNUN 0DBEMHOro pacxodga U obbema, NnpuBe-
OEHHbIX K CTaHAAPTHLIM YCITIOBUAM, NPUPOAHOM0, HEPTAHBLIX TOBAPHLIX N APYrMX OAHOKOMMNOHEHTHBLIX U MHOTOKOM-
MOHEHTHbIX ra30B C MOMOLLbIO TYPOUHHBLIX, POTOPHBLIX (POTALIMOHHBLIX) U BUXPEBLIX PAcCXOOAOMEPOB U CHETHUKOB
rasa.

1.2 B HacTosleM cTaHOapTe oObeMHbIA pacxod U 00BbeM rasa, MsmepsieMmble Npu paboumnx ycroBusix,
NPUBOAAT K cTaHAapTHbIM ycrioBuaM no FOCT 2939.

1.3 NprumeHeHne MeToanKkn N3aMmepeHn, M3NOXXeHHOW B HacTosALWEeM cTaHgapTe, obecnevnBaeT U3MepeHUs
obbeMHOro pacxoga n obbema rasa ¢ pasfiMiyHbIMU 3HAYEHUSIMW NoKa3zaTenen TOYHOCTU UBMEPEHUNI, KOTOpPbIE
BbIOMpalOT B 3aBUCUMOCTW OT YCTaHOBMNEHHbLIX HOPM TOYHOCTU U3MEPEHUNA.

1.4 HacTosilwmy ctaHgapT He npeagHasHadveH ansg namepeHust 00bemMHoro pacxoga U odbema CKMKEHHbIX
ra3oB 1M BOASAHOO HaCbILLEHHOro 1 neperpeToro napa.

2 HopMaTuBHbLIE CCbLINMKMU

B HacTosLeM cTaHaapTe MCNONb30oBaHbl HOPMATUBHbBIE CChINKM Ha cneayolme ctTaHaapThbl:

[OCT P 8.654—2009 NocynapcTBeHHast cuctemMa obecneyveHunst eauHCTBa MaMepeHnin. TpeboBaHUSA K NMpo-
rpaMMHOMY obecneveHnto cpeacTs UamepeHuin. OCHOBHbIE NONOXKEHUS

[OCT P 8.662—2009 (NCO 20765-1:2005) 'ocynapcTBeHHada cuctema obecneveHust eaMHCTBa U3MEPEHUN.
[[a3 npupoaHbIA. TepMmoagnHaMmmiecKkne cBOUCTBA rasoBoU goasbl. MeToabl pacyeTHOro onpeaeneHns aAns Lueneu
TPaHCMOPTUPOBAHUSA U pacnpedeneHns raza Ha OCHOBE (byHAaMeHTansLHOro ypaBHeHUSA cocTosiHUA AGAS

[OCT 8.560—99 lN'ocyaapcTBeHHasa cuctemMa obecneveHnst eanHcTBa MamepeHn. MexxrocygapcteseHHas
cUcTeMa daHHbIX 0 PU3NYECKUX KOHCTAHTaxX U CBOUCTBAX BeLlecTB U MaTepuanoB. OCHOBHbIE NOMOXEHNS

[OCT 2939—063 a3bl. YcnoBua ang onpeaeneHnst obbema

[OCT 6651—2009 NocyaapcTBeHHasA cuctemMa obecneveHns eanHCTBa M3aMepeHunii. TepmonpeobpasoBarTe-
N coONpPOTUBNEHUA N3 NNaTUHbI, Mean 1 HUKens. ObLune TexHu4eckne TpeboBaHUSA N MeToAbl UCMbITAHUIA

[OCT 15528—86 Cpeactea namepeHuin pacxoga, obbema Unn Maccbl NpoTeKatoLLMX XXKUAKOCTU 1 rasa.
TepMuHbl 1 onpegeneHns

[OCT 17310—2002 'asbl. [TukHOMETpUYeckuin MeToq onpeaeneHmns NoTHOCTU

[OCT 17378—2001 (MCO 3419—81) Hetanu TpybonpoBoaos beCLLUOBHbLIE NMPUBAPHLIE U3 YINIEPOANCTON U
HU3KonernposaHHow ctanu. Nepexoabl. KOHCTPYKLUUSA

[OCT 31369—2008 (NCO 6976:1995) a3 npupoaHsIn. BeluncneHne TennoThl CropaHUd, NNTIOTHOCTU, OTHO-
CUTENbHOM NIIOTHOCTU N Yncra Bobbe Ha ocHOBE KOMMNOHEHTHOIO COCTaBa

[OCT 31370—2008 (MCO 10715:1997) I'as npupoaHbli. PykoBoacTBo no otbopy npob

[OCT 31371.1-2008 (NCO 6974-1:2000) a3 npupoaHbii. OnpeaeneHne coctaBa METOAOM ra3oBOW XpoMa-
Torpadpmm ¢ oLeHKoW HeonpeaeneHHocTn. YacTb 1. PykoBoACTBO NO NpoBeAEHUIO aHann3a

U3paHne odhnumnanbHoe
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[OCT 31371.2—2008 (NCO 6974-2:2001) 'as npnpogHein. OnpeaeneHne coctaBa METOAOM ra3oBOW Xpo-
MaTorpagun ¢ oueHKon HeornpeaeneHHOCTU. HacTb 2. XapakTepUCcTUKN U3MepuTenbHON CUCTEMBI U CTaTUCTUYEC-
Kne OLEeHKN JaHHbIX

[OCT 31371.3—2008 (MCO 6974-3:2000) a3 npupoaHbIn. OnpeaeneHne coctaBa METOAOM ra3oBOW Xpo-
MaTorpaduu ¢ oLeHKor HeonpeageneHHocTU. HacTb 3. OnpegeneHne Bogopoaa, refinsg, Knenopona, asoTa, ANOoK-
cvaa yrnepoga n yrnesogopoaos Ao C8 ¢ ncnonb3oBaHMeM ABYX Hacago4vHbIX KOJTOHOK

[OCT 31371.4—2008 (MCO 6974-4:2000) a3 npupoagHbiv. OnpeaeneHne coctaBa METOAOM ra3oBOWU Xpo-
MaTorpadgumn ¢ oueHkon HeonpeaeneHHocTU. Hacte 4. OnpegeneHue asoTa, AMoKcuaa yrnepoaa v yrnesogopo-
noB C1-C5 un C6+ B nabopaTtopum U € NOMOLLbHO BCTPOEHHOW M3MEPUTENBHOW CUCTEMbI C UCTIONBE30BAHMEM ABYX
KOJTOHOK

[OCT 31371.5—2008 (MCO 6974-5:2000) a3 npupoaHsin. OnpeaeneHne coctaBa METOAOM ra3oBON XPO-
MaTorpadoum ¢ oueHKon HeonpeageneHHocTU. Hacte 5. OnpegeneHue asoTta, gMoKcuga yrnepoga v yrnesoaopo-
nos C1-C5 n Co+ B nabopartopui 1 Npu HenpepbIBHOM KOHTPOJE € UCNOS1b30BaHKUEM TPEX KOJTOHOK

[OCT 31371.6—2008 (MCO 6974-6:2002) a3 npupoaHsin. OnpeaeneHne coctaBa METOAOM ra3oBON XPO-
MaTorpadouu ¢ oLeHKoW HeonpeaeneHHocTU. HacTb 6. OnpeaeneHue Bogopoaa, refinsd, Kuenopona, asora, ANOoK-
cvaa yrnepoga n yrnesoagopogo C1-C8 ¢ ncnonb3oBaHMEM TpexX KanunspHbIX KONTOHOK

[OCT 31371.7—2008 a3 npupoaHbin. OnpegeneHne cocTaBa METOAOM ra3oBOU XpoMaTorpadgum ¢ oLeH-
KOW HeonpeaeneHHocTn. Hactb 7. MeToguka BbINoSIHEHUST MUSMEePEHUIA MOMAPHOW J0NU KOMMOHEHTOR

[TpumeyaHwune—lpu NONb30BAHUMN HACTOSALWMM CTAaHOAPTOM LenecoodbpasHO NPOBEPUTL AENCTBUE CCbINMOM-
HbIX CTaHAAPTOB B MHADOPMALMOHHON CUCTEME ODLWLEro Nonb3oBaHns — Ha odhuumanbHoOM cante PeagepanbHOro areHT-
CTBAa MO TEXHUYECKOMY PEryrnmpoBaHnio N MeTPoNorum B cetm VIHTepHET nnu no eXxerogHo nigaBaemMomy MHPoOpmMalnoH-
HOMY yKasartento «HaunoHanbHble CTaH4aPTbI», KOTOPLI ONyOBNUMKOBAH MO COCTOSIHMIO HA 1 SIHBaAPSl TEKYLLErO roga, u no
COOTBETCTBYIOLWUNM EXEMECHAYHO N3JABAEMbIM MHPOPMALMOHHBIM yKa3aTensm, onyobnmkoBaHHbIM B TEKYLWEM roay. Ecnu
CCbIMTOYHbIA CTaHAAaPT 3aMeHEH (U3MEHEH), TO NPU NONb30BAHUM HACTOSILLMM CTaHOAPTOM crneayeT PyKOBOACTBOBATLCS
3aMEHSAIWNM (M3MEHEHHBIM) CTAHAAPTOM. ECNK CCbINOYHBIM CTAaHAAPT OTMEHEH Oe3 3aMeHbl, TO MNONOXEHUE, B KOTO-
POM daHa CCblfIKa Ha HEro, NPUMEHSIETCHA B YaCcTU, HE 3aTparvBatoLlLEN 3TY CCbISIKY.

3 TepMuUHbI U onpepeneHus

B HacTosLwweM cTaHaapTe npumMmeHeHbl TepMUuHbl o [OCT 15528, [1] 1 [2], a Takke cnegyolne TepMUHbI C
COOTBETCTBYOLLMMU onpegeneHUAMU:

3.1 CpeacTrBa UsMepeHUA

3.1.1 cyeTuUUK rasa: TexHu4deckoe cpeacTBo, NpeaHasHavYeHHoe AN U3MepeHUs, peructpaLlmnm n otobpa-
XeHns (MHanKaummn) obbema raza npu paboumx ycrnoBusix, npoxodsailero B TpybonpoBoae yepes ceveHne, nep-
NneHANKYNApHoOe HanpaBleHWo NoTOoKa.

3.1.2 pacxogomep rasa: TexHudeckoe cpeacTBO, NpeAHasHadeHHoe Ansg U3MepeHus, permctpanum
oTobpaxkeHus (MHOMKaLMK) 0O beMHOro pacxoaa rasa npu pabo4mnx ycrioBusx.

[TpumedyaHwmne— BoixogHon curHan (aHanoroBbi W/mnn 4acToTHbIN) pacxogomepa rasa onpeaensercs
0OBbEMHBIM pacxogom rasa npu paboumx ycrnosusax. Ansa onpegenenmns odbbema rasa Heobxoammo NPou3BeCTU UHTEMPU-
pPOBaHME NO BPEMEHW BbIXOAHOMO curHana.

3.1.3 pacxogomep-cHeTHUK (cHeTUUK-pacxoaomep) rasa: TexHudeckoe cpeacTBO, BbiNonHsawoLee pyHK-
LMK cHeTYMKa U pacxogomepa.

3.1.4 cpeacTBO U3MepeHUn obbema U pacxoga rasa: TexHndeckoe cpeacTBO, NpeaHasHadyeHHoe AN
M3MepeHust, perncTpaumm n otobpaxkeHns (MHAMKaLMN) obbema nnm obbemHoro pacxoga nnv obbema 1 06BEMHO-
ro pacxoga rasa npu padboumnx ycrnoBusx.

[TpumeyaHune—B HacTosawem ctTaHgapTe TEPMUH «CPeaCcTBO M3MEPEHNN 0DbemMa N pacxoga rasa» UCnonb-
30BaH Ansi 06o0bweHns TepMuMHOB, NnpuBegeHHbix B 3.1.1—3.1.3.

3.1.5

n3MepuTenbHbIA NpeobpasoBaTenb: TexHUYeckoe cpeacTBO C HOPMUPOBAHHBIMU METPOJTIOMMYECKUMMA
XapakTepucTukamn, cnyxatlee ansa npeodbpasoBaHNa N3MepseMor BENNYNHBI B APYTYH BENUYUHY UMM U3MEPU-
TenbHbIA curHan, yaobHbln ans obpaboTky, XxpaHeHUs, aanbHenwmnx npeobpasoBaHUii, UHANKALMN UMK Nepe-

aadu.
[PMI" 29—99 [1], nogpa3gen 6.17]
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3.1.0

nepBUYHBLINA U3MepUTenbHbIN Npeobpa3oBaTtenb: M3aMepuTenbHbIA NpecbpaszoBaTenb, Ha KOTOPbLIN He-
nocpeacTBEHHO BO3AeNCTBYET namepsaemMas omnsndeckas BenndnHa, 1. e. Nepsbil npeobpasoBaTenb B U3Mepu-
TenbHOW Luenu nameputensHoro nprnbopa (yCTaHOBKKW, CUCTEMBI).

[PMI" 29—99 [1], noapasaen 6.18]

3.1.7 ocHOBHbIe cpeacTBa UsMmepeHun: Cpeactea U3amMepeHuii obbema 1 pacxoga rasa, a Takke cpea-
CTBa M3MepeHUn Tennmomn3NYecKnX XapakTepuUcTuK N dn3nKo-XMMUYECKNX MapamMeTpoB rasa, UCnosib3yemMblX A
KOPPEKTUPOBKN NMOoKasaHWi cpeacTB M3aMepeHuii obbemMa 1 pacxoga rasa n npmseaeHns odbeMHoro pacxoia u
obbema rasza K ctaHgapTHBIM YCITOBUSIM.

[TpumeyvyaHne— K OCHOBHbIM CpeilcCTBAM U3MEPEHUN OTHOCHTCHA, HaNMpuMep, CYETYNK rasa, cpeacrtBa
N3MEPEHUN JaBlieHUdA, TEMNEpPATYPLIl, NIOTHOCTU U KOMMOHEHTHOrO cocTtaBa rasa.

3.1.8 gononHuTenbHbIE cpeacTBa UsMepeHUn: CpeacTBa U3MepeHU, NnpeaHasHavYeHHble OJ151 KOHTPO-
nsa paboTocnocobHOCTY CpeacTB N3MepeHnin ocbbemMa 1 pacxoaa rasa, AoNoSHUTENBHLIX YCTPOWUCTB U BbINONHEHUS
TpeboBaHUN K YCITOBUSAM U3MEPEHNIA,

[Tpnmedyanune— K agononHUTENbHbLIM CPeACTBAM N3MEPEHUN OTHOCHATCH, HANMpUMep, cpeacTtsa U3MepPeHUN
nepenaga gaereHnst Ha OUbTpax, CHETHUKE, YCTPOUCTBE MOArOTOBKN MOTOKA.

3.2 BcnomoraTtenbHble U AONONHUTEeNbHbIE YCTPOWCTBA

3.2.1 BcnomMmorarenbHble YCTPOUCTBA: TexHUYecKe yCTpOoNCTBa, CoeMHEHHbIe CO cpeacTBaMu namepe-
HUA U ycTpoKrcTBaMK obpaboTKn pe3ynsTaToB M3MEPEHU, npegHasHayYeHHble AN BbINONTHEHUS KOHKPETHBLIX
bYHKLMIA, HenocpeacTBEHHO OTHOCALLMXCA K NpeocbpasoBaHnto, nepegade U oTobpaykeHNto pesynsraToB M3Me-
DEHWIA.

[TpnmevaHuns

1 K BCcnomorarenbHbIM YCTPOUCTBAM OTHOCSATCH, HANPUMEP, YCTPOUCTBA NOBTOPHOW MHAWMKALWMKW, YCTPOUCTBA MNeva-
TN, NAMATU, NIMHUX CBSA3W, aJanTepbl U MEXCETEBbIE aganTepsbl.

2 BecrnomoraTtenbHble YCTPOUCTBA MOINYT ObITb MHTENPUPOBAHbLI UM BXOAUTb B COCTAB OCHOBHbIX CPEACTB U3Mepe-
HUA NMMbBO cpeacTB 0bpaboTKM pe3ynbTaToB U3MEPEHUN.

3.2.2

NOoKa3biBalkOllee yCTPOﬁCTBO cpencrtiBa M3Mep9HMﬁ: COBOI{yI'IHOCTI:: SJNEMEHTOB CpeCTBa N3MEpPE-
HW, KOTOPbIE obecneyunBaroT BN3YallbHOE BOCIPUATHUE 3Ha4YeHUI I/I3Mep$:IEMOI7| BEJTMYUHBLI UM CBA3AHHBLIX C HEW
BEJINHANH.

[PMI" 29—99 [1], noapa3gen 6.29]

3.2.3 pononHuTenbHble ycTponcTBa: ObopyaoBaHue 1 yCTPOWCTBA, NpegHa3Ha4YeHHble A1 NoAroTOBKN
noToka 1 cpeapbl n obecnevmBaroLLne Heobxoanmble yCnoBust NpoBeaeHUs U3MepPEeHU.

[TpnmeyaHne—K gononHUTENbHbIM YCTPOUCTBAM OTHOCATCSH, HANpPUMeEpP, PUnsTpbl, YCTPOUCTBA NOArOTOBKW
NnoToka, bannacHble NMUHUKN, N3MEPUTENBHbLIE TPYDONPOBOAbLI, 3a4BUXKN, PENYNATOPLI AABINEHUS.

3.2.4 yCcTPOMUCTBO NOATrOTOBKW NOTOKA: TexHNYecKkoe YCTPOMCTBO, MO3BOMAOLEE YCTPAHUTb 3aKPYTKY
MoToKa M YMeHbLLUTL AedopMaLmio 3Mopbl CKOPOCTEN NOTOKa rasa.

3.2.5 cTpyeBbINPSAMUTENDL: TEXHUYECKOE YCTPOMUCTBO, NO3BONAKLLEE YCTPaHUTh 3aKpyTKY NOTOKA rasa.

3.2.6 ycTpPOUCTBO AN OMUCTKM rasa: TexHn4yeckoe yCTpPoONCTBO, NpegHasHaveHHoe ANs 3aluThl CpeacTB
M3MEpPEeHWN, yCTaHOBEHHbIX Ha TpybonpoBoae, OT KanefbHOM XXNOKOCTN, CMOMUCTLIX BELLECTB, a Takke OT Nblu,
necka, MeTannyeckom okannHbl, p>kaBulHbI U APYrMX TBepAbIX YacTuUL, coaepXallnxca B NoToKe rasa.

3.2.7 3aluMTHas ceTKa (pelweTka): [nockaa unm KoHuW4yeckas ceTka, yctaHaBnMBaemMasi BDEMEHHO UK
MOCTOSAHHO B MOTOK rasa nepej cpeAcTBOM M3MepeHin obbema 1 pacxoaa rasa ans ero 3awmTbl OT MHOPOAHbLIX
Ten, KoTopble MOryT NPUCYTCTBOBATL B ra30BOM MNOTOKE.

3.3 CpencTBa 006paboOTKN pe3ynbLTaToB U3MepeHUn

3.3.1 KoppekTop: CpeacTBO N3MEPUTENTbHOW TEXHUKN, KOTOPOE NpeobpasoBbiBAET BbIXOAHbIE CUTHAIbI
cyeTyMKa rasa, MamMepuTenbHbIX NpeobpasoBarenen TemnepaTypbl W/MNU gaBneHua 1 BbluMcnsaeT obbem rasa,
NnpUBeAEHHbIN K cTaHgapTHLIM YCITOBUSIM.

[TpumeyaHune— [na kKoppekropa obbema raza HOpMUPYIOT NMpeaens! 4OMNYyCKaeMoW NMorpeLwHocTn npeobpa-
30BaHUS BXOJHbIX CUTHAMNOB U MOMPELHOCTb BbIYUCTTEHUMN.
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3.3.2 BbIMUCTIUTEND! CpEﬂ,CTBO M3MepI/ITEJ'II:>HOI2 TEXHUKK, KOTOPOE ﬂp906p83OBbIBHET BblXOOHbIE CUTHATlbI
cpeancrtiB I/I3Mep8HI/II2 obbema U PaCXodd 'da3a, USMEPUTETTbHbLIX ﬂp806pa3OBaT6ﬂ6ﬁ NapaMeTPOB MNOTOKa U Cpedbl U
BblYMCNSAET 0ObeM U PACXO I'a34a, NpmBeAeHHblE K CTAHAAPTHBLIM YCITOBUAM.

[TpumeyaHune— [Ana BbluMCNNTENSA HOPMUPYIOT Npeaen JonyckaeMoWn MorpewHocTn npeobpasoBaHns
BXOAHbIX CUTHANOB W MOrNPEeLUHOCTb BbIMYUCIEHUMN.

3.3.3 M3MepMT9ﬂbHO-BbI‘-IMCHMTEHbeIﬁ KOMMNNEeKcC. CDyHI{LI,I/IOHElJ'IbHO OG'I::EJJ,I/IHEHHEIFI COBOKYINMHOCTDb
cpedciB U3MEPUTEIT bHOW TEXHUKHA, KOTOPa4 npeoSpa3yeT BbIXOQHOW CUrHan cpeldctBa I/I3Mep6HI/II2 obbema 1 Pac-
X04da ra3a hnpw p860‘-II/IX YCIOBUAX, USMEPHAET BCE UM HEKOTOPLbIE HEOGXOLI,I/IMI:IB NapaMeTpbl NOoTOKa N Cpebl U
BblYUCISIET 0OBEM U PaCXo rada, rnpmBeaeHHbIC K CTaHAAPTHBIM YCITOBUAM.

3.4 NNapamMeTpbl NOoTOKa U cpeabl

3.4.1 o6beMHbIU pacxos rasa, npuBegeHHbIA K cTaHAapTHbIM yenoBuaM: ObbeMHbIW pacxoq rasa,
onpeaeneHHbIA NyTeM rnepecyeTa cbbema raza npu padboumx yCnoBusiX, NPOoTEKAOLLEro Yepes nepBUYHbLIN Npeob-
pasoBaTenb B eAVWHULY BpeMeHW, K cTaHAapTHLIM YCITOBUAM.

3.4.2 napamMmeTpbl COCTOAHAUA Naza. Benn4ynHsl, XdPaKTePpma3avyrolne COCTOAHNE Na3a.

[TpumedyaHNne— B HacTosAAleM cTaHgapTe B Ka4YecTBe napamMeTpoB COCTOSIHMSA rasa NPUHATbI JaBreHne U
TemnepaTtypa rasa.

3.4.3 Tennodnsnveckue xapakrepucTUKU rasa: BenunumHel, xapaktepusyoLime Tennogpunanyeckmne CBoi-
cTBa rasa.

[TpnmedyaH un e — B HacTosdAWEM CTaHOApPTE B Ka4veCTBE TENNOPUINYECKNX XapaKTEPUCTUK rasa npuHATHI
NTIOTHOCTb MpU pabounx yCrioBusix, BA3KOCTb, PaKTOP U KOSMPPULNEHT CHUMAEMOCTMN.

3.4.4 hbnanko-xuMulvecKkue napameTpbl rasa: BennduHel, Xxapakrepusytowine onsnko-XxmMmmiecke CBON-
CTBa rasa, NpyMMeHsieMble 4S5 pacyeTa TEMNTIOPUINYECKUX XapaKTEePUCTUK rasa.

[TpunmeyaHune— B HacTosiem cTaHgapTe B KAYeCTBE DU3NKO-XMMUNHYECKMX NapaMeTPOB ra3a NpuUHATHI COCTaB
rasda u NNOTHOCTb ra3a NPy CTaHAAPTHbIX YCNOBUSIX.

3.4.5 ycnoBHO-NOCTOAHHAaA BenU4YnHa: [lapamMeTp cocTodaHus rasa, Unn onusanko-XxMMmmyeckmui napameTp,
MNn Tennoguanyeckasl xapakrepuctuka, 3Ha4yeHne KoToporo (KoTopoW) Npu pacyeTax obbema rasza npMHMMaoT B
KayecTBe NMOCTOSIHHOW BeNMYUHBLI HA onpeaeneHHbIN nepuoa BpeMeHU (Hanpumep, Yac, CyTkU, Mecsal U T. 4.).

3.4.6 cTaTu4yeckoe gaBrneHue rasa: AbcontoTHOe AaBNeHNEe ABUMXKYLLEroCs rasa, KoTopoe MoXeT ObITb
M3MepEeHO NnocpeacTBOM NOAKIHOYEHUS cpeCTBa U3MEPEHUIA K OTBEPCTUIO 4S8 0TObopa AaBeHUS.

3.4.7 nepenaa AaBneHuA: Pa3HOCTL MexXxay 3Ha4YeHUAMU cTaTUYEeCcKoro gasneHua rasa, UsSMepeHHoro B
OBYX TOUYKaxX NOTOKA.

3.4.8 noTepa AaBneHUA rasa: Hactb ctaTU4ecKoro aaBneHusd, naylulaa Ha npeoaosieHne cun ruapasnm-
YeCKOro COnpoTUBIIEHNUS.

3.4.9 pabouune ycnoBsua: [laBneHne 1 temnepartypa rasa, npm KOTOpbIX BINMOMHAOT U3MEPEHUE ero pacxo-
aa nunm obbema.

3.4.10 ctaHAapTHble ycnoBua: AbcosntoTHoe aasneHune rasa 0,101325 Mla, tTemnepatypa raza 20 °C
(293,15 K).

3.4.11 KpUTUYECKNUN peXXNM TedeHUd rasa: Pexxum, npr KOTOPOM CKOPOCTb rasa paBHa WU NpeBbILLAET
MECTHYIO CKOPOCTb 3BYKa B rase.

3.4.12 yncno PenHonbaca: OTHOLLEHWE CUMbl MHEPLIMK K CUNe BA3KOCTU NMOTOKA, pacCYUTLIBAEMOE MO

cdhopmyne:

Re - WOP _ 49m _ 4GP _ 4G,P
il D muD muD ’

(3.1)

e W — CKOpOCTb NoToKa rasa, M/c;

D — BHYTPeHHUI AnamMeTp ceueHnst UaMmepuTensHoro Tpybonposoaa, M;

0, P — MIOTHOCTb rasa Npu pabouunx 1 cTaHaapTHLIX YCIOBUSIX COOTBETCTBEHHO, KI/M®;

d,, — MaccoBbI pacxoa, Kr/c;

g, — 06beMHbIN pacxoq rasa, npuBedeHHbI K cTaHAapTHLIM YCIIOBUSAM, MY/C;

g, — 06BbEMHbIN pacxoq rasa npu pabounx ycrnoBusix, M°/c;

L — AMHaMK4YecKasi BA3KOCTL rasa, Ma - c.

3.4.13 drakTop cxumaemocTu: OTHOLWEHNEe pakTMdecKkoro (peanbHoro) obbema nNpPon3BoNbLHON Macchl

rasa npu KOHKPeTHOM JaBneHun U TemnepaTtype K 06 bemMy TOro Ke caMoro rasa, HaxodsLLerocs npu Takux xe
YCITOBUSAX, pACCYNTAHHOIO Tak, Kak ecnu bbl OH NOAYMNHSNCSA 3aKOHY NoBeeHWs naeanbHOro rasa.

4
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3.4.14 kKoadpbununeHT cxxumaeMocTu: KoadpPULUMEHT, paBHbIM OTHOLLEHUIO pakTopa CXXUMaAeMOCTU NpU
pabo4nX YCNOBUSIX K 3HAYEHUIO haKTopa CKUMAEeMOCTU, paCCHUTAHHOTO NPU CTaHAAPTHLIX YCNOBUSIX.

3.4.15 HedTAHOM TOBaApPHbLIN ra3: a3, NonyyYeHHbIN B pedynsraTe NOAroToBKKM ¢BOOOAHOrO HETAHOIo
raza go TpeboBaHU TOMNMUBHOIO ra3a M AN cgadvn B rasoTpaHCNOPTHYHO CUCTEMY, UMK ra3, NOJSIyYeHHbIW U3
CBODOAHOro HETAHOIO rasa B pesynbraTe ero nepepaboTKu.

3.5 UameputenbHbIn TpybonpoBoa

3.5.1 usmepuTtenbHbIN TpybonpoBoa: YyacTok TpybonpoBoaa, rpaHuLbl 1 reoMeTpuyecKke napamMmeTpsl
KOTOPOro, a Takke pasMelleHne Ha HeM CpeacTB N3MEPEHUNN U MECTHbLIX COMPOTUBIEHNIA HOPMUPYHOTCS HACTOS-
MM CTaHAAPTOM U/ NN HOpMaTUBHbIMUW OKYMEHTaMU Ha KOHKPEeTHbIe cpecTBa n3MepeHuin obbema 1 pacxoga
rasa.

3.5.2 MecTHoe conpoTtuBneHune: PUTKHT, 3anopHas apmartypa, dUNLTP U Apyrie aneMeHTbl UaMepUTenb-
Horo TpybonpoBoaa, NCKaXKatoLLe KNHEMaTUYECKYHO CTPYKTYPY NOTOKa rasa.

3.5.3 yetyn: CmeLLeHne BHYTPEHHUX MOBEPXHOCTEN CEKLNI N3MepuUTenbHOro Tpybonposoaa U/mnm nepBuy-
Horo npeobpasoBaTens pacxoda n obbema raza B MecTe UX coeguHeHus, obycnoBneHHoe CMELLeHUEM UX OCel
N/MNn pasnuumem 3Ha4eHn X BHYTPEHHNX ANaMeTPoB U/UNN OTKITOHEHWEM OT KPYTrnoCT UX BHYTPEHHUX ceYe-
HU.

3.6 Y3en namepeHunu

y3en uamepeHun o6bLemMHoro pacxoga u obsema rasa (ysen mamepeHuin): CoBOKYNHOCTb CPeacTR
n3MepeHUin 1 0bpaboTKM pelynbTaToB M3MEPEHWNIA, UBMEPUTENLHBLIX TPYDBONPOBOAOR, BCMOMOraTenbHbIX 1 A0MOor-
HUTENbHBIX YCTPOWCTB, KOTOPbIE NpeaHasHauYeHbl NS U3MepeHnst, perucTpaLmm peaynsraTtoB U3MepeHnii 1 pacye-
TOB 0Obema rasa, Nnp1MBeAeHHOro K cTaHAapTHLIM YCITOBUAM.

3.7 MNorpewHocTbL U HeonpeaeneHHOCThb
3.7.1

NOrpelwHoOCTb NSMEepPEeHNAL. PesyanaT N3IMEPEHUNHA (M3Mep8HH08 3Ha4YeHWne BEJ'II/I‘-II/IHI::I) MNHYC ONOCPHOE
3Ha4eHWe BeJ1IM4HNHbl.

PMI" 91—2009 [2], noapasnen 4.1]

[ PMNMEe4YaHWNE — OﬂOprIM 3HAYEHUEM BENMUYUHBI MOXET DbiTb UCTUHHOE 3HAYEHUE HSMEDHEMOﬁ BEJ1INYWNHDbI,

B TAKOM Cliyyqae OHO HEMN3BECTHO, UITN MNPUNnncaHHoe (CTaHﬂapTHSOBaHHOE) 3Ha4vYeHWe BEJINHUNHbLI, B TAKOM Cl1ydHae OHO
N3BECTHO.

3.7.2

CTaOUNBLHOCTL cpencrtBea I/I3Mep9HI/II7I: Ka4vecTBeHHas XdPaKTEePUCTUKA CPELNCTBA |/|3lmepeH|/||71, OTPaAXalo-
LaAd HEM3IMEHHOCTb BO BPEMEHU €0 METPOJIOTNHECKUX XaPaKTEPUNCTHUK.

[PMI" 29—99 [1], noapasgen 10.12]

3.7.3 KpyBas norpewHocTU: 3aBNCMMOCTb MOrPELLIHOCTN N3MEPEHUI OT 3HAYEHUI U3MEePAEeMO BENNYun-
Hbl, NpeacTaBneHHas B Buae Tabnuubl N pyHKLUK.

3.7.4 cTaHgapTHasa HeonpeAaeneHHOCTb: HeonpeaeneHHOCTb pesynbraTta U3MepeHUs, BblipaXeHHas B
Buae cpegHero keagpatudeckoro oTknoHeHuda (CKO).

[PMI" 43—2001 [3], noapa3gen 3.1]

3.7.5 oOTHOCUTeNnbLHasA CTaHOapPTHaA HeonpeaeneHHoOCTb. OTHoLLeHKne CTaHﬂ,apTHOﬁ HeolnpeaesieHRHoC-
TN K 3HA4YEHWKO OLUEHKHA I/I3Mep$:IEMOI7| BEJINYNHDI (pe3yanaTy N3MEepPEHNA TN CpedHEMY apI/ICbMETI/I‘-IECI{OMy pPe-
3yJ1bTaTOB I/I3M8p9HMI7I), BblpdXXEHHOE B MNPOUEHTAX.

3.7.0

CYMMapHad CTaHOApPTHAA HeornpeaeneHHoOCTb. CTaHﬂ,apTHaﬂ HEONPpeAeeHHOCTb PE3yllbTdTad M3MEpPE-
HUWN, NOJIYHEHHOI O HEPE3 3HAYEHNA APYIUX BEJTINMHUH, PABHAA NOJ1IOKUTETIBHOMY KBAAPaATHOMY KOPHHO CYMMDbI
YJ1EHOB, NPUHYEM HITEHDBI ABJTAKOTCHA ANCNEPCUNAMAU NITUA KOBAPUALMAMI STUX APYIUX BEJTUYHAH, B3BELLIEHHBIMIA B
COOTBETCTBUN C TEM, KaK pe3yJibTaTt MsmepeHMﬁ N3MEHHAETCAH INpHN MAMEHEHNIN 3TUX BEJTTNYHAH.

[PMI" 43—2001 [3], noapa3gen 3.1]

3.7.7 oTHOCUTeNnbHanA CYMMadpHaAd CTaHAApPTHaAd HeonpeaeneHHoOCTb. OTHOLLEeHNe cymmapHoﬁ CTaH-
ﬂ,apTHOVI HEONPEANCJIEHHOCTI pe3yiibTdTd N3MEPEHUA K S3HAHEHINHO OLLEHKW I/I3Mep$:IEMOI2 BEJTMHNHDI (pesyanaTy
N3IMEPEHWNA NTTN CPEOHEMY apmcbmemqecmlvly PE3VYI1bTAaTOB I/I3IVI6|I)8HI/IIZ), BblPpd>XEHHOE B NPOUEHTAX.
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3.7.8

pacClnpeHHaA HeolnpeaeneHHOCTD. Benn4nHa, onpeacendarllad NHTEPBall BOKPYI Pe3yilibrdTa U3MeE-
DEHMﬁ, B Mpegejiax KoToporo, Kdk MOXHO OXKNAadTb, HAXOOWUTCH bonbllasg 4YacTb paclripegesieHnd 3Ha4YeHuu,
KOTOpPblE C A40CTATOHYHBIM OCHOBaAHWEM MOTJ1A ObITb NPUTNMNCAHbI Msmepﬂemoﬁ BEJINMHNHE.

[PMI" 43—2001 [3], noapasgen 3.1]

3.7.9 oTHOocUTenbHaA pacluMpeHHasa HeonpeaeneHHocTh: OTHOLEHWE paclUMPEHHOW HeornpeaeneH-
HOCTU K 3HAYEeHWI0 OLIEHKN U3MepSAeMol BeNnYKnHbI (pe3ynsTaTy U3MepeHns Unn cpegHemy apupmeTnyeckomy
pe3ynsTaToOB U3MEPEHUI), BbIpaXKeHHOE B NPOLIeHTaXx.

3.7.10 ypoBeHb TOMHOCTU naMmepeHui: NprnaHak, obosHa4vaoL i ypoBeHb KayecTBa M3MepeHnii o6 bem-
HOro pacxoga 1 obbema rasa, NpUBeAeHHbIX K cCTaHAAPTHBIM YCITOBUAM, BblpaXkaeMblM OTHOCUTENbHOW pacLL k-
DEHHOW HeonpeaeneHHOCTLIO pe3ynbrata U3MepeHnia.

[Tpnmedvyadnune— TepMnH BBeaeH B uensax gunhodepeHunaumm tpedboBaHMn JaHHOW METOAUKU U3MEPEHUWN B
3aBUCUMOCTN OT HEODBXOOMMOW TOYHOCTU pe3yrnbrara U3MEPEHUN.

3.8 KoHTponb cobnoaeHnsa TpedboBaHnm

NnpoBepKa peann3aulini mMmetoamkKm M3Mep9HI/II7I: YcTaHoBNeHUe HRRPpUAN4EeCKNM JTIMLOM W MHOWUBWUAY-
dJ1IbHbIM MNMpearnpuHMMaresiem, akkpednT1oBaHHbIMA B YCTAHOBJ1EHHOM MNOPAAKE Ha aTTeCTalio METOCAUK ('VIETOJJ,OB)
I/IBMEDEHI/M, OTHOCHALUNXCA K ccbepe rOCyAdapCTrBEHHOIO PETYJINPOBAHWUA obecneveHns SONHCTBA I/I3IVIE|I)9HI/II2, CO-
OTBETCTBUA pealin3alliii METOONKA M3Mep8HI/II7I TDESOBHHI/IFIIVI HaAaCTOALLEro CTaHAdapTa.

4 O603Ha4YeHns1 N cCoKpalleHns

4.1 YcnoBHblIe 0603HaAYeHUsA
OCHOBHBbIE YCIIOBHbIE 0603HA4YeHUS, NPUMEHSIEMbIE B HACTOSALLEM CTaHAapTe, NpuBeaeHsb! B Tabnuue 1.

Tabnnua 1 — YcnoBHble 0003HAYEeHUA BENMUYUH

ObBo3HaveHue HanmeHoBaHUe BENUYUHLI EavHnua BenuyuvHbl

D BHYTPEHHUN gnameTp CevYeHns namepuTenbHoro TpybonpoBoaa M M
DN YCNOBHbIM BHYTPEHHUW AnameTp (YCIOBHLIN Npoxoa) MM

K KOs®PULUNEHT CHXUMAEMOCTU rasa 1
Knp KoathdunumneHTt npeobpaszoBaHus cHeT4HMKa nmn/m3

M MonsipHass macca rasa KI/KMOIb

n Lncno nHtepBanoB AUCKpeTU3aumm 3a BpPeMs U3MEePEHUN 1

o, ADCOMITHOE AaBneHune rasa Ml 1a

P, ATmocepHoe aaBreHne Ml 1a

o N3b6biITOUHOE paeBneHwe rasa Mrlla

o CraHgapTtHoe aasrneHune, pasHoe 0,101325 Mlla Ml 1a

9. Ob6beMHbIN pacxod rasa, NPUBEAEHHbIN K CTAHAAPTHLIM YCIOBUAM M3/c

Qp, MaccoBbiM pacxoq rasa Kr/c

q. Ob6beMHbIM pacxon raza npu pabounx ycrnoBusix M3/cC

R YHuBepcanbHasa razoBasi noctossHHas: R = 8,31451 kx/(kmonb - K)
Re “ncno PenHonbaca 1

t Temneparypa rasa °C

T TepmognHamundeckasa (abconotHas) Temnepatypa raza. T = 273,15 + ¢ K

T CtaHgaptHasa temnepartypa, paBHasa 293,15 K K




[IpoOomkerue mabnuubsi 1
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Obo3HavyeHue HanmeHoBaHWe BE&NUYUHDI EavHnua BennuynHbl
CocraBnsitowass OTHOCUTENBHOW CTAHOAPTHOW HeonpeaerneHHOCTU U3Me- %
0 peHun 0OBLEMHOINO pacxoga n obbema rasa, NnpuBeaeHHbIX K CTaH4apT-
: HbIM YCNOBUAM, O0DYCNOBNEHHAA anroputMoM BbIMUCNEHUN N €0 MNpo-
rpaMmMHON peanunsaunen
0’ OTHOCUTENbHAasA cTaHgapTHas HeonpeaeneHHOCTb N3MEPUTENbHOBBIYNC- %
NBK
NMUTENBbHOroO KOMIMNeKca
U OTHOCUTENbHAA CTaHOapTHAA HeonpeaeneHHOCTb onpeaeneHnss Koam- %
PULUNEHTA CHUMAEMOCTI
u;:, OTHOCUTENbHAaA cTaHgapTHass HeonpeaeneHHOCTb uaMmepeHnn abcontoT- %
HOro JaBneHus rasa
Tl OTHOCKUTENbHAA cTaHAapTHasA HeonpeaerneHHOCTb U3MEPEHUN O0DBEM- %
v HOro pacxoga rasa npu padbo4vmx ycrnoBusix
us OTHOCUTENnbHAasA cTaHAapTHAasA HeonpeaeneHHOCTb U3AMEPEHNN TEMMEpPa- %
Typbl rasa
u;{a OTHOCUTENBbHAA CTaHOapTHas HeonpeaeneHHOCTb onpeaerneHnst Mornsp- %
HOW OO0NnWn a3oTa
0y’ OTHOCUTENBbHAA CTaHgapTHas HeonpeaeneHHOCTb onpeaerneHnst Mornsp- %
Xj - .
" HOW OONnW (-0 KOMIMOHEHTA rasa
u’, OTHOCUTENBbHAA CTaHOapTHas HeonpeaeneHHOCTb onpeaerneHnst Mornsp- %
y HOW OOV auokcmaa yrnepoaa
f OTHOCUTENnbHasA cTaHAapTHAasA HeEoONpPeaeneHHOCTb onpeaeneHnss PakTo- %
Uz pa CXMMaeMOoCTH rasa npu pabounx ycrnoBusix
| OTHOCUTErNnbHasA cTaHAapTHAs HeEoONpPeaeneHHOCTb onpeaeneHns PakTo- %
‘¢ pa CKMMaemMoCTn rasa npu CTaHgapTHLIX YCNOBUSAX
0 OTHOCUTENbHAA CcTaHgapTHas HeonpeaeneHHOCTb N3MEPEHUN MITOTHOC- %
P TV rasa npv paboumx yCcrioBusx
0 OTHOCUTENbHAA CcTaHgapTHas1 HeonpeaeneHHOCTb U3MEPEHUN UMK Pac- %
Pe 4yeTa NNoOTHOCTU raza npwv CTaHO4APTHLIX YCNOBUSX
T OTHOCUTENbHASA pacluMpeHHas HeonpeaeneHHOCTb (Npu Ko3duuneHTe %
4 oxBara 2) BENUYUHbl Y
V O6beM rasa npu paboumnx ycrnoBusix M3
w CKOpOCTb MOTOKA rasa M/C
Ve Ob6bem rasa, npMBegeHHbIN K CTAHAAPTHLIM YCNOBUAM M
X; MonsipHass gonst i-ro KOMMoOHeHTAa rasa 1
Xg MonspHasa gonsa asorta B rase 1
Xy MonapHasa gons guokcuga yrnepoga B rase 1

Tiobon KOHTpONMMPyeMbIN NapamMmeTp

EanHnua BennyuHsl
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OxkornyaHue mabnuubi 1

OBo3HavYeHue HaunmeHoBaHUe BEeNUYUHLI EavHnua BenuyuvHbl
4 PakTop CXXMMAEMOCTU rasa npu pabo4vmx ycnoBusIX 1
Z. PakTop CKMMAeEMOCTH rasa npu CTaHgapTHbIX YCITOBUSAX 1
Ol eMrnepaTypHbin KO3PUUNEHT JIMHENHOIO paclnpeHus martepuana °C1
Sy OTHOCUTENBbHASA MNOrPEeLUHOCTb N3MEPEHNN BENUYNHbI Y %
AV [TpupaweHne obbema rasa 3a i-u MHTepBan BpeMEHU OCpeaHEeHns napa- e

METPOB rasa
Ay ABCONOTHAA NOrPELWHOCTb BENUYUHBI Y EavHuua BEnMYnHLI
AT MIHTepBan guckpetusauunm C
AT; -1 MHTEpBan AUCKpeTu3sauunn C
A® [ToTepn paBneHus [1a
v [IlnHaMmmnyeckasa BA3KOCTb rasa [la - ¢
Y [TpyBegeHHass NOrpeLHoOCTb %
g Koath®muuneHT rmapaBnnyeckoro conpoTUBNeEHUs 1
B OTHOCUTENBHBLIN KOIMPMPUUNEHT HYBCTBUTENBHOCTU KOIMPULMNEHTA CXKU- 1
p MaeMOCTH ra3da K U3MEHEHWID [JaBlEeHUs rasa
S OTHOCUTENBHBLIN KO3IMPMPUUNEHT HYBCTBUTENBHOCTU KO3IMPULUMNEHTA CXKU- 1
T MaeMOCTU rasa K M3MEHEHUIO TeMrneparTypbl rasa
9 OTHOCUTENBHBIN KOIPPUUNEHT YYBCTBUTENBHOCTN (PaKTopa CXUMaeMOC- 1
P TV rasa npu padboumx ycrioBusiX K USMEHEHNIO [OABMEHUA rasa
ﬁZT OTHOCUTENBHBIN KOIPPUUNEHT YYBCTBUTENBHOCTN (PaKTopa CXUMaeMOC- 1
TV rasa npu paboumx ycnoBusiX K USMEHEHUIO TEMNEPATYPLI rasa
P [TNOTHOCTL rasa npu pabounx ycnoBusixX Kr/m>
Pc [1InoTHOCTE rasa npwn ctaHgapTHLIX YCITOBUSAX Kr/m>3
T Bpems C

[ PnMe4yYaHWE — OcTanbHble 0603HAYEHUS VKa3aHbl HEMNOCPEACTBEHHO B TEKCTE.

NHaekcbl, BxoasLme B yCroBHble 0603Ha4YeHns BenndnH, obo3HavaroT cneaytoLlee:

B — BEPXHWW npeaen N3MepeHu;

H — HWXHWUW Npeaen NaMepeHni;

max — HanbonbLluee 3HavYeHne BeNINYNHbI;

MiN — HAUMEeHbLUee 3HaYEeHUe BeNMUYNHbBI;

M — YCNOBHO-MOCTOAHHASA BeJTMYMNHA;

«—» (3HaK Hag 0bo3Ha4YeHneM BENNYNHbLI) — cpeaHee 3HavYeHne BENUYUHBI UNKU 3HAYEHWE, paccUnTaH-
Hoe No cpeaAHUM 3HaYEHUAM BETTUYUH.

4.2 CoKpalleHus

B HacTodlleM cTaHgapTe NpUMeHeHbl criegyoLllne coKkpalleHUs:
NBK — nameputenbHO-BbIMUCTIUTENBHBIN KOMIMIEKC;

NI — nameputenbHbIv NpeobpasoBaTesb;

T — nameputenbHbIN TpydONpoBoA;

MW — meToanka NamepeHui;

MC — mecTHOe ConpoTUBIIEHUE;

MX — MeTponormyeckme XxapakrepucTuku;

[1l — npeobpaszoBaTternb AgaBNeHUs UMM MAHOMETP;

[13 — npobooTOOPHLIN 30HA;

[TT — npeobpaszoBaTent TeMnepaTypbl UM TEPMOMETP;
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PCI — pacxogomep Unm cueTyrK (pacxoaomMep-cHeTunK) rasa;
CWN— cpeacteo(a) namepeHui;

YOI — yCcTpOUCTBO AN OYNCTKU rasa,;

YII'T— ycTpoWUCTBO NOArOTOBKN MOTOKA.

5 TpeboBaHMA K NoKa3aTensM TOYHOCTU U3MEPEHUN

OTHOCUTENbHAasA pacluMpeHHas HeonpeaeneHHOCTb amepeHui (Npu koadduuneHTe oxeaTta 2) 06 bEMHOro
pacxoaa n obbema rasa, npruBegeHHbIX K CTaHAapTHBIM YCNOBUAM, MO AaHHOW MEeTOAWKe NpuBedeHa B 3aBUCU-
MOCTW OT YPOBHSA TOMHOCTW U3MepeHKI B Tabnvue 2.

Tabnwvuua 2
YpOBEHL TOYHOCTU U3MEPEHUN A b B [ |
U{'/G U U:.’,C 0,75 1,0 1,5 2,5 4,0

6 MeToa namepeHnu

6.1 NMNMpuHUMN MeTOAA U3MEepPEeHUU

V|3MepeHI/IFI 0bbEeMHOro PACXOda WU obbema [a3d, NMNPUBEAEHHbIX K CTaHOaAPTHBIM YCJITOBUAM, BbINOJIHAKOT
KOCBEHHBbIM METOAO0M ANHAMNHECKNX I/I3Mep8HI/Iﬁ, OCHOBdAHHbBLIM Ha N3MEePEeEHNIK 0OBbEeMHOro pacxoda U1 obbema
[d3a NP DBGOLII/IX YCIOBUAX U UX NMpHUBEAEHW K CTAHAAPTHBIM YCITOBUAM C NMOMOLLBHO CPEeACTBA 06p860TKI/I
PE3VYJ1bTAaTOB I/I3IVI6D6HI/II2.

ﬂ,J'IFI npmnBeaeHNA 0bBbEMHOrOo Pacxodda A obbema rasa NP p860‘-ll/l)( YCIOBUAX K CTAHOAPTHBIM YCITOBUAM
NCNOJ1b3YHOT TEI'IJ'IOCbM3I/I‘-IEC<I/Ie XadpaKTepncrtukm m CbI/I3I/II<O-XI/IMM‘-IECI<I/Ie NapdMeTpPbl Na3a, NepeyYeHb KOTOPbIX B
HACTOALLEM CTaHOaApPTE YCTAHOBIIEH B 3aBUCUMMOCT OT Bbl6paHHOFO METOLA lNpHBEOAEHUNA.

6.2 MeTtoa namepeHun o6 eMHoro pacxoga n ooema rasa npu pabouymx ycnoBusax

6.2.1 NamepeHne obbemMHoro pacxoga n oobema rasza npu pabounx ycrnoBUSAX BbIMOMHAT C NOMOLLLHO
TYPOUHHbBIX, NN POTOPHbBIX (POTALIMOHHBIX), UTXM BUXPEBLIX pacXo4oMepOoB N CHETYMKOB rasa.

6.2.2 MNpunHumn aencreust TypbuHHoro PCIT ocHoOBaH Ha B3aMMOAEWNCTBUN KpbIfbHYaTKM TYPOUHHOTO Koneca
AI'l, yctaHoBneHHoro B UT, ¢ ABmXyLLMMCA Mo HEMY NMOTOKOM rasa. C NoMOLLbIO KPbINTbYATKM 0ceBasi CKOPOCTb
MOTOKa rasa npeobpasyeTcs B yrnoBYH CKOPOCTL BpalleHUs. CKOpOCTh BpaLleHUs KpblsHaTKX NMPonopLUoHanb-
Ha 0ObEeMHOMY pacxoay rasa, a YMcno obopoToB KpblibdaTKM — 0B6beMy rasa, npotwuealuemy vyepes WM.

0.2.3 ['lpyHUMN AencTBUSA poTaunoHHbIX PCI ocHOBaH Ha B3aMMoaeUCTBUM NOABWMKHBLIX SNEMEHTOB UX Nep-
BUYHbLIX I, ycTaHoBNeHHbLIX B VT, ¢ ABWXKYLLMMCA MO HEMY NMOTOKOM rasa.

[MepBuuHbIn AN potaumoHHoro PCI npeactaBnsieT cobon yCTPOWUCTBO € OA4HOW UM ABYMSI Mapamm poToOpPOB,
BbINOMHEHHbLIX B BUAE LLecTepeH BOCLMePUYHON popMbl, HaxoaALWUXCA B NOCTOAHHOM cLenneHunn. BpalyeHue
LLlecTepeH NpoucxoauT noa Bo3AeUCTBUEM pa3HOCT AaBneHU rasa Ha Bxoae U Bbixoae WM. Npwn BpalyeHnn
POTOPOB UMW MONEPEMEHHO OTCEKAKOTCS OT BXOoAa 00beMbI rasa, paBHble 00 beMY U3MEPUTENbHOW KaMepbl, obpa-
30BaHHOW BHYTPEeHHEN NOMNOCTLIO Kopnyca U BHelLHeW NOBEPXHOCTLIO NMONOBUHLI LUecTepHU. M3 nameputensHOW
KaMepbl ra3 BbITECHAETCA POTOPOM B BbixoaHoW naTpybok PCI. 3a oguH nonHbIn 060opoT ABYX POTOPOB OT BXOA-
HOW noJSiocTU B BbixogHoW naTtpyodok PCIT nepemellaeTcst 00beM rasa, paBHbli 00 beMY YETbIPEX N3MEPUTENBHbIX
Kamep.

Uncno obopoToB POTOPOB NPAMO NPONopLIMOHaNLHO 0bbeMy rasa, npolwlegliemy vepes UM.

6.2.4 NpuHumn gencteuna suxperoro PClI ocHoBaH Ha adpdpekTe POpMUPOBAHUS B NOTOKE rasa Lieno4ku
perynsipHbIX BUXpeW (aopoxk KapmaHa) B cneae 3a HenoaBWXHbLIM TeNToM 0bTeKaHus.

[MepBuuHbI NN Buxpesoro PCIT npeacTtasnsaeT cobor HenoasmkHoe Teno obTekaHns cneumnanbHOn popMbl,
yctaHoeneHHoe B T nnu kopnyc PCI, B gnameTpansHOW NNOCKOCTU, NepneHankynsapHo npogonsHon ocn UT. ['pin
obTeKaHUN HENOOBMXKHOMO Tena NOTOKOM rasa B cliefie 3a HUM obpasytoTcs perynsapHbie BUXPEBLIE CTPYKTYPHI.
YacToTa BUXpeobpaszoBaHMA (YacToTa UMNYNLCOB) NponopLnoHanbHa obbeMHOMY pacxoay rasa, a YNCcno NM-
NynbLCcoB — 0bbeMy rasa, npowlegliemy vepes Ur.
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6.3 MeToabl npuBenoeHuA obbemMHoro padCXoda n obbema rasa K CTaHAAPTHbLIM YCINOBUAM

6.3.1 MNprBegeHne obbemHoro pacxoga unn obbema rasa npu padbodmx yCcnoBusIX K cTaHaapTHLIM YCIIO-
BUAIM B 3aBUCUMOCTW OT npumeHsaemMbix CY napameTpoB notoka v cpedbl 1 MmeToga onpeaeneHns nioTHOCTU rasa
npw pabounx U/mnmn ctTaH4apTHbLIX YCITOBUSAX BbINOMHAKT € NPUMEHEeHNeM MEeTOA0B, NpUBeAeHHbIX B Tabnuue 3.

Tabnunua 3
YCnoBuUsA NpUMEHEHUA MeToda
HanmeHoBaHue N MakcumanbHbIA MakcumanbHoOe
MeToaa POBEHB TO‘-II:IJOCTM 00onycKkaeMbIu nonyckaemoe Tun cpenpi
M3MEpPEHA pacxon npu pato4mnx N30bITOMHOE
VCIOBUSAX, M3/ nasnedHue, Mlla

T-nepecyer I1 100 0,005 [a3bl HU3KOIo OaBreHUs
O,EI,HOI{OMI'IOHEHTHI:IE NI

p T-nepecyer B, I, 1 1000 0,3 MHOIMOKOMIMOHEHTHbIE rasbl CO
cTabnnbHbBIM KOMMOHEHTHbIM
COCTaBOM

[ a3, Al KOTOPbIX UMEKTCH

pTZ-nepecyer A b,B, I, 1 Cebiwe 1000 CBbiwe 0,3 NaHHble O KO3 PUUMNEHTE
CUMaeMocTn (cm. 6.4)

[[a3bl, ANA KOTOPbLIX OTCYTCTBY-
IOT OAaHHbIE O KO3IMMPULNEHTE
CXUMaemoctu (cm. 6.4), nnu
p-nepecyer A b,B, T 1 Cebiwe 1000 CBbiwe 0,3 TOYHOCTb CYLLECTBYIOLWMX pac-
YEeTHbIX METOAOB HE YOOBIMET-
BOpsAeT TpebOBaHUAM HACTO-
AWero craHpgapra

6.3.2 B cny4yae npumeHeHunsa meToaa T-nepecyeTta o6beMHbI pacxog n obbeM rasa, npuBegeHHble K CTaH-
OapTHBLIM YCNOBUAM, paccyMTbIBaOT Mo chopmynam:

do = Ky Gy = (6.1)
L 1
Ve = zaK(a) 9y, TfATJ'! (6.2)
f=
L 1
VC = AT I%K(a) qv; Tf’ (63)
L 1
Ve = LKaAVit (6.4)
e Koy = Do Zon_ Par i (6.5)
) Pc Zn Pec ! '

6.3.3 B cnyyae npumeHeHusa metoga pT-nepecyeTta obbeMHbI pacxog v obbem rasa, npuBedeHHbIe K
CTaHAAPTHLIM YCMOBUAM, paccyMTbIiBaOT No dbopMynam:

P
qC — K(G) qV T: (66)

f

Ve = 21K(6) dy, %A’fh (6.7)
f=

10
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p.

VC — AT IEK(E) q'u’; ?‘:, (68)
1 p{

Ve = f;K(G)AVf T (6.9)
1+ Zen _ 1

6.3.4 B cny4yae npumeHeHnst metoga p TZ-nepecyeta obbeMHbIlh pacxoa 1 obbem rasa, npuBegeHHbIe K
cTaHAapPTHBIM YCNOBUSAM, paccyYUTbIBAOT Mo ddopMynam:

qc:K(s)qu ZT°™ K(B)qVK?-! (6.11)

Ve = 21’( @ v, ZZ ?—’ AT = 21’((8) qy, Tpk AT;, (6.12)

Ve = AT jréK(B) 9y, ZZC: % = AT IrgK(B) 9y, 7;?;(][. : (6.13)

Ve = é1K(B)A\/f ZZC; % = éK(B)AVf 7{% ; (6.14)

e Ky = o5 6.15)

0.3.5B CliyHdae NpMMeHeHNHd MeToda p-nepecye Td 0OBbEMHbIV Pacxog um obbem [d3d, NpBEAEHHbLIE K CTaH-
AdPTHbIM YCINOBUAM, PaCCHNTBIBAKOT IO cboplvlynalm:

P

d. = q,, E: (616)
V., = Eq Pi AT;,

Vi pcI (617)

V., = AT EqwI 5 (6.18)

ZAV N (6.19)

3HaveHne AV, onpegenaoT no gopmyne
N;
AV, =% (6.20)

”P

rae N; — obuiee vyneno umnynescos, opmupyemblx AN PCI, 3a i- MHTepBan BpeMeHU N3MepeHni.

Ecnu 3agaHa ueHa numnyneca seixogHoro curdana Ul PCI, 1o koahdonumeHT npeocbpaszoBaHUs pacCyHUThI-
BalOT MO popmyne

1
Kop =10, (6.21)

rae L, — LeHa nmnynbsca sbixogHoro curdana Ul PCI, MM,

11
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6.4 OnpeaeneHue Tennonanyecknx xapakrepmctuk U pnnKo-XxmmMmmyeckmx napameTpoB rasa

Tennogunanyeckmne xapaktepucTmkn U pusnko-Xummnieckmne napameTpbl rasda, Heobxoanmble Ang pacyeTta
ero pacxoaa v obbema, MoryT bbiTb onpeaeneHsl NyTem NPAMbIX U3MEPEHUN NI KOCBEHHBLIM pacYeTHLIM METO-
OOM C UCMNONb30BaHWEM CTaHAAPTHbLIX crnpaBoYHbIX AaHHbIX KaTteropuin CTO nnu CL (ecm. TOCT 8.566).

[TpyumeyvyaHwus

1 MeTtoanyeckass NOrpeLHOCTb UMW HEOMPEAENeHHOCTb pacyeTa TENNOMU3NYECKNX XapaKTEPUCTUK ra3a 3aBUCUT
OT BbIOPAHHOIO MeToda pacyeTa, COCTOAHUSA U PUNKO-XUMUYECKUX MapaMeTPOB rasa, Ans KOTOPbIX BbINOMHSAKT pacuyer.
Hanpumep, metogn4veckas norpeLlHocTb pacyera KoapduumneHta CKMMaemMocT NPUPOAHOro ra3a MOoXeT 3aBUCETb OT
ero NNOTHOCTU MPU CTAHAAPTHLIX YCNOBUAX, OABJIEHUA, TEMMEPATYPbl W CoaepXxaHmsa ceposogopoga. B cBaA3n ¢ atum
PEKOMEHAYETCA NPUMEHATb TOT METOA, KOTOPbLIN ANA YCNOBUWN U3MEPEHNN UMEET HAMMEHbLUYIO MOrNPeLHOCTb.
2 PacuyeTr haktopoB CXUMAEMOCTM rasa npu pabodmx M CTaHgapTHbIX YCNOBUSIX, BXOAAWMX B opmynbl (6.5)
n (6.10)—(6.14), BbINONHAKT C NPUMEHEHNEM OOHOro (0buero) ypaBHeEHUS!, €ClM MHOE HE NMPeayCMOTPEHO NPUMEHSIE-
MbIM METOAOM pacyerTa.

3 PakTopbl CKMMAEMOCTU NPU Pabounx U CTAHAAPTHBLIX YCMOBUSAX BMAXHbIX rA30B PACCUUTLIBAKOT B COOTBETCTBUM C
OEVUCTBYIOWMMN HOPMATUBHBIMWU OOKYMEHTAMM, pPEernameHTUpyWwmMmMmm MeTodbl BblYUCNIEHUA CBOWCTB ra3oB C y4eTOM
coaepaHnsl B HUX BOASAHbIX NapoB. Hanpumep, daktop CXMMaeMocT TOBAPHOIO HEMTAHOMO raza MoXeT ObiTb paccHm-

TaH B COOTBETCTBUU C [4], a BNa)HOro NnpupoaHoro raza — Ha oCHoBe (pyHAaMeEHTarnbHOro ypaBHeHUs coctosaHnsa AGAS
no [OCT P 8.662.

7 TpeboBaHuA K KBanudpukaumm odbcnyxmBarowero nepcoHana n 6e3onacHOCTH

7.1 TpeboBaHUuA K KBanudcgpukaumm obcnyxumBatlolero nepcoHana

K npoBegeHnto namepeHnn n moHtaxxy CU n obopyaoBaHua gonyckaroTcs nyua, uayuuslume tTpeboBaHus
HacTosALlero ctaHgapTa, akennyataumoHHon gokymeHTaunm Ha CU n BcnomoraTtenebHble M A0ONONHUTENbHbIE YCT-
POWCTBA, Npollealle MHCTPYKTaX No oxXpaHe Tpyaa, Nony4vymBLLUKME AONYCK K CaMOCTOATEIbHOW paboTe N MMeto-
LLne KBanndomnkauMoHHY rpynny rno snektpobesonacHocTU He Huxke 1.

7.2 TpeboBaHUA 6e30MNacHOCTI

7.2.1 pn moHTaxke 1 akcnnyatauun CK, BcnomoratesibHbIX U AONONTHUTENLHBIX YCTPOUCTB ACIMKHbI CO-
bntogatbes TpeboBaHUS, HOPMbI K NMpaBuna, onpeaensemsle [5]1—[9].

7.2.2 epen moHTaxkom CW, BcnomoratenbHbIX U A0NONHUTENBbHLIX YCTPOWUCTB HEODX0AMMO 0DPaTUTL BHU-
MaHWe Ha X COOTBETCTBME 3KcnyaTauMoHHOW AOKYMeHTauun, Hanumiue 1 LeNoCTHOCTb MapKNPOBOK B3PbIBO3a-
LIUThI, KpeneXXHbIX 3JTEMEHTOB, 060N0o4eK (KOpnycoB).

7.2.3 [py noarotoBke 1 NposeaeHn paboT Ha MaMmepuTenibHOM cbopyaoBaHWUM cobntoaatoT yCTaHOBNEHHbLIE
npaBnna n AeNCTBYIOLLNE TEXHUYECKME NHCTPYKLINMK, pacnpocTpaHsolLnecs Ha aaHHbIA BUO 0OopyaoBaHUS.

MHCTpyKUKMK Nno akecnnyaTauun obopyaoBaHus  CU gomnkHbel ObITb AOCTYMHLI 0OCNYXXMBAOLLEMY NepcoHany.

7.2.4 YpoBeHb 1 BUA B3pbIiBo3aL Tl CU, BcnomoratenbHbIX U ACNONHUTENBHBLIX YCTPOWUCTB A0MKHbI COOT-
BETCTBOBATL KNaccy B3pbIBOONACHLIX 30H, KAaTEropun 1 rpynre B3pbIBOONACHbLIX CMecel.

7.2.5 YCTaHOBKY 1 AeMOHTa) obopyaoBaHUA Ha AT, peMOHTHbIE NN TEXHUYeCKUe paboThbl NPOBOAAT TOMNLKO
Ha pasrpy>keHHbIx no gaesneHuo UT.

Ecnu cpeaon sIBNAOTCA roptodne rasbl UK rasbl € TOKCUYHBIM AEUCTBUEM, TO HEOBXOAMMA nNpeaBapUTeb-
Hada npoayska VT Bo3ayxom NN MHePTHbLIM rasoM. ['lpn NoBbILLEHHOM cogepXaHUM cepbl B rase npoayska raso-
MPOBOAOB CXXAaTbIM BO3AYXOM 3anpeLlaeTcs.

7.2.6 MoHTaxx CH Heobxoamo npon3BoAgnUTbL B CTPOTOM COOTBETCTBUN C UX CXEMOW BHELLHWUX coeagUHEHNI.
3anpellaeTcd BHOCUTL Kakne-nmbo N3MeHeHUs1 B SNEKTPUYECKYHO CXEMY COeAMHEHU, a Takke UCNOJSIb30BaTh
nodble 3anacHble YacTu, He NpeayCMOTPEHHbIE 3KCnnyaTaLlMoHHOW AOKYMeEHTaL e bes cornacoBaHus ¢ N3roTo-
Butenem CH.

7.2.7 I'lpn MmoHTaxe obopyaoBaHUsa maccon bonee 50 Kr HeoBXoAMMO KUCMNONbL30BaTh NOABbEMHbIE MEXA-
H3MBI.

7.2.8 B npouecce akcnnyatauumn KeanmpnupoBaHHbI NepcoHan He pexe 0QHOro pasa B Mecsil, NpoBoAUT
BHeLUHW ocmMmoTp CU, BcnomMmoraTtenbHbIX U AONMONHUTENBHBLIX YCTPOWUCTB B LIeNsX onpeaeneHus X TeXHU4YecKkoro
COCTOSIHUAL.

12
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8 TpeboBaHUA K yCNOBUAM U3MEPEHUN

8.1 YcnoBusa npumeHeHUs cpeacTB UIMepPEeHUU, cpeacTB o0paboTKU pe3ynbTaToB UIMEepeHUun U
BCNoMoraTtenbHbIX YCTPOUCTB

8.1.1 MNpwn npumeHennn CHU, cpeacTts obpaboTKn pesynsTaToB U3MEPEHN 1 BCIOMOraTeSibHbIX YCTPOUCTB
YCNOBWSI OKpyKatoLLeW cpeabl ACMKHbI COOTBETCTBOBATL TPEDOBAHUSIM, YCTAHOBMNEHHbBIM UX U3FOTOBUTENEM.

8.1.2 Hanps»keHHOCTb NOCTOSAHHBLIX U NepeMeHHbIX SNeKTPOMarHUTHLIX NMonen, a Takke ypoBeHb MHAYCTPU-
anbHbIX pagnonomMex He Ao/MKHbI NpeBbILWAaTh NpeaenoB, yCTaHOBNEHHbIX M3roToBuTenem ang npuMmeHsembix CH,
cpeacTB 0bpaboTKM pesynbTaToB M3MEPEHUIA N BCNOMOraTenbHbIX YCTPOWCTB.

8.1.3 XapaKkTepuUcTuKK anekTpocHabxeHuna CU, cpeacTts obpaboTKuy pesyibTaTtoB M3MePEHUA 1 BCNOMOTa-
TenbHbLIX YCTPOWUCTB AOMKHbI COOTBETCTBOBATL TPEDOBaAHUAM UX 3KCNNyaTauuoHHOW AOKYMEHTAaLNN.

8.1.4 CU cnepyet paamelats Bganm oT UCTOYHUKOB BUOpaLIMK U/ NPUMEHSATL APYTrne Mepbl Mo ee MUHU-
MU3aUuK. [py HaNKM4YKMKM COOTBETCTBRYOLWMX TpeboBaHU narotoentena CU ypoBHKM BUBpaL MK B MecTax pasmellle-
H1a CH He Ao kHbl NpeBbILLAaTL YCTaHOBIEHHbIX U3roTOBUTENEM Npeaenos.

8.2 NNapamMmeTpbl NOTOKa U cpeabl

8.2.1 Cpega MoXeT BbITb 0HOKOMMNOHEHTHLIM NI MHOTOKOMMOHEHTHLIM razomM. Cpefa AomKHa BbITb OgHO-
pOﬂ,HOIﬁ Mo CbI/IBI/I‘-IECKI/IM CBOVCTBaAM U HadXOOWNTBCHA B OJZI,HOCba3HOM COCTOAHWNI.

[TpumedvaHund

1 Cpepa cumtaeTcs OgHOPOAHOW, eCnn €€ CBOUCTBA (COCTaB, NMOTHOCTb, AABMEHNE U AP.) UBMEHSAIOTCH B MPO-

CTPaHCTBE HENpPepPbIBHO.
2 Cpepa cuurtaeTca ogHOga3HON, eCrn BCE €€ COCTaBNSAlLWME YacTu npuHagnexarT rasaoobpasHomMy COCTOSIHUIO.

ChnepyeT naberatb HANUYUA XUAKNX NN TBEPAbIX BKNHOYEHWUA B MOTOKE rasa.

Pasmep TBepAdblX YacTuL, NPUCYTCTBYIOLLKX B rase, He O0JKeH npeBbillaTe 3HaYeHUW, YCTaHOBJTIEHHbIX
narotosutenem PCI.

8.2.2 Npn npumeHeHnn TypbuHHbIX PCI™ pacxoq rasza gonkeH obiTh 6e3 ckaukoobpasHbIX MUBMEHEHU, BbI3-
BaHHbIX Nepnogn4eckium YacTUYHbIM U NONHBLIM NpekpalleHUeM nogadn rasa.

B cnyvae npumMmeHeHuns Buxpesbix PCIT He gonyckatoTcst nynbcauun pacxoaa rasza 6onsLion amninTyabl U
YacToToW, BNN3KON K YacToTe BUXpeobpaszoBaHus. JaHHoe TpeboBaHWe obecnevnBaeTcs NyTem cobnoaeHUsa Mep,
yYKasaHHbIX B 9.2.2.5.

PoTtauuoHHble PCI gonyckaetcsa akcnnyatuposaTte B T, B KOTOPbLIX MOTOK rasa UMeeT UMMYNbCHbLIW (Npe-
PBIBUCTLIN) XapakTep, Npu yCnoBUK, YTO 3HaYeHe n3bbiTouHoro gaeneHus raza B T He npeBbiaeT 0,05 Mla.
[1pn skcnnyaTauum potaumoHHoro PCI B UT, B KOTOPLIX NOTOK raza UMeeT UMMNYNbLCHbLIV (NPepbIBUCTLIW) XapaKTep
1 3Ha4YeHne n3dbbITouHOro aasnenus rasa B T npesbiaeT 0,05 MlMa, ans 3awutel PCIT oT AnHaMn4yecknx Harpy-
30K MPUMEHSAIOT Mepbl, YKkazaHHble B 9.2.2.5.

[TpumeyaHwne— PortaunoHHble PCI He pekomeHAayeTCcs NPUMEHATE MPW NyIbCcaunsx pacxoga rasa ¢ 4actoTom,
brin3kon Kk yactore BpauweHus potopa PCI, a takke Ha pexmnmax, npu KoTopbixX Yactota BpaweHus potopa PCI 6nu3ka
K OOQHOM N3 COBCTBEHHbIX 4YacToT KonebaHun rasa, o6ycnoBneHHbIX KoHMUrypaunen npunerarowmx ydactkos UT. MNpusna-
KOM JaHHOIo pexmma SIBNSTCH Pe3koe M3aMeHeHne 3Byka OT paboTawwero potaunoHHoro PCI 1 noBblweHWe nepena-
a OaBleHUus! Ha HeM.

8.2.3 ['lpn TedeHuun cpeabl Yepes nepeudHbIV U1 PCI ee pasoBoe cocToAHUE HE AOMKHO N3MEHATLCS.

TemnepaTypa MHOTOKOMMOHEHTHOrO ra3za AomkHa bbITh BbllLe TeMOepaTypbl TOUKW POChl MO Biare 1 Bblle
TemMnepaTypbl KOHAEHCALUU ra3a U1 ero KOMMOHEHTOB.

[1py namepeHnn pacxoga 1 obbema cMecu yrneBoaopoaHbIX rasoB (Hanpumep, NnpupoaHbIA NN HedPTAHOW
TOBaPHbIA ras) AoMKHbI OTCYTCTBOBATbL YCNOBUSA ANA 0bpa3oBaHUA rmapaTos.

8.2.4 3Ha4yeHUda Yncen Re AomkHbl HaxoauTbCcs B AnanasoHe, yCTaHOBNEHHOM AN COOTBETCTBYOLLErO
Tnna PCI.

8.2.5 CKkopoCTb NMoToKa, TeMnepaTtypa U gaBneHue cpeabl A0JIKHbI HAX0AUTLCA B Npeaenax, AonyckaeMbiX
nnst npumeHsaemsix PCI, 1 B npegenax, obecnevnsatomx TpeboBaHUA K TOHHOCTU BbINONMHEHUSA UBMEPEHUN.

8.2.6 B cny4yae npumeHeHus MeTodoB pT-nepecyeTa U p TZ-nepecyeTa TemMnepaTypa 1 gasneHne 0gHOKOM-
MOHEHTHOro rasa 1, AoNOSIHUTENLHO AN MHOMOKOMMNOHEHTHOro rada, KoHLEeHTpaL K1 ero KOMnOHEHTOB HEe AOJTKHbI
BbIXOQUTh 3a AMana3oHbl, yCTaHOBNEHHbIE AN NPUMEHSAEMbIX MeTOAO0B pacyeTa TeNNoPU3NYECKUX XapaKTepuc-
TWK rasa (NoTHOCTW rasa npu pabouunx ycnosusx, dpaktopa U KoapduumneHTa CKMMaeMOCTH).

13
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9 CpeactBa namepeHun, cpencrtea oobpaboTKu pe3ynbTaToB U3MEPEeHUM,
BCromMmoraTtenbHble U OONONHUTENbHbLIE YCTPOUCTBA

9.1 TpeboBaHMA K coCTaBy cpeacTB U3MepeHUN, cpeacTB oOpaboTKn pe3ynbTaToB U3MEpPeHUN,
BCNomMoraTenbHbIX U AONONMHUTENbHbLIX YCTPOUCTB

9.1.1 B obwiem cniydae npu naMepeHusix npUMeHsIoT:

- OCHOBHble CU;

- cpeacTBa 0bpaboTKM pesynbTaToB M3MEPEHUN;

- gononHuTenbHble CU;

- BCnomMoraTenbHble YCTPOUCTBA;

- AONONHUTENbHbIE YCTPOUCTRA.

CoctaB CWU, cpeacts 0bpaboTkK pesynsraTtoB U3MepEeHNIA, BCnoMoraTesibHbIX U AONONHUTESTbHBIX YCTPONCTR
BbIOMpPaOT B 3aBUCUMOCTW OT MeTo[a nepecyeTa obbeMHOro pacxoaa 1 obbema rasa npuv pabo4ymx ycrnoBusix K
cTaHaapTHbIM YCITOBUSIM, NPOU3BOAUTENBHOCTU y3na N3MepeHUin, TpebyemMoro ypoBHSA TOUHOCTU U3MEPEHNIA U
HeobX0aMMOW CTENEHN aBTOMAaTK3aLUN.

[TpumedyaHwne— B cnyyae ecnm 3Ha4YeHNe MakCUMarnbHOro 0o6bLEMHOrO pacxoga rasa, NpUBEOEHHOro K
CTaHAAPTHBLIM YCIOBUAM, Ha yane namepenuin npeesiwaeT 10° M3/, pekomeHayeTcs:

- aybrnmnposate ocHOBHble CU n cpeactea obpaboTku pesyneratoB namepeHun. [pn atom Heobxoanmo obecneum-
BaTb HEMPEPbLIBHLIN aHann3 pe3ynbratoB N3MepeHunn;

- npeaycmMmoTpeTb Hanundue atanoHHelx CY ana koHTtponsa MX ocHoBHbIX CHA.

[Tpn HeObXOAMMOCTM Nepegavn MHdpopMaLnUmM € yana USMEPEHUN A0MKHBLI ObITb AONONHUTENBHO NPEOYCMOT-
peHbl cpeacTBa 1 KaHanbl nepegadn gaHHbIX.
9.1.2 CocTtaB ocHoBHbIX CU npuBeaeH B Tabnuue 4.

Tabnwuua 4
HeobxogumocTte npumeHeHua CUA ona metona:
HanmeHoraHve CU pTZ-nepecyeta anqa rasa
T-nepec4yeTa pT-nepecyera O HOKOMIO- MHOFOKOMAO- o-nepecyera
HEHTHOIO HEHTHOTO
CW paBneHus — + + + 4)
CU TemnepaTtypbl + + + + 4)
PCI + + + + +
Xpomartorpag — — — 1) n2) 5)
CW nnoTHOCTU Npu padboumnx
YCIOBUAX — — — _ +
CW nnoTHOCTM Npu CTaH-
OAPTHBIX YCNOBUAX — — — 1) n 3) 6)
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[TpnmeyaHwmne— «—» — CW He Tpebyertcs, «+» — Hann4me CH obasaTtenbHo.
1) Hannune CU Ha yane uamepenun Heobs3aTenbHO, eCny AoMNyckaeTCcsl UCMONb30BaTb pe3ynbTaTbl aHamNM-
30B XMMUKO-aHaANUTU4YeCKMX nabopaTtopun, NONyYeHHbIX B pe3ynbrate otbopa npod Ha yane namepeHun, nnbo pe-
3yNbTartbl aHANM30B XUMUKO-aHANMUTUYECKUX Nnadbopartopun nnm aBToMaTtu3npPOBaHHbIX U3MEPEHNN B MeCTax, ycTa-
HOBITEHHbLIX C MPUMEHEHNEM KYCTOBOIro MeToda pasMelleHns aHanmTu4eckoro obopyaoBaHus.
2) CU He TpebyeTcs, ecnv cpenow SIBNSIeTCS NPUPOAHbIN ras, (hakTop CKMMAaeMOCTV KOTOPOro PacCHUTLIBAIOT
No NMNOTHOCTU rasa npu crtaHgapTHbIX YCIOBUAX, ONpeaeneHHOU NMUKHOMETPUYECKUM METOA4OM UM MyTEM MNPAMbIX
M3MEPEHUN, N 3HAYEHUSIX X5 U X
3) CU He TpebyeTcs npu Hanuuum xpomatorpada.
4) CU tpebyeTca TONbKO Npy HEOBXOAMMOCTM KOMMEHCaLuuy BNVSIHWS AaBMEHVS U TeMNepaTypbl Ha MokKasa-
Hus PCI n/munn nnotHomepa.
°) C TpebyeTcsi, eCnv NMOTHOCTb NPU CTAHAAPTHBIX YCNOBUAX PACCHUTLIBAKOT MO KOMMOHEHTHOMY COCTABY.
6) CW TpebyeTca npw oTcyTCcTBUM Xpomarorpada.
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B 3aBUCMMOCTW OT NPOU3BOANTENBLHOCTU Y3Ia U3MepeHUU B cocTaBe OCHOBHLIX CU npegycMmaTpreatoT oguH
nnn Heckoneko PCI (cm. npunoxeHune A).

[1pn Hanuuumn HeckonbknX PCI nx yctaHasnmneatot Ha UT, 00beaMHEHHBIX B KONNEKTOPHYHO CUCTEMY.

Ha obbekTax, rae HeaonycTUMo npekpalleHue nogavdu rasa v npepbiBaHue U3MeEpPEeHN, cneagyeT npeayc-
MOTPETL pe3epBHbLIN PCI, KOTopbIW ycTaHaBNMBalOT Ha pesepBHOM VT M MCNoONb3YIOT BO BpeMs peMoHTa paboue-
ro U'T nnun nosepkn (kanndposkn) padouunx PCI. INpu onpeaeneHnn Yncna pesepBHbIX T HeobxoaMMo yunuThIBaTL
uncno pabounx AT. PekomeHayeTtca npeaycMaTpuBaTh 0AUH N ABa pe3epBHbIX UT.

Ha obbekTax, gonyckatoLlux BpeMeHHoe npekpalleHne nogadum rasa, AonyckaeTcsl He npeaycMaTpuBaTh
pe3epBHbIN PCI.

B cocTaBe ocHOBHbIX CY MoXeT ObITh NpeaycMoTpeH KOHTPOoSbHbIN PCI, KOTOPLIA NPUMEHSIOT B COOTBET-
CTBUW C TpeboBaHusIMN 12.2.2.

KoHTponbHbIM PCIT MOXeT ObITb YCTAHOBIEH KaK CTaUMOHAPHO, TakK U BpeMeHHO. B crnyvyae BpeMeHHOW
yCcTaHOBKWU KOHTpoSibHoro PCI Ha T npegycmaTtpuBaloT KaTyLLIKY — BCTABKY, BMECTO KOTOPOU yCTaHaBMUBAIOT
koHTponbHbIV PCI. INpumMmeHaloT cneayrolline BapvaHTbl yCTaHOBKU KOHTponbHoro PCI

a) Ha paboyem UT ao nnu nocne padbodero PCI;

0) Ha koHTponbHOM UT, nocneagoBaTtensHoe coeaAnHeHne KoTtoporo ¢ pabounmn T obecnedmBaloT € NOMO-
LLIbHO AOMONHUTENBHOW TPYOHOW OOBA3KM.

9.1.3 Ansa obpaboTKM pe3ynsTaToB U3MepPEeHU MPUMEHSIIOT KOppeKTophbl, BbiMUcnnTenu unn VIBK.

CpeacTtea obpaboTKM pesynbTaTtoB U3MEPEHWU JOMKHbI B 3aBUCUMOCTU OT NPUMEHSAEMOro METoAa Nepecye-
Ta npeobpas3oBbiBaTh BbIXOAHLIE cUrHaNbI OCHOBHbLIX CI, aBTOMaTUYECKN onpeaensaTb 0bbeMHbIN pacxod U/nnn
obbeM rasa, npmBeaeHHbIN K cTaHAapTHLIM YCIOBUSM.

Cpeactea 0bpaboTKn pesynsTaToB M3MepeHUin A0MKHbI 0becnevnBaTb BO3MOXHOCTbL NEPUOANYECKOTO BBE-
OeHNA N pernctpayy 3Ha4YeHUW yCNoBHO-MOCTOAHHLIX BETMYUH (HanpumMmep, NNOTHOCTK ra3a npu cTaHaapTHBIX
YCINOBUAX, KOMMOHEHTHOIO CocTaBa rasa, aTMocdepHOro gaBneHusl, KOHCTaHT, MPUMeHAeMbIX B3aMeH 3Ha4YeHUIA
KOHTpOJIMpYeMbIX NapamMeTpoB, B cnyyae otkasza CU n np.).

9.1.4 B cocTtaB gononHutenesHbiX CU MoryT BXoauUTh:

- Cl nepenaga gaBneHus Ans oLEHKN TEXHUYECKOTo COCTOAHUS TYPOUHHLIX 1 poTaunoHHbIX PCI, YOI, YT
N CTpyeBbINPAMUTENEWN;

- CU nepenaga gasneHus ans usmepeHuns pasHoctu gasneHu rasa B PCI 1 B MmecTe yCTaHOBKU YYBCTBU-
TeIbHOro anemMeHTa nNioTHOMepa;

- CU TeMnepaTypbl TOUKM pOCLI N0 BOAE, a ANd yrnesogopoacoaepXallnx cMmece razoB — TemMnepaTypsl
TOYEK POChI MO BOAE W YrNeBoaopoaam B criydae HeobXoanMOCTU KOHTPOMNS 38 OTCYTCTBMEM BbINaaeHUsI KOHOEH-
cata B UT;

- CU paBneHusa 1 TeMmnepaTypbl ANA KOHTPOMNS PEXMMOB TEXHONOIMYECKUX NMPOLIECCOB U YCINOBUW NpoBede-
HAS U3MEPEHUN.

9.1.5 CocTaB NpUMEHAEMbIX BCNOMOraTenbHbIX YCTPOUCTB onpeaensieTcs TpedboBaHUAMU K CEPBUCY, KOM-
MYHWUKaLMSIM, HAOEeXHOCTU 1 BesonacHOCTU npu akennyatauum PCI 1 MOXeT BKNtoUaTh B cebsl, Hanpumep:

- YCTPOWCTBA NMOBTOPHOW MHAWKAL MK, NeYaTu;

- Bnoku NTaHns n bapbepbl UCKPODBE30NacCHOCTU;

- IMHUK CBA3K, NpeodbpasoBaTesin UHTEPENCOB U MEXKCETEBbLIE aganTeps.l;

- YCTPOUCTBA NaMSTW.

9.1.6 NepeveHb AONONHUTENBHBLIX YCTPOUCTB U HEOOXOAUMOCTEL X MPUMEHEHUSA NPpUBEAEHbI B Tabnuue 5.

Tadbnuwua 5

HeobxogumocTe npumeHeHus ansa tunos PCI

laumeHOBaHWE OONONTHUTENb-
HOro YyCTPOWUCTBA

TypOUHHBIN PoTauUOHHBIN Buxpesou

YOI ObdasaTenen ObasaTenen PekomeHayetca ans
3arpsA3HEHHbIX Fa30B

CTpyeBbINPAMUTENDb UIN Obs3ateneH B criy4Hasx, yc- He TpebyeTtcs ObsasareneH B Cny-
YTITT TAHOBINEHHbIX N3rOTOBUTENEM YyasdaXx, YCTAHOBITEHHbIX
PCI narotoeutenem PCI
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OxkoH4yaHue mabnuubi 5

Heobxooumocte npumeHeHua ona tunos PCI
HanmeHoBaHue OONONMHUTES1b-
HOro ycTpoucTBa y y ;
yeTp TypOUHHBEIN PoTaunoHHBbIU Buxpesou
bannac Obna3aTeneH Ha y3nax ns- ObsaszateneH Ha y3nax ObsasareneH Ha y3-
vmepeHun ¢ ogHum T, roe He- | uameperHunn ¢ ogHum WT, | nax mamepeHun ¢ of-
OOMNyCTUMO NpepbiBaHne noga- | rge Hegonyctnmo npepol- | HUM UT, roe HegonycTm-
4¥ rasa JYepes y3ern uamepeHuin | BaHne rnopgadun rasa 4vepes | MO npepbiBaHue noga-
y3es1 USMEPEHUN, UMK NPU | YN rasa 4Yepes y3en us-
naBrneHun rasa bonee | MepeHuUn
1,6 Ml'la
[lepenyckHON KaHan Ha Obsa3ateneH npu JasBrne- ObsizateneH npu gas- PekomeHagyetcs npu
N30NUPYIOLWEN 3anopHON ap-| Huu rasa bonee 1,6 Mla neHwun rasa bonee 1,2 MlNa | gaBneHnn rasa 6onee
maTtype go PCI 1,6 Ml'la
Lymornywurens PekomeHgyeTcsa npun ycra- He obsizateneH PekomeHagyetcs npu
HoBke PCI nocne perynsatopoe yctaHoBke PCI nocne
naBneHusl, pabortawwWwmx Ha PErynsaTopoB AaBNEHUS,
KPUTUYECKUX pPEXUMAaX Teude- paboTaloWmx Ha KPUTK-
HUA rasa YECKUX pexnmax Tede-
HUA rasa
Hemndep nynbcaummn Obs3aTeneH npu ypoBHE MnynbCayun pacxoaa, NpeBbilLAWEM npeaensl,
YCTAHOBMNEHHbIE N3TOTOBUTENEM
13 Obsi3ateneH npu otdbope Npob rasa Ha yane namepeHun

9.2 TpebOBaHUA K OCHOBHbLIM cpeACTBaM U3MepeHUn U cpeacTBam oopaboTKM pe3ynbLTaTOB U3-
MepeHUn

9.2.1 O6Lwmne TpeboBaHUA

9.2.1.1 OTHOCUTENBbHbLIE paclUUPeHHbIE HeonpeaeneHHOCTU (NpKn KoadpdpULIMEHTE oXBaTa 2) U3MepeHNiA 00 beM-
HOro pacxoaa U obbema raza npu pabounx ycrnoBusix U npoueaypbl UX NnpyuBeaeHUs K cTaHAapTHLIM YCNOBUSM B
3aBUCMMOCTU OT YPOBHSI TOYHOCTU M3MEPEHNN HE OO KHbI NPEBbLILLIATL 3HAYEHUI, NpUBEAEHHbLIX B Tabnuue 6.

Tadbnuua 6
OTHOCUTENbLHAA paclIUpeHHAas HeonpeaeneHHocTh, %, AnA YpPOBHA
lanmeHoBaHKNe TOMHOCTU U3MEPEHUN
rnpoue ]
pouenyp A - 5 - N
NamepeHne obbeMHOro pac-
xoga n obbema rasa npu pabdo-
YNX YCIOBUSIX 0,5 0,75 1,0 1,5 (2,0) 2.5
[TpuBegeHne oOB6BEMHOrO
pacxoga n obbema rasa npu pa-
BoUMX yCnoBUSX K CTAHOAPTHbLIM
YCITOBUSIM 0,5 0,65 1,0 2,0 (1,5) 3,0

[TpnmeyvaHwue — Ona ypoBHA TOYHOCTU U3MepeHnn [ gonyckaeTcs Ncnonb3oBaTh 3HAYEHUS, 3aKITIOHEHHbIE
B CKODKax, Npu 3TOM €Crnn gonyckaemass OTHOCUTENbHAA pacllMpeHHast HEONPeaeneHHOCTb N3MepPeHNn 0B BLEMHOIO
pacxoga n obbema rasa npu padounx ycnoBusix pasHa 2 %, TO Aonyckaemasi OTHOCUTEIbHAS pacllMpEHHast HEoOMnpe-
OENEHHOCTb npoueaypbl nNpuBeaeHns 06bEMHOIo pacxoga n obbema rasa npu paboumx ycnoBusiX K CTaHOAAPTHbLIM
aomkHa obitb 1,5 %.
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9.2.1.2 lnana3soHbl namepeHun nprumeHsembiXx C aoKHbI NnepeKkpbiBaTh AManasoH N3MeHeHUs 3Ha4YeHU
N3MepseMoro napamMeTpa noToka v cpeasbl.

[TpunmeyaHwune — Ecnv npumenenne ogHoro CY He obecneunBaeT oxXBaT AnanasoHa 3Ha4YeHUU N3MEPSEMOro
napameTpa unu He obecneunBaeT HEOBXOAUMYIO TOYHOCTb BO BCEM AMana3oHe U3MEPEHUN, TO AOMNYCKAETCH UCTOIb30-
BaHWe Heckonbkux CU.

B cnyyae npumeHeHna CH, norpelllHOCTb KOTOPbLIX HOPMUPOBAaHa Kak NpvBeaeHHasa, peKoMeHOYeTCH, UTOo-
Obl MAKCUMAaIbHOE 3Ha4YeHne N3MepsieMoro napameTpa bbio Kak MoXXHO Bnuke K 90 % BepxHero npeaena name-
peHun cooTBeTCcTBYOLEero CU.

9.2.1.3 OcHoBHble CU AoKHbI UMETb YHUMULIMPOBAHHLIW aHaNnorosbIv /N UUdPOBON BLIXOOHOW CUrHAsbI.

PekomeHayeTtca BblbnpaTbh ocHOBHbIE CU ¢ LndpoBLIM BbIXOAHLIM curHanoMm. [Npu Belbope ocHOBHLIX CUl ¢
aHanoroBbIM BbIXoQHLIM CUrHaNoOM cneayeT otaaBaTh nNpeanodteHne CH ¢ BbIXogHBIM CUrHANOM CUbl MOCTOSH-
Horo Toka oT 4 oo 20 MA.

9.2.1.4 OTHOCUTENbHbIE paclUUpeHHble HeonpeaeneHHOCTU (MpY KoadduumeHTe oxeaTa 2) UsMepeHUi 1
pacyeTa BenuynH, NpUMeHsIeMbIX And npuBegeHnsa o6beMHOro pacxoaa n obbema rasa npu padbounx yCnoBUaX K
CTaHOAPTHLIM YCINOBUAM, B 3aBUCUMOCTW OT YPOBHA TOYHOCTU U3MeEpPEeHUN He OOMKHbI NpeBbIlaTh 3HAYEeHUH,
npuBedeHHbIX B Tabrnnue 7.

Tabnwvwua 7
OTHOCUTENBLHAA pacLUUpeHHaa HeonpeaeneHHoCTb, %, AnA ypoOBHA
HanmeHoBaHWe onpenensae- TOYHOCTU U3MEPEHUN
MOW BENUYUHBDI
A B B [ 4
TepMmognHamun4eckast TeMne-
patypa rasa 0,20 0,25 0,30 0,6 (0,50) 0,75
ADcConoTHOE gaBneHue rasa 0,30 0,45 0,85 1,7 (1,2) 2.0
[TnoTHOCTBL rasa npu pabo4mx
YCINOBUAX 0,35 0,50 0,75 1,5 (1,0) 2,5
[InoTHOCTL rasa npwu craH-
OAPTHBIX YCITOBUAX 0,35" 0,407 0,60* 1,2 (1,0)* 1,57
KoathdUumMeHT CRUMaeMOC- 0,30 0,40 0,40 0,75 (0,5) 1,0
™

* Tonbko gnst metToga p-nepecyera.

[TpumedyaHune—[Ana ypoBHA TOYHOCTU U3MEPEHUN [ 3HAYEHUS, 3AKITHOHEHHbIE B CKODKaXxX, NMPUMEHSIOT,
ecnn gonyckaemas OTHOCUTENbHAA pacllUpPEHHasl HeonpeaeneHHoOCTb NpUBegeHnUsa 06 bLEMHOro pacxoga n obbe-
Ma rasa npu paboumx ycnoBusiX K CTaHgapTHbIM ycrnoBusam paeHa 1,5 % (cm. tabnuuy 6).

9.2.1.50THOCUTENbHAdA NOrpeLlHOCTb BblMMCNeHWU 0O beMHOro pacxona n obbema rasa npy ctaHgapTHbIX
YCNOBUSAX, BbINOMNHAEMbIX cpeacTBaMu 0bpaboTkX, No 3agaHHbLIM NapamMeTpam rasa n 06 beMHOMY pacxoay rasa
npwv pabo4mx ycnoBusix, 00ycnoBneHHas afiropUTMOM BbIMUCIIEHWUIA U ero NporpamMmHon peanmsasmen, He AoMKHAa
npesblwath + 0,05 %.

9.2.2 CpeacTBa UamepeHUN 0O BEMHOIMO pacxoaa U obbema raza U UX MOHTax

9.2.2.1PCI gonxeH MMeTb YaCTOTHO-UMMYIbCHbLIX BbIX0 C YaCTOTOM UMMNYI1bCOB, NMPOnopLOHaNbHON N3-
MepseMoMYy pacxoay, U YACITOM UMNYNbCOB, NPONOpLNOHaNbHBIM 0ObeMy rasa npu pabounx ycnoBUsX.

PCI MoXeT MMeTb cTaHaapTHLIM TOKOBLIW BbIXOQHOWM CUrHaN, NponopuUuoHanbHbIX pacxoay, UCnofb3yeMbliA
B aBTOMATU3NPOBAHHbLIX CUCTEeMaX yrpaBieHUS.

[1pun BbIOOPe PCI crneayeT ydnTbIBaTh, YTO XapakTepUCTUKN BXOAHLIX/BbIXoaHbIX curHanos PCI 1 cpeactea
00bpaboTKN pesynbTaToB U3MEPEHNN A0S KHBI 0becnevnBaTh BO3SMOXHOCTb X COBMECTHOMO NpUMeHeHUa. Ecnn He
yOaeTCs yCTAHOBUTbL BO3MOXKHOCTbL COBMECTHOro npumeHennsa PCI 1 cpeactea 0bpaboTKM pesynsTaTtoB U3Mepe-
HW, TO cneayeT cornacoBaTtk NpuMmeHeHne gaHHoro PCI ¢ narotoButenem cpeactea obpaboTKN pe3ynsTaToB
M3MEpPEHUN.
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9.2.2.2Bce BHyTpeHHKe YacTu PCI, nMmetoLiye KOHTaKT ¢ ra3om, A0MKHbI ObITb U3roTOBMEHLI N3 MaTepuana,
XUMWUYECKN HEUTPASIBHOTO K ra3y 1 ero KOMnoHeHTaM.

KoHcTpyKkuusa PCI, a Takke npuMeHsieMble NpU MoHTaxe donaHLbl, 60nThl, ranky, LUNUMNLKK, YNNTOTHUTESTbHbIE
NpoKnaaky AomkHbl ObITb paccynTaHbl HA MakCUManbHOE JaBNeHMe U TeMnepaTypy rasa.

Bce HapyxHble YacTu PCI, npMeHAeMOro Ha OTKpbITOM BO3AyXe, A0MKHbI ObITb M3rOTOBMNEHLI U3 KOPPO3K-
OHHO-CTOWKOro MmaTtepuana uim UMeTb NoKpbITUE, CTOUKOE K aTMOCEPHbLIM BO3AEUCTBUSIM.

9.2.2.3[pwn BbIDOpE TUNa PCI 1 ero xapakrepuUCTUK yUNTLIBAOT:

- Anana3oH U3MeHeHWs pacxoaa rasa;

- peXX1M NMoToKa rasa (NpepbIBUCTbIW, NepeMeHHbIV, NyNbCUPYIOLWNIA) N Hanudue UM OTCYTCTBUE B NMNOTOKEe
rasa akycTUYecKnx konebaHui;

- Aana3oH U3MeHeHUda gaBneHUst U TeMrnepaTypbl rasa;

- cTabUNBbHOCTL COCTaBa rasa;

- HaNnn4ne MexaHU4yecKnx NnpuMecen Ui KoHgeHcaTa B NOTOKe rasa;

- BHYyTpeHHUU anameTp UT;

- Hanndne MC, cosgarolmnxX 3aKpyTKy NOTOKA;

- cobntoaeHne ycTaHOBNEHHbLIX HOPM TOYHOCTU U3MEPEHUIA.

PekomeHayemble obnactu npumeHeHnst PCI™ 1 npoueaypa Beibopa Tunopasmepa PCIT npuBeaeHbl B NpuUnio-
XeHun A.

[Tpu BLIOOpPe PCI cneayeT yduThIBaTb BO3MOXHOE MECTO €ro yCTaHOBKU U CTeneHb BIINAHUS BHELLHUX
aTMocdoepHbIX BO3OENCTBUN.

9.2.2.4 MoHTax PCI BbINOMNHSAT B COOTBETCTBUU C TPeDOBaHUSIMU €ro 3KcnyatauMoHHON AOKYMEHTAaLIUMN.

MecTto yctaHoBkn PCI Ha TpybonpoBoae BblIbUpatoT ¢ y4eTOM HEODXOAMMOCTN obecneveHns ero saluThl
OT yaapoB, MeXaHUYeCKNX BO3OAEUCTBUI, NPON3BOACTBEHHOW BUOpaLIN U BHELLUHUX MarHUTHBLIX NONEN.

3anpeLwlaetca pacnonarate PCI BONuan HarpepartenbHbIX MPUOOPOB, a TakKe B MecTax BO3MOXHOIO CKOIM-
neHus Boabil.

PCI He pekomMeHAOyeTCH yCTaHaBNUBAaThL B HUXKHEW YacTh TpybonpoBoaa, rae BO3IMOXHO CKONMeHNe KoHOEeH-
caTa.

PCI ycTaHaBnMBalOT Ha CBOE MECTO NOCe 3aBepLUEHUs TnapaBfINYeCKUX UCNbITaHU U ONPecCcoBKU TpyDO-
npoBoda (Ha BpeMsi NpoBeaeHUA rmgpaBindeckuxX UcnbiTaHu U onpeccoBk Ha MecTo PCI cneayeT ycTaHOBUTL
BpeMeHHY0 BCTaBky). Nepen yctaHoBkoW PCI Ha mecTo TpybonpoBoa A0JKEH ObITh BbICYLLEH U OUULLEH.

[1pn ycTaHoBKe 1 akcnnyaTauun PCI He aomkeH noaeeprateCcd MeXxaHU4ecknM BO3QENCTBUAM, KOTOPbIE
MOTYT MPUBECTU K U3rMdaroLLMM N KPYTALLIMM HanpsbkeHUsAM B MecTax coegnHeHusa PCI ¢ TpybonpoBoaoMm, npe-
BblLLAKOLLME gonyckaeMble 3HaYeHUd, yCTaHOBNEeHHbIe U3rOTOBUTENEM.

Kuuncny mep, CH/XKaoLWMX 3TU HAanNpshKeHWd, OTHOCATCS, B YACTHOCTU!

- obecneveHne coocHocTu ydacTkoB UT, npuneratownx K PCT, ¢ ockto PCI;

- CKMNOYEeHKe npornda TpydbonpoBoada nyTemMm COOTBETCTBYIOLLETO pasMeLLeHNs1 YCTPOUCTB, NoaaepKuaato-
LLIKMX TpybonpoBoAa;

- obecneyveHne BOIMOXKHOCTU KOMMNEHcaLMK ANWH TpybonpoBoAO0B NpW NpoBeAeHUN AeMOHTaXa U YCTaHOB-
Kn PCI;

- obecnevyeHne KoMNeHcaLnn TeNNoBbIX AedopMaLni, BbI3bIBAOLLKMX M3MEHEHWe ANNH TpybOonpoBOAO0B U
NosABNEHNE MEeXaHUYEeCKNX HANPSXKEeHUX B HUX.

[Tpumedanwne—llpun obecnevyeHmn KOMNEHcCAUUN N3MEHEHUA ONWH TPYBONpOBOAOB CTPEMATCHA NOMHOCTHIO
MCNONb30BaTb KOMMEHCUPYIOLWLYIO CNOCODHOCTE camux TpybonpoBogoB. Korga ykasaHHOW CrnocODHOCTU HEeQO0CTaTOuHO,
YCTAHABMMBAKOT AONONHUTENbBHbIE KOMNEHCHPYIOWME anemenTbl ([1-00pa3sHble y4acTkm TpyoonpoBoagoB, rMOKNE LLNMAaHIN,
canbHUKK, CUINbMOHBI N Ap.);

- obecneveHne B mecTtax coeanHeHus PCI v Tpybonposoada napanfienbHOCTU pnaHLEB U COOCHOCTU UX
KpeneXHbIX OTBEPCTUN.

He gonyckaeTcsi npoBeaeHWe cBapoYHbIX paboT Ha Tpybonposoae Bbnuau pnaHues PCI nocne ero ycra-
HOBKW Ha UT.

[Tpu moHTaxke PCI Ha TpybonpoBoae KOHTPOSIMPYHOT NPaBUSTIbHOCTL €0 OpUEeHTaLMN Ha COOTBETCTBUE Ha-
npaBfeHno NOToKa rasa B TpybonpoBoae.

[1na ynnoTHeHUsA onaHUeBbIX coeauHEeHUN cneayeT NPpUMeHsTb YIIJIOTHUTENbHbIE NPOKNagKkn € POBHbLIMU
0e3 «baxpomMbl» KpasiMi MO BHYTPEHHEMY WU HAPYXKHOMY KOHTYpPaM. YCTAaHOBKY YMJTOTHUTENBHbLIX MPOKNaaoK chne-
ayeT nNpou3BognTb Takum obpasom, YTobbl OHU HE BLICTYNany BO BHYTPEHHIOK NMONOCThL TpybonpoBoaa.
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9.2.2.5 l'lpn npumMmeHeHnn TypbUHHbIX U BUXpeBbIX PCI pekomeHayeTcsa cobntogaTth cneayowme Mepbl no
CHUXXEHWIO BNUAHUSA Ha UX NoKasaHWA nynbcaunn pacxona M gaBneHna rasa:

- obecneunBaloT yCTOWYNBYHO paboTy perynsatopoB AaBMIEHUS NPU UX HANUYNK Ha Y3Ie N3MEPEHN;

- perynaTtopbl gaBneHns 6e3 LymMornyLwmTensd, paboTtatolne Ha KpUTUYECKOM peXxumMe, pasmMeLlaroT Noc-
ne PCI;

- He ycTaHaBnuBatoT Ha T nocnegoBaTenibHO TYPOUHHBLIW NNk Buxpeson PCI ¢ poTalOHHBIMW U NOPLL-
HEBbLIMW YCTPOUCTBaAMMU;

- NpY YPOBHE NyNbcaln pacxoda, NpeBbillalolleM npegensl, yctaHoBneHHble narotosutenem PCI, mc-
NoNb3yT AeMndoep nynbcauui.

Ecnun 3HaveHWe paboyero (M30LITOUHOrO) AaBneHus B Tpydbonposoae npesbilaeT 0,05 MlMa, ana sawuTsl
poTaunoHHbIX PCIT oT AMHaAMKUYeCcKUX Harpy3ok, CBsi3aHHbIX C Pe3KUMMN U3MEHEHUAMU pacxoaa rasa n pabodero
OaBneHnsl, pekoMeHayeTCcs yCTaHOBKa NpeaoxXpaHnTensHoW Wwanbel. [NpeaoxpaHuTtensHyo LWanby yctaHaBnBa-
0T HenocpeacTBeHHO Ha Bbixoae PCI Mexay oTBeTHbIM dofiaHUeM Tpydbonposoaa 1 BeIxoaHbIM doniaHuem PCI w1
OBYMS YMNOTHUTENBHBLIMU NpoKNnagkamu. leoMmeTpuieckmue pasmMmepbl NpeaoxXpaHnUTeNbHbIX Land ycTaHaBNMBAET
narotoeutene PCI B 3aBUCUMMOCTW OT €ro YCIIOBHOTO Npoxoaa.

9.2.2.6 TypbuHHble 1 BuxpeBble PCI pacnonaratoT nocne NpaMmonnHeNHOro LnnuHapuyeckoro ydactka UT,
MMeELOLLIEro Kpyrnoe BHYTPEeHHee ceveHne, AnMHa KOTOpOoro AomKkHa ObITb HE MeHee YCTaHOBNEHHOW U3roTOBUTE-
nem.

[Mpy Hanu4mm nocne TypbuHHoro nnn suxpesoro PCI Tvna MC, koTopblli He AonycKaeTcs ycTaHaBNMBaTh
HenocpeacTeeHHo nocne PCI, obecneunsaoT NpssMonHenHbin umnuHapudeckmnin ydactok UT mexay PCIM v aTum
MC, annHa KkoToporo AomKHa ObITb HE MeHee YCTaHOBINEeHHOW N3roTOBUTENEM.

[MpsamonnHeliHble uMnuHapudeckme ydactkn UT go n nocne potaumoHHoro PCI He TpebytoTes, ecnv name-
peHve AaBneHus U/unm Temnepartypbl OCYLLECTBSETCA B €ro Kopryce.

[TpumedaHne— PortaumoHHele PCI pekomeHayeTca pacnonarartb rnocrne npsaMmoriMuHEMHONO UUITMHAPUYECKOIO
yyactka T anuHon He meHee 2DN, ecnn gasnenue rasa bonee 0,7 Mlla [10] nnn namepenHns gaBneHnsa n/unm temne-
patypbl ocywecTtensatoTca nepeq PClI BHe ero kopnyca.

[Tocne potauynoHHoro PCI pekomeHgyeTtca ycTtaHaenmBaTb NMPAMONIMHEUHbIM uunuHgpudecknn ydactok AT anm-
HOW He meHee 2DN, ecnin pasnenune rasa donee 0,7 Mla [10] n namepenuns gaBnenns n/nnn TemnepaTypbl OCYLWECTBITS-
totca nocne PCI BHe ero kopnyca.

[TpssMonuHenHsble LunuHapudeckmne ydactkm T moryT ObITe NpeayCcMOTPEHbI 3aBOAOM — N3rOTOBUTENEM
PCI, Toraa nx nnbo seinonHAwoT B Kopnyce PCI™ B BUAe BXOAHOIO Y BbIXOAHOMO NaTpyobkoB, NMOO NOCTaBNAOT B
komnnekTte ¢ PCI B Buae otaenbHbIX cekun AT.

9.2.2.7 PCI moHTUpytoT HA T ¢ ydeToM TpeboBaHMA N3rOTOBUTENSA K €0 NMOMOXKEHUIO OTHOCUTESIBHO ropu-
30HTa (BepTUKANbHO, FOPU3OHTASIbHO UMW HAKNMOHHO) C cObNtogeHUeM AOMNYCKOB K YIIOBLIM OTKITOHEHUSAAM OCU €ro
Kopnyca OT ropnu3oHTany 1 BEpTUKaNW.

[TpnmedaHwe— [Ina ymMeHbLLEHNA 3aCOPEHUSA U3MEPUTESNBHBIX Kamep poTtaunoHHble PCI pekomeHayeTtcs
yCTaHaBNMBATb HA BEPTUKANBbHOM y4acTke TpybonpoBoaa € NOTOKOM, HanpaBlieHHbIM CBEPXY BHU3.

9.2.2.8 CpeaHne BHyTpeHHUe gnameTpbl cedeHu T (cm. 9.5.4) no n nocne PCI, HenocpeaCcTBEHHO NpU-
MbIKaloOLLUX K HEMY, OO/KHbI HAXOAUTLCS B AoNycKaeMbIX npeaenax, ycTaHoBNeHHbIX narotosutenem PCI .

BenuduHa yctyna B MmecTe coeanHeHna PCI ¢ T He agonkHa npeBbIlaTh:

- eCn cpegHUU BHYTpeHHUW anameTp cedeHns T B MecTe ero coeanHeHua ¢ PCIT He MeHee ero yCnoBHOMo
npoxoda

0:75(Dmax_DN); (91)

- ECJ1N CpEﬂ,HI/II:"I BHyTDEHHI/II?I ANaMeTp CeHYeHN4d T B mecTe ero coegnHeHus ¢ PCI MeHee ero YCI1OBHOTIO
pOoXodd

0,75(D,... — DN), (9.2)

rae D, , Dyin — MakCUManbHbIA 1 MUHUMAIbHBLIM  JONYyCKaeMble BHYTPeHHUEe anameTpbl NPpAMOIUHENHOro
ydyacTka T ana koHKpeTHoro Tunopasmepa PCIl, yctaHaBNMBaeMbI/ €ro U3roTOBUTENEM, MM;
DN — ycnoBHbIN npoxoa PCI, mm.
Ycnosus (9.1) 1 (9.2) BINOMHSAOT, eCIN U3rOTOBUTENEM He YCTAHOBMNEHbI TpeboBaHUSA K YCTyNnam B MecTax
coeanHeHna PCI n cekumn UT, HenocpeaCTBEHHO NPUMbIKAOLLMX K HEMY.
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9.2.2.9 MoHTaX Npon3BoAAT TaknmM 0bpasom, YTODbLI UCKTHOYUTL NOBPEXAEHWE U cAaBNMBaAHUE 3NeKTpUYec-
Knx kabenen. Npn 3TomM curHanbHble Kabenn salmwatoT OT BIIUSAHUS 3N1EeKTpUYEeCKUX MOMEX, a CUITOBbIe Kabenu
NpoknagbiBaroT Ha AOCTAaTOYHOM yaaneHUM OT CUTHalNbHbIX.

9.2.3 CpeacTBa UaMepeHUU AaBrneHUA 1 UX MOHTAaX

9.2.3.1 AbcosntoTHOE gaBneHue rasza nmbo namepsaroT HenocpeacTBeHHO ¢ nomMoLLbo CIA abcontoTHOro gaB-
neHuns, nMbo onpedenaroT NyTemM CYMMUPOBaHUA M3MEPEHHbIX 3HAYEHWUI U3DLITOYHOro M aTMocdepHOro agasne-
HISA.

[TpyumevyaHwus

1 OBbIMHO BMECTO W3MEPEHHOr0 aTtMoCepHOro AaBneHUs K U3MEPEHHOMY WU3DbITOYHOMY AaBNeHU0 Npnbas-
NSAKT NMPUHATOE YCNOBHO-MOCTOSIHHBIM 3HAYEHUE aTMOCHEPHOro AaBreHus.

Heobxoanmo yunTbiBaTb, YTO MPU ManbiX 3HAYEHUAX M3DBITOYHOIO JaBNeHUs BO3pacTaeT BKNaa HeonpeaeneHHo-
CTU n3MepeHnst aTMocepHOro AaBrneHns B CYMMapHYIO CTAHAAPTHYIO HEeonpeaeneHHoCTb onpeaeneHns abcontoTHOro
OABMEHUS, YTO NPUBOANT K HEOBXOAUMOCTUN HACTOW KOPPEKTUPOBKN MPUHATOrO YCNOBHO-MOCTOAHHOIO 3HA4YEHUS aTMOC-
PepHoOro gaBneHusl.

2 [NpumeHate CY abcontoTHOro gaeneHuss nnu onpeaenste abCconTHOE AaBreHue no pesyneraram n3MepeHun
B peallbHOM MacwTabe BpeMeHU M3DbITOYHOro N atMochepHOro JaBneHus PEeKOMEHOYETCH B Cnyyae HapyLweHus crie-
OYIOLLENO YCITOBUS:

Pamax — Pamin

Pmin

< 0,006U5, (9.3)

rae pama}(’ pamin — HambonblLEee N HAMMEHbLLEE aTMOCdDepHOE HaBlleHne B YCITIOBUAX 3KCIUJTyaTaunn y3alia HSMEDEHHI;I;
Pmin — MUHUMAllbHOE abconTHOE daBlleHne ITa3da B YCIIOBUAX 3KCIJ1yaTauun yalla HSMEDEHHﬁ;

F _ ! _
U, — oTHOCUTENbHas paclmMpeHHas HeonpeaeneHHoCTb N3mepeHnss abCcomnoTHONO AaBneHns, ykazaHHasi B Tabnu
Lue 7 Ans COOTBETCTBYIOWEr0 YPOBHSA TOYHOCTU U3MEPEHU.

AbcontoTHOe, N3bbIToYHOE N aTMocdepHoe AaBneHUs raza namepsatoT ¢ nomoLlbio M noboro npnHuuna
nencTBus.

PekomeHayeTcst BblbupaTth L, ¥ KOTOpbIX cTabUIbHOCTL nokasaHuin He Xyxe 0,1 % 3a roga.

[1 akcnnyaTtupyoT B AnanasoHe pabovnx gaBnieHUn, Npu KOTopbIX cobntogaeTtcd TpeboBaHue Tabnuubl 7 K
3Ha4YeHUAM gonyckaeMon 0THOCUTEeNbHOU pacllMpeHHOW HeonpeaeneHHOCTU U3MepeHN AaBeHNs AN COOTBET-
CTBYHOLLEro yYpoOBHSI TOUHOCTU U3MEPEHUN.

[pu skcnnyaTtaunm N4 Heobxoanmo y4nThIBaTh, YTO AaHHble C4yBCTBUTENBHBLI K TEMNEpaType OKpYKato-
Len cpeasbl.

B uenax MmmHumMusauum BNMaHUAa TemMmnepaTypbl OKpyKatoLlew cpedbl Ha pe3ynsraTtbl U3MepeHUsa AaBlieHUsd
[11] pekoMeHayeTCs ycTaHaBNMBAaTb B MOMeELLEHUU UMK B YTENNEHHOM o0borperaemMoM LiKady ¢ TeMnepaTypon
(20 £ 10) °C.

9.2.3.2B Ka4ecTBe 3anopHon apmMaTypbl HAa COeANHUTENBHBLIX TPYOKaxX NPUMEHSIIOT UrofibdaThle KnanaHbl
(BEHTUMW) N LLAPOBLIE KpaHbl.

[Tpu moHTaxe [ pekomeHayeTcst NPUMEHEHNe ABYXBEHTUNbHLIX ONOKOB, KOTOpbLIE 0obecnevnBatoT Noa-
KntoveHue NI Kk coeanHUTENbHLIM TPpybKam, ONOKMPOBKY U COPOC AaBNEHUS B COeANHUTENBHbLIX TPpyDKaxX, Moaco-
eanHeHne stanoHHbIX CU ana koHTpons MX M.

9.2.3.3 MecTo oTBepCTUS ANsl 0TOopa AaBNEHUS NPU NpUMeHeHnK TypbuHHoro PCIT aomkHo ObITh pacnono-
)XEHO B HenocpeacTBeHHOM BnM30oCcT OT KpblikdaTku B Kopnyce PCI. Ecnin koHCTpyKUKA TypbuHHoro PCI He
npegycMmaTpuBaeT OTBEPCTUA AN 0TOOpa AaBNEHUA U B AKCnyaTaLWOHHOW AOKYMEHTaLUK OTCYTCTBYET UH(POP-
MaLWs O MECTE ero pacrnofioXeHus1, To AoNyckaeTcsl NpoBOAUTL OTOOP AaBneHWUst Ha NPAMONUHeENHOM ydacTke UT
nepen PCI Ha paccTtoaHun He bonee 3DN 1 He meHee 1DN o1 BxogHoro doniaHua PCI.

OT160p AaBNeHUs raza NpPoBoAAT B Kopnyce potaumoHHoro PCI, ecnu a1o NpeayCcMOTPEHO €ro KOHCTPYK-
Luen. onyckaeTcs MecTo oTOOpa AaBnNeHus pacnonaraTtb Ha npsimonuHenHom ydacTtke U T, HenocpeaCTBEHHO
npumMmblkatowem Kk PCI, go nnn nocne Hero Ha pacctodaHun oT 1DN go 3DN oT ero kopnyca.

OT60p AaBNeHUs raza NpPoBOAAT B Kopnyce Buxpesoro PCI, ecnu 310 NnpeaycMoTPEHO ero KOHCTPYKLINEN.
LdonyckaeTcs mecTo oTOOpa AgaBneHUs pacrnonaraTtb Ha npsiMonmMHenHom ydactke T Ha paccTodaHUK He bonee
5DN BblILLE NN HMXKE NO NOTOKY OT 0BTeKkaeMoro Tena, ecrn MHoe He OrOBOPEHO B 3KCNyaTaLNOHHOW AOKYMEHTa-
U Ha PCI koHKpeTHOro tuna.

Ecnu mecTto oTbopa pacnonoXxeHo Ha npamMmonnHernHom ydactke UT, To HesaBucumo oT Tuna PCI Heobxoaw-
MO cobntogeHune crieayowux TpedboBaHni:

- Mexay Toukon otbopa 1 PCI gonxHel otcytcTtBoBaTh MC;
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- paccTosAHNe OT TOUKKM 0TOOpa AgasneHus ao onmxkanwero MC gonxkHo 6bITb He MeHee 1,5DN,;

- MECTO PacronoXeHUsa oTBEPCTUA ANd oTbopa ganeHusa otHocutensHo PCI 1 pacctoaHne Ao Hero npu
noBepke (Kannbposke) PCI 1 B ycnoBusaX ero akcnnyatauum AomKHbl ObiTe MOAEHTUYHBIMM.

B ropnsoHTanbHbIX M HAKIOHHLIX TPYOONPOBOAAX OTBEPCTUA AN 0TOOpa AaBNEHNA pa3MeLLatoT B BEPXHEW
yactn T unn PCI c 0TKNOHEHWEM OT BEPTUKAIIbHOW NSTOCKOCTU, NpoXoasiLLen Yepes ocb TpyObl, He bonee 45° —
0119 BNa)KHbIX ra3oB U He bonee 90° — anst cyxux rasos.

OTBepcTHe AN oTbopa aaBneHUs1 B BepTUKaNbHbIX TPydonpoBodax AOCMMKHO ObITb pacnonoXeHo pagun-
anbHO.

9.2.3.4 [laBneHune oTbupatoT Yepes uunnHagpmnyeckoe oTeBepcTme Uin nas. KpoMkn oTBepCTUN U Ma30B He
OOJKHbI UMeTb 3ayceHueB. na nukevgauMm sayceHUeB N 3agMpoB AonyckaeTcsa CKpyrneHne BHYTPeHHeEN
KPOMKW OTBEPCTUA pagnycom He bonee 1/10 ero gnameTpa.

B MecTe BbIXoga KpOMKN OTBEPCTUA A0SKHbI ObIThb BbINOSIHEHHBIMU 3an04ULO C BHYTPEHHEN NOBEPXHO-
ctbto AT nnn PCT.

HepoBHOCTW Ha BHYTPEHHEW NOBEPXHOCTU OTBEPCTUS W Nasa UMK Ha CTEHKE Tpybonposoaa BONMU3N HUX He
aonyckaroTcd. CoOOTBETCTBME HACTOSILLLEMY TPebOBaHNIO NPOBEPSAIOT BU3yallbHO.

[1py onpeageneHn guameTpa OTBEPCTUSA YUUTLIBAKOT BOSMOXHOCTL €ro 3acopeHust U HeobxoanMOoCTL obec-
nevyeHus yaoBNeTBOPUTENbHbLIX AMHAMUYECKUX XapaKTepUCTUK. PekomeHayeTcs BbIOMpaTh ANaMeTp OTBEPCTUSA
nns otbopa gaBneHust He meHee 3 MM U He Bosiee 12 mMm. IpK 3ToM gnameTp OTBEPCTUSA HEe A0JTKEH ObITh Bonee
0,13D. OTBepcTUE AOMKHO ObITh UMNTMHAPUYECKMM HA AJTMHE HEe MeHee OAHOro BHYTPEHHEro AgnamMeTpa OTBEPCTUS
Mnpwv NU3MEPEHNN OT BHYTPEHHEW CTEHKU TpybonpoBoaa.

LLlnpnHa nasa B HanpaeneHnn NoToKa rasza AomkHa bbiTb HE MeHee 2 MM, a rnybuHa nasa — He MeHee ero
LMpKHLIL. Mnowaab ceveHns nasa gomkHa 6biTh B npeaenax ot 10 go 80 Mm?.

9.2.3.5CoegnHuntensHas Tpybka anga nepeaadn aasneHus ot UT k C gaBneHuns AoMKHA UMETb YKIMOH K
ropu3oHTann He MeHee 1:12.

[Tpy NpUMeHeHNK coegUHNUTENBHLIX TPYDOOK, COCTaBNEHHbLIX N3 OTAENbHBLIX CEKLUWNA, ANaMETP YCITOBHOMO NPO-
X04a aTUX ceKUM AO0SKEH BbITb OAUHAKOBLIM.

PekomMmeHayeMble 3Ha4YeHWda BHYTPEHHEro AnamMmeTpa coeauHUTENBHLIX TPYOOK NprBeaeHbI B TabnuLe 8.

Tabnwuua 8
3HAYEeHWE BHYTPEHHEro gmametpa, MM, Npu gnuHe Tpybok, m
Tun cpeabl
MeHee 2.5 OoT 2,5 no 16 oT 16 no 45 oT 45 no 90

Cyxou ras OT1 3,5 no 10 BKNHOM. OT1 6 a0 10 BKMHOM. 10 10
BrnaxHbin ras® 13 13 13 13
3arpsi3HeHHbIN ras™” 25 25 25 38

* [a3, cnOCOOHLIN KOHOAEHCUPOBATLCA B COEAUMHUTENBHOW TPYDOKe, T. €. TOYKU POChl NO Brare v yrnesogopoaam

KOTOPOro MOryT OKa3aTbCs BbllLe TeMNepaTypbl rada B COeAUHUTENBHOU TPYOKe.
** a3, 3arpsi3HEHUs1 KOTOPOro MOryT MNPUBECTU K NEPEKPLITUID CEYEHUSA COEAUHUTENBHOW TPYOKMW.

MaTepunan coeguHUTENbHbLIX TPYOOK A0MKEH BbITh KOPPO3NOHHO-CTONKAM MO OTHOLLEHWUIO K U3MEPAEMOMY
rasy, ero KoHgeHcaTy U COMyTCTBYOLLMM KOMNOHEeHTaM (MeTaHon, rMuKonb 1 Ap.).
9.2.3.6 MX CU atmocdepHoro gaBneHus BbIONpaoT N3 HeobXoaMMOCTHM BbINONHEHNS CleayoLero ycno-

BUA:
| - 105
U SﬁUz—(—”)UZ , 9.4
Pa P P p Pw ( )
rae U, — oTHocuTenbHas paclumpeHHas HeonpeaeneHHoCTb M3MepeHnii abcontoTHOro AasrneHus (cM. Tabnuuy 7);

U;,H — OTHOCUTEJIbHAA PACLUNPEHHAA HEOTPEeAEeJIEHHOCTD I/IBMEDEHI/II:;I M30LITOMHOrO AaBeHUS.

ATIVIOCCbepHOG AdaBlieHne MAMEPAIOT B MeECTE PaClloOJ10KEHNA CU n3bbITOYHOrO AaBJ1€HNA, ECITA MNOCTIeQHEE
Pa3MeLLEeHO B 3aaMKHYTOM MNMPOCTPaHCTBE, NPU HAJTUHMIN B HEM PA3PEKEHNA UTTU M3OLITOYHOrO AadBJ1EHNHA (Haﬂ,ﬂ,y-
Ba), co34aBaeMoro cmcremMamm BeHTUJ1Auim 1 KOHQUUMoOHWUPOBaHNA.
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9.2.4 CpegcTBa UaMepeHUU TemMnepaTtypbl U UX MOHTaX
9.2.4.1 TemnepaTypy raza namepsitoT ¢ noMoLLbto [T nodoro npuHLKMna AeNCTBUS.
TepmogmnHammyeckyto (abCoMoTHYO) TeMNepaTypy rasa onpeaensitoT no opmyne

T=273,15+t (9.5)

CU Temnepatypsl BbIOUpPAOT B COOTBETCTBUN C pEKOMEHJALINSIMMU:

- Anana3oH namepeHun INT gonmkeH ObITb MUHUMAaIbHO A0CTATOUHbIM;

- KOHCTPYKTUBHOE ncrnonHeHue INT (3alwnLeHHOCTb OT BHELWHUX BO3AeUCTBUN, HAPYXXHBIV AUnaMeTp 1 4nHa
ero MOHTaXXHOW YacTn) O0IKHO COOTBETCTBOBATL TpeboBaHUAM, ycTaHOBNEHHbIM [TOCT 6651 1 HACTOSALLIMM CTaH-
OapTOM K U3MepeHWto TeMnepaTypbl rasa;

- TN KoMNeHcauuoHHoro kabens ana noakntodeHns INT K BTOpUYHOMY NpUBopy 1 cXemy noakntoveHUs
(Tpex- UMM YEeTbIPEXNPOBOAHYIO) ANA NOAKNOYEHUS TEPMOMETPAa CONPOTUBIEHNA BbIDMpPAIOT C y4ETOM YCNOBUI
aKcnnyatauum n MecTa pasmMeLLeHUsa HOPpMUPYHOLLEro U BTOPUYHOTO NpeobpasoBaTtens.

[pw BbIDOPE BTOPUYHOIO Npubopa cneayeT yYnTbiBaTb HOMUHAMNBHYHO CTAaTUYECKYHO XapaKTEePUCTUKY NMpUME-
HAemoro [1T.

[1na namepeHna TeMmnepartypbl pekoMeHAayeTCA NPUMEHSATb TEPMOMETPLI CONPOTUBNEHNA, HOMWHANBLHOE 3Ha-
YyeHne conpotuBneHus kotopblX Npn O °C He meHee 100 OMm.

[MTpunumMmedyaHwmne— Cnocobbl coeagnHeHUs1 TEPMOMETPAa CONPOTUBIEHUA U BTOPUYHOro npeobpasoBarens no
Tpex- NN YeTbIpeXNpPOBOAHBIM CXeMaM NOAKIIOYEHUS ABNATCA Hanbonee npegnoYvTUTENbHbIMMU.

B LilensiXx CHUXKeHUS MeToOUYECKON HeonpeaeneHHOCTU U3MepPEeHUn TeMnepaTypbl, 00YCroBNEHHOW TEMNO-
BbIM U3Ny4YeHNEM, pekoMmeHayeTca NpumMeHaTh [T ¢ rnagkon bnecTalen NoBEPXHOCTLIO.

Ecnu TemMnepaTypa rasa aBnsaeTcd HENOCTOAHHON, TO TOYHOCTL ee U3MepeHUin 3aBUCUT OT UHTEHCUBHOCTU
nepegadn Tenna oT rasa Ha YyBCcTBUTENbHbIV anieMeHT [T, [lna cHuXXeHWA 3agepkku (BpeMeHN) peakLn peko-
MeHayeTcsa NPUHATE crnegyloume Mepbi:

- MaTepuan CTeHKkU rmnbabl [T gomkeH obnagaTte YyMepeHHO BbICOKOW TENNONPOBOAHOCTLIO, a MOBEPXHOCTL
CTEHKW, conpuKkacatroLlasica co cpeanon, AomkHa Bcerga obiTb YACTOW;

- YyBCTBUTENbHbLIV anemMeHT [T gofkeH MMeTb MalbIv pasMep, Manyr Maccy M HA3KYHO TEMNITOEMKOCTb.

9.2.4.2 Temnepatypy rasa nsmepdatoT B Kopnyce PCI, ecnin aTo npeaycMoTpeHOo ero KOHCTPYKUMeEN, UK Ha
npamonnHenHom ydacTtke T go nnu nocne PCI B 3aBUCMMOCTU OT ero Tmna.

B cny4yae npumeHeHunst TypbuHHoro nnm potaumnoHHoro PCI npun namepeHnn Temnepartypbl BHE ero Kopnyca
[1T pasmellaroT go nnu nocne PCI Ha paccToaHuu B npegenax ot 2DN o SDN (ecnn apyrie BapuUaHTbl yCTaHOB-
K I'N'T He oroBopeHsbl B 3kcnnyataunoHHoW gokymeHTaumm Ha PCI KoHKpeTHOro Tnna).

[Tpu npumeHeHunn TypduHHoro PCI B Lenax ucknoveHusa BrnnaHus INT Ha KUHeEMaTUYECKY0 CTPYKTYPY NMOTO-
ka nepen PCI pekomeHayeTca ['1T ycTaHaBMBaTL Nocre Hero.

B cny4yae npumeHeHns BuxpeBbix PCI TemnepaTypy raza UsMepsitoT rnocrie tena obtekaHus B kopnyce PCI,
€CITIN 3TO NPeayCMOTPEHO ero KOHCTPYKUUEN, UK Ha npsiMoninHerHoMm ydacTtke VT Ha paccToaHuK He bonee 6 DN
nocne PCI.

9.2.4.34yBcTBUTENLHBLIM 3neMeHT [T B crniyvae nsmepeHunst Temnepartypbl BHe kopnyca PCI gosikeH bbITb
pasmMelleH B T Ha rnybuHe o1 0,3D 00 0,7D.

[T MoXeT ObITb YCTaHOBNEH HenocpeaAcTBeHHO B T nnu B rnnbay (KapmaH).

HapyxHble aguameTpbl kopnyca [T v runbabl (Npy ee Hanu4nn) AosKHbI ObITh He Bbonee 0,13D. [lonyckaeTcs
yBenieHue HapyxHoro aunameTpa kopnyca [T v runesbl (Npyn ee Hanndun) go 0,20, ecnii OHKW yCTaHOBIIEHbI Ha
npamonnHenHom ydacTtke VT nocne PCI 1 Tennon3onmpoBaHbl, Kak NokasaHo Ha pUcyHke 1.

[T T

AU
C )
“ T
o ==
X X
AKX

PSSP KX,
Yo% %% % %%

g

DN DN

- -1 -

PucyHoK 1 — [Npumepbl Tennonsonauum kopnyca ydactkos AT v T1T
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[ ybuHa norpy»xeHusi [T gormkHa ObITh paBHa AJIMHE €ro MOHTa)KHOM YacTH, yCTaHOBIEHHOW M3roTOBUTENEM
Ons KoHkpeTHoro Tuna [T.

[1pu ycTaHoBke T B runb3y AofmkeH ObITh obecneveH HageXHbIW TENNOBOW KOHTAKT. nsa obecne4veHns
TENNOBOro KOHTaKTa rMnb3y 3anofHAT, HanpumMep, Xuakum macnom. [T norpyxaroT B ranb3y Ha NOJTHYIO ee
rMyOuHY (C MOHTa)XHbIM 3a30poM). PekoMeHayeTcs, UToDbI 3a30p Mexay DOKOBLIMWU CTeHKaMu rufib3bl U [T He
npesbiwan 0,5 Mm.

UyBCcTBUTENLHBLIA anemMeHT T pekoMmeHayeTcs pacnonaraTth pagvanbHO OTHOCUTENLHO TPYOonpoBoaa.

[onyckaeTcst HakNoHHaga ycTaHoBKa Kopniyca [T unu ero yctaHoBKa B M3rnbe KoneHa no ocuk Tpyodonposoaa.

Ha TpybonpoBoaax anametpom o1 50 Ao 100 mm gonyckaeTtcd yctaHoBKka [T B paclumputene, pasmeLleH-
HOM Ha paccToaHun o1 3DN ao 7DN nocne PCI. KoOHyCHOCTEL NepexogoB paclunputend go/KHa COOTBETCTBOBATL
TpeboBaHusm TOCT 17378.

Bo3smoxkHble BapunaHThl pacnofioxkeHua [T B UT npuBeaeHbl Ha pUCyHKe 2.

[TpumedyaHnwne— Bapuantel pacnionoxenus [T B AT, npnBegeHHble Ha pUCYHKE 2, pacrnpoCTPaHAIOTCHA TaKXe
Ha cnydaun yctaHoBku [1T B runbay.

a 6
- SR N %7
- THE = Y
- \\'.: =N & «
\\ "" J" 4 I‘V —
A A A Y /7 WA A ~
“ '..’/ 4 5::_ 9 0 ° ~~ﬁr..-l':.l-
(\ — _ i _ _ i i
“ U}
|
8 2

a4 — paguvaneHoe;, 6 — HaknoHHOE, 8 — B U3rMbe KoneHa, 2 — B pacluumpurtene

PucyHok 2 — Cxema pacnonoxeHusi YWyBCTBUTENbBHOINO 3NemMeHTa npeodpaszoBaTtens teMmnepartypsbi

9.2.4.4 Ecnu Ha UT npegycmaTpuBaeTcda Hanudue KoHTponeHoro [T, To pacctoaHne mexay KOHTPOMNbHbIM U
pabdounm MNT gormkHo HaxoauTeest B npeaenax ot 0,5DN go 2DN, a yron mexay ocesbiMu nniockoctamun UT, B
KOTOPbLIX pacnonaratoT pabounin n KoHTponbHbIW T, aomkeH 6bITh B Npegenax (90 + 10)°.

9.2.4.5 Ecnn TeMnepaTypa okpyxarwLllen cpedbl B npouecce skcnnyataumm PCIT moxeT oTnmMyaTecs OT

TeMnepaTypbl U3aMmepsieMoro rasa bonee yem Ha 40 °C, To TennounsonupytoT kopnyc PCIT n yyacTtkm UT, kak noka-
3aHO Ha PUCYHKe 3.

9.2.5 CpeacTBa M3aMepeHMIn NNOTHOCTU rasa U UX MOHTaX
9.2.5.1 1na namepeHuns nnoTHOCTK rasa B pabo4mx yCrnoBUsaX OMycKkaeTcs MPUMEHEHWE NOTOKOBLIX MIOTHO-

MEPOB nodoro T [a, OTHOCUTETIbHAA PaCLUNPEHHAA HEOTPEeAeJIEHHOCTb I/I3IVIe|IJEHI/II2 KOTOPbIX B YCJIOBUAX SKCIJ1Y-
dTal HE NPpEBbLILUAET 3HaYeHUW, VKa3dHHbIX B TEIGJ'II/ILI,e {/, N4 COOTBETCTBYHOLLEIO YPOBHA TOHHOCTH I/I3Mep8HI/II2.
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PUCyHOK 3 — [lpumepbl Tennounsonaumm kopnyca PCI w yvactkoB AT

[Tpy ycTaHOBKe NNIOTHOMEPa Heobxoanmo obecnevnTb crieayroLlee:

- 3HAaYeHUA aaBnNeHnst 1 TeMmnepaTypbl rasa B YyBCTBUTENBHOM 3f1eMeHTe NIoTHOMEepPa A0 KHbI ObITh Kak
MOXXHO Brimke K nx sHadeHusam B PCT;

- Npoba rasa gonkHa bbITb YUCTOW, HE coaepKaTb YacTuL, U BbITb 0aHOA3HON;

- TeMnepaTypa oKpyXaloLlero Bosayxa, conHe4vyHas paguauusi UM BeTep He O0MKHbI OKasbiBaTh CYyLLE-
CTBEHHOTO BIMUSAHUA Ha YyBCTBUTENbHbLIN 3NeMeHT N1IoTHOMEpPA;

- MOTOK rasa, NPoXoasiLuiA Yepes YyBCTBUTENbHbIW 3JTIEMEHT NNOoTHOMEpPA, A0HKEH ObITh AOCTaTOUHbIM AN
obecneveHust peakumm Ha U3MeHEHUSI CocTaBa, AaBNeHUsa U TeMnepartypbl.

YCTpOWCTBA, NPUMEHSIEMbIE Ha BXOAE NIIOTHOMEPOB ANl O4UCTKU NMpod oT npumMecen ((pUneTpbl N OCYLLIUTE-
nn), He A0MKHbI U3MEHATL OCHOBHOW COCTaB U3MEPAEMOro rasa.

[Tpob0oOTOOPHOE YCTPOUCTBO USTN YYBCTBUTENBHbIW 3JIEMEHT NSIOTHOMEPA MOXKET ObITh YCTAHOBIIEH HEMOC-
peacteeHHo B T nnbo B barnacHyto NuHU0 anga otbopa npob. donyckaeTca ocyLLEeCTBNATL nogady rasa B
NIOTHOMEP, CMOHTUPOBAHHLIW B TMNb3e, ycTaHoBNeHHOMW B UT. B aToM cnyvae Touky otbopa npobsl pacnonararoT
B 0OMacTu BbICOKOrO AaBMEHUS] rasa, a ToUKy Bo3BpaTa Npobbl — B 00NacT HU3KOro AaBneHus rasa.

PacctosiHne mexay PCI 1 npobooTOopHLIM YCTPOUCTBOM NSIOTHOMEPA UK ero YyBCTBUTESIbHLIM 3M1E€MEH-
TOM B cCny4ae X pasmelleHnsa HenocpeacTseHHo B T gomkHO BbITb He MeHee MUHUMASIbHO HEOOXOANMOW
ONWHBbI NpaMonHenHoro ydactka UT (cm. 9.2.2.6). B 3Tom cnyvae ncknoyaeTcs BIUsIHUE UCKaXKeHUW KUHEMAaTU-
YeCcKoW CTPYKTYPbI NOTOKa rasa, 00ycrnoBneHHbIX yCTaHOBKOW NpobooTOOPHOro yCTponCcTBa NioTHOMEpa Ui ero
YyBCTBUTENbLHOrO anemeHTa B T, Ha nokaszaHus PCI .

[Tpobo0oTOOPHOE YCTPOWCTBO NIOTHOMEPA UITN €ro YYBCTBUTENBHbLIA 3NEMEHT PEKOMEHAYETCH pasMeLLaTh
nocne PCI Ha paccTosaHUn He meHee 3DN 1 He bornee 5DN.

9.2.5.2B 0obluem cnyvae 3Ha4YeHUsa gaBnNeHUa U TeMnepaTypbl rasa, cneagoBartenbHO, U ero NMOTHOCTL B
YYBCTBUTENbHOM 3N1eMeHTe NNoTHOMEPa OTNUYakTCs OT 3Ha4YeHWU 3TuX BennyunH B PCI.

[TokazaHMe nnoTHOMepa nepecynThIBalOT K pabounm ycnosuam PCIT no gopmyne
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o Plo(ZoY_ . 1-ATIT( £,
p_pOpOT(Z)_pO»]_Ap/p 7 ) (96)
ae Po— [NOKa3dHHE NMNJTOTHOMEPA, KF/M?’;

T, p— TemnepaTypa 1 abconoTHoe AgaBneHue namepsiemoro raza B PCIT cooTBeTCTBEHHO;
To, Ppo— TEMNEepaTypa 1 abcontoTHOe AaBreHne rasa B MeCcTe YCTaHOBKM YyBCTBUTENbHOIO 3N1eMeHTa MnnoT-

HOMEpa COOTBETCTBEHHO;
Ap = p — Po;
AT=T-T,;

/ — (paKTop CKMMaemMocTu raza npu T, p;
Zy — PaKTop CKMMaAeMOoCTK rasa npu I, po.
[lonyckaeTca He NnepecynTbIBaTL NOKasaHWe MNoTHOMepa, eclii 3HavyeHe OTHOCUTESTbHOW paclUUpeHHOW
HeonpeaeneHHOCTN U3MEPEHNI MNOTHOCTK rada Npu pabovnx ycnoBUsX, yKkazaHHbIX B Tabnuue 7 AN COOTBET-
CTBYHOLLLEro YpOBHA TOYHOCTU, HEe MeHee 3HaYeHUs, paccuuTaHHOro no gpopmyne:

U, = U5, + 1000, (9.7)

[Ae UE)O — OTHOCUTEIIbHAA PaACLLUMNPEHHAA HEOTPEeaAeJ1IeHHOCTb I/IBMGDEHI/M [JIOTHOCTWU 'A3d NPpUMEHAEMBbBIM TJ10T-

HOMEPOM;
Vo — HaWDOMbLLEE OTHOCUTENBHOE OTKMOHEHME MNIOTHOCTW ra3a B MeCcTe YCTAaHOBKWM YyBCTBUTENbLHOIO
afieMeHTa noTHoMepa oT NNoTHOCTM rasa B PCI.

[na namepeHust TemnepaTypbl U JaBMNEHUS ra3da B MECTE pasMeLLeHNSI YYBCTBUTESTIbHOTO Sf1eMEHTA MNOTHO-
Mepa UCnonb3yioT ero WwratHele CY gaBneHmns n TeMmnepaTtypbil.

Ecnun KOHCTPYKUMSA NNOTHOMEpa He npeaycMaTpuBaeT Hanuuua wtatHoro CU naBneHus, 1o saHavyeHUe p,
pPacCUNTLIBAOT MO Pa3HOCTU 3HAYEeHMUW abCcoNTHOMO AaBnNeHUs raza B Mecte yctaHoBkM PCI v nepenaga aaBne-
HWs1 raza mexay PCI 1 MecToM yCTaHOBKU YYyBCTBUTESILHOIO 3nemMeHTa niioTHOMepa.

CHWXKeHUS pa3zHOCTU TeMnepaTypbl KOHTPONMMPYEMOro NMNOTOKAa rasa U TeMnepaTtypbl rasa, HaxoasLlerocs B
YYBCTBUTENBHOM 3N1IEMEHTE NNOTHOMEpPA, A0DNBAOTCH NMYTEM pasMeLLLeHUSI YYBCTBUTENBHOMO 3JIeMeHTa NIOTHO-
Mepa B NOTOKE U3MEepPAeMOro raza u/mnu tennonsonaunen snemMeHToB NIoTHoOMepa, Haxoaswmxes sHe UT.

9.2.6 MeToabl N cpeaAcTBa U3SMepeHUN NNOTHOCTU rasa Npu CTaHAaApPTHbLIX YCNOBUAX U UX MOHTaX

9.2.6.1 lnga onpegeneHnst NIOTHOCTU OAHOKOMMOHEHTHbIX ra30B NPU CTaHAAPTHLIX YCNOBUAX MPUMEHSIHOT
aTTECTOBAHHbIE B KAYECTBE CTaHAaPTHbLIX CNpaBoYHble AaHHbIe (CM. 6.4 ).

[ns onpegeneHnUsa NNOTHOCTU MHOTOKOMMOHEHTHOrO rada Npu cTaHAapTHbIX YCNOBUAX MPUMEHSIIOT OAUH U3
cneayoLlmux MeToaoB:

- NAMepEeHMe ¢ NOMOLLLbIHO NOTOKOBOro NSI0THOMEPA;

- pac4eT No KOMMOHEHTHOMY COCTaBy, onpeaeneHHOMY € MOMOLLLHO MOTOKOBOTO XpomMaTorpada nnbdo nabo-
PaATOPHOro XpomMaTtorpaga B XMMUKO-aHaNIMTUYeCKNX NTabopaTopusiX;

- NIMkHomMmeTpudvecknin metog no FNOCT 17310.

MeToa npamMoro namepeHust NNOTHOCTU rada Npu CTaHAAPTHLIX YCNOBUSAX C MOMOLLLLHO MOTOKOBOMO NITOTHO-
Mepa 1 pacyeTa rno KOMNOHEHTHOMY COCTaBY, U3MEPEHHOMY MOTOKOBLIM XpoMaTorpadom, pekoMeHAOyeTCs Npu-
MEHSATb NMPU HEBO3MOXKHOCTK obecrneyeHunst HeobxoanmMon YacToTbl onpeaeneHnsa KOMNOHEHTHOro CoCTaBa rasa B
XUMUKO-aHaNNTUYECKUX NTabopaTopuUsix.

Heobxoagnmoe yncrio npod 3a oTYETHLIV Nepruo] BpeMeHn onpeaensitoT B COOTBETCTBUM € npuroxeHmem b.

[1TNOTHOCTL OAHOKOMMOHEHTHOIO ¥ MHOTOKOMMNOHEHTHOMO ra3oB NMpu cTaHAAaPTHLIX YCNOBUSIX MOXET ObITh
paccyuTaHa no popmyne

. 3 Mpc
p. =10 RT.Z." (9.8)
ﬂ,J‘IFI orpegesieHnd MOJ‘IFIDHOH MaCCbl OAHOKOMITOHEHTHOIO la3da N elro cbalcropa CAHKNAMAEMOCTU MNPUN CTAHOapPT-
HbIX YCITOBUAX TIPDUMEHAKOT aTTECTOBaAHHBLIE B KAYHECTBE CTAHAOAP THLIX CMPpaBO4YHbLIE AldHHbLIE (CIVI. 6.4).
MOﬂﬂpHym MaCCyY MHOTOKOMIOHEHTHOIO 'a3a BbIMUCITAKOT NGO CbOpIVIyJ'Ie

N
M = 21 (x;M,). (9.9)

rae M;— monsipHas Mmacca /-ro KOMMNOHeHTa, Kr/KMOnb;
N — 4ncno KOMMNOHEHTOB rasa.
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CDaKTop CKUMAEMOCTIN MHOTOKOMIMTOHEHTHOIO N'a3d NPU CTAHAAdPTHBIX YCITOBUAX PAaCCHNTBIBAOT MO M3MEPEH-
HOMY KOMINMOHEHTHOMY COCTaBy C UCNOJ1b30OBAHMEM CTAHAAPTUN30BAHHBLIX WJITN aTTECTOBAHHbLIX METOAUK (CIVI. 64)

[TpumedaHwue—I[INOTHOCTL yrneBogopoacogepawmx cMecen ra3oB rnpuv CTaHg4apPTHLIX YCIOBUAX PEKOMEH-
ayeTca paccunTtbiBaTb B cooTBeTCcTBUM € TpeboBaHusammn [OCT 31369.

9.2.6.2MecTto 01b0pa Npob rasa AaorkHO bbITb 000pyAoBaHO B cOOTBETCTBMU € TpedboBaHuamn FOCT 31370.

[Tpu onpegeneHnn mecta otbopa npod pykosoacTBytoTCcA TpeboaHuamu NTOCT 31370 v cneayowmMmn
AONONHUTENbHLIMY peKoMeHaaUUsaMK:

- paccTosiHus mexay M3 u nobbim bnvxkanwnm MC gonxHel ObiTe He MmeHee 2DN npu pasmelleHun M3
nepeg MC n 5DN npu paamelleHnn '3 nocne MC;

- [13 pacnonaratoT Ha ydacTkax Tpybonposoaa nepeq BXoAHbIM KONNEKTOPOM UMK NOCNE BbIXOOHOIO KO-
nekrtopa yana usmepeHuin. lonyckaetca pacnonarate 13 Ha UT.

[Tpu pazmeLleHun N3 Ha UT pekomeHayeTcst TOUKY oTOopa npobbl pacnonarate nocne PCI Ha pacCTOSAHUA
He MeHee 3DN.

B Lenax ucknoveHusa nonagaHus KoHAeHcaTa U MeXaHUYeCKUX NPUMECEN B KaAMEPbI MOTOKOBLIX MIOTHOME-
POB nMpu Knx nogkntoveHun K UT Heobxoanmo B coeAUHUTENbHLIX JIMHUAX NCNOSb30BaTb PUMLTPLI N OTCTOWHbLIE
KamMepbl.

OT1obpaHHaga npoba MoXeT ObITb NCMoNb3oBaHAa A4S NPSIMOro U3MepeHUs MNIMOTHOCTK rada Npu cTaHa4apTHbLIX
YCITOBUAX N ANA onpegeneHnst KOMNOHEeHTHOro cocTaBa rasa, KoTopbIv UCMONB3YIOT NPU pacyYeTHLIX MeTogax
onpegeneHuda NNOTHOCTW rasa Npu cTaH4AapPTHLIX YCNOBUSIX.

9.2.7 CpencrBa uamMmepeHUn coctaBa rasa

9.2.7.1 CU cocTaBa rasza gomkHol obecnevnsaTth onpegeneHne Bcex KOMNOHEHTOB rasa, MosfsipHas a4ons

KOTOpPbIX B rase npesbiwaeT 0,00005.
[1ns1 namepeHnst coctTaBa MHOMOKOMMOHEHTHOIO ras3a npUMEHSIHoT MOTOKOBbLIW UMM NabopaTopHbIA XpoMaTo-

rpadp.

[ToToKoBbLIE XpoMaTorpadbl pekoMeHayeTCHa NPUMEHATL B TOM chny4vae, ecny HeobxoanmMmyro 4acToTy onpe-
aerneHnst KOMNOHeHTHOro CoCTaBa rasa B XMMMKO-aHanMTU4ecKux 1abopatopusax HeBO3MOXHO obecneynTb. Heob-
Xoanmoe vncno npob 3a oTHETHLIW Nepnod BpeMeHn onpeaensatoT B COOTBETCTBUN € nNpunoxeHnem b.

[1pw BLIDOPE XpomMaTorpadpa cnegyeT yUnTbiBaTh, UTO HeonpeaeneHHOCTb M3MEPEHNA MONAPHOM NN 0D bEM-
HOW J0MK KOMMOHEHTOB rasda AoimkHa obecnevnBaTh BbINMOSIHEHWE TPeboBaHMK K A0NMyCKaeMon HeonpeaeneHHoc -
TU onpeaeneHns NNOTHOCTU rasa npw ctaHaapTHLIX YCNOBUSIX U/ pakTopa CXXUMaAeMOCTU rasa, NnpuBeaeHHbIX B

Tabnnue 7 Ang COOTBETCTBYHOLLETO YPOBHA TOUHOCTU U3MEPEHUN.
9.2.7.2Tpobbl Anst xpomaTorpadnyeckoro aHarnmnsaa cocrasa rasa otobupatoT B COOTBETCTBUN € 9.2.6.2.

9.2.7.3 KOMMNOHEHTHbIN COCTaB ra3a onpeaenstoT ¢ npuMeHeHnemM attectoBaHHbIX M.

[TpunmedyaHne— KOMNOHEHTHbIN COCTAB NPUPOAHOro rasa onpeaensitoT B COOTBETCTBUU C TpeboBaHMAMM
[OCT 31371.1—[OCT 31371.7.

9.2.8 CpeactBa 00paboTKM pe3ynbLTaToB U3MEPEHUN

9.2.8.1T1pu BLIDOPE cpeacTB 0OPabOTKN pe3ynbLTaToB U3MEPEHUA PYKOBOACTBYHOTCS HUXKENPUBEAEHHbBIMU
TpeboBaHUSIMK, NPeAbABNAEMbIMU K NPOrpaMMHOMY obecneyeHnto U UX TEXHUYECKUM 1 METPONOrMYECKNUM Xa-
paKkTepUCTUKaM.

9.2.8.2[NporpammHoe obecneyeHne cpeacTs 0bpaboTKM pesynsLTaTtoB U3MEPEHUN A0MKHO COOTBETCTBOBATL
TpeboBaHaM TOCT P 8.654 1 peanusoBbiBaTh 06paboTKy namepuTensHoOn MHopMaL M No COOTBETCTBYHOLLUM
dpopmMmynam, NnpneegeHHbIM B 6.3, B 3aBUCUMOCTK OT MeToda NpuBeaeHUs 3Ha4YeHUs 00bEMHOro pacxoga Unu
obbema rasa npu pabounx ycnoBusiX K CTaHAapTHLIM YCNoBUSIM, npuMmeHsieMbix CY napamMeTpoB noTtoka U cpeabl
M MeToa onpeaeneHus NNOTHOCTU rasa npwn pabounx n/mnmn ctaHaapTHLIX YCITOBUSIX.

9.2.8.3 OTHOCUTENBHYIO pacLLUUPEHHYHO HeonpeaeneHHOCTL cpeacTBa 0bpaboTKX pe3ynbTaToB U3MEPEHUN,
00Oy CNoBMEHHYIO NpeobpazoBaHNEM BXOAHbIX CUTHAMNOB, YYMTLIBAKOT MPU OLIEHKE HeoNpeaeneHHOCTU N3MepPEHNI
OaBneHns, TemnepaTypbl, NIOTHOCTU M 0OBEMHOIO pacxoda rasa npu pabounx ycrnosusx. [Npu sToMm OTHOCUTESb-
Has paclUUpeHHast HeonpeaeneHHOCTb N3MepeH JaHHbIX BENUYUH, paccHUTaHHas B COOTBETCTBUN € TpeboBa-
HUsIMK 13.1.5, He AoMmKHa NpeBbILLAaTL 3HAaYEHUI, NPpUBEeAEeHHbIX B Tabnuue 7, B 3aBUCUMOCTU OT YPOBHSI TOUHOCTU
M3MepPEHUN.

9.2.8.4 Cpeacteo 0bpaboTKM pe3ynsTaToB U3MEPEHNW A0MKHO UMETL AUCNNEN, Y KOTOPOro Tabno Ansi 0To-
bpakeHUs YMCIoBOW MHpOPMAaLMKM COOepPKUT HE MeHee BOCbMU 3HAKOMECT, 1 obecrnevrBaTb BO3MOXHOCTb OTO-
DpaXeHUs Ha gucnriee pesynsTaTtoB U3MEPEHNIA:

- abcontoTHOro (M30LITOUHOMO) AaBNEeHUA rasa;

- TeMnepaTypbl rasa;
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- pacxoa rasa npu pabo4mx ycnoBusaix U/mnu npueBegeHHoro K ctTaHaapTHbIM YCNOBUAM;

- obbeMa rasa, NnpyUBeAEHHOro K cTaHOAaPTHBIM YCIOBUSIM.

Ha gucnnen mMoryT BbladaBaTbCs NMPOMEXYTOYHbIEe 3HAaYeHUs BblYMCIEHUW U JaHHbIe apxXuBa (Hanpumep,
VYCIOBHO-NOCTOAHHbLIE BENTUYUHBI, KOHCTaHTbI, 3aperMcTpupoBaHHbIe HellTaTHbIE CUTyaUMK U T. 1N.).

9.2.8.5Cpeactea 0bpaboTKn pesynbTaToB U3MepPEHN A0 KHbI 0becnevnBaTh XpaHeHWe pesynsTaToB U3Me-
PEHUU U NPU HEOBXOAUMOCTU NpeaycMaTpUBaTh BO3SMOXHOCTb BEAEHUS apXUBOB: Pe3ynbTaToB BbIYUCIIEHNI OC-
peaHEeHHbIX NapamMeTpOoB rasa; permctpalum HellTaTHbIX CUTyauunt M USMEHEeHUI NapaMeTpOoB KOHUIYpUpoBaHKS.

PekomeHayemasi rnydbuHa apxXMBOB COCTABNSAET HE MeHee 45 CYyTOK YaCcOBbLIX 3HAYEHUN.

9.2.8.6 Cpeactea 0bpaboTKM pe3ynsTaToB U3MePEeHMIA A0S KHbI ObITh 3aLUMLLEHbI OT HECAHKLIMOHUPOBAHHO-
0 BMellaTenbCcTBa, KOTOpoe MOXET NOBMUATL Ha pesynbsTaThl U3BMEepeHUn pacxoaa U obbema rasa, a Takke Ha
npouecc PopMUPOBaAHNA N COXPaHEHUS! apXBOB.

9.2.8.7 Cpeactso 06paboTKM pe3ynbLTaToB M3MEPEHUA OOSTKHO obecneymBaTh BO3MOXHOCTL pacneyaTku
APXUBHON N UTOrOBOU MHpOpMaLUX Ha MPUHTEPE HEMOCPEACTBEHHO UMK Yeped YCTPOUCTBO Nnpuema/nepenavu
MHdOpMaLUK (NepeHOCHOro YCTPOUCTBa cbopa nHpopMaLMK, KOMNbloTepa U T. 1N.).

9.2.8.8NamaATb cpeactea 0bpadboTKM pesynbTaToB U3MEPEHWI, NPpeaHasHaYeHHasa Anst XpaHeHUst apXUBOB U
napamMeTpoB ero KOHPUrypupoBaHus, AomKHA ObITb 9HEProHe3aBUCUMOMN.

9.3 TpeboBaHUA K gononHUTeNbHbLIM cpeaAcTBaM U3MepeHUN
9.3.1 CpeacTBa naMmepeHUn nepenaga AaBneHUsN

9.3.1.1 CU nepenaga aaBneHUst MOryT ObITb NPUMEHEHbLI AN NMPOBEPKU TEXHUYECKOTO COCTOAHUS TYPOUH-
HbIX 1 poTaunoHHbIX PCI, YOI, YT v cTpyeBbINpAMUTENEN NMYTEM KOHTPONS NOTEPL AaBNeHUS B TpybonpoBoae,
0DYCNOBNEHHbLIX UX TMAOPABINYECKUM COMPOTUBIEHNEM, a TaKKe AN KOPPEKTUPOBKM NOKa3aHUA NOTOKOBLIX MI1OT-
HOMEPOB.

KOHTpONbL NOTEpb AaBNEHNA OCYLLLEeCTBNAOT B COOTBETCTBUN C 12.2.4.

[ns nameperHunin nepenaga gasneHus gonyckaetcsi npumensite CU nepenaaa gasneHus lodoro npuHLUmna
OenCTBUA U TUNA.

PekomeHayeTcs, YTobbI OTHOCUTENBHAA pacllMpeHHasa HeonpeaeneHHOCTb U3MepeHn (Npu KoadpdnuneHTe
oxBaTa 2) nepenaga gaefieHUsa nNpu npoBepke TexHudeckoro coctoaHua YOI, YT u cTpyeBbinpsaMmUuTenen He
npesbillana 5 %, TYPOUHHBLIX 1 poTaunoHHbIX PCIT — 2,5 %, Anga KoppeKTUpoBKM nokasaHUn NJIOTHOMEPOB —
0,25 %.

[N NpoBepKM TEXHNHECKOTO COCTOAHUSA TYPOUHHBIX U poTalnoHHbIX PCI, YOT, YT 1 cTpyeBbInpsaMUTENnei
BblOMparoT CY nepenaga gaBneHUs ¢ BepxXHUM npeaesioMm namepeHuid, paBHbIM HauMeHbLUEeMY 3HaYeHUIo Ap, U3
CTaHOapTHOro psada, yaoBeTBOPSAOLEMY cneayrollemMy YCroBUIo

Ap; 2 1,5A0,,.y, (9.10)

rge A®q.., — NoTepu gaBfeHns, COOTBETCTBYIOLLME MAaKCUMabHOMY pacxody ra3a ¢, m.x B YCIOBUSAX 3KCMNya-
TaLmm.
Ecnn n3secTHo 3HaveHne koaddununeHTa rmapaBinyeckoro ConpoTUBNEHUS, TO AWy, PACCHNTLIBAOT NO

dopmyne

2

pmax q’wmax
A® _¢ 8 .
max &nz 103 D) (9.11)

[TpnmeyaHune— B HacTosdwem crtaHagapTe noa KosdhpdpuuneHToM rmapaBnmn4ecKoro ConpoTUBIEHUSA NOHUMA-
eTCA OTHOLUEHME MOTEPb CTATUYECKOrNo AaBrieHUA Ha YCTPOUCTBE K AMHAMMYECKOMY AABMNEHWUIO 40 UMW MOCNe YyCTPOU-
CTBA, KOTOPbIN COOTBETCTBYET 3HAYEHUIO, OMNMpeaensseMomMy rno popmyne

200  2S%A®
e = 289 25700

9.12
pW oty (9.12)

rae S — nnowaae NonepeyHoro ceveHns Tpybonpoeoaa 4o Unu nocne ycTponcTea, M.

Ecnu narotoBrTENEM Mo KOSCbeI/I LAEHTOM Ir'mAapaBJIMHECKOIo COMNMpoOTUBI1EHUA MOHUMAETCA APYIad BEJITNYIN-
Hd, TO B 3TOM CJ1yHdE HEOGXOD,MMO NOJ1b30BATBLCHA peKOMeHAAUNAMUN N3TOTOBUTEISTH.
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Ecnn B akcnnyaTtaynoHHOW AOKYMEHTaLMW YKasaHbl NOTEPU AaBNeHUs B 3aBUCMMOCTN OT 06BEMHOro pac-
XoAa rasa rnpu paboymx ycrnoBusiX, 70 A®,.x PACCHUTLIBAOT No dopmyne

Pemax Pmax

A® = A®,, = ,
max TA \ pcm pTﬂ ) (913)

rae Aw,, — 3Ha4yeHne noTepn AaBneHns, NpuBedeHHoe B 3KCMnyaTtaunoHHOW AOKYMEHTaLMK, COOTBETCTBY!HO-
LLlee MakcUMarbHOMY pacxoay rasa q, may,
Pern s Prn — 3HAYEHNA NNIOTHOCTU rasa npu cTaHAaPTHbIX YCNOBUAX U AaBNeHWA, AN KOTOPbIX B 9KCcnnyaTa-
LMOHHOW AOKYMeHTaL WM yKa3aHo 3HavYeHne NoTepy gaBNeHns;
Dc maxs Pmax — MaKCUManbHble 3Ha4eHUA NNOTHOCTU rasa nNpu cTaH4apTHLIX YCNOBUAX U AaBlIEHUA Hayane
M3MEPEHNIN NPU MakCcUMarbHOM pacxoje rasa.

9.3.1.2 CU nepenana gasneHust Ha potaunoHHom PCI nogkntovatoT K WTaTHLIM WTyLepam oTbopa aaBsie-

HUA, pacrnosIoXKeHHbIM Ha ero Kopnyce, ecriv 3To npeaycMoTpeHO ero KOHCTPYKLUMEN, UNK K LUTYLepaM OTBEPCTUN,
pasMeLlleHHbIX Ha T Ha paccTosaHun oT 1DN ao 3DN nepeg 1 nocne PCI.

OTBEpCTUA AN UBMEPEHUS Nepenaga AaBneHnst Ha TYPOUHHBIX cHeTUYMKaX A0MKHbI ObITb pasMelleHbl Ha
TpybonpoBoae Ha pacctosiHu oT 1DN go 3DN nepen v nocne cyetymka. onyckaetcs nogkntodaTts CU nepena-
0a gaBleHUn K coeanHUTenbHoW Tpybke oTbopa AaBneHWs, ecrin 0TBEPCTUE ANg 0TOoOpa AaBNEHUSA PACTNONOXKEHO
Ha UT.

Ecnun koHcTpykuua YOI, YITTT nnu ctpyeBbIiNpaMUTENA He npegycMaTpuBaeT OTBEPCTUX ana namepeHui
nepenaga AaBlieHUa U B UX akcniyaTalMOHHOW OKYMEHTaLUWM OTCYTCTBYET MHpOPMaLUA O MecTe UX pacnosio-
XXeHWs, TO 0TOOPLI AaBNeHUs pacnonaratoT Ha pacctossHin oT 1DN go 3DN o v nocne aTux yCcTpOUCTB.

9.3.1.3 TpeboBaHUA K reoMeTpUYeCKUM pasmepam 1 dopmMe OTBEPCTUN ANl USMEepeHUsa nepenaja gaBsie-
HWS1, a TakKe K X pacrnonoX)XeHWto Ha TpybonpoBoae MOEHTUYHBI COOTBETCTBYHOLLIMM TPebOoBaHWUAM ANTA OTBEPCTUN
oTbopa AaBneHuns, N3NoXXeHHbIM B 9.2.3.3 1 9.2.3 4.

9.3.1.4 Cxema 006BsA3kn CU nepenaga gaBneHus gommkHa npeaycMmaTpmuBaTbh BO3MOXHOCTb NPOAYBKU UM-
NYyNbCHbLIX TPYOOK 1 0OHYNEeHUA nepenaaa AaBNEHUS.

Ona moHTaxka CU nepenaga gasneHua pekoMmeHOyeTCcA NPUMEHATbL TPEXBEHTUNbHbLIE UITU NATUBEHTUNbHbIE
MaHWdponbAabl.

[Tpn npuMeHeH MaHKUoNLAOB cneayeT oTaaBaTh NpeanovTeHe TeM TinaMm, rge Npu NpoayBKe UMNYIb-
CHbIX TPYOOK ras ABMXKeTCH B Kopnyce MaHWdonbaa B 60koBOM HanpasneHun. [Npn aToM cTpys raza, ABUXKYLLEro-
CA B MaHUdonbae, He yaapaeT B oTBepcTUda CU nepenaga gaBneHUs, YTo YMeHbLLAaeT BEPOATHOCTL ero NoBpeX-
OeHNs.

9.3.1.5 TpeboBaHMs K UMNYNbCHLIM NUMHUAM Ang nogkntoveHnsa CU nepenaga gaBneHUs MOAEHTUYHbLI COOT-
BETCTBYIOLLMM TpebOBaHUAM, U3NOXKEHHBIM B 9.2.3.5.

9.3.2 CpeacTtBa UsMepeHUN OANA KOHTpONA BNaXHOCTU rasa v ycrnoBuU NpUMeHeHUA OCHOBHbIX
cpeaAcTB U3MepeHUn

9.3.2.1 KOHTpONb BNAXXHOCTW ra3a pekoMeHAayeTCs rnpu namepeHun pacxoga 1 obbema rasos, Temnepartypa
KOTOpPbIX BnM3Ka K TeMmnepaTtype To4YeK poChbl UMY OTHOCUTENbHAasA BNaXXHOCTb KOTOPLIX Ofin3Ka K eaMHULIE.

[1ns1 KOHTPONS BNAXKHOCTU rasa npuMeHsItoT cTauuoHapHble nnu nepeHocHsle CU, obecnevnsatoLlme name-
peHne OTHOCUTENbHOW BTAXXHOCTU MNU TOUKM pOChl NC BoAe, a ANs yrinesogopoacogepXallux cMecen rasoB —
TOYEK pochl N0 BOAe U yrnesoaopodam.

[Tpu BbIBOpe CU Anga KOHTPONSA BNaXXHOCTU YUUTLIBAIOT TUM, TEMNEpaTypy 1 AaBneHne rasa, TpedoBaHUs K
avanasoHy 3amepeHUn 1 K UCMIOSTHEHUIO MO B3pbIBO3aLLUTE.

PekomeHayetcs BelonpaTb CU anst KOHTpONS BNaXXHOCTU rasa, obecnevmsaroLe MsmepeHne Temneparypsl
TOYEK pochbl ¢ abCONOTHON pacLlUMPEHHON HeonpeaeneHHOCTLIO n3MepeHUid (Npu KoadpdnumueHTe oxsaTa 2) He
bonee 1 °C.

9.3.2.2 [1na KOHTPpONS 3a ycnoBUsMi npumeHeHunst ocHoBHbIX CU 1 cpeacTB 0bpaboTkM pesynsTaTtoB M3Me-
PEHUIA MOTYT BbITh NpUMeHeHbl C TeMmnepaTypbl OKpyKatoLLLero Bosayxa, atTMocdepHoro AaBneHUst U BIa)KHOCTU
Bo3ayxa. JaHHble C MoryT 6bITb NH0OOro npuHLKMNa AeUCTBUS.
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9.4 Tpe6boBaHUA K BbIOGOPY N MOHTAXY AOMNONMHUTENbHbLIX YCTPOUCTB

9.4.1 [lns o4nUCTKKM rasa MoryT ObITh Ucnonb3oBaHbl YOI cneayolwmx TUMOB!

- NbINeYyNoBUTENN;

- UNbTpLI-cenapaTopsl;

- PUNBLTPLI.

[onyckaeTcsa coBMecTHoe ncnonb3oBaHue YOI pasHbIX TUMNOB.

[na 3awmntel PCI oT cogepkallmMxcs B rase CMONMUCTLIX BELLLECTB, MbIMK, MNecka, MeTaninyeckon okanuHbl,
PXKaBUYMHBI U APYrMX TBEPAbIX YACTULL cneayeT NPUMeEHATE raszoBble PUNBTPLI, a NPUY HaNTMYMK B NOTOKe rasa Haps-
ay ¢ MexaHU4YeCKUMK NpuMecamMu KanernbHOW XXUAKOCTU — PUNbTPbI-cenapaTtopsl.

KoHcTpyKkums YOI aonmkHa obecnevnBaTh CTENEHb OYUCTKU rasza, yCTaHOBMNEHHYHO U3rOTOBUTENEM U HEOD-
Xoanmyto Ans HopmansHoun padotsl PCI.

PUNbTPLI N PUNBTPLI-CeNapaTopbl A0STKHbI UMETb PUNBTPYIOLWMKA MaTepuarn, XUMUYeCKN MHEPTHBIW K rasy U
HepaspyLialoLlwnnica noa BO3AeNCTBUEM NOTOKA rasa.

[ns obecneyeHnst 4OCTAaTOMHOW CTEMNEHU OUYUCTKN rasza 6e3 yHoca YacTul, U pUneTpyoLero Mmatepuana
BbIDOP TUNMOpasmMepa 1 Buaa dunstpa OCYLLIECTBASAOT C YH4ETOM HEODX0OANMMOW NPONYCKHOW cnocobHOCTH onnbTpa
1 AoMycKaemMoro nepenaga AaBieHUSA Ha HEM.

YOI ycTaHaBnuBaloT nepeq BXOAHLIM KONMEeKTOPOoM yana nsmepeHun unu Ha exoae UT.

HonyckaeTcsi yctaHaBnuBatb YOI B bnoke.

Uucno YOI B Brioke onpedensitoT No UX NPOonyCcKHOW CNOCOBHOCTU M MakCUManbHOW NPoU3BOAUTENBHOCTY
y3na namepeHunin. PekomeHayetca npeaycMoTpeTb B brioke pesepsHoe YOI.

[na sawmTel oT MHopoaHbIX Ten nepeq PCI BpeMeHHO U NOCTOSIHHO MOXKET ObITh YCTaHOBIeHa 3allMTHas
ceTKa (peLueTKka).

[MTpnmevaHuns
1 3aWunTHYIO ceTKy (peleTky) npumMmeHstoT ans 3awmntel PCIT TONbKO OT KPYNHbIX YacTul, NO3TOMY OHA HE MOXET
3aMEHATb CTAaUMOHAPHbLIN PUNBTP.

2 TpeboBaHua Kk dopme, pasmepam N BOIMOXHOCTb YCTAHOBKN 3aLLUUMTHOW CETKU (PELLETKN) onpeaensieT U3rotToBu-
Tens PCI.

9.4.2 B Heobxoammeblx crnydasix (cMm. Tabnnuy 5) Ha T ana dpopmMmmnpoBaHnsa HeobXoQUMOW CTPYKTYPbI MOToKA
MK Anga cokpalleHna anuHel npamonunHenHoro ydacTtka T nepen PCI ycTtaHaBnmnBaloT cneuyanbHble YCTPOU-
cTBa (cTpyeBbinpamuTenu, YT gp.).

MecCTo yCTaHOBKU U KOHCTPYKLINIO 3TUX YCTPOWCTB BIOMpPAatoT B COOTBETCTBUM C TPeOOBaAHUSIMU SKCMNyaTa-
LMoHHOW aokymMmeHTauun Ha PCI koHKpeTHOro Tuna.

[eomeTpudeckme xapaktepuUctukun YT n ctpyeBbinpaMUTENEN paccinUThLIBAOT MO MUSMepPeHHOMY 3Ha4YeHUIo
BHYTpeHHero gnameTtpa yqactka LT, pacnonoxeHHoro nepeg PCI.

YCnoBHbIE BHYTpeHHUe agnameTpbl ydacTkoB T ao v nocne YT nnu cTtpyeBbINpaMUTENST A0STKHBI ObITh
PaBHbLIMW.

KoHcTpykuma YT v cTpyeBbINpsAMUTENA AOIKHA NpeAycMaTpUBaTh BO3SMOXXHOCTL MX AEMOHTaXa B LeS1aX
npoBedeHNa nepnogmnyecknx OCMOTPOB NMPOTOUHOW YacTU U ee OYUCTKMN.

OcMOTp TeXHUYecKoro cocTtostHUA YT 1 CTpyeBbINPSAMUTENSI MOXKET ObITb OCYLLLECTBEH C MOMOLLbIO 3H-
aockona. [Ana BBoga aHAoockona BO BHYTpeHHow nonocte T npegycmaTtpuBaloT 04HO UMM HECKONBbKO OTBE-
CTUW, pacnonoXeHHbIX B cteHke T go n/vnun nocne kopnyca YI1I' nnun ctpyesbinpsamutens. BHyTpeHHWUM gnameTp
oTBepcTUM Ang Beoda aHgockona B T He aomkeH npesbiwaTth 0,13DN. OTBepcTna Ans BBoAAa 3HOOCKOMNA BO
BHYTpeHHo nonocte T pacnonaraoT Ha pacctoaHun He meHee 1DN o1 kopnyca YIT nunu cTtpyeBbinpaMuTens.

[lonyckaeTcda KOHTPpOoNb TeXHUYecKkoro coctoaHua YT nnm ctpyeBbIiNnpsaMUTENS OCYLLECTBNATE NMYTEM KOHT-
ponda nepenaga AaBfieHUA Ha HUX (cM. 9.3.1.1).

9.4.3 B cny4yasix HegonycTUMOCTU NpepbIBaHUA NOTOKA rasa nNpu npoBeaeHn paboT, CBA3aHHbLIX C OTKNHOYe-
Huem unn gemoHTaxkem PCI, a Takke B Lensax HeagonyuleHust nospexaeHua PCIT npu nyckoHanagoyHbIX paboTtax
TpybonpoBoa obopyaytoT barnacHou U/nnu nepenyckHom nMHUaAMK. [Npumepsl MoHTaxka PCIT ¢ 6bannacHon 1 ne-
penyckHOW NUHUAMU NpuBedeHbl Ha pUCyHKe 4.
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6

1T — TpybonpoBoL; 2 — nsonupyrwaa 3anopHas apmartypa nepen PCI; 3 — PCI; 4 — naonupyrowasa 3anopHas apmarypa nocne
PCIl;, § — Baunnac, 6 — uzonupyroLwas 3anopHasa apmMmarypa dbavnaca; /7 — nepenyckHou knanaH; 8, 9 — KpaHbl (KnanaHbl)

a4 — C nepenyckHbiM knanaHom, 6 — ¢ dbavnacom; 8 — ¢ BannacomMm U NepenyckHbIM KnanaHom

PUCyHOK 4 — Cxembl moHTaxa PCI

9.4.4 B cny4yae HeobxoaMMOCTW onpeaeneHns KOMNOHEHTHOro cocTaBa rasa HernocpeaCcTBEHHO Ha yane
namepeHunn ero ocHawatoT B cootTBeTcTBUMM ¢ TOCT 31370 obopyaoBaHnem ansa otbopa npob.

9.5 UameputenbHbIN TpybonpoBoa
9.5.1 lNonoxeHna gaHHOro nogpasaena ycraHaBnualoT TPeboBaHUSA K MPSAMOT

MHEWHBbIM yYacTKaM (Cek-

Lumam) AT 1 nx coeguHeHNaIM, eciin OHW He BXOOAT B COCTAB KOMMIIeKTa, npeaycMoTpeHHoro narotoeutenem PCI,
Ha KOTOPbIM pacnpoCcTpaHATCA rapaHTUM N3roTOBUTENS O AOMYCTUMOCTU NPUMEHEHUA JaHHOro KoMMnekTa.
Ecnun nsrotosntenem PCI npegycmoTpeHbl TpeboBaHuns K T, aHanornyHble npyBeaeHHbIM B JaHHOM no-

pa3gelsie, Wik MHblE TDGSOBEIHI/IFI N OHN N3JTOXKEHDbI B SKCﬂﬂyaTaLLMOHHOﬁ AOKYMEHTaL AW

Ha PCI nnu obecneyveHsl

0CcODEHHOCTAMM ero KOHCTPYKLMUK, TO cneayeT pyKoBOACTBOBATLCA IKCNTyaTaLMOHHON AOKYMEHTaLMEN N3rOTOBM-
Tensa PCI. [Npu aTom pekoMmeHayeTcst BbINMOMHUTL NONOXEHWA AaHHOro noapasgena nubo B YacTu, He 3aTparMsato-
e TpeboBaHNA, NPeayCMOTPEHHbIE 3KCMnyaTauMoHHOW AOKYMeHTauuen, nbo NonHOCTbIO, eCnii OHU He MPUBO-

AOAT KHAPYLUEHWHO YKa3daHHbIX TpEGOBBHMﬁ.

9.5.2 NpamonuHenHble ydacTku T MoryT ObITb M3roTOBNEHLI U3 OAHOM UMM HECKOJTbKNX CEKLIUIA.
Tpebyemsble NpAMoSIMHENHbIE ydacTKku (cekunn) T aormkHbel ObITh LMAUHAPUYECKUMU U UMETbL KPYTinoe ce-

“HYeHUE.
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AT cumTatoT NpAMOSIMHENHBIM, €CNU NMPU BU3yanbHOM OCMOTPEe Ha ANMMHE TpebyeMblX NPSAMONUHENHbIX
y4yacTKOB He Habntogatotca naridbl cekumd T n narndel UT B mecTtax coeguHeHnst cekumin UT.

Ha yuacTtke anuHon 2DN, pacnonoxeHHoM HenocpeacteseHHo nepen PCI, TpeboBaHune K UMNMHAPUYHOCTU U
oKpyrnocth ceveHust T cunTatoT BbINOMHEHHBLIM, ecnii Ntobol pesyneraTt U3MepeHWin BHYTPEHHEro gmameTpa,
BbIMOJIHEHHbIX B ceveHUsax HenocpeactseHHo nepen PCI 1 Ha paccTosiHun 2DN go Hero, He oTnun4aeTtcst bonee
yemMm Ha 1 % cpegHero BHyTpeHHero gnametpa 3Toro ydacTtka (cMm. 9.5.3). B kaxxgom cevyeHUn BbINOSTHAKT He
MeHee YeTblpex N3MePEHUA BHYTPEHHEro AnamMeTpa B HanpaBeHUsIX, pacnofoXKeHHbIX nog npnodnnsnTensHoO
paBHLIMW yrinamu apyr K gpyry.

T nocne PCI" n Ha yyacTke nepen PCI, pacnonoxeHHoOM Ha paccTtosiHun bonee 2DN oT ero kopnyca,
CUMATAT LMNTMHOPUYECKMM N UMEIOLLIMM KpYrioe ceveHne, ecni 3To NoATBePXKXAeHO BU3yanbHLIM OCMOTPOM.

Ecnn UT nepeg PCI U3rotoBneH U3 HECKONMbKUX CEKLIMA, TO BbLIMOMHAKT crneaytoline TpeboBaHue: 3a
npegenamu yvactka AT anuHon 2DN, pacnonoxeHHoro HenocpeacteeHHo nepea PCI, Ha Heobxogumon anmHe
npamMmonunHenHoro ydactka T pasHuua cpegHuX 3HavyeHUN BHYTPeHHUX AnamMeTpoB ceveHun cekuyui T B mecTax
MX coegUHEeHNA He JoMmkHa npeBbilwaTe 3 Y%, NpyY 3TOM BbICOTa yCTyna B MecTe coeaAuHeHua cekumn UT He
OOMKHa NpeBbIWaTh 2 % cpegHeroc apnpmMeTU4ecKoro sHaueHsa X gnamMeTpoB.

CeueHnda, B KOTOPbIX N3Mep4atoT BHYTpeHHWe anameTpbl T, npuBeaeHbl Ha pUCYHKE 5.

C1A3 A2 A1l b1
2DN . HanpasneHue
- >
NnoTokKa
Cekunm AT Kopnyc PCI' Cekuna UT
d
A2 A1 b1
2DN . HanpaBneHwue
_—
g NnoTokKa
Cekuuna AT Kopnyc PCI Cekuuna AT

6

A1, A2 A3, b1, C1 — ceveHuna AT;
a4 — NPAMONUHENHBIU y4acTOK T U3roTOBNEH M3 HECKONBbKUX CEKUUKU, 6 — NpAMONIMHEUHBbIW y4HacTok AT narotoeneH
N3 OHOW CEeKUWKn

PUCYHOK 5 — CeveHuns, B KOTOPbIX NMPOBOAAT N3MEpPeHUsa BHyTpeHHero gnametpa T

9.5.3 CpegHn BHYTPEHHUW gnameTp ydacTka gnunHow 20N, pacnonoXeHHoro HenocpegcTBeHHO nepea
PCI, onpegenatoT kak cpegHee apudpmMeTndeckoe pesynsTaToB U3MepeHUn cpegHero BHyTpeHHero AgnameTpa ce-
yeHU UT, pacnonoXXeHHbIX Ha KOHLLAX 3TOro y4acTka, nokasaHHbIX Ha pUCYHKe 5.

9.5.4 CpeaHun BHYTpeHHUN gnameTp cedeHnsa VT onpeaensaioT kak cpeaHee apudpmeTndeckoe pesynsraToB
N3MepeHN BHYTPEHHUX ANAaMETPOB, BbINMOTHEHHLIX HE MeHee YeM B YeThipex AnamMeTparbHbIX HanpaBneHusiX,
PACNONOXeHHbLIX NPUONU3UTENBLHO NMo4 OANHAKOBLIM YINOM APYT K APYTY.

9.5.5 3a npegenamu ydacTtkoB T gnnHon 2DN, pacnonoXeHHbIX HenocpeacTeeHHO nepea v nocne PCI,
aonyckaeTcs nNpUMeHeHKe KOHYCHbIX NepeXxoaoB AN CThIKOBKU CEKU UK, pa3HMLIa ANaMeTPOB KOTOPLIX B MECTe UX
coegunHeHuns npesbliaeT 3 %.
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B mectax coeanHeHnsa KoHycHoro nepexoga c cekumamm UT pasHuua Mx BHYTPEHHUX AMamMeTpoB He JOMK-
Ha npeBblwaTh 1 %. Ce4veHuns, B KOTOPLIX N3MEPSAOT BHYTpeHHWe anameTpbl AT B cny4vae npUMeHeHNs KOHYCHbIX
nepexoaoB, NpruBeaeHbl Ha pUCyHKe 6.

C1K2 K1A3 A2 A1 b1

2DN HanpasneHue
*’
noToka

Cekuua AT KOHYCHbIN Cekuuna AT Kopnyc PCI Cekuna AT
nepexon

A1, A2, A3, b1, K1, K 2, C1 — ceveHna AT.

PucyHok 6 — CedeHunst, B KOTOPbIX N3MEPAIOT BHYTPEHHUN anameTtp T B cnyyae npyuMmeHeHnss KOHYCHbIX Nepexonos

P83Mepbl KOHYCHbIX MepexocaoB AOCJUKHBlI COOTBETCTBOBATEL Cl1eAlyHOLLWM YCITOBUAM.

D
1< p, <10, (9.14)
Dy, — D

0< =5, —<02 (9.15)

rae D, n D; — 6oNblWWA N MEHbLUUA cpedHue BHYTPEeHHWEe AWaMeTpbl KOHYCHOro nepexoda COOTBETCTBEHHO,
M3MepeHHble cornacHo 9.5.4, m;
[, — OnNnHa KOHYCHOro nepexoia, M.
KoHyCHble nepexoabl COOTBETCTBYHOLLNE BblLLeyKa3aHHbIM yCioBusaM, He cunTatoT MC.

[TpnumedyaHne—[lpumeHeHne gpyrimx KOHCTPYKUMN KOHYCHbIX NMEPEXoaoB AOMYyCKAETCs, eCrnn 3TO OrOBOPEHO
B 3KCMnyartauynoHHON OOKyMeHTauun Ha KOHKpeTHbin PCI.

9.5.60 OTHOCUTENBHAA NOrpPeLLlHOCTE U3MepPeHN BHYTPEHHUX anameTpoB T B KaxkgomMm anamMeTpanbHOM
HanpaBneHUn He aoJikHa npesbliwaTtsh 0,3 %.

BHyTpeHHU gnameTp T gonyckaeTcsa M3MepsTb HEMNOCPEACTBEHHO NN ONPeaenaTb ero NyTem BblUUCTIE-
HWS1 MO pesynbTaTamMm U3MePEHUI HapyKHOMo AnamMeTpa U TONLWMHbI CTeHKK UT.

PesynbtaThl UaMmepeHun BHyTpeHHero anametpa UT npuesoaaT K Temnepatype 20 °C no popmyne

D
D20 = T+ ay (- 20) (9.16)

rae o — TeMnepaTypHbIN Ko PULIMEHT NUMHEWUHOro paclumnpeHua matepuana UT;
t— TemMmnepaTypa, NP KOTOPOU NPOBOANNUCE M3MepPeHUs BHYTpeHHero anameTtpa UT.
[MorpewiHocTse CU npun namepeHunn HapykHoro gnametpa T 1 TonwmnHbl CTEHKK BbIDUpatoT, cobrtogast Heob-
Xoaumoe ycroBue:

—m

\(8;1)2 612)* + 4(DI}\I)2 57 <0,1%, (9.17)

rae D — HapyKHbIM HOMUHaNbHBIV anameTtp UT, mm;
h — HOMUWHanbHasa TonwmnHa cteHkn T, Mm;

BD*’ Bh — OTHOCUTEJIbHAA NMOTIPeLLHOCTb CH, NMPUMEHAEMbBIX AIA ONpeaelieHnA HapyXXHOIo AMaMeTpa U

ToNwKnHbl AT COOTBETCTBEHHO.
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[lo pe3ynbTatamMm M3MepeHUn N pacyeToB, BbIMOMHEHHbIX B COOTBETCTBUK ¢ TpeboBaHuaAMK 9.5.2—9.5.5,
COCTaBNAOT akT, B KOTOPOM YKa3bIBaloT:

- HAaMMeHOoBaHWe NPeanpPUATUS — BnagesnbLa y3na U3amMepeHuii;

- HaMMeHoBaHWe 06 beKTa, Ha KOTOPOM pa3MeLLEeH y3en N3MepPeHUI;

- MecTo ycTaHoBKM PCIT npu HanM4mm HeckonbKnxX N3aMepuTenbHbIX IMHUIA Ha y3e N3MepeHUiA;

- npumeHsaemble CU BHYTpeHHero gnameTtpa 1 gaTy UX NoBEepPKu;

- CeYEeHUSs, B KOTOPbIX OCYLLECTBNANNCL U3MEPEHUS;

- pe3ynbTaTbl U3MEePEHUIA U PACHETOB;

- JOIMKHOCTb, MHULMAIbI, haMmunum npeacTaBsuTene npeanpuaTua-snaaensya v opraHmsaunn-KoHTpareHTa;

- JaTy cocTaBleHUs akTa.

AKT cocTaBnsoT npu moHTaxke PCIT nepea nyckom yana namepeHuri B akcnnyatauuo 1 3aBepstoT noanm-
Cbio NnLa/npeacTaBMTENs opraHusaLmnm, NpoBoAMBLLETO M3MEepPeHUs, NoanncaMmu npeactaBuTenen 1 neyaTamn
npeanpuaTUa — BragenbLa yana UamepeHnin U opraHM3aLnun-KoHTpareHTa.

[TpnmedaHnwune— B cnydae npumeHeHus potaunoHHoro PCI n namepeHnn pgaeneHust 1 TemnepaTtypbl rasa B
ero Kopnyce akt He OOPMIIAIOT.

9.5.7 lnsa TypbuHHbIX 1 BUXpeBbIX PCI npu nsrotoeneHnn NT gonyckaetcsa NnpuMeHeHe cBapHbIX Tpyo
TONbKO B TOM Cllydae, eclin CBapHOW LLOB He ABNSETCA crnupanbHbIM. BelicoTa Bannka npoaosfibHOro U nonepeYvHo-
ro (MM KoNbLEBOIo) LLUBOB HAa BHYTPEHHEW NOBEPXHOCTU NPAMOro yvyacTtka AT He aomkHa nNpeBbIllaTh:

- 0,005D — Ha yvacTtke T gnuHown 2DN, pacnonoXeHHOM HenocpeacteeHHo nepen PCI;

- 0,01D — Ha yyvactke T annHoun 2DN, pacnonoxeHHom nocne PCI.

TpeboBaHUA K BLUAOy CBApPHOro LLBa U €ro pasaMepam B cnyvae npuMeHeHus potaumoHHbIX PCI He pernamen-
TUPYIOTCA.

9.5.8 YNNoTHUTENbHbIE NPOKNaAKN HEe AOMKHbLI BbICTYNAaTb BO BHYTPEHHIOK NONOCTL Tpybonposoaa. Peko-
MeHAayemMas TonLnHa NTOCKUX NpoKnagok — He boriee 3 MM.

[ns LeHTPOBKU NPOoKNaaKky B NpoLIeCce MOHTaXKa UCMNOJb3YHOT TPU 3aTSKHbIX 6oNTa, pacnonoXXeHHbIX No
yrnom 120°. INocne ueHTPOBKK YNNOTHUTENBHOW NPOKNaaKM Bce BONThLI MNOTHO 3aTArMBatoT.

TonwnHa 3a3opoB Mexay dgnaHuamm cekuum T u PCI He gomkHa npeBbiwate 3 MM ana DN <300
n0,01D — ana DN >300.

10 lNogroToBKa K U3aMepeHusam

10.1 MNepen HaYanNoOM N3MEPEHNIN NMPOBEPAIOT COOTBETCTBUE YCNOBUA BLIMOMHEHUS U3MEPEHN TpeboBa-
HUSIM pasgena 8.

10.2 OcHoBHble 1 BcnomoraTtenbHble CU, cpeactea 0bpaboTku pesynstaTtoB U3MepeHWin, AONONHUTENbHbLIE
1 BCnomMoraTenbHble YCTPOWCTBA NOAroTaBNMBAaOT K paboTe B COOTBETCTBUM C SKCMNyaTaLNOHHON AOKYMEHTAaLINe
Ha HUX.

10.3 YcTaHaBnMBaloT pernamMmeHT U KpUTepUn KOPPEKTUPOBKU YCITOBHO-MOCTOAHHBLIX BENUYUKH (CM. Takoke 11.3).

[lepnoANYHOCTbL KOPPEKTUPOBKM KOMMOHEHTHOIO cocTaBa U NMMOTHOCTU rasa Npwv cTaHdapTHLIX YCIOBUAX
OOIMKHA COOTBETCTBOBATL Nepnogu4YHOCTM 0TOOpa Npob, paccHnTaHHOM cornacHo NpuUnoXeHuto b.

YCNOBHO-MOCTOSIHHOE 3HaYeHKe abCcontoTHOro AaBfiIeHUs NPU NpUMEeHeHN meTtoaa T-nepecyeTta KOppeKTu-
PYHOT, €CNU OTKITOHEHWE abCOoMIOTHOMO AAaBNEHUS raza OT 3HAYEHUS, NPUHSATOMO YCNOBHO-MIOCTOSIHHBLIM, BbIXOAWT 34
npeaensl

+0,01pU7, (10.1)

A€ U;, — OTHOCUTEJIbHAaA pacCllnpeHRHad HeollpeaelieHHOCTe UBMEPEHINA abCONMOTHOro AdadBJ1EHWUA, YKa3dHHAA B
THGJ'II/ILI,E { ONng COOTBETCTBYHOLLEINO YPOBHA TOHHOCTU I/I3IVI8|IJEHI/II2.

[TpunmeyaHne— 3HaveHne abConTHOIO AaBNeHNs MOXET BbITb MPUHATO YCNOBHO-MOCTOSAIHHOW BENUYNHON
TONbKO B Cny4ae NpuMeHeHus1 metoga T-nepecyera npu ypoBHE TOYHOCTU uamepenun [ (cm. tabnuuy 3).

YCnoBHO-MOCTOSIHHOE 3HAYEHUE aTMOCCbepHOFO AaBJ1EHNA KOPPEKTUPYHOT, €CITN OTKJTOHEHNE ElTMOCCbepHOFO
AadBINEHNA OT 3HAYEHUA, MPUHATOIOC YCITOBHO-NTIOCTOAHHBIM, BbIXOAOWUT 3a MNnpeaesibl

+0,003 pU;,. (10.2)

33



TOCTP8.740— 2011

10.4 B namaTb cpeacTB 0bpaboTKM pe3ynbTaTtoB M3MepPEHWN BBOAAT HEODXoaANMY0 MHOopMaLXIO O Napa-
MeTpax 1 xapaktepuctukax CU, YT, a Takke 3Ha4eHUSA YCNOBHO-NOCTOAHHbLIX BENMUYXH B 3aBUCUMOCTUM OT MeToda
nepecyeta (CM. 6.3).

B cny4yae npumeHeHns metoga T-nepecyeTta 3HavueHne adbcontoTHOro JaBNeHUs!, MPUHSATOrO YCITOBHO-MOCTO-
AHHOW BENMUYMHOW, pacCUMTLIBAKOT NO oopMyIie

b = Pmax ;‘ Prmin | (10.3)

(A€ Praax, Prin — MaKCUManbHOEe U MUHUManNbHOE 3Ha4YeHUS1 abCOMNTHOMO AaBMNeHUS ra3a B YCNOBUSIX SKCMyaTa-
LMK y3N1a N3MepeHUi.

B cny4yae npumeHeHUa meToga 7-nepecyeTta U p I-nepecyeta B KaYeCTBE YCITIOBHO-MOCTOSIHHOIO 3Ha4YeHNUS
kKosdduLMeHTa CKMMaeMOCTU rasa NpUHUMAaoT 3HaYeHWe, pacciHUTaHHOe Npu gasneHun p, [cMm. popmyny (10.1)]
1 cpegHeM 3Ha4YeHU TemMnepaTypbl Ha yane usmepeHnit. [nsa MHOrokoOMnoHeHTHbIX ra3oB NMpu pacyeTe koshduumy-
eHTa CKMMaeMOCTU UCNONBb3YHIOT yepeaHEeHHbIN KOMMOHEHTHbIA COCTaB rasa.

B cnyyae npumeHeHua metoaa p TZ-nepecyeta Anst MHOrTOKOMMOHEHTHbLIX ra3oB NPUY OTCYTCTBUM BO3MOXXHO-
CTV BBOJA B peanibHOM MaclLUTabe BpeMeHU B NaMSITb BbIMUCIINTESSI KOMMOHEHTHOrO COCTaBa rasa ero npMHUMaroT
YCITOBHO-NMOCTOAHHBLIM. ['lpK 3TOM B Ka4eCcTBe YCIOBHO-NMOCTOAHHOIO KOMMNOHEHTHOro cocTaBa rasa npuHUMarT
nnoo pesynbTaThl NpeaBapuTeNbHO BLIMOMHEHHOTO aHanM3a coctaBa U3MepseMoro rasa, Inbo NporHo3npyemelig
(OKnagaemMbln) ero KOMNOHEeHTHbLIN COCTaB.

B cnyyae npuMeHeHna Mmetoda p-nepecyeTa A1 MHOTOKOMIMOHEHTHBLIX ra3oB NpU OTCYTCTBUN BO3MOXKHOCTU
B pealibHOM MacLUTabe BpeMeH BBOAA B NaMsITh BbIMUCIINTENSA NNOTHOCTU rasa nNpu cTaHAapTHLIX YCITOBUSAX UNU
KOMMOHEHTHOrO CocTaBa rasa, Heobxo4MMOoro ANg ee pacyeTa, ee NpUHUMaroT YCNOBHO-MOCTOAHHOW BENUYNHOW.
[1py 3TOM B Ka4eCcTBe YCITOBHO-MOCTOAHHOIO 3Ha4YeHUsA NJIOTHOCTU rasa nNpw cTaHA4apTHLIX YCNOBUAX MPUHUMAKOT
nndo pesynbraThl NpeaBapUTENbHO BbINOMHEHHLIX U3MEPEHNA, MO0 NPOrHo3npyemoe (OXXnaaemoe) ee 3Ha4eHue.

10.5 nga aBTomaTnieckon KoMmneHcauuy cucteMmaTmyeckxX CoOCTaBNALWMX NOrpeLHOCTU OCHOBHLIX CU B
NamMsTb BeIMUCNUTENSA MOTYT ObITb BBeAEHbI MonpaBoYHble Ko pULMEHTBI, U KpUBAaA NMOrpeLLHOCTH, UK rpaay-
MpoBOYHas xapaktepucTtuka CIA.

10.0 'lpn nogadve raza B T anga HegonyLleHusa nospexaeHna PCI BcneacTene ygapHoro AHaMmn4eckoro
BO3OENCTBWA Ha Hero noToka rasa obecne4ynBatoT NnNaBHyto nogavy rasa vepes PCI B cOOTBETCTBUK C SKCMNya-
TaLMOHHOW OOKYMeHTaLWeWN.

10.7 I'lpoBepsAOT repMeTUYHOCTL BCEX Y3I10B, COeQUHEHNI.

11 Nopsapgok namepeHUn U obpadboTka UX pe3ynbLTaToB

11.1 B aBTOMaTU4YECKOM peXnmMe ¢ NoMoLLbIo cpeacTBa obpaboTKn pe3ynsTaTtoB U3MepPEeHN NPOBOAAT pe-
rucTpauuio n obpaboTtky nokaszaHuin PCI, C Tennodusmnyeckmx xapakTepmucTmuk n dmnsnko-XMMm4ecknx napameT-
DOB rasa W BbIYUCIIAT Mo cOOTBETCTRYOWMM dbopMynam pasaena 6 obbemMHbln pacxoq 1 obbem rasa, npuse-
[EeHHbIE K cCTaHAAPTHLIM YCIOBUSAM:

a) B criydae npumMeHeHnst MmeTtoga T-nepecyeTa BbINOSHAKT pernctpauuio n obpabdotky nokasaHun PCI u CU
TeMnepaTtypbl rasa. lNepecunTbiBaloT 06BbEMHbLIN pacxo n 06beM rasza npu paboymx ycrnoBusaX K cTaHgapTHbIM
YCMNOBUAM C NMPUMEHEHNEM COOTBETCTBYHOLLINX POpMyI, NpMBeadeHHbIX B 6.3.2;

©) B crnyyae npumeHeHUs meToda p T-nepecyeTa BbINONHAT pernctpauunto 1 odbpaboTky nokazaHuin PCI,
CU TemnepaTtypbl 1 gaBneHusa rasa. lNepecumtbiBatoT 06 beMHbIN pacxoq 1 06bem rasa npu pabo4vmnx ycroBusix K
cTaH4apTHbIM YCNOBUSAM C MPUMEHEeHUEeM COOTBETCTBYHOLLMX ddopMyn, NpuBeaeHHbIX B 6.3.3;

B) B cly4ae npumeHeHusa metoga p TZ-nepecyeTa BbINMONHAT perncTpauuto n odbpadoTky nokasaHui PCT,
CW TemnepaTypsbl 1 gaBneHus rasa. BorumenawoT koaddnumMeHT CKumMaemMocT v akTopbl CXXUMaeMOCTU Npu
pabouunx n cTaHgapTHLIX yenoBuaX. NepecunTbiBaloT 06beMHbIN pacxod 1 obbem rasa npun pabounx ycnoBusx K
cTaH4apTHbIM YCIOBUAM C MPUMEHEHNEM COOTBETCTBYHOLLMX dbopMyn, NprUBeAeHHbIX B 6.3.4;

r) B criyyae npumMeHeHust MeToa p-nepecyeTa BbINONHAT pernctpauuio n o0bpaboTky nokasaHun PCIrn CU
MNOTHOCTU NpuK pabounx ycrnosusax. Npu HeoBXoaUMOCTU KOPPEKTUPOBKK nokazaHuin C nnoTHOCTM npu paboymx
YCMOBUSAX JOMNONTHATENBHO PErucTpupytoT nokaszaHua CY napameTpoB, NpeaycMoTPeHHbIX B 9.2.5.2, 1 ocyLLecTB-
NAT KOPPeKTUPOBKY nokasaHnih CU nnotHocTn no doopmyne (9.7). UamepsoT nnm paccHmMTbiBatOT NSTIOTHOCTL MU
cTaHaapTHbIX ycnoBusX. MNepecunToiBaoT 06beMHbIN pacxo n obbem rasa npu paboymx ycnoBusIX K cTaHaapT-
HbIM YCIOBUAM C NMPUMEHEHEM COOTBETCTBYOLLMX hopMyI, NpnuBeaAeHHbIX B 6.3.5.
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11.2 B cooTBETCTBUK € yCcTaHOBNEHHbIM pernameHToM (cM. 10.3) B namaTn cpeactea obpaboTkn pesynbTta-
TOB U3MEPEHUIA KOPPEKTUPYIOT 3HAaYEHUA YCITOBHO-NOCTOAHHbBIX BENMNYNH.

[onyckaeTcsa He KOpPPeKTUPOBaTb MNMOTHOCTb rasza MNpu CTaHOAapPTHbLIX YCITOBUSAX U KOMMOHEHTHbIN CocTar
rasa, ecliv BbINOJIHAETCSA YCIOBUE

Pen — Pc 21,
o 100 < 2exp{a+0,25[ln(0)q )] — 0,72[ln (coq )] ( (11.1)
a=ay+aqln(p)+a,[In (), (11.2)
Y
4 = anﬁ(zmns) : (11.3)
0. = Qmax ~ Ymin 100’ (114)

q Gmax T min

rae p., — 3Ha4YeHue NNIOTHOCTW ra3a npwv cTaHAapTHLIX YCNOBUSAX, NPUHATOE 3a YCNOBHO-TMIOCTOSAAHHYHO BEMTUYUHY;
0. — W3MepeHHOoe UNu paccumMTaHHoe 3HaYeHWe NNOTHOCTW rasa npu cTaH4apTHLIX YCNOBUAX, COOTBETCTBYHO-
LLiee peaynbraTtamM aHanmsa npod, oTobpaHHbIX 3a pernameHTUpyemMbI Nepmnod BpeMeH MexXxay ovepe-
HOW 1 NpeablayLlen KOPPEKTUPOBKOM YCIOBHO-MNOCTOSIHHbLIX BENUYUH;
9 rax, Gmin — HaMbONbLUEe N HanMeHbLLee 3HaYeHUs pacxoia B nNepuod BpeMeHu Mexay odepeaHon 1 npe-
OblayLien KOpPEKTUPOBKOW YCITOBHO-MOCTOSIHHbLIX BENUAYWH.
3HaueHnsa koapMUMEHTOB a; NpuBeaeHbl B Tabnuue 9.

Tabnwuua 9

/ i a;

0 0 —-2,3376
0 1 2,6964

0 2 0,17071

1 0 -3,1968
1 1 3,9413

1 2 —1,9305
2 0 —1,3061

2 1 2,1209

2 2 —0,81958

PesynbTat pacyeta no npaBow YacTt ycnoBua (11.1) okpyrnaoT 4o ABYX 3HaYaLLMX LUdp.

B tabnuue B.1 (npunoxeHne B) nprBeaeHbl cnpaBoYHble 3HAYEHUS NpeaenbHbIX A0NYCKaeMbIX OTHOCK-
TeJIbHbIX OTKITOHEHUW NJTOTHOCTU ra3a npu cTaH4apTHLIX YCITOBUAX (B NMpoLeHTax) OT 3Ha4YeHU, NPUHATLIX 3a YC-
NTOBHO-MOCTOAHHYIO BENUYKMHY, paccHMTaHHbIX Mo NpaBou YacTh yenosus (11.1), npu npeBbILLEHNM KOTOPLIX MPOo-
BOOAT KOPPEKTUPOBKY 3HAYEHMW NJTOTHOCTU rasa Npyv cTaHZ4apTHLIX YCITOBUSAX M KOMMOHEHTHOIO cocTaBa rasa.

11.3 ECcn KOppeKTUpOBKa YCNOBHO-MIOCTOSIHHLIX BENUYKMH He Oblna BeINONHEHa BBUAY OTCYTCTBUSA TEXHU-
YeCKoW BO3IMOXKHOCTK ee NpoBeaeHUs, To HeobxoauMo NPoBECTU nepepacyeT obbemMa rasa npu ctaHaapTHbLIX
YCITOBUSAIX B COOTBETCTBUW C npoLeaypoun, uanoxeHHou B B.2 (npunoxeHue B).

12 KoHTponb cobnoaeHusa TpeboBaHMN MeTOANKN U3MEPEHUN

12.1 NpoBepka peannsauum MeToauUKU U3SMepeHUN

12.1.1 lNpoBepky peanusauun MW, oTHocALLMXCA K cdoepe rocyaapcTBEHHOro perynmpoBaHma obecneye-
HUA eQUHCTBA U3MepeHUI, OCYLLIECTBIAOT opuandeckne nuua unn nHanemayanbHblie NpeanpuHUMaTenu, akkpe-
OUTOBaHHbIE HA NpaBo aTTecTauy MeToauKk (MeTogoB) MSMepeHU, neped NyckoM y3na usmepeHui B aKCrnyaTa-
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L0 UM NOCNe ero PeKOHCTPYKUMA. LononHUTENbHY NPOBEPKY NPOBOAAT MO PeLleHUo apdbuTpaXXHoro cyaa B
CMOPHbIX CNyvaax Mexay NocTaBLUKOM U NoTpebuTenem rasa.

B npouecce akcnnyaTtauum Bnagenel, ysna namepeHmn obecnevymBaeT KOHTPOb CobntoaeHUs U BbINMOSHE-
HUS TPeDOBaHMN HACTOSALLEro cTaHAapTAa.

12.1.2 T'lpn npoBeageHUN NpoBepkn peannsaummn MU yctaHaBnmealoT:

- HANW4Kne aKkTa n3mepeHus BHyTpeHHero gnametpa UT;

- HannM4ne TexXHn4ecknx onncaHnum n (UNn) pykosoacTe no akcnnyatauum CU;

- COOTBETCTBUE YCMOBUA NPpOBEeAeHUA NaMepeHnin TpedoBaHusM pazaena 8;

- cooTBeTCTBUE MOHTaxa CU, BcnomoraTtenbHbIX U A0NONMHUTENbHBLIX YCTPOUCTB TPeOOBaHMAM 3KCMTyaTaLn-
OHHOW ACKYMeHTaUun 1 pasgena 9;

- cobntogeHne TpedboBaHUN K TOMHOCTU M3MEPEHUN.

12.1.3 OTHOCUTENBHYIO pacLUMPEHHYIO HEONPEeaEeNeHHOCTb peaynsrara UaMepeHns 00bLEMHOMo pacxoia U
obbema rasa, NnpuBeAeHHbIX K CTaHAAPTHLIM YCNOBUAM, NO Ka)Kaoun peannsaunn gaHHon MW yctaHaenueatoT Ha
OCHOBaHWM pacyeToB B COOTBETCTBUM C pasgenom 13. PacdeT npoBoanT topuanyeckoe nuuo WM nHgnemayarnbs-
HbI NpeanpuHUMaTEeNb, NpoBoasLme npoBepky peanmsaummn MW, no attectoBaHHOU nporpamme U pyvHbIM
crnocobom. PesyneTtathl pacHeTa A0 TKHbI SIBASITLCA HEOTHEMIIEMbIM NPUNTOXKEHNUEM aKTa Mo NPUNoXKeHUo I 1 ObITb
3aBepeHbl NoANUCHI0 Nnua, NPOBCAMBLLETO pacyeThl.

12.1.4 Tlo peaynbratam NPOBEPKN COCTABIISIIOT aKT NPOBEPKU COCTOAHUS U NpumMmeHeHns C n cobnogeHns
TpebOoBaHMN HACTOSILLEro CTaHAapTa B COOTBETCTBUN C NMPUNoXKeHnem I

12.2 KOHTpONbL TOMHOCTU pe3ynbTaToB U3MEepeHUN

12.2.1 Tpn namepeHusix, 0OTHOCALLIMXCS K cdhepe rocyaapCTBEHHOIO perynupoBaHng obecneyeHns eanH-
CTBa U3MepPEHUN, NpUMeHsItoT ocHOBHble C 1 cpeacTBa 0bpaboTkM pe3ynsTaTtoB U3MEPEHNN YTBEPKAEHHBIX TU-
NnoB, NpoluegLlne noBepKY.

OcHoBHble CU 1 cpeactea obpaboTKu pe3ynstaToB M3MEPEHUIN, He NpeaHa3HavueHHble AN NPUMEHEHUSA B
cpepe rocyaapCTBEHHOIC perynmpoBaHus obecnevyeHnst eqUHCTBa M3MEPEHNIA, OOSKHbI MOABEepPraTbCs NOBEPKE
NN KanbpoBKe NpKX BBOAE y3ra U3MepPEHUIA B 3KCNyaTaLnio 1 Nepnogmnieckon KannbdbpoBKe B NpoLIecce 3KCNIy-
aTalun.

HOononHutensHble CU noanexaTt noBepke Unu KarnmbpoBKe.

[NepunogmnuHocTh nosepkn C gomkHa COOTBETCTBOBATL MEXMOBEPOYHBIM MHTEPBaNam, yCTaHOBMEHHBIM NPU
yTBEepXaeHun Tina CU.

12.2.2 ['lpn namepeHnax ¢ ypoBHeM TOYHOCTU U3MepeHnn A B nepuog mexay noeepkamm CU pacxoaa,
OaBneHnda U TeMmnepaTtypbl peKoMeHOYeTCHa OCYLLECTBNATL HE peXXe OAHOro pasa B MecdL, cnnveHne nx nokasa-
HW ¢ NoKa3aHUSIMN KOHTPONbHbIX C B Lensax oueHKkn npurogHoct paboumnx CY k gansHeullen akennyataLuu,

OTHOcUTENbHAas paclUMpeHHast HeonpeaeneHHOCTb pesynbrarta UsMepeHin KoHTponbHbIM CU gorrkHa ObITh
He Bofiee OTHOCUTENbLHOW paclUMPEHHON HeonpeaeneHHOCTU pesynbTtaTa uamepeHnn padtounm CH. PekomeHay-
eTCsl UCMoNb3oBaTh KOHTpPONbHbIE CU, oTHoCcUTenbHasa paclinmpeHHas HeonpeaeneHHOCTb pesynsrarta naMmepeHUn
KOTOpPbIX He npeBbiaeT 0,5 OTHOCUTENBHOW pacLUMPEHHON HeonpeaeneHHoCTU pesynsrara UsmepeHnin pabo-
ymx CH.

CnunyeHune nokasaHnm KOHTPoNbHOro n pabodero CHU BbINONHAKT NMpyU MUHUMAaNbHOM, CpeaHEM N MaKCU-
MaribHOM 3Ha4YeHUax guanasoHa n3amMmeHeHUa namepdaemMoro napametpa. Ecnm oTcyTCcTByeT BOSMOXKHOCTL Crive-
HMUA NoKaszaHUW NpUY yKaszaHHbIX 3Ha4YeHUsIX NapamMeTpa, TO A0NyCcKaeTcs BhINONHATL CrIMYeHUe Mpu TekyLlem
3Ha4YeHU NapamMeTpa.

Pe3ynsrat cnndeHus nokasaHum pabovnx n KoOHTponbHbIX CU cunTatoT NoNoXKUTENbHbIM, €CIn AN KaXKaoro
3Ha4vYeHnd napamMeTpa BbINOJIHAETCH YCnoBue

o m )2
1 ¢ 2 2 = \Ej_f:’f=1Ef) 2 (12.1)
yj _y}{j
Ej ="y 100, (12.2)

rae E; — oTHocuTesbHOE OTKITOHEHMWE NoKasaHWi paboyero CU oT nokazaHum koHTponeHore CY npu j-M n3ame-
peHnn, %:;
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m—JnCio M3Mep9HMﬁ;

U;, — OTHOCUTEIIbHAA pPpaClUNpeHHaA HEONPeAEeJIEHHOCTb |/|3mepeH|/||‘/’| BEJIMMANHDLI Y C NOMOLLBHO pElGOLIEFO CH,

paccYnTaHHasi B COOTBETCTBUN € TpeboBaHUAMU 13.1.5;
— OTHOCUTENbHAaA pacluMpeHHasa HeonpeaeNeHHOCTb M3MepPEeHNA BEJTMYNHBLI ¥ C MOMOLLIHO KOHTPOMBHOTO
CW, paccumntaHHasi B COOTBETCTBUN ¢ TpeboBaHnsAM 13.1.5;
k — koadbdonumeHT CTblogeHTa Anst AoBepUTEeNbHOU BepOoSATHOCTU 95 % nyncna cteneHen ceodbogbl v=m—1;
Yj» ¥j — NokasaHua paboyero n koHTponbHoro CM npu j-M MamepeHnn CoOoTBETCTBEHHO.
3HaveHus koaddpuuneHTa CTtblogeHTa ans AoBepUTenbHOU BEPOATHOCTA 95 % B 3aBUCUMOCTU OT YMUCna
cTeneHen ceoboabl v npuseaeHsl B Tabnuue 10.

Uy

Tadbnnua 10

\Y 2 3 4 3 0 7 8 O 10
k 4,30 3,18 2,78 2,58 2,45 2,36 2,31 2,26 2,23
v 11 12 13 14 15 16 17 18 19
k 2,20 2,18 2,16 2,14 2,13 2,12 2,11 2,10 2,09

[1py crninyeHnn nokazaHum padboyero U KoHTponebHoro PCIT MHOrokpaTHo (He MeHee oauHHaaLUaTh pas) puk-
CUPYHIOT 3Ha4YeHNA 0OBLEMHOro pacxoia rasa npu pabo4ymx yCnoBUsIX Nno rnokasaHUam cpeacTs 0bpaboTKM pesyrib-
TaToB N3MepeHnid pabodero n koHTponsbHoro PCI. MNepea cnnveHnem nokasaHu pabodero n KoHTponsHoro PCI
3HavYeHne 0O LEMHOIo pacxoaa rasa npu pabounx yCrnoBusix, UaMepeHHoro KoHTponbHelM PCI, npnuBoasaT K ycno-
BUAM U3MepeHunin padbodero PCI no dpopmyne

q* vk L T
” (HAP) Ze Ty (12.3)
P
Ap = p — p,, (12.4)

e q,, — 3ha4eHne 0bBLEMHOro PACX0OAdd d3d, WSMEPEHHOIC KOHTPOJIbHBbIM PCI, npmMBedJeHHOIO K YCITOBUAM

namepeHunin pabovero PCI;

q,. — 0OBbEeEMHbLIN pacxo rasa, UsMmepeHHbIN KoHTpoNbHbIM PCI;

Ap — nepenag aasneHns mexay padbounm n KoHTpornbHbiM PCI;

p, p. — abconTHOE AaBneHWe rasa B paboyem 1 KoHTpoSibHOM PCI COOTBETCTBEHHO;

T, T.—abcontoTHasa TeMneparypa rasa B padbo4yem 1 KoHTponsHOM PCI COOTBETCTBEHHO;

Z — paKkTop CKUMaAEMOCTU rasa, paccHUTaHHbINA C y4eTOoM 3Ha4YeHUs1 abCcoNTHOroO AaBneHUs U TeMmnepaTypbl
rasa B pabovem PCI;

Z,— (paKkTop CKMMaeMOoCTU rasa, paccHnTaHHbIA C y4eTOM 3Ha4YeHUSA abCoNOTHOMO AaBNEHUSA U TeMNepaTypbl
rasa B KOHTponeHoM PCI.

CnnyeHne nokasaHum pabovero 1 kKoHTponsHoro CU gaBneHus ocyLLecTBASIFOT NPY OTKINKOYEHHOM OT MOTOKA
rasa pabovem CU gaeneHus. B kavectBe KoHTposibHOro CH gaBneHust NpUMeHsItoT KanmbdpaTtop AaBleHUsa Unn
rpy3onopluHeBon MaHoMeTp. amepeHua npoBodsaT B TpexX ToUKax AnanazoHa U3MeHeHUs gaBreHnd rasa: npu
3Ha4YeHUAX, NPUMEPHO COOTBETCTBYIOLLIMX BEpXHEMY, cpeaHeMY U HKHeMY 3HaYeHUsM guanasoHa. B KOHTponu-
PYEMBbIX TOUKAX MHOMOKpAaTHO (He MeHee Tpex pa3s) PUKCUPYHOT nokasaHus pabovero n koHTponsHoro CU aasne-
HAA 1 NPOBepPAOT BbiNoHeHWe ycnosuda (12.1).

ChnunyveHue nokasaHum padboyero n kKoHTponebHoro CY temnepatypbl MOXET ObITb NPOBEAEHO C AEMOHTUPO-
BaHHbIM ¢ T pabounm MNT nnn 6e3 ero gemMoHTaxa.

Ecnun cnniyeHne npoBoaaT ¢ AEMOHTUPOBAaHHBLIM [T, TO UICNONBL3YHOT CyXOOMO4HbLIN TN XKNOKOCTHOW Kanno-
paTop TemMnepaTypbl. B KOHTpoONMpyeMbIX TOUKaxX Anana3oHa MaMmepeHU MHOroKpaTHO (He MeHee Tpex pas) PUK-
CUPYIOT 3HAYEeHNE TeMMepaTypbl NO NokKasaHUsIM KanubpaTtopa U cpeactea o0bpaboTKu pesynsTaToB U3MEpPEHUN.

Ecnun cnnyenme npoBoaaT 6e3 aeMoHTaXKa pabdoyero [T, To MHOroKpaTHO (He MeHee TpeX pas3) PUKCUPYIOT
TeMneparypy rasa rno nokazaHusam cpectea oopaboTKu pe3ynbTaToB USMEPEHNN U NMOKa3aHUSM KOHTPOSbHOIO
[1T, ycTaHOBNEHHOIO B MNOTOKe rasa.
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PeaynbstaT cnuveHnst nokasaHun pabodvero n KoHTponbHoro NT cHnTatoT NONOXKUTENbHBIM, €CNIA BLINMOTHEHO
ycnoeue (12.1).

12.2.3 B npouecce akcnnyaTtauum yana namepeHumn KoOHTPOJTUPYIOT:

- oTCcyTCTBUE cboeB nokazaHun CU;

- CBOEBPEMEHHOCTb U NMPaBUNbHOCTL KOPPEKTUPOBKN YCIOBHO-TIOCTOAHHbLIX BENUYNH;

- BbINONHEHWe TpeboBaHUN K YCITOBUAM U3MEPEHNI;

- NoKasaHus gononHUTenbHbIX CU;

- napameTpbl PCI, AnarHocTrka KoTopbIX NpeaycMoTpeHa eroc akennyatayMoHHON AoOKYMeHTalUnen;

- repMeTUYHOCTb coeanHeHnid T n coeguHUTENBHBLIX TPYOOK;

- COCTOsIHME BHYTpeHHeW nosepxHocTn UT n npotovHon vactn PCI;

- KOPPEKTHOCTEL KOHMPUIYPUPOBAHUA BbIYUCITUTENBHOMO YCTPOUCTRA.

YkazaHHbIN NepeveHb KOHKPEeTUIUPYIOT B 3aBUCUMOCTU OT NPUMeHAEMbIX OCHOBHLIX M AoNoNHUTeNbHBIX CU
N YCIOBUN UX MPUMEHEHUS.

12.2.4 KOHTPONb TEXHUYECKOTO COCTOSIHUA TYPOUHHBLIX U poTaunoHHbIX PCI, YT v cTpyeBbinpssMATENS MO
pesynsTatam U3MepeHun NoTepu gaBneHns Ha HUX BeINOJTHAT nepuogunyeckn ¢ MHTepBalioM, YCTaHOBMEHHbIM
cornacHo rpadouky paboT no TeXHUYECKoMy 0OCNYXXUBaHUIO y3Nna U3MepPEeHNI, HO HE peXke 0AHOro pasa B Mecsil,.

NamepeHHOe 3HavyeHne nepenaga gasneHnd Ha PCI cpaBHMBAKOT € KOHTPOJIbHBIM 3HAYEHUEM.

Ecnu nepenaa aasneHnda Ha PCI B npoLiecce ero akcnnyartauum He NpeBblllaeT KOHTPOMNbLHOMo 3Ha4eHUs
notepb AasneHnsa bonee yem Ha 20 %, To PCI paboTocnocobeH.

Ecnu nepenag aasneHna Ha PCI npeBbIllaeT KOHTPONbHOE 3HavYeHue noTepb AaBreHus donee yem Ha
20 %, HO He npeBbIIaeT KOHTPONbLHOro 3HaveHust bonee 4yem Ha 50 %, To Heobxoanmo ocbpaTnTb Ha aToT PCI
ocoboe BHUMaHUe, Tak Kak BO3MOXKHO, 4YTo ckopo PCI byaeT HykaaTbcs B 0OCNYKMBAHUU UM PEMOHTE.

Ecnu nepenaa aasneHna Ha PCI npeBbilaeT KOHTPOSIbHOE 3HaYeHue noTepb AaBrieHus bonee Yyem Ha
50 %, HO He nNpeBbILLAaeT KOHTPONbHOIo 3Ha4YeHns bonee Yyem Ha 80 %, To HecbxoanMMO NPOBECTU aHaIN3 npeabl-
OYLWMX NpoBepokK nepenaga gasneHua Ha atom PCI mnu na3ydntb gaHHble apxuea. Ecnn npun npeasiaymx
pPOBEpPKaX UMW B NOCNEAHUX 3anncsIX apxXuBa U3MepeHHoe 3HavYeHne nepenaga He Haxoannoch BONU3N AONYCTU-
MOT0 3Ha4YeHUd, TO, BO3MOXHO, 3TO BpeMeHHoe 3arpsisHeHue nonoctn PCI, koTopoe MOXeT BCKOpe caMoyCTpa-
HUTBLCSA. B 9TOM cnyyae HeobxoaumMo NpoBeCTU A0NONHUTENBHBLINA KOHTPOML Nepenaaa AasneHunst Ha PCI vyepeas
HeDOoNbLLIOW NPOMEXYTOK BpeMeHU (oanH—Tpu AHNA). Ecnn nepenag aasneHnsa Ha PCI He yMeHbLUWUNCcA, TO Npr-
HAMALOT pelleHne 0 HeobxoaMMOCTN NPOBEAEHUA TEXHUYECKOro obcnyusaHus unn pemoHTa PCI; ecnu nepe-
nag Ha PCI BepHyncs B rpaHuLbl AonyckaemMblix 3HadeHUin, To PCI cynTatoT paboToCcnoCoOHbIM.

Ecnu nepenag aasneHnsa Ha PCI npeBbIlIaeT KOHTPOSIbHOE 3Ha4YeHne noTepb AaBreHus bonee 4yem Ha
80 %, To PCI nognexut pemoHTy.

Ecnun nepenag gasneHust Ha YT unu ctpyeBbinpaMuUTene npesblllaeT KOHTPOSIbHOE 3HaYeHe Donee Yem
Ha 10 %, HeobxoanMO NPOBECTU €ro OUNUCTKY.

[1ns KOHTPONSA B npoLecce aKkcnyaTauuy LenocTHOCTU punbTpytollero anemeHta YOI U cTeneHu ero 3aco-
PEeHUsA NPUMEHSAIOT CTalMOHapHO yecTaHOBNEHHbIe MHAMKaTopbl Ut C nepenaga gasneHus. [Nepenag aaBneHus
Ha pUNETPe He O0IMKEH npeBbIlaTh 40NyCcKaeMoro 3HavdeHus1, ykazaHHOro B ero nacnopre.

KOHTpPOMbHOE 3Ha4YeHMe NoTepb AaBneHUa A® ANst TEKYLMX YCNOBUN N3MEPEHUIN pacxoaa U obbemMa rasa
paccHUTLIBAKOT Mo PpopMyIam:

- MPU N3BECTHOM 3HaYEHUN KO3 PULINEHTA rTMaPaBNINYECKOrO CONPOTUBMEHUS

8 Pql

A@ = E', ﬂ:z (1 0_3 DN)4 , (125)

- NMp N3BECTHOM 3Ha4YEeHWIA NoTEPIA daBI1EHNA A(l)m, NnpmuBea4eEHHOIO B SI{CI'IJ'IyaTaLI,I/IOHHOﬁ AOKYMEHTaU A A4
M3BECTHbLIX 3Ha4YeHU daBNeHUS Prp, NNGTHOCTU IA3a NPpWN CTaHAaP THBIX YCITOBUAX Perp VM PACXOAaA Ia3a, PaBHOIGC ¢,

A® = A(om( PcP ) (12.6)

Pern Pro

PekomeHayeTcsa Ha HavanbHOM aTane akcnnyaTtaumn PCI onpeaennTs AeNCTBUTENBHBLINA KO3 MULNEHT ra-
paBNNYECKOro CONPOTUBNEHUS Mo popmyne

(1073 DN)' 2 Aw
8pqy

= (12.7)

?
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rae Aw, p, g,— 3HadeHns NoTepb AaBneHUsl, NNOTHOCTU ra3a U pacxoda raza npu Hanbonee xapakTepHbIX PeXXin-
Max paboTbel PCI, YT unn ctpyeBbINpaMUTENEN B NPOoLeCcce NX aKCnyaTaLun,
KoHTponb Nepenaga AaBNeHUa OCYLEeCTBASAOT Npu pacxodax rasza He meHee 0,2 G, oy -
12.2.5 lepunognyeckun He pexxke oaHOro pasa B MecsL, NpoBoAAT NPOoBePKY repMeTudHocTU coeguHeHn UT.

13 OueHka HeonpeneneHHOCTU pe3ynbTata U3MepPeHUNn

13.1 O6LWwmMe nonoxeHUN

13.1.1 OueHKy OTHOCUTENbHOW paclUMpeHHOW HeonpeaeneHHOCTU pe3ynbTaTtoB U3MepeHUn NPoBOAAT B Lie-
NsIX noaTBepXXaeHuns cobnogeHns TpedboBaHNU K TOYHOCT U3MEPEHUN.

OTHOCUTENbHAas pacluMpeHHasa HeonpeaeneHHOCTL U3MepeHU pacxoaa 1 obbema rasa rnpu nobbix coveTa-
HUAX U3MepAeMbIX NapaMeTpPOoB NOToKa U cpedbl He AoMMKHa NpeBbIlWaTh OTHOCUTENLHYIO pacLUMPEeHHYIo Heonpe-
OeneHHoCTb MU3MepeHnn, yCTaHOBIEHHYIO B pasgene 5, ANnd COOTBETCTBYOLEro YpoBHA TOYHOCTU NU3MEPEHUN.

13.1.2 B paHHOM pasgene npueegeHa Metoanka oLeHKN OTHOCUTENTbHOU CyMMapHOU cTaHaapTHOM U OTHO-
CUTENbLHOW paclunpeHHOW HeonpeaeneHHOCTeN pe3ynsraToB NaMmepeHnn Ha ocHoBie [3] n [11].

13.1.3 OTHOCUTENBLHYIO paclUMpeHHYo HeonpeaeneHHOCTb (Npu KoadpdnuneHTe oxearta 2) pesynbsraTta U3-
MepeHUN BeTMYUHBI ¥ paccYUTLIBAIOT Mo dpopmMyne

U, =2uy,. (13.1)

OTHOCUTENbHasA pacluMpeHHas HeonpeaeneHHOCTb oMKHa ObITh NpeacTaBnieHa ABYMSA 3HaYaLLmMMm Lndo-
paMMu.

3.1.4 Ecnu 3agaHa norpeluHoctb CU, To OTHOCUTENbHYIO CTaHAAPTHYIO HeonpeaeneHHOCTb pe3ynbTarta na-
MEepPEHNA BENUYNHBLI ¥ 6e3 yyeTa oNoNHUTENbHBLIX COCTaBMALLNX HeonpeaeneHHOCTH, Bbl3BaHHbIX BHELLIHAMU
BINAOLLIMMUN BENTMMNHAMN, AOMYCKaeTCs paccyMTbiBaTh Mo dopMynam:

- NPV 3BECTHON OCHOBHOM abCONOTHOM NOrPELLUHOCTN Ay UMM OCHOBHOW OTHOCUTEBHOM MOrPeLLHOCTH O,

;L Ay .
Ugy = 507 = 0,5 Sﬂy, (13.2)

- NPY N3BECTHOW NpMBEaEHHON OCHOBHOWM MOrPELLUHOCTA Y,:
ecn HOPMUPYIOLLMM NapamMmeTpoM ABNAETCA AnanasoH U3MepeHn (V. — y.,)

ug, =057 7% 7, (13.3)

eCcn HOPMUPYHOLLIMIA NapamMeTpoM ABMAETCA BEPXHUM Npeaen UamepeHnia

gy = 05Y,°2- (13.4)

13.1.5 OTHOCUTENbLHYIO CTaHAaPTHYHO HeonpeaeneHHOCTb U3MEePEHUI BETUYNHBI Y paccuUTbIBatoT No dop-
MyJie

Fl 2“0,5
u;) =<f§1[u;,f.] - (13.5)

rae [ —yuncno rnocJsieaoBareSibHo COoeaMHEeHHbIX KOMINTOHEHTOB I/I3MepI/IT8J'IbHOﬁ Lern, UCroJib3yeMblX AJ14 U3ME-
PEHNA BEJTMHANHDBI V,

U;/f — OTHOCUTEJIbHAA CTaHOdP THaAaA HEONpedeJIeHHOCTb, BHOCUAMAaHA /I-M KOMMOHEHTOM I/I3MepI/ITEJ'II:HOﬁ LIeTTN

C y4HeTOM OONOJTHATEJ1IbHbBIX COCTaBJ1AOLWLMX HEOTNpeaerieHHoCTn, Bbl3aBaHHbBIX BHELWWHUAMIA BJTAAKOLLIIMIA
BEJIMHNHAMMN.

OTHOCI/ITEJ'II::HyI-O CTaHO4aPTHYH HEONPEAEJIEHHOCTDb U;/; PaACCHUTBIBAKOT IO d:)oprvlyne

0,5
u}/f =Y Oy T+ zu Y ‘ (13-6)
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rae m—unCJio BJIMAKOLWLUX BEJTNHNH,

UE‘YI — OCHOBHAa{ cocTaBnsoLWas OTHOCUTENBHOWU CTaHﬂ,apTHOI?I HEONPEAEJIEHHOCTN pe3ylibTdrld I/I3MEDEHI/II7|

BEJINHNHBI V;, PACCHNTAHHAA be3s yHeTa AOMNOJIHUTEIIbHbBIX COCTaBITARLWX HEONPEONEJIEHHOCTH, Bbl3-
BaHHbIX BHELWWHWMW BJTNAKOLLIAMW BEJTMHUNHAMIA,

r " wr
uﬂyﬂ- — AONOJIHUTENIbHAA COCTaBITAKOLLAA OTHOCUTEJ1IbHOW CTaHOdaPTHOW HEONPEAEJIEHHOCT PE3YIIbldTd N3ME-

PEHUN BEJTUYUHBI ¥; OT j-U BNUAIOLLIEN BESTUHUHBI.

13.1.6 OTHOCMTEﬂbHyI-O CTaHOaPTHYHO HEONPEAEJIeHHOCTb pe3yJiblrdalad KOCBEHHbBIX M3MEPEH M BEMNYUNHDI Y,

KOTOPaHA CBA3dHA CbYHI(LI,I/IOHaJ'II::HOIz 3dBUNCMMOCTbBHO C NBMEPHAEMbBIMA BEJTMHUHAMW V; (HaI'IF.’JI/II"t/IEF.‘LI TeMHepaTypoP’l,
AaBJ1IEHUNEM, KOMINTOHEHTHBLIM COCTaBOM)

DACCUNUTLIBAIOT MO hopMyIe
+ 20U, (13.7)

(e U;,f — OTHOCUTEJIbHAA CTaHOAPTHAA HEOTPeAeJIeHHOCTb, NPUINMcbiBa€Ma# beHKLLI/IOHaJ'IbHOﬁ 3dBNCNMOCTMN,

!

in. — OTHOCUTEJIbHAA CTaHOdPTHAA HEONPEeAENIEHHOCTb PE3YIibTdTd NBMEPEHINA /- BEMUYNHbI;

ﬂyf — I{OSCbeI/ILI,I/IEHT 4yBCTBUTEJIbHOCTW BEJIMHNHbBI ¥ K U3MEHEHWNHO 3Ha4YEHNA |- I/ISMepFIEMOI:;I BEJINYANHDBI.

[TpumedyaHwue — [lpn naBectHoOW abCoONOTHOW NOrPELWHOCTU Ay WUINMN OTHOCUTENBHOW MOTPELLHOCTU 0OY,

NPUNNCLIBAEMON (PYHKLUMOHAINBbHOW 3aBUCUMOCTU, HEONPedeneHHOCTb U;,f paccynTbIiBaOT NO POpMyne

v A 00 -
= 100= (13.8)

OTHOCUTENBHBIN KO3 DULIMEHT YYBCTBUTENBHOCTU paccHMTLIBAOT No doopmMyne

r Vi
0, =1y, 21, (13.9)

!
rae fy. — JacTHaa npomssoaHaa pyHKUMK f no ;.

Ecnn Hen3BecTHa MaTeMaT4eckas B3aMMOCBSA3b BEJTUYNHbI y C BETMYNHON Y WA ﬂ,VIde)EpEHLI,I/IpOBaHI/Ie

pyHkuMM f 3aTpyaHEHO, 3Ha4YeHWe YacTHOM NPon3BOAHON f. paccuuTbiBatoT no opmyne

f(YfJFAYf) - f(}/f)
Ay |
3HayeHue npupaLleHna aprymeHTa Ay; pekomeHayeTca BblbupaTth He 6onee abconoTHOM HeonpeaeneHHo-
CTU U3MEPEHWNI BEMUYUUHBI ;.

13.2 ®opmynbl pacyeTa OTHOCUTENBHOU CYMMapHOU CcTaHAapTHOU HeonpegeneHHOCTU U3Mepe-
HUM pacxopa rasa

13.2.1 OTHOCUTENBHYIO CYMMAaPHYHO CTaHAaPTHYO HeonpeaeneHHOCTbL U3MepeHn 0OBLEMHOMO pacxoia rasa,
NPUBEOAEHHOTO K CTaHAAPTHLIM YCIMOBUAM, paccyUTLIBAOT NO dopMynam:

- MPU NPUMEHEHNUN MeToda p-nepecyeTa

f) = (13.10)

F F F F 05
A . 2 2 2177,
Ug., = (“%JF Ug + U, +up) ; (13.11)

- NP NPUMEHEHU MeToA0B -NepecyeTa, p I-nepecyeTta N pl/-nepecyera

' ' 2 2 - 0,5
u;cz[uq§+u§+(1—ﬂKp) ui+(1+ﬂKT) u%+uﬁ,] (13.12)
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r

F F 2 F 2 F 2 0’5
my u;, :[uq§+u§ +(1—13sz u’ +(1+ﬂZT) us +LTZ,ZC] , (13.13)

r

rae Uy, — OTHOCUTeJIbHadA CTaHdapTHad Heonpeae1eHHOCTb onpegeneHns I(OSdDCbI/ILI,I/IEHTa CKMMaAEMOCTHU I'a3d
bes yHeTa HeOollpedejieHHOCTA |/|3mepeH|/||7| AdBIIEHNA N TEMINTEPATYPI,

r

JZ/ZC — OTHOCUTEJIbHAA CTaHOadpP THaA HeoNnpedeJieHHOCTb oripegesieHNd OTHOLWEHUH d:)alcropa CKKNMMaEMOCTHU

rasa npu pabounx ycnoBuUsaX K aktopy CKMMaeMOCTU rasa npu cTaHgapTHbIX YCNoBUaxX 6e3 yyeTa
HeonpeadeneHHOCTU U3MepPeHNA AaBNeHUa U TeMnepaTypbl.

13.2.2 B cnyyae npumeHeHna UBK, y koToporo MX HopMuposaHel ¢ ydeToMm MX CU gasneHna n temnepa-
TYPbl, U HeoNpeaeneHHOCTU pacyeTa KoadppuumneHTa cxxmmaeMocTu (PakTopoB CXKUMAEMOCTN), OTHOCUTENBLHYIO
CYMMAapPHYo CTaHAAPTHYO HeonpeaeneHHOCTb U3MepeHnini 00 bEMHOIo pacxoaa rasa, NpuMBeAeHHOro K cTaHaapT-
HbIM YCITIOBUAM, onpeaenaroT no popmyrne

’ '2 2R
UG = (”% uMBK) . (13.14)

13.2.3 B cnyvae npumeHeHunsa IBK, y kotoporo MX HopmunpoBaHbl 6e3 ydeta HeonpeaeneHHOCTU pacyeTa
koathpULMeHTa CKMMaeMoCTU (PakTopOoB CXKMMaeMocTun), Ho ¢ ydeToM MX CU gasneHna u tTemnepaTtypbl, OTHOCU-
TeNbHYH CYMMapHY0 CTaHOaPTHYH HeonpeaeneHHOCTb M3aMepeHniA 00 bLEMHOTO pacxoaa rasa, npUBeaeHHOro K
CTaHOapTHbLIM YCIOBUAM, OnpeaensaroT No opmMyriam;

0,5
1,2 2 2 2 21
Ug.. _(qu_I_UMBK —2199,(}[}4!)D + 204 U7 +uK) (13.15)
2 "2 2 2 2 P
! —
A Ug.. _(uqv+umam —Zﬂzpup + 29, U7 +uzfzc) , (13.16)

[Ae U%;ZG — OTHOCUTEIIbHAA CTaHOapPTHaA HeolpeaelneHHoCTb onpeaeneHnd oTHOLWEeHNH cbaKTopa CKNMMAEMOCTHU

raza npu pabounx ycroBusaix K dakTopy CXMMaeMoCcT raza nNpu cTaHAapTHbLIX YCINOBUAX.
13.3 CocTaBnsilowme HeonpeaeneHHOCTU U3SMepeHUN pacxoaa rasa
13.3.1 OTHOCUTENBHYIO CTaHAAPTHYO HeonpeaeneHHOCTb U3MepeHnin 06beMHOro pacxoga rasa npu pabdo-
YNX YCIIOBUSAIX pacCcuNTLIBatOT Mo dopmyne

! ', ', 10.5 13 17
Ug, = [upcr+ unp] , (13.17)
'Ae u ., — OTHOCUTeNbHanA CTaHAapTHaA HeonpeaeneHHoOCTh N3MepeHnin pacxoaa rasa rnpuv padboUvnx ycrioBUsIX ¢
nomouwbo PCI;
u._..— OTHOCUTENbHad cTaHaapTHaa HeornpeaeneHHOCTb nNpeodbpasoBaHns BbixogHoro curHana PCI.

np
13.3.2 OTHOCI/ITEJ'II::HyI-O CTaHAaPTHYH HEOTNpEeaeJ1IieEHHOCTb I/ISMEDEHI/IIZ abCOMTHOro AdBIIEHNA a3a PacC-
CHATBIBAROT MO cboplvlynam:

- NnpA NpMMeHeHI npeoGpa3OBaTene|7| abCoONOTHOro AdBJ1IEHNA

w 2ﬂ0,5
u; =<f§1[u;f] " (13.18)

- NnpA npMMmeHeH1 ﬂp806p83OBaT8ﬂ6ﬁ N30bLITOYHOMO AaBNEHUS

" 2 10,5

2 ZE
uy :<(%") Z u;’_ﬂ,w,] +(%) ”pi " (13.19)
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- NP NPUHATUIA aTMOCCbepHOFO AdBJ1EHUA yCHOBHO-HOCTOHHHOVI BEJTMYNHON

P, Y < 2 1{ Pa Y ( Pamax — Pami 2>

M ’ a amax amin

u. == > |u ] —I-—(—) ( 100) , 13.20

P (P ) i=1 Pwi 6 P Pamax T Pamin ( )

e U;j!. — COCTaBJIAOLLAA OTHOCUTENBbHOW CTaHﬂ,apTHOH REONpedesIeHHOCTIA |/|3mepeH|/||7| aDCONMOTHOIoO naBJi1e-
HNA Tad3d, BHOCAMAHA =M KOMIMTOHEeHTOM, BXOAALLMM B COCTdAB M3mep|/|Tean0|7| LernA C€ y4H4eTomM [AO-
NOJIHUTEJIbHBIX COCTaBITAKOWNX HEOolNpederneHHOCTHU [CM. cbopwlyny (136)]: Bbl3BAHHbIX BHelWHINMIA
BJINAOCLLUIAMIA BEJTAHNHA MM,

U!

p, — OTHOCUTEIIbHAA CTaHdap THad HEONPEeAeSIeEHHOCTb NSMEPEHNA aTMOCCbepHOFO OaBJ1EHNA C YHETOM A0~

MOSTHUTESbHBIX COCTaBMALMX HeonpeaeneHHocTH [cM. doopmyny (13.6)], Bbi3aBaHHbLIX BHELLHUMM BITAS-
FOLLMMUN BETUMNHAMM;

UF’M;’ — COCTaBNALWLAas OTHOCUTENbHOW CTaHﬂ,apTHOﬁ RHeonpejerieHHoCTM NaMepeRrHiNA M3DbLITOYHOIO AaBJ1EHNA

rasza, BHOCMMas i-M KOMMNOHEHTOM, BXOASALWMM B COCTaB U3MEPUTENTbHON LIenn ¢ y4eToM AOMoSTHN-
TenbHbIX COCTaBMALLNX HeonpeaeneHHocTU [cMm. dopmyny (13.6)], BbI3BaHHbLIX BHELUHAMW BIUSHO-
LLIMMWA BEMYNHAMMU

[ — Jucno NocliegoBaresibHoO CoeaANMHEHHbIX KOMIMOHEHTORB VISMepVITEJ'IbHOH LLEr, NCMNMOJ1b3yEMbIX OJ1H M3ME-
PEHNA AaBJ1IEHNA.

Ecnu abcontotHoe AaBneHune rasa npuHATO YCroBHO-MOCTOAHHON BEMUYUHOW, TO 3HAYEHWe U, pacCHUTbI-
BalOT Mo popMyne

_ 100(pmax—pmm)_ (13.21)

u!
P JE Pmax T Pmin

13.3.3 OTHOCUTENBHYIO CTaHAAPTHYHO HEONpPeaeneHHOCTb pe3ynbTaTta U3MepeHnid TeMnepaTypbl rasa pac-
cUNTbIBAIOT Mo bopmyne

i 2ﬁ 0,5
y 100(t, _tH)*‘i ay, T
T= 27315+t |~ | yai — Vi = (13.22)

rae /[ — 4Jucno nocnegoBaTtenbHO coeANHEeHHbIX KOMMOHEHTOB N3MEePUTENbHONM Lernu, NCNosib3yeMblX A1 U3Me-
PEHUA TEMNepaTypbl;

ny — COCTaBNMAOLWAaA CTaHAAdPTHAA HEONPEeAENIEHHOCTb UBMEPERHNA TEMITEPATYPLI, BHOCUMAHA J-M KOMMOHEH-

TOM, BXOOALLIMM B COCTaB U3MepPUTESbHOM Lienun ¢ y4eTOM AOMNONHNUTENbHbBIX COCTaBNAOLLNX HEOMNpe-
aeneHHocTn [cMm. bopmyny (13.6)], Bbi3BaHHBIX BHELUHUMUA BIIUAOLWUMK BENTUHUHAMM.
13.3.4 OTHOCUTENbHYIO CTaHAapPTHYO HeonpeaeneHHOCTb M3MEePEHN MNOTHOCTM rasa npy cTaHaapTHbIX
YCITOBUAX paccUMTbIBaOT No doopmyne

Ape.

(13.23)

A€ Apc — abcontoTHas NOrpeWIHOCTb NMNIMOTHOMEPA.
I'IpM MHbIX BaPWaHTaX HOPMPOBaHWUA MX MJ1IOTHOMEPA HEONPEAETIEHHOCTD Ulgc: PACCHUTBIBAKOT COIT1aCHO

dopmynam, npueegeHHsIM B 13.1.4.
Ecnu ana namepeHus NNoTHOCTU rasa npu cTaHaapTHLIX YCNOBUSIX NTPUMEHSIIOT NocneaoBaTeNbHO coegun-

HeHHble AT, kKaxkabl 13 KOTOPbBIX BHOCUT M3BECTHYHO HEONPEAENIEHHOCTb UI;C’; B peayJibTadTl MIGMEPEHWUA, TO HEOTIPE-

[ENEeHHOCTb Uy PpaccyUTLIBatOT Mo popmyne

r r2
Uge = | 2Upgi | (13.24)

rae [ —yncno UM B nameputensHoM Lenu.
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I'IpM yCJImOBUM pacCyeTa p, MeTO0JO0M KOCBEHHbBIX I/ISIVIEDEHI/II?I HEONPEeOEJIEHHOCTb U;C onpeaesidoT B COOT-

BETCTBNAN C TDEGOBBHI/IFIMI/I HOPMAaTUBHbLIX JOKYMEHTOB, PElJ1laMEHTNPYHOLLIAX I'IpI/IMEI-FIeIVIbIIz METOO PpaCHeTAa.
Ecnn nNoTHOCTL rasa NP CTaHAAPTHBIX YCIOBUAX NMPUHATA YCJTOBHO-TTOCTOAHK oW BENMM4NHOW, TO 3Ha4YeHue

Uy, PaccunTbiBatoT no dopmyie

, 100 [ Pc max — Pc min
Yoc = Jg( ) (13.25)

Pc max T Pc min

13.3.5 Ecnn nNoTHOCTL rasa NPU paﬁoqu YCITOBUAX NSMEPAIOT C NOMOLUBH MNJ1IOTHOMEPA, TO OTHOCUTET1b-

HYIO CTaHA4dP THYHO HEONPEAETIEHHOCTD UI; PACCHAUTBIBAIOT MO cbopmyne

, _ g P
up = 507 (13.26)
e Ap — abcontoTHad NOorpellnoCTb NMNJIGTHOMEPA.

Moy MHBIX BapnaHTax HopMupoBaHusa MX nnoTHoMepa HeonpeaeneHHOCTb U, paccUUThIBaOT COrMacHo

dopmynam, npmeeaeHHsIM B 13.1.4.
Ecnn ans namepeHus NnoTHOCTK rasa rnpuv pabovnx yernoBUsaX NpUMEHSsIIoT NocneaoBaTeNbHO CoeANHEHHbIE

I, Kaxkabln N3 KOTOPBLIX BHOCUT N3BECTHYO HEoNpeaeneHHOCTh Uf;' B pe3yiibTal UISMEPEHWUA, TO HEOTIPEAECJIEH-
P

HOCTb U; paccuuThbiBatoT no chopmyne

7 0,5
’ '2
Up — I;Upf ) (1327)

rae [ —yucno UM B nameputensHou Lenu.

13.3.6 OTHOCUTENLHYIO CTaHdaPTHYIO HeonpeaeneHHOCTb KOS PUUMEeHTa CKUMaeMOCT ra3a paccynTbI-
BalOT Mo popMynam:

- AN OAHOKOMMOHEHTHOro rasa

; 2 2 2 2

- 07114 MHOITOKOMIMOHEHTHOI O IN'a3a NPpU pacyeTe I{OSCbeI/ILI,I/IEHTa CAHKUMaEMOCTK NO AaBJ1EHANHC, TEMINEPATYPE U
KOMMNOHEHTHOMY COCTaBY I'a34

0,5

. N
N A 2 1y , |
Uk = Uk, + Okp Ur +Og Uy + .21[6»@;”)(;] , (13.29)
f=

- AJ14 MHOITOKOMITOHEHTHOI O Fa3a NP pacyeTe I(OSdeDI/ILI,I/IEHTa CAKUMaAEMOCTHU MO AaBJ1IEHNIO, TEMNEPATYPE,
MJIOTHOCTU IF'A34a NP CTAaHA4P THBIX YCIOBUAX, COAEPKAHNIOC ANOKCUAOA YINePodd N a30T4a

0,5
;r 'D 2 2 2 12 2 '2 2 '2 2 '2
Uy = (qu + Oy Uy +13Kpup +13Kpc U, +13Kxa U,. +13ny UXyJ , (13.30)

rae Uk, — OTHOCUTeNbHasa cTaHdapTHas HeonpeaeneHHOCTb, NPUNUCaHHas ypaBHEHWUIO, MPUMEHSIEMOMY AN
pacyeTa koadpduumeHTa CkMMaeMoCTN rasa;

ﬂKDc ! ﬂKXf = 1c-:}KXa :- ﬂKXy — OTHOCHATEJIbHbIE I{OSCbeI/ILI,I/IEHTbI YHYBCTBUATEJIbHOCTIA I{OSCbeI/ILI,I/IEHTa CAHKNMaAEMOCTHU

KN3IMEHEHWIO NMNTOTHOCTU N'a34a MNP CTaHOAAP THbIX YCITOBUAX, COOEPKAHINA J-rO KOM-
NMOHEHTA Ia34d, d30Tad N JNOKCWAa YIJNepoda COOTBETCTBEHHO, OllpedelideMble No

dopmyne (13.9).
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Ecnn koo dULMEHT CKUMaeMOCTU raza NPUHST YCIIOBHO-NOCTOSIHHOM BESTMYMHON, TO 3HAYEHNE Uy pacCyu-
ThIBaOT Mo popmyne

K., — K.
100( max mm). (13.31)

”;(_\/g Koax +

max min
OTHOCI/ITEJ'II::HyI-O CTaHA4adpTHYHO HeOollpeadeJ1IeHHOCTb OlNpeacesieHnA I{OSCbeI/ILI,I/IEHTa CHKNMaAeMOCTIN d3d 663

ydyeTa HeonpeaeneHHOCTN N3MePEeHNA AaBNEHNS U TemMnepaTtypbl Uy, paccuMTbiBaloT no dopmynam (13.28),

13.29) n (13.30). ['lpn 3TOM 3HAYEHUA YNEHOB 9/ u'2 7 ﬂKz u 2 NMPUHUMALOT PpaBHbIMUW HYITHO.
( Kr~T p P Y

13.3.7 OTHOCUTENbLHYIO CTaHAAaPTHYO HeonpeaeneHHOCTb onpeaeneHna oTHoOLEeHUA dpakTopa CKMMaeMocC-
T rasa npu pabo4vmnx ycrnoBusax K aktopy CKMMaeMOoCTU rasa npn cTaHgapTHbIX YCNOBUAX pacCHUTLIBAKOT Mo
dhopmynam:

- AN OQHOKOMMOHEHTHOro rasa

0,5
’ '2 2 2. 2 2. 2] .
uZ/ZC :( Zf_l_uch_l_ ﬂZTuT +ﬂzpup) ) (1332)

- OJ14 MHOI'OKOMIMNOHEHTHOI O I'a34a NP PpaCHeTe cbalcropa CKUMaAEMOCTI NO AaBJ1EHUNHO, TEMINEPATYPE 1N KOMIO-
HEHTHOMY COCTAaBY I'd3d

0,5

r F

F F N 2
. 2 2 " 2 " , .
Uz/z. = | Uz, T UZCf"l'ﬂzTUT +ﬂzpup T _21[19212@(;”)(;] : (13.33)
f=

- OJ14 MHOI'OKOMIOHEHTHOIO N'a34d NP PaCHeTEe cbaKTopa CKUMaEMOCTU NO AaBJ1EHNHO, TEMIEPATYPE, NJTOTHO-
CTU I'a3d MNPpUN CTaHAdPTHBIX YCITOBUAX, COAEPKaHN ANOKCUAA YITIepOdd N a30T4d

0,5
, B "> ' 2 "5 2 "5 2 5 2 5 2 >
Uziz. = ( 7z tUzs+ Uz Uur + ﬂzp U +ﬂz;’chc U,. Jrﬂzxzc;.(al Uy, +ﬂzxzcxy Uy, : (13.34)

rae U%f — OTHOCUTEJIbHAA CTaHAddPTHaA HEONPEeAEeJIeHHOCTb, NPUNMCaHHaA YPaBHEHWUHO, NPUMEHAECMOMY AJ14
pac4eTa CbaI{TODEl CAKNMMaAEMOCTU N'a3a INPpn paﬁoq MX YCITOBUAX,

U%cf — OTHOCUTEJIbHAA CTaHOAdPTHAA HEeOollpeaeJ1IeHHOCTb, NPpUnmMcaHHad ypaBHEHNHO, NMPUMEHAEMOMY AJ14
pacyeTa d:)aKTopa CAKNMaEMOCTU NP CTaHOaPTHBIX YCJITOBUAX,

ﬂZ!ZCpC ! ﬁZJ’ZCXJF. = f}ZfZCXa ! ﬂZ!ZCXy — OTHOCUTETIbHbIE I{OSCbeI/ILI,I/IEHTbI YHyBCTBATEJ1IbHOCTN OTHOLLUEHNA CbaI{TO-

pa CKUMaeMOCTU rasa npu pabo4mx ycroBusax K daktopy CXMMaeMoCcT rasa npu cTaHgapTHLIX Ye-
NMOBUSAX K \BMEHEHUIO NMTIOTHOCTW ra3a Npu cTaHdapTHLIX YCIOBUAX, COAEP)KaHUS -0 KOMMOHEHTa
rasa, asota 1 guokcuaa yrnepoaa cooTBeTCTBEHHO, onpeaensemsle no dopmyne (13.9).
OTHOCUTENBHYH CTaHdapTHYH HeonpeaeneHHOCTb onpeaeneHnst OTHOLLIEHNA haKkTopa CKMMaeMOoCTH rasa
Py pabo4vnx ycnoBUsIX K hakTopy CKMMaeMOoCTU rasa npu ctaHgapTHBIX YCoBUAX 6e3 yyeTa HeonpeaeeHHOCTU

N3MepeHUn gaBneHna N TemnepaTypsbl EE;ZC paccuuTbIBaOT no gopmynam (13.32), (13.33) n (13.34). pn aToM

2 ! 2 "2
3HaAJYeHNd Y1eHOB ﬂZT u% N f‘}zp U p NMPUHUMALOT PaBHbIMU HYIIO.

13.3.8 OTHOCI/ITEJ'II::HyI-O CTaHAdPTHYHO HEONpeaeJieHHOCTb olrpeielieHNA MOJIA pHOIz 00NN I-ro KOMMNOHEHTAa

[d3d U;{f YCTaHaBJIMBAOT HA OCHOBE HOPMbl HEONPEAEJIEHHOCTIA PE3YIIbTATOB I/I3Mep8HI/IIz I'IpI/IIVIEHFIEMOIz dlTEeCT0O-
BAHHOW U CTaHﬂ,apTM3OBaHHOﬁ METOOUNKHA I/I3IVI8D8HI/II2.

Ecnun MmonsipHas 4ons i-ro KOMMOHEHTa rasa NpUHSTa YCIOBHO-NOCTOSIHHOW BENIMUMHON, TO 3HaveHne Uy,
paccyYUTbIBatOT o hopmyne
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) 100 [ Ximax — Ximin

ux‘; \/g \xf‘ma}: "'Xf‘min)' (1335)

13.4 OueHUBaHUe Heonm peaeneHHOCTN pe3ynbTaTOB onpeaeneHns obtLema rasa
Cnucok cocTaBnAoLW X cymmapHon HeOorpeaerienHoCT ornpegereHnd obbema [d3d, NPNBEAESHHOIO K CTaH-
OdpPTHBIM YCITOBUAM, BKITHOYHYAET COCTaBITIACLLE HEONpeAelIeHHOCTA olpeaesieHnA 0bBLEMHOIO PaCXodda laaa, Nnpn-

BEEHHOro K cTaHaapTHbIM ycrioBuaM, (cM. 13.2 1 13.3), 1 pag AoNONHUTENbHbIX cocTaBAAOLWMX, 0OyCcrnoBrieH-
HbIX MHTErpnpoBaHMeEM PyHKLNK pacxoaa No BPEMEHMU:

- OTHOCUTEJIbHYIO CTaHAAPTHYHO HEONPEAENIEHHOCTD Pe3yJibTaTa oflpeidelieHNd NHTEPBalla BPEMEHN U;, B
TeHeHne KOTOPOIro PpaCCHNTbIBAOT obbem rasza;

- OTHOCHTEJIbHbIE CTaHAapPTHBIE HEOTNPeAEJIEHHOCTHA MSMEDEHMVI NapaMeTpoOB I'a3d Uhy : OG)/CJ'IOBJ'IEHHI::IE

LI,I/ICI{DETI/BSLI,I/IEVI aHanorosbix curHanos CU Bo BPEMEHN.

[TpumedaHne— Ecnn oTHocuTenbHas ctaHgapTHaa HeonpeaeneHHocTb Uy He npeebiwaeT 0,01 %, 7o

OOMYyCKAeTCs ee He yuuTbiBaTb MPU pacyeTe CyMMapHOW HeonpeaeneHHOCTH onpeaenenns obbema rasa, npuBeaeHHo-
0 K CTAHAAPTHbLIM YCNOBUSIM.

OTHOCI/ITEJ'II:HYI—O CTaHOaPTHYHO HEONPEACTIEHHOCTb Uhy ONs Kaxkaou I/ISMEDFIEMOIZ BEJINHNRHbI PaCCHUTBI-

BalOT NO popMyne

0,5 n n—1
o, =525 ) [(E25)20 - (R E A 5)| - s

rge y; — 3HadYeHue BENMYMHBI ¥ B i-A TOYKe Ha MHTepBane (T, — T,) C lWaroM gUCKpeTmn3aLnn AT;

Ty, Tp, — BpeMHA COOTBETCTBEHHO HaYalla N KOHUa nepmoda BpeMeHU MHTETPUNPOBaHUA, C.

HEOI'IDELI,EJ'IEHHOCTI: Uhy [€eOMETPHNHECKN CYMMUMPYHOT C OTHOCUTENLHOWU CTaHﬂ,apTHOVI HeolrpeaerieHHOCTbHO

pe3ynsrarta u3smepeHus napamMmeTpa, pacc4MTaHHom B cooteeTcTBUMM € 13.3.1—13.3.5.
HeonpepeneHHoCTb U hy MOXeT ObITb OLleHeHa Nocre U3MepeHnii, N03TOMY ee y4eT BO3MOXEH TOJTbKO B

peanbHbIX YCIOBUAX aKCnnyaTaumn. Ecnn nHtepsan avckpetusaunm At He 6onee 1 ¢, To 3HadeHue Up , Aonyc-
KaeTcs MPUHUMATb PaBHBIM HYITHO.
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[MpunoxeHue A
(cnpaBo4HOE)

PekomeHayeMble o6nacTtn npuMeHeHUs cpeacTB U3MepeHMn obbema n pacxoga rasa u npoueaypa
BblOopa Ux Tunopasmepa

A.1 PekomeHgyemblie obnactu npumeHeHusa PCI
PekomMmeHayemble obnactm npumenenns PCI npueseaeHbl B Tabnnue A.1.

Tadbnnua A.1

BHYyTpEeHHUI AbconTHoE OduHamMmuveckue YpOBeHb
[lnana3oH
nn PCI onameTp naBsreHue 1) N3MEHEHUA TOYHOCTMU
DACXOO0B .
Tpybonposooa, m rasa, Mlla pacxona NaMepPEeHUU
TYPOUHHBIN Ot 0,025 no 0,3 Cs. 0,10 1:5 [lepemMeHHbIe, NyNbCUPYIo- A b
2)
1:20 e B, I [l
5 . 1:20 b
OTALUMNOHHbIN Ot 0,025 no 0,2 OT1 0,10 no 1,6 [lpepbiBUCTbIE, MEpPEMEH-
1:100 Hble, MyNnbCUPYyLoWmne B, I, 1
y | [lpepbIBUCTbIE, NEPEMEH-
BuxpeBown O1 0,05 po 0,3 O1 0,15 go 1,6 1:20 HBIE, NyMbCUPYIOLLNE?) b,B, I, 1

1) Ana pacwvpenns avanasoHa, yka3aHHOro B rpade, NpUMeHsIIoT Heckonbko PCT, yCTaHOBMEHHbIX HA y3ne
N3MEPEHUN, BbIMONMHEHHbLIX HA OCHOBE MNMPUMEHEHUS KONMNEKTOPHbLIX CXeM TPYOHOW OOBA3KMW.
2) metoTca orpaHnMyYeHus No amnnutyae u vactote konebanun [12].

[TpnmeyaHune— BoamoxHocTb npumeHenns PCI BHe obnacTten, ykasaHHbIX B Tabnuue, pekoMmeHayeTcs
onpeaensaTb Ha ocHOBe AaHHbiX onncanusa tmna C mn nidopmaumm o HagexHocTn padboTtbl PCl, ocHOBaHHOW Ha
ONbITEe UX 3KCMyaTauuu.

A.2 lNpoueaypa Bbidbopa Tunopasmepa PCI

Bbibop tunopasmepa PCI npoBoaaT B NOCNEAOBaATENBHOCTU:

a) paccyUTbIBaOT MakCuMarnbHbIM U1 MUHUMANbHLIN OOBbEMHBLIN pacxodbl ra3a npu pabounx ycnoBusax no opmy-
nam:

Thax Pe .

v max = 9¢ max 7
Tc pmin

(A1)

Tff. p
Qv min = 9¢ min T:Ig” ° ! (AZ)

mMaX

rae p. . — CTaHOapTHble AAaBrNeHne U Temneparypa rasa;

Prins Tmax — MUHUManNbHOE OaBreHWe U MakcumaribHasi Temrnepartypa rasa, COOTBETCTBYIOWME MAaKCUMAalIbHOMY
noTpebneHunio rasa;

Pitaxs Tmin— MaKCUMarnbHOe OaBleHWE U MMHMMAanbHas TeMmnepartypa rasa, COOTBETCTBYHOWMNE MUHUMATIBHOMY MO-

Tpebnenunto rasa;
Qe maxs Jc min — MaKCUManbHbIN N1 MUHUMATbHBIN ODBEMHLIN pacxodbl rasa, NPUBEAEHHbLIE K CTAHAAPTHLIM YCIOBUSIM;
6) ecnu umetotes Tunopasmepbl PCIT ¢ BepxHUM npegenom namepeHnn, NpeBbIatoLMM MakCUManbHbIM pacxo
raza, 10 BbibupatoT PCIl, y KOTOPOro BeEpPXHUN npeaen namepeHnn siBnseTcs dnmkanwmm BOnblWUM K 3HAYEHUIO Gymax-

OnpegensanT MUMHUManNbHbIM O6BbEMHBIN pacxoq rasa npu paboymx yernoBusX G5 min, KOTOPbIM MOXET ObITb N3Me-

peH ¢ nomowblo BbibpaHHoro PCI ¢ oTHOCUTENBHOW paclUUpeHHOW HeonpeaeneHHOCTbo, He NPeBbillalwWwen 3Ha4YeHus,

NPUBEAEHHOIO B Tabnuue 6 Ans COOTBETCTBYIOWEND YPOBHA TOYHOCTU U3MEPEHUN.
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[MpoBEPSIOT BLINOMHEHWE YCIOBUS
*
Qv min = 9y min-

—cnn yenoBue (A.3) BbIMOMHAETCHA, TO A4OCTATOYHO BbIBpPaHHOIO
eTCH OCHACTUTb Heckonbkumun PCI.
CCIY ANsl OCHaWeHUsA y3na n3aMmepeHnn gocTtaroyvHo OByX

Mepa.

PCl, TO pekomeHayeTcs BbibpaTh

FTOCT P 8.740—2011

(A.3)

PCl, B NPOTUBHOM Chny4vae y3en uamepeHuin Tpedy-

PCl pasHoro tmnopas-

Hanpumep, Tpebyercsa namepenne pacxoga rasa, nameHsoLlerocs s npegenax ot 110 go 6500 m3/4 ¢ oTHOCKTENb-
HOW pacCLUNPEHHON HeOoNnpeaeneHHoCcTelo, He npeBbiwatwen 1 %. [nsa namepeHunsa pacxoga rasa B JaHHOM AuanasoHe
MOIYT BbITb MCNONb30BaHbI ABa TypOUHHBIX PCIT ¢ npegenamu oTHocuTenbHoM norpewHoctn + 1 % B obnactn ot 0,1 g4

A0 ¢,gx CO CreaAylwnmMn TeEXHNHECKUMHWU XapPaKTepUCTUKamMn.

OCI — DN 300,  qyy = 6500 M3/, g, = 650
OCIT — DN 150, g5 = 1000 M3/, g, = 100

CCNY ANst OCHaLWeHUs yana namepenun Tpebyetcs bonee tpex PC

NepBoOro
BTOPOIo

M°/y,
M°/y,

Gy = 320 M°/y;
Gy = 50 M°/.

", To Bblbupatt PCIT ognHakoBOro tunopasme-

pa, YMCNO KOTOPbIX PacCUYMTBLIBAIOT NYTEM OKPYrneHust B 6ONbLUYIO CTOPOF

_ Qymax
- 08gy8°

N

g€ g, — BEPXHUU Mpeaen naMmepeHnn tunopasmepa
LWWM MEHBLINM K 3HAYEHUIO Gymin;

Y BEMNYUHbI, PACCHUTAHHOWU NO POPMYyIe

(A.4)

PCl, y KOTOPOro HUXHUKW npeaen U3MepeHnn sBnsietcst bnmxan-

B) ecnun otcyTcTByeT Tunopasmep PCI ¢ BepxHUM npeaenom namepeHun, NpeBbLIWLAWUM MakCUMarnbHbIA Pacxo-

na rasa, unu npumeHeHne donbwmnx TmnopasmepoB PCI HeuenecoobpasHo, BbibupatoT

PCl oAMHaKoBOro Tunopasme-

pa, YNCIO KOTOPbIX PacCUUTLIBAIOT NYyTEM OKPYIrieHns1 B BONbLUYKD CTOPOHY BENMUYUHbBI, paccunTaHHOW no opmyne (A.4).

MTpunmevaHne—

—Ccnv Anst N3AMepPEeHnnN pacxoga B AManasoHe ero M3ameHeHun NpurogHbl pasrnuyHble

TUnopasmepsl

PCI n npun atom goctatodno ogHoro PCI, 1o pekomeHayeTcsl BbibupaTtb

PClI ¢ HammeHbwm DN.
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[MpunoxeHune b
(cnpaBo4HoOe)

PacueTt uucna npob

B npouecce namepeHun pacxoga n obbema MHONOKOMMNOHEHTHOrNO rasa ero CoctaB MOXET U3MEHATLCS, YUYTO
NPMBOANT K N3MEHEHUAM €ro NIOTHOCTU MNPU CTaHOAPTHLIX YCINOBUAX U dhakTopa CXUMAEMOCTH.

HeonpeaeneHHOCTN nameperHuin (pacyerta) NNOTHOCTU ra3a npu CTaHAAPTHLIX YCIOBUSIX U ero hakropa cxmmae-
MOCTH, ODYCNOBMNEHHbIE UBMEHEHUEM COCTABA rasa, 3aBUCAT OT 4acToTbl 0OTOOpa npobd.

[Toa Tpebyemon vactotTon otbopa npobd criegyet NOHUMAaTL YUCNO NPob, KOTOPOE HeobXOoANMO OTODpAaTL 3a onpe-
OENEHHbIN Nepuog BPpEMEHU OS5 NONMyYEeHUA Pe3ynbTaToB pacyeTa UM M3amMepeHun nioTHOCTUM rasa npu ctaH4apTHbIX
YCIOBUSIX N (PaKTopa CXHUMAEMOCTU C HEOMPeaeneHHOCTbIO, HE MPEeBbIWalkwen 3agaHHbIX Npegenos.

Heobxoaumoe uucno npob n 3a oTYETHbIN Nepuon BpeMeHu npu goseputenbHon BeposaTHocTy 0,95 onpegenstoT
no cpopmyne

-

cz . \_(CZ)Z Z-A

2B

n:1+exp<25 | 2 g (b.1)

—

rane A = — 8,04445;
B = 2,50960;
C = 2,82837;
=72 ln(S/Ay),
A, — Tpebyemasi abconoTHasi NOrPELIHOCTE U3MEPEHNI 3HAYEHUW NapameTpa rasa y;
S — cpeagHee kBagpaTuyeckoe oTknoHeHne (CKO).
CpeaHee kBagpatundeckoe otknoHeHune (CKO) S paccuutbiBaloT no dopmyne

fri ’/m \2
1
2y “m 2y
S_ !:1 \j:‘l ) (5.2)
_ m — 1 ‘

rae m — HadanbHoe 4ucno npob (m = 4), Heobxogumoe ans onpepenenns CKO;

y; — MNOTHOCTb rasa npu ctaHgapTHbIX YCNOBUAX UMK PaKTOP CXUMAEMOCTHU rasa i-u npoodeil.
Jony4yeHHOe 3HaAYeEHME OKPYMsAT A0 bnvKanwero Lenoro vucna.
lepnognyHoCTb 0TOOpa NPob 3a OTYETHLIW NEPUO PaccUnUTbIBAIOT Mo hopmyne

AToq = Ton /N, (b.3)

rae 7o — AJIMTENIbHOCTb OTHETHOIO nepunoia, .
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[MpunoxeHue B
(cnpaBo4HOE)

D,OI'IOHH UTel1bHbI€ CBeOeHNA

B.1 MNMpenenbHble aonyckaemMble OTHOCUTENbHbIE OTKIOHEHUA NMOTHOCTU ra3a nNnpy CTaHAaPTHbIX YCNOBUSAX OT
3HAY€HUU, NPUHATbIX 32 YCNOBHO-NMOCTOAHHYHO BENTUYUHY

[lpegenbHble AONyCKAEMblE OTHOCUTENbHbLIE OTKITOHEHUS MIOTHOCTU rasa npu CTaHOapPTHLIX YCIMOBUSX OT 3HA4e-
HUN, NPUHATBIX 3a YCIMOBHO-MOCTOSAHHYIO BENUYMHY, B 3aBUCUMOCTU OT AaBNeHUsl, TemnepaTtypbl U konedbaHmnm pacxoaa
npueBeaeHbl B Tabnuue B.1.

Tabnuuya B.1 B npoueHTax

D
' e 0,5 1 2 3 4 55 75
5 7.6 3.4 1,4 0,85 0,59 0,38 0,25
10 7.4 3,3 1,4 0,84 0,37 0,24
20 6,8 3,0 1,3 0,76 0,34 0,22
30 6,2 2.8 1,2 0,70 0,31 0,21
293,15 40 5,8 2.6 1,1 0,65 0,29 0,19
50 5,4 2.4 1,0 0,61 0,27 0,18
60 5,1 2.3 0,96 0,57 0,26 0,17
70 4.8 2,2 0,91 0,54 0,24 0,16
80 4.6 2.0 0,87 0,52 0,23 0,15
5 9,6 4,2 1,9 1,1 0,55 0,38
10 9,4 4,1 1,8 1,1 0,54 0,37
20 8,5 3,8 1,7 1,0 0,49 0,34
30 7.8 3,5 1,5 0,93 0,45 0,31
273,15 40 7,3 3,2 1,4 0,87 0,42 0,29
50 6,8 3,0 1,3 0,81 0,39 0,27
60 6,4 2.8 1,2 0,76 0,37 0,25
70 5,1 2,7 1,2 0,72 0,35 0,24
80 5,8 2.6 1,1 0,69 0,33 0,23
5 12 5,3 2.3 1,5 0,75 0,53
10 12 5,2 2.3 1,4 0,73 0,52
20 11 4,7 2.1 1,3 0,67 0,48
30 10 4,3 1,9 1,2 0,61 0,44
293,15
40 9,3 4,0 1,8 1,1 0,57 0,40
50 8,7 3,8 1,7 1,1 0,53 0,38
60 8,2 3,5 1,6 1,0 0,50 0,36
70 7.7 3.4 1,5 0,93 0,68 0,47 0,34
80 7.4 3,2 1,4 0,89 0,64 0,45 0,32
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OxkoHyaHue mabnuubsi B.1

e
' e 0,5 1 2 3 4 55 7.5

5 16 6,6 2.9 1,8 1,3 0,96 0,69

10 15 6,5 2,9 1,8 1,3 0,93 0,68

20 14 5,9 2,6 1,6 1,2 0,85 0,62

30 13 5,4 2.4 1,5 1,1 0,78 0,57

313,15 40 12 5,0 2,2 1,4 1,0 0,73 0,53
50 11 4.7 2,1 1,3 0,96 0,68 0,49

60 11 4.4 2,0 1,2 0,90 0,64 0,46

70 10 4.2 1,9 1,2 0,85 0,61 0,44

80 9,5 4.0 1.8 1,1 0,81 0,58 0,42

5 20 8,3 3,6 2,2 1,6 1,2 0,84

10 20 8,1 3,5 2,2 1,6 1,1 0,82

20 18 7.4 3,2 2,0 1,5 1,0 0,75

333.15 30 17 6,8 2.9 1,8 1,3 0,95 0,69
40 16 6,3 2.7 1,7 1,2 0,88 0,64

50 15 5,9 2,5 1,6 1,2 0,82 0,60

60 14 5,6 2,4 1,5 1,1 0,77 0,56

70 13 5,3 2,3 1,4 1,0 0,73 0,53

80 12 5,0 2,2 1,4 0,98 0,70 0,51

B.2 KoppekTupoBKa noKazaHUu cpeacTea oo paboTku pe3ynbTaToB U3MEePEeHUN

B.2.1 Ecnn oTHOCUTENBHOE OTKIMOHEHWE MMOTHOCTU ra3a Npu CTaH4aPTHbLIX YCMOBUAX OT 3HAYEHUS, NPUHATOrO 3a
YCITOBHO-TIOCTOSAHHYIO BENUUYMHY, %, NPEBLIWAET 3HAYEHUS, pacCcUnTaHHble No nNpason vYactu ycnosus (11.1) mnm npuee-
OeHHble B Tabnuue B.1, TO BbINOMHAIOT NepepacyeT obbema rasa npu craHgapTHbIX ycnoemax V. no dpopmyne

* K*
V., =V, e (B.1)
*®
rae V. — nokasaHue cpegcrsa obpaboTku pesyrnbratoB U3MEpPEHUN;
K* — KO3(MOUUMEHT CKUMAEMOCTHU ra3a, PpacCHUTbIBAEMbIA NPU CPEeAHUX 3HAYEHUSX JaBIEHUS U TeMNepaTtypb

ra3a, a T1akke rNnpn 3Ha4v4yeHUHX CbHSHI{O-XMMM‘-IECI{MX NnapameTpoB ra3sa, NpUuHATbIX 3a YCIOBHO-MOCTOAHHbIE

*
BENWYMHBI MPU pacyete V _;

K — KO3OMUUMEHT CKUMAEMOCTHM rasa, paccymTaHHbIV NPU CpegHnX 3HaAYEeHUsAX OaBlEHUsA U TEMNEpaTypbl rasa, a
TaKKe Npu 3Ha4YeHUsIX PUINKO-XUMUYECKNX NapaMeTpoB rasa, U3aMmepeHHbIX 3a OTYETHbLIN MHTEPBAal BPEMEHMN.
[Tpyn aTOM €ecnm 3a MHTEpBan BPEMEHU U3MEepeHNN BbiNo NPOBEAEHO HECKONbKO U3MEPEHUN (DUINKO-XUMUYECKO-
ro napamertpa rasa, 10 3a ero 3HaveHue npuHUMalroT cpegHeapndmeTnyeckoe, NMbo cpegHEeB3BELLEHHOE 3HAYEeHune
PE3YNBLTATOB N3MEPEHUN.
CpegHee 3Ha4YeHne PUINKO-XUMUYECKOIO napameTpa rasa npuHUMAatloT, €Crv BbIMONHAETCSH cregylouwee yeno-
BUE:

max pC;E; Pel 100 » exp{a +b[1n (oaq)]+c[ln (coq )]2} (B.2)

rae p.— CpeaHee 3HadeHuWe MIOTHOCTU rasa npy CTaH4apTHLIX YCINOBUAX 32 UHTEpBarl U3MepPEHNI;

P — 3HAYEHWE pe3yribrara [-rO NamepeHnd MNJIoTHOCTU TNPU CTaHOaPTHBIX YCITOBUAX 3a MHTepBAall HSMEpEHMﬁ;

W, — npegen oTkNoOHEHUA 3Ha4YEHUA pacxXodad OT ero cpeagHero 3Ha4eHnyd 3a nHrepBarll M3M6p6HMIT’I, %;

q
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, 2 Y
a=ap+aln(p)+aln(p)l”, a = anﬁ(273,5) =

2 /
— 2 r _ rr T —
b =by + biIn(p) + by [In(p)]5, b; = Eob”(273,5) , ¢=-0,12.

3Ha4eHns KoaP(PULMEHTOB a;;, b;; NpvBeaeHbl B Tabnuue B.2.

Tabnwuua B.2

] J aj; b;;

0 0 7,20064 -1,6573
0 1 -8,7115 2,8409
0 2 4,5206 -1,10908
1 0 -11,844 1,8544
1 1 21,0063 -3,7194
1 2 —9,8786 1,7462
2 0 0,35095 -0,19010
2 1 -1,4929 0,47641
2 2 1,0812 -0,27746

Pe3ynberar pacyeTta no npason YacTtu ycnosus (B.2) okpyrnsaT 4o AByX 3HaYawmx uudp.
HekoTopble 3HAYeHUs NpegerbHbIX AOMNYCKAEMbIX OTHOCUTENBHbLIX OTKITOHEHWN MITOTHOCTU rasa npwu crtaHgapT-
HbIX YCIOBUSIX OT CPEAHEro 3Ha4YeHus, paccHnTaHHble No nNpaBon Yactu ycnoeus (B.2), npuBegerbl B Tabnuue B.3.

Tabnwunua B.3

p
' K 0,5 1 2 3 4 5,5 7,5
5 29 16 7,7 4.9 3,5 2,4 1,6
10 22 11 5,4 3,4 2,4 1,6 1,1
20 15 7.4 3,4 2, 1,5 0,97 0,64
30 12 5,5 2,5 1,5 1,0 0,68 0,45
293,15 40 9,4 4,3 1,9 1,1 0,79 0,52 0,34
50 7,8 3,6 1,5 0,92 0,63 0,41 0,27
60 0,7 3,0 1,3 0,76 0,52 0,34 0,22
70 5,8 2,6 1,1 0,65 0,44 0,29 0,19
80 5,1 2,3 0,95 0,56 0,38 0,25 0,16
5 30 17 9,1 6,3 4,7 3,5 2,5
10 24 13 0,6 4.4 3,3 2,3 1,7
20 17 8,7 4,2 2,7 2,0 1,4 0,97
27315 30 13 6,5 3, 2,0 1,4 0,98 0,68
40 11 5,2 2,4 1,5 1,1 0,74 0,51
50 9,3 4,3 2,0 1,2 0,87 0,59 0,41
60 8,1 3,7 1,7 1,0 0,72 0,49 0,33
70 7,1 3,2 1,4 0,87 0,61 0,41 0,28
80 6,3 2,8 1,2 0,75 0,53 0,35 0,24

51




FTOCTP 8.740— 2011

OxkoHyaHue mabnuubsi B.3

P

' " 0,5 1 2 3 4 5,5 7,5
5 33 19 11 7,6 6,0 4,6 3,6
10 28 15 7,8 5,4 4,2 3,1 2,3
20 20 10 5,1 3,4 2,6 1,9 1,4
30 16 7,9 3,8 2,5 1,8 1,3 0,95
293,15 40 13 6,4 3,0 1,9 1,4 1,0 0,72
50 11 5,3 2,5 1,6 1,1 0,80 0,57
60 10 4.6 2, 1,3 0,95 0,66 0,47
70 8,8 4,0 1,8 1,1 0,81 0,56 0,39
80 7,9 3,5 1,6 0,97 0,70 0,48 0,33
5 40 22 12 8,9 {,2 5,7 4,6
10 34 17 9,2 0,4 5,1 3,9 3,0
20 25 12 0, 4,2 3,2 2,4 1,8
30315 30 20 9,5 4.6 3,1 2,3 1,7 1,3
40 17 7,8 3,7 2,4 1,8 1,3 0,94
50 14 6,5 3,0 2,0 1,4 1,0 0,75
60 13 5,6 2,6 1,6 1,2 0,85 0,61
70 11 4.9 2,2 1,4 1,0 0,72 0,52
80 10 4.4 2,0 1,2 0,89 0,62 0,44
5 54 26 14 9,9 8,0 6,5 5,4
10 45 2 10 7,3 5,8 4,5 3,6
20 33 15 {,2 4,8 3,7 2,8 2,2
30 26 12 5,4 3,6 2,7 2,0 1,5
333,15 40 22 9,5 4.4 2,9 2, 1,6 1,2
50 19 38,0 3,6 2,3 1,7 1,3 0,93
60 16 6,9 3,1 2,0 1,5 1,0 0,76
70 14 0,1 2,7 1,7 1,3 0,89 0,64
80 13 5,4 2,4 1,5 1,1 0,77 0,55

CpeaHeB3BELWWEHHOE 3HAYEHNE PUINKO-XMMUYECKOTO napamMmeTpa rasa y paccuUmTbiBalOT No QopmMyne

no, ;
- 51‘/0;' Yi ; Vi
Y =" vy = f_:i (B.3)
2V YV,

r=1 i=1

rae y,— -1 pesynbrar uamepeHn OU3nKo-XMMUYeCcKoro napameTtpa rasa y (Hanpumep, MonbHasi 4onsi mMeTaHa B rase,
NSIOTHOCTb rasa Npu CTaHAAPTHLIX YCNOBUSIX).
B.2.2 Ecnu B npouecce namepeHnn oTKIIOHEHUe cpeaHero abcontoTHOro AaBrneHust ra3da unm cpeaHero atMoc-
depHOro gaBneHns OT NMPUHATOIO 3a YCIOBHO-MOCTOSAHHYIO BENMUYUHY BbIXOAUT 3a npegernb!, ykasaHHble B 10.3, TO NpoBo-
OAT KOPPEKTUPOBKY MOKasaHWW cpeactBa obpaboTku pe3ynbTaToB U3MEPEHUN NO PopMyne
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Ve = chw (B.4)

ie p — cpeaHee abconTHOE AaBreHue, pacCuUnMTaHHOE C UCMONb30BAHUEM OTKOPPEKTUPOBAHHOIO aTMOCepHOro
NaBNeHUs, UNu OTKOPPEKTUPOBaHHOE cpeaHee aObCONMITHOE AaBrneHue rasa;

5* — CpejHee abcontoTHoe AaBlieHne, pacCHnNTaHHOE C NCTNOJI1b30OBaAHNEM HEOTKOPPEKTUPOBAHHOIO aTmoccbepHo-
o gaerneHnd, i yCriopHoO-NMocToAHHOE 3HaYYeHUne abCconTHOro AaBI1EeHWA.
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MpunoxeHue I
(pekomeHayemoe)

dopma aKkTa NpoBepKU COCTOSAHUA U NPUMEHEeHUA cpelCTB USMEepPeHUN
n cobnoaeHnn tpedbosaHun rOCTP

HaumeHOBaHUE METPONOrMYeCcKOn Cny>Xobl UMM aKKPEOUTOBAHHOIO B YCTAHOBMIEHHOM MNOPAOKe
B obnactu obecneveHnsa eguHCTBA U3MEPEHUN HPUONYECKOro nuua

AKT
NMPOBEPKN COCTOAHUA N NPUMEHEHUA CpeacCTB USMepPeHNUUn U cobrnrageHusn
TpeboBaHMU NOCTP
OT « » .
Ha
HAaUMEeHOBaHWEe 00BbeKTa, yana UamepeHun
Aapec

OcHOBaHwe: BBOJ B 3KCMNyaTauuio, PEKOHCTPYKLUWS

(HEHY>KHOE 3a4EepPKHYTh)

1 [lepevyeHb cpeaCTB U3MEPEHUN

2 Hann4imne n KOMNNekTHOCTb TEXHUYECKON OOKYMEHTAUMN Ha OCHOBHbIE U gononHutenebHble CK, BcnomoraternbHble W
OOMNONMHUTENbHbLIE  YCTPOWUCTBA

[lpn otcyteTBUM ykaszate CA 1M yCTPOUCTBA, HA KOTOPbIE OTCYTCTBYET AOKYMEHTALUA

3 CoctosHmne n ycnoeusa akcnnyatauum CU

COOTBETCTBUE, HECOOTBETCTBUE TpeBOBAHMAM 3KCNNyaTauMOHHOW OOKYMEHTaUUu,

YKa3bIBAKTCA AMANAa30HblI UBMEHEHUA NapamMeTpoOB OKpyXarLWen cpeabl 1 rasa

4 CootetcTBne xapakrepuctuk CU yCTaHOBMEHHbIM TEXHUYECKUM TpeboBaHuam u TpeboBanusam [OCT P

[epeuncnute CA 1 ykasath: noBepeH/He NoBepeH

5 OTHOCUTENBbHAA paclUMPEHHAs HEONPEeAENEHHOCTb PE3YyNbTaTtoB U3MEPEHUN

6 MeToa npuBegeHnsa pacxoga m obbema rasa K CTaHg4apTHbIM YCNOBUSIM
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7 Pesynbratbl npoBepkn cobnogenus tpebosanun OCT P

FTOCT P 8.740—2011

AONOJTHWNTETIbHbIX yCTpOﬁCTB

TexHn4yeckasa QOKYMEH-

HaumeHoBaHWe onepauumn npoBepKu HopmMaTUBHbIV CootBercTBue
OKYMEHT
AORY [1a HeTt
7.1 lNpaBunbHoCcTb MOHTaxa CU, BcnomoratenbHbIX U [OCT P

Tauust
7.2 CobrogeHue npoueayp obpaboTkn pe3ynbraTtoB U3- [OCT P
MEPEHUN
7.3 CobniogeHne TpeboBaHUM K TOHHOCTU N3MEPEHUN [OCT P

7.4 [lepedyeHb HApPyWeEHNUN U CPOKU UX YyCTpaHEeHUs

3anonHAeTcAa NpU HaNU4YuU HapyLIEHUU

8 BbiBOAbI

PykoBoguTernbe MeTpOSIorm4eCckon
CNyXObl NN akKKPeAUTOBAHHOIO
IOPUONYECKOro nmua

noaonNuchk

M.TII.

MHUUUAanNbI, hamunus
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[1]

2]

[3]

[4]

[5]

6]

[7]

8]
9]

[10]
[11]

[12]
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PeKOMeHOaUMn No MeXrocygapCrBeHHOW
cTaHgapTU3auum

PMIT 29—99

PeKoMeHOauMn no MexrocygapCrtBeHHOW
cTaHgapTu3aumm

PMIT 91—2009

PeKOMeHQaUMn No MeXrocygapCrBEHHON
cTaHgapTu3aumm

PMIT 43—2001

cccad MP 113—2003

bubnuorpadus

‘ocygapcTBeHHas cuctema obecneyveHnst eaMHCTBA U3MEPEHUN.
MeTtponornsi. OCHOBHblE TEPMUHBLI U ONpeaeneHus

[ocypapcTBeHHaa cuctema obecneyveHnss eauMHCTBA U3MEPEHUN.
COBMECTHOE UCNONb30BaAHUE MOHATUN «NOrPELHOCTb U3MEPEHUAR
N «HeornpegeneHHocTb namepenus». Obwme NpUHUUNGI
"ocypapcTBeHHAs cuctema obecneveHns eauHCTBa U3MEPEHUN.
'IpnmeHeHne « PykoBOACTBa MO BbIPpaXEeHUKD HeonpeaeneHHOCTU
N3IMePEHNN»

OnpepeneHne NNOTHOCTU, PaKTopa CHXUMAEMOCTH, NMoKasaTtens
agnabartbl u koddhduumeHTa AMHaAMUYECKON BA3KOCTU BINAXHOIO
HedTAHOro rasa B gnanasoHe temnepartyp 263 ... 500 K npu gasne-
HUAX go 15 Mlla

[TpaBnna TexHU4Yeckon akcnnyarauum n tTpeboBaHus 6e30NacHOCTU Tpyda B ra3oBoMm xXo3siuctee PoCCUNCKON
Penepaunn. YteepxaeHol no nopydeHnio Coeeta Munuctpoe PCPCP Poccrtpourasngpukaymen, npukas Ne 70-I1

or 20.10.1991 r.

[TpaBuna TeXHUYECKON 3KCnnyartauum anekTpoycTaHOBOK noTpedbutenen. YteepxaeHol MuH3Hepro Poccuun, npu-

ka3 Ne 6 o1 13.01.2003 r.

'lpaBnna no oxpadHe Tpyaa
10T P M-016—2001
(PO 153-34.0-03.150—00)

"1paBuna [ocroprexHaasopa Poccun

1b 03-576—03

OIML R 140:2007(E)

[lpaBnna no mexrocygapCcTBEHHOW CTaH-
naptusauum MM 96—2009

ISO/TR 3313:1998

MexoTpacneBble npasuna no oxpaHe Tpyaa (npasuna 6e3onacHocC-
TW) MpY SKCMnyaTauumn 3MneKTpoycTaHOBOK

'IpaBuna yctpouctBa anektpoycrtaHoBok. [1Y3. Cegbmoe usganHve. MuHtonaHepro, 2003

[lpaBuna ycTtponctea n He3o0nacHon 3kcniyartauum cocyaos, pabo-
TaWMX Noa JAaBINEHNEM

Measuring systems for gaseous fuel

“ocyfapcTBeHHas cuctema obecneveHus eauHCTBA U3MEPEHUN.
Pe3yrnbTatbl U XapakTeEPUCTUKUN KavecTBa namepeHnn. Popmel npea-
CTaBNeHUs

Measurement of fluid flow in closed conduits Guidelines on the effects
of flow pulsations on flow-measurement instruments
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