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HAUMWOHANBbHBLIAU CTAHOAPT POCCUUCKON SGEOEPALUMNU

FocypapcTBeHHas cuctemMa obecnevyeHusi eAMHCTBA U3MEpPEeHUn
PACXO[O U KOINMUMYECTBO FA3A

MeToauka M3MepeHWUi ¢ MOMOLLbLIO TYPOUHHBIX, POTALMOHHBLIX U BUXPEBbIX
pacxo4oMepoB U CYETUMKOB

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

OaTta BBegeHma — 2013—01—01
1 O6nacTb npuMeHeHus

1.1 Hactosiwmin ctaHgapT ycTaHaBNMBaeT METOOUKY N3MEPEHMIN 0OBEMHOIO pacxofa u obbema, npuse-
OEHHbBIX K CTaHOAPTHBLIM YCIOBUSM, MPUPOOHOTO, HETAHBIX TOBAPHbIX M OPYrMX OGHOKOMMOHEHTHBIX 1 MHOTOKOM-
MOHEHTHbIX ra30B C NMOMOLLbI TYPOUHHbBIX, POTOPHBIX (POTALMOHHBIX) Y BUXPEBBLIX PACXOLOMEPOB U CHETHMKOB
rasa.

1.2 B HacTosilem cTaHgapTe o0beMHbIV pacxod U 00beM rasa, usmepsieMble nNpy padboymx ycrnoBusx,
NpMBOOAT K CTaHAapTHbIM ycnosusam no FOCT 2939.

1.3 NprMeHeHne METOANKN N3MEPEHWIA, U3NOXXEHHOW B HACTOSILLLEM CTaHAapTe, 0becneyvnBaeT MsMepeHus
00beMHOro pacxoga un obbema rasa ¢ pasfnmyHbIMU 3HAYEHUSMM NoKasaTenen TOYHOCTM N3MEPEHUI, KOTOPbIe
BbIOMpPaOT B 3aBMCUMOCTU OT YCTAHOBMEHHbLIX HOPM TOYHOCTU N3MEPEHUIA.

1.4 Hactosilumi cTangapT He NpefHasHadeH ans u3MepeHust 06beMHOro pacxoda U obbema CKUKEHHbIX
rasoB 1 BOOSHOIO HaCbILLEHHOro 1 NeperpeToro napa.

2 HopmaTuBHbIe CCbINKU

B HacTosLeM cTaHgapTe NCnosb30BaHbl HOPMATUBHBIE CChISIKN HAa CeAyoLmMe CTaH4AapThbI:

FOCT P 8.654—2009 lNocynapcTBeHHas cuctema obecneyveHmnst e4MHCTBa naMepeHuin. TpeboBaHus Kk npo-
rpaMmmMHOMyY obecnedeHnto cpeacTs namepeHuin. OCHOBHbIE NONOXEHUS

IOCT P 8.662—2009 (MCO 20765-1:2005) NocyaapcTBeHHas cuctema obecneveHns eauHCTBa M3MEPEHUIA.
a3 npupogHbIn. TepmognHammyeckmne CBOMCTBA ra3oBon hasbl. MeToabl pacyeTHOro onpeaeneHns ons uenemn
TPaHCNOPTMPOBaHUA U pacnpeaeneHns ra3a Ha OCHoBe (DyHAaMEeHTanbHOro ypaBHeHus coctoaHuss AGAS

FOCT 8.566—99 lNocynapcTBeHHas cuctema obecnedeHns eAMHCTBa M3amepeHuii. MexrocynapcrBeHHast
cucTema AaHHbIX 0 hU3NYECKMX KOHCTAHTaX U CBOMCTBAX BELLECTB U MaTepuanoB. OCHOBHbIE NMONOXEHMWS

FOCT 2939—63 a3bl. Ycnosus ans onpegeneHns oobema

FOCT 6651—2009 N'ocypapcTBeHHas cuctema obecnedeHns egUHCTBa uaMepeHuii. TepmonpeobpasoBare-
NV CONPOTUBIEHUS U3 MNATUHbI, Mean 1 Hukens. O6LLmMe TEXHUYeCKne TpeOoBaHNS U METOAbI UCTbITAHWUIA

FOCT 15528—86 CpeacTtBa M3MepeHuii pacxoda, o6bema UM Maccbl MPOTEKALLMX KNUOKOCTU U rasa.
TepMuUHbI 1 oNpeaeneHns

FOCT 17310—2002 "asbl. [TMKkHOMETpUYECKNA METOA ONpeaeneHust MIoTHOCTU

FOCT 17378—2001 (MCO 3419—81) Letanu TpybonpoBooB GECLLOBHLIE NPYBapPHLIE U3 YINEPOaUCTON U
HM3KoNermpoBaHHo ctanu. Nepexoabl. KOHCTpyKLus

MOCT 31369—2008 (MCO 6976:1995) a3 npupogHbIi. BelumcreHme TennoTbl CropaHust, MIOTHOCTU, OTHO-
CUTENbHOM NIOTHOCTM 1 Yncna Bo66e Ha ocHOBE KOMMOHEHTHOIO COCTaBa

MOCT 31370—2008 (MCO 10715:1997) Mas npmpoaHbIi. PykoBoacTteo no otéopy npob

MOCT 31371.1-2008 (MNCO 6974-1:2000) a3 npupogHbIi. OnpeaeneHne coctaBa METO4OM ra3oBol XpoMa-
Torpacum c oLeHKon HeonpeaeneHHocTH. YacTb 1. PykoBoACTBO MO NpoBeAEHNIO aHanmaa

U3paHue odmumansHoe
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MOCT 31371.2—2008 (MCO 6974-2:2001) a3 npupoaHbin. OnpegeneHne coctaBa METOA0OM ra3oBOW XPo-
MaTorpacum C OLIEHKOW HeonpeaeneHHoCTU. YacTb 2. XapakTepuCTUKMA M3MEPUTENBHON CUCTEMbI U CTaTUCTUYEC-
Kv€ OLLEHKM AaHHbIX

MOCT 31371.3—2008 (MNCO 6974-3:2000) a3 npmpogHbin. OnpeneneHne coctaBa METOL0M ra3oBOW XPo-
MaTorpadumm ¢ oLeHKon HeonpeaeneHHocTh. YacTb 3. OnpegeneHne Bogopoaa, renuns, KUCnopoaa, a3orta, UOK-
cvpa yrnepoga v yrnesogopogoB o C8 ¢ ncnonb3oBaHWeM ABYX HAaCaA0YHbIX KOFIOHOK

MOCT 31371.4—2008 (MCO 6974-4:2000) a3 npupoaHbin. OnpegeneHne coctaBa METOAOM ra3oBo Xpo-
MaTorpadum ¢ oLEeHKoN HeonpeaeneHHocTu. YacTb 4. Onpefernenne asoTa, AUOKCMAA yriepoaa 1 yrineBoaopo-
noB C1-C5 n C6+ B nabopaTopmm 1 C MTOMOLLbH BCTPOEHHOW M3MEPUTENBbHOM CUCTEMBI C UCTONIb30BaHNEM [BYX
KOJTOHOK

MOCT 31371.5—2008 (MNCO 6974-5:2000) a3 npmpoaHbin. OnpeneneHne coctaBa METO40OM ra3oBOW XpPo-
MaTorpadum ¢ oLEeHKon HeonpeaeneHHocTu. YacTb 5. Onpenenexne asoTa, AMOKCMAA yriepoaa v yrineBoaopo-
noB C1-C5 n C6+ B nabopatopum 1 Npu HENpepbIBHOM KOHTPOJIE C UCMONb30BaHNEM TPEX KOJTOHOK

MOCT 31371.6—2008 (MNCO 6974-6:2002) a3 npmpogHbin. OnpeneneHne coctaBa METOL0OM ra3oBOW Xpo-
MaTorpadumm ¢ OLIeHKON HeonpeaeneHHocTh. YacTb 6. OnpegeneHne Bogopoaa, renus, KUCnopoaa, a3orta, UOK-
cvpa yrnepoga v yrnesogopoaos C1-C8 ¢ ncnonb3oBaHWeM TPexX KanuIspHbIX KOJTIOHOK

MOCT 31371.7—2008 a3 npupoaHbiin. OnpegeneHne coctaBa METOLOM ra3oBOM XpoMaTorpadumm ¢ OLeH-
KOW HeonpegeneHHocTn. YacTb 7. MeTogmka BbINOSIHEHUS UISMEPEHUI MOSIPHON 40N KOMMOHEHTOB

MpnmMedaHwune—lpn NONb30BaAHUM HACTOALWMUM CTaHOAPTOM uenecooGpasHo npoBepuTL JENCTBUE CCbINOY-
HbIX CTaHZApPTOB B MHGOPMAaLMOHHON cucTeme o6LLero nonb3oBaHMs — Ha oduumnansHom cante PenepanbHOro areHT-
CTBa No TEXHUYECKOMY perynmpoBaHUio U MeTposniormm B cetu VIHTEpHEeT nunu no exerogHo n3gasaemMomy MHOPMaLMOH-
HOMY yKasaTesnio «HaunoHanbHble cTaHgapTbl», KOTOPLIN OI'Iy6J'IVIKOBaH Mo COCTOSIHMIO Ha 1 aHBaps TeKyuiero roga, n no
COOTBETCTBYHLLUMM eXeMeCA4YHO n3gaBaemMbiM MHOPMaLIMOHHBbIM yKa3atenam, OI'Iyﬁl'IVIKOBaHHbIM B TeKyLlem roay. Ecnun
CCbINIOYHbIA CTaHA4apT 3aMeHeH (M3MeHeH), TO NpU NONb30BAHNUN HaACTOALWMM CTaHOAPTOM crneanyeTt pykoBOACTBOBaATbCA
3aMeHALWNM (VI3MeHeHHbIM) cTaHgapToM. Ecnn ccbinoyHbI cTaHgapT OTMEHEH 0e3 3ameHbl, TO MOSIoXKeHNe, B KOTO-
pPOM JaHa CCbifika Ha Hero, MPUMEHSIETCS B YaCTK, HE 3aTparnBatoLlen 3TY CCbIJIKY.

3 TepmuHbl M onpeaeneHus

B HacTosiLwem ctaHgapTe npumeHeHbl TepMuHbl o FOCT 15528, [1] 1 [2], a Takke crnegyowmne TEpMUHbBI C
COOTBETCTBYIOLLIMMM OnpeaeneHnsaMu:

3.1 CpenctBa uamepeHun

3.1.1 cueTumkK rasa: TexHM4Yeckoe CPeACTBO, MPeaHasHavYeHHoe AN USMePEHUSs], perucTpaumm u otobpa-
XeHus1 (MHAMKaumm) o6bema rasa npu paboumnx ycroBusix, MPOXOAALLErO B TPYOONPOBOAE Yepes ceveHune, nep-
NeHANKYNSPHOE HarnpaBreHWo NoToka.

3.1.2 pacxopgomep rasa: TexHU4YecKkoe CpeacTBO, NpeaHasHavyeHHoe [Ans U3MEPEHUs, perncTpauum 1
oToOpaxeHust (MHOuKaumm) o6 bEMHOro pacxoaa rasa npu paboumx ycroBusix.

MpumeduaHNe— BbixogHol curHan (aHanoroBbI U/UNKU YaCTOTHbLIN) pacxogomepa rasa onpegensierTca
06bEMHBIM pacxogoMm rasa npu paboumnx ycrnosusax. [Ang onpegenexHms obbema raza HeO6X0OUMO MPOU3BECTU UHTErpU-
poBaHMe No BpeMEHW BbIXOAHOMO curHana.

3.1.3 pacxogomep-cHeTUYMK (CHETUMK-pAcXogoMep) ra3a: TexHnyeckoe cpecTBO, BbINOHsoLLEee yHK-
LnM cHeTHMKA U pacxogomepa.

3.1.4 cpencTBO M3MepeHU obbemMa u pacxoaa rasa: TexHudeckoe CpefcTBo, NpegHa3HaYeHHoe AN
N3MEepEHWS, PErMcTpaumm n oTobpaxkeHus (MHAMKaummn) oobema nnm o6beMHOro pacxoa unv obbema n 06 LeMHO-
ro pacxoga rasa npu paboumx ycroBusix.

MpumeyaHune— B HacTosWweM cTaHOapTe TEPMUH «CPeacTBO M3MepeHUin obbema 1 pacxoaa rasa» MCnosb-
30BaH Anga o6o06LueHnss TepMrMHOB, NpuBeaeHHbIX B 3.1.1—3.1.3.

3.1.5

M3MepuTenbHbIM Npeobpa3oBaTesib: TEXHUYECKOE CPEACTBO C HOPMUPOBAHHLIMU METPONOTUYECKNMM
XapaKTepucTukamu, cryxatiee ans npeobpasoBaHus U3MEPSIEMO BEMUYNHBI B APYTYHO BENIUYMHY U U3MEPU-
TenbHbIN curHan, yaobHbIn ons o6paboTkn, XxpaHeHUs, AanbHENLWNX Npeodpas3oBaHnii, NHAMKALMW U Nepe-
aauu.

[PMI" 29—99 [1], nogpasaen 6.17]
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3.1.6

nepBUYHbIN U3MepUTENbHbIN Npeobpa3oBaTerb: VI3MepuTenbHbIA NpecbpasoBaTtesb, Ha KOTOPbIN He-
nocpeacTBEHHO BO3AENCTBYET U3MepsieMas hmanyeckas BenuymHa, T. €. Nepeblin npeocdpasoBaTesnb B U3Mepu-
TENbHON LIeny n3MepuTensHOro npubopa (YyCTaHOBKM, CUCTEMbI).

[PMIT 29—99 [1], nogpa3zen 6.18]

3.1.7 ocHOBHbIe cpeacTBa usmepeHun: Cpeacrea nsamepeHmn obbema n pacxofa rasa, a Takke cpeg-
CTBa |/|3mepeH|/||7| TeI'IJ'IOQ)I/I3VIl-IeCKI/IX XapakTepUcTtuk n CIDI/ISI/IKO-XI/IMI/NeCKI/IX napameTpoB rasa, UCnosib3dyemMblx Ond
KOPPEKTMPOBKM NOKa3aHWI CPeacTB M3MepeHnii obbema 1 pacxoga rasa n npuBegeHus 06bEMHOro pacxoga u
ob6bema rasa K cTaHg4apTHbBIM YCITOBUSM.

[Tpn™medyaHUe— KOCHOBHbIM CpeacTBaM U3MEPEHMI OTHOCATCS, HampuMmep, CHETYMK rasa, cpeacTsa
M3MEPEHUN AaBreHus, TemMnepartypbl, NIOTHOCTU N KOMMNOHEHTHOro CoCTaBa rasa.

3.1.8 pononHuTenbHbIe CpeAcTBa U3MepeHun: CpecTBa M3MepPeHni, NpeaHa3Ha4YeHHbIe AN KOHTPO-
nsi paboTOCNOCOBHOCTU CPEACTB M3MepeHnii o6 bema 1 pacxofa rasa, AONONHUTENbHbIX YCTPONCTB Y BbIMOSTHEHWS
TpeboBaHWI K yCITOBUSM U3MEPEHWIA.

MpunmedyaHwNe— K pgononHUTENbHbIM CPEACTBAM U3MEPEHUII OTHOCHATCSH, Hanpumep, CPeAcTBa U3MEPEHUI
nepenaga gaeneHna Ha (bmanpax, c4yeTvuKe, yCTpOVICTBe noAroToBKM MOTOKaA.

3.2 BcnomorarternbHble U JONOSIHUTEeNbHbIe YCTPOMUCTBA

3.2.1 BcnomoraTenbHbIe YCTPOMUCTBA: TeXHNYECKME YCTPONCTBA, COEQUHEHHbIE CO CPEACTBAMU U3Mepe-
HWUIA N yCTpoMCcTBaMM 0OpaboTKM pe3ynsTaToB M3MEPEHUIA, NpeaHa3HaYeHHbIe A5 BbINOMHEHUSA KOHKPETHbIX
YHKLMIN, HENOCPEACTBEHHO OTHOCALLMXCS K MPeobpas3oBaHmio, nepegaye nnm 0ToopaXKeH1Io pesynsTaTtoB n3me-
PEHUIA.

MpnmevaHuns

1 K BcnomMoraTenbHbIM yCTPOMCTBaM OTHOCSITCS, HanpyMep, YCTPOMCTBA NOBTOPHOW MHAMKALMK, YCTPOMCTBA neva-
M, NaMsTW, IUHUX CBA3M, afanTepbl U MeXceTeBble ajanTepbl.

2 BcnomoratenbHble YyCTPOMCTBa MOTyT ObITb MHTErPUPOBaHbI UMW BXOAWTb B COCTaB OCHOBHbIX CPEACTB M3Mepe-
HWIA NMMBo cpeacTB 06paboTKM pesynsTaToB U3MEPEHUIA.
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nokasbiBalollee YCTPOMCTBO cpeAcTBa naMmepeHuin: CoBOKYNHOCTb 3IEMEHTOB CPeACTBa M3Mmepe-
HWIA, KOTOpble 0becneynBatoT BU3yarbHOE BOCMPUATME 3HAYEHWIN N3MEPSEMOI BENTUHUHDBI U CBA3AHHBIX C HEN
BESNYVH.

[PMI" 29—99 [1], nogpa3sgen 6.29]

3.2.3 pononHuTtenbHbIe ycTponcTBa: OGopyaoBaHNe 1 yCTPOMCTBA, MpeaHa3HavYeHHbIe 115 NOAroTOBKM
noToka u cpeabl 1 obecneymBaroLme HeOOXoaNMbIE YCNOBUS NPOBEAEHNSI UBMEPEHWI.

MpumeyaHue— K gONONMHATENbHLIM YCTPONCTBaM OTHOCSATCS, HaNpuUmep, UNLTPbI, YCTPOWCTBA NOATOTOBKM
noToka, GannacHble NUHUK, N3MEPUTENbHbIE TPYOONPOBOAbI, 3aABUXKKW, PETYNISTOPbLI AABIEHUS.

3.2.4 yCTPOMCTBO NOATOTOBKU MOTOKA: TEXHMYECKOE YCTPOMCTBO, MO3BOMSIOLLEE YCTPAHUTL 3aKPYTKY
MOTOKa M yMEHbLUMTL AedopMaLMIo 3Mopbl CKOPOCTEN MOTOKa rasa.

3.2.5 cTpyeBbINpAMUTENb: TEXHNYECKOE YCTPOMNCTBO, NO3BOSSAOLLEE YCTPAHUTL 3aKpyTKy MOTOKa rasa.

3.2.6 yCTpOMCTBO AN OMUCTKM rasa: TexHMYecKoe YyCTPOMCTBO, NPeAHA3Ha4YeHHOoEe AN 3almnThl CPeacTs
N3MEepEeHNI, yCTaHOBMNEHHbIX Ha TPYOONPOBOAE, OT KanerbHOM XXUAKOCTU, CMOMUCTbIX BELLIECTB, a TakKe OT Mbifu,
necka, MeTanIM4ecKon oKanuHbl, pXKaB4vHbl U OPYTMX TBEPAbIX YaCTUL, COOEPXKAaLLMXCS B MOTOKE rasa.

3.2.7 3awmTHas ceTka (pelueTka): [lnockas unm KOHNMYecKas ceTka, ycTaHaBnMBaemasi BpEMEHHO UMnn
MOCTOSIHHO B NOTOK ra3a nepes CPeAcTBOM naMepeHun obbema v pacxoga rasa s ero 3awutbl OT MUHOPOAHbIX
Ten, KOTOPble MOryT NMPUCYTCTBOBATL B ra30BOM MOTOKE.

3.3 CpenctBa 06paboOTKM pe3ynbLTaTOB U3MEpPEHUN

3.3.1 koppekTop: CpeacTBO M3MEPUTENBHOM TEXHUKN, KOTOPOE NpeobpasoBbiBAET BbIXOAHLIE CUTHArbI
cyeTyMKa rasa, 3aMepuTernbHbIX NpeobpasoBaTenen TemnepaTypbl W/unn JaBneHns n Belymcnset obbem rasa,
NpUBEOEHHbIN K CTaHAaPTHBLIM YCIOBUSIM.

MpumeyaHue— [na koppektopa o6bema rasa HOPMUPYIOT Npedernb! AoMyckaeMoii NorpewwHocTy npeobpa-
30BaHUSA BXOHbIX CUrHANOB M MOTPELLIHOCTb BbIYUCTIEHWIA.
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3.3.2 Bbluncnurenb: CpecTBO N3MEPUTENTBHON TEXHUKM, KOTOPOE Npeobpas3oBbIBAET BbIXOAHbLIE CUTHASbI
CcpeacTB M3MepeHnii obbema 1 pacxofa rasa, usmepuTernbHbIX Npeobpas3oBaTene napameTpoB NOTOKa U CPeabl U
BblUMCIISieT 06bEeM 1 pacxog rasa, NprBeAeHHbIE K CTaH4AaPTHBIM YCIIOBUSIM.

MpumedyaHwune— [Ona BbluMCIMTENS HOPMUPYIOT Npeden AonyCckaemon MOrpewHocT npeobpasosaHus
BXOAHbIX CUTHArNoB U NOrpelHOCTb BblHUCIEHUN.

3.3.3 namepuTenbHO-BbIYMCNUTENbHbLIA KOMNNeEKe: PyHKUMOHaNbHO o6beanHeHHass COBOKYNMHOCTb
CpeacTB N3MepUTENbHOM TEXHMKM, KOTOpas NpeobpasyeT BbIXOQHOW CUrHan cpeacTsa u3mepeHun obbema 1 pac-
Xxoda rasa npu pabo4mx ycnoBusix, usMepseT BCe UM HEKOTOpble HeoBXoaMMble MapaMeTpbl NOTOKa U Cpeabl 1
BbluMCrsieT 06beM 1 pacxog rasa, npuBedeHHbIe K CTaH4APTHBIM YCIIOBUSIM.

3.4 NMapameTpbl NoTOKa U cpeabl

3.4.1 06beMHbIN pacxoa rasa, npMBeAeHHbIN K cTaHAAPTHbLIM ycnoBusim: O6beMHbIN pacxop, rasa,
onpegerneHHbIn NyTeM nepecyeta obbema rasa npy padbovmx ycroBusix, MPOTEKAOLLEro Yepes NepBMUYHbIN NPeot-
pasoBaTerb B €AVHULYY BPEMEHU, K CTaHAAPTHLIM YCINOBUSM.

3.4.2 napameTpbl COCTOSIHUSA ra3a: BenuumHbl, XxapakTepumayoLme CoCTosHME rasa.

M punmedvyaHNne — B HacTodueM CTaHOapTe B Ka4eCTBe napamMeTpOoB COCTOAHUA ra3a NpuUHATbLI OaBlieHne un
TeMmnepartypa rasa.

3.4.3 Tennocusnyeckne xapakTepucTUKM rasa: BenmunHel, xapakrepusytoLime Teniounsnyeckme CBoin-
cTBarasa.

MpumeduyaHue— B HacTosAWweM cTaHaapTe B KayecTBe Tennogu3nNYecknx XapakTepUCTVK rasa NpuUHATLI
MAOTHOCTb NPU pPaboyMX YCrOBUSIX, BA3KOCTb, (PaKTop M KOIPMULMEHT CKUMAEMOCTH.

3.4.4 consnko-xmumMmnyeckme napameTpbl rasa: BenmunHel, xapakrepusyroLne husnko-xmumMmmyeckmne CBoim-
CTBa rasa, npuMeHseMble A1 pacdeTa Tennogmanyecknx xapakTepucTyK rasa.

MpwnmeyaHune—B HacTosweM cTaHAapTe B KayecTBe MUNKO-XMMNYECKNX NapameTPOB rasa NpuHATLI COCTaB
rasa n NNOTHOCTb rasa npu CtaHOapTHbIX YCNOBUAX.

3.4.5 ycnoBHO-nocTosiHHasi BenuyuHa: lNapameTp COCTosIHWSA rasa, unm nsnKo-XMMUYeCK1UIn napameTp,
unu Tennodmanyeckas xapakTepmMcTuka, 3Ha4eHne KOTOporo (KOTOPOW) Npu pacyeTax oobema rasa NnpuHNUMaoT B
KayecTBe MOCTOSAHHOWN BENMWYMHBI HA ONPEAENeHHbIN NePUOL BpEMEHN (Hanpumep, vac, CyTkU, Mecsau U T. 4.).

3.4.6 ctatnyeckoe gaBneHue rasa: AGCONIOTHOE AaBneHne ABUXKYLLEroCs rasa, kKoTopoe MOXeT ObITb
N3MEepPEHO NOCPEACTBOM NOAKITHYEHUS CPEACTBA U3MEPEHUI K OTBEPCTMIO 4115 0TOOpa AaBneHus.

3.4.7 nepenag paBneHus: PasHOCTb MeXay 3HAaYEHUAMU CTaTUYECKOro AaBMNEHUS ra3a, USMEPEHHOIO B
[OBYX TOYKax NoToka.

3.4.8 noTeps AaBneHus rasa: Yactb CTaTMYECKOro AaBneHus, nayLas Ha npeogosieHne cun ruapasrnu-
YECKOro COMpOTMBIEHMS.

3.4.9 paboumne ycnoBus: [laBneHue n tTemneparypa rasa, npu KOTopbIiX BbIMOSHSOT U3MEPEHME €ro Pacxo-
nau/vnn obbema.

3.4.10 ctaHpgapTHbIe ycnoBus: AGcontoTHoe gaeneHuve rasa 0,101325 MlMa, TemnepaTtypa rasa 20 °C
(293,15 K).

3.4.11 KPUTUYECKUN PEXUM TeYEeHUA rasa: Pexnm, npn KOTOPOM CKOPOCTb rasza paBHa Unn NpeBbILIaeT
MECTHYHO CKOPOCTb 3BYKa B rase.

3.4.12 yncno PenHonbaca: OTHOLEHME CUMbl MHEPLIMU K CUIe BSA3KOCTU MOTOKA, pacCYnTbiBaEMOE No

dopmyrne:

wDp _ 49m _ 49cpc _ 49vp (3.1)

Re = w ~ muD " muD ~ wuD’

rae w— CKOpOCTb NOTOKa rasa, M/c;

D — BHYTPEHHWI JUaMeTp CeYeHNst U3MepUTensHoro Tpybonposoaa, M;

P, Pe — NMNOTHOCTb rasa Npu paboumx 1 CTaHAAPTHBIX YCIOBMSX COOTBETCTBEHHO, KI/MS;

g, — MacCcoBbIV pacxog, Kr/c;

g, — OObEMHbIV pacxof rasa, NpuBeLeHHbIV K CTaH4APTHBIM YCIOBUAM, M3/c;

q, — 06beMHbIN pacxoa rasa Npu pabounx ycrosusix, M/c;

L — OnHamu4yeckasi BA3KOCTb rasa, la - c.

3.4.13 cpakTop cxumaemocTu: OTHOLLEHNE haKTUYECKOro (peanbHOro) ob6bema NPon3BOSIbHOM Macchl

rasa npu KOHKPEeTHOM AaBlieHnn 1 temnepartype K o6be|v|y TOro XXe CaMoro rasa, HaxogdLleroca npu Taknx xe
YCINOBWUSIX, PACCHUTAHHOIO Tak, Kak ecnu Obl OH NOAYUHATICA 3aKOHY NOBEAEHUS AEaNbHOro rasa.

4
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3.4.14 koachcpuumneHT cxxmmaemocTu: KoadhdunumneHT, paBHbI OTHOLLEHMIO dhaKTopa CXXMMaeMOCTU Npu
pabo4mx yCrnoBuMsIX K 3Ha4EHMI0 hakTopa CXMMaeMOCTUN, PaCCYUTAHHOTO NPY CTaHAAPTHBIX YCIOBUSX.

3.4.15 HehbTAHOM TOBapHbIN ras: a3, NoONy4YeHHbI B pe3ynbTaTte NOAroTOBKM CBOOOLHOMO HE(PTAHOIO
rasa go TpeboBaHMIN TOMMIMBHOIO rasa 1 AN cAadv B ra3oTPaHCMOPTHYK CUCTEMY, UIN ra3, MoflyYeHHbIA 13
cBOOOAHOIO HEYTAHOIO rasa B pesynsrate ero nepepaboTku.

3.5 UamepuTtenbHbIN TpybonpoBoa

3.5.1 usmepuTtenbHbIN TPybonpoBoA: YyacTok TpybonpoBoaa, rpaHuLbl U reoMeTpruyeckne napameTpbl
KOTOPOroO, a Takke pasMeLLeHre Ha HeM CPeaCTB M3MEPEHUI N MECTHBIX CONMPOTUBIIEHNIN HOPMUPYIOTCS HACTOS-
LLMM CTaHAAPTOM W/MIM HOPMATUBHBLIMY OKYMEHTaMM Ha KOHKPETHbIE CpeacTBa n3aMepeHun obbema u pacxoga
rasa.

3.5.2 mecTHOE conpoTusneHue: PuTuHr, 3anopHas apmaTtypa, PunsTp U Apyrne aneMeHTbl usMepuTens-
Horo Tpy6onpoBoaa, UcKaxkatoLme KNHEMaTUYECKYH0 CTPYKTYPY NOTOKa rasa.

3.5.3 yetyn: CmeLleHve BHYTPEHHNX MOBEPXHOCTEN CEKLMIA M3MEPUTENBHOrO TPYOonpoBoAa n/unv nepeuy-
Horo npeobpasoBaTens pacxoda n obbema rasa B MecTe 1x coeanHeHus, 06ycroBneHHoe CMeLLLeHeM X ocen
n/vnn pasnmymem 3HaYeHU NX BHYyTPEHHMX AMaMeTPOB U/ OTKIIOHEHNEM OT KPYTIOCTU UX BHYTPEHHMX Ceye-
HUI.

3.6 Y3en usmepeHun

y3en usmepeHun o6LeMHoro pacxoga U obbema rasa (ysen namepeHuin): CoBOKyNHOCTb CPEACTB
n3MepeHuii 1 06paboTkm pe3ynLTaToB M3MEPEHWI, U3MEPUTENBHBLIX TPYOONPOBOAOB, BCOMOraTerbHbIX 1 JOMNor-
HUTESbHBIX YCTPOMCTB, KOTOPLIE NpeaHa3HaYeHb 41151 UBMEPEHUS, perMcTpaummn peaynsTaToB U3MepeHnin 1 pacye-
TOB 0Obema rasa, NpuBeEHHOIO K CTaH4APTHLIM YCIOBUSIM.

3.7 NMorpewHOCTb U HeonpeaeneHHOCTb

3.7.1

NorpeLHoOCTbL U3MepeHus: PesynstaT usmepeHus (M3MepeHHoe 3HaYeHe BerMYnHbI) MUHYC OMOPHOE
3HaYeHne BEMUYMHDI.
[PMI" 91—2009 [2], nogpasgen 4.1]

M pnMmeyYyaHne — OI'IOprIM 3Ha4YeHMEM BENUYUHBI MOXET OblTb UCTUHHOE 3HaYeHne Msmepﬂemoﬁ BEJTMYUHbI,
B TaKOM CJliy4ae OHO HeW3BeCTHO, U1 npunmcaHHoe (CTaH,ElapTI/IISOBaHHOG) 3Ha4YeHne BeJIMYMHbI, B TaKOM Clly4ae OHO
N3BECTHO.

3.7.2

cTabunbHOCTb cpeacTBa u3MepeHun: KayectBeHHas xapakTeprcTuka cpeacTea M3aMepeHun, oTpaxato-
LLIas HEU3MEHHOCTb BO BPEMEHW Er0 METPOSIOMMYECKMX XapaKTEPUCTUK.
[PMI" 29—99 [1], nogpa3gen 10.12]

3.7.3 KpuBas norpewHocTn: 3aBUCUMOCTb NOrPELLHOCTU UBMEPEHMUIN OT 3HAYEHMIN U3MEPSEMON BENUYK-
Hbl, NPeACTaBNeHHas B BUAe Tabnmupbl nmn yHKLUK.

3.7.4 ctaHpapTHasA HeonpeaeneHHOCTb: HeonpeaeneHHOCTb pesynsTata U3MEpPEHHNs], BbIpaXKEHHAS B
BWE CpeaHero kBagpaTuyeckoro oTknoHeHust (CKO).
[PMI"43—2001 [3], nogpas3gen 3.1]

3.7.5 oTHOCUTENbHasA cTaHgapTHasA HeonpeaeneHHOCTb: OTHOLWEHNE CTaHAaPTHOW HeonpeaeneHHocC-
TU K 3HAYEHMWIO OLIEHKN M3MePSEMON BEMNUYMHBI (pe3ynbTaTy n3MepeHus unu cpegHemMy apndmMeTmyeckomy pe-
3yNbTaTOB U3MEPEHNI), BbIPXXEHHOE B MPOLIEHTaX.

3.7.6

CyMMapHasi cTaHAapTHasi HeonpeaeneHHocTb: CTaHgapTHas HeonpeaeneHHOCTb pesynsrara nsmepe-
HWUIA, NOMNYYEHHOrO Yepes 3HaYeHUs ApYrMX BENWYMH, paBHasi MONOXUTENBHOMY KBaApaTHOMY KOPHIO CYMMbl
YIIEHOB, NMPUYEM YMEHBI SABMSOTCA ANCMEPCUSIMU UMW KOBapUaLUsMn 3TUX APYrMX BENIMYUH, B3BELLEHHBIMY B
COOTBETCTBUM C TEM, KaK pe3ynbtaT M3MEePEHNI M3MEHSIETCH NPY U3MEHEHWNM 3TUX BENNYMH.

[PMI"43—2001 [3], nogpas3gen 3.1]

3.7.7 oTHOoCUTeNbHasi CyMMapHasa cTaHgapTHasA HeonpeaeneHHOCTb: OTHOLWEHME CYyMMapHOW CTaH-
[apTHOWN HeonpeaeneHHOCTU pesynbTaTa U3MepPEHUs K 3Ha4YEHMIO OLLEHKN U3MePSEeMON BEMUUUHBI (pe3ynbraTy
M3MepEeHUst Unu cpegHemMy apuMeTUHECKOMY Pe3yrnsTaToB U3MEPEHUIA), BbIPaXKEHHOE B MPOLIEHTaXx.
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3.7.8

paclmpeHHas HeonpegeneHHOCTb: BenvunHa, onpegenstollas uHTepearn BOKPYr pesynsrata usme-
PEHUIA, B Npefernax KoToporo, kak MOXHO OXuaaTb, Haxoautcst 6onbluas YacTb pacnpeneneHnst 3Ha4eHui,
KOTOpbIE C AOCTAaTOYHbIM OCHOBaHUEM MO ObITb MPUNMCaHbLI U3MEPSIEMON BENUYMHE.

[PMI" 43—2001 [3], nogpasgen 3.1]

3.7.9 oTHOoCUTeNnbHaA pacluMpeHHas HeonpeaeneHHocTb: OTHOLWEHWe pacLuMpeHHON HeonpeaeneH-
HOCTM K 3HAYEHMIO OLLEHKM N3MEPSAEMON BENMMYMHBI (pe3yrnbTaTy N3MepeHus nnu cpegHeMy apndmMeTmyeckomy
pe3ynsTaToB N3MEPEHWIN), BbIPAXKEHHOE B MPOLIEHTAX.

3.7.10 ypoBeHb TOYHOCTU U3MepeHun: INpur3aHak, 0603HaYaoLLMIN YPOBEHb KauyeCcTBa M3MEpPEHUN 06 beM-
Horo pacxofa v obbema rasa, NpMBEeAEHHbIX K CTaHAAPTHbLIM YCMOBUSM, BblpaXXaeMbIM OTHOCUTENbHOWM pacLum-
PEHHOWN HEONPEAENEeHHOCTLIO pe3yrbrata U3MepPEeHUN.

MpumeyaHue— TepMuH BBeAeH B Liensax avddepeHumaumm TpeboBaHnii JaHHON METOANKMA U3MEPEHUI B
3aBUCUMOCTN OT HEOOXOAMMOWM TOYHOCTW pesynbrata U3MepeHUi.

3.8 KoHTponb cobntoaeHnsa TpeboBaHum

npoBepkKa peanu3aumMn MeToauku Msmepel-mﬁ: YcTaHoBneHue ropngnv4eckmm nmuom mnnm nHanemnay-
alribHbIM npeanpuHUMaTenem, akkpeauToBaHHbIMK B YCTaHOBJIIEHHOM NOPAAKE Ha aTTeCcTauMio MeToank (MeTO,U,OB)
I/I3MepeHI/IIZ, OTHOCALLMXCA K cdpepe rocyaapCTtBeHHOro perynmposaHua obecnevyeHnsl eaMHcTea M3MepeHI/IIZ, CO-
OTBETCTBUA peanmn3aunm Metognkm I/I3MepeHI/II7I TpeGOBaHI/IFlM HacTosdLlero craHgapTa.

4 O603Ha4YeHUNA U COKpaLLeHUs

4.1 YcnoBHble 0603Ha4YeHuA
OcHoOBHble ycrnoBHble 0603Ha4YeHNs, TPUMEHSIEMbIE B HACTOSILLEM CTaHAapTe, NpvBeaeHb! B Tabnuue 1.

Tabnwuuya 1— YcrnoBHble 0603Ha4YeHUSA BENUYMH

O603HayeHne HanmeHoBaHne BeENUYUHbI EanHuua BenuuuHbl
D BHyTpeHHUn anameTp ceyeHus nameputensHoro Tpybonposoaa MM
DN YCNOBHbIN BHYTPEHHUI AnameTp (YCrOBHbIA NPOXOA) MM
K KoachbdpuumeHT cxmmaeMocTn rasa 1
Knp KoacbdpumumeHT npeobpasoBaHnsa cyeTunka umn/m3
M MonsapHasa macca rasa Kr/KMOIb
n Yuncno nHTepBanoB AMCKPETM3auMn 3a BPeMs M3MePEHUN 1
p AbGconioTHOe gaBreHue rasa Mla
Pa ATMmocbepHoe aaBrneHve MMa
Py M3bbiTouyHOE AaBneHwe rasa Mla
Pe CranpaptHoe gaBnexuve, pasHoe 0,101325 MlMa MMa
9. O6bemHbI pacxod rasa, NPUMBEAEHHbIN K CTaHAaPTHbLIM YCIOBUSIM m3/c
Om MaccoBbIi pacxoa rasa Kr/c
qy O6bemHbIV pacxo rasa npy paboynx ycrnoBusix m3/c
R YHuBepcanbHasa rasoBasi noctosiHHasa: R = 8,31451 kx/(kmonb - K)
Re Yncno PenHonbaca 1
t Temnepatypa rasa °C
TepmoamHamnyeckasn (abconoTHas) Temnepatypa rasa: T = 273,15 + ¢t
T. CraHgapTtHasa Temnepartypa, paBHas 293,15 K K
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O6o3HaveHne HanmeHoBaHMe BeNUYUHbI E/:lemua BEJTNYUHbI
CocTaBnsioLlas OTHOCUTENbHOW CTaHOApTHOW HeonpeaeneHHoCTU u3Me- %
v peHuin obbemMHoOro pacxoga u obbema rasa, NpUBEAEHHbIX K CTaHOapT-
B HbIM YCMNOBUSAM, 00YyCMNOBNEHHas anropuTtMoOM BblYUCIIEHWIA U €ro npo-
rpamMHON peanusaumen
u’ OTHOCUTENbHAsA CTaHOapTHas HeonpeaeneHHOCTb N3MepUTENbHOBbLIYMC- %
NBK
NNTENbHOro KoMMnekca
uj OTHocuTenbHasa cTaHJapTHasi HeonpeaeneHHOCTb onpeaeneHns Koad- %
puLneHTa CXUMaeMocTm
uy, OTHOCUTENbHAsA CTaHOapTHas HeonpeaeneHHOCTb U3MepeHui abcontoT- %
HOro [aBneHusi rasa
u’ OTHOCUTENbHAsA cTaHOapTHas HeonpeaeneHHOCTb M3MepeHuit obbem- %
v HOro pacxofa rasa npu paboumx ycrnoBumsix
uf OTHOCMTENbHasA cTaHO4apTHast HeONpPeaAEeneHHOCTb U3MEPEHUIN TeMnepa- %
Typbl rasa
uj OTHoCUTENbHasA cTaHAapTHas HeonpedeneHHOCTb onpeaeneHns Monsp- %
a <
HOW gonu asoTa
U OTHOCUTENbHasA cTaHAapTHas HeonpedeneHHOCTb onpeaeneHns Monsp- %
Xj o .
! HOW [OMK i-ro KOMMOHEHTa rasa
u, OTHoCUTENbHasA cTaHAapTHas HeonpedeneHHOCTb onpeaeneHns Monsp- %
Y HOW [onv guokcuaa yrnepoga
, OTHOCUTENbHasA cTaHO4apTHasi HEONPEAENEeHHOCTb onpeaeneHns akTo- %
uz pa CXUMaemocCTu ra3a npu paboymx ycrnoBusix
v OTHOCMTENbHasA CcTaHO4apTHasi HEONPEAENEeHHOCTb onpeaeneHns akTo- %
Zc pa CXUMaeMoCTU ra3a npu CTaHOapTHbIX YCMOBUSAX
U OTHoCcUKTENbHas cTaHZapTHas HeonpeaeneHHOCTb U3MEPEHU MIoTHOC- %
P TV rasa npu pabo4ymx ycrnoBusix
u’ OTHocUKTENbHAs CcTaHZapTHas HeonpeaeneHHOCTb U3MEPEHUA nnu pac- %
Pe YyeTa MMOTHOCTM rasa npu cTaHO4apTHbIX YCNOBUSAX
U’ OTHOCUTENbHAsA pacLUMpeHHasi HeonpeaeneHHocTb (npu koadduumeHTe %
y oxBaTa 2) BENUYUHbI ¥
74 O6bem rasa npu pabovmx ycrnoBusix m3
w CkopocTb noToka rasa m/c
Ve O6bem rasa, NpUBEAEHHbIV K CTaHAAPTHLIM YCIOBUSIM m3
X; MonsipHas gons j-ro KOMNOHEHTa rasa 1
Xa MonspHasa gons asoTa B rase 1
Xy MonsipHas gons ouokcvaa yrrnepoaa B rase 1
y JTio6o KOHTponMpyembii napaMmeTp EavHvua BenuumHbl




FOCT P 8.740—2011

OkoH4yaHue mabnuus! 1

O603HayeHne HanmeHoBaHve BennuYnHbI EavHunua BenuuunHbl
V4 dakTop CKMMaeMocTu rasa npu paboymx ycroBusix 1
Z. PakTop CKMMaeMoCTu rasa npu CTaHOapTHbIX YCNOBUAX 1
ol TemnepaTtypHbIi KOA(PPULNEHT NMHENHOrO paclIMpeHus maTepuana °C-1
dy OTHOCKTENbHAsA MOrPELUHOCTb M3MEPEHWIN BENUYMHBI ¥ %
AV, MpupalleHe obbema rasa 3a i-i1 MHTEpBaN BPEMEHW OCpeaHeHNs napa- m3

METpOB rasa
Ay, ABCONOTHasA NOrPELLIHOCTb BENUYUHBI Y EovHuua BenuuuHbl
At MHTepBan guckpetusaumm c
At; i~ MHTepBan gucKpeTu3aumm c
Aw MoTepn paBnexHus Ma
u [OnHamnyeckas BA3KOCTb rasa Ma-c
Y [MprBegeHHasa norpeLHoCcTb %
& KoadhbmumeHT rmapaBnmyeckoro ConpoTMBEHNUS 1
Ok OTHOCUTENBHBIA KOIMULMEHT YyBCTBUTENBHOCTU KO3 PurUmneHTa Cxu- 1
p MaeMOCTM rasa K U3MEHEHW [aBrneHus rasa
ﬂKT OTHOCUTENBHBIA KOI(MULMEHT YyBCTBUTENBHOCTU KO3 PULNEHTA CXKM- 1
MaeMOCTM rasa K U3MEeHeHWo TemnepaTtypbl rasa
0 OTHOCUTENBHBIN KOAMULMNEHT YyBCTBUTENBHOCTH hakTopa CXMMaemoc- 1
p TV rasa npu paboynx yCroBUsiX K UBMEHEHMIO [aBMeHus rasa
ﬁZT OTHOCUTErNbHbIN KOI(PPULMEHT YYBCTBUTENBHOCTU (hakTopa CxKMMaeMoc- 1
TV rasa npu paboumx yCcrnoBusiX K U3MEHEHUIO TEMMNepaTypbl rasa
p [MNoTHOCTL rasa npu paboymx ycroBusax Kkr/m3
Pc [MnoTHOCTL rasa nNpu CTaHAapTHBLIX YCNOBUAX Kr/m3
T Bpems c
MpwunmedyaHwune— OcranbHble 0603HaYEHNS yKa3aHbl HEMOCPEACTBEHHO B TEKCTE.

MHaekcebl, Bxogswme B YCIOBHbIE 0603Ha4YeHns BenuynH, obosHavaroT cnepyroulee:

B — BEPXHWU Npeaern nsMepeHunit;

H — HWXHUI npeaen namepeHun;

max — HamborblUee 3Ha4YeHne BENUYMHLI,

min — HaMMeHbLUee 3Ha4YeHMe BESTUUNHDI;

N — YCNOBHO-MNOCTOSIHHAsA BENNYUHA;

«—» (3HaK Hag 0603HaYeHNEM BEMNNYUHBI) — CpeaHEee 3HaYEHNE BENUYMHbI UM 3HAYEHWE, PacCUUTaH-
HOe No CPeAHNM 3HaYEHUSIM BENNYVH.

4.2 CokpalueHus

B HacTosiLem cTaHgapTe NpUMEHEHbI CreayoLLMe COKpaLLEeHUS:
VBK — nameputenbHO-BbIYMCINTENBbHbLIM KOMMNIEKC;

M — n3ameputenbHbI NpeobpasoBaTernb;

UT — nameputensHbIi TpybonpoBog;

MW — meToguka nsmepenHuii;

MC — mecTHOEe ConpOTUBNEHNUE;

MX — MeTponornyeckme xapakTepucTmku;

M — npeobpasoBaTerb AaBMNEeHNs UM MAaHOMETP;

M3 — npo600TOOPHbIN 30HA;

INMT — npeobpasoBarenb TemnepaTypbl UM TEPMOMETP;




rOCT P 8.740—2011

PCI" — pacxogomep nnm cHeTYrK (pacxogomMep-CHETHMK) rasa;
CWN — cpencTBo(a) MamepeHun;

YOI — yCTPONCTBO A1 O4YMCTKM rasa;

YT — ycTponCcTBO NOArOTOBKM MNOTOKA.

5 TpeboBaHMA K Noka3saTenssM TOYHOCTU U3MEpPEHUN
OTHOCUTENBbHas pacLUMpeHHas HEONPEeAENEHHOCTb U3MEPEHMI (Npu KO3 dULIMEHTE OxBaTa 2) 0OBEMHOIO

pacxofa v obbema rasa, NpMBeAeHHbIX K CTaHAAPTHBLIM YCMOBUSAM, MO AaHHOW METOAMKE NpuBeJeHa B 3aBUCK-
MOCTM OT YPOBHS TOYHOCTU M3MePEHUI B Tabnmue 2.

Tabnuua 2
YpoBEeHb TOYHOCTU U3MEPEHUN A b B r al
U\'/c unm Uéc 0,75 1,0 1,5 2,5 4.0

6 Metoa usmepeHum

6.1 MpuHUMN meTOoAA U3MepeHUn

VMamepeHuss o6beMHOro pacxoga n odobema rasa, NpMBEAEHHbIX K CTaHAAPTHBLIM YCITOBUSAM, BbINOSHAKT
KOCBEHHbIM METOAOM AMHAMUYECKUX N3MEPEHUI, OCHOBAHHbLIM Ha N3MepeHn 06 bEMHOro pacxoga 1 obbema
rasza npu paboumx yCrioBuUsix U Ux NpMBeeHUN K CTaHOAPTHbIM YCOBUSAM C MOMOLLBI cpeacTBa 0b6paboTku
pesyrnbTaTtoB U3MEPEHUIA.

[nsa npuBegeHusa o6beMHOro pacxoga n obbema rasa npu paboumnx ycroBusix K CTaHAAPTHBIM YCITOBUSIM
NCNonb3yOT TENNOMU3NYECKME XapaKTEPUCTUKN U (DU3NKO-XMMUYECKUE NapaMeTpbl rasa, nepeyeHb KOTOPbIX B
HaCTOsILLIEM CTaHAapPTe YCTAHOBIEH B 3aBMCMMOCTM OT BbIOPAHHOIO METOAA NPUBEAEHWS.

6.2 MeTon n3mMepeHMn 06 EMHOro pacxopa U oobLema rasa npu pabo4ymx ycrnoBusx

6.2.1 iamepeHne ob6bemMHoro pacxoga n obbema rasa npu paboymx yCrnoBusiX BbIMOSTHAOT C MOMOLLbHO
TYPOUHHBIX, UM POTOPHBIX (POTALMOHHBIX), U BUXPEBBLIX PACXOAOMEPOB M CHETYMKOB rasa.

6.2.2 MpuHumn genctens TypomuHHoro PCIT ocHoBaH Ha B3anMoAeNCTBUN KpbInbHaTKn TYpOUHHOIO Koneca
Wr1, ycraHoBneHHoro B UT, ¢ ABMXKYLLMMCS MO HEMY NOTOKOM rasa. C noMOLLbHO KpbIfis4aTKM 0CeBas CKOPOCTb
noToKa rasa npeobpasyeTcs B YrIoBYy CKOPOCTb BpaLleHus. CKOpOCTb BpaLLEHUS KpbINbYaTKy MPOnopLmMoHarb-
Ha 0ObeMHOMY pacxofy rasa, a Yucro o6opoTOB KpbInbYaTkM — 06beMyY rasa, npoweawemy Yyepes Ur.

6.2.3 MpuHumn gencteus potaumoHHbiX PCIT ocHoBaH Ha B3anMOAENCTBUMN NOABUXKHBIX 31IEMEHTOB UX Nep-
BUYHbIX UM, ycTaHoBneHHbIx B AT, ¢ ABUXKYLLIMMCS MO HEMY NOTOKOM rasa.

MepBuyHbIA UM poTaumorHoro PCIT npeactaensieT cobol YCTPONCTBO C O4HOM M ABYMS Mapamim pOTOPOB,
BbINOSHEHHbIX B BMAE LLECTEPEH BOCBMEPUYHON (DOPMbI, HAXOOALLMXCHA B NOCTOAHHOM cuenneHun. BpaweHne
LUecTepeH NponCcXoauT NoA BO3AENCTBMEM Pa3HOCTM AaBreHui ra3a Ha Bxoge v Boixoge WM. MNpwu BpaleHun
POTOPOB UMW MOMNEPEMEHHO OTCEKAKOTCA OT BXOAa 00beMbI ra3a, paBHble 00bEMY N3MEPUTENBHOW Kamephbl, 0bpa-
30BaHHOW BHYTPEHHEN NOSIOCTHIO KOpryca 1 BHELHE MOBEPXHOCTLIO MOMOBUHBI LWECTEPHW. 3 nsmeputensHom
Kamepbl ra3 BbITECHAETCA POTOPOM B BbixogHoM natpybok PCI™. 3a oguH nomHbIn 060poT ABYX POTOPOB OT BXOA-
HOW NonocTy B BbixogHow natpybok PCI nepemelaetcsi 06beM rasa, paBHbI 06 beMy YETbIPEX N3MEPUTENBbHBIX
Kamep.

Yucno o6opoToB pOTOPOB NPSMO NPONOPLIMOHANBHO 06BbEMY rasa, npoLueaemy Yepes UMT.

6.2.4 MpuHumn aencteusa BuxpeBoro PCIT ocHoBaH Ha adhdhekTe (hopMUPOBaHUS B MOTOKE rasa LienoYku
perynsipHbIx BUxpen (oopoxkn KapmaHa) B cnefie 3a HENOABWXKHbLIM TENTOM 06TeKaHus.

MepBur4HbIN UM BUxpeBoro PCIT npeacTtaBnsieT cobor HenoapmkHoe Teno ob6TekaHnsi cneumanbHom (opMbl,
ycraHoeneHHoe B VT nnu kopnyc PCI, B fnameTpanbHOM NNOCKOCTH, NepneHanKynapHo npogornsHon ocu UT. Mpu
0obTeKkaHMM HENOABWXXHOIO Tera NOTOKOM rasa B crefie 3a HUMm 06pasyroTcs perynspHble BUXPEBbIE CTPYKTYPbI.
YacTtoTa BuxpeobpasoBaHus (HacToTa MMMynNbCOB) NPONopLMOHansHa 06 beMHOMY pacxody rasa, a YMcrno um-
nynbcoB — 06bEMY rasa, npoweaiiemy yepes Ur.
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6.3 MeToabl npuBeAeHUA 06 bLEMHOro pacxoaa u o6bemMa rasa kK CTaHAapTHbIM YCNOBUSIM

6.3.1 lNpnBeneHne o6beMHOro pacxofa unm obbema rasa npu paboumnx ycrnoBusx K CTaHAapPTHBIM YCrlo-
BMSIM B 3aBMCMMOCTU OT NpumeHsieMbix CY napameTpoB noToka 1 cpedbl U MeToaa onpeaeneHunst NioTHOCTY rasa
npu pabo4mx n/unm ctaHgapTHbIX YCOBUSAX BbINOMHAKT C NPUMEHEHneM METOAO0B, NPUBEAEHHbIX B Tabnuue 3.

Tabnwuya 3
Ycnosus npumMmeHeHna metoaa
HanmeHoBaHune y MakcumanbHbIi MakcumanbHoe
meTtoaa POBEHb TOUHOCTH fonyckaemblii Aonyckaemoe Tun cpeap!
n3MepeHnm pacxof npu pabounx |  n3bbITouHOE
YyCNoBUSAX, M3y nasnenve, MMa
T-nepecyeTt 0 100 0,005 [[a3bl HM3KOro AaBneHus
OAHOKOMMOHEHTHbIE UMK
pT-nepecyeTt B, L4 1000 0,3 MHOIOKOMIMOHEHTHbIE ra3bl CO
CTabUNbHBLIM KOMMOHEHTHbIM
COCTaBOM
[a3bl, AnNs KOTOpbIX UMETCH
pTZ-nepecyet A6 B, T4 Csbllie 1000 Csblwwe 0,3 JaHHble 0 KoadhpuuneHTe
cxumaemocTn (cMm. 6.4)
[a3bl, AN KOTOPbIX OTCYTCTBY-
0T AaHHble 0 KO(hPULMNEHTE
ckMMaemocTtun (cM. 6.4), unum
p-nepecyer A6 B, IO Csblie 1000 Csblwe 0,3 TOYHOCTb CYLLECTBYIOLMX pac-

YeTHbIX MEeTOA0B He yaoBneT-
BOpAeT TpeGOBaHVIHM HacTo-
Auero craHgapTa

6.3.2 B cniyyae npumeHeHns metoga T-nepecdeTta 06beMHbIN pacxo v obbem rasa, NprBeaeHHbIE K CTaH-
OapTHbIM YCNOBUSIM, PaCCUYMTBIBAOT MO hopmynam:

qc = K(a) qv%’ (6.1)
S 1
= Z1K<a> 9y, 7 AT (6.2)
i=
g 1
Ve = a1 XKy ay, 7 (6.3)
L 1
Ve = 21K(a)AVi 7 (6.4)
i=
Koy =Por Zon = Pag g
roe (@ — Pe c Z, - Pe c™n- (6-5)

6.3.3 B cnyyae npumeHeHus metoaa pT-nepecyeta o6beMHbIN pacxod U 00beM rasa, NpuMBEAEHHbIE K

CTaHAapTHbLIM YCITOBMSIM, PaCcCYUTLIBALOT Mo hopmynam:

10

(6.6)

(6.7)
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V AT ZK(ﬁ) qV . , (68)
S pi
= LKAV, T (6.9)
_1 _
r.lJ.e K(ﬁ) pc TC z = pc T K (610)

6.3.4 B cnyyae npumeHeHus metona p TZ-nepecyeta o6beMHbIV pacxon 1 06beM rasa, npuBeAEHHbIE K
CTaHOapTHbIM YCIOBUSAM, paCCYMTLIBAOT MO POpMynam:

qc = K(B)qV%$= K(B)q\/%% (6.11)

Ve = gK@ qy, ZZ ? ZK(m v, 7. £ -AT, (6.12)

V, = At éK(B) q,, ZZ p? = At IgK(B) q,, T,P,"(,. : (6.13)

v, = ZK(B ,Z"i’ %": éK(B) AV,%, (6.14)

roe Ky = Z;;Z (6.15)

6.3.5 B cniyqyae npumeHeHns meTofa p-nepecyeta o6bemMHbIn pacxos n o6bem rasa, NpyBeaeHHbIE K CTaH-
AapTHBIM YCNOBUSIM, PacCyUTLIBAIOT MO hopmynam:

p
9c =0y o, (6.16)
S Pi
Ve = ’Eqv, e, At;, (6.17)
< i
Ve = Ar;qv, Do (6.18)
< Pi
V, = EAV,E (6.19)
3HaveHvne AV, onpepensoT no dopmyne
N
AV, = (6.20)

roe N; — obuiee uncno nmnynbcos, popmmpyembix UM PCI, 3a j-i1 nHTepBan BpeMeHy U3MepeHUIA.
Ecnu 3apaHa ueHa umnynbca BoixogHoro curHana Ul PCT, To koadhduumeHT npeobpasoBaHus paccumTbl-
BalOT Mo cpopmyrne

1
Kop = Uy (6.21)

rae U, — ueHa umnynbca BbixogHoro curHana M PCT, m3umn.

11
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6.4 OnpepeneHne TennoU3NYECKUX XapakTepUCTUK U hU3NKO-XMMUYECKUX NapaMeTpoB rasa

Tennoguanyeckmne xapakTepucTmkm 1 prUanKko-xMMmyeckne napaMmeTphbl rasa, Heobxogumble Ans pacyeTa
€ero pacxoga n obbema, MoryT 6bITb onpeaerieHbl MyTeM NPSIMbIX U3MEPEHUI UITM KOCBEHHBIM PacYeTHBIM METO-
[OM C MCMOfb30BaHNEM CTaHAAPTHbIX CMPAaBOYHbIX AaHHbIX kaTeropuin CTO nnm CL (cm. FOCT 8.566).

MpnmevyaHuns

1 MeToamn4yeckasi MOrpeLlHOCTb UM HEONPEAENEHHOCTb pacyeTa TENNOMU3NYECKNX XapakTEPUCTUK rasa 3aBUCUT
OT BblIOpaHHOro MeTofa pacyeTa, COCTOAHUS U PUNKO-XMMUYECKMX MapaMeTPoB rasa, 415 KOTOPbIX BbINOMHSIOT pacyeT.
Hanpumep, metognyeckasi NnorpewwHoCcTb pacyeta KoadduLumeHTa CKMMaeMoCT NMPUPOSHOrO rasa MOXeT 3aBUCeTb OT
€ro NMOTHOCTW MpW CTaHAapPTHbIX YCMOBUSAX, AaBMEHWS, TemnepaTypbl W COAepxaHus ceposodopoga. B cBasu ¢ atum
pekomMeHayeTCsl MPUMEHATb TOT METOA, KOTOPbIA AN YCINOBUA U3MEPEHUIN UMEET HaUMEHbLUYH MOrPELUHOCTb.

2 PacyeT (hakTOpOB CXMMaemoCTu rasa npuv paboynmx U CTaHAAPTHbIX YCMOBMSAX, BXOAAWMX B chopmynbl (6.5)
n (6.10)—(6.14), BbIMOMHAT C NPUMEHEHMEM OOHOro (06LLEro) ypaBHEHMS!, €CM MHOE He MPeayCMOTPEHO MpPUMEHSsie-
MbIM METOOOM pacyeTa.

3 dakTopbl CKMMaeMoCTH Npu paboymx 1 CTaHAAPTHBIX YCIIOBUSAX BIaXKHbIX ra30B paccyMTbIBAOT B COOTBETCTBUM C
[OENCTBYIOLLMMN HOPMATUBHBIMU JOKYMEHTaMMW, PErfamMeHTUpYWUMY  MEeToAbl BbIYMCIIEHUS] CBOWCTB ra3oB C Yy4YETOM
coaepaHusi B HUX BOAsHbIX NapoB. Hanpumep, haktop ckMMaeMocTy ToBapHOro HeTSIHOTO ra3a MoXeT OblTb paccyn-
TaH B COOTBETCTBUM C [4], @ BRMaXHOro NpupoaHOro rasa — Ha OCHOBE (PyHAAMEHTarnbHOro ypaBHeHus coctosiHusa AGA8
no MOCT P 8.662.

7 TpeboBaHuA K KBanucpukaumm obcnyxuBarluero nepcoHana n 6esonacHocTu

7.1 Tpeb6oBaHUuA K KBanudukaumm obcnyXmBaroLLero nepcoHana

K npoBegeHuto namepenuin u moHtaxy CW n obopygoBaHusa gonyckarTcs nuua, nsyymsLume TpeboBaHust
HacTosILLEero cTaHaapTa, aKCniyaTauMoHHOW AoKyMeHTauum Ha CU n BcnoMoraTenbHble Y AOMNONMHUTESbHbIE YCT-
pOWCTBa, NPOLUEeALINE MHCTPYKTaX MO oxpaHe Tpyaa, NoyvmBLINE JOMYCK K CAMOCTOSATENbHOM paboTe 1 umeto-
Lme KBanMUKaLNoHHY rpynny no anekTpobesonacHocTn He Huke 1.

7.2 TpeboBaHuA 6e30nacHOCTU

7.2.1 MNpw moHTaxe 1 akcnnyatauun CW, BcnomoraTernbHbIX U AOMONMHUTENBbHbBIX YCTPOMUCTB OOIMKHBI CO-
ontogatbca TpeboBaHms, HOPMbI 1 MpaBuna, onpegensemsle [5]—9].

7.2.2 TNepen MmoHTaxkoM CW, BcnomoraTesnbHbIX 1 AOMOSTHUTENbHBIX YCTPOMCTB HE0BX0AMMO 06paTUTL BHU-
MaHuWe Ha MX COOTBETCTBME IKCMITyaTaLMOHHOM OKYMEHTaLUN, Hanuyme 1 LenoCTHOCTb MapKMPOBOK B3pbiBO3a-
LUMTBI, KPEMEXHbBIX 3NIEMEHTOB, 000N04EK (KOPMyCOoB).

7.2.3 Tpn NoaroToBKe 1 NPOBeAEHUN PaboT Ha U3MEPUTENBHOM 060PYa0BaHMM COONIOAAIOT YCTaHOBIEHHbIE
npasuna u 4encTByoLLME TEXHUYECKNE NHCTPYKLIMKN, PACNpOCTPaHALLMECS HA AaHHbIN B 060pYA0BaHNUS.

WHcTpykuum no akcnnyataumm obopynosaHust 1 CY 4omkHbl ObITb 4OCTYMHLI OBCNy>KMBatOLLIEMY NepCOoHany.

7.2.4 YpoBeHb 1 Bua B3pbiBo3amTbl CY, BcoMoraTenbHbIX U OMNONHUTENbHBLIX YCTPOWCTB LOJMKHBI COOT-
BETCTBOBATb KIacCy B3pbIBOOMACHbIX 30H, KATErOPUN 1 Fpynne B3pbIBOOMACHLIX CMECEN.

7.2.5 YcTaHOoBKy 1 fiIeMOHTax o6opynoBaHms Ha AT, peMOHTHbIE U TEXHUYECKNE paboThbl MPOBOAAT TONbKO
Ha pasrpyeHHbIX No aasneHuo UT.

Ecnu cpepon aBnsa0TCa roptoume rasbl Unu rasbl C TOKCUYHBIM AEACTBUEM, TO He0bXoaMa npeaBapuTenb-
Has npoayeka VT BO3ayXOM Mnv MHEPTHLIM ra3om. [1py NOBbILLEHHOM COAepXaHM Cephbl B ra3e NpoayBka raso-
NPOBOAOB CXKaTbIM BO34YyXOM 3anpeLlaeTcs.

7.2.6 MoHTaxx CU Heobxoaumo Npon3BOAWTL B CTPOTOM COOTBETCTBUM C UX CXEMOW BHELLHUX COEANHEHWIA.
3anpeLlyaeTcs BHOCUTb Kakne-nmbo N3MeHEHMS B 3NIEKTPUYECKYHO CXEMY COEQUHEHUI, @ TaKkKe UCMONb30BaThb
nobble 3anacHble YacTu, He NPeAYCMOTPEHHbIE SKCMyaTaLMOHHONM JOKYMeHTaLumen 6e3 cornacoBaHusi ¢ U3roTo-
sutenem CA.

7.2.7 MNpwn moHTaxe obopyaoBaHns maccor 6onee 50 kr HEOOXOAMMO MCMONb30BaTh MOSBEMHbIE MEXa-
HU3MbI.

7.2.8 B npouecce akcnnyaTtauum KBanmuumpoBaHHbIn NEPCOHan He pexe 0gHOro pasa B MecsL, NpoBoauT
BHeLLHWI ocmoTp CU, BcnomoraTtesnbHbIX M OMOSNHUTENBHBLIX YCTPOWCTB B LIENSX ONPEAENEeHNs NX TEXHUYECKOro
COCTOSHUS.

12
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8 TpeboBaHUA K yCcnoBMsAAM UaMmepeHnmn

8.1 YcnoBusi npymMeHeHUs cpeacTB U3MEPEHUN, cpeacTB 00paboTKM pe3ynbTaToB U3MEPEHUN U
BCNomMoraterbHbIX YCTPONCTB

8.1.1 MNpw npumeHeHnn CU, cpeacts o6paboTku pe3ynstatoB M3MEPEHUI U BCTIOMOraTerbHbIX YCTPOMCTB
YCMOBUS OKPYXKatoLLien cpefpbl A0IMPKHbI COOTBETCTBOBATbL TPEOOBaHMSAM, yCTaHOBNEHHBIM UX N3rOTOBUTENEM.

8.1.2 HanpshKeHHOCTb NOCTOSAHHBIX U MEPEMEHHbIX 3NEKTPOMarHMTHbIX MONew, a Takke YpoBeHb NHAYCTPY-
arnbHbIX PagMonomMex He AOMKHbI NPEBbILLATL NPeaenoB, yCTaHOBIEHHbIX N3roToBUTENeM Ans npuMeHsieMmbix CU,
cpencTB 06paboTKM pe3ynsTaToB N3MEPEHNUI 1 BCMIOMOraTeNbHbIX YCTPOWCTB.

8.1.3 XapakTepucTtuku anekTpocHabxeHnsa CU, cpeacts 00paboTkm pe3ynsTaTtoB M3MEPEHWIA U BCNOMOra-
TENbHbIX YCTPONCTB AOMKHbI COOTBETCTBOBATL TpeBOBaHNSAM UX SKCMNyaTaLMOHHOM OKYMEHTaLuK.

8.1.4 CV cnepyeT pasmeLlaTb BAanu OT UCTOYHWUKOB BUOPaLmmn W/nnm npuMeHsTb Apyrne Mepbl no ee M1HK-
mMusaumu. MNpr HanMyMn CooTBETCTBYHOLLMX TpeboBaHui narotosutens CU yposHu BUGpaummn B MecTax pasmeLle-
H1sA C/ He OOmKHbI NpeBbIaTh YyCTAaHOBIEHHbIX U3rOTOBUTENEM NPeaerios.

8.2 NapameTpbl NOoTOKa U cpeabl

8.2.1 Cpena MOXeT ObITb OAHOKOMMOHEHTHBLIM UM MHOTOKOMIMOHEHTHbIM razom. Cpefa AormkHa bbITb 0gHO-
POAHOM NO hr3MHECKUM CBOMCTBAM Y HAXOAUTLCHA B 0OHO(a3HOM COCTOAHMMN.

MpunmevyaHuns

1 Cpepa cumTaeTcs OQHOPOAHOW, €Cnn ee CBOWCTBA (COCTaB, MIMOTHOCTb, AaBfieHNe U Ap.) U3MEHSATCH B Npo-
CTPaHCTBE HeNpepbIBHO.

2 Cpepa cuntaeTtcst ogHodas3HON, ecrnv Bce ee COCTaBMsioLLMEe YacTu NpuHaanexaT ra3oobpa3HoOMy COCTOSHUMIO.

CnepnyeT usberatb HaNU4uns XUOKUX U/UNN TBEPAbIX BKITFOYEHWI B MOTOKE rasa.

Pasmep TBepabIx 4acTul, MPUCYTCTBYIOLWMX B rase, He AOIDKEH MpeBbIWaTh 3Ha4YeHNI, YCTaHOBIEHHbIX
narotosutenem PCI.

8.2.2 MNpwu npumeHeHnn TypbuHHbIX PCIT pacxon rasa formkeH ObITb 6€3 ckaukoobpasHbIX MU3MEHEHNI, BbI3-
BaHHbIX NEPUOANHECKNM YaCTUYHBIM UMM MOSTHBIM NPEKpaLLeHNeM Nogaym rasa.

B cnydae npumeHeHus BuxpeBbix PCIT He gonyckaroTcst nynbcauum pacxoia rasa 6omnbLion amnnutyasl 1
YyacToTon, Bnnskon K YacToTe BuxpeobpasoBaHus. [JaHHoe TpeboBaHWe obecnedmBaeTcs nyTem cobnogeHns Mep,
yKkasaHHbIX B 9.2.2.5.

PotaunoHHble PCI™ gonyckaetca akcnnyatupoBatb B UT, B KOTOPbIX MOTOK ra3a UMeeT UMMYTbCHbIN (rpe-
PbIBUCTbIN) XapakTep, Mpu yCIoBUK, YTO 3HAYEHME N30bITOYHOro AaBneHus rasa B VT He npesbiwaeT 0,05 MlMa.
Mpw akcnnyataumm potaumoHHoro PCI™ B UT, B KOTOPbIX NOTOK ra3a UMeeT MMMYNbCHbBIN (MPEPbLIBUCTLIN) XapakTep
1 3Ha4YeHne n3bbITouHOro AaBneHus rasa B T npesbiwaet 0,05 MIMa, ans 3awmTel PCIT 0T AMHamMnyeckmx Harpy-
30K MPUMEHSIIOT Mepbl, yKa3aHHble B 9.2.2.5.

MpunmedyaHune—PotaumoHHble PCIT He pekoMeHAyeTCa NPpMMEHHATL NpU Nynbcaumsax pacxoga rasa ¢ 4acToTon,
6nnskom K yacTtoTe BpalleHusa potopa PCI, a Takke Ha pexumax, Mpu KOTOpbIX YacToTa BpalleHus potopa PCI 6nu3ka
K OOHOM 13 COBCTBEHHbIX YacTOT KonebaHuii ra3a, o0ycrnoBneHHbIX KOHUrypaumer npuneratoowmx yyactkos UT. MNMpusHa-
KOM [1aHHOrO pexuma SABNSATCA pe3koe M3MeHeHue 3Byka OT paboTtatowero potaumoHHoro PCIT 1 noBbiweHne nepena-
Oa OaBrneHust Ha HeM.

8.2.3 Mpwu TeueHun cpeapl vYepes nepsuyHbii UM PCI™ ee ha3oBoe COCTOAHME HE LOIMKHO U3MEHSITLCA.

TemnepaTypa MHOrOKOMMOHEHTHOTO ra3a AormkHa ObITh BbILLE TEMMepaTypbl TOYKM POChI MO Bare 1 Bbille
TemnepaTypbl KOHOEHCALMW ra3a Ui ero KOMNOHEHTOB.

Mpu nsmepeHnn pacxoga n oobema cMecu yrineBoAOPOAHbIX ra3oB (Hanpumep, NPUPOAHbLINA NN HEPTAHOM
TOBApPHbIV ra3) AOMKHbI OTCYTCTBOBATh YCIOBUSA ANs 00pa3oBaHus rmapaTos.

8.2.4 3HaveHuns yncen Re JOMmKHbI HAXOAWTBLCS B AManasoHe, YCTAaHOBIEHHOM A1 COOTBETCTBYHOLLETO
Tuna PCI.

8.2.5 CkopocTb NOTOKa, TemnepaTypa 1 AaBneHne cpeabl A0MKHbI HAXOAUTLCA B Npeaenax, AonyCckaeMbIX
ansa npumensiemblx PCT, n B npegenax, obecnevmsaronx TpeboBaHmst K TOMHHOCTY BbINOMHEHUSA N3MEPEHUIA.

8.2.6 B cnyyae npumeHeHns MeToaoB p T-nepecyeTta u p TZ-nepecyeTa TemnepaTypa 1 JaBrneHne OgHOKOM-
MOHEHTHOrO rasa 1, 4OMOSTHUTENBHO 4S9 MHOTOKOMMOHEHTHOrO ra3a, KOHLEHTPALIMKN €r0 KOMMOHEHTOB HE AOMKHbI
BbIXOOUTb 3a AManasoHbl, yCTaHOBMEHHbIE A1 MPMMEHAEMbIX METOA0B pacyeTa Tenor3nyecKnx xapakrepuc-
TUK rasa (NnoTHOCTU rasa npu paboumnx ycrioBusix, aktopa n koapuumneHTa CKMMaemMoCcTh).

13



rOCT P 8.740—2011

9 CpeactBa UaMepeHUn, cpeacTtBa ob6paboTku pe3yrnbTaToB U3MEPEHUM,
BCrnomMmoraTtesibHble U [OOMNOJSIHUTENbHbIe YCTPOWUCTBA

9.1 TpeboBaHUs1 K COCTaBy CPeACTB U3MepPeHUN, CPeACTB OOpPaboTKM pe3ysnbTaToB U3MEPEHUN,
BCcnoMoraTtesibHbIX U [ONOJNIHUTENbHbIX YCTPOUCTB

9.1.1 B obwem cnyyae npu n3amepeHnsix MpUMeEHSItoT:

- OCHOBHble CU;

- cpeacTBa 06paboTku pe3ynsTaToB UMEPEHWIA;

- gononHutenbHble CU;

- BCMIOMOraTesbHble YCTPONCTBA;

- DOMOSHUTENbHbIE YCTPONCTBA.

CoctaB CW, cpepncts 06paboTku pe3ynbTaTtoB M3MEPEHUIA, BCMOMOraTeNbHbIX U JOMOSNHUTENBbHBIX YCTPOWCTB
BbIOMpatoT B 3aBMCMMOCTM OT MeToAa NepecyeTa 06bEMHOro pacxoga n obbema rasa npv paboymx yCcrnoBusx K
CTaHZapTHbIM YCIOBUSM, MPON3BOAUTENBHOCTM y3Mna N3MepeHuin, TpebyemMoro ypoBHS TOYHOCTU U3MEPEHWI U
HeobXxoaMMON CTEMEHM aBTOMATU3aLUN.

MpumedyaHue— B cnyyae ecnu 3HavyeHVe MakcMmarbHOrO OGBEMHOrO pacxoga rasa, NpuBedeHHOro K
CTaHAapTHLIM YCMOBUSIM, Ha yane uaMepeHui npe.eilwaet 10° M3/4, pekomenayeTcs:

- aybnupoBatk ocHoBHble CU 1 cpeacTtBa 06paboTku pesynstaTtoB M3MepeHuid. MNpu aTom Heobxoaumo obecneyn-
BaTb Hel'lpeprBHbII7I aHanua pesynbratoB I/I3MepeHI/II7I;

- npegycmMoTpeTb Hanuume atanoHHbIX CU ansa koHTpons MX ocHoBHbIX CU.

Mpwv HeoGXxoaMMOCTU Nepeaaqn NHPopPMaLMK C y3na U3MePEHNI AOIMKHbI ObITb AONOSNHUTENBHO NPEeayCMOT-
PEeHbI CPEeACTBA U KaHarbl Nepeaayn AaHHbIX.
9.1.2 CoctaB ocHoBHbIx C/ npuBeneH B Tabnuue 4.

Tabnuua 4
HeobxoammocTb npumeHeHuss CU ansa  metoga:
HaumeHosakme CU pTZ-nepecyeTa ansa rasa
T-nepecyeTa pT-nepecyeTta OIHOKOMMO- MHOFOKOMIIO- a-nepecyeta
HEeHTHOro HEeHTHOro
CW paBneHus — + + + 4)
CW TemnepaTyphl + + + + 4)
PCI + + + + +
XpomaTorpad — — — Hun2 5)
CW/ nnoTtHocTh npu paboymx
YCroBUSsIX — — — — +
CW nnoTHoCTM npu cTaH-
AapTHLIX YCMOBUSIX — — — n3) 6)

MpumeyaHune—«—» — CU He TpebyeTcs, «+» — Hannune CU obasaTtensHo.

1) Hannune CW Ha yane uamepeHuin Heobs3aTenbHO, ecnin AOoMNyCKaeTCsl NCNoNb3oBaTh pesynbTaThl aHanu-
30B XMMMWKO-aHanutuyeckmx rnabopartopuii, nony4eHHbIX B pesynstate otbopa npob Ha ysne usmepeHui, nnbo pe-
3ynbTaTbl aHaNM30B XMMUKO-aHanMTUYeckux nabopatopuin unm aBToMaTu3MpoBaHHbIX U3MEPEHUIA B MecTax, ycTa-
HOBMEHHbIX C MPYMEHEHNEM KyCTOBOro MeToda pasMeLLEeHNs aHanuTU4eckoro obopyaoBaHums.

2) CU He TpebyeTcs, ecnu cpeoit SBMSETCS NPUPOAHbIN a3, (hakTop CXUMAEMOCTU KOTOPOrO PacCUUTLIBAIOT
Mo MAOTHOCTM ra3a npu CTaHOAPTHbLIX YCIOBUSAX, ONPEAENIEHHON MUKHOMETPUYECKUM METOAOM UMM NYyTEM MPSAMbIX
N3MEPEHNI, N 3HAYEHNSIX Xz U Xy

3) CW He TpebyeTcs Npu HanMuumu xpomatorpada.

4) CU TpebyeTcs TOMbKO Npu HEOBXOAMMOCTY KOMMEHCALWM BIUSHWUS AABNEHUst U TeMnepaTypbl Ha nokasa-
Hust PCIT n/vnu nnoTtHomepa.

5) CW TpebyeTca, ecn NNOTHOCTL NPU CTAHAAPTHLIX YCNOBUSX PACCHMTLIBAIOT MO KOMMOHEHTHOMY COCTABY.

6) CW tpebyeTcs npu OTCYTCTBUM XpomaTorpada.
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B 3aB1CMMOCTU OT NPON3BOANTENBHOCTM Y3ra USMepeHUii B COCTaBe OCHOBHbIX CU npegycmatpumearoT ogunH
unun Heckonbko PCI (cM. npunoxeHune A).

Mpw Hannumm Heckonbkux PCI ux yctaHaenmeatoT Ha VT, 06beguHEHHBIX B KOIIEKTOPHYIO CUCTEMY.

Ha obbekTax, rae HegonycTMMO NpekpaLleHre nogaduv ra3a u npepbiBaHne U3MepeHni, cnegyer npegyc-
MOTpeTb pe3epBHbIN PCI, KOTOpbIV yCTaHaBNMBakOT Ha pe3epBHOM VT 1 ncnonb3yoT BO BpeMst peMOHTa pabouve-
ro T wnu noBepku (kanndposkn) padoumx PCI. Mpu onpeaenennmn uicna pesepBHbix T Heobxogumo yumTeiBaTh
yncno pabounx UT. PekomeHayeTcsa npegycmaTpuBaTth OAMH U ABa pe3epBHbIx UT.

Ha ob6bekTax, gonyckatoLwmnx BpeMeHHOe NpekpaLleHve nogaym rasa, 4ornyckaeTcs He npedycMaTpmBaTh
pesepBHbIn PCT.

B coctaBe 0cHOBHbIX CU MOXET ObITb MpeayCcMOTPeH KOHTPOMbHbIN PCI, KOTOPbIA NPUMEHSIOT B COOTBET-
cTBUM c TpeboBaHuaMmn 12.2.2.

KoHTponbHbin PCIT MOXeT ObITb YCTAHOBIMEH Kak CTaLMOHAPHO, Tak 1 BpeMEHHO. B crnyyae BpemeHHoM
yCTaHOBKM KOHTponbHoro PCIT Ha T npegycmaTtpmBaloT KaTyLLKy — BCTaBKy, BMECTO KOTOPOW YCTaHaBnMBatoT
KOHTponbHbIN PCI. MpuMeHsoT crnegytoLme BapuaHTbl YCTaHOBKU KOHTporbHoro PCI:

a) Ha paboyem T go nnm nocne paboyero PCr;

6) Ha kKoHTponbHom UT, nocnegoBaTensHoe coeanHeHne KoToporo ¢ pabounmn T obecneynsaroT ¢ nomo-
LLIbIO AOMONHUTENBHON TPYBOHOM 06BA3KN.

9.1.3 1nst o6paboTkM pe3ynbLTaToB U3MEPEHWUI MPUMEHSIFOT KOPPEKTOPbI, BbluncrimTenu unm VIBK.

Cpegactea 06paboTku pe3ynsTaTtoB N3MepPEHU AOMMKHbI B 3aBUCMMOCTU OT MPUMEHSAEMOro MeToaa nepecuye-
Ta npeobpa3oBbiBaTb BbIXOAHbLIE CUrHarblI OCHOBHbIX CY, aBTOMaTMYeCK/ onpeaensite 00beMHbIN pacxof u/nnm
0bbem rasa, npMBeaeHHbIN K CTaHAAPTHBIM YCITOBUSIM.

CpencTtBa 06paboTkM pe3ynbLTaToB M3MEPEHUIA AOMMKHbI 00ecnevrBaTh BO3MOXHOCTb NEPUOANYECKOro BBE-
OEHUSA N perncTpauum 3Ha4eHU yCIoBHO-NMOCTOSAHHbBIX BENTUYMH (Hanpumep, MNOTHOCTU rasa Npy CTaH4apPTHbIX
YCNOBUSX, KOMNOHEHTHOIO COCTaBa rasa, aTMOCEPHOro AaBIEeHNs, KOHCTaHT, MPUMEHSIEMbIX B3aMEH 3Ha4YeHUN
KOHTPONMpyeMbIx NapameTpoB, B criyyae otkasza Cnnp.).

9.1.4 B cocTtaB gononHuTenbHbix CUY MoryT BXoanThb:

- CV nepenaga AaBneHus Anst OLEHKN TEXHUYECKOTO COCTOSIHMA TYPOUHHBIX U poTaumoHHbix PCT, YOI, YT
N CTpyeBbINpAMUTENEN;

- C/ nepenapa faBneHnst Ans namepeHns pasHocTu AasnexHun rasa B PCIT n B MecTe yCTaHOBKM YyBCTBU-
TEMNbHOro 3fIeMeHTa NNoTHOMEPa;

- C/ TemnepaTypbl TOYKM pOChl N0 BOAE, a ANS YrNeBo40POACOAEPKALLMX CMECEN ra30B — TeMnepaTyphl
TOYEK POChI MO BOAE U YrIeBOAOPOAAM B Cllyvae HEOOXOAUMOCTU KOHTPOJSISi 3a OTCYTCTBUEM BbINageHNst KOHOEH-
cataB UT;

- CV paBneHus 1 TemMnepaTypbl Ans KOHTPOIS PEXMMOB TEXHOJOMMYECKUX MPOLIECCOB U YCIOBWIA NpoBeae-
HUSA U3SMEPEHUNA.

9.1.5 CocTtaB npuMeHsieMbIx BCroMoraTenbHbIX YCTPOWCTB onpeaensieTca TpeboBaHMsMN K CEPBUCY, KOM-
MYHUKaLMSM, HAOEXHOCTU 1 6e3onacHocTu npu akcnnyataumm PCIT n moxeT BkntovaTh B cebsi, Hanpumep:

- YCTPOMCTBa NOBTOPHOW MHAMKALMW, NeYvaTy;

- Bnoku NuTaHns 1 Gapbepbl NCKPOBGE30NacHOCTY;

- NINHUM CBSI3W, Npeobpa3soBaTeny MHTEPEENCOB U MEXCETEBLIE afanTepbl;

- YCTPOMCTBa NamMATH.

9.1.6 NepeyeHb JONOMHUTENbHBLIX YCTPONCTB 1 HEOOXOAMMOCTb MX MPUMEHEHMS NPUBEAEHbI B Tabnuue 5.

Tabnuuya 5

HeobxogumocTtb npumeHenust gns tunoe PCI
HavmeHoBaHue O0MNonHUTENb-

HOro ycTpouncTBa

TypOuWHHbIN PoTaumnoHHbIv Buxpeson

yor Obsi3aTeneH ObsizaTeneH PekomeHnayetca ons
3arpsi3HeHHbIX ra3oB

CTpyeBbInpssMUTenb Un Obsn3aTteneH B crnyyasix, yc- He TpebyeTcs ObsizaTeneH B cny-
Ynn TaHOBIEHHbIX U3rOoTOBUTENEM Yyasix, YCTaHOBMNEHHbIX
PCIr narotoutenem PCI
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OKoHYaHue mabnuus! 5

HanmeHoBaHvWe gononHUTenb-
HOro yCTpOVICTBa

HeobxogumocTb npuMeHeHna On4a Tunos

PCIr

TypOuWHHbBIN

PoTaunoHHbIn

Buxpeson

Bbannac

Obsi3aTeneH Ha ysnax us-
MepeHun ¢ ogHum UT, rge He-
OOMyCTMMO NpepbiBaHMe noaa-
4K rasa vepes y3en u3mMepeHui

Obsi3aTeneH Ha ysnax
namepeHun ¢ ogHum WUT,
roe HegomnycTuMo npepbi-
BaHMe nojayun rasa vepes
y3en u3amMepeHun, unu npu
pnaBneHuun rasa Oonee
1,6 MMNa

Obsa3aTeneH Ha y3-
nax U3MepeHun ¢ og-
HuMm UT, rge HegonycTu-
MO MnpepbiBaHMe noaa-
uM rasa yepes y3en us-

MepeHui

[MepenyckHon kaHan Ha
n3onupyroLen 3anopHon ap-
maType oo PCI

OGsazateneH npu pAaene-
HuUK rasa donee 1,6 MlMa

O6szaTteneH npu Aas-
neHun rasa 6onee 1,2 Mla

PekomeHayeTtcs npu
naBneHuun rasa 6onee

1,6 MMa

Lymornywmtens

PekomeHayeTcsa npu ycTa-
HoBke PCI” nocne perynaTopoB
AaBneHus, pabortawwmx Ha
KPUTUYECKUX pexmnmax tedve-
HUSA rasa

He obsizateneH

PekomeHayeTtcs npu
yctaHoBke PCI nocne
perynsiTopoB AaBMneHus,
paboTatoLwmnx Ha KpUTKU-
YECKMX pexnmmax Teye-

HUA rasa

Hemncep nynbcauun

ObGsizaTeneH nNpy ypoBHe Nynbcauui pacxoda, NpesbillatollemM npeaensi,

YCTaHOBJIEHHbIE U3roTOBUTENEM

M3

Ob6s3arteneH npu otbope Npob rasa Ha ysne U3MepeHui

9.2 TpeboBaHUSA K OCHOBHbLIM CpeACcTBaM M3MepeHUr U cpeacTBaM o6paboTKM pe3ynLTaToB U3-

MepeHun

9.2.1 O6wme TpeboBaHUSA

9.2.1.1 OTHOCUTENBHBIE pacLUMPEHHbIE HEOMPEOENEHHOCTU (Mpu KO3 hULIMEHTE OXBaTa 2) USMEPEHUIN OOBEM-
HOro pacxofa n obbema rasa npu paboumnx ycrnoBmsx 1 npoueaypbl X NPUBEAEHUSA K CTAHAAPTHBIM YCIOBUSM B
3aBUCUMOCTM OT YPOBHSA TOYHOCTU U3MEPEHMNI HE JOIMKHbI MPEBbLILIATEL 3HAYEHNIA, NPUBEOEHHbIX B Tabnuue 6.

Tabnwuuya 6

HanmeHoBaHune
npoueaypbl

TOYHOCTU U3MEpPEeHNi

OTHOCUTEnNbHas pacwnpeHHaa HeonpeaeneHHoCTb, %, ans YPOBHA

B

NamepeHne o6beMHOro pac-
xoaa u obbema rasa npu pabo-
YMX YCrIOBUAX

0,5

0,75

1,0

1,5 (2,0)

2,5

MpuBegeHne 06GbEMHOrO
pacxofa v obbema rasa npu pa-
GOYMX YCMOBUSIX K CTAHAAPTHLIM
YCroBuaM

0,5

0,65

1,0

2,0 (1,5)

3,0

MpnmevyaHune —[nga YPOBHA TOYHOCTU namepeHun I [onycKkaeTcAa ncnonb3oBatb 3HAYEHUA, 3aKNOYEeHHbIe
B CKOOKax, npu 3TOM ecnun aonyckaemasa OTHOCUTEsNbHada paclunpeHHada HeonpeaeneHHOCTb M3MepeHni 06bEMHOrO
pacxoda u obbema rasa npu pa60‘~IVIX yCnoBUAX paBHa 2 %, 10 aonyckaemMmasa OTHOCUTEsNbHaa paclumpeHHasa Heonpe-
OEeneHHOCTb npouenypbl npuBeneHus 06beMHOro pacxona un obbema rasa npu pa60l-||/|x yCnoBuAX K CTaHOapPTHbIM

nomkHa 6bite 1,5 %.
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9.2.1.2 inanasoHbl nsmepeHun npumeHsemoix C/ 4omkHbI nepekpbiBaTh AnanasoH N3MEeHEHUS 3HaYeHUI
n3MepsiemMoro napameTpa noToka n cpeap.

MpwumeyaHwne— Ecnm npumeHeHne ogHoro CU He obecrneunBaeT oxBaTt AnanasoHa 3Ha4YeHUin 3MepsieMoro
napameTpa unm He obecneymBaeT HeOOXOAMMYIO TOYHOCTb BO BCEM AManasoHe U3MepeHui, To AomnyckaeTcs UCMonb3o-
BaHWe Heckonbkux CU.

B cnyyae npumeHeHuns CU, norpeLlHOCTb KOTOPbIX HOPMUPOBAaHA Kak NpvBedeHHas, PEKOMeHOyeTCs, YTo-
Obl MaKCMarnbHOE 3HaYeHNe N3MePAEMOro napameTpa 6bIno kak MoxXHO brivke k 90 % BepxHero npegena nsme-
peHuii cooTBeTcTBYytoLwero CU.

9.2.1.3 OcHoBHble CU OMmKHbI UMETb YHUMLMPOBAHHbIN aHANOroBbIN U/ LMPOBON BEIXOAHON CUrHASbI.

PekomeHayetcs BbibrpaTtb 0CHOBHble CU ¢ LMdpoBbIM BbIXOOHBIM curHanom. [pm Beibope ocHoBHbIX CU €
aHanoroBbIM BbIXO4HbLIM CUTHaNoOM cnegyeT otaasaTth npegnoyvteHme CY ¢ BbIXOAHBIM CUrHaroM CUibl MOCTOSAH-
Horo Toka oT 4 0o 20 MA.

9.2.1.4 OTHOCUTENbHbIE pacLUMPEeHHbIe HeonpeaeneHHOCTH (Mpu KoaduLMEHTe oxBaTa 2) USMEPEHUN 1
pacyeTa BENuYMH, NpUMeHsIeMbIX 415 NpUBeAeHNS 06 beMHOr0 pacxofa n obbema rasa npu paboumnx ycrioBUsix Kk
CTaHAapTHbIM YCMOBUSIM, B 3aBUCMMOCTM OT YPOBHSA TOYHOCTU U3MEPEHUI HE OOIMKHbI MPEBbILATh 3HAYEHNUN,
npuBeaeHHbIX B Tabnvue 7.

Tabnuua 7
OTHOCUTEnNbHas pacwunpeHHaa HeonpeaeneHHoCTb, %, Ona ypoBHA
HanmeHoBaHue onpeaense- TOYHOCTU MamepeHvM
MOW BENUYUHBI
A B B r a
TepmognHammnveckasi Temne-
paTypa rasa 0,20 0,25 0,30 0,6 (0,50) 0,75
AGcorntoTHoe faBneHue rasa 0,30 0,45 0,85 1,7 (1,2) 2,0
MnoTHocTb rasa npu paboumx
YCIoBUSX 0,35 0,50* 0,75 1,5 (1,0) 2,5
[MNoTHOCTbL rasa npu cTax-
OapTHbIX YCNOBUAX 0,35* 0,40* 0,60~ 1,2 (1,0)* 1,5
KoadhdunumeHT cxxmmaemoc- 0,30 0,40 0,40 0,75 (0,5) 1,0
™

* Tonbko ANA MeToAa p-nepecyeTa.

MpumedyaHue— [N ypoBHS TOYHOCTU U3MEPEHUI [T 3HAYEHNS, 3aKNOYEHHbIE B CKOOKaX, MPUMEHSIOT,
ecrnun gonyckaemas oTHOCUTErNbHasa pacluMpeHHas HeonpeaeneHHoCTb NpuBeaeHns ob6beMHoro pacxoda v oobe-
Ma rasa npv paboudmx ycrnoBusxX K CTaHgapTHbIM ycroBuam pasHa 1,5 % (cm. Tabnuuy 6).

9.2.1.5 OTHOCUTENBHAs NOrPELLHOCTb BbIMUCIIEHU 0O BEMHOTO pacxoia 1 06bemMa rasa npu CTaH4APTHbIX
YCOBWSIX, BbINOMHAEMbIX cpeacTBamu 06paboTkuM, No 3agaHHbIM MapaMeTpaM ra3a uh 06beMHOMY pacxofy rasa
npu paboumx ycrioBusix, 00yCcrnoBrneHHasi anropuTMOM BbIYMCIIEHWIA U €r0 MPOrpaMMHON peanusaumen, He 4oIKHa
npesbiwatb + 0,05 %.

9.2.2 CpeactBa U3MepeHn 06bLEMHOro pacxofa U o6bemMa rasa U X MOHTaXx

9.2.2.1 PCI" pormkeH MMeTb YaCTOTHO-MMIMYSbCHbIV BbIXO C YaCTOTON MMMYNbCOB, MPOMNOPLIMOHANBHOM 13-
MepSieMOMY pacxoAy, ¥ YACIIOM MMMYIbCOB, NPONOPLMOHanbHbIM 06beMy rasa npy paboumnx ycroBusix.

PCI” MOXeT MMeTb CTaHOaPTHbIV TOKOBbIN BLIXOAHOW CUIHAr, NPONopLMOHarbHbIA pacxoay, MCnonb3yemblii
B aBTOMaTU3MPOBaHHbLIX CUCTEMAX ypaBIeHUs.

Mpu BbIbOpe PCI cneayeT yuntbiBaTh, YTO XapaKTEPUCTUKM BXOAHbIX/BbIXOAHbIX curHanos PCI™ n cpeactea
06paboTKM pe3ynbLTaToB M3MEPEHUIA AOMKHBI 06ecnevmMBaTh BO3MOXHOCTb MX COBMECTHOIO NpUMeHeHust. Ecnv He
yOaeTcs yCTaHOBUTb BO3MOXHOCTbL COBMECTHOro npumeHenust PCIT n cpefctea 06paboTky pesynsTaToB n3mepe-
HWIA, TO crnegyeT cornacoBatb npumeHeHne gaHHoro PCIT ¢ narotoButenem cpegcrtea obpaboTkm pesynbsraToB
N3MepPEHUI.
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9.2.2.2 Bce BHyTpeHHMe Yactu PCI, umetoLLme KOHTaKT C ra3oM, JOMMKHbI ObITb M3roTOBMEHLI U3 MaTepuana,
XUMUYECKN HEWTPArbHOTO K ra3y 1 ero KOMMOHEHTaM.

KoHcTpykuus PCT, a Takke NpuMeHsieMble NMpY MOHTaxe dpraHLbl, 60MTbI, rarku, LWNUIBLKK, YNIIOTHUTENbHbIE
NpPOKNagkv AOIMKHbI ObITb paccyMTaHbl HA MakcMmarbHOe JaBreHre u TeMnepaTypy rasa.

Bce HapyxHble yacTu PCI, npyMeHseMoro Ha OTKPbITOM BO3AYXE, OOMKHbI ObITb N3rOTOBMEHbI N3 KOPPO3U-
OHHO-CTOMKOro Matepuasna uiv UMeTb NOKPbITUE, CTOMKOE K aTMOCHEPHbIM BO3AENCTBUSM.

9.2.2.31Mpwu Bbibope Tvna PCI 1 ero xapakTepucTuk y4nTbiBatoT:

- QuanasoH 3MeHeHns pacxoga rasa;

- PEXMM NMoTOKa ra3a (NpepbIBUCTLIN, MEPEMEHHbIN, NYNbCUPYIOLLMIA) U HANNYNE NI OTCYTCTBME B MOTOKE
rasa akyCTU4eckmx konebanui;

- AMana3oH U3MEHEHVS OaBIeHNs 1 TemnepaTypsbl rasa;

- CTabunbHOCTb COCTaBa rasa;

- HanM4Me MexaHN4YeCcKnX NpMMecen UM KOHAeHcaTa B MOTOKe ra3a;

- BHYTpeHHun gnameTp UT,;

- Hannune MC, cosgaroLmx 3aKpyTKy NOTOKa;

- cobntofeHne yCTaHOBIIEHHBIX HOPM TOYHOCTU U3MEPEHUIA.

PekomeHayemble obnactu npumeHenns PCIT n npoueaypa Boibopa Tunopasmepa PCIT nprBeneHb! B npuIio-
XeHunn A.

Mpu BIGOpe PCI™ cnegyeT yuntbiBaTb BO3MOXHOE MECTO €r0 YCTAHOBKU U CTEMEHb BIUSHUS BHELUHMX
aTMocepHbIX BO3AENCTBUMN.

9.2.2.4 MoHTax PCI” BbIMONMHAT B COOTBETCTBUM C TPEOOBAHNSIMM €r0 3KCITyaTaLMOHHOM AOKYMEHTaLUN.

MecTo yctaHoBkm PCI™ Ha TpybGonpoBoae BbiGMpatoT C y4ETOM HEODXOAMMOCTH 06ecneyeHns ero 3amTbl
OT YAapOB, MEXaHWNYECKMX BO3OENCTBUIA, MPON3BOLACTBEHHON BUOPALMN N BHELLHMX MarHUTHbLIX MOSEN.

Banpeluaetca pacnonarate PCIT BONM3n HarpeBaTenbHbIX NPUBOPOoB, a Takke B MeCTax BO3MOXHOIO CKOM-
neHns BoAp!.

PCI™ He pekomMeHayeTcs yCcTaHaBnMBaTh B HUXKHEW YacTu TpyOonpoBoaa, rae BO3MOXKHO CKOMMEHNE KOHOEH-
cara.

PCTI yctaHaBn1BaloT Ha CBOE MECTO MOCIe 3aBEPLUEHUS TMAPaBIINYECKUX UCTbITAHWI 1 ONPECCOBKM TpyOo-
npoBoAa (Ha BpemMsi NpoBeAeHWS ’MAPaBNYECKUX UCTbITAHWIA 1 orpeccoBku Ha mecTo PCIT cneagyeT yctaHOBUTb
BPEMEHHY0 BCTaBky). Nepea yctaHoBkon PCIT Ha mecTo Tpyb6onpoBoa A0MmKEH ObiTb BbICYLLEH U OYMLLEH.

Mpu ycTaHoBke n akcnnyataummn PCIT He omkeH NoaBepratbCs MeXaHUYeCKM BO3OENCTBUAM, KOTOpPbIe
MOTYT MPUBECTU K N3rmbatoLLM 1 KpyTALLUM HanpshkeHnsiM B Mectax coeanHennst PCIT ¢ Tpy6onpoBoaom, npe-
BbILLIAKOLME JOMYCKaeMble 3HaYEHUS], yCTaHOBIEHHbIE N3rOTOBUTENEM.

K uncny mep, CHUXKaLWmX 3TU HaNpPsXKeHUsl, OTHOCSTCS, B YACTHOCTU:

- obecneveHne coocHoctn yyacTtkoB T, npuneratowmx k PCI, ¢ ocbto PCT;

- ckIntoYeHne npornba TpybonpoBoaa NyTem COOTBETCTBYIOLLENO pa3MeLLEHMS YCTPONCTB, MoaaepXKuBato-
Lwmx TpybonpoBog;

- obecneyveHre BO3MOXHOCTU KOMMEHCaLMM ANVH TPYOONpOBOAOB NPV NPOBEAEHWN EMOHTaXa 1 YCTaHOB-
kn PCT;

- obecneyeHvie KOMMNeHcaummn TeNoBbIX AeopmaLii, Bbi3bIBaKOLLMX M3MEHEHUE ANVH TPyHOonpoBoaoB 1
NOSIBNEHNE MEXaHNYECKNX HAMPSXKEHNI B HUX.

M pnmevyaHne — |_|pl/1 obecneyeHumn KOMneHcaunn N3MEHEHNN ONVH prGOHpOBOAOB CTPEMATCA NOJTHOCTbIO
Mcnonb3oBaTb KOMMNEHCUPYHOLLYHO CMOCOBHOCTb cCammux pr60|‘IpOBO/J,OB. Kor,u,a yKa3aHHOI7I CrnocobHoCTH HeOoCTaTo4vHo,

yCTaHaBNMBalOT JOMOMHUTENbHbIE KOMMEHCUPYIOLLME areMeHTbl (M-06pasHble y4acTkum TpyBonpoBOAOB, MMOKME LWaHmm,
canbHUKKU, CUNbMOHBI 1 Ap.);

- obecneyeHune B mectax coeanHenns PCI™ n TpybonpoBoaa napannensHOCTH hriaHueB 1 COOCHOCTM NX
KpenexHbIX OTBEPCTUN.

He gonyckaeTcsa npoBeaeHue cBapoyHbIx paboT Ha Tpybonposoae B6nu3n hnaHues PCIT nocne ero ycTa-
HOBKM Ha UT.

Mpwu moHTaxe PCI™ Ha Tpy6onpoBoae KOHTPONMPYIOT MPaBWbHOCTb €ro OpMEHTaLMM Ha COOTBETCTBUE Ha-
npaBneHnto NoToka rasa B Tpybonposoae.

[ns ynnoTHeHns cnaHueBbIX COeAVHEHWI crnegyeT NPUMEHSTb YNNOTHUTENbHbIE MPOKNaAK/ C POBHbIMU
6e3 «baxpombl» KpasgMu Mo BHYTPEHHEMY M HAPYXXHOMY KOHTypaM. YCTaHOBKY yNOTHUTENbHbIX MPOKIagokK Crie-
AyeT NpOoM3BOANTb TakMM 06pa3oM, YTOObI OHM He BbICTYNanu BO BHYTPEHHIOK NOMocTb Tpybonposoaa.
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9.2.2.5 NMpu npuMmeHeHnn TypObuHHbIX 1 BUXpeBbix PCI™ pekomeHayeTcs cobnogaTh criegytoLlmne Mepbl no
CHWKEHMIO BNUSIHWS HA MX MOKa3aHWs Nynbcauuii pacxoda v AaBneHus rasa:

- obecneunBatoT yCTONUMBYHO paboTy perynsaTopoB AABEHWS MPU UX HANUYMK Ha Y3Ie N3MEPEHUIA;

- perynatopbl AaBneHus 6e3 WyMornyLwmnTens, paboTarolime Ha KpUTUYECKOM pexume, pasmeLlaroT noc-
ne PCr;

- He ycTaHaBnmBatoT Ha T nocnegoBaTtenbHO TYpOUHHbIN nnm Buxpeson PCI™ ¢ poTauMOHHBIMUM UMW NOpPLLU-
HEBbIMW YCTPONCTBaMU;

- MpVY ypOBHE Nynbcauui pacxoaa, NpeBbIaroLemM npegernbl, ycTaHoBneHHble narotosutenem PCI, vc-
nonb3yoT AeMndep nyrbcaunii.

Ecnu 3HaueHune paboyero (M36bITOMHOr0) faBneHus B TpybonpoBoae npesbiwaeT 0,05 MIMa, anga sawuTbl
poTaumoHHbIX PCIT 0T AnHamMmnyeckmx Harpy3ok, CBSI3aHHbIX C PE3KUMUN U3MEHEHMSIMI pacxoda ra3a u pabodero
OaBIEHNS, PEKOMEHAYETCS YCTaHOBKa NPeAOXpaHNTENbHOM Wanbbl. MpegoxpaHnMTenbHy Wanby ycTaHaBnmMBa-
0T HenocpeacTBeHHO Ha Bbixoge PCIT mexay oTBeTHbIM driaHuem TpybonpoBoaa 1 BbIxoAHbIM donaHuem PCI n
OBYMS YMITOTHUTENBHBIMW MPOKagkamMmu. FeomeTpruyeckne pasmepbl NpegoxXpaHnTeNbHbIX Wanb ycTaHaBnmMBaeTt
narotosutenb PCI™ B 3aBUCMMOCTM OT €ro YCITIOBHOMO NPOXoAa.

9.2.2.6 TypbuHHble 1 Buxpeble PCI” pacrnonaratoT nocrne NpsiMONTIMHEHOTO LIMIMHAPUYEecKoro ydacTtka UT,
MMELOLLIETO KPYTrioe BHYTPEHHEE ceyeHmne, AnvHa KOTOPOro AOMKHa BbiTb HE MeHee YyCTaHOBMNEHHON N3roToBUTe-
nem.

Mpwn Hanuumm nocne TypbuHHoro unmn euxpesoro PCI Tuna MC, koTopbIi He AoMyCckaeTcs yCTaHaBNMBaThb
HenocpeacTBeHHo nocne PCI, obecrneunBatoT NPAMONMHERHbIV LUMnHapuyeckin ydactok AT mexay PCIT n atnm
MC, anvHa KoToporo A0ImKHa ObITb HE MEHEE YCTAHOBMEHHOW N3rOTOBUTENEM.

MpsamonuHenHbie unnuHapudeckme yyactkn UT go nnocne potauuoHHoro PCIT He TpebytoTcs, ecnu nsme-
peHne AaBneHus n/unm TemnepaTypbl OCYLLIECTBMASETCS B €ro Kopnyce.

MpwumeuyaHune— PotaunoHHsle PCIT pekoMmeHayeTcsa pacrnonarate nocne npsMonMHERHOro LMMUHAPUYECKOrO
yyactka T gnuHoi He meHee 2DN, ecnu faBnexve rasa 6onee 0,7 Mla [10] unu nsmepennsa gaesnexHus n/vnu temne-
patypbl ocyulecTBnstoTcs nepes PCIT BHe ero kopnyca.

Mocne potauunoHHoro PCIT pekoMeHAyeTcs ycTaHaBnmBaTb MPAMONUHENHbIA LUMnuHapuyeckuin yyactok AT anu-
Hol He meHee 2DN, ecnu paBneHve rasa 6onee 0,7 MIMa [10] n uamMepeHns faBneHust U/vnu TeMmnepartypbl OCyLLEeCTBNSA-
totcs nocne PCI™ BHe ero kopryca.

MpsiMonuHenHble uunuHapudeckue yyactkm AT moryT ObITb NpeayCcMOTPEHbI 3aBOA0OM — U3rOTOBUTENEM
PCT, Torga ux nn6o BbinonHstoT B kopnyce PCI™ B BMAe BXOAHOMO M BbIXOAHOIO NaTpyobKoB, NMnbo NocTaBnsoT B
komnnekTe ¢ PCI B Buge otaenbHbix cekumin AT.

9.2.2.7 PCI" moHTuMpytoT Ha AT ¢ ydeToM TpeboBaHMIA M3rOTOBUTESS K €r0 NMOSOXKEHWIO OTHOCUTENBHO ropu-
30HTa (BEPTUKAIbHO, FOPM30OHTarbHO MW HAKITOHHO) C COBMAEHMEM A0MYCKOB K YTNOBbIM OTKITOHEHWUSIM OCY €70
KOpryca OT roOpM30HTanu 1 BepTUKanu.

MpnmevyaHune —Ona YMEHbLLUEHNA 3acopeHna U3MEepPUTESbHbIX KaMmep pOoTaulOHHbIEe PCIr pekomMmeHayeTca
yCTaHaBMBaTb Ha BEPTUKallbHOM y4acTke pr60I'IpOBO,D,a C NOTOKOM, HanpaslieHHbIM CBEPXY BHU3.

9.2.2.8 CpegHuie BHyTpeHHWe gunameTpbl cevennin UT (cm. 9.5.4) no n nocne PCI, HenocpeacTBeHHO Npu-
MbIKaIOLLMX K HEMY, AOIMKHbI HAXOAWUTBLCS B AONyCKaeMbixX Npeaenax, ycTaHoBneHHbIX narotosutenem PCT.

BenuunHa yctyna B mecTe coeauHernst PCIT ¢ T He gomkHa npeBbIlLaTh:

- €CINN CPEeAHUI BHYTPEHHWUI AnameTp cedeHuns T B MmecTe ero coeanHeruns ¢ PCIT He MeHee ero yCrnoBHOro
npoxofa

0,75(Dyyex — DN); (9.1)

- eCNnv cpeaHuin BHYTPeHHU guameTp ceveHnst T B MmecTe ero coeamnHeHust ¢ PCIT meHee ero ycroBHoro
npoxofa

0,75(Dyyi — DN), (9.2)

rAe Diax » Dinin — MakCMManbHbIn M MUHUMArbHbBIN  JOMYCKaeMble BHYTPEHHWE OuaMeTpbl MPAMONTMHENHOrO
yyacTka T anga koHkpeTHoro Tunopasmepa PCIT, ycTaHaBnMBaeMbIn €ro U3rotToBUTENEM, MM;
DN — ycnosHbin npoxog PCI, mm.
Yenosusi (9.1) 1 (9.2) BbINONHSIOT, €CNY M3rOTOBUTENEM HE YCTaHOBMEHbI TPeboBaHMs K yCTynam B MecTax
coegnHenns PCI™ n cekumn UT, HenocpeacTBEHHO NPUMbIKAIOLLMX K HEMY.
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9.2.2.9 MoHTax Npor3BOAAT TaKuM 06pa3oM, YTOObI MCKIIOUNTL MOBPEXAEHME U COABMMBAHNE 3NEKTPUYEC-
Kux kabenein. [pn 3ToOM CUMrHanbHble kKabeny 3almLaoT OT BIMSHUS SNIEKTPUYECKMX MOMEX, a CUINOBbIE Kabernu
NPOoKagpiBalT Ha JOCTAaTOMHOM yAaneHnn OT CUrHambHbIX.

9.2.3 CpeacTBa U3MepeHU JaBrieHUs U UX MOHTax

9.2.3.1 AGCOMOTHOE AaBneHne rasa nmbo N3MepsT HEMOCPEACTBEHHO C NomoLbio CK abcontoTHoro fae-
neHwus, MMbo onpeaensoT NyTeM CYMMUPOBaHNS U3MEPEHHbBIX 3HaYEHWIN N3ObITOYHOTO M aTMOCEEPHOTO AaBne-
HUS.

MpnmevyaHuns

1 OBbl4HO BMECTO M3MEPEHHOro aTMOCHEPHOro [AaBMNeHUs K M3MEPEHHOMY W3ObITOYHOMY [AaBreHuo npubas-
NS0T MPUHATOE YCMOBHO-NMOCTOSHHBIM 3Ha4YeHNe aTMOCEpPHOro AaBreHUs.

HeobxoanMo yunTbiBaTh, YTO MPWU MarnbiX 3Ha4YEHNAX M3OLITOYHOrO AaBneHus Bo3pacTaeT BKNaz HeonpeaeneHHo-
CTU M3MepeHnst aTMOCEEPHOTO AaBlIEHNS B CyMMapHy CTaHO4ApPTHYK HeonpeaeneHHOCTb onpeaenieHns abcontoTHoro
[aBneHnsi, YTO NPUBOAMUT K HEOOXOAMMOCTM YacTOW KOPPEKTUPOBKM MPUHATOrO YCIOBHO-MOCTOAHHOIO 3Ha4YeHUst aTMoc-
hepHoro aaBneHus.

2 MpumenaTs CU abcontoTHOro AaBneHust unm onpenensats abconoTHoe AaBneHve no pesynsrtataMm U3MepeHun
B peanbHoM Mmaclitabe BpeMeHN M30bITOYHOrO U aTMOCKEPHOrO AaBMNEHUS PEKOMEHAYETCH B CryyYae HapyLleHus cre-
[OyHOLLEro yCroBust:

Pamax = Pamin _ ¢ 061, 93)

Prmin

A€ Pymax: Pamin — Hanbornbllee U HaMMeHbllee aTtMocdepHoe faBneHve B yCnoBUAX aKkcnnyatauun ysna N3MepeHnit;
Pmin — MUHUManbHoE abcontoTHOe OaBreHue rasa B YCnoBudAx akcnnyatauun ysna N3MepeHnii;

U;, — OTHOCUTEelbHaA paclnpeHHaa HeonpeaeneHHOCTb U3MepeHus abcontoTHOro AaBneHus, YKa3aHHasaA B Tabnu-
ue 7 gns COOTBETCTBYHOLLEro YPOBHA TOYHOCTU N3MEPEHNIA.

AbcontoTHoe, n3bbIToYHOE M aTMOocepHoe AaBneHus rasa usamepsioT ¢ nomoLubo M noboro npuHumna
[EeNCTBUSI.

PekomeHnayetcs BeibupaTth MM, y KOTOpbIX CTabunbHOCTL NokasaHui He xyxe 0,1 % 3a rog.

I akcnnyaTupytoT B AuanasoHe padbounx gaBneHuin, Npy KoTopbix cobritogaetcsa TpeboBaHue Tabnuubl 7 K
3HaYeHMAM J0MNyCKaeMow OTHOCUTENBLHOW pacLUMPEHHO HEONPEAENEHHOCTN U3MEPEHUIA AABIEHNS A1 COOTBET-
CTBYIOLLENO YPOBHSA TOMHOCTU U3MEPEHWN.

Mpw akcnnyaTtaumu MO HeobXxoaAMMO y4nTEIBaTh, YTO AaHHble CU 4yBCTBUTENBHBI K TEMMEPATYPE OKPYXKato-
wen cpeapbl.

B uensax MmHuMmnsauum BNnsiHAS TeMnepaTypbl OKpY>KatoLLEen cpeabl Ha pe3ynbraTtbl UBMepPEHUs AaBNeHNUst
MO pekoMeHOyeTcs yCcTaHaBNMBaTh B MOMELLLEHUN UK B yTENNIEHHOM oborpeBaeMoM LuKady ¢ TemnepaTypon
(20£10) °C.

9.2.3.2B kayecTBe 3anopHow apmaTtypbl Ha COEQUHUTENbHBLIX TPYOKax MPUMEHSIOT Uronb4aTbie KnanaHbl
(BEHTWMN) UNW LLIAPOBbIE KPaHBb.

Mpu moHTaxe N[ pekomeHayeTcst NPUMEHEHNE ABYXBEHTUIbHbIX ONOKOB, KOTOpble obecneynBatoT noa-
kntodeHwue M k coegmHnUTENbHBIM TPyOKam, BrIoKMPOBKY 1 cOpOC AaBNeHUs: B COeQUHUTENbHbIX TPybkax, noaco-
enuHeHne atanoHHbIx CU ansa koHTponst MX M.

9.2.3.3 MecTo oTBEpCTUS AN 0TOOpa AaBneHus Npu NpuMeHeHnn TypouHHoro PCI™ gormkHo 6bITk pacnono-
)KEHO B HEMOCPEOCTBEHHON 6nNn3ocTn oT KpbinbdaTkn B kopnyce PCI. Ecnu koHcTpyKumsa TypbuHHoro PCI™ He
npegycmaTpuBaeT OTBEpPCTUSA AN 0TOopa AaBMneHNs 1 B SKCMyaTaLMOHHOM JOKYMEHTAaLMM OTCYTCTBYET MHop-
MaLMs O MECTe ero pacnosioXeHusl, To AONyCKaeTcs MPOBOAMTL OTOOP AaBEHMS HA NTPAMOSNTMHENHOM yyacTke T
nepen PCI Ha paccTosiHum He 6onee 3DN 1 He meHee 1DN oT BxoaHoro cpnaHua PCT.

OT60p AaBneHus raza NPOBOASAT B Kopnyce poTaumoHHoro PCI,  ecnu aTo NpeayCMOTPEHO ero KOHCTPYK-
ument. onyckaeTca MecTo oTbopa AaBneHus pacnonarate Ha NpsiMonMHeiHoMm yyacTke T, HenocpeacTBEHHO
npumbikatoiem k PCI, oo nnm nocne Hero Ha pacctosiHum ot 1DN go 3DN ot ero kopnyca.

OT60p AaBneHus rasa NpoBoadAT B kopryce Buxpesoro PCI, ecnu aTo NpegycMOTPEHO ero KOHCTPYKLIMEN.
[HonyckaeTca mecto oTbopa faBneHns pacnonaratb Ha NpsiMonuHenHom yvacTke UT Ha paccTosiHim He Bornee
5DN BbILLE UK HXKE MO NOTOKY OT 06TEKAEMOrO TeNa, ECNN MHOE HE OrOBOPEHO B 3KCMITyaTaLMOHHON JOKYMEHTa-
umnn Ha PCI KOHKpeTHoro Tuna.

Ecnu mecTo oTGopa pacnonoxeHo Ha NpsSIMoONMHeHoM y4qacTtke UT, To Hezasmcumo oT Tuna PCIT Heobxoau-
Mo cobritogeHne cneayowmx TpeboBaHuin:

- Mexay Todkon otoopa n PCIT gormkHel otcyTcTBoBaTh MC;
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- paccTosiHMe OT ToukM oTbopa AaBnexus go onuwkanwero MC gomkHo 6biTb He MeHee 1,5DN;;

- MECTO pacrnosioXXeHus 0TBepPCTUS anga otbopa gaBneHus oTHocutensHo PCIT 1 paccTosiHue [0 Hero npu
noeepke (kanndposke) PCI™ 1 B yCnoBusx ero skcniyatauumn OIMKHbI ObITb MOEHTUYHBIMUA.

B ropr3oHTanbHbIX 1 HAaKIMOHHbLIX TPYOONPOBOAaX OTBEPCTUS A1S 0TOOpa AaBIEHNS pa3MeLLatoT B BEPXHEN
yacTt T nnm PCI” ¢ OTKNOHEHNEM OT BEPTMKArIbHOM MITOCKOCTU, NPOXOASLLEN Yepes oCb TPyObI, He bonee 45° —
0151 BNaXKHbIX ra3oB 1 He 6onee 90° — ansi Cyxmx rasos.

OtBepcTre ans otbopa gaBneHus B BepTUMKaIbHbIX TpybonpoBoaax AOSMKHO ObITb pacrnofioXeHo paaun-
arnbHo.

9.2.3.4 [laBneHne oToMparoT Yepes LUNMHOPNYECKOe OTBEPCTME Unm na3. Kpomku oTBEPCTUIA 1 Ma30B He
OOJMKHBI UMETh 3ayCceHUeB. [ns NMKBMgauumn 3ayceHUeB v 3agMpoB OOMNYyCKAeTCs CKPYriieHne BHYTPEHHEN
KPOMKM OTBEpCTUS paamycom He 6onee 1/10 ero anameTpa.

B MecTe BbIXxoAa KPOMKM OTBEPCTUS AOMMKHbI ObITb BbINMOTHEHHBIMW 3aMOANMLO C BHYTPEHHEN NOBEPXHO-
ctbto T unn PCT.

HepoBHOCTM Ha BHYTPEHHEW MOBEPXHOCTM OTBEPCTUS 1 Ma3a UIn Ha CTEHKe TpybonpoBoda BONU3N HUX He
ponyckatotcsi. CoOOTBETCTBME HACTOSLLLEMY TPeBOBaHNIO MPOBEPSOT BU3YarlbHO.

Mpw onpegeneHn guameTpa OTBEPCTUS yUMTHIBAOT BO3MOXHOCTb Er0 3aCOPEHMsI U HEOOXOAMMOCTb 06ec-
neyeHns1 yaoBNeTBOPUTENbHbLIX ANHAMUYECKNX XapaKTepUCTUK. PekomeHnayeTcs BbIbnpaTb AnamMeTp OTBEPCTUS
Ons otbopa gaBneHus He meHee 3 MM U He 6onee 12 mm. [Npu 3TOM AMamMeTp OTBEPCTUS HE JOIMKEH ObITb bonee
0,13D. OTBEpCTME JOIMKHO ObITb LIUIMHOPUYECKAM HA OJTMHE HE MEHEE OHOr0 BHYTPEHHETO AnaMeTpa OTBEpCTUS
NPy N3MEPEHNN OT BHYTPEHHEW CTEHKM TPyOGonpoBoAa.

LLInprHa nasa B HanpaBreHnn NoToka rasa AomkHa OblTb HE MeHee 2 MM, a rnybuHa nasa — He MeHee ero
WpuHbl. MNMnowank cedeHns nasa gormkHa ObiTh B Nnpeaenax ot 10 go 80 MM2.

9.2.3.5 CoegunntenbHasi Tpybka onst nepegaym gaenenusi ot UT k CUY gaBneHnsa OrmkHa UMEThb YKIOH K
ropu3oHTanu He meHee 1:12.

Mpwy NpUMEHeHNN coeanHUTENbHBIX TPYOOK, COCTaBIEHHbIX N3 OTAENbHbIX CEKLUIA, AUAMETP YCITOBHOIO Npo-
X0[4a 3TUX CEKLUMI OOMKEH BbITb OANHAKOBbLIM.

PekomeHayeMble 3Ha4eHUs BHYTPEHHETO AMaMeTpa CoeaNHUTENbHBIX TPYOOK NpuBeaeHb! B Tadbnuue 8.

Tabnuuya 8
3HaveHne BHYTpEHHEero gnameTpa, MM, npu arnmHe pr6OK, M
Tun cpegpbl
MeHee 2,5 oT 2,5 no 16 ot 16 go 45 oT 45 pgo 90
Cyxow ras Ot 3,5 go 10 Bkritou. Ot 6 go 10 Bkntou. 10 10
BnaxHbin ras* 13 13 13 13
3arpsisHeHHbI rasz* 25 25 25 38

* a3, cnocobHbIN KOHAEHCMPOBATLCA B COEAMHUTENBLHOW TPyOKe, T. €. TOYKM POChl MO Brare v yrneBogopoaam
KOTOPOro MOryT OKa3aTbCs Bbille TemnepaTypbl rasa B COeAUHUTENBHON TpyoKe.
** [@3, 3arps3HeHns KOTOPOro MOryT MPUBECTU K MEPEKPLITUIO CEYEHUS COeOVHUTENBHON TPYOKM.

MaTepvan coeAMHUTENbHbIX TPYOOK AOMKEH ObITb KOPPO3NOHHO-CTOMKMM MO OTHOLLEHWIO K U3BMEPSIEMOMY
rasy, ero KOHZeHcaTy M COMyTCTBYHOLLMM KOMMOHEHTaM (METaHOI, IMUKOMb U Ap.).

9.2.3.6 MX CU aTmocdhepHOro faBneHusi BbIOMparoT M3 HEO6XOOUMOCTM BbINOSTHEHWUS CEAYHOLLEro YCro-
BUS:

0,5
’ p 2 Py 2

UPa Sp—a[Up _(F)U"”] , (9.4)

roe U ;, — OTHOCUTENbHAsA pacluMpeHHast HEONPeOENEHHOCTL N3MePEHNIA abCOMNTHOIO AaBneHus (cM. Tabnuuy 7);

U;)M — OTHOCUTENbHAasA paclunpeHHaa HeonpeaeneHHoCTb M3MepeHMI7I M30bITOYHOrO AaBMNEHMS.

ATMOocepHOe AaBreHre N3MePSIIOT B MecTe pacnonoxeHnst C/ n3bbIToYHOro AaBrneHusl, eCrv nocreaHee
pa3MeLLeHo B 3aMKHYTOM NMPOCTPaHCTBE, NPU HANIMYMM B HEM paspekeHnst U n3bbITOMHOTO JaBneHns (Haaay-
Ba), CO34aBaeMOoro CMCTEMaMM BEHTUIALMM U KOHOMLMOHUPOBAHUS.
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9.2.4 CpepncTBa U3MEpPEHUN TeMnepaTypbl U UX MOHTaX
9.2.4.1 Temnepatypy rasa nsamepstot ¢ nomoLLbto MT noboro npuHuuna AencTeus.
TepmoanHamuyeckyto (abcontoTHy0) TeMnepaTypy rasza onpegenstor no opmyne

T=27315 + . (9.5)

CW/ Temnepatypbl BbIGMpatoT B COOTBETCTBUM C PEKOMEHAALNAMMU:

- AnanasoH namepeHuin MNMT gormkeH 6bITb MUHMMAanbHO AOCTATOUHbIM;

- KOHCTPYKTUBHOE ncnomnHeHue MNT (3almLLEeHHOCTb OT BHELUHWX BO3AENCTBUN, HAPY>KHbIN AUaMeTp 1 AnvHa
€ro MOHTaXHOW 4YacTu) AOIMPKHO COOTBETCTBOBATL TpeboBaHMAM, ycTaHoBMEHHbIM TOCT 6651 1 HacToALLMM CTaH-
[apTOM K U3MEPEHUNI0 TEMMNepaTypbl rasa;

- TMN KOMMEHCcaUMoHHOro kabensa anga nogkntodeHuns MT K BTOpuyYHOMY Npnbopy 1 CXxemy NOAKIIYEHMS
(Tpex- unun YeTbIPEXNPOBOAHYIO) ANA NOAKITHYEHMS TEPMOMETPA CONPOTUBIEHUS BbIOUPAIOT C Y4ETOM YCIOBUIA
3KCnnyaTaumm u Mecta pasmeLLeHnss HOPMUPYHOLLLETO 1 BTOPUYHOIO NpeobpasoBarensi.

Mpu BbIGOPE BTOPUYHOro Npubopa criegyeT yYnTbiBaTb HOMUHAMbHYH CTAaTUYECKYH XapaKTEPUCTUKY NpUMe-
Haemoro [MT.

[ns uamepeHunst TemnepaTtypbl PEKOMEHAYETCA MPUMEHATb TEPMOMETPbLI CONPOTUBMAEHWS, HOMUHArbHOE 3Ha-
yeHue conpoTmereHns koTopbix npu 0 °C He meHee 100 Om.

M pnmMedvyaHnNne— Cnocobbl coeanHeHnAa TepMomMeTpa CconpoTuBreHnAa n BTOPUYHOIo npe06paaoBaTen;| no
TpeX- UNnn 4eTblpexnpoBOHbIM CXeMaM MNOAKIMKYEeHUA ABINAKOTCA Hanbornee npeanoyYTuTeNlbHbIMU.

B uensax cHxeHNs MeToAUYECKON HeoNpeaeneHHOCTN N3MEePEHUIA TeMnepaTypbl, 06yCNOBNEHHOM TEMMO-
BbIM U3My4eHneM, pekoMmeHayeTcs npumeHaTs MT ¢ rnagkon brnecTsLel NOBEPXHOCTLIO.

Ecnu Temnepartypa rasa siBNngeTcsl HENOCTOSIHHOMW, TO TOYHOCTb €€ U3MEPEHUIN 3aBUCUT OT UHTEHCUBHOCTU
nepegayuv Tenna oT ra3a Ha YyBCTBUTENbHbIV aneMeHT MT. [Ana cHkeHna 3agepkku (BpeMeHu) peakumm peko-
MeHOYEeTCS NPUHSATL criefyoLlmne Mepbl:

- Matepuan cteHku runb3bl IMT gomkeH obrnagaTte yMepeHHO BbICOKOW TEMMONPOBOAHOCTLIO, @ MOBEPXHOCTb
CTEHKW, comnpurKacaroLasics Co Cpefon, fo/mkHa Bcerga ObiTb YACTON;

- YyBCTBUTENMbHbIN 3NnemeHT [T gormkeH MeTb Manbi paaMmep, Marnyto Maccy U HU3KYH TENNOEMKOCTb.

9.2.4.2 Temnepartypy rasa namepstot B kopnyce PCI, ecnu 910 npeayCcMOTPEHO ero KOHCTPYKUUER, UK Ha
npsimonuHenHom yyactke VT oo nnm nocne PCI™ B 3aBUCMMOCTM OT ero tuna.

B cnyyae npuMeHeHns TypOuHHOro unm potaumoHHoro PCIT npu namepeHnn TemnepaTypbl BHE €ro kopryca
MT pasmeLuatot go vnum nocrne PCI™ Ha paccTosHuu B npegenax ot 2DN go 5DN (ecnu Apyrve BapyaHTbl yCTaHOB-
kv T He oroBopeHb! B 3KCMnyaTaLMoHHOM AokyMeHTaummn Ha PCI™ KoHKpeTHoro Tmuna).

Mpu npyMmeHeHun TypbrHHoro PCI™ B Lensix nckmntodeHust BnusiHvs MT Ha KNHeMaTUYeCKyo CTPYKTYpY NOTO-
ka nepepn PCI pekomeHayeTtca [T yctaHaBnvBaTh Nocne Hero.

B cnyyae npumeHeHus BuxpeBbix PCIT Temnepatypy raza uamepsitot nocre tena o6tekaHus B kopnyce PCT,
€CI 3TO NPEeAYCMOTPEHO €ro KOHCTPYKLMEN, UMK Ha NPSIMONUHenHOM ydacTke VT Ha paccTosiHum He 6onee 6DN
nocne PCrI.

9.2.4.34yBcTBUTENDBHBIN 3neMeHT IMT B cnyyae n3amepeHns Temnepatypbl BHe koprnyca PCI™ gormkeH 6biTb
pa3meLleH B VT Ha rny6uHe ot 0,3D go 0,7D.

MT moxeT BbITb ycTaHOBMEH HENOCPeACTBEHHO B VT nnu B runb3y (kapmaH).

Hapy>Hble anameTpbl kopnyca [T 1 runb3bl (Npy ee Hanuymm) JormkHbl 6biTe He 6onee 0,13D. donyckaeTtcs
yBernumyeHue Hapy>xHoro anametpa kopnyca MT v runb3el (Npy ee Hanuyunm) o 0,2D, ecrniv OHW YCTaHOBMNEHbI Ha
npsimonuHenHom ydactke VT nocne PCI™ 1 TennonsonmMpoBaHbl, Kak moKka3aHo Ha pUcyHke 1.

nT

DN DN

PucyHok 1 — Mpumepsbl Tennonsonsumm kopnyca ydactkos AT un MT
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my6uHa norpyenus NT gormkHa ObITe paBHa ANWMHE Ero MOHTaXKHOW YacTW, yCTaHOBMEHHOM N3roToBUTENEM
Ans KoHkpeTtHoro Tuna MT.

Mpu yctaHoBke IMT B runb3y AomkeH ObiTb 0b6ecneyveH HageXHbI TeNNOBOW KOHTAKT. [nsa obecneyeHuns
TENMOBOrO KOHTaKTa b3y 3amnofHsAT, HanpuMep, XuagkuMm macnom. MT norpyxatoT B rvnb3y Ha NOMHy0 ee
rnyOuHy (C MOHTaXHbLIM 3a30poM). PekoMeHayeTcs, YToObl 3a30p Mexay OOKOBLIMU CTEHKAMM rnb3bl U MNT He
npesbiwan 0,5 mm.

YyBcTBUTENbHBIN 3riemeHT [T pekomeHayeTcs pacnonaraTe paananbHO OTHOCUTENBHO Tpybonposoaa.

[onyckaeTcs HakrnoHHas ycTaHoBka koprnyca [T unu ero yctaHoBKa B U3rnbe koneHa no ocun tpybonposoaa.

Ha tpy6onpoBogax guametpom ot 50 o 100 mm gonyckaeTcs yctaHoBka [T B paclumputene, pasmeLLeH-
HoM Ha paccTtosaHum ot 3DN go 7DN nocne PCI. KoHyCcHOCTb nepexonoB pacLumMpuTerns ormkHa COOTBETCTBOBATD
Tpeboanuam MOCT 17378.

BoamoxHble BapuaHTbl pacnonoxenund MNT B VT npuBegeHbl Ha pucyHke 2.

Mpum™medyaHune— BapuaHTtel pacnonoxeHus MNT B UT, npuBeaeHHble Ha pUCYHKe 2, pacnpoCTPaHSIOTCA Takke
Ha cny4van yctaHosku T B rnb3y.

—~ 1 ] |
| | (
_’%
- \ B

a — paauanbHoe; 6 — HaKMoHHOEe, 8 — B U3rnbe KoneHa; 2 — B pacwumpuTene

Pl/lcyHOK 2 — Cxema pacnonoxeHuna 4yBCTBUTESIbHOIO 3reMeHTa r|pe06pasoBaTen$| TemMnepartypbl

9.2.4.4 Ecnun Ha VT npeaycmaTpmBaeTcs Hanmume KOHTporbHOro T, To paccToaHe Mexay KOHTPOSbHbIM U
pabouum MT gomkHO HaxoamTeesa B npegenax ot 0,5DN go 2DN, a yron mexay ocesbiMu nrockoctsmun UT, B
KOTOpbIX pacnonararT pabounii u KOHTpPonbHbLIN [T, gormkeH ObITb B npegenax (90 + 10)°.

9.2.4.5 Ecnu Temnepatypa okpyxatLlen cpedbl B npouecce akcnnyatauun PCIT moxeT otnuyaTbes ot
TemMneparypbl namepsieMoro rasa 6onee 4yem Ha 40 °C, To TennounsonupytoT kopnyc PCI™ 1 yuacTtku UT, kak noka-
3aHO Ha pucyHke 3.

9.2.5 CpeactBa U3MepPEHUN NMITOTHOCTU ra3a U X MOHTaX

9.2.5.1 [Ins namepeHus NroTHOCTU ra3a B pabo4mnx yCrnoBmsix 4ONyckaeTcs NpMMeHeHMe NOTOKOBbIX MIIOTHO-
MepoB noboro Tuna, OTHOCUTENbHAs pacLLUMPEHHAs HeonpeaeneHHOCTb M3MEPEHMI KOTOPbIX B YCITOBUSIX SKCMy-
ataumm He NpeBbILLaeT 3HaYEHU, yKa3aHHbIX B Tabnuue 7, Ans COOTBETCTBYOLLENO YPOBHSA TOYHOCTU U3MEPEHUI.
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uT Kopnyc PCI” Tennowusonsuus nr nT
—1

DN DN
a
Kopnyc PCI” Tennousonsuus
T —
—— |
DN DN
6

a — MT pacnonoxeH BHe kopnyca PCI; 6 — IMT pacnonoxeH B kopnyce PCI

PucyHok 3 — TMpumepsl Tennounsonsauum kopnyca PCIT u yyactkos UT

Mpu ycTaHOBKe NIOTHOMEpPa HEOOXO4MMO 00ecneynTb creaytoLLee:

- 3HaYeHUs JaBreHNst U TeMNepaTypbl ra3a B YyBCTBUTENBHOM 3r1eMEHTE MITOTHOMEepPa AOMKHbI ObITb Kak
MOXHO Brivke K nx aHavyeHusm B PCT;

- Nnpoba rasa formkHa ObITb YNCTOW, HE COAEpPKaTb YacTuL, U ObITb 0gHOMA3HOW;

- TeMnepaTtypa OKpy>KatoLero Bo3fyxa, CoHeYHasi paguaums unm BeTep He OOJIKHbI OKa3biBaTb CyLue-
CTBEHHOTO BIUSHUS Ha YyBCTBUTENbHbIV 3NIEMEHT MITOTHOMEPA;

- NOTOK ra3a, NPoXoAsLLMIA Yepes YyBCTBUTESbHbIN 3NIEMEHT NNOTHOMEPA, AOMKEH ObITb 4OCTATOUHBbIM AN
obecrneveHns peakuum Ha USMEHEHNSI COCTaBa, JaBIeHVs U TemnepaTypsbl.

YcTpoKcTBa, NPUMEHSIEMbIE Ha BXOAE NIOTHOMEPOB A1 O4MCTKM NPob oT npumecei (unsTpbl 1 ocyLunTe-
nn), He LOJMKHBI U3MEHSATL OCHOBHOW COCTaB M3MEePSIEMOro rasa.

Mpo600TOOPHOE YCTPOMCTBO MIN HYYBCTBUTESBHBIA 3NIEMEHT MITOTHOMEpPA MOXET ObITb YCTaHOBIEH HEMOC-
peacteeHHo B AT nubo B GamnacHyto nuHuMio ansa otbopa npo6. JonyckaeTcs ocylwecTBnATL nogady rasa B
NAoTHOMEP, CMOHTMPOBAHHBIN B MMIb3e, ycTaHoBMNeHHON B UT. B aTom cny4vae Touky oTbopa npoObl pacnonaratot
B 00nacTu BbICOKOTrO IaBMNEHNsI ra3a, a TOYKy Bo3BpaTa npobbl — B 00nacTy HU3KOro AaBrneHus rasa.

PaccrosiHue mexay PCIT 1 npo600T60pHBIM YCTPOMCTBOM NIIOTHOMEPA MIN €10 YyBCTBUTENbHBLIM 3J1IEMEH-
TOM B CIyvae Mx pasMeLLeHnss HeNnocpeacTBeHHO B T AOMKHO ObiTb HE MEHEE MUHMMANbHO HEOOXO4MMOW
ONUHbBI NpaMonuHenHoro yyactka VT (cm. 9.2.2.6). B aTom cny4dae uckniovaeTcs BNUSHUE UCKaXKEHUI KNHEMaTU-
YeCKOW CTPYKTYpbl NOTOKa rasa, 00yCrnoBreHHbIX YCTaHOBKOW NPOO0OTOOPHOrO YyCTPOMCTBA NIIOTHOMEpPA UK ero
YyBCTBUTENbHOro anemMeHTa B T, Ha nokasaHus PCI.

Mpo60o0oTOOPHOE YCTPOMCTBO MITIOTHOMEPA UK €70 YyBCTBUTENbHbLIV 3NIEMEHT PEKOMEHAYETCH pa3MelLlaTh
nocne PCI” Ha paccTtosiHum He meHee 3DN un He 6onee 5DN.

9.2.5.2B obwem cny4vae 3HadeHUs1 4aBMNeHUs U TEMNepaTypbl ras3a, crefoBaTeNbHO, U ero NIOTHOCTL B
YYBCTBUTESNBHOM 3fIEMEHTE NIIOTHOMEPA OTNNYAKOTCH OT 3HAYEHMUI 3TUX BenuyunH B PCT.

lMokasaHue nrnoTHOMepa nepecyMTbIBalOT K paboynm ycnosusm PCIT no chopmyne
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_ pTo ZO _ 1- ATIT Zo
p_pOpOT(Z)_p°1—Ap/p Z ) (96)
roe po— nokadaHue nioTHomMepa, KF/M3;

T, p— TemnepaTypa 1 abcorntoTHoe AaBreHne namepsieMoro rasa B PCIT cOOTBETCTBEHHO;
To, Po— TEMMepaTypa v abCoNTHOE AABMNEHVE ra3a B MECTE YCTAHOBKM YyBCTBUTENBHOIO 3rIEMEHTa MroT-

HOMEpa COOTBETCTBEHHO;
Ap = p - pg;
AT=T-Ty

Z — hakTop cxumMaemocTu raza npu T, p;
Zy — hakTop CKMMaeMocTu rasa npu Ty, pg.
HonyckaeTcs He nepecyMTbIBaTh MOKa3aHWe MAOTHOMEPA, ECNN 3Ha4YEHNE OTHOCUTENBHON PacLLUMPEHHON
HeonpeaeneHHOCTN N3MEPEHNIA MIOTHOCTU rasa npu pabo4vmx yCrnoBusiX, ykazaHHbIX B Tabnvue 7 Ansi COoTBeT-
CTBYIOLLETO YPOBHSA TOYHOCTU, HE MEHEE 3HAYEHNS, PaCCYUTAHHOIO Mo hopmyre:

U[,) = F,)O + 1001}max’ (97)

rme Up, — oTHocuTenbHas paciuMpeHHast HeonpeAeneHHOCTb UBMEPEHNI MNOTHOCTY rada NPUMEHSIEMbIM MI10T-

HOMEpOM;
Vynax — Hanbonbluee OTHOCUTENbHOE OTKIIOHEHWE MMOTHOCTU ra3a B MeCTe YCTaHOBKM YyBCTBUTESNbHOIO
anemMeHTa NnoTHoMepa ot nroTHocTu rasa B PCI.

[ns uamepeHns TemnepaTypbl U AaBMNeHWs ra3a B MECTE pa3MeLLeHNs HyBCTBUTENBHOIO Af1IEMEHTA NIOTHO-
Mepa Ucnonb3ytoT ero wraTHble CY gaBneHus n tTemneparypsi.

Ecnu KoHCTpyKUMA NNOTHOMEpa He npegycmaTtpyBaeT Hannums wratHoro CU gaBneHus, To 3HaveHne pg
paccynTbIBAKOT MO Pa3HOCTU 3HAYEHM aDCONOTHOIO AaBrieHus raza B MecTe yctaHoBku PCI 1 nepenaga aaene-
Hus rasa mexay PCIT 1 MecTom yCTaHOBKW YyBCTBUTESIBHOIO Sr1ieMeHTa NioTHOMepa.

CHWXeHMs pa3HOCTU TeMMepaTypbl KOHTPONMMPYEMOTrO NOTOKA rasa U TeMnepaTypbl rasa, HaXO4ALLErocsi B
YyBCTBUTENBHOM 3JIEMEHTE NII0THOMEpPA, 400MBAOTCA NYyTEM pa3MeLLeHUsI HyBCTBUTENBHOIO 3f1IEMEHTa Ni0THO-
Mepa B NOTOKE M3MEPSIEMOrO rasza u/unu Tennon3onsaunen aNeMeHToB NITI0THOMEpPa, HaxogsaLmxcs BHe UT.

9.2.6 MeToab! U cpeacTBa U3MepeHU NNOTHOCTYU ra3a Npu CTaHOapPTHbLIX YCIOBUAX U UX MOHTaX

9.2.6.1 ns onpefeneHns NNOTHOCTM OLHOKOMIMOHEHTHbIX Fa30B NpW CTaHO4APTHbLIX YCIOBUSAX MPUMEHSIHOT
aTTeCTOBaHHbIE B KAYECTBE CTaHAAPTHLIX CNPaBOYHbIE AaHHbIE (CM. 6.4).

[ns onpeneneHns NoTHOCTM MHOFOKOMIMOHEHTHONO ra3a Nnpuv CTaH4APTHBIX YCIOBUSX MPUMEHSIHOT OAMH 3
crnenyroLmMx METOOOB:

- UI3MEepPEHME C MOMOLLIbH MOTOKOBOMO MNIIOTHOMEPA;

- pac4yeT Mo KOMMOHEHTHOMY COCTaBY, ONpeaeneHHOMY C MOMOLLbH MOTOKOBOIo xpomarorpacda nnbo nabo-
paTopHOro Xxpomartorpada B XMMNKO-aHanMTUYECKNX nabopaTopusix;

- NukHomeTpuyeckunin metog no NOCT 17310.

MeToa npsiIMOro namMepeHusl MIOTHOCTY ra3a Npu CTaHA4APTHBLIX YCIOBKSAX C MOMOLLbHO MOTOKOBOMO MIOTHO-
Mepa 1 pacyeTa No KOMMNOHEHTHOMY COCTaBY, M3MEPEHHOMY MOTOKOBbIM XpoMaTorpadom, peKkoMeHAYETCs Npu-
MEHSITb MPY HEBO3MOXXHOCTM 00ecneYeHnst Heo6X0AMMON YacTOThbl onpeaeneHnst KOMMNOHEHTHOIO COCTaRa rasa B
XUMMWKO-aHanMTU4eckmx nabopatopusix.

Heobxoaumoe 4ncro Npob 3a OTYETHbIV NEpMOL BPEMEHU ONpeaensitoT B COOTBETCTBUM C NPUNoXeHnem b.

MNOTHOCTb OAHOKOMMOHEHTHOIO M MHOTOKOMMOHEHTHOIO ra30B MPWU CTaHAAPTHBLIX YCITOBUSAX MOXET ObITb
paccumTaHa no doopmyrie

Mp.
RT.Z," (9.8)

[lns onpeneneHns MONsipHOM Macchbl O4HOKOMMNOHEHTHOrO ra3a 1 ero pakropa CXnMmMaemocTy Npu cTaHgapT-
HbIX YCIOBUSAX MPUMEHSIIOT aTTECTOBaHHbIE B KAYECTBE CTaHO4APTHbIX CPaBOYHbIE AaHHbIE (CM. 6.4).

MonsipHyto Maccy MHOrOKOMMOHEHTHOTO ra3a BblYMCASIOT Mo dopmyre

p. =10°

N
M=% (xM,), (9.9)

i=

-

rae M; — monsipHas macca i-ro KOMMoHeHTa, KI/KMOonb;
N — 4ncno KOMMNOHEHTOB rasa.
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PaKTOp CKUMaEMOCTN MHOTOKOMIMOHEHTHOTO ra3a Npu CTaH4apTHbIX YCIIOBKSIX PAaCCYMTLIBAKOT MO M3MEPEH-
HOMY KOMMOHEHTHOMY COCTaBy C MCMOMb30BaHNEM CTaHAAPTMU30BaHHbIX MW aTTECTOBAHHbLIX METOAUK (CM. 6.4).

MpumedyaHune—TNOTHOCTL YrNeBOAOPOACOAEPKALLUX CMECEN ra30B NPU CTaHAAPTHLIX YCIIOBUAX PEKOMEH-
OyeTcsa paccunTbiBaTb B cOOTBETCTBUM ¢ TpeboBaHuamu FTOCT 31369.

9.2.6.2 MecTto ot60opa npob raza AormkHO ObITb 060pYyaA0BaHO B COOTBETCTBMU C TpeboBaHmuammn FTOCT 31370.

Mpu onpepeneHun mecta otbopa npob pykoBoacTeytoTest TpeboBaHuamm FOCT 31370 u cnegyowmmm
[OOMONMHUTENBHBIMU PEKOMEHAALNSAMMU:

- pacctosaHusa mexay M3 n nobbim Gnvxkanwmnm MC gomkHbl 66T He meHee 2DN npu pa3metyeHnm M3
nepeg MC u 5DN npwu pasmeweruu 13 nocne MC;

- 13 pacnonaratoT Ha y4acTkax TpybonpoBoda nepen BXO4HbIM KOMNNEKTOPOM UMM MOCHE BbIXOLHOMO KO-
nekTopa yana namepeHuii. lonyckaetca pacnonaratb 13 Ha UT.

Mpu pasmewernmn N3 Ha AT pekomeHayeTcsa Touky oTbopa npobbl pacnonaraTe nocne PCIT Ha paccTosiHum
He meHee 3DN.

B uensx ncknoveHns nonagaHnst KOHAeHcaTa  MEXaHNYECKMX MPUMeECE B KaMepbl MOTOKOBBIX NIIOTHOME-
POB Npu X NOAKMYEHUM K T He06x0auMOo B COEOMHUTENBHBIX JIMHUSAX UCMONb30BaTb PUNBLTPLI U OTCTOMHbIE
Kamepbl.

OT06paHHas npoba MOXeT BbITb NCMOMNb30BaHa A1 NPSIMOro M3MepPeHUs NIIOTHOCTM rada npy CTaH4aPTHbIX
YCIOBUSIX UNW ANS onpeaeneHnsl KOMMNOHEHTHOrO COCTaBa rasa, KoTopbIv UCMONb3YT MNPU pacveTHbIX MeTOA4aX
onpeaerneHnst NIOTHOCTY ra3a Npu CTaHA4aPTHbIX YCIOBUSX.

9.2.7 CpeacTBa M3MepeHun coctaBa rasa

9.2.7.1 CU cocTtaBa rasa gomkHbl obecneynBaTh onpeaeneHne Bcex KOMNOHEHTOB rasa, MonsipHas gons
KoTopbIx B rase npesbiwaet 0,00005.

[nsa namepeHns coctaBa MHOFOKOMMOHEHTHOIO ra3a NPUMEHSIFOT MOTOKOBbIN U NabopaTopHbIA XpoMaTo-
rpad.

lMoTokoBbIe xpoMaTorpadbl pEKOMEHAYETCS NPUMEHATL B TOM Crlyyae, eCrnm HeoGX04MMYH YacToTy onpe-
[eneHnst KOMMOHEHTHOMO COCTaBa rasa B XMMUKO-aHaNMMTUYECKNX NabopaTopursix HEBO3MOXHO 06ecneunTb. Heob-
XOAMMOE 4nCrio Npob 3a OTHETHBIN NEPUOL BPEMEHMW ONPEAENSIIOT B COOTBETCTBUN C NPUOXeHnem b.

Mpu BbIGOpE XpomaTtorpadha cneayeT yunTbiBaTh, YUTO HEONPEAENEHHOCTb M3MEPEHMS MOMNSIPHOM Ui 00 beM-
HOW 0 KOMMOHEHTOB rasa JoSPkHa obecneynBaTh BbINOMHEHNE TPEOOBaHUI K A0NYyCKaeMOWn HeonpeaeneHHOC-
TV onpeaeneHns NIOTHOCTY rasa Npy CTaHAaPTHbIX YCIOBUAX /U hakTopa CKMMaeMoCTu rasa, npuBEeAEHHbIX B
Tabnuue 7 4nsi COOTBETCTBYOLLEIO YPOBHSI TOYHOCTU U3MEPEHWI.

9.2.7.2TNpobbl Ans xpomaTorpacryeckoro aHanusa cocraBa rasa otompatot B cooTBeTCTBUMU € 9.2.6.2.

9.2.7.3 KOMNOHEHTHbIN COCTaB rasa onpeaenstoT C NpuMeHeHneM atTectoBaHHbIx MU.

M pnmevyaHune— KOMMNOHEHTHbIN cocTaB NpMpPOAHOro rasa onpegenarT B COOTBETCTBUU C TpeGOBaHMﬂMVI
FOCT 31371.1—TOCT 31371.7.

9.2.8 CpeactBa 06paboTkM pe3ynbLTaTtoB U3MepeHUn

9.2.8.11Mpu BbIGOpe cpeacTs 06paboTky pe3ynbLTaToB U3MEPEHUIA PYKOBOACTBYHOTCS HUKENPUBEAEHHBIMU
TpeboBaHMAMU, NpeabaBAsSEMbIMU K TPOrpaMMHOMY 06ECNEYEHUI0 U X TEXHUYECKMM 1 METPOJSIONMYECKUM Xa-
paKTepucTUKam.

9.2.8.2MporpammHoe obecneyeHne cpencts 06paboTku pe3ynsTaToB M3MEPEHMIN JOMKHO COOTBETCTBOBATb
TpeboBaHuam MOCT P 8.654 v peanun3oBbiBaTb 00paboTKy M3MEPUTENBHOM MHGOPMaLMK MO COOTBETCTBYOLLMM
dopMynam, NpuBeAeHHbIM B 6.3, B 3aBUCMMOCTM OT MeToAa NpuBeSeHUs 3Ha4YeHns 06 bEMHOro pacxoga wunm
obbema rasa npu paboumx yCrnoBusiX K CTaH4aPTHBIM YCIoBUSM, MprMeHsieMblx CY napameTpoB noToka v cpeabl
1 MeToa OnpefeneHns NIOTHOCTM rasa npu padbo4vmx u/vnm ctTaHgapTHLIX YCIOBUSIX.

9.2.8.3 OTHOCUTENBLHYHO pacLUMpPEHHY0 HEONPeaEeneHHOCTL cpeacTBa 06paboTkn pe3yrnsTaToB U3MEPEHUI,
00ycrnoBneHHyo Npeobpa3oBaHNEM BXOAHbBIX CUrHAIOB, yHYUTLIBAOT NMPUW OLLEHKE HEOMPEAENEHHOCTN U3MEPEHNIA
[aBneHusi, TemnepaTtypbl, NIOTHOCTU 1 0GBbEMHOIO pacxofa rasa npu pado4mnx ycrosusix. [Mpu 3Tom oTHOCUTENb-
Has pacluMpeHHasi HeonpeaeneHHOCTb U3MEPEHNIA faHHbIX BENTMYNH, PacCYMTaHHas B COOTBETCTBUN C TpeboBa-
HuamK 13.1.5, He JoMmKHa NpeBbILLATL 3HAYEHWI, NPUBEOEHHbLIX B Tabnuue 7, B 3aBUCUMOCTU OT YPOBHSI TOYHOCTU
N3MEPEHNI.

9.2.8.4 CpeactBo 06paboTku pe3ynbTaToB U3MepPEHUIA 4OMKHO UMETL AMCISIEN, Y KOTOPOro Tabno ans oTo-
OpakeHUst YCNOBOW MHCpOPMaLIMM COLEPXKUT HE MEHEE BOCbMM 3HAKOMECT, M 06ecnevnBaTb BO3MOXHOCTL OTO-
OpakeHus Ha gucnnee pe3ynsTaToB U3MEPEHWIA:

- abcontoTHOro (M30bLITOYHOrO) AABMNEHUS rasa;

- TeMnepartypbl rasa;
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- pacxoga rasa npu pabo4mx ycroBusix u/vnv npuBeaeHHOro K CTaHAaPTHBLIM YCIOBUSAM;

- obbeMma rasa, NpuBeAEHHOrO K CTaHAaPTHBIM YCITOBUSIM.

Ha gucnneit MoryT BblAaBaTbCA MPOMEXYTOUHbIE 3HAYEHUSI BbIYMCIIEHWNI U AaHHbIE apxmBa (Hanpuvep,
YCIMOBHO-NMOCTOSAHHbIE BEMNYUHbI, KOHCTaHTbI, 3apErMCTPUPOBAHHbIE HELUTATHbIE CUTYaLMU U T. 1N.).

9.2.8.5CpencTBa 06paboTku pesyrnsTaTtoB n3MepeHnn JomkHbI 06ecnevmBaTth XpaHeHNE pesynsraTtos n3me-
PEHU 1 NP1 HeoBXOQMMOCTM NpegycMaTpMBaTh BO3MOXHOCTb BEAEHMS apXMBOB: Pe3yrnbTaToB BblYMCIEHNI OC-
peOHEHHbIX NapamMeTPOB ra3a; pervcTpaLum HeLLTaTHbIX CUTYaLMW U USMEHEHMW NapamMeTPOB KOHPUIYpUPOBaHUSI.

PekomeHngyemas rnybuHa apXnBoB COCTaBMSET HE MeHee 45 CyTOK YaCOBbIX 3HAYEHUA.

9.2.8.6 CpepncrtBa 00paboTku pe3ynsTaToB M3MEPEHWI OOMMKHbI ObITh 3aLyLLEHbI OT HECAHKLIMOHMPOBAHHO-
ro BMelLaTenbCTBa, KOTOPOe MOXET MOBMAMATb HA pe3yrnbTaThbl M3MEPEHNIA pacxofa 1 obbema rasa, a Takke Ha
npouecc opMMPOBaHUSA Y COXPAHEHMWS apXUBOB.

9.2.8.7 CpeactBo 06paboTkM pesynsTaToB M3MEPEHUI OOMMKHO obecrnevmBaTe BO3MOXHOCTb pacnevaTku
apXUBHOW 1 UTOrOBOWM MHPOPMAaLIMK Ha NPUHTEPE HEMOCPEACTBEHHO UK Yepe3 YCTPONCTBO Npuema/nepeaaydv
nHcpopMaLmm (NepeHOCHOro YCTPONCTBa chopa MH(OPMaLmKW, KOMMboTeEpPa U T. 1N.).

9.2.8.8MamsTb cpeacTea 06paboTky pesynsTaTtoB N3MepeHUin, NpeaHasHavYeHHas A58 XpaHeHUs apXuBoB U
napamMmeTpoB ero KOHPUrypmpoBaHus, AOMMKHA ObITb S3HEProHEe3aBNCMMON.

9.3 TpebGoBaHUA K AOMONHUTENbHLIM CPeACTBaM U3MEPEHUN
9.3.1 CpencrBa M3aMepeHUn nepenaga gaBreHus

9.3.1.1 CV nepenaga AaBneHust MoryT ObITb NPUMEHEHbI A5 POBEPKN TEXHUYECKOTO COCTOSIHUSI TYpOUH-
HbIX 1 poTauunoHHbix PCI, YOI, YTIMT n cTpyeBbinpsaMUTEnen NyTem KOHTPOIs NOTePb AaBneHns B Tpybonposoae,
06yCNOBNEHHBIX NX FTMOPaBANYECKUM COMPOTUBIIEHNEM, a TaKKe ANs KOPPEKTUPOBKM NOKa3aHU NOTOKOBbIX MMOT-
HOMepOB.

KoHTponb noTepb AaBneHnst OCyLLEeCTBASIOT B COOTBETCTBUM C 12.2.4.

[nsinamepeHun nepenaga gasneHuns gonyckaetcs npumeHsatTs CU nepenaga aasnexus noboro npuHumna
JencTBua n Tmna.

PekomeHayeTcs, 4Tobbl OTHOCUTENBHASA pacLUMPeHHas HeonpeaeneHHOCTb n3mMepeHuin (Mpu koaddpuumeHTe
oxBaTa 2) nepenaga AaBneHusi Npyu npoBepke TexHudeckoro coctosHusa YOI, YT n cTpyeBbInpaMUTENEN He
npesbiwana 5 %, TypOuHHbIX 1 poTaumoHHbix PCIT — 2,5 %, Ans KOPPEKTUPOBKU MOKa3aHUM MNITIOTHOMEPOB —
0,25 %.

[Inst NpoBepKM TEXHUYECKOTO COCTOSIHUS TYPOUHHbBIX 1 poTaumoHHbix PCT, YOT, YT n cTpyeBbInpsMuTenen
BblOupatoT CY nepenaga AaBneHusi C BEPXHUM Npeaenom U3MepeHuii, paBHbIM HaMeHbLLIEMY 3HaYEHNI0 Ap, 13
CTaHOapTHOro psaa, yAoBNeTBOpsoLWeMy CriegyoLemMy yCroBuio

APy > 1,500y (9.10)

rae Amy,.x — NOTEPV JaBIEHNS, COOTBETCTBYHOLLME MaKCUMabHOMY Pacxody rasa q, max B YCIOBMSIX SKCMya-
Tauum.
Ecnu nsBecTHO 3HaueHre ko3adULIMEHTA FTMAPABNNYECKOrO CONPOTUBIEHUS], TO A®y,,, PACCUUTLIBAIOT MO

dopmyrne

2
8 Pmax 9vmax

Ao, = &S Imaxivmax
max gnz (1073 DN)*

9.11)

Mpum™medyaHwne— B HacTosweM cTaHAapTe nog KO3 MOULMEHTOM MMAPaBAMYECKOrO CONPOTUBIIEHNS NMOHNMa-
€TCS OTHOLLEHVE MOTepPb CTaTUYECKOro AaBNeHus Ha YCTPOMCTBE K AMHaMUYECKOMY AABIIEHMIO OO WU rnocre ycTpon-
CTBa, KOTOPbIA COOTBETCTBYET 3HAYEHWIO, OnpeaensemMomMy no dopmyne

_ 2A0 _ 25%A0
Fv_ 2_ ’

9.12
pw pg2 (©-12)

roe S — nrowaas NonepeyHoro cedeHrs TpyGonpoBoaa 40 U Nochne YCTponcTsa, M2,

Ecnvn nsrotoButenem noa KOS(*)d)VILl,I/leHTOM rmapaBiiM4eCcKoro ConpoTmBIEHNA NOHMMaeTCA Apyrada BefInyun-
Ha, TO B 3TOM Clly4ae HeobxoaMMo Nonb3oBaThCs pekoMeHaaunAMmn n3arotoBUTeENA.
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Ecnu B akcnnyaTaunMoHHON JOKYMEHTaLMM YKa3aHbl NOTepy AaBMEHUs B 3aBUCMMOCTY OT 0GbEeMHOro pac-
Xo[a rasa npu paboymx ycroBusix, T0 A®.x PACCYMTLIBAIOT MO hopMyre

Pcmax Pmax
AWmay = Ay = (pcmpm} (9.13)

rae Ao, — 3Ha4yeHue noTepu AaBrneHus, NpuBeaeHHOe B JKCMIyaTalMoHHOW OOKyMEHTauun, COOTBETCTBYO-
LLlee MakcumansHoOMy pacxoay rasa g, max:
Pern » Prg — 3HAYEHUSA NIOTHOCTY ra3a Npu CTaHAaPTHbIX YCNOBUSX M AaBINEHUs, AN1S KOTOPbIX B 3KCnyaTa-
LIMOHHOW AOKYMEHTaLMKN yKa3aHo 3HaYeHre notepu AasreHuns;
Pemaxs Pmax — MaKCMMarbHble 3Ha4YeHWs MIOTHOCTY rasa Npuv CTaHAAPTHLIX YCMNOBUAX U OaBNEHUs Ha yane
U3MepeHUIn Npu MakCcMManbHOM pacxofe rasa.

9.3.1.2 CU nepenaga gasneHus Ha poTtaumoHHoM PCIT nogknioyvatoT K LUTaTHbIM LWTYLepam 0Tbopa faBne-

HWS1, PACMNONOXEHHBLIM Ha ero Koprnyce, eCriv 3To NpeayCMOTPEHO €ro KOHCTPYKLIMEN, UK K LLTYLIepaM OTBEPCTUN,
pa3mMeLleHHbIx Ha VT Ha paccTtosiHum ot 1DN go 3DN nepep v nocne PCI.

OTBepcTVsa 4Ns U3MepeHns nepenaga gaBneHnst Ha TYPOVHHBIX CHETUYMKAX OOIMKHbI ObITb pa3meLLeHbl Ha
TpybonpoBoae Ha paccTosHum oT 1DN go 3DN nepep v nocne cyetymka. [JonyckaeTtcsa nogknodats CU nepena-
[a [aBreHui kK coeguHuTensHom Tpybke oTbopa faBrneHust, eCrnv OTBEPCTUE Ans 0TOopa AaBreHUs pacrosiokeHO
Ha UT.

Ecnu koHcTpykums YOT, YT nnu cTpyeBbInpsMUTEns He npegycMaTpuBaeT OTBEPCTUN ANS U3MepPeHni
nepenaga AaBneHns 1 B UX SKCNyaTauMoHHON JOKYMEHTaUumM OTCyTCTBYeT MHAOpMaLmMs 0 MecTe Ux pacroso-
XeHus, To oTbopbl 4aBneHust pacnonaratoT Ha pacctosiHum oT 1DN go 3DN g0 v nocne aTux yCTPOWCTB.

9.3.1.3 TpeboBaHUs K reOMETPUHECKNM pa3MepaM 1 hopMe OTBEPCTUI ANS U3MePEeHUs Nnepenana naene-
HUS, @ TaKKe K MX pacnofiokeHUo Ha TpybonpoBoae MAEHTUYHLI COOTBETCTBYHOLLMM TpeOOBaHMAM A5t OTBEPCTUN
oTbopa AaBneHus, n3noxeHHbIM B 9.2.3.3 1 9.2.3.4.

9.3.1.4 Cxema o6Ba3kn C/ nepenaga AaBneHns OIMKHA NpegycMaTprBaTh BO3MOXHOCTb MPOAYBKN M-
NynbCHbIX TPYOOK 1 0BHYNeHnsa nepenaga AaBneHus.

Onsa moHTaxxa CY nepenaga AaBneHns pekoMeHayeTCs MPUMEHSATb TPEXBEHTUNMbHbIE UMW NATUBEHTUNbHBIE
MaH1donbap!.

Mpu npyMmeHeHUn maHndONbLAOB CrieayeT OTAaBaTb NpearnoyTeHne TeM TUnam, rae npu NpoayBKe UMMyb-
CHbIX TPYBOK ra3 ABmKeTCs B Kopnyce maHuonsaa B 60koBOM HanpasneHun. [pu aTom CTpys rasa, ABUXYLLErO-
cs1 B MaHundonbae, He yaapsieT B otBepcTust CU nepenaga gaBneHus, 4To yMeHbLUIAeT BEPOATHOCTb €ro NoBpeEX-
OenHus.

9.3.1.5 TpeboBaHUSA K UMMYFbCHbIM NTMHUAM A58 noakntodeHns CY nepenaga AaBneHnst MAEHTUYHbI COOT-
BETCTBYHOLLMM TPeOOBaHNSIM, N3NoXeHHbIM B 9.2.3.5.

9.3.2 CpeacrtBa M3MEpPEHUI Ansi KOHTPONA BNAXHOCTU rasa v yCroBUM NMPUMEHEHUS] OCHOBHbIX
cpeacTB U3MmepeHun

9.3.2.1 KoHTpOmb BNaXXHOCTM ra3a pekoMeHayeTCcs Npu nsMepeHnm pacxoaa n oobema rasos, TeMmneparypa
KOTOpbIX Onn3Kka K TemnepaType TOHEK pOChl UM OTHOCUTENbHASA BNAXXHOCTb KOTOPbIX 6rM3Ka K eAMHMLE.

[Nst KOHTPONS BNAXXHOCTU ra3a NPUMEHSIOT CTaunoHapHble unv nepeHocHele CU, obecnevmBaroLLme name-
peHVe OTHOCUTENBHOM BIIAXXHOCTU UIM TOYKM POCKI MO BoAe, a ANs YrNeBo40poACOAepKaLLMX CMeCel ra3oB —
TOYEK POChl NO BOAE W yrneBogopoaam.

Mpu BIBope CY ANs KOHTPONS BA@XXHOCTM YYUTLIBAKOT TUM, TEMMEPaTypy 1 AaBreHne rasa, TpebosaHus K
OmnanasoHy U3MEPEHMUI 1 K UCMIOSTHEHMIO MO B3PbIBO3aLLMTE.

PekomeHgyeTcs BoibrpaTte CU Anst KOHTPOMS BNaXXHOCTU rasa, obecneyrBatoLLme M3MepeHne TeMnepartypbl
TO4YeK pochbl C abCONMOTHON pacLLUMPEHHOW HEONPEAENEHHOCTBIO M3MEPEHNI (Npy KoaddurLmMeHTe oxBaTa 2) He
bonee 1°C.

9.3.2.2 [1ns1 KOHTPOMSA 3a YCNOBUSAMU NPUMEHEHNS OCHOBHbIX CU 1 cpeacTB 06paboTku pe3ynsTaTtoB n3me-
peHun MoryT ObITb NpuMeHeHbl CU TemnepaTtypbl OKpy>KatoLLero Bo3ayxa, atTMocepHOro AaBneHns 1 BNaxxHOCTn
Bo3ayxa. [laHHblie C moryT GbITh JTH0G0ro NpuHUMNa AeNCTBUS.
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9.4 Tpe6oBaHUA K BbIGOPY U MOHTaXy AOMONTHUTENbHbIX YCTPOMUCTB

9.4.1 [Ins 04MCTKM ra3a moryT ObITb Mcnonb3oBaHbl YOI cneayowmux TUMNoB.:

- MbINeyNnoBUTENY;

- UnBTPbI-CenapaTopbl;

- oUnLTPBbI.

[onyckaeTcsa coBMecTHoe ucnosb3oBaHne YOI pasHbiX TUMOB.

Ons sawmtel PCI 0T cogepkalymnxcs B ra3e CMOSIUCTLIX BELLLECTB, MbIfv, Necka, MeTanm4eckon okanvHsl,
p>XaBYMHbI U OPYrMX TBEPAbIX YaCTUL, CriedyeT NPUMEHSITb ra3oBble (OUNBTPLI, a8 NPY HanMYMK B NOTOKE rasa Hapsi-
4y C MEXaHUYECKUMU NPUMECSIMM KanernbHON XXUAKOCTU — OUNBTPbI-cenapaTopsbl.

KoHcTtpykumsa YOI gormkHa obecneunsaTth CTENEHb OYUCTKM ra3a, yCTaHOBIEHHYO U3roTOBUTENEM N HEeO6-
X0OMMYyI0 ANnst HopMarbHow paboTsl PCI.

®PunbTpbl N HUNBTPBI-CENapaTopbl JOMKHBI UMETh (OUINBTPYOLLMIA MaTeprarn, XMMUYECKA MHEPTHBIN K rady u
HepaspyLuaLMncsa nog BO3A4eNCTBUEM NOTOKA rasa.

[ns obecnevyeHns 4OCTATOMHOM CTEMEHM OYUCTKM ra3a 6e3 yHoca YacTuL, U UnsTpyoLwero Matepuana
BbIOOp TMNOpasmMepa 1 Buaa unsrpa OCyLLECTBSIIOT C y4eTOM HEOOX0AMMOW NPOMNYCKHOM CMOCOBHOCTM chunbTpa
1 JoMyckaemoro nepenaga AaBrneHus Ha HeMm.

YOI ycTtaHaBnvBaloT Nepe BXOAHbIM KOIIIEKTOPOM y3ra u3amMepeHuii unm Ha Bxoge UT.

Honyckaetcs yctaHasnmeatb YOI B Grioke.

Yucno YOI B Grnoke onpegenstoT no Ux NPOonycKHOWM CMOCOBHOCTY 1 MakCUMarbHOW MPOU3BOAUTENBHOCTU
y3rna uamepeHuin. PekomeHgyetcsa npegycMoTpeTb B 6noke pesepsHoe YOI

Onsa 3awmTel oT MHopoaHbIX Ten nepes PCIT BpeMeHHO 1 NOCTOSIHHO MOXET OblTb YCTaHOBMNEHa 3aLUmUTHas
ceTka (peLueTka).

MpumevyaHwns

1 3aLLlI/ITHyIO CEeTKy (pemeTKy) NPUMEHAT ANNA 3alUTbl PCI" Tonbko ot KPYnHbIX YacTul, NO3TOMY OHa HE MOXeT
3aMeHATb CTaLMOHapHbIN OUnbTp.

2 TpeboBaHus k hopMe, pa3Mepam 1 BO3MOXHOCTb YCTAHOBKU 3aLLMTHON CETKN (PELLETKM) ONpeaensieT U3rotoBu-
Tenb PCI.

9.4.2 B HeobxoamMbIx criydasx (cm. Tabnuuy 5) Ha UT gns hopmupoBaHusa Heo6xoamMmon CTPYKTYpbl MOTOKa
UNW oNs CokpalLeHns AnvHbl npsaMonuHeriHoro ydacTtka UT nepen PCIT yctaHaBnmBaroT cneyunanbHble YCTPO-
cTBa (cTpyesbinpsimutenu, Y wu gp.).

MecCTo yCTaHOBKM 1 KOHCTPYKLMIO 3TUX YCTPOWUCTB BbIOMPatoT B COOTBETCTBMM C TpeOOBaHUSAMM 3KCnnyaTa-
LIMOHHOM AokyMeHTaummn Ha PCIT KOHKpeTHOro Tuna.

leomeTpuyeckne xapaktepmctuku YT n cTpyeBbINpSIMUTENEN pacCyMTbIBAKOT MO M3MEPEHHOMY 3HAYEHUIO
BHYTpeHHero anametpa yyactka U T, pacnonoxeHHoro nepeg PCI-.

YcnoBHble BHYTpeHHME anameTpbl ydactkoB UT go u nocne YT unu cTpyeBbiNnpsaMUTeNst 4OMKHbI ObITh
paBHbIMU.

KoHcTpykuus YTT n cTpyeBbINpaMUTENS OOMMKHA NpegycMaTpuBaTh BO3MOXHOCTb UX EMOHTaXa B LIeNsxX
npoBefeHNs NEPUOANYECKMX OCMOTPOB MPOTOYHOW YaCTW U €€ OYNCTKN.

OcmoTp TexHunyeckoro coctoaHms YT n ctpyeBbinpAMUTENSt MOXET ObITb OCYLLIECTBIIEH C MOMOLLbIO SH-
gockona. [1ns BBoga aHAOCKoMNa BO BHYTPEHHIO nonoctb VT npegycmaTpmBatoT OOHO UM HECKOJSIbKO OTBEP-
CTUI, pacnosnoXeHHbIX B cTeHke T go n/vnu nocne kopnyca Y nnu ctpyeBbinpaMuTens. BHyTpeHHWIA guameTp
oTBepcTMIi Ansa Beoaa aHgockona B T He gomkeH npesbiwaTb 0,13DN. OTBepcTms Ansa BBOAa 3HAOCKONA BO
BHYTpeHHtoto nonoctb VT pacnonaratoT Ha pacctosiHum He MeHee 1DN ot kopnyca YT unu cTpyesbinpsammuTens.

[onyckaeTcs KOHTPOrb TEXHNYECKOro cocTosiHMs YT nnm cTpyeBbINpSMUTENS OCYLLIECTBISATL MYyTEM KOHT-
pons nepenaga AaBneHus Ha Hux (cMm. 9.3.1.1).

9.4.3 B cnyyasix HegonyCTUMOCTU NpepbIBaHMSA MOTOKa ra3a npv NpoBeaeHun paboT, CBA3aHHbLIX C OTKIH0Ye-
Hnem nnn gemoHTaxem PCI, a Takke B Lensax HegonyLeHna nospexaeHns PCIT npu nyckoHanagoyHblx pabotax
Tpybonposog 06opyayoT GannacHom u/unmn nepenyckHom nuHuamn. Mpumepsl MmoHTaxa PCIT ¢ 6annacHom u ne-
PEenyCcKHON NIMHUAMU NPUBELEHbI HA PUCYHKE 4.
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1 — TpybonpoBoa; 2 — u3onupylollasa 3anopHas apmaTtypa nepeg PCIT; 3 — PCI; 4 — usonupytowlas 3anopHasi apmartypa nocrne
PCI; 5 — bannac; 6 — usonupytollas 3anopHasi apMatypa bannaca; 7 — nepenyckHou knanaH; 8, 9 — KpaHbl (knanaHbl)

a — C nepenyckHbIM KnanaHoMm; 6 — c Bannacom; 8 — c Hannacom u nepenyckHbIM KnanaHom

PucyHok 4 — Cxembl MoHTaxa PCIT

9.4.4 B cnyyae HeobxoOuMOCTM onpegeneHns KOMNOHEHTHOro COCTaBa rasa HemocpeaCcTBEHHO Ha y3ne
namepeHun ero ocHawatot B cootBeTcTBUU ¢ FOCT 31370 obopynoBaHmem ans otbopa npo6.

9.5 U3smepuTenbHbIN Tpy6onpoBoa

9.5.1 MonoxeHna gaHHOro nogpasaena ycTtaHaBnmBaroT TpeboBaHUA K NPAMONUMHENHBIM yYacTkam (Cek-
umnam) UT 1 nx coeguHeHnsIM, eCnn OHU He BXOAAT B COCTaB KOMMIeKTa, NpeaycMoTpeHHoro narotosutenem PCI,
Ha KOTOpPbIV PacnpOCTPaHATCH rapaHTUM U3roTOBUTENS O ZONYCTUMOCTM NPUMEHEHWS JAHHOTO KOMMIEKTa.

Ecnu narotoutenem PCIT npegycMoTpeHbl TpeboBaHust k VT, aHanormyHble npvBegeHHbIM B JaHHOM Nog-
pasgene, Unn nHble TpeboBaHMS 1 OHW U3NOXKEHbI B 3KCMIyaTauMoHHON JokyMeHTaumm Ha PCIT unmn obecneyeHsi
0COOEHHOCTSAIMM €ro KOHCTPYKLMK, TO CreayeT PyKOBOACTBOBATLCS SKCMITyaTaUMOHHOM OKYMEHTaLMENR N3roTOBM-
Tens PCI. Mpu 3ToM pekoMeHayeTcs1 BbINOHUTL MONOXEHWS AAaHHOTO noapasaena nmbo B YacTu, He 3aTparneato-
e TpeboBaHus, NPeLYCMOTPEHHbIE 3KCMIyaTaLMOHHOM OKYMEHTaLUMEN, MO0 NOMHOCTLI0, ECIIN OHU HE MPUBO-
OST K HapyLUEHUI0 YKka3aHHbIX TpeboBaHuA.

9.5.2 MpsamonuHeiiHble y4actkn AT MoryT ObITb U3roTOBMEHbLI U3 OOHOM UM HECKOIbKUX CEKLNIA.

Tpebyemble npsiMonuHenHble y4acTku (cekummn) UT omkHbl ObITe LUNMHAPUYECKUMU U UMETb KPYTIoe ce-
YeHue.
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T cunTaloT NpsiMONIMHENHbIM, €Cr NPY BU3yanbHOM OCMOTPE Ha AnnHe Tpebyembix NPsiMONMHENHbIX
Yy4acTKOB He HabntogarTcsa narnbbl cekumn UT n nsrmbsl T B MmecTax coeguHennst cekumn UT.

Ha yyacTtke gnuHon 2DN, pacnonoxeHHoM HenocpeacTeeHHo nepef PCI, TpeboBaHme K LMIMHAPUYHOCTY U
oKpyrrnocTu cedeHma T cumTatoT BbIMOSIHEHHBLIM, €CIN NI0OON pedynbTaT N3MEPEHUn BHYTPEHHETO AnameTpa,
BbIMOJIHEHHbIX B Ce4YeHMsX HenocpeacTBeHHo nepef PCI 1 Ha pacctosHum 2DN fo Hero, He oTnnyaeTca bonee
yeM Ha 1 % cpefHero BHyTPEHHEro gmameTtpa 3Toro yvacTtka (cM. 9.5.3). B kaXgoMm cevyeHumr BbIMOMHST He
MEHee YeTbIpexX N3MEPEHNIN BHYTPEHHETO AMaMeTpa B HanpaBreHUsiX, PacnonoXeHHbIX Nog NpubnnsnTensHo
paBHbIMW yriaMu Apyr K Apyry.

WT nocne PCI n Ha yyacTke nepep PCI, pacnonoxeHHoM Ha pacctosHum 6onee 2DN oT ero kopnyca,
CUUTAIOT LMIUHAPUYECKUM Y UMEIOLLIMM KPYTioe CeYeHre, eCrnv 3TO NOATBEPKAEHO BU3yalibHbIM OCMOTPOM.

Ecnn UT nepep PCI” n3rotoBneH 13 HECKOMbKNX CEKLMI, TO BLIMOSHSAT cnegytowme TpeboaHune: 3a
npenenamu yyactka AT gnvHon 2DN, pacnonoxeHHoro HenocpeacTBeHHo nepen PCI, Ha Heobxoavmon annHe
NPsSIMONIMHENHOrO yyacTka AT pasHuua cpegHnx 3Ha4YeHUn BHYTPEHHUX ANaMeTpoB cedeHunin cekumii AT B mecTtax
X COeaMHEHNsT He AomKHa npesbiwaTtb 3 %, Npy 3TOM BbICOTa yCTyna B MecTe coefuHeHns cekumi UT He
OOIMKHa npeBbIwaTh 2 % cpegHero apugMeTUYeCKoro 3Ha4eH1s X AMameTpoB.

Ce4eHuisi, B KOTOPbIX U3MEPSIOT BHYTPEHHME anameTpbl AT, npyBeaeHbl Ha pucyHKe 5.

C1A3 A2 A1 b1
2DN | Hanpaenexve
noToka

Cekuum UT Kopnyc PCI” Cexkuus UT

A2 A1 B1
2DN Hanpasnexve

NnoTOKa

Cekuna AT Cekuma AT

6

A1, A2, A3, b1, C1 — ceyeHus UT,;
a — NpSIMONUHENHbIN y4acTok VT M3roToBneH U3 HECKOMbKUX CEKUMN; 6 — NpAMONUHENnHbIN ydacTok UT narotoBneH
M3 OLHOWN CeKUMn

PucyHok 5 — CeueHusi, B KOTOPbIX NPOBOAAT U3MEPEHNS BHYTPEHHero avaveTtpa UT

9.5.3 CpepgHui BHYTPEHHUIA anameTp ydacTtka gnvHon 2DN, pacnonoXXeHHoro HenocpeaCcTBEHHO nepen
PCI, onpenensitoT kak cpeaHee apnMeTUYECKOE Pe3yrnbTaToB M3MEPEHUIN CPEQHErD BHYTPEHHErO AnamMeTpa ce-
YeHun VT, pacnonoX)eHHbIX Ha KOHLAx 3TOro y4acTka, NoKa3aHHbIX Ha PUCYHKeE 5.

9.5.4 CpegHuvn BHyTpeHHUI anametp cedeHns T onpenensitoT Kak cpegHee apudpMeTnyeckoe pesynsratos
N3MEPEHWIN BHYTPEHHUX AMAMETPOB, BbINOSIHEHHBLIX HE MEHEE YEM B YETLIPEX ANaMeTparibHbIX HanpaBeHusX,
PacnonoXeHHbIX NPUONN3NTENBHO NOA OAMHAKOBBLIM YIIIOM APYT K OPYrY.

9.5.5 3a npegenamu yyactkoB VT gnvHoi 2DN, pacnonoxeHHbIX HenocpeacTBeHHO neped u nocne PCT,
OOMNyCKaeTCs MPUMEHEHMNE KOHYCHbIX NEPEXOAO0B AMs CThIKOBKM CEKLMI, pa3H1La AMamMeTPOB KOTOPbIX B MECTE UX
coeaunHeHwus npesbiwaeT 3 %.
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B MecTax coeguHEHNs KOHYCHOrO nepexoaa ¢ cekumsiMmn UT pasHmua ux BHYTPEHHMX AVaMeTPOB He JOJTK-
Ha npeBblWwaTh 1 %. CeyeHusl, B KOTOPbIX U3MEPSIIOT BHYTPEHHWE AnameTpbl T B criyuyae npyMeHEHNs! KOHYCHbIX
nepexoaoB, NpyBeAeHbl Ha PUCYHKe 6.

C1K2 K1A3 A2 A1 B1

Hanpaenenue
noToka

Cekuus UT KoHycHbIN Cekumns UT
nepexop,

Cekuns UT

A1, A2, A3, B1, K1, K2, C1 — ceyeHus UT.

PucyHok 6 — CeyeHusi, B KOTOPbIX M3MeEPSAIT BHYTPEeHHUI anameTp VT B criyyae npMMeHeHns KOHYCHbIX NepexofoB

Pasmepu KOHYCHbIX nNepexooB O0JT1>)KHbl COOTBETCTBOBATbL CleayrlWmnM yCIOoBUAM:

D.
1< Df <11, (9.14)
D, — D.
0<™2 71 <02 (9.15)

roe Dy v Dy — GonblWMn Y MEHBLUWIA CpeaHWe BHYTPEHHWE LAMaMETPbl KOHYCHOrO Nepexofa COOTBETCTBEHHO,
N3MepeHHble cornacHo 9.5.4, wm;
/. — [ONMHa KOHYCHOro nepexoaa, M.
KoHycHble nepexofbl COOTBETCTBYHOLLME BbilLeyKa3aHHbIM YCIoBUAM, He cunTaioT MC.

MpumMedyaHune—lNpuMeHeHe ApYrMX KOHCTPYKLMI KOHYCHBIX NepexonoB A0MyCKaeTCs, ecny 3T0 OrOBOPEHO
B 9KCNIyaTaluMOHHON AOKYMEHTauMuM Ha KOHKpeTHbIn PCI.

9.5.6 OTHOCUTENbHAs NOrPELUHOCTb U3MEPEHUI BHYTPEHHUX AaMeTpoB UT B kaxaom auameTpanbHOM
HanpasneHnn He gormkHa npesbiwatb 0,3 %.

BHyTpeHHWI anameTtp VT gonyckaeTcs namepsTb HENOCPEACTBEHHO UMW ONpPeaensaTb ero nyTem BblHucne-
HWS NO pesynbTataM U3MEPEHUIA HAPY)XHOro AuamMeTpa 1 TOMNLWMHbI cTeHku UT.

Pesynetathl namepeHuii BHyTpeHHero anametpa AT npusogat k temnepatype 20 °C no dhopmyne

D
D20 =156, (t= 20): (9.16)

rae oy — TeMnepaTtypHbI KO3MULNEHT NIMHENHOTO pacLuMpeHns matepuana T,
t— TemnepaTypa, Npy KOTOPOW MPOBOAMINCH U3MEPEHNS BHYTPEHHErO AnameTpa UT.
MorpelwwHocTe CY npy namepeHnmn HapyxHoro auametpa VT 1 TonwmHbl cTeHky BelibrpatoT, cobntogas Heoo-

\/( D*
DN

rae D* — HapyXHbIn HOMUHanbHbIN guametp AT, mu;
h — HoMUMHanbHasa TonuwmHa cteHkn YT, mm;

)2 52, + 4(&)2 52 < 01%, (9.17)

3+, 8, — OTHOCUTENbHas NorpeLHoCcTs CY, NpuMeHsieMbIX Anst ONpeAeneHnst HapyXHoro AuameTpa v
TonwmHbl T COOTBETCTBEHHO.
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Mo pesynbratam M3MEpPEHNI N pacveTOB, BbIMOSTHEHHbIX B COOTBETCTBMU C TpeboBaHuaMM 9.5.2—9.5.5,
COCTaBIAOT aKT, B KOTOPOM YKa3blBaoT:

- HaUMEHOBaHVe NPeanpPUATUS — BNagernbla y3na usMepeHus;

- HaMMeHOBaHWe 06 beKTa, Ha KOTOPOM Pa3MeLLIEH y3er U3MEPEHWN;

- MecTo ycTtaHoBkM PCI™ npu HanmMynm HECKOIbKMX U3MEPUTENBHbIX NTMHWIA Ha Y3Ie M3MEPEHWN;

- npumeHsiemble CU BHYTpeHHero guameTpa v AaTy ux noBepKu;

- CeY€eHWst, B KOTOPbIX OCYLLLECTBNSANNCH U3MEPEHWS;

- pe3ynbTaThl UBMEPEHWI N PACYETOB;

- BOIMKHOCTb, MHULIManbI, hamunum npeactaBuTenen npeanpusTusi-BnagensLa v opraHn3auum-KoHTpareHTa;

- 0aTy COCTaBIeHVs akTa.

AKT cocTaBnsoT npu moHTaxxe PCI™ nepepn nyckoM y3rna M3MepeHuin B 3KCnyaTaumio 1 3aBepstoT nognm-
Cbi0 NMUa/NpeacTaBMTens opraHn3auum, NPOBOAMBLLENO N3MEPEHUS, MOANUCAMN NpeacTaBUTenen n nevYataMmm
npeanpuaTua — BriagernbLa y3na usMepeHnii n OpraHn3aummn-KoHTpareHTa.

MpwnMmedyaHune— B cnyyae npumeHeHusa potaumoHHoro PCIT 1 namepeHuin gaBneHns n Temnepartypbl rasa B
€ro Kopryce akT He OhOpPMMSIOT.

9.5.7 Onsa TypbuHHbIX 1 BuxpeBbix PCIT npu narotoeneHun UT gonyckaeTcst NpyMeHeHMe CBapHbIX TPy6
TONBKO B TOM CIy4ae, CIi CBapHOW LLOB He SBNAeTCS cnnpanbHbiM. BeicoTa Banuka npogonbHOroO U NonepeyHo-
ro (Mnv KoNbLEBOTO) LLUBOB Ha BHYTPEHHEW MOBEPXHOCTU NpsIMOro yyactka AT He JormkHa npeBbIwaTh:

-0,005D — Ha y4acTtke T gnnHon 2DN, pacnonoxeHHoM HenocpeacTBeHHo nepen PCr;

- 0,01D — Ha yyactke UT gnnHon 2DN, pacnonoxeHHoM nocne PCT.

TpeboBaHWs k BUOY CBApHOTO LLBA M €ro pa3Mepam B Criydae NpuMeHeHnst potauuoHHbix PCIT He pernamen-
TUPYHOTCS.

9.5.8 YnnoTtHuUTenbeHble NPoKNaaKku He AOMKHbI BbICTYNaTh BO BHYTPEHHIOW NonocTe Tpybonposoaa. Peko-
MeHOyeMas TOLLMHA NIIOCKUX NPOKNagok — He 6onee 3 MM.

[ns LeHTPOoBKM NPOKNaAKM B NpoLecce MOHTaXa MCMONb3YHOT TP 3aTsKHbIX 60NTa, pacnonoXeHHbIX Nog,
yrnom 120°. MNocne LeHTPOBKU yNNOTHUTENbHON NPOKIaaKkM BCe 60MThI MIIOTHO 3aTAMMBAIOT.

TonwwmHa 3a3opoB mexay dnaHuammn cekumm T n PCI He gormkHa npeBbiwaTte 3 Mv  ana DN < 300
n0,01D — gna DN >300.

10 MNMoaroTtoBKa K U3MepeHUsIM

10.1 MNepen Ha4Yanom NU3MepeHUn NPOBEPSIOT COOTBETCTBME YCIOBUIA BbIMNOSIHEHNS M3MepeHUn TpeboBa-
HUAM pasgena 8.

10.2 OcHoBHble 1 BcnomoratenbHble CU, cpenctea 06paboTkn pe3ynsraTtoB M3MepeHnii, 4OMONHUTENbHbIE
1 BCroMorarterbHble YCTPONCTBA MOArOTaBNMBAKOT K paboTe B COOTBETCTBUM C SKCTITyaTaLMOHHON AOKyMeHTaLMen
Ha HUX.

10.3 YcTaHaBnmBatoT pernaMeHT 1 KpUTepUmn KOPPEKTUPOBKIM YCIIOBHO-MOCTOSIHHBIX BEMWYUH (CM. Takke 11.3).

[MeproanyYHOCTL KOPPEKTUPOBKN KOMMIOHEHTHOIO COCTaBa U MITIOTHOCTU ra3a nNpu CTaHAAPTHLIX YCIOBUSIX
AO0IMKHa COOTBETCTBOBATL NEPMOANYHOCTN 0TOOpa Npod, pacCHMTaHHON COrNacHo NPUNOXeHuto b.

YCnOBHO-NOCTOSIHHOE 3Ha4YeHne abCoMNTHOTO AAaBNEHUS NPY NPUMEHEHN MeToda T-nepecyeTa KoppekTu-
PYIOT, ECINM OTKIIOHEHME abCONOTHOrO AaBIEeHNs rasa OT 3HaYEeHUs, MPUHSATOrO YCITOBHO-NOCTOSHHBIM, BbIXOAUT 3a
npegensl

+0,01pU;, (10.1)

roe U;, — OTHOCUTElbHadA pacllnpeHHada HeonpegeneHHoCTb U3aMepeHna abcontTHOro AaBIeHus, YKa3aHHaA B
Tabnuue 7 ans COOTBETCTBYHLLIETO YPOBHA TOYHOCTU M3MepeHI/IIZ.

MpumeyaHune— 3HayeHVe abCOMOTHOTO AaBNEHNS MOXET OblTb NMPUHATO YCNOBHO-MOCTOSAHHOW BEMUYNHON
TOMbKO B Criydae NpuMeHeHus MeToga T-nepecdeta npu YpoBHE TOYHOCTU u3mepeHuin [ (cm. Tabnuuy 3).

YCNOBHO-NOCTOSAHHOE 3HaYeHNEe aTmoccbepHoro OaBleHNA KOPPEKTUPYHOT, €CITN OTKIMOHEeHUeE aTMOC(bepHOFO
OaBlneHna OT 3Ha4YeHUA, NPUHATOrO YCI1I0BHO-MOCTOAHHBIM, BbIXOOUT 3a npeaersibl

+0,003 pUj. (10.2)
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10.4 B namsaTb cpeacTB 00paboTkm pe3ynsTaToB M3MEPEHUIA BBOAST HEOOX0A4MMY0 MHCbOpMaLMIo O napa-
mMeTpax u xapaktepuctukax CU, UT, a Takke 3Ha4eHUs yCIOBHO-MOCTOSHHbBIX BEMMYUH B 3aBUCMMOCTM OT METOAA
nepecyeta (cm. 6.3).

B cnyyae npumeHenns metoda T-nepecyeTta 3HavyeHne abCcontoTHOro AaBneHus, MPUHSATOrO YCIOBHO-MOCTO-
SIHHOW BETMYMHOW, pacCyYnTbIBatoOT Mo hopmyne

P, = w, (10.3)
A€ Pmaxs Pmin — MaKCMMarnbHOe 1 MUHUMarnbHOE 3HaveHnst abCoNTHOro AaBnNeHns rasa B yCrnoBusx akcnnyara-
LMK y3ra N3MepeHUN.

B cnyyae npumeHeHns metoga T-nepecyeTa u p T-nepecyeTa B Ka4eCTBE YCNOBHO-MOCTOSHHOMO 3HAaYEHNUs
KoahULMEHTA CKMMAEMOCTM ra3a NPYHNMaIT 3Ha4YeHre, pacCUMTaHHoe Npuv gasneHun p, [cm. opmyny (10.1)]
1 cpegHeM 3Ha4YeHun TemnepaTypbl Ha y3re namepeHuin. [1na MHOroKOMMNOHEHTHbIX ra30B Npu pacyeTe koadhduLm-
€HTa CKUMaeMOCTU UCNOMb3YHT YCPEAHEHHbI KOMMOHEHTHbIN COCTaB ra3a.

B cnyyae npumeHeHns meToga p TZ-nepecyeTa Anst MHOrOKOMMOHEHTHBIX ra30B NPy OTCYTCTBMU BO3MOXHO-
CTV BBOAA B pearbHOM MacluTabe BpeMeHn B NaMSAThb BbIYUCTIUTENS KOMMIOHEHTHOIO COCTaBa rasa ero NpyH1UMatoT
YCINOBHO-MOCTOSAHHBIM. [1py 3TOM B Ka4eCTBe YCINOBHO-MOCTOSIHHOIO KOMMOHEHTHOIO COCTaBa rasa npuHUMaroT
nmbo pe3ynsTaThl NpegBapUTENbHO BbIMONHEHHOTO aHanu3a cocTaBa M3MepsieMOoro rasa, nMmbo NPorHo3MpyeMbIi
(oxmpaembiii) ero KOMMOHEHTHbIN COCTaB.

B cnyyae npumeHeHus MeToaa p-nepecyeTa Anst MHOrOKOMMOHEHTHBIX Fa30B MPY OTCYTCTBMY BO3MOXHOCTH
B pearnbHOM MacLuTabe BpeMeHy BBOAa B NaMSATb BbIYMCIIUTENSA MIIOTHOCTU ra3a npy CTaHAAPTHbBIX YCOBUSAX UK
KOMMOHEHTHOIO COCTaBa rasa, Heobxo4uMOro A ee pacyeTa, ee MPUHUMALOT YCITOBHO-MOCTOSIHHOW BENUYMHOWN.
Mpu 3TOM B Ka4eCTBE YCNOBHO-MOCTOSIHHOMO 3HAYEHWS MIOTHOCTY ra3a Npu CTaH4APTHBIX YCIOBUSX MPUHUMAOT
nmMbo pe3ynkTaTbl NPEABAPUTENBHO BbIMOMHEHHBIX U3MEPEHUIA, MO0 NPOrHO3MpPyeEMOe (OXnaaeMoe) ee 3Ha4YeHNe.

10.5 [Ins aBTOMaTU4ECKOM KOMMEHCAaLMM CUCTEMATNYECKMX COCTABSAOLLMX MOMPELUHOCTM OCHOBHbLIX C/ B
NamsTb BbIYMCNIUTENS MOTYT ObITb BBEAEHbBI MONPaBOYHbIE KOAPMULMEHTbI, NN KPMBAS MOrPELUHOCTM, UK rpagy-
MPOBOYHas xapaktepucTuka CU.

10.6 MNpu nogave raza B T ans HegonyweHnst noepexaeHnsa PCI™ BcneacTeme yaapHOro AMHaMmMyeckoro
BO30EWCTBUS HA HEro NOTOKa ra3a obecneynBatoT NiaBHyto nogady rasa vYepes PCIT B cooTBETCTBUM C 3KCnya-
TaLWOHHON JOKYMEHTaLMEN.

10.7 MpoBepaAT repMeTUYHOCTb BCEX Y3I10B, COEAVHEHWUN.

11 Mopsaok namepeHun n obpaboTka X pesynbLTaTtoB

11.1 B aBTOMaTM4ECKOM pPEXMME C MOMOLLILIO CpeacTBa 06paboTku pe3ynbLTaToB U3MEPEHMUI NPOBOAST pe-
rmcTpaumio n obpabotky nokasaHumn PCIT, CU Tennodunsmyeckmx xapaktepucTuk u hUsnko-XxMMn4ecKkmx napamer-
POB rasa v BblYUCIISOT MO COOTBETCTBYOLLMM hopMynam pasgerna 6 o6beMHbIn pacxoa n 06bem rasa, npuse-
OEHHble K CTaHA4apTHbLIM YCITOBUSAM:

a) B Criydae NnpMMeHeHnst MeToda T-nepecyeTa BbINOMHAKT permcrpaumto u oopaboTtky nokasanuin PCITn CU
TemMmnepaTtypbl rasa. [llepecumTbiBaloT 06BEMHBIN pacxod u 06beM rasa npy pabounx ycroBusix K CTaHgapTHLIM
YCrOBUWSIM C MPUMEHEHNEM COOTBETCTBYIOLLMX (POPMYII, MPpUBEAEHHbIX B 6.3.2;

0) B crniyyae npMMeHeHus metofa p T-nepecyeTa BbINOMHAT perncrpaumio n oopabotky nokasaHun PCT,
CW/ TemnepaTypbl 1 faBneHus rasa. lNepecuntbiBatoT 00bEMHBIN pacxod v 06bem rasa npy paboymx ycrnoBusix K
CTaHAapTHbIM YCITOBUSAM C MPUMEHEHEM COOTBETCTBYOLLMX (hopMyI, NpuBeaeHHbIX B 6.3.3;

B) B Crydae npuMeHeHust MeToga p TZ-nepecyeTa BbINOMHSOT perncrpaumo u oopadoTky nokasanumn PCT,
CW TemnepaTyphbl 1 AaBneHUs rasa. BblumcnsitoT koahOULMEHT CXMMAEMOCTU U hakTOpbl CKMMAEMOCTU NpK
pabounx 1 cTaHgapTHbIX ycnoBusx. MNepecuntbiBaloT 06beMHbI pacxo 1 06beM rasa npu paboumx yCcroBusix K
CTaHA4apTHbLIM YCIOBUSIM C MPUMEHEHUEM COOTBETCTBYHOLUMX (DOPMYI, MPUBELEHHbIX B 6.3.4;

r) B Cnyyae NpyMeHeHrs MeToaa p-nepecyeTa BbIMOMHAT peryctpaumio n obpaboTtky nokasaHun PCITn CU
NNOTHOCTY Npu pabounx ycnosusx. MNMpn He0B6XO0AMMOCTM KOPPEKTMPOBKIM NokadaHuin CY nnoTHOCTM Npu pabo4mnx
YCINOBWAX OOMOMHUTENBHO PETMCTPUPYIOT NokasaHns CU napameTpoB, npegycMoTpeHHbIX B 9.2.5.2, 1 ocyLuecTs-
NS0T KOPPEKTMPOBKY NokadaHuii CU nnotHocTy no doopmyrie (9.7). IamepstoT unm paccunTbiBatoT MAOTHOCTb NpK
CTaHAapTHbIX yCnoBusX. [epecunTbiBatoT 00 beMHbIV pacxos 1 obbem rasza npy pabounx ycrioBusix K CTaHaapT-
HbIM YCIOBUSIM C MPUMEHEHNEM COOTBETCTBYHOLLMX (DOPMYI, MPUBEAEHHbIX B 6.3.5.
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11.2 B COOTBETCTBUM C YCTAHOBMEHHbLIM pernameHToM (cM. 10.3) B namaTu cpenctea 00paboTku pesynbTa-
TOB U3MEPEHUI KOPPEKTUPYHOT 3HAYEHNS YCIIOBHO-MOCTOSIHHBIX BENMYMH.

[onyckaeTcs He KOPPEKTUPOBATb NIIOTHOCTL ra3a Mpu CTaHO4APTHBIX YCNOBUSX U KOMMOHEHTHBI COCTaB
rasa, ecrv BbIMOJSIHSETCS yCroBme

% 100 < 2exp{a+0,25[ln(mq)] - 0,72[1n(coq )]2} (11.1)
a=ag+a;In(p) +a; [In (PP (11.2)

a = an,y (WT“;)] (11.3)

o, = Jmax = 9min -100, (11.4)

q Gmax t Amin

A€ P, — 3Ha4YeHne NNOTHOCTU ra3a NPy CTaHAaPTHBLIX YCNOBUAX, MPUHATOE 38 YCIOBHO-MOCTOAHHYIO BEMUYNHY;
p.— M3MEepEHHOE NN paccynTaHHOE 3HaYeHne NNOTHOCTY ra3a npu CTaHAapTHBLIX YCNOBUSIX, COOTBETCTBYIO-
LLlee pesynbTaTtam aHanmaa npob, 0TOBpaHHbIX 3a pernaMmeHTpyeMbI Nepuos BpEMEHN MexXay odepea-
HOW 1 NpeablayLLen KOPPEeKTUPOBKOW YCITOBHO-MOCTOSAHHbBIX BESNTUYMH;
Qmax> Gmin — HambonbLuee 1 HauMeHbLLEE 3HaYEHNsT pacxoda B Nepuog BpeMeHW Mexay o4epeaHon u npe-
OblayLen KOpPEKTUPOBKOWN YCNOBHO-MOCTOAHHbLIX BEMUYNH.
3HaueHUst ko3 PUUNEHTOB a; NpuBeaeHb! B Tabnuue 9.

Tabnuuya 9

i J ay;

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

Pesynbrat pacyeta no npaeoin 4actu ycnosus (11.1) okpyrnsitoT 40 ABYX 3HAYaLLMX Lndp.

B tabnvue B.1 (npunoxeHne B) npuBegeHbl cnpaBoyHble 3HaYeHUs NpefenbHbIX A0nycKaeMbIX OTHOCK-
TeNbHbIX OTKIOHEHU MITOTHOCTYM ra3a Npy CTaHA4apTHBIX YCIOBMSAX (B MPOLEHTax) OT 3HaYEHWN, MPUHATBIX 3a yC-
FNOBHO-MOCTOSIHHYIO BEMUYMHY, PaCCYMTaHHbIX MO NpaBor Yactu ycrnosus (11.1), npy npeBbILLEHNN KOTOPbIX NPO-
BOOSAT KOPPEKTUPOBKY 3HAYEHMI NIIOTHOCTU ra3a npu CTaH4apTHbIX YCMOBMSX M KOMMOHEHTHOIO COCTaBa rasa.

11.3 Ecnu KoppekTnpoBKa yCNOBHO-MOCTOSIHHBIX BEMUYMH He Obina BbIMONIHEHA BBMAOY OTCYTCTBUS TEXHU-
YEeCKOW BO3MOXHOCTY ee MpoBedeHMs, TO He0bBXoAnMO NPOBECTM NepepacyeT o6bemMa rasa npu CTaH4apPTHbIX
YCINOBUSIX B COOTBETCTBUM C NPOLedypOu, 3NoXeHHoN B B.2 (npunoxeHue B).

12 KoHTponb cobniogeHus TpeboBaHM METOAUKU U3MEpPeHUr

12.1 MpoBepka peanusaumm MeTOAUKN U3MEPEHUN

12.1.1 MpoBepky peanudaunin M, oTHOCALLMXCSA K cdhepe rocygapCTBEHHOMO perynnpoBanHns obecneye-
HUS €AMHCTBA U3MEPEHNIA, OCYLLECTBASIOT OPUANYECKME NMLA MU MHOMBUAYarnbHbIE NPeanpyHUMaTenm, akkpe-
OVTOBaHHbIE HA MPaBo aTTecTaumMm METOAMK (METOL0B) U3SMEPEHWI, Nepe MyCKOM y3ria U3MEPEHUI B 3KCrsyaTa-
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LU0 UMW MOCTIe ero PeKOHCTPYKLUMKU. [JONONHNTENBHYHO NPOBEPKY NMPOBOASAT MO PELLEHNI0 apOUTpaXkHOro cyaa B
CMOPHbIX CIy4asx Mexay NoCTaBLLMKOM 1 noTpebutenem rasa.

B npouecce akcnnyatauum Briagerned yana namepeHnii o6ecnevmBaeT KOHTPOMb COBMoaeHNS U BbIMOMHe-
H¥sa TpeboBaHMI HACTOSLLIErO CTaHaapTa.

12.1.2 Tpwn npoBeaeHun nposepkn peanusauun MU yctaHasnmBeatoT:

- Hanu4yre akTa 3MepeHnst BHyTpeHHero guametpa UT;

- HaNM4yne TEXHNYECKNX ONMCaHnmn 1 (Mnn) pykoBOACTB No akcnnyaTtaumm CU;

- COOTBETCTBME YCIOBUI NPOBEAEHNS U3MEPEHUI TpeboBaHNsaM pasgena 8;

- cooTBeTCTBME MOHTaxa CW, BcnomoraTenbHbIX U AONONHUTENBHBIX YCTPOWCTB TpeboBaHmAM aKkcnyaTaum-
OHHOW AOKYMeHTaumn 1 pasgena 9;

- cobntogeHne TpeboBaHUM K TOUHOCTU M3MEPEHUIA.

12.1.3 OTHOCUTENBHYH pacLUMPEHHY HEOMPEAENEHHOCTb pedyrbraTa U3MepeHns 00bEMHOro pacxoaa 1
obbema rasa, npMBeaeHHbIX K CTaHO4APTHbIM YCIOBUSAM, MO KaXKaon peanvsauumn gaHHon MU yctaHaBnmBatoT Ha
OCHOBaHMW pacyeToB B COOTBETCTBMU C pasgeniom 13. PacyeT npoBoauT topnanyeckoe nyuo unv Hansugyanbs-
HbI NpeanpuHMMaTeNb, NPOBOASLLME NPOBEPKY peanu3aumm MW, no aTTecToBaHHOW NporpaMmme Unmn pyyHbim
cnocobom. PesynraThl pacyeTa JOMMKHbI IBMATHCS HEOTbEMIIEMbIM MPUITOXKEHMEM aKTa Nno NpunoxeHuto I n ObITb
3aBepeHbl NOANUCHIO NnLa, NPOBOAMBLLETO PaCHeThI.

12.1.4 TMo pe3ynkTatam NPOBEPKN COCTABIAIOT akT MPOBEPKM COCTOSIHUA U NpumeHeHnsa CU n cobnogennst
TpeboBaHWIN HACTOSALEro CTaH4apTa B COOTBETCTBMM C NpUIoxeHuem I

12.2 KOHTpONb TOYHOCTU Pe3ynLTaToB U3MEPEHUN

12.2.1 Tpun namepeHusx, oTHOCALLMXCA K cdhepe rocyaapCTBEHHOro perynmpoBaHnst obecneyeHms equH-
CTBa M3MepEeHUI, NpUMeHsIoT ocHoBHble CU 1 cpeacTBa 06paboTku pedynsTaTtoB M3MEePEeHUn yTBEPXKOEHHbIX TU-
noB, NpoLleaLLne NoBepPKY.

OcHoBHble C/ v cpepcTBa 06paboTkM pesynsTaToB U3MEPEHWI, HE NPpeaHAa3HAYEeHHbIE ANs MPUMEHEHMS B
cepe rocyaapCTBEHHOrO perynmpoBaHns obecnedeHns eanHCTBa U3MepPeHNn, AO0MKHbI NOABEPraTbCsi NoBepKe
Uny KanMbpoBKe NPV BBOAE Y3ria N3MepPEHnI B KCMyaTaLmio ¥ NepUoan4eckon kannbpoBke B NpoLecce aKCny-
arauum.

HononHutensHble C nognexat noBepke nnm kanmbpoBske.

MepunoanyHocTb noBepkn CU gomkHa COOTBETCTBOBaTL MEXMOBEPOYHBLIM MHTEPBANaM, yCTaHOBIIEHHbLIM MPU
yTBepxaeHum Trna CU.

12.2.2 Tpun n3amepeHnsix ¢ ypoBHEM TOYHOCTM M3mepeHun A B nepuog mexay nosepkamum CU pacxoga,
[aBreHns 1 TemnepaTtypbl PEKOMEHAYETCH OCYLLECTBMASATL HE pexe O4HOro pa3a B MecsiL, CnyeHne ux nokasa-
HWI C NOKa3aHUAMM KOHTPOrbHbIX CU B Liensix oLeHkn npurogHocTy pabounx CU k ganbHenLwen akcnnyataumm.

OTHOCHTENbHas pacLUMpeHHas HeonpeaeneHHOCTb pedynbraTta n3MepeHnin KOHTPonbHbIM CU gomkHa BbIThb
He Bonee OTHOCUTENBHOW pacLUMPEHHOWN HeonpeaeneHHOCTH pesynbraTta usmeperHun pabodmm CU. PekomeHay-
€TCS NCNoMnb30BaTh KOHTPOrbHbIE CU, oTHOCUTENbHAasA paclunMpeHHast HeonpeaeneHHOCTb pedynbTaTta UsMepeHnn
KOTOpbIX He npeBbIwaeT 0,5 OTHOCUTENBHOW paCLUMPEHHON HeOonpeaeneHHOCTU pedynbraTa usMepennii pabo-
unx CU.

CnnyeHne nokasaHuin KOHTPOrbHOro 1 pabodero CY BbINOAHAOT NPYU MUHUMAIbHOM, CPEAHEM U MaKCU-
ManibHOM 3HaYeHWAX AnanasoHa U3MeHEeHNs n3MepseMoro napameTpa. Ecnm oTcyTcTByeT BO3MOXHOCTb Cnnye-
HWSI MOKa3aHUI MPU YKas3aHHbIX 3HAYeHUIX napamMeTpa, TO JOMYCKaeTCs BbINOMHATL CAMYEHNE MNpU TEKyLLem
3Ha4YeHun napameTpa.

Pesynsrat cnvyeHmns nokasaHuim paboumnx n KOHTPOnbHbIX CY cuntatoT NonoXuTenbHbIM, eCrv AN KaXa0ro
3Ha4YeHus NapameTpa BbINOSHAETCS yCroBue

2
E(E-—1 EEJ
ITm 25

15 o 2 =1 i= ) 12.1

m];Ej <|Uu?+ k2. ) +U2, (12.1)
_ yj _ij

Ej="ry, 100, (12.2)

rae E; — oTHocuTernbHoe OTKNoHeHWe nokasaxwii paboyero CY ot nokasaHuii koHTpornbHoro CU npu j-m nsme-
peHuu, %;

36



m — YUCIO U3MEPEHUI;

FOCT P 8.740—2011

U;, — OTHOCUTEJ1IbHaA paclunpeHHada HeonpeaeneHHoCTb M3MepeHI/|l7| BEJIMYNHbI y C MOMOLLbHO pa6oqero CH,

Upc

paccyMTaHHast B COOTBETCTBMU C TpeboBaHmamMmn 13.1.5;

— OTHOCUTENIbHAaA paclunpeHHaa HeonpeaneneHHoCTb M3MepeHVIl7I BeJIMYUNHbI ¥y C MOMOLLbKO KOHTPOJIbHOIo

CW, paccuntaHHas B COOTBETCTBUM C TpeboBaHuaMN 13.1.5;

k — koadbdpuumeHT CTblogeHTa Anst LoBepUTENbHOM BEPOSTHOCTM 95 % 1 umcna cteneHern ceoboapl v=m—1;

Y, ¥j — nokasaHus paboyero u koHTposnbHoro CU npu j-m 3MepeHum COOTBETCTBEHHO.
3HaueHus koadduumeHTa CTblogeHTa Anga 4OBEPUTENbHOM BepoATHOCTU 95 % B 3aBMCMMOCTM OT Yncna
cTeneHer ceoboabl v npuBeaeHs B Tadnuvue 10.

Tadobnwuya 10
\Y 2 3 4 5 6 7 8 9 10
k 4,30 3,18 2,78 2,58 2,45 2,36 2,31 2,26 2,23
% 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

Mpu cnnyeHun nokasanmi paboyero n KoHTporbHoro PCIT MHOroKpaTHO (He MeHee ognHHaaLaTh pas) uk-
CYPYIOT 3HAaYeHNs1 06BEMHOrO pacxoaa rasa npu paboymx yCrnoBmusix no nokasaHnsiM CpeacTB 06paboTkm pesyrib-
TaToB U3mepeHun paboyero n koHTporbHoro PCI. MNepen cnvyeHem nokasaHun paboyero n KoHTponsHoro PCIT
3HayeHne 0OGbEMHOro pacxoaa rasa npu pabounx ycrioB1sixX, n3MepeHHoro KoHTponeHeiM PCI, npmBogAT K ycro-
BMSIM n3mepeHun padodero PCI™ no popmyne

* Gwk Z T

() BT (12.3
K
Ap=p-ps (12.4)

rae qV; — 3HayeHne o6bLEMHOr0 pacxofa rasa, U3MepeHHOro KOHTposnbHbiM PCI, npmBegeHHOro K ycrioBusim

namepeHui padoyero PCT;

q,«— OOBEMHBIN pacxof rasa, UMepeHHbIN KOHTPoNbHbIM PCT;

Ap — nepenag gaBneHnst Mexay paboynm n KoHTponbHeiM PCT;

p, p,— abcontoTHoe AaBneHne ra3a B paboyem v KoHTporbHOM PCI™ cOOTBETCTBEHHO;

T, T,— abcontoTHasa TemnepaTypa rasa B paboyem v KoHTponbHoM PCIT COOTBETCTBEHHO;

Z — hakTop CKMMAEMOCTY ra3a, pacC4MTaHHbIV C y4eTOM 3Ha4YeHNs1 abCONOTHOIO AaBMNeHns 1 TemnepaTypbl
rasa B paboyem PCT;

Z,— (hbakTop CKMMaeMOoCT ra3a, pacCHMTaHHbIN C y4eTOM 3Ha4YeHMs abCOMTHOrO AaBMNEHNs U TemnepaTypbl
rasa B kKoHTponsHom PCI.

CnunyeHne nokasaHumn pabo4dero n koHTporibHoro CY gaBneHust ocyLecTBAsOT NPU OTKIMFOYEHHOM OT NOTOKA
rasa paboyem CU gaBneHus. B kauectBe koHTponbHoro CY faBneHnsi npuMeHsIOT KanmbpaTop AaBneHns unm
rpPy30nopLUHEBON MAaHOMETP. VI3MepeHust NpOBOAAT B TPEX TOYKAX Anana3oHa M3MEHEHNS AaBrieHns ras3a: npu
3HaYEHUsIX, MPMMEPHO COOTBETCTBYIOLLNX BEPXHEMY, CPEOAHEMY U HXKHEMY 3HaYEHUsIM AnanasoHa. B koHTponu-
PyeMbIX TOYKax MHOTOKpaTHO (He MeHee Tpex pa3) MKCUPYIOT NokasaHus padoyero 1 koHTponbHoro CU naene-
HMS 1 MPOBEPSAIOT BbINOMHeHWe ycrosud (12.1).

CnnyeHune nokasaHu paboyero 1 KoHTporbHoro CY Temnepatypbl MOXET ObITb NPOBEAEHO C AEMOHTUPO-
BaHHbIM ¢ T pabounm MNT nnn 6e3 ero gemoHTaxa.

Ecnu cnnyenne npoBogaT ¢ AEMOHTMPOBaHHBLIM [T, TO UCNONb3YHOT CyXOBMOYHbBIN UMM XKUOKOCTHOM Kanmo-
paTop TemnepaTyphbl. B KOHTPONMpyeMbIX TOUKax Anana3oHa U3MepPeHUn MHOTOKPaTHO (He MeHee Tpex pas) huk-
CVPYIOT 3HAYEHME TemnepaTypbl No NokasaHuaM kanubpatopa u cpefctsa 06paboTku pe3ynbsTaToB U3MEPEHWN.

Ecnu cnnyeHmne npooasT 6e3 gemoHTaxa pabodero NT, To MHOrokpaTHO (He MeHee Tpex pas) hukcupytoT
Temneparypy rasa rno nokasaHusiMm cpefctasa 06padoTkn pe3ynbsTaToB U3MEPEHUN N NOKA3aHWSIM KOHTPOSbHOIO
[T, ycTaHOBNEHHOro B NOTOKE rasa.
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Pesynkrar crnimieHnst nokasaHum pabovero 1 KOHTPOsbHOro MT cumTaoT NONOXUTENBHBIM, ECIN BbINOMHEHO
ycroue (12.1).

12.2.3 B npouecce akcnnyaTaumm yana uamepeHnin KOHTPOSMpPYHOT:

- oTcyTCcTBME cOoeB nokasaHumi CU;

- CBOEBPEMEHHOCTb 1 MPaBUIbHOCTb KOPPEKTUPOBKU YCITOBHO-MOCTOSHHbBIX BEMWYMH;

- BbINOSIHEHMe TpeboBaHWI K yCIOBUSIM U3MEPEHUN;

- MOKa3aHusi 4ononHuTenbHbIX CU;

- napameTpbl PCI, gnarHocTrka KoTopbiX MpeayCMOTPeHa ero SKCnyaTauMoHHON JOKYMEHTaLNeNn;

- FrepMEeTUYHOCTb coeauHeHnn T n coeanHMTENbHBIX TPYOOK;

- COCTOsIHME BHYTPEHHeN noBepxHocTh UT 1 npotoyHon Yactu PCT;

- KOPPEKTHOCTb KOHPUIYPUPOBaHNS BbIMUCIIUTENBHOMO YCTPOWCTBA.

YkasaHHbIV nepeyeHb KOHKPETU3MPYIOT B 3aBUCHMOCTY OT MPUMEHSIEMbBIX OCHOBHbIX 1 AONONHUTENBHBIX CA
1 YCIOBUWI UX MPUMEHEHMS.

12.2.4 KOHTpPOmb TEXHUYECKOro COCTOSAHUA TYPOUHHBIX 1 poTaumoHHbix PCI, YT n cTpyeBbInpaMUTeENnsa no
pesynsratamM U3MepeHUi NOTEPU AABIEHNS HA HUX BbIMOSHSIOT NEPUOANYECKN C MHTEPBAIIOM, YCTAHOBMEHHbIM
cornacHo rpaduky paboT no TEXHNYECKOMY OBCIY>KUBAHWIO y3ria U3MEePEHUI, HO HE pexxe OAHOTO pasa B MecsL.

M3amepeHHoe 3HaueHne nepenaga gaeneHus Ha PCIT cpaBHMBAKOT € KOHTPOJTbHBIM 3HAYEHNEM.

Ecnu nepenag gaenenust Ha PCI™ B npouecce ero akcniyarauum He NPEBbILLAET KOHTPOMbHOIO 3Ha4YeHNUst
notepb Aaenexus 6onee yem Ha 20 %, To PCI” paboTtocnocobeH.

Ecnu nepenag gaBnennsi Ha PCIT npeBbIlaeT KOHTPOSIbHOE 3HAaYeHWe MoTepb AaBrieHust 6onee Yyem Ha
20 %, HO He npeBbILIAET KOHTPOBHOrO 3HavYeHns 6onee yem Ha 50 %, To Heobxoammo obpaTnTb Ha aToT PCIT
0coboe BHMMaHue, Tak Kak BO3MOXHO, 4To ckopo PCI™ ByaeT HyaaTbes B 06CNyXKMBaAHUN UMM PEMOHTE.

Ecnu nepenag gaBnennst Ha PCIT npeBbiwaeT KOHTPObHOE 3HayYeHue NoTepb AaBreHus 6onee yem Ha
50 %, HO He MpeBbILaeT KOHTPOIBLHOro 3HaveHus 6onee yem Ha 80 %, To He06XxOOUMO NPOBECTM aHanU3 Npeabl-
OyLWKMX NpoBepok nepenaa AasneHusa Ha atom PCIT nnv udyuntb gaHHble apxusa. Ecnv npu npegbligymx
NpoBEepKax Unv B NOCNEAHNX 3anMcsax apxmBa M3MepeHHOE 3Ha4eHne nepenaga He Haxoaunock Bbrnam gonyctu-
MOTO 3HaYeHUs1, TO, BO3MOXHO, 3TO BpeMeHHoe 3arpssHeHune nonoctun PCI, KoTopoe MOXeT BCKOope camoycTpa-
HUTbCS. B 3TOM crnyyae Heo6xo4nMOo NPOBECTU LOMNONHUTENbHBIN KOHTPOSb Nepenaaa aaenexHus Ha PCIT vepes
HebOonbLLOW MPOMEXYTOK BpeMeHu (0guH—Tpu AHs). Ecnn nepenag aaBnenus Ha PCIT He yMeHbLUmnncs, To npu-
HMMaLOT peLleHne 0 HeobXoAMMOCTM NPOBEAEHNSI TEXHNYECKOTO 00cnyXmBaHusa nnm pemoxta PCI; ecnn nepe-
nag Ha PCI” BepHyncs B rpaHuubl AonyckaeMbix 3HavyeHun, To PCIT cunTaroT paboTocnocobHbIM.

Ecnu nepenag gaBnennsi Ha PCIT npeBbIlIaeT KOHTPOSIbHOE 3HaYeHe noTepb AaBrneHus 6onee yem Ha
80 %, To PCI" moanexvT peMOHTY.

Ecnu nepenag aaenenus Ha YT nnuv cTpyeBbIiNpsiMUTENE NPEBbILLAET KOHTPONbHOE 3Ha4YeHne Gonee Yem
Ha 10 %, HeobxooUMO NPOBECTM €ro OYMCTKY.

[Ins KOHTPOMS B MPOLIECCE SKCNIyaTaumm LenoCTHOCTM ounnsTpytoLero anemeHTta YOI© 1 cTeneHm ero 3aco-
PEHUst NPUMEHSIKOT CTaLMOHapPHO YCTaHOBMEHHbIE HankaTopbl unn CU nepenaga gaenexus. Nepenag gasneHns
Ha ounbTpe He JOSMKEH NPeBbILaTh AOMYCKaeMOro 3Ha4YeHUs, yKka3aHHOro B ero nacrnopTe.

KoHTponbHOe 3HayeHne NoTepb AaBMEHNS A® AN TEKYLLMX YCIIOBUM N3MEPEHNI pacxoda u oobemMa rasa
paccumTbIBalOT MO hOpMynam:

- PV U3BECTHOM 3Ha4YeHNM KO3 PULIMEHTA MTMAPABIINYECKOrO CONPOTUBIIEHNS

pay
(103 on)"’

- NPWY U3BECTHOM 3Ha4YeHUN NOTEPU AAaBINEHUA AW, ,, NPUBEAEHHOIO B SKCﬂﬂyaTaLJ,VIOHHOVI OOKyMeHTauunn ana
N3BECTHbIX 3HAYEHWUIN JaBMEeHUs Prp, MANOTHOCTU rada Npu CTaHOapPTHBIX YCNOBUAX P, M PACXofa rasa, paBHoro q,.

Aw = i% (12.5)

— pC‘C
A(l) = A(l) — |-
Tq(pCT [ ) (12.6)

PekomeHayeTcs Ha HadanbHOM aTarne akcnnyatauun PCI™ onpeaenuts AenCTBUTENbHbIN KOI(PULIMEHT rna-
pPaBnMYECKOro CoNpoTUBIIEHMS NO doopMyrie

(1073 D)’ 72 Aw

E_,:T, (12.7)

38



rOCT P 8.740—2011

roe Aw, p, g, — 3Ha4yeHus NoTepb AaBneHust, NNOTHOCTU ra3a 1 pacxofa rasa npu Hambornee xapakTepHbIX Pexu-
Max pabotbl PCI, YT unu cTpyeBbINpsiMUTENEN B MPOLIECCE X SKCMNyaTaLmn.
KoHTpornb nepenaga gaBneHns OCyLLIECTBIAT Npu pacxofax raza He MeHee 0,2 g, max -
12.2.5 lNepuognyeckmn He pexxe OQHOro pasa B MecsiL, NPOBOAST NPOBEPKY repMEeTUYHOCTU coeanHeHnin T,

13 OueHka HeonpeaeneHHOCTU pe3ynbrata U3MepeHUn

13.1 O6Lwme nonoxeHus

13.1.1 OueHKy OTHOCUTENBHOM PaCLUMPEHHON HEOMPEAENEHHOCTM Pe3ynbLTaToOB M3MEPEHNIA NPOBOAAT B Lie-
nax nogTeepXaeHus cobnogeHnst TpeboBaHUM K TOHHOCTU N3MEPEHMI.

OTHOCHTENbHAs pacLUMpeHHas HeonpeaeneHHOCTb U3MepPeHU pacxoda 1 obbema rasa npu nobbix codeTa-
HUSIX N3MEepPSIEMbIX NapamMeTPOB MOTOKa U CPeAbl HE JOMKHA NPEBbILLIaTh OTHOCUTENbHYH PaCLUMPEHHYIO Heomnpe-
OEeNeHHOCTb M3MEePEHWI, yCTaHOBIIEHHYIO B pasgerne 5, Anst COOTBETCTBYIOLLENO YPOBHSI TOYHOCTU N3MEPEHUIA.

13.1.2 B paHHOM pasgerne npvBeaeHa MeTOAMKa OLEHKN OTHOCUTENbHOM CYMMAaPHOW CTaHOAPTHOM 1 OTHO-
CUTENbHOW pacLUMPEHHOW HeONpeaeneHHOCTEN pe3ynbTaToB n3amepeHnii Ha ocHoBe [3] n [11].

13.1.3 OTHOCUTENBLHYO paCLLUMPEHHYIO HEONPEAENEHHOCTb (Npy KO3 dULIMEHTE OXBaTa 2) pesyrnbkrara us-
MEPEHWIN BEMNMNYMHBI ¥ pacCcunTbIBatOT No hopmyrne

;. (13.1)

OTHocUTEeNbHas pacluMpeHHasi HeonpeaeneHHOCTb AoSMkHa ObiTb NpeAcTaBneHa ABYyMs 3Ha4YaLLMMmy Lmd-
pamMu.

3.1.4 Ecnu 3agaHa norpetuHocTb CU, To OTHOCHTErbHYI0 CTaHAaPTHYHO HeONpeaeneHHOCTb pesyrbraTta ns-
MepPEHWI BENNYMHBI y 6e3 yuyeTa AOMNONHUTENbHbIX COCTaBISOLLMX HEONPeaeeHHOCTH, BbI3BaHHbIX BHELLHVMMU
BNUSIOLLMMM BENIMYMHAMM, JOMYCKAETCS paccYMThIBaTh Mo hopmyrnam:

- NP1 U3BECTHON OCHOBHOMN aGCOMOTHOM NOTPELUHOCTY Ay 1S OCHOBHOW OTHOCUTENBHO NOTPELLHOCTY &,

, A
ug, = 5073’ =058, (13.2)

- NPV N3BECTHOWN NPUBEAEHHON OCHOBHOWN MOTrPELLHOCTU Y,
€CI HOPMUPYIOLLMM NapaMeTpOM SIBMSIETCS Anana3oH U3MepeHun (Vs — ¥,)

ug, = 057,77, (13.3)
€CN HOPMVPYIOLLIMIA NapaMeTPOM ABMSIETCS BEPXHUI Npeaern U3MepeHui
u, =05y,%e
oy = 05Y, 7" (13.4)

13.1.5 OTHocuTENbBHYIO CTaHOAPTHYO HEONPEAEeNEHHOCTb U3MEPEHUI BENMUYUHBI Y PacCUUTbLIBaOT No hop-
Myne

/ 2 0,5
u = E[u;’,] , (13.5)

raoe / — yncno nocrneagoBaTternibHO COeANHEHHbIX KOMMOHEHTOB M3MepI/ITeJ'IbHOIZ uenun, ncnorib3yembix ana name-
peHna BennynHbl y;

U)',,. — OTHOCUTENbHAas CTaHAapTHast HeonpeaeneHHOCTb, BHOCUMAS i-M KOMMOHEHTOM W3MepPUTENBHON Lieniu

C y4eTOM OONOJTHUTENIbHbIX COCTaBJIALWNX HEeONnpeneneHHOCTU, Bbi3BaHHbIX BHELLHMW BITUAOLLMNA
BEJTMYNHaAMW.

’
OTHoCUTENbHYIO CTaHAAPTHYIO HEOMPEAENIEHHOCTb Uy, PaCCHUTBLIBAIOT MO PopMyIie

P
’r ’ ’
uy, =|Uoy, + Xu'n | (13.6)
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rae m— 4Yucrno BINAKLWNX BEJTUYNH,

Uy, — OCHOBHas! COCTaBIISIOLLAS OTHOCUTENBHOM CTAHAAPTHOM HEOMPELErNeHHOCTU PesyrbTara MaMepeHHuil

BeJTIM4YUnHbI y;, pacCHUTaHHaA bes y4yeTa AONOJNTHUTENbHbIX COCTaBNALWMX HeonpeaeneHHOCTH, Bbl3-
BaHHbIX BHELLUHUMW BINUAOLLIUMW BEJTUHUHAMMW,

Uﬁy,-, — [OMOSHUTENbHAs COCTaBINALLAS OTHOCUTESbHOW CTaHAAPTHOWM HEONPEeAereHHOCTM peaynsTaTa usMe-

PEHUI BEMNYMHBI y; OT j-M BAUSIOWLEN BEMNYMHBI.
13.1.6 OTHOCUTENBHYIO CTaHAAPTHYIO HEOMNPEAENEeHHOCTb pedyrbTaTta KOCBEHHbIX M3MEPEHUI BENUYMHBI Y,
KoTopas cBsizaHa PYHKLMOHANbHOM 3aBUCUMOCTBIO C M3MEPSEMbIMU BENUYMHAMM y; (Hanpumep, TemnepaTypow,
[AaBrneHneM, KOMMNOHEHTHbIM COCTaBOM)

y=F(y1, Yor - Ym)»

paccunTbIBalOT Mo chopmyne
m
u =+ Zﬁzlu’z_ (13.7)

roe uy , — OTHOCUTEnNbHas CTaHAapTHas HEOMPEAENeHHOCTb, NPUNKChIBaeMast (PYHKLMOHArbHO 3aBNCMOCTY;
Uy — OTHOCUTErNbHAs CTaHAaPTHas HEOMPEAENEHHOCTb PeayrikTaTa U3MepEeHUs! i-1 BENUUMHBI;
¥, — KO3PULIMEHT YyBCTBUTENBHOCTY BENYMHBI Y K U3MEHEHWIO 3HAYEHWS! -1 U3MEPSIEMOii BEMMNUMHBI.

MpumeyaHune— lpn n3BeCcTHON abCONOTHOM MOTPELUHOCTA Ay WM OTHOCUTENbLHOW MOrpeLHocTn dy,

MPUNMCBLIBAEMON (DYHKLIMOHAMBHOW 3aBUCUMOCTH, HEONPeaeneHHoCTb Uy, paccuuTLIBaOT No dopmyre

’ Ay

)
y
ny = y\/g -100 = ﬁ (138)

OTHOCUTENBHBIN KO3 MPULMEHT YYBCTBUTENBHOCTU PACCUUTLIBAIOT MO hopmyne

0y, = £, 2 (13.9)

i

rae fy. — vacTHas npoussoaHas yHKUMM f Mo y; .
Ecnun HenssecTHa MaTeMaTuyeckast B3aMMOCBSA3b BEMMYUHBI Y C BEMUYNHOW y; Uin AuddepeHumpoBaHme
~ ~ ’
dyHKUMN f 3aTpyaHEHO, 3HAYEHNE YaCTHOW MPON3BOAHOWN fy/ paccunTbiBatoT Mo hopmyrne

Flyi+ay:) - f(y;)
Ay

3HayeHue npupalleHns aprymeHTa Ay, pekomeHayeTcs BolbrpaTb He 6ornee abconoTHOM HeonpeaereHHo-
CTU U3MEPEHWIN BEMNYMHBI ;.

13.2 ®Popmynbl pacyeTa OTHOCUTENIbLHOM CYMMapHOW CTaHAAPTHOM HeornpeneneHHOCTU namepe-
HUIM pacxopa rasa

13.2.1 OTHOCUTENBHYH CyMMapPHY0 CTaHOAPTHYH HEONPEAEIEHHOCTb M3MEPEHUI 06 EMHOIO pacxoda rasa,
NPUBEOEHHOIO K CTaHAaPTHbIM YCIOBUSIM, PaCCYMTBIBAIOT N0 chopMyriam:

- pU NpMMEHeHUn mMeToda p-nepecyeTa

f, = . (13.10)

’

' . ' 1. \0,5
qcz(uq§+u52+u +u§) ; (13.11)

2
u Pc

- Npy NpUMeHeHnn meToaoB T-nepecyeTta, pT-nepecyeta n pTZ-nepecyeTa

! ' 2 ! 2 r ~' 0‘5
u(’k:[uq§+u32 +(1—13Kp) u%+(1+ﬁKT) u§+u,2<} (13.12)
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, , 2 2 . . TS
i u, =[uq§+u§ +(1-@ZP) u? +(1+9,,) u%+uzz,zc} , (13.13)

rae Uy — OTHOCUTENbHAs CTaHAapPTHAs HEONPEAENEeHHOCTL onpeaeneHus Ko MULIMEHTa CXUMAEMOCTY ra3a
6e3 yueTa HeonpeaeneHHOCTU U3MEePEHUI AaBIEHUs Y TeMNepaTypbl;

JZ/ZC — OTHOCUTENbHAaA CTaHOapTHaA HeonpeaeneHHoCTb onpeaerieHnsa OTHOLLEeHUA cbaKTopa CXnMMaemMocCcTn

rasa npu paboumx ycnoBusx Kk hakTopy CKMMaeMoCTy ra3a npu cTaHgapTHbIX ycnosusx 6e3 yyeta
HeonpeaeneHHOCTV M3MEPEHNIA AaBeHNst U TemnepaTypbl.

13.2.2 B cnyyae npumeHenuns NBK, y koToporo MX HopmupoBaHsl ¢ ydetom MX CU gaBneHunst n Temnepa-
Typbl, N HEOMNPEAENEHHOCTU pacyeTa KO3 ULIMEHTA CKMMAEMOCTU ((PaKTOPOB CXKMMAEMOCTH), OTHOCUTESNBHYHO
CYMMapHyo CTaHAaPTHYO HEONpeAeneHHOCTb M3MepeHnin 06 bEMHOro pacxoaa rasa, npuBe4eHHOro K ctTaHaapT-
HbIM YCITOBUSAM, ONpeaensitoT no gopmyrne

’ "2 . \0®
up = (uZ+uZ,) . (13.14)

13.2.3 B cniyyae npumeHenunst MIBK, y kotoporo MX HopMrpoBaHbl 6e3 yueTa HeonpeaeneHHoCTU pacyeTa
KoadphmumeHTa CxMMaemMocTu (akTopoB CKUMAEMOCTH), HO ¢ yueToM MX CU naBneHusi u TemnepaTypbl, OTHOCH-
TeNbHYI0 CyMMapHYH CTaHAapTHYH HEONPeAENeHHOCTb M3MepPEHNI 06bEMHOro pacxoda rasa, NpMBEAEHHOrO K
CTaHAapTHBIM YCIOBUSAM, ONPEeAEnsoT No hopmynam:

: . . , .. \0.5
ug, :(uq§+u”25,( —219Kpu§ + 20y, u7f +u,3) (13.15)
'2 '2 o " " 0,5
7 ug, =(qu+UMBK —Zﬁzpup +20z. U7 +UZ/Zc) : (13.16)

roe Ué/zc — OTHOCUTEelbHaA CTaHOapTHad HeonpeaeneHHoCTb onpeaeneHna OTHOLLEeHUA cbaKTopa CXNMMaeMoCTun

rasa npu pabounx ycrioBusix kK pakTopy CKMMaeMOoCTM ra3a npyu cTaHAapTHbIX YCIIOBUSIX.
13.3 CocTaBnsowme HeonpeaeneHHOCTM U3MEPEHUI pacxoaa rasa
13.3.1 OTHOCUTENbHYIO CTaHAAPTHYH HEoNpeaerneHHOCTb M3MepeHmnii 06beMHOro pacxoaa rasa npu pabo-
41X YCIOBUSIX pacCcUYMTLIBALOT Mo hopmysie

' 15 10,5
u, =[upz+u2]”, (13.17)

roe upcr — OTHOCUTENbHasa CTaHgapTHas HeonpeaeneHHOCTb U3MePEHUn pacxoda rasa npu pa60t4|/|x ycnoBuax c

nomotupbto PCr;

unp — OTHOCUTEelnbHad CTaHOapTHadA HeonpeneneHHOCTb I'Ip806pa3OBaHI/IF| BbIxogHoro curHana PCI.

13.3.2 OTHOCUTENbBHYIO CTaHAAPTHYIO HEONPeAEeNneHHOCTb N3MePEHU abCoNOTHOrO AaBneHus ra3a pac-
CYMTBLIBAIOT NO hopMynam:
- NP1 NpyMeHeHnn NpeobpasoBaTenen abcontoTHOro AaBnNeHUs

; ,108
up = 21 u,’,,.] ; (13.18)
- PV NpUMeHeHun npeobpasoBaTernen M30bITOYHOrO AaBreHUs
2 ) 9 05
’ _ & ’ p_a 2 .
U = (p) Z ) +(P) Ura| (13.19)
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- NPV NPUHATN aTMOCHEPHOIO AaBMNEHMUS YCIIOBHO-NOCTOSIHHOW BENTUHNHON

Py ) < 2 1(Pa \( Pamax — Pami 2|
ur — (_Vl) u/ ] +_(_a) ( amax am|n100) , 1 2
P p /%1 Pui 6l p Pamax T Pamin (13.20)
rge U;,I. — COCTaBndAwwan OTHOCUTESBbHOWN CTaH,EI,apTHOI7I HeonpeaeneHHoCTn |/|3M€peHI/Il71 abcontoTHOro aaBrie-

HWsI ra3a, BHOCUMasi i-M KOMMOHEHTOM, BXOZSILLMM B COCTaB U3MEPUTENBHON Lienn C y4eToM [o-
MONHUTENbHbBIX COCTaBMSALMX HeonpeaeneHHocTH [cMm. chopmyny (13.6)], BbI3BaHHbIX BHELLUHUMMU
BNUSIOLLUMUN BENUYMHAMMY;

Up, — OTHOCUTENbHAsi CTaHAapTHast HeonpeaeneHHOCTb U3MepeHUst aTMOCHEPHOTO AaBNEHNS! C y4eTOM 0-
NOMHUTESbHBIX COCTABMSAOLLMX HeonpeaeneHHOCTU [cM. dhopmyny (13.6)], Bbl3BaHHbIX BHELLHUMM BN
IOLLIMMI BESIMYMHAMMU;

pyi — COCTaBSAOLLIAst OTHOCUTENLHO CTaHAAPTHOIN HEONpeAEeneHHOCTU N3MePeHMs N3BbITOYHOTO JaBNeHns

rasa, BHOCUMasi i-M KOMMOHEHTOM, BXOOSALLMM B COCTaB U3MEPUTENbHON Lenu € y4eTOM AOMOJTHM-
TeNbHbIX COCTaBMSAOLLMX HeonpeaeneHHoCcTH [cM. popmyny (13.6)], BbI3BaHHbIX BHELUHMMMW BIUSHO-
UMMM BENTUYNHaMW;

| — uncno nocnenoBaTenbHO COEANHEHHbBIX KOMMOHEHTOB M3MEPUTENBHOM LIEMW, UCMOSb3YEMbIX Ars U3Me-
peHusi aBreHns.

Ecnun abcontoTHoe faBneHune rasa NpUHATO YCIOBHO-MOCTOAHHON BENIMYMHON, TO 3HAYEeHNe U, pacCHuTbI-
BaloT Nno cpopmyne

, M(M) (13.21)

u. =

b V6 \ Pmax *+ Pmin

13.3.3 OTHOCUTENbHYIO CTaHAAPTHYIO HeoMNpeaeneHHOCTL pe3yrnkTaTa M3MepeHuii TeMnepaTypbl rasa pac-
CUNTBLIBAIOT Mo chopmyrie

0,5

Co100(ty -t) | v, T
Ve : (13.22)

u+ =
T= 27345+t | & | Vai — Y

roe /— 4ncno nocnegoBaTernibHO COEAMHEHHbBIX KOMMOHEHTOB U3MEPUTENBHOM Lienu, CMOMb3yeMblX NS U3me-
PEeHUs TeMneparypbl;

Uy, — cocTaBnsioLLas CTaHAapTHas HeornpeaeneHHOCTb U3MepeHUst TemnepaTypbl, BHOCUMAS i-M KOMMOHEH-

TOM, BXOASLLMM B COCTaB U3MEPUTENbHOM LIenu ¢ y4eTOM JOMNOMNHUTENbHbLIX COCTaBNALLMX HEonpe-
AeneHHocTu [cm. hopmyny (13.6)], BbI3BaHHbLIX BHELLHUMW BIIUSOLLMMUW BENUYMHAMN.
13.3.4 OTHOCUTENBHYIO CTaHOAPTHYO HeoNpeaeneHHOCTb U3MePEHUI NITOTHOCTY ra3a Npu CTaHA4apTHbIX
YCINOBUSAX pacCcunTbIBaOT No oopmyrne

Ape
Pc’

u, =50
c

: (13.23)

roe Ap. — abCcontoTHas NorpeLLHoCTb NIIoTHOMEpa.
Mpu MHBIX BapnaHTax HopMKpoBaHust MX nioTHOMEpa HEONPEAENEHHOCTb U, PaCcCUUTLIBAOT COMMACHO

dopmyrnam, npusegeHHsbIM B 13.1.4.
Ecnu ons namepeHunsi NNoTHOCTY ra3a Npu CTaH4apTHbLIX YCIOBUSIX MPUMEHSIKOT NocrneaoBaTeNnbHO Coeam-

HeHHble U, kaxkabin n3 KOTOPbIX BHOCUT N3BECTHYIO HEonpeaerneHHOCTb UF’,C,' B pe3ynbrart usMepeHus, To Heornpe-

AEMNEHHOCTb U/ PacCcHUTLIBAIOT N0 hopmyrie

/
up = 2| (13.24)

raoe /[ —uucrno UMM B nsmeputensHom Lenu.
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npl/l ycnosun pacyeTa p, METOL40M KOCBEHHbIX M3MepeHl/Il7I HeonpeaeneHHoCTb U';C onpegendarT B COOT-

BETCTBUM C TpeBOBaHMSAMN HOPMATUBHBIX JOKYMEHTOB, PErNaMEeHTUPYIOLLMX MPUMEHSIEMbIA METO/ pacyeTa.
Ecnu nnoTHOCTL rasa npu CTaHAapTHBIX YCIOBUSIX MPUHATA YCIIOBHO-MOCTOSIHHOW BENNYMHON, TO 3HAYEHME

4
Up, paccunTbIBaoT Mo popmyne

, _ 100 Pc max ~ Pc min
uPc_ ‘/g - |

(13.25)

Pc max t Pc min

13.3.5 Ecnu nnoTHOCTL rasa npu paboymnx yCrnoBmsix USMepPSItOT C MOMOLLIbIO NAIOTHOMEPA, TO OTHOCUTENb-

HYI0 CTaHAAPTHYIO HEOMNpeaerneHHOCTb Uy paccuuThIBatOT Mo dhopmyrie

, Ap
uy = 50—p , (13.26)
roe Ap — abcomntoTHasi NorpeLIHOCTb NoTHOMEpa.

Mpy MHBbIX BapUaHTax HOpMUPoBaHUs MX NoTHOMepa HeoNpPeaeneHHoCTb Uy paccumnTLIBAKOT COrMacHo

dopmynam, npuBegeHHbIM B 13.1.4.
Ecnv onga namepenuns nnoTHOCTY rasa npy paboynx yCcrioBUsIX MPUMEHSIIOT NOCe40BaTeNbHO COEANHEHHbIE

WM, kaxxabln 3 KOTOPbIX BHOCUT M3BECTHYHO HEONPEAENEHHOCTb U,'),- B pesynbTraT usMepeHus, To Heonpeaenex-

HOCTb U PaCcCUNTLIBAIOT MO hopmyrie

/ 0,5
’ 2
uj = Eup, ) (13.27)

rae [ — yncno VN B uameputensHom Lenu.

13.3.6 OTHOCUTENBHYIO CTaHAAPTHYH HeonpeaeneHHOCTb KoadhduLUMEHTa CKMMAEMOCTI rasa paccymTbl-
BalOT No opmynam:

- 4151 OQHOKOMMOHEHTHOIO rasa

N NS R B R
UK= qu“r‘ﬁKTUT +'((}Kpup y (1328)

- AN MHOrOKOMIMOHEHTHOIO rasa npu pacyeTe ko3 uLUMEHTa CXMMAeMOCTM Mo AaBMNEHNIO, TemnepaType 1
KOMMOHEHTHOMY COCTaBY rasa

05
I ' ’ N ’
ui =|ug + ﬂ,?T ul + ﬂ,fpupz + ,-;[ﬁ’(xf' u,’(,.] ; (13.29)

- 41t MHOFOKOMIMOHEHTHOrO rasa npu pacdeTe koadhduLMeHTa CXMMaeMoCTH No AaBreHnto, TeMmnepaType,
MAOTHOCTU ra3a Npuv CTaHA4apTHbIX YCIOBUSX, COOAEPXKaHMI0 AUOKCHUAA yriepoaa 1 a3oTa

0,5
2 2 "2 2 2 2 2 2 2 2 2
ug =|us+9, ur+9, us+9, us+9;, u+9, u ,
K ( Kr Kr T Kp =P Kpe ~ Pc Kxa ~ Xa ny Xy (1330)

roe ka — OTHOCUTENbHAs CTaHAapPTHas HEOMPEAENEHHOCTb, NPUMNMCaHHas yYpaBHEHWIO, MPUMEHSEMOMY OIS
pac4yeTa KoathdUUMEHTa CKMMaeMOoCTU rasa;
ﬁKpC ) 1“}KX,. , ﬂKXa , ﬁKXy — OTHOCUTErbHbIE KOAPMULMEHTbI YYBCTBUTENBHOCTU KOS ULIMEHTA CKUMAEMOCTH

K MI3MEHEHMIO NIIOTHOCTU ra3a Npuy CTaHAAPTHbIX YCNOBUSX, COAEPXKaHWS j-ro KOM-
MOHEHTa ra3a, a3oTa 1 AuoKcuaa yrinepoaa coOOTBETCTBEHHO, onpeaernsiemble no
dopmyne (13.9).
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Ecnv koaddrUmMeHT CKMMaeMoCTy rasa NPUHAT YCINOBHO-MOCTOSAHHON BENNYMHON, TO 3HAa4YEeHUe Uy paccyu-
TbIBaOT MO hopMmyne

. m(u) (13.31)

u =
K \/6 Kmax + Kmin
OTHOCUTENBHYH CTaHOAPTHYO HEONPEAENEHHOCTb onpeaeneHust KoadgurumeHTa CKMMaeMocTu ra3a 6es
yyeTa HeonpeaeneHHOCTV U3MEPEHUIA AaBNEHUS 1 TeMNepaTypbl Uy paccyuTbiBatoT Mo dopmynam (13.28),

(13.29) n (13.30). Npwn 3TOM 3HAYEHUSA YNEHOB ﬁ,fT u'T2 " ﬂsz up2 NPUHMMAIOT PaBHBLIMW HYIHO.

13.3.7 OTHOCUTENBLHYIO CTAHAAPTHY HEONPEAENEHHOCTL OnpeaeneHns OTHOLLEHUS haKTopa CKMMaeMoc-
TW rasa npu paboumx ycrnoBusix k hakTopy CXMMaeMOCTU rasa npu cTaH4APTHLIX YCIOBUSAX PacCUYMUTLIBAOT MO
dopmynam:

- 4N OLHOKOMMOHEHTHOrO rasa

05
, _ 12 12 2 12 2 ,2 , .
Uziz, —(sz+uch+ﬁzTUT +ﬁzpup) ; (13.32)

- NSt MHOTOKOMIMOHEHTHOTO rasa npu pacyeTe hakTtopa CXMMaeMOCTU MO AaBNeHWo, TEMMepaType 1 KOMMo-
HEHTHOMY COCTaBy rasa
05

. ' ' . N 2
’ _ 2 2 2 2 2 2 ’ .
Uziz, =|Uz tUzp+ 07 U7 +ﬁzpup + 21[62/zcxiux,-] ; (13.33)
=

- ANt MHOTOKOMIMOHEHTHOTO ra3a npu pacyeTe dhaktopa CKMMaeMOoCTU Mo AaBEHWI0, TeMrnepaType, NioTHO-
CTVi rasa npv CTaHZapTHbIX YCIOBUSAX, COAEPKaHUN AMOoKCcHAaa Yriepoaa v asoTta

' ' '

05
’ _ '2 2 2 '2 2 "2 2 2 2 2 2
Uzizg = (sz tUzpt Oz ur + 97 U +62/zCpc Ups +132/Zcxa Uy : (13.34)

2
+ ﬁZ/zCXy Uy,

roe Uz, — OTHOCWTENbHAs CTaHAAPTHAst HEOMPEAENEHHOCTb, MPUMCAHHAs YPABHEHWIO, MPYMEHSIEMOMY At
pacyeTa hakTopa CXX1MMaeMOCTU rasa npv pabounx yCcrioBusix;

Uz,s — OTHOCUTENbHAs CTaHAapTHasi HEOMPEeAEneHHOCTb, MPUNCaHHas YPaBHEHWIO, NPUMEHSIEMOMY Afis
pacyeTa hakTopa CKMMaeMOCTU NPY CTaHAAPTHbIX YCIOBUSX;

Y2120, B21zgy» V21254 » V2125, — OTHOCUTENBHBIE KOIMULIMEHTBI HYBCTBUTENBHOCTU OTHOLLIEHWS! (DAKTO-
Pc i a y

pa CKMMaeMOoCTU rasa npu paboumx ycroBmsix K akTopy CXMMaAeMOCTU raza npu CTaH4apTHbIX yC-
NOBUAX K UBMEHEHMIO NITOTHOCTU rada npu CTaHOapPTHbLIX YCINOBUAX, CoOepXXaHUA i-rO KOMMOHEHTAa
rasa, asorta u Juokcuaa yrnepoga CooTBETCTBEHHO, onpeaensiemble no popmyne (13.9).
OTHOCHTENMBHYIO CTaHAAPTHYO HEONPEAENEeHHOCTb OnpeAeneHns OTHOLLEHUS dhakTopa CKMMaeMOoCTV ra3a
npu paboumx ycrnoBmsIX K hakTopy CKMMaEMOCTY rasa npu CTaHaapTHbIX yCroBusix 6e3 yueta HeonpeaeneHHoCTH

N3MEPEHU OaBIeHNst U TemnepaTypbl Jé/Zc paccumTbiBatoT no cpopmynam (13.32), (13.33) 1 (13.34). Mpu aTom

2 )
3Ha4YeHUs YNeHoB ﬁZT u% n ﬁzp Up npyvHMMaOT paBHbIMWU HYMHO.

13.3.8 OTHOCUTENbBHYH CTaHOAPTHYH HEONpPeaeneHHOCTb ONnpeaeneHnst MONSIPHONM AONW j-TO KOMMOHEHTa
rasa Uj; ycTaHaBn1BaloT Ha OCHOBE HOPMbI HEOMPEAENEHHOCTU PE3yIETATOB M3MEPEHUI MPYMEHSIEMO aTTECTO-
BaHHOW I CTaHAapTU30BaHHOW METOANKN U3MEPEHWIA.

Ecnun mongpHasi 4ons i-ro KOMNOHEHTa rasa npUHSTa yCrOBHO-NOCTOSAHHON BEMMYMHOW, TO 3Ha4YeHne U;,.
paccunTbiBaoT No opmyrne
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@(Ximax_ximin). (13.35)

u,. =
Xi V6 \ Ximax * Ximin

13.4 OueHnBaHMe HeomnpeadereHHOCTU pe3ysbTaToB onpeaerieHus obbema rasa

Cnncok cocTaBnAoLLIMX CyMMapHOW HEONpeaeneHHOCTH onpeaeneHns obbema rasa, nprBeaeHHoro K CTaH-
AapTHBIM YCIOBUSIM, BKIHOYAET COCTaBAOLLME HEONpPeaeneHHOCTN onpeaeneHns o06beMHOro pacxoaa rasa, npu-
BEAEHHOrO K CTaHA4apTHbIM ycnosusaMm, (cM. 13.2 n 13.3), 1 pag SONONHUTENBHBIX COCTaBNALLMX, 0OYCNOBeH-
HbIX UIHTErpUPOBaHNEM (PYHKLMM pacxoaa No BPEMEHMU:

- OTHOCUTEINbHYKO CTaHOAPTHYO HeONnpeaesleHHOCTb pedyribraTta onpeerieHnd nHTtepBsaria BpeMeHu U;, B
Te4dyeHne KOTOPOoro paccynTbiBaroT o6beM rasa;

- OTHOCUTESbHbIE CTaHOAPTHbIE HEONPeaeNeHHOCTU U3MEPEHNI NapaMeTpOoB rasa “ﬁy’ 06ycrnoBneHHbIe
AvckpeTnsaumen aHanorosbix curHanos CU Bo BpemeHw.

MpwunmeyaHune— Ecnu oTHocuTenbHas cTaHaapTHas HeonpeaeneHHocTb u; He npesbiwaeT 0,01 %, TO

OOMyCKaeTCA ee He y4uTbiBaTb Npu pacyeTte cymmapHon HeonpeneneHHoCTn onpenerneHnd obbema rasa, npmBegeHHo-
ro K CTaHOapTHbIM YyCIioOBUAM.

OTHOCUTENBHYIO CTaHAAPTHYH HEONPEeAENeHHOCTb U ANS KO0 M3MepseMol BENMYUHBI PACCHUTbI-
Ay

BaloT No chopmyne
0,5

0.5 n n-1
U,ﬁy =%(TKA_TTH) (TKA—TTH),Z(}//_V)Z_(#)% (yi_.V)(yiH_y) , (13.36)

i=1 j=

rae y;— 3Ha4eHue BeJIMHYnHbI Yy B i~ TO4Ke Ha nHTEpBane (‘CK - ‘EH) C Larom guckpeTtusaumm At;

1,,, T — BPEMSI COOTBETCTBEHHO Hayana 1 KoHLa nepuofa BpeMeHU MHTErpUPOBaHUs, C.
HeonpeneneHHocTb u 7, FEOMETPUHECK CyMMMPYIOT C OTHOCUTESbHO CTaHAAPTHOMN HEOMNpPeaeNneHHOCTbI0

pesyrnbraTta usmMepeHus napameTpa, paccymtaHHom B cootseTcTBum ¢ 13.3.1—13.3.5.
HeonpeneneHHoCTb U hy MOXeT ObITb OLleHEHa Nocre U3MepPeHnI, NO3TOMY €€ y4eT BO3MOXEH TOMbKO B

pearnbHbIX YCNOBUAX SKCNyaTaumn. Ecnv nHTepBan guckpeTtnsaumm At He 6onee 1 ¢, To 3Ha4eHune Uﬁy ponyc-
KaeTCAa NPpUHUMaTb PaBHbIM HYITHO.
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MpunoxeHne A
(cnpaBo4Hoe)

PekomMeHayemMble obnacTtu NnpMMeHeHUs1 CPeACTB U3MepeHut o6bema M pacxoga rasa u npouegypa
BbliOOpa nx Tunopasmepa

A.1 PekomeHayemble obnactu npumeHeHus PCI”
Pekomengyemble obnactn npumenenus PCIT npusepeHbl B Tabnuue A.1.

Tabnuuya A1

BHyTpeHHM AbconioTHoe HNunHamnyeckne YpoBeHb
[Ounana3soH
Tun PCI anameTtp nasrieHue 1) N3MEHeHNS TOYHOCTU
pacxonoB g
TpybonpoBoaa, M rasa, MlMa pacxoga n3mepeHun
TypOuHHbIN 010,025 00 0,3 Cs. 0,10 1:5 lMepemeHHbIe, nynbcupyto- A, B
2)
120 | "M® B.T.A
o 1:20 b
PoTaunoHHbIN OT1 0,025 0o 0,2 010,10 800 1,6 MpepbiBUCTLIE, NEpeEMEH-
1:100 Hble, nynbcupyoLme B,ILA
- . MpepbiBUCTLIE, NEPEMEH-
Buxpeson 010,05 00 0,3 O10,15001,6 1:20 Hble, nynbCupyioLme?) B,B, T4

1) ins paclumMpeHnst ananasoHa, ykasaHHoro B rpade, MPUMEHSIIOT Heckonbko PCI, yCTaHOBMEHHbIX Ha yane
N3MEPEHUIA, BbINOMHEHHbIX HA OCHOBE MPUMEHEHUSI KOMNMEKTOPHBLIX CXeM TPyOHOW OGBS3KM.
2) YimetoTcst OrpaHUYeHns No amnnuTyae U yactoTe konebanuin [12].

MpwumedyaHune— BoamoxHocTb npuMmeHeHnss PCIT BHe obnacTen, ykasaHHbIX B Tabnuue, pekoMeHayeTcs
onpegensaTb Ha OCHOBe AaHHbIX onucaHus Tuna CU n uHdopmaumm o HagexHoctn pabotbl PCI, ocHoBaHHOW Ha
onbITE UX 3KCMyaTauum.

A.2 MNpoueaypa BbIGopa TNopasmepa PCIr
Beibop tTrnopasmepa PCIT npoBogsT B MocnegoBaTeflbHOCTU:
a) paccumMTbIBalOT MakcMMarbHbI U MUHMManbHbI 06 bEMHbBIN pacxodbl rasa npy paboynx ycnosusx no gopmy-

nam:
Trhax Pc .
q =q 7 .
vmax cmax Ty p (A.1)
Trnin Pe
in = i N A2
Gvmin = 9c min Te Plhax (A.2)

rae Pe, Tc — CTaHAapTHbIe OaBrneHune n temneparypa rasa,
p,fnin, Tr%ax_ MUHUMalnbHOE OaBlieHne U MakCcuMmalribHaa TemMnepaTtypa raia, COOTBETCTBYyHLIME MaKCMMalribHOMY
n0Tpe6neHmo rasa,
pl%ax, Tn,’;in_ MaKkcumaribHoe faBlieHne n MnHnMalribHaa TeMnepartypa rada, cCooTBeTCcTByrouime MmHMMaribHomMmy no-

TpebneHuio rasa;
Qe maxs Gc min — MaKCUMarnbHbIA U MUHUManbHbIA 06 BEMHBIN pacxodpl rasa, NPUBEAEHHbIE K CTaHAAPTHbIM YCMOBUSIM;
6) ecnu umetotcs Tunopasmepbl PCI ¢ BEPXHUM MpeaesioMm M3MepeHuid, NpeBbillaloLLMM MakCUManbHbIA pacxos
rasa, To BblGupatoT PCI, y KOTOpPOro BEPXHWiA Mpeaen U3MepeHun sABnseTcs GrvkanwuM 6onblwnuM K 3HAYEHUIO Gy max-

OnpegensaT MYHUMarnbHbIN OOBEMHBIV PacXof, rasa npy pabovnx yCrnoBusX qy min, KOTOPbIA MOXET ObITb M3Me-
peH ¢ nomMoLpbio BbibpaHHoro PCIT ¢ oTHOCUTENBHOW pacLLMPEeHHON HeoNpeAeneHHOCTbIO, He MPeBbILIAoLLEN 3HaYeHNs,

npvBedeHHoro B Tabnuue 6 Ans COOTBETCTBYHOLLENO YPOBHSI TOYHOCTU U3MEPEHUIA.
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[MpoBepsOT BbINOMHEHNE YCNOBUSI
qT/ min < Qv min- (A-3)

Ecnu ycnosue (A.3) BbIMOMHAETCA, TO fOCTaTOMHO BbibpaHHoro PCI, B NpoTMBHOM crnyyae y3en uamepeHuin Tpedy-
€TCsl OCHacCTUTb Heckonbkumn PCT.

Ecnu ansa ocHaweHus yana nsmepenun gocratodHo Asyx PCI, 1o pekomeHayetcs Boibpath PCIT pasHoro Tvnopas-
Mepa.

Hanpumep, TpebyeTcsa namepeHne pacxoga rasa, nameHsiiowierocs B npegenax ot 110 go 6500 M3/4 C OTHOCUTENb-
HOW pacLUMpeHHON HeonpeaeneHHoCTb0, He npeBbiwatowent 1 %. [Ans namepeHnst pacxoda rasa B AaHHOM AManasoHe
MoryT ObITb Mcnonb3oBaHbl ABa TypbuHHbIX PCIT ¢ npegenammn oTHOCUTENbHOW norpeliHocTn + 1 % B obnactn ot 0,1 g,
0O gy CO CrneayrLuMy TEXHUHECKUMW XapaKTepuCTUKaMU:

nepsoro PCI — DN 300, g, = 6500 M3y, Gyt = 650 M3y, Gy = 320 M3/y;
sToporo PCI — DN 150, g, = 1000 M3y, Gyt = 100 M3y, Gy = 50 M3y,

Ecnu ans ocHaweHus yana nsmepenuin Tpedyetca 6onee tpex PCI, To Bbibupator PCIT oanHakoBOro tunopasme-
pa, YNCMO KOTOPbIX PACCYUTLIBAOT MYTEM OKPYrMeHus B GOMbLUy0 CTOPOHY BENUYMHbBI, PAaCCHUTaHHON No dopmyrne

Qv max
N = oo, (A4)

roe q,s — BepxHui npefen namepenuit tunopasmepa PCI, y KOTOPOro HKHWIA Npeaen nsMepeHun sensetcs onvxai-
LUMM MEHBLUMM K 3HAYEHWIO Qymin;

B) ecnu otcyTtcTByeT Tunopasmep PCIT ¢ BepxHUM npefenoM nsMepeHuin, NpeBbILaoLiMM MakcMarnbHbIA pacxo-
[a rasa, unm npymMeHeHve 6onblumx TunopasmepoB PCIT HeuenecoobpasHo, BeibupatoT PCIT ogmHakoBoro Tunopasme-
pa, YMCMOo KOTOPbIX PACCYUTBLIBAKOT MyTEM OKPYINEHNS B GOMbLLUYIO CTOPOHY BENUYMHBI, paccunTaHHom no dopmyrne (A.4).

MpumeyaHune— Ecnn gna namepeHuin pacxoga B AuanasoHe ero M3MeHeHW NpuUrogHbl pasnuyHble
Tunopaamepbl PCIT 1 npn atom goctatodHo ogHoro PCI, To pekomeHayetcs Bbibupate PCIT ¢ HanmeHbwnm  DN.
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MpunoxeHue b
(cnpaBo4Hoe)

PacueTt uncna npo6

B npouecce nsmepeHnii pacxoga n obbema MHOrOKOMMOHEHTHOrO ra3a ero CoCtaB MOXET M3MEHATbCS, YTO
NPUBOAUT K M3MEHEHUSIM €ro NNOTHOCTM MPU CTaHAapTHbIX YCNOBUAX U dhakTopa CKMMaeMOCTHU.

HeonpepeneHHOCTV M3mepeHui (pacdeTa) NAOTHOCTM rasa npu CTaHA4apTHbIX YCNOBMAX U ero dhakTopa cxumae-
MOCTM, OOYCrOBMEHHbIE U3MEHEHMEM COCTaBa rasa, 3aBUCST OT YacToTbl 0Tbopa npo6.

Mop Tpebyemoit yacToTon otbopa Npob cnegyeTt NOHMMATL YMCIO NPod, KOTopoe HeobxoaMmo oTobpaTh 3a onpe-
[erneHHbIN Nepuop, BpeMeHn AN NonyvyeHus pesynbratoB pacdera Unm U3MepeHvin NnoTHOCTU ra3a npu CTaHAapTHbIX
ycrnoBusax 1 aktopa CKMMaeMOCTV C HEONPeAEeneHHOCTbO, He MpeBbILLaloLLen 3afaHHbIX NPeaernos.

Heobxoavmoe 4mcno npob n 3a OTYETHLIV Nepros BPEMEHW Mpu AoBepuTenbHoM BepoaTHocTu 0,95 onpepensioTt
no cgopmyne

2B 2B B

n:1+eXp g'i’ |:(CZ)2+(Z_A):| s (51)

roe A = — 8,04445;

B = 2,50960;
C = 2,82837;
Z=21n(S/A,),

A, — TpeByemas abconoTHast NOrPeLHOCTb M3MEpeHNA 3HaYeHNn NapameTpa rasa y,
S — cpenHee kBagpaTmyeckoe oTkroHeHne (CKO).
CpenHee kBagpatunyeckoe oTknoHeHne (CKO) S paccumtbiBatoT no copmyrne

m 2
Z Y% ~m ,2 Yi
S-= = 11:1 (6.2)
m — ’

roe m — HavanbHoe yncno npob (m > 4), Heobxogmmoe ansa onpefeneHns CKO;
y; — MNOTHOCTb ra3a Npu CTaHA4APTHbIX YCIOBUSIX UNK DaKTOp CKMMaeMOoCTu rasa i-i npobbl.
Mony4YeHHoe 3Ha4YeHue OKPYrMsT A0 Gnukalliero Lenoro yucna.
MeproanyHocTb 0T6Opa NPoG 3a OTYETHBLI NEPUOA pPacCUUTLIBAOT Mo dopMyrie

Aton =Ton/n, (B.3)

rae ton — ANMUTENbHOCTb OTYETHOro nepuoaa, 4.
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MpunoxeHune B
(cnpaBo4Hoe)

HJononHuTenbHble cBeAeHUs

B.1 MNMpepenbHbIe AonyckaeMble OTHOCUTENbHbIE OTKITOHEHUs NSTIOTHOCTU ra3a npy CTaHAAPTHbIX YCINOBUSAX OT
3HaAYEeHUM, MPUHSATBLIX 3a YCNOBHO-NOCTOAHHYIO BEJTUUUHY

MpenenbHble OonyckaeMble OTHOCUTENbHbIE OTKIIOHEHWUSI NMIIOTHOCTU ra3a npu CTaHOApTHbIX YCIOBUSAX OT 3Hade-
HWUA, MPUHSATBIX 3@ YCNOBHO-MOCTOSIHHYIO BEMUYMHY, B 3aBMCMMOCTU OT OaBreHWsi, TemnepaTtypbl U konebaHuin pacxoga
npvBefeHbl B Tabnuue B.1.

Tabnuua B.1 B npoueHTax

P
4 a 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 0,57 0,37 0,24
20 6,8 3,0 1,3 0,76 0,52 0,34 0,22
30 6,2 2,8 1,2 0,70 0,48 0,31 0,21
253,15 40 5,8 2,6 11 0,65 0,45 0,29 0,19
50 5,4 2,4 1,0 0,61 0,42 0,27 0,18
60 5,1 2,3 0,96 0,57 0,39 0,26 0,17
70 4.8 2,2 0,91 0,54 0,37 0,24 0,16
80 4.6 2,0 0,87 0,52 0,35 0,23 0,15
5 9,6 4,2 1,9 1,1 0,81 0,55 0,38
10 9,4 4,1 1,8 1,1 0,79 0,54 0,37
20 8,5 3,8 1,7 1,0 0,72 0,49 0,34
30 7.8 3,5 1,5 0,93 0,66 0,45 0,31
273,15 40 7.3 3,2 1,4 0,87 0,61 0,42 0,29
50 6,8 3,0 1,3 0,81 0,57 0,39 0,27
60 6.4 2,8 1,2 0,76 0,54 0,37 0,25
70 6,1 2,7 1,2 0,72 0,51 0,35 0,24
80 5,8 2,6 1,1 0,69 0,49 0,33 0,23
5 12 5,3 2,3 1,5 1,1 0,75 0,53
10 12 5,2 2,3 1,4 1,0 0,73 0,52
20 11 4,7 2,1 1,3 0,95 0,67 0,48
30 10 4,3 1,9 1,2 0,87 0,61 0,44
293,15
40 9,3 4,0 1,8 1,1 0,81 0,57 0,40
50 8,7 3,8 1,7 1,1 0,76 0,53 0,38
60 8,2 3,5 1,6 1,0 0,71 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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OkoH4yaHue mabnuus! B.1

p

4 % 05 1 2 3 4 55 75
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 54 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 59 2,5 1,6 1,2 0,82 0,60

60 14 5,6 2,4 1,5 11 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 nokasaHui cpeacTBa 06paboTku pe3ynbTaTtoB MU3MEepPeHun

B.2.1 Ecrnn oTHOCUTENbHOE OTKIOHEHWE MITOTHOCTU rasa Npyu CTaHAAPTHBIX YCIOBUAX OT 3HAYEHWs, NPUHSATOrO 3a
YCMNOBHO-MOCTOSIHHYIO BENUYMHY, %, NPEeBbIIAeT 3HaYeHUs, pacCcymMTaHHbIe No npasour Yactu ycnosus (11.1) unu npuee-
OeHHble B Tabnvue B.1, To BbINONHAT nepepacyeT obbema rasa npy CTaHA4apTHbIX ycnosusx V. no dopmyne

* *
v, =V, K ®.1)
*
rae V. — nokasaHue cpefctBa o6paboTku pe3ynbTaToB U3MEpPEHU;
K* —  K03(hULMEHT CKMMAEMOCTU rasa, pacCUMTbIBaeMbIii MPU CPeOHUX 3HAYEHUSX [aBrieHUs U TemnepaTypbl

rasa, a Takke npu 3HavyeHUAX QU3NKO-XMMUYECKMX MapamMeTpoB rasa, NPUHATbIX 3a YCNOBHO-NOCTOAHHbIE

*
BENMMYMHbI Npn pacyeTe Vc;

K — KO3(h(PMLUMEHT CKMMAEMOCTU rasa, pacCUNTaHHbIA NPU CPEQHUX 3HAYEHMAX OaBEHUSA U TemMmnepaTtypsbl rasa, a
Takke Npu 3Ha4YeHUsIX PU3MKO-XMMUYECKMX NapamMeTpoB rasa, U3MEepPEHHbIX 3@ OTYETHLIA WHTEpPBaN BPEMEHN.
[Mpn aTOM ecnu 3a MHTepBan BPEMEHU U3MEPEHUN ObIno NpoBeAEeHO HECKOSIbKO M3MEPEHUN PUINKO-XMMUYECKO-
ro napameTpa rasa, TO 3a €ro 3HavyeHue NpuMHMMalT cpegHeapudmeTnyeckoe, nmbo cpeaHeB3BelLLEeHHOEe 3Ha4YeHune
pe3ynbratoB N3MEpPEHNN.
Cpe,u,Hee 3HayYeHne PU3NKO-XMMMUYECKOro napamMeTpa rasa MnpuHMMALOT, ECIN BbIMNOSIHSAETCSA cnepytoulee ycro-
Bue:

Pei — Pc

Pc

max

-100 > exp{a +b[ln(mq)]+c[1n(mq)]2}, (B.2)

rae ﬁc— cpeaHee 3Ha4yeHune NIOTHOCTU rasa npu CtaHdapTHbIX YCIOBUAX 3a UHTepBan I/I3MepeHI/Il7I;

Pci — 3Ha4YeHue pesyrnbraTta i-ro N3MepeHuna nNioTHOCTU NMpuU CTaHAAaPTHbIX YCIOBUAX 3a UHTepBar I/I3MepeHI/II7I;
(Dq— npegen OTKIoOHeHUA 3Ha4YeHUA pacxoda OT ero cpeaHero 3HadYeHua 3a nHtepsarn I/I3MepeHVII7I, OA);
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2 2 T ]
a =2y + ayIn(p) + 2 [In(p)2, & = _zoa,-,-(2735) ,
2 ,

2 J
b = by + byIn(p) + b2[ln(p)]2, b = gobij(277;-3’5) v ¢=-0,12.

3HayeHnsa koapULMEHTOB aj, b,-j npvBeneHsl B Tabnmue B.2.

Tabnunua B.2

i J ay; b,j

0 0 7,2064 -1,6573
0 1 -8,7115 2,8409

0 2 4,5206 -1,1098
1 0 -11,844 1,8544

1 1 21,063 -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

Pesynerat pacyeta no npasow yactu ycnosusi (B.2) okpyrnsoT 40 ABYX 3HaYaLLmx Lmndp.
HekoTopble 3Ha4yeHUs npefenbHbIX AOMNYCKaeMbIX OTHOCUTENbHbIX OTKIOHEHWI MIOTHOCTW rasa npu ctaHgapT-
HbIX YCMOBMSAX OT CPeOHEro 3Ha4YeHusl, paccymMTaHHble No NpaBon YacTtu ycnosus (B.2), npuBeneHsl B Tabnvue B.3.

Tabnwunua B.3

P

4 “a 0,5 1 2 3 4 55 75

5 29 16 7.7 4,9 3,5 2.4 1,6

10 22 11 54 34 2,4 1,6 1,1
20 15 7.4 3.4 2,1 1,5 0,97 0,64
30 12 5,5 2,5 1,5 1,0 0,68 0,45
253,15 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 6,7 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 6,6 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 3,1 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
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OkoH4yaHue mabnuusi B.3

p
T “ 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 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 7,2 5,7 4,6
10 34 17 9,2 6,4 5,1 3,9 3,0
20 25 12 6,1 4,2 3,2 2,4 1,8
323.15 30 20 9,5 4,6 3,1 23 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 21 10 7,3 5,8 4,5 3,6
20 33 15 7,2 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 1,6 1,2
50 19 8,0 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 6,1 2,7 1,7 1,3 0,89 0,64
80 13 5,4 2,4 1,5 1,1 0,77 0,55
CpepnHeB3BeLLEHHOE 3HaYeHne U3NKO-XMMUYECKOTO napamMeTpa rasa y paccuyvTbiBaloT no dropmyne
no. n
. i§1vd Vi ;V, Vi
Y="f0 T wmy-= "; (B.3)
2V SV
=1 i=1
rae y; — i- pesynsrar usmepeHun U3NKo-XMMUYECKOTO napameTpa rasa y (Hanpumep, MoribHas [ons MeTaHa B rase,

NAOTHOCTb ra3a Npv CTaHAAPTHbIX YCIOBUSIX).
B.2.2 Ecnu B npouecce M3MepeHuUii OTKITOHEHME CpeAHero abCOomTHOrO AaBfEHUs rasa UM cpegHero atMoc-
(epHOro AaBrneHust OT NPUHATONO 3@ YCIOBHO-NMOCTOSIHHYHO BENWYMHY BbIXOAMT 3a NpeAerbl, ykadaHHble B 10.3, To npoBo-
OAT KOPPEKTUPOBKY MOKa3aHUi cpeacTtBa o06paboTky pe3ynbTaToB U3MEPEHUI Mo hopMyre
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*p
Ve =V, P (B.4)
roe 5 — CpegHee abconoTHOe AaBreHune, pacCcynTaHHOE C UCNOoJib30BaHNEM OTKOPPEKTUPOBAHHOIO aTMOC¢)epH0r0

OaBneHunsa, nnn OoTKoppeKkTnpoBaHHOE cpenHee abcontoTHOe AaBneHue rasa;

5* — cpeaHee abcontoTHoe aaBneHue, paccynTaHHoe C UCMOMb30BaHNEM HEOTKOPPEKTMPOBAHHOIO aTMOCdhepPHO-
ro gaeneHuna, nnn ycroBHO-NMNOCTOAHHOE 3Ha4YeHune abcontoTHOro gaBneHus.
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Mpunoxexue I
(pekomeHpgyemoe)

®dopma aKkTa NPOBEPKU COCTOSIHUA U MPUMEHEHUA CPeACTB U3MepeHun
u cobnropgeHus TpedbosaHun FOCT P

HaumeHoBaHWe MeTponornyeckomn cryx0bl UMM akKpEAUTOBAHHOIO B YCTAHOBMEHHOM Mopsiake
B obnact obecrneyeHus eMHCTBA M3MEPEHUI OPUANYECKOro Nuua

AKT
NMPOBEPKU COCTOSAHUSA U NPUMEHEHUA CPeaCTB U3MEepPEeHUn U coonoaeHus
Tpe6oBaHun FOCT P
OoT « » r.
Ha
HauMeHoBaHWe OObEKTa, y3na U3MepeHwi
Appec

OcHoBaHuWe: BBO[ B 3KCMryaTaLuio, PEKOHCTPYKLMS

(HEHy>XHOE 3a4epKHYTb)

1 MNepeyeHb CpeAcTB M3MEpPEHUN

2 Hanuuue 1 KOMMNEKTHOCTb TEXHUYECKON AOKYMEHTaLuM Ha OCHOBHbIE 1 gononHuTenbHble CW, BcnomoratenbHble
[OOMNOMHUTENbHbIE  YCTPOMCTBA

n

Mpu oTcyTcTBUM ykasaTb CU v ycTpoiicTBa, Ha KOTOpble OTCYTCTBYET AOKYMeHTauus

3 CoctosiHne 1 ycnousa akcnnyataumum CU

CooTBeTCTBUE, HECOOTBETCTBME TpeGOBaHMﬂM SKCI'IJ'IyaTaLI,MOHHOVI OOKyMeHTauuun,

YKa3blBakOTCA AManas3oHbl U3MEHEHUA NnapamMeTpoB 0pr>Karou.1e17| cpefbl 1 rasa

4 CootBeTcTBMe xapaktepuctmk CW ycTaHOBNEHHbIM TexHudeckum TpebosaHuam u TpebosaHnam MOCT P

Mepeunicnute CU 1 ykasaTb: noBepeH/He NnoBepeH

5 OTHOCUTENbHAs pacLUMpeHHast HeoNpeaeneHHOCTb Pe3ynbTaToB U3MEPEHUN

6 MeTon npuBeaeHusa pacxoga v obbema rasa K CTaHOapTHbIM YCMNOBUSIM
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7 Pesyneratbl npoBepku cobniogeHus tpedosanui NOCT P
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[OOMOSHUTENbHBIX YCTPONCTB

TexHn4eckas OOKyMeH-

HavmeHoBaHve onepaummn npoBepku HopmatusHbii CootsetcTBre
OOKYMEHT la Het
7.1 MpaBunbHocTb MoHTaxa CW, BcnomoraTenbHbIX 1 FOCT P

Tauus
7.2 CobniogeHne npouenyp 06paboTkm pesynsTaToB us- OCTP
MepeHun

7.3 CobntogeHne TpeboBaHWIN K TOYHOCTU U3MEPEHUN [OCT P

7.4 TlepeyeHb HapyLUEHUN U CPOKM UX YCTpaHeHus

3anonHsetcs npu Hanu4mm HapyLLleHMVI

8 BbiBOAbI

PykoBoauTenb MeTponorn4eckon
cnyx0bl UN1 akKkpeanToBaHHOIO
ropuanyveckoro nuua

nognncb

MHUUManb!, amunus
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Bubnuorpadus

PekomeHgaumm no mexrocygapcTBEHHOM [ocypnapcTBeHHasa cuctema obecnevyeHns eguHcTBa N3MEPEHUN.

cTaHgapTusaumm MeTtpornorusa. OCHOBHbIE TEPMUHBLI U OnpeaeneHns

PMI" 29—99

PekomeHpauun no mexrocyaapctBeHHon  [ocypapcTBeHHas cuctema obecnedyeHuss eAnHCTBa U3MEPEHWIA.
cTaHgapTusaumm COBMECTHOE UCMONb30BaHUE MOHSTUIA «MOrPELLHOCTb M3MEPEHUS»
PMIC 91—2009 N «HEeonpedeneHHOCTb uamepeHus». Obwme NpUHLUNGI
PekomeHpaunm no mexrocyaapctBeHHon  [ocypapcTBeHHas cuctema obecneyeHus eAnHCTBa U3MEPEHWIA.
cTaHgapTusaumm MpumeHeHne «PykoBoAcTBa MO BblpaXeHUO HeonpeaeneHHoCTH
PMI™ 43—2001 N3MepeHnin»

rcccg MP 113—2003 OnpeneneHne NNOTHOCTU, haKkTopa CXMMAEMOCTU, MokasaTens

agnabatbl 1 KO3 dPULMEHTa OUHAMUYECKON BA3KOCTU BMAXHOrO
He(TSHOro rasa B guanasoHe Temnepatyp 263 ... 500 K npu gasne-
Huax go 15 Mla
lMpaBuna TexHW4eckoln akcnnyaTaumm n TpeboBaHus Ge3onacHOCTU Tpyda B ra3oBOM X03aicTBe Poccuiickon
denepauun. YteepxaeHol no nopyveHuto Coseta MunHuctpos PCOCP Pocctponrasudukaumen, npmukas Ne 70-T1
ot 20.10.1991 r.
[MpaBuna TeXHUYECKON aKcnryaTaLmmn nekTpoycTaHOBOK noTpebuTeneit. YTeepxaeHsl MuHaHepro Poccun, npu-
ka3 Ne 6 ot 13.01.2003 r.

MpaBuna no oxpaHe Tpyaa MexoTpacneBble nNpaBuna no oxpaHe TpyAa (npaeBuna 6esonacHoc-
MOT P M-016—2001 TW) NpW 3KCnnyaTauuy 3NeKTpoyCTaHOBOK
(PO 153-34.0-03.150—00)

MpaBuna yctpowncTBa anekTpoyctaHoBok. MY3. Ceapmoe nsgaHve. MuHTtonsHepro, 2003

MpaBuna lNocroptexHansopa Poccun MpaBuna ycTtponcTBa 1 6e3onacHol akcnnyaTauum cocyanos, pabo-

N6 03-576—03 TalLWwmx noa JaBrneHnem

OIML R 140:2007(E) Measuring systems for gaseous fuel

MpaBuna no mexrocynapCTBEHHOWM cTaH- [ocygapcTBeHHast cucteMa obecneyeHns eQuHCTBa M3MepeHUn.

aaptusaumm NMMIM 96—2009 PesynbraTthbl U xapakTepuUCTUKM KadecTBa U3mMepeHuin. Popmbl npea-
CcTaBneHus

ISO/TR 3313:1998 Measurement of fluid flow in closed conduits Guidelines on the effects

of flow pulsations on flow-measurement instruments



rOCT P 8.740—2011

YK 681.121.842(08):006.354 OKC 17.020 T86.3

Kntouesble crnosa: pacxon, 06beMm rasa, MeToavka, M3MepeHue, PacxogoMepbl, CYETUMKN POTaLMOHHbIE, TYPOUH-
Hble, BUXPEBbIE
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