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MpeancnoBue

1 NOATOTOBJIEH ®epepasibHbIM rocyfapCTBEHHbIM OHOAKETHLIM ObpasoBaTe/lbHbIM yUYpexaeHnem
BbICLLEro 06pa3oBaHus «Poccuiickuii rocyapCcTBeHHbIM YHUBepcuUTeT HeddTU U rasa (HaunmoHasbHbI nccne-
[oBaTesibCKnii yHnBepcuteT) umenn V.M. Iy6kuHa»

2 BHECEH TexHW4ecKnM KOMUTETOM MO cTaHAapTusaunm TK 52 «MpupoaHbIii U CKMKEHHbIE rasbl»

3 YTBEPX/JEH VW BBEAEH B JEWCTBWE Mpukasom defgepasibHOrO areHTCTBa Mo TEXHUYECKOMY pe-
ryIMpoBaHuio U MeTposiorum ot 16 asrycta 2017 r. N? 910-ct

4 HacTtoAwmin ctaHAapT ABNAETCA MOANULNPOBaHHbLIM MO OTHOLLEHWUIO K MeXAyHapoAHOMY CTaHaapTy
MNCO 15112:2011 «la3 npupoaHblii. Onpeaenenmne aHeprum» (ISO 15112:2011 «Natural gas — Energy deter-
mination». MOD) nyTeM M3MeHeHMs ero CTPyKTypbl 415 npuBefeHus B cooTeBeTcTBme ¢ FOCT P 1.5—2012
(noapasgenst 4.2 n 4.3), a Takke NyTeM U3MeHeHUs oTAesbHbIX hpa3 (CNoB, 3HaYeHUA NokasaTenei, CCbIoK,
TEPMUHOMNOTNYECKNX cTaTeld), KOTopble BblAeNeHbl B TEKCTE KYPCUBOM.

BHeceHMne ykasaHHbIX TEXHUYECKMX OTK/IOHEHWI HampaB/ieHO Ha y4yeT KOHKPETHbIX MoTpebHocTeli Ha-
LMOHa/IbHOV 3KOHOMUKK Poccuiickoin depepaunn.

HanmeHoBaHMe HacTosuwero ctaHgapTa U3MEHEeHO OTHOCUTE/IbHO HauMeHOBaHWUSA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa 414 npvBefeHnsn B cootBeTcTBre ¢ FTOCT P 1.5—2012 (nyHkT 3.5)

5 BBEAEH BIEPBbIE

MpaBuna NpMeHeHUs HaCTOSLLEro cTaHgapTa yCTaHOB/eHbl B CTaThbe 26 ®eflepa/sibHOro 3akoHa
OT 29 noHA 2015 1. Ne 162-93 «O cTaHgap Tusaunm B Poccuiickon ®egepauunm». MHcdopmaumns o6 nameHe-
HUAX K HacTosAWeMy cTaHAap Ty Ny6/InKyeTCA B eXerofHoMm (Mo COCTOSAHMIO Ha 1 AHBapsA TeKyLLero roga)
MHOPMaALIMOHHOM yKasaTesie «HaloHa/lbHble CTaH4apThl», a onLnanbHbli TEKCT U3MEHeHU 1 no-
npaBoOK— B eXXeMeCAYHOM yKa3aTene «HaunoHanbHble cTaHaapThi». B cnyyae nepecMmoTpa (3aMeHbl) uimn
OTMeHbl HAaCTOALLEro cTaHA4apTa CooTBeTCTBYHOLLee yBeAoM/IeHNe GyaeT ony6/MKoBaHO B 6ivkaiiem
BbINYCKe eXeMeCAYHOro MHPOPMaLMOHHOrO yKka3aTens «HaunoHasbHble CTaHAapThl». COOTBETCTBYIO-
wasa nHpopmaumsa, ysegoMneHne N TBKCMNibl pa3MeLLlaroTCa Takxke B MHPopMauMoHHOW cucTeme obLuero
Nnonb30BaHns — Ha odmumanbHOM cai Te defepaslbHOro areH TCTBa M0 TEeXHUYECKOMY PeryimpoBaHunio 1
MeTposiornun B cento MHTepHeT (wiviv.gosf.ru)
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HacTosimii cTaHAapT He MOXeT GbITb MOTHOCTBIO UM YAaCTUYHO BOCMPOW3BEAEH, TMPAXMPOBaH U pac-
NpOCTpaHeH B Ka4ecTBe oMLMabHOrO U3gaHna 6e3 paspelleHns defepasibHOIO areHTCTBa Mo TeXHUYECKO-
My perysiMpoBaHuio U MeTposorum
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BeepeHue

C Havyana pfAeBATHaAUATOrO Beka B3avMopacyeTbl Npu Kymnse-npojaxe CBETU/IbLHOIO, a 3aTeM WU
NPUPOAHOro rasa NPOBOAUANCH, Kak MpaBwuio, Ha 6a3e namepeHuii o6bema. MoO3TOMy OCHOBHblE yCUANS
npunaraamck K paspaboTke MeToA0B M3MepPeHUs 06bEeMHOro pacxoaa rasa.

B cBSi3n C MOBbIWEHMEM CTOMMOCTU 3HEPTMM U Pa3IMuMsSMU B KayecTBe rasoB, B3aummopacueTbl npu
Kyne-npogaxke rasa cCTasin NPoBOANTbL HA OCHOBE M3BECTHO TEM/I0BOI aHeprun {TensioTbl CropaHns): B CBOIO
oyepenb, NOTPEOHOCTbL B onpeAeneHnn TensoTbl CropaHUs MNyTeM WU3MepeHUs WAW BbIYUCIEHUS NpUBENO
K pasBMTUIO COOTBETCTBYIOWMUX METOA0B M3MepeHusi. OAHaKo npouenypbl, C NMOMOLLbIO KOTOPbIX 3HAYEHUS
TennoTbl CropaHUs NPYBOAMIUCHL B COOTBETCTBUE C AaHHbIMUM 06 06bEMHbIX pacxogax Ans onpegeseHuns
cofepXaHnsa aHeprun B 3ajaHHOM 06 beme NPUPOAHOro rasa, He GbIM CTaHAapPTU30BaHbI.

OonpejersieHne 3HepPrun 4acto SIBASIETCS HeO6XOAUMON npoueaypoli BHE 3aBMCUMOCTU OT BpPeMeHU
1N MecTa NpoBefeHVs M3MepeHuli 06BEMHOro pacxofa NPUPOAHOro rasa, HaunHas OT onepauuii 4o6blun 1
nepepaboTkn N 3aKkaH4YMBas NOCTaBKOW rasa KOHeuHbIM NoTpebutensam. HacTtoAwmii cTaHgapT HanpaBneH Ha
pelweHne Npo6naem, CBA3aHHbIX C ONpefesIeHNEM 3HEPrMu, HauMHasi C NPOLLecCOoB A06bIUYN/TPAHC/TOPTUPOBKN
M 3aKaH4MBas MOCTaBKOW ra3a KOHEYHbIM MOTpebuTenam. HacToAwwui cTtaHgapT SABASETCS PyKOBOACTBOM
nosnb3oBaTens Mo opraHv3auum 1 o6yCTPONCTBY Y3/10B y4yeTa 3Hepruv ANns npoBefeHus B3ammMopacyeTos,
OCHOBaHHbIX Ha U3MePEHUUN U/UNN BbIYUCIEHUN AHEPTUN NPUPOAHOTO rasa, C Liefbio MOBbILEeHNsI LOCTOBEPHOCTH
pe3ynibTaToB onpeaeseHns.

[pyrve cTaHpapTbl, NpUMeHsemMble B 06/1acTy U3MeEpPEHUA pacxoda M TensoTbl CropaHus, npoueayp
BbIYNC/IEHNI N 06PabOTKM AaHHbIX, Kacarowmecs A06bI4M, TPAHCNOPTUPOBKM U pacnpeneneHns nNpupoaHoro
rasa, BK/IOYas ero 3akyrnky, Ipogaxy v nepegadvy, MOryT CCbI1aTbCsl HA HACTOSALLNI CTaHAapT.

HacToawmi ctaHgapT COAEPXUT OaMHHAALATb UHADOPMALMOHHbBIX NPUTOXEHWIA.
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HALUWOHANBHDBI A CTAHOAPT POCCUMNCKOMN PEOJEPALUNMN

A3 TOPHOUYNIA MPUPOAHbLIN

OnpepeneHne aHeprum

Natural combustible gas. Energy determination

[ata BBegeHns — 2019—01—01

1 O6nacTtb NpUMeHeHUs

1.1 HacToswmii cTaHAapT pacrnpocTpaHsieTcsl Ha crnocobbl onpeaeneHns TensoBOi 3HEPTMX NpUpoa-
HOrO rasa, BblAeNALWOMCA NPU ero CropaHnum, ¢ NOMOLLbIO U3MEPEHU UK BbIYUCIEHWIA 1 onpeaenseT He-
06X0AuMble NS 3TOTO METoAbl U eAVHUUbLI U3MEPEHUA. PacueTbl SHepruvM OCHOBLIBAKOTCSA HAa pa3fe/lbHOM
onpefeneHun KosmyecTBa TPaHCMOPTMPYEMOro rasa (Mo mMacce WM no o6bemy) U ero yAesbHOi TennoTbl
cropaHus. B HacTosLLeM cTaHaapTe NpuBefeHbl Takxe 06LLMe Cnoco6bl BbIMUCIEHUS HEONPeAeNeHHOCTE.

1.2 6 HacToOsLLEM CTaHAapTe pacCMaTpUBatoTCs TOMIbKO CPeAcTBa U MeTO4bl M3MEPEHWUIA, UCMOSb-
3yemMble B HaCTOsILLee BPEMS.

MpumeuvaHue — MpUMEHEHNE YKA3aHHbLIX CPEACTB W3MEpPEHNIi B 4acTHOM MM TOCYAapCTBEHHONR KOM-
Mep4yeckon AeATEeNNbHOCTKW BO3MOXHO MOC/ie yTBeEpXAeHNA UX Tuna B rocyaapCTBeHHOM opraHe B COOTBETCTBUKU C
3aKOHOAATENbCTBOM.

1.3 HacToswmin ctaHgapT NPUMEHUM KO BCEM TUNaM razons/nBpuTenbHbIX CTaHLUuWiA.

1.4 HacToAWMn cTaHgapT AONycKaeT NPUMEHEHMEe HOBbIX METOZ0B U3MEPEHU NPU YCNOBUN, YTO KX
XapakTepUcTUK/ He yCTynalT XxapakTepucTukam MeToA0B, NPUBeAEHHbIX B HAC T OsILLeM cTaHAapTe.

1.5 M'asonsmepuTesibHble CUCTEMbI HE AB/IAKOTCA NPeAMETOM AeTa/lbHOro PaCCMOTPEHUS HACTOALLEro
cTaHfapTa.

2 HopmaTuBHbIEe CCbIJIKU

B HacTosilem cTaHgapTe MCNOb30BaHbl HOPMATUBHbLIE CCbIJIKU Ha creaytolme cTaHaapTbl:

FOCT 8.586.1—2005 (MCO 5167-1:2003) lNocypgapcTBeHHass cMcTema obecrneyeHnss eanHCTBa W3-
MepeHuii. I3mepeHne pacxoga 1 KonmyecTBa XUAKOCTEelM U ra3oB € NOMOLLbIO CTaHAap THbIX CyXXatoLmx
yCTPOACTB. YacTb 1 MpuHUMN MeToga n3MepeHnin n obwmne TpeboBaHUs

FOCT 31369—2008 (MCO 6976:1995) a3 NpMpoAHbIiA. BbluncneHne TennoThbl CropaHus, NA0THO-
CTW. OTHOCUTENLHOM NIOTHOCTU N Yncna Bo66e Ha 0OCHOBE KOMMNOHEHTHONO COCTaBa

FOCT 31370—2008 (MCO 10715:1997) a3 npupoaHbIii. PykoBoaCcTBO N0 0T6GOpy Npo6

FOCT 31371.1—2008 (MCO 6974-1:2000) a3 npupoAHblii. OnpegeneHne cocTasa MeTOL0M ra3oBoii
XpomaTorpadun c OLLeHKOM HeonpeaeneHHocTW. YacTb 1. PykoBoACTBO MO NPOBeAEHMIO aHann3a

FOCT 31371.2—2008 (MCO 6974-2:2001) Na3 npupoaHblii. OnpegeneHne cocTaBa MeTOLOM ra3oBoii
XpoMaTorpadgum c OUEHKOM HeonpeaeneHHoCTU. YacTb 2. XapakTepucTUKN N3MepuTesbltoli CUCTEeMbI 1
cTaTUCTUNYECKMNE OLEHKN AaHHbIX

FOCT 31371.3—2008 (MCO 6974-3:2000) Na3 npupoaHblii. OnpegeneHne cocTaBa MeTOAOM ra3oBoii
xpomaTorpadun c oueHKol HeonpegeneHHocTu. YacTb 3. OnpegeneHne Bogopoda, renus, Kucnopoga,
a3oTa, Anokcmaa yrnepoja n yrnesogoponos Ao CBC UCNONb30BaHNEM ABYX HACAAOYHbIX KOJTIOHOK

M3paHve oduymansHoe
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FOCT31371.4— 2008 (MCO 6974-4:2000) Ma3 npupogHblii. OnpeaeneHne cocTasa MeTOAOM rasoBoii
XpomaTorpadgum ¢ oLeHKon HeonpegeneHHocTU. YacTb 4. OnpegeneHve a3oTa, AMoKcuga yriepoga un
yrnesogopogos C,—C5 un C64 B nabopaTopun 1 C MOMOLLbIO BCTPOEHHON N3MepUTebHOM CUCTEMBI C UC-
nosnb30BaHNEM [iBYX KOJTOHOK

FOCT31371.5—2008 (MCO 6974-5:2000) a3 npupogHblii. OnpegeneHne cocTaBa MeTOAOM ra3oBoi
XpomaTorpadun c oueHKoli HeonpedeneHHocTU. YacTb 5. OnpegeneHne asoTa, AvMOKcuga yriepoga v
yrnesogopogos C}—C5un C6* B nabopaTopun 1 Npu HenpepbiIBHOM KOHTPOJIE C UCNO/Ib30BaHNEM Tpex
KOJTOHOK

FOCT31371.&—2008 (MCO 6974-6:2002) Ma3 NnpupoaHbIii. OnpeaeneHne cocTasa MeTOA0M ra3oBoii
XpomMaTorpadum C OUEHKOW HeonpegeneHHOCTU. YacTb 6. OnpegeneHne BoAopoaa, renvs, KMCnopoga,
a3oTa, Anokcupa yrnepoga v yrnesogopogos C,—Cac ncnosib3oBaHNeM Tpex KanuanspHbIX KOTOHOK

FOCT 31371.7— 2008 a3 npupoaHblii. OnpegeneHne cocTasa MeTOA0M ra3oBol XxpoMmaTorpadgum c
OLEHKOI HeonpegeneHHOCTU. YacTb 7. MeToAuKa BbINOMHEHNS U3MEPEHUIA MONSPHONM 40NN KOMMOHEHT OB

FOCT P 8.668—2009 locygapCcTBeEHHasi cucTemMa OGecrneyeHnss eguHCTBaA U3MepeHuid. TennoTa
(3Heprus) cropaHms o6bemMHas NpUpoAHOro rasa. O6uwme TpeboBaHUA K MeETOAaM U3MePEHNIA

FOCTP 8.740—2011 NocypapcTBeEHHass cucTemMa obecnevyeHnss eAUHCTBA U3MeEPEHNIA. Pacxon v konu-
4eCcTBO rasa. MeToAMKa U3MEPEHUIA C MOMOLLIbIO TYPOVHHbBIX, POTaUMOHHbIX N BUXPEBbIX PACX040MEPOB U
CYETUMKOB

FOCTP 8.769—2011 (MCO 12213-3:2006) lNocygapcTBeHHas cucTemMa obecnevyeHus equHCTBA U3-
MepeHuii. a3 NpupoaHbIi. PakTop CKMMAeMOCTMU ra3oBoi dasbl. MeTog pacyeT>Hro onpegeneHms Ha
OCHOBEe AaHHbIX O (hM3nYeckmx CBOMCTBax rasa

FOCT P 8.816—2013 NocygapcTBEHHasA cMcTemMa oGecrneyeHnss eguHCTBa M3/KBPeHWiA. Mas npupoga-
Hbli. O6beMHasi TensioTa cropaHus. MeToaunka U3MepeHuii ¢ NPUMEHEHNEM KaslopuMeTpa CXUraHus C
6omboit

FOCTP 54500.3—2011/PykoBoacTBO MCO/M3K 98-3:2008 HeonpeneneHHOCT b U3MepeHus. HacThb 3.
PyKoBOACTBO MO BbIpaXEHUIO HeonpeaeneHHOC T N3MepeHns

FOCT P 56333—2015 lNa3bl roptoyvne npupoaHble. CTaHaap THbIe YC/10BUA U3MEPEHUS N BbIYUCTIEHUA
PU3NKO-XUMMNYECKNX CBONCTB

MpumedyaHue — MpK NOMb30BAHUN HACTOSILLMM CTAHAAPTOM LieNecoo6pasHo NpoBepuTh AeliCTBUE CCbIIOYHbIX
CTaHAapPTOB B MH(OPMALMOHHOM cucTeMe 06LLero nosib30BaHus — Ha ouLManbHOM caiire defepasibHoro areHTCcTea no
TEXHUYECKOMY peryMpoBaHuio U METPOIOTUN B CeTU VIHTEPHET UAW MO eXerofHo U3faBaeMoMy MH(DOPMaLOHHOMY yKa-
3aTenio «HaunoHabHble CTaHAapTbI», KOTOPbIN ONy6/IMKOBaH MO COCTOSIHMIO HA 1 iHBAps TEKYLLEro roga, 1 no Bbinyckam
eXEeMeCsiYHO 134aBaeMoro MH(OPMaLMOHHOTO ykasaTensi «HalvoHasbHble CTaH4apTbl» 3a Tekyluit rog. Ecnv 3ameHeH
CCbI/IOYHbIV CTaH4APT, Ha KOTOPLI faHa HefaTupoBaHHas CChlka, TO PEKOMEHAYETCs UCMOb30BaTh AeiCTBYIOLLYIO0 Bep-
CWI0 3TOrO CTaHAAPTa C YUETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO N3MEHEHU. EC/IM 3aMeHeH CCbINIoYHBbINA CTaH4apT, Ha
KOTOPbIA faHa faTupoBaHHas CCbiNka, TO PEKOMEHAYETCs UCMONb30BaTh BEPCUI0 3TOT0 CTAaHAAPTA C yKa3aHHbIM Bbille
rofom yTBepxaeHus (NpuHsaTus). Ecnv nocne yTBEPXAEHUSI HACTOSALLErNO CTaHAAPTa B CCbITOYHbIN CTaHAapT, Ha KOTOPbIi
[laHa AaTVpoBaHHas CCbifika, BHECEHO M3MEHeHUue, 3aTparvBaloliee MonoXeHWe, Ha KoTopoe faHa CCbiika, TO 3TO Mo-
JIOKEHNE PEKOMEHAYETCS NPUMEHATL 6€3 ydeTa AaHHOT0 3MeHeHUs. ECU CCbIOYHBIN CTaH4apT OTMeHeH 6e3 3aMeHbl,
TO MOJSIOXEHME, B KOTOPOM iaHa CChifKa Ha HEro, PEKOMEHAyeTCs MPUMEHSITb B HacTU, He 3aTparmBaloLLeil 3Ty CCbIsky.

3 TepmuHbI 1 onpepeneHvs

B HacTOslWeM cTaHfapTe NPUMEHEeHbI ciefyoLlmne TePMUHbI C COOTBETCTBYIOWMMU OnpeaeeHnamMmn:

31

TOYHOCTb M3MepeHuit; TOYHOCTb pe3y/bTara U3MepPeHus:: BAn3ocTb U3MEPeHHOro 3HayeHust K uc-
TUHHOMY 3HaUYeHNI0 N3MepPSAEeMOii BENNUMHBI.

[PMI' 29—2013 [1]. cTaTba 5.7]

3.2 HacTpoiika (cpeacTBa vM3aMepeHuit): Onepauusi NprBefeHUs CPefCcTBa U3MEpeHUuii B COCTOosHMe,
NPUrogHoe K UCMO/b30BaHuH.

MpumeyaHune — HacTpoiika MOXET 6bITb aBTOMATUYECKOM, NOYyaBTOMATUYECKOW UMW PYUHOIA.

3.3 meToa npuceavBaHus: Mpoueaypa NpUcBavBaHusi NPYPOSHOMY rasy, nepejaHHoOMy yepes MyHKT
npvemMa-nepegayn, 060pya0BaHHbIA TOLKO CPeACTBaMU n3mepeHuii o6bema (KoNmyecTBa) rasa, 3HadeHus
TennoTbl CropaHvsi, onpeaeneHHoro B Apyroii Touke AaHHOro yyacTkKa ra3ornpoBoja.

3.4 rotosHocTh: BoamoxHOCTL U3MEPUTE/BHON CUCTEMbI UM CPEACTBA M3MEPEHUiA, COCTaBNSIOLLErO
YyacTb M3MEPUTENBHOIN CUCTEMBI, B /11060 MOMEHT BpeMeEHM paboTarb COr/lacHO cneupdmkaLmm.
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3.5 CMelleHne (3HavyeHnsa aHeprnn): CuctemaTmyeckasl pasHoCTb MeXAy UCTUHHbLIM 3Ha4YeHNEM 3Hep-
rMn 1 hakTUYeCcKn N3MepeHHbIM 3Ha4YeHNEM 3HEPrun NPUPOAHOro rasa, NPOXoAsLlero Yepes rasonsmepuTesib-
HYIO CTaHLUIO.

3.6

KannbpoBka (cpefcTB naMepeHunit): COBOKYMHOCTb OMepauuii, yCTaHaBMBalOWMX COOTHOLLEHVE
MeX/y 3HauyeHVeM BesinyMHbIl, NOsTyHeHHbIM C NMOMOLLbI0 AaHHOTO cpeAcTBa M3MepPeHuii 1 COOTBETCTBY-
IOLLIMM 3HAYEeHVEM BE/IMUMHBI, ONpefeNieHHbIM C MOMOLLbIO 3 Ta/loHa C Liefblo onpefeneHns MeTposiornye-
CKMX XapakTepucTUuK 3TOro cpeacTBa U3MEPeHUi.

[PMI29—2013(1]. cTaTbsa 9.6]

3.7 BbICLIaA TennoTa CropaHnsa: KonnyectBo Tenn0Tbl, KOTOPOE MOXET BbIAENUTLCA NPU NOSIHOM Cro-
paHuM B BO3Ayxe OnpefesieHHOro KosimyecTsa NpYpoAHOro rasa TakuMm 06pasoM, YTo AaBfieHne p,, Npu KoTo-
POM NPOUCXOAMT peakuns, oCTaeTCsA NOCTOSAHHbLIM, a BCe NPOAYKTbI CropaHnsa NPUHUMALOT Ty e TemnepaTtypy

4YTO W TemnepaTypa peareHTOB, NPV 3TOM BCe 3TW NPOAYKTbl HAXOAATCA B ra3006pasHOM COCTOSHUM, 3a
VCK/TIOYEHMEM BO/bl, KOTOPas KOHAEHCUPYEeTCA B XUAKOCTb npu 1,.

3.8 HM3LWaaA TennoTta cropaHua; Konvuectso Tens0Tbl, KOTOPOE MOXET BblAEINTLCA MPU NOIHOM Cro-
paHun B BO3yxe onpefesieHHOro KonnyecTsa NpupoaHOro rasa Takum obpas3om, 4YTo AasfieHue p,. Npu KoTo-
pPOM MpoTeKaeT peakunsl, OCTaeTCsA NOCTOAHHLIM, a BCe MPOAYKTbl CropaHusa NPUHUMALOT Ty Xe Temnepartypy
f,. UTO N TemnepaTypa peareHTOB, NPU 3TOM BCe 3TV NPOAYKTbl HAXOAATCA B ra3006pa3HOM COCTOAHUMN.

3.9 y3en onpegeneHns Tena0Tbl CrOpaHUA: YcTaHOBKa, cofepxalan Heobxoammoe obopypoBaHue
0151 onpefeneHnsa TennoTbl CropaHns NPUPoOAHOro rasa B ra3ornpoBoje.

3.10 CKOMMNEHCMpOBaHHaA TensiotTa CropaHnsa: TennoTta cropaHus, U3MepeHHasi Ha y3/ie u3smMepeHus
M CKOMMEHCUPOBaAHHas C Y4eTOM BPEMEHW TPAHCMNOPTUPOBKM rasa [0 COOTBETCTBYIOLIErO y3na U3MepeHus
o6bema.

3.11 CKOPpPEKTUpPOBaHHAaA TensoTa CropaHna: Pe3ynbTaT KOPPEKLUUN N3MEPEHHON Ten0Tbl CropaHms
ONA KOMMeHcauum cucTeMaTuyecKo MNorpeLHocTy.

3.12 3asBNeHHasd TensoTa CropaHusa: TensoTa cropaHus, KoTopas NpuHATa 3apaHee 4158 NPUMeHeHns
B NYHKTe NpuemMa-nepegaqun npMpoaHoro rasa gns uenei onpegeneHns aHeprum.

3.13 npeacTaBuTeNbHAsA Ten/10Ta CropaHus: TensioTa CropaHvs, KOTopas CYUTaeTCsa A0CTaTOYHO
6/1M3KOM K haKTUYEeCKOW Tens1oTe CropaHusi NMPUPOAHOro rasa B JaHHOM NyHKTe npuema-nepegaydu.

3.14 30Ha rasonoTpeb/10HNA: COBOKYNHOCTL MYHKTOB MpuemMa-nepegadu, UCnosb3yowmx oguH 1 ToT
Xe MeTog onpefeieHnsa aHepruu.

3.15 npuBegeHne (k ycnosusam): OnpegeneHne o6bema NPUPOAHOro rasa npu 3aAaHHbIX YCIOBUAX U3
o6bema npu paboumnx ycnoBusx.

3.16 nonpasKa: BenuuuHa, npubasnsemas anrebpavvyeckn K HECKOPPEKTUPOBAHHOMY pe3ynbTaTy U3-
MepeHUt NS KOMMNeHcaLum cMcTeMaTUYecKol NorpewHocTu.

MpumevaHnnsn

1 MonpaBka paBHa OLEHEHHO! cucTemMaTyeckoli NorpeLtHoCcTH, B3STOM C 06paTHbIM 3HAKOM.

2 Ecnv cuctemaTtnyeckas norpewHocTb He MOXeT 6biTb TOYHO OLeHeHa, TO nonpaBka He 6yAeT MosiHoW (CM. mpu-
noxexwve J).

3.17 NonNpaBOYHbIN KOIPAPULNEHT: UMCIOBOIA KOIMMUUMEHT, HA KOTOPLIA CredyeT YMHOXWTb He-
CKOPPEeKTUPOBaHHbIN pe3ysibTar u3MepeHuii 415 KOMNeHcauum cucteMaTu4eckom NorpeLHoCTun.

MpumeyvyaHne — CwM npumeyaHune 2 (NyHKT 3.16).

3.18 onpejgesieHne: Habop onepauuii, NPOM3BOAUMbBIX C 06BEKTOM ANA obecrneyeHns KauyecTBEHHOM
W KOSIMYECTBEHHOM MHopMaLmm 06 3TOM 06bekTe.

MpumeyaHune — B HacToAlWweEM cTaHAapTe TEPMUH «ONpeaenieHne» UCnosib3yeTcs NNllb B KOIMYECTBEHHOM
CMbICne.

3.19

npsimMoe unamMepeHue: amepeHue XapakKTepuCTMKM MOCPeACTBOM Be/IMYMH, KOTOpble, B MpPUHLMNE,
onpeaensitoT JaHHOe CBOICTBO.

MpumevyaHue — Hanpumep, onpeseneHne TennoTbl CrOPaHNS rasa c UCNo/b30BaHNEM TEPMOMETPUYECKNX
N3MEpPEHWii aHeprun, Bbigenusluelics B hopMe Tenna npu CKUraHum 3aflaHHoro KoamyecTsa rasa.

[MCO 14532:2014(3]. cTaTbsa 2.2.1.2]
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3.20 9Heprusa: lNpoussegeHne Konn4yecTsa rasa (06bema MAM Maccbl) U COOTBETCTBYIOLLEN yAenbHOM
TENMNOTbI CrOPaHNUs NMPU KOHKPETHBLIX YC/TOBUSIX.

MpumMeyvyaHue — DHeprus, Kak NpasunIo, BoipaxaeTcs B Meragxoynsx.

3.21 onpegeneHne aHeprumn: KonvyecTBeHHOe onpefeneHne sHeprum rasa Ha ocHose /iMbo NpAMbIX
nM3MepeHunii, TM60o pacyeToB C UCMOIb30BaHNEM NPeABAPUTESIbHO U3MEPEHHbIX BE/INUUH.
3.22 CKOPOCTb NOTOKa 3HEPrnun: dHeprus rasa, NPoOxXoAsLLero Yepes ceyeHne B eUHULYY BPEMEHMU.

MpumeyvyaHune — CKOpPOCTb NOTOKA IHEPTUU, KAK NPABWIO, BbIpaXaeTCs B MErafxXoysnsx B CEKyHay.

3.23 hukcmpoBaHHOE npucBamBaHmne: MNprMeHeHne 6e3 N3MeHeHW TenIoTbl CropaHnsl, U3MepeHHOI
Ha onpegesieHHOM y3/1e, AN npeABapuTesibHO YCTaHOB/IEHHOM TEMO0Tbl CropaHuns, K rasy, npoxogsiiemy ye-
pe3 ouH uan 6osiee NyHKTOB Npuema-nepegayn.

3.24 ra3oTpaHcnopTHasa KoOMNaHus: KomnaHusa, KoTopas TpaHCNopTuUpyeT ras oT O4HOro nyHKTa
npvemMkun-nepegadn 4o Apyroro no rasonposojam.

3.25 ceToyHoe MoAennpoBaHne: BoluncneHne Habopa AaBieHnii U CKOpoCTeli NOTOKa B ra3onpoBoje
WMN CeTn ra3onpoBOAOB Ha OCHOBE 3afaHHbIX AaHHbIX TOMO/IOTUN CETU, BEIMYNH CKOPOCTEl MOTOKa B TOYKax
BXO/a W BbIX0Aa, a Takxe AaBneHU 1 TemnepaTtyp B pa3/IMyHbIX TOYKax ra3onposoa(oB) C NCMNOb30BaHNEM
mMaTemMaTU4ecKoil Mogenn.

MpumeuyaHune — Lienblo N060ro CETOUHOTO MOAENMPOBaHNS ABNSIETCS NOJyYeHne nHgopMaumm o bygyuiem
COCTOSIHUM aB/IEHUI rasa v NOTOKOB. Pe3y/fibTaToM MOAE/IMPOBAHNS SIB/IIETCA OLEHKA COCTOSIHWS ra30BOrO MOTOKA.

3.26 NYHKT npuoma-nepegayn: O6bekT CUCTEMbI Fa30CHA6XeHMS, Ha KOTOPOM NPOUCXOANT CMeHa
COBCTBEHHMKA UM OTBETCTBEHHOIO 3a XpaHeHne u/unu TpaHcnopTNpoBaHne NPUPoOAHOro rasa.

MpumeyaHune — Kak NpaBuno, NyHKT Nprema-nepegayun BkIYaeT B ce6s rasousmMepuTesibHyH0 CTaHLMI0.

3.27 MecTHasa rasopacnpegenutenbHas KOMNaHua: KomnaHus, nocTaBnsatowas nosyyeHHbl oT pe-
rMOHa/ILHOW rasopacnpefesiMTesibHOM KOMMaHUM ra3 npoMmbIlL/IeHHbIM, KOMMEPYeCKUM WIN KOMMYHa/IbHO-
6bITOBbIM NOTPEOUTENAM.

3.28 rasomsmepuTenbHasa cTaHuusA: CoopyxeHue, BKNo4alolee Bce ob6opyaoBaHue, B TOM 4ucre
BXO[Hble 1 BbIXOAHble ra3onpoBo/pbl, a Takke 3anuparoLlyme KnanaHbl U CTPOEHUS, B KOTOPbIX pacnosiaratoTcs
cpeAcTBa M3MepeHWiA, UCNonb3yemMble /15 M3MEPeHUn KonnyecTsa rasa B NyHKTax ero nepegayu.

3.29 usmepuTenbHaa cuctema: MonHbIi Habop cpeACcTB U3MEPEHUI N COMYTCTBYIOLWNX NPUHAOIeX-
HOCTeil ANns NpoBeAeHUs onpegenieHHbIX N3MePEeHWA.

MpumeyaHune — [laHHoe onpejefieHne afganTMpoBaHO MO OTHOLIEHWIO K YCTAHOB/IEHHOMY B MyHKTe 3.2
MNCO/M3K PykosogcTeo 99:2007 [4].

3.30 CpeAcTBO M3MEPEHWIA: YCTPOIiCTBO, nNpeaHasHaueHHoe AJ/1si NPOBEAEeHUst 3MEPEHWA OTAENbHO
60 B coOYeTaHUN C OAHUM UK 60s1ee JOMNOHUTENIbHBIMWN YCTPOCTBaMN.

3.31 A4OCTOBEPHOCTbL: CBOICTBO BE/IMYMHbI HAXOAUTLCA B 3afaHHbIX npegenax.

3.32 gobbiBaoLLas KoMnaHus: Komnaius, n3snekarowias 13 MecTopoXAeHWin NPUpPoaHbIi ras. KOTOpbIii
nocsie NoAroToBKM 1 yyeTa NOAAETCH B ra3oTPaHCMOPTHYIO CUCTEMY UM HEeNOCPeACTBEHHO NOTpebuTensm.

3.33 pervoHasibHas rasopacnpegenntesibHass KoMnaHusa: KomnaHus, noctaBnstowas ra3 MeCTHbIM
rasopacnpefennTesibHbIM KOMMNaHUAM U/Wn MPOMbILWIEHHBIM, KOMMEPYEeCKUM U KOMMYHa/IbHO-6bITOBbLIM MO-
Tpebutensam.

3.34 KOMMYHa/IbHO-6bITOBOI NOTPEOUTEND: /ML, KOTOPOe 3aHVMMaeT O6LEKT HEABUMXUMOCTU, CHA6-
XaeMblii rasoM MOSIHOCTBIO WM YacTWYHO, MPWU 3TOM JaHHbIli ra3 He WCMOoMb3yeTca A1 KOMMEpPYeCKMUX Win
NPOMbILUEHHbIX LieNel.

3.35

cucTtemaTnyeckas NorpelHocTb (M3mepeHns): CocTasAsalOLWAasa NOrpeLiHOC T U3MepPeHns, ocTalo-
Lasicsi NOCTOSAHHOW UK )Xe 3aKOHOMEPHO M3MEeHSIOLLAasiCS NPY NMOBMIOPHbLIX M3MEPEHNSIX OAHOWN 1 TOi xe
BE/INYMHBI.

(PMI 29—2013[1]. cTaTbsa 5.19]

3.36 NPOCNEXNBAEMOCTb: CBOINCTBO pe3y/ibTaTa U3MepeHus UK 3HaueHns aTasioHa, 3ak/odatoLieecs
B BO3MOXHOCTN YCTaHOBJ/IEHMS €70 CBSA3M C COOTBETCTBYIOLWMMN 3TaSIOHaMM, KakK NpasBusio, HauMoHaIbHbIMMY
NN MeXAyHapoAHbIMU, NMOCPEACTBOM HepaspbIBHON LIEMW C/IMYEHWIA, UMEIOLIMX YCTaHOB/EHHbIE Heonpeae-
NIEHHOCTW.
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3.37

HeonpeAesnieHHOCTb (M3MepeHus): MNMapameTp, OTHOCAWMICA K pe3ynbTaTy M3MepeHuss 1 xapakTe-
pu3ytowwmii pa3bpoc 3HavyeHunii, KoTopble MOr/M 6bl 6bITb 060CHOBAHHO NPUNUCaHbI U3MEPSAEMON BeSIMUNHE.
[FOCT P 54500.3—2011/PykoBoactBo NCO/M3K 98-3:2008, ctatbsa B.2.18)

3.38 npucBanBaHue: lpouenypa pacnpocTpaHeHUs 3Ha4vyeHUs TensioTbl CropaHusi, N3MepeHHOro Ha
y3/ie onpefeneHnsi, Ha NPUPOAHbINA ras, NPOXoAsLLNiA Yepes oaVH UK 6onee NyHKTOB NpueMa-nepesayn.

NMpumeyvyaHune — [Na NONyYEHUA TENNOTbI CrOPaAHUS B CETW ra3onpoBOAOB AaHHAaA NPUCBOEHHAs TennoTa
CropaHusi MOXeT yUNTbIBATb BPEMS, 3aTpayeHHOe Ha NPOXOoXAeHWe rasa oT y3/1a U3MepeHus TennoTbl CropaHnus Ao cooT-
BETCTBYIOLLE/ ra30M3MEpPUTESIbHON CTaHLUW 1 Apyrne (hakTopbl, ONpesensiolme CPeHIo TENNOTY CropaHus B CETH, B
TOM Yucfie COCTOSIHUS BOCNPOW3BEAEHNSA N3MEHEHWN TENNOTbl CropaHua B Npejenax cetun u T.4,

3.39 nnaBatoujas Hynesas Touka: MecTo B CeTV ra3onpoBOAOB, Ae CYWeCcTBYeT rpaHLa Mexay rasa-
MW pa3HOro KadecTsa.

3.40 HefOCTOBEpPHbIE AaHHble: [JaHHble N3MepPeHUii, KOTOpPbIe IBHO HEBEPHbI U3-3a HApPYLIEHWNIA B Npo-
Lecce M3amepeHuii Ha ra3onamMepuUTesIbHOW CTaHUMK U (MNK) TPAHCMOPTMPOBAaHUSI MPUPOAHOTO rasa.

3.41 npowmblWNEHHbIV NoTpe6uTens: MoTpebuTenb, UCNOMb3YOWMI ra3 B NpoLecce NPoM3BoAcTBa
NPOMBbILIEHHOM NPOAYKUMN.

3.42 KOMMepUecKuini noTpebuTens: MoTpeduTesib, NCNONb3YIOWWI ra3 B Lesx NosyyeHnss Nnpuébiiu,
HO He ABNAIOLWMIACA NPOMBbILIEHHLIM MOTPEGUTENEM.

MpumeyvyaHune — B4.41 n 4.42 BkNtoYeHbl JOMNOSTHUTE/IbHbIE NO OTHOWeEHUI0 K NCO 15112—2011 TepXTuHbI U
X onpefeneHns Ansa ny4ywero NOHMMaHWA NOMOXEeHW cTaHgapTa.

4 O603HavYeHus

4.1 YcnoBHble 0603HauYeHus
YcnoBHble 0603HaYeHUs BENIMYUH NpuBeAeHbl B Tabnuye 1.

Ta6nuya 1— YcnoBHble 0603HAYEHUS BENNYNH

Cumson HaumeHoBaHWe nokasaresns EAvHMLA 3MepeHs

E OHeprusa Mx

e CKOpOCTb NOTOKA 3HEPTUM M[x/c

H YpensHasa Tensiota cropaHus Mx/m3: MIx/kr

M Macca Kr

p [aBneHve(abconoTHoe) Ma. kMa

Q Konnyecteo (06bem. macca) rasa M3. Kr
O6BbEMHbI pacxopg, M3y, m3c

on MaccoBblii pacxog Kr/c. Kr/y

T TemnepaTypa (a6conoTHast) K

t Bpems C, Y, AHN

Yy O6bem (rasa) M3
KoadhhnumeHT cxmmaemocTu —

p MnoTHoOCTb Kr/m3

" Temnepatypa C

MpumevyaHnsa
1 Ecnu yaenbHaa TenaoTa CropaHns BbipaXeHa B Meragoynax Ha Kybuiyeckuii meTp n o6bem rasa B kybomeTpax
UNN ecnv ygenbHas TensioTa CropaHusa BblpaXeHa B Meramkoynax Ha KuiorpaMm v Macca rasa B Kuiorpammax, torga

paccyMTaHHasA 3Heprna BblpaXxaeTcs B Meragaxoynsax.

2 Ecnu KonuyecTso rasa BblpaxaeTca B Ky6I/ILIBCKI/IX MeTpax, HeOﬁXO,qVIMO npMBOANTL TakKXKe TeMmnepatypy v gaBfieHue.
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4.2  HWXHUE MHAEKChbI

/| — HM3Wwana TennoTa CropaHuns;

] — KO/IMYeCTBO MHTEPBa/IOB BPEMEHMU;

n — HopMasibHble ycnoBua (0 X : 101.325 kMa):

I — cTaHAapTHble ycrioBus namepeHmninl (20 X : 101,325);
S — BbICLIaA Ternsiota CropaHus.

5 O6ume npuHUUNbI

KonuuectBo aHeprum E. cogepxalieecsi B JaHHOM KonmuyecTBe rasa O. BbIYUCASIOT NyTeM YMHOXEHUS
yAenbHOI TennoTbl cropaHust H (ganee — TenaoTbl CropaHusi) Ha COOTBETCTBYHOLLEE KOMMYECTBO rasa.

OHeprvsi MOXeT 6bITb N3MepeHa Kak NpsiMbIM CNoco60M (CM. PUCYHOK 1). Tak U BbIYMC/IEHA U3 KOSMYe-
CTBa W TEM/OTbI CropaHus rasa (CM. PUCYHOK 2).

O(ULIMKM BHLTLL

KM
Wanputanbim eao/IrrT

o Ne * LIAMYIYPbI % Z

| prpepen«Ls
«ne>K NTapra*

abICTMN*«U cyeTa

PucyHok 2 — Cxema onpefesieHns 3Heprum KOCBEHHbIM METOA0M

Kak npaBun/o, KOMYECTBO ra3a BbIpaxaloT B eAUHMLAaX 06beMa, a TeN10Ty CropaHus OTHOCAT K eAuHuLEe
obbema. [1na AOCTUXEHNS TOYHOrO onpesesieHNs 3HePrun HeobxoaMMo, YTO6bLI 1 06BbEM rasa u ero yaenbHas
TennoTta cropaHus (B 4actn o6bema) 6bIn onpegesieHbl Npy CTaHAAPTHBIX YCNOBUSX AaBfieHNss U TeMnepa-
Typbl. SHEPTUIO ONpeaenatoT NM6G0 NyTeM HaKOMIEHUSA B TeHeHWE onpeaesieHHOro nepnoga BpeMeHU pesyrib-
TaTOB BbIYUCNEHUI 13 NOCnefoBaTe/IbHOro Ha6opa TeN/0T cropaHnst 1 06beMoB NPOXOAsiLLEero NPUPOLHOro
rasa, /M60 NyTeM YMHOXeHMS MOJIHOTO npollesliero o6bemMa rasa Ha npeAcTaBUTENbHYIO (MPUCBOEHHYIO)
TennoTy CropaHus 3a 3TOT nepuog,

Oco6eHHO BHUMATENBHO CrefyeT paccMaTpuBaTb C/ly4yaid, Korga TennoTa cropaHus M3MeHsieTcst U pac-
X0, MPVMPOAHOrO rasa onpegensieTcs He B TOM Xe MecTe, rae NprvcBavBaeTCs TensoTa CropaHus, npu 3Tom
pasHuua BO BpeMeHU Mexay onpegesieHMeM pacxoja v TennoTbl CropaHns rasa BANSET Ha TOYHOCTb onpeje-
neHnsa (cMm. pasgen 9).

1 MNpuBejeHHble B OpUrMHane «cTaHfapTHble YCNOBUSA, pekoMeHaoBaHHble VCO» 3aMeHeHbl Ha «CTaHAapTHble
YCNOBUS N3MEPEHUIi»

6
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O6beM rasa MoxeT 6bITb onpeAesieH U NpeacTaB/ieH Kak 06bem Npu CTaHAapTHbIX YCOBUAX M3Me-
pPEHVA WM U3MEPEH MpWU APYTUX YCOBUsX, a 3aTeM MNpUBEeAEeH K CTaHAapTHbIM YCMOBUSIM C UCMO/Ib30BaHU-
emM noaxogslero metoga nepecyeta o6bemoB. N5 meToda npuBefeHNs 06bema, MCMNO/Ib3YeMOro Ha onpe-
[eNeHHol rasonsmMepuTesibHOM CTaHLMM, MOTyT NoTpeboBaTbCHA AaHHblIe O KayecTBe rasa, onpenesieHHble B
Apyrux mectax. Mpu NpUMeHeHNN HaCTOSILLLErO CTaHAapTa Heo6X0ANMO UCMOb30BaTh YCTAaHOB/EHHbIE B
FOCT P 56333 [5) cTaHgapTHble yCcnoBus namepenuii: 293.15 K (20.0 °C) n 101 325 Ma (760 mm pm. cm.).

TensoTa cropaHnsi MOXeT ObITb N3MEpPeHa Ha ra3on3MepuTenbHOM cTaHUMn, NMGO Ha APYromM o6bekTe,
a 3aTeM nNpunucaHa Anasi UCNob30BaHUA Ha 3TOW CTaHUuMKW. 11151 BblpaXeHWUsi KoNMyecTBa rasa 1 TenioTbl Cro-
paHua MOryT 6bITb TakXXe UCMNOIb30BaHbl MacCCOBbIE eANHULbI.

Yka3saHHble 06L1e NpUHUMNbI onpegeneHns aHeprum NpMpoaHoro rasa Nnogpo6HO M3N0XeHbl B pasjesne
9 oNnsA Tex cnyvaes, KOrga KONMYeCTBO ra3a BblpaxaeTcsi IM60 B 06beMHbIX, /IMGO B MacCOBbIX eAMHULaX.

[ns pacyeTa Ko/MyecTBa 3HEpPruu rasa, NPOXoAsLEro Yepes razoM3MepuTesIbHY CTaHLUMI0 B TeYeHue
HEKOTOPOro nepuoga BPEMEHW, UCMONb3YHTCA MEeTOAbl OonpefesieHNs 3Hepruun, npuBedeHHble B pasgenax
6— 9. [laHHble METOAbI BK/IHOYAOT NpoLeaypy NHTETPUPOBaHWSA 3a ONpeAesieHHbI Nepruos BpeMeHu; Npy 3TomM
VMHTerpupoBaTbCs MOryT;

- CKOPOCTb MOTOKa 3Hepruu;

- pacxop rasa 3a onpefesieHHblii Nepuog BpeMeHn /151 NoyyYeHUs KonmyecTBa rasa, KOTOpoe 3aTeM
YMHOXaeTCsl Ha NpeAcTaBUTE/IbHYIO TEMJIOTY CropaHus.

KOHKpETHbIN MeTon, MHTErpupoOBaHNA MOXET 3aBMCETb OT YC/IOBUIA KOHTPaKTa WM HauMoHa/IbHOTo 3a-
KOHOJaTeNbCTBA.

O6uwue NpUHUMMBI ONpeAeneHnss SHePrnn, onncaHHble B pasgenax 6—9. He 3aBUCAT OT KOHKPETHO-
ro MeToAa, KOTOpbIM MPOBOAMUTCS WHTErpupoBaHue. MeTof UHTErpupoBaHus BAUSIET Ha HeonpeaesieHHOCTb
onpegeneHus aHeprum (cm. pasgen 11).

6 MN3mepeHMsa napamMeTpoB rasa

6.1 O6wwne NosoxeHUs

Tunbl cpeAcTB U METOAOB U3MePeHWUl, NCMOMb3YeMbIX HA rason3MepuTeslbHbIX CTaHLMSAX, 3aBUCAT, B
OCHOBHOM, OT c/lefyloWmx hakTopoB:

- COOTBETCTBYIOLMX TpeboBaHU HaUMOHaIbHbIX CTaHAAPTOB;

- pacxopa rasa;

- CTOMMOCTH rasa;

- U3MEHEHWIA KayecTBa rasa;

- HE06X0ANMOCTU pe3epPBUPOBAHNS;

- cneundmkalymm Ha cpeAcTBa N3MepPeHuii.

Ha cooTBeTCTByOWMX MyHKTax npuema-nepejaym Heo6X0AMMO WUCMONb30BaTb MeTOAbl N3MEPEHUN,
aTTecTOBaHHble B yCTaHOB/IEHHOM NOPsifike, N CpeACTBa M3MepeHUii, NpollesLune Npoueaypy yTBepxie-
HUA Tuna n nosepky. B npunoxeHun A npusegeH 0630p MeTOAMK U NpoLueayp, UCMO/Ib3yeMbIX B HacTosLlee
BpPeMS B pas/INyHbIX CTpaHax.

MeTogbl, Ucnonb3yemMble A5 onpefenieHnss 06beMHOro pacxofa M TensoTbl CropaHusi, AO/KHbI COOT-
BETCTBOBAaTb CTaHAapTaMm, persiaMeHTam, YC/I0BUSIM KOHTPaKTOB W/UN HaLuMOHa/IbHOMY 3aKOHOAATeNIbCTBY.

Heo6xoAnMO MpUHMMaTb Mepbl MO BbISB/IEHUIO CUCTEMATUYECKUX PACXOXAEHUA U NPUHATUIO Mep Mo
nX y4yeTy. Hanpumep, ucrnosnb3oBaHVe pas3HbIX HALMOHa/IbHbLIX CTaHAAPTOB, HOPM U/MN MeTOAUK N3MepeHuii
MOXeT MPUBOANTL K CUCTEMATUYECKM PaCXOXAEHNAM; CTOPOHbI AO/MKHbI ONpeAeMTb NoAXoAsLIne cpeacTBa
AN YyCTPaHEeHUsT 3TUX PaCXOXAEeHWA.

KauecTBO pe3ysibTaToB M3MepeHUid, B 06LLeM criydae, 3aBUCUT OT CrieAyloLmx hakTopos

- pabounx ycrioBuii;

- Ka4yecTBa M 4acTOTbl TEXHUYECKOTO 06CNYXUBaHUS;

- MOBEPOUHbIX (Ka/IMGPOBOYHbIX) 3TA/IOHOB;

- oT6opa NpPo6 1 COCTOsIHUS NPO60OTEOPHOIN CUCTEMBI;

- U3MEHEHNA KOMMOHEHTHOrO COCTaBa rasa;

- BbIpaboTKN pecypca cpeAcTB U3MepeHUii.

Bbicokasi TOUHOCTb M3MepPeHUA MOXET 6bITb A4OCTUTHYTa NPW BbINO/IHEHUN TpeboBaHWii Npon3BoanTe-
nei cpeAcTB N3MEPEeHUit N yNosIHOMOYEHHbIX OPraHoB, a TakXke Mpu CTPOrom BbIMOSIHEHUN BCeX NpoLeayp npu
pab6oTe, noBepke (KaNMOGPOBKE) M TEXHUYECKOM O6CIYXMBaHUN CPenCTB U3MEPEeHUIA.
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6.2 I3amepeHns ob6bema

N3meputenbHaa cnuctema o6bemMHOro pacxoja MpMpoAHOro rasa Ha rasonsMepuTesibHOM CTaHuuu co-
CTOUT 13 0AHOro nnn 6onee nM3MepuTeNbHbIX y4acTKoB. Kak mpaBuio, pacxofomepbl U3MepsitoT 06beMHbIl
pacxop, rasa npu thaktnyecknx paboumx ycnosusx. CyulecTBYIOT CTaHAapThl HA MeTO/bl U3MepeHus pac-
X04a W KosiMyecTBa rasa Cc NoMOLLbI0 cCTaHAap THbIX cyxatouwmx ycTpoiicTB (TOCT 8.586.1). TypOMHHBIX,
POTAaUMOHHbIX U BUXPEBbLIX pacxofomepos n cyeTumkoB (FTOCT P 8.740). a TakxXe y/bTpa3ByKOBbIX MNpeo6-
pa3oBaTenei pacxoga (FOCT 8.611).

Bb160p M3mMepuTENIbHOW CUCTEMbI O6BbEMHOrO pacxoja rasa 3aBUCUT, Kak MUHUMYM, OT C/iefyowmx dak-
TOpPOB:

- yCnoBuii NOTOKa.

- AnanasoHa U3MepeHust pacxoaa;

- paboumnx ycrioBuiA, 0cO6eHHO, paboyero faB/ieHUs;

- JOMYCTUMbIX NOTePb AaB/ieHUs;

- HE06XO0AMMOI TOYHOCTW.

[Onsa n3mepeHna o6bLEMHOIO pacxoga rnpupoaHoro rasa Hanbosiee 4acTo B MyHKTax npuema-nepegaym
1—6 ncnonb3yloTcsa cpeacTBa M3MepeHuii (CM. 7.1), KOTopble NpUBEAEHbI B NPUAOXKEHUN A.

6.3 l3amepeHna TennoTbl cropaHus

6.3.1 MeToAbl namepeHunss n otéop Npod

Komnnekc gnsa onpegeneHns TensoTbl CropaHUs COCTOUT M3 NPO600TOOPHON cUCTeEMbI U cpeacTBa U3-
MepeHWiA 1 NpeaHa3HayveH Ans:

- YC/IOBHO NPSAMOro onpepesieHns (KalopuMeTpuyeckum MeToaom);

- KOCBEHHOrO onpegeneHuns (N0 KOMNOHEHTHOMY COCTaBy, onpefesnieHHOMY C UCMNOb30BaHNEM ra30oBbIX
XpomartorpadoB).

[na 0OCTUXEHNS BbICOKOV TOYHOCTU M3MEPEeHMs TeM10Tbl CropaHns Heob6Xxo4MMO MCMOosib30BaTh Npes-
cTaBuTe IbHble NPO6bI NPUPOAHOro rasa. TpeboBaHUA K NpoBeAeHUI0 0T6opa NPO6 NPUPOAHOro rasa ycTaHoB-
nenbl B TOCT 31370.

B 3aBMCUMOCTM OT U3MepUTENIbHONM CUCTEMbI, METOANK U3MepeHuii, dTyKTyaunii B cocTaBe rasa u/vnm
KOAn4yecTBa NnepefaHHOro rasa Ucnonb3yT OAHY U3 creayoWwmx MeToank otéopa npob:

- HenpepbIBHbI 0T60P NPOG;

- NepuoamnyecKnii ToHeyHbli 0T60pP MpPooG;

- HaKonuTesibHbIN 0T60pP NPOOG.

Mpo6bl OT6MPAIOT C Le/ibio NOCNeAYIOLWero nx aHanmsa Ha xpomarorpade.

O6wme TpeboBaHMA K Me/ilogaM N3MepeHnin TennoThbl CropaHns NpMpPOAHOIro ra3a yCTaHOB/EHbI B
FOCT P 8.668.

6.3.2 OnpeaesieHHO KalopUMeTPUYECKUM MeTo40M

Mpy n3MepeHnsaX KasTopMMeTPUYECKNM MeTOAO0M NPUPOAHBIA ras CKUraeTcs B M36bITOYHOM KONIMYecTBe
Bo3ayxa (kmcnopoga) M BblAeNuBLUAACA NPW ero CropaHun 3Heprusa nepegaetcs B TensI006MeHHyHo cpeay,
YTO NPUBOAUT K YBE/IMYEHUIO ee TemnepaTtypbl. TensoTa cropaHusa rasa HanpsaMylo ceBa3aHa C yBe/IMYeHnem
Temrneparypbl.

MeToA kanopumeTpumn MCcnosnb3yeTcsa B NyHKTax npuema-nepegadm 1—3, 5 (cM. pucyHok 3). NogpobHoe
onncaHne KanopmmMmeTpuyeckoro metoga npmseneHo s FOCT P 8.816.

6.3.3 KocBeHHOe onpefeneHne

Mpn KOCBEHHOM onpeaeneHnn TennoTbl CropaHUs ee 3HayeHue BbIYUC/IAKT No CocTaBy NPUPOAHOro
rasa B cootBetctBum ¢ FOCT 31369.

[na onpepeneHvs cocTaBa, Kak MpaBWIO, WUCNOMb3yeTcs XpomaTorpaduyeckuini mMeTof aHasmsa.
Mpouenypbl ANA onpefeneHNs KOMMNOHEHTHOrO cocTaBa NPUPOAHOro ra3a MeTogoM ra3oBoi Xxpomartorpachumn
C COOTBETCTBYHOLWMUMM HEONpPeAENEHHOCTAMN ycTaHoBNeHbl BTOCT 31371 {yacTwun 1— 7). MeToz ra3oBoii Xpo-
MaTorpadum ncnosb3yeTcs B MyHKTax npuemMa-nepegavm 1—3, 5 (CM. pucyHok 3).

6.4 MNpuBepeHne 06bEMOB

6.4.1 O6wWwure NONOXeHURA

MepecyeT o6bema NPUPOAHOro rasa, M3MepeHHOro npu pabounx ycrnosusx, B 06bem npu ctaHdapT-
HbIX YC/IOBUAX OCHOBbIBaeTCs NM60 Ha AaBneHuun, Temnepatype M KO3adPUUMEHTE CKMMAeMOCTWU rasa
(prz-npeobpasoBaHune) UM Ha NAOTHOCTU NPU paboymnx U CTaHAapPTHbIX YCNOBUAX (NepecyeT Mo NJI0THOCTN).
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NHdopmaumsa no npoBegeHnIo NnepecyeTa o6bema npusegeHa B npunoxeHnn C, nogpasgenax E.1 nE.2
npunoxenus E. NCO 12213 (wactn 1 n2) [6], [7], TOCTP 8.769 n EN 12405-1 [8].

6.4.2 NMNoTHOCTb

3HayeHuMsa NAOTHOCTU rasa Npu CTaHA4AaPTHbIX YC/I0BUAX MOTYT 6bITb MCNO/Ib30BaHbl A1 nepecyeTa 00b-
ema. [ins onpeaeneHns MaccoBOro pacxoga v rnepecyeta o6bema Takxe BO3MOXHO onpefenaTb NA0THOCTb
npu pabounx ycnosusax. bonee getanbHO ykasaHHble MeTOAbI NepecyeTa n3noxeHbl B MCO 15970 [9].

6.4.3 laBneHne n temneparypa

N3mepeHns gaBneHus 1 TemnepaTypbl MOryT notpeboBaTbCsa 4715 nepecyeta o6bema rasa npu pado-
4YMX YCNoBUAX B 06bEM MpU CTaHAAPTHLIX NN HOPMasIbHbIX YC10BUAX. Bonee aeTanbHO yka3aHHble METOAbI
nepecyeTta n3noxeHbl B ISO 15970 [9].

6.4.4 KoadhpuymneHT cXmmaemocTu

[Ana nepecyeta o6bema rasa KOahPULMEHT CXMMAEMOCTU:

- paccunTbIBalOT Ha OCHOBE KOMMOHEHTHOro cocTaBa NPUPOAHOro rasa, BbIPaXXEHHOro B MOMSPHbIX A0-
nax (cm. nogpasgen E.2 npunoxenHnsa E n NCO 12213-2 [7]);

- paccumTbIBaOT C UCMO/Ib30BaHMEM (PU3NYECKNX CBOCTB 1 COAEPXKAHNS HEKOTOPbLIX KOMMOHEHTOB Mpu-
poaHoro rasa (cm. nogpasgen E.1 npunoxenms EnrOCTP 8.769):

- onpeaenstT Z-MeTpoM.

Bonee getanbHO yKa3aHHble MeToAbl NepecyeTa n3snoxeHbl B MCO 15970 [9].

KoadhduumeHT cXxmMaeMocT Npu CTaHAAPTHLIX YCIOBUAX U3MEPEHU MOXET ObITb TakXe BbIYUC/IEH
cornacHo NOCT 31369. B 3aBMCUMOCTM OT KO/IMYEeCTBa NpoLllesLlero npupoaHoro rasa u UsSMeHeHus ero gas-
NeHns. TemnepaTypbl U KOMMIOHEHTHOrO COCTaBa B ONpefesieHHOM Touke n3MepeHusi, KoadhuLMeHT cxmae-
MOCTU IGO0 MPUHUMAKOT NOCTOSAHHOW BE/IMYMHOM, NGO NepUoANYECKN NEPECUUTLIBAIOT.

Mpn NoNb30BaHMM HACTOALWMM CTaHAAPTOM cnefyeT NpUHMMaTb BO BHMMaHWe KOMMOHEHTHbIN cocTasB
rasa, 0CO6eHHO OTHOLIEHNE MONSAPHbIX A01EN BbICLUMX YIN1eBOAOPOAOB K HU3LWNM. MeTof, BblYMCNEHUS KO-
uumneHTa CKMMaeMoCTM Ha OCHOBE KOMMOHEHTHOro cocTaBa 1 gaBneHus rasa no MCO 12213-2 |7] npegno-
yTUTeNnbHel meToaa, usnoxeHHoro B FTOCTP 8.769. BO n3bexaHne CUCTEMATUYECKOM MOrpeLHocTy.

6.5 Noeepka (kannbpoBka)

KayecTBO nosepkn (Ka/IMGPOBKKN) OKa3blBaeT 3HAYUTE/IbHOE B/IUSIHWE HA TOYHOCTb pe3y/ibTaToB U3mMe-
peHuii. B 3aBMCMMOCTM OT CTabWU/IbHOCTM MOKa3aHuii cpeAcTBa M3MEPEeHUn BbIGUPAIOT COOTBETCTBYIOLLYHO
nepuoanYHOCTb NoBepku (KasimbpoBku). CpefcTBa NoBepkn (KasIMbpoBKMN) AO0MKHbI BbITb MPOCNEXMBaAEMbI K
COOTBETCTBYIOLWUM 3TasIOHaM.

MoBepky (KaMbpoBKy) NPOBOAAT B YCMOBUSIX, GIM3KNX K YC/IOBUAM BbINOSIHEHUST 13MepeHuii. CornacHo
MNCO 15971 (10] B cpeacTBax n3MepeHnin, U3MepsItoLLMX TeN/10Bble BE/IMYUHbI, AJ/151 NOBEPKY (KaIMbpOBKM) UCNOb-
3yI0T rasbl, 651M3Ku1e No TenaoTe CropaHns Wi KOMNOHEHTHOMY COCTaBy K aHa/IM3MpyeMbIM MPYPOAHbIM ra3am.

Ecnu npu noBepke (kanMbpoBKe) cpefcTBa U3MepPeHUii, UCMOIb3YeMOro A1 onpeAenieHus SHepruu,
NpeBbILEHO AOMNYCTUMOE OTK/IOHEHWE ero nokasaHuii OT 3HaYeHUs 3afaHHOW 3TaJ/IOHOM Be/IMYMHbI, MPOBOAAT
NOACTPOIiKY cpencTBa naMepeHuii ana obecnevyeHns MUHUMaZIbHOW pasHULbI Mexay M3MepPeHHOW 1 3ajaH-
HOW BenMyMHamMun N1 BHOCAT NOMNpaBKy, NPUMEHAEMYIO K U3MePEHHbIM BeIMYMHAM B TeYeHue nocneaytoLero
nepvoga BpeMeHn 415 NoslyyYeHUss NPaBUbHbIX Pe3y/ibTaToB M3MepPEeHUIA.

dakTn4eckuii NpoLecc NOACTPONKN NN KOPPEKTUPOBKM NPOBOAAT BPYYHYIO IMG0 aBTOMATMYECKN B 3a-
BMCUMOCTM OT TUNa cpeacTsa U3MepeHuii.

Ecnn npu nosepke (KanMGpOBKe) cpeAcTBa U3MEPEeHUr, M3MepSIoLWero Ten10Ty CropaHusl, BO3HMUKaeT
pasHuua Mexay U3MepeHHbIMU 1 3TAJIOHHbIMU BEIMYMHaMU, NpeBbIllaloLlas yCTaHOB/IEHHbIE B METOAMKE MOo-
BEPKM (Ka/IMGPOBKKN) 3HaYeHUs, 418 NOoc/eayowmx NnepnogoB A0/HKHA NPOBOANTLCA KOPPEKLUS N3MepseMon
Be/IMYMHBbI IGO0 NOACTPOMKA CpeacTBa N3MEPEHUIA.

6.6 XpaHeHVe 1 nepegava faHHbIX

Bce Heo6xoayMble 4151 ONpeaesieHnst SHEPrn AaHHble TPe6yeTcst XPaHUTb. J/ITENbHOCTbL U MECTO XpaHe-
HVSi yCTaHaBNMBAIOT C y4eTOM Tpe6oBaHWi COOTBETCTBYHOLMX PEFIAMEHTOB /N KOHTPAKTHBIX COMaLLeHNA.

YKasaHHble AaHHble BKIUYaloT B cebs: MHOPMaLMio 0 KOMYecTBE NOCTaB/IeHHOM aHeprun, U. ecnu
BO3MOXHO, MH(POPMAaLMIO O JOCTOBEPHOCTU AaHHbIX UM pa6oTe razousMepuTesibHOM cTaHumm (o6opyaoBa-
HUSI M MporpamMmmHOro o6ecrieyeHust). Ans nepegaqmn AaHHbIX UCMOML3YIOT 6e30MacHble npoueaypsbl, obecne-
uMBaloLMe COXPAHHOCTb AAHHbIX.
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7 OnpepeneHve aHepruun

7.1 TIyHKTbI npuema-nopogaum

Mepefaya NPUPOAHOro rasa, Kak NpaBusio, NPONCXOAUT OT ra3ofo6bIBatoLLEl KOMMNAHUM UV KOMMaHWUK-
onepaTtopa XpaHuula rasa K KOHeYHOMY NMOTPe6UTeNto Yepes NPOMeXyTouYHble CTaavu, BKIlualolme Bce
W HEKOTOPbIE U3 NPUBELAEHHbIX HUXE:

- ra3oTpaHcrnopTHas opraHnsaums(nm);

- pervoHasnibHas rasopacnpegenutesnibHas KOMNaHusMu);

- MecTHasi rasopacnpegenutesibHas KoMnaHusi(mm).

O603HaueHnss 1—6 Ha pucyHkax 3 1 4 npeAcTaBnsloT co60i pa3nvuHble MYHKTbI Npuema-nepesaun
B npegenax Lesn nocTaBkv NPYPOAHOroO rasa: OHWU MOFyT BK/IOYaTb B Ce6S peasibHble razou3MepuTesibHble
CTaHUMK, WK Xe MOTYT paccMaTpuBaTbCs NINLb Kak BUPTyasibHble NyHKTbI Npuema-nepegaqmn 6e3 Kakux-im6o
n3MepeHunin onsi 0603HaUYeHUs1 TOUKM Mepesadn, OroBOPeHHOW B KOHTpakTe. OnpejeneHne aHepruv B Lenv
NocTaBKM MeX/y CTOPOHamMu KOHTpakTa Mpou3BOAMTCS B MyHKTax npuemMa-nepegayn npupogHoro rasa 1—6
(cM. pucyHKM 3 1 4), KOTOpble TaKKe HasbIBAlOT TOUKaMK nepeaaudn.

1—6 — NyHKTbI NPUEMbI-Nepeaaqm; a) npy HaIMuM KOMMaHum

PucyHok 3 — B03MOXHbIe NyHKTbI NpuemMa-nepejaqu ANa onpeaeneHuns sHeprum
(oT razofo6biBatoLLLEli KOMNAHUW O KOHEYHbIX NOTpebuTeneii)

PucyHok 3 nokasbiBaeT Lienb NOCTaBKW OT ra3ofo6blBatolieli KOMNaHuM 40 KOHeYHOro notpeéutens, a
PUCYHOK 4 BK/tOYaeT AOMOIHATE/IbHO KOMMaHWIo-onepaTopa XpaHusviuia rasa, B KOTOPOM XpaHeHue rasa ocy-
wecTBisieTca Ana obecneyeHnss AOroBopoB GyAyLiMX NocTtaBok. Buabl NyHKTOB nprema-nepeayn B pasHbIx
cTpaHax MOryT oT/imyatbes. ECnm oHn ABAAOTCA peanibHbIMU ra3oM3MepUTeIbHbIMU CTaHLMSAMU, TO OHU MOTYT
6bITb UCMOMB30BaHbI A4J/151 y4YeTa rasa.
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T—B — MyHKTbI NpYeMa nepesaqy; a) Npy HaMuM KoMMaHum

PucyHok 4 — B03MOXHbIE NYHKTbI NpYeMa-nepegayn Ans onpegeneHnsa aHeprum
(oT razogo6biBatoLLeli KOMNAHUN A0 KOHEYHbIX NOTpebuTeneit), BKIYas xpaHuauwia rasa

Ecnu rasotpaHcnopTHas KOMMaHUs Hanpsimyto cHabXaeT NPOMbILLISIEHHOro NoTpeébuTtens, To A1 onpe-
[eneHnst 3Heprun B rMyHKTe 5 06bem rasa namepseTcs B MyHKTax 2 Wav 5; T. K. B JAaHHOM C/ly4ae OTCyTCTBYyeT
pervioHanbHas rasopacnpegenuntesibHas KOMNaHUsA/KOMNaHusa-onepaTop XpaHuauiia n MecTHas rasopacnpe-
AenutenbHasa KomnaHusA. Ecnun npegnonaraeTtcs, Y4TO COCTaB rasa NpakTUMYeckn HemsMeHeH (T. e. U3MeHseTcsa
B npegesiax, He BAUAIOLWMX Ha pacCYUTbIBaeMOe Ha ero OCHOBe 3Ha4yeHue TernsioTbl CropaHus B npepenax
YCTaHOBJIEHHOWM TOYHOCTM), MOXET ObITb MCMNO/b30BaHa Ten0Ta CropaHns, U3MepeHHas B NyHKTe 2 (CM. pu-
CYHOK B.1 npunoxeHus B).

Ecnn razogobbliBatollas KOMnaHua cHabxaeT NPOMbILL/IEHHOrO NoTpebuTensa yepes rasoTpPaHCNopTHbIE
KOMNaHUM W perMoHasibHyl0 rasopacnpefenMrefibHy0 KoMnaHutio 6e3 ydyacTusi MecTHbIX rasopacnpegesnu-
TefIbHbIX KOMMNaHWA 1 MO NyTW K MPOMbILLI/IEHHOMY MOTPEGUTENIO HE MPONCXOAUT HUKAKUX U3MEHEHUI B KOM-
MNOHEHTHOM COCTaBe rasa, TO /1 OonpefeneHna 3Heprun B NyHKTe 5 06beM rasa nsmepsieTca B NyHkTe 5. a
TensoTa CropaHus, Hanpumep, B NyHKTax 2, 3 uam 5.

Ecnun mecTHas rasopacrnpegenntesibHas KOMMNaHUs NocTas/sieT ra3 KOHeYHOMY MnoTpebuTesnto, a cama
nosiyyaeT ra3 OT perMoHasIbHOM rasopacnpegesiMTesnibHOM KOMNaHnW, ra3oTPaHCNOPTHOM KOMNAHUN UAN KOM-
naHun-oneparopa xpaHunuila rasa, To A5 OnNpefesieHns 3Heprum ob6bLEM rasa U3MepsitoT B NyHKTax 4-6.
BcnegctBre pasHoro kavectsa rasa (CM. pUCyHOK B.3 npusioxeHus B) permoHasibHas rasopacripegesnmresib-

1n
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Has KOMMaHWs NMpUMeHsieT MeToAbl BOCNPOU3BEAEHNS TEMN/IOTbI CropaHns B NyHKTe 3; aTa Tensota cropaHusi
NpUHYMaeTCA rasopacnpeaenuTesibHON KoMNaHue Ansa onpeaeneHns sHeprum B NyHKTax 4-6.

MeTog, onpegeneHns sHepruy 3aBUCUT OT psda BaXHbIX (DAKTOPOB, KOTOPbIe A0/KHbI 6bITb NPUHSATLI BO
BHUMaHUWe Nnosb3oBaTesieM HacTOosILLero ctaHgaprta npu Bbl6ope MeToAa OnpenesieHns 3Heprum 1 nNpaBusib-
HOM ero nNpUMeHeHUn. ATV (PAKTOPbI BK/OUALOT:

- TOMOJIOTUIO CETU:

- Hanpas/ieHVsl ra30BbIX MOTOKOB;

- CTPYKTYpY NOCTaBOK UV Npodusib NoTpebneHus;

- TEHAEHUUN U3MEHEHNS TeNsI0Tbl CropaHus;

- TeXHMYecKoe 060pyaoBaHueE;

- Tpe6oBaHNsA KOHTPaKTOB:

- Tpe6oBaHUsA HALNOHASIbHbIX PEersiaMeHToB /W CTaH4apTOB.

7.2 MeTopgbl onpefeneHns aHeprum

7.2.1 Tpamoe onpepgesieHne aHepPrumn

Mpy NPAMBIX N3MEPEHNAX IHEPrum (CM. PUCYHOK 5) HAMBUAYa/IbHblE (hr3nyeckue napaMmeTpbl (Hanpumep,
Tensiota CropaHns 1 06bem rasa) He U3MepsOTcA. CKOPOCTb NMOTOKA 3HEPrun 1 ee KOJIMYECTBO ONpeaensaoTcs
N MHAMLMPYIOTCS HEMOoCpeACTBEHHO Ha MecTe YCTaHOBKM CpeAcTBa M3MEpPeHuin ANs U3MepeHus aHepruu.
Ha MOMeHT NoAroToBKM HacTOsLLEro cTaHgapTa cpeAcTsa u3MepeHuii 41a NpsAMoro n3MepeHuns aHeprum npu-
poAHOro rasa Hadasiv MOSIBAIATbCA Ha PblHKe, OJHaKO OTCYTCTBYET [OCTATOYHbIA ONbIT UX UCMO/b30BaHUS.
B HacTosuee BpeMsa MexayHapoAHble CTaHAapThl, yCTaHaB/NBatoLLne MeTobl NPAMOro onpeaesieHns aHep-
rMn NPUPOAHOro rasa, OTCYTCTBYIOT.

OHeprua
bracraw E w L MowerTa
VNWBPUKIBHM CTaHLMA

PucyHok 5 — Tlpsamoe onpegesieHne aHeprum

7.2.2 KocBeHHOe onpepesieHne aHeprum

7221 N3mepeHne o6bema UM Macchbl 1 TENAOTbl CrOpPaHUSa NPUPOAHOro rasa Ha O4HON 1 TOM Xe raso-
N3MepuTeNbHOM CTaHumn

Mpyn KOCBEHHOM OMpeeieHN SHepPrum Ha rasou3mMepuTenIbHOW CTaHLMK OTAeNIbHO M3MepsoT Takue
BE/INYMHbI, KAK 06 bEM WU/ Macca rasa, TenaoTa cropaHus 1 AONONHUTENbHbIE hU3MYHECKNe BENNYMHbBI, Takme
KaK cofepxxaHve gnokcuga yrnepoga, NAOTHOCTb U T. 4. (CM. pPUCYHOK 6); cpefcTBa U3MepeHUn KanubpyroT
nHanBMAyanbHO. OGbEMHBIN pPacxos U KO/IMYEeCTBO 3HEpPruun, Kak npaBuio, PerucTpupyroT B TOUKe U3Mepe-
HUA. [na 60nblWMX KOAMYecTB rasa Q, n 0 2. Hanpumep, NpU NepeceyeHnn rpaHnLbl, MoXeT NoTpeboBaTbCA
onpegeneHne TennoTt cropaHmsa Hgl n H& ¢ nomoLbio cpefcTB n3MepeHuii 419 06enx TenioT cropaHnsa Ha
Kaxkgolh cTaHumMn (CM. pUCyHOK 15).

PrcyHok 6 — JlokanbHOe OHNaiH n3MepeHune Ten0Tbl CropaHns

[Lpyroit cnoco6 — 370 c60p AaHHbIX O TEMNIOTE CrOPaHUs 1 06bemMe Ha rasou3mMepuUTesIbHbIX CTaHLMSIX
N YX nepegada Ha LUeHTPasIbHYI0 CTaHLMI0 ONpeaesieHnst 3Hepruu, rae n3MepstoT CKOPOCTb NOTOKA U KoNnde-
CTBO 3HEpTU.
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B CrMopHbIX CUTyaumsix Mo KayecTBy rasa v no 3KOHOMUYECKUM COOGPaXeHWsM MHorga cnepyet oTéu-
paTb Npobbl rasa (MPOMOPLMOHASILHO NMOTOKY UM BPEMEHM) HA Fa30M3MEPUTENBLHON CTaHUMKW AN onpeaene-
HVKW TENOTbI CropaHns B ApYroM MecTe (CM. PUCYHOK 7).

MoTok w | OBbeM |_|CT)KI'Bﬂa>

Onpepenn*» f_ |_ o
TennoTL cropBl-rr — | Tennctatd avnii | Mepeawro6beme |

................. JS MeTeHUs mmcnm b m21 x o]

PucyHok 7 — NlokanbHoe odnaiiH onpegesieHne TenaoTbl CropaHus

72.2.2 MN3mepeHne o6bema/Macchl rasa 1 TeNI0Tbl CropaHns Ha PasHbIX ra30M3MepUTEeNbHbIX CTaAHLUAX
Tak kak 06bem rasa M3MepsitoT B KaXAOW TOuke Mnepefayn Mexgy CTOpOHaMu KOHTpakTa, Hanuuuve B
KaXKA0M M3 3TUX TOYEK cpeacTBa U3MepPEHUA TENNOTbI CrOpaHNsA 3KOHOMUYECKN HeadhdeKkTMBHO. Tak, Hanbo-
nee o6WMM MeTOAOM (OCOGEHHO B NMPOTSHKEHHbIX CUCTEMAX ra3oCcHaGXeHWs1) SABMSIETCS NpUcBavBaHue npesa-
CTaBUTe/IbHOI TensioTbl cropaHusa (cM. pasgen 9) AaHHOMY 06bemy rasa. TensoTbl CropaHusl, MPUCBOEHHbIE
[aHHbIM NyHKTamM npuemMa-nepegayn (Toukam M3MepeHusi 06beMOB), SIBASIOTCA Be/iMYMHaMU, U3MepsieMbl-
MU B ApYrom mMecTte, NM1M60 BenuuvHamu, chopMUPOBAHHBLIMU M3 HECKOJIbKUX MpencTaBuUTENIbHbIX U3MepeH-
HbIX BE/IMYMH (CM. PUCYHOK 8). [laHHble BENIMUYUHbI SBSIOTCA OCHOBOW ANS onpefeneHus aHeprun. Bug npu-
cBaMBaHUA onpeaensitoT C yY4eTOM pPacnosioXeHUs ra3on3MepuTesibHbIX CTaHUWUA 1 yC/IOBUSIMW NOTOKa rasa
(cm. pasgen 9).

W3meputenbHas V3meputensbHas
cTaHums r cTaHums
MoTok rasa O6bem MoTok rasa >
PaznnuHee
pacnonoxexve
1 (ynaneHHee) 1
TennoTa # Mepecuet
cropaHus i obvema
SHeprvs
. E=IHxQ
YoHi.-TV. A
[aHHble uepes pb wwm [JaHHble uepes i
wm _ UenTtpanusosaHne” _

onpegerneHne aHeprum

PucyHok 8 — YpganeHHoe nsmepeHne TennoTbl cropanus (npumep)

13



FOCT P 57614—2017

8 MeTopgosiorva n npoueaypbl
8.1 O6wWwune nonoxeHus

MoHATME «MIaHMPOBaHME» B KOHTEKCTE HACTOsLLero cTaHgapTa oxBaTbiBaeT Tpe6oBaHus K HE06X0au-
MOV MHpOpMaLMKN 1 METOZY ee MosyyYeHuss A1 COOTBETCTBUSI METOAO/OTMN ONPeAeNeHnst 3Heprum nNpupos-
HOro rasa, NPUHUMasi BO BHUMaHWE OXWaeMble 3HAUEHUsI Pe3y/ibTaToB U3MEPEHUIA.

Mpoueaypy onpeaeneHns aHeprum HauMHaOT C BbIGopa ONTUMAa/IBHOrO a/IropUTMa ee NpoBeaeHus, 3a
KOTOpbIM CrieayeT NpoBepka pe3ysibTaToB U3MepeHWin Ha AOCTOBEpPHOCTb. Ha cnegytoliem atane npoBoasT
npoueaypbl NPUCBanNBaHUsSi 3HAYEHWUA TEM/IOTbl CTOPaHNA U KOMBUHUPOBAHMS AaHHbIX (BbIYMCUTE IbHbIE NPO-
ueaypbl). B 3ak/toueHve NPOBOAAT NpoLeAypy KOHTPO/A KavecTBa pesysibTaToB U3MepeHUii.

Cxema onpegfiefIeHns 3Heprumn, BKIOUAs «HAYa/TbHYHO» U «KOHEUHYHO» TOYKM, NMOKa3aHa Ha pUCYHKe 9.

Utrcfiononw,
m ABiACNM
1 nponasaom

PucyHok 9 — Cxema KOCBEHHOTO MeToAa OnpeseneHns aHeprum

B o6Lem cniyyae ans onpeneneHnsi a3Heprun crnenyeT NPpUMeHsiTb pa3paboTaHHY CTpaTernto ¢ noaxo-
OAWMMY MeToAamun 1 npoueaypamu, KOTopble NCMNO/b3YT 6€3 BHECEHUS] B HUX M3MEHEHWA. OHU MOTyT 6bITb
M3MEHEHbI NMpU cneayrLmnx yCnoBusax:

- IMeeTcs NOATBEpPXAEeHME TOro, YTO TOUHOCTb Pe3ysibTaToB U3MepeHuii ByaeT nydlle, UK, Kak MUHU-
MyM. He XyXxe, 1m6o

- cnosib3dyeMble MeToAbl UK Npoueaypbl 601ee He NPUMEHUMbI BCieACTBUE U3MEHEHUIA pacxoja rasa
n/vnn kavecTBa rasa.

14
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Kpome TOro, MOXeT oKasaTbCsi HeO6XOAMMbIM M3MEHEHME MPUMeHsieMbIX MeTogoB/mpoueayp Bcneg-
CTBMeE CyLIeCTBEHHbIX N3MEeHEHWN 3KOHOMUYECKO cutyauun.

Fason3smepuTenibHble CUCTEMbI HE ABMAIOTCA MPeAMETOM PacCMOTPeHUs HacTosLero ctaHgapTa. OgHa-
KO. laHHble, TeHepupyeMble HOBbIMM CUCTEMaMUN UM MOAUULMPOBaHHBLIMU YCTPOCTBaMM, MOTYT 6bITb Kak
nyuyliero, Tak 1 Xy/LIero ka4ecTtBa, Yem MnepBoOHaYasibHble, YTO MOXET NPUBOAUTL K U3MEHEHUSM B pe3y/ibTa-
Tax onpeAenieHN 3Hepruu.

8.2 MeToponorusa onpepesnieHnsa aHeprum

B OTHOLWEHNN NEePUOANYHOCTY ONpefesieHNs dHeprum Heo6xoanMMo, YTO6bI ONTUMasbHas MeToA0/10TNS
onpefeneHnsa sHeprun yunTbiBasia cnegyoumne hakropbl:

-TeHAEeHUUN u3MeHeHns (BO BPeMeHW) TennoTbl CropaHUst NpMPOAHOro rasa B 3aBUCMMOCTU OT cUTya-
L1 C NOCTaBKOl rasa;

- TOYHOCTb M3MEPEHHbIX [aHHbIX (T. €. Heo6paboTaHHbIX AaHHbIX) B OMpefesIeHHOM MyHKTe npuema-
nepegayn NpMpPoOAHOro rasa.

YueT n3MeHeHMi KayecTBa rasa B MyHKTe NpuvemMa-nepegayv — k1o4eBol hakTop B 060CHOBaHUM Me-
ToAa onpefeneHna aHeprun 1 ero TOYHOCTU, T. €. MPOC/EXNBAEMOCTU onpeaesieHnNs TenoTbl cropaHusa ans
onpeeneHHoOro nNyHKTa npuemMa-nepegayn.

MNMpUMeHeHNs1 HECOOTBETCTBYHOLLE MeTOAOIOMMN ONpeAeieHNss 3Heprum cnegyeT nsberatb, Tak Kak aTo
MOXeT HaHecTu yuep6 cTopoHam (UM OAHOM M3 CTOPOH) KOHTPaKTa. ATO MOXET MPOU30ATH, Hanpumep, npu
MCMNONb30BaHUM HenpeacTaBUTEIbHOMO 3Ha4YeHNS Teno0Tbl CropaHusa UAn Apyron nsnyeckor BesiMUnHbI (Ha-
npumep, NJI0THOCTU, COAEPXaHUA ANOKCHAa Yriepoga) B TaKOM MyHKTe npuema-nepegadu, rae namepsietcs
NWb 06beM rasa, Wiv nNpu UCNosb30BaHNN HeobpaboTaHHbIX Pe3yNbTaToB U3MepPeHWA.

B obuem cnyyae, nU3aMeHeHMe KayecTBa rasa 3aBUCUT OT CUTyaL MM C NOCTaBKOW rasa Ha 3afaHHbIN NyHKT
npuema-nepegayun, T. e. HEO6XOAVMO NPOBEPSTb BbIMO/IHEHME C/IeAYIOLWNX YC/TOBUIA:

a) TONbKO /I N3 OAHOr0 UCTOYHMKA NMpoLUes ra3 Yepes cneayoLwmii NyHKT npyema-nepegadn (CM. puUcyH-
kn 12.13 n 15) nnmn

b) ra3 13 6osiee 4emMm OAHOr0 MCTOYHMKA MPOLLEeN Yyepes creAyoWnii NyHKT npuema-nepegadn (cm. pu-
CYHKM 14 1 15).

Kak npasuno, cutyaumns ¢ noctaBkamu 1 notpebsieHnem rasa corsiacHo pucyHkam 14 n 15 3HauntesibHO
M3MEeHSeT Ka4yecTBO rasa.

MN3MeHeHNA B CYyTOYHOWN UM MeCAYHOWN yCcpeAHEHHOM TennoTe cropaHna 3a pacyeTHbIl nepuog Heo6xo-
OVMO TLaTe/IbHO aHa/IM3npoBaTh A9 PeLeHNs O ero pasfe/ieHun Ha 6os1ee KOpoTKMe nepuogpbl.

MN3MeHeHMe KayecTBa rasa B TeYeHMe CyTOK, Kak NpaBuio, He TpebyeT pas3brveHns aToro MHTepBasia Ha
yacoBble (CM. NpuioxeHne B).

8.2.1 MeTtogosiorva AnA eqUHCTBEHHOTO NyHKTa npuema-nepegayn

8.2.1.1 O6uwme NoMoXeHNs

Yepes NyHKTbl 1—3. Kak npaBui0, NPOXogAaT 60/bluMe KosmyecTBa rasa (CM. pucyHku 3 u 4). Ansa nyH-
KTOB 2 1 3 COOTBETCTBYIOLME BE/IMUNHBI TEM/I0Tbl CrOPaHUs MOTyT ObITb OnpefesieHbl HENOCPeACTBEHHO Ha
MecTe (CM. PUCYHKM 6 1 7), Ha yaaneHnn (CM. pUCyHOK 8). 1 COOTBETCTBYHOLMM METOA0M NprcBavBaHUA Uan
oTcnexvBaHus kadectsa (cM. 9.3.3). O meToAe cornlacoBaHus Mexay coboli fO/MKHbI 4OroBapuBaTbLCA CTOPO-
Hbl KOHTPaKTa U MeCTHble B/1acTu.

B Tex Toukax ceTu, rae U3MepeHus TennoTbl CropaHnsa 1 Apyrne BaXHble nokasaTesin KavecTtBa Mpu-
POAHOro rasa He MOryT ObITb BbINOJIHEHbI MO TEXHUYECKUM W/MNN 3KOHOMUYECKUM MpuUyYMHaM, Kak rnpasuso,
NPOBOAAT onpeaesieHne 3TUX Be/IMUMH KOCBEHHbIM nyTeM (cM. 9.2. 9.3.1. 9.3.2 nim 9.3.3).

8.2.1.2 MyHKT npuema-nepegaum 1

[Ana BbluUCIEHNSA 06 beMa NPUPOAHOro ra3a Npy 3afjaHHbIX YCI0BUSAX NPUMEHSIIOT METOAMKY NepecyeTa 06b-
emMa C UCMNosib30BaHNeM p77-NnpoobpalsoBaHNs WM NO NJOTHOCTY rasa npy paboumx 1 CTaHJapPTHbIX YC/TOBUSIX.

Ha aToM nyHKTe TenaoTa CropaHua MoxeT ObITb U3MepeHa B OHMaliH pexume (cMm. 6.3).

B cniyyae fo6bIun rasa 13 o4HON 3anexu, rge He OXngaeTcs U3MEeHEeHUs cocTaBa rasa B TedeHue onpe-
[eNeHHOro BpemMeHW, OHMaiH n3MepeHns ANa onpegeneHns TenaoTbl CrOpaHNA MOryT oka3aTbCs Heobs3a-
TeNlbHbIMU. B 3TOM cniyyae TennoTy CropaHus paccymTbiBatOT MO KOMMOHEHTHOMY COCTaBy NPUPOAHOro rasa,
onpegesieHHOro NepuoanyeckMm 1abopartopHbIM aHaIM30M npob (CM. npuaoxeHuve K).

TeHOeHUMA U3MeHeHNS OTAeNbHbIX 3HAYeHUA TenaoTbl CropaHns NPUPOAHOro rasa BO BPEMeHW OTHO-
CUTE/IbHO Havasibllo TEeN/I0Tbl CrOpaHWsl OLEHMBAaETCs CTaTUCTUYeCKU. Ecniv 3T BeSIMUMHBLI CO BPEMEHeM
NpPeBOCXOAAT OrOBOPeHHbIN npegen (Hanpumep. 0.5 %, cM. pucyHok K.1 npunoxeHus K), pexum naMmepeHus
[O/MKEH ObITb 3MEHeH C odhialiH Ha OHaliH.
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MpumeHeHne yka3aHHOro meToda AN onpefesieHns TensaoTbl CTOPaHUsA [O/HKHO y4uUTbiBaTb 3aBUCU-
MOCTb COCTaBa NOCTaBASAEMOro rasa oT Tuna ycTaHOBKW MOAroToBKM rasa. OnpegeneHne koadduuymeHTa cxm-
MaeMoCTN NPOBOAAT Mo 6.4.4.

8.2.1.3 NyHKT nprnema-nepegaumn 2

BbluncneHne o6bemMa NpMpoaHOro rasa nNpu 3agaHHbIX YC/10BUAX NpoBoasaT no 8.2.1.2.

OnpepeneHne TensI0Tbl CropaHns MPUPOAHONO ras3a A1 Lenei onpegeneHns aHeprum NpoBoOAAT MyTeMm
n3MepeHuii no 6.3 unm npuceanBaHnem {cm. pasgen 9).

8.2.1.4 NMyHKT npuemMa-nepegaun 3

OnpepgeneHve o6bema v TEMOTbI CropaHns A1 ornpeAeneHns aHeprum NpUpoaHoOro rasa npoBoasaT no
8.2.1.3. MNMonb3oBaTeNb HACTOALWEro cTaHgapTa AO/DKEH YUMTbIBaTb, YTO METOA W/MNn cpeacTsa N3mMepeHui
019 onpefienieHns TenoTbl CropaHns B NyHKTe 3 1 fanee MOryT oT/inyarbCs.

8.2.1.5 MyHKT npuema-nepegayn 4

B nyHKTe 4 n3mepeHnsa TennoTbl CropaHUsa 1 ApYrMx CBOMCTB rasa, Kak npaBuao, He NPoOBOAAT MO Tex-
HUYECKUM U/W/IN IKOHOMUYECKUM NpUYnHaM. ANa JaHHOTo NyHKTa uenecoo6pa3Ho UCnosb3oBaTb MeTod npu-
ceBamBaHusa {cMm. pa3gen 9).

Mepen TeM kak NpMPOAHbIV ra3 NpoigeT yepes CPeACTBO U3MEPEHWN, Bbille MO NOTOKY rasa AO/HKHO
6bITb rapaHTUpOBaHO CTabuibHOE AaB/ieHNe C MOMOLWbBIO perynsaTopa rasa. MecTHaa rasopacnpegenuresb-
Hasi KOMMaHusa onpegenseT npoueaypbl onpegesieHna TemnepaTtypbl U faBfieHUs, UCMOIb3yeMbIX NPU onpe-
[eNeHNn 3Heprum ¢ ydyeToM aTMocdiepHOro gasneHus. Bernecrene HU3KOro AaBneHns KoadhmuumeHT cxmnma-
€MOCTM He BbIYUC/ISIOT U yCTaHaBNBAKOT paBHbIM 1.

NS faHHOro NyHKTa MOXeT NPUMEHATLCA 3asBfeHHas WM NPUCBOEHHAas TensioTa CropaHus ¢ UCNosib-
30BaHVeM TemnnoTbl CropaHus, onpeaenieHHo) Bbllle Mo NOTOKY B MyHKTe 3.

Ecnu oxmparotca b He3HauyuTesbHble M3MEHEHMS B KavecTBe rasa (CM. pUCyHOK B.1 npwunoxe-
HUS B), pekoMeHAyeTCS UCNOo/b30BaTb UCKIOYUTENBHO TOMbKO 3asBNEHHYO TENMOTY CropaHnsa ANs rofoBbIX
nepuogoB onpegesnieHns sHepruun. 3asiBfieHHas TensoTa CropaHus ycTaHaB/iMBaeTCs MeCTHOl rasopacnpe-
LEeNUTENbHOW KOMMaHuen Kak (UKCUMpOBaHHas BeNMyYuHa U3 pacyeTa TensioTbl CropaHus 3a npeablayuime
12 mec. (cM. pucyHok B.1 npunoxeHuns B). B TedeHUn neproga onpeaesnieHns aHeprun MecTHas rasopacnpe-
JenvtesibHas KOMNaHUA PeryisipHo KOHTPO/MPYeT TEMNI0TY CropaHnsl Bbllle MO NOTOKY B NyHKTe 3. OTKyAa ras
nocTynaeT B NYHKT 4.

Ecnn pasHuua mexay 3assBfIeHHOWN Tens1I0TOM CropaHna 1 TENI0TOM CropaHus, onpeaeneHHon Bbllle no
NOTOKYy B NyHKTe 3. 60/iblue, YeM AONycTUMasi pasHocTb (NpeAnosioxum. 1 %), Hanpumep, ec/in n3mMmepeHHas
TennoTta cropaHus CUIbHO M3MeHseTCs (CM. pUCYHKU B.2 n B.3 npunoxeHus B), 3T naMepeHHble TennoTbl
cropaHvs A0/MKHbl ObITb NPUCBOEHbI COOTBETCTBYIOLEMY Mepuody onpefesieHns 3Heprun NpupoaHoOro rasa.
Hanpumep, Ha pucyHke B.2 TennoTa cropaHus HSL gos/mkHa 6biTb MPYCBOEHA ANA Liesieil onpeeseHns aHep-
rMn NpUpPOAHOro rasa B nepuobl BpeMmeHu tlu 2, n TennoTta cropaHua HS2 — B nepuoj BpeMeHu ty

[na o6ecneyeHns nprvemsieMoli TOYHOCTM Npouecca onpeaesieHNs 3Heprun NPUPOAHOro rasa Ans aTnx
noTpebuTenei, HYXXHO AenaTb pasnnune Mexay rasoBoli ceTbio 6e3 nogayvn rasa pas/IMHHOroO KavecTsa U ra-
30BOW CeTbI0 C Nogadyei rasa pas/IMYHOro KayectBa (OTKPbLITOW CETbIO).

8.2.1.5.1 Tlas3oBas ceTb 6e3 rncgaym rasa pas/IM4YHOrO kavyecTsa

Ecnu rasbl ¢ pa3/iMyHbIMU TenaoTamMmu CropaHusi NPUCYTCTBYIOT OTAEe/IbHO B Pas/iInyHbIX ra3oBbIX CETAX
N He NPOUCXOAUT CMELLEHUS 3TUX ras3osB, TO TeNsoTa CropaHus, n3MepeHHasa uav onpegesieHHas B NyHKTe 3,
MOXeT ObITb NPUHATA 3a OCHOBY NPW ONpeAesIeHUN 3HEePrun B NYHKTE 4, Kak U3/I0KEHO HUXE.

CpefiHee 3HayeHue TenI0Tbl CropaHUsa MOXET 6bITb BbIYMCAEHO NTIMB0 apudMeTnHecku, M6o Ha OCHOBe
no4yacoBoro 06'bEMHOIo NN MaccoBOro onpeAeneHns KonmyecTsa rasa crnocobom, onucaHHbIM B 10.2.

Ha nepsom 3Tane, B KOHLE KaX0ro AHA Wan Apyroro onpefesieHHoro NHTepsasia BpeMeHu B npeaenax
nepuwoga onpefeneHns aHeprun, KONMYeCcTBO IHEPruM Brase, npoLleliemM nyHKT 3. BbIUNCAAIOT yecpeaHeHeM
n3MepeHHbIx/onpeaeneHHbIX UHANBUAYa/IbHbIX TEN/I0T CropaHus (CM. ypaBHeHue (6)) 1 YMHOXEHNEeM [AaHHOM
yCpeAHEeHHOI TennoTbl CrOpaHns Ha 06bEM WU/IM Maccy rasa, npoLueALlero Yepes NyHKT 3 B TeYeHue TOro xe
BPEMEHHOro nHTepBasia (CM. ypaBHeHue (7)) cnocob0M, ONMUCaHHbIM HUXE.

[Ana aToro nHAMBUAYyasibHble 3HaYEHUS TEMN/I0Tbl CropaHnsa NPUPOAHOro rasa B npefenax ofgHoOro yaca
YCPEeAHSAIOT C UCMOIb30BaHeM ypaBHeHUs (6) 1 NoNyYatoT «BesIMYMHbI TeMNJI0T CropaHns € No4YacoBbIM yCpes-
HEeHNeM».

3HayeHuns Ten0T CropaHns ¢ No4YacoBbIM yCpeAHEeHNEM NPUMEHSIOT /1 BbIYUCIEHNS CPeAHECYTOUHOW
TennoTbl CropaHnsi NPUPOAHOrO rasa ¢ UCMoJIb30BaHNeM ypaBHeHUS (6) Nn ycpegHeHUs C y4eTOM Beca Kax-
[0r0 YjleHa no ypaBHeHuto (8).

3areM NoJsly4eHHY0 CpeHECYTOUYHYIO TEeMNJ1I0TYy CropaHus YMHOXatoT Ha 06 beM UM Maccy rasa, npoiues-
Lero yepes NyHKT 3 B Te4YeHMe TOro Xe AHS.
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Ha BTOpOM 3aTane, B KOHUE nNepuoa onpefesnieHns aHepruun, KoJIMYeCcTBO 3HEPrnn As BCeX MHTePBaIoB
BpeMeHu cnegyeT NPOCyMMMPOBaTb U pa3fesinTb Ha CyMMY BceX 06beMoB/Macc rasa no BCeM BPEMEHHbIM
MHTEpBaslaM [laHHOro nepuoga onpeaeneHnsa saHeprumn (CM. ypasHeHue (8)).

MonyyeHHasn ycpefHeHHas TensoTa CropaHus MoXeT 6bITb NPUMEHEHa 415 BbIYUCIEHUA 3HEeprun npu-
poaHoro rasa Ha 1t6oM NyHkTe 4 ceTn (NogpobHan nHdopmauna cogepxntcsa B 8.1). MpakTuyeckue npume-
pbl NpyBeAEHbI B NpunoxeHnn F

8.2.1.5.2 Tla30Bas ceTb C Nogayeii rasa pas/IM4HOro kavyectsa

Ecnn KoHeuHble NoTpebuTenn B NyHKTe 4 cHabXakTca Yepe3 HECKO/IbKO MyHKTOB 3 ra3om pas/IM4yHoro
kayecTBa (MepeMeHHOro KOMNOHEHTHOro CoCTaBa), TO TEM/I0Tbl CropaHus, onpeAesieHHble Ha BCEX 3TUX NyH-
KTax 3, ABMIAIOTCA 3HAUNMMbIMWN.

Ecnu B 3TMX NyHKTax TensiotTa cropaHnsa N3MeHsieTCA CO BPeMeHeM, TO HEBO3MOXHO MPOBECTU ee u3me-
peHve B KaXA0M NyHKTe 4 BCNeACTBME IKOHOMUYECKNX NPUYMH, faXe eC/IN U3-3a MeCTHbIX YC/1I0BUIA (CNoXHasA
TOMOJIOINSA, HU3KOe AaBsieHne), CuTyaums ¢ noctaBkamu HeornpegesneHHasa. B 60MbWUNMHCTBE Cryyaes, BCef-
CTBME OTHOCUTE/IbHO Masloro KosiMyecTBa rasa B 3TUX MyHKTaX, TEXHWYECKMe npouenypbl, Takme kak oTéop
npo6, n3mepeHne TennoTbl CropaHns, BOCNPOU3BeAeHNe COCTOSHUA U T. A.. HE MOryT, Kak npaBuio, paccma-
TpUBaTbLCA Kak CPeACcTBO NOBbLIWEHNSA TOYHOCTU OMNpeaesieHNs 3Hepruv NpMpoaHoro rasa.

Ecnu rasbl ¢ pa3fiMyHbIM Ka4eCcTBOM MOCTYNaloT B ra3oBy0 CETb Ha HECKO/IbKMX MyHKTax 3, TO TensoThbl
CropaHus Ha NyHKTax 4 BbIYMCASAT apudMeTUHEeCKUM yCpeAHEeHNEeM BeSIMYUH TensoT cropaHusa (cm. 9.3.1)
WAN € NOMOLL IO CneayloLein npoueaypsbl:

- CHayasa A1 KaXAoro rnyHKta 3 BbIUMCIAKT KOJIMYECTBO 3HEPrun A1 Kaxaoro nepunoga B COOTBET-
ctBumn C8.2.1.5.1;

- KOJINYECTBO 3HEPrvm no Bcem nyHKTam 3 3aTeM CyMMUpPYeTCsa U Ae/INTCA Ha CyMMY BCeX 06 beMOB U
Macc rasa Ha Bcex MyHKTax 3 3a 3TOT nepuoj, 4YTo AaeT cpefHeB3BeLleHHY0 Tern10Ty CropaHus /s cetu 3a
3TOT Nepuog;

- eCNIN HU oAHAa N3 cpefHeB3BELUEHHbIX TEMI0T CropaHns B /1l060M NyHKTe 3 He OT/IMyaeTcs OT cpefHe-
B3BELLEHHOW TenoTbl CropaHus 47151 ceTn 6osiee, YeM Ha AONYCTUMOE 3HavyeHue, Torga JAonyckaeTcs NpUHATb
cpefHeB3BeLleHHOe 3HayeHne TennoTbl CropaHns rasa Ans cetu ANs BbIYUC/AEHUS SHEPTUU B KaXA0M MyH-
KkTe 4. NpakTuyeckunii Nnpumep nokasaH Ha pucyHke 10.

Ha pucyHke 10 30Ha rasonotpebrsieHns, rae NpoBOAAT onpefesieHne 3Heprun, cHabxaeTcs Ha BXoAe B
MYyHKTbI 3 pasfiMdyHbIMKN rasamn B Konmyvecteax Q,, 02 n Q3 c cooTBETCTBYHOWMMN TENI0TaMy cropaHns Hsv
HS2 n HS3. laHHble BeNn4YuHbI TEMNAOT CropaHusa 6b1amnm Nnbo n3mMepeHbl Ha Toukax BxoAa, iMbo onpeaeneHsbl
BblLL€e M0 MNOTOKY B NMyHKTax 1 nnun 2 v NnpucBOeHbl 3Ha4YeHUsAM B NyHKTe 3 B COOTBETCTBUU C pa3gesnioMm 8. 3arem
yCpeAHeHHYIo TeMn0Ty cropaHus HANS uenei onpegeneHns aHepruy B 30He razonoTpebsieHns paccunTbiBa-
tor rno 8.2.1.6.

1— 30Ha rasonotpebnemun. 3 - 6 — NyHKTbI NpremMa-nepesauv

PucyHok 10 — OnpefesieHne cpefHeB3BeLIeHHOl TennoTbl cropaHus (npumep)
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[na nyHkToB 5 1 6 ANA ueneil onpegeneHNs aHepPrum MCNoNb3ylT YyCPeAHEHHYIO TensioTy cropaHus
60 M3MEPSIOT ee B AaHHbIX MyHKTaxX MHAMBUAYyanbHO. B nocnegHem cnyyae npoueaypa onpefeneHus saHep-
rmn gns BCex APYrux NyHKTOB A0JXKHA YyUMTbIBaTb KOMIMUYECTBA SHEPrUK, onpeaesieHHble MHAUBUAYa/IbHO Mo
M3MepeHHO TenaoTe cropaHmsa B NyHKTax 5 un 6.

Ecnn OTK/IOHEHWs pe3ynbTatoB WM3MEpPeHWi npeBblwatoT AOMyCTUMble Mpefesibl, YNOSHOMOYEHHbIE
opraHbl AO/KHbI 6bITb MPOVUHMOPMUPOBaHbLI O BE/IMYMHE 3TUX OTKOHEHWU N NPOBEAEHHbIX MepPOonpUATUSX.
MNMepepaya nHopmMaLMmn ynosHOMOYEHHbIM OpraHaMm He 06s3aTeslbHa, eC/IM OTK/IOHEHUS, Hanpumep, BbI3BaH-
Hble MepaMy o6ecneyeHns ra3oCHabXeHus, MPOUCXOAAT KpaliHe pefKo U He MpeBbIWAloT O4HON Hepenu.

Ecnv npouecc onpeAeneHns aHepruyM NPoBOAAT C fOCTATOYHON TOYHOCTBLIO (CM. 8.2.1.5). To MOXeT 6bITb
npuMeHeH cnoco6 apnmeTNYecKoro ycpeaHeHUs TenoTbl CropaHuns. Ecniv pasHuua mMexpgy cpefHeB3Be-
LUEeHHO TenaoTol cropaHus B NyHKTe 3 1 cpefHEeB3BELLEeHHON TenI0ToN CropaHns B 30He rasornoTpe6rieHus
npesbIWaeT AONyCTUMOE 3HayeHne BCMeACTBME CU/IbHOTO M3MEHEHUsI KayecTBa rasa B MyHKTax 3. TO BHY-
TPW 30HbI ra3onoTpebaeHns MOryT 6biTb NPEANPUHATLI AOMOSTHUTEbHbIE MePbl. 3T Mepbl HEO6XOAUMBI A5
onpefenieHns npeacTaBuTeNIbHON TENIOTbl CropaHns A1 O4HOM YacTh CUCTEMbI ra3ornpoBOAOB HACTO/IbLKO
npeacTaBUTE/IbHO, HACKO/IbKO 3TO BO3MOXHO. DTOr0 MOXHO [IOCTUYb, Hanpumep, UCnosb3ys oTéop npob ¢ no-
cnegyowmm aHanusom Q,. Q2 1 Q3. 1 BbIUNCIEHHbIE N N3MEPEHHbIe 06beMbl OTOOpPa rasa B MocaeayroLmMx
NyHKTax OT 4eTBepTOro A0 LWecToro. B AaHHbIX cy4vasx pasnuyHble cpefHne TennoTbl CropaHns MoryT 6biTb
BbIUMC/IEHbI A1 Pa3/INYHbIX YacTeli CUCTeMbl ONpeAesieHnss SHePrUn C UCMO/Ib30BaHMEM Temns10T CropaHvs B
KaX0/ BXOAHOM TOUKe NYHKTOB N N3MepeHHbIX TEM/10T cropaHus. MNogpo6Has nHopmauma npmsegeHa B 9.2.

8.2.1.6 NyHKT Nnpuema-nepegaumn 5

[ns npomblwneHHbIX NoTpebuTeneid (MyHKT 5) COOTBETCTBYIOLLYIO TEM/IOTY CropaHus onpegenseTt nM6o
rasoTpaHcnopTHas KoMnaHus (Bbllle MO MNOTOKY), IM60 MecTHas rasopacnpegenuntesibHas komnaHusl. Beneg-
CTBME 6OMbLUNX KOIMYECTB rasa 1 no 3KOHOMUYECKMM COOBPaKEeHNsIM, COOTBETCTBYIOLLYIO TEM/I0TY CropaHns
ANs ueneii rasopacnpefesieHnsa Takke JOCTaTOYHO YacTO OMpefesiAloT Ha 3TOM MyHKTe. B cooTBeTCcTBUM C
KOoMmyecTBamu rasa v ero gaBieHnemM onpegesieHne sHeprumn B NyHKTe 5 NpoBOAAT Tak Xe. Kak B NyHKTax 1—4
(cm. 8.2.1.5.2).

8.2.1.7 NMyHKT npuemMa-nepegayn 6

Tpeb6oBaHMs K AaHHOMY MYHKTY aHa/l0rM4yHbl TpeboBaHMAM K MYHKTY 4. MNMoapobHas nHdopMauusa npu-
BefeHa B 8.2.1.5.2.

8.3 TlpoBepka AOCTOBEPHOCTU

MepBbIii War Ans onpeaesieHns 3Heprum — 3To MpoBepKa Ha AOCTOBEPHOCTb NepefaHHbIX UK 3anpo-
TOKO/IMPOBaHHbIX Pe3y/IbTaToB M3MepeHUA. He,0cTOBepHbIe pe3ysibTaTbl U3MEPEHU MOryT hopMUpoBaTbCS,
Hanpumep, npu:

- HEUCNPaBHOCTM CPeACTB N3MEPEHNiA;

- BHELUHUX BO3AENCTBUSAX, HAaNnpuMep, 3/1eKTPOMAarHUTHbIX NOMEX B JIMHUAX CBA3W;

- MOJIOMKe CPefCTB XpaHeHUs AaHHbIX U T. 4.

Takxe Heo6X0ANMO TLLATE/IbHO PACCMOTPETb APYrne BO3MOXHbIE MPUYMHBLI NOYHEHNA HEAOCTOBEPHbIX
[aHHbIX.

Cxema asiropuTMa, NpUBEAEHHONO Ha pUcyHke 11. AeMOHCTpUpyeT npoBeAeHre hopMasibHOW NpPoBEpPKN
[OCTOBEPHOCTM pe3y/ibTaToB U3MepeHuil. Ecnn o6beMHBbIV pacxof paBeH Hy, TO 3TO HEO6XOAMMO Mpo-
BepUTb. EC/I NOTOK NPUCYTCTBYET, a pacxoZloMep MokKasbiBaeT Hy/1eBOe 3HaYeHWe, TO OYEBUAHO, UTO Pacxo-
[OMep UK CBA3aHHOE C HMM YCTPOMCTBO HencnpaBHO. O4YeBMAHO, YTO HeBepHble AaHHble JO/HKHbI ObITb UC-
KMtoYeHbl 13 pacyeTa. [1a HeBepHbIX AN OTCYTCTBYHOWMNX AaHHbIX A0/DKHbI ObITh ONpegenieHbl noaxoasiime
3amMellarolLme BesIMYnHbI (cMm. 12.4).

Bnok «apyrve BenMunHbI» (CM. pUCYHOK 11) 0603HavaeT CBOICTBA rasa, Takme Kak abCcostoTHble AaBrie-
Hue 1 Temnepartypa, NJI0THOCTb UK gpyrue. Bnok «npefgesbHble Be/MUMHbLI» 0603HavYaeT npoueaypy Nposep-
KW TOrO, YTO M3MEpPEHHble BE/IMUNHBI HAXOASATCS B npegenax foMNyCTUMbIX 3HaYeHui. MpakTuyeckuii npuvep
npuBegeH B NpuioxeHnn H.

18



FOCT P 57614—2017

9 MeToabl NnpucBanBaHUA

9.1 ®dwukcupoBaHHOe npucsanBaHue

durKcMpoBaHHOe MNpucBaviBaHue TeMI0Tbl CropaHusa B nNpejesiax 30Hbl ra3onioTpebneHns ans nepuoaos

onpefeneHns aHeprum MoxeT GbITb, B 06LEM C/lydyae, NMPOBEAEHO B MPOCTbIX U30/IMPOBaHHbIX (3aKPbITbIX)
ceTsX, Npu cobMAeHNN CneayoWwnX YCNoBUiA:

- HanpaBsJ/leHNe ra3oBOro NoToka Mex/y TOYKamy U3MepeHus TeM10Tbl CropaHns 1 06bema MNOCTOSHHO;

- U3MEHEHMA KayecTBa rasa 1 Bpemsi TPaHCMOPTMPOBKU rasa Mexy ToYkaMn U3MepeHust TensoTbl cro-

paHva 1 06beMHOro pacxoja rasa AocTaTouyHo mMasbl (cm. 10.4 n pucyHok B.1 npunoxeHus B) 3a AaHHbIN
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nepvo n3MeHeHus aHeprun. lonyckaetTcs NPUMEHATb NOMOXKEHUS, U30XEHHbIe B pa3genie 11. ans nposep-
KN BO3MOXHOCTW AOCTUXEHUSA TpebyeMOon TOUHOCTH.

JlonyckaeTcsa nUcnosie30BaHne MeETOA0B, OnMcaHHbIX B9.1.1 1B 9.1.2.

9.1.1 ®dukcmMpoBaHHOEe NpucBanBaHne N3MepPeHHO TennoTbl cropaHns

TennoTy cropaHvsa NPUpPOAHOro rasa U3MepST Ha y3ne U3MepeHus TennoTbl cropaHua. JaHHble no-
Ka3blBalOT. YTO M3MEHEHME KayecTBa rasa o4eHb Masio (CM. pUCYHOK B.1 npunoxeHus B). B atom cryyae
onpasAaHo npuceavBaHve nNpeaBapuTesibHO U3MEePEeHHOW TeNN0Tbl CropaHns Kak (MKCUPOBaHHOW BENUUYUHBI
BCEM MOC/eAyoWMM NyHKTaM. MpucBanBaHne Be/IMYMHbI, NOIyYEeHHOW Ha OAHOM Yy3/1e U3MepeHUs TeM/oThbl
cropaHusi, MoXeT 6bITb NPOAEMOHCTPUPOBAHO B CNeaylowwemM npumMepe.

Ha pucyHke 12 npuBefieH eANHCTBEHHbIV UCTOYHUK rasa, TennoTa cropaHnsa Hs koToporo onpegeneHa
B TOYKE BXOZa B rasonpoBOf, 3KCMnayaTupyeMblii ra30TpaHCNOPTHOM/permoHanbHOl rasopacnpegenntesibHomn
KOMNaHWen 1 KOTOpbIA NUTaeT pag NYHKTOB NpuemMa-nepegadyn rasa. TensoTa cropaHus, npyceansBaemasi no
BCEM MyHKTaM, AB/IIETCA TENNOTOM CropaHnsa B TOUKE BXOAA U HE KOPPEKTUPYETCS A1 OTPAXEHUS pasNYHbIX
BPEMEH MPOXOXAEHMSA rasa [0 pas3/INyHbIX NYHKTOB.

MprcBanBaHMe BeNNYMHBI, NONYYEHHON Ha He MeHee YeM ABYX y3/1ax U3MepeHus TensoTbl CropaHus,
MOXeT ObITb MOKa3aHO Ha cnefytolem rnpumepe.

1- « ceTb onpegeneHns aHeprv; 2 m 6 -¢ NyHKTbI Npriema-nepegayn Hs, 04. O5.06 1 0 7co0TBETCTBEHHO

PucyHok 12 — lMpumep hrkcMpoBaHHOro NpucBanBaHna 414 ra3a 04HOro kayecTsa: NOTOK ra3a B O4HOM Hanpas/ieHUN

Ha pucyHke 13 npuBegeHa cucTema, B KOTOPO/ ra3oTpaHCNoOpTHasA KOMMNaHUsS MMeeT BO3MOXHOCTb MC-
Nnonb30BaHWsl ABYX BUAOB rasa, nocTynawLero B ra3onpoBos. TensoTbl CropaHusi kaxworo rasa, HSL n HS2,
onpegensioT Bbllle MO MOTOKY OT TOYKM BXOAa B rasonpoBof. Huxe Mo MOTOKY OT TOYKM BXOAa U3MepeHust
TennoTbl CropaHnsi He NMPOBOAST.

1.2 —knanaHbl. 3 — CeTb ONpeseneHnst aHeprum: 4 — 9— NyHKTbI Npuema-nepegadun Hal, Hg2, 04. Qg, O6 1 0 7 COOTBETCTBEHHO

PucyHok 13 — Mpumep HKCMPOBAHHOTO NpUCBaMBaHNsA 415 BYX ra30B ONpejesieHHOro kauecTsa: NoToK rasa B 04HOM
HanpasneHum

[a3oTpaHCcNopTHasA KOMMNaHus MpUHUMAaeT pelleHne 06 MCNonb30BaHUN PMKCUPOBAHHOIO MpucBanBa-
HUSA OT OAHOW WM APYrOi TOYKM onpeaesieHns Ten10Tbl CropaHus Npu CrefyoLwmx yCroBusax:

- MOCTOSIHHOE ra3ocHabXXeHne rapaHTMPoOBaHO B /1l060e BPEMSi OT OAHOrO NCTOYHMKA,;

- MOCTaBKa rasa c Ten/ioToi cropaHus, oTin4Hol ot HS] n HS2. npuBoasLiaa kK 06pasoBaHUO CMECK C Te-
NAoTOI cropaHus, oTiMyHol oT HSL 1 HS2. ucknioyeHa (gBa knanaHa HUKOrAa He OTKPbIBalOT OAHOBPEMEHHO);

- NepVo, NOCTaBKM KaX0ro U3 aTUX pas3IMyHbIX ra3oB perncTpupyeTcs.

-ANS uenei npuceaMBaHMa WUCMNO/b3YHOT TEMIOTY cropaHua nn6o HS1, nm6o H&2. cOOTBETCTBYHOLLYHO
TOMY Xe Nnepuojy rasocHabXeHusl, A1 NOCneAyroLWmX NyHKTOB.
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9.1.2 dukcupoBaHHOE NMpuUcBanBaHne 3asaB/IEHHOW TenaoTbl CropaHus

[aHHylo TennoTy cropaHns noapasymMeBaloT JOCTATOUHO NOCTOSIHHOM B TOUEHWe Nnepuoaa onpeaeneHns
3HEPrnn 1 N3MepsIIoT A1 KOHTPOJbHBLIX Leseil Ha y3/ie n3MepeHns TeMI0Tbl CropaHus. MNostyyeHHble AaHHble
npy 3TOM NOATBEPXAaloT, UTO M3MEHEHWS KavyecTBa rasa O4YeHb Masibl (CM. pUCyHOK B.1, npunoxeHue B).
Mpun cobnoaeHnn ykasaHHbIX Bbille YC/0BWiA onpaBAaHHO 3asiBASOT TEM/I0TY CropaHusi U NprcBavBaloT ee
BCeM MoceayloWwmnM NyHKTam.

Hanpumep, mecTHas rasopacnpefenutesibHas KOMMNaHUS ynpasfsieT rasoBOi CeTbio, cHabxatoluel
pasfiMyHbIX (KOMMYHa/IbHO-GbITOBbIX, KOMMEPYECKMX, @ TaKKe HeGOo/bLUMX NPOMBbILIEHHbIX) NOTpebuTenei.
MMeeTcs ABa BXOAHbIX NyHKTa NprveMa-nepefayn B ra3oBylo CeTb, KOTOpasi CHabXaeTcsl ra3oM 13 eMHOro ra-
3onpoBoda. TensoTa cropaHus rasa, NPOXoAsLLero rno ra3onpoBojy, MMeeT He3HaunTebHble KonebaHus, Kpo-
Me NepuoaoB NMUKOBOro NOTPe6/1eHNsi B TeUeHre 3UMbI, KOrAa Tensiota CropaHusi MOXeT MpeBblllaTb cpejHee
3HayeHVe Ha BeMUuHy A0 1 %.

MecTHas rasopacnpegenvresibHas KOMNaHus NPUHUMAaeT pelleHre 06 UCNoNb30BaHUM MeToda thuken-
POBaHHOIO NMpUCBaMBaHWUS 3asiB/IEHHON TEN/IOTbl CTOPaHUsl A/151 BCEX NYHKTOB B ra3oBOW CeTU Ha onpeaesneH-
HbI Nepuog, BpeMeHn Takum o06pa3om, YTo:

- onpegesieHHas TenaoTa CropaHUsl MOCTaB/IIEMOro NoTpebuTesiamM rasa, B CpeAHeM, paBHa WK Bbille
3asiB/IEHHOV TennoTbl cropaHma (Ha BennuuHy go 0.1 MOx/m3);

- CpefHsAs TenjoTa CropaHusi NOCTaB/ISIEMOro NOTPe6GUTeNIAM rasa BblUMC/ieHa yCpegHEHNEM OIS KaX-
[0ro AHSA 3asB/IEHHOro Nepuoaa;

- TEN/IOTbl CTOPaHUsl BCEX ra30B, BXOAALWMX B CETb, ONpeesieHbl Ha CyTOYHOl OCHOBE;

- ecnn Ana No6oro nepvoga onpegeneHHas TensaoTa CropaHUs CTaHeT HUKEe 3asiB/IEHHON BeSIMYMHBI,
TOorga MecTHas rasopacnpegenuTtesibHas KOMNaHUs NepecMOoTPUT 3asiB/IEHHYIO BEIMUUHY Ha cregytoLwmii ne-
puopg, TakuMm 06pa3om, YTO B TeUeHue ABYX NepuoaoB onpefenieHHass Be/lMYMHa paBHa UW Bbille yCpeaHeH-
HOW 3aABMIEHHOW BE/IMUMHBI.

9.2 TlopemMeHHOe npuceBanBaHue

KauecTBO rasa B nyHKTe npuemMa-nepeaadym MOXeT 3HaUNTENIbHO U3MEHATLCA C TeYEeHNEM BPEMEHU, 0CO-
6€HHO B OTKPbITLIX ra30BbIX CeTAX (CM. pUCyHOK B.3. npunoxeHune B). PacxoxaeHne mMexay UKCMPOBaHHbIM
1 PaKTUYECKNM 3HayYeHeM TennoTbl CrOPaHNs B KOHKPETHbIV Nepuos BPEMEHU Mpu 3TOM MOXeT NpeBbICUTb
npegenbl NOrpelHoCcT ee onpegesieHns. B atom cnyyae TpeboBaHus A1 (OUKCUPOBaAHHOIO npucsaviBaHus
6o5iee He NPUMEHUMbI U HEO6XOAMMO afanTupoBaTb MEeTO[ MPUCBanBaHUA/BLIYMCIEHUA TakuM 06pasoMm,
4TOObl OH CTa/1 MPUroAHbIM AN 3TUX, U3MEHSIeMbIX CO BPeMeHeM, YC/ioBuUA. Bbi6bop noaxogsiiero metoga
npuceaMBaHuUs U3MEHAKOT B COOTBETCTBUM C U3MEHEHUAMM KOMNYECTBa rasa Ha BXOAHbIX NYHKTax, a Takxe C
M3MEHEHVAMU CTPYKTYPbl NOTpe6/ieHnsa B Nocsiefyowmnx nyHKTax. Takum obpasoM, A1 NMepemMeHHOoro npu-
cBavBaHUA criefyeT NMPUMeHsSTb TlaTesibHO BblIGpaHHYO npoueaypy. CyliecTByeT ABe pas3/IMyHbIX CUTyauum,
onucaHHble B 9.2.1 1 9.2.2.

Hanpumep, Ha nepuof onpegesieHns 3aHeprum (CM. puUcyHok B.3 npunoxeHus B), Kak nokasaHo Ha pu-
CyHKe 14. 06beMbl rasa pa3HOro kayectsa NPOXOAAT Yepes NyHKTbl 1 1 2 (BXOAHble MyHKTbI). OnpeaeneHHas
nnasatollas HysieBasi ToUKa MOXeT ObITb pacrosioxeHa MoOxAy ABYMS NMyHKTamu (Hanpumep, Mexay AByMsi
COCeHMMMN MYHKTaMU WUIN Mexay BXOAHbIM MYyHKTOM W COCeAHVM MyHKTOM). B COOTBETCTBUM CO CTPYKTYpOIi
oT60pa rasa Ha nyHkTax 4— 7 ra3 ¢ TensloToli cropaHuss HS1 MoxeT NocTynaTb B MyHKTbI 4 1 5. B TO BpeMsl Kak
ras c Tenn0Toi cropaHuss HS2 MmoxeT noctynaTtb B MYHKT 7. CMecb ra3oB OT MYyHKTOB 11 2 MOXeT NpoXoauTb
yepes NyHKT 6. MNoatomy Ternsiota cropaHua WS1 MOXeT 6bITb NpunucaHa nyHkTam 4 n 5, a Tensiota cropaHus
HS2 moxeT 6bITb NpunucaHa NyHKTy 7. Ans nyHkTa 6 npeAcTaBuTeNlbHas TensoTa CropaHus MOXeT ObITb
nnMbo M3MepeHa B 3TOM MyHKTe, /IM60 onpefesieHa € y4eToM napumasibHbIX KoNnvecTs Q, Ha nyHkte 1m 02
Ha NyHKTe 2 1 TennoT cropaHna HSL n HS2 ¢ ncnosb3oBaHMeM yCcpeaHeHUs NPOnopLUMOHa/IbHO 3HAUYEHUSAM
pacxofos v apudmMeTUHeCKOro cpefHeB3BeLEeHHOro ycpegHeHnsa (cm. 10.2.2). Hynesasi Touka B r/1aBHOM
rasonpoBo/ie MOXeT HaxXoAUTbCA Ha MyHKTax 4— 7 UAn Mexay HUMW.
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1.2 — NyHKTbI ONPeAEeNeHst 3Heprn: 3 —CeTb onpeaeneHns aHeprim; 4 — 7 —MyHKTbl Npuema-nepegadun HS], H”A. 04,05.061 07
COOTBETCTBEHHO

PVICyHOK 14 — I'IepemeHHoe npuceanBaHune: npumMep Ana AByxX ra3oB pas3HOro kKayectea n AByHanpaB/IEHHbIX ra3oBbiX
NnoTokoB

9.2.1 BBOJ rasa He MEHOO YeM B [BYX MyHKTax C NsaBatolweil HysieBol TOUKOM

[Ansa nepuoga, B TedeHMe KOTOPOro nnaBatolan HysieBas Touka nmeeT (OMKCMpPOBaHHOE NOJSIOXEHUe B
CeTun, TensioTbl CropaHnsa MoryT ObITb MPUCBOEHbI KaXA0MY MYyHKTY Ha OCHOBE ra3oBbIX MOTOKOB OT BXOAHbIX
[,0 COOTBETCTBYIOLWMX MYHKTOB.

9.2.2 BBOJ, rasa He MeHOoe YeMm B ABa MyHKTa CO CMellMBalLWMMNCA ra3oBbIMN NOTOKaMMn

Hanpumep, B TeyeHne nepuoga onpepeneHnsa aHeprum n3MepeHo konnyectso O, Ha nyHKTe 1 c Tensio-
TOW cropaHunsa HSL n konnyecTBo 0 2 Ha NyHKTe 2 ¢ TEN1I0TOW cropaHusa H52 (cMm. pucyHok 15). 9Tu aBe Tenno-
Tbl CropaHus Bcerga OoTNN4YHbI APYr OT Apyra U MOTyT TakXe U3MEHATbLCA B TeueHue nepuoga onpegesieHuns
3Hepruun. Bcnegcterne Nogo6HOIO NpYcBaMBaHMsA TEMNJ10T CropaHusa MyHKTam oT 4 o 7 cxema pe3y/ibTUpYyto-
el TenaoTbl CrTOPaHUs A1 KaX[0ro U3 aTUX MyHKTOB CXOXa, Hanpumep, ¢ Nokas3aHHOW Ha pucyHke B.3 npu-
NoXeHnsa B. Nnpn aToM ee MOXHO onpefensTb Ha MyHKTe 4.

PucyHok 15 — lNepeMeHHOe npucBauBaHue: npumep 415 ABYX ra30B Pa3HOro kauecTBa v ra3oBOro NoToKa Of4HOro Ha-
npasneHus

Ecnu y3nbl namepeHus tennotbl cropaHus HS1L n HS2 Haxogsatcs ganeko oT nyHkToB 04—Q7, Bpems
npoxoxaeHus rasa ot y3noB HS1L n HS2 go nyHkToB 04—0 7 AO/DKHO ObITb AOMOSIHUTENILHO YUYTEHO, TaK Kak
3TO BPEMS MOXeT COCTaB/IATb Yacbl U AHU. BbluncneHnsa npoBoaAaT no konnyectsaMm 04— Q?. COOTBETCTBY-
IOWKMM AaBNEeHUSAM U NoWaaamM CedYeHUss ra3onpoBoaoB, a Takke o6bemMam rasa, Heo6xoaumMoro Asis 3anosn-
HEHWNA ras3onpoBoja.

CpefHeB3BelUeHHble Tern/10Tbl CropaHns HeO6XOAMMO BbIYMCATL B TOYKaxX CMeLLeHUs Nnocne KnanaHos
11 2 gnsa konnyecTs rasa oT 04 A0 Q?. NocTaBNeHHbIX B COOTBETCTBYIOLLMNE MYHKTbI B Nepuos onpeaeneHns
3HEeprum, NPUHMMasn BO BHUMaHVe BPeMS NPOXOXAEHUA rasa oT y3/10B N3MepeHns TennoT cropaHna HSL nH 2
[,0 TOYKU CMELLEHUS.

9.3 OnpeaeneHuve npeacTtaBUTesIbHOM TeN10TblI CropaHus

TOYHOCTb onpeneneHus npe,D,CTaBVITeﬂbHOVI Ten/n0Tbl CropaHna 3aBUCUT OT TOYHOCTU M NOJTHOTbI AaH-
HbIX. @ TaKkke OT TOMOJIorMn ra3oBoli ceTu. Ons onpefeneHvsa TensioTbl CrOpaHUs B TOYKE CMeLLeHUs Tens1oTy
CropaHus BbIYUC/IAIOT, NCMOJ/Ib3YA AaHHble O KO/IMYEeCTBE U KavecTBe rasa. s nonyyeHus I'Ipe,qCTaBI/ITeJ'IbHOVI
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TENNOTbl CrOPaHns yUYuTbIBalOT BPEMS NPOXOXAEHUS ra3a OT BXOAHOIO MyHKTa A0 TOYKN CMeLleHus, a Takke
BpeMs NPOXOXAeHUA rasa 40 nocrefyrowmx NyHKTos. na onpegeneHna npeactaBuTeNnbHOM TennoTbl cropa-
HUA Ha Nepuoj onpeaesieHns TeNN0Tbl Ha KaXXA0M MyHKTe, BO BCEX CrlyvasaX, Kpome cryyas hprkcupoBaHHOro
npuceanBaHns, MOTyT UCMNOJb30BaTbCA MeToAbl, NpusegeHHble B 9.3.1, 9.3.2 1 9.3.3.

9.3.1 ApndpmeTnyeckn ycpegHeHHas Tensiota cropaHus

Ha BXOZAHOM NyHKTEe apudMeTUHECKN BbIYNCAIOT CPEeAHIO TENI0TY CropaHnsa Ha nepuog onpegeneHns
3HEpPrun NyTem AesieHNS CYyMMbl €4UHUNYHbIX NEPUOLUYECKUX U3MEPEHUIA TEN/IOTbI CTOPaHMsA Ha BXOL4HOM MyH-
KTe Ha KOJIM4eCTBO M3MepeHUii TenoTbl cropaHus (cm. 10.2.1).

9.3.2 CpefHOB3BeLIOHHAA TOMNJioTa cropaHus

Ha BXO4HOM NYHKTE BbIYMCAKOT CpeHEB3BELUEHHYIO TEMMOTY CrOpaHns Ha nepuog, onpeaesieHns aHep-
M Ans ee NCNoJib30BaHUs Ha nocnepyrowmx nyHktax (cm. 10.2.2)

9.3.3 OTCcnexuBaHne KadyecTtBa

[aHHbIli cneunanbHbIli METOA NpMCBavBaHUA BKIOYAET onpeaesieHne CBOWCTB rasa B /1l060M MecTe ra-
30MpoBOAa UM CeTU ra3onpoBOAOB C NOMOLLbIO CETEBOr0 MOAENTMPOBaHMSA 1N BOCNPOU3BeAeHNSA COCTOSAHNS,
OCHOBbIBasICb Ha CBOMCTBax rasa, onpeAesieHHbIX Ha BCeX ToOUKax ero Nogayn B ra3onpoBoj, (ra3onpoBoAbl).

Llenb oTcnexuBaHna kayecTsa raza — nosiyyeHne nHopmaymm o kKayecTBe rasa B Tex MecTax ra3onpo-
BOJAa WN CeTw, rae He YyCTaHOB/IEHbI CpeACcTBa U3MEPEHUIA NoKasaTene kayecTsa rasa.

TOYHOCTb onpefeneHns NpeacTaBUTe/IbHOW TeNI0Tbl CropaHnusi 3aBUCUT OT TOYHOCTU WU MOMHOTLI AaH-
HbIX. TOMNO/IOTNN Fa30BOW CETU, a Takke OT KayecTBa MaTemMaTUYecKol Moaenu.

9.3.3.1 BocnpousBegeHne 3Ha4YeHN TerwoT cropaHuns

BocnpousBegeHve 3HAYeHUn TensloT cropaHus (BOCNpon3BefeHWe COCTOAHUA) BKIoYaeT B ce6s Bbl-
yncneHne Nx B yaaneHHOM pexunme Nno Habopy COOTBETCTBYHOLIMX AaB/IEHWIA U PacXo[oB rasa B peasibHOM
rasonpoBoje Wn ceTu ra3onpoBoAOB Ha OCHOBE MOJIHOW TOMOJIOTUN CeTU, MPOBEPEHHbIX N3MEPEHHbIX Be/N-
YMKM CKOPOCTE MOTOKa B TOUKax Nogayun u noTpebneHus rasa, a Takxe gaBfeHnin n TemnepaTyp, U. BO3MOXHO,
[ONOSTHUTENTbHBIX U3MEPEHUIA B pa3/InyHbIX TOUKax razonpoBoja C UCMNosb30BaHNEM NOAXOAAWEN AnHaMnye-
CKOWM MaTemartunyeckori mogenu.

Llenb BocnponssefieHNs COCTOAHMA — cOop MHopMaLmn O peasibHbIX COCTOAHMAX MOTOKOB B TPy6O-
nposoge nau cetu. MNoatomMy pesynbTaTbl paboTbl CUCTEM OMNpeesieHNs KayecTBa rasa Ha OCHOBE BOCMPOUS3-
BeAEHNSA COCTOAHUA MOTYT 6bITb MCNO/Mb30BaHbl 419 B3auMopacyeToB 3a ras. B aTom cnydae paboTta Takoi
CUCTEeMbI OTC/IEXMBaHMA KayecTBa A0/HKHa NPOBEPATLCA AONOSTHUTE/TIbHBIMU KOHTPO/IbHBIMU U3MEPEHUAMN B
noaxoAsilmMx Mectax rasonposoga. Ha pucyHke 16 cxemaTuyecku rnokasaHa ceTb C 60/bLUIMM KOSIMYECTBOM
MYyHKTOB NpueMKn (MyHKTbl 5 1 6 — aBa Npumepa TakuX NyHKTOB). O603HauyeHns HS1—HS3 — n3mepeHHble
Tenno0Tbl CropaHnsa rasa, NoIyYEHHOro M3 pas/INYHbIX UCTOYHUKOB COOTBETCTBEHHO, B konnyecteax 0, - 03.
a HS5 n HS6 — BbluMCNEHHbIe TEMN/IOTbl CTOPaHWsA rasa Ha NMpuHUMalrLWMX NYHKTax B KOSMYecTBax, COOTBET-
cTBeHHO. 051 06.

} — mopens ceTun razonposogos; O,. 02.03.05, 0 6 — nyHKTbl Npuema-nepegauu

PucyHok 16 — lMpumep cxeMbl OTC/NEXMBaHUSA KayecTBa rasa Ha OCHOBE BOCMPOU3BEAEHNS COCTOAHNUSA
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9.3.3.2 CeTo4HOE MOAeNupoBaHue

B ceTOYHOM MOZEeNMpoBaHWM TakXe BbIYMCASETCA TensoTa CropaHus A8 Nto6oi ToUkM rasonposoja
WNN ceTu rasonpoBofoB, HO BCMEACTBUE TOrO, YTO UCXOAHbIE AaHHble (TOMOIOTUSA CeTW, TEM/I0Thbl CropaHus,
MOTOKWN, AaBneHna n TeMI'IepaTypbl) ABNAKTCA NNLWb HENPOBEPEHHbIMU AaHHbIMU, NOJTY4YEHHbIMW B pea/ibHOM
BPeMeHU, Un faxe npegnosaraeMbiMU BeNMUMHAMU, pe3ysibTaTbl, Kak MPaBuio, HETOUHbI, U MO3TOMY Hemnpwu-
rogHbl ANS Ueneil B3aumopacyeTos 3a ras.

Bo nsbexaHue nyTaHunubl, TEPMUH «CETOYHOE MOo4eniMpoBaHMe» He c/ieayeT NCNO/1b30BaTb Kak CUHOHUM
BbIPaXXeHUs «BOCMPON3BEEHNE COCTOSHUA.

10 PacueT Ko/sin4ecTBa aHeprum

10.1 O6wue ypaBHEHMA 419 pacyeTa aHeprum

B cooTBeTCTBUM C PUCYHKOM 2 onpejesieHne sHeprum npoLuejllero ra3a OCHOBaHO Ha Be/IMYuHax, us-
MEHSAIOLWNXCA BO BPEMEHM:

- Tekywmin pacxog — <7(0;

- Tekywias TennoTa cropaHnsa — H(t).

MoTok aHeprun e(t) BbIYMCAAKOT Mo hopmynie

e(0 = H(0 m<7(0- «h)

Konuyectso aHepruu £(IN). npoTekatollee 3a Nepnoy, BpemeHun oT tQao (, (Hanpumep, B npegenax nepuo-
[a onpefeneHnsa aHeprun; cM.' pucyHkn B.1—=8.3 npunoxeHuns B), BbIYUCNAIOT UHTErPUPOBaHNEM YpaBHEHUSA
(1) no BpemeHn oT  go 1 nonyyvatoT E(tj). Kak B ypaBHEHUN

£(fy)-Jde(r)tf @)

MprnmeyaHune — Hanpumep, ecnun NOToK rasa n3mepseTcs B TeyeHne 24 4 Uam oaHoro aHA. £{/,) obo3HavatoT
£(24). 4TO COOTBETCTBYET KO/IMYECTBY IHEPrMN 3a 3TOT Nepuog,.

MUHMManbHbIA Nepuos BpeMeHn onpeaesieHns 3Heprumn Ansa B3anmMopacyeToB paBeH OAHOMY vacy win
KpaTeH emy (Hanpumep, AHW. HeAenun, Mecsubl, OANH rog).

[na onpegeneHns aHepruy rasa B TeYeHVe OAHOrO Yaca BO3MOXHO NPUMeHeHVe creayoLmx npoueayp
(cm. Takxke 7.2.2.1 n7.2.2.2);

- NepeMHOXeHne 3HaYeHU BbIYUC/IEHHOTO 06beMa, NPUBEAEHHONO K CTaHAapTHbIM YCOBUSAM n3mMepe-
HUSA, N yCpPeAHEHHOW BbIYMCIEHHOW TenI0Tbl CropaHUs 3a TOT e Yac Win TenoT bl CropaHus, onpegeneH-
HOVi paHee 1 pacnpoCTpPaHeHHO Ha yKa3aHHbIli 06beM (MPUNMCaHHOM B kKaueCc TBEe NOCTOSHHOW Be/INYUHbI K
[aHHOMY 06bemy):

- onpegesieHne 3HepruM HenocpencTBEHHO B NpeobpasoBaTesie 06bema C UCMO/b30BaHeM hakTuye-
CKMX WU3MEPEHHbIX BENNYUH ONA BbIYUCNEHNSA 3HEPTUN Ha OCHOBE BblUMCAEHUA Q, 1 C nocnegyowmnm
CYyMMMpPOBaHNEM 3TUX OTAE/IbHbIX KOMIMYECTB SHEPrun B TeveHne 1 u.

COOTBETCTBYHOLLME HACOBble BE/IMUYUHbI MOTYT 6bITb BNOCMEACTBMM MPOCYMMUPOBaHbI A1 NOSyYeHUs
BE/INYMH 3@ CYTKWU, MeCSAL, NN Tof Mo YPaBHEHUAM, NPUBEAEHHBIM HUXeE.

Masiblii MpomexyTok BpeMeHn Af BblGMpaloT Takum o6pas3om, 4Tobbl TensioTa cropaHus. H(t), morna
6bITb NPUHATA 3@ NOCTOAHHYIO BenimunHy HeonBl. Ha npakTuke Hcons( coBnagaeT ¢ pe3ynbTaToM, BblgaBaeMbIM
CpeACTBOM M3MepeHuiA, KOTOpOe NepUoANYeCcKn onpeaensieT U perncTpupyeT NocnefHIO0 N3MePEHHYIO BENN-
YUHY MeXAy LUnKnamMmuv n3mepeHuii.

[Ana ynpouweHua npouecca nepuog ot A Ao ~AenuTca Haj WHTepBasloB BpeMeHW, 4Tobbl obecneyunTb
BbIMOJIHEHVE A0MNYLEHUSA, MPUHATOrO B hopmysie

> K
“ ~consL f~conet.j \ a(t)dt. 3)

WHTerpanbl B ypaBHeHMM (3). cCOOTBETCTBYOLWME MNepefaHHOMY KonmyecTBy rasa O 3a COOTBETCTBYIO-
Lne UHTEpBa/Ibl BpeMeHn At. MOryT ObiTb BblYMC/IEHbI MHTErPUpPOBaHMEM (haKTUYeCKOro pacxoga rasa o
BpemeHM t. Kak NokasaHo B cneayolleli hopmyne

Q(tujq(t)dt. (]
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Ha npakTuke, ofHaKo, N3MepUTesIbHbIE CUCTEMbI BbIZatOT KOMYecTBO O HanpsMyto, Kak pesysnbTar ns-
MepPEHUIA.
Takum 06pa3omM, ypaBHeHUe (3) MOXeT 6bITb Npeobpa3oBaHa B creayloLyto hopmyny

*(* _ - <
(*,) 1%ll)( 4 H n . u 1 U (@]
YpaBHeHune (5) MOXeT MCNo/sb30BaTbCA A1 060ro nepuoaa onpefesieHns 3Hepruu, T. e. OT OAHOro
yaca [0 fHell nnu mecsiues.
CpepHemecsaYHble 3HAYeHUS 3HepPrun MoryT 6bITb MOJTyHYeHbl BbIYUC/IEHWEM, K NPUMepy, C MOMOLLbIO
CpefHMNX 3HAYEeHWU 3a CyTKW.
MprMep NpakTU4ecKoro NpPUMeHeHUs MNocsiefoBaTe/IbHOro ornpefesieHnsi SHeprun npuBeaeH B Npuso-
XeHun D.

10.2 BblunC/ieHMe yCpeAHEHHbIX BE/IMYMH C MOMOLLbIO CPeaHUX TeNI0T CropaHnusa U CyMMapHbIX
o6bemoB

B cnyuyaBs, Korga TensoTa cropaHusi NocTosiHHa B MHTepBasie BpemeHu ot fO go t- (cm. pucyHok B.1,
npunoxeHve B), HUKaKMX cneynanbHbIX BbIYUCIEHUA He NPOBOAAT; €CNnM TensoTa CropaHus n3MeHsieTcs B
yKa3zaHHOM MHTepBasie, TO UCMONb3YIOT NpoLeaypbl AN1S BbIMUC/IEHUA NOAXOAALENA TEM/IOTbI CropaHus, onu-
caHHble B 10.2.1 n 10.2.2 (cMm. pucyHkn B.2 u B.3. npunoxexuve B).

10.2.1 ApudmMeTuyeckoe ycpegHeHne TenaoTbl CcropaHus

Ha npakTuke Ten/i0Ta CropaHns 4acTo n3mepsieTcs B NpeAcTaBuUTENIbHOM TOUKe ra3onpoBOAHOM CeTU 1 pac-
NPOCTPaHAETCA Ha rasom3mepuTesibHble CTaHLMW, PacrosiOkKeHHble B ApYyrMx Toykax. Takum obpas3om, cpeaHee
apugmeTnyeckoe 3HayeHve TennoTbl cropaHns. Harl] onpegensaioT u3 N oTAeNbHbIX N3MepeHuii no oopmyne

Hanlh (6)

®dopmyna (5) MOXeT 6bITb YNpoLLeHa, ecnn oTAeNbHbIe 3HauYeHnss Heoonst T 6113kn K cpegHemMy apudme-
TUYeckoMy 3HadveHuto Har(th:
E=H arith 0. (7)
10.2.2 OnpepaeneHne cpegHeB3BELEHHONM TEN/IOTbl CropaHus
Ecnu aHeprusa konMyecTBa rasa, nepefaHHoro 3a nHTepsan BpemeHn ot f0 4o L 3aBMcuT OT KonnyecTBa
rasa Q(fy), koTopoe 6bI/10 NepefaHo 3a TOT Xe Nepnos, TOo Tak Ha3blBaeMoe onpeaeneHne cpeHeB3BeLIEHHOM
TennoTbl CropaHnsi NPOBOAAT MO cneaytollen doopmyne ¢ ydetom coopmynbl (5)

£b| S(«con,tm OT)
-+l
» ('])- / 8
10T
T-1
Kaxpoe n3j otaenbHbIX TEMIOT cropaHnsa Hconst T nmeeT BeC B 3aBMCUMMOCTU OT COOTBETCTBYHOLLErO
konuyecTBa Qm. MpakTuyeckoe NpUMMeHeHUe faHHOW hopMy bl NPUBEAEHO B NPUAOXKEHUN F.

10.3 lMepecyeTbl 06bEM-06BbEM U 0O6bEM-Macca

Ecnu gaHHble 0 KayecTBe rasa AO/DKHbl 6bITb NCMO/b30BaHbl /19 NepecyeTa B MyHKTax npuemMa-nepe-
[ayun. TO He06Xo0AMMO, YTOObI 3TU AaHHble ObI/IV CBA3aHbl C ra3oM, NPOXOAALWMM Yepes3 3TU NYHKTbIl, TO eCcTb
M3MepeHbl Ha COOTBETCTBYIOLMX Y31ax onpegenieHns TennoTbl cropaHnsa. Ecnmn TennoTa cropaHns oTHeceHa
K eguHMLe obbema, a KO/IMYECTBO rasa M3MepPEeHO B eAMHULAX MaccCbl, TO TensioTa CropaHus AO/IKHa ObITb
nepesefeHa U3 06bLEMHONM B MaccoByto. O6Lee onucaHve npoueaypbl nepecyeta NpuMBefeHO B MPUIOXe-
Humn C. MpakTnyeckne nNpumepbl nepecHeToB 06beM-06bEM U 06 beM-Macca Ha OCHOBe (hM3NYeCcKnUX CBOICTB
1 Ha OCHOBe cocTaBa npusefeHbl B E.1 n E.2 npunoxeHnsa E COOTBETCTBEHHO.

10.4 OnpepeneHune aHeprum Ha 6a3e 3asiB/IEHHO TeNI0Tbl cropaHus

LNsi pyTVUHHOIO OnpeAeneHunsi 3Heprm B OCHOBHOM B MYHKTE 4. HO TakXe B MyHKTax 5 1 6 (CM. pucyHku 3
1 4). 3a8BNAIOT TeNI0Ty CropaHna B Npeaenax nepvoaa onpeaesieHnsi SHeprm ANsi 30Hbl ra3onoTpeéieHns ¢
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pas3/iMyHbIMU NyHKTamu. Mepes NpyMeHeHWeM npoleaypbl onpefesieHnss aHeprum Heo6xo4MMo onpeaennTb
cpefiHeB3BELLEHHYIO TEMN/I0TYy CropaHusi. Hanpumep, ecsim B KadyecTBe nepuoja ornpefesieHnsi aHeprun Bbl-
6paH OAVH rof, TO TEMIOTY CropaHua A/ KaXAoro Mecsua onpefesiaioT Kak cpefHeapudmMeTuyeckoe unm
cpefHeB3BelleHHOe 3HavyeHre. B Havane Kaxgoro mecsua, 4158 KOTOPOro onpeaesnsoT 3Hepruto, yctaHasau-
BalOT cpefHeB3BeLLUEHHOe rof0BOe cpefiHee 3HaYeHNe Ha OCHOBE [aHHbIX 3a nocnegHue 12 mec, yuntbiBasi
eXeMeCsAYHbIi 0T6Op OonpefesieHHOro KoIMYecTBa NPUPOAHOrO rasa COOTBETCTBYOWMM NoTpebuTesiem (no-
Tpebutenamm).

B cnyuyas 60s1ee Npofo/mKUTe IbHbIX NepuoaoB onpeaesieHns 3Heprun, Mecsl, B KOTOPbLIN NpoBoAWIOCH
onpejeneHe aHePrnn, He y4nTbIBALOT NPU pacyeTe CpefHero 3HavyeHus.

B cnyuae ecnu nepuopg onpefesnieHnsl 3Heprun paseH OAHOMY rofy, 3asiB/IeHHYO TensoTy cropaHus
onpegensieT MecTHas rasopacnpefenMte/ibHas KOMNaHUa. PasHully mMexay 3asB/IeHHOI Tensi0Tol cropaHus
1 hakTyeckuM cpefHerofoBbIM 3HayYeHeM cnefyeT OueHuBaTb exerogHo. Ecnm pasHuua coctasrisieT 60-
nee 1%, BKayecTBe TeN/10Tbl CropaHus criegyeT NpuHUMaTh hakTuyeckoe cpeHerofoBoe 3HayeHme. BaxHo,
4YTO6bI B TEUEHME A/IMTEIbHOTO BPEMEHN He Hab/1l04anoch CYLeCTBEHHOIO CMeLLEeHNS MeXdy 3asBIeHHON 1
haKTUYeCKOW Ten/10Tammn CropaHus.

MpakTuyecknii npumep onpegesieHNs aHeprum Ha 6ase 3asB/IEHHON TernnoTbl CropaHus npueefeH B
npunoxexHuu B.

11 TouyHOCTbL onpefenieHna aHeprum

11.1 TOYHOCTb

11.1.1 To4HOCTb onpefenieHnUsi KO/MYecTBa 3HepPruvM B MPUPOAHOM rase, npolejuwem yepes JaHHbIl
NYHKT, onpejenserca no HeornpeaesieHHOCTAM U CMELLEHUSM.

11.1.2 VicTOYHUKaMn HeorpenesieHHOCTU ABNAIOTCA:

- HeonpefesleHHOCTU N3MepeHuli KoinyecTBa rasa 1 Tens0Tbl CropaHns, yunTbisaemble Npy onpegere-
HUKN 3Hepruw;

- HEMOCTOSAHCTBO M3MepsieMOro napametpa (0CO6eHHYI0 BaXXHOCTb 3TOT UCTOYHUK HeonpeaesieHHoCTel
npuobpeTaeT, KOrAa YNC/IEHHOE 3HaYeHne napameTpa, UCMosib3yemoro A5 onpefesieHNs 3Heprumn, KOCBEHHO
Nnosly4eHO Ha OCHOBE APYINX U3MepPeHHbIX BE/INUUH).

11.1.3 CmMeLleHMEe NPONUCTEKAET U3 CUCTEMATUYECKOTO PACXOXAEHUA MEXAY U3SMEPEHHbIMU 3HAaYEHUAMN
KO/IMyecTBa 1 TEM/I0Tbl CrOPaHns, NCMOMb3yeMbIMY B ONPeAeieHn 3HEPTN Ha ra3ou3MepuTeNIbHONM CTaHLuK,
N UCTUHHBLIMU 3HAYEeHUAMU ITUX NapameTpoB.

Bo3moxHoe cMelleHne onpefeneHHON Be/IMUNHBI SHEPTUN MOXET UMETb HECKOJTbKO NCTOUYHUKOB:

- NOrPeLIHOCTb KasIMBpoBOYHOIO KO3hdULMeEHTa, KOTOpas BIMSET Ha NOCNeAYOLNE U3MEPEHUS,

- UCNOMIb30BaHNe NOCTOSAHHbIX KOAMPULIMEHTOB, HanpuMep, NPy nepecyeTe N3MepeHHbIX 06EMOB rasa
B COOTBETCTBYIOLME 06BbEMbI MPU CTaHAAPTHLIX YCIOBUAX U3MEPEHUS;

- 3HaYeHne TennoTbl CropaHusi, MPUCBOEHHOE rady B MyHKTe, B KOTOPOM U3MEpPSIOT TO/IbKO 06beM rasa,
4YTO MOXET cAeNnaTb ee HernpeAcTaBUTENIbHOW 415 ra3a, NPoXoAsllero yepes aToT NyHKT.

Ob6uwas nHdopmaums No BbIYNCIIEHUIO HeOMNPeaeNeHHOCTN N YCTaHOB/IEHMIO CMeLLeHUs Npu onpeaene-
HUWN KONUYecTBa SHeprun npueedeHa B 11.2 1 11.3. MpadvK, WAAOCTPUPYIOLWMI MPUHLMNNA/IBHYIO pasHuLy
MeX/ly HECKOPPEKTUPOBaHHbLIMU U3MEPEHUSMW, CMELLLEHUSIMU 1 OKOHYaTe IbHbIMU pe3y/ibTaTaMu (Hanpumep,
CKOPPEKTUPOBAHHOW TENIOTOM CropaHusi) C NOMOLLbIO CXeMbl, cooTBeTCcTBYoWel TOCT P 54500.3. npuBeaeH
B NMPpUIoXeHun J.

11.2 BblunucneHne HeonpeneneHHOCTHU

BbiBeEeHHYIO 13 06LEero ypaBHeHUs U3MepeHns aHeprun (ypaBHeHne 10) OTHOCUTESIbHYIO Heomnpege-
NIeHHOCTb n3MmepeHns U(E) BbluMcNaOT No hopmye

©)

rae n(H) — otHocuTenbHas HeonpeaeneHHOCTb U3MePEHUs TENJIOTbl CrOPaHUS;
1n(0) — oTHocuUTeNbHan HeonpeaeneHHOCTb N3MePeHUs KonmyecTsa rasa.
Mpwn BbIYNCIEHNN HEONPEAENTIEHHOCTN ONpeAeNeHns 3HepPrMm Heo6xoANMO NPUHMMAaTbL BO BHUMaHWE He-
onpeaesieHHOCTU. BO3HUKaLWme B pedynbTaTe BANAHUSA (PakTopoB, ykasaHHbIX BTOCT P 54500.3.
O6was HeornpeaeneHHOCTb BbIYUC/IEHHOW 3HEPrun Takxe 3aBWCUT OT cnocoba, KOTOpbIM BbINOS-
HEHO WHTErpuvpoBaHMe MO MPOMEXYTKY BpPEMEHW, B TeYeHWe KOTOPOro MNpPOBOAAT U3MepeHue 3SHepruu.
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Ecnn na rasonamepuTtenbHOM CTaHLMM M3MEPSIOT Kak TeM/1I0Ty CropaHns, Tak 1 06beMm rasa, a 3Hepruo BblYnc-
NAIOT Yepes3 KOpPOTKME MHTepBasibl BPEMEHW C NOCAeAYOWMM CYMMNUPOBaAHNEM 3TUX BbIYMUCNEHHbIX BE/INYWH,
TO WHTErpvpoBaHVMe BHOCWUT He3HauuTesibHbI/i BKIaf B O6LLYyH0 HeonpeAeneHHOCTb. B MpoTMBHOM cnyuae,
Korga o6 mini 06beM rasa, NOCTaB/IEHHbIA BTeYEHUM HECKO/IbKMX MECALEB, YMHOXaAeTCA na CpefHIo TeNNoTy
CropaHus 3a 3ToT Xe nepuog A1 NOMYyYeHUS IHEPTUn 3a yKasaHHbIN nepuog, addekT NHTErpupoBaHnNs BHO-
CUT CyLLeCTBEHHbIW BKMaj B HeonpeaesleHHOCTb, 0COB6eHHO Korga notpeb6sieHne rasa v paktuyeckas Tensaorta
CropaHus U3MEHSII0TCA B TeYeHMe 3TOro nepuoga BpemMeHn. MNpun npMMeHeHnn meToga npucBanBaHuns TensioTbl
cropaHus crnefyeT yuuTbiBaTb BAUSAHWE Ha HEONpeAesIeHHOCTb pasHuLbl BO BPEMEHW NpucBavBaHUs Tensao-
Tbl CropaHus rasa u BPeMeHW ero peasibHOro NOCTYM/IeHUs B MyHKT (CM. 9.2.2). Ha npakTuke BblYMCEHNE
HeonpegeneHHocTeli (cM. UCO 12213-1 (6] n UCO 12213-2 [7] n TOCTP 8.769 ana pacuyeta HeonpeaeneH-
HOCTWU BbIUYNCIEHNA KO3hbdhrLmeHTa cxmmaeMoCcTn) 3aBUCUT OT crocoba BbIYMCNEHUA KONMMYECTBA 3IHEPTUMN,
npoweaLwero yepes NyHKT (CM. pasgen 7).

MpumeuaHune — HeonpeageneHHocTn pacxofa, AasneHuns, Temnepatypbl U KOadhULMeHTa CXxMmMaemMocT Mo-
ryT 6bITb ONpegeneHbl N0 MeTodam, npueedeHHbiM B MCO 12213-1 [6] u NCO 12213-1 [7]u TOCTP8.769. B nepsom npu-
6/IMKEHNN OTHOCUTENbHAsA HeonpeaesIeHHOCTb ANA OTAE/IbHOTO BbIYMC/IEHNA IHEPTUN MOXET paccMaTpuMBaTbCA pPaBHON
OTHOCUTENIbHOI HeonpefeNeHHOCTN IHEPrK, BbIYNCIEHHOI ANnA 6onee ANVHHLIX NEPUOAOB BPEMEHN (faxe B TeueHue
nepvoja B3avMopacyeToB) UHTErpupoBaHNeM HeGO/bLINX KOMMYECTB dHeprun. ITo NpUbANKEHNEe MOXHO NPUMEHATb
TO/IbKO B C/lyyae BbINOSIHEHUS CeAyoLWmnX YCI0BuiA:

- OTHOCUTeNbHas HeonpeAenieHHOCTb U3MEePEHHOro 3HaYeHUs TenaoTbl CropaHnWsa MOCTOSIHHA BO BCEM fuanasoHe
N3MEepPEeHHbIX TeMN/IOT CropaHus:

- OTHOCUTe/lbHas HeonpegefieHHOCTb W3MEPEeHUsi KoanyecTBa NPYPOAHOro rasa MOCTOSHHA BO BCEM AuanasoHe
pacxofioB. Ha npakTuke TakoB NpeAnonoxeHvne AeliCTBUTENbHO MWL B UHTEpBane guanasoHa pacxofoB. Hanpumep,
AN HEKOTOPbIX AnadparMeHHbIX CUCTEM M3MEPEHNs pacxofa HeonpeAesieHHOCTb NoYTU NOCTOSHHA B AMana3oHe pac-
xoga ot 30 % fo 100 % Qmax. B HekoTOpbIX Cy4Yasax foNycTMMO UCNO/b30BaTb MakCMMasibHY0 OTHOCUTENBbHYIO Heonpe-
[eNneHHOoCTb AN AnanasoHa pacxofa rasa, MU3aMepsieMoro pacxofoMepomM.

OHepruto E BbluMcaaoT no doopmynie
E=H O. (10)

roe H — cpefHsAs nnym NnpucBoeHHasa TensioTa CropaHus 3a 3ToT Nepuoa.

HeonpeaeneHHocTb U(E) BbluncnsatoT no gopmyne (9).

HeonpegeneHHOCTb cpefHel N NPUCBOEHHOW TennoThbl CropaHns CkaAbiBaeTcs U3:

- HeonpeaeneHHOCTN U3MEPEHNIA;

- HeonpeaeneHHoCTN, 06YCNOB/IEHHON N3MEHeHMeM TeN10Tbl CropaHns rasa 3a nepuog, ycpeaHeHus,;

- HeonpezesieHHOCTN, 06YCNOB/IEHHON pa3HULEel BO BpeMeHN nprcBanBaHusl TenoTbl CropaHns rasa u
BPEMEHU ero peasibHOro NOCTYMNNEHNS B NMYHKT.

11.3 CwmeweHune

11.3.1 CmeuleHune (CM. npunoxeHue J) No BO3MOXHOCTU C/efyeT BbISBUTb N YCTPaHUTb.

Ecnu Ha nyHKTe M3MepstoT 1 TensIoTy CropaHus n 06bem (Maccy) rasa, CMelleHue onpeaesieHns sHep-
TN MOXeT ObITb BbI3BaHO C/IEAYIOWMMU MOTEHUNA/IBHLIMU (hakTopamMu:

- CUCTeMAaTMYECKUMMN OLIMGKaMn Npu NpPoBeAeHNN NpoLeaypbl KaIMGPOBKM;

- UCMO/Ib30BaHMe NOCTOSHHbIX KO3MMULNEHTOB BMECTO [AaHHbIX, MOJIyYeHHbIX B pea/lbHOM BPEMEHMU,
Hanpumep, Npu nepecyete obbema Npu pabounx ycrioBUsaX B 06 bEM Mpu CTaHAAPTHLIX YC/I0BUAX U3MEPEHUS.

NaeHTUdunKaumio MCTOYHUKOB CMELLLEHMS NOYYaloT CpaBHEHMEM faHHbIX (CM. 9.2.2), Hanpumep, onpe-
JenleHnem cocTaBa W TernsioTbl CropaHns aTTeCToBaHHbIX 3Ta/IOHHbIX ra30BbIX CMeceli A1 KOHTPO/IA CBOWCTB
pabounx 3Ta/TIOHHbIX ra30BbIX CMeceil. B HEKOTOpPbIX Crlyyasax BO3MOXHO CPaBHEHWE BbIXOAHbIX AAHHbIX U3Me-
PUTE/IbHBLIX CUCTEM, BK/IIOYEHHBbIX NOCMefoBaTe/IbHO, HanpuMep, ABYyX CUCTEM U3MePeHUst B O4HOM MyHKTe, pac-
MOJIOKEHHbIX. COOTBETCTBEHHO, BbIWIE U HMXE MO NOTOKY M SKCMNJlyaTUPYyEMbIX pasHbIMU CTOPOHAMU KOHTPaKTa.

B0O3MOXHOCTb BO3HUMKHOBEHUS CMELLLEHNA BO3pacTaeT Npu UCMNoJb30BaHUM NPUNUcaHHbIX TEMIOT cropa-
HUSA, UK B Cly4vae, ec/iM Ha MyHKTe MCMNO/Ib3YHTCA PacxoAoMepbl NPOCTbIX KOHCTPYKLMI C HU3KOW TOYHOCTbIO.

11.3.2 CmelleHMe MOXET ABNATLCA pPe3y/ibTaToM rnepecyeta U3MepeHHOro pacxoAoMepom obbema rasa
B 9KBVBa/IEHTHbIN 06EM NPU CTaHAAPTHbIX YC0BUAX. BO3MOXHOCTb BO3HMKHOBEHWSI CMELLEHUST BbICOKa Npu
MCMO/Ib30BaHNM OTHOCUTE/IbHO MPOCTbIX PACXO40MEPOB Ha NYHKTE 4 ANl KOMMYHa/IbHO-6bITOBbIX NOTpebuTte-
neii B cnyvae:

- ec/n nepecyeT M3MepeHHOro ob6bemMa rasa npu paboyeli Temnepatype B 9KBVBa/IEHTHbIV 06bEM Mpu
CTaHapTHOM TemnepaTtype BKIOYAET NPUCBOEHHYIO, (NKCUPOBaHHYIO BeNMUYUHY A5 paboyeit TemnepaTypbl
pacxofomepa; B Takux c/yvyasx, ec/iv paboyas Temnepartypa Bbllle (HUXe), YemM cTaHfapTHasi, 06beM rasa
npv cTaHgapTHOWM TemnepaTtype 6yAeT 3aBbllEHHbIM (3aHVKEHHbIM);

27



FOCT P 57614—2017

- eC/IM nNepecyeT M3MEPEHHOro o6bema rasa npu paboyem [aBfieHUN B 3KBUMBAIEHTHbIV 06beM npu
CTaHAapTHOM [aB/ieHUN BK/IOYaeT UCMOsb30BaHe (DUKCUPOBAHHOTO CPpefHero 3HavyeHusi, Hanpumep, nosy-
YEHHOro M3 cpefHeli BbICOTbI HaZ, YPOBHEM MOPS A1 KOMMEHCcaunun M3MeHeHnst aTMOCepHOro AaBeHns B
3aB/CMMOCTM OT Hee; cny4dasX, rae BbiCOoTa NMyHKTa Bbllle (HVI)Ke), 4yeM yCTaHOB/IeHHas BbICOTa, 06beM rasa,
BbIYUC/IEHHbIN NPU CTaHAAPTHOM AaB/IeHUU, GYAET 3aBbILEHHbIM (3aHVKEHHbIM).

11.3.3 CMelleHe MOXeT BO3HWKaTb BC/IEACTBUE TOrO, YTO MPUCBOEHHAs TeMioTa CropaHus B MyHKTe
He ABMSeTCA [OCTaTOYHO NpeAcTaBUTEIbHONM A5 ra3a, NPOXOAsLLero Yepes nyHKT, HanpumMep, BCeACTBYE;

- NCMNO/b30BaHWsA YyCPeLHEHHOW N0 BPEMEHW TEMNOTbI CTOPaHNUs B MYHKTE, rAe pacxon MOXeT 3HauuTe b-
HO U3MEHATbLCS, BO3MOXHO, AaXe NafaTb CO BpeMeHeM [0 Hyns;

- NCNOoNb30BaHUA preAHeHHOﬁ MO NOTOKY Tenn0Tbl CropaHua gnsa cetu, B KOTOpOI7'I 60/MbLUNHCTBO NyH-
KTOB CUCTeMaTU4eCKM CHabXarTCsA M3 UCTOYHUKOB, rasbl KOTOPbIX MMEKT TensoTbl CropaHus, OT/IMYHble OT
TennoTbl CropaHusi, ycpegHEHHOM Mo NoToKy;

- MCNO/Mb30BaHVA 3as1B/IEHHON TEeM/10Thbl CropaHusi, KoTopas BC/eACTBMe TpeGoBaHUn HOPMAaTMBHbIX 4OKY-
MEHTOB [0/HKHA ObITb HIDKE, YEM peasibHas TEM/I0Ta CropaHust rasa, NPOXoAsLLEro Yepes /1060 N3 MYHKTOB CeTW.

12 KOHTpOJIb M rapaHTUn KayecTBa

12.1 O6wWwure NOAOXKeEHMUSA

Heo6x04MMO NPOBOAUTL MOHUTOPVHI CUCTEMbI OMNpPeAesieHns aHeprun s o6ecrieyeHnst ee nNpasusb-
HOro (PYHKLMOHNPOBaHWS 1 NOAAEPXKAHMS 38laHHOMO YPOBHSI TOUHOCTY U Le/IOCTHOCTW, HanpuMep, C UCMosb-
30BaHMEM Ay6AMPYOWMX cUcTeM. JaHHbIi MOHUTOPUHT BK/IlOYaeT B Ce6si TeXHUYeCcKoe 06Cy)uBaHue, Mno-
BEPKY Y K&/IMGPOBKY CUCTEMbI, KOTOPble MPOBOASATCS B TEYEHUE CPOKA ee C/TyXObl, U MOXET CONpoBOXAATbCS
TEXHUUYECKMM O6CNYXMBAHUEM MPOrpaMMHOrO O6ecrnedeHns CUCTEMbI, yrnpaBsiowero ee pa6otoil. O6pa-
60TKy ¥ nepegavy AaHHbIX HEO6XOAMMO MPOBOAUTL C UCMO/Ib30BaHEM 6e30MacHbIX Y HAAEXHbLIX Mpoueayp.

ECnn nosnyyeHbl COrnacoBaHHble faHHble A1 CPaBHEHUS, TO UX HEOGXOAMMO MpoaHaIM3NpPoBaTb Ha
npeAMeT BO3MOXHOIO BO3HUKHOBEHWSA CMELLLEHUSI U €ro OLEHKM. Kak NpaBuio, aHasv3 NnpoBoasAT B Clyyae Ha-
SINUNA 0OCTATOUYHOIO KOJIMYECTBA AaHHbIX, HaNprvMep, Nocne O4HOro roaa aKcrnayatayun. MoatoMy, AaHHbIe,
co6paHHble B COOTBETCTBMU C pa3fesiom 9. MCNosb3yrT HEMOCPEACTBEHHO /15 Liefleil B3aMmMopacyeToB.

B nporpaMMy MOHUTOPUHIa CUCTEMbI OMPEAENeHNs SHEPrn, NPUHATYIO Y AaHHOTO No/b3oBaTensi, He-
06X04MMO BK/IOYATb NpoLeaypy KOHTPOSIS KayecTsa.

12.2 TlpoBepKa CMeLleHNsa pe3y/ibTaToB N3MepeHuns

YT06bI M36exaTb NOCTOSAHHbIX YObITKOB A/19 CTOPOH KOHTPakTa, BbI3biBalOLLMX NepekpecTHoe cybcnampo-
BaHve gpyrvx notpebuTeneii, Ha BCcex MyHKTax npuema-nepegayn cnegyet nsberatb cMolleHns. OnpegenexHve
CMelleHNi gonyckaeTcs NpPoBOANTb METOAOM CpaBHeHUs Ha 6a3e CTaTUCTUYECKMX METOAOB, UCMOMb3YHOLWMX
rpacpuyeckme n/mnmn BelUNCAUTENbHbIE UHCTPYMEHTLI, Hanpumep, metogom CUSUM no NCO 7870-4 [11].

Mpu “cnosib3oBaHUN METOA0B Ha 6a3e BbIYNCAUTENIBbHBLIX UHCTPYMEHTOB A1 ONpefesieHNs CMeLLLEHUS He-
06X0AMMO y4ecTb, YTO MPUMEHEHUE 3TUX METOAOB, Kak NpaBu/o, onpaBaaHo TOMbKO A5 MYHKTOB C 6ONbLUNMN
KOMMyecTBamu rasa, rae Npon3BOAMTCA PacLUMpPEHHbIN C60p 1M aHann3 AaHHbIX, BK/IOYaa apxXMBHbIe AaHHbIE.

B o6uem cnyyae AOCTYMHbI Cneaytowme BO3MOXHOCTU A1A CPaBHEHUS JaHHbIX;

NOBEPOYHbIV (KA/IMGPOBOYHbI) 3TaNIOH  <=> MOBEPOYHbIN (KASIMGPOBOYHbIA) 3Tas/IOH;

cpeacTBa noBepky (KanmbpoBKM) <=> CpeacTBO U3MEPEHWNIA;
M3MepeHHble BeNYMHbI <=> BbIUYNC/IEHHbIE BE/IMYMHBI;
CpeACcTBO n3MepeHuii <=> CpeACcTBO M3MepPEeHWIt;

BXOAHOW MyHKT <=> COBOKYMHOCTb BbIXOAHbIX MYHKTOB.

B obuiemM cnydae, BbISIB/IeHWE CMeLLeHUS MOXeT ObiTb HaZeXHO NpoBefeHO Tonbko npu obpaboTke
AaHHbIX 3a AOCTATOYHO NPOAO/IKUTENbHBIN NEpUo BPeEMEHN.

[na KanopyMeTpoB MPOAO/IKUTENBHOCTL YKa3aHHOro Mnepuoga MOXeT COCTaB/ATh ABa MeXMNoBepou-
HbIX (MEXKaMbpoBOUHbIX) NHTEpPBasIa, Hanpumep, oAuH Mecsl. O6bIYHO cpaBHeHWe A1A rasonsMepuTesb-
HbIX CTaHLUMA MMeeT CMbIC/T NNLLbL MOC/e OJHOro roda, NPUHYMas BO BHUMaHWe cryvaiiHoe BANSIHUe norofbl B
TeyeHuve roga. Korga cmelleHuns nam cucteMaTmyeckme norpeHocT naeHTnnLmpoBaHbl, cnegyeT NpuHATb
Mepbl 4151 UX KOIMYECTBEHHOM OLEHKN U yCTpaHeHUs, UCNOoNb3ys NoAxoAsiyve 3aMelatolime BesIMYnHbI Un
nonpasBoYHble KOIPAPULMNEHTbI.
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12.3 NpocnexnBaeMocCcTb

TOYHOCTb M3MEPEHMS MOCTaB/IEHHOW 3HEPTMN MMeeT OrpOMHOe 3HayeHne. CMeLeHNs Uan cucTemaTu-
Yeckue MOrpeLHOCTM NPUHOCAT BbIroAy OAHOW CTOPOHE KOHTpakTa B ylep6 gpyroii. CnyyanHble e OLn6KN
ob6napatoT HeliTpanbHbIM 3EKTOM.

BONbLNHCTBO CPpeACTB U3MeEPEeHUiA NCMOoMb3yeT CpaBHUTE/IbHbIE METOAbl U TOYHOCTb M3MEPEHWU, Kak
npaBw/0, 3aBUCUT OT TOYHOCTU NCMOJIb3yeMbIX MOBOPOYHbIX (Ka/IMGPOBOYHBIX) 3TaNloHOB. OTCloAa BO3HUKaeT
MHTepec K UCMosib3yeMbIM 3Ta/IOHaM U MPOC/IEXMBAEMOCTU.

12.4 NoncTaHOBOYHbIE 3HAYEHUSA

OnpepeneHne 3Heprum NPUPOAHOro rasa Ao/MKHO ObITb MOCTOSAHHO 06ecneyveHo B Nt060e Bpems ee ne-
pefaun yepes MyHKT, faxe ecnu CpefCcTBO N3MEPEHUI MOMTHOCTBIO UM YACTUYHO BbILLIO U3 CTPOS.

Ecnn cpenctBo U3MepeHuii BbIWO U3 CTPOS, HEOGXOAMMO MCMNO/b30BaTb NOACTAHOBOYHbIE 3HAUYEHUS
3Heprum 4o Tex nop. rnoka ero paboTocnocOBHOCTbL He GyAeT BOCCTaHOB/IEHA. OACTaHOBOYHbIE 3HAYEHUSA
MOryT 6bITb NofyYeHbl Ha 6a3e Hanbosiee 4OCTOBEPHbLIX U3 UMEIOLLMXCA BEIMUUH U MOTYT 6bITh onpeaeneHbl
cpencTBaMy M3MEPEHUI, AOMNOMHUTENBHBIM 060pPYA0BaHMEM WU/MAN C MOMOLLbI UCMO/Ib30BaHUSA BbIUYNUCIU-
Te/IbHbIX MOZefei KONMMYECTBEHHOW OLLEHKM.

MoacTaHOBOUHbIE 3HAYEHUSI IHEPTUN U UX NMPOUCXOXAEHUE criefyeT 06bACHUTbL U JOBECTU 0 CBEAEHUS
CTOPOH KOHTpakTa. [JaHHble 3Ha4YeHUs1 TPEGYIOT NOATBEPXKAEHNSA BCEMM CTOPOHAMM KOHTpakTa. MNoacTtaHoBOY-
Hble 3Ha4YeHUS [OMKHbI ObITb JIETKO OT/INYMMbI OT APYIUX BESINHUH.

CTOpOHbI KOHTpaKTa A0/KHbI corslacoBaTth 06LMe npoleaypbl NosyyYeHUst NoACTaHOBOUYHbIX 3HAUYEHWIA
3HEpPrun c AOCTaTOYHbIM 3arnacoM Nno BPeEMEHU A0 Hayasa ee rnepegayn. Takme npoueaypbl MOryT BKIOYATb
cnepywoulee:

- CpeAcTBa MU3MepEeHUIA, YCTaHOB/IEHHbIE BbiLLe U HMKE MO MOTOKY,

- NIMHeliHYI0 perpeccuio.

- UHTEPNONAUNIO OT NMocfefHeln 4OCTOBEPHONM BeNNYMHBLI Nepes BbIXOAOM M3 CTPOS CpeacTBa M3mepe-
HWI 4O NepBOW AOCTOBEPHOW BeNMUMHBI NOC/1e BBEAEHNSA B CTPOW;

- I0YacoBOE, MOCYTOYHOE, EXXEHEAENBHOE, EXXEMECSUYHOE UIN EXErogHOe CPaBHEHWNE C 3KBUBAJIEHTHLIM
npoweawnm nepuoaom;

- CpaBHeHue BbIXoAa WiN KO3(hULMeHTa Nose3HOro AeiNcTBUSA YCTaHOBOK B C/lyyYae NMpOMbILLSIEHHOTO
notpebutens;

- CpaBHeHMe, OCHOBaHHOE Ha npobax;

- CpaBHeHWe napameTpoB MOTOKa B MY/IbTUMOTOKOBbLIX WU3MEPUTESIbHbIX CUCTEeMaxX € MOCTOSIHHbIM -
LpaB/IN4ECKNUM COMPOTUBIEHNEM;

- BbIYUC/IEHME COrIACHO (PU3NYECKMM 3aKOHAM TEYEHUS U T. 4.

MpuMepbl Taknx Npolenyp nNpvBeAeHbl B NpuioxeHun G.
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MpunoxeHne A
(cnpaBoyHoe)

OCHOBHble cpeAcTBa U3MepeHuii 1 MeToAbl ONpeaeneHns aHeprum

A.l MeToaukn namepeHus o6bema rasa v MeTogUKM, KOTOPbIe MCMOJb3YIOT B MyHKTaX npuema-nepefaqn pasHbix
CTpaH AN onpejeneHusl aHepruu, npueegeHsl B Tabnuuyax A.1—A.5.

Ta6nuya Al — MyHKTb NpuemMa-nepesaun 1 METOANKU U3MEPEHN 06bemMa B Pa3/IMyHbIX CTpaHax

TyHKT, Ha KOTOPOM MPUMEHSIKOTCS! CrIELIOLLME METOAMKW HaMepeHUn obbema

Cr ayénm
paHa
Avadppar- pOTOpHOro BYXpe- Typ6uH- apoc- YNbTPasBy- ras poeave
MeHHas Tvna nast Hasi cefnbHast KoBast Apy! n3mepeHust
obbema
bBenbrusa — 3.5.6 — 1.2.35.6 — — — —
Kutaii 4.6 4.5.6 3.5.6 2.35.6 1,2,35.6 1.2.35 —_ —
FepmaHus 4.6 3.45.6 2.3 1.2.3.5.6 12 2 — 1.2.35
®paHuua 4.6 35.6 — 1.2,3,5.6 1.2 — — 1.2
Benunkobpwu- 4.6 5 — 15 1 45.6 — 15
TaHua
Utanus 4.6 3.5 — 3.5 1.3.5 — — 1.3.5
Fonnanguns 4.6 3.5.6 — 1.2.3.5.6 1 12 —_ 1.2.35
ABCTpUA — — — 1.2 1.2 — — 12
Poccus 1.35.6 — — 135 1.2.3.5 — — 3.4
BeHrpusi 45,6 3.5.6 — 3.5.6 135 — — 13
CLIA 4,5.6 1,2.3.4,5.6 35 1.2.35.6 1.2.35 2.35 5a 1.235

a— conso BeHTypu v onpegenieHne mMacchl rasa;

1 — NyHKT npuemMa-nepegaun ot razofo6bIBaloLeil KoMnaHum (KOMNaHuu-onepaTopa XxpaHuamuia rasa) K rasotpaH-
CMOPTHOM KOMNaHuu;

2 — NyHKT npuemMa-nepegaqn oT ra3oTpaHCMOPTHOR KOMMNAHNKM K PErMoHasIbHOI ra3opacnpeaenimTe/ibHOi KoMnaHum;

3 — MyHKT npuema-nepefayv oT pPervoHasnbHON rasopacnpefeniuTesnisHoi KoMNaHum K MECTHO rasopacnpegeni-
TE/IbHON KOMNaHuK;

4 — NyHKT NpuemMa-nepesaun ot MECTHOI rasopacnpesenutesibHoii KOMNaHUM K KOMMYHasIbHO-6bITOBOMY NoTpe6u-
Teno;

5 — NyHKT npvema-nepegayn oT MECTHO rasopacnpegenuTenbHON KOMNaHUM K NPOMbILLIEHHOMY NOTpeGuTento;

6 — NyHKT NpremMa-nepegaqv oT MECTHOI razopacnpeAesiMTesibHON KOMNaHUM K KOMMEpPYECKOMy NoTPeGUTesio.
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Tab6nuya A.2 — lyHKTbl NpuemMa-nepegaym u NPOBOAMMbIE HA HUX MEPOMPUATUSA AN Pa3IMYHbIX CTpaH

CTtpaHa

Benbrus

KuTali

Fepma-
HSA

®paHyma

Benuko-
6puta-
HUs

Wtanusa
Fonnau-
avs
Poccus

BeHrpua

CLLA

a — 3HauyeHue BblYNC/IEHHOW NIOTHOCTY;

HamepeHue

N

1.23.
4.5.6

1.2.3.
4.5.6

1.2.3.
4.5.6

1.2.3.
4.5.6

1.45.6

1.3.4.
5.6

1.2.3.
4.5.6

1.2.3,
4.5.6

1.3.4.
5.6

1.2.3.
4.5.6

3.

w a

2.3

MyHKT. HA KOTOPOM MPOBANATCA CNeAyll e MEPONPUATUS

XpaHeHue
[laHHbIX

5
§

1.2

1.2.
5.6

1.2.
3.4.
5.6

1,2.
3.5.6

O X ¢ &

1.2,3,
5.6

N3mepeHne nnoT-

HOCTU npu

K

21 |
i f 3 }

n

1.2.5

(1.2)»

(1.2.5f
>

1
(1.2.5)»

(1.2.
3.5)a

(1.3.5)"

1706
(1 o
6)a

1.2.5.
(12)»

2 (1,2)a

3.5
(1.3.5)»

1.2 (1.2,
3.5)»

1.2.3.4,
5.6 <1.2.
3.5)°

(1.3.5)»

1.2.3.5.6
(1.2.3.
5.6)»

fs
3
11
&

3b

1.2.3.
5.6

1.2.4.
5.6

1.2.3.
4.5.6

1.2.3.
5.6

9
?
b

1.2.3.

4.5.6

1.2.3.

4.5.6

1.2.3.

5.6

— o0

oo

N woa AT
> th

NS — OO

2 _ 2 _
1.2.5 1 1 —
1.2 — 1 —
1.2.5 1 1 -
1.3.5 — 1 —

1.2.35 5.6 1 —
— — 1.2.3.4. —

5.6
3.5 — 1 —
1.2.3.5 1.2. 1.2.3. 1.2.3.5
3.5 5.6

1 — MyHKT NpuemMa-nepegayv oT ra3ofo6biBatoLLeli KOMnaHuy (KOMMNaHuu-onepaTopa XpaHuauLLa rasa) K ra3otTpaH-

CMOPTHOW KOoMNaHwuu;

2 — NyHKT npuema-nepegayv oT ra3oTPaHCNOPTHON KOMNAaHWM K permoHanbHol rasopacnpesenMTenbHoi KomnaHuu;
3 — NYHKT npuvemMa-nepegayn oT PervoHasibHON rasopacnpefenuTeNibHoin KOMNaHUM K MEecTHOW rasopacnpegenu-

TeNbHO KoMnaHwu;

4 — NyHKT NpMema-nepegayv oT MeCTHOI razopacnpesenMTeNbHOiN KOMNaHuM K KOMMYHanbHO-6bITOBOMY NOTPEGU-

Teno;

5 — NyHKT NpMema-nepegauv oT MecTHOI rasopacnpesenutensHoli KOMNaHuy K NPOMbILLIEHHOMY MOTPEGUTENHOD;
6 — NyHKT npuema-nepejayv oT MecTHO rasopacnpegenuTesibHol KOMNaHUu K KOMMepYeckoMy noTpe6uTento.
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Tabnuya A3 — MyHKTbl NpueMa-nepegayn v NPOBOANMbIE HA HUX MEPONPUATUS AN1A Pa3INYHbIX CTPaH

MyHKT, Ha KOTOPOM NMPOBOAATCH CNeAyloUne MEPONPUATUSA

MnotHOCTb Npun TennoTa cropaHus, N3MepeHHasa C MOMOLLbIO PesepeHoe
M3mepeHne KonupoBaHue
Crpana o6bema u rasoBoi . . pe3ynbTaTtos
BNaXHOIA cyxoii
pabouux cTaHAapTHbIX Temnepa- Xpoma- canonu Kaio " roil nsmepeHuu
YyCNoBUAX yCnoBuax Typbl Torpa- P P Apy TennoTel
duu MeTpum bleTpun cropanus
Benbrus — (2,3.5,6)" 2.3.5.6 (2,3.5.6)c — — — 2
Kutaii (3.5)" (3.5)" 3.5 <3.5)4 — — — —
F'epmaHusa (1.2,5)b (1.2,5)b;(1,2)" 1.2,3,6,6 (1.2.5F; 1.2.5 — — 1,2
24
dpaHuusa (1,2)" (2.5)b; (1.2)" 1,2,3,5,6 (1.2)° 1 — — 1.2
Benu ko- 1%(1,2,5)" 1" 1.2,5.6 (1.2.5)= _ — — 1.2.5
6puTtaHuns
Ntanunsa 1" (3.5)b; 1.3.5 (1.5)= — — — —
(1.3.5) " (1.3.5)4
FonnaHgus (1.4* (1,2.5/*: 1.2.3.5.6 (1,2.5)=: 1 — — 1.2.5
(1.2,5)" (1.2.3.5)" 1d
Poccus (1.2.3.5)" (1.2,3.5)" b 1,2,3.5.6 1.2 — 5 1.2.35 1.2
BeHrpus (1.3,5)a (1.3.5)" 1.3.5.6 (1.5f — — — —
CLIA (1.2.3. (1.2,3.5.6)»s  1,2.3.4.5.6 (1.2. 1.2,35 1.2.35 — 1.2.35
5,6)»-b 3.5)ed

a — BbIUMC/IEHHAA Be/INYNHA;

b — n3mepeHHas BennynHa,

C — OH/aliH n3MepeHme;

d — odhnaiiH namepeHue;

1 — NyHKT Npuema-nepegayun oT ra3ofo6biBatoLLeli KoMnaHum (KoMnaHun-onepaTopa XxpaHuauiya rasa) k ra3oTpaH-
CMOPTHOI KOMNaHuu;

2 — NYHKT npuemMa-nepegayn oT ra30TPaHCNOPTHON KOMMaHUN K perMoHasnbHOl razopacnpeenmTesibHol KoMNaHuu;

3 — MYHKT npuemMa-nepegayn oT pervoHanbHoli rasopacnpefennTenbHoOl KOMNaHuM K MecTHOI rasopacnpegenu-
TeNbHOI KOMNaHuu;

4 — NyHKT Nprema-nepegayn ot MeCTHOI razopacnpefenuntesibHol KOMNaHNM K KOMMYHalbHO-6bITOBOMY NOTpe6u-
Tenw;

5 — MyHKT Nnpuema-nepefayn oT MecTHOl rasopacnpefennTesnibHol KOMNaHnM K NPOMbILWIEHHOMY NOTpe6uTenio;

6 — NyHKT npuema-nepegayn oT MECTHOI rasopacnpegesimTesibHON KOMNaHUun K KOMMep4YeCcKkoMy noTpebuTento.

Tab6nuuya A4 — lMyHKTbl Npuema-nepesayn n NPOBOAMMbIE HA HUX MEPONPUATUSA ANA pa3IMYHbIX CTpaH

TMyHKT, Ha KOTOPOM NPOBOASTCA CrieAytoLLVe MEPONPUSTUS

Koppekuusi Bblumc-

CrpaHa Koadhnupen Mepecuer XpareHue leHepauyis NEHHbIX BENMUNH Mpsimoe
OKAMAEMOCTH oBbeMa [aHHbIX NOACTaHOBOY- pacxofa c /loMo 13MepeHme
HbIX BE/IMYWH LUbIO MONPABOYHOrO 3Heprm
KoadhdhmumeHTa

Benbrus lbe 1° 1<le 159 o _
Kuraii 1.5» 1.5e 1d — — —
repmaHus 1b 1 1d 1-9 1 -
dpaHLus 1b i 1d ifg - -
Benuko- 1b; 5¢ 1,5% (4.5.6f jde 19 1 —
6puTaHns
Wtanus 1» 1d 1d ifg — —
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OkoHuyaHne Tabnuubl A.4

MyHKT, Ha KOTOPOM MPOBOAATCA CNefylolW e MeponpuaTus

Koppekuus Bblumnc-

CtpaHa Koot duiunenT Nepecuer Xpanenue FeHepayus NEeHHbIX BENNYUH Mpsmoe
nopjcT3Hoaoy pacxoja ¢ 10MO nsmepeHune
CKXMMaemMocTu o6bema fAaHHbIX
HbIX BEMNYUH WbIO MOMNPaBOYHOIO aHeprum
KoathhuumeHta
ronnaHaysi (1.3,4.6)% (1.2.3.4. (1.2.5.6): 2d 19 5.6 —
(2.4.6)“ 5.6)d: 2e
Poccusa (1.2.3.4)a (1,2.3.5)** (1.2.3.5)* (1.2.3.5/-9 — 15
BeHrpus (1.3.5); (1,3.5)** (1.3.5)de (1.3.5/-9 — _
(145) b
CLUA (1.2.3,5,6)* (1,2.3.5.6)ae (1.2.3.5.6)*0 (1.2.3.5.6)' 1.2.35 1.2.35
(1,2.35)9

a — nepecyeT o6bema metogom ACA 8 (cm (12]):

b — nepecuyeT o6bema meTogom S-GERG88 (cm. [13]):

C — CpeAcTBO U3MEPEHWI KOAhhULMEHTA CKUMAEMOCTH;

d — BHYTPU cTaHumK;

e — CHapyxXu CTaHuuu;

1— oHnaiin;

g — odpnaiin;

1 — nyHKT Nnpuema-nepejauu ot razofobbiBatoLleli koMnaHuy (komnaHun-oneparopa XpaHuauua rasa) K ra3oTpaH-
CMOPTHOW KOMNaHuu;

2 — NyHKT NpuemMa-nepeaayv oT ra30TPaHCNOPTHO KOMNaHUN K permoHasnbHoi rasopacnpefennuTenbHoin kKoMmnaHuy;

3 — MYHKT npuemMa-nepegayn oT pervoHanbHoli rasopacnpefenuTesnibHON KOMNaHuM K MeCTHOW rasopacnpegenu-
TeNbHOI KoMnaHuu;

4 — NyHKT NnpuemMa-nepeaayn oT MecTHoOI razopacnpegenmTenbHol KOMNaHuM K KOMMYHaIbHO-6bITOBOMY NOTPe6U-
Tento;

5 — NyHKT Nnpuema-nepefaun oT MeCTHOI razopacnpefenutenibHoli KOMNaHWU K NPOMbILLAIEHHOMY NoTpebuTento;

6 — NyHKT Nnpuema-nepejauyn oT MECTHOIA raszopacnpefennTesnibHoli KOMNaHUM K KOMMePUYECKOMY MoTpebuTenio.

Ta6nunya A5 — MNyHKTbl Npuema-nepegayn v NpoBOAUMbIE HA HUX MEPONPUATUSA AN Pa3/INUYHbIX CTpaH

MyHKT, Ha KOTOPOM NMPOBOAATCA CNEAYOLULMEe MEPONPUATUS

SHepreTuyeckne MUHUManbHble Nepuozbl onpeseneHns aHep-
c Onpepgenexune Onpepaenexune 3Ha4yeHus, Bblumuc- rMN ANS TA30NOTPe6EHNA
Tpana 3Heprum Ha 6ase 3Heprun Ha Gase NeHHble MeTo0M
M3MepeHHbIX BbIUYNCEHHbIX BOCNpou3BEefeHUs
Ha MecTe Benu- 3HauYeHuii Tenno- COCTOAHUA UK w3 . .
Kax bl it Kaxpable Kaxablit
UnH Tbl CropaHus mMaTemaTn4eckunx Apyrue
" yac CyTKN mecs
mogenei
Benbrusa 2.3.5.6 4 4 2.3.5.6 3.5.6 5 (4.6f
Kutaii 3.5 — — 5 — — 4e,5a
FepmaHus 1.2.3.5 2.3.4.5.6 3.5 1.2.3,5.6 1.2.3 3.4.5.6 (4.6f
dpaHumna 1.2.3.5 3.4.5.6 3.5 1.2.5 1.2.3.5 3.4.6 4a
Benunko- 1.2,5.6 1.4.5.6 — — 1.45 5.6 40
6putaHua
Wtannsa 1.3.5 3.4.5,6 — — 14,5 3.4.5.6 —
Fonnaw- 1.2.3.5 4.5.6 — 1.2.3.5 — 6 (4.6)c
Avs
Poccus 1.2.3.4.5.6 — 1.2.3,4.5.6 — — 1.2.3.4.5.6 —
BeHrpus 1.3.5 3.4.5.6 — — 1 3.45.6 4e.5a
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OkoHuaHue Tabnuubl A.5

MYHKT, HA KOTOPOM MPOBOAATCA CNeAylol e MEPONPUATUS

SuepreTuueckme MUHUManbHbIE NepPUoAbl ONpejeNieHns aHep-
Croana Onpepenexne Onpepaenexue 3HauYeHns, Bblunc- MU ANA rasonoTpe6aenvs
p aHepruu Ha 6ase 3Heprun na 6ase NeHHble MeTo/0M
M3MepeHHbIX BbIUNCNIEHHbIX BOCN pon3BeeHuns
Ha mMecTe Benn 3Ha4yeHuit Tenno- COCTOSIHUS UMK 13 o o
Kaxabl i Kaxpgble Kax bl
UnH Thl CropaHus MaTemaTuyecknx Opyrue
o uac CyTKU mecsy,
mogenei
CLA 1.2.3.5 1.2.3.5 4.5.6 1.2.3 1.2.3.5 4.6 —

a — exXxeHefenbHo;

b — exekBapTasibHO;

C — eXeroaHo;

1 — nNyHKT npuema-nepegayun oT ra3ofo6bIBaloLLE KOMNaHuy (KOMNaHum-onepaTopa XxpaHuavia rasa) K ra3oTpaH-

CﬂOpTHOVI KOMNaHunu,

2 — NyHKT Nnpuema-nepegayv oT ra3oTPaHCNOPTHOWM KOMNAHWUM K PETMOHANbHOI ra3opacnpeienuTensHoi KOMnaHuy;
3 — NyHKT npuema-nepeayn oT pernoHanbHoOW rasopacnpefenuTensHoOl KOMNaHUM K MecTHoOl rasopacnpegenu-

TeNbHOW KoMNaHuu;

4 — NyHKT NnpuemMa-nepegayv oT MeCcTHOI razopacnpesenuTenbHON KOMNaHUM K KOMMYHaIbHO-6bITOBOMY NOTpe6y-

Tenw;

34

5 — MyHKT NpuemMa-nepejauv oT MeCcTHOI rasopacnpejenuTenbHoi KoMNaHun K NPOMbILLIeHHOMY NoTpe6uTento;
6 — MyHKT NpremMa-nepesaym oT MecTHOM rasopacnpefesiMTesibHOM KOMMNaHn K KOMMEpPUYEeCKOMY NoTPe6UTES.
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Mpunoxexne B
(cnpaBo4HOE)

Pa3finyHble BO3MOXHble MOAE/NIN U3MEHEHUA TEM/IOTbl CropaHus

Ha pucyHkax B.1—B.3 1306paxeHbl pa3finyHbie NpUMepbl BO3MOXHbIX MOAeseli U3MEeHEHUs1 TeNI0Tbl CropaHus B
TeueHue nepuoga onpesesieHuns sHeprum.

Mo ocn X — mecaybl (1 — AHBapb. 12 — aekabpb) nnu axuu (¢ 1-ro no 31-e kaxaoro mecsya);
no ocu Y, -- tennoTta cropaHus Hs, MxIm3: na ocn ¥2 — o6beMHblli pacxog qf m3IcyT unm m3|'mec

PucyHok B.1 — OnpegeneHue aHeprum ¢ Neprogom B OMH rO4 WAN OLUH MECSL, C NOCTOSIHHOM TensoToi cropaHns

Ha pucyHke B.1 TennoTa cropaHus B TeYeHne nepuoja onpefeneHns sHeprum, HanpuMep. 1 mecaua, npakTmyecku
noctosHHa. MoaTomMy onpaBAaHO BblUMC/IEHME CPefHel TennoTbl CropaHns 3a NoMHbIA Mecal (cm. pasgen 10. ocoboe
BHUMaHWe Heo6X0A4MMO yAenuTb MHpopmauumn, npueeseHHoli B 10.4). Mpw onpefeneHny aHeprum cnegyeT yyecTb, 4To
pacxog rasa c 1Ho no 10-e yncno meHble, Yem 3a nepuof ¢ 10-ro no 31-e yuco. MoaTomMy KONMYECTBO 3Heprun £, Bbl-
yncnAwT 4NA nepuoga BpemeHu f, n KonmyecTBo aHeprun £2 A4ns neproga BpeMeHu /2.

Ecnu Wwkana BpeMeHW pacTsHyTa Ha rof. onpasBAaHO BblUMC/IEHNE CPEAHEr040BOIN TEN0Thl CropaHusi no gopme

KPUBOIA TennoTbl cropaHus. s 3Toro roga KoNn4ecTso aHeprun. £1 BLIYUCAAIOT C SSHBapSA No anpenb, a ¢ Mas no ge-
Kabpb — KOMYECTBO aHeprun £2.

Mo ocn X — mecsaubl {1 — AHBapb. 12 — aekabpb) nam Auu (c 1-ro no 31~e kaxgoro mecsua);
noocu Y, Tennota cropaHua Hs, MIxIM3; no ocn ¥2 — o6beMHblil pacxog qt. MmIcyT unu m3|'mec

PucyHok B.2 — OnpepaeneHne aHeprum ¢ Nepuogom B OAUH FOf WU OAWH Mecsil, C ABYMSI pasHbIMU TENOTaMN CropaHus
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Ha pucyHke B.2 Tennorta cropaHusa nouyty NocTosHHa 3a nepuof Ao 15-ro yuucna, nocse 4Yero oHa 3HaYUTENIbHO
yMeHbllaeTcs. [1na onpeAeneHns aHeprun HyxHo nnbo pasbuTtb mecsl Ha gBa nepuoga — ¢ 1-ro no 15-e n ¢ 16-ro no
31-e uncno, NM60O xe ncnonb3osaTb ycpeaHeHne (cMm. pasgen 9 u npunoxeHune F). ns 60/blUMX KONNYECTB rasa no aKo-
HOMMWYeCcKMM coobpaxeHnsM cnefyeT NPOBOAUTL pa3fesieHne Ha ABa nepuoja.

B aTOM cnyuae, ANs Leneil onpefeneHns aHeprum KonudecTsa aHeprum, £1, £2 n E3 4nsi COOTBETCTBYOLUX Nepu-
ofos f,, L, n BHeobxoAnmo onpeaensiTe pasfesbHo 415 KOMMeHcalun pasimyHbiX KoNnyecTs rasa ¢ 1-ro no 10-ii geHb 1
W3MEHEHUA TennoTbl cropaHns 15-ro uncna.

Ecnv wkana BpemeHu pacTaHyTa Ha rofj, XxapakTep U3MeHeHUs TenIoTbl CropaHna onpasAbiBaeT pasfeseHve roga
Ha nepuoabl onpegenexHns tv t2 n tj. Tak konmyecTBo aHepruv E1BbIYMCNAIOT ¢ SHBApS no anpens, E2 — ans nepuoga ¢
Mas no uHbL ME 3— Ans nepuofga c nionsa no gekabpsb.

Mo ocn X — mecsAubl (1 —AHBapb. 12 — aekabpb} unu gHu (c 1 ro no 31-e kaxpaoro mecaya),
no ocu ¥, — tennota cropaHua H5, M1x/m3) no ocn Y2 —oGbeMHblIi pacxoa g mM3/cyT nnum m3'mec

PI/ICyHOK B.3 — 3Heprvm 3a nepuogbl onpeaesieHna rog nam mecaly, ¢ HECKOJIbKUMU pasHbIMU TensioTaMy CropaHusa

Ha pucyHke B.3 TennoTa cropaHns N3MeHsIeTCA HECKO/IbKO pas3 3a Nepuoj onpegeneHust 3Heprun: Takum o6pasom,
nn6o fenaTt Mecsl Ha ABa nepuoja, NMbo BbIYUCNAIOT CPeAHI0 TENNOTY cropaHus (CM. pasgen 9 n npunoxexHve F). Ans
60/1bLINX KOSTMYECTB ra3a no 3KOHOMUYECKUM COObpaeHnsAM Heo6Xx0ANMO pasfaennTb TeNNOTY CTOPaHUA Ha WeCTb UHAN-
BMAyasbHbIX TENNOT cropaHus ot HSL o Hgg.

B atom cnyyae konmuecTtBa aHepruu ot E, fo Eg. cBA3aHHbIE C nepnogamn oT 40 8. COOTBETCTBEHHO, BbIYUCMAIOT
OTAENIbHO C UCNo/b30BaHNeM pasnyHbix konnyects O,, 021 0 31 pas3nnYHbIX TENAOT CropaHusa A8 Kaxaoro nepuoga
BpemMeHun. ObLLee KoMYecTBO IHEPTM NOJyyaloT CyMMUpoBaHMeM BenunduH oT £, go £ano cdopmyne (5).

Ecnv wkana BpemMeHn pacTsiHyTa Ha rof,. xapakTep U3MeHeHUs TenaoTbl CropaHna onpasAbliBaeT pasfeseHve roga
Ha pas3ninyHble Nepuoabl onpeaesieHns aHeprum ¢ Tennotamu cropaima Hst, HS2, HS3u T. 4. n onpefenexHve Ans Kaxnoro
nepuoja cpefHelt TENNOTbI CropaHua ANs Leneii onpeaeneHns aHeprum.
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Mpunoxexne C
(cnpaBo4HOE)

MepecyeTbl 06bEeM-06bEM N 06beM-Macca

Tak Kak cTaHAapTbl, ycTaHaBNnBawLme TpeboBaHus k onpegeneHunio pacxoga rasa (TOCT 8.586.1. TOCT P 8.740),
06bI4YHO NPMBOAAT pacxoj B e4UHNLAX MacCbl B CeKyHAY UM egnHMLax o6bema (npu paboumx ycnoBusx) e cekyHay, To B
nocnefHem ciyyae Heob6xoaum nepecyeT o6bema B 06beM Npu CTaHAAPTHbLIX YCI0BUAX.

B ctanpgapTe EH 1776:1998 [2J (npunoxeHue C), HauMHaa C ypaBHEHWUSA Hepas3pbiBHOCTU MO Macce, NpuBefeHbl
ypaBHeHNs AnA nepecyeta o6bema v onpefeneHns mMaccbl Ha OCHOBE 06bema W NIOTHOCTW Npu pabounx YC/roBUAX.
OHM NprBeAeHbl C UCNONb30BaHMEM CUMBOJIOB, cornacyLwumxca ¢ aupektnsamm MCO. nogo6Ho dopmynam (C.1) n (C.2)
ANnsA pacyeTa npeobpa3oBaHHOro o6bema Y,npu cTaHAapTHbIX YCI0BUAX, M3. U ypaBHeHuns (C.3) ANA BbIUMC/IEHNS MaccChl
M. K.

[na BbluMCNEHWI fonyckaeTca MCNO/b30BaTh cregyolme @opMyrbl

v < N (C.1)
V,=V*-, (C-2)
Pr
(C.3)
TZR
roep  — pasneduve npu pabounx ycnosusx. Ma (6ap);
pr — AaB/ieHne Npu cTaHAapTHLIX YCoBUAX n3amepenus. Ma (6ap);
T — paboyas Temnepartypa. K;
Tr — TemnepaTypa npu CTaHAapTHbIX YC0BUAX U3MepeHus. K;
V  — 06bem npu paboumx ycnosusx, mM3;
Z  — KO3(PULMEHT CUMAEMOCTN NPY paboynx yCnoBusx;

— KOBCbeVILU/IeHT CXXMNMaeMoCTN Npu CTaH4aPTHbLIX YC/TOBUAX U3MEPEHNA;
MO/iIspHasa macca, Kr/MONb:

4, —

R — yHuBepcanbHasa rasoBas nocTtosHHasa, paBHas 8,314510 k[x/(kmonb-K);
P — NAOTHOCTbL NPU pabounx ycnosusx, Kr/im3;

Pr — MJIOTHOCTb NPY CTAHAAPTHBIX YC/IOBUAX U3MEPEHUs!, KI/M3.

MpumeyvyaHne — NHdpopmauus no kKoahduLMeHTy cXxumMmaemMmocTu npueeseHa B 5.4.4.
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MpunoxexHne D
(cnpaBoyHoe)

CyMMUpOBaHVe 3HePrun HapacTalowmm NTorom

B COOTBETCTBUM C HACTOSALMM METOAOM, U3MEPEHUs TEMoThbl CTOPaHUsi MPOBOAAT Yepe3 KOPOTKUE UHTEepBasibl
BpPeMeH C NocneayowmM UX yMHOXXeHeM Ha KOMIMYeCcTBO 3aperncTprupoBaHHOTO PacXofOMepoM rasa B TEYeHUe UHTep-
Basia Mexay noc/fiefjoBaTe/IbHbIMU U3MEPEHUSMU 415 TOTyHEHUs KONIMYECTBA SHEPTUN 4151 LaHHOTO UHTepPBasa BPEMEHMU.
O6bIUHO UHTEPBASIbI BPEMEHU BbIGUPAIOTCS NEPUOLNUYHOCTLIO B HECKOMIbKO MUHYT: HEO6XOAMMO, YTO6bI TenaoTa CropaHus
rasa ocrtaBasiacb NMOCTOSIHHOl C JOCTATOYHOW TOYHOCTLIO B TEYEHNE BbIGPAHHOIO BPEMEHHOTO MHTEpBasa.

BO MHOMMX Cny4asx, UHTEpPBa/ BPEMEHU paBeH BPeMEeHW LuKIa aHanusa KOMMNOHEeHTHOro cocTaBa rasoBbiM Xpo-
maTorpacdioM. UCMO/b3yEMbIM A1 ONPEeAesIeHUst TEN/IOTbl CropaHusl. 3aTeM OTAE/IbHbIe KOMIMYEeCTBA IHEPrUM ANt BCEX
MHTEPBA/IOB BPEMEHW 3a pacyeTHbI Nepuos cknagsiBaloTcs AN NoydeHus obLiei aHeprum. MeTos nponnniocTpupoBaH
Ha pucyHke D.1.

PucyHok D.1 — lMocneposartesibHOe onpeaesnieHne aHeprum

Mpv BpeMeHU i KOIMYecTBO rasa, 3aperncTpPMpPOBaHHOIO PacxoAoMepoM, paBHoO <3_;/ TennoTa cropaHus rasa pas-
Ha Hr, . MNpy BpemeHn /' + 1 KONMYECTBO rasa, 3aperncTpMpoBaHHOIO pacxogomMepom, paBHo O,-, 1 1 TensoTa cropaHus
rasa pasHa H} _"v

B aTom cnyvyae KONMuecTBO aHeprun Ans niTepsana oT t =/ go f=i+ 1 Bbluncna0T No copmyne

«;gor«r* 1= (Qf-=/-r1“ ~1- (D-1)
Torpa, Ans No6Oro MHTEpBana OT BPEMEHW / 0 BpeMEHN 06LLee KOTMYECTBO 3HEPTUU. E NOMy4alT CIOXEHNEM
BCEX ANCKPETHbIX NOPLMI 3aHepruu no popmyne

N = (fteTpeiwis 1+ft *Jgof *ie2+— +ft  mlgo (D.2)
Ha npakTuke AaHHbIi MeTOf NPUMEHSAIOT, UCNOMb3ysa CyMMupylolee YCTPOWCTBO A 3anucy KoJMyecTsa rasa,
3aperncTpMpoBaHHOro Pacxo4oMepoM; pesy/bTaTbl M3MEPEeHW A TenN0Tbl CropaHna Takke HanpasaAaloT B Cymmupyollee
YCTPOWCTBO.
3TOT MeTo/ NPUMEHSIOT Ha NYHKTax, B KOTOPbIX NPOBOAAT N3MEPEHUA, KaK Konn4yecTsa, Tak U kayectsa rasa. Oj-
Hako. C NCMOMIb30BAHNEM HOBEWLLNX NH(OPMAaLMOHHBIX CUCTEM, paboTaloLWmX B peXMe peanbHOro BpeMeHM, B JaHHOM
MeToje Takke BO3MOXHO MCMNO/b30BaHNE NPUCBOEHHbIX (PUKCUPOBAHHbLIX 3HAYEHWIA TeNNO0TbI CropaHus.
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MpunoxeHune E
(cnpaBoy4HOE)

MpakTuyeckne npumepbl NnepecyeTa o6bemMa U BbIYUC/IEHUSA IHEPTUN

E.1 Beluncnenusa cornacHo FOCT P 8.769

E.1.1 O6wue ypaBHeHuUs
3HaueHne ob6bema Vr M3. Npu CTaHAAPTHbIX YC/IOBMAX U3MEPEHUs U3 3Ha4YeHns obbema npu paboumx ycrnoBusax
BbIYUCAAT No hopmyne

(E.1)

rae V— obbem npu pabounx ycnosumsax, m3:
Z — KO3(h(PULMEHT NepecyeTa, BbIYNC/IEHHBIN NO hopmyne

T, Patb +Pg  PH.O 2%
’ (E.2)
T Pr z
rae T — Temnepatypa npv CTaHAAPTHBIX YCOBUAX U3mMepenus. K;
T — pabouasa Temneparypa. K;
PaTtb — cpegHee aTmocepHoe gasneHue. kMa (6ap);
P — pabouee faBneHune no nokasaHusM MaHomeTpa. KlMa (6ap);
pH"O — napumnanbHoe AaBfieHne Napos BOAbl B NPMPOAHOM rase, kla (6ap);
pr— faBfieHvie nNpy CTaHAAPTHbIX YCNOBUAX U3MepeHus. kla;
Z — K03(hhULMEHT CXKMMAEMOCTN NPK paboynx yCroBusX;
Z, — KO3 (ULMEHT CXKMMAEMOCTN NPU CTaHAAPTHbLIX YCOBUAX U3MEPEHUS.
OTHoLleHne Z/Z BbluNCAAT 13 HS. p, 1 KOHLEHTpauuii gnokcuaa yrnepoga, asota u Bogopoga, Hanpumep, ¢ uc-
nonb3osannem FOC7 P 8.769 (S-GERG88; cm. [13]).
E.1.2 Mpumep BblUNCNEHNSA
BbluncneHnne npeobpasoBaHHOro o6bema Vr npuBogMTCA B KAYeCTBE NpYMepa C UCMNO/Ib30BaHNEM CleAyloLnX na-
pameTpoB. yka3aHHbix B TOCTP 8.769 (S-GERG 88 [13]):
- cpefHee aTMocepHoe AaBneHne patb. pasHoe 99,66 kMa (0.9966 6ap):
- paboyee naBneHve Pa. paBHoe 700 kMa (7.0 6ap);
- paboyas Temnepatypa T. paBHasa 288,15 K (25 °C)
- Tennota cropaHna HSr npuBeAeHHas k CTaHAAPTHLIM YCNOBUAM U3MepeHus, pasHaa 11,901 kBTu/m3;
- NI0THOCTbL pr pasHas 0,8227 kr/m3;
- cofepxaHue gunokcuaa yrnepoga Cqq . pasHoe 1.12 MO/bHbIX %;
- cogepxaHnue asota (V . paBHoe 0.80 MO/bHbIX %;
- cogepxaHue sBogopoga C*, . paBHoe 0 MOJIbHbIX %;
- napymanbHoe AaBfieHVe NapoB BoAbl B NpupoAHOM ra3e Pup. paBHoe <0.1 kMa (< 0.001 6ap);

MpumeyvaHune — MNapunanbHoe gaBsieHne NapoB BOAbl B NPUPOAHOM rase pH O MOXeT 6biTb BbIpaXeHO B
BuAe npoussefeHns  (OTHOCMTENIbHON BNaXHOCTU rasa) v pM| (NnapuynanbHoe faBneHne HacbILEeHHOro BOASHOTO napa).
B ocylueHHbIX NPUPOAHBIX rasdax napunanbHoe AaBneHne napos BoAbl 06bI4HO He npeBbliwaeT 0.1 kMa (0.001 6ap). Takum
o6pas3oM, 415 OCYLLEHHOro NPUPOAHOro rasa Npou3BeeHne OTHOCUTENbHON BIaXHOCTUN rasa v napumanbHOro AaBfeHns
HacbILLEHHOro napa, Kak npasu/io, ycTaHaBAMBAalOT PaBHbIM HYSO.

- OTHOwWweHune Z}Z. paBHoe 1.01752.

n punmMmedYyaHune — 3T0 3HaYeHne BbIYNCNEHO C UCMNOIb30BaHNEM nepBbiX BOCbMU 3Ha‘—|eHVII7I, npuBefeHHbIX B
rOCTP 8.769 (S-GERG 88 [13]).

MopcTaHoBKa M3MEPEHHbIX 3Ha4YeHuii B ypaBHeHue (E.2) NpuBOANT K BbIPaXeEHI0

273,15K 99.66 kMa + 700 kMa - 0 kMa

«1,01752. (E.3)
288.15K 101325 KMa

B pe3synbTate pac4yeToB No/ly4eHO 3HavYeHne koadduumneHTa nepecyerta r. pasHoe 7.61224.

Ha rasov3mepuTenbHONR cTaHuun namepeHo konuvectso O (V = 1000 m3; I = 288.15 K; pg = 700 kMa (7.0 6ap);
pamb= 99.66 kMNa (0.9966 6ap)). MepecyeT o6beMa k ycnosusim temnepatypbl 288.15 K n gasnenua 101,325 klMa ¢ uc-
nonb3osaHnem popmynbl (E.1) gaeT 3HaveHne Vr paBHoe 7612.24 m3.

KonunuecTtBo aHeprum E BbIYUCASAOT B COOTBETCTBUM € hopmynoii (10) cnepyowmm o6pasom:

E =7612.24 M3+ 11.901 kBT 4 /M3 =90593,27 kBT u (326135.77 MX). (E.4)
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E.2 Bboluncnenuns cornacio MCO 12213-2 [7]

E.2.1 O6uwme ypaBHeHUA
icnonb3yloT 06Lmne ypaBHEHNA ¥ NpUHLMNLI, NpuBegeHHble B E.1.1. Kpome Toro, COOTHOWeEHWe 272 gonyckaeTtcs
BbIYNCASATbL N0 KOMMOHEHTHOMY COCTaBy rasa cornacHo CO 12213-2 [7J.
E.2.2 NMpumep BblUKUCEHUA
Bbluncnexnne aHeprun. E. npoBoAMTCA, Kak NokasaHo, C UCMO/Ib30BAHUEM C/efyLWnX napaMmeTpos, U3MepeHHbIX
Ha OfJHOM W3 MYHKTOB.
cpefHee atMocdepHoe AaBneHne paBHoe 99.66 k/la (0.9966 6ap);
- paboyee gaBneHue p?. paBHoe 5000 k/la (50.0 6ap);
pabouas TemnepaTypa T. paBHasa 283,15 K(10°C);
- cofiepxaHue anokcunga yrnepoga Cco., pasHoe 2,22 MOsbHbIX %;
cogepxaHune azota CN., paBHoe 0,77 MOJIbHbIX %;
- cogepxaHue kucnopoga Cqg”, pasHoe 0,01 MONbHbLIX %;
cogepxaHne meTaHa CCK|. 87,62 MONbHbIX %;
- cogepxanvie ataHa CCj(4b, paBHOe 8,75 MO/bHbIX %:
cogepxaHune nponaHa CC3Ha. paBHoe 0.53 MOsIbHBIX %;
- cogepxaHve nsobytaHa C ,"H.0, paBHoe 0.03 MONbHbIX %;
cofepxaHue H-6yTaHa Cnc<H,0, paBHoe 0.04 MOMbHbIX %:
- cofepxaHue nsoneHtaHa C,"5H,.. pasHoe 0.01 MONbHbIX %;
cogepxaHue H-neHTaHa Cn” bH,y pasHoe 0.01 MO/ibHbIX %;
- cofepxaHue rpynnel C6< paBHoe 0,01 MONbHbIX %:
TennoTa cropaHus, NpMBeAeHHas K cCTaHAapTHbIM YC/I0BUAM U3MepeHus (paccunTaHHasa no aHanusy), HSr pas-
Hasa 11 581 kBT u/mM3;
- NIOTHOCTb, NPVBEEHHAA K CTaHAAPTHLIM YC/I0BUSAIM N3MepeHns (paccunTaHHasa no aHanwsy) pr pasHas 0.8133 kr/m3
- NnapuuanbHoe AaBfieHMe nNapoB BOAbl B npupoHoM rase pHjO. paBHoe < 0.1 kMa (< 0,001 6ap).

MpumeuaHune — MNapunanbHoe fAaBfeHne NapoB BOAbl B NPpUMPOAHOM rase pHjQ BbipaxatoT B BUAE Npou3Be-
AeHuns (p (OTHOCUTENbHOW BNaXxHOCTW rasa) u pu( (napunanbHoe faBfeHre HACbILLEHHOTO BOAAHOIO napa). B ocylweHHbIx
NpUpPOAHbIX rasax napuvanbHoe AasBfeHne napoB BoAbl 06bI4HO He npesblwaeT 0,1 kMa (0,001 6ap). Takum obpasom, Ans
OCYLIEHHOTO MPUPOAHOrO rasa Npon3BefeHne 0THOCUTENIbHOI BNaXHOCTU rasa 1 napunanbHOro AaBfeHUs HacbILLEeHHOro
napa, kak npaBuno, ycTaHaB/MBaOT PaBHbIM HYO;

- OTHoweHwue 2,12, paBHoe 1,1520737.

MpunMmeuyaHne — OTO 3HAYEHME BbIYNCIEHO C UCMOJIb30BAHNEM COLEPXaHWI B ra3e KOMNOHEHTOB OT ANOKCMAA
yrnepoga fo rpynnbl Cé». npueeaeHHbix B MCO 12213-2 [7] (AGA:8-92DC. ypaBHeHue (8); cM. [12)).

MoAcTaHOBKA N3MEPEHHbIX 3HAYEHUI B ypaBHeHWe (E.2) NPUBOANT K CNELYHOLLEMY BbIPAXEHWIO:
Z=0.96468 +50.32973 + 1,1520737. (E.5)

B pesynbTaTe pacyeToB nosiy4eHo 3HavyeHue KoaduuveHTa nepecyerta z. paBHoe 55.93558.

Ha razonsmepuTenbHOl cTaHumMm nsamepeHo konmvectso O (V = 10000 m3; T = 283,15 K: pa= 5000 k/1a (50.0 6ap);
PaTb = 99.66 kMa (0,9966 6ap)). MepecueT o6beMa K CTaHAAPTHLIM YC/IOBUSIM U3MEpPEHUs, pekoMeHAoBaHHbIM NCO, ¢
ncnonb3oBaHuem ypasHeHus (E.1) paet 3HauyeHue V,, paBHoe 559355,8 m3.

KonnyectBo aHepruu £. BbIYUCNAAIOT B COOTBETCTBUM € hopmynoli (10) cneayowmm o6pasom;

£ =559355.8 M3* 41.6916 MO m3=23320438.27 Mx (6477899,52 kBT u). (E.6)
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Mpunoxexne F
(cnpaBoyHoeE)

MpakTnyeckue npumMmepbl yCpeaHEHNSA TEN/I0Tbl CrTOPaHnNsa Npu pas/iMyHbIX BapMaHTax NocTaBOK rasa

Cnegytwouine npyMepbl AEMOHCTPUPYIOT BblYNCIEHNE MOCTaB/IEHHOW 3HEPrny A8 NyHKTa 5 (MPOMBbILL/IEHHBI NO-
Tpebutennb) Ha b6ase:

- apuimeTMyeckn ycpeAHeHHol TennoTbl cropanus (cm. pucyHok F.1 n Tabnuuy F.1):
- Cpe/jHeB3BELLIEHHO TeNN0Thbl cropaHna/UKCUPOBAHHOrO NpuceansaHua (CM. pucyHok F.2 n tabnuuybl F.2 n F.3);
- cpeAHeB3BeLLEHHOI Tenn0Tbl CropaHna/nepeMeHHoro npuceaveaHnsa (CM. pucyHok F.3 u tabnuupsl F.4. F.5 n F.6).

MpumeyvaHune — lMpouedypy koppekuun TennoTbl cropanusa (cm. 6.5, 12.2 n npunoxeHune J) NCNONb3yOT ANS
nNyHKTOB 1—3 1 5.

B Tabnuue F.1 npefcTaB/ieH pacyeT 3HEPrMM MO OTAENbHLIM M3MEPEHHbIM TenoTaM cropaHus HS5 npu ctaHgapT-
HbIX YCMOBUAX U Pa3/INYHbIX KO/iMyecTBax rasa VQi npyu cTaHAapTHbIX YCMOBUAX U3MEPEHUS A/1S1 NPOMbILIIEHHOTO NoTpe-

6utens B nyHkTe 5. Toukn BXoAa NyHKTOB 11 2 (CM. pucyHok F.1) cHa6xaloT rasom psf nyHkToB 4—7. 3HayeHus H”, 0 5,
p5, Ts, NJIOTHOCTU U CcOolePXaHNA ANOKCHUaa yrnepoaa usmepeHbl B NyHkre 5.

PucyHok F.1 — CucTema € Toukamu Bxofa B NyHKTax 1u 2. kOTOpble 3aTeM CHaGXalT psf NyHKTOB 4— 7

Tabnwunya F1— Pacuer 3HEepPrnn ¢ ucnosib3oBaHNem oTAesIbHbIX M3MepeHVIl7I TENOT CropaHus Ha nyHkTe 5

Tennota cropaHus

yac KosnuecTso ram. SHeprva E
MDx/m3 KBTUr M3 y -3 ma* KBT u
39.89 11.08 5100 203429 56508
2 39.82 11.06 4950 197089 54747
3 39.82 11.06 4880 194303 53973
744 39.64 11.01 5000 217998 60555
CcyMMapHO — — 3868800 153343757 42595488
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PucyHok F2 — CucTema ¢ 0fjHOI TOUKO BXOAa B NYHKTE 1. KOTOPLIN 3aTeM cHabxaeT psf NyHKTOB 4— 7

Ta6nwuuyaF.2— [laHHble 415 BbIUNC/IEHUS CPEAHEB3BELEHHON TENNOTLI CTOPAHUS, UCNIO/b3YEMO A48 PUKCMPOBAH-
HOTO NpuUcBauBaHUA B NYHKTe 5 (MPOMbILLNEHHbI NOTPeGUTEND)

Tennota cropanusa a' H31 OHeprusa E
Yac KonunuecTso rasa
M Ax/m3 KBTuI M3 vov*"3 Ma» KB Ty

1 39.89 11.08 101000 4028688 1119080

2 39.82 11.06 105000 4180680 1161300

3 39.82 11.06 107000 4260312 1183420
744 39.64 11.01 98000 3884328 1078980

CyMMapHoO — — 72912785 2895220864.8 804228018

N CpSAHeB?.BeLLIeHHyIO 3a Mecsduy TensoTy cropaHusa WS, BbIYNCNAKT NO YaCOBbIM AaHHbIM B TOYKe BXOAa crejyrwuunm 06pa3OMI
HSi* EIVqg, >2895220844.8 Mx'72912785 M3» 39.71 MAx/u3(11,03 KBT 4,M3).

Tab6nuuya F.3— PacueT aHepruu B NyHKTe 5 ¢ MICNO/Ib30BAHMEM CpeAHEB3BELLEHHON TeNI0Tbl CropaHnsa Ans hukcu-
pOBaHHOroO NpucBanBaHus

CpepHeB3BelW eHHan Tennota cropaHusa

KonnuecTso rasa ExemecsauHo, aHeprus E

Yac «5
Vgs M3
MO»>mM3 KBT u/m3 M O KBT 4
1 — — 5100 - —
2 — — 4950 — —
3 = — 4880 — —
744 — - 5500 - —_
CyMMapHo _ — 3809280 — _
— 39.71 11.03 151258888.8 42016358

PucyHok F.3 nnnoctpmpyeT ra3oTpaHCnopTHYO CUCTeMY C ABYMS TOYkaMu BXofa 7 U 2. KOTOpble CHabxalT psj
NYHKTOB 4— 7 C ABYX HanpaBneHunil. I3MeHeHna KayecTBa rasa aHasormyHbl N306paxeHHbIM Ha pucyHke B.2.

MpombIWeHHbIi NOTpebutens cHabxaeTca Ha NyHkTe 5. rae nsmepsoT 0 5. p5un 5. Micnonb3yemyto TennoTy cro-
paHma HS1*S2 (cm. Tabnuuy F.6) 4na onpefeneHns aHepruy, npuceamsaroT no ycpegHeHHo HSL B nyHkTe 1 (cm. Tabnuuy
F.4) n ycpenHeHHo! HS2 B nyHkTe 2 (cm. Tabnuuy F.5).
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PucyHok F.3 — Cuctema c 4ByMsl BXOAHbIMU MyHKTaMu 11 2, KOTOpbIE CHAGXAKT NYHKTbl 4— 7 ¢ IByX HanpasneHuit

Tab6bnunya F.4— [aHHble N5 pacueTa eXXeMecsYHO cpeHeB3BELIEHHON Tenno0Tbl CropaHnsa B NnyHkTe 1

Tennota cropaHus al>\sl

€eHb
A MIXYM3
1 39.82
2 39.82
31 39,64
CyMMapHo —

KBT 1!m3
11.08

11.06

11.01

KonnyecTtso rasa

Vgv -3
1150251

1200500

1080500

37747354

Jueprusa E
Ma* KBT 4
45881208 12744781
47799108 13277530
42826698 11896305

1497513027.6 415975841

a>CpefHeB3BELLEHHYI0 TENNOTY cropaHus 3a Mecsy, WSL BbIYMCASIOT N0 eXeAHEBHbIM JaHHbIM U3MepEHWii B NyHKTe

1cneaywowmum obpasom:

HS1=BYO0L = 149751027.6 M{Ix-37747354 m3 = 39.67 M/x/M3 (11.02 kBT u/m3).

Ta6bnunya F.5— JaHHble NS pacueTa eXXeMecs4yHol cpeHeB3BELIEHHON TeNI0Tbl CropaHns Ha nyHkTe 2

TennoTta cropaHusa “VVvgj

feHb
MOxrm3
1 38.88
2 39.528
31 39.564
CyMMapHo —

KBTUrm3

10.80
10.98

10.99

KonnyecTtBo rasa

V02. m3

600500

580540

520000

17577413

JHeprua E
M Aa* KBT u
23347440 6485400
22947584 6374329
20573280 5714800
692660160 192405600

31CpefHeB3BELLEHHYIO TENMOTY CropaHus 3a Mecsl, HS2 BbIYMCAAIOT MO eXeAHEBHbIM JaHHbIM U3MepPEeHWii B NyHKTe

2 cnegylowmM 06pasom:

MS2b £,VQ2 ®192405600 «BT M/17577413 m3 - 10 95 kBT 4)mM3<39.42 M[x/m3).

Tab6nmnu ua F.6 — Pacuet QHEeprnn Onsa nyHKTa 5 ¢ ncnonb3oBaHnem nepemMeHHoro npuceamBaHunsa Cpe,quB:iBeLLleHHOI‘/’I

TennoTbl CropaHna 3a Mmecsauy

TennoTta cropanus alH3,,8r

feHb
M Ox/b13

31 —

CyMMapHo —

KBTu/mM3

KonnyecTtBo rasa

AQ5,r“ 3
5100

4950

5000

3809280

ExemecsuHo, aHeprus E

M a* KBT u
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OkoHuaHue Tabnuubl F.6

Tennota cropaHusa a*Ms51.42 ExemecsauHo, aHeprusa E

KonuyecTtso Tasa
DeHb

M [ x /M3 KBTu/M3 VQ6r m3 MAx KBTY

— 39,600 11.00 — 150847488 41902080

a>PacueT gelicTBUTENeH NpWU yCNOBUU. YTO pasHuua Mexay Msj u MS2 meHee uyem i 2 %. Torga cpejHEB3BELWEHHYIO TENnoTy
cropaHus 3a Mecsiy Hsusz, a nyHkTax 4— 7 BbIYMCNSAIOT Kak OTHOW EHUE CYyMMbl BCEX KOJIMYECTB 3HEPTUN B MYHKTAX ? U 2 K CyMMe BCeXx
06bEMOB B JaHHbIX MyHKTax. Mpumep pacyeta NpUBEAEH HUXE

a(41587584U192405600) kB, u > U M " (39 60M fix/yl)
(837747354-17577413)m3 ! !
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MpunoxeHune G
(cnpaBoy4HOE)

Cnoco6bl onpegesieHNsa NOACTaAaHOBOYHbIX 3HauYeHuni

G.1 fly6nupytouian nusmepuTenbHas cuctema

Ecnun B Hanuuumn nmeetcs aybnupytolasn nameputenbHas cucteMa, BCe BE/IMUUHBI OT AaHHOI cnucTembl Heobxoan-
MO MCMOMb30BaThb B C/ly4aB OTkasa rnasHoli (paboyeli) namepuTenbHOl CUCTEMBI.

G.2 Cuctema 6e3 gy6nvposaHus

Ecnun gy6nupyowasn nameputenbHas cuctema OTCYyTCTBYET, HaUIyylW MU BapuaHTaMu pelleHunii MoryT 6biTb cre-
ayoumne:

a) 06bem nNpu pabounx yCNoBUSAX MOXET 6bITb NOMYYEH U3:

- cCO6CTBEHHbIX MOKa3aHuii cpefcTBa N3MepeHuii;

- apXMBHbIX AAHHbIX;

- nepecuyeTa 06bema;

- M0 AaHHbIM NapasnienbHo paboTalwmnx CpecTB U3MEPEHNI;

- M0 NIMHENHO| NHTepnonaLUMN Mexay NocnefAHUM KOPPEeKTHbIM 3HaYeHeM [0 OTKasa U NepBbiM KOPPEKTHbIM 3Ha-
YyeHneMm nocsie BOCCTAHOB/IEHNA paboTOCNOCO6HOCTN CUCTEMbI:

- ycpeAHeHWeM Ha OCHOBE NepuofoB U3MepeHuii 4o 1 nocne oTkasa.

b) 06bem Npu CTaHAAPTHLIX YCI0BUAX U3MepeHus V,:

- B cnyyae, ecnn V. p, T. Z N3BECTHbI, BLIYUCAAOT N0 hopmysne

(G.1)
a ecnu n3BecTHbl V. p. pA TO V, BbIUMCAAKT No hopmyne
(G.2)

- BbIYNCNAOT NIMHEAHOR nHTepnonsaymeli Mexay nocnefH1UM KOPPEKTHbIM 3HaYeHneMm A0 OTKa3a U NepBbIM KOPPEeKT-
HbIM 3Ha4YeHMeMm nocfie BOCCTAHOBNEHUSA PYHKLMOHANLHOCTUN CUCTEMBI;

- BbIYNCNAOT yCpegHeHeM Mo nepuojam 0 1 nocse otkasa.

C) 3HayeHnsa napameTpos rasa (Hs. cogepxaHue anokcuaa yrnepoga, p v pn) MoryT 6biTb NOSTyYeHbI;

- N0 pe3ynbTataMm KOHTPO/IbHbIX U3MEPEHMWIA;

- U3 BE/INYMH, NOJTYYEHHbIX MeToAamn MOAeNNPOBaHUA NN BOCCTAHOB/IEHNSI COCTOAAHUA CUCTEMBI;

- INHeHON NHTepnonsauymein Mexay nocnefHUM KOPPEKTHbIM 3HaYeHeM 40 OTKasa U NepBbIM KOPPEKTHLIM 3Haue-
HMeM nocsie BOCCTaHOBIEHNSA PYHKLMOHANBHOCTU CUCTEMBI;

- ycpeaHeHueM no nepuojam A0 1 nocne otkasa:

- NPOAIO/IXEHNEM UCMONIb30BaHNS nocneaHeli (COXpaHeHHOI) BeNMUNHbI.

d) BenuunHebl, onpefensiowne Tepmobapuyeckmne ycnosus rasa (p. ) MoryT 6b1Tb NOyUeHbl:

- N0 NpeACTaBUTENIbHbIM BeNNYMHaM M3 cuctembl SCADA UM cUCTeM ynpasieHns TEXHONOTMYECKUM NPOL,EeccoM
(nepefava faHHbIX U3 TOYEK U3MEPEHUSA);

- NMHeliHO nHTepnonsaymnein mexay NocnefHNM KOPPEKTHbIM 3HAYEHNEM [0 OTKa3a U NepBbIM KOPPEKTHLIM 3Ha4e-
HVWEeM Mnocsie BOCCTAHOBEHNS (PYHKLMOHATbHOCTU CUCTEMbI:

- ycpeaHeHueM no nepuojam A0 v nocne otkasa:

- MPOJO/HKEHVEM UCNOb30BAHUA NOcneAHel (COXpaHEeHHO) BEMUMHBI.
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MpunoxexHne H
(cnpaBoyHoe)

Fpadhnyecknii Nnpumep NPoBepPKN OCTOBEPHOCTH

Ha pucyHke H.1 npuBefeH nNpuMep MCMONbL30BaHUS NPOCTOro rpaduyeckoro cnoco6a NpoBepkyu AOCTOBEPHOCTH,
Hanpvmep, AHEBHOIO pacxoja

X —QABUb MecAua: Y - KONMYECTBO rasa. M3/CyT; 1 — 3HAUYEHUs, paccMaTpuBaeMble Kak JOCTOBEPHbLIE: 2 - NPOBEPSEMble 3HAUEHNS;
a— HeucnpaeHOCTb cpejacTBa VISMEpEHVIVI; b-- HencnpasHOCTb faSOMSMepMTEﬂbMOﬁ cTaHuun, ¢ — OTCyTCTBME pacxopa

PucyHok H.1 — lpoBepka A0CTOBEPHOCTU AHEBHbIX KO/IMYECTB rasa Ha razom3amepuTesibHol cTaHummn (npumep)

[aHHble, KOTOpble NPU3HaHbI JOCTOBEPHLIMU B MEpUOA ¢ 1 no 9 uncno mMecaua, peructpupytoT. OfHako, B nepuoabl
¢ 10 no 13 uncno n ¢ 20 No 22 YACNO AaHHble OTCYTCTBOBA/N BCMEACTBME HEUCNPaBHOCTY B NEpPBbIi Nepuos cpeactaa
M3MEPEHWIA 1 OTCYTCTBMS pacxofa rasa Bo BTOPOii nepuog. ATo 03HAYaEeT, UTO 41 NePBOro Nepuoaa Heo6xoAMMO co3aaTb
NoACTaHOBOYHbIE AaHHble (CM. 12.4). MofACTaHOBOYHbIE faHHble HE06X0AMMO CO34aTh TakKe A5 NPOBELEHUs pacyeToB
26 1 27 yucna, B CBA3M C TEM. YTO NPOBEPKA CPEACTBA U3MEPEHWMT NOKasana, YTo OHO PaboTaso B HELUTATHOM PEXUME.
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Mpunoxexne J
(cnpaBo4HOE)

Fpadnueckunii NpuMep HECKOPPEKTUPOBAHHbIX AaHHbIX, KOPPEKLUU CMELLEHNSI Y KOHEUYHOTO
pesynbTara

PucyHok J.1. aHanornyHblii pucyHKy, npusegeHHomy B npunoxeHun O FTOCT P 54500.3. nomoraeT nosib3oBaTtesto
HacTosLero ctaHgapTa NpocTbiM rpadmyecknm cnoco60M MHTEPNPETUPOBaTh BINSHUE UHCTPYMEHTaIbHOTO CMeLLeHuns 1
ns6exarb HefopasyMeHWi Npu NCNOMb30BaHNN NOCTaBLLYMKOM B KOHTpaKTax ykasaHHblX TEPMUHOB.

[JaHHble 4N5 JaHHOTO CXeMaTUYeckoro npumepa MoryT 6bifb OCHOBaHbl Ha Habope M3MepeHuii TenaoT cropaHns
0TO6paHHbIX NPo6, pesynbTaTtax NoOBepku (KannMbpoBKU) pacxofomMepa Ha NnoBepovyHOM (kannbpoBOYHOM) 060pyAOBaHUN
VN OpYTuX.

MpepnonaraeTcs, YTO HECKOPPEKTMPOBAaHHbIE 3HAYEHUS!, ABNSIOLWMECS pe3ybTataMu n3MepeHuii, HopmMasbHO pac-
npegeneHbl (PUCYHOK J.1, NMHUA «a»)./3 faHHbIX 3HAYEHWU MOXET 6biTb BbIUMCIEHO HECKOPpeKTMpoBaHHoe aputhmeTu-
yeckoe cpefHee (pUCyHOK J.1, nuHuA «b»), 3aTem NpoBOAUTCA KOPPEKLUS A1 BCEX U3BECTHLIX UHCTPYMEHTAsIbHbIX CMe-
LEeHWIA. HanpyMep, C NOMOLLbI0 CPaBHEHUSI C MOBEPOUHbIM (KaIM6POBOYHbLIM) 3Ta/IOHOM. Pe3ynbTaT n3mepeHuii nokasaH
nuHnel «d» Ha pucyHke J.1.

BcnepgcTsue TOro, YTO UCTUHHASA BEIMUMHA CPEHEro U3 pe3y/ibTaToB U3MEPEHUIA HUKOTAa He [I0XeT 6bITb HalleHa,
Mexy pe3ysibTaToM npoueypbl KOPPEKLUM N UCTUHHOW BENNYMHO BCerAa NpucyTCTByeT HeM3BeCTHas NorpeLHoCTb.

NnHnn «b 1 «a» Ha pucyHke J.1 cogepxaT JONOMHUTENIbHYIO CTaTUCTUYECKY0 MH(hOPMALMIo, B YACTHOCTH, 3HaJe-
HVWe U3MepsaeMoil BeNINUMHbI, KOTOPOe He MOXET BbiTb TOYHO ONMpeAesieHo, ¥ HEM3BECTHbIE 3HAYEHUS U3MepseMoii Benu-
YMHbI BCNEACTBYE HEMNOJIHOTO onpejesneHuns.

MpumeyaHune — JononHutenbHasa uHopmauum npusegeHa B npunoxenmn D TOCT P 54500.3.

Takvm 06pa3oM, CKOPPEKTUPOBAHHAA CPeAHss BennuMHa (MHUS «b» Ha pucyHke J.1) Ha npakTuke sBASieTCs KO-
HEYHbIM pe3y/bTaToM U3MepeHUit.

KoHuaeT , BwwmT &auwaT
(MuKwrrabBMrib) (Ha blIOBWTBaMTb)
) HeacankTegoomHoe M 6 B 4 M » YwuwHnaapu*
ST MY BA— BBHBGNAOHE

b) X 1 KKWAMTIMC NaT T M
a0sadm#wyecno HabnogeHne

a) Koppeto—i i —  :paatouLl Hux "
CMT aHB n4yocs 4 adodoeKTeH

) PafyniTar n|U)p»uit

Heaknimueer AyicnapcHio
e) OcwrousNe ommOcCs (HEKCKXTA) BCEACTBME HEMOTHOT

cnpesensTsi MBMOPHBMONA

f) @ TTWT vKWPBLWT * aanuysam
(Hen3BecTHO)

(h3HTaHWa TMuTMMNI BaVHHb I
BCnenCcTBME HeNoJsIHOroonpegenute
(non —crHo)

h)On—n n m bI /1 pe%nbTar

PucyHok J.1 — Ipadmueckoe npefcTaB/ieHNe N3MEPEHHbIX BE/IMYUH, HECKOPPEKTUPOBAHHOIO CpeHero
apudMeTN4ecKoro, MHCTPYMeHTaIbHOTrO CMeLLeHUsl, CKOPPEKTUPOBAHHOTO CPeAHEero, OCTaTOYHOW OLWNGKN
1 OKOHuYaTesIbHOro pesynbrara
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MpunoxeHne K
(cnpaBo4HOE)

OnpepgeneHvie TeNJIOTbl CropaHuAa A4 O4HOro nnacra

X -- BpeMsA. HeAena uUnu mecsl; ¥ — pasHocTb MeXAy akTU4eckoM TennoToi cropaHnus U HayanbHOW TENNOTON CTOPAHUA. BbipaXeH-
HOI B MpOLEHTaxX OT MepBOHAYaNbHON BENINUYNHbBI; 1 — HauYaNbHbIl NEPNOf J06bIUYN; 2 — OCHOBHOW Nepuop A06bIUK.
3 — Hayano fo6blun; 4 - KOHeyHas cTafus uctoweHus; 5 - oTb6op Nnpob ¢ UHTepBanom B OAHY Hefene,
6 —oT60p Npo6 C MHTepBaNOM B OAUH KBapTan. 7 — TennoTa CTOpaHus A HavyanbHbIil Nnepuopg

PucyHok K.1 — OnpegerieHve TersioTbl CropaHvs /151 O4HOro nsacra

Mpu Havane pa3paboTkM nnacTa € NOCTOsAHHLIM COCTaBOM HEOBXOAVIMO MPOBOANTL OTGOP HECKO/bKMX NPO6 Yepes
OTHOCUTESIbHO KOPOTKNE MHTEPBaSTbI (00bIMHO OT 6 10 12 Npob C MHTEPBAUTOM B HEAE/H0). 3HaYeHUs TENIOT CropaHnsa UH-
AvBUayanbHbIX NPO6 YCPeaHSIOT apuPMeTUYECKUN. YCPeAHEHHYHO Be/IMUMHY Ha3bIBatoT «HayaslbHO Ter/10TON CropaHms»
N CUMTAIOT 3Ta/IOHOM.

B TeueHve neproga Ao6bluM U3 NacTa A/1a onpeaenieHVst TerioTbl CropaHnst OTOMPatoT NpPobbl Yepes OroBopeH-
Hble KOHTPaKTOM VHTepBasibl (0ObIMHO OT TPeX A0 LWecTn MecaueB)- [JJaHHoe 3HayeHve TennoTbl CropaHnsa UCMo/b3YoT
[O/151 onpefiesieHnst 3Heprun, eciv OHa JOCTOBEPHa (CM. 8.3) 1 ee Be/IMUMHa HaxoauTCsl B Npefesiax OTKIOHEHUS!, PaBHOrO
0.5 % Haua/IbHOI TEM/1I0TbI CropaHuis.

B 3aB/CMMOCTY OT YC/IOBUI KOHTpaKTa 4/1s OnpeaesieHns SHeprum 40 MOMeHTa 0Téopa 1 aHa/m3a HOBOW Npo6b!
[0NyCKaeTCA MCMo/b30BaThb NocsiefHee 3HaYeHve TernnoTbl CropaHusa Win cpefiHee 13 Tpex (nm 6onee) nocneaHnx 3Ha-
YeHW Tern/10Tbl CropaHus.

Ecnu Tennora cropaHus, BblMMC/IEHHaA U3 cOCTaBa rasa nocregHeil Npobbl, OTKIoHsETCA 6onee YeM Ha 0.5 % Ha-
Ya/IbHOW Tery1oTbl CropaHunsi, TO OTOMPatOT U aHaIM3MPYIOT B TeYeHVe ABYX Hefleslb KOHTPO/IbHYtO Mpoby. Ecnu TersioTta
CropaHusl, paccuMTaHHasi No CocTaBy KOHTPOSILHOWM Mpobbl 4OCTOBEPHA (CM. 7.3) 1 OT/IMyaeTcs MeHee, YeM Ha 0.5 % Ha-
Ya/IbHOW Ten/I0Tbl CropaHuss, TO HeNpeACTaBUTEbHYHO NPOBY OTOPAChIBAOT 1 3aMEHSIKOT Ha KOHTPO/IbHYHO Mpoby.
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MpunoxeHne JA
(cnpaBo4Hoe)

CBefeHUst 0 COOTBETCTBUM CCbIJIOYHOTO MEXIOCYAapCTBEHHOrO cTaHjapTa MexayHapoaHoOMY
cTaHgapTy, NUCNO/Ib30BAaHHOMY B KQYeCTBE CCbIJIOYHOIO B MPUMEHEHHOM MEXAYHapoA4HOM cTaHAapTe

Ta6nuuya OA1

O603HaYEHVIe CCbIIOHHOMO CrerneHb O603HaYEHVIE 1 HAUMEHOBaHWE CCbIIOHHOMO MeXIyHapOAHOH CTaH-
MEXTOCY,JPCTBEHHOIO CTaHAapTa COOTBETCTBIA [apra
FOCT 31369—2008 MOD 1ISO 6976 «l"a3 NppoaHbIA. PacyeT TensI0TBOPHO CNOCOBHOCTY,
(NCO 6976:1995) N/IOTHOCTK, OTHOCUTE/ILHO M/IOTHOCTY 1 NoKasaTesneil Bob6e ans
CcMecum»

MpumeyaHne — B HacTosILe TabuLe UCTMONL30BaHO CreAytoLLee YCI0BHOe 0603HaueHVe cTeneHeli cooT-
BETCTBYS CTaHAapTa:
- MOD — moanch1umpoBaHHbI CTaHaapPT.
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PekomeHgaLmm no
MEXroCyAapCTBEHHOM
cTaHgapTwusaumm PMIM 29—2013

EH 1776:1998

1 C014532:2014
MCO/M3K PykoBoacTtso 99:2007

FOCT P 56333—2014

M C012213-1:2006

1 C012213-2:2006

EN 12405-1:2005 +A2:2010

MCO 15970:2008

MCO 15971:2008

NCO 7870-4:2011

Bubnnorpadgus

locyaapcTBeHHast cucTeMa O6ecredeHrst eaMHCTBa U3MepeHuii. Me-
Tponorusi. OCHOBHbIE TePMMUHbI 1 OMNPEAEe/eHsI

CuvicTeMbl ra3ocHabxeHus. MasonsmepuTesibHble CTaHLMN. PYyHKLMOHASb-
Hble TpeboBaHWs

(Gas supply systems — Natural gas measuring stations — Functional re-
quirements)

a3 npupoaHbIi. Cnoeapb (Natural gas — Vocabulary)

MexpayHapoaHbIli crioBapb No MeTposiorn. OCHOBHbIE 1 O6LLVE MOHATUA
1 COOTBETCTBYHOLLWE TepMUHbI (VIM)

(International vocabulary of metrology — Basic and general concepts and
associated terms (VIM))

[a3bl roproumre NpupoaHble. CTaHAaPTHBLIE YCMOBUS U3MEPEHUST Y BbIMUC-
NeHNst N3NKO-XUMUNYECKNX CBOVCTB

a3 npypoaHbIi. PacueT koaddmumeHTa ckmmaemocTu. Yactb 1. Beege-
HUEe 1 PyKOBOJALLIME YKa3aHNS

(Natural gas — Calculation of compression factor — Part 1: Introduction
and guidelines)

a3 NpupoaHbIA. PacyeT koadhdmumeHTa OxmMmaemMocTu. YacTb 2. PacyeT
Ha OCHOBe aHasIM3a MOJISPHOro cocTaBa

(Natural gas — Calculation of compression factor — Part 2: Calculation
using molar composition analysis)

CueTunkmn raza — KoppekumoHHble ycTpoiictBa — YacTb 1. Koppekums
obbema (Gas meters — Conversion devices — Part 1. Volume conver-
sion)

a3 npvpoaHblii — M3mepeHne cBolicTB — CBoOIACTBa, OTHOCSILUMECS K
06bemy: M/IOTHOCTb, JaBfieHue, Temnepatypa 1 KO3dhULIMEHT CXMMa-
emMocTu

(Natural gas — Measurement of properties — Volumetric properties: den-
sity. pressure, temperature and compression factor)

a3 npypoaHbIi. M3mepeHne cBONCTB. TensioTa cropaHus 1 umcsio Boboe
(Natural gas — Measurement of properties — Calorific value and Wobbe
index)

KapTbl KOHTpO/bHbIE. YacTb 4. KapTbl € HakorsieHHo cymrioin. (Control
charts — Part 4: Cumulative sum charts)

Starling, K.E., Savtdge, J.L Compressibility Factors for Natural Gas and Other Related Hydrocarbon Gases.
American Gas Association (AGA) Transmission Measurement Committee Report No. 8, American Petroleum
Institute (API) MPMS. chapter 14.2. second edition. November 1992

Jaeschke, M.. Audibert. S., Van Caneghem, P.. Humphreys. A.E.. Janssen-Van Rosmalen. R, Pelei, Q..
Michels. J.P.J.. Schouten. J.A.. Ten Seldam. C.A. High Accuracy Compressibility Factor Calculator! for Natural
Gases and Simitar Mixtures by Use of a Truncated Virial Equation. GERG Technical Monograph TM2 (1988) and
Fortschritt-Berichte VDI. Series 6. No. 231 (1989)
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YK 543.68 OKC 75.060 ni9

KntoueBble cnoBa: ras roprounii NpUpoaHbIl, onpeaeneHune, aHeprusi, 06bem, TenaoTa CropaHusi, MetTogbl Npu-
cBaviBaHuis. rnepecyet 06beMa, NOACTaHOBOUHbIE 3HAYEHUS, NPeACTaBUTE/IbHAsH TeMn0Ta CropaHnsi, TOYHOCTb
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