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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

FocypapcTBeHHas cucTema oGecneyeHust eAUHCTBA M3MepPeHUi

MACCA MA3YTA

MeToauka u3mMepeHU B ropu3oHTaNnbHbIX pe3epByapax KOCBeHHbIM METOAOM CTaTU4eCKUX
U3MepeHun.
O6wue MeTpornoruyeckue Tpe6oBaHusA

State system for ensuring the uniformity of measurements. Fuel oil mass. Measurement procedure in horizontal
storage tanks by indirect method of static measurements. General metrological requirements

Hara BBegeHmna — 2014—01—01

1 O6nacTb NpMMeHeHus

Hacroswuin ctaHgapT ycTaHasnMeaeT MeTOAMKY U3MepeHuii maccel MasyTa (no FOCT 10585) B ctaumo-
HapHbIX CTanbHBIX FOPU3OHTasbHBIX LMMMHAPUYECKUX pe3epByapax (ganee — Mepbl BMECTUMOCTU), HOMU-
HanbHOW BMECTUMOCTbIo OT 25 A0 200 M3, KOCBEHHBIM METOA0M CTATUYECKUX U3MEPEHWN.

2 HopmaTuBHbIE CCbINKK

B HacTosiwem cTangapTe UCMoMnb3oBaHbl HOPMaTUBHBIE CChISIKU Ha criegytoLlme cTaHgapThl:

FOCT P 8.563—2009 lNocypapcTBeHHas cucteMa obecrneyeHust eAMHCTBa nsmepeHuin. Metoamku (me-
TOAbl) USMEPEHUN

FOCT P 8.568—97 lNocypapcTBeHHasi cuctemMa obecrneveHnst eqMHCTBa M3MepeHuid. ATTectaunsi UCMbl-
TatensHoro obopyaosaHmsa. ObLme nonoxeHus

FOCT P 8.580—2001 lNocymapcTBeHHasi cucteMa obecrneveHunst equMHCTBa namepeHuin. OnpegeneHue n
npUMeHeHne nokasartenen NPeLMsnoHHOCTU METOAOB UCNbITaHUIA HeddTeNPOayKTOB

FOCT P 8.595—2004 TlocypapcTBeHHasi cucteMa obecneyeHus eanHcTea namepeHuin. Macca Hedtn
HedpTenpoaykToB. Obwune TpeboBaHUA K METOAMKAM BbIMOSTHEHWS N3MepPeHWUIA

FOCT 8.247—2004 TlocynapcTBeHHasi cucteMa obecneveHnss eAMHCTBa UaMepeHuin. MeTpoLuTokM ans
N3MepPEHNI YPOBHSA HeOTEMPOAYKTOB B rOPU30OHTamNbHLIX pesepByapax. MeToaunka nosepku

FOCT 8.346—2000 lNocypapcTBeHHasi cuctema obecneyeHns eauMHCTBa MaMepeHuid. PesepByapebl
cTanbHble ropu3oHTanbHele LunMHapuyeckue. MeToamka noBepku

FOCT 12.1.005—88 Cuctema ctaHgapTusauum 6esonacHocTn Tpyaa. Obwne caHUTapHo-rurneHnyec-
Kne TpebosaHus K Bo3gyXy paboyein 30HbI

FOCT 2477—65 HedTb U HedpTenpoaykTel. MeToabl onpeaeneHns coaepxkaHus Boabl

FOCT 2517—85 HedTb 1 HedbTenpoaykTel. MeToabl oT60opa npob

FOCT 6370—83 HedTb, HedTenpoaykTel 1 Nnpucagkn. MeTtoa onpeaeneHUs MexaHU4eckux npumecen

FOCT 7502—98 Pynetku nsmepurernsHble MeTanmyeckne. TexHu4eckme ycrnoBus

FOCT 10585—99 Tonnueo HedTAHOE. Ma3zyT. TexHudeckne ycrnosus

FOCT 18481—81 ApeomeTpbl 1 LUNUHApPLI cTeKkNsiHHbIE . OBLne TeEXHUYECKME YCIOoBUS

FOCT 28498—90 TepMOMETPbI XNOKOCTHbIE CTEKMsAHHBIE. ObLne TexHudeckne TpebosaHusa. MeToabl
NCMbITaHUA

[MMpumedaHue—pn NONbL30BaHMM HACTOSILLMM CTaH4APTOM LenecoobpasHo NpoBepnTb AEUCTBME CChINoY-
HbIX CTAHOAPTOB B WMH(OPMAUMOHHOW CHUCTEMe OOLWEero nonb3oBaHus — Ha oduumansHoMm caiTe PegepansHOro
areHTCTBa NoO TEXHUYECKOMY PErYNUPOBaHUIO M METPONoMmmn B ceTn VHTEPHET Unn no exerogHomy UHGOPMaLnOHHOMY
ykasartento «HaumoHanbHble cTaHgapTbi», KOTOPbI ONyGNMKOBaH No COCTOSHMIO Ha 1 AHBapsi TEKYLLEro roaa, v no Bbinyc-

U3paHve odmumanbHoe
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Kam exxemMecsuHOro MHpopmMaumoHHOro ykasartensi « HaumoHarbHble cTaHgapTel» 3a Tekywmii rog. Ecnm sameHeH cebinoy-
HbIli CTaHAAPT, Ha KOTOPLIN AaHa HeAaTMPOBaHHAsA CCbIIKA, TO PEKOMEHAYETCH MCMONb30BaTh AEMCTBYIOWYIO BEPCUID
3TOro CTaHAapTa C YYETOM BCEX BHECEHHBIX B 4aHHYI0 BEPCUIO M3MEHEHNI. ECnn 3aMeHeH CCbINOUHbIN CTaHAapT, Ha KOTo-
pbiIfi AaHa AATUPOBAHHAs! CCbINKa, TO PEKOMEHAYETCSH UCTIONb30BaTb BEPCUIO STOTO CTaHAapTa C YKa3aHHbIM Bbilwe roaom
yTBepxaeHus (npuHsatus). Ecnv nocne yreepxaeHns HAaCTOSILLEro CTaHAapTa B CCbIIOYHbIN CTaHAAPT, Ha KOTOPLIN AaHa
AaTMPOBaHHAast CCbINKa, BHECEHO U3MEHEHWUe, 3aTparmBaioLLee MNonoXeHne, Ha KOTOPOe AaHa CCbINkKa, TO 3TO NONOXeHne
pekomeHayeTCsi NPUMEHsTL 6e3 yueTta AaHHOro nameHeHust. ECrin cebinouHblii cTaHgapT oTMeHeH 6e3 3ameHsbl, TO Nono-
JKeHue, B KOTOPOM [aHa CCbifika Ha HEero, PEKOMEHAYETCs MPUMEHSITb B YacTy, He 3aTparvBalowen 3Ty CCbinky.

3 TepmMuHbI M onpeaeneHus

B HacTosiluem CTaHgapTe npuMeHeHbl crnegyowme TepMuHbl C COOTBEeTCTBYHOLLMMU onpeeneHnaMn:
3.1

MeToAuKa U3MepeHUin Macchl MasyTa: COBOKYNHOCTb KOHKPETHO OMUCaHHbIX onepaLuid, BbINonHe-
HWe KOTopbIX oBecneunBaeT MofyyeHue pesynbTaToB USMEPEHUA ¢ YCTAHOBIIEHHBIMU NoKasaTensiMu To4-
HOCTW.

[FOCT P 8.563, nyHkT 3.1]

3.2 KOCBeHHbIA MeTo4 CTaTU4YeCcKUX U3MepeHuA Maccbl MasyTa: MeTtop, nosBonsilOWMA C NO-
MOLLbIO U3MEPEHHBIX 3Ha4YeHUI NNIOTHOCTU U 06bemMa Ma3syTa B rOpU3oHTaNbLHOM pe3epByape paccunTaTtb ero
maccy.

3.3 nnockocTb, NpUHsATas 3a Hayano orcueTa: [MNOCKOCTL B HXKHER YacTu pesepByapa, KOTOpoW Ka-
caeTcsi rpy3 (J10T) U3MepUTENbHON PYNeTKU UM HWXKHWUIA TOpeL, METPOLLUTOKA Npy usMepeHn 6a30Boi BbICOTbI
pesepByapa 1 OT KOTOPOW NPOBOAST U3MEPEHUs YPOBHS MasyTa Nnpu aKcryaTtaumi pesepeyapa v koTopast siB-
NAeTCA UCXOAHOW NIIOCKOCTBLIO MPU COCTaBNeHUU rpagyupoBOYHON Tabnuubl pesepByapa.

3.4 rpagyvmpoBouHasa Tabnuua: 3aBUCMMOCTb 3HAYEHUI BMECTUMOCTU pesepByapa OT ypOBHS Hanomn-
HeHus1 ero MasyToM nNpwu cTaHgapTHou TemnepaType 20 °C, odopMneHHas B Buge Tabnuubl 1 npunaraemast K
CBMAeTenbLCTBY O MOBEpKe pesepByapa U NpUMeHsiemasl Ans onpegeneHus obbema masyTa B pesepsyape.

3.5 ypoBeHb XugKocTu (MasyTa): PaccTosiHue No BepTUKanuM Mexay ninockoCTbio, MPUHSATON 3a Hava-
no otcyeTa no 3.3, U NOBEPXHOCTbIO XKNUAKOCTU (MasyTa).

3.6 uameputenbHas Tpy6a: Tpyba, CMOHTMPOBaHHaA Ha pesepByape, NpeAHasHa4YeHHas Ans uame-
PEHWIA YPOBHS XXNOKOCTU 1 6230BOM BEICOTbI METPOLUTOKOM.

3.7 atanoHHas To4ka pe3epByapa: BepxHuit kpan nsmMepuTEnbHOro Noka pesepeyapa UM BepXHUI
Kpaw n3MepuTesnbHON TpyObl.

3.8 atanoHHas Touyka ypoBHeMmepa: BepxHuin kpan cprniaHua ropnoBuHbl pesepByapa, Ha KOTOpOM
CMOHTUPOBaH YpOBHEMED.

3.9 KOHTaKTHOe cpeAcTBO U3MEpPeHUN YpPoBHSA (ypoBHeMep): CpeACTBO U3MEPEHUIl YPOBHS, 4y-
BCTBUTEMbHbINA 31€MEHT KOTOPOro CBA3aH C OCHOBHOW ero 4acTbto rMbKo MexaHU4Yeckol CBA3bIo, NpeaHasHa-
YeHHoe Anst U3MEepPEeHU paccTosiHUS OT 3TaNOHHON TOYKN YPOBHEMEPa A0 NMOBEPXHOCTU XXUAKOCTU.

3.10 HeKOHTaKTHOe cpeAcTBO U3MEpPEeHUN YpoBHA (YpoBHeMep): CpeacTBO M3MEePEHUIA YPOBHS, Y
KOTOPOro YyBCTBUTEIbHBIN SM1EMEHT He MMeeT HernoCcPeACTBEHHOrO KOHTaKTa C MOBEPXHOCTLHO XKUOKOCTH,
npegHasHavyeHHoe ANSA USMePEHNIA pacCTOsTHUS OT 3TaNOHHOM TOYKU YPOBHEMEpPa 0 MOBEPXHOCTM XKUOKOCTU.

3.11 6a3oBas BbicOTa pe3epByapa: PaccTosHve no BepTuKanu oT NioCKOCTH, MPUHATON 3a Havano
oTcyeTa Mo 3.3, A0 BEPXHEro kpas U3MepuTenbLHOro foka Unu Ao BEPXHEro Kpas U3MepuTensHoO Tpyobl.

3.12 aranoHHoe paccTosiHue ypoBHeMepa G: PaccTosiHWe OT aTanoHHON TOYKM pesepByapa Ao 3Ta-
MIOHHOW TOYKN YpOBHEMEPA.

3.13 macca masyTa: Macca MasyTa, Bkntovatowwas Maccy 6annacra.

3.14 macca 6annacTa: O6Laa Macca BoAbl U MeXaHUYeCKUX NpuMeceit B Ma3syTe.

3.15 macca HeTTo MasyTa: PasHocTb Macchl MasyTa U maccel bannacra.

4 Tpe6oBaHMA K U3MepeHNAM MaccCbl MasyTa

4.1 TpeGoBaHMA K NOrpellHOCTU U3MEPEHUIN Macchl MasyTa

4.1.1 MNpepenbl AonyckaeMoW OTHOCUTENbHOW MOrpeLHOCTU U3MEPEHUA Macchl MasyTa He AOMKHbI
npesbiwaTb 3Ha4eHn (no FTOCT P 8.595, pasgen 5), ykasaHHbIX B Tabnuue 1.
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Ta6bnwuya 1—/Tlpegens AonyckaeMon OTHOCUTENBHOW MOMPELWHOCTN U3MEPEHUI MACChl Ma3yTa KOCBEHHLIM METO-
[1IOM CTaTUYECKUX U3MEPEHUN

Mpenen gonyckaeMon OTHOCUTENBHOW NOTPELUIHOCTU U3MEPEHMIA
Macchl MasyTa, %
Macca masyta

6pyTTO HeTTo
No120T 0,65 0,75
Ot 120 T n Gonee 0,50 0,60

5 TpeboBaHus Kk cpeacTBaM U3MepeHUN

5.1 Tpu npoBeaeHUN U3MepPEeHUii Macchl MasyTa B pesepByape NpUMeHAIoT:

5.1.1 CranbHble ropusoHTanbHble LunMHapuyeckue pesepsyapbl (Mepbl BMECTUMOCTU) C Npeaenamm
OTHOCWUTENbHON NOrpelwHoCcTA onpeaeneHus BMEeCTUMOCTU (rpagyvpoBOYHOM Tabnuubl) pesepByapos,
ycTaHosneHHbimu o MOCT 8.346:

a) npu noBepke pesepByapoB 06bEMHBIM METOAOM:

+ 0,25 % — npwu n3amepeHusix o6bema 4o3bl XUAKOCTA € NorpewwHocTbio £ 0,15 %;

+ 0,20 % — npwu n3amepeHunsix obbema Oo3bl XUAKOCTA € norpewHocTbio £ 0,10 %;

6) npu reomeTpuyeckom MeToae NOBEPKU, — MPUHUMAIOT MO FpagyupoBoYHO Tabnuue pesepsyapa B
3aBUCMMOCTW OT YPOBHS HanonHeHus pesepByapa MasyToM, %.

5.1.2 [Ons nsmepeHus ypoBHs MasyTa B pe3epByape NpUMEHSIoT:

- METPOLLUTOKM C AnanaszoHoM nsmepeHuin ot 0 go 3300 MM, LeHoW aeneHns Wwkanel 1 MM, Npegenamu ab-
COMoTHON norpewHocTy = 2 mm no MOCT 8.427;

- UI3MepUTENbHYIO PyneTKy ¢ rpy3om 2-ro unu 3-ro knacca tovHoctun no NOCT 7502;

- U3MEPUTESIbHOE YCTPONCTBO (JNEKTPOHHYIO PYIETKY) NepeHOCHOe NO KaHany U3MepeHWsl YPOBHA C
npegenamm abconoTHON NorpeLlHocTn He 6onee + 3 MM, AnanaszoHoM uamepeHui ot 0 oo 4000 mm;

- YpOBHEMep, CTaLMOHapHO CMOHTUPOBAHHLIA Ha pesepByape, ¢ AuanaszoHoOM usMmepeHuid ot 0 go
4000 mm, npegenamn abCcontoTHOM NOrpeLlHocTU He Bonee + 3 MM.

Mpu MOHTaXe ypoBHEMepa Ha pesepByape, NMokasaHue ypoBHeMepa [A0MKHO COOTBETCTBOBATL 3Have-
HUIO YPOBHS XKNOKOCTN, MUSMEPEHHOTO U3MEPUTENBHOWN PYNETKONM C rpy3oM 2-ro Knacca TOYHOCTU Yepes usme-
pUTENbHbIN MIOK MW U3MEPEHHOTO Yepes U3MepuTenbHyto Tpyby MeTpowToka. Mpu HanuuumM pacxoxaeHust
AoMmkHa ObITb BBeAeHa Nonpaska K 3HaYEHU0 YPOBHS, U3MEPEHHOTO YPOBHEMEPOM.

5.1.3 [ns usamepeHusi TemnepaTtypbl MasyTa B pe3epByape MOryT 6biTb MPUMEHEHBI:

5.1.3.1 TepmomeTp nabopaTtopHbiii ¢ LeHon geneHus 0,1 °C, ¢ npegenamu gonyckaemoin abcontoTHOM
norpewwHoct He 6onee = 0,2 °C (1-ro knacca TOMHOCTW) U AMANa3oOHOM M3MepeHuiA oT nnoc 20 °C pgo
nntoc 90 °C no FOCT 28498.

5.1.3.2 MHoroTo4euHble NnpeobpasoBaTeny TemnepaTypbl CTaLMOHAPHO CMOHTUPOBAHHLIE Ha pe3epBy-
ape, ¢ gnanasoHom nsmeperui ot nimoc 20 °C go nnoc 90 °C n npegenamn gonyckaeMon abcontoTHOM No-
rpewHoctn = 0,2 °C.

5.1.3.3 MepeHocHele npeobpasoBateny TemnepaTypbl ¢ AManasoHoM usmepeHuid ot nntoc 20 °C go
nntoc 90 °C 1 npepgenamu gonyckaemMoi abcontotHon norpewHoctn +0,2 °C.

5.1.4 [na uamepeHunsi TeMmnepatypbl MasyTa npu onpeaeneHnun ero NioTHOCTU B UCTIbITaTeNbHOM Nabo-
paTopun MOryT GbiTb NPUMEHEHBI TEPMOMETPSI, YkasaHHble B 8.2 pekomeHaaumm [1].

5.1.5 [Ana usMepeHusi NNIOTHOCTU MasyTa MOryT 6bITb NPUMEHEHbI:

- apeomeTp AH ¢ ueHon aenexus wikans 0,5 kr/m3 v NnpeaenaMm gonyckaeMomn abeonioTHON NOrpeLLHoc-
™ = 0,5 kr/m3 no FOCT 18481;

- nabopaTopHbI NNOTHOMEP € Npefenamu AonyckaeMoi abConoTHOM norpelHocTu, He 6Gonee
+ 0,5 kr/m® n auanasoHom nsmepeHuin nnotHoctn ot 900 g0 990 kr/m3;

- NepeHocHON NpeobpasoBaTtenb NMNOTHOCTM (Qanee — NepeHOCHON NIOTHOMEP) HenocpeaCTBEHHO B
pesepByape, ¢ npeaenamu aGCcontoTHON norpelHocTy He Gonee + 1,5 kr/m3, AuanasoHoOM U3MepeHUin NNoT-
HocTu oT 900 Ao 990 kr/mM3, OuanasoHoOM u3MepeHWid TemnepaTypbl Masyta oT nmwc 20 °C go
nmoc 90 °C — ana masyta Mmapok ®5 u ®12, ot nntoc 40 °C go nnitoc 90 °C — ansa masyta mapok 40 u 100.
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5.1.6 [asoaHanusaTop, NPUMEHSAEMbIN A4NA OLEHKM CTeneHn 3ara3oBaHHOCTU BO3adyxa B pabouyelt 30He
okono pesepsyapa no FOCT 12.1.005.

5.2 CpeAcTea n3aMepeHuin, TeEXHUYECKUe CpeacTBa U XMMUYECKUE peakTuBbl, NpUMeHsieMble Ansa onpe-
aeneHus:

- 0bbeMHOM gonu Boabl B MasyTe, ykasaHHble B FTOCT 2477;

- MaccoBOWN A0NU MexaHU4eCcKUX npuMmeceit B MasyTe, ykasaHHble B FTOCT 6370.

BcnomoraTenbHble cpeacTBa:

- nepeHocHble NpobooTbopHukK no MOCT 2517;

- repMeTUYHO 3aKkphbiBaloLLasicsl EMKOCTb AN nepeHoca Npobbl MasyTa;

- LUNUHApPLI cTeknsHHbIe Tuna | Ans apeometpos no FOCT 18481 unu umnuHapel MeTannn4Yeckue cooT-
BETCTBYIOLLUX Pa3MEpOB;

- KOMMbIOTEP;

- MUKPOKarbKynsaTop.

5.3 MpumeHsiemble cpeacTBa U3MepPEHUI AOKHBI ObITh MOBEPEHBI B COOTBETCTBMMU C NpaBunamu [2],
UMeTb OeNCTBYIOLMNE CBUAETENLCTBA O NOBEpKe, UCTbITaHbl B LENSX YyTBEPXAEHNA Tuna B COOTBETCTBUU C
npasunamu [3] u BHeceHbl B PefiepanbHblil MHGOpMaLUOHHBIA hoHA No obecneyeHuno eguHCTBa U3MepeHUi.

5.4 TexHudveckue cpeacTBa (McnbiTaTenbHoe obopyaoBaHue) AOMKHBI ObITb aTTecToBaHbl B COOTBE-
TctBum ¢ FOCT P 8.568.

6 YcnoBus nsmepeHum

6.1 MNpw npoBedeHUN U3MepeHNA criedyeT cobniogaTtb crneayolme yeroBus:

6.1.1 TemnepaTypa okpyxatollen cpeabl oT MuHyc 40 °C go nntoc 50 °C.

6.1.2 TemnepaTypa MasyTa:

- o1 nntoc 20 °C go nnroc 90 °C — anga masyTta mapok ®5 n ®12;

- ot nimtoc 40 °C po nntoc 90 °C — ana masyta mapok 40 1 100.

MpnmeyaHwune—Temnepatypa masyta mapku 100, nony4eHHOro u3 BbiCOKONAPaUHUCTLIX HedTEN — OT
50 °C go 90 °C.

6.1.3 lNpun npoBeaeHNN N3MEPEHMIA NNOTHOCT MasyTa B nabopaTtopuu:

- TeMnepaTtypy MasyTa yCTaHaBnN1BaloT NO aTTeCTOBAHHOW MeTOANKE U3MEPEHUI MITOTHOCTY;

- atmMocchepHoe AasneHne — (101,3 + 4) kMa;

- OTHOCUTebHas BriaxHocTb Bosgyxa — oT 30 % ao 80 %.

6.2 dusnko-XMMMYeckve nokasaTenu kavyecTsa masyTta npuseaeHsl B Tabnuue 2 (no FOCT 10585).

Tabnuuya 2
3HauyeHune nokasarens Anst Mapku
HavmeHoBaHuWe nokasartens
o5 12 40 100
MnotrocTe npu 20 °C, Kkr/m3, He Gonee 955 960 OnpeaensioT NpU N3MepeHnsix
Maccoeas gons Bogpl, %, He 6onee 0,3 0,3 1,0 1,0
MaccoBasi gonsi mexaHu4eckux npvmecemn, %,

He bonee 1,0 0,12 0,5 1,0
TemnepaTypa 3acTbiBaHusi, °C, He Gonee -5 -8 10 25
TemnepaTypa 3acTblBaHWA MasyTa M3 BbICOKO-

napaduHucTbix HedpTer, °C, He Gonee — — 25 42

6.3 MamepsitoT napameTpel MasyTa (ypoBeHb, TemnepaTtypy) U oTéupatoT npobbl MasyTa B pesepByape
nocrne He MeHee [IByX4acoBOro OTCTOS U yaaneHus soabl U 3arpsisHeHuid — no FOCT 2517.
6.4 Mpw npuMmeHeHUU HEKOHTaKTHoro yposHemepa (no 3.10) BepxHue kpasi pnaHues ropnoBUHbI U U3-

MEpUTENBHOrO Jtoka WM U3MepuUTenbHOU Tpyobl

ropM3oHTanNbHOM NIOCKOCTHU.

4

(npn  Hanuuun) AOITKHBI

HaxoauTbCA B OAHOM
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6.5 Ecnuycnosue, npuseaeHHoe B 6.4, He BbIMOMNHAETCS, TO NPU MOHTaXe YypoBHeMepa Ha pesepByape
onpeaensaoT 3Ha4YeHMe 3TanoHHOTo paccTosHNA ypoBHeMepa G Mo pesynbTaTam HUBENMPOBaHUSA STaNOHHbIX
Tovyek ypoBHemepa (no 3.8) n pesepsyapa (no 3.7) B cnefytoLLeit nocneaoBaTenbHOCTU:

a) ycTaHaBNMBalOT HUBENWP Ha pe3epByap, BUSNPHYO TPYOKY HUBENMpa NpUMBOOAT B rOPU3OHTaNbHOE
nornoxeHue;

6) peliKky ycTaHaBNUBaOT BEPTMKANLHO B 3TANIOHHYIO TOUKY pe3epByapa (BepXHUi Kpaii dhnaHua name-
PUTENBHOTO NTHoKa UM BEPXHUI Kpai namepuTenbHON Tpy6Bbl) M CHAMALOT nokasaHne penku by ¢ TOUHOCTbIO 10
1 MMm;

B) PpenKy ycTaHaBnm1ealoT BepTuKanbHO B 3TaIOHHYIO TOUKY YpoBHeMepa (BEpXHWIA kpaii hnaHLua ropo-
BVHbI pesepByapa) U CHUMAIOT NoKasaHNs peiku b, ¢ TOYHOCTLIO 40 1 MM.

MokasaHna peiky B KaXKOOW TOUKe CHUMatOT He MeHee ABYX pa3. PacxoxgeHne mexady pesynstatamu
ABYX N3MepeHNI AoMKHO BbITb He Bonee 1 Mm. 3a 3HaueHne b, Unu b, NPUHUMAIOT cpeaHeapudMeTYeckoe
3Ha4yeHue pesynbTaToB ABYX USMEPEHWUA, OKPYreHHoe A0 OAHOr0 MUNMMeTpa.

OTanoHHoe paccTosiHue ypoBHemepa G, MM, BbIYMUCTSAOT Mo dopmyrne

G=b,—b, (1)

7 MNMoAaroToBKa K BbINOMHEHUIO U3MEPEHUN

7.1 Tlpyn noaroToBKe K NpoBeAeHUIo U3MePEHUI cneayeT NpoBepUTh:

- NCNPaBHOCTb TEXHOMOrMYeCckon 06BA3KM 1 3aMOPHOM apMaTypbl pe3epByapoB U TpybonpoBoAoB, OTCy-
TCTBUE YyTEUEK U MEXaHNYECKNX NOBPEXAEHNA, LefIoCTHOCTb NIoMB 1 OTTUCKOB KIenM;

- UCMpaBHOCTb NPOBGoOTBOPHMKA U eMKOCTU AN 06beaNHEHHON NPobBbI;

- OTCYTCTBUE 3arpsisHeHui B pobooTbopHUKe 1 eMKoCTH ANst o6beanHeHHON Npobbl (MPY HanNU4UMK 3a-
FPSAASHEHUI NX NPOMbIBAOT BEH3NMHOM U NPOCYLUMBALOT);

- UCNPaBHOCTbL METPOLUTOKA (MOBEPXHOCTL LUKambl OTCUeTa MPOTUPaKOT MSAKON TPAMKOW Hacyxo) u ap.
CcpencTB U3MEpPEHUI;

- UCNpPaBHOCTb NECTHUL, 1 Nepun pesepByapa 1 3aseMreHune pesepsyapa.

7.2 Tpunpueme masyTa B pesepByap, oT6op npob masyta no FOCT 2517 nusmepeHus ero napameTpos
NMPOBOAAT Nocne ABYX4acoBOro OTCTOA MasyTa Nocne 3aseplUeHus npuema.

Mpu HecobnioAeHUN CPOKOB OTCTOS B AOKYMEHTE, PernaMeHTUpYOLLEM yueT ABWKEHUS Ma3yTa Ha npes-
NpuaTAX, AenatT 0TMETKY O (PakTNYeCKoM BpeMeHN OTCTOS.

8 Tpe6oBaHUSA K BbIMONHEHUIO U3MEPEHUN

8.1 UsmepeHUne 6azoBoI BbICOThI pe3epByapa

8.1.1 BasoBylo BbICOTY pesepByapa Hg, MM, U3MePSIOT Yepes N3MepUTEnbHbIN MoK M3MepUTenbHo py-
NeTKOM C rpy3oM UNn Yepes nameputesbHyto TpyOy METPOLLTOKOM.

8.1.2 OTcuuTbIBAIOT NOKa3aHWe U3MEPUTENbHON PYIETKU UM METPOLLTOKA ¢ TOYHOCTbLIO 40 1 MM.

8.1.3 NamepeHus 6a30B0I BLICOTHI NMPOBOAAT He MeHee ABYX pa3. PacxoxaeHne Mexay pesynbTaTami
OBYX U3MEPEHUI A0MKHO ObITb He Bonee + 1 MMm.

8.1.4 3a pesynbTaT M3MepeHUA 6a30BON BLICOTHI pe3epByapa NPUHUMAtOT cpeaHeapubMeTnyeckoe
3HavyeHue pesynbTaToB ABYX USMEPEHW, OKPYrneHHoe 40 Lernoro MuniuMeTpa.

8.1.5 3HaueHve 6a30Boii BbICOTHI, NofyyYeHHoe No 8.1.4, cpaBHUBAIOT C ee 3HA4YeHUeM, yKazaHHbIM B
npoToKoNe MOBEpPKA UMM CBUAETENbCTBE O NMOBepke pesepByapa. PacxokaeHue He AOMKHO MpeBbIAThb
+0,1 %.

8.2 N3mepeHue ypoBHA Ma3yTa B pe3epByape

8.2.1 YpoBeHb Ma3yTa B pesepByape MOXeT OblTb U3MEpeH:

- U3MEPUTENbHOM PYNETKOWN C rpy30M U METPOLLTOKOM;

- NEepPEHOCHLIM YCTPOWCTBOM U3MEPEHWIA YPOBHSA (31EKTPOHHOM pyneTKoi);

- YPOBHEMEPOM, CTaLMOHapHO CMOHTUPOBaHHBIM Ha pe3epByape.

8.2.2 Tpu NnpUMEHeHUN N3MepuTerbHON PYNETKN C rpy3oM UM METPOLUTOKA, ECNU U3MEHEHWe 6a30BOI
BbICOTHI pe3epByapa B cOOTBETCTBUM € 8.1.5 He npeBbIlwaeT gonyckaemoe pacxoxgeHue = 0,1 %, To usmepe-
HWe ypOoBHS MasyTa Ao oTrycKa (nocne npuema) H,; unu nocne oTnycka (oo npuema) H, , ; NpoBoAAT B creayto-
el nocnegosaTenbHOCTH:
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a) oryckaloT MeTpOLUTOK Mo U3MepuUTenbHOW Tpybe Unn U3MepuTenbHYo pyneTKy ¢ rpy3oM Mo Hanpas-
nswowemMy nasy nsMepuTenbHOro Nioka pesepByapa MeaneHHO A0 KacaHWUs NIIOCKOCTY, MPUHATON 3a HaYano
oTcyeTa, rpy3oM PyneTk UM HUKHUM TOPLOM MeTPOLUTOKa, He A0MNYycKasi OTKITOHEHUS PyeTKA UM MeTpoLU-
TOKa OT BepTUKANbHOrO MOMOXeHus, He 3ag4eBas 3a BHyTpeHHee ob6opyaoBaHue;

6) NogHMUMaloT METPOLUTOK UM PyNeTKy BBEPX CTPOro BepTUKanbHO, He AoMycKasi CMELLIEHUSI B CTOPOHY,
4yTOObI N36EXaTh UCKAKEHNS TUHUWA CMaYuBaHNA Ha LLKane MeTPOLLTOKa Ui PYNeTKy;

B) OTCUMTBLIBAIOT MOKasaHWA WKanbl MeTPOWTOoKa UMK WKanel pynetkn H; unu H; , ; ¢ TOYHOCTbIO
go 1 mm;

) M3mMepeHus ypoBHsS MasyTa NPOoBOAAT He MeHee ABYX pa3. PacxoxaeHvne mexay pesynbtatamu ABYX
n3mMepeHnin okHO BbiTh He Bonee =1 MM. Ecnu 310 ycrnoBue BEIMONHAETCA, TO 3a pe3ysbTaT U3MepeHUit
YPOBHSI MasyTa NpUHUMaroT cpefHeapudmMeTudeckoe sHadyeHe pesynbTaTtoB ABYX naMepeHuin. Ecnn nony-
YeHHOE pacxoXieHue npesbiaeT +1 MM, TO USMepeHUs TOBTOPSIOT eLue ABaXabl U 3a pe3yrnbTaT U3MepeHuin
YPOBHS MagyTa NpuHUMatoT cpeaHeapudMeTUHeckoe 3HaveHe Tpex Haubonee 6IM3KNX 3HaYEHWUIA pesyrnbTa-
TOB U3MEpPEHUA.

8.2.3 Ecnu pacxoxaeHne mexay pesynbTatamun AByX M3MepeHuii 6a3oBoii BbICOThI pe3epByapa npeBbi-
WwaeT gonyckaemoe pacxoxaeHue = 0,1 %, To ypoBeHb MasyTa B pesepsyape H, unun H;, ; A0 BbisicHeHUs npu-
YMH U UX yCTpaHeHWs1 JonyckaeTcs onpeaensaTh Mo pesynsTatam U3MepeHni BbICOThbI ra30BOro NPOCTPaHCTBA
(Aanee — BLICOTLI MYCTOTHI) B pe3epByape.

8.2.3.1 MamepeHue BbICOTbI MYCTOThLI B pesepByape H; unu H;, ; NnpoBoaAT ¢ NpUMEHeHUEM U3MepUTESb-
HOWM PyreTKN C rpy3oM UNn MeTpoLUTOKa B CreaytoLleil nocnegoBaTensHOCTU:

a) orycKaloT HXKe yPOBHS MasyTa:

- METPOLUTOK MO namepuTensHon Tpybe;

- PYNeTKy C rpy3oM o naMepuTesrisHOMYy ftoKy;

6) nepBbIii OTCHET NPU j~OM N3MEPEHNM Hf (BEpPXHUA OTCYET) NPOBOAAT NO LUKANe NeHThI pyNeTkn U1 no
LLKane MEeTPOLUTOKAa C TOYHOCTLIO A0 1 MM. Mpn 3TOM ¢ Lienbio obneryeHus U3MepeHunii U pacyeToB BbICOTHI
MycTOThl peKOMeHAYETCA COBMeLLaTb OTMETKY LieflblX 3HaYeHWiA MeTpa:

- C BEPXHUM KpaeM U3MepUTenbHOM Tpybbl — Ha LLKane MeTpOoLUTOKa;

- C BEPXHUM KpaeM U3MepUTenbHOro fioka — Ha LKasne pyneTku;

B) MEeTPOLLTOK UM pyneTKy NOAHNMat0T CTPOro BBepX 6e3 CMeLLeHUs B CTOPOHbI M MPOBOASAT OTCYET NO
LLKarie MeTPOoLLTOKa UMW MO LUKane pyneTkn Ha MecTe CMOYEHHON YacTu LKarbl H}‘ (HWKHW OTCYET) C TOYHOC-

Tbto 40 1 MM.
BbICOTY MycTOTHI MpU j-OM U3MepeHn H; BbIMMCRAIOT Mo dhopmyne

Hj =H? —H. (2)

8.2.3.2 BbicoTy nycToThl ONpeAensioT He MeHee ABYX pa3s. PacxoxaeHne mexay pesynbTaTamu AByX
N3MepeHnin AoIMKHO BbITb He Bonee +1 mM. Ecniu aTo ycnoBure BhINOMNHSAETCA, TO 3a pe3ynbTaT M3MepeHUid Bbl-
COThI MYCTOThI NMPUHAMAIOT cpeaHeapudMeTUHeckoe 3HadeHue ABYX uamepeHnid. Ecnu pacxoxaeHune mexay
pesynbTaTtaMu ABYX U3MEPEHWUiA NpeBbIllaeT +1 MM, TO U3MepPeHUsl MOBTOPSIOT elle ABaXAbl U 3a pesynbTar
N3MEPEHWI BLICOTbI MYCTOThI MPUHUMAIOT cpeaHeapudmMeTUHecKoe 3HaveHre Tpex Hanbonee 6nmnskux sHave-
HUWA pe3ynbTaToB U3MEPEHUIA:

- Ao oTMycka masyTa 13 pesepByapa Wnu rocrie nprema masyta B pesepsyap H;, MM, BBIYUCTIAIOT MO
opmyne

Hf = 12[(H —HM;1; (3)

1j1

- Nocre oTnycka MasyTa U3 pesepByapa Wru 4o npuema MasyTa B pesepByap Hj, 4, MM, BBIMUCISIOT Mo
dopmyne

1 g " 4
I+1=m_§ I+1)j - i+1)j]- ( )
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8.2.3.3 YposeHb Ma3syTa B peaepByape H; unim H;
- NP NPUMEHEHUN U3MEPUTENBLHON PYNETKU C rPY30M MITM METPOLLITOKA, M3TOTOBAEHHOTO U3 ctann, H}
unu Hj ,; BBIMUCAAIOT No hopMynam:

H; = Hg —Hj; (%)
Hi,4=Hg - Hi 1 (6)

- NPY NPUMEHEHUM METPOLUTOKA, U3TOTOBNEHHOTO W3 anMtoMUHUA, Hf unn H;, ; BBIYMCIISIOT No hopmynam:

H = Hg— (H) {1 + (o, — o) [(T,,); — 201} (7)

i1 = Hg = (Hi ) {1+ (o, — otgy) (Ter)i s +— 2003, (8)

rae  H;,— ypoBeHb mMasyTa, U3MePeHHbII Nocre nNpueMa MasyTa B pesepsyap Uin U3MepeHHbI 10 oTnycka
MasyTa 13 pe3epByapa, MM;
H,, , — ypoBeHb MasyTa, UsSMepeHHbI A0 Npuema masyTa B pesepsyap UM M3MepeHHbIN nocne oTnycka
MasyTa 13 pesepByapa, MM;
Hg — 6asoBas BbicOTa, 3HA4YeHUe KOTOPOW NpUBEAEHO B MPOTOKONE NOBEPKWU pesepByapa UM B CBU-
AeTenbCTBe O ero NoBepKe;
HY, H;,, — BbICOTbI NYCTOT, BblYMCNsieMble No (opmynam (3), (4);
o, — KO3 PULMEHT NIMHEAHOTO pacluMpeHUs maTepuana MeTpoLUTOKa, 3HaYeHWe KOTOPOro MPUHATO
pasHbiM 23 - 108 1/° C;
Olgr — KOBPDULIMEHT NIUHENHOro  pacluMpeHus CcTanu, 3HayeHUe KOTOPOro MPUHATO  PaBHBIM
12,5-10%1/° C;
(Te)i (Top)i s ¢ — TEMNepaTypbl CTEHKU pesepByapa, paBHble Temnepatypam Masyta B pesepsyape (7)),
(T,); + 1, COOTBETCTBEHHO, °C.

8.2.4 TMpu NpUMEHEHNN 3MEKTPOHHON PYNETKU, Kak KOHTaKTHOrO CpeAcTBa UsMepeHuin ypoBHs (no 3.9),
BbICOTY NyCTOTbl Hj unu Hj 4 U3MepsatoT B crieayroLLei nocnegosaTenbHOCTM:

a) nocne yCcTaHOBKW pyneTKN Ha pe3epByap, YyBCTBUTENbHBIA dfEeMeHT (30HA4) onyckaloT no usmepu-
TenbHOMY JIOKY 1O YCTaHOBIEHWUS ero KOHTaKTa ¢ MoBepPXHOCTbIO MasyTa B pesepByape npu AOCTUXKEHUU KOTO-
pOro, C U3ny4aTens 3Byka pyneTkd noCTynuT curHan;

6) nocrne NOCTYNIEHUA cUrHana BbicoTy NycToThl Hf WUnm H,, ONpeaensioT no wkare NeHTol, KoTopas
0QHOBPEMEHHO SABMSAETCS rMOKON MeXaHNYECKOW CBA3LIO PYETKU, C TOYHOCTLIO A0 1 MM.

BbicoTy nycToThl Hf unu Hj, , onpedenstoT He MeHee AByX pas. Ecnn pacxoxaeHue mexay pesynbTarta-
MW ABYX U3SMEPEHWIN He MpeBbiliaeT 2 MM, TO 3a Pe3ynbTaT U3MepeHUA BbICOTbI MYCTOThI MPUHMMALOT cpegHe-
apudmeTndeckoe 3HaveHue pesynbTaToB ABYX M3MepeHWin. Ecnv nonyvyeHHoe pacxoxaeHue npesblluaeT
2 MM, TO U3MEpPEHUsI MOBTOPSIIOT eLlle ABaxKAbl U 3a pe3ynbTaT n3MepeHUin NpUHUMaloT cpegHeapudmMeTuyec-
koe 3HayeHue Tpex Hanbonee BAN3KMX 3HAYEHW Pe3yNbTaToB N3MEPEHWUI, OKPYTTeHHOe A0 Lenoro Muinu-
meTpa.

Bricothl Hf 1 Hj,4, MM, BbIYMCTISIHOT Mo chopmyrnam (3) u (4).

YpoBeHb MasyTa B pesepByape H,; unu H; , , BblMUCNAT no dopmynam (5) unu (6) cooTBeTCTBEHHO.

8.2.5 lpu NnpuMeHeHUM ypoBHEMEPA, KaK HEKOHTAKTHOro cpeacTBa UamepeHuii yposHsi (no 3.10), CMoH-
TUPOBAHHOrO CTaLMOHAPHO Ha roprioBUHe pesepByapa, U3MepsioT BbICOTY MycToThl H unu Hj,, Henocpe-
ACTBEHHO MO MoKasaHWio ypoBHeMepa.

YpoBseHb Masyta H;unn H,,

-ecrm G <0, To BeMMCNAOT No hopmynam:

H,=Hg~ |Gl -H]; (9)
Hiyq = Hg = |G| H],; (10)
-ecnu G > 0, To BbIMMCIIAOT No hopmynam:

H, = Hg+ |G| - H; (11)
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H;,1=Hg +IG|—H},,, (12)

roe G — aTanoHHOe paccTosiHWe YpoBHeMEpa, BbluucneHHoe no dopmyne (1);
Hg — GasoBas BeICOTa pe3epByapa, onpejeneHHas nepe/ oTNyckoM MasyTa U3 pesepBsyapa Wiu rnocrne
npuema ero B pesepByap no dopmMyne

Hg = Hg {1+ a , [(T,);— 201} (13)
Hé*— 6a3OBaﬂ BbICOTa pe3epByapa, onpeaeneHHaa nocne OTI'IyCKa Ma3yTa n3 peaepByapa nnu nepen
npuemMomMm ero B pesepByap no copmyne

*

Hg = Hg {1+ ac, [(T,);11 — 201}, (14)

rae o — KO3MMUUMEHT NUHEAHOTOo pacluMpeHns  CcTanK, 3HaYeHWe KOTOPOro MPUHATO  paBHbIM
12,5-107% 1/ °C;
Hg, — 6asoBas BbICOTa pesepByapa, 3Ha4eH1e KOTOpOIA NpuBeaeHo B CBUAETENLCTBE O NMOBEPKE pesep-
Byapa unu B NpoToKoMe NoBepKu, MM.
8.3 UamepeHUue TemnepaTypbl Ma3yTa B pe3epByape
8.3.1 TemnepaTypy Ma3yTa B pe3epByape onpeaensioT no pesynbTaTtam UsmepeHuil TemnepaTypbl B TO-
yeyHbIX Npobax MasyTa, oTobpaHHbIX NepeHOCHBIM NPO600TOOPHMKOM Mo 2.4.1 Unn 2.4.2 FTOCT 2517 ¢ npuMe-
HeHWeM TepMmomeTpa, ykasaHHoro B 5.1.3, ¢ abcontoTHol norpelwHocTbio He 6onee + 0,2 °C.
8.3.1.1 Mocne u3snevyeHna npobooT6OPHUKA, TEPMOMETP OMYCKaloT B Ma3yT, HaXoAsiLLMiics B Npo6ooT-
BGOopHMKe Ha rNyOrHY, ykazaHHYH B TEXHUYECKOM NacnopTe Ha AaHHbIA TEPMOMETP, U BblAepXUBaloT B Npobe B
TeyeHne 1—3 MUH [0 NPUHATUS CTONBUKOM PTYTU ((KUAKOCTM) NOCTOSAHHOTO MOMOXEHUS.
He BbiHMMas TepmMomeTpa U3 Npobbl MasyTa, 0TMEYaloT NokasaHue Mo LWKane TepMoMeTpa U sanuckisa-
tOT 3HaYeHWe TeMmnepaTtypbl MasyTa.
8.3.1.2 CpegdHtoto Temnepatypy MasyTa B pesepsyape T, °C:
- Npu oT6ope npob no 2.4.1 FOCT 2517 T, BbluMcAsiOT no hopmyne
T +6TCp +Tg )

L= (15)

- npu ot6ope npob no 2.4.2 FOCT 2517 T, °C, BuluUcnaOT no opmyne

Tv” - 3Tcp4+ TB , (16)

rae T, Ty, T,— TeMmnepaTypbl TOYEUHbIX MPOG MasyTa HWKHEro, CpPeaHero U BepXHero ypoBHeil cooTee-
TCTBEHHO naMmepeHHbIx no 8.3.1.1, °C.

8.3.2 lNpu npumMeHeHUU MHOroToueuHoro npeobpasoBaTtensa TemnepaTypbl Mo 5.1.3.2, ctaunoHapHo
CMOHTUPOBAaHHOIO Ha pesepByape, CpefHIolo TeMnepaTypy MasyTa B pesepByape T U3MepsioT ¢ norpew-
HocTblo He 6onee 0,5 °C.

8.3.3 Tpu npumeHeHUU NnepeHoCcHOro NpeobpasoBaTens TeMnepatypsl Mo 5.1.3.3, TemnepaTtypy masyTta
T, u3MepsaloT Ha ypoBHAX oT6opa nNpob MasyTa, ykasaHHbiX B 2.4.1, 2.4.2 TOCT 2517, ¢ norpeLHocTbIo
+0,5°C.

CpepgHioto TemnepaTypy MasyTa BbluMcnsAoT no copmyne (15) unu (16).
8.4 U3amepeHue NNOTHOCTU Ma3yTa

8.4.1 MnoTHOCTb Ma3yTa U3MEpPSIIOT apeoMeTPOM UMK NlabopaTopHBIM MITIOTHOMEPOM B akKpeaUTOBaH-
HOW UcnbiTaTenbHol nabopatopun B 06beanHeHHoi npobe, cocTaBNeHHON 13 ToueYHbIX Npob masyTa, oTo-
6paHHbIX 13 pesepByapa nepeHoCcHbIMU NpobooTbopHuKkamu no 2.4.1 unn 2.4.2 FOCT 2517.

8.4.1.1 MnoTHOCTb MasyTa Npu NPUMEHEHUN apeoMeTpa U3MEpPSIOT B COOTBETCTBUM C TpeBoBaHNAMU
pekoMeHaauuii [1], a npy npyMeHeHUM NabopaTopHOro NIOTHOMEpa — B COOTBETCTBUMN C TPeBOBaHUAMM TeX-
HUYECKOM AOKyMeHTaLMW Ha nioTHoMep ¢ abComnoTHOI NorpellHoCcTLIo He Gonee + 0,5 kr/imd.

8.4.1.2 lMpepensl gonyckaemol abCconoTHOW NOrpeLlHOCTU pe3ynbTaTa U3MepeHnin NNIOTHOCTU MasyTa
(kaK BA3KOro NpoAyKTa 1 C BLICOKOW TeMMepaTypoil 3acTbiBaHUS) apeoMeTPOM A0MKHbI BbiTb YCTaHOBAEHbI N0
aTTeCTOBaHHOW MeToauKe U3MepeHUin NII0THOCTU Ma3syTa.

8
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8.4.1.3 MnoTHOCTb MasyTa, U3MepeHHyto no 8.4.1.1, nepecynTLIBAOT B NMOTHOCTL MPU CTaHAAPTHOWN
Temnepatype 15 °C, ucnonbsys 1abnuuy A.2 npunoxerus A pekomeHgauuia [4] nnn MeToaoM NUHENHON UH-
TepnonsauMn No NPUNOXKEHUI0 A HacTosALWero ctaHaapTa.

8.4.1.4 MnoTHoCTb MasyTa, p,, KI/M3, NPUBEAEHHYIO K YCIIOBUSIM U3MEPEHUI o6 bema MasyTa npu Temne-
patype T, °C:

- Ao OTNycKa MasyTa U3 pesepByapa WK nocre npuema ero B pesepayap (p,); BIMUCAAIOT No dopmyne

()i = (P15)i €xP {= (P45); (T, ;= 15) [1 + 0,8 By5); (T, ;— 15)I%s (17)

- nocne oTnycka MasyTa U3 pesepByapa WM 40 npuema ero B pesepsyap (p,); , 4 BIMUCIAOT No
dbopmyne

Pis1= P15)ie 16X {= O15)i+1 + (T, ;4 1= 15) [1+ 0,8 Bys)is 1 (T, ;41— 19 (18)

rae (pys); (P15); + 1 — 3HAYEHNA NNOTHOCTU MasyTa, onpeaeneHHble no 8.4.1.3, kr/md;
B15)i B15);+ 1 — KodDDULMEHTEI 06BEMHOrO pacluMpeHns MasyTa, BbluMcsiemMble Mo popmynam:

_ 1869696 N 0,48618

Bis)i= (19)
(P15)7 (P1s);
1869696 0,48618
B1s)is1= >t ) (20)
(P15)i41 (P15),-+1
rae T, ;— cpedHsiA Temnepatypa masyTta B pesepsyape, °C, BblumcnsieMas no dopmyrne (15), unu nsmepsie-
mas no 8.3.2;
T, ;+1— cpeaHsas TemnepaTypa masyTa B pesepyape, °C, Bbidvcnsemas no gopmyne (16) unu nsmepse-
Mas rno 8.3.2.

8.4.1.5 TnoTHOCTM MasyTa, NpuBedeHHbIe K CTaHaapTHon TemnepaTtype 20 °C, py,, Kr/M3, BBIMMCAAIOT NO
dopmynam:

(P20); = (Pis)i exXP {— Bys); S [1 + 4 By5) 11 (21)
(P20)i+ 1= (P15)i 41 €XP {=B45)i+ 1 5 [1 + 4 Bys); 141} (22)

8.4.2 MNpun npuMeHEHWM NepeHOCHOro MMOTHOMEpPa, NAOTHOCTbL MasyTa U3MEPSIIOT B pe3epByape Ha
YPOBHSIX 0T60pa npo6 no 2.4.1, 2.4.2 TOCT 2517 ¢ abcorntoTHOM NorpelwHocTLio He Gonee + 1,5 kr/m3.

8.4.2.1 CpeaHiolo NNOTHOCTbL MasyTa B pesepByape:

- Ha ypoBHsAX oT6opa npob no 2.4.1 FOCT 2517 p,,, °C, BbMUCAAT No cdhopmyne

pu +6pgp +p
P(, _Pn 8cp B; (23)

- Ha ypoBHsix oT6opa no 2.4.2 FOCT 2517 p},, °C, BbiMUCHsAOT No hopmyrne

. _3cp + P (24)
v - .

4

FA€ Py Peps Ps — MIOTHOCTU Ma3yTa HIWKHETO, CpeIHEro 1 BepxHero yposHen, Kr/m3,

8.5 OnpepeneHue 06bLema MasyTa B pesepByape

8.5.1 O6vem masyTa B pesepsyape (V,); unu (V,),, 1, M3, onpeaensiioT no rpagyvpoBoYHOI Tabnuue pe-
3epByapa, UCMoNb3ys pe3ynbTaThl:

a) usmepeHns yposHa H;umm H;, , no 8.2.2;

6) BbluUMCNEHUs:

- ypoBHa H; no cdopmyne (5) unm (7), (9), (11);

- ypoBHa H; , ; no chopmyne (6) unum (8), (10), (12).

8.5.2 O6bem masyTa B pesepByape (V,); unm (V,); , 4, onpeaeneHHbin no 8.5.1, npuBeeHHbIN K BMeCTU-
MOCTU pesepByapa, COOTBETCTBYIOLLEN TemnepaType, Npyu KOTOPOoil M3MepeH ypoBeHb MasyTa B pesepByape
V(t); unn V(1)

i+ 1
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a) npu U3MepeHUn ypoBHSl MasyTa U3MepuUTenbHOW PynNeTKOM ¢ rpy3oM No U3MEPUTENBHOMY TIOKY MU
npy U3MepPeHU MeTPOLLITOKOM MO M3MepuUTenbHoi Tpybe no 8.2.2 BuiuncnAoT no chopmynam:

VE); = (Vo)i {1 + Bag + ag) (Te,); — 20} (25)
VOiv1= (Vo)iw 1 {1+ Bag, + ag) [(Te,); 4 4 — 20} (26)

rae o.g — TeMneparypHbii KoaddUUMEHT NMHERHOro pacluMpeHns MaTepuana uaMepuTenbHON pyneTka Unm
meTpowToka, 1/°C. Ero 3HayeHust NpuHUMAaLOT paBHBIMMU:

- NS HepXaselollei ctanu — 12,5108, 1/°C;

- onsa anomMuHna — 23 - 1078, 1/°C;

6) npu U3MepeHun ypoBHa masyTta H, unn H, , , B cootBeTcTBUM C 8.2.3 unn 8.2.4, 8.2.5 BbIMMCHIAIOT MO
dhopmynam:

V)= (Vo)i{1 + 3o, (Ter); — 20} (27)

V71 = (Vo)ia 1 {1+ 3o, [(Te;); 4 4 — 2003 (28)

8.5.3 Ob6bembl masyTa, onpeaeneHHele Mo 8.5.2, NpuseAeHHblE K CTaHAapTHOW TemnepaTtype 15 °C
(Vis)i (Vy5); 4 1 BEIMMCIIAIOT MO hopmynam:

(Vis)i = V() exp {= B45); (T,.;— 15) [1 + 0,8 (T, ;- 15)]}; (29)

(Vis)is1 = VA) s 1 €XD{= Bis)ivq (T, ;44— 15) [1 +0,8(T, ;14— 15)]}, (30)

rae V(f), — obbem masyTa, M3, BbiMMCAAEMbIN No dopmyre (25) unm (27);
V(t);, , — 0B6bem MasyTa, M3, BeiMMCnseMbIi no chopmynie (20) unu (28);
B+5)s B15); + 1 — KoathdULMEHTE 06BbeMHOro paclumpeHust MasyTa, 1/°C, Bbluvcnsembie no chopmynam (19) n (20).

9 TpeGoBaHuA Kk onpeaeneHMio Maccbl 6pyTTO Ma3yTa B pesepByape

9.1 Maccy 6pyTTO MasyTa m; (40 OoTnycka mMasyTa 13 peaepByapa vunu nocre npuema ero B pesepayap)
unu m;, 4 (Nocne oTnycka masyTta uUs pesepsyapa Unm 4o nprema ero B pesepsyap):

9.1.1 Tpu np1BeaeHUM NNOTHOCTU M 0Bbema K cTaHaapTHo Temnepatype 15 °C m{ unumy, 4, Kr, BblMUC-
nsT No dopmynam:

m; = (Vis); (P15); (31)
mi 1= (Visdivr P18)is 10 (32)

roe (Vys)y (Vys); 4 1 — 3Ha4eHusa obbemos masyTa, M3, BbluucnsieMble no dopmynam (29), (30);

(P15); (P15); + 1 — 3HAYEHNS MNOTHOCTW Ma3yTa, Kr/MS3, onpeaerneHHble no 8.4.1.3.

9.1.2 [Mpu npuBeaeHUM NNIOTHOCTA MagyTa K yCIOBUAM n3mepeHuii o6bema masyta no 8.4.1.4 m/, m/, 4,
Kr, BBIYUCIAOT Mo dopmynam:

mf = V(t); (p,); (33)
mi”+1 = V(t)i+1 (pv)i+ 1 (34)

rae (p,); — NNOTHOCTL MasyTa, Kr/m3, Belumcnsemas no copmyne (17) nnm (23);
()i + 1 — NAOTHOCTL Ma3syTa, kr/M3, BeMMUCTISeMast no dopmynie (18) unm (24).
9.1.3 TlMpedenbl AonyckaeMon OTHOCUTENbHON MOrPELIHOCTU M3MepPeHUiA Macckl BpyTTo MasyTa B pe-
3epByape dm;, dmj, 4 unn dm;, dm/,4,%, BbeluncnsoT no dopmyne (26) FOCT P 8.595.
9.2 Maccy 6pyTTo MasyTam, urivm;,, KT, P\ U3MEPEHM NAOTHOCTU MasyTa HEeMOCPEeACTBEHHO B pe-
3epByape NepeHoCHbIM NIoTHOMepoM Mo 5.1.5 BelMUCAAOT no dopmynam:

m; = V() (py ); (35)
Mt = V01 (0 )ya 10 (36)
rae (o, )i (p;)“,,] — 3HaueHWs NNOTHOCTU MasyTa, Kr/M3, BbluMcneHHble Mo dopMynam (23), (24) cooTeeT-

CTBEHHO.
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9.2.1 MNpepaentbl AoNYycKkaemMoi OTHOCUTENLHOW MOrPEeLHOCTU U3MepeHuid maccol 6pyTTo MasyTa ém; ,
Sm;”, %, BbIUMCASIOT NO hopmynam:

am; = £1,1,/5K2 + (3py)? + (Ky;5H;)? + SN?; (37)
8m; 1 = £1,18K2 +p))201 + (Kipi 13H; )% + N2, (38)

rae 8K — oTHocuTenbHas NorpewHocTb onpeaeneHnsl BMecTuMocTH (rpagynpoBoYHON Tabnuubl) pe-
3epByapa, %;
©py)i» (6py);.1— OTHOCUTENbHBIE NOTPELIHOCTU U3MEPEHUA NMOTHOCTeN (p, );, (P, )i 1, %o;
Ky i» Ky i+ 1 — K03tDDULMEHTLI hopMbI pesepByapa, BbIdMCTIAEMbIE MO dopmyne (28) FOCT P 8.595;
8H, 3H; , { — oTHOoCUTenNbHbLIE NOrPELHOCTM U3MEePEHWIn YpoBHeW MasyTa B peaepyape, %;
8N — npepgen gonyckaeMoW OTHOCUTENbHOW MOrPELIHOCTY YCTpoicTBa 0bpaboTkm Hopmaumm
U N3MepUTENbHO-BLIMUCIIMTENIBHOrO KOMNNEKea (U3 cBUaeTENbLCTBA 06 YTBEPKAEHUU TUNa
WU ceuaeTernscTBa o nosepke). Mpu oTCyTCTBUM AaHHBLIX NPpUHUMALOT paBHbIM + 0,05 %.
3HaueHus (6p,);, (6p,);,1 BRIMUCAAOT No bopmynam:

Goo); = L2100, @py);,q = 20¥din1 400,
Pvli Py )i+

rae (Ap:,)i, (Ap:,),+1 — abCcomnioTHbIE NOrPeLUHOCTU U3MEPEHUIA NMOTHOCTU NEPEHOCHBIM NIOTHOMEPOM, Kr/M®;
(p;),., (p; )i+ 14— NMNOTHOCTU MasyTa, Kr/M3, BelMMCAEMbIe No hopMynam (23), (24).
3HadeHus 8H,, 6H, , | BbIMUCTIAOT No opmynam:

sH, =+ 2100, 8, , =+ 2ir1 400,
H; Hisa
rae AH, AH;, ; — abcontoTHbIE NOrpeLHOCTY 3MepeHuin yposHen H; , H;, ,, MM;
H; — ypoBeHb MasyTa B pesepByape, MM, U3MEPEHHBbI No 8.2.2 unu BeIMUCAISIEMEIA NO dopMy-
nam (5), (7), (9), (11);
H;,,— ypoBeHb MasyTa B pe3epsyape, W3MepeHHbIi A No 8.2.2 UIN BbIYACTIIEMBIA MO opmy-
nam (6), (8), (10), (12) mm.
9.3 OnpepeneHue macchbl 6pyTTO MasyTa, NPUHATOrO B pe3epByap UNU OTNYLLEHHOTo
13 pesepByapa
9.3.1 Maccy 6pyTTO MasyTa m, Kr:
- NPy onpeaeneHn Maccel 6pyTTo Masyta m; unu m;, , No 9.1 BLIMUCTISAIOT No dopMyne

m=m;—m;,; (39)
- Npv onpeaeneHni Macchl 6pyTTo MasyTa m; Wi m/,4 no 9.2 BEIMMCASIOT MO dopmyne

m’=m; =m; 4, (40)
rae m, m;, , — Maccel 6pyTTo MasyTa, Kr, Bblumcnaembie no dopmynam (31), (32) unv no dopmynam (33),
(34);
m,.”,m,.*Jr1 — Macchbl 6pyTTO MasyTa, Kr, Beluucnsemsle no dopmMysiam, (35), (36).
9.3.2 lMpedenbl 4onyckaeMon OTHOCUTENbHOM NOrPEeLHOCTU Macchl MasyTa dm, %:
- Npy onpeaeneHn Macckl Masyta no 9.1 3m sblducnstoT no copmyne (30) FOCT P 8.595;
- Npu onpeAeneHnMn Maccel MasyTa no 9.2 3m* BblMMCAOT No opmyne

2 . \2
dm* = £1,1 {”’_] c? +[%} C?q +8N?, 41)

m

11
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rAe  C,=8K? +(Ky; 3H;)? + (py)?; (42)

Civy = BK2 + (Kpjo18Hy,1)7 +(Bpy) 201 (43)

10 TpeGoBaHuA K onpegeneHnio Maccbl HETTO MasyTa

10.1 Maccy HeTTo Ma3yTa onpeaensioT Kak pasHOCTb Macchl MasyTa 1 Macchl 6annacTa.

10.2 Maccy 6annacta (kak cyMMy Macc BOAbl U MeXaHU4YeCKUX NMpUMecei B MasyTe) onpedensitoT no pe-
3ynbTaTaM U3MepeHnin MaccoBor Aonu Bodbl B MasyTe no FOCT 2477 1 MaccoBON 40N MeXaHUYecKUX npu-
meceli B masyTe no FOCT 6370 B 06beanHeHHoN Npobe, cocTaBNEHHON N3 ToUeUHbIX NPo6, oTo6paHHbIX Mo
rOCT 2517.

10.3 Maccy HeTTo MasyTa m;, T, BBIMUCTIAIOT No popmyne

m, = m - mg, (44)

rae m— macca masyta, UsMepeHHaa ogHUM 13 MeToaoB Nno pasgeny 9,T;
mg— Macca 6annacrTa, Kr, BblYUCNsiemas no cbopmyne

W, +W,
mg=m—=2—"41 (45)
100
rae W, — maccoBas aonst Boabl B masyTte, %;
W,, ,— maccoBas [ons mexaHu4eckux npuMecen B Mmasyte, %.

10.4 TNpeaensbl OTHOCUTENBHOWM NOrPELUHOCTU U3MEPEHUIA Macchl HeTTo MasyTa dM,,, %,
- Npv onpeAeneHun maccel 6pyTTo No 9.1 8M,, BbluUcnsioT no opmyne

2 2 2
AW,
6M’_" = —|_-1,1 (S_m] +L’“"2; (46)
11 1 Wo tWaun
100
- Npu onpedenexHun maccebl 6pyTTo Masyta no 9.2 8M,, BeluMCnsOT No popmyne
om' ) AwZ 4 aw?
M= | | s (47)
11 1 We +Wun
100

rae AW, — abconioTHas NnorpeLHocTs U3MepeHniA MaccoBon oMW BoAbl B MasyTe, %;
AW,  — abconoTHas NorpeliHocTb UsMepeHuii MaccoBON A0NM MEXaHUYeCcK X NprmMecei B MasyTe, %;
dm — npepenbl 4OMYCKaeMon OTHOCUTENLHON NOrPeLHOCTU U3MepeHuUiA Macchl 6pyTTo masyTa, %, Bbl-
uncnsiemole rno popmyne (30) FOCT P 8.595;
dm’” — npepernbl AonyckaeMoii 0THOCUTENbHOM MOTPeLLHOCT U3MepeHWii Macehl 6pyTTo MasyTa, %, Bbl-
uncnsiemole no popmyne (41).
ABCOMIOTHBIE MOrPELIHOCTU U3MEPEHNIA MacCoBbIX A0MeN BOAbl, MEXaHUYECKUX NpuMecei B MasyTe
AW, AW, ,%, BbIMACNAIOT No hopmyne

B cooTBeTcTBUN ¢ TOCT P 8.580:

R — BoCNpon3BoaMMOCTL MeToda UCTbITaHWUiA;

r — NOBTOPSIEMOCTb MeToAa UCTbITaHWU;

N — 4ncno UcnbiTaHWR.

10.5 3HadveHue npedenos OTHOCUTENbHOW NOrPELUHOCTU USMEPEHUIA MacChl HETTO MasyTa He OOJTKHO
npeBbIlWaTb 3HAa4YEHWUA, NpUBEAEHHbIX B Tabnuue 1.

12
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Mpunoxenne A
(cnpaBouHoe)

MeToauka nepecyeTa napaMeTPoB Ma3syTa C MCNOMb3OBaHUEM Tabnuu npunoxeHusa A
u npunoxeHus I pekomeHaauum [4] MeTOAOM NUHEAHOA UHTEPNONALUN

A.1 JlvHerHy0 MHTepNoNsALMIO NPOBOAAT OAHOBPEMEHHO MO rOPU3OHTanNM N BepTUKanu.

A.1.1 o ropmnzoHTanm
- NO NepBON CTPOUKe y' no dopmyne
(A.1)

y =y + 27 ),
Xy =Xy

- NO BTOPOW CTpouKe ¥y’ no dopmyne
(A.2)

” ”
iy,
2™

rae x, y — UCXoaHble AaHHble;
X;, ¥4 — MEHbLUKe 3Ha4YeHUs NapameTpoB: X, ;

Xpy Yo — BOMbLUNE 3HAYEHNS NAPAMETPOB: X, ¥;
A.1.2 Mo BepTMKanu BbIHMUCNAIOT MCKOMOE 3Ha4eHWe napameTpa y, no gopmyne

Vo=y +L Y (z%-2), (A3)
2y =44

rge y' — MeHbluee 3HaveHue napamMeTpa y;
y" — BOnbluee 3Ha4eHWUe napameTpa y;
z, — 60rblee 3HaueHve napameTpa z;
Z, — MeHbLUee 3Ha4YeHue napameTpa z;
Z* — 3afjaHHOe 3HaYeHue napameTpa z.

A.2 Mpumep pacyeTa
A.2.1 TnoTHOCTbL Ma3yTa, U3aMepeHHyto Npu Temnepartype nnioc 50,3 °C, pasHyto 933 kr/m3 , Heo6xoguMo nepecuu-

TaTb B NMNOTHOCTbL Npu Temnepartype 15 °C.
A.2.2 WUcxogHble gaHHbIE U pe3ynbTaThl BEIMUCIIEHWIA NpuBedeHsbl B Tabnuue A.1.

Tabnunuya A1
3HaueHne NNoTHOCTH Npu Temnepartype 15 °C, krim®
t °C PesynbTaThbl BbMUCTIEHUA ¥,
830 840
50 854,9 864,8 857,87
50,3 — — — 858,1
51 855,6 865,5 858,57

A.2.3 Ucnonb3aysi aaHHble Tabnuubl A.1 npunoxexnusi A pekomeHgauumn [4] no dopmyne A.1 u A.2 BbluMCnNsIoT:

8648-8549 533 _ 830) = 857,87 kr/me;

y' =854,9+
840830

y = 8556 + % (833 — 830) = 858,57 kr/M3;

Y, = 857,9 + M (50,3 — 50) = 858,1 Kr/w®.

13
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[1] PekomeHgaumm
no MeTporormn
P 50.2.075—2010

[2] NpaBuna no meTponornu
MNP 50.2.006—94

[3] MpaBuna no metponornu
MNP 50.2.104—2009

[4] Pexomengaunm

no MeTporormMm
P 50.2.076—010
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Bubnuorpadus

locygapcTBeHHas cncTema obecneyeHns eAMHCTBA UamepeHnin. HedpTb 1 HedbTenpoayk-
Tol. NabGopatopHbie MeToAbl M3MEpPeHWs NMOTHOCTM, OTHOCWUTENbHOW MNMOTHOCTU WU
nnoTHocTu B rpagycax API

locypapcTBeHHan cuctema obecneqeHus eamHeTea uamepeHui. MNopsaok nposeaeHus
NoBepKN CpeacTB U3MEPEHUN

locyaapcTBeHHasn cuctema obecneqeHns eamHcTea namepeHui. MNMopsiaok nposeaeHus
MCNbITaHUIA CTaHAAPTHLIX 06pa3LOB UMK TUNa CPEACTB U3MEPEHUN B LIENSX YTBEPXKAEHNS
TMna

FocypapcTBeHHas cuctema obecneyenus eguHcTBa MamepeHui. MNnotHocTe HedpT M
HedTenpoaykToB. Metogbl pacyeta. lNporpamma n Tabnuubl npuBeaeHns
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