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[lpegucnoBue

Llenn, oCHOBHbIE MPUHLUMbLI 1 OCHOBHOWM NOPSAA0K NpoBeAeHNs paboT No MeXrocyaapCcTBEHHON cTaHaap-
Tnsauum yctanosneHsl FTOCT 1.0—92 «MexrocygapcTBeHHasi cuctema ctaHgaptmsaummn. OCHOBHbIE NOSoxe-
Hus» n FTOCT 1.2—97 «MexrocygapcTBeHHast cuctema ctaHgapTtusaunn. CtaHaapTbl MEXrocyJapcTBEHHbIE,
npaBuna, pekoMeHaaummn no MexxrocyaapcTBeHHon ctaHaapTusauuu. Nopagok paspaboTku, NPUHATNSA, OOHOB-
NEeHUa U OTMEHbI»

CBepgeHUA o cTaHaapTe

1 PASPABOTAH ®epepanbHbIM rocygapcTBeHHbIM YHUTAPHBLIM npeanpuatuemMm «BcepoCcCUnUCKMA Ha-
YUYHO-UCCNeaoBaTeNnbCKMN MHCTUTYT pacxoaometpun» (PIyr BHUNP)

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEeryrnmpoBaHunio U METPOOMA

3 NMPUHATHEI MexrocygapcTseHHbIM COBETOM MO cTaHAapTU3aUnMn, MeTponornm n ceptudpukaumm (npo-
TOKON Ne 36 oT 26 aHeapa 2009 r.)

3a NMPUHATUE NPOronocoBasni:

KpaTkoe HammeHOBaHUe CTpaHbl Koa cTpaHsbl CokpalleHHOe HAUMMEHOBAHWE HALIMOHANBHOMO opraHa
no MK (MCQO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTmn3aunm

AsepbanmxaH AZ A3cTaHgapT

ApmMeHuns AM MWHTOPrakOHOMPAa3BUTUA

benapycb BY [foccTaHpapT Pecnybnuku benapychb

[ py3uns GE [ py3cTangapTt

KaszaxcTtaH KZ ['occTaHgapTt Pecnybnukn KasaxcraH

Kblprei3cTaH KG KblprelacTangapT

MonpoBa MD MongoBa-CtaHgapTt

Poccunckas Pegepayus RU denepanbHOE areHTCTBO MO TEXHUYECKOMY

PEryNMPOBaHUIO U METPOIIONUA

TamKUKNCTaH TJ TamKukctTangapT

Y3bekncTtaH UZ YactaHgapT

YKpaunHa UA [focnoTpebcTangapT YKpaunHbl

4 [lpukasom PegepanbHOro areHTCTBa nNo TEXHUYECKOMY PeryrnmpoBaHuUio M MeTponornm ot 18 MoH4
2009 r. Ne 195-cT pekomMeHgaLuK No MexrocygapctseHHon ctaHgapTusaumm PMIT 86—2009 BBeaeHbl B Aeu-
CTBME B Ka4yecTBe pekoMmeHaauun no metponorun Poccunckomnm @eaepaunn ¢ 1 aueapa 2010 .

5 HacTtosilwme pekomeHaaLmnm paspadboTaHbl Ha OCHOBE peKoMeHaauum no Mmetponorn Poccunckon Pe-
aepaunn M 2951—2005 «l'ocynapcTBeHHas cuctema obecneveHUa egnHcTBa namepeHnn. Macca HedpTw.
MeToauka BbINONHEHUA U3MepeH B BepTUKarbHbIX pe3epByapax B CUCTeMe MarucTpanbHoro HedptenpoBoa-
HOro TpaHcnopTa»

o BBEAEHbDLI BINEPBbIE

VIHgbopMayus 0 ege0eHUU 8 delicmeaue (MpekpauwieHuu oelticmaus) HacmosiLux peKkomMeHoauuu rnybrnu-
Kyemcsl 8 UHQOpMaUUOHHOM yKasamere «HayluoHanbHbie cmaHoapmabiy.

VIHgbopmMayus ob UMEeHEHUSX K HacmosiLWUM peKkoMeHOalusaMm rnybrnukyemecsi 8 UHGhOpMalUOHHOM yKa3a-
merne «HalyuoHanbHbie crmaHoapmbi», @ mekcm U3MeHeHUU — 8 UHOpMaUUOHHbIX yKazamernsx « HaluuoHarb-
Hbie cmaHOapmbi». B crniydyae nepecmompa Uniu ommMeHbl Hacmoswux peKkoMeHOauul coomeemcecmaeayrouiast
UHOopMayust byoem onybriukosaHa e UHpOopMalUuUOHHOM yKazamene «HayuoHaneHbeie cmaHoapmbiy

© CtaHgaptuHdopm, 2009

B Poccunckon deagepaunmn HacTodawne pekomeHaaumm He MoryT ObiTb MOMHOCTbIO UMM YaCcTUYHO BOC-
Npon3BeaeHbl, TUPaXMpOBaHbI U pacnpocTpaHeHbl B KayecTBe ounumansHOro nsgaHnsa o6es paspelueHmns Pe-
OepanbHOro areHTCcTBa No TeXHUYECKOMY perynmpoBaHuio 1 MeTPONornm
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PEKOMEHAOALUUWN NO MEXITOCYOAPCTBEHHOU CTAHOAPTU3ALUMN

[ocynapcTBeHHan cuctema obecrneyeHmsl eAMHCTBA U3MEepPeHUN

MACCA HE®TH
METOAVKA BbINOJIHEHUA USMEPEHUU B BEPTUKAJIbHbIX PESEPBYAPAX
B CUCTEME MAITMCTPAJNIbHOIO HE®TENPOBOAHOIO TPAHCIOPTA

OCHOBHbIe NOJIOXKeHUA

State system for ensuring the uniformity of measurements.
Mass of petroleum. Measurement procedure in vertical tanks in the main petrowire systems. Basic propositions

[lata BBegeHusa — 2010—01—01

1 O6nacTtb npMMeHeHUn

1.1 HacToswiue pekoMeHaaumm pacnpocTpaHATCA Ha BepTUKanbHbI€ cTalnbHble UWIMHAPUYEeCKUue pe-
sepByapbl TMNOB PBC, PBCI1, PBCI1K u Ha xXene306eToHHbIe pe3epByapbl LUNUMHAPUYECKOU U NPAMOYIONbHON
cdopmbl TMNOB XKBP, >KBPT1, XXBPIK (nanee — pesepByapbl) HOMMHaNbHON BMeCTUMOCTbIo A0 50000 m3.

1.2 PekomMeHaaumm ycTaHaBnNUBaOT METOAUKY BbINOMMHEHMS U3MEPEHU Maccbhbl TOBapHOU HedTU (Aa-
nee — HedTb) B pesepByapax nNpu npoBeaeHUn y4YeTHbIX onepauui B CUCTEME MarncTpanbHoro HedTenpo-
BoaHoro TpaHcnopta OAO «AK «TpaHcHedTb», BKAoYas npyuemMm HedTu OT rpy3ooTnpaBuTenen u caadvy ee
rpy3onony4vyarensim.

2 HopMaTuBHbIE CCbIJNIKK

B HacToALWKUX peKkoMeHAauusax Ucnornb3oBaHbl HOPMaTUBHbIE CCbINTKM Ha cneaylowue ctaHgapThl:

[OCT 8.570—2000 locymapctBeHHaa cuctemMa obecneyvyeHuUs eOuHCTBa U3MepeHWn. PesepByapbl
cTalbHble BepTUKalbHble LunuHagpuveckue. Metoamka noBepku

[OCT 12.1.005—88 O6wure caHUTapHO-rrneHn4Yeckne TpedboBaHuA K BO3ayxXy padboyen 30Hbl

[OCT 12.1.007—76 Cucrema ctaHgapToB Oe3onacHoCTU Tpyaa. BpeaHble BewlecTsa. Knaccugpukauus
1 obLiue TpeboBaHMUA 6e30nNacHOCTH

[OCT 2477—65 HedTb U HepTenpoaykTbl. MeTopn onpeneneHns cogepkaHus Boabl

[OCT 2517—85 HedTb ¥ HedbTenpoaykTbl. MeTtogbl oTbopa npob

[OCT 3900—85 HedTb u HedTenpoaykTbl. MeToabl onpeaeneHust NNOTHOCTU

[OCT 6370—83 Hed1b, HETENPOAYKTLI U Npucagku. Metoa onpeaeneHusa MeXxaHu4yeckux npuMecen

[OCT 7502—98 PyneTkun nusmepurtenbHble MeTannmyeckme. TexHu4eckme ycrnoBus

[OCT 21534—76 HedTb. MeTOALl onpeaeneHnsa cogepXaHusa XNopucTbIX CoNnen

[IpumedvyaHune—Ilpyu nonb3oBaHUM HaACTOALUMM PEKOMeHpauuamMu uenecoodbpasHo npoBepuTb AEUCTBUE
CCbINTOYHBIX CTaHAAPTOB MO MHPOPMALMOHHOMY yKasaTenio «HaluoHanbHbele cTaHAapTbl», COCTaBNEHHOMY MO COCTOAHUIO
Ha 1 sHBapA TeKkyLlero roga, U N0 COOTBETCTBYIOLLUM MHPOPMaLIMOHHBIM YKasaTensam, onybnukoBaHHbIM B TEKYLLIEM roAy.
Ecnun cCbinoYHbIA cTaHAapT 3aMmeHeH (M3MEHEH), TO NPU NONb30BaHUN HACTOALLMMU peKOMEeHAaUMAaAMN CreagyeT pyKoBoO-
OCTBOBaTbLCA 3aMeHAKLWUM (U3MEHEeHHbIM) CTaHAAPTOM. ECnu cCbiNoYHbIM CTaHAAPT OTMEeHEH De3 3aMeHbl, TO NOJIOXe-
HWe, B KOTOPOM [laHa CCbiflka Ha Hero, NPUMeHAETCS B YaCTU, He 3aTparuBaloLLeN 3TY CCbINKY.

3 TepMMHbLI U onpeaeneHUnA

3.1 B HacTOoALLMX peKOMEeHAALMAX NPUMEHEHbI CrneaylLwme TEPMUHbI C COOTBETCTBYIOLLMMU Onpeaene-
HUAMM:

3.1.1 ToBapHasa He(pTb (HedhTh): HedTb, NOAroTOBNEHHAA K NOCTaBKE NOTPEOUTENIO B COOTBETCTBUM C
TpeboBaHusimu [1].

N3naHume opuLuManbHoOe
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3.1.2 macca opyTtTo HedpTn: ObLAa macca HedpTH, BKNYawLas maccy bannacra.

3.1.3 maccabannacra: O6Llan macca BoAbl, XITOPUCTbIX CONENn U MEXaHUYECKUX NpUMecein B HedpTH.
3.1.4 macca HeTTO HedbTHU: PasHoCcTb Macchl OpyTTO HETU U Macchl bannacra.

3.1.5 yuyetHaa onepauua: Onepauus, npoBogumMas NOCTaBLUMKOM U noTpedbutenem (Mnu caaroLlen u

NPUHUMAKLLEN CTOPOHaMN) C Lenbio onpeaeneHna Maccbl HE(TU ANA NOCneayrLLnX pacyeToB, a TaKkkKe Npu
MHBEHTapu3auum un apbutpaxe.

3.1.6 mMeToAMKa BbINONMHEHUA U3MepeHUMn macchbl npoaykra: CoBOKYNHOCTb onepauui U npasun,
BbINOSIHEHWUE KOTOPbIX o6ecneynBaeT nonyyeHne pesynsratos U3MepeHuii Macchl NpoayKTa ¢ yCTaHOBNEHHOM
NorpeLLlHOCTbIO (HeonpeaeneHHOCTbIo).

[MTpunmeyaHune —B3.1.6 —3.1.10 TepMuH «npogyKT» crnegyeTt NOHMMATb KaK HEdTb.

3.1.7 KOCBeHHbIX MeTo CTaTU4YeCKMX U3SMEepPeHMHU MaccChl NpoaykTa: MeTtod, OCHOBaAHHbIU Ha N3MeE-
pEHUsIX NNOTHOCTN U 0bbeMa NpoayKTa B Mepax BMECTUMOCTU (Mepax NONHON BMECTUMOCTH).

3.1.8 Mmepa BMecTUMOCTU:. CpeacTBo U3MEpeHUN oObemMa nNpoayKTa, UMeloLliee CBUOETENbCTBO O MNO-
Bepke U YTBEPXOEHHYIO rpagynpoBOYHYIO Tabnuuy (pesepByaphbl, XXene3HoA0POXHbIe LUCTEPHbI, TAHKU HanWB-
HbIX CYAOB).

3.1.9 6asoBas BbiCcOTa pe3epByapa: PaccTosiHMe No BepTUKanu oT TOMKU KacaHusi QHULLA rPYy30OM py-
NETKU A0 BEPXHEro Kpas USMepUTenbHOro JIIoKa Un 4o pUCKU HanpasnsAwoLLEen NIaHKUu NUSMepPUTENBHOIO JoKa.

3.1.10 cTaHpapTHbIe yCNnoBUA: YCNoBuA, COOTBETCTBYIOWME TemnepaTtype npoaykra 15 °C vnu 20 °C
1 N30bITOYHOMY AABNEHUIO, PABHOMY HYMIO.

3.2 B HacToALMX peKkoMeHaauuax UCnonb3oBaHbl cneanytowmne cokpalleHus:.

PBC — pesepByapbl BEpTUKANbHbIE CTanbHble CO CTaUUOHAPHON KPbILLEHN;

PBCIl1—pesepByapbl BepTUKanbHble CTallbHble CO CTalMOHAPHOWU KpbiLLen U MOHTOHOM;

PBCI1K—pesepByapbl BepTUKanbHble CTasnbHble C NnaBaloLlen Kpbllen;

XBP — pesepByapbl Xene3obeToHHble LunuHapuyeckue,;

XBPI1T — xene3o0beToHHble pe3epByapbl NPSMOYrofibHbIE;

XBPI1K — >xene3006eToHHbIE pe3epByapbl C NNaBaloLWEN KPbILLEMN.

4 XapaKTepucCTUKMU NOrpeHocT U3aMepeHH, BbiNOoNHAEeMbIX N0 MeToaAuKe
U3MepeHUH

[lpenenbl gonyckaeMon OTHOCUTENBHOMU NOrpeLllHOCTU N3MepeHUU, BbINMONHAEMOU Mo MeToauKke, U3no-
X€HHOU B HACTOALLMX peKoMeHaaLnsax, COCTaBnsIoT:

- npn macce 6pyTTo HepTK He bonee 120 TOHH:

+ 0,65 % — npn namepeHuax maccol OpyTTO HEDTK;
+ 0,75 % — npu nsmepeHnsax Maccbl HETTO HePTK;
- Npu Mmacce opyTTo HedpTU cBbilLe 120 TOHH:

+ (0,50 % — npu nsmepeHusax macchol 6pyTTo HEdPTH;
+ (0,60 % — npu naMepeHusix Maccbl HETTO HETMU.

5 MeTtoa usmepeHum

5.1 PekomeHaauuu npeaycMaTtpusatoT NpUMeHeHUe KOCBEHHOIo MeToda CTaTUY4eCKUX N3MepeHun.

5.2 Maccy OpyTTO HeTK B pesepByape BbIMUCIAIOT Kak npousBeaeHue oobema HedpTu 1 ee NIOTHOCTM!,
pe3ynbTaT UsMepeHun KOTOpPOoW nNpueeaeH K yCrnoBusiM UsmMepeHusa odobema, unm ooLema 1 NNOTHOCTU HePTH,
pes3ynbraTbl USMepeHUN KOTOPbIX NpUBEAEHbI K CTaHAaPTHLIM YCITOBUSIM.

5.3 Maccy 6pyTTO0 caaHHON (NPUHATON) HEPTU BbIMMUCHSIIOT KaK pasHOCTb Macchl OpyTTo HePTU B pesep-
Byape Ha MOMEHT 40 NpoBeaeHua onepauuu caadm (npuema) HedpTu 1 NOcne ee OKOH4YaHus.

5.4 Maccy HeTTO CaHHOW (NPUHATON) HE(PTU BbIMUCAAIOT KaK pa3HOCTb Macchl OpyTTo caaHHOU (MPUHA-
TOoWN) HedpTHU U Maccbl bannacTa.

5.5 Maccy bannacra BbIMUCASIOT NO 3HAYEHUAM NoKa3aTenen Kkavecrtesa Hed T, XapakTepusytoLmx co-
aep>aHue B He(TU BOAbI, XITOPUCTbLIX CONen U MexaHMYeCcKUX npumMmecein. YkasaHHble nokasarenu onpeaensior
B UCNbITaTeNbHOU (aHANUTUYECKOWN) NnadbopaTtopmu No pesynbraram UCnbiITaHUM 00begUHEHHOU NPOOLI HedPTH,
OTOOPAHHOW U3 3aNONHEHHOro pe3epayapa.

2
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6 Cpencrea usmepeHU U BCcnomorartenbHble YCTPOUCTBA

6.1 BepTukanbHbIN pe3epByap Kak Mepa BMECTUMOCTU, NOBEPEHHbIN U UMEIOLLIUK YTBEPXKOEHHYIO rpa-
OyUpoBOYHYIO Tabnuuy. INpegensl gonyckaeMon OTHOCUTENbHOW NOrpeLuHoOCTU onpeaeneHus BMECTUMOCTM:

- Ana ctanbHbIX pe3sepsyapoB — no [OCT 8.570;
- AN Xene3obeToHHbIX pe3sepByapoB — No [2].

6.2 Cucrtema nsmepeHun Konvyecrtea HedTu B pesepByapHbIX (TOBapHbLIX) napkax (ganee — cucremMa
M3MEepEeHNn Konmvyectsa HedTH), MeroLLIaa B CBOEM COCTaBe cneayllime usmeputenbHble KaHanbl:

6.2.1 KaHan usmepeHun ypoBHSA HeE(PTU Ha OCHOBE CTalUOHapHOro ypoBHeMepa ¢ npegenamMmu gonyckas-
eMoin abconTHOM NOrpeLHOCTU He bonee + 3 MM.

6.2.2 KaHan namepeHun ypoBHS NOATOBApPHON BOAbLI C Npeaenamu gonyckaemoun abConioTHON norpeLu-
HOCTU He bonee £+ 3 MM.

6.2.3 KaHan nsmepeHuu temnepaTtypbl HepTU Ha OCHOBE MHOIMOTOYEe4YHOU CUCTEMbI NpeobpasoBarenen
TeMnepatypbl ¢ npegenamMmu gonyckaeMmou abconoTHOU norpelHocTu He bonee + 0,2 °C.

6.2.4 bnok (cuctema) obpaboTku UHopmaumu ¢ PyHKLUAMU NpuBedeHUa pesynbratoB U3MepeHUN
NSTIOTHOCTU K YCNOBUAM U3MepeHun obbema U (Mnu) npuseaeHUs pesynbraTtoB usmepeHun odbbema U nnoTHOC-
TU K cTaHAAapTHbLIM ycnoBuaM. [Npegensl gonyckaeMou OTHOCUTENbHOW NOrpeLlHOCTU BbiNONMHAEMbIX BbIYUCTIU-
TenbHbLIX onepauun He 6onee £ 0,05 %.

6.3 Pynetka uamepurenoHas ¢ rpy3om no FOCT 7502 3-ro knacca TOMHOCTU AN U3MEPEHWNIA pacCTOS -
HUA OT PUCKU N3MEPUTENLHOIO JII0Ka Ha naBalollen Kpbille 00 YPOBHA HepTw.

6.4 CtaumoHapHbi nnu nepeHocHon npodooTbopHuk no NOCT 2517.

6.5 Cpeacrtea nsmepeHmn n TexHnveckne cpencTea, NPUMeHSAeMble B UCNbITaTenbHON (aHaANMTUYECKOW)
naboparopuu ans onpeaeneHnsa obremHon aonu oAbl B Hecbty no NOCT 2477, KOHUEHTpaUUn XNOPUCTbIX CO-
neun B Hedptn no FOCT 21534, maccoBoun aonu mexaHuyeckux npumeceit B Hedptn no NOCT 6370 unm nabopa-
TOpHble aHanusaTopbl (B TOM JuUCNe J3KChnpecc-aHanu3atopbl), obecnednBarline BbIMNOMHEHUE
YCTAHOBMEHHbIX TPEOOBAHMIA K TOYUHOCTU U3MEPEHUIA.

6.6 CpepncrtBa namepeHuin NNoTHOCTU HedpTu, NpeaycMoTpeHHble genctaeyowen Ha INCIT MeToaukon Bbi-
NONTHEHMA U3MEPEHUN NNOTHOCTU HedTU B pe3epByapax, C npeaenamu gonyckaeMmoun norpeLHoCT uamepe-
HUIA He Bonee + 0,5 kr/m3.

6.7 lpwn OTCYTCTBUU CUCTEMbI U3MEPEHUU KonuvecTBa HedTU UNKU OTCYTCTBUU B COCTABE CUCTEMbI OT-
OenbHbIX U3MepUTEnbHbIX KaHaNoOB (KOMMOHEHTOB) MPUMEHSIOT aBTOHOMHbIE CpeicTBa U3MEPEHUN.

6.7.1 [Ana namepeHun ypoBHA HepTU — U3MeputenbHylo pynetky ¢ rpysom no NOCT 7502 3-ro knacca
TOYHOCTU HOMUHanNbHOU anuHon 10 unu 20 M N nepeHoCHOW 3ANEeKTPOHHLIN U3MEPUTENb YPOBHSA C npeaena-
MW gonyckaemoun abconioTHOMU NorpeLllHoCT naMepeHun He bonee + 3 MM.

6.7.2 [nAa namepeHuin Temnepatypbl HeddTU — CTEKNAHHbIA TepMOMETp C ueHon aenenusa 0,1 °C wu
npegenamu gonyckaemoun abconioTHoM norpellHocTu He bonee + 0,2 °C unu npeodpasoBarenb TeMneparyphl,
BXOASLLMA B COCTaB NEPEHOCHOro anekTpoHHOro U3MepuTens YpoBHS, C npeaenamu gonyckaeMon abconioT-
HOW norpeLlHocTu He bonee + 0,2 °C.

6.8 [lonyckaeTrcd npuMeHeHue Apyrux cpegctB UsamMmepeHnm aHanorM4Horo HasHavyeHusi, MeETpPoJIorMyec-
Kne xapakTepUuCTUKM KOTOPbLIX He yCcTynatroT npuBeaeHHbIM B 6.2 — 6.7.

6.9 CpeacreBa nsmepeHun, npuMeHsieMblie Npy BbINONTHEHUU U3MEPEHWUI, AOMKHbI ObiTb CepTUdMULIMPO-
BaHbl (aTTecToBaHbl, BHECEHbI B rocyJapCTBEHHbIA peecTp) B CTpaHe NpUMEHEHUA U NPU3HaHbl CTpaHa-
MW — yMaCTHUKaMKU nNpuemMo-caaTovHbIX onepaLum.

6.10 lNpumeHseMble cpeacTesa U3MEepPeHnii AOMKHbI UMETL AENCTBUTENbHbIE CBUAETENLCTBA O NOBEPKE,
0OpMNEHHbIE B COOTBETCTBUM C TPeOOBaHUAMU COOTBETCTBYIOLLMX METOAMUK NMOBEPKU, U (MNK) NOBEPUTENb-
Hble Knernma.

7 TpeboBaHuA K kBanuduKkaLuum onepaTtopoB

K BbINOMHEHWUIO U3MEPEHUA AONYCKAOTCA Nula, oTBevaloLwme cnegyowmm TpeboBaHnsaM:

- npolwieawmne obyyeHue, MHCTPYKTaX HA paboyeMm MecTe U CTaXXMPOBKY MO crneuuanbHOCTU, NOYyYUB-
LLne KBanudukaLuio TOBapHOro orneparopa He HUXe YeTBepToro paspsaa u UMerlLle Aonyck K caMoCTOS -
TenbHOW paborTe;

- U3YuMBLUME HACTOSLME peKOMEeHZauun, aKCcnnyaTauMoHHYI0 JOKYMEHTALMID Ha pe3epsyap (nacnopr,
TEXHONMOMNMYECKYI0 KapTy) U NPUMEHSIEMbIE CPEACTBA USMEPEHUN.
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8 TpeboBaHusa 6e3onacHoCTHU

8.1 PesepByapbl (pe3epByapHble Napku), BXogdawme B COCTaB HedpTenepekadimparLux CTaHUUNA U nepe-
Bano4vHbiX HeTedas3, OTHOCATCSA K OnacHbIM NPON3BOACTBEHHLIM ODBEKTaM.

8.2 [lpu BbINONHEHUU N3MEPEHUU MaCChl HEMTU B pe3epByapax BO3MOXHO Hanu4ue cneayloLwmx onac-
HbIX U BpeadHbIX NPOU3BOACTBEHHbLIX (PAKTOPOB:

- obpa3oBaHue B3pbIBOOMACHOW Cpeabl.

CmMechk napoB HE(TU C BO3AYXOM MO CTeNeHU B3pbIBOOMNACHOCTU OTHOCUTCA K KaTteropuwm |lA, rpynne T3
(«[1lpaBuna ycTpoOUCTBA ANEKTPOYCTAHOBOK»).

- 3ara3oBaHHOCTb BO3ayxa paboyeit 30HbI.

[10 cTeneHn BO3AeNCTBUA Ha OpraHu3M Yyenoseka (TOKCUMHOCTU) HeMTb, B 3aBUCUMOCTU OT COAEPKAHUSA
B HEN cepoBOoAopoaa, OTHOCUTCH K 3-MYy Knaccy onacHoOCTU BpeaHoro BelecTea («yMepeHHO onacHoe») unm
2-My Knaccy onacHocTtu («BbicokoonacHoe») no OCT 12.1.007.

8.3 [1ns obecneuyeHns B3pbiBOO6E30MNACHOCTU NP BbINOSTHEHUM U3MEPEHNA NPUMEHSEMbIE CPEACTBA U3-
MEpPEHUA U BCNOMoraTenbHble YCTPOUCTBA, OTHOCSALLMECH K KaTeropmm anekTpoobopyaoBaHns, A0MKHbI ObITh
cepTupuuMpoBaHbl Ha cCooTBETCTBUE TPeDOBaHUAM K B3pbiIBOOE30MNaCHOCTN.

[lepeHOCHble cpeaACTBa U3MEepPeHUN U TeXHUYeCKue cpeacTtsa AO0MKHbI ObiTb U3rOTOBNEHbI U3 MaTepua-
NIOB, UCKITIOYaIOLLMX BO3MOXHOCTb 0Opa3oBaHMUA UCKP NMPU KOHTAKTE C KOHCTPYKTUBHBLIMU SfIEMEHTaMU pe3ep-
ByapoB U ux obopyaoBaHus.

8.4 Ha tepputopumn pesepByapHbIX NapkoB Mo rpauky, yTBepXaeHHOMY PyKOBOAUTENEM CTPYKTYPHOIO
noapasaeneHus, B YCTaHOBMEHHbLIX TOYKaxX crneayeTr NpoBOAUTb KOHTPONb COOTBETCTBUS BO3ayxa paboyen
30HbI caHUTapHo-rurneHnyeckum TpedosaHuam OCT 12.1.007. KoHTponb NpoBOAAT atTecTtoBaHHble paboT-
HUKU C MOMOLLIbIO NePEeHOCHbIX ra3oaHanu3aTopoB.

CoaepxaHue BpeaHbIX BELLECTB B BO3AyXe padboyen 30Hbl He A0MKHO A0CTUraTbh YPOBHS NpeaenbHo A0-
NyCTUMbIX KOHUEeHTpauuin, yctaHoBneHHbix B TOCT 12.1.005.

8.5 B kavecTBe nepeHOCHbIX CBETUNBbHUKOB CNeayeT NPUMEHATb aKKyMYNATOPHbIE POHApK HanpsaXXeHu-
eM He bonee 12 B BO B3pbiIBOOE30NACHOM UCMONHEHUU, BKITIOYEHWE U BbIKINIOYEHUEe KOTOPbIX A0MKHO BbINOI-
HATLCS BHE TeppuTOopUU 0bBanoBaHus.

8.6 K BbiNonHEHWI0O u3aMepeHUn Maccbl HeTU B pesepByapax AONycKalT nuy He Mmonoxe 18 nert, He
MMeLMX MeaULUHCKUX NPOTUBONOKa3aHU K padboTe Ha onacHbIX NPOU3BOACTBEHHbLIX 0bbeKTax, oTBeYalo-
LLIWX YCTAHOBNEHHbIM KBanugpukauuoHHbLIM TpeboBaHUAM, npoLlealunx obyyeHne U NpoBepKy 3HaHUA HOPM U
npaBun 6e3onacHoOCTU Tpyaa.

8.7 [lonylleHHble K BbIMONMHEHUIO U3MepPeHUn onepaTtopbl AOMKHbI 3HATb CXeMbl KOMMYHUKaLUN pe3ep-
ByapHOro napka (pesepsyapa), TpedoBaHUA TEXHONOrMYEeCKUX KapT aKkcnnyaTauum pesepeyapoB U YMETL B HOP-
MaTUBHbIE CPOKK 6e30LnBOYHO BbINONHATL HEOOXOoAUMbBIE NepekniovYeHus. CxemMbl U TEXHONOrM4YecKne Kaprbl
aKcnnyaraumm pesepsyapoB AOMKHbI HAXOAUTLCA Ha pabovux Mectax onepaTopoB.

8.8 Onepatopbl A0OMKHbI UMETb 0AeXay U 00yBb, U3rOTOBMEHHBLIE U3 MATEpPUanoB, He HakanMMBaKLLUX
craTuyeckoe anekrpuyectso. O0yBb HEe AOIMKHA UMETb METaNIMYeCKUX Haknagok U reozgen. Py4yHble usmepe-
HUS1 ypOBHSA HehTU 1 oTOOop Npod, conpsiXXeHHble C KOHTAKTOM C HeMTbIO, BbIMONMHAIOT B PE3UHOBbLIX Nepyarkax.

8.9 lMpun OTKpPbITUN N3MEPUTENDBHbLIX («3aMepHbIX») JNIOKOB, py4HOM 0TOope npod n usmepeHUsax ypoBHS
HedTU onepaTop ACMKEeH HaxoaUTbCA C HaBEeTPeHHOW CTOPOHbLI (CTOATb CMUHOWU K BETPY), & €CNKU 3TO HEBO3-
MOXXHO B CUY KOHCTPYKTUBHbIX 0COBeHHOCTEN pa3dMeLLeHUA N3MEPUTENBHOIO NKDKa — CTOATb BOKOM K BETPY.
PaboTbl crneagyet npoBoAUTL B NPUCYTCTBUM Habniogatowero (ayonepa).

Onepatopam 3anpeLyaeTcs:

- HAXOAUTbCS HAa KpblLwe (nNnoLlaakax) pesepsyapa, NnpoBoAUTb U3MEPEHUS YPOBHSA HeTn u oTOop npob
BPYYHYIO BO BPEMS MPO3bI;

- HAXOAUTBLCA BO BPEMS 3aKa4KM U OTKAJYKu HeTn U3 pesepByapa Ha NnaBaloLLEn KpbiLle.

8.10 B skcTpemanbHbIX ycnoBusx (TymaH, obnegeHeHue n gp.) otoop npood, usmepeHuns ypoBHA PYHHbIM
CnocoboM Ha BbICOTE AOMNYCKAETCA NPOBOAUTL NPU NPUMEHEHUU AoNONHUTENbHLIX Mep 6esonacHocTU (Aonon-
HUTENbHOIO OCBELLEHUA, Necka Ans ycTpaHeHUs CKONMbXeHUs U apyrux HeobxoaumbiX Mep), KOTopble Npen-
yCMaTpPUBaIOTCS B MHCTPYKLUK NO OXpaHe Tpyada Ans onepartopoB Nnpu paboTte B pesepByapHOM napke.

8.11 [nsa 6esonacHon goctaBku npod HedTU ¢ pesepByapa B nabopatopuio ux cnegyer nepeHoCUTb B
cneuuanbHbIX TKAHEBbBIX CYMKaX, HaJeBaeMbIX Yepesa nieyo.

8.12 [1na onepaTtopoB, BbIMNOSTHAOLWUX U3BMEPEHUS B COOTBETCTBUU C HACTOSALLMMU peEKOMEHJaUUAMM,
HavYanbHUKOM noapasgeneHus AomkHa 6biTb paspaboTaHa MHCTPYKLIMA NO OXpaHe Tpyaa, KOTOpPYIO yTBepXaa-
eT pyKOBOAUTENb CTPYKTYPHOIo noapasneneHus. PekomeHaauum AomKHbl ObITb AOBEAEHb! 40 UCMNONMHUTENEN
noa POCMUCH.
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9 YcnoBusi uamepeHum

9.1 llpu BLINONHEHUM U3MEpPEHUI cobniogaloT cnenylowme yCrnoBus:
9.1.1 OTtHoweHne MakcumanbsHoro (H,,.. .) U MuHMManbHoro (H,, . ) ypoBHA HEPTU HANONHEHHOIO U OMO-

POXXHEHHOIO pe3epByapa yaoOBNETBOPAET cneayloLwmM TpeboBaHMAM:

H .
H”a“c > 1,6 — npn npegenax OTHOCUTENbHON NOrpeLHOCTM onpeaeneHnus BMeCTMMOCTU pe3epByapa
MWH

+ 0,1 %;

H .
H”a“c > 2,1 — npn npegenax OTHOCUTENbLHOW NOrPEeLIHOCTU ONnpeaeneHnuss BMECTUMOCTU pesepByapa
MWH

+ 0,2 %:;
9.1.2 HedTb N0 cTENEHN NOATOTOBKU AOMKHA COOTBETCTBOBATL TpebosaHuam [1].

9.2 B cny4yae HeBbINOSIHEHUSA YKa3aHHbIX YCNOBUXA onepaTop A0MKeH coobLnTb O HapyLLEHUSAX HaYalb-
HuKy MCI1.

10 lNMoaroroBKa K BbINOMTHEHUIO U3BMEPEHUMN

[1lpy noaroToBKe K BbINOMHEHUIO USMEPEHUMN:

- obecne4ymnBaloT OTCTON HEeMTU Nocne 3anofHeHus1 pe3epeyapa NPOoACIPKUTENBHOCTLIO HE MeHee ABYX
4YacoB;

- NPOBEPSAIOT:

MCNpaBHOCTb, FOTOBHOCTbL K paboTe cuctemsbl (CpeacTs) U3BMEPEHUN U TEXHUHECKUX CPeacTB, YHACTOTY CO-
cyna ansg npobbl;

LEeNnOCTHOCTb MNIIOMO U KNnenMm.

11 BbinonHeHue U3aMepeHUN

11.1 BbinonHeHne namepeHuM B pesepByape, He OCHaLWEeHHOM CUCTeMOU U3MEePEeHUMU Kornuyec-
TBa HedpTH

11.1.1 A3amepeHun ypoBHA HepTU U NOATOBAPHOU BOAbLI B pe3epByape

11.1.1.1 YpoBeHb HedTWU WU3MEPAIT YpPOBHEMEpPaMWU, UIMEpPUTENbHbIMU pyneTkamum C Tpy3oM Mo
[OCT 7502 nnu anekTpoHHbIMU PYNETKaMM.

YpoBeHb NnoATOBapHOU BOAL!I UBMEPAIOT YPOBHEMEPaAMU, U3MEPUTENBHBIMU pyneTkaMu Npy NOMOLLIA BO-
OOYYBCTBUTENbHOU NEHTLI UNWU NACTbl, ANEKTPOHHLIMWU CpeacTBaMU N3MEPEHUN.

YpoBeHb HeE(PTU U NOATOBApPHOW BOAbI B pe3epByapax AONycKaeTca U3MEpPATb APYrMMU TEXHUYECKUMMU
cpenctsamu, cepTudUuLlMpoBaHHbIMU ANA BbiNONMHEHUS AaHHbIX onepaluvi.

11.1.1.2 N3mepeHnsa ypoBHSA HEDPTU USMEPUTENBHOU PYNETKOU

JleHTy pyneTku 40 U nocne usMepeHun NpoTuparoT MArKon TPSAINKOMU HacyXo.

[TpoBepsoT 6a30BYI0 BLICOTY pe3epByapa Kak pacCTosiHMe no BepTUKanu oT AHULLA B TOMKE KacaHWs rpy-
3a USMepPUTENbHOWU PYNETKU 40 BEepXHEro Kpas USMepuTernbHOro fnoKka unu ao pucku HanpaensloLwen nnaHkn
M3MEPUTENBHOrO NHKa.

[lony4YeHHbIN pe3ynkTaT cpaBHUBAKT C U3BECTHbLIM (NAacnopTHbIM) 3Ha4YeHUEM 6a30BOU BbICOTbI, HaHe-
CeHHOM Ha pe3epByape.

Ecnu 6a3oBas BbicoTa (Hg) oTnMYaeTcs oT nonyyeHHoro pesynsrarta He bonee vyem Ha 0,1 % Hg, TO name-
peHue ypoBHA HEMTHU PYNETKOU OCYLLUECTBNAIIOT B CNeayLen NnocnenoBaTtenbHOCTH:

OnycKaloT NeHTy PyneTku ¢ rpy3soM MeanIeHHO 40 KacaHUA NOTOM AHULLAa UK ONMOPHOW NNUTLI (NPU Hanw-
4Yuun), He aonyckas OTKIOHEeHUS noTa OT BEPTUKaNbHOIo NosioXXeHUs, He 3aJeBas 3a BHYTpeHHee 000pyaoBa-
HUe, COXpaHAs CMOKOUHOE COCTOAHUE NOBEPXHOCTU HEPTU U He AoNnyCcKas BOJSH.

3aTeM pyneTky NnoaHMMaKT CTPOro BEPTUKANIbHO, HE A0onycKasi CMELLEHNSA B CTOPOHY, U DepyT OTCHET Ha
MeCTe CMOYEeHHON YacTU NeHTbl HeTLIO.

OTcYeT NO fleHTe pyneTkn NpoBoAAT cpaldy nocre nosiBfieHns CMOYeHHOWN YacTu NEeHTbI PYNEeTKU Hag Us-
MEepUTENbHbIM NMIOKOM C TOYHOCTBIO A0 1 MM.

A3MmepeHust ypOBHS XXUAOKOCTU B KaXXOOM pe3epByape NpoBOAAT ABaXabl. Ecnu pesynbrartbl USMepeHUn
oTnu4yalTcs He bonee 4eMm Ha 1 MM, TO B KayecTBe pesynbrarta U3MepeHUU ypoBHSA NPUHUMAIOT UX cpeaHee
3Ha4YeHue.

Ecnn nonyyeHHoe pacxoxaeHue U3MepeHun coctaBnser bonee 1 MM, TO USMEPEHUS NOBTOPSIOT eLle
aBaXkabl M 6bepyT cpegHee 3HauveHue U3 Tpex Handbonee BNM3KMX N3MEPEHUN.
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11.1.1.3 Ecnu 6a3oBas BbicoTa (H) oTnMyaercsa oT nosyyeHHoro pesynerata 6onee yem Ha 0,1 % Hg,
BbICHSAIOT NPUMUHY U3MEHEHUA ©a30BOWU BbICOTbI U YCTPAHSAIOT €€ B KpaTyaullue CpoKu. ba3oByto BLICOTY pe-
3epByapa N3MepsIoT He MeHee YeM OAuMH pas3 B roa.

Ha nepuoa, Heob6xoaumMbliv Ansi BbIACHEHWS U YCTpaHeHUs NPUYMH n3ameHeHuss 6a3oBON BbICOTHI, paspe-
LLIaeTCA N3MepeHnsa YPOBHA HEMTU NPOBOAUTL MO BLICOTE NMYCTOTbHI pe3epByapa.

11.1.1.4 OnpegeneHuve ypoBHA HedTU NO BbICOTE NYCTOTbI pe3epByapa C NOMOLLbIO UBMEPUTENBHOWN py-
NETKN

OnycKaloT NeHTy pyneTKku ¢ rpy3aoM MeasnieHHOo A0 NOrpy»XeHust rpy3a B HedTb, He A0NycKas OTKNOHEHUA
N10Ta OT BEPTUKaNbHOIo NONOXeEHWA, He 3aeBad 3a BHYTpeHHee 0bopyaoBaHue, COXpaHAs CMOKOUHOE COCTOS -
HWE NOBEpPXHOCTU HEMTU U HEe JonycKas BOJH.

[lepBbli 0TCYET (BEpXHU) BepyT No pyneTke Ha ypoBHE PUCKU MNITAHKU U3MEPUTENBHOIO NtoKa. 3aTeM py-
NeTKy NOAHUMAaIOT CTPOro BepTUKanbHO, He AoNycKasa CMELLEHNA B CTOPOHY, U OepyT OTCYET HA MeCTE CMOYEH-
HOW YacTW NeHTbl HePTblo (HWKHUN OTCYET).

OTCYET N0 NeHTe pyneTku NpoBOAAT Cpa3y nocne nosABNeHUa CMOYEeHHON YacTU NeHTbl pyneTku Hag m3-
MepUTeNbHbIM JTIOKOM C TOYHOCTbLIO A0 1 MM.

A3mMepeHuna BbICOTbI MYCTOTHI B KXKA0M pe3epByape NpoBOAAT ABaxKAbl. ECNu pesynbrathl U3MepeHUu OTNK-
YaloTcA He bonee YeM Ha 1 MM, TO B Ka4eCTBe pe3yrnbrata U3MepeHUuin ypoBHS NPUHUMAIOT UX cpeaHee 3Ha4yeHue.

Ecnu nonydyeHHoe pacxoXxaeHue U3aMepeHUn coctaBnsaet bonee 1 MM, TO NU3MepeHUsa NOBTOPSAIOT eLle
OBaXXabl U OepyT cpeaHee 3HaYeHue U3 Tpex Haubonee OGNU3KUX UBMEPEHUN.

BbICOTY NYCTOTbI HAXOAAT KaK Pa3HOCTb BEPXHEro N HUXKHErO OTCHETOB NO PYIETKE.

YpoBeHb HE(TU B pe3epByape onpeaensT BblMUTAHUEM MONYYEHHOro 3Ha4YeHUA BbICOTbI NYCTOTbI U3
nacnopTHOro 3Ha4veHns 6a3oBON BbICOTHI pe3epByapa.

[1pu onpegeneHnn ypoBHS XUOKOCTU B pe3epByapax C NnaBakLlen Kpbillen No «BbICOTE NYCTOTbI» pe-
3epByapa yuuTbIBaKOT nonpaeky AH;, 3aBUCALLYIO OT pa3HOCca ToYeK oTcyeTa 6a30BOM BbICOThI pe3epByapa U
YPOBHSA HE(PTH, a TaKKe OT KOHCTPYKTUBHbIX 0CObeHHoCTEN AHMLLA pe3epByapa. [lonpaeky AH; paccunTbiBalOT
no oopmyne

AHg = H — HR¥, (1)
rae H, — ypoBeHb XXWAKOCTU B pe3epByape, UaMepeHHbIU C UCNONTb30BaHUEM U3MEPUTENbHOTO NI0Ka Ha Kpbl-
e pe3epByapa;
H, “— ypoBeHb XXWOKOCTW B pe3epByape, U3MepeHHbIN C UCNOJb30BaHWEM U3MEPUTENBHOIO JlloKa Ha Bep-
XHeW nnowlagke HanpaenAloLEN KOMOHHDI.

11.1.1.5 UsmepeHunsa ypoBHA NnoaTOBapHOW BOAbLI B pe3epByapax U3SMEpPUTENBHOU pyNneTKoU

A3mepeHnsa ypoBHSA NOATOBAPHOU BOAbI B pe3epByapax NpoBoAAT U3MEePUTENbHOW PYNETKOU NpyU NOMO-
LLIA BOOOYYBCTBUTENLHOW NEHTLI UK NacTbl B cneaylollen nocneaoBaTenbHOCTH:

Boao4yBCTBUTENBLHYIO NEHTY B HATAHYTOM BUAE NPUKPENNAOT K NOBEPXHOCTU NIoTa C ABYX NPOTUBOMNO-
NOXXHbIX CTOPOH.

Boao4vyBCTBMTENBLHYK NACTy HAHOCAT TOHKUM crnoem 0,2 — (0,3 MM Ha NOBEPXHOCTb NOTa NONOCKaMu C
OBYX NPOTUBONONOXHbIX CTOPOH.

PyneTtky ¢ NnOTOM ¢ BO4OYYBCTBUTENIbHOW NAacTOW UKW C NPUKPENSIEHHON BOAOYYBCTBUTENbHON NEHTON
npn onpeneneHun ypoBHA NOATOBAPHOW BOAbl BbiAEPXKUBAKOT B pe3epByape HEenoABWXHO B TeYeHUe
2 — 3 MUH, KOorga BOgOMYBCTBUTESNbHbLIW COW NOMTHOCTbLIO PACTBOPUTCA U rpaHb MexXay CrossMu BOAbl U HEMPTH
OyaeT pesko BblgeneHa.

N3MepeHna ypoBHA NOATOBAPHOM BOAbI B pe3epByape NpoBOAAT ABaXXAbl. ECnu pesynsraTbl USMEpeHUi
oTNM4alTCs He bonee Yem Ha 1 MM, TO B Ka4YeCTBe pesynbrata U3MEepPEHUN YPOBHA NPUHMMAIOT UX cpegHee
3HaYeHue.

N3MmepeHus ypoBHS NnoATOBAPHOW BOAbI MOBTOPSAIOT, €CNX Ha NEeHTe Uu nacTte oHa 0603Ha4YeHa HeYeTKo,
KOCOW NUHMEN U HA HEOAWHAKOBOMW BbICOTE C 00enX CTOPOH, YTO YKa3biBAET HA HAKNOHHOE NONOXeHUe noTa
MNPy BbiNOMHEHUN U3MEPEHUM.

Pa3sMbiTas rpaHb ABNAETCA CneacTBUEeM OTCYTCTBUA PE3KOU rpaHuLbl pasgena Mmexxay Bogon U HedTbio U
CBUAETENbCTBYET O HANNYMU BOOOSMYITBCUOHHOIO CInos. B 3TOM crnyvyae namepeHus noBTOpSIOT Nocne OTCTOSA
U paccnoeHuss aIMynbCUn.

11.1.2 OnpeneneHue chakTuyeckoro ooema HethbTH B pesepByape

11.1.2.1 Obwmn obrem HedTK B pesepByape n 00bemM NoaATOBApPHOWN BOAbI onpeaensitoT Nno rpagyvmpo-
BOYHOU Tabnuue Ha KOHKPEeTHbIN pe3epByap.
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dakTnyeckun ooremM HedpTu B pesepByape BbIYMCAAKT No hopmyne
V.=V [1+ 2o, + a) (f.,—20)], (2)

rie V, — obbeM HedTU B pesepByape Mo rpagyupoBo4HON Tabnuue, M>;

o... — TeMnepaTtypHbli Koo PULUKUEeHT NMHEUHOro pacllMpeHua Mmatepuarna CTeHKU pesepByapa, 3HadyeHue
KOTOPOro NPUHMMaIoT paBHbiM 12,5 -10-¢ 1/°C;

a, — TemMnepaTtypHbli KO3(MULUEHT IMHEUHOTO pacLLMpeHUs MaTepuana cpeicTBa UsSMepeHnn ypoBHS,
3Ha4YeHUe KOToporo Npu U3MepeHUsX YpoBHs pyneTkon 13 HepxxasetoLlen ctanu o, NPUHUMaLoT paB-
HbiM 12,5 - 10-° 1/°C. lNMpu namepeHusix ypoBHsi HedbTU PyNEeTKON MO BbICOTE NYCTOTbI pe3epByapa, a
TaKke Npu n3MepeHusx ypoBHA HE(PTU ypoBHEMEpPaMU NPUHUMAIOT o, = O;

.. — Temneparypa CTeHKW pe3epByapa, NnpyHuMaemMas paBHOW TeMmnepartype HedTn B pe3epByape.

O6bem HedTU B pesepByape No rpaayMpoBovHON Tabnuue, M3, BbiMMCNAKT No hopmyne

Vo — V}K - VB’ (3)

CT

roe V, — obbeM xuakoctu (HeddTb U NnoaTOBapHasA BoAa), onpenenseMbli No rpagyMpoBodHON Tabnuue pe-
3epByapa, cocTaBneHHoi npu temnepartype 20 °C no NOCT 8.570, M3;
V, — 0bbeM noarosapHOM BOAbI B pe3epByape, onpeaensiemMbli No rpagympoBoMHOU Tabnuue pesepBya-
pa, coctaBneHHon npu Temneparype 20 °C no NOCT 8.570, m3.
11.1.2.2 [lpu BbINONHEHUN U3MEPEHN Macchl HedPTU B pe3epByapax C MOHTOHOM UNW nNnasaloLen Kpbl-
LIel y4UTbIBAIOT NONpaBKy Ha UBMEHEHWUE YPOBHSA XXUAKocTu AV, , M3, 06ycnosneHHoe BIIUSIHUEM MOHTOHA UMK
NnaBaloLLEN KPbILLU.
CoOoTBETCTBEHHO, NpU onpeaeneHnn obbemMa HehTH B yKasaHHbIX pe3epByapax UCNONb3yT 00bLEM XU -

KOCTU ¢ nonpaekoi V,;, onpepensiembl no oopmyne
Vi =V + AV, (4)

[ns pe3epByapoB C NOHTOHOM NOoNnpaBKy Ha USMEHEeHWne obbema XUaKoCTU BbIYUCASIOT NO cbopmyne

[
AV, =M | ()

x — Y nout
\Pvam Prpag

rae M. — Macca NoHTOHa, B3ATasi U3 nacnopTa pesepsyapa, Kr;
3.
Pyam — MIOTHOCTb HEPTU B pe3epByape B YCIOBUAX U3MepeHusi obbema HedpTH, Kr/M®;
Prpag — MMOTHOCTb XUAKOCTH, NPUMEHSIEMAn B pacyeTax BMECTUMOCTU pe3epByapa npu ero rpagyupos-

ke, Kr/M°; 3Ha4YeHune Prpag A4OIMKHO ObITb NPMBEOEHO B rpagyvwpoBOYHOU Tabnuue Ha pesepsyap.
[na pesepByapoB C nnasaoLlen Kpbilleh nonpaBkKy Ha U3amMeHeHue obbema XUAKOCTU BbIMUCNAOT No

dopmyne

Av, =~ A" (p2 _p2_p2_. _p?) (6)

4.10°

roe Ah— nonpaBka Ha U3MeHEeHWe YPOBHS XUOKOCTU, MM;
D_ . — AuvameTp nnasaloLwen Kpbilun, MM;
D,,..., D, — AnameTpbl OTBEPCTUX B NnaBatoLey Kpblille, MM;
N — 4ucno oTBepCcTUM.
3HaueHne T NPMHUMAIOT paBHbIM 3,1416.
3HavYeHus hoan Powe Doy Dy bepyT U3 NpoToKoNna rpagayMpoBKu pesepByapa.
[lonpaBKy Ha U3MeHEeHWe YPOBHA XXUOKOCTU, MM, BbIYUCNAIOT N0 popMyne

AN = Ryn — Pap (7)

roe h,.. — pacCTofHMe MO BepTUKanu OT PUCKM U3MEPUTENBLHOrO NioKa Ha nnasBaloLllen Kpbllle A0 YPOBHS
HemTU NpyU YCNoBUAX N3MEPEHNA YPOBHSA, MM;

pacCcToAHWue No BepTUKanu OT PUCKW U3MEPUTENBLHOIO JioKa Ha nnaBalolen Kpbille 00 YPOBHA
HedTH, yduTbiBaeMoe Npu rpagyupoBKe pesepByapa, MM;

11.1.2.3 3HaveHune obbema HeTu B pesepsyape, NpuBeAeHHOE K CTaHOAPTHLIM YCNOBUSIM, BbIMUCNSIIOT:

Mepap—

7
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- Ana craHgapTHou Temnepartypbl 15 °C (V, ,5) — no copmyne

V.=V, CTL, (8)
- AnA ctaHpaptHou Temnepartypel 20 °C (V,,,) — no popmyne
Vizo = s = (9)
CTLy 15

rae CTL wn CTL,, s — nonpaBo4Hble KO3PULIMEHTLI, BblHUCTIAEMBIE NO (POPMYNaM:

CTL, =exp[—B5-Af, (1+ 0,8B,:-Af)] (10)
N
e s = 6139723  koacbpuumeHT ob6bemHoro pacwmpernusa Hedtn npu Temneparype 15 °C (p,; — 3Have-
2

0% HWe nNNoTHOCTU HedTU npu Temnepartype 15 °C);

Af =1{ — 15 — OTKNOHeHWe TeMnepaTtypbl HedTU NpU U3MepeHn obbema HedTH OT CTaHAAPTHON TEM-
nepartypbl 15 °C.

11.1.3 OnpeageneHne NNOTHOCTU HeMdTU B pe3epByape

[ITNOTHOCTb HEdTU N3MEPAIOT MITOTHOMEPOM B COOTBETCTBUM C UHCTPYKLMEW NO 3Kcnnyarauum Ha OaH-
HbI TN unu no FNOCT 3900 c yyetom [3], unu no [4] ¢ y4eTOM cUcTeEMaTUYECKON NOrpeLlHoCcTu, onpeaeneHHon
no [3] no obbteanHeHHOU npobe HedTHN, oToObpaHHOK U3 pe3epByapa B cooTBeTcTBUU € [OCT 2517. 3HayeHus
NSIOTHOCTU NPUBOAAT K TeMnepaTtype uamepeHuss oobema HepTu B pe3depByape U K cTaHAapTHbIM YCITOBUAM B
CcooTBETCTBUU C [3] nnu [9].

11.1.4 OnpepeneHue TeMmnepaTtypbl HepTU B pe3epByape

CpenHio TeMneparypy HedTU B pe3epByape onpeaendtoT ¢ NOMOLLbIO CTaUuMOHaPHbIX Npeobpa3oBaTe-
nev Temnepartypbl UNu npeodbpasoBaTens TemMmneparypbl B COCTaBe 3NeKTPOHHOW pyneTku B COOTBETCTBUU C
TpeboBaHUAMU UHCTPYKLIMKU NO AKcnnyaTauuu ogHOBpPEMEHHO C USMEPEHUAMU YPOBHSA UMW BPYYHYIO NYTEM ee
U3MepeHun Npu oTdoope To4eYHbIX NpPoo.

[pu oTbope 0bbeanHeHHon Npobbl cTaumoHapHbIMU NpobooTbopHUKamu B oauH npuem no NOCT 2517
onpeaensaoT cpeqHIon TeMnepaTtypy HeTn NnyTeM UsMepeHuin Temneparypbl 3TOU NPobbl TEPMOMETPOM.

[1pn oTOOpe ToveYHbIX Npob TeMnepaTypy HedTK B Npode onpenendioT B Te4eHne 1 — 3 MUH nocne
oTbopa npobbl, Npn 3TOM NnepeHocHOU Npob0o0TOOPHUK BblAEpPXUBAIOT HA YPOBHE oTOUMpaemMon npodLI B Te-
YyeHue He MeHee NATU MUHYT. TepMOMeTp NOorpy»atoT B HeTb Ha rMyOUHY, yKasaHHYI0 B TEXHUYECKOM Nac-
nopTe Ha OaHHbIA TEPMOMETP, U BblAepXuUBalT B npobe A0 NPUHATUA CTONOUKOM PTYTU NOCTOSAHHOrO
MNOJTIOXEHMUS.

CpefgHiolo Temneparypy HeTyU paccymMTbiBalOT NO TEMNepaType To4eYHbIX Npob, UCnonb3ys COOTHOLLIEe-
HWUe ana coctaBneHus obbeauHeHHon Npodbbl U3 TodeuvHblX no TOCT 2517.

11.1.5 OnpeneneHue Mmacchl OpyTTO He(hTU B pesepByape
Maccy OpyTTO HE(TK B TOHHaAX BbIMUCHSAIOT NO popmyne

Mg, = V,,- p,- 1073, (12)

rae p, — NNOTHOCTb HEPTM NpU TEeMnepaType usmepeHuin oobema B pesepsyape, Kr/M>;
V. — daktnyeckuii o6bem HedTn B pesepByape, M3, BbIMUCNEHHbIA No opmyne (1).

11.1.6 OnpeneneHue macchl OpyTTO HEC(hTU NPU OTKaAYKE U3 pe3epByapa

[1pn oTKauvke HedTU U3 pesepByapa Maccy cAaHHOU HedTU onpeaenaioT Kak pasHOCTb NepBOHa4YallbHOM
Maccbl U MaccCbl OcTaTKa.
Maccy caaHHOW HeTH M., BbIMUCNAIOT NO popmyne

Mcp, = MH1 T MH2' (13)

roe M, , — Macca HedTn Ao Havana oTKkayku, BbluMcneHHasa no gpopmyne (12), T;
M, ., — Macca octartka HedTH, BblMMCNEHHasA nocne oTKavyku HedTu U3 pedepsyapa no gopmyne (12), T.
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11.1.7 OnpegeneHne maccbl OpyTTO HEedhTH NPU 3aKayuke HedTH B pe3epByap
[1pn 3akavke HedTU B pesepByap Maccy NPUHATON HedPTH an BbIMUCNAIOT NO popMyrne

an = M6p2 — Vi6p1» (14)

rge M5p1 — Macca HedTU 40 Ha4yana 3aka4vyku HedTu B pesepByap, BbldUucnsiemasa no opmyne (12), T;
M5p2 — Macca ocrarka Hed T, BbiMUCnSeMas No OKOHYaHUU npoLecca 3akadky no popmyne (12), T.

11.1.8 OnpegeneHne maccbl HETTO HedpTH B pesepByape

Maccy HeTTo HedbTu M, T, BLIYMCIIAIOT KaK pa3HOCTb Macchl bpyTTo HedTU M, T, U Macckl bannacta m, T,
no popmyne
( )
M/B + WM.I‘I T WX.C

M,=M-m=M|" | 15
" \ 100 ) (15)

rne W, — maccoBas nons Boabl B HedpTu, %;

W, . — maccoBas fons MexaHu4eckux npumecen B Hedptu, %;
W, . — MaccoBas gons XnopucTbix conein B Hedpth, %, Bbluucnsemasn no opmyne
X =012 (16)
| Pv

rae @, . — KOHLEHTpauMA XIOPUCTLIX conen B HedpTu, Mr/am?;
p, — NNOTHOCTb HEYTN NPU YCNOBUAX U3MEPEHUn ob6bema HedTH, Kr/m®.
Ecnu n3amepsiioT He MaccoByl0, a 0O6bEeMHYI0 AoNI0 BoAbl B HEPTU, TO MACCOBYIO A0S0 BbIMUCIAKOT NO

dopmMmyne

WB — (PB 'pB
Py

(17)

rne ¢, — obbeMHas aons oAbl B HedpTh, %;
p, — NJIOTHOCTb BOAbl, Kr/M3 (npuHUMatoT paBHoit 1000 kr/m3).

11.2 Tlpn aBTOMaTtn3npoBaHHbIX USMEPEHUAX MacChbl HeTU B Mepax BMECTUMOCTHU YpOBEHb HEPTU U3-
MEepSIT YPOBHEMEPOM, BXOASALLUM B COCTaB aBTOMaTU3NPOBaHHOU cUCTEeMbI ydeTa. [TNOTHOCTL HeTHU onpe-
OensiloT nNo KaHany waMmepeHvn nnotHoctu ACY wnu no obbeanHeHHouM npobe HedTU, OoTOOPAHHOWU NO
[OCT 2517. Temnepatypy HedTHU N3MEpPSAIOT aBTOMaTUYECKN, NUCNONb3yA KaHan n3aMmepeHnn TemnepaTypbl aB-
TOMaTU3NPOBAHHOW CUCTEMbI yYyeTa.

12 O6paboTka pe3ynbTaToB U3MEpPeHUn

12.1 Tlpn npumeHeHun cnucTtemMmol U3MepeHun konuuectesa HepTn 0b6paboTka pe3ynbTaTtoB USMEPEHUN W
HeobxoguMble pacdeTbl 00bema U Macchbl HeOTU NPOBOAATCA CUCTEMON 0bpaboTkn MHGPOPMaLUM aBTOMATK-
4YecKu (C y4eTOM AaHHbIX, BBEAEHHbIX ONepaTtopoM Bpy4vHyl0). [lonyckaercsa npoBoauTb 00paboTKy pesynbra-
TOB BPYUYHYIO.

12.2 ANroputMbl U nporpamMmbl 006padoTKkM AaHHbLIX pe3ynbratoB U3MEPEHUN O0MKHbI ObITb aTTECTOBA-
Hbl B NopsAaKe, ycTaHOBIEHHOM [6].

13 OdopmMneHue pe3ynbTaToB U3MEPEHUM

13.1 lNpoToKonbl usmMmepeHu, BbiNONMHEHHbLIX UBMEPUTENbHBIMU KOMMOHEHTAMU CUCTEMBI UBMEPEHUN KO-
nu4yecTBa HEMTU, XPaHAT B pacne4yataHHOM Buae B gene. ®opma NpoToKONOB — COMNacHo ycTaHOBNEHHOU B
KOMMbIOTEPHOWU NporpaMmmMe CUCTEMBI.

13.2 Pesynbratbl UamepeHuni, BbINOSIHEHHLIX NMepeHOCHbIMU cpeAcTBaMMn U3MepeHUU, PUKCUPYIOT B
XypHarne perncrpauuu pesynsratoB USMepeHu, PopMbl KOTOPbIX NpUBEAEHbI B MPUNOXEHUN A.

13.3 Ha ocHOBaHUM XypHanoB perucrpauun pesynsratoB U3MepeHU OOPMIAIOT akT npuemMa-caaum
HedTMm.
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14 O6ecnevyeHue TpebOBaHUMU K NOrpeLLUHOCTU U3SMEepPEeHUN

14.1 Cpencrea usmepeHun, NpUMeHseMble Npu U3MEPEHUAX, OMKHbI UMETb cepTudukar ob yTBep-
XOEHUM TUna.

14.2 Cpeacrtea M3MepeHur, NpUMMEHAEeMble NMPU U3MEPEHUNX, OOMKHbl ObITb NoOBepeHbl. [lepuogny-
HOCTb NOBEPKU — HE peXe OQHOro pasa B rog.

14.3 [Nepuognyeckyo NOBEPKY pe3epByapoB NPOBOAAT HE pexe O4HOro pasa B NATb NeET.

10
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NMpunoxeHue A
(pekoMmeHayemoe)

DopMbI XypHarioB perucTpaumMm pe3ynbLTaTtoB U3MEepPeHUU MacChl He(pTU B BepPTUKAIIbHOM pe3epByape

Tabnunuya A 1—bdopma xypHana ans pesepyapoB Tunos PBC, XXBP, XXbPI1

3
[1lpoBepka 6a30BOW BLICOTHI YpOBEHb, MM 'INOTHOCTL HOTH, KI/M,
TemnepaTypa npmBeneHHas
O6bem HedhTH NO
Homep HedTn B .
o HaTa Bpewms pesepeyape rpagynpoBOYHON .
o o ’ OATOBABHON Tabnuue, m3 K YCNOBUAM K cTaHAApPTHOM
Hg o + MM OHg oy o MUAKOCTI Aao b? namMepeHus TeMnepaType
A obbema (ykasaTtb)
1 2 3 4 5 6 7 8 O 10 11
OkoH4YaHue mabnuubt A. T
Macca OpyTTO, T 3HaueHus nokasateneh bannacra Macca HeTTO, T
damunua, uHuLuanol
B pe3epByape Ha NPUHATON B cAaHHOWN M3 W W W NMPUHATON B CAAaHHOU U3 oneparopa, nuiRan noanucs
TEKYLLMA MOMEHT | pe3epByap pesepByapa M-B M x-C pe3epByap pesepByapa
12 13 14 15 16 17 18 19 20

6002—98 1Nd



N Ta6nuuya A2—dopma xypHana ans pesepeyapos Tunos PBCI, PBCIIK, XKBPIK

600¢—98 JIAd

[lpoBepka OasoBou y MnoTHOCTbL HedhTh, Kr/M>, Onpeaenexue
POBEHb, MM
BbICOTHI ObbeMm npuseaeHHas nonpaBKw
TemnepaTypa HedTH No ObtLem HedTH
Homep Mara Bpewms HedTU B rpa.qyuao- C YMETOM
n.n. pesepByape, ) BOYHOM X YCIIOBMAM K cTaH- nonpz-;axu,
He oo MM | 8Hg - % C WUAOKOCTH noAToBapHOW Taﬁngue, 3MEDPEHUS AapTHOM AR AV M
BOAbI M oBLemMa TeMnepartype
(yKasaTthb)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
OkoH4yaHue mabnuubt A.2
Macca OpyTTO, T 3Ha4yeHUs nokasaTtenen bannacra Macca HeTTO, T
damunusa, nHuunansl
B pe3epByape Ha | NPUHATOU B CAaHHOW U3 W ; W NPUHATON B cAaHHOU U3 oneparopa, hidiHas noAnuce
TEeKYLUUIA MOMEHT | pesepByap pesepByapa u.B u-n X6 pesepByap pesepByapa
15 16 17 18 19 20 21 22 23
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NMpunoxeHue b
(cnpaBoY4HoOe)

[MpumMep BbINONHEHUA U3MepeHuin Mmacchbl HedpTU B pe3epByape

Onsa npumepa BbIOpaH pesepsyap Tuna PBCIIK-50000, npn aToM namepeHnsa ypoBHS XWAKOCTU U NOATOBAPHOWN
BOAb! BbIMOMHAKT U3MEPUTESIbHON PYINETKOW C rpy3oM, a N3MEepeHUa TeMnepaTypbl HeOTH B pe3epByape — cTauuoHap-
HOW MHOFOTO4Y€4YHOWU CUCTEMOM.

b.1 UamepeHue ypoBHA HePTU N NOATOBAPHOMU BOAbI

B.1.1 lNpoBepka 6a30BON BbICOThI pe3epByapa
Pe3ynbTaTt nsmepenna H, . = 20629 mm.

3HauyeHue 6a30BOW BbICOThI, MPUBEAEHHOE B rpafynpoBoYHOM Tabnuue pesepsyapa H; = 20634 MM.

OTHocuTenbHoOe OTKNOHEHWE NoSTyYeHHOoro peaynbTtata namepeHus He npesbiwaeT 0,1 % oT 3HayeHus 6a30B0OU Bbi-
COTbl, NpUBEAEeHHOro B rpagyvpoBO4YHOU Tabnuue pesepayapa.

b.1.2 OnpeneneHue ypoBHSA XXUAKOCTU B pe3epByape

BoinonHsawT npoueaypbl no 11.1.1.1.

PesynbTaT nepBoro nsmepeHus ypoBHS XXWAKOCTU B pesepByape H, , = 14023 Mmwm.

PesynbTaTt BTOpOro nuamepeHus H, , = 14025 mm.

Tak Kak pacxoxgeHue Mexay pesynbtatamMmu AByx usamepeHun bonee 1 MM, N3amMepeHUA NOBTOPAEM eLle ABa pa3sa.

PesynbTaT TpeTbero namepexns H,. = 14021 mm.

PesynbTaTt YeTBepToro usmepenus H, , = 14022 mm.

CpepHeapunhmeTrnyeckoe 3HaueHme Tpex Hanbonee 6GNU3KkMX pe3ynbTaToB NU3MEPEHWIA:
Hy = (Hyq + Hya + Hys)/3 = 14022 mm.

b.1.3 OnpeaneneHne ypoBHA NOATOBAPHOM BOALI B pe3epByape

Pe3ynbTaT NnepBoro uamepeHusi ypoBHsa noarosapHou Bofbl B pesepsyape H_ , = 1030 mm.
PesynbTaT BTOpOro uamepeHusa H,, = 1031 mm.

Pe3ynbTaThl UamepeHnn otTnu4aloTca He bonee 4yem Ha 1 MM,

3a pe3ynbTaT USMEpPEHUN YPOBHSA NOATOBAPHOMW BOAbI NPpUHMMaem cpeaHee 3HaveHne H, = 1030 mm.

B.2 Onpeaenenue thakTuyeckoro oonema HedhTK B pesepByape

Obwnin obbem HedTU B pesepByape U 0OBbEM NOATOBAPHOU BOALI ONpeAenstoT no rpaayupoBovyHon Tabnuue Ha
OaHHBbIA pe3epByap.

Obwwuin o6vem HedTH B pesepsyape V, = 40437,7 m3.

Ob6bem nogToBapHoOi BOAbI B pe3epsyape V, = 3248,2 m°.

YuyutbiBaeM nonpaeKky, o6ycnoerneHHylo COBOKYNHOCTbIO (haKTOpOB, BRUAIOLLUX HA U3MEeHEHME 0BbeMa XUAKOCTH,
BbITeCHEHHOMU NnasaroLlen Kpoiwen (cm. 11.1.2.2). CooTBeTCTBEHHO, C YYETOM CNeAyLNX UCXOAHbIX AaHHbIX (AnamMeTp
nnasatowen kKpbiwun D . =30075 MM; AuameTp BHYTPEHHEro oOTBepcTUsi B nnasawwen kpbiwwe D, =800 mMm;
h i an = 695 MM) 1 pesynbTarta namepenun h,,, = 650 Mmm onpepensem:

- no cpopmyne (7) saHayeHne Ah = 650 — 655 = —5 Mm;

- no cpopmyne (6) aHayeHune AV, = {[3,1416 (-5) (300752—8002)])/(4 - 109)} = —3,5 m3;

- N0 popmyne (4) 3HavyeHne obbema XKUAKOCTU C NonpaBKoOU

VT = 40437,7 + (-3,5) = 404342 m°.

dakTnyeckmn odobem HepTu B pesepeyape V., M2, Bbluncnsemblv no oopmyne (1), npuHumas:
Vo=V" — V, =40434,2 m° — 3248,2 m° = 37186,0 m°;

- TEMNepaTypHbid  KO3(PUUMEHT NMHENMHOro pacLMPEeHUA MaTepvana CTEHKA CTanbHOro pesepsyapa o . =
=12,5-10-%1/°C;
- TeMmnepaTtypHbii KO3DDULUMEHT NTIMHEUHOMO paclUMpPEHUs MaTepuana 3MepuTenbHOU pyneTkn N3 HepkaseoLlen
cranm a,=12,5-10-°1/°C;
- TEMNEepaTypy CTEHKU pe3epByapa paBHyHO Temnepartype HedTu B pesepByape
t. =12 °C,
V,=37186,0[1 +(2-12,5-10°+12,5-107°) (12 — 20)] = 37174,8442 m°.

C y4yeTOM npoBedeHHOro oKpyrneHusa npuHumaem V, = 37175 m3.
b.3 OnpeaeneHve NNOTHOCTU HePTU B pelepByape

Mo pesynbTatam N3MepeHun sHavyeHne NNoTHOCTU HeTH, NPUBEAEHHOE K YCNOBUAM U3MepeHUs obbema HedTw,
coctaensaeT p, = 856,0 kr/m>.

13
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b.4 OnpeaeneHuve TeMnepartypbl HehTU B pesepByape

CpenHio Temnepartypy HepT B pesepByape onpeaensoT No TeMnepaType To4eYHbIX Npod, NCNonb3ya COOTHOLLE-
HUA Ans coctaBneHna oobeauHeHHoOU nNpodbl M3 ToveuHblx No [OCT 2517.
PeaynbTaT nameperus t, = 12 °C.

B.5 OnpeneneHmne macchl OpyTTO HedhTK B pesepByape

Maccy bpyTTO HECHTU B pesepByape Mg, BbIMUCIIAIOT NO opmMyrne (12), npuHUMas:
- 06eM HedTU B pesepByape V. = 37175 m3;
- 3Ha4YeHne NNoTHOCTU HedPTU B pe3epByape, NpuBefeHHOoe K YCNOBMAM uaMepeHus obrema p, = 856,0 kr/im?

Mg, = 37175-856,0-10° = 31821,8 T.

C y4eTOM NpoBEAEHHOr0 OKpYrneHus npuHumaem Mg, = 31822 7.

B.6 OnpeneneHue maccbl OpyTTO HedhTH NpU OTKa4YKe U3 pe3epByapa

Maccy caaHHOM HEQPTU onpeaenseM Kak pa3sHOCTb nepBoHavarnbHOU MacChl U Macchl OCTaTKa.

BbinonHAT npouenypb! B cooTBeTcTBUM € B.1 — B.5 ¢ yyeTOM cnenylowmx ocobeHHOCTEMN:

- NOATOBAPHYIO BOAY (OCTATOK Nocrne ee yaaneHusa U3 3anonHeHHoro pesepeyapa) NOBTOPHO He yaansioT;

- 00beaAnHeHHy0 Npoby HedTU 13 pe3epByapa UCNbITAHUAM C Lienbio onpeaeneHus nokasateneu W, W, W, _

He noaBeprawT.
[na panbHeUWwero MICNONb30BaHUA B pacCMaTpMBaeMoM nNpumMmepe NpuHUMaeM, YTo macca OpyTTo HedbTh B peaep-
Byape nocne caaym HedpTu U3 peseppyapa COCTaBNAET

MH2 =2817 T

Maccy caaHHou He®TU M, BbIMMCNIAIOT No dopmyne (13)
M., = 31822 — 2817 = 29005 T.

B.7 OnpeneneHue coaep)XxaHusa 6annacta B HebTU B pe3epByape

OnpepeneHune cogepxaHma bannacta B HeE®TU NPOBOAAT B UCNbITATENBHOU nadopaTopun ¢ UCNONb3OBAHUEM
npob, oTOnpaembix B cootBetcTBun ¢ [OCT 2517

B.8 OnpeneneHue maccbl HeTTO HedpTH, B pe3epByape

Ncnonb3ysa pesynbTatkl UcnbiTaHUA HedTn B 0ObeauHeHHoW npobe (3HayeHWe MacCOBOWM L0NW BOAbl B HETW
W, . = 0,3 %; s3HayeHne maccoBour Aonn MexaHu4ieckux npumecen B Heptu W, - = 0,03 %; sHa"eHne maccoBom A0S XI10-
pucTbix conen B HedpTn W, . = 0,023 %) no opmyne (14) nonyyaem

M., = 29005 {1 —[(0,3 + 0,03 + 0,023)/100]} = 28902,61 T.
C yyeTom npoeeaeHHoro okpyrneHus M, = 28903 T.

14
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NMpunoxeHve B
(oba3aTensHOe)

OueHKa norpewHoCcTU U3MepeHMn Macchbl HedpTH

OueHka norpeLHocTn usMepeHu BbinonHeHa npu atrectauum MBU ¢ ucnonb3soBaHmneM npeaenoB AonyckaeMbiX
NOrpeLLHOCTEN NPUMEHAEMbIX CPEACTB UIMEPEHUN.

[Tpeaenbl aonyckaeMon OTHOCUTENbHOW NorpeLllHOCTU U3MepeHUn Macchbl OpyTTO HedTU B NpoLeHTaX BbIMUCHAIOT
no popmyne

2

2
om; = + 1,1\/,7’"115(&2 +B12)+nm7§(A22 +B5)+(8NY, (B.1)

rae &N — npepen ,D,OI'IYCKHBMOI?I OTHOCUTENbHON NOrpeLLHOCTU CUCTEMDBI OﬁpﬂﬁOTKM WHOpMaLIUKU NN NU3MEPUTESIBHO-BbI-
YyucnuTenbHOro Komnnekca, %;

A1 = (8K) +(8H2)+(Gy - 8py)?,

B1 =(Gy-B-10%-ATy)* +(B-10%-AT,, ;

Az = \(8K)? + (8H2)+ (G, - 8p, )?;

B, = (G, +B-10%- AT, +(B-10%-AT,,, 2,

rae 8pq, 6p2 — OTHOCUTENMbHbIE NOrPELUHOCTU U3MepeHU NNOTHOCTU, %;
0K — OTHOCUTENbHAA NOrpPEeLUHOCTb COCTaBNeHUNA rpagympoeoyvHon Tabnuubl pesepeyapa, % (no FOCT 8.570);
&H,, SH> — OTHOCUTENbHDbIE NOrPELLHOCTU N3MEPEHNIA YPOBHEN HEDTU B pesepByape A0 OTNycka HedTU N3 pesepBya-
pa u nocne oTnycka HedpTn U3 pesepeyapa COOTBETCTBEHHO, %;
ATy, AT,y — abconioTHbIE NOrpeLLHOCT onpeaeneHun TemnepaTyp HedpTH B pesepByape [,1,L,1 /40 oTnycka He(pTU U3 pe-
3epsyapa, °C;
ATz, AT, — abconioTHbIe NorpeLHoCTU onpeaeneHnin TemnepaTtyp HedpTu B pesepsyape [y, L, nocne oTnycka HedPTw
13 pesepsyapa, °C;
G, G2 — Ko3adhPULMEHTI, BEIMUCIAIOT NO hopMynam:

g = 1t2Bty o _ 1428t
TU+2Bt, TP 1+2Bet,

(B.2)

roe B — koadhdpuumeHT obbemHoro pacLumpeHmnsa Hedtn 1/°C;

t,1.t2 — Temnepartypbl HepTU Npu nsmepeHun ee odbbema Ao oTnycka HedpTU U3 pesepeyapa 1 nocne oTnycka HedbTn U3
pe3epsyapa, COOTBETCTBEHHO, °C;
1, Lz — TemnepaTypbl HEPTU NpYU N3MEPEHUN ee NNOTHOCTU A0 OTNYCKa HEMPTU U3 pe3epByapa 1 nocne oTnycka HedpTu U3
pe3epByapa, COOTBETCTBEeHHO, °C.
OTHOCUTENbHLIE NOrPEeLHOCTU U3MEPEHUU YPOBHEWN HE(TU B pe3epByape oH,, oH,,%, BbIMMCNAT No PopMynam:

H H
5H, = 27 100, sH,= 2" (B.3)
H; H

rae AH" — abconoTHas norpellHOCTb U3MEPEHUIN YPOBHEN HedTU, MM;
Hi H, — 3Ha4yeHus ypoBHeWl HedTU B pe3epByape, U3MepeHHbIX A0 OTnycka HeT U3 pesepeyapa 1 nocne oTnycka
HedTU N3 pesepsyapa, COOTBETCTBEHHO, MM.
[Tpeaenbl OTHOCUTENBHON NOrPeLLUHOCTU U3MEPEHNU MACChl HETTO HEMTW B NPOLUEHTaxX BbIMUCIAIT NO opMyne

2 2 2 2
M. =1,1 om N AW + AM{{.nJFAchZ, (B.4)
1’1 (1 WM.E +V|{n.n +M/x.c]
\ 100

rae AW, . — abconioTHas NOrpeLHoCTb U3MepEHNsS MacCoBOW A40NK BoAbl B HETH, %;
AW, —— abconoTHas NOrpeLUHOCTb UBMEPEHUSA MaCcCOBOM 40NN MEXaHNYECKMX npumMecen B Hed Ty, %;
AW, . — abconioTHas NorpeLuHoCTb U3MEPEHUS MacCOBOI A0NKU XIIOPUCTbIX coneit B HedTu, %.

A6conioTHble NOrpeLLHOCT U3MEPEHUA MacCoBbIX AoNe BoAbl, MeXaHUYeCKUX NpuMeceil U XJTOpUCTbIX COSen B
HeTU BbIMUCNEHDBI B COOTBETCTBUM C NMPUNOXEHNEM [
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NpunoxeHue I'
(obA3aTenbHOe)

Mopsigok pacuyeTa norpeliHOCTeX onpegeneHuii B nabopaTopum maccoBbIX Aoneu BoAabl,
MeXaHU4YecKUX NpUuMecei U XJIOPUCTbIX conen

AGCONIOTHLIE NOrpPELLHOCTU onpeaerieHU MaccoBbIX 40NE BOAbI U MeXaHU4yeckux npumecen, %, BbIMUCNAKT B CO-
oTBeTcTBUM C [7]. AnA aoBeputenbHou sepoaTHOCTM P = 0,95 n aByx namepeHun COOTBETCTBYIOLLErQ nokasarensa Kadec-

TBa HechTU abCoNOTHYIO NOrPELLHOCTb ero N3MepPeHUn BbIMUCIIAIOT No dopmMyrne

JR2_r2.05 (r.1)
IR

rae Rnr— BOCMNPON3IBOAMMOCTD N CXOAMMOCTb MEeTOAa orpefdelieHNA COOTBETCTBYIOLLEro NoKa3artelld KavelTBa HerTI/I,

3HaveHusa KoTopbix npmeeaeHnl B [OCT 2477, TOCT 6370, TOCT 21534, BbipakeHHble B MACCOBbLIX A0NAX.
BocnpoussoaMmocTb MeToaa onpeaeneHns KoHueHTpaumm xnopuctbix conen no FOCT 21534 npuHumaloT paBHON
YABOEHHOMY 3Ha4YeHUI0 CXOAUMOCTU . 3HaYeHue CXoAUMOCTU I, ., BbipaxkeHHoe B TOCT 21534 B Mr/am3, nepeBoasAT B

MAaCCOBble A40nu rno copmyne

A=+

_01n¢ (r.2)

rae r, .— cxogumocTb metona no NOCT 21534, mr/am3 (r/m3);
P — MNOTHOCTb HE(TU NpU TEMNEpaType U3MEPEHU Macchbl HETU, Kr/m3,
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bubnuorpadgpus

HedTb. ObLLMe TEXHNYECKUE YCIOBUA

[‘ocypapcTBeHHas cucrtema obecneyeHus eguUHCTBa namepeHuin. PesepByapbl Xkene3obeToH-
Hble BepTUKanbHble. MeToauka noeepku o6 beMHbIM METOAOM

[[ocynapcTBeHHas cucrtema obecneyeHns eguHcTea usmepeHuin. NnotHocte HedbTn. Tpebosa-
HUA K METOAMUKE BbIMNONHEHURA NU3MEPEHNU apeoMEeTPOM NMPU YYETHbLIX onepaumax

HedTb 1 HedTenpoaykTbl. MeToabl onpeaeneHna NnoTHOCTN, OTHOCUTENbHOU NSIOTHOCTU W
nnoTHoOCTU B rpaaycax APl apeomeTpoB

[‘ocynapcTBeHHas cuctema obecneyeHnsa eguHcTea usmepeHun, INnoTHoCcTb HedpTU N HedpTe-
NPOAYKTOB U KO3 puumeHTsl 00beMHOro paclumpeHus u oxumaemoctu. Metoabl U nporpam-
Ma pacuyeTa

[ ocypapcTBeHHaa cucrema obecnevyeHna eguHCTBa uamepeHun. Metoguka MeTponorm4eckomn
aTrecrayuu anropuTMoB 1 nporpamm obpaboTkm gaHHbIX pe3ynsTaToB M3MEPEHNU NPU Onpe-
AeneHnn maccbl HedpT U HedpTenpoaykToB. OOLLME NONOXEHUR

[‘ocynapcTBeHHas cuctema obecneyvyeHus eguHcTBa UamepeHnin. OnpegeneHue U NpUMeHe-
HUe nokasareneu NnpeunsMoHHOCTU MeTOA0B UCMbITAHUA HEPTENPOAYKTOB
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YAK 531.73:621.642.2 MKC 17.020 186.2

KnioyeBble cnoBa: mMacca, macca bpyTTo ToBapHoW HedTU, Macca bannacrta, macca HeTTo ToBapHON Hed Ty,
METOAUKA BbINONMHEHUA N3MepPeHU, 0ObeM, BepTUKarnbHbIA pe3epByap, YPOBHEMED, NOrPeLLIHOCTb, YPOBEHD,
rpagyvpoBKa, NoBepKa, TeMneparypa, nfoTHOCTb, AaBlieHne
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