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MpeaucnoBue

Lienu, ocHOBHbIE MPUHLMTLI M OCHOBHON NOPAAOK NPOBEAEHWSA paboT No MeXrocyaapcTBeHHON cTaHaap-
Tusauun yctaHosneHbl FOCT 1.0—92 «MexrocyaapcTBeHHas cuctema ctaHgapTusauum. OCHoBHbIe Nonoxe-
Husi» [TOCT 1.2—97 «MexrocyaapcTBeHHas cucteMa ctaHgapTusaumn. CtaHaapTel MEXrocy4apCTBEHHbIE,
npasuna v pekoMeHgauun no MexXrocygapcTBeHHON cTaHgapTusaunn. Mopsaok paspaboTku, NpUMeHeHNs,
OBHOBMEHNA Y OTMEHbI»

CBepieHUs 0 peKoMeHAaLuax

1 PASPABOTAHbLI ®egepanbHbiM rocygapcTBeHHbIM YHUTapHbBIM npeanpuaTem «Bcepoccuinckuin
Hay4Ho-uUccreoBaTeNbCKUiA UHCTUTYT pacxoaoMeTpumy (PryTr «BHUNP»)

2 BHECEHbI YnpasneHuem meTpornornn ®egepansHoro areHTcTsa no TeXHUYEeCKoMY perynmpoBaHuto
1 meTpornorin Poccuiickon ®eaepaunm

3 NPUHATbI MexrocyaapcTBeHHLIM COBETOM M0 CTaHAapTusaumMm, MeTponorim n ceptudurkanmm (npo-
Tokon Ne 36 oT 26 saiHBapsa 2009 r.)

3a NPUHATUE NpOoroocoBann:

KpaTkoe HaumeHoBaHue cTpaHbl no MK Kon crpaHsl CokpalleHHOe HaUMEHOBaHWE HaLMOHaNbHOFO opraHa
(MCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo cTaHAapTU3aLmMK
AsepbangxaH AZ AscTaHgapTt
ApmeHus AM MUWHTOProkoHOMpas3BUTUA
Benapycb BY Focctangapt Pecnybnuku Benapyce
Mpyaun GE MpyacTaHgapT
KasaxcraH KZ Focctanaapt Pecnybnukun KasaxcraH
KelpreiactaH KG KblpreiactaHaapt
Monpnosa MD MongoBa-Ctanaapt
Pocewitckas ®eaepaums RU deaepanbHOe areHTCTBO MO TEXHUHECKOMY
erynimpoBaHmio 1 MeTponormm
TampKukucTaH TJ "I)'agxmfmaH napT P
Y36ekucraH Uz YacTaHpapt
YkpauHa UA Mocnotpe6eranaapT YkpanHbl

4 [Mpukasom deaepanbHOro areHTCTBa NO TeXHUYECKOMY perysimpoBaHuio n Metpornorum ot 18 nioHsa
2009 r. Ne 196-cT pekomeHaauuM NO MeXrocyaapcTBeHHOW cTaHgapTusauuv PMIM 87—2009 BBefeHbl B
AeicTBue B kKayecTBe pekoMeHaauni no metponoriun Poccuiickon ®eaepaunn ¢ 1 sHeaps 2010 .

5 HacTosilme pekomeHgaumm paspaboTaHbl Ha OCHOBE pekoMeHAauun No MeTpororun Poccuitckoit
®epepaumn MU 2950—2005 «MocyaapcTBeHHas cuctema obecneyeHusi equHCTBa usMepeHuin. Macca HebTu.
MeTopguka BLIMOMHEHUS U3MEPEHUIA B FOPUSOHTAarbHLIX pe3epByapax B cCUcTeMe MaructparnsHoro Hedptenpo-
BOAHOrO TpaHcnopTay

6 BBEOEHbLI BMEPBLIE

UHopmayusi o seedeHuu 8 delicmeue (fpekpaweHuu 0elicmeusi) Hacmosawux pekomeHoayul rmybriuky-
emcs 8 ykazamerne «HauuoHarnbHbie cmaHdapmbly.

UHpopmayusi 06 usMeHeHUSIX K Hacmosaw UM pekoMmeHOayusim rybriukyemcs 8 ykazamerie «HayuoHaib-
Hble cmaHOapmbl», @ MeKCM U3MeHeHUl — 8 UHhOpMaUUOHHBIX yKazamensax «HauuoHanbHbie cmaHoap-
mbi». B criyyae nepecmMompa Unu ommeHbl HacmosiWux pekomeHOayuli coomsemcemeaytoujasi UHghopmayus
6ydem onybnukogaHa 8 UHhOPMaUUOHHOM yKazamerse « HayuoHanbHble cmaHlapmsi»

© CraHgapTuHdopm, 2009

B Poccuiickoin ®egepaumn HacTosWwme pekoMmeHaaunm He MoryT 6biTb MONHOCTBLIO UMW YaCTUYHO BOCNPO-
n3BeAeHbl, TUPaXXUPOBaHbI U pacnpocTpaHeHbl B kadecTBe odumumanbHoro usganus 6es paspeweHns deae-
panbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHnuio U MeTponorum
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PEKOMEHOALWWU NO MEXITOCYOAAPCTBEHHOW CTAHOAPTU3ALUMU

FocypnapcTBeHHasn cuctema obecneyvyeHUs eAUHCTBa U3MepeHUun

MACCA HE®TU
METOOMKA BbIMONHEHUA U3MEPEHUIA B TOPU3OHTAINBbHbIX PESEPBYAPAX B CUCTEME
MATUCTPAJIbHOIO HE®TENPOBOAHOIO TPAHCNOPTA

OCHOBHbI€ NONOXEHNA

State system for ensuring the uniformity of measurements. Mass of petroleum. Procedure of measurement in horizontal
tanks in the main petrowire systems. Basic propositions

HOaTta BBeaeHna — 2010—01—01

1 O6nacTb npuMeHeHus

1.1 HacTosiwune pekoMeHaaLMM pacnpoCTPaHAKTCA Ha rOPU3OHTanNbHbIe CTalnbHble LUNMHapUYeckue
pesepByapbl (1anee — pesepByapbl) HOMUHAMBHOA BMECTUMOCTbIO OT 3 e 200 M3, akcnnyaTupyemble Ha
obbekTax HedpTeTpaHCMOPTHLIX OpraH13aunii cCUCTeMbl MarucTparnbHoro HedhTeNpOBOAHOIO TpaHenopTa.

1.2 PekomeHgauun ycTaHaBNMBalOT METOAMKY BbIMOMHEHUS U3MEPEHWUA Maccbl TOBapHOW HedTu
(Aanee — HedTb) NpuyyeTe HebTU B pesepByapax (Mpueme 1 oTnycke HedpTn U3 pesepByapa) M MHBEHTapusa-
Unn HedbTL.

2 HopMaTuBHbI€e CCbINKKU

B pekoMeHaaLmMax UCnonb3oBaHbl HOPMaTUBHBIE CChIMKKU Ha cneaylowme cTaHaapThi:

FOCT 8.346—2000 lMocygapcteeHHas cucteMa obecnedeHua eaunHcTBa usMepeHuid. Pesepsyapsl
cTasnbHble ropu3oHTasbHble LunuHapudeckme. Metogunka nosepku

FOCT 8.570—2000 locypmapcTBeHHasi cuctema obecneveHus eauHCTBa uMamepeHuin. Pesepsyapbl
cTanbHble BepTuKanbHble LunnHapudeckue. Metoguka noBepku.

FOCT 12.1.005—88 Cwuctema cTaHgapToB 6e3onacHocTy Tpyaa. Obwme caHUTapHO-TUrueHnyeckue
TpeboBaHuMsA K BO34yXy pabo4en 30HbI

FOCT 12.1.007—76 Cuctema cTaHgapToB 6esonacHocTu Tpyaa. BpeaHble BewecTsa. Knaccuduka-
uns 1 obwme TpeboBaHns 6e30NacHOCTH

FOCT 12.4.124—83 Cuctema ctaHgapToB besonacHocTu Tpyaa. CpeacTsa 3almThl OT CTaTUHMECKOro
anekTpuyectea. ObLMe TexHudeckne TpebosaHus

FOCT 400—80 TepMoMeTpbl CTEKNSAHHbIE AN UCNBITaHNI HedTenpoayKTOB. TeXHUYEeCcKue ycnoBus

FOCT 2477—65 HedTb nHedTenpoaykTel. MeToa onpeaeneHnsa coaepkaHus BoAb!

FOCT 2517—85 HedpTb M HedTenpoaykThl. MeToabl oT60pa Npob

FOCT 3900—85 HedpTb 1 HedTenpoaykTbl. MeToabl onpeaeneHns NIoTHOCTH

FOCT 6370—83 Hed b, HedbTenpoaykTul unpucaaxkn. MeToa onpefeneHnst MexaHu4eckux npumecein

FOCT 7502—98 PyneTku meTannuyeckue nsmeputensHele. TexHudeckue ycnosus

FOCT 18481—81 ApeoMeTpbl M UMIMHAPLI CTEKMSAHHBIE. OBLMe TEXHUYECKUE YCMOBUSI

FOCT 21534—76 HedTb. MeToabl onpeaeneHns coaepxaHns XnopucTbix conemn

FOCT 27574—87 KocTioMbI XeHCKME AN 3aWmThl 0T 061X NPOU3BOACTBEHHbBIX 3arpsAsHeHWin u Mexa-
HUYEeCKMX BO3AENCTBUIA. TeXHUYecKMe ycrioBus

FOCT 27575—87 KocCTioMbl My)XCKWe AnNs 3alluThbl OT 06X NPOU3BOACTBEHHBIX 3arps3HEHUA U Mexa-
HUYECKNX BO3AENCTBUN. TeXHUYECKMe yCnoBums

FOCT 28498—90 TepMOMETPbIKUAKOCTHbIE CTEKNAHHBIE. O6LMe TexHudeckme TpeboBaHus. MeTtoabl
UCMbITaHUR

U3paHue opmumansHoe
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Mpumeyanune—Ipn NoNb3oBaHMN HACTOAWMNMN PEKOMEHAAUMAMMN Lenecoobpa3Ho NpoBepUTb AENCTBUE
CCbINOYHBIX CTAHAAPTOB MO ykasaTento «HaunoHanbHble CTaHAapTbI», COCTABIIEHHOMY MO COCTOSIHUIO Ha 1 SIHBapsi Teky-
LWEro roaa, v No COOTBETCTBYIOWUM UHDOPMALMOHHBIM yKa3aTensim, ony6nmukoBaHHbIM B TEKyLLEM rody. Ecnv ccuinovHbii
CTaHAapT 3aMeHeH (M3MEHEH), TO NPY NONb30BaHMK HACTOAWMMU PEKOMEHAAUMSAMY CriedyeT PYKOBOACTBOBAaTLCH 3aMe-
HAIOWUM (M3MEHEHHBIM) CTaHAAPTOM. Ecnu cebinouHbIv cTaHdapT OTMeHeH 6e3 3amMeHbl, TO MONOXeHUe, B KOTOPOM AaHa
CCbINKa Ha Hero, NPUMEHNAETCH B YaCTU, HE 3aTparvBatoLLeit 3Ty CCbIIKy.

3 TepMuHbI M onpeaeneHus

B HacTosLLMX pekoMeHaLmMsaX NPUMeHeHbI crieayroLLe TePMHbI C COOTBETCTBYIOLLMMM ONpeaeneHUaMU:

3.1 MeToauKa BhINONTHEHUS U3MePeHUA Macchl npogykTa: COBOKYMHOCTL onepauuid 1 npasur,
BbINOMHEHWE KOTOpbIX 06ecneynBaeT NoMyyYeHne pesynbTaToB UaMepeHWid Macchl NMPOoAyKTa C yCTaHOBMNEHHOM
MOrpeLIHOCTbIo (HeonpeaeneHHOCTbIO).

Mpnmeyanne—B3.1—3.3, 3.5 TepMuH «npoaykT» cnegyeT NoHMMaTh Kak HedTb.

3.2 KocBeHHbIN MeToA CTaTUYECKMX U3MepeHUl Macchbl NnpoaykTa: MeToz, OCHOBaHHbIN Ha UsMepe-
HUAX NIOTHOCTM M 0B6beMa NpodyKTa B Mepax BMECTUMOCTU (Mepax NofHOM BMECTUMOCTN).

3.3 mepaBMecTumocTu: CpeacTBo M3MepeHninobbema npodykTa, uMetoLLiee CBUAETENbCTBO O MOBEp-
Ke U yTBEePXAEHHY0 rpadynpoBoYUHY0 Tabnuuy (pe3epByaphl, XKene3HoAopOXHbIE LUCTEPHbI, TAHKWA HanMBHbBIX
cynaos).

3.4 6a3oBas BbIcOTa pe3epByapa: PaccTosHWe No BepTuKany OT TOUKW KacaHWUA AHULLA Fpy30M pyneT-
KM 00 BEPXHEro Kpasi U3SMepmnTesibHOro NoKa Un 40 PUCKU HanpasiaoLWwein NiaHkM U3MepruTebHOro ftoka.

3.5 cTaHAapTHble ycrnoBusA: YCIoBuUs, COOTBETCTBYOWMNE TeMnepaTtype npoaykra 15 °C unn 20 °C n
N36bITOYHOMY OABMEHUIO, PABHOMY HYJIIIO.

3.6 ToBapHasi HecbTb (HedThb): HedTb, nogroToBneHHas k nocTaBke NOTPebUTENIO B COOTBETCTBUN C
TpebosaHuamMA [1].

3.7 macca 6pyTTOo HedbTu: O6LLas Macca HedpTu, BKIoYatoLwas macey 6annacra.

3.8 macca6annacTta: O6wasa Mmacca BoAbl, XTOPUCTLIX COMNEN U MexaHUYecKnX npumecei B HedpTu.

3.9 maccaHeTTo HedpTU: PasHocTb Macchl bpyTTO HedbTM M Macckl bannacTa.

4 XapaKkTeprCTUKMU NOrpellHOCTN U3MEePEHUI, BLINOSTHAEMbIX NO MeToaUKe
N3MepeHun

4.1 TNpepensbl 4OMYyCKAaeMOR OTHOCUTENBHON MOrPELUHOCTU U3MEPEHUI, BLINOSIHAEMbIX B COOTBETCTBUMN
C HAaCTOALNMU PEKOMEHAALMAMM, COCTaBNAOT:

- npuMacce 6pyTTo HecbT 40 120 T:

= 0,65 % — npu namepeHusix maccbl 6pyTTO HEeTH,

= 0,75 % — npu u3mMepeHUsIX Maccbl HeTTo HedTH;

- npumacce 6pyTTo HecbT oT 120 T M Bonee:

£ 0,50 % — npu n3mepeHusix maccel 6pyTTO HedbTH,

+ 0,60 % — npu namepeHusix maccbl HeTTO HedTu.

5 MeToa usmepeHun

5.1 Onsa uamepeHns Maccbl HedTU B FOPU3OHTaNbHbLIX LIUTMHAPUYECKMX pe3epByapax NPUMEHSIIOT Koc-
BEHHbIA MeTOA CTaTUYECKUX M3MEPEHWIA.

5.2 Maccy 6pyTTO HedbTu B pesepByape BEIYMCNAIOT Kak NpousseaeHne oGbema HedpTi U ee NNOTHOCTH,
pesynbTaT U3MepeHuin KOTOPO NpUBEAeH K YCNIOBUAM U3MepeHus o6bemMa, Ui 06 bema 1 MIoTHOCTU HedTu,
pesynbTaTbl U3BMEPEHUI KOTOPLIX MPYBEAEHbI K CTaHAAPTHBLIM YCIIOBUSIM Mo TemnepaType.

5.3 Macca 6pyTTo cAaHHOM (NPUHATOI) HE T BEIYUCTIAIIOT KaK pasHOCTb Macchl 6pyTTo Hedh T B pesep-
Byape Ha MOMeHT Havana onepauuv caadv (Mpuema) HedpTi 1 Nocne ee OKOHYaHUS.

5.4 Macca HeTTo cAaHHON (MPUHATON) Hep T BBIYUCTISIIOT Kak pasHOCTb Macchl BpyTTo caaHHON (MPUHS-
Tol) HecpTU 1 Macchl BannacTa.

5.5 Maccy bannacTta BbIMMCIAIOT MO 3HAYEHUAM MNokasaTenen kadecTBa HedTu, XapaKTepusyroLmx
cofepxaHue B HedpT BOAbI, XIIOPUCTEIX COMEN 1 MeXaHNYeCcknx npuMeceil. YkasaHHble nokasaTenu onpeae-
NAT B UCMbITATENbHON (aHanMTu4eckon) nabopaTopum No pesynsTaTam UCMbITaHWA 06beanHEHHON NPobbI
HedpTn, oToBpaHHO U3 3anNoSIHEHHOTO pe3epByapa.
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6 CpeacrBaun3mepeHV 1 BCNOMoOraTernbHble YCTPOUCTBA

6.1 Pe3sepByap ropMsoHTasnbHbIN Kak Mepa BMECTUMOCTU, TOBEPEHHBIN U UMEIOLLNIA YyTBEPXKAEHHYO rpa-
OyVUpOBOYHY0 TabnuLly ¢ npeaenamMu 4onyckaeMon oTHoCUTENbLHOM norpeluHocTu He 6onee + 0,25 % nuHdop-
MaLMOHHYI0 TaBUYKy, NPUKPEneHHYo K U3MepuTesibHOMY MoKy pesepByapa.

6.2 PyneTka uameputensHasa ¢ rpy3om 3-ro knacca TOYHOCTU HOMUHaNbHOW AnuHon 5 M (10 M) no
FOCT 7502 nnu meTpoLUTOK € Npeaenamm gonyckaeMoi abcontoTHOM norpelHocT He 6onee + 2 M.

6.3 TepmomeTp cTeknaHHbIN No FOCT 28498, FTOCT 400 unv no [2] c ueHor aenexus 0,1 °C unpegena-
MU gonyckaemol abcontoTHOM norpewHocTu He Gonee + 0,2 °C unu npeobpasoBatesib TemMnepaTypbl, BXoas-
LA B COCTaB NepeHOCHOro 3NEKTPOHHOIo N3MepuTens ypoBHS (YCTPOUCTBA U3MEPUTENbHOIO) ¢ Npegenamu
Jonyckaemoi abcontoTHOM norpelHocTu He 6onee + 0,2 °C.

6.4 ApeomeTp ansa HedpTu no MOCT 18481 ¢ npeaenamu gonyckaemon abCcontOTHOM NOrPELIHOCTU He
Gonee + 0,5 kr/m3.

6.5 MepeHocHow Npo6ooTHopHUK No FOCT 2517.

6.6 CpeacTtBa naMepeHuin U TeXHUYEeCKUe CpeacTBa, UCMOMb3yeMble B UCMbITaTESTbHOW (aHanuTu4ec-
koi1) nabopaTtopuu ana onpeaeneHns: o6vemMHo Aonu Boabl B HedT — no FOCT 2477, KOHUEHTpaLUK XIo-
pucteix conen B HedpTn — no NOCT 21534, maccoBoi A0NN MexaHu4ecknx npumecen B HedpTu — no
roCT6370.

6.7 [onyckaeTca npuMeHeHne Apyrux cpeacTs U3MepeHUin aHarorMyHoro HasHaveHus, MeTponormiec-
Kne XapakTepuUCTUKN KOTOPbIX He YCTYNatoT NpuseeHHbLIM B JaHHOM pasaene.

6.8 CpeacTBa nsmepeHnin, N(PUMeHsAeMble Npu BbINOSTHEHUN N3MEPEHWUIA, AOSMKHBI ObITb cepTudrunpo-
BaHbl (aTTecToBaHbl, BHECEHbl B rocyAapCTBEHHLIN peecTp) B CTpaHe NPUMEHeHWA WU NpusHaHbl CcTpaHa-
MW — y4aCTHUKaMM NPUEMO-CAATOMHbBIX OnepaLyii.

7 Tpeb6oBaHUA K KBanuguKaLum onepaTopos

7.1 K BbINOMHEHWIO U3MEPEHUIN AOMNYyCKatoTCs NiLa, OTBevYatowme creayowmum TpebosaHnaAM:

- npoweslwmne obydeHne, MHCTPYKTaXK Ha paboyem MecTe U CTaXXUPOBKY MO cneuuanbHOCTU, NoMyYmB-
Lve KBanudmKaL o TOBaPHOro onepaTopa He HUKe TpeTbero paspaaa U MMetoLme Aonyck K CamocTosiTeNb-
HOW paboTe;

- M3y4MBLUME HacTosILMe PekoMeHgaumn, akenyaTauMoHHyo AoKYMeHTaLuuo Ha pesepByap (nacnopT,
TexHomnornyeckas Kkapta) 1 BXoAsiluMe B COCTaB pe3epByapa 1 npuMeHsieMble Mpy BbINONHEHUU U3MEePEHUIA
cpeacTBa M3MepeHUin U BcnoMoraTernbHble YyCTPoNCTBa.

8 TpeboBaHuMsA 6GezonacHOCTH

8.1 Pesepsyaphl, BXoasiluMe B COCTaB HedTenepekaunBaroLLMX CTaHLMIA U NepeBanoYvHbix HedTebas,
OTHOCATCA K ONacHbIM MPOU3BOACTBEHHBIM 06beKTaM.

8.2 [pu BbINOMHEHNM N3MepeHUiA Macchkl HebTy B pesepByapax BO3MOXHO Hanu4mne crneayowmx onac-
HbIX 1 BpeAHbIX MPON3BOACTBEHHbIX haKTOPOB:

- ob6pasoBaHuWe B3pbIBOONACHON cpedbl.

Cwmecb napoB HedTW C BO3OYXOM M0 CTEMNEeHN B3pblBOONACHOCTN 0THOCUTCA KKaTeropuu A, rpynne T3 [3]:

- 3ara3oBaHHOCTb BO3Ayxa paboyeit 30HbI.

Mo cTeneHn BO3AENCTBUA HA OPraHN3M YernoBeka (TOKCUYHOCTU) HedThb, B 3aBUCUMOCTU OT coaepkaHus
B Heil cepoBoAopoaa, OTHOCUTCS K 3-My Knaccy onacHOCTM BPeAHOro BelecTBa («YMepEeHHO onacHoe») Unu
2-my knaccy onacHocTu («BbicokoonacHoe» ) no FOCT 12.1.007.

8.3 [Ons obecneyverHus B3pbIBO6E30ONACHOCTU NPU BLINOMHEHUM U3MEPEHUIA NPUMEHSAEMbIE cpeacTBa
N3MepeHnin N BCroMoraTtesbHble YCTPONCTBA, OTHOCALLMECS K KaTeropuy arekTpoobopyaoBaHus, A0MKHbI
6bITb CepPTUULMPOBaHBI Ha COOTBETCTBME TPeBGOBaHUAM K B3pbIBOGE30MACHOCTU.

MepeHocHbIe cpeacTBa M3MEPEHWU N TeXHUYECKUe CpeacTBa AOMMKHbI ObITb U3roTOBMNEHbI U3 MaTepua-
MOB, UCKNHOYAIOLLNX BO3MOXKHOCTb 06pa3oBaHus UCKP NPW KOHTaKTe C KOHCTPYKUMOHHBIMW 3fieMeHTaMu pesep-
ByapoB 1 ux obopyaosaHus.

8.4 Ha o6o3HaueHHoOl TeppuTopUn pesepByapa no rpacduky, yTBEpXAEeHHOMY pyKOoBOAUTENeM CTPYK-
TYpHOro noapasfeneHusl, B yCTaHOBMIEHHbIX ToOUKax criefyeT NPOBOAWTb KOHTPOSb COOTBETCTBUA BO3dyXa
paboyeit 30HblI caHUTapHO-TUrMeHudeckum TpebosaHusm MOCT 12.1.007. KoHTponb NpoBoaAT aTTecToBaH-
Hble PaBOTHWUKN C NOMOLLbIO NePEHOCHBIX Fa30aHanM3aTopoB.
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CopaepxaHne BpedHbIX BELECTB B Bo3gyxe paboyeit 30Hbl He AOMMKHO AOCTUraTbh YPOBHSA NpeaensHo
JOMYCTUMBIX KOHLeHTpauui, yctaHoBneHHbix B FOCT 12.1.005.

8.5 B kayecTBe NepeHOCHbIX CBETUIMbHUKOB CrieayeT MPUMEeHsITb akKyMynaTOpHble poHapu HanpsbkeHu-
eM He bonee 12 B Bo B3pbIBO6E30MNACHOM UCMONHEHWU, BKIOYEHWE U BbIKMHOYEHNE KOTOPLIX AOMKHO BbINOM-
HATLCA BHE B3PbIBOOMACHON 30HbI pe3epByapa (Ha pacCcTosiHUM NO rOpU3oHTaNu U BepTukanu Gonee 8 m ot
pesepByapa), a npu HanuuumM obBanoBaHna — BHe nnoLlagn obsanoBaHus.

8.6 KBbINonHeHWo n3aMepeHnin Mmacchl HedbTU B pesepByapax gonyckaroT NuL, He Mostoxe 18 rneT, He UMe-
HOLLMX MEAULMHCKAX MPOTMBOMOKa3aHWin K paboTe Ha onacHbIX NPOM3BOACTBEHHEIX 0ObEKTax, OTBEYaoWnX
yCTaHOBMNEHHbIM KBanMdmKaLMoHHbIM TpeboBaHWaAM, Npoweamx obyveHue u NpoBepKy 3HaHWIA HOPM U npa-
Bun 6esonacHocTu TpyAaa.

8.7 [JonyLleHHble K BbIMONHEHWIO N3MEPEHNI onepaTopbl A0MKHbI 3HaTh CXeMbl KOMMYHUKaLIMIA pesep-
ByapoB, Tpeb60oBaHWs TEXHONOrMYeCKMX KapT aKCNyaTaL i pesepByapoB M yMeTb B HOPMaTUBHbIE Cpoku Be3o-
LWMBOYHO BbIMOMHATE Heobxoaumble nepekritodeHns. CxemMbl U TeXHOSIorMyeckue KkapTbl SKCriyaTauuu
pesepByapoB AOMMKHbI HAXOAUTLCSA Ha paBounx MecTax onepaTopos.

8.8 OnepaTtopbl 4OMKHBI UMETb 0AeXay U 00yBb, U3rOTOBMEHHbIE U3 MaTepUasnos, He HakanIMBaLWNX
cTaTn4eckoe 3NeKkTpu4ecTBO, B COOTBETCTBUM ¢ TpeboBaHuamn FOCT 12.4.124, FTOCT 27574, TOCT 27575.
O6yBb He AoMKHa MMEeTb MeTarIMYeckMx Haknagok U reosaein. UamepeHusa ypoBHs M oT6op Npob BLINONHAKT B
pe3nHOBLIX NepyaTkax.

8.9 MMpu OTKPBITUM U3MEPUTENbHBIX NIIOKOB, Py4YHOM 0T6ope Npo6 1 nsmepeHUax ypoBHA HedTn onepa-
TOP AOSMKEH HaXoAUTbCSl C HABETPEHHOWN CTOPOHBI (CTOSATb CMIMHOW K BETPY), @ €CNN 3TO HEBO3MOXHO B CUMY
KOHCTPYKUMOHHBIX 0CODEHHOCTE pasmeLLeHUa M3MepUTENbHOrO Noka — CTOATb GOKOM K BETpY.

OTKpbITUE N3MEPUTENBLHBIX JOKOB, PY4HON 0T60P NPo6 1 3MepeHns YpoBHA Heo6X0anuMOo NPOBOAUTL B
npucyTcTBUM Habnmogaiowwero (Qyénepa).

Onepatopam 3anpeLlaeTcs HAX0AUTLCA Ha TEXHONOrMYECKON NoLaake pesepsyapa, npoBoAUTL U3Me-
peHus ypoBHst HehTU 1 0TOOP NPOB BPYYHYIO BO BPEMS FPO3bl.

8.10 B akcTpemanbHbIX yCNoBusx (TyMaH, o6neaeHeHue) ot6op npob, M3MepeHusi YpOBHS pyUYHbLIM CMo-
cob0oM Ha BbICOTe JonycKaeTcs NPOBOAUTL NPU NPUMEHEHUM AOMONHUTENBbHBLIX Mep 6e30macHoCTM (AONONHN-
TENbLHOro OCBEeLLeHUA, Nnecka ANA YCTPaHeHWA CKOMbXEHUs U APYrux HeobXoAMMbIX Mep), KoTopble
npegycMaTtpyBatoTCsl B UHCTPYKLMW NO OXpaHe Tpyaa AN onepaTopoB Npuy paboTe Ha pesepByape.

8.11 [Ons 6e3onacHoit gocTasku Npob HedTU ¢ pe3epByapa B nabopaTopuio UX criegyeT NepeHocUTs B
cneuunanbHbIX TKAHEeBbIX CyMKaX, HageBaeMbiX Hepes nne4yo.

8.12 [ns onepaTopos, BbIMOHAOLWNX U3MEPEHUS B COOTBETCTBUM C HacTosLLMMKN PekomeHgaumamu,
HavanbHWKOM noapasaeneHus JoskHa 6blTb paspaboTaHa NHCTPYKLMST Mo oxXpaHe TPyAa, KOTOpYIo yTeepxaa-
eT pyKoBOAUTEeNb CTPYKTYPHOro nogpasgeneHnsi. PekoMeHgaunm AormkHbl 6biTe A0BEAEHB! A0 UCNONHUTENS
noA pocrnuck.

9 YcnoBus nsmepeHun

9.1 Tpu BbINONHEHWUN N3MepPeHNIA cobtoaatoT crieaytoLine yCrnoBus:

- PasHOCTb 3Ha4YeHWNIn MakCUManbHOro (Hy,a,c) U MUHUManbHOro (H,,,,) YPOBHEN He TN HANOTHEHHOO U
OMOpPOXHEHHOro pesepByapa Mnpu BbIMCIIHEHNA USMEPEHN Macchl cAaHHOW (MPUHATON) HeddTH yAOBNETBOPS-
eT creayrowmm TpeboBaHKAM:

- Npu guameTpe pesepByapa 4o 1650 mm:

Hyake = Hyun = 870 MM — nput namepeHnn maccsl Hecbt 4o 120 7,

Hyake = Huun = 670 MM — nipu namepeHim maccel HedpTi oT 120 T 1 Gonee;

- npu guameTpe pesepsyapa 1650 mm 1 Gonee:

Hypake = Hyn = 1300 MM — npu usmepeHumn maccel Hecptn go 1207,

Hypare = Huw = 1000 MM — npu namepeHun maccbl HecdbTn oT 120 T 1 Gonee;

- HedTb NO CTeneHN NOAroTOBKN A0/MKHA COOTBETCTBOBATL TpebosaHusam [1].

B cnyyae HeBbLINOMHEHWS YKazaHHbIX YCNOBUWIA OnepaTop A0MKEH COOBLUMUTL O HaPYLIEHUAX HaYanbHUKY
nyHKTa caavu-npunema HedTu.

10 MoAaroToBKa K BbINOMHEHUIO U3MEPEHUN

10.1 Mpu noaroToBKe K BLINOAHEHUIO U3MEPEHWIA:

- obecneuynBaloT OTCTON HerTVI NPOACITKNTENbHOCTEIO HE MeHee [ABYX 4YacOB C MOMEHTa OKOHYaHuA
3anofHeHna pesepByapa,

4



PMI" 87—2009

- NpPOBEpPSIOT:

MCNpPaBHOCTb, FTOTOBHOCTb K paboTe cpeAcTB U3MEPEHUIA U TEXHUYECKUX CPEACTB, YUCTOTY cocyaa Ans
npo6bl;

LLeNoOCTHOCTb NSIOMO U KIenm.

11 BbInonHeHue nsMepeHUn

11.1 U3mepeHusa ypoBHA HecTH U noaTOBapHOM BoAbl B pe3epByape

11.1.1 YpoBeHb HedbTn U3MepPAIT U3MepPUTENbLHOM pyneTkon ¢ rpyaom no FOCT 7502 (MeTpoLLTOKOM).

YpoBeHb NOATOBAPHOWN BOALI U3MEPSAIOT U3MEPUTENTbHLIMU PYIIeTKaMu1 Npu NOMOLLY BOAOYYBCTBUTE b~
HOW MEeHTbI UNN NacThbl.

YpoBeHb HedhTU U NOATOBAPHON BOALI B pe3epByapax AoMnyckaeTcsl U3MepsTh APYTMMU TEXHUYECKAMN
cpeacTBamu, cepTUULMPOBaHHLIMW AN BLINOMHEHUS AaHHbIX OnepaLyii.

11.1.2 UsmepeHus ypoBHA HedTU U3MepUTENLHOW PyNneTKon

JleHTy pyneTkun Ao 1 nocne nsmepeHUin NpoTUpatoT MSrkon TPSINKON Hacyxo.

MpoeepsioT 6a30BYI0 BLICOTY pe3epByapa kak pacCTOsIHWE Mo BEPTUKANW OT AHMULLA B TOUKE KacaHUsi rpy-
3a U3MepuUTenNbHON PYNeTkn A0 BEPXHEro Kpas U3MepUTENbHOro JTHoKa Ui A0 PUCKM HanpasnsoLwen NnaHkm
N3MepuUTENbHOro fnioKa.

Mony4eHHbIN pesynbTaT CpaBHUBAKOT C U3BECTHBIM (MAcMoOpPTHLIM) 3HaYeHueM 6a30BOI BBICOThI, HAHe-
CeHHoI Ha pe3epByape.

Ecnu 6asosas BeicoTa (Hg) OTAIMHAETCA OT Nofy4YeHHoro pesynbTaTta He 6oneeyemHa 0,1 % Hg, To usme-
peHue YpoBHSA HedTU pYNeTKON OCYLLECTBNAIOT B crieaytoLei nocnegoBaTebHOCTU:

OnyckatoT NeHTY pyneTKu ¢ rpy3oM Me4ieHHO 40 KacaHUs IOTOM AHMWLLIA Ui OMOPHOW NANTLI (MPY Hanu-
Yum), He Jornyckas OTKIIOHeHUs NloTa OT BEPTUKanbHOro NosoXeHus1, He 3aJeBasl 3a BHyTpeHHee o6opyaoBa-
HWe, COXpaHss CMOKOWHOE COCTOAHME NOBEPXHOCTU HeddTU 1 He AoMyCcKast BOMH.

3aTeM pyneTky NogHUMat0T CTPOro BepTUKanbHO, He oMnyckas CMeLLEeHUs B CTOPOHY, U 6epyT oTcyeT Ha
MecTe CMOYEHHOW YacTU NeHTbl HedThIo.

OTcyet no neHTe pyneTky NPOBOAAT Cpasy rnocne nosiBieHUs CMOYEHHOW YacTu NeHTbl pyneTkn Hag
N3MepuUTesbHbLIM IIOKOM € TOYHOCTBIO 40 1 MM.

M3mepeHus ypoBHSI KMOKOCTU B KaxKAOM pe3epByape NpoBoAsaT ABaxadbl. Ecnn pesynbTaTtel UsmepeHui
oTnuyaloTcs He boree, YeM Ha 1 MM, TO B Ka4yecTBe pesynbTaTa U3MepeHUd YPOBHSI NPUHUMAOT UX cpegHee
3HaveHue.

Ecnun nonyyeHHoe pacxoxaeHue usmepeHuin coctasnseT 6onee 1 MM, To U3MeEPEHNS NOBTOPSIOT elle
ABaxabl 1 6epyT cpefHee 3HadYeHWe U3 Tpex Hanbonee 6IM3KUX USMEPEHUIA.

11.1.3 Ecnu 6asoBas BbicoTa (Hg) oTM4aeTcs oT nonyveHHoro pesynstaTta 6onee yem Ha 0,1 % Hg,
BBISICHSAIOT NPUYNHY M3MeHeHUs1 6a30BOIN BbICOTLI U YCTPAHAIOT ee B kpaTyalwune cpokn. BasoByto BbicoTy
pesepByapa U3mMepsaioT He MeHee, YeM OJWH pas3 B rod.

Ha neproa, Heo6xoanMbIN AS BLIICHEHUS 1 YCTPaHEHWUs MPUYUH 3MEeHeH st 6a30BOW BbICOTLI, U3Mepe-
HUS ypoBHS HedbTU paspeLlaeTcs NpoBoAUTbL MO BbICOTE NYCTOThLI pe3epByapa.

11.1.4 OnpepeneHue ypoBHs HedbTU No BbICOTE NYCTOThI pe3epByapa ¢ NOMOLbLIO U3MePUTEb-
HOM pyneTKu

OnyckatoT NeHTy pyneTKn € rpy3oM MeasieHHO 40 NOrpy>XeHus rpysa B HedbTb, He Aonyckasi OTKIOHeHUs
foTa oT BePTUKabHOro NosoXeHus, He 3ageBas 3a BHyTpeHHee 060pyaoBaHmne, CoOXpaHsisi CMOKOMHOE COCTOS-
HUe NOBEePXHOCTU HeddTH 1 He JONYCKas BOIH.

MepBbI oTcHeT (BepXHWUIA) BepyT Mo pyneTKke Ha YPOBHE PUCKU NNaHKKM N3MepuUTerbHOro noka. 3atem
pyneTKy NoAHMMALOT CTPOro BepTUKarbHO, He Jonyckas CMeLLeHWUs B CTOPOHY, U BepyT oTCYET Ha MecTe CMo-
YEHHOWN YacTW NTeHTbl HeThIO (HWKHNIA OTCUeT).

OTcyeT No neHTe pyneTkn NPOBOAAT cpasy nocrne NosiBfIeHUA CMOYEHHOW YacTu NeHThbl pyneTk Haa
N3MepUTEIbHBLIM NFOKOM € TOYHOCTLHO 40 1 MM.

N3mepeHuns BbICOTLI NYCTOThI B KaXAOM pe3epByape NpoBoasaT ABaxabl. Ecnv pesynbtaTthl UsMepeHui
oTnuyatoTcst He 6onee YeM Ha 1 MM, TO B Ka4ecTBe pesyrbTaTa U3MepPeHUn YpoBHSA NPUHUMAIOT UX cpedHee
3HaveHue.

Ecnu nonyyeHHoe pacxoxaeHne namepeHuii coctasnseT 6onee 1 MM, TO U3MEPEHUS NOBTOPAIOT elle
ABaxabl 1 6epyT cpeaHee 3HaYeHne U3 Tpex Hanbonee 6nM3KUX U3MepPeHNiA.

BbIcoTy NyCTOTHI HAXOAAT Kak pasHOCTb BEPXHEro U HUXKHEro 0TCHETOB MO pyneTKe.
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YpoBeHb HedpTn B pesepByape onpedensioT BblYUTaHUEM MONYHYEHHOTo 3Ha4YeHUsA BbICOThI MYCTOThl U3
nacrnopTHON Benn4nHbLI 6a30BON BLICOTLI pe3epByapa.

N3mepeHns ypoBHs NoATOBapHON BOAbI B pe3epByapax NPoBOAAT N3MepPUTENLHO PyneTKon npy NOMo-
LM BOAOYYBCTBUTENbHOM NEHTHI UM NacThl B CriedytoLei nocrneaoBaTelbHOCTH:

BoaouyBCTBATENBLHY!IO MEHTY B HAaTAHYTOM BUAE NPUKPENIIAOT K MOBEPXHOCTM NTEHTbI C ABYX NPOTWUBOMO-
NOXHbIX CTOPOH.

BogouyBCTBUTENbHYIO NAcTy HaHOCAT TOHKUM crioeM (0,2...0,3 MM) Ha MOBEPXHOCTb floTa Nonockammn ¢
ABYX NPOTUBONOSIOXKHBLIX CTOPOH.

PyneTky ¢ rpy3om ¢ BOAOYYBCTBUTENIbHOW NAaCcTOM UM C MPUKPENIEHHON BOAOYYBCTBUTENbHON NIEHTON
npv onpeaeneHuy ypoBHs NOATOBapPHOW BOAbl BbiAEPXKUBaIOT B pe3epByape HeNnoABUKHO B TeHeHne 2—3 MUH,
Korga Bo4o4YBCTBUTENbHBIN CIIOA MOMTHOCTLI0 PACTBOPUTCS U FpaHb MeXay CriosiMy BoAbl MHed T ByaeT peako
BblAeneHa.

MamepeHns ypoBHA NOATOBAPHOM BoAbl B pe3epByape NpoBoAAT ABaxabl. Ecnv pe3ynbTaThl UsmMepeHui
oTnuYatoTcs He 6onee, YeM Ha 1 MM, TO B KauecTBe pe3ysibTaTa U3MEePEHUn YPOBHSI MPUHUMALIOT UX cpeaHee
3HaveHue.

MamepeHus ypoBHS NOATOBAPHOM BOABI MOBTOPSAIOT, €CMW Ha NeHTe UK nacTe oHa 0603Ha4YeHa HeYveTko,
KOCOW NIUHWEN NNy Ha HeOAMHAKOBOW BbICOTE C 06eMX CTOPOH, YTO YKasblBaeT Ha HaKMoOHHOe NooKeHWe noTa
NPy BbINOTHEHUN N3MEPEHNIA.

Pa3aMbITas rpaHb ABMAETCA CrieqcTBUMEM OTCYTCTBUS Pe3KOoM rpaHuLLbl pasgena Mexay BoAo U HedTbo U
CBUAETENbCTBYET O HanNM4n1 BOJO3MYNIbCUOHHOIO ¢osi. B 3ToM criyyae namMepeHuns NoBTOPSAIOT Nocne oTCTost
1 paccrnoeHnsi 3MynbCUm.

11.2 OnpepeneHue dpakTU4eckoro o6beMa HedpTU B pesepByape

11.2.1 O6wuin obbem HedbTH B pesepByape M 06beM NoaToOBapHOM BOAbLI ONpeaenaioT No rpagyupoBoY-
HoW TabnuLe Ha KOHKPeTHbIV pesepByap.
dakTudeckuii 06 beM HedbTU B pesepByape BLIYMCSOT No opmyne

V= Vo1 + (2o o + ag)- (tr —20)], (1)

roe Vo — obbem HedT B peaepsyape No rpagympoBouHOin Tabmuue, M3, BEIMUCIIAEMBIN NO hopmyre
Vy = Vi — Vg (V,, — o6bem xuakocTn (HedTb M noaToBapHas BoAa), onpeaensieMblii o rpagynpo-
BOYHOM Tabnuue pesepsyapa, cocTaBneHHoi npu TemnepaTtype 20 °C no F'OCT 8.346, m3;
V, —obbem noaToBapHoi BoAbl B pesepeyape, onpeaensieMblid No rpagyvpoBoYHOW Tabnu-
Lie pesepByapa, CocTaBrneHHomn npu Temneparype 20 °C no FOCT 8.346, m3);
Oe; — TemnepaTypHbIii kK03 PULMEHT NIMHENHOTo pacluMpeHna MaTepuana CTeHKU pesepByapa, 3HaveHue
KOTOPOro NPUHUMAIOT PaBHEIM 12,5 - 106 1/°C;
o, — TeMmnepaTypHbIA k03P PULMEHT NMHENHOro pacluMpeHns MaTepuana cpeacTsa MU3MepeHnUil ypoBHS,
3HaYeHMe KOTOPOro NPU UMEPEHUAX YPOBHA PYNETKON N3 HepXaBeloLLiel cTanm ag MpUHAMAaloT pas-
HbIM 12,5 - 1076 1/°C. Mpu namepeHusax ypoBHA HehTU pyneTKoi No BLICOTE MycTOThH pe3epByapa
npuHUMaloT og = 0;
t., — TeMneparypa CTeHKU pesepByapa, puHuMaemMas pasHol TeMnepaTtype Hed T B pesepsyape.
11.2.2 3HauyeHue obbemMa HedbTU B pesepByape, NpUBEAEHHOE K CTaHAaPTHLIM YCIIOBUAM, BIMUCISAIOT:
- Ang ctaHgapTHon Temnepatypsl 15 °C (V,,15) — no dopmyne

VH15 = VH . CTLV, (2)
- Onda cTaHaapTHoU Temnepatypbl 20 °C (V,,5,) — no popmyne

V
V. = H15
W20 = BT o 1s (3)

rae CTLn CTLyq _ 15 — NonpaBovHble KoahduLimeHTsl, BoldUCnsieMble no popmynam:

CTLy = expl-fy5- A1+ 0,865 A, 4)
CTLyo_15= exp[Py5-5(1 + 0,835 - 5)], (5)
rae Pis = 61:;’1#23— koachprumeHT o6beMHoro paclumpenus HechTv npu Temnepatype 15 °C;
5

P15 — 3Ha4YeHne NNOTHOCTK Hed Ty Npu TemnepaType 15 °C;
Aty = I, — 15 — OTKNoHeHWe TeMnepaTypbl Heh T Npu M3mepeHnn obbema Hed TV OT CTaHAAPTHON TeM-
nepatypsl 15 °C.
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11.3 OnpepeneHune NNOTHOCTU HethTH B pesepByape

MnoTHOCTb HedbTU N3MEPSIOT MITOTHOMEPOM B COOTBETCTBUM C UHCTPYKLMEN MO IKCMIlyaTauumn Ha AaH-
Hbl TN unn no FOCT 3900 ¢ yyetom [4], unm no [5] ¢ yueTom cucTemaTU4ecKoi NOrpeLlHOCTU, onpeaeneHHoN
no [4], no o6veanHeHHoW Npobe HedpTn, oToBpaHHO U3 peaepByapa B cooTeeTcTBUM ¢ FTOCT 2517. 3HadeHuUA
MIOTHOCTN NPUBOAAT K TeMnepaTtype nsmepeHua obbema Hed T B pesepByape 1 K cTaHAapTHEIM YCOBUAM B
cooTBeTCTBUM C [4] unun [6].

11.4 OnpepgeneHue TeMnepartyphl HechTU B pesepByape

CpegHioto TeMnepaTypy Hed T B pesepByape onpeaensiioT ¢ NoMOLbHo NpeobpasoBaTens TemnepaTy-
Pbl B COCTaBE 3M1eKTPOHHOM PYNeTKM B COOTBETCTBUM C TPEBOBaHUAMN MHCTPYKLMA NO 3KCMTyaTaLlmn ogHOBpe-
MEHHO C U3MEPEHUAMN YPOBHS UIN BPYYHYIO NYTEM ee namepeHui npn oTéope ToueuHbIX Npob.

Mpun oT6opE ToUeYHbIX NPO6 TeMnepaTypy Hed T B Npobe onpeaensatoT B TeueHne 1—3 MUH nocne ot16o-
pa npo6bl, IPM 3TOM MEePEHOCHON NPOBOOTOOPHUK BbIAEPKUBAIOT HA YPOBHE 0TOMpaeMol Npo6bl B TeYeHne He
MeHee MATU MUHYT. TepMoMeTp norpyxatoT B HetpTb Ha ryBuHY, yKasaHHYHo B TEXHUYECKOM NacnopTe Ha gaH-
HbIi TEPMOMETP, U BbIAEPXKNBAIOT B Npobe A0 NPUHATUSI CTONBUKOM PTYTU NMOCTOAHHOTO MOOXEHNS.

CpepHtoto Temnepatypy HedTU paccUUTLIBaKOT MO TeMMepaType TOUYeYHBIX NPoB, UCNONb3Ys COOTHOLLEe-
HWe Ana cocTaBneHnsa 06beanHeHHOM Npobbl N3 TodeYdHbIX no FTOCT 2517.

11.5 OnpegeneHune Macchkl 6pyTTO HehTH B pe3epByape
Maccy 6pyTTo HedTU B TOHHaX B pe3epByape BbIMUCASIOT No popMyne
M5p =V, py- 1078, (6)
rae V, — daktnyeckuin obbem HedpTn B pesepByape, M3, onpenenexHbIN no chopmyne (1);
p,, — NMNOTHOCTb HehTU NPV TeMnepaType U3amepeHuin o6 Lema B pesepayape, Kr/m3.
11.6 OnpeaeneHue Macchl 6pyTTO HehTU NpU OTKauke U3 pe3epByapa
Mpu oTKauvke Hedd TN M3 pesepByapa Maccy caaHHOW Hed T onNpeaensaloT Kak pa3HOCTb NepBoHaYanbHoON
Maccbl U Macchl ocTaTka.
Maccy caaHHou HedbTu M, BEIMMCTIAIOT No hopmyrie
Mc,q = MH1 - MH2'

rae M1 — macca HedpTv 10 Havana oTkauku, BbiuncneHHas no coopmyne (6), T;
M,,» — Macca ocTaTka HeTu, BbIMMCRIEHHasA Nocne oTkauykn HedTi n3 pesepeyapa no copmyne (6), T.

(")

11.7 OnpepeneHue Mmacchbl HeTTO HethTU B pe3epByape

11.7.1 Maccy HeTTo HedbTu M,,, T, BBIYMCTIAIOT KaK pasHOCTb Macchl 6pyTTo HedbTu M1 Mmaccel bannacTa
mno cdopmyre

M, = M- m= 1Y W i) @

100

rae W, — maccoBas aons oAbl B Hedptn, %;

Wy, , — MaccoBas Aona mexaHn4eckux nprmeceil B Hedptu, %;
Wy ¢ — MaccoBas Aonsa XopuUcTbiX conei B HedoTu, %, BblvMcnsiemasi no opmyne
Wy o= 01222, (©)
Pv

rae @y . — KOHLEHTPaLMs XJIOPUCTLIX coneil B HedhTU, Mr/am3;

p , — MIOTHOCTb Heh TV NPU YCTIOBUSIX M3MepeHuii oGbema HedTu, Kr/m3.

Ecnun nsmepsiotT He MaccoByto, a 06beMHyto oMo BOAbl B HETU, TO MACCOBYHO A0 BEIYUCTIAIT MO
dopmyne

= %Ps’ (10)
Pv

W,

rae ¢, — obbemHas nons Bofbl B Hepw, %;
pg — MJIOTHOCTb BOAI, kr/m3 (npuHUMatoT pasHoi 1000 kr/m3).
11.7.2 TokasaTenu kayecTBa HethTU ONPeAEnAOT CTaHAAPTU30BaHHLIMU NaGopaTopHLIMU MeToa4aMN B
cooTBeTCTBUM ¢ TpebosaHusiMu [1]:
- maccoByto gonto Bogbl no FOCT 2477;
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- MaccoByo oMo MexaHudeckux npumecen no FOCT 6370;
- KOHUeHTpauumto xnopuctbix conerino FOCT 21534.

12 O6paboTKa pe3ynbTaToB U3MEpeHUNn

12.1 Ob6paboTKy pesynbLTaToB USMEpeHUid 1 HeobxoarMble pacyeTbl criegyeT BbINOMHATbL C MOMOLLbH
cuctembl 06paboTku MHbOPMALIMM aBTOMaTUYECKN (C YHETOM AaHHbIX, BBEAEHHbLIX ONEpPaTopoM BPYYHYIO).
JonyckaeTca NnpoBoanTL 06paboTKy pe3ynbTaToB BPYUHYHO.

12.2 AnropuTMbl 1 nNporpammbl 06paboTkv AaHHBIX pe3ynNbTaToB U3MepeHuid, paspabaTbiBaeMble And
06paboTkK pe3ynbTaToB PYYHbIX U3MEPEHUI, AOMKHBI BbITb aTTECTOBaHbI B MOpAAKE, yCTaHOBNEHHOM [7].

13 OcdhopmneHune pe3ynbLTaToB U3MEepeHUn

13.1 PesynbraThl U3MepeHUit, BbIMOSTHEHHbIX PYYHBbIMU CPEACTBAMU U3MEPEHUI, (PUKCUPYIOT BXKypHane
perucTpauum pesynbTaToB UsmepeHuin no opme, npusegeHHON B NpUNoXeHun A.

13.2 Ha ocHoBaHWUM XXypHanos perncrpaumum pesynbTaTtoB nsmepeHuii oopMnaoT akT npuemMa-caavun
HedTU.

14 O6ecneyeHune Tpe6GoBaHUM K NOrPEeLHOCTU U3MEPEHUN

14.1 CpepncTtsanaMmepeHnin, NprMeHsIeMble Npu nsMepeHusix, AOMKHLI UMeTb cepTudukat o6 yTeepxae-
HWW TUNa.

14.2 Cpefctsa nsmepeHvi, npuMeHsieMble Npyu U3MepeHusx, AOKHbI 6biTe nosepeHbl. Mepuoguy-
HOCTb NMOBEPKM — HE pexxe 0OAHOro pasa B rof.

14.3 TMepuoanyeckyto NOBEpKY pe3epByapoB NPOBOAAT He peXxe OAHOro pasa B NATL neT.



MpunoxeHne A
(pexomeHayemoe)

®dopMa XypHana perucTpauum pesynbTaToB U3MepPeHUil MacChl HehTH B rOpU3OHTaNbHOM

pe3epByape
Mpoeepka 6a30B0I BLICOTHI YpoBeHb, MM MnoTHocTe HedbTw, K/,
T 06bem HedTH npuseaeHHasn
emnepartypa. -
Homep n.n. Jara Bpewms HedTH B pe- rio rpanyupo
° . BOYHOW Tabnu- K yCNOBUSIM K CTaH,ElapTHOFI
u sH % 3epByape, °C NOATOBAPHO e M3
5. naw.s MM 6. nam® 70 XUOKOCTU -~ e, n3amepeHus Temneparype
obbema (ykasaTtb)
1 2 4 5 6 7 8 9 10 11
Macca 6pyTT0, T 3HaveHun nokasartenen 6annacra Macca HeTTo, T damunus,
VHUUMan.I
B pesepByape Ha NPUHATON COAHHOW w w w NPUHATON CAaHHOM oneparopa,
TEKYLLEN MOMEHT B pesepByap 13 pesepsyapa M.8 M.n xc B pesepsyap 13 pesepByapa nnvHas noanuch
12 13 14 15 16 17 18 19 20

6002—48 1Nd
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MpunoxeHne b
(pekomeHgyemoe)

Mpumep BbINONTHEHUA U3MEPEHU Maccbl HedTU

B.1 U3mepeHne ypoBHA HEPTM M NOATOBAPHOW BOAbI

B5.1.1 lMNMpoBepka 6a30BbIM BbICOTLI pe3epByapa

Pesynbrat uamepenus H,,,,, = 2934 mm.

3HaueHne 6a30BON BLICOTbI, NPUBEAEHHON B rpadyvnpoBoqHoOi Tabnuue pesepsyapa Hg = 2936 mm.

OTHOCMTENBHOE OTKITOHEHWE MOIYYEeHHOro pedyrnbtaTa uaMmepenusi He npesbiwaet 0,1 % oT 3HaveHns1 6a3oBon
BbICOTbI, MPUBEAEHHOIO B rpagympoBoYHON Tabnuue pesepeyapa.

B5.1.2 U3amepeHuns ypoBHA XNOKOCTHU B pe3epByape

PesynbTaT nepBoro namepeHns ypoBHs XUAKOCTN B pesepByape Hy.q = 2651 mm.

PesynbTtat BTOpOro namepenus Hy, o = 2655 mm.

Tak Kak pacxoxgeHue Mexay pesynbtatamu AByX usmepeHuin 6onee 1 MM, U3aMepeHUsi NOBTOPSIIOT eLLe ABa pa3sa.

Pesynbrat TpeTbero namepenns Hy g = 2654 mm.

PesynbTar yetBepToro uamepenus Hy 4 = 2653 mm.

CpegHeapuMeTU4ecKkoe 3HaveHne Tpex Hambonee GNM3KNX pe3ynbTaToB UBMEPEHUIA:

H, = (Hyp + Hygt Hyq)/3 =2654 mm.

5.1.3 UamepeHue ypoBHA NnoaTOBapHOW BoAbl B pe3epByape

PesynbTaT nsmepeHnsi ypoBHs NOATOBapHOW BOAb! B pesepsyape Hy = 0.

B.2 OnpepeneHne chakTnyeckoro o6 ema HedpTH B pesepByape

O6wmin o6bem HedTH B pe3epByape n 06 beM NoATOBaPHOW BOAb! ONPeaensitoT No rpagyvpoBoYHoON Tabnuue Ha gaH-
HbIVi pe3epByap.

06wt 06bem Hed T B pesepsyape V,, = 49,336 M3,

O6vem nogToBapHol BoAb! B pesepsyape V = 0.

Onpepgensiem cakTnyecknii o6bem HedTH B pesepsyape V,,, M3, 1o dopmyne (1), npuHUmas:

- TemnepaTypHbii  KO3(PMUUMEHT NMHENHOIO pacwupeHns MaTepuana CTeHKM CTanbHOro pesepByapa
Ogr = 12,5-1076.1/°C;

- TemnepaTypHbIi KO3PDULNEHT NMHENHOIO pacMPEHNs MaTepuana nuamepuTenbHOWM PyNneTkn n3 HepxxasetoLuemn
crammog = 12,5- 1076 1/°C;

- Temneparypy CTeHKU pe3epByapa paBHyto Temneparype Hedotu B peaepsyape . = 10 °C,

V., =49,336[1+(2-12,5- 1076 + 12,5. 1076)(10 — 20)] = 49,31749 m3.

C y4eToM NpoBEAEHHOTO OKPYIIeHNs NpuHumaem V,, = 49,32 M3,

5.3 OnpepeneHne NNoTHOCTU He(pTH B pe3epByape

Mo pesynbTatam namMepeHuii 3HaueHne NoTHOCTU HeDTU, NPUBEAEHHOE K YCIOBUSAM N3MepeHns o6bema HedpT,
COoCTaBnsieT p,, = 848,0 Kkr/m3.

5.4 OnpepeneHne TemnepaTtypbl HechTn B pesepByape

CpegHsisi TeMnepaTtypa HepT B pe3epByape onpeaensioT No TemnepaTtype ToHeYHbIX Npob, NCronb3ysi COOTHOLWE-
HUA ANs cocTaBneHus 06beanHeHHOW NPobbl n3 ToueYHbix no FTOCT 2517.
Pesynbrtat namepenus f, = 10 °C.

B.5 OnpepeneHne macchl 6pyTTo HehTH B pe3epByape

Onpegensiem maccy 6pyTTo Hed Ty B pesepByape no dopmyne (8), npuHumasi:

- obwvem HedbTH B pesepyape V|, = 49,32 m3;

- 3Ha4eHne NIIOTHOCTM Hed TN B peaepByape, NPMBEAEHHOE K YCIOBUSAM namepenns obbemap,, = 848,0 Kr/m3.

Megpq = 49,32 - 848 - 1073 = 41,8234 7.

C y4yeTOM NpOBEAEHHOTO OKPYINEHNSI MPUHUMAEM M6p1 =418T.

10
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5.6 OnpeaeneHne maccbl 6pyTTo HebTH NPK OTKaYKe N3 pesepByapa

Maccy caaHHomn Hed TV onpeAensioT Kak pa3HOCTb NEPBOHaYanNbHOW MacChl U MacChl OCTaTKa.

BeinonHstoTes npouepypel, onvcaHHelie B b.1—b.5.

[nsa paneHerwero cnonb3oBaHNsa B paccmMaTpuBaemMom npuMepe npuHuMaem, 4to Macca 6pyTTo HedTn nocne
coaqm HedTn 3 peaepeyapa coctasnser M, = 14,917,

Maccy caaHHow HedbTH Mc,q onpegensiem no copmyne (7)

M., =418-14,91=26,89T.

C y4eTom OKpyrrneHus npuHumaem Mg, = 26,91.

B.7 OnpeaeneHne maccbl HeTTO HePTH B pe3epByape
Wcnonb3ays pesynbTaTthl UCNbITaHUA HedTU B 06beauHeHHOW npobe (3HaveHne MaccoBOW OONMM BOALI B HETU
Wi.a = 0,30 %; sHa4eHne MaccoBOM JONM MeXaHWYecKux npumecen B Hedotn W, ; = 0,03 %; 3Ha4eHne maccoBo 4onw
xnopucTeix cornen B Hedtn W,y . = 0,02 %) no chopmyne (9) nonyqaem
M, =26,9(1-(0,3 + 0,03 + 0,02)/100) = 26,806 T.

C y4eToM NpoBEAEHHOTO OKPYIIeHus npuHnmaem M, = 26,8 1.

11
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MpunoxeHve B
(pexomeHpgyemoe)

OLeHKa NorpewHoCT U3MepeHUin Macchbl HedTH

OueHka NorpeLHoCTU N3aMepeHuii BeinonHeHa npw attectaumm MBU ¢ ucnons3oesanvem npegenos gonyckaeMbix
NorpeLHoCcTel NPYMEHsIEMbIX CPEACTB U3MEPEHUI.

Mpegens! gonyckaeMow OTHOCUTENBHOW NOrPELUHOCTU M3MepPeHUl Macchl 6pyTTo HeTH, %, BBIMUCIAIOT NO hopMy-
ne

5 5 (B.1)
sm, =+ 1,1\/’”12(A12 +B2)+ "2 (A3 1 B2)+ 8N,
mC mC

rae SN — npegen gonyckaemon OTHOCUTENbHOW MOrPewHOCT cucTeMbl 06paboTKM MHCIOPMaLMKM MU U3MEPUTENBHO-
BbIYVMCITUTENBHOTO KOMINIekca, %;

Ay = (3K + (8HZ) + (Gidp1 )2,

By = {(GB-102AT)2 + (B-102AT 2,

Ay = (5K)? +(3H2) + (Go3p, 2,

B, = {(GaB-102T, , 2 + (B-102ATy, )2,

roe 8pq, 8pp — OTHOCMTENbHbIE MOrPELHOCTU M3MEPEHUIi NNOTHOCTH, %;
8K — oTHocKTENbHasA NOrpewHOCTE COCTaBNeHVs Fpagyv poBOYHON Tabnnu bl pesepeyapa, % (no FOCT 8.570);
8H,, 6H, — oTHOCUTErNbHbIE NOTPELLHOCTM M3MEPEHNI YPOBHEI HedoTH B peaepeyape Ao oTnycka Hed)Tn n3 pesepsya-
pawu nocne oTnycka HedOTH U3 pesepeyapa COOTBETCTBEHHO, %;
AT\, AT,y — abconioTHble NOTPELIHOCTM onpeaeneHni Temnepatyp HedTn B pesepsyape fy4,L,, 10 OTNycka HedTh 13
peaepByapa, °C;
AT\, ATpz — abconioTHbIE MOrPeLHOCTY onpeaeneHui TemnepaTtyp HedpT B pesepsyape f,/, tp2 nocne otnycka HehTM
13 pesepByapa, °C;
G,, G, — KO3hprLMEHTbI, BLMMCIAEMbIE NO hopMynam:
1+ ZBtV’I 1+ 2Btv2
1 = X G2 =
1+ 2Bty 1+ 2B,

(B.2)

roep — koadbdpuumeHT obvemHoro pacwmpenns Hedtn 1/°C.
t\1 -ty — TEMNEPATYPLI HE(TU NPN n3mepeHnn ee 0GbEMa Ao OTNycka HedbTh M3 pesepeyapa u Nocne oTnycka HedTn u3
pe3epByapa, COOTBETCTBEHHO, °C;
2‘p1 , 2‘pz — TemnepaTypbl HeTU NPV U3MEPEHNN €€ NNOTHOCTU A0 OTNYCKa HeddTW U3 pe3epByapaun nocne otnycka HedhTM n3
pe3epByapa, COOTBETCTBEHHO, °C.
OTHOCUTErNBHbBIE MOTPELLHOCTU N3MepeHnil ypoBHen Hedtm B peaepayape 8Hy, H5,%, BbunensaioT no dhopmynam:

H H
aH, = 21" 100, s, = 21" 100, (8.3)
HY H

rae AH" — abcontoTHas NOrpeLHOCTb M3MEPEHUI YPOBHEN HehTU, MM;
HY', HY — aHaueHns ypoBHeit HedbTH B peaepeyape, N3MepeHHbIX 10 oTrycka HedpTn U3 pesepByapa, M nocne oTnycka
HedTH U3 pesepByapa, COOTBETCTBEHHO, MM.
Mpegensl 0OTHOCUTENBHOM NOTPELLHOCTU U3MEPEHUIN Macchbl HETTO HedpTH, %, BEIMMCNAIOT No chopmyne

sM =14 [9M2, AVEE - AWZ, + AWE (8.4)
H ’ 27
1 1— Wire +Wan + Wie
100

rae AW,, , — abconoTHas NorpeLIHOCTL U3MEPEHNs MacCoBOM I0NN BoAbl B HedhTh, %;
AW,, , — abconioTHas NOrpeLHoCTb U3MepeHNa MacCoOBOM 0NN MeXaHUYeckux npumecei B Hedptn, %;
AW, . — abconoTHas NOrpeLiHoOCTbL U3MEPEHNS MacCOBOW I0NW XNOPUCTLIX coneli B HeddTH, %.
ABCONOTHLIE MNOTPELWHOCTY U3MEPEHUIA MACCOBbIX JONEW BOAbI, MEXaHUYECKUX NMPUMECEN U XNOPUCTLIX COnein B
Hed TN BbIMUCTISIOT B COOTBETCTBUM C NpUNoXeHuem [

12
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Mpwnoxennell
(pekomeHayemoe)

Mopagok pacyeTa NnorpelwlHOCTe onpegeneHuii B nabopaTopuu MaccoBbIX Aonei Boabl,
MeXaHU4eCKUX NpumMeceil U XNOopuUCThbIX conei

AGCOrnoTHbIE MOTPELLHOCTYN ONpPeAeneHnin MacCoBbIX AOMNeN BOAbl U MEXaHUYECKUX MPUMECEN B MPoLeHTax BblUNC-
nsT B cooTBeTCTBUM ¢ [8]. [Ana AoBeputenbHOM BepossTHOCTU P = 0,951 AByX usmepeHunii COOTBETCTBYIOLLLEro noKasartenst
Ka4vecTBa Hed) TV abCONIOTHYIO NOTPELIHOCTb €0 N3MEPEHUIA BIMUCTISAIOT Mo hopmyre

R?-r?.05 (r.1)
\/5 il
roe R v r — BOCNpPOW3BOAMMOCTb M CXOAMMOCTb METOAa OnpeaerieHusi COOTBETCTBYIOLLErO NokasaTens kavyecTea Hedhu,
3Ha4eHns koTopbiX NpmeeaeHbl B [OCT 2477, TOCT 6370, TOCT 21534, BbipaeHHbIe B MAaCCOBbIX JOISIX.
BocnponseoanmocTe MeToga onpeaeneHus KoHueHTpaumm xnopucteix conen no FOCT 21534 npyuHumatoT paBHOM

YABOEHHOMY 3HAYEHUIO CXOAUMOCTHU . 3HaYeHne CXOAUMOCTH £y ., BbipaxeHHoe B [OCT 21534 B Mr/,u,M3, nepeBoaNnT B
MacCcoBble 4onu no dopmyne

A==

e 01r , (r.2)
p
rAe r, . — CxoaumocTb Metoga no FOCT 21534, mr/gm® (r/m3);
p — NNOTHOCTB HeTU NPU TEMMEpaType U3MepeHUii Macchl HedTu, Kr/mS.

13
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[1]TOCT P 51858—2002
[2] TY 25-2021.003—88
[311Y3

[4] MW 2153—2004

[5] TOCT P 51069—97

[6] M 2632—2001

[71MWN 2676—2001

[8]TOCT P 8.580—2001
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Bubnuorpadua

Hed1b. ObBwue TexHYecKne ycrosusi

TepmMOMeTphl PTYTHbIE CTEKIsIHHBIE NabopaTopHble. TeXHUYeCKne yCroBust

[MpaBuna ycTponcTBa 3MEKTPOYCTAHOBOK

locypapcTBeHHas cuctema obecneveHusi eAUHCTBA namepeHuid. MnoTtHocTe HedTH. Tpe-
6OBaHWs K METOAUKE BbINOTHEHUSI UBMEPEHUIN apEOMETPOM MNPK YYETHBIX Onepauusx
HedTe n HedTENpoaykThl. MeToabl onpegeneHns NoTHOCTW, OTHOCHUTENBbHOW NNOTHOCTU
M NNoTHOCTK B rpagycax APl apeomeTpoB

locypapcTBeHHas cuctema obecneveHns eauHCTBA uaMepeHui. [notHocTb HedTH 1
HedTeNPOAYKTOB U KO3 PNLUNEHTH 06BEMHOIO pacluMpeHus n cxumaemoctn. MeTtoabi n
nporpaMma pacudeta

locypapcTBeHHas cuctema obecnedeHus egUHCTBa namepeHnin. MeTtogrka meTponoru-
YeCKOW aTTecTaumm anropuTMoB U NporpaMm 06paboTky AaHHbIX pe3ynbTaToB U3Mepe-
HWUIA NpY onpeaerneHun maccel HedpTn U HedTenpoaykToB. OGLME NONOXEHNS
locypapcTBeHHas cuctema obecneyeHusi eguHCTBa naMmepeHuin. OnpeaeneHue v npume-
HeHWe nokasarenemn NPeun3noHHOCT METOAOB UCMbITaHNI HEDTENPOAYKTOB
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YOK 531.73:621.642.2 MKC 17.020 T86.2

KnioueBble crnoBa: macca, Macca 6pyTTO TOBapHON HerTI/I, macca 6annacra, Macca HeTTo TOBapHOP’I HedTH,
MeToaunKa BbINONMHEeHUA I/ISMGPEHI/IIZ, obbem, I'OpI/ISOHTaJ'IbeIIZ pesepByap, ypoBHEeMep, NorpelHoCTb, ypo-
BEHb, rpagynpoBKa, NoBepKa, TemMnepaTtypa, NJ1I0THOCTb, AaBl1eHne
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PekoMeHAaULUM No MeXrocygapcTBeHHOW cTaHgapTusayuum
FocyaapcTBeHHasi cuctema obecnevyeHUsi eAUHCTBa U3MepeHUin

MACCA HE®TU
METOOUKA BbINONHEHUA USMEPEHUA B TOPU3OHTANBbHbIX PE3EPBYAPAX B CUCTEME
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