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T 86.3
PEKOMEHIALA

T'OCYJAPCTBEHHASN CUCTEMA OBECIIEUEHUA I

EMHCTBA U3MEPEHUN
MACCA HE®TU ‘

MeToayka BRIIOTHEHUA H3IMEPEHUH B rOPH30HTANILHEIX Pe- | MU 2950-2005

3epByapax B CUCTEME MArUCTPANIBHOTO HeQTeNPOBOAHOTO

TpaHcIopTa

1 OGnacts npaEMenenus
1.1 Hacrosimas pexoMeHIanus pacnpocTpaHAeTcs Ha pesepByaphl I'OPH3OH-
TaJlbHbIE CTalbHBIE IHIIHHAPHYECKHE (Hasee — pe3epByapbl) HOMHHAJILHONH BMeCTH-
MOCTBIO OT 3 0 200 M, 3KCILTyaTHpyEeMEBIe Ha 00beKTaxX HEe(QTEeTpaHCMOPTHBIX Opra-

HM3allMH CHCTEMBl MaructpansHoro HedrternposoaHoro TtpaHcniopTa OAQO «AK

«TpaHcHeTHY.

1.2 PexoMeHauMs yCTaHaBIMBAaeT METOAUKY BBIMIOJHEHUS HU3MEpPeHU MacChl
TOBapHOH HedTH (fanee — HePTH) NpPU ydyeTe HEDTH B pelepByapax (mpHeMe U OT-

ITyCKe HE(TH U3 pe3epByapa) ¥ IpU HHBEHTApU3aHH HedTH.

2 HopmaruBHbI€e CCHUIKH

B HacTosel peKOMeHaluK HCIIONBE30BaHE! CCEUIKH Ha CIIeXYIOHe JOKYMEH-

ThI.

['OCT P 8.580-2001 I'CH. OnpenencHue u puMeHeHHe NIOKa3aTenei mperys -

OHHOCTH METO/IOB UCIIBITAHUH HePTenPOaYKTOR

['OCT P 8.595-2004 I'CU. Macca vedtit u HedTenpoayxror. Ofmue tpeGoBanus

K MeTOOHKaM BBITOJIHEHHUSA U3MEPEHUH

T'OCT P 51069-97  HedTs ¥ HedrenpoayKTl. MeTOARI ONpE/iEIEHHA INIOTHOCTH,



OTHOCHTENLHOM IUIOTHOCTH Y IIJIOTHOCTH B rpaaycax APl
apeoMeTPOM

I'OCT P 51858-2002 Hedtr. O0umiue TeXHUHECKHE YCIOBUS

['OCT 8.346-2000 I'CH. PesepByapsl cTanbHBIE TOPU3OHTANLHEIE LIHIIMHIPHYE-
ckue. Merosiiuka nosepku

I'OCT 12.1.007-76  CCDbBT. Bpenusle Bemectsa. Knaccudukamus 1 obnme Tpe-
OoBanusA 6€301IIaCHOCTH

I'OCT 12.4.124-83 CCbBT. Cpenctsa 3allIUThI OT CTATHYECKOI'O JIEKTPHYECTBA.
O61ue TexHHYEeCKHEe TpeOOBaHHUA

["'OCT400-80 TepMoMeTphl CTEXNAHHEIE VIS UCITEITAaHUE HEDTENPOXYKTOB.

TexHUYECKHE YCIIOBUA

I"OCT 2477-65 Hed1s ¥ HedTenpoaykThl. MeTo ollpeieneHus ComepKanus
BOJIbI

["OCT 2517-85 Hedtr 1 HePTenpoxykThl. Metoasl orbopa rnpobd

T'OCT 3900-85 HedTs ¥ He@Tenpoaykrsi. MeToas! OnpeiesieHus MI0THOCTH

I'OCT 6370-83 HedTs, HedTenporykTsl ¥ npucanku. MeTon onpeneneHns
MEXaHHYSCKUX IpUMeceH

FOCT 7502-98 Pynetku MeTamndeckKue U3MepUTeNsHEE, TeXHHUeCKue ye-
TIOBYS

["'OCT 18481-81 ApeomMeTph! ¥ HHWIHHAPH! cTeKIAHABIe. O0LHe TeXHUYEeCKHE
YCJIOBHA

I"OCT 21534-76 Hed1s. MeTons! orpeieneHus conepkaHusa XJIOPHCTEIX CO-
neun

["OCT 27574-87 KocTIoMEI XXEHCKMe JUTA 3aliUTh! OT OOIIMX IIPOU3BOICTBEH-
HBIX 3arpsA3HEHHH U MEXaHUYECKUX BO3NCHCTBHMA

["OCT 27575-87 KocTioMEI MyXCKUe I 3alIUTH OT O6IIMX IPON3BOICTBEH-
HLIX 3arPASHEHHN U MEXaHUYIECKUX BO3ACHCTRUM

I'OCT 28498-90 TepMoMeTpE! XXHAKOCTHBIE CTeK/THHEIE, O0mHe TeXHUYe-
ckue TpeboBaHus. MetToabl HCIBITaHHI

[P 50.2.006-94 I'CW. Topsaaok nipoBeieHust IOBEPKH CPENCTB U3MEPEHHH



[1P 50.2.009-94 ['CH. ITopsinok nipoBeieHUs UCTIBITAHHHA U YTBEPXAEHUA TH-

na CpelCcTB U3MEPEHHH

MU 2153-2004 ['CHU. [TnotHOCT: HedTu. TpeGoBanusg k MeTOMKe BhRINIONHE-~
HHUS U3MEPEHHUH apeOMETPOM IIpH YUETHBIX Onepanuax

MU 2632-2001 I'CH. IInoTHOCTH He)TH H HEPTEIIPOAYKTOB H KOIPQHIIHEH-
Thl 00BEMHOI'0 PaCHIMPEHHS H CHKUMAaeMOCTH. MeTozn! H
IIporpaMma pacyerta

MU 2676-2001 I'CH. Meronuka METPONIOTHYECKON aTTECTALMH AllTOPUTMOR

¥ mporpaMmM oOpaboTKy AaHHBIX pe3yNbTaTOB W3MEpPSHUN

TIpH OTpeelIeHM MacCchl HeQTr ¥ HedrenmpoaykToB. O0iue

1OJIOKEHHA
P 50.2.040-2004 I'CH. MeTtponorudeckoe obecneuenue yyera HEQTH 1IpH eé

TPAHCIIOPTHPOBKE 110 CUCTEME MaTrHCTPAILHBIX HedTepoBo-

108, OCHOBHEIE NTONOKEHUR

3 Tepmunubl 1 onpeaesIeHus

B pexoMeHzanuy npuMeHeHE! cienyromue TepMuHbl 1o F'OCT P 8.595 ¢ co-

OTBETCTBYIOIIMMH ONpEAeICHUIMHU:
METOAHKA BbINOJHEHHH H3MepeHHil Maccnl npoaykra: COBOKYITHOCTE OIle-
paudi ¥ NpaBuJj, BHIIIONIHEHHE KOTOPBIX 0bOecreyuBaeT MoayyeHHe pe3yNbTaToB M3-

MEpPEHKH MACCHI MPOAYKTA ¢ YCTAHORIEHHOM TOrPEIIHOCTRIO (HEONpeASNEHHOCTRIO).

IIlppuMeuanue — B TexcTe BHIIIIENPUBEZIEHHOrO TEPMUHA U €r0 ONpEIeNeHHs U
janee Mo TeKCTY pasfiesa 3 TepMUH «IIPOAYKT» CIeAyeT MOHUMAaTh KaK He(Th.

KOCBEHHBLIH MeTOX CTaTHYECKHX H3MepeHH#l Macchl npoaykra: Meroz, oc-
HOBaHHBIH Ha HM3MEPEHHAX IJIOTHOCTH M 00beMa NpOAyKTa B Mepax BMECTHUMOCTH
(Mepax NONHOY BMECTUMOCTH).

mMepa BMecTHMocTH: CpeacTBo usMepeHH obseMa npoaykTa, HMEoIee CBU-

JIETEJILCTBO O TOBEPKE M YTBEPXKIACHHYIO IPagyHpoBOUHYIO0 Talmuiy (pesepsyapsl,

XKEJIE3HOIOPOXKHbIE HUCTEPHBl, TAHKH HAJIMBHEBIX CYNOB).



0a3oBasi BLICOTa pe3epByapa: pacCTOSHHE IO BEPTHKANIM OT TOYKH KacaHUA

JIHHILA IPY30M PYJIETKH 10 BEPXHEI0 Kpas H3MEPHTENbHOIO JIFOKa UM IO PHCKH Ha-

paBAAIOLIEH IIJIAHKK M3MEPUTEJIFHOIO JIOKA.

CTaHAApPTHBIE YCJAOBUA: YCIOBUA, COOTBETCTBYIOMIKE TEMIIEpATyPe NMPONYKTa
15°C unm 20 °C 1 u366ITOYHOMY ABIICHHIO, PaBHOMY HYIIIO.

ToBapHas nedrTr (HedTn): Hed1h, MOAroTOBNEHHAA K ITOCTABKe NMOTpeOUTE-
im0 B cooTBETCTBUH ¢ Tpebopanuamu [OCT P 518358.

macca 6pyrro Hedrn: O6mias macca HedTH, BKIIOYaION(as Macey Gasacra.

Macca Oaanacra: O61mas Macca BOABI, XJIOPHCTBIX COJIEH M MEXaHHUYECKHUX

npuMecei B HeTH.

Macca HeTTo HedTH: Pa3zHocTh Maccs! 6pyTro HedTH U Macchl Bannacrta.

4 XapaKTepHCTHKH NOTPeIHOCTH H3MEPECHHH, BLINOINAEMbIX 110 METONHKE
H3MeEpeHH

4.1 Ilpenens: nonmyckaeMOH OTHOCHTENBHOR IIOrpe€lIHOCTH HU3IMEpPEHHH, BBI-
NONHAEMOMH 110 MEeTOIMKE, U3NOXKEHHON B HACTOALCH PeKOMEHALNH, COCTARNAIOT:

- ipu Macce OpyTro HedTH K0 120 T

+ (0,65 % - np¥ H3MEpeHUsX Maccel OPYTTO HeTH;

+ 0,75 % - npu U3MEpPEHUAX MacChl HETTO HE(TH.

- 1pu Macce Opyrro HedTu ot 120 T u Gonee:

£ 0,50 % - npu usMepeHusx Macchl 6pyTTO He(TH;

+ 0,60 % - npy H3MepeHUsX MacChl HETTO HeTH.

S Metoa n3mMepeHuii
5.1 PexoMenjanus npenycMaTpuBaeT NpUMeHeHHe KOCBEHHOTO METOa CTaTH-
yeckux u3mepenuit no 'OCT P 8.595.
5.2 Maccy 6pyTTo HedTH B pe3epByape BHMUUCIIOT Kak Npou3BseAeHue 0bbhe-
Ma HE(QTH ¥ e€ IIIOTHOCTH, pe3yNbTaT U3MEpPeHHH KOTOpPOH NpPHBENEH K YCIOBHIAM
H3MepeHuq obpeMa, Uik 00beMa U IIIIOTHOCTU HE(TH, pe3yIbTAThl H3MEPEHHH KOTO-

PhIX IIPUBEACHEBL K CTAHOAPTHBIM YCJIIOBHAM [10 TEMINICpATYypE.



5.3 Macca OpyTTO CHaHHOK (IPHHATOR) HEDTH BBHIYUCIAIOT KAK PasHOCTH Mac-

Chl OpyTTO He)TH B pe3epByape Ha MOMEHT Hayalla onepalyu cliaud (npuema) HedTH

H [oclIe €€ OKOHYaHH!A.

5.4 Macca HeTTO CAaHHOH (ITpHHATON) HePTH BEIMUCIIAIOT KaK Pa3sHOCTh MacChl
OpyTTo claHHOM (IIpUHATONH) HedTH W Macchl bayliacTa.

5.5 Maccy 6annacta BEIYMCIIAIOT 110 3HAYEHUAM ITOKa3aTelNel kauecTBa HedTH,
XapaKTEPH3YIOIUX COAEpXKaHHe B HE(PTH BOIBI, XJOPHUCTHIX COMEH U MeXaHHYECKUX
NpuMecei. YKa3saHHbIE M10Ka3aTelIH ONPeAesOT B UCTIBITATENhHON (AHAINTUYECKON )
1abopaToOpHHU 10 pe3ynpTaTraM HCHBITAHNH 00BeNUHEHHOW nmpoOB HehTH, 0TOOpaH-

HOW M3 3alI0JIHEHHOTO pe3epByapa.

5.6 PesynbTaThl U3MEpEeHUHA OKPYIIAIOT N0 NpaBUiaM OKPYIJICHWUS, U3I0KEH-
HeIM B ['OCT P 8.580 (mpunoxenue 2K).

6 Cpeacrsa H3MepeHHi H BCnoMoraTe/ibHble YCTPoicTBa
6.1 PesepByap rOopuH3OHTAJBHBIM Kak Mepa BMECTHUMOCTH, ITIOBEPEHHBIH M
UMEIOLIUNA ' YTBEPXKACHHYIO I'PaXyHpPOBOYHYI0 TAaOHLY C npenenaMy AOIMycKaeMOM
OTHOCHTENILHOM NorpetHocTd He 6onee * 0,25 % w unpopMannoHHYIO TabnHUKy,
NMPHUKPEIUIEHHYIO K U3MEPUTEIIBHOMY JIFOKY pe3epByapa.
6.2 Pynetka M3MepurteisHas ¢ rpy3oM 3-ro Kiacca TOYHOCTH HOMHHAJIBHOM
anvHoH S M (10 M) mo T'OCT 7502 unu MeTpollToK ¢ npenenaMu JOmyckaeMoH a0-

COJIIOTHOH TIOrpeInHoCTH He Doee 12 MM,

6.3 Tepmomerp crewmsnubii no [OCT 28498, TOCT 400 wmum TY 25-
2021.003-88 ¢ uenont nenenns 0,1 °C u npenenamu porryckaeMod aGCOMOTHON 110-
rpewrHocTd He Oonee +0,2 °C uny npeobpasoBaTens TeMIIepaTyphl, BXOASIHH B CO-
CTaB [EPEHOCHOT0 3JIEKTPOHHOI'0 W3MEpHUTENs YPOBHS (YCTpONCTBA H3MEPUTEIIBHO-
ro) c npefenaMH JomyckaeMon abCcoNoTHOM norperHocT He 6oinee 0,2 °C.

6.4 Apeomerp g Heptu no F'OCT 18481 ¢ npenenamu nomyckaemoit a6co-

JTIOTHOM MOFpEIHOCTH He 6ornee + 0,5 Kr/m°.

6.5 Ilepenocroi npo6oorbopuuk mo 'OCT 2517.



6.6 Cpencrsa u3MepeHHH ¥ TEXHUYECKHE CPEACTBA, UCIIONb3yeMble B HCIIBITA
TeJNbHOH (aHaNMUTHYecKol) 1abopaTopuH s onpeleleHus: 00beMHON HOJH BOAR! B
Heptn (no T'OCT 2477), xoHneHnTpanum xnopucteiX coned B Hedtd (o I'OCT
21534), maccoBo#t monu Mexanudeckux mpumMeceit B Hedtu (no I'OCT 6370).

6.7 HomyckaeTcsi IpUMEHEHHE APYIUX CPEACTB H3MEpeHHH aHaJOTHYHOI'O Ha-
3HAYEHHA, METPOJIOTHYECKHE XapaKTEPUCTHKH KOTOPEIX HE YCTYNAlOT NpHBEASHHEIM

B JaHHOM pasjeJie.

6.8 Twumel OpUMEHAECMBIX CPEACTB HU3MEPEHHH MOIDKHBI OBITH YTBEPKACHEI B
cootBercTBHY ¢ I1P 50.2.009, unu pomyineHs! x npumeHeHo B Poccuiickoit dene-
palliy B NOpsZiKe, YCTAHOBJIEHHOM 1O BBeaeHuA B neiicteue 1P 50.2.009.

6.9 IlpumeHsieMBle cpejacTBa H3MEPEHMH NOJDKHEI HMETh NEHUCTBHUTENBHEIE

CBHAETENRCTBA O IOBEPKE, OQOPMIIEHHBIE 10 TpeOOBAHHAM COOTBETCTBYIOIMX Me-

TOJAHMK ITOBEPKH, WU NIOBEPUTENbHEBIC KieHMA.

7 TpeGopanus kK KBAJIH(HKAUHHA OIIEPATOPOB
7.1 K BEINNOJTHEHHIO U3MEPEHHUH IOMYCKAIOTCA TULA, OTBEYAIOIIUE CHENYIOLIUM
TpeDOBAHUAM:

- mnpomeniuine obydeHWe, HHCTPYKTaX Ha paboyeM MecTe M CTaXKUPOBKY IO
CMEeUAIbHOCTH, MOMYYHBIIHe KBATH(PUKALHIO TOBAPHOTO ONEPaTopa He HUXKE
TPETHETO pa3psga U UMEIOIUe HOITYCK K CAMOCTOATENRHOM padore;

- U3YYHUBUINE HACTOSILYIO PEKOMEHAALMIO, IKCIUTYATAIHOHHYIO JOKYMEHTALHIO
Ha pe3epByap (MacnopT, TEXHONOTHYECKas KapTa) U BXOJAUIHE B COCTaB pe-

3epByapa U MpuMeHseMbie TIPYA BLINONHEHUM M3MEepeHnii cpeacTBa U3MepeHui

W.BCIIOMOraTeAbHEIE YCTPOUCTBA.

8 TpeGoBauus GezonacHOCTH
8.1 PesepByapsl, BXOAJUIME B COCTaB HeTenepekauMBaIOMMX CTAHIUH U ne-
peBaIOYHEIX He(pTeba3, OTHOCATCA K ONAaCHBIM ITPOU3BOACTBEHHLIM 0OHEKTaM.
8.2 Ilpy BEINOTHEHMH U3MEpPEeHU Macchl He()TH B pe3epByapax BO3MOXHO Ha-

AH4He CReXYIOIUX ONACHBIX H BPEAHEIX TPOU3BOLCTBEHHBIX (PAaKTOPOB:



- oOpa3oBaHHe B3pbIBOONACHO#H cpeabl,

CMECH ITapoB He(TH C BO3LYXOM IO CTEIEHM B3PBIBOOMACHOCTH OTHOCHTCS K
kareropud 1IA, rpyrne T3 («IIpaBuna ycrpolcTBa 3J1eKTPOYCTaHOBOK» )
- 3ara3oBaHHOCTSL BO3AYXa padoueH 30HLI;

II0 CTEIIEHH BO3JIEUCTBHUA HAa OPraHH3M YENOBeKa (TOKCHYHOCTH) HEQTH, B

3aBUCHMOCTH OT COAEp>KaHHs B Hell CepoBOJOpOJa, OTHOCHTCHA K 3-My Kjaccy

OITaCHOCTH BPEJHOr0 BEIIeCTBa («YMEPEHHO OIlacHOe») HIM 2-My Kiaccy

onacHocTH («BRICOKOOMacHoe») o 'OCT 12.1.007.

8.3 Ilns obecnedeHus B3prIBOOE30MACHOCTH MNpPH BHITIONHEHUHA H3MEpPEHUH
MPUMEHAEMBIE CPEICTBAa U3MEPEHHH H BCIIOMOTATENbHBIE YCTPOHCTBA, OTHOCALIHECS
K KATETOPHYU 3NEKTPOOOOPYROBAHUA, NOMKHEI OBITh CEPTUAUIUPOBAHEL HA COOTBET-
cTBHE TpeOOBaHUSIM K B3PBIBOOE30IACHOCTH.

IlepeHocHEbIe cpecTBa H3MEPEHUH H TeXHUYECKHE CpeACcTBa AOJDKHBI OBITh H3-
FOTOBIEHE U3 MATEPHANOB, HUCKIIIOYAIOIIMX BO3MOXKHOCTE 00pa30BaHUA HCKp MpH
KOHTAKTe ¢ KOHCTPYKTUBHEIMM 3IEMEHTaMH PE3€PBYapoB ¥ UX 000y AOBAHMA.

8.4 Ha oDo3HaueHHOH TeppHTOpHHU pe3epByapa IO rpaduky, yTBEpXIECHHOMY
PYKOBOLHUTENEM CTPYKTYPHOIO IO/Ipa3felieHHs, B YCTAHOBIICHHBIX TOYKax HOJDKEH
MPOBOAMTLECS KOHTPOIL COOTBETCTBHA BO3xyXa pabodeidi 30HBI CaHHUTAPHO-
rurreHdeckrM TpeboBanmaM ['OCT 12.1.007. KoHTposis NpoBOJAAT aTTECTOBAHHbIE
pabOTHUKH C ITOMOILEIO [IEPEHOCHBIX I'd30aHAIU3aTOPOB.

CozepxaHue BpeaHbIX BEINECTB B BO3[yxe pabodeit 30HBI HE JOMKHO LOCTH-
raTe YPOBHS NpENENbHO AOMYCTHMBIX KOHIeHTpauwil, ycraHosieHHBX B ['OCT
12.1.005.

8.5 OCBelIeHHOCTh TUIONIAIKU pe3epByapa, JEeCTHHL, M TEeXHOJIOIHYECKUX
MJIONIAIOK, MECT YCTAHOBKH CPEACTB U3MepeHHit, oTOopa npob u usMepeHul ypoBHS
HEQTH B pe3epByape J0DKHA COOTBETCTBOBATEH TpebosanuaM P 153-39.4-078-01.

B xayecTBe NEpEHOCHRIX CBETHILHHKOB CIEAYET NIPHMEHATh aKKYMYJIITOPHBIE

(Qonapn HanpspkeHHeM He 6onee 12 B Bo B3pEIBO6€30ITACHOM HCTIONHEHHH, BKIIIOYE-

HUe ¥ BRIKIIIOYEHUE KOTOPHIX HKOMKHO BHIIONHATHCS BHE B3PHIBOOMACHOMN 30HLI pe-

10



3epByapa (Ha pacCTOsHHMHU 10 MOPU3OHTANIM U BepTHKaau Oonee 8§ M oT pe3epByapa), a
MpH HAJIHYMH 0OBaJIOBAHUA — BHE IUIOMa H 00BaloBaHu .

8.6 K BRIMONMHEHNIO U3MEpEeHHH MacChl HE(DTH B pe3epByapax AOIyCKAIOT JHIY
He MoJioxe 18 ner, He MMeIUX MEIUIIHHCKUX NPOTHUBOIOKa3aHUM K pabote Ha
ONACHBIX MPOU3BOACTBEHHBIX 00BEKTaX, OTBEYAIOMUX YCTAHOBJIECHHBIM KBaTH(HKA-
IIMOHHEIM TPeOOBaHUAM, NIPOLIEAIINX O0YUYEHHE U NPOBEPKY 3HAHUHA HOPM U NMpaBMII
0e30nacHoCTH TPy aa.

8.7 JlomymieHHBIE K BLINIOJIHEHMIO W3MEPEHUM OIlepaTOphl JOJDKHEI 3HATH CXe-
MBI KOMMYHHKALHH pe3epByapoB, TpeOOBaHUS TEXHOJIOTHYESCKHX KapT IKCILTyaTaliy
pe3epBYapoB U yMeThb B HOPMATHUBHBIE CPOKH Oe30nIMO0YHO BEINONHATE HE0OXOLH-
MEble TIepeKItoyeHus. CXeMbl U TEXHOJIOrMYEeCKHEe KapThl 3KCILTyaTallul Pe3epByapoB
NOJIXHBI HAXOOUTHCA Ha paboyux MecTax OIlepaTopoB.

8.8 OnepaTophl JOKHB HMETh OLEXIY U 00YBb, H3rOTOBIIEHHEIE U3 MaTepHa-
JIOB, He HAKAMNWBAIOUWIMX CTATUYECKOE 3NEKTPUYECTBO, B COOTBETCTBUY ¢ TpedoBa-
auamu OCT 12.4.124, TTOCT 27574, TTOCT 27575. O6yBp He AoMXKHA HMETH Me-
TANNIUY9eCKUX HAKIaAoK M reosfiell. Uamepenus yposHsa U 01OOp 1po0 BHRIMONHAIOT B
PE3UHOBLIX IlepUYaTKax.

8.9 11pu OTKPEITHHM H3MEPHTENLHEIX JIOKOB, PyYHOM oTOope rpod U u3sMepe-
HUAX YpPOBHS HE(PTH, oXiepaTop AOJDKEH HAXOAUTHLCSA C HABETPEHHOW CTOPOHEBI (CTO-

ATh CIMHOW K BETPY), 4 €CIIH 3TO HEBO3MOXHO B CHITY KOHCTPYKTHBHEIX OCOOEHHO-

CTed pasMeElIeHH UIMEPUTEIBHOTrO JII0Ka — CTOATh DOKOM k BeTpy.

OTKpHITHE U3IMEPHUTENBHEIX JIIOKOB, py4YHo#t 0TOOp 1pod ¥ M3MeEpeHUst YpOBHA

Heo0X0aMMO HIpOBOIUTE B MPHUCYTCTBHU Habmoatoniero (ayonépa).

OnepatopaM 3arnpeniaeTcs HaxXOZUTHCS Ha TEXHOJOTHUYECKOH ILIOmanKe pe-
3epByapa, IIPOBOAUTH U3MEPEHHA YPOBHA He(TH U oTOOP mMpob Bpy4HYIO BO BpeMs
[PO3LL.

8.10 B skcrpemManbHBIX yCnoBUAX (TyMaH, ofiencHeHHe) NPOBOAUTEL OTOOD
1po0, U3MEePEHUs YPOBHS PYUHBIM CrIOCOOOM Ha BHICOTE HOITYCKAeTCH IPH MpuUMe-

HEHHWH OONOJHUTENBbHBIX Mep 0e30MacHOCTH (HONOJHUTENRHOrO OCBEILEHHS, [1eCKa
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IS YCTpaHEHHS CKONBXEHHUA H APYrUX HE0OXOMMMBIX Mep), KOTOpEIE NpeLycMaTpH-

BAalOTCSA B HHCTPYKIUH 110 OXpaHe TpyAa M)A ONEpaTopoB Nnpu paboTe Ha pe3epByape.
8.11 IIns 6e3omacHoi foctaBKH Ipo6 HedTH ¢ pesepByapa B j1aGOpaTOPHIO

[EPEHOCUTE HX ClEAYeT B ClIelUANBHBIX TKAHEBHIX CyMKaxX, HajeBaeMbIX depes Ile-

q0.

8.12 JInsa orepaTopoB, BHITONHAIOMIMX HU3MEPEHHS B COOTBETCTBHH C HACTOA-

eH peKoMeHAaluel, HaYalbHUKOM NOApa3eNeHus HOKHa ObITh paspaboTaHa HH-

CTPYKLUS N[O OXpaHe TPYAa, KOTOPYIO YTBEpXKAaeT PYKOBOAUTEND CTPYKTYPHOIO

rmojipasiejieHus. PekoMeHaaus Jo/nKHa OBITE JOBEJIeHa 10 MCHONHHUTENS IO POC-

[IHCb.

9 Yenosust nsmepenni
9.1 IIpy BRIITOTHEHUH U3MEpPEeHUH cODMIOAIOT CleaYIOIHE YCIOBH:
- pa3sHOCTb 3HAYECHUN MAaKCUMANBHOTO (H na) A MUHUMANBHOTO (H ;) YpOBHEH

He(TH HaAIIOJIHEHHOIO H OMOPOXXHEHHOI'O pe3epByapa MpH BHIITOJHEHHH H3Me-

PEeHUR MacCH CAAHHOH (NpUHATOR) HedTH YROBNETBOPAET CIEHYIOLIMM Tpe-

OOBaHUIM:
- MIp¥ OuaMeTpe pesepByapa no 1650 mum:
® Hmax—Hmin2870MM - IIpH H3MepeHUHU Macchl HedTH Ko 120 T,

® Hmax—Hmin > 670MM- ITPH U3MEPEHHH Macchl HedTH oT 120 T 1 60-

nee.
- IIpH JUaMeTpe pe3epsyapa 1650 MM u bosee:

¢ Hmax- Hmin21300mm - TpH u3MepeHUU Maccsl Hedtu no 120 T;

o Hmax— Hmin>1000Mm- IIpd u3MepeHUH Macchl HepTH oT 120 T U

Doilee.

- He(Th MO CTENECHH NOATOTOBKH HOJDKHA COOTBETCTBOBATH TpebopaHuaM ['OCT
P 51858.

B ciryyae HeBBINOIHEHUSA YKa3aHHBIX YCJIOBUH OIEpaTop AOJKEH COOOLINTh O

HapylieHusaX HagansHUuKY [1CIT.
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10 IToaroroBka K BLINOJIHEHHIO H3MEPeHHH
10.1 I'Ipy mOAroTOBKE K BHITIOIHEHUIO H3MEPEHHHA:

- ofecneuuBaroT OTCTOR HEDTH NPOAOIDKUTENLHOCTLIO HEe MEHee ABYX 4YacOB ¢

MOMEHTA OKOHYaHHUs 3anONHEeHus pe3epryapa,
- IIPOBEpPAIOT:
® HCIpPaBHOCTH, TOTOBHOCTD K paboTe CpeACTB U3MEpPEHUM H TEXHUYECKUX
CPEeACTB, YHCTOTY COCYHa A IpoOkI;

e [EJOCTHOCTH IUTOMO M KieiiM.

11 BoinotHeHHe H3MepeHHii
11.1 M3MepeHus ypoBHS HEQTH U MOATOBAPHOH BOMEI B pe3epByape
11.1.1 YpoBeHs HEQTH U3MEPAIOT U3MEPHUTENBHON PYJNETKON C IPY30M MO
I"OCT 7502 (MeTpOomITOKOM).
YpoBeHb NOATOBAPHOR BOJABI H3IMEPSIOT U3MEPHUTENILHBIMU PYJIETKAMH NIPH

[TOMOIIIY BOOOYYBCTBUTEIEHOH JEHTEI HJIH NIACTHI.

YposeHs HeTH H ITOATOBAPHON BOAB! B pe3epByapax AONYCKaeTCs U3MEPATh

IpYTHMH TEXHUYECKUMH CpeICTBaMH, CepTHQULIMPOBAHHBIMH NI BRITIOJHEHHUA JaH-

HBIX OIlepalvi.
V3aMeperns ypoBHA HEPTH U3MEPUTENBHOM pyneTkoH
JIEHTY pyJNeTKH 0 ¥ 110ciI€ H3MEpEeHUN NPOTHPAOT MATKOHN TPAITKOW HACYXO.

IIposepsaioT 0a30ByI0 BLICOTY pe3epByapa KaK paCCTOSHHE IO BEPTHKANM OT

JHULE B TOYKE KACAHUA Ipy3a UIMEPUTENHRHON PYNETKH ZO BEPXHEro Kpas uiMe-
PUTEJIBHOTO JIIOKA MIIH 10 PUCKH HAIpaBiAiomed IIaHKH H3MEPHTEJILHOTO JIIOKA.
I1ofiydeHHBA pe3ysTaT CPaBHUBAIOT ¢ U3BECTHOMH (NAaCIOPTHOM) BeNHMYHHOH
6a30Boii BHICOTHI, HAHECEHHOH Ha pe3epByape.
Ecnu 6a3oBas BeicoTa (Hs) OTIHYaeTCa OT MONYYeHHOrO pe3yiabTaTa He Gollee,
yeM Ha 0,1 % Hs, To H3MepeHHe yPOBHA HEQPTU pYJIeTKOH OCYIIECTBIIAETCH B Clie-

OYIOLIEeH NOCHEN0BATEIbHOCTH:

OnyckarT JEHTY PYNETKH C PYy30M MEJIEHHO A0 KacaHus JIOTOM AHUINA WU

OINOPHOM IUIKTH! (NIPM HANWYUH), He JOITyCKast OTKJIOHEHHS J0Ta OT BEPTHKAIBLHOTO
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IIOJIOXKEHHS, He 3anieBas 3a BHYTpEHHee o0opynoBaHMe, coXpaHss CIIOKOHHOE COo-

CTOSIHUE TTOBEPXHOCTH HEPTH U He JOMYyCKasi BOJIH.

3aTeM pyneTrKy MNOLHHUMAIOT CTPOro BEPTHKANBHO, He JOMycKas CMEINEeHH:A B

CTOPOHY, U OepyT OTCUET Ha MeCTe CMOYEHHOM YacTH JIEHTHI HEQTHIO.

Orcaer N0 JIEHTE PYJICTKH NPOBOLAT Cpa3y Mocie NOoABIeHUsS CMOYeHHOH yac-
TH JICGHTHI PYJIETKHA Hal U3MEPHUTEIHHBIM JIIOKOM C TOUHOCTBIO 10 1 MM.

H3MepeHHs YPOBHA XUAKOCTU B KAXKIOM pe3epByape NpOBOAAT ABaXbl. Ec-
JTH pe3yNbTaThl H3MEpPEeHHH OTIHUaroTCq He fonee, yeM Ha | MM, TO B Ka4ecTBe pe-
3yNbTaTa U3MEPEHHH YPOBHA IIPUHUMAIOT UX CpelHee 3HaYCHUE.

Ecin nonydyeHHOe pacxoxAeHue N3MepeHHu# coctasisier Oonee 1 MM, TO M3-

MEpEHHS MOBTOPSIOT ellle IBax bl U OepyT cpefHee 3Ha4YeHHE U3 Tpex Hauboee

ONU3KUX H3MEPEHHH.

11.1.3 Ecnu 6a3oBas BeIcoTa (Hg) oTnudaercs oT IOJIYy4EHHOro pe3ynbprara 00-
nee, yueM Ha 0,1 % Hg, BRIACHAIOT NPUYHHY M3MEHeHUs 0a30BOM BBICOTH! U yCTpa-
HAIOT €€ B KpaT4yaHiune Cpoku. ba3zoBylo BHICOTY pe3epByapa U3MEPSIOT HE MEHee,
yeM 1 pa3 B rogx.

Ha nepuon, HeoOXOQUMBIH I BRIACHEHHUSA M YCTPAHEHUA NPHYMH H3MECHEHHS
6a30BOM BBICOTEHL, paspellacTCid HU3MEpEeHUA YPOBHA HEe(DTH IMPOBOAMTE IIO BHICOTE
IIYyCTOTHI pe3epByapa.

11.1.4 Onpenenexnue ypoBHA HedTU 110 BBICOTE ITyCTOTHI pe3epByapa C IIOMO-

B0 U3MEPHUTENBHON PYNETKH

OnyckawT JIEHTY PYJIETKH C Ipy3oM MEIJEeHHO IO MMOrpyXeHHUs Ipys3a B
HeQTh, HE JOMYCKas OTKIOHEHUS JIOTa OT BEPTHKANBHOTO TONIOXKEHUSA, HE 3aJieBas
32 BHYTpeHHee 00OpynoBaHMe, COXpaHiAA CIOKOWHOE COCTOSHHE IIOBEPXHOCTH
HeDTH U HE AOIyCKas BOJIH.

[leperifi oTcueT (BepxHHH) OepyT mo pyneTke Ha YPOBHE PUCKH IIJIAHKH 3a-
MEPHOTO JIIOKa. 3aTeM PYNEeTKY MOAHMMAIOT CTPOro BEPTHKAIBHO, HE JOIMYyCKaf

CMeIlieHMs B CTOPOHY, ¥ OepyT OTCUeT Ha MECTe CMOYEHHOM YaCTH JIEHTh HeThHIO

(HHXKHHUH oTCYeT).
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OTCueT no JIEHTEe PYJISTKH NPOBOAAT Cpasy OCKe MOABJICHNS CMOYEHHOH Jac-
TH JICHTHI PYJIETKH HaJ U3MEPUTEILHBIM JIIOKOM ¢ TOYHOCTBIO A0 1 MM.

H3mepenus BRICOTHI MyCTOTH B KAXAOM pe3epByape NpoBOAST ABaxabl. Eciu
pe3ynsTaTH U3MEpEHUH OTNHYarTca He Oonee, weMm Ha 1 MM, TO B KkauecTse pe-
3yJbTAaTa U3MEPEHUH YPOBHA NPHHUMAIOT UX Cpe/iHee 3HAUCHHUE,

Ecnu nmonydeHHOe pacXOxA€HHE H3MepeHu#l cocTapiseT Oosee 1 MM, TO U3-
MEPEHUA [IOBTOPAIOT elle XBax sl H 6epyT cpeflHee 3HaUYCHHE U3 TpeX Haubolee

ONHM3KHUX W3MEPEHHUN.

BrICOTY MyCTOTEI HAXOAST KaK pasHOCTE BEPXHEro M HIDKHEro OTCYETOB HO

pyJieTKe.

YpopeHb HETH B pe3epByape ONpENeNA0T BeIYHTAHUEM IT0JIy4EHHOro 3Ha-

YeHHS BBICOTHI IIYCTOTH! H3 ITAacCOPTHOM BEIHYUHEI 6a30BOH BBICOTHI pe3epByapa.

11.1.5 YismepeHns ypoBHA IIOOTOBapHOH BOJEI B pe3epByapax H3MEpHTEILHOH
pyJneTKOn

HUsMepenns ypoBHS NOATOBApHOW BOABl B pe3epByapax MPOBOAAT U3MEDH-
TEJIBHOA pYJIETKON NpPH ITOMOINY BOJAOYYBCTBHUTEJIBHOH JIEHTHI MJIM HACThl B Cle-
AYIOUIEH IT0CIe0BATEeILHOCTH:

Boao4yBCTBUTENBHYIO JICHTY B HATAHYTOM BHAE HPHKPEIUIAIOT K IMOBEPXHO-
CTH JIEHTHI C IBYX ITPOTHBONOJOKHEIX CTOPOH.

Bolo4yBCTBUTENBHYIO IACTY HAHOCAT TOHKUM cltoeM (0,2...0,3 MMm) Ha 1o-
BEPXHOCTE JIOTa MOJIOCKAMH C ABYX NMPOTHBOIOIOXHBIX CTOPOH.

PyJlieTKy ¢ rpy3oM ¢ BOJOYYBCTBUTENPHOH NAcTOH HIM C IIPUKPEIIEHHOH
BOJOYYBCTBUTEILHOH JICHTOH IPH ONpeAelleHHH YpPOBHA HOATOBapHOH BOJBI BhI-
OEePXUBalOT B pe3epByape HENOJBHXHO B Te4eHHE 2 — 3 MHHYT, KOT'la BOHOYYBCT-
BHTEJIbHBIA CIIOH MOJHOCTHI0 paCTBOPHTCA M T'PpaHb MEXIY CIOSMH BOILI H HeQTH
Oygzer pe3ko BHIZENCHA.

WsMmeperns ypoBas noaToBapHO# BOAL B pe3epByape NpOBOAAT ABaXKAbl. Ec-
Y PE3yTbTaThl U3MEPEHUH OTIMYAIOTCA He Bonee, yeM Ha 1| MM, TO B KayecTBe pe-

3yJIbTaTa USMEPEHUN YypOBHS NPAHNMAIOT UX CpefiHee 3HaYEHHE.
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H3mepenns ypoBHs noATOBapHOH BOABI MOBTOPSIOT, €CIIH HA JIEHTE WIH [1aC-

Te OHa 0003Ha4YeHa HeYeTKO, KOCOH JTHHHEH HIM Ha HEOAHMHAKOBOil BEICOTe ¢ obe-
MX CTOPOH, YTO YKa3EIBaeT Ha HAKJIOHHOE MOJIOKEHHE JIOTA NPH BBITTOJHEHHH H3-
MEpeHUH.

Pa3sMbITast rpaHb SBASETCA CIHEACTBHEM OTCYTCTBHS pPE3KOH FpaHHULBl pas-
nena MexIy BOOOA H HE(QTHIO M CBHAETENLCTBYET O HAINYHHA BOJOIMYJILCUOHHOTO
clios. B 3TOM ciydae usMepeHUd IMOBTOPAIOT OCIE OTCTOS U PpacCIOEHUS SMYILCUM.

11.2 Onpenenenne paxtuyeckoro 0dbemMa HeTH B pesepByape
11.2.1 O6uuit 06beM HedTH B pedepByape U o0neM NOATOBAPHOMN BOALI OI-
peleNfIoT 110 rpafyupoBOYHOR TabnHIle Ha KOHKPETHERINH pe3epByap.
Daxruyeckuit 00beM HePTH B pe3epByape BEIYUCIAIOT 10 (opMyTie
Ve =Voll+ (20, +a,)-(2, - 20)], (1)
rae Vo~ 06beM HedTH B pe3epByape 1o rpayHpOBOYHOMN TabHIle, M°, OlIpe/eliie-
MBI# 1O hopMyIie
VO = V:-x - VB ) (2)
rae Vi — 06p€M xuakocTH (He(Th U MOATOBApHAS BOJA), ONPERC/AEMBIA O Ipagyu-
POBOYHOW Tabiivle pe3zepByapa, cocTaBieHHoH npu TeMneparype 20 °C o I'OCT
8.346, M°:
Ve — 00BEM MOATOBApHON BOJBI B Pe3epByape, ONMpeAe/ieMblil 10 rpagyrpoBOY-

HOW Talnuue pelepByapa, cocraBlieHHOR npu TeMneparype 20 °C o ['OCT 8.346,

3
M,

Ol — TEMIIEPATYPHBIN KOOPPHUIIHEHT THHEHHOrO pacIIHpeHHs] MaTepHaia CTeHKH
pe3epByapa, 3HadeHHe KOTOPOro IPHHHMAIOT paBHEIM 12,5107 1/°C;

Os — TEMITEpaTyPHBIA KO3()PHULHEHT THHEHHOTO pAaCIIAPEHNS MaTepHrala CpesicT-
Ba W3MEPEHHH YPOBHA, 3HaY€HHe KOTOPOro IpH H3MEPEHHAX YPOBHA PYJeTKOH u3
HEpXaBEIOMell CTAM O TMpHHEMAT paBHEM 12,5:10° 1/°C. ITpu u3MepeHusx
YPOBHS HE(TU pYJIETKOH 1O BHICOTE MyCTOTHI pe3epByapa MPUHUMAIOT ¢ = 0;

tr — TEMIIEPATYpPA CTEHKH pe3epByapa, NpHHUMaeMas paBHOH TeMIlepaType Hed-
TH B pe3epByape.
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11.2.2 3nadenue obneMa HepTH B pe3epByape, IPpUBEAEHHOE K CTaHIapTHRIM
YCIIOBUSAM, OTIPEAEIAIOT:

- mna cTaHmapTHol TeMmeparypsl 15 °C (V,,5) — o gopmyie
V.s=V, CIL, (3)

H

11 cTaHAapTHO# Temnepatypsl 20 'C (V,z) — o dopmyne

4 — VHiS (4)
" CTLZO-IS

rine CTL, u CTLy,s - mompaBouHbie KO3()(HULKEHTDI, BBIYUCIAEMBIE 110 POPMY-
J1aM

CTL, = exp[— Pis Aty - (1+ 0,85 - AIV)] (5)
% |
CTL,, . = exp[— B:5-(1+0,8 B, -S)], (6)
roe B, = 6 13’2723 - K03 dHUIHEHT 06BEMHOr0 PaclUMpPeRHs HeTH [IPH TEMIIEPATY-
Pis

pe 15 °C; Pis — 3Ha4deHue IMIOTHOCTU HedTH npH 15 (OF

Aty = ty — 15 — OTKIIOHEHHE TeMIlepaTyphl HeQTH IPH U3MepeHHH 00beMa

He(TH OT cTaHAapTHOM Temmepatypsl 15 °C.

1.3 Onpenenenue MIOTHOCTH HETH B pesepryape

[InoTHOCTE HEDTH UMEPAIOT INIOTHOMEPOM B COOTBETCTBHH C HHCTPYKIIUEl
1o ’kcnyatauuy Ha AanHsii Tan wim mo I'OCT 3900 ¢ yuetom MU 21353, unu no
['OCT P 51069 ¢ yuyeToMm cucTeMaTUdecKO# NMOrpPeIIHOCTH, ONpeAeNieHHOR o
MU 2153, no obrenuneHHONR Tpobe HeTH, OTOOpaHHON U3 pe3epByapa B COOTBET-
ctBud ¢ I'OCT 2517. 3naqeHus niIOTHOCTH IPHUBOIAT K TeMIiepaType H3MEPEHHA
06béMa He(pTH B pe3epByape U K CTAaHAapTHLIM YCIIOBUSM B COOTBETCTBHH C
MU 21353 unu MH 2632.

11.4 Omnpenenenuie TeMneparypel HeGTH B pe3epByape

Cpearroro TeMnepatypy HedTH B pe3epByape OIpeAeaoT C IIOMOIIBI0 Mpeod-

pa3oBaTelis TEMIIEPATYPhl B COCTABE 3IEKTPOHHOM PYJIETKH B COOTBETCTBHH C Tpebo-
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BaHMSAMH HHCTPYKIIUH [10 3KCILTyaTal[id OJHOBPEMEHHO C H3MEPEHHUSIMH YPOBHS HITH

BPYUYHYIO YTEM €€ U3MEpeHUH npu oThope TOUESYHBIX Npol.
ITpu oTbope ToyeuHBIX NIpod TemMnepaTypy HedpTH B Iipobe onpenensaioT B Te-
yeHue | — 3 MUHYT nocie ordopa npoOkl, IpH 3TOM NepeHOoCHO# mpobooTOOPHHUK

BLIIEPKHUBAIOT Ha YpOBHE oTOMpaeMoit MpoObI B TEYEHHE HE MEHEE IIITH MUHYT.

TepmomeTp norpyxarotr B He)Th Ha NIyOHHY, YKa3aHHYIO B TEXHUYECKOM IACHOPTE
Ha JaHHBIA TEPMOMETD, U BEIICPXHUBAIOT B IIpobe A0 MPUHATHA CTONOHKOM PTYTH
[TOCTOSSHHOTO IIOJIOXEHHUA.

CpeIHIOI0 TeMIepaTypy HedTH PacCUUTHIBAIOT MO TeMIepaType TOYEUHBIX
npo0, HCIONE3Yd COOTHOMIEHHE AN COCTaBlIeHUS 0ObeAMHEeHHOH npoObl 3 TOYEY-
HeIx o 'OCT 2517.

11.5 Onpenenenue Maccel OpyTTO HEPTH B pe3epByape

Maccy 6pyTTo HedTH, B TOHHaX, B M€pax BMECTUMOCTH BBIYHCIIAIOT 11O op-
MyJie

Msy = Virpy'10™, (7)
TAE P, — IUIOTHOCTE HEDTH IIPH TEMIIepaType M3MepeHU 06peMa B pesepayape,

KI/M

Vi — paxkTH4eckuit 06beM HeTH B pesepByape, M

(1).

, OTIpeieNIeHHEIH no dopMyite

11.6 Onpenenernre Maccel OpyTro HedTH IIpH OTKA4YKe U3 pe3epByapa

[Ipu oTkauke HedTH U3 pe3epByapa Maccy CIaHHOH HedTH ONpeHeNstoT KaK

pPa3HOCTH NEPBOHAYAILHOM MacChl H MacChl OCTaTKa.
Maccy cnauHol HeTu Moy BRMHCHSIOT 1o GopMyne
Mcp = My — My, , (8)
rae My, — Macca HeTi 1O Hagasa OTKAa4YKH, olpenenénnas o gpopmysne (7), T;
My, — Macca ocraTka HeTH, onpele€HHAs MOCIe OTKAYKHA HedTH U3 pe3ep-
Byapa no dopmyie (7), T.
11.7 Onpenenenne Maccel HETTO HE(TH B pe3epByape

11.7.1 Maccy netto HebTH My, T, BEIYHUCIMIOT KaK Pa3HOCTE MacChl OpyTTO

HepTH M, T, 1 Maccel Dannacta m, T, no dopmyie
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MH=M—m=M*(1-—WB+WM“+W"C), (9)

100
rae W — Maccosas Joinsg BOABI B HedtH, %;
Wun — MaccoBas Do MEXaHWJyecKX npumeceit B Hedtu, %o,

Wxc — MaccoBast AoJis XJIOPUCTBIX conell B HedTH, %, BEIUHCIEHHAs 10 GhopMyie

Wxc =0, (ff“ , (10)

3
rae ¢, — KOHIUEHTpALUA XJIOPUCTHIX COJIEH B HEQTH, MI/AM
. 3
0, — TUIOTHOCTE Hed)TH 1TPH YCIOBUAX W3IMEPEHU 00beMa HETH, KI/M .

Ecnu usMepsIoT He MacCOBYHO, a4 00BEMHYIO JOIO BOAB! B HEDTH, TO MAaCCOBYIO

NOJTIIO BEIMUCIAIOT O hopMyie

WB:EE.E.'_Q!_: (11)

rae ¢, — o6semMHas 1o BoALI B HedTH, Yo;

0y — TUIOTHOCTD BOJHI, KI/M° (IIpHHUMAIOT paBHoit 1000 KP/M3).
11.7.2 IlokazaTtenu kauecTBa HEQTH ONpeleNdloT CTaHAAPTH30BaHHBIMH Jia-
60paTOpPHEIME MeTOZlaMH B cOOTBeTCTBHH ¢ Tpebosanmamu 'OCT P 51858:
- MaccoBylo aono Boast no ['OCT 2477;
~ MACCOBYIO oo MexaHnydeckux puMecent o 'OCT 6370;

~ KOHLIEHTpalHIo xJopHcTeIx coned o "OCT 21534,

12 O6paboTKa pe3yILTaTOB HAMEPeHHiH
12.1 ObpaboTKy pe3ynbTaToB U3MEPEHHH U HEOOXOAUMEIE pacyYEeTh! CleLyeT
BBITTOJIHATE C TIOMOIIBIO CHCTEMBI 00paboTk HHGOpMAIUK aBTOMATHYECKH (C yye-
TOM JAHHBIX, BBEIEHHBIX OIIEPaTOpOM BpY4HYy1o). Jlolryckaercd IpoBoAUTh 06paboT-
KY pe3ylbTaTOB BPYYHYIO.
12.2 AnMropuT™EI ¥ IIpOrpaMMEl 00pabOTKH JaHHBIX PEe3yALTATOB H3MEPEHHIA,

paspalarsiBaemele [ 00pabOTKY Pe3ynbTaTOB PYYHLIX W3MEpEHUH, OMKHE! OBITH

aTTEeCTOBAHLI B OPAJKe, ycTanosiednoMm MU 2676.
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13 Odopminenue pe3yaLTaToB H3MEPEHHH
13.1. Pe3ynesTaThl H3MEpPEHHUH, BBITOIHEHHBIX PYYHBEIMH CPEACTBAMHU H3Mepe-
HAH, QUKCUPYIOT B XYypHAJle peruCTpaluM pe3ylbTaTOB H3MepeHHit 1o ¢hopMe, npu-
BEJICHHOM B ITPUNOXEHUH A.
13.2 Ha ocHOBaHHH XypHAaJIOB PETHCTPALHUH PE3YJILTaTOB H3MEPEHHH 0QOPM-

JIAIOT aKT IpHeMa-caadu HedTH 110 hopMe, ycTaHoBiIeHHoM B P 50.2.040.

14 OGecnicuenue TpeOOBAHMIA K NOrPEIIHOCTH H3IMepeHu i
14.1 Cpencrea u3MepeHUH, NpuUMeHsEMEIE IIPH U3MEPEHUNX, JOJNKHBI UMEThH

ceprudukar ob yrBepxaeHun THna B coorBeTcTBHM ¢ ITP 50.2.009.

14.2 Cpencrsa u3sMepeHMi, IpEMEHAEMBIE TIPH H3MEPEHHUSX, JOJIKHBI OBITH MO-
BepeHbl B cooTBeTCTBUH ¢ [IP 50.2.006. IleprogndHOCTE ITOBEPKH — HE peXxe OJHOTO

pasa B roJ.

14.3 [lepuoanyeckyro NOBEpKY pe3epByapoB MPOBOAAT HE pexe OXHOro pasa B

IATH JICT.
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Ilpanoxenne A @opMa XypHaJia PErHCTPARKH Pe3yJIbTATOB H3MepeHni Macchl HepTH B NTOPH3OHTAJILHOM pe3epByape

(pexkoMeHayeMasi )
- | -
| Ilposepxka basopof VpoBeHs, MM o [LNOTHOCTS HEdTH, KT e,
| NoNe . . BBICOTHI ’ szmnepa'[ypa. beM HedTH T —
aTa peMs He(dTH B peaep- [10 rpagyHpoBO4- :

Mn.I. H 5y, SH s i Byape, ° C nozToBapHol Hol Tabmuue, M° K YCOBHAM K CTaHOapTHOMH
| MM % | KUAKOCTH RO | |  H3MEpEHHA TEMNEPATYpE
L j obbemMa (ykasatn)

1 2 3 4 5] 6 7 8 10 11
Macca 6pyTTO, T 3uHadueHHd nokazaresieli Sannacra Macca HeTTO, T Bamsmas K.O.
1 onepaTopa, pOCHHUCH
;Pﬁﬂz?:‘l::::r IIPUHATOH B COAHHOR M3 W W I W IIPYHATOHN B CIaHHOH H3
Y pesepsyap pe3epByapa ME Mil xc pe3epByap pe3cpByapa
B 12 13 14 T a5 16 | 17 18 19 [ 20 |
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IIpunoixenne b IIpavep BhIMonenns H3MepeHuit Macenl nedmu

b.1 M3mMepenne ypoasa He(TH H NOATOBAPHOH BOABI

b.1.1 IIpoBepka 6a30BLIH BHICOTHI pe3epByapa

PesynetaTt usMepenus H,,,~2934 mM.

JHadeHue 6a30BOM BEICOTHI, IPUBEIECHHON B MpafyUpOBOYHON Tabnuie pesepsyapa
Hs= 2936 mm.

OTHOCHUTEIBHOE OTKJIOHEHUE TIONYYEHHOTO pe3ynbTaTa U3MEPEHHUS He TIPEBLILIAET
0,1% ot 3HayeHHs 6a30BOH BBICOTHI, MPHUBEACHHOI'0 B rPpaAyHpOBOYHOI TabauLe pe-
3epByapa.

b.1.2 Himepenus ypoBH$ XKHAKOCTH B pe3epByape

Pe3ynbTat nepBoro UuaMepeHns ypoBHA XKUIKOCTH B pesepByape H,,= 2651 MM

Pesynerat BTOpOro usmepeHus H,.,= 2655 mm.

Tax Kak pacxoxzeHHe MeXAY pe3ylibTaTaMH ABYX U3MepeHuit 6oee 1 MM, H3Mepe-

HUS [TOBTOpSAEM elle Ba pasa.
Pe3yneTat Tpetbero M3MepeHus H,.;=2654 mm.

Pe3ynprar gyerBepToro uaMepenusa H,,.,.~2653 mMwm.

Cpennee apugMeTHYecKOe 3HaUeHHE Tpex Haubonee OIM3KMX pe3ynbTaTOB H3Mepe-

HUH:
H,.= (H,; + H,.3t+ H,.4/3 =2654 MM.

b.1.3 U3mepenue ypoBHs IOATOBAPHOH BOALI B pe3epByape

PesynpraT n3MepeHHs: ypOBHA MMOATOBAPHON BOAE! B pe3epByape = 0 MM.

b.2 Onpenenenne pakruveckoro o6nema HeQTH B pe3epByape

O6mui 06beM HedTH B pesepByape B 06BeM NMOATOBApHOH BOMABI OMPEAENSIOT M0

rpagyHdpoBOYHOMN Tabiinie Ha JaHHEIR pe3epByap.
O6muit 066eM HedTH B pesepsyape V,.= 49,336 M.
O61eM noaroBapHO# Boab! B pesepByape V,=0.

Omnpepensem daxtuueckuit o6seM HedTH B pesepsyape V,, M°, o dopmymne (1), npu-

HHUMAA.
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- TEMNEpPATYPHBIH KO3QPUIHMEHT THHEHHOro pacluHpeHHs MaTrepHaja CTEHKH
CTATLHOTO pe3epByapa Oe,= 12,5:10 ~° 1/°C;

- TeMIlepaTypHBIA KO3(Q(PUIHEHT NHHEHHOro pacllHpeHHd MaTepHana W3MepH-
TebHOM pyleTKH H3 HepkaBeroleli crank o= 12,510 "° 1/°C;

- TEMIIEPATYpPY CTEHKHU pe3epByapa paBHYIO TeMIEpaType HedTH B pesepByape
t..= 10 °C,

V,=49,336*[1+(2*12,5:10 ~*12,5-10 ~%)*(10-20)] = 49,31 749 M’

C y4eTOM MPOBEAEHHOr0 OKPYrNeHus npHHuMaeM V, = 49,32 M,
b.3 Onpenenenne NJIOTHOCTH He(PTH B pe3epByape

1o pesyneTaTaM H3MepeHHH 3HaYeHHE [VIOTHOCTH He(TH, IPHBEIEHHOE K YCIOBUAM

n3MepeHns oGbeMa He(TH, COCTABIAET py= 848,0 Kr/m’.
b.4 Onpeaenenne TeMnepaTyphl HehTH B pe3epByape

Cpenusas temneparypa He()TH B pe3epByape ONpeAelNieTCa N0 TeMIlepaType Touey-

HBIX P00, UCTIONB3YS COOTHOIICHUS I COCTaBieHUA o0beAMHEHHOH NpoOLI U3 TO-
yedReX o I'QCT 2517.

Pesynsrar usmepenus ¢, = 10 °C.

Bb.5 Onpeaenenne macchl OpyTTo HEQTH B pesepByape

OnpenengeM Maccy 6pyTTo HedTH B pesepByape 1o dopmyite (7), IpuHHMAL:
- 06beM HedTH B pezepsyape V,, = 49,32 M;

- 3HaYeHHe IUIOTHOCTH HE(Q)TH B pe3epByape, MPHUBEASHHOE K YCIJIOBHSM H3Mepe-

HHA 06BeMa o= 848,0 Kr/m’.
M, = 49,32%848*107= 41,8234 1.
C y4eTOM MpoBEAEHHOI0 OKPYIJIEHUA NpUHUMaeM M, = 41,8 T.

b.6 Onpenenienine macchl OpyTTO HETH NPH OTKAUKE U3 pe3epByapa

Maccy cnanHo# HedTH onpefienseM Kak PasHOCTDH NepBOHAYANBHON MACCH ¥ Macch!

OCTaTKa.
BrmonssmoTes nipoueaypel, onucanssle B 1.0, B.1-B.5
A nankHeHIero UCrob30BaHUs B PACCMaTPHUBAaeMOM MPUMEpPE NPHHHAMAEM, YTO

Macca OpyTTo HedTH nocne caaqu HedTH U3 pe3epByapa cocTaBiseT My, =14,91 T.

Maccy ciaHHoR HeqTi M onpenensem o popmyie (8)
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Mcr= 41,8 - 14,91 =26,89 T.

C y4yeToM OKpyTJieHus puHuMaeM M., = 26,9 T.

Bb.7 Onpeaenernne macchbl HETTO HeTH, B pezepBryape

Hcnonp3ys pesynsTaThl HCHBITaHUH HedpTH B 0ObeAMHEHHOH Mpobe (3HaueHHe Mac-
coBOH gonu Boael B HebDTH W, .= 0,3 %; 3HaueHHE MacCOBOH JOJM MeXaHHYeCKHX
npumecel B HehptH W= 0,03 %; 3Hauenue MacCoBOH KONH XJIOPHUCTHIX cONell B Hed-
T W,.= 0,02 %) mo dopmyne (9) nmomygaem

M.=26,9 *(1-(0,3+0,03+0,02)/100) = 26,806 T.

C ydeToM NpoBEASHHOI'O OKpYTICHU NpuHuMaeM M,= 26,8 T.



Ipunoxenune B

Ouenxa norpemHocTH N3MepeHHi Maccehl HedTH

Onenxa norpeifHOCTH HM3MEPEHHH BEBINTONMHeHA IIpU atTectauud MBU ¢ Hce-
MONB30BAHUEM IIPENECNIOB JIOMYCKAEMBIX TIQIPEITHOCTEN MMPUMEHSEMBIX CPENCTB W3-
MepeHuU.

[Tpenensl momyckaeMoOM OTHOCHUTEIBHOH IIOrpEIIHOCTH H3MEpPEHUWH MAacChl

OpyTTo HehTH, %o, BEIYUCIEHE! O GopMyne

Y

2 2
VE‘—‘;-(A?+Bf)+-“%—-(Ai+Bi)+(aN)’, (B.1)
m m,

G

om, =11

I'AC

A, =/(8K)? + (8H2) + (G, - 8p,)? ,

B, = (G, -B-10% - AT, )* +(B-10* - AT, )? ,

A, =/(5K)? + (8H2) +(G, - 8p,)* ,

B, = (G, -B-10>- AT, )? +(B-10* - AT, )?,

rae 0P, 0P2 - OTHOCUTEJNBHBIE MOTPEITHOCTH H3MEPEHHI IDIOTHOCTH, Y%o;

ON ~ 1penen AoMycKaeMOR OTHOCHTENEHOH MOTrPemHOCTH CHCTEME! 06pabort-
K1 ¥HOOPMALAH WM U3MEPUTENLHO-BEIYHCITUTELHOTO KOMILIEKca, Yb.

0K ~ OTHOCHTENBHAs NOrpelIHOCTh COCTABNEHMA IpalydpOBOYHON TaGMHUIB]
pesepByapa, %o (1o FOCT 8.570);

oH,, oH; — oTHOCUTENEHEBIE NTOrpeUTHOCTH U3MEpEeHHH ypoBHe#k HedTH B pe-
3epByape JO OTIIyCKa He()TH U3 pe3epByapa H mocie OTIycka HedTH U3 pe3epByapa
COOTBETCTBEHHO, Y0,

G, Go— k03¢ duIeHTsl, BEMUCIAIOT 110 (hopMyiaM

G =1+2[3‘-_t,,,,l G =1+2ﬂ-t,¢l
" 1+2B-t Y1428t

(B.2)

rne B - x03QduUHeHT 06beMHOrO paciiipeHus HehTH, 1/°C, 3HaYeHHE KOTOPO-

TO OIpeReNAOT B COOTBETCTBUHU ¢ npmnoxedneM A TOCT P 8.595,
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tvt stvz,— TEMIIEPATYphl HEQTH NMPH H3MEPEHUHU ee 00bEMa N0 oTmycka HeQTH U3

pe3epByapa H Ioclie OTITyCKa HEQTH U3 pesepByapa, COOTBETCTBeHHO, °C:

to1, tyz - TEMIIEPATYPH He(PTH NPH U3MEPEHHH € IUIOTHOCTH A0 OTMycKa HeTH

13 pe3epByapa M IHoclie OTIycKa He()TH U3 pe3epByapa, COOTBEICTBEHHO, °C;

ATy, AT,; - abcoimoTHBIE NMOTPEIIHOCTH ONpeleNleHnH Temneparyp HE(QTH B
pe3epByape t,,ty) 10 OTIIycka HeTH U3 pesepByapa, °C;
ATy, AT,; - abcoMOTHBIE NOTPENIHOCTH ONPENECHAN TeMnepaTyp HEQTH B
pe3epByape t,,, t,; IOCIE OTIyCKa HE(TH U3 pe3epByapa, °C;
OTHocHTeNBHBIE TTOrPEIIHOCTH HW3MEpPEeHUH ypoBHeH HedTH B pe3epByape o6H,,

6H,,% BEIMHCIEHBI O HOpMYyIam

61, =25 100, &, = 2100, (B.3)
H, H;

roe AH", — abcomoTHad MOTPEIHOCTL H3MEPEHUH YpOBHEH HedTH, MM;
H}", H)" — 3naueHns ypoBHe#l HeQTH B pe3epByape, U3IMEPEHHBIX 10 OTITYCKa
He(TH U3 pe3epByapa, H IOCHe OTITycKa He(TH H3 pe3epByapa, COOTBETCTBEHHO, MM.

[Tpenensl OTHOCUTENHEHON NMOTPEIIHOCTH H3MEPEHUH Macchkl HETTO HedTH, %o,

BEIYHCJICHEI o POpMYyIIe

2 AW L AWE + AW
M, =11 [0 4 B+ O W“‘,, (B.4)
1,1 [ W +W. +W
1 Al@ Mt XL
\ 100
rie AW,, - abcoNoTHasg NOrpellHOCTh U3MEPEHHI MacCOBOM JOJIM BOJEI B HEPTH,
Vo,

AW,, - abcomoTHas NOrpelHoCcTs H3MEPEHHA MacCOBOM 10JIM MEXaHUYECKHX

IipuMeceit B HeQTH, Yo;

AW,. - abComoTHas NOrpeNiHOCTh U3MEPEHHUA MACCOBOM JOJTH XAOPHUCTHIX

coJieHl B HehTH, %b.

AGcomoTHEIE TTOTPEIIHOCTH H3MEPEHHA MacCOBBIX JIOJIeH BOIBI, MEXaHHYECKHX

TIpUMecel H XJIOPHCTRIX CoJledl B He()TH BEIYMCIIEHB! B COOTBETCTBHH C MIPUIOKEHHUEM
I

26



Ipunoxenye I’
[Mopsanoxk pacuyéra norpeminocreli onpeaenentii B 1abopaTopuu MaccoBbIX Jo1eH BO-

[1bl, MEXAHHYEeCKHX NMPHMeECEH H XAOPHUCTBIX CoJleH

AOCcONOTHEIE IOrPelllHOCTH OrlpelleIeHH MAacCOBBIX AOJIEH BOJBI H MEXaHH-~
4eCKHX IpuMeceit, %, Beryuchsor B cootrercTBuH ¢ 'OCT P 8.580. {ng norepu-
TeJILHOH BepoATHOCTH P = 0,95 U IByX H3MEPEHHI COOTBETCTBYIONMIETO [TOKa3aTels

Ka4yecTBa HeMTH abCOMOTHYIO MOTPEIIHOCTS €r0 H3MEPEHHH BEIMUCISIOT IO PopMy-

JIC

R?-r?x0,5
ﬁ ’ (r']')

roe R ¥ r— BOCHpOU3BOAUMOCTE U CXOAUMOCTE METOJIA OIIpENeICHHS COOTBETCT-

A=%

BYIOLIErO IOK&3aTeNd Ka4yecTBa HEQTH, 3HadeHHs KoTophiXx HpuseneHsl B IOCT

2477, TOCT 21534, 'OCT 6370, shlpaX€HHEBIE B MACCOBRIX NOJIX.
BocnpoH3BOAHMOCTE METONA ONpenelIeHUs KOHLEHTPALUH XJIIOPHCTHIX COJiei

no I'OCT 21534 npuauMaloT paBHOU yJBOSHHOMY 3HAYEHMIO CXOAUMOCTH I. JHave-

HHE CXONHUMOCTH Iy, BeipaxeHHoe B [ OCT 21534 B MI‘/I{Ma, IIepeBOOAT B MaCCOBEIE

fony no gopMmye
0,1 * l‘xc
r= B (r'.2)
FOE  Ixe - cX0AuMOCTE MeTofia Io TOCT 21534, Mriam® (r/M’);
s - TUIOTHOCTE HEPTY NIPH TeMIEpaType U3MEPeHUA MacChl HEDTH,
Kr/m.
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