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ITpunoxenue k cBuueTenscTBY Ne 66949 JImer Ne 1
00 yTBEp)KACHUH THIA CPEICTB U3MEPEHUHI Bcero nucroB 11

OIIMCAHVE TUIIA CPEJICTBA U3MEPEHUIA

Pacxomomepsr maccoBeie Promass (Moxudukanun Promass 300, Promass 500)

Haznadenune cpeacrsa usmepeHuii

Pacxomomepsl MaccoBble Promass (Momupukaummm Promass 300, Promass 500) (manee
PacXofoMephl) MpeNHA3HAYeHBl U1 M3MEPEHUH MacCoBOro M OOBEMHOrO Pacxofa, Macchl, 00beMa,
IUTOTHOCTH M TEMIIEPATYPhI XKUIKOCTEH, Ta30B, pACTBOPOB, Macell, MyIbIIEI U T.II.

Onucanne cpeacrea uzmMepeHnuii

IIpuHuun U3MepeHMs MaccOBOTO pacxoqa OCHOBAH Ha M3MepeHMH cunbkl Kopmomuca,
BOSHUKAJOLIEH B TPyOKax (TpyOke) MEpBUYHOIO IpeoOpa3oBarens pacxoma IIPH IPOXOXIECHMN depe3
HUX (Hee) u3MepsAeMO# cpeabl. IIpHHIMI H3MepeHHUs IIOTHOCTH OCHOBAH Ha U3MEPEHHH PE30HAHCHOI
4acTOTEl KonebaHus TpyOok (TpyOkH) nepBHYHOTO IpeoGpasoBarens. KM3MepeHHe TeMIepaTyphl
OCYINECTBIACTCS ¢ NOMOIIBIO TePMOCOMpPOTHUBIeHU. OOBEMHBI pacxon U 00beM, ONpeNeNIIoTcs Ha
0ase u3MEepEHHBIX 3HAYEHHE MAaCcCOBOTO Pacxo/a, MacChl M INIOTHOCTH pabodeit cpessl.

Pacxonomep cocTonT U3 MEpBHYHOrO Impeobpazosarens pacxoza (maruvka) Promass A, E, F, H,
L O, P, Q, S, X, omyaroImuxcsi KOHCTPYKTHBHO KOJIMYECTBOM M3MEPHTENHHbIX TpyOOK, U3ruboM TpyOoK,
JAUaMETPaMH YCJIOBHBIX IIPOXOIOB M OIHOIO M3 3NIEKTPOHHBIX IpeoOpaszosareneit (DIT) Promass 300
win Promass 500, CMOHTHpOBAaHHBIX B TepMeTHYHBIX Kopmycax. OII Promass 300 cMoHTHpoOBaH
KOMIIaKTHO ¢ JaT9uKoM, SI1 Promass 500 moxeT GBITh yaaneH OT Hero Ha paccrostare 10 300 MeTpoB.
llepenada curnana oT nepBuyUHOrO mpeobpasosarens K D11 Promass 500 ocyImecTBIsIETCS B aHAIOTOBOM
Wi IMQPOBOM BHJAE B 3aBHCHMOCTH OT HcmoiHenws. OGCIy>KMBaHHe, HACTPOMKA, JUATHOCTHKA
pacxoZioMEPOB BO3MOXHA C MUCIUICS, HOJIEBOrO0 KOMMYHHKATOpPa, HEPCOHAIBHOTO KOMIBIOTEPA,
IUTAHIIETa, MOOUIIBHOrO TeNleoHa HITH KOHTPOJUIEPA.

ONEeKTPOHHBIN IpeodpasoBarens 06pabaThiBaeT NEPBUYHBIE CHTHANBI JaTYHKa H OCYILIECTRIAET
cienyromye QyHKITHH:

- BBIYHCJICHHE MacCOBOTO PAcXo/la i MacChl JKMAKOCTH WM ra3a (B OIHOM WITH JBYX HAlpPaBICHUIX
TIOTOKA);

- BbIYHCICHUE OOBEMHOTO pacxofia M 00BEMa JKHUIKOCTH WM Tasa (B ONHOM HIH JBYX
HaNpaBleHUAX ITOTOKA);

- epecyeT 0OBEMHOTO pacxosa, 06bEMa I IITOTHOCTH K 3aJaHHOM TeMIIEpaType;

- UHJWKAOMIO DPE3YNBTATOB H3MEPEHHH pPAacXoia, KOJNMYECTBA, IUIOTHOCTH, TEMIEPATyphl,
a Taxke MHIAMKAIMIO [IEPECYETHRIX IIapaMeTPOB B PA3IHYHBIX €IUHHILAX;

- THJMKAIIO MACCOBOM MM 0OBEMHOM KOHIICHTPAIIMH IBYX(Pa3HBIX CPE;

- KOMIICHCAIMIO [OIOJHATENBHON NOrPEMIHOCTY, BBI3BAHHOM OTIHYHEM TeMIEpaTyphl
U JTaBNEHUS MpoIlecca OT TEMIIEPATYPHI U JaBICHHUS IIPH KaTHOPOBKE;

- CaMOIMarHOCTHKY HEUCIIPABHOCTEH M MX HHIAMKALINIO,

- IO3MPOBAHHUE C IIOMOINBIO PeNeffHEIX BEIXOIOB;

- Tepefady U3MEpUTENbHONM HHpOpMaluM B AHAIOTOBOM W/WIH B HU(GPOBOM BHIE Ha
NIEPCOHATIBHBIA KOMIIBIOTED, KOHTPOJLIED, YAANEHHOE YCTPOMCTBO HHANKALIH.

Pacxomomep Promass I 300, Promass I 500 mo3sonsieT uaMepaTs KEHEMATHYECKYIO ¥ AHHAMH-
YECKYIO BI3KOCTb XHUIKOCTH.

Pacxonomeps! MOIyT IMETh B3PBIBOZAIMIMIIECHHOE W/HIIM HCKPOOE30IACHOE UCIIONIHEHNE THTHCH -~
YECKOE MCIIOJIHEHNE M CIENMANbHBIe NPUCOEHUHEHN. Pacxo1oMepsl MOTYT UMETh UCIIOIHEHHE, CEPTH-
¢umposantoe cormacHo TpeGoparmam crangapra IEC 61508 ('OCT P MK 61508) Ha npuMeHeHue
ANEKTPUIECKUX, SCKTPOHHBIX, IIPOTPAMMHUPYEMBIX CHCTEMAaX CBSI3AHHBIX C O€30MaCHOCTBIO ¥ UMEIOIIHX
ypoBeHb 110s1HOTHE Ge3omacHocTr SIL2 (1ool) u SIL3 mpu 0MHOPOIHOM pe3epBHPOBAHUHM.




JInct Ne 2
Beero quctos 11

B pacxomomepax peanmmuzoBaHa TexHonorus Heartbeat™, mo3Bosnsomas OCYINECTBILATH
UMHTALHEOHHYIO TOBEPKY IIyTEM KOHTPOJII Apekida 3IeKTPOMEXaHNYSCKUX XapaKTePHCTUK NEPBUIHO-
ro mpeoGpasosaTens (B TOM YHCIIE, BCIEACTBAE KPUTHYECKOTO H3HOCA H3MEPUTENBHBIX TPYOOK H/MiII
CJI0sI OTJIOXKEHHH Ha MX BHYTPEHHEH MOBEPXHOCTH) M XapaKTEPHUCTHK 3JEKTPOHHOrO IpeodpasoBaTens,
BIMSIOIIKX Ha METPONOIHYECKUE, XaPAKTEPUCTHKU Iprbopa. VIMUTAIMOHHEAA IOBEPKA MOXET OBITH
BEINOJIHEHA 0e3 IEMOHTaKa pacxogoMepa ¢ TpyoopoBoa X OCTAHOBKH TEXHOJIOTHYECKOI'o Mporecca.

Jins oGCmyKuBaHUA, HACTPOMKY U IUATHOCTHKM PACXOJOMEPOB C MEPCOHATBHOIO KOMIIBIOTEPA
MOTYT HCIOIB30BaThcA ceppucHble mporpammsl FieldCare, SIMATIC PDM, AMS Device Manager,
PACTware. HacTpoiika i AMarHOCTHKA PAcXOIOMEPOB MOXET OCYINECTBIATHCA MO OGECHPOBOIHOK
nokanpHOM cetd WLAN, ecnu qucmeit Ol mofmepKuBaeT JaHHBIA THII CBS3H.

BHemHui BU pacxoa0MepoB IIpHUBEIcH Ha pUCYHKax 1 1 2.

Cxema nioMOHpOBaHHUs PUBEIeHA HA PUCYHKE 3.

D R *”ﬂ‘

Promass O 300

Promass Q 300

Promass S 300

Promass X 300

Pucyrok 1 - O6wmuit Bua pacxomomepoB Promass 300 ¢ nepBuuHbBIME IpeoOpa3oBaTesIMU
A/E/F/H/T/O/P/Q/SIX




JIuct Ne 3
Bceero auctos 11

Promass E 500

Promass Q 500 Promass S 500

Promass X 500

Pucysox 2 - O6umit Buz pacxonomepoB Promass 500 ¢ nepBHYHBIME TpeoOpa3oBaTeI MK
A/E/FH/T/O/PIQ/S/X




JInct Ne 4
Bceero nucros 11

a)

Pucynox 3 - [InoMGupoBaH#ue KOpITyca 3JIEKTPOHHOTO peobpasoBarels B KOMIAKTHOM (@)
1 pa3aenpHOM (0) UCIIOTHEHUN

IIporpaMmHoe obecnedeHne

ITporpammuoe o6ecrederue (I10) pacxomoMepoB COCTOUT U3 IBYX vacreit Firmware u Software.
OGpaGoTka pe3yNbTATOB H3MEPEHHM M BBIYMCICHHE (METPONOTHYECKH 3HATMMAA HAaCTh I10)
TIPOBOUTCS 110 CHIENUATEHBIM PACUETHEIM COOTHOMEHAAM, COXPaHACMBIX BO BCTPOSHHO} IIporpaMme
(firmware) B Buge Hex-File. Jloctyn k nuppoBomy wnenTaduKaTopy firmware (KOHTPOJILHOH CyMMe)
HEBO3MOJKEH.

Haumenosanue I10 umeer ctpykrypy X.Y.Z, rae:

X - uneHTHQUKAIMOHHEIN HoMep firmware;

Y - uneHTH(UKAIIOHHLIA HOMeD TeKyInel Bepcun Software (o1 00 o0 99) - XapaKTepHU3YIOIIHH
YHKIMOHAIBHOCTE IpeoOpasoBaTersl (PasINHBIC ITPOTOKOJIBI mupoBOi KOMMYHHKAIIMHA, & TaKKe
COBMECTHMOCTH C CEPBACHBIMY IIPOTPAMMaMH).

Z - cnyxeOHBIN WASHTHQUKAUHOHHBI HOMep (HApHMEp, UL YCOBCPIICHCTBOBAHMNS YIIH
ycrpaenus metoudocteldl (bugs tracing)) - HE BIMAET HA GyHKIMOHATEHOCTE ¥ METPOJOTHIECKUE
XapaKTEepPHCTUKH PacxoaoMepa.

Hapmesnosauue 10 oroGpaxkaeTcs Ha gucIiee mpeoOpasoparels IpH €ro BKIIOHCHHH
(kaK HeaKTHBHOE, HE TOIeNKAINEe N3IMEHEHHUIO).

VIneHTHUKAIMOHHbIE JAHHBIE IPOTPaMMHOTO 00eCTIeUeHIA IPUBEICHbI B tabmuare 1.

Tabnuna 1
WnentudukamOHHbIe JAHHBIE (IPU3HAKH) 3HaueHue
UnenTrdukanmontoe HauMernosarue [10 Promass 300
Promass 500
Homep Bepcnu (uaeRTrHdHKAIHOHELI HOMep) 110 ne amxke 01.yy.zz
[Tudposoit uaertudukarop 110 He otobpaxaeTcd

B cooteerctum ¢ P 50.2.077-2014 muporpamMmHOE 0OeCIEYeHHE PacXOJOMEPOB 3alIHUIICHO
OT HelpeIHaMEPEHHbIX U IPEIHAMEPEHHBIX H3MCHEHUH COTTIACHO YPOBHIO 3allUThHI "Beicoxuit”.

MeTpoJjiorudeckue U TEXHHIECKHE XapaKTePUCTHKH
HpHUBeeHb! B Tabmunax 2 u 3.
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3uak yTBepKIeHus THIA
HAHOCHTCS HA KOPIIyC pacxofoMepa METOZIOM HAKJIEHKy U Ha TATYJIHHBIC JIMCTHI DKCIITYaTalOHHOM

JNOKYMEHTAHH THnorpadCKuM crocoboM.

KoMILIeKTHOCTH CpecTBa w3MepeHmi

Ta6nuua 4

HammeHOBaAHHE Q003HaYEHUE Ko [IprMeuaHyie

PacxooMep MacCOBbIA B COCTABE: Promass B COOTBETCTBUY C
TIepBHUHbIA TPe00pazoBaTelb A/E/F/HN/OP/Q/S/X 3aKa30M
NeKTPOBHbIH npeodpasosatellb 300/500

B cooTBETCTBHHU C
3aKa30M

TTpuHaIIeXHOCTH:
- moneMm HART,

- mpeobpa3oBaTenb CUrHala HART
HMXS50,

- MOJYJIb JUCILICH A309, A310,

- 610K BBIHOCHOI'O JTUCILIEA

¢ yaajeHueM oT oI,

FXA195-*
71063562

XPD0031-*
DKX0001-*

71343504, 71343505

PyKOBOJCTBO MO SKCILIyaTalli
WCIIONHEHUS pacxoaoMepa
MeToauKa NOBEPKH MIT 208-020-2017 1 ax3. | Ha mapTHio

TloBepka

ocyIecTBiseTCa 10 noxymenty MII 708-020-2017 "T'CH. PacxonoMephl MaccoBbie Promass
(Momduxanyy Promass 300, Promass 500). Metoauxa HoBepKU'", yTBEPKICHHOMY Oy "BHUMMC"
07.07.2017 .

TleprosmHecKas nopepka Ha MECIe JKCIITyaTaly JOIyCKaeTes 1o JOKYMEHTaM:!

. MW 3151-2008 "T'CH. [Ipeobpasosarea MaccoBOro pacxofa. MeToiuKa IIOBEPKHU
Ha MecTe OSKCIUTyaTarii Tpy6OnOpIIHEBOK [IOBEPOYHON YCTAHOBKOM B KOMIUICKTE C HOTOYHBIM
npeoOpa3oBaTeNieM IJIOTHOCTH";

. MU 3272-2010 "TCH. CyeTUMKH-PACKOIOMEPBI MaCCOBBIC. MeTouKa OBEPKY Ha MECTE
SKCILLyaTalyH KOMIAKT-TPYBEPOM B KOMILIEKTE ¢ TypOUHHBIM nipeobpasoBaTeneM pacxona n [IOTOYHBIM
npeobpasoBaTeNeM MIOTHOCTH . '

OCHOBHEIE CPEICTBA ITOBEPKH:

- pabouue OSTAIOHBI CHAHHHLIEI pacxona 1-oro MiH 2-oro paspsia mo TOCT 8.142-2013
# TOCT 8.510-2002.

JlomyckaeTcst IPAMCHEHNAC AHATOTMYHBIX CPEICTB ITOBEPKH, oGeceurBaloIHX ONpeIeICHIC
METPOJIOTAYECKHAX XapaKTePUCTHK nosepsemsix CH ¢ TpeGyeMoli TOUHOCTEIO.

3HaK [OBEpKU HAHOCHTCS B NACTIOpT WA Ha CBUIETENHCTBO O TMOBEPKE.

Caeaenust 0 METOAMKAX (Meronax) uzMepenuit
IPUBENCHEL B SKCIDTYaTAllHOHHOM HOKYMEHTE.

HopmaTuBHbIE ¥ TEXHHTECKHE [IOKYMEHTBI, YCTaHABJUBAIOIIE TpeGoBaHusa K pacxoaoMepam
vaccoBbiM Promass (MoupuKanun Promass 300, Promass 500)

TOCT 8.142-2013 I'CH. TocymapcTBeHHas NOBEpOTHAd cxeMa Ui CpeAcTB W3MEpPCHUM
MAacCOBOr0 M 0OBEMHOr0 pacxona (Macchl ¥ 00bEMa) HKUAKOCTH

TOCT 8.510-2002 T'CH. [ocynapcTBeHHas IOBEPOTHAL cxema nJsl CPEeACTB u3MepeHui
06beMa ¥ MacChl XKUAKOCTH
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TOCT P 52931-2008 IIpubopsl KOHTPOILL U peryIMpoBaHus TEXHONOTHYECKUX IMPOLICCCOB.
O61Ire TeXHUIeCKUe yCIoBUA
Texuugeckas JOKyMEHTAIAA GUpPMBI-H3TOTOBUTEIIA.

HsroroBuTEIb
®upma Endress+ Hauser Flowtec AG, IlIseiinapus
Anpec: Kaegenstrasse 7, CH-4153 Reinach/BL, Switzerland
Ten./daxc: +41 61 715-61-11/+41 61 71 1-09-89

E-mail: info@flowtec.endress.com

JasBHTEND
OBImeCTRBO ¢ OrpaHHHEHHOH OTBETCTBEHHOCTBIO "YuppecctXaysep”
(000 "IugpecctXaysep”)
VHH7718245754
Anpec: 117105, P®, r. Mocksa, BapmascKoe mocee, I. 35, cTp. 1, 5 312K
Ten.: +7 (495) 783-2850
daxc: +7 (495) 783-2855

HensiTaTebHbIi HEHTD

deziepanbHOe  FOCYIAPCTBEHHOC YHHTApHOE NPEINPHATHE "BeepoccHiCKud  HayHHO-
pCCIIeI0BaTeIbCKHI HHCTHTY T METpPOIOIMTHECKOM ey k651" (PTYII "BHUMMC")

Anpec: 119361, 1. Mockea, yJI. Osepua, 8.46

Temn./daxc: +7 (495)437-55-77 1 437-56-66

E-mail: office@vniims.ru

Web-caifT; www.vniims.ru

ATTecTaT aKKpeauTaii ®I'VII "BHUUMC" mo mpoBeICHHUIO JICIIBITAHu CPEICTB M3MEPEHHH
B LIEeJBIX YTBEPIKICHUA THIIA Ne 30004-13 ot 26.07.2013 1.

3aMecTUTENb
PykosoauTens PenepanbHoro
areHTCTBA 110 TEXHUUCCKOMY

peryIMpOBAHIIO ¥ METPOJIOTHA C.C.TonyGes

2017 1.




BCEPOCCHUUCKHNIN HAYYHO-UCCJEIOBATEJLCKUI HHCTUTYT
METPOJIOTHYECKOM CJIYKBBI
(®I'YII "BHUHAMC")

YTBEPKIAIO

[T "BHUHUMC"
z78.B. Vpannukopa

2017 r.

FOCYI[apCTBCHHaH cucteMa obecrnicucHus CIHUHCTBa I/I3MepeHI/II71

PACXOAOMEPBI MACCOBBIE PROMASS
(MOJUPUKAIINH PROMASS 300, PROMASS 500)

Meroanka noBepku
MIT 208-020-2017

MOCKBA



1. BBEJIEHUE

1.1 Hacrosmuii TOKYyMEHT paclpOCTpaHSeTCs Ha pPacxoJ0Mephl MaccoBble Promass
(Momudukanmu Promass 300, Promass 500) (manee pacxomomepsl) ¢upmbr Endress+Hauser
Flowtec AG (Illseiinapus), Ipu UCIIONb30BAHMM UX B chepax pacmpoCTpaHeHHs roCyIapCTBEH-
HOT'O METPOIOTHYECKOTO KOHTPOJIA M HAA30pa, M yCTaHABIUBAET METOABI M CPEACTBA HX Iep-
BHYHOH M IIEPHOJMYECKON TOBEPOK NPH BEHIITYyCKE U3 MPOU3BOACTBA M ITOCIIE PEMOHTA.

1.2 VHTepBan MexIy OBEpKaMH — He 6ojee 5 JeT.
1.3 Meroauka OIUCHIBAET 1Ba METOa IIOBEPKH: TIPOJIUBHOM M MIMMTAIMOHHBIIA.

1.4 Jlna mepBudHON MOBEPKHM MOXKET HCIIONB30BATHCS TOJNBKO IPOIMBHOM METOH HO-
BEpKH.

1.5 MMuTauMOHHEIA METOM MOKET HCHOJIB30BATECS TONBKO VIS IIOBEPKH PAcXoJoMepa
10 MacCOBOMY pacxony (Macce), 00beMHOMY pacxoay (00BeMY) U IIJIOTHOCTH.

1.6 HJIFI nepnonnqecxofz’l TIOBCPKH OOITYCKAETCS UCIIONB30BAHHE NIPOJIMBHOI'O MU UMH-
TAITAOHHOI'0 MCTO/Ja ITOBCPKH. MeTO,I[ IIOBEPKH BI)I6I/IpaeTC}I IIOJIB30BATCIEM pacxoaoMepa, uc-
X044 K3 3KOHOMHYCCKHX (l)aKTOpOB H OCOOEHHOCTEH TEXHOJIOTHYECKOIO Impomnecca B MECTE
YCTAaHOBKH pacxoaomMeEpa.

2. MPOJIMBHOM METO/I IIOBEPKH
2.1 OIIEPAIIUN ITIOBEPKHA

2.1.1 Ilpu npoBeeHNH IOBEPKH BBIIOIHSIIOT CIEAYIOUINE OTIEPALIUH:
— BHemHui ocMoTp, n.2.6.1.
— HpOBEpKa UACHTH(UKANUOHHBIX AauHbix 110, 11.2.6.2.
— IIpOBEpKA repMETUYHOCTH, 11.2.6.3.
— ompoboBanwue, 11.2.6.4.
— ONpEneneHne METPOIOTHIECKUX XapaKTEPUCTHK pacxomaomepa, 11.2.6.5.

2.1.2 Tlpm nprMEHEHHH PacXxoJ0Mepa B COCTaBE CHCTEM M3MEPEHHM KOIMYECTBA 1 ITOKa-
3aTenelt kadecTBa HeTH, HEQTENPOIYKTOB H XUAKUX YIIIEBOJOPOIOB HA MECTE IKCILTyaTallHK
IIOBEpKa MOXET OBITH IIPOBENEHA cornacHo MeToaukaM "IIpeoGpasoBaresim MaccoBOro pacxoa.
Meroauka noBepKH Ha MECTE IKCILTyaTalluK TPYOOIIOPITHEBO# IIOBEPOYHOM YCTAHOBKON B KOM-
IJIEKTE ¢ IOTOYHBIM IpeoOpasoBareneM IuotHocTd. MU 3151-2008", yreepxnennoii ®I'VII
"BHHUMP" 03.10.2008 wim "CueTynku-pacxogoMepsl MaccoBble. MeTO/MKa [OBEPKH HA MECTE
9KCIUTyaTald KOMIAKT-IIPYBEPOM B KOMIUIEKTE ¢ TypOMHHBIM IpeoOpa3zoBarelieM pacxoia H
IOTOYHBEIM HpeobpasoBaresieM IUIoTHoctH. MU 3272-2010", yreepxkaennoit ®OI'YII
"BHUMUMC" 15.03.2010. B sTOM ciIydae BBIIONHSIOTCS TONBKO T€ NEHCTBUS, KOTOPHIE IIPE.y-
CMOTpEHBI B IaHHBIX METOIUKAX.



2.2 CPEACTBA ITIOBEPKH

2.2.1 Ilpum npoBeAeHUU MOBEPKH MPUMEHSIOT CIEAYIOMHNE 3TAJOHBl H UCIIBITATEIBHOE
obopynoBaHue:

2.2.2 Tlpu omepauusx 1m.2.6.3 rmApaBIMYECKHH IPECC ¢ KOHTPOIBHBIM MAHOMETPOM
KJlaccoM TOYHOCTH He Ooitee 0,4.

2.2.3 llpu ompeneneHUH METPOJOTHYECKHUX XapaKTEPHCTHK HPUMEHSIOT ClIeXYIONIHe
STAJIOHBI ¥ BCIIOMOTATENIbHOE 000pyI0BAHHE:

- pabouuil 3TaNoH eIUHUILEI pacxona 1-oro mwiu 2-oro paspsna mo 'OCT 8.142-2013 u
I'OCT 8.510-2002;

- HCTOYHHK ITOCTOAHHOTO TOKa HampspDkeHueM 24 B, nepemenHoro Toka 220 B ugacto-
Toit 50 I'1y;

- JJIEKTPOHHBIM CUETYMK UMILYIbCOB aMITUTYyAoH 1o 50 B u wacrotoit ot 0 mo 10 xI'1;

-  MHJUIHAMIIEPMETP IOCTOSHHOIO TOKa JJIsS U3MEpeHul B auana3onax ot 0/4 no 20 MA
¢ norpemHocThio 10,05 %,

- TepMOMETp KUAKOCTHOH cTeKIAHHBIN o ['OCT 28498-90 ¢ nenoit nenenus 0,1 °C,
norpemHocTei0 £0,2 °C ¥ [uamaszoHOM H3MEpEeHHH TeMIepaTypbl COOTBETCTBYIOIIUM KOH-
TPOJIBHBIM TOUYKaM IIpU BBIITOJIHEHUH onepauuu 1m1.2.6.5.5;

- TepmomeTp mudposoi npeunsnonusrit DTI-1000, npexensr gomyckaeMoit aGCcomoT-
Ho# norpemnocty: +0,031 °C B quanazone remneparyp ot munyc 50 °C no mmoc 400 °C;

- apeoMeTp C /[AMana3oHOM H3MepeHHit mmoTHocTH oT 500 go 2000 xr/m® 1o
I'OCT 18481-81 u morpemHocTsaMu usmMepenuit +£0,5; 1 Kr/M° ;

- aBTOMATHYECKWH NIOTHOMEP-pabouril 3TAaJOH €IUHUIBI INIOTHOCTH 1-ro paspsiaa 1o
T'OCT 8.024-2002 ¢ muanazonoMm mameperwuit oT 300 10 1300 kr/M> ¥ MOrPeIHOCTAME u3Mepe-
Huit He 6ostee 0,1 Kr/M° B Auana3oHe temneparyp ot +20 °C go +50 °C;

- TOCYJapCTBEHHBIE CTaHAAPTHBIE 0Opa3lbl IUIOTHOCTH JKUAKOCTEH C MOTPENTHOCTBIO
+0,00005 r/em’: PEII-1 ([CO8579-2004), PAII-5 (ICO 8583-2004) u PI1-8 (I'"CO 8102-2002),

- CTapJapTHBIE 00pa3Ilbl BSI3KOCTH JKUIKOCTEH ¢ JUANa30HOM H3MEPEHHM BA3KOCTH OT
0,4 no 1100 mITa-c mo I'OCT 8.025 u oTHOCUTENBHOM MOTPEMIHOCTRIO £1,5 %0,

- IICHUXPOMETP aclMpallMOHHbIN U1 U3MEPEHHS BI@XHOCTHU B auanazoHe oT 30 10 90 %.

2.2.4 B cmygae nposenerus nosepku no MM 3151-2008 w MU 3272-2010 npumMensroT
CpesCTBa MOBEPKH, YKa3aHHBIE B JAHHBIX METOMKAX IIOBEPKH.

2.2.5 Ilpu ompeneneHuu METPOJIOTHUYECKUX XapPaKTEPHUCTHK JOIYCKAETCA COOTHOIIEHHE
[IOTrPEUIHOCTEN MPOBEPAEMOro lTapaMeTpa IOBEPSAEMOTO pacXxoIoMepa U ITOBEPOYHOH YCTaHOBKH
MeHee 3:1 IIpHu ycloBUsAX IOBEPKH, YKa3aHHBIX B II. 2.6.5.1.

2.2.6 Hcnoms3yeMsle 3TajIOHbI AOIKHBI ObITH ATTECTOBAHBI M UMETH HCHCTBYIOIINAE CBH-
JIETENBCTBA O MTOBEPKE MITH CEpTU(HUKAT KATHOPOBKH.

2.2.7 JlonmyckaeTcs NPUMEHEHNE aHAIOTUYHBIX YKAa3aHHBIM B I1.2.2.3. CpeJICTB MOBEPKH,
obecnednBaroMX ONpeaeIeHHe METPOIIOTHIECKAX XapaKTepUCTHK moBepseMsix CU ¢ Tpebye-
MO# TOYHOCTBIO.



2.3 TPEBOBAHUA BE3OITACHOCTH

2.3.1 Ilpu npoBe/IeHNH OBEPKH COONIONAIOT TPeGOBaHHs GE€30IaCHOCTH ONpeIelIAeMEbIe:

- IpaBuiamu G€30MacHOCTH TPY/a M IOXKapHOH Ge30MacHOCTH NeHCTBYIOMEMH Ha 110~
BEPOYHOU YCTaHOBKE;

- mpaBuiaMd 0€30IaCHOCTH INPH SKCIUIyATAlMM HCIHOJB3YEMBIX JTATOHOB, HCIIbITA-
TEJIBHOTO 00OPYNOBaHMA M NOBEPSIEMOTO PAaCXOAOMEpPa NPUBENCHHBIMA B 3KCILTYaTallHOHHON
JIOKYMEHTALIUH.

2.3.2 MoHTax 3JIEKTPUYECKHX COCHMHEHHN N0/DKEH IPOH3BOIUTHCA B COOTBETCTBUH C
['OCT 12.3.032 u "TpaBunamu ycTpoiicTBa snekTpoycTanoBok" (pasmen VII).

2.3.3 K noBepke NOMyCKAIOT JIHI, UMEIOLIAX KBATMOHKAIIMOHHYIO TPYIITY HO TEXHUKE
GesomacHocTH He Hyke Il B cooTBercTBUH ¢ "[IpaBUiTaMu TeXHHKH GE30MACHOCTH MPH 3KCILTya-
TallM{ 3IEKTPOYCTAHOBOK NOTpeOUTENER", U3yIUBIIMX PYKOBOACTBO IO IKCILIYATAIlMH Ha pac-
XOJIOMEp U HaCTOSIMINN JOKYMEHT.

2.4 YCJIOBUA ITOBEPKHA

2.4.1 Ilpu npoBeIEHNH TIOBEPKH COOIONAIOT CIIEAYIONMINE YCIOBHUS:

- IOBEPOYHBIE CPeNbl - BOJA BOJOIIPOBOJHAS, KEPOCHH, HEDTh, OEH3UH, NU3TOILIHMBO,
MUHEpaJIbHOE MACIo | T.IL.;

- TemIiepaTypa oKpyxaromero Bozayxa 20 £5 °C;

- TeMIleparypa H3MepsieMo# cpenbl oT +15 1o +50 °C, npu 3ToM U3MEHEHHE TeMIepa-
TypBI BO BpEMs U3MEPEHUS HE OJDKHO npeBsimats 0,5 °C;

- OTHOCHTEJIbHAs BIAXHOCTH Bo3ayxa oT 30 no 80 %;

- arMoctepHoe gapnenue ot 86 no 107 kIla.

ITpn nosepke pacxonomepa Promass Q 300/500 o mioTHOCTH ¢ UCIOJNIB30BAHUEM aBTO-
MaTHYECKHX IIJIOTHOMEPOB JOIOIHHUTENBHO COOMIOAAIOT YCIOBYS:

- H3MCHEHHE IUIOTHOCTH Cpeldbl B IIpoLEcce H3MEPEHW IIpH IOBEpPKE He Ooiee
0,1 xr/™° B Teuenue 5 MUH;

- H3MCHCHUE TEMIEpaTyphl Cpedbl B Ipoliecce H3MEpeHHil npm nosepke He Goilee
0,1 °C B TeyeHue 5 MUH;

- M3MEHEHHUEC JaBJICHHs CpeJibl B Ipoliecce U3MEpeHuit npu moBepke He Gonee 0,05 MIla
B TEYEHHE 5 MUH.

2.4.2 B ciaydae npoBeneHus nosepku nmo MU 3151-2008 u MU 3272-2010 cobmogaior
YCJIOBHUS NMOBEPKH, YKA3aHHBIE B JAHHBIX METOIUKAX IIOBEPKH.

2.5 IIOAI'OTOBKA K IIOBEPKE

2.5.1 JlosepseMslif pacxoJoMep MOHTHPYIOT Ha MOBEPOYHON YCTAHOBKE M IOITOTaB-
JIUBAIOT K paboTe COIIACHO PYKOBOJCTBY I10 3KCILTyaTallli [IOBEPSIEMOTO PacXo0Mepa MM I0-
BEPSIOT Ha MECTE OKCILTyaTalny 6e3 AEMOHTaXa C TIOMOIIBIO STAJIOHHOrO IIOBEPOYHOTO 060py-
JIOBaHMA, OTBEYAIOILETO 110 TOYHOCTH TpeboBaHuAM 1. 2.2.3.

2.5.2 IIpoBOIAT POBEPKY TOKOBOTO BEIXOZA. [/ 3TOro 3a1dioT B sdelike "HpoBEpKa
TOKOBOro Beixofa" ("simulation current") He MeHee TPEX U3 MMEIOIUXCS TOKOBBIX 3HAYEHUH B
IIPOU3BOJIEHOM HOPSJIKE.



ABCOJIOTHYIO IIOTPEHTHOCTD A; II0 TOKOBOMY CHTHAITY PACCUHMTHIBAIOT 110 (hopMyITe
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Ip - 3HaYeHHEe TOKa Ha BBIXOJE€ pacxoaoMepa B MA;

IS — IIPOBEPOYHOC 3HAYCHUC TOKA B MA,

PaCXO,[[OMep CHATAIOT BBIACPIKABIIHM HPOBEPKY MO TOKOBOMY BBIXOZY, €CIU 3HAUYCHHE
MOTPEIMHOCTH HE NPCBBIIIACT 3HAYUCHUSI I[OH}’CTHMOﬁ abCOIFOTHOM IIOTrp€ITHOCTH TOKOBOT'O CHUT-
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A'; - 3HaYEHNE AONYCTUMO# abCOMIOTHOMN MOrPEIMHOCTH TOKOBOTO CHIHAIA pacxozomMmepa,
YKa3aHHO B PyYKOBOICTBE 110 3KCIJIyaTalul COOTBETCTBCHHO €I'0 UCIIOJIHECHHUIO.

2.5.3 IIpoBOAAT MPOBEPKY YACTOTHOFO BBIXOAA. JIIs 3TOro 3a4aroT B Adeiike "HpoBEpKa
gactoTHOro currana” ("simulation frequency") He MeHee TPEX M3 MMErOIIUXCS 3HAYEHUN YaCTO-
TBI B IPOU3BOJILHOM ITOPSITIKE.

PacxoniomMep cuUMTarOT BEIEPXKABIIAM IPOBEPKY II0 YACTOTHOMY BBIXOY, €CIIH 3HAYCHHUE
9acTOTHI HA BBIXO/IE PACXOIOMEpa COBIANACT C 3aaHHbIM.

[IpumMmeyanus:

1) Ilpu BBINONHEHUH ONEpanyil HOBEPKH, CAUHUIbBI U3MEPEHUH QU3AIECKUX BETUUHH Y
HOBEPOYHOU YCTAHOBKM, STAJIOHOB U y IIOBEPAEMOTO PACXOJAOMEPA JOJIKHEI ObITh OIMHAKOBEIL,

2) Ilpu BBINOJIHEHUH ONEpanuii TIOBEPKH JOIYCKACTCS IPOBOIUTH ONpPEACIEHHE METPO-
JIOTMYECKUX XapaKTEPHCTHK COIJIACHO MYHKTY 2.6.5 HaHHONW METOIMKH TOJNBKO TeX KaHAJIOB
(Macca ¥ MaccoBBIi pacxol, 06beM B OOBEMHBI PacXof, IIOTHOCTD, BA3KOCTh, TEMIIEPATypa),
KOTOPBIE HCIIOJIB3YOTCS IIPH IKCILIyaTallly PacxoIoMepa.

2.6 IPOBEJJEHUE ITIOBEPKH

2.6.1 BuemHwmit ocMOTP.

2.6.1.1 Ilpn BHEIIHEM OCMOTPE YCTAHABIMBAIOT:

- Ha pacxofoMepe OTCYTCTBYIOT MEXaHM4ECKHE ITOBPEXICHUS, NMPENITCTBYIOIIUE €ro
MIPIMEHEHHIO;

- HAANKUCH ¥ 0OO3HAYEHMS HA PACXOJOMEPE YETKUE U COOTBETCTBYIOT TPEOOBAHUAM IKC-
ITyaTallOHHON JOKYMEHTAITHH.

- KOMIUTIEKTHOCTb PacX0J0Mepa, COOTBETCTBYET YKa3aHHOM B JOKYMEHTAIHN;

- COOTBETCTBHE MCIIOJHEHHS PACXOAOMEpPa €T0 MAPKUPOBKE.

2.6.1.2 Pacxonomep He NpomEIINil BHEIIHIA OCMOTD, K MOBEPKE HE JOIYCKAIOT.

2.6.2 IIpoBepka naeHTH(PUKANMOHHBIX JaHHEIX [10.

2.6.2.1 Ilpwm 3amycke pacxomoMepa HOMepa BEPCHH IPOTPAMMHOTO OGECIEUEHHS NOIK-
HBI:

- BRIBOMHUTECS HA 3KpaH MpeoOpa3oBarens MyTeM CIEIyIOLINX KOMaH B MEHIO IIpHOopa
Diagnostics 2 Device info - Firmware version (Juarsoctuxa - WUnadopmanms o mpuGope —>
Bepcus nporpaMmmMHOro obecreueHs);

- oToOpaxarses B nporpammuom obecnedenun FieldCare B cremyromem pasgene Diag-



nostics = Device information = Firmware version (JIuarnoctuka = MHpopmanus o npubope
-> Bepcus nporpaMMHOro o0ecredeHus).

Howmepa Bepcuit [10 Taroke JOIDKHBI 0TOOpaxkaThcd Ha JUCIUIee IIpeoOpa3oBarells Ipu
€ro BKJIIOUYEHWH KaK HEaKTHBHBIE, HE ITOJUIeXKalllie M3MEHEHMIO, B CIy4ac HalIM4dds JUCILIES Y
JAHHOTO WcIoMHeHus Promass.

2.6.2.2 Pe3ynbTaThl MPOBEPKH CYUTAIOTCS TIOJIOKUTENBHBIME, €CIIH OTOOpaXKaroTCs Clle-
JyIOlIMe UACHTHGUKAIIMOHHbIE JaHHbIE IIPOrPaMMHOr0 00€CcIIeueH s, yKa3aHHbIe B Tabnuue 1.

Tabsuna 1
WnentubukamoHHbIe JaHHBIE (IPU3HAKH) 3HaueHHne
WnentudukannonHoe HaumeHoBanue 110 Promass 300
Promass 500
Howmep Bepcun (MaeHTuduKatnonHeIi Homep) 110 He Hmke 01.yy.zz
Hudposoit unertuduxarop IO He oToOpakaercs

2.6.3 TIpoBepka repMETUYHOCTH.

2.6.3.1 IlpoBepky TepMETHYHOCTH IPOBOAAT IIyTEM CO3J@HHs B IMOJIOCTH IMEPBHYHOIO
npeobpaszoBateis pacxofomepa nasinenus He Mmenee 0,5 MIla. Bpems BbIICpKKH IO JaBICHAEM
He MeHee 15 MuH.

2.6.3.2 PacxoqoMep CYMTAIOT BBIACPXKABIIMM IIPOBEPKY, €CIIM B TEYEHHE 15 MUHYT He
HaOIIOAJIOCh IIPOCAYUBAHUA JKHIKOCTH/BO3QyXa, 3allOTEBAHMSA CBApHBIX INBOB W CHIKCHHS
JIABJICHUS.

2.6.4 OnpobGoBanue.

2.6.4.1 OnpoOyroTr pacxomoMep Ha IIOBEPOYHOH YCTaHOBKE IIyTeM  yBeJIHYeE-
HHUs1/yMEHBIIEHHS Pacxo/a KUIKOCTH B TIpefieNiaX pabovero AuanasoHa M3MepeHuH.

2.6.4.2 PesynpraThl oIpoOOBaHUs CUHUTAIOT YIOBJICTBOPUTEIBHBIMY, €CJIN IIPU YBEIAUEC-
HHW/YMEHBIIEHUH PAcXo/a JKUAKOCTH COOTBETCTBYIOMIMM 00pa3’oM M3MEHSIINCH MOKAa3aHHWA Ha
JHCILIeE pacxof0Mepa, Ha MOHHTOPE KOMIIBIOTEPA, KOHTPOJUIEPA, BHIXOJHON M3MEPHUTEIbHBIN
CUTHaJI/CUTHAJIBI.

2.6.5 OmpeneneHyue METPOJIOrHIECKUX XapaKTEPUCTHK

2.6.5.1 TlorpemHoCTh pacxofoMepa NpHU H3MEPEHHHM MacChl ONPEENsiOT CPaBHEHUEM
3HAYEeHUH Macchl, H3MEPEHHBIX PacX0JOMEPOM C ITOKA3aHHAMM IIOBEPOYHON YCTAHOBKH HE Me-
Hee, YeM B Tpex Toukax j>3, coorBeTcTBYromuX 0,05Qmax, 0,06...0,1 Qmaxs 0,15...0,5 Qmax, TIE
Qmax — MaKCHMaJbHBIA Ipezen u3MepeHmit pacxoigomepa (mng [y>100 MM normyckaercs
0,03Qmax.--0,05Qmaxs  0,06Qmax.-.0,9Qmax,  0,1Qmax...0,2Qmax; a1z Hy<®  nomyckaercs
0,05...0,3Qmax, 0,5...0,6Qmax, 0,7...0,9Qmax). JomyckaeTcs onpeneieHre METPOIOIHIECKUX Xa-
PaKTEpUCTHK B TpeX Toukax pabovero nuamasoHa: NPH MUHHMAIbHOM (Qmin?), cpennem
(0,5*(Qmin"+ Qmax")) 1 MakcuManbHOM (Qmax”) 3HaUYEHHAX pacxona. UHCIIO M3MEPEHHH B Kax-
0¥ Touke He MeHee MATH 15, Mpu JOMyCTHMOM OTKJIOHEHMM YCTAHOBJIEHHOT'O MaccoBOTO pac-
xo1a Qu OT KOHTpOJBHBIX ToYeK 13 %. Ha 3a1aHHOM MacCOBOM pacxofie IPOBOMSAT U3MEPECHUE
MacChI XKHAKOCTH;

- cpenHee KBaapatuuHOoe OoTKIOHeHME (Hanee - CKO) pesynbraroB ompeieneHUH Ko-
5hPUIMEHTOB KOPPEKIIMH Ul TOYEK pacxoja B paboueM AHanasoHe SMF 5ian, PACCUMTAHHOE TIO
dopmyre (3), e npesbimaer 0,02 %




SMF A : 1100 < 0,02%, 3)

rae
2n; — CyMMapHO€ KOJIMYECTBO U3MEPEHHNH B paboueM JHUalla3oHe;
m — KOJIMYECTBO ToUekK pa3buenus pabodero quamna3zoHa;
MF,— k03 $UIMEHT KOPPEKUMH MU3MEPEHUH MacChl NPU i-M M3MEPEHUH B j-H Touke
pacxoza, pacCUUTaHHbI 1o popmyne (4);
MF, - cpennee apudmeTnyeckoe 3HaYeHHE K0 UIUCHTa KOPPEKIIUH B j-} TOYKe pac-

X0]1a, BEIYUCIIEHHOE 110 popmyie (5)

MF, =—L_, 4

rae
M| - 3nauenne Macchl paboveH XUAKOCTH UL i-TO U3MEPCHHS B j-# TOUKE, IIOJIyYCHHOE

B pe3yJIbTaTe H3MEPEHUH pabodero aTanoHa;
M - 3nauenne Macchl paGodeH KUAKOCTA sl i-T0 U3MEPEHHS B j-H TOUKE, TOJyICH-

HOC B PE3YJILTATC HSMGPCHHfI IIOBEPACMBIM PACXO00MEPOM

1
__ LMF
MF, =42 (5)
l’Zj
OTHOCI/ITCHLH}’IO MMOTPCIIHOCTE pacxoaoMEpa B IMPOLCHTAX JII KaXXJI0TO0 ITOBCPOYHOIO
pacxo/ia OIpeaesoT o GopMyie

mac po
_ M, M;

b 1. 100%, (6)

y pa
y

PacxofoMep CUYHWTAIOT BBLICPXKABIIMM IOBEPKY, €CIIM 3HAYEHHE €r0 IOrPeHIHOCTH IIPH
H3MEPEHHMH MacChl B KQXIOH TOUKe IIPU KaXJOM U3MEPEHHUH HE MPEBHINIAET 3HAUCHUS TONYyCKa-
€MOH ITOTPEIIHOCTH O jj:

8", =+(0,05..0,15)1% D

rue
+(0,05...0,15) % - 3HAUEHHE NOTPEIIHOCTH IIPY U3MEPEHHH MAaCChl, YKa3aHHOE B PYKO-
BOJICTBE I10 9KCIUTyaTallui ¥ COOTBETCTBYIOIIEE PACXONOMEDPY
T.e. BRIIOSTHSAETCS YCIIOBHUE - |8ij <] i les

[Ipumeyanue:
— MY TOJOXUTEIHHOM PE3yJIbTaTe IMOBEPKH IO M3MEPEHHUIO MACChI, pacxoIoMep Ipu-

3HAXOT T'OAHBIM IJ11 I/I3MepCHI/II71 MAacCOBOI0 pacxoJia U MacCoOBOTO JO3UPOBaHHA,



— TIPH IIOJIOXHUTEILHOM Pe3ylbTaTe IMOBEPKH 10 U3MEPEHHIO MACCHI UL PacXoJoMepa B
HCIIOJIHEHHMHM JIJIs IManas3oHa paboueii cpest oT -196 no +150 °C, naHHOE HCHOTHEHHE pacxozo-
MEPOB NPHU3HAIOT FOAHBIM I U3MEPCHUN MAaCCHl B MacCOBOTO pacXoja KPHOTEHHBIX >KUAKO-
cTel ¢ morpemnocThio £0,35 %,

— IIPY HCTIOJIb30BAHUH UMITYJIbCHOTO BBIXO/(A MEPECYUTHIBAIOT U3MEPEHHYIO PACXOIOME-
poM Maccy o gopmyiie

MMaC Ny q , (8)

=
rae
Ny - KOMMYECTBO MMIYIBCOB HApabOTAHHBIX PACX0JOMEPOM 3a BpeMs H3MEPEHHIl Mac-
CHI,
g — LeHa UMITyJI5Ca PacXofoMepa IIPH U3MEPEHUH MACCHL.

— IIpH IIOBEPKE PACXOAOMEPA 110 0OOBEMY BBIIONHSIOT JIEHCTBYS, aHAJIOTHYHEIE II. 2.6.5.1.
IIpu 5TOM IpH pacueTe OTHOCHUTENHHOM MOTPEMHOCTH 0 GopMyse (6) BMECTO BETHUHH

p3 mac yz<l mac
M"n M™ ucnonssytor V.7 u V',
rae V- snavenne o6beMa pabodeil KUIKOCTH IUIs i-TO H3MEPEHHUS B j-if TOUKe, OJy-

YEeHHOE B pe3yNbTaTe H3MEPEHU paboyero 3TauoHa;
V,;“ - sHaueHme oObema paboyelt XHUAKOCTH UL i-r0 U3MEPEHHUS B j-i TOUKE, LOIy-

YEHHOC B pE3YJIbTATC I/ISMepeHI/Iﬁ IIOBEPSCMBIM PACXOJ0MEPOM,;
— 1OpPH IIOTOXHTCIBHOM PE3YyJIbTaTe MOBECPKU IO M3MEPEHUIO 061>eMa, pacxoaoMeEp 1pu-
3HAIOT I'OOHBbIM I I/I3MepeHI/II‘/'I 00BEMHOT0 pacxoga u 00BEMHOTO AO3HUPOBAHKA.

2.6.5.2 IlorpemHoCTh PacXoJOMEPOB TIPH H3MEPSHUH MACCH OOBEMHBIMH YCTAHOBKAMHE
OIPEAETIAIOT CPABHEHHEM 3HAYCHUA MACChl, H3MEPEHHOM PAacXOJOMEPOM M MEPECUUTAHHOMN HC-
X0/l M3 M3MEPEHHBIX 00BeMa M IUIOTHOCTH Ha MOBEPOYHOH ycTaHOBKe. Maccy, H3MEpeHHYIO
MTOBEPOYHOM YCTaHOBKOH BBIYUCILAIOT IO hopMyiie

My=Vi"py )
rae
Vi — 06beM KUIKOCTH, M3MEPEHHBIH YCTaHOBKOIH, M3;
Py — MIOTHOCTH XKHIKOCTH IIPH i-M M3MEPEHHH B j-I TOUKE pacxoja, K/, HU3MEpEHHas
aBTOMAaTUYECKUM IIOTHOMEPOM-pabOdYMM 3TaJIOHOM ILIOTHOCTH 1-To paspsga mo I'OCT 8.024-
2002 u morpemwHOCTSIME H3MepeHuit He Gomee 0,1 kr/M° B AmamasomHe TeMueparyp ot +20 no
+50 °C. 3Havenus U3MEPEHHOH IIOTHOCTH JOJDKHBI OBITh IPUBEIEHB K pabOYHM YCIOBHSAM MO~
BEPOYHOM KHIKOCTH, IPOTEKAOINEH Yepe3 pacXxomzoMep ¢ y4eToM Kod(pPHUIHMEHTOB 06bEMHOIO
PaCIIUpPEHHs U CKUMAEMOCTH UL JTAaHHOTO THIIA TIOBEPOYHOM XKUIKOCTH.

HM3MepeHust IpOBOJIST HE MEHEE, YeM B TpeX Toukax j>3, coorTsercTByromEX 0,05Qmax,
0,06...0,1 Qmax, 0,15...0,5 Qmax, Tie Qmax — MAKCUMAJIBHEIA TIpe/ien HU3MEPEHUHN pacxogoMmepa
(a1 [Iy>100 mm pomyckaetcs 0,03Qmax. - -0,05Qmax, 0,06Qumax. . .0,9Qmax, 0,1Qmax- - -0,2Qmax; A1
Hy<8 momyckaetca 0,05...0,3Qmax, 0,5...0,6Qmax, 0,7...0,9Qmax). Homyckaercs ompeneneHue
METPOJIOTHIECKHX XapaKTEePHCTUK B TPEX TOYKaxX pabodero IuanasoHa: OPH MHHHMATLHOM
(Qmin®), cpemueM (0,5*(Qmin™+ Qmax’)) 1 MakcuManbHOM (Qua’) 3HaYEHHAX pacxona. Yucio
H3MEPCHUH B KaXX/I0# TOUKE HE MEHEE ILATH i>5, IIpH HOIYCTHMOM OTKJIOHEHMHM YCTAHOBJICHHOTO
MaccoBoro pacxona Q;™ OT KOHTPOJNBHEIX ToueK 13 %.

OTHOCHTENBHYIO NOTPEIIHOCTE PAcX0oJOMepa B MPOLCHTAX IS KAXKIOrO IIOBEPOYHOIO

pacxozaa OIpeAessIIoT Io popMyJIe



” M,f -M ; .
Sr=—t__1.100%, (10)
y M_l
i
rae
M'y = Macca XUIAKOCTH, U3MEPECHHAA CTaBOBKOU IIDH CTAaHOBJICHHOM MAacCOBOM pacxo-
m y
ne Oy

M‘jp - MacCa XHIOKOCTH, M3MEPEHHAasA PacXoJdOMEpPOM, T.€. IIOKa3aHHUd pacxoaomMepa Ha
AUCILICE, MOHUTOPEC KOMHLIOTepa/ KOHTpOJIJI€pa B €IUHUIIAX I/ISMCpeHI/Iﬁ MaccCkhl.

P ACXO0A0MED CHHUTAKOT BBIACPKABIIHM IIOBECPKY, €CIA 3HAYCHHE €ro IIOIPCINHOCTH IIPpH
U3MEPEHUU MACChl B KAXKIO0H TOUYKE IIpH KaXKJO0M U3MEPECHHUH HE IIPCBBIMIACT 3HAUCHUS JomycKa-

emoii morpemHocTH &'

87 =+(0,05...0,15)% (11)

rae

£(0,05...0,15) % - 3HaueHMe NOrpemHOCTH P H3MEPEHUH MACChl, YKA3aHHOE B PYKO-
BOJICTBE IO 3KCIULyaTal[i¥ K COOTBETCTBYIONIEE PACXOIOMEDY

T.e. BEIIIOTHAETCS YCIOBHE - |8ijm , £| ij'm|

[Ipumeyanus:
— IIPH IOJIOXHUTEIBHOM PE3yNbTaTe MOBEPKH IO H3MEPEHUIO MACCHI, PACXOJOMED IIPH-

3HAXOT FOAHBIM JJI U3MEPEHUM MacCOBOTO Pacxo/a;

— JaHHBIH CIIoCO0 MOBEPKH HE PACIPOCTPAHIETCS AT PACXOIOMEPOB B HCHOIHEHHH VIS
nuanasosa paboueit cpearl ot -196 o +150 °C;

— IPH HCTIONB30BaHUM UMITYJbCHOTO BBIXOJA IEPECUNTHIBAIOT M3MEPEHHYIO PACXOOME-
poM Maccy 1o popmyie (8).

2.6.5.3 AGCOMOTHYIO MOTPEINHOCTH PACXOAOMEPOB IO IUIOTHOCTH ONPENENIIOT B COOT-
BETCTBUHM C IMyHKTamMu 11.2.6.5.3.1-2.6.5.3.4 B 3aBUCHMOCTH OT MOIM(UKAIAM PacXOfOMepa
HAJTAYHsl COOTBETCTBYIOIIETO 3TAT0OHA /ISl HOBEPKH.

2.6.5.3.1 AGCOmOTHYIO TOTPemHOCTs pacxonoMepoB Promass A/E/F/H/I/O/P/Q/S/X
300/500 mpwm m3MepeHuH MIOTHOCTH OMPEIEISIOT CPABHEHHEM TI0 OKA3aHUAM [UCIUIES, MOHH-
TOpa KOMIBIOTEPA, KOHTPOJIJIEPa ¢ IOKa3aHUAMH apeoMETpa B paboyeM Juana3oHe U3MEpeHHit
II0THOCTH. [l aToro 6epyT mpoby MoBepOYHOM Cpelbl Ha BEIXOJHOM Y4acTKe TPyOOIpoBo/a,
3aJIMBAIOT B COCYX C apeoOMETPOM M OMNpPEAEIAIOT €€ INIOTHOCTh. UHCIIO H3MEPEHHH He MeHee
JIBYX.

ABCOIIOTHYIO TIOrPEITHOCTE H3MEPEHMH TUIOTHOCTH A, B K&XIOH TOUYKEe MPH KaXIoM
HM3MEPEHUH PAaCCUUTHIBAIOT IO hopmyite

An=pp—ps | (12)
rac
pp— 3HAQUYCHUEC IIJIOTHOCTHU U3MCPECHHOE pacxoaoMeEpoM, Kr/ M3;
Py, = l—fa—) — 3HA4YCHHUC IIJIOTHOCTH, KF/M3, HU3MCPECHHOE apeoMETpOM H TIIpUBEC-
+a(t—t
a

JEHHOE K TEMIIEPaType, H3MEPEHHON pacXoI0MEPOM f;

Pu — TUIOTHOCTB KHIAKOCTH, KI/M’, H3MEpeHHas apeoMeTpOM IIPH TeMITEpaType KUIKOCTH
BO BpeMsI U3MEpEHUI £, °C;

« - K030 dunueHT 06 EeMHOro paciuupenus xumkocty, 1/°C.

Pacxomomep cYMTAIOT BBIAEPKABIIMM IIOBEPKY, €CIIH 3HAUYCHHUE aGCOMIOTHOH HOTPELIHO-
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CTH M3MEPEHUH IIOTHOCTH A, B KOXIOH TOYKE IMPU KKIOM H3MEPEHUM HE TPEBHIIIAeT 3HaUe-
HHS JOTyCTUMOM abCOMOTHOM MOrPEIIHOCTH U3MEPEeHu# IOTHOCTH, YKa3aHHOro B Tabnure 2 u

COOTBETCTBYIOMIEE €0 HCIOMHEHHIO (£1...420) Kr/nm’.

H[}HMG‘I&HI/IC. Onepaunﬂ IIOBECPKHU pacxomoMepa Mo INIOTHOCTU MOXKET OBITH IIpoBE€aCHA
KakK Ha HOBCpO‘-IHOﬁ YCTaHOBKC, TaK U 0e3 ACMOHTAaXa Ha MECTE SKCILTyaTalluH.

Tabnuua 2

IlepBu4HbIii peoGpa3oBaTenn E |FXO| 1 A/H | S/P Q

IIpenensl nomyckaeMoi abCOMIOTHOM HOTPEIIHOCTH
. 3
U3MEPEHUH IIOTHOCTH XXUIAKOCTH, KI/M”:

- IIOCJIE TI0JIEBOM KanuOpOBKHU +0,5 | +0,5 | £0,5 | £0,5 | +0,5 B
- TIOCJIE CTaHAaPTHOH KanuOpOBKY (OIIHS TIpH 3aKase) | +£2(0 +10 £20 | +£20 | £10 | +0,2%
- TIOCJIE CIIEIUAIbHOM KannOpOBKH (ONIHS IpH 3aKaze) | - +1 +4 +2 +2 .

* — 1A TeMnepaTypHoro AuamnasoHa ot +20 no +60 °C. 3a npejaenaMy AaHHOTO AHAMAa30HA
abCOMOTHasA MOTPEMHOCTh YBearunBaetcs Ha 0,015 kr/(m’-°C).

2.6.5.3.2 AGCOMOTHYIO IOTPEIIHOCTE PACXOAOMEPOB IIPH IIOBEPKE C HCTIOIb30BAHHEM
rOCyAapCTBEHHBIX CTaHAApPTHBIX 00pa3sloB INIOTHOCTH XHIKOCTEH ONPEAENAIOT CpaBHEHHEM
IOKa3aHU{ pacxojoMepa ¢ JHUCIUIESs, MOHHTOPa KOMIIBIOTEpPa, KOHTPOJUIEpA CO 3HAYEHUSAMH
ITOTHOCTH 00pasioB B paboyeM Iuana3soHe H3MEepeHui mwioTHocTd. Jlis aToro 6epyT cTaHaapT-
HBIH 00pasell MIOTHOCTH UAKOCTH U 3aOIHIIOT JAHHOM CPeoil II0NOCTh pacxooMepa, ycTa-
HOBJIEHHOTO Ha TpybompoBoze. Co3JaroT CKOPOCTh MOTOKA B TpyOomposose He meHee 0,2 M/c.
[locre 4ero MpoOBOAAT H3MEPEHHMS ILIOTHOCTH CTaHAAPTHOTO 00pa3ia IIPH MOMOIIH PaCX0m0Me-
pa. Uncno usMepeHu He MEHEE OBYX.

AGCOMIOTHYIO OTPEITHOCTh U3MEPEHHH IIOTHOCTH A; B K&XKIOM TOUKE IPH KaXKIOM H3-
MEPEHHUH PACCUUTHIBAIOT 110 hopMyJIe

As=pp—pr (13)

rae

Pp— 3HAYEHHUE INIOTHOCTH U3MEPEHHOE PACXOJAOMEPOM;

Ps — 3HAYCHHE TUIOTHOCTH TOCYJAPCTBEHHBIX CTaHAAPTHAIX 00Pa3loB MIOTHOCTH JKHIKO-
CTeHl IIpH TeMIeparype U JaBJICHHH [POIIECCa BO BpeMs M3MEPEHHUMN JAaHHOTO [apaMeTpa pacxo-
JIOMEPOM.

Pacxomomep cunTtaroT BBLIEPXKABIINM IIOBEPKY, €CIIH 3HAYCHHE a0COMOTHON IIOTPEIHO-
CTH M3MEPEHUH TIOTHOCTH As B KAXJO0H TOUKe IIpH KaXJOM H3MEPEHHH HE IPEBHINAET 3Hade-
HHESA JJOIyCKaeMO# aOCOMIOTHOH MOTPEITHOCTH H3MEPEHUI THIOTHOCTH, YKA3aHHOTO B Tabmuie 2
U COOTBETCTBYIOIIEE €ro ucronaenuro (+0,2...420) KI/M.

2.6.5.3.3 AGCOMOTHYIO IIOTPEMIHOCTh PAaCXOAOMEPOB NpH IIOBEPKE C KCIIOIB30BAHHEM
ABTOMATHYECKUX IUIOTHOMEPOB-PAOOYHX ITANOHOB ONPEIEIAIOT CPABHEHHUEM TTOKA3aHHH Pacxo-
JoMEpa € JHCILIES, MOHHMTOpPA KOMIIBIOTEPA, KOHTPOIEpa C IMOKAa3aHHUSIMH aBTOMAaTHYECKHUX
IJIOTHOMEPOB B pabodeM Nuana3oHe H3MEPEeHHH IUIOTHOCTH. VI3Mepenre MIOTHOCTH ITPOBOIHT-
s B CJIEYIOLIEM MOPS/IKE. Y CTaHABIMBACTCA CKOPOCTH MOTOKA B TPYOOHPOBOJE MEPEH PACXo0-
nomepom He meHee 0,2 M/c. TIpu moctmxennn ycnoBuii 1. 2.4.1., pOBOIAT H3MEPEHHE TIIOTHO-
CTH NMOBEPSACMBIM M STATOHHBIM CPEACTBAMH, a TAKXe TEMIIEPATyphl B AaBieHus mpouecca. Yuc-
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JI0 UBMEPEHUI HE MEHEE TpeX.
AGCOMOTHYIO NMOTPEITHOCTS U3MEPEHHIl IUIOTHOCTH A, B K&XKIOH TOYKE IIPH KAXKIOM
U3MEPEHNH PACCUUTHIBAIOT 10 hopMyIIe

Aa=pp—pa , (14)
rae
Op — 3HAYEHHE TUIOTHOCTH U3MEPEHHOE PACX0IOMEPOM, KI/M>;
Pa— PE3YIBTAT U3MEPEHUH IUIOTHOCTH PabOYHMM STAIOHOM, KI/M°, IIPUBEIEHHBIH 110 TEM-
neparype u JABJICHHIO K yCIIOBHMAM H3MEPEHHH IOBEPAEMOr0 PacxoaoMepa 1o (opMmylie cooT-
BETCTBYIOIIEH XapaKkTepucTuKaM pabodeil XKHIKOCTH.

PacxomoMep c4UTarlOT BBIAEPKABIIMM IIOBEPKY, €CIIH 3HAYEHHE aOCOMFOTHON MOTPEIIHO-
CTH M3MEPEHHH IUIOTHOCTH A, B KQXIO0H TOYKE IIPH KOKAOM H3MEPEHHH HE NPEBBIIIACT 3HaYe-
HHS JOIyCKaeMOH abCOMFOTHOM MOTPEIIHOCTH M3MEepeHui INIOTHOCTH, YKAa3aHHOTO B Tabuuie 2
M COOTBETCTBYIOIIEE €10 HCIOMHEHHMIO (+0,2...220) Kr/m’.

2.6.5.3.4 AGCOMOTHYIO HOrPEMTHOCTh pacxogoMepa Promass Q 300/500 mpu moBepke ¢
UCIIOJIb30BAHUEM NMUKHOMETPOB OIPEACILIIOT COIIaCHO Metoauke, “IIpeoGpa3oBareny IIOTHO-
CTH IIOTOYHEIE. MeToArKa MOBEPKHU Ha MecTe KcIutyatanmuu. MU 2816-2012”.

ITpu 5TOM abGCOMOTHAs MOTPENTHOCTE PACXOOMEPa, BEMUCIeHHas 10 Gopmyite (15) mst
Ka)XZIOro HU3MEpeHHs IUIOTHOCTM IIpM IOBEPKE pacxoaoMepa, He NOJDKHA NPEBBHIIATh
+0,20 xr/v>.

A,D = Ptp — Plinpus, (1 5)
rae
pt,p - INIOTHOCTH, U3MCPCHHAA pPacxoaoMEPOM IIpHU TEMICpaType U AaBJICHHH IIOBECPKH,
KI/M° ;
panug - pe€3ynbTaT U3MEPECHUA IIJIOTHOCTH 3TAJIOHHBIM CpE€ACTBOM H3MCPECHHA, IIPHBCIACH-
HBIH K TEMIIEpaType IPOYKTa B PACXOLOMEPE, KI/M-.

2.6.5.4 AGCOMIOTHYIO MOTPEITHOCTL PACXOAOMepa IIPH H3MEPEHUH BA3KOCTH OIIpesIeNs-
IOT CPaBHEHHEM I10 TIOKA3aHMsM THUCILIES, MOHMTOPA KOMIIBIOTEPa, KOHTPOJUIEPA CO 3HAYECHUAMH
BA3KOCTH CTaHIAPTHHIX 00pa3loB BA3KOCTH XUIKOCTEH B paGoueM JUana3oHe M3MEPEHHH Bs3-
koctH. Jlns aToro GepyT cTaHAapTHEIN 06pasel BA3KOCTH KHAKOCTH U 3allOJHSIIOT JaHHOR cpe-
JOH IOJIOCTH PacXoJioMepa, MOCIIE Yero MPOBOAST M3MEPEHUS BI3KOCTH CTAHIAAPTHOro o0pasua
IIpY IIOMOLIM pacxogoMepa. Uncno u3mepeHnii He MeHee IBYX.

OTHOCHTENBHYIO MIOrPEIIHOCTD U3MEPEHNH IUIOTHOCTH A, B KaXKIOH TOUKE IPH KaXKAOM

U3MEpPEHHUU PacCUMTHIBAIOT IO hopmyite

Ap=1mp—10 , (16)
rae
Tlp — 3HAYEHHUE BSI3KOCTH, H3MEPEHHOE PACXOIOMEPOM;
1, — 3HAYCHUE BSA3KOCTH CTAHIAPTHOro 00pasla BA3KOCTH XXKHUAKOCTH IIPU TEMIIEPATYpE
nporecca t,= 20 °C.
PacxomoMep CUATAOT BEIAEPKABIIMM IIOBEPKY, €CIIH 3HAUYCHHE OTHOCUTENBHOM IOrper-
HOCTH M3MEPEHHH BA3KOCTH A, B KaXIOW TOYKE NMPH KaXIOM M3MEPEHUH HE [IPEBBILAET 3Ha-

YCHHSA HOHYCKaeMOﬁ OTHOCUTEIILHOM 1Or PCIHIHOCTH pacXxomoMepa IIpU U3MEPECHHHU BA3KOCTH 1M
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HBIOTOHOBCKOH JKHAKOCTH, PACCUMTaHHOU 110 hopMmyIie

£(5+0,5/m), (17)
rac
1] - 3Ha4YCHUE BA3SKOCTH, U3MEPEHHOE PACXOJIOMEPOM.

H[zI/IMe‘IaHI/Ie. Onepaunﬂ IIOBEPKHU pacxogoMeEpa I10 BAZKOCTH MOXET OBITH ITPpOBCACHA
KakK Ha HOBGpO‘-IHOfI YCTaHOBKC, TaK U 6e3 ACMOHTAaXa Ha MECTEC DKCILTyaTalluu.

2.6.5.5 AGCOMOTHYIO TIOTPENIHOCTS U3MEPEHHUI TEMIIEPATYPhl ONPENENIIOT CPaBHEHHEM
IIOKa3aHUH JHUCIIEs], MOHUTOPA KOMIBKOTEPA/KOHTPOILIEPA € MOKa3aHUAMHU STATOHHOTO TEPMO-
MeTpa B pabodyeM Mana3zoHe H3MEPEHUH TeMuepaTyphl. J[jIst 3TOro psmoM ¢ MECTOM YCTAHOBKH
pacxofiomMepa B IOBEPOYHYIO CPeNy MOTPYXarOT TEPMOMETP U MPOBOJAT HE MEHEE JIBYX U3MeEpe-
HHH TeMIepaTypsl.

AOGCONIOTHYIO TIOTPENTHOCTL H3MEPEHHH TEMIIEPATypPhl A¢ B K&X/0H TOUKE IIPH KaXKIOM
HM3MEPEHHH PAacCUYUTHIBAIOT 1O hopmyie

At=t,~t, (18)

rIe

l,— 3Ha4eHHE TEMIIEPATYPHl H3MEPEHHOE PACXOIOMEPOM,

I7— 3HaYEHHUE TEMIIEPATYPHI U3MEPEHHOE TEPMOMETPOM.

Pacxomomep cUMTAIOT BBIIEPKABIIMM IOBEPKY, €CIIH 3HAYEHUE abCOMIOTHOM HOIPEITHO-
CTH U3MEPCHUM TeMIepaTypsl Af B KaXI0H TOUKE NIPH KOKIOM U3MEPEHUH HE NPEBLINAET 3HA-
YCHHS HOMYCKaeMOH abCOMIOTHON IOTPENIHOCTH PAcXOAOMepa IIPH U3MEPEHHH TEMIEPATypHI,
paccunrangoi 11 Promass A/E/F/H/I/O/P/S/X o gpopmyne

At< 40,5 40,005t7, (19)
A Promass Q o dopmyne

At< 0,1 #0,003tr, (20)
rae
I7— 3HaYE€HHE TEMIIEPATYPHI H3MEPEHHOE TEPMOMETPOM, B °C.
T.e. BEIIOTHSAETCS YCIOBHE - l At | < l At | ;

IIpnmevanne. Onepanus MOBEPKH PacXoIOMepa IO TeMIlepaType MOXKeT OBITh IIPOBEIe-
Ha KaK Ha IOBEPOYHOM YCTAHOBKE, TaK M 0€3 IEMOHTaXa Ha MeCTe SKCIIyaTallHH.

2.6.5.6 IIpu mONOXMTENBHBIX Pe3y/IbTaTaX MOBEPKH Ha JKH/IKON CPEIE PacX0J0Mep IIPH-
3HAIOT FOMHBIM K M3MEPCHHMSAM Ha Ta30BBIX M KPUOTEHHBIX pabO4mX Cpelax ¢ METPOJIOTHYECKH-
MM XapaKTCPHCTUKAMHM, YKa3aHHBIMU B ONUCAHHM THIIA COOTBETCTBEHHO VICIIOIHEHUIO PacXo/0-
mepa. 110 OKOHYaHMH TOBEPKHU TIPOBOIAT HEPEHACTPONKyY HpHGOpa, B COOTBETCTBHHM C HapaMeT-
pamy HaCTPOMKH, yKa3aHHBIMH B PyKOBOJICTBE II0 3KCILTyaTallHH.
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2.7 O®OPMJIEHME PE3YJIbTATOB IIOBEPKH

2.7.1 Pe3ynbTaTel HOBEPKH OPOPMILIIOT IPOTOKOTAMH 110 GopMaM, yKa3aHHBIM B IIPH-
JIOKEHUU A.

IIpu mosepke cornacuo m.2.1.2 nqaHHOHM METOAMKH OQOpPMIICHHE PEe3yJIbTATOB HOBEPKH
IPOBOIMTCS B COOTBETCTBUM C yKa3aHHAMM, H3JI0KECHHBIMH B COOTBETCTBYIOLUEH METOIMKE
(MM 3151-2008 una MU 3272-2010).

2.7.2 IlomoxwuTeNbHBIE PE3yNbTATHl MOBEPKU 0GOPMIIOT 3anuchio B [lacmopre, yio-
CTOBEPEHHOM MOAIIUCHIO IIOBEPHUTENS] ¥ HAHECCHUEM 3HAKA TIOBEPKH WJIH BEIIAIOT CBHIETENLCTBO
0 IOBEPKE IO yCTAHOBJIEHHOH (popMe B COOTBETCTBHH C NpuKazom Munmpomrtopra Poccuu ot
02 uroms 2015 r. Ne1815 "O6 yreepxnenun Ilopsiika NpoBeNeHNs TOBEPKH CPEJICTB H3MEPEHHH,
TpeOGOBaHUS K 3HAKY IOBEPKU U COINCPIKAHUIO CBHACTEILCTBA O MOBEPKE".

B cBHIETENBCTBE O MOBEPKE AENAIOT CCBHUIKY Ha JOKYMEHT, HA OCHOBAHHHM KOTOPOrO BBI-
HOJIHEHA TIOBEpKa:

- Ha JIaHHYIO METOAHKY, ECIIH IOBEPKA IIPOBOJMIACH O€3 UCIIOIB30BAHHUS METOIMK, YIIO-
MSHYTBIX B ITyHKTeE 2.1.2 TaHHOM METOIMKH;

- 5a MM 3151-2008 mnm MU 3272-2010, ykazanssie B myHkre 2.1.2 1aHHOM METOIMKH,
€CJIM TIOBepKa MPOXOAuiia C UCIIONH30BaHUEM STHX METOIMK.

2.7.3 TIlpm oTpHuaTenpHBIX pe3yJbTaTax IMOBEPKH BBIIMCHIBacTca "M3Bemmenme o He-
IPUTOJHOCTH K IPUMEHEHHIO" B COOTBETCTBHH C IpHKa3oM Munnpomropra Poccun ot 02 mrons
2015 r. Nel815.
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35 UMUTALUUOHHBIA METOJ HOBEPKH
3.1 OIIEPAIIUM ITOBEPKHN

3.1.1  VMWTanuMOHHBIH METOJ MOBEPKH PacXOXOMEPOB MAacCOBEIX Promass (Moaubu-
xauuu Promass 300, Promass 500) cocTouT U3 ClieMyIONUI#X OTepariuii:

— BHEIIHHH ocMOTp, 11. 3.6.1;

— IpoBepKa uaeHTUGhHUKAMOHHBIX HaHHbIX [10 pacxomomepa 1. 3.6.2;

— KOHTPOJb METPOJIOTUYECKUX XapaKTEPHUCTHK, IT. 3.6.3.

[IpuMeyanue: IMHTAMOHHBI METOJ] IOBEPKH PACIIPOCTPAHSIETCS HA BCE MOAEIH PacXo-
JoMepoB MaccoBhIX Promass (Momudukarmu Promass 300, Promass 500) 3a HCKTIOYEHHEM HU3KO-
TEMIIEPATYPHOIO HCIIOJHCHMS JAaTUMKa, IPeIHA3HAUYCHHOTO A1 M3MEPEHUS Pacxofia KPUOTEHHEBIX
XKMJIKOCTEH ¢ JOIIYCTUMBIM JHAIIa30HOM TEMIIEpaTyphl pabouekt cpenbl oT -196 g0 +150 °C.

3.2 CPEACTBA IIOBEPKM

32,1 JInd KOHTPOJII METPOJIOTHYECKHX XapaKTEPUCTHK pacxojoMepa IPHMEHSIOT
cienyromee obopyIoBaHueE:

— nporpamMmHoe obecnedenue ¢ dyHkimedr Heartbeat Verification, kotopoe nomkno
OBITH aKTUBHPOBAHO B PACX0JIOMEPE;

— YacTOTOMED 3JIEKTPOHHO-cUeTHRIN Y3-49A ammnurtynoit mo 50 B u wactoroii ot 0 no
10 xI'ny (m1s pacxoLOMEPOB C YaCTOTHO-AMITYJIHCHBIM BBIXOJHBIM CHTHAJIOM).

3.2.2  IlepcoHalbHBIA KOMIIBIOTEP C BO3MOXHOCTBIO IIOJKIIOUEHHUS K PacxogoMepy
npu nomomu USB mnm Ethernet muTepdeiica (cM. pyKOBOJACTBO IO SKCIUIyaTallMK) KA MO-
OUIIBHOE YCTPONCTBO WM IIJIaHIIET ¢ Toukol foctyna no WI-FI u BeG-Gpaysepom.

3.3 TPEBOBAHHUA BE3OITACHOCTHA

3.3.1 Ilpu npoBeneHHM MOBEPKH COOMIONAIOT TpeOOBaHUS GE30MAaCHOCTH OIpeaeise-

MBIE:
- IpaBuUJIaMH O€30NaCHOCTH TPYJa U I0XKapHOU 6€30MacHOCTH AeHCTBYIONIMMH Ha Me-

CT€ OKCIlTyaTalluu pacXxoaoMeEpa,
- IIpaBUJIaMH 0€30IIaCHOCTH II0 SKCIITyaTalluy IIOBEPAEMOro pacxoaoMepa, NIpuBCACH-
HBIMH B COOTBETCTBYIOIINX PYKOBOACTBaX II0 IKCILIYaTalliu.

3.3.2  MoHTax 3JIEKTpUYECKUX COCAVHEHUH NOJIKEH MPOBOAUTHCA B COOTBETCTBHHU C
I'OCT 12.3.032-84 u "IIpaBunamu ycrpoiicTa anekTpoyctanoBok" (pasmen VII).

3.3.3 K noBepke A0ITyCKarOT JIUII, UMEIOMUX KBATHQUKAIMOHHYIO IPYIINY 10 TEXHUKE
6esonacnocta He Huke Il B coorBercTBUM ¢ "[IpaBunamu TeXHUKH 6€30ITaCHOCTH P SKCIUIya-
TalK 3JIEKTPOYCTAHOBOK HOTpeOHTENEH", H3YUUBIINX PYKOBOACTBO II0 3KCIUTYaTAllHH Pacxo-
JoMepa.

334 K mosepke AOIyCKalOT JIMI, U3YYUBIIUX HHCTPYKIMIO 110 MPHMEHEHUIO TEXHO-
noruu Heartbeat™ mn npomeamux WHGOPMAIMOHHBIA CeMHUHAp 10 paboTe cO BCTPOEHHOH B
pacxonomepe TexHonoruedr Heartbeat™ c monTBepikaeHHEM COOTBETCTBYIOIIMM CBHETEINb-
CTBOM, BbIIaHHBIM KoMmarueit OO0 "Duuapecc+Xayzep".
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3.4 YCJIOBUS ITOBEPKHA

3.4.1  IIpm nmpoBeaeHMH HOBEPKH COOMIOLAOT CIIEAYIONIME YCIOBH:

- TeMIepaTypa OKpyxkaromero Bo3ayxa ot 0 go 30 °C;

- TeMmIilepaTypa npolecca (IIpu osepke 6e3 memonTtaxa) ot 0 1o 80 °C;

- atMocdeproe nasienue ot 86 mo 107 kI1a;

- IaBJIEHHE Ipoliecca u30bITo9HOE (IpH HoBepke 6e3 meMonTaxa) ot 0 1o 1,5 MITa;
- OTHOCHUTEIbHAs BIaXXHOCTh Bo3ayxa oT 30 go 80 %.

3.5 HIOAT'OTOBKA K IIOBEPKE

3.5.1 MMuTanMOHHYIO IOBEPKY pacxogoMepa JOIMYCKAeTCs IPOBOAUTE 0e3 JeMOHTaxa
¢ TpyOOIIpoBOAa M OCTAaHOBKH TEXHOJIOTHYECKOTO IPOLIECCa.

352 Hepen Ha4JajIOM ITOBCPKH BBINOJJHAIOT 3JICKTPHYECKOE ITOAKIHOUYCHUE NoBEpsC-
MOro pacxoaoMepa K IICPCOHATBHOMY KOMIIBIOTEPY OOHHM M3 CHOCO6OB, OIIMCAaHHBIX B PYKO-
BOACTBE IO SKCILTyaTallkH pacXoJoMeEpa, HUIIA 6GCHpOBOﬂHOC YIOAJICHHOC IIOAKIIKOYCHHUE IIEPCOo-
HaJIBHOT'O KOMIIBIOTEDA, MOOHIEHOTO YCTPOﬁCTBa WJIA IUIAHIIETa COTJIaCcHO PYKOBOACTBY IO
SKCILTyaTaluu.

3.5.3 DBbIIONHAXOT aKTUBALKMIO NMPOrpaMMHOro obecmedenus ¢ Qyuximeit Heartbeat
Verification, ecnu B kofe npubopa orcyrcryetr onuus Gynxnun Heartbeat Verification. AxTu-
BalMd (QYHKIMA MPOBOAWTCS IPH IIOMOINM HACTpoek Ipubopa B pasmene Setup—>Advanced
setup—~>Enter access code (Hacrpoiika—>Pacimmpennas HacTpoiika— BeecT Koz A0CTyIa).

3.5.4 Ecmu mosepsiemblii pacxo/loMep YCTaHOBJEH BO B3PBIBOONIACHOHM 30HE, Ipery-
CMOTPEHHO! MoAuduKanuel nprubopa, TO TOMycKaeTcs yaleHHOe NOJAKIIOYeHHE K HEMY TIep-
COHAJIBHOTO KOMIIBIOTEPa, MOOHIBHOIO YCTPOHCTBA MM IUIAHIIETa COTNIACHO PYKOBOJACTBY IIO
SKCILTyaTallu .

3.5.5 [Ilpum noBepke pacxogoMepa C YaCTOTHBIM/HMIYJHCHBIM BBIXOIHBIM CHIHAJIOM
BBIIIOJIHACTCS SIEKTPUIECKOE MOIKIIOUCHHE YaCTOTOMEPA K COOTBETCTBYIOIIMM BBIXOJAM pac-
X0JI0Mepa IO cXeMaM, ykazaHHbIM B [Ipuitoxenuu B.

3.5.6 BrxomHON TOKOBBIH CHI'HAJ IIOBEPSEMOIO PACXOAOMEPA TODKEH OBITH HOMKITIO-
YeH B CHCTeMy cOopa MH(MOpMALMY UM 3aMKHYT IIPH IOMOLIX IPOBOJHUKA TOKA BO BPEM II0-
BEPKH.

3.6 IIPOBEJIEHME ITOBEPKH

3.6.1  BxeurHwuit ocMOTp.

3.6.1.1 Ilpu BHeUIHEM OCMOTpPE YCTAHABIHBAIOT, YTO:

— Ha pacxoJoMepe OTCYICTBYIOT MEXaHMYECKHE IIOBPEXKJCHHUS, HPENSTCTBYIOLIME €ro
IIPUMEHEHMIO;

— Ha[IHCH ¥ 0003HAYeHHs Ha NAaCIIOPTHOM TablIHUKe pacXoxOMepa COOTBETCTBYIOT Tpe-
60BaHUAM HKCILTYaTAIMOHHON JOKyMEHTALIHY;

— KOMIUIEKTHOCTh PacXx0J0Mepa COOTBETCTBYET YKa3aHHON B JOKYMEHTAIHH,

— HCIOJIHEHHE pacX0JOMeEPa COOTBETCTBYET €TI0 MAPKUPOBKE.

3.6.1.2 Pacxomomep, He MpOINEAIIUM BHEIIHHUN OCMOTP, K MOBEPKE HE JOMYCKAIOT.
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3.6.2  Ilposepka mueHTH(HUKANUOHHBIX AaHHBIX [10 pacxomoMepa MPOHCXOTUT B CO-
OTBETCTBHH C MYHKTOM cM. 1TI. 2.6.2. nanHo# mMetoauku. HoMep Bepcuu (MaeHTHGUKANUOHHEIH
HOMED) IPOrPaAMMHOTO OOECIIEYEHHs MONOJIHUTEILHO CPaBHUBAETCS CO 3HayeHHeM Firmware
version B pdf oTdere, GOpMHUPYEMOM B COOTBETCTBUH C MHCTPYKIMEH 10 NPEMEHEHHIO TEXHO-
norun Heartbeat™.

3.6.3  KOHTpoJIb METPOJIOTHHECKHUX XapaKTCPUCTHK.

3.6.3.1 C momompsro dynaxuun (Diagnostics = Heartbeat = Performing verification >
Start verification) (Jluarnoctuxa = Heartbeat = Brimonsenue nposepkn = Hauano nposepku),
B COOTBETCTBHM C MHCTPYKIMEH IO IIpUMEHEHHIO TexHonormu Heartbeat™, B pacxomomepe
WHUIUUPYETCS TPOleNypa CaMOMIOBEPKH, B XO€ KOTOPOH KOHTPOJHMPYETCs CIEMYIONIUe Hapa-
METPBI:

McnpaBHOCTD 31€KTPOHHBIX 2JIEMEHTOB NEPBUYHOIO Mpeobpa3oBaTens:

® YYBCTBUTEJILHBIX 3JIeMEeHTOB (mapamerphl Inlet pickup coil, Outlet pickup coil,
Pickup coil symmetry);

® JlaTYMKa M3MEPEHHs TEMIIEPATyphl M3MEPUTENBHEIX TPYOOk (mapamerp Measuring
tube temperature sensor);

® JaTYMKa M3MEPEHMs TEMIEpaTyphl KOpIlyca IEPBHYHOrO IpeobpasoBarens (mapa-
meTp Carrier tube temperature sensor);

e  XaTymKu Bo30OyxaeHus konebanuit (mapamerp Frequency lateral/torsion mode);

peii snexTpoMexaHHYECKUX XapaKTePUCTHK MEPBUYHOTO IpeobpasoBaTels:

e [lenocTHOCTE HEPBUYHOTO NpeobpasoBatens (apameTp Sensor integrity unu HBSI)

— OTHOCHTEJIbHOE U3MEHEHHE IETOCTHOCTH NEPBUYHOrO NMpeodpa3oBaTes B IPOLEHTaX
OT HAYaJIbHOr'0 COCTOSHHS, BKJIIOYAs NIEKTPHUUECKHE, MEXAHUUECKUE M IJIEKTPOMEXaHMUYECKUE
MOJYJIH (M3MEPHUTENbHBIE TPYOKH, 3NIEKTPOJUHAMUYCCKUE TYBCTBUTEIBHbIE 3JIEMEHTEI, CHCTEMA
BO30YXXIEHUS KOeOaHUN U3MEPUTENIBHBIX TPYOOK, JNIEKTPUYCCKHUE IIETTH);

Hpeii XapakTepHuCTHK 3IEKTPOHHOIO peobpa3oBaTess H3MEPHTEIbLHBIX CHIHAIOB!

e 1peitd pedepeHCHOTO HaNpsIKEHUs, BCTPOCHHOTO B MOIYJNb I(poBoil 06paboTku
curtHana (mapametp Supply voltage);

e Jpelid 9acTOTHI KBApIEBOIO IeHeparopa, BCTPOSHHOTO B MOIYINE LK(MpPOBOi o6Gpa-
OOTKH M3MEPUTENBHBIX CUTrHaNOB (mapametp Reference clock);

e peiid HyneBoi Touky (mapametp Zero point tracking);

®  CTabUILHOCTL BEJMYHHBI COIPOTHBICHUS BCTPOCHHOTO O0OpPAa3IlOBOr0 pe3UCTOpa
(mapametp Reference temperature);

e Jpeid xapaKTepHCTHK MOAyls (GOPMHPOBAHMS aHAIOTOBOIO BEIXOJHOTO CHTHANA
(mapametp I/O module).

e Kontpons ycioBuit nmponecca (System status): TemmepaTypa cpesl, TEKYILEe 3Hade-
HUE pacxoja, TeMIlepaTypa 3JIEKTPOHHUKH U T.]I.

[Ipumeyanue:
Ilpy oTpHUATENBEHBIX pE3yNbTaTaX IPOBEPKH IIapameTpa KOHTPOJIS YCIOBHM Mmpolecca

(System status) BBIIOJTHSETCS CIEAYIOMIMHA MOPSAAOK AeHCTBUIA:

- HJIeHTHQUKANH KOa OMHOKH B COOTBETCTBHH C PYKOBOACTBOM IO JKCIIyaTal[iy Ha
mpudop;

- JIOIIYCKAETCs MMOBTOPHOE ITpoBeAeHue 1. 3.6.3.1 nmocne ycTpaHeHUs IPUYIHH OUTHOKH.
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3.6.3.2 Pesynprarhl IOBEPKU CYUTAIOTCA MOJIOKUTEIBHBIMY, €CH B OTYETE O IIOBEPKE,
¢opmupyemom mporpammoit Heartbeat™ (Verification report, cum. [Tpunoxenune B), pe3ynprars
KOHTPOJIsSI TapaMeTpoB pacxomomepa otoOpaxarorcs B Buae (Passed) (Ilpoiineno), u 3HadyeHue
napametpa Sensor integrity (HBSI, LlenocTHOCTE ceHcopa), 0TOGpakaeMoro B AUAJIOTOBOM OKHE
nporpammsl FieldCare, He npepbimaet +1 %.

3.6.3.3 Ilpu NONOXHMTENBHBIX pE3yIbTaTaX HMHTALMOHHONW IMOBEPKH PacXOIOMEpPHI
IIPU3HAIOT TOAHBIMU K U3MEPEHHSAIM MacCOBOIO pacxojia M MAcChl XKHMIKOCTH M raza, 00bEMHOI0
pacxoja, 06beMa U IIIOTHOCTH KUAKOCTH € IIOTPEUIHOCTRIO, YKa3aHHOH B Tabnuie 3.

Tabnuna 3

IepBuunebliii npeodpa3oBarTeinb E F/X | JA/H Q S/P/O

IIpenensl nommyckaeMoi OTHOCHTENBHOM IIOTPeT-
HOCTH pacxozoMmepoB Promass 300, Promass 500
[IpY IMHUTAMOHHON 1oBepke, %o

- MacCOBOTO Pacxo/]a U MacChl XHIKOCTH; +0,45 |+£0,30| 0,30 | +0,30 | +0,30
- MaccoBOI'0 pacxoja U MacChl rasa; +1,50 |+£0,70 | £1,00 | £0,70 | £1,00
- 06BEMHOT0 pacxoJia ¥ 00beMa KUIKOCTH. +0,45 |+0,30 | +0,30 | £0,30 | +0,30
Ipenensl gomyckaeMoii abCOMOTHOMN NOTPEHOCTH +50 | 225 | 250 410 195

- 3
HU3MEPCHHUH IJIOTHOCTH XHUIKOCTH, Kr/m

3.7 O®OPMUIEHHME PE3YJBTATOB IIOBEPKHA

3.7.1 CornacHO PyKOBOJACTBY IO 3KCIUTyaTallid W MHCTPYKLMH IO IIPUMEHEHHUIO TeX-
nonoruu Heartbeat™, npoucxouT coxpaHeHHe pe3yibTaToB, QOPMHPYEMBIX B BHAE OTUETA B
pdf daiine.

Oryer (cum. Ilpunoxenue B), KOTOpEIi ABISETCS MPOTOKOJIOM MOBEPKH, BHIBOIAT Ha Iie-
Yarb.

3.7.2  TlonoxuTesbHEIE PE3YNBTATHI MOBEPKH OGOPMIIOT 3amichio B Ilacmopre, yao-
CTOBEPEHHOH MOAIMHUCHIO IOBEPUTENS M HAHECEHMEM 3HaKa MIOBEPKH B COOTBETCTBUH C IIPUKA30M
Munnpomropra Pocenn ot 02 mroms 2015 r. Ne1815 "O6 yreepxuennn IMopsaxa mpoBemeHys
NOBEPKH CPEJICTB M3MEPEHHM, TPeOOBAaHUS K 3HAKY IOBEPKH U CONEPXKAHHIO CBHIETENHCTBA O

IOBEpKe".

3.7.3 Ilpu oTpunaTensHBIX pe3ynbTaTax MOBEPKM BBIIMCHIBaeTcA "M3BemeHue o He-
IPUTOAHOCTH K IPHMEHEHHIO" B COOTBETCTBHH C IIprka3oM MunnpomTopra Poccuu ot 02 mrons
2015 r. Nel815.

J
Havansauk otaena 208 OI'VII "BHUUMC" /// b. A. UntonnTos
Haganeuaux cexropa ®I'YII "BHUHUMC" s e B. . Huxutuna

L
Ilpencrasutens hbupmer OO0 "Duapecct+Xaysep” . ‘5%‘;/’ A.C. I'oHuapeHko
7
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Cxema INOAKJ/IIOMEHHA K pacXoaoMepy ¢ ‘laCTOTHblM/ﬂMHyJILCHLIM
BBIX0JHbLIM CHI'HAJIOM YaCcTOTOMEpPA H KOHTpOJLIIEpa

Vil ;.\.
\__/

LJ(IJ
[

+ - PLC
2223

22, 23 — KxJIeMMBI YaCTOTHO-MMILYJIGCHOTO BEIXOJHOTO CHIHANIA pacxomomepa;

f — gacToToMep;
PLC — xonTpomnep
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IIpunoxxkenne B

Verification Report Promass 300

Plant Operator:

Endress+Hauser {2.]

Peeprie for Precess fagomatisn

Device Infarmation

Pramass

€300

Serial numher

Firmware version

ON25/ 10

0.B2453
-16

Heartbeat
Tachnology

Vertfieation 1D

0d05h23m35s

17.01.17 1526
3

Ovenall verification reauft

.Pu:nd

Details see next page

“Result of the complets cevics functionality tezt via Haarthaat Technology

Comfirmution

Heartbeat Verificatian verifies the function of the flowmeeer within the specified measuring talerance, aver the useful lifecime of the device,
with a taal st coverage ¥ 94 %, and complies with che requirements for traceable verificatian accarding to DIN EN 150 9001:2008 - Section

76>

Date Operator's Signature

WWW.ETKIress. oam

Inspectars Signature

Page 1




Verification Report Promass 300 Endress+Hauser EI'

Peeple for Process Auomation

Plant Operator:

Device Identification and Verification Identification
Serial number LB12EEN2000

Device tag

Verifeestion (D 3

Promass

H=artbeat
Technelogy

Sensor
Inlet pickup cal

Outlee pickup coil

Neazuring tube temperature sensor

Carrier tube temperature sensor

B oSS SR o A —— - =

Pickup coil symmesry

Frequency lateral mode

HES

Senmor electronic module (ISEM)

Supply voleage . Paszed

iﬁy_?ﬂ

Zero point tracking
Reference clodk Sagzad

Reference temperature Paszed
System status . Posed
170 module . Passed
Input/foutput 1 26-27 {110 1} ! Pazsed

Input/output 2 24-25 (/0 2) Passed

Input/outpus 3 22-23 {i¥0 3} Bazeed

WA, SNYATEES SO Pags 2
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Verification Report Promass 300 Endress+Hauser ED

Peeple for Proceas Awomation

Plant Operator:

Device ldentification and Verification Identification
Serial number el S ll

Heartbeat
Technology

Test itemn with walue Unit Actual Min, Mux, Visnalization

Senwor
Pickup coil symmesy % -2.0631

Freguency lsteral mode H=

Frequency torsion made [ 1904.08 1100.00 2250.00

HES
HES! % -0.1095

Supply voltage Vin v 29.738 0.000

v 4971 4.700
-3.000

Supply voltage 5.0¢

Supply voltage -25.0¥ v ~2.452

Supply voleage 12.0V v 12.034 11.000

Supply voltage ~12.0V v -11889 -13.000 -i1000 EEENECICOIOC]

Supply voltage 3.3V v 3319 3.000 3500 HEENENERENCI O]

Zero point tracking -45.459 1000

Referznce clock ppm 3.1250
Referencetemperdture ___Ohm -0.1508  -55.0 o | o o o |

Systermn status

v endress com Page 3




Verification Report Promass 300

Test item with value Unit Actual

Endress+Hauser (2]

Peeple for Pracess Ausomation

Min. M Visnakaation

W0 module

_Cutpuel actual value i 0.0122

-0.1400  0.1400 -IIII[:I:IDEIEI

Outpue 1 umnl value 2 0.0000

Cutpur 2 actual value 3 _1.go00

0.0000 0.0000 EII:IEII:IEH:I:IEII:ID

09395 10005 MIEEEECTIOOL

Output 2 :u:mnl value 2 O 0000

Outpue3 acb.ml ualue r 1.0000

Output 3 :dual value 2 0.0000

00000 00000 OOOCCCIOOD B

09995 1.0005 -IIIIEDEIEII;I

0.0000 0.0000 I:IDDDDD:IEIEID

Pages
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Verification Report Promass 300

Plant Operator:

Endress+Hauser {Z1)

Peeplo for Procesc Acomation

Device ldentification and Verification Idantification

Serial number

LB12EEQ20060

Device tag
Verification ID

Pramass

3

R %

Test iverm with value

Heartbeat
Technelogy

Uit Actual

Reference conditions

Mass flow verification value

ka/h -0.7630

Density verification value

Damping verificatian value

Prooess temperature verification value

Electronic temperature

kg/m? 11074

168.3658

t 25.5835
= 35.4917

Wi endress.com

Page s
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Hpunoxenne I

Verification mode:

External device information :

Start verification:

Progress:

Measured values:

Quiput values:

Status:

Overall result:

Q2 Q

17

----- \m—

17| d

16 h
55 min
External verification [ v|
H3-86
Frequency output 1 IEI
100 %
10000,0000 Hz

10000,0000 Hz

30



