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1. BBEAEHHME

1.1, Hacrosimmit DOKYMEHT paclpOCTpaHsieTcs Ha CUSTUMKH-pacxoxoMepsi maccosele Micro Motion,
HaxO[AJIIHecs B SKCIUIyaTalliy ¥ BHOBE BEITYCKaeMbie, COCTOSINHE U3 IEPBUYIHEIX npeobpasoBareneit
MaccoBoro pacxoma m mioraocte Mogeneir CMF, CMEFES, F, R, H, T, CNG050, DS, DH, DL c
3IIEKTPOHHEIMH npeobpazoBaTenamu Mogenei 1500, 1700, 2200, 2400, 2500, 2700, 3300, 3350, 3500,
3700, 9739E, 9739R, 9739MVD, 5700, FMT (nanee pacxomoMepsl) IpH MCIIONB30OBaHUM HX B cepe
TOCY/ApCTBEHHOIO0 PEeryJMpoBaHusS oOecIieYeHHd €OWHCTBA HM3MEpEHHI W YyCTaHABIHBacT 00Imue
TpeOOBaHMs K METOZAM U CPEZICIBaM HX ITOBEPKH.

1.2. IlepBuunag moeepka cormacHo cr. 13 depepampHoro 3axoHa «06 obecmedeHNMH eIHHCTBA
uaMmepenuity ot 26 mona 2008 r. Ne 102-®3 (c maMernenusmu Ha 21 wrong 2014 r.) u npukazy
MunnpomTtopra Poccnu ot 2 mrong 2015 r. Nel815 npoBoguTtes 1o BROAA B SKCIUIyaTaIUIO, a TAKKE
HIOCIIe PEMOHTA; B IIPOIIecCe SKCILTYaTallHy BEHIONHAETCS IEPHOAUYECKast HIOBEPKA PACX0JOMEDOB.

1.3. MexxnoBepo4HEIi HETEPBAI — 4 TOza.

2. OIIEPAITMA IIOBEPKH

2.1. IIpu npoBeieHHN HOBEPKH BHIIONIHSIOT CIEAYIOMHUE OTlepaliin:

2.1.1. Beemnnii ocMotp, 1.7.1.

2.1.2, VipenTrdurannd nporpaMMHOro obecreuernud. . 7.2.

2.1.3. IIpoBepka repMETHIHOCTH, 11.7.3.

2.1.4. Onpobosanue, 11.7 4.

2.1.5. Onpepesnenye METPONOrHUeCKHX XapaKTEPUCTHK pacxofioMepa, 11.7.5, paszen 8.

3. CPEJICTBA IIOBEPK#

3.1.Ilpn npoBepenMy omnepandi NOBEPKY IPHMEHSIOT CHICAYIOIIHE STAJIOHElI H HCIEITATeIBHOE
obopyznoranwue;

3.1.1. ITpu omepanusx m.2.1.3 ruapasmiyeckuii Ipece ¢ KOHTPOIBHEIM MAHOMETPOM KIacCOM TOIHOCTH
He ke 0,4,

3.1.2, Tlpu ompefeNcHHH METPONOTHUECKAX XapaKTEPHCTHK, COOTHOIIEHHE OCHOBHEIX HOTPEINHOCTeH
[IOBEPOYHEIX YCTAHOBOK (3TANOHOB EAWHALl (PM3HYECKHUX BEIHYRH) H IOBEPAEMOr0O pacxomoMepa
Beibupator cornacHo I'OCT 8.510-2002 «I"CH. I'ocynapcTBeHHas IOBEpOYHAsl CXeMa I CPEACTR
n3MepeHns obveMa H Macchl xmaxocta», ['OCT 8.374-2013 «I['CH. I'ocynapcTBeHHas HOBEpOYHAs
cxeMa JiId CpefcTB H3MepeHnit 065eMHOTO H MaccoBOro pacxona (odseMa u maccesr) Boxsm» 1 [OCT
8.142-2013 «(I"CH. I'ocymapcTBeHHas NOBEpOYHAd CXEMa I CPEACTB M3MEpPEHHH MacCOBOTO H
o6 BeMHOTO pacxofa (Maccel 1 00beMa) KEIKOCTH.

IIpu moBepke IPHMEHSIOT CISAYIONIHE STAIOHEL H HCNEBITATeNEHOE 060py toBaHTe:

- IIOBEpOYHAs YCTAHOBKA IS JKHJIKOCTEH C JMama3soBEOM BOCIPOH3BENEHHS JeHCTBHTENBHBIX
3HAYCHHH MAacCOBOTO pAacxOZa, COOTBETCTRYIOIIHMM JHAlla30HY H3MEpeHH IOoBepseMoro
pacxogomepa (B ToM urclie Ha 0a3e 3TaIOHHOTO MacCOBOI0 pacxozoMepa HIIH BECOB);

HCTOYHHK IIOCTOSHHOTO TOKA HanpspkeHueM 24 B, nepemernnoro Toka 220 B, gacrotoit 50 I'm;

DIEKTPOHHEIA CUSTUYHK MMITYJIECOB aMIIETyHo# 1o 50 B 1 wactoroii 0...10 xI';

MHJITHAMITEPMETP TOCTOSHHOTO TOK2 IS H3MepeHHi B quanasone 4...20 MA ¢ MOTpemHocTEo =+

0,01%;
INIOTHOMEP C JWalla30HOM H3MEpEHHME MIOTHOCTH, COOTBETICTBYIOIINM RBEIIONHEHHIO oliepariuit
110 11.7.5.5, ¥ aGCONIOTHEIMH IIOTPEIIHOCTAME HaMepernit 0,1 xkr/v’; 0,5 kr/vc; 1 ko/vs
TICUXPOMETP acIHpAlHOHHBNA I H3MEPEHH BIAXKHOCTH BO3yXa B Juamasoue 30...90 %,
3.1.2 (H3menennan pedaxyusn, Ham. Nol)

3.1.3. Ilpun npoBefeHnH MOBEPKH MOIYT OBITH HCIIOJNB30BAaHEI CIECAYIOIIHE IIOBEPOYHEIE CPEABL BOXA
BOIONIPOBOHAS, KEPOCHH, HedTh, GeH3MH, JU3eBEHOE TOILIBO, MHHEPATEHOE MACIO H T.II.

3.2, Mcnoms3yeMble 3TaNOBBI efWHUIY (pa3sMEpoB) BENHYMH MNOJDKHEI OBITH IIOBEPEHEl H HMETh
IeCTBYIOIMYE CBHEETENECTRA O IOBEPKE.

3.3. lomyckaercs HCHOONB30BaTH JPYrHe OTANOHBl ©MHHI BEIMYHH C METPOJIOrHIECKHAME
XapaKTepUCTHKAMH He XyXXe YKa3aHHEIX.



4, TPEBOBAHUNS BE3OITACHOCTH

4.1. TIpu npoBeNeHHK OBEPKH COOII0AatOT TpeOOBaHUs 6e30IaCHOCTH, OLpeLeIieMble:

- npapunamu Ge30mAaCHOCTH TIpyJa M HOXapHOH 6e30mMacHOCTH, JEHCTBYIOIIIMH Ha
MOBEPOYHOH YCTAHOBKE;

- mpaBunaMA 0E30IaCHOCTH IPH OSKCIIYaTalldM HCIIONB3YEMBIX 3TANIOHOB, KCIBITATENEHOTO
ofopynoBanust H ITOBEPAEMOr0 pacxXoJOMeEpa, NPHBEJCHHBIMH B OSKCIUIyaTAllHOHHOH
JOKYMEHTaLlHH;

4.2, MoRTaX 2MeKTPHYESCKHX COeRHHEeHuH AomKeH nponssoauthed B coorsercTsuy ¢ 'OCT 12.3.032 u
"IIpaBunamu ycrpoiicTBa snexipoyctaHoBok" (ITVD, usnanue 7 ot 12.08.2015 r.).

4.3, K moBepke MOMYyCKAIOTCS JIMIA, HM3YYHBIIHE PYKOBOZCTBO IO 3SKCIIYaTalHM Ha TMOBEPAEMBIH
pacxXofoMep M HMEIONHe KBaTH(HMKANOHHYIO IPYNIy Io TexHuke GesomacHoctn He HIke I B
cootsercTBMH ¢ "llpaBmmamMu TexHuky ©€30IIACHOCTH IIPH OKCITyaTallMH 3IEKTPOYCTAHOBOK
noTpedutenei".

5. YCHOBIA IIOBEPKH
5.1. IIpu nposefeHyd HoBepky 1o LI 7.4.1 1 7.4.2 cobmopatoT CeIyIomue YCIOBHS:

TEMIIePaTypa OKPYIKAICIIEr0 BO3AYXa 23£5°C;
TeMIieparypa paboueii cpemsl ot 18 o 32 °C;
OTHOCHTEILHAS BIIAKHOCTE BO3yXa He Oosee 70 %;
arMoc{epHOe AaBIeHHE 86...107 xI]a.

Pazoen 5 (H3menennan peoaxyun, Him. Nol)

6. IIOAI'OTOBKA K IIOBEPKE

6.1. IloBepseMEL pacxomoMep HopxeH OBITE CMOHTHPOBaH HAa IIOBEPOYHOM yCTaHOBKE HMIIH Ha MECTE
SKCINIYATA[MA H IOATOTOBIEH K paboTe COTNacHO PYKOBOACTBAM IO IKCIUIyaTalHH Ha IOBEPACMBIH
PacxoZoMep U IIOBEPOIHYIO YCTaHOBKY.

7. TIPOBEJIEHME ITOBEPKH

7.1. Buemnuit ocMoTp.

7.1.1. Ilpu BHEIIHEM OCMOTpE YCTAaHABIHBAIOT:

- OTCYTCTBHE MEXaHHIESCKUX IOBPEXKACHHIM 1 NetheKTOB, He IO3BOJAIOIMUX IIPOBECTH IIOBEPKY;
- COOTBETCTBUE KOMILIEKTHOCTH PacxoA0oMepa €T0 TeXHHYECKOH JOKYMEHTALVH;
- COOTBETCTBHE UCIIONHEHHS PaCXOAOMEpa ero MapKHpOBKeE.

7.1.2. PacxomoMep He IpoIIeAMHii BHEITHUH OCMOTP, K II0BEPKE HE JOIYCKAloT.

7.2. Upentuduxanus mnporpaMmuHoro obecnmegeHus 0a3zoBoro mpoleccopa H - 3NIEKTPOHHOTO
npeobpa3oparens.

7.2.1. IIpoBepKy HACHTHGUKAIMOHHBIX IPHU3HAKOB IIPOrpaMMHOI0 00ECIIEYEHH PacXoJoMepa IpOBOJAT
¢ momompio cepBucHoro IIO  ProlinkIl, IO Prolinklll, mmm ¢ nDOMOIOBI0 NEPESHOCHOrO
Hartkommymukaropa. CuuTHBaHUEe EOCHTH(HMKANMOHHBIX NPH3HAKOB NPOrpaMMHOTC 0OecTieueHUS
IIPOBOAAT COMJIACHO HHCTPYKIOWH IO SKCIUTyaTallHl HAa KOHKDETHYI0 MOZENS: pacxomoMepa.
PacxomoMep cuyuraercs TONHBIM X SKCIUIyaTalluH, e€ciM BepcHs INporpaMMmHoro obecmeueHHs
pacxozoMepa COOTBETCTBYET HH(opManuH, ykazaHHol B onrcanun Trma CUL.

7.3. IlpoBepka repMETHYHOCTH.

7.3.1. IlpoBepKy TEpMETHYHOCTH H3MEPHTENHHOTO TpybonpoBOZa TMOBEpOUHOH YCTAaHOBKH C
IIOBEPSEMEIM PacXONOMEPOM IPOBOAST COIVIACHO MHCTPYKLHH IO 3KCIUIyaTallMM HCIIONE3YeMOH
IIOBEPOYHOH YCTAHOBKH.

7.3.2, PacxoxoMep cUMTAaeTCs BHIIEPIKABIIMM HPOBEPKY, €ciiM B TeuyeHue 15 MEHHYT He HaOmoIanoch
IIPOCAYHUBAHMAS XKHUIOKOCTH, 3aIIOTEBAHNS CBAPHEIX IIBOB WK CHHKEHUSA JIaBICHHA.

7.4. OnpoboBaure.

7.4.1. OnpobyroT pacxozioMep Ha NOBEPOUHOH YCTAHOBKE ITyTEM YBEIWYECHUS WM YMEHBIICHHS Pacxoa
XHNKOCTE B TpefienaX pabouero AmanasoHa uaMepenwit’. Pesymbrarsl onpoGOBaHHS CUUTAIOT
YOOBICTBOPHTEIBPHEIMH, €CIH HApH YBEINYCHAM MJIH YMEHBHUIEHMH pPacXxofa IXHIAKOCTH
COOTBETCIBYIOIMM 00pasoM H3MEHANMCE IIOKa3aHMS Ha JUCIJIee pacXofoMepa, Ha MOHHTOPE

b Onepamm [OBEPKH BEIMOIHAIOT M1 BEJIHIHH, H3MEPACMBIX pacX0g0MEPOM B COOTBETCTBHH € 06NIACTEIO €T0 IPHMCHEHHU,
¥ HCHIONB3YEMBIX BEIXOAHBIX CHTHRIIOB.



4
KOMIIBIOTEPA, KOHTPOJLIEPA, BEIXOAHEIS CHTHAIEL

7.4.2. B ciydae BHeodepe[HOH IOBEPKH pacxofoMepa IIPH 3aMeHe 3NEKTPOHHOTO IIpeodpaszoBaTelit
mozena 5700 mmm Onmoka sieKTpoEHKH mpeoOpazoparena moaemd 5700, BEIIONHSIOT ITYHKTEI
MeTomukr rosepku 7.1, 7.2. OcTanbHBEle OmEpanyy TOBEPKH HE BBUIONHSIOTCH, TaK KaK Bee
ImapaMeTpsl mpeo0pasoBaTens pacxofa (KanuOpoBodHble KO3(hGHIHEHTH, HACTPONKH AHANA30HOB
H3MEpeEni ¥ T.1.) NepeHocATCS B HOBEIH 610K SNeKTPOHHMKH TIpK MoMoIH (mm-namsary (SD-kapra),
H3BJIEYEHHOH 3 3aMEeHAEMOro 6J10Ka 3IEKTPOHAKY.

7.5. OupepernieHre METPOTOTHYESCKHX XapaKTEPHCTHK.

7.5.1. B coorercTBuH ¢ .16 u .18 npuxasa Munrnpomrtopra Poccuu ot 2 mong 2015 r. Nel815, na
OCHOBAaHWH THCEMEHHOTO 3adBJICHHS BIANENHIa, HOBEPKY PAcXOIOMEPOB JOIIYCKAeTCS IPOBOAUTH
TORBKO JUil YYAaCTKOB JHANa30HOB H3MEPSHHH IPAMEHAEMBIX BEIIMYAH K IUI1 COOTBETCTBYIOIIHX
H3MEPUTENLHEX KaHaNOB.

7.5.1 (Hamenennan pedaxyus, Ham. Nel)

7.5.2. Eci  OTHOImEHHE IOTPEeImHOCTEH IIOBEPOYHOH YCTAHOBKH M JIOBEPAEMOIO pacxoloMepa IpH
H3MEPEHHH MacChl TEKyIIeH cpemsl cocTaBisieT 1:3, TO HOTpemmHOCTE PacxooMepa ONIpEemeiITiOT
CPaBHEHHEM IIOKa3aHHH AWMCIUIes KOMIIBIOTEpA pacxoja IIOBEPOYHOH YCTAHOBKM C IIOKa3aHHSMH
JUCIesS BIEKTPOHEHOTrO IpeobpaszoBarens pacxomoMmepa. CpaBHEHHME IIOKa3aHHMH pacx0XOMeEpOB
IPOBOJAT KAK MHHAMYM B TpeX TOUKaxX Jiiaiia3oHa HaMepeHwmit nosepsemoro pacxomomepa Qg 0,1-
0,25Qmax, 0,4-0,45Qmax, 0,5-0,8Qmax (k = 1, 2, 3). Ilpy HEBO3MOXHOCTH BOCIPOH3BECTH
HOBEPOUYHOM YCTAHOBKOM MaKcUMAaNbHEIE 3HAUCHHS pacxofla, HONMYCKAeTCs OIpeleNieHie OCHOBHOM
OTHOCHTENEHOM MOrPEIIHOCTH IO IPEM TOUKaM, C 00f3aTellbHBIM BKIIIOYCHMEM MAaKCHMAIBHOIO
pacxopa, KoTopsIil obecrieurBaeT HOBEPOYHAS YCTaHOBKA. Yueino u3sMepeHuit MaccoBoro pacxona Q
IIOBEPOYHOM YCTaHOBKOH B kaxiod Touxe k = 1, 2, 3 auanazona JOKHO OBITH He MeHee JBYX (i =
1,2). JomyckaeMile OTKJIOHGHHS W3MEPEHHBIX STAIOHHON NOBEPOYHOI YCTAaHOBKOH MacCOBBIX
PacxomoB XAAKOCTH Q OT HOMHHAIBHEIX (Qx B KOHTPOJBHEIX Todkax: He Gomee =3 % (k =1, 2, 3).
Ha 3apaHHBIX MaccOBEIX pacxofiax Qy BEIIONHIOT M3MEpPEHHS MACCHl XHAKOCTH M,y MOBEpoYHOM
YCTAHOBKOH M IIOBepsIeMEIM pacXomoMepoM. PacxofoMep CUMTAIOT BEINEP)KABINNM IIOBEPKY, €CIIH
MOZYJIM 3HaYEHHH €r0 OTHOCHTENHHEIX IOTPeINHOCTeH, pACCUUTAHHbIX IO opMmye:

M, —-M
8 =2 M 100%, k=1,2,3;i=1,2 €)
M

m
yki

rpe.

Myki - Macca MXHIKOCTH, H3MCpCeHHad IIOBCPO‘H'IOﬁ ycTaHOBKOﬁ, IpA 3aJaHHOM MacCOBOM pacxonc

Qki; Mpki - Macca XHIKOCTH, M3MEpPEHHaI PacX0onOMEPCM, YEOBIECTBODIIOT HEPABCHCTBY:

5,,,k,|s§m‘aan, k=1,2,3; i=1,2,... 4)

- BEpXHsA TPaHHIA JONYCKaeMOiH TOTPEeITHOCTH pPacXofioMepa TPH H3MEPSHHH MacChl

e J,

don
COrJTacHO TPeOOBAHMIM TEXHAIECKOH JOKYMEHTALHH.
IIpameqanue:
- Temieparypa paboueit cpegsl — 1o 1.5.1.;
- IpH TOJOXKHTEIBHOM pe3yNbTaTe NOBEPKU IIPH H3MEPEHHM MACCHI TEKYHIEH CPEHbi, pacXoAoMep
TIPH3HAOT I'OJTHEIM JUIS H3MEPEHMH MacCOBOTO PacXoxa;
- IpH HCHONB30BAaHUH HMITYJIBCHOIO BBIXOJA HM3MEPEHHAS PacXoJOMEpOM Macca HAXOAWTCA IO
tdopmye:

My= Nxqm, &)
re:
N - KOIH4YECTBO MMILYIBCOB PACXOAOMEPA 3a BpeMS H3MEPEHHUH;
(m - II€HAa AMITYJECAa PacXogoMepa IpH H3MEPEHHH MACCEL
Eciman mepaBeHCcTBO (4) He BHINONHAETCH, XOTA OBl JUIL OHHOTO H3MEPEHHA MacCH B 000t u3
BEIOpaHHEIX TOYEK Apana3zoHa M3MEpeHHH MOBEpAEMOT0 pacXoAoMepa, TO HeoOXOOMMO BHIIOJIHHTE
HmoBepKy (KaiHOpOBKY) pacxojoMepa C IOBTOPHEIM ONpPEACICHHEM €ro KanuOpOBOYHEBIX
k03¢ dHIHenTOB corylacHo paszeny 7.5.3.
IMpuveyanme. KamubpoBounble Kod((WOMEHTE! IMO3BOMEOT YCIPAHHTh CHCTEMATHYECKYIO
COCTABJLIIONIYIO HOrPENTHOCTH PacXooMepa, IPUCYTCTRHE KOTOPOH He II03BOJISIET IPOBECTH MIOBEPKY
pacxofoMepa o ynpomEHHOH cxeme 1.7.5.2. Ecnu Hapymenwe HepaBeHCTBa (4) 06ycIoBIeHO
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HMEHHO €€ MPHCYTCTBUEM, TO HCIIONB30BaHHE KaNHOPOBOYHAIX KOPPEKTHPYIOIHX K03t dumuenToR
BO3MOIKHO ITO3BOJIAT BBIIOIHUTE IIOBEPKY pacxoA0oMepa C HCIIOJIB30BaHUEM KpuTepus (4).
B cmyyae cooTHOIIEHHS OTPEINHOCTEH H3MEPEHUH 3TalloHa H TOBEPIEMOro PacxooMepa XyxKe, deM
1:3 onmpenenerre NOrpemIHOCTH H3MEPEHHH pacx0ZoMepa MPOBOIUTE 1o 11.7.5.3.
25 (Hamenennan pedaxyus, Him. Nel)

7.5.3. a1 mpakTH4ecKOH peamu3aldE TPOUERYPHI IIOBEPKM C HCIIONB3OBAHHEM KATHGPOBOYHEBIX
ko3pdmmmenTos, orsewatomed TpebopammaM «'OCT 8.009 - 84, I'CH. Hopmupyemsie
METPOJIOIHYECKHE XapaKTepHCTIHKM CpeACTB H3MepeHuii» u «PJl 50-453-834. XapaxrepucTHKH
TIOTPEIHOCTH CPELCTB H3MEPEHHI B PeaTbHEIX YCIOBHIX SKCIUTyaTaluy. MeTozbl pacuéray, 3a1aTh B
TpaHMIax JAyana3oHa H3MEpPEHHH Macchl ITOBEpAEMOro pacxoioMepa HE MEHee IATH Touek Qy,
(k=1,...,5,...) mo MaccoBOMY pPacxofy XHIKOCTH, BOCHPOH3BOIHMOMY MOBEPOUYHON YCTAHOBKOH. B
KakA0H BeIOpaHHOH Touke Q, (k=1,...,5,...) IIpK 3a7aHHK BpeMEHH H3MEPEHHI H MACCOBOTO PAcXoia
BBIIIOJIHNTE C IIOMOINBIO IIOBEPOYHOM YCTAaHOBKH OT ISTH A0 Aecatd m3mepenuid (i=1,...,5,...,10)
MAcChl XKHAKOCTH My, IpomeAmeii no u3MepuTenbHoMy TpybonpoBoxy. COOTBETCTBEEHO, 3a TO e
BpeMA H3MEpEHHMil NOBEpsEMEBIl PacXOAOMEp TAKKe CHENAET OT ISITH IO JECATH H3MEpPEHHA MacChl
HKIEIKOCTH Mpri, k=1,...,5,..., 1 = 1,...,,5,...,10. 3arem BEIMHCINTL cpeanue apuPMETHUECKHE
(MaTeMaTHUYECKHE OXXHIAHMS) PE3YIbTATOB M3MEPEHHI MacChl XUJKOCTH IIOBEPOYHOM YCTAHOBKON U
MOBEPAEMEIM PacxoJoMepoM I Kaxmoi BeiOpanHol Touxu (k = 1,...,5,...) AuamasoHa waMepeHuii
pacxozmomepa:

_ 1 n(k) _ 1 n(k) )

. =— <i< : 5< <
M, e ;‘,My,,, M, ) 2 Mo I<i<nk); 5<nk)<10  (6)
[IprMedanne: HCXOIS H3 AQHAMM3a IIOBEHEHHS pPacXOmoMepa, B KoM Touxe «k» IuanasoHa
H3MEPEHHH MOXHO AenaTh pasmiuHoe gucno n(k) mamMepeHnit Macchl.
B xaxnoit seiGpannoit Touxe (k = 1,...,5,...) AnamasoHa m3MepeHmii pacxojoMepa PacCUHTEIBAIOT
kaymbpoBodnble k03¢ GUIEeHTEL:

C,==%, k=1,..5,. 0)

YMHOXKas pe3yRAbTaThl H3IMCPEHHH MacCH pacX0ZOMEpOM, COOTBETCTBYIOmue Kk-off Touke, Ha
HOMNpaBo4Hkli Koa(humuenT Cy, MOIyUaroT s Kol Touky «k» HCIIPaBICHHEIE CEPHH

M;kl =C,x M, 1 <i <n(k) 8
Pe3YJIBTATOB H3MEPEHHIT MACCHL PACXOZIOMEPOM.

3aTéM BHIMHCITIOT AOCOMIOTHBIE MOIPEINHOCTH KaXAOTO OTKOPPEKTHPOBAHHOIO PE3yIILTATA
H3MEPEHHH Maccs! pacXomoMepoM Ul Beex Touek k = 1,...,5,... AHana3ona H3MepeHHii:

ITpn onpepenennu xamubposouroro koadouunenta B BrAe oTHOWeHHS (7), MATEMATHUCCKHE
oxuyianast A, = M(A,)aGCoOTHEIX morpemHocTelt A, BRENEHHEX 10 dopmyne (9), B Kaxmoi
Touke «k» [ManasoHa M3MepeHHd paBHEI Hymo A, =0, k = 1,...,5,..., uTo 03HayaeT OTCYTCTBHE

CHCTCMATHUECKOH COCTABJIAIOMEH IOrPEIIHOCTH PE3yJbTATOB M3MEPEHHH MAacCHl pacxoloMEpOM B
BEIOpaHHEIX TOUKAX JHANa30Ha A3MEPEHHH.

CKO abcomoraex morpemsocteii (8) pacxoxomepa Si, COOTBETCTBYIOIIMX TOUYKAM JHATIA30HA
usMeperuit k= 1,...,5,...,HaxoxsTes mo dopmyiie:

(10)

O6o3Ha4mM rparAIE! a0COMOTHOM MOIPEIHOCTH IOBEPOYHOM YCTAHOBKH PY H3MEPEHHH MaCChl
KufKocTH B Touke «k»: + A . Ilpu HOpManmbHOM (rayccoBOM) pacHpeleNeHHH ILIOTHOCTH

sepostHocTH  CKO  alcomoTHOH — MOrpEIIHOCTH  NOBEPOYHOH — YCTAHOBKM  ONpefessercs
COOTHOIMCHHAEM:

M, %6

S wm S, =K

Yk
=Y 11
¥ 71,96 » 1,96 in
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rae J, - BepXHsS TPaHMUa OTHOCHTENBHOH IIOrPEINHOCTH (HeoTpeIeIeHHOCTH) IOBEPOYHOM

YCTaHOBKH B TOYKE «k» JuarrazoHa HBMepeHHﬁ pacxoaomMepa,

M v " cpeanee apmbMemqecKoe PE3YNETaTOB M3MEPCHHHU MAacChl XHIOKOCTH IIOBEPOYHOM

YCTaHOBKOI B TouKe «k», onpeneneHHoe no gopmyne (6).
I'paHuEl OTHOCHTENEHON HOTPEMIHOCTH IHOBEPSEMOTO pacxojoMepa B Touke «k» NHAala3’oHa
HM3MEpeHHi MaccH IPH AOBEPHTENbHOH BepoaTHOCTH P = 0,95 onpenensrorcs OTHOICHHEM:

A,.(8H
5., =Lu®H 100y k=1,...5,.. (12)
M,
rae M ok - CpemEee apudMeriuecKoe pesyNbTATOB H3MEPEHHH MAcChl JXKHAKOCTH B TOHUKe «k»
IIOBEPAEMEIM Pacx0OMepOM, TaKKe olpenenenHoe no dopmyie (6);

A, (6,1)=%2,0,/S + S% k=1,..5,.. - Tpanmmsl aGCOMOTHO NOrPENTHOCTH H3MEPEHHH

Macchl SKHIKOCTH IIOBEPAEMBIM pacXofoMepoM B Touke «k» JOHamasoHa W3SMEpEHME IIpH
nopepuTensHO BepoaTHocTH P = 0,95 m pmomymeHHH O rayccoeoM paclpefeNcHHH INIOTHOCTH
BEPOATHOCTH HCKOMOH IOTPEIIHOCTH; HHACKCEL «B» H «H» - BEPXHAA H HIDKHAA IPaHHLA
abCOMOTHOH MOTPEIHOCTH PACXOLOMEPA [IPH H3IMEPEHHH MaCChI.

PacxozoMep cumTaeTcs NpOINEAINHM IOBEPKY, €CIH MOAYIH TPaHHI] OTHOCHTENBHOH
MOTPEIIHOCTH  pacxofoMepa i BceX BBIOPaHHBIX TOYEK JHANa30Ha HM3MEPEHUH Macchl
YEOBIETBOPSIOT HEPABEHCTRY (4).

(Hsmenennan pedaxyun, Hsm. Nel)

7.5.4. [lorpeimHOCTE pacxofoMepa Npu H3MepeHuH o0bEMa OHNpPeAeNdIOT CpaBHEHHEM ITOKazaHHH
JUCIIes 3ISKTPOHHOrO mpeo0pa3zoBaTeNs pacxoAOMeEpa C IIOKA3aHMAMH JMCIUIES KOMIBIOTEpa
pacxojia NOBEPOYHOH YCTAaHOBKH B pafoueM JuanasoHe H3MepeHuit 065EMHOTO pacxo/ia MOBEPSIEMEIM

PacxomoMepoM B TpEX HOMHEHaIBHBIX Toukax Vy(k = 1, 2, 3): V..., V... Uucmo m3MepeHuit B
Kaxpol Touxe «k» moipkHO OBITH He MeHee ABYX Vy; (1 = 1, 2) mpu HOIyCTEMOM OTKIOHEHHH

3ajasHoro oOBEMHOTO pacxofa V), OT HOMHHANBHOrO V), B KOHTPONBHBIX Toukax + 3%. Ilpu

3amaHHOM OOBEMHOM pacxone V), IpoM3BOAAT H3MepeHHe 00BEMa JKHMAKOCTH 32 YCTAHOBICHHOE
BpeMd M3MEpeHH, KaK IIOBePOYHOM YCTAHOBKOH, TaK M IOBEpseMBIM PacXOAOMEpoOM. Pe3ynbTaThl

m3Meperui 0068Ma Vi B Vpki, COOTBETCTBEHHO. PacxomoMep CUMTAIOT BAEIIEPIKABINIMM IIOBEDKY,
€CJIH 3HAYEHHU Er0 OTHOCHTEEHOM IIOrPEITHOCTH, PaCCYUTaHHEIe 10 GopMyJie:

5vk,=Mx100%, k=1,2,3; i=1,2 (13)
yki
yi (K
Viki - 00BEM IKHHKOCTH, M3MEPEHHEIH IIOBEPOYHOH YCTAHOBKOH IIDH 3afaEHOM V), o0BEMHOM
pacxoze;

Vpki - 00BEM XKHIKOCTH, HIMEPEHHBIH PACXOXOMEPOM,
YIOBIETBOPSIOT HEPABEHCTRY
|§v,d|55vaon, k=1,2,3; i=1,2 (14)
rae &,00n -BepXHAA IpaHMIa JOIYCKAaeMOil IMOrpelIHOCTH pacxoAoMepa IpH H3MEpeHHH 00bEMa B
COOTBETCTBHH C TEXHHYIECKOH JOKyMEHTaunek.
Ipumeuanne:
- IIpA IOJOXKWTENEHOM pe3yibTaTe ONepalldd HOBEPKH IPH HM3MEPEHHH pacxozoMepoM o00BEMa,
pacxooMep IPHA3HAIOT FOJHEIM IS H3MepeHHl 00BEMHOr0 pacxona U 00BEMHOMY TO3HPOBaHMIO,
- TpH WCNOIb30BAHHH HMITYNECHOIO BBIXOJA pe3YyNbTAT M3MEPEHHS pacxojoMepoM 00LEMa
HaxoauTea o dopMysne:
V, =Nxqy,
rme:
N- KOJIYeCTBO UMIYABCOB PACXOJOMEpa 3a BpeMA H3MEpeHHit 00séMa;
qy - lleHa IMIyIbca IIpH H3MepeHun 00bEMa.
7.5.5. AGCOMOTHYIO TIOTPENTHOCTE pacxofoMepa MpH M3MEPEeHHH IIOTHOCTH ONPENEIAOT CPABHECHHEEM
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[IOKa3aHWil JHCIUIes 53JIEKTPOHHOTO IpeobpasoBaTeNsl pacxofia € IMOKa3aHHWAMH IJIOTHOMEpa B
paboveM muanasoHe H3MEPEHUH ILIOTHOCTH. Uncio W3MepeHnil B BEIOpaHHOH Touke «k» MuamazoHa
H3MepeHwuii - He MeHee AByX (i= 1, 2). Pacxoomep cunTaloT BEIEPIKaBIIAM IIOBEPKY, ECIIH 3HAYCHHSA
ero abcomoTHOH NOrpelmHOCTH H3MEPEHHS INIOTHOCTH Ap B KaXAol BRIOpaHHO# k-0 Touxe mpu
KaKIOM i - OM H3MEpEHHH, paccadTaHHOe Ho hopmyie:

Apii = Ppki = Py (15)

rue:
Ppki = TUIOTHOCTE JKH/IKOCTH, H3MEPEHHAA PACX0JI0OMEPOM;
Paki- IWIOTHOCTH XUIKOCTH, H3MEPEHHAs JEHCHMETPOM.
He NpEBBIIAET IPAHHI] HOIycKaeMoli abCONFOTHOM HOrpemrHOCTH pacxXofoMepa IpH H3MEpeHHH
IUIOTHOCTH, YKA3aHHEIX B PYKOBOJCTBE IO AKCIUTyaTalliH JJIs COOTBETICTBYIOINETO €r0 HCIIOMHEHHS.
IIpumeuanus:
- oIleparHs HOBEPKH PACXOJOMEPA IO INIOTHOCTH MOXET OBITH IPOBeZIeHa, KaK Ha IOBEPOYHOM yC-
TAHOBKE, TaK ¥ Ha MecTe OKCIUTyaTamun ©Oe3 [OEMOHTaka pacxXojoMepa, IIOCIIeIHEE
TpeoYTHTeNEHEE.
- B CNy4ac IpEBBINIEHHS TIPaHMIl JOIycKaeMmol abCONMFOTHOH IIOTPeImmHOCTH pacxojoMepa MHpH
HA3MEPEHNH IIOTHOCTH, JOIyCKaeTcs KaMiOpoBKa KaHala IDIOTHOCTH aHAJIOTHYHO I1.7.5.3 Iia kanaia
H3MEPEHUT MaCCHL
(H3menennan peoaxyus, Him. Nel)

8. BECITPOJIMBHA IIOBEPKA C IIOMOIIbIO IIPOLIEAYPBI SMV.

8.1. BecipormBHAsA IOBEpKa C TOMOIIBI0 mponexypsl SMV Moxxer OHITH BHIIONHEHA TOJBKO JUIS
PAacXoJOMEPOB, MCHOJE3YIOIMUXCS JUIL H3MEPEHUH MAcCOBEIX PacXO0B MKHAKOCTEH C IEepPBUIHBIMH
npeobpazoBarenavmu Moaeneit CMF, CMFES u F, ykoMImiekToBaHHBIX 0a30BEIM MPOHECCOPOM MOJIEITH
800.

8.2. YcnoBusa noBepKu:

8.2.1. Ilpn npoBeAeHAN NOBEPKHA OSCIPOJIMBHEIM METOJOM JOJDKHE! COOJIOAATECS CIIENYIOIIHE YCIIOBH:

TeMIlepaTypa OKpy’KaloIero Bo3gyxa 23+£5°C;
CKOPOCTH H3MEHEHHA TEMIIEPaTYpPhl

OKpy:KaroIero Bo3xyxa, e 6onee 0,2 °C/mumn;
OTHOCHTENIbHAs BIIAXKHOCTE BO3IyXa He 6onee 70 %;
atMoctepHOE AaBieHe 86...107 1a.

8.2.1 (H3menennaa pedaxuua, Hm. Nel)
8.2.2, Pacxonomep JomxeH OBITh CYXUM H THUCTHIM.
8.2.3. Pacxonomep fomkeH O5ITh CBOGO/HO MOJBENIEH, 8 (IIaHIbl 3aKPEITEL 3ariymKaMe (cM. pac. 1).

Puc 1. Pacxomomep, IOATOTOBIEHHEIH K HpoLieAype OeCIpOIMBHOM HOBEPKH.
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8.2.4. Ilepen HadamoM TIPOLEAYpPE! IIOBEPKH pacxoioMep HEOOXOZMMO BBLAEPXKaTh B YCIOBHSAX
IIpOBEJICHHs] TIOBEpKH I crabHiM3aliii ero Temieparypsl. Fl3MeHeHHe TeMneparypsl TpyOEI
IIEPBHYHOrO IpeodOpaszoBarens (OmpenenseMoii MO BCTPOSHHOMY JATYMKY TEMIICPATYPHI) NOJDKHO
6rITE He Ooneel,2 °C/mum.

8.3. IIpoBoasT BHEMHMAN GCMOTp COINAcHo 1. 7.1.

8.4, ITpoBoagT HACHTHOAKATIIO IPOrPaMMHOT0 00ECIEUeHH PACXOOMEPA COMIIACcHO 11.7.2

8.5. KoHTpOoNs napaMeTpoB pacxozoMepa ¢ IOMOIIBIO nponeaypsl SMV.

8.5.1, 3anmycTuTe ABa:KABI Tponenypy SMVcOrnacHO pyKOBOZCTBY IO 2KCIUIYATal(MHd pPacxomoMepa.
(amyck mpomemypsl Bo3MoxkeH ¢ mnomompro KK C aumcnnes pacxomomepa, IIO  ProLink IT,
TIOProLink IIT wim Hart xkoMMyBHKaTOpPA).

ONEeKTPOHHEL Npeobpa3oBaTelib pacxoJoMepa B aBTOMATHYECKOM PEXHME IIPOBOJAUT KOHTPOJIb BCEX
SIEKTPOHHBIX Ienel pacxooMepa H BEYHCISIET OTHOCHTENEHOE M3MEHEHHE KECTKOCTH IpaBo# M
neBoii cropox II-o0pasHoi TpyOE neper9HOro npeobpasoBarelid Mo GopMysaM:

Kopa — K,
OK g = — 22— % 100% (16)
0,npaa
Ky —K
OK gy = —222 110 ¢100% (17

0,71ea
rae K, - XeCTKOCTh IpaBoif HJIM JIEBOH 9acTH TPYOB], BEIMHMCICHHAS C MOMOIIBIO IPORERypsl SMV

TIPH 3aBOJICKO# KanmOpOBKE W COXPaHEHHAs B IAMATH PacXomoMepa;
K, - mecTkocTb Ipasoif WM JeBo# 9acTH TPyOkl, BEIMHCIEHHAA IIPH TEKYIIEM 3alycke IPOLEeIypPEl

SMV.

8.5.2. Ecyr pasHOCTp MEXIy pe3yabTaTaMM [OCHEHOBATENLHEIX OHpENeNneHH OTHOCHTENLHOrO
H3MEHEHHs JKECTKOCTH NI Kako#-nmubo cropons! TpyOs! mpesocxomut 0,1%, HeoOxonumo OBTOPHTE
mponenypy SMV pmo 10 pas, moka pasHOCTE MEXAY pe3ylbTaraMH JABYX HOCIEHOBATENBHEIX
ONpefelicHni OTHOCHTENIPHEIX H3MEHEHHH ecTkocTH He okaxeTcs MeHee 0,1%. Ecmm mamHOE
YCIIOBHE He MAOCTHTaeTcs NPH ACCATHKPATHOM IIOBTOPEHHM IIPOLEXYPEl, PACXOXOMEp IOIJIEKHT
TIPONEBHOM NoBepke (KaOpoBKe).

8.5.3. Bomucarh 3HaueHHst OTHOCHTENBHBIX M3MEHEHHI JKECTKOCTH TPyOOK, monydeHssle B I. 8.5.2 ¢
HOMOMBIO IpaBoif M NeBOoH METEKTOPHEIX KaTymekdK,,,,(napamerp RPO stiffness) u JK,

e6

(mapamerp LPO stiffness) mia AByX IOcienoBaTeNbHEIX H3MEPEHHH, I KOTOPHIX BBLIIOIHEHO

ycnopye 11.8.5.2 ¥ BRUMCIUT CpefiHue 3Hadenns oK, 1 6K, .

8.5.4. Pacxoromep cunraercsi TOAHBIM K 3KCIIyaTallMH C IPaHHIAMH JOIYCKacMOH IIOrpeINHOCTH IIpH
H3MEpeHHH MaccEl (MaccoBoro pacxoxa) * 0,25% (mna mopeneit CMF, CMFES), umu + 0,35% (mna
mozenu F) ecm

K,

npaa

<0,25% (18)

éKnee = 0525% (1 9)

8.6. B mpormsHOM ciydae pacxXofoMep IIOMIEKUT TNPONHBHOH moBepke (xammabpoBKe) COrJacHO
paszeny 7.

9. O®OPMIIEHHME PE3YJIbTATOB ITIOBEPKI

9.1. PeaymsTarsl moBepkd OGOPMISIOT IIPOTOKOJIIOM B IPOH3BONBHOH (opMme, TAE YKasBIBAIOT
YCTAHOBJICHHBIE TPaHHUIB! IIOIPELTHOCTH IIPOBEPAEMOr0 pAacxojoMepa IUIi HECKOJNBKAX TOYEK
IWANA30HOB u3MepeHuH (Maccel, o0b€Ma, IOTHOCTH). B INpoTOKONE NPUBOAATCS TAKKe
METPOJIOTHYECKUE XApaKTEPUCTHKH WCIIONB3YEMEBIX JTANOHOB, HOMEpa M CpOKH JHeHCTBHA HX
CBHUETENLCTB O IIOBEPKE.

9.2. IlonoxuTeNnbHbIE PE3YIHTATH] IOBEPKHM PacXofOMepa YAOCTOBEPAIOTCSA CBUAECTENECTBOM O IIOBEpKE
AIE 3anmmceio B macmopre (dbopmymape) CH, s3aBepseMoif moamuchio moBeputens (¢ jmaroil) u
HAHECCHMEM 3HaxKa IoBepkH.  CBHUJIETENECIBO © MOBEpKE O(opMigeTcsd B COOTBETCTBHH C
TpebosanmsMH pazziena VI u Ilpunosxernnem 1 x npuxasy Munnpomropra Poccun ot 02 mrons 2015r.
Nel815.

9.3. Cornacxo n. 14 mpukaza Muxnpomropra Poccuu ot 02 urosna 2015 r. cpok geficTBuA pe3yJIbTaTOR
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TIOBEPKH PacXoOJOMEPOB YCTAHOBIEH IPH BBLIAYE CBHAETEILCTBA O IIOBEPKE WM NPH HAIMYMH
3aIIHCH ¢ JATHPOBAHHOH IOAUMCHIO moBepuTens B macmopre CU — po gparsl, ykasaHHOH B
CBHIETEIHCTBE O MMOBEPKE UM IMACIIOPTE pacxomoMepa.
9.4, TIpu oTpHUATENBHBIX PE3yIbTaTax MOBEPKH pacxofoMepa 0GopMILIOT H3BEIIEHHE O HETPUTIOJHOCTH
K mpuMeHeHHto cornacHo [Ipunoxenuto 2 x Ilpukazy Munnpomropra Poccun ot 02 urong 2015 r.

Nel815.
/4/” / B.A. Unomuros
Benymuit HayqHEINA COTPYXHHK :

OI'YII «BHUMC» / =5 B.M. Yecuokos

Haganenux otzena
OI'VII « BHUMMC»




