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[TPEOBPA30BATEJIU TIEPEMEILIEHHWSA TOKOBUXPEBBIE BN-3300XL

METO/IMKA ITOBEPKH

OBIIME TTOJIOXXKEHW A

Hactosiian MeToauMka pacmpocTpaHseTcs Ha  npeoOpa3oBaTeld  MepeMelleHHs
TokoBuxpeBbie BN-3300XL (nanee - npeoGpasorarenu), u3rotosneHHsie gpupmoii «Bently Nevada,
LLC », CILIA u ycTanaBIMBaeT METOAMKY WX NEPBUYHOM M NMEPHOIMYECKO# MOBEPOK.

WuTteppan Mexkay noBepkami - 2 roja.

[Ipu nposeienuy noBepky JokHa ObITE OGecnedeHa npociekuBaeMocTs nosepsemoro CH
K ['OCyapCTBEHHOMY NEPBMYHOMY O3TaNOHY €IWHHLl UIMHBI, CKODOCTH H YCKOpEHHs MpH
konebarenbHOM JBMKeHHH TBeporo Tena (DT 58-2018). [Ipu nposeeHHH NOBEPKH B Ka4eCTBe
CPEACTB MOBEPKH JIO/DKEH HCIO/Ib30BaThCA 3TaNOH Mo ['ocyaapcTBEHHO#M MOBEPOYHONM cXeme s
CPeACTB u3MepeHW#i BuOponepemenieHHsi, BHOPOCKOPOCTH, BHOPOYCKOPEHHS M  YIJIOBOTO
YCKOpEHHs, YTBEpKIEHHOH mnpukasom DejepanbHOr0 areHTCTBA MO  TEXHUYECKOMY
peryJMpoBaHHio U MeTponoruu ot 27.12.2018 r. Ne 2772.

[Ipu onpeseneHUH METPONIOrHYECKHX XapaKTEPHCTHK MOBEPSEMOro CpPeACTBa H3MEPEHHi
MCTIONB3YETCA METO/L NPAMBIX H3MEPEHUH B cOOTBETCTBHMH ¢ ["0cyaapcTBeHHO# MOBEpOUHOI CXeMOV
JUld CpeJICTB M3MepeHHit BuOponepeMereHus, BHOPOCKOPOCTH, BHOPOYCKOpPEHHS H YIIIOBOTrO
YCKOpeHHs, yTBepKAeHHOHW npukasoM @ejepanbHOro areHTCTBA MO  TEXHWYECKOMY
peryJMpoBaHHio U MeTpoioruu ot 27.12.2018 r. Ne 2772.

MeTtoaMKa MoBepKH JOMyCKaeT NMpOBEJEHHE MOBEPKH OTAENbHBIX aBTOHOMHBIX OJIOKOB M3
COCTaBa Cpe/CTBA M3MEPEHHH (JaTYMKa WM NMPOKCHMMETpa) ¢ yKasaHWeM o0beMa BBINOIHEHHOH
MOBEPKH B CBHIETE/ILCTBE O NMOBEPKe U (MJIM) B Nacnopre.



1 [lepeuens onepaiyii MOBEPKH CPEACTBA H3MEPEHHMH.

1.1 Tlpu mnpoBeaeHWH TNEPBHYHON M TEepHOAMYECKOH MNOBepoK mpeoOpasosareei
nepemereHus TokoBuxpeBbiX BN-3300XL BhINOAHAIOT OnepaLyy, ykasaHHele B Tabauue 1.

NOTrp€UIHOCTH H3M CpeHHﬁ OCEBOIo
CMCIUEHHA

Tabnuua 1
[IpoBenenue
HaumeHoBanue onepauuu Homep nyHkTa QUSPAI IpH TODepTY
NEPBHYHON | NMEepHOAHYECKOH
1 2 3 -
Buemnuit ocMoTtp 6 aa aa
OnpoboBanue 7 na aa
OnpeaeneHue HEMMHEHHOCTH aMIUTMTYAHOH 8.1 na na
XapaKTEPUCTHKH
OnpeneneHue HepaBHOMEPHOCTH 8.2 na Ja
YaCTOTHO# XapaKTepHUCTUKH
OnpezeneHue OCHOBHOH OTHOCHTENBHOM 8.3 aa na

1.2 Tlpw mnonyyeHWH OTPHLIATENBHOrO pe3ynbTaTa KakoH-1M00 onepaiud MOBEPKH
JasbHelmas noBepKa He NPOBOAMTCS, H pe3yIbTaThl ODOPMIISIOTCA B COOTBETCTBHM ¢ 1. 10.3.

1.3 JlomyckaeTcs MpoBejieHWE NMOBEPKU OTAENBHOTO aBTOHOMHOro 00ka (AaT4MKoB) M3
COCTaBa Cpe/ICTBa H3MEepeHHUil, TaK KaK OHM ABJIAKOTCA B3aUMO3aMEHAEMBIMH.

2 TpeboBaHus K yCIOBHSIM NPOBE/ICHHSA MOBEPKH.

2.1. [pu npoBeieHHH NOBEPKH JOKHBI ObITE COOMIO/IEHBI ClIe/IyIOLIHE YCIOBHUS:
- TeMIepaTypa OKpyxarouiero Bosayxa: 23 5 °C
- OTHOCHTE/IbHAs BIAXKHOCTH OKpYsKalomero Bo3ayxa He 6onee 80 %

2.2. TTepen npoBeieHHeM TIOBEPKH Npeobpa3oBaTeb A0JKeH ObITh MOArOTOB/EH K padoTe
B COOTBETCTBHH IKCTTyaTaLMOHHO# JOKYMEHTALMEH.

3. TpeGoBaHuA K CIEMATHCTaM, OCYIIECTBIAIOLIHM MOBEPKY.

3.1. K noBepke [OMyCKalTCs JHL@, MMEIOIMe HeoOXOJMMble HaBbIKM Mo pabore ¢
Mof0GHBIMH CPeICTBAMM M3MEPEeHHH, BK/IHOYas NepeducIeHHbIe B TabauLe 2, H 03HaKOMJIEHHBIMH
C 3KCILTyaTallMOHHOM JIOKYMEHTalMel Ha JaTYMKH M JJaHHOH METOIMKO# MOBEPKH.

4. MeTpo/iorHyeckue U TeXHHUECKHe TpeOOBaHUs K CPeICTBaM NOBEPKH.

4.1. INpu npoBeileHNM NOBEPKU HEOOXOMMO NPUMEHATH CPE/ICTBA NIOBEPKH, MPHBE/IEHHEIC

B Tabnuue 2.




Tabnuua 2

Homep | Metponornyeckue M TexHudeckue TpeOOBaHHS K [Tepeuenn
MyHKTa | CPEACTBaM TMOBEPKH, HEOOXOAMMBIE IS TNPOBEACHHS | PEeKOMEHyeMbIX Cpe/ICTB
NIOBEPKH | NOBEPKH MOBEPKH
2 Cpencteo uamepenuit Temneparypsi ot -10 °C go +60 °C | [Tpubop
C MorpemHocTho He Oonee £1 °C; KoMOMHMpoBaHHEIH Testo
CpencTso u3mepeHHi OTHOCHTEIbHOMN BlakHOCTH OT 10 | 622, per. Ne 53505-13
% 10 95 %, ¢ norpeltHOCTEIO He Gonee +3 %.
8.1 [loBepounas BHOpoycTaHOBKa 2-r0 paspsia no npukasy | YcTaHOBKa JUis MOBEPKH
8.2 QenepanbHOro  areHTCTBA M0 TEXHHYECKOMY | W KaJMOpoBKH
peryiupoBaHuio U metponoruu Ne 2772 or 27.12.2018 r. | BuOpou3mMepHTEeNLHBIX
npeobpazoBarteneid 9155
(per. Ne 68875-17)
CpencteBo M3MepeHUit HanpsKeHUs nepeMeHHoro Toka | Mynstumetp 3458A (per.
10 10 B ¢ norpemnocteio He 6onee £0,1 % Ne 25900-03)
8.3 Cpenctso BocnpousBeieHus AnvMHHEI B AuanasoHe ot 0 | [onoska
MM 10 50 MM, norpewmrHocTs 0,003 MM MHKpOMETpHYecKas
undposas cepun 164)
(per. Ne 33793-07)
CpeacTBo W3MepeHHi HanpsKeH!A epeMeHHoro Toka | Mynstumetp 3458A
J0 10 B ¢ norpemHocTeio He Gonee +0,1 % (per. Ne 25900-03)
4.2. Bee npumensembie CH 101kHBI OBITE MOBEPEHBI.

4.3. JlonyckaeTcs NPUMEHSATh JAPYrHe CPEACTBA NOBEPKH, HE NPUBE/ICHHEIE B MIEPEYHE, HO
obecreunBalomie onpeencHue (KOHTPOJb) METPOJOrMYECKMX XapaKTePHCTHK TMOBEPAEMBIX
CPE/CTB H3MEpeHHUIt ¢ TpeOyeMoil TOYHOCTBIO.

5. TpebGosanus (ycnoBus) no obecneyeHuto 6€30MaCHOCTH NPOBEAEHHUS MOBEPKH.

5.1. K npoBeieHHI0 NMOBEPKH JOIMYyCKAlOTCA JIMLA, NMPOLIEAIIHE HHCTPYKTAK MO TEXHHUKE
De30mnacHOCTH.
5.2. Tlpu paGote co cpeacTBaMH MOBEPKH M MOBEPAEMBIM Npeodpa3oBaTeneM 0JIKHEI

OBITH

cobmoneHs!

TpeboBanus  Ge3omacHoOCTH,

3KCﬂIlyaTaU.HOHHOFI JOKYMEHTaLMH.

OrOBOPE€HHBIC B

COOTBETCTBYIOLIEH

6 BHewH#i ocMOTp cpeacTBa H3MEpeHHH

an BHEIIHEM OCMOTpE YCTaHaBJIHBAKT COOTBETCTBHE KOMIUIEKTHOCTH H MAapKHpPOBKH

TpeOoBaHUAM

3KCHleaTaLlHOHHOFI JAOKYMCHTAaUlHH, a TakKKe

OTCYTCTBHE

MEXaHHYECKHX

MOBPEXAEHUH KOpPMycOB, COEAMHHUTENbHBIX Kabeneit u pasvemoB. B ciayuae oOHapykeHus

HECOOTBETCTBHA XOTHA OBl

npeKparaercs.

no OJHOMY H3 BbIIIENEPEYHC/ICHHBIX T'pCﬁOBaHHFI TNMOBEpPKa

7 [NoaroToBka K nNoBepke W onpoboBaHMe CpeCTBA H3MEPEHHU

[TpoeepstoT paboTocnocobHOCTE Npeobpa3oBaTes B COOTBETCTBHH € IKCILTyaTallHOHHOH
JOKYMEHTaUHUEH.
Ilpn noarotoBke K NMpPOBEAEHHIO MOBEPKH JOMKHO OBITh YCTAHOBJIEHO COOTBETCTBHE
ClIEYIOLIMM TpeOOBaHHAM:



- OTCYTCTBHE MEXaHWYECKHX MOBPEKACHMI Kopnyca, coeJHHUTEILHEIX Kabenel U dnek-
TPHYECKHX Pa3beMOB;

- pe3b00BbIE YACTH 3NIEKTPHYECKUX PA3BEMOB HE JI0JKHBI HMETh BUAHMBIX MOBPEKICHHII.

B cnyyae HecooTBeTcTBHMS XOTA Obl OJHOMY M3 BBIlIE YKa3aHHBIX TpeboBaHMHA,
npeoOpa3oBaTe/ib CYMTACTCH HEMPUTOAHBIM K MPHMEHEHHIO, MOBEpKAa HE TMPOM3BOAMTCA J0
YCTPaHEHHMs BBIABICHHbIX 3aMeYaHHUIA.

Bee npubopel 10mkHB! OBITE MPOrpeTsl U NOATOTOBIEHBI K paboTe B COOTBETCTBHH CO
CBOMM PYKOBOJICTBOM I10 3KCIUTyaTallHH.

8 OnpeneneHue METPOIOrHYECKHX XapaKTEPUCTHK CPE/ICTBA H3MEPEHHMI

8.1. Onpenenexne HeTMHEHHOCTH aMIUIMTYAHOH XapaKTEPHCTHKH.

3akpennsior Ha BuGpocTone obpasen Mmeranna, BUOpalMi0 KOTOPOro npeobpasosarelib
JO/KeH NpeoOpa3oBbIBaTh B dNeKTpUueckHit curnan. [TnockocTs obpasua Metanna JomkHa ObITh
nepreHIMKYIApHa K HarnpaBieHuio Konedanuii BuGpoctona. JlaTuuk npeoGpazoBares ¢ MOMOILBIO
CMELMAIBLHOrO KPOHIITEHHA YCTaHaBIMBAIOT Haa 00pa3loM MeTala Ha pacCTOSHUH, YKa3aHHOM B
nacropre (cepeiMHa AHana3oHa H3MEPEHHH, eC/ He yKas3aH B 1acropTe), TAKHM 00pa3om, 4To0bl
HarnpaB/ieHHe TJIaBHOH OCH YYBCTBMTENBHOCTH npeoOpasoBaTens COBMAJano ¢ HamnpaBieHHEM
konebanuii BubpocTona.

IIpumevanue — O6pasenl MeTanna, NpUMEHAEMBII NMPH NMOBEpKe, U3roTaBIMBAIOT B hopme
aMcKa TommuuHoi ot 5 10 10 MM 1 auameTtpoM ot 15 1o 50 MM (HO He MeHee ABYX AMaMeTpoB
M3MEPHUTENILHON KaTyIIKK npeodpasoBaTesis) U3 MeTalia TOH jke MapKu, YTO M MapKa MeTaja, 13
KOTOPOr0 HM3rOTOBJEHAa MOBEPXHOCTh, MEPEMELIEHHE KOTOpOil npeoOpasyeT B 3NEKTPHYECKHMi
curuan npeobpasosate/ib (HanpuMep, cTaab Bana poTopa TYpOHHBI MM FeHepaTopa).

B cooTBeTcTBHMM ¢ IKCIUTyaTallMOHHOM AOKYMEHTalWeH MOJKIOYAT AaTYMK Kabenem K
BXOJy npokcuMerpa. Ha BuGpocTosie 3a1ar0T IeHCTBUTENLHOE 3HaYeHne BUOponepeMelleHus Sy Ha
Dasopoi yactore 40 'l He MeHee YeM NATh TOYEK AMANasoHa M3MEpeHWH, BK/IOYas BEPXHHH H
HwkHUH mnpesensl. [locneaoBatenbHo 3ajaloT 3HauyeHHs BuOpomepeMelleHHs, CYHTHIBAIOT
3HAUEHHsl HAMPSKEHHS 110 MYJILTUMETPY M ONpeeNsioT 3HayeHHs KoadpuuuenTa npeodpazoBaHus
K; 1t KakI0H TOUKH H3MEPEHHH.

IIpumeyanue - Tlpu HeBO3MOXKHOCTH 3a1aHus TpeOyeMoro 3HaueHus BUOponepeMeIeHus
Ha Ga30BOH YacTOTe HEJIMHEHHOCTh AMIUIMTYJHON XapaKTepUCTHKM OMNpEAeNsloT Ha OJHOH M3
4acTOT, MNpUHaAnexawmeHd paboyemy aManasoHy 4acTOT, Ha KOTOpPOH BO3MOKHO 3ajaHue
TpeOyeMOoro 3Ha4YeHus.

HenuHeHHOCTh aMIIMTYAHOM XapakTepUCTHKK onpeaensioT no gopmyne (1):

d = S 100, % (D
P

rae Ki — xkoapduument npeobpazoBaHus TpPH I-TOM 3HAUYEHHH BHOpONEpeMelleHHs,
paccyMTaHHbIH no gopmye (2):

HelicTBuTeNIbHOE 3HaYeHHe KoddduLmenTa npeobpasosanus K; onpenensior no popmye:

K; = % (MB/Micm) @)

rae Us — u3MepeHHOe 3HAYEeHHE HaMpsKeHHs Ha BBIXOAE MPOKCHMETPA C MMOMOLIbIO
MyIIbTUMETpa, MB;
Si — 3Hayenus BUOpONepeMelleHUs, 3aaBaeMble 3TaJOHHOW BHOPOYCTAHOBKOH, B i-TOH
TOYKE U3MEPEHHH, MKM;
K.p — cpennee apndmernyeckoe 3HaYeHHe Ko3hduLreHTa npeodpa3oBaHus, BEIYHCIEHHOE
no gopmyne:



n
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K, = - MB/MKM (MA/MM) (3)
rae n — YHCIO 3HAYeHWH 3a1aBaeMoil (DU3MUYECKOH BENMUMHBI TNPH  ONpEAENEHHH
HETMHEHHOCTH aMIUIUTYIHON XapaKTePHCTHKH.

[IpeoGpasoparesib cUMTAETCA NPOLIEAUIMM MOBEPKY MO JAHHOMY ITyHKTY METOIUKH, €CITH
MOJy4EHHBIE 3HAYSHUS HEIMHEHHOCTH He npeBbIanT +1,5 %.

8.2. OnpeneneHrie HepaBHOMEPHOCTH YaCTOTHON XapPaKTEPUCTHKH.

HepaBHOMEpPHOCTE YAaCTOTHOH XapaKTEPUCTHKH ONpEeAeNsAiOT He MEHee YeM Ha JIeCATH
3HaYeHMAX padoyero AManas’oHa 4acToT npeobpa3oBares, BKIIOYAs HIKHHN W BEPXHHI Mpeiebl
AuManasoHa TMpH 3HauYeHMAX BuUOponepeMelleHMs HE MeHee S5 MKM. YCTaHaBIMBAKOT
npeoOpasoBaTtenb B COOTBETCTBMM ¢ 1. 8.1 M MOcje0BaTeNbHO 3aa0T  3HAYEHHs
BUOpONepeMellleHHss Ha dYacToTax pabovero auanasoHa. JIns Kaxmoro 3Ha4YeHWs 4YacTOThI
BBIYHCIIAIOT 3HaYeHHe KoapduumrenTa npeodpasosanus no dopmyne (2). Mcnonesys nonyyeHHsie
3HA4YEHHs cpejHero apu@meruyeckoro 3HaueHus Kodpduuuenrta npeobpasoBanuii Ha 0a30BOi
gacToTe B 1. 8.1 BEIYMCIAIOT HEPaBHOMEPHOCT YaCTOTHOM XapaKTEPHUCTHKH Y 1o dopmyIie:

Ki—K
Y= e Il 100, % (4)
K,
P
roe Kep — cpemHee apudmermyeckoe 3HaueHue KodhduimeHTa NpeoOpazoBaHus,

BBIYHMCJIEHHOe B M. 7.3.

IIpeobpa3oBarenb cuuTaeTCs MPOLIEAIIHM MOBEPKY MO AaHHOMY MYHKTY METOAHMKH, eCIH
NOJIy4€HHBIE 3HAYEHHUS HEPABHOMEPHOCTH He npeBsllnatoT £2,5 %.

8.3. OmpezeneHne OCHOBHOW OTHOCHTENBHOH MOTPEIIHOCTH M3MEpPEHHH OCEeBOro
CMEIIEHHS.

Hatymk npeoOpa3zoBarens yCTaHABIMBAKOT HA CMIELMATLHOM MPHCNOCO0IEHHE C TOIOBKOH
MHKPOMETPHYECKOH HanpoTHB 00pasiia MeTajliia Ha pacCTOAHMM HaYalbHOrO 3a30pa, YKa3aHHOTO B
nacriopre Ha npeoOpa3oBaTenb (CepelMHa JMana3oHa W3MEPeHHH, eclii He YKa3aH B MacropTe),
TakuM 00pa3oM, 4ToObl HanpaBieHHEe IIABHOW OCH YYBCTBHUTENBHOCTH TpeobpasoBarens OblIo
TIEPTICHAUKYISAPHO K TUIOCKOCTH oOpasua Metania. BbIXOA NpoKcHMeTpa MOJKIHYAT K
MyJIbTUMETPY. QUKCHPYIOT HauaNbHOE 3Ha4YeHHe HANpsKEHUS Ha BeIXo/e 0J10Ka npeobpazoBaHuii.

[TocnenoBaTenpHO 3aJalOT 3HAYEHUS OCEBOTO CMELIEHWs M3 JMana3oHa H3MepeHHi C
marom 0,5 mm. JIng Kaxaoil KOHTPOABHON TOYKH CYMTHIBAIOT COOTBETCTBYIOINME 3HAYEHMs
HampsJKeHUs Ha BBIXOJE 110 My/IbTUMETpy. Paccunthiator koadduuuent npeodpazosanus K; as
Ka)K/10i KOHTPO/IBbHOH TOYKH no dopmyie (5):

_ Ui-Uy
K; = T B/Mm (5)

10
rae Ui — HU3MEPCHHOE B i-TO# TOUKHM 3HaYEHHE HanpsAXeHWs Ha BBIXOJE NMPOKCHMETpa C

MOMOIIBIO MYJIBTHMETPA, B;
Uy — u3aMepeHHOe 3HaYeHHe HaMpsHKeHHs B HAYalbHOM TOUKHM H3MepeHHuii, B;
So — 3HaYeHHEe 0CEBOro CMELIEeHHs 3aJaHHOE B HAYaIbHOH TOUKH M3MEPEeHHH, MKM.
Si — 3Ha4YeHHE OCEBOr0 CMELIEHHUS 3alaHHOE B i-TOH TOUKE H3MEPEHHI, MKM.

OtHocHTeIBHAs NOTPEMIHOCTE ONpeelsercs no Gopmyiie:

Ki—K,
Oey = %-mo,% (6)
cp



rae Kep — cpennee apudmernueckoe 3HaueHmne koapduurerta npeodpasoBanus.

IIpeoGpa3soBarens cuuTaeTcs MpolIEAHM MOBEPKY 110 JaHHOMY MYHKTY METOJMKHM, eClii
MOTy4EHHBIE 3HAYEHHSA OTHOCHTE/ILHOMH NMOrPELIHOCTH He MpEeBhIaoT 3 %.

8.4 lNoaTBepk/eHHe COOTBETCTBUSA CPEACTBA H3MEPEHHSA METPONOTHYECKUM TPeBOoBaHHAM

IlpeoGpasoBatens cuuTaeTcs NPUrOAHBIM K  MPHUMEHEHHIO  (COOTBETCTBYIOMIHM
METPOIOrH4eCKHM TPeOOBAaHUAM) €CJIH OH MPOLLIES MOBEPKY 110 KAX/JIOMY MYHKTY JaHHOH METOIHKH
M BCC MaKkCHMalbHble 3Ha4eHWA HenWHeHHocTH AX, HepaBHOoMepHOocTH YX M npuBeaeHHOI

MOTPEUIHOCTH H3mepe|-|m‘»i OCEBOT0 CMEIIEHHA HE MPEBLILIAKT JA0NYCTHMBIX 3HAYEeHHH, YKasaHHBIX
B OIMTHCAaHHWH THIIA.

9 OdopmieHHe pe3yasTaTOB MOBEPKH

9.1 Pesynbrarsl nosepku 3aHocATCs B mpoTOKoA. [IpoToKon noBepku ogopmusercs B
NPOHM3BOJILHOM BHJIE.

9.2 IpeoGpasosatenu, NpoLIe/IHE MOBEPKY ¢ MOI0KHTENLHEIM PE3YTbTATOM, IPH3HAKOTCA
FOAHBIMH W JIONYCKAIOTCA K MPUMEHEHHIO.

Pesynbtatsi nosepku npeobpasosareneii nepenatorcs B MenepanbHblii MHOOPMALMOHHBIN
onz no oGecneyennio exMHCTBa 3MepeHHii. 10 3asB1eHUIO BTa/le IblIa CPECTBA H3MEPEHHIT MK
7ML, NPEACTaBUBLIErO €ro Ha MOBEPKY, BbIAAETCA CBM/ETE/IBCTBO O MOBEPKE CPEACTBA H3MEPEHH
C HAHECEHHBIM Ha HETO 3HAKOM [OBEPKH.

9.3 Tlpu OTpHMUATENLHBIX Ppe3ynbTaTax MOBEPKH B COOTBETCTBHH C JEHCTBYIOLIMM
3aKOHO/IATe/IbCTBOM B oOnacTH obecneveHus eauHcTBa M3MepeHuii PO wa npeoGpaszoparens
0hopMIsIETCS H3BEIEHHE O HEMPHIOAHOCTH K NPHMEHEHHIO.
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