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MIT 204/3-17-2020
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«_ » 20 T

OBILME IMTOJIOXXEHHU .

Hacroswas wmetoauka pacnpoctpansiercs Ha npeoGpasoBaTend  MepeMelleHHs
TokoBHXpeBble BN-3300XL (nanee - npeoGpasosarenn), usrotosnentsie pupmoit «Bently Nevada,
LLC», CLLIA u ycTana1uBaeT METOAMKY HX NEPBHYHON H MEPHOAMYECKOH MOBEPOK.

HMutepan Mexay noeepkamu 2 roja.

[Ipu nposeiennn nosepky 10mkHa GbITh 0BecreyeHa NpocIeKHBAEMOCTh MOBEPIEMOTO
CH x TocynapcTBeHHOMY MEpBHYHOMY ITANOHY €AMHHML [UTHHBI, CKOPOCTH H YCKOPEHHsS TpH
KonebarenbHOM BHKeHHH TBepaoro Tena (T 58-2018). [Ipu nposeeHuH NoBepkH B KauecTse
CPEACTB MOBEPKH J0/KEH MCMONB30BATECS 3TANOH No I"ocynapcTBeHHOMN MOBEPOYHOM cxeMe s
CpelcTB HW3MEpeHWi BHOponepemelleHHs, BHOPOCKOPOCTH, BHOPOYCKOPEHMS M  YIJIOBOTO
YCKOpEHHs,  yTBEPXKACHHOH mnpHKasom @ejepanpHOrO areHTCTBA M0  TEXHHYECKOMY
peryJiMpoBaHHIO H MeTpoaoruu ot 27.12.2018 r. Ne 2772.

MeToaKKa NOBEPKH IOMyCKAaeT MPOBELEHUE MOBEPKH OTAEIbHBIX ABTOHOMHBIX GJIOKOB M3
COCTaBa Cpe/ICTBAa M3MEPEHMil (JaTYMKa WM MPOKCHMETPA) C YKa3aHWeM 00beMa BBIMOJHEHHOMH
MOBEPKH B CBHACTENLCTBE O MOBEPKE M (MIIH) B macrnopre.



1. IepeyeHs onepalmii NOBEPKH CpPeACTBA U3MEPEHHH.

1.1 Tlpy npoBeseHMH NEPBHYHOW W TNEPUOAMYECKOH MNOBEpoK npeobpasosarenei
nepemenieHuss TOKoBMXpeBbIX BN-3300XL BBINMOAHAIOT onepauuH, YyKa3aHHbIE B

Tabnuue 1.
Tabauua 1
[IpoBeaeHue
HauMeHoBaHMe onepauuun Howmep nyHkTa SHEpAURN TP IDHcpRs
NEepBHYHON | MepHOAHYECKOH
1 2 3 4
BHewHUH ocMOTp it na aa
OnpoGoanue 12 na aa
Onpenenenue HETMHEHHOCTH aMILIUTY/IHOM 73 na Ja
XapaKTepHCTHKH
Onpenenenne HepaBHOMEPHOCTH 7.4 na na
YaCTOTHOH XapaKTepUCTHKH
Onpenenenne OCHOBHOH OTHOCHTENLHOM 7.5 Ja Ja

NOrpeuIHOCTH H3MEPEHH il oceroro
CMEIHICHUA

1.2 Tlpu nony4eHHH OTPULATENBLHOrO pe3ylbTaTa Kakoi-IM00 onepauMu MNOBEPKH
JanbHeimas noBepKa He MPOBOANTCH, U Pe3y.IbTaThl 0QOPMIAIOTCA B COOTBETCTBHH C I1. 8.3.

1.3 JlomyckaeTcsi nMpoBeAeHHE MOBEPKH OTAEIBLHOrO aBTOHOMHOro 0s0Ka (AaTyMka HIH
reHepaTtopa rapMoOHHU4YecKHX KonebaHuii (MpoKCMMETpa)) U3 cocTaBa CPeACTBA H3MEPEHHH, TaK Kak

OHH ABJIAKOTCA B3aHMO3aMEHACMBIMH.

2. TpebGoBaHus K YCIOBHSM NMPOBEJCHHS NIOBEPKH.

2.1. [pu npoBeeHUH MOBEPKH JOKHEI ObITh COOMOAEHBI CIEAYIOIIHE YCIIOBHS:
- TeMIiepaTypa OKpyskatolero Bosayxa: 23 £5 °C
- OTHOCHTE/IbHAS BJIAXKHOCTh OKpYKaiolero Bo3ayxa He 6onee 80 %

2.2. Tepen npoBeaeHKHeM NOBEPKH Mpeobpa3oBaTelb A0JKeH ObITh NOArOTOBIIEH K padoTe
B COOTBETCTBHUHM 3KCIIyaTalHOHHOH JOKYMEHTALIHEN.

3. TpeGoBanus K CHIELHAINCTAM, OCYILECTBIIAIOIIMM MOBEPKY.

3.1. K moBepke AOMycKaiOTCA JHLE, WUMEIOIME HeoOXOJMMEIE HABBIKM M0 pabore ¢
noAoGHBIMK CPECTBAMH M3MEPEHHIl, BKIIOYas nepeyHcieHHble B Tabmuue 2, 1 03HAKOMIICHHBIMH
C DKCTUTYaTalMOHHOMN J0KYMEHTalUKel Ha 1aTYMKH H IaHHOH METOAMKO# MOBEPKH.

4. MeTposioruyeckue ¥ TeXHHYecKue TpeboBaHUs K CPeICTBaM NOBEPKH.

4.1. Tlpu npoBeieHHH NOBEPKH HEOOXOAMMO NPUMEHATH CPEICTBA NMOBEPKH, NPUBEIEHHBIE

B Tabnuie 2.




Tabnuua 2
Homep | HaumeHnoBaHMe M THN OCHOBHOrO HJIM BCMOMOraTeJbHOrO CPEACTBAa [OBEPKH,
nyHKTa | 0003Ha4YeHHe JAOKYMEHTa, perJaMeHTHPYIOLIero TeXxHuyeckue TpeboBanus U (Miu)
MOBEPKH | METPOJIOrMYECKHE H OCHOBHBIE TEXHHYECKHE XapaKTEePHCTHKH.
7.2 Iloeepounas BUOpoycTaHOBKa 2-ro paspsiia no npukasy ®enepansHOro areHTcTBa rno
7.3 TEXHHYECKOMY peryJaMpoBaHHio U MeTpoaoruu Ne 2772 ot 27.12.2018 r.
7.4 MynsTumetp 3458A (per. Ne 25900-03)

1.3 ["onoBka MukpomeTpuyeckas uudporas cepuu 164 (Iuanason uzmepenuii ot 0 10
50 MM, norpewrHoceTs £0,003 MMm) (per. Ne 33793-07)
MynsTumetp 3458A (per. Ne 25900-03)

Ilpumeyanue — Ilpu nocTynieHun B TIOBEPKY OTAENBHO JaTd4Mka M3 COCTaBa
npeoOpasoBarens, HEOOXOJAMMO HCMOB30BaTh MOBepeHHsIt mnpokcumetrp BN-3300XL  kak
BCMIOMOraTe/IbHOE CPe/CTBO MOBEPKH.

42. Bce npumensemsle CH nomkHel ObiTh NOBEPeHBl W WMETH JACHCTBYHOLIEE
CBHJETENLCTBO O MOBEPKE.

4.3. JlonyckaeTcs NpUMEHATH JAPYrHe CPeACTBa MOBEPKH, HE NMPHBEAECHHLIE B NIEpEYHE, HO
obecneunBaloe onpeaeneHne (KOHTPOJb) METPOJOrMYECKHX XapaKTepHCTHK TMOBEpAEMbIX
CPEACTB H3MepeHHii ¢ TpeOyeMoi TOYHOCTBIO.

5. TpeGoBanus (ycnoBus) no obecneyeHuro 6e30MacHOCTH MPOBEACHHUSA NMOBEPKH.

5.1. K npoBeseHHIO MOBEPKU OMYCKAIOTCA JIMLA, MPOLIEIIIHE HHCTPYKTaX MO TEXHUKE
Oe3onacHOCTH.

5.2. Ilpu paGoTe ¢ cpeAcTBaMU MOBEPKH H MOBEPAEMbIM NpeoOpaszoBaresieM A0MKHBI ObITh
cobmoaeHsl TpeboBaHusA 0e30MacHOCTH, OFOBOPEHHBIE B COOTBETCTBYIOLUEH 3KCIUTyaTallMOHHOM
JOKYMEHTALHH.

6 BHewHui 0cMOTp cpe/icTBa U3MEPeHHH

[lpy BHELIHEM OCMOTpE YCTaHaBAWBAIOT COOTBETCTBHE KOMIJIEKTHOCTH M MapKHPOBKH
TpeOOBaHMAM  3KCIUTYyaTallMOHHOH JOKYMEHTallMM, a TakKkKe OTCYTCTBHE MEXaHHYeCKHX
MOBPEKAEHHH KOPIMYCOB, COEAMHMTENbHBIX Kabenei M pasbemoB. B ciyyae oOHapyxeHHs
HECOOTBETCTBHMS XOTH Obl MO OJHOMY W3 BhILIENEpeYHCIeHHBIX TpeboBaHUH MOBepKa
MpeKpawaeTcs.

7 TloAroToBka K MoBepKe M OnpoOOBaHHE CPE/ICTBA H3MEPEHHI

[TposepsitoT pabotocrnocobHOCT NpeobpasoBaTens B COOTBETCTBHHU C IKCIIIyaTaALlHOHHOH
JOKYMEHTaLHEeH.

[Ipy MOArOTOBKE K MPOBEACHHIO MOBEPKHM JOJKHO OBITh YCTAHOBIEHO COOTBETCTBHE
CeAyoMM TpeOOBaAHHAM:

- OTCYTCTBHE MEXAHMUYECKHMX IMOBPEXKICHUH KOpIyca, COeIMHUTENBHBIX Kabeneh 1 a/ek-
TPHUYECKHX Pa3beMOB;

- pe3b60BbIE YACTH 3EKTPUYECKHX Pa3heMOB He JIOJIKHEI MMETh BHAWMBIX MOBPEkKACHHH.



B cnyuae HecooTBeTcTBHS XOTA OBl OJHOMY M3 BbIlIE YKa3aHHBIX TpeDOBaHWH,
npeoOpa3oBaTeNlb CUYWTAETCA HEMPUIOJAHBIM K TPHMEHEHHWIO, MOBEpKAa HE TNPOM3BOAMTCA [0
YCTPaHEHHs BBIABICHHBIX 3aMeUaHuil.

Bce npubops! 10/mkHBI OBITH MPOrpeThl W MOArOTORNEHB! K paboTe B COOTBETCTBHH CO
CBOMM PYKOBOJCTBOM I10 3KCIUIYaTaLlHH.

8. OnpejieieHHe METPOJIOTHYECKUX XapaKTePHCTHK CPeICTBa H3MEPEHHI

8.1. OnpezneneHue HEMTHHEHHOCTH aMILTMTYIHOH XapaKTEPUCTHKH.

3akpenisioT Ha BuGpocTONe OOpasel MeTasia, BUOpaLMIO KOTOpOro npeobpasosatelib
JIO/KeH Tpeobpa3oBLIBaTh B 3EKTpHYecKHii curHa. [TnockocTs obpasua MeTanna J0/kHa ObITh
TepreH/IMKYIISpHa K HanpaBieHuio konebanuii Bubpocrona. Jlatunk npeobpasosareis ¢ NOMOMUIBIO
CreLMaNbHOrO KPOHIITEHHA YCTaHABIMBAIOT HaJl 00pa3sloM MeTajlla Ha pacCTOAHHH, YKa3aHHOM B
nacnopte (cepeuHa AMana3oHa H3MEPEHHH, €ClIM He YKas3aH B 1acrnopre), TAKUM o6pa3om, 4ToObI
HanpaBlieHWe TJaBHOW OCH YYBCTBHTENBHOCTH NpeoOpasoBareis COBMNAJan0 C HANpaBleHHEM
KosneGanuit Bubpocrona.

Ipumeuanue — OGpasell MeTa1a, NPUMEHSEMbIA NPH MOBEPKE, U3rOTABIHBAIOT B dopme
AMcKa TommuHoM ot 5 1o 10 Mm M amamerpom oT 15 1o 50 MM (HO He MeHee ABYX IHaMETpOB
W3MEPHUTENLHON KaTylKH NpeodpasoBaresis) U3 MeTajlia TOH e MapKH, YTO ¥ Mapka MeTajlia, 3
KOTOPOTO W3rOTOBJIEHa MOBEPXHOCTh, NEPEMEIIEHHe KOTOpOil mpeobpasyeT B NeKTPUYECKHH
curHaz npeobpasoBaTeib (HanpUMep, CTajlb Bana poTopa TypOUHBI K reHeparopa).

B COOTBETCTBMH C 3KCIUTYaTALIMOHHOH JOKyMEHTALMeH NOAKMOYAI0T AaTYHK kabeneM K
BX0Jly npokcumetpa. Ha BuGpocTone 3a/1a10T AeHiCTBUTE/IBHOE 3HAUCHHE suOponepemMelleHns SyHa
6a30Boii yactore 40 'l He MeHee YeM MATh TOUEK AMANa3oHa W3MEpEeHHil, BKioYas BEPXHHUH H
HiKkHKI  nipenenbl. [locne0BaTeNbHO 3aJalOT 3HAY€HMs BHOPOTEPEMELIEHNUA, CHHTBIBAIOT
3HAUEHHSA HATIPSIKEHUSA MO MYJTBTHMETPY H ONPEJE/IAIOT 3HAYCHNS ko2 duumreHTa npeobpazoBaHns
K; nnsi Kaxao# TOUKH U3MEPEHHI.

IMpumeyanue - Tlph HEBO3MOXKHOCTH 3a/1aHHs TPeDYEMOro 3Ha4eHHA BuOponepeMeLIeHH
Ha 6a30BOi YacTOTe HEAMHEHHOCTh aMMIMTYIHON XapaKTEPUCTHKH OMNpeAeiaioT Ha OJIHO# M3
YacTOT, MNpHHajIeKalled paboyemy JAManasoHy 4acToT, Ha KOTOpPOH BO3MOXKHO 3a/1aHHe
TpeGyeMoro 3HaueHHs.

HeMHeiHOCTb aMITHTY/IHOH XapaKTePHCTHKH ONPEIENAIOT 10 popmyIie (1):

§ = s 100, % (1
cp

rae Ki — koddduument npeobpazoBaHus NpH i-TOM 3HA4EHWH suOponepeMeLIeHNA,
paccuuTaHHbI# 110 popmye (2):

JleficTBUTEIbHOE 3HaUEHHE KOO dHLIMEHTA NPe0dpa3oBaHHA K; onpeaensot no opmyne:

K; = %g- , (MB/MKM) ()

roe Us — M3MEpEHHOE 3HAyeHHe HANpPAKEHWS HA BLIXOAC MPOKCHMETpa € MOMOLILBIO
MyJIbTUMETpa, MB; .

S; — 3naueHus BUOponepeMeLleHHsdA, 3a/laBacMble 3TaNOHHONH BUOPOYCTAHOBKOH, B 1-TOH
TOYKE WU3MEPEHHUH, MKM;

Kcp— cpeaHee apuMeTHYECKOE 3HAYEHHE ko3 uumreHTa npeodpazoBaHus, BEIYMCICHHOE
no gopmye:



n
o K:
Ky = —‘;1 =, MB/MKM (MA/MM) (3)

rAe n — 4YHCIO 3HA4YeHWH 3a7aBaeMoil (H3MYECKOH BENMYMHBI [PH ONpEeeNeHHH
HEJTMHEHHOCTH aMIIMTYAHOH XapaKTEPHCTHKH.

[IpeoGpa3oBarenb cuMTaeTCs MPOLIEAUIMM TOBEPKY MO JAHHOMY MYHKTY METOAWKH, €CIH
NoJyYyeHHbIe 3HaYEHHUs HEIMHEHHOCTH He npesblaoT =1,5 %.

8.2. Onpeenexne HePaBHOMEPHOCTH YaCTOTHON XapaKTepHCTHKH.

HepaBHOMEPHOCTb YacTOTHOH XapaKTEPHCTHKH OMpPEIENAOT HE MEHEEe YeM Ha JECATH
3HaYeHUsX pabouero auanazoHa 4acToT npeoGpa3oBares, BKIOYasA HWKHHIA M BEPXHUIT Npeaebl
JManasoHa TmpH 3HaYeHWsX BuUOpomepemelleHWs He MeHee 5 MKM. YCTaHaBIMBAlOT
npeobpa3oBarens B COOTBETCTBMM ¢ M. 8.1 M nocnesoBaTeNbHO 3a]a0T  3HAYEHHA
BuOponepeMelneHus Ha dactotax padovero auanasoHa. Jlns Kakaoro 3Ha4YeHWs YacTOThl
BBIYMC/IAIOT 3HaYeHHe Koadduimenta npeobpazoBanus no dopmyne (2). Menons3ys nomydeHHble
3HAYEHMA CPe/Hero apM(pMEeTHYecKOro 3HaveHws kodpduumenta npeobpasoBanuit Ha Ga3oBOi
YacTOTE B 1. 7.3 BBLIYHC/IAKOT HEPABHOMEPHOCTh YACTOTHOH XapaKTePHCTHKH Y 1o Gopmyrie:

Yy = s -100, % 4)
Kep

rne Ko — cpeanee apudmerHyeckoe 3HaueHHe koddduumenta npeobpaszoBaHus,

BBIYMCIEHHOE B 11, 7.3.

[TpeoGpasosatens cuMTaeTCs MPOLIE/IIMM MOBEPKY M0 AaHHOMY MYHKTY METOAMKH, €CIH
MOMyYEHHBIE 3HAYEHHs: HePABHOMEPHOCTH He MpeBbIaiT 2,5 %.

8.3. OnpeneneHue OCHOBHOW OTHOCHTENILHOH TMOTPEWIHOCTH HM3MEPEHHH OCEeBOro
CMELLEHHS.

JlaTunk npeoBpasoBarens yCTaHABIMBAIOT HA CMICLIMATBHOM NPUCTIOCOG/IEHHE C FOJIOBKOH
MHKPOMETPHYECKO# HanpoTuB obpasiia MeTajl/la Ha pacCTOAHMH Ha4albHOTO 3a30pa, yKa3aHHOrO B
rmacriopTe Ha npeoGpasoBartenb (cepelMHa JMana3’oHa M3MEPEeHWH, eCM He yKasaH B nacropre),
TakuM 00pa3oM, 4ToGbI HANpaBjeHWe I/IaBHOM OCH 4YBCTBUTENBHOCTH mpeoGpasoBaTens Obino
NepreHAHKYIAPHO K TUIOCKOCTH oOpasua wmetanna. BbiX0A NPOKCHMETpa MOAKTIOHAT K
MyJIbTHMeTpY. DHKCHPYIOT HaualbHOE 3HAYeHHE HATPSKEHUs Ha BBIXOJIE 6710Ka npeobpasoBaHHii.

[Noc/ie10BaTeNEHO 3aJAl0T 3HAYEHMA OCEBOIO CMEIUEHMA M3 /ManasoHa M3MepeHuil ¢
waroM 0,5 mM. Jlns Kaxa0# KOHTPOIbHOM TOYKM CYMTHIBAOT COOTBETCTBYHOLUME 3HAYEHHA
HAMPAKEHWSA Ha BBIXOJE M0 MyIBTUMETPY. PaccunTeiBaroT koagduuneHT npeodpasoBaHHs Ki nns
KaX/10i KOHTPOJIbHOM TOuKH 10 opmye (5):

K; = 222 B/uwm )
Si=So
rae U; — U3MepeHHOe B i-TOi TOYKM 3HAU€HHE HAMpAXKEHWA Ha BBIXOAE MPOKCHMETpa €
MOMOIIBIO MyJIETUMETPA, B
Up — u3MepeHHOe 3HauYeHHe HanpsKEHHs B HAUaIbHOH TOUKH H3MEPEeHHH, B:
Sy — 3HaUEHHE OCEBOTO CMELIEHHs 3a/IaHHOe B HAYaIbHON TOUKH M3MEPeHHH, MKM.
S, — 3HaYEHHE OCEBOTO CMEILEHUs 3aJaHHOE B i-TOH TOYKE H3MEPEHHH, MKM.




OTHOCHTEIbHAA NOrPEIIHOCTL Onpeensercs no gopmye:
Ki—K
Oy = —2-100, % (6)
K,
cp
rie Kep — cpennee apudmeTnueckoe 3HaueHue kodpduurenTa npeobpasoBaHus.

[IpeoGpa3osare/ns cuuTaeTCs NPOLISAUINM TOBEPKY MO JaHHOMY IYHKTY METOAMKH, eCiH
NoJly4eHHbIe 3HA4Y€HHA OTHOCHTE/ILHOMN MOrPeIlHOCTH He NMpeBhIaiT +3 %.

9. ]_IOB.TBCPMEHHB COOTBETCTBHA CPEACTBA H3MEPEHHA METPOJIOTHYECKHM TPEGOBaHHﬂM

[lpeoGpasoBarenib  cyMTaeTCs TNpPUrOAHBIM K TMPHUMEHEHHIO (COOTBETCTBYIOLIMM
METpPO/IOrH4eCKMM TpeOOBaHUAM) €CITH OH NMPOLIE MOBEPKY M0 KaxKI0OMY IYHKTY JaHHOH METOAMKH
M BCE MaKCHMaJlbHble 3HaYeHHs HENMHEHHOCTH AX, HepaBHoMepHOCTH UX W npuBeaeHHOH
NOTPEIHOCTH W3MEPEHNH 0CEBOI0 CMELIEHHs HE MPEBBIAIOT AOMYCTUMbIX 3HAYEHHUI, YKa3aHHBIX
B OMUCAHHK THMA.

10. OdopmneHune pe3ynbTaToB NOBEPKH

10.1 Pe3ynbTaThl NOBepKH 3aHOCATCA B TIPOTOKOI.

10.2. TlpeoOpasoparesiy, mnpolleaIHe TOBEPKY C TONOKUTENLHEIM PE3YIbTATOM,
MPHU3HAIOTCA FOAHBIMH M IOMYCKAIOTCA K MPUMEHEHHIO.

Pesynbrarel nosepku npeoGpasopareneil MOATBEPKAAIOTCA CBEJCHHSAMHM O Pe3yJ]bTaTax
MOBEPKH CPEACTB W3MEPEHHWi, BKIKOYEHHBIMH B DeepanbHelii MHGOpMaumoHHBIH (GoHa no
obecrieyeHHIO eAHCTBA M3mMepeHHil. [1o 3asBieHMIO Blajenbla CpeCTBa H3MEpEHHH WK M,
MPEJCTaBMBLIErO €ro Ha NOBEPKY, BBIAAETCS CBU/ETENLCTBO O NIOBEPKE CPe/ICTBA H3MEPEHHIA.

10.3. Ilpu oTpHuATENBHBIX pe3ynbTaTax NOBEPKH B COOTBETCTBMM C JEHCTBYIOLIHM
3aKOHO/IaTeNIbCTBOM B 00jacTh obecrieueHus eAMHCTBAa W3Mepenuii P® Ha npeoGpasoparens
oopmIIsieTcs H3BEIEHHE O HENMPHIOAHOCTH K NIPHMEHEHHIO.
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