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[MPEOBPA30OBATEJIU I[TEPEMEIEHWA TOKOBHUXPEBBIE BN-3300XL

METOJIUKA TTOBEPKH

OBLIHME TTOJIOXEHMA

Hacrosmias MeToAMKa pacmpocTpaHseTcs Ha [peoOpas3oBaTelnd  NEpPEMEIIECHHSA
TokoBuxpeBele BN-3300XL (manee - mnpeoOpasoBarenw), W3roToBieHHble ¢upmoil «Bently
Nevada, LLC.», CIIIA u ycTaHaBIMBaeT METOAUKY X NEPBUYHOM W MEPHOJAHYECKOH TTOBEPOK.

WHTepBan Mex 1y MoBepkamH - 2 rojia.

[pu npoBe/ieHUH MOBEPKH JODKHA OBITE 0becredeHa MpoCNeKHBaeMOCTh OBEPSIEMOro
CH k locynapcTBeHHOMY NMEpPBHYHOMY 3TAJOHY €IWHMI] ATHHBI, CKOPOCTH M YCKOPEHHs IpH
konebarensHOM aBikeHuH TBepaoro Tena (I'2T 58-2018). [Ipu npoBeaeHUH MOBEPKH B Ka4ecTBe
CpeICTB MOBEPKH JOJDKEH HCIIONB30BaThCA ITANOH MO ['ocyJapcTBEHHOM MOBEPOYHOM cXeMe i
CpeacTB M3MepeHHit BuOpomepeMeleHHs, BHOPOCKOPOCTH, BHOPOYCKOpPeHHMS M YITIOBOTO
YCKODEHHs, YTBEDXKICHHOH npHkazoM @elepajbHOTO AareHTCTBA MO  TEXHHYECKOMY
peryiMpoBaHuio U MeTposioruu ot 27.12.2018 r. Ne 2772.

Ilpu ompeneneHun METPOJIOTHYECKHMX XapPaKTEPUCTHK MOBEPAEMOTO CPEJCTBA H3MEPEHHMH
HCIMOJIB3YETCS METOJ MpAMBIX HM3MEpPEHHH B COOTBETCTBHM C ['OCyJapCTBEHHOH MOBEPOYHOMH
CXeMOH s CpeACTB M3MepeHHH BHOponepeMemieHus, BHOPOCKOPOCTH, BHOpOYCKOpEHHS H
YITIOBOTO YCKOPEHHMS, YTBepKIEHHOH mpukasoM @ejepanbHOr0 areHTCTBA MO TEXHHYECKOMY
PeryJIHpOBaHHUIO U MeTpoJioruu oT 27.12.2018 r. Ne 2772.

MeTtouka NoBepKH JOMyCKaeT MpOBeIeHHE NMOBEPKH OTAENbHBIX AaBTOHOMHBIX OJIOKOB U3
COCTaBa CpeACTBa W3MEpeHHi (JaTyMKa WM NPOKCHMETpa) C yKazaHHeM o0bema BBITIOJIHEHHOMH
MOBEPKH B CBUIETEJILCTBE O MOBEPKE M (WIH) B Macrnopre.



1 [Tepeuens onepaumii MOBEPKH CPEACTBA H3MEPEHHIA.

1.1 Tlpy npoBeneHWH TEpPBHYHOW M TMEPHOAMYECKOH mNOBepok mnpeobpaszoBarenei
nepemeiieHus TOkoBUXpeBelX BN-3300XL BBHIMOAHAIOT oOnepauuM, YKa3aHHbIE B

Tabauue 1.
Tabnuua 1
[IpoBenenue
HaumeHoBaHue onepaiuu Homep nyHkTa O TP s
NEePBHYHON | MEpHOAMYECKOH

1 2 3 4
Buemnuit ocmotp 6 aa Ja
OnpoboBanue 7 Ja Ja
Onpenenenne HENMHEHHOCTH aMIIMTYAHOM 8.1 aa aa
XapaKTEepPUCTHKH
Onpenenenne HepaBHOMEPHOCTH 8.2 aa Aa
YaCTOTHOMH XapaKTepPUCTHKH
Onpeaenenne OCHOBHOH OTHOCHTE/ILHOM 83 Ja Ia
MOrpeLIHOCTH U3MEPEeHHI 0CeBOro
CMelleHHs!

1.2 Tlpu nomy4eHMH OTpPHLATENBHOrO pe3ylbTaTa Kakoi-1ubo omepauMu MOBEPKH
JanbHeiimas noepepka He NPOBOAMTCS, H Pe3ybTaThl 0(OpMIAIOTCA B COOTBETCTBHH ¢ M. 10.3.

1.3 Jlonyckaercs npoBeJeHHe MOBEPKH OTAENLHOrO aBTOHOMHOro 0.0Ka (AaTryvka WM
reHepaTropa rapMoOHW4YecKHX KonebaHui (MpOKCMMETpa)) M3 CoCcTaBa CPeICTBA U3MEPEHHH, TaK Kak
OHH ABJIAIOTCH B3aMMO3aMEHAEMBIMH.

2 TpebGoBaHMs K YCIOBUAM MPOBEAECHHUS NMOBEPKH.
2.1. Ipu npoBeieHHH MOBEPKH JOKHLI OBITh COOMOIEHB ClIEAYIOLIHE YCIOBHS:
- TeMIepaTypa oKpyskatolero Bosmyxa: 23 =5 °C

- OTHOCHTEJ/IbHAA BJIAYXKHOCTH OKPY’KaloLLero Bo3ayxa He bonee 80 %

2.2. Tlepen npoBeieHHeM TOBEpKH MpeodpaszoBaTenb AOMKEH ObITh MOArOTOBIEH K
paboTe B COOTBETCTBHM IKCTITyaTALIHOHHOM JIOKYMEHTaLHEH.

3. TpeboBaHus K CrIELMAINCTaM, OCYILECTBIISIOIIMM MOBEPKY.
3.1. K moBepke JomyckaioTcs JMUa, MMeOIHe HeoOXOAMMBbIE HaBbIKM Mo pabore ¢
NMo0GHEIMH CpeCTBAMM M3MEPEHHI, BKIIIOYas NepeyucieHHble B Tabauue 2, H 03HAKOMJIEHHBIMH
C 3KCTTyaTallHOHHO#M JOKYMEHTALKeH Ha IaTYMKH U IAHHO# METOMKOMH MOBEPKH.

4. MeTponoriyeckue U TeXHHYeCKHe TpeOOBaHHS K CPeICTBaM MOBEPKH.

4.1. Tlpn mnpoBeJEHHWH TIOBEPKH HEOOXOAMMO TPHUMEHATh CPEACTBA TMOBEPKH,
npuBejicHHbIE B Tabnuue 2.



Tabnuua 2

Homep | HauMeHoBaHMe W TWUN OCHOBHOIO WJIM BCIIOMOraTe/IbHOrO CpPEACTBA TOBEPKH,
nyHkra | o0o3HayeHHe JOKyMEHTa, periaMeHTHUPYIOIIEro TeXHH4Yeckue TpedoBaHus H (M)
TMOBEpKH | METPOJIOTHYECKHEe H OCHOBHBIC TEXHHYECKHE XapaKTePUCTHKH.

8.1 [ToBepouHas BuOpoycTaHOBKa 2-ro paspsaa no npuxasy @enepanbHOro areHTCTBa IO

TEXHHYECKOMY PEeryJHpoBaHUIO U MeTposioruu Ne 2772 or 27.12.2018 r.
8.2 Mynstumetp 3458A (per. Ne 25900-03)

8.3 Tonoska MuKpoMeTpHyeckas uudposas cepun 164 (Iuanazon uamepenuit ot 0 10
50 mm, norpenrHocts £0,003 mMm) (per. Ne 33793-07)
Mynstumetp 3458A (per. Ne 25900-03)

Ilpumeyanue — Ilpu nNOCTYIUIGHHHW B TIOBEPKY OTJAENBHO Jar4yMkKa M3 COCTaBa
npeobpasoBarens, HeoOXOAMMO MCMONB30BAaTh NoOBepeHHBIH npokcumerp BN-3300XL kak
BCIIOMOTaTe/IbHOE CPEJICTBO MOBEPKH.

42. Bce npumensemble CH nomkHBl ObITH NOBEPEHBl W HMETh JIEHCTBYIHOIIEE
CBHETENBCTBO O MOBEPKE.

4.3. JlomyckaeTcsi IPUMEHATH JIpyTrUe Cpe/CTBa MOBEPKH, HE NIPUBEAEHHBIE B MEepeYHe, HO
obecneunBaroliue onpeaeneHHe (KOHTPOJb) METPOJOTHHECKHX XapaKTEepHCTHK [OBEPSAEMBIX
CpeJCTB U3MepeHHH ¢ TpeOyeMOH TOYHOCTEIO.

5. TpeGoBanus (ycioBus) no obecrneyeHHio 6€30MacHOCTH NPOBEIEHHS MOBEPKH.

5.1. K npoBe/ieHHIO TIOBEPKHM JOMYCKAKOTCA JIMLA, NPOIIEIUINE HHCTPYKTAXK MO TEXHHKE
0e30MacHOCTH.

5.2. Tlpu paGote ¢ cpeAcTBaMM TOBEPKH M MOBEpAEMBIM MpeobpasoBaTeneM AOJDKHbI
ObiTh  coOmomeHsl TpeGoBaHWsA  0€30MacHOCTH, OTOBOPEHHble B  COOTBETCTBYIOLLEH
3KCIUTYaTaUMOHHOMN IOKYMEHTALIMH.

6 BHelHHit OCMOTp CpecTBa H3MEPEHUI

[py BHEIIHEM OCMOTpPE YCTAHaBJIMBAIOT COOTBETCTBHE KOMIUIEKTHOCTH M MapKHPOBKH
TpeGOoBaHUAM OKCIUTyaTAllMOHHOH NOKYMEHTAlWH, a TaKKe OTCYTCTBHE MEXaHWYECKHX
MOBPEX/ICHUH KOPMYyCOB, COeAMHHMTENBHBIX Kabemel M paskemoB. B ciydae oOHapyKeHHA
HECOOTBETCTBMA XOTA OBl MO OJHOMY M3 BbILIENIEPEUHCIEHHEIX TpeOOBaHMiA MOBEpKa
npeKpaliaercs.

7 INoAroToBKa K NoBepke U onpoboBaHHE CPE/ICTBA H3MEPEHHH

[IpoBepsioT paBoTocnocoGHOCTh Mpeobpa3oBaTes B COOTBETCTBHH C IKCILTYaTallHOHHOH
JOKYMEHTaLHEH.

Ilpy MOAroTOBKE K MPOBEJEHHIO MOBEPKM IO/KHO ObITh YCTAHOBJIEHO COOTBETCTBHE
clielyOIUM TpeDOBaHHUAM:

- OTCYTCTBHE MEXaHWYECKHX MOBPEXKIEHHHA KOpITyca, COeIMHUTENBHBIX kabenel ¥ 3/eK-
TPUYECKHX Pa3beMOB, 3

- pe3s6OBEIE YACTH 3MEKTPUYECKUX Pa3beMOB HE JI0TKHBI MMETh BHAMMBIX MOBPEKACHHH.



B ciyyae HeCOOTBETCTBMs XOTA Obl OJHOMY M3 BBHIIIE YKasaHHBIX TpeboBaHHii,
npeoOpa3oBaTe/ib CYMTAETCA HENPHUTOAHBIM K TNPUMEHEHHIO, TOBEpPKa HE MPOW3BOAMTCA [0
yCTpaHeHHUs BHIABJICHHBIX 3aMeyaHuii.

Bee npubopel 10/kHB! OBITE MPOrpeThl W MOATOTOBAEHB! K paboTe B COOTBETCTBHM CO
CBOWMM PYKOBOJCTBOM [0 IKCIUIyaTaLlHH.

8 Onpenenenne METPOTIOrHYECKHX XapPaKTEPUCTHK CPEACTBA H3MEPEHHH

8.1. Onpenenenye HEMMHEHHOCTH AMILIMTY/IHOH XapaKTePHCTHKH.

3akpenasior Ha BubOpocTone obpasell Mertanna, BUGpaumio KOTOporo mpeodpasoBarelib
JI0JKEH TIpeoOpa3oBEIBaTh B 3NeKTpHYecKHit curHai. [lnockocts ofpasia mMeTania J0/KHa ObITh
nepreHaMKy/IspHa K HanpaeiaeHuio konebauuit BuOpoctona. JlaTuuk npeoGpa3osarens ¢
MOMOLIBIO CTELMANBHOTO KPOHIITEHHA yCTAHABIMBAIOT Hajl 0Opa3lioM MeTalla Ha pPacCTOsHHH,
yKa3aHHOM B macrnopre (cepeauHa AMana3’oHa M3MEpeHHWH, ecli He yKa3aH B Nacropre), TaKUM
o0Opa3oM, u4To0bl HampaBleHHe TNABHOH OCH 4YBCTBMTENBHOCTH MpeoOpasoBaTelns COBMAfano ¢
HarnpaBJIeHHeM Konebanuii BuOpocTona.

Tpumeyanue — OBpasel] MeTasIa, IPUMEHAEMbIii IPH MOBEPKe, H3rOTaBIMBAIOT B opme
AMCKa ToamMHOM oT 5 10 10 MM 1 auameTpom ot 15 10 50 MM (HO He MeHee IBYX AMaMETpPOB
M3MEpPHTENbHOM KaTyIuKu npeoOpa3oBaTeisa) U3 METa/lla TOH JKe MapKH, 4TO W MapKa MeTanja, 13
KOTOPOTO M3rOTOBJIEHa TMOBEPXHOCTh, MepeMelleHHe KOTopoil mpeobpasyeT B 3/EKTPHYSCKHH
curHan npeobpaszosartens (HanpUMep, CTajlb Bajla poTopa TYPOHHBI WM reHepaTopa).

B COOTBETCTBHH C IKCILUIYAaTALIHOHHOM JOKYMEHTALMel MOoAKIIOYaloT NaTuMK Kaberem K
BXOJly nmpokcuMmetpa. Ha BuGpocTosie 3a1al0T AeHCTBUTENBHOE 3HauYeHHe BHUOponepemelieHus Sy
Ha 6azoBoii uactote 40 'l HE MeHee YeM MATh TOYEK AHana3oHa H3MEPEHMil, BKIIoYas BEpXHHH U
HWKHHI npefensl. Iloc/e0BaTeNbHO 3aJAl0T 3HA4Y€HHs BMOpONEPEMEIIeHHs, CYMTBIBAIOT
JHAYEHHA HANPKEHMs 10 MYIBTHMETPY M ONPeleNdAloT 3HayeHus  KodduuHeHTa
npeobpasosanus K; 11 KaxJ10i TOYKH H3MEPEHHUIA.

Tpumeuanue - TIpu HEBO3MOXKHOCTH 3a/aHus TPeOYEMOro 3Ha4eHHs BUOPONEPEMEILICHHS
Ha 6a30BOH YACTOTE HETMHEHHOCTH aMIUIMTYJHOH XapaKTEpPHCTHKH ONpeNesioT Ha OIHOH M3
4acTOT, mMpHHa/iexKameli paboyeMy [ManasoHy 4acTOT, Ha KOTOPOH BO3MOXHO 3alaHue
TpeOyeMOoro 3Ha4eHHs.

HeMHEHHOCTD aMIUIMTYIHOM XapakTepHUCTHKH onpeaenstoT no Gopmyae (1):

5 =252 100, % (1)
K,

rae K; — kosduumeHT npeoOpa3oBaHMs TpH i-TOM 3HAYeHHH BHOpOMepeMelleHus,
paccunTaHHbli 110 hopmyne (2):

JleiicTeuTtenbHoe 3HaueHwe koadduumenta npeobpasoBanus K; onpenessioT Mo
dopmyrne:

K, = % . (MB/MKM) 2)

rae Us — W3MepeHHOe 3HA4YeHHe HamnpsiKeHHs Ha BBIXOAE MPOKCHMETpa C MOMOLIBIO
MyJbTHMETpa, MB; -

S; — 3HAaYeHHs BHOpOMEpPEMELLECHHUs, 3a/1aBaEMble 3TaJIOHHOH BUOPOYCTAHOBKO#, B i-TO¥
TOYKE U3MEPEHUI, MKM;



K, - cpenHee apudmernueckoe 3HaueHue Kodduumenta npeobpasoBaHud,
BBIYHCIIEHHOE 1O hopmyie:

n
A ]
—_— =11
ch———n , MB/MKM (MA/MM) (3)

rie n — YUCIO 3HaA4YeHWiH 3anaBaeMoi (u3MuecKOH BENHYMHBI TNPH OMNpeeNeHHH
HEJIMHEHHOCTH aMIUIMTY/IHOH XapaKTePUCTHKH.

[IpeobpazoBarenb cuMTaeTcs NpOLIEALIMM MOBEPKY MO JaHHOMY ITyHKTY METOIMKH, €ClIH
NoNy4YeHHbIe 3HaUYeHHs HeTMHEHHOCTH He npeBbilaioT =1,5 %.

8.2. OnpeneneHue HepaBHOMEPHOCTH YaCTOTHOH XapaKTepPUCTHKH.

HepaBHOMEpHOCTb 4acTOTHOH XapaKTEpUCTHKH OMNMpPEENAIOT HE MEHee YeM Ha JECATH
3HaYeHUsX pabouero auanazoHa yacToT npeodpa3oBateis, BKIOYAA HHKHUHA W BEPXHHUH Npesielbl
AManasoHa MNpH 3HayeHMAX BuUOponepeMellleHHs He MeHee 5 MKM. YCTaHaBIMBaKOT
npeobpa3oBatens B COOTBETCTBHM ¢ 1n. 8.1 M mnociefoBaTesbHO 3alalOT  3HAYEHHs
BuOponepemelieHs Ha vacrtotax pabodero auanasoHa. Jlns Kaxk[aoro 3HaY€HHs YacTOThI
BBIYHCIIAIOT 3Ha4YeHHe Ko duumueHTa npeobpasopanus no Gopmyne (2). MUcnonesys nomyyeHHsle
3HAYEHHs CpeHero apupMeTHuecKoro 3HaueHus kodpduuueHta npeoOpaszoBaHuii Ha Ga30BOM
yacToTe B M. 8.1 BEIMUCIAIOT HEPABHOMEPHOCTD YAaCTOTHOM XapaKTepUCTHKHM Y 1o Gopmyre:

_ Ki=Kep .
y =——:100,% 4)
K,
P
rae K, — cpeaHee apudmeTHueckoe 3Ha4YeHHe Kodduuuenta mnpeobpazoBaHus,

BBIYMCJIEHHOE B . 7.3.

[IpeoGpa3oparenie cyMTaeTCS NPOLIEAUIMM MTOBEPKY 10 JaHHOMY MyHKTY METOAMKH, €CITH
MOJTy4€HHbIE 3HaYEHHs HEPABHOMEPHOCTH He npeBslmaioT 2,5 %.

8.3. OnpeneneHHe OCHOBHOH OTHOCHMTENBHOH MOrpeMIHOCTH M3MEPEHHH OCEBOro
CMELLEHHS.

Jlatynk npeoOpa3oBaresis yCTAHABIUBAIOT HA CTIELHATBEHOM MPUCTIOCOOIEHHE C FOIOBKO
MHKPOMETPHYECKO#H HanpoTHB o0pa3lia MeTalla Ha pacCTOSHHH HauyalbHOrO 3a30pa, YKa3aHHOro
B MacropTe Ha mpeoOpa3oBarelnb (CepelMHa 1Mana3oHa U3MEPEHHH, eCllM He yKasaH B Macropre),
TakuMm 00pasom, 4ToObl HanpapieHHe TIaBHOW OCH YYBCTBHTENBHOCTH npeobpasoBatens Oblio
NepreHMKYIspHO K TUIOCKOCTH oOpasua MmeTania. BeiXoa npokcuMeTpa MOAKIHOYAT K
MYJIBTHMETPY. PUKCHPYIOT HayalbHOE 3HAYeHHe HanpsKeHUs Ha Bbixoje 610Kka npeodpa3oBaHHii.

[TocnenoBatenbHO 3a/al0T 3HAYEHHs OCEBOTO CMEIIEHHs M3 AMana3oHa M3MEpeHHi C
waroMm 0,5 mm. Jlns kaxkaol KOHTPOJBHOM TOYKM CUMTHIBAIOT COOTBETCTBYIOLIHE 3HA4YEHHA
HanpsUKeHHs Ha BBIXOZE MO MynbTHMeTpY. PaccunTeiBalorT koadduumenT npeobpasosanus K; s
Ka)K10# KOHTPOJbHOM! TOYKH o opmyne (5):

K; = 2% By )
Si—So
rae U; — u3MepeHHoe B i-TOW TOYKHM 3HAYEHHe HANpsXKEHHs HA BHIXOJE MPOKCHMETpa €
NIOMOIIBIO MYILTHMETpA, B;
Up — W3MepeHHOe 3HaUeHHe HANPSKEHHs B HAYaNbHOM TOUKK 3MepeHuit, B;
Sa — 3HAQYE€HHUE OCEBOIro CMEUICHHUA 3alaHHOC B HayaJLHOH TOYKH HSMCpCHHﬁ, MKM.




S; — 3HaUeHME OCEBOr0 CMELIEHHMSA 3a]aHHOE B i-TOH TOYKE U3MEPEHHH, MKM.

OTHOCHTE/IbHAs MOTPEeLIHOCTE OnpeenseTcs no popmyie:
om = 100,% (6)
cp

rae K., — cpenree apudmeTHueckoe 3HaueHHe KodhhuLmenTa npeobpazoBaHus.

ITpeoGpazosareb CYUMTAETCA MPOLIEAINAM MOBEPKY 10 JaHHOMY MyHKTY METOIHKH, €CITH
MONy4YEHHbIE 3HaYeHHA OTHOCHTEILHOM MOrpeLIHOCTH He MpeBbImaoT £3 %.

9 [MoaTBepXKAEHHE COOTBETCTBUSA CPEACTBA H3MEPEHHS METPONIOrHYeCKMM TpeboBaHHAM

[lpeobpasoBarens cuuTaeTcs NPUrOAHBIM K TNPHUMEHEHHIO  (COOTBETCTBYIOLLIMM
METPOJIOTHYECKMM TpeOOBaHMAM) €C/M OH MpolIeN MOBEPKY MO KaXJAOMY TYHKTY [aHHOW
METOJAMKM ¥ BCE MAaKCHMallbHble 3HayeHus HenuHelHocTH AX, HepaBHomepHocTH YX
NPUBEAEHHOH TMOrpellHOCTH M3MEPEHHH OCeBOro CMEILIEHHs He MpPEeBbIAKT AOMYCTHMBIX
3HA4YEHHl, YKa3aHHbIX B ONMCAHHH THUNA.

10 Odopmnenue pe3ynbTaToB MOBEPKH

10.1 Pe3ynbTaThl NOBEPKH 3aHOCATCSA B MPOTOKOJL.

10.2. TlpeoOpazoBatenu, NpoLIEJIIHE TMOBEPKY C MOJIOKHUTEIBHBIM pPE3y/bTaTOM,
MPHU3HAIOTCA NOAHBIMH K JOMYCKAIOTCA K MPUMEHEHHMIO.

PesyneraTel moBepku npeoOpa3oBareniel MOATBEPKAAIOTCA CBEACHHAMM O pe3yibTarax
MOBEPKHM CPEACTB W3MEPEHHMi, BKIHOYeHHBIMM B DeepanbHblii MHPOPMAUMOHHBEIA (OHA MO
obecrneyeHHIo eMHCTBa u3MepeHuit. [1o 3asBieHHIO Brajenblia CPECTBA M3MEPEHHH WIIH JHLLA,
MpeCTABMBIIETO €ro Ha MOBEPKY, BBIAAETCS CBUAETEIBCTBO O MOBEPKE CPEACTBA H3MEPEHHH.

10.3. Tlpu oTpuuaTesbHBIX pe3ylbTaTax MOBEPKH B COOTBETCTBHH C AEHCTBYIOIIMM
3aKOHOJATENLCTBOM B obOnacTu obecrnedyeHus eauHcTBa uaMepenuii P@® Ha npeobpasoarens
oopmiiseTcs H3BEIEHHE O HEMPHUIOAHOCTH K MPHUMEHEHHIO.

3am. HayanbHKKa oTaena 204 :
oIyl «-BHUUMC» B.I1. KeIBbIpKHK
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