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[TPEOBPA3OBATEJIU ITEPEMELIEHUA TOKOBUXPEBBIE BN-3300XL

METOJIUKA TTOBEPKH

OBLLME TTOJIOXKEHUA

Hacrosmas wmeroamka pacnpocTpaHsercs Ha  npeoOpasoBarenu — MepeMelleHHs
Tokosuxpessle BN-3300XL (zanee - npeobpasoBarenu), nusrotosnenHsie Gpupmoii «Bently Nevada,
LLC.», CILIA u ycraHaBnMBaeT METOAMKY UX MEPBUYHOM U MEPHOAUYECKON MOBEPOK.

WuTepBan Mexay noBepkamu - 2 roja.

[Ipu npoBeeHrH NoBepkH A0mKHA ObITh OOecneyeHa npociexuBaeMocTs noeepsiemoro CHU
K ['ocyrapcTBeHHOMY MNEpPBHYHOMY O3TalOHY €AMHMIL JUIMHBI, CKOPOCTH M YCKOpPEHHs NpH
KonebarensHOM ABHKeHUH TBepaoro tena (DT 58-2018). [pu npoBeeHHH MOBEPKH B KayecTBe
CPEACTB MOBEPKH JI0JKEH HCIOJIB30BAThCA 3TaNoH 1o ['ocyrapcTBeHHOH MOBEPOYHOH cxeme s
CPEACTB M3MepeHuH BuOponepemelleHUs, BHOPOCKOPOCTH, BHOPOYCKOPEHHss M YTJIOBOrO
YCKOpEeHHs, yTBEpXKICHHOW npukasom @ejepanpHOro areHTCTBA M0  TEXHHYECKOMY
peryaMpoBaHHio U MeTposioruu ot 27.12.2018 r. Ne 2772.

[Ipu onpezneneHnn METPOIOrHYECKUX XapaKTEPUCTHK MOBEPAEMOTrO CpeacTBa H3MepeHHi
MCIOIB3YETCS METO/L MPAMBIX H3MEPEHUH B COOTBETCTBHH ¢ ['0Cy1apCTBEHHOI MOBEPOYHOI CXeMOi
ANl CPeJICTB M3MEpeHHH BHOpomnepeMelleHHs, BHOPOCKOPOCTH, BHOPOYCKOpPEHHS M YTJIOBOrO
YCKOpEHHs,  YTBEpPKAEHHOH mnpukazom @DejaepajbHOr0  areHTCTBa MO  TEXHHYECKOMY
peryJIupoBaHui0 ¥ MeTposioruu ot 27.12.2018 r. Ne 2772.



| [Tepeuens onepaluii MOBEPKHU CPEICTBA U3MEPEHHIA.

1.1 [Ipy npoBejeHHH NEPBUYHOW M MEPUOJMYECKOH MOBEpOK mnpeodpasoBarelnen
nepemenieHus TokoBuxpessix BN-3300XL BHINONHSAIOT onepaumy, ykazaHHsle B Tabnuue 1.

Tabauua |
[IpoBenenue
HaumeHoBanue onepauuu Homep nyHkTa SleRAIRE P TORDRo
MEepPBUYHON | MEpPHOAUYECKOH
1 2 3 -
BHewmHuit ocMOTp 6 Ja Ja
OnpoboBanue 7 Ja aa
Onpenenexne HeIMHEHHOCTH aMIIUTY AHOH 8.1 aa aa
XapaKTepUCTHKH
Onpezaenenne HepaBHOMEPHOCTH 8.2 aa aa
YaCTOTHOH XapaKTepUCTHKH
Onpezenenne 0OCHOBHOM OTHOCHTENBHOM 8.3 aa na
MOrpeLIHOCTH U3MEPEHHH 0CEBOTrO
CMELIEHUS

1.2 Tlpu mnomyyeHMH OTPUUATENBHOrO pe3y/ibTaTa KakoOW-muOO OnepalMu MOBEPKH
JajnbHeilIas noBepKa He MPOBOAUTCSA, U pe3y/bTaThl 0QOPMIISIOTCS B COOTBETCTBHH ¢ 1. 10.3.

2 TpeboBaHus K YCIOBHAM MPOBEICHHS MOBEPKH.
2.1. Ilpu npoBeieHHH NOBEPKHU A0DKHBI ObITh COBMIOAEHBI CIIEAYIOIIHE YCIOBHS:
- TEMIIEpaTypa OKpyarowero Bosayxa: 23 £5 °C

- OTHOCHTEIIbHAs BJIaXKHOCTh OKpY Kalowlero Bo3ayxa He 6onee 80 %

2.2. Ilepen npoBeieHHEM MOBEPKH Mpeodpa3oBateb A0KeH OBITh MOArOTOBIEH K paboTe
B COOTBETCTBHH IKCIITyaTaLlHOHHOM JOKYMEHTALUEH.

3. TpeboBaHus K cnieLMaIMCTaM, OCYLIECTBIISIOUINAM MOBEPKY.
3.1. K noeepke momyckaloTcs 1MLa, MMeOLMe HEOOXOAMMBIE HABBIKM M0 paborte ¢
NoJ0OHBEIMH CPEACTBaMH W3MEPEHHIA, BKIIIOYAs MepeYrCIieHHbIe B TabIuLe 2, U 03HAKOMIEHHBIMH
C 3KCILTYaTalMOHHOM IOKYMEHTalMel Ha JaTYUKH U JaHHOM METOAUKOM MOBEPKH.

4. MeTposIoruyecK1e U TeXHUYEeCKHe TpeOOBaHKs K CPEACTBAM MOBEPKH.

4.1. Ilpu npoBeAeHUH NOBEPKH HEOOXOAMMO MPUMEHSATH CPEACTBA MOBEPKH, IIPUBEAECHHEIE
B Tabnuue 2.



Tabnuua 2
Homep | HaumeHoBaHME M THN OCHOBHOTO MJM BCIIOMOTaTelbHOrO CPEACTBA IMOBEPKH,
NMyHKTa | 0003HAa4YeHHe AOKYMEHTa, peraMeHTHPYIOLIero TeXHuuyeckue TpeboBanus U (M)
MOBEPKH | METPOJIOTHYeCKHE U OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKH.

2 [Tpubop komOGunupoBanHelii Testo 622, per. Ne 53505-13 (Jlnana3oHsl: U3MepeHHs
Ttemneparypsi oT -10 1o +60 °C, norpewmHocTs £0,4 °C; u3MepeHUsi OTHOCHTENIBHOM
BrakHocTH OT 10 10 95 %, norpewrHocts £3 %)

8.1 IToBepounas BuOpoycTaHOBKa 2-r0 paspsja no npukasy ®eaepanbHOro areHTCTBa Mo
TEXHUYECKOMY peryiupoBaHuio U metponoruu Ne 2772 ot 27.12.2018 r.

8.2 Mynastumetp 3458A (per. Ne 25900-03)

8.3 ['onoeka MukpomeTpuyeckas uudposas cepuu 164 (Inanaszon uzmepenuii ot 0 10
50 MM, norpemHocts £0,003 Mm) (per. Ne 33793-07)

Mynerumetp 3458A (per. Ne 25900-03)

4.2. Bce npumensemple CHU J0omkHBl OBITH TMOBEPEHHl W MMETh JIEHCTBYIOIIEE
CBHJIETEJILCTBO O MOBEPKE.

4.3. JlonycKaeTcs NPUMEHATH ApYTrHe CPe/CTBA MOBEPKH, He NPUBEJCHHbIE B EpPeYHe, HO
obecrieynBaroue onpesieneHre (KOHTPOJIb) METPOJIOrHYECKHX XapaKTEpPUCTHK TOBEPSEMBIX
CPEJICTB U3MEpEeHHIi ¢ TpeOyeMol TOYHOCTBIO.

5. TpeGoanus (ycnoBus) no obecneyeHnto 6e30MacHOCTH MPOBEJEHUS TOBEPKH.

5.1. K npoBeJieHHIO MOBEPKH JOMYCKAIOTCS L@, NPOLIeIHe HHCTPYKTAK MO TEXHHKE
Oe3omacHoOCTH.

5.2. Tlpu paboTe cO CpeACTBaMH MOBEPKH M TMOBEPSEMBbIM Mpeodpa3oBaTeneM I0/KHbI
ObITh  coOmozeHsl  TpeGoBaHMS  0€30MACHOCTH, OrOBOPEHHBIE B  COOTBETCTBYIOLIEH
3KCIUTYyaTallHOHHOM JOKYMEHTALUH.

6 BHewHuit ocMOTp cpesicTBa U3MEpeHH i

[Ipy BHEIIHEM OCMOTpe YCTaHABJIMBAIOT COOTBETCTBHE KOMIUIEKTHOCTH M MapKHPOBKH
TpeOOBaHMAM OKCIUIYaTALMOHHOW JOKYMEHTAllMH, a TaKkKe OTCYTCTBHE MEXaHUYECKHUX
MOBPEK/ICHWH KOPIYCOB, COEAMHHUTENbHBLIX Kabeneil u pasbeMoB. B crnydae oGHapykeHHs
HECOOTBETCTBMA XOTA Obl MO OAHOMY M3 BbILIENEpeYHUCIEeHHbBIX TpeOoBaHUH mMOBepka
npeKpalaercs.

7 IloaroToBkKa K noBepke U onpobOBaHHE CPeACTBA M3MEPEHHH

[IposepstoT paboTocnocoGHOCT Mpeobpa3oBaTelis B COOTBETCTBUH C IKCITyaTallHOHHOM
JOKYMEHTalHEeH.

[Ipy moAroToBKe K NMPOBEAEHUIO MOBEPKH AOJIKHO OBITH YCTAHOBIEHO COOTBETCTBHE
CEAYIOUM TpeOOBaHUSIM:

- OTCYTCTBHE MEXaHWYECKHX MOBPEXKAEHHUH KOpryca, COeIMHUTENbHBIX Kabenei u snek-
TPUUYECKUX Pa3beMOB,;

- pe3b00BBIE YACTH 3JEKTPHYECKUX Pa3beMOB HE JI0/KHBI HMETh BUAMMBIX MOBPEXKACHHH.



B cinyudae HecoorBercTBMA XOTA OBl OZHOMY W3 BBIIE YKa3aHHBIX TpeOOBaHMH,
npeoOpa3oBaTenb CYMUTAECTCS HENMPUrOAHBIM K TMPUMEHEHHIO, MOBEpPKAa HE MPOU3BOAMTCH 10
YCTPaHEHHs BBISBICHHBIX 3aMeYaHHid.

Bce npubopel fomkHBI OBITH MPOrpeThl M MOArOTOBIEHBI K paboTe B COOTBETCTBMH CO
CBOMM PYKOBOJICTBOM [0 3KCIUTyaTaL|H.

8 Onpeznenenue METPONOTHYECKMX XapaKTEPUCTHK CPEACTBA H3MEPEHHi

8.1. Onpezenexne HeTMHEHHOCTH aMIUIUTYIHON XapaKTEPUCTHKH.

3akpenasoT Ha BHOpocTone oOpasen Mmerainna, BMOpalmio KOToporo mpeoOpa3soBateb
JI0JDKEH npeoOpa3oBbIBaTh B dNeKTpHyeckuit curnan. [1nockocts ofpasia Metanna J0KkHa ObITh
nepreHIMKyIspHa K HanpaBleHHio Konedauuit Bubpocrona. Jlatunk npeobpazoBareisi ¢ NOMOLIBIO
CrELMaNbHOrO KPOHIUTEHHA YCTAHABIMBAIOT HajJl 00pa3LioM MeTallla Ha pacCTOSHUH, YKa3aHHOM B
nacrnopre (cepeanHa AMana3oHa W3MEpPEHHH, eClIU He yKa3aH B MacropTe), TakuM 00pa3oM, 4TOOkI
HanpaBJ€HHE TJIaBHOW OCH YYBCTBMTE/IBHOCTH MNpeoOpa3oBarelis COBMAnajo C HamnpaBlIeHHEM
konebanuit Bubpocroa.

IIpumeuanue — O6pasell MeTana, NPUMEHAEMbIi NPH MOBEpPKe, U3rOTAaBIMBAIOT B (opme
JMCKa TOMUMHOMK oT 5 10 10 MM u anameTtpom ot 15 10 50 MM (HO He MeHee ABYX AMaMETpPOB
M3MEPHUTENLHON KaTyIIKH NpeoOpa3oBaTelis) U3 METallla TO# e MapKu, YTO W MapKa MeTauia, U3
KOTOPOTO M3rOTOBJEHA MMOBEPXHOCTh, MEpeMelleHHe KOTOpoi mnpeobpasyeT B 3IEKTPHUYECKHi
curHan npeobpasoBare’ib (HanpuMep, CTallb Bajla poTopa TypOMHBI MJIH reHeparopa).

B cooTBeTCTBMHM C IKCIUTyaTallMOHHON JOKYMEHTalLlMel MOAKIoYaloT AaTYuK kabenem K
BX01y npokcumerpa. Ha Bubpocrosne 3aiaior necTBUTEIbHOE 3HaYeHHE BUOponepemMeleHus Sy Ha
6a3opoii yactote 40 'l He MeHee YeM MATH TOYEK AMANa3OHa M3MEpeHH, BKIIIOYas BEPXHHUI
HWKHUA mnpenensl. [locnenoBatenbHo 3ajal0T 3HAa4YeHHss BUOpONepeMeLeHHs, CYMTHIBAIOT
3HAYEHHs HATPHKEHHA N0 MYJIETHUMETPY H OTpEe/eNAIOT 3HaueHH!s KoddduirenTa npeobpa3oBaHus
Ki nns xaxa0i TOUKH U3MEPEHHIA.

IIpumeuanue - T1pu HEBO3MOXKHOCTH 3aaHus TpeOyeMoro 3HaueHus BUOponepeMeIeH s
Ha 06a30BOH YacTOTe HENMHEHHOCTh AMIUIMTYAHOW XapaKTEPUCTHKH ONpEAENAOT HAa OIHOM M3
4acTOT, NpHHaJJIexkalled paboyeMy [AuanasoHy YacTOT, Ha KOTOPOM BO3MOXKHO 3ajlaHue
TpeOyeMoro 3HaueHHUS.

HenuueiHOCTb aMIUIMTY 1HOHM XapaKTEpPUCTHKH onpeaenstoT rno dopmyie (1):

Ki—Kep
§ =——"100,% (1
cp

rae Ki — koapduument npeobpa3oBaHHs NpHU i-TOM 3HAYEHUH BHOpoONEpeMelieHuUs,
paccyMTaHHbIH 1o Gopmyie (2):

JeticTBuTebHOE 3HaYeHHE KO3 duLeHTa npeobpa3zoBanus K; onpeaensioT no popmyne:

K; = z_—is, (MB/MKM) )

rae Us — u3MepeHHOe 3Ha4YeHWE HaNpsUKEHHs Ha BBIXOJE MPOKCHMETpa C MOMOLIBIO
MyJIbTUMETpaA, MB;
Si — 3HayeHus BUOpoONepeMeIleHus, 3alaBaeMble 3TAJOHHONW BUOPOYCTaHOBKOMH, B i-TOM
TOYKE UBMEPEHUHN, MKM;
Kcp — cpennee apudmernueckoe 3HayeHHe KoahduieHTa npeodpa3oBaHus, BIYHCICHHOE
no gopmye:



n

K, = —i=1—l(i, MB/MKM (MA/MM) 3)
P n

rae n — YWCIO 3HA4YeHWH 3agaBaeMOi (M3MYECKON BENMYMHBI TMPH OMNpeJe/eHHH
HEJIMHEHHOCTH aMIUIMTYIHOH XapaKTepUCTHKH.

INpeoBpazoBarenb CYMTAETCS MPOLIEAIMM TOBEPKY MO AaHHOMY MyHKTY METOAMKH, €CIIH
NoJy4eHHbIe 3HAYE€HUs HETMHEHHOCTH He npeBblaoT £1,5 %.

8.2. OnpeneneHne HepaBHOMEPHOCTH YaCTOTHON XapaKTEPUCTHKH.

HepaBHOMEpHOCTh 4aCTOTHOW XapaKTEPUCTHKH OMNpEJENAOT HE MEHEE YEM Ha NECATH
3Ha4YeHHUsX paboyero Auanas3oHa 4acToT npeoOpa3oBaresis, BKIOYas HUKHUH W BEPXHUI npelenbl
JAManasoHa MpM 3HaueHMsAX BuOpornepeMelleHMs He MeHee S5 MKM. YCTaHaBIMBAaKOT
npeobpasoBateb B COOTBETCTBMM ¢ 1. 8.1 W MOcCNnenoBaTeNbHO 3ajalOT  3HAYEHHA
BUOponepemelleHuss Ha dacToTax paboyero auamasoHa. J[ns KaKAOro 3HAYEHWs YacTOTh
BBIYMCIIAIOT 3HaYeHHe KoapduumrenTa npeobpasoBanus no dopmyse (2). Mcnonsdys nonyyeHHble
3HaYEHHUs CpeIHero apuMeTuyeckoro 3HadeHus kodpduuuenta npeobpaszoBaHuii Ha Ga30BOii
4acToTe B I1. 8.1 BEIYMC/IAIOT HEPAaBHOMEPHOCTh YaCTOTHON XapaKTepUCTHKH Y no dopmyie:

y =——2100,% @)
cp
rie Kp — cpenaHee apudmernyeckoe 3HaueHue KoadduumeHTa rnpeoOpasoBaHus,

BBIYMCIIEHHOE B 11. 7.3.

[Ipeo6pasosarens cunTaeTcs MPOLIEAIINM MOBEPKY 10 JAHHOMY MyHKTY METOIMKH, €CIIH
NOJy4eHHbIE 3HaUE€HUs HEPABHOMEPHOCTH HE MpeBbIIAOT +2,5 %.

8.3. OnpeneneHne OCHOBHOHM OTHOCHTENBHOW MOrPEIHOCTH HM3MEPEHHHl OCEeBOro
CMELIEHHS.

Hartuuk npeobpa3opartess yCTaHAaBIMBAIOT Ha CrIELMAIBEHOM MPUCTIOCOOIEHHE ¢ FOJIOBKOM
MHKPOMETPHYECKO# HaNpoTHB 00pa3siia MeTajlla Ha PacCTOSHHN HayaJIbHOTO 3a30pa, YKa3aHHOro B
nacropTe Ha npeoOpa3oBaresp (CepeaMHa Juana3oHa W3MEpEHMH, eC/ii He yKa3aH B Macriopre),
TakuM 00pa3oM, 4ToOBl HampaB/ieHHe IJIaBHOW OCH 4yBCTBUTEIBHOCTH NpeobpasoBarens Obiio
MEPNeHAMKYIAPHO K TUIOCKOCTH oOpa3ua Merauia. BBIXOA NpoKcMMeTpa TMOAKIIOYAT K
MyJabTUMETPY. PUKCHPYIOT HauyalbHOE 3HaYEHHE HampsiKeHUs Ha BbIXoje 610Ka npeobpa3oBaHHmid.

I[TocnenoBaTelbHO 3afalOT 3HAYEHUS OCEBOrO CMELICHHs W3 AMana3oHa M3MEpeHHi ¢
maroM 0,5 mm. Jlns Kakaod KOHTPOJIbHOM TOYKH CYMTBHIBAIOT COOTBETCTBYIOIIME 3HAYEHHS
HaNpsKeHHUs Ha BBIXOJE 10 MyJIbTUMETpY. PaccunteiBator koadduumeHt npeobpazopauus K ais
Ka)K/10¥ KOHTPOJbHOM TOYkH 1o popmyre (5):

Ui—'Uo

K= g )
i—So

rae Ui — u3aMepeHHoe B i-TOM TOYKHM 3HaYeHHE HANpsKeHWs Ha BBIXOJE MPOKCHMETpa ¢
MOMOILBIO MYJIbTHMETPA, B;

Up — n3mepeHHoe 3Ha4eHHe HaNpsKeHHUs B HA4aIbHOM TOYKM W3MepeHHid, B;

Sb — 3HauUeHHE OCEBOTO CMELICHUsA 3alaHHOE B HAYaJIbHON TOYKH M3MEPEHHH, MKM.



Si — 3HaUEHHe OCEBOro CMELICHHUs 3aJaHHOE B i-TOH TOuKe M3MepeHHl’l, MKM.

OTHOCHTE/IbHAs MOTPELIHOCTE OnpeenseTcs no popmye:
Ki—K
Oy = —2:100, % (6)
K,
cp
rae Kep — cpentee apudmernueckoe 3HayeHHe kodpduimenTa npeobpa3oBaHus.

[Ipeobpa3oparens cyuuTaeTcs NPOLIEALUIMM MOBEPKY MO AaHHOMY IYHKTY METOAMKH, €CIIH
MOTY4eHHBIE 3HAYEHHA OTHOCHTEIBLHOM MOrpPelHOCTH He NMpeBbImatoT 3 %.

9 IoarsepikaeHHe COOTBETCTBHSA CPEACTBA H3MEPEHHS METPOJIOTHYECKUM TPeOOBAHHAM

[IpeoGpa3oBarens cuuTaeTcs NPUrOAHBIM K MPUMEHEHHIO (COOTBETCTBYIOLLIMM
METPOJIOrHYECKHM TPeOOBaHUAM) €CJIH OH MPOLLEI NOBEPKY MO Ka)KAOMY MyHKTY JaHHOW METOAMKH
M BCE MaKCHMalbHblE 3HAa4YeHHs HeauHeHHocTH AX, HepaBHomepHocTH YX M npuBeneHHOH
MOrpeIIHOCTH U3MEPEHHH OCEBOrO CMEIIEHHS HE MPEBBIIAIOT JOMYCTUMBIX 3HAYEHUH, YKa3aHHbBIX
B OITMCAHUH THMA.

10 OdopmiieHne pe3ynbTaToB MOBEPKH

10.1 PesynbTaThl moBepkH 3aHOCATCS B MpoTOKOA. IIpoTokon moBepku oopmisieTcs B
MPOU3BOJIBLHOM BHJIE.

10.2 TlpeoGpasosatenu, mnpouieauie TNOBEPKY C MOJOXKHTENbHBIM pPE3yJbTaToOM,
MPU3HAKOTCS FOJAHBIMU M JIOMYCKAIOTCH K PHMEHEHHUIO.

PesyssTatel noBepkyu npeobpasoBaresneil nepenatorcs B PeepaibHelii HHPOPMALMOHHBINA
¢ouz no obecneuenuio eanHCTBa M3MeperHit. [1o 3asBIeHMIO BIaiebLia CPEICTBA M3MEPEHHIT MITH
JMLA, MPe/ICTaBUBILETO €ro Ha MOBEPKY, BBIAAETCSA CBHETENLCTBO O MOBEPKE CPEACTBA H3MEPEHHIH
C HAaHECEHHBIM Ha HEro 3HaKOM MOBEPKH.

10.3. Tlpu oTpuuaTenbHBIX pe3y/nbTaTax MOBEPKH B COOTBETCTBMH C JAEHCTBYIOLIMM
3aKOHOJATeIbcTBOM B obnactv obecnieueHus eauMHCTBA M3MepeHuit P® Ha mpeobGpasoBaresb
odopmseTcss U3BEIEHHE O HENMPUTOAHOCTH K NPUMEHEHHIO.

>
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