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[TPEOBPA30OBATEJIM ITEPEMELLIEHUS TOKOBUXPEBBIE BN-3300XL

METO/IMKA ITOBEPKH

OBIME TIOJIOXKEHHW A

Hacrosimas MeToauka pacnpocTpaHsercs Ha — NpeoOpasoBaTeNd  MepeMeLleHus
TokoBuxpesbie BN-3300XL (nanee - npeoGpasoparenn), u3rotosieHHsle ¢pupmoii «Bently Nevada,
LLC.», CIIA 1 ycTaHaBIHBAeT METOMKY MX NEPBUYHON U NEPHOAMYECKOH MOBEPOK.

HWurepsan mexxmy nosepkamu - 2 roza.

Ilpu nposeieHrH NoOBEpKH 10JkHA ObITh 0BecnieueHa npocexuBaeMocTs nosepsemoro CH
k l'ocynapcTBeHHOMY NEPBHYHOMY 3TANOHY ENMHHLl JUIMHBEI, CKOPOCTH M YCKOPEHMs MpH
konebarenbHOM aBukeHuH TBepaoro Tena (DT 58-2018). [Ipu npoBeieHMH MOBEPKH B KauecTBe
CPEe/CTB MOBEPKH J0/DKEH MCIOAb30BaThCs 3TalOH no ["ocysapcTBeHHO# MoBepoYHOH cxeMe s
CpelCTB H3MepeHHi BuUOpomepemelleHus, BHOPOCKOPOCTH, BHOPOYCKOPEHHA M yIJIOBOTO
YCKOpPEHHs,  yTBepXIeHHOW mpukasom DenepanbHOr0 areHTCTBA IO  TEXHHYECKOMY
peryiMpoBaHuio U MeTposioruu ot 27.12.2018 r. Ne 2772.

Ilpu onpeneneHny METPONIOTHYECKNX XapaKTEPUCTHK MOBEPSEMOTO CPEACTBA H3MEpPeHHiT
MCIIOJIE3YETCA METO NPAMBIX H3MEPEHHHA B COOTBETCTBHH ¢ ["ocy1apcTBeHHO# NOBEpOYHO# cXeMOi
JUli CPeACTB W3MEpeHWH BHOponepememeHus, BHOPOCKOPOCTH, BUOPOYCKOPEHHS W YIJIOBOTO
YCKOpEeHHs, YTBEepKACHHOH npuKasom (DejaepanbHOro areHTCTBA MO  TEXHUYECKOMY
peryIMpoBaHuio U MeTpoioruu ot 27.12.2018 r. Ne 2772.

Meronka nosepku JomycKaeT npoBeAeHHE MOBEPKH OTAE/BHBIX aBTOHOMHBIX GJIOKOB H3
COCTaBa Cpe/CTBA M3MEPEHMH (JaTYMKa WM MPOKCHMETPA) C yKa3aHHeM 00beMa BBIMOTHEHHOMH
MOBEPKHU B CBUIETENILCTBE O NMOBEPKE U (WJIM) B Nacnopre.



| TlepeyeHb onepawuii MOBEPKH CPEACTBA U3MEPEHHH.

1.1 Tlpu mnpoBeaeHWH mnepBHYHOM M NEPHOJMYECKOH MOBepoK mnpeobpasoBaresnei
nepemelleHns TokoBuxpesbix BN-3300XL BeImoAHAOT onepaluy, ykazaHHsle B Tabnuue 1.

Tabnuna 1
[IpoBenenue
HaumenoBanue onepaumu Homep nynkra SITEROTRE MEH HRRPRE
MEepBHYHONH | MEpPHOAHYECKOMH
1 2 3 -
BHewmnuit ocMoTp 6 aa aa
Onpoboanue 7 aa aa
OnpeneneHne HeTMHEHHOCTH aMILIMTY AHOM 8.1 na Ja
XapaKTEPHCTHKH
Onpeaenenne HepaBHOMEPHOCTH 8.2 aa na
YaCTOTHO#H XapaKTepUCTUKH
Onpeaenenne 0OCHOBHOH OTHOCHTEBHOM 8.3 na na
MOTPeLIHOCTH U3MEPeHHI 0CceBOro
CMELIEeHHUS

1.2 Ilpu nomy4yeHMH OTPHULATENBHOTO pe3ylbTaTa Kakoi-1ubo onepauuu MOBEPKH
AanbHeias NMoBepKa He NPOBOAMTCA, H pPe3yabTaThl oopMasAOTCA B cooTBeTCTBHH ¢ 1. 10.3.

1.3 JlonyckaeTcs nMpoBeJeHHE NMOBEPKH OTAEIbHOrO aBTOHOMHOro 0/10Ka (JaT4MKOB) M3
COCTaBa Cpe/ICTBA U3MEPEHMt, TAK KaK OHM ABAIOTCS B3aHMO3aMEHAEMBIMH.

2 TpeboBaHHs K YCIOBHAM NPOBEACHHSA MOBEPKH.
2.1. [lpu mpoBeieHUH TIOBEPKHU J10AKHBI ObITH COOMIOAEHB! CIEAYIOIIHE YCIIOBHA:
- TEMIIepaTypa OKpyKatollero sosayxa: 23 £5 °C

- OTHOCHTENbHAs BIaXXHOCTh OKpYsKarollero Bo3ayxa He 6onee 80 %

2.2. Ilepen npoBeieHHEM MOBEPKH Mpeolpa3zoBaTeb A0/KeH ObITh NOArOTOBNEH K paboTe
B COOTBETCTBHM JKCILTyaTALMOHHON JIOKYMEHTALIMEH.

3. TpeGoBaHus K CeLMaTHCTaM, OCYIIECTBIIAIOUIUM TIOBEPKY.
3.1. K noBepke MONMyCKAalOTCs /ML@, MMEIOUIMe HeOOXOAMMBIE HABBIKM Mo pabore ¢
oI00HEIMM CpPeICTBAMH H3MEpPeHHit, BKIIOYas nepeyuciieHHble B Tabnule 2, ¥ 03HaKOMJICHHBIMH
C IKCITyaTallMOHHO# JIOKyMEHTalMel Ha IaTYMKH U IAHHO#H METOMKO#H NOBEPKH.

4. MeTponioruueckue U TeXHUHecKHe TpeOOBaHHs K CpPe/ICTBaM NMOBEPKH.

4.1. Tlpu npoBeAeHHH NOBEPKH HEOOXOIMMO NPUMEHSATDH CPE/ICTBA MOBEPKH, NIPHBE/ICHHBIC
B Tabnuue 2.



Tabnuua 2
Homep | HaumeHoBanue M THN OCHOBHOTO HIH BCIIOMOTaTeJbHOrO CpeacTBAa MOBEPKH,
MyHKTa | 0003HAYEHHE JIOKYMEHTa, PerIaMeHTHpPYIOIIEero TeXHH4eckHe TpeGoBanus U (MIK)
NOBEPKH | METPOJIOTHYECKHE W OCHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH.

2 [Ipu6op komGunupoanHsiii Testo 622, per. Ne 53505-13 (Jlnanasonsl: W3MepeHHs
Temneparypsl ot -10 1o +60 °C, norpeHocts £0,4 °C; u3MepeHHs OTHOCHTENLHOH
BaxHOCTH 0T 10 10 95 %, norpewnocts +3 %)

8.1 IloBepounas BuGpoycTaHoBKa 2-ro paspsja no npukasy ®eaepanbHOr0 areHTCTBA Mo
TEXHHYECKOMY pery/iMpoBaHHio U MeTpoaoruu Ne 2772 or 27.12.2018 r.

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

8.3 ['onoBka mukpomerpuyeckas uudposas cepun 164 (lnanason uamepenwuii ot 0 10
50 mm, norpemHocts £0,003 mMm) (per. Ne 33793-07)

MynsTmetp 3458A (per. Ne 25900-03)

4.2. Bee npumensiemeie CH 10/mkHBI OBITh NOBEPEHEI.

4.3. JlomyckaeTcsi NPUMEHATE APYrHe CPe/ICTBa MOBEPKH, HE NPHBE/ICHHbIE B TIEpeyHe, HO
obecneyrnBaiolKe onpeaenenre (KOHTPOJIb) METPONOTHYECKMX XapaKTePHCTHK MOBEpAEMBIX
CPeACTB U3MEPEHHH ¢ TpeOyeMoi TOYHOCTHIO.

5. TpeGosanus (ycnoBus) no obecrieueHnio 6e30MacHOCTH MPOBEIEHUS TIOBEPKH.

5.1. K npoBesieHHI0 MOBEPKH JIONYCKAKOTCS /HLA, MPOLIEAUIME HHCTPYKTAX MO TeXHHKE
OeszonacHocTH.

5.2. Ilpu paGote co cpeacTBamMM MOBEPKH M MOBEPSEMBIM MpeobpasoBaTeneM IOJIKHbI
ObiTh  cobmomensl  TpeGoBaHMs  G€30MacHOCTH, OTOBOPEHHBIE B COOTBETCTBYIOLIEH
IKCIUTyaTallHOHHOH JOKYMEHTALIHH.

6 Brewmnuii ocMoTp cpeacTBa u3MepeHHuit

[Ipn BHewlHeM OCMOTpe YCTaHaBIMBAIOT COOTBETCTBME KOMIIEKTHOCTH M MapKHPOBKH
TPeGOBAHHAM  SKCIUIYaTAlMOHHOM JOKYMEHTAaUMM, a Takke OTCYTCTBHE MEXAHHYECKHX
TNOBPEXKICHHH KOPIYCOB, COEAMHHMTENbHBIX Kabeneli M pasbeMoB. B ciyuae obGHapyseHus
HECOOTBETCTBMA XOTA OBl MO OAHOMY M3 BBHIUIENEPEYHCICHHBIX TpeGoBaHMil mMoBepka
MpeKpainaercs.

7 ToaroToBka K nosepke M onpoGOBaHHe CPeACTBA H3MEPEHH il

INposepstor pabotocnoco6HocTs npeoGpasoBatesnsi B COOTBETCTBHH ¢ IKCILTYaTALHOHHON
JNOKYMEHTaLHEeH.

Ilpu noaroToBke K NMpoBeJEHMIO MOBEPKM JOMKHO GBITH YCTAHOBIEHO COOTBETCTBHE
CIIeAYIOLIHM TpeOOBaHHAM:

- OTCYTCTBHE MEXaHMYECKHX MOBPEKIAECHHI KOpIyca, COeIMHUTENLHEIX Kabenei u snek-
TPUYECKHX PasbeMOB;

= pe35603b1e HAaCTH 3JIEKTPHYECKHX Pa3beMOB HE JOJKHBI HMETh BUIMMEIX I'lOBpe}KI[eHHﬁ.



B cayuae HecooTBeTcTBHs XOTA OBl OJHOMY M3 BBIlIE YKa3aHHBIX TpeOoBaHMii,
npeobpa3oBaTenb CYMTAETCH HEMPUrOAHBIM K NPHUMEHEHHIO, MOBEpPKAa HE TNPOM3BOAMTCA [0
YCTPaHEHHs BBIABJIEHHbIX 3aMeYaHUH.

Bce npuGopel 10/KHB! ObIT MPOrpeThl U MOArOTOBIEHBl K paboTe B COOTBETCTBHH CO
CBOMM PYKOBOJCTBOM MO 3KCIUTyaTalHH.

8 OnpeneneHne METPONIOrHYECKUX XapAKTEPHCTHK CPEICTBA H3MEPEHHIH

8.1. Onpenenexue HeMMHEHHOCTH AMIUTUTYAHON XapaKTEPUCTHKH.

3akpennsioT Ha BuOpocTone obpasel meranna, BHOpalMiO KOTOporo rpeobpasoBaresib
JI0JKEH NpeoOpa3oBLIBaTh B dJEKTpHYeCcKHii curHa. [1nockocTs obpasua meTamia A01kKHa OBITh
nepreHanKyIsApHa K HanpasieHuto konebanuit Bubpocrona. [laTuuk npeoOpasoBareis ¢ IOMOIIBIO
CMIENHANLHOTO KPOHIUTEHHA yCTaHABNIMBAIOT Hajl 00pa3LioM MeTala Ha PpacCTOAHUH, YKa3aHHOM B
nacropTe (cepeaMHa AMana3’oHa W3MEPEeHHit, eClii He yKa3aH B MacropTe), TaKuM oOpa3oM, 4To0kl
HaNpaBleHHe TNaBHOH OCH YYBCTBMTEJIBLHOCTH MNpeoOpa3oBaTelis COBMANan0 C HamnpaBjieHHEM
Konebanuii BuOpocrona.

Ipumeyanue — OBpaselr MeTasIa, NPUMEHSIEMBIi NPH NOBEPKe, H3roTaBIMBAOT B hopme
JAMCKa TOMIMHON. 0T 5 10 10 MM 1 auametpom ot 15 1o 50 MM (HO He MeHee IBYX AMaMeTpoOB
M3MEPHTEIBLHOMN KaTyIKu npeoOpa3oBaTelis) U3 MeTajljia TOH XKe MapKH, 4TO U MapKa MeTajlia, u3
KOTOPOTO H3rOTOB/IEHA TOBEPXHOCTh, MNEpeMelleHHe KOTOpOH mnpeobpasyeT B 3JEKTPHYECKHi
CUrHaj npeoOpasoBareib (HaNmpUMep, CTajlk Baja poTopa TypOMHbI WM FeHepaTopa).

B COOTBETCTBHM C 3KCILTyaTALMOHHOM JOKyMeHTalMel NOAKMOYaloT JaTYMK KabeneM K
BX0/Ty npokcumeTpa. Ha BuGpocToie 3a1ai0T AeCTBUTENBHOE 3HaUeHHE BUOpoTepeMelleH s Sy Ha
Ga3oBoit actote 40 I'll He MeHee YeM MAThL TOYEK AMANa3OHa W3MEPEHMii, BKIKouYas BEpXHUH U
HWKHMI npeaensl. [locnefoBatenbHO 3aJalOT 3HAYEHHs BHOpONepeMelleHHs, CUMTBIBAIOT
3HaYEeHHS HAMPSUKEHMA MO MYIETHMETPY H ONpeesoT 3HaueHus koadduunenta npeobpazoBanus
K; nns Kaxa0# TOUKH H3MEPEHHH.

Ipumeyanue - TIpu HEBO3MOKHOCTH 3a1aHus TpeGyeMOro 3HaueHus BUOpOnepeMelleH!s
Ha 6a30BOIl YACTOTE HENMHEHHOCTh aMIUIMTY/HON XapakTepHUCTHKH ONpeleNsioT Ha OAHOW W3
YacTOT, MNpHHajIekKawell pabodeMy [ManasoHy 4YacTOT, Ha KOTOPOH BO3MOXKHO 3aJaHue
TpeGyeMoro 3HaueHus.

HennHelHOCTb aMILTUTY/IHOM XapakTepueTHKH onpeensioT no gopmyane (1):

6= Kt—KKE -100, % (1

rae Ki — xosduument npeobpasoBaHus TNpH i-TOM 3HauYeHWH BHOponepemeleHus,
paccuyuTaHHBIH 1o Gopmye (2):

JleiicTBUTEBHOE 3HaYeHUe kodhdHLMenHTa npeobpasoanusa K; onpe/iensioT no popmye:

Us

K; = = (MB/MKkMm) )
5

rie Us — W3MepeHHOe 3HAUEHHE HANpSHKEHWs Ha BBIXOJE NPOKCHUMETPA C MOMOLIBIO

MyJabTHMETpa, MB;
S; — 3HaueHus BHOpONEpPEMEIeHHs, 3a1aBaeMble TAJOHHON BUOGPOYCTAHOBKOMH, B i-TOH
TOYKE U3MEPEeHHH, MKM;
K., — cpeHee apudmeTHYECKOE 3HaYeHne KoadduumeHTa npeobpasoBanus, BEIYUCIEHHOE
no gopmyne:

n
K., = Eﬁlﬁ, MB/MKM (MA/MM) (3)
cp »



rAe n — YKCIO 3HA4YeHWH 3anaBaeMOil (PU3HMUECKOH BeNWYMHBI MpH OMNpeaeNeHUH
HEJIMHEHHOCTH aMILTUTY/IHOM XapaKTepUCTHKH.

[IpeobpasoBaresib cuMTaeTCA NPOLIEALIMM MOBEPKY MO JAHHOMY MYHKTY METOIMKH, €ClH
NOJYYEHHBIE 3HAYEHNS HETHHEHHOCTH He npeBbIaT 1,5 %.

8.2. Onpenenenne HepaBHOMEPHOCTH YaCTOTHOM XapaKTePHCTHKH.

HepaBHOMEpHOCTb 4acTOTHOH XapaKTEPUCTHKH OMpEENAOT HE MEHee YeM Ha JEeCATH
3HaYeHMsAX pabouero aAuanas’oHa 4acToT npeobpa3oBarens, BKIKOYAs HIKHHI U BEpXHHI pe/essl
AWanasoHa TMpdH 3HaYeHMAX BuUOponepemelleHHs He MeHee S5 MKM. YCTaHaBIWBAKOT
npeoOpasoBareb B COOTBeTCTBMM ¢ 1. 8.1 W MOCHEAOBATENbHO 3alAOT  3HAYEHUS
BuOponepemelieHus Ha uactotax paboyero auanasoHa. J[ns KakAOro 3HAYEHHs 4YacTOTHI
BBIYHMCIIAIOT 3HaYeHHe Ko duuenTa npeobpasoBanus no ¢opmyse (2). Mcnons3ys nonyueHHbie
3HAYEHHs CPeJHEero apupMeTHUecKoro 3HadeHus koadduuueHta npeobpazosanuii Ha 6a30BO¥
4acToTe B 1. 8.1 BBIYMCIAIOT HEPABHOMEPHOCTh YACTOTHOMH XapaKTEPHUCTHKH Y MO GopMmyie:

Y = —= 100, % (4)
Kep
rne Kp — cpeanee apudmerHueckoe 3HaudeHue koadduuneHta mnpeoGpasoBaHus,
BBIYHCJIEHHOE B M. 7.3,

[IpeobpasoBareb cunTaeTcs NPOLIEALIMM MOBEPKY M0 AAHHOMY MYHKTY METOAMKH, €CIIH
MOJy4YEHHEIE 3HaYEHHA HEPABHOMEPHOCTH He TPeBBIIAT +2,5 %.

8.3. OnpeseneHne OCHOBHOH OTHOCHMTENBHOM MOrPELIHOCTH HM3MEPEHHH OCEBOro
CMELIEHHA.

Harunk npeobpa3oBaTes yCTaHABIHBAIOT Ha CTIELMAIBHOM TPHCTIOCOBIEHHE C FOJIOBKO#
MUKPOMETPHYECKOH HanpoTHB 00pasiia MeTajlla Ha PacCTOAHHM HAayaIbHOTO 3a30pa, YKa3aHHOro B
nacrnopTe Ha npeobpasoBatesib (CepeaMHA AMANa3oHa W3MEPEHMHl, €/l He yKa3aH B Macropre),
TakuM 00pa3oM, 4ToObl HarpaBleHHe ITIaBHOM OCH YYBCTBHTEJBHOCTH NpeobpasoBarens ObLIO
NeprneHANKYIAPHO K TMIOCKOCTH oOpasua Mmerasna. BeIXoa mNpokcHMeTpa MOAKIIIOYAKT K
MyJIbTHMETPY. QPUKCHPYIOT HayaibHOE 3HaUYeHHe HanpsKeHHs Ha BeiXxoze 010ka npeoGpa3oBaHuii.

[locnenoBatenbHO 3a7al0T 3HAYEHHMSA OCEBOTO CMEIUEHHS M3 JMana3’oHa M3MepeHHil ¢
warom 0,5 mm. JIns KaxI0H KOHTPONBLHONM TOYKM CYMTBIBAIOT COOTBETCTBYIOIUIME 3HAYEHMS
HanpsHKeHUs Ha BBIXOJIE MO MYJILTHMETpY. PaccunTeiBaioT Ko3dduumueHT npeobpasosanns K; wis
Ka)k/10# KOHTPOIbHO# TOYKH 1o opmyne (5):

Ki — Ui=Up
S["'So
rae Ui — u3MmepeHHOE B i-TOHM TOYKM 3HaYEeHME HanpsiKeHHs Ha BHIXOJE MPOKCHMETpa C
MOMOLIBIO MYIBTHMETPA, B;
Up — u3MepeHHOe 3HaYeHHUE HAMpsKEHUs B HA4allbHOM TOYKH M3MepeHHuid, B;
So — 3Ha4YeHHE OCEBOro CMEIICHH 3aJaHHOE B HAYaJIbHOM TOUKH U3MEPEHHH, MKM.
Si — 3Ha4YeHHe OCEBOr0 CMELIEHHs 3alaHHOE B i-TOH TOUKE H3MEPEHHH, MKM.

, B/mm (5)

OTHocHTeIbHAs MOTPEIIHOCTE OnpeenseTcs no Gopmye:
Ki-K
8o = ‘—K—“B-loo, % (6)
cp
rae Kp — cpenee apudmeTHyeckoe 3HaueHHue koadduurenTa npeobpazoBaHus.



[IpeobpasoBare/ib cyMTaETCA NMPOUIEAUIAM MOBEPKY MO JaHHOMY MYHKTY METOIMKH, €CIH
NOJyYeHHBIE 3HAYEHUA OTHOCHTENBHOH NMOrpeIHOCTH He npeBbiatoT 3 %.

9 lNoaTreepiaeHHe COOTBETCTBHA CPEACTBA H3MEPEHHS METPOJIOTHYECKUM TpeOOBaHHAM

[lpeobpasoBarens cuWTaeTcs NPUrOAHBIM K MPUMEHEHHIO (COOTBETCTBYIOLLHM
METpPOJIOrH4eCKHM TpeOOBaHHAM) €CITH OH MPOLIEI MOBEPKY MO KakKJAOMY MyHKTY AaHHOH METOAHKH
M BCE MAaKCHUMajlbHble 3HaYe€HUs HeluHeHHocTH AX, HepaBHOMepHocTH YX W npHBeIeHHOH
MOTPEIHOCTH H3MEPEHHH OCEBONO CMEILEHHs HE MPEBBIIAOT A0MYCTUMBIX 3HAYEHUH, YKa3aHHBIX
B OMMCaHUH THIIA.

10 OdopmneHue pe3ynsTaToB MOBEPKH

10.1 Pe3ynbTaThl moBepkH 3aHocATcs B npotokoi. [lpotokon moBepku odopmisercs B
MPOU3BOJILHOM BHJE.

10.2 TlpeoOpa3zoBarenu, mnpolleAmIHE TOBEPKY C TMONOKUTENbHBIM pE3yJbTaToOM,
MPHU3HAIOTCA FOAHBIMHU U IONYCKAKOTCA K MPUMEHEHHIO.

Pesynbrarel noepku npeobpasosatenei nepenarores B PeaepansHblif HHPOPMaLMOHHBLIH
(ona no obecneyenuro eanHcTBa W3MepeHuit. [1o 3asBneHuIO Biajenblia CpeACTBa H3MEPEHHI WK

JIMha, NpeJCTaBHBLIETO €ro Ha MOBEPKY, BbIAAETCA CBHACTE/IBCTBO O MOBEPKE CPE/ICTBA mmepeﬂnﬁ
C HAHECEHHLIM HAa HEro 3HaKOM IMOBEPKH.

10.3. Tlpu oTpuuaTeNbHEIX pe3y/lbTaTaX MOBEPKH B COOTBETCTBMM C JAEHCTBYIOIMM
3aKOHOZJaTeNbCTBOM B oOznactu obecnieyeHus eauHcTBa M3MepeHuit P® Ha npeobpasosarens
oopmaseTcs W3BelLIeHHe O HEMPUTIOHOCTH K NMPHMEHEHHIO.

3aM. HauanbHUKa oTaena 204 Q\,Z
OI'VIT «kBHUHUMC» _ B.I1. KbIBBIpAKHK
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