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[IPEOBPA30BATEJIU INEPEMEILEHHWA TOKOBUXPEBBIE BN-3300XL

METO/IMKA TTOBEPKH

OBLLME IMOJIOXKEHHWA

Hacrosmas weTtommka pacmpocTpaHsieTcss Ha  npeoOpasoBaTend — nepeMelleHHs
TokoBuxpesbie BN-3300XL (aanee - npeobpasosarenu), usrotorneHHsie ¢pupmoii «Bently Nevada,
LLC.», CIIA u ycTanaBnuBaeT METOIMKY HX MEPBHYHOI W MEPHOANYECKOI MOBEPOK.

Wurepsan Mexay noeepkamu - 2 roja.

[1pu nposeenuu nosepkH omkHa GbITh 0GecneyeHa NPocIeKUBaEMOCTs osepsemoro CU
k ['ocynapctBeHHOMY NepBHYHOMY OSTAalOHY EAMHHMIl UIMHBI, CKOPOCTH M YCKOPEHHS TMpH
KonebarenbHOM JBMkeHHH TBepaoro Tena (IIT 58-2018). [Npu npoBeaeHUH NOBEPKH B KayecTBe
CPE/CTB MOBEPKH A0/UKEH HCMOIB30BATECA 3TanoH no ['ocynapeTBeHHOM MoBEpOYHOM cxeMe s
CpelCcTB H3MepeHHil BHOpomepemelieHHs, BHOPOCKOPOCTH, BHOPOYCKOPEHMS M YIJIOBOTO
YCKOPEHHd,  YTBepPKAEHHOW mpukasoM @enepanbHOr0  areHTCTBA M0  TEXHHYECKOMY
peryiupoBaHHio U MeTpooruu ot 27.12.2018 r. Ne 2772.

[Tpu onpenenenuu MeTpONIOrHuECKMX XapaKTEPHCTHK MOBEPSEMOrO CPEACTBA H3MEpPEHHI
MCTIONBE3YETC METO/ NPAMBIX H3MEPEHHIT B COOTBETCTBHH ¢ ["0CyAapCTBEHHOM MOBEPOUYHOIT cXeMOii
AN CPe/ICTB M3MepeHHH BUOponepeMelleHHs, BHOPOCKOPOCTH, BHOPOYCKOPEHHs H YIJIOBOTO
YCKOPEHHA,  YTBEPKACHHOH npukasom DejepasbHOrO areHTCTBA MO TEXHHYECKOMY
peryMpoBaHHio M MeTposioruu ot 27.12.2018 r. Ne 2772.



| [lepeyens onepauuii NOBEPKH CPEACTBA H3MEPEHHIA.

1.1 I[lpu npoBenenun nepBuYHOH M NEPHOAMYECKOH NOBepoK mnpeobpasoBaTeneii
nepemMewieHns TokoBuXpeBeiX BN-3300XL BbImonHAIOT onepauuy, ykasauusie B Tabnuue 1.

Tabnuua |
IIpoBenenue
HaumenoBauue onepaiuu Homep nynkra SRS SR DOSKpET
NEPBUYHOH | MEPUOAMYECKOH
1 2 3 4
Brewmnuii ocmoTp 6 aa aa
Onpo6osanue 7 1a aa
Onpenenenye HeMHEHOCTH aMIIUTYTHO# 8.1 Ja aa
XapaKTepPHCTHKH
OnpeienieHne HepaBHOMEPHOCTH 8.2 aa aa
YacTOTHOMH XapaKTepHCTHKH
Onpeenenne OCHOBHOI OTHOCHTENEHO 8.3 Aa na
MOrPeLIHOCTH H3MEPEHHH 0CEBOro
CMELIeHHUs

1.2 Ilpu nomydeHHH OTpHUATENBHOrO pesy/ibTaTa KakoH-mubo onepauMM MOBEpKH
MlanbHew1Ias NoBepKa He POBOANTCS, H Pe3ybTaThi odopmastoTes B cootsereTBuu ¢ 1. 10.3.

2 TpeGoBanus K yCIOBHSM NPOBEAEHHS NOBEPKH.
2.1. Ilpu npoBeieHNH NOBEPKH JOIKHBI GBITH COBMOASHbI CIIEIYIOLIHE YCTIOBUS:
- TEMINEpATypa OKpyXkKalowero Bo3ayxa: 23 £5 °C

- OTHOCHTE/IbHAA B/IAXKHOCTh OKpYIKaloLlero Bo3ayxa He 6onee 80 %

2.2. Tlepen npoBeieHHeM NOBEPKH NMPeoBGPa3oBaTeNb 10KEH ObiTh TOATOTOBNEH K pabote
B COOTBETCTBHHM 3KCIJTyaTalMOHHOM I0KyMEHTalHeil.

3. TpeGoBanus K CieLHaIuCTaM, OCYLIECTBIAIOLAM MOBEPKY.
3.1. K noBepke nomycKaioTcs IMIA, MMeEIOLHE HEOOXOMMMBIE HABBIKH 10 pabote ¢
NOJAOOHEIMH CpeICTBAMH M3MEPEHHil, BKIIOYas NepeynciieHHbIe B Tabnuue 2, U 03HaKOMJICHHBIMH
C SKCITyaTaUMOHHO#H IOKyMEHTaLUMeH Ha JaTYHKH M JAHHOH METOIMKOH MOBEPKH.

4. MeTposioruyeckue u TeXHHYECKHe TPeGOBAHHS K CpeCTBaM NOBEPKH.

4.1. Ilpu npoBe ieHMH NoBEpKH HEOOXOAMMO NPUMEHATE CPE/ICTBA MOBEPKH, PHBEEHHEIE
B Tabnuue 2.



Tabnmnua 2
Homep | HaumeHoBaHHe M THI OCHOBHOTO WM BCIIOMOTaTeNBHOTO CPEJCTBA NOBEPKH,
MyHKTa | 0003HAYeHHe OKYMEHTa, PerIaMeHTHPYIOIEro TeXHHUecKue TpeGoBaHus U (MIH)
MOBEPKH | METPOJIOTHYECKHE H OCHOBHBIE TEXHHYECKHE XapDaKTEPHCTHKH.

2 IIpubop komGunupoBanHelii Testo 622, per. Ne 53505-13 (J[uanasoHsl: u3MepeHus
Temmneparypsi ot -10 g0 +60 °C, norpemHocTs +0,4 °C; u3MepeHUs OTHOCHTEIBHO
BRaxHocTH ot 10 10 95 %, norpemrHocTs +3 %)

8.1 TNoBepounas BuGpoycTanoeka 2-ro paspsiaa o npukasy ®eiepanrbHOr0 areHTCTBa 110
TEXHHYECKOMY peryJMpoBaHHIO W MeTponoruu Ne 2772 ot 27.12.2018 .

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

8.3 ['onoeka MukpomeTpuueckas undposas cepun 164 (Jlnanazon u3Mepenwii ot 0 10
50 mm, norpemnocts £0,003 mm) (per. Ne 33793-07)

Myastumetp 3458A (per. Ne 25900-03)

4.2. Bee npumensempie CH 10mKHBI OBITH TNOBEpEHHl W HMETH JAeHCTBYIOLIEE
CBH/IETEJILCTBO O MOBEPKE.

4.3. JlonyckaeTcs NpUMEHATH APyrHe CPEACTBA NOBEPKH, HE NPHBE/ICHHEIE B NepeyHe, HO
obecrieunBaiomie onpeieneHue (KOHTPOJb) METPOJNOrHYECKHX XapaKTEPHCTHK TOBEPAEMBIX
CPeACTB M3MEpPeHHH ¢ TpeOyeMOoH TOYHOCTELIO.

5. TpeGoBanus (ycnosus) no obecneyeHno Ge3onacHoCTH MPOBE/IEHUS MTOBEPKH.

3.1. K npoBe/ienuio noBepky JIOMyCKAKOTCA THLA, NPOLIEIIINE HHCTPYKTAK M0 TEXHHKE
Oe3zonacHoCTH.

5.2. Ilpu paGoTe €O CpeACTBaMH MOBEPKH W NoBepseMBIM TNpeobpa3oBaresieM JOJIKHBI
ObiTe  coGmonensl  TpeGoBaHMs — Ge30MAacHOCTH, OrOBODEHHBlE B COOTBETCTBYIOMIEH
9KCIUTYaTallHOHHON JJOKYMEHTAlIHH.

6 BHewnuii ocMOTp cpezcTBa M3MepeHHiA

[Ipn BHewHeM OCcMOTpe yCTaHABIMBAIOT COOTBETCTBHE KOMIIEKTHOCTH M MapKHpPOBKH
TpeGOBAHMAM  JKCIUTYaTALUMOHHOM JOKyMEHTALMH, a Takwke OTCYTCTBHE MEXaHHYECKHX
MOBPEKACHHH KOPIYCOB, COEAMHMTENbHLIX KaGenell W pasvemoB. B ciyuae oOHapyxeHus
HECOOTBETCTBMA XOTA Obl M0 OAHOMY M3 BhIIENeEPeYHC/ICHHBIX TpeGoBaHHil mMOBepKa
npeKpaaercs.

7 INoaroToBka k nosepke 1 onpoGoBaHKe CPEACTBA HIMEPEHHIA

[pogepsitot paGoTocnocoGHOCTs NpeoGpasosatens B COOTBETCTBHH ¢ IKCTLTYaTALHOHHOHN
JIOKyMEHTalUHeH.

Ilpn moarotoBke K NpoBeJEHMIO MOBEPKH AOMKHO OBITH YCTAHOBIEHO COOTBETCTBHE
CeAYIOUMM TpeOOBaHHSAM:

- OTCYTCTBHE MEXaHHYECKHX MOBPEXKAEHHI KOpIyca, COeJMHUTE/bHLIX Kabenei u anek-
TPUYECKHX Pa3beMOB;

- Pe3b00BBIE YAaCTH SEKTPHIECKHX Pa3beMOB He JOKHEI UMETh BHIMMBIX TOBPEK ICHHIL.



B caydyae HecoorBeTcTBMA XOTA OBl OJHOMY W3 Bbill€ YKa3aHHBIX TpeOOBaHMIA,
npeoOpa3oBaTe/ib CYMTAETCA HEMPUIOAHBIM K MPUMEHEHHIO, NOBEPKAa HE MPOM3BOJAMTCS 10
YCTPaHEHHs BBISBICHHBIX 3aMEYaHHiA.

Bce npubopsl aomxHEl OBITE MPOrpeThl M MOArOTOBIEHBI K paboTe B COOTBETCTBHH CO
CBOMM PYKOBO/ICTBOM [10 SKCIUTYaTallkH.

8 Onpenenenre METPOOTHYECKHUX XapAaKTEPUCTHK CPE/ICTBA H3MEPEHHI

8.1. Onpenenenne HeNMHEHHOCTH aMILTHTYAHON XapaKTEPHCTHKH.

3akpennsior Ha BHOpocTone obpasel Meramna, BHOpaLUMiO KOTOPOro nmpeobpasoBarelb
JokeH npeobpa3oBkiBaTh B 3NMeKTpUyeckuit curuan. I1nockocts obpasia MeTanna J0/kHa ObITh
NepreHIHKY IApHa K HanpasJeHuto konedanuit Bubpocrona. JlatTunk npeodpa3soBareis ¢ NOMOLLBIO
CMEeLMATBHOrO KPOHINTEHHA YCTaAHABIMBAOT Ha/l 00pa3LioM MeTalla Ha PacCTOAHHH, YKa3aHHOM B
nacropre (cepeirHa JManasoHa H3MEPEHHI, e/l He yKas3aH B MacriopTe), TAKMM 00pa3oM, YToOkI
HarnpasJieHHe TJIaBHOW OCH YYBCTBMTE/ILHOCTH MNpeoOpa3oBaTelii COBNAAalo ¢ HamnpaBleHHEM
konebanuit BuGpocrona.

llpumeuanue — OBpasen MeTana, MPUMEHAEMBII NPH MOBEpPKE, H3TOTABIMBAIOT B hopme
AMCKa TOMUKHOH oT 5 10 10 MM 1 auametpom ot 15 10 50 MM (HO He MeHee JABYX JMAMETPOB
H3MEepHTEeNIbHOM KaTyllKH npeodpa3oBaTelis) 3 MeTallla TOi e MapKH, 4TO ¥ MapKa MeTaLia, U3
KOTOpPOro H3roTOBJI€HA MOBEPXHOCTh, MEpeMelleHHe KOTOpOoH npeoOpasyeT B 3NEKTPHYECKMii
curHan npeobpasoBareib (HanpuMep, CTalb Balla poTopa TYpOHHBI HIIH FeHepaTopa).

B cooTBeTCTBMM € 3KCMUTyaTallMOHHON JOKYMEHTaLMel NOAKIIOYAloT AaTukK Kabenem K
BXoJy mpokcumerpa. Ha BuGpocTone 3anatoT aeiicTBuTeIbHOE 3Ha4YeHKe BUOponepemelenns SyHa
GazoBoii yactote 40 I'il He MeHee YeM NATH TOYEK AMANa3OHa W3MEPEHWil, BKIIOUas BEpXHMil U
HIKHHE npenensl. [locnenoBatenbHo 3a7aloT 3Ha4YeHHs BUOPOMEPEMEIIEHHS, CYMTEIBAIOT
3Ha4Y€HHA HaNpPIKEHHA MO MYJIETHMETPY M ONPe/IeNIAI0T 3HaueHHs koadduimenTa npeodbpaszoBanus
Ki nns Kax0ii TOYKH H3MEpEHHIA.

llpumeuanue - TIpu HEBO3MOXKHOCTH 3aaHusi TpeOyEMOro 3HaueHHs BUOpoNepeMeleH s
Ha 0a30BOH 4acTOTe HENMHEHHOCTh AMIUIMTYHOM XapaKTepPUCTHKM OTpPEENslOT Ha OJHOH M3
4acTOT, TNpHHaJnexamed padodyeMy [AManasoHy 4YacTOT, Ha KOTOPOM BO3MOMKHO 3a/aHue
TpebyeMoro 3Ha4eHus.

HenuneHHOCTL aMIIMTY/IHOM XapakTepHCTHKH onpenesitoT no Gopmye (1):

K ,'—ch
b= T 100, % (1)
cp

rie Ki — xospduument npeodpasoBaHus NMpPH i-TOM 3HAYEHHWH BUOpONEpEMEILEHHS,
paccuuTaHHbli o Gopmyne (2):

HeiicTBuTensHOe 3HaueHne koddduumnenta npeobpasosanus K; onpeaenstor no Gopmye:

K, = % . (MB/vim) @)

rae Us — W3MepEeHHOe 3HAaueHHWe HaNpsSKEHHs Ha BLIXOJE MPOKCUMETPA € MOMOLIBIO
MyJbTHMETpa, MB;
Si — 3Ha4enns BuOpomepeMelleHHs, 3aJaBaeMble 3TANOHHON BHOPOYCTAHOBKOM, B i-TOi
TOYKE M3MEPEHHH, MKM;
K:p — cpennee apudmerHyeckoe 3HaueHHe KoadduLMeHTa Npeodpa3oBaHmsl, BEIYMCIEHHOE
no dopmyne:



n
e Ki
Kp = ===, MB/mxm (MA/Mm) 3)
n
FAe n — 4MCIO 3HAYEHWH 3anaBaemoil (u3MYecKoll BeNWYMHBI MNpH onpeieIeHHH
HEJIHHEHHOCTH aMIIUTYIHOH XapaKTepUCTHKH.

IlpeoBpasoparens cunraercss nporeammm MOBEPKY MO JAHHOMY MYHKTY METOIMKH, €CIIH
NOJTyCHHBIC 3HAYEHHUA HETMHEHHOCTH He npeBbIanT 1,5 %.

8.2. OnpesieneHre HepaBHOMEPHOCTH YaCTOTHO XapaKTEePUCTHKH.

HepaBHOMepHOCTE YacTOTHOM XapaKTepUCTHKH OMpeiensioT He MeHee YeM Ha 1ecATH
3Ha4Y€HHAX paboyero AnanasoHa 4acToT npeobpa3oBares, BKIKOYAA HIKHUM 1 BEPXHHH npeensl
AvanasoHa mnpu 3HAYEHMAX BUOpONepeMelleHHs He MeHee 5 MKM. YCTaHaBIMBAIOT
npeobpasoBateb B COOTBETCTBMM ¢ 1. 8.1 M  mocienoBaTeNbHO 3a/lal0T  3HAYEHHA
BUOpONepeMellleHns Ha 4YacToTax paboyero jJuManasoHa. Jlns KaJ0ro 3HaYeHMA YaCTOTHI
BRIYHCIIAIOT 3HaUeHHe KoadduumenTa npeobpasosaus no dopmyne (2). Ucnonssys nonyyentsie
3HAYCHHS CPENHEro apu(METHYECKOro 3Ha4eHHs Kod(duumenra npeoOpa3oBaHuii Ha 6Ga3opoit
4acTore B 11. 8.1 BBIMHCIAIOT HEPABHOMEPHOCTE YACTOTHOI XapaKTEePHCTHKH Y 1o dopmyie:

y = f{l_Kr:p -100, % 4)
Key

rie Ko, — cpenmHee apudMeTHYECKOEe 3HAYEeHHE koo duuuenta npeobpazopanus,
BbIYMCTIEHHOE B 1. 7.3,

IIpeoGpasorarens cunraercs npoweaumm MOBEPKY MO AAHHOMY MyHKTY METOIMKH, €ClTH
MOTY4CHHBIC 3HAYEHHA HEPABHOMEPHOCTH HE MpPEBLIIAT +2,5 %,

8.3. OnpejenieHre OCHOBHOW OTHOCHTENBHOI NOTPEeIIHOCTH  M3MEpeHHit oceBoro
CMELIEHNS.

Haruuk npeobpasosarens ycraHaBIMBaloT Ha CrieuHaNbHOM TNIPUCIIOCO0IEHHE € IOJIOBKOI
MHKPOMETPHYECKO#H HanpoTHB 06pasiia MeTas1a Ha PacCTOAHHH HAYaIbHOTO 3a30pa, YKa3aHHOIo B
nacropTe Ha npeoOpasoBatess (cepeanHa AUana’oHa H3MEPEHUH, €Clli He yKasaH B macropre),
TakuM 00pa3oM, YTOObl HampaBieHHEe IaBHOH OCH YYBCTBHUTE/IBHOCTH NpeoOpazoBarens ObLio
NEPNEHANKYIAPHO K TUIOCKOCTH ofpasua Mertanna. Beixon NPOKCHUMETpPa MOAKIIOYAIOT K
MYIBTUMETPY. QHKCHPYIOT HaYaIbHOE 3HAYEHHE HATIPAKEHUS Ha BBIXOLE 610Ka npeobpa3oBaHHii.

INocnenosatenbHo 3a7aK0T 3HAaYEHHS OCEBOrO CMEIICHHS M3 AManasoHa M3MepeHHil ¢
warom 0,5 mMMm. JIns Kaxmodl KOHTPOABHONW TOYKH CYUMTHIBAIOT COOTBETCTBYIOLLME 3HAYEHHsA
HaNpPsKEHUA HA BBIXOJIE MO MYJILTHMETpY. PaccuuTsiBaior ko3¢ uiment npeobpazosanus K; ais
KaXX10H KOHTPOJIbHOM ToukH N0 hopmyne (5):

Ki — Ui=Uy
Si—5o
rae U; — usMepeHHOE B i-TOM TOYKH 3HaueHHe HamMpsKeHUA Ha BBIXOJE MPOKCHMETPA ¢
MOMOUIBIO MYILTHUMETpA, B;
U — n3mMepeHHoe 3HayeHne Halps#XEHHUA B HAYa/IbHO#H TOYKH U3MepeHuii, B;
So — 3HAYEHHE OCEBOI0 CMELIEHHs 3aaHHOE B HAYAIBHOI TOYKH H3MEPEHHUH, MKM.

. B/Mm (5)



Si — 3HaY€HHe OCEBOr0 CMELIEHN 3a1aHHOE B i-TOH TOUKE H3MEPEeHHI, MKM.

OtHocHTe IbHasA MOrpeIHOCTE OnpeesieTcs no gopmyne:
Ki—K,
Oy = —2:100, % (6)
Kep
rae Kep — cpennee apupmeruueckoe 3HayeHne koahduimenTa npeoGpasoBaus.

[lpeobpasosaten cunTaeTcs NPOLIEAUIMM MOBEPKY MO JAHHOMY IyHKTY METOJMKH, eCIH
MOTY4CHHBIE 3HAYEHHA OTHOCHTEJILHOH TMOTPEIIHOCTH HE MPeBBIIAIoT +3 %,

9 HOIITBep)KJIeHHe COOTBETCTBHMA CpeACTBa H3MEPEHHUA METPOJIOTHYECKHUM TpeﬁOBaHHHM

[peoGpasosaren  cumTaeTcsi NPUTOAHBIM K  MPHMEHEHHIO (cooTBETCTBYIOLIMM
METPOJIOTHYECKUM TPEOOBAHHAM) €CITH OH NPOLLIES NIOBEPKY 1O KAXKAOMY MYHKTY AaHHOH METOAMKH
M BCE MAKCHMAJIbHBIC 3HAYEHWA HemMHeHHocTH AX, HepaBHOMepHocTH UX M mpuBeneHHOM
MOTPELIHOCTH H3MEPEHHUIH OCEBOTO CMELIEHHs He NPEBBIAIOT AOMYCTUMBIX 3HAYCHHH, YKA3aHHBIX
B OMTMCAHMH THNA.

10 Odopmnenue pe3ynbratos mosepku

10.1 PesynbTartel noBepku 3aHOCATCS B npotokos. [lpotokon noeepku odopmasercs B
MPOU3BOJILHOM BHJIE.

10.2  IpeoGpazoBarenn, mnpomemune MOBEPKY € TMOJIOKMTEBHBIM  Pe3yJIbTaToM,
MPU3HAKOTCA FOAHBIMH H JIONYCKAIOTCA K NPUMEHEHHIO.

PesyneraThl noBepku npeobpa3zosateneii nepenarorcs B GeaepasnbHelii HHYOPMALMOHHBIi
horn o obecneyeHmto eauHcTBa H3MepeHHuii. TTo 3asBIeHHIO BJIa/Ie/iblia CPE/ICTBA H3MEPEHUHt 1K
/L3, MPE/ICTABMBLIETO €ro Ha MOBEPKY, BBIAAETCS CBHETENBCTBO O NMOBEPKe CPe/ICTBa M3MEpEeHHUH
C HAHECEHHBIM Ha HEro 3HAKOM IOBEPKH.

10.3. Tlpu oTpuuaTensHeIX pe3yasTaTtax TNOBEPKH B COOTBETCTBHM C JEHCTBYIOLIMM
3aKOHOZaTeNbCTBOM B o0nacTh obecrieyeHus eauHcTBa MaMepenuii PO Ha npeo0pa3sosarenb
o(opMIIAETCA H3BELLEHHE O HEMPUTOAHOCTH K NPUMEHEHHIO.
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