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[TPEOBPA30OBATEJIU ITEPEMEILEHW S TOKOBUXPEBBIE BN-3300XL

METO/IUKA ITOBEPKH

OBLIUE TTOJIOXKEHUA

Hacrosmas MeroaMka pacnpocTpaHseTcs Ha  npeoOpasoBaTend — NepeMelleHHs
tokoBuxpessie BN-3300XL (nanee - npeobpa3oBarenu), usroroeneHHsle pupmoii «Bently Nevada,
LLC.», CIIA u ycTaHaBIMBaeT METOAMKY UX NMEPBUYHOM M MEPHOANYECKOM MOBEPOK.

WurepBan Mexay noBepkamu - 2 roja.

IIpu npoBeieHHHU NOBepKH A0KHA ObITH OOeceueHa npocaexuBaeMocTs nosepsemoro CHU
K ['ocy1apcTBEHHOMY NEPBMYHOMY 3TalOHY €AWHHLl IJWHBI, CKOPOCTH M YCKOPEHUsS IpH
xonebarenbHOM ABWxkeHUH TBepaoro Tena (DT 58-2018). ITpu npoBeeHHH MOBEPKH B KauecTBe
CPEJICTB MOBEPKH JO0JDKEH MCIMOJb30BaThCA ITalOH Mo ['ocyaapcTBEHHOH MOBEPOYHON cxeMe Ui
CPeICTB M3MepeHMd BHOponepemelleHHs, BHOPOCKOpPOCTH, BHOPOYCKOpPEHHs M  YIJIOBOrO
YCKOPEHHMs, YTBEpXKIAECHHOH npukasom DenepanbHOro areHTCTBA MO  TEXHHYECKOMY
peryJiMpoBaHuio ¥ metponoruu ot 27.12.2018 r. Ne 2772.

I[Ipu onpeneneHnn METPONIOrHYECKUX XapaKTEPUCTHK TIOBEPSAEMOrO CPeACTBa H3MEPEHMI
MCIIOJIb3YETCA METO L IPAMBIX U3MEPEHUH B COOTBETCTBUH € ['0CY1apCTBEHHOH MOBEPOYHOM CXeMOMH
AUl CPEICTB M3MepeHHil BuOponepemellleHHsi, BUOPOCKOPOCTH, BHOPOYCKOPEHHS W YIJIOBOTO
YCKOPEHHMs, YTBEpXKIAECHHOH npukasom DeaepanbHOro areHTCTBA MO  TEXHUYECKOMY
peryaMpoBaHuIo ¥ MeTposoruu ot 27.12.2018 r. Ne 2772.

MertoaMka noBepkH JOMycKaeT NpOBeeHHEe MOBEPKU OTAETBHBIX aBTOHOMHBIX GJIOKOB U3
COCTaBa CpPe/CTBa W3MEPEHMH (JaTyMKa MM MPOKCUMETpa) ¢ yKa3zaHHWeM 0o0BbeMa BBIMOJIHEHHOMH
MOBEPKH B CBUAETEIBLCTBE O NMOBEPKe U (MIIK) B Macropre.



1 Ilepeyens onepalmii NOBEPKH CPEACTBA H3MEPEHHH.

1.1 [Ipy mpoBeseHMM MNEPBUYHOM M NEPUOJAMYECKOH MMOBEpOK mnpeobpasoBarereii
nepemeneHus TokoBuxpesblx BN-3300XL BeIMONHAIOT Onepaluy, ykasaHHsie B Tabnuue 1.

NMOTPELIHOCTH U3MEPEHH 1 oceBoro
CMCILICHHS

Tabauua 1
[TpoBenenue
HanmeHnoBanue onepauuu Homep nynkra OEPSINH TIpH HOROPES
NEPBHYHOM | MEPHOAHYECKOH
1 2 3 -
BHewHuit ocMoTp 6 aa Aa
Onpo6oBanue 7 aa aa
OnpeneneHue HETHHEHHOCTH aMILTMTY IHOH 8.1 hit:} aa
XapaKTEePUCTHKH
Onpeznenenne HepaBHOMEPHOCTH 8.2 aa Ja
YaCTOTHO# XapaKTepUCTHKH
OnpeneneHne OCHOBHOM OTHOCUTEILHOM 8.3 aa aa

1.2 Tlpy nonyyeHMH OTPHLATENBLHOTO pe3yibTaTa Kakoi-1ub0 onepauuu MOBEPKH
JanbHeias nosepka He NPOBOAMTCS, M pe3ybTaThl 0OPMIIAIOTCSA B COOTBETCTBHH ¢ M. 10.3.

1.3 Jlonyckaercs mpoBeAeHHE MOBEPKU OT/AEIBLHOrO aBTOHOMHOro 0j0ka (AaT4MKOB) M3
COCTaBa Cpe/ICTBA U3MEPEHHH, TaK KaK OHH SBJISIOTCS B3aUMO3aMEHAEMbIMH.

2 TpeGoBaHusA K yCIOBUSM NMPOBEACHHS MOBEPKH.

2.1. Ilpu npoBegeHHH MOBEPKH A0JKHBI ObITH COOMIOACHBI CIIEAYIOLINE YCIOBHS:
- TeMIiepaTypa OKpy»xatoliero posayxa: 23 +5 °C
- OTHOCHTENbHAs BJIaYKHOCTh OKpY Karoliero Bo3ayxa He 6onee 80 %

2.2. lNepen npoBeieHKEM MOBEPKH Mpeodpa3oBaTeb JODKEH OBITh MOATOTOBIEH K paboTe
B COOTBETCTBMHM IKCILTyaTaLlUOHHON JOKYMEHTaLMEN.

3. TpeGoBaHus K CrieLMANTHCTaM, OCYIIECTBIAIOUIUM TIOBEPKY.

3.1. K noBepke AOMyCKAalOTCs JHli@, WMEOUIMEe HEoOXOJAMMbIE HABBIKM MO paboTe ¢
NoA00HBIMM CPECTBAMH H3MEPEHHH, BKIIIOYas NepeyrucIeHHble B Tabnuue 2, U 03HAKOMJICHHBIMH
C IKCIUTyaTaLMOHHOM JIOKyMEHTalMeH Ha JaTYMKH U JaHHOH METOIMKOMH MOBEPKH.

4. MeTpoJiorHyecKue ¥ TeXHUYeCKHe TpeOOBaHHUs K CPE/ICTBAM MOBEPKH.

4.1. Ipu npoBeieHNH NOBEPKH HEOOXOMMO NMPUMEHATE CPE/ICTBA MOBEPKH, MPUBE/ICHHBIC

B Tabmmie 2.




Tabnuua 2
Homep | HaumeHoBaHMe M TMN OCHOBHOrO WJIM BCIIOMOraTelbHOrO CpEACTBA IOBEPKH,
MyHKTa | 0003HaueHHe JAOKYMEHTa, perjaMeHTHPYIOLIEro TeXHHYeCKHe TpeGoBaHus U (MIH)
MOBEPKH | METPOJIOTHYECKHE M OCHOBHBIE TEXHHYECKHE XapAKTEPUCTHKH.

2 ITpubop xomGunnpoBauHslit Testo 622, per. Ne 53505-13 (JluanazoHsl: U3MepeHHs
temneparypsi oT -10 1o +60 °C, norpewHocts +£0,4 °C; u3mepeHust OTHOCUTENIBHOM
BaxkHocTH oT 10 10 95 %, norpemHocTs £3 %)

8.1 INoBepounas BUOpoycTaHOBKa 2-T0 paspsiza no npukasy ®ejepanpHOro areHTCTBa 1o
TEXHUYECKOMY peryiupoBaHuio U Metposoruu Ne 2772 or 27.12.2018 r.

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

8.3 I'onoBka MukpomeTpuueckas uudposas cepuu 164 (luanason usmepenuit ot 0 10
50 mm, norpemHocTs 0,003 Mm) (per. Ne 33793-07)

Mynetmetp 3458A (per. Ne 25900-03)

4.2. Bece npumensembie CH 10/1KHBI OBITH MOBEPEHBI.

4.3. JlomyckaeTcsi NPUMEHSATH APYTHe CPe/ICTBa MOBEPKHU, HE NPUBE/IECHHbIE B NepeyHe, HO
obecrneunBaroe onpejeneHue (KOHTPOJb) METPOJIOTHYECKUX XapaKTEPUCTHK MOBEpSEeMbIX
CPEACTB U3MEPEHHH ¢ TpeOyeMOi TOYHOCTBIO.

5. TpeGopanus (ycnoBus) no obecneueHnio 6e30MacHOCTH MPOBEAEHHUS MIOBEPKH.

5.1. K npoBeeHHIO MOBEPKH JOMYCKAKOTCA JULA, MPOLIEAIIHE WHCTPYKTAX MO TEXHHKE
Ge3zonacHOCTH.

5.2. Ilpu pabote co cpeacTBaMH MOBEPKH M MOBEpsieMBIM TpeoGpa3soBaresieM IO0JDKHbI
ObiTb  cobmoneHsl  TpeboBaHWs  G€30MacHOCTH, OrOBOPEHHEIE B  COOTBETCTBYIOLIEH
IKCIUTyaTallHOHHOM JOKYMEHTALIMH.

6 BHewHuit ocMOTp cpeCcTBa U3MEpEeHHUi

[Ipy BHEIIHEM OCMOTpe YCTaHABIMBAIOT COOTBETCTBHE KOMIUIEKTHOCTH M MapKHPOBKH
TpeOOBAHMAM  SKCIUTyaTAllMOHHOM JOKYMEHTAalMH, a TaKKE OTCYTCTBHE MEXAHMYECKHUX
TMOBPEXK/ICHUH KOpPITYCOB, CO€IMHHMTENbHBIX Kabeneit M pasbeMoB. B ciyuae oGHapyxkeHus
HECOOTBETCTBMA XOTA Obl MO OJHOMY W3 BHILIENIEPEYHCIEHHBIX TpeOOBaHUI MNOBepKa
npeKpauaercs.

7 INoaroToBka K noBepke U onpoOoBaHHE CPeACTBA H3MEPEHMI

[IposepstoT paboTocnocoGHOCTS MpeoOpa3oBaTelis B COOTBETCTBHHU C IKCIUTYATALHOHHOM
JOKYMEHTaLHEH.

[Ipy noarotoBke K MPOBEJEHWIO MOBEPKH HOJ/KHO OBITh YCTAHOBIEHO COOTBETCTBHE
CIEAYIOMM TpeOOBaHUAM:

- OTCYTCTBHE MEXAHMYECKHMX MOBPEKACHUI KOpIyca, COeAMHUTENbHBIX Kabenel u 3Jek-
TPUYECKHUX Pa3beMOB;

- pCSB6OBblC HacCTH 3JIEKTPHYECKHUX Pa3beMOB HE JOJIPKHBI UMETh BUIUMBIX nospexneuuﬁ.



B cnydae HecooTBeTcTBHMS XOTA OBl OJHOMY M3 BHILIE YKa3aHHBIX TpeGOBaHWiA,
npeobpa3oBaTe/ib CYMTAETCS HEMPUTOAHBIM K TNPUMEHEHHIO, MOBEpKa He MNPOM3BOAMTCA [0
YCTPaHEHHs BBISABJICHHbIX 3aMEYaHHiA.

Bce npuGopel 10/KHBI OBITE MPOrpeThl U MOArOTOBNEHBI K paboTe B COOTBETCTBHU CO
CBOMM PYKOBO/ICTBOM MO 3KCIUTyaTall|H.

8 Onpeneneﬂue METPOJIOTHYECKHUX XapaKTEpUCTHK CPEACTBA mmepeﬂuﬁ

8.1. OnpeneneHue HEMMHEHHOCTH aMIUTMTYAHON XapaKTEPHCTHKH.

3akperuisoT Ha BuOpocTone obpasen Merania, BUOpauuio KOToporo mpeoOpaszoBareiib
JI0JKEH MpeoOpa3oBLIBAThL B 3J1€KTpUUeckHii curHai. [Tnockocts o6pasua meranna JomkHa ObITh
NepreHIuKyIspHa K HarnpasieHHIo kosebanuii Bubpoctona. Jlatyuk npeobpa3oBaresis ¢ NOMOLIbIO
CrELHAIbHOrO KPOHIUTEHHA YCTaHABIMBAIOT Hajl 00pa3LioM MeTajlla Ha PacCTOSHUH, YKa3aHHOM B
nacrnopre (cepeanHa Auana3oHa U3MEpeHHH, eClli He yKa3aH B MacropTe), TaKuM 00pa3oM, YToObI
HanpaBJiEHHE TJIABHOW OCH YYBCTBHMTEIBHOCTH NpeoOpa3oBaTels COBMAJAN0 C HaMpaBlEHHEM
konebanwuii BuGpocTona.

IIpumeyanue — OGpaselnl MeTanna, NpUMEHsEMBIii PH NOBEpKe, U3roTaBAMBAIOT B opme
AMcKa ToMMHOM. 0T 5 10 10 MM 1 auametrpom ot 15 10 50 MM (HO He MeHee ABYX AMAMETPOB
M3MEPUTENbLHON KaTywKu npeoOpa3zoBaTesis) U3 MeTajlsla TON JKe MapKu, YTO U MapKa MeTajlia, u3
KOTOPOrO H3rOTOBJIEHA MOBEPXHOCTh, MEpeMelleHHe KOTOpoH npeobpasyeT B 3IEKTPUYECKHH
curHai npeodpasopareib (Hanpumep, cTajlb Bajla poTopa TypOMHbI HIIH 'eHepaTopa).

B cOOTBETCTBHHM C IKCIUTyaTAlMOHHOM JOKYMEHTalMel NMOAKIIOHaloT JaTYMK KabeneM K
BX0Ay npokcumertpa. Ha BuGpocTorne 3aaatoT aqeiicTBUTENBHOE 3HaYeHHe BUOponepemelieHus Sy Ha
6a3zoBoii yactote 40 'l He MeHee 4eM MATh TOYEK Juana3oHa W3MEpeHHH, BKIHOUas BEPXHUH W
HWKHUH mnpegensl. [locnefoBatenbHO 3afalOT 3HA4Y€HHs BHOpONEpPEMEIICHHUs, CYWTBIBAKOT
3HAUEHHs HANPSKEHHUs N0 MYJIETHMETPY M ONPE/IeIIOT 3HauYeHHs KoapduiuenTa npeodpa3oBaHus
Ki nns kaxxa0# TOYKH W3MEPEHUH.

Ipumeuanue - Tpu HEBO3MOXKHOCTH 3aaHust TpeByeMOro 3HaueHus BUOponepeMeLeHNs
Ha 6a30BOi 4YacTOTE HEJIWHEMHOCTb AMIUTMTYIHOM XapaKTepUCTHKH OMNpENENAOT Ha OAHOH W3
YacToOT, NpHHa[IeKkamed pabouemy aManas’oHy 4YacTOT, Ha KOTOPOH BO3MOXKHO 3aJaHue
TpeOyeMOoro 3Ha4YeHHUs.

HenuHeiHOCT aMILIMTYIHOM XapaKTepUCTHKHU onpejensioT no gopmyie (1):

§ =0 -100, % (1
Kep
rae Ki — koapduument npeoOGpa3oBaHMs NpH i-TOM 3HAYEHWH BHOpoONEpeMelleHHMs,

paccuMTaHHBIH no Gopmyie (2):
JleiicTBUTENIbHOE 3HaUYeHHE KO3 uLmeHTa npeobpazoBanus K; onpeaensioT no popmye:

K, = % (MB/micv) 2)
i

rae Us — v3MepeHHOe 3HAaueHHe HamnpsyKeHWs Ha BBIXOJE MPOKCHMETpPa C MOMOLIBIO
MyJIbTHMETpa, MB;
S; — 3HayeHus BUOpONepeMelleHHs, 3aaBaeMble TAIOHHOH BUOPOYCTaHOBKOH, B i-TOM
TOYKE U3MEPEHHH, MKM;
K., — cpennee apudpmeTnyeckoe 3HaueHHe KodpduinenTa npeobpa3oBans, BEIYHCICHHOE
no ¢opmyne:

n
— &i=
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rAe n — YHKCIO 3Ha4YeHUH 3aJaBaeMOi (U3MYECKOW BENMYMHBI NPU OMNpeAeNeHHH
HEJIMHEHHOCTH aMIUIUTY/IHOM XapaKTepUCTHKH.

[IpeoGpa3zoBarenb cyuTaeTcs MPOIIEALIMM MOBEPKY MO JAHHOMY IYHKTY METOAMKH, €CIH
MOJy4EeHHBIE 3HAYEHUs HETMHEHHOCTH He npeBblwmaioT £1,5 %.

8.2. Onpenenexue HepaBHOMEPHOCTH YaCTOTHOM XapaKTEPUCTHUKH.

HepaBHOMEpHOCTh YaCTOTHOW XapaKTEPUCTHKH ONMpENENslOT HE MEHee YeM Ha JEeCATH
3Ha4YeHHUsX paboyero auanasoHa 4acToT npeodpa3oBarelis, BKIOUYas HWKHUHA U BEPXHHI Mpesesbl
JAManasoHa TMpM 3HaYeHUsAX BUOponepeMellleHHs He MeHee S5 MKM. YCTaHaBIWBAIOT
npeoOpasoBateb B COOTBeTCTBMM ¢ M. 8.1 W MOCHeNOBATENBHO 3aJAlOT  3HAYEHUS
BuOponepemMelieHuss Ha yactoTax paboyero auamaszoHa. [l KakKAOro 3HAYEHHs 4YacTOTHI
BBIYMCIIAIOT 3Ha4YeHUe KoddduimenTa npeodpasoBanus no gopmyse (2). Ucnons3ys nonydeHHble
3HAYEHHs CpeHero apu@meTrHyeckoro 3HaudeHus koahduumeHTta npeobpazoBaHuit Ha 0a30BOM
4acToTe B M. 8.1 BLIYHUCIAIOT HEPABHOMEPHOCTh YaCTOTHON XapaKTepPUCTHKH Y 10 Gopmyie:

Ki=Kep
Yy =—-100, % 4)
K,
cp
rne Kp — cpennee apudmernueckoe 3HauyeHHe koddduumeHta mnpeobpasoBaHus,

BBIYHMCIIEHHOE B 1. 7.3.

IlpeoGpa3zoBarens cyuTaeTCs NPOLIEAUIMM TTOBEPKY MO AAHHOMY ITyHKTY METOAMKH, €CJH
NOJTy4YEHHBIE 3HAaYE€HUA HEPAaBHOMEPHOCTH He mpeBblnaioT £2,5 %.

8.3. OnmpeneneHue OCHOBHOH OTHOCHMTENBHOM TMOrPELIHOCTH W3MEPEHH O0CEBOro
CMELIEHHS.

Hatuuk npeoGpa3oBaTesis yCTaHAaBIMBAIOT Ha CMELIMATBHOM MPUCTIOCOGIEHHE C rOJIOBKO#
MHUKPOMETPHYECKOH HaNpoTHB 00paslia MeTaslla Ha pacCTOSAHUM Ha4yaIbHOTO 3a30pa, YKa3aHHOIO B
nacrnopre Ha npeoOpa3soBaTesb (CepelMHa AMana3oHa U3MEPEeHHil, eclli He yKasaH B Macropre),
TakuM 00pa3om, 4ToObl HanpapleHHE JIABHOW OCH YyBCTBUTENILHOCTH mpeobpa3oBarens OblLIo
NEPNeHAMKYIAPHO K TIJIOCKOCTH ofOpa3ua Metanna. BeIXoa npokcuMmerpa MOAK/IIOHAIOT K
MYJIbTUMETPY. DUKCHPYIOT HauyallbHOE 3HaYE€HHE HANpPSKEHUA Ha BbIXoze 6;10Ka npeobpa3oBaHuil.

[TocnenoBaTensHO 3aJalOT 3HA4YEHHs OCEBOTO CMEILIEHMs M3 JMana3oHa M3MEpeHHi ¢
warom 0,5 mMm. [Ing Kaxa0i KOHTPOJIBLHOW TOYKH CYMTHIBAIOT COOTBETCTBYIOIME 3HAYEHMs
HamnpsKEHHs Ha BBIXOJE MO MyabTUMeTpy. PaccuuteiBatror koadduumeHT npeobpazosanus K; ans
Ka)kJI0# KOHTPOJIBHO#M TOYKH 1o dopmyie (5):

K; = 222 By )
Si—So
rmae (]l — HU3MEPECHHOEC B i-TOﬁ TOYKHU 3HAYCHHUEC HarlmeeHml Ha BbLIXOJE npOKCHMeTpa C
MOMOIIBIO MYIETHMETPA, B;
U — U3MEPEHHOE 3HAYEHHE HANPSKEHHs B HAYAIbHOM TOUKH H3MepeHHii, B;
SO — 3HAYCHUEC OCEBOIo CMEIICHHUS 3a1aHHOC B HayaJIbHOW TOYKH HBMCPCHHﬁ, MKM.

S — 3HaYeHKe OCEBOro CMEIeHHs 3a[]aHHOE B i-TOM TOUKE H3MEPEHHUH, MKM.

OtHocuTenbHas MOrPelIHOCTh OnpeAensercs no Gopmyne:
Ki—K,
Oy = —2-100, % (6)
Kep

rae Kep — cpenee apupmeTHyeckoe 3HaueHne koadduurenta npeodpasoBaHus.



[IpeobpasoBarenb cuMTaeTcs MPOLISALIUM MOBEPKY MO JAAHHOMY MYHKTY METOAMKH, €CIIH
MOJTy4yeHHBIE 3HAYEHHs] OTHOCUTEJIBHOM MOTrPeIIHOCTH He NMpeBbiaioT =3 %.

9 HOHTBCP)KJICHHC COOTBETCTBHA CPEACTBA U3MEPEHHA METPOJIOTHUECKUM TpC6OBaHHﬂM

[IpeoOpa3zoBarenb CuYMTa€TCs MPUTOAHBIM K TNPUMEHEHUIO (COOTBETCTBYIOLIMM
METPOJIOrH4eCKMM TpeOOBaHUAM) €CJIM OH MPOLIE MOBEPKY MO KaXKAOMY MyHKTY AaHHON METOAMKH
M BCE MAaKCHMMajbHble 3HaYeHUs HeluHelrHocTH AX, HepaBHOMepHOocTH YX W npHBEAEHHOH
TMOrPeIIHOCTH U3MEPEHUH 0CEBOI0 CMEILEHHs HE MPEBBIIAOT A0MYCTHMBIX 3HAYEHHH, YKa3aHHBIX
B OMHUCAHUH THMA.

10 OopmneHue pe3ynbTaToB MOBEPKH

10.1 Pesynbrathl moBepku 3aHocsATcss B mpoTtokon. IlpoTtokon noeepku odopmisercs B
MPOU3BOJILHOM BHE.

10.2 TlpeoGpazopatenu, mnpoLIEAIME TMOBEPKY C MOJOXKUTENbHBIM pe3yJabTaToM,
MPHU3HAKOTCSA FOAHBIMH U JIOMYCKAKOTCS K TPUMEHEHUIO.

PesynbraTel noBepku npeobpaszoBareneii nepejatotcs B PenepansHblit HHOOPMALIMOHHBIH
¢ona no obecneyenuto eaAnHCTBa W3MepeHuii. [1o 3asBIeHUIO BNajienblia CpeICTBa W3MEPEHHH WK
JMLA, NPE/ICTABUBLIETO €ro Ha MOBEPKY, BbIJAAETCS CBUAETENBLCTBO O MOBEPKE CPEACTBA U3MEPEHHH
C HAHECEHHBIM Ha HEro 3HaKOM MOBEPKH.

10.3. Ilpu oTpuuaTensHBIX pe3yabTaTax MOBEPKH B COOTBETCTBUM C JAEHCTBYIOLIHMM
3aKOHOJATeNbCTBOM B o0sacTh obecrieueHus eAMHCTBA W3MepeHuit P@ nHa npeobGpa3sosaresib
ohopMIseTCs U3BELIEHHE O HEMPHIOAHOCTH K MPUMEHEHHIO.

3aM. HavyanbHUKa oTaena 204 \/
OI'VII « BHUUMC» , B.I1. KeiBbIpKHK

Hauansnuk naboparopuu 204/3
®IYIT «BHUAMC» —7Z_~ AT.Bomeko

L=




