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TOCYJJAPCTBEHHAS CUCTEMA OBECIIEUEHUA EJUHCTBA V3MEPEHUN
Jatunku Toka npenusnonHbie CTS 5000

MeTtoanka noBepKH
MIT 65-262-2018

Jlata BBegenus 18.12.2018

10BJIACTh IPUMEHEHHUA

Hacrosimas MeToJMKa pacnpocTpaHsercs Ha JaT4Hky Toka npenusuonnsie CTS 5000 (manee
IO TEKCTY - JAaTYMKH), NpeHa3HaueHHBIC NN H3MEPEHHs U Mpeobpa3oBaHHs BXOTHOIO CHIHAJA
CHJIBI 2JIEKTPHYECKOr0 TOKA B PONOPLUHOHAILHBIA BHIXOHON CHTHA CHIIBI JJIEKTPHIECKOr0 TOKA B
cHCcTeMe M3MepeHHus Hampskenus W Toka (+Q101), msrotonennsie SIGNALTEC GmbH, I'epma-
HY, H YCTAHABIMBAET METOIBI H CPEACTBA HX MEPBHYHON U MEPUOIUIECKOH IIOBEPOK.

PexoMeHIyeMBlif HHTepBa MEX/y [IOBEPKaMH - YETBIPE roJa.

2 HOPMATHUBHBIE CCBUIKH
B Hacrosmieil METOJMKE HCIOIB30BaHbl CCHUIKH Ha CJIEYIONINE TOKYMEHTHL:

IIpuxas Muntpyna Poccuu Ne 3281 ot 24.07.2013 O6 yreepkaeHuu I1paBun no oxpane Tpyna
IPH KCIUIYaTallu| 3IEeKTPOYCTaHOBOK

[Tpukas Munnpomropra Poccun Ne 1815 O6 yTBepikaeHHH NOpsIKa MPOBCACHHS IMOBEPKH
cpeacTB u3MepeHuit, TpebOBaHUH K 3HAKY MOBEPKH U COLEPIKAHHUIO CBHJICTELCTBA O MOBEPKE

T'OCT P 8.859-2013 I'CH. T'ocynapcTBeHHas IIOBEPOYHAs CXEMa ISl CPEICTB U3MEPEHHH KO-
s¢pdunuenTa U yria MacmTabHOro nmpeodpa3oBaHus CHHYCOHIATBHOIO TOKa

[OCT 8.022-91 I'CH. I'ocymapcTBeHHBIH NEPBUYHBIA 3TAIOH M TOCYAapCTBEHHASA HOBCpO‘-IHaH
cXeMa [UIsl CPeCTB H3MEPEHHMit CHIIbI IOCTOSHHOTO 3EKTPHYECKOro TOKa B anasoHe ot 1- 10" 10
30 A

TOCT 12.2.007.0-75 CCBT. Usnenus snexrporexuudeckue. O6mue TpeboBanus Oe3omacHo-
CTH

I'OCT 12.2.007.3-75 CCBT. DneKkTpoTeXHHYECKHE YCTPOMCTBA Ha HANpPKCHHE CBBIIIC
1000 B. TpeGoBanus 6e30macHOCTH

T'OCT 12.3.019-80 CCBT. WcmbiTanus ¥ u3MepeHus dnekrpuueckue. Obmue TpeOoBaHHS
0e30MmacHOCTH

3ONEPAIIMH [TIOBEPKH
TIpu IIpoBEIeHKH [IOBEPKH JOJIKHEI OBITh IIPOBE/ICHBI ONIEPALIMH, YKAa3aHHBIC B tabmune 1.



Tabmuma 1 - Onepauuu NoBepku

HaunMmeHnoBaHHe onepanuu Homep [IporeneHune onepanuu npu
o — TIepBUYHON TIEPUOTHIHON
MeTOIERH TIOBEpKE TIOBEpKE
1 2 3 3

1 BHemHM#H ocMOTp 9.1 Ha Ha

2 OmnpenienieHne dNEKTPHYECKOTO CONPOTHBIIEHHS H30- 9.2 Ha Ha
TISIIAH |

3 OnpoboBanue 9.3 Ja Jla

4 OnpeneneHne OTHOCHTENLHOM MOTPELTHOCTH AaTYH- 94 Ha JHa

KOB

TTpu OTPHIATENBHEIX Pe3y/IbTaTaX MOBEPKH MO KaKOMY-THO0 [yHKTY HACTOAIIEH METOIMKH Nallb-
HelIIast MOBEpKa JaT4YMKa [PEKPAIIAeTcs, U OH NMPH3HAETCA NPOLIEIIIHM TOBEPKY C OTPHIATEIEHBIM
PE3yJIbTaTOM.

4 CPEACTBA IIOBEPKH

4.1 TIpy IpoBeICHAN OBEPKH AOKHEI OBITH HCIIOIB30BaHbIl CPEICTBA [IOBEPKH, yKa3aHHEIC B
Tabuie 2.

Tabmuua 2 - CpeacTsa IIOBEPKH

HOMep IIYHKTa HaumeHOBaHHE W TUIT OCHOBHOTO MJIM BCIIOMOTaTe/IEHOTO CPEACTBA MOBEPKH; METPOJIOTH-

METOIHKH YecKHe H OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH CPE/ICTBA MOBEPKH
1 2
9.2 Meraommetp L{C0202. [lnana3on H3MEpeHHs CONPOTHUBIICHUS H30JISLUH OT
200 kOm o0 1 TOm, KT 2,5 (per. Ne 38890-08).
9.4 | PaGounit atanon 2 pa3pana eaunui KosQGUIMEHTa H YIIIa MaciuTabHOro npeod-

pasoBanus cuHycouganbHoro Toka mo FOCT P 8.859-2013 (TpancpopmaTop! TO-
Ka u3MepuTelbHble 1aboparopusie TTH-5000.51, per. nomep 55278-13)
PaGounii 3Tanon 3 pa3psaaa eIMHHULEL 2JIEKTPHYECKOTO COMPOTHRIICHHS COTTIACHO
NPUIIOKEHHIO K TpHKa3y DelepanbHOro areHTCTBa M0 TEXHHYECKOMY PEryJipo-
BaHMIO ¥ MeTpooruu ot 15 despas 2016 r. Ne 146 (kaTymka 31eKTPHIECKOTO
conpoTusnenus P323, per. nomep 1683-62; katyuka 31€KTPUIECKOr0 COMPOTHB-
nenus P 321, per. Homep 1162-58);

PaGoumit 5Ta10H 2 pa3psAna € JMHHITBI BIIEKTPHHECKOro HanpsHKEHHS 110

TOCT 8.027-2001 B nuana3oxe 3Ha49eHHH OT 1- 10" 1o 10 B (xommapatop-
kanmu6parop yausepcansueit KM300KT, per. nomep 54727-13).

Ipu6op cpasuenns KHT-05A (0-5) A, (0-1000) MB, I1I" ot =0, 0005 mo 1,5 %
(per. nomep 37854-08).

9.4 Ucrounuk Toka PUT-5000. [Inanason Beixogroro toka (0-6000) A.

9.4 HcToYHAK mocTosTHEOro Toka Keysight 6680A. (0 - 1000) A

9.2,9.3,9.4 | Tepmorurpomerp CENTER-310. Jlnanason u3MepeHuii OTHOCHTETbHON BIKHOCTH
ot 10 no 100 %, norpenmHocts +2,5 %; AMana3oH H3MEPEHAN TeMIeparyphl OT MH-
nmyc 20 o mmoc 60 °C, morpenmocts £0,7 °C (per. Homep 22129-09).

4.2 DTAIOHEI JOJGKHE HMETh JeHCTBYIOLIME CBH/ICTEECTBA 00 aTTeCTaluH, Cpe/ICTBa H3Mepe-
HUI JOJDKHBI HMETE ACHCTBYIOIIUE CBU/IETENILCTBA O IIOBEPKE.




4.3 JlomyckaeTcs HCIO/B30BaH)E AHAJOTHYHBIX CPEICTB TMOBEPKH, 00€CTIEYHBAIONIMX OMpese-
JIEHHE METPONOTHYECKHX XapaKTEPHCTHK [IOBEPSEMBIX JATYHKOB TOKa ¢ TpeOyeMOH TOYHOCTEIO.

STPEBOBAHHS K KBAJIMOUKALIUA IOBEPUTEJEHN

5.1 K npoBeJeHHIO MOBEPKH AOIYCKAIOT JIMIL, MPOIICAIIAX O0y4YeHHe Ha MpPaBO TOBEPKH
CPE/ICTB M3MEPEHHH 3MEKTPHYECKHX BeluduH. J[o Hayama MoBepKH CHELHATHCT J0DKEH HU3YYHTh
HACTOSIIYIO METOAHMKY, JOKYMEHTALHIO Ha MOBEPSAEMBIE IaTYMKH M IKCILUTyaTAHOHHYIO JOKYMEH-
TaIMIO Ha CPEJCTBA IIOBEPKH.

6 TPEFOBAHHUS BE3OIIACHOCTH

TIpy npoBefeHAH IIOBEPKH IOJDKHBI OBITH cOOMIOAeHBI TpeGoBaHMs O6€30MacHOCTH IO
I'OCT 12.2.007.0, 'OCT 12.2.007.3, TOCT 12.3.019-80, [Tpukasa Muntpyzna Poccun Ne 328H.
Taxxe HopKHEI ObITH OOecredeHsl TpeboBaHHUA Ge30MaCHOCTH, YKa3aHHBIE B OKCIITyaTallHOH-
HBIX JOKYMEHTax Ha CPe/CTBA IMOBEPKH M BCIOMOIaTe]bHOE 00OpYI0BaHHE, HCHOIb3YEMBIE MPH
NPOBEJIECHHH MTOBEPKH.

7YCJIOBUSA ITOBEPKH

7.1 Ipu mpoBeeHHH OBEPKH J0KHBI COOJIFONATECS CIEAYIOIIHE HOPMATBHBIE YCIIOBHA:
- TEMIIEpATypa OKPYKaIOMIEro BO3AYXa, °C ..o 205
- OTHOCHTEJIbHAS BIAKHOCTD BO3IYXA, Y0 weevvrvrereeeueninenenneneens ot 30 o 80

- MapaMeTpsl IEKTPOIHTaHus — cTanaapTHas cets 220 B, 50 I'w.

8 MOATI'OTOBKA K IIOBEPKE

8.1 Ilepen noBepkoil cpejcTBa MOBEPKA ¥ AaT4ukH Toka npermsnonHsie CTS 5000 pomxusl
OBITH BHLIEPIKAHBI B HOPMATBHBIX YCIOBHAX 1O NYHKTY 7.1 He MeHee JIBYX 4acoB.

8.2 Cpe/icTBa MOBEPKH H JATYHKH JOJDKHBI OBITh MOATOTOBJIEHBI K paboTe B COOTBETCTBHH C
SKCILTyaTallHOHHON JOKYMEHTALMEN Ha HHX.

9 IIPOBEJIEHHUE INIOBEPKH

9.1 BHemHu#i ocMOTp
IIpH MpOBENIEHMH BHELIHErO OCMOTPA MPOBEPUTH COOTBETCTBHE JATIMKOB CIIEAYIOLINM Tpe-

OOBaHHAM:
- MapKMpOBKa M (YHKUMOHAIBHBIC HAIMHCH JOJDKHBI YATAThCS M BOCHPHHHMATEHCS OXHO-

3HAYHO;
- YCTpOICTBA IS IPHCOSTHHEHAS BHELIHHUX JJIEKTPUYECKHX LENeH JaTIMKOB JOJDKHBI OBITH

B HCITPABHOM COCTOSIHHH;

- JATYHK HE AOKEH MMETh MEXaHHUECKUX NOBPEK/IEHNH, BIHSIONMX Ha HOPMAIbHYIO pado-
TY;

- KOMIIJIEKTHOCT JIAT9HKA JOJDKHA COOTBETCTBOBAThH TPeOOBAHUAM PYKOBOJACTBA MO 3KCIITya-

TaLlKH.
JlaT9HKU He JOMYCKAIOTCA K TIOBEPKE, €CIIH TIPH BHEITHEM 0CMOTPE 00HAPYKEHBI yKa3aHHBIE

nedeKTsl.



9.2 TIpoBepka 3TEKTPHYECKOTO COTTPOTHRICHUS U30JISIIIHA

[IpoBepKy 31M€KTPHYECKOr0 COIPOTURJICHHS HM30JBILUH IIPOBOAMTH IMOC/E HCIBITAHHS JJIEK-
TPHYECKOH Impo4HOCTH npH nomomyu Meraommerpa 1[C0202. CompoTuBieHHE H30ISIHH MEXITY
KOPIIYCOM ¥ HM30/JMPOBAaHHBEIMH 10 MOCTOSHHOMY TOKY JIEKTPHYECKHMH IIETISIMH TIPOBEPSIOT TPH
HanpsoKeHuH noctosHHOro Toka 500 B. OTcueT 3Ha4eHHUs COMPOTHBICHHS M30ALMH CIEAYeT Ipo-
BOJIMTE depe3 | MUH 1ociie MPUIOKEHHS HAIIPSDKEHHUS.

JIaTYHKH CUMTAIOT BEICPIKABIIAMH HCIIBITAHHS, €CJIH HE IMPOH30LLIO [IPo00s WK IIEPEKphl-
THS W30JIAIHH, OHA BBIACPXKHBAET BO3JAEHCTBUE HCIBITATEIBHOIO HANPHKEHHS H COIPOTHBICHHE
m3onauuu He medee 20 MOw.

Ecnn CONPOTHBJICHHE H30QJIAIMH OKKETCA MEHEE IPUBEACHHOTO BBINIC 3HAYCHHUA, TO JaT9H-
KM JaJbHEeAIen IOBEPKE HE MOJICKAT U K TPUMEHEHHIO HE JIOITyCKAtOTCA.

9.3 OnpoboBanne
OnpoboBaxne JaTIAKOB MPOBOIAT COITIACHO CXEME 110 PUCYHKY 1.
TIpu onpoboBaHUH TMPOBEPSIOT HYHKIMOHHPOBAHKE NATYHKOB COINACHO TPEOOBAHMAM TEXHH-

4eCKOH JOKYMEHTAIIMH H3TOTOBHTENIA H BO3MOXKHOCTD I10JIy4€HHs BBIXOJHOTO CHTHATA IEPEMEHHOTO
TOKa 2 A, IpH HOMHHAIIEHOM 3HAaYEHHH aMIUIMTYAb! IEPBHYHOrO u3Mepsemoro Toka 5000 A.

Hctounuk Toka
PUT-5000

Tparchopmarop JlaT4uk TOKa
|| TOKa 3TaJOHHbIH PEeLH3HOHHBIH

IOBYXCTYIIEHYATHIH CTS 5000
TTH-5000.51

Katymka compo- Karymika corpo-
THBJICHHS THBJICHHS
R=0,1 Om R=1Oum

Uy Uz

[TpuGop cpasuenuss KHT-05A

PI/ICYHOK 1 — Cxema onpeicICHAS XapaKTEPHCTHK CHCTEMBI Ha MEPEMEHHOM TOKC

9.4 OnpeseneHre OTHOCHTENILHOM ITOTPEIITHOCTH AaTYHKOB

9.4.1 Omnpenenenne OTHOCHTENBHOM NOrPEIHOCTH H3MEPEHHUH CHIIbI IEPEMEHHOTO TOKa PO~
BOJISIT TIO CXeMe, H300pakeHHOH Ha pUCYHKe 1.

BKIIFOYHTH CUCTEMY B CETh 3JIEKTPONUTAHHUS.

IToouepeaHo TIOATE ¢ MOMOLIBIO HCTOYHHKA TOKA [IEPBHYHOE 3HAYCHUE AMILTUTY/(bI CHIIEI TIC-
pemennoro Toka (1, 10, 11, 134, 135, 1000, 2000, 3000, 5000 A mpu gactote 50 I'm).

OTHOCHTEIBHAS OTPEITHOCT CHCTEMBI H3MEPSIETCSl IPUOOPOM CpaBHEHHS TIO dopmyne

& = [(U-U)/U,] 100, (1)

rae U, — 3HaueH¥e HAMPHKEHUs, H3MEPEHHOE 1aTIuKoM, B;
U, - 3HaYEHHE HAIIPSOKEHHs], H3MEPEHHOE 3TAJIOHHBIM TpaHchopMmaropom, B.



Pe3ynbTaTel MOBEPKH CUMTAIOTCS YAOBIETBOPHTENBHBIMH, €CIIM OTHOCHTEIBHAS IOIPEI-
HOCTh H3MEPEHHUH CHIIBI NEPEMEHHOTO TOKa:
- B quanas3oHe 3Ha4eHui ot 1 1o 11 A Bxirou. HaxoznstTes B HHTepBaie £20 %;
- B Juanasone 3Ha4enuii ¢B. 11 g0 135 A Brmou. HaxoasTcs B HHTepBane =2,0 %;
- B AvamnasoHe 3HaveHui cB. 135 1o 5000 A, % mHaxomsrtcs B unTepBane £0,2 %.

9.4.2 OmnpesienieHAe OTHOCHTELHOMN MOTPEIIHOCTA H3MEPEHHH CHIIBI IIOCTOSHHOTO TOKA IPOBO-
JUIT 110 cXeMe, H300paKeHHOH Ha pUCYHKeE 2.

JUist yBeNTMYEHHs CHIIBI IOCTOSHHOTO TOKA JEIal0T HECKOIBKO BHTKOB Y€pe3 IaTUHK.
VTOroBeli epBHYHEIH TOK [,, MPOTEKAIONMINIA B LIEITH, OMPENeTUTh 0 Gopmye

Iy =Xk = I Ny, )
rze lox— 3Ha4yeHue CHIIB TOCTOSTHHOIO TOKa, YCTAHOBJIEHHOE Ha HCTOYHHKE TOKa,
N — KOJTHYECTBO BUTKOB, IPOXOIALINX Y€PE3 IaTIHK.

BxmrouuTh SJIEKTPOIIUTAHHE HUCIIOJIB3yEMOTI0 OGOleIOB&HHS[ U DOATOTOBUTH CPEACTBA H3MEPE-
HUS B COOTBETCTBHH C PYKOBOJACTBAMH I10 SKCILTyaTalHH.

HcToyHUK TOKA
Keysight 6680A

Karymka conpoTus- JlaT4uK ToKa
JIEHUSA 3TIEKTpHYEC- - NpeH3HOHHBIH
ckas P323 CTS 5000

| ]

Karymixa conpo-
THBJICHHSA
R=0,1 Om

Komnaparop-kanuGparop yauBepcanbabiii KM300KT

Pucynok 2 - Cxema onpe/ie/IeHHs XapaKTEPHCTHK CACTEMBI Ha IOCTOSHHOM TOK®

TToouepeIHO MOAATH ¢ IOMOIIBIO HCTOYHHMKA TOKA NMEPBHYHOE 3HAYCHHE CHIIbl IOCTOSHHOTO
ToKa [BX, COOTBETCTBYIONIEE HTOTOBOMY MEpBHYHOMY ToKy I, 1, 10, 11, 134, 135, 1000, 2000, 3000,
5000 A, ¢ yueToM KOJIHYeCTBa BUTKOB NK.
PesynbTaT M3MEpPEHHA INOTPEIIHOCTH MaTYHKA H3MEPACTCS KOMIIapaTopoM-KatuOpaTopoM
yausepcanbHbiM KM300KT, paboratomem B pexuMe CpaBHEHHS JIBYX HaIPKCHUH.
Pe3ynbTaThl MOBEPKH CYMTATh YAOBIETBOPHTEILHBIMH, €CIIH OTHOCHTENBHAS NOTPEIIHOCTD
M3MEpPEHHH CHJIBI TIOCTOSHHOIO TOKa:
- B QMamasoHe 3HAueHui ot 1 10 11 A Brmou. HaxomsTes B HHTepBae £20 %;
- B Auana3oHe 3HaveHui cB. 11 10 135 A BKIIOY. HAXOAATCA B HHTEPBAJIe +2.0 %:
- B nuana3soHe 3HaueHni cs. 135 10 5000 A, % HaxomsTcs B HHTEpBAse +0,2 %.



10 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

10.1 Pe3ynabTaTsl MOBEPKH 3aHOCAT B MPOTOKOJ MOBEPKH 10 hopme, npeacTaBieHHOH B [1pH-
JIOKEHWH A, KOTOPBIH XpaHAT B OpraHU3aliHy, IPOBOAMBILEH MOBEPKY.

10.2 TTonouTeTbHbIE pe3yJIbTaThl IOBEPKH AATUAKOB OQOPMIIAIOT CBUAETEILCTBOM O TIOBEPKE
no opme mpukaza Munnpomropra Poccuu Ne 1815 u knefimernem CH oTTHcKOM Kpyrioro Kiiew-
Ma Ha cypryde (WId MacTHKe), B TpeIHA3HAYEHHBIX I 3Toro Mecrax, [os0xuTebHEIE pesyibTa-
Thl TIEPBUYHOM IOBEPKH O(pOPMIISIOT JOMOIHHTEIBHO 3alUChI0 B PyKOBOJICTBE MO 3KCTIyaTAllHH
pe3yJIbTATOB H JAThl TIOBEPKH; TIPH 3TOM 3aIUCh YJ0CTOBEPSIOT OTTHCKOM KIIeiMa.

10.3 TIpu oTpunaTenpHBIX pe3yibrartax nosepkd CH mpH3HaOT HErOAHBIM K JaJibHEHINEH
9KCILTYaTalii, aHHYIHPYIOT CBUJETENBCTBO, TacAT KJIEHMO U BBIIAKOT M3BELICHHE O HEMPUTOHO-
cru 1o ¢popme mprkaza Munnpomropra Poccuu Ne 1815 ¢ ykazannem npuuuH, B PykoBoacTse 1o
9KCIITyaTallMH YKa3bIBaloT: «K NpHMEHEHHIO HE NMPHUTO/IEH, MOUIEKHT PEMOHTY.

3ag. otnenoM 26 GI'VIT « YHUHUM » A.A. AxMmeeB

Ben. umk. nab. 262 OI'YII « YHUAM» AM. I1laGypoB
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Ta6nuna A.1 - OnpeaeneHne OTHOCHTENIBHOH IOrPEIIHOCTH H3MEPEHHH CHIIBI [IEPEMEH-

HOr'o TOKa

. Faaa T4 - 8,%
'aa Aa.1 F!IA.I
Isap,.z Fsml
|sag.n Faan

Ta6nuna A.2 - Onpezeienne OTHOCHTEIBHOH NOrPEIIHOCTH H3MEPEHHH CHIIBI TOCTOSAH-

HOT'0O TOKa

10

lsag A lusw,A 8,%

|3aA. 1

|3a.q.2

|3ag.n

3aKk/I09€eHHe [0 Pe3yJIbTATAM NOBEPKH

Oprasu3anus, IpOBOIHBINAs TOBEPKY

[ToBepky mpoBOIHII

MO/IMHCh  MHMUMANBL, GaMHIHS
Jlata npoBeieHus OBepku " 20 T
BhIIaHO CBHIETENLCTBO O MOBEPKe OT 7 20 1. Ne




