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1 OBIIHE ITOJIOXKEHHUA

1.1 Hacrosmas MeTOJMKa MOBEPKH YCTaHABIMBACT METOABl M CpEICTBA TMEPBHYHOW M
MepHOIMYECKO# MOBEpKH TpaHC(HOpMAaTOpOB TOKA BCTpoeHHEIX TB (nanee — TB).

1.2 Tlpu npoBeleHMM TOBEpKH oObecrieuMBaeTcs MPOCIEKHBAEMOCTh MoBepseMblx TB
k I'DT 152-2023 B cOOTBETCTBMHM ¢ mnpuKazoM @eaepaJbHOr0 areHTCTBa [0 TEXHUUYECKOMY
peryMpoBaHuio 1 MeTposioruu ot 21.07.2023 Ne 1491 (nanee — INpukas Poccrangapra Ne 1491).

1.3 MeToauKa MOBEPKH PEaTH3yeTCsl METOJOM INPAMBIX H3MEPEHHI.

2 IEPEYEHB OIEPAIIAI MOBEPKU CPE/ICTBA U3MEPEHHI

2.1 Ipu npoBenenun noeepku TB 0/KHEI BEITIONHSTECS ONEPALIMH, yKa3aHHbIe B Tabauue 2.1.

Tabnuua 2.1
Homep paznena [IpoBeneHue onepauuy Mpu
HanmeHoBaHue onepaiuu (MyHKTa) METOAMKH | MEPBUYHON |MEPHOAMYECKOM
MOBEPKH TIOBEPKE NoBEpKeE
BHewmHuit ocMOTp cpeAcTBa H3MEPEHHMH 7 aa na
[ToarotToBka K moBepke v ornpoboBaHue g 5 1a
Cpe/ICTBa U3MEPEHUI
OnpeneneHue METPOJIOTHYECKHX XapaKTePUCTHK
CpeiCcTBa U3MEPEHHH 1 nomaep)xzieuue 9 - -
COOTBETCTBHSI CPE/ICTBA U3MEPEHUI
METPOJIOrHYECKUM TPeOOBaHHAM

3 TPEBOBAHMS K YCJIOBUSIM ITPOBEJIEHUSA ITIOBEPKH

3.1 Ipu npoBeACHUH NOBEPKH JODKHBI COOMIOATBCS CIE/YIOLIHE YCIOBHUS:
- TeMmepaTypa OKpyXKaroulero Bo3ayxa: ot nmoc 15 °C go mmoc 35 °C;

- OTHOCHMTENBbHas BlaxHOCTh Bo3ayxa: oT 30 % 1o 80 %;

- armocdepnoe nasnenue: ot 85 no 105 xlla.

4 TPEBOBAHMSI K CIIEIIMAJTMCTAM, OCYIIECTBJIAIOIIAM TOBEPKY

4.1 K npoBe/ieHHIO OBEPKH JOMYCKAFOTCS JTULA, H3y4HBIINE SKCIUTYaTallMOHHYIO TOKYMEHTALIHIO
na TB, 9TanoHbl, Cpe/ICTBa U3MEPEHHH U BCIIOMOraTebHOe 000py/10BaHHE, NPUMEHAEMBIE TIPH TTOBEPKE,
MMEIOLIIE HEOOXOIUMYIO KBaTH(HKALIMIO, ATTECTOBAHHBIE B KA4eCTBE MOBEPHTEICH.

42 K nmnpoBeneHHIO TIOBEPKM JOMYCKAKOTCS JIMIA, MMEIOLIME TIpynmy Jofycka TIo
anekTpobezonacHocTy He Huxke 11

5 METPOJIOTHYECKUE HW TEXHHMYECKHWHE TPEBOBAHHS K CPEJACTBAM
ITOBEPKH

5.1 INpu npoeeaeHuy nosepku TB I0MKHBI MPUMEHATBCS CPEICTBA TMOBEPKH, MPUBEACHHLIC B
Tabmune 5.1.



Tabnuua 5.1
Onepauuu
TIOBEPKH,
Tpedyrommue MeTponoriudeckue H TEXHHYECKHe TpeboBaHHA K CPEACTRAM IlepeyeHs peKOMEHIYEMBIX
NpUMEHEHHe NOBEPKH, HEOOXONHMBIE JUTA MPOBEIECHHA MOBEPKU CpEICTB MOBEPKH
CpeacTB
TIOBEPKH
Cpenctea M3MepeHHH TeMIIEpaTyphl OKpyKatouieil cpeasl B
nuanazone ot +15 °C go +35 °C ¢ npenenamu aGcomoTHOH
norpemmHocTH +0,4 ocj . TTpubop KoMOHHHPOBAHHBII A
;| Coomema wepemt omoareioh wasasern e = | oo apaerpo
; okpyxatowieii cpenst MeteoSmart,
TIOTPEmHOCTH £3 %; per. Ne 76455-19;
Cpencrea u3MepeHHH aTMoc(epHOro [aBleHHA B AHANA30HE
w3Mepennii or 85 no 105 kIla ¢ npexenamm aGcomoTHOM
norpewHocty =0,5 klla;
Cpencrea u3MepeHHi COTPOTHBIICHHS H30IALIMH B IHANa3oHe OT VCTaHOBKA JIsl IPOBEPKH
82 0 no 1000 MOw (ucnerTaTensHoe Hanpsakenne 1000 B) ¢ napameTpoB eKTPHYECKOIT
: MpefiesiaMi IOMyCKaeMOoil OTHOCHTE/IBHOM MOTPEITHOCTH HezonacHoctH GPT-79804,
M3MEpEHHs CONPOTHBIIEHNA H30IAHH =15 % per. Ne 50682-12
Hctounnk Toka o 5000 A PerynupyeMslii HCTOUHHK TOKa
PHUT-5000
Harpy3o4Hoe ycTpoJHCTBO € MOrpetHoCThI0 CONpOTHBIIEHHA Buiok Harpy3ounsiii P5002
Harpy3kH npH cos ¢ = 0,8, He npepsimaromeii =4 %
CpencTea M3MepeHHil ¢ HOMHHATBHBIM 3HAYeHHEM TOKOB 1; 5 A,
NpezenaMu J0MyCcKaeMoii OrpelTHOCTH H3MEPEHHiH
8.3 OTHOCHMTENBHOM Pa3HOCTH JeHCTBYIOMNX 3HAYEHHI IBYX TOKOB Ipubop cparnenus KHT-03,
g-‘]‘ £(0,05"| Ao +1,5:10°+15]+5:10?) %, npenenau zonycxaewoi per. Ne 37854-08;
: abCcomOTHOH MOTpeNIHOCTH H3MEPEHHA a0CONMIOTHOH Pa3HOCTH
a3 meyx TokoB £(0,05'|A5]+1,5:|4,|+0,5)
PaGounii aTanoH equHUL Koa(dHIMEeHTa U yrna MaciuTabHoro
npeoﬁpasoniaﬂm 2 Ea3pxna B COOTijTCTBHH € rOCYAapCTBEHHOMH Tpancdopmarop Toka
MOBEPOYHOI CXeMOH, yTBep/IeHHOi npukasom Poccrannapra . .
Ne 1491, ¢ HOMHHAIBHBEIM 3HaYeHHEM MepBUYHOTO ToKa oT 0,5 1o R s o
TTH-5000.51, per. Ne 55278-13;
5000,0 A, HOMHHANEHBIM BTOPHYHBIM TOKOM 5 A, Kiacca
TouHocTH 0,01
[Ipumeyanne
A,; — U3MEpEHHOE 3HAYEHHE OTHOCHTE/BHOMH Pa3HOCTH NEHCTBYHOUIMX 3HAYEeHHH [ABYX TOKOB, %;
As — ¥3MepeHHoe 3HaueHHe Pa3HOCTH (a3 JBYX TOKOB B YIJIOBBIX MHHYTaX.

5.2 JlomycKaeTcs MCMOIB30BATh MPH TOBEPKE APYTHE YTBEPKICHHbIC H aTTECTOBAHHBIE ITAIOHbI
€IMHHMIl BENWYMH, CPEICTBA HM3MEPEHHH YTBEPXKIEHHOTO THMA W MOBEPEHHBIE, YAOBJIECTBOPAIONINE
METPOJIOTHYECKMM TPeOOBaHHMAM, yKa3aHHBEIM B Tabmmue 5.1.

6 TPEBOBAHMSI (YCJIOBUSI) II0 OBECIHEYEHHMKO  BE3OIMACHOCTH
IMPOBEJEHHS ITOBEPKH

6.1 Ilpu npoBeeHUM NOBEPKU HEOOXOAUMO cOOMIOAATE TPeOOBaHHs 110 TEXHUKE OE30MaCHOCTH,
NpHBEIEHHBIE B 3KCIUTyaTalMOHHON NOKyMeHTauUu TB K MCrob3yeMBIX CPEICTB MOBEPKH.

7 BHEIITHUI OCMOTP CPEJICTBA H3MEPEHUI

7.1 Tlpu nposeaenun BHewmHero ocmorpa TB cienyer yOenuThes B OTCYTCTBHM MEXAHUYECKHX
MOBPEXICHHH 1 1e(EeKTOB, BIMSAIOINX HAa HX METPOJIOTHYECKHE XapaKTEPUCTHKH.

7.2 KommiektHocTh TB 10o/mKHa COOTBETCTBOBATE MACMOPTY.

7.3 Pe3y/bTaThl BHENIHENO OCMOTPA CUMTAIOT MOJNOKHTEIHBIMH €C/TH BBITIOIHAIOTCS TPEOOBAHM
n.7.1, 7.2.



8 ITOJArOTOBKA K IIOBEPKE W OITPOBOBAHME CPE/JICTBA H3MEPEHUI

8.1 IloaroroBka Kk nosepke

8.1.1 IIpoBepsroT cobnrogeHNE YCIOBHIA B COOTBETCTBHMH C 11.3.

8.1.2 Tloarotarnupator k paboTe cpeiacTBa MOBEPKH B COOTBETCTBHHM C HMX TEXHMYECKOM
JIOKYMEHTaLUEH.

8.1.3 BrizepkuBatoT TB Ha MecTe MOBEpKH B YCIOBHSIX MO 1.3 He MeHee 2 4.

8.2 IlpoBepka conpoTHBACHHUSA U3OIALHH

8.2.1 CompoTHBIeHHe H30IALNHA BTOPHYHON 0OMOTKHM mpoBepsitoT cornacHo n.9.2 F'OCT 8.217-
2003 ans Kakaoi OOMOTKH MEXIy COEIMHEHHBIMH BMeCTe KOHTAKTHBIMH BHIBOJAMH OOMOTKM H
3a3eMJICHHBIX YacTeil, MM MMHTHPYIOIET0 MX METa/UTMYECKOro JIMCTa, NPH MOMOIIM MErOMMETpa Ha
1000 B.

8.2.2 PesynbTaTel NPOBEPKH CYUMUTAIOT TOJOKHMTENBHEIMH, €CIIM 3HAYCHHE CONPOTHBIICHUS
W30JALUMH BTOpUYHOU 00MOoTKM TB He menee:

- 20 MOwm - nast TB Ha HomuHansHoe HanpsokeHue 0,66 kB;

- 50 MOMm - a1 TB Ha HoMHHaNEHOE HanpsbkeHHe 3 KB u Beine.

8.3 PazmarnuumBaHue

TMpoueaypa pazmaruuyuBanus nposoautes B coorserctBuu ¢ n.9.3 TOCT 8.317-2003.

8.3.1 Cxema pa3marunuuBanus TB nmpuBeneHa Ha pucyHke 1. PasMarHuumBaHME MPOBOIAT Ha
nepeMeHHoM Toke mpu yactore 50 I'u. TB ¢ HomuHanbHOM uacTtoToi cBhiie 50 ' momyckaercs
pa3MarHU4YMBaTh MPH HOMHHAJIBHON YacTOTE.
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=

Tp - perynupytoinee yerpoiictso (aroTpancdopmarop); T - noHmwxaromui CHIOBOM
tpancdopmarop; Tx — nosepsiemsiit TB; Tp - BcmoMoraTensHeli TpaHchopMaTop TOKa,
R — pesucrop; A — amnepmeTp; V — BOABTMETP.
Pucynok 1 — [Ipumep cxemsl pazmaruuuuBanus TB

8.3.2 TB pa3sMarHH4YMBAIOT OJTHUM M3 YKa3aHHBIX HHXKE CIIOCOOOB:

1) BropuuHyro OOMOTKY 3aMBIKAIOT Ha pE3MCTOp MOIIHOCTHIO He MeHee 250 Bt u
conpotusienuem R, OM, paccunTeiBaeMbIM (¢ OTK/IOHeHHeM B npesienax =10 %) no dpopmyne

R = 250/Igo; (1

rae IHOM - HOMHHAJIBHEIN BTOPHYHEIH TOK nosepsiemoro TB, A.

Uepe3 nepBHYHYIO 0OMOTKY MPOMYCKAKOT HOMHHAIBHEI TOK, 3aTeM MIaBHO (B TEYEHHUE 1-2 MHH)
YMEHBIIAKOT €ro 0 3Ha4eHHs1, He MpeBbIamero 2 % oT HOMUHAJIBHOTO;

2) Yepes nepeuunyio o6MoTKy TB mpu pazoMkHyTOH BTOPHYHOH OOMOTKE MpPOIMYCKAIOT TOK,
paeHblil 10 % OT HOMHHANBHOTO 3HA4YEHHUS NEPBHYHOrO TOKA, 3aTEM IUIABHO CHMXKAIOT €ro /10 3Ha4YEHHH,
He npesimatomiero 0,2 % oT HOMMHaJIBHOTO;

3) Yepes Bropuunyto 06MoTKy TB mpu pa3oMKHYTOH mepBHUYHOM 0OMOTKE MPOIMYCKAIOT TOK,
paBHblii 10 % OT HOMHHANIBEHOTO 3Ha4Y€HHA BTOPUYHOIO TOKA, 3aTEM MIABHO CHI)KAIOT €ro 0 3HA4CHMI,
He npesbiaromero 0,2 % oT HOMHHAIIEHOTO.

8.4 IlpoBepka MpaBUIBHOCTH 0003HA4YEHHs KOHTAKTHBIX 3aKMMOB M BBIBOJIOB

8.4.1 TlpaBunbHOCT 00O3HAYEHHsS KOHTAKTHBIX 3a)KMMOB M BBIBOJOB TB ompeaensior mo
BEJIMYMHE YTIOBOH MOTPEIIHOCTH Ha Npubope cpaBHeHHs TOKOB, cornacHo 1.9.4 I'OCT 8.217-2003 mo
cxeme, NPUBEAECHHON Ha PUCYHKE 2.
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~ - ceTh (reHeparop); Tp - perynupyromniee ycrpoiicTso (aBToTpanchopmarop); T - moHMwKaromHiz
cunoBoii Tpanchopmarop; To - 3tanoH; Tx - nosepsiemerit TB; JI1, JI2 - KOHTaKTHBIE 32)KUMBI TIEPBUYHOM
obmotku; M1, U2 - KoHTaKTHBIE 32)KUMbl BTOPHYHOI 0OMOTKH; Z - Harpy3Ka;
[1C - mpubop cpaBHEeHHUs
Pucynok 2 — CxeMa npoBepKH TOKOBBIX M YIJIOBBIX IIOTPEIIHOCTEH
8.4.2 TB u wucnosib3yemblif 3TajllOH BKJIKOYAIOT B COOTBETCTBMH C MapKHUPOBKOH KOHTAaKTHEIX
32KMMOB. 3aTeM IUIaBHO YBEIMYHBAIOT MEPBHYHBIA TOK M0 3HayeHMs, cocrapisiomero 35-10 % ot
HOMMHAJIBHOTO.
8.4.3 B cnyyae npaBWiIBHOM MapKUpOBKHM BBIBOJOB Ha IPUOOpPE CPABHEHMS TOKOB MOXKHO
OMpeie/ T COOTBETCTBYIOIHE 3HaYeH s MorpelnHocTe nosepsemoro TB.
[Ipu HenpaBuwibHOM 0003HAUYEHHMM KOHTAKTHBIX 3aXMMOB M BBIBOJOB MM HEHCIIPABHOCTH
nosepsemoro TB cpaGareiBaer 3ammra B npudope cpaBHeHHs TOKOB. B sToMm ciydae TB nanbheiimei
MIOBEPKE HE MOJIEKHT.

9 OINPEAEJEHHE METPOJIOTHYECKHX XAPAKTEPUCTHK CPEJICTBA
U3MEPEHUM W IOJATBEPXKJIEHHUE COOTBETCTBHsA CPEJACTBA HN3MEPEHHUH
METPOJIOT'HYECKHM TPEBOBAHMAM

9.1 Onpene/ieHne TOKOBBIX H YIVIOBBIX IO PELIHOCTEH

9.1.1 IlpoBepKy TOKOBBIX M yrioBeix norpemsocreii TB B nuamazone ot 1 % mo 120%
HOMHHaJIBHOTO ToKa mpoBoasT no 1n.9.5 TOCT 8.217-2003.

Tokogsle 1 yrnossie norpemHoctd TB onpenenstoT guddepeHInanbHEIM (HYIEBbIM) METOIOM B
COOTBETCTBMM CO CXEMOM, MPUBEJECHHOI Ha pHcyHKe 2. Bece nmoakmroyeHus Mo cxXeme OCYLIECTBIAIOT B
COOTBETCTBHMM C TpeOOBAHWAMH DPYKOBOJCTBA MO 3KCILUTYaTallMH NPHUMEHSEMOro Mnpubopa CpaBHEHHS
TokoB. HOMMHaIbHOE 3HaYeHHe HArpy3KH YCTaHaBJIMBAIOT 10 Havasa u3Mepenuil. MaMepenus BBIMOTHAIOT
B CJIE/IVIOMIEH TTOC/IeI0BAaTEIbHOCTH: OT MMHMMAa/IbHOIO 3HAYE€HHs TOKA C MOCJIEIYOIIHM €ro YBeTH4eHHEM
10 MAaKCHMaJbHOTO.

9.1.2 OnpezeneHne TOKOBBIX M YITIOBBIX morpemHocted TB ¢ pacmiMpeHHBIM JHanasoHOM
u3MepeHus nepeudHoro Toka (0,2 %; 150 %; 200 %).

Ananoruuno 1.9.1.1 npoussoaurcs uameperue B Toukax 0,2 %, 150 % u 200 % HOMHHANTBHOTO

TOKa.
Ta6auua 9.1 — [Npenessl JOMycKaeMbIX MOTPEITHOCTE 0OMOTOK IS M3MEpEHH U yuETa
[TepBuuHBIiA [Tpeaens! fomycKkaeMoi MOrpeliHOCTH Jlnana3oH BTOpUYHOH
Knacc TOK, %0 OT = - HarpyskH, % ot
TOYHOCTH | HOMHHANBHOTO |\ o of YIIoBOH HOMHHAIBHOTO
3Ha4YEHHUs ' cpan 3HAYEeHHUs
1 2 3 + 5 6
(). 2* +1,60 +60 +1,80
5 0,40 15 +0,45
0,1 20 £0,20 | +8 +0,24 25-100
100-120 +0,10 35 +0,15
150-200* +0,10 +5 +0,15




1 2 3 4 5 6
0,2* +3,00 +120 +3,60
5 +0,75 - £30 +0,90
0,2 20 +0,35 +15 +0,45
100-120 +0,20 +10 +0,30
150-200%* +0,20 +10 +0,30
0,2* +1,50 +60 +1,80
1 +0,75 +30 +0,90
0.2S 5 +0,35 +15 +0,45
a 20 +0,20 +10 +0,30
100-120 +0,20 +]10 +0,30
150-200* +0,20 +10 +0,30
0,2* +6,00 +360 +2,70
5 +1,50 +90 2.7
0.5 20 +0,75 +45 +].35 25-100
100-120 +0,50 +30 +0,9
150-200* +0,50 +30 +0,90
0.2* +3,00 +180 +5,40
1 +1,50 +90 +2,70
0.58 5 +0,75 +45 +1,35
’ 20 +0,50 +30 +0,90
100-200 +0,50 +30 +0,90
150-200* +0,50 +3() +0,90
- 0,2% +12,0 +720 +21,60
5 +3,0 +180 +5,40
1 20 +1.5 +90 +2,70
100-120 +1.,0 +60 +1,8
150-200* +1,0 +60 +1.80
3 +3,0 '
5 50-120 +5,0 He Hopmupyror 50-100
10 +10,0
[Ilpumeyanue
* 3HayeHus JUId paclIMPEHHBIX JIHAMa30HOB TOKOB.

Ta6nuua 9.2 — [Ipeaens 10MycKaeMbIX NOTPEIIHOCTEH BTOPHYHBIX OOMOTOK /LISt 3aLLMTHI

9.1.3 3aduKcHpOBaTh MO NPUGOPY CPaBHEHHs 3HAYCHHA OTHOCHTENILHON TOKOBOH MOrPEHOCTH
TB &, %, n abconoTHOI yrioBoii norpemwHocT! As, ' (cpan).

[Ipenensl fomycKaemMoi MorpeuHoCTH
Knacc npH HOMHHaJIbHOM [IepBH‘-lHOM TOKE
TOYHOCTH TokoBoi, % : Vrnosoii

cpan

5P +] +60 +1.8
10P +3 - -

5PR +] +60 +],8
10PR +3 : -

PX +0,25 - -
PXR +] - -
TPX +0,5 +30 +0,9
TPY +1 +60 +1,8
TPZ +1 180+ 18 53+0,6
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9.1.4 TlonyyeHHble 3Ha4YeHHS TOKOBBIX M YITIOBBIX norpetHocteil TB He 10KHBI MpeBbIlaTh
MpejiesioB JOMYCKaeMBIX MOTPeLIHOCTeH, YKasaHHbIX Tabnunax 9.1 u 9.2 coOOTBETCTBEHHO B 3aBUCHMOCTH
OT Kj1acca ToYHOCTH TB.

10 O®OPMJIEHHE PE3YJIbTATOB IIOBEPKH

10.1 ITo pesynbTaTam noBepkH 0GOPMISIOT MPOTOKOI MOBEPKH B MPOH3BOJILHOH (opme.

10.2 TMonoxuTenbHble pe3ynbTaThl MoBepkd TB odopMisioT B BHIE 3JEKTPOHHOM 3alMCH,
nepeaapaemoii B ®esepalibHblii HHGOpMALMOHHBIH (HOHA MO 0OECTIEUEHHIO €MHCTBA U3MEPEHHH H, MO
3asBIIEHHIO Blajelblia CPelCTBa M3MEPeHM WM 1ML, MPeICTaBMBLIEr0 €ro Ha MOBEPKY, BBIJAETCA
CBHM/IETE/IbCTBO O MOBEPKE.

10.3 OtpuuartensHsle pe3ynbTaThl noBepkd TB odopmisioT B BHIAE 3JIEKTPOHHOH 3allHCH,
nepenapaemoii B PesepanbHblii HHPOpPMaLMOHHEIH (HOHI MO 0OECTeYeHHIO eIMHCTBA H3MEPEHHH H, M0
3asBJCHMIO BIaJIe/blla CPEACTBA M3MEPEHMIl WM JMLA, NPEeJCTABHUBIIETO €ro Ha MOBEPKY, BblIAETCA
CBHMIETE/IBCTBO O MOBEPKE.



