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I'OCYJIAPCTBEHHAS CUCTEMA OBECITEYEHHA EJMHCTBA W3MEPEHUNA
TpaucdopMaTophbl TOKA ONOPHBIE
METOJIUKA ITOBEPKH
MIT 82-26-2023

1 O0uHe noJioKeHHus

1.1 Hacrosmas MeTOJHKa PacHpOCTPaHseTCs Ha TPaHC(OPMATOPHI TOKA OMOpHBbIE (nanee —
tpancdopmatopsi), usrorosrernbie OAO «C3TT» r. ExarepuHOypr, ¥ yCTaHABIMBacT METOIBI H
cpeacTBa NEpBHYHOM W mepHoamueckod mosepok. Ilopepka TpaHc(hOpMaTopoB  JIOJDKHA
NMPOM3BOIATECS B COOTBETCTBHH C TPEOOBAHMAMY HACTOAIIEH METOMUKH.

12 TIlpu mnpoBeleHMH TOBepPKH  JOJDKHA  ODecnmewyMBaThCA — MPOCICKHBACMOCTH
tpancdopmaropos  k I'DT 152-2023 «[ocyaapcTBeHHOMY TIEPBUYHOMY OJTalOHYy €/IAHAILL
k03¢ duiMeHToB NpeoOpa3oBaHHs CHJIBI JIEKTPHYECKOTrO TOKa» COrJIacHO rocyaapcTBEHHOH
MOBEpOYHON CXeMe JUls CPeICTB H3MepeHHH Kod(dHIHCHTOB npeobpa3oBaHHs  CHIIBI
3JIEKTPHYECKOTO TOKA, YTBEPXKICHHOH mpukazoM QelepalbHOro areHTCTBa MO TEXHHYECKOMY
perymupoBanuio H Merposioruu Ne 1491 ot 21 uton 2023 r.

1.3 B HacTosIIell METOIMKE MOBEPKH pea30BaHa NoBepka Mu(depeHIHaTbHBIM (HynEeBBIM)
METOJIOM.

1.4 B pesynbTare MOBEpPKH JOJUKHBI ObITh MOATBEPXKICHBI METPOJIOTHHUECKHE TpeGoBaHH4,
npuBeieHHbIE B Tabmue 1.

Ta6nauna 1 - Merponorudeckue XapakTepUCTHKH

3HaYeHHEe XapaKTePHCTHK JUI

HauMeHoBaHHE apaMeTpa MoauduKaHi
TOJIK TOJI TJIK
HomuHuansHoe HanpsukeHue, KB or6mo11 | or 10 mo 35 | ot 10 1o 35
HoMuHATBLHEIH [IEPBHYHBIHA TOK, A ot 5 mo 6000
HoMHHATbHBIH BTOPHYHBIH TOK, A | e
Knacc TOYHOCTH BTOPHYHBIX OOMOTOK  JUIA 0.2S: 0.2; 0,58; 0,5; 1 3; 5 10

namepenuii 1o TOCT 7746 -2015

Knacc TOYHOCTH BTOPHYHBIX OOMOTOK JUIS 3ALIUTHI

- o 'OCT 7746 - 2015 5P; 10P

-mo 'OCT P MOK 61869 —2 —2015 5PR; 10PR; PX; PXR
HoMuHaNBHAS BTOpHYHAs Harpyska, B-A or 1 no 100
HomuHanbHas npeJenbHas KpaTHOCThb

BTOPHYHOH OOMOTKH JUIS 3aIIHTHI ot 2 1o 50
HomuHanshbii  koddduupent  6€30MacHOCTH

npu6OpOB BTOPHIHOH OOMOTKH JUIA H3MEPEHHH ot 2 1o 30

Hmxuuii npeaen BTOpHYHOM Harpyskd, B-A,
mns  TpaHcopMaTopoB  KJIaccoB  TOYHOCTH
0,2S; 0,2; 0,58 1




2 HopmaTHBHBIE CCBIJIKH

2.1 B HacTosme# MeTOIHKE HCMOIb30BaHbl CCHUIKH HA CIIEAYIOLIHE JOKYMEHTEL:

IIpuka3 MuHHCTEpCTBa TpyJa M COUMAIbHON 3ammThl Poccmiickoit ®@enepanuu ot 15.12.2020
Ne 9031 «O6 yrBepxkaenuu [Ipasuin mo oxpane Tpyzaa IpH 3KCIUTyaTallHH 3JI€KTPOYCTaHOBOK»

I'OCT 12.2.007.0-75 CCBT. W3menus snekrporexHuueckue. OOmue TpeboBaHHA
Ge3onacHOCTH

'OCT 12.3.019-80 CCBT. Ucnboitanus M u3MepeHus snekTpudeckue. O6mue TpeOoBaHHA
Oe3onacHOCTH

[Ipukas @exepalbHOrO areHTCTBA 110 TEXHHYECKOMY pETYIHPOBAaHHIO H METPOJIOTHH OT
21 mona 2023 1. Ne 1491 «O6 yrBepkneHnH [ocynapcTBEHHOH MOBEPOYHOM CXEMBI s CPENCTB
u3MepeHni ko3ddurenToB Npeodpa3oBaHys CHIIBI NEKTPHYECKOTO TOKa»

3 Ilepeuennb onepanuii NOBepPKH
3.1 IIpn mpoBeIeHKH IOBEPKH BBIIOJHSIOT ONEPAIlHH, YKa3aHHbIE B Tabmuue 2.

Ta6nuna 2 — Onepanuu NOBEPKH

IIpoBeJieHHE ONEpAIMH IIPH Howmep paznena
HaumMeHoBaHHE onepauu TIEPBHYHOHN | MEPHOIHYECKOH (TyHKTa) METOIUKH
MIOBEpKe MOBEpKe IIOBEPKH, B

COOTBETCTBHH C
KOTOPBIM BBITIOIHAETCS
onepanus NOBEPKH

Baemnu#i ocMOTp cpencTsa Jla T g
HU3MEPEHHH
[MoaroroBka K MOBEPKE H

. Jla Jla 9

onpoGoBaH#ie Cpe/ICTBAa H3MEPEHHH
OnpepeneHHe METPOJIOIHIECKHX
XapaKTePUCTHK CPEJICTBA H3MEPEHUH
H IIOATBEPKICHHE COOTBETCTBHSA Jla Jla 10
CpezcTBa H3IMEPEHHH
METPOJIOTHYECKHM TPeOOBaHHIM

4 TpeboBaHHS K YCJOBHSIM NPOBEICHHS IOBEPKH
4.1 TIpu MpoBeICHHH IOBEPKH JIODKHBI OBITh cOOJIIOIEHBI CIIEAYIOIIHE YCIOBHA:

— TeMIepaTypa OKpyKaromero Bo3ayxa, °C ot 10 1o 35;
— OTHOCHTE/IbHAS BJIAXHOCTD BO3/TyXa, %o ot 30 no 80;
— 3JIEKTpONUTaHKe — ofHO(ha3Has CeTb, B ot 198 1o 242;

—yacTtoTa, ['Il ot 47,5 mo 52,5.
4.2 Cpencrsa MOBEpKH IOArOTaBIMBAIOT K paboTe COIJIACHO YKa3aHHsM, NPHBEJCHHBIM B
JKCIUTyaTAllHOHHBIX JIOKYMEHTaX.

5 Tpe6oBaHusl K CIENHAJNCTAM, OCYHIECTBJISIOMHM MOBEPKY

5.1 K npoBeieHHIO TIOBEPKH IOMYCKAIOT JIHIL, paboTaromuX B OpraHU3alHy, aKKpeAUTOBaHHOK
HA TPaBO IOBEPKW, H3YYMBIIHX HACTOAIIYIO METOJHKY, OSKCILTyaTalHOHHBIC JOKYMEHTBl Ha
TpaHC(hOpPMATOPbl, HMEIONMX CTaX PadoThl B KayeCTBE NoBepHTE/eH CPEICTB H3MEpeHHH
3JIEKTPHYECKUX BEJMYHH HE MEHEe OJIHOTO rojia M Ipymiy A0myCcKa 1o 3JIEKTPOOE30IacHOCTH He

mmxe 111,



6 MeTpoJsioruuecKkue H TeXHHYeCKHe TPeOOBaHUSA K CPeACTBAM MOBEPKH
6.1 TIpu mpoBeieHHH NOBEPKH IIPHMEHSIOT CPECTBA MOBEPKH COTMIacHO Tabmuue 3.
Tabiuna 3 — Metponornueckue TpeboBaHHS K CPE/ICTBAM MOBEPKH

Onepauun MeTtponorugeckne TpeboBaHHs K CPEACTBaM [lepedeHb peKOMEHIYEMBIX
TIOBEPKH, MOBEpPKH, HeOOXOAUMBIE VIS TPOBEACHHS CpPe[ICTB NOBEPKH
Tpedyrommue MOBEPKH
NPHMEHEHHS
CpelCTB
TIOBEPKH
CpezicTBa M3MEPEHHMH TeMIIEpaTypsl OKpyxkaromen | TepmorurpomMerp 3NI€KTPOHHBIN
cpens! B auanasone u3mepennii or mmoc 10 °C go | « CENTER» 313,
wmoc 35 °C, I’ =+ 0,7 °C per. Ne 22129-09
Cpenctsa H3MEpeHHH OTHOCHTENBHOH BIAXKHOCTH
Bosayxa B samamazoe or 30 % no 80 %,
[Mmr=+2,5%
CpencTBa H3MepEeHHI HANPSHKEHUs TATAMOIIEH H3meputenn nokasareseH
cetH B auana3sone ot 198 10 242 B, ¢ Ka4ecTBa 3/1IeKTPHYECKOH SHEPIHH
OTHOCHTE/IBHOM NOrpemHocThio He 6onee 1% Pecypc-UF2,
CpencTea H3MepeHHii YacToThl MuTaomed cetu B | per. Ne21621-03
muanasone ot 47,5 mo 52,5 T'm, ¢ abcomoTHOH
norpemHocThio He 6onee 0,1 'y
Juanason m3mepenuit or 200 kOm no 100 I'OM, | MeraommeTp 11C0202,
KJIacC TOYHOCTH 2,5 per. Ne38890-08
PaGoumit  oramoH 2  paspana  emuHHI | Tpancdopmarop TOKa
ko3 duuHenTa " yria MacmTaGHOTro | H3MEpHTENbHBIH  J1ab0opaTOpHBIH
npeoOpa3oBaHus CHHYCOMIAIBHOIO TOKA, NMpHKa3 TTU-5000.51 per. Ne 55278-13
desiepalbHOr0  areHTCTBA MO  TEXHHYECKOMY | HIIH /IBa TpaHchopMaTopa TOKa
Pasnen 9 perymmposanmio M merposornu Ne 1491 or 21 | STAlOHHBIX  IBYXCTYNCHHATBIX
TMoxroToska | AHOMA 2023 r. Homunamsasie 3nagenms | UTT —3000.5, per. Ne 19457-00
K TIOBEpKE H nepsuunoro Toxa (5; 10; 155 20; 25; 30; 40; 50;
onpoGoBaHHe 60; 75; 80; 100; 150; 200; 250; 300; 400; 500;

600; 750; 800; 1000; 1200; 1250, 1500; 2000;
2500: 3000: 4000; 5000) A, HOMHHAIbHBIH
BTOpHUHBL TOK 1 A, 5 A, KITacc TOYHOCTH 0,05

HoMuHaIbHBIE 3HadeHHs TokoB 1 A, 5 A,
npeziebl J0MyCKaeMOoi MOrperHoCTH H3MEPEHHHI

OTHOCHTEJIBHOH pa3HOCTH JNEHCTBYIOIHX
3HAUEHHH IBYX TOKOB
5=£(0,05°|Aofi+1,510°|As}+5°10%) %, mpeneisl
JIOIyCKaeMoH abcomoTHOM MOTrPEIIHOCTH

u3MepeHHil abCOMOTHOM pasHOCTH (a3 JBYX
tokoB A=+(0,05|As+1,5'|Aof [ +0,5)’

IpuGop cpasuenns KHT-05A,
per. Ne37854-08

BcnomorarensHOe obopynosanue, | Peryiupyembii HCTOYHHK TOKa
obecmeunsaromee 10 200 % HommHambHOro | PUT-5000

NepBHYHOTO TOKA [I0BEPSEMOTO TpaHc(opmaropa

BernomoratebHoe  obopylaoBaHue,  paGoumii | Harpysounoe YCTPOHCTBO
ManasoH Toka oT luow (1 - 200) %, Bemuumna | HTT 50.5-1

marpysku (1 - 100) B-A, K03 ULIHEHT
MomHocTH Harpy3ku cos ¢ = 0,8, cos 9 =1




[Ipononxkenne Tabaunsl 3

Onepauun Merponoruyeckue TpeGoBanus k cpeactBaM | [lepedeHs peKOMEHyEMBIX
TIOBEPKH, MOBEPKH, HEOOX0IUMBIE /IS IPOBEICHHS CPEICTB IIOBEPKH
Tpebyromue NOBEPKH

PUMEHEHHA

CPEICTB NNOBEPKH

Paznen 10
Onpenenenune
METPOJIOTHYECKHX
XapaKTEpPUCTHK
cpezcTBa
H3MEPEHUH H
NOJITBEPKIEHHE
COOTBETCTBHS
CpencTBa
H3MEPEHHH
METPOJIOTHYECKHM
TpeOOBaHUIM

PaGoumii otamon 2 paspaia  €IHHHIL
ko3pduumenTa H  yraa  MacmTabHOro
npeoOpa3oBaHUs CHHYCOHIAIBHOIO TOKa,
npuka3 @enepanbHOr0  areHTCTBA IO
TEXHHYECKOMY PEryIHpOBaHHIO "
metponorud Ne 1491 or 21 wmrona 2023 r.
HoMpHaTbHEIE 3HAYEHUS [EPBHYHOIO TOKA
(5; 10; 15; 20; 25; 30; 40; 50; 60; 75; 80;
100; 150; 200; 250; 300; 400; 500; 600; 750;
800; 1000; 1200; 1250; 1500; 2000; 2500;
3000: 4000; 5000) A, HOMHHAIbHBIA
BropuuHbI ToK 1 A, 5 A, Kjacc TOYHOCTH
0,05

Tpancdopmarop TOKa
H3MEPHTENBHBIH  TabopaTOpHBIA
TTH-5000.51 per. Ne 55278-13
WM [Ba TpaHcopmaropa TOKa
STANOHHBIX  JBYXCTYIEHYaTBIX
WTT —3000.5, per. Ne 19457-00

HomunanbHble 3HaueHus TOKOB 1 A, 5 A,
Tpeiesibl 0y CKaeMOM IOTPeITHOCTH
H3MEPEHHH OTHOCHTEIBHOM Pa3HOCTH
JeHCTBYIOIINX 3Ha4YCHHH IBYX TOKOB
§=2(0,05°Aofi+1,5-107|As+5-10%) %,
TpejieNibl IomycKaeMoit abCOoMOTHOH
IIOTPEITHOCTH H3MEPEHHH a0COOTHOH
pasHOCTH (a3 ABYX TOKOB
A=+(0,05"|As]+1,5|Aof [+0,5)'

I[Tpubop cpaBrenus KHT-05A,
per. Ne 37854-08

Jlnana3oH BOCIIPOU3BEAECHHH CUJIbI
nepeMeHHoro Toka ot 0 10 5 A, mpenesl
JIOMyCKaeMOo# OTHOCHTE/ILHOM MOTPeIIHOCTH
BOCIPOM3BEICHUH CHIIBI IEPEMEHHOT0 TOKa
+0,1 %, npeaensl H3MEPEHHH HANPKCHHSA
nepemensoro Toka 0,3 B, 3 B, 30 B, 300 B,
TIpe/ieNIBl I0IYCKaeMOi OTHOCHTEEHOH
[OTPELIHOCTH H3MEPEHHHA HANPSKEHHS
nepemenHoro Toka 0,1 %

Ananu3aTop TpanchopMaTopoB
toka CT Analyzer,
per. Ne 40316-08

JlMamasoH HMMITYTCHOTO  MEKTPHYECKOrO
nanpskesus ot 1-10° g0 400 B ¢
JuIHTenbHOCTBI0 MMmymbea or 2-1070 ;o

2,5-10%¢, npeesbl JIOTTyCKAeMO#
abCOMIOTHOM  MOTPemHOCTH  H3MEPECHHA
HaNPSKEHUS TIOCTOSIHHOTO TOKa
Au=+(0,5-102-8-Ks+1) ~ MB,  mpezessI

JoycKaeMoli  abCONMOTHOH — IOTPEITHOCTH

U poBOH
HDO4054,

Ocuunorpad
3aMOMHHAOIIHA
per. Ne 53644-13

H3MEpEHHs BPEMEHHBIX HHTEPBAJIIOB

ATn=%(0,06/F mucxp + 1:10% Tuw) ©

BcnomorarensHoe obopynosatue, | PerynupyeMsii HCTOYHMK TOKa
obecnieunpatomee 10 200 % mommuansHOro | PUT-5000

NEePBHYHOIO TOKa MOBEPSAEMOTO

tpaHcdopmaropa

BernoMmorarensHoe 00opynoBaHHe, pabounit
MAana3oH Toka oT Iyow (1 - 200) %, BenvIHHA
marpy3kn (1 — 100) B-A, xoapuument
MOIIHOCTH Harpy3ku cos ¢ = 0,8, cos ¢ =1

Harpy3sounoe YCTPOHCTBO

HTT 50.5-1

IlpuMeyaHHe: IPH YBEJIHYCHHH BEIHYHHBI HArPY3KH JOMYCKaCTCA MCIIOJIB30BaTh aHAJIOTHYHOC

HArpy304HOE YCTPOHCTBO (CXeMa MOJKIIOUCHH - MOCJIeI0BaTebHAs).
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6.2 JlomyckaeTcss HCHONB30BaTh IPH TIOBEPKE JIPyrHE YTBEPKACHHBIE M aTTECTOBAHHBIC
JTAJIOHbl €JWHHAI BEJIMYHH, CpEJACTBA H3MEPEHHH YTBEPXKIEHHOTO THIA H TIOBEPCHHBIE,
YIOBJIETBOPSIOIIHE METPOTIOTHYECKHM TPeGOBaHHSM, YKa3aHHBIM B Tabuue 3.

6.3 DTanoHBI NOKHEI OBITH IOBEPEHBI (ATTECTOBAHEI), CPE/ICTBA H3MEPEHHH TIOBEPEHBI.

7 TpeGosauus (ycioBus) no obecnedeHHI0 0e30MacHOCTH NpPOBeleHHS
NMOBepPKH

7.1 Tlpu noeepke TpanchOpMATOpoB COOMIONAIOT TpeOOBaHHs 3/EKTPOOE30MACHOCTH IO
I'OCT 12.3.019-80, T'OCT 12.2.007.0-75 u pykoBoacTBytorcs IIpaBuiamMu mo oxpaHe Tpyaa IpH
SKCIUTyaTalliM  3JEKTPOYCTAHOBOK, YyTBepJIeHHbIMH [IpukasoM MunHcTepcTBa Tpyda WM
couranbHo# 3amuThl PO ot 15.12.2020 urons 2013 r. Ne 903m.

72 Takke [OWKHBI OBITh obOecreyeHsl TpeOoBaHMA O€30MAaCHOCTH, YKa3aHHBIE B
3KCIUTyaTalMOHHBIX JIOKYMEHTaxX Ha CPe/ICTBa MOBEPKH.

8 BHemHHii 0CMOTP CpeacTBa H3MEPEHHH

8.1 [pu BHEIHeM 0CMOTpE HEOOXOAMMO YCTAHOBHTB:

- COOTBETCTBHME BHEIIHEro BHJa TpaHchopmaTopa CBEICHHSAM, NMPHBEACHHBIM B ONHCAHHH
THIIA;

- COCTOSHHE TIOBEPXHOCTH HApYKHBIX H30/IALHOHHBIX 4acTei;

- COCTOSIHHE 3alIMTHBIX MOKPHITHH HAPYKHBIX YaCTEH;

- COCTOSIHHE TUTOIIA/I0K 10J1 3a3eMJISOIIHE 3aKHMBI, €CJTH TAKOBBIE HMEIOTCS,
- IPaBUIIGHOCTD 3aMIOJTHEHHS TabIMYeK TEXHHYECKHX JAHHBIX]

- MapKHPOBKa BBIBOJIOB;

- COOTBETCTBHE KOHTAKTHBIX BHIBO/IOB;

- KOMILIEKTHOCTb.

9 IoaroToBKA K MOBepKe H onpoGoBaHHe CPelCTBa H3MepeHHH

9.1 KoHTpoJIb yC/IOBHI IPOBE/ICHAS MOBEPKH

9.1.1 TTpoBecTH KOHTPOJb YCIIOBHI MPOBEIEHMS MOBEPKH C MOMOLIBIO TEPMOTHIPOMETPa H
M3MepHTeNs TOKa3aTeleil KayecTBa JJEKTPHYCCKOH OJHEPIHH, YKa3aHHBIX B tabmune 3 B
COOTBETCTBHH ITyHKTOM 4.1.

9.2 TpoBepKa 31eKTPHIECKOro COMPOTHBIIEHHS H30JIAIIHH

9.2.1 U3MepeHHe COTMPOTHBIEHHS BTOPHYHBIX OOMOTOK TpancdopMaTopa OTHOCHTEIBHO
«3eMJIH» pou3Bo Mt MeraommetpoM Ha 1000 B.

9.2.2 Pe3y/bTaThl NPOBEPKH CYMTAIOTCS TOJNOKHTEIBHBIMH, €CIM CONPOTHBJICHUE H3OJIALHH
JUIS TIEPBHYHOH OOMOTKH TpaHC(OpMAaTOpOB HE MEHEES 1000 MOM, JUIt BTOPHYHBIX OOMOTOK HE
menee 20 MOM wm 50 MOM B COOTBETCTBHH C PYKOBOZACTBOM IIO SKCIUTyaTallWH Ha JaHHYIO
MOIHGHKAIHIO.

9.3 PazmarununBaHne

9.3.]1 PasMarHHYMBaHHE IIPOBOJIAT HA IEPEMEHHOM TOKE YaCTOTOH 50 I'n. Tpancdopmaropsl €
HOMHHAIBHOM yacToTol Beime 50 ['1 gomyckaeTcs pasMarHM4uBaTh IpH HOMHHAJIbHOH 9acToTe.

TpancdopmaTopbl TOKa pa3MarHAYHBAIOT OJHUM H3 TPEX YKa3aHHbIX HHXKe CIIoco00B:

1) Cxema pa3MarHMuMBaHus INPUBEICHA HA PHCYHKE 1. Bropuunyto 0OMOTKY 3aMBIKAlOT Ha
PE3UCTOP MOINHOCTBIO HE MEHEE 250 Bt u comporuBieHHeM R, OM, pacCUHMTHIBaCMbIM (c
oTKJIoHeHHeM B npezenax +10 %) mo popmyie

R = 250/1%, (1
rae luowv—  HOMHHAIBHEIH BTOPHYHBIH TOK OBEPSAEMOrO TpancopmaTopa ToKa, A.
Uepe3s nepBHYHYIO OOMOTKY IPOIYCKAIOT HOMHHATBHBIH TOK, 3aTEM IUIaBHO (B TEYCHHE OJTHOH
JUIH JIByX MHHYT) YMEHBIIAIOT €0 10 3HAYCHUs, HE MPEBBIIAIOIIETO 2 % OT HOMHHAJILHOTO.
2) Uepes nepBHUHYIO OOMOTKY TpancdopmaTopa TOKa IpH Pa30MKHYTOH BTOPHYHOH OOMOTKE
MPOMYCKAIOT TOK, paBHb 10 % OT HOMHHAIBHOTO 3HAYCHHA MEpPBHYHOTO TOKA, 3aTeM ILIaBHO

{



CHMYKAIOT €ro JI0 3Ha4eHus, He npesbimatomntero 0,2 % oT HOMHHAIBHOTO.

3) Yepes BTopuuHyI0 06MOTKY TpaHcdopMaTopa TOKa IIPH Pa3OMKHYTOH NEepBHYHOH 0OMOTKe
NPOMYCKAKT TOK, paBHbIH 10 % OT HOMHHAJIBHOrO 3HAYCHHs BTOPHYHOIO TOKA, 3aTE€M IJIaBHO
CHHIKAIOT €ro JI0 3Ha4eHHs, He npesbimaromero 0,2 % oT HOMHHATIBHOTO.

Te  Tn

Tx
@%J % "®

%j_ Ts
rne G - cets (reHeparop);

Tp — peryampyemMoe ycTpoiicTBO (aBTOTpanchopmaTop);
Tn — NOHMKAONIHMH CHIOBOI TpaHcdopmaTop;

Tx - noBepseMslii TpaHcHOpPMATOP;

Ts - BcomorarenbHbIH TpaHcGOpPMATOP TOKA;

A - ammepMmeTp;

V - BOIbTMETD;

R —pe3sucrop.

Pucysok 1 — ITpuMep cxeMbl pasMarHHYHBAaHUS TPaHC(HOpPMATOpa TOKA

9.4 TlpoBepka NPaBHJIBHOCTH 0603HAYeHHs KOHTAKTHBIX 3aKHMOB H BBIBOJIOB

9.4.1 CxeMa TpOBEpKM NpHBEJEHAa HAa PHCYHKE 2 MJIH PHCYHKE 3. Ilosepsemsit (Tx)
tpancopMmaTop H 31anoH (7o) BKIOYAIOT B COOTBETCTBHH C MapKHPOBKOH KOHTAKTHBIX 32)KHMOB.
3aTeM IUTABHO YBEIMYHBAIOT NEPBHYHBIA TOK 0 3HAYEHHS, COCTABIAIOMIEro (5 + 10) % ot
HOMMHAIBHOrO. B cilydae mpaBH/IbHON MapKHPOBKH BBIBOJIOB Ha NPHOOPE CPaBHEHHSA (TIC) moxHO
OTpENIEHTL COOTBETCTBYIOIIHE 3HAYEHHMs MOrPELIHOCTEH MOBEPSEMOro tpancopmaropa. Ilpu
HENpaBHJIbHOM 0003HAYECHHH KOHTAKTHEIX 32KHMOB H BBIBOJIOB HIIH HEHCTIPABHOCTH TIOBEPAEMOTO
tpancopmaropa cpabarbiBaeT 3allMTa B npubope CpaBHEHHs TOKOB, B OJTOM Clydae
TpancdopMaTop AaTbHEHIIEH MOBEPKe HE MOUICHKHUT.

10 Onpeaesienne MeTPOJOrHYECKHX XaPAKTEPHCTHK CPeACTBA H3MepeHHH H
MOATBEpP/KICHHE COOTBETCTBHS CPEICTBA H3MEPeHHH METPOJOrHYecKHM

TpeboOBaHHAM

10.1 OnpeneneHne NOrpeNIHOCTEH

10.1.1 CobpaTth cXeMy, NpeACTABICHHYIO Ha PHCYHKE 2 HJIH PHCYHKE 3, MOAKIIOYHB BBHIBOJIBI
BTOPHYHOIH OOMOTKH 3TalOHHOrO 7, (IOTOIHHTENBHOrO STATOHHOIO Ts) u nosepsemoro Tx
TpaHchOpMaTopoB K oHoMMEeHHBIM BbiBoZaM [IC. YcTaHOBHTb Ha HArpy30THOM ycTpoiicTBe Z
TpeGyeMoe 3HaueHHE HArpy3KH ¢ HHAYKTHBHO-aKTHBHBIM K03(bHIHEHTOM MOIHOCTH cos ¢ = 0.8
HJIM aKTHBHBIM K09DMHIMEHTOM MOIIHOCTH oS ¢ = 1.

10.1.2 PerymupyiommM yCTpoHCTBOM 7, IUIaBHO YCTAHOBHTH 3HAUCHHC TOK4, paBHOE
MHHMMAJTEHOMY, € TIOCTIEAYIOIIHM €T0 YBEIHYECHHEM 110 MaKCHMAJIbHOTO. 3HaueHHs TOKa ClIEJyeT
YCTAHAB/IMBATh B COOTBETCTBHH C NPHJIONKEHHEM A, JUls NPOBEPKH B PACUIMPEHHOM JMana3oHe
nepBHyHOro Toka 10 200 % cieayer yCTaHOBHTD 3HA4CHHA, PABHBIC 150 % u 200 % HOMHHAIBHOTO
3Havenus. [IpH mojade Toka Ha OOMOTKH TpaHcdopmaTopa TOKa T, TIC Gyzer MHAMIMPOBATH
3HaueHWs MOTPEUIHOCTEH. PeryImpylomuM yCTPOHCTBOM IUIABHO CHH3HTR TOK /0 HYJIEBOTO
3HAYCHHS.

10.1.3 Tloeroputs onepamus mo 10.1.1 — 10.1.2, moouepeaHo mnoixmoHas k [1C BBIBOIBI
OCTANBHBIX BTOPHYHBIX OOMOTOK IIOBEpseMoro TpaHcpopmaropa ToKa T.. TlorpemHocTH
TpanchopMaToOpoB JIONYCKAETCs ONpPEReiiTh C NepBHYHOM OOMOTKOH, KOTOPYKO CO310T
MpONMyCKAaHHEM BHTKOB TNPOBOJA 4Hepe3 LEHTPambHOE OTBEPCTHE, MpH BceX 3HAYCHHAX
HOMHHAJIBHBIX AMIIEPBHTKOB. UHC/IO BHTKOB TaKOH NEPBHYHOH 0OMOTKH ONpEJeNsAioT U3 YCIOBHA
paBEHCTBA €€ AMIIEPBHTKOB HOMHHA/IBHOMY 3HAYCHHIO NIEPBUIHOIO TOKA.

Q



Te Tn

{

rne G — ceTb (reHeparop);
Tp — peryIupylomee yCTpoHCTBO (aBTOoTpanchopmMaTop);
Tn — IOHHIKAIONIMIA CHIIOBOH TpaHcopMaTop;
f — pabounii 3TaNOH;
T: — moBepsieMblit TpanchopMaTop;
[IC - npubop CpaBHEHHS;
Z, — Harpyska,

J11, JI; — KOHTAaKTHbIE 3aKHMBbI IEPBHYHOMH 0OMOTKH;
U, Y2 — KOHTAKTHbIE 32XKHMbl BTOPHIHOH 0OMOTKH.

Pucynok 2 — Cxema H3MepeHHH MOrperHoCTH TpaHc}OpMaTOpOB TOKA B PACITHPEHHOM

JuanasoHe nepBHdHOro Toka 1 - 200 % HOMHHAILHOIO 3HAYCHHAS, € IpUMEHEHHEM B Ka4ecTBE ITAIOHA
TTH-5000.51
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Te Tn

rne G — ceTh (reHeparop);
Tp — peryJMpyoliee yCTpoiicTBO (aBToTpaHchopMaTop);
Ty — MOHHIKAIOIIMI CHIIOBOH TpaHCcHOpMaTOp;
To — pabouwii 3TaJIOH;
T, — JIOTIOJIHUTE/BHBIA pabo9Hil 3TAJIOH;
T — ToBepsAeMBIi TpaHc(hopMaTop;
[IC - npubop cpaBHEHHS;
7z — Harpyska,

JI1, ]I, — KOHTAKTHEIE 3@KHMbI IEPBHYHOH OOMOTKH;
U1, U — KOHTAKTHBIE 30KHMBI BTOPHYHOH 0OMOTKH.

Pucynok 3 — CxeMa H3MEPEHHH MOTPEIIHOCTH TpaHchOpPMaTOPOB TOKA B PACIIHPEHHOM
JManasoHe mepsruHOro Toka 150 - 200 % HOMHHATBHOTO 3HAUCHHS, C PUMEHCHHEM B Ka4yecTBe
syranona UTT-3000.5 u gomomauTensHoro stanona UTT-3000.5

10.1.4 IlorpemHOCTs  MOBEPAEMBIX TpaHcOpMaToOpoB  JODKHA  COOTBETCTBOBATH
HOPMHPOBaHHBIM 3HAYEHHSM, [IPHBEICHHBIM B NPHIIOKCHAH A.

[IpuMeyaHue: i TpaHC(HOPMATOPOB TOKA C yactotoit 60 'l MOrpemHOCTH ONpPeACIAoT
Ha gactote 50 ['m.
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10.2 Omnpenenenue ko3hduuuenTa ocTaTOYHOH HAMArHHYCHHOCTH

10.2.1 Onpenenenre kosdduuueHta ocraTouHoi HamarmHueHHocTH Kr, %, mpoBoautcs y
TpaHC(OPMATOPOB TOKA C KJIACCaMH TOYHOCTH JUIS 3AIHTHI ¢ 0coObIMH TpebGoBanusiMu (Tabimua 1)
C HCIOIB30BaHHEM aHanu3aTopa TpancdopmaropoB Toka CTAnalyzer mo cxeme, npeicTaBIeHHOH

Ha PHCYHKeE 4.
Tx

m m
—C O
% 3¢
L n At w
| ? ? |
| CT Analyzer
| P O\ output
| :lSec

:'Prim
rne TIx — 1oBepseMBli TpaHchopMaTop;

JI1, ], — KOHTAaKTHBIE 3aXKHMbI IEPBHYHOH OOMOTKH;
Wi, U2 — KOHTaKTHBIE 32KHMBI BTOPHYHOH OOMOTKH.

Prcynok 4 — Cxema NO/IK/IIOYEHHS aHATA3aTOpa TPaHC(HOPMATOPOB TOKA CTAnalyzer x
noBepseMoOMy TpaHchopMaTopy

10.2.2 INeTsro rucTepe3nca TakKe MOXKHO MOCMOTPETh M H3MEPUTE K03 QHIMEHT OCTATOIHOH
namaramuesHoctd K, %, Ha JNEKTPOHHO-Ty4eBOM MM  UH(ppOBOM ocipyutorpade ¢
HCIIO/IB30BAHHEM JOMOJHHTEIBHON cXeMbl (JOPMHPOBAHHS CHIHAIOB JUIA OTKJIOHSIOMHX ILIACTHH
110 cXeMe, TOKA3aHHOM Ha PHCYHKE 5.

nepd T

R1

rie G — ceTb (reneparop);
R1,R2 - u3MepHTENbHBIH PE3HCTOP;
C1 — KOHJIEHCATOoP;
TT — ToBepseMBIit TpaHC(hopMaTOp TOKA;

Pucynok 5 — Cxema onpee/ecHus K03 dHIIMEHTa OCTATOYHOH HAMarHHYECHHOCTH
METOJI0M OCLHIIOrpadHpOBaHUsA

VameputensHbiii pesuctop Rl noAGHpaeTCs ¢ COMPOTHBIICHHEM, JICKAIMM B NPE/C/Iax 0T 0,1
10 1 Om, 9T06BI MHHMMH3HPOBATh €r0 BIMAHHE HA H3MEPCHHUE [HCTEPE3UCHOM MeT/IH (PHCYHOK 6).
JIns yMeHbIIEHHS TIOrPEUIHOCTH CONPOTHBICHHE R2 nomxkso 6brth BeicokuM (R2 = 100 kOM), 1
MpeBBIIATh Ha HECKOJIBKO MOPAIKOB PEAKTHBHOE conportusnenue konnencaropa Cl (C1 =1 Mx®).
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Pucynok 6 — BapuanTsl 0ToOpakeHHs NETIH rHCTEpe3nca

10.2.3 KoaddpummeHT ocTatouHOi HaMaraudeHHOCTH Ky, %, onpenensercs no dbopmyne

7]
K, = —

100, (2)
sat
rae ¥,— ocTaToYHOE MOTOKOCLEILUIEHHE,
¥, 4¢— MOTOKOCIIETJICHHE HACBIICHHA.

Pe3ybTaThl CYMTAIOT MONOKMTENBHBIMH, €CJIH MOTY4CHHBIC TIpH  TIOBEPKE 3HAYEHHUS
Koo(HIHMEeHTa O0CTAaTOYHOH HAMAarHWYCHHOCTH K: cOOTBETCTBYeT TpeOOBaHHSM, yKa3aHHBIM B
tabnune A.2, NpHIOKeHHs A.

10.3 OnpezieneHue MOCTOSHHON BpeMeHH Ts

OnpesieieHHe MOCTOSHHOH BPEMEHH BTOPHYHOIO KOHTYpa Ts mo/mkHO OBITH NPOBEJCHO B
TpancdopMaTopax TOKa KJIaccoB TOYHOCTH PR, PX u PXR, nony4eHHbIe 3HAYCHHs HE JO/DKHBI
OTJIMYATHCS OT YKa3aHHBIX B Tabmuue A.2, MPUJIOKEHHS A 6onee yem Ha =30 %.

OnpeneieEHe MOCTOSHHOH BPEMEHH Ts npoBOAMTCA C MCIOJIB30BAHHEM aHATH3ATOPA
tpancopmaropoB Toka CTAnalyzer B COOTBETCTBHH C PYKOBOJACTBOM MO OKCIUTyaTallu¥ Ha
JaHHBIH TpUOOP U PHCYHKOM 4.
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11 Odopmiienne pe3yabTaTOB NOBEPKH

11.1 Pe3ynsTarhl N0OBEpKH TpaHC(GOPMATOPOB 3aHOCAT B IpoTOKoN noBepkH ([Ipunoxenue b).

11.2 Tlpu TONOKHTENBHBIX PE3YIbTaTaX IOBEPKHM TPaHCHOpPMATOp NPH3HAIOT MPHTOMHBIM K
NPEUMEHEHHIO. 3HAK MOBEPKH HAaHOCHTCS Ha TPaHC(HOPMATOP H B [IACHOPT.

11.3 TIpu OoTpHIATENbHBIX pe3yIbTaTaX MOBEPKH TPaHC(HOPMATOp MPH3HAIOT HENPHIOAHBIM K
[IPUMEHECHHIO.

11.4 Ha OCHOBAaHHH IHCHMEHHOIO 3asBIICHHs BJaJie/blla CPEICTBA H3MEPEHHH WIH JIMIA,
TpEICTABMBIIET0 CPEICTBO M3MEPEHHH Ha MOBEPKY, NPH MOJOKHTEIBHBIX pE3y/bTaraX MOBEPKH
0OpMIISETCS CBHIETENBCTBO O MOBEPKE, IPH OTPHLATENBHBIX — H3BEIIECHHE O HENPHUTOXHOCTH.

11.5 CBefienus 0 pe3y/IbTaTax MoBepky nepeaaroT B desepanbHblit HHOOPMAUHOHHEIA POHT 1O
obecredeHHIO eJHHCTBA H3MEPEHHUH B COOTBETCTBHHU C YCTAHOBJICHHBIM MOPSIKOM.

3aB. otaenom 26 YHUUM - dpunuana 5\
OI'VIT «BHUUM um.J1.U.Menneneesa» __g;k)z A.A. AxmeeB

Ben. unxenep YHUUM - dunnana
OI'YI1 « BHUUM um.J[.U.Menneneesar AM. llabypos
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IIpunoxenne A

(obs3aTensHOE)
Tabmuna A.1 —IIpenensl H0oMyCKaeMBIX MOTPeITHOCTEH BTOPHYHBIX OOMOTOK JUIs H3MEPEHHM
yuéta
[penens! fomycTHMBIX norpemHocTel | Jluanazon
Krace [TepBuuHBI TOK B % YrnoBoii BTOPHYHOH
TOYHOCTH OT HOMHHATIBHOTO | 14 oBoit, % HarpyKi, “
3HAUEHHS MHH cpan HOMHMHAJIBHOTO
3HAYEHHS
1 +0,75 = 30 + 0,90
5 +0,35 £ 15 = 0,45
0,2S 20 +0,20 + 10 + 0,30
100 + 120 +0,20 + 10 + 0,30
150 + 200 +0,20 = 10 + 0,30
5 +0,75 3 30 = 0,90
0.2 20 +0,35 £ 15 + 0,45
d 100 + 120 +0,20 + 10 + 0,30
150 + 200 0,20 = 10 + 0,30
1 +1,50 + 90 kLD
5 +0,75 + 45 % 135
0.5S 20 0,50 130 [ 200 | OBl
100 + 120 +0,50 = 30 = 0,90
150 + 200 +0,50 + 30 + 0,90
S +1,50 + 90 % 2,74
0.5 20 +0,75 + 45 + 1.35
: 100 < 120 +0,50 + 30 + 0,90
150 + 200 +0,50 = 30 + 0,90
5 £+ 3,0 +180 + 5,40
20 + 1,5 + 90 + 2,70
10 100 + 120 + 1,0 = 60 + 1,80
150 + 200 + 1,0 = 60 + 1,80
3 = 3,0
5 50+120 + 5,0 He nHopmupyercs ot 50 no 100
10 +10,0

Ta6muua A.2 — [Ipeiersl 10myCKaeMbIX MOTPEIIHOCTEH BTOPAIHBIX 00MOTOK U711 3QLIIHTEI

Tpeensl AOMyCKaeMOH MOTrPEITHOCTH Koappuuuent
Knacc HoMuHAIEHOM NEPBHYHOM TOKE MIOJIHO#M NIPH TOKE OCTaTOYHOH
TOYHOCTH ToxoBoH, VYrnosoi HOM. TIpeJeNbHON | HAMarHM4E€HHOCTH,
% MHH cpan KPaTHOCTH, €, %o Kr, %
Sr +1 +60 +1,8 5 He HopmupyeTCs
10P +3 He HopmupyeTCcs 10 He nopmupyeTtcs
SPR +1 +60 | 1,8 5 <10
10PR %3 He HopMupyeTCs 10 <10
PX +0,25 He nopmupyeTcs He nopmupyercs | He HOpMHpYyETCS
PXR +1 He HopMHpYeETCS He mopmupyercs <10
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IIpuiaoxenne b
(pekoMeHIyeMoe)

®opma NPOTOKO./1A MOBEPKH
TpauchpopmMaTopoB TOKA ONMOPHBIX

IMPOTOKOJI IOBEPKH
Tpaucdopmarop ToKa , KJ1acc TOYHOCTH

3aBoackoi Ne

['ox BEITYCKA

HomuHaIBHBIH TepBHYHbIH TOK

HoMuHAJIBHBIH BTOPHYHBIH TOK

HoMuHanbHAs 4acToTa (AHana3oH)

Hpe,unpmme—naromnmenb

[IpunHannexur

HanMeHOBaH#e OpraHH3alliH, IPeJICTaBUBIIEH TpaHCHOPMATOp Ha MOBEPKY

Cpenctsa IOBEPKH:
VcnoBus poBe/IeHHs MOBEPKH

B.1 Pe3ynbTaTr BHEIIHETO OCMOTpa

COOTBETCTBYET, HE COOTBETCTBYET
B.2 Pe3ynbTar NOBEPKH COMPOTHBIICHHS H30/IALHH

COOTBETCTBYET, HE COOTBETCTBYET
B.3 Pasmaray4uBaHHE

B.4 Pe3ysbTar IpOBEPKH NPABUIBHOCTH MAPKHPOBKH BRIBOZOB
COOTBETCTBYET, HE COOTBETCTBYET

B.5 Pe3ynbTaThl OMpeCICHHSA NIOrPEIIHOCTEH

Tab6muna A.1 — Pe3ynsTarhl OnpeieCHHA NOrpeLIHOCTEH

[TorpeuHocTb
5 Harpysxa 3HaueHHE TOBEPAEMOTO
HOMHHaJ'l}:HI:IPl MIOBEPAEMOTO HepBHUHOTO TOKa, % TpaHcdopmaropa
PSRRI TOk, TpaHC@oPMaTOPa OT HOMHHAJIBHOTO
A Toka, B _’i\ 3HAYEHHS Sf, % As,'
IIPH COSQP =___

B.6 Pe3ynbTaThl onpeie/ienus koapduuneHTa ocTaTouHO# HamarHudeHHOCTH K
B.7 Pe3ynbTaThl ONpEAC/ICHA [I0CTOSHHON BpeMeHH Ts

3aKIIOYeHHE 110 pe3yIbTaraM NoBEPKH

TIPHTro/IcH / HENPHTO/ICH

[ToBepKy MPOBOJXII

MOJMNHCH WHHIHATEL, paMuIHs

JlaTa npoBe/ICHHS NOBEPKH

Opranu3auus, TPOBOHBIIAs MTOBEPKY
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