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FOCYJJAPCTBEHHASI CACTEMA OBECITEYEHUS EJJTMHCTBA U3MEPEHUI
TpancdopmaTopbl TOKa NPOXOJHBIE
METOJIUKA ITOBEPKH
MIT 81-26-2023

1 O0mue moJIoKeHHS

1.1 HacTosmas METOIMKa paclpocTpaHseTcs Ha TpaHchOpMaTopsl TOKa IPOXOAHEIE (Hajee —
tpancdopmaropsr), usrotonenHble OAO «C3TT» r. ExarepunOypr, U ycTaHaBIHBACT METOIBI H
CpeicTBa TEPBHYHOM H MepHOaWdecKod moBepok. [loBepka TpaHC(OpMAaropoB —[JIODKHA
IIPOM3BO/IUTECS B COOTBETCTBHE ¢ TpeOOBaHHUAMH HACTOAMIEH METOIUKH.

1.2 Ilpu mpoBeneHWH  TIOBEpKH  JO/DKHA  O0ECMEYMBATBCS — MPOCIIEKHBAEMOCTB
tpanchopmaropoB k [OT 152-2023 «['ocynapcTBeHHOMY MNEPBHYHOMY JTallOHY €IMHHMI
K03 HIMEHTOB NpPeoOpa3oBaHMs CHIBI JMEKTPHYECKOrO TOKa» COTJACHO TOCYIApCTBEHHOH
NOBEPOYHOH cXeMe JUIi CPeACTB H3MepeHHH Ko3(Q(HUHEHTOB npeoOpasOBaHHS  CHIIBI
3JIEKTPMYECKOTO TOKA, YTBEPIKACHHOH INpHKa3oM (DenepanbHOro areHTCTBA IO TEXHHYECKOMY
peryiupoBanuio u Merposorud Ne 1491 ot 21 mrons 2023 r.

1.3 B HacTosiell METOMHMKE TIOBEPKH pealu30BaHa mosepka aud)pepeHnHanbHbM (HyIEBEIM)
METOZIOM.

1.4 B pesynbTaTe MOBEpKH JIOJDKHBI OBITH NMOATBEPHICHEl METPOJTOrMYECKHe TpeOGOBaHH,
nprBe/IeHHbIE B Tabmue 1.

Tabmuna 1 - MeTpoorHyecKue XapakTepUCTHKH

P 3HaueHHE XapaKTEPUCTHK I MOAHGHKALMH
TJI TIIOJI TII TIUIK
HomunanbHOe Hanpsbkenue, KB 10wm1l | 10mm11 | 7 ;2 fo 10 i 11
HomuHanbHbIH NepBHYHEIH TOK, A ot 5 no 4000
HoMuHanbHBIH BTOPHYHBIH TOK, A 1:2:5
Knacc TOYHOCTH BTOPHYHBIX OOMOTOK oA A
nna usmepennit mo FOCT 7746 -2015 0.28;0,2; 0,58; 0,5; 15 3; 5; 10
Knacc TOYHOCTH BTOPHYHBIX OOMOTOK
JUIsl 3aLHTHI
-no 'OCT 7746 - 2015 5P; 10P
-mo 'OCT P M3K 61869 —2 — 2015 5PR; 10PR; PX; PXR
HoMunanbHas BTOpHYHas  Harpyska,
B-A, BTOpH4HBEIX 0OMOTOK or 1 mo 100
HomuHaneHas TpeJenbHas KpaTHOCTh
BTOPHYHOH OOMOTKH JUIS 3aIHThI ot 2 no 50
HomuHameHBIA K03 unHeHT
6e30macHOCTH  NMpHOOPOB  BTOPHYHOM
0OMOTKH JUTsl H3MEPEHHI ot 2 1o 30
Huxuuii mpenen BTOPHYHOH Harpyskw,
B'A, mus TpaHcOpMaTOpPOB KIIACcCOB |
| TounoctH 0,28; 0,2 0,58 1




2 HopmaTHBHbIE CCHLIIKH

2.1 B HacTodIIEH METOAMKE HCIIOIB30BAHEI CCHUIKH Ha CIEIYIOIHE JOKYMEHTHI:

IIpuka3 MuHHCTEpCTBa TpyJAa M colManbHON 3ammTsl Poccmiickoit ®enepauuu ot 15.12.2020
Ne 9031 «O6 yreepkaennn [IpaBii no oxpaHe Tpyaa MpH SKCILTyaTalliH 3I€KTPOYCTaHOBOK)

F'OCT 12.2.007.0-75 CCBT. MW3nemus oanekrporexHudeckne. OOmme TpeboBaHHsA
Oe3onmacHOCTH

I'OCT 12.3.019-80 CCBT. Ucneiranns u u3MepeHus snekTpuyeckne. OOmme TpeboBaHHA
Oe3onacHOCTH

IIpuka3 PenepanbHOrO areHTCTBA M0 TEXHHYECKOMY DPEryJIHPOBAHHIO H METpOJIOrud oT 21
miona 2023 . Ne 1491 «O6 yrBepkaenuu [ocynapcTBEHHOH NOBEPOYHOH CXEMBI Ui CPEICTB
H3MepeHH K03 PHIHEeHTOB TpeoOpa3oBaHHs CHIIBI JIEKTPHYECKOTO TOKa)

3 Ilepeuennb onepauui NOBEPKH
3.1 IIpu npoBeIeHHH NIOBEPKH BBIIOJIHSAIOT ONEPAIliH, YKa3aHHbIE B Tabuue 2.

Tabnuna 2 — Onepauuu NoBEpKH

IIpoBeeHue onepalyy IpH Howmep paznena
HauMenoBaH#e onepauuu NEPBHYHOM | MEPHOIMYECKOH (TMyHKTa) METOIUKH
MOBEpKe IIOBEpKeE TIOBEPKH, B

COOTBETCTBHH C
KOTOPBIM BBIIOJIHAETCS
onepanus NOBEPKH

Bremnuit ocMOTp cpeacTBa '
_— AP Ha Ila 8
H3MEpEeHHH
IToaroToBka K NoBepke U
- p Ila Ha 9

onpoOoBaHHEe CPE/ICTBA H3MEPEHHH

OmnpeienieHHe METPOTIOTHYECKHX
XapaKTePHCTHK CPE/ICTBA H3MEPEHHH
H TIOATBEPK/IEHHE COOTBETCTBHA Jla Jla 10
CpeicTBa H3MEPEHUH
METPOJIOTHIECKHM TpeOOBaHHIM

4 TpeGoBaHHs K YCJIOBHSIM NIPOBeIeHHS NOBEPKH
4.1 Ilpu npoBe/ieHHH MIOBEPKH JOJIKHBI OBITH COOMIONCHBI CIIETYIOIIHE yCIOBHS:

— TeMIepaTypa OKpyKaromero Bo3ayxa, °C ot 10 go 35;

— OTHOCHTE/IbHAs BIaXHOCTh BO31yXa, % ot 30 o 80;

— 3NIEKTpONHUTaHHE — OHOa3Has ceTh, B ot 198 no 242;
—yacToTa, ['11 ot 47,5 no 52,5.

4.2 CpescTsa MOBEPKH MOArOTAaBIMBAIOT K PpabOTe COTNACHO yKa3aHWSM, NPHBEACHHBIM B
IKCILTYyaTAllHOHHBIX JOKYMEHTaX.

5 TpeGoBaHHS K CNENHAJIHCTAM, OCYIIECTBISIOMIHM MOBEPKY

5.1 K mpoBe/ieHHIO [IOBEPKH JOIYCKAIOT JIKL, pabOTAIOHX B OPraHH3alliH, aKKpeJuTOBaHHOH
HA TPaBO TOBEPKH, HM3Y4YMBIIHX HACTOSNIYIO METOAMKY, JKCIUTyaTallMOHHBIC JOKyMEHTBI Ha
TpaHC(OPMATOpBI, MMEIOUMX CTOX pabOThl B KadecTBe MOBEPHTEINEH CPEACTB M3MEpeHUH
3JIEKTPHYECKHX BEIHYAH HE MEHEe OIHOTO rojia M rpynmy JOIycKa Io 371eKTpo0Oe30NacHOCTH HE
ke I11



6 MeTpoJioruyeckue H TeXHH4YeCKHe TpeOOBaHHA K CPe/ICTBaM NMOBEPKH
6.1 Ipu npoBeileHMH NIOBEPKH IIPHMEHSIOT CPEICTBA IIOBEPKH COTIAaCHO Tabmie 3.
Tabmuna 3 — Metponoriueckue TpeOOBaHHSA K CPEICTBAM IIOBEPKH

Onepauun Mertponoruyeckue TpebOBaHHs K CPEACTBaM [TepeueHb peKOMEHIYEMBIX
MOBEPKH, MOBEPKH, HeOOXO0AUMBIE IS IPOBEACHHU CpeJICTB IIOBEPKH
Tpebyroume TIOBEPKH
NPAMEHCHHSA
CpeJCTB
IIOBEPKH
CpencTsa u3MepeHHii TeMneparyphl okpyxkatomeii | TepMOrHrpoOMeTp  3JIEKTPOHHBIHA
cpensl B auanasone usmepenuit or mwnoc 10 °C no | «CENTER» 313,
mmoc 35 °C, [I'=+ 0,7 °C per. Ne 22129-09
CpezcTBa H3MepeHHH OTHOCHTEILHOM BIIAXKHOCTH
Bo3ayxa B amanazoHe ot 30 % nmo 80 %,
r=+2,5%
CpencTBa W3MepeHHit HanpsSKeHHs ITHTAIOLIEH Wamepurenu nokaszarenei
ceTH B auanasoHe ot 198 1o 242 B, ¢ Ka4yeCcTBa JJIEKTPHIECKOH 3HEPIHH
OTHOCHTEIILHOM MOrpeInHoCcThIO He 6onee 1% Pecypc-UF2,
CpencTBa H3MEPEHHH 4acTOTHI NHTAKONIEH ceTH B | per. Ne21621-03
muanazone ot 47,5 no 52,5 I'm, ¢ abcomoTHOMH
norpemnocThio He 6onee 0,1 I'n
Juanazon u3Mepennit or 200 kOm g0 100 I'OM, | Meraommerp 11C0202,
KJIacC TOYHOCTH 2,5 per. Ne38890-08
PaGoumii  stamoH 2  paspsga  emmHHI | Tpanchopmarop TOKa
ko3¢ duirenTa " yria MacIITabHOrO | H3MEPHUTENbHBIH  JTabopaTOpHBIH
npeoGpa3oBaHKs CHHYCOMATbHOrO Toka, npukas | TTU-5000.51 per. Ne 55278-13
®defiepalbHOrO areHTCTBAa 110 TEXHHYECKOMY | MM JBa TpaHcopmaTopa TOKa
Pa3zen 9 perymupoBanuio u Merposoriu Ne 1491 or 21 | sTaloHHBIX  JABYXCTYIEHYATBIX
TMozroToBka monss 2023 r. Hommuaneaele 3Hauenus | UTT — 3000.5, per. Ne 19457-00
K TIOBEpKe | nepsuuHoro Toka (5; 10; 15; 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, HOMHHAILHBIH
BropHuHbIi ToK 1 A, 5 A, kiacc Toynoctu 0,05

HomuHaIbHBIE 3HaueHHs TOKOB 1 A, 5 A,
Tpezielsl JIOMyCKAEMOH TOTPENIHOCTH H3MEPeHHH
OTHOCHTEJIbHOM PasHOCTH JIeHCTBYIOIHX
3HA4YEHHH JIBYX TOKOB

§=+(0,05"| Aol +1,5:103-[As+5°107) %, npenenst |

JOIyCKaeMOoH abcomoTHON MOTPEIHOCTH
m3Mepenuit  abcomorHOM pasHocTH (a3 ByX
TokoB A=+(0,05|As}+1,5°|Aof [ +0,5)'

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

BcnomorarensHoe obopynosanwue, | Peryiupyemerii HCTOYHHK TOKa
obecrieunBatomee 10 200 % mommuansHoro | PUT-5000

IIePBHYHOTO TOKa I0BEpAEMOro Tpancpopmaropa

BernomorarenpHoe — obopynoBanue, — paboumii | Harpysounoe YCTpPOHCTBO
nManazoH Toka oT luow (1 - 200) %, Bemmumna | HTT 50.5-1

warpyskn (1 - 100) B-A, koapduumeHT
MOIHOCTH Harpy3kH cos ¢ = 0,8, cos ¢ = 1




IIpomomxenne Tabnuusl 3

Onepauun Metponorudeckne TpeGoBanus k cpeacrsaMm | [lepeuens PEKOMEHTyeMBIX
TIOBEPKH, MOBEPKH, HeOOX0UMBIE IS TPOBEICHHS CpEICTB MOBEPKH
Tpebyronme NOBEPKH

IpPHMEHEHHA

CPEJICTB OBEPKH

Paznen 10
Onpenenenune
METPOJIOTHYECKHX
XapaKTEpPUCTHK
cpencTBa
H3MEPEHUH H
TIOATBEPXKICHHE
COOTBETCTBHS
cpeacTBa
H3MEpEHHH
METPOJIOTHYECKHM
TpebOBaHUAM

PaGounii o3tamoH 2 paspsga eIHHHI
ko3pduumenTa u yraa  MacmTaGHOro
npeobpazoBaHus CHHYCOMJANBHOIO TOKa,
npuka3 DejepaJbHOr0  areHTCTBa IO
TEXHHYECKOMY peryJIHpOoBaHHIO "
merposoruu Ne 1491 or 21 mions 2023 r.
HoMmuHaIbHBIE 3HAYEHHs MEPBHYHOIO 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, HOMHHAaJIbHBIA
BTOpHYHBIH TOK | A, 5 A, Kiacc TOYHOCTH
0,05

Tpancdopmarop TOKa
M3MEPHTENIbHBIH  J1abopaToOpHbIA
TTH-5000.51 per. Ne 55278-13
HWIM JBa TpaHchopMaTopa TOKa
STAJIOHHBIX  JBYXCTYNEHYaThIX
UTT - 3000.5, per. Ne 19457-00

HomuHuanbHble 3Ha4eHHs TOKOB 1 A, 5 A,
TpeZeIbl JOIyCKaeMOi MOrpeIHOCTH
H3MepeHHi OTHOCHTE/ILHOM pa3HOCTH
JIEHCTBYIOIMX 3HAYEHHH JIBYX TOKOB
§=2(0,05"|Aofi+1,5:107|Asl+5:107) %,
TpeJIesl A0IycKaeMoi abCoMOTHOH
TIOrPEIIHOCTH H3MepeHHH abCoMmOTHOH
pasHOCTH (a3 JIByX TOKOB
A=%(0,05"|As|+1,5|Aof [+0,5)

Ipu6op cpasrenns KHT-05A,
per. Ne 37854-08

Jlnana3oH BOCIIPOW3BEICHHH CHIIBI
nepemenHoro Toka ot 0 10 5 A, npeensl
J0NYCKaeMoii OTHOCHTEIbHON NOrpelIHOCTH
BOCIIPOHM3BE/ICHUH CHJIBI IEPEMEHHOI0 TOKa
+0,1 %, npezebl H3MEPEHHH HANPSHKEHHUSA
nepemensoro Toka 0,3 B, 3 B, 30 B, 300 B,
TIpe/IeNIsl A0IyCKaeMOi OTHOCHTEIbHOH
TOrPEIIHOCTH H3MEPEHHH HANPSIKEHHA
nepemennoro Toka 0,1 %

Ananu3aTtop TpaHcpopMaTopoB
toka CT Analyzer,
per. Ne 40316-08

Jluana3oH HMMIYIBCHOIO  3MEKTPHYECKOTO
nanpsokenns ot 1-10% 1o 400 B ¢
JumTensHOCTRI0 mMmynsca ot 2-107° 1o
2,5:-10%, Tpeensl JOMyCKaeMOH
abCOMOTHOM  MOIrPEIIHOCTH  M3MEPCHHA
HanpsHKEHUSA IIOCTOSIHHOTO TOKa
Au=%(0,5-102-8-Ks+1)  ™MB,  mpenensl
JomyckaeMoii  abCOMOTHOH — MOTPEIIHOCTH

udpoBoi
HDO4054,

Ocummnorpad
3arOMHHAIOIHH
per. Ne 53644-13

H3MEPeHHs BpPeMEHHBIX HHTEPBAJIOB

ATmu:i(0,06/Fnucxp + 1 lo-ﬁTm) C

BcnomorarensHoe obopynosanue, | PerynmupyeMblii HCTOYHHK TOKa
oGecneunsatomee 10 200 % nomunamsHoro | PUT-5000

MIEPBUYHOIO TOKa [IOBEPSEMOT0

Tpanchopmaropa

BenoMorarenpHoe 06opynoBaHue, pabodni
nuarnasoH Toka ot Luow (1 - 200) %, BenmuinHa
marpysku (1 — 100) B-A, K03 OHUIHEHT
MoIHOCTH Harpy3kH cos ¢ = 0,8, cos ¢ =1

Harpy3ouHoe yCTPOHCTBO

HTT 50.5-1

[IpuMeyaHue: MPH YBEITHUYCHHH BEJIMYHUHBI HAI'PY3KH

JOIIyCKaeTCs HMCMOJIL30BaTh aHAJIOTHYHOE

Harpy304Hoe YCTPOHCTBO (CXeMa NOJKIIIOHCHH A~ nocneaoBaTenbHas).

-




6.2 JlomyckaeTcs HCIONB30BaTh IPH IIOBEPKE JpYTrHe YTBEPKICHHBIE M AaTTECTOBAHHBIE
STAIOHBl €IMHHIl BEIMYHH, CPEACTBA HM3MEPEHHMH YTBEPXKICHHOIO THNA H IIOBEPEHHEIE,
YJIOBJIETBOPSIOIIME METPOJIOTHYECKHM TpeOOBaHHM, YKa3aHHBIM B Tabiuaue 3.

6.3 DTanoHb! JOJDKHEI OBITH ITIOBEpPEHB! (aTTECTOBAHbI), CPEACTBA H3MEPEHHH IIOBEPEHBL

7 TpeboBanus (ycioBusi) no obecnedeHHI0 0e30MaCHOCTH NpPOBeAeHHS
NMOBEPKH

7.1 Tlpu mnosepke TpaHchOpMaTopoB coOmomalT TpeGOBaHHA 3JEKTPOOE30MacHOCTH 110
I'OCT 12.3.019-80, I'OCT 12.2.007.0-75 u pykoBozacTBytoTcs [IpaBHnamu mo oxpaHe Tpyaa IpH
3KCIUTyaTallid  JNIEKTPOYCTaHOBOK, YyTBepkAeHHbIMH IIpukasom MuHucTepcTBa Tpyna
conuanbHo#M 3amuTel PO ot 15.12.2020 urons 2013 r. Ne 9031.

7.2 Takxe nomkHel ObITh oOecnedeHbl TpeOoBaHHS 0€30aCHOCTH, YKa3aHHBIE B
3KCILTyaTAllHOHHBIX JOKYMEHTaX Ha CPe/ICTBa MOBEPKH.

8 BHemrHHii 0CMOTP CpeACTBa H3MEPEHHH

8.1 [Ipu BHemIHEM OCMOTpPE HEOOXOAHMO YCTAHOBHTD:

- COOTBETCTBHE BHCIIHETO BHIA TpchxbopMaTopa CBEJECHHAM, NPHBECIACHHBIM B OIHCaHHH
THIIA;

- COCTOSIHHE MOBEPXHOCTH HapYKHBIX H30JIALHOHHBIX YacTei;

- COCTOSIHHE 3alIMTHEIX TIOKPHITHH HapYXHBIX YacTeH;

- COCTOSIHHE TUIOIIAI0K MO/ 3a3eMJISIOIIHE 3aXKHMBbI, €CJIH TaKOBBIE HMEIOTCH,
- IPaBHJIBHOCTD 3aIl0JIHEHHA TabIMyeK TeXHUYECKHX JaHHbIX;

- MapKHpPOBKa BBEIBOJIOB,

- COOTBETCTBHE KOHTAKTHBIX BBIBOJOB,

- KOMIIJIEKTHOCTB.

9 IToaroToBKa K NMOBepKe H ONpoGoBaHHe CPeACTBA H3MEPEHHH

9.1 KoHTpoJb yCOBHH NPOBEICHHSA MOBEPKH

9.1.1 TlpoBecTH KOHTPONIb YCIOBHH NPOBEACHHS MOBEPKH C MOMOIIBIO TEPMOTHIPOMETpA H
W3MepHTeNs MOKalaTelel KauecTBa OJIEKTPHYECKOM OHEPrHH, YKa3saHHBIX B Tabmuue 3 B
COOTBETCTBHH ITyHKTOM 4.1.

9.2 [poBepka NEeKTPHUECKOr0 CONPOTHBIICHHS H30JIALHHA

9.2.1 i3aMepeHHe CONMPOTHBIEHHS BTOPHYHBIX OOMOTOK TpaHCOpMATOpa OTHOCHTEJHHO
«3eMJTH» pou3BoauTes MeraoMMerpoM Ha 1000 B.

9.2.2 Pe3ynbTaTsl MPOBEPKH CHHTAOTCH MOJIOKHTEIBHBIMH, €CITH CONPOTHBJICHHE H3OJAHH
IS epBHYHOH 06MoTKH TpaHcdopmaropo He MeHee 1000 MOM, i BTOPHYHBIX 00OMOTOK HE
menee 20 MOM wim 50 MOM B COOTBETCTBHHM C PYKOBOJCTBOM IO 3KCILTyaTallHH Ha JNaHHYIO
MOIH(DUKALHIO.

9.3 Pa3zmMarHMYMBaHHE

9.3.1 PasMarHW4MBaHKE MPOBOJIAT HA TIepeMeHHOM Toke 4acToTol 50 I'u. Tpancdopmaropsl ¢
HOMHHAJTBbHOM "acToToi Beume 50 'l gomyckaeTcs pasMarHHYHBaTh IPH HOMHHAIbHOH JacTOTe.

TpancdopMmaTops! TOKa pa3MarHHYMBAIOT OJJHHM H3 TPEX YKa3aHHBIX HIKE cnocoboB:

1) CxemMa pa3MarHWuMBaHHs NPHBEJICHA HAa PHCYHKe 1. Bropwuimyio 0OMOTKY 3aMBIKalOT Ha
pesucTop MomHocThio He MeHee 250 BT M CONpOTHBICHHEM R, Owm, paccYHMTHIBaeMBIM (C
OTKJIOHeHHEM B npezenax =10 %) mo popmyine

R = 250/1%,, (1)
rae Iyou—  HOMHHAIBHBIH BTOPHYHBIN TOK MOBEPAEMOro TpaHcdopMaTopa TOKa, A,
Uepes nepBHUHYIO 0GMOTKY IPOIYCKAIOT HOMHHAIBHBIH TOK, 3aTEM ILIaBHO (B TeueHHE OHOMH
WITH JIBYX MHHYT) YMEHBIIAIOT €T0 0 3HAYCHHS, HE NPEBbIIAoNIEro 2 % OT HOMHHAJILHOTO.
2) Yepes mepBHuHYIO 0GMOTKY TpaHchopMaTopa TOKa NpH PasOMKHYTOH BTOPHYHOH 0OMOTKE
IIPOIYCKAIOT TOK, paBHbI 10 % OT HOMMHAILHOTO 3HAYCHHs MEPBHYHOrO TOKA, 3aTEM ILIABHO

Q



CHHXKAIOT €ro JI0 3HaueHus, He npebimnaromero 0,2 % oT HOMHHAJIBHOTO.

3) Yepes BropuuHy0 00MOTKY TpanchopMaTopa TOKa IIPH Pa3sOMKHYTOH INEPBHYHOH OOMOTKE
NPOIMYCKAIOT TOK, paBHbI 10 % OT HOMHMHAIBPHOIO 3HAYEHHs BTOPHYHOTO TOKA, 3aTE€M ILIaBHO
CHHIKAIOT €r0 JI0 3HaueHHus, He npeBbimnaromero 0,2 % oT HOMHHAIBHOTO.

I R
R
o

rne G - cersb (reHeparop);

Tp —perymipyemoe ycTpoHcTBO (aBTOTpanc(opMaTop);
Thn —NOHWXAIOIIKHA CHIOBO TpaHchOpMaTop;

Tx -mnoBepseMslit TpaHChHOpPMATOP;

Ts —BcnomorareNbHEIH TpaHCHOPMATOP TOKA,

R —pesucrop;

A - ammepmerp;

V - BOIBTMETD.

Prcysox 1 — [Tpumep cxeMbl pasMarHHYHBaHKs TPAHC(HOPMATOPa TOKA

9.4 INpoBepka NPaBHIBHOCTH 0003HaYCHHS KOHTAKTHBIX 32KHMOB 1 BEIBOJIOB

9.4.1 CxeMa TpOBEpKH NpHBeleHa Ha puCyHKe 2 W pucynke 3. Ilopepsembii (Ty)
Tpanchopmatop H 31anoH (7,) BKIHOYAIOT B COOTBETCTBHH C MapKHPOBKOH KOHTaKTHBIX 3aXKHMOB.
3aTeM MIABHO YBEJIWYHWBAIOT NEPBHYHBIA TOK A0 3HAYCHHS, COCTABJIAIOLICTO (5 + 10) % or
HOMMHAIBHOTO. B ClIyuae MpaBHIIBHOH MAapKHPOBKH BBIBOJIOB Ha MIPHOOPE CpaBHEHHS (TIC) moxHO
OIPE/IeNTUTE COOTBETCTBYIOLIHE 3HAYCHHS IOTPEIIHOCTEH MOBEPAEMOro tpancopmaropa. [Ipu
HETPaBHIBHOM 0003HAYEHHH KOHTAKTHBIX 32)KMMOB H BEIBOJIOB WJIM HEHCIPABHOCTH MOBEPACMOTO
TpaHC(opMaTopa cpabaTbiBaeT 3amMTa B INpPHOOpE CPABHCHHS TOKOB, B OTOM  Ciydae
TpancdopMaTop JalbHEHINEH TOBEPKE HE MOUICHKHT.

10 Onpenesienne METPOJIOrHYECKHX XaPaKTEPHCTHK CPeACTBA H3MepeHHH H
MOATBEP/KIEHHE COOTBETCTBHSl CPEICTBA H3MEPEHHil METPOJIOrHYeCKHM

TpeOOBaHHAM

10.1 Onpezenexne NOrpeIHOCTEH

10.1.1 CobpaTb cxemy, IPEICTABICHHYIO HA PHCYHKE 2 WM PHCYHKE 3, IOJK/IIOYHB BBIBOMBI
BTOPHYHOH OOMOTKH 3TanoHHoro To (IOTIONHHUTEIBHOTO ITATOHHOTO 7g) M IOBEPAEMOIO T
TpaHcdopMaTopoB kK ofHoMMeHHBM BbBoAaM IIC. YCTaHOBHTE Ha HArpy309HOM ycTpoiicTse Z
TpebyeMoe 3HaueHHE Harpy3KH ¢ HHIYKTHBHO-aKTHBHBIM ko3 umrenTomM MomHocTH cos ¢ = 0,8
JJIM aKTHBHBIM K09 (MHIMEHTOM MOIIHOCTH oS ¢ = 1.

10.1.2 PerymupyrommM ycTpoficTBoM 7, IUIaBHO YCTAHOBHTH 3HAHCHHE TOKa, paBHOE
MHUHHMATHEHOMY, ¢ MOC/IEAYIOIEM €ro YBEIHYCHHEM 10 MaKCHMAIBHOTO. 3HaueHHs TOKA CIIEMyeT
yCTaHAB/IMBaTh B COOTBETCTBHH C IPHJIOKCHHEM A, JULL NPOBEPKH B PACIIMPCHHOM IHarna3oHe
nepauaHOro Toka 10 200 % crenyer ycTaHOBHTE 3HAUCHHUS, PABHbIC 150 % u 200 % HOMHHAIILHOTO
snauenus. [Ipn mojade Toka Ha OOMOTKHM TpaHcdopMaTopa Toxa T, IIC Gyner MHAMIHMPOBAThH
3HaueHHs TOrPEIIHOCTEH. PeryJMpylOIMM YCTPOMCTBOM IUIABHO CHH3HTE TOK [0 HYJICBOTO
3HAYEHHUS.

10.1.3 Ilosroputs omepamue mo 10.1.1 — 10.1.2, mooyepenHO MOAKMIOHAT K I1C BeBOIBI
OCTATBHBIX BTOPHYHBIX OOMOTOK MOBEPAEMOIO tpanchopmaropa Toka Ty IlorpemmocTH
TpaHC(HOPMATOPOB JIOMYCKAECTCA ONPENENATE C nepBHYHOM OOMOTKOH, KOTOPYIO CO3Jar0T
MpOMyCKAHWEM BUTKOB MpPOBOJAa depe3 LCHTPalbHOE OTBEPCTHE, MpH  BCEX 3HAYCHHIX
HOMHHATHHBIX AMIIEPBHTKOB. UHCIO BHTKOB TaKol MEPBHYHOH OOMOTKH ONPEJCIIOT U3 yCIOBHS
PABEHCTBA €€ aMIIEPBHTKOB HOMHHAIHOMY 3HA4YEHHIO [IEPBHIHOTO TOKA.

0



rne G
Tp
Ty
T,
Tx
I1C
iz

Te Tn

—CeTb (reHeparop);

—perynupylomee yCTpoicTBO (aBTOTpaHC(HOpMATOp);
—NOHIKAIOMIHI CHIIOBOH TpaHC(hopMaTop;
—pabouuii 3TANOH;

—T10BepsieMbIi TpaHchOpMaTop;

—1pubop cpaBHEHHS;

—Harpy3Ka;

JI1, JI, —KOHTaKTHBIE 32KUMbI IEPBUYHOH OOMOTKH;
U1, U2 —KOHTaKTHBIE 32)KAMbI BTOPHIHOH OOMOTKH.

Pucynok 2 — Cxema H3MEPEHHH MOTPEITHOCTH TpaHC(OpMaTOpPOB TOKA B PACIIHPEHHOM
JMana3oHe nepBuYHOro Toka 1 - 200 % HOMHHAIBHOrO 3HAYCHHS, C IPUMEHEHHEM B Ka4eCTBE ITAll0OHA

TTH-5000.51
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Te Tn

VAAAS T UAAA
|7
1o

wl w mm

o] o] & (o]

rre G —ceTh (reHeparop);
T, —perynupyiomiee yCTpoicTBO (aBTOTpanchopmMarop);
Tn —TIOHMKAIONIMI CHIIOBOH TpaHcopMaTop;
T, —pabouwnii 3TaNI0H;
i —JIOTIOTHATETLHEIH pabo4Yui 3TaoH;
T —IoBepseMbIi TpaHc(opMaTop;
[IC  —mpubop cpaBHEHHS,
Z —Harpyska,

J11, JI, —XOHTaKTHbIE 3aXKHMbI TIEPBHYHOH OOMOTKH;
U, U2 —KOHTAaKTHBIE 32)KUMbI BTODHYHOH OOMOTKH.

Prcynox 3 — Cxema u3MepeHHit OrpelmHOCTH TPaHC(HOPMaTOpOB TOKA B PaCIIHPEHHOM
nuanasoHe nepsuyroro Toka 150 - 200 % HOMHHATEHOTO 3HAYECHHS, C IPAMCHCHHEM B Ka4CCTBE
stanona UTT-3000.5 u gononauTensHoro stanona UTT-3000.5

10.1.4 TlorpemHocTs  MOBEpsSeMBIX  TpaHC()OPMATOPOB  NOJDKHA  COOTBETCTBOBATH
HOPMHPOBAHHBIM 3HAYEHHSM, IPHBEICHHBIM B PHJIOKEHHH A.

[IpuMeYaHHE: Ad TPaHCHOPMATOPOB TOKA C YaCTOTOMH 60 'l MOrpemTHOCTH ONPEAEIAIOT
Ha gactoTte 50 ['m.
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10.2 Onpenenenue koaddunrenTa ocTaTOYHOH HAMarHHYEHHOCTH

10.2.1 Onpenenenune koddduurenTa ocraToyHoi HamaruwdeHHOCTH Kr, %, mpoBomutcs y
TpaHcHOpMATOPOB TOKA ¢ KJIaCCaMH TOYHOCTH JUIS 3aIUTHI ¢ 0coObIMHE TpeboBanusaMH (Tabnuna 1)
C KCIIOJIb30BaHHEM aHanu3aTopa TpaHchopmaTtopoB Toka CTAnalyzer no cxeme, npeacraBIeHHOR

Ha pHCYHKe 4.
Tx

o A
i
n Yt w
o 0
CT Analyzer
> O\ output
)
ol Sec
‘ OlPrim
rme Tx — MoBepseMBIit TpaHc(opMaTop;

JI1, ]I —KOHTaKTHBIE 3a)KMMEI IEPBAYHOH 0OMOTKH;
U1, U2 —KOHTaKTHBIC 3a)KMMbl BTOPHYHOH OOMOTKH.

Pucynok 4 — Cxema nox/o4eHus anamm3atopa Tpaacdopmaropos Toka CTAnalyzer k
NoBEpsEMOMY TpaHCHOpPMaTOpy

10.2.2 TleTmo rucTepe3nca TakkKe MOXKHO IIOCMOTPETh H H3MEPHTh KOI(QOUIHEHT OCTATOUHOM
HamarHuueHHOCTH K, %, Ha 3JEKTPOHHO-Ty4eBoM HIH [HQpoBoM ocnmwuiorpade ¢
HCIIOJIb30BAaHHEM JIONOIHHUTENLHON CXeMbl ()OPMHPOBAHHS CHTHAIOB UL OTKJIOHSIOIIMX IJIACTHH
0 CXeMe, TOKa3aHHO# Ha PUCYHKeE 5.

T R2

Y
D
Ibmop —
v |

N .-

nepd T

rne G —ceTh (reHeparop);
R1,R2 -u3MepuUTENbHBIH PE3HCTOD;
Cl —KOHJIEHCATOp;
TT —T0BepsAeMbIi TpaHcopMaTop TOKA;

Pucynok 5 — Cxema onpezenenus Ko3(Gpuurenta ocTaTo4H0) HaMarHHYeHHOCTA
METOJIOM OCIHLTOrpadHpoBaHKs

UsmeputenbHeii pe3uctop R1 monbupaercs ¢ CONPOTHBICHHEM, JIEXKAIIHM B Ipeie/ax oT 0,1
10 1 Om, 9T06B MEHEMH3HPOBATD €70 BIUSHAE HA H3MEPEHHE THCTEPE3UCHON NeT/IH (PHCYHOK 6).
Jlisi yMEHBIIEHHS MOTPENIHOCTH CONPOTHBJIEHHE R2 O/DKHO GBITH BHICOKHM (R2 = 100 kOm), u
IPEBHIINATE HA HECKOJIBKO MOPAIKOB PEAaKTHBHOE COIPOTHBIICHHE KOHICHCATOPA Cl1 (C1 =1 Mx®).
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Pucynok 6 —BapuaHThbl 0TOOpaskeHHs NET/IH I'HCTEpe3nca

10.2.3 Koadpuuuent ocrarounoii HamarandeHHOCTH Kr, %, onpenensercs no gopmyiie
¥r

K, = =100, @)

sat

rae ¥,.—ocTaTo4HOE MOTOKOCLEIUIEHHE;
¥ ,t—TIOTOKOCLIETIIEHHE HACHIIIECHHS.

Pe3ynbTaThl CUMTAIOT MOJIOXKHTENBHBIMH, €CJIM [OJNYYeHHBIE IIPH TOBEPKE 3HAYCHHA
K03 DHIEEHTa OCTATOYHON HAaMarHH4eHHOCTH K: COOTBETCTBYET TpeOOBAaHHSM, YKa3aHHEIM B
tabnuie A.2, NpHIOKEHHS A.

10.3 OnpeneneHne OCTOSHHOM BpeMeHH T

Onpe/esenne MOCTOSHHOH BPEMEHH BTOPHYHOIO KOHTypa Ts MOMKHO OBITH HPOBEICHO B
tparchopmaropax Toka KiaccoB TourocTd PR, PX u PXR, mosnyyeHHBIE 3HAYCHHMS HE JOJDKHBI
OT/IMYATHCS OT YKa3aHHBIX B Tabmuue A.2, mpunoxenns A Gonee gem Ha £30 %.

Omnpenenedde MOCTOSHHOM BpeMeHH Ts NPOBOAMTCS C HCNONB30BAHHEM aHAIH3aToOpa
tpancdopmaropoB Toka CTAnalyzer B COOTBETCTBHH C PYKOBOACTBOM IO SKCIUTyaTallMd Ha
JIaHHEIA TTIPEOOP B PHCYHKOM 4.
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11 OdopmiieHne pe3yibTaTOB NOBEPKH

11.1 Pe3ynbrarsl noBepkH TpaHchOpMaTopoB 3aHOCAT B IpoTokos noBepkH ([Ipunoxenue b).

11.2 Tlpu MONOXHUTENBHBIX pe3y/lbTaraX IMOBEpKH TpaHCGOpPMarop MPH3HAIOT MPHUTOJHBIM K
NPHMEHEHHIO. 3HaK MOBEPKH HAHOCHTCS Ha TpaHC(opMarop H B MacHopT.

11.3 Ilpu oTpHOaTeNBHBEIX pe3ybTaraX MOBEPKH TpaHCGhOpMaTop NPHU3HAKOT HENPHIOIHBIM K
[IPHMEHEHHIO.

11.4 Ha ocHOBaHHH NHCEMEHHOTO 3asBJICHHS BIaJelblla CPEICTBA HM3MEPEHHH WM JIHIA,
NPEICTABUBIIETO CPEJACTBO M3MEPEHHH Ha IOBEPKY, IPH IOJIOXKUTEIBHBIX Pe3yJabTaraXx IOBEPKH
oopmiIsieTcst CBHAETENBCTBO O MOBEPKE, IPH OTPHIIATEIbHBIX — H3BEIIEHHE O HEIPUTOTHOCTH.

11.5 Cenenus 0 pe3ynsrarax moBepku nepenaior B @enepanbHblii HHOOPMALMOHHBIH (OHI 11O
o0ecneyeHNIO EINHCTBA H3MEPEHHH B COOTBETCTBHH C YCTAHOBJICHHBIM IOPSIKOM.

3as. otnenom 26 YHUUM - dpunnana - /
OI'VII « BHUUM um.JI.M.Menneneena» ( ___3—=——A4 A.A. AxmeeB

Ben. umxenep YHUUM - ¢punnana

OI'VII « BHUHUM um.JI.U.Menneneesa» AM. lllabypos
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IIpuiaoxenue A
(obs3aTenbHOE)
Tabmuna A.l —IIpenens! momyckaeMbIX MOIPEIIHOCTEH BTOPHYHBIX OOMOTOK [UIS M3MEpEeHH

yuéta
TTpeziensl JOMYCTHMBIX MOTPEIHOCTel | Jlnana3on
IlepBrunsIii TOK B % VYrnoBoii BTOPHYHOM
Knacc o Y
TOYHOCTH T HOMHHAIBHOTO | 1oxopoit, % Seliesl
3HAYEHHS MHH cpan HOMMHAJIBHOTO
3HAYCHHUS
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 + 30 + 0,90
02 20 +0,35 % 15 + 0,45
- 100 + 120 +0,20 + 10 = 0,30
150 + 200 +0,20 + 10 + 0,30
1 +1,50 + 90 + 2.70
5 +0,75 + 45 = 1.35
0,58 20 0,50 + 30 + 0,90 U3 2p. 10
100 + 120 +0,50 + 30 + 0,90
150 + 200 +0,50 ~ + 30 + 0,90
5 1,50 + 90 = 2,70
0.5 20 +0,75 + 45 £ 135
’ 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
14 100 + 120 + 1,0 + 60 + 1,80
150 + 200 + 1,0 + 60 + 1,80
3 £+ 3,0
5 50+120 + 5,0 He nopmupyercs ot 50 go 100
10 £10,0

Ta6mmna A.2 — [Tpeens! 10MyCKaeMbIX OrPENIHOCTeH BTOPHYHBIX 0OMOTOK JUIA 3aIIHThI

IIpesensl JOMyCKaeMO# IOTPeUIHOCTH Koaddumment
Kinace HomunansHOM NEPBHYHOM TOKE MIOJTHO¥ IIPH TOKE 0CTaTO4YHOH
TOYHOCTH | ToxoBo#, Yraosoi HOM. IIPeIe/TbHONH | HAMarHHYeHHOCTH,
% MHH cpan KPAaTHOCTH, €, % Kg, %
5P +1 +60 +1,8 5 He HopMupyeTcs
10P +3 He nHopmupyetcs 10 He HOpMHEpYyETCH
SPR +] +60 | £1,8 5 <10
10PR +3 He HOpMHpY€ETCS 10 <10
PX +0,25 He HOpMHpYETCS He nopmupyercs | He Hopmupyercs
PXR 4] He nHopmupyertcs He HOopMupyercs | <10
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IIpuaoxenue b
(pexomeHIyEeMOE)

®opma NpoOTOKO.1a MOBEPKH
TpancdpopmaTopoB TOKA NPOXOAHBIX

MPOTOKOJI IOBEPKH

Tpanchopmarop Toka , KJlacc TOYHOCTH

3aBopackoit Ne

['ox BeITyCKE_
HoMuHanbHbIH NEPBHYHBIH TOK

HomuHaIBHBIH BTOPHYHBIA TOK

HomuHanpHas 4acToTa (JHanasoH)

[IpeanpusaTHE-H3rOTOBHTENb

[Tpunamiexur

HAaUMEHOBAHHE OPraHM3alliH, IPE/ICTaBUBINEH TpaHCHOPMATOP Ha IOBEPKY
CpencTBa NOBEPKH:
VYcnoBus npoBeIeHUS TOBEPKH

B.1 Pe3ynsTar BHEIIHEr0 OCMOTpa

COOTBETCTBYET, HE COOTBETCTBYCT

b.2 Pe3ynbTaT MOBEPKH COMPOTHBICHNS H30JIALHH
COOTBETCTBYET, HE COOTBETCTBYET
b.3 PazmarnnuuBanue

b.4 Pe3ynbTaT NpOBEPKH NPaBHILHOCTH MAPKHPOBKH BEIBO/IOB

COOTBETCTBYET, HE COOTBETCTBYET
B.5 PesynbTarhl Onpe/ieIeHHs MOrpelIHOCTeH

Ta6mmua A.1 — Pe3ynbTathl ONpeeieHHs TorpeluHoCTe

q [TorpenHocTs
H . py3Ka 3HaueHHEe MOBEPSAEMOI0
OMHHAIBHEIA | TOBEPAEMOro
= P NIepBHYHOTO TOKa, %o Tpancpopmaropa
nepBHYHbIA TOK,| TpaHchopmaropa )
OT HOMHHAJILHOTO
A ToKa, B-A; . ,
3HAYEHHUS S5f, Y% As,
IIPH COSP =

B.6 PesybTaThl onpezieenns ko3 duimenta ocTaToYHONR HaMarHHICHHOCTH K:
B.7 Pe3y/bTaThl ONpe/ieieHHs NIOCTOSHHOH BPEMEHH Ts

3aKTIOYEHHE 110 pe3y/IbTaTaM MOBEPKH

NpPHUroJieH / HENPHIOZIeH

IToBepKy MPOBOIKII

MIOAMHCH HHHLHAATEI, haMHIHA

Jlata npoBe/ieHHs MIOBEPKH

OpraHur3aiis, TPOBO/IUBILIAs MOBEPKY
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