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F'OCYJAPCTBEHHASI CACTEMA OBECITEYEHUS EJJTMAHCTBA U3MEPEHUI
TpancdopmaTopsl TOKa NPOXOJHBIE
METOUKA ITOBEPKH
MIT 81-26-2023

1 O0mue nmoJ1oKeHHs

1.1 HacTosmas METOIMKa paclpocTpaHseTcs Ha TpaHchOpMaTophl TOKa IPOXOAHEIE (Hajee —
tpancdopmaropsr), usrotoneHHble OAO «C3TT» r. ExarepunOypr, H yCTaHaBIHBAET METONBI H
CpeicTBa IEPBHYHOM H MepHOAWYecKod moBepok. [loBepka TpaHc(OpMAaropoB —[JODKHA
IIPOU3BOIMTHCS B COOTBETCTBHH C TpeOOBaHHUAMH HACTOAMIEH METOIUKH.

1.2 Ilpu mpoBeaeHWH  TIOBEPKH  JO/DKHA  OOECMEYMBATBCS — MPOCIIEKHBAEMOCTB
tpaichopmaropo k [T 152-2023 «['ocynapcTBeHHOMY NEPBHYHOMY ITalOHY €IHHHIL
K03(bHIMEeHTOB TpeoOpa3oBaHis CHIIBI 3NEKTPHYECKOTO TOKa» COIJIACHO TOCYAapCTBEHHOH
MOBEPOYHOM cXeMe [UIi CPEACTB H3MepeHHH KO3(Q(HUHEHTOB NpeoOpasOBaHHS  CHIIBI
3JIEKTPHYECKOTO TOKA, YTBEP)KICHHOH mpHKazoM (DeepabHOr0 areHTCTBAa IO TEXHHYECKOMY
perynupoBanuio B Merposiorud Ne 1491 ot 21 mrons 2023 r.

1.3 B HacTosmIel METOIMKE TIOBEPKH pealn30BaHa MoBepka Jud)pepeHIuanbHbIM (HyJIEBBIM)
METOOM.

1.4 B pe3ynbTaTe MOBEPKH JIOJDKHBI OBITH NMOATBEPHICHE! METPOJTOrMYECKHe TpeOOBaHHS,
IpHBeCHHBIE B Tabmuue 1.

Tabnuna 1 - MeTposIorH4ecKHe XapakKTePHCTHKH

R — 3HaueHHE XapaKTEPUCTHK I MOAHUKaIMH
TJI TI1IOJI TILI TIUIK
HomunansHOe HanpsbkeHue, kB 10wm1l | 10mm11 | T ;2 1S 10 wim 11
HomuHaIbHBIH NEepBHYHBIA TOK, A ot 5 1o 4000
HoMmuHanbHBIH BTOPHYHBIH TOK, A | 6 L
Knacc TOYHOCTH BTOPHYHBIX OOMOTOK i R
nnsa usmepennit mo FOCT 7746 -2015 0.25;0.2;0,55:0,5; 15 3 5. 10
Knacc TOYHOCTH BTOPHYHBIX OOMOTOK
LIS 3aLIUTHI
-mo 'OCT 7746 - 2015 5P; 10P
-no T'OCT P M3K 61869 —2 — 2015 5PR; 10PR; PX; PXR
HoMmuHanbHas BTOpHYHAs  Harpyska,
B-A, BTOpHYHBEIX 0OMOTOK ot 1 1o 100
HomuHaneHas TpenenbHasd KpaTHOCTB
BTOPHYHOH 0OMOTKH JUIS 3aIIHTHI ot 2 no 50
HomunansHeIH K03 dHIHEHT
Ge30macHOCTH NpHOOPOB  BTOPHYHOM
0OMOTKH JUIsl H3MEPEHHH ot 2 1o 30
Huokauii Tpenen BTOPHYHON HArpyskH,
B'A, mis TpaHchOpPMAaTopoB KIaccoB
tounoctu 0,2S; 0,2; 0,5S 1




2 HopmaTHBHBIE CCHLIKH

2.1 B HacToAMIEH METOAMKE HCMO/IB30BAHEI CCHUIKH Ha CIEIYIOIIHE JOKYMEHTHI:

[Ipuka3 MHHHCTEpCTBa TpyJa H COLMATbHON 3ammTsl Poccuiickoit ®enepanuu ot 15.12.2020
Ne 9031 «O6 yrBeprkaennn [IpaBui no oxpaHe Tpy/aa MPH SKCILTyaTallHH 3IEKTPOYCTAaHOBOK

I'OCT 12.2.007.0-75 CCBT. MW3memus oanexkrporexHudeckne. OOmme TpeboBaHHs
Oe3omacHOCTH

I'OCT 12.3.019-80 CCBT. Mcneiranns u u3MepeHus snekTpudeckne. OOmmue TpeboBaHHA
Oe3onmacHOCTH

IIpuka3 MDenepanbHOTO areHTCTBA MO TEXHHYECKOMY DPETYJIHPOBAHHIO H METPOJIOruHH oT 21
mona 2023 . Ne 1491 «O6 yrBepkaenuu locynapCcTBEHHOH MOBEPOYHOH CXEMBI UIA CPEICTB
u3MepeHuH ko3 puuneHToB npeobpa3oBaHKs CHIIBI JJIEKTPHIECKOTO TOKa»

3 Ilepeyennb onepauHii NOBEPKH
3.1 IIpu npoBe/IeHHH NOBEPKY BBINIOJHSIOT ONEPallHy, yKka3aHHbIE B Tabnuue 2.

Ta6bnuna 2 — Onepauuu NOBEPKH

I[IpoBeieHHE ONepalliy IIPH Howmep paznena
HauMeHOBaHHE OnepaliH NEPBHYHOM | NEPHOAMYECKOH (MyHKTa) METOIUKH
MOBEpKe IIOBEpKE NIOBEPKH, B

COOTBETCTBHH C
KOTOPBIM BBIIIOJIHAETCS
onepauys NMOBEpPKH

Bremnuii ocMOTp cpeacTBa
IFMOTR CPER Ila Ila 8
H3MEpPEeHHH
[ToaroToBka K NoBepke U
A p Jla Ja 9

onpoboBaHHe CPeICTBA H3IMEPEHH I

Omnpenenenne METPOIOTHYECKHX
XapaKTEepHCTHK CPe/ICTBa H3MEPEHHH
H TIOJATBEPIK/IEHHE COOTBETCTBHA Jla Jla 10
CpeAcTBa H3MEpPEHUH
METPOJIOTHYECKHM TpeOOBaHHIM

4 TpeboBaHHS K YCJOBHSIM NPOBeIeHHS MOBEPKH
4.1 Tlpu npoBe/ieHHH MOBEPKH JOJDKHBI OBITH COOMIONCHBI CIIETYIOIIHUE YCIOBHA:

— TeMIeparypa OKpyXarolero Bo3ayxa, °C ot 10 no 35;

— OTHOCHTEJIbHAs BJIaXHOCTh BO31yXa, %o ot 30 no 80;

— 37IeKTpONHUTaHKe — oaHO(a3Has ceTh, B ot 198 no 242;
—yacTtoTa, ['1g ot 47,5 no 52,5.

4.2 CpescTsa NMOBEPKH MOJTOTAaBIMBAIOT K PabOTe COTNACHO yKa3aHHSM, MPHBEACHHBIM B
IKCILTYyaTAllHOHHBIX JOKYMEHTAaX.

5 TpeGoBaHHS K CNENHAJIHCTAM, OCYIIECTBSIONIHM MOBEPKY

5.1 K mpoBe/ieHHIO [IOBEPKH JOIYCKAIOT JIKL, pabOTAIOMMX B OPraHH3alliH, aKKpeJUTOBaHHOH
Ha IIpaBO IIOBEPKH, M3YYHBIIHX HACTOALIYIO METOIHKY, 3KCIUTyaTallHOHHBIE JOKYMEHTBEI Ha
TpaHchOpPMATOpbl, WMEIOMMX CTaX PpaboTBl B KadeCTBE noBepHTeNiedl CPEICTB HM3MEPEHHUH
3JICKTPHYCCKUX BEITHYHH HE MeHee OJHOro roja M rpymnmy AOoIycka Io 3JI€K’I])06C301’IEI.CHOCTH HE
ke III.



6 MeTpoJioruueckue H TeXHH4YeCKHe TpeOOBaHHSA K CpPe/ICTBAM NMOBEPKH
6.1 Ipu npoBe/ieHHH NIOBEPKH TIPHUMEHSIOT CPEICTBA IIOBEPKH COTIAaCHO TabHie 3.
Tabmuna 3 — Metponorinueckue TpeOOBaHHS K CPEICTBAM IIOBEPKH

Onepauuun Mertponoruyeckue TpebOBaHHs K CPEIACTBaM [lepeyeHb peKOMEHIYEMBIX
MOBEPKH, MOBEPKH, HeOOXOIMMBIC 11 NPOBEICHUA CpPeJICTB IOBEPKH
Tpebyroume TIOBEPKH
NPAMEHEHHS
CpezCTB
IIOBEPKH
CpencTsa u3MepeHHil TeMneparyphl Okpyxatomeii | TepMOrurpoMeTp  3JEKTPOHHbIHA
cpensl B auanasone uamepenuit ot mwnoc 10 °C no | «CENTER» 313,
wnoc 35 °C, IM'=+ 0,7 °C per. Ne 22129-09
CpezcTBa u3MepeHHH OTHOCHTEIBHOH BIIAXKHOCTH
Bo3ayxa B amanazoHe ot 30 % mo 80 %,
Ir=+25%
CpezcTBa H3MepeHHi HaNPSKEHUS MATAOIEH Wamepurenn noKazarenei
ceTH B auanazone ot 198 10 242 B, ¢ Ka4yecTBa 3/IEKTPHYECKOH SHEPrHH
OTHOCHTENILHOM MOrpelHoCThIO He 6onee 1% Pecypc-UF2,
Cpencrsa H3MepeHHH JacToThl NATalomel ceT B | per. Ne21621-03
maanaszone ot 47,5 mo 52,5 I'u, ¢ abcomoTtHOl
norpemHOCTHIO He 6onee 0,1 T'n
Juanazon u3Mepennii or 200 kOm g0 100 I'OMm, | Meraommerp 11C0202,
KJIacC TOYHOCTH 2,5 per. Ne38890-08
Pabounii  staioH 2  paspsga  emuHHN | Tpancdopmarop TOKa
ko3¢ dunmenTa " yria MacIITabHOrO | H3MEPUTENbHBIH  JTabopaTOpHBIH
npeoGpa3oBaHKs CHHYCOMATbHOrO Toka, npukas | TTU-5000.51 per. Ne 55278-13
®efiepalbHOrO  areHTCTBA 110 TEXHHYECKOMY | MM JBa TpaHc(opMaTopa TOKa
Paszen 9 perymupoBanuio ¥ Merponorud Ne 1491 or 21 | TalOHHBIX ~ JIBYXCTYNEHHATHIX
Monrotopka | A0 2023 r. Homuuanseble 3nauenus | UTT —3000.5, per. Ne 19457-00
K TIOBEpKe 1 nepsuuHoro Toka (5; 10; 15; 20; 25; 30; 40; 50;
onpoGoBanHe 60; 75; 80; 100; 150; 200; 250; 300; 400; 500,

600; 750; 800; 1000; 1200; 1250; 1500; 2000;
2500; 3000: 4000; 5000) A, HOMHHAILHBIHA
BropuuHsii Tok 1 A, 5 A, kmace Tounocts 0,05

HoMmuHaNbHBIE 3HadeHus TOKOB 1 A, 5 A,
TpezieNsl IOMyCKaeMOH MOrPeNIHOCTH H3MEPeHHH

OTHOCHTEJIbHOH pa3sHOCTH JEHCTBYIOIHX
3Ha4YEHHH JIBYX TOKOB
8=+(0,05"|Aof+1,5:107|As+5-10%) %, mpenemnsl
JIONTyCKaeMoH abcomoTHOH NOTPELIHOCTH

u3Mepenuii aGcomoTHOM pasHOCTH (a3  aBYX
tokoB A=+(0,05]As|+1,5°|Aof |[+0,5)’

IIpuGop cpasuenus KHT-05A,
per. Ne37854-08

BcnomorarensHoe obopynosanme, | PerymupyeMeli  HCTOYHHMK TOKa
obecreunpatomee a0 200 % mommuansHoro | PUT-5000

TIepBHYHOIO TOKA MOBEPAEMOr0 TpaHchopmaropa

BenomorarensHoe  obopyaoBanme, — paboumii | Harpysounoe YCTpPOHCTBO
THana3oH Toka oT lwow (1 - 200) %, Bemmumua | HTT 50.5-1

marpyskn (1 - 100) B-A, koshuumeHT
MOIIHOCTH Harpy3kH cos ¢ = 0,8, cos ¢ =1




ITpononxenue Tabnuns 3

Onepauun Mertponorudeckne TpeGoBanus k cpeactsaM | [lepeueHs pekoMeHIyeMBIX
TIOBEPKH, MOBEPKH, HeOOX0IUMBIE IS TPOBEJCHHS CPEICTB MOBEPKH
Tpedyrommue NOBEPKH

NPHMEHEHHSA

CPEJICTB IIOBEPKH

Pazpen 10
Onpenenenne
METPOJIOTHYECKHX
XapaKTEPHCTHK
cpencTsa
H3MEpPEHHH H
MOJTBEPKIACHHE
COOTBETCTBHS
CpeacTBa
HU3MEpEeHuH
METPOJIOTHYECKHM
TpeOOBaHUAM

PabGounii 3ramoH 2 paspsga  €IHHHI
ko3pduumenTa ®  yrma  MacmTabHOro
npeoOpa3oBaHUs CHHYCOMIAIBHOTO — TOKa,
npuka3 @QejepalbHOTO  areHTCTBA IO
TEXHHYECKOMY peryJIHpOBaHHIO H
merposoruu Ne 1491 or 21 mions 2023 r.
HoMuHaIbHBIE 3Ha4Y€HHs 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, HOMMHaIBHBIA
BTOpHYHBIH TOK | A, 5 A, Kiacc TOYHOCTH
0,05

Tpaucdhopmarop TOKa
H3MEpHTENbHBIH  J1a00paTOpHBIH
TTHU-5000.51 per. Ne 55278-13
WIH JaBa TpaHcopmaTopa TOKa
STAJIOHHBIX  JBYXCTYNEHYATHIX
UTT - 3000.5, per. Ne 19457-00

HomuHaNbHBIE 3HAUeHHS TOKOB 1 A, 5 A,
TpeZIelbl JOMyCKaeMOi MOrpeIHOCTH
H3MEPEeHHH OTHOCHTEILHOH Pa3HOCTH
NEHCTBYIOIMX 3HAYCHHH JIBYX TOKOB
§=2(0,05°|Aofi+1,5:1073|Asl+5:107) %,
TpeJessl A0myckaeMoi abCoIOTHOH
TIOTPEIIHOCTH H3MepeHHii abComoTHOH
pasHOCTH (a3 JIBYX TOKOB
A=%(0,05|As]+1,5°|Aof [+0,5)'

ITpu6op cpasuenus KHT-05A,
per. Ne 37854-08

Jluana3oH BOCIIPOH3BEICHHH CHIIBI
nepeMeHHOro Toka ot 0 10 5 A, npeens
JI0NyCKaeMoii OTHOCHTEIbHON NOTrPeIHOCTH
BOCIIPOHM3BE/ICHUH CHJIBI IEPEMEHHOI0 TOKa
+0,1 %, npezebl H3MEPEHHH HANPSDHKEHHUS
nepemensoro Toka 0,3 B, 3 B, 30 B, 300 B,
TIpe/IesTBl J0ITyCKaeMOoi OTHOCHTEIbHOH
MOrPEIHOCTH H3MEPEHHH HaNPSIKCHHA
nepemennoro Toka 0,1 %

Ananu3atop TpaHcpopMaTopoB
toka CT Analyzer,
per. Ne 40316-08

JluanazoH HMMIYTCHOTO  MEKTPHYECKOIO
nanpsokenns ot 1-10% 1o 400 B ¢
JumTensHOCTBI0 mMmynsca ot 2:107° 1o

2,5-10%, Tpeessl JIOMyCKaeMOi
aBCOMOTHON  TIOTPEIIHOCTH  M3MEPEHHs
HATIPSKEHHS IIOCTOSHHOTO TOKa
Au=%(0,5-102-8-Ko+1)  ™MB,  mpenensl

jomyckaeMoif  abCOMOTHOM — MOrpelHOCTH

udpoBoi
HDO4054,

Ocuunnorpad
3aMOMMHAIOLIHH
per. Ne 53644-13

H3MEpEHHS BpPEeMEHHBIX HHTEPBAJIOB

ATmM'_—":t(0,06/Fnuc|cp ;5 lo-ﬁTmu) C

BcnomorarensHoe oGopynosasue, | PeryiupyeMsii MCTOYHHK TOKa
oGecrneunsatomee 10 200 % nHomuuameHoro | PUT-5000

MEPBHYHOIO TOKa IIOBEPAEMOTO

tpanchopmaropa

BcnomorarenbHoe 060pyaoBaHue, pabouni
nuana3oH Toka oT Lyow (1 - 200) %, BenuuHHA
marpy3ku (1 — 100) B-A, xoaduuuent
MOIHOCTH Harpy3kH cos ¢ = 0,8, cos ¢ =1

Harpy3souHoe YCTPOHCTBO

HTT 50.5-1

[IppuMmeyaHue: NMpH YBETHYCHHH BEJIMYWHBI HArPY3KH JOIIYCKacTCA MUCIMOJIL30BAaTh aHAJIOTHYHOE

Harpy304Hoe YCTPOHCTBO (CXeMa NOJIKIIIOHCHHA- rocyeIoBaTeNbHas).

7




6.2 JlomyckaeTcs HCIONB30BaTh IPH ITOBEPKE JPYTHe YTBEPKICHHBIE H aTTECTOBAHHBIE
STAJOHBl €IMHHIl BEIMYHH, CpEICTBA HM3MEPCHHH YTBEPXKICHHOIO THNA H IIOBEPEHHBIE,
YJI0BJIETBOPSIOIIME METPOJIOTHYECKAM TpeOOBaHHM, YKa3aHHBIM B Tabiuue 3.

6.3 DTanoHbI JODKHEI OBITH OBEPEHB! (ATTECTOBAHbI), CPEICTBA H3MEPEHHH TOBEPEHBEIL.

7 TpeGoBanus (ycioBHsi) mo obecnedeHHI0 0e30MACHOCTH NPOBeIeHHS
NOBEpPKH

7.1 Tlpu mnosepke TpaHcopMaTopoB coOmomaloT TpeGoBaHHA 3JEKTPOOE30MacHOCTH 110
'OCT 12.3.019-80, I'OCT 12.2.007.0-75 u pykoBoacTBytoTcs IIpaBHiaMH 10 oXpaHe TpyAa IpH
JKCIUTyaTalldH 3JIEKTPOYCTAHOBOK, YyTBepkAeHHBIMH [lpukasom MunucTepcTBa Tpyna
conuanbHo# 3amuTel PO ot 15.12.2020 urons 2013 r. Ne 9031.

7.2 Taxxe momkHel ObITe oOecnedeHbl TpeOoBaHHS 0€30AaCHOCTH, YKa3aHHBIE B
3KCILTYaTal[MOHHBIX JOKYMEHTaX Ha CPE/ICTBA IIOBEPKH.

8 BHemHHii 0CMOTP CpeACTBa H3MEPEeHHH

8.1 [Ipu BHeHIHEM OCMOTpE HEOOXOHMO YCTAHOBHTD:

- COOTBETCTBHE BHEINHEro BH/Aa TpaHcopMaTopa CBEJCHHSM, NPHBEJICHHLIM B OIHCaHHH
THIIa;

- COCTOSIHHE IMMOBEPXHOCTH HAPYKHBIX H30/IAIIHOHHBIX ‘IaCTCﬁ;

- COCTOSIHHE 3alIMTHBIX TIOKPLITHH HAPYKHBIX YacTeH;

- COCTOSSHHE TUIOIIAA0K IO/ 3a3eMIISIOIIHE 3aKHMMbI, €CJIH TAKOBBIE HMEHOTCH;
- IPaBHJIBHOCTD 3aIl0OJTHEHHA TabIHMYeK TeXHUYECKHUX JaHHbIX;

- MAapKHpPOBKa BBIBOJIOB;

- COOTBETCTBHE KOHTAKTHBIX BEIBOIOB,

- KOMIIUJIEKTHOCTB.

9 IToaroToBKAa K MOBepKe H ONpoGoBaHHe CPeACTBA H3MEPEHHH

9.1 KoHTpob yCIOBHH IIPOBENCHHS TOBEPKH

9.1.1 TIpoBecTH KOHTPOJb YCIOBHH NPOBEACHHS MOBEPKH C IOMOINBIO TEPMOTHIpOMETpa H
H3MEpHUTENs [OKasaTelel KadyecTBa OJIEKTPHYECKOH OHEprHH, YKa3aHHBIX B tTabmmue 3 B
COOTBETCTBHH ITyHKTOM 4.1.

9.2 [NpoBepka 31EeKTPHYECKOr0 CONPOTHBIICHHS H30/IALHH

9.2.1 i3aMepeHHe CONMPOTHBIEHHS BTOPHYHBIX OOMOTOK TpaHCOpMATOpa OTHOCHTEJBHO
«3eMITH» pou3BoaMTCs MeraoMMerpoM Ha 1000 B.

9.2.2 Pe3ynbTaTsl MPOBEPKH CYHTAOTCH MOJIOKHUTEIBHBIMH, €CITH CONPOTHBJICHHE H30JIALHH
IS epBHYHOH o6MoTKH TpaHcdopmaropos He MeHee 1000 MOw, 11 BTOpUYHBIX 0oOMOTOK HE
menee 20 MOM wim 50 MOM B COOTBETCTBHHM C PYKOBOJICTBOM IO 3KCILTyaTallHH Ha JaHHYIO
MOAH(HKALHIO.

9.3 PazmarHn4MBaHHUE

9.3.1 PasMarHMuMBAHNAE IPOBOJAT HA TlepeMeHHOM Toke 4acToTo# SO I'u. TpancpopmaTopsl ¢
HOMHHAJTBHOM YacToTo# Bhime 50 'l JomycKaeTcs pa3sMarHH4YHBATh IPH HOMHHATIBHOH YacTOTe.

TpascdopMmaTops! TOKa pa3MarHHYMBAIOT OJJHHM H3 TPEX YKa3aHHBIX HIKE cnocoOoB:

1) Cxema pa3MarHHYMBaHHS IPHBEJICHa HA PHCYHKE 1. Bropuunyro 0OMOTKY 3aMBIKalOT Ha
Pe3nCTOp MOIMHOCTBIO He MeHee 250 BT M CONpPOTHBICHHEM R, Owm, paccyHMThIBaeMbIM (C
OTKJIOHeHHeM B npezenax =10 %) mo popmyne

R = 250/13,., (1)
rae Iuow—  HOMHHATBHBIH BTOPHYHBIH TOK MOBEPSIEMOro TpaHchopMaTopa TOKa, A.
Uepes nepBHYHYIO OOMOTKY IPOITYCKalOT HOMHHAIBHbIH TOK, 3aTEM ILIaBHO (B TeUeHHE OHOH
HJIH IBYX MHHYT) YMEHBIIAIOT €r0 10 3Ha4YEeHHA, HE NPEBBILIAONICTO 2 % OT HOMHHAJIBHOTO.
2) Uepes nepBHUHYIO 0GMOTKY TpaHchopMaTopa TOKa NpH PasOMKHYTOH BTOpHYHON O0OMOTKE
IPONMyCKAlOT TOK, paBHbHl 10 % OT HOMHHAJIBHOrO 3HA4YCHHS NEPBHYHOrO TOKA, 3aTEM ILIABHO

1]



CHHKAIOT €ro JI0 3HaueHHus, He npepimnaromero 0,2 % oT HOMHHAJIBHOTO.

3) Yepes BTopuuHy 00MOTKY TpaHcdopMaTopa TOKa MpH Pa3sOMKHYTOH IEPBHYHOH 0OMOTKeE
NPOMYCKAIOT TOK, paBHBI 10 % OT HOMHMHAIBPHOIO 3HAYEHHs BTOPHYHOIO TOKAa, 3aTE€M ILIaBHO
CHIDKAIOT €0 JI0 3HaYeHHs, He npeBblmaromero 0,2 % oT HOMHHAIBHOTO.

Te Tn Tx

® i %RC@

rne G - cers (TeHepaTop);

Tp —perymupyemoe ycTpoiicTBO (aBTOTpancdopmaTop);
Tn -moHMXaromuil CHI0BO# TpaHchOpMaTOP;

Tx -—mnoBepseMslit TpaHChOpPMATOp;

Ts —BcmomoraTeNbHBIH TpaHCHOPMATOp TOKA;

R —pesucrop;

A - ammepmerp;

V - BOIBTMETP.

Prcysok 1 — [Tpumep cxeMbl pasMarHHYHBaHKS TpaHC(HOPMATOpa TOKA

9.4 INposepka NpaBHIBHOCTH 0603HaY€HMs KOHTAKTHBIX 32KHMOB H BBIBO/IOB

9.4.1 CxeMa TIpOBEpKM NpHBEEHA Ha PHCYHKE 2 HIH PHCYHKE 3. Tlosepsiemsni (7%)
tparcdopmarop u 5TanoH (7,) BKIOYAKT B COOTBETCTBAH C MAapPKMPOBKOH KOHTAKTHBIX 3XHMOB.
3aTeM IUIaBHO YBEJIHYHBAIOT IEPBHYHBIA TOK /10 3HA4YE€HHsA, COCTABIIAIOMIETO (5 + 10) % ot
HOMMHAIBHOTO. B Cilyuae MpaBHIBHOM MapKHPOBKH BEIBOZIOB Ha IIPHOOpE CpaBHEHMS (T1C) moxHO
OIIPE/IeNTHTE COOTBETCTBYIOIIHE 3HAYCHHs IOTPEIIHOCTEH MOBEPAEMOro tpaicopmaropa. [Ipu
HETPaBUIBHOM 0003HAYEHHH KOHTAKTHBIX 32)KMMOB H BEIBOJIOB HJIM HEHCIIPABHOCTH MOBEPACMOTO
TpaHC(opMaTopa cpabaTbiBaeT 3amMTa B IMPHOOpE CPAaBHEHWS TOKOB, B OTOM  Ciydae
TpancdopMarop AaTbHEHINEH MOBEPKE HE MOICHKHT.

10 Onpenejienne METPOJOrHYECKAX XapaKTePHCTHK CPEACTBA H3MepeHHH H
NOATBEP/KIeHHE COOTBETCTBHSl CPeICTBA H3MEPEHHH  METPOJIOrHIeCKHM

TpeOGOBaHHAM

10.1 Onpezenexne NOrpeIHOCTEH

10.1.1 CobGpath cxemy, IpeICTABICHHYIO Ha PHCYHKE 2 WM PHCYHKE 3, IOJK/IIOYHB BBIBOZEI
BTOPHYHOH OOMOTKH 3TaloHHOTO T, (ZOMOJHHMTENBLHOTO 3STalOHHOTO T,) u nosepsemoro Tx
TpaHcOpMaTOpOB K OJHOMMEHHBIM BBEIBOJAM [IC. YCTaHOBHTh Ha HArpy304HOM YCTPOHCTBE Z
TpebyeMoe 3HaueHHE Harpy3KH ¢ HHIYKTHBHO-aKTHBHBIM ko3(dummentoM MomHocTH cos ¢ = 0,8
VM aKTHBHBIM K09 (MHIMEHTOM MOIIHOCTH cos ¢ = 1.

10.1.2 Perymupyommm yCTPOHCTBOM 7 IUIABHO YCTAHOBHT 3HAUCHHE TOKa, paBHOE
MHHHMAIBHOMY, ¢ TIOCJIEAYIOIIHM €r0 yBEIHYECHHEM 10 MAaKCHMAIbHOTO. 3HaueHHs TOKA CIIEMyET
YCTAaHaBIMBAaTh B COOTBETCTBHH C NPHJIOXKCHHEM A, /Ul NPOBEPKH B PaCIIHPCHHOM IHarna3oHe
nepsuuHOro Toka 10 200 % cneayer yCTaHOBHTE 3HAYCHHS, PaBHBIC 150 % 1 200 % HOMHHAIIBHOTO
3Ha4yeHHd. IIpu mojade TOKa Ha OOMOTKH tpancopmaropa Toka T IIC Oyaer MHIMUMPOBATH
3HAUeHHs TOrPEIIHOCTeH. PeryIMpylommM YCTPOMCTBOM IIABHO CHH3HTE TOK /0 HYJICBOTO
3HAYCHHUA.

10.1.3 Tloeroputs omepauud mo 10.1.1 — 10.1.2, moodyepenno MOAKMIOHAL K [IC BBIBOIEI
OCTATbHBIX BTOPHYHBIX OOGMOTOK IIOBEpAEMOro TpaHC(opmaropa ToOKa T.. Tlorpemmnocta
TpaHchOpMATOPOB  JIOIYCKAeTCS  ONMPENETATh C TIepBHYHON OOMOTKOH, KOTOPYIO CO3ZIAI0T
NpONyCKAaHHEM BUTKOB TPOBOJa depe3 UCHTPAlIbHOE OTBEPCTHE, MpH  BCEX 3HAYECHHIX
HOMMHATHHBIX aMIIEPBHTKOB. UHC/IO BHTKOB TaKOW MEPBHYHOH OOMOTKH ONPE/CIIOT U3 yCIOBHS
PaBEHCTBA €€ aMIIEPBHTKOB HOMHHAJIBHOMY 3HA4EHHIO [ICPBHIHOTO TOKA.

Q
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Te Tn

i

—ceTh (TeHeparop);

—perynmpyrolee ycTpoicTBo (aBTOTpaHC(HOpMAaTOp);
—NOHMKAIOIHE CHIIOBOH TpaHc(opMaTop;
—pabouunii 3TAJIOH;

—TI0BepsieMbId TpaHCchopMaTop;

—1pubOp CpaBHEHHS;

—Harpy3Ka;

—KOHTaKTHBIE 32KHMBI IEPBHYHON 0OMOTKH;
—KOHTaKTHBIE 32)KHMBI BTOPHYHOH OOMOTKH.

Pucynok 2 — CxeMa u3MepeHHiH OrpelmHOCTH TPaHC(HOPMATOPOB TOKA B PACITHPEHHOM
nuanasoHe nepBuyHoro Toka 1 - 200 % HOMHHAIBHOTO 3HAYCHHUS, C IPAMEHEHHEM B Ka4eCTBE STallOHa

TTHU-5000.51
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Te _ Tn

VAAAS T VAAAS
|7
Te

w| mm

o] o) A Q

me G —ceTh (reHeparop);
Tp —peryupyolee ycTpoicTBo (aBToTpanchopmarop);
Tn —TIOHHKAIONIHMI CHIIOBOH TpaHcopMaTop;
To —paboumnii 3TaJI0H;
Ts —JIOTIOTHATENTLHBIA pabo4Hil ITAJIOH;
T —ToBepsAeMbIi TpaHcopMaTop;
[IC  —mpubop cpaBHEeHHS,
Z —Harpyska,

JI;, JI, —KOHTaKTHBIE 3@KMMBI IEPBHYHOH OOMOTKH;
U, U2 —KOHTAKTHBIE 32)KHMbI BTODHYHOH OOMOTKH.

PucyHok 3 — CxeMa u3MepeHHit OrpelHOCTH TPaHC(HOPMaTOPOB TOKA B PACIIMPEHHOM
nuanasoHe nepsu4Horo Toka 150 - 200 % HOMHHAIBHOTO 3Ha4YCHHS, C IPHMEHEHHEM B KaueCTBE
stanona UTT-3000.5 u gononuutensHoro stanona UTT-3000.5

10.1.4 TlorpemHOCTs  TOBEPSEMBIX  TpaHC)OPMATOpPOB  JOJDKHA  COOTBETCTBOBATH
HOPMHPOBAHHBIM 3HAYEHHSM, IPHBEICHHBIM B PAJIOKCHHA A.

[IpuMeyaHne: MLIs TpaHCHOPMATOPOB TOKa ¢ 4acToTOH 60 'l MOTPeITHOCTH ONMPEACTAI0T
Ha yactote 50 I'm.
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10.2 Onpenenenue koaddunresTa ocTaTOYHOH HAMArHHYEHHOCTH

10.2.1 Omnpenenenre koddduimeHrTa octaTouHOM HamarHW4eHHOCTH Kr, %, mpoBommTcs y
TpaHcHopMaTOPOB TOKA ¢ KJIaCCAMH TOYHOCTH JUIS 3aIIHTEHI ¢ 0cOObIMH TpeboBaHusIMH (Tabnuna 1)
C HCIIOJIb30BaHWeM aHanm3aTtopa TpanchopmaropoB Toka CTAnalyzer mo cxeme, peCTaBIEHHOM

Ha pHCYHKe 4.
Tx

m m
—0 o
3§
n 2% w
o, O
CT Analyzer
5]
5 Output
)
L]
ﬂSec
1 8 Prim
rie Ix — MoBepseMBIit TpaHCc(opMaTop;

JI1, ] —KOHTaKkTHBIE 33)KMMBI IIEPBHYHOM 0OMOTKH;
W1, U2 —KOHTaKTHBIE 3a)KHMbl BTOPHYHOH OOMOTKH.

Pucynok 4 — Cxema nox/oueHns anamu3atopa Tpaacdopmaropos Toka CTAnalyzer k
noBepsieMOMY TpaHcOpMaTopy

10.2.2 TleTmo THCTEPE3MCA TAKIKE MOXKHO IIOCMOTPETh H H3MEPHTh KO3QHUIMEHT OCTATOYHOM
HamarHpueHHOCTH K, %, Ha 3JEKTPOHHO-Ty4eBOM HIH LHGpoBoM ocnmuiorpade ¢
HCIIOJIb30BaHHEM JIONOJHHUTEIBbHOM CXeMbl (JOPMHPOBAHHS CHTHAIOB I OTKJIOHSIOMIMX IUIACTHH

0 cXeMe, ITOKa3aHHOoi Ha PUCYHKE 5.
Y
X @ I ‘ X
i

Pucynok 5 — Cxema onpezienieHHs K03 QuIMenTa ocTaT04HOH HaMarHHYEeHHOCTH
METOJIOM OCIHUIOrpadHpoBaHus

nepd T

R

rne G —ceTh (reHeparop);
R1,R2 —u3MepHTEIBLHEIH PE3UCTOD;
Cl —KOHJICHCATOp;
TT —T0BepsAEMBbIi TpaHchopMaTop TOKA,

UsmeputenbHbii peuctop R1 moabupaercs ¢ CONPOTHBICHHEM, JIEKAIUM B NIpeJeiax oT 0,1
10 1 Om, 9T06B MEHEMH3HPOBATh €70 BIHUSHHME HA H3MEPEHHE THCTEPE3UCHON NeT/H (PHCYHOK 6).
Jlisi yMEHBIIEHHS MOTPENIHOCTH CONPOTHBICHHE R2 IOKHO GBITH BRICOKHM (R2 = 100 xOm), u
NPEBHIIIATH Ha HECKOJIBKO NOPAIKOB PEaKTHBHOE CONPOTHBIIEHHE KOHICHCATOPA Cl1 (C1 =1 MxD).
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Pucynok 6 —BapuaHThl 0TOOpaskeHHs NET/IH THCTEpe3nca

10.2.3 Koadduuuent ocraTounoi HamarandeHHOCTH Ky, %, onpenensercs no gopmyrne

K, = —=- 100, ()

Ysar

rae ¥,.—ocTaTo9HOE MOTOKOCLEIUIEHHE;
¥ ,t—TIOTOKOCLIETIICHHE HACHIIIECHHS.

Pe3ynbTaTsl CUMTAIOT IIOJIOKHTENBHBIMH, €CJIM [OJNy4eHHBIE IPH TOBEPKE 3HAYCHHA
K03 (DHIMEHTa OCTATOYHONH HAMAarHMYeHHOCTH K: COOTBETCTBYET TpeOOBAaHHSM, YKa3aHHEIM B
tabmuue A.2, NpHIOXKEHHS A.

10.3 Onpenenenne MOCTOSHHON BpeMeHH T

OrnpezeNeHHe MOCTOSHHON BpeMeHH BTOPHYHOro KOHTypa Ts JODKHO OBITH NPOBEJCHO B
tparchopmaropax Toka KiaccoB TouHocTH PR, PX u PXR, nosnyyeHHbIe 3HAYCHHS HE JOJDKHBI
OT/IHYATCS OT YKa3aHHBIX B Tabmuue A.2, mpuiaoxenns A 6onee gem Ha £30 %.

Omnpezie/ieHHe TOCTOSHHON BpeMeHH Ts NPOBOAMTCS C HCHOJIB30BAHHEM aHANIM3aToOpa
tpancdopmaropoB Toka CTAnalyzer B COOTBETCTBHH C PYKOBOIACTBOM IO OJKCIUTyaTallMH Ha
JlaHHBIA PHOOP B PUCYHKOM 4.
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11 Odopmiienne pe3yibTaTOB NOBEPKH

11.1 Pe3ynbTarsl noBepkH TpaHchOpMaTopoB 3aHOCAT B IIpoTokos noBepkH ([Ipunoxenue b).

11.2 Tlpu mMONOXHUTENBHBIX pe3y/lbTaraX MOBEpKH TpaHCGhOpMarop MPH3HAIOT NPHUIOJHBIM K
NPUMEHEHHIO. 3HaK [TOBEPKH HAHOCHTCA Ha TPaHC()OpPMaTop H B NAcHoOpT.

11.3 Ilpu oTpHOaTeNBHBEIX pe3yibTaraX MOBEPKH TpaHchOpMaTop NPHU3HAKT HENPHIOIHBIM K
[IPUMEHEHHIO.

11.4 Ha ocHOBaHWHM NHCHEMEHHOTO 3asBJICHHS BIajeiblla CPEACTBa H3MEPEHHH MM JIHIA,
TIPEACTABHBIIETO CPEICTBO H3MEPEHHH Ha MOBEPKY, IPH IOJIOXKHTEIBHBIX PE3ylbTarax MOBEPKH
0bOpMIISIETCS CBUIETENIBCTBO O TIOBEPKE, IIPH OTPHLATEIBHBIX — H3BEIICHHE O HEIPHIOJHOCTH.

11.5 Ceenenus o pe3ynsrarax nosepku nepenaiot B OenepanbHblii HHOOPMAIHOHHBIH GOH 10
obecneyeHHIO eINHCTBA H3MEPEHHH B COOTBETCTBHH € YCTAHOBJICHHBIM IOPAIKOM.

3as. otaenom 26 YHUUM - punuana o /
®T'VII «BHUUM um.[1.U.Menzeneesay (___y——4  AA Axuecs

=

Ben. umxenep YHUUM - ¢punnana
OI'VII «BHUUM um.JI.U.Menneneesa» 4 A.M. lllabypos
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IIpunoxkenue A
(obs3aTensHOE)
Tabnuma A.l —[Ipenensl KomyckaeMbIX MOTPEIIHOCTEH BTOPHYHBIX OOMOTOK [UIS H3MEpEHHi

y4€ta
[Tpenensl nonycTUMBIX norpemHocTed | Inanazon
Krace [lepBuunsEIii TOK B % VYrnosoi BTOPHYHOH
TOUHOCTH OT HOMHHAJTLHOTO Toxosol, % HarpysKy, %
3HAYEHHS MHH cpan HOMHHAJBHOTO
3HA4YEHHUS
1 4.7 + 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 +),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 Tagn | TRl
100 = 120 +0,50 + 30 + 0,90
150 + 200 +0,50 + 30 + 0,90
5 +1,50 + 90 + 2,70
0 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
L 100 + 120 + 1,0 + 60 + 1,80
150 + 200 + 1,0 + 60 + 1,80
3 + 3,0
5 50+ 120 + 50 He HopMupyertcs ot 50 mo 100
10 +10,0

Ta6mua A.2 — [peens! 10MyCcKaeMBbIX OrPENIHOCTEH BTOPHYHBIX 0OMOTOK JUIS 3aIHThI

Ilpenens! 1OMyCKaeMO# IOTPEIIHOCTH Koadduument
Knace HoMuHaIEHOM NEPBUYHOM TOKE TIOJTHOH IIPH TOKE OCTaTOYHOH
TOYHOCTH ToxoBoH, Vriaoso# HOM. IIpeIeNIbHOM | HaMarHH4EeHHOCTH,
% MHH cpan KPaTHOCTH, €, % Kg, %
ap - | +60 +1,8 3 He HOpMHupyeTCH
10P +3 He nHopmupyercs 10 He HOpMHupYETCS
SPR +] +60 | £1,8 5 <10
10PR +3 He HOpMHpYeETCS 10 <10
PX 0,25 He HOpMHpYETCH He nopmupyercs | He nopmupyetcs
PXR %] He nopmupyercs He nopmupyeTcs <10

1%




IIpuaoxenue b
(pexomeHIyEeMOE)

@®opma MpoOTOK0.J1a NOBEPKH
TpancdopmMaTopoB TOKA NPOXOAHBIX

MPOTOKOJI IOBEPKH
Tpanchopmarop Toka , KJTacc TOYHOCTH

3aBojckoii Ne

["ox BeITyCKa

HomuHaIBHBIH TepBHYHBIA TOK

HoMuHaNBHBIH BTOPUYHBIA TOK

HoMmunansHas yacToTa (QuanasoH)

[IpeanpusATHE-H3rOTOBHTENb

[Ipunamiexur

HAHMEHOBaHHE OPraHU3alluH, IPe/ICTaBUBIIEH TpaHC(HOPMATOP Ha MOBEPKY
CpencTBa OBEPKH:
VYcoBus npoBeIeHHs TOBEPKH

B.1 Pe3ynsTar BHEIIHEr0 OCMOTpa

COOTBETCTBYET, HE COOTBETCTBYET
b.2 Pe3ynpTaT NOBEPKH COMPOTHBIICHUS H30JIALIMA

COOTBETCTBYET, HE COOTBETCTBYET
B.3 Pazmarui4yuBaHHe

B.4 Pe3ynsTar npoBepKH NPaBHILHOCTH MaPKHPOBKH BBIBOJIOB

COOTBETCTBYET, HE COOTBETCTBYET
B.5 Pe3ynbTarhl ONpeieIeHHs MorpeliHocTeH

Ta6numa A.1 — Pe3yssTaTsl OnpesieIeH s TOrpelIHOCTeH

ITorpemHoCTb
) Harpyska ANGCARe TIOBEPAEMOTO
HOMHHEJ'II:HI:IH MOBEPAEMOTO | o woro Toka, % TpanchopMaTopa
MEPORAESR 10K, Tpaﬂcqyo;ga;.opa OT HOMHHAJIBHOTO
A TOKa, 2 3HA4YeHHA &, % As,’
IIPH COSP =___

B.6 Pe3ynbTaTsl onpezenenus kosd@uuueHTa 0CTAaTOYHON HaMarHH4eHHOCTH K
B.7 Pe3y/bTaThl ONpe/ieieHHs TIOCTOSHHOH BPEMEHH Ts

3aKII0YEHHE M0 pe3yIbTaTaM MOBEPKH

IPUroJieH / HENPHIOZIeH

[ToBepKy MPOBOIKI

MIOAMHCH HHHIHAT, GaMHIHs

Jlata npoBeicHHA MOBEPKH

OpraHun3anus, NPOBOAXBINAsA MOBEPKY
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