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TOCYJIAPCTBEHHAS CUCTEMA OBECITEYEHMS EJJMHCTBA U3MEPEHUI
Tpancdopmaropsl Toka TB
METOJIUKA IIOBEPKU
MIT 12-26-2022

JlaTa BBeJIeHHS B ICHCTBHS « /-7 Yz 2022

1 O6mue nosokeHust

1.1 Hacrosmas Meroamka pacnpocTpanseTcs Ha TpaHcdopmaropsl Toka TB (mazee —
Tpancdopmarops), usrotoeiennsile OAO «C3TT» r. Exatepunbypr, # ycTaHABIMBAaeT METOMLI H
CpeICTBA MNEPBHYHOM ¥  mepuHomudeckod nosepok. IloBepka TpaHcdopMaropoB jo/mkHa
IIPOM3BO/IMTHECS B COOTBETCTBMH ¢ TpeOOBaHMAMH HAcTOsIIEH MeTouKky. Jlo BBOJA B 9KCILTYaTaIHIO,
a TaKKe MOC/Ie PEeMOHTa TpaHCHOPMATOphl MOIJIEKAT IIEPBHYHON IOBEPKE, a B Ipolecce
IKCILTyaTallMy — IEPUOIMYECKO MOBEPKe.

1.2 Tlpu muposeneHMM TOBepKH  JODKHA  ODECHEYMBATECH  IPOCIEKHBAEMOCTD
Tpancdopmaropos  k I'DT 152-2018 «l'oCyJapcTBEHHOMY NEPBMYHOMY OTAIOHY EIMHMI(
KO3 PHUUKCHTOB Npeobpa3oBaHus CHIbI JIEKTPHYECKOrO TOKA» COTIACHO TIOCYIapCTBEHHOI
NOBEPOYHOH CXEME /Ul CPEACTB M3MEpeHHH Ko3(pHUUMEHTOB mnpeo6pa3oBaHMs CHIIBI
JJICKTPHYECKOr0 TOKA, YTBEPXJICHHOW npukazoM (DeepajbHOr0 areHTCTBA 110 TEXHAYECKOMY
peryJupoBaHuio 1 MeTpojioruu Ne 2768 ot 27 nexabps 2018 r.

1.3 Tlpn nposenenmm mnoBepku Tpancpopmaropos B auamasoe or 1 % g0 120 %
HOMMHAIIBHOTO IIEPBUYHOIO TOKA, @ TAK XK€ KJIACCOB TOYHOCTH B cooTBeTcTBMH ¢ ['OCT 7746-2015
«Tpancopmaropsr Toka. Obmue TeXHUYECKHE YCIOBHS», JOMYCKACTCS NPOBOIUTE IIOBEPKY II0
noxkymenty I'OCT 8.217 — 2003 «I'CH. Tpanchopmatopst Toka. MeTo/mKa moBepKu».

1.4 B uHacrosimeii MeTOAMKe IOBEPKH pealH30BaHA noBepka nuddepeHIHaIBHBM (HyJIEBBIM)
METO/IOM.

1.5 B pesyinbrate moBepk# ZOJDKHBI GBITH MOITBEPX/ICHBI METpPOJIOTHYECKHE TpeOoBaHMS,
IpuBe/IcHHBIE B Tabmune 1.

Tabmuua 1 — Metposoruyeckue XxapakTepHCTHKH

HanmenoBanue napamerpa 3Ha4eHue
HomunanbHoe Hanpsbkenue BBoa, kB ot 0,66 mo 750
HomunanbHEI nepBHYHEI TOK (1),0,), A ot 50 go 40000
Jlnanason nepBHYHBIX TOKOB, % OT 3HAYCHHS [}, ,,, ot 1 mo 200
Homunanensni BTopaunslif ToK (15,,,,), A 1: 225
Yacrora, I'n 50; 60

Knacc ToyHOCTH BTOPHYHEIX 06MOTOK:

ns ydera u uamepenuii no 'OCT 7746-2015 0.25;0.20,58; 0,5; 1; 3; 5; 10

Kiiace To9HOCTH BTOpPHYHEIX 06MOTOK /IS 3aIUTHI:

-0 I'OCT 7746 - 2015 5P; 10P
-0 'OCT P M3OK 61869 — 2 - 2015 SPR; 10PR
HomunaneHas BTOpHYHAs Harpyska, B-A, ot 1 20 150
BTOPHYHBIX 0OMOTOK

Huwkuuii  npenen  BTOpuuHON  Harpysku, B-A,

JUIst TpaHc(OpMaTopoB KJIacCOB TOYHOCTH 1
0,2S; 0,58

HomunaneHas npeaenbHas KPaTHOCTb

BTOPHYHOM OOMOTKH JUIS 3aIMUTEI ot 2 0 100




2 HopmaTHBHbIE CCHLTKH

2.1 B HacTosmel METOIHKE HCIIOIB30BAHbI CCHUIKH Ha CIIEIYIOIIHEe JOKYMEHTHI:
[lprka3 Musnpomtopra Poccnn ot 31 mons 2020 r. Ne2510 «O6 yTBepknerny mopsika
NpOBEJICHHS TIOBEPKH CPEACTB H3MepeHHi, TpeOoBaHWH K 3HAKY MOBEPKH M COACPIKAHHIO

CBHJIETENILCTBA O IOBEPKE)
[lpukaz MunucTepcTBa

Tpyaa

H  CcolMambHO#N 3ammTel PoccHiicKoi

Qenepaii 0T

15.12.2020 Ne 9038 «O6 yreepxkaeHun IlpaBun mo oxpaHe TpyJAa NpH SKCIUTyaTallkH
3IEKTPOYCTaHOBOK
FOCT 12.2.007.0-75 CCBT. Wsnemus osnektpotexnudeckue. OOmme TpeOoBaHHSA

0e301acHOCTH

FOCT 12.3.019-80 CCBT. Wcnsitauus u u3MepeHus diekrpudeckue. OOume TpeboBaHHs

0e301macHOCTH

IIpukas @enepaibHOr0 areHTCTBA MO TEXHHYECKOMY PEry/IHpOBAHHIO H METPOJIOTHH OT
27 nexabps 2018 . Ne 2768 «O6 yrsepxkaenuu [0cyrapcTBeHHOH MIOBEPOYHOM CXEMBI /IS CPE/ICTB
H3MepeHnii K03 GHIHEHTOB MPeoOpa3oBaHusl CHIIBI JIEKTPHIECKOIO TOKa»

3 llepeyeHnb onepanuii MNOBEPKH
3.1 Ipu npoBeICHHH MOBEPKH BHINOJIHAIOT ONEpalliy, YKa3aHHBIC B tabmane 2.

Tabnuua 2 — Onepanuy NOBEPKH

IIposenenue onepauuu npu | Homep pasnena (myHkra)
HaumenoBanue onepannu NepPBHYHOMR ITepuonu- MEeTO/MKH ITOBEPKH, B
NOBEpKE 4eCKOi COOTBETCTBHH C KOTOPBIM
NIOBEPKE BBITIOJTHAETCS OIEpalHs
MIOBEPKH
BHemH#u# 0CMOTP CpeicTBa H3MEPEHHH Jla Jla 8
IToaroToBka K noBepke u onpoboBaHHe
Cpe/ICTBa M3MEPEHHi Ha Ha 9
OnpeneneHue METPOJIOrHYECKHX
XapaKTEPUCTUK CPE/ICTBA H3MEPEHHH H
NO/ITBEP)KICHUE COOTBETCTBHA CPE/ICTBA Ja Ha 10
H3MEpPEHHH METPOJIOrHYECKHM
TpeOOBaHUAM

4 TpeGoBaHus K YCJIOBHAM NPOBE/IeHHSI MOBEPKH
4.1 Ipu npoBeIcHHH MOBEPKH AODKHBI ObITh COONMIOICHBI CIICAYIOLIHE YCIOBHSA:

— TeMIepaTypa OKpyKarowero Bo3ayxa, °C ot 10 o 35;

— OTHOCHTEJIbHAA BIKHOCTH BO3ayXa, % ot 30 o 80;

— 3JIeKTpONUTaHke — 0fHO(a3Has ceTh, B ot 198 no 242;
—uyacroTa, ['11 ot 47,5 mo 52,5.

4.2 CpejcrBa MOBEPKH MOATrOTABIMBAIOT K paboTe COIJIACHO yKasaHHAM, NMPHBEICHHBIM B

IKCIITYyaTAllHOHHBIX JOKYMEHTax.

5 TpeOoBaHHs K CENHATHCTAM, OCYLIECTBJISIIOIIHM 0OBEPKY
5.1 K mpoBeIeHHIo OBEPKH JOIYCKAIOT JIKL, paboTAIOIAX B OPraHH3alliH, aKKPEAHTOBAHHOH

Ha TpaBO TOBEPKH, W3YYMBIIMX HACTOAIIYI0O METOMHKY, 3KCIUTyaTallHOHHBIE JIOKYMEHTHI Ha
TpaHcOPMATOPEl, WMEIOIIMX CTaX paboThl B KadyecTBe MOBEpUTENIEH CPEJICTB H3MEpEeHUH
JNEKTPHYECKHX BEIMYHH HE MEHee OIHOrO rojia H rpymmy AOMycKa Io SNeKTpoOEe30MacHOCTH He
auxke I11.



6 MeTpoJiornyeckne H TeXHHYeCKHe TPeOOBAaHHS K CPeJACTBAM NOBEPKH
6.1 Ilpu npoBejeHUM OBEpKA IPUMEHSIOT CPECTBA IIOBEPKH CcoracHo Tabmume 3.
Tabnuna 3 — Metponorudeckue TpeOoBaHUS K CPEeCTBaM IMOBEPKHU

Onepauun MeTtponoruyeckue TpeOOBaHUS K CPe/ICTBaM Ilepevens peKOMEHIyeMBIX
HOBEPKH, IIOBEPKH, HEOOXOIMMBIE U1l IPOBEICHUS CPEJICTB IIOBEPKH
Tpedyromue MIOBEPKH
NpPUMEHEHUS
CpeICTB
TIOBEPKH
JlnanazoHsl  M3MEpEHMM ~ TeMmeparypsl ¥ | TepMOrMIpoMeTp  3JIEKTPOHHBIH
OTHOCHTEJIbHOM BiIaXHOCTH He MeHee Tpebyembix | «CENTER» 313,
mo 1. 4 per. Ne 22129-09
Hamepurenn nokasaresnei
Jluana3oHbl M3MEPEHUH HANPSHKEHHS M YacTOTHI | KAYECTBA JIEKTPUYECKOH YHEPrUH
He MeHee TpedyeMsIX 1o 1. 4 Pecypc-UF2,
per. Ne 21621-03
Huanazon usmepenuii or 200 xOm go 100 I'OMm, | Meraommetp 11C0202,
KJIACC TOYHOCTH 2,5 per. Ne 38890-08
Pabouwnit Tanon 2 paspsga  emunun | Tpancdopmarop TOKa
Kko3ddumnuenta " yria MaciTabHOro | U3MepuTe/bHbIH  J1abopaTopHBIH
npeoOpa3zoBanus CHHycouaalbHOro Toka, npukas | TTHU-5000.51 per. Ne 55278-13
®denepabHOrO areHTCTBA [0 TEXHHYECKOMY | MIIH JiBa TTHU-5000.5,
peryiupoBaHuio u Merposioruu Ne 2768 ot 27 | per. Ne 27007-04
Paznen 9 nekabps 2018 r. HomuHanpHblE 3HAYCHHS
ITonroroska | mepsuunoro Toka (5; 10; 15; 20; 25; 30; 40; 50;
kK nosepke u | 60; 75; 80; 100; 150; 200; 250; 300; 400; 500;
omnpo6osanue | 600; 750; 800; 1000; 1200; 1250; 1500; 2000;

2500; 3000: 4000, 5000) A, HOMHHAIbHBIA
BTOpHuHBIN TOK 1 A, 5 A, xiacc Tounoctu 0,05

HomunaneHele 3HadeHus TOKOB 1 A, 5 A,
npezensl A0MYCKAaeMOil NOrpeltHOCTH U3MEPEHHI

OTHOCHTEIBHOMI Pa3sHOCTH JNEHCTBYIOIIMX
3HAYCHH I JIBYX TOKOB
8=+(0,05"[Aofd+1,5:107|As|+5°107) %, mnpemens:
JIOIyCKaeMo abcomoTHOR HOrPEIIHOCTH

uaMmepenuit abGcomoTHOM pasHOCTH (a3 aByx
ToKOB A=%+(0,05"|As/+1,5°|Ayr [+0,5)

[Tpubop cpasnenns KHT-05, per.
Ne 37854-08

HomuuaneHeli ToK, obecneumBarommuii 200 %
HOMHHAJIBHOTO HIEPBUYHOIO TOKa
TpancdopMaropa U3 cocTaBa yCTaHOBKH

PerynmupyeMmblii HMCTOYHHK TOKa
PUT-5000




Ilpononxkenue tabauus 3

Onepauun
IIOBEPKH,
Tpelyromue
IIPUMEHEHHUS
CpE/ICTB IIOBEPKH

MeTtponoruyeckne TpeOOBaHUS K CpeACTBAM
II0BEPKH, He0OXOJUMBIE /IS IPOBE/ICHUS
MIOBEPKH

Ilepeuens pekoMeHIyeMBIX
CpPE/ICTB IIOBEPKH

Pa3zpgen 10
Onpenenenue
METPOJIOTHIECKAX
XapaKTEPUCTHK
cpejicTBa
HM3MEPEHUH

Pabounii sTayion 2 paspsja eInHHI
ko3dduumenTa 1 yria MacirabHoro
npeobpa3oBaHus CHHYCOMJATBHOIO TOKA,
npuka3 OejiepaqsHOrO areHTCTBA 110
TEXHHYECKOMY PETyJIHPOBaHHIO U
Metposoruu Ne 2768 ot 27 nexabps 2018 .
HomuHansHEIe 3Ha9eHHs IIEPBHYHOIO 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 BTOPAYHBIH
Tok 1 A, 5 A, xmacc Tognoctu 0,05

Tpancdopmarop Toxa
M3MEPHUTEbHBIH J1ab0paTOpHBIH
TTH-5000.51 per. Ne 55278-13
uiu gBa TTHU-5000.5,

per. Ne 27007-04

HomuHansHEIE 3Ha4eHHsA TOKOB 1 A, 5 A,
TIpe/IeJIbl I0NYyCKaeMOM IIOTPEIIHOCTH
M3MEPEHUH OTHOCHTEIbHOM PasHOCTH
JNEHCTBYIOUIMX 3HAYEHHI JIByX TOKOB
8=+(0,05"|Aof+1,5:107|As+5:107) %,
IpeJIesIbl I0ITycKaeMoi abcomoTHO!
IIOrPEIHOCTH U3MEpEHUH abComOTHOM
pasHocTH (a3 AByX TOKOB
A=%(0,05'|As|+1,5°|Aot |+0,5)’

ITpubop cpaBuenus KHT-05, per.
No 37854-08

JlnanazoH BOCIIPOH3BEACHHH CHIIBI
nepeMmexnHoro Toka ot 0 10 5 A, npezeist
JIOITyCKaeMOH OTHOCHTEIbHOM IIOrPEIIHOCTH
BOCIIPDOH3BE/ICHHH CHJIbI IEPEMEHHOI0 TOKA
0,1 %, npeaensl A3MEPEHUH HaPKCHUS
nepemenHoro toka 0,3 B, 3 B, 30 B, 300 B,
HpeZesibl J0MyCKaeMON OTHOCHTEIBHOM
HNOTPEMIHOCTH U3MEPEHUH HANPHKEHUA
nepeMerHoro Toka £0,1 %

AHanu3arop TpaHcopMaTopoB
toka CT Analyzer, per. Ne 40316-
08

Jlnana3zoH MMITyIbCHOTO  3IEKTPHYECKOro
manpsokenns or 1-10% mo 400 B ¢
JUIMTEIBHOCTBIO MMITYJIbCA OT 2:10" no
2,5:10° c, NIpeIeIIbl JOITyCKaeMou
abComOTHOM  MOrpeUIHOCTH  M3MEpEHHs
HAIPSHKEHUS MIOCTOSHHOrO ToKa Ay==%(0,5-10
2.8 K,+1) MB, npejaeasl  A0ITyCKaeMOoH
abcomoOTHOM  IMOTPemIHOCTH  H3MEpPEHHS
BpeMeHHBIX MHTEPBANOB AT, =E(0,06/F yycxp
+1:10% Ty ©

Ocuumorpad mudpoBoi
sanomuHarommit HDO4054, per.
Ne 53644-13

HomuuaneHeli  Tok, obOecneunBarommii | Perymupyemslifi HCTOYHHMK TOKa
200 % HommHampbHOrOo mnepBu4Horo Ttoka | PUT-5000

TpaHchopMmaropa

Paboumit quanazon Toka ot L.y (1 - 200) %, | Harpy3ounoe yctpoiictrBo HTT
BenmyuHa Harpyskun (1 - 100) B-A, | 50.5-1

K03GGHUIUMEHT MOIIHOCTH HAIPy3KH COS @ =
0,8,cosp=1




IlpuMeyanue: @pH YBEIMYCHHH BEJIMYMHBI HArpy3KM JIONYCKAeTCs HCIOIb30BATh
aHAJIOrHYHOE HArpy304HOE YCTPOMCTBO (CXeMa NOJK/IIOYEHHUS - 110C/Ie/I0BaTe IbHAs ).

6.2 JlomyckaeTcs MCIONB30BAaTh IPH IIOBEPKE JPYrM€ YTBEPXK/ICHHBIE M ATTECTOBAHHBIE
3TAIOHBl €IWHHWIl BEJIMYMH, CPEJACTBA H3MEPEHHH YTBEPXKAECHHON0 THNA M IOBEPEHHEIE,
YJIOBJICTBOPSIOLIME METPOJIOIHYECKUM TpeOOBaHUAM, YKa3aHHBIM B Tabimie 3.

6.3 DTanoHs! A0JDKHEI OBITH MIOBEPEHB! (ATTECTOBAHBI), CPEACTBA H3MEPEHUI TIOBEPEHBI.

7 TpeboBanus (ycs1i0Busi) no obecneyeHn o 6e30NacHOCTH NPOBeJeHHUS

NOBEePKH

7.1 Ilpm nosepke TpaHcdopmaropoB cobmoparor TpeGoBaHMS 3J1eKTPOOE30MACHOCTH MO
I'OCT 12.3.019-80, I'OCT 12.2.007.0-75 u pykoBozacTBytotcs [IpaBuiamu 1o oxpaHe Tpyaa IpH
JKCIUTyaTallud  3JIEKTPOYCTAHOBOK, YTBepkAeHHBIMH [Ipukazom MunucrepctBa Tpyaa #
conmanbHoi 3amMThl PO ot 15.12.2020 mrons 2013 r. Ne 903H.

7.2 Taxxe nomxHel ObITe oOecredensl TpeOoBaHMs Oe30macHOCTH, YyKa3aHHBIE B
9KCILTYaTallMOHHBIX JOKYMEHTAX Ha CPE/ICTBA IIOBEPKH.

8 BHemHmit 0cMOTp CcpecTBa H3MepPEHH i

8.1 Ilpu BHemHEM OCMOTpE HEOOXOJUMO YCTAHOBHTE:

- COOTBETCTBHE BHEIIHEIoO BHIA TpaﬂchopmaTopa CBCICHHAM, IPUBEACHHBIM B OIIMCAHHUH
THIIA,

- COCTOSIHHE IMOBEPXHOCTH HAPYKHBIX H30JIAIMOHHEIX 4acTEH;

- COCTOSHHE 3AIUTHBIX MOKPHITHH HAPYKHBIX YacTeH;

- COCTOAHHEC IUIOIIAI0K 110 3a3€MJIIAIOIIHE 3aKHUMBI, €CJIM TAKOBBIE HMEHOTCH,
- [IPaBHJIBHOCTE 3aI10JTHEHHA TabJIMYeK TEXHHYECKHX JaHHBIX

- MapKUPOBKA BEIBOJIOB;

= COOTBCTCTBHC KOHTAKTHBIX BBIBOJIOB,

- KOMIIJICKTHOCTB.

9 IloaroroBka K nMoBepKe H ONPo0OBAHHE CPEJCTBA H3MEPEHHMI

9.1 KoHTpo/b yc/i0BHH IPOBEICHHS OBEPKA

9.1.1 IlpoBecTH KOHTPOJIL YC/IOBHH IIPOBE/ICHHS MOBEPKH C IIOMOIIBIO TEPMOTHIPOMETPA H
H3MEpHUTEIs II0KasaTeslell Ka4yecTBa OJJIEKTPHYECKOM OJHEpPruM, YKa3aHHbIX B Tabmmme 3 B
COOTBETCTBHH IIYHKTOM 4.1.

9.2 IlpoBepka 271EKTPHYECKOTO CONPOTHBIICHHS H3O0ISIMHA

9.2.1 Mi3mepenre CONPOTHBIIEHHS BTOPHYHBIX OOMOTOK TpaHcopMaTtopa OTHOCHTEILHO
«3eMJIM» NIpOM3BOAMTCS Meraommerpom Ha 1000 B.

9.2.2 Pe3ynbTaThl NPOBEPKH CUMTAIOTCS MOJIOXHTEIBHBIMH, €C/IHM COIPOTUBICHHE H3OJIALMHU
coctaBiseT He MeHee 50 MOm.

9.3 PasamaruuuuBanue

9.3.1 PasmaraguMBanue IIPOBOJAT Ha IIEpEMEHHOM ToKe 4acTotoi 50 I'u. TpanchopmaTopsl ¢
HOMHMHAIBHOH YacToToM Belne 50 'l 10myckaeTcs pa3sMarHHYMBaTh [IPH HOMHHAIBHOM YacToOTe.

TpancdopmaTops! Toka pa3MarHHYMBaiOT OXHUM U3 TPEX YKa3aHHBIX HHKE CIIOCOOOB:

1) Cxema pasmarHMuMBaHMs NpHUBEJCHA Ha pucyHKe 1. Bropuunyio 0OMOTKY 3aMbIKaloT Ha
pe3ncTop MOmHOCTEI0O He MeHee 250 Bt um conpormBinenmeMm R, Om, paccuumteiBaeMbM (C
oTkJIoHeHHeM B nipejenax £10 %) no dopmyne



R = 250/12,. (1)

rae lyw— HOMHMHATBHBIN BTOPHYHEIA TOK MOBepsieMOro Tpancdopmaropa Toka, A.

Yepes nepBuuHy0 0OMOTKY IIPOITYCKalOT HOMHHAIBHEIH TOK, 3aTEM IUIABHO (B TEYEHHE OQHOM
WIM JIBYX MHHYT) YMEHBIIAIOT €ro 0 3HaYEHMs, He npeBblmaomero 2 % oT HOMUHAIBHOTO.

2) Yepes nepBuuHyio 0OMOTKY TpaHC(oOpMaTopa TOKa NP Pa30MKHYTOH BTOPHYHOH 0OMOTKe
IPOIYCKArOT TOK, paBHbIM 10 % OT HOMHHAJIBHOIO 3HAYeHHWs [EPBHYHOIO TOKA, 3aTEM ILIABHO
CHIDKAIOT €ro JI0 3Ha4YeHus, He npepsimaioniero 0,2 % oT HOMHHATBHOTO.

3) Uepe3s BTOpuUHYIO 06MOTKY TpaHchOpMaTopa TOKa MPH Pa30MKHYTO#H IEpBHYHON 0OMOTKE
IPOITYCKAIOT TOK, paBHbli 10 % OT HOMHMHAJIBHOIO 3HAa4YE€HUs BTOPHYHOIO TOKA, 3aTEM ILIABHO
CHIDKAIOT €r0 10 3Ha4eHus, He npepbimaioniero 0,2 % oT HOMHHAIBHOTO.

Te Tn Tx
R
14 W IL
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rae G — cets (reHeparop);

Tp — perynupyemoe ycTpoicTBO (aBTOTpancdopMaTop);
T — nonmxaromuii cui10Boi Tpanchopmarop;

Tx — noBepsieMslii TpancdopmaTop;

Tg — BcnoMorarenbHEIH TpaHchOpMAaTOp TOKA;

R — pesuctop.

Pucynox 1 — Ilpumep cxeMbl pasMarHM4MBaHus TpaHcHOpMaTopa TOKA

9.4 IIpoBepka MpaBHILHOCTH 0003HAYEHMS KOHTAKTHBIX 3a)KMMOB ¥ BHIBOJIOB

9.4.1 Cxema mnpoBepkdM NpHBeIeHa Ha pucyHKe 2 wiu pucynke 3. Iloeepsemsrii
TpanchOpMaTop H ITAIOH BKIIOYAIOT B COOTBETCTBHM C MApPKMPOBKOW KOHTAKTHBIX 3@KHMMOB.
3aTeM IUIaBHO YBEJIMYMBAIOT IIEPBHYHBIA TOK [0 3HaveHus, cocrasisomero (5 + 10) % or
HOMHHAIBHOTO. B cirydae npaBuisHOM MapKMpPOBKH BBIBOJIOB Ha npubope cpasaenus (I1C) MoxHO
ONpe/IeIuTh COOTBETCTBYIOLIME 3HAYEHMsA IIOTPEIIHOCTEH IMoBepsiemMoro TtpaHchopmaropa. Ilpu
HENPaBHILHOM 0003HaYeHHH KOHTAKTHBIX 32)KHMOB ¥ BEIBOJIOB HJIM HEMCIPABHOCTH IOBEPSEMOr0
TpancdopMaropa cpabaThlBaeT 3amuTa B IOpHOOpPEe CpaBHEHHS TOKOB, B OJTOM Clydae
TpaHc(OpMaTOp JaibHElIIelH IOBEpKe He IO UIEIKHUT.

10 Onpenesenne MeTPOJIOrHYeCKAX XapaKTePHCTHK CPEACTBA H3MEpPEHHH M
NOATBEPK/ACHHE COOTBETCTBHA CpEeACTBA HM3MEPEHHH MeTpPO/JIOrHYeCKHM
TpeboOBaHHAM

10.1 Onpenenenue norpeuHocTei

10.1.1 Cobpare cxemy, NpeACTaBIEHHYIO Ha PUCYHKEe 2 WIIH PUCYHKE 3, IOAKIIOYMB BBIBOIBI
BTOpMYHOM 0OMOTKH dTanmoHHOro 7, (ZOHOJHHMTENbHOro 3TanoHHOro I,) W moBepsemoro (7)
Tpanc$opMaTopoB K OJHOMMEHHEIM BhIBojaM [IC. YcTaHOBHTH HA HArpy304HOM YCTpOHCTBE Z
TpedyeMoe 3Ha49E€HHE Harpy3KH ¢ HHIYKTHBHO-aKTHBHEIM K03()(GHIHEHTOM MOIHOCTH cos ¢ = 0,8
WM aKTUBHBIM KO3 QHIMEHTOM MOIMHOCTH cos ¢ = 1.

10.1.2  Peryiupyrommm ycTpoiicTBoM 7, IIIaBHO YCTaHOBHTh 3HAaY€HHE TOKA, PpaBHOE
MHUHHUMAIBHOMY, C IOCJIEAYIOIMAM €0 YBEIMYCHUEM JI0 MAKCHMAIBHOT0. 3HAYECHHUS TOKA ClIE/yeT

yCTaHaB/IMBAaTh B COOTBETCTBHH C IPHJIOKCHHEM A, AU IIPOBCPKH B paCIIMPEHHOM HAIIa3OHE
8]



neperyHOro Toka 10 200 % cnexyer yctaHOBHTH 3Ha4eHHs, paBHble 150 % u 200 % HOMHHAIBEHOTO
3Hadenus. [Ipu momade Toka Ha oOMoTku Tpanchopmaropa Toka Ix [IC Oymer mHAHIMpOBaTH
3HAYEeHHs morpemHocTedl. PerynMpyioluM YCTpPOHCTBOM IUIaBHO CHH3HTh TOK JO HYJIEBOIO

3HAYCHHS.

10.1.3 Tlosroputs omepamus mo 10.1.1 — 10.1.2, noouepenno noxaxmouas k IIC BeBOABI
OCTallbHBIX BTOPHYHBIX 00MOTOK moBepsemoro TpaHchopmaropa Toka 7Ty [lorpemmsoctu
TpaHc(pOpMAaTOpOB JOMYCKAaeTCs ONpEAeNATb C MEpBHYHOH OOMOTKOH, KOTOpYKO CO3/aloT
NpONyCKAaHWEM BHTKOB [POBOJA 4epe3 LEHTpPaIbHOE OTBEPCTHE, IpPH BCEX 3HAYCHHAX
HOMHHAIBHBIX aMIEPBUTKOB. UHCI0O BHTKOB TaKOH MEpBHYHOH OOMOTKH ONMpEJENAIOT U3 YCIOBHS
paBEHCTBA €€ aMIIEPBUTKOB HOMHHAJIbHOMY 3HA4YEHMIO IEPBHYHOTO TOKA.

Ty T4

c

AN VAALS
e 3
n1 2 n1 nz

rae  ~ — cetb (reHeparop);
T, — perynupylolliee yCTpOHCTBO (aBTOTpaHCc(OpMaTop);
T'»— nmoHwxaromuit cunoBo TpaHchopMarop;
T, — paGouwmii 3TaIOH;
T — noBepsieMblif TpaHcopmarop;
I1C — npubop cpaBaenus;
Z — Harpy3ka;
JI1, JI2 — KOHTaKTHBIE 3aXKHMBI IEPBUYHON OOMOTKH;
W), Nz — KOHTaKTHEIE 32KHMBI BTOPHYHOH 0OMOTKH.

Pucynok 2 — Cxema u3MepeHH#H NOrpelTHOCTH TPaHC(OPMATOPOB TOKA B PACIIHPEHHOM

AuanaszoHe nepsuuHoro Toka a0 200 % HOMHHAIBHOTO 3HA4YeHHs, C IPUMEHEHHEM B Ka4eCTBE ITAI0HA
TTHU-5000.51
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ni| w2

oso
o
s

rae  ~ — ceTh (reHeparop);
T, — perynupyiolnee ycTpOHCTBO (aBTOTpaHchopmaTop);
T»— noHMKaromuii CHII0BOH TpaHcdopmarop;
T, — pabounii 3TanoH;
Ts — nonoNHUTEIbHBIH pabo4mii 3TaNoH;
T — noBepseMsIii TpaHchopMaTop;
[1C — npuGop cpaBHEHHS;
Z — Harpy3ka;
JI1, JI — KOHTaKTHBIE 3KUMBI IEPBHYHON 0OMOTKH;
W1, M2 — KOHTaKTHBIE 32KHMBI BTOPHYHOH 0OMOTKH.

Pucynok 3 — Cxema H3MepeHHit IOrPeIHOCTH TpaHC(HOPMATOPOB TOKA B pacIIHpeHHOM
JManasoHe nepBHYHOro Toka 10 200 % HOMHHATBHOTO 3HAYECHHUS, C IPHMEHEHHEM B KaUeCTBE ITAI0HA
TTH-5000.5 u nonoaauTeNbHOrO 3Tasiona TTU-5000.5

10.1.4  Tlorpemnocts moBepseMbIX  TpaHC()OPMATOPOB  JOKHA  COOTBETCTBOBATh
HOPMHPOBaHHBIM 3HAYECHUAM, IPHBEICHHBIM B IIPUIIOKEHHH A.

[Ipumeyanue: a1 TpaHCHOpMaTOpPoB TOKa ¢ 4acToToi 60 'l mOrpemHOCTH onmpeessior
Ha yactoTe 50 '




10.2 Onpeaenenne kodpduumenta 0cCTaTOYHONH HaMarHHYEHHOCTH

10.2.1 Omnpenenenue kod¢p@uUMEHTAa OCTaTOYHOH HamarHuueHHOCTH Kr, %, NpoBOAMTCS C
UCIIO0/Ib30BaHMeM aHanu3atopa TpaHcdopmatopoB Toka CT Analyzer. Cobpate cxewmy,
TIPE/ICTABIIEHHYIO Ha PHCYHKE 4.

OUTPUT

o0

o nz-])

T %« (T Analyzer

PRIM

rne T - NOBEpsAEMbIi TpaHchopMaTop;
J, JI — KOHTaKTHBIE 32)KHMBI IICPBUYHOH OOMOTKH;
U, - KOHTAKTHBIE 3aKMMbI BTOPHYHO# 0OMOTKH.

Pucynok 4 — Cxema nojxmoueHns ananusaropa tpaicpopmaropos Toka CT Analyzer k
NI0BEPAEMOMY TpaHchopMaToOpy

10.2.2 [lemnio rucTepe3nca TakKe MOXKHO IIOCMOTPETh H H3MEPUTH KO3 (HUIMEHT OCTATOUHOM

HaMarHu4eHHOCTH K, %, Ha JJeKTPOHHO-ITy4eBOM HIM OuppoBOM ocuwuiorpade ¢
HCIOJIE30BaHHEM JIONOJIHHUTEIBHON CXEMBI (POPMHPOBAHMS CHTHAJIOB JUIA OTKIOHSIOIEX ILIACTHH

110 CXeMe, MIOKa3aHHOM Ha PUCYHKE 5.
Y
g
Ibmop —
Y

R1 e

lnepp T

rme G - CeTh (reHeparop);
R1, R2 — n3mepuTensHsli pe3ucTop;
Cl - xomnzencarop;
TT - nosepsiemsrii Tpancdopmarop Toka;

Pucynok 5 — Cxema onpeziesienus Ko3bdHUIHeHTa 0CTATOUHON HAMArHAYEHHOCTH
METOLOM OCHH/UIOrpadupoBaHus

HMsmeputensnblii pesuctop R1 moabupaeTcs ¢ CONpOTHBIGHHEM, JIEXKALIMM B npezaenax
or 0,1 1o 1 Om, 9T06sI MMHUMH3MPOBATH €r0 BIMSHAE HA W3MEPEHHME THCTEPE3UCHON IeTiH
(pucyHOK 6). [l yMEHBIIEHHS NOTPENIHOCTH CONpPOTHBIeHHE R2 J0IKHO GbITH BEICOKHM (R2 =
100 xOm), 1 npeBBIIATh HAa HECKOJIBKO MOPSIKOB PEaKTHBHOE conpoTuBjIieHHEe KoHJeHcaTopa Cl
(C1 =1 Mx®D).
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PucyHok 6 —BapuaHTsl 0TOOpakeHUs IETIH TACTEPE3KCca

10.2.3 Koadduument ocrarouHoi HamarandeHHOCTH K, %, onpenensercs no Gopmyie

K, =—=-100, )

(‘uS(It

rae ¥, — ocTaTo4HOE NOTOKOCLEILICHHUE,
Y qt — TOTOKOCHUEIUICHHE HACBIIICHMUS.

Pe3ynbTaTel CYMTAIOT NONOXHUTENGHBIMH, €CIM IOJTyYeHHBIE IpPH IIOBEPKE 3HAYECHHS
ko3¢ dunuenTa ocrarounoit Hamarau4eHHoOCTH < 10 %.

13



11 Odopmienne pe3y1bTaTOB NOBEPKH

11.1 Pesynbrarsl noBepky TpaHc(opmMaTopoB 3aHOCAT B npoToko nmosepku (IIpunoxenue B).

11.2 Ilpu monoXuTENBHBIX pe3y/ibTarax IOBEPKH TPaHC(HOPMATOp MPH3HAIOT MPUTOJHBIM K
[NPUMEHEHHUIO ¥ O(OPMIIAIOT pe3y/bTaThl OBEPKH B coOTBeTCTBHHM ¢ IIpukazom Munnpomropra
Poccum ot 31 mons 2020 r. Ne2510 «O6 yTBepxIeHHH IOps/IKA IPOBEICHMS NIOBEPKH CPEICTB
M3MEpEeHUi, TpeOOBaHMH K 3HAKy NOBEPKH H COJAEPKAHHUIO CBHJIETENLCTBA O IIOBEPKE» WIIH
JEHCTBYIOIMMHM Ha MOMEHT NpOBEJCHHS IIOBEPKH HOPMATHBHO-NIPABOBLIMH aKTaMH B 0071acTH
obecneyeHns €IMHCTBA M3MEpEHMi. 3HAK NOBEPKHM B BHJE OTTHCKA IOBEPHTEIHLHOIO KieiiMa
HAHOCHTCS B I1aCIOPT.

11.3 Ilpu oTpHuuarensHBIX pe3yibTarax MOBEPKH TpaHC(HOPMATOp K I[PUMEHEHHIO He
JOIYCKAlOT ¥ O(OPMIIAIOT pe3yIbTaThl NMOBEPKH B cooTBeTcTBMHM ¢ IIpmkazoM Munnpomropra
Poccun ot 31 mons 2020 r. Ne2510 «O6 yTBepxKIeHMHM NOpSAKA MPOBEACHHS IOBEPKH CPEICTB
M3MEPEHHH, TpeOoBaHWii K 3HAKy IOBEPKH H COJEPKAHHUIO CBHIETEIBCTBA O IIOBEPKE» HIIH
JNEHACTBYIOIMMH Ha MOMEHT IPOBEJCHHMS NOBEPKH HOPMATHBHO-IIPABOBEIMH aKTaMH B 00IacTH
obecrieyeHus €IMHCTBA H3IMEPEHHH.

11.4 Csenenus o pesynsrarax noBepku nepeaarot B OeiepaibHbli HHOOPMALMOHHEIH QOH/ 10
obecrieueHnIo €IMHCTBA M3MEpeHHMi B cooTBeTcTBMHM C Ilpukazom Mumnnpomtopra Poccum ot
28.08.2020 . Ne 2906 «OO6 yTBepK/ICHMH IOpSA/KAa CO3JaHMA M BeaeHHs @enepanbHOrO
uHbopMannoHHOrO (oHJa MO 00eCcHeYeHHIO eIMHCTBA H3MEPEHMI, Iepe/ladd CBE/ICHUH B HETO U
BHECEHHMs M3MECHEHHMH B JaHHBIC CBE/ICHMSA, IPEAOCTABICHUS COACPKAIIMXCS B HEM JIOKYMEHTOB H
CBEJICHHI» MM AEHCTBYIOIIMMH Ha MOMEHT IIPOBEICHHUS IOBEPKH HOPMAaTHBHO-IIPABOBBIMH aKTaMHU
B 001acTu obecnieyeHust eJMHCTBA H3MEPEHHIA.

3aB. otaenom 26 YHUUM - punuana

OI'VII «BHUUM um.J1.U.Menzeneena» A.A. AxmeeB
Ben. nmxenep YHUUM - puimana

OI'VII «BHUUM um.J1.U.Menzeneepa» AM. 11abypos
I'nasnbri MeTposior OAO «C3TT» P.®. Packynos
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IIpuiaoxkenne A

(obs3aTenbHOE)
Tabmna A.1 —Ilpenensl gomyckaeMbIX IOTPEITHOCTEH BTOPHYHBIX OOMOTOK JUIS M3MEpeHHil W
yuéra.
Knacc ITepBuyHbIi IIpenens! nomyckaemoii Junanason
TOYHOCTH TOK, % HOrPELIHOCTH BTOPHYHOI
HOMHHAJIBHOTO TOKOBOM, % YIJI0BOH Harpys3ku, %
SHaYCHAX MHH cpajt HOMHMHAJIBHOTO
3HAYCHUS
5 +0,75 +30 +0,9
0,2 20 +0,35 +15 +0.,45
100-120 +0,2 +10 +0,3
150-200" +0,2 =10 +0,3
1 +0,75 +30 +0,9
5 +0,35 15 +0,45
0,2S 20 0,2 +10 +0,3
100 +0,2 =10 +0,3
120 0,2 +10 +0,3
150-200") +0,2 e
25-100
5 +1,5 +90 77
0,5 20 =0,75 +45 +1,35
100-120 +0,5 +30 +0,9
150-200" +0.2 20 | 09
1 +1,5 +90 +2,7
5 +0,75 +45 +1,35
0,58 20 +0.,5 +30 +0,9
100 +0,5 +30 +0,9
120 =0,5 +30 +0,9
150-200" =0,5 +30 +30
5 +3,0 =180 +5.4
1 20 £1.5 +90 2.7
100-120 +1,0 +60 +1,8
3 +3,0
5 50-120 +5,0 HE HOPMHPYIOT 50-100
10 £10
”3Haqum| A1 paCllHPEHHbIX THAMasoHOB TOKOB.
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Tab;mna A.2 — [Ipesens! gomyckaeMbIX MOrPEIIHOCTEN BTOPHYHBIX 0OMOTOK [UIS 3AIIUTHL.

IIpenensl fomyckaeMoil MOrpelHoOCTH

Kiace IIPH HOMUHAJIEHOM IIEPBHYHOM TOKE IIPH TOKE HOMHHAITbHOH
TOYHOCTH 1pe/ieIbHOM KPaTHOCTH
TOKOBOH, % YIJIOBOH HOJHOM, %
MHH cpan
5P, 5PR +1 +60 +1,8 5
10P, 10PR +3 HE HOPMHDPYIOT | HE HOPMHPYIOT 10
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IIpuaoxenune b
(pexoMenIyemoe)

®opma npoToK0.1a NOBEPKH
Tpanchopmartopos Toxka TB

ITPOTOKOJI IIOBEPKH
Tpancdopmarop Toka , KJ1acc TOYHOCTH
3aBojickoi Ne
Ton
BBIITyCKa

HomuBansHBI# IepBUYHEBIH TOK
HoMuHa/IbHbIH BTOPUYHBINA TOK
HomuBaneHas yacTora (J1Mana3oH)
IIpeanpusTHe-U3roTOBUTENH
[Tpunaexut
Ha¥MEHOBAHHE OPraHMU3alliH, IpeICTaBUBILCH TpaHCPOpPMATOp Ha IIOBEPKY
Cpeactsa

TIOBEPKH:
b.1 Pe3ynpTar BHemHero ocMoTpa

COOTBETCTBYET, HE COOTBETCTBYET
b.2 PesynbTar noBepK# CONPOTHBICHAS H30ISAIHA

COOTBETCTBYET, HE COOTBETCTBYET
b.3 PasmaranunBanue

b.4 PesynbTaT npoBepKH NpaBUJIbHOCTH MAPKHPOBKH BEIBOJIOB
COOTBETCTBYET, HE COOTBETCTBYET

b.5 Pe3ynbrarhl onpe/ie/ieHAs NOrPEIHOCTER

Tabmuna A.1 — Pe3ynsTathl onpeie/ieHus OrpemHocTei

q [Torpemuocts
H o py3Ka 3HaueHue IIOBEPAEMOI0
OMHHAIBHEIH |  [TOBEPAEMOTO
” P NEPBUYHOIO TOKA, % Tpancdopmaropa
TIepBUYHEIA TOK,| TpaHchopMmaTopa
OT HOMHHAJILHOT'O
A 1088, BeAs 3HAYEHHS 8- % ’
IIpH COS @ = 570 Az,

b.6 Pesynbrartel onpenenenus koapuimenTa 0cTaTO4HON HAMarHHYEHHOCTH

3aKmoYeHne 10 pe3yIbTaTaM IOBEPKH

rojieH / HerojeH

IToBepky nmpoBo1uI

HOIINCE MHHULKAIBL, GaMuiIus

Jlara npoBeicHUs TOBEPKH

Opranusanus, IPOBO/MBIIAS
IIOBEPKY
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