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TOCYJTAPCTBEHHASI CUCTEMA OBECITEYEHMSI EJJMHCTBA U3MEPEHUN
Tpauchopmaropst Toka TOM-110 1T
METOJNKA TTOBEPKHA
MI1 _40-26-2023

1 O0mne noIoKeHHs

1.1 Hacrosimas metomka pacupocrpansercs na tpancdopmaropst Toka TOM-110 111 (zanee —
tpaHcdopmaropsl). H3rotoBiaeHHble OAQO «C3TT» r. ExatepunOypr. H ycTaHAaBITHBAeT METOIBI H
CpeficTBAa TICPBHYHOH W TICPHOAMYCCKOH moBepok. Ilosepka TpancopmaropoB JlomKHa
TIPOM3BOJIMTLCS B COOTBETCTRHH C TPeDOBAHUAMH HACTOSIIECH METOAHKH.

1.2 Tlpu npoBesenuu  noBepku  JokHa — o0ecnedMBATLCs  OPOCIIEKHBAEMOCTH
tpadcopmaropoB Kk I'DT 152-2023 «[ocymapcTBeHHOMY TeEpBHYHOMY OTAIOHY €IHHHIL
K03(Q(uIHeHTOB NpcoOpa3oBaHMsl CHIBI 3ICKTPHYECKOTO TOKa» COTMACHO TOCYAapCTBEHHOM
MOBEPOYHOM CXeMe Juld CpeacTB M3MepeHuil  Kodh(UUHEHTOB npeoOpazoBaHHs  CHITBI
DJIEKTPUYECKOTO TOKA, YTBEPIKIACHHOH Ipukazom @enepaibHOI0 areHICTBa 10 TEXHUYECKOMY
peryiupoBanHio H MeTposorad Ne 1491 ot 21 urona 2023 r.

1.3 B nacrosime#f MeTo/IHKe MOBEPKH Pean30BaHa MoBepKa TMPPCPCHIMATEHBIM (HYICBBIM)
METOJOM.

1.4 B pesyiprare 1OBEpKH AOJDKHbLI OblThb HOATBEPHIEHLI METPOJIOrHuecKHe TpeGoBaHMs.
NpUBeJICHHEIC B TadamIe 1.

Tadanma 1 — MeTpoaorHyecKHe XapaKTCPHCTHKH

HanmeHnoBaHne XapakTepUCTHKH 3Ha4YCHHE XapaKTEPUCTHKH
Homunansnoe nanpsixkenue, kB 110
Knace rounocty Bropuynbix 0OMOTOK UL H3MEPEHHUH
o 'OCT 7746 - 2015 0,28;0,2;0,5S;0,5; 1; 3; 10
Knacc ToOYHOCTH BTOPHYHBIX 0OMOTOK JUUIS 331U THI
-nmo 'OCT 7746 - 2015 5P; 10P
-0 'OCT P MDK 61869 —2 — 2015 5PR: 10PR; PX; PXR
HoMunansHbIH nepBHIHBIH TOK. A ot 20 1o 3000
HomuHabHBIH BTOPHYHBINA TOK, A 125
Yacrora, ['1 50; 60
Homunanbnas Bropuunas narpyska. B-A or 1 1o 100
Hwkauit  npemenr  BropmyHOoH  Harpy3kd, B-A.  mig |
TpanchopmaTopos knaccos Tounoctn 0.2S: 0.2: 0.58,
Koaq)d)uuueurv 0e301acHOCTH MPHUOOPOB BTOPUUHBIX OOMOTOK ot 2 10 50
JUISt H3MEPEHAT
Homuuanbnas npejenbhasi KpaTHOCTL BTOPUYHOH OOMOTKHM LISt o
3alIUTH

2 HopmaTHBHBIE CCHLIIKH

2.1 B HacTosIIelH MeTOIHKE HCIIOIB30BAHBI CCHUTKH Ha CleIyIoNIHe JOKYMEHTHI:

[Ipnkas Munnpomrtopra Poccum ot 31 mrons 2020 r. Ne2510 «OO yTBepk/IcHHHM MOps/IKa
MpOBEAEHHS TOBEPKH CPEACTB H3MEpeHHil., TpeboBaHWH K 3HAKY TMOBEPKH M COAEPKAHUIO
CBUJICTEILCTBA O 1IOBEPKEN

[lpuka3 MuHHCTEpCTBa Tpyda H couManbHO# 3aumTel Poccuiickoii @enepammu ot 15.12.2020
Ne 903w «O6 yTepskennn | IpaBu:t o oxpase Tpy/ia IpH 3KCILTyaTalliH 31CKTPOYCTaHOBOK»

IFOCT 12.2.007.0-75 CCBT. HW3genus osnextporexHuuyeckue. OOmme TpeboBanus
Oe3zonacHocTu

['OCT 12.3.019-80 CCBT. HcneiTanus W u3MepeHHs 3ekTpudeckue. OOmme TpeboBaHHs
Oc3onacHoCTH



[lprka3 ®esiepambHOTO arcHTCTBA MO TCXHHYCCKOMY DCTYJAHPOBAHHIO M MCTPOJIOTHH OT
21 mona 2023 . Ne 1491 «O6 yreepxaenuu [ocynapcTBeHHOM MOBEPOYHOH CXEMBI LIS CPEACTB
u3Mepennii kodddunuenTor npeodpazoBaHus CHITBI MMEKTPHYESCKOIO TOKAY

3 llepeuens onepanuii NOBepKH
3.1 Ilpu npoBeeHuY HOBEPKYU BLUIOJIHAIOT OllEpalliy, YKa3zaHHble B Tabuuite 2.

Tabnuua 2 — Onepauuu nOBEpKH

IIposenieane onepartin npn

Howmep pasnena (myHKTa)

HaumenoBanune onepaunn NepBUYHOM NEPHOIH- METOIHKH MOBEPKH, B
IIOBEPKE YeCcKoi COOTBETCTBHH ¢ KOTOPBIM
[IOBEpKeE BBIIIOJIHACTCS OIIepalus
TTOBCPKH

BrewHui ocMOTp cpeacTBa

H3MEpEeHHit P fla Jla E

[ToaroroBka K nosepxe u

onpoboBaHHe CpeICTBA H3MEPEeHNMit Mla Jla %

Onpeaenenne METPOIOrHYECKHX

XapaKTEePHCTHK CPEACTBA U3MEPEHHUI

W TOATBEPKACHHE COOTBETCTBHSA Ja Ha 10

Cpe/ICTBa W3IMEP CHUN
METPOJIOTHYCCKUM TpeﬁOBaH HAM

4 TpeGoBaHNus K YC/JIOBHAM NMPOBeleHHs NOBEPKH
4.1 Ilpu npoBeieHNM NIOBEPKHU JIODKHBI ObITH COOMIOIEHbI CIIEJIYIONIHE YCIOBUS:
— TeMIIepaTypa OKpYyKaromero Bo3ayxa, °C
— OTHOCHTEJIbHAS BJIQXKHOCTH BO3yXa, %
— 3MEKTPONUTaHHE — 0jiHO(a3Has ceTh, B

—yacroTa, I'iq

ot 10 10 35:

ot 30 10 80:

ot 198 no 242;
or 47,5 no 52.5.

4.2 Cpenctea MOBepKH TMOJATOTABIMBAIOT K padoTe COrNacHO VKa3aHHAM, TPHBEICHHBIM B

IKCIUTYaTallHOHHBIX JIOKYMEHTAX.

S TpeGoBanusl K CIEUHATHCTAM, OCYLIECTBASIOIHM NOBEPKY

5.1 K npoeeieHHIO IOBEPKH JONYCKAIOT 4L, padOTAKLINX B OpPraHu3alii, aKKPeAUTOBAHHO#H
Ha HnpaBo HIOBEPKH. H3YVHHBIIMX HACTOAILYI0 MCTOAMKY., OKCIUIYaTaluMOHHBIC IMOKYMCHTBI Ha
TpaHc(OPMATOPBI, HMEIOMMX CTAXK pabOTHl B KAyecTBE MOBEpHTENEH CPeACTB H3MEpeHHi
HMEKTPHYCCKHX BETWYWH HE MEHEEe OJTHOTO TOjla M TPYIITY JIOMyCKa 10 JeKTpoGe30MacHOCTH He

ke [11.




6 MeTposornueckne u TeXHHYeCKHe TPeGOBAHHS K CPEICTBAM NMOBEPKH
6.1 TIpu npoBeIeHAH NOBEPKH NPUMEHSIOT CPEACTBA LIOBEPKHU cOorjacio rabiuie 3.
Tabaunma 3 — Mertponorugeckie TpeGoBaHUs K CPeICTBaM II0BEPKH

Onepanvm MeTrponorndeckue TpeGOBaHHS K CPC/ICTBAM llepeueHs pekoMeHIyeMBIX
[OBEPKH, MOBEPKH. HEOOXOAUMbIE [UTSl MPOBEACHU CPEACTB NOBEPKH
Tpedyioiue [1OBEPKH
pUMEHEeHUS
CpEJICTB
IIOBEPKH

Cpencrsa nsmepenuil reMueparypbl okpysxaiomeii | TepmorurpoMerp  31€KTPOHHBIA
cpensl B quanasone mamepenuii ot mwnoc 10 °C no | « CENTER» 313,
mwmoc 35 °C, II'=+ 0,7 °C per. Ne 22129-09
Cpeacrea U3MEpeHHH OTHOCHTENBLHOH BIOKHOCTH
Bo3ayxa B jmauasone or 30 % no 80 %,
r=+25%
Cpenctra H3MepeHHH HANPSUKEHNs THTAIOMEH W3meputenu [oKasareseu
ceTH B imanasone ot 198 10 242 B. ¢ Ka4yeCTRA ICKTPHUCCKOH 3HCPTruu
OTHOCHTE/bHOI NOrPeIHOCTLIO He Oonee 1 % Pecypc-UF2,
Cpezacrsa u3MepeHHii 4acToThl LUTAIOWEH ceTH B | per. No21621-03
amamasone or 47.5 mo 52,5 I'm, ¢ abcomoTtHoil
norpenrHocThio He Honee 0.1 1'n
Juanason m3mepennii ot 200 xOm po 100 T'Om, | Meraommerp L1C0202,
KJIACC TOYHOCTH 2.5 per. Ne38890-08
PaGouuii  orajon 2 paspama  emunmn | Tpanchopmarop TOKa
K03 puuneHTa H yria MaciTabHOro | H3MepHTeNbHbIH  TabopaTopHbIH
npeoOpa3oBaHus CHHYCOHJANbHOrO ToKa, npukas | TTU-5000.51 per. Ne 55278-13
MenepanbHOTO areHTCTBA MO0 TEXHHYECKOMY | Wid jaBa TpaHcopMaTopa TOKa

Paznen 9 peryauposanuio 4 merponorun Ne 1491 ot 21 | sranonnbix JABYXCTYNEHYAThIX

Moxrotoska | HIomt 2023 r. Hommmanphele  3Havenns | UTT —3000.5. per. Ne 19457-00

k oBepke u | ICPBHYHOIO TOKa (5; 10; 15; 20; 25; 30; 40; 50;

onpoGoBanme 60: 75; 80; 100; 150; 200; 250; 300; 400; 500:

600: 750; 800; 1000; 1200; 1250; 1500; 2000;
2500: 3000: 4000; 5000) A, HOMHHATBLHBI
BropuuHbid Tok 1 A, 5 A, xnacc Tounoctn 0.05

HoMmunansHble 3HaueHHs TokoB 1 A, 5 A,
TIPE/IEITBI JIOMYCKAEMOH TOTPEITHOCTH H3MCPCHHH

OTHOCHTENbHOM pa3sHOCTH JIeHCTBYIOLHX
3HAYEHUH JIBYX TOKOB
0=+(0.05°|Aof+1.5:107|As|+5:10°) %, mnpenensl
JOTTyCKaeMoii abcomoTHOI TIOrPEITHOCTH

M3MEPEHUH abCOMOTHOH pasHocTH (a3  aByx
TOKOB A=%(0,05|As|+1.5|Aor [+0.,5)’

[TpuGop cpapnenus KHT-05A,
per. Ne37854-08

BemomorarensHoe o0opynoBaHue,
obecrmeumBaromee g0 200 % HOMHHAIBHOTO
NEePBUYHOrO TOKA MOBEPAEMOro TpaHchopmaTopa

Perymipyemblif HCTOYHHK TOKa
PUT-5000

Beuomorarensnoe  oGopynosanue,  paboumit
auanasoH ToKa 0T luow (1 - 200) %, BenmuuHa
Harpyskn (I — 100) B-A, xo3dduimcHT
MOIIHOCTH Harpy3kHu cos ¢ = 0.8, cos ¢ = 1

Harpy3outoe
HTT 50.5-1

YCTPOHCTBO




Ilponosxkenune Tabanue 3

Onepaunn Metponoruyeckue TpeGOBaHHS K CPEICTBAM [Tepeuens pekoMeHIyeMBIX
[I0BEPKH. 0BEPKH, HEOOXOAUMBIE /LIS IPOBEACHHS CPEICTB 110BEPKH
Tpebyromnme [OBEPKH
MPHMEHCHHS
CPEICTB MOBEPKH
PaGoumii  osrazon 2 paspaga  eauuun | Tpancdopmarop toka
koopdunmenta M yma  MacmTaGHOrO | H3MEPHTETBHbIN
npeoGpa3oBanisi  CHHYCOMJATbHOTO  ToOKa, | maboparopusii TTHU-5000.51,
npukaz  @eaepanbHoro  arentctBa 1o | per. Ne 55278-13 uian asa

Pa3zen 10
Onpenenenue
MCTPOIOTHYECKHX
XapaKTCPpHCTHK
cpezicTsa
H3MEpeHHH H
MO/ITBCPK/ICHHE
COOTBETCTBHSA
cpeicTBa
H3MEepeHHMH
METPOIOTHUCCKHM

TpeOOBaHHAM

TEXHUYECKOMY DPeryJMpOBaHUIO H METPOJIOTHH
Ne 1491 or 21 wmrons 2023 r. HomuHaNBHBIE
3HAYCHHS TIcpBHYHOTrO 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.
HOMMHAJIbHBIH BTOpHYHBIH TOK 1 A, 5 A. Kiacc
ToyHoctH 0,05

TpaHcdopmaropa ToKa
ITATOHHBIX JBYXCTYNEHYAThIX
UTT —3000.5,

per. Ne 19457-00

HomuuaneHbic 3HaYcHHUs TOKOB 1 A, 5 A,
npeaebl A0MYCKaeMOH NOrPEIHOCTH
H3MEepPEeHUH OTHOCUTEILHOR pasHoctu
JIeHCTBYIOIIHX 3HAYEHHH JIBYX TOKOB
8=£(0.05"|Aof+1.5:10°|As}+5:10) %, mipeaens:
A0NycKaeMoii  abCoMOTHOH — TMOrpelHoCcTH
uiMepenuil abcomorHoil passoctu ¢az uByx
TOoKOB A=%(0,05"|As|+1,5°|Aor |[+0.5)

ITpudop cpasuenns KHT-05A,
per. Ne 37854-08

Juanazon BOCIIPOH3BEACHUH CHJIBI
nepeMeHHoro Toka ot n0 5 A, mpememei
JAOTYCKaeMOM OTHOCHTEIBLHOH MOrpenIHoOCTH
BOCIIPOM3BE/ICHHH CHJIbI  [IEPEMEHHOIO TOKa
+0,1 %. mnpenenbl W3MEpeHHH HaNPSUKEHHA
nepemenHoro toka 0,3 B, 3 B, 30 B, 300 B,
npeaens JOIMYCKaeMoii OTHOCHTETbHOM
NOIPeIHOCTH H3MEpEHHi HaMPsKSHUsS
nepeMenHoro Toka 0.1 %

AHanu3arop
TpaHc(oOpMaToOpOB TOKA
CT Analyzer.

per. Ne 40316-08

Jlnanason  HMTYJIBCHOTO  3MEKTPHYCCKOTO
nanpsokenuss ot 1-10% 10 400 B ¢
JUIMTENLHOCTLIO  uMmnyisea or  2:-1071° o
2.5-10%, mpenmensl nomyckaemoii abGCOMFOTHOM

HpPOBOiT
HDO4054,

Ocmuanorpad
3aNnOMHHAKOIHA
per. Ne 53644-13

MOTPENTHOCTH H3MCPCHHUSA HaNpPSIKCHUS

MOCTOSHHOTO TOKa

Au=(0,5- 10'2-8-Ku+l) MB, npezesnsl

nonyckaeMoi — a0CoMOTHOH  MOTrpelnrHOCTH

H3MCPCHHSA BPCMCHHBIX HHTEPBAIOB

ATun==(0.06/F qprerp + 1-1 O-G‘Tmu) c

Benomorarensnoe obopyuosanue, | Peryiupyemblii HCTOHYHHK TOKA
obecreynBaromee 10 200 % nHommHAmBHOTO | PUT-5000

MEPBHYHOTO TOKa MOBEPSICMOTO

Tpancdopmaropa

BenomorarensHoe  obopyaoBanue,  pabounii | Harpysounoe YCTPOHCTBO
JMana3od toka ot lLyow (1 - 200) %, Beimuuna | HTT 50.5-1

Harpyskn (1 — 100) B-A, xo3ddunuent

MOIIHOCTH Harpy3ku cos ¢ = 0.8, cos ¢ = 1




lIpriMedanue: MPH YBETHICHHH BETHIMHBI HATPY3KH J0ITYCKACTCS HCIOJB30BATh aHATOTHYHOE
Harpy304Ho€ yCTPOUCTBO (CXeMa MOAKIIOYEHHS- TOCIE0BaTE IbHA ).

6.2 JlomyckaeTcs HCIOIb30BaTh I[IPH IIOBEpKe JPYrHe YTBEPKACHHBIE H AaTTECTOBAHHBIC
STAIOHBI  €JIMHWI  BETWYHH, CpPC/ICTRA W3MCPCHHH YTBCPAKJICHHOTO THIIA M TOBEPEHHEBIE,
VAOBJICTBOPSIOIIHE METPOJOTMYECKUM TpeBOBAHHSAM, YKa3aHHbIM B Ta0uue 3.

6.3 DTai0Hb! J0/DKHBL ObITH IOBEPEHbI (ATTECTOBANBI), CPEICTBA H3MEPEHHMIL [1OBEPEHbI.

7 Tpebosanus (yc/10BHSI) N0 obecmedeHHio 0e30MACHOCTH NPOBEICHHS

MOBEPKH

7.1 llpu mosepke TpanchopmaTopoB cobmonaloT TpeGoBaHHS ICKTPOOE30MACHOCTH 10
I'OCT 12.3.019-80, 'OCT 12.2.007.0-75 u pykosozacteyiotes IIpaBunamu no oxpase Tpyjaa mpH
OKCILIYaTallH|  DJIEKTPOYCTAHOBOK, yrBepkieHubiMM [Ipukasom Munucrepersa tpyna u
couHanbHOM 3ammTel P@ ot 15.12.2020 mrons 2013 r. Ne 903H.

7.2 Taxke nomkHBI OBITh OOecmedcHbl TpeOOBaHMs OC30TMACHOCTH. YKa3aHHBIC B
IKCTTYaTaAlHOHHBIX JOKYMEHTAX HA CPEACTBA MOBEPKH.

8 Bueuinnii ocMoTp cpeacTBa u3MepeHHii

8.1 Ilpu BHelIHEM 0CMOTpe HEOOX0AMMO YCTAHOBHTD:

- COOTBETCTBHE BHENIHEro BHAa TpaHchOpMaropa CBEACHMSIM, IPUBEIEHHLIM B ONMCAHMH
THIIA;

- COCTOSIHHE TTOBCPXHOCTH HAPYKHBIX H30IAIIHOHHBIX JaCTCH:

- COCTOSTHHE 3ALIMTHBIX TOKPLITHI HAPYKHBIX YACTE:

- COCTOSIHHUE IJIOLUIAL0K 110/] 3a3€MIISIOLHE 3aKUMbI, €CJIH TAKOBbIE HMEIOTCH:

- IPaBHJIBHOCTE 3al0JIHeHHS TaOIH4YeK TeXHHISCKHX JaHHBIX;

- MapKHPOBKA BHIBOJIOR;

- COOTBETCTBHE KOHTAKTHBIX BbIBOJIOB;

- KOMILIEKTHOCTb.

9 lloaroToBka K NoBepKe H ONMpodOBaHHE CPeICTBA H3IMePeHHii

9.1 KouTpoiib yCi10BUI HPOBEACHUS [I0BEPKH

9.1.1 IIpoBecTH KOHTpPOJIBb YCIOBHH MPOBEACHHS IOBEPKH C MOMOIIBIO TEPMOTHIPOMETpa H
H3MEPHTENI TOKa3aTelNed KauyecTBa >SMACKTPHYCCKOH SHCPruM, YKa3aHHBIX B Tabamme 3 B
COOTBETCTBHHM NYHKTOM 4.1.

9.2 IlpoBepka 31eKTPHICCKOTO COMPOTHRIICHHS W30/ISIIHH

9.2.1 U3mepenrie CONMpPOTHBICHHS BTOPHYHBIX OOMOTOK TpaHc(hopMaTopa OTHOCHTEIBLHO
«3eMJIMY IPOU3BOAMTCA Meraommerpom na 1000 B.

9.2.2 Pe3yipTaThl MPOBEPKH CYHTAIOTCSA MOMOKHUTEIBHBIMH, €CIH CONPOTHBICHHE H30SIMH
JULSL TICPBHYIHOH 00OMOTKH TpaHcgopmaTtopoB He MeHee 1000 MOM, 1 BTOPHUYHBIX 0OMOTOK HE
meree 20 MOm uan 50 MOm B COOTBETCTBHH € PYKOBOACTBOM MO 3KCMJIyaTallMH Ha JAHHYIO
MO (pHKaLHUIO.

9.3 PasmaranunBanne

9.3.1 Pa3marunuuBaHie NPOBOAAT HA mepeMeHHOM Toke yacToToi 50 I'u. Tpancdopmartops ¢
HOMHHA/IbHOM 4yacToToH Bbuue 50 ' go1yckaercs pasMariMyMBaTh NPH HOMHUHAILHOM 4aCcTOTE.

TpancdopmaTops! TOKa pa3sMarHHIHBAOT OAHHM U3 TPEX YKa3aHHBIX HHKE CIIOCOOOB:

1) Cxema pasmarHWuWBaHWS MPHBE/ICHA Ha pUCyHKE 1. BTOpHuHYI0 OOMOTKY 3aMBIKAOT Ha
pe3HCTOp MOWHOCTBIO He MmeHee 250 Bt u comportuBnenmem R, Owm. paccuuThiBaeMbiM (¢
orknonenuem B npegenax +10 %) no popmyie

R=250/1%.,. (1)
rae Liow —  HOMHHAILHBIA BTOPHYHBIN TOK OBepseMoro Tpanchopmaropa Toka, A.



Yepes nepBruHyr0 0OMOTKY MPOITYCKar0T HOMHHAIBHEBIM TOK, 3aTCM TUTABHO (B TCUCHWE O/THOM
HITH BYX MHHYT) YMEHBILIAKOT €ro 0 3Ha4YeHus, He npepbiuaomwero 2 % 0T HOMHHAIBLHOTO.

2) Yepes uepsuuHyio oOMOTKY Tpanchopmaropa ToKa Npu pasoMKHYTOH BTOPHYHOH 0OMOTKE
NPOTYCKAOT TOK. paBHbii 10 % OT HOMHHATLHOrO 3HAYeHWs TEPBHYHOTO TOKA. 3aT€M ILIABHO
CHHIKAIOT €T0 JI0 3HaYCHUS, He TTpeBbimaromero 0.2 % oT HOMHHAILHOTO.

3) Uepes Bropuunyio 0OMOTKY TpaHcdopmaTopa TOKa 1pH pa3oMKHYTOH NepBHYHOM 06MOTKE
MPONyCKaloT TOK, paBHblii 10 % OT HOMMHAILHOTO 3HAYEHMS BTOPHYHOIO TOKA, 3aTEM ILIABHO
CHHJKAIOT €ro JI0 3Ha9CHHA, He npespimarontero 0,2 % ot HOMHHAIBHOTO.

Te  Tn Tx

R
©® }‘J O

A~ 1B

rne G - certb (reneparop);
Tp — peryaupyemoe ycrpoiicteo (agrorpascdopmarop);
I'n - norwxaromui CHIOBOH TpanchopMaTop:
Tx — nosepsemsrii Tpancdopmartop;
Ts —Bcnomoraresbubii Tpancdopmarop Toka;
R —pesucrop.

Pucynox 1 — IIpumep cxembl pazmarnnuiBanus TpanchopMaropa Toka

9.4 IlpoBepka npaBHIBHOCTH 0003HAYEHHA KOHTAKTHBIX 3aKHMOB H BbIBOIOB

9.4.1 Cxema nposepku npuBeiena na pucynke 2 wium pucyuke 3. Ilosepsembiii (7%
TparcdopmaTop H 3Ta0oH (7,) BKIIOYAIOT B COOTBETCTBHH ¢ MAPKHPOBKON KOHTAKTHBIX 3a’KHMOB.
3aTeM TTAaBHO YBCIHWYHBAKOT TCPBHYHEIT TOK JI0 3HA4YeHHs, coctaBmsomero (3 + 10) % ot
HOMHHATBbHOTO. B cyyae npaBuiibHOI MapkHpOBKH BBIBOLOB Ha npubope cpaBuenns (T1C) MoxkHO
OUpELEIUTL COOTBETCTBYIONINE 3HAYEHHUs IOrpeluHocTeil uosepseMoro Ttpauchopmaropa. Ilpu
HEIPaBHIEHOM 0003HaY€HHH KOHTAKTHBIX 32KHMOB ¥ BBRIBOIOB HJIH HEHCIIPABHOCTH IOBEPIEMOIO
Tpancopmatopa cpabaThBacT 3ammMTa B NPHOOPE CpaBHEHWS TOKOB, B 3TOM  clyuac
TpaHchopMaTop AajibHElIIeH NOBEpPKe HE MOJIEKHT.

10 Onpeaenenne MeTPOJOrHYeCKHX XapaKTEPHCTHK CPeACTBA H3MEpEeHUH H
NMOATBEPKIEHHE COOTBETCTBHS CpPeACTBA H3MEPEeHHH MeTpPOJOTrHYecKHM

TpeboBaHUAM

10.1 Onpenenenue norpeluHOCTEH

10.1.1 Cobpatb cxemy, NpeACTaBICHHYIO Ha PUCYHKE 2 HIIH PUCYHKE 3, MOJKIIOYHB BLIBOJIbI
BTOPHYHOH OOMOTKH 3TalnoHHOTO [, (IOHOJHUTENBHOrO STalIOHHOrO T,) W mosepseMoro T
TPaHC(OpPMaTOPOB K OTHOMMEHHBIM BhiBoZaM [IC. YcTaHOBHTH HAa HArpy304HOM yCTpoiicTBe Z
TpedyeMoe 3HaueHHe Harpy3Ku ¢ HHAYKTHBHO-aKTHBHBIM Ko3()uuneHTOM MOWHOCTH cos ¢ = 0,8
WJIM aKTUBHBIM KOY(DDHIIMEHTOM MOIIHOCTH cos ¢ = 1.

10.1.2 Perymipylommm ycTpolicTBoM [, IUIaBHO YCTAHOBHTH 3HA49€HHE TOKa, pPaBHOE
MAHAMAITBHOMY, € TIOCIICIYIOIIMM €TI0 YBCIMYCHHEM JI0 MAKCHMAlIbHOTO. 3HAaYCHHS TOKA CIeTyeT
YCTAHAB/IMBATh B COOTBETCTBHH C MPHIOKEHHEM A, Ul MPOBEPKH B PACIUMPEHHOM [HANA30HE
nepBuyHOro toka 10 200 % cienyer ycranoBuTh 3uadenus, pasusie 150 % u 200 % HOMMHAILHOIO
3HageHusd. [lpy momage Toka Ha oOMoOTKM TpaHcopmartopa Toka 7Ty IIC GyaeT MHAMIMPOBATH
3HAYCHHST TIOTPCIIHOCTEH. Pery mpyrommM ycTpOHCTBOM IUTABHO CHH3HTH TOK JI0 HYJIEBOTO
3HAYEHHS.

10.1.3 Ilosropurs omepauuu mo 10.1.1 — 10.1.2, noouyepeano noaxmoyas k IIC BbIBO/ILI
OCTaNbHBIX BTOPHYHBIX OOMOTOK moBepsieMoro TpaHcdopmatopa Toka 7y [lorpemmoctn



TpaHcOpMaTOPOB  JIONMYCKACTCSl  ONPECTATh C TMCPBAYHOH OOMOTKOH, KOTOPYIO CO3/aloT
MPOMYyCKaHHEM BHTKOB [POBOJA 4Yepe3 UEHTPalbHOE OTBEPCTHE, MPH BCEX 3HAYEHMAX
HOMHHAIBHBIX aMIepPBUTKOB. UHCII0 BUTKOB TAKOH HEPBUYHON OOMOTKH OLPEUCISAIOT U3 YCIOBUS
PaBeHCTBA €e aMIIEPBHTKOB HOMHHAIBHOMY 3HAYEHHIO TIEPBHYHOTO TOKA.

Te Tn

o ) o o
O
He  MC /
[ o
rne G — CceTb (reHepaTop):

Tp — peryaupytolniee ycrpoicTso (aBrorpancdopmatop):

Ty — HOHHMIKAIOILMH CHIIOBOH Tpancdopmarop;

T, — pabo4uii 3Tao0H:;

Iy — noBepsiemMelit TpanchopmaTop:

[IC - npubop cpaBHeHus:

Z — Harpy3ka;

JI1 (P1). JI2 (P2) — KOHTAKTHBIC 3aKAMBI IEPBHYHOI OOMOTKH:
Wi, N2 — KOHTaKTHBIC 3aKAMBI BTOPHYHOH 0OMOTKH.

Pucynok 2 — Cxema u3mepenuit norpemtocT TpancopmMaTopoB TOKA B paciiipeHHOM
IuanasoHe nepsu4Horo Toka (1 —200) % somMuHANBEHOTO 3HAYEHHA. C MPHMEHEHHEM B KaUeCTBE
sraniona TTHU-5000.51



Te  TIn

To Tx
m m m

CAAAS T VAAAS™
Y Y
(274

rie G — ceTb (reHeparop):
1, — PEryampyoiee ycTpoiicTso (aBrorpancdopmarop);
Tn — HOHHIKAIOLMH CHIIOBOH Tpancdopmarop;
T, — pabouuii 3Ta/I0H;
T, — JIOTIOTHHTCIIBHBIA pabouHii 3Taion;
T — noBepsemslii TpaHchopmaTop;
[IC  —npubGop cpaBHenus:;
Z — Harpyska:

JIi (P1), JI2 (P2) — KOHTaKkTHEIC 3@5KAMBI ICPBHYHON 0OMOTKH;
Wi, N; — KoHTaKTHBIE 3aKHMBI BTOPHYHOiT OOMOTKH.

Pucynok 3 — Cxema H3MepeHHI IOIpenHOCTH TpaHCc(OPMaTOPOB TOKA B PACIIHPEHHOM
/manasone neppHIHOro Toka (150 —200) % HOMHHANBEHOTO 3HAYCHNS, C TIPHMCHCHHCM B KAYECTRE

stanona UTT-3000.5 u gononaurensuoro stanona UTT-3000.5

10.1.4  IlorpemmocTs  moBepseMbiX  TpaHCOPMATOPOB  JODKHA  COOTBETCTBOBATH
HOPMHPOBaHHBIM 3HAYCHUSAM, TIPHBC/ICHHBIM B IIPHJIOKCHHA A,

[pumeuanne: aus rpancdopmaropos Toka ¢ yactoroii 60 'y norpemmocta OIIPEJIeIISAIOT
Ha gactote 50 .
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10.2 Ompenenenue K03QQHITMCHTA OCTATOYHOM HAMArHHUCHHOCTH
10.2.1 Onpenenenue kKo3QQuUMeHTa OCTATOYHOH HamarauuyeHHocTH K, %, npoBoauTcs y
Tpanc(opMaTopoB TOKA C KJ1acCaMU TOYHOCTH /IS 3aLIHTHL ¢ 0co0bIMH TpeboBauusmu (Tadiuna 1)

C HCIOJIb30BaHHEM aHanu3aTopa TpancopmaropoB Toka CT Analyzer mo cxeme, npecTaBIeHHOM
Ha PUCYHKC 4.
Tx

m m
—O O
3¢
n A% w
o o
CT Analyzer
o
I) ;l Oufput
5]
ol Sec
Prim
rae Ix — noBepgeMblii Tpancdopmarop;
Ji (P1), 12 (P2) — KOHTaKTHBIC 3aKAMEI IePBHYHONH 00MOTKH;

Wi, U2 — xOHTaKTHBIE 32KHMBI BTOPHTHONH 0OMOTKH.

Pucynok 4 — Cxema moJKmoYeHns aHaTH3aTopa TpancdopmaTopos Toka CT Analyzer k
MOBEPAEMOMY TpaHchopMaTopy

10.2.2 Iletino rucrepesnca 1aKkiKe MOKHO IOCMOTPETh H U3MEPUTh KOXPOHIUMEHT OCTATOYHO!
HamarHuyeHHocTH K., %. Ha 37eKTpoHHO-TydeBoM WM mudpoBoM ocuwuiorpade ¢

HUCTIOTE30BAHNCM JOTIOTHATCIBHONW CXCMBI [l)OpMHpOB&HHﬂ CHI'HAJIOB JUId OTKJIOHARIHX IJIaCTHH
MO CXeMe, MoKa3aHHOH Ha PHCYHKE S

nepp T ke Y

(1l x X

|bmop =
R1 . Y

rne G — cerb (reneparop):
R1.R2 - u3mepuTenbHbIH pe3ncTop;
34 — KOHJICHCATOP;
i i & — MOBepAeMbIil TpaHCOpPMATOP TOKA:

Pucynok 5 — Cxema oupezeienns kKoddduuuenra ocrarouHoi HaMariH4EeHHOCTH
METOOM OCHHILIOTpaHpPORAHNS

Wamepurebubiil pesuctop R1 moadupaercs ¢ conporusienuem, Jiexxamum B npegenax ot 0,1
10 1 Om, 9To0B MUHHMH3HPOBATH €70 BIHSHAE Ha H3MEPEHHE THCTEPEIUCHOH NMETIH (PHCYHOK 0).
JIas YMEHBINICHHS TTIOTPETHOCTH conpoTuBiaeHue R2 nomxHo ObiTh BeiCOKHM (R2 = 100 xOm), u
MPEBLILIATL HA HECKOILKO MOPAAKOB peakTHBHOe conpoTtHeieHue kouaeHcaropa Cl (C1 = 1 Mx®).

12
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Pucynok 6 —Bapuantsl 0ToOpakeHHs NeTIH rucrepesnca

10.2.3 Koapuument ocrarounoii namarauuennoctu K, %, onpenensercs no popmyie
¥
¥Ysar

K, = - 100, (2)
rae ¥W,— octatouHoe NOTOKOCLCILUICHHE;
¥ qt— MOTOKOCUETICHHE HACBILLCHHS.

Pe3ysibTaThl CYMTAIOT MOJOKHTEIbHBIMH, €CJIH TOJNyYeHHBIE IIPH MOBEpKe 3HAYEHHS
Ko3(duIMenTa ocTaToyHONW HaMarHWYeHHOCTH K: COOTBETCTBYeT TpeOOBAaHHMAM, YKa3aHHBIM B
tabnuue A.2, npuIoKeHHs A.

10.3 Onpenenenne nocTosHHOI BpeMeHH T

OnpenenicAAe MOCTOSHAONW BPEMCHH BTOPHYHOTO KOHTYpa Ts JIOMKHO OBITB MPOBECHO B
TpaHchopmaropax Ttoka knaccoB TouHocTH PR, PX u PXR, nonyveHHble 3Ha4eHHUs MOCTOAHHOM
BPEMEHH HE HOPMHPYIOTCH.

OnpezneneHae TNOCTOSHHOH BpeMeHH Ty NPOBOAMTCS C HCIONB30BAHHEM AaHAIH3aTOpa
TpaHcopmaropoB Toka CTAnalyzer B COOTBCTCTBHH C PYKOBOJCTBOM TI0 3KCIUTyaTalHHd Ha
NaHHblil npudOp U prCyHKOM 4.



11 Odopmiienne pe3yibTaTOB MOBEPKH

11.1 Pesyaprars! noBepk# TpaHcoOpMaTopoB 3aHOCAT B MpoTokoi nosepku ([punoxenue b).

11.2 Ilpy nonokMTETbHBIX pe3ybTaTax NMOBCPKH TPaHC(HOPMATOP NMPH3HAIOT MPHTOAHBIM K
MPUMEHEHHUIO. 3HAK MOBEPKH HAHOCHTCS Ha TpaHchopmaTop.

11.3 Tlpu orpuuareibHbIX pesylibrarax [HOBEepKH TpancGopMaTop HpH3HAIOT HEHPHTOAHLIM K
IPHAMEHEHHIO.

11.4 Ha ocHOBaHWH NMHCBMEHHOTO 3asBJICHHSA BIAJCAbIla CPC/ICTBA W3MCPCHHWH WM JIMTA,
[PEACTABUBIIETO CPEACTBO M3MEPEHHH HA TMOBEPKY, NPH MOJOKHTEIbHBIX PE3YIbTaTax MOBEPKH
o(hopmiIseTCcs CBUAETEILCTBO O LIOBEPKE, IIPH OTPULATEILHbIX — M3BEILEHHE O HEIPUTIOAHOCTH.

11.5 Csenenns o pesynbTaTax MOBEpKH nepefaroT B dexepasibHblii HHYOPMAIHOHHBIH (OHI
110 00ECTICUCHHIO CTAHCTRBA H3MEPEHHH B COOTBETCTBHH C YCTAHOBIICHHBIM TTOPS/TKOM,

3as. otaeiom 26 YHUNM - dumana : :‘E 9
OI'VII « BHUUM nm.J1.U.Menneneesa» A.A. Axvees

AM. lllabypos

Be. nwxenep YHUUM - dunuana
PI'VII « BHUUM um. JI.U. Mengeneesa»
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IIpunoxenne A

(obsi3arenbHoe)
Tabuuua A.l —Ilpeaenst J01yCKaeMbIX [OIPELIHOCTEH BTOPHYHBLIX OOMOTOK JUIS H3MEPEHHH

yvuéra
[Tpeennl fonycTUMBIX norpemHocTed | Jlnanaszon
IlepBuunsiii Tok B % Yriosoit BTOPHYHOH
Knacc . o
N OT HOMHHATBHOTO | 1 e o, Harpy3ku, % ot
3HAYCHUS MU cpaj HOMMHAILHOI'O
3HAYECHHSA
1 +0.75 + 30 + 0,90
5 +0,35 + 15 + 045
0,28 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
0.2 20 +0.35 £15 + 045
’ 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 OE2 0 190
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 + 1,35
: 100 + 120 +0.50 + 3() + 0,90
150 = 200 +0,50 % 30 + 0,90
5 + 3.0 +180 + 540
1.0 20 + 1,5 + 90 + 2,70
’ 100 =120 + 1,0 + 60 + 1,80
150 = 200 + 1,0 + 60 + 1,80
3 + 3.0
3 50+ 120 + 5,0 He HopMupyercs ot 50 10 100
10 +10,0

Tabmuna A.2 — [penensl 1onycKaeMbiX MOTPEIIHOCTEH BTOPHYHBIX 0OMOTOK JUIS 3aLLMThI

[Ipeaeisl JonycKaeMoil NOrpeliHOCTH Koapuunenr
Kunace HoMHHAIEHOM IICPBHYHOM TOKC TIOJIHOW TIPH TOKE OCTATOYHOMH

TO4HOCTH | ToxoBoif. Vraosoii HOM. NpeJe/ibHOH | HAMAarHHYeHHOCTH,
% MHH cpail KPaTHOCTH, €, Yo K:, %

5P +1 +60 +1.8 5 He nopmupyercs

10P &3 He nHopMupyercs 10 He HopMupyvercs
5PR +1 +60 +1.8 5 <10
10PR +3 He Hopmupyetcs 10 <10

PX 0,25 He nopmupyvercs He nopmupyercs | He nopmupyercs
PXR +1 He HopMHpyeTcs He nopmupyercs <10




Ilpuaoxenne b
‘(pekoMeH1yeMoe)

®opma NPOTOKOIA MOBEPKH
Tpanchopmaropos Toka TOM-110 111

ITPOTOKOJI IOBEPKHU
Tpancdopmatop Toka , KJIacC TOYHOCTH
3aBonckoii Ne
['on Bemycka

HomuBalbHb1i epBUYHbLA TOK

Homunanbueiit Bropaunsiii Tok

Homunasnsnas acrora (auanason)

[Ipeanpusirue-u3roTOBUTENb

[punamnexur

HaHMEHOBAHUE OPraHU3aLMH, TIPEACTaBUBIIEH TpaHCHOPMATOP HA MOBEPKY
CpencTsa nosepku:
VcinoBust npoBeieH|s NOBEPKH

b.1 Pesymsrar BHCImIHCTO 0OCMOTpa

COOTBETCTRYCT, HE COOTBETCTBYET
b.2 Pesyabrar moBepKku cONpOTHBICHHS H3OJISIIHN

COOTBETCTBYCT, HE COOTBCTCTBYET
b.3 PasmaranunBanme

b.4 Pesyabrar mpoBepKH IPaBHILHOCTH MAPKUPOBKH BEIBOJIOB

COOTBETCTBYET, HE COOTBETCTBYET
b.5 Pesynsrarel oupenenenus norpemuocreii

Tabmima b.1 — Pesymsrater onpesenienns norpemmocteii

[lorpenmrocts
Harpyska
H v 3HAYCHHUC NoBepacMoro
OMHHAILHBIN | MOBEPSEMOIo )
P MEPBHYHOTO TOKA, Y% rpatcdopmaropa
MEePBHYHBIH TOK,| TpaHchopMmaTopa
OT HOMHHAJIbHOI'O
A TOKa, B-A;
3HaYeHUs 3, Y% As, '
[IPH COSQ = - -

b.6 Pesyaprarsl oupenenenus kodpduumenta ocrarounoii namarauyennocry K,
b.7 Pesynbrate! onpezenenus moctosuHo# Bpemens T

3aKoYeHKe 110 Pe3yJibTaTaM IOBEPKH

[IPUTO/IeH / HEIPHIOIeH

[Tosepky nmpoBouI

IIOJUTHCH HHHUIHAIbL, (paMHIHS

Hara nposesenus nosepxu

Opraausanus, npoBOIMBILIAS NOBEPKY

1 £



