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YTBEPXIEHO
npuka3oM denepasbHOro areHTCTBa
110 TEXHUYECKOMY PErYJIUPOBAHUIO

U METPOJIOTUU
oT «31» suBaps 2023 r. Ne 194

Jlucer Ne 1
Perucrpanmonnsiit Ne 77039-19 Bcero nuctos 11

OITMCAHUE TUIIA CPEJCTBA U3MEPEHMIA

Tpanchopmaropsl Toka TO3M

Ha3nauenue cpeacrBa u3mMmepeHuii

Tpancdopmaropsl Toka TO3M (manee mo TekcTy - TpaHchopMaTopsl) NpeaHAZHAYCHBI IS
nepeJayd CUTHAJIOB M3MEPUTENIbHON MH(pOpMalMu CpPeACTBAM HM3MEpEHHH, yCTpoilcTBaM 3alllMThI,
aBTOMATHUKM, CHUTHAJIM3allMd W YIPABIECHUS B DJJIEKTPUUYECKUX YCTAHOBKAX IIEPEMEHHOIO TOKA
MPOMBIIIICHHON YacTOThI KJ1acCOB HanpsbkeHus ot 35 no 220 kB.

Onucanue cpeacTBa usMepeHui

[Mpuanmn pelictBus TpaHCHOPMATOPOB TOKA OCHOBAaH Ha UCIHOJIB30BAHUU  SIBIICHUS
3JIEKTPOMArHUTHOM HMHAYKIUHU, T.e. Ha co3nanuu OJ[C mepeMeHHbIM MAarHUTHBIM TOJIEM.
Tpancopmaropsl TOKa OTHOCSATCA K KIJAcCy MaclITaOHBIX M3MEPHUTEIbHBIX MpeolOpa3oBaTeneit
INEKTPUUYECKUX BEJIUYMH.

Tpanchopmaropsl TpenHa3HAYeHBI M YCTAHOBKH B OTKPBITBIX PaCHpeIeTUTEIbHBIX
ycTpoiictBax (OPY) u SABIASIOTCS KOMIUICKTYIOUTUMU U3ACITHASMH.

Tpancdopmaropsl Toka TO3M 1o npuUHUMNY KOHCTPYKLUHU - OMOPHBIE, C HECKOJIbKUMHU
BTOPUYHBIMU OOMOTKAMHU JIJIsl M3MEPEHWI M yueTa WM JJis 3allUThl, C OJHUM WM HECKOJbKHUMHU
kodduimeHTaMu  TpancGopMaIiy, MOJydaeMbIMH IyTeM HW3MEHEHUS 4YHCIa BUTKOB TEPBUYHON
(TIepeMBIYKN) UIH/U BTOPUYHONH OOMOTKH (OTBETBIICHUS ).

TpanchopMaTropbl COCTOAT W3 TEPBHYHOM W BTOPUYHBIX OOMOTOK, HW30JHPOBAHHBIX
ka0enpHON OyMaroi U MoMenieHHbIX B (hap(OopoByIO MOKPHIIIKY, 3aIIOJIHEHHYIO TpaHC(HOPMATOPHBIM
MacJIoM.

[lepBuuHas 0OMOTKa BBIMOJHEHA M3 HM30JMPOBAHHOTO Kabens WM MEIHBIX IIWH B BHJE
CEeKIIMii, KOTOpPhIE B 3aBUCMMOCTH OT HOMHUHAJIBHOTO TOKA C IMOMOIIbIO MEPEMBIYEK COEAUHSIOTCS
MOCIIE0BATENbHO, MapalieIbHO WM IOCJIEN0BAaTEIbHO-IApAJUIEIbHO, YTO MO3BOJIIET H3MEHATH
kodd¢uimeHT Tpanchopmanuu B OTHOIICHWU 1:2. BBIBOIABI MEPBUYHONW OOMOTKH 3aKpEIUICHBI B
bapdopoBoOi MTOKPHIIIIKE.

Bropuunbie 0OMOTKHM HaMOTaHBI HA TOPOUJAIBHBIE MATHUTOIPOBO/IBI, H30JIMPOBAHEI JPYT OT
Jpyra ¥ 3aKJIFOYCHBI B OOIIYIO W30JIAIMIO U3 KabeJIbHON OyMary.

Kpenenne paphopoBoil MOKPHINIKE K OCHOBAHUIO MEXaHHUECKOE. Y TNIOTHEHUE COCTMHEHUN
JIOCTUTAETCS 3a CYET MPOKIIAJIOK U3 MACIIOCTOMKON PE3UHBI.



JIuct Ne 2
Bcero quctoB 11

OcHoBanue TpanchopMaTopa MpeAcTaBiseT co00i CBapHYIO KOPOOKY M3 CTAIILHOTO JUCTA, B
KOTOPOM PAacIoyioKeHbl BHIBOJABI BTOPUUHBIX OOMOTOK. BBIBOBI BBHIMOJIHEHBI B BUE IIMuiek M8 u
pacrosio)keHbl B KOHTAKTHOM HUIIE, pa3MEIICHHOW B OCHOBAaHMU TpaHCPOpPMATOpa M 3aKpbIBAEMOM
CHEMHOM TUIOMOUPYEMOH KPBITIIKOH JJIs 3aIlIUTHl OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA.

PsinoM ¢ BeIBOAaMu Ha OJTHOM M3 CTEHOK KOPOOKHM pacroniaraeTcst 00T A TajJbBaHUYECKOTO
KOHTaKTa C KOPIyCOM OCHOBAHHUSI.

CauB 1 0TOOp Macia OCyLIECTBISETCS Yepe3 MacIOBBITYCKHOM NMaTpyOOK, KOTOPBIN CBS3aH C
BHYTpPEHHEN MOJIOCThIO TpaHchopMaTopa depe3 OTBepcTUe B JHUIIE ocHOBaHMs. [laTpyOok BbiBeneH
HapyXXy uepe3 OOKOBYIO CTEHKY OCHOBAaHHS M 3aKphIT pe3bOoBoil mpoOkoi. Ha Toit ke creHke
OCHOBaHUS PACIOJIOKEH O0NT 3a3emiieHus. HIKHAS 4acTh OCHOBAHUS 3aKphITa KPBIIIKOM, B KOTOPOH
IPEIYyCMOTPEHO OTBEPCTHE JJIsl YCTAHOBKU KabenbHOW My(dThl. [l mepemerienust Tpancopmaropa
Ha OCHOBaHUH MMEIOTCS YEThIPEe METANINYECKUE TETIH.

Ponp macnopacmmpuTenss BBIIOJIHSAET YacTh MOJIOCTH (ap(opoBOH MOKPBIIKH MEXKITY
MOBEPXHOCTHIO Macia U KPBIIIKON TpaHchopmaropa.

Jlns HaOmioneHWsl 3a ypOBHEM Maciia B TpaHC(opMaTope YCTaHOBIEH MacioyKa3aTelb,
KOTOPBIH EKTPUUYECKU COEANHEH C KPBIIIKOM TpaHChOopMaTopa U BHIBOJAOM MEPBUYHON OOMOTKH.

JUisi OYMCTKH OT BJard M MBUIM BO3/yXa, MOCTYHAIOIIETO B TpaHc(opMaTop, Ha KpbIIIKE
TpaHcopmaTopa YCTAaHOBJIEH CHJIMKAreIeBbli BO3YXOOCYIIUTENb C MACIsSHBIM 3aTBOPOM.

Tpancdopmaropsl Toka TO3M BeIyckaroTcs B cienyomux Moaupukanusx: TO3M-35b,
TO3M-35111, TO3M-110b, TO3M-1101II, T>O3M-2206, TO3M-220Ill, oTIMUarOIUXCA
HOMHHAJIFHBIM HaIpPsDKCHUEM, HOMUHAIBHBIM TEPBHYHBIM TOKOM, OTHOCHUTEIBHON IIUHOW MYyTH
YT€UKH BHELITHEHN U30JIALUHU, Ta0apUTHBIMH pa3MepaMH U MacCOM.

Hanecenue 3Haka noBepku Ha TpaHc(hopMaTOpsl HE IPEIYCMOTPEHO.

3aBOjICKOl HOMEp B BHje IU(PPOBOTO 00O3HAYEHUS, COCTOSIIETO M3 apaldckux I1udp,
HaHOCHUTCS METOOM JIa3€PHOI IPaBUPOBKH WM yIAPHBIM CLIOCOOOM Ha TaOJIMYKY TPaHCPOPMATOPOB.

Mopudukamun TpaHcHopMaTOPOB ONPEACISIIOTCA CTPYKTYPOW YCIOBHOTO 0O0O3HAYCHHUS,
IIPEJICTAaBICHHON Ha pUCYHKe 1.

OO6mmit B TpanchopMaTopoB MpEACTaBICH HA pUCYHKAX 2-5.

Ha tpanchopmaropax nmeercs TabIu4Ka TEXHUIECKUX JaHHBIX.

Cxema TJIOMOMPOBKHM OT HECAHKIIMOHHUPOBAHHOTO JOCTYIA, MECT HAHECEHHUS 3aBOJCKOTO
HOMEpa, 3HaKa YTBEPXKICHUS THUIIA TIPEACTaBICHA Ha PUCYHKaxX 2-5.

PaGouee nonoxeHune TpaHchopMaTOPOB B MPOCTPAHCTBE - BEPTUKAIBHOE.
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Bcero quctoB 11

Knacc ToyHOCTH BTOPUYHBIX 0OMOTOK JUISl U3MEPEHUH, yueTa U
3amuThl. Kiacc TOUHOCTH Ka)X0 OOMOTKH yKa3bIBa€TCS Uyepes
IpoOb, a eciii 0OMOTKa UMEET OTIANKH, TO BCE 3HAUCHUS
KJIACCOB TOYHOCTH ATOM OOMOTKH yKa3bIBAIOTCS Yepe3 THPE

HomuHanbHbII BTOPUYHBIN TOK, A

HomunanbsHbIM IepBUYHBINA TOK, A. [Tpu Hamuuum 1Byx
MEePBUYHBIX TOKOB, UX 3HAUCHUS YKA3bIBAIOTCS Yepe3 TUPE, a
3HaYeHHE Ha KOTOPOE BBIMIOJIHEHA KOMMYTAIUs —
MOAYEPKUBACTCS

Knumarnyeckoe UCIIOTHEHHE U KaTEropysl pa3MeIeH sl 110
I'OCT 15150-69

KoHCTpyKTHBHOE HCHIOTHEHHE:

I - 6e3 BepxHeil HaCTPONKH;

IT - ¢ BepxHE#l HAACTPOMKOM.

B 00o03Hauenunn tpanchopmaropa 3HaueHue I Moxer ObITh
OITyIIICHO

OTtHocuTenbHAs UIMHA [TyTH YTEUKHU BHEIIHEN U30JIALUN:
b - 2,25 cm/kB; 111 - 2,50 cm/xB

HomunansHoe Hanpsiokenue, kB

MacioHanoIHEeHHBIN

OOMOTKH 3BEHLEBOTO TUIIA

C dapdopoBoii MOKPHIITKOH

Tpancdopmarop Toka

Pucynox 1 - Ctpykrypa ycnoBHOTO 0003HaueHus TpanchopmaTopoB Toka TO3M
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MecTto niaoMOHpPOBKHU

MecTo HaHECEHHS MecTo HaHECEHHUS
3aBOACKOI'0 HOMECpa - . 3HaKa YTBEPKIACHUA
THIIA

Pucynok 2 - O6muit Bun tpancdopmaropoB Toka TO3M-35b, mect HaHeceHUs 3aBOJICKOTO HOMEPA,
HAHECEHUs 3HaKa YTBEPKIECHUS TUIIA, ITIOMOMPOBKH OT HECAHKIIMOHMPOBAHHOI'O JJOCTYMa
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MecTto naoMOHPOBKU

Aas A
M \ f MecTto HaHeceHUs
TO HAHECEHUS & g
CCTO HaHece 3 0 3HAKa YTBEPKJICHUS
3aBOJICKOTO HOMEpA = .
Q a 9

Pucynoxk 3 - O6uwmii Bua tpancdopmaropo Toka TO3M-35111, mecT HaHECEHHS 3aBOICKOTO HOMEPA,
3HaKa yTBEP)KACHUS THUIA, INIOMOMPOBKU OT HECAHKIIMOHUPOBAHHOI'O 10CTYTIA
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MecTto naoMOHPOBKHU

MecTo HaHECEHHS ) MecTto HaHEeCceHUS
3aBOACKOI'0 HOMEpa ) 3HaKa YTBCPIKACHU A
THIIA

Pucynoxk 4 - O6uwmii Bun tpancdopmaropos Toka TO3M-110B, MecT HaHECeHHUs 3aBOJICKOTO HOMEpa,
3HaKa yTBEP)KACHUS THUIA, INIOMOMPOBKU OT HECAHKLIMOHUPOBAHHOI'O 10CTYTIa
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MecTto naoMOHPOBKHU

S
MecTo HaHeceHUs b MecTto Hanecenus
3aBOJICKOT0 HOMepa 3HaKa yTBEPKICHUS
THIIA

Pucynoxk 5 - O6umit Bun rpancdopmaropos Toka TO3M-220B, MecT HaHECEHHUs 3aBOJICKOTO HOMEpa,
3HaKa yTBEP)KACHUS THIA, INIOMOMPOBKU OT HECAHKLIMOHUPOBAHHOI'O 10CTYTIa
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3HaK yTBep KIeHus THIIA
HAaHOCHUTCSI HA TaOMMYKy TEXHHUYECKMX MJAaHHBIX METOJOM JIa3ePHOM T'paBHUPOBKH  WIH
TepMOTpaHc(epHOH MeyaT ¥ Ha TUTYJIBHBIN JIUCT MaCHOPTa TUIOTPAPCKUM CIIOCOOOM.

KommiekTHOCTH cpecTBa H3MepeHuit

Tabmuua 3 - KoMIIeKTHOCTh CpeicTBa H3MEPEHHH

HanmenoBanue O6o3HaueHue KomuuectBo

Tpancdopmarop Toka TO3M 1 .
HT.035.000.000 PO;

PykoBoacTBO 10 3KCIUTYaTalluu NT.110.000.000 PD; 1 ox3.L
HT.220.000.000 PO
MT.035.001.000 IIC;

Tacmopr HT.035.002.000 IIC; 1 5K3.
WT.110.001.000 IIC;
WT.220.001.000 IIC

Mertoauka moBepKu - 1 7Kk3.

[pumeuanue - UTpu nocTaBke napTuu TpaHC(POPMATOPOB B OJIMH aJIPEC MO COTIACOBAHMUIO C
3aKa34MKOM 00IIee KOJIMYECTBO IK3EMILIIPOB PO MOXkeT ObITh YMEHBILICHO, HO TOJDKHO OBITH HE
MEHEee OJTHOTO 3K3eMIUIsIpa Ha MAapTHIO U HE MEHEE TPeX SK3EMIUIIPOB HA MAPTHIO B MATHACCAT MTYK

CBenenusi 0 MeTOAMKAX (MeTOAAX) U3MEPEeHn It
paszen 1 pykoBOJCTBa MO SKCILTyaTallUU.

HopMaTHBHbBIE T0KYMEHTbI, YCTAHABJIMBAKOIIME TPeOOBAHUS K CPEICTBY U3MepeHUii

I'OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHE TEXHUIECKUE YCIOBUS;

[Ipuka3z @enepadbHOrO0 AareHTCTBA IO TEXHUYECKOMY PETYIUPOBAHHIO W METPOJIOTUU
ot 27 nexadps 2018 r. Ne 2768 «O0 yTBepkaeHuu I'ocynapcTBeHHONW MOBEPOYHOM CXEMBI TSl CPEJICTB
u3MepeHui K03 (HUIIMEHTOB MPeoOpPa30BaHUS CHIIBI HIIEKTPHUECKOTO TOKAY;

TY 27.11.41-004-41732181-2018 Tpauchopmatops! Toka TO3M. TexHuueckue ycnoBus.

HsroroBurens
Oo61mecTBO C OTpaHUYEHHOM OTBETCTBEHHOCTHIO HayuHo-npon3BoicTBEHHOE
npeanpustue«UTPAH» (OO0 HIIIT «MTPAH)
HNHH 6663052621

Anpec: 620034, r. EkatepunOypr, yi. Konrponepos, a1.15-b, od. 8
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HcnbiTaTebHbIE HEHTPHI
OOmIecTBO C OrpaHMYECHHOW OTBETCTBEHHOCTHIO «VICTBITaTeNbHBIN IEHTP pa3paboTOK B
obmactu metponorum» (OO0 «ULIPMy)
Anpec: 117546, r. MockBa, XapbKOBCKHI TTpoe3, 4.2, 3Tax 2, noMm. I, kom. 35,36
YHUKaIBbHBINA HOMED 3allucH B peecTpe akkpeauToBaHHbIX auil Ne RA.RU.311390.

B YaCTH BHOCUMBIX U3MEHEHUN:
VYpanbckuii HayYHO-MCCIIEAOBATENbCKHUI HMHCTUTYT MeTposiorun - ¢wman deneparbHOTO
rOCYJJapCTBEHHOI'O YHUTAPHOIO Npeanpuatus «BcepocCHiCKUN HAay4dHO-HCCIIEN0BATEIbCKAN
uHCTUTYT Metrpojorun mMenu J[.M.MenneneeBay (YHUUM — dwmman ®I'YII «BHUHUM
uMm. JI.11.Menneneenay)
Anpec: 620075, CsepaioBckas 00:71., T. EkarepunOypr, yiu. Kpacnoapmetickas, 1. 4
Y HUKaIBHBINA HOMED 3allUCH B peecTpe akkpeauToBaHHbIX il Ne RA.RU.311373.



