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Cepusi, o6beguHaowasn ctaHgapTel MK cMbI. pasgza HaumeHoBaHue cTaHgjapTa TeIBIEMbIMA
60TakmbIn ctaHpapt
cTaHgapt M3K M3K
61869-2 [ononHutenbHole TpeboBaHuA K 60044-1
TpaHcdopmaTopam Toxa 60044-6

[JononHnTtenbHble Tpeb6oBaHWA K
61869-3 WHOYKTUBHbIM TpaHcopmatopam 60044-2
HanpspKkeHus

[ononHutenbHble TpeboBaHWA K
61869-4 KOMGUHMPOBaHHLIM TpaHctopMa- 60044-3
Topam

[JononHuTenbHble Tpe6oBaHus K

61869-5 eMKOCTHbIM  TpaHcdopmaTopam 60044-5
HanpsKeHus
61869-1 61869-6 [ononHutenbHble TpeboBaHUA K
61869-7 3/1eKTPOHHbIM TpaHcopmaTopam 60044-7
O6bwune Tpeb6oBaHnA  [onoNHUTENbHbIE 06LWNe HanpshxeHns
K  U3MepuTeNbHbIM  TpeboBaHUS K WU3Mepu-
TpaHcopmaTopam TeslbHbIM Npeo6pa3soBa- fononHutenbHble TpeGosaHuA Kk
Tensm  (TpaHcdopmaTo- 61869-8 3N1EeKTPOHHBbIM TpaHcdopmaTopam
pam) Masioli MOLLHOCTM Toka
61869-9 LincppoBoli nHTepcpeiic gna name-
putenbHbIX TpaHcopMaTopoB 60044-8

[ononHutenbHble TpeboBaHWA K
MasloMOLLHbIM MaCCUBHbLIM TPaHC-

61869-10
chopmaTopam (npeo6pasosaTte-
NAM) Toka
[lononHuTenbHble TpeGoBaHUA K
61869-11 MasioOMOLLHbIM MAaCCUBHbLIM TpaHC- 60044-7

copmaTopam (npeo6pasoBate-
NSIM) Hanps>XeHns

[JononHutensHble TpeboBaHWA k
KOMBVHMPOBAHHBIM 3NMEKTPOHHbIM
61869-12 M3MepuTenbHbIM TpaHcdopMaTo-
pam unAn KOMOBWHWPOBAHHbLIM OT-
[eNbHO-CTOALWUM AaTunkam

Tpeb6oBaHWsA K OTAeNbHO-CTOALLe-
61869-13 My YCTPOWCTBY COMPSHKEHUS C LWN-
HOli (CymmaTtopy CUMrHasnoB)

JlononHuTenbHble TpebosBaHUa K
61869-14 TpaHchopmaTopaMm MOCTOSIHHOTO
ToKa

[lononHnteneHble TpeboBaHuA K
61869-15 TpaHcchopmaTopam MOCTOSHHOTO
HanpspKkeHus

B TeKCTe HACTOSLLEro cTaHAapTa CChl/IOYHbIe MeXAyHapoaHble CTaHAapThbl akTyanin3upoBaHb.
Tpeb0oBaHMsA HACTOALLENO CTaHAapTa PacnpoCTPAHAITCA Ha KOMBUHMPOBaHHbLIE TpaHcopMaTopb! A/
3KCMOPTHBIX NOCTABOK.
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HALUMWOHANBbHBLIMN CTAHOAPT POCCUMUCKOW SGELEPALWUMU

TPAHC®OPMATOPbI NBMEPUTEJ/IbHbIE
YacTtb 4

JononHutencHble Tpe6oBaHUs K KOMOGUHUPOBAHHBIM TpaHcdopMaTopam

Instrument transformers. Part 4. Additional requirements for combined transformers

fata BBegeHus — 2020—08—01

1 O6nactb NPUMEHEHUS

HacTosiwumii cTaHfapT pacnpocTpaHseTcs Ha KOMOMHMPOBaHHblE TpaHCOpPMaTOpbl HOBOrO NPOU3BOA-
CTBa. NpefiHa3Ha4YeHHbIe A1 UCMONb30BaHNA C 3NEKTPUYECKUMU N3MEPUTESTbHBIMU NPUGopamMu 1 anekTpuye-
CK/MM 3alUTHBIMW YCTPOWCTBaMM NPW HOMUHA/IbHOW YacToTe oT 15 o 100 Iu.

Tpe6oBaHWsi N METOAbI UCMbITAHUIA NO HACTOSLLEMY CTaHAAPTY SABMSOTCA AONOSHUTENbHBIMU K TPe60o-
BaHUSIM U MeToaM UcnbiTaHuii cornacHo M3K 61869-1. M3K 61869-2 n M3K 61869-3. KoTOpble NPUMEHSOT-
CA K TpaHcdopmaTopam Toka M MHAYKTUBHBLIM TpaHcopmaTopaM HamnpshXeHWs 1 KoTopble Takke Heobxoau-
Mbl 4719 KOMOVHUPOBAHHBIX U3MEPUTE/bHBIX TPaHCOPMaTOpPOB.

2 HopMaTuBHbIE CCbI/IKU

Pa3gen 2 ctaHgapta IEC 61869-1:2007 npuMeEHSIeTCA CO CneayowmmMmn A0NONHEHNAMN:

IEC 60028. International standard of resistance for copper (Meab. MexayHapoaHbIii cTaHAApPT Ha Cco-
npoTUBAEHNE)

IEC 60038. IEC standard voltages (HanpshxeHus ctaHgapTHble no M3K)

IEC 61869-1:2007, Instrument transformers Part 1. General requirements (TpaHccopmaTopbl namepu-
TenbHble. YacTb 1. O6wme TpeboBaHus)

IEC 61869-2:2012, Instrument transfomiers Part 2: Additional requirements for current transformers
(TpaHcchopmaTopbl 3MepuTenbHble. YacTb 2. lonofHUTeNbHblE TpeboBaHna A5 TpaHCcopmMaTopoB TokKa)

IEC 61869-3:2011, Instrument transformers Part 3: Additional requirements for inductive voltage
transformers (TpaHcdopmaTopbl nsMeputenbHble. Yactb 3. [lononHUTeNbHbIe TpeboBaHUSA K UHAYKTUBHbLIM
TpaHchopmartopam HanpshkeHus)

3 TepMuHbI, ONpeaesnieHnst N COKpaLLeHUs

B HacToslweMm cTaHfapte npuMeHeHbl TepMuHbl U onpefenedns no M3K 61869-1:2007,
M3K 61869-2:2012 n M3K 61869-3:2011. a Takxe cneaywuine TepMnHbl C COOTBETCTBYHOLWMMN onpejene-
HUAMU:

3.1 O6wwne onpeneneHus

3.1.401 KOMGUHMPOBAHHbIN N3MepUTENbHbIN TpaHcopmaTop (combined instrument
transformer): 3To n3meputenbHbIi TpaHcopmaTop, COCTOALWMIA N3 TpaHchopmaTopa Toka 1 TpaHchopma-
TOopa HanpshkeHus, 3aK/YeHHbIX B e1HbIN Kopnyc.

3.1.402 norpewHoOCTb TpaHcopmaTopa HanpseHus (error of voltage transformer): Morpew-
HOCTb ko3ahdhuumeHTa macwTabHoro npeobpasoBaHnsa TpaHcopmMaTopa HanpsxeHus, onpegensemas npu
OTK/IIOYEHHOM TpaHcopmaTope Toka.

M3paHue oduymansHoe
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3.1.403 yron da3oBoro caBura TpaHcgopmatopa HanpsxeHus 6V (phase displacement of voltage
transformer): Yron casoBoro cgsura TpaHchopmaTopa HanpskeHusi, onpefensemblii Npu OTK/HOYEHHOM
TpaHcgopmaTtope Toka.

3.1.404 HanpsxeHue, WHAYKTMPOBAHHOE HOPMMUPOBAHHbLIM TOKOM A/IMTEeNbHOro Harpesa Uv
(voltage induced by rated continuous thermal current). HanpshkeHue, WHAYKTUPOBaAHHOE HOPMWPOBAaHHbLIM
TOKOM AINTENIbHOrO Harpesa TpaHcdopmaropa Toka, 1 onpegenseMoe B TpaHcopMaTope HanpshkeHns us-
MepeHVeM MaKCMManbHOIO OTK/TOHEHWSA NOTPELUHOCTU HanpPsXXeHus.

3.1.405 pononHuTenbHoe Haubosbllee OTK/IOHEHWEe norpelHocTn HanpshkeHus Azv (greatest
variation of voltage error): MakcumasibHO BO3MOXHO€E OTK/IOHEeHNe ko3dhpmumeHTa MacluTabHoro npeo6paso-
BaHNA TpaHcopmaTopa HanpskeHs 13-3a BO3HWKHOBEHMWS HaNPsHXKeHUS, UHAYKTMPOBAHHOIO HOPMUPOBaH-
HbIM TOKOM A/INTENbHOro Harpeea TpaHcopmaTopa Toka.

3.1.406 pgononHuTenbHOe Haubonblee OTKNOHeHMe yrna asoBoro casura A6V (greatest varia-
tion of phase displacement): MakcuManbHO BO3MOXHO€E OTK/IOHEHMe yria ha3oBOro casura TpaHcopmaro-
pa HanpshkeHWs 1n3-3a HanpsHXeHUs, UHAYKTMPOBaHHOTO HOPMUPOBaHHbIM TOKOM A/IMTENbHOIO Harpesa TpaHc-
chopmaTopa TOKa.

3.1.407 abcontoTHOE 3HAYeHMEe OTK/IOHEHUI MOTPEWHOCTN HaNPsKeHUN (absolute value of the
variatrons of voltage error): Cymma abCcoOMOTHbIX 3HAYEHWIA NOTPELIHOCTM TpaHcdopMaTopa HanpsxeHus Ans
KoahhuumeHTa MmacwTabHoro npeobpasosaHMa U abCONOTHOTO 3HAYEHWUA JOMOHUTENNLHOrO HanbobLlero
OTK/IOHEHUSI MOrPELUHOCTM HaNPSHXKEHNS, NOMYYEHHbIX NPU HOPMUPOBAHHOM 3HAYEHUU HANPSKEHUS.

3.1.408 abconTHOE 3HaYeHWe OTKNOHeHul yrna a3oBoro cAasura TpaHcgopmaTopa Hanpsxe-
HuA 6'v (absolute value of the variations of phase displacement of voltage transformer): Cymma a6comoTHbIX
3HAYEeHUI NorpeLHocTel B TpaHchopmaTope HanpshXeHus 41a yria pasoBoro cAsura U abcoslIloTHOro 3Have-
HUA [ONONHUTENBHOIO HaNGo/MbLIEro OTKNOHEeHNS yrna ha3oBoro cABura, NoayYeHHbIX NPU HOPMUPOBAHHOM
nacrnopTHOM HanpsHXKeHWn.

3.1.409 HanpsixeHune, UHAYKTMPOBAHHOE NMPW HOMWHANLHOM TOKe TepMuuyeckoi cToikoctn Ue
(voltage induced at rated short-time thermal current): HanpsbkeHve, WHAYKTUPOBAHHOE MPU HOMUHa b-
HOM TOKe TepMUYECKOW CTOWMKOCTWU TpaHcdopmaTtopa Toka B TpaHcopMaTope HanpsKeHus 1 ykasaHHoe B
nacnopre.

3.1.410 norpewHoOCTb TpaHcpopmaTopa Toka e, (error of current transformer): MorpelwHocTb kO3-
dmuneHTa macwTabHoro npeobpasosBaHus TpaHchopmaTopa Toka, onpegensemas npyv HeBO3OYXAeHHOM
TpaHchopmaTope HanpsHKeHUs.

3.1.411 yron ¢pasoBoro casura TpaHcdopmatopa Toka 6, (phase displacement of current trans-
former): Yron dpasoBoro casura TpaHcopmaTopa Toka, onpegenseMblii npu HeBOo36yXAEeHHOM TpaHcdop-
MaTope HanpsKeHus.

3.1.412 HanpsaxeHue, reHepupyemoe B TpaHcopmatope TOoka eMKOCTHbIM Tokom U, (voltage
generated in the current transformer by capacitive current): HanpshxeHue, reHepupyemoe B TpaHcdopmaTope
TOKa €MKOCTHbIM TOKOM, M3-3a HanpshXeHus, NoABeAeHHOro K TpaHcopmaTopy HanpskKeHus, u onpegense-
MOro M3MepeHNeM MakCUMasibHOro OTK/TIOHEHWS TOKOBOW MOrpeLuHoCTy.

3.1.413 pononHUTeNnbHOEe Hanbonbllee OTK/IOHEHMNE TOKOBOW norpewHocTy [le, (greatest variation
of current error): MakcumanbHO BO3MOXHOE OTK/IOHEHMe KoahduumeHTa maclutabHoro npeobpasosBaHus
TpaHchopmaTopa Toka U3-3a HanpsXXeHusi, reHepMpyemoro B TpaHcgopmMaTope Toka eMKOCTHbIM TOKOM.

3.1.414 pononHuTenbHoe Hambonbluee OTKNOHeHUe yrna paszosoro casura A8/ (greatest variation
of phase displacement): MakcumanbHO BO3MOXHOE OTK/IOHEHWE Yyrna (pa3oBOro cAsura TpaHcgopmaTopa
TOKa M3-3a HanpshKeHus, reHepypyemoro B TpaHchopMaTope TOKka EMKOCTHLIM TOKOM.

3.1.415 abconTHOE 3HA4YeHMe OTK/IOHEHWS TOKOBOW MOrpPeLHOCTn (absolute value of the
variations of current error): CyMma abCoMOTHbIX 3HAYEHWIT NOrpeLlHoCTel TpaHcopMaTopa Toka Ans Koad-
hvumeHTa macwtTabHoro npeobpasoBaHna W ANA AOMNOMHUTENBHOTO HaMbObLIEro OTKNOHEHUS TOKa, Nony-
YeHHbIX NPV HOPMUPOBAHHOM NACMOPTHOM 3HAYEHUW TOKA.

3.1.416 abcontoTHOE 3HA4YeHMe OTK/IOHEHWI yrna hasoBoro casura TpaHcopmatopa Toka 6)
(absolute value of the variations of phase displacement of current transformer): Cymma abcon0THbIX 3Have-
HWIA NorpeluHocTeli TpaHcdopmaTopa Toka Ana yrna ha3oBoro casura v abcosiloTHOrO 3HaYeHNUs LOMNOSHU-
TeNbHOro HanbosbLIEro OTKNOHEHUS yrna hasoBoro cAsura, NoNyYeHHbIX NPy cneunanm3npoBaHHoOM HOPMU-
pPOBaHHOM MAacnOPTHOM 3HAYEHUU TOKa.

3.7 Cnucok cokpaw,eHnin n o603HadYeHui

Moapasaen 3.7 MOK 61869-1. MOK 61869-2 n MOK 61869-3 3ameHeH cnefytolleii Tabnuueii:
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MorpeLHoCcTb TpaHcdopMaropa HanpskeHust

((y
Yron chazoBoro casura TpaHcdopmaTopa HanpsxeHus

uv HanpsbkeHune, MHAYKTUPOBAHHOE HOPMUPOBaHHbLIM TOKOM A/IMTENbHOTO Harpesa
Acy [ononHntenbHoe Hanbonbluee OTKNOHEHWE NOTPeLIHOCTN HanpshXeHns

U» HomuHanbHOe HanpsikeHue BTOPUYHO 06MOTKM
ASV JononHntensHoe Hanbonbluee OTKNOHEHWe yrna ha3oBoro casura TpaHcopmarTopa HanpsxxeHus
& ABCONIOTHOE 3HAYEeHNEe OTKIOHEHUIA NOTPELIHOCTU HanpsXeHUs

«V ABCOMIOTHOE 3HauYeHne OTKNOHeHWI yTna has3osoro casura TpaHcgopmaTopa HanpskeHus
1h HOMUWHanbHbIN TOK TEPMUYECKOW CTONKOCTU

Ich HopMupoBaHHbI TOK ANNTENbHOTO Harpesa

u. HanpsikeHue, NHAYKTUPOBAHHOE NPV HOMWHA/IbHOM TOKE TEPMUYECKOI CTOMKOCTU

c MorpelwHocTb TpaHctopmaTopa Toka

b Yron ¢a3oBoro casura TpaHcopmaropa Toka

4 HanpspkeHune, reHepnpyemoe B TpaHchopmaTope TOka EMKOCTHbIM TOKOM

Aar, JononHutensHoe Hanbobliee OTKIOHEHVE TOKOBOW NMOrPeLlHOCT

4 [flononHntensHoe Hanbonbllee OTKIOHeHWe yrna pas3oBoro casura TpaHcpopmaTopa Toka

= A6CONMITHOE 3HAaYeHMe OTK/IOHEHUS TOKOBOI MOrPeLLIHOCTH

$ AG6CONIOTHOE 3HaYeHNe OTKMOHEeHWA yrnia pas3oBoro casura TpaHcopmaropa Toka

Is, HomuHanbHbIli TOK BTOPUYHOI 06MOTKM

4 HopmasibHble 1 0CO6ble YCI0BUS aKCnyaTauum

CootBeTcTBYIOT pasgeny 4 MOK 61869-1.

5 HoMMHaIbHbIE 3HAYEHUA

B HacTosALleM cTaHAapTe UCMNOb30BaHbl NnapaMeTpbl cornacHo pasaeny 5 MK 61869-1. M3K 61869-2
n M3K 61869-3 co cneayowmmu A0NOSTHEHUAMMU.

5.401 [lononHuTenbHble TpeboBaHUA ANS U3MEPUTENbHbIX W 3alUTHbIX KOMOWHUPOBAaHHbLIX
TpaHcgopmaTopos

5.401.1 O6wme NoNoXeHus

Mpefens! NOrpewHocTn AN n3mMepuTesbHbIX KOMOUHNPOBAHHbLIX TPAHCOPMATOPOB A0/IKHbI COOTBET-
CcTBOBaTb Tpe60OBaHMAM A1 U3MEPUTENIbHLIX TPAHCOPMATOPOB TOKa, NpUBEeAEHHbIM B5.6.201 M3K 61869-2,
N TpeboBaHWAM [N18 WU3MEpPUTENIbHbIX TPaHCOPMAaTOPOB HanpsKeHwus, npueegeHHbiM B 5.6.301
M3K 61869-3. MNpeaesibl NOrPeLHOCTU 418 3alNTHBIX KOMOUHUPOBAHHbLIX TPaHC(OPMaTopOoB A0/HKHbI COOT-
BETCTBOBaTb TPE6GOBAHMAM A/18 3aLUTHBLIX TPAaHCOPMAaTOPOB TOKa, NpMBeAeHHbIM B 5.6.202 M3K 61869-2, 1
TpeboBaHuAM A5 3alUTHbIX TpaHCOPMAaTOPOB HanpshxeHus, npuBegeHHbIM B 5.6.302 M3OK 61869-3.

5.401.2 B3aumHoe BnusHue

Bo Bpemsi paboThbl TpaHChopmaTopa Toka B Agnana3oHe oT 5 % 3HauyeHnss HOMUHa/IbHOTO TOKa 40 HOpMU-
pPOBaHHOIO TOKa A/IMTENbHOro Harpesa, npefesibl NOrpeLHOCTU HanpshXkeHns 1 yrna pa3oBoro casura TpaHc-
dhopmaTtopa HanpsKeHUs He A0/KHbl MpeBbIWaTh Npefesbl NorpeLHocTel HanpsXxeHna u yrna casoBoro
cABura, COOTBETCTBYIOLLEIO €ro Kfaccy TOYHOCTU, MPU HOMUHa/IbHOM 3Ha4YeHWW Harpysku B guanasoHe oT
80 % 0 120 % HOMMHANILHOTO 3HAYEHUA HaMPSHXKEeHNS.

Bo Bpemsa paboTbl TpaHcopmaTopa HanpshxeHus oT 80 % HOMWHA/IBHOTO 3HAYEHUS HanpPsHKeHUs [0
HOMMWHANbHOTO HanpsXXeHUsl, MOMHOXEHHOr0 Ha HOMWHasbHbIV KO3 MULMEHT HanpshXXeHWs, npeaenbl TOKO-
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BOVi NMOrpeLHocTy 1 yria asoBoro casura TpaHcopmaropa Toka He J0/DKHbI NpeBbILaTh Npesesbl TOKOBOM
MOrpeLHocTN 1 yrna asosoro cAsura B AnanasoHe Toka, COOTBETCTBYIOLWEro ero kiaccy TOYHOCTU U B Aua-
nasoHe HOPMWPOBAHHOI NACMNOPTHOW Harpysku.

Cm. 7.2.6.401 1 7.2.6.402 v npunoxeHune 4A.

6 TpeboBaHWA K KOHCTPYKLMM

B HacToswem ctaHgapTe npumMeHsoT pasgen 6 MK 61869-1, M3OK 61869-2 n M3OK 61869-3 co cneay-
IOLWUMY AONONHEHUSMU.

6.4 Tpe6oBaHUA K NpeBbILIEHNIO TeMNepaTypbl YacTeli 1 3/1eMeHToB

6.4.1 O6wwme NosoxeHns

MyHKT 6.4.1 M3K 61869-2 npyMeHNM cO crefyowmnm 4ONONHEHNEM:

MpeBbllWeHne TemnepaTypbl KOMOUHMPOBAHHOIO M3MEPUTE/ILHOIO TpaHcopmaTopa He [O/IKHO npe-
BbllLaTb COOTBETCTBYIOLMX 3HAUYEHUIA cornacHo 6.4 M3K 61869-1, ecnn HanpsbkeHWe K HEMY MoAaeTcsl, Kak
0603HayeHo B 7.2.2 M3K 61869-3, 1 TpaHchopmaTop TOKa Harpy>eH nepBUYHbIM TOKOM, paBHbIM HOPMUPO-
BaHHOMY TOKY A/IMTe/NIbHOro Harpesa. TpaHcdopmaTtop Toka xapakTtepusyetcs Koa(ULNEHTOM MOLLHOCTM
COOTBETCTBYIOLLEN0 HOMWHA/IBHOTO BbIXOAA, a TPaHCHOPMAaTOp HaNpPsXXeHUs — HOMUHA/IbHON Harpy3koid, npu
Ha/IMYMN HECKONbKUX HOMWHANbHBIX Harpy3oK u npu koadduumnerTte mowHoctn ot 0,8 Ao 1. flononHuTe b-
Hoe OTKNoHeHue B 10 K B HEKOTOPbLIX Criyvyaax Ana TpaHchopmMaTopoB HanpshkeHus (cM. 7.2.2 MOK 61869-3)
ABNSAETCA TakkKe MpPYMeHsAeMbIM 1 AN TpaHCOPMaTOpPOB TOKa KOMOWHMPOBAHHbLIX N3MEpPUTEsbHbIX TpaHC-
chopmaTtopos.

6.13 Mapkuposka

Mogpasgen 6.13 M3OK 61869-1, M3K 61869-2 1 M3OK 61869-3 npumeHum co cneaylowmnmMmm 4onosiHe-
HUAMU.

6.13.401 MapkupoBKa BBOAOB 1 BbIBOAOB

BBoAbl 1 BbIBOAbLI TPAHCOPMATOPOB TOKA W HANPSHXKEHUS, ABASIOWMXCA YaCTbio KOMOUHUPOBAHHbIX U3-
MepuTeSIbHbIX TPaHCOPMATOPOB, JO/MKHbI ObITb MAPKMPOBaHbl Tak Xe. Kak 1 oTAesIbHble TpaHcopMaTopsb!
cornacHo 6.13.201 M3K 61869-2 1 6.13.301 M3K 61869-3.

6.13.402 MapkupoBka TabsiMuyky ¢ NacnopTHLIMU AAHHbIMY

6.13.402.1 O6wwe npasuna

TpaHctopMaTopbl Toka cornacHo 6.13.202 M3K 61869-2 n TpaHcdopmMaTopbl HanpshKeHus cornac-
HO 6.13.302 M3K 61869-3 80/KHbI ObITb CHAGXEHbl MapKMPOBOYHO TabNUYKON C NACNOPTHLIMU AaHHbIMU.

6.13.402.2 MapknpoBKa Tab/imMyky ¢ NacnopTHbIMU AaHHbIMU KOMOVMHUPOBAHHOIO TpaHcdopmaropa

Ha Tabnuuke ¢ nacnopTHbIMKU AaHHbIMU TpaHcopMaTopa HanpsXXeHUs LO/MKHO 6biTb YKasaHo 3Have-
Hue HanpsxeHus Ue. nHOYKTUPOBaHHOE cpefHekBaApaTUYeckMM 3HaveHuem (r. m. S) HOPMUPOBAHHOMO TOka
ANUTENbHOrO Harpesa, NPOTeKalLWero Yepes TpaHchopMaTop ToKa, NpY KOPOTKOM 3aMblKaHWU NepBUYHON
06MOTKM TpaHchopmaTopa HanpshkeHus. VIHAYKTMPOBaHHOE HanpshkeHne U3MepsioT Ha BbiBOAaX BTOPUYHOW
06MOTKM TpaHchopmaTopa HanpsHKeHUs C NOAKIOYEHHOW Harpyskoin 15 BA nnv HoMUHanbHoM.

n pumedvyaHne — BmecTo Hanps>xeHusa Ll WHOYKTUPOBAHHOrIO cpeaHekBagpaTtnyeCckum sHavdyeHnem (r.m.s) HOp-

MUPOBaHHOTO TOKa f/IMTE/ILHOTO HarpeBa, Ha NacrnopTHOW Tabinyke MoXeT ObITb YKa3aHo OTHOLIEHWE UHAYKTUPOBAHHOIO
HanpsHKeHUs K TOKy, NPOXoAsiiemy yepes TpaHcopmMaTop ToKa, BbIPaXXEHHOTO B MUINMBO/MbTAX Ha Kuiaoamnep.

7 VcnbiTaHusa
Pa3sgen 7 MOK 61869-1. MOK 61869-2 1 M3K 61869-3 npumMeHMUM CO cneayromnmmMy n3MeHeHusaMu.

7.1 O6wme NoioXxeHus

7.1.1 MNepeyeHb UcnbiTaHmni
MepeyeHb NcnbiTaHWiA, NpUBEAEHHbIV B Tabnnue MIK 61869-1, 3aMeHeH HOBbIM.
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Ta6nuuya 1— lNepeyeHb UcCMbITaHW

Bu, MCTIbITaHNs CTPYKTYpHbIiA anemeHT

CTaHjapTa
Tunosble UCMbITaHUA 7.2
McnbiTaHne Ha npeBbileHne TeMnepaTypbl 7.2.2
VcnbiTaHne BBOAOB NEPBUYHLIX OOMOTOK UMNY/IbCHLIM HaMNpsixeHnem 7.2.3
McnbiTaHne TpaHCcopmMaToOpoB A1 HAPYXHOW YCTAHOBKM Ha BO3[4eCTBME BNaXHOCTH 7.2.4
VcnbiTaHne Ha 3N1eKTPOMarHUTHYH COBMeCTUMoCTb (AMC) 725
McnbiTaHne Ha COOTBETCTBME KNaccy TOYHOCTU 7.2.6
MpoBepka cTeneHn 3aLlnTbl, o6ecneyrBaeMoii 060104Koli (Kopnycom) 7.2.7
McnbiTaHne Ha repMeTMYHOCTL 060/104KK (Kopnyca) Npu TemnepaType OKpyXaloLiero sosgyxa 7.2.8
VcnbiTaHne 060104kKn (kopnyca) AaBneHnem 7.2.9
McnbiTaHMa HOPMUMPOBAHHOIO TOKa A/IMTENIbHOrO Harpesa 7.2.201
McnbiTaHWe Ha CTOMKOCTb K TOKY KOPOTKOrO 3aMblkaHWs 7.2.301
lMpremo-caatoyHble UcnbITaHnA 7.3
McnbiTaHne BBOAOB NEPBUYHON OOMOTKU BblAEPXKMBAEMbIM HaMpPSXeHVEM MPOMbILLIEHHON 731
4acToTbl
Vi3mepeHne ypoBHA YaCTUYHbIX pa3psaoB 7.3.2
McnbiTaHne MeXCeKLMOHHON W30NAUMN  BblAEPXNBAEMbIM HAMNPSHKEHUEM MPOMbILLIIEHHOW 7.3.3
4acToTbl
McnbiTaHne BbIBOAOB BTOPUYHON OBMOTKM BblfEepPXUBAEMbIM HaNpPsXKeHWeM MPOMbILLIEHHO 7.3.4
4acToTbl
McnbiTaHve Ha COOTBETCTBUE KNaccy TOYHOCTU 7.35
lMpoBepka MapKMpoBKK 7.3.6
McnbiTaHne Ha repMeTUYHOCTL 060/104KM (Kopnyca) Npu TemnepaTtype okpyxaloLiero Bosgyxa 7.3.7
McnbiTaHne 060104kn (Kopnyca) gaBneHvem 7.3.8
OnpefeneHne conpoTUBIEHUS BTOPUYHON 06MOTKM 7.3.201
OnpepgeneHne NOCTOAHHOM BPEMEHMW BTOPUYHON Lenu 7.3.202
J/[C B Touke nepervba v MakcMasbHblli TOK BO36YXAeHUs 7.3.203
VcnbiTaHve MeXBUTKOBOW M301aLun 7.3.204
CneuuanbHble UCMbITaHNA 7.4
VcnbiTaHve BBOAOB NEPBUYHON 0GMOTKM CPe3aHHbIM FPO30BbIM MMMY/IbCOM Hanps>KeHns 741
McnbiTaHne BBOAOB MEPBUYHON OGMOTKM MHOTFOKPATHbIM Cpe3aHHbIM FPO30BbIM MMMYbCOM 7.4.2
HanpshkeHns
M3mMepeHne 31eKTPUYeCcKoil eMKOCTU 1 TaHreHca yrna AnanekTpuyecknx notepb 743
McnbiTaHne Ha nepefaBaeMble NepeHanpsXxeHns 7.4.4
VicnblTaHve Ha MexaHU4ecKyl MpPoOYHOCTb 745
McnbiTaHne Ha yCTOMYMBOCTb K 9/1€KTPUYECKON fyre Npu BHYTPEHHEM KOPOTKOM 3aMblKaHUu 7.4.6
VcnbiTaHne 060104k (KOpNyca) Ha repMeTUYHOCTb NPU HU3KMX U BbICOKUX TeMnepaTypax 747
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OkoHuaHue Tabnuubl 1

Bug, vCTbITaHNs CTPYKTYPHbIA an1eMeHT

cTaHgapTa
OnpepgenexHne Temnepartypbl TOUKA POCHI rasa 7.4.8
McnbiTaHne Ha KOPPO3UOHHYHO CTOMKOCTb 7.4.9
McnbiTaHna Ha noxapo6e3onacHocTb 7.4.10
BbI60pOYHbIE UCNbITAHUSA 7.5
Onpefenexne koapuuneHTa ocTaToUYHOW HaMarHM4eHHOCTH 751
Onpepenexve koadpduuneHtTa 6e3onacHOCTM NPMBOPOB ANA U3MEPUTENBHOTO TpaHcopma- 7.5.2

TOpa ToKa

7.2 Tunosble ucnblTaHnsa

7.2.2 WcnbiTaHve Ha nNpeBbllWeHne Temneparypbl

MepBoe nNpeanoXeHne 3aMeHeHo criefyrLWwmnm:

ncnbiTaHne JO/MKHO 6bITh NPOBEAEHO B COOTBETCTBUM C 6.4.1.

MyHKT 7.2.2 M3K 61869-1 npumeHnM co cnegyownmMmm A0NoAHEHUAMMU:

Ecnun y TpaHcthopmaTopa HECKO/IbKO BTOPUYHbLIX OBMOTOK, UCTbITAHUSA [O0/IXHbI 6bITb NPOBEAEHbI C CO-
OTBETCTBYIOLLE HOMWHANBHOW Harpy3koi, NOAKIIOYEHHOW K KaXAOW BTOPUYHOV OOMOTKE MpU OTCYTCTBUM
VHOTO COrnalleHns mMexay U3rotoButenem u nonb3osaresniem. Mpu NpoBefeHUU UCMbITaHWI TpaHcopmaTop
[O/MKeH BbITb YyCTAHOBMEH Takum 06pasoMm, Kakum OH ycTaHaB/nBaeTCs Mpv akcnayaTauuu. 3afaHHblli TOK U
HanpshxeHne OfHOBPEMEHHO MOAKNI0YATCA K KOMOGUHUPOBAHHOMY M3MepUTeIbHOMY TpaHcdopmatopy. Ans
3TOr0 Heobxoaumo, 4Tobbl NepBMYHAs U BTOPUYHAA OOMOTKM CMI0BOrO TpaHcdopMaTopa, reHepupytoLLero
60/1bLLOI TOK. KOTOPbIV BO36YXAAeT N3MepuTeNbHbIA TpaHcopMaTop Toka, 6bl/IM U30/IMPOBaHbI APYT OT ApY-
ra u OT 3eM/IM Ha MOJIHOE HanpsXXeHue CeTw.

Ecnn BO3MOXHOCTb MCNO/b30BaTh Takoi TpaHchopMaTop OTCYTCTBYET, TO PEKOMEHAYeTCA MCNOoMb30-
BaTb ABa ApYrMx MeToAa VCMbITaHWiA:

1) KOMOBUHMPOBAHHbI M3MepUTesbHbIA TpaHcOpPMaTop MOXET OblTb YCTAHOB/EH W30/IMPOBAHHO OT
3eMnu. Bbicokoe HanpsxeHue B 3TOM c/yyae NpuknagbiBaeTca 0AHOBPEMEHHO K KOpnycy, K BBOAY NEPBUYHON
06MOTKM TpaHcdopmaTtopa HanpsxeHus, 3a3emISseMoMy Mpu aKcnayatauun, 1 K OAHOMY BbIBOLY KadK[oW
BTOPUYHO 06MOTKM, B TO BPEMS, KaK ApYroil BBOA NEPBUYHON 0GMOTKU, NCNOb3YEMbIA ANA NpUcoeanHEeHNs
HanpsHkeHa B aKCnyatauuu, 3asemneH. Takum o6pasom, n3onsauus TpaHcdopmaropa okasblBaeTcs nof Bbl-
COKUM HanpshkeHveMm. MepBrYHbIN TOK NPy 3TOM MOXEeT NofasaTbCs OT HU3KOBO/IbTHOTO HArpy304HOro TpaHc-
hopmatopa:

2) BbICOKOE HanpsXXKeHue NpukNafbiBaeTca K BBOAAM, KOTOpPble 3aMKHYTbl HAKOPOTKO. HOpMUpOBaHHbI
TOK A/IMTENbHOIO Harpesa B HAKOPOTKO 3aMKHYTOV NepBUYHOV 06MOTKe ByfeT AOCTUTHYT BO3OYXAeHNeM Of-
HOI BTOpUYHOIT 06MOTKOI TpaHchopmartopa Toka uam 6osnee.

PesynbTatbl BCex TpeX MeTOA0B UAEHTUYHBI, U BbIOOP MeToAa onpefenseTcs U3rotoButenem.

MoBbiweHne TeMnepaTypbl 06MOTOK JO/MKHO ObITb N3MEPEHO MO HapacTaHWI0 CONPOTUB/IEHNS 0OMOTOK.
[ns nepBuYHON 06MOTKM TpaHcopMaTopa Toka C O4eHb HU3KUM CONPOTUBIEHNEM MOTYT ObITb MCMO/Mb30Ba-
Hbl Tepmonapsl. MoBbIWEHNEe TeMnepaTypbl ApYrux YacTteli TpaHchopmaTopa MoXeT ObITb M3MepeHo nocpes-
CTBOM TepMOMeTpa Wiv Tepmonapsl.

7.2.3 WcnbiTaHnsa BBOLOB NEPBUYHLIX OOMOTOK MMMNYNbCHbIM HanpsXXeHuem

7.2.3.1 O6Lwme nonoxeHns

MyHKT 7.2.3 M3K 61869-1 nNpvMeHSAI0T CO CAeAyOLWNMN AOMOMHEHUAMN.

MIMMynbCbl BbICOKOTO HaMpPsXeHWUs A0/MKHbI ObiTb NPUAOXKEHbI K COEAWHEHHOW HaKOpOTKO NepBUYHON
06MOTKe TpaHcthopmaTopa Toka, COeJMHEHHOW C BbIBOAOM NEPBUYHON 06MOTKM TpaHcdopmaTtopa Hanpsxe-
HUSI. KOTOPbI MOAKMNOYAETCA K BbICOKOMY HaMNpshKeHWo B 3KCniyaTauuu. AHanormyHasi cxema coefvHeHui
JeicTBUTENbHA A5 UCNbITAHWI CPe3aHHbIMM M MHOTOKPaTHbIMU CPpe3aHHbIMW FPO30BbIMKU MMMYyNbCaMy Ha-
NpsKEeHNs.

7.2.6 VicnbiTaHWe Ha COOTBETCTBUE K1acCy TOYHOCTU

7.2.6.401 BnusHue TpaHcdopmaTopa Toka Ha TpaHcdopMaTop HamnpshKeHUs

BnusHue TpaHccopmaTopa Toka Ha TpaHctopMaTop HanpshKeHus AO/HKHO ObiTb MPOBEPEHO creayto-
WM 06pa3om.
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Bo-nepBbIX, NOrPeLHOCTL HanpsHXeHns 1 yron ¢asoBoro casura  TpaHcdopmaTopa HanpshkeHus
onpeaensoTca Npu OTCYTCTBUM TOKa Ha BbIBOAAxX TpaHcdopmaropa Toka u B cooTBeTcTBuM ¢ 7.2.6.301 u
7.2.6.302 M3K 61869-3 B npefenax ykazaHHOro gmanasoHa Harpysku (M3smepeHue 1). 3atem TpaHcdopmaTop
TOKa HarpyxaeTcsi HOPMUPOBAaHHbLIM TOKOM A/IUTENILHOTO Harpesa.

MpoBoga, noAsoAsLiMe TOK K TpaHcopMaTopy Toka, AO0/MKHbI (DOPMUPOBAaTb FOPU3OHTA/IbHYIO NET/I0
Ha ypoBHEe MepBUYHbIX BbIBOAOB (CM. pucyHOK 401). PaccTosiHue, 0603HavYeHHoe kak a Ha pucyHke 401, co-
eiHeHNs C reHepaTopom Toka (Aanee — I'T) AO/HKHO COOTBETCTBOBATb PACCTOSIHUIO A0 APYroi dasbl B
akcnayaTauuun. JavHa TOKOBOW MeT/v, yxo4swasi B CTOPOHbI OT I'T, Ao/MkHa 6biTb HE MeHee 1.6 M B Kaxayto
CTOpOHY. MNepBuyHas o6MoTKa TpaHcopmaTopa HanpsHkeHUa 3aMKHyTa HaKkOpOTKO C COefIMHEHWEM, KOTopoe
pacnosioXeHo B BEPTUKasIbHOW NAOCKOCTY NePBUYHbIX BbIBOAOB TPAHCGOpMaTopa Toka HacTO/IbKO KOPOTKOA,
HACKO/IbKO 3TO BO3MOXHO.

Kom6uHMpoBaHHbI/ TpaHchopmaTop Toka 1 Hanps-
xeHuns (CVCT).

CG — reHepartop Toka (I'T). Mone paccesHusa I'T He
AOJ/DKHO BAUATL HAa KOMOGWHMPOBAaHHLIA TpaHcopmaTop
Toka U HanpshxeHnus. Ecnn B nosvuum A BnusiHne 6yget
3aMeTHO, TO He06X04MMO UCNO/b30BaThb No3nyuio B

PaccTosHWe a coeAHEHUS C reHepaTopoM ToXa Cco-
OTBETCTBYET PacCTOsIHUIO A0 ApYroi hasbl Npu akKcnaya-
Tayum

Han6onbluee MuHUMasbHOE
pa6ouee Ha- 3HaueHve pac-
npshkeHve. kKB CTOSIHUS & Mbl

12 150
24 215
36 325
72.5 700
123 1100
Monnasa nsonaumsa
245 2200
123 950
OcnabneHHas  u30- 245 1850
nsayus
420 2900

PucyHok 401 — FeomeTpuyeckas KOHCTPYKLMS UCMbITaTe/IbHOW Lenu

HanpskeHne, MHOYKTUPOBaHHOE TOKOM B TPaHC(OPMAaTope HamnpshKeHusi, U3MepsT MUIINBOSbTME-
TPOM WM ocuunnorpad)omM Ha BbiBOAAxX BTOPMYHOW 06MOTKM. HanpshkeHue Uv saBnsieTcs Mepoid 40MNoSHU-
Te/IbHOr0 HanboNbLIEro OTKIOHEHNS MOTPELUHOCTU HaNpPsHXeHWs.

PekomeHayeTcsi, 4TOGblI TpaHCGOPMATOpP HamnpsHKeHUss Gbl Harpy)XeH HOMWHAasIbHOW Harpyskoi unm
Harpyskoi, paBHoii 15 BA. ons Toro 4to6bl N36eXaTb NOrPeLLIHOCTEN HaNPsHXKEHUS] BHELLUHMX NOMeX (M3mepe-
Hue 2). Ana 3aWuTHbIX TPaHCOPMaTOPOB AOCTATOUYHO, YTOObI OTK/IOHEHME AC ObI/I0 NPOBEPEHO TOJTLKO Ha
2 % HOMWHa/IbHOTO BTOPWYHOTO HaMpsHKeHUs, a AN U3MepUTEbHbIX TPAHCOPMAaTOpPOB TOIbKO Ha 80 %.

Torga Hanbosbliee OTK/IOHEHVE NOrPELLIHOCTM HanpsHKeHNS:

+nfy = .OIJ' 100 % npu 80 % HOMUHA/ILHOTO HaNPSHKEHUS BTOPUYHON 0OMOTKM;
+[IEy :6\74(/_’\ 100 % npu 2 % HOMWUHaNIBLHOTO HaNPSHXXEHUSI BTOPUYHON 0OMOTKU.

roe U, — HOMMHaNbHOEe HanpshkeHne BTOPUYHOW 06MOTKU. B;
Uv — n3mepeHHoe HanpsxeHue. B.
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Hanbonbliuee gonycTMoe OTK/I0HeHWe yria ha3oBoro casura:

+/16y = [ley m34,4. MVH, un

+A6V= [lcy. camTupagnaH (cpag).

Ecnn abcontoTHble 3HaYeHUss OTK/IOHEHWI MOrpeLlHOCTU Hanpsxenus x[cy u yrna as3oBoro casura
+16Y po6aBneHbl K abCOMNOTHLIM 3HAYEHUSAM U3MEPEHHbIX PE3Yy/IbTaToB ey U 6Y, NoNyYeHHbIX Npu usmepe-
HUM 1 npn 80 % HOMWHANIBHOTO HanpPsXXeHUs MepBUYHON 06MOTKM AN U3MEPUTENbHOro TpaHcdopmaTopa
n npu 2 % HOMWHAIbHOTO HanpsXXeHWs NepBUYHON 0OMOTKM NS 3almUTHOTO TpaHchopmaropa B npegenax
AvanasoHa HOPMWPOBAHHON Harpysku, Torga nosyyeHHble 3Ha4YeHus

*v=M + JEyln+6v=I6vI+ I1A*vI

He [O/IKHbI MpeBbiWaTth NpeaenoB NOrpewHocTn 418 TpaHchopmaropa HanpsxeHus, NpuBeAeHHbIX B
5.6.301.3 1 5.6.302.3 M3K 61869-3 (cM. prcyHoK 404).

Takke Heo6Xx0AMMO yA0CTOBEPUTHLCSA B TOM. Y4TO NMOTPELUHOCTN HANpshXXeHus B pesynbTare BIMSHNUA Toka
He MpeBbIWaloT YCTAHOB/IEHHbIX NPeAenoB, 4axe Npu 3HadeHuax HanpsxeHns 100 % n 120 % oT HOMUHaNb-
Horo.

[na Toro uto6bl AoKa3aTb cOOTBETCTBME 6.13.402 3HAYEHNO HaNPSKEHUS, NHAYKTMPOBaHHOE Mpu HOP-
MUPOBAHHOM TOKe A/IMTENIbHOro HarpeBa, KOTOPbI AO/MKEH ObiTb Yka3aH Ha Tabnunuke ¢ NacnopTHbIMU faH-
HbIMW. MOXET 6bITb BbIYMC/IEHO C MOMOLLLIO 3HAYEHUA HanpsxkeHus Uv, U3MepeHHOro npy HOpMMpoOBaHHOM
TOKe A/INTE/NILHOTO Harpesa.

HanpsixeHue Ue. nHOYKTMPOBAHHOE HOPMWPOBAHHLIM TOKOM [/INTE/IbHOr0 Harpesa:

Ue = Uv -p.

ae p = b,

Uv — HanpsikeHue, MHOYKTMpOBaHHOE HOPMUPOBAaHHLIM TOKOM A/INTE/NIbHOTO HarpeBa;
Ilh — HOMVHaNbHbIV TOK TEPMUYECKOWN CTONKOCTU:
/QN1— HOpMWPOBAHHLIN TOK ANINTENBHOIO Harpesa.

[na Toro 4to6bl 4OCTMYL HaMbObLUER TOYHOCTU, Nydlle U3MepATb UHAYKTMPOBaHHOE HanpshkeHHo Uv
npu MakcmasibHO BO3MOXHOM TOKe.

7.2.6.402 BnusHWe TpaHcdopMaTopa HanpsXeHus Ha TpaHcopMaTop Toka

[na kOMBUHMPOBaHHbLIX U3MepUTEsIbHbIX TPAHCOPMaTOpOoB BAWAHME TpaHcopMaTopa HanpsKeHnus
Ha TpaHcthopMaTop ToKa A0/MKHO 6biTb MPOBEPEHO CeayLwWwmnm obpasom.

Mpy HeBO3OYXXAEHHOM TpaHcopMaTope HanpsHkeHWs TOKOBas MOrPeLHOCTb n yron ¢asoBoro
cAura 6- TpaHcpopmaTopoB TOKa onpeAenstT cornacHo 7.2.6.201. 7.3.5.202 wam 7.3.5.204 M3K 61869-2
(n3mepeHune 3).

HanpseHue, pasHoe 120 % OT HOMWHANILHOTO HaMNPsXKEHUSA, 1 HOMUHA/IbHOE HanpshkeHne, YMHOXEH-
HOEe Ha HOMUWHa/bHbIA KO3 ULMEHT TpaHchopmaLun, JOMKHbI ObiTb NOAKIIOYEHb! K BBOAY TpaHcopmaTo-
pa HanpskeHusl, KOTOpbIli HENOCPEeACTBEHHO COeAMHEH C BbIBOAOM TpaHcdopmMaTopa Toka, Haxogsawmumes B
HeBO36YXAEHHOM COCTOSIHUW. EMKOCTHOW TOK. reHepupyemblii TpaHCOPMaTOpOM HanpshXeHns, U3mepsiioT,
Kak nafieHne Hanpsxenus U- Ha pe3ncTope R. KOTOpbI NOAKMOYEH K BTOPMYHBIM BbiBOAAM TpaHcdopmartopa
Toka. Harpyska BTOpM4YHbIX 06MOTOK TpaHcopMaTopa HanpsXXeHUs He BUSET Ha pesy/bTaTbl, MO3TOMY OHU
MOTyT 6bITb PA30OMKHYTbI.

Mpy HOMWHa/ILHOM BTOPUYHOM Toke 1A nnu 5 A pekoMeHayeMmblil pe3ncTop MOXeT ObiTb COOTBETCTBEH-
HO 100 nnu 4 Om. JocTaTO4HO, YTOObLI TOYHOCTL pe3ncTopa A6bina £10 % OT HOMUHA/ILHOTO 3HayYeHus. MNpu
3TOM HEe06X04MMO NPOBECTU ABa U3MepeHus. MageHve HanpshxeHus U- cHavana, korga oguH BbiBOS BTOPUY-
HOW 06MOTKM TpaHcdopmarTopa Toka 3a3emsieH (CM. pucyHok 402, namepexue 4). 1 3aTem, Korga 3asemseH
Opyroii BbIBOL BTOPUYHON 0BMOTKM (CM. pucyHOK 403. namepeHue 5). CnegyeT oueHnBaTb Hambonbllee 3Ha-
YeHue u3 aTuX ABYX N3MepeHui.

MpumeyaHne — [locTaTOYHO 3a3eM/1ATb TO/IbKO TOT BbIBOJ, KOTOprVI 3asemMnigeTca npu akcnayartauum, ecnn
3TO corslacoBaHo Mexay UsrotoeuTesieM N 3akasvymkom.

B uenom goctatoyHo BbIYUCNUTL B/IUSHME HAMPSAXEHUS NPy 3Ha4YeHUn Toka B 5 % OT HOMUHA/IbHOrO.
Toraa OTK/I0OHEeHue TOKOBOIWA NorpewHoCTn paBHO:

+aE = FErYITR 100 % npu 3HaYeHUn Toka 5% HOMUHANLHOIO

roe R — BbipaxeH B Omax. Owm;
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LI — BblpaxeH B BonbTax. B;
tSr— HOMMWHaNbHbIA BTOPUYHbI/ TOK. BbIPaXKEHHbI B amnepax. A.

OTK0HeHWe yrna a3oBoro cAsura pasHo:

+0o(=[Ar.. «34.4. MUH. unn

+016, = fe;, cpag,.

Ecnun oTKNnoHeHMs1 TOKOBOW norpelHocTy +An(u yrna dasosoro casura +[16(806aBUTb K @GCOMIOTHLIM
3HaYeHNsAM pe3ynbTaToB U3MepeHuii e, n 6,. MoNyYEHHbIM NPU CXeMe U3MepeHnsa 1 npu 3HayeHnm Toka B 5 %
OT HOMVHAa/LHOTO B Npejesiax ykasaHHoro guanasoHa Harpysku, Torga nosydaem cregyrowme sHayeHus:

+K'= le| + |Oe™ n £6;= (6] ¢ |06.|

(cm. pucyHok 405), koTopble He AO0/DKHbI MpeBbilaTb npefensl NOrpewwHocT! Ana TpaHcopmaropa
TOKa, npuBegeHHble B 5.6.201.3, 5.6.202.2.4, 5.6.202.3.4 nnn 5.6.202.5.1 M3K 61869-2. Tem He MeHee He-
06X01MMO YA0CTOBEPUTLCS B TOM, YTO TOKOBbIE MOrPELIHOCTW HE NPeBbIAOT Npege bl NOrpeLHocTy B gua-
nasoHe mexay 5 % n 120 % HOMWHa/ILHOTO TOKa W. B Cilyyae pacluMpeHHOoro guanasoHa, npy HOpMUPOBaHHOM
TOKe ANMTeNbHOro Harpesa.

PucyHok 403 — V3mepeHue 5

[icy — OTK/IOHEHUWEe NOrpeLIHOCTH, BbI3BAHHOW TOKOM.

CornacHo yrny mexzy BeKTopamy ToKa M HanpsXeHWs KOHLbl BEKTOPOB Ar.V JiexaT Ha OKPYXHOCTU BOKPYT TOYEK
norpewHocTeli TpaHcopmaTopa HanpsXKeHUa nNpyu OTCYTCTBUM BANUAHUA Toka.

A — norpewHoCTb TpaHchopmaTopa HanpshkeHus npu mowHocTn 12,5 BA.

B — norpewHocTb TpaHchopmaTopa HanpshxeHua npu mowHoctu 50 BA.

PucyHok 404 — [lnarpamma norpewHocTn TpaHchopmaropa HanpsikeHus knacca 0,2
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[Ar.f— oTKNOHEHMe NOrpeLHOCTH, BbI3BAHHO NPUIOXEHHBIM HANPSXXEHNEM.

CornacHo yrny mexay asamy Toka v Hanps>KeHWs KOHLbl BEKTOPOB [le, SleXaT Ha OKPY>XHOCTW BOKPYr TOouek
norpeLuHocTeli TpaHcchopmaTopa Toka Npy OTCYTCTBUM NOAABAEMOr0 HaNPsHKEHNS.

A — norpewHocTb TpaHcopmaTopa Toka npu mowHocTn 15 BA.

B — norpelwHocTb TpaHcopmarTopa Toka npu MowHocTn 3.75 BA.

PucyHok 405 — [inarpamma norpeliHocTu TpaHccopmaropa Toka knacca 0.2
npu 3HavyeHun Toka 5 % OT HOMUHANLHOTO

7.3 Tpuemo-caoaTtoyHble UcnblTaHus

7.3.1 McnbiTaHnss BBOAOB NMEPBUYHON OOGMOTKM MOBbLILWEHHbIM HanpshKeHWeM MNPOMbILWIEHHOW
4acToTbl

3710T pasgen M3K 61869-3 npMMeHUM CO CneayWwmMn N3MeHeHNAMN.

7.3.1.301 O6WMe nonoxeHus

[lononHeHve nocne nyHkra b):

WNHAYKTMPOBaHHbLIM PEeXUM UCMbITAHUA HaNPsXKeHNeM NepeMeHHOro Toka A1 TpaHcgopmaTopa Hanps-
XKEHVA ABNSETCA Takke UCMbITaHMeM HanpsXeHWeM NPOMbILWIEHHON YacToTbl NepBUYHON OBMOTKM TpaHc-
hopmaropa Toka.

7.3.5 AcnblTaHne Ha COOTBETCTBME K1acCy TOYHOCTMU

LononHuTenbHbI NOANYHKT:

7.3.5.401 O6LWMe nonoxeHus

McnbiTaHne Ha cOOTBETCTBME K1accy TOYHOCTW TpaHchopmaTopa Toka [0/KHO ObiTb BbINO/THEHO B CO-
oTBeTcTBMM € 7.3.5 cTaHgapTta M3K 61869-2 ans TpaHcopMaTopoB TokKa.

McnbiTaHne Ha cOOTBETCTBME KNaccy TOYHOCTM TpaHcdopmaTopa HanpshXeHus fO0/MKHO ObiTb BbINO/IHE-
HO B cooTBeTCcTBUK € 7.3.5 M3K 61869-3 151 TpaHCOpMaTOpOB HaNpsKeHUs.

OTK/IOHEHME MOrpeLLIHOCTH, ONpeAeNneHHoN NPy UCNbITaHMAX corflacHo 7.2.6.401 un 7.2.6.402. 8OMKHO
6bITb YUYTEHO.

8 T[paBuna TpaHCNOPTUPOBaHUA, XPaHEHUS, MOHTaXa,
aKcn/lyataunum n TEXHUYECKOro o6cnyxuBaHns

CooTBeTCcTBYIOT pasgeny 8 MOK 61869-1.
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9 Be3onacHOCTb

CooTBeTCTBYIOT pasgesny 9 MOK 61869-1.

10 BnvsHWe Ha oKpy»aloLlyto cpeny

CooTBeTcTBYIOT pa3geny 10 MOK 61869-1.

MpunoxeHus

Mpunoxexnna M3K 61869-1 n MOK 61869-2 npuMeHNMbI CO CeAYIOLWNMN U3MEHEHNAMMU.
JononHnTensHoe NpunoXeHune:

1n
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MpunoxeHune 4A
(o6sA3aTenbHoe)

B3avMHoe BAUsiHMe TpaHchopMaTopoB TOKa M HanpshXeHus

4A.1 BnnsiHWE MArHWTHOrO NOAs NPOBOAHMKA C TOKOM Ha NMOrPelHOCTb TpaHcopmMmaTopa HanpsxeHus

MorpewHoCcTb TpaHcthopmartopa HanpsXeHUss MOoXeT 6biTb 06yc/oB/IeHa B/IMSIHUEM MarHWTHOrO noss oT MpoBo-
[IHUKa C TOKOM, HaxoAAleroca B HEnocpeAcTBeHHON 6/1M30CcTn. MakcumanbHoe B/iMAHME HabfljaeTcs, ecinm nposo-
[JHUK pPacnosfioXeH ropusoHTasIbHO NoJ NPSMbIM YI10M K NPOAO/IbHOV CTOPOHe CepjedHuKa W Koraa MarHWTHbIA NOTOK
BOKPYT MPOBOAHMKA NPOXOAUT Yepes OTKPbITYI0 KaTywky (Ha pucyHke 4A.1 n3obpaxeHo BAWAHWE Ha TpaHcdopmaTop ¢
HOMWHaNbHbIM HanpsxeHnem 10 kB). OfHaKo, ecnu NPOBOAHUK PACNONOXEH NapanfieNlbHo K NPOJ0NbLHOV CTOPOHe cep-
[leYHVKa. BIMSIHNE He3HaunTelbHo. 3TOT (hakT BaXeH A1 KOMOUHUPOBAHHbLIX N3MepPUTE bHbIX TpaHCOopPMaTopoB, 1 Mo-
3TOMY J0/1IXHO 6bITb YYTEHO BO Bpems pa3paboTku, 4To TpaHchopMaTop HanpsxeHus 6yAeT ycTaHOB/IeH B NpaBu/ibHOM
NoOJIOXKEHWK, T. €. B NPOAO0/IbHOM Hanpas/IeHUV OTHOCUTE/NIbHO CepAeYHMKa, napasiesibHo NMPOBOAHUKY TOKa, TEKYLLEero B
BepxHeli yacTu TpaHcdopmaropa.

3HaHne 0 BNAHUM MArHUTHOTO MOJIA NPOBOJAHMUKA TOKA Ha NOrPeLHOCTb TpaHcdhopmaTopa HanpsKeHUs BaXHO, B
0CO6EHHOCTN A5 3alNTbI, BbINOTHEHHOM NPU NOMOLLY HaNpPaB/IEHHOTOo pese.

Heo6x041MMO0 ya0CTOBEPUTLCS B TOYHOCTU TPAHC(DOPMATOPOB HANPSXXeHUsi, 0COBEHHO B OTHOLIEHWUN K U3MEHEHUIO
thasbl HanNpsXeHNs BTOPUYHO 06MOTKN OTHOCUTENIbHO OCHOBHOIO HANpPsXeHUs, Tak Kax HanpsXeHue, MHAYKTUPOBaHHOE
TOKOM, meeT yron pasosoro casura Ha 90" 0THOCMTEIbHO HAaNPSXKEHNA NePBUYHON 0BMOTKN.

B cnyyaB HencnpaBHOCTYW, KOrfa HanpsXxeHne BTOPUYHOW 06MOTKM paBHO 0,5 B. a MHAYKTMPOBaHHOE HanpsxeHune
cocTasnsieT 50 MB. BO3HMKaKOLWas NOrPELIHOCTb Ha HanpshXkeHn BTOpuuHoi 06moTkn byaeT 6onee 10 %.

MpoBOAHMK TOKA MOXET TakXe OKasblBaTb B/INAHME He TONbKO Ha KOMOUHUPOBAHHbLIA N3MepUTENbHLIN TpaHchop-
MaTtop. HO U Ha N6oi TpaHcdopmaTop HanpsXxeHnsa ¢ HanbonbwuM pabounm HanpsxxeHnem 0.6 kB nnu 6onee, ecnu
NPOBOAHMK TOKa CETW PacnosioxeH B6/M3KN TpaHcopmaTopa HanpsxeHus. MoaTomy aTo TpeboBaH1e OTHOCUTCA K Kaxk-
AoMy TpaHcthopmaTopy HanpsXeHus.

4A.2 BnnsHWe NofaBaemMoro HanpskKeHWs Ha MorpewHocTb TpaHcgopmaTopa Toka

MorpewHocT TpaHCHOPMaTOPOB TOKa HE3aBMCMMO OT TOro, CKOHCTPYWPOBAHbI /I OHW ANA paboTbl Ha HU3KOM
VAN Ha BbICOKOM HamnpshkeHWu, kak npaBu/o, OnpeaensioT npu OTHOCUTENIbHO HU3KOM MOTeHLuane B HECKOSIbKO BOSbT,
KOTOPOro A0CTATOYHO A1 TeHepMpPOBaHNA HEOGXOAMMOro Toka. Ecnn BbiCOKOE HanpsXeHue NPUIoXeHo K NepBUYHON
o6MmoTke TpaHchopmaTopa, TOKOBasA NOrPeLIHOCTb MOXET U3MEHWUTLCS, Tak Kak HanpshkeHne BANSET Ha Be/IMUYNHY EMKOCT-
HOTO TOKa, NPOXOASILLLEro OT NEPBUYHON 06MOTKM TpaHchopMaTopa HanpsKeHUs K BTOPUYHO 06MOTKe TpaHchopmaTtopa
Toka. B cnyyae HeskpaHWpOBaHHOI BTOPWYHO OBMOTKM TOK YACTUYHO MPOXOAUT Yepes MOAKIIOYEHHbIe K Hell npnbopsl,
N 4aCTWYHO, HanpsiMyl K BBOAY 3a3eM/ieHWs BTOPWUYHOW 06MOTKM. Kpome TOro, eMKOCTHOW TOK, mpoTekatoluii Yepes
nepBuYHY0 06MOTKY K BTOPUUYHOMY 3/1eKTPOCTaTUUEeCKOMY 3KpaHy, [NTOXeT co3faBaTh NOrpeLlHoCT BO BTOPUYHOW 06MOT-
Ke. B yacTHOCTW, ¢ 5 % HOMWHA/IbHOTO TOKA, MOTPELIHOCTN MOTYT CTaTb HACTO/IbKO GOMbLUMMM, YTO GYAYT NpeBbILLEHbI
npegensl A4ONyCTUMOI norpelwwHocTn. Ecnun norpelwHocTn TpaHcopmaropa Toka U3MepeHbl MPU BbICOKOM HamnpshXeHuu,
TO 3Ta/IOHHbIV TpaHcopMaTop Toka, MPUMEHSIEMbI AN 3TOrO, Tak Xe. Kak U CU1oBoli TpaHcopmaTtop, reHepupyoLwmi
TOK. [JO/MKHbI 6bITb N30/1MPOBaHbI OT BbICOKOTO HanpshxeHns. MOXHO UCNOMb30BaTh iBa OTAENbHbIX TpaHcopmartopa Ans
n3MepeHus, Ho 6osee NPakTUYHO UCMOMb30BaTb TO/IbKO O4HY 0O6MOTKY A5t 6OMbLINX TOKOB Kak A5 3TaOHHOIO TpaHc-
¢dhopmartopa. Tak u NS CUIOBOrO TpaHcdopmaTopa, reHepupylowero Tok. U U30AMpoBaTb 3TM OO6MOTKM NPU BbICOKOM
HanpshkeHWn. BaxHa akpaHWpoBka cepfeyvHuka n BTOPMYHO 06MOTKM 3TaNOHHOro TpaHcdopmartopa Tak Xe, kak u cep-
[leyHnxa 1 NepBuYHO 06MOTKM reHepUpYIOLLLEro TOK CMI0BOrO TpaHctopmaTopa.

Mpn 601bLINX EMKOCTHbIX TOKax BTOpU4Hasa o6MoTKa TpaHcdopmaTopa Toka Ao/kHa ObliTb 3KpaHMpoBaHa npw no-
MOLLM 3KpaHa, NOAK/TIYEHHOIO K BbICOKOBOJIbTHONM YacTu TpaHchopmaTopa Toka, A48 TOro YTo6bl €MKOCTHbIN TOK yX0A4u
K 3emM/ie, MUHYS BTOPUYHYIO OBGMOTKY.

MeTogabl M3MepeHNs BANSHUS NPOBOAHMKA C TOKOM Ha TpaHcopMaTop HanpsXXeHus, onncaHHble B 7.2.6.401, aB-
NATCA KOCBEHHbIMW, NO3TOMY UX NpUMeHeHne Gonee MpocToe, YeM MpUMeHeHWe NPsIMbIX METOAOB, C UAEHTUYHbIMU
pesynbtatamu nsmepeHus. [11s KOCBEHHbIX METO40B HEO6XOANMOCTb UCMOb30BAHUA CUIOBOrO TpaHcdopmaTopa, onu-
CaHHOro paHee ¥ M30/IMPOBAHHOIO NPY BbICOKOM HanpshXeHWu, oTcyTCcTBYyeT.
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Mpunoxexnune A
(cnpaBouHOE)

CBefleHNs 0 COOTBETCTBUMU CCbINTOYHbIX MEXAYHaPOAHbIX CTAHAAPTOB HaLWOHAaIbHbIM,
MeXrocynapcTtBeHHbIM CTaH4apTam

Ta6nunuya MOA.1

O603HaueHMe CCbITOYHOTO CreneHb O603HaueHVe H HaMMEHOBaHVIe COOTBETCTBYIOLLETO HaLMOHAIbHOTO,
MeXayHapoAHOro ctaHgapTa COOTBETCTBUA MEeXrocyjapCTBEHHOrO CTaHapTa

IEC 60028 — :

IEC 60038 MOD FOCT 29322—2014 (IEC 60038:2009) «HanpsxeHusa cTaHAapTHbIe»
IEC 61869-1:2007 — .

IEC 61869-2:2012 HOoT FOCT P M3K 61869-2—2015 «TpaHcdopmatopbl U3MepUTesbHbIE.

YacTb 2. lononHNTeNbHbIE Tpe6oBaHUS k TpaHcopmaTopam Toka»

IEC 61869-3:2011 oT FOCT IEC 61869-3—2012 «TpaHcdopmaTopbl U3MepUTesbHbIe.
YacTb 3. [lononHuTenbHble TpeboBaHUA K UHAYKTUBHBIM TpaHcopma-
TOopaMm HanpsxeHus»

* COOTBETCTBYHOLMI HALMOHANbHBIN CTaHAAPT OTCYTCTBYET. [L0 ro NPUHATAA PEKOMEHAYETCS UCMOML30BaThL Nepe-
BOJ, HA PYCCKMiA A3bIK AJAHHOTO MEeXAyHapo4HOro cTaHaapTa.

MpnumeuaHne — B HacTosAwel Tabnuue MCNonb30BaHbl cleaylolme ycioBHble 0603HAYEHNA CTEMNeHN cooT-
BETCTBUSA CTAHAAPTOB:

- KOT — ngeHTuYHble cTaHAapThbl:

- MOD — mMoanULNPOBaHHbIE CTAHAAPTLI.
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KntoueBble cnosa: TpaHcopMaTopbl U3MepuTesibHble, TpaHcopMaTopbl KOMOMHMPOBAHHbLIE
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