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FTOCYARAPCTBEHHBRA CTAHAAPT COIW3A CCP
[T R R A e R e e e
TPAHC®OPMATOPbBI CHJIOBBLIE
MeToA 31eKTPOMATHUTHEIX HCMBTaRHRA rocr

3484.1—88

Power transformers.

Electromagnetic test methods (CT C3B 1070—78)

OKIT 34 1000

Nara seeaenns 01.01.90

HecoGaionenue CTARAAPTA UPecAeAVeTCH N0 3AKOHY

Hacrofiluuii cTanaapT pacnpocTpaHAercsl Ha CHJAOBHe TpaHchop-
MaToph ofuero HasHauenus no TOCT 11677—85 u ycranasnuBaer
MeTOoAH NpoBepkH Kosh¢HuIHeHTa TpaHcHOPMalHH H TPYNNH COEAH-
HeHHst 0GMOTOK, H3MepEeHHs CONPOTHBJIEHHS 0GMOTOK NOCTOSIHHOMY TO-
Ky, H3MepeHHS NOTePb H HANpSIKEHHs KOPOTKOro 3aMbIKaHHSA, NOTEpPb
H TOKa XOJIOCTOrO X0Aa, CONPOTHBJEHHs HYJIEBOA IOCJe/l0BaTebHOC-
TH.

Mertoabl HCNBITAHHH, YCTAHOBJIEHHBIEe HACTOSAIIMM CTAaHAAPTOM, NPH-
MEHSIOT TaKxe AJfA TPaHC(ODMaTOPOB CIENHAJbHOrO Ha3HadYeHHs, ec-
JiN NIpHMeHEeHHe JaHHBIX METOAOB NpPeAyCMOTPEHO  CTaHAapTaMH WM
TeXHHYECKHMH YCJOBHSIMH Ha 3TH TPaHC(HOPMAaTOPHI.

1. OBIHE MOJIO)KEHHSA

1.1. TpanchopmaTopbl HCNHITHIBAIOT HA aTTeCTOBAHHHIX  H3MEpH-
TeJbHHX CTeHAaX  TOK M HanpsiKeHHe CHeAyeT H3MepaTb NpHGopamu
KJacca TOYHOCTH He Huxe 0,5, wactory — He Huxke 1,0. Kanace ToyHoCc-
TH H3MEpHTeJIbHBIX TPaHC(HOPMATOPOB AOJIKeH GHTh He HuxKe 0,2. Ilpn
MepHOAHYECKHX MCMBITAHHAX AOJIKHA GHITb NMPeAyCMOTPEHa aBTOMATH-
4ecKas PerHcTpauHs NOKasaHHi.

1.2. TpacopmaTopsl HCHBITHIBAIOT C YCTaHOBJIEHHHRIMH Ha HHUX He-
TaNMH H HAapYKHBIMH BCNOMOTaTe/IbHHIMH YCTPOACTBAMH, KOTOpHE
MOrYT OKa3aTh BJHSHHE Ha Pe3yJbTaThl HCIBITAHHH TpaHcdOpMaTOpa.

1.3. Temneparypa OKpyXKaiollero BO3AyXa NPH HCNHLITAHHAX MOJIK-~
#a 6miTh OT 10 70 40 °C.

Hananne opuumansioe TepenevaTka nocnpemena
*



C. 2 TOCT 3484.1—88

1.4. IIpn KenbiTaHHAX TPAHC(HOPMATOPOB C HETOPIOUHM XKHAKHM JH~
3JIeKTPHKOM NIPHMEHSAIOT METOAH, YCTAHOBJEHHEE /I MACJAARHX TPaH-
c$popMaTOpPOB, eCJNH B CTAHAAPTAX HJAH TEXHHYECKHX YCJOBHAX Ha
yKa3aHHble TPaHC(HOPMATOPH HE YCTAaHOBJIEHH CIeUHaJbHHE METOAH
HCNHTaHH.

1.5. MsMepenne norepr H TOKa XOJIOCTOI'O X0Ja CJelyeT NPOBOAHTh
nocJie HCNBITAHUSA 3JIeKTPHIeCKOH IPOYHOCTH H30NAIHH.

116‘}‘76. 8B5i>l6op TpaHCPOpMaTOpoB  AAs ncnbitanmi — no F'OCT

2. NPOBEPKA KO3®®HUHEHTA TPAHC®OPMALLHH

2.1. O6mue Tpe6oBaHHA

2.1.1. Koaddpuuuenr tpancopmauuu onpenessior Ha BCeX OTBET-
BJeHHsIX OOMOTOK AJA Bcex (a3, npuyeM Ha OTBETBJEHHAX OOGMOTOK,
HeJOCTYNHHBIX JJIA NMEpeKJIoueHHs Ha coGpanHOM TpaHc(hopMaTope, ere
ONpeAeNaioT A0 NoJaHOH c6opkH TpaHchopMaTopa.

ITpu HcnHTaHHEM TPeXoGMOTOUHHX TpaHcHOpPMaTopoB H TpaHchop-
MaTOpOB C pacuIeNVIeHHHIMH OO6MOTKaMH Ko3dduuueHT Tpanchopma-
LMK JOCTATOYHO POBEPHTH AJS ABYX NMap 0OMOTOK, MpHYEM H3MEPEHHA
Ha BCeX OTBETBJIEHHAX KaXJAO# H3 OGMOTOK JOCTaTOYHO NPOBECTH OJAHH
pas.

2.1.2. Ecain ycrpoiicTBo nepeknioueHHs OTBeTBJIeHHH 06MOTOK HMe-
€T NpeAn36upaTesab OTBETBJEHHH, KOTOPEIM NPOBOAAT PeBEPCHPOBaHHE
PEryJHPOBOYHON yacTH OGMOTKH HJIH NepeKjioyeHue Ipy6uIX CTyneHef
PeryJHpOBaHHSA, TO H3MepPEHHS AONMyCKaeTCs NPOBOAHTDL NPH OXHOM IlO-
JIOXEeHHH NpeAL36HpaTe/st OTBETBAEHHA, COOTBETCTBYIOLIEM MEHbIIEMY
H3 3HaYeHHH HanpsiKeHH# Ha peryaupyemolt o6morke. [Ipy atom no-
UOJIHHTENbHO NPOBOAAT NO OJHOMY H3MepeHHIO Ha BCeX JIPYrHX IOJO-
KeHHAX NPeALI36HpaTesia OTBETBJCHHH,

2.1.3. IMpu HenbITaHHU TPex(asHHX TPaHCHOPMATOPOB NPH Tpexdas-
#OM BO3GYXJAEHHH H3MepAIOT JHHeAHBle HaNpsIKEHHS, COOTBETCTBYIO-
ulMe OJHOHMEHHHIM JIHHEAHBIM 33)XHMaM npoBepsieMbix o6MoTOK. Ilpn
BO3MOXKHOCTH H3MepeHHsi (a3HHIX HaNpsKeHHH JONycKaeTcsi ompeje-
AATb Ko3pduuHeHT TpaHCchopMauun no (asHHIM HaNpPsSIKEHHAM COOT-
BeTcTBYIOHX ¢a3. Koapduunent rpanchopmaunu no pasHuM Hanps-
HEeHHAM NPOBEPAIOT NPH OAHODA3HOM HIH TpexdpasHOM BO36YKAEHHH
TpaHchopmaropa.

lpu ucnuTanuu TpexdasHbx TpaHCHOPMaTOpoB ¢ 0GMOTKAMH, CO-
€AHHEHHBIMU IO CXeMaM «3Be3Ja-TPeyroJbHHK» H «TPEyroJibHHK-3Be3-
Aa», Ko3apduuueHrT TpanchopMauyu no GpasHHM HaNPsIKEHHAM ONpe-
ZeASIOT NPH MooYepeHOM KOPOTKOM 3aMbiKaHuu ¢a3. ITpu sToMm oauy
M3 COelHHEHHHX B «TPeyroJbHHK® (a3 (Hanpumep ¢asy A) saMBKaloT,
sateM npu oxHOGa3HOM BO3GYKIEHHH JHHEAHBIX KOHIOB ONpPEAeJASIOT
K03 pHLHERT TpaHCHOpMAIlHH OcTaBuIelica cBo60AHON napH ¢ a3, KOTo-
pH NPH JaHHOM MeToAe AoJkKeH GHTb paBHHM 2 K4 (ecan o6MOTKa
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BH coeannena B «3Beany») u 0,56 Ky (ecan o6Morka HH coeaunena
Uy
B «3Be3ny»), rneK¢=UJ — ¢asubii KoahHUMEHT TPpaHCHOPMALHH,
HH
(]

AHaJIOTHYHO TIPOBOAAT H3MEPEHHSI NPH KOPOTKOM 3aMbIKaHMH ¢a3 B
uC

IMpu HenbiTaHMu TpaHCHOPMATOPOB C TEMH XK€ CXeMaMH COeAHHe-
HHS OOMOTOK JONYyCKaeTcs NPOBOAHTL M3MepeHHs npH TpexdasnoM
BO30YXXNEHHH, €CJIH YCTAHOBJIEHO, YTO OTJHYHE HauGOJbLIEro H Hau-
MeHblUero JHHeAHbIX HanpsikeHHH He npeBbiaeT 2%.

22. BunoaHeHHe H3MepeHHH

2.2.1. Koaddunuenr tpanchopMaln OnpelesioT NPH  NOMOILH
CIelHaJbHOIO MOCTa MJIH NPH NMOMOILH ABYX BOJbTMeTpoB. MiaMepenne
Ko3¢hunHenTa TpaHCHOPMAUHH NPH NOMOIUH MOCTA NPeANOYTHTENbHO.

2.2.2. Tpu n3MepeHHsix chneuualJbHHM Tpex(asHblM HJH ofHODa3-
HHM MOCTOM (HJIH KOMIIEHCALlHOHHOH YCTaHOBKO!H) o6ecneuydBaloT OT+
cuer Ko3poHuuueHTa TpaHCHOPMaLHH C TOYHOCTHIO He MeHee yeThipex
sHayalux uudp, a OpH HENOCPEACTBEHHOM H3MEPEHHH IOTPELIHOCTH
K03 duLHeHTa TpaHCPOPMALHHE — C TOUHOCTHIO HE MeHee ABYX 3Haua-
wux uHdp.

2.2.3. Tlpn nomomwyu ABYX BOJIbTMETPOB H3MEPEHHS NPOBOAAT CJie-
AyioluM o6pasom. K onHoit U3 06MOTOK TpaHchopMmaTopa NOABOAAT
HalnpsiKeHHe H H3MepSAIOT ero OAHHM H3 BONbTMEeTPoB. OLAHOBPEMEHHO
JAPYTHM BOJbTMETPOM H3MEpAIOT HaNpsKeHHe Ha Apyrofi o6MOTKe
TpaHchopmaropa. Mamepenns ciaeiyer NpOBOAHTb  BOJAbTMeTpPaMB
KJacca He HHXxe 0,2,

Jonyckaercss npHMeHATb H3MepHTeNbHblE TPAaHCHOPMATOPE! Hanpsi«
JKEHHSl, a TaKXe BHEIIHHe J06aBOYHBE  DPe3HCTOPHl K BOJBTMETpPaM.
Kaacc ToyHOCTH TpaHC(OPMATOPOB HaNpsiKeHHS H A06aBOYHBIX  pe-
sucTopoB — He Huxe 0,2. [ToxBoauMoe HanmpsixKeHHe He JOJMKHO npe-
BBILIATh HOMHHAJ/IbHOE HaNpsiKeHHe TPaHCHOpPMAaTopa, HO He HOJIKHO
6bTh MeHee 1% HoOMuHa/abHOTO. IToABOAHTHL Hanpsikenue MeHee 1%
HOMHHAJILHOTO AONYCKAeTCs B CJyyae, ec/H NpH NOABEAEHHH HaMpsiKe-
uusa cBuie 1Y% HOMHHaJbHOrO Tpe6GyeTcss MPUMEHATbH TpaHCPOpMaTop
HanpsixeHus. BosbTMeTp Ha CTOpOHE NOABOJAMMOrO HaIpSKEHHS AO-
nycKaeTcsl NPHCOENHHATb K NMUTAIOWIHM NPOBOAAM, €CJAH 3STO NPaKTH-
YecKH He OTPa3HTCH Ha TOYHOCTH H3MepeHHil. [Ipn HamepenHn Ko3bdH-
LHeHTa TpaHchOpMalHH CONPOTHB/EHHE MPOBOAOB H3MEDHTEJIbHON Lie-
O JOJIXKHO cOCTaB/sATh He OoJee 0,001 BHyTpeHHero CONpOTHBJIEHHS
BOJILTMETpA.

ITpu nposepke KoahduuneHTa TpaHchOpMalUHU NPH NOMOIUM ABYX
BOJILTMETPOB AJifl KaXKAOro nepBoro o6pasua TpaHcopMmaTopa Caenys
€T PacCyHTaTh JOBEPHTEJbHYIO I'PaHHLY HEUCKJIOUEHHBIX IOrpeLIHOC+
Teil CpeACTB H3MepeHHH B, B COOTBETCTBHM C NPHJIOKeHHeM 1.

5



C. 4 TOCT 3484.1—88

Ilpn oGecnmeyennn 3NMeKTPHUECKH CHHXDOHH3HPOBAHHOTO QTCHETa
N0Ka3aHH BOJILTMETPOB NOMYCKAEeTCsl MPHUMEHATh JEKTPOHHbIE H3Me-
pHTebHBlE YCTPOACTBA KNacca TOYHOCTH He HExe 0,5,

3. MPOBEPKA TPYNNbl COEAHHEHHSA OBMOTOK

3.1, BeinonHeHue H3MepeHHU#

3.1.1. Tpynny coenvHenus o6MOTOK TpaHchopMarupa NPOBEPSIOT
OZHHM M3 CJefyIOIHX CNOCOGOB: NPAMHM NPH MOMOIH  (asoMeTpa,
TpH TOMOIIM MOCTa, IPH NOMOIH ABYX BOJILTMETPOB, NOCTOSIHHBIM
TOKOM.

3.1.2. Ilpu BHIMONIHeHHH H3MepeHuii npsAMbIM cnoco6oM (dasomer-
pPOM) NOC/JeROBaTeJNbHYI0O OGMOTKY OAHOdasHoro c¢asoMerpa mpHCoe-
AHMHAIOT Yepe3 Pe3UCTOP K 3aKHMaM OJfHOH M3 OOMOTOK, a mapaJsiesb-
HyI0 06MOTKY — K OAHOHMEHHHM 3aXXHMaM Apyro#i 0GMOTKH MCIINTY-
eMoro rpaHcopMaropa B COOTBETCTBHH C uepr. 1.

R — perynnpyeMuft
pesucrop: Pw — da-
soMetp; 4, B, C, a,
b, ¢ —~ 3axHMB HC-
nbiTyeMoro tpancdop-
MaTopa

Yepr. 1

K oamoit 3 06MOTOK HCIHTYeMOro Tpancpopmaropa NOABOAAT TPeX-
thasHoe HanpsKeHHE, NOCTAaTOYHOE AJsi HOPMaJbHOH paboTsl (hasoMer-
pa. PexoMeHyeTcss NpHMEHATb ueThlpeXKBaapaHTHHHA dasomerp. Tlo
H3MEPEeHHOMY yr/ioBoMy cMewienuio 3JIC B COOTBETCTBHH C TalJ/Huel
OnpeAeNsAioT rpynny coeiuHeHuii. Ciexyer NpoBOJAMTL He MeHee ABYX
u3Mepenuii (AJs ABYyX Nap COOTBETCTBYIOIUMX JHHEHAHBIX 3a3KHMOB).
ITonuyio cxeMy (c hasoMeTpoM) mepen H3MEpPeHHSIMH NMPOBEPAIOT NpH
3apaHee M3BECTHOH rpyIile COeNMHEHHS, COOTBETCTBYIOLIeH MNpoBepse-
mo#i. [Ipn ompesenieRHy TPYNIE COEAHHEHHH DEKOMEHAYeTcs  NpHMe-
HATb CHeUMaJibHbIH MpHOOP — rpynmoMep, NpeACTaBAAOmHMA  coGoh
9JIEKTPOHHEIR HJIM JIOrOMETPHYecKHit (pa3oMeTp, NpPOrpaayHpoOBaHHBIN
HENOCPeACTBEHHO B YHCJaX, XapaKTepHU3YIOUUX TPYNNy COeJHHEeHUs B
HacoOBOM 0603Ha4EHHH.

6
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3.1.3. T'pynny coequHeHHH NPH NOMOLIH MOCT2 NPOBEPSIOT OJHOBpeE-
MEHHO C H3MepeHHeM KO3(pHlHeHTa TpaHCGOPMaUUH NPH NOMOLLY TO+
ro Xe Tpex(a3Horo HiH 0AHO(a3HOr0 H3MEPHUTEJLHOTO MOCTA.

3-1.4. lns npoBepKH FPYNNH coeaHHEHH# TpaHCHOPMATOPOB NPH N0~
MOLIH JBYX BOJIbTMETDPOB CO€IHHSAIOT 3aXHMH A H a (CM. uepT. 2) Hc-
neityeMoro tpaicpopmaropa. K ojHoil #3 06MOTOK MOABOZAT Hamnps-
JKeHHe M H3MepSIOT HanpsiKeHHe MeXAY 3axKuMaMH x—X — ApH Hc-
TBITaHHH OAHOGMA3HBIX TPaHCHOPMATOPOB B COOTBETCTBHH C uepT. 2a,
H 32kUMaMH 8—B, 8—C, c—B — 1npH HCIHTaHHH TpexX()a3sHHX TpaH-
ﬁ:opmaropos B COOTBETCTBHH C uepT. 26. I3MepeHHHe  HanpskeHus

-8 ,» Up—c, Ue—p umu Uy_x CpPaBHHBAIOT C COOTBETCTBYIOLIHMH

Ias onHodasHbX TpaHCHOPMATOPOR

PV1, PV2 — ponbrMmerpsAd, B, C, a, 6, ¢, 8/, b’, ¢/ — saxa-
Mpl; TV — TpaBchopMaTopH RanpsiKeHHs

Yepr. 2
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pacyeTHHIMH HaNpsKeHHAMH, PaCCUHTAHHHIMH No GopMyaaM B COOT-
BETCTBHH ¢ TaGuuueil (B GopMyJabl MOACTAB/AETCSH H3MEpEHHOE B CO-
OTBETCTBHH C TPeGOBaHUAMH pa3l. 2 3HaueHue JHHeHHOro Ko3dduuu-
enra tpaHchopManun K,).

Ipu onpesenennu rpynnel coeguHeHuit Tpanchopmaropos ¢ K, >
>20 npHMeHeHHe H3MEPHTEJBHBIX TPAHCHOPMATOPOB  HANPAKEHHSA
o6s3aTeNbHO, NpPH 9TOM B popMy/IH Tabnuusl BMecTo K ; moACTaBAsSIOT
3HaueHns K= Kr”v , riae Krv— kosbduuuent tpancopmaunu
TpaHcpopMaTopa HanpsiKeHHS.

Fpynny coexuHeHHi cjaefyeT CUHTaTh NPaBHJAbHON, €CJH OTKJOHE-
HHU M3MEDEHHHIX B COOTBETCTBHH C 4Y€pPT. 2 HaNpSXKEHHA OT pacCyH-
TaHHBIX M0 popMynaM TaGMHIL He NpeBHIIAIOT +3 %.

3.1.5. IIpn noMOIM NOCTOSIHHOTO TOKa ONMpEeReJAIOT TPynny COefH-
veHuil ofHOQa3HHX TpaHcopMaTopoB, TpexdasHHX TpaHCHOpPMAaTO-
POB CO CXeMOH coeAuHeHHs OGMOTOK ¥o/¥o M CO cXeMOM cOeAuHeHMs
o6motok [I//l, KOTAa COeMHEHHE B «TPEYrOJbHHK» BHIMOJHAETCS BHE
Gaka TpaHcdopmarTopa.

I'pynny coenuHeHMH ONpefeNsiOT MO CXeMe 4epT. 3 MyTeM nooue-
pejHON IPOBEpPKY MOJAPHOCTH 3axuMOB A—X # a—x BOJALTMETPOM
MarHHTO3JeKTPHYeCKOH cHcTeMbl PV, HMeOWHM  COOTBETCTBYIOLIHE
npeiens uaMepeHus (K 3axxumaMm A—X MOABOAUTCH HANpSIKEHHE NMOC-
TosiHHOTO ToKa oT 2 1o 12 B). INonsipHocTh 3axxuMoB A—X ycraHaBu-
BaIOT NMPH BKJIOYEHUM TOKA, 3aTeM BOJILTMETP OTCOCAUHRAIOT, HE OTCO-
eIHHSAS NUTAKIIKHe NPOBOAA, H NPHCOEAUHAIOT ero K 3aXHMaM  a—x.
TloNsipHOCTL 3aXKHMOB Q—X YCTAHABJIHBAIOT B MOMEHT BKJIIOUEHHS H
OTKJIIOYEHHsI TOKa. EcJM NOJNSPHOCTD 3aXKHMOB @—X IDH BKJIIOYEHHH
TOKa OKaXKeTCHl 0AHHAKOBOH C HOMAPHOCTBbIO 3axkuMOB A—X, a npu or-
KJI0O4EHHH — DasHOH, TO TpaHc(hOpPMAaTop OTHOCAT K I'pyNNe coeAHHe-
sHuft 0, B IDOTHBHOM cJlyyae — K Ipymnne coefuHeHHI 6.

4. UK3BMEPEHME CONMPOTHBJEHHSA OBMOTOK NOCTOSHHOMY TOKY

41, O6mue TpeGoBaHUsd

4.1.1. ConpoTuBJieHHe OOMOTOK NOCTOSIHHOMY TOKY H3MepSIOT CIO-
co6oM MajeHUs HANPAMKEHHS (LOMYCTHMO CpaBHEeHUEM C MajeHUeM
HalPAXKEHHS] Ha PE3HCTOpEe, CONPOTHBJEHHE KOTOPOTO H3BECTHO) HJIH
IIpH MOMOIIM MOCTa. 3HaueHHe NOCTOSIHHOTO TOKa IIPH H3MepeHHsX, Kak
f1paBHJIO, He JOJIKHO MpeBbiaTh 0,2 HOMHHAJIBHOTO TOKA HATPY3KH.
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TOCT 3484.1—88 C. 9

Wamepenusi AJAHTENbHOCTBIO A0 60 ¢ ponyckaeTcs NpPOBOAHTL NPH 3Ha-
yenusx Toka ot 0,2 10 0,5 HoMHHAJIBLHOrO TOKa HarpyakH. [1pu namepe-
HUH CONPOTHBJIEHHST OJHOH OGMOTKH Apyrne oOMOTKH JOJXKHH  OHTb
P230MKHYTHI.

4.1.2, ConporusJ/ieHHe CjefyeT U3MEPATh HA BCEX OTBETBJEHHAX 06-
MOTOK (NpH BCeX IOJIOXKEHHSX YCTPOHCTBA IepekJIOYeHHs OTBeTBJe-
uuit). Ecau sto ycTpoiicTBo HMeeT mnpean3fHparenp, NpefHasHayeH-
HBIH AJ17 PeBepCHPOBAHHS DEryJHPOBOYHON YacTH OOMOTKH HJH nepe-
KJIIOUeHHs IpyOhIX CTyneHeH peryjHpOBaHHs, TO H3MEPEHHS NPOBOAAT
[pH OAHOM TIOJIOXKEHHH NpeAbl36HpaTens oTBeTBAeHuH. JlonoaHHTeIbHD
NPOBOAAT MO OAHOMY H3MEPEHHIO CONPOTHB/IEHHH HA KaXXAOM H3 APYTrHX
HOJIOXKeHHiT npefb36HpaTesi OTBETBJEHHH.

4.1.3. Ilpu u3MepeHHH JNHHEeHHBIX CONPOTHBJIEHUH H NPH HaJHYHH
3aKMMOB HeHTpa/sd H3MEPSIIOT TaKkKe OAHO H3 (a3HBIX CONPOTHBJIEHHNA
(Mexny 3aKuMOM HeATPaJH M OJAHHUM H3 NMHEHHHIX 3aXKHMOB). B Ta-
KOH cxeMe AOnyCKaeTcsa H3MepATb TOJBKO ¢a3nue COMpPOTHBJIEHHA, HO
IPH YCJIOBHH, YTO CONPOTHBJEHME OTBOJA HeHTpaJu  He NpeBhIuIaerT
2% ¢asHOro conpoTHBJIEHHA OOMOTKH.

4.1.4. YcTaHOBHBIINMCS MOKa3aHHEM NpuGopa CaeAyeT CUHTAThb NO-
KasaHHe, KOTopoe H3MeHsercsa He Gosee yeM Ha 1% OTCUHTAaHHOrO 3Ha-
yeHHs B Teuenne He MeHee 30 c.

4.1.,5. B xKauecTBe HCTOYHHKA NMUTAHHUS B ONBITE HCHOJb3YIOT aKKy-
MyJaATOpHBIE GaTaped, eMKOCTb KOTOPHIX AOJIKHA OHITh  JOCTaTOyHOR
IJ1s CTa6HAbHOTO NMOAJEPKaHKS HANPSIKEHHS H TOKa B NIpOIecce H3Me-
penufi. JlonyckaeTcs NPHMEHATh B KayecTBe HCTOYHHKA NHTAHHA BH-
HpAMUTENbHHE YCTPOHCTBa C MyJbcaliMell HanpsKeHMs HA BHXOJe He
6oaee 19%.

4.1.6. ConpoTuByeHHsI 06MOTOK NOCTOSIHHOMY TOKY CJIeAyeT H3Me-
PATb NIPH NOMOLIH NPHGOPOB KJAacCOB TOYHOCTH He Huxe 0,5.

42 HNsmepeHnHsg cnoco60oM najeHHs HaNPAXKEHHS

4.2.1. Tlpn naMepennsx cnoco6oM NaleHHs HANpPsKeHHS B 33BHCH-
MOCTH OT H3MepAeMOro CONPOTUBJEHHS BHIGHDAIOT OAHY M3 CXEM H3-
MepeHHS B COOTBETCTBHH C uepT. 4.

4.2.2. Tlpn usmepenusix conporunienust (mexee 10 OM) npoBoAa
HenH BOJAbTMeTDPa NPHCOGAHHAIOT K 3a)XHMaM TpaHchopMaropa He-
mocpeACTBEHHO, B COOTBETCTBHH ¢ uepT. 4a. Ecyin npu sToM pacyeTHoe
3HaYeHHe H3MePSAeMOro CONpOTHBJEHHs cocTaBiaser 0,5% H Goxee com-
POTHBJIEHHA BOJNLTMETpa, TO 3HAYEHHE ONpeaesisseMoro CONMpPOTHBJIEHUA
(r) B oMax pacCYHTHBAIOT N0 (opmyJte

r=r. L, )

rae r’ — COnpoTHBJEHHE, BHIYUC/AAEMOE TI0 H3MEPEHHHM  3HAYEHHAM
TOXKa H Hanpskenus, Om;
ry — CONpOTHBJIEHHE BOJIbTMeTpa, OM.

11



C. 10 TOCT 3484.1—88

Mpumenanne ConpoTHBACHHE NPOBOXOB B UEMH BOJLTMETPa AOMKHO GuTh
de Gonee 0,5 % ry .

-
N

Yepr. 4

4.2.3. Conporussenne 6oee 10 OM H3MepsAIOT MO cCXeMe, yKa3aH-
MO Ha 4epT. 46. Ecsu cONMPOTHBJIEHHe amnepMerpa H NOABOASHMIHX
[POBOAOB, COEAUHSIOUMX 3aXKHMBI ammepMeTpa H TpaHcdopMartopa,
coctapJjsier Gosee 0,59 3HAUEHHS H3MEePsAeMOro CONDOTHBJAEHHSA, TO
rocse pacyera o6mero COPOTHBJIEHHS UENH U3 HEFO BHIYHTAIOT COMPO-
THBJIEHHE aMrnepMeTpa H IOABOAAIIMX MPOBOAOB.

4.2.4. C nespio npefOXpaHEeHHs BOJLTMETPA B NEPEXOAHBIX Npolec-
€ax OT NOBPEXAEHUS ero BKJ/IOYAIOT KHONKOH NPH  yCTaHOBHBLIEMCS
3HAUEHHHM TOKA, a OTKJIOYAIOT A0 OTKJIOUeHHs TOKa. MismMepenus npo-
BOAAT NIPH YCTaHOBHBLIKXCSA NI0Ka3aHHAX NPHGODOB.

4.2.5. Ilasi cokpalieHHsl BPEMEHH YCTAHOBJIEHHS TOKa NPHMEHSIOT
cxeMy, IIPHBENEHHYIO Ha 4epT. 4. BpeMs ycTaHOBJIEHHS TOKa B H3Me-
pHTEJIbHOH LeNH COKPallaloT NyTeM KpaTKOBPEMEHHOro (OpCHPOBaHHS
TOKa 3aMbiKaunuem pesuctopa R. Conporusjenue pesucropa Gepyr B 5
—10 pa3 GoJabule H3MepsIeMOro CONPOTHBJEHHS OGMOTKH. Pesncrop
BBOJISIT B LleNb NIPH OTKJIOUEHHOM BOJBTMETpeE.

C uesblo COKpalleHHsI BPeMEHH YCTAaHOBJIEHHS TOKAa IpPH H3Mepe-
HHH CONPOTHBJICHHS PEKOMEHAyeTcs NPHMeHATb (KOrZa 3To AOMycKa-
€TCs KOHCTpyKuHe# TpanchopMaTopa) CXeMBl COeIHHEHH  O6MOTOK,
NpH KOTODHIX HE CO3MAKOTCS NOTOKHM, 3aMBIKaIOUIHeCs N0 MarHUTHOR
cacteMe TpaHcdopmaropa.

4.2.6. ITpn u3MepeHHsX CONPOTHBJEHHA OGMOTOXK CIOCOGOM Tane-
HHA HanpsKeHus M Kaxaoro nepsoro o6pasua  Tpancdopmaropa
OLEHHBAIOT AOBEPHTEJbHYIO IDAHHLY HEHCKJIOYEHHBIX NOrpelIHocTed
CPeJICTB H3MEPEHHH B COOTBETCTBHH C IPHIIOKEHHEM 2.

12
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43. HaMepeHHs NPH NMOMOILH MOCTa

4.3.1. ViaMepenus npH NOMOIUH MOCTa BHIOJHAIOT B COOTBETCTBHE
C MHCTPYKIHeHl Ha HCIOJb3yeMblfi H3MepHTEeJbHHA MOCT NOCTOSHHOTO
TtoKka. HKamepenue conporuBiennii MeHee 0,0001 OM caeayer BHNOA-
HATb NPH NMOMOLIY KBOHHOTO H3MEDPHTENBHOrO MOCTA HJH APYroro Me-
TOXA, Pa3HOLEHHOTro N0 TOYHOCTH.

44. OnpeneneHne TeMnepaTypb O6MOTKH

4.4.1. T1pu H3MepeHHH CONPOTHBJEHHs OGMOTKHM OTMeualaT ee TeM-
nepartypy.

4.4.2. Temnepatypy o6MOTOK MAaCJsiHHX TPaHC(OpPMaToOpoB NPHHH-
MaloT paBHOH TeMnepaType BEPXHHX CJIOEB MacJja, €CJH 3aNoJHEeHHHR
MacjaoM TpaHcOpMaTOp HaXOAMTCS B HepaGoueM COCTOSHHH He MeHee
20 u, n TeMneparype CpeAHHX CJI0eB MacJa, eCad TpaHCcpOpMaTop Ha-
XOJAHNTCA B HepaGoueM COCTOsSIHHM He MeHee 3 4. TemmnepaTypy CpeAHHX
CJ/I0EB MAac/ia ONPeAeNsIOT KaK NOJYCYMMY TEMNepaTyp BepXHHX H
HHJKHHX CJIOEB.

4.4.3. Temnepatypy o6MOTKH TpaHCc(OpM3TOpa ONpEAENAIOT TaKxKe
N0 pe3ysbTaraM M3MEDEeHHsA CONPOTHBJEHHA OOMOTKH B JlaHHOM Harpe-
TOM COCTOAHMH TPaHCGHOPMATOPA, €CNH B APYTOM €ro COCTOSHHH  H3-
BECTHHI CONPOTHBJIEHHS OOMOTKH H ee TeMneparypa.

Jias nepecueToB TeMIepaTyp H CONPOTHBJIEHHH OGMOTKH CJeayer
[10J1b30BATHCS] OTHOILEHHEM

re, T+6,
7o, T16,’ 2)

rie ©; u ©; — TeMnepaTyphl OGMOTKH, IPH KOTOPHIX H3MEPAJAOCH ee
conpoTuBJyeHue, °C;
re, ¥ re, — H3MepeHHBIe COMPOTHBJIEHHS OGMOTKH NPU TeMmepaTty-
pax ©; H B, cooTBeTCTBeHHO, OM;
T — remnepatypa, paBuas 235 °C aas o6MoTOK u3 Meau u 225°C
— U3 aJIOMUHHUSA.

4.4.4. Dns macasHbeiX TpaHC(OPMATOpPOB MOUIHOCTBIO X0 1| MB-A,
He BKJIIOYABIUMXCS H He NOJABEPraBLIHXCS HarpeBy, 3a TeMIeparTypy
OGMOTKH NPHHHMAIOT TeMIepaTypy BEePXHHX CJOEB Macla, NPH yclo-
BHH, 4TO H3MEDEHHS NPOBOAAT He paHee yeM yepe3 30 MuH OcaAe 3a-
JIHBKH. L5 TpaHcdOopMaTOPOB ¢ repMeTHYHHM GakoM AONYCKaeTcs 3a
TeMIepaTypy BepXHHX CJIOEB Macja NPHHMMAaTb TEeMIepaTypy Macia,
H3MepPEeHHYIO B €MKOCTH, U3 KOTOPOH NMPOBOAAT 3aJHBKY, C YIETOM MO-
npaBKy Ha OCTHIBAHME MacJja.

4.4.5. Ilns cyxux Tpanc¢opMaToOpOB H aKTHBHHX yacTelt TpaHcdop-
MaTOpOB, He NOJABEPraBLIMXCSl HATPEBY H HaXOAAWMXCs He MeHee 20 w
B TIOMENIeHUH C HeH3MeHHOH TeMIepaTypoit Bo3ayxa (C NpeRefbHHM
ork/oHeHueM 3 °C), 3a TeMnepaTypy o6MOTKH NPHHHMAIOT TEMIepary-
Py OKpyKalolero BO31yXa, H3MEPEHHYIO TEPMOMETPOM Ha BHcoTe 1,5
M OT N0JIa, Ha KOTOPOM YCTaHOBJIEH TpaHchopMarop, H He Gojee geM
8 5 M or Hero. TepMOMeTp M0/KeH GHITH NOIPYKEH B COCYA C OAHHAP-

13
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NLIMH CTEHKaMH, 3anoJIHeHHBIA TpaHchopMaTOpHHIM MacaoM. O6beM
cocyna 0,001 M2,

Koraa ycnoBHe cTaGHJABHOCTH TeMIepaTyphi OKDPYKaloLlero Bo3Ay-
Xa He BHINOJIHSAETCA, 32 TeMNepaTtypy O6MOTKH TpaHcdopMaTopa npH-
HHMaIOT CpefHee apu(dMeTHYeCKOe IIOKA3aHHH TpPeX TEPMOMETpOB, yC-
TAHOBJICHHBIX HA IOBEPXHOCTH OIHOM H3 HAPYXKHHX 06MOTOK (A5 TPEX-
dasuuix TpaHcpopMaTopoB ¢asn B) ¢ Tpex cTOPOH NPHMEPHO Ha ce-
peluHe BBHICOTHL. IlpH NpHEMO-CAATOYHHIX HCNBITAHHAX  JAONYyCKaeTcs
NPHMEHATb OJUH U3 YKa3aHHHX TePMOMETPOB.

Npameuvanne [Jaa rtpaHchopmaropor MomHoctbio Jo 6,3 MB-A kaacca
HanpsxeHHs A0 35 KB BKIIOYHTENBHO, 3a71HBaeMHX OXHOBPEMEHHO MacnoM OxHOA
TeMNepaTypH, JONyCKaeTcs 3a TeMnepatypy o6MOTOK INpHHHMaThb TeMnepatypy
BEePXHHX CJI0EB Macja OXHOrO H3 TpaHCHOPMATOPOB, HSMEPEHHYIO He pPaHee ueM depea
10 4 nocse 3aJHBKH.

5. H3BMEPEHUE NMOTEPb U HANPSA)XEHHA KOPOTKOIO 3AMBIKAHUS

51, Tpe6oBaHHg K BHIOJHEHHIO ONBITA MU CXeMBl
H3MEepeHHH

5.1.1. OnbiT KOPOTKOro 3aMHIKaHH$ BHIOMHAIOT AJS KaXAoK naper
o6MoTok. OnHy U3 O6MOTOK 3aMBIKaIOT HAKOPOTKO, APYTYIO NHTAIOT OT
HCTOYHHKA NEPeMEeHHOI0 TOKa HOMHHAJbHOM YacTOTH, OCTaJbHHE 006-
MOTKH pa3MblKalOT. 3aMblKaHHe OOMOTKH HaKOPOTKO OCYIECTBJIAIOT
COeJHHEHHEM ee JIHHEHHBIX 32XKHMOB MeXAy coboii. Jlonyckaemoe B
ONbITe OTKJIOHEHHE YaCTOTH OT HOMHHAJbHOM — B Inpexesax *19%.

5.1.2. Onaa aBTOTpaHCHOPMATOPOB ONBIT KOPOTKOrO  3aMBIKAHHS
OPOBOAAT TAK Ke, KaK JJIf COOTBETCTBYIOIHMX TPaHCHOPMATOPOB MexK-
Ay ctoponamu BH — HH, CH — HH, BH — CH.

5.1.3. ConporuBjienHe 3aKOpauyHBAaIOMHKX M NOABOAAILIHX NMPOBOJOB
B ONbITe KOPOTKOTO 3aMBIKaHHS JO/KHO OHITh HACTOJBKO MaJIbIM, YTO-
6Ll OHO HE BJIHAJO Ha Pe3yJbTaThl H3MEpEeHHS NOTePb H HaNpPAKeHHs.
Ecan ato ycnoBHe TPYAHO BHIOJHAMO H He COGJIOfAeTCs, TO H3Mepe-
HHs CJIeAYeT BBINOJHATH NPH NMOMOIIM KaJHGPOBAaHHBIX NPOBOAOB, YTO-
6Bl MOXKHO OBLTO, NPH HEOOXOXHMOCTH, BHECTH pacyeTHHle NONPaBKH,
YUYHTHIBAIOLHE NOTEPH B HHX. Kak yKa3aHO B NPHJIOXKEHHH 3, 3TH HOI-
PaBKH CJlelyeT BHOCHTb, €CJIH OHH npeBHwalor 1% H3mepseMoit akTHB-
Ho# MomHocTH. JlonyckaeTcs W SKCNEepHMEHTANbHLN METOA OLCHKH NO-
Tepb B NMOABOASIIMX NMPOBOAAX U CXeMe, IPH STOM HCIHITyeMBill TpaHC-
¢opMaTOp OTCOENHHSIOT OT H3MEPHTEJbHOM CXeMH, ee BLIXOAHLIE 3a-
JKHMH 3aKOPaYMBaIOT ¥ H3MEPAIOT NOTePH IIPH TOKe ONHTA.

KpoMme TOro, CONpOTHB/IEHHE 3aKOPaUHBAIOIHX # NOABOASUIUX NpPO-
BOJIOB He NOJIXKHO 3aMETHO H3MEHSIThCS 3a CUET HarpeBa HX B ONbITe
KOpOTKOro 3aMbikaHus. CjaelyeT 1O BO3MOXKHOCTH AaJblue YAAJATh
8aKopauHuBalliie H NOABOASAIINE INPOBOAAa OT (EPPOMATHHTHHIX IO~
BepxHOCTe# TpanchopmaTopa.

14
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Hs H TOKa B ONHITE KOPOT-
5.1.4. [lns namepenus noTepb, HANPSKEH poypenennwe Ha gepr. 5
KOTO 3aMHIKaHHsi C/leflyeT IPHMEHATb CXeMBlizmepenne noTeps M Ham-
n 6 (6e3 BoabTMeTPa CpeAHHX 3Hadennit). Jn, Tpancopmaropa cJe-
PsKEHHA KODOTKOr0 3aMblKaHHA TPeXPaSHGzyvepuressHOR CXEMHL.
JAyeT BHIIOJIHATHL NPH NMOMOIIH TPeXda3HOH 1

snavdeHni,
PV — poabTMeTp ReficTByomuy gRavenuft,
Pch— BOILTMETD  CPENRHX o pg _

PF — yactotomep, PW — parTfs0p TOKa,

amnepmerp, TA — -rpanccbopll’;ﬂﬂ, R —

7V — tpaucdopmatop nanpmx&t‘e
n06aBoYHOe CONMPOTHBACY

Yepr 5

(of IPH HCIHTAHHY niepBora
KoHKpeTHYlo CXeMy H3MepeHHs BHOHPay gosdbumuenta MomMHOC-

o6pasna TpanchopMaTopa B 3aBHCHMOCTH 0
TH AaHHOTO TpaHc(OpMaTopa B ONLITE COS CP;“aHoro TpancopmaTopa
B OHHTe KOPOTIKSOFO 3aMHKaHﬂﬂ Tpex‘bﬂ cxeMaMH HaMepeHHﬂ aK-
;1‘1!):1{ cos gon  <0,15 crenyer l‘lOJleOBaTbCO 4OCHHYCHHX ~ BATTMETDOB
O MOUIHOCTH TDH NOMOUIH TPeX MaJx getcTBuN  wepr. 66, r, 4.

(cos @y, =0,1, kracc TounoctH 0,5) B coof
5
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Yepr. 6

Mpumewanne BkioueHHe BOJIBTMETPOB B H3MEPHTEJbHHX CXEMAax MOKa3aHO
TOJbKO Ha 4epT. 66 u 6r.

Cxema uepT. 64 MOXeT GHITh MCHOJMb30BAHA KAK NPH HAJHYHH, TaK B
IIPH OTCYTCTBHH HYJIEBOTO BHIBOZA B TpaHchopmarope. dra cxeMa nos-
BoJisieT GoJiee TOYHO BHECTH NONPABKH Ha YIJIOBHE MOI'PEINHOCTH H3Me-
PHTENbHBIX TpaHcHOPMATOPOB (B OTJAHUHE OT cXeMml uepT. 6r).  [o-
NycKaeTcsl HCIOJAb30BaTh B CXeMe YepT. 6B TPH H3MepHTEJNbHBIX TPaHC-
¢dopmaTopa HanpsKeHHS, BKJIOUEHHHIX N0 cXeMe ¥/¥ (npu aTOM BHI-
BOJ BTOPHUHOH 0O6MOTKH a3kl B TpanchopMaTopa HaNpsKEHHS HC-
NOJAL3YIOT KaK O6LIYI0 TOUKY Lenel HanpfAKeHHs BATTMETPOB).

16
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Ipu cosgen =>0,15 paspemaercs nonbsoB?:;Cei Co’::'M()(i ';SMef"__f_“]m(;'
aKTHBHOR MOILMHOCTH MPH TOMOWIH ABYyX BA P 05Q & ca
knacc  TouwnoctH  0,5) B coorserclonn  © ‘1?1;16 a,
B. EC/IM HCTIONB3YIOTCS G0Jiee TOUHBIE BATTME b o (cosgy, =10 knace
ToyHoctH 0,1 uaH 0,20),1 TO CXeMOH JABYyX par1METPOB MOXHO  NOJb30-
Banfffag%nuﬁﬁzﬁ%" iou'u;ocm TpexdasHoro cpancdopmaropa B omkiTe
COSQon PACCYHTHIBAIOT N0 OpMYJIe

P (3)

y3ur’ B
octb, BT;
rae P — u3MepenHas B oNbITe aKTHBHAsK Momf! a;(gfme 'B:
U — n3aMepeHHOe B ONHTE JHHefiHOe HanP » 2
I — n3MepeHHHI B ONHITE JHHEHHHIA TOK
5.1.5. llna usMepeHus NMOTeph B ONHTE gOPOTKOTO 3aAMLIKAHKA A0~
MYCKaeTCs] NQUMEHATh CHeUHaibHble MOCTBL. . I
23%. T\pn ONEpALRLRRLM T *s\\mmmaﬂﬁf‘frﬁ‘ e;‘é)?spnuoﬁ f‘rm;{;é .
XaeTcsi BHONHATL OMHT KOPOTKOro 3aMuikd % Ix)la o samly)x on
dhopMaTopa, moouepeHO MOABOAA HampsKeY, I om{enu[;x KODOTKOTO 8a-
(An B,BuC, Au C) onHolt 0GMOTKH TNIpH 9"1110]1}“” GHTII): P
MbIKaHHA Apyro# o6MoTKH. TokH B ombitafk B BATTAX B ST OMAC nvuae
BuMH. TTorepy Kopotkoro sambikanus (P ) y
pacCyMTHIBAlOT N0 opmyae

COS Qo=

P apt+PypctP
P, ——KAB ;;Bc KAC (4)
HanpsiKeHHe KOPOTKOro 3aMbikamus (U, ) 9 BOIPTaX PacCiHTHIBAION
no ¢opmyane
U _ V3 (Ugap+UspctUacl, | (5)
K= 6

r1e Pyas, Pync, Pxac — TOTEpH KOPOTKOTO 4#MBIKaHHSA B COOTBETCTBY-

IOMX onbITax, BT;
Ukas, Uspc, Uxkac — Hanpsxenus KOI)O:};OI]? 3aMBIKaHHA B CO-
OTBETCTBYIOIIHX ONb¥ P on er
52. Bn6op smauenus Toka y HTHTEABHOCTH o

NpoOnNycKaHHus ar T 0.95 Ho
5.2.1. OnbiT KOPOTKOTO 3aMbiKaHHs npopOART IIPH TOKe OT U, -

MHHAJIBHOTO A0 HOMHHAJBHOTO.
MeXay H3rOTOBHTENEM H INO-

NMpumeyanne [Jonyckaercs mo coracoBanul’
TpebHTeNIEM ngBOJIPITh ONMKT KOPOTKOTO 3aMbn(aH¢”1 ()rlmgﬂl r-roxe meee 0,25 Ho-
MHHAJBHOTO 6e3 H3MepuTeNbHHX TpanchopMaTopo go U o1 I

5.2.2. TIpy 3maveHusx TOKa B ONLITe KopOt?;ggo 8aMLIKaHHs g::é;e
0,4 HOMHHAJILHOTO CJIELYeT KOHTPOJHPOBATH, ie bl %peMﬂ O: 1:: eBEL
Ta NONAUN HANpSIKEHHs N0 CHATHA moxazamgif ¢ TPHOODOB HE NMPEBHL-
waJo:

17
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Tp= 0,2-::(: — 145 06MOTOK, H3rOTOBJIEHHBIX  H3 a/JIOMHHHEBOTO
NpOBOAA;
r,,=% — AJAst o6MOTOK, M3rOTOBJIEHHBIX M3 MEAHOro NpoBO-
Ja, TAe 1p H t, — BpeMs NPONYCKAHHS TOKA B ONHITE, C;
o, H ¢, — 3HAUEHHs IVIOTHOCTH TOKOB B ONHTe B NePBHYHOA

H BTOPHYHOR OOMOTKax DacCUHTaHHble MO HaH-
MEHBIIHM CeueHUSM O6MOTOK A/MM2.

Tpn cob6alogennu 3THX TpeGoBaHHi yBeJHUYeHHE aKTHBHOIO COMpO-
THBJIEHHSI OGMOTOK B pe3yJbTaTe NPOTeKaHHsl 110 HHM TOKa ONHTa He
npeBricHT 1%.

5.2.3. [Ipu u3MepeHHAX B ONbITe KOPOTKOTO 3aMbIKaHHA Tpexdas-
HOro TpaHcoOpMaTOpa TOK M HaNpsiKeHHe ONpelesioT KaK cpelHee
apHdMerHuecKoe nMoKa3aHuil npu6opos Bcex Tpex (as. Ecan HanGosb-
mee OTKJOHEHHE OT CpPeAHero apA(pMeTHYeCKOro NoKasaHHs npe6opos
B npezienax +2%, To NpH NpHeMO-CAATOYHHX HCIOHITAHUAX TpaHchOp-
MaTOpOB MAacCOBOTO NIPOH3BOACTBA 3a 3HayeHHE TOKa B OMHTE KOPOT-
KOro 3aMBIKaHHS NONYyCKaeTcss NPHHUMaTh 3HaueHHe TOKa HaHGoJsee
GJIH3KOe H3 TPeX H3MepPeHHHX K CpeflHeMy apH(dMeTHUeCKOMY 3Hade-
HHIO TOKa, a 3a 3HayeHHe HaNpsKEHHS — 3HaYeHHe TOTO H3 TPex Ham-
psieHHH, KoTopoe HanboJsee GJIH3KO K cpefHeMy apHpMeTHIECKOMY
3HauUeHHIO HaNpsKeHHs.

53. IlpuBeneHne pe3ynbTaTOB H3MEpDEeHHRA K HO-
MHHAJBbHHM YyCAOBHAM

5.3.1. Iotepn KOpPOTKOro 3aMuKaHHA (Py), B BaTTax COOTBETCTBY-
lolHe HOMHHAJIbHOMY TOKY, pacCYuTHIBaloT no GopmyJie

]H M1 2
P, =P,;( > ) , 6)

K

rpe Px — TOTEPH B ONBITE KOPOTKOTO 3aMbIKaHus, BT;

1. — TOK B onHITe KOPOTKOTO 3aMbIKaHuS, A;
I,4u;— TOK OCHOBHOTO OTBETBJIEHHS OGMOTKH, K KOTOPOH mojBeze-
HO HampsiXKeHHe, COOTBETCTBYIOUIHH HaHMeHbLIeH MOLIHOC-
TH 06OMOTKH M3 Y4acTBYIOLUUX B onbiTe, A.
HanpsixxeHne KOPOTKOTO 3aMbIKaHHS, NpHBENEHHOe K HOMHHAaJIbHOM
momHocTH TpaHchpopMaropa (U, ) B mpoueHTaXx  OT HOMHHAJbHOTO
HanpsKeHHs, PacCUNTHBAIOT No dopmyJe

*U"(‘lnoM:

Ux T 100%, (7)

rae Uy — HanpsikeHHe B ONIbITE KOPOTKOro 3aMBIKaHHs, B;
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U oy — HOMHHAJIbHOE HaNpsKEHHE OCHOBHOIO OTBETBJIEHHR  06-
MOTKH, K KOTOPO#i NOABeNEHO HanpsxkeHue, B;

Lious — TOK OCHOBHOrO OTBETBJIEHHS OOMOTKM, K KOTOpDOH NoABeie-
HO HamnpsixeHHe, COOTBETCTBYIOUHi HOMHHAJbHOH MOIL-
HOCTH Tpanchopmartopa, A.

Mpumeuanne Tlpu BHOONHEHMH ONHTA HA HEOCHOBHOM OTBETBJEHAH 06-
MOTKH NPHHHMAIOT:

I 4yom3 — TOK HEOCHOBHOTO OTBETBJICHHS OGMOTKHM, K KOTOPOfi TOABEAEHO Has
NpsAXKEHHe, COOTBeTCTByK)UJ.Hﬂ HauMeHbUIEeH IJiT JaHHOTO HEOCHOBHO-
IO OTBETBJEHHA MOLIHOCTH OGMOTKH H3 YYacTBYIOILHX B OIHTE;
Usom » Tuomz — T€ Xe mapaMerphl, HO /11 HEOCHOBHOTO OTBETBJIEHHS.

5.3.2. Tlotepu, n3MepeHHble B ONbITE KOPOTKOTO 3aMBIKaHHA H MpH-
BeAeHHHE K HOMHHAJbHOMY TOKY, CJEAYyeT IPHBECTH K pacyeTHOH yc-
JIOBHOH TeMmepaType OOMOTKH @, (A1 H30JALHOHHLIX MaTepHasion
KJaccoB Harpesoctofikoctn A, E, B mpunumaem 6, =80 °C — mpn
HanpaBJeHHOH UMPKYAAUMH Macna H O, =75 °C — a9  OCTaJbHBIX
tpanchopmartopos; aasa knaccos H, C, F — @, =115°C).

Hns 3T0r0 M3 npuUBEJEHHBIX K HOMHHAJIbHOMY TOKy IO ¢opMmyJie
(6) noTepb KOPOTKOIO 3aMHBIKaHHSl BHIUMTAIOT CyMMY IOTepb B OGMOT-
Kax ZI2 . .r ,KOTOPYIO PACCUHTHBAIOT IO CONPOTHBJEHHIO NIOCTOSHHO-
MYy TOKY, H3MEDEHHOMY B COOTBETCTBHH C pasA. 4.

Ecau Temneparypa o6MOTOK, npu KOTOPOHl H3MepeHHE CONpOTHUBIE-
HHS, OTJIHYAETCS OT TeMIepaTypsl OGMOTKH NpH ONBITE KOPOTKOro 3a-

MBIKaHHA, TO notepu %, -r IpeABapHTENLHO NPHBOAST K TEMIIEpPaType

O6GMOTKH B ONHTE KOPOTKOr0 3aMBIKaHUA Gy .
Ilpu pacuerte BesimuuHH X/2_.r B aBTOTpaHC(pOpMATOpaX TOK MOCJE-

HOM
ZoBaTeNbHOH OGMOTKH NPHHHMAIOT PaBHHIM ToKy B auHHH BH, a Tox
obiefi 06MOTKH NPHHHMAIOT PaBHHIM PAa3HOCTH TOKOB B JIHHHAX CH u
BH.
Jlo6aBoynble notepu P, npH TeMmnepartype onmbiTa ©,, PacCuuTH-
BaloT no ¢popmyJe

P'“°5eon=PK -——ZI%WM-I'Q . (8)

on

3atem notepn X2 .re  TPHBOASIT K PAcueTHO# TeMmnepatype 06-

HOM on
MOTKH 110 ¢popMyne
=P -rep:212 feon'K, 9)

HoM HOM

a n06aBoYHBIe IOTepH — NO popMmyJse

Pu068p=P110660n '}T ’ (10)

rae K — x03(HiUHeHT, pacCYHTEIBaeMbIA 1o dhopMyIie

* Ecan 3Hauenus Uy MHOroo6MOTOYHOro TpaHchopMmaTopa He NPHBOAAT K ero
HOMWHANBLHONA MOLLHOCTH, TO B opMyne (7) Juoms 3aMeHAOT Ha lnomi.
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T+6,
K= 705 (h

rae T — TeMnepartypa no n. 4.4.3.
TTotrepn KOpPOTKOro 3aMblKaHHsi, NPHBeAeHHHE K PacYeTHOA TeMmme-
paType €, , paCCUHTHBAIOT N0 GopmyJie

Pxep=zlfwu'r8p+Puodep . (12)

Ecan ans AaHHOTO THNa TpaHchopMaTopa OTHOLIEHHE
Pgoﬂe
Py

T
HOM Op

<0,05, (13)

TO AJs TPUBEAEHHS NOTEPb KOPOTKOrO 3aMbIKaHHA K PACYETHOH TeM-
fiepaType AONYCKAeTCH N0Jb30BaThCA POPMYJIOi

P,(g,v=PK K. (14)
P
[Tpu yeaosuu 0,056< +"°92_<0,1 H MacCcOBOM NMPOH3BOACTBE TPaH-
nou"e
copMaTopoB AOMyCKaeTcA yNpomenHkifi pacuer P e, 10 GopMyae
Px9p=Px 'K"'Pcp)xotiep '(Ko_l): (15)

rae Pep no6®, — CPeLHee CTATHCTHYECKOE 3HAYCHHE J0GaBOYHBIX TIOTEPb
s TpancgopmaTopa JAaHHOrO THNA NPH pacueTHOR

TeMmneparype.
5.3.3. Hanps:xkeHHe KOPOTKOTO 3aMbIKaHHsl NDHBOJSAT K PacueTHOR
TeMnepatrype o6MOTKH CJeRylOIHM o6pa3oM. HanpskeHHe KOPOTKOro
3aMbIKaHHSA Uxep B NPOLEHTaX, COOTBETCTBYIOLIee PacyeTHOH TeMmepa-

Type (75, 80 uau 115 °C), paccunTeBaloT N0 GopmyJie
u,(ep=1/ (Uae,, K)*+U3e (16)

vie Uso ¥ Upe, — aKTHBHAA M PeaKTHBHAS COCTABAAIOLIHE Hal-
PSXKEHHS] KOPOTKOrO 3aMbIKaHHS B IMPOIEHTax
HpH TeMmnepatype O,,, PacCiHTaHHbHE IO

dopmynam:

i PK
U,eon_ 0 * )

2 —
Ul’eon—_= V—Umon Uieon ’ (18)
tae Uye,, — HaIpPsiKeHHE KOPOTKOTO 3aMbIKaHHS, %, COOTBETCTBYIO-
Iee HOMHHAJbLHOMY TOKY, H3MepeHHOe NpH TeMmepa-

Type Oon ;
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P, — noTepH KOPOTKOTO 3aMblKaHH#, BT, COOTBETCTBYIOL{HE
HOMHHAJbLHOMY TOKY M Temnepatype ©,; , PacCUHTH-
BaeMbie 1o hopmyane (6);
Siow — HOMHHANbHAs MOUIHOCTHL TpaHcdopmartopa, KB-A.
Hanpsixenne KOPOTKOrO 3aMblKaHHA JONYCKAaeTcs He NPHBOAHTL K
pacueTHoN TemnmepaType ©, , eclM aKTHBHAs COCTABJANINAs HANps-

JKeHHSI KOPOTKOrO 3aMblKaHHS U“'%n He npesuiraer 159 Hanpsxe-

HHSA KODOTKOTO 3aMblKaHH UKeon .

5.3.4. Ecu yCc/OBHSI HCNBITAHHA He MO3BOJAIOT YCTAHOBHTH HOMH-
HaNBHYK YaCTOTY (C AOMYyCKAaeMBIM OTKJOHEHHeM B npegenax *+1%),
TO RONyCKaeTcs NpPOBOAHTH H3MepeHHe NpH uacroTe [/, oTanyaomedcs
OT HOMHHaJILHOH He GoJsee yem Ha *+=3%.

Hanpsxenue KOPOTKOTO 3aMbIKaHMSi IPH HOMHHAJbHON  yacToTe

Uxt,,, B MPOLEHTAX PACCUNTHIBAIOT N0 HATIPSIKEHHIO KOPOTKOTO 3aMbl-
KaHys, H3MepeHHOMY IIpH uacToTe {, mo popMmy.se
T z
UKfHO\le( Up' };SN +U3 ’ (19)
rpe U, u U, — aKTHBHAf H PeaKTHBHAs COCTaBJAIOLIHE Hampaxke-
HHsSI KOPOTKOrO 3amblkaHusi, B Y%, NpH uacTtote B
onsire f’;

I wow — HOMHHAJbHASA YacTOTa, 'L,

INepecuer moTeps KOPOTKOTO 3aMBIKAHHS K HOMHHAJBHOH uyacToTe
He NPOBOASAT.

Ecan aktHBHAA COCTaBJAKOILIANA Hanpsi>keHHs KOPOTKOro SaMblKa-
HHS He NpeBhlaeT 5Y 3HaUeHHS HANpsXKeHHs KOPOTKOrO 3aMbIKaHHS
U, , To nonyckaercs pacCUHTHBaTh HaNpPsIKEHHEe KODOTKOTO 3aMbIKa-
HHSA TPH HOMHHAJIbHON 9acTOTe [0 TO GOpMyJE

Uk, =Uso,, Liox . (20)

5.3.5. Heo6xonmuMOCTh BHECEHHS MONPABOK, YYHTHIBAIOIIHX CHCTe-
MaTHyeCKHe MOTCPEIIHOCTH CPEeJCTB H3MEeDeHHs NoTeph (MOTPEUIHOCTH
BAaTTMETPOB, YIJIOBHE IOrDELIHOCTH H3MEPHTEJbHBIX TpaHcdopMaTo-
POB, NOTPEUIHOCTH, BHI3BaHHbIE NOTEPSIMH B H3MEPHTEJbLHBIX NPHGOpPAX,
TOABOASIIHX H 3aKODAaYHBAIOIIHX NPOBOAAX) ONPEAENSIOT NPH HCIBI-
TaHHH TIepBOro 06pasna TpaHchopMaTopa B COOTBETCTBHH C TPHJOKe-
HueM 3. BHecenue MONpaBOK, YUYHTHIBAIOMIHX IOTPEIIHOCTH H3MEpEHHsA
noTepb B ONBITE KOPOTKOTO 3aMBIK@HUS, JIOJIKHO BHINOJHATHCH B COOT-
BETCTBUH C MPHAOKEHHEM 4.

6. USMEPEHHE NMOTEPb H TOKA XOJIOCTOT'O XOIA

6.1. Tpe60BaHHA K BBHINOJNHEHHIO ONBTA H CXeMH
#3MepDeHMH ADH HOMHHAJBHOM HAaNpAXKEeHHH
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6.1.1. TIpu onmiTe X0/0CTOro X04a K OAHOR H3 06MOTOK (Kak mpa-
BHJIO, HM3IIETO HANPSIXKEHHS) TPH PA3OMKHYTHX OCTaJbHHX OOMOTKax
NOABOAST HOMHHAJbHOE HampsxeHHe (C AONYCTHMHIM OTKJIOHEHHEM B
npenenax +0,5%) HOMHHAJBHOH 4aCTOTH (C AONMYCTHMHIM OTKJOHe-
HHeM B npejenax *+1%) nmpakTHYecKH CHHyCOWAalbHOH GOpMBI 1O
n. 6.1.4, a npy MCNHTAaHHAX TPeX(pasHHX TpaHCHOPMATOPOB, KpoMe TO-
ro, NpaKTHYECKH CHMMMerpHyHoe no 1. 6.1.2. 3axuMm wenrtpanu oGmor-
KH TpaHCOpMaTopa 3a3eMJISIOT, €CJIH €ro H30JALHA HHXKe H3O0JALHA
JHHEHHOTO 3aXKHMa.

Tlpu HCOBITaHHSAX B YCJNOBHAX, OTJAHYAIOUIHXCHA OT YKa3aHHHX BHI-
e, pesysbTaThl H3MePEeHH! NPHBOAAT K HOMHHaJbLHOH yacTOTe No I.
6.1.5, a npH HecuHycoupaJbHOHK (GopMe KpHBOH NMOABOAHMOrO Hamps-
JKEHHS BHOCHT mnonpasku mo n. 6.1.4. Hanpsxenue, noaBoauMoe K He-
OCHOBHOMY OTBETBJIEHHIO OGMOTKH, AOJDKHO OHTb PaBHO HOMHHAJbHO-
MYy HalpAMXKeHHIO NaHHOTO HEOCHOBHOro OTBeTBJeHHs. CxeMma coexHHe-
HHUsS OOMOTOK B «TPEYroIbHHK» BO BpeMsi ONHTa R0JhHa GHThL cobpa-
Ha (pa3MHKAaTb «TPEYroJbLHHK» HE pa3peliaercs), a KOMIEHCANHOHHAR
o6motka (KO) omHodasHoro tpaHcopMaropa AOMKHA OHITb COEnM-
HeHa ¢ o6motkofi HH.

6.1.2. CucreMy JNHHEHAHBIX HaUPSKEHHH CJEAyeT CYHTaTh NPaKTH-
49eCKH CHMMETDHYHOM, ecJH Kaxloe M3 JHHeAHHIX HanpsXHHA OTHAH-
yaercs He 6oJee geM Ha 3 9 OT cpeaHero apupMETHUECKOrO TPeX JH-
HeAHBIX HaNPAXKEHHH CHCTEMBI.

6.1.3. B onniTe xos0cTOr0 X042 TpexgasHoro TpanchopmMaropa nox-
BOJHMOE HaNpsiKeHHe ONpeleisioT KakK cpefHee apudMeTHUECKOe Tpex
JHHeAHBIX HaNPSAXEHHA, H3MEPEHHHX BOJbTMETPaMH AEACTBYIOIIHX
sHaveHuit. CpeaHee 3HaueHHe NOABEAECHHOrO HANPSKEHHS ONPeAe/sioT
BOJIbTMETPOM CpPeJHHX 3HaueHMH, BKJIOUEHHRIM Ha TO JWHefiHoe Ham-
pAXKeHHe, KOTOpoe HanboJee GIH3KO K CpeHeMy apH(pMeTHYeCKOMY.
Tok xoJOCTOTO XO0Xa ONpenessiioT Kak cpeiHee apupMeTHYecKoe 3Ha-
49eHHH TOKa Tpex das.

6.1.4. KpuBylo HanpsixkeHNs JAONYCKaeTCs CYHTATb NPaKTHUECKH CH-
HycOWAanbHOM, ec/M OTHOIEHHe AeACTBYIOLIErO 3HaYeHMsl HalpsixKe-
HHS K cpexnemy oTanuaercs or 1,11 He Gonee weM Ha +2%. Ecau or-
HOILIEHHe AEHCTBYIOLIEro 3HAUEHHS HanpsKeHHS K CpelHeMy OT/IHYa-
eTcst B onuTe oT 1,11 GoJsee uem Ha =2 %, TO BHOCAT NMONPaBKy Ha He-
CHHYCOH/aJIbHOCTb (POPMB KPHBOH CIeAYIOIMUM CIOCOGOM.

[ToasoprMOe HanpsikeHHe PETYJHPYIOT TaK, 4TOGW €ro  cpenHee
3HAYEHHE, H3MEDEHHOe BOJbTMETPOM CPEAHHX 3HaueHHA, GHJIO PaBHO
JeficTByIOIEMY 3HAYEHHIO HOMHHAJbHOIO HanpspkeHuss Uy, JAejeH-
HoMy Ha 1,11, u onHOBpeMeHHO H3MepsiloT TOK /), NOTEPH XOJOCTOrO
xona P, u AeficTByloulee SHaueHHEe MOABEAEHHOro Hanpsikenns U .

3aTeM NOABOJMMOE HampsixeHHe H3MEHSIOT TaK, 4TOOH AeACTBYiollee
3HaveHHe GBUIO PAaBHO HOMHHAJDBHOMY HaNpSXKEHHIO, H CHOBA H3Meps-
10T TOK XoJjoctoro xofa I, . ITorepn xosocTOoro xoaa P, H TOK XOJ0C-
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TOro xoa [o, COOTBETCTBYIOUIHE HOMHHAJIBHEIM TapaMeTPaM, PacCUHTH-
BaioT 1o popmyaam:

= FFKF @0
(22)
rae P, — Aons notepb, 06YCJAOBIEHHAS! THCTEPE3HCOM;

Py, — nons norepb, 06yC/OBIEHHAst BHXPEeBHIMH TOKaMH;
K — xos¢pduuuent, paccuutniBaeMmmlii no hopmyie

K= ( Ul:j“ )2 . (23)

HefictBytouee Hanpskenne U, H3MepsiOT BOJILTMETPOM, BKJIO-

YEeHHBIM NapanJie/IbHO BOJLTMETPY CPeJHHX 3HAUEHHI.

sl XORORHOKATAHON AHWQTPOUHOR INEKTPATEXHUUECKAR CTANH U
HHAYKUHUAX B He#t oT 1,2 no 1,8 Ta P,=0,3; P,=0,7.

6.1.5. Ecan yc/a0Bus HCNObITaHHA He NMO3BOJASAIOT YCTAHOBHTh HOMH-
HaJbHYIO YacTOTy, TO JONMYyCKaeTcst NPOBOAHTbL H3MepeHHe IIPH 4acTo-
Te, OTJIHYAIOUIEHC OT HOMHHAILHOM, HO He Gonee yeM Ha +3%. Iox-
BOAMMOE NMpPH MCMBLITAHHU HAMpsAMKeHHe TOTAA PACCUHTHIBAIOT NO Gop-
My.Jie

UZUHou'f s (24)
HOM
tae Uyow — HOMHHAJIBHOE 3HAYEHHE HANpPSAKeHHd, B;
wox — HOMHHAJIbHOE 3HayeHHe 4acCTOTH, I'L;
— 4acToTa MOABOAMMOrO HanpsxeHus, ['iL.
Iotepu xosocroro xoma P, B BaTTax, npHBeJeHHbIe K HOMHHAJb-
HOH yacToTe, PaCCYHTHIBAIOT O popMmye

’

P
Py= U , 25
"p (L=}l A=Y =)
t fﬂou ! " fHo\{
The P, — noTepH, H3MepeHHbIe NpH Hanpsukendu U u yacrore f, Br;

fuow — HOMHHAJIbHAs yacToOTa, paBHas 50 uau 60 I'u;
P, u Py —rmonm. 6.1.4.
Tox X0JOCTOro X0J4a NMPHHHMAIOT PaBHBIM H3MEDPEHHOMY B OIbITe
TOKY.
6.1.6. IIpu HeOGXOAMMOCTH ORHOBPEMEHHOIO BHECEHHR TONPABOK
Ha HECHHYCOHAANbHOCTh NOABEAEHHOr0 HalpsKeHHs H OTK/IOHEHHe Jac-
TOTHl OT HOMHHAAbHOH BHIIOJHAIOT CAeAYyOliHe ABA ONbITA:

U .
npu Hanpaxennul—l{’f’fL- , H3MEPEeNHOM BOJLTMETPOM CpPEAHHX
y HOM
3HaYeHKit,
23
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)

NPH HanpsXKeHHH Qfﬂ"-f H3MEPEHHOM BOJIbTMETPaMH AeHCTBYIO-
HOM

MHX 3HaYEHHH.
Tok xosocToro xoxa lo, COOTBETCTBYIOIIMHA HOMHHAJAbHLIM IapaMer-

paM, pacCyuThiBalOT 1o ¢opmynae (22), kak cpeiHee apHpMeTHYECKoe
3HaueHHH TOKOB, H3MEPEHHHX B ABYX omnbiTax. ITorepn xoJsoctoro xo-
nAa P,, cooTBeTCcTBYyIOIIME HOMHHA/BHHM NapaMeTpaM, NoayyaloT nepe-
CUEeTOM H3MEPeHHBIX B NEPBOM ONBITE NOTepb P, K CHHYCOMAAMBHOH
¢dopme HanpsiKeHHS U HOMHHaJbHOH uactoTe 50 Han 60 I'u no dopmy-
Je

’

Py= Fo (26)

(el )

rae U(’, — JelCcTByOllEee 3HAYEHHE NMOABEAEHHOrO HanpsaXeHus B nep-

U .
BOM oOnbTe (NpH HanpsKeHHH l—T"-l"Lff— , H3MepeHHOM
s 11 /HOM

BOJIbTMETPOM CpPeIHHX 3HAueHHii); H3MepPSIOT BOJbTMET-
POM, NOAKJIOYEHHBIM NapaJljieIbHO BOJbTMETPY CpPeiHHX
3HayeHHH.

6.1.7. MaMepénue norepb H TOKa XOJIOCTOTO XOAa NpPH NPHEMOYHBIX
HCIBITAHUAX TPAHC(HOPMATOPOB CJAEAYeT NPOBOJHTL HE MeHee yeM B
HSATH TOYKax B AuanasdoHe HanpsixkeHui ot 80 mo 1109 HoMuHaJbBHOTO,
B TOM YHCJI€ IPH HOMHHAJBHOM HaNpsXKeHHH NHTaeMoH 06MOTKH TpaH-
copmartopa.

6.1.8. IlorepH, Hanps:xKeHHe U TOK B ONBITE XOJOCTOFO XOAa JOJIXK-
HBl H3MepATbCA B COOTBETCTBHH CO CXe€MaMH uepT. 5 H 6 (¢ BOJbTMeET-
poM cpeaHux 3HaueHHil). KOHKpeTHyI0 cxeMy H3MepeHHH BHIGHpAIOT
NpH HCHHTAHHH NepBoro obpasua tpaHchopMaTopa AAHHOIO THONA B
3aBHCHMOCTH OT KO3((}HuHeHTa MOLIHOCTH HCIBLITYyeMOro TpaHcpopma-
TOpa B OIBITE XOJIOCTOrO XOAa COSQ; . IIpH cosgo, >0,15 momycka-
€TCsl HCNOJIb30BAaTh CXeMy H3MepeHHS aKTHBHOH MOILIHOCTH TpPH [OMO-
K IBYX BaTTMETPOB KJacca ToyHOCTH 0,5 B COOTBETCTBHH C yepT. 6a,B.

Ecan B onbiTe x070cTOr0 X042 TpaHchopMaTopa cos¢p , <0,15, To
cJieflyeT M0Jb30BaTbCsl CXeMaMH H3MepeHHs IpH NOMOLLM Tpex Maso-
KOCHHYCHBIX BATTMETPOB KJsacca ToyHocTH 0,5 (B COOTBETCTBHH C uyepT.
66, r, n). Eciin npuMeHsiloT BaTTMeTpbl GoJiee BHICOKHX KJacCOB TOY-
HOCTH, TO CXeMOi ABYyX BaTTMeTPOB paspenlaeTcss H3MepsATb  MOTEpH
X0JIOCTOTO XOZa AJs BceX Tpexdas3Hblx TpaHCHOpMaToOpOB, B TOM HHC-
Je U HMEIOUHX COS Qo <0,15.

Jonyckaercss HCIOJIb30BAaTh B CXeMe uepT. 6B TPH M3MepHTesbHHE
TpaHcopMaTopa HanpsKeHHs, BKJIOUeHHBIe o cxeMe ¥/Y (nmpu aToM
BHIBOJ BTOPHYHOH 06MOTKH (paswl B TpaHcdopmaTopa HanpsKeHHS HC~
HOJb3YIOT KaK OOIIYI0 TOYKY lenell HaNps:KEHHS BaTTMETPOB).
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6.1.9. Ipu omblTe X0JOCTOro X04a TPEXOOMOTOUHHIX TpaHcdopMa-
“TOPOB ¢ OGMOTKaMH Pa3/IHYHBIX MOIIHOCTEH TOK XOJIOCTOI'O XOAa Ompe-
JeAsloT B NPOLEHTAaX TOKa BO30OyxxaaeMoH OOMOTKH, NIPHBEJEHHOTO K
HOMHHAJIbHOH MOIIHOCTH TpaHchopmaTopa, a B aBToTpaHchopMaTopax
~— K NPOXOAHO# MOLIHOCTH.

6.1.10. ITpu ucnuiTaHuu nepsoro obpasua TpaHchopmaropa Kaxao-
ro THNA OMPeNesasOT HeOGXOAMMOCTb BHECEHHS TNONMPAaBOK Ha CJEAYIO-
HIHe CHCTeMAaTHYeCKHe MOT'PEIIHOCTH CPEACTB H3MepeHHs IIOTePb XO-
JIOCTOFO XOJA: HA TMOrpelIHOCTH BAaTTMETPOB; HA YIJIOBBIE MOrpEIIHOC-
TH H3MePHTE.IbHBIX TPaHCHOPMATOPOB; HAa MOTPELIHOCTH, BHI3BAHHBIE
MOTEPSIMH B H3MEPHTEJbHBIX NPHGOpaXx.

Heo6xoanMocTs BHECEHHS MONPaBOK ONPEAENSIOT B COOTBETCTBUH
C npuJoxeHueMm 3. Brecenne NonpaBOK, YYHTHIBAIOIIHX NOTPELIHOCTH
H3MepeHHs MOTepb B OMbITE XOJOCTOTO XOAa, CJHeNyeT BHIOJHATL B CO-
OTBETCTBHH C NPHIOKEHHEM 4.

6.2. Onpenenenve mMoTepbr XOJNOCTOrO XOJAa TMpH
MaJOM HanpsaXkeHUH

6.2.1. OneiT xo/10cTOrO X042 A1 ORHOGA3HLIX TPaHCHOPMATOPOB
BBIMOJTHSIOT MPH MoABeAeHHOM co ctoporsl HH nanpsixeruu 380 (220)
B nnu menee npu wactore 50 'y B coorserctBuu ¢ uept. 7 1 8. [oxse-
JIEHHOE HampsieHue He JOJKHO NPeBHIAaTh HOMHHAJbHOE.

Yepr. 7 Yepr. 8

H3MepsioT noaBefeHHOe HANpPsKEHHe, TOK H MOUIHOCTb P, noTpe6-
JAEMYIO HCIBITYeMbIM TPaHC(HOPMATOPOM H H3MEPHTENbHEIMH NpHGOpa-
MH B COOTBETCTBHH C uepT. 7. 3aTeM H3MePSIOT MOILHOCTD, NOTpebise-
MYIO H3MepHTENbHBIMH MPHG0PaMH X Pysy.np , B COOTBETCTBHHU C ueprT. 8.

IMotepu B Tpancopmarope (Py ) paccunTeBaIOT O GopMyJe
Py=P—ZP sy np. (27)

Mpumevaune B cxeMax uepr. 7 H 8 AONYCKAETCH NPHMEHATh M3MEPHTE/b~
HBle TPaHCPOPMATOPH! TOKA.

6.2.2. OnsiT x0s0CTOrO X0Aa TpexdasHoro TpaHchopMaTopa NpH
MaJIOM HaNpsi)KeHHH NPOBOASAT B BHAE TPeX CJEAYIOUIHX OJHO(pA3HHIX
ONLITOB, BHINMOJHAEMBIX B COOTBETCTBHH ¢ 1. 6.2.1.

ITepBHlit OMBIT — BHINOJHAIOT KOPOTKOE 3aMblKaHHe OGMOTKH (asu
A, Bo3Gyxaawt ¢aset B u C TpanchopMaTtopa H U3MEpSIOT NOTEPH.

25



C. 24 TOCT 3484.1—88

BTopoii onpiT — BBIIOJHAIOT KOPOTKOE 3aMbikaHHe o6MOTKH (a3m
B, Bo3byxnalor ¢assl A u C TpaHcopmaropa H H3MEPSIOT NOTEPH.

TpeTHii oNbiT — BBHINOJHAIOT KOPOTKOE 3aMbIKaHHe 0OMOTKH (da3sm
C, Bo36yxaaiot ¢pasel A u B TpaHchopMaTOpa H H3MEPSIOT IOTEPH.

Kopotkoe 3ambikanne o6MOTKH J1060#i (pa3bl NPOBOAAT HA COOTBET-
CTBYIOLIHX 3a)XXHMax J1000i u3 06MOTOK TpaHchopMmarTopa (BHICLIEro,
CpPeaHero HJH HH3IIero HaNpsIKEHHH).

6.2.3. MarHurHas cucTeMa TpanchopMaTopa MOxKeT ObiTb HaMarHu-
yeHa (B pe3yJbTaTe NPONYCKaHHS N0 0OMOTKaM NOCTOSAHHOIO TOKA HJIH
BHesanHOro c6poca NMUTAIOLIEr0 Hanpsi2KeHHs), TOrAa ONBIT XOJOCTO-
ro X0a IPH MaJIOM HANPSIKEHHH CAeAYeT BHIIOJHATD N0C/]€ CHATHS 3TO-
TO OCTATOYHOTO HaMarHHY¥BaHUsA (HaNpHMep IJABHHM CHATHEM Harl-
PAXKEHHS OT HOMHHAJbHOTO 10 MHHHMAaJbHOro). ONBIT X0J0CTOTO X044
NPH MaJIOM HanpsiKeHHH CJeAyeT BLINOJHATH IOCJe ONBTA XOJ0CTOro
XO4a TPH HOMUHAJBLHOM Hanpsikenuu. Torxa cneluna’sbHO CHHMaThL Oc-
TaTOYHOE HaMarHUMYMBaHHe He TpebyeTcs.

6.2.4. OcraTouHOoe HaMarHHYMBaHHE HOIYCKAETCSi CHHMATb PSAOM
nocJexoBaTeJbHbIX NPONyCKaHHH no o6MoTKaM TpaHcdopMaropa mnoc-
TOSTHHOT'O TOKAa NMPOTHBONOJOXKHBIX noaspHocTeil. [TocTosnHnii ToK, ¢ Ko-
TOPOr0 HayMHaeTcsl NpPOLECC pa3MarHMYMBaHHSA, NOJKEH GBITH He Me-
Hee YABOEHHOrO TOKa XOJIOCTOro xoxa TpaHcdopmaropa. Ilpu stom
Kaxjoe nocjeayioniee 3aHaueHHe NOCTOSHHOTO TOKAa AOJKHO OHTH Ha
30—40 % wmeHbiue nmpeAbAyuiero. TOK, NPH KOTOPOM 3aKaH4YMBaeTcs
npouecc pa3MarHMYHBaHHsA, He HOJKeH OuITh GoJibuie AEHCTBYIOLLEro
3HayeHHs TOKa, 0XHJaeMOro B ONbITe XOJOCTOr0 X0%a NPH MaJIOM Hal-
PsIXKEHHH.

PasmariuyuBaHHe NpOBOJAAT NPONYCKAHHEM TOKa 1O ONHOH H3 06-
MOTOK KaXAOro H3 CTepxHe# MarHHTHOH CHCTEMH.

6.2.5. TloTepy ¥ TOK XOJOCTOrO X044 NPH MaJIOM HanpsiKeHHH H3Me-
PAIOT C LeJIbIO CPABHEHHS HX € Pe3yJIbTaTaMH aHaJOTHYHHIX H3MepeHHH
B SKCIJIyaTalliH; K HOMHMHAJIbHOMY HanpsixKeHHIO 5TH AaHHHE HE Tiepe-
CYHTBIBAIOTCS.

7. ABMEPEHHE CONPOTHUBJIEHHSI HYJEBOR MNOCJIEJNOBATEJbHOCTH

7.1. CxeMa npoBeJeHHA H3MEpDEHHSA

7.1.1. ConporHBJ/ieHHe HyJeBO#l NOCJEAOBATENbHOCTH CJefyeT H3Me-
pATh Ha co6paHHOM TpexdasHom TpaHcopMartope (B 6ake H c Mac-
JIOM, a AJIg CYXHX TpaHC(OpMaTOPOB B KOXKyXe) NPH  HOMHHAJbHOM
yacToTe (AONMyCTHMOE OTKJOHeHHe B mpenenax *=1%). Conpotusae-
HHE H3MepseTCcs MeXAy COelHHEeHHBIMH BMeCTe TPEMs JHHeRHLIMH 3a-
XKHMaMH o6MOTKH (cxeMa OGMOTKH — <«3Be3Ra®) H BHBEAEHHHM 3a-
JKHMOM HeHTpaJsH coracHo uepr. 9a, 6.

Hamepennoe conportuBieHHe Zo, BHIpaXKEHHOe B OMax H NpPHBENEH-
Hoe K 0/1HO# da3e, pacCUHTHIBAIOT N0 popmyJie
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Zy=3- _‘If_ , (28)

rae U — noaBeaeHHoe B oNbiTe HanpsixeHue, B;
] — o6uuit Tok Tpex $hasHeX 06MOTOK, A.

-—-—.»I. — /”

o - °

Yepr. 9

7.1.2. I1pu n3MepeHHH CONPOTHBJIEHHS HYJEBOH NOCJEN0BaTeAbHOC-
TH M HaJHYyHU B TpaHcopmaTope 06MOTKH, COEIHHEHHOH B TPEYyroJb-
HHK, 3TO COeIHHEHHE JOJIKHO OBITh 00s3aTesibHO BhiNoJHeHo. Compo-
THBNIEeHUE Z, NPH HaJHYHH OOMOTKH, COEAHHEHHOR B TPEYrOJIbHHK
(uept. 96), 06bIYHO HA ABa MOpPAAKA MeHblle, YeM NPH ee OTCYTCTBHH
(uepT. 9a).

7.1.3. Mamepennst Z, Ha 0OMOTKax C OTBeTBJEHHSIMH NPOBOAAT Ha
OCHOBHOM OTBETBJICHUH.

7.1.4. Ilpi u3vepeHun Z, aBTOTPaHC(HOPMATOPa CO CTOPOHBI JHHHH
BH B n3MepurebHy!0o 1ens ROMKHBL GHITh BKJIOUEHHI [10CJAE]0BATENb-
Hble 11 obuMe o6MOTKH aBTOTpaHcopMaTopa, IPH H3MEPEeHHH CO CTO-
ponnl aunun CH — obiue 06MOTKH.

72. Boi6op 3HaueHHS TOKa

3HayeHHs H JAJTHTENbHOCTb NMPONYCKaHHA TOKOB, IPH KOTOPHIX H3Me-
psiloT Zp, YCTaHABAUBAIOT NPOTPAMMOil UCIBITAHHIH, COCTaBAsieMOR ¢
yYETOM CJeyIOWHUX YCAOBHIA.

Tox npu HCnbITaHHAX He A0JI2KEeH HPEBHIIATh paCyeTHOrO TOKA Hefi-
TPaJIH.

B rtpaHcdopwvatopax ¢ coeanHeHHeM 0OGMOTOK /¥, Ge3 06MOTKH
COEMHEHHOH B TPeYrONbHHK, NOJBeJeHHOe HaNpsiKeHHe  He JOJ/IXHO
OpeBHINATh HaNpPAXKEHHS MeXAY JHHHell W HeATpa/blo IPH HOpMaJb-
HOl paboTe TpaHcgopMmaropa.

Hnst TpaHchopmMaTopoB ¢ TpPeTHUHOH OOMOTKOM, COeIMHEHHOH B
TPEYroJIbHHK, 31ayeHHe TOKa B ONbITe B TPETHYHOH OOMOTKE He HKOJINK-
HO MpeBbIlaTh JOMYCTHUMbIX 3HAYEHHH, C yYeTOM BPEMEeHH ero NpOX0oxkK-
nenus.
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8. H3AMEPEHHE TAPMOHHYECKOIO COCTABA TOKA
X0JIOCTOTrO XO4A

8.1. TapMOHHYeCKHH COCTaB TOKa XOJOCTOrO XOAa BO BCeX (has3ax
H3MepSIOT aHAJAH3aTOPOM rapMOHHK U 3HaueHHE apMOHHK BHIPAXawT
B IIPOLEHTAX OT OCHOBHOH rapMOHHKH™*.

9. TPEBOBAHHS BE3ONACHOCTH

9.1. Mcnbitanust caesyer NPOBOAHTbL B COOTBETCTBHH C TpeGOBaHH-
aMu «[IpaBu/ TeXHHYECKOH SKCI/YaTallHH 3JEKTPOYCTaHOBOK NMOTpeGH-
tesefi» U «[IpaBus TexHHKH 6€30IaCHOCTH NpPH 3KCIJYaTalUHH 3JEKT-
POYCTaHOBOK MNOTpeGHTeseli», yTBepxkAeHHHX  Tocanepronansopom
21.12.84, a Takke NPOH3BOACTBEHHBIX HHCTPYKUHH, YTBePXKAEHHHIX Ha
NpeANnpHATHH, TPOBOASILEM HCNBITaHHS.

ITPHJIO)KEHHE }
O6ssareatnoe

NOTPEWHOCTHA CPEACTB H3MEPEHHSA NPH ONPEREJEHHH
KO3¢dHUHUEHTA TPAHC®OPMAILHH NNPH NOMOUIA
ABYX BOJIbTMETPOB

JloBepHTeNbHYIO IPAaHHUY HEHCKMIOYeHHHIX NOTPEellHOCTeR CPEeACTB H3MepeHH:
Px B mpoueHTax npu onpeleNeHHH KodpduumenTa TpaHchOpMalHH NPH NOMOILH
IBYX BoabTMerpos, corqacHo I'OCT 8.207—76, paccuMTHBaIOT MO opMyne

2 2 2
ﬁ}(:lxl' V§v1+pv2+57v ] (29)
A amel
rae ﬁVl= Vi -———a—— OTHOCHTEJIbHAsT IPAHHYHAsA TNOrpelIHOCTb BOJLTMETpa
V1
PVI1, %;
T kV2
Byo=—Ayg® ————— — OTHOCHTE/NbHAaA TPaBHYHAA TOIPEMIHOCTb BOJBTMETPA
%ya
PV2, %;

Bry = Apy— OTHOcHTe/bHast rpaHHYHas NOrpPEUIHOCTh TpaHcdopMaro-
pa Hanpsxenus TV, %;
Ayy . Ayg, Apy— kaaccu TouHocTH PV1, PV2, TV,

Gy v Gy vo— TOJHOE YHCAO AedeHndt wran PVI y PV2,
Gy, O yg— TNOKa3aHHA BOJLTMETPOB B J€JIEHHAX B ONMTAX.

* Cpok BBeseHus tpeGoBannit ¢ 01.01.91 no cornacoBaHHIO MEXAY H3rOTOBH-
TeJieM H NOTpeGHTeleM.
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Ecnu paccunrannoe sHaueHse Py npesmuaer 0,56 % AJAA OCHOBHHX OTBETBJCHHA
8 0,756 % Anq HEOCHOBHHX, TO TOYHOCTH H3IMEPEHHH CJAeAyeT MOBHICHTE NMPHMEHeHREM
BOJIbTMETPOB € MOrPElIHOCTAMH ORHOrO 3HaKa HAM BHECEHHEM MONPaBOK HA KaXpaoe
NOKa3aHHe BoJbTMeTpa (nonpask# GepyT CO CBOMMH 3HaKaMH H3 TIPOTOKO/IOB ATTEC-
TanvuH BOJbTMETPOB).

IIPHJIO)XXEHHE 2
Pexomendyenoe

NOTPELIHOCTH CPEACTB U3MEPEHHSA NPH ONPEAEJEHHH
CONPOTHBJIEHHA OBMOTOK CNOCOBOM MNAAEHHA HANPAXKEHHS

JloBEPHTENLHYIO T'PAHKIY HEHCKJIOUeHHBIX TOTPEIIHOCTeH CPEACTB H3MepeHHs

f g B NMpOLEHTaX npH ONPENEIEHHH CONPOTHBNEHHS OOGMOTOK cmocoGoM najenns Ha-
npsixensns, coraacio [OCT 8.207—76, paccuuThiBaiOT Mo popMmy.ie

— TpaHHYHAA OTHOCHTE/IbHAA [NOrpelmrHoCTb aMnepMer-

rae  By=A4,-
pa, %;
B A KV
y=Aye 28V _ rpanmuHam  OTHOCHTe/bHas MOrPEWIHOCTb BOABTMET-
pa, %;
A, , Ay — KJ1acCH TOYHOCTH aMIepMeTPa H'BOABTMETPA;

CukA » Guxy — NOJHHE YHC/A JeNeHHfi aMliepMeTpa H BOJILTMETDA;

a, , 0y — MOKa3aHusg amnepMerpa H BOJbTMETPA B JQJNEHHAAX B

onmiTe.
Ecan paccuntanHoe 3nayenne Bp npepwitaer 2,0 %, TO AR H3MepeHH¥ CAeAY-

€T HCNoJAb30BAaTL NPHGOPH C MOrpeliHOCTAMH OZHOrO 8HAKA HMAM BHECTH MONPABKH HA
[OKa33HuA npuGopos.
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[MTPHJIO)XEHHE 8
O6asareastoe

OLLEHKA HEOBXOANHMMOCTH BHECEHHSA NONPABOK HA MOTEPH,
H3MEPEHHDBIE B ONBITAX KOPOTKOTO 3AMbIKAHHUS H XO0JIOCTOFO
XOJA IIPH MAJNBIX KO3®PULLHEHTAX MOIILHOCTH

1. TlonpaBku Ha naMepennsie notepu (AP’), yuuTHBalOmHe YIJIOBHE [OTpell-
HOCTH W3MepHTENbHLIX TpaHchopmaropoB (TA u TV), maa Bcex CXeM H3MEpEHHSA
BHOCATCSA, €CJIH KO3 (HIHEHT MOUIHOCTH B ONKTE:

cos Qon <0, —~ npu TA u TV xaacca tounoctu 0,2,
£os Q91<<0,075 — npu TA u TV knacca Tounocty 0,1 u 0,2 cCOOTBETCTBEHHO;
c0s Qo <<0,056 — npu TA u TV gnacca rounoctd 0,1,

Ang ogHodasHEX cxeM K03dhGHIHEHT MOIIHOCTH COS QPon paccuutTsiBalor no ¢op-

MyJe
p
COS Qon="77 (31)

1479 TpexdasHbX cxeM — 110 GopMyJe
P
8 Qo= T

2. Tlompasku Ha nokasaHus BaTTMeTpoB (ACy ) BHOCAT NPH CAEAYIOMUX YC/O-

BUAX H3MepeHu#
ANS 0fHOGhA3HOH CXEMBI

ay1<0,26A4 ¢ 0 (32)
219 Tpex(pa3Hol CXeMH NPH NOMOIUIE ABYX BaTTMETPOB
aye oy < 0,394y apyy o (33)
105 TpexdasHoit cxeMbl TPH MOMOUIH TPeX BATTMETPOB
ayy1 -+ T aws <0, 484y ayy (34)
rie Gy, w2, Gws — NMOKAa3aHHA BATTMETPOB B ACJECHHAX B OIHTE;

kW — TNIOJIHOE YHCJIO LeJIeHHHA BaTTMETpPa;
AW -— KJacCC TOYHOCTH BATTMETPOB.

3 Tlpu H3MeDeHHH aKTHBHOH MOLIHOCTH HenocpeictBeHHO (6e3 TA m TV) B co-
OTBETCTBH} CO CXeMaMH 4epT. ba H 6a, 6 clefyeT DACCYUMTATL MOTEPH BO BCEX H3-
MEpHTEbHEIX MPHOOPaX, BKJIOYEHHBIX Ha JiKHelHble H (asHble HanpsKeHHs. [To-
fpaBky BHOCAT, ecJH 3TH NOTepH npepbiwalor 1 % MouinocTy, H3MepeHHoR BaTTMET-

amu.
P 4. TlonpaBky Ha NOTepH B NMOKBOAAIIMX TMPOBOAAX H 3aKOPOTKAX CJAEAYyeT BHO-
CHTb, €2.1H OHH npesniwaior 1 % MOILHOCTH, H3MEPEHHOH BATTMETPAMH.
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HPHJIO)XEHHE 4
O6asareastoe

BHECEHHME NONPABOK, YYHUTHIBAIOHIUX TNMOTPEWIHOCTH HW3MEPEHHA
NOTEPb B ONBITAX KOPOTKOIO 3AMBIKAHHSI H XOJIOCTOTO XOAA

l. BHeceHHe NONpPaBOK NpPH H3IMEpPEHHH NOTEPb OAHHM

BaTTMETPOM
H3auepenns BHIIONHAIOT B COOTBETCTBHH CO CXeMaMu uepT. 5a, 6, B. ITonpaskn

BHOCAT HeNOCPEACTBEHHO Ha pesyabTaThl uaMepenufi Heob6xomumocTs BueceHHs
nonpasok ONPeAeNAlOT B COOTBETCTBHM C NpHJAOkeHHeM 3 B o6meM ciaydae notepu
B ONLITE C YY4€TOM NONPaBOK P B BAaTTaX PACCYMTHIBAIOT N0 hopMyJe

P=Cy (ay+Aay) -+AP +APrp+ZPy 0y 1p » (35)

rae Cy — UEHa AelieHuss BaTT™Merpa (C yueToM Ko3hduuueHTOoB TpaHcdo IMALHHK
w

TA u TV}, Br/gen;
Oy — YHCJO JeJIeHHA BAaTTMETPa B ONHITE,
Aoy, — nonpapka Ha mokasaHne BarTMetpa P (GepyT B Je/eHHAX CO CBOWM

3HAKOM H3 aTTecTaTa Ha JaHHBIK BATTMETD),

AP’ — nonpaBka, YUYHTHBAIOMlasg  YIJIOBHE [MOTPELIHOCTH  H3MEPHTENbHBIX
TpaHCPOPMATOPOB TOKA H HANPSKEHHA, 3HAK U 3HAYEHHE HOMPASKH Ofn-
peneasior no popMyae

AP'=0,291U-1. (37y—314), Br, (36)

rxe U — HanpsixeHHe B onkite, B;
I — 10K B onHTe, A;
’ ?
87y n 8p,— yrnoswe nmorpewHocts TV u TA, noacraBisioT B MHHYTaA # CO
CBOHMH 3HaKaMH;
APpp — nonpaBka Ha NOTePH B NMOABOAAUIKX NPoBOAaX, BT, (co 3HakoM Mu-

nye);
ZPusm — TIONpaBKa Ha MOTEPH B H3IMePHUTENAbHHX nmpubopax, BT.

Januyio NonpaBky BHOCAT NHpH u3MepeHusXx G6es TV um TA (cxema uepr 35a) co
BHAKOM MHHYC H PaCCUHTHIBAIOT N0 GopMmy.e
u? U? U?
P = —a — (37)
H3M np rv ’ch fw
rae U — HanpsxeHse, NOABEJEHHOE B ONHTE K H3MEPHTEJBHHM RPHGO-
pam, B;
7y » Tyeps F'w — BHYTPEHHHE CONPOTHBJEHHA H3MEPHTENbHBIX NPUGOPOB  BOJBT-
MeTPOB JAefACTBYIOUIHX M CPeAHHX 3HauYeHufi, mapamienbHoft o6MoT-
KH BaTrMerpa, Oum,
B onHre KopoTKOro 3aMbHIKAHHA MOCJHe BHECEHHS MONPaBOK MOJYYeHHBIE MOTEpH
P nepecunThiBajOT K HOMHHAJIBHOMY TOKY H TeMNepaType B COOTBETCTBHM C MOApa3~

aeaon 6.3.
2, BueceHue NONPABOK NPH H3IMepPeHHH NoTepb JIBYMH

BATTMETPaAMHU
HaMmepenns BHIOJHAIOT B COOTBETCTBHH CO cXeMaMH uyepT 6a, 6. [Tompasai BHO-

CAT HEMOCPEACTEEHHO B Pe3y/bTaThl H3MepeHHH. B oflieM ciywae morepn B omHTE €
yueroM nonpasox P B BATTAX PACCYHTHBAIT No Popmyae

P=Cy(ayo—ay+AcystAay, ) +AP)+ AP+ AP+ 2P o0 (38)
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rie Ay, H Ady, — TNONPaBKH Ha MOKa3aHHA BaTTMeTpoB PW2 u PW{
(co cBOMMH 3HaKaMH B Jie/leHAAX H3 aTTECTAaTOB HAa BAaTTMET-
, bu PW2u PWI);
AP, u APy - NONpaBKH, YYHTHBAIOUWIHE YrJAOBBE TOTpeUIHOCTH H3MeEpH-

TeJbHHX TpaHCHOPMATOPOB, 3HAKH M 3HAYEHHA KOTOPHIX B
BaTTax onpefessior no GopMynam:

AP;=0,291 Upe-I¢ - (drypc—drac) 1072 (39)
AP;=0,291 U,p -1, -(Bryap—dran )-107° (40)
rae Ugc, Upp — JmuHefinble HanpskeHus B onwire, B;

Ic, I, — nuHefinbie TOKH, A;
’ s
Oy1vec. 87yap — YyryioBHe norpemuoctd TV, BKJIIOYEHHHIX Ha JHHeAHHe Hanpd-

xeuus (Gepyr co CBOHMH 3HAKaMH) B MHHYTAX;
upu Tpex TV B cxeMe uepr. 68 6epyr: Spype =0,5(8rvp +61ve):

/ ’ ’
81vap =05(81va +8rva):
O1ac s 87aa — yraosuie norpewnoctd TA B dazax C u A (6epyT co cBOEMU 3HaKaMu)
B MHHYTaXx;
APnp — nonmpaBka Ha noTePH B NOABOAAINKX NMPOBOAAX (co 3HAKOM MHHYC),

Br;
2P y3u.np — TMONPABKA HA NOTEPU B M3MEPHTENBHHX nprGopax, Br.

INMonpaeky BHOcAT npu usMepenusx 6es TV u TA (cxema uepr. 6a), co 3HaKoM
MHHYC ¥ DPacCCUHTHIBAIOT N0 popMyae

2
v:oouvt U

= a
zpﬂam np"‘3'_r" 7 +2r—“ ’ (41)
\ Vep w
rre Uy — JnHelHOE HaMpsKeHHe, NOABEAEHHOE B ONLITe K H3MepPUTeJbHLIM

npaGopam, B;
rv » Tvcp» F'w— BHYTDeHHHE CONPOTHBJIEHHS H3MEDHTEJbHHIX npuGopos, OM.
Ilocne BHeceHHsi MONPAaBOX NOTePH KOPOTKOTO 3aMBIKaHHS P nepecuuTHBAKT K
HOMHHAJBHOMY TOKY U HOMHH2JBHOH TEMIEpaType B COOTBETCTBHH C RNOAPasie-

aom 5.3.

3. BHeceHUe mNnONpaBOK IPH H3MEepPEHHM TNOTEepPb TpPeMs
BaTTMETpPaMu

HaMepeHHs BHIOJIHSIOT B COOTBETCTBMH CO cXeMamH 4epT. 66, r, A. [Tonpasxu
BHOCAT HEMOCPEACTBEHHO B PE3YJbTATH H3MePeHH],

ITorepu B onbite ¢ y4eToM nonpaBoK P B BaTTax PacCUHTHBAIOT NO dopMyse

P=Cyy (g +oyp +aga+Boggy + Aoy +Aays ) FAP+ APy + APy +
+Ap“l’-’_ zPusu.np ’ (42)
vhe Aty , Ay, Adys — nonpaBkr Ha nokasaHHa BaTTMeTPoB Py, Pyg .
Pys (6epyT co cBOHMH 3HaKaMH, B [e/EHHAX H3 aT-
TECTaTOB Ha BaTTMETpH Py, Pyws, Pws );

r ’ 1
APy, APy, AP; — nonpaski, YUHTHBAIOLIKEe Yr/OBHE NOrPEllHOCTH H3Me-

pHTENBbHMX TpaHcdopmartopos B daszax A, B, C, co-
OTBETCTBEHHO, 3HAKH M 3HAYEHHA KOTOPHX B BATTAX
onpenessior no gopMynam:
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AP{=0,201U, Ip - (dpyp—Bppa)-107° , (43)
APy—0,291Ug -I¢ - (3ryp —dpap) 1078 (44)
AP;=0,291U¢ -1 -(3pyc—Brac)-1073 , (45)

rae Uy, Ug, Uc — ¢asune Ranpsxenns B onute, B;
I, ,1g, Ic — nuuefinsle Toky, A;

Stva, 8tve., Gévc — yraosele norpemtoctd TV B dasax A, B, C (noacras-

JSIOT B MHHYTaX ¥ CO CBOMMH 3HaKaMH).
Has cxemu ¢ asyma TV, coefuHeHHBIME B OTKPHTHH TPeyroJbHHK B COOTBETCT-
BHH C 4epT. 6r, NPHGAHKEHHO NIPHHHMaEM, 94TO

3rya=drvp=0rvc=0.5(1yvag+dryBc):

1 !
rae 8yyap, 8 Tvpc— yrioBue norpemxoctd TV, BKIOYEHHMX Ha JuHeRHH®
HanpsiXeHHs (MOACTABJAAIOT B MHHYTax B CO CBOHMH
3HAKaMH);
4 ’ *
81ar » O7aB » O1ac— YriioBme norpemnocts TA 8 dasax A, B, C (moacras-

JAIOT B MHHYTaX CO CBOHMH 3HaKaMH);
APpp — mnonpaexka Ha NOTepPH B NOABOAAWHKX NpoBojax (Gepercs
CO 3HaKOM MHHYc), BT;

ZPyay.np — TNOMPaBK2 HA MOTEPH B H3MEPHTEJBHHX MPHGOpAX, BT.

Ionpaexy BHocsAT npu uaMepedusx 6es TV u TA (cxeMa gept. 66), GepyT BCer-
JAa CO 3HAKOM MHHYC M DACCYHTHBAIOT N0 dopmyae

vi Ul U3
ZPHSM.I'IP=3'r—JI+———r 2 +3‘r—(b- , BT, (46)
\'4 Vcp w

rae Uy, Up — amHefinbie H ¢asHHe HanpsAKeHHS, NORBEAEHHHE K H3MEpH-
TeAbHHM npuGopawm, B;

TV » TVeps 7w — BHYTDEHHHE CONDOTHBJICHKA H3MEPHTENLHHX npu6opos, Om.

[Nocne BHeceHHA BCEeX NOMPAaBOK NMOTEPH KOPOTKOrO 3aMbIKaHHA P nepecydTHBa«
10T K HOMHHAJbHOMY TOKY M HOMHHAJbHOH TeMMepaType B COOTBeTCTBHH ¢ NOApas-
zeaoMm 5.3.
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IIPHJIOKEHHE §

Cnpasowroe

COOTBETCTBUE TPEBOBAHHNA HACTOSIUEIO CTAHIAPTA
TPEBOBAHHSAM CT C3B 1070—78

TOCT 3484.1—88

CT C3B 1070-78

n‘;{,?{:g Coaepxanue TpeGobanui ,;‘,?,“,“i‘; Conepikaine TpeGosanuit
5.1.5, KonkpeTtnyio cxemMy HaMepe- — Tpe6oBanue oTcyTCTByET
6.1.7 HHS NMOTEpPh B ONMHTAX KOPOT-

KOTO 3aMHIKaHHA M XOJIOCTO-
ro Xoaa BHIGHpAalOT B 32BH-
CUMOCTH  oT Ko3doduuuenra
MOIHOCTH TpaHcthopmaropa
B ONKTE
5.3.2 INotepu KopoOTKOTro 3aMH- 6.3.2 Tlotepn KopoTKoro 3a-
KAaHHS NEPecYHTHIBAIOT K pac- MHIKaHHS NepPeCYHTHIBAIOT
4eTHON TeMmmepaType ¢ pas- K pacyeTHOH TeMmmeparype
JeJICHHEM HX HAa OCHOBHHE H C pasjeneHHeM HX Ha oOC-
K06aBOYHHE NPH YCJIOBHH HOBHHIE ¥ A0GaBoYHbIE
NpH yCJOBHH
p 7068 Py P
-2-1—2_-— >0,05 .qo6ep
HoM"'ep 2—12—9-——>0,1
wom' T8
P
5.3.5 Buocar Bsce meobxomumme | 5.2.9; BHocsaT ToABKO nonpas-
nonpapkH AJsl BCEX CXeM H3- 6.4 KH Ha YIJIOBhIE TIOTpell-
MepeHHs norepp. Heo6xoau- soctd TA u TV u Toab~
MOCTb BHECEHHsl MONPAaBOK B KO nas CXeMHl Tpex BaT-
pesyJabTaTH H3MEPEHHS Io- TMETPOB
TEPb ONpelendioT B COOTBET-
CTBHH C NpHJIOXeHHeM 3, a
BHECEHHE MOAPaBOK BHINOJHA-
0T B COOTBETCTBHH C IpH-
JIOKEHHEM 4
Ipano- Oupenensior K0oBEpHTEND- —_ TpeboBaHus OTCYTCTBYIOT
*enuss 1-—3 | HHe rpaHROW cHcTeMarHyec-
KHX norpemsocrefi  cpeacrs
H3MEDEeHHs 3J1eKTPOMAarHuT-
HHX NapaMeTpoB
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HH®OPMALLUOHHDBIE NAHHDBIE

. PA3PABOTAH U BHECEH MuHucrepcTBoM ajeKTporexHuyecKol
npomsimaeniocts CCCP

HWCNOJIHUTENH

B. B. Boauap, Kani. TeXH. HayK (pykoBomutessb Temni); B. JI. Be-
pe3a, Kasg. Texu. nayx; W. B. Tpuropos, kauj. Texd. Hayk

. YTBEP)KLIEH U BBEJEH B IEVCTBHE Mocranosaennem TIo-
cynapcreentoro komurera CCCP no cranpapram or 30.08.88 N 3051

. Cpok npoBepkH — 1994 r.; nepHOOMYHOCTh MNPOBEPKH — 5 Jer
. Cranpapt noanoctsio cootsercrByer CT CIB 1070—78

. CTaHpapT NMOAHOCTHIO COOTBETCTBYET MEXAYHAPORHOMY CTAHAAPTY
M3K 76—1-—76

. BBAMEH TI'OCT 3484—77 B uactu pasa. 1—7

. '?l?lle]O‘lelE HOPMATHBHO-TEXHUYECKHE JOKYMEH-

O6oanauenne HT/, Ha KOTOpHA faHa CchUlKa Homep mynxTa, NpHaoxeHus
T'OCT 8.207—76 Ipunoxenus 1 u 2
T'OCT 11677—85 BBoanas vactb; 1.6
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E. OJHEPIETHYECKOE H 3JEKTPOTEXHHYECKOE OBOPYNOBAHHE

Fpynna E69

Hamenenue Ne | TOCT 3484.1—88
Tpaucopmartopsl cuiaospie, MeTORbM 3JMEKTPOMATHATHLIX HCHLITAHAN

Yrepxknaeno u BBefeHo B aAeficteue [ocranoBaennem [ocyaapCTBEHHOrO KOMHTETAR
CCCP no ympaBjeHHI0 KavecTBOM MpoAykuuu u crangapram CCCP or 15.05.91
N 687

Jara seegennsa 01.11.91

Beoaunyio wyacte jgononHuTh absanem: «TpeGoBaHHS HACTOSAMIEro cranpapra
ABAFIOTCA O0A3ATENbHBIMMY.

IMyuxr 1.1 uanoxurs B HOBOA pengakuuu: «1.1. TpancdopMaTopbl MCIBITHIBAIOT
Ha aTieCToBaulbiX H3MCPHIC/BILIX CTEHIAX. Toxk HanpsizKeHHe cJaenyeT H3Me-
pATh mpubopaMH Knacca ToullocTH He Huxe 05, uwactory — me Huxe 1,0, Kunace
TOUHOCTH H3MEDHTENbHBIX TpaHchopMaropoB JojixkeH Ouith He Huxke 0,2, Ilomycka-
eTCst UCIIOMABL30BATE  W3MepuiesbHble TpanchopMaTopn TOKa KJiacca touHocTH 0,5
OpH VCJIOBHH 00A3aTCABHOIO BUECEHUH NONIPABOK, YYHTHLIBAIOUIHX YIJIOBble NOrpel-
HOCTH TPaHC(OpPMAaTOPOB TOKA, COIVIACHO NDHJOXKEHHIO 4, AN H3MepeHHs:

NOTEPp XOJIOCTOTO X0Ja TpaHchopMaTopoB MoIHHOCTRIO 10 6300 xB-A  Han-
psaxeuHeM 20 3D KB BKJIOUHTEJBHO;

NOTeph KOPOTKOTO 3aMBKaHnsg Tpanchopmartopos momuoervio ao 2500 xB:-A
BKJIIQUHTEJNhHO» .,

ITynkr 7.1.4 MCKIIOUHTD.

[ynkr 8.1 u CHOCKY H3JOXKHTH B HOBOH pepakuuu: «8.1. TapMonmueckufi coc-
TaB TOKa XOJOCTOTO XO0Ja BO BceX (ha3ax H3MepSIOT aHANH3aTOPOM TAapMOHHK B
COOTBETCTBHM C TpHAoXKenueM 6 W 3HAYEHHE TADMOHHK BLIpAXalT B IPOUEHTAX
OT QCHOBHO# rapMOHHKH,

* Cpox Beegenusi TpeGosawufi ¢ 01.01.93 mno coraacoBaHuiO MeXAY M3rOTOBB-
TeNeM H NoTpefHTeNeM»,
[Tpunoxenue 4, GopMyny 36 B SKCIVIHKALHIO H3JI0KHKTL B HOBOH DeIaKUHA:

«AP'=0,291.U-I(37y—87,) 1072 | Br, (36)

rae U — HanpsAxeHue B onuTe, B;
(ITpodossicerue cm. ¢. 78)
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(IIpodosrxenue usmenenus k FOCT 3484.1—88)

, I — tox B onure, A;
8,51 87— yraoswe norpemrsocty TV H TA Gepyr B MHHyTax H €O
3HaKaMu (OHH JOJKHB COOTBETCTBOBAaTH (DAKTHUECKHM COIDOTHBJE-
HuAM BropHyHbX uenedt TV w TA B n3MepurenbHOM CcreHAe)»;
Paznen 2. llepsuili ab3an. 3amenuth cioBa: «uept, 6a, G6» ma <uepr. 6a,B»;
¢opmyay 38 H3NOXKHTH B HOBOH PEAAKUHH:

CBOHMH

P=[Cy (ayyy+Day,y)+0P;}—[Cig (aygy + Aty ) -+AP 1 +APrp+ 2P, 1,

$opmyan 39, 40. 3amennts 3nauenne: 0,291 na 0,252.
Cranpapt AOMOJHUTL NPHJIOKEHHEM — 6!

nPHJIO)XEHHE 6
Pexonendyemoe

MeToanka BbINONHEHHS H3MEpPEHNHA
rapMoHNYECKOro CoCrtaBa TOKA XOMOCTOro Xoxa

1. Viamepenne rapMoHHYeCKOIr¢ COCTABa TOK2 XOJOCTOrO X0Xa HPOH3BOAST B
ONHTE XOJOCTOr0 XORXa B COOTBeTcTBHM ¢ N. 6.1,1 Ipu HOMHHAJLHOM HANPAKEHHH
WPAKTHYECKH CcHHycomiaasHoli ¢dopMm nmo n. 6.1.4 u HOMHRaJBHON yacToTe.

B 7pexdasunx TpancopMaropax HSMepAIOT JHHeHHHA TOK M ero rapMoHHUYe-
CKH¢ COCTaBJSIONINE B KaXXAoH (pa3e, NOZBENEHHOe  HamnpaxeHWe AOJXHO OHTH
NPaKTHYECKH CHMMETPHUHHIM corjacHo m. 6.1.2.

2. B xauvectBe aHanH3aTOpa TapMOHHK NPHMEBSIOT aHAJNH3aTOPH CHEKTpa JJjs
HHU3KHX HaCTOT.

3. B KauecTBe AaTuMKa CHrHaJia NPHMEHSIOT PE3HCTOP B BHAE KaJHOGPOBaHHOIO
Ge3HHAYKTHBHOro WyHra. JlomycKaeTcs NPHMEHATh  CTAlMOHApHHE HJIM mepeHoc-
HOA KanAGDPOBAHHH WYHT ¢ OTHOLIEHWEM AKTHBHOrO CONPOTHBJIEHHS K HHAYKTHB-

HOMY He MeHee 25,
(HTpodosrmwenue cm. c. 79)
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(Hpodorrcenue uamenenun xk TOCT 3484.1—88)

ﬂJIﬁ OUCHKH TapMOHHYRCKOI'O cOCTaBa TOKa XOJOCTOro X0Aa A0 JeBATOH rap-
MOHHKH JOIyCKaeTcs NOoAaBaTh HA BXOA aHaauzatopa rapMoruk (Al) napemue
HanpsaXeHud ¢ aMmnepMmerpa, oéﬂanammero OTHOIICHHEM QaKTHBHOI'C CONDOTHBACHAR
« HHAYKTHBHOMY He MeHee 20,

4, Pesnctop R Ma COOTBETCTBYWOIHE TOK YCTAHAB/AMBAIOT  MOC/EA0BATEALHO

nepMeTpoM (MM TpaHCGOPMAaropoM TOKa) mo cXeme yepr. 10a, ecin B onuTe

CTOT0 XO0Aa JONYCTHMO 3a3eMJ/IeHHE JUHEHHOro KOHUA, B KOTOPOM YCTaHOBAeH

qu 3a3eMJIeHHe JHHEHHOro KOHLA B ONHTE XOJOCTOr0 X013 He JoNycKaercs,
3ACTOP Ha COOTBETCTBYIOLIMH TOK CJejyer YCTaHOBHTb BO BTODHUHYI0 LeNb
chopmaTopa ToKa (C pacIUHPeHHHM JAHAMA30HOM  YAaCTOT, COOTBETCTBYIOLIHM
usMepseMoMy cnexTpy) mno cxeme uepr 106. CymmapHoe COIPOTHB/IEHHE DE3HCTO-
pa u npuGOpOB, BKMIOYEHHHWX BO BTODHYUHYIO Lenb TpaHchopMaTopa  TOKa, He
ZOJI’KHO NpeBHIIaTh HOMHHAJILHOE
5 Jonyckaercs HCNOAB30BATh APYrHe 4TTECTOBAHHME YCTPOHCTBA M JAATUHKH,
f103BOJIAIOHIHE H3MEDHTDL PapMOHH‘lECKPLﬁ COCTAaB TOKA XOJ0CTOrQg Xo0ja B Tpe6yeM0M
AHana3zoHe 4acTtot

(I1podorscerue cu. c. 80)



(ITpodormenue usmenenusn x FTOCT 348+ —-88)
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