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Hacroawwmin ctaHgapT pacnpoCTpaHSAeTCs Ha cunoBble TpaHcdopmaTopbl obuwero HasHadeHusa no FOCT 11677-85 u
yCTaHaBnNuBaeT MeTOAbl U3MEPEHUI COMPOTUBIIEHNS U30MAUMM OOMOTOK, TaHreHca yrrna OUINeKTpUYEecKnx noTepb U

€MKOCTN 0OMOTOK.

MeToapl nsmepeHuii, yCTaHOBIEHHbIE HACTOAWMUM CTaHAapTOM, MPUMEHSIIOT AN chneuuanbHbiX U peryrnmpoBOYHbIX
TpaHcopMaTopOB MPY U3MEPEHUSIX ANINEKTPUYECKUX NapamMeTpoB U30NsLMM, eCnv 3TO NPeayCMOTPEHO CTaHaapTaMu

UM TEXHUYECKUMI YCIOBUAMU Ha 3TW TpaHcdopmaTopsl.

1. OBLUME NONOXEHUA



1.1. Vl3mepeH|/|e ON3NEKTPUYECKNX NapaMeTpoB U3ondaunm cnegyet npoBoAUTb Npu TemnepaTtype n3onaumm He HUXe
10 °C.

B npoTokone usmepeHuit ykasbiBatoT TeMnepaTtypy U3onsiuum, Npu KOTOpoi NpoBOAUINY U3MEPEHUS.

1.2. Temnepatypy U30nsuMn CyxmMx U MacnsHbIX TpaHcopmMaTopoB onpeaensoT MeTogamn, yctaHosneHHsimm FOCT
3481.1-88* anga namepeHua TemnepaTypbl 0GMOTOK TpaHCHOPMaTOPOB.

* BeposaTHo owmbka opurnHana. Cnegyet untate FOCT 3484.1-88 - MNMpumevanue "KOOEKC".

1.3. JonyckaeTca TemnepaTtypy u3onsumM TpaHCOpMaTopoB MpUHMMAaTb paBHOW TemnepaTtype 0OMOTOK, ecnuv
WHTEpBan Mexay OKOHYaHWeM M3MepeHUii TemnepaTtypbl 0OMOTOK M Ha4aromM U3MepPEeHUn ANANEKTPUYECKUX NapamMeTpoB
n3onsaumm He 6onee 3 4 ansa TpaHcdopmaTopoB MowHocTelo 10 MB-A n Bbilwe, He Gonee 2 4 - ans TpaHcdopmaTopoB
Mol HocTbio oT 1 go 10 MB-A u He 6onee 1 4 - Ans TpaHchopMaTopoB MOLLHOCTLIO 40 1 MB-A BknouMTENBHO.

1.4. MNpwn HarpeBe TpaHcdopmaTopa AUANEKTpUYECKne napameTpbl U3oNALUMN M3MEpPSIT He paHee 4em yepe3 1 4
nocne npekpaLleHus HarpeBa TOKOM KOPOTKOrO 3aMblkaHus, NOTEPSMU XOMOCTOro XoAa Wiv MOCTOSIHHbIM TOKOM W He
paHee yeMm 4vepes 0,5 4 nocne nNpekpaLLeHns Harpesa MHAYKLUMOHHBIM METOAOM (BHELLHWI Harpes).

1.5. WN3mepeHue COMPOTMBIIEHUS U30NALUKN pekomMmeHgyetca npoBoauTb L0 M3MEpPEHUI TaHreHca yrna
AN3NEKTPUYECKNX NOTEPb N EMKOCTU 0OMOTOK.

1.6. CxeMbl coeavHeHW OOMOTOK BbIGMPAlOT Tak, YTOObI M3MEpeHuWe TaHreHca yrrna AW3NEeKTPUYECKUX noTepb
NPOBOAMIIOCH HA TEX XXe yYacTKax U3onsaumm, YTO U M3MepEeHne ConpoTUBIEHNST M3ONALIMN.

1.7. [Onanektpuyeckne napameTpbl M30NSUMM  ONpepensitoT ¢ y4eTOM XapakKTepUuctuk I'Ip06bl mMacna u3
TpaHcdopmaTopoB HanpskeHnsa 110 KB 1 BbIEe NO BNarocogepXXaHuto n TaHreHCy yrna guanekTpn4yecknx notepb.

1.8. Bbibop TpaHcdhopmaTopoB Ans ucnbitaHuim - no FOCT 11677-85.

2. ATINAPATYPA

2.1. MeraomMMeTp C 3aXMMOM KOMMEHCALUMN TOKa YTEYKU, NPUMEHSIEMbIN ANS U3MEPEHUSI CONPOTUBNEHNS M30NsALUn
Npv NOCTOSTHHOM HanpsbkeHun He meHee 2500 B.

[onyckaeTtca npumeHeHne meraommeTpa Ha 1000 B ons nsmepeHns conpoTuUBNEHNA M3onsaumMm TpaHcopmMaTopoB ¢
BbICLUMM HanpsbkeHneM Ao 10 KB BKMOUYNTENBHO, a Takke C BbICLUMM HanpsbkeHueM 35 kKB molHoCTbo MeHee 16 MB-A.

PekomeHayeTca npMMeEHsATb MeraoMmmeTp Tuna ®4108 nnn MeraoMmmeTpbl OpYyrux TUMNOB Kracca TOYHOCTU He HuXe
2,5.

HonyckaeTca (Hanpumep, nNpyv MNOMHOM WMNW 4YacTUYHOW aBTOMaTM3auMu Mpouecca WM3MEPEHU COMNpPOTUBIEHMUS
n3onsaumm) NPUMEHATb CNeLmnanmM3npoBaHHble n3MepuTenbHble CTeHabl. [1orpelHOCTb U3MepPEeHNst MPU STOM He OO0SbKHA
BbIXOAWTb 3a npefensl +5%, 4To noaTBEepXKaaT METPOIOrM4YecKon aTTecTaumen cteHaa.

2.2. \amepuTenbHbI MOCT C MUTAHUEM OT WCTOYHMKA NMEPEMEHHOrO HanpsbkeHnus vacTtotel (5012,5) 'y npumeHsioT
ANst UBMEPEHUSA TaHreHca yrna AManeKTpUYecknx notepb U eMKOCTM 0OMOTOK.

PekomeHayeTcs NpUMEHSATb M3MepUTENbHbIN MOCT NnepemeHHoro Toka Tuna P5026 ¢ o6pasLoBbiM KOHAEHCAaTOPOM Ha
HanpspkeHve, Npu KOTOPOM MPOU3BOAAT U3MEPEHNS TaHreHca yrna AMdNeKTPUYecKMX notepb U eMKocTu 0BMOTOK, unn
N3MepuTernbHbIe MOCTbI APYrMX TUMNOB, NPeAernbl OMYyCKaeMOn OCHOBHOW MOrPELLHOCTU U3MEPEHMI KOTOPbLIX He Gonee,
YyeM namMepuTensHoro mocta tuna P5026.

3. NOAroTOBKA K U3SBMEPEHUAM

3.1. TpaHcdopmaTtop, Ha KOTOPOM MPOBOAST WU3MEPEHUs, OOIMKeH OblTb coOpaH C YCTAHOBMEHHLIMM HA HEM
COCTaBHbIMM YacTsIMU U AeTansiMun, KOTopble BNUSIKOT Ha pe3ynbTaTbl U3MePeHUin (B T.4. BBOAbI). HapykHas NnoBepxHOCTb
BBOZOB JOMKHA ObITb CYXON N YACTON.

3.2. N3onauua TpaHcdhopmaTtopa nepes nsMeHeHnsiMm AormkHa obiTb o6paboTtaHa Nno TexHONoruu, NpUMeHsIeMon ang
TpaHcOpPMaTOPOB KOHKPETHBIX TUMOB.



4. NPOBEJEHVE U3MEPEHUA

4.1. \amepeHne cConpoTUBIIEHUS U30MSALMM 0GMOTOK 1 onpegerneHue koadduumneHTa abecopbumm

4.1.1. NamepeHne cONpoOTMBIEHNA M30MALMM OBMOTOK MPOBOAAT B COOTBETCTBUM C Tabn.l. lNocnegosaTtenbHOCTbL
N3MEpPEHNIN HE HOPMUPYIOT. BbiBoAbI OBMOTKM, Ha KOTOPOW NPOBOAAT M3MEPEHUS, CNeayeT CoeanHNTbL Mexay cobon.

Tabnuua 1

V3mepeHne conpoTUBREHNS, EMKOCTU U TaHreHca yrina AUanekTpuyecknx notepb M3onaumm 0OMOTOK TpaHchopmaTopa

[1ByX0O6MOTOYHbIE TpexobMOoTOUHLIE TpaHCOPMaTOPbI TpaHcdopmaTopsbl ¢ pacLuenneHHon
TpaHc(opmaTopbi 1 o6motkor HH (HH; v HH4)
TPEXOOMOTOUHbIE
aBTOTpaHcopmaTopbl
O6MmoTKa, Ha 3asemnsemble | OOMOTKa, Ha KOTOpon | 3asemnsemMbie O6moTKa, Ha KOTOpOW 3asemnsemble
KoTOpoWn YacTu TpaHcdOop- | NPOBOAAT U3MEPEHMS | YacTu TpaHcdop- | MPOBOAAT U3MEPEHUst | YacTu TpaHcdop-
npoBogAT martopa maropa maTtopa
n3MepeHus
HH BH , 6ax~ HH _H, EH, HH, HH -+, 62k,
Oak** EH
EH HH , 6ax* CH BH , HH, HH, HH, , 6ak*,
bak** EH
I:EH + HI‘I) * Bak** EH HH, CH, EH + I‘H‘Il[gj* HH,, HH,,
Oak** GaKk**
IIB.H + CH}* HH , 6ax** [BH + HI—II[E:I) HI—IE[I:I' Oak**
(BH+CH+HH)  Ba” (BH + HH, +HH, )~  Bax”

* MaMepeHVsi NpOBOAST B Cry4Yae HECOOTBETCTBUSI PeE3YNbTaToB OCTarbHbIX W3MEPEHWUd YCTaHOBIEHHbBIM
TpeboBaHUsIM.

** AN Cyxmx TpaHCOPMaTOPOB - 3ALLUTHBIN KOXYX UMK OCTOB.

Mpumeuanne. BH - o6moTka Bbicwero Hanpsxenusi; H - o6moTka cpeaHero Hanmpsikerns; HH - oBmoTka

Huawero Hanpsikenms; HEH, HH+ - vactu pacwennenHoii o6motkn HH .

[JonyckaeTca B aBTOTpaHcopmaTopax BbIBOL OLHOW M3 OGMOTOK C aBTOTpaHCGOPMAaTOpPHOW CBA3bID He
NPUCOEAUHSATL K CXEME U3MEPEHWIA.

B [1BYyX0OGMOTOYHBLIX aBTOTpaHcdOpMaTopax HanpshkeHue noABOAAT K BblIBOAAM OBMOTOK BbICLLEr0 M HU3LLEro
HanpsXKeHWn, coeauHEHHbIX MeXay cobol, a 6ak 3a3eMnsAtoT.

Mepen HayanoM Kaxgoro WM3MEPEHUst MCMbITyeMylo OBMOTKY criefyeT 3a3eMnunTb He MeHee 4vem Ha 120 c.
[onyckaeTcss He 3a3eMnsTb MCNbITyeMyto OOMOTKY nepen Hadanom W3MEepeHusi, ecrnv 3Ty OOMOTKYy paHee He
MOAKI0YANM K UCTOYHMKY HanpsiKeHUsI.

4.1.2. PexomeHngyetca npu HeobxoaMmocTu (Hanmpumep AnNs OnNpederneHns yyactka W3onauuun, otpuuatensHo



BInmAwoWero Ha pesynbTaThbl M3MepeHI/IIZ no FI.4.1.1) N3MepATb ConpoTuBIiIeHUE U3ondauun mexay otaenbHbIMU
obmoTkamn. B aTom cnyyae O6MOTKy, KOTOPYHO HeobXoOANMO UCKMUNTL 13 npouecca W3MepPEHUA, COEOUHAT C
3aXNMMOM A5 TOKOB YTe4YKM MeraomMmmeTpa.

M3mepeHunsa npoBogaT B COOTBETCTBUM C Tabn.2.

Tabnuua 2

M3amepeHne conpoTnBAeHns N3onaummn Mexay OByMA obmoTkamu n Mexny obMoTKOM 1 6akoM TpaHcdopmaTtopa

TpaHcdopmaTopsi i | YuacTok uaonsiym OBs3aTeNbHOE COBANHEHNE C 3aKUMOM
aBTOTPAHCOPMATOPHI
MoTeHunan Hanpsxerus | 3asemnenvie | OkpaH Ans
ToKa yTeuKH
[lByX0BMOTONHbIe BH -HH BH HH Bak
EH -6ax EH Bax HH
HH -6ax HH Bak EH
TpexobMOoTO4HbIe EH .-CH EH CH HH | 6ax
BEH -HH EH HH CH, 6ax
ZH-HH iZH HH EH ,6ax
EH -6ax EH bak CH, HH
HH -6ax HH Bak EH,K6 CH
C pacLuenmneHHo BH -HH, EH HH, HH+, 6ax
o6morkoin HH
BH -HH, BH HH, HH, , 6a
HE 2y HH 501 HHj2y HH 513 BH , Gax
BH -6ax BH Bac | HH, HH,
HH, -6a HH, Gax BH , HH,
HH , -6a HH Gax BH , HH,

4.1.3. Mpn 1M3vMepeHnn CONpPOTUBMEHUS M3ONAUMM OOMOTOK OTCYeT NpoBOAST ABaxdbl: depe3 15 m 60 c nocne
NosIBNEHNSA Ha TpaHcdopMaTope HanpshKeHUs, Npu KOTOPOM NPOBOAAT nsMepeHune. [lenctBuTenbHLIM CONPOTUBNEHNEM
N30MALMKM ABNAETCA CONPOTMBEHNE, naMepeHHoe Yepes 60 ¢ nocne nosiBNeHns Ha TpaHcopMaTope HanpshkeHus, npu
KOTOPOM NPOBOAUMY U3MEPEHME.

Mpn npuemo-coaTodHbiX UCMNbITaHUMAX TpaHcopmaTopoB MoOLWHOCTEIO A0 1 MB-A BKMAOYUTENBHO U3MEPEHUe
COMPOTMBIIEHNSA M30NALUUM OOMycKaeTca NpoBOAMTb Tonbko yepe3d 15 ¢ nocne nosiBneHus Ha TpaHcdopmaTtope
HanpspKeHWs, Npu KOTOPOM NPOBOAAT uaMepeHue. MiamepeHHoe 3HaveHve ABnseTca eNCTBUTENBHbIM CONPOTUBIIEHMEM
n30mnaLnn.

4.1.4. KoahpumumeHT abcopbummn, KOTOpbIA ABASETCA OOMOMHUTENBHLIM KpUTEPUEM OLIEHKU COCTOSIHUS U30MnAumu,
paccuuTbiBaloT no copmyne (1).



4.2. I/IsmepeHme TaHreHca yrna gmanekTpn4yeckmnx notepb 1 eMKOCTU obmoTokK

4.2.1. TaHreHc yrna OUINeKTpu4eckunx nortepb U eMKOCTb 0OMOTOK N3mMepAarT B COOTBETCTBUU C Tabn.1 no
npuemMnemMon Ans u3aMepeHun cxeme 13 Ymcna NnpuBeaeHHbIX Ha YepTexe.

MepeBepHyTas cxema

HopmanbHasa cxema

Cxema c 3a3eMneHHOW AnaroHanbo

1 - TpaHcopmaTop NUTaHus; 2 - 06pa3uLoBbI KOHAEHcaTop; 3 - ranbBaHOMETP; 4 - pe3ncTop;
5 - perynupyemblii KOHAEHCATOP; 6 - perynMpyeMsbiin pe3ucTop; 7 - UCMbITyeMbIli 00beKT

[MocnepoBaTenbHOCTL N3MEPEHNIA HE HOPMUPYIOT.

Mo cxeme g yepTexa n3MepeHns MPOBOAAT ABAXAbl: NPU NOAKMIOYEHHOM OObEKTe N3MepeHns K cxeme MocTa 1 npu
OTKIMIOYEHHOM 0BBLEeKTe U3MEpPeHUs OT cxeMbl MocTa. EMkocTe 06MOTOK (2 ) U TaHreHc yrna AManeKTpuyeckux notepb
(tzd) B 3TOM cnyyae paccunTbIBAIOT C y4eTOM NOMpaBok No chopmynam (2), (3) cooTBETCTBEHHO.

4.2.2. VlamepeHne TaHreHca yrna [UIaneKTpuyeckux notepb M eMKOCTM OOMOTOK pekoMeHAyeTCs NpOBOAWTb Mpwu
HanpsbkeHumn oT 25 0o 60% ucnbITaTenbHOro HanpsxeHns yactoTel (50+2,5) Mu.

Ecnu BblBOAblI obMOTKM MMeroT pa3Hble UCNbITaTeNbHbIE HaANpPAXeHuda, TO Npu unaMepeHun cnenyet nNpuUMeHATb
MeHblLlee UCNbITaTeNbHOE HaNpsaXXeHne.

[onyckaeTca wu3MepeHuMe TaHreHca yrna [[UANeKTpUYEeCcKUX noTepb M eMKOCTM OBMOTOK C  WCMbITaTerbHbIM
HanpsbkeHvem 20 kB n 6onee npoeoanTe Npu HanpsxexHun 10 kB.



4.3. HOpMVIpOBaHHI:Ie 3Ha4YeHNA OUINEKTPUYECKNX NapamMeTpoB n3onAaunm OOJMKHbI ObITb YCTaHOBJEHbI B TEXHNYECKOMN
AOKyMeHTaunn N3rotoemnTend.

CseaeHusa ans aHanumsa pes3ynbTaToB N3MEPEHNN NPUBELEHbI B MPUMOXKEHNN.

5. OBPABOTKA PE3YJIbTATOB U3SMEPEHWUN

5.1. KoadhdumumeHt abcopbuum paccumTbiBatoT no popmyrne

K =—t0 (1)

roe Rﬁﬂ - conpoTtuerieHne msondauumn, n3MepeHHoe 4depes 60 c nocne nosiBneHnst Ha obbekTe HanpsXxexHuda, npu
KOTOpPOM NpoBOAUITN U3MEPEHUNE;

RIS - conpoTueBneHne nsonauumn, nsMepeHHoe 4epes 15 ¢ nocne nosiBneHnst Ha oGbLekTe HanpsxeHud, npn KOTopom
nposoaunnn namepeHue.

[onyckaeTca He paccunTbiBaTb KO3 PUUNEHT a6cop6u,mm, ecnn ero HopmMmpoBaHHoe 3Ha4YeHne He YCTaHOBJIEHO B
TEXHNYECKOM AOKYMEHTaUUn N3rotoBmTens.

5.2. Tlpy N3MEPEHNM MO CXeMe 8 YepTexa eMKOCTb 06MoTok (2 ) 1 TaHreHc yrma ananekTpuyecknx notepb (tzd) ¢
Y4YEeTOM MOMpaBoOK pacCcYUTLIBAIOT MO hopMysiam:

C=0C"-C, )

’

O
tgd = Etgﬁ—?ntgﬁw, 3)

'
roe oo €MKOCTb, MaMepeHHasa npun nogKknto4YeHHOM obbekTe N3MepeHna K cxeme MOoCTa;

CIIIT - EMKOCTb, U3MepeHHasa npu OTKIn4YeHHOM obbekTe n3MepeHna OT CXeMbl MOCTa;

tgf:u’ - TaHreHC yrna OunanekTpuyeckmnx notepb, M3MepeHHbII7I npn nogknn4eHHOM obbekTe N3MepeHna K cxeme
MOCTa;

tg'E'DT - TAHreHc yrna AuanekTpu4yecknx notepb, U3MEPEHHBIN MPU OTKITHOYEHHOM obbekTe n3MepeHuna OT CxXeMbl

MOCTa.

5.3. YucnoBble 3HaAYEHUSI OMINEKTPUYECKMX MapaMeTpoB U30MsILMM HeOoBXOAUMO YykasbliBaTb B HOPManvM3oBaHHOM

BMOE C TOYHOCTBIO 10 BTOPOro 3Haka (Hanpumep & = 3,01 10% om um 3,01 MOm, &' =412" 107 no um 4,12 HO,
tg8 =2,34-10 wm tg8 = 0,23%, K =137).

6. OOOPMJIEHUE PE3YJIbTATOB U3MEPEHWUN
6.1. Pe3ynbTaTbl U3MEepPEHUIn AN3NEKTPUYECKMX NapaMmeTpoB U3onauumn cnegyeT opopMnATb NPOTOKONIOM N3MEPEHWN.
6.2. B npoTokone namepeHuin AomkHbl ObITb MPUBEAEHDI:

1) TemnepaTypa M3onaumn, NP1 KOTOPOI NPOBOANUMN U3MEPEHWS;



2) COMpPOTUBNEHNE M30MSALMM OBMOTOK g 1 K5 (B OMax Unn Meraomax), HanpsbkeHue, Mpu KOTOPOM MPOBOAMIM
U3MepeHus;

3) koahuumeHT abcopbumm (eCnM ero HOPMMPOBAHHOE 3HAYeHWE YCTAHOBMEHO B TEXHWUYECKOM OOKyMeHTauuu
N3roToBUTENS);

4) TaHreHc yrna AMANeKTPUYecKMx MnoTepb B abCOMOTHbIX €AMHMLAxX WNM B MpoUeHTax, a TakKe €eMKOCTb B
nvkoghapagax unu HaHodpapagax u OTHOCSILLIMECS K HAM HaMPSBKEHWs, NPU KOTOPbIX NPOBOAWIN N3MEPEHNS.

7. TPEBOBAHUA BE3OMNACHOCTHU

TpeboBanus 6esonacHocTu - no MOCT 12.3.019-80.

MPUNOXEHUE
CnpaBoyHoe

CBEQOEHMA ANA AHANU3A PE3YJIbTATOB U3MEPEHUN

1. PesynbTaTbl M3MepeHU COMPOTUBIEHUS W3ONSALUUM WM TaHreHca yrna AWINeKTpUYeckux noTepb, a Takke
paccunTaHHbIi KoadduumeHT abcopbumm cryxaTt Ans AONOMHUTENBHOW OLEHKU TEXHOMNorm4yeckon obpaboTku nsonaumm
1 obLiero coctosiHust u3onsumm TpaHcopmaTopa. Kpome Toro, uaMepeHHble 3Ha4YeHWUst CryaT UCXOAHbIMU AaHHbIMU
0N CpaBHEHMSI MPU KOHTPOSbHbIX (MPOMUNAKTUHECKUX) U3MEPEHUSX B 3KCMMyaTauunm U SABASIOTCA KONMYECTBEHHOMN
XapaKTepuUCTUKOM COCTOSIHUSI HOBOWM N30MALUN.

2. Mpwn ncnpaBHOM N30NALUKN TAHIEHC Yria AU3NEeKTPUYECKMX NOoTepPb HE3HAYUTENBHO MOBLILWAETCHA B 3aBUCUMOCTM OT
3Ha4YeHUA NPUNoXXeHHOro HanpsaXXeHu4.

3. 3HayeHue KoaduuMeHTa abcopOumm MoXKeT ObiTb pasnUyHbIM ONS PasHbIX M3OMSALMOHHBIX KOHCTPYKUMIA Npu
O[MHaKOBOM YPOBHE COCTOSIHUA M30ALMM.

4. MNpwn obLen oLeHKe COCTOAHMSA N30MAUUKN cnegyeT yuuTbiBaTb abCONOTHbIE 3HAYEHUS COMPOTUBIIEHNUST U30MSALMM,
TaHreHca yrna auanekTpu4eckmx notepb, koadduumerHta abecopbumm.

TeKkCT JOKyMEHTa CBEPEH Mo:

oduumansHoe nsgaHve

TpaHcdopmaTopbl cunoseble.

MeTogbl ucneitaHuii n namepenuin: C6. FOCTos. -
M.: U3pgaTtenbcTBO cTaHgapTos, 1989



