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MocTaHoBNeHWeM [ocyaapcTBEHHOrO KomuteTa ctaHgapToB Coseta MuHucTpoB CCCP ot 31 okTabps
1977 r. N 2542 cpok BBeaeHusa yctaHosneH ¢ 01.01.1979.

MepeunsgaHue (Hoabpb 1988 r.) c UsmeHeHnamu N 1, 2, 3, yTBepKaeHHbIMKU B MapTe 1982 r., okTAbpe
1984 r., mapTe 1986 1. (MYC 6-82, 2-85, 6-86).

Hactoawnin cTaHpapT pacnpocTpaHAeTcs Ha CcuaoBble TpaHCHOPMATOpPbl, 3NEKTPOMArHUTHbIE
TpaHCHOPMATOPbl HAMNPAXKEHWUA, NMHENHbIE PeryinpoBoYHble TPaHCHOPMATOpPbl, TOKOOrPaHUUMUBAIOLWME,
WYHTUPYIOWME, TOKOOrPaHUYMBAIOWME 3a3eMAOWME W Ayroracawme pPeakTopbl  KAMMaTUYeCKUX
ncnonHennn Y, X1 n T, kateropui pasmetteHnsa 1, 2, 3 4 no NOCT 15150-69, npeaHa3HayeHHble 414 paboTbl
B YCTaHOBKax TpexpasHoro nepeMeHHOro Toka 4actoTbl 50 'y KnaccoB Hanps»keHus oT 3 KB u Bbiwe.

CTaH4apT He pacnpoCTPaHAETCA Ha EeMKOCTHble TPaHCOOPMATOPbl HAMPAXKEHWS, 31erasoBble
TpaHchopmaTopbl, TpaHchopmaTopbl M peakTopbl, paboTatowme B WCMbITaTeNbHbIX, MEAULMHCKUX,
PEHTFEHOBCKUX, PAAMOTEXHUYECKUX, B3PbIBOOMACHbIX, aBTOHOMHbIX MOABWMMKHbLIX U APYIrUX CreLnanbHbIX
YCTaHOBKaX, BEHTU/IbHble 0OMOTKM NpeobpazoBaTeibHbIX TPAHCPOPMATOPOB U PeaKTopPbl ANA HUX, AeTanu
TpaHcpopmaTopoB (HanpMmep YCTPOWCTBA MEPEK/OYEHUS OTBETBAEHUI OBMOTOK U CBA3aHHblE C HUMMU
YCTPOWCTBA, B TOM YMC/IE NEPEK/0YATENM, KOTOPbIE HE BXOAAT B KOMMJIEKT TpaHcdopmaTopos).

CTaHAapT yCTaHaBAMBaET METOAbl UCMbITAHUIN 3IEKTPUYECKOM NPOYHOCTU U30ALMU HANPAXKEHNAMMU
rPO30BbIX WU KOMMYTALMOHHbIX WMMMYNbCOB, KPAaTKOBPEMEHHbIM W  AAUTENbHbIM  HanpaXeHnem
NPOMbILLI/IEHHOM YacTOTbl Ha cooTBeTCcTBMe TpeboBaHuam TOCT 1516.1-76 n FTOCT 20690-75.

CTaHf4apT He yCTaHaB/AMBAeT METOA0B WCMbITAaHUW 3NEKTPUYECKON MPOYHOCTU M30NALUU CYXUX
TpaHchOpPMaTOpPOB, NOABEPratoLLENCcA BpeAHOMY AeUCTBUIO FA308, UCMAapPEHUI U XMMUYECKUX OT/IOXKEHUA.

CtaHgapT nonHocTblo cooTsetcTByer CT C3B 3150-81, CT COB 4446-83 u CT C3B 5018-85 (cm.
cnpaBoyHoe MpunoxkeHue 3).

CTaHAapT NONHOCTBLIO COOTBETCTBYET MeXAyHapoaHomy ctaHgapTty M3K 60-2-73, B cTaHAapT BBeaeH
MeXKAyHapoaHbIi ctaHgapT MIK 722-86.

(8 pea. UameHeHus N 4, ytB. MNocTtaHoBNeHMem FoccTaHaapTa CCCP ot 23.10.1989 N 3151)

(M3meHeHHasa pegakuma, U3m. N 2, 3).

1. NOATrOTOBKA K UCTbITAHNAM



1.1. TexHonorunyeckaa o6paboTka aKTUMBHOM 4YacTM TpaHcHOPMaATOPOB U pPEaKTOpoB nepen
NCMNbITaHUAMMW FPO30BbIMU U KOMMYTALMOHHBIMW MMMYAbCaMU

1.1.1. WcnblTaHMA T[PO30BbIMAU UM KOMMYTALMOHHbIMM  MMMNY/NbCAMW  BHYTPEHHEN U30/1ALMUM
TpaHCHOPMATOPOB WM PEAKTOPOB AO0J/KHbI NPOBOAUTLCA MNOC/AE TOro, Kak OHa Oblna noageprHyTta
TeXHONOrMYyeckor obpaboTke, NpUMeHAEMON NpeanpUATUEM-U3TOTOBUTENEM ANA TpaHchopmaTtopa (uam
peakTopa) AaHHOro TMna.

TpaHcpopmaTop (MAM peaKTop), 3anMBaemblit 6e3 BaKyyma, CMOHTUPOBAHHbLIA AN MCMbITAHUSA
rPO30BbIM MMMYAbCOM W 3a/IUTbI MAC/IOM, A0/IXKEH ObITb NOABEPTHYT OTKAYKe MPU OCTaTOYHOM AABAEHUMU

(5,3 +/- 0,3) x 10* Na B Teyenve 8 - 12 u. Ecau NPUHATbIN TEXHONOTUYECKMIA NPOLECC U UHCTPYKLMA MO
MOHTAKy Ha MecTe 3KChayaTaumu gaa AaHHOro Tuna TpaHcdopmaTopa (MM peakTopa) NpeaycmaTpuBatoT
6onee nosHoe yganeHune Bosayxa (6onee rnybokuii Bakyym, 6onbluee Bpems OTKauKu, 3a1MBKY Mac/iom nog,
BAaKyyMOM), TO npeaBapuTenbHaa TexHoMornyeckas obpaboTka npou3BoauTCA B COOTBETCTBUMM C
NHCTPYKLMEN MO MOHTaXY.

(MU3meHeHHan pegakums, U3m. N 3).

1.1.2. UcnbiTaHWe rpo30BbIMU U KOMMYTALUOHHBIMU MMMYbCAMU BHYTPEHHEN U30/1ALUKU NPOBOAMUTCA
6e3 cneuunanbHOro Harpesa macna.

1.2. TexHonornyeckas obpaboTka M30/AUUN aKTUBHOM YacTU TPaAHCHOPMATOPOB U PEAKTOPOB Npu
UCMbITAHUAX HaNPAXKEHMEM NPOMbILWIEHHOM YacTOTbl (O4HOMUHYTHLIM U A/IUTENbHBIM)

1.2.1. MNepea ucnbiTaHNEM M30/IALUN aKTUBHAA YacCTb TPAHCHOPMATOPOB M PEAKTOPOB A0XKHA ObITb
NnoABePrHyTa TEPMOBaKYyMHON 0O6paboTKe M 3anMTa Mac/iOM UM HEFOPIOYMM KULKUM AUINEKTPUKOM MO
TEXHONOTUK, MNPUMEHAEMON NPeanpUATUEM-U3rOTOBUTENEM AN TPaHCHOPMATOPOB MWAM  PEAKTOPOB
OAHHOro Tuna.

1.2.2. Mpw npoBeaeHNN UCMbITAHUI HAaNPAXEHMEM NPOMbILLAEHHOM YaCTOTbl U30ALUUM MACAAHbBIX UK
3aMO/IHEHHbIX HETOPIOYUM KUAKUM AUSNEKTPUKOM CUNO0BbIX TPAHCHOPMATOPOB U pPeakTopoB (Kpome
AYroracaAlWmMx pPeakTopoB) Temnepatypa Macia MWAM  HEroproyvero XWAKOro AUINEKTPUKA [O0KHa
COOTBETCTBOBATb YKAa3aHHOW B Tab. 1.

Tabnuua 1

Knacc nHanpaxeHuda| TemrnepaTypa BEPXHUX CJIOEB Macja WM HeTOpKndero
TPaHCOOPMATOPOB [XUIOKOTO IMaJeKTpuka, C, NOPU UCHOEITAHUAX UIOJALNU
U peakTopos, KB

TUITOBBIX IpMreMOCIaTOUYHEIX
Or 3 mo 10 Bes crneumasbHOTO Bes crneumaJbHOT'O Harpesa
BKJIOY . Harpesa
35 60 - 75 To xe
Or 110 m BbIIE 60 - 75 Bes crneurasibHOT'O HarpeBa IJid

TpaHCchbopMaTOpPOB, 3BaJIMBAEMBIX
non Bakyymom; 55 - 75 mng
TpaHchopMaTOPOB, 3ajiIMBaeMbIX
fe3 BaKyyMUPOBKU

1.2.3. UcnbITaHUA M30AALMM MACAAHbIX TPAHCHOPMATOPOB HAMPANKEHUA U AYrOracALMUX PeakTopoB
npoBoAAT 6e3 cneuyManbHOro Harpesa Macna.

1.2.4. TunoBble MWCNbITAHWA W3ONALUN  CUNOBbIX CyXMX TPaHCHOPMATOPOB HaAMPAKEHUEM,
NPUNOXKEHHbIM OT MOCTOPOHHEro UCTOYHMKA, A0/KHbI MPOBOAUTLCA HENOCPEACTBEHHO NOC/ae HarpesBaHusA
06MOTOK 40 yCTaHOBMBLLENCA TemnepaTypbl NPU HOMWHAIBHOM TOKeE.

PekomeHayeTcA MNpPOBOAMTL YKa3aHHble TUMOBbIE WCMbITAHMA MNpPU TemnepaType OKpyKatolLlero
BO3A4yxa B npegenax 15 - 25 °C.

Mpwn NnpoBeseHNN NPUEMOCAATOUYHbIX UCMbITAHUN CyXMX CUNOBbIX TPAHCHOPMATOPOB UX TemnepaTypa
O0NXKHa bbITb paBHA TeMMepaType OKpyrKatollero Bosayxa B npeaenax 10 - 40 °C.

1.2.5. Mpu wuChbITaHUN U30NAUMA CYXMX TPaAHCHOPMATOPOB HaMNpAXKEHMA, TpaHchopmaTopos
HanpaXeHWa C TUTON M30aAUMEN N BETOHHDIX PEAaKTOPOB X TeMMepaTypa A0/KHA ObITb paBHa TemnepaTtype
OKpYy»Katowero Bosayxa B npeaenax 10 - 40 °C.

1.3. Cxebl UcNbITaHW FPO30BbIMU UMMYAbCaAM



1.3.1. Cxema ucnbITaHMA AoMkKHa obecneynmBaTb 06pa3oBaHME Ha MCMbITYEMOM BbiBOAe OObEKTa
nmMmnysibca Tpebyemoit Gopmbl U MaKCUMaIbHOTO 3HaYEHMUA.
Cxema vcnbITaHU NpuBeaeHa Ha vyepT. 1.
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1 - reHepaToOp UMMY/IbCHbIX HAaNPAXKEHUI;
2 - cpes3atowmii paspaALHUK;
3 - pemndupytoLlee CONpoTUBIEHME;
4 - ucnbiTbiBaeMblii 06BEKT;
5 - usmepuTeNibHOE YCTPOMCTBO (AeNnTeNb HaNpAXKeHUs);
6 - NpoBOA, COeANHAIOLLNI 3a3eM/IeHHbIN BaK
C 3a3eMJ/IeHMEM CPEe3aloLLEro paspagHMKa

YepT. 1

CeepeHus 06 anemeHTax WMCMbITaTeNbHOW CXeMbl, obycnaeausatowmx Gbopmy MNOAHOFO rPO30BOro
MMNYNbCa, NPUBEAEHbI B CNPAaBOYHOM MpunoxeHun 4. PeKOMeH4aumm OTHOCUTENbHO LLENK Cpe3a UMMYNbca
M 3a3eMIEHNI AaHbl B cCNpaBoYyHOM MpunoKeHum 5.

Jdemndupyrollee conpoTuBieHMe MeXAY UCNbITaTe/lbHbIM OOBHEKTOM U CPe3atloWwumM YCTPOMCTBOM
BKJ/IH0YAeTCA TO/IbKO B TOM CJlydae, eCNv 3HadyeHune K0 npesbllWaeT 3HaYeHUA, yKasaHHble 8 n. 2.2.1.

OcumnnorpaduposaHne Gopmbl U MAKCUMAIBHOFO 3HAYEHMUA UMMY/IbCa NMPOU3BOAUTCA C AENUTENA
HanpaxeHua 5.

EMKocTb genutens gonxkHa b6biTb He 6onee 0,5 eMKocTn 06beKTa, HO He 6osiee 500 NKOD.

(MU3meHeHHan pegakums, U3m. N 3).

1.3.2. Paamepsbl netau |, h, H fonKHbI cooTBETCTBOBATL TabA. 2.

Tabnuua 2
Krmacc HanpgaxeHwuda PasmMepr neTnm cpesa, M
obBekTa
VCHBEITaHMsa, KB 1 h H

Or 3 mo 15 Bruou. |OT 3 mo 5 Or 1,5 mo 2,5 <*>|BelICcOTa IO BEpPXHEMN
20 m 35 " 3" 10 " 2,5" 4,0 TOUKM BBOIA ILJIIOC

0,5 M, HO He MeHee

h 6es yueTa CHOCKU

110 Or 5 mo 15 |OT 4,5 mo 7,0 <*>|BricoTa OO BEpPXHEMU

150 m 220 "10 "™ 30 |"™ 6,0 "™ 9,0 TOUKM BBOIA, HO He

330 u BrIIE " 15 " 40 |" 7,5 " 12,0 MeHee h 6es yuera
CHOCKMU

<*> Pasmep gonyckaetca 60/blle yKa3aHHOro, Ho He 6onee 4 m (Knaccbl HanpsxeHua ot 3 Ao 15 KB,
BK/IIOUMTENbHO) MAn He bosee 12 m (Knaccbl HanpaxeHusa oT 110 ao 220 KB, BKAOUYMTENbHO), €Can 3TO
yBenmyeHne obycnoBaeHo BbICOTOM cpesatowero paspagHuKa, NPMMEHAEMOro B AaHHOM MUCMbITaTebHOM
YCTAHOBKE NpU UCMbITaHUM 06BEKTOB 601ee BbICOKUX KNAacCOB HAMPAMXKEHWIA.



1.3.3. Mpn OTCYTCTBMM TEXHMYECKOW BO3MOXKHOCTM BblAepKaTb pa3mepbl NeT/1M Cpe3a, YKasaHHbIe B
Tabn. 2, AONYyCKaeTcA NPOBOAMTb UCMbITaHUE NPY PacCTOAHUM | (OT MCNbITbiIBaEMOro 06beKTa 40 CPEe3atoLEero
YCTPOWCTBA), OTINYAIOWEMCA OT NPUBEAEHHbIX B Taba. 2, eCM U3MEPEHMAMM MPU HU3KOM HaMpAKEeHUM
rPO30BbIMW MMMNY/AbCAMM MOKA3aHO, YTO 3TO He MPUBOAMUT K CYLLeCTBEHHOMY CHUXXEHWI0 3HayeHusA
O/NTENBHOCTU MMMY/IbCHBIX HAMPAXEHWN Ha Haubosiee HarpyKeHHbIX y4YacTKax BHYTPEHHen m3oaAauMu
ncnbITbiBaEMOro obbeKTa.

1.3.4. (UcknoueH, M3m. N 3).

1.3.5. MpK MCAbITaHUM MNONAHBIM TPO30BbIM MMMY/JIbCOM OOMOTOK HU3LWIEro HanpaAXeHMUA CUIO0BbIX
TpaHcPOpPMaTOpPOB, UMEIOLLMX MANY0 MHAYKTUBHOCTb, AONYCKAETCA 3a3eM/IEHME HEUCMbITbIBAEMbIX BBOA,0B
AaHHOM 0OMOTKM Yepes pe3ncTop C aKTUBHbLIM COMPOTUBIEHUEM, EC/TU NPU TIYXOM 33a3EMNEHNN 3TUX BBOAOB
AIMTENbHOCTb MOJIHOTO UMNY/bca Bblna 6bl meHee 15 MKc. HanpsaskeHue Ha 3a3eMNEHHbIX Yepes pesncTop
BBOZAX HE A0J/I)KHO NMpeBbIWaTbh UCMbITAaTENbHOTO HaMNPAXKeHMA 0OMOTKM NpW NOSIHOM UMnynbee. Mpu 3Tom
He TpebyeTca U3MepeHM HaNPAXKEHNIM Ha 31IeMeHTaX UCMbITbIBAEMOW M30AALMMK NPU HU3KOM MMMNYAbCHOM
Hanpa*keHuu.

1.3.6. Mpu wucnbiTaHUM OBMOTOK TPAHCHOPMATOPOB M PEAKTOPOB, HEWUCMbITbIBAEMble BBOAbI,
HOPMA/IbHO 3/1IEKTPUYECKM COEAMHEHHbIe C MUCMbITbIBAEMON OOMOTKOM, a TaK)Ke BBOAbI OOMOTOK, He
CBA3AHHbIE 3NEKTPUYECKM C WCMbITbIBAEMOW OOMOTKOM, AO/KHbI OblTb 3a3eMAeHbl FIYX0 WAM Yepes
N3MEPUTENIbHBIA 31EMEHT, HanpsXeHWe Ha KOTOPOM He JAO0/MKHO npeBbiwatb 1% HOPMMPOBAHHOMO
MCMbITAaTENIbHOFO HaMNPAXeHUA 1A 06MOTOK KiaccoB HanpsxeHua 220 KB u Bblwe 1 2% - ans 06MOTOK
OCTaNbHbIX KNACCOB.

JonycKkaeTca 3a3em/sieHMe BbIBOLOB HEUCMbITYEMOM OOMOTKM 4epe3 aKTUBHble COMPOTUBIEHUS,
3HAYEHUA KOTOPbIX NOA06pPaHbI TaK, YTOObI HanpsKeHMe OTHOCUTE/IbHO 3EM/IN 3a3eMJIEHHOIO BbIBOAA He
npesbiwano 75% ero ucnbiTaTe/IbHOrO HanpAXeHUA Npu yCI0BUMK, YTO 3TO He MPUBEAET K NPOABAEHUID
HeJIMHEMHOCTM CEPAEYHUKA, 3aTPYAHSIOLWEro OLLEHKY Pe3y/IbTaTOB UCMbITAHUS.

JonyckaeTca TaKKe 3a3emMNeHMe HeucnbiTyeMblX JIMHEWHbIX BbIBOLOB M BbiBOAA HeEWTpanu
NCNbITyeMon O0BOMOTKM 4Yepe3 aKTUBHOE COMPOTMB/IEHME, 3HAaYeHUe KoToporo He npesbiwaetr 400 Om u
nogobpaHo TaK, 4TobObl HAMpAXeHWe OTHOCUTENbHO 3eMan He npesBblwano 75% wucnbiTaTeNbHOMO
HanNpPAXKeHUA ANA 3TUX BbIBOAOB.

1.3.7. UcnbiTaHue TpaHchopmaTopa ¢ KoapduumeHTom TpaHchopmauum, peryanpyembim B npegenax
+/- 5%, NPON3BOANUTCA HA HOMWHAIbHOM OTBETB/IEHUN.

Ecnm npegensl peryanposaHuna 6onble +/- 5%, pekomeHAayeTcs NPOBOAWUTbL WCMbITaHWe AaA Tpex
NMONIOXKEHUW MepeKtodaTeNns OTBETBAEHWUI: HOMUHANBHOIO M ABYX KPalHMX, Pa3HbiX ANA KaxKaon ¢asbl
TpexdasHoro TpaHchopmaTopa Man ansa oaHodasHbIX eanHUL, KoTopble byayT 06pa3oBbiBaTh TpexdasHyo
rpynny.

OaHodasHble TpaHCchOPMaATOPbI, HE NpeaHa3HaYeHHble AnA paboTbl B TpexdasHoW rpynne, AManasoH
PeryniMpoBaHMsa KoTopbix 6osbwe +/- 5%, pekomeHayeTcA NoABepraTb WCMbITAHUIO MNPU NONOMKEHWUU
nepekatoyaTens, COOTBETCTBYHOLLEM MUHUMANIbHOMY YMCAY BUTKOB. TpeboBaHUsA K BbIOOPY OTBETBNEHUA ANA
MCNbITaHMA OTHOCATCA TaKXKe K peaktopam. OAHAKO, ecnn U3MepeHUAMU NPU HU3KOM HanpsaKeHUuu unu
pacyeToM MOKa3aHo, YTO NpW APYroM COeAMHEHUMU PErysMpOBOYHbLIX OTBETBJEHMI BO3HWKatOT Gonee
CUNbHbIE MMMY/bCHble BO34ENCTBMSA B OOMOTKAx, TO WUCMbiTaHME AO/KHO ObiTb NpoBeeHO Npu 3TOM
coeguHeHuu.

1.3.6, 1.3.7. (MU3meHeHHas pegakumsa, M3m. N 3).

1.3.8. UcnblTaHMA peryiiMpoBOYHbIX O0OMOTOK U 0OMOTOK BO3OYKAEHMA IMHENHbIX PErY/IMPOBOYHbIX
aBTOTpPaHCPOPMaTOPOB MNPOU3BOAATCA MOJIHBIM FPO30BbIM MMMYAbCOM, CXEMbl WCAbITAaHWUA JIMHEWHbIX
pPerynMpoBOYHbIX aBTOTPaHCHOPMATOPOB A0MKHbI COOTBETCTBOBATL YepT. 2 - 5.

MO - nocneposaTenbHana 0b6moTKa; BO - 06MoOTKa BO36YXKAeHUS;



PO - perynnpoBoyHan obMoTKa
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PAT - perynmMpoBoYHbIit aBTOTPaHCHOPMATOP
Yept. 5

MocnepoBaTteNibHble 0OMOTKU UCMbITbIBAIOTCSA NPUNOKEHNEM HAMNPAKEHUA K KaxKa0My U3 BBOAOB Npu
3a3eMNEHNN HEUCMbITbIBAEMbIX BBOAOB.

Ecnn KOHUbI peryninpoBoYHOM 0B6MOTKM U 0OMOTKU BO3OYKAEHWA HE BbiBEAEHbI, TO U30AALUA ITUX
0BMOTOK MCMbITbIBAETCA OAHOBPEMEHHO C MCMbITAHUEM W30JALMN OOMOTKM BbICLLUETO HAMPsKeHUA U
nocnegoBatesibHOM 0O6MOTKU. [oN0KEeHMEe MepeKoYatlolero ycTpoicTBa B 3TOM C/lydae AOJIKHO ObiTb
BbIOPaHO TaKMM, YTOObI MepeHanpaAXeHMa B PeryJiMpoBoYHoON 0bMOTKe U 06MOTKe BO3OYKAEHUA MMmenun
Hambosbluee 3HAYEHHE.

Ecnv nmetoTca BbIBOAbI HaYana U KOHLUA PEryIMPOBOYHON 0OMOTKM M 0OMOTKM BO3OYXKAEHUA, TO 3TU
0OMOTKN A0/1XKHbI ObITb UCMbITaHbl NPU BO3AENCTBMN HAMpPAXKEHUN MOMHOro rPO30BOr0 MMMNY/bCa Ha UX
BblBOAbI (4epT. 4). Ecnv oAWH U3 KOHU0B Npu paboTe riyxo 3a3eMNseTcs, TO UCMbITaHUE CO CTOPOHbI 3TOTO
KOHL,a NpoBOAUTb He cieayer.

Ecan K BbIBOZAM PEryIMPOBOYHON OOMOTKM M OBMOTKM BO3OYKAEHMSA MOAKAOYEHbI 3alLMTHbIE
paspALHUKK, TO NPU UCMbITAHWUU OHU AONKHbI ObITb OTKAIOYEHDI.

1.3.9. UcnblTaHWe BHYTPEHHEN N30A5LMM KacKagHbIX TpaHcGopMaTopoB HanpsaxKeHus ¢ dapdoposbim
KOXXYXOM [0NYyCKAaeTcA MpOBOAWUTbL NO 37eMeHTaM, eC/iM NpU UCMbITaHUM B COBpaHHOM BUAE TPYAHO
obecneunTb HagexXHoe ObHapyKeHMe NoBpeRaeHUN.

Mpu 3TOM MaKCMManbHOE 3HAaYEHWE HOPMUPOBAHHOIO UCMbITAaTENbHOIO HAMPAXKEHUA ANA OTAENbHOIO
3N1eMeHTa LONIXKHO COOTBETCTBOBATb Pe3y/ibTaTaM U3MEPEHUs pacnpeseneHna HanpsaxeHna no sAemeHTam



KacKaga.

1.4. Cxembl UCMbITaHMUIA KOMMYTALMOHHbBIM UMMY/IbCOM

1.4.1. VcnbiTaHne wu3onAuMM OBMOTOK CUNOBbLIX TPaHCHOPMATOPOB MNPOBOAUTCA BO3OYyKAEHMEM
MCMbITaTEIbHOTO HAMNPAXEHUS B UCNbITbIBAEMOM OOMOTKE NPUNOKEHMEM KOMMYTALUMOHHOIO MMMYAbca K
0bMOTKe HM3LWero HanpsxXeHua. [onyckaeTca NPUIONKEHWE KOMMYTALMOHHOTO MMMyAbCca K OBMOTKe
BbICLLErO MU CPeaHEro HanpaXeHus.

1.4.2. UcnbiTaHWe ogHoda3HbIX CUIOBbIX TPAHCHOPMATOPOB NPOU3BOAUTCA MO CXEMe YepT. 6.

UcnbiTaHne ogHodasHoro aBToTpaHchopmaTopa

An AU

KU - reHepaToOp KOMMYTALMOHHbIX MMMYNbCOB
YepT. 6

1.4.3. UcnbiTaHne usonaumm TpexdasHbIX CUI0BbIX TPAaHCHOPMATOPOB C HEPa3BETB/IEHHOM MAarHUTHOM
cucTemol npomssoamuTcs nodasHo no cxemam yept. 7, 10.

ModasHoe ucnbiTaHne TpexdpasHoro TpaHchopmaTopa

-3 4 -8 5y U
A 0

Yept. 7

1.4.4. VicnbiTaHue 130aauMn TpexdasHbIX CUIOBbIX TPaHCPOPMATOPOB C PA3BETBNEHHON MArHUTHOM
cucTemom npomssoauTca nodasHo No cxeme 4epr. 8.

ModasHoe ncnbiTaHune TpaHchopmaTopa
C NATUCTEPIKHEBBIM MarHUTONPOBOAOM
N 3aMKHYTOM B TpeyroabHUK obmoTtkoi HH
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1.4.5. [lonycKkaeTca UcnbiTaHMe 04HOBPEMEHHO ABYX ¢a3 TpexdasHbIX CUA0BbIX TPAHCHOPMATOPOB Mo
cxeme 4yepT. 9.

OaHoBpemeHHoe UcnbiTaHue KpaitHux ¢as3 A n C TpaHchopmaTopa
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ModasHoe ncnbiTaHNe TPEXOBMOTOYHOro aBToTpaHchopmaTopa
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1.4.6. HelTpanb wucnbiTbiBaeMoro tpaHcpopmatopa AO0/IKHA ObiTb 3a3emMsieHa TAyxo WMAU 4Yepes
N3MEPUTEJIbHBIA 3JIEMEHT, HanpsXeHWe Ha KOTOPOM He [AOJ/IKHO npeBbiwatb 1% WuCnbITaTe/IbHOro
HanpAXeHus.

MpumedvaHue. AnAa TpaHCPOPMATOPOB C NOJHOMN U30/IALMEN HEATPAIN A0NYCKAETCA MPUMEHATb CXEMbI
NCNbiTaHMA 6e3 3a3eM/IeHUA HEMTPA/IbHOMO BbIBOAA.

(MU3meHeHHan pegakums, M3m. N 1).

1.4.7. Heucnonb3zyemble 06MOTKUN UCNbITbiIBaemol $asbl A0/1KHbI ObITb 3a3eM/IEHbI B OAHOM TOYKE, HO
He 4O/IKHbI 3aKopaYyMBaThCA.

1.4.8. Mpu UCNbITaHUM BHYTPEHHEW M30aaUMN TpexdasHbIX CUAO0BLIX TPAHCPOPMATOPOB AOMYyCKaeTcA
YyCUNEHWE BHELWHEN U30aAUMKM, Hanpumep, 3a CYET IKPaHMPOBAHMA MOTEHLMA/IbHbIX YacTel BBOLOB Ha
BPEMS UCMbITAaHWUNA.

1.4.9. N3onsauma peakTopoB WCMbITbIBAETCS MPUIONKEHMEM KOMMYTALUMOHHOIO MMNy/AbCa MeEXKAY
JIMHENHbIM BBOAOM M HeWTpanbto. HelTpanb peakTopa 3a3eMAeTCA FyX0 WKW Yepes M3MepUTESbHbIN
3NEeMEHT.

1.4.10. U3onauma TpaHcHOpPMaTOPOB HANPAXKEHUA UCMbITLIBAETCA MNPUNOKEHUEM KOMMYTALMOHHOIO
MMMYNbCa Ha IMHENHbIN BbIBOA, OT BHELLIHErO UCTOYHMKA, NPU 3TOM HEWUTPasib 3a3eMIAETCA IIyX0 UK Yepes
N3MEPUTESNbHBIN 31EMEHT, @ HEUCNbITbIBaeMble 0OMOTKM 333eMIAIOTCA OAHUM BbIBOAOM.

1.4.11. AnA VCKNIOYEHMA MOMEX OT KOPOHbl MPU WM3MEPEHMU YACTUYHbLIX Pa3pPALOB Ha BBOAbI
MCMbITbIBAEMOrO TpaHcpopmaTopa (peakTopa) HEOBXOAMMO YCTaHaABAMBATb 3/IEKTPOCTAaTUYECKME SKPaHbI.
Bbibop 3KkpaHoB - no MOCT 21023-75.

1.5. Cxembl UCMbITAaHUI HaNpAXKEHNEM NPOMbILLAIEHHOW YacTOTbl

1.5.1. Mpwn McnbITaHUK M30AAUMM TPAHCHOPMATOPOB HAMPANKEHUEM, NMPUNOKEHHbIM OT BHELUHEro
MCTOYHUKA, UCMbiTaTenbHoe (OAHOMWMHYTHOe) HanpsaskeHue (50 Mu) AOMKHO 6biTb MPUNONKEHO MEXAY
3aMKHYTOM HAaKOPOTKO UCMbITbiIBAEMON 0OMOTKOMN M 3a3eMIEHHON MarHUTHOM cuctemolt TpaHchopmaTopa,
C KOTOPOMN [0/KHbI OblTb COEAUHEHbI 3aMKHYTble HAKOPOTKO OCTa/ibHble HEWCMNbITbiIBaeMble 0OMOTKM,
9NEKTPUYECKM He CBA3aHHble C WCMbITbiBaeMoW. MpuU UCMbITaHUU TPaHCHOPMATOPOB, aAKTMBHAsA YacTb
KOTOPbIX HAxoAWUTCA B MeTan/MdYeckom bOake (3alWMTHOM KOXKyXe), MocnefHui OOJiKeH ObiTb TaKXke
3a3emneH.

1.5.2. Mpn UChbITAaHUN HaNPAXKEHUEM, NPUNOMKEHHbIM OT BHELWHEro MCTOYHWKA, AeicTByloLiee
3HaYeHMe YCTaHOBUBLLIEroCA TOKa KOPOTKOrO 3aMbIKaHMA HA CTOPOHE BbICLLErO HaNPAXKEHMA UCMbITaTeIbHOM
YCTAaHOBKM NPU HaNpAaXKeHUN UCNbITaHMA A40XKHO cooTBeTcTBOBaTbL OCT 1516.2-76.

1.5.3. Mpu UCNbITaHUU UHAYKTUPOBAHHbIM HanpsXeHnem obMOTOK TPaHCHOPMATOPOB (CUAOBLIX U
HanpaXeHWsa) ¢ HEMOJIHON U30AAUMEN HEUTPANM CXEMA UCMbITAaHUS BblOMpaeTca TakMM 0bpasom, YTOObI
MCMbITaTb, MO BOSMOXHOCTU O4HOBPEMEHHO, CAeAYOLWMEe NPOMEKYTKU:

MeXKAY IMHENHbIM KOHLLOM BbiCLLEro Hanps:eHua (BH) n semnei;

MeXAY NUHENHbIM KOHLUOM BH un 6avKanwmmm K Hemy TOYKaMM cocegHUMX OOMOTOK HU3LWero
HanpsaxeHua (HH) n cpegHero HanpsaxeHus (CH), HOpManbHO 3/1IEKTPUYECKU HE COEANHEHHbIX C 0OMOTKOM
BH;

MeXay NMHeWHbIM KoHuom CH u 3emneit - B ciyyae aBTOTpaHCchOpMATOpPa M TPEXOOMOTOYHOrO
TpaHchopmaTopa c obmoTKon CH Knacca 110 KB u Bbille;

MeXKAY TMHENHbIMU KOHLLaMK cocegHunx a3 BH, pacnonorKeHHbIX CHapyXu apyrnx oOMOTOK.

1.5.4. UcnblTaHMe HanpsaKeHWem, MHAYKTMPOBAHHbLIM MOJIHOCTbIO MM YACTUYHO B WUCMbITbIBAEMOM
TpaHchopmaTope, MPOBOAUTCA MPU 3a3eM/IEHHOM HeilTpanu obmoTkm BH (cm. uepTt. 12) wuau npu
NPUNONKEHUWN K HEMTPaAN NOANOPHOro HaNpPsAXKeHMA OT BHELIHEro UCTOUYHMKa (YepT. 13, 15) unum ot ogHOM U3
0B6MOTOK UCMbITbIBAEMOTO TpaHchopmaTtopa (4epT. 16). MarHuTHaA cucTema TpaHchopmaTopa, a TaKkKe
MEeTa/LINYEeCKUiA 6aK (KOXKyX), B KOTOPOM HAaXOAMUTCA aKTUBHAA YacTb, AO/KHbI ObITb 3a3EM/IEHDI.

McnbiTaHne  WHAYKTMPOBAHHBIM  HAMpsMKeHWem  M30naumm  TpexdasHbix  TpaHcpopmaTopos
OTHOCUTENIbHO 3eM/IM AOMYCKAETCA NPOBOAUTL OTAENbHO A5 Kaxaolh n3 gas npu 3a3emMneHnn AMHENHbIX
KoHuUoB (BBoAOB) BH HencnbiTbiBaembix ¢pas (4ept. 11).

ModasHoe ucnbiTaHne TpexdpasHoro TpaHchopmaTopa
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ModasHoe wuchbiTaHne TpexdasHbIX aABTOTPAHCPOPMATOPOB  AOMYCKAeTca MpoBOAUTL  Mpw
3a3eMNEHHbIX JIMHENHbIX BBOAax 06MOTKM CH HeucnbiTbiBaemblx ¢pas (4ept. 17).

Cxembl Ha yepT. 11, 12, 14 pekoMeHAYOTCA ANA ABYX- UM TPEXOOMOTOUYHbIX TpaHchopmaTopos Hes
aBToTpaHcpopmaTopHoi ceasm BH-CH.

ModasHoe ucnbiTaHne TpaHcdopmaTopa
C NATUCTEPKHEBLIM MAarHUTONPOBOAOM
N HE3AMKHYTOM B TPEYrosibHMK 06MOTKOM
HU3LIEro HanpAXKeHus.
McnbiTaHWe ocTanbHbIX $pas aHaNorMuHO
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UcnbiTaHne ogHodasHoro aBTotpaHchopmartopa
C NOANOPHbIM HaMNPAXEHMEM B HENTPaNU
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Cxembl Ha YyepT. 14, 15 npuroaHsl TaKkKe M 417 aBTOTPAHCPOPMATOPOB, CXEMbI Ha YepT. 15, 17 - TonbKo
AN aBTOTPaHCHOPMATOPOB.

OpHoBpemeHHoe UcnbiTaHMe KpanHux ¢as A u C.
WUcnbiTaHne cpepHeit dpasbl B npoBogmTca no cxeme
yepT. 151 16

YepT. 14

McnbiTaHune ¢pasbl B c nognopom B HelTpanu




Yepr. 15

Mpn MCMbITAaHUM PEKOMEHAYETCA MNPUMEHATb CXeMbl C MaKCMMAJIbHO BO3MOMKHOW KPaTHOCTbHO
BO36yKAeHuUA, T.e. iMbo 6e3 NoANOPHOro HanpsaKeHUa B HenTpanu, AMbo NpU MUHUMaNbHO BO3MOMKHOWM
BE/IMYMHE 3TOr0 HanpsaxeHus. B nocnegHem ciydae pekomeHAyeTcs MO Mepe BO3MOMKHOCTM MOay4YaTb
noAnopHOe Hanps*KeHMe OT OiHOM N3 06MOTOK UCMNbITbIBAEMOro TpaHchopmaTtopa (cxembl yepT. 11, 16, 17).
JonycKkaeTca NpMMeHeHMe U APYrMX CXeM, eCau 3To TpebyeTcs No YCI0BUSAM UCTbITAaHUNA.

UcnbiTaHne ¢asbl B c nognopom o1 06MOTKK
MCNbITbIBAEMOrO TpaHchopmaTopa
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WcnbiTaHne ¢asbl A TpexobMOTOUYHOro aBToTpaHCcPopmaTopa.
McnbiTaHWe ocTanbHbIX $pas aHaNorMYHO
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1.5.5. MNocne nodasHOro UCNbITAaHUA  WMHAYKTUPOBAHHbLIM  Hanpa)keHnem  TpexdasHbIxX
TpaHchopmaTopoB TpebyeTcA AOMNOAHUTENbHOE WUCMbITaHWE MexAydasHOW U30AALUKM HOPMUPOBAHHbLIM
HanpsaxeHnem (Hanpumep npu TpexdasHom BO3bYyKAEHUM), ecan Npu NodasHOM MUCMbITAHUWU pacyeTHoe
ncnbiTaTeNIbHOE HanpAXeHUe mexay pasamm byaetT meHee HOPMUPOBAHHOTO 3HAYEHUS.

1.5.6. Mpu ncnblTaHMAX HA cooTBeTCTBUE TpeboBaHMAM nn. 1.5.3 - 1.5.5 Bo u3beKaHMe onacHbIX gns
N301ALMN SNEKTPOCTAaTUYECKMX MOTEHLMANOB HAa 0OMOTKAX HUSLIMX HANPAXKEHUA 3TUM 0OMOTKAM [0NKeEH
6bITb COOBLLLEH NOTEHLMAN 3EMAMN.

[Ons atoro 3asemnserca cpegHaa TouKa 06MoOTKM HH wam cpegHAs TouyKa nuTatoweir obmMoTKM
NPoMeXXyTo4HOro TpaHchopmaTopa (YepT. 12 - 15) nam "UckyccTBeHHan cpeaHAs ToUKa'".

OaHaKo, ecnu fANHEeMHbIN KoHel, obmoTkM BH ucnbiTbiBaemoro TpaHchopmaTopa pPacrnosioxeH
reoMeTpMYECKM Ha ee KOHLE, TO 3a3eMNAETCs KOoHel, 06MOoTKM HH, npoTMBonexalmin AnHeiHoMy KoHUy BH
nucnbiTbiBaemon ¢asbl. [pu  uMcnbiTaHUM aBTOTPAHCHOPMATOPOB 3a3eMsieTca KoHeu, 06bmoTku HH,




NpPOTMBOEKALLMNA NMHENHOMY KOHUY CH ncnbiTbiBaemown dasbl (4epT. 13, 17).

KoHeu, 06MoTKM HH 3a3emnsaeTca TaKKe B Cay4vae, ecnM 3Ta 0OMOTKa MCNonb3yeTca 4AA CO34aHUA
NnognNopPHOro HanpAXeHus B HenTpanu BH (uepT. 16).

1.5.7. Mpwn wuchbiTaHUM Ha cooTBeTcTBME TpeboBaHuam nn. 1.5.3, 1.5.4 TpaHchopmaTopoB C
paclienneHHbIMM obMmoTKamn HH Bo3OyKaaeTcs ogHA M3 ee YacTel, OCTa/ibHbIM €e YacTam coobluaeTcs

noteHumuan semau. NMpu oguHakosom HomuHanbHom HanpskeHumn vacten (HH, v HH,) o6motok o6e

yactu obmoTKM HH gonyckaetcs coeauHATb NapannefibHo, NPU 3TOM 3a3eMANAeTcs KoHel, 06MoTKM HH,
NPOTUBONENKALIMUIA IMHENHOMY KOHLY 06MOTKK BH mcnbiTbiBaemon ¢asbl.

1.5.8. 15 TpexobMOTOUHbIX CUI0BbIX TPaHchopMmaTopoB 6e3 aBToTpaHCHOPMaATOPHOM CBSI3M 0OMOTOK
UCMbITaHWE U30NALUU MEXKAY TMHENHBIM KOHLOM 0O6MOTKM BH 1 6MxKaiwMmMm K HeMy ToYKaMu coceaHen
OBMOTKM, PacrnofioKeHHOW Ha TOM 3Ke CTepXKHe MarHuTonpoBoda TpaHchopmaTopa M HOPMasbHO
3NEKTPUYECKUN He coeauHEHHOM c 06MOTKOM BH, gonyckaeTcsa NpoBoANUTb OTAE/bHO OT UCMbITaHWUA U30NALUN
JIMHEMHOrO KOHUa BH oTHOCKMTEeNbHO 3emin.

1.5.9. 1nAa 3aWmTbl UCNbITbIBAEMOWN M30AALUUM OT CIY4aliHOIo YPE3MepPHOIro NOBbIWEHMA HaNPSAXKEHNUA
napananenbHO WCMbITbIBAEMOMY OOBEKTY pPEeKOMEHAYeTCs MNpPUCcoeauHATb Yepes pesncTop LapoBOM
pa3pAgHUK C NPOB6MBHbIM Hanps)eHuem, pasHbim 115 - 120% HopmwupoBaHHOro. lNpu MCNbITAHUAX
WHOYKTUPOBAHHbIM HaMpsXXeHUeM C M3MEepPeHUEM MHTEHCUMBHOCTM YacCTMYHbIX Pa3pPsLoOB  3aLLMTHbIN
WApOBOM pPaspAgHUK PEKOMEHAYETCA MNPUCOEAMHATb napannenbHo obmoTke HH  wucnbiTbiBaemoro
TpaHchopMaTopa UM He NPUCOEANHATL BOOOLLE.

1.5.10. Mpu TUMNOBOM WCMNbITAHUN MHAOYKTUPOBAHHbIM HaMpaXeHnem wusonaumMm o6bmoTkn BH
KacKagHoro TpaHcdopmaTopa HanpsKeHMe NUTaHUA KacKkaga AO0MKHO NoABOAUTLCSA CO CTOPOHbI BH.

1.6. Bbibop cxem 0b6HapyXKeHUs NOBPEXAEHNN

1.6.1. Bbibop cxem obHapyKeHuMA noBpexaeHU (Taba. 3) Npon3BoOAAT B 3aBUCMMOCTM OT KOHCTPYKLUM
NCMNbITbIBAEMOro 06beKTa M BUaa BO34eNCTBMA (MONHbIN rPO30BOM MMMYJIbC, CPE3aHHbIV FPO30BOI MMMNY/bLC).

Tabnuua 3

Umcao ¢az |HeMTpasnb MCIOBTYeMOMU CxeMa OOHaApPyXeHMSA INOBPEXIESHUMN
OOMOTKMU

[1IOJIHBI VIMITYJIBC CpeBaHHbHZ VIMITYJIBC

1 JocTymnHa YepT. 18, a YepTr. 18, a, ©
3 To xe YepT. 18, B YepT. 18, B, T
3 He mocTymnHa Yepr. 19, a Yepr. 19, a, ©
1 VcnelTaHue HeuTpanu [(Uepr. 20, a YepT. 20, a, ©
3 To xe YepT. 20, B Yepr. 20, B, T
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1.6.2. Ona TpaHcHOPMaATOPOB, MMEIOLLMX MAPANNENbHO BK/OYEHHble 0OMOTKM, pasHeceHHble Ha
pasHble CTePXKHWU TpaHchOpMaTopa, MOMKET OKasaTbCA LesecoobpasHbiM NpUMeHeHWe HanaHCHbIX CXem
obHapyXeHus noBpexaeHnn (dyept. 21).
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1.6.3. [ina TpaHchOpMaTOPOB C NEpPenNeTeHHbIMU 0OMOTKamM cxembl 4epT. 18 - 20 moryT oKasaTbCs
HeapdEeKTUBHbIMU. 3HAUUTENIbHOE YBE/IMYEHME YYBCTBUTENLHOCTM CXEM MOXKET OblTb NoAy4yeHOo mnpu
NCNO/Ib30BaHMN B KA4YEeCTBE U3MEPUTENBHOIO 3/1eMeHTa napanasienibHoro LC-KoHTypa.

KoHTyp LC nogxntouyaeTca BmecTo pesnctopa R2 B cxemax a, 6 yepT. 18; cxeme a yepT. 19; cxemax a, B
yepT. 20 1 BMmecTo pe3sunctopa R1 B ocTanbHbIX cxemax - yept. 18 - 20.

MapameTpbl KOHTYpa MOryT ObiTb OnpeaesieHbl 3KCNepPMMEHTabHbIM MyTEM MPU MPOBEPKE CXEM
obHapyKeHus nospexaeHnn. OPpUeHTUPOBOYHO PE30HAHCHAs YacToTa KOHTYpa HaxoauTtcsa B npegenax 10
KMy - 2 MTu,



MpumeHeHne LC-KOHTYypa B KayecTBe U3MepUTEIbHOrO 3/IeMeHTa OMYyCKaeTCA TO/IbKO B TOM C/y4ae,
ecnn cxemsbl yepT. 18 - 20 He obecneynBaloT HEOOXOAMMOM YYBCTBUTENbHOCTMU.

1.6.4. TMpwn BbibOpe cxem OOHAPYKEHUs NOBPEXAEHUN [NA  NIMHEWHbIX PEryJnpoBOYHbIX
TpaHCcGOpPMaToOpoB HEOoHXOAUMMO yuMTbIBATb, YTO OFHOBPEMEHHO MOTYT MCMbITbIBAaTbCA OOMOTKM,
PaCMONIOXKEHHbIE Ha PA3HbIX CTEPXKHAX.

JNeKTPOMarHMTHaA M 3NeKTPOCTaTUYECKAA CBA3b MeXKAY 3TUMM OOMOTKaMM OYeHb Mana, NO3TOMy
HeobXo4MMO CHMMaTb HECKO/MIbKO OCLMANorpamm, u4Tobbl obecneuntb HaZexXHyl perucrpaumio
noBpexaeHui Bo Bcex 06MOTKax, UCMbITbIBaEMbIX O4HOBPEMEHHO.

[ns onpepeneHns NoBpexAeHUA N30AALMUK NPU UCMbITAHUAX MOXKET BbITb MPUMEHEHA OAHA U3 CXEM
0bHapyXeHMA NoBpPeXKAEeHUN YepT. 22 - 26 AN NX KOMBUHaUMA.

N
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1.6.5. B KayecTBe M3MEPUTENIbHOIO 3/IeMeHTa B cxemax vyepT. 18 - 26 peKomeHAyeTcA UCNO0/b30BaTb
pe3uncTop. Bbibop pesnctopa NponssoanTcA Npu NpoBepKe cxem obHapyXKeHUA NOBPEXAEHUIA COrNacHo M.
1.6.6. BennumnHa pe3nctopa Ao/mKHa bbITb BbibpaHa Takoi, 4Tobbl yaoBaeTBopaanuch TpebosaHua n. 1.3.6.

Echv Ha ocumanorpamme MMEKTCA HeXesaTeNbHble BblCOKOYACTOTHble COCTaBAAlOWME, TO
napanfiensHo PesncTopy NoAKAHAETCA KOHAEeHcATOp. EMKOCTb KOHAeHCaTOopa NnoabupaeTca Npu NpoBepke
cxem ObBHapyKeHusa nospexaeHuin no n. 1.6.6. [lonyckaetcs, Kpome YyKasaHHbIX CXeM ObOHapyKeHus
nospexaeHuna yept. 18 - 26, NpMMeHATb ApYyrMe CXembl, eC/iv NpoBepKa corfacHo n. 1.6.6 noka3sbiBaeT mx
3pPeKTUBHOCTb.

1.6.6. Kaxkpan BblbpaHHaa cxema O0BHApPYKeHUsA NOBPEXAEHUN AONKHA ObiTb NPOBEPEHA, eCAN HeT
onbiTa NPUMEHEHMUA ee Ha 06bEKTAX aHANOTUYHOM KOHCTPYKLMMU.

MpoBepKa cxembl OBHAPYKEHUA NOBPEXKAEHNI NPOMU3BOAUTCA Ha aKTMBHOM YacTu TpaHcdopmaTopa
AW peakTopa MNpU HanpAXKeHUMM, 6e30MacHOM Aas M30AALMM aKTUBHOM 4acTu TpaHchopmaTopa wau
peakTopa B BO34yxe, HO He npesbiwatolem 20 KB.

MCTOYHMKOM MMNYJbCHOTO HAMPAMXKEHUs MOXKET OblTb MMMYAbCHbIA reHepaTop MOBTOPAOLMXCA
MMMYNbCOB, YacTOTA NOBTOPEHMUI KOTOPbIX AO/KHA ObITb TaKOM, YTOObI MepexoaHble NpoLeccbl B 06MOTKe,
BbI3BaHHble NpeAblayLLMM UMMNYNbCOM, 3aKaHYMBAUCL A0 NPUX0Aa NOCAeAyoWero MMy abca.

MpoBepKy cxem O06HapyKeHUA MOBPEXKAEHUI PEKOMEHAYETCA MPOM3BOAWUTL MPU  MONHOCTbIO
cobpaHHON M3MepUTEeNbHON Cxeme, KOTOpas AO0J/IKHA COOTBETCTBOBATb BbIOPAHHOW CXeme WCMbITaHWUi
rPO30BbIMWU MMMYJIbCAMM.

[na nonyyeHuna ocumanorpamm HanpsxeHwe Ha MNAacTUHbl ABNeHUA ocuuanorpada nopaetca
KOaKCMaNbHbIM Kabenem ¢ U3MepPUTENbHOTO 3/IEMEHTA, MECTO MOAKAOYEHNA K 0OMOTKE KOTOPOro 3aBUCUT
OT BbIOpPaAHHOM cXeMbl OOHaAPYKEHNA MOBPEXAEHNIA.

Mmutayma npoboa Ha oAHOM M3 y4aCTKOB M30/AUMM OOMOTKM NPOM3BOAMTCA MOACOEAUHEHMEM K
3TOMY Y4acCTKy LIAPOBOro UM ra30HANOIHEHHOIO Pa3pALHMKa.

JonycKkaeTtca umutauma npobosA 3akopaunmBaHMeEM AaHHOTO yyacTKka. OgHaKo Takaa MMUTaLMA Nnpobos
He JaeT NOMIHOTO NPeACTaBleHUs O NOBPEXAEHUN U30ASALMM OOMOTKM, T.K. MPU TAKOM METOLE OTCYTCTBYHOT
BbICOKOYACTOTHbIE COCTaBAANOWME B NEPEXOLHOM Npouecce, BO3HMKalowem B 0O6MOTKe npu npoboe
nsonauMn. ITOT Cnocob [onycTMM TOIbKO  ANA  MegJ/ieHHbIX pasBepTok (ocumnnorpadmpoBaHue
COBCTBEHHbIX KONEBAHNN OBMOTKM AW NPUHYKAEHHOW COCTaBAAIOLWEN TOKA).

Ha u4yBCTBUTENbHOCTb CxeM OOHapyXeHUA MOBPEXKAEHUIA BAUAET 3HAYEHME COMPOTUBAEHMUA
N3MepUTEIbHOTO 3/IEMEHTA, C KOTOPOro HanpAXeHne nogaeTca Ha ocumanorpad.



Mo3aTomy Npu NPoOBEpPKe CXEM U NPU UCMbITAHUAX PEKOMEHAYETCA NPUMEHATb BIM3KME MO 3HAYEHUIO
CONPOTUBNEHUSA U3MEPUTE/IbHBIX IEMEHTOB.

Mpw BblbOpe cxem OBHapY!KeHUA NOBPEKAEHUI B NEPBYIO ovepeab NPOBEPSAETCA YYBCTBUTEIbHOCTb
CXeM Mpu UMmuTaumm npobos Ha yyacTkax obMoTKK, rae npobon Hanbonee BepPOATHbI, T.€. r4e UMEHT MECTO
HaMMeHbLUNe 3aMnacbl 3NEKTPUYECKON NPOYHOCTUN U30NALMMN.

M3 npoBepeHHbIX CXxemM 0BHapYKeHUA NOBPEKAEHNN NpeanoyTeHMe OTAaeTcA CXeMaM, B KOTOPbIX Npu
NoBpeXAeHUU U30NALUUU M3MEHEHUS GOPMbl KPUBOW HaNpPSKEHUA Ha U3MEepPUTENbHbIX 3/1eMeHTax
Hanbonee YeTKO BblpaXKeHbl.

2. NPOBEAEHWE UCTILITAHUI

2.1. MoNnHbIM rpo30BOM MMMYNBLC

2.1.1. Mpn MCNbITaHUM AOMKEH NPUMEHATLCA NOAHbLINA rPO30BON MMNYAbC 1,2/50 ¢ MaKCMMaNbHbIM
3HauyeHnem HanpaxeHua no N'OCT 1516.1-76. MapameTpbl MMMNY/IbCA U METOAMKA UX ONpeaeneHnsa, a Takxe
TpeboBaHuA K dopme nmnynbca - no FOCT 1516.2-76.

2.1.2. PekOMeHAyeTCA NPUMEHATb FPO30BON MMMY/IbC C YMeHbLIeHHbIM A0 0,05 MKC oTpuuaTenbHbIM
[OMYCKOM Ha ANUTENbHOCTb GPOHTA M HE WCMNONb30BaTb MOJONUTENbHbLIA [OMNYCK Ha AAUTENbHOCTb
MMNYNbCa, T.€. NPUMEHATb MOJIHbIN FPO30BOM MMNYALC C AAUTENBHOCTBIO ¢poHTa oT 1,15 no 1,56 MKc 1
ONMTEeNbHOCTbIO MMmnyabca oT 40 go 50 mKc.

2.1.3. Mpu nUcnbITaHWUM NOAHBIM FPO30BbIM MMMY/IbCOM BETOHHbIX PEAKTOPOB OTPULLATENbHbIM A0NYCK
Ha ANMTeNbHOCTb GPOHTA UMMNYbCA HE HOPMUPYETCS.

(M3meHeHHasa peaakuma, U3m. N 3).

2.1.4. Tlpn umcCNbITaHUM U30AALUN TOKOOTPAHMUYMBAKOLLMX PEAKTOPOB AJAUTENbHOCTb MMMY/bCa He
HOopmMpyeTcA.

2.1.5. Mpun ncnbITaHMM N301AUUM OOMOTOK, MMEIOLLMX BO/bLIYI0 EMKOCTb, A0MNYCKAETCA YBEANYEHME
OANTEeNbHOCTU GPOHTA MMMYIbCa A0 3 MKC.

Mpu HenocpeACTBEHHOM WCMbITAaHUW BbiIBOAA HEWTpanu TpaHchopmaTopa WAKM BbIBOAA HEUTPanu
WYHTUPYIOLWEro peakTopa, a TaKXe Npu UchbiTaHUM 0gHOGDA3HOMO 3a3eMAAIOLLErNO peakTopa AOonycKaeTcA
yBe/nYeHme ganTenbHocT GpoHTa nmnyabca 4o 13 mkc.

(MU3meHeHHan pegakums, M3m. N 3).

2.1.6. Npw UcnbITaHUM BHYTPEHHEN M301ALMM OOMOTOK CUN0BbIX TPAHCHOPMATOPOB, LYHTUPYHOLLMX U
OYyroracAlmx peakTopoB, UMEKLWMX Manyt MWHAYKTUBHOCTb, AOMYCKAeTCA CHUMXeHWe AJANTeNbHOCTU
umnynbca 4o 15 mkc.

2.2. Cpe3aHHbIN FPO30BON MMMNY/bC

2.2.1. CTaHAapTHbIM Cpe3aHHbI FPO30BON MMMY/bC A0/XKEH UMETb NpeapaspagHOoe Bpemsa 2 - 3 MKC.
MeTogmKka ¢$OpMMPOBaAHMA CpPE3aHHOrO0 MMMYJ/ibCa, @ TaKXKe OonpefeneHus ero napameTpoB LOXKHbI
cootBetcTBoBaTtb [OCT 1516.2-76.

CpesatoLee yCTPONCTBO A0IXKHO 0becneymBaTb CTabUAbHOCTb NPeAPa3pALHOro BpeMeHU B npeaenax
+/- 0,15 mKc.

Mpw MCNbITaHMM TPO30BLIM UMMY/ILCOM A0MYCKAETCA BKAOYEHUE AemNdUpPYIOLLEro pe3ncTopa Mexay
MCMbITbIBAEMbIM TPAaHCHOPMATOPOM MU PEaKTOPOM W CpesalolumMm YCTpoicTBOM (4epT. 1), ecnm 6es

yKasaHHOro pesuctopa koadpduumeHT nepexoaa yepes Hynb K, (oTHoweHne makcumanbHoro sHaueHms

nepeoro noaynepuoaa konebaHuii nocae cpesa K MakCMMasibHOMY 3HaYEHMIO CPe3aHHOIo MMMYbCa) MMen
6bl 3HaYeHuWe 6onblue 0,6 Ans TpaHCPOPMATOPOB M PeaKTOPOB KNacca HanpsxkeHua 40 330 KB BKAOUNTENLHO
n 6onee 0,3 ans TpaHcHOPMaTOPOB M pPeaKTOpPoB Kaacca HanpsaKeHua 500 KB u Bbiwe. Mpu NpumeHeHUU

,D,eMI'Id)VIDOBaHMﬂ KO DOIKEeH coCTaBNATb He meHee 0,6 B nepBom cny4yae n He meHee 0,3 B0 BTOpPOM.

2.3. KoOMMYyTaUMOHHbIA MMMYbC

2.3.1. MNpw ncnbITaHUN BHELLIHEN N BHYTPEHHEN U30MALMM CUNOBBIX TPAHCPOPMATOPOB N PEAKTOPOB
OONMNKEH NPUMEHATLCA KOMMYTALMOHHbIA MMMYAbC ¢ NapameTpamu no FOCT 1516.2-76.

2.3.2. PekomeHpayeTcA p[NA BHYTPEHHEW W30/ALMM  CUIOBbIX TPaHCHOPMATOPOB MNPUMEHATb
KonebatenbHbli umnyabc 100/1000, gonycKkaeTcs nNpMMeHeHMe KonebaTeslbHOro MMMYyAbCa C BPeMEHeM
nogbema He meHee 20 MKC U A/ INTENbHOCTbIO He meHee 500 MKC Mpu OTCYTCTBUM TEXHUYECKON BO3MOXKHOCTH
nony4yntb umnynsc 100/1000.

(MU3meHeHHan pegakums, U3m. N 1).

2.3.3. Ana BHYTPEHHEN W30NAUMWM LUYHTUPYIOLWMX PEaAKTOPOB pPeKOoMeHAyeTcs KosaebaTenbHbIN



KOMMYTaUMOHHbIN umnyabe 50/500 no FOCT 1516.2-76.

2.3.4. Tpwn wncnbITaHUM TpPaHCPOPMATOPOB U pPEaKTOPOB KosebaTeNbHbIM KOMMYTALMOHHbIM
MMMYAbCOM OTHOLWEHWE MAKCUMANbHOrO 3HaYeHWA BTOPOro nosynepumosa K MaKCMMaZbHOMY 3HaYeHUIo
nepBoro He A0/XKHO npeBbiwaTh 0,75, a Bpems, B Te4eHMe KOTOPOro KOMMYTaLMOHHbIA MMMY/bC NPEBbILAET
90% MaKCMMa/IbHOTO 3HaYeHUA, He A0/KeH bbiTb meHee 200 MKC.

(8 pea. U3meHeHus N 4, ytB. MNocTtaHoBneHMem FoccTaHaapTa CCCP ot 23.10.1989 N 3151)

2.3.5. [1nAa BHeWHeNn W BHYTPEHHEN KN301AUMU TPaAHCHOPMATOPOB HaMpPAXKEHMA pPeKomeHayeTca
NMPUMEHATb anepuoamYeckmii KOMMYTaLMOHHbIM uMmnyabe 250/2500 no NOCT 1516.2-76.

2.4. ®opma HanpaKeHUA NPOMbILLAEHHOW YacTOTbl

2.4.1. ®opma HanNpsKEeHUs MpPU UCMbITAaHUN (OAHOMMHYTHBIM MAU AAUTENbHBIM), METOAMKA ee
KOHTPO/IA, YaCTOTa UCNbITaTe/IbHOTrO HANPAXKEHWUA AONKHbI YA0BNETBOPATL TpeboBaHmMam FOCT 1516.2-76.

2.4.2. KoHTponb GopMbl HAMPAKEHUA WU HACTOTbl MOMKET He MPOU3BOAUTLCA, €CAN CheLManbHbIMU
MCMbITAHMAMW MOKa3aHO, YTO COOTBETCTBYOWMEe TpeboBaHMA MPU LAaHHOM MCMbITaHUM byayT 3aBefoMoO
cobnoaeHsbl.

2.5. UcnbiTaHWe BHYTPEHHEN U30AALUN TPO30BbIMU MMMY/IbCAMMU

2.5.1. WcnbITaHWMA TrpPO30BbIMM MMMYAbCAaMW MNPOU3BOAATCA MOCAE WCMbITAHUMA HANpAXKeHUeMm
NPOMbILWIEHHON YacToTbl. [lonycKaeTca NpoBefeHMe UCNbITaHUIA TPO30BbIMU MMNYAbCAMWU A0 UCMbITaHUI
HanpaXeHnem NPOMbILAEHHOW YacTOTbl, B 3TOM C/lydae 06bemM HEOBXOAMMbIX UCMbITAHUI HaNpAXKeHUEM
NPOMbILLIEHHOM YacTOTbl A0 UCMNbITaHMI FPO30BLIMU MMMY/IbCAMU OMNPEENSAETCA NPOrPaMMON UCNbITaHUIA.

2.5.2. UcnbiTaHne 130n1ALMKN MACAHbIX TPAHCHOPMATOPOB M PEaKTOPOB PEKOMEHAYEeTCA NPOBOAUTL
npw oTpPULATEe/IbHOM NOASPHOCTU FPO30BOIro MMMYbCa.

McnbiTaHWe M301AUMU CyXMX TPaHCHOPMaTOPOB U PEeakTopoB (B TOM uuciae C AMTON u3onsaumnen)
OO/KHO MPOBOAUTLCA FPO30BbIMM  MMMYy/bCaMW 0benx noasapHocTe (Mo TpU MMMyAbCa Kaxaou
NoNAPHOCTH).

2.5.3. BHyTpeHHAsA u3onauma TpaHcPopMaToOpOB M PEAKTOPOB UCMbITLIBAETCA MPU NPUNOKEHUM Tpex
MO/IHbIX U TPEX CPe3aHHbIX FPO30BbIX MMMY/ILCOB NMOOYEPEAHO K KaxKA0MY M3 BbIBOZLOB MO cxemMam pasa. 1.
JonyckaeTtca npunoxeHue AByX AONONHUTENbHbIX UMMY/AbCOB B C/y4ae Nopym OCLUUANOIPAMM.

BbiBOA, HENTPANN cnegyeT UCMbITbIBATb TOAIbKO NMOJIHBbIM FPO30BbIM MMMNYNbCOM.

(MU3meHeHHan pegakums, M3m. N 3).

2.5.4. Kak npasunao, ucnbiTaHme NoAHbIM rpO30BbIM MMMY/IbCOM A0MXKHO NpeaLecTBOBaTb UCAbITAHUIO
Cpe3aHHbIM rpoO30BbIM MMMNYAbLCOM. [OnycKaeTca M3MeHeHue 3TOro nopafka No pesynbTaTamM OUEHKM
MPOYHOCTU U30AALMM NPU NOJHOM U CPE3AHHOM FPO30BOM MMMY/bCE, €CIN OBHAPYKEHNE NOBPEKAEHUN
N30NAUMM NPU UCNBITAHUN U30NALUK CPE3aHHBIM MMMYNbLCOM 3aTPYAHEHO.

2.5.5. MNepen MCMNbITaHUAMM HeOBXOAMMO MNPOBEPUTb MNapameTpbl TPO30BOFO MMMY/AbCa MpK
Hanpa*keHnun 50 - 75% HOPMUPOBAHHOIO UCMbITAaTENbHOTO.

YKa3saHHaa npoBepKa NpoM3BOAUTCA NPU NOJHOCTbIO COBPaHHOM cxeme UCNbITaHUIM C NOAKNHOYEHHbIM
06bEKTOM.

N3mepeHune HanpaKeHUs rpo30BOro MMMyabca NPOU3BOANTCA C MOMOLLbIO ycTpolicTea no FOCT 17512-
82.

Ona peructpauum NONHOIO MMMyAbCa C LEnblo onpefeneHua ero napameTrposB MNPUMEHAIOTCA
cnepytowme ANUTENbHOCTM pa3BepTKu ocuunnorpada:

ANnUTENbHOCTb GPOHTA MNysbea - oT 3 Ao 10 mKc;

ONNTEeNIbHOCTb UMMYAbCa - He meHee 50 MKC;

3HaYeHMe NepBoM amnAnTYAbl HanpsXKeHUa 06paTHOM NOAAPHOCTU NPU KonebaTenbHOM MMMyabCe -
ot 200 go 500 mKc.

Ocumnnorpammbl  Cpe3aHHOrO UMMNy/bCa caeayeT CHMMATb MNpU  AJUTENIbHOCTU  Pa3BepTKU
ocumnnnorpada ot 10 go 25 mKc.

(MU3meHeHHan pepakums, M3m. N 3).

2.5.6. Aonyckaetca mexay ctyneHAMmn 50 n 100% HOpMMPOBAHHOIO HANPAXKEHUA AaBaTb MMMYAbCbI C
NPOMEXKYTOUHbIMM 3HAYEHUAMN HanpaXeHua, Hanpumep 75 1 90% HOPMUPOBAHHOTO HANPAMXKEHUA.

Mo pe3ynbTaTaM WM3MEpPEHMUI Ha 3TUX CTYNeHAX YTOYHAETCA 3apALHOe HanpA)KeHue reHepaTtopa
UMMNYNbCOB ANA NONYYEHUA HOPMUPOBAHHOIO HaNpPAXeHUA.

OnpegeneHne MaKCMMaNbHOIO 3HAYEHWUA MPUIOMKEHHbLIX MMMYIbCOB NPOU3BOAMTCA MO MacLTaby
OCLUNNOTrPaMM UAKN NOKA3aHUAM NUKOBOrO BOJIbTMETPA.

2.6. NcnblTaHWe BHYTPEHHEN U30NALMM KOMMYTALMOHHbBIM UMMY/1bCOM

2.6.1. UcnblTaHWA KOMMYTALUOHHBIM MMMY/IbCOM MPOBOAATCA MNOC/E TUNOBbIX UCMbITAHUIM FPO30BbIMM



UMMyAbCaMu.

[onyckaeTca MHaA nocnenoBaTeNlbHOCTb WMCMbITAHWIA, MPW 3TOM OHa AOJ/XKHA ObiTb OroBopeHa B
nporpamme MCNbITaHWUA.

2.6.2. BHyTpeHHAs wu3oaauMA TPaHCHOPMATOPOB U PEAKTOPOB MCMbITbIBAETCA KOMMYTALMOHHbLIM
MMMYAbCOM MPU OTPULATENIbHON NOAAPHOCTM NO TPeXyLapHOMY MeToay.

2.6.3. leHepMpoOBaHME KOMMYTALLMOHHbBIX MMNYAbCOB Npon3BoamTca no metoamke NOCT 1516.2-76.

2.6.4. Mepen, UcnbITaHMEM HEOOXOAMMO NPOBEPUTL NAapPamMeTPbl KOMMYTALMOHHOIO MMMY/bca MNpU
Hanpa*keHuun 50 - 75% HOPMUPOBAHHOIO 3HAYEHUA.

MpumedaHuma. 1. Noabop ANUTENBHOCTM MMMYAbCA AOMKEH NMPOU3BOAUTHCA C Y4ETOM BO3MOMKHOFO
YMEHbLUEHUA ero AAUTeNbHOCTU NPU HOPMUPOBAHHOM UCMbITaTE/IbHOM HaMpPAXKEHUN 3@ CYET HaCbIWeHuA
CTanu MarHUTonNpoBoAa. YBennyeHue AAUTeNbHOCTU KOMMYTALMOHHOro UMNyAbca NpU HOPMUPOBAHHOM
MCMbITAaTEIbLHOM HaNpPsXeHUU MOXKeT ObiTb AOCTUTHYTO 3a CYeT MpenBapuTeNbHOro NogMarHWM4MBaHMs
MarHMTonpoBoga MyTem NoJayvu ABYX-TPEX MMMY/NbCOB MOJIOKUTENBHON MONAPHOCTU C MAKCMMAJIbHbIM
3HayeHmem 50 - 75% HOPMMPOBAHHOTO UM MPONYCKAHMA MO 0OMOTKE NOCTOAHHOIO TOKa.

2. Heo6x0aMMO yunTbIBaTb, YTO 33 CYET HEMOCTOAHCTBA OCTAaTOYHOrO HaMarHMYMBaHMA AUTENBHOCTM
MMMNY/IbCOB PAaBHOMO MaKCMMaJIbHOrO 3Ha4YeHUA MOTYT OT/IMYATLCA APYr OT Apyra Ao 5%.

3. BanAHWe HacbIWweHWA CTaan Ha ANUTENbHOCTb MMMNYAbCA CeayeT yuuTbiBaTb NPU CONPOTUBNEHUN
OoCUMNNOTrPaMM, NONYYEHHbIX MPU HOPMUPOBAHHOM UCNbITAaTE/IbHOM HaMpPAXeHWN, C OCUMANOrPaMMaMK,
nonyyeHHbIMU nNpun 50 - 75% HOPMUPOBAHHOTO HaMNpPAXEHMUA.

2.6.5. Bo Bpema ucnbiTaHNM HEOBXOAMMO BECTU KOHTPO/Ib 3aPAAHOI0 HanpsKeHUs KOHAEHCAaToOpoB
ncnblTaTe/IbHOM YCTAHOBKM.

2.6.6. TpagyvpoBKa wu3MepuTeNbHOrO npubopa npomusBOAUTCA NpW  HanpsxeHun 50 - 75%
HOPMMPOBAHHOTO. [10 N3MEpPEHHbIM 3HAaYEHMAM 3aPALHOIO HANPAXKEHUA CTPOUTCA rPadumK, SKCTPaNoNALNEN
KOTOpOro onpeaenatoT HanpsaXKeHue, COOTBETCTBYIOLLEE HOPMUPOBAHHOMY.

2.6.7. [pagynpoBKa NPpOM3BOAMTCA LLAPOBLIM Pa3pAAHMKOM, NOACOEANHEHHBIM K 0OBEKTY UCMbITaHWI
yepes 3aLMTHbIN Pe3nUCTop, UAM APYIMM U3MEPUTE/IbHbIM YCTPOMCTBOM Knacca TOYHOCTU He HUxke 3.
ConpoTuseHMe 3alNTHOrO pe3ncTopa BbibMpaeTca Kak Npu UchbITaHUN OAHOMUHYTHbBIM HanpaXKeHnem.

MpumeyaHue. MNpu npoBeaeHNN UCMbITAHMIA LUAPOBOM Pa3pAAHUK OTKAOYAETCA OT IMHEMHOrO BbiBOAA
NCNbITYEMON OOMOTKM.

2.6.8. N3amepeHune popmbl 1 MaKCUManbHOTO 3HAYEHUA KOMMYTALMOHHOTO MMNY/bCa PEKOMEeHAyeTcA
NPON3BOANTbL MO CXeMe YepT. 27, KOTopasA NO3BOAAET OAHOBPEMEHHO U3MEPATb U MHTEHCUMBHOCTb YaCTUYHbIX
pa3pAanos. B 3Tol cxeme pekomeHayeTca B KavectBe Cl Mcnonb3oBaTb €MKOCTb BBOAA MCMbITYEMOrO
TpaHchopmaTopa, pe3nuctop R fosxkeH ObiTb NpPaKTUYeCcKU 6e3blHAYKTUBHbBIN, BENMYMHA COMPOTUBEHUSA
pesucTopa BblbMpaeTcs B npegenax 50 - 1000 Om.

Cxema M3amepeHuna napameTpa KOMMYTaLMOHHOIO UMMYNbCa
N MHOMKALMA NOBPEKOEHWNN

OmikH
paliint- cam




C1 1 C2 - emKOCTM BBOAA BbICLLUETO HANPAXEHMA UCMbITYEMOTO

TpaHcpopmaTopa; CH - @MKOCTb Ae/UTeNN HU3LWEro HaMnpaKeHus;

C,, C,, -3meputensHble KoHAEHCATOPbI Ha cTopoHe BH 1 HH;

R1 n R2 - pe3nctopsbl 4N U3MepPeHUA TOKOB B HEUTPanu
obmoToK BH 1 HH;
R - nsmepuTenbHbIi pesnctop
COBMELLLEHHOM CXeMbl U3MEPEHUA BE/INYNHDI
KaxkyLLeroca 3apaga U HanpaxeHua obmoTku BH;

U, - HanpsskeHne 06moTkm HH;

I , | -7Toku B HeltTpanu o6moTkM BH 1 HH

H'/ B
YeprT. 27

JonyckaeTca nNpou3BOAUTb U3MeEpeHWe napameTpoB KOMMYTALUUOHHOINO MMMyAbCa C MOMOLLbIO
OTAENbHOIO AeNNTEeNA HANPsAKeHWA, NPUCOEAMHEHHOTO K JIMHEMHOMY BBOAY WCMbITYEMOW OBMOTKM
TpaHcpopmaTopa.

2.7. UcnbiTaHWe BHYTPEHHEN M30AALNN HaNpPAXKEHMEM NMPOMbILLNEHHOM YacToTbl

2.7.1. OuepeaHOCTb MUCNbITaHUI OOMOTOK BbICLWIETO, CPEAHEr0 W HUSLWEro HAMPAXKEHWUN
TpaHcPOpPMaTOpPOB He pernameHTUpyeTcA.

2.7.2. Tlocne MCMNbITaHWIA  HaMNpAXeHWeM OT BHELWHEero WCTOYHUKA WM30AAuUMA  0BMOTOK
TPaHCHOPMATOPOB U AYroracsAliMX PeakTopoB C NOAHOW M30AALMEN HEUTPanu UCNbITbIBAETCA ABOMHbBIM
HOMMHA/IbHBIM HaMNpPAXeHMEM NOBbILEHHOW YacTOTbl, MHAYKTUPOBAHHbIM B CaMOM TpaHchopmaTope nau
NPUNOXKEHHbIM MeXAYy BbIBOAAMW peaKTopa.

2.7.3. U3onauma obMOTOK TpaHCHOPMATOPOB (CMNOBbLIX W HaMPAXKEHMA) C HEMOJHOM M3oNAuMeN
HEeNTpPann nocie WCMNbITaHUN OT BHELWHEro MCTOYHMKA WMCNbITbIBAETCA OAHOMMHYTHBIM HanpsrKeHUem
MOBbILIEHHOM YaCcTOTbl, UHAYKTUPYEMbBIM B CAMOM TpaHCPopMaTope, MPM 3TOM HaMNPSKEHUE Ha HENTPAAN He
OOJIKHO NpeBbIWaTh UCMbITAaTe/IbHOro HanNpAXKeHus.

2.7.4. MeTogMKa NogbeMA HaNpPAXKEHUA, BbIAEPHKKN NPU UCMbITAaTE/IbHOM HAaNPAXKEHUN N CHUXKEHUA
HanpAXeHuA A40/KHbl nposoanTbea no NOCT 1516.2-76.

2.7.5. U3amepeHune mncnbiTaTeNbHOro HanpA*KeHMA NPOBOAAT C NMOMOLLbID BOAbTMETPA HA CTOPOHe
HU3LWEero HanpPAXXeHWA UCMNbITAaTENbHOM YCTaHOBKW UKW APYFOro U3MepuTenbHOro npubopa uam ycTponcTaa,
N3MEPAIOLLNX AENCTBYIOLLEE UAM AMMAUTYAHOE 3HAYEHNE BbICOKOIO HanpAXKeHWA, NporpaaynpoBaHHbIX Mo
LLIAPOBOMY Pa3pPALHUKY UK APYTOMY U3MEPUTENBHOMY YCTPOMCTBY KaAacca TOYHOCTU He HUKe 3. BonbTmeTp,
NPUMEHAEMbIN A7 U3MEPEHUA AEWCTBYIOLLEro 3HaYeHMA, A0MKeH ObITb KAacca TOYHOCTU He HuKe 0,5, a
BO/IbTMETP AN U3MEPEHUA aMNINTYAHOTO 3HayYeHus - He Huxe 1,0.

lpagyvpoBKa BONbTMETPA [AOJKHA MNPOM3BOAUTLCS MPU BKAKOYEHHOM OOBEKTE WCMbITAaHUA W
HanpsxeHun 50 - 75% HopmMMpOBaHHOro. MPaayMpoBKa AOXKHA MPOU3BOAUTLCA OIS KAXKAOW O0OMOTKM
ncnbiTbiBaemoro TpaHchopmartopa.

(MU3meHeHHan pegakums, U3m. N 1).

2.7.6. Tlpn MCNbITaHUM OT BHELUHEro MCTOYHUKa rpagymposKka npounssogutca no NOCT 17512-82 ana
Kaxkaol 06BMOTKM UCNbITbIBaEMOro TpaHchopmaTopa.

2.7.7. Mpyn nCNbITaHUM UHAYKTUPOBAHHBIM HaMNpPAXKEHMEM MNOBbILEHHOW YacTOTbl TPaHCHOPMATOPOB
KnaccoB HanpsxeHua 110 KB u Bbiwe rpafyMpoBKY M3MEPUTESIbHOIO YCTPOWMCTBA pPEeKOMeHAyeTcs
NPOU3BOANTL HE MeHee Yem ANA Tpex 3HadyeHui HanpaxeHus (40, 60 n 80% HopmupoBaHHOro). Mo
M3MEPEHHbIM 3HAYEHUsIM HanpsaKeHua Ha cTopoHe HH cTpouTca rpaduK, aKCTpanoasumenn KOToporo
onpeaenaloT Hanpa*KeHue Ha ctopoHe HH, cooTeBeTcTBYlOWEE HOPMUPOBAHHOMY HaNPAXEHUIO HA CTOPOHE
BH.

2.7.8. MNpun nsmepeHn HOPMMPOBAHHOIO HaNpPAXKEHNA TPAHCPOPMATOPOB, N3FOTOB/IEHHbIX MO TEM XKe
yepTerkam, YTO U TpaHCHOPMATOPbI, UCMbITaHHbIE PaHEe, N NPU YCNOBUN HEM3MEHHOCTU CXEMbI UCMbITaHMA
OOMNYCKAeTCcA NPOBEPATb rPafynpPOoBKY ANLLb ANA OAHOM TOUYKM NpU HanpsaKeHun 50 - 85% HOpMUPOBAHHOTO
ONA aMNANTYAHbIX UK AeACTBYIOWMX 3HAYEHUIA.

2.7.9. onycKkaeTcsa NPUMEHSATb 418 U3MEPEHMA UCNbITaTeIbHOrO HanpaAXeHMa eMKOCTHbIN AeNuTenb,
06pa30BaHHbI EMKOCTbIO MHBEHTAPHOIO BBOAA HA U3MEPUTE/IbHYHO OOKIAaAKY B KayecTBe BEPXHEN CTYNEHM



M MarasmHa eMKOCTEN Kflacca TOYHOCTU He HuKe 0,2 - B KaYecTBe HWMKHeW cTyneHu genutens. Emkoctm
MHBEHTaPHOrO BBOAA A0/IKHbI 6bITb M3MEPEHbI C MOrpewHocTbio He 6onee +/- 0,2%.

Jenvtenb ¢ AaHHbIM MHBEHTApPHbIM BBOLOM B KAUeCTBE BEPXHEM CTYNeHM AOIXKEH Nnepuoauyecku (He
peXke oAHOro pasa B roa) rpagympoBaTbcA MO LWAPOBOMY Pa3pAAHMKY npu HanpaxeHusax 60, 80 n 90%
HOPMWPOBAHHOIO WUCMbITAaTENbHOTO HanpaxeHusa. Mpu onpeseneHUM macwTabHoro KoadduumeHTa
OEennUTeNna HanpaXeHUa [O0MXKHbI OblTb YY4TEHbI EMKOCTb M3MEpPUTENbHON OO6KAagKM BBOAA HA 3eMAI0 U
€MKOCTb CoegMHUTENbHOrO Kabens.

2.7.10. Mpun onpegeneHMn UCNbITaTe/IbHOTO HAMpPAXeHMA OAHOTUMHbIX TpPaHCPOPMaATOPOB W
peaKkTopoB Knaccos HanpaxeHmAa p[o0 110 KB BKAuMTeNbHO Ha cTopoHe BH wucnbiTbiBAemoro
TpaHchopmaTopa [AOMYCKAETCA MCMNONAb30BaTb FPaZyMpPOBOYHbIE [AaHHbIE MWCMbITAaTE/IbHOW YCTAaHOBKM,
onpeaeneHHble paHee NPU MUCNbITaHUAX OOBLEKTOB, M3rOTOB/IEHHbLIX MO TEM ¥Ke YepTerkam, Npu yCIoBUM
HEN3MEHHOCTU CXeMbI, ee NapameTpoB U UCTOYHWMKOB NUTaHMA UCMbITbiIBaeMoro TpaHchopmartopa.

2.7.11. Mpn ncnbITaHMAX TpPaAHCHOPMATOPOB KAaccoB HanpaxeHua Ao 10 KB BKAOUMTENbHO OT
BHELHEro UCTOYHMKA M3MEPEHWE WUCMbITAaTeNIbHOTO HAMpPsXEeHWs AO0/KHO MPOM3BOAUTLCA Npubopom ¢
TpaHCHOPMaATOPOM HaNPAKEHUA UAN KMAOBONBTMETPOM, NMOAKAOYEHHbIM Ha cTOpoHe BH mncnbiTbiBaemoro
TpaHcpopmaTopa.

2.7.12. WcnbiTaHMe [AUTEbHBbIM HAMPAKEHUWEM MPOMbIWIEHHOM 4YacToTbl MPOBOAMUTCA NoOCAe
UMMYNbCHbIX UCMBITAHUIN U UCMBbITAaHWI OAHOMMUHYTHBIM HAaNPAXKEHWEM NPOMbILAEHHOMN YacToTbl.

2.7.13. WcnblTaHWe AAWUTENbHBIM HaNpsXeHWem cnefyeT MNpoBOAUTb MO CXEME C 33a3eMJ/IEHHOM
HelTpanbto npu TpexdasHom BO36YyXKAeHUW. [lonyckaetca nodasHoe WChbITaHWE  AJUTENbHbIM
HanpAXXeHNem U COBMELLEHNE UCMbITAHUIM ANUTE/IbHBIM HAaNPAXKEHUEM C UCMbITAHWEM OAHOMUHYTHbLIM.

2.7.13a. Bo Bpemsa Bcero nepmoga Bo3AeNCTBMA A/IMTENbHOTO UCMbITAaTENbHOTO HaNpAMKeHUa cneayet
N3MepPATb MHTEHCMBHOCTb YacCTMYHbIX Pa3pAdoB (Kakylimica 3apaa) B cootsetctBum ¢ FOCT 21023-75,
OTMeYan HanpsarKeHne BO3SMOXKHOINo BO3HMKHOBEHMUA M NOracaHMA YaCcTUYHbIX pa3pAagoB BO BpemA nogbema
N CHUMKEHMA HanpsaKeHuMA. [lonycKkaeTca BO Bpems BO34ENCTBUA HaNpAXKeHUA, NPEBbIWAOLWEro A1UTebHoe
Hanps)XXeHWe MNPOMbIWAEHHON YacToTbl, HabnlAeHWEe 3a YacTUYHbIMM pPa3pAgaMM  He NPOBOAUTH.
Kaxkywmiica 3apag, M3MepeHHbId C MOMOLLBbIO FPagyMpoOBaHHOIO M3MEPUTENbHOFO YCTPOMCTBA, cneayet
OTHOCUTb K HanbonbLUen BEIMYMHE aMNANTYAbl NOBTOPAIOLMXCA MMMY/bCOB.

CnyvaiHble HeperyaspHble CUrHasbl ¢ 60abLION aMNANUTYA0M He A0/KHbI MPUHMMATLCA BO BHUMAHME.

(BeegeHn agononHutensHo, Mam. N 2).

2.7.14. TpagyvnpoBKYy ANA UCMbITaHMA Mexayda3HOM U30aALMM NPOBOSAT, U3MEPAA HaMNPAXKEHUe Ha
OAHOM W3 BblBOAOB OOMOTKM BbICLIEr0 HanpsxXeHua oTHocuTenbHOo "3emnun". MonyvyeHHoe 3HayeHue,

YMHOXeHHOe Ha v/ 3, npuHMmaeTca 3a mexaydasHoe HanpaxKeHue.

2.7.15. OgHOBpEeMEHHOE UCMbITAHUE 3/IEKTPUUYECKON NMPOYHOCTU BHYTPEHHEN U BHELIHEN M30aaLUn
WK OTAENbHOE UCMbITAHUE INEKTPUYECKOM NPOYHOCTU BHELIHeM n3onaumm nposogAat no NOCT 1516.2-76.

2.7.16. Ecan TpaHchopmaTop BblAeprKan MOJIHbIA KOMMIEKC UCMbITaHUM 3/IEKTPUYECKON NMPOYHOCTH
N301ALMN HaNPAXKEHUEM MNEPEMEHHOr0 TOKa MPOMBILI/IEHHOM YacTOTbl U BHYTPEHHAA M30AAUMA Mocne
nepBbIX UCMbITaHWUM OCTa/laCb HEM3MEHHOM, TO YPOBHW UCMbITaTe/IbHbIX HANPAXKEHUW OOMNYCKAETCA CHU3UTD
00 90% OT HOPMUPOBAHHbIX UCMbITAaTE/IbHbIX HAMPAXKEHWUI.

2.7.17. AnAa 3awmTbl UCMbITbIBaEMOro TpaHchopmaTopa OT CAy4aMHOro Ype3mepHOro NOBbIWEHWA
HanpsXeHWa napannesbHo 0OMOTKE HU3LWEro HanpAXKeHUA PEKOMEHAYETCS NPUCOEANHUTD Yepes PesncTop
3aWMTHbIA LIAPOBOM paspAgHUK C NPOBUBHLIM HanpaxeHuem, cooTeBeTcTBytowum 115 - 120%
HOPMMPOBAHHOIO UCMbITAaTE/IbHOIO HAaNPAMKEHUA.

2.7.16, 2.7.17. (BBegeHbl gononHutensHo, Nam. N 2).

2.8. O6HapyKeHUe NoBpeKAEHUI NPU UCMbITAHWUU FPO30BLIMKU MMMYbCaMU

2.8.1. lna o6HapyKEHNA NOBPEKAEHUN BHYTPEHHEN U30NALUN TPAHCHOPMATOPOB U PEAKTOPOB NpK
UCMbITaHUWN TPO30BbIM UMMY/IbCOM B KaYecTBE OCHOBHOMO AOJIKEH NPUMEHATbCA METOZ, OCHOBaHHbIN Ha
U3MEHEHMUU B C/ly4ae NOBPEXKAEHUA M30NALNKN, COBCTBEHHDbIX KONebaHN B 0OMOTKe, KOTOPble BO3HUKAIOT
NPV NPUAOKEHUM K HeN MMnyabca. MNpu UCNbITaHUU CHUMAKOTCA OCLLUANOTPAaMMBbl 3TUX KOlebaHUi.

Ob6pasyom Ansa cpaBHEHUA CAYXKAT OCUUIIOrPaMMbl, NoJsiydeHHblie npu 50 - 75% HOpMUPOBAHHOIO
ncnblTaTeNIbHOTrO HanpsxeHua. Ecam ocumnnorpammbl, MNOMYYEHHbIE MPU HOPMANbHOM HaAMPAXKEHUM,
coBnagarT no ¢opme ¢ obpasuLOBbIMKU, TO MUCMbITbIBAEMbIA TPaHCHOPMATOP WMAW PeakTop cyMTaeTcA
BblAEpPXKaBLIMM AAHHOE HaNpAXeHue.

Kpome yKa3zaHHOIro MecTa, 0 HaJIMYnM NOBPEKAEHUA N30AALMM MOTYT CAYKUTb CAeayoLMe NPU3HAKMK:

WCKaXKeHMe BO3AENCTBYIOLLErO FPO30BOro MMMYbCa;



OTCYTCTBME pa3pAfa Ha CPe3alolemM MPOMENKYTKE B C/y4ae WCMbITAHMA Cpe3aHHbIM FPO30BbiM
UMMYNbCOM.

Ona peructpauum KonebaHMn B 0OMOTKE, K KOTOPOM HEMnocpeacTBEHHO MpPWKIaabiBaeTcs
MCMbITaTeNIbHbIA MMMYAbC (NEPBUYHBLIA TOK), PEKOMEHAYeTCs YCTaHaB/AMBaTb Cledylolne AJUTENbHOCTU
pa3BepTKM ocuunnorpada:

ot 150 go 300 MKc - npu NOIHOM MMMyAbCe

(B cnyyae peructpaumm npu ABYX AJAUTENIbHOCTAX PA3BEPTKWU, MEHbLUYID AJUTENbHOCTb clepyeT
ycTaHaB/MBaTh B npegenax ot 10 ao 30 mKc);

oT 30 o 50 mKc - npu cpesaHHOM MmMnyabce.

Pernctpaumio KonebaHmit B 0OMOTKAx, K KOTOPbIM He MPUKIaAbIBAETCS HENnocpeacTBeHHOo
MCMbITAaTeNIbHbIA MMMYAbC (BTOPUYHBIN TOK), PEKOMEHAYEeTCs MPOM3BOAUTb MPM MOJHOM W CPe3aHHOM
MMMYNbCax NpU ANUTENbHOCTM Pa3BePTKM ocumunnorpada, pasHol oT 3 Ao 6 nepnoaos KosnebaHuii OCHOBHOM
rapMOHMKM, BbI3BaHHbIX MOJIHbIM MMMYJ/IbCOM.

(MU3meHeHHan pegakums, U3m. N 3).

2.8.2. Ina obHapyKeHUA MOBPEXAEHUI U30AAUMMK TPAHCHOPMATOPOB M PEAKTOPOB HA MAACTUHBI
ABNeHMA ocumnnnorpada MoKeT 6bITb NOAAHO OAHO UAN HECKOIbKO HaNpAXKeHWN:

noTeHUMan B HEMTPAM UCMbITYEMOW OOMOTKM, 3a3eMIEHHON Yepes U3MEPUTE/IbHbIN S/1EMEHT;

NoTeHLUMaN HEUCNbITYEMbIX IMHENHbIX BBOAOB TpexpasHOro TpaHcHopMaTopa, 3a3eMNeHHbIX Yepes
N3MEPUTESbHbIA 1IEMEHT;

NoTeHLMaN NMHEeNHbIX BBOAOB TPAHCHOPMATOPA, 3a3EM/IEHHBIX YEPE3 USMEPUTE/IbHbLINA SNEMEHT, NPU
nogaye rpo30BOro MMMYJ/ibca B HEUTPab;

NoTeHLMan 3aKOPOYEHHbIX KOHLLOB HEUCMbITbIBaE@MON 0OMOTKM, 3a3EMIEHHbIX YEPE3 USMEPUTENBbHbIN
3/IEMEHT;

HanNpsAXeHWe MeXAy KOHLAMM HEeUCnblTbIBAEMOM OOMOTKM, PasOMKHYTOM WM 3aMKHYTOM Ha
N3MePUTEIbHbIN 3/IEMEHT.

Cxembl Ana 0b6HapyXKeHMA NoBPeXKAEHUN N30A5UNM NpUBeAeHbl Ha YepT. 18 - 26.

2.9. ObHapyKeHMe NoBpeXaeHMA NPU UCNbITAHUN KOMMYTALNUOHHbBIM UMNY/1IbCOM

2.9.1. O6HapyXeHMe NOoBpPEeXAEHUN BHYTPEHHEN M30aAUUK TPaHCPOPMATOPOB M PEaKTOPOB MNpwu
NCMNbITaHUN KOMMYTALLMOHHBIM UMMY1bCOM NMPOU3BOANUTCA CONOCTABAEHUEM OCLIMANOrPAMM TOKa HEUTPaAmn
npyv HOPMUPOBAHHOM HAMPAXEHUU C OCUMANNOTPAaMMaMMK, CHATbIMU npu 50 - 75% HOpmMUpOBAHHOrO.
PekomeHayeTca nNpu MCMbITAaHUM KOMMYTALMOHHbIM MMMNY/NbCOM [AJ1IA HAKOMJEHMA OnbiTa NPOBOAUTH
N3MepeHne NMHTEHCMBHOCTM HYacTUYHbIX PAa3pALOB.

Cxema gns obHapyKeHMA NOBPEXAEHNIN B CMI0BOM TpaHchopmaTope NpMBeAeHa Ha vepT. 27.

2.9.2. O nospexaeHnn N301auMn CBUAETENbCTBYIOT:

OT/INYME OCLMNNOTPaMM TOKA HEUTpanm, cHATbIX Npu 50 - 75% HOPMMPOBAHHOTO 1 HOPMMPOBAHHOM
HanpsA»XeHWW, He CBA3aHHOE C HaCbILWEeHMEM CTa/IM MarHMTONpPoBOAa;

pe3Kkue cpesbl WUCMbITAaTENIbHOFO HAMNPAXKEHUA, MPU 3TOM HEOOXO4MMO YUUTbIBATb WM3MEHeHMue
ncnbITaTe/IbHOIO MMMYJ/IbCa, BbI3BaHHOE HACbILWEeHWeM MarHMTonposoaa.

MpumeyaHue. 3BYK, NoABAAOWMIACA B Hake TpaHcPopmaTopa B MOMEHT MPUIOKEHUA MMMNY/bCa,
BO3HMKaeT U3-3a MarHUTOCTPUKLMW U, CIe0BaTe/IbHO, He ABAAETCA MPU3HAKOM NOBPEXAEeHUA.

2.10. O6HapyKeHMe NoBpeKAEHUI NPU UCTbITAHUU HANPAXKEHMEM NPOMbILLNEHHOM YacTOoTbl

2.10.1. Mpu UWCMAbITAaHWM BHYTPEHHEN W30AAUUM MaCAAHbIX TPaHCPOPMATOPOB U PEaKTOpPOB
obHapyXeHMe MNOoBPEXKAEHUA M30/AUUN BedeTcs Mo pady NPU3HAKoB, yKasaHHbix B TOCT 1516.2-76,
XapPaKTepPU3YHOLMX HaMYMe HeZoNyCTUMbIX NOBPEXAEHUN.

2.10.2. Ans TpaHcPOpMaATOPOB, NMPU MCMAbITAHUAX KOTOPbIX MPOU3BOAUTCA M3MEPEHWUE YACTUUHbIX
pa3pAnoB, OLEHKA COCTOAHMA M30NALMM NPOU3BOAUTCA MO XaPaKTEPUCTMKAM YaCTUYHbIX pPa3pagoB B
cooTBeTCcTBMM C N. 3.4,

MeToanKa n3mepeHunii YacTUYHbIX paspagos - no FOCT 21023-75.

3. OBPABOTKA PE3Y/IbTATOB

3.1. TpaHchopMaTop MAM PEaKTOpP CYMTAETCA BblAEPKABLWMM UCMbITAHWUE FPO30BLIMM MMMYAbCAMMU,
ecnn 6bi10 MPUIOKEHO HE MeHee TPeX MMMY/AbCOB HOPMWMPOBAHHOIMO UCMbITATE/NIbHOrO HaMpPAXKEeHUA U
OTCYTCTBOBA/IM MPU3HAKN NOBPEKAEHUIA U30NSALMM, NPUBEAEHHDbIE B M. 2.8.

EcnM MMeloTCA COMHEHMs B paclIMPPOBKE OCLMAIOrPaMMm, TO OKOHYaTe/NbHOEe 3aKalyeHue o



pe3ynbTaTax UCMbITAaHUA MOXeT BbITb cAeNaHO HA OCHOBAHMM pe3ynbTaToB pa3bopku TpaHchopmaTopa.

Mpwn NoABAEHMWN Ha OLHOM M3 CTYMEHEeN HAMPAXKEHUA UCKAKEHUIN OCUMAIOTPAMM U NPU OTCYTCTBUMU
OCTaNbHbIX MPWU3HAKOB MOBPEXAEHMI M30NALNN HEODBXOAMMO TLLATENIbHO MPOBEPUTb CXEMY UCMbITAHUMN U
3N1eMeHTbl CXeMbl OBHapyXeHUs NOBPEXAEHUMN, T.e. UCKAXKEHWUSA OCUMAIONPAaMM MOTIN OblTb Bbl3BaHbI
HENCNPABHOCTbIO B 3TUX CXEMaX.

PekomeHaaummn no pacwindpoBKe OCLUUANOIPAMM NPUBEAEHbI B CNPaBOYHOM puaoKeHum 6.

(MU3meHeHHan pegakums, M3m. N 3).

3.2. TpaHchoOpmaTOp CYMTAETCA BbIAEPKABLWIMM MCMbITAHWE KOMMYTALUMOHHBIM MMMYAbCOM, €Cau
6b110 NPUNONKEHO HE MEHEE TPeX UMMY/IbCOB HOPMMPOBAHHOIO UCMbITAaTE/IbHOrO HaNPAMXKEHMA U NPU 3TOM
OTCYTCTBOBA/IM MPU3HAKM NOBPEKAEHMA, YKa3aHHble B M. 2.9.

MNckarkeHne OAHOM WAW HECKOJIbKMX OCUMANOTPAMM MNPU HOPMWMPOBAHHOM HaMpAKeHuu no
CpaBHeHUO ¢ ocuunnorpammamm npu 50 - 75% HOPMMPOBAHHOIO HaNPAXEHUA CBUAETENbCTBYET O
NoBpPEeXAEHUM U30NALUKN, ECIN HE YCTAHOBAEHbI APYrMe NPUYMHDI.

3.3. BHyTpeHHAAa u30naumna TpaHcHOPMATOPOB M PEaKTOPOB CYUTAETCA BblAEPIKABLUEN UCMbITaHUE
HanpsAXXeHnem MPOMbILJIEHHOMW YacTOTbl, €C/AIM  OTCYTCTBOBA/IM MPU3HAKM MOBPEXKAEHUA WU30NALUM,
npueegeHHoble B n. 2.10.

Mpu UCNbITAaHUAX N30NALMN OOMOTOK KaccoB HanpsarkeHus 35 n 110 KB macnsHbIx TpaHcdopmaTopos
N peaKkTOpOB, 3a/IMBAEMbIX Maciom 6e3 NpMMeHeHUs BaKyymMa, SONYCKAOTCA e4MHUYHbIE NMOTPECKUBAHMA,
€C/IM OHW He COMPOBOXKAAMTCA M3MEHEHMEM pPeXMMa B MCNbITAaTENIbHOW YCTaHOBKE (M3MeHEeHWeMm
noKasaHuii npubopos, NPobHoA MUCKPOBOIrO MPOMENKYTKA Ha 3alUMTHOM LWAPOBOM paspALHMKE U T.n.),
NoABNAIOLMECA J/INWb NO  AOCTUMNEHUW MNONHOFO 3HAYEHMA UCMbITATE/ILHOTO HAMNPAXEHUA U He
NoABAAIOLLIMECA MPU NOBTOPHOM UCMbITaHMU. PN HANMYUKN NOTPECKMBAHMIA U NPU NOBTOPHOM MUCMbITaHUU
[OMyCKaeTcA MpOoBEAEHUE elle OAHOTO UCMbITaHWA TpaHcdopmaTopa (peakTopa) Moc/ie OocyLiecTBAEHUS
TAKUX MepPonpUATUIA KaK 4OMNOHUTENIbHbIN OTCTOM, NPOrpes, NOBTOPHAA CyLUIKa, UK APYIUX MEPONPUATUIA
ONA yaaneHna BO34YLWHbIX BKAKOYEHUI B U30AALMUMN.

Mpu UcNbITaHUM BHYTPEHHEN M30AALUK MAcasHbIX TpaHchopmaTopoB 40 110 KB, 3annBaembIx Mac/iom
6e3 Bakyyma, Aonyckaetcs cnabasa KucteBasa KOpoHa B BO34yxe M clabble cKonb3aline pa3paabl Mo BHELWHEN
nosepxHocTn papdopa BBOAA, OAHAKO B Cy4ae UCMbITaHUA C USMEPEHMEM YACTUYHbIX Pa3pPAL0B KOPOHa U
pa3pagbl He AOoNYCTUMBI.

MpyK UCNbITaHUK CyXMX TPaHCPOPMaATOPOB U TPaHCPOPMATOPOB C ANTON M3oasAUMEN cabas KucTeBas
KOpOHa B BO34yxe W c/abble CKOMb3AlWMe paspanbl AOMNYCKAOTCA NIMWb B TOM CAyvae, €C/IM KOPOHa U
pa3pAabl 38 BPEMSA UCMbITAHUA HE MOTYT BbI3BaTb MOBpPEXAEHUE TBEPLON U30NALUMN.

Mpn NpMemocaaToYHbIX MCMbITAHUAX CYXUX TPaHCHOPMATOpPOB W TPaHCHOPMATOPOB C JIUTOM
n3onAUMell He [OMYCKaeTCs MOABJAEHME KUCTEBOM KOPOHbl WM  CKONB3ALWMX pa3psgoB  (ntobol
WMHTEHCUBHOCTW), EC/ZIN OHU He HabtoA4annCb NPU TUMOBOM UCTbITAaHUM.

3.4. OueHKa COCTOAHUA MU30NALUN CUNOBBIX MAC/AHBIX TPAHCHOPMATOPOB, NPU UCMbITAHUN KOTOPbIX
NU3MEpPSANNCE YacTuuHble paspagbl no [OCT 21023-75, npousBOAUTCS MO pe3ynbTaTam M3MepeHui
XapPaKTePUCTUK YaCTUYHbIX Pa3pAa0B.

3.4.1. TpaHcdopmaTop cremyeT CYMTaTb BbIAEPNKABLWIMM MUCMbITAaHWE METOAOM AJUTENIbHOro
WMHAYKTUPOBAHHOIO HaMNpPAXKeHMUA NEPEMEHHOIO TOKA NPOMbILWAEHHOMN YacTOTbl, eC/Nn:

a) He Npomn3oLW/I0 NaaeHns (Cpesa) UCNbITaTeIbHOro HaMNPAXKEHUS;

6) 3HaueHMe KaxKylieroca 3apAga YacTUYHbIX Pa3psAdoB, M3MEPEHHOE MO BCEM M3MEPUTE/IbHbIM
KaHa/JlaM B TeYEHUE BbIAEPXKKU ANNTENbHOTO UCMbITAaTE/IbHOTO HanpAXeHUsA, He MPEeBbICUAO NpeaebHbIX
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sHauenuii, coctasnstowx 3-107" Kn npu ucnbiratensiom vanpsennn (1,3-1,4)U

npeaenbHOro 3Ha4eHuA.
3.4.2. Echm namepeHHaAa MHTEHCUBHOCTb YaCTUYHbIX Pa3pAA0B npesBbilllaeT 3Ha4YeHNA, YCTaHOB/IEHHbIE

B n. 3.4.1, HO He BblwWwe 3-107° Kn, To npu pelweHnn Bonpoca o BbiMycKe UCMbITbiBaeMoro TpaHcdopmaTtopa
NPOBOAMTCA aHaNM3 MO ONpefeneHUto MecTa UCTOYHUKA YAaCTUYHbIX Pa3psaLoB Ha OCHOBE CrneLlmasbHbIX
namepeHuii no NMpunoxkeHuto 2.

3.4.1, 3.4.2. (U3meHeHHasa pegakuma, Nam. N 2).

3.4.3. (UckntoueH, Nam. N 2).

3.4.4. Ecnm ecTb NpeanonoXKeHne, YTo Ha pPesybTaTbl USMEPEHUI CYLLECTBEHHOE BAUSIHUE OKasanu
NMOMEXM, TO A4O/IXKHbI OblTb MPUHATEI MEPbI MO CHUMKEHUIO 3TUX MOMEX, Nocae Yero HeobxoAMMO NPOBECTH



NOBTOPHOE MUCMbITaHUE ANUTENbHbIM HanpPsaXXeHUeM NPOMbILLAEHHOMN YacToTbI.

MpumeydaHue. Momexn moryT 6biTb 06HapyXKeHbl ocUUANorpadUIECKUM N3MEpPeHMeM BCNeACTBUE He
CUHXPOHHOCTU NMOMEX C UCMbITAaTeIbHbIM HanpsaxeHuem. CnegyeT UccneaoBaThb, He CBA3aHbl 1M U3SMEPEHHbIe
3HAYEHUSA C WUCTOYHUKOM nNMTaHMA (B 3TOM c/Aydyae HeobXoAMMO MOAKNIUNTL MeXKAy BbIBOAAMMU
NCMNbITbIBAEMOTO TpaHCcPopmMaTopa M MCTOUYHMKOM MUTAHUA CUNOBOM GUABLTP HUMNKHUX 4acToT) WUAN C
pa3psaamm Ha obbeKTax, HaxoAALLMXCA NOJ NAaBaloWMM MNOTEHLMANOM B UCMbITaTE/IbHOM 3a/e, KOPOHOWM
Ha NOTEeHLMaNbHbIX YaCTAX UCMbITATE/IbHON CXEMbl UM OCTPbIX KPOMKaX 3a3€MJIEHHbIX YacTeN.

3.4.5. Ecnm Ha ocHoBe NpoBeAEeHHbIX N3MEPEHWNI YCTAHOBIEHO, YTO MCTOYHMK YaCTUYHbIX Pa3paaoB
HaAX0A4MTCA B 30HE YACTO MACNAHbIX MPOMEKYTKOB UM B APYITMX MECTax, He NpeaCcTaBAAOWMX ONACHOCTM AN
nsonauMmn TpaHchopmaTtopa (Hanpumep B mMecTe YCTaHOBKM BBOAOB OOMOTOK HU3LLIEro HanpsxKeHud), To
TpaHchopmaTop MNPU3HAETCA FoA4HbIM K 3KCMAyaTauuu, NpyM 3TOM PEKOMEHAYETCA MNPUHATb MepPbl Mo
YCTaHOBNEHUIO UCTOYHMKA YaCTUUYHbIX pPa3paaoB (Hanpumep 3ameHa BBOAOB NepeK/1lovaloLLero yCTpoicTea
M ap.), nocne 4yero HeobXoAMMO NPOBECTM MOBTOPHbIE ANAUTE/NbHbIE WCMNbITAHUA HaNPAKEHUEM
NPOMBbILW/IEHHOM YacTOTbl B TeyeHne He meHee 30 MUH.

3.4.6. Ecnn aHann3 NpoBeAeHHbIX U3MEPEHNN HE JaeT OCHOBAHWI onpeaeneHHO YCTaHOBUTb MeCTO
YaCTMYHbIX paspagoB, To TpaHchOpmaTOp [OMKEH ObiITb AOMNOJAHUTENBHO NOABEPrHYT WCMbITAHUIO
ONTENbHBIM HanpsiKeHMeM NPOMbILWIEHHON YacToTbl B TeyeHMe 1 - 2 4, Npu KOTOPOM KarKylmiica 3apag,
YaCTUYHbIX PA3PALOB HE 0/IKeH YBE/IMYMBATLCA NO CPAaBHEHUIO CO 3HAYEHUAMM, MONYYEHHBIMU NPU NEPBOM
UCMNbITaHUKU, B MPOTUBHOM Cayyae TpaHchopmaTop OGpaKyeTcs M NPOBOAUTCA BbIIBAEHWE U YCTPaAHEHUue
MCTOYHMKA YaCTUYHbIX pPa3paAaoB.

3.4.6a. Ecnm Kaxkywminca 3apag Bo3pactaeT M 3aMeTHOE BPpeMA NPeBbIWaeT NpeaenbHY0 BEJIMYMHY, a
3aTeM CHOBa YMEHbLUAETCA HUXKe MpeaenbHOM BEeNNYMHbI, TO WCMbITaHME ciedyeT NpPoJo KUTL 6e3
nepepbiBa, NOKa NpMemsemble BENMYUHBI ByayT nosyyeHbl B TeyeHne 30 MnH. CnyyaliHble HeperyaspHble
CUrHanbl ¢ 60NbWON aMNANTYA0M He AO0KHbI MPUHMMATLCA BO BHUMAHMeE.

(BBegeHn agononHutensHo, Mam. N 2).

3.4.7. PeKomeHpyeTcA nepen nposegeHUem  AOMNONHUTENbHOrO  WUCAbITAHMA  AJAUTENbHbIM
Hanps>KeHMEeM MNPOMbILJIEHHOM YacToTbl No M. 3.4.6 NpoBecTM OAHO WAW HECKO/IbKO U3 CleayloLmnx
MEepPOnpPUATUIA:

JOMNO/THUTENbHbIN OTCTOM Macna;

Harpes TpaHcpopmaTopa;

nepesanmBky mMacna;

NOBTOPHYIO TEPMOBaKYYMHY0 06paboTKy.

3.4.8. Echn M3mepeHHble BeAMUYMHbI KaXyLLeroca 3apaga 4aCcTMYHbIX pa3pagoB NpeBblwatoT 3-107°
Kn, TO UCTOYHMK YaCTMYHbIX Pa3pPALOB BbIABAAETCA M YCTPAHAETCA, YTO NOATBEPKAAETCA NoCneayowmnm
UCMbITAaHMEM OAUTENbHbIM MHAYKTUPOBAHHbLIM HaNpAaXKeHeM.

(BBepeH gononHutenbHo, Mam. N 2).

3.5. OpopmneHmne pesynbTaToOB UCMbITAHWUM

3.5.1. Pe3ynbTaTbl UCNbITAHUA M30AALUK TpaHCcHOpPMaTOpa UM peakTopa rPO30BbIMU MMMYAbCaMM
opopMAAITCA NPOTOKOJ/IOM UCTbITaHWA.

MPOTOKO/ UCNbITAHUIN [ONKEH COAEPHKATD:

TUN UCMbITYyeMOro 06BbEeKTa U €r0 HOMWHA/IbHYHO MOLLLHOCTb;

TUMbl, HOMWUHAJIbHbIE HAMPSXEHUS U CXEMbl COeANHEHNA 0OMOTOK;

TUN NepeKkaoYaTeia OTBETBEHUN U NPeaenbl PEryiMpoBKY;

ncnbiTaTe/ibHble HaMPAXXeHUs 06MOTOK;

CXeMY WCMNbITaHUN UCMbITYEMOro 0ObEeKTa C YKa3aHMEM MapameTpoB reHepaTopa MMMY/AbCOB
BbICOKOBOJIbTHOM CXEMbI, CXEMbl U3MEPEHMA BbICOKOTO HAaMPSXKEHNS U CXeMbl OOHaPYKEHUA NOBPEXAEHNI;

NONOXEeHMe NepeKoYatoWero ycTponicTaa npu UCnbiTaHUW;

aTmocdepHble YC/I0BMA UCMbITAHUI;

OCUMNNOrPAaMMbl rPO308BbIX MMNYAbCOB Npu 50 - 75% OT HOPMMPOBAHHOTO HANPAXKEHUA;

OCUMNNOrPAaMMbl FPO30BbIX UMNYIbCOB MPU HOPMUPOBAHHOM UCMNbITaTENbHOM HaNPAXKEHUN;

3aK/0YEeHME O pesyabTaTax UCMbITaHUN 06bEKTa.

Mpumep dopmbl NPOTOKO1A NPUBEAEH B PeKOMeHAYyeMOoM MpunoxeHun 1.

3.5.2. Pe3ynbTaTbl MCNbITaHUI TpaHCcHOPMATOPa KOMMYTALMOHHbIM MMMYAbCOM odopmMantoTca
NPOTOKOJIOM UCMbITaHWUN.

MPOTOKO/ UCNbITAHUIM LONKEH COAEPHKATD:



TUN UCNbITYEMOTO 06BEKTA U €r0 HOMUHABbHYIO MOLLLHOCTb;

HOMWHA/IbHbIE HAMPAXKEHWS, YUCN0 BUTKOB U CXEMbI COEAMHEHNA OOMOTOK;

HOMWHANIbHYIO MHAYKLMIO;

TOK XOJIOCTOrO X043 M NOTepU XON0CTOro X043 NPY HOMUHAILHOM HanNpAXKeHuw;

HanpAXXeHWe KOPOTKOro 3aMblKaHUS;

CXEMY UCMbITaHUIN UCNbITYEMOro 06beKTa € YKazaHMeM NapamMeTpPOB BbICOKOBOALTHOM CXEMbI, CXEMbI
N3MepeHUA BbICOKOTO HanpaXeHus;

CXEMbI UI3MEPEHUA YaCTUYHbIX PAa3pAL0B AW ocumanorpadrupoBaHmA TOKA HENTPanu;

aTmocdepHble YC/I0BMA UCMbITAHUI;

OCLMNNOrPaMMbl MMMY/IbCOB M TOKA HelTpanu npu 50 - 75% HOMMHANBHOIO HANPAXKEHUS;

OCLMNNOrpaMMbl UMMY/IbCOB U TOKA HelTpanu npu 100% HOPMUPOBAHHOIO HANPAXKEHUA.

3.5.3. B npoTtoKonax TMMNOBbIX U NMPUEMOCHATOYHbBIX MCMbITAHUA M30MAUMM TpaHchopmaTopa UM
peaKkTopa HanpsXeHMeM MPOMbILWIEHHON YacToTbl AOJ/IKHbI ObiTb NPEAYCMOTPEHbI CXEMbl COeAMHEHUSA
06MOTOK UCMbITbIBAaEMOro TpaHchopmaTopa Npu NnodpasHOM UCMbITAHUN UHAYKTUPOBAHHbBIM HANpPSAXKEHUEM,
KpaTKOCTU BO3OYKAEHMA MO0 pacyeTHble M U3MEpPEHHble 3HAYEHUA WCMbITAaTENbHbIX HaMNpPAXeHUN
OTHOCUTENIbHO 3eM/IM U MeXay dasamu, a TakKe pe3y/bTaTbl U3MEPEHMA YaCTUYHbIX Pa3pAg0oB, eciv 3TH
n3mepeHua NPoBOAUINCH.

MpunoxkeHue 1
Pekomenayemoe

®OPMA
[IPOTOKOJIA UMIIYJIbCHEX VCIIEHTAHNA

[Ilpennpuarue - [IPOTOKOJI MMITYJIb CHEIX HaTa
M3TOTOBUTEJIb MCIIBITaHUM Homep npoTokosia
JmcT

VICTIEITYEeMEII OOBEKT :

[JIOPAOKOBEI HOMEP IO CUCTEMe HyMepaluu 3axKa3uuK
NPEennpPUATUA-U3TOTOBUTEIIS

Homep 3akasa [IpreMmmk

VlcnelTaTesibHEIE HallpAXeHWA

3aXUMEL [IOJIHEI T'PO3OBOM MMIIYJIbEC Cpe3aHHBM I'PO30BOM MMIIYJIEC

kB IapaMeTPBl BOJIHEL kB IapaMeTPBl BOJIHEL

CxeMa MCIHTYyeMOT'Oo ofObeKTa

[lpuMmeuaHUe.
3akKJioUYeHne .

3ae. JabopaTopuen




3aB. oTImesioM

Bcero gmctTos OCLMIIJIOTPaMM
[MpennpudaTme— VICOEITyeMBl OOBEKT Homep mnpoTokoja
M3TOTOBUTEJb

JInct

[lapaMeTpsl MUCIBETATEJIBHOM CXEMEL

I'eHepaTop MMIOYyJIBECOB HenurTesib HaNPpAXeHUA

[TapamMe TPBL 1 2 1 2 3

YnMcyio cTyrneHemn

EmxocTe I'MHa

R dpoHTOBOE

R BOJIHOBOE

CxeMa coeIMHeHUM OOBeKTa I'panympoBKa I'eHepaTopa

[TonmapHOCTD

VsmMepeHMNsa 1 2

VzMepuTesIbHEIE [IAaPE

PaccrosgHue

50% paspsn. Hampsax., B

Temnepatypa t, °C

HaBJjleHVe pP, MM PT. CT.

nensra = 0,386 p/273 + t

[lpuBeneHHOEe HanpaxeHue, B

3apsanHoe BOJIBT
HaNpsSXeHue

OeJIeHUM

BjlaxHOCTE, %

Macmrab

PesysbTaTe MCIIETaHUNA

dasa Hanpaxeunwue [TapameTpr |I'panyupoBka, |[Ipume-
VIMIIyJIbCa, MKC JaHue
g ,|Uu, B (U , U, xB|U , MKC
HH BH VCII

o

B kB




OCHOBHBEIE TexXHMUECKMEe IaHHBe TpaHChOOpMaTOPOB (pPeakKTOopOB)

HammeHoOBaHMUE BH CH HH

HoMmmHanebHasg MmMowHOCTH, KB X A

HoMMHaJIbHEIE YaCTOTH, I

HomMmHanpHOe HamnpsaxeHme, B

HOMMHAJIBHEIN TOK, A

Tun oOMOTKU

Cxema coenmHeHUsS OOMOTOK

Vzonauusa HeuTpanau

PexuM pa®oOThEl HEUTpPAJIU

EMxOCTHasa sammTa O0OMOTOK

Bunoel HaMOTKM OOMOTOK daz

PO

[lepexgwouaTens | Tun

[lpenpen
PeryiImMpoOBKU

MpunoxkeHune 2
PekomeHagyemoe

NOKALUMA NCTOYHMKOB YACTUYHbIX PASPAOOB
Nno METOAY rPAAYUPOBOYHOM MATPULLbI

[Ona NoOKauMmM YacTUYHbIX Pa3paaoB HEOOX0AMMO NOAK/OYUTL U3MEPUTE/IbHbBIE S1EMEHTbI K KaXKgoMy
M3 BbIBOAOB OOMOTOK WMCMbITbIBAEMOro TpaHchopmaTopa UAKM UchbITbiBaemMon ¢asbl. Aas8 nogKavYeHus
NU3MEPUTENIbHbBIX 3/IEMEHTOB K BbIBOAAM, HAaXOAAWMMCA MPU UCMbITaHUAX MO4 BbICOKMM HaMpsrKeHUeM,
cnefyeT UCNOJ1b30BaTb EMKOCTb BBOAOB M/IN OTAE/IbHblE COEAUHUTENbHbIE KOHAEHCATOPbI.

B HelTpanb UCnbITyemMbiXx 0OOMOTOK U B LieMb 3a3eM/IEHUA BbIBOAOB UCMbITbIBAEMbIX 0OMOTOK, KOTOpble
NpPU UCMbITaHUAX 3a3eMJIAKOTCA, BKAOYAOTCA U3MepUTeNibHble 31eMeHTbl, npeacTaBasalowme coboi
PEe3NCTOPbl C aKTUBHbLIM COMPOTUBIEHUEM A0CTAaTOYHOM MOLLHOCTU UM MHAYKTUBHOCTU BesindmHomn 200 -
304 mKIlH.

Mepepn NnpoBeaeHMEM IOKALMM YaCTUYHbIX Pa3pAL0B COCTAaBAAIOT rpagyMpPOBOYHYO MaTpULy nogaden
M3BECTHOrO TrpPagyMpoBOYHOrO 3apsaga OTHocuTenbHo "3eman" Ha Bce BbIBOAbl WCMbITbIBAEMOrO
TpaHcpopmaTopa NooyepeaHo M 3aNnCbIBAlOTCA NOKasaHMA NPUB0POB A4 U3MEPEHUS KaxKyLLLerocs sapaaa
YaCTUYHbIX Pa3pPALOB HA KaXKAOM M3MePUTENIbHOM 3/1eMEHTE.

paAyMpoOBOYHLIN 3apAg,  MOMET No4aBaTbCA TaKXe Meay BblBOAAaMWM  UCMbITbIBAEMOrO
TpaHcdopmaTopa.

B pesynbTaTe M3mepeHWit MosyyaloT rpagyMpoOBOYHYHO MATpULYy, KOTopas SIBAAETCA OCHOBOW Ans
aHanM3a pesynbTaToB WM3MEPEHUl MNpu MNpPoBefeHUMM WUCNbITaHWI TpaHcpopmaTopa C LEeNbi JoKauuu
YaCTUYHbIX Pa3pAL0B.

CpaBHMBAA COOTHOLUEHMA KarkyLleroca 3apaga YaCTUYHbIX Pa3psanoB Ha pasHbIX M3MEPUTENbHbIX



3NeMeHTax, MOJIYYEHHbIX MPW JIOKALUUKM YacCTUYHbIX Pa3pAfO0B C COOTHOLIEHUSMU Ha W3MEPUTESbHbIX
aNeMeHTax rpagyMpoBOYHON MaTpPULLbI, ONPeaenAoT MECTO MCTOYHMKA YaCTUUYHbIX Pa3paaoB.

ECAM MCTOYHMK YaCTUYHbIX Pa3pAAOB HAXOAWUTCA B M30/MAUMM BBOLA BbICOKOTO HaMnpsaxeHus, TO
rPagyvpoBOYHbIA MMNYAbC NOJAETCA MeXAy BEepXHMM BbiBOAOM BBOAA U BbIBOAOM WM3MEPUTE/IbHOM
€MKOCTV 06KNaZKKM 3Toro BBOAA.

B KauyecTBe npumepa PacCMOTPMM pPe3y/ibTaTbl JIOKALUMM YaCTUYHbLIX pPaspAgoB B  U30AALUU
TpexdasHoro TpaHchopmaTopa. Cxema M3IMepeHWn YacTMUHbIX pPaspadoB MNpuBedeHa Ha depTexe
HaCTOALLEro NPUIOXKEHNA.

a A“X

Pe3ynbTaTbhl M3MEPEHMIA YaCTUUHbIX Pa3pagoB U rpadyMpoBoYHas mMatpuua npusedeHsl B Tabauue

-9
HacToALWero NpuAoXKeHua. NpagympoBOYHAA MaTpULA COCTaBAANACh NpK nogade 3apaga 10 ~ Kn.

[IpUJIOXEeHVE HalpSXeHUS [loxazaHue npubopa Ha MUBMePUTEJIbLHEIX
3JIeMeHTax

R1 R2 R3 L

B - sewMmns 5 2 5 20

X - zeMmusa 26 1 26 260

HH - sewmnsa 26 7,8 2,6 190

VICTIEITAaHUS IOJIUTEJIbHBEIM 30 8 30 200
HaNpsSXeHUEeM

CpaBHMBAA pe3ynbTaTbl M3MEPEHWA YaCTMYHbIX pPaspAgoB NPU  AJUTENIbHOM WCMbITaTe/IbHOM
HaNPs*XEHUU C rPaayMPOBOYHON MaTPULIEN, MOMKHO 3aMeTUTb, YTO COOTHOLLIEHWE MOKasaHui npnbopa Ha
MU3MEPUTE/IbHBIX 3N1EeMEeHTax MpPW  UCMbITaHUAX O/IM3KO K COOTHOLIEHWMIO MNOKAa3aHW nNpu nogade
rpagyvpoBOYHOro Mmnyabca Ha HH ucnbiTbiBaemoro TpaHchopmatopa. Mpu MchbITaHMAX OOMOTKa He
BO36Y»KAaNnacb CUMMETPUYHBIM HaNpPAXKeHMEM, NO3TOMY A/18 BbIACHEHMA, HA KAKOM M3 OTBOAOB BO3HUKAET
paspag, OTBOAbI NooYepesHO 3a3emMnanucb. Npu 3asemneHMM oTBoga A MOKA3aHWA NpUOOpPoOB He
N3MEHANCH, MPU 3a3eM/IEHUMN OTBOAA X - PE3KO YMeEHbLIANUCb. TakKMm 0b6pa3om Bblao yCTaHOBAEHO, YTO
pa3pag, HaxoguTcA B palioHe oTBoga & 06mMOTKM HH.

MpunoxeHune 3
CnpaBoyHoe

NHPOPMALWMOHHbIE JAHHbIE
O COOTBETCTBUU ITOCT 22756-77
CT C3B 3150-81, CT C3B 4446-83 1 CT C3B 5018-85

MyHkT 1.4 TOCT 22756-77 cooTBeTcTBYET pasa. 2, 3, 5 CT C3B 3150-81.
MyHKT 2.3 TOCT 22756-77 cootseTcTByeT pasa. 3 CT C9B 3150-81.
MyHKT 2.6 TOCT 22756-77 cootseTcTByeT pasa. 5 CT C9B 3150-81.
MyHKTbI 2.9, 3.2 TOCT 22756-77 cootBeTcTBYIOT pa3g,. 6 CT C3B 3150-81.



MyHKT 3.5.2 TOCT 22756-77 cooTtseTcTBYeT pa3a. 7 CT COB 3150-81.
MyHKT 2.7 TOCT 22756-77 cooTBeTtcTByeT pa3a. 4, 5 CT COB 4446-83.
MyHKT 3.4 TOCT 22756-77 cooTBeTCTBYET pa3d. 5 n nHpopmaumoHHomy npunoxkenuio 3 CT CIB 4446-

83.
MyHKT 1.3 TOCT 22756-77 cootBetctByeT nn. 3.4, 4.6, 5.1.2, 5.1.3, npnnoxeHuto 1 CT C3B 5018-85.
MyHKT 1.6 TOCT 22756-77 cootBeTcTBYET . 4.6 U HGOPMaLUMoHHOMY npunoxeHuto 3 CT CIB 5018-85.
MyHKT 2.5 TOCT 22756-77 cooTBeTtcTByeT pa3a. 5 CT C3B 5018-85.
MyHKT 2.8 TOCT 22756-77 cootBeTtcTByeT nn. 6.1, 6.2 CT C3B 5018-85.
MyHKT 3.1 FTOCT 22756-77 cooTtBeTcTBYET M. 6.12 1 MHPOopMmaLUMoHHOMY npunoxeHuto 4 CT CIB 5018-
85.

(BeegeHo gononHuTenbHo, Mam. N 2).
(MU3meHeHHan pegakums, U3m. N 3).

MpunnorkeHue 4
CnpasoyHoe

3/IEMEHTbI
NUCMbITATE/IbHOW CXEMb,
ONMPEAENAOWWME ®OPMY NOZTHOTO UMNYJIbCA
N OCHOBHbIE CITOCOBbl KOPPEKTUPOBKN ®OPMbl UMIMY/IbCA

1. Cxema 3amelLeHusn
YnpolieHHas cxema UcnbiTaTeNIbHOW Lenu npeactaBieHa Ha YepTexe.

Cg - rNaBHas eMKocTb reHepaTopa umnynbcHbix Hanpsxenuit; C = C, +C_ 4+ C, - cymma emkocreit

AenuTena HanpsKeHusa (Cd ), emMKocTu ana perynvpoBaHus ¢pPoHTa MmMNysbca (CC ) n emkoctn
ucnbiTbiBaemoro obwexta (C, );
Rs = F\’st + Rsb - obliee nocnenoBaTeIbHOE aKTUBHOE CONPOTUBIEHWNE, PaBHOE CYMMe BHYTPEHHErO (

Rst) M BHewHero ( Rsb ) nocnepoBaTenbHbIX AKTUBHbLIX COMPOTMB/IEHUI reHepaTopa WMMMYAbCHbIX
HanpsAXeHWi;

Rp - paspAAHbIi pesncTop;

L[ - MHAYKTUBHOCTb UCNbITbIBaEMOM OBMOTKM.

2. OnntenbHocTb GPOHTa MMNYIbCa

LnntenbHocTb ppoHTa mnyabea (T, ) BblumcasioT no gpopmyne

c,-C

T, =3R, - ———,
Cg+C

(1)

ana C, 0 CT ~3R-C.(2)



MpUHMMaeTCA, YTO EMKOCTb 06beKTa ( Ct ) paBHa cymme eMKOCTU BBO/ia U BXOZHOM €MKOCTU OBMOTKU.

3. AnnTtenbHocTb umnynbea (T, )

dNemMeHTbl UCMbITaTeNbHOM uenun, savarouime cyuecrseHHO Ha OA/IMTEeNIbHOCTb MMnybCa, 3aBUCAT OT
3Ha4YeHnA MHOYKTUBHOCTU NCNbITbIBAEMOI 0O6MOTKM.

3.1. O6moTKa € 601bLION MHAYKTUBHOCTbIO ( Lt > 100 mlH)

leHepaTop paspaxaeTcA rNaBHbIM 06pasom uepes pPes3ncTop Rp. ONnTenbHOCTb MMNyabca

onpeaensaoT no popmyne

T, zO,7Rp(Cg +C),(3)
aa C, U0 CT,~0,7R,-C, . (4)

3HayeHne eMKocTn obbekTa (Ct) B 3TOM C/y4ae Apyroe, Yem npu pacyere T1- EMKOCTb Ct paBHa
CyMMe eMKOCTM BBOAA WM 4aCTU eMKOCTM OBMOTKM OTHOCUTENbHO 3eMAW, 3aBUCALLEe OT HayanbHOro
pacnpeaeneHuns Hanps»eHua. BamaHue emkocTu Ct Ha Bpems T2 He3HaunTeNIbHO, MO3TOMY TOYHOCTb ee
onpeaeneHna He nmeeT 60bLIOTO NPaKTUYECKOro 3HaYeHUA.

3.2. O6moOTKa co cpeaHen MHAYKTUBHOCTbIO ( Lt =071 20 go 100 mlH)

McnbiTbiBaemas 0bMOTKa BAMAET Ha Npouecc paspsfga reHepaTopa MMMY/AbCHbIX HAMpPAXKEeHWUH,
BbI3bIBaA 3HaYMUTE/IbHOE YMEHbLUEHWE AJIUTENbHOCTM MMNY/bCA MO CPABHEHMIO C PAacCYUTAHHOM No popmyne

(3) vnn (4). Ana nonyyeHUn NpaBUIbHOTO 3HaYEHUA T2 HeobxoaMmo B 2 - 10 pas yBeNNYUTb CONPOTUBEHUE
pe3suncTopa Rp Mo OTHOLLEHMIO K 3HAYeHUI0, NoslydeHHoMY 13 dopmynbl (3) nnn (4).

3.3. ObmoTKa c HE6ONBbLWOW MHAYKTUBHOCTBIO ( L[ <20 mMIH)

McnbiTbiBaeMan 06MOTKa OKa3bIBaeT pelualoLLee BANAHWE Ha NPOLLECC pa3psaaa reHepaTopa, Xxapakrep
KOTOPOro, Kak NpaBuao, KonebaTenbHbli 3aTyXatoLmi.
Ecnv nepeasa amnauTyaa obpaTHOM MOANAPHOCTM He npesblwaeT 50% MaKCMManbHOrO 3Ha4YeHus

MMMybCa, BPemMA |, MOXHO OLLEHWUTb C MOMOLLbI0 GOPMY bl

T, ~/0,5LC, . (5)

3HayeHWe T[NaBHON eMKOCTU reHepartopa Cg, HEO6XO,CI,MMOE ana nonyvyeHnAa BpeEMEHU T ,

onpeaenaoT no ¢opmyne

2
Cg z2Ti. (6)
L,

Mpn OTCYTCTBMM BO3MOKHOCTU MOJIYYEHUSA [OCTAaTOMHO 6O0/bLION EeMKOCTU Cg O/IMTENbHOCTb
MMMYJ/IbCa MOKHO YBEAUYUTb MPU UCMbITaHUM TpaHCHOPMaTOpPa, 3aMblKasi HEUCTbITbIBaEMY 0OMOTKY Yepes

pe3nctop, nogobpaHHbIi no n. 1.3.6. [lanbHeiliee yBenmyeHne BpemeHmn T2 BO3MOKHO NyTEM YMEHbLLEeHMUA
nocnefoBaTeNIbHOrO aKTUBHOINO COMPOTUBAEHMA RS. OrpaHuyYeHne MCNosab30BaHMUA 3TON BO3MOMKHOCTH,

KoTOopas B npeaenbHom cnyyae npu R, = 0 paet yBenuueHue T2 npUmepHo Ha 50% 3HaueHusa 1,,
paccumTaHHoro no ¢opmyne (5), cneayet us yBenUUYeHUs NepBOV amnauUTyabl 0B6paTHOM MONSAPHOCTY,
yBeNMYEHUA KonebaHW Ha BeplIMHE MMMYAbCa, @ TaKXKe W3 U3MEHeHUA AAUTENbHOCTUM (pPOHTa T1-

Ysenndenune emkoctv C ans perynmposaHua ¢ppoHTa ociabnsert atn oTpuuatesibHble 3G eKTbl yMeHbLIeHUA
conpotuenenna R_.. Ecam B pesynbTaTe NpuUMEHeHWA BbiluenepeyncieHHbIX CnocoboB He MonyveHo



AOCTaTO4YHO 6onblioe Bpema T , MOXXHO ero yBeanynTb nytem 3a3emJieHUA HeWUCNbITbIBAEMOIo KOHLa

UCNbITbIBAaEMOM 0BMOTKM Yepes pesuncTop, nogobpaHHbiv no n. 1.3.6.

MpunoxkeHue 5
CnpaBoyHoe

NCIMbITATE/IbHAA CXEMA

MUcnbiTaTesibHas cxema COCTOUT U3 UCMbITaTENIbHON U USMEPUTE/IbHOM LLene.

ewsmmem [J1TABHAA LLEMNb U LLENDb CPE3Q3,

N3MepuTeibHbIE Lenu;
R,; - BHyTpeHHee aemndupyiowee conpoTueneHme
reHepaTopa UMNYAbCHbIX HANPAXKEHWNN;

Cg - rNaBHaA EMKOCTb reHepaTopa MMNY/1bCHbIX HaI'IpFl)KEHVIﬁ;

Rp - aKTUBHOE pa3psAAHOE COMPOTUBAEHME;

R, - BHewWwHee aemndupylolee conpoTmeneHue;

CC - @MKOCTb ANA PeryaMpoBaHma GpoHTa MMNYNbCa;
CG - cpesatowmii paspagHuK;
R. - aemndupytowee conpoTtusneHne uenu cpesa;

Ct N L[ - EMKOCTb U UHOYKTUBHOCTb UCNbITbiIBAa€MOTo 06'bEKTa;

E - 3emnAa oTHeceHus;

S - U3MepUTENbHbINA 3NEeMEHT;
VD - genntenb HanpaKeHus;
V - NMKOBbI BONbTMETP;

e - 3KpaH

B cocTaB McnbiTaTeNbHOM CXeMbl BXO4AT rnasHaA uenb U Lenb cpe3a. M3MepMTeﬂbHaﬂ uenb coaepxunt
uenn wmamepeHuna unu perncTtpupoBaHnA MPUNOKEHHOINoO HaMpAXeHunA, a TaKXe uenb UuamepeHuna u
perncTtpnpoBaHuna HaﬂpﬂH(EHMﬁ Ha HU3MepPUTEsiIbHbIX 31eMeHTaX, CayXawux anAa OueHKU pe3ynbTata
MCNblTaHUA.

,EL}'IFI reHepnpoBaHNA MMNysibCOB NMNPUMEHAIOT TUNOBbIE MHOTOCTYNEHYATbIE FTEHEPATOPbI MMNYNbCHbIX
ra3oBbiX HaI'IpFI)KEHMﬁ. PEKOMEHAVETCH NMPUMEHATL reHepaTopbl MMNYJ/IbCHbIX HaHDHHEHMﬁ, npuHUUn
pa6OTbI KOTOpPbIX NO3BOJ1AET MOJIHOCTbIO 3apPAXaTb rMaBHble KOHAEHCATOPbl Ha BCEX CTyNeHAX.



Bosiblas KpyTU3HA TOKOB NPU UCNbITAHUKM, 0COBEHHO BbI3BAHHAA CPE30M MMMY/1IbCA M BO3HMKAlOLWAA B
ucnbiTaTeNIbHOM LEeNW, BbI3blBAaeT BCAEACTBME WHAYKTUBHOCTM 3a3em/ieHuit obpasoBaHWe pasHocTen
MOTEHLMAN0oB MeXAYy 3a3eMJIEHHbIMW YacTAMWU 3/1EMEHTOB MWCMbITaTeNbHOW cXembl. A orpaHuyeHus
BO3MYLLLAOLLETO BO34ENCTBUA STOMO ABMEHUA Ha XO4, UCMbITaHUA PEKOMEHAYETCA 3a3eMAATb Lienb BO3BpaTa
MMMY/IbCHOTO TOKa OT MCMbITbIBAEMOro 06beKTa M CPes3alollero paspAgHMKa K reHepaTopy MMMYAbCHbIX
Hanps»eHWn (T.e. rNaBHOW LENU W Uenu cpesa) NyTem COeAMHEHWs ero C CUCTEMON 3a3emMieHUi
ncnbiTaTe/IbHOro 3ana B6/M3KN UCMbITbIBAEMOTO 06BbEKTA NPOBOAOM C HEDO/bLLION MHAYKTUBHOCTbIO. MecTo
NOAKAOYEHUA LLEeNN BO3BPATa TOKA K CUCTEME 3a3eM/IEHUI CUMTAIOT "3emsielt oTHeceHua E".

denutenb WMNY/IbCHOrO Hanps)eHusa 3a3emMAaloT Ha  "semito  oTHeceHus E". AKTUBHble
CONPOTUBAEHUS, 3a3eMAAloLIME HeUCMbITbiIBaeMble BbiIBOAblI OBMOTOK W W3MeEpUTESNIbHbIE 3/1EeMEHTbI,
PEKOMEHAYETCA 3a3eMNATb Ha BaK (METaNIMYECKUI KOXKYX) UCNbITbIBAEMOro 06beKTa B611M3M 3a3E€MIEHHOTO
BblBOAA.

MpunoxkeHue 6
CnpasoyHoe

PEKOMEHOALMW MO PACLLUIN®POBKE OCLWINTOTPAMM

1. OnpegeneHune NoABAEHMA NOBPEKAEHUSA UCMbITbIBAEMOro 06beKTa

B cnyyae noABneHWA WCKaXKeHWW B OCLMAIOTPAMMAxX, UCMONb3yeMbIX A/A OLEHKM pesynbTaTa
UCMbITaHWA, HeO6XO04MMO B MEPBYIO OYepeab ONpeseInTb, YeM OHU BbI3BaHbI: Pa3pALOM B UCMbITAaTE/IbHOM
CXeme, 3/IeMEHTOM KOTOPOW ABAAETCA UCMbITbIBAEMbIN OOBEKT, UM HENpaBUAbHOM paboToit npmnbopos,
Hanpumep, HEMOCPEeACTBEHHbBIM 3aXKUFAHUEM MEXKAYCTYNeHYaTbiX Pa3pALHUKOB reHepaTopa MMMYAbCHbIX
Hanps»KeHWi, pa3bpocom 3HaYeHU NnpeapaspaaHOro BpemeHn nin gedeKkTom n3mepuTeibHON CXembl.

Ecnn uckaxkeHua Bbi3BaHbl Pa3psaLoOM B UCMbITAaTE/IbHOW CXxeMe, CiedyeT onpenennTb, ABAAeTcA n
NPUYNHOMN NUCKAXKEHWUI pa3pag B UCMbITbiIBAEMOM 0ObEKTE U/IN BHE €ro.

O paspsage B UCMbITbIBAEMOM OObEKTE CBUAETENLCTBYIOT M3MEHEHMA BO BCEX OCLMINOIPAMMAX,
0COBEHHO B TOM C/lyyae, ecav Mnpuv NPUMEHEHUN WU3MEPUTENIbHOFO LWYHTA MeAJ/IEHHbIM WU3MEHEHUAM
AETEKTOPHbIX HaNPAXKeHUM NpeaLWwecTBYIOT KOebaHNA BbICOKOM YacToTbl cBbiwe 1 ML,

EcAn MCKakeHMA MOSABAAIOTCA AWML B OAHOW OCUMAMIONPAaMMe, TO, KaK MpaBWio, WX MPUYMHOM
ABNAETCA HEMCMNPABHOCTb B USMEPUTENIbHON LLenu.

Mpy MCNONb30BAHUM MHOTOCTYMEHYATbIX FEHEPATOPOB MMMYAbCHbIX HaNPAXEHWA WCKaXKeHUA B
Ha4aNbHOM YaCTW OCLMANOIPAaMM MOTYT ObITb BbI3BaHbl HEOOIbLUMM 3aMa3AblBaHMEM 3aXKUTAaHWUA OTAE/bHbIX
CTyneHel reHepaTopa.

B pe3ynbTate pesknx n3ameHeHu 60/blUMX TOKOB B CUCTEME 33a3€MJIEHWUI, @ TaKKe B MaBHOM Lenu u
B LLeNW cpesa Npu 3aXkMraHumM MexaycTyneH4yaTblX paspaLHWKOB reHepaTopa MMMYAbCHbIX HanpsaxXeHWi,
0COBEHHO NpPW 3aXKUTraHWUKM CPe3alolero paspAgHMKA, BO3HMKAKOT BO3MYLLEHMA, KOTOPbIE TaKKe MOryT
ABNATbLCA (0OCOBEHHO MpPU HEMNOTHBIX COeANHEHMAX) NPUUMHON MCKAXKEHUIA KOHTPOJIbHBIX OCLMAIOTPaMM.
BblwenepeyncieHHble UCKaXKeHUA NOABASIOTCA HA yYacTKe AJIUTE/IbHOCTbIO B HECKOJIbKO MUKPOCEKYHA, OT
Hayana npouecca U OT MOMEHTA cpe3a UMNyabca. 3TN KonebaHWA BbICOKOM YacTOTbl HE U3MEHAIOT GOpPMbl
OCHOBHbIX Kos1iebaHMiA.

Ecnv npu pernctpnpoBaHMm KOHTPOJIbHbIX OCLIUAIOrPAaMM C UCMOJIb30BaHUEM U3MEPUTE/IbHOTO LUYHTA
NosABAAIOTCA Ha HEU3MEHHOM Popme HanpaXKeHUA MCKarKeHWs B BUAE KPaTKOBPEMEHHbIX KosiebaHuin ¢
yacToToli cBbiwe 5 ML, TO TaKMe UCKAXKEHUS MOTYT ObITb BbI3BaHbl BO3MYLLLEHMAMM B UCMbITbIBAEMOW LLenu
WAW YacTUYHbIMM paspagamm B TpaHchopmaTtope.

Ecnn ncKaxeHMA KOHTPOIbHOM OCLMANOIPaMMbl, NOJYH4EHHOW MPU UCMOb30BaHUMU U3MEPUTENBHOTO
WYHTa, UMEIOT XapaKTep MAaBHbIX U3MEHEHUN U UM He NpeaLlecTBYOT KosebaHMA BbICOKOM 4acToTbl, a
KonebaHuMa BbICOKOM YacTOTbl B Hayase OCUMANOrPamMMbl OTYETAMBBI, TO MPUYMHOM TAKUX WMCKaKeHUM
06bI4HO He ABNSAEeTCs NoBpexaeHue TpaHcdopmaTopa.

2. PekomeHZaumm npu obHapyKeHUM HETMHEMHOCTU UCMbITbIBaEMOro TpaHchopmaTopa

MckaxeHna B CpaBHMBAEMbIX OCLMAIOTPAaMMAX, 3aKalovaloWmecs B  MJAaBHOM  M3MEHEHWUU
KOHTPO/IbHbIX HanpPsXeHWN, MOryT BbI3blBAaTbCA HENMHEMHOCTbIO UCMbITbIBAEMOro TpaHchopmaTopa,



HanpuMmep M3-3a C/VWKOM 60/IbLIOr0 3HAYeHUA aAKTUBHbLIX COMPOTUB/EHMUI, 3a3eMAIOLLMX BbIBOAbI
0BMOTKM, HENOCPeacTBEHHO HEe WCMbITbIBAEMOW MMMYAbCOM. B cnyyae npuMMeEHeHUs TaKuUX pPesncTopoB
PEeKOMEHAYETCA IyXoe 3a3eM/IeHNE BblleyKa3aHHbIX BbIBOLOB MU/N 3HAUYUTE/IbHOE YMEHbLUEHWE 3HAYEHUIA
333eMNAIOWNX aKTUBHbIX COMPOTUBAEHUIA M NOBTOPHOE MPOBEAEHME WCMbITaHWA. ECM UCKaXKeHUs He
NoABATCA, TO MOXHO CYUTATb, YTO MX MPUUYNHON Bblla OBHAPYKMBLUAACA HENIMHEMHOCTb MarHUTONPOBOAA.
Ecv Takne pesnctopbl He MPUMEHAIOTCA, TO O/1A BbIBAEHWUA, BbI3BaHbl /N UCKAXKEHUA HeAUHeNHOW
33aBMCMMOCTbIO  PEFUCTPUPYEMBIX HAMPANKEHWA OT MNPUAONKEHHOTO HaMpPSAXEeHWs, pPeKomeHayeTtcs
BOCMO/1b30BaTbCA AB/MIEHNEM MNABHOIO YBEMYEHWNA UCKAXKEHMI NPU YBENMYEHNM MAKCMMa/IbHOTO 3HaYeHMs
UCNbITaTENIbHOrO MMNyAbca. [AA 3TOr0 PeKomMeHAYeTCa MNPUAOXKWUTb K UCMbITbiIBAEMOMY BbIBOAY CEPUI0
MMMNY/NbCOB C MOCTEMEHHO HAapacTaloWMM MaKCMMasibHbIM 3HAaYEHWEM HaMpPAXKEHUA, a 3aTem MOCTeneHHo
ymeHbluatowmmea B npegenax ot 50 go 100% mMaKCMMaNbHOrO 3HAYEHWA MCMbITaTe/IbHbIX MMMYAbCOB.
MnaBHble M3MEHEHMS  UCKAXKEHWUWA  PErucTpUpyemblX  KOHTPO/bHbIX  OCUMAIOFPaMM,  JIOTUYECKU
COMyTCTBYOLWME N3MEHEHUAM MAaKCMMANbHOMO 3HAYEHUA UMMNYIbCOB, MOTYT ABAATLCA OCHOBOW 3aKA04YEHUA
0 NO/IOKMUTENbHOM Pe3ybTaTe UCMbITaHUA.

OnucaHHbIM Bblle CNocob MOXKHO YuMUTbIBaTb B MPOrPamme MCMbITaHWMI FPO30BbIM MMMYAbCOM
TpaHcGOPMaTOPOB C BCTPOEHHbIMW HEIMHENHBIMM 3/1IEMEHTaMMU.

3. Pasnunume BUAa NoBpeXRAEHUSA

MpY NPUNONKEHUN TMOSMHOTO MMMYAbCA K JIMHEWHOMY BbIBOAY WM K BbIBOAY HEUTPANM MOXKHO
Pa3NNUUTL BUA, U MECTO NOBPEXAEHWA, UCXOAA M3 aHA/IM3a XapaKTePHbIX WCKaXKeHW B KomMekTe
ocumanorpamm umnybca (4ept. 1, a) U nepBMYHOro ToKa (4epT. 1, 6).

1 - KpmBble, COOTBETCTBYHOLME NpoLeccam b6e3 paspasa;
2, 3, 4 - KpuBble, UCKAXKEHHble B pe3yabTaTe pa3pasa
B n3onAumsa obbeKkTta

YepT. 1

Mprmepbl NCMONb30BaHNA XapaKTEePHbIX KOMMNEKTOB OCLUANOrPaMM C UCKaXKeHMAMM Mo YepT. 1:

1) HeT uckarKeHUn umnynbca (a - 1) MAM nckaxkeHuna Hebonbwue (a - 4), a KBasucTaUMOHapHas
COCTaB/AIOLLAA TOKa He YBeNMYMBaAeTCA UAM ee npupalieHne Hesennko (oT 5 ao 10%). MoXHOo oXnaaTb
Hebo/blLOW paspAs B NPOA0AbHON U30AALUKN UCMbITbIBaEMON 0OMOTKM B6AM3M O4HOIO U3 ee KOHL0B (YepT.
2, a);

2) B pe3synbTaTe pa3pafa KBasuCTaLUMOHapHasA COCTaBAAOLLAA yBeNMYMAach 3HauymuTenbHo (6 - 2), a
ANUTENbHOCTb MMMY/bCa ABHO YMeHbLluMAack (a - 2). MOXHO OXKMAaTb pa3paga B NPoA0AbHON M30NALMM,
oxBaTblBaloWero 60/blWylo YacTb [NaBHOW OBMOTKM WM 3aMblKalOWEro HaKOPOTKO 4acTb OA4HOW U3



BblZE/IEHHbIX PETYIMPOBOYHbIX OOMOTOK, €C/IM Takne 06MOTKK umetoTcs (4epT. 2, 6);

3) umnynbc cpesaH NPaKTUYECKM NOJHOCTLIO (a - 3), a KBasuCTaLMOHapHas COCTaBAAKOLWLANA BO3pOC/a
OYEHb CW/IbHO NPWU 3HAYUTEbHOM YMEHbLUEHUWN ee ANUTeNbHOCTM (6 - 3). MOoXHO 0XuaaTtb paspsga B
NPOAO/IbHOW M30NALMUN, NMPAKTUYECKM 3aMbIKAIOLLEr0 HAaKOPOTKO BCHO F1aBHYIO OBMOTKY, UM NOABAEHUSA
pa3psga OKOMO BbIBOAA, WCMbITbIBAEMOro WMMYAbCOM, MeXAy [/1aBHOW OOMOTKOM M BblaeNeHHOM
perynMpoBoYHoOi 06MOTKOM (eCcaun OHa ecTb), NpMCcoeAMHEHHON aHaNOMMYHO, KaK Ha YepT. 2, B;

4) umnynbc cpes3aH Kak B n. 3 (a - 3), a NepBMYHbIA TOK YMeHbLLMUACA (HET KBa3sMCTaLMOHAPHOM
COCTaBASAOLLEN) M HANOMUHAET KPMBYIO TOKA NPU cpe3aHHOM umnynbee (6 - 4). MoXHO oXKmaaTb pa3psaaa Ha
3eMJ110 OKOJI0 BbIBOZAA, UCMbITBIBAEMOTO MMMY/IbCOM (4epT. 2, T);

5) ANMTENbHOCTb UMMY/IbCA IBHO YMEHbLUEHa (a - 2) M NepBUYHbIA TOK YMeHbLUeH. MOXHO 0XnaaTtb
paspaga Ha 3eMto, HO B bosiee yaaneHHON YacTM 06MOTKM MK pa3psaa B6M3K BbIBOAA, UCMbITbIBAEMOTO
MMMYNbCOM, Ha 3a3eMJIEHHYIO YacTb C f,0BOJIbHO OO/IbLLIMM 3HAYEHMEM MYTU CKOMIb3ALWEro pa3paga (4epT. 2,

A).
@é é@\ré
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Yeprt. 2

MpeactaBneHMe o6LWKUX YKa3aHUI NO onpeaesieHNo BUAa NOBPEXAEHUA Npu Cpe3aHHOM MMNYJ/ibCe,
NCXOAA U3 aHaNM3a XapaKTePUCTUK MUCKAXKEHWI MMMNY/bCAa U KOHTPOJIbHbIX OCUMANOTPAaMM, a TaKKe npu
NMOMHOM UMNY/IbCE, UCXOAA U3 aHANM3A UCKAXKEHUI KPUBOI BTOPUYHOTO TOKA, HEBO3MOMHO.

MpunoxkeHus 4 - 6. (BeeaeHbl gononHuTensHo, Mam. N 3).




