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5. MEPEN3OAHVE

Hactosawmin ctaHgapT ycTaHaBnMBaeT NPUMEHsieMble B Hayke, TEXHWKE WM MPOM3BOACTBE TEPMUHbI U OnpeaeneHns
OCHOBHbIX MOHATUA B obnactm cunoBblx TpaHcdopmatopoB. CTaHAapT pacnpocTpaHseTcs Ha  CunoBble
TpaHcdopMaTopsbl - TpexdasHble 1 MHOrogasHble MOLLHOCTLI0 6,3 KB-A n 6onee n ogHodasHble MOLLHOCTBIO 5 KB-A 1

Oonee.

TepMuHbl, YCTaHOBIIEHHble CTaHOapTOM, o6si3aTenbHbl [ANs NPUMEHEHUs B [OKYMeHTauuM BCEX BULOB,
Hay4HO-TeXHUYECKOW, y4eBHO 1 CcnipaBoYHOW NUTEpaType.

[Ons Kaxgoro noHATUA yCTaHOBNEeH OAWH CTaHO4apTU30BaHHbIN TepMUH. [MpuMeHeHne TEepPMWHOB - CUHOHMMOB
CTaHOAapTU30BaHHOIo TepMuUHa 3anpellaeTca.

[na oTaenbHbIX CTaHOAPTU30BaHHbLIX TEPMUMHOB B CTaHAapTe NpuBeAeHbl B KaYeCTBE CNpaBOYHbIX KpaTkMe hopMmbl,
KOTOpble paspellaeTcss MNpMMEHATb B CriyyasiX, MWCKMYaLWmMX BO3MOXHOCTb WX  PasfMYHOrO  TOMKOBAaHUS.
YcTaHOBMNEHHbIE ONpeaeneHns MOXHO, NpU HEO6GX0AMMOCTH, N3MEHATL NO POpPMeE N3NOXKEHUS!, HE AOMycKasi HapyLLEeHUs!
rpaHunL, NOHATUN.

TepMUHBI, MOMeYeHHble 3HaKOM "*", He pacnpOCTPaHSIOTCS Ha aBTOTpaHCOPMaTopbI.

B cTtaHgapTe npvBeaeH andaBuTHLIN yKasaTernb COAEPXKaLLMXCst B HEM TEPMUHOB.

B CTaHOapTe nMeeTca npunoxeHue, cogepxatllee 3CK13bl, NOACHAOLLME HEKOTOPbLIE TEPMUHbI.

CraHgapTu3oBaHHble TEPMUHbLI HaGpaHbl NONYXUPHBLIM LWPUGTOM, UX KpaTkas hopma - CBETIIbIM.



TepmuH

Onpegenexve

1. OBLLUME NOHATUA

1.1. TpaHcchopmaTop

1.2. CunoBo#u TpaHccopmaTop

1.3. CunoBon TpaHcthopMaTOPHbIN
arperat

1.4. MHorodpasHasn
TpaHccopMaTopHas rpynna

1.5. MarHuTtHoe none
TpaHcdopmaTopa

1.6. MarHuTHOe none paccesiHus
06MOTOK

1.7. MarHuTHOE noJsie TOKOB HyrneBOM
nocreaoBaTenlbHOCTU

1.8. OcHOBHOE MarHuTHoe none

CraTtuyeckoe ANEeKTPOMarHMTHOE YCTPOWCTBO, MMetoLLee ABe UNnun
bonee WHOYKTUBHO CBA3a@HHbIX 0OMOTOK U npegHasdHa4YeHHoe aAna
I'Ip606p83OBaHMF| NOCPEACTBOM  3NEKTPOMAarHUTHOM  UHAOYKUUKU
OOHOWM WS HECKOMbKUX CUCTEM MEPEMEHHOro TOKa B OOHY Wn
HECKOJ1bKO ApYyrux CUCTemM nepeMeHHOro Toka

TpaHcchopMaTtop, NpegHasHaueHHbIi  Ans  npeobpasoBaHust
3NEeKTPUYECKON SHEPTUM B INEKTPUYECKUX CETAX U B YCTaHOBKaX,
npegHasHa4yeHHbIX ANs PMeMa 1 UCTIONb30BaHWS SNEKTPUYECKOA
3Hepruu.

Mpumevanne. K cunoBblM OTHOCATCA TpaHcdopmaTopsl
TpexdpasHble 1 MHorodasHble MolHocTbio 6,3 kB-A n Gonee,
opHodasHble MowHocTbo 5 kB-A 1 6onee

YCTPOMCTBO, B KOTOPOM KOHCTPYKTUBHO OGbEeAVHEHbI ABa UM
Gornee cUIoOBbIX TPAaHCHOPMAaTOPOB

pynna opgHodasHbIX TpaHCchOpMaTopoB, OOMOTKM KOTOPbIX
COeOUHEHbl TaK, YTO B Kagow M3 0OMOTOK rpynnbl MOXET ObITb
co3gaHa cucteMa MepeMEHHOro Toka C YMcrioM a3, paBHbIM
yucny TpaHcopmMaTopoB.

MpumevaHne. MHorocasHaa TpaHcopmaTopHasa rpynna,
umelowas Tpu opHodasHbix TpaHcdopmartopa, Ha3biBaeTcs
TpexdasHon TpaHCchopMaTOPHOM rpynnon

MariuTHOoe  none,  co3gaHHoe B TpaHcdopmartope
COBOKYMHOCTBIO0 MarHUTOABWXKYLLMX CUIT BCEX €ro OBMOTOK W
[pYrvix YacTem, B KOTOPbIX NPOTEKAET 3NEKTPUYECKMIA TOK.

Mpumeyanue. ONs pacyeToB, OMpederneHusi napameTpoB U
npoBeAeHNsl UCCNeaoBaHWii MarHUTHoe Morne TpaHcdopmaTtopa
MOXeT ObITb YCINOBHO pa3feneHo Ha B3avMOCBSI3aHHble YacTu:
OCHOBHOE More, rnosie paccesiHuss 0GMOTOK, Mone TOKOB HyneBoWn
rocregoBaTenbHOCTU U T.4.

YacTb MarHuMTHOro nomsi TpaHcdopmartopa, co3gaHHas Tou
YacTbl0 MarHUTOZBMXKYLUMX CWUIT BCEX €ro OCHOBHbIX OOMOTOK,
reoMeTpyyeckas CymMma BEKTOPOB KOTOPbIX B Kaxkgow ase
0OMOTOK paBHa HyrHo.

I'Ipmmeanwe. I'Ipe,qnonaraemﬂ Hann4ymne Toka He MeHee 4eM B
OBYX OCHOBHbIX obmoTkax

YacTb MarHuMTtHOro nons TpaHcgopmaTtopa, Cco3daHHas
reoMeTpmuyeckon CyMMOM MarHUTOABMXKYLLUMX CUI TOKOB HyfeBOW
nocrnegoBaTenilbHOCTU BCEX €r0 OCHOBHbIX 0OMOTOK

YacTb MarHuTtHoro nmnonsi TpaHcgopmaTtopa, Cco3fdaHHas
pasHOCTbIO CyMMbl MarHUTOOBWXKYLUMX CWUM BCEeX ero oGMOTOK u
CYMMbl MarHUTOABWXKYLUMX CUIT OBMOTOK, co3galowmx mnorne
paccesiHnsi oGMOTOK 1 NMosie TOKOB HyreBoW nocrnenoBaTenbHOCTH
0o6MOTOK TpaHcgopmaTopa




1.9. CtopoHa Bbicwero (cpeaHero,

COBOKYMHOCTb BUTKOB U APYrMX TOKOMPOBOASLLMX 4YacTewn,
NPUCOEAMHEHHbIX K  3aXumam  TpaHcdopmartopa, Mexay
KOTOPbIMW OENCTBYET €ero Bbicllee (CpedHee WM Husee)
HanpskeHne

CoueTaHne cxem coeguHeHUsi OOMOTOK BbICLLUEFO W HWU3LLErO
HanpsbkeHWn ans OBYXOOMOTOYHOrO W BbICLUEro, CpedHero u
HU3LLEro HanpsikeHWi ans TpexobmMoTo4Horo TpaHcopmartopa.

I'Ipmmeanme. Cxema coeanHeHuna b -06MOTOYHOro

TpaHcdopmaTopa BkntodaeT M -cxem 06MOTOK

2. Buabl TPAHC®OPMATOPOB

HU3LEro) HanpsHkeHus
TpaHcdopmaTopa

1.10. Cxema coeAuHeHus
TpaHcdopmaTopa
2.1. TpaHcdopmaTop ob6wero
Ha3Ha4vyeHus

2.2. CneunanbHbIN TpaHccopmaTop

2.3. NoBblwakwmin TpaHctopmaTop

2.4. MNoHnxarowmn TpaHchopmaTop

2.5. OgHoha3HbIN TpaHcthopmaTop

2.6. TpexdasHbin TpaHccopmaTop

2.7. MHorocpasHbIn TpaHcchopmaTop

2.8. OByX0O6MOTOUHbIN
TpaHcdopmaTop*

2.9. TpexoObMOTOUHbIN
TpaHcdopmaTop*

2.10. MHOroo6MoTO4HbIN
TpaHcdopmaTop*

2.11. TpaHcdopmaTtop C XUAKAM

ANINEeKTPUKoOM

2.12. MacnsiHbIn TpaHcchopmaTop

CunoBol TpaHcdopmaTop, npegHasHaYeHHbIN Ans BKNOYEHNS B
CeTb, HEe OTNMYAIOLLYHOCS 0CODbIMM yCroBUAMM paboTbl, UK Ans
HEeNOCPEACTBEHHOrO  NWUTaHWUSI  MPUEMHUKOB  3NEKTPUYECKON
SHepruy, He OTNMYaKLUMXCH OCOObIMM ycroBusiMM paboTbl,
XapakTepoM Harpysku unm pexxumomM paboTbl

TpaHcdopmaTop, npeaHasHaYyeHHbI Ons  HernocpeacTBEHHOro
NUTaHUsi NOTPEGUTENBCKOW CETU UIU NPUEMHUKOB 3MEKTPUYECKON
SHepruu, ecnu dTa CeTb UMM MPUEMHUKU OTNNYaKOTCS 0COBbIMMU

ycrnoBusiMu  paboTbl, XapakTepoM Harpy3km UM PexvMom
paboThbl.
Mpumeuanne. K umcny Takmx ceten U NPUEMHUKOB

SJ'IeKTpVI‘-IeCKOﬁ SHEepPrmm OTHOCATCA NoA3eMHble LWaxXTHble CeTUu U
YCTaHOBKW, BbINpAMUTENbHbIE YCTAaHOBKU, 3NEKTpUYEeCKMe neyvm un
T.M.

TpaHcdhopmaTop, Y KOTOPOro NepBUYHOM OOMOTKON SABNSIETCS
06MOTKa HU3LLEro HanpsiKeHUst

TpaHccopmaTtop, y KOTOpPOro NepBUYHON OOMOTKOW SIBNSiETCS
06MOTKa BbICLLErO HaMPSHKEHNS

TpaHcgopmaTop, B MarHUTHOM CUCTEME KOTOPOro co3fdaeTcs
oAHoa3HOe MarHWTHoe none

TpaHcopmaTtop, B MarHUTHOW CUCTEME KOTOPOro CO3LaeTcs
TpexdasHoe MarHuTHoe norne

TpaHcopMaTtop, B MarHUTHOW CUCTEME KOTOPOro CO3LaeTcst
MarHWTHoe norne ¢ Yvicrnom a3 Gonee Tpex

TpaHcdopmaTop, MMELWNIA ABE OCHOBHbIE FrafibBAHUYECKN HE
CBsi3aHHble 0OMOTKM (4epT.4)

TpaHcdopmaTop, MMeLoLWUIA TPU OCHOBHbIE ranibBaHUYeCKU He
cBsi3aHHble 0OMOTKM (4epT.5)

TpaHcchopmaTop, uMMewwmin  Gonee
ranbBaHNYeCcKN He CBA3aHHbIX 0OMOTOK

Tpex OCHOBHBbIX

TpaHcgopmaTtop, B KOTOPOM OCHOBHOW M30NMpYOLLENn cpeaomn
1 TENNOHOCUTENEM CNYXUT XUAKUN OUINEKTPUK

TpaHcopMaTop € XUAKUM  [MIMEKTPUKOM, B  KOTOPOM
OCHOBHOW M30MUpyloLLeil cpefoit U TENNOHOCUTENEM  CYXUT




2.13. TpaHcchopmaTop C HeroproymMm
XUAKUM OUITNEKTPUKOM

2.14. Cyxou TpaHchopmaTop

2.15. Bo3gyuwHbin TpaHcdopmaTop

2.16. Fa3oHanonHeHHbIN
TpaHcdopmaTop

2.17. TpaHccopmaTop C nuToMm
nsonsiumen

2.18. KBapueHanonHeHHbIN
TpaHcdopmaTop

2.19. Perynupyembin
TpaHcdopmaTop

2.20. TpaHccopmaTop,

perynupyembii noa Harpy3kom

TpaHcdopmatop PMNH

2.21. TpaHccopmaTop,
nepeknioyYaemMblii 6e3 Bo36yxaeHUs

TpaHcdopmatop NBB

2.22. PerynupoBo4HbIi
TpaHcdopmaTop
2.23. MocnepoBaTenbHbLIA

perynmpoBOYHbIN TpaHccopmaTop
(TpaHcdopmaTOopHbLIN arperar)

2.24. JIMHEeWHbIA pPerynMpoBOYHbLIN
TpaHccopmaTop (TpaHcOpMaTOPHbLIN
arperar)

2.25. ABTOoTpaHccopmaTop

TpaHcgopmaTopHOe Macmno

TpaHcchopmaTop C  XKWOKAM  OUSNEKTPUKOM, B  KOTOPOM
OCHOBHOM U30NMpPYOLLERn Cpeao U TENIOHOCUTENEM CRYXWUT
HEroprYmn XNOKMn ONanekTpuk

TpaHcdopmaTop, B KOTOPOM OCHOBHOM M3onupytoLen cpeaomn
CNY>XUT aTMocdepHbl BO34yX WMAM APYron ras unuv Teepabin
OV3NEKTPUK, a oxnaxaaloLen cpeaon - atTMocdepHbIn BO3AyX

Cyxol HerepmeTuyHbIN TpaHcdopMaTop, B KOTOPOM OCHOBHOWM
M30MNMpPYIOLLEN U OXNaxkaaroLwen cpedon CRy>XUT aTMocdepHbIn
BO34YyX

Cyxon repMeTuyHbI TpaHcdhopMaTop, B KOTOPOM OCHOBHOM
N30NupYyloLen cpedon 1 TennoHOCUTENeM CAYXUT BO34yX WMIn
apyrow ra3

Cyxon TpaHccopmaTop, B KOTOPOM OCHOBHOM M30MUPYOLLEN
cpeoov U TEMnOHOCUTENEM  CIYXWUT — 3NEKTPOU3ONALMOHHbIV
KoMnayHz,

Cyxoi TpaHcdopmaTop B 0ake, 3anofHEHHOM KBapLEBbIM
neckoM, CnyXxawmm OCHOBHOW W30onupyloLlen cpegon U
TennoHocuTenem

TpaHcdopmaTop, AOMYCKAKLWMI pPerynupoBaHne HanpsikeHus
oAHoW wnu  ©Gornee OOMOTOK MNpM MOMOLLM  creumanbHbiX
YCTPOWCTB, BCTPOEHHBIX B KOHCTPYKLUIO TpaHcdopMaTopa

Perynupyemsbiii TpaHcdopmartop, gonyckatowmm
perynupoBaHue HanpsikeHust XxoTs O6bl 0gHON U3 ero obmoTok 6e3
nepepbiBa Harpy3ku n 6e3 oTkNo4YeHUss ero 06MOTOK OT CeTH

MpumeyvaHwne. Opyrue 0OMOTKM TpaHcopmartopa,
perynvpyemoro nof Harpyskow, MOryT HE UMETb PerynupoBaHusi
U MeTb NepeknioyeHne 6e3 Bo3byxaeHus

Perynupyembii TpaHcdopmaTtop, AOMyCKaloLwmMi perynmpoBaHue
HanpshkeHWsl NyTemM nepeknioYeHnss oTBeTBNeHU obMoTok 6es
BO30YXOEeHWUs Nocre OTKIMYeHUst Bcex ero obMoTok oT ceTu.

MpumeyaHue. [MoHATME "nepekntodeHne 6e3 BO3OyxaeHus"
MOXeT ObITb OTHECEHO TaKKe K OOHON UMM HECKOIbKUM OOMOTKam
TpaHcdopmaTopa, perynMpyemoro nog Harpyskomn

Perynupyembii  TpaHcdopmaTtop, npefHasHadeHHbld Ans
BKJIIOYEHMS B CETb UMM B CUMOBOW TpaHCopMaTopHbI arperar ¢
Lienbio perynmpoBaHns HanpskeHus ceTu unu arperata

PerynnpoBoyHbIi  TpaHcdopmaTop (TpaHcdhopMaTopHbIN
arperar), BKITHOYaEMBIVA nocnegoBaTenbHO c  Apyrmm
TpaHCOPMaTOPOM CO CTOPOHbI HEWTPANM UMM CO CTOPOHLI JIMHUN
C LIeNblo PErynMpoBaHuUsi HANPSKEHUS Ha 3aXKMMax NIMHUK

PerynupoBouHbii  TpaHcgopmatop  (TpaHcOpPMaTopHbIN
arperaT), ogHa M3  OBMOTOK  KOTOpPOro  BKMio4aeTcs
nocrnefoBaTenbHO B CETb C LEMbO PErynvpoBaHNS HanpsikeHns
cetn

TpaHcchopmatop, gBe unu  Gonee OBMOTOK  KOTOPOro
ranbBaHU4YecKU CBsi3aHbl Tak, YTO OHU MMetoT O6LLYI0 YacTb




2.26. [OBYXO6MOTOUYHbIN
aBTOTpaHcdopmaTop

2.27. TpexoOMOTOYHLIN CUIIOBOWM
aBTOTpaHcdopmaTop

2.28. PyaHn4HbIN TpaHchopmaTop

2.29. TaroBbI TpaHcdopmaTop

2.30. CynoBow TpaHccopmaTop

2.31. CBapoU4HbI TpaHccopmaTop

2.32. Mpeo6pasoBaTenbHbIN
TpaHcdopmaTop

2.33. AneKkTpone4yHomn
TpaHcdopmaTop

2.34. NyckoBoun TpaHcdopmaTop

2.35. NepeaBmxHoM TpaHcchopmaTop

2.36. NlepmeTU4HbIN TpaHccopmaTop

2.37. TpaHcdopmaTop
paclwenneHHomn obmoTKO
(pacwenneHHbIMM 06MOTKaMu)

c
n

ABTOTpaHchopmaTop, UMEIOLLMIA fBE OOMOTKM, ranibBaHUYECKU
CBSI3aHHbIE TakK, YTO OHM MMET OOLLYI YacTb, U HE VMMEILLMUIA
OPYrMX OCHOBHbIX 0GMOTOK (4epT.7)

Cunoson aBToTpaHcopmaTtop, ABe 0BMOTKM KOTOPOro UMetoT
obwylo 4YacTb, a TpeTbsi OCHOBHas oOOMOTka He umeeT
rarnbBaHNYeCKOW CBSA3U C ABYMSI NepBbIMM 0OMoTKamu (4epT.8)

TpaHcopmaTop, npegHasHauYeHHbIN Ans YCTaHOBKM U paGoThbl
B PyOHMKax U LiaxTax

TpaHcdopmaTop, NpeaHa3HauyeHHbIN ANsl YCTaHOBKM U paGoThl
Ha 3NIeKTPUYECKOM UMM TEMNOSNEKTPUYECKOM  MOLBUKHOM
cocrase

TpaHcopmaTop, npegHasHauYeHHbIN Ans YCTaHOBKM U paGoThbl
Ha cynax

TpaHcgopmaTop, NpefHasHayYeHHbld AN NUTaHUs YyCTaHOBOK
3MEKTPUYECKON CBapKu

TpaHccopmaTtop, npefHasHayeHHbld  ans paboTbl B
BbIMPSIMUTENbHBIX, WHBEPTOPHbIX W APYrMX  YCTaHOBKaX,
npeobpasylolmx CUCTEMY MEePeMEHHOro Toka B  CUCTEMY
MOCTOSIHHOrO TOoka W HaobopoT npu  HenocpeaCcTBEHHOM
NOAKMIOYEHUN K HUM

TpaHcdopmarop, npegHasHa4YeHHbIN ans nuTaHuna
3MEeKTPOTEPMUNYECKMNX YCTAHOBOK

TpaHcdopmaTop mnu aBTOTpaHcdopmaTop,

npegHasHayYeHHbI ANA U3MEHEHWUS HaMnpsXKeHWsl CTyNeHsMU npu
nycke anekTpoasuraTenen

TpaHcgopMaTop, KOTOPbLIN MOXHO MEPeBO3UTb MO Xere3Hon
Jopore wnu ApyruM BWAOM TpaHcnopTa, npakTuyeckn 6e3

JeMOHTaxa ys3noB W peTanei u 6Ge3 cnuBa Macna,
npegHasHayeHHbI AN MCMOMNb3OBaHUS B KavyecTBe
nepeaBuXHOIO pesepsa

TpaHcopMaTop, BbINOMHEHHBIA  Tak, 4YTO  UCKMOYaeTcs

BO3MOXHOCTb COOOLLEHUSI MeXAy BHYTPEHHWM MNPOCTPAHCTBOM
ero 6aka 1 oKpyxaroLLern cpegom

TpaHcdopmaTop, MMEKLMIA OfHY paclienneHHylo 0BMOTKy
(aoBe unu 6onee pacLlenneHHbIX 0OMOTKM)

3. MATHUTHAA CUCTEMA TPAHC®OPMATOPA

3.1. MarHuTtHasn
TpaHcdopmaTopa

cuctema

3.2. CtepxeHb

3.3. AnameTp CTepXKHA

3.4. MexxoceBoe paccTosiHue CTepXXHen

Komnnekr nnacTuH unu Apyrux aneMeHToB n3
SMEKTPOTEXHMYECKON CTanu WM OpYroro  ¢eppoMarHUTHOro
mMaTepvana, cobpaHHbIX B OMnpefesieHHON TreoMeTpUYecKom
hopMe, npeaHasHauyeHHbIN ANs Jiokanv3aumMm B HEM OCHOBHOTO
MarHuTHOro nons TpaHcopmaTopa

YacTb MarHuTHOM CUCTEMbI, Ha KOTOpOW
OCHOBHble 0OMOTKM TpaHcdopMaTopa (4epT.1-3)

pacnonararTcd

JunameTp OKpPYKHOCTU, B KOTOPYIO BMMUCAH KOHTYp CTyneH4aToro
WU KBagpaTHOTO MOMEPEeYHOro CEYEHUs! CTEPXKHS MarHUTHOW
cucTeMBI

PacctogHne wmexagy npoAorfibHbIMM  OCAMWM  ABYX COCEeOHUX




3.5. AKTUBHOE ceYyeHUue CTepPXHSA (apma)

3.6. Apmo

3.7. bokoBoe sApmMo

3.8. TopueBoe sspmo

3.9. NMnockas marHMTHasa cucrtema

3.10. MpocTpaHCTBEHHAA MarHUTHas
cucrtema
3.11. CumMmmeTpuM4yHaA MarHuUTHas
cuctema
3.12. HecummeTpu4yHasi MarHuTHas
cucrtema
3.13. Pa3BeTBneHHass MarHuUTHas
cucrtema
3.14. CtepxHeBas MarHuTHas
cucrtema

3.15. bpoHeBasi MarHMTHasi cuctema

3.16. BbpoHecTepXHeBasAs MarHuMTHas
cucrtema

3.17.
cucrtema

LUnxToBaHHasn

MarHuTHas

3.18. CTbikOBass MarHuTHasl cuctema

3.19. HaBuTaa MarHuTHasa cucTtema

CTePXXHEeWN MarHUTHON cucTeMbl (4epT.1)

CymmapHasa niowafb NnonepeyHoro ceveHus oeppomMarHUTHOro
mMaTepwvarna B NnonepeyHoM CeYEHUN CTEPXKHS (pma)

YacTb MarHutHOMm cuctembl TpaHcdopmaTopa, He Hecyluas
OCHOBHbIX OBMOTOK U cryaLlas Ans 3amblkaHUsi MarHUTHOW Lienu
(uept.1, 2)

ApMo, coeguHsiollee [ABa KOHLA OOHOMO M TOTrO KE CTEPXKHS
(4epT.1-3).

MpumevaHne. MoxHo pasnuuyatb 60KOBYHO YacTb GOKOBOroO
sipMa, OCb KOTOPOW MapannernbHa MpogofibHONM OCU CTEPXHSA, U
€ro TopLeBYI0 4acTb, OCb KOTOPOW NepneHanKynsapHa aTon ocu

ApMo, coeguHsollee  KOHLbI

CTepXHewn (4epT.2)

OBYX wnu ©Gornee pasHbIX

MarHntHas cuctema, B KOTOPOM NPOOOSibHblIE OCU  BCEX
CTep)KHeIZ N ApM pacnonioXxeHbl B OAHOW M0CKOCTH

MarHutHas cuctema, B KOTOpOﬁ npoaosibHble OCU CTep)KHeﬁ
unn 4pm, uUnu CTep)KHeﬁ N 4ApM pacnonoXxeHbl B pas3HbIX
MJTOCKOCTAX

MarHuTHass cuctema, B KOTOPOi BCE CTEPXHU UMEIT
O[VHaKOBYIO (DOPMY, KOHCTPYKLUMIO W pasmepbl, a B3alMHOe
pacnornoxeHue NoBoro CTepXKHs NO OTHOLLUEHUIO KO BCEM sipmam
0[VHAaKOBO S5l BCeX CTepXHeln

MarHuTHas cuctema, B KOTOPOM OTAeNbHble CTepXXHW MoryT
OTNUYaTbCA OT APYIMX CTepXHeil Mo opmMe, KOHCTPYKUMWU Wnn
pasMepaM WM B3aMMHOE PacroSOXEHWE KaKoro-NMGo CTEPKHS
Mo OTHOWEHWO K APYrM CTEPXHSM WM SpMaM  MOXeT
OTNUYaTLCS OT PacroNOKeHUs NBOro APYroro CTEPXKHS

MarHutHass cuctema, B KOTOpOﬁ MarHUTHbIA MOTOK CTEpPXXHA
npun nepexoae B ApMO pa3BeTBAeTCA Ha ABe Unu Gonee yacTem

MarHutHas cucTema, B KOTOpPOW sipMa COEAMHSIOT pasHble
CTEPXXHU U HET BOKOBBIX ApM (YepT.1)

MarHuTHas cucTema, B KOTOpOi 06a KOHLA KaXOoro CTepXHs
COEOVHSIIOTCS HEe MeHee YeM ABYMSI GOKOBbIMU spMamut (4epT.3)

MarHuTHasi cuctema, B KOTOPOM YacTb CTEPXKHeN wumeet
GokoBble fipMa UMW Kaxabld CTepkeHb - He Boree 4em OAHO
6okoBOE SIPMO

MarHuTHas cuctema, B KOTOPOWM CTEPXKHM W sipMa C MIIOCKOM
LUMXTOBKOWM cobupatoTcs B MepenneT Kak ueribHasi KOHCTPYKLMS
(uepT.2)

MarHutHas cuctema, B KOTOpOIZ CTEepPXHM N 4dpMa wunu
oTAerbHble 4acTu, CO6paHHbIe N CKpenrneHHble pas3gernbHo, npu
cGopKe CUCTEMbI YCTaHaBNMNBAKOTCA BCThIK

MarHuTHas cuctema, B KOTOPOW CTEPXHU M sipMa obpasytoTcs
B BuAEe LIeNIbHON KOHCTPYKLUUM NMyTEM HABUBKU U3 JIEHTOYHOWN UK
PYNOHHO 3NEKTPOTEXHUYECKOW CTasnm

4. OBMOTKMN TPAHC®OPMATOPA




4.1. BUTOK 0OOMOTKM

4.2. O6moTKa TpaHccopmaTopa

4.3. OcHoBHasi O6MOTKa

4.4, BcnomoraTtenbHasi oOMoTKa

4.5. MepBuyHasn
TpaHccopmaTopa

4.6. BTropuyHasn
TpaHccopmaTopa

o6MOTKa

ob6MoTKa

MpPoOBOOHMK, OOHOKPATHO OXBaTbIBAKOLWIMM YacTb MarHWTHOM
cUCTEMbl  TpaHcdopmaTopa, 3MIEeKTPUYECKUI TOK  KOTOPOro
COBMECTHO C TOKamu ApYrvX Takux NPOBOAHMKOB U ApYrux YyacTteii
TpaHcopmaTopa co3gaeT MarHMTHoe nore TpaHcgopmaTopa U B
KOTOPOM oA [AeWcTBreM 3TOro MarHMTHOro Mofs HasoguTcs
SMEeKTPOABMXKYLLAA cuna.

MpumeyaHue. BuTok 06MOTKM MOXeT ObiTb o0bpasoBaH
HeCKOSbK1MW NapannenbHO CoeAMHEHHBIMU NPOBOAHMKaMM

CoBOKYNHOCTb BMTKOB, OOpasylolnx 3MeKTPUYeckylo Lenb, B
KOTOPON CYMMWPYIOTCS 3NEKTPOABWXKYLUME CUMbl, HaBEAEHHbIE B
BUTKax, C LENbl0 MOMyYeHNs BbICLUEro, CPEAHEro Wnu HW3Lero
HanpsxeHs TpaHcdopmMaTopa Unm ¢ Apyron Lernbio.

MpumevaHus:

1. B TpexdasHOM 1 MHorogasHoMm TpaHcopmaTope
(TpaHcdopmaTtopHow rpynne) nog "obmoTkon" nogpasymeBaeTcs
COBOKYMHOCTb COeAMHSAEMbIX Mexay cobon OoOMOTOK ogHOro
HanpsxeHusa Bcex aas.

2. B opHodasHoM TpaHcdopmaTope noa "obmoTtkon"
noagpasymeBaeTCsl COBOKYMHOCTb COeAMHSIEMbIX Mexzay coboi
0B6MOTOK O[HOr0 HanpsiKeHWsl, PacnofIOXKEHHbIX Ha BCEX €ro
CTEPXKHAX

O6moTKka TpaHcgopmaTtopa, K KOTOPOW MOABOAUTCA 3HEprus
npeoGpasyemMoro UnuM OT  KOTOPOM  OTBOAWUTCA  3HEPrus
npeoGpasoBaHHOrO NEPEMEHHOTO TOKa.

MpumeyaHue. Cunosoi TpaHchopMaTop UMeET He MeHee ABYX
OCHOBHbIX OGMOTOK

O6moTka TpaHcdopmaTopa, He npegHasHayYeHHas
HEMoOCPEeLCTBEHHO ANl MpUeEMa 3HepruvM npeobpasyemMoro wnu
oTAayn 3Heprum npeobpa3oBaHHOrO MEPEMEHHOrO TOKa, WNn
MOLLUHOCTb  KOTOPOW  CYLUECTBEHHO MeEHblue HOMMUHAaNbHON
MOLLHOCTMK TpaHcdopmaTopa.

I'Ipmwleanme. BcnomoratenbHas obOmoTka MOXeT ObiTb
npegHasHaveHa, HanpumMmep, ana KOMneHcauunun TpeTbel;l
FapMOHMHeCKOVI MarHMTHOro nons, NoAMarHN4YMBaHUS MarHUTHOMN
CUCTEMbl MOCTOSIHHBIM TOKOM, MUTAHUS CETU COBCTBEHHbIX HYXJ
orpaqueHHoM MOLLHOCTU U T.N.

O6MoTKa TpaHcdopmaTopa, K KOTOpOW MoABOAWTCS 3Heprus
npeotpasyemMoro nepeMeHHoro Toka.

MpumeyaHue. TepMUH NPUMEHUM K NOGOMY uMcry OGMOTOK
TpaHcgopmaTopa, ecrnu HanpaeneHue nepeaayn SHeprum oT HUX
K ApyruM o6mMoTkamM TpaHcopmaTopa SIBNsSeTcs onpeaeneHHbIM

O6MoTKa TpaHchopmaTopa, OT KOTOPOW OTBOAWUTCA 3HEpPrus
npeobpasoBaHHOTO NePEMEHHOTo TOKa.

MpumeyaHue. TepMUH NPUMEHUM K NOGOMY uMcry OGMOTOK
TpaHcdopmaTopa, ecnu HanpasrieHue nepeaayn 3Heprn K HUM
OT Apyrx 06MOTOK TpaHcdopmMaTopa sBNseTcs onpeaeneHHbIM




4.7. O6MOTKa BbICLUEro HanpsHKeHus
TpaHccopmaTopa*

O6moTka BH

4.8. O6BMOTKA HMU3LEro HanpsXeHwus
TpaHcdopmaTopa*

O6moTka HH

4.9. O6MOTKa cpegHero HanpsHkeHusi
TpaHccopmaTopa*

O6moTka CH

4.10. PacwenneHHasa o6MoOTKa

4.11. O6wasn obMoTKa

aBTOoTpaHcdopmaTopa

4.12. MNocnepoBaTenbHass oOOMoOTKa
aBTOTpaHcchopmaTopa

4.13. O6MOTKa BbICLUEro HanpshKeHus
aBTOTpaHcdopMaTopa

O6moTka BH

4.14. Oo6moTKa cpegHero
HanpsiXeHUs aBToTpaHccopmaTopa

O6moTka CH

4.15. O6MOTKa HM3LIEro HanpsXeHus
aBToTpaHcchopmaTopa

O6moTka HH

4.16. O6moTKa hasbl

4.17. O6MOTKa CTepXHS

OcHoBHasi o6MOTKa TpaHcdopmaTopa, UMetoLas Hanbornbluee
HOMWHamNbHOE HampspkeHWe MO CPaBHEHWIO C  APYrVIMU  ero
OCHOBHbIMU OBMOTKaMM

OcHoBHasi 06MOTKa TpaHccopmaTopa, UMeloLLas HauMeHbLLee
HOMMWHAmNbHOE HanpsbkeHWe MO CPaBHEHWIO C  JAPYTMMU  ero
OCHOBHBIMU OGMOTKaMMU.

MpumeyaHue. O6MmoTKa HU3LLEro HanpskeHus
pEerynMpoBOYHOTO  TpaHcdopmatopa MOXeT uMmeTb Gonee
BbICOKMIA YPOBEHb M30MALMKN, YeM OBMOTKU BbICLLErO U CPEAHero
HanpspKeHnst

OcHoBHast ~ oOMOTKa  TpaHcdopmaTopa,  HOMMUHarbHOE
HanpspkeHWe  KOTOpOi  SIBNAETCS  MPOMEXYTOYHBIM — Mexay
HOMWHAanNbHLIMU HAMPSHKEHUAMM OOMOTOK BbICLUENO M HU3LLIEro
HanpspKeHUs.

MpumeyvaHue. ObmoTka cpeaHero HanpspKeHus
perynupoBoYHOro  TpaHcopmaTopa MOXeT umeTb Gonee
BbICOKWI YPOBEHb U30MALMKU, YEM 0OMOTKA BbICLLETO HaNPsSXXeHNs

O6moTka, cocTosilias u3 AByX Unu Goree ranbBaHUYECKU He
CBSI3@aHHbIX YacTel, CcymMmapHasi HOMMWHanbHasi MOLLHOCTb
KOTOpbIX, Kak npaBuno, paBHa HOMWHANbHOM  MOLLHOCTU
TpaHcdopmaTopa, HanpsKeHWsi KOPOTKOrO 3aMblKaHUSI KOTOPbIX
OTHOCMTENbHO ApYrMx OBMOTOK (OOMOTKM) NPaKTUYECKU paBHbI
mexay cobor, n KoTopble AOoNyCKaloT He3aBUCMMYIO Apyr OT Apyra
Harpysky unu nutanme (4ept.9).

MpumeyaHue. COBOKYMHOCTb YacTel pacluensyieHHon 0BMOTKU

cynTaeTcs ogHON 0OMOTKOW

O6moTka, sBnswowascs obuwen
aBTOTpaHcdopmatopa (4epT.7)

4acTblo OBYX oBMOoTOK

ObmoTka aBToTpaHcdopmatopa, BKIOYaEMast
nocregoBaTenbHO ¢ o6LLel 0OMOTKON (Y4epT.7)

COBOKYNHOCTb ~ BUTKOB, B KOTOPbIX  WHAYKTUpyeTcs
3MNeKTpoABMXKYLLAS Ccuna, ucnonb3yeMasi Ans  NonyyYeHust
BbICLLErO HanpshkeHus aBToTpaHcdopmaTtopa

COBOKYNHOCTb ~ BUTKOB, B KOTOPbIX  WHAYKTUpyeTcs
SMeKTpoABMXKYLLAa cuna, wucnonb3dyemas Ans  NonyyeHus
CpeaHero HanpsbkeHns aBToTpaHcopmaTopa

COBOKYNHOCTb ~ BUTKOB, B KOTOpbIX  WHOYKTMpYETCsl

3NeKTPOABMXKYLLAs cuna, Ucnosb3yemasi Ans nonyyeHnust HU3Lero
HanpshxeHWsi aBToTpaHcopmMaTopa

OfHa 13 06MOTOK ofHOGha3HOro TpaHcopMaTopa UK YacTb
0OMOTKM TpexdasHoro unM MHorogasHoro TpaHcgopMaTopa,
obpasylowiasn ee gasy

YacTb unu uenas obMoTka BbICLUErO, cpegHero nnu Huswero




4.18. KOHUeHTpuUYeckne o6MOTKM

4.19.
o6MOTKa

[OBoliHaA KOHUEeHTpuyeckas

4.20. Yepeayroymecss o6MOTKU

4.21. PerynupoBo4Hasa o6MoOTKa

PO

4.22. O6MoTKa rpy6oro
perynupoBaHus

PO rpy6as

4.23. O6moTKa TOHKOro
perynupoBaHusi

PO ToHKas

4.24. KomneHcaLlMoHHasA ooMoTKa

KO

4.25. CeTeBass obmoTKa

4.26. BeHTUNbHasi oo6MoTKa

4.27. 'pynna coeauHeHUsi OB6MOTOK
TpaHcdopmaTopa

4.28. HenTtpanb o6MOTKM

4.29. OTBeTBNEHUe o6MOTKM

4.30. OcHoBHOe oTBeTBJIeHNe

HanpshXeHWs1, PacrornoXeHHasi Ha cTepxHe TpaHcdopmaTopa.

MpumeyaHue. B aBToTpaHchopmaTope nod 0OMOTKON CTEPXKHS
noapasymeBaeTcd o6Lasa unu nocnegoBartenbHas ooMoTka

OBMOTKN CTEPXHS, M3roTOBMEHHble B BuAE LUWIMHAPOB U
KOHLEHTPUYECKM PacriofioXXeHHble Ha CTepXHe  MarHWTHOW
cuctemsl (4ept.4, 5)

O6MoTKa, cocTosilass U3 [OBYX LMIIMHAOPWYECKUX YacTew,
pPacnosnoXeHHbIX Ha CTepxHe MarHuTHowm cucTeMbl
KOHLEHTPUYECKU C AABYX CTOPOH APYroi 06MOTKM (4epT.6)

OBMOTKM BbICLLENO M HU3LLEro HanpsixeHust TpaHcgopmaTopa,
YepeayoLmecsi B OCEBOM HanpasBneHun ctepxHs (4ept.10)

OTpenbHO BbIMOSIHEHHAs YacTb OOMOTKM TpaHcdopmaTopa,
uMetoLasi OTBETBMEHUs, MepekroyaemMble MpU pPerynMpoBaHum
HanpspKeHus!

OTaenbHO BbLIMOSIHEHHAs! YacTb PEryriMpoBOYHON OGMOTKM,
HanpspkeHWe Mexay COCedHUMU OTBETBIEHWSIMU KOTOPOW paBHO
CYMMe HanpsiKeHU HECKOMbKUX CTYNEHEN perynmpoBaHus

OTpenbHO BbLIMOSIHEHHAs! 4YacTb PErySIMPOBOYHON OGMOTKM,
uMetolasi OTBETBNIEHUSl, COOTBETCTBYIOLUME KaXOOW CTYMeHu
perynupoBaHusi

BcnomoratensHas o6MoTKa, pacnonaraemMada Ha CTepPXHAX Unn
dApMax C Uenbk KoMneHcauun YacTelm MarHMTHoOro nons

TpaHcdopmaTopa.

MpumeyvaHue. Bo3moxxHa, Hanpumep, KoMneHcaums
MarHUTOABWXYLLEN CUMbl PErYNTMPOBOYHON OOMOTKWM, MarHUTHOro
nons HyneBow nocnegoBaTenbHOCTH, nons TpeTben
rapMOHWYECKON 1 Ap.

O6moTka npeobpasoBaTenbHOro TpaHcdopmaTtopa,
npucoeanHaeMas Kk CeTu NepeMeHHOro Toka

O6bmoTka npeobpasoBaTenbHOro TpaHcdopMaTopa,

npucoeanHaemMasa K BEHTUIbHbIM npe06pa3OBaTenﬂM

YIrnoBoe CMeLLEHVME BEKTOPOB JTMHEMNHBLIX 3MEKTPOABMNKYLLMX
cun oBMOTOK (CTOPOH) cpedHero WM HU3LEro HanpskeHuin no
OTHOLUEHWNID K BEKTOpPaM COOTBETCTBYIOLUUX 3IMEKTPOOBMKYLLMX
cun 0O6MOTKM (CTOPOHbI) BbICLLETO HaMNPsKeHNs!

O6uwasa Toyka 0bMOTOK ha3 TpexdasHOro unm MHorodasHoro
TpaHcopmaTopa, coeguHsaembIx B "3se3ny" unm "suraar”.

Mpumevanve. B opHodasHoM TpaHchopmaTtope - 3axum
06MOTKM, NpeAHa3HavYeHHbIN N5t NpUcoeauHeHust K obLen Touke
npu coeanHeHUn oBMOTOK TpexdasHon (MHOrodasHon) rpynnsl B
"3Be3ay unu "suraar”

OTBOA, NPUCOEOVNHEHHbIV K OQHOMY U3 BUTKOB 1 NMO3BONSHOLLNINA
MCMOMb30BaTh YacTb 0BMOTKM, 3aKaHUYMBAIOLLLYOCA 3TUM BUTKOM

OTBeTBNeHNe, Ha KOTopoM o6MOTKa TpaHcdopmaTopa umeeT




OOMOTKM

4.31. MNMonoxutenbHoe OTBEeTBNEHUe
OOMOTKM

4.32. OTpuuaTtenbHoe OTBETBNEHUe
OOMOTKM

HOMWHalbHYKO MOLHOCTb NPU HOMUHalIbHOM HaNpPAXeHUn.

MpumevaHne. B cneumanbHbIX TpaHcdopmaTopax W B
oTAenbHbIX cnyvasx B TpaHcdopmaTtopax obLiero HasHayeHus
OCHOBHOE OTBETBIEHME onpegensieTcs HOpPMaTMBHbIM
OOKYMEHTOM

OTBeTBNEHNE, Tak pacnosnoxeHHoe B ob6MoTKe, 4TO npun ero
BKIMKOYEHUN  yBENM4YMBaAETCA YUCIIO BUTKOB C OAUHAKOBbIM
HanpaBneHnem 3NEKTPOABMXKYLLEN CUITbl MO CPABHEHMIO C YACTTIOM
BUTKOB Ha OCHOBHOM OTBETBJIEHUN.

MpumeyaHue k TepmuHam 4.31 n 4.32. Mpun pesepcrpoBaHUm
perynupoBoYHO# OOMOTKM OOHO W TO Xe OTBETBIIEHME MOXeT
ObITb MONOXUTENBHBIM UMK OTPULATENbBHBIM

OTBeTBNEHNE, TakK pacnonoxeHHoe B obMoTKe, 4TO npu ero
BKINMKOYEHUN  yMeHbllaeTcda 4Yucrno BUTKOB C OAMHAKOBbIM
HanpaBneHneMm 3NEKTPOABMXKYLLEN CUITbl MO CPABHEHMIO C YACTIOM
BUTKOB Ha OCHOBHOM OTBETBJ1IEHUA

5. 3onAunA TPAHCOOPMATOPA

5.1. U3onsaumna TpaHccopmaTopa

5.2. BHyTpeHHsa nsonsuus

5.3. BHellHAA nsonauus

5.4. MexxpgycasHasa nsonsaumsa
5.5. FnaBHaAa nsonsAumMa ooMoTKN

5.6. MpoaonsHas nsonsiuus o6MoTKM

COBOKYNHOCTb  M3ONAUMOHHBIX — geTanen un  3anonHsLwen
TpaHcdopmaTop N30NSILNOHHOMN cpeabl, ncknioyarowas
3aMblkaHue MeTannmyeckmnx yacTemn TpaHcdopmaTopa,
Haxodswmxcs BO Bpems ero paboTbl Mo HanpskeHuem, ¢
3a3eMIeHHbIMN 4acTamK, a TakKe YacTew, HaxoAsLMXCH MoA
pasHbIMK NOTeHUManamm, mexgy cobom

M3onsaumsa BHyTpu Gaka TpaHcdopmaTtopa B Macrne unv pyrom
XUAKOM ONanekTpuke (BHYTPHM 6aka repmMeTU4YHOro
TpaHcdopmaTtopa, 3anofiHEHHOro BO34YyXOM WNW rasom) wunm
BHYTPY 3aMONHSIOWEro TpaHcgopmaTop TBEPAOro ANANEKTpurKa.

MpumeyaHne. OCHOBHbIM MNPU3HAKOM BHYTPEHHEW W30MAUMm
ABMNSETCS MpakTMyeckass HEe3aBMCMMOCTb €€  3NeKTPUYEeCKoW
NPOYHOCTW OT BHELUHUX aTMOCKEPHbIX YCNOBUIA

M3onsuus B Bo3gyxe cHapyxwu 6aka TpaHcgopmaTtopa.

MpumevaHus:

1. OCHOBHbIM MpPU3HAKOM BHELUHEN U30NSAUUN ABMSETCH
3aBMCUMOCTb €€ 3NEKTPUYECKOM MPOYHOCTM OT aTMOCdEpPHbIX
ycnosum

2. BHewHasa wusonsuua B BO3QYLUHOM TpaHcdopmartope -
n30MAUMS  BHE  MPOCTPaHCTBA, OrPaHUYEHHOro  HapyXHOMN
LUMNVHOPUYECKON  MOBEPXHOCTBIO  HapyXHOM  OOBMOTKM 1
6nwxanwmmm K obMoTkam NOBEPXHOCTAMU MarHUTHON CUCTEMBI
M3onsuua mexagy obMoTkamm pasHbix a3 TpaHcopmaTtopa

M3onauusa oGMOTKM OT YacTell ocToBa U OT apyrmx 0BMOTOK

M3onsuma  mexay  pasHbiMM  Toukamu  OBGMOTKM  hasbl
TpaHccopmaTopa.

MpumeyvaHne. N3onauma mexay pasHbIMU TOYKaMu 0obMoTKM




5.7. KoHueBasa nsonsiums o6MoOTKuN

5.8. EMKOCTHas 3awmuTa o6MOTKMU

5.9. EMKOCTHOE KOnbLI0O OOMOTKU

5.10.
OOMOTKM

OKpaH E€eMKOCTHOW 3aluThbl

5.11. AKpaHUpPYIOLMIA BUTOK OOMOTKMN

5.12. O6MoTKa C HerpagyMpoBaHHOM
nsonsiumen

5.13. ObmoTka € rpagyMpoBaHHOM
nsonsiumen

5.14. TepMMU4YeCKUA CpPOK CNYXObI
usonsauumn

5.15. HoMuHanbHbLIN TepMUYECKUW
CPOK CNyX6bl n3onauumn

(*)aSbI, HanpumMmep, Mexay BUTKamMu, CrnoaMn BUTKOB, KaTyLUKaMu,
3fieMeHTaMn eMKOCTHOW 3aLlUmThl 1 T.M.

MN30nAUMOHHbIE  KOHCTPYKUMM W OeTanu, chyxalue Aans
M30MMPOBaHNSA TOPLEBLIX YacTelr OGMOTOK OT Apma, SAPMOBbLIX
6anok 1 MeTanIMYeckmx NPEeCcCyoLLmX Konew

CneumanbHble Mepbl, NpUMeHAeMble OnA BblpaBHMBAHUA
€MKOCTHOrIO pacnpeneneHna HanpaxXeHua Baosib 0OMOTKN.

MpumevyaHne. EMKocTHas 3awmta MOXeT [AOCTUraTtbcs
NPUMEHEHNEM 3MNEKTPOCTATUYECKUX SKPAHOB, KOHAEHCaTOpPOB UMK
M3MEHEHMEM OCNeaoBaTeNbHOCTM COeAUHEHNUA Mexdy coBon
KaTyLueK 0BMOTKM UMK BUTKOB B KaTyLLUKax

KonbLeBon MeTannmyecknin He3aMKHYTbI WU30IMPOBaHHbIN
3MNeKTPOCTaTUYECKMIN 3KpaH, PacrnonoXeHHbI y Topua 0b6MOTKM
UNN Mexgy ee KaTylwkamy W ranbBaHUYeCKN COEOUHEHHbIW C
O[lHOW U3 ee To4eK

LiMnuHapuyecknii  He3aMKHYTBIN  9NEeKTPOCTaTUYECKUA  IKpaH,
pacnonoXeHHbIN BOOMb BHYTpPEHHeN unu Hapy>XHON
LUMNMHOPUYECKON MOBEPXHOCTM OOMOTKM M ranbBaHUYECKU
COEAVHEHHbIN C OQHON N3 ee TOYEK UNW 3a3eMIeHHbIN

KonbLeBOn  HE3aMKHYTbI  3NEeKTPOCTaTU4EeCKUA  3KpaH,
pPacnoNOXEHHbIN CHapYXW WM BHYTPU KaTyLIKW HenpepbiBHON
UNN OWUCKOBOW OOMOTKM, MMeLUiA pa3Mep B HamnpasneHun ocu
06MOTKW, paBHbIN NPUONU3UTENBHO OCEBOMY pa3mMepy OAHOW
KaTyLLKN

OO6MoOTKa, Y KOTOPOW JIMHEWHbIA KOHEL, U HelTpanb WUMEKT
OAVH YPOBEHb N30NALMU

OO6MoOTKa, Y KOTOPOW JIMHEWHbIA KOHEL, U HelTpanb WUMEKT
pasnu4yHble YPOBHW U30MALUM

Mepuon paboTbl OT NEPBOro BKIOYEHUSI OO MOMHOMO M3HOCA
U30MALUMK NoA BNUSIHUEM (DU3UKO-XUMUYECKMX (DaKTOPOB, Npexaie
BCEro TeMrepaTtypbl, NPy U3MEHSIOLLUXCS Harpy3ke, HanpshkeHUm
N YCNOBUSIX OXNaXKAEHUS

TepMUyeckuii Cpok Cry0bl MpU MOCTOSIHHOM TemrepaTtype
Hanbonee HarpeTo TOYKM MW3ONAUMKM, PaBHOM [OMYCTUMOM
Temneparype AN 4aHHOro M30NALMOHHOro MaTepuana

6. OTAEJNIbHbIE YACTU TPAHC®OPMATOPA

6.1. AKTUBHasA 4YacTb TpaHccopmaTopa

6.2. AKTUBHbIe
TpaHcdopmaTopa

MaTepuanbi

EauHan KOHCTpyKUMs, BKMovawowas B cobpaHHOM BUAE OCTOB
TpaHcdopmaTtopa, OBMOTKM C UX M30NAuMeln, OTBOAbl, 4acTu
perynupytoLLero ycTpoiicTea, a Takke Bce JeTanu, cryxaliue
ANS UX MEXaHUYECKOr0 COEAUHEHMS.

MpumeyaHne. B HekoTopblXx TUMax TpaHcgOopMaTopoB C
aKTMBHOW YacTbl MOFYT OblTb KOHCTPYKTMBHO CBSi3aHbl KpbillKa
Gaka 1 BBOAbI

OneKkTpoTeXHNYeckas crtanb wnu Apyron deppomMarHUTHLIN
martepuarn, M3 KOTOPOrO M3roToBrieHa MarHuTHas cuctema, a
Takke metann obMOTOK U OTBOAOB TpaHcdopmaTopa




6.3. OctoB

6.4. OTBOAbI

6.5. KoHTaKTHbIN
TpaHccopmaTopa

3aXnm

6.6. bak TpaHcchopmaTopa

6.7. Bak KONMTOKOMbLHOro TMna

6.8. FepmeTnYHbIN Gak

6.9. Pacwupurenn

6.10. BospgyxoocywuTtenb

6.11. Macnoyka3sartenb

6.12. TepmocucoHHbIN PUNLTP

6.13. Koxyx TpaHcchopmaTopa

6.14. YCTpPOMCTBO perynupoBaHusA
HanpsHKeHUsA TpaHccopmaTopa
(TpaHccopmaTopHOro arperara)

6.15. YcTtpomctBo
OTBETBIIeHMIA 06MOTOK

nepekn4yeHus

6.16. YCTpOMCTBO nNepeK/oYeHUs
OTBETBJIEHUN o6MOTOK 6e3
BO30YXXaeHuA

Yctponctso BB

EauHas KOHCTPYKUUMA, BKNo4Yawuwaa B CO6paHHOM Bnae
MarHUTHyrO CUctemy CO BCeMu petandamu, cnyxawummm ana ee
coeanHeHnAa 1 ana KpenneHua 0OMOTOK

COBOKYMHOCTb 3MEKTPUYECKUX MPOBOAHMKOB, CIyXalux Ars
coeauHeHWss ~ OOMOTOK  TpaHcgopmatopa C  BBOAaMM,
YCTpOMCTBamMu NepeknioyeHnst OTBETBEHW T 0BMOTOK 1 Apyrimu
TOKOBEZYLUMMU YacTsiMu

KOHTaKTHbIN  32XUM, WMELWNA rafnbBaHNYECKYD CBA3b C

obmMoTkaMn M MpedHasHayeHHbI  ONA  NpUCOeaVHEHUs
TpaHcopmaTopa K BHELLHEN Lenu
Bak, B KOTOpPOM pasMellaeTcss  aKkTUBHasi  4acTb

TpaHcgopmaTopa Unu TpaHcOpMaTopHOro arperata € >KULKUM
[M3MEKTPUKOM, ra3o- UMW KBapLeHanonHeHHOro

Bak, umetowunii BGNUsK aHa pasbem, No3BONSAWOWNIA OTAENUTb
M NOAHATH BEpXHIo YacTb Gaka 6e3 nogbema akTMBHOW 4acTu
TpaHcdopmaTopa

Bak, vMelwWMn YNNOTHEHWUsi, NPaKTUYECKN WCKIoYatoLme
coobLleHe mMexay BHYTpeHHMM obbemMoM Baka W OoKpyxaroLlewn
aTtmocdepon.

Mpumeyanue. [Mpu HaMMuMM pacmpuTens
OTHOCUTCS U K BHYTPEHHEMY 06bEMY pacLUMpUTEns

repmeTtunsauuna

Cocyn, coevHeHHbIN ¢ Bakom TpybonpoBOoAOM W CryXaLluui
ANsa nokanusaumn konebaHun ypoBHS XUOKOro AMSeKTpuka

Cocyn, coobLiarwminca ¢ OOHOW CTOPOHbI C  BHYTPEHHUM
o6bemMoM BO3ayxa B pacluvpuTene unm b6ake TpaHcgopmaTtopa, a
C Apyron - ¢ atMoctepHbIM BO3AYXOM, NpeAHasHa4YeHHbIn Ons
OTAENeHust BnarM u3 BO3dyxa, MOCTynawlero B pacliMputenb
unu 6ak TpaHcgopmaTopa

YkasaTenb YpOBHSI Macna Ui Apyroro Xuakoro AUanekTpuka B
TpaHcgopMaTope Unu ero paclumMpuTene

Cocyn, coobLialolmics AByMs NaTpyGkaMu C BHYTPEHHUM
06beMoM Gaka B BEpXHEW W HWXKHEW ero 4acTu, 3anorHEHHBbI
BELLECTBOM, CNyXalLLuM Afsi OYUCTKM Macna Ui Apyroro >uOKoro
LV3MEKTPUKA OT NPOAYKTOB OKWUCIIEHUS U A1 NMOMMOLLEHNS BNarm

O6Gonoyka BO3AYLIHOTO TpaHcopMaTtopa, 3almiiaLlas ero
aKTMBHYIO 4acTb OT MNOMagaHusi MOCTOPOHHUX NPeAMETOB, HO
JonyckatoLas cBoGOAHbIM LOCTYN K HE OXNaXxaatloLLero Bo3ayxa

YcTpoiicTBo, npegHasHayYeHHoe  Ans perynupoBaHus
HanpskeHus TpaHcdopmaTopa (TpaHcopMaTopHOro arperata) u
BKMtOYaloLlee Bce Heobxoaumble Ans  3TOr0  annapaThbl,
MEXaHM3Mbl U COCTaBHble  4acTh, 3a  WUCKIOYEHUEM
PerynMpoBOYHbIX 0OMOTOK

YCTponCTBO, NpedHasHayeHHoe ONA U3MeHeHUst coeduHeHuit
OTBeTBMNEeHMI I 0GMOTOK Mexay coBGoi Unu ¢ BBOAOM

YCTpoWCTBO, NpefHa3HauYeHHoe AN U3MEHEHWUs COedVHEHWU
OTBETBIEHUI I OGMOTOK Npu HEBO3GYKAEHHOM TpaHctopMaTope




6.17. YcTpoMCTBO perynupoBaHus
HanpsbkeHUs  TpaHccopmaTopa nop
HarpyskKom

Yctpowncteo PINMH
6.18. MepekniovaTenb OTBeTBNEHUN

OOMOTKM

6.19. U3bupaTtenb oTBETBNEHUNA

6.20. Npeabizbupartens OTBETBNEHUN

ycTpoMncTBa
noa

6.21. KoHTakTOp
perynupoBaHUA  HanpsikeHUs
HarpyskKom

6.22. TokoorpaHuumMBaroLmnmn
pe3ucTop YCTpPOMCTBA peryrvpoBaHusi
HanpsXeHusi nog Harpy3Kom

6.23. TokoorpaHU4YMBaKOLWNA peaKkTop
ycTpoucTBa perynupoBaHus
HanpspKeHUs NoA Harpy3Kkow

6.24. Cuctema oxnaxaeHus

6.25. Oxnagurtenb

YCTPOMCTBO  perynmpoBaHus, npegHasHayeHHoe — OnA
perynupoBaHnsl HanpsbkeHust 6e3 nepepbiBa Harpysku u 6es
OTKITOHEHUs1 0GMOTOK TpaHcdopMaTopa OT CeTH

KoHTakTHoe yCTpPOMCTBO, cryxallee Ansi NepekroveHns
OTBETBEHUIA OGMOTKM B TpaHcdopmMaTope, nepeknoyaemom 6e3
BO30yaeHUs

YacTb  ycTpouctBa  perynupoBaHuMst  MOL  Harpyskow,
npefHasHayeHHas Ans Bbibopa HYXXHOrO OTBETBMEHUS O0OMOTKM
nepeg nepeknioyeHneM 1 anga AnMTenbHOro NponyckaHns Toka.

MpumeyaHue. W3bupatenb OTBETBNEHUI He CRYXWUT Ans
M3MEHEHMNS U OTKINIOYEHUS TOKa

Yactb ycTponcTBa  perynMpoBaHuWs  HanpshkeHus  rnopj
Harpyskon, AnMTenbHO npomnycKawwas ToK, MNpeAHasHaveHHas
ANs  MCMONb30BaHWSA  KOHTAKTOB  m3bupaTtens, a Takke
npucoeamMHEeHHbIX K HEMY OTBETBMEHMA OBMOTKM Gonee ogHOro
pasa npuv MPOXOXAEHWM BCEro AuanasoHa perynupoBaHust
TpaHcgopmaTopa.

MpumevaHus:

1. I'Ipe,u,b|36V|paTenb He CInyXuT And uSMeHeHuna 1 OTKIMTKIYeHnA
TOKa.

2. TpepbisbupaTtens MOXET NPOM3BOAUTL PeBEpPCUMPOBaHNE
perynMpoBOYHON YacTh OOMOTKM UNN nepeknodeHne rpybbix
CTyneHen perynupoBaHus

UacTb  yCTpoWCTBa  pErynMpoBaHUs  HanpsbkeHust  rof
Harpyskoi, npefHasHayeHHasi Onsl W3MEHEHWUS U OTKITHYEHUS
TOKa B LensiXx Nepekriovalolero ycTpoucTea, NpeaBapuTenbHO
MoAroTOBIIEHHbIX K 3TOMY M3Guparenem

Pesuctop ycTpoicTBa perynupoBaHUs HanpshkeHus  nop
Harpyskol,  npefHa3HauyeHHbIi  ANs  BKIOYEHUs  Mexay
paboTalWwmmM U BBOAUMbIM B paboTy OTBETBMNEHWEM C LENbO
OrpaHU4YeHUsl MNepexofHOro Toka B MEPEeKrYaeMon  yYactut
0BMOTKM 1 NepeBofa Harpy3ku C OAHOTO OTBETBIIEHUSI HA ApPYroe
6e3 nepepbiBa B TOKe Harpy3ku TpaHcgopmatopa u 6e3
CYLLECTBEHHOIO Ero U3MEHeHMs

PeakTop ycTpoWcTBa perynupoBaHWsi HamnpsbkeHus nop
Harpysko,  npefHa3HauyeHHbIi  ANs  BKIOYEHUs  Mexay
paboTalWwmmM U BBOAUMbIM B paboTy OTBETBMNEHWEM C LENbO
OrpaHUYeHUsl MNepexofHOro Toka B MEPEKIYaeMon  4Yactut
0BMOTKM 1 NepeBofa Harpy3ku C OQHOTO OTBETBIIEHUSI HA ApPYroe
6e3 nepepbiBa B TOKe Harpy3kM TpaHcgopmatopa u 6e3
CYLLECTBEHHOIO Ero U3MEHeHMs

COBOKYNHOCTb TEeNNOOOMEHHUKOB WM 3NEMEHTOB CUCTEMbI
OXNaXOeHWs!, YCTPOWMCTB, MpeaHasHaYeHHbIX [AMs  YCKOpeHusi
OBWKEHUS TennoHocuTens u (Mnu) oxnaxaawolwen cpen,
KOHTPOMbHbIX U M3MepuUTenbHbIX MNpUBOPOB, chyxalwasa AaAns
oTBOAa Tenna, BbiOenswlerocs B TpaHcdopmaTope B
oxnaxaatoLLyto cpeay

TennooBMeHHUK, B KOTOPOM NpouUCxXoauT nepenada tenna ot
TennoHocuTens, 3anonHsiowero 6ak TpchcbopmaTopa n




6.26. PagnaTtop TpaHccopmaTopa

NPUHYOUTENbHO  LUMPKYTMPYIOLWEro  Yepe3  TemnnoobMeHHMK,
BO34yXy WIM BoAe, [OBWKEHWE KOTOPbIX Takke MpUHYAWUTENbHO
yckopsieTcs

TennoobMeHHWK, B KOTOPOM MPOWCXOAMUT nepepaya Tenna ot
TENMoOHOCUTENs, 3anonHsiowero 6Gak TpaHcdopmaTtopa u
OBMXKYLLErocs MyTeM  eCTeCTBEHHOW  KOHBEKUWMM,  BO34yXY,
oxnaxgaroLemMy TpaHchopmMaTop

7. BETAJIU KOHCTPYKLIUM N MAPAMETPbI YACTEA TPAHC®OPMATOPA

7.1. MarHuTHaa cuctema

7.1.1. CtepXeHb (sipMO) C nnockom
LUIMXTOBKOM

7.1.2. CrepxeHb C paguanbHoMn
LUINXTOBKOW
7.1.3. CTepXeHb C 3BONbBEHTHOW
LUMXTOBKOMN

7.1.4. CTyneH4yaToe cevyeHue CTepXHs

7.1.5. Kpyrnoe ceuyeHune cTepxHs

7.1.6. MnacTMHa MarHUTHOW CUCTEMbI

7.1.7. NMakeT nnacTuH

7.1.8. Yncno ctyneHen B CTepxkHe
(Aapme)

7.1.9.
Kpyra

KoadphcbuumeHT 3anonHeHus

CTepXeHb (ApPMO) MarHMTHOW CUCTEMbI, B KOTOPOM MrfOCKue
NNacTVHbl PasfUYHON MW OAUHAKOBOW LUMPWHBLI PacrioNoXeHbl
Tak, YTO MIOCKOCTU BCEX MMACTUH NapanmnenbHbl

CTep)KeHb CTbIKOBOW MarHMTHOW CUCTEMbI, B KOTOPOM nJioCkKune
NNnacTUHbI pa3H0|7| LWMPUHbI  pacnonioXxeHbl B nonepe4yHoM
CeYeHUNnN CTEePXKHA NpakKTU4eCkn B pagmanbHbIX HanpaBneHnAax

CTepxeHb CTbIKOBOM MarHUTHOW CUCTEMbI, B KOTOPOM MNacTuHBbI
OJHOV WMPWHBI M30THYTHI U PACMOSIOKeHbI Tak, YTO B NMOMEPEYHOM
CEYEHNN OHM KMEIT (POPMY 3BONbBEHTbI M B COBOKYMHOCTU
06pasytoT NPaKTUYECKM KPYroBo LMNUHAP

MonepeyHoe ceyeHne cTepxkHsi, cobpaHHOro M3 AByx unu Gonee
NnakeToB NMacTMH  pasHOW  LUMPWHbBI, uMelowee  dopmy
CTyneH4yaTon ourypbl, BNIMCAHHOW B OKPYXXHOCTb UMK OBan

MonepeyHoe ceyeHne CTEPXKHS C paamnaribHON U 3BONbBEHTHOM
LUMXTOBKOW, MPaKTUYeCKn umetoLLiee hopmy Kpyra

MnactmHa 13  3NEKTPOTEXHUYECKON  CTamu
deppomarHiTHOro  maTtepuwana,  sBnsowascs
MarHUTHOW cucTeMbl TpaHcopmaTopa.

wnu  apyroro
3aneMeHToM

MpumeyaHue. B HEKOTOPBLIX KOHCTPYKUMSIX MarHUTHLIX CUCTEM
nnactuMHa npu cbopke MOXeT noaBepraTbCcs M3rnby no 3agaHHOMY
npodunio

CTtona nnactMH OAHOro pasMepa B CTepXHe wunn dpme
MarHMTHOWM CUCTEMbI.

MpumeyaHue. [lakeT MOXeT cOCTOATb U3 ABYX u4acTen,
pasfeneHHbIX KaHanom

Uncno nakeToB MnacTVH B MOJIOBMHE MOMEPEYHOro CevyeHus
CTEPXKHS (SpMa) MarHUTHOW CUCTEMBbI C NITOCKOMN LUMXTOBKOW.

MpumeyaHme. AHanornyHo onpenensieTcsi YUCro CTyneHewn B
HaBUTOW MarHNTHOW cucteme

OTHoLWeHVEe nnowaan TMOoMepeyHoro CeYEeHUs CTEepPXKHS K
nnowagn Kpyra c [OMaMeTpoM, pPaBHbIM [OMaAMETPY CTEpXKHS
TpaHcdopmaTopa.

I'Ipmmeanme. I'Ip|/| Hannymm B CeYeHUU CTEepXHA KaHanoB
nnowanb nonepeYyHoro cevYeHuna KaHasroB He BKIO4YaeTcda B
nrnowanb nonepevyHoro ce4eHmna CTep>KHA




7.1.10. KoadhduumeHT 3anonHeHusA
CeYeHUA CTepPXHA (spma)

7.1.11. KoacdpcuumeHT 3anonHeHus
cTanbko

7.1.12. OKHO MarHUTHOM CUCTEMbI

7.1.13.
cUcTeMbl

BbicoTa OKHa MarHuUTHoMm

7.1.14. LlvpuHa OKHa MarHMTHOM
cucTeMbl

7.1.15. KoadhduumeHT 3anonHeHusA

OKHa MarHUTHOM CUCTEMbI

7.1.16. fApmoBas npeccytowasn 6anka

7.1.17. Yron MarHUTHOM cUCTeMbI

7.1.18. CTblK MarHUTHOM CUCTEMBI

7.1.19. MpsiMon CTbIK MarHATHOWM
cucTeMbl
7.1.20. Kocom CTblK MarHMTHOM
cucTembl

7.1.21. WU3onsuua nnacTuH (NneHT)
MarHMTHOW CUCTEMbI

7.2.1 Cno o6MOTKMH

7.2.2 KaTywka o6MOTKMu

OTHOLUEHME aKTMBHOTO CEYEHUsl CTePXHS (SpMa) K mroliaam
€ro NnornepeyYyHoro ceyeHus

OTHOLLEH/E aKTMBHOMO CEYEHUs! CTEPXKHS K NMoLaamn kpyra c
[MameTpoM, paBHbIM AMaMETPY CTepPXHs TpaHcopmMaTopa.

MpumeyanHne. KoadhdULMEHT 3anonHEeHUs CcTanbio pasBeH
npoussedeHntio  KoapduumeHTa  3anofnHeHus  kpyra wu
Koo drLMEHTa 3aNONHEHNS CEYEHNS CTEPXKHS

MpocTpaHCcTBO, OrpaHMYyeHHoe GnMKanWMMKM MOBEPXHOCTSIMU
OBYX COCEOHWX CTEepXHEen W [BYX TOPUEBbIX SpM WK
NMOBEPXHOCTAMU CTEPXKHS, ABYX TOpLEBLIX 4acTeil M GOoKoBOWM
Yyactu 6okoBoro sipMa

PaccTosiHue mMexay ABYMSI TOpLEBbIMU SipMaMu, U3MepeHHoe
o JNIMHUW, NapannenbHon NPoaoNbHOM OCK CTEPXKHS (YepT.1)

PacctosHne wmexagy Onwkaiwvmm NOBEPXHOCTAMMU  ABYX
COCEHUX CTEPXHEN Unn cTepxHsA 1 BoKoBOro sipMa, n3mepeHHoe
no NUHWUK, NepneHANKYNSPHOM NX NPOAOIbHbIM ocsiM (4epT.1)

OTHolleHWe CyMMapHOW nrolaan nonepeYyHoro cevyeHus
MeTarnna BCex BUTKOB BCeX OBMOTOK B OKHE MarHUTHOW CUCTEMbI
K nnowaan okHa

Banka, cnyxallas B MarHUTHOW cUCTeMe Ansl MPECCOBKU sipMa
M B Ka4yecTBe TOPLIEBO/ OMOpbl Ansi 06MOTOK UMW TOMbKO NS
NpeccoBku sipMa

YacTb MarHuTHOW  CUCTEMbl, OrpaHM4YeHHasi OGLEMOM,
06pas3oBaHHbIM MNepecevyeHnemM GOKOBbIX MOBEPXHOCTEWR UMK KX
NPOAOIMKEHNIN OAHOIO U3 SIPM U OLHOTO U3 CTEPXKHEN (4epT.1)

MecCTO COuNneHeHus MNacTUH CTEPXHSA U sipMa B LUMXTOBAHHOMN
MarHUTHOW CUCTEME WNW MakeTOB MMACTUH CTEPXHA U sipMa B
CTbIKOBOW MarHUTHOW cucteme.

MpumeyaHue. B HEKOTOPBIX KOHCTPYKLMSIX MArHUTHLIX CUCTEM
BO3MOXEH CTbIK MMaCTUH BHYTPY CTEPXHSA UK ipMa

CTbIK MarHUTHOM CUCTEMBI, NMPY KOTOPOM NNACTUHBLI COXPaHSIIOT
NpsIMOYronbHyo opMy

CTbIK MarHUTHON CUCTEMBI, NPU KOTOPOM NNAacTUHbI (NakeTbl) B
MecTe COuYneHeHus cpesaHbl nog yriom, 6nuskum Kk 45° K
NpOAObHON OCK MNACTUHBI

Cnon N30J1ALULMOHHOIO maTtepuana, HaHOCUMBbIN Ha
NOBEPXHOCTb MMACTUHbI (NEeHTbl)) unu  obpasyembli Ha ee
NOBEPXHOCTU
7.2. O6OMOTKU

Pag ButkOB OT ogHoro u Gonee, pacnonoXeHHbIX Ha OAHOM
Ll,I/IJ'II/IHD,pW—IeCKOIZ NOBEPXHOCTU

pynna nocnefoBaTenbHO COEAWHEHHbLIX BUTKOB Oonee ogHoro
BUTKA, KOHCTPYKTUBHO o0beanHeHHas M OTAeneHHas oT Aapyrmx
Takux rpynn mnnm 0bMOTOK




7.2.3. BxoAaHble KaTyLKu 06MOTKM

7.2.4. MpocTasa uunuHapuyeckas
oOMOTKa
7.2.5. [OByxcnomHaa (MHorocromHas)

uunuHgpuyeckas o6moTKa

7.2.6. Katywe4yHass obMoTKa

7.2.7. QuckoBas KaTylwle4yHass o6MoTKa

7.2.8.
oOMOTKa

HenpepbiBHas KaTywle4yHas

7.2.9. NepenneTeHHas o6MoOTKa

7.2.10. O6moTka C nepenneTeHUem
KaTyLluek
7.2.11. MHorocnonHas

uunuuHgpuyeckas Katywe4vHas o6moTKa

7.2.12.
o6MOTKa

OpHoxopoBas BUHTOBasA

7.2.13. OByxxopoBas (MHoroxogoBas)
BUHTOBas 0OMoOTKa

7.2.14. TpaHcnosunumsn nposoAoB
OOMOTKM
7.2.15. CocpeaoTo4yeHHas

TPpaHCNo3nuna npoeBoaoB 06MOTKM

7.2.16. IpynnoBas TpaHcno3nuua
NpoBOoAOB O6MOTKU
7.2.17. O6wasn TpaHcno3uuus

nposoaosB 06MOTKM

7.2.18. PaBHOMepHO pacnpeaeneHHas
TpaHCNoO3ULUA NPOBOAOB OGMOTKM

KaTywkn o6bmoTku, Onwkanwme K ee JNUHENHOMY 3aXumy W
OTNMYaloLLMEecs Mo KOHCTPYKLUMKU OT OCTarnbHbIX KaTyLlek

ObmoTKa, ceveHne BWUTKA KOTOPOW COCTOMT M3 CEYEHUIN OOHOro
WM HECKOMNbKMX MapannenbHblX MPOBOAOB, @ BWUTKM U BCe WX
napannenbHble NPOBOAa PacnofioXeHbl B OAMH psag (cron) 6e3
MHTEpPBAaNoB Ha UWNVHOPUYECKOW MOBEPXHOCTM B €€ OCEeBOM
HanpasnexHun (4ept.11)

O6moTka, coctosiLas mM3 ABYX (Mnu 0Ooree) KOHUEHTPUYECKM
pacnoNnoOXeHHbIX MPOCTbIX LMIMHAPUYECKMX OOMOTOK (CrioeB)
(4epT.12)

O6moTka, cocTtosias u3 pAaga KaTywek, pachnoJyioXeHHbIX B
OCeBOM HanpasneHun obMoTKM

KaTywe4Has obMoTKa, CO6paHHaﬂ n3 oTAesibHO HaMOTaHHbIX
KaTyLleK, BbINOSIHEHHbIX B BMAE MSIOCKMX crnvpaneh n3 OAHOro
npoBoaa ninn HeCKOJTbKUX NMapannenbHbIX NpoBOAOB

KaTtyweyHass obmoTka, HaMOTaHHast HenpepbiBHbIM NPOBOAOM B
BMAE NIOCKUX Crnupanei u3 OZHOro MPOBOAA MMM HECKOMbKUX
napannenbHbIX TPoBOAOB (4epT.15)

KaTywe4Has obmoTka, B KOTOPOM MNOpPSAOK MnocrefoBaTesibHOro
coeanHeHnAa BUTKOB OTJIMHaeTCA OT nocnenoBaTtesibHOCTU KX
pacnonoXeHusa B KaTyLllKax

KaTyweuHass o6MOTka, B KOTOPOWM MOPsiAoK NOCreaoBaTerlbHOro
COeAQMHEHUS KaTyLleKk OTNMYaeTcst OT MNOCnefoBaTENbHOCTU WX
pacnonoxeHusi B o6moTke

KaTyweuHast oGMOTKa, Kaxaas KaTyllka KOTOpoW npeacTaBnseT
€060 MHOFOCIOVHYH LIMIUHOPUYECKY0 OOMOTKY

O6moTKa, BWUTKM KOTOPOW CredyloT OOvH 3a APYrMM B OCEBOM
HanpaBIieHMU MO BWHTOBOW JMHWM, @ CEYEHMEe KaKOoro BUTKa
06pa3oBaHO CEYEHUSIMUM HECKOMbKUX MapannenbHbiX NpoBOAOB
NPSIMOYTOfbHOTO CEYEHUsl, PaCMONIOXKEHHBIMU B OOUH psig B
paguanbHOM HanpasneHuM obMoTkM (4epT.13)

O6moTKa, cocTosiwas n3 AByx i 6onee ogHOXOA0BbLIX OOMOTOK,
B3aUMHO pacronoXeHHbIX NoA06GHO XodaM pe3bbbl ABYXXOA40BOr0O
(MHoroxogoBoro) BuHTa (4epT.14)

V3ameHeHne B3aMMHOro pacnonoXxeHna napannesnbHbIX NPOBOOOB
B C€YEHUN BUTKA OOMOTKM C LiENbHO YpaBHUBaHUA pacnpeneneHna
TOKa Mexay HUMu

TpaHcnoauuus nposoaos 0BMOTKM, cocpenoToyeHHad B
HECKOJIbKMX MeCTaxX B OCeBOM HanpaslieHun, npu 4ucne mect
MeHbLUeM, 4YeM HYUCIIO napaniesibHbiX NpoBOAOB ©e3 ogHoro

CocpefoTodeHHas  TpaHcnosuuus, npu KOTOpou BCE
napannenbHble NPOBOAa AeNATcs Ha ABe unu Gomnee rpynnbl U
N3MeHsIeTCs B3avMHOE pacnonoXeHune aTux rpynn 6e3 naMmeHeHns
pacnonoxeHnst NpoBoAoB B rpynne (4ept.16)

npu KOTOPOM U3MeHseTcs
napannernbHbIX MNpoBOAOB

CocpenoToyeHHas TpaHCcno3uuus,
B3aWMHOE PacrorioXeHwe Bcex
(4epT.16)

Tpchnosmu,mn napannenbHbIX MNpoBOAOB B BWUHTOBOW UNK
KaTyLLIeLIHOﬁ obGMoTKe, BblNnoJiHAeMasa nytem N3MeHeHnsA




7.2.19. Npeccylowee KONbLO 0GMOTKM

pacrnonoXxeHnsi BCeX MPOBOAOB B psiie MECT, paBHOMEPHO
pacnpefeneHHblX B OCEBOM HamnpasreHun obMOTKWM, Npu 4vucne
MECT He MeHblle Yucna napanmnefibHbIX NPOBOAOB MMM KaTyluek
6e3 ogHoro (4epT.17)

MeTannuyeckoe paspesHoe WM HemeTannmMyeckoe Konbuo,
pasMmeLleHHoe Mexay KOHLUEBOW  u3onaumMen obMOoTKM U
sApMoBbIMK Gankamu TpaHcdopMaTopa C Lernbio OCYyLLECTBIIEHUS
0CEBOW NPeccoBkyM 06MOTKM

8. PEXXUMbI U NMPOLIECChI

8.1. HomMuHanbHbIN pexum
TpaHcdopmaTopa

8.2. ABapumnHbIN pexum
TpaHcdopmaTopa

8.3. MapannenbHas paboTa
TpaHcdopmaTopoB

8.4. Pexum XOnocToro xopa
TpaHcdopmaTopa

X.X. TpaHcopmaTtopa

8.5. OnbIT XON0OCTOro Xxoaa

OnbIT X.X.

8.6. Pexxum KOpPOTKOro 3amMbiKaHUs
TpaHccopmaTopa

8.7. OnNbIT KOPOTKOro 3aMblKaHUA
napbl 06MOTOK

OnbIT K.3. Napbl 06MOTOK

8.8. Pexum Harpysku

Pexum paboTbl TpaHchopMaTopa Ha OCHOBHOM OTBETBIEHWUM MPU
HOMWHaIbHbIX 3HAYEHUSIX HAaMPSHKEHUs, 4acTOTbl, Harpysku u
HOMWHaIbHbIX YCIIOBUSIX MeCTa YCTaHOBKM U OXNaxaarolen
cpeapl

Pexum paboTbl, Npy KOTOPOM HanpPskeHNe UM ToK OBMOTKU, UK
YyacTu 06MOTKM TaKoBbl, yTO npu [0CTaToO4HOM
NPOAOIMKATENBHOCTM  3TO  YrpoOXKaeT  MOBPEXAEHWEM  UIK
paspyLleHMeM YacTel TpaHcdopmaTopa

Pabota p[Byx WM  HeECKOMbKMX  TpaHCdOPMaTopoB  npu
napannenbHOM COEAVMHEHWU He MeHee 4YeM [BYX OCHOBHbIX
0OMOTOK OfHOTO M3 HMUX C TakMM >X€ YMCIIOM OCHOBHbIX OOMOTOK
apyroro TpaHccopmaTopa (apyrmx TpaHcopmaTopoB)

Pexum  paGoTbl nNpuM  nuTaHWUM  ofHoW M3  OBGMOTOK
TpaHccopmaTopa OT UCTOYHUKA C NMEPEMEHHBIM HaMpPsHKEHUEM 1
ApYrvix 06MoTKax, He 3aMKHYTbIX Ha BHELUHWE Lienu.

MpumeyaHne. Ecnn HeT chneumanbHOM  OFOBOPKW, TO
npegnonaraeTcsl, YTO HanpshKEHNWE WUCTOYHMKA MUTaHUS PaBHO
HOMWHanNbHOMY HanpsPKeHUo nepBuUYHON 0OMOTKM "
cuHycompaanbHO, a u4acToTa paBHa HOMWHanbHOW u4acToTe
TpaHcdopmatopa

Pexum xonoctoro xofa TpaHcdopmaTopa, OCYLLECTBIISIEMbIN
NMpu  HOMWHamnbHOW  YacToTe U PasfUuHbIX  3HAYEHUsIX
CMHYCOMOANbHOMO HAanPsHKeHUs MEPBUYHOW OBMOTKM C Lenbio
OMbITHOrO OnpeaerneHnst NoTepb U TOKAa XOMOCTOro xoda M Ap.
napameTpoB 1 XapakTepuCTUK TpaHcdopmaTopa

Pexum paboTbl TpaHcopMaTopa Npu NUTaHUM XoTsl Gbl OAHOM
13 0OMOTOK OT WCTOYHMKA C MEepeMeHHbIM HamnpshkeHUem mnpu
KOPOTKOM 3aMblKaHUM Ha 3aXMMax OLHOM U3 ApYrMx 0GMOTOK.

MpumeyaHve. Ecnu HeT cneuvanbHOM  OrOBOPKM,  TO
npegnonaraeTcsl, YTO HanpshKEHNWE WUCTOMHMKA MUTaHUSI PaBHO
HOMWHanNbHOMY HanNpsPKeHUIo nepBuUYHON 0OMOTKM "
CuHycompaanbHO, a ero 4actora paBHa HOMWHANbHOW YacToTe
TpaHcdopmaTtopa

PexuMm KOpOTKOro 3amblkaHusi, OCYLLECTBASEMbI C LEenbio
OMbITHOrO  OonpeferneHuss MnoTepb  HanpsKeHWst  KOPOTKOro
3aMblkaHUsl U Ap. NapaMeTpoB W XapaKTepUCTUK napbl 0GMOTOK
TpaHcopmaTtopa nNpM HOMUHANbHOW 4acTOTe U MOHMKEHHOM
NPOTMB HOMWHAIBLHOTO HAaMpsPKEHUst HA OAHOW M3 OOMOTOK, Mpw
3aKOpOYEHHON BTOpPOM OOMOTKE OTOW napbl M OCTanbHbIX
0BMOTKax, He 3aMKHYTbIX Ha BHELUHWE Lienn

Pexum paboTbl BO30Y)XOEHHOTO TpaHccopmaTtopa npu




TpaHcdopmaTopa

8.9. HoMMHanbHbLIN pexnM Harpysku
ABYX06MOTO4YHOro TpaHcdopmaTopa

8.10. HOMMHaNbHbIN PEeXUM Harpy3Kku
Tpexo6MoTO4YHOro
(MHOroo6MoTo4YHOro) TpaHcopmatopa

8.11. onyCTUMbIA PEXUM Harpysku
TpaHccopmaTopa

8.12. MNeperpy3ka TpaHccopmaTopa

8.13. lonyctumas neperpyska

8.14. [lonycTmasa cucTeMaTuyeckas
neperpy3ska

8.15. Donyctumas aBapuWHas
neperpyska

8.16. HarpysouyHasi cnoco6HocTb
TpaHccopmaTopa

8.17. Bo36yxneHue
TpaHccopmaTopa

8.18. MepeBo306yXaeHue
TpaHccopmaTopa

8.19. TlpeBblWweHNne HOMMUHANbLHOro
HanpshxeHus TpaHccgopmaTopa

8.20. PerynupoBaHue HanpskeHus
TpaHccopmaTopa

Hannymm TOKOB HEe MeHee 4eM B OBYX €ro OCHOBHbIX obMoTKax,
KaXgad U3 KOTOPbIX 3aMKHYTa Ha BHELUHIOK Lenb.

MpumeyvaHne. MNpu 3TOM He YyYMTbLIBAIOTCA TOKW, NpoTeKkatowme
B OBYX Unu 6onee obmoTkax B pexunme XornocToro xoaa

PexuM Harpysku TpaHccopMaTopa HOMWHAIbHBIM TOKOM Mpu
HOMMHAMbHbIX YaCTOTe W HanpsKeHUu

Pexum  Harpy3km TpexobMOTOYHOro  (MHOrooGMOTOYHOrO)
TpaHcdopmaTopa, yCTaHOBMEHHbI HOPMaTUBHBIM JOKYMEHTOM

PexuM npoaomkuTenbHOW Harpysku TpaHcdopmaTopa, npu
KOTOPOW pacyeTHbI M3HOC U30MAUMM OOMOTOK OT Harpeea He
NpPeBOCXOAUT U3HOC, COOTBETCTBYIOLLMA HOMUHANBHOMY PEXUMY
paboThbl.

MpumedaHne. MeTog 1 HOpMbI ANA pacyeTa U3Hoca U3onauun
yCTaHaBMBaKTCA HOPMATUBHbIM JOKYMEHTOM

Harpyska TpaHcdpopmaTtopa, npu KOTOPOW pacyeTHbId M3HOC
nsonsaumm  obMOTOK,  COOTBETCTBYHOLUMA  YCTaHOBMBLUMMCS
npeBbILLEeHNAM Temneparypbl, npesocxoaunT U3HoC,
COOTBETCTBYIOLLMIA HOMUHANBHOMY pexumy paboTbl

Meperpyska TpaHcopmaTopa, paspelleHHasi HOPMaTWBHbBIM
[OKYMEHTOM

OrpaHuyeHHas no ANUTENbHOCTY neperpyska
TpaHcgopmaTopa, Npu KOTOPOi pacyeTHbIN U3HOC M3oNALMM 3a
YCTAHOBMEHHOE BPEMSI He MPEBOCXOAWUT M3HOCA 33 Takoe Xe
BPeMs Npy HOMUHAINBLHOM pexume paboThbl.

MpumevaHue. YctaHoBrneHHoe Bpemsi (OBbIMHO OOHW CyTKW)
BKIOYAeT  ANUTENbHOCTb  Meperpyskn  u  AAUTENbHOCTb
NpeALIEeCcTBYIOLLEN 1 NOCMEAYIOLLEN Harpy30K

Meperpyska TpaHcopMaTtopa, AOMNYCTMMAas B aBapUiHbIX
pexuMax, BefMuMHa U OUTENbHOCTb KOTOPOW YCTaHOBIEHbI
HOPMaTMBHLIM AOKYMEHTOM

COBOKYMHOCTb
TpaHcdopmaTopa

A0onyCTUMbIX Harpy3ok n neperpysok

CosgaHve OCHOBHOMO MarHMTHOro Mons  TpaHcdopmaTopa
nyTeM MogKOYEHUA OOHOW MIIM HECKONbKUX OBMOTOK K OOHOM
WM HECKONMbKMM  CeTSM WM OpPYTMM  UCTOYHWMKaMm  C
COOTBETCTBYHOLLMMU HOMUHASTbHBIMU HAMPSKEHUSIMI U YaCTOTOM

YBenuueHne MarHuTHOM WHOYKUMM B MarHWTHOW cucteme
TpaHcopmaTopa MO OTHOLWEHUID K WHOYKUMM B pexume
XOMNocToro xoaa

MpeBblluEHNE HaNPsKeHUs CeTW, B KOTOPYH BKMOYeHa
obMoTKa TpaHccopmaTopa, MO CPaBHEHWIO C HOMWHAmNbHbIM
HanpspkeHMeM OGMOTKM Ha BKITIOYEHHOM OTBETBEHUM

N3meHeHne B COOTBETCTBMM C 3afaHHbIM PEXUMOM WUMU
cTabunusauus HanpsbkeHust ofHoW unum Gonee 0BMOTOK npwu
MOMOLLM crelmanbHOro ycTponcTaa




8.21. TMpoponbHoe perynupoBaHue
HanpsHkeHus

8.22. Tlonepe4yHoe perynupoBaHue
HanpsHKeHUsA

8.23. MpoaonbHoO-nonepeyHoe
perynmpoBaHue HanpsxeHus

8.24. PerynupoBaHue HanpsxeHus

TpaHcdopmaTopa B HeUTpanu

8.25. PerynupoBaHue HanpsikeHUA
TpaHcdopmaTopa B IUHUMU

8.26. EctecTBeHHOe MacnsiHoe
oxnaxaeHuve

8.27. EcTtecTBeHHOe BO3ayLIHOE
oxnaxaeHuve

8.28. lyTbeBOE OXnaxaeHue

8.29. LmpKynsiuMoHHoe oxnaxpaeHue

8.30. MacnsiHo-BoasiHOe oxnaXxaeHue
TpaHcdopmaTopa

8.31. HanpaBneHHoe
LMPKYNALMOHHOE OXNaxXaeHue

PerynupoBaHue HanpsbxeHust TpaHcopMaTopa ¢ U3MEHEHUEM
Unu cTabunusaumen ero 3HaueHus

PerynupoBaHne HanpshkeHus TpaHcdopmaTopa C U3MEHEHNEM
unu ctabunmnsaumen ero gasbl

PerynupoBaHue HanpshxeHust TpaHcopMaTopa ¢ U3MEHEHUEM
Unu cTabunusaumen ero 3HauyeHusi u asbl

PerynupoBaHue  HanpspkeHust  TpaHcdopmaTopa — nyTem
NnepekKnoYeHns OTBETBINEHUA OOMOTKM, PacnofioXeHHbIX BONU3n
ee HenTpanu

PerynupoBaHue  HanpsbkeHuss  TpaHcgopmatopa  nyTem
NepeknioYeHnst OTBETBINEHUI 0BMOTKU, PaCcMoNOXEHHbIX BGNU3M
OT 3aXuMa, NPUCOeaNHSIEMOrO K CeTH

OxnaxkgeHne 4YacTell MacnsiHoro TpaHcdopMaTtopa nyTem
€CTEeCTBEHHOM KOHBEKLMM Macfa Mpu OXNaXAeHUW BHeLUHewn
NoBEPXHOCTU Gaka W YCTaHOBIEHHbIX HA HEM OXMaAMTEesbHbIX
3MEeMEHTOB MOCPeACTBOM €CTECTBEHHOW KOHBEKUMM BO3dyxa W
nyyeuncnyckaHus B BO3ayXe.

MpumeyaHve. AHanorMyHo onpegensieTcd  ecTecTBEeHHoe
oxrnaxgeHue npu 3anoriHeHUn TpaHcdopmaTopa ApYrnm XUAKUM
AN3NEKTPUKOM

OxnaxkgeHne 4acteil cyxoro TpaHcdopmaTopa nyTem
€CTEeCTBEHHOWN KOHBEKLIMM BO3A4yXa M YAaCTUYHO Ny4encrnyckaHus B
BO3ayxe

OxnaxzeHve TpaHcdopmaTopa c UCNONb30BaHUEM
MPUHYOWUTENBHOTO MOBBILIEHNS CKOPOCTW [ABWXEHUS BO34yXa,
OXMaXJalLero oTAesibHble YacTU CUCTEMbl OXMaXAEHWUs Wnn
aKTMBHYIO YacTb TpaHcopmMaTopa

OxnaxpeHwve TpaHcdopmaTopa c ncnonb3oBaHNeMm
NPUHYANTENBHOIO NOBbILLEHNS CKOpOCTU ABVDKEeHUs!
3anonHsaLWero TpaHcopmaTop TenyoHOCMTENs MpX MOMOLLM
HacoOCOB UMW BEHTUIISITOPOB

OxnaxneHne MacnsaHoro TpaHcgopmMaTopa ¢ NpUHYAUTENbHOM
LUMpKYynAUMe macna Yyepes oxnaauTenu, oxnaxmnaemble BoAoN.

MpumeyaHue. AHanorn4Ho onpegensieTcs BOAsSIHOE
OXNaXAeHMe Npu 3anofHeHUK TpaHcdopmaTopa APYrM XUOKUM
ON3NEKTPUKOM

LIMpKYNsiILMOHHOE OXMaXaeHWe C KaHanusauuen [BUXKEHUS
TENNoHoCUTENs BHYTpU Gaka TpaHcdopmMaTtopa

9. NAPAMETPbl TPAHC®OPMATOPA

9.1. O6wme napameTpbl

9.1.1. Bbicwee
TpaHcdopmaTopa

HanpsaXxeHune

BH

Hanbonbliee w3 0obMOTOK

TpaHcdopmaTopa

HOMMHAIbHbIX  HanNpPs»KeHUn




9.1.2. Huswee
TpaHcdopmaTopa

HH

9.1.3. CpenHee
TpaHcdopmaTopa

CH

9.1.4. Hanpsi:xeHue
3aMblKaHUA napbl
TpaHcdopmaTopa

HanpsikeHue k.3.

9.1.5. Hanpsi:xeHue

Hanps>xeHue

Hanps>xeHue

KOPOTKOro
0OOMOTOK

KOpPOTKOro

3aMbikaHus TpaHcdopMaTopa

HanpsikeHue k.3.

9.1.6. U3meHeHMe HanpsXXeHUA napbl

o6MOTOK TpaHchopmaTopa

9.1.7. KoacpdhpumumeHT TpaHcchopmaumm

HanmeHbllee 13 obmoTOoK

TpaHcdopmaTopa

HOMMHamNbHbIX  HanpsXXeHUn

HoMuHanbHoe HarnpsbkeHve, sIBRsioWeecss MNPOMEXYTOYHbLIM
MeXZy BbICLUMM W HU3WMM HOMUHAmNbHLIMU  HaNPsSHKEHUSIMM
06MOTOK TpaHcdopmaTopa.

Mpumeyanue. MNpu Hanuumm Gonee Tpex uenerl U ABYX Unu
B6oree NPOMEXYTOUHbIX HAMPSPKEHWIA 3TU HANPSHKEHUS, HAYMHas C
bornee BbLICOKOrO, criegyeT WMeHoBaTb: "nepeBoe cpegHee",
"BTOpOE cpeaHee" n T.4.

lMpuBegeHHoe K  pacyeTHOM  TemnepaType  NUHelHoe
HanpshkeHvWe, KOTOPOe HYXHO MNOABECTV MNpU  HOMWHANbHOW
4YacToTe K NIMHENHbIM 3aXKMMaM OAHON 13 06MOTOK napkl, YTOObLI B
3TOM 0BMOTKE YyCTaHOBMIICS TOK, COOTBETCTBYIOLLMIA MEHbLUEW 13
HOMUWHAIbHbLIX MOLUHOCTE OOMOTOK Mapbl MpU  3aMKHYTOW
HaKOpPOTKO BTOpOM OOMOTKE napbl U OCTaNbHbIX OCHOBHbIX
0obMoTKax, He 3aMKHYTbIX Ha BHELLHWE Lenu

HanpsikeHne KOpOTKOro 3aMblkaHusi napbl OGMOTOK Ans
OBYXOOMOTOYHOrO U TPU 3HAYEHUS HAaMpPSDKEHWUSI KOPOTKOrO
3aMblkaHUst 4N Tpex nap OOMOTOK: BbICLLUErO U HU3LLETO,
BbICLLErO M CPedHero, CPedHero U HWU3LWEero HanpspkeHus - Ans
TPexobMOTOYHOro TpaHcgopMaTopa.

MpumeyaHue. [Ans MHOroobMOTOYHOro TpaHcdopmatopa ¢ #
0B6MOTKaMM YMCMO 3HAYEHWUIN HANPSXKEHWUS KOPOTKOro 3amblKaHWs

alp -1

paBHO

ApudmMeTnyeckass pasHOCTb HamnpPsKEHUA MPU XONOCTOM XOAae
0BMOTKM Ha AAHHOM OTBETBIIEHUMN U HANPSHKEHUA Ha ee 3axumax
npu 3aJaHHbIX TOKE HArpy3ku U KoauLMEHTE MOLLHOCTU, Koraa
HanpspkeHVe Ha Opyro oGMOTKe nmapbl PpaBHO €e HOMMHAIIbHOMY
HanpsPKEHWIO, €CNU OHa BKIIIOYEHA HA OCHOBHOM OTBETBIIEHMM,
UMW HanpsbKeHWio  [pyroro OTBETBMEHWs, Ha KOTOpoe OHa
BKIMIOYEHA NPU OCTarbHbIX 06MOTKAX, He 3aMKHYTbIX Ha BHELLHUE
uenu

OTHoLWeHne Hal'lpﬂ)KeHI/IIZ Ha 3aXumax OBYX obmoTok B pexunme
XOJ10CTOro xoaa.

MpumevaHus:
1. Ons pByx o0OMOTOK cunoBoro  TpaHcdopmatopa,
pacnonoXeHHbIX Ha OflHOM CTepXHe, Ko puumeHT

TpaHcopMauuM NPUHUMAETCS PaBHLIM OTHOLLEHWIO 4YMCEN UX
BUTKOB

2. B T1pexdasHom (MHorodasHoMm)  TpaHcdopMaTope
KO3 PMLUMEHTLI TpaHcopMaLmMn Ana dasHblX U MmexagydasHbIX
HanpsXeHW MOryT BbiTb PasnNUyYHbIMU

3. B pgByxobmoTouHOM TpaHcdopmaTope KoahdMUmMeHT
TpaHcdopmMauMn paBeH OTHOLUEHWIO BbICLUETO HanpsbkeHust K
HU3LIEeMY; TpPexoOMOTOYHbIA  TpaHcopmaTop MMeeT  Tpu
KoadbdpumumeHTa TpaHchopMauny - BbICLLETO Y HU3LIEro, BbICLLETO
1 cpedHero, CpeaHero U HU3LWEro HanpskeHun




9.1.8. 3HaueHue CTYrNneHu
perynmpoBaHusi HanpsHkeHUs

9.1.9. [Omana3oH perynupoBaHus
HanpsxeHus

9.1.10. Tok XOJ10CTOro xopa
TpaHcdopmaTopa

TOK X.X.

9.1.11. TOoK KOPOTKOro 3aMblKaHUs
TpaHccopmaTopa

Tok K.3.

9.1.12. YcTaHoBuBLUKNCA TOK
KOPOTKOro 3aMblKaHUA

9.1.13. Haunbonbwwun
yCTaHOBMBLUMACA TOK KOPOTKOro
3aMblKaHUA

9.1.14. YpapHbIi TOK KOPOTKOro
3aMblKaHUA

9.1.15. HauGonblumn yAapHbIA TOK
KOPOTKOrO 3aMblKaHUA

9.1.16. KpaTHOCTb yCTaHOBMBLLErocs
TOKa KOPOTKOro 3amMblKaHUsA

9.1.17. YpapHbIi k03dppULMEHT Toka
KOPOTKOrO 3aMbIKaHUSA

9.1.18. LUwmpkynupywwmin TOK B
ycTpoucTBe perynupoBaHus
Hanps>XeHusi noa Harpy3Kkomn

9.1.19. TunoBas MOLLUHOCTb
TpaHcdopmaTopa

9.1.20. MoLwHocTb obMoTKM
TpaHcdopmaTopa

9.1.21. AneKkTpoMarHuTHas

HaumeHbluas
perynupoBaHunm

pasHOCTb  HanpshkeHWW, nonyyYaemas npw

PasHOCTb MaKCUMansHOro M MWUHUMAmNbHOMO  HamnpsbKeHus
06MOTKHM, NoNyYaeMbIX NpU perynmpoBaHum

TOK NepBMYHOM OCHOBHOW OOMOTKM TpaHccopmaTtopa B
pexuMe XOnocToro XOAa W HOMMWHanbHOM CHMHYCOMAANbHOM
Hanps»KeHM HOMUHaNbHON YacTOThl HA ee 3aXMMax.

MpumeyvaHwne. Y TpexdasHoro " MHorodasHoro
TpaHcgopMaTopa TOKOM XOrOCTOro Xo[a CYUTAETCsl CpeaHee
apudmeTn4eckoe TOKOB Bcex has

Tok B 0OMOTKe TpaHcopmaTopa MpU UCMbITAHUSIX Ha
CTOMKOCTb MpU  KOPOTKOM 3aMblkaHUM B OAHOM U3 ceTew,
NPUCOEANHEHHBIX K 3aXMMaM TpaHcopmaTopa

Jencreylowee 3HavyeHMe Toka KOPOTKOTO  3aMblKaHus,
onpegensiemoe 6e3 yyeta cBOOGOAHOrO Toka MPW HEW3MEHHOM
HanpskeHWW Ha 3axmmax nepBUYHO 0OMOTKM TpaHcopmaTopa

YCTaHOBMBLLMIACS TOK KOPOTKOrO 3aMblkaHUsi TpaHcdopmaTtopa,
onpefenseMbli C y4eTOM perfaMeHTVPOBaHHOIO PeaKTUBHOIO
COMPOTUBIEHNS MUTaIOLENA CeTW, Ha KOTOpbIN TpaHcdopmaTop
OomxkeH ObITb paccumTaH

HaunbGonbliee MrHOBeHHOEe 3Ha4yeHune TOKa KOPOTKOro
3aMblKaHUA, onpeanendemMoe Kak cymMma MIHOBEHHbIX 3Ha4YeHnn
BbIHYXXOEHHOIo TOKa " cBOOOOHOrO TOKa B npouecce KOpOTKOro
3aMblKaHUA

YaapHbld  TOK  KOPOTKOrO  3aMblkaHUsA  npu HanbonbLlem
BbIHYXXOE€HHOM TOKe n HanbonbLiem BO3MO>XXHOM mnm
yCTaHOBJIEHHOM HOPMAaTUBHbIM JOKYMEHTOM cB06GOOHOM TOKe

OTHOLUEH/E YCTAHOBUBLLENOCSl TOKA KOPOTKOTO 3aMblKaHus
TpaHcgopmaTopa K HOMUHATBEHOMY TOKY

OTHOLEeHNe YAApHOro TOKa  KOPOTKONo  3aMblkaHUA K
amnnunTyne HanbonbLuero yCTaHOBUMBLLEIrocA TOKa KOPOTKOro
3aMblKaHUA

Tok, npoTekawLWuWii B KOHTYpe, cofepxkalleM 4acTb OBMOTKU
Mexay ABYMSI OTBETBIIEHUAMU Y TOKOOTPaHUYMBAIOLLMIA pe3ncTop
Unu obMOTKy peakTopa, Nof BO3LENCTBUEM HaNPSHKEHUS MeXay
[BYMsi OTBETBEHUSIMM B NPOLIECCe NEPEKITYEHMSs

Monycymma MOLLHOCTEN BCEX yacTten 06MOTOK
TpaHcdopmaTopa.
MpumeyaHne. MowHOCTBIO 4YacT  OOMOTKM  sBNsSieTCs

npoussegeHne HavbONbLIErO ANUTENbHO AOMNYCTUMOrO B 3TOW
YacTu ToKa Ha Haubornbluee ANUTENbHO AOMYCTUMOE HaMnpsbKeHne
3TOM YacTu

MonHaa MOLWHOCTb, NoABOAUMAN K 3TOW 0BMOTKe OT BHELLHeMn
Lenu unv oTsoamMmMast oT Hee BO BHELLIHIO LieMb

MoLuHocTb, NnepefaBaeMasi aBTOTPaHCHOPMATOPOM U3 OOHOM




MOLLHOCTb aBTOTpaHcopmaTopa

9.1.22. JdnekTpuyeckas MOLIHOCTb

aBTOTpaHchopmaTopa

9.1.23. MpoxoaHas
aBTOTpaHcchopmaTopa

MOLWHOCTb

9.1.24. NoTtepun TpaHchopmaTopa

9.1.25. NoTepun xonoctoro xoaa

MoTtepu x.x.

9.1.26. MarHMTHbIe NoTepu

9.1.27. MoTtepu
3aMbIKaHUA Nnapbl 06GMOTOK

KOpPOTKOro

MoTtepu k.3.

9.1.28. MoTtepu KOPOTKOro
3aMblKaHUsA

MoTepu k.3.
9.1.29. OcHoOBHbIe norepu B

TOKOBeAyLWUX 4acTAax

9.1.30. flo6aBO4YHbIe NoOTepu B ONbiTe
KOPOTKOro 3aMbIKaHUA

9.1.31. Jo6aBo4Hble
TOKOBeAYyLMX YacTax

norepu B

9.1.32. TMoTtepn OT UUPKYNUPYIOLLNX

cetM B ApYryl0 MOCPEACTBOM 3MEKTPOMArHUTHOM MHOYKLMM,
paBHas MoOLUHOCTM 06Lei unu nocnenoBaTenbHOW OBMOTKU
aBToTpaHcdopmaTopa

MoLwuHoCTb, HenocpeacTBEHHO nepegasaemasi
aBTOTpaHCOPMaToOpoOM M3 OOHON CeTU B APYryl 3NeKTpUYECKUM
nytem 6naropaps rarnbBaHUYECKOW CBSI3U mMexay
COOTBETCTBYOLUMN  OOMOTKaMu,  paBHasi  NPOMU3BEAEHUIO
HanpsbkeHnst obLert 0BMOTKM Ha TOK NocnefoBaTerbHON 0OMOTKM
aBToTpaHcdopmMatopa U KO3(PEUUMEHT, YYUTbIBAKOLWMUA YUCNO

a3

MoLuHoCTb, NepefaBaemas aBTOTPaHCHOPMATOPOM U3 OOHOW
ceTm B [pyrylo, paBHas CYMME ero 3fekTPpOMarHUTHOW W
3MNEeKTPUYECKON MOLLHOCTEN

AKTUBHAs MOLLHOCTb, pacxogyemasti B MarHuMTHOM cucteme,
obMOTKax M [p. 4acTax TpaHcdopmatopa Mpu  pPasfuyHbIX
pexumax paboTbl

MoTepw, BO3HMKalOWMEe B TpaHcopMaTope B pexumMe
XONOCTOro Xo4a Npu HOMUHANBLHOM HaMPSXKEHUN U HOMUHAMNBHOW
yacroTe

I'IOTepm, BO3HUKatoLWne B MarHuTHoOMn cucreme
TpaHcopmaTopa B peXxmMme XONoCTOro xoda npu HOMUHaNbHOM
HanNPs>KeHUN N HOMUHAaNbLHOM YacToTe

MNpuvBeageHHble K pacyeTHOM  TemnepaTtype  notepwm,
BO3HUKalOLWMe B TpaHcdopmartope Mnpu HOMWHaMNbHOW YacToTe
npu yCTaHOBMEHUN B OAHOM M3 0OMOTOK TOKa, COOTBETCTBYIOLLLETO
MeHbLUEW U3 HOMUHAaNbHBLIX MOLLHOCTE OOMOTOK 3TOW napbl, Npu
3aMKHYTOM HaKOpPOTKO BTOPOW OOMOTKE napbl W OCTanbHbIX
OCHOBHbIX 0BMOTKaX, He 3aMKHYTbIX Ha BHELLHME Lenu

MoTepn KOpPOTKOrO  3amblkaHWs napbl  OBMOTOK  Ans
ABYXOOMOTOYHOIO U TPU 3HAYEHMs1 NOTEPb KOPOTKOrO 3aMblKaHWsA
Ana Tpex nap OOGMOTOK: BbICLUENO W HUSLIEFO, BbLICLUETO M
cpegHero, cpedHero U HU3WEro  HanpsbkeHund - Ang
TPEXoBMOTOYHOrO TpaHcdopmaTopa.

MpumeyvaHus:

1. Ans MHOrooGMOTOYHOrO TpaHcgopmaTtopa ¢ ¥ 06MOoTKamu

nir -1

4YMCIO 3HAYEHUN paBHO

2. O6mMOTKM napbl OOJKHbI ObITb BKIOYEHbI UK 3aMKHYTbI
HaKOPOTKO Ha OCHOBHbIX OTBETBJ1IEHUAX

MoTepu B  O0OOMOTKAX U  [p.  TOKOBEAyLIUX  4YaCTsaX
TpaHcgopmaTopa, onpegensiemMole TOKOM AaHHOW 0BMOTKM unn
TOKOBefyLleid 4acTu W ee INeKTPUYECKUM COMPOTUBIIEHUEM,
N3MepEHHbLIM NpY NMOCTOSIHHOM TOKe

PasHoCTb NnoTepb, MU3MEPEHHbIX NPU onpeaeneHHOM TOKe B OnbiTe
KOPOTKOIro 3aMblkaHUA, W OCHOBHbLIX NOTepb B TOKOBeAYyLUUX
YacT4ax, onpeneneHHbIX Npu TOM XXe TOke

MoTepu OT TOKOB, HaBeAEHHbIX NMONEM PacCesiHUSI B TOKOBEAYLLMX
YyacTsix TpaHcdopmaTopa

MoTepn oOT TOKOB, HaBedeHHbIX nonemM paccedaHnAa n




TOKOB

9.1.33. [do6aBoyYHble
3nieMeHTax KOHCTPYKLUIA

norepu B

9.1.34. CyMmapHbie
TpaHccopmaTopa

nortepu

9.1.35. OTHOCUTeNbHbIE NOTEepU

9.1.36. CTonkocTb TpaHcdopmaTopa
Nnpu KOPOTKOM 3aMblKaHUU

9.1.37. dnekTpoanHamMu4yeckas
CTOMKOCTb TpaHcdopmaTopa npu
KOPOTKOM 3aMbIKaHUMN

3aMblKaloLLMXCA B MapannenbHO CoeduHeHHbIX BeTBsAX O0BGMOTOK
TpaHcdopmaTopa

lMoTepn OT rucTepesnca U BUXPEBLIX TOKOB, BO3HUKalOLLME B
MeTannnyecknx getansx TpaHcopmaTopa OT BO3LENCTBMS NOMs
paccedaHua.

MNpumevanne. B  pobGaBoyHble noTepu B AneMeHTax
KOHCTPYKUMW TpaHcdopmaTopa He BXOAAT NOTEPU OT BUXPEBbIX
TOKOB U rMcTepesunca B akTVBHbIX Matepuanax

CymMMa noTepb XONoCcTOro XoAa U NoTepb KOPOTKOTO
3amblkaHus TpaHcopmaTopa.

MpumeyaHue. [Ons TpexobMOTO4YHOro TpaHcopmatopa 3a
noTepy KOPOTKOro 3amblKaHWs NpMHUMaeTcst HanbornbLuee 13 Tpex
3HayYeHUn noTepb cornacHo n.9.1.28

OTHOLWEHNE NOTEPb XONMOCTOr0 XOAa, MNOTEPb  KOPOTKOro
3aMblkaHUS WM CyMMapHbIX MNOoTepb TpaHcdopmaTopa K ero
HOMWHaNbHOW MOLLHOCTU

CnocobHocTb TpaHccopmaTopa Mpu  BKIOYEHUM Ha  NoGom
OTBETBIIEHUM  BblAepXuBaTb Ge3 MOBPEXAEHU  BHELLUHWE
KOpPOTKMNE 3aMblKaHus

CnocoGHocTb TpaHctopMaTopa BblaepxuBaTb 6e3 NoBpeXxaeHi
OMHAMUYECKMe BO3OEWCTBUSA, BO3HMKAKOLWME MpU  BHELLUHEM
KOPOTKOM 3aMblKaHW

9.1.38. TepMuueckas cTonkocTb | CnocoGHOCTb TpaHcopmaTopa BbiAepXkunBaTb 6e3 NoBpexaeHuiA
TpaHccopmaTopa npu KOPOTKOM | TepMUYecKMe BO3OEWCTBUS, BO3HUKAKOLWME MpPU  BHELUHEM
3aMbIKaHUKN KOPOTKOM 3aMblKaHU
9.2. HoMMHanbHbIe AaHHble TpaHchopmaTopa
9.2.1. HomuHanbHbIe AaHHble | YKasaHHble  U3roToBWTENEM napameTpbl  TpaHcdopmaTopa
TpaHccopmaTopa (Hanpumep, yacToTa, MOLLHOCTb, HanpspkeHue, TOK),
obecneymBatowme ero paboTy B YCNOBUSIX, YCTAHOBIEHHbIX
HOPMaTMBHLIM  [IOKYMEHTOM, U SIBRSIOLIMNECS OCHOBOW Ansi
onpeneneHust yCnoBuiA N3roTOBMNEHNS, UCMbITAHWIA, 3KCNnyaTaumum
9.2.2. HomuHanbHas MOLHOCTb | YKasaHHOe Ha nacnopTHoWn Tabnuyke TpaHcgopmaTopa 3HaYeHe

0OMOTKM (OTBETBIIEHUSA OOMOTKM)

9.2.3. HomuHanbHas MOLLUHOCTb
ABYX06MOTO4YHOro TpaHcdopmaTtopa*

MOMHOMA MOLLHOCTM Ha OCHOBHOM (O@HHOM) OTBETBIIEHMH,
rapaHTMpoBaHHOE W3rOTOBUTENEM B HOMMHAIbHbIX YCIOBUSIX
MecTa YCTaHOBKM W Oxnaxaalowen cpedbl Npy HOMUHANLHON
4YacToTe U HOMWHANBLHOM HanpsXXeHUn 06MOTKM (OTBETBINEHNS).

MpumeyaHue. Ecnun Ha nacrnopTHow Tabnuyke
TpaHcgopmaTopa yKasaHbl HECKOINbKO MOLLHOCTEN,
COOTBETCTBYIOLLMX Pa3nUyHbIM crnocobam oxnaxaeHus, To 3a
HOMWHAIbHYIO NPUHUMAaeTCA Hanbonbluas U3 3TUX MOLLHOCTEWN

HoMuHarnbHas MOLLIHOCTb KaXaon n3 06MoToK
TpaHcdopmaTopa.

MpumevaHue. B TpaHcdopmatope ¢ pacluenneHHon o6MOoTKoN
HOMUHarnNbHass MOLLHOCTb - 3TO MOLUHOCTb HepacLlienneHHon
OBMOTKM WnM  paBHas el CyMMapHas MOLLHOCTb 4acTen
pacLuenneHHon obMOoTKu




9.2.4. HomuHanbHas MOLLUHOCTb
Tpexo6MOoTO4YHOro TpaHcdopmaTopa*

9.2.5. HomuHanbHas MOLLUHOCTb
aBToTpaHcchopmaTopa

9.2.6. HomuHanbHasn yacTtoTa
TpaHcdopmaTopa

9.2.7. HomuHanbHOe HanpsixeHue
o6MOTKM TpaHcthopmaTopa

9.2.8. HomuHanbHOe HanpsixeHue

OTBETBIIEHUSA OOMOTKM

9.2.9. HOMMHanNbHbLIA TOK OOMOTKMU

9.2.10. HoMuHanbHbIN TOK
OTBETBJIeHUS1 OOMOTKU

9.2.11. PacyeTHaa TemnepaTypa
OOMOTKM

HaunGonblasa M3 HoMUHaNbHBLIX MOLHOCTER OTAENbHBIX 06MOTOK
TpaHcdopmaTopa

HomuHanbHaa npoxogHas MOLHOCTb 0BMOTOK, UMEILLIMX OBLLYI0
YyacTb.

Mpumeyanue. MNog 06MOTKAMU MOHUMAOTCS OGMOTKM BbICLLENO
W HU3LLEro HanpsbkeHUsi B ABYXOGMOTOYHOM M OBMOTKM BbICLIErO
" cpegHero HanpsKeHUs B TPEeXobMOTOYHOM
aBTOTpaHcdopmaTope

YacToTa, Ha KOTOpYl paccyuTaH TpaHcdopmaTop, ykasaHHas
Ha nacnopTHow Tabnuuke

YkasaHHOe Ha nacrnopTHOW Tabnuyke HanpspkeHve mexay
3aXMMaMu TpaHcdopmMaTopa, CBSI3aHHbBIMKM C OGMOTKOW, Mpw
XONOCTOM X0oAe TpaHcopmaTopa.

MpumeyaHue. [OnA 0OGMOTKM, CHABGXEHHON OTBETBMEHUSMMU,

HOMWHalbHbIM CHUTAETCA HanpsAXXeHne OCHOBHOIO OTBETBIIEHUA

YkasaHHoe Ha I'IaCI'IOpTHOIZ Tabnuyke
OTBETBNEHNSA MPU XONOCTOM XoAe TpaHcdopmaTopa

HanpsaxeHune

Tok, onpefAensemMblin N0 HOMUHANbHON MOLLHOCT 0BMOTKM, ee
HOMUWHAMNbHOMY HaMpPsSKEHWI0 U MHOXMWTENIO, Yy4UTbIBaKOLWEMY
yucrno das

Tok, Orlpep,eﬂﬂeMbIIZ no HOMWHanNbHbIM  MOLWHOCTU U
HanpsaXxeHuto oTBeTBIEHNA oBMOTKM n MHOXUTEIto,
yuuTbiBaloWeEMyY 4ucrio das, UM no ykasaHuio HOPMaTUBHOMO
AOOKYMEeHTa

CpegaHsisi ycrioBHas TemnepaTypa 06MOTKU, K KOTOPOW JOMKHbI
6bITb NpUBeAEHbl MOTEPU U HamMpsbKeHUE KOPOTKOrO 3aMblKaHus
TpaHcgopmaTopa, yCTaHOBNEeHHash HOPMAaTVBHbLIM [JOKYMEHTOM

9.3. [laHHbIe Mmacc TpaHccopmaTopa

9.3.1. NMonHaa macca

9.3.2. TpaHcnopTHasa macca

9.3.3. Macca akTUBHOM cTanu

9.3.4. Macca meTanna oo6MoTokK

9.3.5. Macca macna

Macca cobpaHHoro TpaHctopMaTtopa, BkMoYas Bce  Y3nbl,
yCTaHaBM1BaeMble Ha HEM W Ha OTAeSIbHbIX (yHAAMEHTaX, U BCO
3aMONHSIOLLYHO XUAKOCTb

Macca TpaHcdopmaTopa B TOM BUAE, B KOTOPOM OH MOrpyxaeTcs
Ha TpaHCMopTHOEe CPeacTBo, 683 Macchl AEMOHTUPYEMBbIX Y3II0B U
Jetanei ¥ 4acTu W3OMSALMOHHOW XMAKOCTM, CRvBaemMol nepep
TPaHCMopPTUPOBaHMEM

Macca 3MEeKTPOTEXHUYECKOM cTanu nnm Apyroro
heppoMarHMTHOro  matepuana, obpasylolWero  MarHUTHY
cucTeMy TpaHcgopmMaTtopa

CymmapHasas  macca MeTanna  BWUTKOB  BCEX  OOMOTOK
TpaHcdopmaTopa.

MpumeyaHue. MNMpu cooTBETCTBYIOLLEN OrOBOPKE TEPMUH MOXET
OblTb OTHECEH K OfHOW K3 0OMOTOK, K OOMOTKe hasbl wunu
0BMOTKe CTepXHS

Macca Macna, koTopoe [OJDKHO 3amnofHATb TpaHcopmaTop




npu ero paborTe.
MpumeyvaHus:

1. B maccy macna, onpegensiemMylo AaHHbIM TEPMWHOM, He
BKIIIOYAIOT Maccy Macna, 3anofHsiiowero BBOAbl, €CNN KX
BHYTPEHHUI 06beM He coobLuaeTcs ¢ BHYTPEHHUM obbemom Baka
TpaHcdopmaTopa.

2. AHanormyHo onpegenswoT Maccy [Opyroro >Kuakoro
OnaneKkTpuka B TpaHcopmaTopax, 3anofIHEHHbIX XUOKOCTAMMU

ANN®ABUTHBLINA YKA3ATENb TEPMUHOB

ABToTpaHcchopmaTop 2.25
ABTOTpaHcdopmMaTOp ABYXOOGMOTOYHbIN 2.26
ABTOTpaHcdopMaTOp CMNOBOW TPEXOOMOTOUHbLIN 2.27
ArperaT TpaHccopmaTOpHbIN CUNOBOMN 1.3
ArperaT TpaHctOpMaTOPHbINA PErysIMPOBOYHbIN NOCNeAoBaTeNIbHbLIN 2.23
ArperaT TpaHccoOpMaTOPHbLIN PEryniMpoBOUHbIN NIMHEWHbLIN 2.24
Bak TpaHccopmaTopa 6.6
Bak repMeTUYHbLIN 6.8
Bak konokonbHoro Tuna 6.7
Banka spMoBas npeccyiowiasn 7.1.16
BuTok o6mMOTKM 4.1
BuTOK OGMOTKM 3KpaHUpPYHOLLUIA 5.1.1
BH 9.1.1
Bo36yxaeHune TpaHcdopmaTopa 8.17
Bosayxoocywurenb 6.10
BbicoTa okHa MarHMTHOM CUCTEMbI 7.1.13
Ipynna coeanHeHnss o06MOTOK TpaHcopMmaTopa 4.27
Ipynna TpaHcdopmaTopHasa MHorodasHas 1.4
[aHHble TpaHchopmaTopa HOMUHaNbHbIE 9.2.1
OwnameTp cTepxHA 3.3
[nana3oH perynupoBaHuUs HanpsXXeHUsA 9.1.9
3aXnM KOHTaKTHbIN TpaHcchopmaTopa 6.5
3awmTa o06MOTKM eMKOCTHas 5.8

3HaueHue CTyneHu peryrimpoBaHusi HanpsXKeHUs 9.1.8




U3bupaTtenb oTBETBNEHUMN

N3meHeHne HanpsxeHUsi napbl 06MOTOK TpaHcdopmaTopa
Uzonauusa BHewHAA

Uzonaumsa BHYTpPEeHHAA

U3onaumsa neHT MarHUTHOM cUCTEMBI
Uzonsauma o6mMoTkM rnaBHas

Uzonauma o6MOTKM KOHLeBas
Uzonsauma o6MoTKM npoaonbHas
U3onsaumsa nnactmH MarHUTHOM CUCTEMbI
U3onauuma tTpaHcchopmaTtopa

Uzonsauusa mexpydasHan

KaTtywka o6moTku

KaTywkun o6MOTKM BXxoAHbIe

Koxyx TpaHcchopmaTtopa

KO

KonbLo o6MOTKM eMKOCTHOe

Konbuo o6MoTKM Npeccyrouiee

KoHTakTOp ycTpoMCTBa perynupoBaHus HanpsikeHUsl Nop Harpy3kom

KoadhdurumeHT 3anonHeHns kpyra

KoacdhdmumeHT 3anonHeHNs1 OKHa MarHUTHON CUCTEMbI
KoadchrumeHT 3anonHeHnA ce4eHUs CTepXKHsA
KoadbcbmumeHT 3anonHeHns ceyeHus spma
KoadhdumumeHT 3anonHeHns ctanbio

KoachdmumeHT Toka KOPOTKOro 3aMbiKaHUs1 yaapHbIN
KpaTHOoCTb ycTaHOBMBLUErocsi TOka KOPOTKOro 3aMbIKaHUSA
KoadhdmumeHT TpaHch opmaumm

Macnoyka3aTenb

Macca akTuBHOM cTanu

Macca macna

Macca metanna o6moTokK

Macca nonHas

Macca TpaHcnopTHas

6.19

9.1.6

53

52

7.1.21

5.5

5.7

5.6

7.1.21

51

54

7.2.2

7.2.3

6.13

4.24

59

7.2.19

6.21

7.1.9

7.1.15

7.1.10

7.1.10

7.1.11

9.1.17

9.1.16

9.1.7

6.1.1

9.3.3

9.3.5

9.3.4

9.3.1

9.3.2



MaTepuansl TpaHcdopmaTopa aKTUBHbIE

MowwHocTb aBTOTPaHcthopmaTopa HOMUHaNbHasi
MowHocTb aBTOTpaHcchopmaTopa npoxoaHas
MolwHocTb aBTOTpaHchopmaTopa aneKkTpuyeckas
MowwHocTb aBTOTpaHchopmaTopa 3aneKTpoMarHuTHas
MolwHocTb AByXx06MOTO4YHOro TpaHccopmaTopa HOMUHanNbHas
MowwHocTb 06MOTKM TpaHcdopmaTopa

MolHOCTb 06MOTKM HOMUHaNbHasi

MolHOCTb OTBETBNEHUA OGMOTKM HOMUHaNbHasi
MowHocTb TpaHccopmaTopa TUNnoBas

MolHOCTb TPEXOOMOTOYHOrO TpaHchopMaTopa HOMUHaNbHas
HanpsxeHue K.3.

HanpsixkeHne KOpoTKOro 3aMbikaHuUs TpaHcdopmaTopa
HanpsixkeHne KOpoTKOro 3aMbikaHusi Napbl 06MOTOK TpaHccopmaTopa
HH

HanpsixkeHne o6MoTKM TpaHcdopmMaTopa HOMUHaNbHOE
HanpsixxeHne oTBeTBNIeHUs OGMOTKM HOMUHaNbHoOe
HanpsixxeHne TpaHccdopmaTopa BbiclLuee

HanpsixxeHne TpaHcdopmaTopa Hu3LWwee

HanpsixxeHue TpaHcdopmaTopa cpegHee

HeiTpanb o6MoTku TpaHccopmaTopa

O6moTKa aBTOTpaHccopmaTopa obwas

O6moTKa aBTOTpaHcdopmMaTopa nocnegoBaTenbHasi
O6MOTKa BeHTUNbHas

O6MOTKa BUHTOBAsA ABYXXO40Bas

O6moTKa BUHTOBasAs ogHoxoa4oBas

O6MoTKa BUHTOBass MHOroxoAoBas

O6bmoTka BH

O6MoTKa BcnomoraTtenbHas

O6moTKa BTopuyHasa TpaHccopmaTopa

O6moTKa BbICLLIEro HanpsikeHus asToTpaHcchopmaTopa
O6MoOTKa BbICLUEro HanpsiXeHus TpaHccopmaTopa

O6mMoTKa rpy6oro perynupoBaHus

6.2
9.25
9.1.23
9.1.22
9.1.21
9.2.3
9.1.20
9.2.2
9.2.2
9.1.19
9.24
9.14,9.15
9.1.5
9.14
9.1.2
9.2.7
9.2.8
9.11
9.1.2
9.1.3
4.28
411
4.12
4.26
7.2.13
7.2.12
7.2.13
4.7,4.13
4.4
4.6
4.13
4.7

4.22



O6moTKka guckoBas

O6MoTKa KaTylle4yHas

O6MoTKa KaTywevyHas LMIMHApUYeckass MHOrocrnomHas
O6OMOTKa KOMMNeHcaLuoHHas

OOMOTKM KOHLIeHTpUYecKue

OOMOTKa KOHLeHTpU4YecKasa ABOMHasA

O6MOTKa HenpepbIBHas KaTyle4vHas

OOMOTKa HMU3LWEro HanpsiXXkeHusi aBToTpaHccopmaTopa
OOMOTKa HM3LWEero HanpsixeHust TpaHcopmaTopa
O6moTka HH

ObOMOTKa OCHOBHas

O6MoTKa nepBU4YHaA TpaHcdopmaTopa

O6MoTKa nepensieTeHHas

O6MoTKa paclenneHHas

O6MoOTKa perynupoBoYHas

O6bMoTKa ceTeBas

O6MoTKa ¢ rpagyMpoBaHHOW U3onsaumen

O6bmoTka CH

O6MoTKa ¢ HerpagyMpoBaHHOM U3onaumen
O6MoTKa C nepensieTeHNEM KaTyLlek

OOMOTKa cpeHero HanpsxeHUsa aBToTpaHcdopMmaTopa
O6MoTKa cpeAHero HanpsXxeHUA TpaHcdopmartopa
O6OMOTKa CTEepPXHA

O6MOTKa TOHKOro perynupoBaHus

O6bMmoTKa TpaHccopmaTopa

O6MoTKa UMNuUHApUYecKas ABYXCNONHaA

O6MoOTKa UMNUHApPUYEcKasa MHOrocrionHas
O6MoOTKa UMnNuUHApUYeckas npocras

O6MOTKM Yepeayolmecs

O6moTka dasbl

OKHO MarHUTHOM CUCTEMbI

OnNbIT K.3. Napbl 06MOTOK

7.2.7
7.2.6
7.2.11
4.24
4.18
4.19
7.2.8
4.15
4.8
4.8,4.15
4.3
4.5
7.2.9
4.10
4.21
4.25
5.13
4.9,4.14
5.12
7.2.10
4.14
4.9
4.17
4.23
4.2
7.25
7.25
724
4.20
4.16
7.1.12

8.7



OnbIT KOPOTKOro 3aMblkaHUA Napbl 0GMOTOK
OnbIT XONOCTOro xoAaa

OnbIT X.X.

OcToB

OTBeTBNEeHne OGMOTKH

OTBeTBNEeHNe 06MOTKM OCHOBHOE
OTBeTBNEeHMe OOMOTKU oTpulaTeNnbHoe
OTBeTBNEeHNe OGMOTKU NONOXUTENbHOEe
OTBOAbI

OxnaxaeHue BO3AyLIHOE eCTeCTBEHHOe
OxnaxaeHue AyTbeBoe

OxnaxaeHue MacnsiHo-BoasiHoe

OxnaxaeHue macnsiHoe ecTeCTBeHHoe
OxnaxaeHue UMpPKYNAL4UOHHOe

OxnaxaeHue LUMPKYNSALUMOHHOEe HanpaBrieHHoe
Oxnagutenb

MakeT nnacTuH

MepeB036yxAeHne TpaHchopmaTopa
MepeknioyaTtenb OTBETBNEHUA OOMOTKHM
Meperpy3ka aBapuiriHasi gonycTumas
Meperpy3ka gponyctumas

Meperpyska cucrtemaTuyeckasa gonyctumas
Meperpy3ka TpaHccopmaTopa

MnacTvHa MarHUTHOM cUCTEMbI

Mone o6MOTOK paccessHUAA MarHUTHoe

Mone MarHUTHoe OCHOBHOE

Mone TokoB HyneBoM NocrnefoBaTeNIbHOCTU MarHUTHOE
Mone TpaHccopmaTopa MarHUTHoe

MoTepyn B onbiTe KOPOTKOro 3aMblKaHUA [OGaBOYHbIE
MoTepyn B TOKOBeAYLIMNX YACTAX A00aBOYHbIE
MoTepyn B TOKOBeAYLINX YACTAX OCHOBHbIE
MoTepu B anemMeHTax KOHCTPYKLUM AOGaBOYHbIe

MoTtepu K.3.

8.7
8.5
8.5
6.3
4.29
4.30
4.32
431
6.4
8.27
8.28
8.30
8.26
8.29
8.31
6.25
7.1.7
8.18
6.18
8.15
8.13
8.14
8.12
7.1.6
1.6
1.8
1.7
15
9.1.30
9.1.31
9.1.29
9.1.33

9.1.27,9.1.28



MoTepu KOPOTKOro 3aMbikaHUA

MoTepu KOPOTKOro 3aMbikaHWUA Napbl 0OMOTOK
MoTepu MarHUTHbIE

MoTepu oTHOCUTENbHbIE

MoTepu OT LMPKYNUPYIOLNX TOKOB

MoTepu TpaHchopmaTopa

MoTepu TpaHcchopmaTopa cymmapHble
MoTtepm x.x.

MoTepu xonocToro xoaa

MpeBbilWeHne HOMUHaNbLHOro HanpsiXXeHus TpaHccopmaTopa
MpeabizbupaTenb OTBETBNEHUN

Pa6oTa TpaHcchopmaTopoB napannenbHas
Papgunatop TpaHcdopmaTopa

PaccTosiHue cTepxHel mexoceBoe
Pacwuputens

PeakTop ycTpoWCTBa perynupoBaHus HanpsiXXeHUs nog Harpyskom
TOKOOrpaHU4YMBalOLWMNI

PerynupoBaHue HanpsixkeHusi nonepe4yHoe

PerynupoBaHue HanpsixkeHusi NpoaosibHoe

PerynupoBaHue HanpsxxeHusi NpoAosibHO-NonepevyHoe
PerynupoBaHue HanpsxeHusi TpaHcdopmaTopa

PerynupoBaHue HanpsixkeHusi TpaHcdopmaTopa B IMHUMU
PerynupoBaHue HanpsixkeHusi TpaHcdopmaTopa B HernTpanm

Pexum KOpoTKOro 3amMblkaHus TpaHcdopmaTopa

Pexxum Harpy3ku TpaHccopmaTopa

Pexum Harpy3ku AByXo6MOTOYHOro TpaHcdopmMaTopa HOMUHAaNbHbIN
Pexum Harpy3ku MHOroo6MoTo4YHOro TpaHcopmMmaTopa HOMUHanNbHbIN
Pexxum Harpy3ku TpaHccopmaTopa AoNYyCTUMbINA

Pexum Harpy3ku Tpexo6MoTo4YHOro TpaHccopmaTopa HOMUHaNbHbIN
PO

PO rpyb6as

PO ToHkasn

Pexum TpaHccopmaTopa aBapUnHbIN

9.1.28

9.1.27

9.1.26

9.1.35

9.1.32

9.1.24

9.1.34

9.1.25

9.1.25

8.19

6.20

8.3

6.26

3.4

6.9

6.23

8.22

8.21

8.23

8.20

8.25

8.24

8.6

8.8

8.9

8.10

8.11

8.10

4.21

4.22

4.23

8.2



PexuMm TpaHccopMaTopa HOMUHATbHbIN
PexuM xonocToro xoaa TpaHcdgopmaTopa

Pe3ancTop ycTpoMiCTBa perynmpoBaHus HanpsXeHUs nNog Harpyskown
TOKOOrpaHU4YMBalOLWMI

CH

CeueHune CTEpPXHSA aKTUBHOE

CeueHune CTepXHA Kpyrnoe

CeueHue CTepXHs cTyneH4YaToe

CeueHue sipma aKTUBHOE

Cuctema marHuTHasi 6poHeBas

Cuctema marHuTHasi 6poHecTepxHeBast

Cuctema MarHMTHasi HaBuTasi

Cuctema MarHMTHasi HeCUMMeTpPUYHas

Cuctema marHuMTHas nnockas

Cuctema mMarHMTHasi NpoCcTpaHCTBEHHasi

Cuctema MarHMTHasi pa3BeTBNeHHas

Cuctema MarHMTHasi CUMMeTpUYHasi

Cuctema MarHMTHasi CTepXKHeBas

Cuctema MarHMTHasi CTbiKoBas

Cuctema MarHMTHas LUMXTOBaHHasA

Cuctema oxnaxpeHus

Cuctema TpaHccopmaTopa MarHUTHas

Crnow o6MoTKMN

Cnoco6HoCcTb TpaHchopMaTopa Harpy3o4Hasi

Cpok cnyx6bl M30NALUN TEPMUYECKUIA

CpoK cnyX0bl U30MALMN TEPMUYECKUIA HOMUHANbHbLIN
CTepXXeHb C NIOCKOM LUMXTOBKOM

CTepxeHb € paananbHOMN LUMXTOBKOW

CTepxeHb

CTepXeHb C 3BONIbBEHTHON LUMXTOBKOW

CromkocTb TpaHcdopmMaTopa Npyu KOPOTKOM 3aMbIKaHUU
CToikocTb TpaHcopmMaTopa Npu KOPOTKOM 3aMblKaHUUN 3NeKTPoAUHaAMUYecKas

CTOMKOCTb TpaHcopMaTopa NpyU KOPOTKOM 3aMbIKaHUM TepMUYecKas

8.1

8.4

6.22

9.1.3

3.5

7.1.5

7.1.4

3.5

3.15

3.16

3.19

3.12

3.9

3.10

3.13

3.11

3.14

3.18

3.17

6.24

3.1

7.2.1

8.16

5.14

5.15

7.1.1

7.1.2

3.2

7.13

9.1.36

9.1.37

9.1.38



CTopoHa BbICLIEro HanpshkeHNUA TpaHcdopmaTopa
CTopoHa HM3LWero HanpshkeHusl TpaHcdopmaTopa

CTopoHa cpeaHero HanpshkeHuUs TpaHcdopmaTopa
CTbIK MarHUTHOM CUCTEMbI

CTbIK MarHUTHOM CUCTEMbI KOCOWM

CTbIK MarHUTHOW cUCTEMbI NPSAMOW

Cxema coeauHeHus TpaHccopmaTopa

TemMnepaTypa o6MOTKM pacuyeTHas

ToK B yCTPOWCTBE perynupoBaHusi HanpsiXKeHUs! No4 Harpy3Ko LIUPKYNUpYoLWwmi

TokK K.3.

Tok KOPOTKOro 3aMmbIKaHUA TpaHccopmaTopa

TOK KOPOTKOrO 3aMbIKaHUA yAapHbIA

TOK KOPOTKOro 3aMblKaHUA yAapHbIA HanbonbLLINM
ToK KOPOTKOro 3aMbIKaHUSA YCTaHOBUBLUUICSA

TOK KOPOTKOrO 3aMbIKaHUSA YCTAaHOBUBLUMIACA HAaNGoNbLINK
Tok 06MOTKM HOMUHANbHbIN

Tok oTBeTBNEeHUs1 06MOTKM HOMUHAIbHbIN

TokK X.X.

Tok xonocTtoro xoga TpaHcchopmaTopa
TpaHcno3nuusa NPoBOAOB O6GMOTKMN

TpaHcno3nuusa NpoBoAOB O6GMOTKM rpynnoBast
TpaHcno3nuusa NpoBoAOB 06MOTKM obLast
TpaHcno3nuusa NPoBOoAOB OGMOTKM paBHOMEPHO pacnpeferieHHas
TpaHcno3nuusa NpoBoAOB 0GMOTKU cCOCpeaoTOYEeHHas
TpaHccopmaTop

TpaHcchopmaTop BO3AYLWHbLIN

TpaHcchopmaTop ra3oHanoNHeHHbIN

TpaHccopmaTop repMeTUHHbIN

TpaHchopmaTop ABYXOGMOTOUYHbIN

TpaHcchopmaTop KBapLeHanonHeHHbIN
TpaHccopmaTop MacnsHbIN

TpaHccopmaTop MHOrodasHbIN

1.9

1.9

1.9

7.1.18

7.1.20

7.1.19

1.10

9.2.11

9.1.18

9.1.11

9.1.11

9.1.14

9.1.15

9.1.12

9.1.13

9.29

9.2.10

9.1.10

9.1.10

7.2.14

7.2.16

7.2.17

7.2.18

7.2.15

11

2.15

2.16

2.36

2.8

2.18

212

2.7



TpaHcchopmMaTOp MHOFOOGMOTOUHbLIN
TpaHccopmaTop o6Lero Ha3HavYeHus
TpaHcchopmaTop ogHOha3HbIN
TpaHccpopmaTtop NEB

TpaHccopmaTop nepeaBUKHON
TpaHccopmaTop, NnepekntoyaemMbin 63 Bo36yxaeHUA
TpaHccopmaTop npeo6pa3oBaTenibHbIN
TpaHccopmaTop NOBLIWAKOLWNN
TpaHccopmaTop NOHMKaAKOLWKNN
TpaHccopmaTop NyCKOBOM
TpaHcchopmMaTop perynmpoBOYHbIN

TpaHccopmaTop perynupoBOYHbIA JIMHENHBLIN

TpaHccopmaTop perynupoBoYHbIv NocneaoBaTerbHbIN

TpaHcchopmaTop perynupyembin
TpaHcchopmaTop, perynupyembii nop Harpy3kom
TpaHccopmaTtop PIMH

TpaHccopmaTOp pYAHUYHbLIN

TpaHccopmaTop CBapO4HbIi

TpaHccopmMaTop C KUAKUM [UINEKTPUKOM
TpaHccopmaTop cunosomn

TpaHccpopmaTop ¢ NUTON nsonauuen
TpaHcchopmMaTop ¢ HEFOPHYUM KUAKUM ANINEKTPUKOM
TpaHccopmaTop ¢ paciyensieHHOn 06MOTKOM
TpaHccopmaTop cneumnanbHbIN
TpaHccopmaTop cyaoBomn

TpaHcchopmaTop cyxomn

TpaHccopmaTop TPEXOOMOTOUHbLIN
TpaHccopmaTop TpexdasHbIn

TpaHccopmaTop TAroBbLIN

TpaHccopmaTop aneKTponeyHom

Yron marHMTHOM cucTembl

YctponcTteo NEB

YCcTponCTBO NnepeKknoyeHUs oTBETBNEHMN OOMOTOK

2.10

2.1

25

221

2.35

2.21

2.32

2.3

2.4

2.34

2.22

2.24

2.23

2.19

2.20

2.20

2.28

2.31

2.11

1.2

2.17

2.13

2.37

2.2

2.30

2.14

2.9

2.6

2.29

2.33

7.1.17

6.16

6.15



YCTpONCTBO NepeknoyeHns oTBeTBIIEHM OOMOTOK 6e3 BO30yKaAeHus 6.16
YCTpOoWCTBO perynupoBaHus HanpsiXXeHUs Nog Harpy3Kown 6.17
YCcTpoUCTBO perynupoBaHus HanpsxeHus TpaHcgopmaTopa 6.14
Yctponcteo PINH 6.17
YcTponcTBO perynupoBaHus TpaHcgopmaToOpHOro arperarta 6.14
PUnbTp TePMOCUDOHHbIN 6.12
X.x. TpaHcdopmaTopa 8.4
YactoTta TpaHcopmaTopa HOMUHaNbHas 9.2.6
Yactb TpaHcchopmaTopa aKkTUBHas 6.1
Yucno ctyneHen B cTepxHe 7.1.8
Yucno ctyneHen B sipme 7.1.8
LUnpnHa okHa MarHUTHOM CUCTEMbI 7.1.14
OKpaH eMKOCTHOM 3alUTbl OOMOTKN 5.10
fApmo 3.6
fApmo 6okoBoOe 3.7
£lpMO € NNOCKOMN LUNXTOBKOM 711
flpmo TopueBoe 3.8
NPUNOXEHUE

9CKHM3bl, NOACHAIOWWE HEKOTOPbLIE TEPMUHbDI

CTepXxHeBasi MarHUTHaA cuctema
TpaHccopmaTopa (k TepmuHam: 3.14, 3.2, 3.4,

CnpaBo4Hoe

BpoHecTep)xHeBass MarHUTHas cuctema
TpaHccopmaTopa (k TepmuHam: 3.16, 3.2, 3.6,

3.6,3.7,7.1.13,7.1.14,7.1.17) 3.7, 3.8)
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A - MexxoceBoe paccTosiHue; B - lumpuHa okHa;
H - BbicoTa okHa; 1 - 5pMo; 2 - yron; 3 - cTepXeHb

1 - cTepxeHb; 2 - TopueBasi YacTb 6OKOBOro sipMa;
3 - 6okoBoe sipMo; 4 - GokoBasi 4acTb GOKOBOrO



Aapma; 5 - Topuesoe ApMo

YepT.1 YepT.2
BpoHeBas [OBYyXO6MOTOYHbIN TpexoO6MOTOUHbIN
MarHuTHasi cuctema TpaHccopmaTop TpaHccopmaTop
TpaHccopmaTopa C KOHLIEHTPUYECKUMMU C KOHLIEHTPUYECKUMMU
(x TepmuHam: 3.15, 3.2, 3.7) o6moTKamMu o6moTKamMu

(k TepmuHam 2.8 n 4.18) (k TepmuHam 2.9 n 4.18)
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1 - cTepxeHb;
2 - bokoBoOE ApMO
YepT.3 YepT.4 YepT.5
OBonHan [OBYyXO6MOTOYHbIN TpexoO6MOTOUHbIN
KOHLeHTpu4eckKasn aBTOTpaHccopmaTop aBTOTpaHcchopmaTop
obmoTka (xk TepmuHam: 2.26, (x TepMUHY 2.27)
TpaHcdopmaTopa 411, 4.12)
(k TepMuHy 4.19)
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YepT.6 Yeprt.7 YepT.8
PacwenneHHas Yepeayrouwmeca MpocTas OByxcnomnHas
o6moTKa 06MOTKM uunuHapuyeckas UMNUHApUYecKas
TpaHccopmaTopa TpaHccopmaTopa o6MoTKa o6MoOTKa

(k TepMmuHy 4.10) (k TepMmuHy 4.20) TpaHccopmaTopa TpaHcdopmaTopa



(k TepMuHy 7.2.4) (k TepMuHy 7.2.5)
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YepT.9 YepT.10 YepT.11 YepT.12
OpHoxopoBasi BUHTOBasA [ByxxonoBas BUHTOBast HenpepbiBHas obMoTKa
obmoTka TpaHccpopmaTopa  o6MoTka TpaHchopmaTopa TpaHccopmaTopa
(k TepMuHy 7.2.12) (k TepMuHy 7.2.13) (k TepMuHy 7.2.8)

YepT.13 YepT.14 YepT.15
Buabl TpaHcno3nuum PaBHOMepHO pacnpegeneHHas
(xk TepMuHam 7.2.16 n 7.2.17) TpaHCcno3uuus NPoBOAOB

o6MoTKM TpaHchopmaTopa
(k TepMuHy 7.2.18)
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I'pynnoeas Obuan I'pynnoman
TIRAHCTIG- TRPANCNO- TRAMCMO-
IHUHR JHIHA AHLHA
Yept.16 Hept.17

TekcT oOKyMeHTa CBepeH no:

oduumanbHoe nsgaHve

OnekTpoTexHuka. TepMuHbl 1 onpeaenexns. Yacts 2:
C6. ctaHgapTos. - M.: CtangaptuHdopm, 2005



