JJIeKTPUUYECKHEe TPaHCHOPpMATOPbI
KOHCTPYKIIMM OBMOTOK TPAHC®OPMATOPOB




OcHOBHBIE CBeIeHUSA

OcHoeéHbIM I1emenmom 0OmomKu TpaHC(HopmaTopa SIBISIETCS BUTOK — DJICKTPUYECKUIM
IIPOBOAHMK HJIM HECKOJILKO HapalIelIbHO COCIMHIECMBIX MPOBOJIHUKOB, OJJHOKPATHO
OXBaTHIBAIOIIMX YaCTh MATHUTHON CUCTEMBI.

Tok BUTKa COBMECTHO C TOKAMH JIPYTHX BUTKOB U JIPYTUX 4acTeH TpaHC(HOpMaTopa, B KOTOPBIX
BO3HHUKAET JICKTPUYECKUN TOK, CO3/IA€T MArHUTHOE T10JIE TpaHcpopMaropa.

ITox BO3aEHCTBHEM ATOIO IIOJIS B KaXKJI0M BUTKe HaBoguTcs IJC.

Oomomkoil Hazvleaemcsa CO60KYRHOCHIb 8UMKO8, 00PA3YIOIIUX YJICKTPUYECKYIO IIEIIb, B
KoTOpor cyMmupyrotrcest J[C, HaBeIEHHbIE B BUTKAX, C LIEIBI0 MOJTYYECHUS BBICIIETO, CPEIHETO
WJIA HU3LIETO HAIPsKEHUS TpaHcpopMaTropa Uil C APYTroM LEbIo.

Oomomku eéblicuielo, CpBOHBZO U HUu3uie2co HanpAazicenus 11pCcaHasHa4ar0oTCA AJIA
Hp606p330BaHI/IH 3H€KTpH‘I€CKOfI OHCPI'UU U AGJIAIOMCA OCHOGHbBIMU oomomkamu.

Kpome HUX, B CHJIIOBOM TpaHC(HOPMATOpPE MOTYT OBITh U 6CHOMO2ame/ibHble 00MOMKU,
MIPEAHA3HAYCHHBIC 111 KOMIICHCAIIMHA OTJAEIbHBIX YaCTEH MArHUTHOI'O MOJIS, JTOTOJHATEIILHOIO
IIOJIMATHUYUBAHUS OTJICIIBHBIX YaCTEU MArHUTHOM .CUCTEMBI U IPYTUX LEIICH.



Kunaccudukanusa oOMoTok Tpancpopmaropa
= OOMOTKM TpaHC(HOPMATOPOB Pa3IMYAIOT O HA3HAYEHHIO, CIIOCO0Y B3aMMHOTIO PAaCIIOJIOKECHHUS
u popmMme.

= [Io crtocoOy pacnonokeHusi UX Ha CTEPKHE OOMOTKH TpaHC(HOPMaTOPOB MOAPA3ACISIOTCS HA
KOHIEHTPUYECKHNE U Yepeayoluecs.

= KoHmeHTpr4YeCKHMH 00MOTKH Ha3bIBAIOTCS B TOM ciydae, korjga oomMotkn HH u BH (a B
TPEXOOMOTOUYHBIX TpaHCPopMaropax 1 0OMOTKM CH) BBINONHAIOTCA KaXasi B BUAE
HMJIMHAPA U PACIoIararoTcsa Ha CTEPKHE KOHIEHTPUYSCKH OHA OTHOCHUTEIILHO APYrou (puc.
a).

= BbicoTBI (0CeBBIE pa3Mepbl) 00enx 0OMOTOK, KaK IIPaBUIIO, ACIAI0TCS OAMHAKOBBIMMU.

= [Ipu BeinonHeHnu oomMotok BH 1 HH ¢ paznuyHbiMu BEICOTaMM IPUXOAUTCS CYUTATHCS CO
3HAYUTEIBHBIM BO3PACTAHUEM OCEBBIX MEXaHUUYECKHUX CHJI, BOSHUKAIOIIUX B 0OMOTKaX MpH
KOPOTKOM 3aMbIKaHUH TpaHc(hopMaTopa, TeM OOJIbIINX, YeM OONbIIIE Pa3HOCTh BBICOT
OOMOTOK.

*[Tpu koH1LIEHTpHUUECKOM pacnionoxkeHnu 00MoTka HH oObuHO pacmoJiaraercs BHYTpH, a
oomoTka BH — cHapyxu.



Kaaccudukanusa oOMoTok Tpancpopmaropa

= [Ipu pacnionoxenuu oomMoTku BH cHapyku ynpoiiaeTcst BEIBOJ OT HEE€ OTBETBICHUM JJ1s
PETYJIMPOBAHUS HANPSIKEHUSA, & TAKKE YMEHBIIAKOTC Pa3MEPbl BHYTPEHHUX U3OJISALIMOHHBIX
KaHaJI0B MEXXJy BHYTPEHHEH OOMOTKOM U CTEPKHEM.

= OOMOTKH Ha3bIBAKOTCA Yepeayromumucs, ecian oomorku BH n HH BeimonHsitoTcst B BUjie
HEBBICOKUX LMIMHAPOB C OAUHAKOBBIMU WIIM ITOYTH OJUHAKOBBIMU CPEAHUMU JHAMETPAMU U
pacrmoiiararoTcs Ha CTEp:KHE OJIHA HaJ APYroil B 0CEBOM HaIlpaBICHHHU CTEPIKHS.

= FI3MeHEeHrE YnCila YEPEAYIOLMIMXCS TPYII MO3BOJISIET TAKKE B IUPOKUX MPeEeIax U3MEHATh
PEAKTHBHYIO COCTABJISIOIIYI0 HANPSKEHUSA KOPOTKOI0 3aMbIKAHUSA — YBEINYUBAIOLYIOCS
C YMEHBIIIEHUEM YMCJIa TPYIIT U YMEHBINAIOIIYIOCS C €r0 YBEIIMYCHUEM.

'I[JI}I YMCHBIICHUS PaINAIbHBIX MCXAHUYCCKHUX CHUJI CTAPAKOTCS BbIACPIKATh AJIA 00enx 0OMOTOK
OAMHAKOBbLIC BHYTPCHHUC AUAMCTPbI U PAIHUAJIBHBIC PA3MCPHI.

= B HacTos1ee BpeMsi IOJaBIsIoNIee OOJBITMHCTBO BCEX CUIIOBBIX TPAHC(POPMATOPOB OOIIETO
HA3HAYEHHUS U CIIEIUATBHBIX BBIMNOJHAETCS C KOHHEHTPUYECKUMU 00MOTKAMM.

= Yepeaywimuecss 00MOTKH MHOTIA HAXOISAT IPUMEHEHHE B CIICIIMAIBHBIX THIIAX
TpaHCc(hOPMATOPOB, MPEAHAZHAYCHHBIX JJIsl IATAHUS YJIEKTPOIEYeii.



KoHuenrpuueckue (a) u yepeayroumecs (0) 00MOTKH ABYX0OMOTOYHOI0 TpaHchopMmaTopa
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@®opmMbI CeYeHHsI BATKA OOMOTKH NMPHU Pa3JIMYHOM YHCJIE MAPAJJIeJbHbIX IPOBOI0B

B 3aBHCUMOCTH OT TOKa Harpy3Kd BUTOK MOKET OBITh BBITIOJIHEH OJJHUM IPOBOIOM KPYIJIOrO
CEUYEHMU S, WJIM TTPOBOIOM MPSIMOYTOJIBHOIO CEUYCHUS, I, TIPU TOCTATOYHO OOJIBIINX TOKAX,
IPYIHIOX NapauIeAbHbBIX IPOBOAOB KPYIJIOTO UM, Yallle, IPSIMOYTOJIBHOTO CEUYECHUS.

Ha puc. npeacraiieHbl pa3IMYHbIC BAPUAHTHI TIOMEPEUYHBIX CEYEHUIN OJTHOTO BUTKA OOMOTKH MPH
PAa3JIMYHBIX TOKAX HATPY3KHU.

Pl BUTKOB, HAMOTAHHBIX HA HUJIMHAPUYECKOHW MOBEPXHOCTH, HA3HIBAETCH CJI0EM.

B HEKOTOPBIX THUITaX OOMOTOK CJIOM MOXKET COCTOSITh U3 HECKOJIBKUX JECITKOB MJIM COTEH BUTKOB, B
[UX — M3 HECKOJIbKUX BUTKOB MJIN AK€ M3 OAHOI'O BUTK



IlonepeyHble cCeYeHUA PAJIUYHBIX THIIOB KATYIIEK
= OTIe/bHbIE BUTKM OOMOTKH TPYHITUPYIOTCS B KaTYIIKH.
= KaTymiko# Ha3bIBaeTCHA IPyNIa Mmocjaea0BaTeJbHO COSAMHEHHBIX BATKOB 00MOTKH,

KOHCTPYKTHBHO OOBbCAMHECHHAS M OTJCIICHHAS OT APYTUX TaKHUX )K€ TPYIIT I OT APYyTHX OOMOTOK
TpaHc(hopMaropa.

= OOMOTKA CTEPKHS MOXKET COCTOSATh U3 OAHOM, IBYX MUJIA MHOTHUX KaTYIIEK.
= Karymka MOXKET COCTOATh U3 PAJIa CJIOE€B WU TOJIBKO U3 OJTHOTO CJIOSI BUTKOB.

= YUCJI0 BUTKOB B KaTYIIIKE MOXET OBITh Pa3IMYHBIM — KaK IeJIbIM, TaK U JIPOOHBIM, OJHAKO JOJIAKHO
OBITH OOJIBIIIE E€TUHUIIEI.

= JInst oOecriedeHus Ha IS KaIeH SJIEKTPUYECKOM MMPOYHOCTH OOMOTKH MEX/y €€ BUTKaMM, KaTyIlIKaMu,
a TAK)K€ MEXKIy OOMOTKOW M JIPYTMMU YaCTAMHU TpaHCchopMaTopa JOJHKHBI ObITh BBIACPKAHBI
OnpeAeICHHBIE U30JISIIUOHHBIE PACCTOSIHUS, 3ABUCSIIIME OT paO0OUEro HAMPSIKECHUSI U TapaHTUPYIOIINE
OOMOTKY OT Ip0o00st U30JISILUHU KaK IPU pabo4YeM HANPsHKEHUU, TaK U ITPU BO3MOYKHBIX
MIEPEHATIPSIKCHUSX.

= B aTux nnpoMeXyTKax MOTYT OBbITh YCTAHOBJICHBI M30JISIIIMOHHBIEC KOHCTPYKIIMH WJIN JI€TAJIN U3
TBEPAOTO AUAIEKTPUKA JTMOO MPOMEKYTKH MOTYT OBITh 3aIOJIHEHBI TOJIBKO TBEPABIM JIUAIECKTPUKOM —
KaOEIBbHOM OyMarou, 3J€KTPOU30IALMOHHBIM KAPTOHOM U T. /. MJIM TOJBKO U30JIMPYIOIIEH CPEAON —
MAaCJIOM, BO3AYXOM U T. .
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KATYHIKA U3 MIEeCTH BUTKOB (YeThIpe mapaJjijieJibHbIX IIPOBO/A)
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a - KaTymika u3 mecTHaanarTu BUTKOB, 0— KaTyllKa U3 eCTH BUTKOB
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OxiaxxkaeHue o0OMOTOK

= JI1s1 HOpMAJIBHOTO OXJIAXKICHUS MEXKTYy OOMOTKOM M JPYTMMH YacTIMHU TpaHCopMmaropa,
MEXY KaTyIIKaMU, B HEKOTOPBIX KOHCTPYKIIMUAX U MEXKY BUTKAMU JIETIAI0T MACJISTHBIC UJIA BO3
IYIIHBIE OXJIAXKIAIOIINE KaHAJIBI.

= B oHUX Cy4asx OXJaXAaroliue KaHalbl 00SCIICUMBalOT OJHOBPEMEHHO 1 HAICKHYTO
M30JIS11MI0 OOMOTKH, B APYTUX — JJISL YCUJICHUS U30JISIIMU IPUMEHSIOTCS CIICLMaIbHbIC
M30JISIMOHHBIC JE€TaJIM — MPOCThIC U YITIOBBIC MIAKObI, N30ISIUOHHBIC LIUJIUHIPHI, IEPEropoI
KU UT. .

= Bo Bcex Tumax 0OMOTOK IIPUHSITO Pa3jinyaTh 0CEBOE U PAAUAJIbHOE HANIPABJICHHUS.

= OceBbIM CUMTAETCSI HAIPABJIeHHE, NMapaJlle/ibHOEe OCH CTeP:KHs TpaHcdopMmaTopa, Ha
KOTOPOM YCTaHaBJIMBACTCS JaHHAs 0OMOTKA.

= PagyajJbHBIM CYMTAETCS HANIPABJIEHHE JJI000I0 paJnyca OKPYKHOCTH OOMOTKH.

= B cuitoBbIX TpaHchopMaTropax ¢ BEpTUKAIbLHBIM PACIIOI0KEHHUEM CTEpKHEN ocegoe
HanpaeieHue coenadaem ¢ 6epmuKaIbHbIM, A PAOUATbHOE — C 20DU3OHMATIbHBIM.

= B 3TOM CcMBbICIIE TPUHATO TOBOPUTH TAKXKE 00 0CEBBIX M PAANAJIBHBIX — BEPTHKAJBbHBIX H
FOPU30HTAJbHBIX — KaHaJax 00MOTOK.



Bujabl 00MOTOK 10 HAIPABJIEHUI0 HAMOTKH
= [Io HanmpaBIeHUIO HAMOTKH NOA00HO Pe3b0C BUHTA PAa3JIU4Yal0T 00MOTKH IPaBble M JIeBbIe€.
= OQHOCIIONHBIE OOMOTKH, UMEIOIIME B OJHOM CJI0€ 00Jiee OJHOTO BUTKA OCTAIOTCS JIEBBIMU WIIN

HpaBI)IMI/I B 3aBUCHMMOCTH OT TOI'O, KaK OHHM HAMOTAHbI, HO HC3aBHUCHUMO OT TOI'O, KaKOﬁ KOHCII —
BEPXHUHW WM HUKHUW ~CUUTACTCA BXOHBIM.

= B 00MOTKaX, COCTOSIINX M3 HECKOJBKUX TAKHX CJIOEB, C IIEPEXOJaMH U3 CJIO0S B CIIOM
HaIPABJICHUE HAMOTKHU CJIOEB OyJIET YEPEIOBATHCS.

= Ecnu niepBbIil (BHYTPEHHMI) CIIOM JIEBBIM, TO BCE APYrde€ HEUETHBIC CIIOM TaKXKe OyayT JI€BBIMU,
a BCE YETHBIC — IPABBIMHU.

=J1J1s1 Takux OOMOTOK 32 HA4YaJjIo MpU ONPEACICHUN HAIPABJICHUS HAMOTKH OOBIYHO IPUHUMAECTCSA
Ha4yaJIo MEPBOTO (BHYTPEHHETO) CJIOS U HAIPABJIEHUE HAMOTKH BCE OOMOTKH CUMTAECTCS 10
HaIpPaBJICHUIO HAMOTKH 3TOTO CJIOS.

= [IpaBUIIBHBIN BEIOOP HAIIPaBICHHS HAMOTKHA UMEET CYIIECTBCHHOC 3HAUCHUE IS TTOTYUCHUS
3aJJaHHOM TPYNIIbI COEAUHEHUSI OOMOTOK, a B OJTHO()Aa3HBIX TpaHC(HOPMATOPAX — TAKKE IS
PaBUJILHOTO COSAMHEHUS 4YaCTe OOMOTOK, PACIONIOKEHHBIX Ha Pa3HBIX CTEPHKHSIX.

= BOJIBIIIMHCTBO OOMOTOK TpaHC(OPMATOPOB OOBIYHO BBIIIOJHSAETCS JIEBOM HAMOTKOM, Oojiee

iI[O6HOI/I JUIT OOMOTYHKA, ia60Tanmero B OCHOBHOM HiaBOI/I iiKOH.



OOMOTKM JIeBOM M NPABOM HAMOTOK
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Bujabl NPOBOTHUKOB 1JI1 00MOTOK M UX U30JIAMSA
= OOMOTKHM MacCJISIHBIX U CYXUX TPaHC(HOPMATOPOB U3TOTOBISIOTCS U3:

[ MECAHBIX U AJIOMHUHHUECBbLIX 00MOTOUYHBIX IIPOBOA0B;

[ MeaHOI M aTIOMHUHHEBOI JIEHTbI HJIH (POJIbTH.

= MeHbIE U aIFOMHUHUEBBIE IIPOBOAA MOTYT UMETh IMA1E8YI0, XJIONUAMOOYMANHCHYIO UNU
OYMAXHCHYIO U3ONAUUIO KlACCA HaZpesocmouKocmu A.

= [IpoBona, nipeHa3HavYeHHbIE 11 OOMOTOK CyXHX TpaHC(POpMaTopoB, MOT'YT TaKKe€ UMETh
M30JISIIAIO 00J1e€ BBICOKUX KJIACCOB HAIPEBOCTOMKOCTH M3 CTEKJIOBOJIOKHA,
KPEMHUHUOPTAaHNYECKOIO JaKa U T. .

= Hanmpumep, meanbiid npooa Mapku IIC/ ¢ n3osnsuuen n3 CTEKIAHHBIX HUTEW, HATOKECHHbBIX
JIBYMsI CJIOSIMHU, C TTOJKJIEUKOU U TIPOIIUTKON HATPEBOCTOMKUM JIAKOM MJIM KOMIAyHIOM KJIacca
HarpeBocToukocTH F (155 °C) u mapku IICJIK ¢ Takou ke CTEKISTHHON HU30JISILUEN, HO C

MTOJIKJIEMKOM U TIPOIIUTKON KPEMHUMOPTaHUYECKNUM JIAKOM KJiacca HarpeBocroiikocTu H (180

°(Q).

= CoOCTBEHHAas U30JISLIUS ITPOBOJIa OOBIYHO 00ECIIEUMBAET JOCTATOUHYIO AIEKTPUUECKYIO
IPOYHOCTh U3OJISIIIUU MEKIY COCETHUMU BUTKAMU.



Bujabl NpOBOAHUKOB /IJ11 00MOTOK M MX H30JIAIMSA

= B Tpancdopmaropax momHOCTHIO 0T 25 10 1000 kBA B KauecTBe 00OMOTOYHOIO MaTepuasa Ajis
OOMOTOK HM3IIIEr0 HANPsKEHUs IIpU HanpsbKeHUAx 10 690 B HaxoauT mpuMeHeHue
HeU301UPOCAHHAA AIIOMUHUECBAS JIEHMA.

= B xauecTBe 301N MEKIYy BUTKAMU CIIYKUT MOJIOCA KaOCILHOM OyMaru, BMaTEIBACMOM MPH
HAMOTKE OOMOTKH.

= B kauecTBE NPOBOAHUKOBOIO Marepuasa Jiisi 00MOMOK 8blCULE20 HANPAHCEHUA CUTTOBBIX
TpaHC(HOPMATOPOB BOZMOKHO IIPUMECHEHHUE HEUZOTUPOBAHHOU ANIOMUHUEBOI (ho/1b2uU.

= OQHUM W3 BaXKHEMIINX TPEOOBAHUN, TPEABIABISIEMBIX K OOMOTOYHOMY IPOBOY, SIBISCTCS
TpeOOBaHUE OMPEACICHHOTO YAEIBHOTO IEKTPUYECKOTO COTPOTUBIICHUS.

= JI14 BCEX KPYIIBIX U MPSIMOYTOJILHBIX MEJIHBIX IPOBOAOB 3TO conpoTuBieHue npu 20 °C s
OTpe3Ka IIPOBOJIOKYU [UIMHOM 1 M ¢ ceueHreM 1 MM? omkHO ObIT He Gonee 0,01724 Om.

=J1J1s1 aJIFOMUHHEBOIO TIPSIMOYTOJIBHOIO ITPOBO/Ia KPYIJIOro nmpoBojia auamerpom 1,80 MM u 0osee

3TO CONPOTUBIICHHUE JOJLKHO ObITh HE OoJiee 0,0280 Om, a qy1sa kpyrioro guameTpoM oT 1,35 1o
1,70 MM — ue Oonee 0,0283 Om.



MexaycaouHass u30Jsius

= B 00MOTKaxX, COCTOSIIIMX U3 HECKOJIBKHMX CIIOEB KPYIJIOro MJIM IIPSIMOYTOJIbHOIO IIPOBO/A,
COOCTBEHHAs U301 BUTKOB MOXKET OKa3aThCs HEIOCTATOYHOM, 1 BO3HMKAET HEOOXOAUMOCTD
BBEIACHUS 000AB80UHOU U0AUUU MEHCOY C/LOAMU.

= Mexx 1y ClIoHast U30JISIHSI MOJKET OCYIIESCTBIISTHC:
[ npoknaokoti medicoy crosmu umKo8 0OMomKU NOA0C KabelIbHOU Ui meiehoHHol Oymazu,
[] anexmpou3onayuoHHo020 KapmoHa,

[lcoz0arnuem mexncoy ClLosamu 0ces020 MACIIHO20 UL 8030VUIHO20 KaHALd, 00ECIIEUNBAIOIIETO KaK
JOCTAaTOYHYIO U30JIAIMI0, TaK XU CBOOOIHBIN JOCTYIl K 0OOMOTKE OXJIaKAAKOIIEro Macia, Uiu
BO3/1yXa, WJIN JIPYTOrO TEIJIOHOCHUTEIS.

= Mexx 1y BUTKAMH, COCTOSIIIMMH U3 HECKOJBKHMX MapallJIeIbHBIX IIPOBOJOB, B 00MOTKaX
HEKOTOPBIX TUIIOB MOT'YT OBITh CJ€JIaHbl PAOUAIbHbBIE (COPU3OHMAIbHBIE) KAHAIbL, OCHOBHOC
Ha3HAUYEHHUE KOTOPHIX COCTOUT B TOM, YTOOBI 00€CIIEUUTh CBOOOIHBIN TOCTYII Macia UM
BO3AyXa IS HaAJICKAIIIETO OXJIAXKICHUS BCEX MapalIeIbHBIX POBOJAOB BUTKA.

= DTH KaHaJIbl 00ECIIEUNBAIOT TAKXKE HAJICKHYIO, C OOJIBIIMM 3aI1acoM H30JISAILIMI0 MEXKITY
BUTKAMHU.
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a — ka0eqbHas Oymara; 0 — ka0ejibHasA WM TejedoHHass Oymara;
B U I' — KAPTOH JICKTPOU3OJISAUOHHBIN; T — MACJISAHbINA KaHAJI




MemyKaTymeqHaﬂ A30JIAIUA

= [Ipu pazneneHnn 0OMOTKM Ha KaTYIIKW BO3HUKAET HEOOXOAMMOCTh B HaJJICKallleH
MENCOYKAMYuieUHOU U30AauulU.

» OOBIYHO W30/TAUI MEKIIV KaTVIIIKAMU BEITOTHSICTCS 8 61H0€ DAOUATbHBIX Tl 0CEBT
KaHa106, CIIYXKaIlUX JJIS Ty4IIero OXJIaXKICHUS OOMOTKH.

= B TpaHcopmMaropax MOIIHOCTHIO Ha OuH cTepkeHb A0 110 KBA ¢03mostcro BoOOIIE He
oenams paouaibHbIX MEHCOYKAMYuIeUHbIX KAHAI08.

= B oomotkax tpanchopmaropoB oT 1000 10 6300 kBA gacTo ObIBaCT 603M0#CHO 3aMeHUM b
wauodoamu noj108UHyY MACAAHBIX KAHAL08.

= Takast 3aMeHa BCJIEACTBUE MaJIOX TOJIIUHBI a0 (1—2 MM) 10 CpaBHEHHUIO C MACISIHBIMU
kaHajaMu (4—6 MM) MO3BOJISIET MOJYYUTh HEKOTOPYIO SKOHOMHUIO MECTA IO BBICOTE (0cesomy
pazmepy) 0OMOTKH.

“HapyorcHblll ouamemp mMeicoyKamyueunvlx wmand npunumaemcsi 00blyHo 00bULe HAPYHCHOSO
ouamempa Kamywku, 0Jisi mo2o 4moosl YOIUHUMb NYNb 803MONCHO20 pa3psaoad No NOBEPXHOCIU
MeAHCOY KAMYUKAMU.
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a — 0CeBOM KaHaJI; 0 — paauaJIbHbIN KaHAJ; B — INAUObI; I' — PAAHAJbHBIN KAHAJ U IIAKO0bI



N3oasiuuss Mexkay 0OMOTKAMHM M 0OMOTOK OT MATHUTHOM CHCTEMBbI

= M30asuss Mmexay 00MOTKAMM, 2 TAK)KE OOMOTOK OT MArHUTHOW CHCTEMBI ITPU padboyem
HaIpsHKEHUH He BblIlie 35 KB MoxeT ObITh OCYIIECTBIECHA TyTEM NPUMEHEHHUS U30AAUUOHHBIX
UUTUHOPOG.

= BeicoTa (0ocesoti pazmep) NMIMHIPA B 3TOM CJIydae JEJIACTCsl OOJIbIIE BEICOTHI OOMOTKH, YEM
VIJIMHSAETCS BO3MOXKHBIN ITyTh pa3psijia 110 MOBEPXHOCTH MEXKITY OOMOTKAMM.

= B Tpancdopmaropax ¢ padbounm HanpspkeHueM 110 kB m 220 kB u Oosiee 115 u3osiuu
o0mMoTOK BH 00BIYHO MPUMEHSIETCS KOMOUHAUUA UZOTAUUOHHBIX UUTTUHOPOS C Y2T108bIMU
wauoamu.

= M30ms1MoHHbIe HUIUHAPHI TPUMEHSIIOTCS
| srcecmkue OyMaxkHO-0aKEIIMTOBBIC;

|| mazkue, cocTaBICHHBIE U3 HAMOTAHHBIX OJMH Ha JPYTOil JIUCTOB 3JIEKTPOUIOJISIUOHHOTO
KapTOHA.

= YIiioBbIe MIAN0bI TAKXKE MOTYT OBITh HCECHIKUMU — OYMAHCHO-OAKENUMOBbIMU, NI
IIPECCOBAHHBIMU U3 3/1EKMPOUZOTAYUOHHO20 KAPMOHA, NN MAZKUMU, CBEPHYTBIMU U3 MOJIOC
Kapmoua.



N3oasiuus Mexxay 0OMOTKAMHM M 0OMOTOK OT MATHUTHOM CHCTEMbI
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a — U30JIAIMA NPUA MOMOIIU KECTKUX HUJTUHIAPOB; 0 — KOMOMHAIMA HUJIMHAPOB U
YIJIOBBIX HIA0; B — 0TOOPTOBAHHBbIEC HUJIMHAPLI U3 Ka0deJbHOU OymMaru



KOHCTPYKIIUU OBMOTOK

* B coBpeMeHHBIX TpaHCcpopMaTopax NEPBUUHYIO U BTOPUYHYIO OOMOTKH CTPEMSTCS PACHOIOKUTh
JUIs JIydIlleli MarHUTHOM CBSI3M KaK MOXKHO OJIM>Ke OAHY K JPYTOM.

 IIpn 3TOM Ha KaXJIOM CTE€p>KHE MarHUTONPOBOJAa pa3MEIIal0T 00€ OOMOTKHM:

[l 1ubo Konuenmpuuecku 00Hy nogepx Opyeoti,
[] 1ubo 6 8ude HecKOIbKUX OUCKOBBIX KAMYULEK, UePeOYIOUUXCA 1O BbLCOME CHIEPIHCHS.

* B mepBom ciyyae OOMOTKM Ha3bIBalOT KOHUEHMPUYECKUMU, BO BTOPOM —
yepeoyrouUMUCA.

* B cunoBeix TpaHchopMaTopax 0OBIMHO IPUMEHSIOT KOHLIIEHTPUYECKHUE OOMOTKHU, IPUYEM
Oudce Kk cmepacHAmM pacnoaazaom oomomky HH, TpeOy1o1yt0 MEHbIIEH U30JISAIINN
OTHOCHUTEJIBHO OCTOBA TpaHc(popmaropa, a cHapyyicu — oomomky BH.

* [Ipu yepeayromuxcs 0OMOTKaX BCKO OOMOTKY MOAPA3ACISIIOT HA CHMMETPUYHBIC TPYIIIIEI,
COCTOSIIIIME U3 OJHOM WJIM HECKOIBKUX KaTyliek BH u pacnoioskeHHBIX O 00€ CTOPOHBI OT HUX
NIBYX WJIM HECKOJIbKUX Karyurek HH.

* Yepenyromuecss 00MOTKH NPUMEHSIOT PEIKO U B OCHOBHOM 0J12 CREUUATbHBIX
mpancghopmamopoe.



KOHCTPYKIMU OBMOTOK

* OOMOTKH TpaHC(HOPMATOPOB U3TOTOBJISIOT U3 MEIHBIX WMJIH aJIOMHUHUEBBIX TPOBOJIOB.

[Ipu uCnoJIb30BaHNHU AJTIOMHHHMS MOINEPeYHOoe cedeHne nMpoBoaa oepercsa npuMepHo Ha 70% Ooublne,
4eM MPH UCIIOJIb30BAaHUU MEIN N3-3a OOJIBIIETO YAEIBHOTO AIEKTPUUECKOTO COMPOTUBIICHUS AJIFOMUHMUAL.

°B cBsI31 ¢ 3TUM rabaputhl 1 Macca TPaHCPOPMATOPOB C AITFOMUHUEBBIMU OOMOTKAaMHU OOJIbIIIE, YEM Y
TpaHC(POPMATOPOB ¢ MEAHBIMHA OOMOTKAMH.

*[Tpu cpaBHUTETBHO HEDOJBIIMX MOIHOCTSAX U TOKaX OOMOTKH BBITIOJHSIOT U3 M30JIMPOBAHHOIO
MPOBOJA KPYIVIOTO CeYeHMsI, TPY 00JbIIMX MOMHOCTAX U TOKAX MPUMEHSIOT MPOBOAA
MPSAMOYT0JIbHOI0 CeYeHM .

°B psifie ciayyaeB 0OMOTKH HaMaThIBAIOT U3 HECKOJIBKUX TapaJlyIeIbHBIX ITPOBOJIOB.
* [To KOHCTPYKIIMK OOMOTKHU MOJPA3AECIAIOT Ha!

U yununopuueckue;

[l 6unmoeuoie;

[] kamywieunoie.



HuauHapUUYecKrue 00MOTKH U3 MPAMOYT0JIbHOI0 NMPOBOAA

= [TpocTol UIUHAPHUYECKON HA3bIBACTCSI OOMOTKA, CEUCHNE BUTKA KOTOPOM COCTOUT U3 CEUCHUI
OJIHOT'0O WJIM HECKOJIBKUX MAapaJlIeIbHBIX IPOBOJOB, & BUTKU U BCE UX MapasjIeibHbIC IPOBOAA
PacCMoJIOKEHBI B OMH Psiji 0€3 MHTEPBAJIOB HA HMJIMHIPUYECKON TOBEPXHOCTH B €€ OCEBOM
HaIpaBICHUM.

= OOMOTKa, COCTOSIIAs U3 JBYX WJIM OOJBIIETO YMCIa KOHIEHTPUYSCKH PACHONIOKEHHBIX ITPOCTHIX
MIIMHAPUUECKUX 0OMOTOK (¢/10€8), Ha3bIBAETCS JIBYXCJIONHON MJIM MHOT'OCJIONHON LIUJIUHAPUICCKOM
OOMOTKOH.

= JIto0as muimuHaAprUYecKass 0OMOTKA MOXKET ObITh HAMOTAHA U3 KPY21020 U NPSMOY20TIbHO20 NPOB0Od,
OJIHAKO 0OMOTKHM C OAHMM—TPeMH CJIOAMM JIJISI CHJIIOBBIX TPAHCHOPMATOPOB B OOJIBIIMHCTBE
CIIy4YaeB GbINOHAIOMCA U3 NPAMOY20bHO20 NPOBOOQ.

= B cuiy BUHTOBOM HAMOTKHU [UJIMHAPUYECKON 0OMOTKH €€ BbicoTa I (ocesoit pazmep) oripesiesisieTcs
BBICOTOM BUTKA — /16 Y1 YMCJIOM BUTKOB Ha OJIMH OOJIbIIIE, YEM B HAMOTKE.

= J{71s1 BBIpaBHUBAHUS TOPIIOBBIX TOBEPXHOCTEN OOMOTKHU K BEPXHEMY M HWIKHEMY BUTKAM KaXKJOTO CJIOA
NPUKPEIUISIETCS ONOPHOE pa3pe3Hoe Koavyo, BEIPE3aHHOE U3 OyMaKHO-0aKeJIMTOBOTO HIUIUHAPA.



HuauHapuyeckas 00MOTKA
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0 — aAByxcJoMHas U3 12 BUTKOB

a — OJHOCJIOMHAA M3 IIeCTH BUTKOB;




HuauHapuYecKkas 00MOTKA M3 CeMU BUTKOB
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Cnoco0bl HAMOTKM HMJIMHAPUYECKON 00MOTKHU
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a - HAMOTKA IJIaIIMS; 0 - HAMOTKA HA peOpo; B — HENMPAaBUJIbHA HAMOTKA




XapakTepucTUKa cCnoco00B HAMOTKH
= HaMoTka mipoBoga MOXKET IIPOU3BOAUTHCS I1amMs (puc. a) uin Ha peopo (puc. 0).

= B nepBoM ciiydae 0ol pazMep npoBojia b pacnonaraercs B 0CEBOM HallpaBJICHUH, BO BTOPOM — B
paaraIbHOM.

= HamoTKka Ha peOpO HECKOIBKO TPYIHEE HAMOTKY AIIIMA, IIOTOMY YTO IIPUBOJ ITPYKHUHHUT N DCMUTCA
ITOBCPHYTHCA BOKPYT OCH TAK, KaK 9TO IIOKAa3aHO Ha PHUC. B.

= KpoMe Toro, npu HaMmoTKe Ha peOpO YBEIUUYUBAOTCS J00ABOUYHBIE MOTEPU B OOMOTKE, ITIOATOMY pE
KOMEHIyeTCs M30eraTb HAMOTKH Ha peOpo, a B CiIydae H%I/IMGHGHI/I}I €€ yrnorpeO0IsaTh MPOBOJ C
COOTHOIIIEHUEM CTOPOH morepedyHoro ceuenus 1,3<b/a<

= B Tpexda3nbix TpaHchopmaTopax MOIIHOCTBIO 25—630 kBA nnnuHapuyeckas 0OMOTKa Yallle BCEro
HAMaTbIBACTCS B ABA CJIOS.

= [Ipu momHOCTH 10—16 KBA 00MOTKa, KaK MPaBUJIO, BEIIIOJHSAETCS B OJIUH CJIOM.
= CpaBHUTEJIBHO PEJKO MPUMEHSIETCSI 0OMOTKA B TPH CJIOA.

= Bo BCcex cinyyasix 0141 o0ecnedyeHus HOpmMaibHO20 OXJAAHCOCHUA KAXHCObLU CJ10U MAKOU 00MOMKU
00J1)1CeH X0ms 0bl ¢ 00OHOU CHOPOHBL OMbLEANbCA MACTOM.

= Kputepuem Uit OnpeIeaeHNs Yuciia IOBEPXHOCTEM CJI0SI, OMBIBAEMBIX MACJIOM, CIYKHUT IJIOTHOCTD
TEIJIOBOI'0 MOTOKA C OXJIAXKIaE€MOM IIOBEPXHOCTH cJios ¢, BT/M2, T. €. moTepu B 0OMOTKE, OTHECEHHBIC K
CAUHULIE TUIOMAAN TOBEPXHOCTH.



HuauHaApUu4YecKkass 00MOTKA
" HpH BEINIOJTHEHUH OOMOTKH B ABa CJIOA BUTKH 000HX CJIOEB COCAUHAIOTCA, KaK IIPaBHJIO,
MoCJIeI0BaTEIbHO.

= [Ipn mapaJjuieIbHOM COeIMHEHUU AKTUBHBIC U PEAKTUBHBIE COMPOTUBJIEHUS 3TUX CIIOEB PAIUYAIOTCS
Y TOKM HAarpy3Kd B HUX HE OyJIyT OAMHAKOBBIMH, YTO BBI30BET YBEeJIM4Y€HHE NMOTEPb B 00MOTKE.

= HpI/I IHOCJICAO0BATCIIBHOM COCAMHCHHNU CJIOCB Oﬁmee YHCJI0 BUTKOB OOMOTKH MOKET OBITH KaK UémHoim,
TaAK 1 HEYEeéMmHDbBIM.

= B 000ux ciy4asx 4McJIO BUTKOB Ka)KIOTO CJIOS AeJIacTCs PaBHBIM II0JIOBHHE YHCIIa BUTKOB BCEH
OOMOTKH.

= [Ipu 001mIeM HEeYeTHOM YMCJIe BUTKOB YKCIIO BUTKOB KaX/I0TO CIIOS MOJYy4aeTCs APOOHBIM, KPATHBIM
MTOJIOBUHE BUTKA.

= [Io/tHOE YHMCJI0 BUTKOB 0OMOTKH OJTHOI'O CTEPIKHS BCEITIA OOAMHCHO OblmMb UEAbIM UUCTIOM.

" HB‘OJZ}H/{M}I Meafwy cuUmKamu U U30iAUuUA M&?f(‘oy C/1OAMU 0OMOMKU JOJI2KHA OBITH pacCunuTaHa
Nno nOJIHOM)Y HANPAANCEHUIO 0OMOMKU 0OOHO20 CMEPIICHAL.



BoinojiHeHHe U30JAIMHM B HUJIHHAPHYECKHX 00MOTKAaX
= [Tpu pabounx HanpskeHusx A0 1 kKB u30is1Ms 0CyIecTBISETCS MACIsIHBIM KaHAJIOM IHUpUHON 4—8
MM WU YUAUHOPUUECKOU NPOKAAOKOU MEKTY CIIOIMU U3 JIEKMPOUZOTAUUOHHO20 KAPMOHA.

= [Ipu pabouunx HanpspkeHUsX 0OMOTKH 3 M 6 kKB HEo0XoauM MacJIsIHBIA KaHAJ ¢ 0apbepoM U3 JIBYX
CJIOCB JIICKTPONUBOJIALMOHHOTO KaPTOHA OOIIECHU TOJIIHHOU £ MM.

=MacasHbId KaHaJI MEXIY CIOSIMH 00pa3yeTcs IIPHU ITIOMOIIU pPeeK.

= [Tpu HanpsixkeHusax 0oJiee BHICOKUX, yeM 6 KB, BCieaCcTBHE YCJI0KHEHUSI MEKTYCJTOMHOM U30JISIIIUH
JBYXCJIOMHAs [UJINHIPUYECKasi 0OMOTKA B TpaHCHopMaTopax MOIIHOCTBIO 25—630 kBA 00bIYHO He
IPUMEHSIETCS.

=J{51s1 0Opa3oBaHus B OOMOTKaX U MEXAy OOMOTKAMH M U30JISIIIMOHHBIMU IUJIMHAPAMU OCEBBIX KaHAJIOB
qaIe BCEro MPUMEHSIOTCS peKH, CKIICEHHbIE OAKETUTOBBIM UJIN JPYTUM JAKOM U3 HOI0C
WIEeKMPOU3OTAUUOHHO20 KAPMOHA VI U3TOTOBJICHHBIC U3 0epesa meepooll nopoosl, HarpuMep 0eioro
WJIM KPacHOro Oyka.

= [Ipr HaMOTKe pEeHKHU YKJIAIbIBAIOTCS MO 00pa3yIOIUM [UJIUHIPA U TJIOTHO NPHUKUMAIOTCS TPOBOJIAMH K
HWIMHAPY WA PaHEEC HAMOTAHHOU KaTylIKe.

=Tonwuna petku onpeoensiem WUpumy (paouaivbHslil pazmep) 0ceeo2o KaHald.
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* Peiiku popmbl, TOKa3aHHOW HA PUC. a U 0, MPUMEHSIOTCS JJIS 00Pa30BAHUS 0CEBbIX KAHAJIOB B

OOMOTKaX, He UMeruuUx paouaibHblX KAHA108.
* Peiiku ()opMBI IO PHC. B M T IPUMEHSIIOTCS 8 0OMOMKAX ¢ PAOUATbHBIMU KAHAIAMU.

* Ha BbIOOp uHncCIIa peek BIUSET MOITHOCThH TpaHCpopMaTopa.



MexaHndyeckasi NPOYHOCTh HUJIHHIAPHUYECKOH 00OMOTKH

= Mexanuueckas cmoukocms MUIAHAPUUECKON 0OMOTKH, IPEACTABIISIONICH B CEYSHUHN KaXK10T0 CJIOs,
BBICOKYFO KOJIOHKY C OTHOCHUTEJILHO MaJIbIM MOIIEPEYHBIM Pa3MEPOM U OTHOCHUTEIILHO HETIOTHOU
HAMOTKOM, IIPU OCEBBIX CHJIAX, BO3HUKAKOIINX IPHA KOPOTKUX 3aMBIKAHUSX, HeGeIUKA.

= BeaeacTBre 3TOro NpUMEHEHIE OJTHO- U ABYXCIOWHBIX IIIHHIAPHIECKAX OOMOTOK OTPaHUUNBACTCS
00BIYHO TpaHC(hOopMaTOpamMy MOITHOCTHIO He 0osiee 630 KBA.

= Taxoxe 110 co00OpaKEHUSIM MEXaHUYECKON MPOYHOCTH OIPAaHUYMBACTCS U IPUMEHEHHUE OOJIBIIIOTO YHCa
napauielibHbIX IPOBOIOB.

=C YBCIIMUYCHHUECM YHCJIA ITaPpAJJICIIBHBIX IIPOBOJOB YBC/IIMYNUBACTCS BbICOTA BUTKA, N3MCPCHHAA B OCCBOM
HaIIpsKCHUH, 4 BMCCTC C TCM W YI'OJI HAKJIOHA ITPOBOJAA K INIOCKOCTH ITOIICPCHHOI'O CCUCHUA O6MOTKI/I,
9TO HPHU SHAYUTC/IIbHBIX 0CEBbLIX CHJIAX, BOGHUKAIOIHNX ITPHU KOPOTKHUX 3dAMBIKAHUAX, MOXCT IIPUBCCTH K

«CNnoJi3a”HuUN0) BUTKOB.

= OOBIYHO He peKomeHOyemcs BbIOMPATh YUCI0 RAPANNETbHBIX NPOBOO0E8 DoNlee uemblpex—ulecmu npu
HAMOMKeE NAAMA U UECMU—E0CbMU NPU HAMOMKE HA Pedpo.



MHOI'OCJIOMHBIE HUJUHJIPUYECKHE OBMOTKHU U3 KPYIVIOI'O IPOBOJA
= B Tpancopmaropax MOIHOCTBIO OT 25 10 630 kBA Hanuiy mupokoe NpruMEHEHHE MHOTOCIOMHBIE
UIHHAPUYCCKUE OOMOTKHU U3 KPYIJIOT0 MEIHOI'O MIIM allOMUHHEBOTO IIPOBOa B KAYECTBE 0OMOTOK
BH npu Hanpspkenusx ot 3 10 35 kB u oomoroxk HH npu nanpsixenusx or 3 no 10 kB.

=B MHOTOCIIOMHOM NMINHAPUICCKON OOMOTKE C IIOCIEA0BATCILHEIM COCIUHCHUEM CIIOCB
BCJICACTBHE 3HAYUTEIBHOTO YHUCJIA BUTKOB B CJIO€ MEXKY COCEIHUMU BUTKAMM, JIE)KAIIIUMU B
PA3HBIX CIOAX, MO2YHL 603HUKHYHLb 3HAUUMETbHbIE HANPANCCHUA.

=B Tpancdopmaropax momHOCThIO 10 630 KBA 1nipu kiacce HanpsbkeHus ot 3 10 35 kB
cymmapHoe paoouee nanpsycernue 08yx cj1oeé Moxer 1octurayts 5000—6000 B, a

nucneiTarejJrnoe 10 000—12 000 B.

=CoOCTBEHHAs U30JISILMS MPOBOAA B ATUX YCIIOBUAX OKA3bIBACTCS HEIOCTATOYHOM, U JJIs1
o0ecneYeHus JIEKTPUUECKON MIPOYHOCTU OOMOTKH MPUXOAUTCS IPUMEHITH 00ONOJTHUMETbHYIO
UBOTIAUUIO MEHCOY CTLOAMU.

"B Ka4eCTBE TaKOM MEXYCIOMHOU U30JISIIUA ITPUMEHSIETCS KadeJIbHasA OymMara, 1oJIO)KCHHAS B
HECKOJIBKO CJIOEB.



MHorocjJoMHass NUJIMHAPUYECKAass 00MOTKA M3 KPYIJVIOr0 NMPOBO/AA
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MHoroc/ioMHass HMUJIMHAPUYECKass 00MOTKA U3 KPYIJIOr0 NPoBoaAa

= Butku, nexxaniye BO BHyTPEHHHUX CJIOSIX MHOTOCTOMHOW [UJIHMHIAPUIECKON OOMOTKH, HE
MMEIOT HEIMOCPEACTBEHHOTO COIPUKOCHOBEHUS C OXJIAXKIAIOILEHU CPETON — MACIIOM UJIU
BO3/1yXOM.

= Termno, BEIACISIONIEECS B A TUX BUTKAX, JOJKHO IIPOXOAUTH B paJraibHOM HallpaBJICHUH
4yepes TONITY CJIOEB IMIPOBOJOB M MEXKIYCIOMHOM U30JISIIUHU, OTACISIONAX 3TH CIOH OT
OXJIQXKTAIOIIECTO KaHaJa.

= [Tpy mpoX0kAE€HNM TEIIOBOIO MOTOKA YEPE3 TONILY OOMOTKH BO3HUKAET BHYTPECHHUU MEPE
naJl TEMIIEPATYPbI TEM OOJIBIINM, YEM OOJIBIIIE YMCIIO CJI0EB OOMOTKH M TOJIIIINHA
MEX Ty CJIOMHOM M30JISLIMH, U JOCTUTAIOIINK B OTAENIbHBIX cirydasx 10—12°C.

= JIns yMEHBIIICHUS 3TOTO0 Mepenajia TeMIepaTypbl CTaparoTCsl YBEIUYUTH OOIIYIO IIOBEPXHOCTh
OXJIQKJICHUS U YMEHBIIIUTH PAJUAJIbHBIN pa3Mep OOMOTKH.

= TOro MOXXHO JIOCTUTHYTb, Pa3/ICIMB BCIO OOMOTKY Ha@ 068€ KaAmyuiKu ¢ 0Ce6biM KAHA10M
MeHCOy HUMU.



Pa3jiMyHble BADUAHTHI BHINIOJTHEHUSI MHOTOCJOMHON NUJIMHAPUYECKON 00MOTKH
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a — o0mMoTka BH Ha nuaunape; 6 — oomorka BH Ha peikax; B — ooOmoTrka HH u3 aByx karyiiek Ha
peiikax; r — oomMoTka BH Ha nnaunape ¢ kanasaom; 1 — ooMorka BH Ha peiikax ¢ kKaHaJIoM



MHorociaoiHasi HMJIMHAPUYEcKass 00MOTKA U3 KPYIVIOro MPoBoaa

= B oOmoTkax HH, pacnonaraembeix Mexay cTepKkHEM M 00MoTKoi BH, oxnakgaromiuii kaHan ASauT
OOMOTKY Ha ABE KaTyIIKH ¢ OAUHAKOBBIM YHCJIOM CIIOEB (pHC. B).

» T O T A AP AT N AAAOTe NArE o

B oOMoTkax B , Y KOTOPBIX BHCHIHAST TOBCPXHOCTH CBOOOAHO OOTCKAC 1 MACTOM 11 OXTIaXKAaCTC s
JIy4llle, YeM BHYTPEHHUE MMOBEPXHOCTH, YUC/IO C/10€68 6HYMPEHHEU KamyuKu cocmaeiaem 00 1/3
00uezo yucna cnoes.

= PacnonoxxeHne 0OMOTKHY Ha IWJIMHIPE IJI pa3IMYHBIX BApUAHTOB MOXKET OBITH BBHITIOJHEHO 110 PHC. a,
o, T, 1.

= C ydyeToMm Ieperaga TeMIepaTyphl JOIIYCKAaeTCs INIOTHOCTh TEIJIOBOIO IOTOKa He 0oJiee 800—1000
Br/m>.

= MHoOrociaoiHas UUINHApUISCKas 0OMOTKA MOXKET ObITh HAMOTaHA 0OHUM KPYIJIbIM IPOBOJIOM,
a TAKKe, PEAKO, 08YMA RAPAIEAbHBIMU KPY2IbIMU RPOBCOOAMUL.

= Tak e KaK U B JIpyrux MUJIMHIPUISCKUX 00OMOTKAX, BBICOTA KaXKJI0T0 CII0s (0cesoii pazmep
00MOmMKU) OTIPENICIISAETCS YMCIIOM BUTKOB B CJIO€, YBEJINUYCHHBIM HA CMHULLY.



BuHTOBBIC OOMOTKH

= QOHO0X000801l 6UHMOB0II 00MOmMKOIL TPaHC(POpMaTOpa Ha3hIBACTCS OOMOTKA, BUTKH KOTOPOU CICIYIOT
OJIMH 3a JPYTHM B OCEBOM HAIPaBJICHUHN RO 6UHMOGOI JIUHUU, & CCUCHUE KAXK0TO BUTKAa 00pa30BaHO
CEUCHMSAMHM HECKOJIbKHUX IapaJlIeIbHBIX IIPOBOIOB IPSIMOYTOJIFHOTO CEUCHHUS, PACIIONOKECHHBIMU B OTMH
psJl B paayalibHOM HalpaBIICHUH OOMOTKH.

= OOBIYHO 6UmMKU 0OMOMKU PA3OEIAIOMCA PAOUATIBHBIMU MACIAHBIMU UU 8030YUIHBIMU
OX1AHCOAIOWUMU KAHAIAMU,

= B HEKOTOPBIX OOMOTKAX 3TH KAHAIbL MO2Ym Oblmb COEIaHbl Yepe3 06a 6UMKA.

= BuHTOBAs OIHOXOO40Basd OOMOTKA MOKET OBITH HaMOTaHa 1 0e3 paaruaJIbHbIX KaHAJIOB C IIJIOTHBIM
IIPUJICITaHHUECM BHUTKA K BUTKY.

= OOMOTKa, cocTosIas u3 AByX (Miau 0oJjiee) OQHOXOI0BBIX OOMOTOK, B3AMMHO PACIIOJIOKEHHBIX ITOJO0OHO
X0JIaM Pe3b0bI IByXX0A0BOr0 (MHOTOXO/IOBOTO) BUHTA, HA3bIBAETCS ABYXX0A0BOM (MHOTOXO/I0BOIA)
BUHTOBOM OOMOTKOIA.

= CedyeHHE BUTKA IIPU ATOM 00pa3yeTcst OOIIMM HNOIEePEUYHBIM CEYEHUEM ITPOBOJIOB BCEX XOJI0OB.

= JIByxX0/10Basi 0OMOTKA TaK»K€ MOXKET ObITh BBIIOJIHEHA C paJaibHBIMU KaHAJIaMH MEXy BCEMU
BUTKaMH M BHYTPHU BUTKOB MEXy 00pa3yrOIIMMHU X XOJAaMHM, U C KaHAJIaMH TOJIbKO MEXTy BUTKaMHU
1 0€3 KaHaJIOB BHYTPHU BUTKOB, UJIM COBCEM 0€3 paJualibHbIX KaHAJIOB C INIOTHBIM IPUJIETAaHUEM BCEX XO
JIOB.
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OnHoxoaoBasi BUHTOBasI 00MOTKA AByxxonoBasi BHHTOBas 00MOTKa

OnHoX010Basg BUHTOBAasE 00MOTKA
Q6MOTK3, BHUTKHA KOTOpOﬁ cnez[yeT OJHUH 3a szyr MM B OCCBOM Hal'IpaBJ'IeHI/II/I 110 BI/IHTOBOfI JIMHUH, a CCUCHUC

Ka)kJI0T0 BUTKa 00pa30BaHO CEYSCHUSIMHM HECKOJIBKUX MapaljIeJIbHBIX TPOBOAOB MPSIMOYTOJILHOIO CEYCHUS,
PAcHoONIOKEHHBIMU B OIMH PsIJ B paJuaibHOM HAIlpaBiICHUU OOMOTKH

OOMOTKa, cocTosAIIas U3 IBYyX WK 00jee OJJHOXOIOBBIX OOMOTOK,
B3aMMHO PACIOJI0KEHHBIX ITOA00HO X0/1aM Pe3b0bl ABYXX0A0BOTO

JIByxxomoBasi (MHOI0X010Bas)




Gur. 87. OnHO- # NBYX-
XOLOBaSA BUETOBBIE JHHKH.



BunrtoBassi 00MOTKA
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a4 — 0IHO0X0A0BasA UX IIE€CTU BUTKOB, 0— ABYXX010Basi U3 Y€TbIPECX BUTKOB



BunrtoBassi 00MOTKA

* BuHTOBasi 00MOTKA BBINOJHAETCH TOJbKO U3 MPAMOYT0JbHOI0 MPOBOAA.

* [Tpu 5TOM BCe mapajjiesbHbIE MTPOBOJIa ATOM 0OMOTKH 00513aTEIBHO JHOJ)KHBI UMETh PABHBIC HE TOJIBKO
MJIOIIAIA, HO ¥ Pa3MEPHI MOMEPEYHOTO CEUCHUS.

¢ HpH HGCO6J'IIOZ[GHI/II/I 9TOrO 11paBujia CTAHOBUTCA HCBO3MOKHBIM YPABHHUBAHHUC COHpOTI/IBHCHI/Iﬁ
IMapaJiICJIbHBIX ITPOBOJOB IIYTCM HUX IICPCKIAAKH B ITPOLHECCCC HAMOTKH OOMOTKH.

* O0e rpyImmsl IpOBOAOB Y Hadyajla M KOHI[Aa OOMOTKH COeTUHSAIOTCA MapajlejbHO.

* B OOJIBIIMHCTBE ClIy4aeB B ABYXXOAOBbIX 00MOTKAX paavajibHble KAHAJbI BHINOJIHAKTCS
KaK MeHcoy 6UmKaMU, TaK U 6HYMPU BUMKA MexcOy ZPDYyRnamu npoeoooe (puc. 0).

» MHorna Jjisi 5)KOHOMHMHU MECTa I10 BBICOTE OOMOTKHM paJiMalibHbIC KaHAJbI JICIAKTCS TOJIHKO
MEXy BUTKAMHU U 00€ I'PYIIIbl IPOBOJIOB B KXKJOM BUTKE HAaMaThIBalOTCS BIJIOTHYIO €
nPOKAaOKou Mex 1y rpynraMu ToamuHoun 0,5— 1,0 mMm (puc. B).

* IIpoknanka oOecreunBaeT MEXaHUUECKYI YCTOMYMBOCTh OOMOTKH.

* JIByX- ¥ 4E€TBIPEXX0/I0Basi BUHTOBAss 0OMOTKA MOXKET OBITh TAK)KE BBIIIOJHEHA €3 paouaibHblX
KaHanoe u 0e3 npoKkaaooK 8 BUMKax u mexcoy eumkamu (puc. r).
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Tpancno3uuusi MPoOBOI0OB B BUHTOBBIX 00MOTKAX
= B BHUHTOBOU O6MOTK€ HapaJ'IJ'ICJ'H)Hble HpOBOI[a HaMaTbIBAKOTCA HaA HI/IJII/IHI[pI/I‘ICCKI/IX HOBCpXHOCTHX C

PA3HBIMU OUAMEMPAMU.
= Berienctrue 3Toro akmueHbvle conpomueieHus napaiiesibHblx npoeoo08 noayuaromci HepasHvIMU.

- Pasznnunoe nosiokeHue npoBoO/IOB B 110J€ paccesiHUsl OOMOTKU IPUBOIH epaBe By-PEakTUBHBIX, a
CJIEOBATEIILHO, U MOJHBIX COMMPOTUBIIEHUHN NAapaJICIIbHBIX IIPOBOIOB.

= JI)1s1 BRIpaBHUBAHUS MOJHBIX COMPOTUBIICHUH MPOBOJAOB BO M30€KaHUE HEPABHOMEPHOTO
pacnpejielieHdsl ToKa B BUHTOBOM 0OMOTKE 00s3aTE€IbHO J0JKHA IPOU3BOJAUTHCS TPAHCIIO3UIIMS
(mepekJIajiKa) IpoBOJIOB.

= B 01HOX0/10BOM OOMOTKE OOBIYHO MPUMEHSIIOT KOMOWHAIMIO IBYX BUJIOB TPAHCIIO3UIMH:

[l epynnoeyro, xorna Bce napajieabHbIC IPOBOIA ACIATCS HA JBE HUIM OOJIBIIIEE YUCIIO TPYIIN U
MU3MEHSETCS] B3aMMHOE PACIIOI0KEHUE dTUX TPYIIT 0€3 U3BMEHEHHMS PACIIOI0KEHUS IPOBOJIOB B TPYIIIIE;

[] o6wyro, ipy KOTOPOI N3MEHSICTCS B3aHMHOE PACIIOI0KCHHIE BCEX TPOBOIOB.

= [Ipy npuMEHEHUHY TPAHCIIO3UIIMHU ATUX BHUI0B OOMOTKA JICIUTCS 110 JJINHE HA Yemblpe PAGHbIX
yuacmka, cooepycawiux no 1/4 ecex eumkog oomomkiu.

=Ha rpanunax 3Tux y4acTKOB HPOU3BOJIUTCS TPU TPAHCIIO3ULIMUA — 08e 2pynnosvie Ha 1/4 u 3/4 o01iero
4ycJia BUTKOB, CYMTAasl OT Havajla OOMOTKH, U 00Ha o6uiasa Ha 2/4 o0l11ero ynciia BUTKOB.



Buabl TpaHCIO3UIIAU

I'pynnosas Obuas T'pynnosas PaBHOMepHO pacnpeneieHHAs TPAHCIIO3U A
TPANCROBUYUR  TPAHCNOZUNUR — TPawcnosuyus  TMPOBOIOB 00MOTKH TpaHcpopmaTopa




BuntoBast oOMOTKA

= Hannuue MaciasHbIX KaHAIOB MCXKIY COCCAHHUMHN BUTKAMU 0o0OecIIeunBaeT BBICOKYIO JJICKTPHUYCCKYIO

MPOYHOCTh BUHTOBOM OOMOTKH, M OHA HAXOJIUT IIIMPOKOE MPpUMEHEHHUE B KadyecTBe oOMoTkr HH B
TpancopmaTopax ¢ HanpsokearneM HH o1 230 B 10 35 kB BKITFOUNTEINHHO.

= Ha cropone BH BuHTOBas 0OMOTKa He Hauila npumeHenus BBUIYy HEYy100CTBA BBIMOJIHEHUS
OTBETBJICHHI JJIs1 PETYIMPOBAHUS HAIIPSOKCHUS.

= B mpou3BoIcTBE BUHTOBAasE OOMOTKA 3HAYUTEIHLHO 00P0XHce MHOTOCIONHON IMIMHAPUYECCKO OOMOTKHI
13 OPSIMOYTOJILHOTO MPOBO/A.

= BunTtoBass 0OMOTKa UCIOB3yeTCs TakKe B KauecTBe oomomku HH ¢ cyxux mpancghopmamopax c
€CTECTBEHHBIM BO3/YIIHBIM OXJIAXICHUEM ITpU MOITHOCTAX OT 250 10 1600 kBA npu onpeesieHHbIX
pasMepax paJuaibHbIX U OCEBBIX BO3YIIHBIX KAHAJIOB.



TpaHCIOHMPOBAHHBIU NPOBO/
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- a-ToIepeYHoe CeYeHne NpoBoaa:
A 1- mapaJiesibHbIE MPOBOTHUKH C
IMaJIeBOM M30JsiuMen; 2 -
NPOKJIAAKA U3 KadeJbHOU Oymaru; 3
- 001Ias W30S U3 Ka0eJIbHOM
oymarm)

[IppuMeHeHre TPaHCIIOHMPOBAHHBIX ITPOBOAOB MO3BOJISAET YMEHBIIIUTH 00BEM U MacCy METalia

OOMOTOK, YIPOCTHTh IIPOLIECC HAMOTKM OOMOTOK M YMEHBIINUTH J100aBOYHBIC IOTEPU B
0OMOTKAX.




Karymeunbie 00MOTKH

" O6MOTK3, COCTOALIAsA U3 PALda ITOCJICAOBATC/IBHO COCIMHCHHDBIX KATYIICK, HAMOTAHHBIX B BUJC IIJIOCKHUX
CHHp&J’ICfI N3 OAHOI'O UJIN OoJtee IIPOBOIOB IIPAMOYTOJIbBHOI'O CCUHCHUA U PACIIOIIOZKCHHBIX B OCCBOM

HaIlpaBJICHUU OOMOTKH, C paJualibHBIMKU KaHaJaMu MEXKIy BCEMH MJIM YaCThIO KaTyIIEK Ha3bIBACTCS
KaTylIe4HOW OOMOTKOM.

= Ecin karyniedHas 0OMOTKa HaMaThIBA€TCA HEMPEPBIBHBIM MPOBOJIOM WJIN HECKOJIBKUMU
HETPEPBIBHBIMH N1apaJIIENBHBIMU IPOBO/IAMH, OHA Ha3bIBACTCS HENPEPHIBHOM KaTyIIEYHON OOMOTKOM
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Tpancno3uuusi MPOBOJHUKOB B TPAHC(POPMATOPHBIX 0OMOTKAX

= B HenmpephIBHBIX KaTYIIEYHBIX OOMOTKAX, COCTOSIIIIUX M3 HECKOJIBKUX MapalIeIbHbIX
IIPOBOJIOB, 00JIee yIaJIEeHHbIE OT OCH BUTKH MPOBOA UMEIOT OOJIBIIYIO JIJIMHY, a MEHEE
yIaJICHHBIE — MEHBIIYIO.

= YTOOBI YpaBHATH JJIMHEI, & CICA0BATEIbHO, COMPOTUBRIICHUS IPOBOJIOB IIPH MIEPEXOAaX U3
KaTYIIKW B KaTYIIKY, UX MEHAIOT MECTaMU — JIEJIAI0T TPAHCIIO3ULIMIO.

1 v 6 — BepXHSAA U HIKHAA KATYIIKHU, 2 1 4 — TPaHCIIOHUPYeMbIe IIPOBO/A,
3 — peiikH, 5 — TUCTAHUUOHHBbIE NMPOKJIAAKHI



=MexaHnuecku HelpephIiBHAS KaTyIIeuHass 0OMOTKA SIBJIIETCS OJHOM U3 CaMbIX IIPOYHBIX OOMOTOK,
IpHUMEHSIEMBIX B TpaHC(popmaTopax.

= C yBEJIMYCHUEM MOILHOCTH TpaHC(pOpMaTopa U pOCTOM OCEBOM COCTABISIOIICH MEXaHUIECKUX CHII
IIPU KOPOTKOM 3aMbIKAaHUM PACTYT TAKKE paJdalbHbIM pa3Mep KaTylIeK OOMOTKH U €€ MEXaHU4YeCKas
CTOUKOCTD.

= Karynieuynasi 0OMOTKa MOYKET IPUMEHATHCS Ha OYEHb OOJIBIIIOM JIMAaa30HE MOIIIHOCTHU TPaHC)Op-
maropoB ot 160 mo 1000000 kBA u B mupokoM auariazone HarpsbkeHuit ot 2-3 1o S00 kB u 6osnee.

= [[TOTHOCTH TEMIOBOrO MOTOKA HA TOBEPXHOCTH KaTYyIIEYHBIX OOMOTOK OOBIYHO JIOMYCKAIOT HE 0oJiee
1200—1400 Br/m>.

= B mpoun3BO/ICTBE HENPEPhIBHAS KaTylIedyHas 0OMOTKA MPU PaBHOM YHCJIE BUTKOB U CEUECHUHU BUTKA
HECKOJIBKO CJ10MCHee U 00poiHce, YEM OHO- U IBYXCIIOMHASA MWIMHIAPUYECKAA U3 MPSAMOYTOJILHOTO
IIPOBOJIA WJIM MHOTOCJIOMHAS [WJIMHAPUYECKAS U3 KPYIJIOTO WX MPSIMOYTOJIBHOTO IMPOBOJIA.

= [ToaTOMy B TpaHC(OpMaTOpax C MOUIHOCHIbIO HA 00UH cmepiiceHb 00 250 kBA nipenodTUTEeIbHES
NPUMEHSTh HUIUHAPUYECKHE OOMOTKH U3 KPYIJI0ro MPOBO/IA.



BbIbOP KOHCTPYKIINN OBbMOTOK
Ha BBIOOp KOHCTPYKIIMM OOMOTOK BJIMSIOT:

| mok nazpy3xu 0onozo cmeporcna - 1
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[Inomunanvnoe Hanps;iicenue - UH,'

[Inonepeunoe ceuenue sumka oomomxu - I1.




