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VICTOYHVIKA
DAEKTPODHePIun



DAeKTprIeckas 11eIlb COAPKNUT, KaK IPpaBUA0, HECKOABKO
IIoTpeduTeaen »AeKTPUIeCKOI YHepIny, HO MHOIVEe 3 HUX,
TaKye KaK ITpOBOJAa, BBIKAIOYATeAM U YCTPOVICTBA 3aILIUTHI,
IIOTPeOASIOT HUYTOXKHO MaA0oe KOANYEeCTBO DPHEePTUN 110
CpPaBHEHUIO C I1aBHBIM ITOTpeOuTeAeM, BHIITOAHAIOIINM
HEKOTOPYIO padoTy.

IIMeHHO raaBHBIN TOTPeOUTeAb — HArpy3ka — ollpeeAaser
pe>XuM pabOTHI DAEKTPUYECKON LIeIIN.




OZHVM 113 OCHOBHBIX ITapaMeTPOB Harpy3KU 9AeKTPUYeCKON LIeIIn
SIBASIETCSL €€ DAeKTpIUYecKoe conpoTusaeHme. ITpoBogHukmu
OAVHAKOBOIO pa3Mepa, M3TOTOBAEHHbIE 113 Pa3dHbIX MeTaAAOB, IIPU
IIOAKAIOYEHUN K OAHOMY U TOMY >Ke MICTOYHMKY TOKa OyAyT I10-
Pa3HOMY COIIPOTUBAATLCA ABVDKEHUIO 3aPs140B, U B HUX OyaeT
yCTaHaBAMBATbCS TOK Pa3HOI CUABL.




DAEKTpUYeCcKoe COIIPOTUBACHNE — BTO
IIPOTUBOAEVICTBIIE BCEVI DAEKTPUUECKON LTIV UAU
OTAEABHBIX €€ y4aCTKOB IIPOXOXACHUIO DAEKTPUIECKOTO
Toka. ConporusaeHune umepsercsa 8 omax (OMm) - o
IMEHM HeMeLIKOTo yuyeHoro I'eopra Oma.

IIpoBOgHMK, 00Aa4aI0INI DAEKTPUYIECKUM
COIIPOTMBAEHVEM, Ha IIPVHLIUIINAABHBIX CXeMax
1300pa>kaeTcs B BlAe MIPsMOYTOABHYIKA ¥ OOO3HaYaeTCs
AATMHCKOM OyKBOI R.
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IIpu nocaeaoBateAbHOM COEAVIHEHUN
IIPOBOAHMKOB C Pa3HBIM COIIPOTUB/AEHMEM ODI1lee
DAEKTPUYECKOe COIIPOTUBAEHIEe paBHO CyMMe X

DAEKTPUYECKNX COITPOTUBAECHIL:
Rroca.=R1+R2+R3




B ObITy 11 Ha IpOM3BOACTBE BCe
IIOTpeOuTe AU DAeKTPOSHEePTUU
(AaMIIBI HAKaAVBaHWA, YTIOTH,
9AeKTPOYalIHUKI, DA€KTPOMOTOPHL
1 AP.) IIOAKAIOYAIOTCA K CeTU
rapaaAeAbHO. B ¢B:A3M ¢ 9THM Haa0
3aIIOMHUTD, YTO IPpU NNapaAleAbHOM
BKAIOUEHUY ODIIjee CONIPOTUBAEHIe
BCeX IIOTpeOuTeAel yMeHbIIIaeTcs, a
cr/la TOKa MCTOYHMKA
yBeandusaercs. IIpu sTom
BO3pacTaeT OIIaCHOCTD IIeperpys3Ku
CeT!, YTO MOJKeT ITPUBeCTU K
II0>Kapy.




Beanunna, oOpaTHas1 cCONpOTNBAEHNIO IIPOBOAHMKA
(1/R), Ha3bIBaeTCsI HPOBOAVIMOCTBIO.

IIpy mapaaseabHOM cOoeAVIHEHUN ITPOBOAHVIKOB
oOI111as1 IPOBOAVIMOCTb pPaBHa CyMMe X

IIPOBOAVIMOCTE:
1/Rmap. = 1/R1 + 1/R2+1/R3.




CzeayOI MM Ba>KHBIMY IIapaMeTpaMi
9AeKTpOHOTpeduTeAeI SABASIIOTCS
HaIIpsDKeHVe Y MOIITHOCTD.

Hanpsokenne — 9To paboTta, KOTOPYIO
coBepIlaeT ICTOYHUK DAEKTPUIECKOTO
TOKa I10 IIepeMeIeHIIO eAVHNIIbI
9A€KTPUYECKOIO 3apsia yepe3 HaIrpPy3Ky C
connpornBaenneM R. O0o3HavaeTcs1 OHO
AQTVIHCKOV OYKBOM V U U3MepsieTcs B
BOAbTax (B) — B uecTh MTaABSIHCKOTO
¢pusuka Azseccanapo BoabThl.
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MormHocrsio (PP) HasbiBaeTcsl paboTa 110 IepeMeIeHIIO Yepes
Harpy3Ky OIIpeAeAEHHOTIO DASKTPUIECKOIO 3apsida, KOTOPYIO
COBepIaeT UCTOYHMK TOKa B €AVHNIY BpeMeHN. MOIITHOCTD
nsMmepsiercs B BarTax (Br) — mo mmenu anramniickoro nsooperareas
/>xerimca YarrTa.

P=I"U; P=U/R; P=I"R

P:

A_ 17l
= =1U

P — mommBoCTh TOKa, BT
A — pabora 211. TOKa Ha y4JacTke 1. uenu, JDx
t — BpeMsi, B TECHEHUH KOTOPOT'O 1. TOK
coBepiai padbory, ¢
U — a5ieKTprUyYeCKOE HANPSDKCHUE HA y4acTKe Hernu, B
I — cuna Toka, A



Bce niepeuncaennbie mapaMmeTprsl — COINPOTHUBAEHME, IIPOBOAVIMOCTD,
HaIIps>KeHMe VI MOIHOCTb — HY>KHBI, YTOOBI 3HATh, KaK CAeAaThb
II0Ab30BaHle DAeKTPODHEPIVel TPaMOTHBIM V1 Oe30I1aCHBIM AAs
HaIlIey >K13HU U 340POBb3I.




Kax n3BecTHO, IIpOBOAHNIK B
9AEKTPUYECKOI LI CIIOCOOeH
HarpesaTbCs. [ Ipu narpeBanun
IIPOBOAHMIK I3 AI000TO MeTaAAa
Ha4ylHaeT ITIOCTeIIeHHO OKMCAATLCS,
€ro COIIPOTUBAEHVE YBeANUIBAeTCs,
4TO B KOHIIe KOHIIOB IIPUBOAUT K
I11aBAE€HUIO IIPOBOAHNKA U €TI0
paspymeHuio. Ilostomy aas 2100011
Harpys3Ku, A4As IIPOBOJAa UAU AI0O0TO
APYIOTO DAeMeHTa DAeKTPUIeCKON
LIeIIV CyIIeCTByeT MaKCMaAbHO
AOITyCTVIMasi MOIITHOCTD, ITpU
KOTOPOJ IPOBOAHUK MOJKET
AAUTEABHO padoTaTh Oe3 KaKIX-
AV100 OCAO>KHEHUIA.




[ IpeBblieHIe MaKCMaABHO AOIIyCTMMON MOIIJHOCTU AI0D0TO
DA€MEeHTa DACKTPUYECKON LIl IIPUBOAUT C TeYEeHNeM
BpeMEHI K ero pa3pyIlleHunIo.




OcHOBHBIMI ITapaMeTpaMU Harpy3Ky, KOTOpPbIe OOBIYHO
HAHOCSITCA Ha KOPITyC U3AeAMsl, SIBASIIOTCA pabodyee HaIIpsDKeHNe,
rorpedAseMast MOIHOCTD MAM CHAa TOKA. JHasl MX, MOXKHO
OIlpeAeAUTb COOTBETCTBIE DAeKTPOIIpuOopa napamMmerpam
OCTaAbHBIX DAE€MEHTOB DAeKTPUIECKON L TIN.




ITapaMeTpOoM IPOBOAOB M BCIIOMOTaT€AbHBIX DA€MEHTOB
(BBIKAIOUaTEAEl, PO3eTOK, BIIAOK, AaMIIOBBIX IIaTPOHOB) SBASETCS

MaKCMMaAabHO AOIIyCTVIMasl MOIHOCTDb, KOTOPas OTPpa>kKe€Ha

HEeI10CpeACTBEHHO Ha KOPIIyCe DTNX DAE€MEHTOB VAN — B BUAE
MaKCMMaAbHOTIO HAIIPsI>KEHV 11 CV1AbI TOKAa — Ha KOPIIyce PO3E€TOK. B
TEXHIT9ECKOM I1acCIIOpTe Ha IIPOBOA IIPMBOANTCI BEANYIIVIHA €TI0

IA0maAamn ceaeHms:1 n AOI1yCrriMasil CrAaa Toka.

Konu4ecTso »un Cnpasodnbii Cnpasosnan macea 1 LLiar ckpyTEM, ToxkoBaA Harpyaka Ha Cuna
T HAPYKHbIA JHaMETP, KM NpOBOA3, He Bonee, Boagyxe, QOMYCTUMOTO TOKE
HOMWHANBHOE (MMm) (k1) (mm) (npn25°Cwu QIHOCEKYHOHCTO
ceqeHune CHOPOCTH ROPOTKOrO
(LT x Mm2) BeTpa émic), 3aMbIKIHUA,
(A) He Sanee,
(¥A)
2x10 12,7 95 317 50 06
2x186 15,1 141 377 70 1,0
2x25 17,5 202 437 95 1,5
2x35 19,5 264 487 115 2,0
2x50 22,7 364 567 140 3,0
2x70 25,2 492 655 180 40
2x85 30,6 867 765 215 5,0
2x120 33,8 821 845 250 586




[Tpu 3HAUMTEABHBIX IIPEBBIIIeHN X AOIYCTUMBIX ITapaMeTPOB DAE€MEeHT
DACKTPUYIECKON LIely HeMeAA€HHO BEIXOAUT U3 CTPOSI.

Cucremarmyeckoe, gake camoe HeDOAbIIIOe, ITPeBhIIIeHNe IIPeAeAbHbIX
IIapaMeTpOB B IIpoliecce DKCIIAyaTaluy IPUBOAUT K IIPeXXAeBpeMeHHON
I10A0MKE DAEKTPOTEXHUYECKOTO YCTPOVICTBA.

Tak, BKaroueHne 2aMIIbl HAKaAMBaHNA, IIpeAHa3HAa4YeHHOM AA5 paDOTBHI C
HalpspKeHueM 127 B, B 91eKTpudecKyIo ceThb ¢ HanpsokeHueM 220 B
paspylIaeT HUTb HaKaJa AaMIIbl B TeYeHMe AeCAThIX 40AeVl CeKYHADI, a
BKAIOYeHVIEe ITIOTPY>KEHHOTO BOAOHarpesareAs (KUILATIABHIKA) B BO3AYXe,
IIpU OTCYTCTBUY BOABI, BHIBOAUT M3 CTPOSI HarpeBaTeAbHbIN DA€MEeHT 3a
HEeCKO/AbKO MMHYT. B TO >Xe BpeMsI DKcI1ayaTaliys AaMIIOBOIO ITaTpOHa C
MaKCMaAbHO AOIIYCTUMON MOIIHOCTBIO paccenBaHms 60 BT ¢ aam1ion
HaKaAVBaHVs MOITHOCTBIO 100 B MOXXeT 4AMThCsI HECKOABKO A€T, IIpeKAe
yeM KOpIIyC IIaTpOHa pa3pyIlInUTCs OT Ype3MepHOTO Harpesa.



Kaxk MbI yoke 3HaeM, DAeKTpudecKasl SHepIsl
BpIpaOaThIBACTCS €€ VICTOYHMKOM 1104 AeJICTBIIeM
KaKJIX-AOO0 BHEIIHUX CUA (B DAeKTpOMeXaHI4eCKOM
reHepaTope TaKOV BHEIITHEV CIAOM SIBASIeTCSI
MeXaHIJecKas C14a, KoTopas BpalllaeT ero TypOuHy).
IIpu 5TOM B pe3yabTaTe AeCTBIUS BHEIIIHEeN CIADL
Ka>KABIV € AVIHUYHBIN DAEKTPUIECKUN 3apsia [Ipu
ABVIKE€HUV BHYTPU VICTOYHVIKA IIproOpeTaeT
HEKOTOPO€ KOAMYECTBO DHEPINIL.



Beanayna sHepruy, moaydaeMon OT BHEIIHNX C/A € AVHIYHBIM
9AEKTPUYECKVIM 3apsA0M BHYTPU MCTOYHMKA, HA3bIBACTCS
9AEKTPOABIDKYyIIeN craon ncrouHmnka (54C).

Kak n nanpsoxenne, 54C 1cTtounnka namMepsieTcs B BOAbTaXx.

INEXTPONAIHETHIM m

1. 3AC UHAYKUWK B ABWXYLLEMCA NPOBOAHUKE

NONSPUIALMA SBMOXYLLIMXCR NPHKLMN AERCTBMR FMEMEPATOPA NEPEMEMHMOTO TOKA
JAPSRAOS B MArMMUTHOM NONE

B SBVKYLLEMCR NPOSOQRMMKE




Pabouee HanpsIKeHVe ¥ MOIITHOCTL TeHepaTOPOB OOBIYHO
yKa3bIBaIOTCs Ha 1X KopIryce. /s raabBaHNYECKUX DAeMeHTOB Ha
KopIryce o003HadaeTcs ToAbKO HadyaabHast DAC. Ecan Hanipsxkenne
AU TOK, HeOOXOAMMBIe AAS IUTAaHUS HarPy3KY, [IPEBBIIIAIOT
COOTBETCTBYIOIIIVIEe BeANYMHBI OAHOIO raAbBaHNYECKOTO DA€MEHTa,
TO U3 HUX COOMpalIOT OaTapel0. DAeMeHTHI, COeAHEHHBIe B OaTapelo,
Kak IIpaBlAO, OAHOTUIIHBIE U UMEIOT oaMHakoBble DAC n
BHyTpEeHHee COIIPOTIBAEHHE.




OracHbIM B 91€KTPOTEXHUIKE SIBASETCSI KOPOTKOe 3aMblKaHye. Ecan
COeAVIHUTD DAEKTPOABI UCTOYHNKA TOKA IIPOBOAOM, IIOAYYUM TO, UTO
Ha3bIBAE€TCs PEKVMIMOM KOPOTKOTO 3aMbIKaHMs. C114a TOKa B peXyme
KOPOTKOTIO 3aMBbIKaHV MICTOYHMKA CTAHOBUTCSI HEIIOMEPHO
0O0ABIIION, YTO HPUBOAUT K BblA€A€HNIO OOABIIOrO KOAMYeCcTBa Telila
BHYTPU DAEKTPOMEXaHNIeCKOTO reHepaTopa U pa3pyIlleHnIO B HEM
OOMOTOK. (B raapBaHMyecKyx NCTOYHMKAX TOKA HTO BEAET K
paspyLIeHnIO 31eKTpoAoB.) Ciaa Toka ObIBaeT HaCTOABKO BEAMKa,
4TO IIPOBOA, 3aMBIKAIOINI DAEKTPOABI ICTOYHNKA, PaCKaAsIeTC s
AOKpacHa I ga’kKe I1AaBUTCSL.




Tok KOPOTKOI'O 3aMbIKaHIIsT OITaCE€H KaK A4 MCTOYHIMKA
BAQKTPI/IIIQCKOIZ OHEPINN, TaK I A4 HAIrPY3KN I MOXKET

IIPUBECTY K BO3TOPAHNIO IIPOBOAOB DACKTPUIECKON LIeIIN U
II0>Kapy.




AAas 1IpeAoXpaHeHs OT KOPOTKOIO 3aMbIKaHs MEXAY
JMICTOYHVKOM U Harpy3Koil B pa3pblB IIPOBOAOB YCTaHABAMBAIOT
3allVITHBIE YCTPOJICTBA B BUAE I1AaBKIX [IPeAOXpaHUTeAeN U
aBTOMAaTOB 3allUTHI.

DTH YCTPOMCTBA IPEAOXPAHAIOT OT HOBPEXKAECHIS CTaHKH,
ABUTaTeAl, TeHepaToOpPhl, AMHUN DAeKTpoliepeaudlt, ObITOBbIE
9AeKTpOIIPpUOOPHI U T. A. I Ipy OTKAOHEHMAX B pabOTe DAeKTPUIECKO
IIeIIVl OHY OTKAIOYAaIOT IIOTpeOuTeAN 31eKTPOSHEePTU,
IIpeAOoTBpallias Ho>kKapsl, aBapun, TpaBMaT3M.
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[ IpuMepoM 3aIMTHOIO YCTPOMICTBA DAEKTPUYECKON LIeIIN CAY>KaT
[11aBKVe IIpeJ0XpaHnTeAl, yCTaHaBAVBaeMble A4S 3alljUThI
KBapTUPHOI DAEKTPOIPOBOAKI U DAEKTPOOBITOBBIX IIPUOOPOB
(TeaeBU30pOB, PaagIOIPUEMHNKOB U Ap.). [Ipegoxpannrean
IIpeACTaBAseT COOOM TOHKYIO IIPOBOAOKY M3 A€TKOIIAaBKOTO
MeTa/Aa, BCTaBA€HHYIO B CTeKASTHHYIO AU KepaMI4YecKylO TPyOKYy.
[ Ipu HeMCHIPaBHOCTAX B DACKTPUIECKON 1IeIIN, CBA3aHHBIX C
yBeAM4eHIeM TOKa BBIIIe AOIIYCTUMOTO (IIpU IeperpysKke uamn
KOPOTKOM 3aMBIKaHIN), [IPOBOA0OKA HarpeBaeTcs U paclaaBAsIeTCsL.
IIpu 5TOM IIPOUCXOAUT pa3MbIKaHNEe DACKTPUYIECKON LIeIIN.



[TapameTpom npesoxpaHnTeAs SIBASETCS
MaKCMaAbHO AOIYCTYMasi MOIITHOCTD,
KOTOpas B 9TOM CAyd4ae 3a4aeTcsl B BuAe
AOITYCTVIMOM CHABI paDO4ero Toka.
Beanunna »TOro ToKa ykazaHa Ha
KOPIIyCe 1AM KOHTaKTax
npeaoxpannreas. Ileperopesiyio
I11aBKYIO BCTaBKy IIpejOXpaHUTeAs
3aMEHSIOT Ha aHAaAOTMYHYIO C TOM Ke
CaMOV BeANYMHOM AOITyCTUMOTO TOKa.




3aMeHsATD I11aBKYIO
BCTaBKy Ha BCTaBKY C
OoABIIIeN CI1A0V1 TOKa, Ha
<<>1<yq1<a» nAN 3ar/1ym1<y B
BlIAE MEeTAaAANIEeCKOU
(oAb OacHoO, Tak Kak
9TO MOXKeT IIPVBECTU K
Iieperpyske u
BO3IOPaHUIO IIPOBOAOB U
APYTVIX DA€MEHTOB
DAEKTPUIECKON IIeIIN.




Harpyska »aekTprdeckon ey OyAeT UCIIPaBHO
BBIIIOAHATD I[IOA0KEHHYIO paOOTy TOABKO B TOM CAy4ae,
eCcAM e€ DAeKTpUYecKle HapaMeTpbl COOTBETCTBYIOT
IlapaMeTpaM MCTOYHNKA U APYIUM DAeMeHTaM LIeIIN.
DTO O3Ha4daeT, 4YTO pabodee HaAIIpsI)KEeHNE Harpy3KI
AOA>HO COOTBETCTBOBATh padoueMy HallPs>KeHIIO
JICTOYHIKA, @ MOIIJHOCTD, ITOTpedAaseMas Harpy3Koli, He
AO/A>KHa ITPEeBbINIATh €0 AOIIYCTUMOY MOIITHOCTIU.

Tak, Bce paeKTponIpuOOPE], pacCYNTaHHbIE Ha
HanpspkeHve 220 B, B o1eKTpuyeckon ceTu ¢
HanpskeHneM 127 B ipaktmyecku paboTaTh He CMOTIYT
113-3a HeAgocTaTKa sHepruu. llosTomy HUTH Hakala
AaMIIBI OyZeT eaBa CBEeTUTHCS, M3Aydalolasl
IIOBEPXHOCTH DAEKTpOKaMIMHa CTaHeT AMIID CAerKa
TEI1A01, a BOAA B DAEKTPpOYaHMKe He BCKUIIUT.



11 HaoOOPOT, B DAEKTPUYECKOM CeTH C HaIlPsIKeHVeM
220 B Bce »aexTponpuOOpH], paccuuTaHHble Ha 127 B,
Tak>Xe padoTaTh He CMOTIYT, HO y>Ke 110 APYTON
IIpU4VHe: OHU OyAyT I10Ay4aTh OT ICTOYHMKA
CAMIIIKOM OO0AbINYIO dHepruio. Huth Hakasa a2aMIIbl
SIPKO BCIIBIXHET U Cpasy pacllAaBUTCs, HarpeBaTeAbHbIe
9/1€MeHTHI OyAyT HEKOTOpOe BpeMs1 paboTaThb, HO
3aTeM VX IIOCTUTHeT Ta >XKe y4acTb. Ecan
rorpedasiemMast IpuOOpPaMM MOIITHOCTD
9ACKTPUYECKON DHEePIUY IIPEBLICUT AOITYCTUMYIO
MOIIIHOCTb VICTOYHMKA, TO CpadOoTaIoT
IIpeAOXpaHNUTeAN, 3alIIAIOIIVie €TO OT BO3HUKIIICI]
IIeperpysKy, OAHaKO HarpeBaTeAbHbIe IIPUOOPEHI ITPpU
9TOM pabOTaTh HEe CMOIYT.



ZloMmalnHee 3aaaHue:
BBIITOAHNTL KOHCIIEKT ITPONACHHOV TEMBbL



