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IHoBpexkaeHusi— 3T0 aBapUHbBIE PEKUMBI, TPEOYIONTHUE HEMEIJIEHHOT'O OTKIIOUEHHUST 000pyI0BaHUSI.
Hawubonee Tspkenbie HapyeHUs: HOpMalIbHOUM paboThl C BBIZBIBAIOTCS KOPOMKUMU 3AMBIKAHUSIMU.
[Tpu skcrmyatanuu 99C MOTYT UMETh MECTO 3aMbIKAHHS U KOPOTKUE 3aMbIKAHUSI.

3amblkanue — 3TO BCIKOE cnyqaﬁHoe I IPCAHAMCPCHHOC, HC IPCAYCMOTPCHHOC HOPMAJIbHBIM PC)KHUMOM

pa6OTBI SJIICKTPHUUCCKOC COCAMHCHHUC PA3JIMYHBIX TOYCK 3JICKTPOYCTAHOBOK MCKIY co0oi MM ¢ 3eMJIeii.

Kopomkoe 3ambixanue — 3TO He npecaAyCMOTPCHHOC HOPMAJIbHBIMHA YCIIOBUAMU pa6OTBI, 3aMbIKAaHUC MCKIY

¢dazamu, a B cuCTeMax ¢ 3a3€MJICHHBIMA HEUTpAJIAMH (MJIA YETHIPEXTTPOBOAHBIX ) — TAKKE 3aMbIKAaHUE OJHOM
WJIM HECKOJBKHUX (a3 Ha 3eMJIt0 (MJIU Ha HYJIEBOM mpoBof). [Ipu KOpOTKOM 3aMbIKaHUU TOKU B BETBSIX
AJIEKTPOYCTAHOBKH, IPUMBIKAKOIINX K MECTY €r0 BOSHUKHOBEHHUS, PE3KO BO3PACTAIOT, ITPEBBIIIAS

HauOOJBIINN TOMYCTUMBIN TOK MPOJOJIKUTEIBLHOTO PEKUMA.

KopoTkue 3ambikanus OBIBAIOT CICAYIOMINX BUIOB: mpexghasnvle, 08yxghasnvie, 08yXpasHble HA 3eMI0 U
ooHogasmuble. IIpu onpeieieHnn mapaMeTpoB cpabaThIBaHMS 3alIUT B ceTAX 6...35 kB pacueTHbIM BUI0M
SBJISICTCSl HAanOOoMbIHK Tpexda3ubiit Tok K3, a mpu olieHKe 4yBCTBUTEIBHOCTH 3aITUT — HAMMEHBIITUH
nByxdasuelii Tok K3, a oqHodba3HbIe 3aMBIKaHUS Ha 36MIJIFO HE COTIPOBOK/IAIOTCS 3HAUYNTEITbHBIM

YBCIIMUCHUCM TOKaA.



B cersax 110 kB u BblllIe yUUTBIBAIOTCS TaKke 3Ha4eHUs TOKOB K3 Ha 3emitto.

K HeHOpMAJILHBIM pe;KHMaM pado0ThI 3J1eKTPOOOOPY10BAHUS OTHOCIATCS

[Teperpy3ka 000py10BaHusl, BI3BaHHAS YBEIIMUCHUEM TOKA CBEPX HOMHHAILHOTO 3HaueHUsl. HOMUHATLHBIM
Ha3bIBACTCSl MAaKCUMAJIbHOE 3HAYEHHUE TOKA, JOMyCKaeMoe JJIs TAaHHOTO 000PY/I0BaHUs B TEUCHUE
HEOrPAaHWYEHHOT0 BpeMeHU. Eciu TOK, mpoxoAsuuii Mo 000py10BaHUIO, PEBHIIIAET HOMUHAIBHOE
3HAYEHUE, TO 34 CYET BBIACISAEMON UM JOMOJIHUTEIBHON TEIUIOBOM SHEPTUM TEMIIEPATYPA TOKOBEAYIIUX
4acTEeN U U30JSLUU YEPE3 HEKOTOPOE BPEMS MPEBOCXOIUT NOMYCTUMOE 3HAYEHHE, YTO IPUBOJIUT K

YCKOPEHHOMY CTAPEHUIO U30JISIIUU U TOKOBEAYIIUX YACTEH.

Bpewms toom, nomyctumMoe i1 NpOXOKI€HUS MOBBIIIEHHBIX TOKOB, 3aBUCUT OT UX 3HauYeHUA. Bennunna
BBIJICJIIEMOTO TEIUIA TPONOPIMOHAIBHA KBaJpaTy TOKa, U MO3TOMY HAarpeB pe3KO PACTET C YBEIMUYCHUEM
KpaTHOCTH ToKa. [I[puunHO# CBEpXTOKa MOXKET OBITh YBEJIMUCHHUE HArPYy3KH, WK nosiBiieHue K3 3a
npeaenaMu 3amuiaeMoro 3neMenta (BHemnee K3). [l npeaynpeskienus HoBpexaeHus: 000pyn0BaHUs
MIPHU €ro Meperpy3ke He0OX0IUMO MPUHSATH MEPHI K €r0 pa3rpy3Ke WK OTKIIOUEHUIO B Mpe/iesiax BpeMEH!
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[ToBblllIeHNE HANPSHKEHUS BO3HUKAET Ha TpaHC(opMaTopax, reHepaTopax U JUHUSIX BRICOKOTO HAIIPSIKEHUS
U MOKET OBITh MEepeIaHO B pacipeeIuTeNIbHbIe ceTU. B pacnpenenuTenbHbIX CETIX MOSBISIOTCS
JOTIOJTHUTENbHBIC TPUYUHBI JIJIs1 TTOBBIIIICHUS HANPSOKEHUS: HenpaBuiibHas padota PITH, BiusHue
€MKOCTHOW KOMIIEHCAIIUM TPU BHE3AIMTHOM cOpoce Harpy3ku. B psne ciydaes, BeTUYMHA TaKOTO
HaIPSHKEHUSI MOKET 0Ka3aThCsl OMACHOM N7 000pyA0BaHUS: SJICKTPOHHBIX YCTPOMCTB, OBITOBBIX TPUOOPOB,

ABUTaTeseH U TpaHchopMaTOpOB.

ITonmxenue HaIIPpsAKCHUA 0COOEHHO OITaCHO JIRI | BHGKTPO,Z[BI/IFaTeJIeﬁ, KOTOPBIC IJId MMOOACPKAHUA
H€O6XOI[I/IMOI>'I BCIIMYMHBI MOMCHTA, YBCIIMYUBAIOT HOTpC6J'I€HI/Ie TOKa, 4TO IIPUBOAUT K HUX TOKOBOH
MEPECTPY3KE U BbIXOAY U3 CTPOA. HpI/I IMOHWKCHUU HAIIPSKCHUA PE3KO YMCHBIIACTCA CBCTOOTAAa4a JIaMII
HaKaJIMBaHUA U IIOTaCaHHUC Ia30pa3pAIHbIX JIAMII. 3aIHI/ITa OT IIOHM>KCHHUA HAIIPSIKCHUA OOBITHO
MNPUMCHACTCA B CCTAX ITPOMBIIIJICHHOT'O HA3HAYCHU A, ITUTAOIIUX 3JICKTPOABUI'ATCIIN, B 0COOECHHOCTH

CUHXPOHHBIC.

Pexxum paboThl 1ByMs (pazamMu IpOUCXOAUT IIPU 0OpbIBE (ha3bl WIIM NIEPErOPAHUU TTPEJOXPAHUTENS B
MUTAIONICH ceTH (HemoMHO(Ma3HbIN pekuM). [[BUratenu npu ’ToM MOTYT OCTaThCsl B paboTe, €ciiu
AIIEKTPOMArHUTHBIN MOMEHT, pa3BUBAEMbIN ABUTATEIEM OOJIbIIIE MOMEHTA CONMPOTUBIICHUS MEXaHU3MA WU
OCTaHOBHUTHCA. B 000MX ciTydasix TOK pe3KO BO3pPaCTAET, UTO MIPUBOJINUT K MEPETPY3KE U MEPETPEBY

ABUI'AaTCJIA U BBIXOAY €Iro U3 CTPOI. HOBTOMY qaCTO ABUTI'aTCIIN CHa0KaroTCs CHGHH&HBHOﬁ BaHlI/ITOfI oT
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paboThl B HeMOAHO(hA3HOM pekumMe. JJis mpeoTBpalieH!s] BOSHUKILEH Meperpy3Ku MOXKET OBbITh
MCIOJIb30BaHA 3aIlUTa OT MEPETPY3KH, AEUCTBYIOIIAs HA OTKJIIOUEHUE C BBIACPKKON BPEMEHH. JTa 3alIuTa
J0JKHA OBITh YCTAaHOBJICHA XOTs OBl B IBYX (pa3ax, 4ToObI OHA HE OKa3ajach MOJIKIIOUEHHOW K 000pBaHHOU

dbaze.

['po3oBbie nepeHanpsokeHus. Jiis 3amThl 3JeKTpo0OOpyA0BaHUS CTAHIIUM, MMOJCTAHIIUM U CETEeH OT
IrPO30BBIX MEPEHANPSKEHUHN MPU NPSAMBIX YJIapaX MOJHUU NPUMEHSIOTCS TPO303allUTHBIE TPOCKHI HA
BO3YIIHBIX JJUHUSIX U CIICAAIBHBIC BEHTHJIbHBIC PA3PSAIHUKHN U HEJIMHEUHBIC OTPAaHUYUTENN

nepenanpspkennit (OITH) Ha moacTaHIUSX.

KoMMyTannoHHbIe TTepeHaANpsKEHNST BO3SHUKAIOT BCIEICTBUE HEOJJHOBPEMEHHOCTH OTKIIFOUEHUS WIIH
BKJIFOYEHUSI TOKOB (pa3 KOMMYTAITMOHHBIMU amnmnapataMu. B 3ToM ciiydae ypoBeHb NMepEeHANPSKEHUS 3aBUCUT
OT BEJIMYUHBI U CKOPOCTH U3MEHEHU TOKA. [Ipyn koMMyTanuu BaKyyMHBIMU BBIKIIFOYATEIIIMA MaJIbIX
WHIYKTUBHBIX TOKOB (OTKJIFOUEHHE HEHATPYKEHHBIX CHJIOBBIX TPAaHC(HOPMATOPOB WU 3aITyCKaeMbIX
ANEKTPOJBUTATENEN) TPU HEKOTOPHIX COUETAHUSIX MMAPaMETPOB MPUCOCANUHEHUS U BBIKJIFOYATEISI BO3MOKEH
pa3phIB TOKA HE MPU MIEPEXOJIE CUHYCOUIbI TOKA YEPE3 HYJIb, KAK B MACIISIHBIX U 3JIETra30BbIX

BBIKJTIOUATEIIAX, a B JJI000H MOMEHT Tepuoja (cpe3 ToKa), CONMPOBOKAAIOIIUNACS 3HAYUTETLHBIMU
nepeHaIpsKEHUSIMU, OTIACHBIMU I 000pyAoBanus. [ 3amuThl 000py10BaHKs HEOOXOAUMO

IIPUMEHEHUE OrpaHnuuTesien nepenamnpsokenns OITH.



KopoTkue 3aMbIKaHUS.

(1)

OcHOBHBIE BUJIBI KOPOTKUX 3aMBIKaHUM: a) - TpexdaszHoe; 6) - AByxdazHoe; 8) - AByxda3Hoe Ha 3eMJII0; &) -

oaHodazHoe



Cummetpuunoe Tpexdasnoe K3 — nanbosee npoctoit Ay pacuera U aHaiu3a BUJ oBpexaeHus. OH

XapakTepeH TeM, YTO TOKHM U HalpsbKeHUs BeeX (a3 paBHBI IO 3HAYEHUIO Kak B MecTe K3, Tak u B 11000# Apyroit

TOYKE CETH: I,=1,=1,; U,=U,=U, O
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[TockonbKy paccMaTpuBaeMas cucteMa cuMMeTpuuHa, Tok K3, mpoxoasimuii B kaxaou ase, OTCTaeT OT CO3-

naromeit ero 3/1C Ha OJUHAKOBBIN YroJl ((PH), ONPEAEIAEMBII COOTHOIIEHUEM aKTUBHOTO Y PEAKTUBHOTO

COTPOTHUBIICHUI KOPOTKOTO 3aMbIKAHUS:
Xy
@, = arcig—=
Ry
st muauii 110 kB stoT yron paBen 60—78°; 220 kB (oaun npoBoa B daze) — 73—82°; 330 kB (nBa npoBojaa
B paze) — 80—85°; 500 kB (Tpu mpoBoaa B paze) — 84—87°; 750 kB (ueTwipe nmpoBoja B haze) — 86—88°
(OompIIME 3HAUCHMSI YTJIa COOTBETCTBYIOT OOJIBIIIMM CeYeHUSIM MpoBoAoRB). Hanpspkenue B mecte K3 paBHO

HYJIO, a B JF000M I[p}’l"OfI TOUYKE CETH MOKET OBITh OonpecaACICHO, KaK ITOKa3aHO Ha pHUC:



BexTopHas nuarpamMmma JJis onpeaeIeHusl HANPSIZKEHUH B MPOMEXKYTOYHbIX TOYKAX CETH.



JByx(a3noe kopotkoe 3ambikanue. [Ipu npyxdaznom K3 Toku u HanpsipkeHus: pa3Hbix ¢a3 HEOJMHAKOBBHI.
PaccMoTprM COOTHOIIIEHUS! TOKOB U HANPSKEHUM, XapakTepHble 1 AByxdaznoro K3 mexay dazamu B u C
(puc. ). B moBpexaenubix pazax u mecte K3 npoxonar oquHakoBbie TOKH, a B HEMOBpEXAeHHOM (aze Tok K3

OTCYTCTBYET:

............. -

n
HanpaeneHue Uge A /
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MexnydazHoe HanpsiKEHHE (Upe ) & mecte K3 paBHO HyI10, a (Da3HbIe HANIPSAKEHUS:

szUc:E/z; chz[)

Tak e kak u 1pu Tpexdaznom K3, Toku, Npoxosiiue B MOBPEKICHHBIX (Da3axX, OTCTalOT OT CO3Jar0IIe nxX

SJC (B nannom ciydae ot OC Ep, nnu napainenbHoro emy Bekropa Up,) Ha yron @k, onpenenseMblii

COOTHOIIICHUEM aKTUBHBIX M PEaKTHUBHBIX compoTuBiieHu 1enu. [lo mepe ynanerus ot mecta K3 daznsie
Hanpsokenus Up, U, u mexnaydasznoe Hanpspkeaue U, OyayT yBeIUUNBaTHCS, KaK TTOKa3aHO HA PHUC. a
IITPUXOBBIMU JIMHUSIMH JJIS1 TOUKH 7.

C TOYKM 3peHHs BIUSHUS HA YCTOMIMBOCTD MapajlieIbHOM pabOTH TeHEPAaTOPOB U Ha pabOTy K-
TPOJBUTATEIICH PACCMATPUBAEMBIN BU]T OBPEKICHUS NPEACTABISACT 3HAUYUTEIHHO MEHBIITYIO OMTACHOCTh, YEM
Tpexdasznoe K3.

/IByx(a3Hoe KOpOTKOE 3aMbIKAHHE HA 3eMJII0 B CETH C 323¢MJICHHOM HEUTPAJIbIO. DTOT BU/JI IOBPEKICHUS JIJIS
ceTel ¢ U30JIMPOBAHHON HENUTPAJIBIO MPAKTUYECKH HE oTiidaeTcs oT AByxda3znoro K3. Toku, mpoxojsiinye B
Mecte K3 1 B BETBSIX pacCMaTpUBAEMOM CXEMBI, a TakKe MEXy(da3Hble HAMPSHKEHUS B Pa3HBIX TOYKAX CETH

UMEIOT T€ JK€ camble 3HAYEHUS, YTO U npu AByxpa3zHom K3.
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B cetsx ke ¢ 3a3emiieHHON HeTpanbio AByx(daznoe K3 Ha 3eMito 3HaUnTEIHHO O0JIee omacHo, yeM JByX(ha3Hoe
K3. D10 00bsicHsIeTCS O0sIee 3HAUUTENbHBIM CHIDKCHHEM MeXAyPa3HbIX HanpspKkeHu B mecte K3, Tak Kak 0J1HO
MeX 1y ha3zHOe HaMpsHKEHUE YMEHBINASTCS 10 HYJIA, a IBa IPYTUX - 10 3HAYCHUS ()a3HOTO HAIPSIKEHUS

HETOBPEeXAeHHOH (pa3bl (puc.).
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OnHogasHoe KOPOTKOe 3aMbIKAHNE B CeTH € 3a3eMJIeHHOI HellTpaiblo. OnHodasznoe K3 MoxkeT uMeTh MeCTo
TOJIbKO B CETAX C 3a3€MJICHHOW HeUTpasbplo. BekTopHbIe AuarpaMMbl TOKOB M HANIPSHKEHUN B MeCTe 0THO(a3HOTO

K3 (a3br A npuBeneHsl Ha puc., a GopMyIIbl, OTIPEACIISIONNE COOTHOIICHUSI MEX Y HUMH, TaHbl HUXKE:
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Onnodasnsie K3, conpoBoxkaatonimecs CHIKCHUEM JI0 HYJIS B MECTE MOBPEXKICHHS TOJIBKO OJTHOTO (pa3HOTO
HaMNpsKEHUs, MPEACTABISAIOT MEHBIIIYIO ONTACHOCTD JIJIsl pa0OThI YHEPTOCUCTEMBI, YEM PACCMOTPEHHBIE BBIIIE
Mexaydazasie K3.

OnHodasHoe 3aMbIKaHME HA 3¢MJII0 B CETH ¢ M30JIMPOBAHHON HEHTPAJIBIO.

(1)
13,4

B
I("

[eHepamop T =

| 0O i1
o)

—

Il

ol
m

=l
LO

a)
B cetsix ¢ ManbpIMU TOKaMH 3aMbIKaHUS Ha 3€MJII0, K KOTOPBIM OTHOCsTCS cetu 3—35 kB, paboTaromue ¢
V30JIMPOBAHHOW HEMTPAJIBIO, WIIM C HEUTPAIBIO 3a3€MJIIEHHON Y€PE3 NYTroracsiiuii peakTop, 3aMbIKAHUE OJTHOU

CI)aBBI Ha 3CMJIIO COITPOBOXKAACTCA 3HAYUTCIIbHO MCHbIIUMH TOKAMHU, YEM TOKHU K3.
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[Ipu 3amMbIKaHWU HA 3eMITI0 OAHOM (pa3bl (pazHOE HAMpsKEHUE MoBpexaeHHOH (a3wl (Ua Ha puc. a)
OTHOCHUTEJIBHO 36MJIM CTAHOBUTCS PAaBHBIM HYJIIO, a HANPsOKeHUS HenoBpexAeHHBIX pa3 Ub u Uc yBennuuBaroTcs
B 1,73 pa3a u CTaHOBSTCSI paBHBIMU MEXKyha3HbIM (puc., 0).

Iox neficteuem Hanpsokenuit Ub u Uc uepe3 MeCTO MOBPEXICHUS TPOXOIUT TOK uepe3 [ ;4 EMKOCTH
HemnoBpexaeHHbIX Pa3 B u C. EMKOCTh MOBPEXICHHOU (Pa3bl 3allyHTUPOBAHA MECTOM 3aMbIKaHUS, U TIOITOMY

TOK 4CPC3 HCC HC ITPOXOIUT. 3HaueHNE TOKA B MECTE 3aMbIKaHUS HA 3EMIJIIO onpeacisICT s CJICAYIOIINM

BBIPAKEHUEM:
: oW )
I b + C
34 — X X
b 2
riue:
XZ - CYMMAapHO€ COIPOTHUBJICHUE LIEITA 3aMbIKaHUA Ha 3eMITI0. [I0CKOJIbKY aKTUBHBIE U UHIYKTUBHBIE

COMMPOTHUBIJICHUSA I'CHCPATOPOB, TpaHC(I)OpMaTOpOB 1 KaOEIbHBIX JIMHUM MHOTO MCHBIIC, HEM €EMKOCTHOC

COMMPOTHUBJICHUC CCTHU, UMH MOXHO Hp€H€6p€‘IB, TOorAAa:

_ 1
wC 2nfC
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rje: f-yactota ceTH, paBHas 50 ['iy;
[TockonbKy mpu 3aMbIkaHuH Ga3bl 4 Ha 3eMITi0 HanpshkeHus $a3 B u C OTHOCUTETHHO 3€MJIM PaBHBI IO

3HAYCHHIO MEXKy(hasHOMY HAMPSHKEHUIO U CIBUHYTHI HA yroi 60°, To

vl +ol|=30,,

B pesynbrare:

I,=3U,0C=3UynfC

EMKOCTB ceTH B OCHOBHOM ONPEAETAECTCA NIMHON MTPUCOEANHEHHBIX JIUHUM, B TO BPEMSI KAK EMKOCTH
OTHOCHUTEJIBHO 36MJIM OOMOTOK F€HEpPaTOPOB U TPAHCPOPMATOPOB CPAaBHUTEIBLHO HEBENIUKU. [l pacuera
€MKOCTHOTO TOKa (A/KM), TPOXOISIIIIETO MPU 3aMbIKAaHUM Ha 3€MJIIO B CETH C M30JIMPOBAHHON HEUTpabIo,

MOJXHO BOCITIOJIb30BATHCA CICAYIOIMMUMUA BBIPAXKCHUAMUA, ONIPCACIIAIONIMMHA TOK HA 1 xM kaOeIbHON TUHHU:

- U1 JTMHUU 6 KB: I - 95+2,84S
*2200+68 "




- o muanu 10 xB: : 95 +1,44S
I‘j - G UHOM
2200+ 0,238

Jyist ceTeit ¢ N30 IMPOBaHHON HEUTPANIBIO CYUTACTCS TOMYCTUMOM paboTa MPH eMKOCTHBIX TOKaX 3aMbIKaHUS Ha
3eMJII0 He npeBocxoasmmx BeanunHbl 20A,15A, 10A cooTBeTrcTBeHHO 11t cetn 6kB, 10xB, 35kB. [ nuunii ¢
KEJIe300€ TOHHBIMH OIOpaMHU HE3aBUCHMO OT YPOBHS HANPSKEHUS TOK 3aMbIKaHUS HA 3€MJIIO JOJIKEH OBITh HE
oonee 10A. Dto TpeOyeTrcs il IpeAOTBPAIEHUS TOBPEKICHUS KEJIEC3HOU apMaTyphl ONOPHI JJIUTEIHHO
MPOTEKAIOIIAM TOKOM 3aMbIKaHUS HA 3€MIIIO.

JInst CHUKEHUS TOKA 3aMbIKaHUS Ha 3€MJII0 TPUMEHSIOTCS CTIEUAIBHBIC KOMIIEHCUPYIOIIHE YCTPOUCTBA —
JyTOoracsiiye KaTymKy, KOTOPbIE MOAKII0YAI0TCS MEXKTY HYJIEBBIMU TOUKaMH TpaHC(HOPMATOPOB WU
TEHEPATOPOB U 3eMJIei. B 3aBUCMOCTH OT HACTPOUWKH JAYTrOracsineid KaTylmKd TOK 3aMbIKaHUSI Ha 3€MITIO

YMCHLIIACTCA A0 HYJIA, HJIN 00 HEOOJIBIIIOr0 OCTATOYHOI'O 3HAYCHUS.

[TockonbKy TOKH 3aMbIKaHUS HA 36MJTI0O UMEIOT HEOOJIbIIINE 3HAUEHUS, & BCE MEX 1y (Da3HbIe HAMIPSIKESHUS
OCTAIOTCA HEM3MEHHBIMHU (pHC.), 0HO(DA3HOE 3aMbIKaHNE HA 36MJTIO HE MIPEJCTABIISIET HEOCPEICTBEHHOM

OITIaCHOCTH AJIA HOTpC6HTGH€fI. 3aH_[I/ITa OT 3TOT'0 B4 IMOBPCIKIACHNA, KAK ITPABUJIO, ﬂCﬁCTByeT Ha CHUT'HAJI.
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JIpyrue HEeHOPMAJILHBIE PEKNMbI 000PYIOBAHUS

Ilepezpy3ka 0b6opydosanusl, BbI3BaHHAS YBEIMUYEHHEM TOKA CBEPX HOMUHAJIBHOIO 3HaUeHUs. HoMuHaIbHBIM
Ha3bIBAE€TCA MaKCUMaJIbHOE 3HAUEHHE TOKA, JOMYCKAEMOe ISl TAaHHOTO 000pYyI0BaHUs B TEUCHHE
HeorpaHu4eHHoro BpeMeHu. Eciu Tok I, mpoxoasauuii mo 000py10BaHHUIO, IPEBBIIIAET HOMUHAIBHOE 3HAUCHHE,
TO 34 CYET BBIACISAEMONU UM JAOIOJHUTEILHON TEIUIOTHI

TeMIIEpaTypa TOKOBEAYIINX YAaCTEU U U30JIALUN YEPE3 tcj 4
HEKOTOPOE BpEMSI PEBOCXOIUT JIOIMYCTUMOE 3HAYEHUE, YTO
IIPUBOJIUT K YCKOPEHHOMY CTapEHUIO U30JIALUU U
TOKOBEIYILHX YaCTEN.

Bpewms tg, tonycTrMoe i1 NPOXO0KAEHNS MOBBIIIEHHBIX

TOKOB, 3aBUCHUT OT UX 3HAYUCHMHSI. XapaKTep ATOM 3aBUCHUMOCTH,

o o }
ONpeAessieMOr KOHCTPYKIIMENH 000pYJOBaHUS U TUIIOM /

M30JISIHMOHHBIX MATEPUAJIOB, MPUBEAECH HA pUC. Bennunna HOM
BBIJICIIIEMOTO TEIUIA ONPEAEIAECTCA KBaAPATOM TOKA, U IOITOMY HArpeB PE3KO PACTET C YBEIUYECHUEM KPATHOCTH
ToKa. [[pyunHOM cBEpXTOKa MOXKET OBITh YBEIIMUEHUE HATPYy3KH, Uiy nosisienue K3 3a npenenamu

3amuiaeMoro snementa (BHemHee K3). Jig npenynpexxaeHus: oBpexaeHus 000py10BaHUs IPU €0

MePerpy3Ke HCO6XOI{I/IMO IMPUHATH MCPbI K €T0 PA3TPy3KE UJIH OTKIIIOUCHUIO B IIPCACTIaX BPCMCHU [
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IHoBbimenne Hanpsikennst. OOIYHO BOZHUKAET HA TpaHCPOpMAaTOpax, FreHepaTopax v JUHUSIX BBICOKOTO
HaIPSHKEHUSI K MOKET OBITh TIEPEIAHO B paclpeieTuTeIbHbIE CETU. B pacrpeceTsax mosBIsSIOTCS
JOTIOTHUTENbHBIC TPUYUHBI JIJIs1 TOBBIIIICHUS HANPSHKEHUS: HenpaBuibHas padota PITH, BiusiHue eMKoCTHOM
KOMIIEHCAIMU [IPY BHE3ATHOM cOpoce Harpy3ku. B psne cirydaeB, BeIMUMHA TAKOTO HAMPSKEHUS MOKET
OKa3aThCs OMACHOM JJIs1 000PYI0BaHUS: DJIEKTPOHHBIX YCTPOUCTB, OBITOBBIX MPUOOPOB, IBUTATENICH U
TpanchopmaropoB. Hanpumep, 1715 1aMIT HaKaJIMBaHUS MOBBIIIEHUE HAMPSHKEHUS HA 5% CBBIIIE HOMUHAIBHOTO
COKpaIIlaeT CPOK UX CIY>KOBI B JIBa pa3a. [[elicTBYIOMMMHA HOPMAMU 3aIlIUTa OT TAKUX PEKUMOB TpeOyeTCs s

ycTpoiicTB emkocTHOM kommneHcanuu (bCK).
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IHonm:xenue HanpskeHust. OHO OCOOCHHO OMACHO JJIA 3JIEKTPOABUTATEIIEH, KOTOPbIE, ISl TOAAEPKAHUS
HEO0XOAMMOM BEIMYMHBI MOMEHTA, YBEJIMUUBAIOT MOTPEOJIEHNE TOKA, YTO NPUBOJUT K UX TOKOBOU MEPETPY3KE U
BBIXO/Y U3 CTposl. [Ipy MOHMKEHUN HANPSHKEHUS pE3KO YMEHBIIAETCS] CBETOOT/Iaua JJaMIl HaKaJIMBaHUS. 3aluTa
OT MOHKEHUS HANIPSKEHUS OOBIYHO IPUMEHSIETCS B CETAX MPOMBIIIJICHHOTO0 Ha3HAYEHH S, TUTAIOITUX

QJICKTPOABUI'ATCIIN, B 0COOCHHOCTH CHUHXPOHHBIC, 4 TaKKC B CCTH COOCTBEHHBIX HYXI BHGKTpOCTaHHHﬁ.

Pesxum pa6oTel aAByMs ¢azamu. OH IpOUCXOIUT IpH 0OphIBE Ga3bl B MUTAIOMIEH CeTH. [[BUTaTeNy Ipu 3TOM
MOTYT OCTaThCs B paboTe, €CIIM MOMEHTA Pa3BUBAEMOI0 IBUTATEIISIMHU JIOCTaTOYHO, HJIM OCTAHOBUTHCS. B 000mx
CITy4asix TOK PE3KO pacTeT, YTO MPUBOJUT K TIEPETPy3Ke ABUTATENS M BBIXOY €ro U3 cTpos. [loaTomy odeHb
4acTO JIBUTATENId CHAOXKAIOTCS CIICMAIBHOM 3alIUTON OT paboThl AByMs (hazamu (00pbiBa daszbl). Jis
MPEAOTBPAIICHHS BOZHUKINEH TTEPErpPy3KU MOKET OBITh UCTIOJIb30BAHA U 3alllUTa OT Meperpy3Kku, JeHCTBYIOIIas
Ha OTKJIIOUEHHE, ITa 3alllUTa T0HKHA OBITh YCTAHOBJIEHA XOTs ObI B IBYX (ha3ax, yTOOBI 3alllUTa HE OKa3aiach
MOJKIIFOYECHHON K 000pBaHHOM (hase.

I'po3oBble nepenanpsixenus. st 3anuThl 000pYyI0BaHUS CTAHIIUN, TOACTAHIIMNA U CETEeH OT TPO30BBIX
NIepEHAIPSHKEHUM MPU MPSAMBIX yJ1apax MOJIHUH MPUMEHSIOTCS TPO303allMTHBIC TPOCHI HaJl BO3AYIITHBIMU

JJMHUAMU U CIICHHAJIBHBIC BCHTHJIbHBIC NJIN UCKPOBLBIC PA3PAJIHHUKH. HpO6I/IBHO€ HaIIPpsKCHUC BCHTUJIbHBIX
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Pa3psATHUKOB COCTABJISAECT MPUOIU3UTENBHO 2,2-3 HH.

KoMMyTanuoHHbIe nepeHaAnpPsiKeHnsi BOZHUKAIOT U3-32 HEOJJTHOBPEMEHHOCTH OTKJIFOYEHUS WUJIN BKIIFOUCHUS
TOKOB (a3 KOMMYTAIlMOHHBIMH allllapaTaMu, BCIIeckoB cBepXxIJ|C caMOMHIYKITMY CHJIOBBIX TPaHC(HOPMATOPOB
IIpU pEe3KOM M3MEHEHMH (OTKJIIOUEHUHN) TOKa. B mocieiHeM cilyyae ypoBEHb EPEHANPSKEHUS 3aBUCUT OT
BEJIMYMHBI U CKOPOCTH U3MEHEHUS TOKA. [Ipr KOMMyTalum BakyyMHBIMHA BBIKIIOYATEIISIMU MaJIbIX MHAYKTUBHBIX
TOKOB (OTKJIIOUCHNE HEHATPYKEHHBIX CHJIOBBIX TpaHC(POPMATOPOB, MITH 3aITyCKAEMBIX JICKTPOABUTATENICH) TTPH
HEKOTOPBIX COYETAHUIX MTApaMEeTPOB MPHUCOCAUHEHMS U BBIKIIOYATESI BOZMOKEH Pa3phbiB TOKA HE IIPU MEPEXO0/IC
CHUHYCOU/IbI TOKA Uuepe3 HOJIb, KaK B MACJISTHBIX BBIKJIFOYATENISAX, a B JIDOOW MOMEHT nepuoa (Cpe3 Toka),
COMIPOBOXKIAIOIIMIICS 3HAYUTEIbHBIMU TIEPEHANPSIKEHUSIMHU, ONTACHBIMU JIs1 000pyA0BanHusl. Tak Kak 0ObIYHbBIC
pPa3psAHUKU OT KOMMYTAITMOHHBIX TIEPEHANPSHKEHUM HE CpadaThIBAIOT, B TAKUX CIydasX JJIsl 3alllUThI

000py0BaHMs TPEOYETCsl MPUMEHEHHE CIICMAIBbHBIX orpannunteneit nepenanpspkenus (OITH).
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OITH 6(10) kB
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