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O METOJE 3KBUBAJEHTHOW JIUHFAPU3AILHH
ITPH PACYETE TOKA YAAPHOI'O TEHEPATOPA
C YYETOM HACBIUWIEHUSA

A. B. Jlooc, T. A. Cunaiiaos

(TlpencraBiena HaydHbIM CeMHHApOM Kagelp 3JeKTPHUECKHX MAallHH
H 001Iell 3JeKTPOTEXHHKH)

Ha npoueccel, nporcxonsutse npu paGore yjapHoro renepatopa, 60b-
11oe BIHsAHWE OKAa3blBaeT HachilleHHe MaruuTHoH tenu. Ilpu 310M, Kak noka-
3a/¥ BHITIOJHEHHbIE HCC/Ie10BaHUS, OCHOBHYIG POJib UTFpAeT HAcbllleHHe Mar-
HUTHOH LIeNH 1O NMyTSIM PaccesiHUsi CTaTOPa, KOTOPOe BeleT K M3MEHEHHIO
YAapHOro HHAYKTHBHOI'O COMPOTUBJAEHU Xyy B 3aBUCHMOCTH OT BeJHUHHBE
Toka [1].

Oxnnm n3 Hanbodee O4eBUAHBIX MyTell pelleHUs HEJAHHENHON 3a1aul 1O
ONpeleIeHHIO TOKA fIBJISIETCST 3aMeHa HeJHHeHHBIX 3J€MEeHTOB JHHEHHBIMH.
ITapaxeTpbi JHHEAHBIX 3/1eMEHTOB BHIGHPAIOTCH TAKHM o6pasoMm, 4Tobbl pe-
IeHHe TOJyYaloleics JHHEAHOR CHCTeMBE GBIIO OJIH3KO K PEIeHHI0 HCXOZ-
HOH HeJHHEHHON cuctembl. Takoi nyTh penleHHs Gbl1 NPUHAT B [1], rne ny-
TEM HCCAEN0BARUS TIOMHOH CHCTeMbl Au()(pepeHUHAIbHEbIX ypaBHeHHil yiap-
HOro reHepartopa, 3anHCcaHHOH B ocAX d U ¢, ¢ YUeTOM H3MeHstolledics
B (DYHKLMHM TOKa MHIAYKTHBHOCTH PAaccesiHHs CTATOPHOI OGMOTKH noJyueH
MONPaBOYHbIH KOIPPUIHEHT, BBEIeHHE KOTOPOTO B AH(depeHIHaIbHOe ypaB-
HeHHe KORTYpa, KOTOPbIM HNPHHATO MPEACTaB/IATb YAAPHBI reHepatop, AaeT
pellleHHe, XOPOILO COrNacyiolleecs ¢ ONbITOM.

Oxnaxo mpuMeHenue NONYYEHHBIX PE3YJIbTATOB HECKOABKO OTP4HHUYEHO
TeM, 4TO NMPH 3THX HMCCACLOBAHHAX B AM(depeHIHa bible YPaBHEHUS I'eHe-
patopa Oblla BBeJ€Ha 3aBHCHMOCTb HHAYKTUBHOCTH paccCesiius B (dyHKIIMH
TOKa cTaTopa [Jist BHITIONIHEHHbIX YAapHLIX TeHepaTopoB. B ciayuae xe ompe-
A€ACHUA TOKA AJst F€HEepPaTopoB, Yy KOTOPLIX 3aBHCHMOCTb HHAYKTHBHOCTH
paccedHna B QYHKIUHH TOKAa CTAaTOPa OTJHYHA OT BBECHHOI, NOJIy4CHHBIC
AaHHbIE HEPHMEHHMbl. B ¢BfA3M c 3THM BO3HHKaeT 3ajaya NOMVUEHHS OG-
WEro aHaldTHIECKOr0 M€TOMa, MPHIOAHOTO sl TeHepaTopoB PasaHIHBIX ra-
6apuToB.

Haa peluenust mocrapjeHHON 3agauu 1enecoo0pasHo NPUMEHHTD METOJ
SKBHBAJeHTHOH auHeapusaund H. M. Kpeuiosa u H. H. Boroawo6osa [2].
LMBICT 1aHHOH JIHHEADH3AUNH XaPaKTePH3YeTCsl CACAVIOLLHMH [OJI0KeHHS-
MH. EC/iH HeH3BEeCTHbIN TOK MPOXOAHT yepes HeNHEeHHbIl SAEMEHT, TO Heob-
XOMHMO 3aMEHHTb 3TOT 3JieMEHT JMHeHHBbIM. Beauunna sKBHUBAJEHTHOTO JIH-
HelHOro ageMeHTa BEIOHpAETCsT TaKuMm o6pa3om, uTo6Gbl KaK MOXKHO TOuHee
BOCNPOH3BECTH HETHHEHHDLIA saement. HaubGoaee uenecoobpasno BEIOPATh
AAHHBIA HCJHHEIHBIH 3/1eMEHT H3MEHSIOUINMCS [0 OMpeie/eHHOMY 3aKOHY B
(GYHKIMA ToKa. B 9TOM COCTOHT OCHOBHOE /IOCTOMHCTBO M OT/IHYHe paccmar-
pHBaEMOro MeTofa 3KBHBAJICHTHON JiWHeapH3alHK OT APYrHX CIOCOGOB JH-
HeAPH3aLHH, YTO MO3BOJISIET NPHMEHATb €ro AJist ONHCAHHS ABHO HeJHHEHHBIX
SIBJCHUIL.

Paccmorpun npumenende JanHOro MeToa B CBASH ¢ 3alacaii paciera
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TOKAa NpH paloTe yAapHOro reHepatopa Ha HHAYKTHBHYIO Harpysky. BHa-
uaje npetebperaem saTyxaHuem ToKa. Takoe JOMNyilieHHe NPH OlpeneIeHilil
5KBUBAJICHTHOW MHAYKTHBHOCTH JOMVCTIIMG, TAK KaK TapMOHHYECKIie COCTAR-
JAIOLIHE Ma/IeHHs HaNpAKEHUs Ha HHAYKTHBHOCTH OTPEAedsIOTCs B OCHOB-
HOM MEepHOAHYECKOl COCTABAAIOUIE]l TOKA. YIIPOLEHHO BbIpakeHiie 175t TOKa
B JaHHOM CJIyuae MOXKHO IIPeJACTaBHTh B BH/E

i=In(1—cosmt). (1)

Ecau aanHpii TOK MPOXONNT yepes He/nHeliHbl 1€ MEHT, TO HANpRIKeIe HY
3a/KMMax HeJHHEHHOTO JIEMEHTa, B HalleM CIyyae HHAYKTHBHOCTH, Ovier

o . LU
BhIpaxathest paaoM Pypbe ¢ OCHOBHOIT HaCTOTON — ——:

oo

UL = ZO(UCn cosnot - Ug, sin nw t). (2)
n=
Hanpsikenne Ha MHAYKTHBHOCTH siBJfeTCs B obllen cayyae (YHKUIE[ He
TOJIbKO TOKa, HO H IIPOR3BOAHLIX TOKA. C003HAYIN HaNpsiKeHHe Ha 1HIVK-
THUBHOCTII CJAeAyIOlHM 0o6pas3om:

ULZf((ﬂﬂ~ (3)

B stom cayuae KosdduumeHTH psiaa (2) ompeieasioTest MPU HOMOULH BLIPA-
JKEeHHH:

2%
Uy = Tl_— j f(ot) cosn ot d (ot), (4)
0
2=
U, = —}_— j‘ f(wt) sin n w td (ot), (5)
}

rae
2n=Tao.

Onpenesnenne SKBHBAJIEHTHON JIHHEHHONH HHAYKTHBHOCTH NPOM3BOLHTCSA MO
NPHHOKNY rapMOHUYECKOro 6aJjianca, 3aKJaI04aoNUIerocss B TOM, YTO OCHOBHBIQ
FAPMOHUKH HAMPAXKEHHS HA SKBHBATEHTHON JHHEHHON 1 HeJMHeHHO! HHIVK-
THBHOCTAX JOJKHbI ObITb PaBHBIL. ‘

[lajenne Hanpsxenus Ha HeJHHEHHOi HHAYKTHBHOCTH PaBHO MPOH3BO-
HOH OT MOTOKOCHENJIEHUS 10 BPEMEHH.

UL = th- [4(i)] = ‘ddT {q)[lm(l — cos w t)]}. (6)

[loTokocuennenne B cBOIO Ouepe/b SIBIAETCA HEKOTOPOH (YHKUIeH TOKA.
OnbITHYIO 3aBUCHMOCTB NOTOKOCUEGNAEHHS ) B QYHKIHH OT TOKa i, KOTOpas
ABASIETCS HeYeTHOH (yHKUHeH, HanGoaee NPOCTO ANNPOKCHMHPOBATL Bbipa-
}KeHHeM BH/IA

’ll)=a|i"*"'32i3. (7)

[ans onpenenenus a; u a; HaHGoJee 1enecO06PA3HO NPUMEHHTL METO HaH-
MeHbLUIHX KBaJpPaTOB.

Torna ocHoBHasi CHHYCOHAa/bHAsSi FAPMOHHMKA HAMpSKEHUS 3alUleTcs
B BHIeE '

Uy = — ﬁ%[@ (1,,, (1 — C9S(ut))] sinwt}d(wt). (8)
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OcHoBHasg KOCHHYCOHAa/ibHas1 rapMOIiiKa HanpsaxXeHus

2=
. 1 d |,/
Uy = — j {—d—t_ [ b (Im (1 — cos ot) )] Cos ® t}d (of). (9)
4 AN I
Ipoussoas noicranosky B (8) u (9) BblpakeHue A5 NOTOKOCHUENMeHHA
p=a2a;IM(l—coswt) —asln® (I —coswt)?, (10)
nogyuaem
Usi=waIn—3,750a5n?, (11)
Uclzo. (12)

B cBolo ouepeab a5 5K3HBaMEHTHOH JMHEAHOH HHAYKTHBHOCTH Hanps-
AMEeHHe OnpelensieTcsi BbiPaskeHHeM

= 0l Iy sinot. (13)

Torza cornacHo NpHHUHUY FapPMOHHYECKOro GasaHca, MCTIONB3Ys BHIPA-
Aenua (2} u (13), noayyaem

ﬁ)LgKBIn]Sinmt = (I.)Irn (a|——3,753212m) Sil’l(ﬂt, ( 14)
OTKV/a
LgI;B:81—3,75321m2. (15)

Pewenne anddepedunasbioro ypaBHeHHsi A8 TOKa repeparopa 6es
yueTd HacbllleHus Npil BKIIOUEHHH Ha WHAYKTHBHYIO HarpysKy MMeeT BHI

[3]
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1
)]
D

Em
V(rr 4 1y)? + (ol 4 oLy)?

IloactaBasas B Buipakenne (13) Bmecto L, mosyuenHoe BbipaKeHue Ajs
Lowe, nmoayuaenm caedywilee cooTHomeHue s aMIJIHTY/bl TOKAa:

Em
Ve +r)* + [o(a, — 3,75a00°) + oLy

Pewennes Boipaxkennus (17) otsocureanto Ly, Haxoauwm aMINIUTYy TO-
Kd ¢ y4eToOM HacblUeHHs MArHHUTHOH uenu. [logcraHoBKON mosyueHHoro 3Ha-
yeHntst Im B BhIpaykeHue (16) nosyuaem ypaBHeHHe i TOKa C yueToM Ha-
CHiLIeHNS MArHHTHOH uenu. PacueTwl, mpou3BefeHHble MO JAHHOH METOMHKE
AT BLINOJHEHHBIX yAaPHbIX reHepaTopOB, M0KA3a/dH XOpolliée COOTBETCTRIE
¢ pe3yabTaTaMH, NONy4eHHBIMH B [1]. 3710 roBoput o TOM, YTO AaHHBIE Me-
TOL ydeTa HaCbILIeHHS MOKeT ObIThb PACIPOCTPAHEH HA FeHepaTOpbi JIOGDLIX
rabaputos. Ha puc. 1 npupenens Xpupble TOKa, paccuuTadHble ¢ YI€TOM Ha-
CHITLEHHsT MArHHTHON LIENH C JIPIIMEHEHHeM MeTO/Aa 5KBHUBAJEHTHOl JHHeapH.
3aUHH H C DPUMEHCHHEM METOAHKH, OCHOBAHHOH Ha BBeLEHHH B Nu(depeH-
HHaJIbHOE ypaBHEHME INONPABOYHOro Kosdduunenta. Kak BuaHC U3 KPHBBIX,
0da MeTOola Mal0T NPAKTHYECKH OJHHAKOBBIH Pe3y/bTar,

Im

[y =

(17)
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Puc. 1. HpuUBble TOKA KOPOTKOTO 3aMBIK3HHUS €Ta-

TOpa: & — MO0 paccMaTpuBaeMod MeTOQHKe, 6 —

¢ YYeTOM IIONPaBOYHOro HKOAM(MHIHEHTa, yIHTHI-
BalOLero HAChIIleHHe
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