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HEKOTOPBIE OCOBEHHOCTH MOJEJIUMPOBAHHSA
UMIIYJIbCHOI'O PE)KMMA PABOTbI
TPEX®A3HOIO ACUHXPOHHOI'O FEHEPATOPA

I. A. CUIIAMJIOB, 10. A. POMAHOB, M. A. CYTOPMUH, 0. 1. IIEPE)XHPOB

(TlpeacTab/iena HAyuHBIM CeMHHApOM Kagelp 3/eKTPHUECKHX MAallui M anmnapaTos
1 00LIell 3JeKTPOTEXHUKH)

HcenenoBanns mnepexofHbIX IIPOILECCOB ACHHXPOHHOTO YAApPHOro reHe-
paTopa Haulim CBoe oTpaxkeHme B psane crateil [1, 2]. Hemocratkom pato-
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Puc. 1. Ilpunumnuasnbuasi cxemMa paboThl TPeX(ha3HOro HMIYJbCHOTO ACHHXPOII-
: HOro reHeparopa

Thl OJHO(A3HOrO0 aCHHXPOHHOTO reHepatopa (Al) B WMmy/JbCHOM peXxuMe
ABJSIETCST TOT (AT, uTO MPU OOJBLIOH CKBAaXKHOCTH PabOUYMX HMIY/ILCOB
TOKAa UMEIOT MEeCTO 3HAuWTeJbHble MOTEPHU MOLIHOCTH HAa XOJOCTOM XOIY
BCJIEJICTBHE 3JIEKTPHUECKOH HECHMMETPHUH OOMOTOK cTaTtopa reHeparopa.Jrtu
II0TepH MOILIHOCTH, 00yc/oBIeHHble 00PAaTHO BpallaloIIUMCs IOJeM B OJHO-
¢ha3HOil aCHHXPOHHO} MallluHe, YBEJUYHUBAIOTCS C IMOBBIIIEHHEM HACHILleHHS
MarHuTHOH nenu. [ToaToMy npencTaBJsieTcsi 1eaecoo0pasnblM OCYLIECTBISATh
caMOBO30yXK/JeHHe HMIYJbCHOI'O aCHHXPOHHOTO reHepatopa Ha Tpex (asax
craropa.

ACHHXPOHHBI}I TeHepaTop MOXKeT ObITb HCNOJb30BAH KAaK HMIYJbCHBI
HCTOYHHK MOIIHOCTH 110 cXeMe pHC. 1.
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Ha nepBom 3Tame poTop aCMHXPOHHOH MAaLUMHBI NIPHBOJAUTCS BO Bpalle-
HHe ¢ HOMHHAaJbHOH cKopocTbio. Ha BTOpOM 3Tamne ocyLiecTBJSETCS CaMo-
Bo30yKAeHne MalHMHBI, JJs1 4ero 3aMblkKaeTcsl BbKJatouateab JI. Hdagee, no
Mepe YBeJHYeHHs HaNpsXKEeHHs TeHepaTopa, 3aMblKaeTrcd BblKatouarednab 1JI,
MOJKJI0Uasl HAarpy3Ky K I'€HepaTopy Ha BpeMs IOJIOKHTEIbHOH IOJIYBOJHbI
TOKA.

s cocTaBiaeHuss MOJAeNH reHepatopa HeoOXOJMMO COBMECTHTb CHCTe-
My ypaBHeHHH 00001IeHHON ABYX(}a3HOH MallMHBl C YPABHEHUSMH BHEIIHHUX
KOHTYpOB TpexdasHoli MamuHsl (puc. 1).

B cayuae, xorjga acMHXpOHHAasi MaumMHa paboTaer B pekUMe TeHepaTo-
pa Ha ofHO(A3HYI HArpy3Ky, MOXKHO NPUMeHUTb AU depeHinalbHble ypas-
HeHus KakK B ocsix d, g, 0, TaK U B a, P, O.

Ananu3 nokasaJ, uTo B IOCJEJHEM CJydyae yMeHbHIAeTCs YHCJIO0 ypaB-
HeHH# M ylnpouiaeTcss CTPYKTypHas CxeMa pelleHHsl YpaBHEHHH reHepartopa.
s ananusa pa6oTel cxembl puc. | ypaBuHenus Al ciaeayer HONOJHHTH
YpaBHEHHSIMH DAaBHOBECHS HANPSAXKEHUI H TOKOB KOHTYPOB BHEIIHEN Ienu:

llHiLla*LIb,
l.ahca%_iu: O,
dt
: du, . (1
lb_Cb—C_iT+lH_O7 I )
. du,
L

rue

iy Iy, L, M Iy — TOK I€HepaTopa U HarpysKy;
u,, U, U, W U,— HalPsAKeHHsT Ha BO30YKAAIOUMX €MKOCTAX M Har-
pyske.
Tox Harpysxku Mpu MNOAKJIOUEHHH aKTHBHOTO CONPOTHBJEHHUS Olpeje-
JIIeTCS U3 BbIpaKeHHs

IIpH NMOAKJIOUEHHH HHAYKTHBHOCTH

iH:——L ya“dt.
LH

Ilpyp paBubix napamerpax ¢as tpexdasznoro AI' u oaMHAKOBBIX 3iiatc-
HHSIX BO30YXKIAIOLUHX eMKOCcTell B (pasax, AeHCTBYIOUIHe 3HAUEHHUS BbIXOJ-
HOro HanpsixeHuss (a3 resmepatopa paBHbl JIEHCTBYIOIIMM 3HAYEHHSM CO-
OTBETCTBYIOIIMX HANPSAXKEHHH HAa KOHJEHcAaTopax A/ JI0ObIX 3HAUeHHIl COTIl-
poruBJeHHss HArpy3ku. [IpuBenem noKa3aTe/qbCTBO TOCJAEIHEro TOJIOMKEHHUS,
[OJIb3YSACh KJACCHYECKHMM MeTOJOM Yy3J/0BblXx HanpsizkeHui. I[lToxkaxem, uTo
1yJieBble TOUKH reHepaTtopa ¥ BO30OYKIAWOUIHX €MKOCTeH MMeIOT paBHble I10-
TeHnuansl Ug=U,.
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U,, Uy, U3 — notennuadsl 1, 2 u 3 y3710B cxembl puc. 1;
Zy L, Z,—1noJHble CONPOTHBJEHHS HArpyskHu, (a3 remeparopa #u
B030Yy Ama}omu{ eMKOCTH;
Eb,E — KOMILIEKCHI 3. /1. C. (a3 reHeparopa.
,lm noKaszatesabcTBa pasenctsa Up= U, HEOGXOIHMO, YTOGLI U=%/a

OLLIO PABHO HY.JIIO.
CocraBJsist olipeieiuTe b CHCTeMBI (2)

AR RS
b“z kiii ZH )( ZF i 772(.' VWZ"[;— )

W pacKpbiBas €ro, HaxXoAuM Tocjae mnpocreimux npeodpasosanuit A;j=0.
Orcloma cJaeayer, 4yTo AEHCTBYIOL(HME 3HAUEHHs] HANpszKeHHi H 3. 1. C
paBHbBI

ELZLUQ; Eb:Ub; EC :UC'
Onnako NpuBEIEHHBbIN aHa U3 ClpaBelHB JJIsi CTALlMOHAPHOrO peKHUMa

paboTbl reHepaTopa, KOrjaa MOJYJIM 3.J.C. U IapaMeTrpbl Tpex (a3 resepa-
icpa panHbl. B mepexoAHOM Ipolecce 3TO PaBeHCTBO MOXKeT ObITh Hapyuie-

a 0

Puc. 2. Ocuusiorpammbl u3venenusi Hanpsizennst Ug, npu padore Tpexdasnoro AT
Ha HMIIYJbCHYIO HArpy3ky (iy ): a) akTHBHAas Harpyska; 0) KOPOTKOEe 3aMblKa-
HHe; B) HHAYKTHBHAs HArpyska

10. B cBA3M C 3THM Ha 3KClepHUMEHTaJbHOH YCTaHOBKe ObIIH NPOBEAEHDI
HCC/I€JOBAHUS M3MEHEHUs] HalpsKeHHs MexKJAy HYJeBbIMH TOYKaMu refepa-
Topa u Bo30OyxKaawuux emkocreil Upy 3a BpeMsi nepexoaHOro npouecca npu
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pabGore reneparopa Ha Harpysky. Ha puc. 2 npusemenbl oCHH/IJIOrpaMMb
uamenenns Upy. Cuenyer oTMeTHTD, yTO Hanpsikenune Up Ha XOJOCTOM XOAY
0Ka3aJioch He paBHBIM HYJ10 U coctasasiao 0,5% oT HOMHHAABHOTO (asHOro
HallpsXKeHHsl TeHepaTopa. 3a BpeMsl UMIyJbCa TOKA HATPY3KH 3HAYEHHE Ha-
upsikenusa Uy, namensiercsi, npuueM 3TO H3MeHeHHe IPOUCXOAUT B CTOPOHY
YMEHbIUEHUSI HANPsKEHHUs.
[TosToMy ¢ 1OJHBIM OCHO-
BAHHEM MOXHO CUHTaTh, UTO
MTHOBEHHble 3HAUeHHS Halps-
JKeHHH W 3. JI. C. paBHbI
e,=U, .ep=Up,  es=U

a a (144

[TocieHUi BBIBOI ABJSCTCSA
OUeHb BaXKHBIM.

B stom ciaydae ymenbuiaer-
Cc  KOJHYECTBO HeOOXOIMMBIX
VpaBHEHHH M yIPOLLAETCHA CTPYK-
TypHas cxema mojenun Al

[Tonnas cucrema audpdepen-
IIHaJ/IbHbIX ypaBHEHHUMH, ONHUCHIBa-
IOLMX NePexXOAHbIN NPoLect TPeX-
¢asnoro AT, paGoraiomiero B HMIYJbCHOM pEeXHME Ha OJHOPA3HYIO Ha-
rpy3Ky, NPHBOAUTCA K BHIY, YAOOHOMY AJIsi MojeaupoBaHus Ha ABM [3]:

MOTOKOCUEIJIEHHs] OTIPEAeNAIOTCS U3 BbIPazKeHHH
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[To M3BeCTHBIM 3HAUEHHSAM COCTABJSIONMX TOKOB cTatopa u3 (5) on-
pelnensloTcs JuHeiiHble TOKH (a3 remepatopa
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HyJ/ieByto cocTaB/Is101yI0 B YypaBHEHUSX HCKJIIOUaeM, IIOCKOJIbKY paccMar-
puBaeM cayyad, koraa i,ti,+i,=0, utro cooTBeTcTByeT paboTe Tpexdas-
HOH MalIuHbl C MPOU3BOJBHBIM BHAOM HECHMMETPHH H M30JUPOBAHHOH Heil-
TpaJbio.

M3 (1) omnpenessitorcsi MrHOBeHHble 3HaueHHs] (pas3HbIX HAIpsizKEHHI Ha
KOH/J€HCATOPaX B OTHOCHTEJNbHBIX eIMHHIIAX

pua:xca(?a ‘~L‘.n);
Pty =X p(Lp+iy); (7)
pU =Xl

Y5y

e ‘
7 : i

Puc. 3. CrpykrypHasi cxema pellleHusi CHCTeMbl ypaBHeHHI Tpexdasnoro Al
npu pabore Ha OxHOGAZHYIO HATPY3KY

HamnpszxKenne u TOK Harpysku
Ty =1, ks,

IIPH AKTUBHOM COINPOTHUBJCHHH HATPY3KH

. uy
= s
R,
HpH HHAYKTHBHOM COHpOTHBHeHHH
: u,
Ply—
Xn
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CocTaBJsilONMe HaNpsizKeHHsl cTaTtopa U, U ug ONPENeNdoTCs M0 H3-
*BECTHBIM 3HAUYEHHSIM HAIpSKeHHH Ha KOHJeHcaTopax.

uqzﬁ_(ua__”_bﬂl_c),
3 2

ll‘g:—-——l_—__—(llb—uc)-
J43

CymMMupyolllHe HHTerpaTopsl, pe-
HIAI0LIMe 3JIeMEeHTb, peau3yIoiine aJjl-
rebpanyeckie ornepauuH, HeOOXOAH-
Mble JJIs pelleHHs MOCJAeTHUX ypaBHe-
HUH, npuBeeHbl Ha puc. 3. [IpoBenen-
Hbl€ pacyeTbl I0Ka3ajJHu YCTOHUYUBYIO
paboTy MOJeJn.

Ha puc. 4 npencrasiena ocuui-
JorpaMMa TOKa HarpyskH, MOJyyeH-
Has W3 peuwieHus nuddepeHuHaTbHBIX
ypaBHeHH#l (3)—(8) MMMyJabCHOTO pe-
J)KHMa paboThl reHepatopa Ha aKTHB-

HOE CONPOTHBJIEHUE HATPY3KH. Puc. 4. OcumiiorpaMMa ToKa Harpys-
Takum o6pas3om, paspabGoraHHasi ku Tpexdasmoro AT mas Tpex 3Haue-
MOJ€/]b I03BOJISIeT MOJYUYUTh KoJauue- , HHH E iyt Waa0fa il

1 —Ry=02; 2—Ryz=005;3—Ry =

CTBEHHYIO OLUEHKY BJIUAHUSA Pa3JHUYHBIX = 0.01

napaMerpoB reHepatopa Ha 3Hepre-
THYECKHE XapaKTEPUCTHKH, HCC/IEeL0BATh PEAKLHUIO SKOPS, a TaKxkKe BJUSHUE
HECHMMETpPHH BO30YK/IalOMKHX eMKocTell Ha paboTy reHeparopa.
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