[I3BECTIT
TOMCKOTO OPIAEHA TPYIAGBOIO KPACHOTO 3HAMEHH
MOJHUTEXHIIHECKCTO HHCTHTYTA nmenu C. M. KIIPOBA

Tom 211 1970

0 BOBMO)XHOCTH HUCIIOJIb30BAHUA BbICOKOBOJLTHbIX
TPAHC®OPMATOPOB B KAYECTBE HWCTOUHMUKA 3JEKTPONUTAHUS
AJEKTPOHHbLIX YCKOPHUTEJIBHBIX TPYBOK

A. M. AHJIEPMAH, H. J1. KYTSABHH

B nactosiee Bpens co3aanbl DasaHIKble 3J1€KTPOHHO-JIyUeBhble YCTAHOBKH,
HCNOJIb3YIOUHE CBOHCTBA 3J€KTPOHHOIO Jlyya KakK HHCTPYMEHTA.

B xauecTBe HMCTOYHWKA 3/€KTPONUTAHHMA YCKOPHTENBHOH TPYOKH MOMHO
HCMOMB30BaTh PasanuHbie cXenbl. K HHM OTHOCATCA: TpaHCPOPMATOPHI ¢ JIMHEI -
HbIM Dachpeie/eHHeN TMOTeHlHana, HCTOUHHMKM Ha OCHOBE KacKaJHBIX CXe)l

Puc. 1. Ocuuanorpassa HanpsiKeHHs 112 narpyske (noJnepuoaa)
i TOKa B HArpY3Ke B clyude KoJueGaTeNbHOro XapakTepa Mepexof:
HOTO npouecca.

YMHOXKEHHSH, FeHepaTOPbl HMIYJAbCHOI'O HANPsIXKEeHHST Ha OCHOBE 1apalliiebHOrO
3apsiia KOHAEHCATOPOB C Nepek/JIoUeHHeM Ha [10CJe0BATebHOe COeJHHEHHE H
Ap. OJXHHMM H3 BO3MOXKHBIX pellleHMll SBJIAETCH NMPUMEHEHHE BBICOKOBOJBLTHOTO
TpancdopmaTopa, paboTallero oT CeTH MPOMBILLTIEHHOH uacToThl 50 ey B HM-
IYJILCHOM PEXHME [IPH BTOPHYHOM HanpsmeHud u, = 80 — 100 x8 {1]. Oc-
HOBHOe TpeGoBaHHe, NPEAbSIBISIEMOE K TaKOMy TpaHCOpPMAaTopy, CJeayiollee:
yTOOBI CHOPMUPOBATE Yy AHaMeTpoM nopsaika 10—>50 uk, pas3dbpoc 3J€KTPOHOB
IO 9HeprHH He josiked npebwiwath 0,01% . CaepoBaTensHo, B epHOL UMITYJILC-
HOTO BRJINUCHHUS HArpy3KH U3MEHCHHUE BTOPUUHOTO HAIP KeHUs He JIOJAKHO ObITh
6onee 0,01%. Tlpu 3TON Bpensi BK/IIOUEHHS HArpy3KH JKelaTeJbHO TOJYUHTD
MakKCcUMaabHbIM. O4eBHAHO, M 3TO NOATBEPKIAETCH SKCIEPUMEHTOM, 4TO Kak
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MpPH BKJIOYEHHU HATPY3KH, TaK H NPH €e BLIK/JIIOUEHUH B LUENH BO3HUKAIOT repe-
XOJIHble TIPOLECCH, TPOJOJIKHTENIBHOCTL H XapaKTep KOTOPBLIX 3aBHCAT OT na-
paMeTpoB caMoro TpaHcgopMartopa, OT BeJHYHMHBI H XapakKTepa HarpyskKH, eMm-
KOCTH, BKJIIOUEHHOH Ha BBIXOJ] TpaHchopMaTopa, U pasbl HANP AAKEHHST B MOMEHT
KOMMYTAal HH.

B 3aBHCHMOCTH OT COOTHOLIEHHSI MapaMeTpPOB IMepeXOAHbIH MPOLECcC MOXKET
HOCHTh KaK KousieGaTesbHbII XxapakTep (pHc. 1), TaK M anepHOAHYECKHH.

J1s aHaJUTHUECKOTO HCCAEJ0BaHMA (PYHKLUHH Hampsi)KeHHs OT BpEMeHU
BOCTIOJIb3YEMCS CXEMOH 3aMellieHusi TpaHcpopMaTopa, NnpejicTaB/IeHHOH Ha puc. 2.
31ech

L, — MHIYKTUBHOCTb paccesiHust OOMOTOK TpaHcgopmaTopa, TNpHBEIEH-

Hasi KO BTOpHYHOH obmoTke L,.= L+ Ly;

i ek lur
U C == [Ye ,
A Ly
Puc. 2.

r, — aKTHBHOE COMPOTHBJEHHE OOMOTOK, IIPHBEJEHHOe KO BTOPHYHOI
o6MOTKe 7, =71y + 11

C — eMKoOCTb, BKJIIOUamolas B ce6s1 eMKOCTb BBICOKOBOJIBTHOH OOMOTKH
Ha 3€MJII0 U JIOTIOJHUTEJbHO BKJIOYEHHYIO €MKOCTb;
R — conporuBjieHHe YCKOpUTeNbHOH TPYOKH. B ciayuae, korja Hanps-

JKeHHe, IOJaHHOe Ha KaTojA, M OTIHUPAIOIIUH CHrHaJ Ha ceTKe
COXPaHSIOTCS NOCTOSHHBIMH, MOXKHO CUHTaTh R Takke HEH3MEHHOMH
BeJIUUHHOM.

uy =Uyy, sin (of -+ 1,) — CHHyCOHJlaJbHOE HANpPsAKEeHHe C 4acTOTOH CeTH
®
1 = 5, nojaHHoe Ha BXOA TpaHcdopmaTopa H MpHBEIEHHOE

KO BTOpPHYHOHl OOMOTKE;
P, — da3a HanpsiKeHUS B MOMEHT BKJ/IIOUEHHUS Harpy3ku. YpaBHeHHS
3JIEKTPHUYECKOTO paBHOBeCHs LeNH B AuddepeHUHa bHOH dopme:

, . di

u, = rkl1+LH"“i—%+uc

[y — e

R (1)
ilzl‘z‘}“l‘c

STy cucteMy JAHddepeHLHaNbHbIX YPaBHEHHH MOXKEM CBeCTH K OJHOMY AH(pde-
pEeHLHANbHOMY YpPaBHEHHIO BTOPOTO MNOpsJKa:

d?u, duc(rk 1 ) ( I ry )_ u; . ,
2=t @ \I, Ter) T4 \Le T Ler /= hc (2)

HuTerpupysi ypaBHeHue (2), NosyYHM BhIpakeHHe JJIsi NMEPEXOJHOro Ham-
psiZKeHHS Ha Harpy3ke. XapakKTep IepeXOJHOTO Ipoliecca OnpeiessieTcsi Kop-
HSIMH XapaKTepPHCTHYECKOTO ypaBHeHHsl (3) M 3aBHCHUT OT NapaMeTpPOB CXeMbl
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3aMelleHud
| Tr [
pZTp(H+C7?)+Lk CR> 0. 3)

(e 10 [(r 2
P12 = —g(T-FETQ) * ]/ ( o cIR) (LhC+ RCLk)
Ecnu KOpHH pl H p, BEILECTBEHHBIE paSHbIe yucJa, TO nepexonﬂbm rnpouecc
anepHOJMYECKHH H ypaBHeHHe HanpsiKeHHs U, () MOXKHO MOJYYUTHL B BHAE
U, (t) = UcTnp, + Upg ey = Uctipy + Alep‘t + Azepzt, (4)
rae ucmp, — NPHHYXKJIEHHaAs COCTaBJsOLIasA HanpsdA>XeHusi Ha BKJIIOYEHHOH
Harpyske

i j AL,CR—rp— R
Usn Rsin (0 £+, — 5 = arctg mu)Ckah %—rg Ly ) 5
Uenp = V’(w CRryp+ @ Ly )*4 (0*L,CR— rp—R)? ( )
tan = Ayt 4 Ao, ©)

U oy — CBOOOJHAsI COCTABJSIIONIAS HaNpSXKEHHUs .
1 B A, — NOCTOSHHBIE HMHTErPUPOBaHMsI, KOTOPbie ONpENensloTCs Ha
OCHOBaHWH 3aKOHOB KOMMYTAllM¥ H3 HAuaJbHbIX YCJAOBHH CXEMbI
B MOMEHT KOMMYTaluH

_ _bipo— 0 by 7 A - ° by— byp; 8
Ay -l @ el ®)
rjie
T/ 1
| ( NS Lk“?o’é)
sin \ P, — 5 —arctg P
by=Linm k —

‘/ r2 ©C*- (02 L2 C—1)2

. T 02L,CR—rp—R
R-sin (\P1—'2—— arc tg- rk£m6+ﬁka )

~ VsRoC + 0 L)'+ (0LCR—rp— R |
1
b Usm sin | P,— arc tg—‘T o
2 oC T 1 \2
]/ ri -+ (m Ly— ﬁ)

1
Bt © Ly—G¢
sin \ P, — o —arctg ———

©)

Ty
;/ r202C* 4 (02 Ly C— 1)

. 02 L,CR —rp, —R
RmCSIU(Wl-arCtg rk}%mC—f—Z)Lk ) | (10)

V(rr Ro C + o Lp)*+ (02L,CR— r,— R)?

B cnyyae, korna kopHM XapaKTepHCTHUECKOro ypaBHeHHsI (3) COMpSKeHHbie
KOMILJIEKCHBIE uHCJ1a

Pr,e = —btjo

CB?

rae

b= (E ozl () ou=) (fo+ g2)— (2t og) s (12)

NepeXoiHbIi npouecc uMeeT KoJebaTesbHbI »apakTep H ypaBHEHHE HAlIP sKeHHs
u,(f) MOXKHO NOJYYUTHL B BHJE

Ue (t = Llcan._ 1 ‘436— bt sin (.O)CB ¢ + (P) (13)
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rae

Ugep = A3€_ b sin (wcn t + (P) (14)
CBOﬁOﬂHaH COCTaBJIdOIIan HanpsA>KEHHdA,
A3 H (¢ — IIOCTOsSIHHLIE HHTErpHpoBaHus, onpejesdeMble H3 HayaJibHBIX
YCHAOBU

t by Wy 15 Ao — by 16
¢=arci€ op,t 6o, " (15) 3 = sing ° (16)

nOCTOﬂHHbIe HHTErpHpOBaHUusA U NPpHHY2KJACHHAA COCTABJAOLIAA HarpsKeHHus
ucm,+ 3aBHCST HE TOJBKO OT nmapaMeTpPOB CXEMbI 3aMellleHHsd, HO U OT (1)33]3[ Harl-

psi>KEHHs1 u; B MOMEHT BKJIIOueHHs1 — oT ;. Ha pHc. 3 uzobpaxena KpuBas Han-
psixKeHusi u, (f) NpH HEKOTOPOM COYeTaHHH napameTpoB. 3j1ech CBOGOLHAA
COCTaBJIsIIOINAsT HANpsIKEeHHs] HMeeT KosebaTeNbHBIH XapakTep, 4acToTa CBO-
GonHbIX KoseGaHui g, 6,1M3Ka K yacToTe CeTH .

u

Puc. 3. Ilpunyxpenue, cBoGogHOE U MEPEXOAHOE HaNpsKeHHe
Ha Harpyske Ipu BKJIIOYEHHY ee B CXeMe DHC. 2, MuTaeMoil

Hanpsi>kEHUueM Uy

Tlocne xommyTaumm npuHyXKIeHHasi COCTaBJSIOIAs HANPAKEHHS L pp,

pacter no abCcoNOTHOH BeJTHYMHE, a CBOGOAHAS COCTABJSIONIAS U, o; YMEHBILAET-
csi. PesyapTupylolllee HanpsiKeHue B TeUeHHe HEKOTOPOTO BPEMEHH OCTaeTrcs
NOCTOSIHHBIM 110 BeJIMYMHE.
M3 u3noxeHHOro MOMKHO crenaTh BLIBOL:

TNpH NPaBHJIbHOM COOTHOILEHHH NapaMeTpoB TpaHchopMaTopa U Harpy3KH, BKJIIO-
YaeMOH Ha He3HAUUTEJBbHYIO YacTb II€PHOJA [EPEMEHHOr0 CHHYCOWAAJbHOTO
HanpsiKeHUsi, BO3MOXKHO TOJYYHTb Ha Harpy3Ke I[IOCTOSTHHOe HalpsiKeHHe.
B pesyabTaTe HccsenoBaHusi, NPOBEJEHHOTO aBTOPAMH, MOJYYEHbI MpPEENbHbIE
M ONTHMaJIbHbIE COOTHOLIEHHSI MapaMeTpoOB TpaHchopMaTopa M HarpyskH, nos-
BOJISIIOIIME IIOJIYYHTh MMINYJbC TOCTOSSHHOTO HamNpsiXKeHHsl MaKCHMaJbHOH
JJTHTEJIbHOCTH.
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