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nn.11 ITHT8HH.II 9JJeKTpOM8I'HHTOB ciJH3H'IeCKHx""yCT8HOBOK Tpe6yiOTC.II MOIUHbie 

HCTO'IHHKH ITOCTO.IIHHOI'O TOKa, cnoco6Hb!e o6ecne'l:HTb BbiCOKYIO CTa6HJJbHOCTb 

TOKa Harpy3KH1 M8JJyiO aeJJH'IHHY nyJJbC8UHH H IUHpOKHH naanaaoH perynaposa

HH.II TOKa ( HanpmKeHH.II) • 3THM TPe60B8HH.IIM B ITOJJHOH Mepe VLIOBJJeTBOPSIIOT 

CTa6HJJH38TOpbi TOK8 1 BbinOJJHeHHbie no CXeMe naoihiOI'O perynHpOB8HHSI/l •
21 • 

CacTeMa aBOHHOI'O perynHpOB8HHSI coaep)KHT nsa KOHTypa: KOHTyp rpy6oro pery

JJHpOB8HH.II H KOHTyp TO'IHOI'O peryJJHpOB8HH.II. Ka)Kabiil: H3 9THX KOHTypoB HMeeT 

B 06IUeM CJly'l:ae H3MepHTeJJbHbiH H HCITOJJHHTeJJbHbiH 9JJeMeHTblo 

HcnOJJHHTeJJbHb!M 9JJeMeHTOM rpy6oro KOHTypa B CHCTeMe aaOHHOI'O pe-.... 
ryJJHpOB8HHSI SIBJJSieTCSI peryJJHpyeMblH HCTO'IHHK ITOCTOSIHHOI'O TOK8o B KS'IeCTBe 

perynHpyeMblX HCTO'IHHKOB UOCTOSIHHOI'O TOKa anSI YK838HHOH UeJJH illHpOKO 

HCllOJJb3yiOTC.II SJJeKTpOM8illHHHbie arperaTbl, ynpaBJJSieMbie Bblllp.IIMHTeJJH H8 

HOHHblX HJJH nonynposoaHHKOBbiX ynpaBJJ.HeMblX BeHTHJJ.IIX, Bbinp.IIMHTeJJH C pe

rynHpOB8HHeM Ha CTOpOHe nepeMeHHOI'O TOK8o 

Ynpasn.HeMbxe BbmpsrMHTeJJH Ha nonynposoaHHKOBbiX ynpaansreMbiX aeHTHJJ.HX 

( THpHCTOpax) HMeiOT p.Ha UOJJQ)KHTeJJbHblX CBOil:CTB ( IUHpOKHil: aHanaSOH UJJ8B

HOI'O pery JJHpOB8HH.II, M8Jlbie noTepH MOIIlHOCTH, KOMll8KTHOCTb H np.) H 6na

ronapSI STHM CBOHCTB8M .IIBJJ.IIIOTC.II nonxoaSIIIlHMH YCTpOil:CTB8MH an.H HCITOJJb-

30B8HHSI HX B Ka'l:eCTBe HCITOJJHHTeJJbHbiX aJJeMeHTOB B KOHTypax rpy6oro pe

ry JJHpOB8HH.II. 

3 



OnuaKo ynpasnSieMhiM shmpHMHTenHM npHcymH H cepbe3Hbie uenocTaTKH, 

npH'IeM 8TH He)lOCTaTKH 11pOSIB11SilOTCSI TeM CHllbHee, 'leM IUHpe JlH811830H pe

rynHpOB8HHSio PerynHposauHe Bb!UpHMneuuoro uanpHlKeHHSI B TaKHX ycTpoi!:cTsax 

conpoBOlK)laeTCSI1 so-nepBbiX1 3H8'1HTellbHbiM Jt:CK8lKeHHeM iflopMbl BbinpSIMneHHo

I'O uanpSilKeHHSI1 11pHBOJlSIIUHM K ysenH'IeHHlO nynbC8UHi!:, BO-BTOpb!X1 ysenH'Ie

HHeM 110Tpe6nSieMOi!: H3 CeTH peaKTHBHOi!: MOmHOCTH1 'ITO 11pHBOJlHT K yMeHb

weHHlO KOalflifJHUHeHTa MOmHOCTH. C yqeTOM STHX iflaKTOpOB C'IHTaeTCSI Ueneco

o6pa3HbiM B MOmHhiX ycTaHOBKaX TaKOI'O THI1a HMeTb JlH811830H perynHposa

HHSI ue 6onee (5~10)%. 

IlpH He06XO)lHMOCTH perynHpOB8HHSI BbinpSIMlleHHOrO HallpSilKeHHSI B WHpo

KOM JlH811830He uenecoo6pa3HO nepei!:TH K KOM6HHHpOB8HHOMY perynHpOB8HHlOo 

HecKonbKO sapHaHTOB ycTpoi!:cTB c KOM6HHHPOBaHHbiM pervnHPOBaHHeM pac

CMOTpeuo e/3/ • 06mHM He)lOCT8TKOM 011~C8HHbiX B/3/ ycTpOi!:CTB SIB11SieTCSI 

M8118SI CKOpOCTb perynHpOB8HHSI1 o6ycnoeneHHaSI npHMeHeHHeM KOHT8KTHbiX 

KOMMYTHpyJOmHX ycTpoi!:cTe. 

Cso60JleH OT yKa3aHHOI'O He)lOCTaTKa BbiilpSIMHTellb C KOM6HHHpOB8HHbiM 

perynHpoaauHeM, 6noK-cxeMa KoToporo noKaaaua aa pHc. 1. YcTpoi!:cTao no 

6noK-CXeMe pHCo 1 COCTOHT H3 JlBYX nonynpOBOJlHHKOBblX BbinpSIMHTeneil:, coe

JlHHeHHhlX nocnenosaTenbHO H cornacuo. OnHH H3 HHX npencTasnSieT co6oii: 

nonynpOBOJlHHKOBbii!: BbinpSIMHTenb C JlHCKpeTHOi!: perynHpOBKOi!: Bb111pSIMlleHHOI'O 

H811pSilKeHHSI1 Jlpyroi!: - nonynpOBO)lHHKOBbiH ynpasnSieMbii!: BbinpSIMHTenbo • 

BbmpS!:MHTenb c JlHcKpeTuoi!: perynHpOBKOi!: BbinpHMneuuoro aanpSilKeHHSI 

o6ecne'IHsaeT cTyneu'laToe H3MeueaHe uanpSilKeHHH ua uarpyaKe c aanaHHbiM 

auaqeuHeM mara U do ( U do - cpenuee auaqeuHe senH'IHHbi mara); npH 

STOM Hal1pS1lKeHHe Ha Harpy3Ke MO:lKeT 11P_HHHMaTb 3Ha'leHHSI i U do 1 I')le 

=0, 1, 2, 3 H T.Jlo 1 npeJlellhHOe MaKCHMallbHOe 3Ha'leHHe i paBHO 

2 n- ] 1 3)leCb n - 'IHC110 CeKUHi!: BbinpSIMHTellSI C )lHCKpeTHOi!: perynHpOBKOHo 

Ilnasuoe perynHpoeaaHe uanpSilKeHHSI a HHTepsanax MelKJlY JlHCKpeTHhlMH 

3Ha'leHHSIMH JlOCTHraeTCSI C 110M0Dlbl0 yrrpaenHeMOI'O BbinpSIMHTenSI1 110CTOSIHHaSI 

COCTaBllSIJOmaSI HaDpSI:lKeHHSI Ha BbiXOJlHbiX 3a:lKHMaX KOTOpOI'O paBHS 

udao /c U do cos a · 
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.llnsr o6ecrre'l:eHHsr rrnaaaoro H3MeHeHHsr Harrpsr)KeHHsr Ha BbiX OJle acero 

ycTpOi!:CTBa IlpH HepaBHOMepHbiX lii81"'8X JlHCKpeTHOi!: perynHpOBKH Heo6XOJlHM0
0 

'IT06bJ JlH8II830H perynHpOB8HHSI yrrpaBn.lleMOI'O BbiiipSIMHTen.ll HeCKOnbKO IIpeBbi

Wan M8KCHM8nbHO B03MO)KHYIO BenH'IHHy Wara,Koa<f><f>HUH.eHT k H Y'IHTbiBaeT OTKno

HeHHe OT cpeJlHel"'O 3Ha'leHHR B CTOPOHV B03D8CTaHHR BenH'IHHbl mara: 

k > U /U • 
- domax do 

Harrp.II)KeHHe Ha Harpy3Ke ud (6e3 y'leTa Il8JleHH.II HaiipR)KeHHR Ha 6no-

KHPYIOliiHX llHOJlax .lll H .ll2 H aa peaKTope X d ) paaao 

ud udo ( i + k cos a) . 

llpH i = 0 (pa6oTaeT TOnbKO yrrpaBnReMbiA BbiiipSIMHTenb, BbiiipSIMHTeno C 

JlHCKpeTHOA perynHpOBKOA OTKnJO'IeH) Hanpsr~eHHe Ha Harpy3Ke H3M9HSI9TCSI 

OT 0 JlO 3H8'19HHSI k U do IIpH H3M9H9HHH yrna perynHpOB8HHSI a B rrpeJle

naX 0 .. 90°, llpH i =1 H8IIpSI)K9HHe Ha Harpy3Ke H3M9HR9TCR OT 3Ha"'9HHSI 

U flo JlO 3Ha"'eHHSI U do (] + k) H T,Jl, 

ITonynpoBOJlHHKOBbiA BbiiipSIMHT9nb C JlHCKpeTHOA perynHpOBKO:li: BbiiiOnHeH 

·c 6eCKOHT8KTHOA KOMMyTaUHeA (B K8"1eCTBe 6eCKOHT8KTHbiX nepeKn10'18TeneA 

HCIIOnb3YIOTCSI THplHCTOpHbJ9 nepeKni0'18TenH nepeMeHHOl"'O TOKa), 6nal"'OJlapSI 

'WMY BCe ycTpOACTBO B uenoM o6naJlaeT OTHOCHTenbHO BbiCOKOA CKOpOCTb!O 

R!!:YnHpOB8HHSI, f3orrpOCbi IIOCTpOeHHSI BbiiipSIMHTeneA C JlHCKpeTHOA perynHpOB

KOA o6Cy)KJl8nHCb B /2,4/, 

BbmpsrMHTenH, BXOJlSIIUHe B cocTas ycTpoAcTsa no 6nox-cxeMe pHc, 1, 

B 38BHCHMOCTH OT IIp9Jl'&SIBneHHb!X Tpe60B8HHA MOl"'yT 6b!Tb OllHo<Pa3HbiMH HnH 

MHOI"O<f>a3Hb!MH, 

Ba)KHbiM rrapaMeTpoM perynHpyeMoro BhiiipRMHTensr SIBnsreTcsr xoa<P<t>HuH-

eHT MOWHOCTH cos cp , MO)KHO IIOK83aTb 0 'ITO JlnSI paccMaTpHB89MOA ycTaHOB-

KH 

i + Jr. cosa 
cos¢ == 

yi~+ 2ilr. cos a + Jr. 2 

6 
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llpH BbiBOJle 3TOI"O Bblpa)KeHHSI Y'IHTbiBanaCb TOnbKO peaKTH 

IIOSIBnSIIOIU8SICSI 38 C'leT perynHpOB8HHSI, He Y'IHTbiBanOCb SIBne 

H rrpe}lrronaranocb, 'ITO COOTBeTCTBYIOIUHM Bbi60pOM 3H8'18HHSI 

pe)KHM Herrpepb!BHOI"O TOK8 B Harpy3Ke ( IIpH i =0), 

Ha pHc, 2 rrpeJlCTaaneHbi 3aBHCHMOCTH cos¢ = [(a) 

3H8'19HHil: rrapaMeTpOB i H k , 3TH rpa<f>HKH MOI'yT 6b!Tb none: 

YCT8HOBKH, 

naTepaTypa 

}, C,Jl, JlOJ:tHK, llonynpoBOJ:tHHKOBble CT85HnH38TOpb1 IIOCTOSIHHOI'4 

H TOK8, !13):1-BO 'CoseTCKOe paJ:tHO' 0 1962 I', 

2. IO.H. JleHHCOB, a.B. KanHHH'IeHKO, B.A. nepelKOI'HH. Coo6me 

13-5194, Jly6aa, 1970, 

3, f,A, PHBKHH, llpeo6pa30B8TenbHhle YCTpOACTBa, J13J:t-BO '3He 

4, M.G.J,Fry. Proceedings The Second Internation; 
ence on Magnet Technology, Oxford, 432-450 (1~ 

PyKOIIHCb IIOCTynana B H3J:t8TenbCKHA OT):le, 

7 ~spansr 1972 roJ:ta, 
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TipH BbiBOJle STOrO BblpS)I{eHHSI y'IHTbiBanaCb TOnbKO peaKTHBHSSI MOillHOCTb, 

IIOSIBnSIJO!llSSICSI 38 C'I~T perynHpOBSHHSI1 He Y'IHTbiBanoCb SIBneHHe KOMMYTSUHH 

u rrpenrronaranocb, 'ITO cooTBeTCTBYJOinHM Bhi6opoM aHa'leHHSI X d o6ecrreqea 

pe)I{HM HeiipepbiBHOrO TOKS B Harpy3Ke (IIpH i =0), 

H a puc. 2 rrpeacTaBneHhi aaBHCHMOCTH cos ¢ = f (a) ansr HeKoTopbiX 

3HS'IeHHH rrapaMeTpOB i H k • 3TH rpa$HKH MoryT 6hiTb IIOne3Hbl IIpH paC'I~Te 

yCTSHOBKH, 

nuTepaTypa 

1, C,LJ., LJ.OllHK, nonynpOSOllHHKOBbie CTa6HnH3aTOpb1 IIOCTOSIHHOrO Banp.lllKeiiB!J 
H Toxa. Han-so •coseTcxoe paAno•, 1962 r. 

2. IO.H. LleHHCOS, B.B. KanHHH'IeHKO, B.A. nepelKOrHH. Coo6meaue OH.RH, 
13-5194, Lly6Ha, 1970. ~ 

3, f,A, PHSKHH. npeo6paaosaTenbHbie YCTPOilCTsa, Hall-SO •3HeprHSI•, 1970 r, 

4. M.G.J.Fry. Proceedings The Second International Confer
ence on Magnet Technology, Oxford, 432-450 (1967). 

PyKOIIHCb IIOCTynuna S H3AaTenbCKHA OTAen 
7 ¢espana 1972 rolla. 
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