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SHEPI'OCBEPETAIOIIEE YITPAB/IEHUE JJ/IEKTPOITPMBOJOM C CMHXPOHHBIM
JABUT'ATE/IEM

Beegenue. Bosblioe pacnpocTpaHeHHe B COBPeMeHHOW MPOMBIIIIEHHOCTH, Ha TPAHCTIOPTE U B JPYrux 06acTsx
TIOTyYar0T CUHXPOHHBIE 3/IEKTPOJBUraTe/y € OCTOSTHHBIMA MarHuTtamul (CAITM). ITo cBouM peryivpoBOYHBIM Xapak-
TePUCTUKAaM, MacCcorabapUTHBIM TOKa3aressiM M SHeprornoTpeb/ieHHI0 OHM UMEIOT OIpe/leiéHHbIe MPeUMYILecTBa o
CPaBHEHHIO C JPYTMMH TUIAMH CYIeCTBYIOIUX 3/1eKTpojBuraresneil. PaspaboTka U sKCIyaTaljyisi 3JIeKTPOIIPHBOZOB C
CIIIM ocnoxxHsieTcsl Ha/IMuleM HeolpeJie/IéHHOCTel B TaKOM 3/1eKTponpuBozie [2], ¥ BHeIIHMX BO3ZeHCTBUSIX Ha Hero
[3, 4]. AkTyanbHOU ocTaéTcst pobyiema HeprocbepexeHHsi, 0COOEHHO B CTyyasx MCIOIb30BaHHUS 3JIeKTPONPUBOZA B
YCTPOHCTBAX C aBTOHOMHBIMU ICTOYHHMKaMK TIUTAHUSI 1 MOOWJ/IBHBIX YCTaHOBKAX, KaK, HAallpuMep, B 3JIEKTPOTPaHCIIOpPTe
u anekTpomobusisix [1].

Iens padorbl. CHHTE3 M aHa/IU3 METOAOB 3HeprocOeperaroniero pobacTHOTO YTpaBIe€HUs TIPUMEHHTENTBHO K
37IeKTPOIPUBOAY C IBHOMOMOCHbIM CATTM.

ITocranoBKa 3agaum. DaektporpuBog ¢ CATIM onuchiBaeTcs Cae[ytollleid CUCTeMOUM ypaBHeHHUH, 3aliCaHHbIX B
CUHXPOHHOM 0a3zuce (d, q), CBA3aHHOM C BEKTOPOM TIOTOKOCLETIJIEHUs] MarHuTa [5, 6]

ITo=m+m,, D)
m=1,5Z, [y, i, +(L,—L,)isi], )
ug=L,pis+Ri,~L i, 3)
u,=L,pi *R i +Li;0 0y, , (@)

rae I — MoMeHT VWHEPLIMN pOTOPa ABUraTe/sd, @ — YIJioBasd CKOPOCTb pOTOpd, m — BHEKTpOMEIFHI/ITHHﬁ MOMEHT [ABUI'd-
TR A, m;, — HEU3BECTHBIM MOMEHT Harpysku, Zp — YKMCJIO T1ap MOJIK0COB, Y, — MarHUTHBIN TI0TOK, COBA&B&EMbIﬁ I10-

CTOSIHHBIM MAarHUTOM, (), — 3/IEKTPUUECKas yIJIOBask CKOPOCT potopa, L, , L, — MHAYKTMBHOCTH, I, , [ — COCTaBsIO-

q lq
Iqie TOKOB CTaTopad, UAyljrue Ha CO3[4aHKe 3/I€EKTPOMAarHUTHOIO MOMEHTa, Uy, uq — HallpsDKeHus, RS — dKTHUBHOe CO-
TPOTUB/IEHUE MU CTaTropa.
1. ®opmupoBaHue podACTHOrO JIEKTPOMArHUTHOT0 MOMEHTA PACCMOTPEHO paHee B paborax [3, 6, 7].
HpI/IMEM IO , M, — HOMHHAJ/IbHbI€ N3BE€CTHbIE 3HAUEHUSI; I(s , Ms — OTK/JIOHEHUA OT HOMUHAJ/IbHBIX 3gaueHui. C
YUeTOM TIPUHSATHIX 0003HaUeHnH ypaBHeHue (1) puMeT BH[,
Iyo=my+f, , (5)
rJle HeoIlpeJe/IeHHOCTh
fo=—Is0+ms+m, .
HeorpeeiéHHOCTh BRIUMC/ISIETCS B HAO/TFOjaTe e Heorpeie/IEHHOCTH. YpaBHeHue Hab/roaTe st HeorpeeéHHO -
CTHU OTIpee/saeTCsa BbIpayKeHHeM R
fo=Llf,~(Id=m)], ©)
rae L — ko3adduumeHT ycunenus Habmogarensi, f,, - OLleHKa HeorpeieneHHoCT! f, .
[Inst ycTpaHeHWs1 HEOOXOUMOCTH WCIIO/Tb30BaHUS HPOHBBOAHOﬁ CKOPOCTH () BBOAUM 0003HaUeHMe

A=f+LI o , @)
OTKY/]a C/ielyeT ypaBHeHue Habsmogaresst
f.=A—Ll,o . (8)
c yuetoMm (7) Habsmogarens (6) NpUHUMAET BU,
An=L[A—LI,0+m,] . 9

[Mpeobpa3oBaHye MO3BOJISET BMECTO YpaBHEHHUs1 HAab/IOfIaTe/ss UCTIOb3YIOLIEro () , UCTO/b3yeTCs: Habmoaareb
(8), (9), cogepxamii @ .
KoMOVHUPOBaHHbIH 3aKOH YTIPaB/IeHUs 31eKTPOMarHiTHBIM MOMEHTOM 3a/IaeTCsl B BHJE
my=mg,—f (10)

m?
rae
mOO:_kl(w_a)p) s (11)
k1 — ko3¢ duLrieHT 3aKOHA yTipaB/IeHUS.
2. PeryisaTopbl KOHTYPOB TOKa. B MpKBojie UCMO/B3YrOTCA Ba POOACTHBIX Pery/saTopa TOKOB i, W i, , aHalo-
TUYHBIX PETY/ISITOpaM, pacCMOTPeHHBIM B pabotax [6, 7]. Kakablid U3 pery/nsTopoB ToKa BK/IOUaeT B ceOst cOOCTBEHHO
Pery/siTop ¥ KOMITEHCaTop ¢ HabozaresieM Heorpee/iéHHOCTH. [JaTIYMKU TOKa M3MepSIFOT MOJHBIN TOK, COCTOSIIAN U3

MOMEHTHOTO TOKa Y TOKa, COOTBETCTBYIOIIIET0 10TepsIM B CTalW. B perynsropax TOKW NOTeph B CTasly, ITOTPEIIHOCTH U

M3MeHeHUs], CBSI3aHHbIe C OTK/IOHeHUeM OT HOMUHAJ/IbHBIX 11apaMeTPOB U BJIMSHUEM I1epPeKpECT-
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HBIX CBsi3eld, BK/IIOUeHBI B HEOTIPe/IeIEHHOCTH, KOTOPbIe OLIEHMBATbCSl M KOMIIEHCUPYIOTCS. B pe3ysbrare Ha BBIXO/IE pe -
T'YIATOPOB TOKa (DOPMUPYIOTCS HampsbkeHusi B Gasuce (d, q), KOTopble mocse mnpeobpa3oBaHust B TpEXdasHbIid 6azuc
ABC, ucnonp3yroTCsl B KaueCTBe YIPaB/ISIOIINX CUTHAJIOB [JIs1 HHBEPTOpa.
WcxopHast cucreMa IpU 3TOM Ipe/iCTaB/ieHa ¢ HOMUHAIbHBIMY 3HaueHHsIM{ 11apaMeTpoB, Ha KOTOPYIO ZlefCTByeT
BEKTOp Heorpe/ie/IeHHOCTH f; .
3aKoH YIIpaB/IeHys PEry/isITopa KayK[0ro M3 Pery/siTOpOB TOKa TOKa UMeeT BUJ
u, =k [v(i,—1)—f.], (12)
rJe V — MOCTOSHHBINA KO3 (UIMEHT.
7151 KaXK[[0T0 KOHTYpa ToKa CUHTe3UPOBaH Hab/roaaTesb
i -1 P N .
pi=—(T,,) 1+k0up+f,.+ll(1—1), (13)
pfi:lz(l_l): (14)
rae 1, , l, —mocrosiHHBIE KO3 dureHTHI HabFOAATE ST HEeoTIpe/1eTIEHHOCTH.

3. MuHMMH3aL|s [I0TepPhb B 3JIEKTPONPUBOJe. D/IeKTpUUeCcKre TOTepu B 3/1IeKTPOTIPUBO/IE BK/IOUYAIOT TIOTEPU B
Meau u ctanu [7, 8, 9, 10]

AP=15R (is+is)+1,5R (i3 +is) , (15)
rfe R, — cOMpOTHB/IEHHE, XapaKTepHU3YIOLee TIOTePH B CTaJIH, iy ,i, — MOJIHbIE TOKH CTATOpa, ig4,i, — YaCTH COCTAB-
JISIIOLMX TOKOB CTaropa, COOTBETCTBYIOLLME MOTePsIM B CTaJld, M0 0CsiM d U q , TIPU 3TOM

igs=lg iy, iqsziqc+iq . (16)
C/IO)KHOCTb ONTUMM3ALIMK T10 BhIpaykeHHUo (15) 3ak/itoyaeTcsi B 3aBUCUMOCTU TIOTeph MOIIHOCTH OT IepeMeHHbIX
iy, i, 1 o . ONTUMAasbHAs 3aBUCMMOCTb COOTHOLLIEHHUSI TOKOB I, , I, HOCHUT C/IOXKHBIA XapakTep
B panHOI paboTe [jisi ynpoleHUs 3a/jauy ONTUMH3alMM, Ha OCHOBAHUM BbIpakeHUsi (2) BBOAWUTCS HOBas mepe-
MeHHas K Tak, 4ToObI MOXKHO OBLIO 3arucars [7]

kv, . m

- = 17
“TL-L,” T 152,k (17

HenmHeHOCT, MAarHUTHOM CUCTEMEBI B TAKOM C/1ydae MOXeT OBITD yuTeHa C IMTOMOIIbIO 3HAYeHUH I/IH,Z[yKTI/IBHOCTeﬁ

L,, L, ,nanpumep [1, 12] (puc.1) ¢ yuétom TOro, 4TO TOKHM I;, I, CBA3aHBI CO 3HAUEHUEM TOKA CTAaTopa I .

—1,CO sin
i L - (18)
ld lq
q
i

Puc.1. — BektopHas pguarpamma CIIM

[ MUHMMY3aLuM T0Tepb B BbhIpakeHHe (15) moAcTaBistoTcs 3aBUCMMOCTH (17) M 3HaueHUs MOTepb B MeX U
ctam [7] . 3HaueHUe K , TIpH KOTOPOM TOTEPU MOIIHOCTH B 37IEKTPONPUBOZE OyAyT MUHUMA/ILHBIMU, OTIPE/IENISeTCs U3
YpPaBHEHHS

o4P_,
ok
HaiigenHoe 3HayeHue k c roMorrbo BeipaskeHrH (17) M0O3BOIsIeT onpe/ie/uTh 3HaueHus TIPOrPaMMHBIX TOKOB i o

i

ap ?
Ha puc. 2 noka3zaHa 3aBUCHMOCTh ONTHMAJbHOTO 3HAueHUs rapameTrpa kK oT yrjioBod CKOpOCTHM pOTOpa, pacCyu-

TaHHasl 110 JJAHHBIM 3/IeKTpoJBHUraress [7].

nu COOTBETCTBYHOILIUX MUHUMYMY T10TE€Pb.
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Puc.2. — 3aBucUMOCTb U3MeHeHHs TapameTpa k oT yIyioBoit ckopocty snekTporipusoga ¢ CATIIM
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MakcumanbHOe IMporpaMMHOe 3HaueHre MOMEeHTaA JABUraTesisd OrpaHUYMBAE€TCA MAKCUMaJ/IbHO AOITYyCTUMBIM TOKOM
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Puc.3. — dyHKIMOHA/BbHAS CXeMa CUCTeMbl yIpaB/ieHUs! 3/1eKTPOMPUBOAOM.

4. Cxema cUCTeMbl yIIpaB/IeHHs IeKTPONPUBO/JOM T0Ka3aHa Ha puc. 3. dopMupoBarenb MoMeHTa 1, obecrie-
YMBAKOLIMK pobacTHOe KOMOMHUPOBAHHOE YTIpAaB/IeHHe ¢ Hab/ofaTeieM HeomnpeaeéHHOCTH 2, BBITIOTHEH TI0 ypaBHe -
HusaM (5)—(11). Biok onruMusanyu 3 obecrieynBaeT pacyéT ONTUMAILHUX TIPOrPaMMHBIX TOKOB iy, W I, IO ypaBHe-
Husam (17). Briok 9 onpefensieT 3HaUeHUst HHAYKTUBHOCTeH L, , L, , 610K 8- Tekyijee 3HaueHue napametpa k [7]. Pe-
TY/ISITOPBI TOKOB U KOMITEHCATOPbI HEOTIPeIe/IEHHOCTH KOHTYPOB TOKOB iy,i, 6, 7 1 4, 5 COOTBETCTBEHHO TTOCTPOEHBI 110
ypaBHeHusiM (12)- (14) u ypaBHeHusim (19)—(21), npuBesieHHbIM B [7]. Perynsropsl Toka (OpMHpPYIOT TIpOrpaMMHbBIE
HarpsDKeHus B ocsix d, g, KOTOpble mocye rnpeobpa3oBaHusi B TpexdaszHyo (GopMy TOJAI0TCS Ha UHBEPTOP B KauecTBe
YIpaB/sOIMX CUrHaioB. biok 10 orpaHUuMBaeT MakCMMaabHO BO3MOKHOE 3HaueHHe NpOrpaMHOro MOMeHTa U3 YCJIo-
BUS1 OTPaHNUEHHs] MAaKCMaJIbHO JIOMyCTIMOrO TOKA CTaropa C Y4éToM BbIpakeHust (19).

I[TpoBenenHoe MogenuposaHue [11] nogTBepzAnio po6acTHOCTh pa3paboTaHHON CHUCTEMBI.

BeiBoppl. 1. [TpesjiokeHHBbIM MeToz, (POPMHPOBaHHUS CTAaTOPHBIX TOKOB 110 KPUTEPHIO MUHHUMYyMa IOTpebsisieMoit
MOIL{HOCTH obecrieurBaeT OpMHUPOBaHKe 33J@HHOrO 31eKTPOMarHUTHOIO MOMEHTa ¥ MUHUMMU3aL1I0 3HeprornoTpebie-
HUs B peajibHOM BpeMeHH U yUMTbIBaeT HeJMHeMHOCTb MarHUTHOMH Liery. 2. IIpocToTa pacyéra ONTMMas bHOTO 3Haue -
HUsL TOKOB i4,i, JOCTMraeTcsi 3a CUéT BBe/leHMs [OINOTHUTeNLHOro Kospduipenta k. 3. PobacTHOCTE M mpocToTa
yIIpaB/ieHus] 3MeKTPOTPUBOAOM 00eCTIEUHBAIOTCS 33 CYET TIPHMEHEHHs] POOACTHBIX PEry/sTOpOB 3/eKTPOMAarHUTHOTO
MOMEHTa 1 CTaTOPHBIX TOKOB.
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