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B. C. Mamyuy — cTyfeHT Kadpeapbl ANeKTPOTEXHUKA N TEXHUYECKON AMArHOCTUKM
B. A. AmaHoe (KaHA. TEXH. HayK, A0L.) — HaY4HbIA PYKOBOAMUTENb

PACYET MAPAMETPOB U 3NIEMEHTOB KOHTYPA YIPABINEHWUA MO TOKY

B HacTosLee Bpems Hamborbluee pacnpoCTpaHeHe B 3NeKTPONprUBOAax MexaHU3MOB Noaay MeTans-
OPEXYLLMX CTAHKOB MOMYYUNN OJHO- U MHOMOKOHTYPHbIE 3aMKHYTbIE CUCTEMbI PETYNUPOBAHMS.

OOHOKOHTYpPHbIE CUCTEMbBI UMEIOT OAMH CYMMUPYIOLLMIA YCUIUTENb, Ha BXOA KOTOPOro nogaetcs anred-
panyeckasi CyMMa 3afatoLlero curHana 1 CUrHanoB Bcex obpaTHbIX CBA3eW. [1pu 3TOM BXOLHOW CUrHan ycu-
NUTenNs 3aBUCUT OHOBPEMEHHO OT HECKOMbKUX NepPeMEHHbIX. OTO AeNaeT NPakTUYeCK HEBO3MOXHbIM pery-
NMpOBaHWEe CUCTEMbI OT OAHOWM NEPEMEHHOI BHE CBA3M C OCTaNbHbIMU NEPEMEHHBIMM (CUrHanamm CKopocTH,
nomnoxeHus, MomeHTa u ap.) OTcroga BbICOKOE Ka4eCTBO PEryniMpoBaHNs B Takux CUCTEMaX 3aTpyaHUTENbHO
W B psife CnyvyaeB HEBO3MOXHO.

TN He[O0CTaTKN YCTPaHEHbl B MHOTOKOHTYPHbIX CUCTEMAX, MHAyYe CcUCTEMaXx MOAYMHEHHOTO perynmpo-
BaHMs. 30eCb CyMMUPYIOLME YCUNUTENW BbINOMHAIT TakkKe MaTeMaTUYeckue onepauuu, no3ToMy ux Hasbl-
BalOT perynsropamu.

[lanee BbINOMHEH pacyeT ABYXKOHTYPHOW CUCTEMBI, F€ BHYTPEHHUIA KOHTYP C peryrimpoBaHUEM Mo TOKY
NOAYMHEH BHYTPEHHEMY KOHTYPY C perynupoBaHUeM Mo CKOpPOCTU. [115 BHELIHErO KOHTYpa BHYTPEHHUN KOH-
TYp BXOAMT B COCTaB 06bEKTA perynmnpoBaHus. PacyeT BbINONHEH N0 METOAMUKE, U3NOXEHHOM B [1, 2].

Haunbonee yacto MCnonb3yeTcs NponopLMoHanbHO-HTErpanbHbin MA-perynarop, napameTpbl KOTOpO-
ro noanexar pacyeTy.

Cxewma [MA-perynsaTopa npueeaeHa Ha puc. 1.
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Puc. 1 Cxema MA-perynstopa

MepepatoyHas yHkuus MA-perynsropa:
R2 + i
)= Uamx(p) - Z2(p) - pCz - pRZC-l-1 = pTz +1 (1)
U, z( R, PRC,  pT,
roe p — onepatop Jlannaca; T1=R1C1,T2=R2C, — noCTOSHHbIE BPEMEHU; MHBEPCUS CUrHamNa yuTeHa Hanpasne-
HWeM cTpenku HanpshKeHUs Ueuix.

CurHan Ugux (t) nepecTaeT n3amMeHsTbCA BO BPEMEHU M COXPAHSIET HEKOTOPOE MOCTOSIHHOE 3HAYeHue, KO-
raa Usx(t) cTAHOBUTCS paBHbIM HYIKO. OTO COOTBETCTBYET acTaTUYeCKOMY NPUHLMMY PEryn1poBaHus.
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Ha puc. 2 nokasaHa cxema perynsropa Toka, Ans nepepatoyHon dyHkumm Wi, (p) = KOTOpPOM

Heobxoaumo onpeaenuTb napameTpbl T1, T2 1 anemenTsl R1, Co, Ro.
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Puc. 2. CTpykTypHas cxema KOHTypa perynmnpoBaHus Toka

lMepenaTtoyHast yHKLMS SKOPHOW Lienu ABUratens ¢ M3BECTHbIMM NapaMeTpamMm akTUBHOIO COMPOTHB-
nexust Ry 1 NOCTOSIHHOM BpeMeHn Ty BCer SKOPHOM LEenu 3adaHHOro anektponpueoga [3]

K >L 1
Wyp)=—"—; T,= " Ky=—
Tp+1 R, .
lMepenatoyHas (yHKLMS TUPUCTOPHOrO npeobpasoBatens (ynpaBnseMoro BbINPAMUTENS) UMeeT BUg
anepuoamn4eckoro 3seHa, rae Km v T — KOAPHUUMEHT YCUNEHNS 1 NOCTOSIHHAs BpeMeHn npeobpa3oBaTens

KTI‘I

Win(p) = m1 Kin =K oKy _
lMepepaToyHas yHKUMS AaTumka Toka — 6e3biHEPLMOHHOE 3BEHO C KOI((MULIMEHTOM nepesaym
W (p) = Ky .
lNepepaToyHas PYHKUUS YCURUTENS HaMPsKeHNs
W, (p) = Ky

Onpegenum nepefaToyHyo YHKLMIO 3aMKHYTOrO KOHTYpa PerynpoBaHuns no TOky.
MNepenaToyHas PyHKLUMS Pa3OMKHYTOI Lienu B6e3 06paTHOM CBSA3M NO TOKY
1
|<TI'] (T2p + 1)?KYH
W, (p) = Wor (P)Wop (P)W; (P)W, = : : 2
b (P) = Wor (p)Won ()W (P) Wy, () ToTp+ (T p+1) (2)
C Uenbto NoBblILLEHNS BbICTPOAENCTBUS ANEKTPONPUBOAA NO KOHTYPY TOKa HEOBXOAMMO CKOMMEHCHUPO-
BaTb HaNbOMbLUYIO NOCTOSHHYIO BpEMEHU 13 Yncna T W Ts. Mockonbky Te>>Tmm, TO HEOBXOAUMO CKOMMEHCH-
pOBaTb NOCTOSIHHYIO BPEMEHU SKOPHOW Lenn Tq. U3 (2) cnegyeT, YTo 3TO0 BO3MOXKHO, €CI NPUHSATL NOCTOSH-
HYI0 BpemeHn T2 paBHOM Ty, T4=To.
Teneps (2) nepenuwieTcs B Buae
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I'IepenaTquaﬂ (*)yHKLJ'I/IFl 3aMKHyTOI7I CUCTEMbI UMEET BN

Wi (p) = Wec(P)

T+ W (P)Wyr ()
[Mpu N3BECTHBIX NepPeaaToyHbIX (YHKLMAX 3BEHbEB CUCTEMBI NOSTyYaeM:
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YTobbl NepexoaHbIit NPOLECC B 3aMKHYTOM KOHTYPE MO TOKY Oblfnl ONTUMarbHbIM (Manble AnnUTenbHOCTb
nepexoaHoro npouecca 1 nepeperynuposanne 4+6%), Heobxognmo, 4Tobbl KOIPPULMEHT 3aTyxaHns Obin

NA

paBeH <> =0,707

MMpu ykazaHHOM B Tabnumue COOTHOLLEHUM KOIPPULMEHTOB XapaKTEPUCTUYECKX YPaBHEHWUIN XapaKTep
nepexoaHoro npouecca onpeaenseTcs He BCEMU YneHamMu YpaBHEHUS, a BbIPOXKAEHHbIM XapaKTepucTuye-
CKM YpaBHEHEM BTOPOro nopsaka.

Tabnuua
o | e | T
YpaBHEHWS! XapakTepUCTUYECKOE ypaBHEHME 0, %
ypaBHeHune t1
1 2T1p(T1p+1)+1 2 Tap(T4p+1)+1 47T, 4,33
2 4Tip(2 Tap(T1pt+1)+1)+1 4 Tip(2 Tip+1)+1 76Ty 8
3 8T1p(4T1p(2 1p(T1p+1)+1)+1)+1 8 Tip(4 Tipt+1)+1 144 T, 6,2

970 ycroBMe BLINOMHAETCH, KOrAa XapakTepUCTUYECKOE YpaBHEHE KOHTYPa Ha OCHOBE 3HaMeHaTens
Wa(p) umeeT Bug

2 2 -
2Tminp + 2Tminp +1=0, (4)
rae Tmin — HAMMEHbLUAsA NOCTOSHHAA BPEMEHMN KOHTYPaA TOKa, Tmin=Imn.
[MpupaBHMBaeM KOS(MULMEHTBI NPK P BbipaxeHun (3) u (4):
RT
Kokl 2 )
TN AT YYH
Torga MHOrouneH 3HameHaTens (3) NpMHUMaEeT Bug
2T p* + 2T p+1=2T  p(Trp+ 1) +1.
13 (5) nocTosiHHas BpeMEeHU
1 Rﬂ '
CpaBHuBas Bblpaxenus ans T1 B (1) u (6) Haxogum:
T - R C = 2-l-TI'IKT['IK,EI,TKYH .
1 12 Rﬂ
[MockonbKy Ans KomneHcaumm 6onbLlwon Ta NPUHATO T4=T2, TO
T,=T4=R.C,.
Moactaenss ycnosue ontumyma (7) B (1), HaxoaMM nepegaTouHyo YHKUMIO perynstopa Toka, obec-
NeYnBatoLLY0 ONTUMAIbHbIA NEPEXOAHbLIN NPOLECC (MAHUMYMbI ton U O max)
Tp+1)R
Wer (p) = IR, :
2T KoK 7Ky
MepenaToyHas OyHKLMS 3aMKHYTOrO KOHTYpa Npu TakoM Perynsatope UMeeT Bug,
1 1

K r _ KJ:[T
2T'I'2I'Ip2 +2Tp+ 1 2T p(Tp+ 1) +1

Wy (p) =
XapaKTepVICTVNeCKoe YPaBHEHNE NO 3HAMEHATEN0
2T p(Trpp+1)+1=0

COOTBETCTBYET NOMHOMY XapaKTEPUCTUYECKOMY YPaBHEHWIO CUCTEMBI BTOPOrO nopsiaka (Tabnuuya).
370 03HAYaeT, YTO NepexoaHbIi NPOLIECC B KOHTYPEe TOKa Mpu BbIGpaHHOI HacTpoiike perynsitopa 6y-
[EeT ONTUMarnbHbIM.
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