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AJEKTPOMAIIHWNHHDBIH YCUJIUTEJIb C YIIPABJSEMbIM
NoMyNPOBOOAHHUKOBbIM KOMMYTATOPOM

IM. C. Poiiz, B. E. Tpopumenko, A. H. Ckopocnewkun, M. JI. Kocthipes,
3. ®. OGepran

(PexoMennosaHna HayYHBIM ceMUHapoM Kadeap 3JeKTPHYECKHX MALLHH
U oOuleH 3JEKTPOTEXHUKH)

B KauecTBe MCTOYHHKOB MePEMEHHOr0 TOKA PEeryJiHpyeMoil yacToThl Ipu-
MEHSIIOTCS pasjnyHble 3/eKTPOMAalUHHHbBIE, MOJYNPOBOAHUKOBBIE ¥ MAaUIHHHO-
MoOJYIpPOBOJHHKOBEIE NpeoHpasoBaTesnH.

DJyleKTpOMallHHHble NpeoOpasoBaTe/id PeryJHpyeMod YacTOThl HaULIH
OI'PAaHHYEHHOE TPHMEHEHHe BCJeJCTBHE MPHCYIUMX HM HETOCTATKOB: $0Jb-
ol Bec H rabaprThl, TSXKeJble YCA0OBHSA KOMMYTAlM|, OFpaHHUMBAOLLe TH-
anasoH 4acToT, HU3KHI K.ML.JA., 3HAUMTe/AbHAsi WHEPIIHOHHOCTD.

C nvauvana 1960 roma g noJiy4eHUst MePEeMEHHOT0 TOKa PeryJupyeMol
4aCTOTHl NPHMEHAIOTCA CTATHCTHYECKHE TOJYNPOBOJHHKOBHE INpeobpa3oBa-
TeJIM Ha TUPHUCTOpax, a TaKKe MAaIUNHHO-TIOJYIPOBOIAHHKOBBIE arperarhl.
ITpumenenune mocaefHux, 0COGRHHO B COYETAHMH ¢ OECKCHTAKTHBIMHU reHepa-
TOpPaMH, BeCbMa IIePCIEeKTHBHO IJS IMOJyUeHHs cTaOWuN3HPOBAHHON YaCTOTH
BBICOKOH TOYHOCTH IIPH IlepeMeHHON CKOpOCTH BpalleHus Banta [!].

OcHoBHOH HeNCCTATOK CTATHYECKHX MOJYNPOBOAHMKOBHIX mpeodpa-
30BaTeJied, a TakXke MAIIMHHO-NOJYIDOBOAHHKOBLIX CHCTEM C YIpaB/ifeMbIM
IOJIVAPOBOLHAKOBBIM KOMMyTaTopoM (YIIK) Ha BHIXOZE COCTOUT B TOM, UTO
CHJIOBBIE IIOJIYIPOBOAHHMKOBEIE 2JIEMEHTHI PACCUMTHIBAIOTCS HA NOJHYIO MOLL-
HOCTDh HarpysKH, 4T0 CYIECTBEHHO YCJIOXKHAET H YIOPOKaeT yCTaHOBKY. Kpo-
M€ TOTO, HelOCPEACTBEHHOE NOJKJJIYeHHe MOJYNPOBOJHHKOBBIX TPHOOPOR K
HarpysKe CHH}KAeT HAXeXKHOCTb: BO3MOXKHBI CPbIBEI KOMMYTallHH BeEHTHJEl
UpH K3MEHEHHHM Harpy3KH, BBHIXOJ MX H3 CTpPOsI HPU Neperpys3xax Mo TOKY,
nepeHanpsaxeHusax H Ip.

ITonyuyenue xopomeii ¢GOpMBl KPUBBIX TOKA H HANPSKEHHs1 HA BBIXOAE
B JOCTATOYHO IIHPOKOM JHaNa3oOHe YacTOT TakxKe 3aTPYyAHHUTENbHO.

OTH HeJ0CTAaTKH B 3HAYUTE/JBHOH Mepe YCTPaHSIOTCS B MALIHHHO-MOJY-
IPOBCAHUKOBON cucreMe npu pasmemieHun YIIK Ha Bxome. Takas cucrema
paboTaeT KaK YCHJIHTeNIb PEryjHpyeMoit yactroTel. Onucanue pabors Mpen-
1araeMoro yCHJIHTEJS PeryJaupyeMoi uactoTel (DMY-P4) u siBasercd npen-
MeTOM HaCTOsIed CTAaThH.

IlpennaraeMblii 371eKTPOMAINKHHBIN YCHIUTENb PErYJHPYEMOH YacTOThl
{(OM¥-PUY) cocrour ©3 acuswxponsoro reseparopa (oomorkn Wy u W;
pHC. 1), BO3OyKAaeMOr0 OT HCTOYHHKA MOCTOSHHOTrO ToKa uepes YIIK u o8-
MoTKY Wi. PoTOop acHHXPOHHOro reHepatopa BpalilaeTcst NPUBOJHBIM ABHIra-
TecleM (HanpuMep, aCHHXPOHHBIM).

O6MoTka BO36yIKICHHUS BBHIMOJNHSETCS [0 THIY SKOPHOH OOMOTKI Ma-
IUHH [OCTOSIHHOTO TOKA, OTBOABI OT KOTOPO# MOAKJ/IIOUEeHbl He K MJacTHHAM
Kostekropa, a k suedkam YIIK. O6morka ynpabjeHuss MoxkeT OblTb Kak
3aMKHYTOH, TA4K H Pa3pe3HOH, OJHAKO C TOYKH 3PEHHS JYyUlIero HCMNO/Jb30-
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Puc. 1. IlpuHnunuajpHasa c¢xeMa IOMY-PY

BaHHsl yCTaHOBJeHHON MomHocTd YITK unenecoo6passee muorodasuas pas-
pesHas oOmorka. YIIK, oGecrneunBasi 3aKOHOMEpPHYIO M0CJI€/0BATE1bHOCTD
MOAK/IIOUEHHS U OTKJIIO4YeHus (a3 OOMOTKM yNpaBAeHHs] K IOCTOAHHOMY HC-
TOYHHKY VOPaBJeHMd, CO3LaeT B MallMHe BpaUlalONIHICH MATHHUTHLII NOTOK
Bo30yxKaeHns. [Torok BO3OyKAeHHST HABOZHT 3AC B BHIXOAHOH OOGMOTKE
W, u portopHO#t Ws. ‘

MaMenssa vactory nepexsaoueHHd $pa3 oOMOTKH yIpaBJeHUA, MOKHO Pe-
I'yJHpOBaTh YacTOTy Ha BLIXOJE YCHJIUTeNsi TMPAKTHYECKH OT HECKOJLKHMX
repi 10 MaKCHMaJbHO UaCTOTHI, ONpeAeaseMOoll YUUCIOM NOJIOCOB aCHHXPOH-
HOTO reHepartopa P; m CKOPOCTbIO BpallleHHsl poTopa n.

farrx max=Pi-n. (1)

daa obecredeHusi TeHEPATOPHOrO peXKHUMa POTOP ACHHXPOHHOIO TeHe-
patopa N0J:KeH BpalllaThCA B OJHOM HaNpaBJeHHH C HOJeM BO3OYKECHUS,
npuHyeM CKOPOCTbL POTOpa AOJIXKHA OBITH OOJIbIIE,

PaGoras ¢ oTpHIATENbHBIM CKOJIbXKEHHEM, FeHepaTop OTAaeT aKTHBHYIO
MOIILHOCTb, MOCTYHAIOIIYIO C Baja, B Hapy3Ky H 0OMOTKY Bo3OyxjueHus Wi,
Gaaronaps yemy Pe3Ko CHHIK2eTCs MOIIHOCTb ynpasJerus. [Ipu onpenesnen-
HOM 3HAYeHHH CKOJIbJKeHHS, CONPOTHBJICHUA HATPY3KH H AKTUBHOTO COTMPO-
TUBJIEHHS B i€ POTOPA MOXKET BO3HUKHVTb CaMOBO30YKIEHHE,

Yrofu 00ecneunTh yCUNHTeIbUble CBOHCTBA FeHEpaTopa B iHPOKOM JIH-
anasoHe H3MEeHSHHs HArPy3KH, peisaraercs cHabIuTh €ro MoAMAaTHUYHBAI-
el 06MoTKOi We, HAMOTaHHOH BOKDYT CIIHHKH CTATOPa M BEJIOUEHHOH MO-
CJle[10BaTelbHO B IieNb YOpaB/deHHs. B 3ToM cayuae npu yBesHuYeHHH KO3(-
(HIHeHTa yCHIeHHsT Bo3pacTaeT ToK o6moTok W, u We, ciiHHKa renepaTopa
HACbILIAETCSH, H CaAMOBO30YK/JIE€HHS He BO3HUKAET. .

ACHHXPOHHBIi TeHepaTop YCHJIMBAeT HLIL OCHOBHYIO TapMOHMKY Ha-
NpsizeHusi. 3a CUeT 3TOFO, a TaKxkKe MPHUMeHssT COOTBETCTBYIOIEe YKOpOue-
Hue O6GMOTOK H coefumenue (a3, MOKHO 0e3 CrneHHaJdbHbIX (QHABTPOB obec-
neylTb XOPOIIYI0 (OPMY HaNPSAKEHHS H TOKA Ha BHIXOJAE BO BCEM JHanaso-
He yacToT paboThl YCHJAHTENS.

VlapecTHO, 4TO AJsl MOJYYEHHS MaKCKMAaJbHON MOWIHOCTH OT aCHHXPOH-
HOI'0 reHepaTopa HeoOXONHMO IO Mepe YBeJTHUEHHS €r0 CKOJbXKEHHA yBe-
JTHYMBaTh aKTHBHOE CONMPOTHBJEHHE Hen# poropa. [103ToMy AManasoH CKOJb-
KEHHIT TeHeparTopa, a 3HayMT, H padouuil A#anasoH 4aCTOT YCHJIHTENS, B KO-
TOPOM TeHepaTop JAaeT AOCTATOYHO OGoJbluoe ycuaeHune (He Menee 10—20),
CYLIECTBEHHO 3aBHCHT OT KOHCTPYKUHH pOTOpA.

ITpuMeHeHnne OGHIYHOTO KOPOTKO3aMKHYTOTO POTOpPA [AAET OYEHb Y3KHi
auanason yacrot 1:(1,1—1,15). Ilpumensis porop ¢ ruayGokuMu  naszamu,
porop lendepa, pasnblii LOTOP ¢ RHIHECEHHBIMH HH/YKIHOHHBIMH CONpPOTHB-
JTeHUSIMH KOHCTPYKIIHH P030Ba, MOXKHO yBeanunBath paboyuil AManas3oH A0
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1:(2—5) [2]. VBesnueHHe COMPOTHB.IEHHS POTOPA C POCTOM  CKO.ibKeHHS
£ JJaHHBIX KOHCTDPYKUHAX obecrmeynBaeTCs 3a cyeT SIBJEHHWS BLITECHEHNIST TO-

Ka.
OcHoBsno#n HEeNOCTATOK VKA3aHHbIX KOHCpr}{I_[Hﬁ COCTOUT B TObM, YTO

[IOTEPH CKOJbXKEHHA BBLACIAOTCA B UeNH poOTOpA W HAYT HA Harpes MallHHbI,
H4TO CHMXKAaeT K.IM.[4. Ha HH3KHX HaCTOoTax H MNPUBOAHUT K YBEJHUEHHIO ra6apu~

TO MallHHbI.
JIJIH YCTPAHEHHA 3TOTO HeACCTaTKa Mnpeaaaraercd BBINIOJIHATL  POTOP

(ha3HBIM W MOLIHOCTH CKOJIBXKCHHS 113 POTOpPa uepe3 KOHTAKTHBIE  KOJbIA
(1, 2, 3) nopars Ha Bxox YIIK, uto 1aer vBennuenue vcuaenus IMV-PY u

NOBBILIAET K.M.J. arperara.

B GeckoHTAaKTHOM BapuaHTe 15 3TOI LHEAH HCIOAb3YeTCsH AOMOJHHTE. 1b-
Hblil Kackal (o6MoTkH W4 1 Ws), cTaTopHas o6MoTka W5 uepe3 BoblllpsAMi-
Teqib B nogkaouena Ha Bxoa YIIK.

Uucao map mosCcoB AOMOJHITEIBHOIO Kackana Py oTauyaercs or 4icaa
fap noJwcoB reHeparopa Pj, 4To HO3BOISET COBMECTHTb UX B OAHOM MarHH-
TONPOBO/LE.

Ecan noae o6motkn W, BpamaeTcs COraacHo ¢ pOTOPOM H AOMOJHITE Ib-
Hblil Kackaj padoTaeT B JABHTATEIbHOM pPE/KHMe, TO HACTb IHEPTHH CKO/Ab-
JKeHHUSl reHeparopa BO3BpaWiaeTcs Ha BaJ, a 4acTh SHEPIHH NMOCTYyHAeT HA
exon YIIK.

Ecan nose oomorkn W, Bpamaercs  BCTPEUHO € POTOPOM i AONO.THII-

TeJIbHBIIT Kackaja paboraer B pexlMe aCHHXPOHHOIoO npeobpaszosaTe]s ua-
CTOTBI, JHEPTHS CKOJbKEHHS, VCHJIeHHAHd JOMNOJHHTEIbHBIM KackaloM, [10-

ctynaet Ha pxoa YIIK.

[To cxeme (puc. 1) 6bl1 H3rOTOB.JICH If HCIBITAH  ONBITHLIE — oOpa3sern
(puc. 2) Ha mouocts 800 67 u muanason uactor 30—170 ey [4].

Puc. 2. O8muii pug 2MVY-PU ¢ VIIK

Taxnm oGpasoM, npenioxenubit IMY-PU ¢ YTIK Ha Bxojge, obaaxasn
BLICOKIM OBICTpOAeHiCTBIEM, THOKOCTLIO PErVTiPOBAHHS [10 YACTOTe 1 HAnpH-
JKEeNiO, xopourell (OPMOMl BLIXOTHOIO HAPAKEHHA 1 TOKAa, HA18KHOCTLIO,
OTBEYaeT COBDEMEHHBIM TPeOOBaHISM H MOMeT ObiTh MCIO/Jb30BAH B aBTO-

MATU3HPOBAHHOM JICKTPOIPHBOAEL.
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Bumecte ¢ Tem Gsarofaps yCHIHTEJIbHBIM CBOMCTBAM 2CHHXPOHHOTO re-
HepaTopa CYLIeCTBEHHO CHMKAeTCst, M0 CPABHEHHIO CO CTAaTHYECKHMH npeod-
pasoBaTe]siMH PeryJHpyeMOd 4acTOThbl, YCTaHOBJEHHAs MOIMHOCTH CHJIOBBIX
siaeMeHTOB YIIK, moBelaeTcss HX 3KCIIyaTaliMOHHAsl HAA1eXHOCTh.

[Ipeanaraemas cxema DMY-PY ¢ YIIK Moxer ObiTh HCIOMbL30OBAHA AJIS
MoIyUeHHs1 CTaOUJAH3HPOBAHHGH 4aCTOTHI BBLICOKOH TOUHOCTH NPH HAJHUHH
MePBHUUHOIO ABHUTaTeNsl, BPAllalOUErocsi ¢ NnepeMeHHOH CKOPOCTHIO.
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