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AKCNEPUMEHTAJIBHOFO UCCJIELOBAHMUS
ABTOHOMHOTIO UCTOYHUKA UMIYJIbLCHOHX MOIILHOCTHU C
UHAYKTUBHO-EMKOCTHbBIM MPEOBPA30OBATEJIEM

®. 11. 3gepes, I'. A. Cunaiinos, A. b. lykyOunn

(ITpecraBiena HaYUHBLM CEMUHAPIOM Kapelp 3AeKTPHUSCKUX
MalUIMH U 00LLeH 3/IeKTPOTeXHHKH)

MynyabcHOe HOMONb30BaHHEe VIEKTPUUECKONW 3SHEPPHH B COBPEMEHHOLT
TeXHHKE HMeeT JOCTAaTouHO 6oabloe mpuMedcHue, OCHOBHONH OTANURTEIBHOM
0c00eHHOCTBIO UMMIYJALCHBIX CUCTEM SIBJASCTCS HAKANIHBAHUE 3JeKTPHUECKO(]
WM 9JE€KTPOMANHUTHON HEPryuu B HAKONUTE A€ B TeueHUe CPAaBHUTENLHO TJIH-
TeJDHOCO BpeMenu d ObIcTpad OTAada ee B Harpy3Ky.

HmMnyabcHble cucTeMbl HeGOabION MOLHOCTH (Wayn=102-+10% k), kax
PAaBUIO, BbITIOJIHAIOTCH ABTOHOMHBIMU, B KOTOPHIX MEePBHYHBIM HUCTOWHHKOM
JHEPTHH SIBJSIOTCH HH3KOBOJbTHAS XHMMHYecKas 6aTapest orpaHHYeHHOH MOLL-
HOCTH MM BaJ 0T6Opa MeXaHH4YeCKOH MOLIHOCTH, 4TO 00yC/A0B/AMBACT HEOOX0-
AHMOCTh CO31aHUA MPOMENKYTOUHBIX NTPeodpas3yiomux yCTPOUCTB A 3apsiia
Haxonuteas. IIpd 3170M B aBTOHOMHBIX CHCTEMAX BEChbMa BAXKHBIM SIBJSETCS
ofecrneueHde HAWBLICIIETO K. T, . [pollecca 3apsja HAaKONUTeAsd W MHHH-
MaJIBHOTO Beca W raGapuUTOB BCEH CUCTEMBI B LEJOM.

K uucay Takux HWMIY/JIBCHBIX CHCTEM OTHOCHTCS aBTOHOMHBIH HCTOUHHK
HMIIYJAbCHOH MOLIHOCTH, BLITOIHEHHLIE 10 CXeMe CUHXPOHHbIH redepa-
TOp — BBINPSIMUTENb — HAKOMHTENbHBIN KoHAeHcaTop (CI'—B—Ch) [1].

Mapecrno [2], uro wuHUMAJIBHBIM 3aTpaTaM 3IHEPNMU ¥ HAUBBICIIEMY
K.ILJ. 3apsiia COOTBETCTBYET JMHeHHOe BO3pacTaHue HamNpsKeHHs Ha KOH-
JleHcaTope B Mpolecce 3apsna, T. € 3apsAl HEH3MEHHBIM TOKOM.

OaHuw 13 cnocoGoB peajH3alliy TAKOTO PEXXKUMa 3apaga HAKOMUTE b~
HOTO KOHAGHCATOPA BJAETCH TIPYMeHeHte HEIYKTHBHO-eMKOCTHOTO Ipeodpa-
soBateas (MEII) B kauecTBe MpoMe:KYTOUHODO 3BEHA MEXKIAY T€HEPATOPOM
NepeMEeHHOTO TOKa W BBINPAMUTENEM, BHINOJHSIOIIEr0 poJb npeobpasoBaTe-
JAsl  HCTOYHHKA HEM3MEHHOI'0 HaMpsKeHUs B HCTOUYHHK  HEH3MEHHOTO
Toxka [3].

B Hacrosuefi cTaTbe APUBOIATCH HEXOTOPbIE PE3YJALTATHI SKCIIEPH MeH-
TAJbHOTO HCCJIEJ0BAHHS 4BTOHOMHOIO MCTOUHHMKA MMNYJAbCHOH MOLLHOCTH
(AMHMM) ¢ HHAYKTHBHO-eMKOCTHBIM mNpeo0Opa3oparteneM, cxeMa KOTOPOrc
npuseaeHa Ha prc. 1.

B kauectBe HCTOUMHKA TIEPEVMEHHOIC TOKa Obisl HCHOIb30BAaH MasOMOLL-
HBI CHHXPOHHbIH TeHepaTs) ¢ JAEKTPOMANHATHBIY BO3OYIKI1eHHeM M PeryJs-
TOPOM HalpsiKeHHs.

HEII Boinoanen no tpexgassoit T-o6pasHOl cxeMe ¢ B3aMMOMHAYKTHB-
HOH CBf3bI0 KaTylieK B Ijie4YaX W HAaCTPOEeH B PE30HAHC HA UACTOTY CHHXPOH-
HOTO TeHepaTopa. '

AI/II/II_ZIVI[{}KE NpHBEJeHb OCHOBHLIC JlaHHBIE 3KCIepUMeHTaabHON YICTaHOBK.
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Puc. 1. TIpuHIHIHAILHAA CXeMa aBTOHOMHOIO MCTOUHHKA HM-
MyJAbCHOM MOLHOCTH ¢ HHAYKTHBHO-eMKOCTHBIM Mpeofpa3oBa-

TeJeM
I'eneparop
Mounocts P =500 Ba
Hanpsxenue N.=40B8
Yacrora t—3500 ru
CKopocTh BpalleHHst n=15000 o6/mun
WHayKTHBHO-eMKOCTHOH npeoGpa3oBatenb
MBAVKTHBHOCTD Apoccetei Ly =09 vru
EvikocTs Ciy == 70 Mxd
Kosboduunent oBasn kaTyurex Ke=1,0
obpotrocTs KatTyuisx Q =15

Coraacywiuit Tpanchopmarop

Tun tpamchopMaTona — TpexdazHbli CTEPKHEBOH
Kosppunuent mparchopmauny Ki =25

CoeauneHue 0OMOTOK AA
Hakonurenbublit kongencarop

Extkocets Crh =240 Mk
HopMaapnoe nanpaxenue Uen == 3000 B
Bpemsi 3apaia t; = 0,230 cex
Bpemsa paspsiia ty =001 cex

Pexxum padorel AMMM — nuxinyeckuit — «3apsa-paspsi».

Hukanueckuii pexkunm padothi AMIM n n3Meneinne HanpsiKeHH# H TO-
KOB B TeYeHHe UMKJAZ B LIPOKHX HpoTenax He MO3BOJIHMAH HCIOJb30BATH B
JAHHOH cXxeMe <CTpe/ioYHble TIPpUOOPBl BBHAY OOJBION HX WHEPUUOHHOCTH.
teBO3MOXKHOI OKa3anach U perucTpaunus YKa3aHHBIX BeJHYHH TMyTeM He-
f10CPEACTBEHHON 3alMcH OCHHAJIOTpPAaMM H IOcAeAylolell HX paciiudpoBKH,
13-3a ICPABHHUTEJbHO BBICOKOH 4acTOTBI CHHXPOMHOTO TeHepaTopa M HH3KOH
4aCTCTHl CTEAOBALHA Pa3PANHBIX UMIY.IbCOB ["M* =03 rn). [TosToMy Gblna
NPHHATA CAeAYIOLas METOAHKA HCCAE[OBAHHS HHEPreTHUeCKHUX MoKasaTenaed
AHMHUM:

I. IlpoBoan/icAa rapMOHMUYECKHH aHAJH3 TOKOB W HANpPSKEHHH C 3a-
WIChI0 OCHH/IOrpAavMM H3MEHEHHs B Tpolecce sapsia BceXx HaHbosee Cy-
IDECTBOHHBIX TapMOHAUGCKHX cocTagadaomux. KannGposka oCuumiorpamy
2TaJ0HHBIMH HANPXKEHHEM H TOKOM IIG3BOAMAA ONMpeIeuTh 3HAUCHHS OC-
'FOBHOIT TapMCOHHYECKOH, OTHOCHTENBHO KOTOPOIH OMpeIesstIvch aMILTHTYIbI
BHICUINX TaPMOHHYECKHX COCTAaBJISIOWIUX.

2. Ilo u3BecTHOW aMOJHUTY/[S MEepPBOH rapMOHHYECKOH H OTHOCHTE/bHBIM
SHAQUEHHAM COCTABASIOMIMX CMEKTPa ONpeaeasaich 3ppexkTustnle 3HaYeHHs
3MepseMbIX BEAWYWH TOKA U HaNPAKEHHA B ICOOTBETCTBHH € BhHiDaXKEHUAMHU
i1y n (2)
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3. MrHoBeHHOe 3HauyeHHe AKTHBHOH MOHIHOCTH ONpEeIeasiyioch NyTeM

3anuCcH OCUWJLIOTPAMM C NOMOILBI0 H3MepPHTENbHBIX LJIeH()OB MOLHOCTH 1O
MeTO1y JBYX BaTTVETPOB.

ITonb3ysich OMUCAHHBIM METONOM, ObLAH 3KCIEPUMEHTAJbHO HCCAeL0Ba-

Hpl COOTHOIOEHHA MEKIAY TOKAMH, HaOPAXEHHUsSIMH H MOIIHOCTAMH BO BCeX

J1eMEHTaX CHCTeMBl M MOCTpOeHnl  paboume xapaxrtepuctaku AMHM

(puc. 2-+-5).
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Puc. 2. Pa6oune xapakTepucTHKH reHepatopa AHHM np#
pabGoTe HAa €MKOCTb
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Puc. 3. Paboune XapaKTepHCTHRH HHAYKTHBHO-€MKOCTHOTrO
npeoOpasosatend AHUHUM npu paGoTe Ha eMKOCTH

Anaans ocuuanorpammMm u pabouux xapakrepuctnk AWM nokaseiBaer,
4To

1) npumenenne MEIl B xayecTBe npoMe:KyTOUHOTO 3BeHA CYIECTBEHHO
MOBbIIHAET K.M.1. Tipolecca 3apsla; cpeaHee 3HaueHHe K.JLJA. IKCIEepHMeH-

31. 3an. 4917. 481
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Puc. 4. Iapamerpsl HarpyaxH npd pabore AHHM Ha emkocTs
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Puc. 5. K. 1. . cHCTeMBl H KOJd4YeCTBA 3aracacMoit HAKOMHU-
TeJieM SHePTHH

TaabHoit veranmoskd AWM mpu  ppemenu 3apsia t; = 3 cex coCTaBiLIO
Nep=0,74, 4TO 3HAUUTEJNbHO MPEBBILIAET K.II.A. 3apsAHOO YCTPOHCTBA ¢
OrpaHUUHBAILUMHE HHAYKTHBHOCTAMH (Ncp==0,6) HaH aKTHBHHIM compo-
THBJACHUeM B LeOH 3apagHOro  KOHTYpa  (mocjae  BHIIPAMHUTE )
{(nep=<<0,5) [1, 2];

2) nacrpoiika MEIl B pe3oHanc Ha 4acTOTY NHTAIOILEr0 HapsiKeHHs
obecrneynBaeT MPAKTHUECKH HEHW3MeHHOEe 3HaueHde Toka Ha Bbixote HWEIL
{puc. 3), OTHOCHTEJbHYIO CTaOUJABLHOCTL TOKZ 3apsja H, COOTBETCTBEHHD,
NPAKTHYECKH JHHeHHOe BO3PacTaHHe HANPAMKEOHHS Ha HAKOMUTEABLHOH €M-
KOCTH B Tpolecce 3apsga (puc. 4);

3) Bbicokue 3HaueHusi KO3 duleHTa MOLUHOCTH TeHeparopd {puc. 2) B
npouecce 3apsana (cos@rep=0,86) nokKaspBalOT, UTO NpPH MPaBHJAbHOI
Hacrpoiike MEIT mpaxTvuecku He NoTpedaseT peaKTUBHOH MOIIHOCTH;

4) mpuwenenue WMEIT ob6ycnoBanBaer OTCYyTCTBii€ HPOBaJIOB BBIXOIHOIO
HATIPAXKEHUS TeHepaTopa, Heu3OeXXHbIX NPH BK/AMOYEHHH CHHXPOHHOTO reHe-
paTopa Ha pa3pPIKEeHHYI0 eMKOCTb, KaK 'HeloCpesCTBEHHO uYepe3 BbLIpAMIi-
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Tedb [1], Tak 1 uepe3 OrpaHMUUBAIOIIHE MHIYKTHBHOCTM HJH CONPOTHBJIE-
HUS;, 3TO OOCTOSITENBCTBO fIBJASIETCSl BecbMa CYILECTBEHHbIM [/ aBTOHOM-
HBIX HMIIYJBCHBIX CHCT@M, B KOTODLIX IeHepaTop, Hapsay c paGoToil Ha eM-
KOCTHOl HAaKOMHTENb, MOXKET TaKike ObiTh MCMO/b30BaH AJd MHTAHHS APY-
rux norpeburesei, T\pe6y}onmx CT20U/IbHOCTH HampsXKeHN.

Pe3yabraThl TapVOHHYECKOTO aHaM3a TPHBEISHbl B TaGmHie.

Tabauna

Copepiatie BBICIIHX FapMOHHYECKHX B KPHBBIX HANpA:KeHHH H TOKOB
B npomecce 3apafa HaKONMHTeNIA

Bpemsa 3apAfga {; cek

! .
0,4 l 08 | 10| 16 ‘ 2,0 | 2,4 ] 2,8 | 3,2
i |

0
rapMOHHK
<
to

CojiepiaHye BBICIIUX TapMOHHYECKHX B Y

Jlunefinoe namps-

XKeHle reHepaTo- 5 30 48 7.1 8.4 9,0 9,2 9,2 9,2 92
pa 7 1,6 24 3,2 3.2 3,1 3,1 3,0 2,9 28
®dasubill TOK 5 300 320 330 295 258 2256 190 17,0 15,5
reHeparopa 7 120 9,0 6,0 5,0 4,7 4,5 43 4,0 4,0
dasznoe Hanpa- 5 180 235 240 195 16,5 M7 13,6 125 12,1
wenne METT 7 40 3,5 2,5 2,5 3,1 3.6 38 40 4,0
®aszuwetit Toxk UEI] 5 45 6,5 106 135 156 170 176 176 17,5
®dasnoe Hanpsxe- 7 16 2,0 2,7 3,2 3,7 4.0 4.5 5,1 5,3
HHe Tpanchopma- 5 90 140 200 180 14, 12,0 11,0 10,0 9,5
ropa 7 55 95 125 8,0 5,7 4,0 3,2 2,5 2.4
Pa3Huil  TOK 5 45 68 104 135 156 16,7 17,5 180 18,2
TpaHchopmaTopa 7 — 0,0 2,0 35 45 5,2 6,0 6,6 7.0

[apMOHNUECKHIT aHaAu3 TOKOB W HAMDPAKEHHI HA BHIXOJE TeHeparTopa,
HMEIT n coraacywouiero mpaHcopmaTtopa iT0Ka3biBaeT, YTo

1) ¢dopMB! KPUBBIX TOKOB M HAMPAXKeHHH JedHOpMHUPYIOTCS B mpolecce

3apsia, MpHYaM /B KPHBBIX OTCVTCTBYIOT mpmomqecxne KpaTHble YHCAY
(has cucTeMbl, a Takye UeTHble TapMOHHISCKHE;

2) Hanbosee ICYIIECTBEHHBIMH M3 BLICUIHX FapMOHHYECKHX BO BCEX CJY-
yasx ABJAAIOTCA 5-1 M 7-1, H3MeHeHHe KOTOPbIX 3a BpeMsa 3apsaja NoKasaHo B
Tab.1Hle;

3) cojepxkaHHe BBHICHIMX TapMOHHYECKHX B KPHBOH BBHIXOAHOTO Hamps-
JKeHHs TeHepaTopa B TeUeHHe BCEro BPeMeHH 3apsja He mpesimaer 10%,
YTO ellle pa3 CBUAETEAbCTBYET O BO3MOXKHOCTH HCNONb30OBaHHs TeHeparopa
AWM 115 muTaHHs APYTHX MOTpPeOHTENeH;

4) dopvbl KpuBbIX (pa3Hblx TokOB Bcex sjgemedToB  AMMM, a rakoke
dhazueix nanpsxkenuit MEIl u coraacyiomero TpaHchopMaTopa 3HAYHTENb-
1o Hexamensl (10 20+-30%), uTO XO/MKHO OBITH YYTEHO NpPH NPOEKTHPOBA-
HUH 371€MEHTOB ABTOHOMHONO HCTOYHHKA UMIYJIBCHOA MOIHOCTH € HHIYK-
THBHO-eMKXOCTHBIM Mpeolpa3osaTteneM.
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