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MUMMYNbCHbIU NMPEOBPA3OBATE/b

K.B. MEHAKEP,

A.C. UBETAEBA,
poLeHT 3abankanbckoro acnupaHt
WHCTUTYTa XENe3Ho-

[OPOXHOr0 TPAHCMOpTa,

KaH[. TeXH. HayK

MOLIHOCTU

KrroueBble cnoBa: s5ieKTpu4eckas LeHTpann3ayus, rnpo-
MEXYTOYHas CTaHLMS, pe3epBupoBaHNe, akKyMynsTopHasi
barapesi, penyKUMNOHHbIA rpeobpas3oBaresib MOLYHOCTH,
BbINPAMUTESTb, KaTyLLKa

B ctaTbe onucaH NpuUHUUN 4eNCTBUS UM-
nysbCHOro npeo6pasoBaTtens MOLHOCTHU
aneKkTpu4yeckou aHeprum (UMM), npume-
HEeHue KOTOpPOro NO3BOJIUT COKPaTUTDb
YUCNO aKKYMYNSATOPHbIX 6aTapen B BBOA-
HO-BbinpssMuTenoHou naHenu NBB-3L
A0 ABYX C OAHOBPEMEHHbIM CHUXEHUueM
notpeénsemon mowHocTu go 10 pas.

B OnektponutaHue yctponcTe IOLI npomexXyTo4HbIX
CTaHUUM NpoeKTUpyeTCs, Kak Npasuno, no 6esdatapen-
HOV cucteme. AKKyMynsaTopHble 6atapen Ha noctax Ol
yCTaHaBMMBAKTCA TONMbKO AN PE3EPBUPOBAHUSA MUTAHNS
penenHon annapaTypbl, annapaTypbl TeneynpasfieHns u
TenecurHanuadaumm (TY-TC), AMcneTyepcKon LeHTpanm-
3aumm (L), ycTtponcTs cBA3KN, aBapunHOro OCBeLLEHS
nocta O n rapaHTMpOBaHHOIO MUTaHWUA CUJIOBbLIX Ha-
rpy3ok. NpegycmaTpuBaeTCcs Takxe pe3epBuMpoBaHue
NUTaHUSA KPacHbIX 1 NIYHHO-6enbIX NamMn BXOOHbIX CBETO-
POpOB OT akKKyMYNATOPHbIX 6aTapen, pacnonoXeHHbIX
B 6aTapenHbIX Lukadax.

Bblicokas CTOMMOCTb 1 60rbLLIOE KONMYECTBO aKKYMY-
nATopoB (#o 12 n 6onee), HEBO3MOXHOCTb MOMYyYeHUs
60MbLUNX pa3psaaHbIX TOKOB, HA3KasA HAAEXHOCTb BbINps-
mMuTenen n cHuxexve K yctponcrea nuraHus 3a cHeT
HanM4Ma MHBEPTOPOB, MPeobpasyoLLMX MOCTOSAHHbIV
TOK B NepeMeHHbIN, NpeaonpeaensoT Heo6xoaMMOCTb
NMOMCKA HOBbIX TEXHUYECKMX PELLEHW.

B [1, 2, 3] onucaH npuHUMN OEACTBUA UMMYNbCHOro
npeobpasoBaTens MOLLHOCTM 3NEKTPUHECKON SHEPrum
(UMM), npUMEHEHNE KOTOPOro MO3BONUT COKPATUTL YNUC-
1O aKKYMYNATOPHbIX 6aTapen 0o AByX C O4HOBPEMEHHbIM
CHMXEHVEM noTpebnisemon MoLHocTu fo 10 pas.

Kak nokasblBaeT npakTuka B aBapurHOM pexume
BpeMs paboTbl aKKyMYNSATOPHbIX 6aTapen obLLen emKoc-
Tbio 140 A-4 He NpeBbILAET 4 Y NPU TOKONOTPEGIEHNN
Harpysku B 30 A.

B nocneaBapuinHOM pexxunme 3Ha4eHne Toka hopcu-
poBaHHOro 3apsaga 6araperi coctasnsieT 10 A. C y4eTom
NUTaHUA Harpy3Ky pacxof rno TOKy He npesbiaeT 22 A.
Hanps>xeHne nuTaHns Harpy3ku 1 3apsakn akkyMynsaTop-
HbIX 6aTapen coctasnseT He 6ornee 26,8 B, a 3HayeHne
MOJSTHOM MOLLHOCTW CUCTEMbI PE3EPBUPOBAHNS C YHETOM
peakTuBHOM cocTasnsatoLlern — 1600 BT [4].

C uenblo CHMXEHWA 3JKChyaTaunoHHbIX PacxodoB
M noTpebnsaemMon MOLLHOCTU npeanaraeTcs OCHacTUTb
(I'IBB—G;_I, MMMNYNbCHbIM NpeobpasoBaTesieM MOLLHOCTU

puc. 1).

B wTartHOM mcnonHeHun pesepBHas nogcucrtema
naHenu NBB-3L} ocHaweHa BbinpamuTensmm B6 n B7,
npegHasHa4eHHbIMU 411 aBTOMAaTMYECKON NOA3apsaaKm

aKKYMYnATOPHbIX 6aTapen B HOPMAasibHOM pexume U
Ans dopcurpoBaHHoro 3apsga B nocneaeapuiHom. OT
aKKYMYNATOPHLIX 6aTapert Yepes uHBeptop UT1 no
uenun MXMN-OXI1 pesepBupyeTcs nutaHue aBTOMaTw-
31POBaHHOro pabo4ero Mecta AeXypHOro rno CTaHuum
(APM OCIM), a yepes nHseptop T2 no uenu NXN-OXN
— nutaHwue yctpowncts CLIB.

BHenocToBble Lieny 1 nHavKaums Ha Tabo [eXypHbIX
Mo CTaHLUMW NUTAKTCA OT [OMONTHUTENbHBIX BbINPAMUTE-
neri B16 n B14, He nokasaHHbIX Ha PUCYHKe.

YcTaHoBKa MMMNysbCHOMO NpeobpasoBaresist MOLLIHOC-
™ B uenu MNMBM1 n MBI noMMMO yMeHbLUeHUs Yncna
aKKYMYNSATOPHbIX 6aTapen 1 3Ha4YUTENbHOrO CHUXKEHUS
NnoTpe6nseMoin MOLLHOCTM MO3BOSIUT OTKa3aTbCs eLle
oT uHBepTopoB UT1, T2 n BeinpamuTtenen B14, B16,
He yKasaHHbIX Ha puc. 1. Ha ero Bbixoge 0qHOBPEMEHHO
MOXHO Mosy4vaTb HanpsXXeHue NocTossHHoro (6 1 26,8 B)
1 nepeMeHHoro Toka (220 B).

K Tomy Xe yMeHbLUeHVe NoTpebnseMon MOLLHOCTH
npvBeLeT K MOBbILLEHNIO HAOEXHOCTU paboTbl BbINPS-
mMuTenen B6 n B7, Kaxabl N3 KOTOPbIX paccyntaH Ha
npegenbHbIn TOK B 10 A. Ho, Kak nokasbiBaeT NnpakTuka,
MpW YCKOPEHHOM 3apsafe 3Ha4eHve noTpeb1aeMoro Toka
MOXeT yBenuumsatbes 0o 30 A.

YrpoLeHHas cxema nMnyrnbCHOro npeodpasosaTens
MOLLIHOCTU (pPUC. 2) COCTOUT M3 ABYX KOMMYTUPYIOLLMX
anemeHToB VT1 n VT2, BbINOMHEHHbIX Ha TPaAH3UCTO-
pax, AByX konebaTesfibHbIX KOHTYPOB, BKIIOYEHHbIX MO
CxemMe pe3oHaHca TOKOB, reHeparopa ynpasnsoLmx
nmnynbcoB GN1, npeo6pasosartenen HanpsxeHnsa TV1
n TV2, a Takxe BbINpsMUTESNIEN U CTAOUIN3ATOPOB, He
npefcTaBeHHbIX Ha Cxeme.

MpuHUMN ero paboTbl OCHOBAH Ha Mepuoan4eckoMm
HacbILLEeHNN 1 paspsge KaTylwku WHOYKTMBHOCTM L1,
HaxofsLLenca B pexunme pe3oHaHca TOKOB, KOTOPbIN
obecre4vmBaeTcs 3a CHET NOAKITYEHHON naparsnnesnbHo
katywke emkoct C1 3a CUHXPOHHOCTb W Mepuoamny-
HOCTb NpoLecca OTBeYaloT ANEKTPOHHbIE KMoy VT1 un
VT2, paboTaroLlme B npoTmMsoase nop ynpasneHnem
reHeparopa mMmnynbcoB. NMpu paspsge MHAYKTUBHOCTU
L1 aHeprua HakannueaeTcs B eMKkocTn C2.

MHoykTuBHOCTL L2, paboTaroLLias B pexxume pe3oHaH-
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PUC. 1
ca TOKOB, COBMECTHO ¢ eMKOCTbo C2 06pagdytoT koneba- U,, U, — Benn4nHbI BXOAHOO U BbIXOAHOIO Hanpsixe-

TENbHbIN KOHTYpP, 06ecne4YvBaoLLnin MUTaHNe Harpy3ku
nepemMeHHbIM TOKOM. [1Ba nepBuYHbIX konebaTenbHbIX
KOHTypa obecnevymBaloT 60nbLUy0 3PPEKTUBHOCTL
HaKOMMEHUS SHEPTUN.

MonynpoogHmkoBkin anog, VD nckntodaeT paspsag C2
Ha MHaYKTMBHOCTL L1. TV1 1 TV2 cnyxat ons nonyyeHns
Tpebyembix 3Ha4eHWI HanpsxeHns (6 1 26,8 B cooTeeTc-
TBEHHO). B peanbHoln cxeme UMM, nocTpoeHHOro no
OBYXTaKTHOM CXeme, B Ka4eCTBE 3TUX TPaHCHOopMaTopoB
NCNosb3YTCA UMMNYNbCHbIE NMpeobpasoBaTenu.

[MoTpebnsaemana MOLLUHOCTb MpeobpasoBaTens He
npesbiwaet 250 BT npu BXOOHOM 3Ha4YeHUM Hanps-
xeHua 24 B n toke 10,8 A. MNpepenbHaa cymmapHas
MOLLHOCTb Ha BbIxoge coctasnseT 2,5 KBT. Takum 06-
pa3oMm, B aBapuriHOM pexume OBe nocnenoBaTtesibHO
BKJIOYEHHbIE aKKyMYNATOPHbIe 6aTapen Ha 12 B eMkoc-
Tbto 120—130 A-4 obecneyart nuTaHne NoTpeduTenen ¢
NoslyTOPHbIM 3anacoMm B TedeHue 12 4. Y1o kacaeTtcs
HOpMasibHOro pexuma, To norpednsgemas MOLHOCTb
BbINpAMUTENS He npesbiwaeT 160 BT, 4to B gecAts pas
MEHbLLIE CYLLECTBYIOLLNX 3HAYEHWU.

B [1, 2, 3] 6bIna packpbiTa NpuUyYnHa MpeBbILLEHUs
BbIXOOHOM MOLLHOCTU rnpeobpasoBaTens OTHOCUTENbHO
€é BXOOHOro 3Ha4yeHus. B ocHoBY ero paboTbl MOMOXEH
PELYKUMOHHBIA MPUHUMM — NPOUrpbiIBAEM B 4acToTe,
BbIUrpbIBaEM B MOLLHOCTU. COOTHOLLEHME BbIXOOQHON U
BXOOHOW MOLLUHOCTKU npeobpasosartens UMM opueHTu-
POBOYHO COCTaBJIAET:
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roe f,, f, — 3Ha4eHna 4acToTbl Ha MHAYKTUBHOCTU L1 ”
HaKonmeanom emkocTtn C2;

HWA npeo6pasoBaTenﬂ COOTBETCTBEHHO.
OHeprus 3apsXXeHHOM MHOYKTUBHOCTK L1 onpegens-
€TCsl KNaCCUYECKUM BblpaXKeHNEeM:
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Hyt0 eMKOCTb C2 BO3MOXXHA MHOrOKpaTHas KOMMyTauus
kKaTywku L1 B TeyeHne 1 ¢ n COOTBETCTBYIOLLEE YBE-
nM4eHne BbIXOOHOM MOLLHOCTM rnpeobpasosaTtens [o
3HayeHwus1, paBHOro

f

Ly, (1) C,Ues .
= 2

3
- ;2 ©)

P, ~

roe Uéz — 3Ha4eHune HanpshkeHus Ha emkoctn C2, B.

Takunm 06pa3om, C Bo3pacTaHMeM HacTOTbl KOMMYTaUmm
YBENMYMBAETCA BbIXOAHAsS MOLLIHOCTb NpeobpasoBaTens.
OpHako cnepyeT y4uTbiBaTbh, YTO 3Ta YacTtoTa 3aBUCUT
OT MOCTOSIHHOW BpeMeHU KaTyLLKKW, KoTopas onpenenset
Bpemsi HapacTaHus ToKa Ha Hew [o BennynHbl 0,6 OT Mak-
cvMalbHOro 3HadeHusi. B cnydae npyvMeHeHus KaTyLluKu
60mbLUEN MHOYKTUBHOCTM NMOCTOSIHHASA BPEMEHW YBENNYMNT-
cs. [pr 9TOM NpUAETCa YMEHBLUNTL HaCTOTY KOMMYyTaLMK,
B peaynbrare 4Yero CHU3UTCA BbIXOAHAst MOLLHOCTb.

Ha nepBbIn B3rnsag MOXeET nokasartbCs, YTO NMOCTOSIH-
HYIO BPEMEHM MOXHO YMEHbLUUTL 32 CYET YBENIMYEHUS
OMMYECKOro CconpoTuBfieHus Katywku. OgHako 3To
NpVBEAET K YMEHbLUEHMIO TOKa HaCbILLEHUS KaTyLIKN U
K eLle 6onee pe3koMy CHUXEHUIO BENNYUHBI BbIXOLHOW
MOLLIHOCTM Npeo6pasosarternis P, B cuny ee KBaapaTuyHoi
3aBMCUMOCTM OT 3Ha4eHus |,. CriegoBartesibHo, KOMMyTa-
LS KaTYLLUKK 3N1EKTPOHHbBIM KIKOHOM cama o cebe He No3-
BONSET 06eCneYnTb NPEBbLILLEHMS BbIXOQHON MOLLHOCTM
npeo6pasoBartesia OTHOCUTESIbHO NOTPEBGISEMON.

ABTOpaM yganoch paspeLumnTs 3Ty Npobremy, npume-
HUB OOHO U3 N30OPETEHNI, peann3oBaHHbIX B MOLENU

F - # # P -
1 |
B e B T T T S S B P B P S o
i v
i all Broem Kanan_A Kaaan B
_:E Bt | AT 00 = pmn
=4 18,701 W 0000V
T&Ti 0.000 ¥ 0000V Conpaiime|
[IETEE] ieang 30 YiDe Ira | 0 ¥w e [F L[]
saarparax 0 e s LR e ¥ | 0 oo W
(] s e am | (&< 0 [[BE 37 T [Oan. | oo | kera | [Her]

e T Eanat_& “Wan B

L b 0,000 135 Tt

i b 0,000 ¥ -1 7SI mi -

1211 0,000 ¥ =X CertpdeeTe

Ubeans Uicany | I0 Wil (FTS T R = e I _‘!'_'l'.i'l
sagapmny X 0O s L e ¥ |0 Vposess | ) [
(i) Ao | s wm | ac ] o iy = Tn (O, | [Hops | Awro | ]
PHC. 3

MMMNYSbCHOMO Npeo6pasoBaTesis MOLLLHOCTU, Ha KOTOpoe
MOJTy4eH NaTeHT.

Ha puc. 3, a npencrasneHa ocuunnorpaMmma n3mMeHe-
HUS TOKa KaTyLUKN MHOYKTMBHOCTU MNPV Nogade Ha Hee
nocnenoBaTeslbHOCTU NPAMOYrOfbHbIX MMMYSbCOB. bnaro-
Japs UCMosb30BaHMIO B CXEME KONebaTernbHOro KOHTYpa,
06pa30BaHHOMO NMHENHOW MHOYKTUBHOCTBIO M EMKOCTbIO,
dhopma BbIXOQHOMO HaNpsXeHWs npeobpasosarens (puc. 3,
6) HOCUT yXXe CUHYCOoMaanbHbIN XapakTep. Takum 06pasom,
Ha ero BbIXo4e Nnony4aem nepeMeHHoe HanpsXeHme, npu-
rogHoe OJ1s MUTaHMA PasfMyHbIX BULOB Harpy30kK.

MpepBapuTenbHblE UCMbITAHUSA WUMMYbLCHOrO Mpe-
obpasoBartens MOLLHOCTM B cCOCTaBe BBOAHO-BbINPS-
MuTensHom naHenu NBB-0L 6b1nmn npoBefeHbl Ha 6a3e
CUCTEMbI MUTAHUA Y4eOHOro MONUIroHa MHCTUTYTA,
NpeacTaBnsALLEro CO60M HEYETHYHO FOPSIOBUHY NPOMe-
XKYTOYHOW CTaHLUMM C YETbIPbMS MPUEMO-0TNPABOYHbLIMU
NyTAMU N TPEMS OENCTBYIOLLMMN CTPENKaMM.

Mpy 3TOM CXEMHbIM CMOCO6OM OblIN UCKIIOYEHDI
13 paboTbl nHeepTopbl UT1, T2 (cM. puc. 2) u Bbinps-
muTenn B14, B16. BMecTo WTaTHbIX akKyMynATOPHbIX
6aTapei ncrnonb3oBan1ch ase 6atapen mapkm A612/150
(30PzV 150) ¢ HOMUHaNbHbIM HanpsHkeHem 12 B kax-
nas. Manas Harpyska CUCTEMbl pe3epBMpOBaHUA Oblna
WCKYCCTBEHHO yBeNu4eHa nyTeM MOAKMYEHUS SNeKT-
ponpubopoB CyMMapHOU MoLlHocTbio 1500 BT.

lMNocne oTkNoYeHVs PUOEPOB NUTAHMA MYTEM U3bATUSA
npegoxpaHuTenen Ha BBogHon naHenu MNMB2-3L Bpems
pe3epBupoBaHns akKyMynaTOPHbIX 6aTapen COCTaBmIIO
12,5 yacos. B xoge ucnbiTaHni1 6b11a BbisiBfieHa HEYOOB-
neTBopuTesibHas paboTta napaMeTpu4eckmnx ctabunmsa-
TOPOB, YCTAHOBSIEHHbIX Ha BbIXOAE NpeobpasosaTens. B
JanbHenLemM cxema 6bina ycoBepLUeHCTBOBaHa nyTem
3aMeHbl CTabunnM3aTopoB NapamMeTpuyeckoro Tuna Ha
KOMMEHCaLMOHHbIE.

B Lenom npuMeHeHne UMnynbLCHOro npeobpasosare-
7151 MOLLLHOCTM B COCTaBe pPe3epBHON CUCTEMbI MUTAHMSA
Luener aBTOMaTUKN U TeNEMEXaHUKM MPOMEXYTOUHbIX
CTaHUMI MO3BOMUT COKPATUTb YUCMO AOPOrOCTOSLLMX
aKKyMynsaTOpPOB B LLECTb pa3 (C 12 0o 2 WT.) U CHU3UTb
3Ha4YeHne NoTPebIAeEMON MOLLIHOCTY NpakTuyeckn B 10
pa3 6e3 3HaYUTENbHLIX KanuTanoBroXeHnn. Npn atom
NosiBISIETCA BO3MOXHOCTb 0TKa3aTbCs OT OBYX WHBEp-
TOPOB W BbLINPSMUTENEN B CUCTEME SNEKTPOMUTaHUS,
MOBbLILLAETCSA €€ HaAEeXHOCTb N YBENNYNBAETCHA BPEMS
pesepBunpoBaHua 0o 12 4.

UMM cebecTtommocTbio nopsaka 10 Teic. py6. MOXeT
ObITb TaKXe UCMONb30BaH B kKa4eCTBE OCHOBHOIO U pe-
3epPBHOM0 MCTOYHUKA MUTaHWUS YCTPOWCTB PasfiMyHOro
Ha3Ha4yeHusl, BKIo4as MOOUITbHbIE CUCTEMbI. ABTOpPbI FO-
TOBbI MPEAOCTaBUTL OMbITHBIN 06pa3eL, AnA NPOBELEHMS
HEe3aBMCKMbIX UCMbITaHWI C LeSbio pacCMOTPEHUSA BOM-
poca 0 NMpUMEHEHUN ero B AEUCTBYIOLLMX YCTPONCTBAaxX
XKENEe3HOOOPOXKHOW aBTOMAaTUKM U TENIEMEXAHUKM.
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