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YYET BJUSIHUA NAPAMETPOB CEPAEYHHKA HA PABOTY
TPAHC®OPMATOPA B PE)XUME HMMIYJbCHOHM HATPY3KH

O. U AHJEPMAH

(IIpencrariieHa HAYYHLIM CeMHHAPOM Kadelp SIERTPHYSCHHX
CTaHIHA B BJIEKTPHIECKUX CeTell M CHCTeM)

B HexOoTOpHIX CXeMax 3JeKTPONUTAHHS 3JEKTPOHHBIX YCKODHTeAbHBLY.
YCTDOHCTB TPaHCPOPMATOPH paBoTaloT B DEXKUME HUMIYJIBCHOH HATPY3KH,
KOCJAa HA [EePBUYHYI0 OOMOTKY MHOJaeTcss CHHYCOWJajbHOE HanpsiKeHHe
HPOMBIIIJIEHHON YACTOTHl, @ TOK B HArpy3Ke INPOTEKAET HE3HAUATEIEHYIO
yactb mepuona [1]. Hanpsixenne nepexomnoro DeXHMa, BOIHHKZIOIIETO
i1pH BKJIIOYUEHHUH HArpy3KH, TDH COOTBETCTBYIOHIEM MOA0Ope TapaMerpos
TpaHcopMaTopa U JOCTATOUHOH €MKOCTH BTODHYHOH OOMOTKH OTHOCHTE/b-
HO 3eMJIH COXPaHsieTCsl NMOCTOSIHHBLIM NG BeIMYMIEe ¢ ONpeesieqHO# cTe-
NeHbIo TOYHOCTH B TedeHHe HEKOTOporc BpeMenu. Yem MeHbiie npeibsaeasie-
Mble Tpe6OoBaHUs K CTAOH/IBHOCTY HANpsiKeHus, TeM OO/blie BO3MOXKH2s
AjauTenbHoCTh uMOyaAbca. B [2] unpuBoasATcs pesyabTaThl HCCIELO0BaHUS
RAHAHHS apaMeTpoB TPAHCHOPMATOpa Ha MAaKCHMAJIBHG BO3MOMKHYIO LAH-
T€JAbHOCTb UMIYJbCA IPH 32J2HHOH CTaOHIBHOCTH HAUPSKEHHUS.

B [1] u [2] marHHTHas nPOHANAEMOCTH CepJIeYHHKA p NPHHHMANACH
paBuoil GecKoHeuHOCTH. B NeficTBUTeNbHOCTH | UMEET KOHEUHYIO BeJHuHHy
H 42MEHSIeTCS BO BpPEeMeHH B (QYHKUMH HalpSAXKEHHOCTH MAarHHTHOTO HOJS.
B npepnaraemoii CTaThe NPHUBECHC CPaBHEHHE DPe3YJbTATOB HCCICNOBA-
HIIST BJAMAHHAS TApaMeTpoB TpaHchopMaTopa Ha MAKCHMAJBHC BO3MOXKHYIO
JIATSIBHOCTE HMIIYJbC2 € yueTom 1 0ez yuera BETBU HAMATHHUYNBAHUI.

CxeMa 3aMelIeHHs ¢ COCPeLOTOUeHHBIMU TiapaMeTpami Tpancdopma-
TODA € HMIOYJBCHOM HAIDY3KOH Hpi yueTe BETBH HAMATHHUMBAHHAS MOXKeT
GhiTh IPejcTaBAeRa puc. 1.
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r; u L, — akTUBHOE CONPOTHBJCHHE H HHAYKTHBRHEOCTh DACCeSHIS HEepBHUY-
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ry’ n Lo/ — npuBeneHHBe K UMCAY BHTKOB NEpBHUHOH OOMOTKH COOTRETCTBEH-
HO AKTHBHOE CONPOTHBJEHNEC U HHIYKTHBHOCTE PACCCHHHUS BTOPHY-
HOH 0OMOTKY;
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C — npuBeJeHHas BeIMUHHA BLIXOAHOH €MKOCTH, BKIOUAIOIIas B ceds
€MKOCTb BTOPHYHON OOMOTKH OTHOCHTENBHO 3EMJH U JOMOJHH-
TEJBHO BKJIIOUEHHYIO eMKOCTh Ha BEIXOAE Tpauchopmaropa:
R -~ npuBeacnnas BeJMUNHA CONPOTHUBJICHHS HATDPY3KH;
L, # Rp — MHAYKTHBHOCTb BeTBYM HaMaCHHYUBAHUS M aKYMBHOE COMPOTHBJe-
HUE, YYHTBHIB2IOUIEE NIOTEPU HAa BUXDEBBIC TOKY H IEPEMAarHHuHBa-
HHE CepACUHUKA.
Ry, xax u L, fBAgeTCs QyHKIHEH HAUPSKEHHOCTH MATHHTHOIO MOJASl U [O-
TOMY H3MEHSACTCS BO BPEMEHH.
ypaBHEHI/IS{ 3JIEKTPUUYECKOI'0 DABHOBECHA CXeMbl puc. 1 B ﬂuq)(pepeﬁun-
anbHol QopMme:

dip i Rgl'y 4 1Ly + 1L Y LRy — 1L,
at T T NL U, LL, L L, e L,L'y + LiL, FLL,
L, Li+L,
— u 14 ’ Uy +— I
S, + LL 4 L, + "L, A LL, FLL,
di, — _A‘R Ly—rnL 7, __P_‘{“R L}lj"_r_2l—'l
dt - LI, 4L, +LL’ LU, 4Ll L,
Ly + L, L,
ML, R LD, L, LT, T LL, - Ll
du L1 1
dtC:‘Qc —UeRC (1)

Havanpueie sEavenuss Gyukuuil ijo, joo, Uco 32BUCIT OT napaMerpoB CXeMbl
3aMelIeHHsl, OT BEJHUYUHEl ¥ (Pa3bl NePBUUHOTO HANPSIKEHUA:

i,l = I(LJJ Iy, L/Q) r,2! Lll! RB, C, Ulm, d‘)l),
i20 = Qo (Lh I'], LIZ, IJQ’ pr RB! C’ Ulm, ‘*Y;)l)v
tcg = ¢5{ly, 11, L'y, 1’y Ly Ry, C, Uiy, 91). (2)
IMpunsarse ponyuerns:
; ’ Ty Lq .
Ip=1y=—, (3); LI—L,Q‘*_Q\A (1)

Pacder npoBoju/ica B OTHOCHTENBHBEIX eIMHHIAX, IIe 32 0a20BLIe BEJaH-
4HHBI IPHHATO CONPOTHBJEHHE HATPY3KH B TeUeHUe HMIIYJIbca TOKA R, VIVIO-
Basi 4aCTOTA MEePBUYHOIO HANPSIKEHUST @. AMIVIUTYAA MOABEAEHHOIO NIepBiiu-
HOTO HANpPs>KEeHHS NPHHATA paBHOH enunuue. [lapamerpnl tpauncdopmartopa
B OTHOCHT@JBHBIX €AHHUIAX ONpeNessioTCs:

k) = wéds s kg:R‘DCj k3: %7
_ RB_ . owl,

Pemenne cucreMe nuddepesnuanbipX ypaBHenuii (1) ¢ yyeTom Hesi-
HEHHOCTH NPEeNCTaBAACTCA AOBOJIBHO CJIOKHEIM. B paccMarpuBaeMoMm pexku-
Me BpeMst BK/IIOYEHHS HaIDY3KH 3HAYUTEJbHO MeHBIIe TepHofa TOXa, YTO
103BOJISI€T NPHUHSATH MHAYKTUBHOCTb BETBH HAMAarHMUUBAHHST HOCTOSHHOM.

Brrouenre Harpysku MPOHCXOLHT B MOMEHT, GJIH3KHA K MOMEHTY IPOXOZXK-
IneHHs: HanpsyKeHHa yepe3 MakcuMyM. Ilpu stom vHAyKLHS B CcepAedHuKe

dB
6am3Ka K HyJII0, H MAarHUTHAS NPOHUIAEMOCTb CepAeYHHKA = ao faHzka K

CBOEMY MaKCHMAJNLHOMY 3HAaUeHHIO,
MHII.YKTHBHOCTI) BETBH HaMarHHYHB2HUS MOKeT OBbITb gupeaesaeHa ilo
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M3BECTHHIM pasMepaM MaTHHTONPOBOLA M MarHMTHOH MpOHHI2eMOCTH. Tak,
HanpuMep, AJig OJHOTO H3 H3TOTOBJCHHBIX HAMM ONBITHBIX 00PA3LUOB NpH OT-
HOCHTEJbHOH  BeJHUMHEe  MAKCUMajbHOM  MAarHHTHOM  IPOHHAEMOCTH
ua =6000 oTHOWENHe MHAYKTHBHOCTY BETBU HAMArHUYMBAHHA K HHAYKTHBHO-

L,
cTu paccesuusg —— = 300.
Ls

AxtusHOE COIIPOTHUBJEHHE BETBU HaMariu4yHBaHUs MOXKeT OBITb IIDHHSA-
TO paBHBEIM €TI0 cTaTHYeCcKOH BeJHYHHE:

P
RB:—I—O%—’ (6)

rie
P, — moTepu B CTalH, 6T;
I, — TOX X0J0CTOTO X012, d.
V 0GEIYHBIX CHJIOBBIX TPaHChHOPMATCPOB OTHOIIEHHE AKTHBHOIO CONPO-
TUB/ICHHS BeTBY HAaMarHWYMBAHHA K BXOLHOMY CONDOTHBJICHUIO TPAHCPOP-

mMaropa

Lgx = %
1
ZBX = 120U1 h izﬂs (7>

Haxonurcs B nuanasore 0,85=-2,0 1 yMeHbIIAETCH ¢ YMEHBIICHUEM MOILHO-

. I
cti tpancdopMaTtopa. 31ech 1y = ——— OTHOCHTEJbHAs BEJIHYHHA TOKA XO-
1

goctoro xona, S=U,I; — Momuocts Tpancpopmaropa, sa. Beanuuny k, Mbt
3agapajy B guanasone ky=0,15-+2,0.

Pacyer mpoBopu/Ccs O aJCOPUTMY, AHAJOTUYHOMY IPHMEHEHHOMY HpH
UCCJelOBAHNH YIPOLIEHHON CXeMBL. B pesyabrare LI Ka:KIOTO COYeTaHUST
napaMeTDOB BbIGPAHHONW SKBHBAJIEHTHOH CXEMBI MOAYYeHA ONTHMaJbHAs (a-
3a, IpH KOTOPOIl TOCTHIaeTCsd MAaKCHMAJbHAA IPOLONKHTEIBHOCTD UMITYIb-
ca T, COOTBeTCTBYIOLLAs 3aJaHHOl CTa0UIBHOCTH HANPsXKeHUsa. Pacuer npea-
VCMATPHBAET TAKKe [OJYUYeHHe YMCIeHHOrO 3HaueHHsi HAIDsKeHUs Ha HA-
CPV3Ke B OTHOCHTENBHBIX eHHMIAX u BpeMenu t. Jlaa obpasia ¢ mapamer-
paMu cxemsl samemenus K, =0,06, k;=2,0, ks=0,015 npu wacrore f=50 ey
4 e=0,1% npn pacuere 6e3 yueTa BeTBH HaMarsuUNBAHHA MAaKCHMAJIBHO
BO3MOKHAS IJIHTEIBHOCTD HMITY/IbCA MoJayunaace 295 mxcex npu P =—116".
C yuerom mapaMeTpoB BeTBU HaMarnuuuBauus ks=300 k,, ky=0,15; 0,5; 1,0;
1,5: 2,0 t=315 mKcex IpH TOM }Ke 3HAYECHUH ONTHMAAbHOU (ashl BKIOUEHHS
pr=—116°.

Taxk Kak ONTHMajabHasi Gasza BKJIIOUEHHS 3HAYHTENbHO OTJIMYaeTCs OT
MOMEHTa IIPOXOK/CHHS HANPSKEHHA Yepe3 MAKCUMAJbHOE 3HAUYEHHE, MIHO-
BeHHOE 3HAUeHHe HHAVKTHBHOCTH BETBH HAMATHHUUYNBAHUS MOXKET 3HAUYHTE/b-
HO OTJIMYATBCH OT MAKCHMaJbHOTO. DelIN HalZeHEl 3HAUeHus T AJd CXeMBb
¢ BeTBbIO HaMarHHuuBaHus npu ks= (7--300) k, u k;=0,15--2,0 u pasanu-
HBIX coueTaHUAX Ki, ko, Ks.

CpaBueHHe TOJIYYEHHBIX 3HAUCHHIl MaKCUMaJbHO BO3MOXKHOH JTUTE/b-
HOCTH HMNY/AbCa ¢ YYETOM BETBH HaMarnuunBamus u 0e3 yyera TPHUBEAEHO
ua puc. 2. [TyukTHpHON JHHHeH I0Ka3aHa MaKCHMaJbHO BO3MOXKHAs M-
TeILHOCTb HMOyJbca 6e3 yuera BerBu HaMmaruuuupanud. [lpu ks =30k, xpu-
Bas NEPEXOAHOTO HaNpsKEHUg C yueroM M Ge3 yuera BeTBH HAMAarvHM4yHBa-
HHUS NOJyYaeTcs IPUMEPHO OTHHAKOBOH, CJAELOBATENEHO, MAKCHMAIBHO BO3-

MOXKHAag AJANTEJIBbHOCTE UMIIYJIbCA OTJAUYACTCH HE3HAYUTCAEHO. Usmenenue 1(4
B VKa3aHHBIX MNpe/jAc/aax IIOUYTH [e BJHSAET HA uceaeayeMele HPOIECCH.
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K, =Q06; k=20;
. K =q015; Ky= 45

97756 9 12 15 #s

Puc. 3, a;

Puc, 3, 6. OcunajorpaMmMspl (CBepXy BHH3) NEePBHYHOTO HANPA-

FEHWsA, OTIHPArllero CHrHaja, TOKa I[epBHIHOH 00MOTHH,
BTOPHWYHOTO HalPAMKEHHA U TOKA B HATPYy3He AJA CJyvaes,
KOTJa HHAYKUMA B cepgevnuke a) B=1,3 14, 6) B=1,73 ra.



Anasornunble pe3yJabTaThl MOJAYYUAHCH B CAYYaAX HOBBIIEHHOH €MKOC-
™ (k;=0,06; ke=3,0; ky=0,015), noBsillieHHOr0 AKTHBHOIO CONPOTUB/JIEHHS
06MoToK (k;=0,05; ke=2,0; k3 =0,05), noBrilieHHO# UHAYKTHBHCCTH pacces-
Hus 06motox (k1=0,1; ko=2,0; ks=0,01).

MoxHO HoMaraTh, YTo NPH ONTHMAJLHEX (pa3ax BK/AWUYEHHA MIHOBEHHOE
34AYeHHEe MHJAYKTHBHOCTH BETBH H2MAaTHKYHBAHUA OTJIHYACTCH OT UHIAVKTHB-
HOCTH paccesiHusl He MeHee, 4eM B 30 pa3. DTO NMO3BOJSAET He BKJAKYATL B
CXeMy 3aMellleHks] BeTBb HaMAaTHHUHUBAHYS.

C 1espI0 MPOBEPKU NMPABHJIBHOCTH IOJYUUBIIUXCS TeOPETHUYECKHX pe-
3VJbTATOB GBI IIPOBEJEH 3KCIepuMeHT. B makerHom obpasue TpaHchopMa-
TOpa, UMIYJIbCHBIH peXHUM KOTODOrO CO3[aBajic IyTeM HOJauy OTIHpalo-
HICTO CUTHaJa Ha CeTKY TPHO/A, CJAYKHBIUNErO HArpy3koH, OLIIH CHSTH OC-
1H110TpaMMBbl TEPEXOIHOTO HANPAMKEHHS IPH UHAVKIMH B cepredduke 1,3 7.1
(pHc. 3, a) W NpU yMeHbLIEHHOM CEUeHHH CepAeUHHKaA, HHIyKIug B=1,73 a1
(puc. 3,6).

Bo BropoM cJayuae 3HAYHTENbHO YBEJMHUUJCH TOK HaMarHWUHBaHHSA, BTO-
pHYHOE Halps:KeHHe CTa/0 HECHHYCOHAAJLHBLIM, a [1ePeXOJHOe HalpsKeHue
NpH BKJIOYEHHH HATPY3KH OCTAJOCh HEH3MEHHBLIM 110 CPABHEEMIKD C NEPRBIM
cIyaaeM,

BeiBog

Hcenenosanue nepexooHblx IpoueccoB B TpaHcPOPMATOpax, BOIHUKA-
IOLIHUX IIPH BKJIOUEHHUH HATDY3KH Ha HE3HAYHTEJABHYIO UACTb NMEPHOAA, MOXK-
HO MPOBOAUTH 10 3KBHBAJCKTHON CXeMe, YUUTHIBAIONICH HHIYKTHBHOCTL pac-
ceguusi 0OMOTOK, HX AKTHBHOE CONDOTHUBJEHUE H €MKOCTL ETODHYHON 0f-
MOTKM OTHOCHTENIBHO 3eMJ/iHM. DBBejeHHe B cXeMy BeTBH HaMarHHYUBAHUS,
VUUTHIBAOIeN NapaMeTpsl CepJAeUHUKA, YCJIOXKHAA pacueT, MaJo BJAMSeT Ha
KOHEUHBle Pe3yJabTaThl.
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