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~ 05beAHHeHHhlH HHCTHTYT RAepH~X HCCneAOBaHHH nyOHa. 1983. 

nnR nonY4eH~R HMnyn bcoB HanpRmeHHR C a MnnHTYAoH AO 1 HB H 
B~we AnHTenbHocTb~ e eAHHH~~ HaHoceKYHA ~cnonb3y~T , KaK npaBHno, 
$OpMHpY~He n HH HH /¢fl/: OAHHo4H~e HnH ABo~H~e . npoBeAeHH~~ a l l l 

aHanH3 c xeM ¢opMHpoeaHHR e~COKOBonb THoro HMnynbca B CHCT eMax 
nHTaHHR cT pHMepH~x KaMep nOKa3~BaeT, 4TO npH np04HX paBH~x 
ycnoBHRx epeMR KOMMyTa~HH e npocTo~ ¢OpMHpy~me~ nHHHH B -4 pa 3a 
MeHbwe, 4eM B A80~HOH. 

npH YKa3aHH~X AnHTenbHOCTRX HMnynbca eMKOCTb $fi He50nbwaA 
/AecRTKH n~Ko¢apaA/,H HMnynb cH~H 3apRA ¢fl OT reHepaTopa HM
nynbcH~x HanpAmeHHH /rHH/ ApKaAbeBa-HapKca c 6YMamHo - MacnAH~MH 
KOHAeHcaTopaMH 4epe3 HHAyKTHBHOCTb 1 21 cTaHoBHTCA He3~eKTHBH~M 
H3-3a He6onbwor o K03~H~HeHTa none3Horo AeHcTBHA /K.n.A./ 3a
PAAHOH uenH. 3Ha4HTenbHaR 4aCTb 3a naceHHOH 3Hep r HH OCTaeTCR 
H pacceHBaeTcA B rHH, CHH*aR Aonr oae4HocT b COC T aB H~X ero 3neMeH
TOB. nOB~CHTb K. n .A. TaKOH 3apRAHOH UenH ¢fi MO*HO, Hcno11b3yR 
B n1H KepaMH4eCK J.1 e KOHAeHcaTo pbI C He6onbWOH eMKOCTblO lie YAape " , 
cornaCOBaHHOH C e MKOC Tb lO ~fi. OAHa KO o nbiT 3KcnnyaT a ~ HH reHepaTO 
po a Ha KepaMH4 ec KHx KOHAeHcaTopax nOKa3~BaeT, 4TO OHH HeHaAe*
Hbi a pa60Te H pec y pc HX pa60Tlx He50nbwOH 13/ . n03 TOMY AIlA peal1H
3a4HH cornacoeaHHoro pe*HMa HMnYll bCHoro 3apAAa ¢fi, 06ecne4HBa~ 

mero nonHYIO nepeAa4Y 3 HeprHH /6e3 y4eTa 3a T yxaHH~ B 3apAAHOH 
4enH/ 1013 rHH HnH nepBH4HOH HaKonHTellbHOH eMKOCTH B eMKOCT b ¢fi , 
Ba*HO 3HaTb B03MO*HOCTH nepeAa4H 3Hepr HH Tex HIlH HH~X ueneH 
HMnynbcHoro 3apRAa ¢fl. C ~enblO oueHKH 3THX B03MO*HocTeH 6~Il npo
s eAeH aHanH3 pa3nH4H~X 3KBHBaneHTH~X c xeM 3ap~AH~X ~eneH ~fi . 

B Ha c TOR~eH pa60Te npHBOAATCR pe3yIlbTaT~ 3Toro aHaIlH3a H 
AaeTCR cpaBHHTenbHaR OUeHKa cxeM HMnynbcHoro 3apAAa ~fi C T04KH 
3peHHR HX peanH3auHH s CHCTeMe B~COKOBOIlbTHoro HMnYIlbCHoro nH
TaHHA CTpHMepHoro cneKTpOMeTpa . 

PaCCMOTpeHH~e 3KBHBaneHTH~e cxeM~ ueneH HMnynbcHoro 3apAAa 
¢fi npeAcTaBneH~ B Ta6n. 1,2 H 3 /BTopaA rpa¢a/. B APyrHx rpa
¢ax Ta6n HU AaH~ OCHOBH~e napaMeTp~ 3apAAo BoH ~enH: 

UH f U r (1) - OTHOCHTenbHaA aMnnHTYAa HanpR)I(eHHR 3apRAa ¢Jl, 
paaHaA OTHo weHHIO MaKcHManb Ho~ aMnIlHTYA~ HanpA
)l(eHHR 3apRAa $fi (U H) K aMnnHTYAe B~xoAHoro Ha
npR)I(eHHA 3apAAHor o reHepaTopa (Or) HnH K 3a

PAAHOMy Han pA)I(eHHIO Ha KOnH TeI1bHoi1 eMKOCT H (U 1); 
~ - K. n .A. 3apAAHo H 4enH, pa BH~H OT HoweHH~ MaKCH

Manb HOH 3 He prHH, 3ana ceH HOH B ¢Jl n pH ee 3apRAe, 
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K MaKC~Manb HOH 3 He prHH , HaKonneHHO~ B reHepaTope 
HDH Ha KonHTe nbHOH e MKOCTH; 

T il - e peMR 3apRAa $11 AO MaKC ~ManbHoro HanpFot(eHl1R . 
B npHMe4aHH~ YK a3aHbI ycno8~R. npH KOT OP blX AOC THr alOTCR nepe 

4~cneHHble na p aMe Tpbl 3 apRA H0a1 l.J.enH , 
n p~ aHanH 3e 3 KS J.1 San e HTHbiX cxeM He y4~TbIBan~Cb 3aTyxaHJ.1e 

s 3apRAHo~ l.J. enH H nOTe pH B nJ.1HHH nepeAa4 ~ . 
B Ta6n. 1 npHseAeHbI pe3ynbTaT bi aHanH3a cxeM J.1Mn y nb c Horo 3apRAa 

¢l11 r eHepaTopoM J.1MnYDbcHo ro Han pR ltCeH~R C eM KOCTblO liS Yllape" C r 
HDIo1 r eHepaTopoM c <l>opMHpy~eH nHHHei1 (2U r - cxeMa 3al'teuteHHR r e 

. 	HepaT opa c ¢ 11. <l>opHJ.1 DYOute r O n pRMOy rOnb Hbl H l1l'tnynbc AnHTenbHocTb~ 
T~l "" 2zC r . r Ae Z - s HYTpeHHHl1 I1l'tneAaHC reHepaTopa H C r - ero 
eM Koc Tb/. 

npH I1MnynbcHo H 3apRAe ~11 ~ e MK OC Tb lO CH 4epe3 3apRAHblH pe3HC
TOP R) OT r~H K.n.A. 3apRA HOH l.J.enH 8 nY4weH c ny4ae AOCTHraeT 
25%/cxeMa 1/. npl1 3TOM ¢In 3~ pRmaeTcR 3a epeMR TH AO nOnOBJ.1HHO
r o HanpRltCe HHR r~H. 
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3aMeHa 3apRAHOrO pe Ta6JlH~a 2 
3HcTopa Ha n HHHO nepeAa 
4101 Z, T 3 / Z - HMneAaHC 

ldu8tMtN"'N"" cZ'll-ia lux" I '1 [ ~In....roo"'"\,;'j1! IlJ.1HHH nepeAa~H, T3 - s pe
MR e e 3aAep*K H/ n03S0nR eT 

r,,~u.~ yeeIlH4HTb K.n.A . 3apRA
HO~ ~en H AO 54%n p~ HM

Lr L. C. l. n yn bcHoM 3apRAe ¢In OT rHH 
1.'1 ruslOt

' f'CoI{lt''''''c. IcxeMa 21 " AO -76% 2 ~u. 
If l0?5[0112[nJIIl.-- 1~4 c. ~ n pH HMnyIlbcHoM 3apAAe or 

t.,.~ r eHepaTopa C $fi / cxeMa 3/ . 
w~, npH 3TOM OTHOCHTenbHaR 

rll~u" 
. . ~ aMnnJ.1TYAa 3a pflAHo r o HanpA

ltCeH~R ¢lD s cxeMax yeen~4H
L, ~, L, (, /.. . ..1.1 O.7f1 0 n /.. , c' <I'/..'c,=~ saeTCA, H ee 3Ha4eHJ.1e ~ ."c, .... c, elf Ii, 

1 
paSHO -0.711 H 0,87 AIlR 

Ur. 440~tn:! "'If n~/..._I cxeM 2 H 3 cooT seTCTseH
n", HO . OAHaKo yaeIlH4HsaeTCA

L,C,-/..4C,· 
#,IJ 10.'17 I"'J(uot.;:, H epeMR 3apRAa ¢fl Til 3a!1"~~U"~!f'o 

'ft rJ·r.[R;. C4eT speMeHH 3aAep~ ~H nH

l ' U L Lt C, Lor J.. C, -l,CI· H~1.1 nepeAa4H T3 · 
npH ~MnynbcHoM 3apAAe 

.c,c. c."" ¢In OT n1li 4epe3 HHAYK THS 
III. C, _ ~ 

HOCTb L /cxeMa 4/ MO*HO 
1'.. ...,.!-.... L, 	 .."....' 

no nY4HTb nonHYO ne pe Aa4Y 
I 1 cj .C'fUlc•..-eu.e::rGu. 	 _~ "'<,/.., 3 HeprHH r eHepaTopa S nH~~~.t,b«'~ HHO npH paseHCTse eMKQC . 

Te~ reHepaTopa H Harpy3" Iad'", ,,,~. 9flI en" t· ' · e,. -OJ,,1>> " L,.-IO,.,r;" 1. 0 1000.. 
KH . TaKa~ c xeMa HMn y nbc-
Ho r o 3apRAa ¢11 Ha H60nee 

4aC TO npHMeH~eTCR B Ae~c T BY~~HX B~COKOBonbTH~X YCTaHOB Kax . 0 
HeAOCTaTKax 3TO~ cxeM~ n p H ee np HM eHeHHH s CHCTeMaX nHTaHH~ 

CT pHMepH~X KaMep CKa3aHO B~we. 


a06asneHHe B 3apRAHY~ l.J.e n b HHAYKTHSHOCTH nepeA HarpY3Ko~ 

LH /cxel't~ 5 H 6/ n03BODRe T y n Y4WH Tb cornacosaHHe HMne.QaHCOB 
reHepaTopa H HarpY3KH: K. n.,Il. 3apRAHo~ l.J.enH YBenH4Hsae TC R AO 
69~ np" "MnynbcHoM 3apRAe ~n OT r~H IcxeMa 51 " AO 90% 
n pH 3apR,Ile a T reHepaTopa C ¢fi /cxeMa 6/ . COOTBeTCTBeHHO ysenH 
4HBaeTCR H OTHOCH Tenb HaR aMn nHTYAa 3apRAHoro HanpR*eHHR ¢In. 

BBeAeHHe B pa3pRA HYO ~en b r HH HHAYKTHBHOCTH Lr npHBOAHT 
K ysenH4eH HIO K. n .A . 3apRAHoH ~ enJ.1 AO - 91 % H K YBeIlH4eHHIO OT 
HOCHTenbHO~ a Mnm1T YAbi 3apR AH o r o Han pR*eHHR ¢l11 AO .~ 0,95 /cxeMa 
7/. YseIlH4HsaeTCR npH 3TOM H epeMR 3a pRAa ¢In. OTMeTHM, 4TO 
HeH36e*HO npHCYTCTsy~aR B peaIl bH~X ~enR X napa 3HTHaR HHAYKTHS
HOCTb pa3pRAHor o KOHTypa rHH B AaHHo~ c xeMe HrpaeT nOIlO*HTeIlb
HYIO ponb, y n Y4wa R cornacosaHHe HMneAaHCOS r eHepa Topa H Har p y 3
KH. npH MOAenH poea HH H 3TOH cxeM~ HMnynbcHoro 3 a pRAa $n, npose 
AeHHOI't n pH HH 3 KOH Ha npA*eHH H H peanbH~X 3Ha4 eHHRX HH AYK TH S 
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TaCim-lu;a 3 	 tJ H "" mU 3 1m - K03<MlHLtHe HT TpaHC¢OpMa ~J.o1H . pa B H~H 1/2 ; 1; 3/ 2 
H T .A., - 3apRAHoe HanpR*eHHe reHe paTopa /. TaKHe cxeM~.U3 
B 4 aCTHOCTH, nOnY4a~TC~ npH nepe6pac~BaHHH OTpeaKa ~n co BXOAa 
nepe,Qa~ei1 nHHI1H , CocToR~e~ ~3 (2m - 1) OTpe aK OB c OAHHaKOBbtM 

Jdu&aArNmNa. (XbrIO Wu, n",,,,,WlltUIIL I r. KcV/dt),1:7.. 
r •. l 

, 11..ju-,C. I o/t.,U,£:!1UII npu K':C!~'cIl·O, f 

c. c npu ~~~L,C. v '-0,6 
n I I r,~I" LC. 1 U:{"'L,z U*;~LrGUM n.-m, N. 

.. u n,u "C;"(J..."."""'!1'.. ." 
j,/ I.....' ..,. co' ~, 

n. 1 IT"",C,J I U,f7f!4.U' U1a'tLJ n.~~f<&?rnt/Jl':::ff.. j 
n'~;q~ 
~ L,C' ''4(''Ci~,.l~'~ ,C. x,(,...jIV' C,.c.0,6..c.;~IKL ~ ~u: ertull n I Ir~'''"'' n·o., 
. ,P;f!';f :n'K~: 
nPu "t, (,t'Ci£.Cj"~94<L~~':~ .. c~ .. . 
ur~·,('II, Cc~·CrjJ.S'Of (1'UJC/'~u.1 n 1 ~}i"l'o(l.")la<niU;{, 
'1'rf".c.;c.",;~~ 
K"./(n} I.J t""o·lrnr -

HOCTe~ ~ eMKOCTe~, nOnY4eH~ pe3ynb TaT~, XO POWO C OBna,qa~~~e 
C paC4eTH~M~ napaMeTpaM~ cxeM~. 

CneAye T 3aMe T ~ T b, 4TO B cxeMax ~MnynbcHorO 3ap~Aa ¢n 4epe3 
nHHH~ nepeAa4H B03MomHa T paHC~OpMa~H~ Hanp~~eH H R n pH 3aMeHe 
nHHH~ nepe,qa4 H Ha OAHH H3 H 3BeCTH~X BHAOB c orna cy~Hxc~ TpaHC 
~OpMaTOpOB C pacnpeAeneHH~MH na paMeTpaMH, a 3Ha 4HT, B03MomHa 3a
MeHa r~H Ha 0AHY HaKonHTen b Hy~ eMKOCT b c OAHHM KOMMYTaTo pOM. B 
3TOM cnY4ae npHBeAeHH~e napaMeTp ~ 3ap~AHOH ~enH OCTa~TCA TeMH me. 
a 3apRAHoe HanpAmeHHe ~n YMHo *aeTCR Ha K03~H~~eHT TpaHc~opMa-
4~H. OAHa KO peanH3a~H~ Ta KHX c x eM 3aTpYAHeHa H3- a a 60nbWHX paa
MepOB TpaHc¢opMaTopa c pacnpeAene HH~MH napaMe TpaMH I BpeMR aaAep*
KH TpaHC$OpMaTopa ,QoIlmHo 6b1Tb no KpaHHei1 Mepe 60nbwe 110IlOBHH~ 

AIlH Ten bHocT H HMnynbca, ¢opMH pyeMorO npH paapRAe HaKonHT eIlbHoi1 
eMKOC TH Ha BxoAHoe c onpOTHB n e HHe TpaHc~opMaTopa/ . 

B Ta5n. 2 npeACTasn e HbI peayn b Ta T~ a HanH3a MHor03BeHH~X cxeM 
HMnynbc Ho ro 3apRAa ~n. 

~13BeCTHbi cxeMbi reHepaToDoB 14/ , n0390nRIOU4He nonY4aTb Ha aKHm
HOH HarpY3Ke np.AMoyronb Hb!~ Io1Mnynbc HanpR*eHHR c aMnnHTYAOH 
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BpeMeHeM 3aAep*KI1, Ha ee KOHe~. 3aMeHHB OTpe3KH nHHH~ Ha LkC k 
3BeHbA It = 1,2,3 H T .A. - nop~AKoB~H HOMep 3BeHa/, a aKTHB HYIO 
HarpY3KY - Ha LH ~ CH. nony4~M 3KBHBaIleHTHbte c xeMbi HMnynbcHoro 

) 
aapRAa ~n , npHBeAeHHbte B Ta5n. 2 nOA HOMepaM~ 1, 3 H 5 . npH 
OAHHaKOBbiX BpeMeHax 3aAep*KH Ka*Aoro 3seHa ~ 	 H3BeCTHOH Harpya 
Ke HeTpYAHO nonY4HTb 3aKOH~ ~aMeHeHHR HHAYKTHBHocTeH H eMK OC TeH 
B 3BeHb~X, ~c nonb3yR $OpMynbl ,QIl.A BonHOB~X conpOTHBneHH~ 1013 
pa60Tb! 14 / : 

LHk(k + 1) L ' Lk o LO=o 	 n 

o
Ck C Co = nC,,;

(k+1)k o · 

~Ck 

rAe n - K03~H4~eH T TpaHc~opMa4~~ cxeMbi . 
j~ 	 4Hcno 

CH 
3BeHbeB onpeAenReTC~ 411cnOM 3aMeHeHH~X OTpe3KOB n HHHH H paB HO 
K03$¢HUHeHTY T pa HC$OPMa~HH cxeM~ . 

AHanHa no nY4eHHblX TaKHM 05pa30M MHor03seHHblX cxeM HMnynbc Horo 
3apRAa $n 6~n npOBeAeH B 411CIleHHOM BHAe AnR H3BeCTH~X peaIlbH~X 

3Hd4eH Io1 H eMKOCTI1 H I1 HAY KTHBHOCTH Harpy3K~. npl1 aHanH3e He 
Y4HTblBanocb aaTyxaHHe B 3eeHbR x . 

1-13 Ta5Il.2 BHAHO , ~TO MHoroaBeHHble cxeMbl /cxeMbi 1. 3 H 51 npH 
OAHHaKOB biX speMeHax 3aAepmKI1 Ka*Aoro 3BeHa He 06ec ne4HBalOT non
HOH nepeAa4H 3Hepr~~1 . H nOTep~ 3HepnU1 pac TyT c ysenH4eHHeM 
4Hcna 3BeHbeB. TaK, npH YBenH4eHHH 411cna aseHbes c ABYX I cxe 
Ma 11 AO 4eTbipex IcxeMa 51 K.n . A . aapAAHo~ 4enH YMeHbwaeTCR 
c 92% AO 83% npH YBenH4eHHH BpeMeHH 3apRAa ~n C 44 0 AO 77 0 HC . 

PaccMaTpHBaR 3TH 3KBHBaneHTHbie CxeMbi n pH ycnoB~H paBeHCTaa 
4aCTOT KOHTypOB, a He epeMeHH 3aAepmKH aseHbeB, MomHO HaHTH . 
4TO K.n.,q. aapRAHo H ~enl1 HeCKOIl b KO YBenH4HBaeTcR . Ha n pHMep, C 
92% AO 94% - AnR AByx3BeHHo~ cxeM~ /cxeMa 1/ H C 86% AO 88% -
AnR TpexaBeH Ho H IcxeMa 3/. OAHoBpeMeHHo YBenH4~Bae TCR H epeMR 
3apRAa nHHHH. BHAHO, 4TO H npH TaKOM ycnoBHH nonHOH nepeAa 4H 

) 3HeprHH He npo~cxOAHT . 
3 KBHBaneHTHbie c xeM~ 2,4 H 6 ~Me~T nHWb 0AHY HaKonHTe IlbHYIO 

eMKOCT b - C 1. B TaKHX ~enRX HMnynbcHo ro 3apR,Qa ~n nOTepH np~ J, 
nepeAa4 e 3Hep r HH H H a npR*eHI1~ B03 paCTa lOT eU4e 60n bwe . CIleAyeT 
OTMeT HT b, 4TO B peM~ 3apRAa ~n 0 3THX c xeMa x cy~ecTBe HHO YMeHb
waeTC~ npH HCKn~4 eHH~ H3 cxeM nep8H4Ho~ HHAYKTHBHOCTH (Ll ~ ~). 

5 



PHc. l. K.n.A . H 9apR,LtHOe Ha 
'l. npn~eHHe ~n B 3aBHcHMOCTH OT 

COOTHomeHHR eMKOCTeH ~enH 
HMnynbcHoro 3apRAa ~n.::~ 

B 3KB~BaneHTHOH cxeMe 7 
Y4TeHa 3neKTpOMarH~THaR CBR 3b0.a l2! 
Me~AY 3apRAH~M~ ~HAY KT~BHOCTR 

~ Mitl L 1 ~ L 2' Ee aHanltl 3 6~J1 
. • . ,!<,C1. 

npOBeAeH B 06~eM BHAe . np~0.2 0.'+ O.L--:::;::. onpeAeneHHMX yc noB~RX, YKa 
3aHH~x B npltlMe4aHHH, B TaKOH 

2 ~enH HMnynbCHQr o 3apRAa $n 
2 

npOHCXOA~T nonHaR nepeAa4aI -KwO,S 
3HeprHH . XOTR BpeMR 3apRAa

2-K~1 Q,1 ~fl 3AeCb 6011bWe, 4eM B ~enH
3-K~tO.9 HMnynb cHorO 3apRAa ~n 4 epe3 

HHAYKTHBHOCTb.HanH4He AOnOnHHJL 
TeflbHOH eMKOCTitl H K03¢¢H~HeHTaUt 
3neKTpOMarH~THOH CBR3H '''e)t(AY 
HHAyKTHBHOCTRMH MOmeT n p HBeC TH 

K 3Ha4HTenbHOMY BblHrpblWy B HanpRmeHHH 3apflAa ¢>fl n pH npHeMneMOM 
K. n.A. 3 a pflAHO~1 ~ enH /pHc.l/ . 

B Ta6n.3 npHSeAeHbI 3KBHBaneHTHbie CXeMbI, 06eCne4HBa~ItIe non
Hy~ n epeAa4Y 3HeprltlH /.13 nepBH4HOH HaKOnHTenbHO~ eMKOC TH H11H 
eMKOCTeH B eMKOCT b Harpy3KH. B 3Ty Ta6flHUY Ao6aBfle Hd rpd~a 
(di 11 dt) MaKe .' 0 5 03Ha4alOOtdR MaKc lo1ManbHY~ KpyTI13HY TOKa. npOTeKalO 
~e r o 4epe3 KOMM YTaTop . 

3KBHBan eHTHaR cxeMa HMnynb cHoro 3apRAa ¢>fl 4epe3 3 apRAHY~ HH
AY KTHBHOCT b /cxe Ma 1/ 5b1na onltlCaHa Bb/We. 

B c x eMe c ItIMn ynbCHb/M TpaH c $OpMaTopoM /c x e Ma 2/ H B cxeMe c 
HMnynb cHblM a BToTpaHc~oPMaTopOM /cxeMa 3/ nOI1HaR nepeAa4a 3Hep
rHH H Tpa Hc<l>opMal, HR HanpRmeHHR npOHCXOAHT npH paBeHCTBe 4aC TOT 
KOHTYPOB H o npeAenCHHOM K03$$H ~ ItIeH T e 3neKTpOMarHHTHOH CBfl3H k. 
paBHOM 0,6 /MHHItIManbHOe epeMn 3apflAa 4>fl H3 pAAa 3Ha4eHItIH k / . 

YKa3aHHble TPitl CXeMb/ 06b14HO npHMeHR~TCR Ha npaKTHKe A11A HM
n ynbcHor o 3apRAa ~OPMHPY~HX n HHHH . OTMeTHM, 4TO a CHCTeMax 
n HTaHHA CTpHMepHbl x KaMep ItIM n ynbcHblH TpaHC$O pMaTOp HnH aBTOTpaHC 
$opMaTop / ~T/ BbiroAHee npHMeHAT b npH BbiCOKOM 3Ha4eHHH K03$¢H
~ HeHTa CBR 3~ /k ~ 0.8/, eCI1H 6YAe T Pd3peweHa npo5neMa BbiCOKO
BonbTHo.:i H30nR~HH 15 ' . 

A8YX KOH TYPHaR cxeMa ~ H TpexKOHTYPHaR c x eMa 5 HMnynbcHor o 
3apRAa $fl nonY4eH~ 1.1 3 onHcaHHblx Bwwe MHor03BeHHWX cxeM nYTeM 
Y4eTa K03~~HUHeHTOB 3neKTpOMarHHTHOH C B~ 3H Me~AY H HAY K THBH OC T ~MH 

3 eeHbeB. n p lo1 yKa3aHHwx B npItIMe4aHHH ycn OBHRx 8 3 TItI X cx eMax n po
HCXOAHT n on HaA nepeAa4a 3HeprHH H TpaHc4>opMa~HR HanpR~eHHfI 3a
p~Aa n HHH H. K03$$HUHeHTbI 3neKTpOMarHHTHOH caA3H 3AeCb 3aBHCflT 
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PHC . 2. THnHl.fHble lboPMbl 3apRAUH 
Horo Hanpll!CeHHR (f)n B c xeMe nlli 
HM nyn bc Horo Tpa i-l clbopMaTop a 0.9 	

6.0 t/JL1C, 

/1/ . ASYXKOIITYP lloil /2/ H 

0.6 	 TpexKoHTYPlloi't 131 c xeHax 
HMnyn bcHoro 3apllAa ¢n (n = 5). 

0.3 

OT K03$¢>H~HeHTa Tpa HC$opMa 
~HH n. H HX 3Ha4eHHA MeHb
we. 4eM B cxeMe ~T , npH pe -0.3 
 anbH b!X 3H a4e HH AX n. 


THnH4H~e $OpM~ 3apAAHor ~ 
- 0.6 HdnpR*eHHfI ~fl B c xe Me HT 

/ KpHsaA 1/, ABYX KOH TYPHOH 
/KpHaaR Z/ \.II TpexKoH TYPHOH 

/KpHBa R 3/ cxeMax npHBeAeHbI Ha pHc .2 . SHAHO. 4 TO pa6o~ e H ABn AeT 

C~ BT opaA nonYBonHa 3a pRAHoro Ha n pR)t(eHHA. B nocne AHHX AByX c xe

MaX MaKCHMan bHaA a MnnHTYAa ne p aOH no nyaonHw 3 apRAHoro Hanpfl*e 

HHR 3a BHC HT OT K03$¢>H ~HeHT a TpaHC$OpMa~HH, H e e 3Ha4e HHe 

MeHbwe, 4 e M B cxeMe IH . nOAPo6HblH aHdnli13 pa60TbI ABYXKOHTYPHOYI 

H TpexKOHT YPHOW cxeM HMn ynbcHo r o 3aPAAa $fl npHseAeH B pa6o
TaX 16, 71. 

Ha OCHoee npHB eAeH HblX e Ta6n. 3 Bblpa>l(eHHYI AnA MaK CIi1 Mafl b Hoi'1 
KPYTIi13HbI TOKa.npOTeKa~~erQ 4epe3 KOMMyTaTop, MQ>I( HO cpaaH HTb epe
MeHa 3apAAa $n AO MaK CHManbH o r o Hanp~~eHHR B npHeeAeH H~X cxeMa x. 
~3BecTHo, ~ T O MaKC Ii1M anbHa~ KpY TH3Ha HapaC TaHIi1~ 3Toro TOKa Qrpa
HH4eHa H3 - 3a KOHe4Ho~ CKOPOCTIi1 paCWHpeHHR HC KpO Boro KaHana. Ha
npli1Mep, npH OAHOIi1 CK POBOYl KOMM YTa 4H H e c *aTOM ra3e OHa COC TaanA
e T _10 13 A/c. ~ 3 3To r o o rpa HH4eHHA He TpYAHO HaYlTH M~HHManbHoe 
3 Ha 4eHHe HHAyKTHBH OCT H e uenH KOMMYTaTopa H AnA OAHHaKoBbix 
3Ha4eHHH eMKOC TH ~ Han pR*eHHR Harpy3KH cpaBHHTb epe Me Ha 3apRAa 
¢>fl a np~BeAeHH~x cxeMax. npH TaKOM Kp~TepHH c pa BHeH HR HaHMe Hbwee 
3 Ha4 e HHe speMeHH 3d PRAd 4>n n o n Y4 aeT cR B cxeMe 3apRAa ~n 4epe3 
HHA YK TH BHOC Tb. B cxe Me ~MnynbcHor o TpaHC$opMaTopa / a BTOTpa H
c ~o pMaTopa/ epeMR 3 a pA Aa ~fl B .f5rl pa3 50nb we, 4eM B cxeMe 1. 
BpeMA 3apRAa $n B AB YXKO HT YPHOH H TpexKO HT YPHOH c x eMax c paBHHMO 

171 C epe MeH eM 3apRA d B cxeMe HT . 
TaKHM 05pd30M. 3neKTpH4eCKHe cxeMbi. npHBeAeHHble B Ta6 11 . 3, 

n03BonR~T corndCOBaT b TpaKT HMn ynb c Ho ro 3apAAa ~n H Te M caMbi M 
nonHOC Tb ~ nepeAaTb 3anaceHHY~ 3Hepr HIO s Harpy3KY. KaK nOKa3b1SaIOT 
pe3ynb TaTbi dHanH3a, ABYXKOHTYPHdA Ii1nH Tpe XKOHTYPHaR cxeMbi HM 
nynbcHor o 3ap~Aa ~n BblrOAH O OT nH4alOTCA OT J,13B eCT Hbl X MeH bWHM H 
3 Ha4eH~AMH K03¢¢H ~J.1 eHTa 3ne K TPOMarHHT HO~ CBA 3H, MeH bweH BenH4H
HOH npeA~Mnynbca 3apAAHoro HanpR~eHJ.1f1 nPH He60 11 bWJ.1 X K03$$H~HeH
Tax TpaHc~opMa~H~ H Cpa BHIi1MWMH BpeMeHdMH 3apAAa nHHHH . H e6onbwo~ 

K03~~H4HeHT Tpa Hc¢opMa4HH nOTpe6ye TcA, ecnH 3apR~aTb HaKonHTen b
H~e eM KOCTH A8YXKOHTYPHO~ / Tp exKO HTYPH OH / cxeM~ OT r~li 4cpe3 
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napRAHY~ HHAYKTHBHOCTb. TorAa nonHy~ CTPYKTYPHY~ CXeMy HMnynbc
HOro 3aPRAa ~fl MOmHO npeACTaBHTb B cneAY~~eM BHAe; reHepaTOp 
ApKaAbeea-MapKca - aapRAHaR HHAYKT~BHOCTb - ABYXKOHTypHaR 
/TpexKOHTypHaR/ cxeMa - ~opMHpy~aR nHHHR. CneAyeT 3aMeTHTb, 
4TO ABYXKOHTYPHY~ HnH TpeXKOHTYPHY~ CXeMy HeTPYAHO B~nonHHTb 
CHMMeTpH4HOH, a 3Ha4HT MOmHO 6yAeT nOB~CHTb HanpRmeHHe nHTaHHR 
4eT~pex3neKTPOAHOH CTPHMepHOH KaMep~ /8~ 

npHBeAeHH~e pe3ynbTaT~ aHanl-13a He oxeaTbiBa~T ece 3KBI-1BaneHT
Hble cxeMbl HMnynbcHoro 3aPRAa ~fl. PaccMaTpl-ieanl-icb cxeM~, no3eo
nR~~I-1e nonHOCTb~ COrnaCOBaTb BeCb TpaKT ~OPMI-1POBaHI-1R B~COKOBOflbT

HOrO HaHOCeKYHAHOrO 1-iMnynbCa C He6onbWI-1MH I-13MeHeHI-1RMI-1 B cy~ecT
BY~~eH KOHCTPYK41-11-1 B~COKOBOflbTHOrO reHepaTopa I l l , 

B 3aKn~4eHI-1e aeTop~ e~pama~T 6naroAapHocTb ~ . ~.MycynbMaH6eKo

ey 3a noMO~b e 41-iCneHHOM pac4eTe MHoro3BeHH~x cxeM, H.C.rna
roneeoH 1-1 E.A.AeMeHTbeey 3a y4aCTI-1e e o6cymAeHHI-1 pa6oT~. 
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AKCHHeHKo B.~. H AP· 
Pe3yflbTaT~ aHaflH3a CXeM HMnYflbCHOrO 3aPRAa ~OpMHpy~HX flHHHH 
B CHCTeMaX nHTaHHR CTPHMePH~X KaMep 

13-83-37 

npHBeAeH~ pe3yflbTaT~ aHaflH3a ~a3nH4H~X CXeM HMnynbCHOrO 3aPRAa ~OPMHPYIJ 
~HX flHHHH. PaCCMOTpeHH~e CXeM~ HMnynbCHOrO 3aPRAa H HX OCHOBH~e napaMeTp~ 
/K03~H~HeHT none3HOrO AeHCTBHR, OTHOCHTeflbHaR aMnflHTYAa 3apRAa flHHHH, 
apeMR 3aPRAa nHHHH/ npeACTaaneH~ a Ta6nH~ax. noKa3aHo, 4TO H3 cxeM, o6ecne-
4HBa~Hx nonHy~ nepeAa4y 3HeprHH H TpaHc~opMa~H~ HanpR*eHHR, onpeAeneHH~e 

npeHM~eCTBa HMe~T ABYXKOHTYPHaR H TpeXKOHTYPHaR CXeM~ HMnynbCHoro 3aPRAa 
~PMHPY~HX flHHHH. 3TH CXeM~, B OTflH4He OT H3BeCTHOH CXeM~ HMnynbCHOrO 
TpaHC~OpMaTopa 6e3 cepAe4HHKa, HMe~T MeHbWHe 3Ha4eHHR K03~~H~HeHTa 3fleKTpo
MarHHTHOH CBR3H H aMnnHTYA~ nepaoro MaKCHMyMa 3aPRAHOro HanpR*eHHR. npHBe
AeHa CTPYKTypHaR CXeMa HMnynbCHOro 3aPRAa ~OPMHPY~HX flHHHH MaflOH 3neKTpH4ec 
KOH AflHH~ B cneAy~~eM BHAe: reHepaTop ApKaAbeBa-MapKca - 3aPRAHaR HHAYKTHB
HOCTb - ABYXKOHTypHaR /TpeXKOHTypHaR/ CXeMa - ~OPMHpy~aR flHHHR. 

Pa6oTa a~nonHeHa a fla6opaTOPHH a~coKHX 3HeprHH OHHH. 

Co~eH~e 06oeA~HeHHoro ~HCT~TyTa RAepHwx ~ccneAOBaH~H. AY6Ha 1983 

Aksinenko V.D. et al. 13-83-37 
Results of Analysis of Circuits of Forming Lines Pulse Charge 

Results of analysis of different circuits of pulse charge forming 1 ines 
(PFL) are presented. These circuits and the i r main parameters (energy 
transfer coeffic iency, relative ratio amplitude of PFL charging voltage, 
PFL charging time) are tabulated. It is shown that among the circuits that 
provide for full transmission of initial stored energy on the load and 
maximum voltage transfer the two section and three section ones offer a num
ber of advantages . In contrast to the known circuit of pulse transformer 
without core, these circuits have less values of coupling coefficient and 
of primary maximum of PFL charging voltage. The circu i t block diagram of 
RFL charge are as follows : Arkadiev-Marx generator -charge inductance
two section (three section) circuit - pulse forming 1 ine. 

The investigation has been performed at the Laboratory of High 
Energies , JINR . 

Commun ication o f the Jo i nt Institute for Nuc lear Research. Dubna 1983 

nepeBOA O.C.BHHorpaAOBOH . 


