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UCTOYHWUKHU NUTAHUSA NNA3EPOB
C ANOAHOW HAKAYKOM

ANS NA3EPHOIO
TEPMOSIIEPHOIO CUHTE3A

A.Taiioco de noc Canmoc, 3.I1asnosa, A. TemHuKo8,
A.®edopos, OO0 FEDAL, Caxkm-Tlemepbype

MoBbieHMe 3HepreTUKn 1asepos C DVUOAHOA HaKavKom
BejeT K yBe/INYeHUo Yndia MmaTpul ia3epHbiX 4uon0B
B KQKAO0M KaHa/ie s1asepa. Pa3pa60TaH UCTOYHUK

AN NUTAaHUSA AUOAHbIX MaTpuUL, NOAKMIOYEHHbIX
nocsiegoBaTtesibHO.

Jasep A/ 3a’KMTaHHS TepMOSIIEPHOIO LOpIOo-

4ero M3Jy4eHHeM I[PHUHAMJIEKUT COBETCKHUM
akageMuKkaM Hukonaro lenHagueBuvy bacosy u Onery
Hukonaesuuy Kpoxuny [1,2 ].

Pl YVHUKRQJIBHBIX CBOFCTB, KOTOPBIMH 0b61IamaroT
J1a3epbl, IIO3BOIMIN IIPUMEHUTDh UX B Ka4ecTBe UCTOY-
HMKa KOHLIEHTPUPOBAHHON 3HEpPIUH [JIsI HHULIMHUPO-
BaHHS TepMOSIEPHBIX peaKLHH. ITO, BO-TIePBbIX, JaeT
BO3MOKHOCTB CO3/aTh B QOKyCe JIa3epHOIO JIy4a BbICO-
KYIO INIOTHOCTb ITIOTOKA SHEPIHUH, YTO, COOTBETCTBEHHO,
BeJIeT K CBePXMOLIHOMY y/e/IbHOMY SHePrOBblIe/IeHHIO,
JOCTATOYHOMY [J/11 MOHHU3ALUK MaTepHa/la MHIIeHU
Y MOJIy4eHUs IUIa3Mbl. BOo-BTOPBIX, OTCYTCTBHe MexXa-
HHYEeCKOH CBSA3H MEXAY JIa3epoM U MHIIEHBbIO I103BO-
J1sileT PACIIOJIOKUTDh BBIXOAHBIE KAaCcKalbl JIA3epHBIX
CHCTeM Ha PACcCTOSSHUHU B HECKOJIBKO [IeCATKOB MeTPOB
OT JIOKJIM3aLlMKM TePMOSIIePHBIX MHUKPOB3PBHIBOB.
TakuM 06pa3oM, IOSBHIACE BO3MOKHOCTH IIO[IBECTH
K MHUIIEHH OTPOMHYIO MOIIHOCTb, He BBbI3bIBas pas-
PYLIeHHS KOHCTPYKLIMOHHBIX MaTePHaJIOB YCTAHOBKH.
B-TpeTbHX, KOHCTPYKLIHS Jiadepa MOXeT 00eCIeuHTh
BBICOKYI0O KOHTPACTHOCTb H3JIyUeHHUS, TO eCcTb 6omb-
I0e OTHOIIEeHHe YHEePrUH II0JIe3HOT0 CUTHa/lIa K SHep-
FMM IIyMa. Beab XOpollo HM3BeCTHO, YTO IPH QyHK-
LIMOHHUPOBAHHUHU Y/IBTPAMOIIHBIX JIA3€POB II0 Pa3HBIM
IIPUYMHAM BO3HHKaeT (QpOHOBOe IIyMOBOe H3jIydeHHe
PasHYHOM JUIMTEeTBHOCTH. M, Kak Joboe H3IydeHHe,
HaXxopsIeecss BO BCSIKOM YCHJIMTEIBHOM CHCTeMe, OHO
MOJKET IIPUBECTH K IIpellBApUTe/IbHOMY HarpeBy U pas-
PYLIEHMIO MaTepHa/ia MHUIIeHH A0 [IPUX0Aa OCHOBHOI'O
uMITyIbCa [3].

B Bemymux neHTpax Coserckoro Corosa - ®HMAH,
®HA3 (TPUHUTH), BHUUA®, TOU um.C.M.BaBuiosa,
HUHOPA um.[.B.EppemoBa 6bUIH HadaThl paboThI
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POWER SUPPLIES
DIODE-PUMPING LASERS
FOR LASER FUSION

A.Gayoso de los Santos, Z.Pavlova, A.Temnikov,
A.Fedorov, FEDAL Ltd, St.-Petersburg

Increased power diode-pumped lasers energetics
leads to the increase of the number of diode laser
matrixes at each channel. A power supply that can
power parallel connected diode arrays was designed.

he idea of using high-power laser emission for
thermonuclear fuel implosion belongs to Soviet
academician N.G. Basov and O.N. Krohin.

Lasers have a number of unique properties that
are allowed to use them as a source of thermonuclear
implosion. Firstly it gives an ability to create a high energy
flux density at the laser beam focus and therefore high
power specific energy release in the matter. Secondly, an
absence of mechanical linking between the laser and
the target; output stages of laser systems may be in tens
of meters from thermonuclear implosions that allows
provide to at target a huge energy without destroying of
structural materials. Thirdly, it gives an ability to provide
high contrast radiation, that is large signal-to-noise ratio,
which are always in laser, as in any amplification system,
and can lead to the preheating and the target destruction
before the main pulse appearing.

In the leading centers of the Soviet Union - LPI RAS,
State Research Center of Russian Federation Troitsk
Institute for Innovation & Fusion Research, Russian
Federal Nuclear Center All-Russian Research Institute of
Experimental Physics, Federal State Unitary Enterprise
Scientific and Industrial Corporation "Vavilov State Optical
Institute”, Join Stock Company «D.V.Efremov Institute of
Electrophysical Apparatus» have started works of creating of
experimental facilities for experimentations of interaction
processes of high-energy laser radiation with matter and
solving problems of laser fusion (LF). 2009 year instigates
a new round of the facilities development, intended for LF.
In Lawrence Livermore National Laboratory, USA, started
192-beam laser system National Ignition Facility (NIF) with
an output energy of 1.8 MJ. A similar system - Laser Mega
Joule (LMJ) in France - is scheduled for completion in 2014.
NIF and LM] predecessors were: Nova and Omega (USA),
Vulcan (UK), FIREX (Japan), SG (China) and photolytically
pumped iodine gas laser Iskra-5 (Russian Federation). Up to
2020 Russia plans to construct of laser facility of megajoule
energy level.
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II0 CO3JaHHIO 3KCIIePUMEHTAJIbHBIX YCTaHOBOK [JIf
[IpOBeJleHUs] HCC/IeJOBAHMI IIPOLIECCOB B3aKMMOJeu-
CTBH S JIa3epHOI'0 HU3/Ty4eHHUs BRICOKHX SHEPIHI C Bellle-
CTBOM U pellleHHs ITpobsieM 1a3epHOT0 TePMOsIIEPHOr0
cuhTesa (JITC). 2009 rop o3HaMeHOBal COBOM HOBBIM
BUTOK B Pa3BUTHUHU YCTAHOBOK, IIpeJHa3HAYeHHBIX I
JITC [4, 5]. B JIuBepMopcKok laboparopuu CIIA 6bl1a
3amymieHa 192-my4ykoBas sia3epHas ycTaHoBKa National
Ignition Facility (NIF) ¢ BeIXomHOM 3Hepruen 1,8 MIIK.
AHajoru4yHasi ycTaHoBKa Laser Mega Joule (LMJ) Bo
®paHIMK I[UIAHUPYeTCsS K 3aBeplleHHIo B 2014 ropy.
[TpenmecTBeHHHKaMu NIF 1 LMJ 6p111: Nova 1 Omega
(CIIA), Vulcan (Benukobpurtanus), FIREX (moHust), SG
(Kutan), a Takke QOTOAUCCOLIMOHHAS HOAHAs yCTa-
HoBKa Mckpa-5 (Poccus) [2]. K 2020 romy Poccusi naaHU-
pyeT IIOCTPOMTD JIA3€pHYI0 YCTAHOBKY Mera/’KOyJIeBOro
kacca YOI2M (puc.1).

B a3epHBIX yCTaHOBKaX, QYHKIMOHHPYIOIIUX Ha
OAHHBIM MOMEHT, AJIS JeMOHCTPAallMOHHBIX JKCIIepH-
MEHTOB 3a’KMTaHMs BblOpaHa Haubonee HafeXHas,
HO HaMMeHee 3peKTHBHASA CXeMa HeIIPSIMOI0 C>KaTH s
C mpeobpa3oBaHHEM JIa3epHOTO HU3/IyuyeHHUs B PeHTre-
HOBCKoe. OHa obecreduBaeT HAWJIYULIYIO OFHOPOA-
HOCTb 06/1y4eHHUsI U YCTOMYHUBOCTb CSKATHUSI MHUIIEHEH.
g TeHepallMy SHEPIUU IIpeAllouTeHHe OTAAIOT IIps-
MOMY CKaTHIO. B TakoH cxeMe KO3QHUIIHEHT YCHUIeHU S
B MHILIEHAX JOCTUIAeT BeTHMUYHMHB ~100 IIpH II0JHOH
3HePIuH oKoso 2 MJIK, ¢ yyeTom Toro, 4to KIL/] 1asepa
Io/KeH ObITh >6-7%. Jlasep-mpaiiBep AJsl YIOBIETBO-
PeHUSI TeXHUYeCKUX U 3KOHOMHYECKHUX TpebOOBaHHI
K 3HEPreTHYecKOK YCTAaHOBKe JOJIKeH becriepeboriHO
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Up-to-date laser systems for demonstration
experiments ignition are based on the most reliable,
but least effective indirect compaction scheme by laser
emission to X-ray radiation, providing the best uniformity
and stability of the target compaction. For energy
production direct compaction is prefered, where gain in
the target is near 100 and is reached at full power for about
2 MJ, and laser efficiency must be > 67%. Laser driver
must have uninterrupted operation with a pulse repetition
frequency of > 5 Hz for 2 years performing > 3 * 108 pulses
to meet the technical and economic requirements for the
power facility. The most advanced facilities for solving
this problem are solid state diode-pumped lasers (Diode
Pumped Solid State Lasers - DPSSL) and gas KrF lasers
with a relativistic electron beam pumping, keeping
the necessary high efficiency and can be scaling to the
required energy.

Obviously, one of the most effective solutions to
creating high-power solid-state laser consists in principle
of a multi-channel construction. The laser, in this case,
"gathering” in shape of a lattice of identical channels, each
of which occures laser generation. Small cross-section of
the channels allows efficiently and simply accomplish
the energy pumping into the active medium and the heat
rejection from its scope. Company «Northrop Crumman»
built 100-kilowatt laser in the same way. Basic principles
of multi-channel systems of power diode-pumped lasers
are discussed in "Electrical Power Supply systems for multi-
channel diode-pumped lasers" Photonics 2014 1 (43).

In the design of laser systems increased power diode-
pumped lasers leads to increase of number diode laser
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paboTaTh € YACTOTOM IIOBTOPEHHSI MMIIYIbCOB
=5 I'll B Te4eHHe 2 JIeT, IPOu3BeAsl >3-108 MMITy/IbCOB.
Hanbornee mepcrieKTUBHBIMU [ISI PellleHHsl AAHHOHM
3a/lauM SBJISIIOTCS TBEPHAOTE/IbHBIE JIa3ePhl C AHUOLHOU
Hakaukod (Diode Pumped Solid State Lasers - DPSSL)
1 rasoBble KrF-1asepsl ¢ HaKauKOM pelITHBHUCTCKUM
3JIeKTPOHHBIM ITyYKOM. ITH J1a3epbl 06/1aalo0T Heob-
XOAMMOM BBICOKOM 3 eKTHBHOCTBIO U MOTYT OBITH
MaCIITabHPOBaHBI 10 TPeOyeMBIX SHEPTHUH [6].

OYeBHIHO, YTO OHHO M3 Haubomee 3pPEeKTUBHBIX
pelleHHH CO30AHHS BBICOKOMOIIHBIX TBEpLOTENIb
HBIX JIa3epOB COCTOMT B MHOTOKaHaJ/IbHOM IIPHHIIMIIE
HX IIOCTpoeHHUs. JIasep B 3ToM ciaydae "HabupaeTcs'
B BHJE PelIeTKU MAEHTHYHBLIX KaHaJIOB, B Ka’KAOM
M3 KOTOPHBIX IIPOMCXOOMT Jla3epHas reHepanusa. Masoe
IIoIIepeYHoe CeYeHHe KaHajIoB I103BOojIsgeT 3PPeKTUBHO
U IIPOCTO OCYIIeCTBUTh HAKAaUKy 3HEPrur B aKTUBHYIO
Cpely U OTBOZ TeIlsla U3 ee obpeMa. IIo TakoH cxeme
noctpoeH 100-kBT nasep ¢pupmsl "Northrop Grumman”
[4]. OcHOBHBIe NPHUHIUIIBI IIOCTPOEHUSI CHCTEM 37IeK-
TPOIIMTAaHHS MHOIOKAHAJIBHBIX JIa3epOB C JHONHOM
HaKa4KOM ObIIM pacCMOTPeHBI HAMHM PaHee [cM. KypHaA
domonuka, 2014, N1 (43)].

[loBEHIIIeHHe 3HEPreTHKH J1a3epoB C AHOLHOU
HaKauKoM BefleT K TOMY, 4YTO IIPH IIPOeKTHPOBa-
HUH JIa3epHBIX YCTAHOBOK BO3pacTaeT KOJIMYeCTBO
MaTpHL] JIa3epHBIX JHOIOB (MJII) B KaskgoM KaHaJie
naszepa. TyT ske BO3HHKAIOT ITPOOIEMBI ITOAKIIOUEHH S
661bIIero KOMMYecTBa MaTPHUILL K UCTOYHUKY ITUTAaHUS
(HII), obcaysKUBalolleMy Ja3epHBIN KaHal. CXeMHble
pellleHHsI, KOTOpble KCIIONb3yeT Ha JAHHBI MOMEHT
RoMIaHuss OO0 "®EJAJI" mpu IIpOM3BOACTBE CEPHI-
HOM IPOAYKILMH, OCHOBaHBI Ha YacCTUYHOM paspsle
e€MKOCTHOI0 HakomuTesns sHepruu (EHJ). 3To mpuBo-
JUT K OCPAaHUYEHHIO [TaIeHUs] HAIIPSKeHMs Ha I10Cye-
JI0BATe/IbHO BKJIIOUEHHBIX MaTpHIiaXx. KOMIIaKTHOCTb
UII ¢ EHD pocturaeTcs BO MHOIOM 3a CYeT BbIGopa
3/IEKTPOIMTHYECKHUX KOHAEHCATOPOB B KaueCTBe HaKo-
nuTenst. MakCMMasbHOe pabouee HampsisKeHHe TaKOro
BHUJIa KOHJIEHCATOPOB JIMMUTHUPOBAHO BeIHYHHOU
450 B, 4TO, B CBOIO O4Yepenb, HaK/JIaAbIBAeT OrpaHHYe-
HMe Ha BO3MOKHOCTb HCIIOJIb30BaTh 6OJIBIIOE KOTHYe-
ctBo MIJIJI, noakarouaeMbix K HII mocinemoBaTenbHO.
Ecnu BOCIIONB30BaThCsl IJIEHOYHBIMHU IIOJHIIPOIIMIIE-
HOBBIMHU KOHJI@HCATOPaMH, 3TO BBHI3BIBAET YBe/IHYe-
HUe 3HaYeHH BO3MOKHOIO ITa/IeHH sl HAalIPSsKeHH S Ha
MIJIJ. Ho Takoe pelleHUe MPHUBENET K HeH3OeKHON
HeobxomuMOocCTH pabotath ¢ M1 3HAYHUTENIBHO GONBIIHX
pasMepoB. [la U C TOUKHU 3peHHs IIOoBbIIIeHMs be3omac-
HOCTH yBeJIMYeHHe HaIpskKeHHs B HakomuTesne MII
HesKeJIaTe/IbHO.

CymiecTByeT pelleHHe,
Kao4vath MIJII mapasijienbHo,

II03BOJIAIOIIEE mon-
HO TYT BO3HHKAET
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Puc.2. Ycmpolicmeo 8bipagHusaHust moka 8 mampuuax PLD 100
Fig.2. Laser-diode matrix edcuation unit

matrixes (MLD) at each channel. Appears problems
connecting to the wide quantities of matrices to a
power supplies (PS), supplying a laser channel. Circuit
design, that nowadays company "FEDAL' applies in
the manufacture of typical products, based on partial
discharge capacitive energy storage (CES), thus it leads to
limitation of the voltage drop across the series-connected
arrays. Compact PS with CES achieved due to using
as the storage electrolytic capacitors. The maximum
operating voltage of this type is limited to 450 V. This
makes a limit on the possible number of MLD connected
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Puc.3. imnyabc moka
Fig.3. Current pulse
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3aTpyIHeHHe -~ HeobX0AMMO BBIPAaBHHUBAHUE HX I10 TOKY.
Kommnanusg FEDAL pellnia 3Ty TeXHHYeCKyIo 3agady
1 paspaborana yCTPOMCTBO /IS BBIPABHHBAHMS TOKA
Ha 3, 6 u 9 marpur (PLD 100), KOTOpoe C yCIIeXoM IpH-
MeHseTcqd. Ho IOpoHM BO3HHKAIOT CHUTyallMH, KOIAa
IJISL pealn3alluy IIPoeKTa TpebyeTcs: YyCTAHOBUTS ellle
6onpiiee KomuuecTBo MJIJI. OmHaKo, KakK IIOKa3aId
pe3y/IbTaThl 3KCIIEPUMEHTOB, IIPOBeIeHHbBIX COTPYLHU-
KaMH KOMIIaHHUH, C POCTOM KOJIMYeCTBA MaTPHUILI, II0I-
KJIIOYaeMBIX K YCTPOHCTBY, IIOHMKAETCSI CTabHIBHOCTB
BBIPaBHUBAHMSA TOKa. M, B KOHIIe KOHIIOB, ITOAKJIIOYe-
Hue 6onpIoro Konuyectsa MJIJL Kk yerporictBy PLD 100
MOYKET 3HAYMTE/IbHO CHU3UTD 061mmit KI1[ MCTOYHMKA
HUTAHHS.

[J1st ycTpaHeHUs IpobieMbl, BO3HHUKINE!H Ha IIYTH
peayin3alMyi TeXHHUYECKOro pelleHt s, KOMIIAaHUS [IPH-
cTynmia K pa3paborke MII, oCHOBAaHHBIM Ha YaCTHY-
HOM paspsfie MHAYKTHBHOTO HAKOIIHUTE/sS SHEePruu
(MH3). UII Takoro tuma objazaeT BBIXOLHOM Xapak-
TEPUCTHKON MCTOYHMKA TOKa YTO HJea/IbHO II0/IXO-
OUT 0718 NUTAHUS Harpy3sKd C HeJTHHEMHOH BOJIBT-
AMIIEPHOM XapaKTepPUCTHUKOH. IIpH HCIIONB30BaHUU
3TOr0 MCTOYHHMKA, TOK B HaIpy3Ke He 3aBHUCUT OT KOJIH-
YeCcTBa I10C/IeI0BaTe/IbHO BKIOUYeHbIX MJLJI. IIpuHATOE
WH>KeHepHoe pellleHHe 0Ka3aJ/IoCh BEPHBIM B IIpefienax
CpefHel BBIXOJHOM MOIIHOCTH, Ha KOTOPYIO pacCyu-
TaH UII. HUcmonb3oBaunue HUII ¢ UHD ucKkiIo4aeT Heob-
XOOHMMOCTh IIPUMeHeHHsl KOHJIEHCATOPOB OoJIBIION
eMKOCTH.

Omuaxo 6onpmiM HemoctaTkoM HII ¢ MHI ocrta-
ercd KpanHe HU3KuM KII[. g ylydlleHHs 3TOro
[I0Ka3aTesIsi MOKHO [IPUHSATH Mephl — HallpUMep, CyIe-
CTBeHHO CHU3UTh OMHUYECKOe COIIPOTUB/ICHHEe HaKOIIH-
Tessi. Ho 06pIYHO 3TO IPUBOAUT K OTPOMHBIM SKOHOMH-
YeCKHMM 3aTpaTaM M3-3a BK/IIOYEHHSI B KOHCTPYKIIHIO

i1

to the power supplies successively. Using polypropylene
film capacitors would increase the possible voltage drop
across the MLD, but this solution leads to a much larger
power supplies. Increase in drive voltage of power supply
is unwanted.

There is a solution that allows to connect MLD
in parallel, current in them should be necessarily
aligned. The device for smoothing current, that uses
for parallel connection of 3, 6, 9 laser diode arrays,
has been developed and successfully applied by the
company, but there are cases more quantity MLD are
needed. The "FEDAL' engineers’ experiments has shown,
under increasing of MLD quantity, stability of current
aligning decreases. Connecting to a large number of
MLD to the device PLD 100 can significantly reduce
the overall efficiency of the power supply. In response
to this problem company has concluded to develop of
power supply, based on partial discharge of inductive
energy storage (INE). The power supply of this type has
the output characteristics of the current source, which
is ideal for powering the load with nonlinear current-
voltage characteristic. In using such solutions, the load
current does not depend on the number of parallely
connected within the MLD average output power, which
power supply is designed for. Power supply and INE don’t
use large capacitors.

It is his great fault of power supply and INE extremely
low efficiency. To improve this indicator measures can
be taken to substantially reduce the ohmic drive, which
usually leads to enormous economic costs (cooled to
extremely low temperatures). Another way to increase
efficiency is to use INE with energy recovery in the
pause between pulses. Such schematic, providing such
a mode, was designed, simulated and led to prototype.
The prototype was successfully tested, it have allowed to
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YCTPOMCTBA 3/IeMEeHTOB OXJIa’kKIeHUS [0 Ipele/bHO
HHU3KHX TeMIlepaTyp. Jpyrou myTh HoBblmeHHs: KIIJ
IpenycMaTpuBaeT MCIoNAb30BaHMe MHI ¢ pexymepa-
LIMel SHEPTHH B MOMEHT I1ay3bl MeXKAy UMITy/IbCaMHU.
CxeMHoOe pellleHHe, obecrieqHBaroIiee TAKOKM PeXKHM,
651710 pa3paboTaHoO, IIPOMOJIETMPOBAHO U PeaH30BaHO
B MAaKeTHOM HCIIOTHeHHH. IIoN0KHTe/bHbIE Pe3y/b-
TaThl, IIOJIyYeHHBIE IIPM HCIOBITAHUAX Ha MakeTe,
[I03BO/IMJIM Ha4daTh IOAIOTOBKY K CEPUHHOMY IIPOK3-
BoACTBY HMII, paboTaromux Ha OIKMCAHHOM ITPHUHITUIIE
(puc.2). Ha paspaboTaHHBIe B IpoLiecce co3maHus UIl
CXeMHBIe pemleHHs KoMmmnaHusg FEDAL mony4wuia TpU
[aTeHTa.

Pacuer KIIJl mpeobpa3oBaTesns IIOKa3aJl, 4TO IMPH
IIUTaHHUU OT Tpexda3HOMU CeTH CHCTeMa MMeeT JOCTa-
To4HBIH KIIJT - 70%. Ero C IeTKOCTHI0 MOSKHO YBETHYHTh
IIPU YCJIOBUU MCIIOJIb30BAHMS IOBBIIIAOIIETO ITpeob-
pasoBaress AJis 3apsiia 6ydepHoI eMKOCTH. 1o HAIIKM
OLleHKaM, B TaKkoM C/lydae pacdeTHBIX KIIJl cxembl
MoxKeT Joctu4b 91%. Ilpu stom KIIJ MII He 3aBHCHUT
OT YacTOThl CJIeJOBAHMS MMIIYIbCOB, YTO HeMajo-
Ba>KHO [IJIS1 3aKa34YHKOB.

IIpaMmoyronpHass ¢opmMa HMIIY/IbCA JOCTUIAETCS
[IpUMeHeHHeM IaCCHBHOM KOPPEKTHPYIOIler LeIIH.
JlaHHOe pellleHHe JTHIIeHO HeIOCTaTKOB aKTHBHOM KOP-
PeKIIMH, KOTOpble MOTYT IIPOSIBIISIThCS IPH 6OBIIMX
MOIIHOCTSX. MIMIIy/IbC TOKA, MOTy4YeHHBIH Ha MaKeTe
HII, mpexacTasjieH Ha puc.3.

Pa3pa60TaHHbu?1 HWII rpemsHasHa4eH [JIs [IHUTaHHS
JUOAHBIX MaTPHL, ITOAK/IIOUEHHBIX I10CAe[0BaTeIBHO.
CyMMapHoOe IafieHHe HaIpsokeHUS Ha MIJLJ orpaHu-
YeHO TOJIBKO JIeMeHTHOM 6a30i 1 rabapuTaMu HUCTOYU-
HuKa. CyllecTBylolmte B CBOOOLHOM [OCTyIle KIIOde-
BBbIe 37IeMeHTHI 00eCIieuyrBalOT BRIXOLHOM TOK 90 A IpH
IaJeHUY HaIlpsyKeHU s Ha Harpyske o 1200 B.
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start pre-production of such power supplies series. Were
obtained three patents to the schematics, getting during
the process of power supplies creation.

Conwverter efficiency calculation showed that system
has sufficient efficiency - 70% by powering from three-
phase network. It easily can be increased using a boost
converter to charge the buffer capacitor. In this case, the
calculated efficiency scheme can reach 91%. While power
supply efficiency does not depend on the frequency of the
pulse, which is important for customers.

Rectangular pulse shape is achieved by using passive
correction circuit. This decision is without flaws of active
correction that may occur at high power. The current pulse
produced by power supply model is shown in Picture 3.

Designed power supply allows to power connected in
parallel diode arrays. The total voltage drop across the MLD
is limited only by the components and dimensions of the
power supply. Existing in free access key elements allow
to provide output current 90A under the voltage across the
load to 1200V.
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