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While the modulator operates with the pulse transformer .the magnetizing
current keeps to flow through the transformer primaxy_w'mdmg aﬁer' tl.le end
of the voltage pulse. It depends on the energy stored in thft magnetizing in-
ductance. The increasing of the magnetizing current flow time together with
the earlier thyratron cutoff can make the large reverse voltage to appear on
the klystron cathode. It can damage the cathode. ‘ '

The possibility of the magnetizing current flow time sbon:?nm_g Slue to t.he
optimal selection of the nonlinear resistance of the clipper circuit is consid-
ered. The behavior of the clipper circuit of the modulators used_ for the com-
plex VEPP-5 preinjector klystrons supply is described. The oQtlmal mode of
the circuit operation is chosen and the design features are described.

The electron beam source based on GS-34 valve cathode-grid unit with
le cathode of 12 mm in diameter is described. Originally the high voltage
source was used to supply the gun. The gun current amplitude of 5-6 A at
duration of 3 ns and 1.5 A at a pulse duration of 300 ns was attained.
hode emission characteristic was reduced by the vacuum breakdowns
gun operation. So the necessity of decreasing of high voltage from
to 140 kV has appeared.

use of the pulse transformer based gun supply with a pulse duration
| mks provided the gun operation without breakdowns at a voltage of
¢V and pulse repetition rate up to 50 Hz. At present time the electron
e is operated at the complex VEPP-5 preinjector.

Y HMITYJILCHOIO
JTACCHIIALS SHEPTUM B IJIMIIIEPHOH LETTH
MOJIVJIATOPA, MUCIIOJIb3YEMOI'O JULA TIMTAHMA
KJIMCTPOHA 5045

HMMITYJIbCHBII HCTOYHMK DJIEKTPOHHOI'O ITVUKA HA
SHEPI'HIO 200K>B ®OPUHXEKTOPA KOMIUIEKCA B3IIII-5
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ICAH MCTOYHMK 3JIEKTPOHHOTO IMyyka Ha 0aze KaTOQHO-CETOYHOrO
ammei I'C-34 ¢ oxcuaHBIM KaTooM auametpoM 12 mm. Ilepronavais-
HE MYIMIKH OCYLIECTBIIIOCh OT BBICOKOBOJIETHOTO HCTOYHHKA IO-
HaupsokeHua. [Ipy 3ToM aMmmTYZa TOKa MYIIKH COCTaBJIANa
JUTHTEIbHOCTH MMITyNbca 3 u 1,5 A npu 200 Hc. B npouecce 3kc-
A MYINKH TpOoGOH MO BaKyyMy YXYIINHIH 3MHCCHOHHYIO XapakTe-
KaTona W BBI3BIBANIM HEOOXOIMMOCTh CHHMKEHHs BBICOKOTO HAIps-
00 kB no 140 xB.
’, PEXONl Ha IHTaHWe IYNIKH OT MMITYJbCHOTO TpaHcdopMmaTopa ¢ iH-
T° i “TBIO MMITyIBCa ~1 MKC 0Gechedm! BO3MOXHOCTE paboTsl mymku 6e3
H HanmpsbxeHun 10 200kB Ha uactore cnenosanma go 50 I'm B

€€ Bpems OIHCAaHHBIH MCTOYHHK paboTaeT Ha POPHIIKEKTOpE KOM-
SIII1-5.

IIpu paGoTe MOIYNATOpAa Ha MMITYJLCHBIH TpaHC(OpMaTop TOK :;;P:’r
nepBUYHYI0 0OMOTKY TpanC(hopmaropa (Tok HaMarHW4YWBaHAA) POAO i
Tedh M TI0 OKOHYAHWH MMITYJbCa HAMpmMKeHus. 3710 06yCIoBIeHO 3Hcp1‘::’
HAKOIUTEHHOM B MHIyKTHBHOCTH HAMarHHYWBAaHWS. 3aTATHBAHHE mpoLK
NpOTeKaHAs TOKA HaMarHWYHBaHMA COBMECTHO C npemnespeuemmMcmw‘
panueM THpaTpOHa MOXET NPHBECTH K TOABIEHMIO Ha KaToje KK )
GONBIIOTO HANPKEHHS 0GPATHOMN MONAPHOCTH, YTO MOXKET MpuBecTH K
PYLIEHHIO KAaTOMA.

PaccMOTpeHa BO3MOXKHOCTh COKpAlIeHHs BPEMEHH MpOTEKAHHA
MarHMYMBAHAA 32 CYET ONTHMAIBHOrO noabopa HeNHWHEHHOro CONPO
HHES KINTIepHO# uerd. OMHMCaHO MOBEJCHWE KIMIEPHOH HerH BS Mr‘;
TOpax, MATAIMNX KIHCTPOHL! (OPHHKEKTOpA KOMIUIEKCA B3III-5. ofic”
paH ONTHMANbHBIH PeXHM PaGOThl LEMH, ONUCAHBI OCOOEHHOCTH €c
PYKTHBHOT'O HCTIOTHEHHSL.
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4.28. THE TRANSFORMERLESS SCHEME FOR SUPER-
CONDUCTIVE COLLIDER 10 MW KLYSTRON SUPPLY HexkoTopsiMH upMamu mpopabaTeiBaIOTCS CXeMBI Kiiogelt Ha 6aze IGBT
MOJTHOC HANpKEHHE COTHH KB, TOKM - COTHH amnep W [THTENBHOCTH
IyBCOB - COTHM MKC. Takue KIIOYH eIme BechMa NOPOTH, HENOCTATOYHO

A.V.Akimov, LV.Kazarezov, A.A.Korepanov, E.M.Mandrik ‘,
[eXKHbI, CIIOKHBI B YNPABJICHHH, TPeOYIOT NOMOIHUTENBHOM CXEMBl KOp-
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B paGore paccmaTpusaercs GecTpaHc(OpPMATOpHAs CXeMa ITMTAHHS
MBT MHOTOMy4YKOBOTO KIMCTPOHA, OCHOBAHHAS HA TpHHIMIE reHepaTopa
pkca, CBOGOHAS OT NMepEeUHCIeHHBIX HEOCTATKOB.

MomyasTop mATaeTcs oT 3apA/IHOTO YCTPOHCTBA MOCTOSHHON MOIIHOCTH.
A KACKa/IoB TeHEPATOpa 3apsAKAIOTCA MapalIeNbHO Yepe3 BTOPHIHbIE
MOTKH 3apsaJIHOro Tpancdopmaropa. Ilo 3aBeplieHMM 3apsia MOZAROTCS
YCKAOLINE MMITYJIBCH, BKIIOYAIONIAE MOC/e/I0BaTebHO Bee IGBT kacka-
| reHepaTopa. JIns OTKIIOYeHNs ITHTAHAS MMITYJThChI 3aITycka y6upatot-

BUCTOPLI BBIKIIOYAOTCA H KIIHCTPOH 00eCcTOYHBaeTCH.

IpenyCMOTPEHEI IPOCTEIE H HANEKHBIE METOML! KOPPEKIHH hOPMEI HM-
bCa ¥ 3aUTATHI IIPH ABAPHITHEIX CHTYALHAX.

The modulator scheme with the step up pulse transformer is developeq
and successfully used for multi-beam 10 MW klystron supply (DESY).

But the presence of the pulse transformer makes the pulse parameters
worse and the modulator large size doesn't allow to place it close to the Klys.
tron in the collider’s tunnel.

Some companies are developing the IGBT-based switch schemes at 3
voltage about hundred kV, a current of hundreds of Amperes and a pulse du-
ration of about hundreds microseconds. Such switches are still quite expen-
sive, not reliable enough, complicated in driving and they demand additional
correction scheme.

The transformerless scheme based on Marx generator for the 10 MW
multi-beam klystron supply is describing here. Such scheme has no disad-
vantages mentioned above.
The modulator is fed through a constant power consumption device. The cell
storage capacitors are charged in parallel from the charge transformer secon-
dary windings. When the charging is finished the triggering pulses make all
IGBT closed and the storage capacitors are switched on in series. To switch
the supply off the triggering pulses are taken off, so the IGBTs are opened
and klystron is not more under the voltage.

The simple and reliable pulse shape correction methods and the emer-
gency protection are provided.

- 4.29. PULSE TRANSFORMER FOR A 10 MW KLYSTRON
. POWER SUPPLY
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n the framework of the Tesla Test Facility program an R&D work on a
lbeam 10 MW klystron Power Supply Source was carried out at BINP.
e way of R&D extension the design and production of the Pulse Trans--
I (PT) with a klystron voltage of 120 kV, klystron current of 130 A and
S duration of 1.4 ms were offered to BINP. The PT design was realized
taking into account the following requirements:

ge effect on the secondary winding;

BECTPAHC®OPMATOPHAS CXEMA [TUTAHWS 10 MBT
KJIACTPOHA JIJ151 CBEPXITPOBOJIALLEIO
JIMHEMHOI'O KOJUIAMJIEPA
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idom high voltage breakdowns may occur only between metal parts,
Ot on the windings;

Ip voltage edge applied to the primary winding should not cause a
M-to-turn overvoltage.

 Hirst requirement was fulfilled with the use of a symmetrical secon-

iding with a middle point at a high voltage potential. The second one
t by the use of additional capacitances providing an uniform distribu-

Jins ruranus 10 MBT MHOromyukoBoro kmuctposa (DESY) paspaw
U YCHENHO 3KCIUTYyaTHPYETCAd CXeMa MOMYIATOpa C IMOBBIMIAKIIHM o
MyJBCHBIM TPaHCHOPMATOPOM. sl

Ho wanvume tpancdopmaropa yxynmaeT napamMeTpsl HMITYJIbCE, 8 e
mue rabapuThl MOIYJIATOPA BI3BIBAIOT Npodiemsl ¢ ero pasMenle
BOJH3H KNUCTPOHA B TOHHEE KoJnaiaepa.
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tion of the voltage at a breakdown. The third one was fulfilled with equippj .'“m‘ T TN TOD: M NDSEREE DRSIRIE B
the secondary winding with metal shields and inserting a grounded shiejq '
between the primary and the secondary windings. The forth one was realizeg .
by placing a capacitance shield on the primary winding. This capacitance 1 THE COMPUTER CONTROL SYSTEMS OF H' AND H INJECTORS
shield provides an uniform voltage distribution along the primary winding g F OF THE MOSCOW MESON FACTORY LINAC

the pulse rise time. The PT design and tests results are described.
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created for the proton and H' injectors of the MMF linac are consid-
e base of systems is the LabVIEW software. The National Instru-

B pamkax nporpammsi Tesla Test Facility Hucraryrom snepHoit ¢usixa s Corp input/output modules are used. Based on the P-III/800 processor

Grina poeieHa R&D 1o MOAYIATOPY /U1 MUTAHASA MHOTOITYYKOBOTO KITHC: n injector operator workstation provides the control of the 400kV pulse
TpoHa. B KauecTBe nepBoro 3Tana peaqu3alMy BeIMONHeHHON# R&D wHCTH- v

rator, which operate with repetition rate up to 100Hz, and auxiliary tech-

TYTY 6biIO MPE/UIOKEHO CIPOCKTHPOBATS M H3TOTOBHTE HMITY/IBCHEIH Tpatic- ical systems (up to 73 channels) too with the help of copper cable lines.
¢opmarop (MT), mossImaromui UMIYJILC HANPSKEHHA OT MOIYJATOpA € ontrol of ion source which are under high potential (45 channels) is
10 xB 110 120 xB Ha KIMCTPOH C NapaMeTpaMy HMITyJbCa: HAP;KEHHE Hl d out with the help of fiber line. The analog channels transmission band
knucTpore 120 kB, Tok kiucTpona 130 A, UIHTETHOCTS MMITYJTbC2 1,4MC. 0 1.6MHz. The H ion injector control system is analogues, but there is

PaspaGoTka UT ocymecTBisIach ¢ y4eToM pijia yCIoBuii: ifference in ion source channel numbers (104) due to more complicated
e paboune rpagueHTHl BIONb BTOPHYHON OOMOTKH HE HOJDKHBI HMETS  structure and KOV-1000 turbo-pump. The basic injectors operation
CKaIKOB, utput to the linac local network with carrying capacity up to 100Mb/sec
e pacrnpefieieHHe HaNpPsUKEHWA BIOJMbL BTOPHYHOM 0OMOTKH B palodeM ized under the Ethernet protocol.
pexkHMe H IPH Npodosx He JOHKHO CHILHO OTIHIATHCS; '
e B ciy4ae npobos Mo BEICOKOMY HaNpsKeHHIO Moo moykeH MpoHCX0-
IHTh TONLKO Ha META/UTHYECKHE YaCTH HCKIIF0Yas 0OMOTKH, -
* NpPWIOXKEHHWe KPYTOro ()pOHTA HANpSKEHHS K NepBHUHON oOMOTKE H
IOJKHO BBRI3BIBATH NEPEHANPAKEHMI MEXK/TY BUTKAMY NIepBHYHON 0OMOTKH:

IlepBoe ycnoBue GbUIO PealTM30BaHO 3a CYET MCTONB3OBAHHMS CHMMET
PHYHOH BTOPHYHOHM OGMOTKHM CO CpelHEH TOUKOH MO BHICOKMM MOTEHIHE
nom. Bropoe — 3a cueTr BBEJIGHH BIOJb CEKIHH BTOPHIHOH OOMOTKH nomo¥
HHTENBHBIX eMKocTell, oBecreuuBaonux paBHOMEpHOE pachpene/icHie e
npsokeHHs npH mpoboe. TpeThe — 32 cueT apMHUPOBaHKA CEKII BTOP
0OMOTKHM CneuuanbHEIMH METAUIHYECKUMH 3KPaHAMHM M YCTAHOBKH A0
HHMTENBHOIO 3a3eMIIEHHOT0 3KpaHa MeXIy NepBHYHOH H B'ropﬂtiFIOii
MOTKaMH. UeTBepToe — 3a CYeT YCTAHOBKH. Ha TEPBHYHYIO 0GMOTKY CHE
aNTBHOTO €MKOCTHOTO 3KpaHa, 0GecneyuBalonero pacnpeaenenue Hamp "‘
HHA Ha TIEpBAYHOH 06GMOTKe Ha mepeaHeM (poHTe WMMynsca. Omucadd B

. ABTOMATH3UPOBAHHBIE CUCTEMBI VITPABJIEHHSA
FDKEKTOPOB MOHOB H' U H JIMHEMHOI'O YCKOPUTEJIA
MOCKOBCKOM ME30OHHOM ®ABPUKH
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PHBAKOTCS TEXHHYECKHE PEINEHHA [0 aBTOMaTH3HPOBAHHBIM CHC-
YOpaBneHws, pa3pabOTaHHBIM M CO3[aBa€MbIM UI MPOTOHHOTO H
i HIDKEKTOPOB JIMHElHOro yckopHTens MockoBckoi Me3oHHOH ¢ab-
1 PAH. Cucrembl 6a3supyioTcs Ha TNpPOTPAMMHOM TIakeTe
- Hcnonesylorcs Monmynm BBoja/BeiBoxa National Instruments
BTOMaTH3MpOBaHHOE paboyee MECTO OMepaTopa IPOTOHHOTO HHKEK-
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