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KIU-12AM “AVRORA” klystron has been the main source of rf power for the accelerators for decades. Large
accumulations of malfunctioning klystrons made it possible to recycle them using the donor parts, which are well
preserved and still functional. Klystron repair process comprises of few stages and part of these stages requires
maintaining the high vacuum inside the klystron and adjacent systems.

PACS: 84.40.Fe, 29.17.+w

1. DESCRIPTION OF VACUUM SYSTEM

The design goal for the vacuum system is the pres-
sure inside the klystron tube to be less than 5x10° torr.

Previously existed vacuum system (see Fig.1) con-
sisted of four sputter ion pumps (N1-250 I/s, N2-15 I/s,
N6-15 I/s, N7-4 1/s,) and a roughing pump. Using such
vacuum system, thirty-seven KIU-12AM "AVRORA”

klystrons were previously repaired [1].
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Fig. 1. Schematic diagram of vacuum system before
modernization

During all previous restorations total time of baking
and cathode activation lasted relatively long time
(approx. 150 hours) which was not acceptable in terms
of cost and operational schedule. In order to reduce the
total duration we decided to improve the system. The
main part of vacuum system improvement is adding of
the turbo molecular pump Turbo-V 750 TwisTorr with
pumping speed 7001/s. Turbo molecular pump is
backed by Dry Scroll Pump TriScroll300 with pumping
speed 210 I/s. Few additional valves and vacuum gauges
were installed too. Vacuum system schematically pre-
sented in Fig.2 and new appearance of it is shown in
Fig.3. Newly added elements of vacuum system are
visible on the Fig.2 above the horizontal dashed line.

Safe operation of newly added equipment required
presence of controlling unit that performs all necessary
commutation and safety interlocks. Such controlling
unit has been designed and manufactured. Safety inter-
locks have been incorporated for isolation of turbo mo-
lecular pump in case of accidental depressurization of
vacuum system or power failure. Electric diagram of
controlling unit and overall appearance of it are shown
in Fig.4. and Fig.5.
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Fig. 2. Schematic diagram of vacuum system after mod-
ernization
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Fig. 3. Configuration of modernized vacuum system
during klystron baking and cathode activation
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Fig. 5. Controlling unit of vacuum system

Within framework of this upgrade VIT-2 (BUT-2)
vacuum gauge controller has been upgraded using
STM32 microcontrollers and 18-Bit ADC. This made it
possible to digitize the readings of both PMT-4 (ITMT-
4) thermocouple vacuum gauge and PMI-2 (IIMU-2)
ionization vacuum gauges. These vacuum gauges were
incorporated in controlling unit of whole system.

Fig. 6. Configuration of vacuum system during HV and
RF training of klystron

SUMMARY

As a result of vacuum system modernization total
duration of baking and cathode activation during klys-
tron restoration decreased from 150 hours to 85 hours.
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BAKYYMHA CUCTEMA YCTAHOBKM 3 PECTABPAIIII KJIICTPOHIB JIJIAA TIPUCKOPIOBAYIB
EJIEKTPOHIB

P.M. /Iponos, M.B. Iéaxuenxo, B.O. Mauy, I0.0. Timapenxo, B.IO. Timos

Kiictpor KIY-12AM «ABPOPA» mpoTsiroM 06aratboX IeCSATHIITH OyB OCHOBHHM [DKEPENIOM pPaaiodacTOTHOI
noTty>kHocTi s npuckoproBadis y HHI[ XDTI. He3paxkaroun Ha Te, IO ei KITICTPOH OiNbIlIe HE BUTOTOBISAETHCS,
BiH Bce II[e BUKOPUCTOBYETHCS. HasiBHICTh BEIHMKOI KUTBKOCTI HETIpame3NaTHUX KIIICTPOHIB Ta€ MOXIIUBICTH iX pec-
TaBpyBaTH MiJOUpaIOun JOHOPCHKI KOMIIOHEHTH, SIKi JOCi mepe0yBaroTh y npainesgatHoMy crai. [Ipouec pemoHTy
KJIICTPOHY CKJIaa€Thes 3 JICKIBKOX eTalliB, 1 YaCTHHA 3 LIMX €TalliB BUMAarae MiITpUMaHHs BUCOKOTO BaKyyMy Bce-
PEIMHI KIICTPOHY Ta JOMOMDKHHX CHCTEMaX

BAKYYMHAS CUCTEMA YCTAHOBKH I1IO PECTABPAIIUU KJINCTPOHOB JIJIsA
YCKOPUTEJIEA SJIEKTPOHOB

P.H. /lponos, M.B. Heaxnenko, B.A. Mauy, 10.A. Tumapenko, B.JO. Tumoe

Kmuctporn KUY-12AM «ABPOPA» B TeueHHe MHOTHX JECSATHICTHI OBLT OCHOBHBIM MCTOYHHKOM paguodac-
TOTHOW MotHOCTH [yt yekopurener B HHI] XDTU. HecmoTpst Ha TO, 4TO 3TOT KIUCTPOH OOJBIIE HE TIPOU3BOANT-
cs, OH BCe eIlle HCIoib3yercs. Hammame GoipIIoro KoJM4ecTBa HEUCIIPABHBIX KIMUCTPOHOB JA€T BO3MOXHOCTH MX
pecTaBpHpOBaTh, MOAOHPas JOHOPCKHE KOMIOHEHTHI, KOTOPBIE 0 CHX HOP HaXOAATCSA B pabOTOCIIOCOOHOM COCTOSI-
Hun. [Iporecc peMoHTa KITMCTPOHA COCTOUT M3 HECKOJIBKHX ITAIOB, U YaCTh M3 ITHUX JTAIlOB TPEeOYeT MOANEPKAHUS
BBICOKOTO BaKyyMa BHYTPHU KJIIHCTPOHA U B CMEXHBIX CHCTEMaXx.



