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VACUUM SYSTEM OF KLYSTRON REPAIR FACILITY
FOR ELECTRON ACCELERATORS
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National Science Center “Kharkov Institute of Physics and Technology”, Kharkiv, Ukraine
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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

DESCRIPTION OF VACUUM SYSTEM Turbopump G3
The design goal for the vacuum system is the N3 ®> i

pressure inside the Klystron tube to be less than

- N

5.107 Torr. _‘:E_
Previously existed vacuum system (Fig. 1) consisted V3 X VA

of four sputter ion pumps (N1-250 I/s, N2-15 I/s, N6- G2 @ <

Vi

151/s, N7-41/s,) and a roughing pump. Using such
vacuum system, thirty-seven KIU-12AM “AVRORA” X
klystrons were previously repaired [1].
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Fig. 1. Schematic diagram of vacuum system Fig. 2. Schematic diagram of vacuum system

before modernization after modernization

During all previous restorations total time of baking
and cathode activation lasted relatively long time
(approx. 150 h) 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 Twis Torr with
pumping speed 700 I/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
presented 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
interlocks have been incorporated for isolation of turbo

molecular pump in case of accidental depressurization Fig. 3. Configuration of modernized vacuum system
of vacuum system or power failure. Electric diagram of during klystron baking and cathode activation
controlling unit and overall appearance of it are shown

in Figs. 4 and 5.

ISSN 1562-6016. BAHT. 2021. Ne6(136) 133



5 6

Al

104

RPON

RP OFrli

EP41

g

RP-2

RF ON

V1ON

7 1
viz V23
8 2

Vi /

\
RN

v

1)

V2 OFF

oF
|

V3OFF /

|

g vzon L

5
V31
6

TP OFF

11 vaon i EF‘41 teon L

I
; A T
1 (‘\2./ & \3 Z ’
- 1
] RP.25 /s
Ne /‘ COOLING 2§
1 VIS ay /, MACUUM
"
14 vion [ V23
RP-25
L]
1 ¥ ]
.

Fig. 4. Schematic diagram of controlling unit of vacuum system
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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

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

STM32 microcontrollers and 18-Bit ADC. This made it ACKNOWLEDGEMENT
possible to digitize the readings of both PMT-4 (ITMT-4) We gratefully acknowledge the assistance of
thermocouple vacuum gauge and PMI-2 (IIMU-2) Volodymyr Tsymbal and Denis Shakhov in
ionization vacuum gauges. These vacuum gauges were modernization of the system
incorporated in controlling unit of whole system. '
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SUMMARY

As a result of vacuum system modernization total
duration of baking and cathode activation during
klystron restoration decreased from 150 to 85 hours.

BAKYYMHAS CUCTEMA YCTAHOBKH 110 PECTABPALIMU KJIMCTPOHOB JJ151 YCKOPUTEJIEH SJIEKTPOHOB
P.H. /lponos, M.B. Heaxuenxo, B.A. Mau, 10.A. Tumapenxo, B.IO. Tumos

Kmucrpon KY-12AM «ABPOPA» B TeueHre MHOTHX JECATHIETHH ObIT OCHOBHBIM HCTOYHHKOM PAIHOYaCTOTHOH MOITHOCTH
st yekoputeneit B HHIL XD TU. Hecmotpst Ha TO, 9TO 3TOT KIMCTPOH OOJBIIE HE MPOU3BOIHUTCS, OH BCE eIle ncronbs3yercs. Ha-
nare GOJBIIOTO KONMYECTBA HEHCIPABHBIX KIMCTPOHOB JaeT BO3MOXKHOCTh X PECTaBPHPOBATH, MOJAOHPast JOHOPCKHE KOMIIO-
HEHTBI, KOTOPBIE JIO CHX ITOP HAaXOATCS B pabOTOCIIOCOOHOM cocTosHHH. [Ipomece peMoHTa KICTPOHA COCTOUT U3 HECKOJIBKHX
3TAIoB, U YacTh U3 3TUX 3TANOB TpeOyeT MOANEPKaH!Us BHICOKOTO BAKyyMa BHYTPH KJIUCTPOHA U B CMEXHBIX CHCTEMaX.

BAKYYMHA CUCTEMA YCTAHOBKM 3 PECTABPAILIL KJIICTPOHIB JIJISI IPUCKOPIOBAYIB EJIEKTPOHIB
P.M. /Iponoe, M.B. leaxnenxo, B.O. Mau, 10.0. Timapenko, B.I0. Timos

Kuictpon KIV-12AM «ABPOPA» mpoTsirom 6arathb0X AECATHIITH OYB OCHOBHHM JDKEPEIOM Paio4acTOTHOI HOTYKHOCTI
st ipuckoproBauiB y HHI[ X®TI. He3paxarouu Ha Te, 110 L€ KJIICTPOH Oijblile He BUTOTOBIISIETHCS, BiH BCE I1Ie BUKOPHCTOBY-
€Tbesl. HasiBHICTH BENMKOT KiNIbKOCTI HECIPaBHHUX KIIICTPOHIB J1a€ MOXJIMBICTD X pecTaBpyBaTH Mig0Uparoy TOHOPCHKI KOMIIO-
HEHTH, SIKi 1oci nepedyBaioTh y pobdouomy crai. [Iporiec peMOHTY KITICTPOHA CKIIAJAEThCs 3 JCKIIbKOX €TaliB, 1 YacTHHA 3 LUX
eTalliB BUMarae IiJTpUMaHHs BHCOKOIO BaKyyMy BCEpE/IMHI KIIICTPOHA Ta B IONOMDKHHX CHCTEMaX.
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