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ANALYSIS OF VOLTAGE DROOP ON J-PARC KLYSTRON HIGH VOLTAGE POWER
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Abstract

TIn the J-PARC linac, High Voltage DC power supplies (HVDC) to drive klystrons. These HVDCs are modulating-
anode power supplies with a rated voltage of 110 kV and are operated by connecting up to four klystrons to a single
HVDC. Since multiple klystrons are driven by a single HVDC, a voltage droop in the capacitor bank of the HVDC occurs
in the beam pulse. This effect causes a decrease in the output power of the klystron. Half of the existing HVDC in J-
PARC were installed at the J-PARC construction, and the other half were installed at the LINAC 400 MeV upgrade, and
the capacitors show signs of age-related degradation. In the near future, the capacitors will be necessary to be replaced
partially or completely. On the replacement of the capacitors, it will be necessary to re-evaluate the operating behavior of
the HVDC when the capacitor bank configuration is changed. In this presentation, we evaluated the effect of the voltage
droop on the klystron with the present configuration and the effect of changing the capacitor bank configuration with
experimental and numerical results, and we discussed the countermeasure for the stable beam operation.
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Figure 1: Schematic image of klystron high voltage power supply (HVDC) in J-PARC LINAC.
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Figure 2: Cathode voltage in KLY-BEAM pulse measured
on HVDCH#]1. Voltage droop can be observed. Accelerator
beam pulse timings for 500 us and 330 us beam are also
indicated.

3. V4R MNOVEEERICEITIZERE
RIL—TDETIVE

HVDC I2BIF2 27514 A a v Y — REFEDOR
N—=TDREXE2ETIVT S, ZZTlk, Bz
TEFNVELTE FVO IREBEBINREBOaY TV
Y (HEREC) I N$®&741bu/b%%é
NTWBERMNEZEZ S, V77914 A TV DE mmm
FMEIZE— LA R— T Vv A% G LT 5L, ZElE
SHIBIZ BT

I(t) = GV (t)*/? (1)

CERTBEIENTES, INEHVWTaAYTUY
NV DEMREEOMS HERIE

_dQ()

b = NI(t) = NGV (t)/? 2)
LHREL, Q=CV OBFEEHAVDS L

av(t) s/2

— = —NGV(1) 3)

klystron operating point during accelerator beam pulse.

IhzfEl

2

o A )
Tt + Ag

V@=[

PEOND, Ag FHEDEBTH D, ZITV(0) =V
A RN

Ap = —= (&)

THY,

2
NG 2
Tttt A%

2

Vit) = _—
" VUL

=W (6)

LWOBRESND, ZOMEHEMSEL IS
Oy hL7ZE DM Fig 4 TH S, Koz g
T5e, SOV ARMHID 50 ps 2 HRWVTEDED &
C—HUTWBIZ DR TEND, &HD 50 us D
XECEROEAPRKREVDIZIZ I A PR E—
LDLH ERVIETY 4 2 ba v OEFREMEH R

JEFPREEZER L TH O X (1) OBEBRBKILTY
BWHThseEZSNS,

- 781 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FRPP40

110

— measured

o
=)
®

— numerical analysis | |

=
o
=)

HVDC cathode voltage [kV]

=
o
[N

100

6 160 260 360 460 560 660 760 800
time [us]

Figure 4: Measured result of cathode voltage (red curve)

and calculated cathode voltage with simple model (blue

curve) discussed in Sec. 3.
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Figure 5: Calculated cathode voltage droop as a function
of time with various capacitance of CBANK (with N =4).
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Figure 6: Calculated cathode voltage droop as a function of

time with various number of klystrons connected to single
HVDC (with C = 28.8 uF).
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