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Abstract

To maintain high availability as a user machine, such as the XFEL facility SACLA, quick recovery from troubles is
important. To diagnose the source of the trouble we should collect information related to it as much as possible. For
example, when we find an intensity fluctuation of XFEL, we search data which correlate with the intensity fluctuation.
The point data of pulsed signals, such as a beam position, a beam current, an rf phase and amplitude detected with a
cavity pickup, are saved for every shot. But a time interval to save the waveforms of the cavity phase and amplitude is
10 minutes, because of the limited data transfer speed of the VME bus, and we may lose the waveforms at the abnormal
event. So we made a system to capture the abnormal waveforms to diagnose the trouble source. The system utilizes a
function of an ADC, for which makes an interrupt signal when the acquired waveform has deviation from the reference
waveform. The system was operated and successfully caught the abnormal rf phase waveform of the C-band correction
cavity. At that time the waveform deviation was not observed in a klystron cathode voltage waveform, nor the klystron
drive rf waveform but in a klystron output rf phase. So we could deduce that the trouble was in the klystron itself and
after the replacement of the klystron, the X-ray intensity was stabilized. This example demonstrates that this system is
helpful for a machine troubleshooting. This surveillance system will be applied to other units to catch unusual operation
status.
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Figure 1: Configuration of LLRF and data acquisition
system for each RF unit.
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Figure 2: Error detection at the ADC board.
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Figure 3: Sample of Graphical User Interface for
abnormal waveform surveillance.
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Figure 4: Trend of point data of the C-band correction
cavity phase.

4. FEDH

XFEL % 22 E\E LT 5 72 DI IR BB 36 AL (ol
B O OOEREHFDLZENEETHD, 2L
AR EIT o CWAIESFTIL, Y3 vy M I &R
WAL T D ATEEMER B 0 | B RO & A7
52 EIFEERKZE O 1ER LY 95, b
nbiid, BEmmtgiEs > ADC 2% L.

IMEZERE 7 7 v TR EREOWEEEET 2t L
2B, BERIER X OZF 0% O IE 2T 5
VAT NEEE LT, C IEZER OB A AL
OIT-HE, TV AT ATHEEERND, (AL
DFKILZ 74 A s modulator TIE72< 7 F
AAPBURIRIZHD L EREEXIEDDHZENTE
oo BBRIIZORFER S AT L E2 IO SO
U IR, IS DL EHEIE~DT &35 FE
Thb,

—&—am. (orma
g amp_ (briormal)

a) —a— phase (ormal)
—&—phase dhnormal)

3 g
o, =
o
@«
H &
& =
b) a— phase (ormal —a— amp.  (ormal
P dbnorm = amp (bnormal)
5 g
=, =
e
@
8 &
H 2
C) ®— Vk (normal)
025 I >— Vk \IAnmm.»\,m
02 e e
= P ]
v 0.15 \
RN \
= 0lf / LR
g E { \‘
0.05 : ./ o
[ = . . .
-4 2 0 2 4
time [us]

Figure 5: Normal and abnormal waveforms of a) the
cavity pickup RF signal, b) the waveforms of the klystron
output RF signal and ¢) the klystron cathode voltage.
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