
In the construction framework of a future 600 MeV/4mA CW Superconducting
Linac accelerator for the MYRRHA project at SCK•CEN (Mol, Belgium),
modeling works under Matlab/Simulink are carried out upstream to
understand the behaviour of 352 MHz single Spoke cavity with its environment
and its associated feedback control loops (LLRF and Cold Tuning System). One
of the main goal is to assess the feasibility of cavity failure compensation in
the Superconducting Linac. Indeed, stringent reliability requirements must be
fulfilled to ensure an efficient operation of the MYRRHA Accelerator Driven
System: unexpected beam interruptions, due to failures, must be
compensated in less than 3 seconds. Our preliminary study focuses on the fast
frequency re-tuning of the cavity. Our goal is to prepare the R&D tests
foreseen at IPN Orsay on a prototype cryomodule including two SC Spoke
cavities equipped with couplers, tuners with feedback loop and connected to
dedicate LLRF.
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Conclusions : Fault tolerance feasibility in less than 3 seconds + CTS fast detuning in 14kHz/s

Starting end of 2020 -

begining 2021

Cavity spectrum Transfer Function (low T)

Cavity « Virginia »

Cavity « Amelia »

RF amplifier

Transmission line

Circulator

Cryomodule equipments

Cryomodule
(2 cavities)

LLRF

CTS

Control room

µTCA 
rack

Cryopumps

Cryogenics
command

control

Dewer

Valve box

2K 4K

C
o
u
p
l
e
r

A

+186Hz

+14kHz

Calibration of the piezos

Motor detuning capability → 14kHz/s (condition for MYRRHA)CTS fast detuning→ 15kHz/s (room T), in progress test for low T

+186Hz

EXPERIMENTAL

EXPERIMENTAL

EXPERIMENTAL

EXPERIMENTAL

3 sec

1 sec 2 secFault detection
100 ms
Fault Diagnostic
250 ms

Load new Setpoints 500 ms
Update RF fields       250 ms
(ramp 150 ms+stability 100 ms)

Detuning Faulty Cavity   ≥ 1s

Beam Recovery Procedures:  1.5s 
(low duty cycle, low power,
Check beam losses
Increase duty cycle and power …)

Simulation results : Linac fault tolerance scenarii
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