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Control hardware standards MEBT and Super Conducting Linac control

SARAF EPICS Environment (IEE to SEE)PLC  architecture for 1 CryoModule

SNRC and CEA collaborate to the upgrade of the SARAF accelerator and control for the Injector, MEBT and Super 
Conducting Linac made up of 4 cryomodules hosting HWR cavities and solenoid packages.



SARAF Control Hardware Standardization

DEVICES Choice & standard for IEE

MTCA.4 crate base NATIVE-R2 crate

NAT MCH-PHYS80 & COMex-E3

MRF Timing System

MTCA.4 boards
mtca-EVM-300               THPV022
mtca-EVR-300U

Faraday Cups, ACCTs IOxOS FMC ADC-3117/MTCA.4 IFC1410

& Beckhoff modules

Neutron sensitive 

Beam Loss Monitors

IOxOS FMC ADC-3111/MTCA.4 IFC1410

LLRFs Seven Solutions AMC board

2 LLRF/board    WEPV031
BPMs Seven Solutions AMC board 

2 BPM/board

Harps (Sem-Grids) Proactive VME solution & Kontron IPC

Cryogenics, vacuum, 

current leads & 

interlocks

Siemens 1500 PLC series & Kontron IPC

TUPV007

Power supplies for 

MEBT quadrupoles, 

steerers and

superconducting 

solenoids

CAENels power converters/EPICS 

streamdevice

MTCA.4 standard platform based
on NAT-R2 & MRF & IOxOS boards

LLRF cabinet based on NAT-R2, MRF 
and Seven Solutions AMC board
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Timing System/Optical fibre

LLRF

CSS BOY

Beam Current
(FC, ACCT)

Channel Access

Kontron IPC

TPG300
Vacuum gauges

Turbo Pumps

CABTR
Cryogenic

Temperatures

7 Cold Tuning
motions for LLRF

FESTO
Pneumatic Valves

PLC control  for 1 CryoModule CM

CAENels Power Supplies
MEBT 8 Quads & Steerers

20 Supra Solenoids

MEBT PLC 
VACUUM

CryoModule PLC 
cryogenics/vacuum

3 REBUNCHER
LLRF MOTORS

BPM

LLRF

LLRF

BPM
Neutron BLM

SARAF MEBT & SCL 
control architecture overview

IEE server in SNRC Nutanix cluster

Profibus DP

Profinet

Siemens 1500

St
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CM3:7 cav,4 bpmCM2:7 cav,6 bpmCM1:6 cav,6 bpm CM4:7 cav,4 bpm

RFQ + 3 Rebunchers

MRF mTCA-EVM-300 

Timing Master

ET200
Remote I/Os

MEBT TPG300
Vacuum gauges

Turbo Pumps

Siemens 1500



PLC architecture template for 1 Cryomodule

The SARAF Super Conducting Linac offers four CryoModules (including 6 cavities for CM1 and 7 cavities
for CM2, CM3 and CM4 and 20 superconducting solenoids (6 solenoids for CM1 and CM2 and 4 for
CM3 and CM4). Each cryomodule can be divided into four control type applications for the PLC
architecture part: cryogenics, vacuum, solenoid current lead and LLRF cold tuning system.



CEA and SNRC EPICS ENVIRONMENT

IEE guaranties homogenous EPICS developments and devices’ OS via network boot.
IEE Ansible scripts were successfully run on premise beginning of 2021.
Production environment uses containers for EPICS and boot server, within an high availability cluster.
Machine developments rely either on local install, or virtual machine within VirtualBox.


