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Introduction

• ARCON - ARea CONtroller system developed at CERN for 

LEP and has been in use since 1988.  Composed of 

approximately 380 monitors distributed by 14 controllers. 

• RAMSES - RAdiation Monitoring System for the 

Environment and Safety designed for the LHC based on 

current industry standards and has been in use since 2007. 

Composed of approximately 450 Channels. 
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2 2 systems: systems: ARCON ARCON & & RAMSES  ~800 monitorsRAMSES  ~800 monitors

Monitoring systems for RP in 2010

LHC: RAMSES

CTF3: RAMSES

CNGS: RAMSES

ARCON:
LHC injectors
ISOLDE, n-TOF, AD,
Experimental areas
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2 2 systems: systems: ARCON ARCON & & RAMSES  ~850 monitorsRAMSES  ~850 monitors

Monitoring systems for RP in 2011

RAMSES at 
LHC and

LHC injectors

CTF3: RAMSES

CNGS: RAMSES

ARCON:
LHC injectors
ISOLDE, n-TOF, AD,
Experimental areas
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RAMSES II Light
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RAMSES II Light project

Made of 3 parts:

1) Main part: Replacement and consolidation of critical

ARCON monitors by RAMSES for the entire injector chain

of the LHC (Linac2, Linac3, Booster, PS, SPS).

2) Second part: Instrumentation of HiRadMat and

consolidation of RAMSES at LHC (machine +

experiment).

3) Third part: Instrumentation of Linac4

Project duration: 01/2010  12/2012
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Main part: Securing the LHC injector chain

• Installation finished and commissioned during short shutdown;

• All relevant installations for LHC operation now independent

of ARCON

• Parallel operation of ARCON in 2011

• Hardware Interlock signals ready

RAMSES II Light project
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Main part: Instrumentation for LHC injector chain

Linac2  3 AMF, 2 UA;
Linac3  3 XRM, 3 UA;

PS Booster  3 AMF, 2 UA, 1 VMS;
PS  18 AMF, 11 UA, 6 PMS, 1 VMS;

SPS BA1  1 PMS, 1 VMS;
SPS BA3  1 VMS;
SPS BA4  2 AMF, 4 UA;
SPS BA5  1 AMF, 1 UA;
SPS BA5  1 AMF, 1 UA, 1 VMS;

RAMSES II Light project

PMS
at PS

AMF at PS

All instrumentation commissioned
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i.e.i.e. Instrumentation PS complexInstrumentation PS complex

RAMSES II Light project
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Second part: HiRadMat and consolidation of

RAMSES at LHC

HiRadMat  8 IAM, 1 AGM, 2 AMF, 3 UA, 1 VMS, 1 PMS, 1 HFM;

LHC-4  1 VMS;
LHC-6  1 VMS;

ATLAS  4 IAM;
CMS  4 IAM;
LHCb  3 IAM, 1 AMF;

RAMSES II Light project

VMS at LHC

Partially commissioned
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RAMSES II Light project

Third part: Linac4

Linac4  6 IAM, 5 AMF, 6 UA, 1 VMS;

IAM
at Linac4
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ARCON BRIDGE
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ARCON Supervision
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XRP2 & Local terminalXRP2 & Local terminal
Configuration of Monitors, 
Alarms and Actions [hardware 
interlocks]

XRP2, PlotXRP2, Plot
Survey
Visualization

PS Graph and MapPS Graph and Map
Monitoring
Logging (Visualization)

RADMAINRADMAIN
Monitoring
Logging (Visualization)
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RAMSES Supervision
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RAMSESRAMSES
Configuration

DAIDAI
Monitoring
Logging (Visualization)

RAMSESRAMSES
Monitoring: Alarms – System faults

RAMSESRAMSES
Monitoring
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CERN Control Centre
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ARCON RADMAIN RAMSESARCON Map and Graph RAMSES
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ARCON Architecture
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RAMSES Architecture
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SCADA
PCVue Servers 
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BRIDGE – Why?
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Too many supervision software (doing the same job)
No redundancy
Logging of hourly values
Obsolete supervision hardware and software

Integrated with RAMSES:
A single system to 
monitor all 
accelerators and 
experiments

Logging of: 
hourly values
15s values
Events

Database storage of configurations

RAMSES 
Servers

Bridge 
Servers

ARCON
Controllers

Redundant
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BRIDGE Architecture
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RAMSES 
Servers

Bridge 
Servers

ARCON
Controllers
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ARCON-RAMSES-BRIDGE Supervision
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GROAC 
General Renewal of ARCON Controller
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ARCON Controller and devices
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VME Frontend

•PEP VM40, PEP VLAN
•Microware OS9  v3.0
•CERN software (non 
standard BE/CO)

Measurement electronics 
developed at CERN
•Counter boards
•Input/Output status 
boards

ARCON Controller



ARCON Frontend 

• Control electronics 

– obsolete, end-of-life, 

– very limited number of spare parts

– procurement of spares difficult/impossible

– no support from provider

• Control Software

– Known bugs in OS not patched (OS not supported)

– Difficulty to add functionality due to high charge of CPU

• Measurement electronics

– Not an issue: developed at CERN, supported by HSE-RP-IL 
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GROAC – General Renewal Of ARCON Controller
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VME Frontend

•PEP VM40
•PEP VLAN
•Microware OS9  v3.0
•CERN software (non 
standard BE/CO)

Measurement electronics 
developed at CERN
•Counter boards
•Input/Output status 
boards

ARCON Controller



GROAC Project

GROAC assures the operation of ARCONs for a few years 

until RAMSES II project will upgrade radiation monitors 

and measurement electronics

GROAC is a new Radiation Protection frontend

• based on BE/CO standards

– Control electronics: MEN A20, timing 

– FESA based control software (gate to SCADA – PVSS)

• reusing of ARCON measurement electronics and devices

– Counter boards, Status boards

– ARCON monitors, alarm repeaters

– BRIDGE - RAMSES supervision
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CNGS
1st beam 07/2006

CNGS
1st beam 07/2006

Ready for LHC
1st beam 09/2008

Ready for LHC
1st beam 09/2008

Retrofit
12/2010
Retrofit
12/2010

Contract
03/2008
Contract
03/2008

Migration
12/2010

Migration
12/2010

Contract
01/2010 – 01/2012

Contract
01/2010 – 01/2012

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152003

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152003

ConsolidationConsolidation

21-03-201121-03-2011

Contract
02/2004
Contract
02/2004

ARCON REPLACEMENTARCON REPLACEMENTARCON REPLACEMENTARCON REPLACEMENT
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External Systems
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LHC 
Logging 
system


