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ECR_CE_SectionECR_CE_Section

Providing technical support for the activities of the AT_ECR group 
working within the engineering process control systems, 

the electrical design, installation, instrumentation calibration
and commissioning
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Elaboration architecture according to project 
requirements :

Instrumentation
Control system (PLC – I/O)
Supervision systems SCADA
Long Term Data Archiving (Oracle Data Base storage)

(Industrial component based, solution adapted to 
the size/type of the application)

Material ordering, Reception and conformity verification, 
installation and Commissioning @ CERN

ECRCE control systemECRCE control system
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Project LHC ExperimentsProject LHC Experiments
LHC Point 1

ATLAS Magnets 20 kW GHe @ 60 K Thermal Shield cryoplant
ATLAS Magnets 6 kW LHe @ 4.5 K Main cryoplant
ATLAS Proximity cryogenics for toroidal magnets
ATLAS Proximity cryogenics central solenoid

ATLAS ANRS LN2 cryoplant for LAr calorimeters
ATLAS LAr + LN2 Proximity cryogenics systems

LHC Point 5
CMS Magnet 1.5 kW LHe cryoplant
CMS Magnet Proximity cryogenics
TOTEM cooling system

ECR UNICOS systems total :
~ 7500 I/O Signals
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Support to operationSupport to operation
Technical support to 11 Helium Cryoplants, CERN wide, 
operated under ECR group’s responsibility
(for physics and test benches)

Implementation of Long Term Data Archiving system 
“in house system ” (DEC system) 
“IMS” (ABB system)
“UNICOS standard TIMBER” (Oracle Data Base storage)

ECR CE total systems :
~8000 I/O (ABB) + ~ 7000 I/O (Schneider)
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UNICOS standardUNICOS standard

Provide a common control system for the 
LHC cryogenics 

Components, tools and methodology
Based on industrial components: PLC and SCADA

Define a standard hardware & generic 
software architecture
Produce complete documentation for 
maintenance, operation and users

Cryogenics operators and experts
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Full Package for Control System

UNICOS Advantages for Process ControlUNICOS Advantages for Process Control

Language: Common vocabulary for technical communication
Methodology: Structured Application 

Preliminary analysis

Documentation: Logic, Devices and Data Base

Update: Follow-up of modifications
Easy to Upgrade thanks to structure

Programming Tools: Use Embedded Object function

Standard: Operation
Programming
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Specification: CERN, External Institutes, Air Liquide, Linde, …

CERN create and maintain documentation

•PLC, Supervision system 
•Network : Rely ON CERN IT infrastructure
•Cabling 

•User Application
•System 

User Application:

Hardware:

Maintenance:

Who Does WhatWho Does What
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Analysis of Functional Logic

Generation of UNICOS Specification
(Including Logic and Data-Base description)

Generation of controls Data-Base

Production code PLC – SCADA supervision

Installation, Reception and Commissioning

Consolidation and maintenance of the applications

How do we proceed?How do we proceed?



M. Pezzetti AT_ECR_CE

CONTROL PROJECT COORDINATOR CONTROL PROJECT COORDINATOR 
TASKTASK

AB/CO

External Institutes
LAL  (FR)
BNL  (US)
KEK  (JP)
CEA  (FR)

AT_ECR

IT_CS

AT_ECR_CE Section

UNICOS
Management

Cryogenics Process standard
Network Solution

UNICOS 
Standardization
in view of LHC 
operation (by CERN)

Control system for the cryogenics 
LHC experiments

AT_ACR

Cryogenics Process
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3 Documents to produce related of the 3 Control Layers:

Technical SpecificationsTechnical Specifications

•Process Logic description

Object Structure

User Application Description in UNICOS 
Language

•Field description

Fully Parameters Description of Each Field 
Objects•Data Base Description

List of Input and Output Objects
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I/O Devices

Digital Input

Analog Input

Analog Output Digital Output

I/O ObjectsI/O Objects
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Field Devices

Heater

pressure valve

Field ObjectsField Objects
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SCADA CONTROLLERSCADA CONTROLLER
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N_TOF    I/O estimationsN_TOF    I/O estimations

6 CV valves
1 HE heater
3 PV valves

3 TT, 2 PT, 1 FT, 1 LT 
+ Magnet

Total I/O : [ 20 AI; 10 AO; 10 DI; 10 DO]
+ Magnet
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N_TOF Control cost estimationsN_TOF Control cost estimations
Total I/O : [ 20 AI; 10 AO; 10 DI; 10 DO]

PLC and I/O Schneider Electric
1 Rack TSX RKY12 Rack Embase 12 POSITIONS 335,33 €
1 TSX PSY 3610MModule Alimentation 24Vdc      410,65 € 
1 TSX PS7 5634MProcesseur 5302,00 €
2 TSX AEY 1600Module Entrées AI (16) 1796,00 €
1 TSX ASY800Module Sorties AO (8) 933,08 € 
1 TSX DEY 32D2KModule Entrées DI (32) 359,22 €
1 TSX DSY 16T2Module Sorties DO (16) 241,28 €

TOTAL   9400 €

SUPERVISION SYSTEM
3  CERN PC  6000 €
PVSS and Unity CERN Licence (no charges)  TOTAL 6000 €
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N_TOF  Elec. cost estimationsN_TOF  Elec. cost estimations

ELECTRICAL COST
Racks
Alimentation 24 V
Alimentation 230 V
I/O Terminal Field
General Cabling
ManPower
Documentation

TOTAL   100 000 €
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N_TOF  Cost estimationsN_TOF  Cost estimations

ELECTRICAL COST + CONTROL COST TOTAL   120 000 €

Very Rough Estimate
(depend on physical location, distance between points, 

responsability interface, etc )


