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@ 1.- LHC Cryogenics Architecture
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@ 2.- Cryogenics Control System Instrumentation
= A

Large number of sensors and actuators.
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Tunnel instrumentation exposed to radiation (custom
development to withstand the hostile environment)
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@ 2.- Cryogenics Control System Tunnel Architecture
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@ 2.- Cryogenics Control System Industrial Communications
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@ 3.- Frameworks

- .
m Front-End Software Architecture*

* Ref: “Frond-End Software Architecture”, M. Arruat, et all. (ICALEPCS 07)

o

33

CERN accelerator real-time software model
Deployed to Front-End computers (FECs) running Linux/LynxOS

m Cryogenics application processes

WorldFip: Read/Write Worldfip agents
Real-Time action

FESA

m Device: Calculates devices data (Minimize electronics cards calculations)

s Segment: Groups devices and communicates to the PLC
Server: CMW Exchange data
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@ 3.- Frameworks UNICOS

m UNified Industrial COntrol System
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@ 3.- Frameworks UNICOS Objects design breakdown

Sector Cryogenics Process Control Objects
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* Process Decomposition exercise (e.g.: Tunnel) :
» Control a basic tunnel equipment (bi-cell)
* Reduce the amount of logic to create by using a
few templates which will be parameterized and
generated automatically (e.g.: Controllers)

I/O objects + Controller (field objects)
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@ 3.- Automatic generation Tools UNICOS & FESA integration

3 B
Minimize hand code activities and focus on specific control logic
Versioning mechanism to trace all the instances and allow different generation
speeds
Generation time of a complete LHC sector : ~ 1 day

) o =t
A°® Control Engineer Specifications CIJ

—— LHC controls (Poster RPPAO3)

Database
Generator / E
Devices Devices
PLC comms Devices Synoptics (Tunnel Panels)
Code text (o
LSLI H FEC comms H
' SCADA comms

=4
o Deployment:

3 ] ==n
Lo DeponmeE

(Fvss1)

JI2ES Dl e SN
Custom code T — =
- device calculations e e, Baseline : Baseline
WorldFip comms. T
FECs _/ \_PLCs S
FESA UNICOS

(=)
1 L
: ICALEPCS 07 Enrique Blanco [CERN AB/CO IS] 10



@ 3.- Frameworks UNICOS SCADA Structure
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@ 3.- Frameworks UNICOS SCADA Structure
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@ 3.- Frameworks UNICOS SCADA Structure
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@ 4.- Conclusions

m Successful integration of UNICOS and FESA frameworks

Industrial approach
CERN accelerator software model

m (Generation tools
Avoid synchronization tasks and concentrate on the specific control logic
Rapid prototyping & optimal regeneration mechanisms

m Cryogenics control system fully commissioned (LHC Sector) [1/8 machine]
Highly distributed and radiation environment
Heterogeneous control equipments
Scalability and openness (LHC services)

Currently in production giving entire satisfaction to cryogenics and
hardware commissioning operators
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@ World's largest superconducting installation cooled by helium !

300 - Cool-down to 1.9 K Cryogenic tuning Powering tests Warm-up
250 - 20—
2 -271.25C | -456.25 F
= 1.5 -
g 8 10 N
2 g “
T 150 - 3
2 @ 0.5 -
g =
Q \
=
100 - 0.0 ‘ . ™

12-Jun-07 14-Jun-07 16-Jun-07 18-Jun\‘-0\7

50 -
A /.\ year 2007
0 I I I I I I
January February March April May June July
| AB Controls Group (Industrial Systems Section) http://ab-dep-co-is.web.cern.ch/ab-dep-co-is/
| UNICOS http://ab-project-unicos.web.cern.ch/ab-project-unicos/
| FESA http://project-fesa.web.cern.ch/project-fesa/
[ Cryogenics Group @ CERN http://at-div-acr.web.cern.ch/at-div-acr/
[ LHC commissioning http://lhc.web.cern.ch/lhc/
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