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Elrfu Gbar control command overview

* Integrated control command functions:
— Global overview
— Automation (measures, procedures)
— Safety
— Alarm
— Archive and shared data
— Communication with ELENA
— Remote debug
— Time
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Elrfu Gbar control command overview
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Elrfu Gbar control command overview

2 hardware worlds:

— Slow control: vacuum, push-pull, coils

 PLC (Programmable Logic Controllers): robust,
modularity, long term, industrial

- Fast control (DAQ): MCP, ...

« PC: short term, technology changing, virus
« PXI, VME: middle term, modularity, expensive
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Elrfu Gbar control command overview

 Perfect communication world

Your office

6 ﬂ Control room Data

Sensor  Detector Coils Push-pull Ventilation
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Elrfu Gbar control command overview

Your office

* Real world: 6 ﬂ

Internet

CERN Network

ELENA Control roomﬂ

This is the goal of the work package 10: control command \JL Local

Fieldbus

All this stuff will be transparent for the users Ethernet
# protocol

| ~
K. tcmm == 007 |

Sensor  Detector Coils Push-pull Ventilation
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Elrfu Gbar control command recommendations

e Recommended solution: CERN
hardware compatible

— Siemens PLC
— PCI express

— VME
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Elrfu Gbar control command recommendations

« Communication

— Interface with devices for the slow control:

0-10V, 4-20mA, Profibus or Profinet

— Avoid: protocol with material interface like
RS232, GPIB, USB, Ethernet, ...

— If you buy a non compatible instrument:
« Specific gateway: 2 month + hardware

» More bugs and more difficult to understand

Gateway between 8’powers Hameg

powers and SE——

supervision (slow, — T —g—
not all

functionalities)
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Elrfu Gbar control command design needs

 Roadmap Gbar control command
proposed:

— Understand the experiment’s behavior and
performance

— Define a global system architecture
— Define control command tests

— Integrate the control command interface in
each subsystem

— Test the subsystem control command
— Installation at CERN
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Elrfu Gbar control command design needs

* To design the control command, we
need answers to the following questions:

— What will be automated?
— What is the automation process?

— Does the system need information from
another one?

— How do we communicate with the different
elements?
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Elrfu Gbar control command design needs
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* One control command contact person

per subsystem In charge of:

— Object design

« ~500 mm |

DN100CF

gate valve E x B electrodes

Collimator

Valve

DN100CF
gate valve

Valve

EI/F'
)

HV feedthrough
(sample)

Insulated sample holder

Angle)
valve )|
N1 |

L ]

AN LY

! i

d b i

MCP (Hamamatsu F-4655-12)

4 x DN4OCF flanges

functions:

- 4 x BNC or SHV feedthroughs

- linear drive (collimator) [optional]
- vacuum gauge [optional]
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Solenoid coils
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6 x DN63CF flanges
functions:

- turbo pump

- vacuum gauge

- ion pump [optional]
- HV feedthrough
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Elrfu Gbar control command design needs

— Instrumentation synoptic: agreement
between WP and WP control command

Super Conducting magnet (SC)
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................................ [egiiiiii] E‘ﬂj—> Trigger
Acquisition PC
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— ProfiNet —
= = S7 protocol '
HV : High Voltage controlled throw-10/+10V ‘%‘ o
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Elrfu Gbar control command design needs

— One list of the I/O for the slow control
— One list of the I/O for the fast control

Type Element fonction intervalle nombre | total nombre [/O

Haute tension, pre-decelerator lecture tension appliquée 0-10V 4
Haute tension, decelerator lecture tension appliquée 0-10V 1

I ana Haute tension, post decelerator lecture tension appliquée 0-10V 1 16
Haute tension, quad doublet lens lecture tension appliquée 0-10V 4
Haute tension, quad triplet lens lecture tension appliquée 0-10V &
Haute tension, pre-decelerator commande tension appliquée 0-10V 4
Haute tension, decelerator commande tension appliquée 0-10V 1

O ana Haute tension, post decelerator commande tension appliquée 0-10V 1 16
Haute tension, quad doublet lens commande tension appliquée 0-10V 4
Haute tension, quad triplet lens commande tension appliguée 0-10V &
Haute tension, pre-decelerator lecture interlock 4
Haute tension, decelerator lecture interlock 1

I logique Haute tension, post decelerator lecture interlock 1 17
Haute tension, quad doublet lens lecture interlock 4
Haute tension, quad triplet lens lecture interlock &
Switch HT lecture interlock 1
Haute tension, pre-decelerator commande interlock 4
Haute tension, decelerator commande interlock 1

0 logique Haute tension, post decelerator commande interlock 1 17
Haute tension, quad doublet lens commande interlock 4
Haute tension, quad triplet lens commande interlock &
switch HT commande interlock 1
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Elrfu Gbar control command design needs
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— Describe the behavior of the slow control,

or/and fast

— Define the command constraints (range):
frequency, amplitude, duration

Penning trap e- gun
1. System description
1.1 Mechanic
1.2 Electric
1.3 Voltage
2. Required equipment
2.1 Electric
2.1.1 Electric power B1
2.1.2 Electric power B2
2.1.3 Electric power H1
2.1.4 Insulation box
2.2 Mechanic
2.2.1 Insulation box
2.2.2 Cathode support
3. Control command
3.1 Electric Power
3.2 Push-pull
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Elrfu Gbar control command design needs T
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Elrfu Gbar control command design needs

* Questions for CERN and ELENA:
— NTP, SMTP server
— Archiving
— Remote access
— Maintenance: hardware and software

— Interface with ELENA control command
(hardware and software)

— Timing system



Elrfu Gbar control command overview

Thanks for your attention
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