
S. Redaelli, AB-OP

with M. Dutour, S. Ravat, I. Atanassov

Status of CCC applications 
for the Roman pot controls

Joint meeting of the LHC Collimation Study Group and Machine Protection Panel 

Geneva, 27th April 2009

Acknowledgments: M. Lamont, P. Palazzi + TOTEM controls teams



S. Redaelli, LSWG 27/04/2009

Outline

2

Introduction

Results of integration tests

Status of CCC applications

Conclusions



S. Redaelli, LSWG 27/04/2009

Introduction
Collimator top-level controls architecture

In particular: 
- Movements performed by the 

OP crew from the CCC 
following TOTEM requests

- Definition of operational 
windows for RP movements

- Application for RP alignment 
based on BLM reading, to 
have procedure comparable to 
collimators

- Handling of settings

We agreed on the FESA 
interface to control the Roman 
pots with the applications 
developed for the LHC 
collimators.Middleware

(FESA)

Top-level
(LSA)

LhcRomPot

Roman pots

OP provides the top-level 
applications for the Roman 
pot controls from the CCC.
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Specs of FESA interface
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Definition of a minimum set of properties 
(summer 2008) that allow plugging-in the 
existing collimator applications onto the 
Roman pot middle-ware:
(1) requested positions; (2) limit functions; 
(3) measured positions; (4) machine states, 
error, warnings; (5) stop bottom. 

Development by M. Dutour, who translates 
the commands for  the Roman pot low-level 
controls. Details in the next talk...

One main difference w.r. to collimators: 
Roman pots accept discrete settings 
only. No functions of time!

Meetings started at the end of last year to 
follow up these aspects.
Integration tests done at the Roman pot control 
test stand in bld. 187 
(Mathias, Sylvain, Ivan and mytself)
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Results on integration tests, Feb. 09
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BLM display for 
beam-based alignment

Monitoring of positions / limits

BLM display for 
beam-based alignment

Position 
setting panel

Switch statuses

Two V pots moved for the first time with the CCC application!
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Basic positioning tests

6

-45
-30
-15

0
15
30
45

Po
t p

os
itio

n 
[m

m
]

 

 

Nominal beam orbit

Pot on top
Pot on bottom

0 10 20 30 40 50 60
0

1

O
UT

 s
wi

tc
h

Time [ min ]

OUT position
 - TOP pot

OUT position
BOTTOM pot

Manual 
switch 
tests

Private logging of position variables also available...
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Tests of interlock limits
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Set tight tolerance thresholds of 200 
microns (warning levels at 100 μm).

Small movements within OP limits.

Checked that settings outside 
thresholds are REJECTED.

Outer dump limit

Inner dump limit

Outer warning limit

Inner warning limit

Measured position (LVDT)
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Feedback from first integration test
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For a vertical unit with two pots, we could test successfully:
- Definition of position settings by the top level. Transmission to the PXI through the FESA layer.
  Movements of the Roman pots as specified!
- Response of switches for the OUT positions (monitoring other switches not yet operational)
- Verification of the ARMING/DISARMING mechanisms (operator requests + monitoring)
- Trigger of movements via software trigger.
- STOP functionality.
- Precise movements below 50 microns, within OP defined thresholds.
- Definition of discrete interlock limits by the top level. Transmission to the PXI through FESA.
- Zero-th order check of machine protection tests: rejection of   position settings outside limits.

List of follow-ups:
- Implementation of monitoring of all switch statuses
 → Done: ready for tests
- Updated GUI’s for Roman pots specific features
 → First prototype ready
- Implements appropriate FESA exceptions
 → Done: ready for tests
- Optimize reaction time of software trigger
 → Done: ready for tests
- Minor mistakes of variable assignments for limits (readout only)
 → Ongoing.

Not addressed yet:
- Protection of settings from unauthorized changes (Role-based access, RBAC, aspects)
- Full integration into the LSA TRIM application (Done: ready for tests)
- Finalize list of hardware alarms, warning and errors
- Trigger by hardware timing (not yet decided)
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Updated RP application
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Needs further little 
improvements/tuning 
with users, but basic 

requirements  available
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LSA-TRIM implementation
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Setting generation and 
storage in OP database

Definition of settings in beam 
size units w.r. to local beam 

orbit, like the other collimators
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Configuration / RP names
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Mapping amont the different

Roman Pot names

FF0000DRAFT000000 4/27/09 

Fernando Lucas Rodriguez

Mathias Philippe Dutour

CMS 

relative

Roman Pot Product 

Breakdown Structure

Roman Pot 

order

RP mechanical 

design name

LHC layout 

name

Collimator 

application 

name

Roman Pot 

position
Left up Right up

Collimator ID 

(index)
CCC name CCC "expert" name

EDMS 906715
EDMS 

901060
EDMS 934341

EDMS 

934341

EDMS 

934341
EDMS 934341

tot.Rp.45.220.fr.hr 3 XRPTOT04 Horizontal 0 XRPH.B6L5.B2 XRPT1.6L5.B2-XRPTOT04

tot.Rp.45.220.fr.tp 1 XRPTOT05 Vertical up

tot.Rp.45.220.fr.bt 2 XRPTOT06 Vertical down

tot.Rp.45.220.nr.hr 4 XRPTOT10 Horizontal 2 XRPH.A6L5.B2 XRPT2.6L5.B2-XRPTOT10

tot.Rp.45.220.nr.tp 5 XRPTOT07 Vertical up

tot.Rp.45.220.nr.bt 6 XRPTOT11 Vertical down

tot.Rp.45.147.fr.hr 9 XRPTOT12 Horizontal 4 XRPH.B4L5.B2 XRPT1.4L5.B2-XRPTOT12

tot.Rp.45.147.fr.tp 7 XRPTOT14 Vertical up

tot.Rp.45.147.fr.bt 8 XRPTOT13 Vertical down

tot.Rp.45.147.nr.hr 10 XRPTOT15 Horizontal 6 XRPH.A4L5.B2 XRPT2.4L5.B2-XRPTOT15

tot.Rp.45.147.nr.tp 11 XRPTOT09 Vertical up

tot.Rp.45.147.nr.bt 12 XRPTOT08 Vertical down

tot.Rp.56.147.nr.hr 15 XRPTOT25 Horizontal 8 XRPH.A4R5.B1 XRPT1.4R5.B1-XRPTOT25

tot.Rp.56.147.nr.tp 13 XRPTOT27 Vertical up

tot.Rp.56.147.nr.bt 14 XRPTOT26 Vertical down

tot.Rp.56.147.fr.hr 16 XRPTOT23 Horizontal 10 XRPH.B4R5.B1 XRPT2.4R5.B1-XRPTOT23

tot.Rp.56.147.fr.tp 17 XRPTOT28 Vertical up

tot.Rp.56.147.fr.bt 18 XRPTOT22 Vertical down

tot.Rp.56.220.nr.hr 21 XRPTOT24 Horizontal 12 XRPH.A6R5.B1 XRPT1.6R5.B1-XRPTOT24

tot.Rp.56.220.nr.tp 19 XRPTOT17 Vertical up

tot.Rp.56.220.nr.bt 20 XRPTOT20 Vertical down

tot.Rp.56.220.fr.hr 22 XRPTOT16 Horizontal 14 XRPH.B6R5.B1 XRPT2.6R5.B1-XRPTOT16

tot.Rp.56.220.fr.tp 23 XRPTOT19 Vertical up

tot.Rp.56.220.fr.bt 24 XRPTOT18 Vertical down

Right

Left

XRPT1.4R5.B1

XRPT2.4L5.B2

XRPT1.4L5.B2

XRPT2.6L5.B2

XRPT1.6L5.B2

Station 1

Station 3

Station 3 XRPT2.6R5.B1

XRPT1.6R5.B1

XRPT2.4R5.B1

Station 3

Station 3

Station 1

Station 1

Station 1

7

5

3

1

15

13

11

9

XRPV.B6L5.B2

XRPV.A6L5.B2

XRPV.B4L5.B2

XRPV.A4L5.B2

XRPV.A4R5.B1

XRPV.B4R5.B1

XRPV.A6R5.B1

XRPV.B6R5.B1

XRPT1.6L5.B2-XRPTOT05/06

XRPT2.6L5.B2-XRPTOT07/11

XRPT1.4L5.B2-XRPTOT14/13

XRPT2.4L5.B2-XRPTOT09/08

XRPT1.4R5.B1-XRPTOT27/26

XRPT2.4R5.B1-XRPTOT28/22

XRPT1.6R5.B1-XRPTOT17/20

XRPT2.6R5.B1-XRPTOT19/18

TOTEM names
Official LHC 

Layout names
“display” name for 

communication

Detailed mapping of device names worked out.

Will provide both names every time to be sure that there are no communication errors...

Need to be EXTREMELY careful!!!
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OP database for HW parameters
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Input expected from TOTEM: provide 
the mechanical references for the OP 
database (switch positions, mechanical 
references, mechanical plays, ...)
BD tables ready to be filled!

Template for collimator HW parametershttp://lhc-operation.web.cern.ch/lhc-operation/
collimator/LHCCollimatorOPdatabase.asp

http://lhc-operation.web.cern.ch/lhc-operation/collimator/LHCCollimatorOPdatabase.asp
http://lhc-operation.web.cern.ch/lhc-operation/collimator/LHCCollimatorOPdatabase.asp
http://lhc-operation.web.cern.ch/lhc-operation/collimator/LHCCollimatorOPdatabase.asp
http://lhc-operation.web.cern.ch/lhc-operation/collimator/LHCCollimatorOPdatabase.asp
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Logging of Roman pot positions
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Ready to define the same logging 
structure for the Roman pots.

Implementation by R. Billen, C. Roderick 

Will save:
 - Requested settings for positions
 - Requested settings for interlocks
 - Statuses

Additional requirements? 
E.g.: for the collimators we also save expert 
properties for diagnostics purposes...

Post-mortem requirements?

http://cern.ch/timber

http://cern.ch/timber
http://cern.ch/timber
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Conclusions
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We have set-up a nice working environment for testing the various 
aspects related to the Roman pot controls
First controls integration tests were very successful: 

 - Profited from the availability of the controls test stand on surface.

 - 3-tier controls architecture deployed and fully tested: saw the first RP movements!

 - Could set thresholds with the CCC application. Preliminary checks done. 

What comes next:

 - Follow-up open issues. Configure the 2009 system (24 pots).

 - More integration tests on surface - ToDo’s being followed-up: 

   Web-based tracing of issues at https://savannah.cern.ch/projects/rpcs

 - Remote commissioning of the system and machine protection tests 

   (will take inspiration from the validation tests developed for collimators).

What we expect from TOTEM:

 - Provide HW parameters for OP database for all the pots of the 2009 system

 - Handle the critical calibration data (discussed in the next talk)

 - HW commissioning in the tunnel, in particular machine protection functionality

 - Provide OP with the final set of “as-installed” operational parameters

 - Clarify procedures for the communication with the CCC...

Still a lot of work ahead...

https://savannah.cern.ch/projects/rpcs
https://savannah.cern.ch/projects/rpcs

