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1. Introduction1. Introduction

Three main clients are already involved with the PM analysis:

- AT-MEL for the surface & tunnel HWC of the Quench Protection Systems

- AB-CO-MI for the HWC of the Power Interlock Systems

- AB-PO for the HWC of the Power Converters installed in the LHC
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1. Introduction1. Introduction

Following several periodical meetings and specifications related to the SACEC and 
GLOBAL ANALYSIS, 2 types of tools have been developed by our section:

- Automated analysis tools used via the Sequencer for the HWC

- Dedicated applications for the experts
(based on the same analysis)
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2. Automatic analysis for the HWC2. Automatic analysis for the HWC

In the framework of the Hardware Commissioning, a test manager application has 
been developed (AB/CO-AP): the SEQUENCER

- It gives the possibility to set & execute sequence of steps

- Each sequence consists of a set of instructions

- The instructions allow status read & real actions on the QPS, PIC & PC 
systems in the LHC tunnel 
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2.1 Architecture of the systems2.1 Architecture of the systems



LHC Post Mortem Workshop - 1 , CERN, 16-17 January 2007     hubert.reymond@cern.ch  (slide 8/52) AB-CO Measurement & Analysis

2.2 Sequence of a test2.2 Sequence of a test

When a test is launched by the SEQUENCER:

- Instructions & parameters are sent on the equipments according to the 
test (short circuit, interlock, powering to nominal)

- Test data are sent to the PM Automatic Analysis (localization, test type, 
circuit name…)

- When PM files are available, they are read from the PM server,
and analysis are started

- Then status (OK / FAILED) is returned by the PMAA to the Sequencer

- According to the result, the next step will be executed or not
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2.3 Draft panel of the PM Automatic Analysis2.3 Draft panel of the PM Automatic Analysis

Circuit Name

Step Name

Result of the 
analysis
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2.4 Sequence of the PM Automatic Analysis2.4 Sequence of the PM Automatic Analysis

From the PMAA side:

- A loader is waiting for the PM files on the PM server, according to the 
test data (circuit name…)

- When a PM file is available, the specific analysis is executed and the 
result is returned to the Sequencer

- When the results from the 3 analysis are generated:

• IF all is OK, a new test can be launched

• ELSE manual analysis should be done by an expert
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2.5 Actual status of the Sequencer2.5 Actual status of the Sequencer

- The software developed for the Sequencer is going to be integrated in 
the LHC-SEQUENCER (general sequencer for LHC physics & hardware)

- The “old” Sequencer application will still be used for the long test
(i.e. Dry Run)

- PIC1, PIC2 tests will be managed via the LHC-SEQUENCER

• Should be available mid February/March

• Interaction with PMAA  must be redesigned
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2.5 Actual status of the Sequencer2.5 Actual status of the Sequencer
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2.5 Actual status of the Sequencer2.5 Actual status of the Sequencer

- In case of problems at the beginning, oral communication between
2 operators is still foreseen

LHC

SEQUENCER
PM

ANALYSIS
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3. Manual analysis for experts3. Manual analysis for experts
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3.1 QPS Expert Analysis 3.1 QPS Expert Analysis 
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3.1 QPS Expert Analysis 3.1 QPS Expert Analysis 

QPS data

Post Mortem
Server
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3.1 QPS Expert Analysis 3.1 QPS Expert Analysis 

The QPS expert application can be used:

- Magnet protection systems validation
during reception phase

- HWC of the systems installed in the tunnel
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3.2 PIC Expert Analysis 3.2 PIC Expert Analysis 
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3.2 PIC Expert Analysis 3.2 PIC Expert Analysis 

Automatic pattern analysis

(i.e. Powering Failure, 
Discharge)

Time selection &

Display of 3 events
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3.2 PIC Expert Analysis 3.2 PIC Expert Analysis 

Logging LHC
Ref DB

PIC data
Tunnel areas
PIC systems
Circuits
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3.2 PIC Expert Analysis 3.2 PIC Expert Analysis 

The PIC expert application has been used 
during Dry Run in UA83

The automatic pattern recognition will be 
useful for the offline analysis during HWC
in sector 7-8
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 



LHC Post Mortem Workshop - 1 , CERN, 16-17 January 2007     hubert.reymond@cern.ch  (slide 41/52) AB-CO Measurement & Analysis

3.3 PC Expert Analysis 3.3 PC Expert Analysis 
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 

1 Hz buffer
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 

1 KHz buffer
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 

1 KHz buffer

50 Hz buffer
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 



LHC Post Mortem Workshop - 1 , CERN, 16-17 January 2007     hubert.reymond@cern.ch  (slide 46/52) AB-CO Measurement & Analysis
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 

LHC
Ref DB

PC data
Tunnel areas
Converters types
Powering sub circuit

Post Mortem
Server
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3.3 PC Expert Analysis 3.3 PC Expert Analysis 

The PC expert application is used for the 
HWC of the Power Converters
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4. Status of the applications4. Status of the applications
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4. Status of the applications 4. Status of the applications 

- The communication method between PMAA & the new LHC-
SEQUENCER has  to be changed with CMW subscribe

- Several parameters are still missing in the AA
(i.e. limits, delay between signals, ranges …)

- Specific views must be integrated to help experts during HWC
(i.e.  logical signals for PC, …)
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5. Conclusions5. Conclusions
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5. Conclusions 5. Conclusions 

- Analysis blocs can be easily re-used for new clients

- Existing browsing structure can be adapted to new requests

- Merge of the browsing or extraction tools for all clients could be possible

- We are open to all the specifications


