Meeting to discuss Post Mortem Analysis of MB Quench during Hardware Commissioning

Date 16th March 2004

Present: R. Denz, M. Lamont, R. Lauckner, R. Schmidt

Purpose

The purpose of this meeting was to identify the functionality of software required to analyse the post mortem (PM) data arising from a quench during hardware commissioning

Scope

This functionality only covers the analysis of the PM Event. This is the central block of data compiled by the clients and components of the PM system. Furthermore the quench is in one of the 13 kA circuits, MB or MQ.
Basic Functionality

The analysis software must:

1. Verify that the Machine Protection Systems (MPS) carried out all required actions

2. Identify the magnet that quenched

3. Identify the cause of the quench

4. Check that the QPS and Energy Extraction Systems performed correctly and that the circuit behaviour was within the expected range.

a. Inspect characteristics of PM transients

b. Verify that there was no loss of redundancy

5. Check that other actions were performed correctly and with normal behaviour
MPS Systems carried out actions

The quench will cause the quench loop of the corresponding circuit to be opened. This will provoke a fast power abort in power converter, open the energy extraction switches and the PIC will drop the power permit condition for this circuit. After a quench in a 13 kA circuit the PIC will issue a fast power abort for all other circuits in the Powering Sub sector (PSS). 
The analysis software will check that the appropriate sequence of actions has been carried out. The reference database is the source of information to configure these actions and the verification. The actions involve the PIC, the Power Converter and the QPS systems.
Identify the Magnet that Quenched

A magnet quench will generate the QD0 “Quench Detected Signal” which will be sent as a Time Stamped QD0 Alarm to the LHC Alarm System. This will be displayed to the operator and be included in the PM Event via the Alarm System.

Check for the Cause of the Quench

Candidates to cause a quench during hardware commissioning include:

· Cryogenic fault

· Magnet training

· QPS false trigger

· Induced Quench

During hardware commissioning the diagnosis of a quench will be a manual procedure. The PM analysis software will provide fast access and appropriate display of all the QPS PM signals. These must be accessible though a navigator allowing selection via the PM Event Identifier, the PSS, the time stamp and the signal name.
Check the behaviour of the QPS, the Extraction System and the Electrical Circuit

The following waveforms will be checked:

1. The (exponential) time constant of the discharge voltage across the dump resistor (as for String II)

2. The (exponential) time constant of the current decay measured by the Power Converter

3. The DQQDB signals across the 13 kA bus bar (manual check)

4. The UINT and UEXT signals will be compared with reference signals from the SM18 benches & String II and with nominal parameters, (check of the peak voltage)

5. The discharge currents of the Quench Heater power supplies (algorithm employed at the DQHDS functional test systems)

Redundancy checks will be the correct opening of all the Energy Extraction switches and the verification of the COHERCHK, QD0-3 identical.
Check that other actions were performed correctly and with normal behaviour
The sequence of actions initiated by the PIC – discharging other circuits will be documented in the same PM event. Where these actions involve the discharge of 13 kA circuits the checks described in the previous section will be repeated. The checks for other circuits remain to be defined. These checks will depend on the use of energy extraction, heaters and power converter protection as recorded in the reference database.
Issues

Should the QD0 Alarm also carry the PM Event Identifier?

The PM event should include all alarms and logging channels from the QPS, Power Converter and Interlock systems during the time frame of the post mortem. A single navigator will display all the data offering plots and event sequences.

In order to manage the PM Event it will be identified with a unique PM identifier and a time window between the start and the end of the event (PM Start, PM Stop)
