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DE PHYSIQUE NUCLÉAIRE ET DE L’INSTRUMENTATION ASSOCIÉE
SERVICE D’INSTRUMENTATION GENERALE
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 SEQ seq_fig \r 0  \h 
Subject :
Minutes on Quench Detection Working Group Meeting,



at Saclay on Wednesday 8th of September 1999.

1. New differential quench detector for ATLAS BT

Saclay presents differential quench detection card needed for ATLAS BT and useful for CMS solenoid and other magnets, instead of bridge detectors.

The main arguments for using this detector for ATLAS BT are :

1 - A symmetrical quench is not detected with one bridge detector per double pancake.

2 - For the bridge detector, even with a 100 mV threshold, 60 m of difference in the quenched length must be reached. This low threshold makes the detector sensitive to electromagnetic interferences in the wires and to inductive effects during current ramp up and ramp down. The high differential length increases the detection delay, and does not guarantee a detection if the quench is almost symmetrical.

3 - A bridge detector for 2 successive double pancakes can avoid the former problems, but is very sensitive to electromagnetic interferences in the wiring between the 2 coils.

4 - The differential detector uses 2 twisted pairs (one for each input). Twisted pairs going from cryostats to MSS are less sensitive to electromagnetic interferences than 3 wires coming from different cryostats. Twisted pairs can be continued inside the cryostats, if needed.

For CMS solenoid, the same arguments apply when comparing a bridge detector per module and a differential detector for 2 modules. As MSS solenoid dimensions are lower than ATLAS BT ones, the argument #3 is less important, but still apply.

As a differential detector compares 2 voltages without a common potential, it uses 2 isolation amplifiers.

For ATLAS BT, a differential detector can watch 2 double pancakes and the number of detector is cut by half, so the number of isolation amplifiers remains the same.

For CMS solenoid, the number of modules is odd and the number of detector is not reduced. Therefore, the redundancy is higher.

RAL and CERN will analyse this new detector proposed by Saclay and the consequences on the MSS.

2. UPS

The primary power supply of MCS and MSS will be provided by the 'assured' LHC electrical network.

In case of failure of the 'normal' electrical network, the 'assured' 230 V AC network is switched to a diesel generator after 15 s to 30 s. 

According to LHC electrical networks, emergency stop principle and LEP experience, CERN proposes the use of a rectifier-battery, 48V DC, 4 kW (power estimation to be confirmed) for the MSS power supply, with an autonomy longer than the slow dump duration.

Unlike AC power supplies, two DC power supplies can be easily and permanently coupled with diodes for dual redundancy. Moreover, the reliability of a rectifier-battery system is much higher than AC UPS one.

The MSS rectifier-battery system could be similar to the ones used for the LHC 'uninterrupted' electrical network. More information on these network elements will help designing the MSS rectifier-battery system.

Saclay also recommends the use of a 48V DC power supply and the slow dump autonomy.

RAL prefers the use of 230 V AC UPS. RAL says that even if the MSS is supplied during a slow dump, a fast dump will occur after a few seconds or minutes of 'normal' power supply failure, due to several failure of the cryogenic system (pump stop, pressure release, etc.). So, RAL only needs to supply the MSS for a fast dump duration.

CERN pointed out that CMS does not have helium pump and its cryogenic system will not initiate a fast dump in case of 'normal' network failure.

More generally, CERN and Saclay agree to say that the MCS should never initiate a fast dump. RAL disagree, because of the above cryogenic reasons. A special meeting (RAL and CERN) will be organised to discuss this point.

3. Quench detector memory and display

Saclay proposes simple quench detection memory and display on each quench detection card and on the fast dump card of the hard-wired logic. Those elements should not be on the direct path of the quench detection alarms, but in a reserved circuit of the card.

CERN is afraid of additional complexity and think that the fast acquisition and announciator are enough.

Saclay says that memory and display for each quench detector card are needed for diagnostics during tests.

The conclusions are :

Quench detection cards will have memory and display.

The hard wired-logic will have memory and display on a specific card. This card is distinct from the fast dump card, and is removable.

Saclay agree, noticing that extra routing or cabling will be needed.

4. Quench detector reset

Saclay proposes to reset the quench detection card memories with a signal coming from the hard-wired logic.

A point to be discussed is the necessity of a reset of the quench detection cards memories after a test. Saclay presents his closed loop test system, preventing long duration tests to secure the installation. A delay in the path of the memorised signal can prevent a test to activate the memory. So, no reset is needed after a closed loop test.

CERN says that a closed loop test is not needed for ATLAS, because the tests are done without current.

According to CERN, the MSS of CMS will be discussed in a further meeting, because CMS solenoid can be tested with current.

Saclay notices that the Quench Detection cards of CMS are going to leave harmonisation principles.

CERN proposes to suppress the memories of the quench detection card, and to suppress the reset problem. As the memories are still wished by Saclay, the problem persists, and is not yet solved.

5. Tuning facilities

Saclay clarifies a difference between connectors needed for tuning and connectors for testing the quench detectors.

Tuning uses the measurement connectors on the back of the chassis.

Tuning must be done from the real signal path, while the measurement cables are removed. Any other method could bring errors due to the impedance of the coil or the sensor, and to possible resistance or wiring problems between the measurement connector and a tuning connector.

A voltage and duration thresholds check can be done with the automated control. Present thresholds are compared with initial ones (measured with the same method after the initial tuning).

CERN notices that care must be done to cable trace during the tuning.

Test facilities are removable.

6. On-line control option for CMS

Not discussed in this meeting.

7. To break or not to break the signal chain during a test

Everybody agree that no break should be done during a test, due to the difficulty to check if the break is removed after a test.

For ATLAS, the tests are done without current.

The contactors open with the first test and remain open during the next tests. This precaution reduces the contactors degradation.

Separated contacts on the command relay of the contactors allow to know if it has been activated.

A control must be done to be sure that heaters have been activated.

8. Quench detection card prototype schedule and task sharing

Saclay will design the quench detection cards.

ATLAS ECT : RAL wishes bridge input, and tests without current.

ATLAS BT : Saclay wishes differential input, and tests without current.

CMS solenoid : Saclay wishes differential input, and tests with current.

CERN wishes to use the new quench detector card principles in a prototype card, for ATLAS Solenoid tests in Japan, in February 2000. This prototype card will have resistive bridge input and will be designed by CERN.

Differential detectors can be used in place of bridge detectors, by connecting 2 inputs together.

Saclay will propose a draft schematic before next meeting (16 November 1999). The schematic will be discussed during next meeting.

9. Next meeting agenda

Next meeting : 16 November 1999

Fast acquisition and announciator.

Discussion about the electronic schematic proposed by Saclay.

To be completed if needed.
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