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Main Magnet (MB, MQ)

. Protection

¢ Protection of LHC main magnets MB & MQ provided by:
= Local quench detectors DQQDL 4
= Quench heater power supplies DQHDS A
= Cold by-pass diode(s) inside cold mass A

A\

DQQDL, DQHDS & DQAMC based on in-house designs
using COTS

Minimum required radiation tolerance:

Successiul test in ICC2 area mandatory



Location of radiation tolerant
equipment
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DQHDS

. About 6200 units in LHC

= Energizes quench heater strips
in case of a magnet quench.

= 4 units per MB, 2 units per MQ

Useful lifetime ~15 to 20
years



DQHDS: functional diagram
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Radiation tests |: Components

¢ Online monitored tests started in 1999 in TCC2 test area

¢  Aluminium electrolytic capacitors (4.7mF / 500V)
= Only minor effects observed, radiation tolerant

. NE556 bipolar timers & linear voltage regulators

AD210BN isolation amplifier

Phase control thyristors



Radiation tests I: Devices

¢ Test started in 2000 with a
CERN prototype

“Mass” testlng in 2001 with 5

ladiation toleranc Jm}:gcJ to
thyristors (”jjﬂljj\)/) all
Qt'fwr components and sub-

J"r €)Y
continued in 2002



1 per MB, 2 per MQ, 2100 in LHC
Based on Wheatstone bridge formed with

analo

DAQ part based on ADUCG12
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Radiation tests

¢ TRIVOLT power supplies (hardened):
= Batches of 5 units from 3 different manufacturers
= Best devices reach 650-800Gy

»  ADUCS12B

Dthe




Y Radiation tests continued
S)

¢Instrumentation amplifiers
=AD620 (4 units): 180Gy
=INA141 (4 units): 360Gy still working
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Conclusions & Outlook

¢ Installation of quench protection electronic in
the LHC tunnel preferable

¢ Design using COTS feasible, but thorough

°4

component & device qualification necessary

Radiation tests to be continued at least in 2002
for qualification of components & pre-series

gevices

1CC2 test area preterred




