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¢ TID: 200 Gy Fluence: 2x10'2ncm2 SEU free
= Valid for QPS locations in the arc and in the DS
= Safety margin included

Affected QPS equipment



Location of radiation tolerant
QPS equipment

Not to forget the RR’s ...

I< LHC half cell >|




DQHDS quench heater power supply (5)
TRIVOLT power supply (3)
1 L converter ("
INA105 unity gain amplifier (8)
INA141 instrumentation amplifier (8)
1ISO150 digital isolator (8)
ADuC812 + VY27257 MicroFip (1)
DSP test board (1)

Energy




@ Quench heater power supply
A DQHDS

¢ Energizes quench heater strips in case of a magnet
quench

¢ In house design using COTS
4 units per MB, 2 units per MQ, 6076 in LHC

~ 200 close to hot spots Iin the dispersion suppressor
dleds

Series production starts in 2003
Radiation tests since 99, “mass”™

T'hyristors are most vulnerable part
radiation tolerance
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J/fJ5 Or type with acceptable performance
SEMIKRON SKT80/18E




Quench heater discharge power
supply DQHDS
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Year Total dose [Gy]
2000 1123
2001 463

Quench heater discharge power
supply DQHDS

Year Total dose [Gy]
2001 501
2002 895

Year

Total dose [Gy]

2001

563
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¢ Commercial device, partly hardened by manufacturer (MOSFET)
¢ 3 devices under test in 2002 up to 1.5 kGy /12.6 x 1072 ncm










INA105 differential
amplifiers

Used in various quench T
H ain stabolll
detector designs as: g y
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Gain stability and offset
verified

Il devic




INA141 instrumentation
amplifiers

¢ Fixed gain (10 / 100) precision instrumentation
amplifier

¢ Analog input stage of almost all quench detector

8 units under test (4 already irradiated during 2001
campaign)

Drift of parameters obs but all components
passed the test with respect to QPS qualification
riteria.

vere degradation starts at about 1.5 kGy




INA141 instrumentation
amplifiers
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INA141 instrumentation
amplifiers
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Functional test of a 13kA
energy extraction system

¢ System’s responsible: K.
Dahlerup-Petersen

* Functional test required
due to mstallatlon
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Qm trol electronics in
safe “ area



¢ Installation of quench protection electronics in
the LHC tunnel is fully feasible
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adiation tests to be contir In 2003 for
gualiticati erl Ices



