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Health & Safety Risk Assessment 
for CCLRC Staff working on the CMS Tracker

1. the FED test rig

The FED is a VME module, which forms part of the CMS Tracker readout system. The FED is being developed and tested at RAL in a laboratory in R25. The test system typically involves several other VME modules, a VME crate and an oscilloscope. It also includes optical fibres, which carry test signals into the FED. These optical fibres are bunched into 12-way ribbons.

The hazards present in the FED testing area are as follows:

· Mains-operated equipment, such as the VME power supply.

· The optical fibres.  The single-way optical fibres (both those carrying the TTC information and those carrying the analogue data) produce at most 3.25 mW each (at a wavelength of 1310 nm).  This power should be compared with the rules for a class 1 hazard fibre-optic system.  For single fibres and 12-way CMS Tracker ribbons, page 42 of Ref. [1] shows that the maximum power limits for class 1 are 15.6 mW/fibre and 11.7 mW/fibre respectively.  (N.B.  The ribbon is not 12 times worse than the fibre, because it is an extended source.)  In consequence, both our fibres and ribbons are classified as class 1 laser sources.

· Fire.  The most likely sources of fire are overheated electronics or soldering irons.

Good working practices should ensure that the risks associated with these hazards are minimised.  Particular points to note are:

1. The laboratory is protected by a door with pin-code access.

2. Warning signs indicate the presence of a Class 1 laser source.

3. Staff working on the test rig must either have attended a formal laser safety course, or must be accompanied by someone who knows the risks. As the optical fibres are classified as class 1, one should not look at the end of a fibre for more than 10 seconds unless one is certain that it is switched off. One should also avoid inspecting it with magnifying lenses.

4. No exposed mains power supply lines are present in the system. The VME modules all run at low voltage, leaving only a few items such as the VME power supply which runs off the mains. Anyone working on the rig must understand of the dangers of mains voltage.
5. CO2  fire extinguishers are present in the laboratory in case of fire. All staff are trained in their use.  Soldering irons should not be left switched on unattended.  If electronics is left on unattended, it should first be checked that it does not overheat.

This concludes the general assessment of the R25FED Test Rig area.  Provided that the above comments are noted and all warning signs obeyed, then no serious risks are associated with working in this area.

2. CMS Tracker TEST BEAMS

CCLRC staff participate in test-beam studies of the performance of prototypes of the CMS Tracker silicon modules and readout system.  These test-beams usually occur in the X5 area at CERN, where pion or muon beams of approximately 100 GeV energy are available.  However, CCLRC staff may occasionally take part in test-beams elsewhere, such as at the PSI laboratory.

The hazards present when participating in test-beams are as follows:

· The silicon modules located in a high radiation environment when the beam is switched on.  This area is surrounded by thick concrete shielding, so there should be negligible radiation levels in the control room, where the FED and run control computers are located.

· Mains-operated equipment, such as the VME power supplies.  In addition, the silicon modules are powered by up to several hundred volts.

· Some of the VME modules are fed by optical fibres. These are classified as Class 1 laser sources.

· Fire.  The most likely source of fire is overheated electronics.

Good working practices should ensure that the risks associated with these hazards are minimised.  Particular points to note are:

1. The area where the silicon modules are located is fully enclosed, except for a gate that is equipped with a safety interlock.

2. Anyone involved in the test-beam must be in possession of a radiation dosimeter  (at CERN, this can be obtained from the Dosimetry Service, 24-E-011, Tel. 72155, Monday to Friday, 8:30-12:00, 14:00-17:00).  A dosimeter will only be issued permanently if you have a recent medical certificate, which can be obtained by the RAL Occupational Health Centre.  Temporary dosimeters can be obtained for visitors.

3. Warning signs should indicate the presence of a Class 1 laser source.

4. CCLRC staff working on the test rig must either have attended a formal laser safety course, or must refrain from plugging and unplugging fibre optic cables.  As the optical fibres are Class 1, one should not look at the end of a fibre for more than 10 seconds unless one is certain that it is switched off.  One should also avoid inspecting it with magnifying lenses.

5. No exposed mains power supply lines should be present in the system. (However, as the system is continually under development by many people, caution should be exercised).  One should not touch the silicon modules when they are switched on.  Anyone working at the test beam must understand of the dangers of mains voltage.
6. CO2  fire extinguishers are present in the laboratory in case of fire. All CCLRC staff are trained in their use.

This concludes the general assessment of the test beam work.  Provided that the above comments are noted and all warning signs obeyed, then no serious risks are associated with working in this area.

APPENDUM

RAL and CCLRC safety documents whose recommendations are particularly relevant to work on the CMS Tracker include:

RALSC3
Electrical Safety


http://www-internal.clrc.ac.uk/staff/notices/ral_safety_codes/ralsc3.html
RALSC8
Use of portable equipment


http://www-internal.clrc.ac.uk/staff/notices/ral_safety_codes/ralsc8.html
RALHSN3
Apparatus left running during silent hours


http://www-internal.clrc.ac.uk/staff/notices/ral_health_safety_notices/hsn3.html
RALHSN20
Radiation protection


http://www-internal.clrc.ac.uk/staff/notices/ral_health_safety_notices/hsn20.html
RALHSN29
Fire prevention


http://www-internal.clrc.ac.uk/staff/notices/ral_health_safety_notices/hsn29.html
RALHSN41
Safety of Visitors


http://www-internal.clrc.ac.uk/staff/notices/ral_health_safety_notices/hsn41.html
CCLRCSC1
Laser safety


http://www-internal.clrc.ac.uk/staff/notices/clrc_safety_codes/sc1.html
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