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Overview

• The revised OSP and THA addresses working in the test 
lab as well as in the tunnel.  It has more details regarding 
the defined tasks of processing cavities in the VTA, CMTF 
and CEBAF tunnel.

• Testing in the off line area is still experimental.  As such 
the procedures are a little more vague.

• The primary hazard concerns are.
－ Ionizing radiation both prompt and due to activated 

components.
－ODH due to the use of inert gas and working in the 

tunnel.
－RF hazards.
－Potential for exposure to UV light.
－Fall hazards while using ladders and platforms.
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• The existing OSP and task hazard analysis were written when we started the program and focused on working in the 
test lab.  It was short on specific details regarding procedures, etc. as we were developing the protocols, etc.



Task Hazard Analysis
• The THA is essentially complete.  It requires a few more relating to form rather than function.
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• ODH hazard due to working in 
areas already covered by 
separate OSPs and THA for 
exampleVTA, CMTF, CEBAF 
tunnel.

• ODH hazard due to moving 
cylinders of inert gas from 
location to location. 

• Any time that we plan on 
working in a new area the 
existing ODH requirements 
will be reviewed and if 
necessary revised.

• We used 80 cu.ft. cylinders 
for our gas carts in order to 
reduce the hazards when 
working in labs.



Task Hazard Analysis
• Pressure system hazards.

• Gas supply and pumping systems were reviewed by 
Matt Marchlik.

• Modifications were made to the existing design to 
insure that the system remains “excepted”.  This is 
useful in that the minor changes do not require detailed 
documentation and review.

• Regulators were chosen such that they had a reduced 
flow coefficient, Cv, of 0.05. 

• A “matching” relief valve with a Cv of 0.35 which 
insures that it can handle the gas exiting the regulator.

• The critical volume of the system is 145 liters. The 
volume of a C100 cryomodule and associated piping 
was estimated to be 120 liters.
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Explosive or flammable gases

Explosive or flammable gases 
• We work with oxygen and methane gas in these systems.  
• In order to avoid explosion hazards or flammable gas issues we:

• Order or oxygen premixed with 20% oxygen and 80% inert gas such as helium or argon.
• Ordered methane premixed with 5% methane and 95% argon where a 10% mixture is considered 

to be non flammable. 
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UV light and elevated work

Exposure to UV light
• Low pressure gas discharges produce UV light.
• Unless we need to pass UV light we use borosilicate glass view ports which do not pass light 

below a wavelength of 400 nm.
• When we use a new gas mixture with quartz viewports we check the amount of UV light using a 

solar blind UV light power meter.
• When we use UV light sources their use will be covered by either a separate OSP or the existing 

OSP will be modified to accommodate them.  The plan is to use an opaque interlocked enclosure.

Working on ladders and elevated platforms.
• Working in the VTA, CMTF and in the tunnel will require that we use stepladders or platforms in 

order to access hardware that is between 5 and 10 feet off of the floor.  
• Staff will be required to have appropriate ladder safety training.
• When working in the CEBAF tunnel such work requires a 2 person rule due to the ODH hazards.
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Radiation due to RF fields inside the cavity.
• The structures that are being used are self shielded for radiation less than 10 keV.
• When operating the cavity with low pressure gas the mean free path is such that electrons can not 

be accelerated beyond a few hundred eV.  
－The mean free path for an electron in 1 Torr argon is 0.21 cm. 
－We operate our systems at pressures between 100 mTorr and 300 mTorr. 

• The first experiments that were done in this program were done with a CARM local to the 
experiment.  

• The electric field in a cavity is calculated using the following equation:

𝐸𝐸 =
4𝑄𝑄02 ⁄𝑟𝑟 𝑄𝑄

𝑄𝑄1𝐿𝐿
𝑃𝑃𝑅𝑅𝑅𝑅

• For the pi modes and 500 W the maximum accelerating voltage can be produced by a 100, C75 and 
C50 cavity is 2.1 keV, 4.4 keV and 3.5 keV.

• When we process C100 cavities we use a 100 W amplifier and administratively limit (e.g. attenuators 
on the drive signal) the system to 50 W.
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Residual radiation

• Cryomodules processed in the CMTF or test lab.  In such cases we follow the guideline set up in the 
facility and the radiation control group for the specific cryomodule.  To date they have not be 
activated to a point that required special handling other than that of Radioactive Materials 
Protocols.

• When we process cryomodules in the CEBAF tunnel 
• The end groups will be activated to a much higher level than that in the CMTF, with contact 

radiation levels on the order of 200 mRem/hr considered common for several weeks after beam 
delivery is stopped.

• The tunnel in the C100 region is typically roped off as a radiation area where there is a potential 
for whole body exposure of 5 to 100 mRem/hr.

• All work preformed in the radiation areas will be reviewed by radiation control staff and there is a 
potential that we will be required to wear an SRPD and track our day to day exposure.

• We are going to set up computers in an area of the tunnel outside of the radiation area.  We will use 
these computers to remotely access the plasma processing computers.

• Entry into the radiation area will be limited to only those times where it is necessary for completing 
hands-on tasks.
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Exposure to RF radiation

• While plasma processing.
• Cryomodules and cavities are fundamentally a “sealed” metal device.  The only port that has the 

potential for producing RF radiation is the waveguides.  Those will have WR650 to type-N 
transitions firmly affixed to the waveguides when we are processing. 

• For the off line system and the VTA systems we have view ports on the ends of the beam pipes.  In 
order to mitigate exposure to RF radiation those devices have extension tubes with a diameter of 
1.5” which act as cut off tubes and attenuate the RF energy by >50 dB.

• When changing the waveguide connections where the other end of the waveguide is attached to a 
high power (multi-kilowatt) source, LOTO will be applied to the source to insure that they can not be 
powered on until all open waveguides are sealed using a securely attached shorting plate or until 
they are attached to the cryomodule.
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Example of details 
in the OSP

Gas supply and vacuum 
system for cryomodule in 
the tunnel.

The “closed” beam line valves will 
be unplugged from the controls. 

The “open” beam line valve will be 
controlled locally.

Appropriate log, and interlock 
bypass entries will be made.
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Example of details 
in the OSP

RF system and girder 
photo.
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Example of details 
in the OSP

Level of detail for 
vacuum work.
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Example of details 
in the OSP

Level of detail for 
RF work for actual 
processing.
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Example of details 
in the OSP

Level of detail for 
backout 
procedures.
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Summary

• The OSP is ready for final review and sign off.
• The THA is in the final editing stage.

Questions?
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