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Description of Work and Hazards  

A small test stand is used in Lab 3 to cool a Black Body, made of Eccosorb CR-112 (an epoxy).  The test stand is an 18” diameter and 17” long vacuum chamber.   

The Black Body is stored inside the vacuum chamber.  It is cooled to between 20K-70K using a commercial AL63 Cryomech cryocooler.    The Black Body is casted into an array of pyramids, and weighs approximately 25 lbs.   See picture below (for simplicity, the inner copper shield surrounding the black body is not shown).  
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There are additional low voltage and low power electronics (<<1 Watt) to monitor the Black Body temperature, and to study the microwave radiation emanating from the Black Body.  Since this is low power and low voltage, there are no significant electronics hazards.
During normal operation, the work involves operating the vacuum pump and the cryocooler.   The personnel would be required to operate a data-acquisition system.  There are no significant hazards associated during this operation.

During maintenance or upgrade operations, the vessel needs to be opened.  There are several minor hazards.   The chamber is not to be opened unless the temperature has returned to near room temperature (and the vessel is at atmospheric pressure).   

Opening the vessel requires a trained fork truck and crain operator.   Slings, wrapped around the tines of the fork truck, are used to lift the vessel.  Crane training is required.  The person should also check the rigging’s rating.  A person could suffer an injury by pulling hard on the bolts at the flange.  Proper tools for the task and proper body mechanics are required. 

There are 4 thermometers to monitor the Black Body temperature.  In the event that all the thermometers fail, the personnel could be in contact with a cold object.   To prevent this, the personnel should look for signs of frost or condensation on the Black Body or on the inner copper shield, which would indicate a cold temperature.

The pyramids are casted into sharp points at the tip.  Therefore, they are a mechanical hazard as they are sharp points.   When working with one’s hands near the pyramid tips, a light sheet of foam should be used to cover the tips.  Tweezers or tongs should be used when reaching for items that have accidentally fallen into the Black Body.

HAZARDS

	Step/Phase of Job
	Safety Hazard
	Precautions/Safety Procedures

	 1) Potential for working with objects at cold temperatures.
	The vessel is not to be opened until the temperature reaches near room temperature.  

However, in the event of temperature sensor failure, the objects inside the cryostat could be at cold temperatures. 

Persons exposed to cold temperatures may experience frostbite or loss of extremities.
	Watch for indication of frost or condensation on inner copper vessel or on the Black Body.

Wear appropriate protective clothing per FESHM/5000/5101

	2)  Opening the Vessel
	The spool piece of the vessel is an object weighing approximately 200 lbs.  The Eccosorb and other items inside the vessel represent significant investment of time and money.  
	Personnel must be trained to operate a crane and fork truck.  The rigging rating is to be checked. 

Proper tools are required to loosen or tighten the flange bolts.  

Proper back-works practice is required, as described in the training FN000335/CR/01.

	3) working near black body
	The tips of the black body are sharp.  Working with hands near the sharp tips can cause cuts. 
	When working with hands near the Black Body, put a sheet of foam over the pyramid tips.   Alternately, worker can use gloves.

If items fall into the array of pyramids, tweezers or tongs should be used to retrieve the dropped item.



 

Approvals:

PPD ES&H

Accepted: _______________________________                      Date: _____________
                        Supervisor/Task Manager                                            
 
My supervisor has reviewed this hazard analysis with me and I understand the hazards and required precautionary actions.  I will follow the requirements of this hazard analysis or notify my supervisor if I am unable to do so.
 
	Name (please print)
	Signature
	Date
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