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SUMMARY

A small test stand is used in Feynman Center to cool electronics. The test stand is an 8 inch tee used as a vacuum chamber and has a commercial Cryo-Mech cryo-cooler for cooling the electronics. To operate continuously while maintaining temperature, a heater is located inside the test stand and is controlled using the heater controller. For historical reasons, the vessel contains an aluminum vacuum window. The window is held in place with springs, which acts to relieve any positive pressure inside the chamber. A possible, but unlikely, source of pressurization is the cryo-cooler ruptures and pressurizes the chamber.  An engineering note for the window and relief capacity is included. An Oxygen Deficiency Hazard Analysis and a Failure Mode and Effect Analysis are also provided for the system. Drawing 407399 is an assembly drawing of the test stand. Drawing 407456 shows the vacuum window.
 

VACUUM VESSEL REQUIREMENTS 

Vacuum vessels, including evacuated chambers and insulating jacketed dewars, pose a potential hazard to equipment and personnel from rupture or implosion. FESHM chapter 5033 specifies the procedure to be followed in designing, fabricating, testing, and using vacuum vessels in order to reduce hazards with volumes greater than 35 cubic feet. The SNAP Tee has a volume less than 1 cubic foot so it does not warrant a vacuum vessel engineering note. 

VACUUM WINDOW ENGINEERING NOTE 

A vacuum window  is attached to part of the test stand. An engineering note is attached that describes the window. 

POSITIVE PRESSURE RELEIF VALVE

In the event of a helium leak inside the vacuum vessel, a positive pressure relief valve is attached to the vessel. It is a parallel plate construction and is described in the vacuum window engineering note.
OXYGEN DEFFICIENCY HAZARD ANALYSIS 

The cryo-cooler uses a small volume of compressed Helium that acts as the refrigerant. In the event of a failure in the cryo-cooler helium could escape from the unit causing an Oxygen Deficiency. The volume of Helium is estimated to be 0.36 standard cubic meters of Helium gas. The minimum room size needed to eliminate an oxygen hazard is 2.6 m^3. Most office spaces or testing space is larger than this so there are no restrictions on where the test stand should be located for Oxygen Deficiency Hazard reasons.

 FAILURE MODE AND EFFECT ANALYSIS / WHAT IF ANALYSIS 

The test stand contains a vacuum system, a cryo-cooler, a heater control and a vacuum window. There are no process valves other than the positive pressure relief valve. The vacuum volume is too small for a stored energy hazard per FESHM 5033. If the cryo-cooler ruptures a line, the volume of helium is small and the compressor immediately turns off due to a lack of pressure. The heaters are fused against over current in the heater controller. A JHA is used to ensure than personal is aware of the cold operating temperatures. The chamber is not to be opened until the operating temperature has returned to room temperature. 
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