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Component  T962 Cryogenic System



Location   PAB/MINOS hall



Date  April 19, 2008



By  Robert Sanders


WHAT-IF WORKSHEET
	WHAT-IF
	CONSEQUENCE/HAZARD
	CONCLUSION/RECOMMENDATIONS

	Loss of Cryo Cooler Compressor


	There is a loss of cryostat pressure control.  The pressure will rise and PV-04-Ar or SV-02-Ar will open to reduce pressure, releasing argon outside on the surface through the vent system.  Excessive loss of argon from the cryostat will be a problem to the T962 test.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.

	Loss of Cryostat Insulating vacuum


	High cryostat pressure.  The pressure will rise and PV-04-Ar or SV-02-Ar will open to reduce pressure, releasing argon outside on the surface through the vent system.  Excessive loss of argon from the cryostat will be a problem to the T962 test.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.

	Loss of Cryocooler insulating vacuum


	Cryocooler is not able to regulate cryostat pressure.  The pressure will rise and PV-04-Ar or SV-02-Ar will open to reduce pressure, releasing argon outside on the surface through the vent system.  Excessive loss of argon from the cryostat will be a problem to the T962 test.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.  Cryogenic piping protected by trapped volume reliefs.

	Loss of Cryostat heater
	Unable to circulate argon in the cryostat through heaters.  Unable to quickly empty cryostat.
	Safe Condition.  Operational problem only.

	Loss of  cryocooler heater


	Cryocooler will cool down to 60K forming argon ice  around it.  Flow around the heat exchanger could be blocked. 

	Safe Condition.  SV-54-Ar acts as a trapped volume relief on reservoir below cryocooler. 

	Loss of compressor cooling water
	Cryocooler does not operate.  Pressure in cryostat will increase.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.

	Loss of purge nitrogen
	Air and moisture will permeate the fiberglass insulation around the filters.   Frozen water in the insulation will increase the heat load and reduce cooling capacity of cryo cooler..   
	Safe Condition.  RD-01-Ar  protects cryostat from over pressure if cryocooler cannot maintain cryostat pressure.

	Loss of purge argon gas
	Unable to keep air from entering vent header.  Oxygen could permeate through o-rings of relief valve seats, causing contamination of argon in cryostat.
	Safe Condition.  Operational problem only.

	Loss of nitrogen or pneumatic pressure to PV-04-Ar.


	PV-04-Ar unable to operate.  The control system has no way on venting  argon from cryostat.  SV-02-Ar provides a second means of venting argon from cryostat.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.

	Electric Power Outage

	Cryocooler will not operate.  Cryostat pressure will rise.
	Safe Condition.  Cryostat protected from over-pressure by ASME UD stamped burst disc RD-01-Ar.  ODH chassis and fans are on generator backup.  ODH analysis shows system to be safe.

	Leaking stem packing on  cryogenic valve 
	Gas will vent into room
	Safe Condition.  See ODH Analysis

	Cryogenic piping ruptures or weld cracks
	Argon  fills vacuum space.  Loss of insulating vacuum .
	Safe Condition.  Vacuum jackets protected by relief valves.  Inner piping and cryostat protected by relief devices.

	Weld cracks on vacuum jacket
	Air fills vacuum space.  Loss of insulating vacuum
	Safe Condition.  Vacuum jackets protected by relief valves.  Inner piping and cryostat protected by relief devices.


