Hazard Analysis

Work Plan Title:
Operation of T962 TPC at PAB

Date: May 28, 2008
Prepared By:
  Robert Sanders
Reviewed By:(optional) 
Approved By (Supervisor/Task Manager): 




Description of work:  













This document looks at the hazards involved with operating the T962 experiment at PAB.  This is a test run of the experment before operations in the MINOS hall.








































Personal Protective Equipment:  (Check protective equipment required for the job.)

□ Safety glasses     □ Side shields
□ Chemical splash goggles


□ Hearing Protection
□ Hard Hats


□ 3.0 Braising goggles
□ Impact goggles




□ Face shield
□ Rubber apron





□ Leather gloves
□ Hot/Cold thermal protective gloves

□ Chemical resistant gloves (specify type):
□ Respirators

□ Other required PPE (specify): 
□ Fall protection equipment (specify):

Equipment required for the job:  (List the tools needed to perform the job.)

Refer to the job hazard analysis’s of changing filters or filling the cryostat with liquid argon for lists of personal protective equipment. A lift is required for any activity where there is a risk of falling more than 4 feet.
Work Plan History Information:  (List any lessons learned accidents from this job, tips from previous jobs)

HAZARD ANALYSIS

	Step
	Description
	Hazards
	Precautions / Safety Procedures

	1
	Radiological

	Not a hazard for T962
	No significant radiation

	2
	Electrical --  High Voltage power To TPC


	Electrical shock or arc if insulation breaks down
	The High voltage power supply limits the amount of current to a level that is not hazardous to personnel.  Beckhoff Controller shuts power off when there is low liquid argon level (which acts as an insulator) in the cryostat.
All high and low voltage devices are UL approved.

	3
	Electrical Power – cryostat and cryo-cooler heaters.

	Electrical shock
	Heaters require less than 5 Amps, of 120Vac electrical power.  Heater controllers are inside NEMA rated enclosures. Heater cables are fused.

	4
	Electrical – slow controls

	Electrical shock
	All instrumentation and slow control signals are 24 V DC or less.

	5
	Mechanical -- pressure

	Rupture of pressurized vessel or piping.
	The cryostat is an ASME code stamped pressure vessel.  The cryogenic piping has been designed and built as per the ASME B31.3 piping code.  All pressure components are protected by relief devices.  Relief device sizing calculations show system is adequately protected from over pressure.  All pressure components have been pressure tested.

	6
	Mechanical -- Vacuum

	Vacuum failure results in the release of energy and high heat load on cryogenic systems
	Vacuum vessel designed and built by PHPK, and is rated for use under vacuum.  All vacuum spaces on cryogenic components are protected by relief valves.

	7
	Cryogenic

	Oxygen Deficiency Hazard (ODH)
	The ODH analysis shows the system to be safe in accordance with FESHM 5064.  The analysis demonstrates an ODH classification for PAB when T962 is in operation at the same time as the Flare experiment.

	8
	Cryogenic

	Physical contact of people with cold cryogens.
	Small spills of liquid argon could occur when changing filters and filling the cryostat. Job Hazard Analysis’s need to be completed for these operating procedures.   All personnel must follow the requirements of these job hazard analysis’s.

	9
	Stored Energy

	Electrical and magnetic stored energy
	There are no unusual amounts out electrical or magnetic stored energy.  Usual safety standards apply for working with electrical equipment.

	10
	Stored Energy


	The liquid argon when warmed, can generate significant potential energy due to pressure.
	Relief devices protect system from overpressure

	11
	Environmental


	none
	No known special environmental hazards are associated with T962.



	12
	Working At Heights
	Falling while changing filters or accessing components up to 15 feet high in the air.
	Operating T962, opening and closing valves or changing filters, falls under the category of maintenance. A lift is available at PAB and must be used when there is a chance of falling more than 4 feet.

	13
	Crane and Hoist Usage
	Crane hook hits cryo-tower that is ~ 15 ft above floor.  Damage to equipment and release of liquid argon possible.
	A caution tag is on the crane controller reminding the crane operator to be careful of the T962 experiment.  Only qualified people can operate the crane.  If the crane damages the cryogenic piping, but the cryostat remains intact, then the ODH consequences re are minimal.  

	14
	Working At Heights
	Falling tools/debris

From cryogenic tower above 
	After working at heights on T962, do not leave anything heavy that is loose (such as a wrench) higher than the top surface of the large 24” flange on the top of the cryostat (~ 6 ft from floor).  The T962 is off to the side of the main PAB walkway, which reduces the chance of an accident.


(Use additional pages as needed.)

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.  I understand that there are Environmental, Safety and Health Professionals on staff if I need further assistance or clarification.

	Name and ID (please print)
	Signature
	Date
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