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	Author:
	Valery Kubarovsky
	Date:
	June 8, 2016
	Task #:
If applicable
	

	Complete all information.  Use as many sheets as necessary

	Task Title:
	Operation of RICH
	Task Location:
	Hall-B

	Division:
	Physics
	Department:
	Hall-B
	Frequency of use:
	Daily

	Lead Worker:
	Valery Kubarovsky

	Mitigation already in place:
Standard Protecting Measures
Work Control Documents
	Standard Hall-B protective measures and appropriate personal training including but not limited to RICH ESAD and RICH manual.


	Sequence of Task Steps
	Task Steps/Potential Hazards
	Consequence Level
	Probability Level
	Risk Code (before mitigation)
	Proposed Mitigation
(Required for Risk Code >2)
	Safety Procedures/ Practices/Controls/Training
	Risk Code
(after mitigation

	1
	· Electrical shock from touching exposed wires  or damage to MAPMTs if the enclosure is opened with HV on
	L
	L
	1
	· Hardware enclosure door interlock
· Personal training, setting boundaries around equipment.

· Use Lock/Tag/try procedures
	· All maintenance and repair work inside RICH enclosure is done by trained personal with HV off, power supplies power cords unplugged and LTT devices applied.
· Interlock disables HV when enclosure is open.
· Interlock prevents energizing the detector if the door is open.


	Negligible

	2
	· Heat buildup inside the RICH enclosure if cooling system is not running. This may cause damage to the experimental equipment


	H
	L
	3
	· Air cooling system was chosen to remove heat from the detector 

· The gas interlock system based on the National Instruments CompactRIO (cRio) programmable Automation Controller platform  and EPICS will monitor the critical parameters of the cooling system.

· Hardware  interlock  will turn off HV and LV systems and will prevents to switch ON HV and LV if the cooling system is OFF or the monitored parameters are out of specs.


	· The cRio and EPICS systems will monitor the key detector parameters. 

· The cRio is programmed to turn off the HV and LV under certain conditions and prevent HV and LV operation if certain conditions are not met. Those conditions are the interlocks system parameters. 
· Interlock prevents energizing the detector if the cooling system is off.

The signals monitored for air cooling include:

1. Air flow

2. Pressure inside the air tank

3. Air compressor power status

4. Temperature inside the detector enclosure


	1

	3
	· The degradation of aerogel properties due to the uncontrolled humidity in the experimental hall


	L
	L
	1
	· The nitrogen purge gas system is developed to flow dry gas and preserve aerogel optical performance
	· The nitrogen flow and detector internal humidity will be constantly monitored via cRio and EPICS.
· The EPICS Alarm Handler would be programmed to have an alarm condition if the flow or H2O concentration go out of the normal range. 
	Negligible

	4
	· Use of Nitrogen (total volume 236 ft3. within a 450K ft3 ) to mitigate humidity / ODH
	EL
	L
	N
	N/A
	· ODH Calculation performed and submitted for review.
	Negligible

	5
	· N2 Pressure @ 15PSI and Compressed Air @ 100PSI./ Pressure Systems Hazard
	H
	L
	3
	Approved relief valves installed. 
	· Pressure systems Design Authority assigned. Calculations and review in progress.
	1


	Highest Risk Code before Mitigation:
	3
	Highest Risk Code after Mitigation:
	1


When completed, if the analysis indicates that the Risk Code before mitigation for any steps is “medium” or higher (RC≥3), then a formal Work Control Document (WCD) is developed for the task.  Attach this completed Task Hazard Analysis Worksheet.  Have the package reviewed and approved prior to beginning work.  (See ES&H Manual Chapter 3310 Operational Safety Procedure Program.)
	Form Revision Summary
Periodic Review – 08/13/15 – No changes per TPOC
Revision 0.1 – 06/19/12 - Triennial Review. Update to format. 

Revision 0.0 – 10/05/09 – Written to document current laboratory operational procedure.
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