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	Author:
	Michael Drury
	Date:
	8/14/18
	Task #:
If applicable
	

	Complete all information.  Use as many sheets as necessary

	Task Title:
	LCLS II Cryomodule Testing in the LERF
	Task Location:
	LERF

	Division:
	Accelerator 
	Department:
	SRFOPS
	Frequency of use:
	Variable

	Lead Worker:
	Michael Drury

	Mitigation already in place:
Standard Protecting Measures
Work Control Documents
	Credited Passive Engineered Controls (See Table 5-1 Final Safety Assessment Document Rev 7a):
Permanent Shielding including Labyrinths (Prompt Ionizing Radiation)
Movable and Relocatable Shielding (Prompt Ionizing Radiation)
Nitrogen Supply Orifices (ODH)

Credited Active Engineered Controls (See Table 5-1 Final Safety Assessment Document Rev 7a):
PSS System Level Controls (Prompt Ionizing Radiation)
        Critical Devices

        Access Controls

        Sweep Procedures

        Interlocks

        Multiple Safety Functions

        Alarm and Warning Devices

ODH Monitoring and Alerts

Credit Controls reduce risk levels for addressed hazards to no higher than RC 2.

SRF-16-62027-OSP Cryomodule Installation

SRF-16-61608-OSP  Cryomodule Removal
SRF-16-63829-OSP RT valve cabling activities


	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

	
	Cryomodule Installation and Preparation for Testing:

Electric Shock

Ion pump power supply

Cold cathode gauge high voltage +/- 3kV at 5 mA
	H
	M
	4
	Only SHV connectors are used. This type of connector makes the ground connection first when plugging in and breaks it last when unplugging the connector
	All voltage sources are “plug in “. Must unplug before servicing. Power-down procedures are in place.
	1

	
	Cold cryomodule ODH hazard 

Pressure relief due to cryogenic failure 
	L
	M
	2 
	Credited Active Controls: ODH Monitoring and Alert System.
Defense in Depth:

LERF Door Configuration slows He gas entry into stairwells.

Cryomodule Primary Reliefs vent to above-ground

 
	ODH assessment and rating of LERF Vault.
ODH2 training and Escape  Pack training required for all LERF Testing personnel. 

Personal escape packs and oxygen monitors required for ODH2 areas.

	1

	
	Cold cryomodule ODH hazard:
Potential for blocked egress due to equipment staged around cryomodules impedes evacuation during an ODH event.
	H
	L
	3
	
	ODH Training

Staff advised via this OSP to maintain egress path around the cryomodule.
	1

	
	Cold cryomodule ODH hazard:

Outlet valves closed during routine operation
	L
	L
	1
	Credited Active Controls: ODH Monitoring and Alert System.
Defense in Depth:

LERF Door Configuration slows He gas entry into stairwells.

Cryomodule Primary Reliefs vent to above-ground
	Primary Circuit Outlet valves are normally locked in Open position.
For situations in which valves are not locked open

See SRF-16-63829-OSP OSP for Connecting and Disconnecting the RT Valve During Commissioning 

ODH assessment and rating of LERF Vault.

ODH2 training and Escape Pack training required for all LERF Testing personnel. 

Personal escape packs and oxygen monitors required for ODH2 areas.


	1

	
	ODH Hazard:

Leak of warm nitrogen service line inside tunnel or LERF vault
	M
	M
	3
	Credited Controls: 

Nitrogen lines outfitted with flow restricting orifice 

PSS: ODH Alarm (sensors positioned for N2 and He) 

Defense in Depth: 

Nitrogen supply line solenoid valves
	ODH Training


	1

	
	Energizing 1300 MHz SSA’s 

480 V Hazards 

Arc Flash from Disconnect 
	H 
	M 
	4 
	· Safety glasses 

· Hearing protection 

· Heavy duty leather glove 

· Long sleeve shirt and long pants both of a non-melting/non-flammable material 
	General Electrical Training 

· SAF603A Electrical Safety Awareness 

· SAF603N Basic NFPA-70E Training 

· SAF104 LOTO 
	1 

	
	Non- Ionizing Radiation due to RF leakage from waveguide: RF burns, eye damage, tissue heating due to improperly assembled waveguide joints or component failure or open waveguide

	M
	L
	2
	Active Control (Defense in Depth):

Waveguide pressurized and interlocked through PSS prevents exposure to personnel outside enclosure.  RF disabled if interlock not met.
Personnel Safety System Access Controls and Interlocks insure that 480 VAC not applied to Solid State Amplifiers when LERF vault occupied. 
	PSS Sweep procedures.
Minimum Staffing Levels during Testing.

SAF104 LOTO
	1

	
	Prompt Ionizing Radiation 

Inherent hazard from operating high gradient cavities in vacuum. 
	M
	M
	3
	Permanent Shielding in place (concrete enclosure) 

Personnel entry to enclosure through labyrinth.

Movable Shielding Blocks at LERF Truck Ramp.  Position Interlocked

Personnel Safety System Access Controls and Interlocks insure that 480 VAC not applied to Solid State Amplifiers when LERF vault occupied.
CARM monitoring and warning devices
	PSS Sweep procedures.
Minimum Staffing Levels during Testing.

Signage

Training:

All testing personnel must have Rad Worker 1 training.

All testing personnel must read and sign any applicable RWP’s.
	1

	
	Cryo distribution system to LCLS II CM / vacuum / pressure, cryogens

Operation of the LCLS II CM: vacuum / pressure, cryogens
	M
	M
	3
	Pressure / vacuum design by competent Design Authorities for cryo distribution and CM
	Reference design information here…
	1


	Highest Risk Code before Mitigation:
	4
	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.
ISSUING AUTHORITY

TECHNICAL POINT-OF-CONTACT

APPROVAL DATE

REVIEW DATE

REV.

ESH&Q Division

Harry Fanning
08/13/15
08/13/18
0.1
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