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MAINTENANCE PROCEDURES FOR ENGINEERED
X-RAY BARRIER SAFETY SYSTEMS

This procedure shall be used for routine preventive maintenance and repair of the engineered x-ray barrier safety systems designed and installed on x-ray equipment by Facilities and Engineering Services (FES) Group.

1.0 APPROVAL RECORD
· Reviewed by: Hiliary Burns (Document Control Coordinator)
· Approved by: Robert Fry (X-Ray Contact Person)
· Approved by: Mike McGuigan (Radiation Safety Officer)
· Approved by: Terry Herrman (FES Assistant Manager)
· Approved by: Mark Murphy (Chief Operations Officer)
The official approval record for this document is maintained in the Training and Documents Office, 105 TASF.
2.0 REVISION/REVIEW INFORMATION
The revision description for this document is available from and maintained by the author. The Hazard Awareness Form for FES In-House or Out-of-Area Service Tasks to be reviewed concurrently.
3.0 PURPOSE AND SCOPE
This procedure shall be used to direct the inspection, preventive maintenance and/or repair activities for the engineered x-ray barrier safety systems which have been installed on x-ray equipment located in Ames Laboratory spaces or owned by Ames Laboratory programs in Iowa State University (ISU) spaces as identified by the Readiness Review process. As a safety system, these barriers require routine preventive maintenance checks and/or repair as needed to assure their operational integrity. Scheduled preventive maintenance shall routinely occur on a semi-annual basis for those x-ray barriers in Ames Laboratory spaces or owned by Ames Laboratory programs in ISU spaces.
1.0 
2.0 
3.0 
3.1. Definitions
Designated Escort: An individual assigned by the facility group to accompany and remain with the preventive maintenance technician while working in the area to safeguard FES personnel if hazards are present

Engineered X-ray Barrier Safety System: Physical barriers specifically designed by FES mechanical and electronics work groups or manufacturer to provide protected operating environments possessing particular features designed to guard all personnel from exposure to the x-ray beam

FES: Facilities and Engineering Services, Technical & Administrative Services Division, Ames Laboratory

ISU: Iowa State University

Interlock switches: Mechanical devices that provide electrically open or closed conditions.

By-pass Key: A mechanical device that energizes an electronic circuit which overrides an interlock function

Beam Shutter: A mechanical device, which when activated, places a beam barrier in the x-ray beam path

NRTL: Nationally Recognized Testing Laboratory

RSO: Radiation Safety Officer
3.0 
4.0 ROLES AND RESPONSIBILITIES
4.1. Authorized Maintenance Personnel
Only FES and/or the certified manufacturer utilizing NRTL equipment shall inspect, repair, or perform maintenance on x-ray barrier safety systems. Inspection and preventive maintenance checks and/or repair of x-ray barrier safety systems shall be performed only by trained FES electronics personnel. Engineered safety systems or factory installed safety system(s), particularly those designed for personnel protection, may not be modified or otherwise tampered with without specific approval from the Radiation Safety Officer (RSO). Failure to recognize and adhere to these rules seriously jeopardizes the lives and/or safety of personnel using such systems, in addition to exposing Ames Laboratory to serious liability.
4.2. Assignment of Designated Escort at Location of X-ray Equipment
Each group that possesses protected x-ray equipment shall assign a designated escort to be present as needed whenever FES electronics personnel perform inspections, preventive maintenance checks and/or repair the engineered x-ray barrier safety system on x-ray equipment.
4.3. Group Training/Administrative Controls
Upon installation or modification of the engineered x-ray barrier safety system or reactivation of an otherwise dormant x-ray barrier safety system, the designated escort will receive initial safety training from FES electronics personnel on the operation of the system. It will then become the group's responsibility to train all other effected personnel within their group. In addition, each group must develop appropriate administrative controls to prevent unauthorized access, misuse, or modification of the engineered safety system. Appropriate lock-out/tag-out measures will be used whenever repair is needed.
4.4. FES Electronics Personnel Training
Prior to performing this procedure all technicians within FES electronics are required to be Qualified Electrical Workers (Ames Laboratory Electrical Safety Manual). Additionally, technicians will receive job activity specific training. The job activity specific training includes hands-on training utilizing the performance steps listed in Item 5.0.




5.0 PERFORMANCE (Semi-annual)
5.1. Responsibility
Inspection, preventive maintenance and/or repair activities will be performed by FES electronics personnel in accordance with the Ames Laboratory Radiation Protection Program plan.  The interval between inspections shall not exceed six months. The Preventive Maintenance Activity Checklist for X-ray Barrier form will be utilized to document the results of Actions 1 - 10. FES will obtain the current inventory list from the RSO before starting inspections.

5.2. Action
1) 	Contact the group’s Safety Coordinator, Safety Representative, or user to arrange for a designated escort and a date and time for the preventive maintenance activity.
2) 	With help from the escort, perform a safety hazard awareness survey of the location prior to initiation of the inspection, and/or repair maintenance work. Any differences will be reported using the Hazard Awareness Form for FES In-House or Out-of-Area Service Tasks. 
3) 	With an escort present, make a visual inspection of the x-ray barrier noting the condition of barrier door hardware, interlock switches and wiring.
4) 	Verify that all warning lamps are working properly by energizing the x-ray unit including opening the shutters. De-energize the unit. Remove (first time only) fail-safe warning lamp and verify the x-ray unit will not start. 
5) 	With the x-ray unit energized and the beam shutter open, (by-pass deactivated), verify that opening each barrier access closes the beam shutter.
6) 	With the x-ray unit energized and the beam shutter open, activate the interlock by-pass (if available) using escort’s key. Verify that opening each barrier access does not close the beam shutter.
7) 	Affix a dated and signed inspection sticker on the front of the x-ray barrier.
8) 	Return x-ray unit to its original conditions.
9) 	Complete all documentation needed on the Preventive Maintenance Activity Checklist for X-ray Barriers form. All deficiencies shall be documented on this form. Originals are kept on file in the FES-Electronics Tech Shop.
10) Complete the X-Ray Preventive Maintenance Schedule form, and provide a copy to the FES assistant manager and ESH&A’s Health Physics group.	Comment by Mike McGuigan: Robert, can the Lab’s ESH&A, Health Physics group be part of the notification of any issues with x-rays, if systems are down, locked out by FES or other.  For my records I need to keep track of status of x-ray systems.    Thanks. 
11) For quality assurance purposes, the assistant manager will review the completed X-ray Barriers Preventive Maintenance Schedule and randomly select two or more x-ray barrier locations and perform a visual audit. The assistant manager will then document these visual audits by initialing and dating the schedule.





6.0 POST PERFORMANCE ACTIVITY
6.1. Repairs (other than normally scheduled preventative maintenance)
	X-ray facility group personnel suspecting any malfunction of the engineered x-ray barrier safety system should call FES electronics, 4-4823 or factory representative for immediate repair. The cognizant group should initiate lockout/tagout of the unit until repairs can be scheduled and completed by FES electronics or factory representative. Record date and any comments in the equipment log book.
6.2. Documentation of X-ray Barriers
	The location and preventative maintenance schedule of all installed engineered x-ray barrier safety systems shall be documented by FES electronics personnel by completing the following:
· Follow and perform the Preventative Maintenance Activity Checklist for X-ray Barriers. This checklist will be kept on file in the FES electronics tech shop as long as the equipment is property of Ames Laboratory.
· Date, sign and affix inspection sticker to the front of the x-ray barrier.
· Record the date, the maintenance procedure that was completed and any additional comments in the equipment log book.
· Complete the X-ray Barrier Preventative Maintenance Schedule and provide a copy to the FES assistant manager. The original form is to be kept on file in the FES electronics tech shop.
· For quality assurance purposes, the assistant manager will review the completed X-ray Barrier Preventative Maintenance Schedule and randomly select two or more x-ray barriers to visually audit. The assistant manager will then document these visual audits by initialing and dating the schedule. The assistant manager will provide copies to ESH&A and the FES Administrative Office.

7.0 MATERIALS REQUIRED FOR MAINTENANCE ACTIVITY	
· Inspection sticker (sample)
	Ames Laboratory X-ray Barrier 
Inspection

	Last Inspected 
	

	(M/D/Y)
	

	BY
	

	Form 46200.012	Rev. 1 1/1/95 LH/X-ray Insp.


· X-ray Barrier Preventative Maintenance Schedule
· Preventative Maintenance Activity Checklist for X-ray Barriers
· Hazard Awareness Form for FES In-house or Out-of-area Service Tasks 
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