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B.2. Safety Systems Unique to Accelerators

Accelerator operators should be familiar with the safety system design, operation, maintenance, records, and testing for those systems used to protect against high-risk hazards. At accelerators and accelerator facilities, these hazards may include ionizing radiation from beams, oxygen deficiency inside accelerator enclosures, x-rays and RF radiation from beam-bunchers and RF cavities, and intense beams of UV or light.
Accelerator operators may use interlocks to protect accelerator entrants from accelerator hazards; interlocks provide effective machine guarding.  OSHA requires that interlocks comply with OSHA’s Machine Guarding Standard (29 CFR 1910.212), which is separate from OSHA’s Lockout/Tagout (LOTO) Standard.  Even though OSHA’s Machine Guarding Standard covers interlock requirements for several specific machines, OSHA does not specify detailed interlock requirements for research and development equipment such as electron-cooling devices, RF cavities, and particle accelerators. Thus, the accelerator owner must develop and implement an effective program for interlocks when used to protect operators and workers against high-risk hazards.  Interlocks may reduce or even eliminate the high-risk hazards of the accelerator or accelerator devices being serviced or maintained, reducing or even eliminating the hazards addressed by OSHA’s LOTO Standard.
Operators should be familiar with the design and operation of an accelerator interlock system and training should cover the following:
Functional description of the interlock system, including 
· Hazards protected against
· Means of protection
· Entry and search protocols if applicable, including announcements, alarms and emergency responses
· Response of the system in normal operation, and to fault conditions and foreseeable error, as well as to equipment failure
The physical and electrical configuration of the system, including circuit diagrams, wiring diagrams, and component specifications
Familiarity with test procedures including test frequency and completeness
A brief description of the configuration management system for controlling design, modifications, and replacements, and for maintaining complete and accurate documentation for the interlock system
How an operator determines the interlock system is approved for operation
Accelerator operators can use an equivalent protection when interlocks are not practicable or available.  Equivalent protection should ensure a level of safety equal to or greater than the level of protection afforded by interlocks. A qualified expert or committee with training or experience in the appropriate subject matter should review the equivalent protection system for a high-risk hazard. Perform tests of the equivalent protection system using qualified personnel before operation.  Documentation should encompass a description of design, radiation conditions, testing, inspection, operation, repair, and maintenance for the equivalent protection system.





