B.3.b Experimental Activities and Ancillary Operations

Electrical Safety

A wide variety of electrical systems are encountered at accelerator facilities to meet the energy requirements of the accelerator itself and to supply energy to experimental apparatus. Accelerators, by their nature, employ hazardous levels of electrical energy. Some applications are similar to in industrial settings while others are unique to research facilities such as particle accelerators. The facilities’ Electrical Safety Program should address electrical hazards that are unique to accelerator facilities.

Accelerator facilities personnel that could be exposed to electrical hazards during experimental activities or accelerator operations should receive training in electrical hazard recognition and electrical safe work practices in accordance with 29 CFR 1910.332, and NFPA 70E Article 110.6.

The Control of Hazardous Energy (Lockout/Tagout) Program should comply with 29 CFR 1910.147, 29 CFR 1910.333, and NFPA 70E Article 120.2. Personnel that could be exposed to electrical or non-electrical hazardous energy during servicing and maintenance of machines or equipment should be trained in and follow the facilities’ lockout procedures. Access to accelerator areas with exposed hazards, such as accelerator tunnels with exposed magnet connections, should be restricted until the hazards are locked out under the facilities lockout procedures. Personnel who need to enter the hazard zone of locked out equipment should participate in the lockout.

Electrical Safety and Control of Hazardous Program requirements should flow down to lower tier subcontractor employees. Lower tier subcontractor lockout procedures should be coordinated with the facilities’ lockout procedures to ensure safe execution of multi-employer lockouts.

Electrical systems and equipment design, installation, and use should be in accordance with specified electrical safety codes standards to the extent that a code or standard applies. For unique or non-standard electrical equipment that lie outside of the scope of specified codes and standards, DOE Electrical Safety Handbook, DOE-HDBK 1092 (online at
http://www.eh.doe.gov/techstds/standard/hdbk1092/hdbk10922004.pdf), should be consulted.

OSHA 29 CFR 1910.303 and 1910.399, and NFPA 70 National Electrical Code require that electrical equipment be certified by a nationally recognized testing laboratory (NRTL). The OSHA standard defines acceptance methods for equipment that no NRTL certifies (such as custom made equipment), and identifies alternatives for determining compliance with this requirement. A process for inspection and approval of non-NRTL certified equipment should be instituted.

Electrical hazards are associated with the high voltage power supplies used in many laser systems. In particular, high power lasers use power supplies that contain potentially lethal electrical hazards, especially during maintenance and adjustment. Activities that expose workers to these hazards should be evaluated to determine appropriate hazard controls.  Operating procedures should be prepared for activities that are performed with the equipment energized. Lockout procedures should be developed for activities that can be performed with the equipment deenergized.

