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Introduction

This Electrical Safety Improvement Plan is in response to M. D. Johnson’s memorandum of May 24, 2004 requesting that all DOE SC laboratories submit a Plan for the improvement of electrical safety.

ANL-E is committed to providing a safe work environment which is protective of employees, facility users, visitors and the public.  As such, electrical safety is an important element of experiment and nonexperiment safety reviews, as well as facility construction, operations and maintenance.  This plan describes: A) the current ANL-E Electrical Safety Program and B) the electrical safety program improvements that are anticipated to be completed during the next twelve months.

A. ANL-E Electrical Safety Program
To enhance understanding of the planned electrical safety program improvements discussed in Section B, we are providing a summary of the components of the current ANL-E Electrical Safety Program.  The following is an overview of the ANL-E electrical safety program, including: Policies, Procedures and Requirements; the Electrical Safety Committee; the Electrical Safety Subject Matter Expert (SME); Electrical Safety Training; Electrical Safety Seminars, Information and Lessons Learned; Occurrence Investigation and Trending; and Assessments.
1. Policy, Procedures and Requirements – ANL-E has implemented its electrical safety program as defined in various ANL policy and procedure manuals, including: 

a. ES&H Manual Section 9.1, Electrical Safety – This section presents the general safety requirements for electrical work with at ANL-E.


b. ES&H Manual Section 7.1, Control of Hazardous Energy and Lockout/Tagout – This section describes the requirements for establishing positive control over energy sources whenever machinery, equipment, or scientific apparatus is installed, adjusted, or otherwise serviced. Establishing positive control is necessary to prevent injury to personnel or damage to components that may result from an unexpected startup of machinery, or inadvertent release of stored energy. This section defines the minimum requirements for the achievement of zero energy through the application of lockout/tagout and written energy control procedures that must be utilized for machinery or equipment with multiple sources of energy.


c. ES&H Manual Section 21.1, Hazard Analysis Processes for Nonexperimental Work – This section establishes the ANL-E requirements for developing and documenting, as necessary, appropriate levels of formalized and specific hazard analysis processes for nonexperimental work. 


d. ES&H Manual Section 21.2, Experiment Safety Review – This section establishes general safety review process requirements for experiments performed by ANL-E organizations. Experiments, like many other work tasks, may involve specific hazards that require identification, hazard communication to the worker (experimenter), and implementation of necessary protective and/or mitigative measures. Formal experiment safety review provides an explicit basis for identifying and assessing the hazards, including electrical hazards.  All ANL-E organizations that perform experiments are subject to the requirements of this section. 

e. ANL-E Manual of Construction, Section 5.1 – This section provides for reviews of the contractor ES&H Program and safety plans for compliance with OSHA requirements, including electrical safety. Contractors are informed of ANL’s commitment to safety during the pre-bid meetings and post contract award meetings.  In addition, prior to a contractor working onsite, each contractor employee must attend the Contractor Safety Orientation training.  ANL-E conducts inspections of contractor work areas daily.


f. ANL-E/PFS-Utility Systems Conduct of Operations “High Voltage Electrical Safety Handbook, 2000.”—This pocket-sized handbook was modeled after the local utility provider Commonwealth Edison’s (ComEd) “Safety Rule Book.”  It was developed following a partnership period between ANL-E/PFS-US and ComEd during the late 1990s resulting in numerous enhancements to the Laboratory’s high voltage distribution inspection, testing, maintenance, and training efforts.


g. Requirements for Personal Protective Equipment – ANL-E has replaced existing work uniforms with flame-retardant uniforms for those operations, maintenance, crafts and high-voltage line crew employees having the potential of working on energized equipment. ANL-E has established an electrical glove inspection and testing program. This program includes the high voltage line crew, maintenance mechanics, crafts electricians, and fire department personnel.  This program involves a 6 month rotation of gloves to an off-site inspection and testing service to assure all gloves meet their rated voltage class of protection.
2. Electrical Safety Committee - In an effort to continuously improve electrical safety at ANL-E, the Laboratory Director has rechartered the existing Electrical Safety Committee (ESC). The reconstituted committee reports to the Laboratory Director, and is charged to ensure that an effective, compliant and uniform electrical safety program is implemented.  The chair of the ESC will fulfill the duties of the Authority Having Jurisdiction at ANL-E.  Some of the key ESC responsibilities are:  

a. Provide technical expertise in interpretation of electrical safety codes, standards, and regulatory requirements.
b. Provide technical and program electrical safety review support to line management.


c. Evaluate electrical incidents, near misses and lessons learned reports for trends. 
 
d. Evaluate and update basic qualifications and requirements for various classes of electrical workers.

e. Lead and support improvements to the electrical safety training program.


f. Participate in, and support DOE electrical safety initiatives and activities.
3. Electrical Safety Subject Matter Expert (SME) - An electrical safety SME has been appointed to serve as the coordination point of contact for electrical safety policy and procedures, and as an electrical safety resource to line management.   


4. Electrical Safety Training –ANL-E ensures employees are adequately trained by providing and requiring several courses for those who have identified potential exposure to electrical hazards on their Job Hazard Questionnaire.  Divisions with unique electrical hazards provide special electrical safety training to ensure employees understand the associated hazards and control measures to be implemented.  Additionally, 

a. Electrical safety training is a topic in New Employee Orientation.
b. The Contractor Safety Class includes discussion of electrical safety requirements.
c. In 2001, ANL-E provided training to over 100 operations personnel in the requirements of NFPA 70E, including the use of appropriate PPE.
d. Additional NFPA 70E training is planned for all applicable electrical workers.


5. Electrical Safety Seminars, Information and Lessons Learned – Routinely, electrical safety information is presented in various meetings and seminars. For example, a series of seminars were conducted in May 2004 providing a review of OSHA electrical safety regulations, including discussion of OSHA standards, photos of non-compliance situations and photos of correct installations.  Another method of sharing electrical safety information is distribution of safety topics, safety alerts, Monthly Safety Reports, lessons learned reports and electrical incident reports to subject matter experts, division ES&H coordinators, the ESC chairperson and the general ANL-E population.


6. Occurrence Investigation and Trending - Occurrence investigations and trending are conducted to identify contributing and root causes so that effective corrective actions can be developed and implemented. The following chart shows the number of electrical occurrences for the time period of 1996 to 2004:
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A preliminary trend examination of the types of electrical safety occurrences at ANL-E can be binned as shown in the following table:

	Type of Occurrence/Event
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Violation of Electrical Safety Rule or LO/TO requirements
	2
	1
	2
	2
	0
	0
	1
	1
	1

	Vehicle contacting wires
	2
	3
	0
	1
	0
	0
	0
	0
	0

	Electrical Intrusion
	2
	1
	0
	0
	0
	1
	2
	0
	0

	Contact with energized equipment
	0
	1
	0
	0
	0
	2
	0
	0
	0

	Equipment Problem
	5
	2
	0
	3
	0
	2
	3
	0
	1

	Total
	11
	8
	2
	6
	0
	5
	6
	1
	2


ANL-E plans to conduct a review of corrective action effectiveness for the above occurrences.  For example, after six occurrences that involved vehicles contacting overhead wires, several corrective actions were implemented. The above table indicates that the corrective actions were effective since there have been no similar occurrences in the past five years. A review will be conducted to confirm this assumption, and results provided to the ESC.


7. Assessments – In 1996 and 1997 several occurrences involving electrical safety caused  ANL-E to conduct assessments to identify opportunities for improving electrical safety. A partial listing of electrical safety assessments is as follows:
· Independent Electrical Safety Assessment, June 7, 2004
· Independent Assessment of GFCI use, April 2004
· OSHA Audit, July 2003
· Independent Assessment of Lightning Protection Systems & Electrical Grounding Maintenance & Inspection, July 28, 2003

· Self-assessment of the use of locks/tags and logbooks in the LO/TO program, April 2003.  

· Lockout/Tagout Inspection Reports (DOE EH review), March 16, 1999

· EH Electrical Safety Surveillance, March 15, 1999

· Safety and Work Practice Assessment by Commonwealth Edison (utility company), Fall 1998
· ANL Electrical and LO/TO Work Process Review, Report dated 
July 31, 2004
· Electrical Work Process Assessment of Electrical Maintenance in Buildings, May, 1997

· Semi-annual Division/Facility Safety Inspections periodically include an electrical safety SME as a team member, on-going 

As a standard practice, the review and assessment findings are evaluated and corrective actions are developed.  The corrective actions are tracked to ensure completion. 

B.   Electrical Safety Program Improvement Plan
In an effort to identify opportunities to improve the ANL-E electrical safety program, in 2003 ANL-E safety professionals visited other DOE facilities and SC laboratories (Oak Ridge, Sandia, Los Alamos, Berkeley, Livermore and Fermi) to benchmark their electrical safety programs.  One of the benchmarking outcomes was to conduct an independent assessment in 2004 of the ANL-E electrical safety program using subject matter experts from Fermi, Sandia, Los Alamos and ComEd.  The preliminary assessment results include the following opportunities for improvement:

· Appointment of an electrical Authority Having Jurisdiction (AHJ)

· Improvement of LO/TO procedures by enhancing verification of zero-energy 
· Standardization of electrical worker qualification and training

· Standardization of the evaluation and approval process for non-NRTL listed equipment

· Completion of  NFPA 70E implementation
· Revitalization of the Electrical Safety Committee
This Independent Assessment serves as the cornerstone of the electrical safety program improvements that are anticipated to be completed during the next twelve months.  As such, corrective actions are being developed to address these preliminary opportunities for improvement. When the final assessment report is received, the findings will be evaluated and addressed by implementing appropriate corrective actions, as needed.  The corrective actions will be documented, tracked to completion and independently verified as closed.
The following is a summary of the other electrical safety improvement activities that are anticipated to be completed in the next twelve months:
a. OSHA Finding Resolution – The July 2003 OSHA audit identified 166 findings related to Subpart S – Electrical issues.  To date 96 of these findings have been corrected (58%).  Serious shortcomings have been addressed or mitigated by temporary measures, while all of the OSHA electrical findings will be completely corrected on or before June 30, 2005. This effort will also address causal factors to ensure that shortcomings are not recurring.

It should be noted that in February 2004, DOE-SC provided special funding to address 73 electrical findings.  To date 32 findings have been corrected. The remaining 41 findings will be corrected on or before September 30, 2004.


b. Policies, Procedures & Requirements - The ES&H Manual Section on the Control of Hazardous Energy will be revised to ensure that roles, responsibilities and requirements for planning and conducting the verification of zero-energy prior to working on systems are clearly stated. 


c. Electrical Safety Committee - The ESC will: a) identify improvement opportunities to strengthen the electrical safety program based on the June 2004 assessment and their own knowledge; b) review ANL electrical safety policies and procedures for compliance with the latest OSHA regulations and NFPA/NEC codes; and c) review Division requirements for use, inspection and testing of electrical personal protective equipment.


d. Electrical Safety Training – Three activities related to electrical safety training will be conducted: i) an evaluation will be completed to ensure that electrical safety training requirements are adequate and employees complete the required training; ii) NFPA 70E training will be provided to affected employees; and iii) LO/TO training will be evaluated to determine the feasibility of adding a hands-on zero-energy check exercise.


e. Electrical Safety Information - An electrical safety poster will be developed and distributed to site bulletin boards to communicate Electrical Hazard awareness and information to employees. 

f. Occurrence Trending and Corrective Action Effectiveness – A review of occurrences will be conducted to confirm any trends, lessons learned and not learned, and the effectiveness of corrective actions.


g. Assessments – Two assessments of electrical safety program implementation will be conducted: i) a self-assessment of electrical safety by divisions that will be included as part of FY 2004 institutional self-assessment process conducted in the 4th Quarter; and ii) an assessment will evaluate experiment and non-experiment safety review processes to ensure electrical safety considerations are appropriately addressed in work planning.


Summary
In summary, ANL-E has an effective electrical safety program.  However, ANL-E is committed to continuously improving its safety programs and processes, including electrical safety. Although ANL-E relies on its established programs and processes to provide a safe workplace, it is recognized that improvements are necessary to reach our safety goal of zero incidents. This electrical safety improvement plan describes recent initiatives and activities that are anticipated to be completed within the next twelve months to further improve the ANL-E electrical safety programs and processes.
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