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Improve Performance of Electrical Safety at Fermilab

Concern
Department of Energy (DOE) Office of Science (SC) laboratories have exhibited an unacceptably high rate of electrical safety occurrences over a long period of time.  The SC expects these laboratories, including Fermilab, to take actions to improve their performance in electrical safety so that significantly improved performance can be demonstrated in one year's time.  

Discussion
While SC laboratories generally account for only 10 percent of all DOE occurrences, recently completed safety inspections by the Occupational Safety and Health Administration (OSHA) of all the SC laboratories indentified instances of noncompliance with their current standards.  Nearly 50 percent of these instances were related to OSHA's electrical safety standards.  


The SC expects that each of its laboratories formulate a specific plan of action based on its unique situation.  SC suggests that its laboratories first take a critical look at their operations and apply lessons learned to improve performance.  Areas of concern here include Personnel Errors, Work Control Problems, Configuration Management Weaknesses, Electrical Intrusion Events, and Vehicles Striking Power Lines.  It then further suggests that the physical condition be improved by correcting the electrical safety hazards recently identified by OSHA.  SC further refines its charge by offering general types of occurrences that should be addressed.  Common instances include Improper Use of Extension Cords, Inadequate Electrical Equipment Labeling, Blocked Access to Electrical Equipment, Inadequate Grounding, Improper Use of Flexible Wiring, and Lack of or Broken Ground Fault Circuit Interrupters  (GFCIs). 

Response
Fermilab’s Electrical Safety Program has been firmly in place for many years and is constituted of various policies, responsibilities, requirements, procedures, practices, and training related to electrical safety.  Fermilab management realizes that there is room for improving the Laboratory's Electrical Safety Program in both operations and reduction of electrical safety hazards.  While the record of the Laboratory is not perfect, management is generally proud of the general performance of Laboratory personnel in conducting electrical work safely.  Included here is OSHA's recent assessment of the Laboratory's Lockout/Tagout Program as being especially well implemented as compared to other surveyed SC laboratories.  


Fermilab took Electrical Safety Month very seriously.  The Electrical Safety and the Subcontractor Safety Subcommittees were instrumental in suggesting and implementing special events and other communications through Fermilab’s daily electronic newspaper, Fermilab Today, to raise awareness on the importance of working safely with electricity.  These activities and communications included:

An open attendance Town Hall Meeting was held on May 25, 2004 where members of the Electrical Safety Subcommittee and senior electrical engineers were present to address any electrical or electrical safety questions put forth by attendees.  Approximately 50 employees attended the meeting.  Implementation issues for NFPA 70E and other new regulations at the Laboratory, color-coding of electrical conductors, basic tools for home electrical work, using electrical generators at home and the effects of lightning are a sampling of topics discussed.

The Subcontractor Safety Subcommittee sponsored a special 4-hour Electrical Safety Training class for Fermilab task managers led by a safety consultant with National Safety Council experience.  Task Managers are the specially trained and designated Fermilab employees who oversee subcontractor activities.  This meeting was also open to on-site electricians, technicians, safety professionals and other interested employees.  Total attendance was more than 200 individuals.  

Throughout the whole month of May, the "Safety Tip of the Week" in Fermilab Today centered on electrical safety.  Those tips included advice on use of relocatable power taps (RPTs), operation and use of GFCIs, de-energizing circuits before work, electrical safety at home, and encouragement for supervisors to discuss electrical safety with their employees.  

Fermilab has identified key personnel in each Division and Section to serve as Electrical Safety Coordinators.  These trained individuals are knowledgeable in the electrical circuitry and electrical equipment in the area of jurisdiction and are capable of identifying existing and predictable electrical hazards.  Their responsibilities are more fully explained in FESHM Chapter 5042.  During DOE Electrical Safety Month, these Electrical Safety Coordinators were profiled in Fermilab Today as examples of individuals who are successful in planning and carrying out electrical work safely.  The profiles also served to make the Fermilab community at large more aware of their available expertise.  

At the direction of Congress, OSHA conducted a compliance audit at Fermilab during the period 03/02/2004 through 03/12/2004.  In addition, a two-person team conducted an inspection of the Main Injector and Tevatron tunnels during an accelerator shutdown in September 2003.  The scope of the assessment included inspection of the 350 buildings located at the Fermilab site, as well as a review of safety and health programs including LOTO, electrical safety, and electrical transmission.  Of the 1600 issues cited, 884 were related to electrical safety.    Since receiving the punch list of potential citations, Fermilab has validated the findings and begun corrective actions.  A large majority of the electrical safety citations were related to the use of flexible cord in lieu of permanent wiring.  Fermilab had previously identified this issue and had received funding from DOE in FY2004 to address these items.  Approximately 20% of the electrical issues have been addressed.  Work is currently ongoing to correct the use of flexible cord.

Planned
In consultation with the Electrical Safety Subcommittee (ESS), the Associate

Actions
Director for Operations Support has proposed a variety of tasks that will fully address DOE concerns relative to electrical safety.  These tasks include a review of recent electrical safety related occurrences and identify deficiencies.  Existing related policies will be reviewed and strengthened as necessary.  Availability of electrical expertise will be strengthened.  Communication of policies and lessons learned will be strengthened.  Compliance issues will be reviewed and remedied.  Related tasks are planned for completion by April, 2005.

References
March 1-11, 2004 OSHA Assessment of Fermilab Safety


Department of Energy Memorandum for Distribution, "Department of Energy Electrical Safety Month,” Milton D. Johnson, Chief Operating Officer, dated May 24, 2004.  


DOE Fermi Area Office Memorandum "Department of Energy Electrical Safety Month", Jane L. Monhart, Area Manager, dated June 9, 2004.

Compliance
29 CFR 1910 Subpart S

Related Tasks
Six separate tasks are here described to implement this action plan to improve the performance of electrical safety at Fermilab.  The Chair of the Electrical Safety Subcommittee coordinates all tasks.  Four of the tasks involve establishment of Ad Hoc Committees.  As per the charter of the ESS (ref. FESHM Chapter 1030), the ESS Chair will appoint Ad Hoc Committee Chairs.  These Chairs need not necessarily be ESS members.  Ad Hoc Committees may be comprised of non-ESS members, but at least one shall be an ESS member.  All Ad Hoc Committee reports and recommendations shall be approved by a majority of the ESS members.  


Actions and recommendations approved by the ESS, with suggested assignment of responsibility, will be documented and transmitted to the Associate Director for Operations for consideration, approval and assignment.  Approved recommendations will then be implemented.  


Milestones have been established for the various elements of each task.  Dates set for implementation of recommendations are judged to be especially tentative given that the nature and scope of developed recommendations is generally not fully known at this time.  Milestone dates and status will be updated periodically.

Task IPES1
REVIEW ELECTRICAL SAFETY RELATED OCCURRENCES


The Electrical Safety Subcommittee Chair shall establish an Ad Hoc Committee for purposes of reviewing all Occurrence Reports submitted to DOE since January 2000 that involve, in any way, electrical safety issues.  Adequacy and appropriateness of developed action plans shall be reviewed and discussed.  This Committee shall also review and discuss said reports and other electrical safety related occurrences in a common meeting with all Division/Section Senior Safety Officers as a whole.  The Committee shall summary categorize occurrences as to related deficiencies and identify lack of or deficiencies in Laboratory policy, procedures or training as related to electrical safety.  The Ad Hoc Committee shall present its findings in a written report to the Electrical Safety Subcommittee.


Milestones
1. ESS Chair appoints Ad Hoc Committee
15-SEP-2004


2. Ad Hoc Committee Completes Meeting(s) with D/S SSOs
1-OCT-2004


3. Ad Hoc Committee Presents Written Report to ESS
11-OCT-2004

Task IPES2
IDENTIFY AND REMEDY DEFICIENCIES IN POLICY, PROCEDURES AND TRAINING


The Electrical Safety Subcommittee shall review the written report provided by the Ad Hoc Committee formed for Task IPES1 and, together with its own assessment, identify deficiencies in Laboratory policy, procedures or training as related to conduct of electrical safety.  Specific areas of concern to be reviewed include but are not limited to personnel errors, work control problems, configuration management weaknesses, electrical intrusion events, and vehicles striking power lines.  It is expected that the ESS will involve Division/Section Senior Safety Officers and others as necessary in its deliberations.  Identified deficiencies and recommended actions with suggested assignment of responsibility shall be documented and transmitted to the Associate Director for Operations for consideration and action.


Milestones
1. ESS Develops Listing of Identified Deficiencies
1-Nov-2004


2. ESS Develops Listing of Recommended Actions
15-Nov-2004


3. ESS Transmits Recommended Actions to Associate Director
19-Nov-2004


4. IPES2 Recommendations Implemented
7-Mar-2005

Task IPES3
REVIEW AND RECOMMEND IMPROVEMENTS TO THE AVAILABILITY OF ELECTRICAL SAFETY AND DESIGN EXPERTISE


It is without doubt that the Laboratory has significant electrical engineering and application expertise as evidenced in many valued and productive employees.  The High Voltage AC Power Distribution System at the Laboratory is well managed by various individuals in the FESS Operations organization.  However, no one is directly assigned responsibility for assessing lower voltage electrical safety issues of the AC Power Distribution System in either new construction or the existing plant.  Various outside A&E firms that are at times unfamiliar with Fermilab practices, requirements and infrastructure currently often realize new construction designs.  Inconsistency of designs and equipment is often the result, exacerbating already strained maintenance capabilities.  New construction acceptance, testing capability and NEC/OSHA conformance are some of the activities that warrant better support.  Division/Section Electrical Safety Coordinators and other staff with power distribution expertise are most generally too burdened with day-to-day activities to be able to assist or deal effectively with electrical issues as they arise.  The same may be said of the membership of the Electrical Safety Subcommittee.  In the past, there have been staff positions in FESS Engineering that have met these needs to varying degrees.  There are no such positions filled presently with reliance on outside consultants being the norm.  


The Electrical Safety Subcommittee Chair shall establish an Ad Hoc Committee for purposes of reviewing the above situation.  The Committee shall further delineate areas of related activity that are receiving less than adequate support.  The Committee shall provide the ESS with a written report of its findings together with suggestions for realignment or addition of staff to improve the current situation.  


The Electrical Safety Subcommittee shall review the written report provided by the Ad Hoc Committee formed for Task IPES3 and, together with its own assessment, identify deficiencies in the availability of electrical safety and design expertise and suggest one or more means of remediation.  The results of the ESS assessment shall be documented and transmitted to the Associate Director for Operations for consideration and action.


Milestones
1. ESS Chair appoints Ad Hoc Committee Chair
15-Sep-2004


2. Ad Hoc Committee Presents Written Report to ESS
1-Nov-2004


3. ESS Develops Assessment and Recommended Actions
8-Nov-2004


4. ESS Transmits Recommended Actions to Associate Director
10-Nov-2004


5. IPES3 Recommendations Implemented
12-Jan-05

Task IPES4
DEVELOP A PROGRAM FOR CREATING ACCESSIBLE SINGLE LINE DRAWINGS FOR THE AC POWER DISTRIBUTION SYSTEM


Single line drawings for the Fermilab High Voltage Distribution System that generally involve services outside of Laboratory structures are current and well maintained. The lack of availability of accurate and up-to-date single line electrical drawings for interior AC Power Distribution Systems (generally operating at 480 VAC or lower) has long been bantered about in the Electrical Safety Subcommittee.  Such drawings generally exist but exhibit varying degrees of completeness and format.  Said drawings are not centrally available.  Efficient methods of updating these drawings have not been established.  Maintenance and modification activities are compromised.  Calculation of available fault current at points within the distribution system is also compromised with the implication not being able to properly specify adequate interrupting current of equipment or of necessitating less than sensible requirements for arc flash hazard as proscribed by NFPA 70E.  Circuit breaker coordination would be more readily facilitated with proper drawing availability.


The Electrical Safety Subcommittee Chair shall establish an Ad Hoc Committee for purposes of proposing methods and means of establishing the above described program.  The Committee shall also prepare a model single line drawing from a recent new construction activity so as to capture essential elements of the desired drawings.  Areas that should be considered here include recently constructed MI-31, MI-65 and/or MINOS Service Buildings.  It is expected that FESS Engineering Drafting support personnel will assist generation of the sample single line drawings.  The Committee shall provide the ESS with a written report of its proposals together with one or more developed single line drawings for review.  


The Electrical Safety Subcommittee shall review the proposals provided by the Ad Hoc Committee formed for Task IPES4 and, after its own assessment, document guidelines and parameters of the program.  This task is thought to be closely associated with implementations recommended by Task IPES3.  The results of this ESS activity shall be transmitted to the Associate Director for Operations for consideration and action.  


Milestones
1. ESS Chair appoints Ad Hoc Committee Chair
15-Sep-2004


2. Ad Hoc Committee Presents Proposals and Drawing(s) to ESS
12-Jan-2005


3. ESS Develops Final Guidelines and Parameters of Program
7-Feb-2005


4. ESS Recommends Program to Associate Director for Action
14-Feb-2005


5. IPES4 Recommendations Implemented
6-Apr-2005

Task IPES5
REVIEW AND REMEDY COMMUNICATION OF ELECTRICAL SAFETY RELATED ISSUES AND LESSONS LEARNED


Communication of electrical safety issues and lessons learned has been an on-going effort.  Nonetheless, concerns have been raised in the past about the relevance of information communicated and associated range of distribution.  The ESS will review the current status of these issues and suggest means and methods of improvement.  Expected areas of concern will likely relate to having ESS review content before distribution and development of an expanded list for distribution.  The ESS will document the findings of its review and forward its recommendations for improvement to the Associate Director for Operations for consideration and action.  


Milestones
1. ESS Begins Review of Electrical Safety Lessons Learned 


Content and Communications
13-Sep-2004


2. ESS Documents Related Findings and Recommendations
20-Sep-2004


3. ESS Develops Expanded List for Distribution
27-Sep-2004


4. ESS Transmits Recommendations to Associate Director
5-Oct-2004


5. IPES5 Recommendations Implemented
1-Dec-2004

Task IPES6
REVIEW AND REMEDY ELECTRICAL SAFETY COMPLIANCE ISSUES


The recent OSHA inspection of Fermilab revealed numerous violations related to electrical safety.  The ESS has already made modifications to the Technical Appendix to FESHM Chapter 5040 to address issues related to releasable power taps or RPTs.  All findings relative to electrical safety need to be examined and summarized.  


The Electrical Safety Subcommittee Chair shall establish an Ad Hoc Committee for purposes of examining and categorizing the OSHA findings.  The Committee shall further suggest modifications to policy, procedures, or training that would serve to lessen instances of future findings.  The Committee shall provide the ESS with a written report of its findings and recommendations.  


The Electrical Safety Subcommittee shall review the written report provided by the Ad Hoc Committee formed for Task IPES6 and, together with its own assessment, identify deficiencies in policy, procedures or training.  The results of the ESS assessment shall be documented and transmitted to the Associate Director for Operations for consideration and action.


Milestones
1. ESS Chair appoints Ad Hoc Committee Chair
15-Sep-2004


2. Ad Hoc Committee Presents Written Report to ESS
12-Nov-2004


3. ESS Develops Assessment and Recommended Actions
6-Dec-2004


4. ESS Transmits Recommended Actions to Associate Director
13-DEC-2004


5. IPES6 Recommendations Implemented
7-MAR-05
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