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Health, Safety, and Radiation Protection Division
HSR-DO, K491
Los Alamos, New Mexico 87545
Date:
September 23, 2004
505-667-4218/Fax 505-665-3811
Refer To:
DIR-04-xxx
Everet H. Beckner 

Deputy Administrator for Defense Programs

National Nuclear Security Administration

Department of Energy

Washington, DC 20585

Attached is the Electrical Safety Action Plan requested in your memo of July 19, 2004. It was developed by HSR Division in conjunction with the Los Alamos Site Office and the LANL Electrical Safety Committee. Safety is an area that we take very seriously at LANL, and the Laboratory has always emphasized electrical safety. The Laboratory has a very proactive Electrical Safety Committee with representatives from a majority of the Divisions, our Support Services Contractor, as well as a member from the Los Alamos Site Office. They meet on a regular basis and bring a diversity of electrical expertise to the committee ranging from pulsed power and capacitors to RF and microwave as well as routine facility maintenance and construction. One of their standing agenda items is to review any recent occurrences and determine whether any follow-up or corrective actions are necessary.  Since LANL also has a requirement that each Division and Group that performs electrical work have an Electrical Safety Officer the ESC has a readily available network to disseminate lessons learned, needed corrective actions, and notices of recalls or defective equipment. 

As electrical incidents have occurred over the years, many corrective actions have been taken. However, as a result of the analysis of LANL’s electrical incidents over the past year as well the previous three years, additional corrective actions and initiatives have been identified. 

The purpose of the LANL Electrical Safety Performance Improvement Plan is to document LANL’s plan for action to guide its increased efforts to reduce electrically-related work occurrences. 

NNSA should plan to share improvements that are deemed valuable to the entire DOE Complex.

Sincerely,

G. Peter Nanos

Laboratory Director

Cc: 
C. A.  Mangeng, A100


W. S. Gibbs, A104


J. L. McAtee, K491

Electrical Safety Action Plan
Los Alamos National Laboratory (LANL)

Approvals:
_______________________________________________



Lee McAtee, HSR Division Director, LANL



_______________________________________________



Scott Gibbs, Associate Director for Operations, LANL



_______________________________________________



Ed Wilmot, Los Alamos Area Office Manager

The plan that follows describes both actions LANL has taken and those to which we commit to strengthen our electrical safety program. In developing this plan, we have reviewed LANL’s electrical occurrences, as well as those described in the EH Electrical Safety Operating Experience and Lessons Learned Report. There are many similarities between our incidents and those addressed by the EH document.

The Electrical Safety Program at LANL is governed by the Electrical Safety Laboratory Implementing Requirements (LIR) 402-600-01.3.  This requirements document provides implementation requirements for electrical safety consistent with the Integrated Safety Management five-step process. The content of the LIR defines the minimum set of requirements for qualifications and training necessary for persons involved in electrical work; electrical work approval and authorization; documentation for hazardous electrical work; and a basic electrical safe work process. The LIR also establishes ownership for the electrical safety program; a structure to provide and update electrical safety requirements; a structure to implement a Laboratory Electrical Safety Committee; chief, division, and group Electrical Safety Officers; and an electrical safety improvement process.   While our Support Services Subcontractor and other subcontractors employ a large number of journeyman electricians (several hundred), there is a much larger number of UC research and programmatic employees (several thousand) engaged in electrical work.  These individuals must be qualified and trained to engage in electrical work, and LANL has an excellent Electrical Safety training program. The following mechanisms are used to ensure compliance with the LANL electrical safety policies and procedures:

· Construction work is inspected by an HSR electrical safety inspector on a daily basis.

· Work performed on site by other subcontractors has electrical safety requirements included in their contractual language.

· The Electrical Safety Committee in conjunction with HSR Division conducts periodic assessments of the Laboratory’s implementation of the Electrical Safety Program.

· The Division and Group ESOs review and approve electrical work in their respective organizations and also conduct periodic and random walk-throughs of electrical work areas to ensure application of safety related work practices. 

In accordance with the request from NNSA, a careful review of electrical occurrences over the past four years was conducted. There were 44 electrically-related occurrences over the 4 year period of August 2000 through July 2004.  On a yearly basis, there were 11 the first year, 10 the second, 8 the third, and 15 during the just-ended fourth year.  In order to determine potential actions and changes that would reduce the numbers of electrically-related incidents, the occurrence reports were reviewed and categorized based on severity, failure to de-energize and apply lockout/tagout, and failure to develop or follow appropriate safe work practices and procedures. In addition, the type of employees involved and the type of work being performed was also evaluated.

The incidents that have occurred over the past year were analyzed separately to determine trends and areas for improvement.  In the year ending July 31, 2004, there were 15 electrically related occurrences. An analysis of the 15 occurrences shows that:

· three of them involved defective or inappropriate use of equipment such as surge protectors, a retractable extension cord, and an overhead power strip. 

· two of the incidents which occurred were characterized as a near miss to a fatality including a crane striking an overhead power line and a subcontractor accessing an energized 13.2kV cabinet during a Decontamination and Decommissioning (D&D) project.

· ten of the reported incidents involved subcontractors including LANL’s Support Services Subcontractor.

· two of the incidents involved utility dig-ins 

· one involved severing an energized 120V conduit because of a procedural problem with the Ground Penetrating Radar

· three involved problems with de-energizing and applying lockout/tagout  

A general analysis of all 44 occurrences shows that:

· twenty-nine involved failure to de-energize and apply lockout/tagout

· forty-one involved failure to develop or follow appropriate safe work practices and procedures

· approximately 2/3 of the incidents involved subcontractors, including LANL’s own Support Services Subcontractor (SSS)

· approximately 1/3 of the incidents involved UC employees

· fourteen of these occurrences involved research and development operations

· ten incidents involved penetrations and excavations

· nine incidents involved craft maintenance work

The 29 occurrences involving failure to de-energize and LOTO were further analyzed to determine the types of work being performed.  It was found that R&D operations (7 occurrences), penetrations (7 occurrences), and craft maintenance work (6 occurrences) were the primary work activities.

The 41 (of 44) occurrences involving failure of safe work practices were further analyzed to determine the types of work being performed.  It was found that R&D operations (13), craft maintenance (9), and penetrations (7) were the major work activities.

The 14 occurrences involving R&D operations were also further analyzed to determine more specifically the type of activity being performed and any common causes.  It was found that troubleshooting the equipment (6), making system changes (4), and operating the system (4) were the activities underway.  Three common causes were revealed: (1) failure to develop and follow an HCP, SEWP, or IWD, (2) failure to comply with LOTO, and (3) interface communication failures of multi-organization projects.  

Recent Corrective Actions and Improvements
Many significant improvements have been made at LANL over the past four years and recently to address many of the concerns raised by these incidents. These corrective actions are described below.

D&D Improvements

After a serious incident in which subcontractor personnel accessed an energized 13.2-kV electrical cabinet that they thought was de-energized several new requirements were added to the D&D process. It is now required that the Heath, Safety, and Radiation Protection Division Electrical Inspectors verify that electrical systems on D&D sites are either disconnected or placed in an electrically safe work condition. They also promote safe work practices by assisting construction workers, supervisors, subcontractors, etc. with obtaining electrical outages and re-energizations. In addition, D&D procedures have been revised to address formal field verification requirements and to ensure that procedural steps for hold points and inspections are integrated into the D&D procedures.

Movement of Oversize Vehicles 

Notice 140 “Movement of Oversized Vehicles” was issued on April 9, 2004 which contains new requirements for safely transporting and driving oversized vehicles that could impede the normal flow of traffic or otherwise present a safety hazard such as overhead power lines.

“Excavation/Soil Disturbance Permit Process”, LIR 402-880-01.5 

This LIR has been improved to include new requirements which should result in a reduction in the number of utility dig-ins. Some of the new requirements include a provision that the Excavation/Soil Disturbance Permit shall be revalidated when the  

· Utility marking is no longer in place or obliterated 

· Project Coordinator has changed

· Thirty days have elapsed from the date the utility markings were made

A new permit is required if the boundaries or depth of the excavation has changed or the location has been changed.  Additional requirements have been placed on the Facility Manager who has more access to drawings and historical information on the location of secondary utilities. The Facility Manager must:

· Use all means available to help verify the location of the existing secondary utilities within the excavation area, including record drawings, as-built maps, historical construction plans.

· Participate in the actual locating process

An Excavation/Soil Disturbance Computer Based Training is being developed and must be completed by key personnel such as the project coordinator, excavation equipment operator, person-in-charge, and spotter for each excavation/soils disturbance activity.

Available September 30, 2004.

In addition, a Safety Incentive/Liquidated Damages Clause has been added to LANL’s Construction Contracts to ensure that the subcontracting company is held accountable. This Clause will be appropriately applied whenever a utility dig-in occurs.

Ground Penetrating Radar (GPR)

Improvements have been made by the SSS personnel to the GPR procedure. Clarification has been provided on areas and types of material where the GPR cannot detect the utilities located in walls, floors, and ceilings, or buried.

“Lockout/Tagout for Personnel Safety” LIR 402-860-01

This LIR was revised to incorporate requirements from DOE Order 5480.19, Conduct of Operations for Laboratory Facilities.

Improvements include:

· Requirement that equipment, machinery, or systems (EMS) have an EMS owner/operator who is an authorized worker designated by the RDL to apply/remove lockout/tagouts and to authorize other workers to apply/remove lockout/tagouts for a defined area (a building, laboratory, specific breakers, EMS, etc.)

· Development of a list of programmatic and facility EMS that require independent verification

· Requirement for independent verification 

· All workers who were authorized through lockout/tagout training were required to complete Lockout/Tagout Red Lock Program Update Self-Study training by July 30, 2004.

Approval of Unlisted Equipment

In the late 1990s, the Laboratory embarked on a program to approve unlisted facility and programmatic equipment at the Laboratory over the course of several years. In 1999, each organization was required to develop a plan to prioritize unlisted items for examination and approval prior to October 1, 2003 using an approach based on electrical risk.  The Division and Group Electrical Safety Officers were actively engaged in this process and completed examination and approval of over eighty thousand pieces of equipment by the October deadline. Subsequently, members of the Electrical Safety Committee performed an in-depth assessment by Division to determine the effectiveness of implementation of this requirement. A report will be issued in the near future.

“Penetrations”, LIR 402-880-02.1

After a subcontractor employee cut through the top of an energized 400 amp-400volt conduit while core drilling through a concrete wall, LANL issued a requirement that penetration operations could only be conducted with a permit. The permit covers Class 1 and Class 2 penetrations and requires the review of historical records, engineering plans, and as built drawings. It also requires that workers evaluate hazards by checking behind walls, under floors, through false ceilings and under sub-flooring systems for any evidence of utility runs to attempt to locate hidden utilities. Additional requirements include the use of non-destructive testing devices to locate utilities. Depending on the type of penetration, controls range from de-energizing and locking and tagging out all circuits, use of double insulated tools, and use of rated and certified dielectric gloves.

Communication/Lessons Learned

The Laboratory has a very active and committed Electrical Safety Committee that develops initiatives for improvement of electrical safety and also conducts periodic electrical safety assessments and evaluations of Divisions performance. The committee and its members also disseminate electrical safety information such as Lessons Learned and notifications of faulty equipment. This information is directed by the Chief Electrical Safety Officer to the Division and Group Electrical Safety Officers, who also disseminate this information to employees in their organizations.      

Integrated Work Management

On November 1, 2003, the Laboratory instituted a new work management process because of a number of serious incidents and work control failures that had occurred. The basic elements of Notice 131, “Integrated Work Management-Interim Process” included:

· The development of a consolidated set of clearly defined work tasks/steps linked to hazards and controls

· The identification of a single Person-in-Charge with the responsibility, accountability, and authority to manage and coordinate the work to the IWD

· Involvement of the Responsible Division Leader who must approve and authorize all work within the RDLs facility

· Direct involvement, as necessary, of workers, supervisors, subject matter experts, etc. in the identification of hazards and controls

· A field walk-down of the work activity to validate the tasks/steps, hazards, and controls to assure that work can be accomplished

· Explicit release of the work prior to startup, and continued confirmation of readiness 

Future Corrective Actions and Improvements

Based on the analysis of electrical occurrences as well as material developed by DOE, the Laboratory has developed the following corrective actions and initiatives for the improvement of our electrical safety program.

1. Prepare a LANL electrical safety R&D Guidance Document to supplement the DOE Electrical Safety Handbook.  Specific areas to be covered include:


(a) Pulse Power and Capacitor Safety

(b) R&D Applications of NFPA 70E for Assignment of Hazard Categories and Selection of PPE.

(c)
RF and Microwave Safety.

2. Prepare a Lessons Learned video on LANL electrical safety occurrences for distribution to all employees.

3. Increase electrical inspection oversight of subcontractors not involved in major construction projects.

4. Increase oversight of R&D operations through walk-downs by the Chief Electrical Safety Officer, in conjunction with appropriate Division or Group ESOs and the LAAO electrical safety representative.  Specific attention will be focused on:

(a) Failure to fully comply with de-energization and lockout/tagout.

(b) Failure to develop and follow HCPs, SEWPs, and IWDs.

(c) Multi-organization work interface failures.

It is anticipated that these actions will be completed by April 30, 2005. Progress reports will be submitted on a quarterly basis.
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