Attachment: LLNL Electrical Safety Action Plan September 2004


LLNL Electrical Safety Action Plan September 2004

LLNL Recent Electrical Safety History

From January 2002 through September 17, 2004 (2.7 years), LLNL experienced 8 electrical safety occurrences. This places LLNL at the lower end of the range (8 – 14) of electrical occurrences experienced by similarly sized DOE sites.  LLNL’s rate is equivalent to approximately 3 incidents per year in comparison to a rate of approximately 100 total electrical safety occurrences per year across the DOE complex during the same time period. LLNL had 24 total electrical incidents (occurrences and not-reportable incidents) that resulted in 12 electrical shocks to workers and 12 near shocks (such as underground conduit incursions). None of the incidents have resulted in an OSHA recordable injury. All of the shocks were characterized as non-injurious and minor, requiring only a medical evaluation and release. Of the 8 reportable electrical occurrences, 7 occurrences involved electrical utility strikes. This places LLNL at the top of the range (1 – 7) for electrical utility strikes.  LLNL had 10 total electrical utility strikes. There were approximately 57 electrical utility strikes within DOE over the period. None of the utility penetration incidents resulted in a shock. Nevertheless, LLNL regards any electrical incident as a potential serious event. Therefore, all incidents are thoroughly analyzed and appropriate corrective steps are taken to prevent future recurrence. All identified corrective actions and lessons learned associated with each DOE reportable occurrence have been implemented and completed. All electrical incidents occurred within facilities under direction by NNSA except one that occurred in an EM facility.

LLNL regards Lessons Learned as useful and informative tools for enhancing safety.  In this same time period, LLNL has posted 28 Lessons Learned documents related to electrical safety. The majority of these are proactive messages such as Product Alerts that are not indicative of unsafe conditions or practices at LLNL. However, after any electrical incident is investigated, a Lessons Learned is issued if the investigation yielded information useful to the general lab population. 

LLNL has a well-supported, visible, and dynamic electrical safety culture. Lawrence Livermore National Laboratory is considered to be a leader in the DOE complex with regard to electrical safety.  Other contractors frequently request our assistance in areas of training, interpretation of Standards, audits, and program development. LLNL is dedicated to the concept of continuous improvement in all areas of safety and welcomes the opportunity to improve electrical safety on site.

Root Causes and Trends

LLNL has had comparatively few electrical incidents in recent years, making trend analysis difficult. The most prevalent root causes are:

•
Inadequate procedures (7 out of 24 cases)

Inadequate procedures have been found to be the root cause of 4 of the 10 utility penetrations.  LLNL Plant Engineering has overhauled the excavation damage control procedures accordingly. 

•
Failure to properly follow procedures (5 out of 24 cases) 

Workers and/or management failed to apply the work methods indicated in their approved work plans or permits, or to follow recognized safe practices when working with electrical equipment.  Failure to properly follow procedures has been found to be the root cause of 5 of the 10 utility penetrations. Disciplinary action has been indicated for some workers who have failed to follow procedures.

•
Personnel error, inattention to detail (3 out of 24 cases)

In each of these cases, workers made contact with the energized prongs on the plugs they were attempting to remove from a receptacle.  LLNL will increase efforts to properly inform employees of potential electrical hazards through training and public information campaigns.

•
Other causes (9 out of 24 cases)

The remaining incidents occurred as a result of various causes including failure to adequately review the potential hazards, configuration management, employee training, and a series of unsafe conditions such as defective equipment, and water dripping from an air conditioner onto a computer keyboard located beneath it. Many of these incidents have been addressed through corrective actions resulting from LLNL internal incident analyses and lessons learned.

Current Electrical Safety Initiatives

Electrical Safety Advisory Board (ESAB):  The Board was established in April 1996. The goal of this Board is to enhance electrical safety at LLNL by advising the ES&H Working Group, establishing safety initiatives, evaluating accidents/ incidents, and providing guidance on safety requirements and training. The Board is composed of 15 members representing different Directorates, and different disciplines, and meets monthly.

Plant Engineering has significantly upgraded the Excavation Permitting process. The Locating Shop has been expanded and additional resources have been dedicated to training of locators and continually updating locating equipment to current state-of-the-art.  Plant Engineering produced a damage prevention training video for subcontractors that recently received a Government Video Star Award.

The Laboratory has established firm prohibitions on working on exposed energized parts.  The Plant Engineering and Hazards Control Departments collaborated on a new procedure, OSP L-87, “Working On or Near Energized Equipment Rated 50-600 Volts AC,” that unambiguously forbids energized work except under special circumstances, with written agreement by Programs, line management, and the facility. Subcontractors are being held to the same strict standards. The effectiveness of this initiative is evidenced by the yearly increase in low-voltage outage permits, now approaching 200 per year.

A site-wide Electrical Authority Having Jurisdiction  (AHJ) Program has been implemented that will result in the eventual inspection of all electrical equipment that has not been certified by a Nationally Recognized Testing Laboratory (NRTL). Over 500 inspections have been completed and over 2000 items have been surveyed for future inspection.  The laboratory has developed a 40-hour training class for AHJ inspectors and has already certified approximately 100 inspectors to date.  Several other DOE sites have either attended our training or requested training materials from us to establish their own AHJ program.

Lockout/Tagout (LO/TO) Program: Since 2001, the Hazards Control Department and the ESAB have made major changes to the existing LO/TO program.  The changes include strengthening training requirements, upgrading ES&H Manual, Document 12.6, “LLNL LO/TO Program,” and closely scrutinizing LO/TO plans submitted by subcontractors. LLNL has also purchased approximately seven thousand locks specifically customized for LLNL LO/TO purposes. There have been zero LO/TO violation incidents in the past two years.

LLNL is actively reviewing the potential implementation of 10 CFR 851 legislation and its impact on the electrical safety program.

LLNL Performance Goals

1. Decrease electrical underground strikes to energized conduits to zero per year

2. Enroll five electricians into the Journeyman Licensing Program

3. Recruit five new ESAB members, at least two of whom will be tradespersons or technicians

4. Average at least 17 low-voltage outage permits per month, to exceed 200 per year

5. Increase documented AHJ equipment inspections to 1500 inspections

LLNL Action Plan

1. Further upgrade the excavation permit process to require lockout of underground utilities prior to digging. Complete December 2004.

2. Place at least one electrical safety article in Newsline per month during the year 2005 emphasizing a specific electrical safety topic in each article. Topics will include the necessity and importance of establishing and following adequate procedures, AHJ program, energized work prohibition, underground damage prevention, cord and power strip safety, general electrical awareness. Complete December 2005.

3. Review revised DOE Electrical Safety Handbook when it is issued for consideration to reference applicable portions of the Handbook in the LLNL ES&H Manual. Complete within six months of issuance of the DOE Electrical Safety Handbook.

4. Implement a process to facilitate LLNL journeyman electricians to obtain State of California Journeyman License. This is a new state license and is not mandated by law for LLNL employees, and will be voluntary for LLNL electricians. Complete within twelve months of implementation of State licensing program.

5. The ESAB Chair will review the membership roster and rotate in new employees to improve representation.  More effort will be made to include participation of all job classification strata. Complete December 2004.
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