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Background

The plan for improving electrical safety and the Electrical Safety Program (ESP) at Sandia National Laboratories is based on analysis of the following data:

· Reported and recordable shock events and related causal analysis;

· Electrical related occurrences, and related causal analysis and lessons learned;

· Assessments of the Electrical Safety Program;

· Line organization self-assessments; and,

· LMC-CEESH and DOE/SSO audits.

Attachment 1 to this report contains the analysis of this data that led to the ESP Improvement Plan described herein.

Improvement Plan

Improving SNL’s electrical safety performance will require changes to the Electrical Safety Program, additional roles and responsibilities for the Electrical Safety Committee (ESC), restructured electrical safety training, continued vigilance to assure that Sandia-purchased or built equipment is electrically safe, and comparison of Sandia’s ESP documentation and training curriculum to other DOE site’s ESP documentation and training curriculum to identify opportunities for improvement.  Implementation of these changes will require continuous and focused communication of the changes to those who are impacted by them. Beginning October 2004, quarterly progress reports regarding execution of this plan will be will be submitted to NA-10 through the DOE Sandia Site Office.

Electrical Safety Program (ESP)

DOE is currently revising the DOE Electrical Safety Manual. Sandia’s ESP requirements documentation will be revised in accordance with the revisions to the DOE Manual. Sandia ESP staff will complete revisions to Sandia’s ESP requirements documentation within 90 days subsequent to the DOE Manual being promulgated. Sandia is currently revising electrical safety program requirements documents to specify:

· A permit system for authorizing work involving electrically energized systems or components. (Completed by October 2004)

· Electrical personal protective equipment for working on near electrically energized systems or components.  (Completed by October 2004)

· Arc flash and shock protection boundaries.  (Completed by October 2004)

· Time and usage limits for extension cords and power strips.  (Completed by January 2005)
· Guarding for electrical conductors (J-box covers present and secured).  (Completed by January 2005) 

Electrical Safety Committee (ESC)

The Sandia ESC charter will be revised by November 2004 to require:

· Assistance visits by ESC members to review in-progress electrical work performed by Sandia and contractor employees.

· ESC member participation in reviewing ESP documents, training curriculum and materials, and DOE and SNL lessons learned including identification of underlying causes and permanent correction actions, and possible opportunities for improvement.

In addition, the ESC will develop and implement an electrical work assessment procedure concurrently with the above charter revisions. This assessment procedure will define the method used to monitor on-going electrical work activities for implementation of existing and new ESP requirements.

Electrical Safety Training

The existing electrical safety training curriculum and material will be revised by March 2005 as needed to communicate and implement new and modified requirements resulting from actions promulgated by the ESP documentation and ESC charter changes described above.  Workers who are on record as having completed ELC106 will be required to complete the revised electrical ELC 106 training within 90 days after the revised training courses are released. While ESP training curriculum is being revised, workers will receive new and modified requirements electronically and be required to confirm that they’ve received and read these new and modified requirements.

Equipment Not Certified as Electrically Safe by a Nationally Recognized Testing Laboratory (NRTL)
Sandia ESP staff is committed to completing in FY05 evaluations on equipment that is not labeled as electrically safe by a NRTL at a rate similar to that seen for the period August 2001 through August 2004. These evaluations will be conducted in accordance with the existing Sandia ESP non-NRTL Approval Evaluation process.

Comparison of Sandia’s ESP to Other DOE sites’ ESP

Sandia ESP staff will review another DOE site’s ESP and training course and identify opportunities to improve the Sandia ESP and training.  The review will be completed by February 2005.
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1.0 Introduction

The purpose of this report is to describe the plans for addressing challenges faced by the Sandia Electrical Safety Program (ESP). These challenges were identified through review of Sandia and NNSA/DOE electrical safety operating experience data. This report will present and describe the data from which ESP challenges were identified. 

2.0 Performance Data

Electrical safety performance data was analyzed for the period August 2001 to August 2004. Data sources for the analysis included: 

· Reportable shocks

· Recordable shocks

· Electrical Occurrence Reports

· Number of reviews performed on electrical equipment not labeled by a Nationally Recognized Testing Laboratory (i.e., Underwriters Laboratory Inc.)

· Internal Programmatic Self-Assessments

· Line Organization compliance inspections

· Audits (DOE/SSO and Lockheed Martin Corporation)

2.1 Reportable Shocks

Employees and contractor employees are required to report all electrical shocks and related injury (e.g., arc flash burns) regardless of whether the shock was a result of actual contact with an energized conductor or simply the worker’s perception that they received an electrical shock. Therefore, this conservative reporting requirement considers both perceived and actual electrical shocks. Electrical shock and related injuries are reported through the Occupational Medicine Program at the Occupational Medical Clinic.

There were 34 electrical shocks (actual and perceived) reported over the three-year period (August 2001 through August 2004). Of these shock reports, 24 involved Sandia employees and 10 involved contractor employees (e.g., KTech, B&D Electric, etc.). An annual breakdown of the 34 electrical shocks reported over this three-year period is as follows: 

August 2001 through August 2002

Number of Reportable Electrical Shocks = 12

Number of Reportable Electrical Shocks by Sandia Employees = 9

One of these 12 shock accidents is addressed in occurrence report ALO-KO-SNL-2000-2002-0001

September 2002 through August 2003

Number of Reportable Electrical Shocks = 12

Number of Reportable Electrical Shocks by Sandia Employees = 8

Three of these 12 accidents are addressed in the following occurrence reports: 

ALO-KO-SNL-1000-2003-0002

ALO-KO-SNL-1000-2003-0003

ALO-KO-SNL-NMFAC-2003-0007

September 2003 through August 2004

Number of Reportable Electrical Shocks = 10 

Number of Reportable Electrical Shocks by Sandia Employees = 7

One of these 10 shock accidents is addressed in occurrence report ALO-KO-SNL-2000-2004-0001

Investigations occurred for all shocks reported within this time period (August 2001 through August 2004) based on the Sandia 2050P accident reporting procedure and DOE occurrence reporting processes. In addition to these investigation and reporting processes, Electrical Safety Investigation Reports (ESIRs) became a requirement in August 2003 to supplement the 2050P reports. For the 10 shocks reported for September 2003 through August 2004, 5 ESIRs were published. All three reporting avenues (2050P, OR, and ESIR) include causal analysis. Table 1 lists likely reportable shock causes during this three-year period and the frequency of these causes within each year of the period.

Table 1.  Likely Reportable Shocks Causes and Cause Frequency for August 2001 through August 2004

	Causes 
	Cause Frequency for Aug 01 – Aug 02
	Cause Frequency for Sept 02 – Aug 03
	Cause Frequency for Sept 03 – Aug 04

	Failure to Verify De-Energized State
	1
	4
	1

	Lack of knowledge needed to work safely with hazard (qualified worker)
	4
	3
	1

	Lack of procedure or failure to follow existing procedure
	0
	0
	3

	Failure to recognize hazard, incomplete hazard analysis
	4
	6
	3


2.2 Recordable Shocks

Recordable shock accidents are those involving electrical shock and arc flash injuries resulting in injury to Sandia employees and contractor employees that must be recorded as specified in 29CFR1904. Three of the 34 reportable shocks reported over this three-year time period were recordable. One of these recordable shocks had a single restricted day. None of the 34 reportable shocks were associated with lost time. These shocks occurred at a rate of one per 12-month period as described below. Sandia employees reported all three of these recordable shocks.

August 2001 through August 2002

Case Number: SA01-456

Date: 09/20/01

September 2002 through August 2003

Case Number: SA03-132

Date: 03/20/03

Other: One restricted day

Cross Reference: Occurrence Report ALO-KO-SNL-1000-2003-0003

September 2003 through August 2004

Case Number: SA03-464

Date: 09/24/03

The Sandia OSHA recordable case rate for these recordable electrical injuries is as follows:

Calendar Year 2002 = 0

Calendar Year 2003 = 0.02 (2 electrical shocks reported in CY 03 were recordable)

Calendar Year 2004 = 0 (through July)

2.3 Electrical Safety-Related Occurrence Reports 

Electrical safety accidents occurring at Sandia National Laboratories and documented using the occurrence reporting process can be divided into two broad types: Those associated with electrical shocks; and those associated with damage to electrical equipment or arc faults that could have resulted in worker injury (shock or arc flash burn) but did not result in any such injury.

There were 16 electrically related Occurrence Reports (ORs) submitted over the three-year period. Five of the 16 ORs were associated with the electrical shocks discussed in section 2.1 above. The remaining reports are associated with conduit or conductor damage. A further breakdown of these 16 ORs is as follows:

· 10 are associated with activities performed by construction contractors and other contractors performing construction-like activities

· 4 are associated with laboratory work activities performed by Sandia employees

· 1 is associated with an activity performed by a staff augmentation contractor employee

· 1 is associated with an activity performed by an equipment vendor employee

An annual breakdown of these ORs is located in Tables 2, 3, and 4 below. Five of the reports listed are associated with an electrical shock.

Table 2.  Details of the Four Electrical Occurrence Reports Recorded During August 2001 through August 2002.

	Occurrence Number and Date
	Occurrence Description
	Causes

(D) Direct

(C) Contributing

(R) Root

	ALO-KO-SNL-NMFAC-2001-0008 (10/29/01)


	Contractor employee penetrates conduits located on ceiling
	(D) Procedure Problem - Lack of Procedure

(C) Personnel Error - Communication Problem

(C) Training Deficiency - No Training Provided

(R) Management Problem - Work Organization/Planning Deficiency



	ALO-KO-SNL-2000-2002-0001 (03/08/02)
	Sandia employee receives an electrical shock from banana plug
	(D) Personnel Error - Inattention to Detail

(C) Design Problem - Inadequate or Defective Design

(R) Design Problem - Inadequate or Defective Design



	ALO-KO-SNL-NMFAC-2002-0005 (06/18/02)


	Contractor employee cuts energized low voltage conductors during demolition activities
	(D) Personnel Error - Procedure Not Used or Used Incorrectly 

(C) Personnel Error - Procedure Not Used or Used Incorrectly

(C) Management Problem - Work Organization/Planning Deficiency

(R) Procedure Problem - Lack of Procedure



	ALO-KO-SNL-NMFAC-2002-0008 (08/12/02)


	Contractor employee penetrates conductors located inside concrete encased conduit
	(D) Management Problem - Work Organization/Planning Deficiency 

(C) Personnel Error - Inattention to Detail 

(C) Training Deficiency - No Training Provided 

(C) Management Problem - Policy Not Adequately Defined, Disseminated, or Enforced 

(R) Management Problem - Work Organization/Planning Deficiency


Table 3. Details of the Seven Electrical Occurrence Reports during September 2002 through August 2003.

	Occurrence Number and Date
	Occurrence Description
	Causes

(D) Direct

(C) Contributing

(R) Root



	ALO-KO-SNL-1000-2003-0002 (03/18/03)


	Tool manufacturer’s representative performing MESA retooling at MDL receives electrical shock from faulty plug assembly.
	(D) Personnel Error - Inattention to Detail 

(C) Procedure Problem - Defective or Inadequate Procedure 

(C) Personnel Error - Communication Problem 

(R) Management Problem - Work Organization/Planning Deficiency



	ALO-KO-SNL-NMFAC-2003-0004 (03/19/03)


	Contractor employee penetrates a high voltage duct bank.
	(D) Personnel Error - Inattention to Detail 

(C) Training Deficiency - Inadequate Content 

(C) Management Problem - Policy Not Adequately Defined, Disseminated, or Enforced 

(C) External Phenomena - Weather or Ambient Condition 

(R) Equipment/Material Problem - Defective or Failed Material

	ALO-KO-SNL-1000-2003-0003 (03/20/03)


	Sandia Employee receives an electrical shock from an environmental chamber chassis.


	(D) Equipment/Material Problem - Electrical or Instrument Noise 

(C) Equipment/Material Problem - Defective or Failed Part 

(C) Equipment/Material Problem - Defective or Failed Material 

(C) Design Problem - Inadequate or Defective Design 

(R) Equipment/Material Problem - Electrical or Instrument Noise



	ALO-KO-SNL-6000-2003-0002 (05/20/04)


	Contractor employee penetrates a duct bank during a monitoring well drilling activity.
	(D) Training Deficiency - No Training Provided 

(C) Personnel Error - Other Human Error 

(C) Training Deficiency - Insufficient Practice or Hands-On Experience 

(R) Training Deficiency - No Training Provided



	ALO-KO-SNL-6000-2003-0004 (06/30/03)


	Environmental restoration contractor employee unearths and subsequently cuts a buried cable
	(D) Procedure Problem - Lack of Procedure 

(C) Procedure Problem - Lack of Procedure 

(C) Personnel Error - Communication Problem 

(R) Procedure Problem - Defective or Inadequate Procedure



	ALO-KO-SNL-1000-2003-0005 (07/17/03)


	Fire alarm maintenance contractor employee cuts through a fire alarm system conduit during alarm system warranty work activity. 


	(D) Personnel Error - Inattention to Detail 

(C) Personnel Error - Communication Problem 

(C) Management Problem - Inadequate Administrative Control 

(R) Procedure Problem - Lack of Procedure



	ALO-KO-SNL-NMFAC-2003-0007 (08/15/03)


	Sandia employee receives an electrical shock during building inspection associated with Building 840 Demolition activity when in contact with a damaged conduit.
	(D) Personnel Error - Inattention to Detail 

(C) Personnel Error - Inattention to Detail 

(R) Training Deficiency - No Training Provided


Table 4.  Details of the Five Electrical Occurrence Reports during September 2003 through August 2004.

	Occurrence Number and Date
	Occurrence Description
	Causes

	ALO-KO-SNL-1000-2003-0007 (10/10/03)
	Contractor employee performing energized work results in an arc fault.
	Failure to follow a prescribed hazardous energy control process.

	ALO-KO-SNL-1000-2003-0008 (10/29/03)
	Staff Augmentation Contractor (L&M) employee de-energized equipment to work on plug assembly resulting in electrical arc flash. 
	Failure to follow a prescribed hazardous energy control process. Failure to perform zero energy check. Policy not well defined, understood, or enforced. Personnel responsibility not well defined.

	ALO-KO-SNL-NMFAC-2004-0002 (04/13/04)
	Contractor employee penetrates insulation on a 110 VAC conductor with screwdriver.
	A near miss, where no barrier or only one barrier prevented an event from having a reportable consequence. Incorrect tools and work method used.

	ALO-KO-SNL-2000-2004-0001 

(03/11/04)
	Sandia employee receives an electrical shock in Building 905 while turning off a high voltage power supply and disconnecting cabling.
	Failure to follow a prescribed hazardous energy control process. Poor design relative to grounding and energy drainage.

	ALO-KO-CAFAC-2004-0001
(06/15/04)
	Contractor employee cuts 480 VAC conduit in a concrete floor with a concrete saw during equipment installation activity.  
	Failure to follow a prescribed hazardous energy control process.

(D) Communication problem between work groups

(C) Management Methods- Responsibility of personnel not well defined. Hidden hazard permit procedure not followed.

(C) Management Methods-Insufficient manpower to support work project.

(R) Lack of attention and detail to specific processes and procedures, and impairment in judgment.


There are approximately 55 causes listed in Tables 2, 3, and 4.  These causes are summarized in Table 5. This table also presents the frequency at which the causes occur. 

Table 5. Summarized Causes for Occurrence of Electrical Accidents during August 2001 through August 2004

	Causes
	Cause Frequency 



	1. Procedures
	17

	    Lack of Procedure
	9

	    Existing Procedure Not Used
	7

	    Ineffective Procedure – Includes Lack of Worker Responsibilities
	2

	2. Personal Error – Inattention to Detail and/or Poor Communication
	14

	3. Training
	7

	    No Training
	5

	    Ineffective or Insufficient Training
	2

	4. Deficient Work Planning
	6

	5. Design
	4

	6. Equipment Failure – Failed Part
	6

	7. External Phenomena
	1


2.4 Other Data

2.4.1 NNSA Electrical Safety Lessons Learned and DOE Common Electrical Safety Near-Miss Occurrences

The NNSA and DOE published information for recent electrical accidents occurring at sites across the Defense Program portion of the DOE complex. This information included Electrical Safety lessons learned and recommended preventative measures. The electrical lessons learned were published by the NNSA in a memorandum from the DOE Deputy Administrator for Defense Programs dated July 19, 2004. The DOE published electrical near misses and associated preventative measures in an Electrical Safety Operating Experiences and Lessons Learned Report dated April 2004.

The NNSA lessons learned identified these conditions that place workers at risk for electrical shock:

· Decommissioning activities could result in worker contact with unidentified hazardous energized sources 

· Performing work activities on abandoned equipment 

· Not verifying that all exposed electrical conductors are de-energized before starting work

· Using temporary wiring equipment such as power strips and extension cords without first inspecting the equipment to assure it is in safe and acceptable operating condition, and failing to ensure that the intended use of such equipment is within its ratings

Data presented in sections 2.1, 2.2, and 2.3 above show that these DOE lessons learned are applicable to Sandia electrical work activities.

The common DOE electrical safety near miss occurrence types are: 

· Electrical Work: Qualified electrical workers became involved in electrical near misses due to procedural violations (i.e., unauthorized energized work, failure to use PPE, failure to verify de-energized state), inattention to detail, or work control weaknesses.

· Accidental Electrical Intrusion: Workers cause accidental damage to protective electrical conduit or insulation during excavations, and during ceiling, wall, and floor penetrations. Identified common causes for such accidental damage included procedural violations, failure to verify the de-energized state, and inaccurate as-built drawings and conduit marking. The majority of such near-miss occurrences are associated with construction and demolition activities. 

· Overhead Conductor Damage by Vehicles: Equipment operators contact and damage overhead conductors during equipment operation. Two identified causes for these near misses are poor or failed communication between equipment operators and spotters, and poor spotter training.  

· Other Types: Workers receive electrical shocks from electrical equipment present in the work area. Common causes identified included incorrectly installed, marked, or deteriorated electrical conductors and equipment.

Each of these near-miss occurrences has associated with it a list of preventative measures. Although too numerous to present in this report, they have been reviewed against data presented in sections 2.1, 2.2, and 2.3 and recognized as important and applicable to electrical safety at Sandia.

2.4.2 NRTL Evaluations

The Sandia ESP requires labeling by a nationally recognized testing laboratory (NRTL) (e.g., Underwriters Laboratory® [UL], Factory Mutual [FM], Canadian Standards Association [CSA], or equivalent) for all electrical equipment.  For cases where equipment lacks such labeling, the ESP defines certain exemption conditions that allow use of such equipment, and a review process by which such equipment is evaluated and approved as electrically safe. The latter is commonly referred to as the NRTL Evaluation process.  The Sandia ESP Engineer, Subject Matter Expert (SME), and other qualified individuals perform NRTL evaluations. Table 5 lists the approximate numbers of NRTL evaluations completed for the time period addressed by this report.

Table 5. NRTL Evaluations Completed for Time Period August 2001 through August 2004

	Date Range
	Approximate Number of NRTL Evaluations

	August 2001 through August 2002
	350

	September 2002 through August 2003 
	315

	September 2003 through August 2004 
	290


2.4.3 Internal Programmatic Self-assessments

The Sandia ES&H and Emergency Management Center manages an Internal Programmatic Self-Assessment (PSA) program. This program requires owners of Sandia Safety and Health Program elements to complete self-assessments on the program elements under their cognizance. All Sandia Safety and Health Program elements receive such self-assessments at a frequency prescribed by the Center PSA program. The ESP was defined as a critical safety and health program element in August 2003. Critical safety and health program elements require annual programmatic assessments. All PSAs are to consider the extent to which program element documentation reflects requirements and level of requirement implementation at the line organization level. 

A PSA was performed on the Sandia ESP in the fourth quarter of CY03. The following list describes areas of the ESP documentation and training material needing improvement.

· The ESP documentation (i.e., ES&H Manual Chapter 4 Section B; Safe Electrical Practices, and various sections of the Electrical Safety Manual) require modifications to include personal protective equipment and energized work permit requirements stipulated in the 2004 edition of NFPA 70E Standard for Electrical Safety in the Workplace. 

· Training course materials require modification in order to emphasize the worker qualification standard presented in Section 2.2 of the Electrical Safety Manual. Such emphasis will help workers understand the requirement for additional training beyond that provided by the ESP, and that this additional training should be equipment and task specific relative to performing electrical work tasks on equipment for which they are assigned responsibility.

· Training course materials require changes to allow for presentation and discussion of the following information:

a. Up-to-date (i.e., recent) and site-specific (i.e., relevant) lessons learned information

b. Overview of current Sandia ESP documentation (i.e., ES&H Manual Section 4B and Electrical Safety Manual) and its regulatory basis

c. Requirements and methods for verifying the deenergized state of a potentially energized electrical conductor or circuit part before commencing with work tasks involving physical contact with the conductor or circuit part

d. The process for justifying and authorizing/permitting work on electrically energized systems, equipment, components, or conductors

e. Requirements for developing and implementing operating procedures in addition to or in lieu of an energized work permit

f. Requirements for PPE selection, use, and maintenance

g. Requirement for determining, demarcating, and using electrical shock approach and arc flash boundaries

h. Requirement for using equipment labeled by a nationally recognized testing laboratory (NRTL), or for completing documented evaluations of equipment not labeled as such

i. Temporary wiring requirements (i.e., extension cords and power strips) 

2.4.4 Internal Line Organization Compliance Inspections

The line organizations perform internal compliance inspections or compliance self-assessments. Subject matter experts (SMEs) representing various safety and health programs are requested to participate on such inspections based upon the operational hazards associated with the work areas to be visited during the inspection. The Sandia ESP Engineer and SME attended a number of these compliance self-assessments.  Line organizational compliance self-assessments performed during the time period of July 2003 through June 2004 recorded 74 electrical-related deficiencies.  Table 6 lists categorized descriptions of the 74 deficiencies and the frequency of each deficiency category. 

Table 6.  Categorized Electrical Deficiencies and Deficiency Frequency for 74 Electrical Deficiencies Documented During Line Organizational Compliance Self-Assessments Completed July 2003 through June 2004

	Deficiency Category
	Frequency

	Wiring Methods

Lack of GFCI

Guarding live parts

Guarding conductor insulation

Conduit or other pipe used for external cable support
	13

6

2

2

3

	* Extension Cord and Power Strip Misuse 


	9

	Missing J-Box and Outlet Covers
	12

	Blocked Circuit Breaker Panel Access 
	13

	Damaged Flexible Cord or Cord Plug (includes extension cords)
	9

	Lack of Procedure/Not following Procedure
	3

	PPE out of certification
	2

	Other

Circuit breaker panel door security

Interlock testing
	9

8

1

	Capacitor shorting and bonding
	1


* The frequency for extension cord and power strip misuse appears low because single deficiency entries are used to document an observation of a “systemic” extension cord and power strip deficiency for an area. 

2.4.5 Audits

2.4.5.1 DOE Audit

The Department of Energy/Sandia Site Office (DOE/SSO) completed an audit of electrical work performed at SNL during the fourth quarter of CY03. This audit focused on electrical work performed by the SNL Electrical Maintenance Services Department and electrical personal protective equipment (EPPE) requirements stated in ESP documentation. This audit concluded that the SNL ESP meets OSHA requirements in the areas addressed. This audit identified no areas of concern regarding completion of electrical work activities observed and performed by the SNL Electrical Maintenance Services Department. The audit recognized the need for the SNL Electrical Safety Committee to modify existing ESP documentation to reflect current requirements stated in the 2004 edition of NFPA 70E Standard for Electrical Safety in the Workplace. Specifically, the SNL ESP documentation needs to include additional information regarding arc flash hazard analysis, and EPPE selection based on shock and arc flash hazard analysis according to requirements contained in the 2004 edition of NFPA 70E.

2.4.5.2 LMC-CEESH Audit

The Lockheed Martin Corporation-Corporate Energy and Environment Safety and Health (LMC-CEESH) division audited the SNL ESP during the fourth quarter of CY03. This audit focused on electrical infrastructure, work practices, and training. There were no ESP-related findings. The audit report did direct the SNL ESP SME to hold discussions with the LMC-CEESH ESP SME regarding ideas concerning electrical safety training content and ways the SNL ESP could increase electrical safety awareness through improved sharing of lessons learned.

3.0 Electrical Safety Program Challenges 

The following challenges to the Sandia ESP have been identified. These challenges are based on the Sandia-specific ESP performance data, NNSA lessons learned, DOE electrical near misses and associated preventative measures, and assessments discussed above.

3.1 Sandia ESP Requirements Documentation (i.e., ES&H Manual Chapter 4 Section B Electrical Safe Practices, and Sandia Electrical Safety Manual) challenges include:  

· Performing adequate adjustment of or addition to current Sandia ESP requirements through the use of current and relevant NNSA lessons learned, DOE preventative measures, and revised DOE Electrical Safety Handbook. 
· Performing adequate communication of existing and modified ESP requirements through ESP training materials. Modified requirements are those developed using lessons learned, preventative measures, and the Electrical Safety Handbook.

· Establishing an adequate frequency of documented electrical work practice assessments and reviews, and follow-up of corrective actions resulting from the reviews. Such monitoring must include verification that requirements are understood and used by electrical workers and their managers.  

· Modifying existing ESP requirements based on needs identified in sections 2.4.3, 2.4.4, and 2.4.5 above. These challenges are associated with appropriate use of extension cords and power strips, and inclusion of 2004 NFPA 70 E requirements regarding the energized work permit; EPPE selection, use, and maintenance; arc flash and shock hazard analysis; and shock and arc flash safety boundary requirements. 

3.2 Sandia ESP Procedural Challenges

The most common generalized causes of electrical accidents  (i.e., reported shocks and occurrence reports) at Sandia appears to be related to poor procedures intended to document and communicate safe practices for work on and/or near (excavations; and roof, wall, and floor penetrations) electrical equipment and conductors. 

Such procedures were non-existent, ineffective, or not used. The Sandia ESP recognizes that two other significant causes of electrical accidents, personal error and deficient work planning, can be addressed by meeting procedure challenges. 

3.2.1 Corrective actions previously completed to address identified procedural needs are as follows:

· In the second quarter of CY 2004, procedure requirement changes were made to Chapter 4 Section B (Electrical Safe Practices) of the Sandia ES&H Manual, Corporate Policy Requirement (CPR) 400.1.1. Such changes provided requirements defining when operating procedures are to be written and implemented, and who is responsible for ensuring that these requirements are met. These changes also included requirements defining the general content of such procedures (i.e., electrical work task, safe work task practices, PPE, insulated tools, etc). These changes became effective July 7, 2004.

· In August 2004, a second change was completed on Chapter 4 Section B (Electrical Safe Practices) of the Sandia ES&H Manual, CPR400.1.1. Such changes provided means and direction for managers to document their justification for energized electrical work, and plan and authorize such energized electrical work. These changes included requirements for management to complete and implement energized electrical work permits. The energized electrical work permit is a new type of procedure specifically intended for use when planning energized electrical work. This permit requires management to define the work task, safe procedures to be used during work task performance, physical safe work boundaries, PPE, tools, training, and pre-job briefing content. This requirement also defines when other appropriate energized electrical work (i.e., measurement, verification testing, and troubleshooting) can be documented using operating procedures in lieu of the energized work permit. These changes are planned to become effective in October 2004.

3.2.2 In regard to improving development and use of appropriate procedures, the Sandia ESP is challenged to:

· Monitor effective implementation of new procedure requirements through ESP staff participation in line organization completion of the new energized electrical work justification and authorization/permit forms, and performance of energized electrical work using such procedures. Aspects of such monitoring must include verification that requirements for procedures are understood, procedure content provides relevant and correct information, and procedure content is understood and used by procedure users. 

· Provide documented corrective actions resulting from procedure use evaluations to the Sandia ES&H Assurance Performance Department for tracking and trending.

It is intended to have these two challenges coincide with the challenge described in the third bullet of section 3.1 above.

3.3 Worker Training Challenge

As provided by the data above, ineffective or non-existent worker training is shown to be a significant cause of electrical accidents and near misses. The ESP challenge is to:

· Modify training materials as described in section 2.4.3 above and include requirements information generated when addressing the challenges listed in section 3.1 above. 

· Help line managers verify that equipment-specific electrical safety training has been provided to their workers prior to allowing them to commence with any electrical work task.

3.4 Deficient Design and Equipment Failure Challenges

Another common generalized cause of electrical accidents at Sandia National Laboratories appears to be related to electrical equipment design and failure. 

Current Sandia ESP documentation requires electrical equipment to be labeled by a nationally recognized testing laboratory (NRTL) (i.e., UL, CSA, etc). If equipment lacks such labeling, is of foreign manufacture, or is designed and built by Sandia National Laboratories, then this equipment must be evaluated and approved by qualified individuals as electrically safe. Such evaluation and approval must be performed and documented prior to equipment use. An evaluation process is currently provided by Sandia ESP documentation.

Line organizational compliance self-assessments consider use of electrical equipment regarding prevention of worker electrical shock and related burn, and fire. 

The Sandia ESP is challenged to:

· Communicate the NRLT labeling requirement to electrical workers and management so that electrical equipment and equipment set up can be evaluated for electrical safety prior to commencing with equipment use.
· Continue completing non-NRTL equipment safety evaluations and approvals at a rate similar to that seen in the time period August 2001 to August 2002
· Continue participating in line organizational compliance self-assessments. Ensure that corrective actions resulting from such assessments are submitted to the Performance Assurance Department for tracking and trending. 
· Include as lessons learned any corrective actions resulting from such assessments in ELC 105 and 106 training materials. 
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