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Executive Summary

EXECUTIVE SUMMARY

On October 23, 1992, the Under Secretary of Energy directed the Assistant Secretary for
Environment, Safety and Health (EH) to form an internal Department of Energy (DOE)
Task Group to "immediately review electrical safety programs and practices across the
complex to identify measures to improve and ensure the electrical safety of DOE and
contractor employees . . . including recommendations for addressing these concerns.”

The Task Group on Electrical Safety at DOE Facilities (Task Group), which was
formally established on October 27, 1992, was chaired by the Director, Office of
Performance Assessment, within the Office of the Deputy Assistant Secretary for Safety
and Quality Assurance, EH. Over a 6-week period in November and December 1992,
the Task Group reviewed the electrical safety-related occurrence history of, and
conducted field visits to, seven DOE sites chosen to represent a cross section of the
Department’s electrical safety activities. The purpose of the field visits was to review,
firsthand, electrical safety programs and practices and to gain greater insight to the root
causes and corrective actions taken for recently reported incidents.

The electrical safety "environment" of the DOE complex is extremely varied, ranging
from common office and-industrial electrical systems to large high-voltage power
distribution systems (commercial transmission line systems). It includes high-
voltage/high-power systems associated with research programs such as linear accelerators
and experimental fusion confinement systems. Age, condition, and magnitude of the
facilities also varies, with facilities dating from the Manhattan Project, during World War
1L, to the most modern complexes. The complex is populated by Federal (DOE and
other agencies) and contractor employees engaged in a wide variety of occupations and
activities in office, research and development, and industrial settings. The sites visited
included all of these variations and are considered by the Task Group to offer a valid

“~répresentation of the Department’s electrical safety issues. - The sites visited were Oak - .

Ridge National Laboratory (ORNL), Stanford Linear Accelerator Center (SLAC), Idaho
National Engineering Laboratory (INEL), Nevada Test Site (NTS), Savannah River Site
(SRS), Hanford Reservation (Hanford), and the Uranium Mill Tailings Remedial Action
Project (UMTRA) located at Grand Junction, Colorado.

The Task Group was aware of electrical safety-related incidents throughout the DOE
complex, but to ensure sufficient program assessment, concentrated its review of such
occurrences on those of the sites visited. Data contained in the Department’s
Occurrence Reporting and Processing System (ORPS), in operation over the last 2 years
(68 electrical safety-related for the sites visited), and the actual investigation reports for
specific incidents at the sites visited, indicate the occurrences were primarily caused by

xiii
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Personnel Error (28), Management Problems (19), Procedure Problems (10), Design
Problems (6), Training Deficiencies (4), and Other (1).

The Task Group found that electrical safety programs are in place in the field and these
programs are providing a basic level of protection to employees and electrical workers.
However, in almost every case, these programs are failing to fully implement the
electrical safety requirements of the OSHA regulations as contained in 29 CFR 1910,
Subpart S; and 29 CFR 1926, Subparts K and V. For this reason, DOE and contractor
employees are not receiving the full benefit of protection, particularly in the area of
electrically safe work practices.

Although experience has shown regulatory compliance alone cannot assure a successful
safety program, the situation in the case of electrical safety is very different. The OSHA
regulations on electrical safety, particularly safe work practices, represent a transition
from the traditional approach to'safety to a modern one, which places emphasis on the
individual’s actions. The requirements are performance based, stressing electrically safe
work: practices which serve to permanently change the safety culture and actually prevent
historically prominent electrical-related fatalities and serious injuries. These practices
include requirements for work performed on or near exposed energized and deenergized
parts of electrical equipment, use of electrical protective equipment, and the safe use of
electrical equipment.  In preparing the regulations, OSHA found that unsafe work
practices, or a combination of unsafe work practices, were involved in a majority of
electrical fatalities. OSHA found that under the previous practices, an average of 92
deaths and about 4,000 disabling and nondisabling injuries occurred annually between
1983 and 1987. Analysis of the then-proposed OSHA regulations revealed that
approximately 3,400 of the injuries and some 80 of the fatalities should be avoidable
each year after promulgation of the rule. This would represent an 85 percent reduction
in both fatalities and injuries, During the approximate same period within DOE there

were six electrically related deaths and 165 shocks and burns, with 1,500 lost work days =

These data support and underscore the necessity of rigorous implementation of these
prescribed safe work practices as a primary means of reducing fatalities and injuries
throughout the DOE complex. Based on our analysis of the electrical safety-related
incident data for DOE, the Task Group believes that full implementation of the OSHA
electrical safety requirements will result in a substantial reduction of related occurrences
and a shift away from personnel errors and seriousness of consequences to individuals
involved. A chronology of fatalities and serious injuries resulting from electrical
incidents at DOE facilities is provided for the period January 1983 through October 1992
as Appendix I R REvIced

Xiv
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Underlying the lack of full implementation of these OSHA requirements is insufficient
knowledge of the requirements by both DOE and contractor managers. Implementation
of OSHA’s electrical safety requirements, or other regulations, requires sufficient
knowledge of these requirements by management to define goals and objectives, obtain
resources, and set schedules. Even though it is an appropriate expectation that
management would acquire sufficient knowledge of the programs they are required to
implement, without internal DOE guidance, training, and awareness campalgns, this has
not occurred

The Task Group found "islands of excellence” and exemplary practices in the field.
Individual managers have taken upon themselves to develop a thorough understanding of
the OSHA electrical safety requirements and have established exemplary programs for
their workers. Innovative measures, such as state-of-the-art preventative maintenance
programs and equipment monitoring, training initiatives, coordination of common
training programs, and establishing a single authority for interpretation of National
Electrical Code requirements, are worthy of emulation throughout the DOE complex.

Serious problems and mzsconceptzons were found regarding lockout/tagout systems,
which are intended to protect workers from exposure to energized, hazardous electrical
circuits and equipment Various systems were found in use, with only a few providing
effective protection to workers from electrical hazards. However, some sites had
overlapping, multiple systems, which mixed personnel protection with administrative and
operational activities. Such systems lead to confusion, loss of confidence by electrical
workers, lack of efficacy, and, in some cases, have contributed to electrical incidents. A
lockout/tagout system which incorporates personnel protection, as well as administrative
and operational interests, can be compatxble with the OSHA regulations, but only if that
portion dealing with personnei protection is distinct and separate from the oiher uses.

- Because of thelack of understanding ‘and-full implementation-of the- OSHA c}ectncaliy
safe work practices, other deficiencies exist in the field which detract from full protection
of employees. There was almost a universal absence of low voltage (less than 600 voits)
training, as required by the regulations This, coupled with a complacent attitude
expressed by many electricians in the field towards working on 110-volt energized circuits
and a lack of appreciation for the use of personnel electrical protective equipment under
these conditions, constitutes a significant gap in efforts to protect the worker from unsafe
electrical conditions in the workplace.

The Task Group found 2 reliance on the fact that an electrical worker was a "licensed
electrician” or was classified as'a "journeyman electrician” or above by the local labor
hall, as evidence of assurance that such individuals were "qualified” to work safely on
electrical systems and circuits of almost any level of voltage and complexity. Although
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those individuals employed in the high-voltage power distribution and transmission line
area were found to be trained in electrical safety in this area, those involved in the low-
voltage (less than 600 volts) did not necessarily have such training, or the training they
possessed did not comply with the requirements of the OSHA electrical safety
regulations.

Principal Findings

The results of the Task Group’s review, including the generic issues and the electrical
safety programs at selected sites discussed in the body of the report, are underscored by
the principal findings set forth below: :

1‘

The OSHA electrical safety regulations (29 CFR 1910, Subpart S, and 29 CFR
1926, Subparts K and V) have not been fully implemented, and DOE workers are
not receiving the benefit of the increased electrical safety protection provided by
full compliance with these regulations. Line managers at all levels exhibited a
firm commitment and interest in complying with the OSHA regulations.
However, few managers had sufficient knowledge of the content of the
regulations, and thus the requirements, to have a full appreciation of the task
involved to effectively implement these performance-based regulations (which are
a departure from traditional approaches to safety). The focus has been on the
electrical safety programs of the past where there is enough familiarity to be
comfortable in what is being implemented. When addressing 29 CFR 1910,
Subpart S, the emphasis has been on Part 1, relating to physical aspects of the
program, and not on Part 2, which deals with electrical safety work practices.

The deteriorating or outdated electrical infrastructure of many aging'_ facilities,

hazardous electrical working conditions. In many cases, older facilities lack
electrical drawings or vendor information necessary to establish safe work
boundaries, identify energy sources, and ensure correct and timely repairs or
modifications, Fires or explosions caused by or involving electrical energy have
occurred across the DOE complex. These have been caused by failure to include
appropriate equipment in preventive maintenance programs and aging or
deteriorating equipment. Without adequate upgrade and maintenance programs,
component failures will occur with increasing frequency, subjecting personnel to
increasing electrical and fire risks. ' '

which includes outdated, lost, or incomplete.information, contributes to- .- - - oo
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There is a pervasive lack of correct implementation of OSHA lockout/tagout
requirements and a misunderstanding regarding consolidation of the
lockout/tagout regulations, 29 CFR 1910.147, and 29 CFR 1910.333, with DOE
5480.19, Conduct of Operations Requirements for DOE Facilities. The functions
of locking out and/or tagging out systems for personnel protection while
performing service and maintenance, administrative and operational purposes
have been incorrectly consolidated, in some cases, in an attempt to comply with
DOE 5480.19. These attempts fail to correctly apply the OSHA requirement that
the specific lockout/tagout system (color, type, size of lock and tags) must be
singularly identified when used for personnel protection during service and
maintenance. Additionally, multiple lockout/tagout systems are in effect at
several DOE sites, which detracts from worker safety and results in confusion and
misapplication of the procedures.

Incident reporting and followup activities fail to adequately address personnel
involvement in electrical safety issues. Review of occurrence reports and
investigation reports on electrical safety incidents indicates most investigators
focus on mechanical or equipment shortcomings and stop short of identifying the
fundamental, management-related root cause where personnel error is involved.
In addition, reporting systems, such as ORPS, have built-in artifacts which
discourage or prevent true root causes for personnel error to be entered in the
data base. Absence of this critical information mitigates against corrective actions
which would preclude recurrence of events and information for lessons-learned
programs.

DOE program and field managers and resources are being driven by pre-existing
safety priorities, including those related to corrective action plans for Tiger Team
_ Assessments, other external appraisals, and the required upgrading or

decommissioning of facilities. Management attention and resources are focused

on these major improvements, which has tended to divert attention from basic
infrastructure issues, such as outdated or substandard electrical systems.

xvii
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Recommendations

Based upon the Task Group’s evaluation of the DOE’s electrical safety programs during
its field visits, its examination of the electrical safety-related incidents which occurred at
the sites visited, and specific incidents at other sites, the Task Group offers the following
recommendations to improve the electrical safety of DOE and contractor employees:

1. DOE and contractor line management must be made more aware of prescribed
OSHA requirements for electrical safety, and workers need to be more
consistently trained and qualified consistent with industry standards to properly
handle electrical jobs. A baseline review of such programs against the OSHA
requirements is a starting point, as is a vigorous internal DOE awareness
campaign, which would include workshops, guides, and expanded training
opportunities. As DOE’s missions and site activities increasingly change from
traditional ones (defense and nuclear) to new ones (environmental restoration and
energy technology development), traditional site-specific electrical safety programs
will be challenged to keep pace with state-of-the-art technologies and safety
practices. DOE Headquarters Program and Field Offices are responsible for
assuring that their contractors verify implementation with 29 CFR 1910, Subpart
S, and 29 CFR 1926, Subparts K and V. In collaboration with EH, DOE line
programs need to pursue training, workshops and guides to properly inform
management of the requirements and the impact on electrical safety programs,
and to assure employees are fully qualified to carry out electrically safe work
practices. EH would serve as an informational resource and expand its existing
Occupational Safety and Health technical assistance program to provide greater
focus on electrical safety. EH would also take the lead in developing an internal
DOE awareness campaign for all levels of management. '

«-2..... Deteriorating or outdated electrical systems at DOE’s older facilities need to be
given more attention from the standpoint of concerted action to replace, upgrade,
mitigate, or remove from service out-of-code equipment which poses increased .

- risks to workers. This is an issue of particular concern for those facilities nearing
the end of mission and being readied for decommissioning. Program Secretarial
Offices should routinely survey and replace equipment which poses increased risk
to workers. Also, adequate preventive maintenarice programs should be in place
to preclude catastrophic or premature failure of electrical equipment, which would
jeopardize worker safety. A prioritization system is needed which balances
remaining facility life with the level of hazard present to assure an appropriate

--allocation of resources toward correcting the most serious issues at hand. Such a

. prioritization scheme has been developed and proposed as the risk assessment

xviii
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methodology in the draft DOE 5483 XX, Occupational Safety and Health
Program for DOE Contractor Employees.

Only one lockout/tagout procedure should be in place at each site. The
lockout/tagout procedure must conform to the requirements of 29 CFR 1910.147
and the electrical safety requirements of 29 CFR 1910.333, Affected employees
are required to be familiar with all lockout/tagout procedures in effect in their
workplace. A common lockout/tagout procedure reduces worker confusion in the

- workplace amongst various occupational trades, as well as for personnel who work

for multiple contractors. It also facilitates training and management control over
implementation of the procedure, allowing for more rapid response to any
developing issues. OSHA establishes specific requirements for personnel
protection during servicing and maintenance. Compatibility of these OSHA
requirements with DOE 5480.19, Conduct of Operations Requirements for DOE
Facilities (7-9-90), Chapter IX, Lockouts and Tagouts, can be achieved through
uniquely identified locks and/or tags used for personnel protection during
servicing and maintenance versus administrative or operational needs.

Incident reporting and followup at DOE sites need to be improved for electrical
mishaps, including near-misses and minor shocks, to assure all such indicators
are evaluated and appropriate management attention is given to root causes
beyond a consignment to "personnel error.” The lack of an effective lessons
learned program within the DOE complex is a factor in the persistence of similar
electrical shock incidents. EH should develop and DOE Field Offices should
implement procedures to assure investigators examine, indepth, the root causes of
personnel errors to assure that proper corrective actions are taken to preclude
reoccurrence. Impediments to identification of such root causes must be
overcome, whether they are due to structures of the reporting system, or a

- Teluctance to provide an indepth examination of personnel error.
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INTRODUCTION AND BACKGROUND

Establishment of the Task Group on Electrical Safety

The U.S. Department of Energy (DOE) electrical safety review was requested by the
Secretary, and on October 23, 1992, the Assistant Secretary for Environment, Safety and
Health (EH) was directed by the Under Secretary to establish the Task Group on
Electrical Safety. (See Appendix B.) The purpose of the Task Group was to conduct an
immediate review of electrical safety programs and practices across the complex that
would identify measures to improve and ensure the safety of DOE and contractor
personnel from electrical hazards, as well as to make recommendations addressing
identified concerns. The Task Group was formed as directed and has completed its
assignment as described in this report.

The requirement for an electrical safety program is founded on the need for a safe
workplace and is based on (1) DOE Orders requiring that the Department and its
contractors comply with the regulations of the Occupational Safety and Health
Administration (OSHA), (2) other industry standards concerned with electrical safety,
and (3) the Secretary’s March 1991 Occupational Safety and Health (OSH) initiative for
DOE and its contractors. Concern over the Department’s electrical safety program is
based on (1) recent and recurring electrical safety events that could have resulted in
fatalities and (2) the results of the Tiger Team Assessment (TTA) program. More than
2,300 OSHA electrical safety finding have been documented by TTAs. Additional data

from the Safety Performance Measurement System (SPMS) indicate that from January o

“1983'to" October 1992, approximiatély 165 DOE or contractor personnel reported shocks
or burns due to contact with electricity in the workplace. Six deaths have been directly
attributable to electrical incidents, and at least 97 fires and explosions were either caused

by or involved electrical energy.

The Task Group analyzed reports from the Occurrence Reporting and Processing System
(ORPS) for the seven sites visited. Sixty-eight electrical safety-related occurrences have
been reported since October 1990, when ORPS was instituted. Root causes were
assigned as shown in the Table 1. The frequency of the electrical safety incidents on a
quarterly basis during the same time period is shown in Figure 1. These data indicate
that work practices and management issues are the primary root causes assigned to
electrical safety incidents. OSHA regulations on electrical safety are designed to prevent
incidents of this nature, since they contain requirements for both electrically safe work
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TABLE 1 ROOT CAUSES INDICATED FOR ELECTRICAL SAFETY INCIDENTS
AT SEVEN DOE SITES AS REPORTED TO THE OCCURRENCE
REPORTING AND PROCESSING SYSTEM FROM OCTOBER 1990

THROUGH NOVEMBER 1992

ﬂ PERSONNEL ERROR (28) ﬁ

Violation of requirement or procedure
Inattention to detail

Verbal communication problem

Not categorized

13

12
2.
1

| MANAGEMENT PROBLEM (19)

Inadequate management control
Policy not adequately defined
Improper resource allocation

Work orgamzanon/planmng deficiency
Inadequate supervision

Other _

Not categorized

PROCEDURE PROBLEM (10)

10

~ Defective or inadequate procedure
DESIGN PROBLEM (6) -

Inadequate man-machine interface
Inadequate or-defective design - T
Error in equipment or material selccnon
Drawing, specificatzon, or data errors

Not categorized

[ I o

‘I’RAIN}NG DEFICIENCY (4)

t_\) el 2 BTV

Inadequate content
Insufficient refresher training
No training provided

l!»—k N
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FIGURE 1 QUARTERLY ANALYSIS OF ELECTRICAL SAFETY INCIDENTS AT
SEVEN DOE SITES FOR THE PERIOD 1990 TO 1992

12

10

T =
SRRy
S

NUMBER GF OCCURRENCES
[s 4]

i

10/90 - - 1/91 491 781 1091 192 492 7/92 10/92
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practices and safe installation and operation of electrical equipment and systems. Full
compliance with OSHA 29 CFR 1910, Subpart S (Electrical), and 29 CFR 1926,
Subparts K (Electrical) and V (Power, Transmission, and Distribution), should preclude
their recurrence. (See Appendixes C and D.) The data also indicate that until late 1991
the incident frequency increased, and decreased thereafter. Limitations on the data
include the fact that most electrical incidents are interpreted as being "off normal,” with
optional reporting. All electrical safety incidents are therefore not entered into the
ORPS data base. The ORPS data are also truncated within the root cause category for
personnel error, where preselected causes stop short of identifying any relevant cause of
greater depth.

Approach to Electrical Safety Review

The Task Group was composed of a chairperson and deputy chairperson from EH and
included representatives from the four Program Secretarial Offices (PSOs) that have

~ jurisdiction over the sites visited: Defense Programs (DP), Energy Research (ER),
Nuclear Energy (NE), and Environmental Restoration and Waste Management (LM).
The group was supported by representatives from the Field Offices and technical experts
in the areas of management and electrical safety. Two seven-person teams were formed
to visit selected DOE sites. Each team consisted of a team leader (the Task Group
Chairperson or Deputy), the Task Group member from the affected PSO, a
representative from the cogmzant Field Office, a management specialist, and three
individuals highly qualified in the field of electrical safety. The Task Group was
structured to promote a cooperative effort between the cognizant PSO, Field Office, and
EH. A team member was asmgned as a representative from each of these groups. Open
daily meetings were held at each site for all team dxscussmns and dehberanons to

: famhtate that cooperatzon further

A totai of seven DOE sites were visited by the teams. The sites were: Hanford
Reservation, Idaho National Engineering Laboratory, Nevada Test Site, Oak Ridge
National Laboratory, Savannah River Site, Stanford Linear Accelerator Center, and the
Uranium Miil Tailings Remedial Action Project Site at Grand Junction, Colorado.

The sites were seiected on the bas1s of (1) their representation of a cross section of the
DOE complex, (2) recent experience in electrical safety incidents, and (3) EH Site
Representative reports indicating potential electrical safety problems. Each Field Office
was provided with an advance copy of the Task Group Assessment Guide containing the
Lines of Inquiry, tentative field visit schedule; in-briefing agenda, and a list of documents
that the team would review. The reviews took approximately 1 week at each site.
During site visits, the team (1) reviewed aspects of electrical safety program
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implementation; (2) interviewed (individually and during inspections) management,
supervisory, and worker personnel at each site to determine their level of understanding
of electrical safety; and (3) reviewed electrical safety program documents. A list of the
Task Group and Field Team members is provided in Appendix A. The Lines of Inquiry
are contained in the Task Group Review Guide, which is provided as Appendix E. The
list of individuals interviewed is provided in Appendix F. A list of key documents
reviewed is provided as Appendix G.

Contractor Self-Assessment

The October 23, 1992, memorandum from the Under Secretary (1) directed the
establishment of the Task Group, (2) required DOE contractors to conduct an
immediate self-assessment of the electrical safety programs and practices at their
respective sites, and (3) stipulated that the results be reported to the cognizant PSO. As
suggested, most contractors used the Task Group Lines of Inquiry as guidance for
performing the required self-assessments. The Task Group has not had access to a
sufficient number of completed contractor self-assessment reports to be able to include a
meaningful analysis in this report. The Task Group expects that each PSO will (1) review
the self-assessments of contractors under their cognizance, (2) characterize the status of
electrical safety programs and practices, and (3) provide conclusions and
recommendations, as appropriate, to resolve identified deficiencies and to enhance
electrical safety performance. As a followup effort, EH should review the self-
assessments to identify additional opportunities for improvement of DOE electrical
safety, which would be issued as a supplemental report.

Task Group’s Model Electrical Safety Program

Consistent with its Lines of Inquiry, the Task Group has prepared a description of a
model electrical safety program based on experience and on regulatory and code
requirements. The model is presented below.

The Task Group believes that an electrical safety program for protecting DOE and
contractor workers and facilities would be founded firmly on established requirements of
DOE 5480.4 and DOE 5483.1A; OSHA electrical safety regulations in 29 CFR 1910,
Subpart S, and 29 CFR 1926, Subparts K and V; the National Electrical Code (NEC);
and applicable state, local, and mine and tunnel safety standards. The program would
establish an electrically safe workplace, free from recognized electrical hazards for all
DOE and contractor employees. Management would commit to involvement at all
levels, based on familiarity with the requirements. Employees would implement effective
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electrical safety-related work practices, and the installation of electrical systems and
equipment would meet all applicable Orders, regulations, and codes.

Management’s commitment would be evidenced by consistent policy documents from the
PSO level down to and through the contractor organizations, thus projecting a clear
understanding of management’s expectations for implementing electrical safety
requirements (as a component of overall OSH requirements). Sufficient resources,
including funding for abatement of electrical safety hazards, would be available and
sufficient personnel qualified in electrical safety would be positioned for program
implementation. A formal process for periodic self-assessment evaluations of program
effectiveness, including necessary recommendations, would ensure a level of safety
consistent with DOE and regulatory requirements.

Program managers would recognize that most electrical injuries and fatalities are due to
inadequate electrical safety-related work practices and procedures rather than to
deteriorating or substandard electrical equipment-and installations. Good work
practices, as required by OSHA, would be enforced. Electrical safety training would be
provided based on risk. Personnel working in the building trades (e.g., electricians,
equipment repair personnel, welders, laborers, painters, truck drivers, machine operators,
carpenters, and construction workers) are most at risk.. At DOE facilities, researchers,
engineers, and line crews working near high-voltage installations in accelerators and
reactors and in electrical transmission and distribution systems are also at risk. Building
trades and employees in general would have a knowledge and awareness of electrical
hazards and would have internalized appropriate methods of handling them.

Each site would have designated an Authority Having Jurisdiction (AHJ) for mterpretmg
the electrical requirements of OSHA, NEC, and other standards apphcable to the site or
its facilities. Qualified electrical workers and all personnel engaged in electrical work
(e.g., support trades) would be trained to have a knowledge and understanding of
" electrically safe work practices, thus avoiding electrical hazards in their work activities.”
Personal protective and electrical test equzpment would be provided, properly
maintained, and used to ensure a maximum level of worker protection. All electrical
maintenance work packages would contain appropriate safety instructions and
precautions for worker protection, including lockout/tagout rcqulrements and adequate
schematic diagrams.

Electrical systems and equipment would be installed and maintained to provide workers
with electrically safe workplaces. A proactive, state-of-the-art, preventlve maintenance
and inspection program for electrical systems and equipment would be in place and
staffed by qualified electricians. Operations would be conducted by personnel who are
qualified on electrical systems, who are knowledgeable of energy sources, and who know
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the correct methods for isolating such sources in preparation for service and
maintenance.

All new electrical installations would be designed and approved by electrical engineers or
qualified electrical designers, and configuration control of both high- and low-voltage
systems would be maintained. Electrical systems and modifications would be installed in
accordance with established requirements. Electrical equipment purchases would meet
code and electrical safety requirements, as determined by a nationally recognized testing
laboratory or as approved by the AHJ. As indicated in Draft DOE 5483.XX,
Occupational and Health Program for DOE Contractor Employees, an electrical safety-
committee patterned after the DOE Electrical Safety Committee would also be in place.
(See Appendix H for the Charter of the DOE Electrical Safety Committee.)
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GENERIC ISSUES

The formation of the Task Group on Electrical Safety at Department of Energy
Facilities came in response to the Secretary’s concern over "a series of recent events
involving electrical shock to contractor employees at facilities across the Department of
Energy (DOE) complex." The Task Group visited seven DOE sites and found that
electrical safety programs are in place and provide for various levels of protection from
known electrical hazards. However, these programs do not provide a level of personnel
protection that can and should be achieved. These programs need to be updated and
improved in a manner that will (1) provide better protection for all personnel, including
those workers whose job assignments may expose them to electric shock, and (2) achieve
- total compliance with recent OSHA requirements stipulated in 29 CFR 1910 and -
29 CFR 1926. The Task Group’s reviews revealed that efforts to implement OSHA
Tequirements are being constrained to a large degree by management’s lack of
knowledge of and appreciation for the requirements specified in the regulations.
Recognizing the status of the current programs, the Task Group has developed specific
recommendations that, when implemented, will achieve an improved electrical safety
program and provide a higher level of protection for DOE and contractor employees.

The Task Group reviewed site policies and procedures, interviewed management and
other facility personnel, and observed work in process at all seven sites. Generic issues
were derived from the site reviews. An issue was deemed to be generic if it was found
at more than one site or if it had implications for overall electrical safety. The generic
issues are presented as follows: '

. Management

- Electrical Safety Performance

- Prioritization of Electrical Safety Issues

- Oversight of Electrical Safety Programs

- Reporting of Electrical Safety Events

- Condition of Electrical Infrastructure

- Electrical Safety Program Requirements

- EH Site Representative Program Monthly Reports




Generic Issues

. Implementation of OSHA Requirements

- Lockout/Tagout

Electrical Safety-Related Work Practices
- Training

Persconal Protective Equipment

L}

. Personnel Qualifications

- Documented Qualifications of Personnel
® Work Control

- Formal Work Control System
. Evaluation of Incidents/Events

- Shortcomings in ORPS
- Incident Investigation Process

® Exemplary Practices

MANAGEMENT

The Task Group found that DOE and contractor managements are committed to
electrical safety. However, management in general must cope with implementing
externally imposed new programs, as well as requirements resulting from the efforts of
multiple audits and reviews and from upgrading or decommissioning facilities at many
sites. Within this context, sufficient knowledge and understanding of requirements
necessary to achieve an effective electrical safety program that will meet existing
regulatory requirements have not been achieved and therefore were not evident.
Although most facilities have had incidents or events that clearly indicate both the
opportunity and the need for improvement in electrical safety, the programs remain
outdated.

In some instances, individual managers exercised considerable initiative to ensure that

their electrical safety program provided adequate protection for their workers. These
“islands of excellence" were generally found at the mid-level management positions.
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::-Wi'th few exceptions, they were established by individual managers’ initiatives and were
-unique at a given facility.

" At all seven facilities visited by the Task Group, interviews and walkthroughs revealed a
' management commitment to policies, procedures, and programs to ensure adequate

.. protection for workers. Management’s commitment was demonstrated by active

- involvement and participation in workplace activities, including "walking the spaces” and

" interaction between workers and management during safety committee meetings. This

- commitment to implement an electrical safety program that includes adherence to the

. appropriate national electric codes and compliance with OSHA requirements, plus the

. Ppositive attitude exhibited by site personnel, convinced the Task Group that an improved
- safety environment is evolving. :

From its review of the seven facilities visited, the Task Group formulated several generic
issues that relate to management activities: (1) electrical safety performance,
(2) prioritization of electrical safety issues, (3) oversight of electrical safety programs, (4)
reporting of electrical safety events, (3) conditions of electrical infrastructure,

(6) electrical safety program requirements, and (7) EH Site Representative program
monthly reports.

Electrical Safety Performance

Policies and pfocedure._s' do not adequately reflect implementation of
improved electrical safe work practices, use of protective equipment, and
training in the recognition of electrical hazards - all in accordance with
OSHA requirements. Review of events and incidents associated with
electrical safety indicated that many of these occurrences could have

__been avoided had the electrical safety programs been consistent with—
existing requirements.

Recent electrical incidents and events, as well as Tiger Team findings and site self-
assessments, have indicated the need for improvement in electrical safety across the
DOE complex. The Task Group reviewed 68 electrical safety-related occurrence reports
from the seven sites visited that had been entered into the ORPS data base since
~October 1990. Management problems, poor work practices, and personnel errors
(including some in the area of lockout/ tagout) were indicated by the data. Generally,
individual corrective actions focused on the consequences of specific incidents rather
than correcting programmatic weaknesses. Lockout/tagout, for example; is a long- -
standing issue across the complex that has yet to be corrected. The Task Group found
systemic problems related to lockout/tagout procedures at all sites, including cases in
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which (1) current lockout/tagout requirements were not included, (2) several procedures

existed at a given site, and (3) a general lack of recognition of the differences existed

between maintenance and service requirements on the one hand and administrative

requirements for control of out-of-service equipment on the other. In general, the Task

Group observed that actions taken to improve performance for electrical safety programs
were ineffective or did not fully comply with current requirements.

Policies and procedures reviewed by the Task Group reflected a program that had
remained essentially unchanged for several years. Although some attempts were being
made to upgrade programs, the policies and procedures generally did not include the
current requirements of OSHA regulations for personnel protection. These regulations
have been developed from general industry experience and represent those features
deemed to improve conditions for worker safety. For example, OSHA prohibits work on
energized electrical circuits, except in those cases for which deenergizing is either
infeasible or introduces an increased hazard. Traditional attitudes and procedures
identified at the sites visited by the Task Group still condoned work on energized circuits
without imposing OSHA criteria on the work to be performed. In addition, OSHA
requires training for everyone whose work may involve exposure to electrical shock -- not
solely for electrical workers. All workers must therefore be trained to recognize
electrical hazards encountered during their specific work activities, whether electrical
equipment is directly or indirectly involved.

Prioritization of Electrical Safety Issues

Management is unable to prioritize personnel safety programs against
audit and review findings and new program requirements. These
externally imposed requirements and programmatic demands instituted
to improve operations across the DOE complex effectively dominate
management time. Appropriate review and responsiveness to emerging
internal events are not occurring.

Interviews with managers consistently revealed frustration, and in some cases
discouragement, with the fact that they were unable to respond to their organization’s
needs. They stated that resources were simply inadequate to do all that needs to be
done. Consequently, they prioritize their efforts to ensure compliance with externally
imposed requirements. No approved methods are available to evaluate the relative
merits of programmatic improvements in electrical safety versus resolution of Tiger
Team findings when they cannot do both. The Task Group cannot state whether
electrical safety programs would be better had these other program improvements not
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existed. It can say, however, that the chances for improvement are small in the current
environment, unless that improvement is driven by a new set of priorities. A
prioritization scheme has been developed and proposed as the risk-assessment
methodology in draft DOE 5483.XX, Occupational Safety and Health Program for DOE
Contractor Employees.

Oversight of Electrical Safety Programs

Oversight by both DOE and contractor organizations does not ensure
that all programmatic requirements Jor electrical safety are met.

Interviews and reviews of documents at the facilities visited by the Task Group revealed
no consistency in the responsibilities for oversight. At some facilities, electrical safety
committees were assigned the oversight role; at others, it was assigned to the quality
assurance organization. In either case, the Task Group found that the group or
organization with responsibility usually lacked priorities, resources, and expertise to
perform an assessment against current requirements.

Reporting of Electrical Safety Events

Reporting of electrical events below the threshold of DOE 5000.3A is
not consistent. Some safety programs require reporting of events to
management that may not be reportable under DOE 5000.3A; at other
JSacilities, policies for such reporting are not stipulated.

Through interviews and discussions conducted at the sites visited, the Task Group
-learned that deviations from accepted work practices were not-always brought to
management’s attention. For example, some employees receiving minor shocks do not
report these events to their supervisors. Also, personnel finding energized circuits that
should have been deenergized in preparation for work do not always report such events.

Management indicated its desire that all such events be reported. However, even
experienced employees were reluctant to admit to such occurrences because of concern
for potential embarrassment, censure, or disciplinary action, indicating that line
personnel do not fully appreciate the value of lessons-learned programs.
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Condition of Electrical Infrastructure

The deteriorating electrical infrastructure of many Jacilities, often
attributable to age, presents hazards to life and property.

Fires or explosions either caused by or involving electrical energy have occurred across
the DOE complex, resulting in significant property losses. Failure to include appropriate
equipment in preventive maintenance programs and -aging or deteriorating equipment
are among the general categories of causes found for these events. Without adequate
maintenance programs, component failures will occur with increasing frequency,
subjecting personnel to ever increasing risks. In addition, many older components have
design features that do not and cannot meet existing code requirements, and although
their replacement is not required, some present increased risks to exposed personnel. A
recent serious shock event at one facility was partly attributable to a "backfeed” design
that would not be acceptable under today’s codes. In many cases, the older facilities do
not have drawings or vendor information to provide for establishment of safe work
boundaries. This lack of configuration information necessitates adequate preplanning,
including such measures as walkdowns and inspections, before commencement of work.

Electrical Safety Program Requirements

Although line management responsibility for safety is clearly stated and
demonstrated, DOE and contractor managements’ knowledge of and
appreciation for applicable regulations is insufficient to ensure full
“implementation of the OSHA requirements. -

Interviews and reviews of documents conducted by the Task Group revealed a general

lack of knowledge of and appreciation for existing requirements at all levels of _
““management. Managers appreciate their obligation to implement OSHA regulations, but
they lack sufficient knowledge of the content of the regulations to implement them
effectively. Many managers were not aware of 29 CFR 1910 or 29 CFR 1926 or had just
become informed of these regulations in preparation for the Task Group’s visit. Others

- knew of the regulations but were unfamiliar with their content. Few recognized the

- impact that the regulations had on their programs. Those managers who were
knowledgeable about both the content of the regulations and the commitment
requirements represent "islands of excellence,” having established exemplary programs
for their employees.
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EH Site Representative Program Monthly Reports

EH Site Representative Program monthly reports are not being acted on
to correct identified programmatic deficiencies in a timely manner.

EH Site Representatives have conducted various performance assessments, including

- Teviews of electrical safety programs for some of the facilities visited by the Task Group.
These assessments identified many of the same issues found during the Task Group
review, and in some cases, pointed out serious weaknesses in the safety programs. In
discussing these reports with some Field Office personnel, the need for additional
guidance to ensure prompt action in responding to the findings in these reports was
-evident. - In one instance, the Task Group was told that a report had been transmitted to
the site, but no information concerning corrective actions was provided by the PSO. The
assessment had been conducted in April 1992, and the report was issued July 2, 1992,
The Task Group was at the facility during November 1992,

¥ %
IMPLEMENTATION OF OSHA REQ{IIREMENTS

Implementation of the OSHA electrical safety regulations is incomplete. As a result, the
DOE and contractor work force is not realizing the full benefit of an up-to-date
electrical safety program. The Task Group found that electrical safety programs focused
on what was appropriate and acceptable in the past and on the physical aspects of the
facility, rather than on the safe work practices now required by OSHA.

The Task Group found that neither a baseline review nor implementation of -
+ 29 CFR 1910 (General Industry), Subpart S (Electrical), and 29 CFR 1926
(Construction), Subparts K (Electrical) and V (Power Transmission and Distribution)
has occurred at the DOE sites visited. A baseline review of these regulations would
facilitate complete implementation and thereby should reduce the level of electrical
related injuries in the complex. Data from the Safety Performance Measurement System
(SPMS) at the Idaho National Engineering Laboratory (INEL) indicate that
approximately 165 DOE or contractor personnel reported fatalities, shocks, and burns
due to contact with electricity in the work place during the period between January 1983
and October 1992, With the potential for fatalities inherent in all such incidents, and
with the knowledge that not all shock occurrernces are reported, these electrical statistics
support the need for full implementation of OSHA'’s electrical regulations, especially
those dealing with electrically safe work practices. -
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Lockout/Tagout

As evidenced by the Task Group review, there is a pervasive
misunderstanding regarding OSHA'’s intent concerning the
Lockout/Tagout regulation (29 CFR 1910.333). In particular, locks/tags
designated specifically for personnel protection are widely and
incorrectly used for the purpose of protecting equipment,

OSHA's lockout/tagout regulations are specifically designed to provide protection to
personnel from hazardous energy sources while equipment is being serviced and
maintained. The Task Group found that lockout/tagout programs were written in
general accordance with DOE 5480.19, Conduct of Operations Requirements for DOE
Facilities; however, not all sites reviewed incorporated the requirements of 29 CFR
1910.147 or 29 CFR 1910333, Most of the programs attempted to conform to 29 CFR
1910.147, but they did not adequately cover exposure to electrical hazards from work on __
or near conductors or equipment. The lockout/tagout requirements of 29 CFR 1910.333
can be used with those of 29 CFR 1910.147 as long as the requirements of 29 CFR
1910.333 are implemented. -

The concept of one lockout/tagout program incorporating the requirements of 29 CFR
1910.147, 29 CFR 1910.333, and DOE 5480.19 is the preferred method. DOE 5480.19,
Chapter IX, states that the lockout/tagout program should be consistent with 29 CFR
1910. Therefore, locks/tags used for purposes other than personnel protection
incorporated within the lockout/tagout program must be distinguishable from the
personnel protection locks by a different color, shape, or size. The locks/ tags used for - .
personnel protection during servicing and maintenance must be singularly identified from
those used for equipment protection or for administrative lockout/tagout. :

~ Electrical Safety-Related Work Practices

Evidence exists within the DOE complex that electrical work is being
performed on energized circuits that should and can be deenergized
before the work commences. This widespread disregard for OSHA
requirements is attributable to convenience or traditional electrical
worker attitudes. R

'The Task Group found that electrical work is being performed on energized circuits that
_should have been deenergized. This poor practice is widely condoned, as evidenced by
electrical workers’ belief that equipment powered by 110 volts can be serviced in the
energized state as safely as in the deenergized state. '
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The preamble to the OSHA regulations for electrical safety-related work practices
emphasizes the following:

OSHA has not accepted the argument that a qualified employee can

- work on energized circuits as safely as he or she can work on
deenergized circuits. Therefore, OSHA is not leaving it up to the
employers discretion as to whether or not to deenergize electrical
circuits on the basis of convenience, custom or expediency.

29 CFR 1910.333 requires that before any work can be performed on or near exposed
energized parts (50 volts or greater), the equipment must be deenergized and locked
out/tagged out in accordance with approved policies and procedure -- unless
deenergizing the circuits is either infeasible or increases the hazard, in which case
suitable safe work practices for the conditions under which the work is being performed
shall be included in the written procedures and shall be strictly enforced. These
conditions may include the use of electrical personal protective equipment.

Training

At the DOE sites visited, formal training programs for electrical safety-
related work practices do not exist for all employees who work on or
near electrical circuits and equipment that expose them to electrical
hazards. This condition applies to "qualified,” "unqualified,” and other
employees who may be exposed to electrical hazards. Existing electrical
safety training does not satisfy the intent of the OSHA regulations.
Thus, total comprehension and understanding of the OSHA training
_.requirements have not been achieved. ... ... .

The Task Group found that the sites reviewed have not fully developed a formal training
program for electrical safety-related work practices that incorporates all requirements of
29 CFR 1910.332.

All workplaces within the DOE complex, including the general office space occupied by
administrative and secretarial personnel, are acknowledged to have some level of
electrical hazard. Training in the areas of hazard recognition, appropriate work
practices, and knowledge of the working environment can greatly reduce the risk of
electrical accidents to employees. (See 29 CFR 1910.333.)
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Whether or not an employee is considered to be "qualified” in accordance with the
OSHA regulations depends on various circumstances in the workplace. In fact, an
individual may be "qualified" with respect to some pieces of equipment, but "unqualified"
with respect to others.

The Task Group concluded that a formal training program for electrical safety-related
work practices should be developed, based on the exposure to electrical hazards in the
workplace by all employees. A graded approach must be used to determine the
appropriate level of electrical safety training, and the training content needs to be
adapted to the nature of the work being performed, the work environment, and the
qualifications of individual employees.

Personal Protective Equipment

Appropriate p'emoi_ta_l protective 'eQuipment is not always provided or used
- when electric work is performed on or near energized parts. As a
result, employees are exposed to potential electrical shock hazards.

Activities on or near energized parts operating at 110 volts are generally considered to
be low-risk work within the DOE complex, and personal protective equipment is not
necessarily encouraged, used, or required. Leather gloves are used and improperly
considered to be adequate protection for work on energized low-voltage circuits.

The Task Group observed electrical work performed on energized sources by workers
using leather gloves as personal protective equipment. OSHA requires the use of
electrical protective equipment when work is performed on or near electrical circuits that
operate at 50 volts or greater and that cannot be deenergized. Leather gloves have no
recognized insulation quality and are not considered adequate protection for work on

.- live-electrical circuits. . The appmprlate insulated personal protective equipment must.be .
provided and used when work is performed on or near any part energized at greater than
50 volts. (See 29 CFR 1910.335.)

R~

PERSONNEL QUALIFICATIONS

The Task Group found that personnel qualifications for employees performing work on
or near any electrical system presenting a risk of electrical shock were not formally
documented. The qualifications of individual employees involved in electrical work
activities must be documented by management to ensure that the employee meets
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minimum requirements to perform the job tasks assigned to that position.. For example,
the Task Group is concerned that operators’ knowledge of and qualifications for
operatmg, smtchmg, and locking/tagging electrical systems may not be sufficient. A
review of position descriptions showed that qualification requirements for such activities
were not stipulated.

Documented Qualifications of Personnel

Qualifications for personnel who perfam wark w:th on, or near _
electrical equipment are not documented. Examples of those personnel
include electricians, research and development personnel, instrument
and control personnel, and operators (stationary engineers) who are

- required to have detailed knowledge of electrical systems and control of
hazardous energy sources (lockout/tagout).

Quahﬁcat:lon criteria must be developed and documented for each individual’s specific
work activities. These criteria can be deveioped through a task analysis of the work
being performed and the environment in which it is performed. Electrical hazards that
are inherent to both the task and environment must be addressed when developing the
criteria for determining what training,. know}edge and expenence is required to be
"quahfied" for that specific task. »

In addition, throughout the DOE sites visited, the Task Group observed a clear lack of
understanding with respect to the OSHA requirements for deterzmmng 'qualified”
personnel. The measurement of an employee’s qualifications is not in itself the criterion
for designating a person as "qualified" for specific work, as determined by OSHA.
However, a measurement of an employee’s quahﬁcatzons is the first step in determining
“‘what additional training, knowledge, and expenence is-needed to identify a person as -
quahfied“ for the specific work he or she is to perform,

All perscnnel working on or near electrical equipment must ciearly have the baszc
training necessary for his or her trade. The absence of this basic trazmng and knowledge
cannot be circumvented merely by completing an electrical safety training course, thus
making a person "qualified.” Conversely, the extensive training received by electricians,
usually in the form of an appzentlceshlp, does not necessarily make a person "qualified”
with respect to OSHA., This concept is not well understood throughout the DOE
complex.
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* * %

WORK CONTROL

Given the lack of configuration control for electrical circuits and equipment, especially in
older facilities, the formalization of a work control process is particularly important if
-electrical work is to be accomplished safely. In order for work to be accomplished
safely, job planning should include a structured process that (1) identifies potential
electrical hazards, (2) requires walkdowns and/or examination of the job to ensure that
configuration knowledge is current, and (3) includes a plan that remediates any identified
hazards. It also ensures that the electrical system is installed in accordance with
applicable codes and pertinent standards.

Formal Work Control System

No fon;zal' work control systems exist to ensure the availability of
adequate configuration information needed for performing potentially
hazardous activities, such as work conducted on energized circuits,
excavation in proximity to buried cables, and drilling through floors and
walls where electrical circuits may be located.

The Task Group found varying degrees of work control and formality at the sites visited
and believes that improvements in worker safety can be achieved by implementing
formal controls for potentially hazardous work. DOE 4330.4A, Maintenance
Management Program, contains guidance for an acceptable work control system. The
Task Group recognizes that plans have been approved to implement this Order as late as
1995. - The Task Group does not recommend a requirement for earlier implementation.

However, an assessment of the facilities’ current programs against the Order’s guidelines

- for subsequent improvements in the work control process would provide added assurance
that the work is being properly controlled.

N
EVALUATION OF INCIDENTS/EVENTS

At the seven sites visited, the Task Group reviewed electrical safety-related incidents and
their investigations (1) to obtain information about the causes of incidents, their
frequency, and the investigation process and (2) to gain further insight into electrical
safety problems. This review was based on three sources: (1) all electrical safety-related
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incident reports that were included in the Occurrence Reporting and Processing System
(ORPS) over the past 2 years; (2) selected reports considered during the field visits for

incidents at the sites, inspection of the occurrence scene, and interviews with individuals
and the supervisors involved; and (3) review of incidents, and incident reports, for those
occurrences recorded just before or during the Task Group visit.

At the sites visited, statistical information obtained from a review of ORPS reports
provided (1) information about the nature of electrical safety-related occurrences, (2) the
categories to which they belong, aid (3) the frequency with which they occurred (by
calendar quarter) over the 2 years since ORPS was established. The significance of this
information is discussed in the Introduction and Background section of this report.

The Task Group’s three-tiered approach to incident review indicated significant
shortcomings in both the process for submitting the data to ORPS and in the
investigation process, as well as in ascribing "personnel error” or culpability to individuals
involved in the occurrence.

Shortcomings in ORPS

The predetermined list of root causes within the Personnel Error
category for "occurrence cause” is actually a list of symptoms that
serves to preclude or discourage accurate identification of the actual
root cause. S :

"Personnel e_rrot" was listed as the root cause in over 41 percent of the ORPS reports
reviewed for the sites visited and as a direct or contributing cause in most of the others.

Occurrence reports listing personnel errors as the root cause pertained to some of the

- most setious electrical safety incidents. A predetermined listing of root causes under the
. Personnel Error category is intended to provide a convenient screening mechanism to
characterize the root cause more efficiently. However, the Task Group found the actual
effect to be a flawed investigation to determine root cause. Because the listing is really
composed of symptoms (e.g., inattention to detail, violation of requirement or procedure,
etc.), and not root causes, the incident reports, and the individuals developing the
reports, fail to identify the actual root cause. In the case of the Personnel Error
category, this information is crucial to the analysis. As a result, the actual data are
either lost or never developed and, hence, are unavailable for the lessons-learned process
used to preclude recurrence. The Task Group further concluded that this practice led
“directly to difficulties in delineating the exact cause for personnel errors. Well-
established basic causes for personnel errors exhibiting the symptom of "inattention to
detail," which could have been subject to management control (e.g., fatigue, distraction,
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stress, substance abuse, poor attitude, and inadequate training/qualifications), were
generally not addressed. Only two notable exceptions were found in the reports
reviewed, for which a rigorous human factors analysis was performed to determine the
real reason for an unsafe operator action. As a result of this deficiency in the ORPS,
corrective actions for personnel errors in’ these reports tend to be superficial and focus
primarily on symptoms. A ' '

Revision of choices for the Personnel Error category is needed to replace the current list
of broad symptoms with a standard list of specific human factors known to cause
personnel errors. ST '

Incident Investigation Process

The incident investigation process used JSor electrical safety-related
occurrences fails to address adequately the crucial area of personnel
involvement. ' This deficiency has resulted in Jailure to identify true root
causes and the inability to take appropriate corrective actions.

In its analysis of incidents that occurred at the sites visited, the Task Group found
serious deficiencies in the treatment of personnel errors during the development of root
causes for electrical safety-related occurrences. The process of determining why an
individual acted as he/she did, thus causing the occurrence, is characterized by a lack of
curiosity. Identification of "root causes" (clearly recognizable as symptoms) includes the
following examples: (1) the individual failed to contact the supervisor, counter to
instructions, before accessing the energized equipment; (2) the individual failed to
observe the caution signs located on the access panel; and (3) the individual failed to
heed the assistant’s warning. Such responses fail to ask the question "why?" The answer
to this question is essential if the investigation is to (1) identify the real root cause of the
incident, (2) produce more effective corrective action, and (3) identify lessons learned to
warn others and preclude recurrence. The Task Group found a definite reluctance to
pursue personnel error in greater depth, especially if there was any potential that the
corrective action would result in disciplinary action. A definite need exists to adjust the
investigative approach and expectations regarding identification of root causes involving
personnel errors. Based on the premise that all incidents are ultimately attributed to the
failure of a management mechanism once the true root cause of the individual’s
€rroneous actions is determined, the investigation should result in identifying the
management mechanism that failed. To illustrate, if the root cause of a personnel error
is a long-standing attitude problem on the part of that employee, then the mechanism

that failed might well be traced to failure to invoke timely disqualification or dismissal
procedures.
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L

EXEMPLARY PRACTICES

Certain practices observed during the site reviews were considered exemplary by the
Task Group, as listed below. These exemplary practices are not acknowledgements of
good programs or practices for meeting established electrical safety requirements, which
are expected, but rather unique or optimal approaches that further enhance electrical
safety performance beyond what might be anticipated from programs designed to satisfy
minimum requirements. The Task Group recommends that these practices be made
known to at all sites in the DOE complex. The Task Group acknowledges that not all
exemplary practices from the sites visited are listed here and recognizes that other
exemplary practices exist throughout the complex.

Training and Qualification for High-Voltage Crews

® At INEL, EG&G Idaho high-voltage crews were qualified for both high-voltage
and low-voltage work as it pertains to their specific job requirements.

L At INEL, EG&G Idaho has established retraining requirements for the high-
voltage crew. These criteria include training at Mesa Hot Line School at 3-year
intervals. In addition, crew members are encouraged to obtain state licenses for
high-voltage line work.

Equipment Reliability and Monitoring

o At SLAC, preventive maintenance programs have been established for major
electrical components. These programs were developed based on the specific
needs of the facility and are consistent with or exceed the recommendations of
NFPA 70B.

* At SLAC, a formal study has been compieted for electrical components to
determine the need for replacement or upgrade in order to conform to current
OSHA requirements,
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Site Training Coordination

SRS and NTS are multi-contractor sites. At these sites, cooperative efforts
exist, through the SRS Training Integration Group and the NTS Contractors
Training Council, to address joint intrasite training needs. These processes use
a pragmatic approach, integrating physical and personnel resources to develop
and produce training material that addresses common needs.

National Electrical Code Compliance

Westinghouse Hanford Company (WHC) has dedicated one full-time position
to interpretation of the National Electrical Code. The Task Group recognizes
that this effort by WHC management expedites work processes, assures
consistent electrical system compliance, and reduces frustration and confusion
for both design and field personnel.

Electrical Safety Committees

Westinghouse Savannah River Company (WSRC) has developed a
Senior Electrical Review Board (SERB). This review board was
created to provide a focal point for sitewide exchange of information
related to industrial electrical power and control applications. The
board publishes pertinent electrical information for dissemination
throughout the site. Items in these publications include such things as
safety problems and solutions, equipment or components problems,
design considerations based on maintenance experience, and other
apprdpriate topics. '

On their own initiative, Hanford employees established the Hanford

" Inter-Contractor Electrical Board to facilitate mterpretanon and onsite

application of the National Electrical Code and its supplementing
requirements. The board responds to requests from across the
Hanford Site for decisions about levels of safety intended by the NEC
and also serves as an arbitration board for contractors’ interpretive
authority on the NEC,
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Employee Involvement
° At SLAC, the Plant Engineering Department, Electrical Group,

developed a Job Site Safety Checklist to provide a means for the
employee to perform a pre-job safety review of the work to be done.

* At INEL, communication (e.g., using techniques such as "walking the

: spaces") between WINCO management and employees regarding
personnel safety was exceptional. Based on interviews with WINCO
personnel and observations of work in progress, the Task Group found
that site personnel have a strong sense of safety awareness.

o At ORNL, a Joint Labor/Management Safety Committee has been established
. to provide an interface between labor and management concerning safety and
health issues, including electrical safety. Labor members on the committee are
full-time safety representatives and bring worker recommendations and safety
concerns to the committee’s attention,
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DOE Sites

ELECTRICAL SAFETY PROGRAMS AT SELECTED SITES

Before conducting onsite evaluations at the selected DOE sites, several process
initiatives took place. Seven DOE sites were chosen to represent a cross section of the
Department’s electrical safety activities. In addition, sites that had experienced recent
incidents or exhibited electrical safety problems reported by EH Site Representative
were considered. Lines of Inquiry were developed encompassing pertinent electrical
safety issues based on sound management practices and current regulatory requirements.
The Task Group was chosen from experts highly cognizant of the different issues
‘reflected in the Lines of Inquiry, DOE Orders, OSHA regulations, and various other-
standards used as a baseline for the review. Before the Task Group’s arrival, each
individual site received the Lines of Inquiry and was encouraged to perform a self-
assessment based on those Lines of Inquiry.

The Task Group conducted onsite evaluations at the seven DOE sites listed below, using
a bottom-up assessment that took into consideration existing facility practices,
management awareness, and facility self-assessments:

® Hanford Reservation,

® Idaho National Engineering Laboratory,

® Oak Ridge National Laboratory,

® Nevada Test Site,

® Stanford Linear Accelerator Center, and
® Uranium Mill Tziﬂings Remedial Action Project (Grand Junction site).

This report highlights departures from the Task Group’s model program as well as
exemplary practices. The material provides a foundation for the identification of generic
issues and the development of the Task Group’s principal findings and recommendations
which are included in the Executive Summary. In addition, the group evaluated previous
occurrence reports of electrical incidents. These events provided insight into facility -
conditions, management practices, and conduct of operations.
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Hanford Reservation

The Hanford Reservation is located immediately north of the towns of Richland,
Kennewick, and Pasco, Washington, on the Columbia River. In 1943, Hanford was
chosen for the Manhattan Project to produce plutonium for use in the world’s first
nuclear weapons. Facilities existing on the site range from those constructed during
World War II to recently built modern structures. Although defense production has
been a prime mission at Hanford for most of its existence, the specific nature of the
mission has varied over time. Today, the focus is on activities related to site cleanup and
environmental restoration; scientific and environmental research; development and
application of radioactive and hazardous waste management technology; and the design,
comstruction, and operation of major energy-related test and development facilities.

The Hanford Reservation is currently under the administration of the Department of
Energy’s (DOE) Richland Field Office (RL). The lead Program Secretarial Officer
(PSO) is the Assistant Secretary for Environmental Restoration and Waste Management
(EM-1). RL currently employs four prime contractors at Hanford: Westinghouse
Hanford Company (WHC), Kaiser Engineers Hanford Company (KEH), Battelle
Memorial Institute’s Pacific Northwest Laboratory (PNL), and the Hanford
Environmental Health Foundation (HEHF).

WHC is responsible for operations and engineering at Hanford, with Boeing Computer
Services - Richland (BCSR) as a major subcontractor. WHC has the leading role in
cleanup and environmental restoration activities at Hanford under the Tri-Party
Agreement between the Environmental Protection Agency (EPA), the State of
Washington, and DOE. Additional responsibilities include operation of the Fast Flux
Test Facility (FFTF), chemical processing, defense waste management, decontamination
and decommissioning of surplus reactor facilities, engineering development, and space-
related testing programs. WHC also manages site support services, including security,
fire protection, transportation, materials procurement and distribution, laundry, mail,
printing, and facility maintenance and repair. WHC's subcontractor, BCSR, manages site
information resources, automated data processing, computer systems,
telecommunications, graphics, and photography.

KEH provides architect-engineer and construction services for the Reservation and all
labor, materials, and management necessary for construction, maintenance, and repair
activities. Support facilities include fabrication shops and nondestructive examination
and weld-test laboratories. Other services include environmental monitoring, well
drilling, environmental restoration, asbestos abatement, and seismic analysis. KEH also
maintains a Quality Training Resource Center for DOE at Hanford and other locations.
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PNL operates a multiprogram national laboratory and the research and development
center for the Reservation. PNL’s missions are to advance science and to facilitate the
rapid development and deployment of technology. Its scientific capabilities include
physical, biological, chemical, environmental, and computer sciences; whereas its
engineering capabilities focus on developing technologies for waste management,
environmental restoration, energy conservation, renewable and nuclear energy, and
national security. Transferring technology to public and private sector users, developing
and operating scientific user facilities, and contributing to science and engineering
education are integral components of PNL’s mission.

HEHF provides personnel health services in the fields of occupational medicine,
behavioral sciences, and environmental health for DOE and its Hanford contractors. It
also conducts occupational and epidemiological research for DOE.

The Task Group Field Team reviewed the electrical safety programs used by RL, WHC,
and KEH, which by the nature of their functions are assumed to be representative of
electrical safety programs and practices throughout the Reservation.

Electrical Safety Program Summary

Management for both WHC and KEH demonstrates a firm commitment to industrial

- safety programs that provide a safe work environment, KEH line management has
developed an orientation program for its construction supervisors based on the
requirements of 29 CFR 1926. Major lockout/tagout problems that were identified by
WHC a year ago have essentially been resolved by direct management involvement.

Policies and procedures related to electrical safety are already in place. WHC has a job
+ control system (JCS) and KEH has a job safety analysis (JSA) procedure that facilitate
improvements in electrical safety through planning and work authorization. In general,
configuration control is lacking, although some facilities have as-built drawings in place.

The electrical safety culture and the conduct of operations are consistent with policies
and procedures. Interviews conducted by the Task Group revealed that some recently
hired personnel have been slow to adjust to site safety practices, which assign priority to
safety over production,

The qualifications of personnel performing electrical operations and electrical work are

not well documented. Position descriptions lack definitions of responsibilities for
electrical safety, knowledge of electrical systems, and lockout/tagout,
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Electrical safety training is being conducted, and the WHC core course on this subject
has been well received by participants. However, there are many areas related to
training that need improvement.

DOE management at Hanford also demonstrates a firm commitment to an effective
industrial safety program. RL provides electrical safety training for DOE employees by
using the Hanford General Employee Training (HGET) Program, which is administered
to all site contractor employees. In addition, graded training is required for DOE

- employees, depending on their level of involvement in field activities. RL is directly
involved in site safety issues, including the resolution of problems associated with
lockout/tagout,

Management Role

- The requirements of 29 CFR 1910, Subpart S, and 29 CFR 1926, Subparts K and V, are
not fully understood by either RL or the contractors. RL provides electrical safety
training for DOE employees (depending on their level of involvement in onsite field
work) through the HGET Program. In the past, the results of EH Site Representative
Assessments may not have been addressed in a timely manner, although serious concerns
have received immediate consideration. RL recently reached agreement with the PSO to
address all findings without awaiting specific guidance from the PSO. RL managers and
contractors interviewed by the Task Group demonstrated a firm commitment to a strong
industrial safety program that will provide a safe work environment. However, RL has
not issued specific policy statements regarding electrical safety either internally or to the
contractors. Both DOE and contractor personnel are aware of policy regarding
compliance with OSHA requirements.

KEH construction managers have taken the initiative to review and understand the

requirements of 29 CFR 1926 and have subsequently compiled an orientation manual
based on those requirements. Construction managers and supervisors down through the
foreman level have been trained using the new manual, Based on its observations, the
Task Group recommends that this training be extended to the working level.

Policy and Procedures
Electrical safety procedures reviewed at Hanford are less than adequate: The N
procedures are intended to provide clarification and information to facilitate decisions

related to the safe conduct of electrical work; however, they do not include ail '
requirements stipulated in 29 CFR 1910.331-335. These procedures should be revised
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(1) to establish requirements for deenergizing all electrical equipment and circuits before
work is performed on or near them and (2) to include requirements for the use of
personal protective equipment. Moreover, procedures for work practices dealing with
low voltages are lacking.

The Task Group found evidence that application of the lockout/tagout procedure is not
consistent throughout the Hanford facilities. The evidence also indicates that awareness
and understanding of the lockout/tagout procedure and its applications are not uniform
for all Hanford personnel. However, the new lockout/tagout procedure at Hanford, if
properly administered, will meet the OSHA requirements of 29 CFR 1910.147 and
1910.333 and thereby eliminate the inconsistencies identified by the Task Group.

Electrical Safety Culture and Conduct of Operations

The transition to a modern safety culture is not complete at Hanford, as evidenced by
statements from some electricians who consider themselves qualified by their trade to
work energized circuits without receiving further training. On the basis of the preamble
to 29 CFR 1910.331-335, which sets forth OSHA requirements for safe work practices
related to electrical safety, the following statement pertains:

OSHA has not accepted the argument that a qualified employee can
work on energized circuits as safely as he or she can work on
deenergized circuits. Therefore, OSHA is not leaving it to the
employer’s discretion as to whether or not to deenergize electric
circuits on the basis of convenience, custom, or expediency,

Electricians currently receive extensive training, usually requiring an apprenticeship

during the first years of work, _This occupational group would require additional training . . i

pertaining to electrical work practices covered under this standard.

Work on energized circuits below 600 volts is performed using leather gloves.

29 CFR 1910.335 requires the use of electrical protective equipment; leather gloves,
however, do not comply with this criteria. The Task Group found no evidence that the
appropriate electrical protective equipment was being provided or used. The evidence
also indicated that up-to-date schematics needed for lockout/tagout are not always
available. '

Electrical workers at Hanford are not receiving training required under 29 CFR 1910.332

for work practices related to electrical safety, including selection and use of equipment
and safeguards for personnel protection.
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Also, documentation was not available to show that personnel providing inspection,
cleaning, and testing services for some electrical protective equipment have received -
_appropriate training. Moreover, documentation. of tests performed does not include
information about the type and class of gloves worn, the voltage used, and any leakage -
detected, nor has it been signed by the person conducting the test.© -

~ In addition, the Task Group found evidence that operators are reenergizing circuits ..
tripped by safety devices, without the benefit of counsel from a person qualified to - -
conduct tests and inspections to verify that safe conditions have been restored, as. -~

requied by 20 CFR 1910331:335. oo

Post-Tiger Team Corrective Actions

Two findings identified by the Tiger Team (Concerns WS.4-1 and WS.4-5) involved
electrical safety practices-at WHC and KEH. These findings noted that a contractor
working for the team conducted OSHA-type inspections and found noncompliances in.
several areas, including Subpart S. - The Tiger Team identified 547 electrical .. .

noncompliances found in WHC facilities and 78 in KEH facilities.

Corrective actions related to both Tiger Team findings on electrical safety are complete.
RL has verified closure of the finding ascribed to KEH. and in the near future, plans to
confirm completion of corrective actions taken in response to the finding ascribed to

WHC has closed 478 of the 547. OSHA clectrical noncompliances. ‘The remaining 69 are
the subject of a request for interpretation in which WHC and RL disagree with the Tiger

Team’s interpretation of OSHA regulations. . RL has not:yet heard from DOE - . ;-
- Headquarters on its request for interpretation.. KEH has closed all 78 electrical .~
noncompliances. - Because of the large number (1,271) of OSHA-type violations sitewide, -
RL decided to effect closure on a sample basis by conducting field surveillances. These

surveillances are complete, and most noncompliances were corrected within -weeks of the
" Tiger Team Assessment. There has been 10 need to accelerate completion in response’

to repetitive events because most of the noncompliances were completed on a shori-term
basis.. - ' : . s : . : ST :

Responsiblé' DOE and contractor line managers are provided periodic reports on the
‘status of Tiger Team corrective actions. The cognizant division director at RL, who must

either implement a corrective action or overview contractor corrective actions, is given a
monthly status report on all actions that remain open.
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Requirements for closeout of corrective actions for Tiger Team findings and other
corrective measures related to deficiencies were in place before the arrival of the Tiger
Team. As a result of increased attention to corrective action management and a rising
level of disapproval for corrective action closeout, RL and the Hanford contractors have
developed more indepth expectations for closeout. RL is revising RLP 10-01, "DOE-RL
Surveillance Program Procedure,” to incorporate more detailed requirements for -
closeout. In response to requests from site personnel, interim instructions have been
included in an RL letter to all contractors (letter from J.J. Keating, "Progress Assessment
Team (PAT) Findings," dated July 10, 1992), _

Surveillance Program

~ WHC and KEH provided the Task Group with evidence of a surveillance system that

covered most of the key attributes for electrical requirements at facility or construction
sites. 'WHC had conducted a line-by-line programmatic compliance assessment of key
DOE safety Orders, but had not conducted similar assessments of 29 CFR and other
occupational safety standards. Before the Tiger Team arrived, RL had conducted a
major appraisal of electrical safety that resulted in several corrective actions by
contractors. No large-scale electrical safety appraisals have since been conducted, but
electrical safety as a discipline has been observed during all OSHA-type inspections and
Site Representative walkthroughs. None of the surveillance programs implemented by
RL, WHC, or KEH covered the full scope of 29 CFR 1910, Subpart S.

All ES&H deficiencies identified at the site are required to be tracked if the deficiency
cannot be corrected immediately. RL, WHC, and KEH all provided the Task Group
with evidence that tracking systems are in place to document safety deficiencies,
including those related to electrical safety. '

SltepolzcyatHanford(eg, the .s“elf*assessment program) requires that findings be

prioritized, trended, corrected, and verified as closed. The priority of a corrective action
is established by using (1) the Hanford Site Priority Planning Grid and (2) the Hanford
Site Graded Approach to Deficiency Tracking and Corrective Action. The Priority
Planning Grid is used to assign a risk number for each deficiency. The graded approach
then establishes criteria for the level of rigor required for tracking, corrective action, and
closeout based on the assigned grid number. Regardless of the risk number, all findings
must be tracked to closure. This system is currently being implemented across the site
and shows promise as a tool for allocating resources among the thousands of deficiencies

that remain open.
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Programmatic changes have been implemented based on oversight findings and the
frequency with which incidents occur. The development of a sitewide lock-and-tag
manual provides but one example of these changes.

Neither RL nor the contractor organizations regard the level of staffing as adequate to
conduct frequent oversaght of the full range of electrical safety activities at Hanford.
Current oversight is conducted using available staff and based on past concerns,
incidents, time expired since the last oversight in the area, or guidance by management.
WHC dem'o'nstrated a methodology for assigning an industrial safety hazard level to each
facility in order to prioritize more than 1,000 facilities that are subject to oversight
activities.’

'Although RL and the contractor organizations are conducting electrical safety oversight,
the current level of staffing does not permit them to monitor the full range of electrical
safety requirements at all levels without diverting resources from other activities.
Consequently, numerous noncompliances with 29 CFR have probably not yet been
identified.

E:kpertise/Qualiﬁcations of Electrical Safety Personnel

The quahflcatmns of electrical workers at Hanford are not formally documented. Such
documentation is necessary to help establish the minimum requirements of and training
needed for electrical workers. The Task Group found no evidence of "well-defined"
quaiifications for electrical safety personnel.

WHC was found to employ personnel dedicated to oversight and mterpretanon of the
National Electrical Code. One person’s credentials include two certifications in NEC

_interpretation from the International Association of Electrical Inspectors (IAEI). This

individual has 20 years of expcrzence in the electrical construction industry, has
experience as an NEC trainer for the International Brotherhood of Electrical Workers
(IBEW), and serves on the DOE Electrical Safety Advisory Committee. The
quahflcatmns of another individual include several years as a high-voltage lineman, This
person is assagned to the WHC ngh~Voltage Group.

Electrical Safety Training
Electrical safety training is being conducted at the Hanford Site. This training, however,

is usually fragmented and is not under a specific electrical safety training program. In
most cases, the coursework for training does not comply fully with CFR 29 1910,
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Subpart 8. All contractors reviewed at Hanford are currently developing a more defined
process to remedy this problem. Cooperative efforts between the various safety groups
at the site will enhance the quality of training. An appropriate training curriculum is
being developed, but it has not been effectively delivered or administered.

Not all employees at Hanford are receiving electrical safety training based on the graded
approach (e.g., training for painters as required in Table S-4 of CFR 29 1910.332). A
complete review of the OSHA regulations and the application of the graded approach
would help remedy this problem. .

All training conducted at the Hanford Site has been recorded into independent
contractor and DOE data bases. Only DOE and KEH, however, have identified core
training requirements for specific job descriptions. These requirements are not entirely
up-to-date in the area of electrical safety. WHC has not developed a training matrix
establishing core requirements and identifying particular needs for electrical safety.
Doing so would allow management to identify what training must be provided. A
cooperative initiative between first-line management and the training and safety
organization will expedite this effort.

A line-by-line review of CFR 29 1910.331-335 indicates that coursework cartently being
offered does not fully comply with OSHA requirements. In most cases, however,
relatively minor modification would correct this problem.

The use of "subject matter experts” at Hanford as trainers is a positive part of the
training process. The fact that these individuals receive "Train-the-Trainer" courses
taught at the Hanford Quality Training Resource Center adds credibility to the training
effort. Good, competent trainers are employed by all site organizations, and electrical

safety training is being upgraded constantly. Efforts are under way to overcome the Task

Group's 'mz'sgiVingS“about"'thé'exis'ting electrical safety training program.

The High-Risk Electrical Safety training course developed this year by WHC is extremely
successful and has been well received. Its 100 participants to date have made very
positive comments about the quality of and need for this course. :

Electrical Safety Incidents

RL, WHC, and KEH have implemented procedures and training and possess experience
in handling reportable incidents as specified in DOE 5000.3A. Policies and procedures
have been developed to transmit requirements from DOE 5000.3A to facility managers
and representatives. Like DOE 5000.3A, Hanford’s policies and procedures are strong in
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the area of reporting, but their expectations for investigating incidents are weak.
Investigations are occurring, and many are conducted by qualified and experienced
individuals. For example, at the request of DOE Headquarters, the Task Group
reviewed an event (RL--WHC-WHC200EM-1992-0068) that was investigated under a
manager who is an experienced investigator for Hanford and a veteran of the Nuclear
Navy. The Task Group found that the incident had been thoroughly and professionally
investigated. Without well-defined requirements, however, investigations of some
incidents may not be adequate.

Expectations for the conduct of investigations of nonreportable events have not been
established by DOE 5000.3A or by Hanford policies and procedures. Although the Task
Group found no evidence of inadequate incident investigation, the conduct of
investigations is an activity that clearly affects quality. As such, it should be covered by
procedure and performed by trained personnel. The use of critiques by resident or
external experts for incident investigations should also be considered.

Post-Incident Response

Facility emergency procedures are in place at Hanford to provide for securing the event
scene and ensuring the availability of medical assistance. The WHC electrical utilities
organization provided the Task Group with a specific example of instructions containing
detailed instructions to staff for recovering from electrical incidents.

Neither RL, WHC, nor KEH currently requires that critiques (noninvestigative inquiries)
of events be conducted. (WHC had such a requirement at one time.) Critiques are
sometimes conducted by all three organizations, but this practice is left to the discretion
of cognizant line managers. Critiques in the area of electrical safety do not include input
from affected personnel.

A policy is in place for conducting root cause assessments at Hanford. Consistent with
DOE 5000.3A, all incidents must be followed by a root cause assessment. Incidents
leading to the identification of deficiencies result in the application of the Hanford
corrective action matrix, which defines the level of training required for the root cause
analyzer. Specific requirements do not exist for what techniques should be used or how
root cause assessments should be conducted. One- and 4-day root cause training courses
are offered by the Hanford Quality Training and Resource Center. RL has frequently
used award fee assessments as a means of evaluating the quality of root cause analyses
conducted by contractors. The Task Group conducted a detailed review of a November
19, 1992, incident and found that WHC had identified the root cause to be inadequate
training. The Task Group found it curious, however, that disciplinary action was
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proposed for individuals who were not adequately trained. In fairness, these findings and
recommendations were contained in a draft document, and several extenuating
circumstances may have led to the disciplinary action.

Generic Lessons Learned

KEH conducts an adequately detailed organization-wide trending of events, WHC
trends incidents using causal codes, but this does not generally include enough detail to
identify subtle problems. The trending of lockout/tagout incidents represents an
exception to this observation. This particular trending effort has been highly productive
in effecting a new sitewide lockout/tagout procedure. - As indicated by their response to
past problems (e.g., lock and tag), trends involving major deficiencies are usually
identified by both WHC and KEH, RL generally trends only the information required
by the Computerized Accident/Incident Reporting System (CAIRS). The Field Office
has no formal trending or lessons-learned program for incidents of any kind.

At KEH, lessons learned are disseminated in a weekly staff newsletter. WHC, which is
larger, is more selective about the contents of its newsletter for employees; consequently,
its level of coverage is less comprehensive.  WHC has been reviewing outside lessons
learned from NRC and other industry sources and provides similar information to other
contractors on request. RL has no formal lessons-learned program, although letters
outlining lessons learned and requesting followup information are frequently sent to
contractors. RL also formally distributes all Headquarters documents concerning lessons
learned to contractors at Hanford. '
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"Ihe 1daho Natlonal Englneenng Laboratory (INEL) covers 890~square~m11es and is
located approximately 40 miles west of Idaho Falls, Idaho It mcludes a compiex of
laboratones and offices in Idaho Falls Gt L R R T

INEL is a muitzprogram la‘ooratoxy whose pnmary Imsszon includes the dlSCiphIlCS of -
reactor physics, materials, heat transfer, waste managemem,'advanced test reactor
technology, nuclear technoiogy, ‘materials safeguards; strategic. matenals, electric vehicle
technology, geothermal technology, hydroelectric technology, and energy conservation -
technology. In addition, research; development, and testing activitiés (as applied to.
reactor. safety) are-conducted; mciudlng code’ development and venfication as well as
advanced concepts: . Englneenng and constructzon semces and rolated sapport functions -_
are also- prcmded v e : - St &

Five primary contractors manage spemﬁc operatlons at areas around the sne Argonne
National Laboratory-West (ANL-W); EG&G Idaho, Inc; ‘Westinghouse Idaho Nuclear
Company (WINCO); Westinghouse Electric Corporatlon and Babcock & Wilcox Idaho,
Inc. "Two other contractors, prowde special services: Protection Technology of Idaho,
Inc., provuies site protection services, and Morrison Knndsen—Fexguson of Idaho
Company (MK- FIC) pro\ndes constructzon and construcnon management of projects as
dlrectedby DOE T . L . B

The management of INEL is asszgned to the DOE Idaho Fleld Office (ID) for all
activities except those at ANL-W and the Naval Reactors Facility. ANL-W is assigned to
the DOE Chicago Field Office (CH). The Lead Program Secretarial Office (PSO) for
INEL is the Office of Nuclear Energy. (NE). .

The Task Group rewewed electrical safety programs for ID, EG&G Idaho, WINCO, and
MK-FIC. These organizations were selected to. facilitate review of the broadest possible
range of electrical safety programs at INEL These organizations were considered to be
representative of electrical safety practzces and programs throughout INEL.

Electrical Safety Program Summary
Full Impiementatlon of OSHA requirements, as defined in 29 CFR 1910, Subpart S, and
29 CFR 1926, Subparts K and V, has not yet been achieved by the electrical safety

programs at INEL. Until these reqmroments are implemented, program deficiencies will
continue to exist in safe work practices, training, and use of protective equipment. A
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number of external and self-assessments have identified deficiencies in such areas as
electrical design and compliance with installation codes; however, corrective action plans
have been implemented to minimize worker exposure to the hazards created by these
deficiencies.

EG&G Idaho, WINCO, and MK-FIC are the principal site contractors at INEL.
Management organizations for all three of these contractors are appropriately involved
with their respective safety programs. However, comiplexity within the various contractor
organizations and numerous interfaces between contractors have complicated the
formulation of consistent and effective procedures for lockout/tagout. As a result, ID
has determined the need to exercise a strong leadership role in establishing sitewide

“requirements for a consistent lockout/tagout system. On the other hand, both DOE and
contractor management initiatives have resulted in an exemplary program (1) for high-
voltage electrical work and (2) for monitoring major electrical equipment to detect
deterioration that could potentially lead to catastrophic failure.

Policies and procedures related to electrical safety are in place. In general, however,
they do not fully implement the QSHA requirements. Moreover, up-to-date, as-built key
electrical drawings are not in place for all INEL facilities.

This has led to instances in which the wrong equipment has been locked and tagged in
preparation for maintenance, which causes concern about the caution being used by
personitel responsible for establishing work boundaries. The common use of electrical
proximity devices in lien of meters specifically designed for a given electrical
measurement could result in (1) erroneous information regarding energized circuits, and
(2) increased potential for electric shock.

All three principal INEL contractors are implementing effective surveillance practices to

include both programmatic and quality checks of electrical safety measures.

With i};e exception of the EG&G Idaho Power Management Group, low-voltage (i.e.,
less than 600 volts) training is not being addressed adequately at INEL,

Documentation, investigation, and followup concerning electrical safety incidents
required by DOE 5000.3A is adequate across INEL, subject to the general comments on
incident investigations in the Generic Issues section of this report. Formal reporting and
followup for near-miss electrical safety incidents are not routinely performed within some
contractor organizations, primarily because of misunderstandings on the part of workers
with regard to contractor and ID policies.
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One manager at EG&G Idaho is implementing methods to reduce incidents caused by
unsafe acts through the following activities: -

. Enforcing rigorous root cause analysis and associated corrective actions;

. Instituting behavior modification training of workers based on lessons learned
from occurrences; and

. Implementing awareness training for employees to create an environment that
will (1) allow workers to point out unsafe or potentially unsafe acts without
embarrassment or ill feelings and (2) ensure that policies for reporting near-
misses are clearly understood and followed.

ID has been recently reorganized to provide line accountability for programs at INEL.
Progress is being made toward issuance ‘of a safety manual that will include electrical
safety requirements. In addition, procedures and policies will be revised to reflect
current requirements. ID management has recognized the need to provide an electrical
safety program for all ID personnel, but such a program has not yet been implemented.
However, ID field personnel do attend contractor training courses on electrical safety on
an as-needed basis to support their activities at the various sites.

In general, ID and contractor management are fully committed to improving electrical
safety at INEL and are making aggressive efforts to enhance the safety culture.

Management Role

Specific policy statements regarding electrical safety have not been issued by DOE either
~~to-contractors-or within the DOE Field Office. - An 1D safety manual, which will include
information related to electrical safety, is being drafted and is scheduled for issuance in
mid-1993. Within DOE, there is a general lack of awareness about OSHA requirements
for electrical safety contained in 29 CFR 1910, Subpart S. ID has not initiated enough
audits or surveillances for the implementation of DOE Orders for OSHA compliance.
Before the Task Force review, the ID oversight organization had not recognized the
scope of these OSHA requirements, and the Field Office is now concerned that it may
not have qualified personnel to conduct effective audits on electrical safety. ID has not
established priorities that would determine the schedule for auditing contractor
compliance with OSHA requirements. '
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All three contractors (WINCO, EG&G Idaho, and MK-FIC) reviewed by the Task
Group have issued electrical safety requirements in the form of safety manuals. The
documents reviewed, however, did not address all requirements of 29 CFR 1910, Subpart
S, or 29 CFR 1926, Subparts K and V. The principal construction contractor, MK-FIC,
is working directly with subcontractors to ensure that they are knowledgeable about
electrical safety requirements before they begin to perform work at the site.  MK-FIC
has developed a Safe Work Index System to evaluate subcontractor performance. All
three contractors have experienced numerous organizational changes involving an influx
of new employees and reassignment of existing personnel. As a result, few audits or
surveillances, if any, have been undertaken in the area of electrical safety. Most
contractor organizations have tended to assume that correction of deficiencies. identified
by the Tiger Team would bring their activities into compliance with all relevant
requirements.

Recent events indicate that worker safety may not be assured by EG&G’s lockout/tagout
procedures. Serious concerns were raised in December 1991 by the EH Site
Representative regarding these procedures. However, EG&G has recently written a new
procedure, which was in the process of being implemented at-the time of this review.

Management actively participates in and supports safety programs. -Senior management
committees, labor management committees, proper analysis of incidents, and senior
management review of occurrence reports all provide positive contributions to a modern
safety culture. The Task Group found that WINCO’s safety attitude was consistent
across the organization, from top management down through the workplace. Use of the
Safety Training Observation Program (STOP), safety observers, and committees that
include representatives of labor all appear to be contributing positively to the safety
culture.

Policy and Procedures

Overall, electrical safety measures at INEL are less than adequate in that they do not all
fulfill the requirements of 29 CFR 1910.331-335. For example, electrical safety
procedures and personal protective equipment for energized low-voltage work are
deficient.

At EG&G Idaho, policies and procedures concerning electrical safety have been issued.
(Some, like those for lockout/tagout, have recently been rewritten.) Their weakness,
however, lies in the fact that they are not being fully implemented in the workplace.
Most significantly, the Task Group noted that lockout/tagout procedures currently in
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i ;_'schematles are. still unavallable

E This preblem has been identified in several reports over the. past ._1'8 months. The Task

. -’"’jplace at EG&G Idaho have caused confusron In addltron, although much ﬁffﬁl’t has .
. -gone into updatmg electrlcal drawzngs and schematlcs, up-to-date (as—burlt) drawmgs and

:'At WINCO .new _lockout/tagout procedures are-being wntten, but the one: currently in
use is not. bemg properly. or completely implemented. - The current procedure does not
. meet the requirements for lockout/tagout stipulated in 29 CFR 1910.147 and 1910.333.

- -'Greup found evzdence that the current lockout/tagout procedure is not generally known
“and understood across the orgamzanon. ‘Actual systems that have been locked and -
tagged. show that the lockout/ tagout system i$ being used extenmvely for. admmrstrative
~.control of shutdown: systems Systems for: lockeut/tageut, logbooks, ‘master.control -
-sheets, and tag: numbenng are in. place and followed.: The new lockeut/tageut procedure

- :at WINCO has the potential to meet the OSHA requirements of 29 CFR 1910. 147 and

] 1910 333 and thereby to ehmmate problemsl that have already been 1dent1ﬁed A

_'_At MK-FIC adequate pohcles and procedures concermng electncal safety are already n
~.place or are berng developed Many requu'ed procedures, 1nc1ud1ng iockont/tageut are. -
'_-bemgrewr;tten i R T e T : .

Mere generally, the Task Group found ewdence that electrmans ACTOSS the szte are usmg
electrical proximity. devrces to test circuits in lieu of using meters. desrgned for. electncal
measurements. This pzactlce could contnbute to. dangerous condrtions, mcludmg an”
mcreased potentlal for electncal shock : : : : =

Elecmcai Safety Cultnre and Canduct of Operatwns

_ lmplementatmn of DOE 5480 19 Conduct of 0peratmns Reqmrements fer DOE
- Facilities, is being accomplzshed at INEL ona pnonty basis. A clear: cozmmtment to the
_.new safety culture is ewdent at all levels S A :

MK-FIC rs charactenzed by a posrtzve electncal safety attitude that is mtegrated mto the -
entire program structure.: For example, employees are encouraged to develop a high-
level of competence in their areas of specialization and are issued competence cards

identifying them as resource experts in those areas (e.g., electrical safety, ladders, etc.).
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WINCO employees exhibited positive attitudes toward electrical safety requirements,
Accountability for electrical safety is evident throughout the work force. WINCO has
been especially effective in involving workers in electrical safety surveillances. EG&G
Idaho’s upper and middle managers, supervisors, and workers also demonstrated
excellent attitudes toward electrical safety requirements.

ID is committed to achieving full implcmcnta_tion'of the new Conduct of Operations
Order (DOE 5480.19) and the new safety culture as quickly as possible at INEL and is
actively monitoring progress through various ID line management and oversight groups.

Post-Tiger Team Corrective Actions

The overall Tiger Team followup and closure process for ID and its contractors uses an
effective tracking and risk-based prioritization approach for responding to electrical
safety findings. The evolving Compliance Management System and associated trending
efforts should ensure that future electrical safety concerns and findings, such as those
generated by this review, are appropriately managed. The Task Group is concerned,
however, that the validation process for "objective evidence" to support completion of
milestones established in the Tiger Team Action Plan (TTAP), and subsequent closure
of corrective actions, is based largely on the judgment of individual "findings managers."
Guidance documents define objective evidence as "any formal document that provides
information, or that records the results of a direct observation, that an activity has been
completed." In order to evaluate the INEL validation and closure process for electrical
safety findings, the Task Group evaluated two Category I Corrective Action Plans
(CAPs): one pertaining to 29 CFR 1910, Subpart S, at EG&G Idaho and the other to
29 CFR 1926, Subpart K at MK-FIC. Neither plan has been formally closed. However,
concerns were identified related to contractor closure of milestones for both CAPs. Ina
number of instances, the closure of milestones was based exclusively on local validation
within the performing organization, which is inconsistent with the requirement for
"objective evidence."

The Task Group conducted a spot check of the closure of milestones for Category III
Tiger Team findings related to specific OSHA electrical deficiencies. Closures were
generally based on quality assurance records or work package sign-offs, which do meet
the requirement.

The DOE findings managers do not concur on closure until all milestone actions have
been completed and the CAPs have been submitted to ID. Although the closure process
had not been completed for the two Category II findings evaluated herein, actions to
date for Category 111 findings suggest that the closure process by some ID findings
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: _Q_'_;-managersf may be dzspmpomcnately based on docmnentanon pro :
. _._-;.___.-__-;orgamzanon rather than on _eb‘servauons by Slte Represengau s or Dhy

_fuily r:omply wzth _Subpart K. Vahdatlon efforts focused 011 con}pleuen of trammg "
related to Subpart.:  was couducted by___Enmoncon, Inc which dld not include
| reqmrements ' ompany-speczﬁc nnpiementatwa ' ph o S

'Concurrence m 'ITAP ciosures by DOE findmgs managers must be based on ob}ectzve
'evxdence that has' been vahdated ané that wﬁl fuliy satlsfy the mtent of the reqmrements :-

Survelllance Program

iD EG&G Idaho WINCO and MK-FIC are all c}early comnutted to conductmg

effectlve electrical safety surveillance programs.. All have ; programs in place that mclude
some. leve} of trackmg, trendlng, and feedback of lessons 1eamed The quallty of these
programs vaned mthm each orgamzanon. ' S e

_ : € i -survelllances wez'e broad ;n scop __or generai ]
g "‘The Task Group observed’ conimon tendency to. conduct electrical safety
surveillances that consist of unfocused spot checks of general material conditions or of
work in progress. Cemprehenslve monitoring of work procedures for electrical safety
practices and efforts to focus on speczfic matenal reqmrements are not routmeiy mcluded
mmanyprogramsatINEL P e co e R -

Wllh some exceptlons actua} tralmng tc conduct effecuve electncal safety survelilances >
is lacking. INEL personnel do not generally recognize that conducting surveillances is a-
learned skill that requires training and supervised practice.

In some contractor orgamzauons the work fo:rce has not been mvoived in e}ectncal
safety surveillances.

44




INEL

The Task Group noted several exemplary practices relative to surveillances at INEL:

¢ WINCO has instituted a safety observer program implemented by volunteers
from the work force. The program has been well received and features training
in surveillance skills as well as awards and incentives for good performance as a
safety observer.

. The EG&G Idaho Power Reactors Program has retained an individual with
extensive experience in surveillance programs to upgrade the quality and
efficiency of the EG&G Idaho safety surveillance program.

. MK-FIC has created an impressive program for tracking and trending safety
deficiencies. The program can be loaded on a standard computer terminal and
uses company-generated data on safety deficiencies, plus safety inputs from a
variety of other sources, to generate safety bulletins and training materials in a
timely and highly efficient manner.

\d EG&G Idaho has an impressive surveillance program that monitors major
electrical equipment for the high-voltage power grid at INEL to prevent
catastrophic failures.

Expertise/Qualifications of Electrical Safety Personnel
Personnel with responsibilities for electrical safety for all three major contractors possess

the necessary expertise to meet electrical safety standards. However, on a sitewide basis,
electrical workers (e.g., electricians, technicians, and welders) do not have formally

documented qualifications that comply with the requirements of 29 CFR 1910.331-335. _

The qualifications of personnel assigned to the EG&G Idaho Power Management Group
are very good, and the people are very knowledgeable about electrical safety
requirements. These personnel are tested by the company and are being certified by the
State of Idaho, |

WINCO’s quality assurance electrical inspectors are well qualified and contribute

significantly to the effort to ensure that electrical work is performed in accordance with
29 CFR 1910, Subpart S,
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. ID lacks. an-_electncal afety:tralmng program t_hat_ 1s'admzms_tered tO all employees o
T although Sxte Represen atives ;aad other staff who frequently_ mszt INEL recelve the szte _ _: x

_ "-The contractor organizations scheduie docnmented electncal safety tra.mmg classes for
~ all employees. Trainin, g ' puter data base as i

tion. f' the EG&G 'Idahe Power 'Maaageme Group, no adequate L
or--}ow-vnltage cu'cuzts is prC 1d: O i

ForbcthEG&GIda}l ‘and WINCO, training in the proper use of voltage proximity
devices is madequate Many workers use these devices to check for energmed cu'cults in
heu of usmg meters demgned far el ' ctncal measurements e

EG&G Idaho does not have a program that mcorporates ali.;:OSHA reqmrements mto its
electrical safety training courses. There is a ‘general miscorniception that any requirement |
cited in the National Electrical Code (NFPA 70) meets OSHA requirements. The
EG&G Idaho Power Management. Group has: mplememed outstandmg high-voltage
tralmng from both within EG&G and from external sources. : It is partlculariy exemplary
that outside hlgh-voltage tralmng has been rowded by subcomractors to sist lineman
mobtazmng' e lic S : : SENE N R

K-FIC has an.effectlve electncal safety trammg prcgram that is nsk-»based and’
. incorporates OSHA (29 CFR) requirements. The. training. identifies an electrical safety

element and then relates the element to the OSHA Tequirement. The program defines '

long-range training goals and’ assigns training requirements to subcontractors.. One
subcontractor interviewed by the Task Group conducted safety meetings penodlcally for
his: workers, as validated by training records fora vanety of electrical safety topics
required by OSHA.  The subcontractor supervisor was knowledgeablc of his :
respons1bzh£1es related to electncal safety tralnmg far workers ' -

The effectlveness of snew:de lockout/tagout traimng is szgmflcamly degraded by the Iack
of a standard procedure for the site. This is especially true for EG&G Idaho, where
several different systems exist. EG&G Idaho has recently completed a new standard
lockcut/tagout procedure that is being implemented on a high-priority basis.
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Electrical Safety Incidents

The requirements of DOE 5000.3A are understood and implemented for reportable
occurrences at INEL. In addition, management has made a strong commitment to
ensure that adequate, formal critiques are conducted for those electrical safety incidents
reportable under DOE 5000.3A and to identify and correct root causes.

The Task Group noted that one EG&G department is using the following methods to
reduce the number of occurrences caused by unsafe acts:

¢ Planned worker behavior modification training is based on lessons learned from
occurrences.
. Training sessions to encourage employees are used to create an environment

that will allow workers to identify unsafe or potentially unsafe acts without
embarrassment or ill feeling,

Post-Incident Response

Response by ID and contractors to electrical safety incidents reported under DOE
5000.3A is adequate. All contractors have policies intended to encourage reporting and
followup of near-miss incidents reportable under DOE 5000.3A, as well as for those that
may not be considered reportable. In addition, the policy of the ID managers is that
aggressive reporting and followup by contractors on all safety-related incidents will not
reduce Cost Plus Award Fee (CPAF) determinations and, in fact, could increase the
award.

* On the other hand, the Task Group found evidence of 4 general failure to communicate
these policies on near-miss incidents to all levels of the affected organizations. The Task
Group noted that workers and first-line supervisors in many contractor organizations are
reluctant to file formal reports and investigate near-misses. This reluctance can usually
be traced to one or more of the following factors: (1) concern about embarrassing one’s
self or a co-worker, (2) the perception that it is not important or necessary to report
incidents in which no damage or injury occurred, (3) the belief that informal followup
conducted on-the-spot is adequate, and (4) concern about disciplinary action. As a
result, with some notable exceptions, formal reporting and followup for near-miss
electrical safety incidents do not routinely occur in many organizations at INEL.

47



INEL

The Task Group identified two noteworthy good practices in the areas of near-miss
reporting and followup at INEL:

. MK-FIC has established an effective awareness program that encourages
employees to report near-misses. This program is based on training and
education of the employees.

. One EG&G Idaho department is implementing a program to encourage
employees to report and follow up on near-misses. These goals are being
accomplished through the personal involvement of the department manager.

As part of this effort, the program encourages employees to seek out unsafe or
potentially unsafe conditions in the workplace without fear of embarrassment or
ill feelings.

Generic Lessons Learned

The Laboratory Operations Department conducted a review of incidents occurring within
EG&G Idaho over the past several years. An analysis of results of the review indicated
that most root causes can be traced to careless unsafe acts by individuals rather that
deliberate or knowing noncompliance with standards. As a result, this department has
implemented (1) monthly meetings of the Safety Committee, (2) review of each incident,
(3) additional root cause analysis, and (4) development of behavior modification training.
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Nevada Test Site

The Nevada Test Site (NTS), located some 65 miles northwest of Las Vegas, Nevada, is
currently used to conduct all U.S. nuclear weapons tests. These tests are conducted
underground (either in vertical holes or horizontal tunnels) for containment of the
detonation products. NTS was selected in 1950 to provide a continental proving ground
for nuclear weapons testing in order to reduce the expense and logistical problems of
testing in the Pacific. The site was initially operated for a few months each year by the
Test Division of the DOE Albuquerque Field Office (AL). In 1962, the Nevada Field
Office (NV) was created and assumed responsibility for operations and programs at NTS.
Nuclear weapons testing at NTS then became a year-round effort.

To date, 697 tests have been performed at NTS, including 27 Plowshare tests designed to
develop peaceful uses for nuclear explosives. Atmospheric testing was discontinued in
1958. The NTS is also used for the storage and disposal of low-level and transuranic
wastes from DOE nuclear weapons laboratories and production facilities. This mission
began in the 1960s, and expansion plans include the continued disposal of low-level and
transuranic wastes, plus future disposal of mixed (radioactive and hazardous) wastes.

NV provides support services for the three DOE weapons design laboratories and directs
all weapons testing through a senior manager appointed as Test Controller. Operations
at the NTS are monitored by the DOE Nevada Test Site Office (NTSO), which is
subordinate to NV. The design laboratories are Los Alamos National Laboratory,
Lawrence Livermore National Laboratory, and Sandia National Laboratories. NV also
provides support services for the Defense Nuclear Agency (DNA) through weapons
effects testing in the tunnels. The technical adequacy and readiness for these tests are
the responsibility of the national laboratories and DNA, but NV is responsible for
conducting all tests.

Four principal contractors provide support services at NTS:

. Reynolds Electrical & Engineering Company, Inc. (REECo), is the prime
support contractor at NTS. REECo supports the NTS in construction, large
diameter drilling and tunneling, food services, housing, industrial safety, medical
services, purchasing, fire protection, warehousing, transportation, radiation
monitoring, and engineering services.

. EG&G Energy Measurements, Inc. (EG&G/EM), provides electronics and
instrumentation support to the Nuclear Weapons Development Program.
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. Raytheon Services Nevada (RSN) provides architect-engineering support for
NTS and provides engineering services for drilling and mining activities.

. Wackenhut Services, Inc., provides security services at NTS and other DOE
facilities in the Las Vegas area.

In addition to weapon testing facilities, NTS contains the Liquified Gaseous Fuels Spill
Test Facility and a repository for defense low-level wastes. The Yucca Mountain Project,
a nearby characterization program for a repository for spent nuclear fuels and other
high-level wastes, is administered by the DOE Office of Civilian Radioactive Waste
Management (RW).

The Task Group reviewed aspects of the electrical safety programs of NV, NTSO,
REECo, EG&G/EM, and RSN, which are presumed by the nature of their functions to
be representative of the electrical safety programs and practices throughout NTS.

Electrical Safety Program Summary

NV and contractor management is aware of and provides support to their safety
programs. The Task Group determined that a positive safety culture exists at NTS.
Committees are in place to deal with safety issues and to conduct root cause analyses.
Safety issues are defined for individual jobs, including those for jobs at the working level,
and performance reviews for craft personnel include evaluation of employees safety
records.

NV, NTSO, review and contractor management dedicates appropriate resources for
correction of electrical safety deficiencies. Deficiencies are prioritized and corrective
action planning is based on safety significance and near-term site operational and
budgetary considerations.

NV and contractor site management have articulated their policies regarding the
importance of electrical safety. Safety compliance requirements for subcontractors are
included in contracts and are audited by the REECo Occupational Safety and Fire
Protection group. They have also established several committees to address electrical
safety issues. One committee is the REECo Labor-Management Electrical Safety
Committee (Blue Ribbon Committee), which effectively fosters open discussions on
electrical safety, identifies concerns, and resolves issues through an electrical safety
subcommittee,
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NTSO personnel also chair two electrical committees. They chair the Electrical Power
Management Committee, which (1) reviews standards, (2) ensures compliance with
standards, (3) performs design reviews, and (4) revises site standards. They also chair
the Nevada Test Site Electrical Safety Committee, which (1) ensures that DOE and
other requirements and standards are uniformly implemented, (2) prioritizes electrical
safety projects, and (3) develops responses to DOE and OSHA assessment findings.

Procedures need to be improved in several areas. -Preventive maintenance procedures
do not always contain such essential infermation as vendor data, material needed, or
safety requirements, Administrative procedures that implement management policies are
sometimes vague and do not reflect certain elements of the electrical safety program as
practiced. Finally, some REECo operating procedures, occupational safety codes; and

the Electrical Safe Work Practices Manual do not adequately incorporate the electrical

safety requirements of 29 CFR 1910.331-335.

'I}le.__"fask Group_fouild that the Equipme'nt Gréunding Conduc_tof Test Program (assured
grounding) implemented at the Area-12 Tunnel by REECo was excellent. This program
warrants special attention and provides a model that could be adopted by other DOE
sites.

In both the low- and high-voltage programs, documentation has not kept pace with actual
program activities. Also, work crews are sometimes sent to their job sites without work
packages containing electrical design and installation information.

The efficient and reliable operation and excellent documentation of instrument
calibration at NTS is noteworthy. Nearly 6,000 instruments listed in the inventory are
tracked by computer and calibrated at required intervals. Many of these are electrical
test instruments. Instrument users are notified of the need for calibration, and

-instruments are-identified using bar codes:  Calibration standards ‘are traceable to =

primary standards. Calibration staff training is well documented to assure proficiency in
calibration procedures.

NTSO performs audits of the implementation of DOE and OSHA electrical safety
requirements and conducts a comprehensive "baseline” OSHA compliance assessment.
The findings are then validated, weighted for safety significance, prioritized, and
categorized. Finally, root causes are determined, action plans are developed, and cost
estimates for the implementation of corrective actions are performed. Throughout this
process, the status of corrective actions is tracked, and final closure is verified. The
scope and methods used in the assessment process provide the basis for future planned
electrical safety assessments. A trending program will be initiated as soon as a historical
record of deficiencies has been compiled.
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Contractor site management is aware of all electrical safety deficiencies identified by the
Task Group and has implemented a system to track, prioritize, correct, and verify closure
of deficiencies. The computer tracking system is being modified to facilitate trending of
electrical safety deficiencies. Some trending has been performed manually.

A review of the NV training programs revealed a well-run operation that may warrant
designation as a noteworthy practice. These programs include a "Train-the-Trainer"
component, have a contractor training counsel, are actively involved in the contractor’s
performance award fee process, and practice good documentation and tracking of
training. However, the electrical safety aspects of the training program need
enhancement.

Electrical safety training conducted in association with the graded approach is not being
given its appropriate level of importance by most contractors at NTS. Most contractor
training organizations are currently being restructured, indicating their awareness that
such electrical safety training is required. The Task Group was shown documented
evidence that plans exist to secure and deliver electrical safety training. The functions of
the NTS Contractors Training Council is a joint effort by all contractors and is
exemplary.

All contractor training programs at NTS have adopted the intent of DOE 5480.18
regarding design and development of instructional programs. The need for trainer
qualifications, validation of learning, and performance-based training are recognized
principles at NTS., A training effort is needed for the crafts on reporting electrical shock
incidents and near-miss incidents.

A program is in place for investigating incidents, determining lessons learned, and
identifying generic electrical safety issues. A root cause analysis system is being
developed, and courses are being administered to upgrade staff expertise in this area. A

need exists for the introduction of electrical safety expertise into the investigation process
to interpret OSHA and NEC requirements,

The requirements for investigating near-miss incidents are obscured by the lack of clarity
of the occurrence reporting system. New procedures to be implemented in early 1993
will correct this deficiency. Although the existing procedures for investigation of near-
miss incidents are vague, the actual process being used to investigate individual incidents
was thorough and adequate. However, no sitewide program is available for trending
near-miss incidents. Procedures should be updated to reflect reality.
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The contractors’ electrical safety oversight programs at NTS need improvement. The
current oversight organizations consist of personnel experienced in OSHA compliance,
although not in the area of electrical safety. This deficiency is recognized by REECo,
whose management is currently attempting to recruit an electrical safety professional.

Management Role

NV, NTSO, and contractor managements have issued clear policy statements on the
importance of (1) electrical safety, (2) line management and worker safety
responsibilities, and (3) safety oversight responsibilities. For example, draft DOE
electrical safety guidelines have recently been issued for trial use at NV facilities. In
addition, electrical safety is included in general occupational safety policy statements.
One NV employee is directly involved in the development of safety standards.

REECo has two separate documents dealing primarily with safety and with organization
and management, respectively. The REECo Safety Manual and REECo Policy and
Organization Manual specify policies applicable to occupational safety. Electrical safety
requirements, the importance of safety, and safety responsibilities and accountabilities
are explicitly described in the Safety Manual. The Policy and Or nization Manual is
much more vague, but it does mention safety as a generic job responsibility. Together,
these manuals adequately describe the requisite accountability and scope of responsibility
for electrical safety management and oversight.

The unique relationship between NTS management (both DOE and contractor) and NTS
users has led to unacceptable electrical installations and inadequate oversight by the user
organizations of their own activities. REECo constructs and maintains the facilities at
NTS. However, users install their own electrical and electronic equipment for

' experiments. These installations are not always inspected by REECo to assure .
compliance with the requirements of the REECo electrical safety program.

Improvement is needed in establishing effective control over user activities at the site.
The Task Group believes that DOE and other user/sponsor Federal agencies (e.g.,
DNA) need to ensure that electrical safety requirements are being enforced.

NV, NTSO, and contractor line management actively identify, track, correct, and verify
the corrections of electrical deficiencies. Deficiency trending is not currently performed.
However, when implemented, planned modifications to the data-handling software will
allow trending.
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Contractor oversight of electrical safety needs to be clearly defined and formalized into
procedures. Currently, no set of explicit criteria exists for defining the scope and level of
detail of electrical safety surveillances performed by the REECo Occupational Safety and
Fire Protection (OS&FP) Department. Rather, occupational safety specialists rely on
their experience and knowledge of electrical safety requirements when observing work
activities.

OS&FP performs surveillances of conditions and work activities on a continuing basis,
but detailed audits are not performed by the contractor. REECo supervisors conduct
weekly self-inspections. Management reports on the status of corrective actions are
published, and resources are dedicated to correct prioritized deficiencies.. The REECo
Safety Code A-6 checklist used for this purpose contains a very brief electrical section.
The REECo Safety Inspection Checklist for 29 CFR 1910, still undergoing review, is
specific to electrical safety and will be used in conjunction with the supervisors’ weekly
checklist to provide sufficient detail. REECo has a system to track both self-identified
and DOE-identified deficiencies, which are prioritized, corrected, and verified as closed.
Trending is not performed.

NV, NTSO, and contractor managements actively participate in electrical safety
programs through several committees that monitor the site electrical safety programs and
through support of supervisor/craft safety meetings.

NV, NTSO, and contractor managements demonstrate support of electrical safety by
prioritizing deficiencies, planning corrections, and dedicating the appropriate level of
resources to correction. However, long-range planning should be provided to facilitate
effective evaluation of the need for electrical system upgrades in older facilities to
comply with current industry codes and standards.

Policy level documents are generally clear and concise and incorporate appropriate DOE
and OSHA electrical safety requirements. However, some administrative procedures
that implement policies are vague and do not adequately describe elements of the
electrical safety program as currently practiced at the NTS. For example, electrical
safety oversight program procedures do not prescribe the scope and frequency of
electrical safety audits currently performed by the REECo OS&FP Department. The
contractor recognizes the need to improve the electrical safety of its operations. REECo
OS&FP is currently attempting to recruit an electrical safety specialist, who will be
responsible for upgrading oversight procedures and performing electrical safety oversight
functions.
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Calibration procedures incorporate all appropriate electrical safety requirements.
EG&G/EM calibrates nearly 6,000 pieces of test equipment, many of which are
electrical. For FY 1992, this organization maintained over 95 percent of the test
instruments within calibration standards. Instruments are identified using bar codes and
are tracked by computer. Detailed calibration records are maintained, and calibration
personnel are well trained. Manufacturer recommendations for calibration of their
equipment are followed, including appropriate electrical safety precautions. However,
the Task Group is concerned about the fact that the calibration staff lacks specific
electrical safety training. Training records for individuals are maintained back through
high school.

NTSO stated that P-Tunnel design documents address applicable requirements stipulated
in 29 CFR 1910, 29 CFR 1926, and the National Electric Code. Modifications to existing
electrical systems for the P-Tunnel are in progress.

REECo has recently revised Occupational Safety Code C-12, "Electrical Safe Work
Practices." This procedure addresses the work practices and protective measures that
must be taken to work in the vicinity of energized and deenergized electric equipment.
C-12 was revised using 29 CFR 1910.331-335 (Eiectricai Safety»Related Work Practices)
as a guideline. However, C-12 does not meet the minimum requirements of these
regulations. For example, C-12 (2) states that minimum approach distances listed in
Table 1 are to be observed if deenergjzation is not possible. This table (S-5) was taken
from 29 CFR 1910.333(c)(3) and applies to overhead lines. C-12 should be revised to
reflect that these approach distances are for qualified employees working in the vicinity
of energized overhead lines. 29 CFR 1910.333 requires the use of electrical protective
equipment and insulated tools whenever an employee is working on or near exposed
energized parts operatmg at 50 volts or greater. 29 CFR 1910.333 defines
troubleshootmg activities as energized work and thereby requires that suitable safe work

_ practices be followed, but C-12 (2)(d) only requires the use of protective equipment

when troubleshooting is performed on energized circuits in excess of 300 volts (i.e.,
taking voltage measurements and current readings). C-12 (6) states that "voltage testing
or testing for the presence of voltage shall not bc considered working on equipment";
however, contact with metering probes or tools is considered working on the equipment
and requires appropriate protectlve measures. Electrical work on energized circuits is
being performed without using the electrical protective equipment required by 29 CFR
1910.331-335. Although all electrical workers are issued Class O gloves (low voltage),
they are not required to use the gloves when troubleshooting circuits energized at less
than 300 volts.
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C-12 is generic and does not contain requirements for approval to work on or near
energized equipment. The Task Group determined that the procedure should be
modified to include responsibilities of managers who supervise the performance of
electrical work. C-12 should also contain requirements for establishing formal
procedures for all "hot work," and approval of such work should be based on a process
that includes a thorough analysis of the hazards of each job.

REECo Occupational Safety Code C-8, "Lock and Tagout Requirements," is also generic
and does not include all pertinent requirements of 29 CFR 1910.147 and 1910.333.
REECo recognizes this deficiency and is currently revising its lockout/tagout procedure.

Operating procedures for the REECo site maintenance department do not provide all
necessary instructions and appropriate electrical safety requirements. Many maintenance
procedures were last issued or revised in 1988 and do not contain the safety
requirements of 29 CFR 1910.331-335, issued December 1991. Procedures should be
updated to include the safety measures and protective equipment requirements stipulated
in 29 CFR 1910.331-335 and other safety standards. These procedures should also -
contain the vendor data needed to perform manufacturer-recommended maintenance
activities. For example, procedures should not simply state that electrical connections
should be tightened; they should list the torque values recommended by the manufacture.

Procedures should also stipulate (1) safety precautions necessary to perform the job;
(2) special tools, materials and equipment needed to perform the job; (3) job task
instructions; (4) estimated time to perform the job; (5) appropriate references to
technical manuals and vendor data; and (6) areas requiring special attention based on
previous maintenance activities.

REECo’s work control systems need to be enhanced. At present, documentation for
planning and organizing electrical work activities is minimal, especially for high-voltage
~work activities. Interviews with high-voltage personnel indicated that work is usually
planned by the foremen in the field, or by the linemen themselves, and that written work
procedures are rarely used.

REECo recognizes this deficiency and has developed a procedure to establish an
integrated work control program. The procedure will apply to all personnel and
activities involved in the conduct of work, including the subcontractors who prepare and
approve work packages. This procedure will provide information related to the
preparation, review, and approval of work packages, as well as instructions for change
requests. Once the procedure is implemented and the system is fully staffed, the work
control process at REECo should be greatly enhanced.
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The REECo Electrical Safe Work Practices Manual was developed to address electrical
safety items that are common to both electricians and lineman. Part 2 of this manual

includes safety requirements for electricians performing low-voltage work, However, the
manual does not specifically address safety hazards associated with electrical work or
contain information about personnel protective equipment. Part 1 of the manual covers
general safety procedures for all electrical work. However, it does not meet the
minimum requirements of 29 CFR 1910.331-335. For example, page 1.1.11 does not
require the use of electrical protective equipment for work involving voltages below 440
- volts; whereas 29 CFR 1910.333 requires electrical protective equipment to be used with
voltages above 50 volts. The manual was published in 1990, before the issuance of 29
CFR 1910.331-355, and should be revised to reflect OSHA requirements concerning
electrical safety-related work practices.

Electrical maintenance procedures are often incorporated into company procedures.
This practice complicates procedure modification because each company procedure must
be signed by the plant’s General Manager, which can cause a significant delay in the
modification process. Under these circumstances, inaccuracies in procedures could
remain uncorrected for an excessive period of time,

Electrical Safety Culture and Conduct of Operations

NTS has responded positively to the establishment of an enhanced safety culture. NV,
NTSO, and contractor managements support the concept of continual safety
improvement and participate acnvcly in electrical safety programs. In particular,
‘management has fostered an environment in which (1) electrical safety deficiencies are
identified and resources allocated for prompt remediation; (2) safety goals are
established, progress is monitored, and supervisors are held accountable for meeting

~ those goals; (3) committees have been established to identify and resolve electrical safety
concerns raised by labor and management and (4) employee performance reviews
include evaluations of safety performance.

NV 11XA.1, "Organization and Functions," Chapter III, Part A, "Nevada Test Site
Office," addresses line responsibilities and accountabilities, but is vague about electrical
safety. Chapter IV, Part B, "Safety and Health," clearly stipulates the oversight role of
NV and NTS contractors and requires the implementation of DOE programs and
policies regarding electrical safety.

Several committees have been established at NTS to focus on electrical safety as it

relates to design, installation, and work practices. NV, NTSO, and the contractor
organizations participate actively in the deliberations of these committees.
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Interviews conducted by the Task Group indicated that management (1) is aware of the
importance of electrical safety, (2) is supportive of efforts to implement work practices
that are consistent with safety requirements, and (3) encourages the identification and
correction of deficiencies. Management is interested in continual safety improvement
and is setting and monitoring safety goals.

REECo electrical workers are well informed about the safety requirements of
Occupational Safety Code C-12, "Electrical Safe Work Practices," and each electrician is
issued a pair of low-voltage gloves each month. However, personnel who work on or
near exposed energized circuits have not received all required training. All employees
whose work brings them close to exposed energized parts operating at 50 volts or greater
must be trained in the safety-related work practices required by 29 CFR 1910.331-335.
Employees who have not received this training are not formally "qualified" to perform

“energized work."

Wiremen, electricians, and power system workers were found to have a good
understanding of electrical safety and the OSHA requirements in 29 CFR 1910.331-335.
However, the high-voltage program suffers from a high turnover in personnel, which
DOE and contractor management attributed to noncompetitive pay scales. Opinions

were expressed that this condition creates a safety problem in that adequate training in
safe work practices is not assured for all site high-voltage personnel.

Personnel protective grounding methods and the use and care of personnel protective
grounds are less than adequate. The Task Group observed personnel working on
deenergized high-voltage lines that were not grounded. Inspections of personnel
protective grounds revealed that connections were frayed, improper cable supports were
used, and supporting ferrules were missing. In one instance, grounding sets were
improperly stored on the back of a bucket truck, where they could easily be damaged.

Al electrical safety deficiencies identified by the Task Group had already been identified

during a Power Operations Evaluation performed by NV during the summer of 1992,
This evaluation was conducted in the wake of two separate incidents in which booms on
* line trucks made contact with energized power lines. The resulting report identified
numerous deficiencies, including (1) the site’s inability to retain knowledgeable, trained
personnel; (2) insufficient technical training on specific equipment and procedures;

(3) inadequate and inaccurate procedures; (4) inadequate inspection and certification
program for critical safety equipment: and (5) inadequate engineering and management
support,
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REECo management is very concerned about electrical safety; however, improvement is
needed for electrical systems. These improvements should begin with the revision of all
applicable procedures, including those for work planning and scheduling and for work
package documentation. REECo has developed a draft action plan to correct these
deficiencies.

Post-Tiger Team Corrective Actions

NV has tracked and assisted in prioritizing corrective actions related to Tiger Team
findings. Corrective action plans for these findings have been approved, and completion
of actions has been verified by NV. Contractor resources have been dedicated to the
correction of deficiencies, in a manner that is consistent with both safety and resource
availability. Near-term actions have been tracked and closed. Longer term actions (e.g.,
a clearing time study for low-voltage service circuits) have been scheduled, including
milestones for completion.

NV, NTSO, and contractor oversight organizations have audited closure of post-Tiger
Team electrical safety corrective actions, and management is aware of the status of post-
Tiger Team electrical safety corrective actions, including all outstanding actions that
must be completed before closure can be achieved.

Surveillance Program

NV 11XA.1, "Organization and Functions,” establishes the scope and responsibilities
relative to oversight of contractor electrical safety programs.

The REECo Policy and Organization Manual clearly establishes the scope and
responsibilities of safety oversight. REECo oversight activities are conducted by
employees in the OS&FP Department who are experienced in OSHA activities.
Although the contractor performs some safety surveillances, the full scope of electrical
safety activities is not routinely performed. Self-inspections conducted by REECo
supervisors include electrical hazards. OS&FP is charged with responsibility for
oversight of electrical safety but does not have specific technical procedural guidance for
inspection criteria. OS&FP is currently attempting to recruit an electrical safety
specialist with the capability to define and perform electrical safety surveillance. OS&FP
oversight responsibilities extend to electrical work activities in the field.
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NV conducts routine, scheduled appraisals of electrical safety. NTSO conducts
surveillances of the implementation of electrical safety requirements, evaluates standard
utility practices for applicability to the NTS, and forwards action items to REECo for
implementation. NV has performed comprehensive baseline electrical audits of their
facilities. Periodic audits by NV are scheduled to begin in January 1993, NTSO
participates in these audits. NV also performs audit reviews of work-related conditions
and activities. Identified deficiencies are tracked, prioritized, and corrected, and closure
of corrective actions is verified. Deficiencies are grouped into general categories, but
trending is not performed.

NV and contractor electrical safety oversight programs have all applicable DOE and
OSHA requirements as their basis. Findings are documented, prioritized, and validated
for closure. The findings may be analyzed to identify problem areas (a labor-intensive,
manual process), but not to identify trends. Modifications to the tracking program are
under way to allow computerized trending in the future.

The combination effect of NV, NTSO, and REECo oversight activities approach the
appropriate level of oversight. The Task Group anticipates that the addition of a
qualified and trained electrical safety specialist to REECo’s OS&FP Department will
enhance its capability sufficiently to enable an effective and thorough oversight effort.

Expertise/Qualifications of Electrical Safety Personnel

NV, NTSO, EG&G/EM, and REECo have approved job positions for electrical safety
personnel. The positions are filled for NV, NTSO, and EG&G /EM, and the job
opening at REECo is currently being advertised. The requisition for this job specifies a
safety professional with electrical safety experience.

'DOE personnel are well qualified by education and training, as well as by experience.

They are highly visible on site and at the Nevada Field Office, and they deal with
electrical safety issues on a day-to-day basis, interacting extensively with site contractors.

The EG&G/EM electrical safety engineer is based at the North Las Vegas office of
EG&G/EM. This individual has well-documented expertise in this field and interacts
continually with line organizations within the safety organization and with other NTS
contractors. The Training Department relies on this individual to provide expertise for
the electrical safety training administered at EG&G/EM. The function is well defined,
well communicated to the line organizations, and well implemented by EG&G/EM.
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Electrical Safety Training

Electrical safety training conducted in association with the graded approach

is not being assigned an appropriate level of importance by most contractors at

NTS. However, most of the training organizations are currently being restructured,
indicating management’s awareness that electrical safety training is required. Formal
plans have been documented to implement electrical safety training.

The nature and content of compliance training varies from contractor to contractor.
These inconsistencies could be resolved within the Contractors Training Council at NTS.
This council provided the Task Group with its most convincing evidence that training is a
priority issue at NTS and that efforts are under way to implement a quality program for
electrical safety training. '

For the most part, NTS personnel have not received the level of electrical safety training
mandated by OSHA regulations. Identification of the need for training appears in the
training matrix used by NTS contractors. Records documented by respective employers
identify personnel who have received this level of training.

Training for lineman is less than adequate, and because of the high turnover rate, some
management personnel expressed concern that new employees do not always receive
adequate electrical safety training to perform their assigned duties. Technical training is
generally conducted for management personnel, who in turn provide similar training to
craftsmen under their supervision; however, such training has not reached the working
level at NTS.

Training of electrical workers and support personnel at NTS is deficient in the area of
NEC requirements for wiring on the low-voltage side of incoming line distribution

. tl‘ansformers, aSWCHaS ‘the NationalElectricalsafetyCOderequirementsfor {hehigh_ I
voltage side of transformers (work performed by linemen). The site also appears to be
deficient in providing welders with the specialized electrical training required for work
related to electrical, pipe-fitter, and sheet-metal crafts. Further, the site is deficient in
providing OSHA electrical safety-related work practice training for other crafts; such as
painters, riggers, crane operators, and laborers, Training can assist in the effort to get
the electrical worker to appreciate the value of reporting all shocks and near-misses.

In response to Tiger Team findings, NV, EG&G/EM, REECo, and Wackenhut have
personnel in place who are skilled in providing performance-based training. (RSN was
not questioned about this'issue.) At NTS, the use of this process and the graded
application of the Training Accreditation Program by DOE at NTS has strengthened
electrical safety training in general,
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Use of the Contractors Training Council will enable the group of contractors at NTS to
allocate resources effectively for training in all personnel programs. This system is
unquestionably a noteworthy practice, and the concept should be considered for
application throughout the DOE complex.

Electrical Safety Incidents

REECo has established a program to investigate electrical safety incidents. This
program is implemented by the Labor-Management Electrical Safety Committee, which
was chartered in March 1992. This committee is a subcommittee of the Blue Ribbon
Safety Committee and, as the name implies, deals specifically with electrical problems.
The committee is composed of representatives from the crafts and from the safety,
management, and engineering organizations. The charter defines the conduct of
meetings, management and committee responsibility, and methods for resolving issues.
The establishment of this committee reflected a commitment by management to establish
a safe workplace and may serve as a model for other DOE facilities across the complex.

REECo personnel are now being trained in root cause analytical techniques, as governed
by REECo Procedure No. 1.11.14. A program that actually performs root cause analysis
has not been implemented, but as soon as more personnel have been trained, REECo
will be in a position to execute a root cause analysis program and actively identify
causes, prepare effective dispositions, and verify that corrective actions have been taken.

REECo has established an effective electrical safety program that has successfully held
electrical incidents to a minimum. Once the root cause analysis program has been fully
implemented, the number of electrical incidents can be expected to decrease and the
root causes of incidents will be more effectively identified and corrected. Until

personnel are properly trained, however, this program will not be fully implemented. - )

The REECo program for identifying, investigating, and documenting near-miss incidents,
including those relative to electrical safety, is described in Occupational Safety Code
A-10; "Occurrence Reporting," of the REECo Safety Manual. Occupational Safety Code
A-10 indicates that all REECo employees are responsible for immediately reporting
near-miss incidents to their supervisors, and it further states that the supervisor shall
evaluate occurrences, initiate corrective actions as necessary, and assure that occurrences
are promptly reported to the OS&FP Department and documented. However, near-miss
incidents are not defined. In its current form, Occupational Safety Code A-10 is
relatively weak with respect to establishing the importance to safety of evaluating near-
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miss incidents. A-10 is in the process of being revised to emphasize the importance of
reporting near-miss incidents. OS&FP anticipates approval of the revision for
incorporation in the REECo Safety Manual in early 1993,

Despite the lack of clear guidance, the OS&FP review process for individual near-miss
events is appropriate and thorough, and it far exceeds what would be expected based on
Internal Procedure 2.1.9, which governs the review of near-misses. A comprehensive
analysis of near-misses currently does not exist to identify trends or patterns indicative of
problem areas that warrant increased management attention or corrective actions across
the site. OS&FP personnel recognize the benefits of a program that extends beyond
individual departments and indicated that one of their initiatives for FY 1993 (as stated,
to "improve lessons learned through analysis of injuries/illnesses/occurrence
reports/near-misses") is to implement a sitewide trending program.

REECo personnel interviewed by the Task Group expressed the opinion that near-miss
events that do not involve property damage or injury are likely to go unreported. This is
particularly true where carelessness, shortcuts to established practices or procedures, or
other human errors are involved and might lead to fixing blame. Discussions with craft
personnel and supervisors indicated that, in the past, negative feedback has resulted from
reporting near-misses and that near-miss incidents involving electric shock have not been
reported uniformly. ‘

Post-Incident Response

REECo has an effective program implemented by the Electrical Safety Committee for
responding to electrical incidents. The committee is composed of electrical craft
workers, engineers, safety professionals, and management and is structured to react to a
broad spectrum of situations. During an incident, this committee should have the
capability to resolve complex issues in areas such as medical response, facility
restoration, and procurement of equipment needed to return the facility to a safe
condition.

Once root cause analysis training has been completed, root causes for electrical incidents
should be readily identified. The Electrical Safety Committee will conduct most, if not
all, post-incident response critiques, working in conjunction with personnel involved in an
electrical incident.
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The Electrical Safety Committee has a program in place to investigate and critique
electrical safety incidents. The site also has safety professionals at its disposal to conduct
preliminary investigations, as well as OSHA compliance officers to provide support in
any electrical incident investigation. However, there is general concern about the lack of
expertise in NFPA 70 (National Electrical Code) and ANSI C2 (National Electrical
Safety Code) at NTS.

At present, an electrical safety expert is not available to serve as an expert on code
requirements. Electrical safety and code compliance would be well served if a facility
had an Authority Having Jurisdiction (AHJ), as defined in NFPA 70, available to provide
code interpretations from NFPA 70, ANSI-C2, 29 CFR 1910, and 29 CFR 1926.

Generic Lessons Learned

NV and REECo have identified four generic lessons learned from their operations.

First, multiple lockout/tagout programs are in effect at the site (between low-voltage and
high-voltage personnel, as well as between construction and maintenance personnel).
Also, lockout/tagout programs do not fully meet OSHA requirements.

Second, near-miss reporting and trending for electrical and other activities related to
worker safety do not occur. Although occurrences are reported under DOE 5000.3A, no
special categorization is available within the ORPS system for electrical occurrences,
making trending difficult. NTS near-misses are handled under a wholly separate system
that has not recently been emphasized by management. The rigid formality (and bulk)
of ORPS makes it unacceptable for near-miss reporting,

Third, electrical training is not receiving the appropriate level of emphasis within the
"graded approach." This is true for OSHA-required training as well as for training
related to specialized electrical tasks (e.g., breaker maintenance, differential/control
circuits, etc.). At NTS, the high turnover of personnel specializing in high-voltage work
hampers the ability to maintain an adequately trained electrical work force. This high
turnover makes specialized training and qualification essential.

Finally, work packages for maintenance activities, including job hazard analyses and
identification of safety and environmental concerns, are not generally being provided as
required by DOE 43304A. This problem is being actively pursued in, conjunction with
other implementation issues related to DOE 4330.4A, but the Task Group recognizes
that full compliance may not occur for several years.
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Oak Ridge National Laboratory

Oak Ridge National Laboratory (ORNL), located in Oak Ridge, Tennessee, is managed
by Martin Marietta Energy Systems, Inc. (MMES), for the DOE. From its origin as a
weapons research and development (R&D) laboratory and radiochemical processing
facility during the Manhattan Project, ORNL has evolved into DOE’s largest nondefense,
multiprogram R&D laboratory and is operated under the cognizance of the Director of
the Office of Energy Research (ER-1). Its activities now span a broad spectrum of
energy-related scientific fields, including R&D in the environmental, physical, and life
sciences. The DOE Oak Ridge Field Office (OR) provides contracting authority over
ORNL.

ORNL and the Oak Ridge complex present unique ES&H challenges. The site includes
a broad range of medium- and high-hazard facilities, reactors, high-energy physics
devices, fusion research machines, and chemical and radiological processing facilities.
ORNL derives support from almost all DOE Program Secretarial Offices and about 150
external customers. It accommodates a resident staff of about 5,000, plus a guest
population of approximately 2,000 from universities, industry, Federal agencies, and
foreign institutions. The site contains areas with extensive radiological and chemical
contamination, as well as several decommissioned facilities and waste sites.

The Task Group reviewed electrical safety programs operated by OR, MMES, and MK-
Ferguson at ORNL.

Electrical Safety Program Summary

- Implementation of OSHA requirements, as defined in 29 CFR 1910, Subpart S, and 29
CFR 1926, Subparts K and V, has not yet been achieved by the electrical safety program
at Oak Ridge National Laboratory. Until these requirements are implemented, program
deficiencies will continue to exist in such areas as safe work practices, training, and use
of protective equipment. A number of assessments have identified deficiencies related to
electrical design and installation code compliance; however, corrective action plans
already in place will minimize worker exposure to these hazards,

Management is actively involved in the electrical safety program at ORNL, especially in
the Plant and Equipment Division. Management and staff alike have an acute awareness
of the absence of as-built configuration management for some facilities and the hazards
inherent in older equipment. Consequently, ORNL personnel exercise considerable
caution when performing work around these facilities and their equipment.
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Policies and procedures related to electrical safety are in place. In general, however,
they are out-of-date and sometimes conflict with OSHA requirements (e.g., high-voltage
glove testing; see 1S-5.1 1986 Electrical Safety Guide). Work control and planning
consistent with DOE 4330.4A, Maintenance Management Program, are needed for
electrical work. However, the Maintenance Implementation Plan (MIP) submitted to
DOE indicates that immediate implementation is not planned.

The electrical safety culture and conduct of operations at ORNL are based on existing
policies and procedures. The lockout/tagout procedure protects workers adequately, but
it needs to address the specific requirements of 29 CFR 1910, Subpart S. High-voltage
electrical work is conducted by well-trained personnel, using electrical drawings that
reflect as-built configuration.

Surveillance programs are in place to identify electrical deficiencies at ORNL.
Improvements are needed in the oversight of safe work practices, training, and use of
protective equipment.

Management and line personnel are trained and well qualified in the skills required for
electrical work. Routine safety meetings and management involvement encourage a
positive safety attitude. However, additional training is needed to implement OSHA
requirements fully.

Electrical safety incidents are reported through the occurrence reporting system.
Potentially unsafe conditions or concerns expressed by electrical workers in the Plant and
Equipment Division can be reported via several channels, including a peer reporting
system.

In the view of the Task Group, it would be beneficial if the DOE Site Office would
increase its oversight of and involvement in the ORNL electrical safety program,
Resources have recently been added to provide electrical oversight, but the emphasis is
on code compliance. Personnel safety through implementation of work practices,
training, and use of protective equipment receives less attention. An electrical safety
program is not yet in place for DOE personnel.

Management Role
Laboratory management is actively involved in the safety program. A definite
progression of workplace involvement exists from top management down. The

Laboratory Director participates in random site visits and bimonthly luncheon meetings
with employees. The Deputy Director is responsible for chairing the weekly meetings of
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the ES&H coordination committee, which are attended by Associate Directors, Division
Directors, and other managers. The Deputy Director’s technical assistant devotes _
considerable time to developing the agenda for and attending these meetings. Reports
related to DOE 5000.3A requirements are reviewed by management on a daily basis.

ORNL management has developed a realistic awareness of the work environment at the
Laboratory. Observation training for senior managers has effectively sensitized them to
the safety culture. Although not all OSHA requirements have been implemented,
management has provided an electrical safety program that (1) addresses hazardous
electrical conditions, (2) provides training for electrical workers, and (3) establishes
procedures for the conduct of electrical work. Although no serious deficiencies were
identified during this review, improvements are needed in a number of areas.

ORNL policy statements on electrical safety do not adequately emphasize safety
programs. IS-S.1, "Electrical Safety Guidelines," was last revised in 1986. No other
policy or implementing documents have been issued that fully address the requirements
29 CFR 1910, Subpart S. Oversight of the electrical safety program has been delegated
to the Electrical Safety Review Committee. To date, reviews have focused on the
material condition of Laboratory facilities. To be effective, the committee charter and
its activities should be expanded to accomplish the following:

d Develop specific criteria to review safe work practices, training, and code
requirements;

. Conduct program reviews; and

. Consider representation by DOE and crafts personnel,

~--ORNL has established an OSHA compliance data base to prioritize and track electrical
deficiencies. According to MMES, the closure of approximately 9,000 electrical _
deficiencies has been limited by resource availability. Managers participate in existing
safety programs and frequently "walk the spaces."

The Plant and Equipment Division electricians participate in safety-oriented committees
that freely communicate concerns and opinions to management either through personal
interaction or through other bargaining-unit employees. Managers expressed concern
that their resources are limited to the extent that such activities as updating the safety
manuals, training instrument and control personnel, and dispositioning deficiencies are
not aggressively pursued. S |
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The Task Group is somewhat concerned about whether contractor oversight
responsibilities are fully and consistently met. Because oversight activities are a recent
addition to the MMES contract, field implementation of these responsibilities is still at
an early stage.

Mid-level managers are becoming increasingly familiar with the work spaces under their
cognizance. Awareness of conditions, including deficiencies, is obviously a result of
walkthroughs, joint labor meetings addressing safety issues, participation in incident
reviews, and involvement in the safety committee. Responsibility for electrical safety is
focused at lower management levels and encompasses operations, maintenance, and
construction related to safety. Assignment of a technical representative to serve as
ORNL’s NEC Authority Having Jurisdiction also supplements this_ area of responsibility.

The Task Group noted that safety issues are rarely, if ever, raised from the empleyee
level to that of top management. This is a result of middle management’s Tesponsiveness
to employee concerns. The 1992 Communications Survey conducted by ORNL reflected
that a high percentage of employees are aware of job hazards (86 percent) and believe
that safety concerns can be raised to their immediate supervisors without fear of
retribution (88 percent).

With respect to electrical safety, MMES has a program in place to inspect a fixed
number of electrical jobs each month in order to verify that work is performed in
compliance with NFPA 70. A standard should be developed to describe how the
program will be implemented, what percentage of the work will be inspected, the
qualifications and training of inspectors, and so forth. This program has the potential to
serve as a model for other compenents of the DOE complex.

DOE line management has cstabhshed an organizational structure and an onsite
_..presence at the ORNL plant to enhance the DOE/contractor relationship and DOE'’s.
management oversight. The ORNL Site Office has been assigned organizational and
specific assignment responsibilities related to safety and facility surveillance. Top
management of the DOE Program Office meets regularly with top ORNL management,

“and the Department’s "safety- first" philosophy has been communicated during these

‘meetings and through the award fee process. DOFE’s site managers have committed to
conduct weekly walkthroughs of the Laboratory facilities.

The Site Office was established approximately 3 years ago. Since that time, DOE site
management has not issued specific policy statements regarding electrical safety to either
the contractor or to DOE employees. Specific audits of the implementation of DOE and
OSHA electrical safety requirements related to specific facilities, safe work practices, and
training have not been conducted, nor is a schedule in evidence indicating that such
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audits are to be performed in the near future. There is some question as to whether
DOE site personnel are sufficiently qualified to carry out all electrical safety oversight
functions,

Despite limitations on funding and staff resources, representatives of the Site Office
should be more involved in ORNL’s electrical safety and training programs and should
spend more time in the workplace. In addition, the Site Office should establish safety
training requirements for workers exposed to electrical hazards. The Task Group was
concerned that the facility representatives did not have written guidance for criteria
concerning facility surveillances, closeout of findings, training requirements, and so forth.
The Site Office recognized this shortcoming and has prepared a draft guidance
document; reviewed by the Task Group, intended to correct this situation.

DOE management has been aware of electrical safety deficiencies identified by MMES
and the Tiger Team. The DOE Office has yet to develop formal criteria for the closeout
of Tiger Team findings, and the contractor’s tracking system is used to determine the
status of identified deficiencies. Closure is based on an ad hoc review of contractor
activities. The Task Group found no documented evidence of Site Office involvement in
electrical safety program activities either at the contractor level or within its own
organization. Formal procedures are not used by DOE facility representatives for
appraisals and surveillances.

The Task Group was also concerned about the fact that 25 DOE facility representatives
are responsible for approximately 600 facilities at ORNL. Because each representative
has numerous assignments, as well as other job responsibilities, site management has
used a graded approach to ensure that facility surveillances are conducted at facilities
determined to have a high priority, based on the essential nature of facility activities.
Additional resources have been requested. |

In addition to routine surveillances conducted by facility representatives, the Site Office
uses support from the DOE safety and health organization, EH Site Representatives,
Nuclear Facility Safety Representatives, and other technical reviews to facilitate
identification of safety issues. Written guidance for facility representatives, training, field
surveillances, and OSHA closeouts is currently under development,

Policy and Procedures
ORNL needs to incorporate fully the requirements of 29 CFR Part 1910, Subpart S, into

its procedures and safety manual and otherwise bring these documents up-to-date.
ORNL safety procedures incorporate most DOE and OSHA requirements. For example,
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the procedure governing lockout/tagout of electrical equipment requires additional
review and explanation. At present, the contractor has one lockout/tagout procedure
(IS-8.1, "Lockout/Tagout of Hazardous Energy Sources") to serve all energy systems.
29 CFR 1910.333(b)(2), Lockout and Tagging, specifically requires a procedure for
electrical systems. Development of an energy system-specific lockout/tagout procedure
for electrical equipment should resolve this issue.

Operations procedures in place at ORNL include requirements related to electrical
safety. Supervisors are responsible for providing individual workers with direction
concerning safety, even when these workers have received training, are journeyman
electricians or apprentices, and are aware of electrical work hazards.

Configuration management for low-voltage (50-600 volts) distribution systems does not
exist. As a result, an effective lockout/tagout procedure and appropriate protective
equipment are needed to protect against possible dual feeds and electrical sneak circuits.
The high-voltage distribution system at ORNL is adequately configured.

The Task Group did not have an opportunity to review maintenance procedures because
work activities are assigned by the supervisor. Once work packages are documented by
the shop planner, safety procedures will need to be incorporated into each individual
work package.

The Task Group reviewed a calibration procedure associated with testing high-voltage
rubber gloves used by electrical line workers. The review indicated that calibration was
being performed consciously; however, the test itself was conducted in a manner that was
in conflict with ASTM 496.

" Morebver, interpretations and innovations had been implemented that were
__counterproductive 1o safety. For example, Class 2 gloves were tested at 15,000 volts for

use at a voltage of 13,500 AC; ASTM requires that Class 2 gloves be tested at a voltage

of 20,000 AC.

-The locally produced unit used to test high-voltage protective equipment and hot-line
tools is not listed or approved. The Task Group could find no fault with the testing unit
but recognizes that the system should be reviewed, approved, and documented within the
ORNL procedure system.

Plant and Equipment Division Procedure E-2.3, "Electrical Safety Standards," excludes
"troubleshooting” on energized circuits from its "hot work” rules. 29 CFR 1910.333
allows troubleshooting on energized circuits only if protective equipment is used and the
requirements set forth in 29 CFR 1910.333(c) and 1910.335 are enforced.
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The responsibility of the construction contractor and subcontractor for the electrical
safety program seems to be well defined. The subcontractor/prime contractor
relationship is clearly defined in a written procedure. The procedures have not been
implemented and will need to be reviewed once the contractor begins training
subcontractor personnel.

More positively, the Industrial Safety Department’s review of modifications and projects
provides input to design procedures for worker safety. The program to inspect eight
electrical jobs per month should also be encouraged, although its activities should be
formalized,

Electrica!l Safety Culture and Conduct of Operations

The electrical safety culture and conduct of operations at ORNL are based on existing
policies and procedures. The lockout/tagout procedure protects workers adequately, but
it needs to address the specific requirements of 29 CFR 1910, Subpart S. High-voltage
electrical work is conducted by well-trained personnel.

ORNL has established an effective electrical safety program, particularly for high-voltage
work (600 volts and above). However, activities conducted on energized low-voltage
systems are considered to be low-risk work. The rules for conducting low-voltage work
at ORNL are less than adequate.

Oversight of electrical work is the responsibility of the electrical crew supervisor. Tasks
are planned by the electrical workforce supervisor, with scheduling and materials ordered
by the shop planner and estimator. This system seems to work well, and supervisors
were found to have adequate control over the work being performed.

The Task Group noted a deficiency involving the lack of direct input from electrical
workers to the Electrical Safety Committee. The committee is composed of
representatives from the safety, engineering, and operations organizations and has proven
to be an effective means for addressing electrical safety issues. The participation of
electrical workers would provide the committee with the insights of individuals who work
with these issues on a daily basis. That is, participation by electrical workers would
provide the Electrical Safety Committee with a worker perspective, adding another
dimension to the committee’s scope. Members of the electrical work force voice their
concerns through interface with supervisors, participation in union activities, and access
to higher management. The Electrical Safety Committee concept can be an effective
means to control a safety program and is a practice that could be emulated by other
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DOE facilities, 'The breadth of the committee could be enhanced through inclusion of
DOE and craft representation.

Electrical craft supervisors at ORNL are committed to providing a safe work
environment for all electrical workers, Safety meetings are conducted each Monday
morning, and topics discussed are often related to electrical safety and lessons learned.
However, the Task Group found no evidence that the ORNL safety organization
provides oversight of the electrical safety program. Such oversight would ensure that all
applicable regulations are incorporated into procedures and appropriately implemented.
Whenever personnel work on or near an energized circuit, the potential exists for
accidental contact with energized parts. Other hazards include misapplication of testing
equipment, faulty testing equipment, faulty insulation, and loose terminals. - 29 CFR
“1910.331-335, Electrical Safety-Related Work Practices, addresses work procedures and
Protective equipment required to protect employees working on or near exposed parts of
energized and deenergized electric equipment. ORNL has not fully implemented these
requirements into its procedures, and some electricians interviewed were not aware of
safety requirements prescribed by 29 CFR 1910.331-335. (Required training for 29 CFR
1910.332 describes these criteria.) Electrical protective equipment that complies with 29
CFR 1910.335 is not being provided for low-voltage technicians. 29 CFR 1910.331-335
became effective on December 4, 1990, and requires that suitable safe work practices be
followed when work is performed on or near exposed energized parts. (See CFR
1910.333(c) and 1910.335,) '

Plant and Equipment Division Procedure E-2.3, "Electrical Safety Standard,” provides
guidelines for the safe conduct of electrical work at ORNL. The latest revision of this
procedure is dated November 10, 1992, based on 29 CFR 1910.331-335 and other
guidance. E-2.3 contains requirements for working on energized equipment, but it does
not require that these rules apply to troubleshooting on energized systems. 29 CFR

1910.333 specifies. that all electrical parts and equipment with- the potential-to result ip~

 electrical shock or burns to personnel must be deenergized during the conduct of work in
the vicinity of that equipment.

29 CFR 19190.333 allows troubleshooting on energized circuits only if the work rules and
protective equipment specified in 29 CFR 1910.333(c) and 1910.335 are enforced.

During interviews with management and craft personnel, the Task Group found the
‘widespread view that leather gloves are acceptable for low-voltage work, Other reasons
for not providing protective equipment include the cost of purchasing the equipment and
the requirement for periodic testing. Throughout general industry, many incidents
involving electric shock and burns have occurred while work was performed on or near
electrical circuits that were known to be energized.
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Because ORNL does not classify troubleshooting as energized work, electrical workers
are not provided with appropriate personal protective equipment for troubleshooting
energized equipment. E-2.3 requires that gloves be used while performing hot work. _
Leather gloves do not have any recognized insulating value and should not be considered
adequate protective equipment for working on energized circuits. '

Inspections of the temporary grounding sets used on deenergized electric power lines and
equipment indicated that these sets were built using "hot-line taps." These taps are
intended for use on high-voltage linés and are not approved for use on temporary
grounding systems. Hot-line taps are not designed to withstand the fault current that
would be imposed on the clamp if the system were to become inadvertently energized.
Cable terminations were also lacking the required cable supports or cable supporting
ferrule to prevent damage to the grounding cable at the point where the cable attaches
to the clamp. These temporary grounding sets do not meet the requirements of ASTM
F 835 and may not withstand the fault current should the circuit become energized.

PostQ'!‘iger Team_ Corrective Actions

In general, the Task Group found that the corrective action plan for Tiger Team findings
was acceptable. All corrective actions related to Tiger Team findings have been tracked,
trended, and prioritized. ORNL’s tracking system is not fully developed. At present,
ORNL does not audit closure of corrective actions; however, efforts are under way to
facilitate this function. ORNL’s Quality Assurance Office verified completion for 9 of 11
corrective action items related to one Tiger Team finding (Concern WS.4-4), -
Completion of the remaining two items is not due until later. All six corrective action
items under another Tiger Team finding (Concern RP.3-3) have been verified by the
Quality Assurance Office; however, some were overdue by as much as 8 months,

Post-Tiger Team corrective actions related to electrical safety have been completed or
are scheduled for completion within a timeframe commensurate with the potential
hazard level. Because no repetitive events have occurred since the Tiger Team
Assessment was conducted, an accelerated completion schedule has not been followed.

DOE and contractor management are aware of the status of post-Tiger Team corrective
actions related to electrical safety. ORNL provides the ORNL Site Office with pictures
of the physical condition of the work site before and after the corrective action is
completed, along with other appropriate documents. The Site Office verifies closure of a
finding only after all corrective actions associated with that finding are complete.
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o _;}‘GRNL has a survelliance program in p}ace to- perform panodlc mspectlons of its own
- work. The most recent surveillance of the full range of electrical safety activities at the
- Laboratory was performed in 1990, in advance of the Tiger Team Assessment.
+ Surveillance of lockout/tagout procedures is 'scheduled for the third quarter of FY 1993;
Surveﬂlance findmgs are bemg piaced mto a traclcmg system e

Techmcal- .nonconformances 1dent1ficd in hzgh-przonty bulldmgs were corrccted by ORN__
‘as of February 4,1992. Other corrections are currently under way. The inspection.

* engineer. The Task ‘Group observed that the system WOT
__shouid document the quahficauons of the inspector (especmﬂy in the area of training) -
‘and the procedures used to conduct mspecnons Training plans should be documented

. A find-lt/flxmlt team has been estabhshed
* The Quahty Assurance Office has estabhshed an audlt process; and
e A se}f-assessment plan has been estabhshed

-‘enhance ‘its oversight of electrical safety. ‘In‘addition; a trend analysis process should be

rvelliance Program

edure consists of selecting eight projects per month to be inspected by an electncal '
well; however, the contractor

and should meet all requirements set forth in 29 CFR 1910:332. At a minimum, =~
inspectors should also be knowledgeable of NFPA 70 (NEC) and ANSI C2 (Natlonal

Electrical Safety Code). Qualifications for inspectors should be accredited by an out51de ;
orgamzatmu (e. g a professmnal engmeer s hcense from the state, or its eqmvalent)

The Task Group noted several pos;twe findmgs related to ORNLS surveﬂiance program

The ORNL Site Office however shouid 1mpr0ve 1ts knowledge of facﬁlty condmons and_"_"

initiated and programmatic assessments should be conducted. The Site Office should
also close multiaction findings on an item-by-item basis instead of waiting until all
actions have been completed, These weaknesses are the result of inadequate resources,
a situation that is recogmzed by OR. The Site Office currently uses consultants to assist
with routine operatlons although consultants cannot be regarded as cognizant personnel.

Expei'iise/Qnaliﬁcations of Electrical Safety Personnel
The Task Group found that electrical workers at ORNL were well qualified to- perform

their duties. The contractor recognizes the need for designating an individual as an
Authority Having Jurisdiction to interpret codes and regulations. However, no one at
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the ORNL Site Office is fully qualified to carry out electrical safety oversight functions.
Further, the Site Office lacks an appropriate set of criteria to oversee the contractor’s
electrical safety program. Finally, the Site Office must currently rely on consultants to
perform routine tasks and thus lacks the personnel resources necessary for accomplishing
effective oversight. - ' :

Electrical Safety Training

As stated above, the Task Group found that electrical workers at ORNL are well ‘
qualified to perform their duties. The contractor recognizes the need for de'51gnatmg an
individual as an Authority Having Jurisdiction to interpret codes and regulations.

The electrical safety training received by workers in the Plant and Equipment Division is
good. However, electrical workers receive safety training only for high-voltage (above
600 volts) work. The training program should be expanded to include low-voltage work
activities (50-600 volts), as required by 29 CFR 1910.332.

Comprehensive electrical safety training has not been provided to ORNL electrical
welders as required by 29 CFR 1910.332. The training module, "National Electrical
Code Training for Plant and Equipment Division Electrical Workers," contains
information that is misquoted from Table S-4 of 29 CFR 1910.332(c).

The six-member Electrical Safety Committee at ORNL recommends impiementgti.o’n.of a
system to ensure that electrical work is conducted safely. The roles and responsibliltfes
of the Electrical Safety Committee include informing workers about important electrical

safety issues. The committee does routinely review and update all training documents
..Telated 10 leetrical SAafEty. .. ..o

Personnel assigned to the ORNL Site Office have limited electrical safety oversight
functions, and criteria for conducting oversight of the contractor’s electrical safety ‘
program are lacking. In addition, the Site Office does not have either a formgl electrical
safety training program related to oversight or a system to evaluate the effective‘n‘ess of
the ORNL program. Resource limitations contribute significantly to these conditions.

- Electrical Safety Incidents

ORN.L’S p.rogram.'for the investigation and documentation of safety incidents is defined
‘in accordance with IS-1.4, "Recordable Injury and Illness Investigation,” dated June 1991.
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The contractor has an active program for the investigation of electrical safety incidents.
Such incidents are reviewed and documented, and the site’s occurrence reporting system
is being expanded to include near-miss incidents.

Potentially unsafe conditions or concerns identified by electrical workers in the Pl.ant and
Equipment Division are reported via several mechanisms, including a peer reporting
system,

On a DOE-wide basis, root causes of electrical incidents are determined (or limited) by
judgments based on the experience and knowledge of the personnel conducting the_
reviews and not by a rigorous analytic process. Until an effective root cause analysis
prbcess is in place, solutions to remedy electrical safety incidents may not be sufficiently
effective. The need to have more individuals trained in the area of root cause analysis is
‘recognized by both DOE and contractor managements.

Post-Incident Response

ORNL accident reports are maintained by the Industrial Safety Division. Accident
investigations are conducted by appropriate personnel and organizations, including the
Electrical Safety Committee. Recommendations identify parties responsible for
implementation and projected milestones.

MMES follows IS-1.4, an internal procedure for investigating electrical safety incidents.
These investigations are performed by an appropriate cross section of personnel from
areas at the site. The team generally includes representatives from the safety
organization, the relevant division safety officer; craft representatives, and other
personnel. In at least one instance, the investigation team also included members of the
Electrical Safety Committee. These reviews result in documented findings,
"'recommendations, specific assignments for followup action, identification of responsible
parties, and projected dates for completion of corrective actions. The Plant and.
Equipment Division Director and the Industrial Safety Department Manager review all

investigation reports.

Generic Lessons Learned

The Task Group identified several lessons-learned processes currently in effect at
ORNL. These processes result in an appropriate level of employee and management

involvement in such areas as incident review, documentation, dissemination of
information, and tracking and trending of accidents and inspection findings. The
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investigation and review process relative to electrical safety incidents is inherently sound.
Employees who are routinely involved in these activities participate directly in the
diagnosis of safety breakdowns and corrective actions,

In order to provide appropriate information to cognizant personnel at MMES and DOE,
incidents are communicated as "yellow alerts” on the MMES/DOE electronic mail
network. The alert identifies the lesson learned and provides a brief discussion of the
situation. References to DOE occurrence reports are included when pertinent, The
Industrial Safety Department tracks and reports trends of recordable injuries.

OSHA findings are tracked in a data base maintained by the OSHA Program Manager.
Trend informatien is then made available for audit followups and management status
reports. The data base is currently being updated. Consolidation of findings related to
DOE Orders and ORNL Procedures with those related to OSHA requirements has also
been proposed. Such an expanded data base would enhance its usefulness as a source of
lessons learned.
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Savannah River Site

The Savannah River Site (SRS), located near Aiken, South Carolina, was constructed to
produce the basic materials used in the fabrication of nuclear weapons, primarily tritium
and plutonium-239. The site consists of three operational nuclear materials production
reactors (K, L, and P); one reactor (C) in cold standby status; one reactor (R) in
shutdown status; two separations areas (F and H) for processing irradiated materials; a
closed (and dismantied) heavy water extraction plant and a heavy water rework plant
(D); a fuel and target fabrication facility (M); and the Savannah River Technology
Center (SRTC), a research and process development laboratory supporting production
and cleanup operations.

Located in an agricultural area, SRS also serves as a lumber and forestry research center
managed by the U.S. Forest Service. The site houses the Savannah River Ecology
Laboratory (SREL), an environmental research center operated for the Department of
Energy (DOE) by the University of Georgia.

During the course of its review, the Task Group contacted management and staff of the
DOE Savannah River Field Office (SR), Westinghouse Savannah River Company
(WSRC), Bechtel Savannah River Incorporated (BSRI), and Wackenhut Services
Incorporated.

Electrical Safety Program Summary
Safety audits by DOE and WSRC produced a comprehensive 2-year OSHA compliance

baseline of all site areas. Electrical safety deficiencies were identified, and appropriate
corrective actions are being taken. DOE and contractor deficiencies should be

- consolidated into a common data base to identify positive and negative trends more

clearly.

DOE and site management demonstrates support for safety by (1) dedicating adequate
resources for identifying and correcting deficiencies; (2) establishment of monthly .
employee safety meetings and the Safety Observer program; (3) inclusion of safety in
employee evaluations; (4) the Quality Improvement Safety Suggestion program; aqd

(5) cooperative interaction on technically complex or contentious electrical safety issues.
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Current contractor safety policies are well structured, clear, and concise and stipulate the
safety responsibilities of WSRC and BSRI managers, the Policy Review Committee, t}}e
Industrial Safety Section, and site employees. In addition, the recently developed Basic
Electrical Safety Awareness policy is near publication and has been widely reviewed by
contractor supervisors.

The Task Group found that the transmission and distribution line crews at Savanna.h
River are knowledgeable and that they exercise safe practices. No energized work is
conducted, and the lockout/tagout program for transmission and distribution was found
to be satisfactory. The Task Group identified deficiencies in the low-voltage
lockout/tagout program. Records from quarterly audits of the lockout/tagout program
in general plant areas revealed problems related to incorrectly completed lockouts and
post-lockout clearances. The records show that a significant number of lockouts are
unaccounted for or missing, and others were not completed properly. Errors
documented in the records included missing tags, missing signatures, and clearance
requests filled out improperly. Review of the glove-testing program revealed a lack of
testing documentation and the apparent lack of formal operator training in test
procedures. Personnel protective grounding sets were found to have improper
connections, as well as frayed or broken strands.

The Tiger Team reported few electrical safety findings, which may reflect a lack of
electrical expertise on the Tiger Team rather than the absence of 'eicctrica{ safe.ty
problems. This fact is evident by the large number of electrical safety findings in the
DOE and WSRC surveillance program audits conducted since the Tiger Team
Assessment. On the other hand, verification and closure of Tiger Team findings are
being handled well,

SR has active surveillance, documentation, tracking, and closeout programs for all tenant .. ..

.

~ activities. Due to the large size of the site and the small SR staff assigned to
surveillance (nine personnel), support contractors are used for this purpose. About 50
percent of electrical findings from 1989 to 1991 and 35 percent of current findings have
been verified and closed out. DOE recognizes the weakness in its closeout process and
has initiated corrective actions.

WSRC has a proactive OSHA surveillance program that documents, tracks, priorit.izes,
and verifies closure. A 2-year audit of over 2,500 buildings and facilities resulted in
more that 12,000 findings. Approximately 42 percent of these findings were electrical in
nature, of which approximately 75 percent either have been verified as closed out or

have work orders pending.
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The Task Group found no dedicated DOE or contractor staff or perscn responsible for
electrical safety at SRS. Electrical safety expertise is evident on site in groups such as
the Senior Electrical Safety Review Board (SERB), but these individuals are not
specifically assigned to this task. In the Task Group’s view, the large worker population
and physical expanse of SRS justifies assigning dedicated staff to electrical safety.

With the exception of training for qualified workers, the WSRC electrical safety training
program is in an early stage of development; furthermore, electrical safety training is
fragmented from organization to organization. This situation is being addressed by the
formation of the SRS Training Integration Group; however, the new organization needs
guidance from an electrical safety expert. The guidance provided by SERB does not
include focused expertise. The Task Group views efforts by the Site Services training
staff to "walk the spaces" and confer with electrical workers (in order to determine their
training needs) to be a noteworthy practice.

Safety Review Committees for each Program Management Team (PMT) area and a Site
Safety Review Committee investigate electrical incidents. The procedures of
identification and review of near-miss incidents are not clear. Root causes are identified
in the occurrence reports, but data bases for tracking corrective actions are not fully
developed. Little evidence exists that a formalized sitewide lessons-learned program is in
place.

Management Role

DOE and contractor managements demonstrate support for safety through a variety of
actions (including policy statements and visible goals that emphasize occupational and
industrial safety) and through proactive safety programs that emphasize participation by
_ employees and safety specialists. Management support also includes (1) safety audits
and surveillances of existing conditions, work activities, and safety programs and

(2) dedication of resources to identify and correct deficiencies.

Although policy statements regarding the importance of electrical safety per se were not
observed, contractor management has issued policy statements regarding the importance
of safety. The policy statements are concise, with responsibilities clearly defined. The
written policies state that all safety requirements apply to both WSRC and BSR], plus
their subcontractors. However, there is currently no document defining sitewide
electrical safety requirements, except for the general policy on the applicability of all
DOE and OSHA requirements. Site management is aware of the need to provide
explicit definitions of responsibilities and requirements for electrical safety apart from
general occupational safety. In a partial response to this need, Procedure 8Q-25, "Basic

80




SRS

Electrical Safety Awareness,” has been developed and is nearing implementation. The
Task Group notes that the requirements of this procedure have received wide, thorough,
and active review at the site.

The requirements have already been incorporated in planned employee training and
safety awareness meetings, demonstrating a specific management commitment to
electrical safety. In addition, the contractor is consolidating and revising policy-level
procedures related to electrical safety into one manual -- specifically, Electrical Safety
Manual (18Q). Goals for safety performance, safety monitoring and oversight, and safety
program development and implementation are an integral part of the appraisals that
determine the contractor award fee. These measurable goals are highly visible at SRS
and strongly supported by management,

Contractor safety programs emphasize applying safety principles to all activities in the
workplace. These programs include the Field Safety Engineers program, Safety Observer
Program, monthly employee safety meetings, senior management safety audits, and
employee performance reviews that evaluate safety performance as well as job
performance. '

DOE and contractors alike perform safety audits and surveillance using OSHA
requirements as acceptance criteria. Identified deficiencies are tracked and corrected,
and in most cases, the corrections are verified. Trending is still in a very early stage of
development; however, a variety of systems are in place to track similar types of
deficiencies in different contractor and DOE line management organizations. To
provide meaningful trend analysis of audit and surveillance data, these systems should, at
a minimum, be able to recognize redundant items. A common basis for deficiencies
already exists (e.g., OSHA compliance requirements), which is being used by the parties
performing audits and surveillance, N

DOE and contractor management support is evident for most aspects of the safety
program, especially in the area of prompt correction of identified deficiencies.
Management has also demonstrated support for identifying deficiencies by establishing
programs for raising the safety consciousness of management, supervisors, and workers
and for establishing lines of communication to safety experts.

SR management periodically conducts audits of industrial safety using matrixed safety
professionals from the SR Safety Division, Industrial Safety Branch (ISB). Electrical
safety requirements form a portion of acceptance criteria for the general industrial safety
audit. The ISB provides safety specialists in a matrixed fashion to other SR line
organizations for the performance of safety audits, surveillances, and technical reviews.
The ISB also has line responsibility for the SRS Fire and Medical Departments and
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primary oversight responsibility for the WSRC Occupational Safety and Hygiene _
(OS&H) Department. The ISB is the primary SR resource for guidance on interpreting,
implementing, and monitoring industrial safety requirements.

WSRC construction subcontractor safety programs are reviewed for compliance with
DOE and WSRC safety policies. In addition, contractor safety representatives perform
documented safety inspections of subcontractor work activities. Progress on corrective
actions formulated in response to findings are tracked, and after correction, a percentage
of the findings is verified closed by the safety representatives. Day-to-day safety
management and monitoring of subcontractors is the responsibility of the contractor’s
Subcontract Technical Representative.

The WSRC Occupational Safety and Hygiene Department is nearing completion of a
comprehensive baseline OSHA compliance audit. This 2-year effort will give way to
periodic audits beginning in January 1993. Preliminary information has shown that the
highest incidence of noncompliance arises in the electrical area. Based on these findings,
the contractor’s periodic audit program for 1993 will emphasize the electrical issues in
upcoming audits.

SR management is aware of electrical safety deficiencies identified through DOE safety
surveillances and has a system to track, trend, prioritize, and verify correction of those
deficiencies. SR is also aware, in a general sense, of the magnitude and type of
deficiencies identified through contractor oversight organizations, and SR ISB provides
oversight of contractor efforts to identify and correct safety deficiencies.

WSRC management is aware of electrical safety deficiencies. The WSRC OS:&H group
is charged with oversight of occupational safety. Deficiencies identified by thas’ group are
tracked, grouped, and prioritized and corrections are verified. Trending capabilities will

_be established as a historical data base is developed. Management reports.on corrective . .

action status and deficiency classification are issued periodically.

Participation in safety programs by DOE, WSRC, and BSRI is high. Subcontractor
management is required by policy and contract to implement an acceptable safety
program and to respond to contractor and DOE oversight of safety program
implementation. Subcontractors are also encouraged to request assistance from WSRC
safety engineers. -Subcontractor participation in safety programs was not directly
observed by the Task Group. However, interviews with WSRC and DOE personnel
 indicate that subcontractor implementation of safety programs is monitored.
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Management support is evident in most aspects of the safety program. Areas where
support is high include the prompt correction of identified deficiencies. Management has
also demonstrated support for identifying deficiencies by establishing programs for
raising the safety consciousness of management, supervisors, and workers and for
establishing lines of communication to safety experts. However, the utilization of Field
Safety Engineers (the primary safety resource for area activities) should be enhanced to
enable more effective use of this resource. The Task Group noted two specific examples
of inefficiency in this area. First, clerical and administrative responsibilities and activities
detract from the primary function of the Field Safety Engineers. -Second, because of the
small number of Field Safety Engineers, multiple facility responsibilities, and the

- significant distance between those facilities, travel consumes an inordinate portion of
potentially productive time.

Policy and Procedures

Current contractor safety policies are clear and concise in defining the responsibilities of
WSRC and BSRI managers, management committees, oversight organizations,
employees, and subcontractors. A specific Basic Electrical Safety Awareness policy is in
draft form, has been widely reviewed, and is expected to be approved and implemented
soon. In addition, the contractor is consolidating and revising policy-level procedures
related to electrical safety into one manual, the Electrical Safety Manual, -

Oversight responsibilities of the SR ISB are clearly defined in policy and planning
documents. Accountability for implementation of DOE guidance is established in
contractor performance appraisal criteria for the award fee appraisal process. These
measurable goals are highly visible within the contractor organization.

- Interviews with D-Area Power Plant personnel indicated that electrical operations {e.g,,
breaker, disconnect, and fuses) require the attendance of a WSRC Electrical and
Instruments Department technician. Operations procedures were briefly reviewed and,
although no general electrical safety precautions appeared in the body of the procedure,
these precautions were outlined in a separate section of the Operating Manual (8Q4
series procedures).

Responsibility for the contractor safety program and accountability for program
implementation are clearly established. The principal mechanism observed is the award
fee appraisal process in which explicit, measurable goals are periodically established and
agreed upon between the contractor and DOE. These goals are highly visible within
contractor management.
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A pervasive program exists for inspecting all electrical extension cords, portable tool
cords, and appliance cords on site. (See 8Q5-59509, "Safety Inspection of Electrical
Cords, Appliances, and Other Electrical Equipment.") Inspection tape is applied to the
cords to indicate the expiration date. This program has been largely effective. However,
on a walkthrough of the Defense Waste Processing Facility, the Task Group noted an
expired and illegal extension cord and a duplex outlet box assembly in the same work
area with portable electric tools. The WSRC inspection apparently missed this item.
Further, BSRI's "Safety Task Assignment (STA) Guidelines" does not contain a
precaution to check current inspection tape before use. If the illegal assembly observed
by the Task Group had been presented for inspection, it would have been removed from
use. Finally, the Task Group notes that 8Q-25, "Basic Electrical Safety Awareness,”"
cautions workers to inspect each extension cord for a current inspection sticker.

Procedure S-9501, "Safe Practices Near Electrical Conductors,” is a well-written,
comprehensive procedure for working on or near exposed energized equipment.
However, 5-9501 allows the use of leather gloves as electrical protective equipment when
work is performed on or near energized conductors of 50-150 volts. 29 CFR 1910.335
requires the use of electrical protective equipment when work is performed on or near
energized parts of 50 volts or greater. Leather gloves have no recognized insulation
value and are not considered adequate as protection from electric shock when work is
conducted on exposed energized parts. This procedure should be revised to include all
requirements stipulated in 29 CFR 1910.331-335. WSRC management has recognized
this problem and is in the process of resolving the issue.

Electrical Safety Culture and Conduct of Operations

SRS has made preparations for the development of a pervasive and participative safety
_ culture. Programmatic elements are in place and functioning. Employee safety

- awareness programs are highly developed, and management demonstrates support for

these programs, Electrical safety, as an important subset of occupational safety, is
gaining the attention that it deserves. Program implementation is showing positive gains
toward an increased safety awareness among employees. With sustained management
support and continued stewardship of programs by their current managers, the safety
culture should continue to grow in an acceptable manner.

SRS has a program established to inspect personnel protective grounding sets on a
periodic basis. All grounding sets inspected were marked and had been recently
inspected. However, some of these grounding sets were found to have been built ;;sing
improper clamps and connectors and did not have connection ferrules. Some of the
grounding cables inspected had broken and frayed stands. Personnel protective
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grounding sets need to be constructed in accordance with the requirements of ASTM F
855-90 because grounding sets improperly constructed may not be able to carry the
available fault current safely that the circuit is inadvertently reenergized. Grounding sets
could melt, or blow off without operating the overcurrent devices, exposing personnel to
shocks and burns. SRS personnel who build and inspect grounding sets need to be
trained in the requirements of ASTM F 855-90 and the proper construction of personnel
protective grounds. Any grounding sets found to have improper connectors, clamps, or
broken or frayed conductor strands should be immediately removed from service and
repaired.

Interviews with electrical craft personnel indicated that SRS craft personnel are very
familiar with the requirements for working on energized systems and with the WSRC
lockout/tagout procedure. However, during its review of periodic inspection records for
the lockout/tagout program, the Task Group found numerous violations of the
procedure. Quarterly and yearly audits of lockout/tagout conducted by the power work
control supervisor for G-Area indicate that there are problems with personnel
completing lockouts and clearances incorrectly. Records show that a large number of
lockouts are unaccounted for or missing. Personnel are repeatedly completing improper
lockouts. Errors include missing tags, missing signatures, clearance requests, filled out
improperly and improper independent verification.

SRS is currently performing inhouse inspection and testing of its rubber protective
equipment. The Task Group found that all rubber protective equipment had been
inspected and tested within the time limits prescribed by ASTM F 496-90. However,
SRS does not provide any documentation of the testing performed on its protective
equipment. All electrical protective equipment should be inspected, tested, and stored in
accordance with ASTM F 496-90. In order to establish a history of this electrical
protective equipment testing, and to provide documentation that the tests were
performed, records must be kept. The person currently performing the inspection and
testing of electrical protective equipment has not been given any formal training for
inspecting and testing this equipment. He also has not received any training or
certification on the proper operation of the testing apparatus.

Post-Tiger Team Corrective Actions

The Lines of Inquiry used by the Task Group concerning post-Tiger Team corrective
actions are specific with regard to corrective actions for findings related to electrical
safety. However, the Tiger Team reviews at Savannah River did not focus on electrical
safety; consequently, there were no Tiger Team findings or resultant corrective actions
that specifically addressed electrical safety. There were, however, several general
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correctmg electncal safety issues at the SRS “Closures of Tlger Team ﬁndlngs are
relatively meamngless with respect to electrical safety because of the disparity between
the lack of electrical safety findings by the Tlger Team and the. large number of findings
identified dur;ng the WSRC’ elf-assessment e R _

Surveillance Program

expertlse in electr:cai safety be needed it wxil be obtained fram support contractors. As
discussed above, about 50 percent of electrical findings from 1989 to 1991 and 35 percent
of current findings have been verified and closed out.” DOE recognizes the weakness in
its closeout process and has uutlated corrective actions.

WSRC has a proactlve OSHA survelllance program that documents tracks pnormzes
and verifies closure. - A 2-year audit of over 2,500 buildings and facilities resulted in
more that 12,000 findings." Apprommately 42 percent of these findings were electrical in
nature, of which approximately 75 percent either have been verified as closed out or
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have work orders pending. Trending of these data should be accomplished. The
surveillance staff appears to be adequate in number, but it lacks the indepth expertise on
electrical safety needed to respond to the large number of electrical safety findings and
the continued need for electrical safety program development.

Expertise/Qualifications of Electrical Safety Personnel

Neither DOE nor the contractor has a staff or person dedicated exclusively to electrical
safety. Hence, the Task Group could not assess qualifications of electrical staff
personnel. The fact that expertise in electrical safety exists at the site is evident;
however, as discussed above, individuals are not assigned directly to the task of electrical
safety. The worker population and the physical expanse of the site would justify such
assignments,

WSRCs electrical safety expertise resides primarily in the SERB. An electrical safety
liaison function between different groups (e.g., SERB, Safety, Training, line
organizations, and other site contractors) would be well served by such an individual.
Electrical safety expertise at SR is provided by a support contractor on an as-needed
basis.

Electrical Safety Training

Electrical workers are receiving electrical safety training at SRS. However, specific
electrical safety training requirements mandated by OSHA for other trades personnel
(e.g., pipe fitters, welders, and painters) have not been satisfied. Matrixed employee
training required by job description has not been fully achieved, although it is being
addressed relative to electrical safety training. '

The general employee training program for electrical safety at SRS is in an early stage of
development as far as being a stand-alone program. The recognition of electrical safety
as a separate safety concern with an autonomous support function has not been achieved.
Efforts are in motion to raise the awareness of electrical safety hazards as a primary
concern at SRS. This effort is being pursued in part through several training initiatives,
which include revisions to (1) the General Employee Training Program, placing more
emphasis on electrical safety, and (2) electrical safety procedure S-9501 and the method
used to incorporate S-9501 into several training matrices. Additional initiatives include
WSRC’s development of a sitewide Electrical Safety Manual (18Q) and its integration
among the other prime operating contractors, plus joint efforts by the Training
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Integration Group to bring together contractor training organizations in order to idcnt_ify"

common goals that are needed to meet DOE and OSHA training requirements.

‘Training programs throughout SRS apply a consistent ffort toward implementing the
-requirements of DOE 5480.18. ‘Where the Order does not directly apply, its principles

are being integrated according to a "graded approach," with recognition that the concept_'
-of performance-based training represents the most pragmatic approach-to course - '

development and delivery. -

Electrical Safety Incidents

The site has a good program for the investigation of all reported accidents, including -

those involving electrical energy. The reporting of electrical accidents is required by .
DOE Orders, as is reporting of all accidents, but nothing differentiates them formally for
tracking and trending; An advisory committee, the. SERB, becomes informally. involved
in investigations because many of its members are from the plant divisions where the -
accidents occur.. Currently, the site is addressing criteria for defining reporting -
requirements. for “near-miss" incidents because their self-audit identified thisasa
concern,. Investigations cannot be performed on near-misses if they are not reported on-

a consistent basis,

Thc Task 'Group:exanﬁned several occurrence reports and found that root causes had .

been identified.. Lockout/tagout problems were noted in association with several of the
occurrences reported in 1991 and with.a number in 1992, The reduction in the number
of lockout/tagout incidents in 1992 demonstrates the site’s ability to recognize and
correct root causes for this problem.: A formal methodology to resolve root causes of

electrical incidents that are less visible than lockout/tagout violations is not in evidence.

PoSﬂIncident- Response -

SRS has a program for responding to incidents; however, formalization and :
documentation of the process is not apparent. Electrical incident responses are part of
the program, but they are not emphasized in any special way. Typically, once an incident
is reported, it is reviewed by the Site Central Safety Committee, which includes members
from support organizations such as Industrial Safety. The Site Safety Committee also
reviews the incident. This committee is primarily composed of personnel from the PMTs

and the operations organization, -
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The Central Committee reviews oversight of performance and monitoring; whereas the
Site Committee resolves the issues causing the incident. In addition, there is a Senior
Management Review Board to which the Site and Central Committees report. The
Review Board is charged with resolving policy questions. The SR ISB would benefit in
the electrical safety incident investigation and response activities by having a trained
electrical safety expert available either through support contractors or full-time staff.

Root cause analysis is performed using a graded approach that requires indepth analysis
of more severe incidents. However, as identified by the SRS self-assessment, followup
activities associated with incidents have not been proceduralized.

Generic Lessons Learned

SRS has a data base, the Site Item Reportability and Issues Management (SIRIM),
structured to meet the requirements of DOE 5000.3A. A subset (Impacts) of SIRIM is
used to track the status of corrective actions. The requirements for this data base are
defined in Manual 1B, MRPs 4.08 and 4.09. SIRIM is not fully implemented, and its
value is not recognized across the site. The Industrial Safety group indicated that it does
not routinely monitor the data base, a practice that could assist in identifying safety
issues. Also, the Reactor Division has developed its own tracking data base, the Master
Tracking System. The Task Group believes that other divisions may also have their own
data bases; however, within the timeframe of this review, no other divisions could be
examined.

The Facility Safety Evaluation Section (FSES) is responsible for generating lessons
learned at the site. FSES issues lessons-learned bulletins and a weekly newsletter that
focuses on major issues across the DOE complex and the nuclear industry. The FSES
..organization-addresses-only- those lessons-learned that are of major importance.. For.
example, when the Task Group asked whether a lesson learned would typically be
generated from an electrical shock incident, FSES indicated that, as a matter of policy,
this would not occur unless several similar electrical shock mczdents were reported,
thereby establishing a trend. :

Essentially, a deficiency exists in the lessons-learned program as it relates to electrical
safety. How lessons learned would be addressed for a serious electrical incident is not
clear. A formalized process does not exist across the site to generate lessons learned on
electrical safety. The SERB is the focal point for electrical lessons learned that are
based on the board’s own experience and initiatives. Although the SERB is only an
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advisory body, it plays a key role in the area of electrical safe})f. How_ever, no fgrmai
responsibility is defined for many of the board’s support activities. Wlthputlsug. E}nished
formal charter, the impact of the support role of the SERB is inappropriately dimi .
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SLAC
Stanford Linear Accelerator Center

The Stanford Linear Accelerator Center (SLAC) is a single-purpose laboratory located
in Palo Alto, California. SLAC is dedicated to experimental and theoretical research in
elementary particle physics and to the development of new techniques for high-energy
accelerators and elementary particle detectors. The Stanford Synchrotron Radiation
Laboratory (SSRL) is dedicated to research in atomic and solid-state physics, chemistry,
biology, and medicine. SLAC is operated for DOE by the Leland Stanford, Jr.,
University in accordance with a not-for-profit management and operations (M&O)
contract. Organizationally, SLAC is operated under the purview of DOE’s Assistant
Secretary for Energy Research (ER). DOE’s San Francisco Field Office (SF) provides
an onsite presence and daily oversight of operations at the laboratory through the DOE
Stanford Site Office (SSO).

The SLAC site comprises 426 acres of land owned by Stanford University and has been
in continuous use for over 25 years in a national research program that has made major
contributions to the natural sciences. The SLAC FY 1993 budget is $164.8 M (including
$19.1 M for SSRL). SLAC has a staff of, 1574 (including 149 for SSRL) and is one of
the few laboratories in the world that conducts original research related to the basic
constituents of matter. The Task Group reviewed the electrical safety programs of SSO
and SLAC, including a limited review of programs at SSRIL..

Electrical Safety Program Summary

The electrical safety program currently has the active support and involvement of
management, The Director of SLAC has established committees to assist in managing

- programs and addressing issues related to safety. Problems associated with an old-and -
deteriorating electrical infrastructure are known to exist, and a detailed study to replace
this equipment has been performed.

Implementation of OSHA requirements, as defined in 29 CFR 1910, Subpart §, and 29
CFR 1926, Subparts K and V, has not yet been achieved by the electrical safety program
at SLAC. Until these requirements are implemented, program deficiencies will continue
to exist in the areas of safe work practices, training, and the use of protective equipment.
A number of assessments have identified deficiencies in electrical design and lack of
compliance with the installation codes; however, when implemented, corrective action
plans already in place should minimize worker exposure to these hazards.
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Policies and procedures related to electrical safety are in place. In general, however,
they do not reflect OSHA requirements and, in some cases, are in conflict with those
requirements. Work control and planning consistent with DOE 4330.4A, Maintenance

Management Program, are needed for electrical work, but implementation is not planned
before 1995,

The electrical safety culture and conduct of operations at SLAC are inconsistent across
the organization. For example, some research groups maintain that their education and
experience exempt them from formal training to recognize and avoid electrical hazards
in the workplace. SLAC’s safety meetings to discuss electrical safety issues are scheduled
and routinely held in only one area of the organization. These meetings can be used to
obtain important information concerning electrical safety and could facilitate
dissernination of information throughout the Laboratory. Management and staff
participation in such meetings on a routine basis could result in significant benefit for the
laboratory.

Management has established procedures to monitor electrical equipment for
deterioration in order to prevent catastrophic failure. The surveillance program for
electrical safety consists primarily of annual audits and surveillance inspections
conducted by the SLAC Environment, Safety, and Health (ES&H) Division, plus self-
assessments and quarterly walkthroughs performed by line management. SLAC
management’s first audit of the Electrical Safety Program is scheduled for February 1993.

Formally documented qualifications are not in place for electrical workers. Such
qualifications are needed to ensure that the requirements of 29 CFR 1910, Subpart S,
are met. Management has recognized the need to have more individuals trained in the
process of root cause analysis. A formal root cause analysis process will ensure that
effective solutions are found for issues affecting electrical safety at the facility.

The Task Group concluded that SLAC will remain vulnerable to electrical safety
incidents until the lockout/tagout system is fully implemented and verified. The system
is currently ineffective because of inconsistent application. In addition, all personnel
must receive training pertinent to electrical safety and fully compliant with CSHA
regulations. '
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Management Role

Management at SLAC is knowledgeable about electrical deficiencies and is particularly
concerned about the deteriorating electrical infrastructure and the burden it places on
worker safety. Management is aware of electrical safety incidents involving personnel
and equipment. A disciplined approach for ensuring that DOE Orders and OSHA
requirements are properly assessed and that detailed implementation plans are prepared
is currently being pursued.

SLAC lacks appropriate policy documents and implementing procedures for key
elements of 29 CFR 1910, Subpart S, Electrical. Neither the Environmental, Safety and
Health Manual (ESH-100) nor other documents fully implement these requirements. In
some cases, the ES&H Manual directly conflicts with OSHA requirements. In addition,
the lack of upper tier documents results in incomplete or confusing implementation at
lower levels of the organization. Safety-related elements, including training, selection
and use of work practices, use of equipment, and safeguards for personnel protection,
are not consistently implemented across the organization. The Quality Assurance and
Compliance Department is responsible for internal independent oversight of the
electrical safety program and has scheduled a program review for 1993.

Management involvement is accomplished through the Environmental, Health, and
Safety Coordinating Council, which is composed of senior managers and reports to. the
SLAC Director. In addition, an Electrical Safety Review Committee has been
established to review major new projects for electrical safety and to conduct periodic
inspections. However, the committee is not chartered for oversight responsibility. SLAC
has implemented a plan that tracks, trends, and prioritizes corrective actions designed to

_ close out deficiencies.identified by.the Tiger Team Assessment and other external and

internal appraisals. The self-assessment performed by SLAC before the arrival of the
Tiger Team included a site survey that revealed numerous electrical deficiencies as well
as a programmatic appraisal. The specific deficiencies are incorporated in the corrective
action management system and are being tracked to closure. However, the Task Groups
determined that programmatic findings identified in the self-assessment and not related
to Tiger Team findings were not entered into the tracking system and have not been
evaluated for priority relative to other findings.

SLAC management is prominently involved in the safety program. For example, the
Director visits work sites as his schedule permits. He established the Environmental,
Health, and Safety Coordinating Council to focus on safety issues, and he is in the
process of initiating a disciplined. approach to the implementation of OSHA
requirements throughout the organization. Recognizing that older electrical equipment
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presents additional challenges to worker safety, the Director recently took a very
personal interest in a serious electrical shock incident. The Associate Director,
Technical, visits the workplace several times a week. His subsequent reports are
intended to ensure a safe work environment for employees and to disseminate
information about hazardous conditions.

The availability of resources is an important issue in resolving electrical deficiencies. For
example, implementation of the recommendations of the Conceptual Design Report
(prepared to define electrical equipment upgrades in order to reach comphance with the
requirements of 29 CFR 1910, Subpart S, and to reduce hazards inherent in mamtalmng
older equipment) will require additional resources. Implementation of DOE 4330.4A is
currently scheduled for 1995. Early implementation of certain elements of the Order
related to planning and work authorization would improve safety; however, additional
resources would be required. Finally, formal configuration management for electrical
systems does not exist at SLAC, and resources to establish such a program are not
available.

The DOE Site Office has not issued policy statements concermng electrical safety for
either the contractor or DOE employees. SSO is still in the process of establishing and
obtaining agreement concerning its oversight responsibilities at SLAC. As vet, no
specific audits of electrical safety have been conducted or scheduled. Recent functional
appraisals, the Tiger Team, and SI.AC self-assessments have identified numerous
electrical code deficiencies that are being tracked to closure. During April 1992, a
performance assessment was conducted by Site Representatives from the DOE Office of
Environment, Safety and Health (EH). The assessment evaluated the effectiveness of
the DOE San Francisco Field Office (SF) at SLAC and identified specific and
programmatlc issues related to electrical safety. To date, SSO has not rece;ved any
instruction from the PSO on correction of these deficiencies.

Policy and Procedures

There is a general lack of policy documents and implementation of procedures for key
elements of 29 CFR, Subpart S. These procedures should provide clarification and
information to assist in decisions for the safe conduct of electrical work and should be
included in the requirements of 29 CFR 1910.331-335. Procedures for worker pracuces
dealing with low voltage are lacking. Only a limited number of draft procedures are in
place to ensure safe lockout/tagout practices.
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 The lockout/tagout procedure at SLAC has the potential to meet the OSHA o
.~ Tequirements of 29 CFR 1910.147 and 1910:333, but because of inconsistent ‘application
- of the procedure, it is currently ineffective. Personnel working in the field apply the
_procedure with little or no guidance or training on its application. This situation has = -

- resulted in confusion about how and when the procedure should be applied and could

- potentially create an unsafe work environment. -

~ Electrical Safety Culture and Conduct of Operations =

. The transition to a modern safety culture is not complete at SLAC and was found to be
- advancing slowly. This is evident from the interviews conducted by members of the Task

.- Group, which included opinions expressed by some employees that their advanced

- education and training or.their special qualifications should result in exemption from

. electrical safety training. Regardless.of this position, the OSHA regulations clearly

- require all employees to be trained according to their risk of exposure to electrical

. ‘Electricians currently receiva_:_exténsive training, usually requiring an apprentlcesmp _' i
- during the first years of work. This occupational group would require additional training
- pertaining to electrical work practices covered under this regulation. . .~

- At SLAC, workers use leather gloves to service and maintain circuits energized at less
~than 600 volts using 29 CFR 1910.335 specifies: the use. of electrical protective - .
equipment, and leather gloves do not meet the requirements for energized low-voltage
work.  No'evidence was found to indicate that the appropriate electrical protective .
equipment was being provided or used. ‘Some supervisors ‘also expressed the view that
- they need not receive the same level of training required of their subordinates. In
~~addition, electrical workers at SLAC are not receiving training that is required by 29

CFR 1910.332 for electrical safety-related work practices, including selection and use of
- .equipment and safeguards for personnel protection. Nonetheless, some workers -

~evidenced a positive attitude toward the requirements of a modern safety culture.

- Safety meetings to discuss electrical safety issues are scheduled and routinely held in only
one area of the SLAC organization. These meetings can be used to obtain important
information concerning electrical safety and could facilitate the dissemination of
information throughout the laboratory.. Management and staff participation in such
meetings on a routine basis could result in significant benefits for SLAC.

Equipment monitoring to preclude catast'ro'p'hic failures is currently in place.
Transformer gas and oil analysis, infrared surveys, and equipment monitoring will
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provide indications of incipient problems before they result in equipment failures that
could compromise worker safety. SLAC management recognizes that full compliance
with 29 CFR 1910, Subpart S, is a requirement for onsite electrical work being
performed by outside contractors.

Post-Tiger Team Corrective Actions

Corrective actions related to electrical safety have been prioritized and are being tracked
by the ES&H Division. Corrective action for the primary electrical safety finding (Tiger
Team Concern WS-4.4) has not yet been completed. This finding has been prioritized as
No. 17 of 206 findings and is scheduled for completion on March 1, 1993. Although the
task for the primary finding will be completed on time, procedures and processes will
remain under development,

Although monthly status reports are provided to DOE and SLAC management, they are
not sufficiently detailed to determine the status of ongoing corrective actions. This is the
case for all corrective actions, not just.those related to electrical safety, A corrective
action running behind schedule might not be recognized as such until the month before
its scheduled completion. Management does not need to know the status of all tasks
associated with each corrective action; however, it does need to know the status of high-
priority items. The ES&H Division is working on preparing more detailed reports to
resolve this problem. :

Some self-assessment corrective actions (i.e., those not picked up as part of the Tiger

Team corrective action plan) have not been entered into an action plan. Milestones for
corrective actions related to electrical safety have been completed on time or are ahead
of schedule. The auditing system established by the Quality Assurance and Compliance

... Department is effectively closing out corrective actions within the SLAC organization. S
- 850 has developed draft procedures for validating and closing out Tiger Team corrective

actions. To date, however, none of these actions have been closed.

Surveillance Program

SLACs surveillance program for electrical safety consists primarily of annual audits and
surveillance inspections conducted by the ES&H Division and self-assessments and
quarterly walkthroughs performed by line management. The ES&H Division has
scheduled the first audit of the Electrical Safety Program for February 1993 and will
provide management with summaries of its findings. In the interim, surveillance
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inspections of various aspects of electrical safety are being conducted. Surveillance
inspections are generally narrower in scope than audits,

In a memorandum concerning the execution of safety responsibilities, the Director of
SLAC tasked line managers to conduct safety walkthroughs of the work spaces under
their supervision, using a checklist developed by the ES&H Division, The checklist
includes only one paragraph (four lines referring to codes and regulations) on electrical
installations. Unless line managers are trained on these various codes and regulations,
the walkthroughs they conduct will likely be superficial. This absence of training was a
concern that was identified in the SLAC self-assessment conducted in September 1991.
The finding from the self-assessment does not appear in a corrective action plan;
consequently, its correction may or may not be accomplished. '

SLAC was found to have an appropriate level of staffing to provide oversight of
electrical safety activities. However, the laboratory’s line managers were not shown to
have received the appropriate training to conduct self-assessments and walkthroughs
related to electrical safety.

Findings from audits and self-assessments are currently tracked on different systems.
This situation could lead to confusion in the effort to ensure that all corrective actions
are being implemented. More positively, SLAC is in the process of consolidating
findings from audits and self-assessments into a single tracking system. Such a
consolidation will facilitate prioritizing and trending the implementation of corrective
actions. Findings related to electrical safety identified by various audits and assessments
should be grouped under the same category, with cross-references included as _
appropriate. Also, a self-assessment program, including electrical safety under OSHA, is
being implemented. : _

-.880 personnel-have had basic OSHA training and rely on the SF Environment and =~~~ "

Safety Support Division (ESS) for specific electrical safety support. For functional
appraisals, reviews, and oversight, SSO depends on ESS for specific ES&H technical
support. Electrical safety represents only one aspect of an OSHA review. The SSO
should consider initiating additional site-specific electrical safety training and should
conduct separate electrical safety reviews.

Expertise/Qu_aliﬁcations of Electrical Safety Personnel .

The qualifications of electrical personnel (e.g., electricians, technicians, researchers, and
welders) are not formally documented. Such documentation is necessary to help
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establish the minimum qualification for electrical workers and the training required for
qualification according to 29 CFR 1910.331-335.

As indicated previously, some electrical work is being performed by scientific
professionals who may not be qualified under OSHA regulations 29 CFR 1910.331-335,

Electrical Safety Training

Although some electrical safety training for less than 600 volts is being taught at SLAC,
it must be supplemented with the requirements of 29 CFR 1910.332, as they relate to
their respective job requirements, to satisfy the regulation fully. . A system is not in place
to ensure that all employees who require electrical training are identified throughout the
laboratory. SLAC policy stipulates that individual supervisors are primarily responsible
for identifying and providing appropriate electrical training. Although this approach may
have worked effectively in the past, SLAC should consider a system to ensure that all
personnel receive the appropriate electrical training required by 29 CFR 1910, Subpart S.

Electrical workers at SLAC do not receive all training that is required under 29 CFR
1910.332. The Task Group found evidence that employees whose work involves
potential exposure to energized parts at operations of 50 volts or greater are not always
trained in safety-related work practices required by 29 CFR 1910.331-335.

Electrical workers do not always use the correct personal protective equipment when
performing work on or near energized low-voltage equipment (including troubleshooting
and testing of circuits) as required by 29 CFR 1910.331-335. 29 CFR 1910.333
specifically classifies troubleshooting as energized work and requires that suitable safe
work practices be followed. : o o :

~ Some employees believe that, because they are electricians or researchers, training in

work practices related to electrical safety is not needed. 29 CFR 1910.332 does not
exempt any of these individuals from training if they are exposed to electrical hazards.

Electrical Safety Incidents

SLAC does not appear to have a formal, documented program for investigating electrical
safety incidents. Although investigations of incidents have been conducted, their
thoroughness is questionable. For example, the report on an accident occurring at
Substation 507 on October 16, 1992, does not include root causes analysis. Further, the
report found that both the injured electrician and the contract electrician at the scene
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failed to read the warning signs posted on the switch cabinet door. The report did not
address the question of why these individuals failed to read the signs. The circumstanc.:es
surrounding other findings also needed more indepth inquiry. SF reached this conclusion
after conducting a review of the accident report and notified SLAC accordingly. The.SF
Manager did not accept the initial accident report as complete. After an internal review
conducted on December 2, 1992, SF requested that the Accident Investigation
Committee consider additional issues and root causes not covered in the report. On
December 18, 1992, the committee provided an updated accident report, as requested,
including the additional information requested and a root cause analysis. This updated
report was found acceptable to SF.

The quality of root cause analyses for electrical incidents is determined (or limited) by
the experience and knowledge of the personnel who conduct the reviews and not b.‘/f the
rigor of the process. Until an effective root cause analysis process is in place, solutions
to remedy electrical safety incidents may not be sufficiently effective. Management .
recognizes the need to have more individuals trained in the area of root cause analysis.

Post-Incident Response

SLAC does not have a fully documented program for responding to electrical safety
incidents. For example, the part of the program that emphasizes correcting personnel
hazards and restoring the facility and equipment to a safe condition is not documented.
The program does, however, ensure the availability of medical assistance as nefaded, a
policy that is documented in ES&H Bulletin Nos. 06 and 07. These two bulletins
describe procedures for handling worker injuries for non-SLAC and SLAC personnel,
respectively, a description of available medical assistance is included.

" The site has a program for investigating and critiquing all electrical safety incidents, but
the Task Group found no evidence that the program is documented. Root causes are
not promptly identified, but lessons learned are developed from electrical safety
incidents. Some lessons learned result in the preparation of ES&H bulletins. Lessons
learned are also published in the form of memoranda from the SLAC Director to
managers and supervisors.

SLAC does not have a documented program ensuring that personnel hazards are
corrected or that facilities and equipment are restored to a safe condition after an
incident occurs. Although these issues may be addressed in most or all instances,
appropriate responses cannot be assured in the absence of a more formal process. As
indicated above, root causes for electrical safety incidents are neither completely nor
promptly identified at SLAC.
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Generic Lessons Learned

SLAC has a program for investigating and critiquing all electrical safety incidents, but
the Task Group found no evidence that the program is documented. Safety meetings to
discuss electrical safety issues are scheduled and routinely held in only one area of ti.le
‘SLAC organization. - Management and staff participation in such meetings on a routine
basis could result in significant benefits for the laboratory. Root causes are not promptly
identified. : -

Lessons learned are developed from electrical safety incidents. Some lessons learned
result in the preparation of ES&H bulletins. The SLAC Director has initiated a lessons-
learned bulletin system to disseminate information on serious accidents and near-misses.
In addition, lessons learned are published in the form of memoranda from the SLAC
Director to managers and supervisors. :
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UMTR'A
Uranium Mill Tailings Remedial Action Project

The Uranium Mill Tailings Remedial Action Project (UMTRA) is a remediation and
environmental protection program operated by the DOE. UMTRA'’s Congressionally
mandated mission is to clean up and control residual radioactive materials from
designated inactive uranium processing sites and to eliminate existing and future .
environmental health hazards caused by those materials. UMTRA’s primary focus of
operations is at several sites located in the western part of the United States.

On November 11-12, 1992, the Task Group visited the UMTRA Site at Grané Junction,
Colorado.. The site visited is small, but important, because it houses the activities of ‘a
non-GOCO contractor operation. Representatives from UMTRA management, as well
as the technical assistance and remedial action contractors and subcontractors, were
present during the review.

Organizations and contractors that were contacted include the DOE’s Project Manager
for UMTRA and staff from the Albuquerque Field Office (AL); MK-Ferguson Company,
the remedial action contractor (RAC); and Jacobs Engineering Group, Roy F. Weston
Company, Sergent, Hauskins, and Beckwith, and Geraghty and Miller, the technical
assistance contractors (TACs). The ICC Corporation, the prime subcontractor to the
RAC, was also contacted by the Task Group during the visit.

Electrical Safety Program Sum_mary

The Task Group’s major findings centered around (1) the need for expertise in the area
of electrical safety on the part of DOE and its contractors, (2) professionally prepared

. design &ﬂd--as.bu.ﬂt__.drawings__depicting..:electricaI S}’Sterﬂs,aﬁé(3) Oversightprocesses for e

electrical safety. The DOE Headquarters Office of Environmental Restoration and
Management (EM) has limited involvement in conducting oversight of, or in providing
electrical safety technical support to, UMTRA. General expertise related to
environment, safety, and health (ES&H) is available through DOE, MK-Ferguson,
Weston, and several of the subcontractors at the Grand Junction site. However,
UMTRA does not have access to adequate specialized expertise in electrical safety. An
electrical safety program that implements the requirements of 29 CFR 1910, Subpart S,
and 29 CFR 1926, Subparts K and V, does not exist. )

The DOE project management staff is small and therefore must rely primarily on the

RAC and TAG:s for expertise related to safety, including their very limited e:fp.erti.se in
electrical safety. At present, these contractors provide limited onsite capabilities in the
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areas of electrical safety. The TACs are responsible for assisting DOE with safety audits
of RAC operations, including electrical safety. The UMTRA staff oversees the TAC.
This oversight chain has limited expertise in the discipline of electrical safety. DOE and
contractor management is aware of this problem and is in the process of correcting it.
One of three new TAC safety positions has been reserved for an individual with
electrical safety qualifications. UMTRA will also schedule additional electrical safety
training for DOE and contractor staff through the DOE Electrical Safety Committee.
DOE and contractor staff will be scheduled to receive electrical safety training as soon
as it becomes available.

Most UMTRA activities are characterized as "temporary" and little effort is given to
maintaining design and as-built plans and drawings. This makes determination of circuit
loadings and layout difficult. Electrical installation schematics are committed to the
memories of electricians, not to paper. Moreover, electricians, not design engineers,
make decisions about the design and specifications of electrical installations. Although
as-built drawings are not yet being prepared by the RAC and electrical subcontractor,
plans do exist for developing these documents in the near future.

Tracking and closing of incidents and identified deficiencies by the RAC is timely and
complete, but DOE is not involved. A DOE issue tracking system is currently under
development. Trending of identified deficiencies is not performed.

The RAC has few procedures in place for its electrical activities, including
lockout/tagout and safe conduct of electrical work. Revised procedures will be
developed in conjunction with the above-discussed effort to increase the project’s level of
expertise and training in electrical safety.

UMTRA reports directly to EM-AL and receives programmatic guidance from the EM
_ Office of Southwestern Area Programs (EM-45). However, the reporting relationship to
EM is for management, not for technical support in such areas as occupational safety
and health. Consequently, EM and AL provide neither expertise nor oversight for
electrical safety. : '

Existing safety policies and procedures cover lockout/tagout, but a work practices
program for electrical safety and training for both "qualified" and "unqualified" personnel
(as defined by OSHA 1910.331-335) has not been provided. In addition, the UMTRA
organization uses an assured equipment grounding conductor program, but this program
does not include all elements required by OSHA, such as testing for continuity and
implementation by qualified personnel. This program needs revision with respect to both
implementation and administration in order to comply with the OSHA standards.
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UMTRA and contractor personnel were very helpful and cooperative during the Task
Group review, and they expressed a willingness to implement improvements for the
electrical safety program as quickly as possible.

Management Role

Two major contractor activities are accomplished through UMTRA: (1) the TAC
provides technical support and oversight functions, and (2) the RAC performs the
physical work associated with site cleanup and restoration and oversees work performed
by its subcontractors (e.g., ICC, and their subtier Westran, Inc.). UMTRA project .
Management and staff direct the activities of these contractors. Because the size of its
occupational safety and health staff is limited, UMTRA must rely on the RAC and TAC
to exercise most of its day-to-day influence at remediation sites.

The RAC has recently demonstrated its support of electrical safety through increased
Corporate attention in the areas of policies, procedures, and personnel qualifications.
There is also a growing emphasis on site contractor and subcontractor management
involvement in electrical safety programs. RAC management participates in weekly site
surveillance, tool box safety meetings, and subcontractor coordination activities, all of
which are part of the safety program. The DOE UMTRA Project Office does not
actively participate in these activities,

UMTRA site management is aware of electrical safety deficiencies identified through.
DOE and contractor (RAC and TAC) audits. Such deficiencies are tracked, and their
correction is verified. The RAC provides information on electrical and other safety
issues/findings to all project sites and incorporates appropriate issues into the "legsons
learned manual." However, a program is not currently in place to trend deficiencies, and
the responsibility for resolving contractor-identified deficiencies has not been assigned to
specific organizations. The size of the UMTRA staff is not adequate to focus on ‘
electrical safety deficiencies. The RAC has recently added ES&H site managers to its
support network for these safety programs, an action that was intended to facilitate the
prompt correction of most deficiencies.

Policy and Procedures

In general, all policies for UMTRA sites are developed by the UMTRA Project Office,
which has developed an ES&H plan that comprises UMTRA policies and goals. The
plan references appropriate DOE, OSHA, and NEC requirements and standards for
electrical safety but does not include the requirements of 29 CFR 1910.331-335.
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As stated in the ES&H plan, the UMTRA Project Office and the TACs are responsible
for auditing the activities of the RAC. The plan also calls for the RAC to provide
oversight of their subcontractors and requires the subcontractors to perform self-
assessments. Electrical safety is addressed as part of the general category of safety and
health during these oversight activities.

The RAC’s safety policies and implementing procedures are currently being developed.
The Safe Conduct of Electrical Work policy and the lockout/tagout procedure, however,
have been promulgated down to the RAC subcontractors. The RAC is strengthening its
ES&H organization at both the RAC-Albuquerque Project Office and the Grand
Junction site to formulate and implement policy more effectively and to develop related
electrical safety procedures. This process includes strengthening the onsite ES&H staff
in the area of electrical safety.

The RAC’s oversight program currently incorporates most of the OSHA requirements of
29 CFR 1926; however, 29 CFR 1910, Subpart S, and DOE requirements have not been
comprehensively addressed. The RAC is aware of these deficiencies and is developing
comprehensive electrical safety procedures to satisfy these requirements, as well as
specific calibration procedures for activities involving electrical hazards. The RAC is
also developing specific responsibilities in the area of electrical safety for electrical
subcontractors as part of its revisions of their Safe Conduct of Electrical Work
procedure. :

Electrical Safety Culture and Conduct of Operations

The responsibi}ities of DOE and contractor line management for electrical safety have
been clearly defined in UMTRA’s ES&H plan. Electrical safety is considered an

integral part of general safety and health for the project. The UMTRA Site Manager's

responsibility and authority for safety are clearly defined in the position description.
UMTRA site management does not actively participate in the electric safety program.

RAC management participates in weekly site surveillance, tool box safety meetings, and
subcontractor coordination activities, all of which are part of the safety program. RAC
responsibilities and accountabilities for electrical safety are detailed in their Safe
Conduct of Electrical Work procedure. '

Design modifications affecting electrical systems are rarely performed at UMTRA sites.
Most facilities are either as-built designs or temporary installations, The RAC does not
have prescriptive requirements for verification of electrical schematics. Also, the RAC
does not implement an electrical work control system (i.e., safe work permits) to address
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the electrical safety requirements, training, procedures, and personal protective
equipment for all electrical work conducted. Electrical work at the site is usually
performed by subcontracted electricians who are utilized on an as-needed basis, and not
by workers routinely assigned to the site. ' o

All electrical personnel used on site have been trained to follow the RAC lockout/tagout
procedure. Although this procedure addresses isolation of electrical equipment before
work is commenced on that equipment, the Task Group views the procedure as
inadequate because it does not meet the requirements of OSHA regulations.

Electrical interlocks are not available on UMTRA sites, and specific procedures are not
provided for employees working on or near exposed energized circuits. The RAC does

not allow work on energized circuits to date, and if necessary, a specific exemption can

be requested and may be granted.

The procedure also requires subcontractors to use qualified, licensed electricians, but it
does not include requirements for the specific electrical training in 29 CFR 1910.332.
The definition of "qualified," as established in the new Safe Conduct of Electrical Work
procedure, must include this requirement. '

Safe approach distances and clearance to overhead lines are described by OSHA and in
the new RAC Safe Conduct of Electrical Work procedure. The RAC does not define
insulation requirements for electrical work in its ES&H program for construction.
However, the RAC is developing criteria that will require subcontractors to have
procedures for such activities as overhead line monitoring.

The RAC does not issue electrical personal protective equipmant but does require that
nonconductive head protection be worn on site at all times. Subcontractor electricians
are required to provide their own appropriate equipment, supplies, and materials and to
ensure that they are in good working order. The RAC also oversees activities to ensure
that adequate protection is maintained, although no specific procedure is available to
address these activities and no prescriptive requirements are stipulated that electrical
equipment be approved by a nationally recognized or alternate testing laboratory.

Post-Tiger Team Corrective Actions

UMTRA was not the subject of a Tiger Team Assessment and is not required to develop
a post-Tiger Team action plan.

105



UMTRA

Surveillance Program

Oversight by DOE in the area of electrical safety, is superficial. One TAC (Roy F.
Weston Company) is responsible for performing this function, although it lacks the
expertise to conduct comprehensive surveillances of electrical safety. Electrical safety
surveillances performed by the RAC are also superficial,

A comprehensive surveillance of the electncai system has recently been performed for all
UMTRA sites by a RAC electrical engineer. In addition, the RAC has drafted a
comprehensive electrical safety system surveillance checklist for 1mplememat10n in the
near term. However, the Task Group is concerned that the volume of the items to be
checked may hinder effective implementation. . In other words, the checklist should not
be viewed as a substitute for surveillance conducted by a qualified electrical safety
expert. :

Periodic audits are conducted by the TAC supporting the UMTRA Project Office.” Each
active UMTRA site is audited at least once per construction season. However, expertise
in :mportant aspects of electrical safety is lackmg

Electrical safety findings identified by the TAC are . tracked and prioritized and
completion of corrective actions is verified. The RAC corrective action system includes
items and deficiencies identified by its surveillance activities, those performed by the
TAC, and other assessments conducted by UMTRA. The TAC currently tracks only
those items identified by xts and UMTRA's oversight activities, not those identified by
RAC surveillances.

The RAC performs weekly site surveillances that include review of electrical safety
against the OSHA reqmrements of 29 CFR 1926 and, more recently, 29 CFR 1910.
However, expertise in important aspects of electrical safety is lacking. RAC personnel
~also document and track deficiencies and ensure that corrective actions are completed.
In addluon, the results of all other audits are tracked to completmn Currently, neither
the RAC nor the TACs have a program to trend or perform trend analyses of identified
deﬁmenc:les

The general safety staff at the Grand Junction site recogmzes the need for a safety
expert with a stronger electrical background. The RAC is currently seeking to fill this
void and recently used electrical staff from their INEL project to perform surveillance on
the electrical systems on UMTRA sites.. The resulting report, issued in October 1992,
contained readily identifiable code and regulatory system violations but did not deal with
any system characteristics, engineering standards, programmatic issues, or electrical
safety-related work practices.
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Expertise/Qualifications of Electrical Safety Personnel

General ES&H expertise is available to the UMTRA Project Office at AL through the
RAC and TAC. However, these organizations do not have access to specific
qualifications and expertise in the area of electrical safety. The general safety staff at
the UMTRA site in Grand Junction recognizes the need to acquire the services of an
electrical safety expert, and the RAC is currently seeking qualified applicants.

Personnel from the TACs conduct ES&H compliance inspections periodically on the
UMTRA project, but these deal only with such highly visible issues as GFCI
requirements and testing. Further training is scheduled for the TAC personnel that will
include the requirements of 29 CFR 1910.331-335. The need to acquire electrical safety
expertise for UMTRA is necessary to maintain an electrically safe work site.

Electrical Safety Training

Training records exist and training programs are in place at UMTRA sites; however,
neither the training records nor the training programs have the depth to meet the OSHA
requirements for electrical safety training for all employees. The Task Group found no
documentary evidence verifying that this topic had been considered indepth. The RAC
did indicate that electrical issues have been discussed at."tailgate" safety meetings.

Electrical safety training at the UMTRA site in Grand Junction is a small part of a
4-hour general safety course administered to personnel working at the UMTRA sites.
The course is taught by members of the RAC staff, and participation is recorded in
employee files. Very little emphasis can be placed on electrical safety within the
framework of such a brief course that is dedicated primarily to radiation safety.
“Successful completion-of this course indicates that the employee is trained within-
corporate safety guidelines, with limited emphasis on electrical safety. The Task Group
found no evidence that participants internalize the material presented.

- Training in the use of the test equipment used for the "assured grounding program” is
virtually nonexistent. An interview with the individual responsible for training indicated
that only a "few minutes" of training took place. Moreover, the trainer had very little
background in the use of the testers. Documentation in the form of training procedures
and records were not kept.

The Task Group found no evidence that subcontractor electricians working on site are

trained to recognize specific UMTRA site electrical hazards. These craftsmen were
accepted as "qualified” based on their completion of the above-cited 4-hour safety course.
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The electrical subcontractor acknowledged that the only documented qualifications for
these employees are their licenses as Journeyman Electricians, issued by the State of
Colorado.

Incorporation of the new RAC Safe Conduct of Electrical Work policy into the training
program will enhance electrical safety at UMTRA. However, specific training in the
electrical safety-related work practices, as mandated in OSHA 29 CFR 1910.332, will be
required,

Electrical Safety Incidents

The DOE UMTRA Project Office and the TAC do not have a formal process for
investigating incidents of an electrical nature and do not address post-incident response
and generic lessons learned. The RAC has an Accident Investigation Procedure
(MORT), root cause-trained personnel, and a lessons-learned procedure, all of which
have been used for post-incident response. The highly mobile nature of UMTRA
activities and the small DOE UMTRA Project Office management staff present special
problems in this area. -
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The Under Secretary of Energy Appendix B
Washington, DC 20585

October 23, 1992

MEMORANDUM FOR ASSISTANT SECRETARY FOR CONSERVATION AND

RENEWABLE ENERGY

ASSISTANT SECRETARY FOR DEFENSE PROGRAMS

ASSISTANT SECRETARY FOR FOSSIL ENERGY

ASSISTANT SECRETARY FOR NUCLEAR ENERGY

ASSISTANT SECRETARY FOR ENVIRONMENTAL
RESTORATION AND WASTE MANAGEMENT

ASSISTANT SECRETARY FOR ENVIRONMENT,
SAFETY AND HEALTH '

DIRECTOR, OFFICE OF ENERGY RESEARCH

SUBJECT: FORMATION COF TASK'GROUP“MELEéTRICAL SAFETY
AT DEPARTMENT OF ENERGY FACILITIES

We have had a series of recent events involving
electrical shock to contractor employees at facilities
across the Department of Energy (DOE) complex. Some of
these could have easily resulted in fatalities. These
recent and recurring events, together with overall .
deficiencies in electrical safety practices identified
by the Tiger Team Assessment program, concern me.

The Secretary's March 1991 Occupational Safety and
Health initiatives are directed at strengthenlng line
management's accountability for assuring programs are
in place to protect our work force from such hazards.
While we are making progress in correcting the backlog
~of electrical deficiencies at our facilities, these
continuing incidents indicate that more effort is
warranted. As a first step, all operating contractors
are to immediately conduct a self- assessment of
electrical safety programs and practices at their
respective sites. These assessments are to be
documented and reported to the cognizant Program
Secretarial Officer.

In addition, I am directing the Assxstant Secretary for
Environment, Safety and Health to take the lead in
establishlng a task group to immediately review
electrical safety programs and practices across the
complex to identify measures to improve and ensure the
electrical safety of DOE and contractor employees. A
written report is to be prepared outlining the task
group's findings, including recommendations for
addressing these concerns. :
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In recognition of the urgency in which I view this
matter, I am waiving the 60-day minimum notification
requirement contained in DOE Notice 2321.1, so that the
task group may begin its field work as soon as
possible. DOE and contractor line management are asked
to participate in this review, as appropriate, to
ensure that lessons learned and needed changes in
practice are disseminated to all programs within the
Department. A status report and preliminary findings
are to be provided to me by November 30, 1992, on the
group's progress.

The actions required by this memorandum do not apply to

the Naval Reactors Program.
Hugo @:hn
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DOE TASK GROUP ON ELECTRICAL SAFETY REVIEW GUIDE




Appieradi f

U.S. Department of Energy
Office of Environment, Safety and Health
Office of Safety and Quality Assurance

DOE TASK GROUP ON ELECTRICAL SAFETY
REVIEW GUIDE

1.0 SCOPE

This Review Guide for electrical safety will be used to carry out the
responsibilities of the DOE Task Group On Electrical Safety. It is prepared
to assist in conducting performance-based assessments of DOE contractor and
subcontractor implementation of the DOE electrical safety program, and DOE’s
and contractor’s oversight of that program. DOE 1ine management must ensure
that its contractors and subconiractors comply with the electrical safety
requirements of OSHA Regulations 29 CFR 1910 Subpart S, and 29 CFR 1926
Subparts £ and V.

The objective of the electrical safety program is to ensure electrical safety
requirements, that are necessary for a practical safeqguarding of DOE and
contractor personnel, are being impiemented. Practical safe work procedures
include training of skilled and unskilled personnel who have a risk of
electrical shock. For exposure to energized components, safety measures shall
protect personnel against either direct bodily contact or indirectly through
some conducting medium such as a pole, ladder or an effective energy isolation
program, where applicable, such as lockout/tagout. 1In addition, only
qualified persons who are capable of working safely on energized circuits, and
are familiar with the proper use of special precautionary techniques, personal
protective equipment, insulating and shielding material and insulated tools,
may work on energized equipment.

This review of electrical safety will include examination of management’s role
in the electrical safety program, electrical safety policies and procedures,
electrical safety culture and conduct of operations, post-Tiger Team
corrective actions, the surveillance program, the expertise and qualtification
of electrical safety personnel, electrical safety training, review of
electrical safety incidents, post-incident response, and application of
generic Lessons Learned.

2.0 ATTRIBUTES AND LINES OF INQUIRY

The following attributes and lines of inquiry are intended to guide the
reviewer in conducting a performance-based review of electrical safety. These
guidelines are not intended to be all inclusive nor to inhibit the review team
from deviating from these guidelines to more thoroughly probe these or other
areas.
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2.1

2.2

Management Role

2.1.

1

DOt site management has issued policy statement(s) regarding
importance of electrical safety for DOE, contractors and
subcontractors,

DOE site management has periodically conducted audits of the
implementation of DOE and OSHA electrical safety
requirements.

Contractor site management has issued policy statement(s)
regarding importance of electrical safety for themselves and
their subcontractors.

Contractor site management has periodically conducted audits
of the implementation of electrical safety requirements at
their own and subcontractor operations.

DOE site management is aware of electrical safety
deficiencies and has implemented a system to ensure that
deficiencies are tracked, trended, prioritized, corrected,
and verified.

Contractor site management is aware of electrical safety
deficiencies and has implemented a system to ensure that
deficiencies are tracked, trended, prioritized, corrected,
and verified.

DOE, contractor, and subcontractor management actively
participate in electrical safety programs.

DOt and site management demonstrate management support of
electrical safety through the dedication of adequate
resources to identify and promptly correct electrical safely
deficiencies.

Policy and Procedures

2.2.

2.2.

2.2.

2.2.

1

2

3

4

Electrical safety procedures incorporate &1l appropriate DOE
and OSHA requirements.

Operations procedures incorporate all appropriate electrical
safety requirements.

Maintenance procedures incorporate all appropriate
electrical safety requirements.

Calibration procedures incorporate all appropriate
electrical safety requirements.
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2.2.5 Responsibility for the contractor and subcontractor
electrical safety program has been clearly defined and
accountability for implementation of that program has been
established.

2.2.6 Responsibility for contractor and DOE oversight of the
contractor and subcontractor electrical safety programs have
been clearly defined and accountability for implementation
of that oversight has been established.

2.2.7 The scopes of the electrical safety program and of the DOL
and contractor electrical safety oversight program include
all potentially hazardous electrical safety sources.

2.2.8 The electrical safety program and DOE and contractor
oversight programs incorporate all appiicable DOE and OSHA
requirements regarding electrical safety.

2.2.9 Design modifications by DOE, contractors, and subcontractors
inciude a review for electrical safety implications.

2.2.10 Contractor and subcontractor work control systems include a
review for electrical safety implications.

2.2.11 The contractor and subcontractor work controls system
includes control of work on energized equipment or near high
voltage sources including specifying special procedures and
precautions.

2.2.12 Oversight of work control systems includes oversight of
electrical work activities.

2.2.13 The contractor has a program to periodically inspect their
own and: subcontractor electrical systems and equipment.

2.3 Electrical Safety Culture and Conduct of Operations

2.3.1 DOE and contractor line management and staff responsibility _f%
and accountability for electrical safety have been clearly i
established.

2.3.2 DOE and contractor site management actively participate in

the electrical safety program.
2.3.3 Interviews indicate that site personnel at all levels

including subcontractors are aware of, and follow,
electrical safety requirements. ‘
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.10

.3.11

12

-3.13

.3.14

.15

Proper isolation boundaries are established prior to
commencing work on electrical equipment. Live parts are de-
energized prior to commencing work unless it is demonstrated
that de-energizing introduces additional or increased
hazards or is not feasible due to other limitations.

NOTE: 1In general, Tive parts at less than 50 volts need not
be de-energized for safety purposes.

Compensatory safety measures are taken, for live circuits to
which workers are exposed, to protect workers from
electrical shock. Such practices are those that prevent
direct or indirect contact with the live circuit.

The site has an effective lockout/tagout program that
includes electrical safety.

The site allows only qualified personnel to work on
energized circuits.

Personnel are aware of the safe approach distances to
overhead lines.

Personnel working near energized overhead lines are aware of
clearance and insulating requirements.

The site ensures that qualified personnel working or
monitoring near overhead lines are briefed and protected.

Personnel are aware of clearance/voltage requirements for
vehicle or mechanical equipment operating near overhead
lines.

The site provides protective shields, protective barriers or
insulating materials, as necessary, to avoid inadvertent
contact with Tive parts while personnel are working in
confined spaces.

The site takes compensatory action to prevent electrical
shock to personnel working with conductive materials, such
as duct work and pipes, near exposed electrical circuits.
Ladders with nonconductive siderails are used near exposed
energized sources.

The site prohibits the wearing of conductive apparel (rings,
watch bands, bracelets etc.) when personnel are working near
exposed energized parts unless the apparel is rendered non-
conductive by insulating means.

The site ensures that only qualified personnel defeat an
electrical interlock.
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2.3.16

2.3.17

2.3.18

2.3.18

2.3.20

2.3.21

2.3.22

Appendix E

The site ensures that portable equipment is properly
handled; free of visible defects; properly grounded and
operated in a conducive work location.

The site maintains protective equipment in a safe, reliable
condition and it is periodically inspected or tested.

Personnel wear nonconductive head and other electrical
protective equipment wherever there is a danger of head
injury, shock, or burns due to contact with exposed
energized e¥ectr1ca1 equipment.

When working near exposed energized circuits, arcing or
dangerous electric heating, the site ensures that all
applicable equipment is properly insulated (including
nonconductive ropes and handlines), or protective shields or
protective barriers (safety signs, barricades, or
attendants) are established where applicable.

Electrical schematics used for Tockout/tagout electrical
safety precautions have been verified to be accurate.

Electrical sources and hazards are properly labeled, warning
signs are provided as required, and access to electric
sources is secured as required.

Electrical equipment is approved by a nationally recognized
testing laboratory or has been approved through an alternate
program approved by DOE.

Post-Tiger Team Corrective Actions

2.4.1

2.4.2

2.4.3

2.4.4

2.4.5

All post-Tiger Team electrical safety corrective actions
have been tracked, trended, and prioritized. Completed
corrective actions have had closure verified.

DOE and contractor oversight organizations have audited
ciosure of post-Tiger Team electrical safety corrective
actions.

DOE and contractor management are aware of status of post-
Tiger Team electrical safety corrective actions.

Post-Tiger Team electrical safety corrective actions have
been completed or are scheduled for completion in a time
frame commensurate with the potential hazard.

Post-Tiger Team electrical safety corrective actions have

been accelerated for completion based on repetitive events
since completion of the Tiger team.
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2.5

2.6

2.7

Surveillance Program

2.5.1

The contractor conducts routine surveillance of the full
scope of their own and their subcontractors’ electrical
safety activities (inciuding Tockout and tagout).

Findings from electrical safety surveillance activities are
documented, tracked, trended, prioritized, corrected, and
verified to be closed.

DOE and contractor oversight organizations conduct routine
oversight of the full scope of electrical safety activities.

Findings from DOE and contractor oversight organization
audits of electrical safety activities -are documented,
tracked, trended, prioritized, corrected, and verified to be
closed.

Programmatic changes to the electrical safety program are
made as indicated by findings from DOE and contractor line
and oversight findings.

DOE and contractor evaluations of status of the site
electrical safety program are consistent with the evaluation
by this Task Group.

Electrical safety findings from this Task Group review are
consistent with findings from DOE and contractor
organizations.

DOE and contractor line oversight of the electrical safety
program has the appropriate level of staffing as evidenced
by frequent oversight of the full scope of electrical safety
activities.

Expertise/Qualifications of Electrical Safety Personnel

2.6.1

2.6.2

DOt and contractor line and oversight personnel with
responsibilities for electrical safety have well-defined
qualification and expertise standards and meet those
standards.

DOE and contractor line and oversight personnel responsible
for electrical safety activities understand their
responsibilities and have the appropriate expertise and
qualification to carry out those responsibilities.

Electrical Safety Training

2.7.1

Electrical Safety Training is conducted periodically for all
site personnel.

E-6




Appendix E

2.7.2 Electrical safety training is formally scheduled in a
documented training program for all personnel assigned
electrical safety activities.

2.7.3 Electrical safety training incorporates all pertinent DOE
and OSHA requirements.

2.7.4 Training is conducted as required for those workers who face
risk of electrical shock, with emphasis on those with
increased risk.

2.8 Electrical Safety Incidents

2.8.1 The site has a program for thorough investigation of
electrical safety incidents.

2.8.2 The root causes for electrical safety incidents are
identified and the root causes, nat just the symptoms are
corrected.

2.8.3 The number of electrical safety incidents are minimized and

incidents or root causes of incidents are not repetitive.
2.9  Post-Incident Responée

2.9.1 The site has a documented program for responding to
electrical safety incidents including securing of personnel
hazards, ensuring availability of medical assistance as
needed, and restoration of the facility and equipment to a
safe condition.

2.9.2 The site has a program for investigation and critique of all
electrical safety incidents.

2.9.3 Root causes for electrical safety incidents are promptly
identified and corrected.

2.9.4 Critiques are conducted with affected personnel for all
electrical safety incidents.

2.9.5 Lessons Tearned are developed from electrical safety
incidents and are communicated to facility personnel through
training programs.

2.10 Generic Lessons Learned

2.10.1 The site has a program to trend electrical safety at the
site.
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3.0
3.1

3.2

3.3

4.0

.”6“”“””805 5483.1A, "Occupational Safety and Health Program for DOE

2.10.2 The site has an electrical safety review program to
incorporate information from findings and lessons learned
from on-site assessments and incidents, from DOE-wide
electrical safety sources, and from industry electrical
safety sources.

2.10.3 Results from the electrical safety review program are used
to modify the site electrical safety program and are
incorporated in the various site electrical safety training
programs.

STANDARDS AND REQUIREMENTS

Specific DOE Orders and Standards.

0 DOE 5480.4, "Environmental Protection, Safety, and Health
Protection Standards."

Contractor Employees at Government-Owned Contractor-Operated
Facilities."

0 DOE Electrical Safety Manual.
OSHA Title 29 CFR Requirements.

0 29 CFR 1910, "Occupational Safety and Health Standards for General
Industry," Subpart S.

0 29 CFR 1926, "Safety and Health Standards for Construction,”
Subparts K and V.

Industry Standards
0 ANSI/NFPA 70-1981, "National Flectrical Code."

 GUIDANCE TO REVIEWER

This review guide is intended to assist in conducting a performance-based
review of electrical safety at DOE facilities. It is not to be considered as
all inclusive, inflexible or limiting reasonable assessment concentration when

Tines of inquiry responses dictate that an area must be more thoroughly
probed.
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APPENDIX F
PERSONNEL INTERVIEWED

Hanford Reservation

Alan Aunspaugh WHC
B. Baker WHC
R.H. Beers KEH
JR. Bell WHC
R.J. Bliss WHC
Mike Boger WHC
Kris Bonewell WHC
John Cavanaugh DOE
K.I.. Davie WHC
G.W. Duve WHC
R.T. French KEH
B.J. Gray WHC
Phil Hamric DOE
Ed Harding WHC
Susan Harrington WHC
A.R. Hawkins WHC
V.Y. Herndon WHC
Don Huddleson KEH
Kathy Irish KEH
Bill Johnson WHC
K. Jordon WHC
M.A. Kelley WHC
G.N. Knight KEH
JR. Knight WHC
Dennis Kubie WHC
John B. Levine WHC
Erv Martin KEH
David McCulley WHC
Ron McMuffy KEH
D.W. McMyler KEH
C.M. Monasmith WHC
Tim Nearing WHC
Frank Orsag WHC
Dan Ridgley WHC
Mike Robbins KEH
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Jay Roberts WHC
Tom Schiidknesht WHC
Mark Schwartz WHC
W.F. Sheely WHC
Steve Sherman KEH
Rich Slocum WHC
David Smith KEH
W.L. Smoot WHC
Randy Spanial KEH
Jack Strait WHC
D.E. Trail KEH
Frank Turner WHC
Rick Wible DOE
Bert Winschell WHC
Doug Wright KEH

Idaho National Engineering Laboratory

Doug Airmet WINCO
Brent Avery EG&G
Bill Baxter EG&G
Jeff Beasley EG&G
Brett Belnap EG&G
Gerry Bowman DOE
Jeff Bradford EG&G
Gary Braun EG&G
Brad Briggs EG&G
Rod Briscoe EG&G
Randy Burns MK-FIC
W.E. Chalk MK-FIC
W.K. Clegg WINCO
John Collins WINCO
P.H. Contreras DOE

D. Cooper WINCO
John Cox EG&G
David Daniels EG&G
George Dials DOE
Mike Findley MK-FIC
Frank Fogarty EG&G
J.K. Ford DOE




J.C. Givens

Bill Gray

Jim Gregory

D. Guili

Wayne Halcomb
J. Hall

Kevin Harris
R.B. Hatch
Gene Hicks
Terry Howard
D.R. Johnson
J.A. Jones

T. Kavran

Gary Keith

J.O. Keson
David King

D, Larson
W.H. Leake
Alex Lisson
Bob Lopex
W.R. MacFarlane
Mike Mann
R.J. Marcinko
Steve Martinsen
Wayne Mclerran
J W, McNeel
W.C. Moffitt
R.J. Nertney

K. Norman
Paul North
Kate O’Donnell
Les Parsons

D. Perry

T.M. Pierce

A. Pitrolo

M. Platt

Brent Powell
R.E. Renbury
Darren Simper
M.C. Smith

D. Snyder

WINCO
EG&G
EG&G
EG&G
MK-FIC
EG&G
MK-FIC
MK-FIC
MK-FIC
WINCO
MK-FIC
DOE
EG&G
MK-FIC
EG&G
EG&G
WINCO
DOE
MK-FIC
EG&G
WINCO
WINCO
WINCO
EG&G
WINCO
EG&G
WINCO
EG&G
Wheeler Electric
EG&G
EG&G
EG&G
WINCO
EG&G
DOE
EG&G
EG&G
WINCO
EG&G
EG&G
MK-FIC
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- Bob Stallman
Kim Steed

Dell Summers
'P.S. Uela

AM. Umek
Hazen Waddoups
R.S. Watkins

Ed Willmott

J.W. Bartiett
-Glend Cates
"Debra Chalko

D.G. Chiodinni
Audrey Clarke -

Gina Cook
- ‘Wayne Crane

Jim DeLong
" Bill Endow

- Bill'Flangers

Phil Frank
Boyd Groesbeck
Don Grove
D.D. Harris:
Dick Josa =
G.W. Kronsbein
Barry Langendort
J.D. MacMullen
Ben Marcias

C.L. Meyer’
Terry Morris
Russel Powell
Al Reiken
J.D. Ross
John Schoppmann
Russell Scott
John Snow

 DOE

WINCO -
EG&G

WINCO

WINCO'
WINCO
EG&G
DOE .-
DOE

Raytheon
EG&G
DOE -
WSI
DOE
Raytheon

DOE

DOE

EG&G

REECo

- REECo

REECo.

REECo.

Raytheon
REECo

Raytheon

Raytheon
REECo -
EG&G
WSI
EG&G/EM

"REECo

DOE
REECo -
REECo
REECo
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Fauls Spenia REECo
Joe Stevenson REECo
Melton Terrell REECo

Oak Ridge National Laboratory

Larry Admonds
A. Basset DOE
Andy Bassett DOE
Jewel Brown MMES
JS. Brown MMES
~ Sewell Brown MMES
C.E. Bruce MMES
Dean Campbell MMES
Fred Chattin MMES
Jerry Coker MMES
Don Creekmore MMES
S. Davis DOE
R.L. Egler DOE
Steve Giles ORNL
J.L. Hammontree MMES
Donald Howard MMES
R.O. Hultgren DOE
Jim Kilbore
C.R. Kirkpatrick MMES
Edwin Kreig, Jr, MMES
Nate Langley MMES
. C. Matthews DOE
Rob McKeehan MMES
Larry Merryman MMES
D.R. Miller MMES
Kerry Miller MMES
O.B. Morgan MMES
R.R. Nelson DOE
L.R. Nolan MMES
D. Norris MMES
G.W. Oliphant MMES
Jim Poston MMES
M.W. Rosenthal MMES
J.H. Sevanks MMES
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Joe Sewell MMES
Ann M. Shirley MMES
Robert Stephens MMES
J.G. Stradley MMES
Larry Triplett MMES
AW, Trivelpiece MMES
Alan White MMES
Charles William DOE

Gerry Young MMES

Savannah River Site

Joe Ahdrews WSRC

Wanda Barr WSI
Bob Bill_s BSRI1
T. Burmeister WSRC
Tom Cool BSRI
Dave Drury DOE
Brian A. Givens WSRC
Dave Hawver WSRC
Dean Hayden WSRC
W.N. Lewis WSRC
John Martin

Barry McDonald

Randy Moore WSRC
Walt Mylrea WSRC
Sam Newton WSRC
Ray Russell WSRC
T.J. Spears DOE
Robert Williams

Stanford Linear Accelerator Center

M. Allen SLAC
Dan Alzofan SLAC
Bob Bell SLAC
Marty Breidenbach SLAC
Frank Brenkus SLAC




John Brown

J. Cerino

R. Challman
Edward Clay
Clay Corvin
Ken Crook
Toney Donaldson
S. Drell

Sal Fazzino
Irene A. Flick
Peter Gallego
Iswar Garg
Ed Garrwin
David Gordon
Jack Hahn
Richard Jones
Marvin Jones
James Kang
Joe Kenny
Glen Kerr

K. Lathrop
Ed Loens
Ruth McDunn
Jim McGowan
John Muhleston
Joe Praxel
Joe Rehacck
B. Richter
Mary Ross
Burl Skaggs
Knuth Skarpaas
Phil Smith

H. Steckel

G. Warren
Julia Weiler

SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SI.AC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
DOE

SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
SLAC
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Uranium Mill Tailings Remedial Action Project

Charlene Esperanza-Baea
Loz Baldwin

Ron Beethe

C.M. Bull

Ken Coburn

John L. Huff

D.R. Johnson

Syd Kaschke

Nancy Miller

Jack Morris

Claude Pettingel -~
Kathy Pinnt

DOE
MK-Ferguson
Weston
MK.-Ferguson
Magnum Electric
MK-Ferguson
MK-Ferguson
ICC :
MK-Ferguson
ICC
MK-Ferguson
Chem Waste
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APPENDIX G
KEY DOCUMENTS REVIEWED

The Task Group on Electrical Safety at Department of Energy Facilities reviewed a large number and a wide
variety of documents during the course of its activities. The documents listed in this appendix are
representative of that review and are intended to support the issues and recommendations of this report. In
addition to the items cited below, the Task Group reviewed many other documents that are not included in
this list, such as organizational charts, personnel records, training records, certifications, course curricula,
lesson plans, site bulleting and newsletters, logbooks, Tiger Team corrective action plans, and maintenance
records.

DOE Orders

DOE 43304A Maintenance Management Program (10-17-90)

DOE 5000.3A  Occurrence Reporting System and Processing of Operations Information (5-30-90)
DOE 5480.4 Environmental Protection, Safety, and Health Protection Standards (5-15-84)

DOE 5480.18  Accreditation of Performance-Based Training for Category A Reactors and Nuclear
Facilities (11-2-89)

DOE 5480.19  Conduct of Operations Requirements for DOE Facilities (7-9-50)

DOE 5483.1A  Occupational Safety and Health Program for DOE Contractor Employees at Government-
Owned Contractor-Operated Facilities (6-22-83)

DOE 5483.XX  Occupational and Health Program for DOE Contractor Employees (draft)

® X ¥

Industry Standards

ANSI C2 National Electrical Safety Code

ASTM F 496-90 Standard Specification for the In-Service Care of Insulating Gloves and Sleeves

ASTM F 855-90 Standard Specification for Temporary Grounding Systems to be Used on Deenergived
Power Lines and Equipment '

NFPA 70B Recommended Practices for Electrical Equipment Maintenance

NFPA T0E Electrical Safety Requirements for Employee Workplaces

G-1



Appendix G

Occurrence Reports

Hanford Reservation

RL--PNL-PNLBOPER-1992-0015
RL--WHC-BPLANT-1992-0007
RL~WHC-FFTF-1991-0197
RL--WHC-FFTF-1991-1002
RL--WHC-FFTF-1991-1025
RL--WHC-NREACTOR-1991-1067
RL--WHC-PUREX-1991-1087
RL--WHC-PUREX-1992-0020
RL--WHC-PUREX-1992-0032
RL--WHC-PUREX-1992-0063
RL~-WHC-TANKFARM-1991-1053
RL--WHC-TANKFARM-1992-0049
RL--WHC-TANKFARM-1992-0059
RL--WHC-TANKFARM-1992-0061
RL--WHC-TPLANT-1991-1002
RL--WHC-TPLANT-1992-0005
RL--WHC-WHC200EM-1990-0153
RL--WHC-WHC200EM-1992-0007
RL--WHC-WHC200EM-1992-0025
RL--WHC-WHC200EM-1992-0068
RL--WHC-WHC200ERD-1992-0002
RL--WHC-WHC300EM-1992-0026
RL~-WHC-WHC300EM-1992-0027
RL--WHC-WHC300EM-1992-0052
RL--WHC-WHCJ400NE-1990-0324
RL--WHC-WHC400NE-1991-1009
RL--WHC-WHC1100EM-1991-0156
RL--WHC-WHC1100EM-1991-1048

Idaho National Engineering Laboratory

ID--BW1-SMC-1992-0007

ID--EGG-ATR-19%0-0008
ID--EGG-ATR-1992-0023
ID--EGG-ATR-1992-0034
ID--EGG-CFA-1990-0004
ID-EGG-CFA-1991-1001
ID--EGG-CFA-1992-0030
ID--EGG-TRA-1991-1004
ID--EGG-TRA-1992-0006

* %%
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ID--EGG-TRACF-1992-0003
ID--EGG-TRAHC-1992-0011
ID--GOID-DOEID-1990-0001
ID--MKF-CPPFPRAREA-1991-1001
ID--MKF-MOUITEMS-1991-1013
ID--WINC-ICPP-1990-0005
ID--WINC-ICPP-1990-0008
ID--WINC-ICPP-1990-0015
ID--WINC-ICPP-1991-0017
1D--WINC-ICPP-1991-0018
ID--WINC-ICPP-1991-0041
ID--WINC-ICPP-1991-0057
ID--WINC-ICPP-1991-0076
ID--WINC-ICPP-1991-1048
ID--WINC-ICPP-1991-1056
ID--WINC-ICPP-1991-1063
ID--WINC-1CPP-1991-1080
ID--WINC-ICPP-1991-1083
ID--WINC-ICPP-1991-1085

Nevada Test Site

NVOO--EGGO-NLVQ-1992-0004
NVOQO--LLNV-LLNV-1991-1002

NVOO--REEC-OMDO-1991-1046
NVOQO--REEC-OMDO-1992-(KX¥9
NVOO--REEC-OMD(-1992-0031
NVQOO--REEC-QADOQ-1990-0003

Oak Ridge National Laboratory

ORO--MK-WSSRAP-1991-1008
ORO--MMES-X10FINMAT-1992-0002

Savannah River Site

SR--WSIS-SECFOR-1990-0002
SR--WSRC-WVIT-1991-1010
SR--WSRC-WVIT-1992-0004
SR--WSRC-WVIT-1992-0009
SR--WSRC-FBLINE-1992-0053
SR--WSRC-FSD-1992-0002
SR--WSRC-ITP-1991-1013
SR--WSRC-ITP-1992-0017
SR--WSRC-POD-1991-0030
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SR--WSRC-POD-1991-0039
SR--WSRC-POD-1992-0029
SR--WSRC-REACK-1991-0003
SR--WSRC-REACK-1991-0066
SR--WSRC-REACK-1991-1011
SR--WSRC-REACK-1991-1032
SR--WSRC-REACK-1991-1052
SR--WSRC-REACK-1991-1056
SR--WSRC-REACK-1991-1060
SR--WSRC-REACK-1991-1132
SR--WSRC-REACK-1992-0041
SR--WSRC-REACL-1991-1031
SR--WSRC-REACL-1991-1042
SR--WSRC-REACP-1991-1005
SR--WSRC-RTF-1991-0004
SR--WSRC-WVIT-1991-1010
SR--WSRC-WVIT-1992-0004
SR--WSRC-WVIT-1992-0009

Stanford Linear Accelerator Center
=2tantord Linear Accelerator Center

SAN--SU-SLAC-1990-0011
SAN--SU-SLAC-1990-0012
SAN--SU-SLAC-1991-0023
SAN--SU-SLAC-1991-1005
SAN--SU-SLAC-1991-1027
SAN--SU-SLAC-1991-1033
SAN--SU-SLAC-1992.0028

Uraniym Mill Tailings Remediation Action Project

ID--BWI-SMC-1992-0007
ID--GEQ-GJ0-1991-1019
ID--GEO-GJ0-1991-1020
ID--MKF-CPPFPRAREA-1991-1001

* %
EH Site Representative Monthly Reports
1D-91-05 Idaho Regional Office, Monthly Report for November 1991
OR-92-04 Oak Ridge Regional Office, Monthly Report for May 1992
RL-92-04 Richland Regional Office, Monthly Report for April 1992
RL-92-06 Richland Regional Office, Monthly Report for August 1992
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SR-92-06
12-26-91

Savannah River Regional Office, Monthly Report for October 1992
Transmittal Letter, P.L. Ziemer to W.H. Young, "EH Site Representative Monthly
Reports”

* % %

Hanford Reservation

Key Site Documents

153 KEH Procedure, Pre-Job Safety Planning (10-30-92)

1510L KEH Procedure, Electrical Safety

CFE 1.5 Installation of Low-Voltage Electrical Wire and Cable (3-28-91)

Form J-1-J8 WHC Work Control Process

1S 3 Prejob Safety Planning (10-30-92)

1S 8 Office Safety (11-20-92)

IS 10L Electrical Safety (10-30-92)

IS 105.0M1 Lockout/Tagout (12-31-92)

KIpP-108 Kaiser Operating Policies, Safety and Health (9-27-90)

MOP # KEH Procedure, Lock and Tag Program (3-30-92)

CP25.0M3

RLIP-13000.1 RL Implementation Procedure, Site Representative Program (9-17-92)
WHC-CM-4-3 Industrial Safety Manual (7-1-87)

WHC-CM-4-3-E1  Industrial Safety Manual (4-30-91); and Industrial Safety Manual Standards (4-30-91);

Industrial Safety Manual Safety Guides (4-30-91)

KEH Functional Analysis, Construction Crafts, Electrician (Construction) Foreman,
Electrician Journeyman, Wireman

Operational Excellence Performance Indicators, 3rd Qtr. (CY 1992)

Lock and Tag Trending - Documented Lock and Tag Violations (as of 11-18-92)
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Memoranda and Letters

10-15-92
7-29-92

4692

Undated

J.E. Cavanaugh to R.P. Saget, "Electrical Problems Identified in Surplus Facilities”
R.T. French to J.D. Wagoner, “Lockout/Tagout Safety Program”

W.D. Shaw to G.L. Muth, "Appendix A Agreement(s) - Nuclear Process Operators
and Decontamination/Decommission Workers, Seniority Group 004, Local 1-369”

J1.D. Wagoner to W.L. Meader, et al,, "Hanford’s Get Well Plan"

ldaho National Engineering Laboratory

Key Site Documents
3.0

6-14

10-02
9200178
E.55
INEL/ICPP
PR-42

ISM .1.0
Rind-114-90
SOP

SOP

SOP 48.0.7
SOP 485.1

SOP P.0O.69

WINCO Industrial Safety Manual, Electrical Safety (Rev. 4) (11-30-92)
WINCO Reportable Occurrence Progrém (12-7-90)

ICPP Electrical Distribution Systems (WINCO) (10-6-90)

WERF Package: Repair Heater Short Circuit (12-1-92)

Testing and Trouble Shooting of Low Voltage or Low Power Circuits and Equipment
(10-2-91)

Construction Work at TRA-FEH-92-311 (MK-FIC) {11-25-92)

General Policies and Administration (WINCO)
INEL Safety Training Tip - Electrical Safety (J.A. Rindfleisch, 1-8-91)
Work on Electrical Systems (WINCO) (6-4-92)

Testing and Trouble Shooting of Low Voltage or Low Power Circuits and Equipment
(WINCO) (10-2-91)

Instrument Calibration (WINCO) (8-5-92)
Work on Electrical Systems (WINCO) (6-4-92)

Deficiency Tagging System (WINCO) (9-4-92)




SOP WE-7
SOP WE-8
SCP WP-10
SOP WP-12
SOP WP-23
S0P WQ-7.1
SOP WQ-7.2
SOP WQ 10.1
SRW #920078

WENG-ET-
9205010

WP-10

WPD 1-10

WPD 6-01

Appendix G

Formal Design Reviews (WINCO) (9-30-92)

Design Changes (WINCO Plant Configuration Changes) (10-2-92)

Isolation and Tag-Lockout of ICPP Systems and Equipment (WINCO) (10-3-91)
Work Order Control (WINCO) (6-12-92)

Shift Turnovers (WINCO) (10-8-92)

Methods for Supplier Selection (WINCO) (5-10-91)

Requisition and Acceptance of Commercial Grade Items (WINCO) (4-22-91)
WINCQ Inspection Methods (9-19-91)

WERF Work Package (12-1-92)

Idaho Chemical Processing Plant (ICPP) Electrical Safety Deficiencies,
Study and Analysis Report by Area and Building 1991 to 1992 (Rev. 0) (5-92)

WINCO Isolation and Lockout/Tagout of ICPP Systems and Equipment (Rev. 10)
(10-3-91)

WINCO Training (Rev. 6) (10-18-91)
Environment Safety and Health Protection (Rev. 5) (7-24-91)

DOE Operational Safety Standards Requirements, ID Appendix 0550, Subpart III L,
Electrical

DOE Program Descriptions, 3.2 Safety and Health Programs

DOE Safety Manual, Sections 3.3.13.3 through 13 (draft) (10-9-92)
DOE-ID Architectural Engineering Standards, Electrical Design (9-21-92)
EG&G Electrical Safety (7-1-92)

EG&G Self-Identified Electrical Deficiencies

EG&G Safety Manual (11-18-92)

EG&G Electrical Safety Assistance Review (2-4 thru 15-91)

Industrial Safety Manual
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. Safety and Health Conﬁpfiance Inspection and Program Appraisal, Westinghouse Idaho
Nuclear Company, Idaho Chemical Processing Plant, Idaho National Engineering
Laboratory, Idaho Falls, Idaho (IT Corporation) (11-15-91)

Memoranda and Letters

12-1-62 J.B. Norman to Task Group, "New Technologies on the INEL Power System”

11-19-92 G.C. Boroman to Distribution, "DOE-ID Occupational Safety Appraisal of EG&G Idaho,
Inc. Excluding the Test Reactor Area"

11-3-92 A.A. Pitrolo to J.C. Obeson, "Need for Immediate Compensatory Lockout and Tagout
Measures for Electrical Safety (DM-92-111)"

5-28-91 S.P. Gearhart to R.D. Bradley, et al, "Investigation of Unauthorized Modifications of an
Evacuation Siren in Building TR-18 (Bunk House) OR 1991-1018"

3191 S.P. Gearhart to R.D. Bradley, et al., "Investigation Report on "Questionable Electrical
Safety Practice, Off-normal Occurrence #90015"

11-30-90 S.P. Gearhart to R.D. Klingler, "Root Cause Investigation of UOR 90008, Damage to Safety
System Resulting from Excavation”

----- W.D. Jensen to R.M. Stallman, "DOE-ID Occupational Safety Appraisal of Westinghouse
Idaho Nuclear Company, Inc." (0-0-SB-92-14)

* % %
Nevada Test Site
Key Site Documents
63.1 High-Voltage Rubber Goods Testing
DOE/NV Organization and Functions
11XA1
DOE/NV CPAF and WAD Milestones
DOE/NV Training Minimum Essential Requirements and Process Flow Charts

DOE/NV. Tiger Team Finding
TC.1-1




EG&G SOP
49-003.1

EG&G SOP
49-004.A

EG&G/EM

REECo
23.2

REECo
243

Calibration Intervals (8-31-90)

Equipment Calibration Requirements (8-31-90)

Electrical Safety-Standard Operating Rule (1992)

ES&H Self-Assessment Program (1991)

Safety Policy Memo (1991)

NTS Corrective Action Plan Excerpts

Occupational Safety Codes

- C-8, Lock and Tagout Requirements

- C-8, Proposed Revision

- C-12, Electrical Safe Work Practices

- G-10, Extension Cords

- G-17, Testing of Insulating Rubber Goods and Gloves

- H-25, Electrical Utility Operations Near Overhead Power Lines

Power Operations Evaluation

REECo Company Policy and Organization Manual
REECo Company Procedure Manual

REECo Safety Manual

Site Maintenance Department, Opérating Procedures

Memoranda and Letters

11-19-92

9-16-92

9-4-92

W. Crane, "Tiger Team Electrical Concerns Status Report"

B.W. Church to Distribution, "Final Compliance Assessment Program Report"

Appendix G

B.W, Church to DOE/NV Directors, "AMESH Coordinated Functional Appraisal Schedule,

FY 1993 and FY 1994"
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Charters

Labor/Management Electrical Safety Committee Charter

Nevada Test Site Electrical Safety Committee Charter

Electrical Power Management Committee Charter

Oak Ridge National Laboratory

Key Site Documents

D19

E-2.1

E-23

E-3.105

E-33

EP-E-20

ESONQA-
4964A-A1

GP-42

15-5.1

1S-6.1

IS-8.1

IS-8.1

M-2132

ST2089-SAF

X-ESH-1

Plant and Equipment Procedure, Plant and Equipment Division Work Request Procedures
(5-12-88)

Inspection and Testing of Electrical Safety Equipment (7-17-91)
Electrical Safety Standards (6-15-83)

Safety and Safety Equipment Power Systems (10-26-89)

Electrical Work Permits (2.4 kV Equipment and Above) (7-10-91)
Engineering Procedure, Configuration Management (Rev.1) (4-1-91)

Engineering Transmittal, OSHA Compliance at ORNL, Subpart 5,
Conformance Plan (2-13-90)

MMES Policy Document (5-13-91)

Electrical Safety Guides (8-4-86)

Use of Safety Work Permits (7-87)

Use of Locks and Tags (7-29-91)

Procedure Change Directive for Lockout/Tagout of Hazardous Energy Sources (10-2-92)
ORNL Maintenance Implementation Plan (6-92)

Electrical Safety Related Work Practices, Job Specific, Instrument
and Controls Division (6-92)

Occupational Safety Program (6-13-90)

G-10
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X-ESH-5 ORNL Safety Manual (4-16-50)
X-ESH-6 ORNL Safety and Health Procedures Central System (6-8-90)
X-ESH-7 Appendix 1 (5-23-90)

----- The ORNL 1992 Communication Survey, a Report to ORNL Staff Members

Charters

Charter of Responsibility, Accountability, and Authority, Electrical Safety Committee
(7-25-89)

Charter of Responsibility, Accountability, and Authority, Environment, Safety and Health Committee
(10-10-90)

Memoranda and Letters

5-11-92 G.B. Young to A.W. Trivelpiece, "The 1991 Electrical Safety Committee Review of the
Transuranium Research Laboratory in Building 5055

12-6-91 D.R. Norris to 1.S. Brown, et al., "ECS Review of the 6000 Complex"

8-26-91 G.B. Young to AW, Trivelpiece, "The 1991 Electrical Safety Committee Review of the Solid
State Division Facilities in Building 2000"

11-28-90 G.B. Young to AW, Trivelpiece, "The 1990 Electrical Safety Committee Review of the Oak
Ridge Research Reactor”

10-25-89 Rosenthal to Addressees, "ES&H Coordination Committee”

* % X

Savannah River Site

Key Site Documents

8Q Employee Safety Manual (WSRC Procedure Manual):
- Procedure 1, Safety Policy and Program Responsibilities (4-1-91)
- Procedure 2, Site Central Safety Committee and Area Central Safety Committees
(4-1-91)
- Procedure 6, Safety and Housekeeping Audits (4-1-91)
- Procedure 8, Reporting Unsafe Practices/Conditions
- Procedure 15, Subcontract Safety Administration (4-1-91)

G-11




Appendix G

8Q5

18Q

WSRC-1-01

- Procedure 25, Basic Electrical Safety Awareness (8-92)
- Procedure 32, Lockout/Tagout (10-5-92)
- Procedure 81, Safety Observer Program (4-1-91)

E&I Safety Procedures (WSRC Procedure Manual):

- Procedure $-9501, Safety Practices Near Electrical Conductors (Rev. 17) (5-15-92)

- Procedure $-9505, Deenergize, Lock, Test, Tag and Ground Electrical Circuits and
Substations (Rev. 18) (9-9-91)

- Procedure 8-9509, Safety Inspection of Electrical Cords, Appliances, and Other
Equipment (Rev. 14) (3-2-88)

Electrical Safety Manual (draft, 11-92)

Management Policies Manual, Section 4.19, Operating Experience Review Program (5-1-92)

E&I Work Procedures (multiple dates)

WSRC Electrical Self-Assessment (11-92)

Memoranda and Letters

11-23-92
11-6-92

9-8-92

8-17-92

11-90

S.N. Spradlin to T.J. Spears, "SRS Electrical Self-Assessment”
R.L. Raysor to Distribution, "Contractor Inspection/Audit Schedule for December 1992

R.1. Raysor to Distribution, "WSRC Construction Safety Oversight Responsibilities for SRS
Davis-Bacon Contractors”

WSRC Electrical Review Board Memorandum, "Ground Fault Circuit Interrupters for
Drinking Fountains” (1-0207-01)

WSRC Electrical Review Board Memorandum, "Misrepresented Molded Case Circuit
Breakers Sold as New, Potentially Hazardous" (2-0302-01)

* X%

Stanford Linear Accelerator Center

Key Site Documents

SLAC-1-086-
30400-001

SLAC-I-086-
30400-001

SLAC Lockout/Tagout: Lock and Tag Program for the Control of
Hazardous Energy (8-24-92)

SPEAR Group Lockout/Tagout: SPEAR Group Lockdown Procedure
(11-5-92)
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SLAC-1-720-  SLAC ES&H Manual: Environment, Safety, and Health Manual (5-8-92)
0A29Z-001

~~~~~ Electrical Policies and Procedures Handbook: PE/PMS Electrical Group Policies and
Procedures Handbook (3-14-90)

- Electrical Safety Committee Charter (10-28-85)
m—-- Power Conversion Department Procedures: ELPs for System (10-92)
- SLAC Institutional Quality Assurance Program Plan

M SLAC/SSRL Self Assessment, Completion by Division/Hazard Level (11-17-92)

Memoranda and Letters

11-16-92 I. Garg et al, to D.W. Pearman, Jr., "Investigation Report of Electrical Accident, SPEAR
Substation 507, October 16, 1992, with attachment
6-30-92 AH. Saltzberg to Distribution, "Non-Bacon-Davis Construction”
4-25-91 M.A. Allen to Key Managers, "Mission Statement”
4-10-91 M.A. Allen to Department Heads and Group Leaders, "Job Task/Hazard Survey”
Undated B. Goodman to Open, "Construction Procurements”
* Xk ¥

Uranium Mill Tailings Remedial Action Project

Key Site Documents

UMTRA-DOE/ UMTRA Project Environment, Health, and Safety Plan (2-89)

A1.150224.0006

31 ICC Lockout/Tagout Policy

31 Westran Lockout/Tagout Policy

SOP 1-5 Cord and Plug Equipment Program (MK-Ferguson) (11-20-92)

MK-Ferguson  Corporate Quarterly Survey (5-5-92)

MK-Ferguson  Safe Conduct of Electrical Work Procedures
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MK-Ferguson UMTRA Project Safety and Health Rules (5-88)

WWTP

P/M Procedures
Cheney Lockout/Tagout Procedure - #1 (6-30-92)

ICC Corporate Safety Policy (10-1-92)

Memoranda and Letters

11-6-92
11-5-92
10-27-92
10-23-92
10-20-92
10-20-92
10-16-92
9-19-92
8-19-92

7-6-92

MK-Ferguson Policy Statement, "Safe Conduct of Electrical Work," memo attachment
J. Huff, "DOE Response to DOE Task Group”

D.R. Johnson, "Electrical Site Surveillance Report {for] Colorado Site"

M.A. Beisel, "Magnum Electric Inspection”

C.M. Best, "Energy Sources Audit”

J. Isham, "Lockout/Tagout*

AJ. Mclean, "Assured Equipment Grounding Program/Inspection Records"

L. Boldwin, "Accident Investigation of Electrical Shock”

K. Wright, "UM’_}‘RA Instrumentation Program"

K. Crouse, "Training Topics*
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DOE ELECTRICAL SAFETY COMMITTEE ORGANIZATION

The DOE Electrical Safety Committee shall be composed of program secretarial
officers and one representative from each DOE field office. The committee
shall be chaired by the Office of Occupational safety (EH-31) representive and
shall report to the Director of EH-31 through the chairperson. DOE contractor
personnel shall be allowed to participate on the committee. Committee member:
shall be knowledgeable in areas of electrical safety, maintenance, utilities,
design, or construction.

Each DOE contractor site should establish an Electrical Safety Committee or
equivalent which should be responsible for program implementation.

DOE_ELECTRICAL SAFETY COMMITTEE CHARTER

1. PURPOSE

The DOE Electrical Safety Committee is established to develop and maintain
current electrical safety standards and provide guidelines for the Department
in order to affect reduction in the risks associated with electrical energy
and to mitigate hazards to employees, the public, and environment.

I1. RESPONSIBILITIES

Under the authority delegated from the Office of Occupational Safety (EH-31).
the committee shall be responsibie to:

1. Provide technical expertise, develop, and maintain current DOE
Electrical Safety Guidelines, which incorporates applicable DOE Order.
and accepted industrial practices related to electrical safety such a:
those published in the National Electrical Code, the National Electrical
Safety Code, Occupational Safety and Health Administration regulation:
and standards, and various National Fire Protection Association
publications. The Director of EH-31 shall administrate and manage the
Electrical Safety Guidelines.

2. Review upon request electrical reports, exemptions, and other submittal.
and provide recommendations through EH-31.

3. Recommend, through EH-31, standardized training programs for the
development of qualified electrical workers.

4. Meet Periodically, as appropriate, to review and evaluate the‘adequacy
of the quidelines and to initiate guidelines changes or revisions as
needed.

5. Provide technical expertise, guidance, and interpretations on matters

concerning electrical safety, codes and standards and proposed solutivr
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for electrical issues for DOE.

Establish an electrical safety information exchange system and
distribution of lessons learned within the DOE system.

Provide guidance in the establishment of electrical safety programs at

6.
7.

DOE facilities.
111. MEMBERSHIP

The DOE Electrical Safety Committee shall be comprised of a DOE voting member
representative and alternate from each of the field office and the following:

1.
2.
3.

Office the Occupation Safety (EH-31), serves as chairperson;
Office of Administration and Human Resource Management (AD-1); and
Program Secretarial Officer of Defense Program (DP), Nuclear Energy

(NE}, Environmental Waste Management (EM), Energy Research (ER); and
Fossil Fuel Energy (FE)

The committee shall meet annually or more often at an appropriate location for
the purpose of discussing electrical safety issues, related matters, and
concerns within the DOE organization. The committee shall be chaired by the
Office of Occupational Safety (EH-31)} representative and shall be report
directly to the Director of FH-31. Only members officially designated as DOE
voting members shall vote on recommending policy issues. DOE contractor
personnel are invited and encouraged to participate in the committee meeting
and activities. Any items requiring formal DOE Headquarters actijon/approval

shall

be presented through established channels of communication by the

committee chairperson.
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APPENDIX 1

CHRONOLOGY OF ELECTRICAL INCIDENT CASUALTIES’

Electrical Incident Fatalities

Site Description

1. WAPA Emyployee may have adjusted or removed the traveler ground lead from the
structure arm, received an electrical shock, and fell from a 85-foot
transmission line tower. (4-19-88)

2. Rocky Flats Electrician sustained third-degree fire burns over 90 percent of his body
and was fatally injured while changing a fuse in a 2,400-volt switchgear.
(1-15-87)

3. WAPA Employee was installing south jumper of an overhead bypass switch

(Number 999) to deenergize 345 ungrounded conductor; suffered fatal
electrocution. (10-2-86)

4, NPR-C Employee was killed in a gas explosion in a compressor building due to
inappropriate electrical lockout/tagout procedure. (7-13-84)

5. WAPA Employee was using a hot stick with bare hand while working on a pole-
mounted switch. He was using live-line methods when he contacted high
voltage and fell off the pole; suffered fatal electrocution. (6-11-84)

6. BPA Employee was attempting to saw some 2-inch aluminum buses to isolate
part of a switch rack in 2 BPA substation. Employee was unaware thal the
switch rack was energized; suffered fatal electrocution. (10-5-82)

" Incidents that have occurred most recently have been listed first in each of the three categories.
NOTE: The tables included in this appendix have been complied from the best available information

contained in the Safety Performance Measurement System, Computerized Accident/Information System,
and Occurrence Reporting and Processing System.

I-1
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Electrical Incident "Lost Work Day" Injuries

Site Description

1. UMTRA Employee received a severe electrical shock while testing fuses in the
Waste Water Treatment Plant. (9-19-92)

2. Rocky Flats Employee sustained electrical shock when his foot slipped from the power
pedal of a welder. (8-3-92)

3. LANL Employee received electrical shock when metal pole contacted high-voltage
powerline, (7-6-92)

4. ANL Employee incurred electrical shock in hand when lifting power strip from
wet floor. (6-5-92)

5. SSCL Employee injured when hand contacted an energized part of an air-
conditioner. (5-22-92)

6. BNL Employee received clectric shock while using sonicator and touching
converter unit. (4-22-92)

7. 8SCL Temporary employee received 110-volt electrical shock from an extension
cord; resulted in hospitalization for observation and home rest, (4-6-92)

8. KAPL Employee contacted 480-volt bus bars and received electric shock while
working on a transformer, (9-21-91)

9. SRS Electrical engineer received flash burns from an electrical arc caused when
a wooden ruler he was holding in his hand inadvertently came into
proximity to or in contact with an electrical circuit. (8-28-91)

10. LANL Employee received slight burn to hand caused by an apparent short in the
plug that he was pulling out from a socket. (8-6-91)

11. JATL Journeyman electrician received second-degree flash burns to face and
hands while using a 1,000-volt rated meter on 4,160 volts primary.
(7-13-91)

12, SSCL Employee received electrical shock after touching a bare wire during

maintenance work. (6-26-91)

13. WAPA Employee received multiple injuries while splicing wires in a spare
transformer; resulted in shock and burns. (4-24-91)

14, SNL Site Electrician received a serious shock while replacing existing light
fixtures. (3-29-91)
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Site

16.

17.

18.

19,

2L

24,

25.

27.

29,

LLNL

SLAC

Pinellas

LLNL.

Paducah

TTR

NTS

Fermilab

WAPA

Portsmouth

CEBAF

1LINL

LLNL

CEBAF
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Electrical Incident "Lost Work Day" Injuries (Continued)

Description

Employee’s neck contacted electrical plugs while unplugging a shredder;
resulted in burns. (1-29-91)

Electrician received burns to his arms and head while cleaning components
in Substation 7. (12-27-90)

Employee received 480-volt shock while running pipe from busway box to
work area. (11-5-90)

Employee received electric shock when metal bar contacted an electric wirc
fence. (10-19-90)

Employee received electrical shock while plugging power cord into 110-voli
receptacle. (9-21-90)

Employee incurred multiple burns when electrical arc occurred while
checking switch. (8-15-90)

Employee incurred multiple burns when electrical arc occurred while
checking switch. (8-15-90)

Employee experienced electric shock after touching pump line and holding
outlet. {7-9-90)

Employee received a flash burn to hand when a plug shorted during a
transformer inspection. {6-30-90)

Employee burned fingers when plug shorted out while testing
air-conditioner. (5-29-90)

Employee fell from ladder onto energized bushings, incurring electric
burns. (3-29-90)

Employee incurred electric shock while moving a defective immersion
heater. (2-6-90)

Employee fell and incurred multiple injuries after being burned while
cutting wire. (12-12-89)

Employee incurred a minor burn to his hand after an outlet shorted-out
while plugging in a vacuum. (11-27-89)

Employee touched a high-voltage power supply resistor and incurrcd
electrical burn. (11-6-89)
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Site

31

32.

3.

3.

37.

39,

41,

42,

43

NPR-C

Rocky Flats

LLNL

LLNL

Oak Ridge

1LBL

Pineltas

Hanford

Electrical Incident "Lost Work Day" Injuries (Continued)

Description

Employee received burns and lacerations when hand contacted energized
4-kilovolt bus bar. (9-15-89)

Employee received electrical shock while using grinder attached to portable
welder. (8-28-39)

Employee incurred shock and burns to hand when screwdriver contacted
480-volt power feed. (5-24-89)

Employec received flash burn to eye from an electric arc while fusing

~-metal. -(5-3-89)

Employee fractured heel when jumping from a ladder after contacting a
live 440-volt circuit. (3-6-89) :

Employee burned hand while pulling energized electrical wire. (10-24-88)

Employce touched an energized bus strip in a control panel, causing
electrical shock. (9-19-88)

Employee incurred burns to face and arm when his wrench slipped and
caused an electrical flash. (6-9-88)

Employee’s wedding ring melted when exposed to an energy scurce and
burned finger. (5-17-88)

Employee brushed against an energized resistor and received electric shock
while testing equipment. (4-28-88)

Employee’s arm/band burned when 40-year-cld power panel arced and
exploded into flames. (4-13-88)

Employee contacted an ion pump power supply cable carrying 8 kilovelts
and burned hands. (2-29-88)

Employee touched 277-volt live wire while installing switchgear, resulting in
electrical shock. (2-24-88}

Employee received electrical burns while checking cables in circuit breaker.
(12-31-87)

Employee incurred a burned hand when a plug and cord assembly came
apart while unplugging a heater. (12-18-87)
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Site

45,

47.

49,

50.

51.

52.

33.

54.

58,

56.

57.

38,

59.

LLNL

LLNL

BNL

LANL

Fermilab

Y-12

SFR

SRS

BAPL

Hanford

Amador

SNL
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Electrical Incident "Lost Work Day" Injuries (Continued)

Description

Employee received electrical shock while connecting wires; resulted in burn
to thumb. (12-4-87)

Employce received electrical shock while testing a power supply on a
conductive work surface. (10-16-87)

Employee received electrical shock/burn when hair contacted capacitor on
generator. (9-2-87)

Employee lost consciousness after receiving electrical shock from 6,000-volt
supply. (5-11-87)

Employee struck an overhead crane power source with shoulder, causing
numbness. (3-10-87) '

Employee became disoriented after using ungrounded tool; potential
electrical shock. (3-9-87)

Employee received electric shock when a fault arc developed in control
panel. {11-23-86)

Employee received electrical shock while using a shovel to cut a 4,160-volt
cable. {11-10-86)

Employee received electrical flash burns to face and arm while installing a
fuse. (11-5-87)

Employee received radiant burns to hands and arms when he crossed
phases on a power feeder. (9-6-86)

Employee received burns to hands when an arc erupted while replacing a
safety guard on a control box. (6-2-86)

Employee received burns to hand and leg when an electrical plug arced and
shorted blowing molten metal. (6-16-86)

An clectrician received electrical shock when his wrench slipped and
brushed an electrical bus. (4-3-86)

Employee sustained burns after touching exposed conduits on electrical
heater cord. (3-19-86)

Employee received burns to wrist and hand when pliers shorted to ground
while forming hot bus bar, (1-21-86)
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Electrical Incident "Lost Work Day" Injuries (Continued)

Site Description

60. NTS Employee received flash burns to hand after a terminal shorted during
electrical work. (10-4-85)

61. NTS Employee incurred flash burn to eyes after defective wiring in stove caused
electric arc. (9-17-85)

62. ITRI1 Employee received electrical shock while operating "open” button on
autoclave door. (7-13-85)

63. KCP Employee contacted energized bus duct with screwdriver. (4-25-85)

64. FUSRAP Employee cut a hot wire after failing to check panel; resulted in flash burns
to both eyes. (4-4-85)

65. LBL Employee received shock from computer, jumped backward, and wrenched
back. (3-6-85)

66. LLNL Employee incurred electric shock when arm contacted grounded fixture

while reloading blast. (9-20-84)

67. NTS Employee’s arm touched base wire during electrical repair, got shocked,
and sprained back. (9-4-84)

68. LANL Employee contacted energized relay and was shocked; failed to deenergize
furnace. (8-15-84)

69. LANL Employee inhaled smoke from phenolic brake shoes when electrical
solenoid failed. (6-13-84)

70. LANL Employee burned hands while reversing contacts on a crane function panel
when a lightening flash occurred. (12-20-83)

71. BNL Employee received electrical shock while dismantling experimental area.
(12-12-83)

72. SPR Employee was injured while cleaning the inside of a 5-kilovolt switchgear.
(10-11-83)

73. Pantex Employee was severely burned when an arc occurred while troubleshooting

panel box. (9-1-83)

74. Chicago Employee’s hand struck 270-volt live wires and fell from ladder; resulted in
burned hand and injured back. (9-29-83)
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Electrical Incident "Lost Work Day" Injuries (Continued)

Description

75.

76.

71

78

79.

Pantex

1ANL

. Portsmouth

. Oak Ridge

LLNL

Arc occurred while employee was troubleshooting an electrical panel box:;
suffered severe burns. (9-1-83)

Employee received electrical shock while lubricating well rig due to a
lightning strike. (7-26-83)

Employee contacted bus bar with breaker handle; resulted in extensive
burns to neck and hands. (7-15-83)

Employee inadvertently put volt meter on live panel and burned arm and
band. (3-29-83)

Employce received severe burns and electrical shock while opening an
electric cubicle. (1-20-83)
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Site

1G.

11,

14,

FMPC

CEBAF

Hanford

K-25

Mound

BNL

ANL-E

SSCL

Rocky Flats

SSCL

SNL

BAPL

LLNL

LLNL

SSCL

Electrical Incident "Non-Lost Work Day" Injuries

Description

A split splice connection had rubbed against the messenger cable on the
overhead temporary power line at the Dissolved Oxygen Project Trailer.
This caused power to go to ground. (12-3-92)

Subcontract technician received minor shock after violation of safety
manual procedures for electrical work. (11-11-92)

Employee received electrical shock after contacting a section of 110-volt
A/C heat trace wire that was on an uninsulated drain pipe. (10-21-92)

MMES Safety Representative picked up an electrical cord and a shock was
received from the plug area of the cord during an inspection of Exterior of
Building K-1065-A. (10-1-92) :
Construction worker drilled into electricaI‘line. (9-29-92)

Internal machine short circuit in the high-voltage supply of the CTI 931
tomograph caused the burning of a printed circuit board. (9-28-92)

Employee experienced electrical shock because of mislabeled wires.
(8-27-92)

Trackhoe struck an overhead electrical line. (7-15-92)

- Shutdown of power to T690 A&B due to an arc at power pole E4 465

lightning arrestor. (6-26-92)

Raised dump truck bed struck a high-voltage power line. (6-24-92)

Site Contractor employee received electrical shock in a calibration Iab while
calibrating a Fluke, Model No. 412B, high-voltage power supply

(2,100 VDC at 35 milliamps). (6-16-92)

Employee incurred second-degree burn to arm during an electrical testing
of a rectifier. (6-8-92)

Employee received electrical shock from Reactive Sputtering Deposition
System (B-241) while connecting a cable between the high voltage power
supply and the equipment without securing the power. (5-22-92)
Technician received an electrical shock when his hand made contact with
the setscrew on an electrical plug and a portion of the equipment that was
at ground. (5-22-92)

Raised bed of a dump truck struck a high-voltage power line. (5-13-92)
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Site

16.

17,

18,

19,

2L

27.

29.

BNL

BNL

PETC

ANL-E

Hanford

Ames

SNL

KCp

Fermilab

SRS

INEL

Portsmouth

LANL

Portsmouth

Appendix |

Electrical Incident "Non-Lost Work Day" Injuries (Continued)

Description

Employee received electric shock while using a sonicator and touching a
converter umit. {4-22-92)

Employee incurred electrical shock at Building 463 while using a benchtop
Sonifier Cell Disrupter Mode! W185, with cup sonicator attachment
installed. (4-22-92)

A researcher received electrical shock and fell from a 30-inch step while
holding onto metal lattice that was grounded and simultangously touching a
heat gun switch at 75 volts; resulted in minor head injuries and loss of
consciousness. (2-25-92) : :

Employee experienced a "near-miss” electrical shock situation due to
mislabeled wires, (2-22-92)

Employee incurred burns to face and hands when his drill came in contact
with an energized bus, resulting in a short. (12-23-91)

Employee incurred second-degree burn to finger while handling energized
power cord. (12-9-91)

Electrician was shocked while inserting a metal fish tape into a conduit
connected to an energized 480-volt panel board. (10-24-91)

Employee received a potentially dangerous electrical shock due to the fact
that the manufacturer’s design of the clip securing the safety grounding
wire was inadequate and failed. (10-15-91)

Employee incurred second-degree burn to finger on circuit while moving
probe in rack. (10-1-91)

Employee contacted an electrode and experienced electric shock from
temple to chin. (9-24-91)

Construction core drilled into electrical conduit. (9-12-91)

Employee incurred burned wrist when wrist band contacted wire of
sweeper, causing power surge. (7-24-91)

Employee cut a 110-volt twisted pair of wires with a diagonal cutter, which
arced and splashed molten bits of copper metal into his safety glasses.
(6-20-91)

Employee received electric shock when hand contracted metal console of
space heater. (5-20-91)
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Site

31,

32,

33.

35,

37

39,

41.

42,

43,

ANL-E

SRS

Y-12

SRS

LBL

SRS

BPA

. ANL-E

Pinclas

SLAC

SNL

INEL

Y-12

Electrical Incident "Non-Lost Work Day" Injuries (Continued)

Description

During a routine lawn mowing operation an energized 1-inch 220-volt cable
became entangle in the cutting blade of a lawnmover, resulting'in a
potential for electrical shock to employee. (5-8-91)

Employee received electrical shock when bare cable wires contacted water
in a drain. (5-5-91)

Employee’s wrist was burned by electric spark when battery contacted
metal watch band. (4-19-91)

Electrician reccived a minor electrical shock during the tie in of an
emergency lighting battery pack per work package NB-072 due to
inadequate lockout/tagout procedure. (4-4-91)

Employee received electric shock after touching a metal fitting housing the
electrical input to a room divider (modular wall). (3-26-91)

Employee was adjusting the height of a newly installed laser when he felt a
shock across his body. (3-8-91)

Employee received electrical burn on finger while plugging in cord of a
typewriter. (3-4-91)

Employee incurred shock from co-worker’s weld tool while supporting
electric bus. (2-24-91)

Employee experienced a "near-miss" electrical exposure. (2-22-91)
Employee experienced what was thought to be an electrical shock from an
improperly wired transformer while relocating a primary A/C power

disconnect. (1-14-91)

Employee received electric shock while testing energized wire mover
assembly. (12-14-90)

Enmployee received electrical shock/burns while operating unshielded
vacuum system. (10-17-90)

Employee got dirt in eye when a energized wire flashed during
re-termination. (9-24-90)

Employee received burns to hand and forearm during an electrical arc that
occurred while testing switchgear. (8-15-90)

Employee inadvertently touched 440-volt breaker while marking cubicle and
burned hand. (5-22-90)
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Site

45.

47.

49,

51,

52.

53,

54,

35.

5.

38.

59.

LLNL

CEBAF

Rocky Flats

BNL

BNL

Princeton

LLNL

NRF

BNL

BNL

Rocky Flats

Oak Ridge

POE HQ

Appendix |

Electrical Incident "Non-Lost Work Day" Injuries (Continued)

Description

Employee contacted a capacitor while working on a generator and lost
consciousness. (3-14-90)

Employee incurred electric shock while moving a defective immersion
heater. (2-6-90)

Employee incurred minor burn to hand when an outlet shorted-out while
plugging in a vacuum. (12-27-89)

Employee’s finger was burned when voltage from a charger contacted a
ring and wrench. (12-4-89)

Employee leaned against encrgized wireway and received electrical shock to
arm, (11-29-89)

Employee reached into electron microscope while troubleshooting and
burned fingers. (7-26-89)

Employee’s hand slipped while loosening pipe with wrench and struck
heating circuit. (6-9-89)

Employee received electrical shock while using metal tape to measure
switchgear. (6-8-89)

Employee received an electrical shock while removing a power cord from
an energized plug. (5-26-89)

Employee fell and contused ribs when shocked by electricity while
measuring wire mesh. (5-19-89)

Employee received burns to thumb and finger when a breaker switch failed,
causing control panel to arc. (2-6-89)

Employee burned finger due to a hot lead shorting out while separating a
cable connector. (9-10-88)

Employee incurred multiple burns when an inverter cabinet shorted and
caused an arc, (9-7-88)

Employee burned both hands when plug on 480-volt condenser grounded.
(8-25-88)

Employee received electrical shock caused by fall on an escalator, resulting
in multiple injuries. (7-27-88)

I-11



Appendix |
Electrical Incident "Non-Lost Work Day" Injuries (Continued)

Site Description
60. Oak Ridge Employee burned face/hand when 40-year-old power panel arced and
exploded into flames. (4-13-88)
61. Oak Ridge Employee’s pliers arced after contacting junction box, causing electrical
shock. (10-2-87)
62. LANL - Employee’s hand contacted an exposed voltmeter probe while adjusting

voltage on unit, (8-13-87)

63. Hanford Employee burncd hand when torque wrench shorted a battery circuit to a
battery rack. (10-13-86)

64. BNL Employee placed screwdriver on a terminal output and received clectric
shock. (1-29-86)

65. SRS Employee’s finger contacted a 5,200-VDC energized connector on tip;
resulted in third-degree burn. (12-9-85)

66. LANL Employee received elecirical burn to band while checking a defective switch
that arced. (10-16-85)

67. Ames Employee attempted to plug in a defective 220-volt AC cord and burned
his fingers. (10-10-85)

68. K-25 Employee closed 440-volt breaker and contacts shorted and door exploded;
incurred fractured thumb. (9-3-85)

69. Oak Ridge Employee burned both hands when plug on 440-volt connection grounded.
{8-25-88)

70. LLNL Employee touched exposed metal wire panel and was shocked; caused by
inadequate clectrical repair, (8-7-85)

71. Hanford Employee received electric shock while greasing a bearing on a main
feeder of a crusher. (7-9-85)

72. Princeton Employee received electrical burn to thumb while inspecting wiring,
(6-10-85)

73. INEL Employee received burns after a transformer jumper slipped and contacted

480 volts, causing an arc. (5-8-85)

74. SNL Employee reccived flash burn to eyes when a capacitor bank arced during
use of screwdriver. (3-15-85)
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Site

75.

76.

78,

79.

81.

82,

85,

INEL

WAPA

ITRI

BPA

Oak Ridge

SRS

PNL

WAPA

LBL

Mound

Appendix |

Electrical Incident "Non-Lost Work Day" Injuries (Continued)

Description

Employee burned fingers during inspection due to a flash caused by an
untaped splice joint. (2-5-85)

Employee received electric shock/burn while moving an electric heater that
shorted out. (1-30-85)

Employee tossed grinder after being shocked and lacerated armpit; short in
grinder, (7-27-84)

Employee did not follow procedure and burned hand while testing a watt-
hour meter, (7-5-84)

Employee burned fingers when a defective electrical plug ignited on contact
with outlet. (12-3-83)

Employee burned hand when electric arc started while switching a
Mod A-914 in service. (10-11-83)

Employee’s wrench slipped and struck a high-voltage cover; fingers burned
on contact. (9-14-83)

Employee accidentally contacted a 13.8-kilovolt electrical line, burning body
and hands. (7-27-83)

Employee plugged defective filter into a wall outlet and received electrical
shock/burn. (7-25-83)

Employee incurred flashburn to eyes when an arc occurred as a disconnect
switch was opened. (6-3-83)

Employee received electric shock, jerked upward and struck his head after
contacting a live capacitor, (4-27-83)

Construction worker drilled into an electrical line. (9-29-82)
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SITE CODES

ANL-E
BAPL
BNL
CEBAF
FMPC
FUSRAP
INEL
ITRI
JATL
KAPL
KCP

LBL
LLNL
LTA
METC
NPR-C
NRF
‘NTS
CRNL
PETC
PNL
SLAC
SNL
SPR
SRS
SSCL

WAPA

Argonne National Laboratory

Argonne National Laboratory - East

Bettis Atomic Power Laboratory
Brookhaven National Laboratory
Continuous Electron Beam Accelerator Facility
Fernald Environmental Management Center
Formerly Utilized Sites Remedial Action Programs
Idaho National Engineering Laboratory
Inhalation Toxicology Research Institute
Johnson Atoll

Knowles Atomic Power Laboratory

Kansas City Plant

Los Alamos National Laboratory

Lawrence Berkeley Laboratory

Lawrence Livermore National Laboratory
Lattice Test Assembly

Morgantown Energy Technology Center
Naval Petroleum Reserve, California

Naval Reactor Facility

Nevada Test Site

Oak Ridge National Laboratory

Pittsburgh Energy Technology Center
Pacific Northwest Laboratory

Stanford Linear Accelerator Center

Sandia National Laboratory

Strategic Petroleum Reserve

Savannah River Site

Superconducting Super Collider Laboratory
Topopah Test Range

Western Area Power Administration
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