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My history

Å 1981 - Entered into the DOE R&D world, researcher - pulsed power 
engineering and plasma physics, LLNL
ï Energized electrical worker in R&D for 27 years
ïI did all those ñbad thingsò

Å 1987 - present
ïDeveloped R&D electrical safety training for LLNL, SNL, SLAC, Army, 

LANL, etc.

Å 1990 - 1998
ïWatched the evolution of the DOE Electrical Safety Handbook

Å 2004 - 2008
ïChaired DOE Electrical Safety Workshops

Å 2005 - Created the ISA Standards Committee for High Power R&D 
Electrical Standards

Å 2008 Chair of the EFCOG Electrical Safety Task Group



 

Some History of DOE Electrical Safety

Å 1980s - scattered programs across the complex

Å Late 1980s - 1990s - electrical fatalities

Å 1991 - Tiger Teams

Å 1992 - DOE Electrical Task Group (the ñblue bookò report)

Å 1990s - 2005 Electrical Safety Meetings (Larry Perkins)

Å 2004 - fatality and SLAC accident

Å 2006 - EFCOG Electrical Safety Improvement Project (ESIP)

Å April 2006 - DOE Special Operations Report on Electrical Safety

Å 2007 - Establishment of EFCOG Electrical Safety Task Group

Å 2007 - CFR 851 - DOE Worker Safety

Reference - Larry Perkins



 

History of Electrical Safety Handbook

Å1990 - 1993 Development

Å1993 - draft, Chapters 1 - 8

Å1994 - 1997, R&D Development

ÅJanuary 1998 - release

Å2003 - consideration to eliminate

ÅMarch 2004 - 1st R&D Electrical Safety Meeting/Workshop (Chs 9 and 10)

ÅDecember 2004 - Revised handbook

ÅMarch 2005, 2006 - 2nd, 3rd R&D Electrical Safety Meeting/Workshop (new matl)

ÅJuly 2007 - 1st DOE/EFCOG Electrical Safety Meeting/Workshop

ÅJuly 2008 - 2nd DOE/EFCOG Electrical Safety Meeting/Workshop

Pat Tran, DOE

Larry Perkins, DOE

Bryan Drennan, SNL

Pioneers



 

History of DOE meetings on electrical safety

ÅAnnual meeting in summer at Las Vegas (1990 - 2006)
Å Led by Larry Perkins

ÅR&D Electrical Safety Meeting/Workshop
Å 1st - March 2004, Albuquerque, LANL

Å 2nd - March 2005, Menlo Park, Ca, SLAC

Å 3rd - February 2006, Albuquerque, LANL

ÅEFCOG (Energy Facility Contractorsô Operating Group)
Å 2005 - started forming

Å 2006 - Electrical Safety Improvement Project (ESIP)

Å 2007 - Formation of Electrical Safety Task Group

ÅDOE/EFCOG Electrical Safety Meeting and Workshop
Å 1st - July 2007, Albuquerque, SNL

Å 2nd - July 2008, Golden, NREL

Å 3rd - October 2009, Hanford

Å 4th - 2010, ???



 

EFCOG ESIP Leaders

EFCOG ELECTRICAL 

SAFETY IMPROVEMENT 

PROJECT MANAGER

Tony Umek - Fluor

#6 ïControlling Energized 

Work Hazards

Chip Lagdon ïDOE

Alan Gibson ïLANL

Steve Merrick ïINL

Paul Case ïFH

Richard DeBusk ïLBNL

#2 ïTechnical Authorities 

and Qualifications

Chip Lagdon, Don Harvey, Mike 

Hicks, Cliff Ashley ïDOE

David Mills ïWSRC

Terry Fogle ïLANL

Lloyd Gordon ïLANL

Mark McNellis ïSNL

Bobby Gray ïFH

Bobby Sparks ïPNNL

#3 ïDOE Electrical Safety  

Policy and Handbook

Ray Hardwick, Cliff Ashley ï

DOE

Bryan Drennan ïSNL 

Paul Case ïFH

Lloyd Gordon ïLANL

#5 ïAwareness/Continuation 

Training

Ray Blowitski ïDOE

David Mills ïWSRC

Jackie McAlhaney ïWSRC

Bill Reid ïINEL

Paul Case ïFH

George Mortinson ïINPO

Lloyd Gordon ïLANL

Advisory 

Committee

#4 ïReporting Criteria/ 

Performance Measurement

Frank Tooper, Ray Blowitski, 

Mike Hicks ïDOE

Contractors (see Attachment 1)

#7 ïConsolidation of 

Ongoing Electrical Safety 

Activities

Frank Tooper, Dave Chaney, 

Frank Russo, Chip Lagdon ï

DOE

Joe Yanek ïWSRC

Tony Umek ïFH

Barbara Hargis ïLANL

#1 ïBaseline 

Assessment/Criteria

Randy Unger ïDOE

C. Bryan Drennan ïSNL

Jackie McAlhaney  ïWSRC



 

EFCOG/DOE Electrical Safety Improvement 

Project

Åreleased January 12, 2006

Ådeveloped in response to DOEôs challenge to improve 
electrical safety performance, as directed by Energy 

Secretary Samuel Bodman

Åa formal approach for managing improvement

Åto integrate current DOE and contractor electrical safety 

efforts

An objective of the 2006 R&D Workshop was to integrate the 

results into the EFCOG/DOE Electrical Safety Improvement 

Project.



 

R&D Workshop input into EFCOG

EFCOG ELECTRICAL 

SAFETY IMPROVEMENT 

PROJECT MANAGER

Tony Umek - Fluor

#6 ïControlling Energized 

Work Hazards

Chip Lagdon ïDOE

Alan Gibson ïLANL

Steve Merrick ïINL

Paul Case ïFH

Richard DeBusk ïLBNL

#2 ïTechnical Authorities 

and Qualifications

Chip Lagdon, Don Harvey, Mike 

Hicks, Cliff Ashley ïDOE

David Mills ïWSRC

Terry Fogle ïLANL

Lloyd Gordon ïLANL

Mark McNellis ïSNL

Bobby Gray ïFH

Bobby Sparks ïPNNL

#3 ïDOE Electrical Safety  

Policy and Handbook

Ray Hardwick, Cliff Ashley ï

DOE

Bryan Drennan ïSNL 

Paul Case ïFH

Lloyd Gordon ïLANL

#5 ïAwareness/Continuation 

Training

Ray Blowitski ïDOE

David Mills ïWSRC

Jackie McAlhaney ïWSRC

Bill Reid ïINEL

Paul Case ïFH

George Mortinson ïINPO

Lloyd Gordon ïLANL

Advisory 

Committee

#4 ïReporting Criteria/ 

Performance Measurement

Frank Tooper, Ray Blowitski, 

Mike Hicks ïDOE

Contractors (see Attachment 1)

#7 ïConsolidation of 

Ongoing Electrical Safety 

Activities

Frank Tooper, Dave Chaney, 

Frank Russo, Chip Lagdon ï

DOE

Joe Yanek ïWSRC

Tony Umek ïFH

Barbara Hargis ïLANL

#1 ïBaseline 

Assessment/Criteria

Randy Unger ïDOE

C. Bryan Drennan ïSNL

Jackie McAlhaney  ïWSRC

1 - Unlisted Equipment Approval

2 - Hazard Classification

3 - Work Control

4 - Assessments

5 - Standards



 

DOE Electrical Safety Handbook - current contents

1.0 Introduction

2.0 General Requirements

3.0 Electrical Preventive Maintenance

4.0 Grounding

5.0 Special Occupancies

6.0 Requirements for Specific Equipment

7.0 Work in Excess of 600 V

8.0 Temporary Wiring

9.0 Enclosed Electrical/Electronic Equipment

10.0 Research and Development

11.0 Electrical Safety During Excavations

12.0 References

Appendix A - DOE Model Electrical 

Safety Program

Appendix B - Acronyms and Definitions

Appendix C - Work Matrices - Examples

Appendix D - Regulation Matrices



 

History of Site Programs

Å Even with the guidance of the DOE Electrical Safety Handbook, over 
the past two decades site electrical safety programs have evolved 
somewhat independently..  Although the elements based on national 
codes (e.g., NEC, NESC, NFPA 70E) may be common, and the DOE 
Handbook ñModel Programò, other elements have evolved somewhat 
independently.

Å Key elements that have varied from site to site include:
ï structure of AHJ (e.g., Electrical Safety Committee, ESOs)

ï electrical hazard classification

ï unlisted electrical equipment approval

ï training

ï management of subcontractors

ï electrical incident investigation and reporting

ï R&D safe work practices

ï program assessments



 

The goal of consistency

ÅConsistency across the complex is important to:
ïMinimize resources needed for program development
ïDonôt keep reinventing the same wheel

ïShare best practices and common issues

ïImprove safety across the complex

ïAid in program assessment

ïHave a robust and defendable program for CFR 851, Electrical 
section

ÅSpecial areas needing focus for consistency are:
ïR&D electrical safety

ïSubcontractor work

ïImplementation of NFPA 70E



 

Efforts towards consistency

Å Annual Electrical Safety Meeting (for over 15 years)
ï held in Las Vegas

Å DOE Electrical Safety Handbook
ï 1998, revised 2004

Å R&D Electrical Safety Meeting/Workshop
ï 2004, 2005, 2006

ï 100 participants from 28 sites and site offices

ïmajor contributions in last two years (851, Handbook, ISA)

Å EFCOG Electrical Safety Improvement Project

Å Electrical Safety Task Group

Å Center of Excellence for Electrical Safety



 

Our Goals Today

ÅToday, through communication, collaboration, and 

cooperation between all sites, our goals are to provide a 

consistent, ever improving electrical safety program for 

our workers, facility and R&D.

ÅMajor efforts to achieve this include:
ïEFCOG Electrical Safety Task Group Leadership

ïAnnual Meeting/Workshop

ïDOE Electrical Safety Manual

ïCenter of Excellence for Electrical Safety



 

EFCOG Electrical Safety 

Task Group

ESTG



 

Energy Facility Contractors Group (EFCOG)
Dedicated to Promoting Excellence in DOE Operations

ÅThe Energy Facility Contractors Group (EFCOG) is 
a volunteer organization, directed by senior level 
executives from DOE contractors, sustained by 
working level personnel from member contractors, 
and supported and funded by DOE.

ÅEFCOG promotes excellence in all aspects of the 
operation, management, and integration of DOE 
facilities in a safe, environmentally sound, 
efficient and cost -effective manner through the 
ongoing exchange of information on lessons 
learned.



 

EFCOG Organization

Å14 Working Groups
ïEnvironmental, Safety & Health

ï6 Subgroups

ïElectrical Safety Task Group



 



 

ESTG 2008 Officers

ÅBobby Gray, Fluor Hanford, chair emeritus

ÅLloyd Gordon, LANL, chair

ÅMark McNellis, SNL, vice chair

ÅJackie McAlhaney, SRS, secretary

ÅDavid Mills, SRS, officer at large

ÅSal Sferrazza, NREL, 2008 Workshop Chair



 

ESTG Members

Å David Anderson, ORNL

Å Perry Anthony, SLAC

Å Chip Barnhardt, INL (Bechtel)

Å Paul Chapman, Y-12

Å Greg Christensen, INL (BEA)

Å Brad Davy, DOE

Å John Durnan, BNL

Å Scott Gilmore, KCP

Å Earnest Hamm, RL

Å Mike Hicks, DOE ID

Å Joe Kilar, ANL

ÅTodd Kujawa, Jlab

ÅSal Sferrazza, NREL

ÅKeith Schuh, Fermilab

ÅBobby Sparks, PNNL

ÅPat Tran, DOE

ÅMax Wright, Pantex

ÅJohn DiNicola, BNL

ÅJim Follansbee

ÅClyde Saunders, RL

ÅMichael Stewart, NREL

Alternate members



 

ESTG Membership

ÅIf your organization is not a member of the ESTG, please 

contact ESTG chair if you would like to join.



 

ESTG Meetings

Å 2007 - three ESTG meetings

ï Spring meeting, Atlanta, Georgia - in conjunction with EFCOG

ï Summer Workshop, Albuquerque, New Mexico - hosted by SNL

ï Fall meeting, Las Vegas, Nevada - in conjunction with EFCOG

Å 2008 - three ESTG meetings

ï Spring meeting, Dallas, Texas - in conjunction with IEEE Electrical Safety

ï Summer Workshop, Golden, Colorado - hosted by NREL

ï Fall meeting, Las Vegas, Nevada - in conjunction with EFCOG

Å 2009 - two meetings

ï Spring meeting, St. Lois, Missouri - in conjunction with IEEE Electrical 

Safety

ï Fall Workshop, Hanford, Washington - hosted by Hanford and PNNL



 

ESTG 2008 Initiatives

Å Plan and support summer workshop 

Å Hold two additional meetings during 2008

Å Hold monthly telephone conferences

Å Continue progress towards updating DOE Electrical Safety 

Handbook

Å Support and guide Center of Excellence for Electrical Safety

Å Continue to implement and support Electrical Severity Ranking Tool

ÅDevelop and implement process for ñESTG guidanceò



 

2008 Electrical Safety Workshop



 

140 Registrants at the 2008 Electrical Safety 

Meeting & Workshop

NREL  14

LANL  13

SNL  10

Hanford  10

INL  9

LLNL  5

OSHA, Co  5

SRS  5

NNSA/DOE  5

Pantex  4

ANL  4

ORNL  4

3 attendees

WAPA

DOE-Idaho

RMH Group

LBNL

Kansas City

NTS (NSTEC)

2 attendees

DOE-Richland

US Bureau of Reclam

UL

Fermilab

Schneider Electric

BNL

PNNL

Jlab

Army

1 attendee

PPPL

NNSA-Nevada

Colorado Powerline

Paducah Remediation

Sturgeon Electric

DNFSB

Ames Lab

SLAC

DOE-Savannah

Square D

DOE, Albuquerque

DOE/NNSA-Livermore

DOE-Princeton

DOE-Oak Ridge



 

Sites, offices, agencies, and companies

Å DOE/NNSA Sites (21-101)
ï NREL  14

ï LANL  13

ï SNL  10

ï Hanford  10

ï INL  9

ï LLNL  5

ï SRS  5

ï Pantex  4

ï ANL  4

ï ORNL  4

ï WAPA  3

ï LBNL  3

ï Kansas City  3

ï NTS 3

ï Fermi  2

ï BNL  2

ï PNNL  2

ï JLab  2

ï PPPL  1

ï Ames  1

ï SLAC  1

Å DOE/NNSA Offices (10-16)
ï NNSA/DOE DC 5

ï DOE, Idaho  3

ï DOE, Richland 2

ï NNSA, Nevada 1

ï DNFSB 1

ï DOE, Savannah 1

ï DOE, Albuquerque 1

ï DOE/NNSA, Livermore 1

ï DOE, Princeton 1

ï DOE, Oak Ridge 1

Å Other Government, Standards (4-11)
ï OSHA, Colorado 5

ï US Bureau of Reclam 2

ï UL 2

ï US Army 2

Å Companies (6-9)

ï RMH Group 3

ï Schneider Electric 2

ï Colorado Powerline 1

ï Paducah Remed Srv1

ï Sturgeon Electric 1

ï Square D 1



 

Workshop Working Groups this year

Group 1 - Arc Flash Calculations and PPE Selection 24

Group 2 - CFR 851 Issues 13

Group 3 - DOE Electrical Safety Handbook 13

Group 4 - DC Systems, including Batteries 11

Signup Lists are in the Registration Area

If your name is NOT on a list, please sign up.



 

DOE Electrical Safety Manual



 

DOE Electrical Safety Handbook - 2008

1) Introduction

2) General Requirements

3) Assessment and Management of Electrical Hazards

4) Electrical Preventive Maintenance

5) Grounding

6) Special Occupancies

7) Requirements for Specific Equipment

8) Work in Excess of 600 V

9) Temporary Wiring

10) Electrical Safety During Excavations 

11) Enclosed Electrical/Electronic Equipment

12) Unlisted Electrical Equipment Approval

13) Research and Development



 

Center of Excellence for 

Electrical Safety



Website - 3000 

users per month


