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Lineworker Training 
For Live-Line Work 

 

Increasingly, Utilities are expected to keep the electricity flowing, even during times of T&D 
maintenance.  However, working on lines and equipment energized with high voltage electricity 
presents significant hazards to lineworkers who are not properly trained.  Working on energized 
lines and equipment can be performed safely.  To do so however, requires the lineworker to the 
considered ‘Qualified’ in live-line work. 
The U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) defines 
the term “Qualified Employee” in Standard 1910.269(a)(2)(ii) thus: 
 “… trained and competent in: 

 (A).  The skills and techniques necessary to distinguish exposed live parts from  
          other parts of electric equipment; 
 (B).  The skills and techniques necessary to determine the nominal voltage of  
          exposed live parts; 
 (C).  The minimum approach distances specified in this section corresponding to 
          the voltages to which the qualified employee will be exposed, and 
 (D).  The proper use of the special precautionary techniques, personal protective 
          equipment, insulating and shielding materials and insulated tools for working 
          on or near energized parts of electric equipment. 
 Note:  For the purposes of this section, a person must have this training in order to  
            to be considered a qualified person.” 
 
 
Hazards Associated with Live-Line Work 

Most serious accidents involving lineworkers are caused by contact with energized lines and 
equipment.  Electrical flashes present a serious hazard as well.  This is the not just the case with 
live-line work, as might be assumed, but with all powerline work.  Even when lines and 
equipment are thought to be de-energized, either they are not or have suddenly become energized 
through some human error or equipment malfunction.  In such cases, workers suffer contact and 
flash injuries from supposedly ‘dead’ systems. 

But certainly, with work performed while the lines and equipment have been left intentionally 
energized, contact with the lines or equipment and flashes caused by electrical arcs constitute the 
two main types of serious, life-threatening hazards most often encountered by the worker. 
In contact accidents, electricity moves through the worker because of ‘potential’ differences.  
Potential, for our purposes, can be defined as a condition that determines the flow of an electrical 
charge.  Typically, a worker is at ‘ground potential’.  When contacting power lines or equipment 
at the potential required by nominal system operation, electricity will flow through the worker if 
he or she is at a different potential.  In this case, electricity must have an entry point and an exist 
point (to a source of different potential) to pass through the worker.  Oddly, but correctly, when 
the worker is at the same electrical potential, such as during bare hand transmission work or in 
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the case of an equi-potential zone of protection on de-energized distribution work, the chance of 
a contact injury is negligible, when this work is performed correctly.   

The severity of contact injuries varies based on a number of factors, but the possibility of contact 
should be considered a serious hazard when performing work on energized systems or on 
systems that have been de-energized but could re-energize through accident or error. 
System short circuits can cause an arc flash, which is a second serious category of hazards to 
live-line workers.  Actually the concept of electrical potential is largely to blame here, as well.  
Any time a high voltage electricity arc suddenly moves from one object to another, an immediate 
release of light and heat occurs.  The light is so bright that it can damage a worker’s retinas.  The 
radiant heat released by the arc can reach temperatures greater those that found on the surface of 
the sun, almost instantly.  Most workers can’t react quickly enough to avoid exposure, if close to 
an arc flash.  The heat generated will burn most objects close to the arc, including the worker. 

An important part of lineworker training for live-line work is a thorough understanding of the 
hazards the worker may encounter.   

 
Identifying Exposed Live Parts and their Voltage Levels 

To be a qualified live-line worker, the employee must be able to identify parts of the electric 
system that are ‘live’ (energized) or may accidentally become energized.   Knowing this 
information helps the worker physically locate the part, in relation to their working position, 
determine their proximity to it (approach distance) and develop a mitigation plan for the 
particular hazard: do I insulate myself from the hazard; do I isolate myself from the hazard or 
both? (Insulate and Isolate factors are discussed in more detail later) 

Appendix A lists two ‘live parts’ categories: 
1.  Live parts at their normal operating voltage unless they are properly grounded 
2.  Live parts at their normal operating voltage or less, since the voltage gradient 

is disturbed across them 

In addition to properly identifying exposed live parts, the qualified live-line worker needs to be 
able to determine the nominal voltage present in those energized lines and equipment.  This 
rarely can be done visually with any assurance.  The invisibility of electricity is considered one 
of the hazards lineworkers must face. 

Voltage testers are available to the lineworker to determine the existing voltage present on the 
subject lines and equipment.  This information is critical when determining which insulating 
tools and equipment to select to safely perform the work, as well as which PPE to select.  
Wearing Class I Rubber Gloves (rated for a maximum of 7.5 KV), for example, would be 
dangerous when working on a 34.5KV line.  Or, using a line hose rated for 15 KV on a 34.5 KV 
line, foolish.  But unless the worker has actually tested the line for nominal voltage present, it’s a 
guessing game that may have tragic results. 
Even when performing work on de-energized lines and equipment, testing for the absence of 
voltage is a critical safety practice.  Visually verifying that a circuit is open is an important step 
in many maintenance operations, however testing for the absence of voltage is considered 
essential in confirming that the line and/or equipment is truly de-energized.  Several tools are 
available to the lineworker to test for the absence of voltage before any work is performed. 
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Training live-line workers to properly identify exposed live system parts and the voltage levels 
present, or that may become present in the system, is critical to maintaining safety on the job site. 

 
Minimum Approach Distance and Working Position 

Flowing electricity, especially at high voltage, has the power to short circuit through the air from 
one point to another point with a different potential.  This is called an arc flash, as discussed 
earlier.  The higher the voltage the farther the arc can jump.  Obviously this means that air, our 
atmosphere, is acting as a conductor in these cases, allowing the electricity to pass through it.  
But oddly, air is also an insulator.  Air can actually provide an insulating barrier between an 
energized part and the worker.  But as the worker gets closer to the energized part, the insulating 
value of the air gets weaker, endangering the worker, if he or she is at a different potential. 
US DOL OSHA, using The Institute of Electrical and Electronics Engineers, Inc. (IEEE) 
Standard 516-2009, has devised a chart to assist lineworkers in knowing safe working distances 
from energized parts, based on the voltage present.  This is called the Minimum Approach 
Distance (MAD) Chart (see Appendix B).  The Chart illustrates how close an unprotected worker 
can get to an energized part, based on three variables: 

• Nominal Voltage in kilovolts (phase to phase) 
• Phase to ground exposure 
• Phase to phase exposure 

Safe working distances are shown in both feet / inches and in meters. 

It’s important to note that the Chart was developed with certain assumptions about where the 
worker and the system are.  This Chart is for alternating current only and represents sea level 
with normal barometric pressures, moderate relative humidity and air that is fairly clear (no 
particulates).  Other Charts are available when working at an altitude, for example.  In these 
cases, air is actually thinner which would require increasing the safe working distances. 
Of course there are conditions in which it is safe for protected live-line workers to actually touch 
and work on energized parts.  These conditions will be discussed later. 
Safe working position is an additional important consideration for live-line workers, as well as 
safe working distance.  When working on energized lines and equipment, a lineworker may be 
using all the insulating PPE correctly for the site conditions, however he or she may still be in 
danger of either a contact or flash injury based upon how they position themselves, relative to the 
work. 

If the worker is working above the energized part, for example, there may be a danger of falling 
into the line or equipment.  This may cause the worker to make contact with a part of his body 
not insulated.  Additionally, a working position above the energized line or equipment exposes 
the worker to a greater flash injury, since heat rises.   Best practices require the live-line worker 
to approach and work on energized lines and equipment from below, whenever possible.   
Minimum approach distance and safe working position are both important training concepts for 
lineworkers doing live-line work. 
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Insulate and Isolate 
Two additional concepts that require a significant amount of training for live-line workers are 
correctly and adequately insulating workers from electricity and how to correctly and adequately 
isolate workers from ground potential.  In both instances, performed in accordance with known 
best practices, workers can physically work on most energized systems, safely. 
Insulating workers can be categorized into Principal Insulation and Supplemental Insulation.   

• Principal Insulation includes personal protective equipment such as rubber 
gloves, rubber sleeves and rubber shoes, and insulating tools such as aerial 
devices and live working tools (hot-sticks, auxiliary arms, mast poles, saddles, 
pole clamps, etc.). 
 

• Supplemental Insulation includes cover-up (rubber blankets, line hose, hoods, 
pole and line guards), barriers and shields and specially equipped helicopters used 
in transmission line maintenance. 

Extensive training is required in the proper use, care and maintenance of all insulating 
equipment.  Live-line workers must know the limits of such equipment and the specific voltages 
on which they are safely used. 
Isolating workers from ground potential includes the use of insulated bucket trucks, insulated 
platforms (Baker boards) and special grounding techniques when performing work on de-
energized lines that can accidently re-energize (equi-potential grounding). 

Of special concern to workers that are part of the ‘ground crew’ sometimes called groundmen or 
helpers, is a shock hazard from a truck or crane being used at the job-site.  When an equipment 
boom (bucket truck, digger boom or crane boom) is in the air, there is a danger of the boom 
contacting energized lines and equipment.  If this happens with a bucket truck boom, the live-
line worker in the bucket may be effectively isolated, avoiding serious injury, but if the boom 
insulation fails, electricity may seek a path to ground.  When this happens, the truck body may 
become energized as the current passes through the tires and outrigger pads, to the ground.  
Ideally the bucket truck is properly grounded before work begins, in which case most of the 
current will flow through the grounding cable.  However, electricity will take all paths to ground.  
So, while most of the current will flow through the grounding cable, some current will likely exit 
through the truck body into the tires and outrigger pads – and through the worker standing on the 
ground, if that worker is touching the truck body at any point.  This is true of a digger or crane 
boom contact, as well.  All trucks and rolling equipment that may come in contact with energized 
lines at a job-site should be barricaded for the safety of the workers and the public.  No one 
should go near a piece of equipment with the boom in the air. 
Associated with this type of hazard for the ground worker, is a concept known as ‘Step and 
Touch Potential.’  As electricity flows from an energized line into a truck boom through a 
ground rod, tire or outrigger pad, the current spreads out from that source.  The current degrades 
quickly, causing a difference in potential within the soil.  A natural reaction by a ground worker, 
should an accident such as the one described above occur, is to run away from the vehicle.  As 
the worker steps away with one foot, he or she will likely be shocked by the current in the soil.  
By having two feet on the energized soil, at a different electrical potential, current will likely 
flow up one foot, through his legs and out the other foot. 
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An illustration of Step and Touch Potential is shown in Appendix C. 
Training for live-line work not only includes the worker performing the ‘hands-on’ work, but all 
workers at the job-site.     
 
Transmission Bare-hand Work and Working from Helicopters 
Previously all discussion about training for live-line work had referred primarily to work on 
systems with typical distribution voltages (at or below 34.5 KV). 
There is a special type of live-line work on extra high voltage (EHV) transmission systems 
known as Bare-hand live-line work.  Special suits, equipment and tools are required to safely 
perform this type of work and extensive training for each worker must be conducted.  Bare-hand 
workers are actually working at line potential, in these cases, but will be totally isolated from 
sources of different potential, nearby.  The concept is similar to watching a bird sitting on a 
powerline.  As long as the bird touches nothing else of a different potential, he is safe. 
Additionally, some transmission live-line work can be performed using helicopters with special 
platforms on which the worker sits while working on the transmission line.  Again, special suits, 
equipment and tools are required and the training is extensive. 

Both of these types of live-line work are beyond the scope of this paper and warrant lengthy 
papers of their own. 

 
Conclusion 

Repairs and maintenance on energized, high-voltage lines and equipment can be performed 
safely when, 1.) workers are properly trained in the hazards present, 2.) workers know the 
nominal voltages of the systems on which they are working, 3.) workers understand the safe 
working distances and positions required, and 4.) workers understand the proper use of insulating 
and isolating techniques, and what to do in emergencies.  
US DOL OSHA (See Appendix D) and IEEE offer excellent resources concerning proper safety 
practices and recommended techniques for safely performing live-line work. 
Only ‘Qualified’ live-line workers should be assigned jobs involving systems that will remain 
energized during repairs and maintenance.  Initial and reoccurring training for lineworkers 
assigned to this type of work is critical for both the safety of the job-site workers and the safety 
of the electrical systems on which they work.   
 

Ronald J. Schenk, COSS, Executive Director 
Institute for Safety in Powerline Construction 

5501-A  John Eskew Blvd. 
Alexandria,  LA  71303 

318-767-58022 June 2010 
ron@ispconline.com 
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Appendix A 
 

IEEE Std. 516-2009, 4.9.1 Live Parts: 
The following are considered to be live parts at their normal operating voltage unless they are 
properly grounded: 

− Conductors (bare) 
− Conductors (insulated, unless they have solidly grounded and tested shields) 
− Rigid bus 
− Bushings, surge arrestors, potential transformers, current transformers, and pothead 

energized ends and terminal connections 
− Circuit switching devices 
− Disconnect switch blade and terminals 
− Wave traps and series reactors 
− Workers and equipment bonded to the conductor (bare-hand work) 
− Helicopters that support workers performing live-line work 
− Rubber glove protectors 

 

The following are considered to be live parts at their normal operating voltage or less since the 
voltage gradient is disturbed across them: 

− Support insulator 
− Insulating sections of bushings, surge arrestors, potential transformers, current 

transformers, and potheads 
− Dry wood poles and cross arms without bonded or grounded insulator hardware, which 

may be part of the insulation system and may have potential across them 
− Insulating boom of aerial devices in contact with the conductor 
− Live working tools bridging the air gap 
− Insulating ladders and platforms bridging the air gap 
− Insulating rope between the conductor and a part at ground potential 
− Link or lift sticks 
− Strain pole 
− Cross arm extensions 

 
 

 
 

 
 

Appendix B 
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US DOL OSHA Regulation 

 

 

 

 

 

 

 

Table R-6 
Phase to ground exposure Phase to phase exposure Nominal 

voltage  

in kilovolts  

phase to 
phase 

(ft-in) (m) (ft-in) (m) 

0.05 to 1.0 Avoid Contact Avoid Contact 
1.1 to 15.0  2-1 0.64 2-2 0.66 

15.1 to 36.0 2-4 0.72 2-7 0.77 
36.1 to 46.0 2-7 0.77 2-10 0.85 
46.1 to 72.5 3-0 0.90 3-6 1.05 
72.6 to 121 3-2 0.95 4-3 1.29 
138 to 145 3-7 1.09 4-11 1.50 
161 to 169 4-0 1.22 5-8 1.71 
230 to 242 5-3 1.59 7-6 2.27 
345 to 362 8-6 2.59 12-6 3.80 
500 to 550 11-3 3.42 18-1 5.50 
765 to 800 14-11 4.53 26-0 7.91 

 Required Minimum Electrical Clearances 

Appendix C 

1910.269(L)(2)	  Minimum	  approach	  distances:	  

The	  employer	  shall	  ensure	  that	  no	  employee	  approaches	  or	  take	  any	  conductive	  object	  closer	  to	  exposed	  energized	  
parts	  than	  set	  forth	  in	  Table	  R-‐6	  through	  Table	  R-‐10,	  unless:	  

	  (i)	  The	  employee	  is	  insulated	  from	  the	  energized	  part	  (insulating	  gloves	  or	  insulating	  gloves	  and	  sleeves	  worn	  

in	  accordance	  with	  paragraph	  (l)(3)	  of	  this	  section	  are	  considered	  insulation	  of	  the	  employee	  only	  with	  regard	  
to	  the	  energized	  part	  upon	  which	  work	  is	  being	  performed),	  or	  	  

(ii)	  The	  energized	  part	  is	  insulated	  from	  the	  employee	  and	  from	  any	  other	  conductive	  object	  at	  a	  different	  
potential.	  
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Appendix D 

Ground	  Potential	  Gradient	  Illustration	  

	  	  	  	  	  	  	  “Step	  and	  Touch	  Potential”	  
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US DOL OSHA Regulations Pertaining to 

Live-Line Work 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D, Continued 

1910.269p	  (a)	  (2)	  :	  

Training.	  

(i)	  Employees	  shall	  be	  trained	  in	  and	  familiar	  with	  the	  safety-‐related	  work	  practices,	  safety	  
procedures,	  and	  other	  safety	  requirements	  in	  this	  section	  that	  pertain	  to	  their	  respective	  job	  

assignments.	  	  Employees	  shall	  also	  be	  trained	  in	  and	  familiar	  with	  any	  other	  safety	  practices,	  
including	  applicable	  emergency	  procedures	  (such	  as	  pole	  top	  and	  manhole	  rescue),	  that	  are	  not	  
specifically	  addressed	  by	  this	  section	  but	  that	  are	  related	  to	  their	  work	  and	  are	  necessary	  for	  their	  

safety.	  	  (ii)	  Qualified	  employees	  shall	  also	  be	  trained	  and	  competent	  in:	  (A)	  The	  skills	  and	  techniques	  
necessary	  to	  distinguish	  exposed	  live	  parts	  from	  other	  parts	  of	  electric	  equipment,	  (B)	  The	  skills	  and	  
techniques	  necessary	  to	  determine	  the	  nominal	  voltage	  of	  exposed	  live	  parts,	  (C)	  The	  minimum	  

approach	  distances	  specified	  in	  this	  section	  corresponding	  to	  the	  voltages	  to	  which	  the	  qualified	  
employee	  will	  be	  exposed,	  and	  (D)	  The	  proper	  use	  of	  special	  precautionary	  techniques,	  personal	  
protective	  equipment,	  insulating	  and	  shielding	  materials,	  and	  insulated	  tools	  for	  working	  on	  or	  near	  

exposed	  energized	  parts	  of	  electric	  equipment.	  	  Note:	  For	  the	  purposes	  of	  this	  section,	  a	  person	  
must	  have	  this	  training	  in	  order	  to	  be	  considered	  a	  qualified	  person.	  

1910.269	  (a)	  (3)	  :	  

Existing	  Conditions.	  

Existing	  Conditions	  related	  to	  the	  safety	  of	  the	  work	  to	  be	  performed	  shall	  be	  determined	  before	  work	  
on	  or	  near	  electric	  lines	  or	  equipment	  is	  started.	  	  Such	  conditions	  include,	  but	  are	  not	  limited	  to,	  the	  

nominal	  voltages	  of	  lines	  and	  equipment,	  the	  maximum	  switching	  transient	  voltages,	  the	  presence	  of	  
hazardous	  induced	  voltages,	  the	  presence	  and	  condition	  of	  protective	  grounds	  and	  equipment	  
grounding	  conductors,	  the	  condition	  of	  poles,	  environmental	  conditions	  relative	  to	  safety,	  and	  the	  

locations	  of	  circuits	  and	  equipment,	  including	  power	  and	  communications	  lines	  and	  fire	  protective	  
signaling	  circuits.	  
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1910.269(I)	  :	  

(6)	  Apparel.	  	  

	  	  	  	  	  	  	  	  (i)	  When	  work	  is	  performed	  within	  reaching	  distance	  of	  exposed	  energized	  parts	  of	  equipment,	  the	  employer	  
shall	  ensure	  that	  each	  employee	  removes	  or	  renders	  nonconductive	  all	  exposed	  conductive	  articles,	  such	  as	  key	  or	  

watch	  chains,	  rings,	  or	  wrist	  watches	  or	  bands,	  unless	  such	  articles	  do	  not	  increase	  the	  hazards	  associated	  with	  
contact	  with	  the	  energized	  parts.	  	  

	  	  	  	  	  	  	  (ii)	  The	  employer	  shall	  train	  each	  employee	  who	  is	  exposed	  to	  the	  hazards	  of	  flames	  or	  electric	  arcs	  in	  the	  
hazards	  involved.	  	  

	  	  	  	  	  	  (iii)	  The	  employer	  shall	  ensure	  that	  each	  employee	  who	  is	  exposed	  to	  the	  hazards	  of	  flames	  or	  electric	  arcs	  does	  

not	  wear	  clothing	  that,	  when	  exposed	  to	  flames	  or	  electric	  arcs,	  could	  increase	  the	  extent	  of	  injury	  that	  would	  be	  
sustained	  by	  the	  employee.	  	  

	  

1910.134	  (as	  of	  January,	  2007)	  

(f)	  Training.	  	  

(1)	  The	  employer	  shall	  provide	  training	  to	  each	  employee	  who	  is	  required	  by	  this	  section	  to	  use	  PPE.	  Each	  such	  	  

	  	  	  	  	  	  employee	  shall	  be	  trained	  to	  know	  at	  least	  the	  following:	  	  

(i)	  When	  PPE	  is	  necessary;	  	  

(ii)	  What	  PPE	  is	  necessary;	  	  

(iii)	  How	  to	  properly	  don,	  doff,	  adjust,	  and	  wear	  PPE;	  	  

(iv)	  The	  limitations	  of	  the	  PPE;	  and,	  	  

(v)	  The	  proper	  care,	  maintenance,	  useful	  life	  and	  disposal	  of	  the	  PPE.	  	  

	  

1910.333	  :	  

Selection	  and	  use	  of	  work	  practices.	  

	  (a)	  General.	  Safety-‐related	  work	  practices	  shall	  be	  employed	  to	  prevent	  electric	  shock	  or	  other	  injuries	  resulting	  from	  
either	  direct	  or	  indirect	  electrical	  contacts,	  when	  work	  is	  performed	  near	  or	  on	  equipment	  or	  circuits	  which	  are	  or	  may	  

be	  energized.	  The	  specific	  safety-‐related	  work	  practices	  shall	  be	  consistent	  with	  the	  nature	  and	  extent	  of	  the	  associated	  
electrical	  hazards.	  	  
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Appendix D, Continued 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1910.269	  (I)	  :	  

(4)	  Working	  position.	  The	  employer	  shall	  ensure	  that	  each	  employee,	  to	  the	  extent	  that	  other	  safety-‐
related	  conditions	  at	  the	  worksite	  permit,	  works	  in	  a	  position	  from	  which	  a	  slip	  or	  shock	  will	  not	  bring	  

the	  employee's	  body	  into	  contact	  with	  exposed,	  uninsulated	  parts	  energized	  at	  a	  potential	  different	  
from	  the	  employee.	  	  

1910.269(p): 

(4)  Operations near energized lines or equipment. 
(i) Mechanical equipment shall be operated so that the minimum approach distances of Table R-6  

through Table R-10 are maintained from exposed energized lines and equipment. However, the  

insulated portion of an aerial lift operated by a qualified employee in the lift is exempt from this  

requirement. 

(ii)  A designated employee other than the equipment operator shall observe the approach distance to exposed lines  

and equipment and give timely warnings before the minimum approach distance required by paragraph (p)(4)(i) is  

reached, unless the employer can demonstrate that the operator can accurately determine that the minimum approach  

distance is being maintained. 

(iii)  If, during operation of the mechanical equipment, the equipment could become energized, the operation shall  

also comply with at least one of paragraphs (p)(4)(iii)(A) through (p)(4)(iii)(C) of this section. 

(A) The energized lines exposed to contact shall be covered with insulating protective material 

 that will withstand the type of contact that might be made during the operation. 

(B) The equipment shall be insulated for the voltage involved. The equipment shall be positioned  

so that its uninsulated portions cannot approach the lines or equipment any closer than the minimum  

approach distances specified in Table R-6 through Table R-10.  

(C)  Each employee shall be protected from hazards that might arise from equipment contact with the energized 
lines. The measures used shall ensure that employees will not be exposed to hazardous differences in potential. Unless 
the employer can demonstrate that the methods in use protect each employee from the hazards that might arise if the 
equipment contacts the energized line, the measures used shall include all of the following techniques 

(1) Using the best available ground to minimize the time the lines remain energized, 

(2)  Bonding equipment together to minimize potential differences, 

(3)  Providing ground mats to extend areas of equipotential, and 

(4)  Employing insulating protective equipment or barricades to guard against any remaining  

hazardous potential differences. 
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1910.333	  (c)	  :	  

Working	  on	  or	  near	  exposed	  energized	  parts.	  	  

(1)	  Application.	  This	  paragraph	  applies	  to	  work	  performed	  on	  exposed	  live	  parts	  (involving	  either	  direct	  contact	  or	  

by	  means	  of	  tools	  or	  materials)	  or	  near	  enough	  to	  them	  for	  employees	  to	  be	  exposed	  to	  any	  hazard	  they	  present.	  	  

(2)	  Work	  on	  energized	  equipment.	  Only	  qualified	  persons	  may	  work	  on	  electric	  circuit	  parts	  or	  equipment	  that	  
have	  not	  been	  deenergized	  under	  the	  procedures	  of	  paragraph	  (b)	  of	  this	  section.	  Such	  persons	  shall	  be	  capable	  of	  
working	  safely	  on	  energized	  circuits	  and	  shall	  be	  familiar	  with	  the	  proper	  use	  of	  special	  precautionary	  techniques,	  

personal	  protective	  equipment,	  insulating	  and	  shielding	  materials,	  and	  insulated	  tools.	  	  

	  

1910.269(J)	  :	  

	  (j)	  Live-‐line	  tools.	  	  

(1)	  Design	  of	  tools.	  Live-‐line	  tool	  rods,	  tubes,	  and	  poles	  shall	  be	  designed	  and	  constructed	  to	  withstand	  the	  
following	  minimum	  tests:	  	  

(i)	  100,000	  volts	  per	  foot	  (3281	  volts	  per	  centimeter)	  of	  length	  for	  5	  minutes	  if	  the	  tool	  is	  made	  of	  fiberglass-‐

reinforced	  plastic	  (FRP)	  or	  	  

(ii)	  75,000	  volts	  per	  foot	  (2461	  volts	  per	  centimeter)	  of	  length	  for	  3	  minutes	  if	  the	  tool	  is	  made	  of	  wood	  or	  
other	  material.	  

1910.269(j)(2)	  :	  	  Condition	  of	  tools.	  	  

(i)	  Each	  live-‐line	  tool	  shall	  be	  wiped	  clean	  and	  visually	  inspected	  for	  defects	  before	  use	  each	  day.	  	  

(ii)	  If	  any	  defect	  or	  contamination	  that	  could	  adversely	  affect	  the	  insulating	  qualities	  or	  mechanical	  integrity	  
of	  the	  live-‐line	  tool	  is	  present	  after	  wiping,	  the	  tool	  shall	  be	  removed	  from	  service	  and	  examined	  and	  tested	  

according	  to	  paragraph	  (j)(2)(iii)	  of	  this	  section	  before	  being	  returned	  to	  service.	  	  

(iii)	  Live-‐line	  tools	  used	  for	  primary	  employee	  protection	  shall	  be	  removed	  from	  service	  every	  2	  years	  and	  
whenever	  required	  under	  paragraph	  (j)(2)(ii)	  of	  this	  section	  for	  examination,	  cleaning,	  repair,	  and	  testing	  as	  
follows:	  	  

[A]	  Each	  tool	  shall	  be	  thoroughly	  examined	  for	  defects.	  	  

[B]	  If	  a	  defect	  or	  contamination	  that	  could	  adversely	  affect	  the	  insulating	  qualities	  or	  mechanical	  

integrity	  of	  the	  live-‐line	  tool	  is	  found,	  the	  tool	  shall	  be	  repaired	  and	  refinished	  or	  shall	  be	  permanently	  
removed	  from	  service.	  If	  no	  such	  defect	  or	  contamination	  is	  found,	  the	  tool	  shall	  be	  cleaned	  and	  
waxed.	  	  

	  

	  


