
ELECTRICAL SAFETY  
Electrical hazards pose a serious threat to worker safety. Many workers are unaware of 
the potential electrical hazards present in their work environment which makes them 
more vulnerable to the danger of electrocution and arc flash incidents. Unsafe 
equipment, unsafe acts, and working with live electrical circuits can lead to electrical 
accidents and injuries.  
 
Electrical Hazards:  
       

Inadequate wiring Using the wrong PPE and 
tools 

Overhead and 
underground power lines 

Ungrounded electrical 
systems and tools 

Wires with bad insulation Working with electricity 
in wet/damp 
environments   

Working on or near 
Exposed/Live electrical parts 

Overloaded circuits  Damaged power tools 
and equipment 

 
Protective Measures 
 

Proper grounding  Using GFCIs 

Use of fuses and circuit breakers Guarding live parts 

Proper use of flexible cords Training and Personal Protective 
Equipment 

Proper Lockout/Tagout procedures Routine inspection and maintenance 

 
Electrical injuries consist of four main types: electrocution (fatal), electric shock, burns, 
and falls caused as a result of contact with electrical energy. The primary concerns 
hazards associated with electrical work include shock & electrocution hazards as well 
as arc flash hazards. 
 
Shock and Electrocution Hazards 
A shock is received when current passes through the body 
Severity of the shock depends on: 

 Path of current through the body 

 Amount of current flowing through the body 

 Length of time the body is in the circuit 
 
 

 
 
 
 
 
 
 
 



The effects of electrical current on the human can body range from a temporary mild 
tingling sensation to death. An electric shock can injure you in the following ways: 

 A severe shock can stop the heart or the breathing muscles, or both. 

 The heating effects of the current can cause severe burns, especially at points 
where the electricity enters and leaves the body. 

 A shock can result in paralysis of muscles and lead to a falls from height. 
 
Arc Flash Hazards 
Arc Flash is the result of a rapid release of energy due to an arcing fault between one 
conductor and another or to neutral or a ground. During an arc fault the air is becomes 
the conductor. Arc faults are generally limited to systems where the voltage is in excess 
of 120 volts. Lower voltage levels normally will not sustain an arc. Arc Flash 
temperatures can reach upwards of 35,000° F and the fiery explosion associated with 
an arc flash devastates everything in its path, creating deadly shrapnel as it dissipates. 
Injuries due to arc flash are often serious so proper work procedures and Personal 
Protective Equipment must be in place to protect workers. 
Causes of Arc Flash 

 Faulty insulation 

 Dust  

 Dropping tools  

 Accidental touching  

 Condensation  

 Material failure  

 Corrosion  

 
Three factors that determine the severity of an arc flash injury:  

 Proximity of the worker to the hazard  

 Temperature  

 Time for circuit to break  
 

Compliance with OSHA in regards to Arc Flash hazards involves adherence to a six-
point plan: 

 A facility must provide, and be able to demonstrate, a safety program with 
defined responsibilities. 

 Calculations for the degree of arc flash hazard. 

 Correct personal protective equipment (PPE) for workers. 

 Training for workers on the hazards of arc flash. 

 Appropriate tools for safe working. 

 Warning labels on equipment.  
 
Preventing Arc Flash Injuries 

 Employees should never work on live circuits 50 volts or higher unless absolutely 
necessary. Always de-energize and apply lockout/tagout. 

 Employees must obey all protective work procedures including safe work 
boundaries and proper labeling of equipment 



 Employees must use the proper protective equipment for the task 

 Employees must use insulated tools 

 Employee must  be properly trained and be considered Qualified by the employer 

 
Labeling of Equipment 
  
Electrical equipment, such as switchboards, panelboards, industrial control panels, 
meter socket enclosures, and motor control centers, that are in other than dwelling 
occupancies, and are likely to require examination, adjustment, servicing, or 
maintenance while energized shall be field marked to warn qualified persons of potential 
electric arc flash hazards. The marking shall be located so as to be clearly visible to 
qualified persons before examination, adjustment, servicing, or maintenance of the 
equipment. 

  
Labels will have the following information: 

 Highest hazard/risk category (HRC) for the equipment and necessary PPE 
(obtained from the charts below)  

 Applicable nominal system voltage  

 Applicable arc flash boundary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the event that equipment being serviced is not labeled and does contain the 
information listed above please consult the arc flash PPE matrix below for correct 
protective equipment. 
 
  



Electrical accidents are largely preventable through safe work practices and use of 
Personal Protective Equipment. Examples of these practices include the following: 

 De-energizing electric equipment before inspection or repair, 

 Keeping electric tools properly maintained, 

 Exercising caution when working near energized lines 

 Using appropriate protective equipment 
  



ELECTRICAL SAFETY  

 

Frayed cords should be taken 
out of service. Plugs with 
missing ground pins should be 
taken out of service. 

 

Be aware of overhead electrical 
hazards when using machinery, 
equipment or ladders. Keep 
minimum of 10 feet from any 
power lines. 

 

Be aware of buried, 
underground electrical hazards. 
Know the location of all buried 
utilities before start of the job. 

 

Keep junction boxes, outlets, 
switches, and fittings covered. 
Outlets are to be covered and 
free of defects. 



 

Do not overload or use single to 
multiple outlet adapters. 
Overloading circuits produces 
excess heat. If additional 
electrical outlets are needed to 
power the equipment in your 
shop, contact Facilities 
Management. 

 

Use a GFCI adapter around wet 
environments or when using 
electrical equipment/tools doing 
construction-like activities. 

 

Do not daisy chain circuits. 
Electricity creates resistance in 
the form of heat. Longer wiring 
has greater amounts of 
electricity streaming through it, 
resulting in more resistance and 
heat. Surge protectors are not 
meant to power high current 
devices like microwaves, chilling 
devices, or large office 
machines 

 

Always use appropriate 
Personal Protective Equipment. 
Proper PPE will depend on the 
task to be performed and will 
range from safety glasses to a 
full arc flash protection suit.     

 

Always de-energize equipment 
before inspection or repair and 
apply Lockout/Tagout devices. 

  



GENERAL ELECTRICAL SAFETY RULES 

 Guard and secure live electrical equipment; 

 Only qualified persons can test instruments and equipment. Only qualified 
persons may work on live circuits. Only qualified persons may repair current 
carrying devices; 

 Use protective shields, barriers, or insulating materials when working near 
exposed energized parts;  

 Keep circuit breakers free of obstruction (minimum clearance of 36”) 

 Install electrical equipment in accordance with area restrictions based on real or 
potential hazards (for example, explosion-proof fixtures, hazardous location 
classifications, size, voltage, type, etc.). 

 Ensure grounding of all electrical equipment, including powered hand tools. 
Equip all electrical equipment with a ground fault circuit interrupter (GFCI) 
especially in wet environments. 

 Label electrical equipment. All circuitry must be accurately and clearly labeled.  

 Mark all disconnecting means, circuitry and/or over-current devices to indicate 

their purpose. 

 Electrical panels, main switches, and transformers must be labeled as to their 

voltage, current, wattage or other ratings as necessary. 

 Do not work on live equipment unless a specific procedure is developed to 

ensure employee protection. 

 Maintain electrical equipment and systems. Electrical rooms must not be used for 

storage. 

 Inspect electrical equipment on a periodic basis. 

 Keep junction boxes, outlets, switches, and fittings covered. Unused openings in 

cabinets, boxes and fittings shall be effectively closed  

 Pull the plug, not the cord 

 Ensure cord and plug-connected equipment has grounded connections (i.e. 

electrical appliances, vacuums, blowers, etc.). 

 Ensure portable electric hand tools are either double insulated or grounded. Do 

not remove the third grounding prong or use adapters that do not connect. 

 Personal Protective Equipment (PPE) must be tested prior to its use. (i.e. glove 

must be tested to confirm no tears or pin holes). 

Extension cord use 

 Use extension cords only on a temporary basis where fixed wiring is not 
available. Ensure cords do not present a tripping hazard.  

 Do not use extension cords to lift or pull equipment. Never tie extension cords or 
knot them together as this increases the rated resistance and places undue 
stress upon the insulation and or insulators. 

 Do not secure extension cords to walls with nails, staples or other metallic 
fasteners; 



 Make sure that cords are in proper working condition and are designed for the 
use intended (i.e. regular vs. hard use) 

 Do not hide cords behinds walls or in conduit 

 Use with a GFCI outlet or adapter in wet environments 

 Do not run extension cords under doors, through windows, or under carpets 
where they may be crushed 

 Make sure the ground prong is present 
 
Power Strips 

 Be sure you are not overloading the circuit. Know capacity of the circuit and the 
power requirements of all the electrical items plugged into the power strip and 
into all the other outlets on the circuit as well as the light fixtures on the circuit. 

 A heavy reliance power strips is an indication that you have too few outlets to 
address your needs. Have additional outlets installed where you need them. 

 Understand that surge suppressors only protect the items plugged into it, not 
back along the circuit into which it is connected. 

 Multiple plug outlets must be plugged directly into mounted electrical receptacles; 
they cannot be chained together. 

 Ensure that all power strips and extension cords are certified by a nationally 
recognized testing laboratory such as UL, CSA, or ETL, and read the 
manufacturer’s instructions carefully. 
 

 
Qualified Person: Means a person permitted to work on or near exposed energized 
parts who is trained in and familiar with:  

 The skills and techniques necessary to distinguish exposed live parts from other 
parts of electric equipment;  

 The skills and techniques necessary to determine the nominal voltage of 
exposed live parts; 

 The knowledge, skills and techniques to work safely on energized circuits (i.e. 
arc flash protection and boundaries); 

 The proper use of special precautionary techniques, personal protective 
equipment, insulating and shielding materials, and insulated tools; and 

 The clearance distances for work performed near overhead lines that are 
specified in the OSHA standard that appears in 29 CFR 1910.333(c) and the 
corresponding voltages to which the person will be exposed. 
 

WORKING ON OR NEAR LIVE PARTS (Qualified Employees) 
The OPF Department Electrical Safety Policy is founded on the principle of avoiding 
energized work unless it is absolutely necessary. Live parts will be de-energized before 
an employee works on or near them unless one of the following conditions applies: 

 De-energizing introduces additional or increased hazards.  Examples of 
“additional or increased” hazards would include interruption of life support 
equipment, deactivation of emergency alarm systems or shutdown of hazardous 
location ventilation systems.  



 De-energizing is not possible due to equipment design or operational 
limitations.  Examples of this situation would be testing of electrical circuits that 
can only be performed with the circuit energized and work on circuits that form an 
integral part of a continuous industrial process in a chemical plant that would 
otherwise need to be completely shut down in order to permit work on one circuit 
or piece of equipment 

 Live parts are operating at less than 50 volts to ground and there is no 
increased exposure to electrical burns or to explosion due to electrical 
arcs.  

 
Live parts are to be de-energized in accordance with Departmental Control of 
Hazardous Energy (Lockout/Tagout) policies. If live parts are not placed in an 
electrically safe condition, the work practices and approach boundaries 
described below must be used to protect employees.   
 
SHOCK HAZARD and ARC FLASH Approach Boundaries (EXPOSED/ENERGIZED 
PARTS) 
Approach boundaries described below must be followed when working on or near 
exposed, energized parts. 
 
Illustration of Flash Protection, Limited Approach, Restricted Approach, and 
Prohibited Approach Boundaries 

 

  



Shock Hazard and Arc flash Approach Boundaries 

VOLTAGE 
RANGE 
Phase to Phase 

LIMITED  
APPROACH  
BOUNDRY 

RESTRICTED 
APPROACH 
BOUNDRY 

Prohibited 
Approach 
Boundary 

MIN. FLASH  
PROTECTION  
BOUNDARY 

0 - 50 Avoid Contact Avoid Contact Not specified N/A 

50 -  300 volts 3 ft. 6 in. (1 m) Avoid Contact Avoid Contact 4 ft. (1.2 m) * 

301 - 750 volts 3 ft. 6 in. (1 m) 1 ft. 0 in. (.3 m) 0 ft. 1 in (25 
mm) 

10 ft. (3.3 m) 

751 - 15,000 
volts 

5 ft. 0 in. (1.5 m) 2 ft. 2 in.(.7 m) 0 ft. 7 in (.2 m) 10 ft. (3.3 m) 

 

Approach Boundary Descriptions (Around Exposed Energized Parts) 

Flash protection  
boundary 

 This is the outer boundary of the flash protection zone. Minimum is 4’ 
depending on voltage and situation. 

 Employees passing it must wear flash protective clothing or 
equipment. 

 Flash training required 

 Boundaries determined by assessment or applicable charts (Not the 
same as shock hazard assessment) 

Limited approach  
Boundary (Shock) 

 A person crossing this line must be qualified to do the job/task.  

 They must wear flash protective equipment. 

 Unqualified workers can access with continuous supervision of 
qualified person. 

Restricted 
approach  
Boundary (Shock) 

 A person crossing this line enters into restricted space. 

 Only qualified people may cross this boundary. 

 Qualified people must have a written plan that is approved by 
authorized management if working on live equipment. 

 They must use PPE appropriate for working near energized parts. 

 They must ensure no body part crosses the prohibited line and keep 
as much of their body out of the restricted space as possible 

 They must use proper insulated tools 

Prohibited 
approach 
Boundary (Shock) 

 Crossing this line is the same as having contact with the live part. 

 Only qualified people may cross this line. 

 They must have specified training to work on energized parts. 

 Qualified people must have a written plan that is approved by 
authorized management if working on live equipment. 

 They must wear PPE appropriate for working on live parts. 

 They must use proper insulated tools 

 

Note: NFPA 70e 2015 standards eliminated the Prohibited Approach Boundary. Only 

qualified personnel are allowed inside the Restricted Approach Boundary.  



Arc Flash Hazard Identification Tables (Below):  

 Table 130.7(C)(15)(A)(a) – Use this table to identify the task being performed, 

equipment condition and associated need for Arc Flash Personal Protective Equipment 

(PPE); note: Arc Flash analysis needs to be performed if specific task not listed 

 Table 130.7(C)(15)(A)(b) – Use this table to identify equipment being serviced, voltage 

exposures, Arc Flash PPE category and Arc Flash Boundary 

 Table 130.7(C)(16) – Use this table to identify Arc Flash clothing and PPE that should 

be worn with tasks identified using the charts above; also list minimum Arc Rating of 

clothing measured in cal/cm² 

Task Performed, Equipment Condition and Requirement for Arc Flash PPE 

Table 130.7(C)(15)(A)(a) Arc Flash Hazard Identification for Alternating Current (ac) and Direct Current (dc) Systems 

Task Equipment Condition Arc Flash PPE 
required 

Reading a panel meter while operating a meter 
switch 

Any No 

Normal Operation of circuit breaker (CB), 
switch, contactor or starter 

All of the following: 
The equipment is properly installed 
The equipment is properly maintained 
All equipment doors are closed and secured 
All equipment covers are in place and secured 
There is no evidence of impending failure 

No 

One or more of the following: 
The equipment is not properly installed 
The equipment is not properly maintained 
Equipment doors are open or not secured 
Equipment covers are off or not secured 
There is evidence of impending failure 

Yes 

For AC systems: Work on energized electrical 
conductors and circuit part, including voltage 
testing 

Any Yes 

For DC systems: 
Work on energized electrical conductors and 
circuit parts of series connected battery cells, 
including voltage testing 

Any Yes 

Voltage testing on individual battery cells or 
individual multi cell units 

All of the following: 
The equipment is properly installed 
The equipment is properly maintained 
Covers for all equipment are in place and secured 
There is no evidence of impending failure 

No 

One or more of the following: 
The equipment is not properly installed 
The equipment is not properly maintained 
Equipment doors are open or secured 
Equipment covers are off or not secured 
There is evidence of impending failure 

Yes 

Removal or installation of CB’s or switches Any Yes 



Removal or installation of covers for equipment 
such as wireways, junction boxes, and cable 
trays that does not expose bare energized 
electrical conductors and circuit parts 

All of the following: 
The equipment is properly installed 
The equipment is properly maintained 
There is no evidence of impending failure 

No 

Any of the following: 
The equipment is not properly installed 
The equipment is not properly maintained 
There is evidence of impending failure 

Yes 

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts). For dc systems this includes bolted 
covers such as battery terminal covers 

Any Yes 

 
Table 130.7(C)(15)(A)(a) Arc Flash Hazard Identification for Alternating Current (ac) and Direct Current (dc) Systems 

Task Conditions Arc Flash PPE 
required 

Removal of battery intercell connector covers All of the following: 
The equipment is properly installed 
The equipment is properly maintained 
Covers for all equipment are in place and secured 
There is no evidence of impending failure 

No  

One or more of the following: 
The equipment is not properly installed 
The equipment is not properly maintained 
Equipment doors are open or not secured 
Equipment covers are off or not secured 
There is evidence of impending failure 

Yes  

Opening hinged doors or covers (to expose 
bare energized electrical conductors and 
circuit parts) 

Any Yes 

Perform infrared thermography and other 
noncontact inspections outside the restricted 
approach boundary. This activity does not 
include opening doors or covers 

Any No 

Application of temporary protective 
grounding equipment after voltage test 

Any Yes 

Work on control circuits with exposed 
energized electrical conductors and circuit 
parts, 120 volts or below without any other 
exposed energized electrical equipment over 
120 volts including opening of hinged covers 
to gain access 

Any No 

Work on control circuits with exposed 
energized electrical conductors and circuit 
parts greater than 120 volts 

Any Yes 

Insertion or removal of individual starter 
buckets from motor control center MCC 

Any Yes 

Insertion or removal (racking) of cbs or 
starters from cubicles, doors open or closed 

Any Yes 



Insertion or removal of plug in devices into or 
from busways 

Any Yes 

Insulated cable examination with 
manipulation of cable 

Any Yes 

Work on control circuits with exposed 
energized electrical conductors and circuit 
parts of equipment directly supplied by a 
panelboard or motor control center 

Any Yes 

Insertion and removal of revenue meters (kw-
hour, at primary voltage and current 

Any Yes 

For dc systems, insertion or removal of 
individual cells or multi cell units of  a battery 
system in an enclosure 

Any Yes 

For dc systems, insertion or removal of 
individual cells or multi cell units of a battery 
system in an open rack 

Any No 

 

Table 130.7(C)(15)(A)(a) Arc Flash Hazard Identification for Alternating Current (ac) and Direct Current (dc) Systems 

Task Conditions Arc Flash PPE 
required 

For dc systems, maintenance on a single cell 
of a battery system or multi cell units in an 
open rack 

Any No 

For dc systems, work on exposed electrical 
conductors and circuit parts of utilization 
equipment directly supplied by a dc source 

Any  Yes 

Arc resistant switchgear Type 1 or 2 (for 
clearing times of , 0.5 seconds with a 
prospective fault current not to exceed the 
arc resistant rating of the equipment) and 
metal enclosed interrupter switchgear, fused 
or unfused of arc resistant type construction, 
tested in accordance with IEEE C37.20.7:  
 

 Insertion or removal (racking) of CB’s 
from cubicles 

 Insertion or removal (racking) of 
ground and test device 

 Insertion or removal (racking) of 
voltage transformers on or off the 
bus 

All of the following: 
The equipment is properly installed 
The equipment is properly maintained 
All equipment doors are closed and secured 
All equipment covers are in place and secured 
There is no evidence of impending failure 

No 

One or more of the following: 
The equipment is not properly installed 
The equipment is not properly maintained 
Equipment doors are open or not secured 
Equipment covers are off or not secured 
There is evidence of impending failure 

Yes 

Opening voltage transformer or control 
power transformer compartments 

Any Yes 

Outdoor disconnect switch operation 
(hookstick operated) at 1kv through 15kv 

Any Yes 

Outdoor disconnect switch operation (gang 
operated from grade) 1kv through 15kv 

Any Yes 

Note: Hazard identification is one component of risk assessment. Risk assessment involves a determination of the likelihood 
of occurrence of an incident, resulting from a hazard that could cause injury or damage to health. The assessment of the 
likelihood of occurrence contained in this table does not cover every possible condition or situation. Where the table 



indicates that arc flash PPE is not required, an arc flash is not likely to occur. 
*The phrase properly installed, as used in this table, means that the equipment is installed in accordance with applicable 
industry codes and standards and the manufacturer's recommendations. The phrase properly maintained, as used in this 
table, means that the equipment has been maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending failure, as used in this table, means that there is 
evidence of arcing, overheating, loose or bound equipment parts, visible damage, deterioration, or other damage. 

 

Equipment with related Voltages, Arc Flash Hazard PPE Category and Flash 

Boundaries: 

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating Current (ac) Systems 

Equipment Arc Flash PPE 
Category 

Arc Flash Boundary 

Panelboards or other equipment rated 240V and below 
 
Parameters: Maximum of 25 kA short-circuit current available; 

maximum of 0.03 sec (2 cycles) fault clearing time; working 

distance 455 mm (18 in.) 

1 485 mm 
 

(19 in.) 
 

Panelboards or other equipment rated >240V and up to 600V 
 
Parameters: Maximum of 25 kA short-circuit current available; maximum 
0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 in.) 

2 900 mm 
 

(3ft.) 

600-V class motor control centers (MCCs) 
 
Parameters: Maximum of 65 kA short-circuit current available; maximum 
of 0.03 sec (2 cycles) fault clearing time; working distance 455 (18 in.) 

2 1.5m 
 

(5 ft) 

600-V class motor control centers (MCCs) 
 
Parameters: Maximum of 42 kA short-circuit current available; maximum 
of 0.33 sec (20 cycles) fault clearing time; working distance 455 mm (18 
in.) 

4 4.3 m 
 

(14 ft) 

600-V class switchgear (with power circuit breakers or fused switches) 
and 600 V class switchboards 
 
Parameters: Maximum of 35 kA short-circuit current available; maximum 
of up to 0.5 sec (30 cycles) fault clearing time; working distance 455 mm 
(18 in.) 

4 6 m 
 

(20 ft) 
 

Other 600-V class (277 V through 600 V, nominal) equipment 
 
Parameters: Maximum of 65 kA short circuit current available; maximum 
of 0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 
in.) 

2 1.5 m 
 

(5 ft) 

NEMA E2 (fused contactor) motor starters, 2.3 kV through 7.2 kV 
 
Parameters: Maximum of 35 kA short-circuit current available; maximum 
of up to 0.24 sec (15 cycles) fault clearing time; working distance 910 mm 
(36 in.) 

4 12m 
 

(40 ft) 



Metal-clad switchgear, 1 kV through 15 kV 
 
Parameters: Maximum of 35 kA sort-circuit current available; maximum 
of up to 0.24 sec (15 cycles) fault clearing time; working distance 910 mm 
(36 in.) 

4 12m 
 

(40 ft) 

Arc-resistant switchgear Type 1 or 2 [for clearing times of <0.5 sec (30 
cycles) with a perspective fault current not to exceed the arc-resistant 
rating of the equipment], and metal-enclosed interrupter switchgear, 
fused or unfused of arc-resistant-type construction, tested in accordance 
with IEEE C37.20.7, 1 kV through 15 kV 

N/A (doors closed) N/A (doors closed) 

Parameters: Maximum of 35 kA short-circuit current available; maximum 
of up to 0.24 sec (15 cycles) fault clearing time; working distance 910 mm 
(36 in.) 

4 (doors open) 12 m (40 ft) 

Other equipment 1 kV through 15 kV 
 
Parameters: Maximum of 35 kA short-circuit current available; maximum 
of up to 0.24 sec (15 cycles) fault clearing time; working distance 910 mm 
(36 in.) 

4 12m 
 

(40 ft) 
 

Note: for equipment rated 600 volts and below, and protected by upstream current-limiting fuses or current-limiting circuit 
breakers sized at 200 amperes or less, the arc flash  PPE category can be reduced by one number but not below arc flash 
PPE category 1. 

 

 

  



Arc Flash Clothing and Personal Protective Equipment Descriptions: 

Table 130.7(C)(16)  

PPE Category  Clothing & PPE Description Minimum Arc Rating 

1 Arc-Rated  Clothing: Arc-rated long-sleeve shirt and pants or arc-rated 
coverall, arc-rated face shield or arc-flash suit hood, arc-rated jacket, 
parka, rainwear or hard hat liner as needed 
 
Protective  Equipment: Hard hat, safety glasses or goggles, hearing 
protection, leather gloves, leather footwear 
 

4 cal/cm² 

2 Arc-Rated  Clothing: Arc-rated long-sleeve shirt and pants or arc-rated 
coverall, arc- rated face shield and arc-rated balaclava or arc-flash suit 
hood, arc-rated jacket, parka, rainwear or hard hat liner as needed 
 
Protective  Equipment: Hard hat, safety glasses or goggles, hearing 
protection, leather gloves, leather footwear 
 

8 cal/cm² 

3 Arc-Rated  Clothing: Arc-rated long-sleeve shirt, arc-rated pants, arc-rated 
coverall, arc-rated flash suit jacket, arc-rated flash suit pants, arc-rated flash suit 
hood, arc-rated gloves, arc-rated jacket, parka, rainwear or hard hat liner as 
needed 
 
Protective  Equipment: Hard hat, safety glasses or goggles, hearing protection, 
leather gloves, leather footwear 
 

25 cal/cm² 

4 Arc-Rated  Clothing: Arc-rated long-sleeve shirt, arc-rated pants, arc-rated 
coverall, arc-rated flash suit jacket, arc-rated flash suit pants, arc-rated flash suit 
hood, arc-rated gloves, arc-rated jacket, parka, rainwear or hard hat liner as 
needed 
 
Protective  Equipment: Hard hat, safety glasses or goggles, hearing protection, 
leather gloves, leather footwear 

40 cal/cm² 

  



PPE Reference Chart: 



Voltage Rated Gloves (VRG) shall be worn when working on energized equipment. 

Leather protectors should be worn over VRG when there is a possibility of damage 

(punctures, burns, rips, snags, etc.) except for certain situations when the protectors 

themselves would cause a hazard. Use the chart below to determine the level of 

protection and glove type needed. Note: pay attention to label color and not glove color. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Leather Protector over VRG 



Other Precautions  

 Employees shall not reach blindly into areas that might contain exposed live 
parts.  

 Employees shall not enter spaces containing live parts unless illumination is 
provided that allows the work to be performed safely.  

 Conductive articles of jewelry and clothing (such as watchbands, bracelets, rings, 
key chains, necklaces, metalized aprons, cloth with conductive thread, metal 
headgear, or metal frame glasses) shall not be worn where they present an 
electrical contact hazard with exposed live parts. University of Hawaii master 
keys must be removed and placed in a secure location.  

 Conductive materials, tools, and equipment that are in contact with any part of an 
employee’s body shall be handled in a manner that prevents accidental contact 
with live parts. Such materials and equipment include, but are not limited to, long 
conductive objects such as ducts, pipes, tubes, conductive hose and rope, metal-
lined rules and scales, steel tapes, pulling lines, metal scaffold parts, structural 
members, and chains.  

When an employee works in a confined space or enclosed space (such as a manhole or 
vault) that contains exposed live parts, the employee shall obtain a Confined Space 
Work Permit and use protective shields, barriers, or insulating materials as necessary to 
avoid contact with these parts. Doors, hinged panels, and the like shall be secured to 
prevent them from swinging into employees 
 
Insulated Tools and Materials  

 Only insulated tools and equipment shall be used within the Limited Approach 
Boundary of exposed energized parts.  

 Insulated tools shall be rated for the voltages on which they are used.  

 Insulated tools shall be designed and constructed for the environment to which 
they are exposed and the manner in which they are used.  

 Insulated tools shall be protected from damage and degradation of the integrity of 
the insulation. 

 Fuse or fuse holder handling equipment, insulated for the circuit voltage, shall be 
used to remove or install a fuse if the fuse terminals are energized.  

 Ropes and hand lines used near exposed energized parts shall be 
nonconductive.  

 Portable ladders used for electrical work shall have nonconductive side rails.  
 
ALERTING TECHNIQUES  

 Safety Signs and Tags: Safety signs, safety symbols, or accident prevention tags 
shall be used where necessary to warn employees about electrical hazards 
which may endanger them. 

 Barricades shall be used in conjunction with safety signs to prevent or limit 
access to work areas containing live parts. Conductive barricades shall not be 
used where they might cause an electrical hazard. Barricades shall be placed no 
closer than the Limited Approach Boundary. Barricades, such as plastic fencing, 
must be in place if workers have to leave energized parts exposed over 600 
volts.  



 If signs and barricades do not provide sufficient protection, and attendant will be 
assigned to warn and protect pedestrians. The primary duty of the attendant shall 
be to keep unqualified persons out of the work area where an electrical hazard 
exists. The attendant shall remain in the area as long as there is a potential 
exposure to electrical hazards.  

 
Electric Arc Flash Protection  
Standard Operating Procedure  
It is the goal of OPF Department to control the arc flash hazard, which occurs during the 
maintenance of electrical building components throughout campus. Standard operating 
procedures will eliminate or control arc flash events to reduce the hazard to employees.  
To reduce the potential for arc flash occurrences, the following standard operating 
procedures will be applied:  

 De-energize all circuits before performing any maintenance on them.  

 Ensure that all possible sources of supply are found and open disconnecting 
devices for each source.  

 Apply Lockout/Tagout devices in accordance with the Physical Plant 
Lockout/Tagout procedures.  

 Test voltage on each conductor to verify that it is de-energized. (Must have 
appropriate PPE)  

 Apply grounding devices where stored energy or induced voltage could exist or 
where de-energized conductors could contact live parts.  

If it is necessary to work on energized equipment; the following procedures will be 
applied:  

 Establish boundaries keeping those not involved with the work ten feet away. 

 Complete a hot work permit before work commences if working on circuits > 
600V  

 Use insulated tools.  

 Consider using insulated floor mats.  

 Wear safety glasses.  

 Wear voltage rated gloves.  

 Wear appropriate arc flash protection.  

 

  



Circuit Breaker Operation: 

Turning on/off a breaker or disconnect using the "ONE Hand Rule". To turn on/off a 
breaker or disconnect: 

 Do not stand in front of or place your arm across the panel or box 

 Grab the disconnect with one hand of your outstretched arm 

 Turn your body and face away from the switch 

 Close your eyes. 

 Take a deep breath and hold it. 

 Then "throw" the breaker switch or disconnect lever. 
  



A permit like the one pictured below must be completed when working on live 

circuits 50 Volts or greater 

 

ELECTRICAL HOT WORK PERMIT 

For use when working on equipment rated 50 V or greater 

WORK ORDER OR JOB # DATE: 

Location or Building: 

Description of work to be done: 

 

 

Justification for why equipment  cannot be de-energized: 

 

 

List the PPE needed for the job (including flash protection):  

 

 

List the insulated tools needed for the job: 

 

 

Emergency response plan: 

 

 

List methods to restrict access (to prevent distractions and protect non-qualified personnel 
from hazards): 

 

 

Qualified Person: 

Job Briefing complete? YES   NO Conducted By: 

Engineer Consulted? YES  NO Consultant: 

Shock Protection Boundary: Flash Protection Boundary (Min 4’): 

Arc Flash Hazard Risk Category: 1   2   
4 

 

Additional Notes: 

 

 

 


