1. Electrical Hazards
2. Arc Flash Hazards

3. Mitigation of Hazards

4. Diagnostic vs. Manipulative Work

5. Shock Protection Boundaries

a. Limited Approach Boundary

i. Distance from an exposed live part within which a shock hazard exists
b. Restricted Approach Boundary

i. Distance from an exposed live part within which there is an increased risk of shock due to electrical arc over, combined with inadvertent movement, for personnel working in close proximity to the live part

c. Prohibited Approach Boundary

i. Distance from an exposed live part within which work is considered the same as making contact with the live part
d. Approach Boundary Drawing

e. Table 130.2(C)

f. Over 300 Volts must wear PPE for shock protection.
g. Fermilab shock protection guidance table

6. Arc Flash Hazards and Protection

a. Arc Flash

i. Conduction of electrical current through the air 

ii. Can start as an arc from an energized conductor to ground, neutral or another energized phase

iii. Most serious arcs are those in 3-phase systems that turn into 3-phase faults
iv. Severity is determined by

1. Available fault current

2. conductor size

3. time
v. F0 Picture

b. Flash Protection Boundary

i. Distance from an exposed live part within which a person could receive a 2o burn from an arc-flash

ii. Incident energy necessary for a 2nd degree burn is 1.2 cal/cm2 with an exposure time of 1 second
iii. Flash Protection Boundary picture

c. Hazard Risk Categories 
i. Guidance based on tasks
d. What to wear

i. Hazard Category defines required PPE

1. Guidance table

ii. Arc Flash clothing and PPE

1. Arc Thermal Protection Value (ATPV) 

a. A rating associated with PPE such as face shields, hoods, jackets, coats and coveralls that is expressed in cal/cm2

2. Flame-Resistant (FR)

a. The property of a material whereby combustion is prevented, terminated, or inhibited following the application of a flaming or non-flaming source of ignition, with or without subsequent removal of the ignition source
7. Electrical Safe work practices

8. LOTO

a. F4 switchgear picture

b. Voltage Testing (LOTO)

i. Meters come in Catagories

1. Cat III rated 600 – 1000 volts for indoor use

2. Cat IV for outdoor work

3. Meter Picture

4. Proximity sensors are not to be used for LOTO

ii. Test meter both before and after use when performing LOTO
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