
Introduction to Electrical Safety

Key concepts, hazards, preventive measures, and best?practice procedures

1. Why Electrical Safety Matters

Reason Impact

Personal injury Shock, burns, cardiac arrest, loss of limb or life

Property damage Fires, equipment failure, costly downtime

Legal & regulatory OSHA, NFPA 70E, IEC 60364, local codes impose compliance

Business continuity Reduces unplanned outages and improves productivity

2. Fundamental Electrical Terms

Term Definition Typical Unit

Voltage (V) Electrical potential difference Volts (V)

Current (I) Flow of electric charge Amperes (A)

Resistance (R) Opposition to current flow Ohms (?)

Power (P) Rate of energy use
Watts (W) = V ×

I

Ground/earth
Reference point at zero potential, provides a path for fault

current
—

Circuit breaker /

fuse
Protective device that interrupts over?current —

3. Common Electrical Hazards

Hazard How it Occurs Typical Injuries

Electric shock
Contact with live parts or voltage on the

body

Burns, muscle contraction, cardiac

arrest
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Hazard How it Occurs Typical Injuries

Arc flash
High?energy discharge between

conductors
Severe burns, blindness, hearing loss

Arc blast Pressure wave from an arc flash Lacerations, blunt?force trauma

Electrical fire
Overloaded circuits, faulty wiring,

overheating
Burns, smoke inhalation

Static

discharge

Accumulated charge released to a

sensitive device

Damage to electronics, ignition of

flammable vapors

4. Hierarchy of Control Measures

1. Elimination – Remove the electrical source or task (e.g., use battery?powered tools instead

of mains?powered).

2. Substitution – Replace high?voltage equipment with lower?voltage alternatives.

3. Engineering Controls – Install protective devices (RCDs, GFCIs, barriers, insulated

enclosures).

4. Administrative Controls – Develop safe work procedures, lock?out/tag?out (LOTO),

training, signage.

5. Personal Protective Equipment (PPE) – Insulated gloves, flame?resistant clothing, safety

glasses, hearing protection, dielectric footwear.

5. Core Safety Practices

5.1. Lock?Out/Tag?Out (LOTO)

Step Action

Identify Locate all energy sources (circuit breakers, switches, disconnects).

Isolate De?energize the equipment using the proper device.

Lock Apply a lock that only the authorized worker can remove.

Tag Attach a tag with the worker’s name, date, and reason for shutdown.

Verify Test the circuit (e.g., with a voltage tester) to confirm zero voltage before starting work.

Release Remove lock & tag only after the job is complete and the system is safe to re?energize.
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5.2. Use of Test Instruments

Voltage detectors – Verify presence of voltage before touching conductors.

Multimeters – Measure voltage, current, resistance (always start with the highest range).

Clamp meters – Measure current without breaking the circuit.

Insulation testers – Check integrity
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