
Introduction to Electrical Installation Technology

Key concepts, terminology, and best?practice guidelines for anyone starting in the field.

1. What Is Electrical Installation Technology?

Aspect Description

Definition
The planning, design, execution, testing, and maintenance of electrical wiring systems

that supply power and communication services to buildings and infrastructure.

Scope

• Residential, commercial, and industrial wiring

• Low?voltage systems (lighting, data, fire alarm)

• High?voltage distribution (transformers, switchgear)

Goal
Provide safe, reliable, and efficient electrical power while complying with codes and

standards.

2. Core Components of an Electrical Installation

Component Function Typical Materials

Service Entrance
Connects the utility supply to the

building’s internal system.

Service drop, meter, main

disconnect, conduit

Distribution Board

(Panel)

Houses protective devices (circuit

breakers, fuses) and distributes power to

circuits.

Metal enclosure, busbars,

breakers

Circuit Conductors Carry current to loads.
Copper or aluminum

conductors, insulated or bare

Protective Devices
Prevent overloads, short circuits, and fault

currents.

Circuit breakers, fuses,

RCDs/GFCIs, surge protectors

Earthing

(Grounding)

System

Provides a low?impedance path for fault

currents to protect people and equipment.

Ground rods, earth conductors,

bonding bars

Cable Trays &

Conduits
Protect and route cables.

Rigid metal conduit (RMC), PVC

conduit, ladder trays
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Component Function Typical Materials

Lighting & Power

Outlets
End?points for user access.

Recessed fixtures, surface?

mounted sockets, switchgear

Control &

Automation
Manage operation of equipment.

Relays, PLCs, sensors,

switches

3. Fundamental Concepts

Concept Symbol / Unit Practical Implication

Voltage (V) V (volts)
Determines the potential difference; select equipment rated for

the system voltage (e.g., 230?V AC, 400?V three?phase).

Current (I) A (amperes) Determines conductor size and protective device rating.

Power (P) W (watts) = V × I Used for load calculations and sizing of supply.

Resistance

(R)
? (ohms)

Impacts voltage drop; choose appropriate conductor

length/size.

Impedance (Z) ? (complex) Important for AC circuits, especially short?circuit calculations.

Power Factor

(PF)

Dimensionless

(0–1)

Affects apparent power; correction may be required in large

installations.

Voltage Drop
V_drop = I × (R +

X)

Must stay within limits (?3?% for most circuits) to ensure

proper operation.

4. Design & Planning Workflow

1. Load Assessment

List all equipment, lighting, and receptacles.

Calculate demand factor and diversity per code tables.

2. Circuiting Strategy

Group loads by function, location, and voltage rating.

Determine circuit breaker ratings (typically 125?% of continuous load).
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3. Conductor Sizing

Use tables (e.g., IEC 60364?5?52, NEC Chapter 9) or software.
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