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From the moment we switch on a light to the devices in our pockets, electricity is the s . + !
I %

invisible force that powers every aspect of modern life. Join us on a journey through the
science, history, and future of this remarkable phenomenon.
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THE SPARK OF
DISCOVERY: A BRIEF

HISTORY

WILLIAM
STANLEY

Developed the practical
transformer in 1885-86,
revolutionising voltage
control. This
breakthrough made safe
household electricity

delivery feasible at scale.

NIKOLA
TESLA

Pioneered alternating
current (AC) systems in
1888, enabling efficient
long-distance power
transmission. His
innovations made
widespread electricity
distribution possible.

THOMAS
EDISON

Invented the first long-
lasting incandescent
light bulb in 1879,
illuminating homes and
cities for the first time.
His work transformed
nights from darkness to
productivity.
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WHAT ISELECTRICITY?
THE INVISIBLE FLOW
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ELECTRON FUNDAMENTAL
MOVEMENT FORCES

Electricity is the flow of electrons, Opposite charges attract whilst like
tiny negatively charged particles that charges repel — this basic principle
orbit atoms. When these particles drives the behaviour of electric
move together, they create an electric current through conductors and
current. circuits.
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ELECTRICAL PRESSURE

Voltage is the electrical "pressure” that pushes electrons through a conductor,
measured in volts (V). Higher voltage means greater potential to do work.
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CURRENT AND RESISTANCE: THEELECTRIC
CIRCUIT DANCE

Understanding how electricity flows requires grasping three fundamental concepts that work together in perfect harmony.
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CURRENT (AMPERAGE) RESISTANCE (OHMS) OHM'S LAW

The flow rate of electrons through a conductor, The opposition to current flow, measured in The core relationship: Voltage = Current x
measured in amperes (A). Think of it as the ohms (Q). Resistance converts some electrical ~ Resistance (V = | x R). This fundamental

volume of water flowing through a pipe — more  energy into heat, which is why wires can become equation allows engineers to calculate and
amperes means more electrons moving past a warm. Different materials offer varying levels of  predict circuit behaviour with precision.
point each second. resistance.
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HOW ELECTRICITY IS GENERATED

&

MECHANICAL TOELECTRICAL

Generators convert mechanical energy into electrical energy using the interaction
between magnets and coils of wire, exploiting electromagnetic induction.

HYDROPOWER EXAMPLE

Falling water spins massive turbines connected to generators, producing
alternating current (AC) electricity. The force of gravity provides clean,
renewable energy.

RENEWABLE REVOLUTION

Wind turbines and solar panels increasingly power our grids sustainably,
reducing carbon emissions whilst meeting growing energy demands
worldwide.
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FROMPOWERPLANTTO
PLUG:ELECTRICITY
DELIVERY

GENERATION

Power plants produce electricity at medium voltage levels
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STEP-UP TRANSFORMATION

/jQ?(.T Transformers dramatically increase voltage for efficient long-distance

transmission via high-voltage lines, minimising energy loss

DISTRIBUTIONNETWORKS

@ Substations reduce voltage for safe distribution to neighbourhoods and
businesses across the region

FINAL DELIVERY

@ Local transformers lower voltage to usable household levels (120/240

V), powering homes safely
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TYPES OF ELECTRIC CURRENT:ACVSDC

DIRECT CURRENT (DC) ALTERNATING CURRENT (AC)

Electrons flow steadily in one direction, like water flowing downhill. Electrons periodically reverse direction 50-60 times per second,
DC powers batteries, mobile devices, laptops, and most electronics. creating a wave-like pattern. AC is ideal for power grids and

It's perfect for storing energy and powering sensitive electronic household supply because it's easily transformed to different
components. voltages and travels long distances efficiently.

Tesla's AC system triumphed in the "War of Currents" against Edison's DC, enabling affordable, widespread electricity access that transformed the

world.
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WARNING

SAFETY FIRST:
HANDLINGELECTRICITY
RESPONSIBLY

POWER DOWN FIRST

Always switch off power at the circuit breaker before working on electrical
circuits or appliances. Never assume a circuit is dead without testing it with a
voltage detector.

PROPER PROTECTION

Use insulated tools with rubber handles and wear protective equipment
including safety glasses and insulated gloves to prevent electric shocks and
burns.

BUILT-IN SAFEGUARDS

Ground wires provide a safe path for stray current, whilst circuit breakers
automatically cut power during faults, protecting both people and equipment
from dangerous overloads.

Remember: Electricity can be lethal. When in doubt, always consult a 0
qualified electrician for repairs and installations.
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THEFUTUREOF ELECTRICITY:SMART AND

SUSTAINABLE

INTELLIGENT GRIDS ENERGY STORAGE

Smart grids use digital technology to optimise REVOLUTION

electricity distribution, integrate renewable Advanced batteries and pumped hydro storage
sources, and respond instantly to demand balance supply and demand, storing excess
changes, creating resilient networks. renewable energy for use when the sun doesn't

shine or wind doesn't blow.

CONNECTEDLIVING

Electric vehicles and smart homes transform
how we consume electricity, enabling two-way
energy flow and empowering consumers to
generate, store, and sell power back to the grid.
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CONCLUSION:
ELECTRICITY
EMPOWERS OURLIVES

FROMELECTRONSTO
NETWORKS

From humble electrons orbiting

KNOWLEDGE IS ._ o
POWER e N R B M“ﬂ
e e "

Understanding electrical basics helps O - - Rl

atoms to vast interconnected power
networks spanning continents,

us appreciate this vital energy form,
use it safely and efficiently, and make

electricity is the lifeblood that fuels informed decisions about our energy

modern civilisation and human consumption.

progress.

A BRIGHTER TOMORROW

Innovation and sustainability will shape the next era of electric power, creating
cleaner, smarter energy systems for generations to come whilst addressing

climate challenges.
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