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A key component of advanced metering infrastructure, smart meters are digital devices that measure and

record electricity, gas or water consumption in real time and relay the information to utility companies. Smart

meters are quickly becoming an essential tool in modern energy management.

At a time when energy consumption and efficiency have become critical concerns, smart meters have emerged

as an innovative solution for managing household, small business and commercial energy metering more

effectively. These digital devices are gradually replacing traditional meters (smart meter installations have

tripled in the last decade.)1 And with smart meters on track to comprise 93 percent of all metering systems,

they are transforming the way utilities and consumers interact with energy resources.2

Unlike analog (traditional) metering, which requires manual readings by meter readers, smart metering

provides accurate and up-to-date consumption data that enables both utilities and consumers to monitor and

manage energy usage more effectively.

Smart meters are essential for building smart grid infrastructure--a modernized electrical grid system that uses

digital technology to enhance the reliability, efficiency and sustainability of electricity usage distribution.

The metering device within a smart meter is designed to accurately measure energy consumption by using

digital technology. However, the sensors and measurement techniques you use depend on the type of energy

you''re measuring.

For electricity meters, sensors measure the voltage and current flowing through the electrical circuits. These

values are then multiplied to calculate the power consumption (measured in watts). By integrating the power

consumption over time, the meter can determine total electricity use (measured in kilowatt-hours).

Natural gas and water meters use flow sensors to measure the volume of gas or water passing through the

meter. These sensors can use a range of technologies, like ultrasonic, turbine or diaphragm-based meters. The

smart meter then calculates the energy consumption based on the volume of gas or water used and the energy

content of the respective resource.

Once the smart meter has measured and recorded energy consumption data, the communications module is

responsible for transmitting usage information to the water, gas or electric company by using one of the

following methods:

Radio frequency (RF) signals: Many smart meters use wireless RF signals to transmit data. This method is

cost-effective and allows for long-range communication, making it suitable for large-scale deployments.

However, RF signals can be susceptible to interference from other wireless devices and might require more
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infrastructure, such as repeaters or gateways, to ensure reliable communication.

Cellular networks: Some smart meters rely on existing cellular networks (for example, 4G or 5G) to transmit

data. This approach offers widespread coverage and can be more resistant to interference than RF signals.

However, using cellular networks might create additional data transmission costs and might not be suitable for

areas with limited or unreliable cellular coverage.

Broadband connections: Another option for smart meter communication is broadband connections, like DSL

and fiber-optic networks. This method can provide fast and reliable data transmission, but might require

significant infrastructure investments, especially in rural or remote areas where broadband coverage may be

limited.

Power line communication (PLC): PLC technology allows smart meters to transmit data over existing power

lines, eliminating the need for more communication infrastructure. This method can be cost-effective and

provide reliable communication, but its performance can be affected by electrical noise and distance from the

substation.
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