
Fiber optic communication for smart
meters

Article Overview

Fiber optic communication provides a high-speed, secure, and reliable backbone for smart meter data

transmission, enabling real-time monitoring and control in smart grids.

Overview

Fiber optic technology is increasingly used in smart metering systems to transmit data from electricity, gas,

water, and thermal energy meters to utility control centers. It offers high bandwidth, low latency, and

resistance to electromagnetic interference, making it ideal for dense urban environments or critical

infrastructure where real-time data is essential . Unlike traditional copper or powerline communication, fiber

optics can carry large volumes of data over long distances without signal degradation .

Advantages

o High-speed data transfer: Fiber networks support rapid collection of consumption data, enabling utilities to

perform real-time monitoring, fault detection, and automated grid reconfiguration .

o Security and reliability: Fiber is less susceptible to tapping and electromagnetic interference, enhancing the

security and resilience of smart grid communications .

o Scalability: Fiber networks can accommodate future expansion, including additional smart meters, sensors,

and IoT devices .

o Integration flexibility: Hybrid solutions combining fiber and copper or retrofit cabling solutions allow easy

connection of smart meters to existing infrastructure, reducing installation time and costs .

Implementation Examples

o Tokyo, Japan: Utilities use fiber networks to collect real-time energy consumption data from smart meters in

densely populated areas .

o United States and Europe: Some regions deploy 100% fiber optic networks for high-data-rate applications,

although high implementation costs can be a limiting factor .

o Hybrid cabling solutions: Companies like METZ CONNECT provide fiber-copper hybrid solutions for

point-to-point smart meter connections, ensuring compliance with standards while simplifying installation .

Standards and Protocols

Fiber optic smart meter networks adhere to international standards to ensure interoperability, durability, and

performance:
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o prEN IEC 60794-1-117:2025: Tests bending stiffness of optical cables, critical for installation and

mechanical reliability .

o SIST EN 13757-3:2025: Defines application protocols for meter communication, including M-Bus, enabling

seamless data exchange between meters and control systems .

o SIST EN IEC 60794-2-20:2025: Specifies multi-fiber indoor cables for high-density environments,

supporting smart buildings and utility networks .

Considerations

While fiber optics offer superior performance, high deployment costs and the need for specialized installation

can limit widespread adoption. Utilities often combine fiber with wireless technologies like RF Mesh or

LPWAN to balance cost, coverage, and reliability . Hybrid approaches allow leveraging fiber for backbone

connectivity while using wireless links for last-mile meter communication.

Conclusion

Fiber optic communication is a key enabler for modern smart grids, providing a secure, high-speed, and

scalable infrastructure for smart meters. Its integration ensures accurate, real-time data collection, supports

advanced grid management, and aligns with international standards for interoperability and reliability .

Fiber optic networks allow utilities to collect real-time data from charging stations, substations, renewable

energy

How to choose the right smart meter connectivity? This guide explains and compares the different options for

smart

The term smart meter often refers to an electricity meter, but it also may mean a device measuring natural gas,

water or district

1. High-Speed Connectivity for IoT Devices Fiber optics provides the high-speed connectivity essential for the

vast

Smart Metering fibre optic infrastructure for energy suppliers. Learn about AMI solutions, redundancy,

security and

Plastic optical fiber technology has been used in the Landis+Gyr meter to provide a reliable, low cost and

easily maintainable fiber
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Figure 1. Smart Meter Block Diagram. Several technologies are available when implementing a networked

metering

The smart metering system allows continuous reading and recording of many measurands,

An optical fiber patching cabinet. The yellow cables are single-mode fibers; the orange and blue cables are

It combines fiber optic and wireless m-bus communication for real time data collection. This integration

empowers consumers,

Optical fiber-based technologies and Power Line Communication (PLC) are the most relevant access wireline

fixed-network

Fiber optic technology plays a crucial role in smart grid communications by providing a high-bandwidth,

reliable, and

Fiber optic communications systems will grow as the need for smart city applications increases. Designs of

next-generation fiber

Guide to fiber optic networks for utility SCADA systems covering architecture, protocols, and deployment for

electric,

Let''s take a brief look into the evolution of various communication technologies used in smart metering and

the

It presents a model of a cost-effective hybrid communication system for smart metering and AMI. Finally, the

possible
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