
Fiber optic channel interruption at
substation

Article Overview

Fiber optic interruptions in substations can disrupt SCADA, relay communications, and remote control

operations, often caused by physical damage, environmental factors, or installation issues.

Causes of Fiber Optic Interruptions

Fiber optic channels in substations are generally reliable, but interruptions can occur due to:

o Physical damage: Ice buildup, digging, or accidental impact can break underground or overhead fiber

conduits, as seen in a case where ice damaged a fiber during a planned microwave outage, causing an

11.5-hour communication loss .

o Environmental factors: Extreme temperatures, moisture, or electromagnetic interference (EMI) can affect

connectors or splices, though fiber itself is immune to EMI/RFI .

o Installation and maintenance issues: Poor termination, dust contamination, or improper routing can lead to

signal loss or fiber breakage .

Operational Impacts

When a fiber optic channel fails, the consequences can include:

o SCADA and RTU communication loss: Supervisory control and data acquisition systems rely on fiber for

monitoring and controlling substations. A failure can interrupt both analog and digital communications .

o Relay protection disruption: Primary protection systems may depend on fiber or redundant paths. If one path

fails, secondary systems like power line carrier may still operate, but overall reliability is reduced .

o Delayed response and control: Remote switching and monitoring may be impaired, increasing the risk of

prolonged outages or equipment damage.

Mitigation and Best Practices

To minimize the risk and impact of fiber interruptions:

o Redundant pathways: Use multiple communication paths (e.g., Path A and Path B) to ensure continuity

during maintenance or failures .

o Proper installation and termination: Employ modern connectors like LC or ST with crimp-and-cleave

termination to reduce operator error and improve reliability .

o Preventive maintenance: Regular inspection, cleaning, and OTDR testing can detect faults early and

maintain signal integrity .
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o Environmental protection: Use armored or ADSS/OPGW cables for overhead lines and ensure underground

conduits are insulated against ice, moisture, and mechanical stress .

o IEC 61850 integration: Modern substations use fiber for GOOSE messaging and process bus

communications, which allows for faster fault detection and automated control even during partial failures .

Conclusion

Fiber optic channels are critical for substation automation, offering high bandwidth, EMI immunity, and

secure communications. However, interruptions--whether from environmental conditions, physical damage, or

installation errors--can significantly impact SCADA, relay protection, and remote control operations.

Implementing redundancy, proper installation, preventive maintenance, and modern substation communication

standards like IEC 61850 can greatly reduce the risk and operational impact of fiber optic failures.

Explore essential communication equipment for substations, including RTUs, PLCs, fiber

Summary Fiber optic technology can be a key enabler for the Intelligent Substation Moving from analog to

digital grid control offers

This article analyzes the reasons for the freezing interruption of optical cables under the 220 kV BD

transformer,

This paper compares single ring, single star, dual counter-rotating ring, and redundant fiber-optic system

topologies in the following

The use of optical-fibre communication links inside substations is due to both their all-dielectric properties

and the facility to use

Fiber-optic cables are used whenever it is cost-efficient. In the remote ends of the power transmission system,

however, where the

Replacing long runs of bulky copper wiring in the substation yard with a small number of fiber-optic cables,

which carry no current

IEEE Std 525-2007 IEEE Guide for the Design and Installation of Cable Systems in Substations To link

substations together, fiber

In the early days of protective relaying, it was recognized that communications between substations could

improve

Page 2/3



Fiber optic channel interruption at
substation

IEC 61850 fiber optic substation network design: GOOSE latency, process bus, OM3 vs OS2, LC connectors,

fiber counts, and

At the electrical substation, the demand for "smart grid" technologies using Ethernet-based automation

processes is transforming

The research and design for intelligent identification of grounding hazards in substation optical fiber

composite

The paper first identifies the characteristics of the communications as physical channels. Then it discusses

ways to

So some signals are lost during the transmission. Optical fiber techniques are generally used for the

transmission of

electrical power electricity fiber optic cables fiber optic networks fiber optics geomagnetic induced currents

This article provides an overview of fiber optic technology applications in the broad field of electrical power

engineering.
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