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Relay protection channel delay time

Overview

Microsoft Word Channel delay (one-way delay) is the total time witnessed between
any actively communicating devices. Processing time, buffering time, netwo.

Key Takeaways

Relay protection channel delay is the latency in communication channels that can
affect the speed and accuracy of protective relays in detecting and isolating faults.

Definition and Measurement

Relay protection channel delay occurs when signals transmitted between relays at
different terminals of a line experience latency due to the communication medium. In
phase comparison relay (PCR) systems, for example, each relay estimates the one-
way channel delay by sending a signal to the remote relay and measuring the round-
trip time, dividing it by two to obtain an average delay. This delay is then used to
correct the phase comparison between local and remote voltage and current
measurements to determine if a fault is internal or external to the line.

Asymmetrical or excessive delays can lead to incorrect tripping decisions, as seen in
cases where leased third-party networks introduced inconsistent delays.

Typical Delay Ranges
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Modern teleprotection systems over dedicated fiber or TDM networks achieve very
low latencies, typically 3 to 8 milliseconds for high-speed schemes like POTT
(Permissive Overreaching Transfer Trip) or DCUB (Directional Comparison
Unblocking). Older analog or asynchronous systems had delays of 8 to 12
milliseconds or more. The speed of the channel directly affects the relay's ability to
clear faults quickly, which is critical for system stability, minimizing equipment
damage, and maintaining power quality.

Impact on Protection SchemesChannel delays influence the performance of various
protection schemes: Phase Comparison Relays (PCR): Sensitive to asymmetrical
delays; incorrect delay estimation can cause false trips.

POTT and DCU

B Schemes: Designed to tolerate small propagation delays and channel asymmetry
while maintaining high-speed fault clearing. Differential Protection: Relies on
synchronized measurements; excessive delay can reduce sensitivity or selectivity.

Mitigation Strategies

To minimize the impact of channel delays: Use dedicated communication channels
rather than leased or shared networks to reduce variability. Estimate and
compensate for channel delay in relay algorithms, including directional comparison
and phase shift corrections. Design protection schemes tolerant to small delays, such
as POTT or DCUB, which can maintain security and dependability even with minor
latency.

Regular testing and monitoring of communication channels to detect asymmetry or
excessive latency.

Practical Considerations

Fast and reliable relay operation is essential to limit voltage dips, reduce post-fault
load peaks, and maintain network stability. The total relay operating time includes
channel delay, relay processing time, and breaker operation time. Proper
coordination and safety margins are necessary to ensure selectivity and
dependability, especially in networks with multiple relays and varying fault current
magnitudes.

In summary, relay protection channel delay is a critical factor in the design and
operation of modern protection systems, and careful measurement, compensation,
and network design are required to ensure accurate and fast fault clearing.
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Article Content
Microsoft Word

Channel delay (one-way delay) is the total time witnessed between any actively
communicating devices. Processing time, buffering time, network traffic, and
hardware throughput all need to be taken into

Distribution Automation Handbook

The selectivity diagram is a set of specific time/current curves which shows all the
time/current curves, that is, the operating characteristics of the relays of the
concerned chain of protection relays.

Speed and Security Considerations for Protection Channels

This paper describes the communications requirements for various protection and
control applications, including channel time, channel asymmetry requirements, and
jitter.

Channel Performance Considerations for Ethernet Circuits Applied to ...

This report discusses the various considerations and explains why they are important
to the protective relay applications. This document is intended to aid the protection
engineer to communicate and

FEEDER PROTECTION CALCULATIONS & SETTINGS

Relay coordination is the process of selecting settings that will assure that the relays
will operate in a reliable and selective way. In OC relays the coordination is based on
the relay time-current

Lesson Learned

The PCR at each terminal periodically estimates the communication channel delay
time by sending a signal to the remote relay, which then transmits the signal back.
This “round-trip” signal

Basic protection relay knowledge

Definite time delay means that the protection operate time dose not change or
depend on the fault type or the fault current magnitude. Inverse time delay, on the
other hand, depends on the current

Communications Systems Performance Guide for Electric Protection

There are several aspects of the delay caused by communications transit time that
are important to the protective relaying application. These should be discussed with
the protection
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Channel Asymmetry Compensation for Line Current Differential

Since the time stamps of transmit and receive are known, the relays can precisely
determine the one-way channel delay and any difference between the channel delays
can be classified as channel

Protective Relaying Philosophy and Design Guidelines

Speed of a protective relay communication channel is a measure of the time it takes
to assert an ele-ment in the receiving relay after a logic status change is initiated in
the transmitting relay.

Power System Protective Relays: Principles & Practices

A time-delay relay that serves in conjunction with the device that initiates the
shutdown, stopping, or opening operating in an automatic sequence or protective

Protection Basics

Protection System Elements Protective relays Circuit breakers CTs and VTs
(instrument transformers) Communications channels DC supply system Control
cables

Basics of Protective Relaying and Design Principles

Thus, as in the case of the overcurrent protection, the impedance relay should trip
the faults located farther than 80 % after certain time delay. Therefore, a typical
relay incorporates not one, but several

How to calculate relay settings for IEC 61850-9-2 Sampled ...

Therefore, it is essential to balance N with the protection system time performance;
for example, N = 3 causes an additional 4-sample delay (N + 1).

C37.113-2015

Information on the concepts of protection of ac transmission lines is presented in this
guide. Applications of the concepts to accepted transmission line-protection schemes
are also

Principles and Characteristics of Distance Protection

Distance protection, in its basic form, is a non-unit system of protection offering
considerable economic and technical advantages. Unlike

Assessment of Communication Channel Effects on Time-Domain Protection ...

Abstract—This paper investigates the effects of communication channel latency
(CCHL) on time-domain line protection functions. The Alternative Transients Program
(ATP) was used to simulate the
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IEEE Guide for Protective Relay Applications to Transmission Lines

Many important issues, such as coordination of settings, operating times,
characteristics of relays, mutual coupling of lines, automatic reclosing, and use of
communication channels, are examined.
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