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Relay Protection Sampling Error Standard

Summary of Content
Relay protection sampling error requirements ensure accurate, synchronized, and
timely operation of protection relays, typically involving limits on sample timing,
network delays, and buffering to maintain system reliability.
Overview of Sampling in Protection Relays

Modern digital and IEC 61850-based protection relays rely on sampled values (SV)
from merging units (MUs) to measure current and voltage signals. The accuracy of
these samples is critical because any timing errors, lost samples, or synchronization
issues can affect the relay's ability to detect faults and operate correctly .
Key Requirements

• Sample Synchronization (smpSynch)
• All incoming SV streams must be synchronized to a common time reference, often
using IEEE 1588 Precision Time Protocol (PTP).
• Relays must evaluate the smpSynch value to determine whether protection
elements can be enabled or need to be temporarily disabled .
• Sample Count and Buffering
• Relays buffer a certain number of samples to ride through transient synchronization
events or lost messages.
• For example, in a 138 kV substation test, relays were configured to buffer three
samples to handle transient clock synchronization events .
• Network Delay Compensation
• The total delay includes MU processing time and network transmission delays.

© 2026 Madiba Bay Electrical & Optical Infrastructure (MADIBA BAY OPTICS) - All rights reserved



Page 2/5

Article Content

Protection Basics

Protection System Elements Protective relays Circuit breakers CTs and VTs
(instrument transformers) Communications channels

Improving System Protection Reliability and Security

Abstract This paper is based upon a NERC report released in 2013 that claimed a
dramatic rise in the annual number of

Research on the analysis method of power system relay protection

The experimental results show that this method can effectively analyze the operation
characteristics of power system

Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical

Relay Maintenance and Testing

Ensure optimum system performance, efficiency, and safety with preventive relay
maintenance and testing Today''s challenges in

Basic protection relay knowledge

On the other hand, unselective protection operation in the extra high voltage network
– i.e. at the national grid level- may endanger

How to Test Protective Relays Correctly

How to Test Protective Relays Correctly Usually I try to keep my posts as simple and
practical as possible. This post is a little

Performance of IEC 61850 Sampled Values Relays for a Real-World

Using digital data from the unfiltered event report, which are not sampled at the
protection and control processing rate of the relay,

Protection and Testing Considerations for IEC 61850 Sampled Values ...

IEC 61850 is the most common substation automation standard that these systems
are based on; it specifies Generic Object

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

IEC 61850-5 standard defines the time requirements for latency in protection systems
as the transfer time, TT6

IEC 60255 1xx: Protection relay functional standards for all
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This identified a need for revising some of the existing standards and for developing
new standards taking into account

ANSI Standard Device Numbers & Common Acronyms

ANSI Standard Device Numbers & Common Acronyms ANSI Standard Device Numbers
& Common Acronyms

Basics of Protective Relaying and Design Principles

The sample exercises for this chapter include: Perform power system simulations of
selected faults and observe how a given

Distribution Automation Handbook

Time-graded protection is implemented using overcurrent relays with either definite
time characteristic or inverse time characteristic.

(PDF) Sampled values packet loss impact on IEC 61850 distance relay ...

This paper analyzed the performance of MATLAB simulated communication based
digital distance relay protection

CHAPTER-3

The standard ratings for protective relays are normally 5 A and 110 V, 50 Hz. Current
and voltage transformers produce these relay

NOTICE OF NEW STANDARD PRODUCTS

IEEE Power Systems Relays Standards Collection: VuSpecTM This VuSpec includes 47
active IEEE standards, guides,

Protection Basics

Ground fault protection for these systems is usually provided by residual protection,
either calculated by relay or by

Microsoft Word

Records from DFRs vs. Records from Microprocessor-Based Relays Hugo Davila, IEEE
Member Abstract--Today the use of digital

PowerPoint Presentation

Additional Relay Logic Examples: Used in both feeder and transmission line
protection, disables protective element

Practical handbook-for-relay-protection-engineers | PDF

It covers standard codes, wiring practices, and norms for protecting generators,
transformers, and lines, and provides detailed
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Operation, maintenance, and field test procedures for

Plant protection system functional testing Protective circuit functional testing,
including

Protective Relay Testing and Maintenance Overview

Protective relay testing may be divided into three categories: acceptance testing,
commissioning, and maintenance

Research on the analysis method of power system relay protection

The action characteristics of power system relay protection devices can well analyze
whether the relevant actions are

PROTECTIVE RELAY TESTING

A comprehensive testing program should simulate fault and normal operating
conditions of the relay. Acceptance testing,

On the Assessment of Sampling Rate Impacts on Responses of Digital ...

Test results show that low sampling rates can deteriorate the accuracy and response
speed of the three tested digital

PRC-005-6

During development of this standard, text boxes were embedded within the standard
to explain the rationale for various parts of the

Protection Relay Testing and Commissioning

These tests are done to show that protection relays are free from defects during
manufacturing process. Testing will be done at
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://madibabayelectrical.co.za
Email: sales@madibabayelectrical.co.za
Phone: +27 63 947 2185
Address: 15 Fredman Drive, Sandton, Johannesburg, 2196, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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