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Selection of a dedicated spectral analyzer
for relay protection

Overview
The guide explains that selecting a signal or spectrum analyzer depends on the
accuracy, bandwidth, frequency range, and real-time analysis required by the
application.

Key Takeaways
Choose a spectrum analyzer with sufficient frequency range, high sensitivity, wide
analysis bandwidth, and real-time capture capabilities to accurately monitor and
diagnose relay signals.

Key Considerations for Relay Protection Applications

Frequency Range: Relay protection signals typically involve power system harmonics,
transient events, and communication signals. Select an analyzer that covers the
fundamental frequency (50/60 Hz) and higher-order harmonics, often up to several
MHz, depending on the relay type and system monitoring requirements. Analysis
Bandwidth: Wide analysis bandwidth is critical for capturing fast transient events and
relay switching signals.

Modern analyzers offer standard bandwidths from tens of MHz up to 1 GHz, with
optional extensions for high-speed digitization. A wider bandwidth ensures accurate
representation of pulse shapes and harmonics. Sensitivity and Noise Floor: Low
displayed average noise level (DANL) and high dynamic range are essential to detect
weak signals or interference near the noise floor.
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For relay protection, a noise floor below –150 dBm/Hz is desirable to ensure reliable
detection of low-amplitude transients. Phase Noise and Accuracy: High phase stability
and low phase noise are important for precise timing and synchronization
measurements, especially when analyzing relay response to transient faults.

Real-

Time and Transient Capture: Relay events are often intermittent and fast. Real-time
spectrum analyzers (RTSA) or vector signal analyzers (VSA) with FFT-based
processing allow continuous acquisition and capture of transient signals that swept-
tuned analyzers might miss. Form Factor and Application: Benchtop analyzers are
suitable for lab-based testing and detailed analysis of relay performance.

Handheld analyzers are ideal for field diagnostics, offering portability and sufficient
bandwidth for on-site monitoring.

Modular PX

I or high-end R&D analyzers provide multi-channel capability and high-speed data
acquisition for complex relay testing setups. Software and Measurement Options:
Ensure the analyzer supports relevant measurement software for harmonic analysis,
transient capture, and waveform demodulation. Some analyzers allow optional
tracking generators, vector modulation analysis, and automated data logging, which
are useful for relay testing and compliance verification.

Recommended Analyzer Features for Relay Protection

Frequency coverage from DC to several MHz or higher for harmonics and transients.
Analysis bandwidth of at least 31. 25 MHz, with optional expansion to 1 GHz for high-
speed events.

Low DAN

L (–150 dBm/Hz or better) and high TOI (+16 dBm or higher) for accurate signal
detection. Real-time capture capability to detect intermittent relay events. Phase
noise below –123 dBc/Hz at 10 kHz offset for precise timing measurements.

Flexible form factor (benchtop for lab, handheld for field) with software support for
harmonic, transient, and modulation analysis. By carefully matching these
specifications to your relay protection requirements, you can ensure accurate
monitoring, fault detection, and performance evaluation of protective relays in both
laboratory and field environments.
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Article Content

Signal, Spectrum, and Wireless Analyzers Buying Guide

The guide explains that selecting a signal or spectrum analyzer depends on the
accuracy, bandwidth, frequency range, and real-time analysis required by the
application.

Signal, Spectrum, and Wireless Analyzers Buying Guide

Use this guide to determine which signal or spectrum analyzer grade aligns with your
application requirements.

Signal Analyzer / Spectrum Analyzer Selection Guide

The Vision dedicated remote spectrum monitoring software records long-term
spectrum monitoring data as well as remote monitoring at multiple spectrum
monitors. Captured data is displayed using graphs

Signal and spectrum analyzers | Rohde & Schwarz

Rohde & Schwarz offers a wide range of versatile signal and spectrum analyzers from
entry-level to handheld and midrange models and to top professional equipment.
Find out more.

Explanation of the Selection Method for Relay Protection

The selection of a relay protection comprehensive test instrument is a systematic
task that requires a comprehensive assessment of test requirements, equipment
performance, ease of use, and budget.

Signal/Spectrum Analyzers | Anritsu America

Explore Anritsu''s lineup of signal and spectrum analyzers, along with valuable
resources to support your measurement needs.

Spectrum Analyzer and Signal Analyzer

This technical overview and selection guide is designed to help you identify the right
spectrum or signal analyzer and software to fit your budget, application, and specific
measurement needs.

Keysight Technologies Spectrum Analyzer and Signal Analyzer

This selection guide is designed to help you identify the right spectrum or signal
analyzer and software to it your budget, application, and speciic measurement needs.

RF Analyzers
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This Product Selection Guide contains information to help select products in the RF
Analyzers category on DigiKey . A spectrum analyzer measures and displays the
electrical

How to choose a handheld spectrum analyzer

2.1 Key parameters for choosing a HSA a handheld spectrum analyzer can operate. It
must cover the sig al frequencies for the target application. Consider your
applications, such as cellular networks (Sub-6

Protection & Coordination | Selectivity Analysis | Relay Protection ...

Protective & Coordination and Selectivity Analysis software provides an intuitive
approach to Time-Current Characteristic (TCC) curve analysis. Overcurrent device
protection and coordination

CT sizing for generator and transformer protective relays

CT sizing for generator and transformer protective relays Abstract: Modern relays
often have algorithms that enhance the security of elements that are otherwise
susceptible to current transformer (CT)

Synchronized Phasor Measurement in Protective Relays for Protection ...

These relays can now provide synchronized phasor measurements that eliminate the
need to have different devices for protection, control, and electric power system
analysis for system-wide

Protective Relays and Monitoring Relays Selection Guide: Types ...

Protective relays and monitoring relays detect or monitor for abnormal power system
conditions. Protective relays detect defective lines, defective apparatuses, or other
power system conditions of

Selection method and standard regulations for three-phase relay ...

The core selection of the three-phase relay protection tester is based on demand. The
main basis for selection is the test object and test items, while also taking into
account future equipment expansion

Signal, Spectrum, and Wireless Analyzers Buying Guide

When you''re ready, visit Keysight signal, spectrum, and wireless analyzers to select
one of our popular configurations or build one to meet your specific application.

Signal Analysis Solutions

Apply vector signal analysis across your design process. VSA is compatible with over
45 Keysight hardware platforms, including spectrum and signal analyzers, modular
instruments, and
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Spectrum Analyzers

For over 50 years, the spectrum analyzer has served as a necessary analysis and
measurement tool for nearly all forms of radio and fiber optic communication. By
quantifying signal behavior of frequencies,

Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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