Relay Protection Simulation Program

-
-

P

e
= SOLAR
oSS PRO.

Article Overview

Relay protection device simulation programs allow engineers to model power systems, simulate faults, and
validate protection schemesin real-time or offline environments.

Key Simulation Tools

1. RelaySimTest (OMICRON) RelaySimTest is a software solution for system-based protection testing that
works with OMICRON test sets. It allows users to simulate realistic operational statuses and faults in the
electric network to verify protection system performance. The software supports modeling of the power grid,
simulating load and fault events, and provides templates for common test scenarios. It can generate automatic
test reports, analyze digital twins of protection devices, and supports cascading and controlling multiple test
sets for comprehensive validation . 2. SIM600 (ABB) ABB's SIM600 is a protection system simulator
designed for medium-voltage networks. It integrates with ABB's control systems to optimize protection testing
and coordination. While primarily part of ABB's broader digital substation solutions, it enables simulation of
relay responses, fault conditions, and system behavior to ensure safe and reliable operation of protection
devices . 3. ETAP Protection and Coordination ETAP provides an integrated suite for protection system
anaysis and coordination. It alows engineers to perform system-wide protection studies, evaluate relay
performance, and visualize energy and current-limiting capabilities. Tools like Star(TM) Auto-Evauation and
StarZ(TM) automate detection and evaluation of protection settings, while the software supports ZSl (Zone
Selective Interlock) schemes and arc flash mitigation analysis . 4. RTDS Simulator The Real-Time Digital
Simulator (RTDS) enables hardware-in-the-loop (HIL) testing, where protective devices are physically
interfaced with a simulated network. It provides real-time voltage and current signals to relays, allowing
testing of trip and reclose operations under various fault conditions. RTDS supports travelling wave relay
testing, IEC 61850 communication, and interoperability with renewable energy sources . 5. GE Vernova
Real-Time Digital Simulator Lab GE Vernova offers a lab environment for real-time dynamic simulation of
system faults, power swings, and other disturbances. It allows observation of relay responses in a closed-loop
setup, testing relay settings, firmware updates, and coordination with breakers and communication equipment.
The lab supports ATP/EMTP simulations and playback of recorded waveforms to validate relay performance
across transmission and distribution systems .

Features and Benefits

o Fault Simulation: Test relays against short circuits, overloads, and abnormal operating conditions.

0 Real-Time Testing: Hardware-in-the-loop setups allow relays to interact with simulated networks.

o Digital Twins: Analyze protection devices without physical hardware.

o Automated Reporting: Generate detailed test reports for commissioning and troubleshooting.

o Coordination Studies: Evaluate selectivity, ZSI schemes, and arc flash mitigation.

o Flexibility: Supports multiple test sets, cascading, and integration with communication protocols like IEC
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Conclusion

Relay protection device ssmulation programs are essential for ensuring the reliability, safety, and efficiency of
electrical networks. Tools like RelaySimTest, SIM600, ETAP, RTDS, and GE Vernovalabs provide engineers
with the ability to smulate faults, validate relay settings, and optimize protection coordination before
deployment, reducing risk and improving system performance. These programs are widely used in utilities,
industrial plants, and digital substations for both commissioning and ongoing maintenance.

Mit RelaySimTest modellieren Sie Ihr Stromnetz im Handumdrehen und simulieren einfach realistische Last-
und Fehlerereignisse.

A software application is presented in this thesis that was designed to provide the framework for
comprehensive automated testing of

Abstract -- This paper presents five SIMULINK li-braries for modeling, design, optimization and testing of
digital protective relays.

REF615 is a dedicated feeder IED aligned for the protection, control, measurement and supervision of utility
and industrial power

HIL-based simulations allow students and engineers to visualize safely the effects caused by several
disturbances on electrical

Interaction between relays, breakers and communication equipment is simulated during power system
disturbances to verify and fine

Enhanced with optional voltage and current amplifiers, the appliance forms a complete simulation solution for
protection relay

This paper presents a set of newly developed modeling, ssimulation and testing tools aimed at better
understanding the design

Distance Relay Coordination and Protection Analysis Software. ETAP StarZ Transmission Line Protection
software provides toolsto

The web simulator developed can be divided into three fundamental blocks: the Data Processing, the
Protection
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RelaySimTest is a software solution for system-based protection testing with OMICRON test equipment that
takesa

Free relay coordination and protection grading tool for power systems engineers. Visualize
Protection simulation with SEL relays This project simulates protected system that includes

The tendencies and perspective directions of development of modern digital devices of relay protection and
automation

Prove relay logic and protection schemes by simulating power system conditions with pre-fault/fault/post-fault
state sequences. Up to

DIgSILENT PowerFactory effectively models numerical relay protection for renewable energy sources.
Overcurrent, undervoltage,
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