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Relay Protection Line Merging

Overview
GE Vernova''s Protection, Control, and Metering solutions deliver precise, high-
performance automation for today''s evolving grid.

Key Takeaways
Relay protection merging uses merging units to digitize analog and binary signals
from primary equipment, enabling modern digital substations with IEC 61850 process
bus communication.

Overview of Merging Units

Merging units (MUs) are devices that convert analog signals from current
transformers (CTs) and voltage transformers (VTs) into digital Sampled Values (SV)
and transmit them over a process bus to protection relays and control systems ( ).
They are essential for end-to-end digitization in substations, allowing protection
relays to receive accurate, high-speed data without relying on traditional hardwired
connections.

Key Functions

Signal Digitization: MUs convert analog currents and voltages into digital signals
compliant with IEC 61850-9-2 and IEC 61869-9/13 standards ( ). Local Protection:
Some merging units, like the SEL-401, provide local breaker failure and phase-
overcurrent protection in case of communication failures ( ). Synchronization: MUs
synchronize data using IEEE 1588 Precision Time Protocol (PTPv2) or IRIG-B time
inputs to ensure accurate time-stamped measurements ( ).
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Data Distribution: They can publish multiple SV streams to several subscribing relays,
supporting dual-breaker schemes and complex substation layouts ( ). Integration with
Automation: MUs support GOOSE messaging for fast control and status
communication, enabling automation and protection coordination ( ). Benefits in
Relay ProtectionHigh-Speed Protection: Digital SV data allows relays to perform faster
fault detection and isolation, improving system reliability.

Reduced Wiring Complexity: By digitizing signals at the source, MUs eliminate
extensive copper wiring between CTs/VTs and relays. Scalability and Flexibility:
Modular designs, like the SIPROTEC 6MU85, allow expansion of analog and digital
channels and integration with both primary and secondary equipment ( ). Enhanced
Monitoring: MUs can record oscillography, phasor, and harmonic data for detailed
system analysis ( ).

Standards and Compliance

Merging units comply with international standards to ensure interoperability: IEC
61850-9-2: Sampled Values for process bus communication.

IE

C 61869-9/13: Instrument transformer digital interface. PRP/HSR: Redundancy
protocols for high availability ( ).

Practical Applications

Digital Substations: MUs are deployed close to primary equipment to provide
accurate, real-time data to relays in the control house. Fault Analysis and
Automation: They enable advanced fault passage indication, sequential event
recording, and integration with substation automation systems ( ). Migration and
Retrofit: Modular MUs allow existing substations to transition to digital architectures
without complete equipment replacement ( ).

In summary, relay protection merging with merging units enhances substation
protection, automation, and monitoring by providing precise, synchronized digital
data from primary equipment, supporting faster fault detection, flexible system
design, and compliance with modern digital substation standards.
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Article Content

Protection, Control & Metering

GE Vernova''s Protection, Control, and Metering solutions deliver precise, high-
performance automation for today''s evolving grid. From advanced relays to
multifunction meters, our portfolio helps utilities

REX615 Technical Manual

REX615 Technical Manual - Arc protection - Bay control and measurement - Merging
unit - Transformer protection - 2 winding - Feeder protection - Voltage regulation -
Capacitor bank protection - Grid

SEL-401 Protection, Automation, and Control Merging Unit

It can publish as many as seven outgoing data streams of IEC 61850-9-2 or IEC
61869-9 SV data to any relays that subscribe to SV. The merging unit can
synchronize the data using the IEEE 1588

Protective Relays

SEL transmission line relays provide high-speed, subcycle line differential and
multizone distance protection. Advanced fault-locating features enable rapid

REX615 Product Guide

REX615 Product Guide - Arc protection - Bay control and measurement - Merging unit
- Transformer protection - 2 winding - Feeder protection - Voltage regulation -
Capacitor bank protection - Grid

Remote I/O and merging units

The remote I/O unit RIO600 expands the number of digital and analog inputs and
outputs of Relion® protection and control relays as well as the substation
management unit COM600, in both primary

Substation merging unit SMU615

The merging unit measures the current and voltage signals from the instrument
transformers, merges and sends them to the protective devices in a standard-based
digital output format.

SIPROTEC Protection Relays | Siemens

Siemens'' universal protection relays portfolio includes products such as SIPROTEC
7SX800 and 7SX85 to provide flexibility and cost savings. Our devices cover a wide
range of

© 2026 METRA FIBER MARKET - All rights reserved



Page 4/5

Reliability analysis for vertical integration of protection ...

The stability probability of the protection system in each state is analyzed by
combining the state-transfer equations of line and busbar protection with a Markov
chain.

SCHEMATIC REPRESENTATION OF POWER SYSTEM RELAYING

presentation of protection and control relaying. The report will identify methodology
behind these practices, present issues raised by the integration of microprocessor
relays and the

SEL-TMU TiDL Merging Unit | Schweitzer Engineering Laboratories

These enhanced TiDL relays can be paired with the SEL-TMU: SEL-421 Protection,
Automation, and Control System SEL-451 Protection, Automation, and Bay Control
System SEL-487B Bus Differential

Merging unit – an essential building block of the future digital medium ...

Sharing voltage information without hardwiring inside a substation is one of the
examples that is enabled by the merging unit functionality. The merging unit
functionality is available in today''s

SEL-421 Protection, Automation, and Control System

SV Relay— The SEL-421-7 relay offers complete line protection and can also receive
SV data from devices such as the SEL-421-7 merging unit or the SEL-401 Protection,
Automation, and Control

Understanding Substation Single Line Diagrams and

The single line diagram (SLD) is the most basic of the set of diagrams that are used
to document the electrical functionality of the substation.

Substation merging unit SMU615

SMU615 is a dedicated merging unit with a standard digital interface, making it
possible to connect ABB sensors and conventional instrument transformers to the IEC
61850-9-2 LE-based process bus for

Testing IEC 61850 Merging Units

Testing IEC 61850 Merging Units Qiaoyin Yang, David Keckalo, David Dolezilek, and
Ed Cenzon Schweitzer Engineering Laboratories, Inc. Revised edition released May
2020 Originally presented at

6 different types of relaying schemes to protect the EHV and UHV ...
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Protective Relaying Schemes A substation can employ many relaying systems to
protect the equipment associated with the station. The most important of these are:
transmission and

SSC600 AND SSC600 SW

Solution examples SSC600 incorporates centralized protection, control and
monitoring functionalities to offer a superior solution to utility and industrial
customers for the entire duration of the substation''s

Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

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