
Interconnection switch relay protection

Article Overview

Interconnection switch relay protection ensures safe, reliable operation of power systems by detecting faults

and abnormal conditions at points where generation or distribution networks interconnect, enabling rapid

isolation or controlled operation to maintain grid stability.

Purpose and Function

Interconnection relay protection is designed to monitor and safeguard the connection points between

distributed generation, renewable energy sources, and the main power grid. These relays continuously

supervise the system to detect abnormal conditions such as short circuits, overcurrents, or voltage deviations,

and determine whether disconnection or corrective action is required to prevent damage or instability . They

act as the last line of defense, isolating faults while allowing the rest of the system to operate normally .

Key Components and Types

Protective relays used for interconnection include:

o Overcurrent and differential relays: Detect excessive current or imbalance between phases.

o Voltage and frequency relays: Monitor deviations that could indicate instability.

o Multifunction numerical relays: Combine multiple protection functions in a single device, including line,

bus, transformer, and generator protection .

o Traveling wave and incremental relays: Provide ultra-fast fault detection for transmission lines . These

relays are often integrated with switchgear and circuit breakers to automatically isolate the affected section

when a fault is detected.

Standards and Compliance

Interconnection protection must comply with grid codes and industry standards to ensure interoperability and

reliability:

o IEEE 2800-2022: Standard for interconnection and interoperability of inverter-based resources with

transmission systems .

o NERC and WECC standards: Require dual voltage and current sources for primary and backup relays at

transmission levels above 100 kV .

o Utility-specific requirements: Utilities like PG&E define protective relay and control device requirements

for generation interconnections, including testing, inspection, and coordination with grid-critical systems .

Operational Considerations
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o Coordination: Relays must be coordinated with upstream and downstream devices to prevent unnecessary

tripping and ensure selective isolation .

o Testing and maintenance: Regular testing, typically every 6 years for generation interconnections, ensures

proper operation and compliance .

o Integration with distributed generation: Modern interconnection relays allow distributed energy resources to

remain connected during minor disturbances, disconnecting only when necessary to maintain grid stability .

Implementation and Visualization

Schematics, including AC/DC diagrams, logic diagrams, and single-line diagrams, are used to represent relay

functions and interconnections. These diagrams facilitate installation, testing, and maintenance, highlighting

the functional relationships between relays, switches, and protective devices .

Summary

Interconnection switch relay protection is essential for safe, reliable, and coordinated operation of modern

power systems, particularly with the increasing integration of renewable and distributed generation. By

combining advanced relays, compliance with standards, and proper system coordination, utilities can maintain

grid stability, protect equipment, and ensure continuous power delivery .

Microprocessor-based solid-state digital protection relays now emulate the original devices, as well as

Modern multifunction digital relays have a number of fea-tures which make them an ideal choice for

interconnection protection of

Tripping is initiated by protective relays that respond selectively to the faulted phase. Circuit breakers used for

single pole switching

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and

solenoid elements to

Bus protection and &quot;back-up&quot; methods are described. Some of the new relays which have been

developed, or improvements which

Protective Relays: Trips faulty circuit breakers A protective relay is a compact and self-contained

Protective relays monitor voltage, current, or frequency and respond to abnormal conditions by opening or

closing a
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Also principles of various protective relays and schemes including special protection

Protect critical components in your power system with a wide range of SEL protective relays covering

applications and use cases

Prepared by Working Group I5 Working Group Assignment presentation of protection and control relaying.

The report

ABB''s Relion family of protection and control relays for primary distribution offers a wide range of products

for protection, control,

REG615 is a dedicated generator and interconnection protection relay for protection, control, measurement

and supervision of power

Working Group Assignment Report on common practices in the representation of protection and control

relaying. The

Protective Relaying Principles and Applications The article provides an overview of protective relaying

principles and their

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

level- may endanger

SEL recommends selecting the SEL-751 Feeder Protection Relay or the SEL-849 Motor Management Relay

in place of the SEL-547.
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