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The Role of Relay Protection in Wind
Farms

Overview

The Impact of Wind Power Connection on Relay Protection ofThe results showed that
under the joint action of transition power group and wind farm impedance.

Key Takeaways

Relay protection in wind farms ensures safe operation of wind turbine generators,
collector systems, and substations by detecting faults and coordinating trips to
prevent equipment damage and maintain system reliability.

Key Components of Wind Farm Protection

Wind Turbine Generators (WTGs): Modern wind farms consist of numerous WTGs,
often ranging from 1. 5 MW to 3 MW each, connected via a collector system to a
substation.

WT

Gs may be fixed-speed or variable-speed with partial or full power electronic
conversion, which affects fault current contribution and relay settings. Collector
System: The collector system, typically radial, consists of underground cables or
overhead lines that transport power from WTGs to the collector substation. Multiple
collector feeders may exist to improve reliability.

Protection must cover both the entire feeder and individual WTGs. Substations and
Transformers: Collector substations step up voltage to transmission levels. Protection
includes generator step-up (GSU) transformers, main substation transformers, buses,
reactors, and tie lines.
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Common Relay Protection Schemes

Overcurrent Protection: 51/50 (Time/Instantaneous Overcurrent): Protects collector
feeders and WTGs. Pickup currents are set above normal load but below fault levels
to avoid misoperation from inrush currents. 67 (Directional Overcurrent): Provides
directional supervision for phase and ground faults.

Settings must consider low positive sequence fault currents and variable wind
generation output. Coordination with Fuses: Relay settings are coordinated with WTG
GSU transformer expulsion fuses to ensure selective tripping and avoid unnecessary
outages. Negative Sequence Protection: Used as backup to detect unbalanced faults,
especially when WTGs contribute little negative sequence current.

Ground Fault Protection: Ground time and instantaneous overcurrent relays (51G/50G
or 67GT/67GI) protect against earth faults. Directional supervision may be required
depending on system grounding and transformer connections.

Design Considerations

Fault Current Contribution: Wind farms often have low fault current contributions due
to inverter-based WTGs, affecting relay sensitivity and coordination. Variable Source
Strength: Wind variability can change generator output, requiring careful selection of
directional and overcurrent relay settings. Collector Feeder Protection: Relays must
protect the entire feeder while providing backup for individual WTGs.

Settings may be below combined WTG output to ensure sensitivity. Coordination with
System Protection: Relays must coordinate with upstream transmission protection
and other WEP protective devices to maintain overall system reliability.

Summary

Basic relay protection for wind farms involves a combination of overcurrent,
directional, and ground fault relays coordinated with WTG fuses and substation
equipment. Engineers must account for low fault currents, variable generation, and
radial collector systems to ensure selective and reliable protection. Proper design
enhances safety, equipment longevity, and grid stability while accommodating the
unique characteristics of wind electric plants.
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Article Content
The Impact of Wind Power Connection on Relay Protection of

The results showed that under the joint action of transition power group and wind
farm impedance, wind power connected will cause a decrease in upstream fault
current, affecting the selectivity and

(PDF) Protection of Wind Electric Plants

As part of this study, an electromagnetic transients program (EMTP) was used to
investigate the protective relay response to faults on the modeled power system.

PSRC C25

The report provides engineering details covering possible wind farm electrical
layouts, equipment ratings, system grounding, transformer connections and
characteristics, harmonics and

Protection of Wind Electric Plants | PES | Power & Energy

Protection of Wind Electric Plants is a report covering engineering considerations for
the design of protection systems and present relay protection and coordination
practices at wind electric

Progress in research on relay protection of the power system with

It can be predicted that if permanent magnet direct drive wind turbines become the
main models of large-scale wind farms, the relay protection will be faced with a more
difficult situation than

Protection of Wind Electric Plants

Protection of Wind Electric Plants is a report covering engineering considerations for
the design of protection systems and present relay protection and coordination
practices at wind electric

Challenges and recommendations for enhancing protection of

It also outlines recommendations for protecting wind farm collector systems. Aspects
such as the most promising protection functions and the best positioning of relays to
enhance protection

PowerPoint Presentation

Write a report to provide guidance on present relay protection and coordination
practices at Wind-powered Electricity generating Plants (WEP). This report covers the
engineering considerations for
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Coordination of overcurrent relays protection systems for wind power ...

Abstract: Wind farms are one of the most indispensable types of sustainable energies
which are progressively engaged in smart grids with tenacity of electrical power
generation predominantly as a

The Impact of Wind Power Connection on Relay Protection of

The fault current characteristics of wind power connected and not connected were
compared through simulation. The results showed that under the joint action of
transition power

Protection Function Assessment of Present Relays For Wind

In , the wind power variation related to distance protection was studied. Voltage and
current frequency discrepancy for a transmission line (TL) next to wind farm, which
affects severely the performance of

Line protection in presence of high penetration of wind energy: a ...

Adaptive commands are aided by traditional relay to safeguard such compensated
networks in the presence of wind farms with varying wind speed . The discussion of
MOV

Setting Digital Relay Protection in Wind Farms Using Similitude ...

The paper studies the protection equipment of wind farms connected to the
transmission or to the distribution network. The main goal is to study a wind farm
equipped with static shunt compensator

Analysis and Solution for Operations of Overcurrent Relay in Wind

In this study, the problem of frequent false operations of the protective relays are
analyzed using real data as line voltages, line currents, and wind speed. A new re-
coordination of the overcurrent relay

Comprehensive analysis of challenges and two practical methods for ...

The increasing penetration of DFIG-based wind farms into high-voltage power
systems has introduced new challenges for the coordination of distance protection
relays. This study

Wind Power Plants Protection Using Overcurrent Relays

The most important and common protection systems are overcurrent relays which
can protect the power systems from impending faults. In order to implement a
successful and proper protection for wind

(PDF) Protection of Wind Electric Plants

© 2026 FD SOLUCIONES OPTICAL SYSTEMS - All rights reserved



Page 5/5

Protection of Wind Electric Plants October 2023 Conference: 50th Annual Western
Protective Relay Conference At: Spokane, WA Authors: M. Amin Zamani Quanta
Technology

Distance-differential protection of transmission lines connected to ...

Abstract Distance relays are often used in the protection of the transmission lines
connected to the wind farms. The distance relay using the transmission line
impedance
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