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Photovoltaic Relay Protection Operation
Procedures

Overview
Complete Protection of Photovoltaic (PV) systems Saving money, these SPD's can
guarantee a very high level of protection by protecting the system from dang.

Key Takeaways
Setting up PV relay protection involves selecting appropriate relays, configuring
voltage, current, and frequency thresholds, and coordinating DC and AC protection
devices to safeguard the system and ensure grid compliance.

Key Components of PV Relay Protection

Protective Relays: Monitor voltage, current, and frequency to detect abnormal
conditions and isolate faults. Relays can be electromechanical (using coils and
moving parts) or static/solid-state (faster, more precise, and durable) depending on
utility requirements and system design.

D

C Protection Devices: Include string fuses, DC circuit breakers, and surge protection
devices (SPDs). String fuses prevent reverse current between parallel strings, DC
breakers isolate faults at inverter inputs, and SPDs protect against voltage surges
from lightning or switching events.

A
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C Protection Devices: Include AC breakers and relays to protect the inverter output
and grid connection. These devices handle overcurrent, short circuits, and grid
disturbances.

Steps to Configure Relay Protection

Determine Protection Points: Identify critical points in the PV system, such as string
circuits, combiner boxes, inverter inputs, inverter AC outputs, and grid connection
points. Set Relay Thresholds: Configure relays with appropriate pickup values and
time delays. For example, in a grid-tied system: Undervoltage (27): Pickup at 0.

88 pu, Time Delay 2 sOvervoltage (59): Pickup at 1. 1 pu, Time Delay 2 sFrequency
(81): 81U at 59. 3 Hz, 81O at 60.

5 Hz, Time Delay 2 sDirectional Power (32): Detect reverse power flow from the grid.
Coordinate Protection Levels: Use downstream relays with lower settings for faster
fault isolation near the source (inverters, AC junction boxes) and upstream relays
with higher thresholds to prevent unnecessary trips from minor faults. Select Relay
Characteristics: For overcurrent protection, Standard Inverse (SI) IDMT curves are
commonly used, but for solar DG systems, a fixed delay (DT) may be sufficient for
earth fault protection due to lower fault currents.

Integrate SCAD

A and Monitoring: Connect relays to a SCADA system for centralized monitoring, fault
logging, and remote control, ensuring quick response and compliance with grid
standards. Test and Validate: After configuration, perform functional testing to verify
that relays operate correctly under simulated fault conditions and that coordination
between DC and AC protection devices is effective.

Compliance and Standards

Ensure that all relay settings and protection devices comply with national and
international standards such as IEC, IEEE, and local grid codes. This ensures legal
operation, safety, and seamless integration with the utility grid.

Best Practices

Use tiered protection: faster, sensitive relays downstream; slower, robust relays
upstream. Match device ratings (voltage, current, breaking capacity) to the specific
section of the PV system. Include surge protection at multiple points (primary inlet,
junction boxes, downstream of inverter) to protect against lightning and transient
overvoltages.

Document all settings and maintain a protection logic flowchart for maintenance and
troubleshooting. By following these steps, a photovoltaic system can achieve reliable
fault detection, safe isolation, and compliance with grid requirements, ensuring long-
term operational safety and efficiency.
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Article Content

Complete Protection of Photovoltaic (PV) systems

Saving money, these SPD''s can guarantee a very high level of protection by
protecting the system from dangerous overvoltage that can cause huge economic
damage.

An Introduction to Protective Relays for Solar-Plus-Storage Systems ...

In this article, we''ll explain how protective relays work, review some of the most
common relay functions for solar and energy storage systems, and provide best
practices for relay

Powering Protection: Relay Schemes, Grid Compliance & Voltage ...

It elaborates on the types of protection relays used, relevant national and
international compliance standards (including CEA, IEC, IEEE, and IS), and includes
visual references such as

Protection Relaying Practices in Solar PV Systems

With the increasing integration of Battery Energy Storage Systems (BESS) in solar PV
projects, understanding protection relay practices for these systems is becoming
more critical.

PRACTICAL OPERATION AND MAINTENANCE MANUAL FOR

The execution of regular maintenance procedures is critical in ensuring the optimal
operation and durability of solar PV systems. This will also ensure its maximal
performance and fasten the return on

GB/T 32900-2025: Technical requirements for (PDF English)

This document specifies the general requirements, configuration requirements,
setting requirements, and setting management requirements for relay protection of
photovoltaic power stations.

photovoltaic decoupling relay: role and device selection

Discover the role and selection of the photovoltaic decoupling relay for the safety and
compliance of your solar installation.

Highly sensitive protection scheme considering the PV operation

By analyzing grid-connected scenarios with five distinct PV control modes, the
research introduces a novel protection methodology termed the Photovoltaic
Overcurrent Relay (PVOCR).
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Relay Protection Configuration of High-voltage Plant Power System for ...

Abstract: The relay protection system is widely used in power plants, substations, and
transmission lines as an automatic device that can quickly and selectively remove
faults when the power system fails or

Relay Protection Coordination for Photovoltaic Power Plant ...

ovide safe operation of a PV power plant, relay protection coordination must be
carried out. Numeri-cal computer simulat on is an indispensable tool for studying pho
ov ltaic (PV) systems protection coordi

The Relay Protection Coordination for Photovoltaic Power Plant ...

Abstract – This paper presents a procedure and computation of relay protection
coordination for a PV power plant connected to the distribution network. In recent
years, the growing concern for ...

(PDF) Adaptive Relay Setting for Protection of ...

Integration of solar photovoltaic (PV) in the distribution network causes bidirectional
power flow which requires modification in Directional Overcurrent Relay (DOCR)
setting to ensure proper ...

Full article: Reliability assessment of PV location based on a new ...

In energy indices calculation, a final study proposes new restrictions coordination
between OC relay and PV in-feed current protection. A method for computing the
energy not

Relay Protection Coordination for Photovoltaic Power Plant ...

1. INTRODUCTION of relay protection coordination for a PV power plant connected to
the distribution network is presented. In recent years, installation of PV power plants
in the distribution network has

An Adaptive Overcurrent Protection for Solar-based DC Microgrids

One of the most common protection schemes for fault isolation in distribution
networks is OC. However, due to the need for high operation speed in DC microgrids,
protection coordination of

Enhancing the protection of photovoltaic-based DC microgrids using ...

This paper presents a novel sequence for circuit breaker operations aimed at
enhancing the performance of a photovoltaic-based DC microgrid protection system,
with an emphasis on

Passive anti-Islanding protection for Three-Phase Grid-Connected ...
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Abstract This paper presents the performances of a new passive anti-islanding
protection with minimal switching losses for three-phase grid-connected photovoltaic
power systems.

Overcurrent Protection Scheme for Photovoltaic Based DC Microgrid

This paper proposes a comprehensive strategy as shown in Fig. 2 for selecting a
proper protection scheme for the DC micro-grid protection. The strategy evaluates
the possibility of using the over
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