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What are the photovoltaic relay
protection methods

Overview
The article provides an overview of protective relaying principles and their
applications for high-voltage power system components.

Key Takeaways
PV relay protection settings involve configuring voltage, current, frequency, and
directional thresholds to ensure safe operation, fault isolation, and grid
compliance.Key Principles of PV Relay Protection

Protective relays monitor electrical parameters such as voltage, current, and
frequency, and act to isolate faults or abnormal conditions by tripping circuit breakers
or disconnecting parts of the system . Relays can be electromechanical (using
moving parts) or static/solid-state (using semiconductor devices), with static relays
generally preferred for PV systems due to faster response and higher precision .

Common Relay Functions and Settings

For grid-tied PV systems, relays are typically configured to detect:

• Overvoltage (59) and Undervoltage (27): Protects against voltage deviations.
Example: Pickup at 1.1 pu for overvoltage and 0.88 pu for undervoltage, with a
2-second time delay .
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• Overfrequency (81O) and Underfrequency (81U): Detects abnormal grid frequency.
Example: Pickup at 60.5 Hz for overfrequency and 59.3 Hz for underfrequency, with a
2-second delay .

• Directional Power (32): Detects reverse power flow from the grid, often set at 5% of
the energy storage system-rated power with a 3-second delay .

• Overcurrent and Ground Fault Protection: Ensures safe operation of feeders,
transformers, and inverters, often coordinated with fuses and circuit breakers .
Coordination and Adaptive Settings

PV integration introduces bidirectional power flow, which can affect relay
coordination. Fixed settings may lead to maloperation, sympathetic tripping, or
protection blinding . Adaptive schemes adjust pickup current (PS) and time dial
settings (TDS) based on PV capacity and fault location, often using communication
channels or SCADA systems to update relay characteristics dynamically . Numerical
simulations and software tools like EasyPower or Power Protector are commonly used
to compute time-current curves for proper coordination .

Standards and Compliance

Relay settings should comply with IEEE 1547, IEC 60364-7-71, and local utility
requirements, ensuring safe grid interconnection, fault isolation, and legal operation .
Single-line diagrams (SLDs) and protection flowcharts are used to document relay
logic and coordination .

Practical Implementation Tips
• Verify relay type and model with the utility's interconnection requirements .

• Set thresholds based on system voltage, inverter ratings, and expected fault
currents.

• Use adaptive or programmable relays for large PV plants to handle variable
generation and bidirectional flows.

• Coordinate relays with upstream and downstream protection devices to prevent
unnecessary tripping.

• Test settings using simulations and hardware-in-loop validation to ensure reliability
. By carefully configuring these parameters, PV systems can achieve safe operation,
reliable fault detection, and seamless grid integration.
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