
Photovoltaic grid-connected switch
protection

Article Overview

PV grid-connected switches require integrated protection relays, isolation, earthing, and monitoring to ensure

safe and standard-compliant operation.

Key Components and Functions

1. Grid-Connection Switchgear: High-voltage PV grid-connected switchgear acts as the central interface

between the PV system's step-up transformer and the public grid, typically for voltages from 10kV to 36kV. It

integrates circuit breakers/contactors, protection relays, metering CTs/VTs, and surge arresters to manage

power transfer, ensure safety, and maintain grid code compliance ( ). 2. Protection Relays: Protection relays

provide rapid fault clearance, over/under frequency protection (ANSI 81H/81L), anti-islanding (ANSI 81R),

and voltage/current monitoring. They can be integrated with third-party relays (e.g., SEL, ABB REF) and

communicate with SCADA systems via IEC 61850 GOOSE/SV or Modbus TCP ( ). 3. Isolation and Earthing:

Switchgear must include a visible isolation gap and earthing switch to allow safe maintenance and emergency

disconnection. For low-voltage inverters like Fronius GEN24/Tauro, the Wired Shutdown (WSD) terminal

connects to the grid and system protection relay, providing a purely hardware-based disconnection

independent of software ( ). 4. Surge Protection Devices (SPD): DC and AC SPDs protect against overvoltage

events. In systems with multiple inverters, the feedback contact of the DC-SPD may be connected to a free

digital I/O if the WSD terminal is already occupied ( ). Proper SPD configuration ensures safe operation and

prevents damage to inverters and grid components. 5. Monitoring and Metering: Integration of a smart meter

allows real-time monitoring of consumption and feed-in data. This enables system operators to track

performance, detect trips, and analyze power quality through platforms like Fronius Solar.web ( ).

Standards and Compliance

o VDE-AR-N 4105:2018-11: Ensures safety and performance for PV systems in TNS/TT grids ( ).

o IEEE 1547 / IEC 61727: Defines requirements for safe interaction between PV systems and the grid,

including anti-islanding and fault response ( ).

o IEC 62271-102: Governs high-voltage switchgear and isolation requirements ( ).

Practical Configuration Tips

o For single-inverter systems, connect the WSD terminal directly to the protection relay using CAT5 or higher

data cable ( ).

o In multi-inverter or mixed systems, ensure proper relay coordination and consider alternative digital I/O for

SPD feedback.

o Use IP54-IP66 rated enclosures for outdoor installations to protect against environmental factors ( ).
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o Ensure centralized NA protection for complete all-pole disconnection and tie-switch integration to maximize

safety ( ).

Summary

A well-configured PV grid-connected switch combines hardware-based disconnection, surge protection,

monitoring, and compliance with international standards. Proper integration of relays, SPDs, isolation

switches, and smart meters ensures safe, reliable, and efficient operation of both low- and high-voltage PV

systems.

The rapid growth of the photovoltaic industry necessitates the development of innovative solutions to ensure

the safe

So, the photovoltaic system although is kept connecting with grid during the voltage sag condition, the power

electronic

Abstract Distribution network and transmission system operators (DNOs and TSOs) who are obliged to

connect

Grid and system protection is a protective device which constantly monitors the voltage and frequency of the

supply network for the

Research on the Influence of Photovoltaic Grid-connected on the Relay Protection of Distribution Network

Abstract: First of all, this

To ensure the reliability of the interconnected inverter-based distributed generation (IIDG),

Learn solar PV system protection with DC breakers, fuses, and SPDs. Prevent costly equipment damage from

Download Citation | On Oct 8, 2023, Jingtao Xu and others published Research on Protection Circuit Breaker

for Photovoltaic Grid

This paper aimed to demonstrate the reliability of the Over Current protection (OCP) scheme in protecting

microgrids

To operate photovoltaic equipment without proper surge protection is more than risky

Abstract The rapid development of distributed energy and the increasingly severe network security situation
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put forward higher

Grid and system protection is integrated in every typical inverter. The GS protection measures the grid voltage

and grid frequency

By providing disconnect switches with strong dielectric ca-pability, maximizing clearances and creepage

distances while minimizing

Complete and Reliable Circuit Protection for Photovoltaic (PV) Balance of System Eaton offers the industry''s

most complete and

This paper provides a thorough examination of all most aspects concerning photovoltaic power plant grid

connection,

Photovoltaic (PV) protection devices in switchboards play a critical role in ensuring the safety and proper

operation of
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