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Causes of IGBT breakdown in
solar inverters
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Overview

While various factors can contribute to an IGBT's demise, three culprits are
responsible for the vast majority of field failures: overcurrent, overvoltage,
and overtemperature. In photovoltaic (PV) power systems, the inverter plays a
critical role in converting DC electricity from solar panels into AC power for
grid use. Abstract—This work investigates the failure mechanisms of Insulated
Gate Bipolar Transistor (IGBT) modules, with a particular emphasis on
understanding how overstress and wear-out malfunctions contribute to their
degradation. If not prevented, it could lead to severe equipment failure.
Understanding the reasons behind IGBT failures is key to maintaining stable
operation and avoiding unnecessary losses. As the heart of modern inverters,
motor drives, and power supplies, an IGBT failure isn't just a component loss;
it's a catastrophic event that leads to costly downtime, potential damage to
surrounding equipment, and significant project delays. One common cause is
thermal breakdown, where excessive heat exceeds the IGBT's tolerance,
leading to failure.

Powered by Espay Solar Energy S.L.



b3S
':.::‘,‘:. SOLAR o

Page 3/6

Causes of IGBT breakdown in solar inverters

What Causes Solar Pump Inverter

IGBT Modules to Suddenly Blow Up?

IGBT failures in solar pump inverters
occur due to electrical surges,

overheating, design flaws, and improper

maintenance. Preventative measures
can significantly reduce the risk of
unexpected ...

Common Failure Conditions of IGBT

Troubleshooting Tips for IGBT Faults
in Inverters

Learn essential troubleshooting tips for
IGBT faults in inverters, covering
common causes, detection methods,
replacement steps, and preventive
maintenance.

IGBT Failure Analysis: Preventing
Overcurrent, Overvolt , Shunlongwei

Learn to prevent the three primary IGBT
failure modes: overcurrent, overvoltage,
and overtemperature. This guide
analyzes their causes, physical
signatures, and provides practical
engineering strategies ...
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Modules: How to Identify and ...

Explore the critical failure mechanisms
of IGBT modules and discover diagnostic
techniques and preventive strategies to
enhance reliability. Learn how thermal,
overvoltage, and ...
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IGBT Module Failure Mechanisms

The IGBT module failures can result from
three main failure categories, namely
early failures, random (overstress)
failures and wear-out (long-term) failures
[1], [2]. Early failures are often ...
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Why Does IGBT Fail? Common
Causes, Diagnostics & Solutions

Several factors contribute to IGBT
failures. One of the primary causes is
thermal stress. IGBTs operate at high
temperatures, and inadequate cooling
can lead to overheating, causing the
device to fail. ...

Top Causes of IGBT Failure in PV
Inverters and How to Prevent

Discover the main reasons why IGBT
modules explode in solar inverters, how
to handle failures, and the best practices
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to prevent costly downtime and fire
hazards in your PV systems.
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Various reasons for IGBT power
module explosions

Overheating is one of the leading causes
of IGBT module explosions. This typically
occurs when the IGBT operates beyond
its thermal limits. The excess heat can
degrade the ...

Fault Diagnosis Method for IGBT
Wiring Faults in Solar Inverters

In this study, we have developed a

comprehensive fault diagnosis method
for IGBT wiring faults in solar inverters,
addressing the limitations of existing
approaches in terms of speed and ...

Why Do IGBTs Explode in
Photovoltaic Inverters? Root Causes
and

You know, solar farms across the

Southwest U.S. reported a 23% spike in
inverter failures last quarter - and guess
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what's usually at the heart of these
explosions? Those crucial IGBT ... J
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://espay.es
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