
Hail Resiliency Curve Test for PV Modules 

The Problem
Hail risk to solar assets is increasing as PV modules become less hail-
resistant through value-engineering with larger formats and thinner glass, while 
deployment expands in high-risk regions. As a result, specialty insurers report 
that hail accounts for 2% to 6% of solar project insurance claims by count but 
roughly 50% to 70% of losses by dollar amount.

Typical IEC 61215 hail certification testing provides only pass/fail results at limited 
impact energies using 11 predetermined locations. This poorly represents real 
hailstorms with numerous impacts at varied impact energies exceeding 100 joules 
and fails to differentiate between marginally passing and truly resilient modules.

The world’s first test-to-failure measurement system for hail-impact resilience 
characterization of solar panels.

“If you’re not breaking 
glass, you’re not  
doing your job as a  
reliability engineer.”

MIKE PILLIOD 
Central Tension
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Contact Us
To learn more or request a proposal, please 
contact RETC or VDE Americas.

RETC | info@retc-ca.com

VDE Americas | vdea-sales@vde.com

The Solution 
The Hail Resiliency Curve Test treats module failure as 
a continuous variable with probability distribution rather 
than binary outcome, generating full resiliency curves 
showing failure probability across the complete impact 
energy spectrum.

Designed by VDE Americas and RETC with glass reliability 
expert Central Tension, the test uses a calibrated air cannon 
capable of precision targeting to shoot progressively larger 
freezer ice balls (manufactured per IEC specifications) 
at increasing speeds until glass breakage occurs. The 
Weibull-based test-to-failure protocol provides robust 
statistical representation of real-world field conditions 
during severe hailstorms.

Test Methodology
Testing to failure is standard practice for glass reliability 
engineering. By gradually increasing kinetic impact energy 
and testing a meaningful number of samples to failure, it 
is possible to generate Weibull distribution curves that 
plot the probability of glass failure over a wide range of 
kinetic impact energy levels with low uncertainty.

The test protocol produces distinct hail resiliency curve 
profiles for both central and edge regions, as well as a 
combined area-weighted failure distribution for modeling 
the risk of module breakage at the unit and project level. 
Unlike binary pass/fail testing, this generates continuous 
probability distributions that enable statistically meaningful 
comparisons between module designs.

IEC 61215 standard Hail Resiliency Curve Test

Methodology Pass/fail Test-to-failure

Sample size 1 PV module ≥25 modules (1 pallet)

Results Binary Continuous probability distribution

Impact locations Predetermined points Randomized x-y coordinates

Energy range Limited set of impact energies Complete range of impact energies

Use case Meets minimum standard Models real-world hailstorm conditions
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Applications
Module manufacturers  

g	 Optimize hail-hardened designs and differentiate products

Tracker companies 	  
g	 Understand efficacy of defensive stow protocols

Financial stakeholders  
g	 Accurately assess risk to inform siting and equipment decisions


