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https://www.glassusa.com/blog/hail-damage-repair-windshield-hail-damage-covered-by-insurance/





HAIL



Company Snapshot

Clean Energy Associates is a technical advisory company that provides unrivaled insight into the solar PV and storage 
manufacturing industries to ensure the success of solar PV and storage projects worldwide.
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Supply Chain Management
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Years of industry

experience

135+
Professionals

85+
Engineers

12+
Year track record
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Countries with a

physical presence

Engagements in 350+ solar and storage factories worldwide
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May, 2017: “Only 1 module was damaged out of 3,000”



Calgary – June 2020 - $ 1 B Storm

PV rooftop project: 
• Zero modules with broken glass
• 100 % with cracked cells
• Between 2 and 9 cells were damaged in each 

module
• Hail: ~ 2” diameter
• 72-cell ca. 2017; 3.2 mm fully tempered glass
• Well known manufacturer
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Source: https://www.fmglobal.com/research-and-resources/fm-global-data-sheets
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https://www.fmglobal.com/research-and-resources/fm-global-data-sheets


Source: https://www.fmglobal.com/research-and-resources/fm-global-data-sheets
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Used to build

Build now

https://www.fmglobal.com/research-and-resources/fm-global-data-sheets


Frequency Increasing
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Hail is not just a winter event
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Industry Trends → Increased Risk

Deployments going into areas of 

severe hail

Module components less likely 

to survive impact

Module size is increasing

Increased Risk of Damage 
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Module Architecture is Changing

• Bifacial modules are rapidly taking share

• Most suppliers offer a glass-on-glass format

• To keep weight down (and cost), they are using thinner 
glass than what the industry has used for years for a glass-
backsheet module

• Thinner glass is not fully tempered (it is heat-strengthened 
– with half the strength of fully tempered glass)
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Hail Testing
IEC includes hail testing with ice-ball sizes ranging from 25 mm -
75 mm. AND -- Certification testing is typically done at the 
minimum 25 mm size. 

Pass/Fail: only visual inspection and wet leakage test are done. 
No explicit analysis of cracked cells. 

Virtually nobody fails the 25 mm ice ball test.

Very few projects request more rigorous testing.

No correlation between hail risk zone and test severity (ice-ball 
diameter).

There are lab initiatives (RETC, PVEL, TÜV Rheinland) to develop 
better tests, but they do not constitute a standard at this time.
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IEC does not look at cell cracks and does not add 
additional stress conditions that could highlight 
damage

Test Labs are considering alternatives
• RETC as a Hail Durability Test
• PVEL has a protocol



Impact Energy of IEC Hail Test
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Watershed Event: Texas Project

Event

• ~ $75 million claim

• “Terms and conditions are also coming under 
scrutiny, especially “micro-cracks” for solar panels 
from hail... Deductibles are also being extended, 
especially with hail limits for solar.“*

*Insurance Insider – October, 2019 19



Finding Damage: Elusive

If the glass is not broken AND there is underlying damage

• Likely can’t see it without EL, IR, photoluminescence

• Assessment of damage is time consuming

• Impact of damage might be intermittent (based on temperature, wind 
load)

• Impact of damage might take “time” to manifest
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Module Warranty

Typical Exclusion:

• “Damage has been caused by extreme natural phenomena 
(earthquakes, typhoons and tornados, volcanic eruptions, flood and 

storm tides, lightning, hailstorms and heavy snowfalls, tsunami, 

etc)”
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Module Installation Manual

“Modules cannot be used in environments with 
too much hail, snow, flue gas, air pollution and soot or in places 

with strong corrosive substances such as salt, salt mist, saline, active 
chemical steam, acid rain, or other substances corroding modules, 
affecting module safety or performance. “
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Does the module manufacturer have any responsibility?

Is the manufacturer “representing” fitness for purpose when they 

knowingly sell modules to a project in a severe hail area??



Risk Mitigation Steps

• Consider location and historical weather events; predict future event 
possibility

• Specify a more severe impact test condition

• Link prediction to a test that establishes capability / resistance

• Choose rack and module wisely
• Get the module out of the way (e.g. high tilt)

• Use impact-resistant glass (thicker, fully tempered) → cost increase

• Support the glass (stronger frame, support bars, smaller modules) → cost 
increase
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Procurement Recommendations
• Get a representation of fitness for purpose at the location (very difficult)

• Get a specification above the IEC minimum (difficult → less difficult)

• Specify more rigorous lab testing to reveal hidden damage

• Get reports of impact testing

• For known severe hail locations:

• Module construction is key

• For overlapping cell-to-cell interconnection – don’t skip extra testing

• Beware of shallow frames and the adhesive that holds the frame in place

• Beware of thinner glass that is also likely strengthened rather than tempered

• Explore (with Supplier) the option of a more robust module

• Tracker algorithm

• Look for a tracker that can get the module “out of the way”

• Get insurance coverage and premium in-hand before final selection

• Get Investors’ view on testing and coverage
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Takeaways

• Risk of major damage from hail is real – and cells can break even though 
glass doesn’t

• We’re in the stage of identifying what we don’t know and filling in the gaps 

• Current norms are not working

• Insurance only covers some of the risk

• And you’re about to hear more from the perspective of understanding 
the risk and then insuring against the risk

• If you’re building in a hail zone, choose wisely – module, racking
• Consider augmenting the impact test specification, risk transference,  insurance 
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The information herein has been prepared by CEA solely for the exclusive use of recipient. 
No representation, warranty or undertaking, express or implied, is made as to, and no reliance should be 

placed on, the fairness, accuracy, completeness or correctness of the information or the opinions contained 
herein. Neither CEA or any of its affiliates, advisors or representatives will be liable (in negligence or 

otherwise) for any loss howsoever arising from any use of this presentation. 

Thank you
Clean Energy Associates

www.cea3.com

Contact: Paul Wormser, VP - Technology

pwormser@cea3.com

(714) 316-6295

mailto:pwormser@cea3.com

