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Construction: Limit Your Exposure

Operations: 
Prove your Resilience

Left: Deployment example 
of pre-construction hail 
study using Eyewitness 
sensors

Site-specific monitoring combined with 
independent equipment validation enables 
data-driven insurance underwriting that 
more accurately reflects actual asset 
resilience, replacing worst-case assumptions 
with ground-truth data.

Early On-site Risk Assessment
● Conduct localized hail climatology 

analysis and deploy Eyewitness hail 
sensors for preconstruction monitoring 
to establish baseline risk conditions

● Build event record before underwriter 
and lender discussions begin

Hail Resilience Testing 
● Specify modules with appropriate hail 

ratings, then validate through 
independent testing

● Test to failure with EL imaging to detect 
cell and glass damage at both normal 
and stow angles

● Combine with test to near failure with 
dynamic mechanical load testing to 
assess long-term degradation risks

● Compare results to manufacturer 
specifications and industry standards

Hail Mitigation Planning
● Review portfolio-level risk mitigation and 

confirm trackers and modules are 
specified for their geographic location

● Match forecasting tools with tracker 
technologies

● Establish communication protocols and 
workflows with fail-safes

● Define regular testing intervals for hail 
mitigation sequence

Preconstruction: 
Know your risk

During construction, partially installed equipment is vulnerable to hail damage without operational defenses. Deploying a 
monitoring network before modules are installed enables comprehensive event detection and quantitative exposure data 
for insurance claims and rapid damage assessment.

Monitoring Network Design
● Meteorological team sites 

sensors by typical hail swath 
width and historical storm 
trajectories

● Horizontal plane sensors at 
1/30 MWdc capture 
ground-level hail 
characteristics

● Plane-of-array sensors at 
1/100 MWdc measure impact 
energy and size distribution at 
module tilt angle

● Engineering team optimizes 
sensor mounting to minimize 
shading while ensuring 
constructability

Sensor Deployment and Commissioning
● Deployment coordinated with construction phasing to establish coverage prior to 

equipment exposure in each block
● Field teams validate sensor positioning and data acquisition with remote technical 

oversight
● Data operations team monitors sensor availability, data quality, and 

communication system performance

Operational monitoring detects events, 
validates stow, and amasses performance 
data that demonstrates operational 
excellence to insurers, reducing premiums 
while preserving crucial data to expedite 
claims and repower efforts.

Monitoring & Event Reporting
● 24/7 automated surveillance with 

non-SCADA tied, real-time hail sensors
● Continuous monitoring captures hail 

size distribution, kinetic energy, spatial 
extent, and temporal evolution

● Network health monitoring ensures 
sensor uptime and data quality 
throughout operational lifetime

Readiness & System Validation
● Regular tracker stow testing verifies 

response time, stow angle accuracy, 
and control system communication

● Validated operational history supports 
insurance renewals and premium 
reduction negotiations

Event Documentation & Reporting
● Post-event reports quantify hail size, 

kinetic energy, temporal characteristics, 
and exceedance of damage thresholds 
and policy triggers

● Provides defensible documentation for 
insurance claims, warranty activation, 
and damage inspection scoping

Long-Term Value
● Multi-year event database tunes 

site-specific risk models for continued 
insurance premium optimization

● Event-correlated performance analysis 
enables warranty decisions and O&M 
strategy refinement

● Demonstrated operational resilience 
enables insurance cost advantages 
throughout portfolio lifetime

Left: Schematic of hail sensor 
placement throughout the 
plant. *Drawings with block 
level detail not shown

Right: Deployed Eyewitness 
hail sensor at POA at an 
operational plant. Onboard 
accelerometers report sensor 
tilt and heading

Left: Circles represent 
horizontal sensors; squares 
represent sensors at POA. 
Color represents likelihood 
of module breakage with 
green representing likely 
not broken and red 
representing likely broken

35% → 5%
Insured Loss 
Expectation

$500K/ year
Premium Savings

$5M
Deductible 
Reduction 

$1M+/ year
Total Annual Risk 

Reduction

Preconstruction
-3 years

Construction
-1 years

Operation 
+ 20 years

● Hail Mitigation Planning
● Hail Resilience Testing

● Sensor Deployment 
and Commissioning

● Readiness & System Validation
● Monitoring & Event Reporting

After the Storm: 6X+ ROI with 8 Month Payback*
*Representative case study results; actual outcomes are site-, project- and portfolio-specific

Left: Example plot of 
failure probability curve 
for different module 
technologies at 60 
degree  stow. Modules 
tested at GroundWork's 
PV Test Lab are 
benchmarked against a 
growing historical testing 
database


