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Snow Loading on a Tilted PV Module in Northern Michigan
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Abstract

As PV systems are proliferating at northern latitudes, there
is additional need to understand the effects of snow
accumulation on PV modules. Sandia National Laboratories
has installed an experimental platform in Calumet, MI to
measure both static and dynamic snow loading on a
photovoltaic (PV) module throughout the course of a winter
characterized by periods of persistent snow, in which the
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Results & Discussion

Throughout the winter of 2021-2022, the maximum load
measured due to snow on the PV module was approximately
25 kg as a result of a snow on March 22-23 that provided
about 40 cm (16 inches) of snow, with 30 mm SWE. However,
the maximum rate of load accumulation occurred on March
30, where 11.5 cm (4.5 inches) of wet, heavy snow, equivalent
to 21 mm of rain, accumulated on the PV at a rate of
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system [1]. Extreme stresses due to high snow load may
cause cell cracking or racking failure. Thus, the mechanical
stress on PV modules due to snow loading, and the dynamic
nature of snow shedding from PV modules is a research area
that requires study in order to inform the design of PV
modules for cold climates.
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Maximum snow accumulation rate on March 30
increased the total load on the PV module by 16
kg in 12 hours.

Average downward load above unloaded state

these 3 snow events, the loading of the PV module is
approximately 0.4-0.5 kg per mm SWE (water
content) per m? of PV area.

Average total load for each sensor

further study at other tilt angles.

Lastly, we looked at the maximum rate of snow shedding from
a PV module. In our data set, the fastest snow shedding
occurred on January 31 just after noon. In a 1-minute period
the PV module shed almost 8.5 kg of snow, with the maximum
measured rate of 4.25 kg of snow in 15 seconds. However, as
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(SWE) is measured. Keweenaw county recorded 8.25 meters
of snowfall over the 2021-2022 winter [3], providing ample
opportunity to study snow loads on PV modules

Jan 31, 2022

Fast snow shedding on January 31. The
entire shedding period experienced load
changes of -8.5 kg/minute. Maximum load
reduction was -4.25 kg in 15 seconds.

Jan 31, 2022

Load shedding is not evenly distributed
across the PV module. Most of the load is
lost from the southern edge of the PV.

in excess of -4.25 kg in 15 seconds The shedding caused
uneven loading across the module, with most of the load
shedding from the southern (lower) side of the module.

The depth of snowfall did not consistently correlate with the
loads on the PV module due to the varying density of the
snow. However, if the Snow Water Equivalent (SWE) is
measured, a consistent load can be estimated at 0.4 to 0.5
kg per mm SWE per m? of PV for snow accumulating on a PV
module tilted at 30 degrees. Further study into these effects
for modules of differing size and tilt will continue at the site
in future winter seasons.
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Nearby PV modules at 12:00 and 12:15 also show rapid snow shedding.
The snow load measurement station installed in 2021.
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