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INSPIRE Project Research Sites
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Overview of Research Layout at the MN sites

* 3 Enel Green Power PV sites (Atwater, Chisago, and Eastwood) and 1 Connexus Site
* Represents 3 different ecoregions with different soil and hydrologic conditions

* Each site has 3 areas of research
* PV panels with bare ground underneath
* PV panels with pollinator habitat underneath
* Open-air (No PV) with pollinator habitat

e Overarching Goals
* Understand differences between bare groundcover and pollinator habitat on
temperatures and PV performance
* Evaluate best-performing seed mixes under partial-shade environment
e Characterize various on-site and broader benefits of pollinator habitat at solar sites
e Conduct most comprehensive long-term study on pollinator-friendly solar to-date



Aurora Vegetation Seed Mix Study Overview

Atwater-as planted

Vegetation and seed mix
field study

* 8 unique seed mixes
tested across all sites

* Roughly 105 different
species planted in test
areas

* Multiple planting and
management approaches

e Partnership with State of
Minnesota to evaluate

their recommended seed
mixes




Seed Mix Response at Different Sites (Sept 2021)

Atwater — Z1 Chisago — 71 Eastwood — 71

Photos by James McCall, NREL. September 2021



Native Coverage (%)

Enel Aurora Vegetation Results (2019-2021)
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Enel Aurora Vegetation Results (2019-2021)

Native Coverage by Site and Seed Mix (2021)
Atwater Chisago Eastwood
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O&M Cost Analysis for Utility-Scale PV

Total Cost by Practice
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McCall, J.; Macdonald, J.; Burton, R.; Macknick, J. Vegetation Management Cost and Maintenance Implications of Different
Ground Covers at Utility-Scale Solar Sites. Sustainability 2023, 15, 5895. https://doi.org/10.3390/su15075895
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Key Notes

e Survey of >100 different PV sites
across multiple years

* Specific activities needed can
vary from site to site

e Costs can change each year due
to vegetation evolution
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Helpful Tools

From InSPIRE and PV-SMaRT



The 5 C’s of Agrivoltaic Success Factors
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INSPIRE Agrivoltaics Financial Calculator

The InSPIRE financial calculator (https://openei.org/wiki/InSPIRE/Financial Calculator) serves as the
starting point for calculating economic viability of agrivoltaic projects

Adapts available tools (e.g., System
Advisor Model [SAM]) plus latest data
(e.g., capital cost and O&M studies) for
easy-to-use, online co-location techno-
economic assessment tool

Public-facing tool is customized for
farmer use, but can also provide
developers with validation and
verification tools

User responds to questions that define
inputs for the SAM API, which calculates
performance and economic metrics

Additional capabilities and
customization available in non-public-
facing version
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PV-SMaRT - Runoff Calculator

Soil Texture

Soil Depth (inches)

Bulk Density (g/em’)

Vegetation Present Runoff Curve Number

Are Solar Panels Present? 24-Hr Precip Event (inches)

Panel Width (feet) Expected Runoff (inches)

Panel Spacing (feet)

Array Orientation

Percent Slope




PV-SMaRT Calculator Site

1. Goto
https://license.umn.edu/product/pv-
smart-solar-runoff-calculator-version-30
(QR code)

2. Register for free using your email

3. Checkout and download the calculator and
manual for free



https://license.umn.edu/product/pv-smart-solar-runoff-calculator-version-30
https://license.umn.edu/product/pv-smart-solar-runoff-calculator-version-30
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