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Fraunhofer ISE
Areas of Concentration

ENERGY TECHNOLOGIES AND SYSTEMS
Prof. Dr. Hans-Martin Henning

Energy Efficient Buildings

Solar Thermal Power Plants and
Industrial Processes

Hydrogen Technologies and
Electrical Energy Storage

Power Electronics, Grids and
Smart Systems

Silicon Photovoltaics

-V and Concentrator
Photovoltaics

Perovskite and Organic
Photovoltaics

Photovoltaic Modules
and Power Plants

PHOTOVOLTAICS
Prof. Dr. Andreas Bett

ofer ISE/Dirk Mahler, (8)©EUMETSAT 2018

unh

©OFraunhofer ISE/Braungardt, (2,3,5,7)OFra

Z Fraunhofer

ISE



Group Agrivoltaics at Fraunhofer ISE
Quick facts

Originator of the idea of agrivoltaics in 1981
Research on agrivoltaics since 2010
50 researchers from 10+ disciplines

More than 150 R&D projects in 40 countries

Agrivoltaics lab with currently 7 different system designs
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Classification of Agrivoltaics

AGRIVOLTAICS

SYSTEM
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= STRUCTURE INTERSPACE PV OVERHEAD PV PV GREENHOUSES BUILDINGS*
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™ TYPICAL MODULE _ FIXED, 1-AXIS,
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5 TYPICAL GRASSLAND
U APPLICATIONS FARMING ARABLE FARMING AQUACULTURE INDOOR FARMING*
TYPICAL
FODDER, MEAT, FRUITS, MUSHROOMS*,
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* Considered to be agrivoltaics only in a broader definition
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Market Development and Legislation
Definition
= A common understanding for agrivoltaic
systems is crucial for a synergetic market
ramp up
- Agreevoltaics !

DIN SPEC 91434

" Agrivoltaics is the combined use of the same land area for agricultural
production as the primary use and for electricity PV production as the
secondary use.”
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Definition of agrivoltaics
Definition criteria

Primary agricultural land use Tomatoes (63/37)
Strawberries (56/44)
W Setting criteria for sufficiently intense Potatoes (31/69)
agriculture Apples 29/m)
.o . . Countries
Minimum agricultural yield Viticulture — Australia (20/80)
—— Brazil
Minimum land available for Coffee T e (12188)
cultivation Rice __ Nomiie (3197)
Added agricultural value Wheat Average shares (/%
- Agriculture
0 20 40 60 80 100
Revenue splits of agriculture and PV production
> Is this enough?
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Legal framework under development around the globe
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Legal definition | Clear legal definition of Agri-PV
Agri-PV systems are permitted under
the land use & zoning ragulations
Lanc usq, Simplified & dedicated permitting
zoning & process for Agri-PV
permitting
Clear requirements for EIAs or other type
of impact assessments for Agri-PV
Agri-PV systems are eligible for CAP
Support direct payments
schemes Agri-PV systems are included in the energy
suupport schemes (e.g. FiT, auctions, CfDs)
Clear rules on Ground Coverage Ratio
Technical (GCR)
Requirernents Clear minimum height and spacing
requirements
M Yes W No In progress Under certain circumstances Unknown
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Technology Transfer Pathways
From concept to sustainable implementation
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System Contextualization and Optimization
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Experiences for Agrivoltaics Deployment
The change needs to be global, but starts local

« Fraunhofer’s expertise in applied research and
deployment of pilot agrivoltaic systems.

« QOver 100 agrivoltaics projects in 30 different
countries around the globe

» Capacity building

« Upscaling and implementation pathways
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Capacity Building
Theory to facility testing

e AGRIVOLTAICS %
¥ figh mae w ' EPC DES'GN ustaining Futures.
WORKSHOP

CASE STUDY

500 kWp Agrivoltaic
Demonstration Project
Chuadanga District,
= Bangladesh ‘ 'I_Ill‘:!_l"g‘
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Practical learning
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