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Pros & cons

FPV? : :
Why Victorian use cases

for floating solar




Pros & cons of FPV vs other commercial PV types

Benefit to what it’s
mounted on

Benefit to PV
production

Space efficiency
(proportion of space
occupied that is actual
panels)

Complexities

Comparative cost
(1x = flush mount rooftop)

Rooftop

Cools the roof / building

Groundmount

Shade for livestock

@ Floating

Reduces evaporation & UV in
water

n/a

Airflow = cooler more
efficient panels

Airflow AND evaporative
cooling = very efficient panels

High — can flush mount with
just 20mm gaps between
panels

Low — generally need spacing
of 4 to 7 metres to avoid
interrow shading

High — spacing of <500mm
between panels

Structural capacity of roof /
building

Ground conditions &
geotechnical engineering
Drainage & vegetation control

Anchoring methodology inc
geotechnical engineering
Dynamic loads of wind, waves,
water levels

Electricity near water

Water quality

1x (flush) to 1.15x (on tilt)

1.4x to 2x, depending on site
and scale

1.5x to 5x, depending on site
and scale
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FPV use case: agriculture

Victorian Farms Profitability (2022): = Victorian farmers will generally see a
% return on capital by land use! higher return using their land for their
core agribusiness (~16%) than for PV
Sheep-Beef 22% (~14%)
Mixed 20%

= However, dams and water courses don't
Cropping 19% directly contribute to farming profit
(with the exception of aquaculture)

All Broadacre
Dairy = Victorian farms have approx. 450,000
Ground mount solar dams occupying approx. 122,000 Ha?
many of which would be suitable for FPV
Beef installations — improving economic
Sheep yield of land area

Source: (1) Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) — Farm Data Portal. 2022 data.
‘ . Solar return based on assumed yield of 1.03GWh from a 676kWp groundmount (max PV that can fit on 1 Ha of land) in the Lardner Park area; offsetting a
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grid import rate of 13c/kWh and costing $981k ($1.45/W)

(2) Estimate based on interpolation of data from DEECA ( ) and Blue Carbon Lab farm dam
data ( )


https://www.agriculture.gov.au/abares/data/farm-data-portal
https://www.agriculture.gov.au/abares/data/farm-data-portal
https://www.water.vic.gov.au/managing-dams-and-water-emergencies/dams
https://www.bluecarbonlab.org/farm-dams/

FPV use case: water authorities

Drouin Waste Water Treatment Plant

=Boen =, i e T 3

= Sites with heavy energy
consumption

— Waste water treatment
plants

Approx water area P . — Pump stations
21.8 Ha Z Y01
(69% of property)

“

= Property area mainly
water, few buildings /

7 land suitable for

Approx land area available A rooftop / groundmount

& suitable for solar

12Ha
(4% of property,)
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How does | Design & installation
it work? | overview




Simplified floating solar system components

Solar panels

HDPE moulded plastic — +@&
floats

(Panel per float + walkways etc)

Mooring lines
(stainlessrope /nylonetc —»
depending on water conditions)

Unique to FPV

Anchors

(Penetrative e.g. ground
screws or ballast e.g.
concrete blocks)

Greenwood

Inverters
_ ‘ (turn solar DC electricity into
- B grid AC)

=1 Secondary protection

(switchboard that protects PV
o system in the event of a fault on
the grid)

Grid

It's time for Smarter Energy.



Key considerations for FPV

Site conditions Anchoring options Construction planning
= Design wind speed (AS1170) = Penetrative vs ballast = Suitable bank for launching
= Suitability of anchoring onshore = Geotechnical engineering: (room to work + shallow <10°
Vs in water — Soil strength for in-ground angle)
» Access to water _ z:n.crgqrm/g P - = Bank preparation e.g. cutting to <
afwlcch:)(zz stiction for batlas 10° / constructing a launch

platform etc
Water body conditions = Slope stability of bank

q q = On-water vs on-land works
& = water depth E Cable reticulation
ﬁ * Water level variation through Bs . In-water vs floated above water
o ; :
ﬁ SEEEOME ﬁ Protection from water ingress,
= Wave heights & currents

| |
vermin etc

= Provision of slack for water level
variation / wave action

= Water quality e.g. presence of
treatment chemicals or farm

runoff
Bathymetry Safe construction & operation
= Survey of bottom to inform = Access for O&M; safe working
mooring line lengths, raft on/near water
position
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Lardner Park 50kW
FPV community
demonstration

Coming
soon...




Lardner Park FPV
demonstration

50kWpp. system

Will generate 69.5
MWh annually

—Enough to power 12
Victorian homest

—Equivalent to removing 32
passenger vehicles from the

road?

On tail end of desig

heading into
procurement &

construction planning

for late this FY

Mar)

Source:
(1)

(@)
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Want to learn more?
Visit us at the Farm
World exhibit (24-26
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https://ahd.csiro.au/other-data/typical-house-energy-use/
https://ahd.csiro.au/other-data/typical-house-energy-use/
https://www.abs.gov.au/statistics/industry/tourism-and-transport/survey-motor-vehicle-use-australia/latest-release
https://www.abs.gov.au/statistics/industry/tourism-and-transport/survey-motor-vehicle-use-australia/latest-release
https://www.abs.gov.au/statistics/industry/tourism-and-transport/survey-motor-vehicle-use-australia/latest-release
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202020.pdf
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202020.pdf
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202020.pdf
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202020.pdf

Responses to
Q&A | questions raised
during the session




Q&A responses

« What manufacturing opportunities are there in Gippsland to create jobs?
— A number of opportunities exist in both the manufacturing and construction space for floating solar:

« Manufacturing:
» Anchor blocks & equipment e.g. concrete casting; anchor truss fabrication; mooring line fabrication
» Floating docks e.g. roto-, blow- or injection-moulded floats
* Marine fabrication e.g. gangway/stairway fabrication; inverter station fabrication; handrails
» Construction:
* Marine construction e.g. piling; earth anchor installation; bank preparation
« Crane lifting; civil works e.g. trenching, concrete foundations & stairways etc

« How is industrial harvest impacted by planting under panels?

— This depends on the crop. Generally crops that are sensitive to sunlight such as nightshades may see increased
yield due to shading effect — such as tomatoes and peppers (see
https://sites.udel.edu/weeklycropupdate/?p=19773 )

— Crops that need full direct sunlight will be negatively impacted yield, so not all crops are suitable for
agrivoltaics

Greenwood ‘ ‘ Page 14
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https://sites.udel.edu/weeklycropupdate/?p=19773

Q&A responses

« Wondering about the pasture quality maintenance (if going to be used for sheep) as
fertilizer would still be required and traditional spreading of fertilizer would not be
possible ?

— Ultimately this will come down to a site-by-site assessment. Agrivoltaics may be unsuitable for a site if it
will inhibit pasture maintenance activities

— There may be areas of the site where it is suitable, and areas where it is not — depending on land use

« Are there community benefit elements of the system at Lardner Park?
— The installation is intended to:
+ Demonstrate the use of floating solar in an agricultural setting through a 50kW+ FPV installation

+ Highlight the renewable energy potential of the Latrobe Valley and benefit the Valley’s community and people
or groups in Baw Baw Shire

— The construction will also use local labour and contractors wherever feasible to provide a direct economic benefit to
the community

— We hope it also acts as a tourism beacon for those interested in the FPV space to visit the area to see the park

« Can alternative concrete blocks be used?

Greenwood
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Q&A responses

« Can alternative concrete blocks be used?

— Yes — ultimately ‘ballast’ type anchoring such as concrete blocks rely on their
sheer mass/density to achieve their function. What they are composed of and
their shape is less relevant than their weight/density

— There are two broad categories of ballast blocks for FPV with sustainability
benefits:

« Sustainable concrete: such as Melbourne’s 0JAS-developed concrete
‘sand’ made from recycled PV panels (see
https://www.quarrymagazine.com/2022/01/28/solar-panels-replace-
sand-in-concrete-production/)

« Dual-function anchors: such as Fish Aggregating Devices (FADs) to
provide habitats and protection for fish

» 4
& B y
3
th |
. ,ﬂ
l'-11 i

Concrete FADs being deployed in Port Phillip Bay. Similar
devices could be used for anchoring FPV in a way that
enhances local fish habitats.

Source:

Note: anchor geometry does impact load resistance characteristics, however weight/density are the key determinants of loading
capacity.
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https://www.quarrymagazine.com/2022/01/28/solar-panels-replace-sand-in-concrete-production/
https://www.quarrymagazine.com/2022/01/28/solar-panels-replace-sand-in-concrete-production/
https://chsmith.com.au/news/Using-LSS-2-StructureScan-to-find-artificial-reefs-2013-05-25-13-37-44.html
https://chsmith.com.au/news/Using-LSS-2-StructureScan-to-find-artificial-reefs-2013-05-25-13-37-44.html
https://chsmith.com.au/news/Using-LSS-2-StructureScan-to-find-artificial-reefs-2013-05-25-13-37-44.html

Q&A responses

« Can the system be installed on tidal waters or where there is wave action?
— Yes. Systems have been installed overseas in coastal tropical tidal zones with wave action

— Water level variation with seasons or tides is relatively manageable through slack built into mooring lines
allowing movement in the vertical plane relative to water level variation

— Wave action/heavy currents are also manageable through anchoring design, however this will generally mean

greater design complexity in terms of anchoring design, rigidity of the raft (i.e. needing to flow with wave
movements)

— For two extremes — it is unlikely to be cost-effective to locate FPV on 90 Mile Beach due to strong currents and
waves; but it may be cost-effective in the Gippsland Lakes
« What community jobs such as install training has been considered for these projects?
— Grant conditions require use of local labour and services where possible
— GROW Gippsland will be engaged to identify suitable providers for the installation

— Local Gippsland providers have been used for the design & engineering component such as a Bairnsdale-based
marine construction company and a West Gippsland based surveyor

It's time for Smarter Energy.
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