///./////////////,,///////////////,,,,,,,///////////./ / /
wing Trackers, Cut/Fill, /////
. 7 7




Solar is NOT a
Two-Dimensional
Industry.

DentEee a FlatsSiten:




The good of’ days...

No more gently sloped, rectangular sites.




How much opportunity are EEss===
you leaving on the table? S

3rd Dimension:
The Most Known El
Unknown -

» _!7'.__==z-
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Financial Impact

Which components of a utility-scale pro forma are affected by 3D

considerations? ([l and iRdirect) Don t Step over dO”arS to pICk
up dimes!”
- Jedi Solar Engineer

LU = [NcoME | - [ CAPEX |- O8MCOST - | DEBT&TAXES

Totals net gain, over Gross earnings from Including land and Ongoing costs to Financing costs and
lifetime of the asset. power production, construction. operate and maintain tax obligations.
adjusted for the project

depreciation and
incentives.
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Capital
Costs

(Industry Averages)

Overhead & Margin
(for error!)
7.6%

Logistics
& Misc
4.6%

Regulatory I\
Requirements

Things you do
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Things you buy



Capital
And eat into your oerecasioan  COSES

(for error!)
7.6%

The
Things you buy

(Industry Averages)

Logistics
& Misc

Regulatory ,\
Requirements =

Including \_/

Things you do

Affect the
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Three
Overhead & Margin Di menSions

(for error!)

7.6% Costs impacted by

elevation.

|
!

;| pile Embed =

H Engineering(Modules Area)

Pile Reveal =
Site Conditions +
Module Length
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Let’s not forget the denominator...

Energy
Report  Setup

Horizonta iradiance
i

Svading

Soling

ncidence angle

Ay rominalenery
Temperaure
Soectl comection
Modutequaty
Modue mismatch
Srogs msmatch
Devicng

nverter cipping
Inveter efcincy

Anncslyied

LCOE =

73850655 MWh

sasiisavn [ s

28145341 MWh

815867854 Mwh

ss2asi0tmun
sssostsermn 1

samsaazsiaun
nssssemn |
sss20820mm
ssszmerzsram
sas900mn

raossan
210w

hart

horzontaLiradisncecutput po.. %

it poer Joss

Cost s l l

Production f * 1

(As in the case of a PPA, for example)

e, e —————

SRS S
o IR

VL A AR TSI IS IO T

77/////57//////////////,,11111111111 -
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With PVFARM Optimization

Know your Unknowns.

| Energy

Module Selection
Land Strategy

Shading
(Array System I Civil
Fixed Tilt Allowable Slopes
Single-Axis: Pile Length
Length , GCrading Window
Terrain Adaptability 4 Road Layout
Drive Technology Trenching
Electrical

Wiring Topology
Equipment Sizing
Cable Selection
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With PVFARM Optimization

Know your Unknowns.

| Layout

Layout Topology

Racking Selection

Blocking Settings
Roads

| Energy

Module Selection
Losses Assumptions

Shading

Electrical
Wiring Topology

Equipment Sizing

Cable Selection

I Civil
Allowable Slopes
Pile Length
Crading Window
Road Layout
Trenching
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Time to Level-Up.

Organization cannot mature or achieve strategic optimization without fully
incorporating 3D detail into your processes and analysis.

> 5
r= - 4 “Strategic”

Macro-level insights,

surgical approach to
“Educated Guess” Detailed planning customization and
based on robust data,

accounts for lifecycle

2 “Actionable”

Quantitative estimates refinement toward

“Some Idea”

“No Idea” Early understanding of
implications but

and risk identification portfolio-driven KPlIs.

: . implementation.
inform some decisions.

Unpredictable results, . .
approach is reactive.
poorly controlled

approach, reactive.

2D
e 3D (s ]
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nnnnn R
i Tracker Selection®

Y X 44

Opt|m|zat|on Opportumtles

o |
R

- S Y »433 > 5

“No Idea” “Some Idea” “Educated Guess” “Actionable” “Strategic”




Finding
tracker size

Ard dimension perspective



Base case: 78 mod trackers

s [} N
g

AR

MWHHWIM H
i




96 mod trackers
103,000 Y3 CUT

113,000 Y3 FILL
Total cost: $782,800 (35%. 1))

L
il

RoEE

d H\'HMNM )
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66 mod trackers
66,240 Y3 CUT

64,000 Y3 FILL
Total cost: $455,800 (11.5%[1)

wwwwm
g
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Finding the optimal tracker mix
for the whole site

or E§ mod trackersonly &8 /El8 mod trackers mix [H8 /B8 mod trackers mix



78 mod trackers
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CUT and FILL, Y3

2000000

1500000

1000000

500000

M FLL W@ cuT

78 mod trackers 96 mod trackers 66/96 mod trackers mix 96/66 mod trackers mix

“NEF
SR
i

e
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Rigid vs Terrain
Following Trackers

The battle rages on...
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587 MW site: 35% reduction in cut and fill [2,200,000 Y3 avoided]
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. civilapile

" Optimization Opportuﬁitieg{

0.

“No Idea” - “Some Idea” "~ “Educated Guess” “Actionable” “Strategic”

|

. -

=
F
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A BALANCING ACT

Cut & Fill vs Piles vs Trackers

© 2024 PVFARM. All rights reserved. Unauthorized copying, distribution, or display is prohibited.



Base case

Rigid Trackers
0.5 ft grading window
O net balance grading strategy

Civil cost: $38,600,000
Piles cost: $24,800,000
Trackers cost: $52,200,000

i
™
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oo

NS

1029

96 mods
rigid trackers
0.5 ft grading window
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Civil cost, Piles cost and Trackers cost

B Trackerscost [ Pilescost [l Civil cost

$1256M —
$100M
$75M
$50M
$25M
$0M
96 mods / 0.5ft / 96 mods / 1.0ft / 96 mods / 1.5ft / 96 mods / 0.5t / 96 mods / 1.0ft / 96 mods / 1.5ft /
rigid rigid rigid undulated undulated undulated
$113.6M $112.2M $109.6M $108.4M $108.7M $111.7M

s T !:'i.*

> v v

© 2024 PVFARM. All rights reserved. Unauthorized copying, distribution, or display is prohibited.



Drill down optimisation

Running initial analysis Defining areas with the Rerunning analysis with
(0.5 ft grading window) biggest amount cut and fill increased grading window
o
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Constraints polishing
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Energy Production

Everything affects everything else, and you have to
understand that whole web of connections ©



FLAT LAYOUT

851,017 MWh

Horizontal irradiance
Tilt

Shading

Bifaciality

Soiling

Incidence angle

Pv conversion

Array nominal energy
Temperature

Spectral correction
Module quality
Module mismatch
Strings mismatch

Dc wiring

Inverter clipping
Inverter efficiency
Inverter max power

Annual yield

omsssan
oo
emsoewn
sz | o
sz oo

-7.02%
-0.65%
-1.00%
-1.00%
-1.00%
-1.10%
-1.12%
-1.78%
-6.19%
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FLAT LAYOUT SHADING

784,220 MWh [8.5% 1]
25Y Energy A $35M[1Y

Horizontal irradiance
Tilt

Shading

Bifaciality

Soiling

Incidence angle

Pv conversion

Array nominal energy
Temperature

Spectral correction
Module quality
Module mismatch
Strings mismatch

Dc wiring

Inverter clipping
Inverter efficiency
Inverter max power

Annual yield

szt | o
s oo

-81.39%

-6.79%
-0.24%
-1.00%
-1.00%
-1.11%
-1.05%
-1.03%
-1.86%
-6.14%

1

© 2024 PVFARM. All rights reserved. Unauthorized copying, distribution, or display is prohibited.

|
Li
Ul Y]




3D LAYOUT SHADING

791,553 MWh [0.9%[1]]
25Y Energy A $3.8M

Horizontal irradiance 4631364.43 MWh
Tilt 5733232.95 MWh - +23.79%
Shading 5294059.94 MWh ﬂ] 7.66%
Bifaciality 5294059.94 MWh
Soiling 5241119.39 MWh | 100%
Incidence angle 5228222.65 MWh -0.25%

Pv conversion 973@ h | -81.39%

Array nominal energy 973004.69 MWh

Temperature 907077.01 MWh ﬂ -6.78%
Spectral correction 904118.89 MWh -0.33%
Module quality 895077.69 MWh J -1.00%
Module mismatch 886126.92 MWh | -1.00%
Strings mismatch 874042.26 MWh | -1.36%
De wiring 864968.14MWh [ 10a%
Inverter clipping 855750.76 MWh ﬂ -1.07%
Inverter efficiency 839941.85 MWh H -1.85%
Inverter max power 791552.98 MWh D -5.76%
Annual yield 791552.98 MWh
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INCLUDING TERRAIN

784,220 MWh [2.4% "
25Y Energy A $9.7M[1]

Horizontal irradiance 4631364.43 MWh

Tilt 5733232.95 MWh B 2579%
Shading 5151727.91 MWh H -10.14%
Bifaciality 5151727.91 MWh

Soiling 5100210.63 MWh ] -1.00%
Incidence angle 5088099.30 MWh -0.24%
Pv conversion -81.39%
Array nominal energy 946926.87 MWh

Temperature 883372.47 MWh H -6.71%
Spectral correction 881460.78 MWh -0.22%
Module quality 872646.16 MWh J -1.00%
Module mismatch 863919.70 MWh | -1.00%
Strings mismatch 851789.41 MWh H -1.40%
De wiring 843108.88 MWh [ 102%
Inverter clipping 834711.68 MWh l -1.00%
Inverter efficiency 819082.54 MWh | -1.87%
Inverter max power 773168.45 MWh D -5.61%
Annual yield 773168.45 MWh
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Annual Yield by blocks

FLAT LAYOUT FLAT LAYOUT SHADING

o
6000000 6200000 6400,000 6,600,000 5400000 5600000 5800000 6000000 6,200,000

~» annual.yield (kWh) — » annual_yield (kWh) —
range: 5859800.4 to 6919789.8 kWh range: 5403247.7 to 63576615 kWh
average: 65970331 kWh average: 6061019.1kWh

of 129 objects. of 129 objects. @
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Annual Yield by blocks

3D LAYOUT SHADING INCLUDING TERRAIN

o
5600000 5800000 6000000 6200000 6,400,000 5400000 5600000 5800000 6000000 6200,000 64000
~ annual_yield (kWh) —

— annual_yield (kWh)
range: 54502107 to 6500043.3 kWh range: 53371987 to 6378965.8 kWh
average: 61360722 kWh average: 59935561 kWh
of 129 objects of 129 objects
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-

GRADING STRATEGY

-

WIRING STRATEGY

-

LAYOUT STRATEGY
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Jedi-Level

Field-by-Field
Optimization

Leveraging both multidisciplinary nature and multiplicity

of parcels to achieve truly optimized layouts:

= apply distinct configurations to different subareas

= analyse layout as the whole

I/ Layout

Layout Topology

Racking Selection

Blocking Settings
Roads

I Energy

Module Selection

Losses Assumptions

Shading

\ 4

[] Electrical
Wiring Topology

Equipment Sizing
Cable Selection

£ Civil
Allowable Slopes
Pile Length
Grading Window
Road Layout
Trenching



THANK YOU
QUESTIONS?

F'\.IFFIRM

maksim@pviarm.i

ben@pvform./o




