Solar Panel Cleaning

The First Step in NextGen PV Soiling Mitigation

The problem

Soiling on PV modules reduces:

1)Performance 2) Reliability 3)Asset Life

The accumulation of dust, soot, or other particulates causes a drop in the efficiency of photovoltaic (PV) panels,
which translates to a decline in the amount of power produced and lost income for their operators. But cleaning these
solar panels carries a cost as well. “Site analyses are finding that PV Module soiling is a leading cause of recoverable
underperformance.” The cost of performance loss is real however the cost of cleaning is also significant. Cleaning
represents
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Agriculture Emissions

According to NREL, Performance loss due
= to soiling is estimated to be 2-25% annually.
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Case Study
*PPA value: $28/MWh (CAISO), Site Size:100 MW
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Total cost of soiling & cleaning KPI: Designed Result: 3 cleanings/year
No action (est.): $272,400 (2.9%) Savinas: $122 6K/
1 Manual wet brush: $362,600 (3.8%) gs: S122.0K/year,
3 Tractor cleanings: $149,800 (1.6%) $3.6M over lifetime (30-yr)

Average soiling rate est.: 0.08%/day

Average yearly soiling: 2.86%

CASE STUDY: 10-YEAR NO MANUAL SEMI-AUTOMATED
FINANCIAL ESTIMATES ACTION Wet Brush ClSolay Panel Tractor
eaning Robot Brush
Cleaning frequency (per year) 0 1/yr 3/yr 3/yr
Cleaning CapEx $ $ $ 160,000 $ 315,000
Cleaning OpEx $ $ 2,000,000 $ 657,000 $ 185,000
Total Cleaning Cost $ $ 2,000,000 $ 817,000 $ 500,000
Module soiling loss $ 2,723,000 | $ 1,626,000 $ 1,067,000 $ 998,000
Total soiling & cleaning cost $ 2,723,000 | $ 3,626,000 $ 1,884,000 $ 1,497,000
Savings (compared to no action) $ $ (904,000) $ 840,000 $ 1,226,000
Total revenue (zero soiling) $95,046,000 | $ 95,046,000 $ 95,046,000 $ 95,046,000
\_ Total soiling & cleaning cost 2. 9%, 3.8%, 2.0% 1.6% )

What value does
solar panel
cleaning create?

Improved Reliability Extended
Performance and Asset Life
Predictability
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4y Business Opportunity

The adoption of smart solar panel cleaning practices:

® Savings equivalent to 1% - 4%
of your solar farms revenue.

Commercial, Industrial and Utility-Scale

Solar Panel Cleaning

Solar generation was
3% of U.S. electricity in
2020. It will be 50% by
2050.

square
The annual C&I and 2 1 ,25 miles

utilty scale solar panel = 42 ,500

cleaning service market to clean per year.
THE CHALLENGE 1s estimated to grow to

A 100 MW i1nstallation $230 mi"ion
in California can lose -$ 1.3 Billion

$272,000 by the end of 2030.
1.1 Billion per year with standard

soiling levels.
New panels will be
installed in the next 8
years for the C&I and
utility-scale segments.

@ The Solution

Start by Cleaning
|
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1) Pre-Planning 2) Design & Engineering

Concept, Feasibility Study, Financing

. . . . Specifications, outline & detailed design, energy estimates
and Funding, permits and licensing P g gy
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i PV Soiling Monitor A _:‘5 PV Cleaning
”””””” Yes / No . Optimization
Solar Plant Modeling
: . Lite Cycle % PV Cleaning | PV Cleaning
® 5) Dismantling and =0 scheduling == achinery
. System defined defined
Recycling k ,

Compliance with end of life regulations, )
reuse of materials Q 3) COnStru Ct|0n
Procurement, contracting, logistics, site preparation &
environmental mitigation, mounting substructures, as-
sembly subsystems, certification & commissioning,

. : connection to power grid
® 4) Operation & Maintenance
Running and maintaining the powerplant in order to deliver projected energy [ | \
performance. | Istcleaning %’_{ Anti-soiling
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* Solar Panel Cleaning Software : ST :
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» PV Cleaning schedule system applied eallcd installed
* Bird Deterrent Systems maintained
i.‘-"’ * Anti-soiling products re-applied PV soiling
| | monitor
installed
SOILAR TECHNOLOGIES

www.soilar.tech



