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DSM Advanced Solar in one view
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DSM innovative solution - Anti-Soiling coating (ASC)

High soiling rates in desert areas lead to output loss of PV parks and high cleaning costs, thus lowering the
EBITDA/IRR, DSM developed an innovative anti-soiling coating to mitigate this issue.
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DSM Anti-Soiling coating has two benefits:

Reduction of soiling rate by preventing dust/sand
from sticking to the module while using wind and
gravity as the “cleaning process”.

Reduction of cleaning costs by increasing the
intervals between cleaning cycles.
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DSM Anti-Soiling coating development approach

Page 6

Our ASC is based on
DSM’s proprietary
ARC technology to
secure maximum
module output and
coating durability

The coating is re-
engineered to add
AS functionality
without
compromising on
other properties

The AS performance is
validated in the lab and in
>10 high-soiling locations

throughout the world
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DSM Anti-Soiling coating - optical performance

Transmission gain from DSM’s coatings
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DSM Anti-Soiling coating is based on the proprietary DSM coating technology, the optical properties of
the new ASC are similar to those of DSM’s world-leading Anti-Reflective coating, thus securing the
same initial module output in Wp.

Page 7 DS M

BRIGHT SCIENCE. BRIGHTER LIVING.




DSM Anti-Soiling coating - test performances
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DSM Anti-Soiling coating passes IEC standard tests and industry laboratory tests (e.g. DH, HF, PCT
etc.).

The coating is 100% inorganic which gives it an excellent UV-resistance in desert conditions.
Accelerated cleaning tests have been executed by 2 leading vendors of robotic cleaning equipment.
No significant change in optical properties nor surface damage were observed after >500 cleaning
cycles with sand (equals biweekly cleaning for almost 25 years).
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Soiling test methods - Taber oscillation test (DSM, NL)
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« Taber oscillation test was originally designed to test coatings in lenses and windows (according to ASTM
F735), DSM adapts such set-up for soiling test by using Arizona sand.

« The ASC shows virtually no loss in optical performance in such test, while AR-coated and uncoated glass
exhibit ~2% /~4% loss.
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Soiling test methods - wind tunnel test (KU Leuven, BE)
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« The DSM Anti-Soiling coating facilitates dust removal by wind or gravity.
« DSM internal findings are confirmed by wind-tunnel tests at KU Leuven. Dust can be removed at
lower windspeeds from glass with DSM Anti-Soiling coating than from AR-coated and uncoated glass.
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Outdoor testing - test site info
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o The test site is located at Dunhuang, China (40° 14’ N, 94° 66’ E), it is characterized
as BWk (arid cold desert) in Koppen climate classification.

. 3 type of modules are being tested there (blank, AR- and AS-coated modules), each
type of module has 10pcs.

«  The testing/monitoring is on string level and the power before invertor is recorded
every minute.

«  The wind speed is usually small, around 1-5 m/s. If there is a sandstorm, the
maximum wind speed is around 20 m/s. Sandstorms only happen in spring.
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Outdoor testing - overall and specific performances

DC energy yield
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* While the average DC energy output difference between ARC and
ASC (in 10 months) is about +0.8%.



Outdoor testing - anti-soiling performances
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+ Both AR and AS modules show better performances than blank modules upon soiling events, different
soiling rate can be extracted from the plot.
* AS modules exhibit always better anti-soiling performance than AR and blank modules.
» Soiling at location is not constant.
» Cleaning process can have a significant impact on the module performances, however, it might not fully
recover the module performances (i.e. PR values < 1).
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Outdoor testing - anti-soiling performances

« An example of the soiling rate is estimated from
performance ratio calculated during 3 weeks in
Oct. - Nov. 2016.

Soiling rates
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Conclusions

DSM’s new Anti-Soiling coating combines excellent anti-reflective and anti-soiling
properties with a high durability.

* There is no standard lab soiling test method. The anti-soiling performance of DSM
Anti-Soiling coating is proven with various test methods, both internally and
externally.

* Depending on location and soiling conditions, DSM Anti-Soiling coating can
significantly improve the energy output of modules outdoor due to less soiling.

* Two methods to estimate the outdoor performance with respect to (anti-) soiling
have been evaluated.

Both demonstrate the anti-soiling performance of our DSM’s anti-soiling coating.
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http://www.dsm.com/solar

DISCLAIMER

Although DSM has used diligent care to ensure that the information provided herein is accurate and up to date, DSM
makes no representation or warranty of the accuracy, reliability, or completeness of the information. This publication is
distributed without warranty of any kind, either expressly or implied. In no event shall DSM be liable for any damages
arising from the reader’s reliance upon, or use of, these materials. The reader shall be solely responsible for any
interpretation or use of the material contained herein.
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