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ABOUT THIS EDITION

Eighteen years on, we checked the 2008 view against the facts

In June 2008 this talk asked investors a simple question. Could corlilon
polymer and film know-how, built for textiles and plastics, barmag

help harvest the sun?
TECHNOLOGY- BINDING OF OERLIKON

CONNECTING TO ENERGY

* We kept the original arc: the energy need, solar PV, films and roll- @ ﬁ @
. . 3 3 . energy to connect

to-roll, reflectors, solar cooling, wind blades and fuels from

Sunlight. g @ @? Nano to Glue us together
, . . . £ i

Each 2008 idea now sits beside the 2026 reality, with sources.

Some bets came true faster than anyone expected. Some did not.

. June , 2008
We Say Wthh. Investor prESentation Suprit Pal Singh

The thread ends where Namindo works today: more energy from

bifacial solar farms by managing the light under the panels.
The original cover, June 2008. The full 2008 deck is published unchanged as an
archive edition.
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2008 VIEW AND 2026 REALITY

Solar went from a niche to the largest source of new power

13 GW 698 GW ~3TW

Grid-connected solar PV in the world at New solar PV added in a single year, Solar PV installed worldwide at the end
the end of 2008. 2025. of 2025.

In 2008 the world added a few gigawatts of solar a year. In 2025 it added 3,000
about fifty times the whole 2008 fleet. Solar is no longer the future option this
talk argued for. It is the default.

698
2008 fleet 2025 additions 2025 fleet

Source: REN21 Global Status Report 2009 update (2008 fleet); IEA PVPS Snapshot 2026 via TaiyangNews (2025 additions and fleet).
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PART ONE

Solar PV: what came true

Grid parity, efficiency beyond the old limits, and a technology mix nobody predicted.



GRID PARITY

We asked if solar was near grid parity. It went far past it

cerlikon PV CAN CROSS GRID PARITY HURDLE IN 10 YEARS Module price, US$ per watt
barmag - PREDICTION 2004
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Global average cost of power
from new solar PV in 2024, per
kWh.
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2008 (US average) Sept 2026 (Europe, Fall in module price per watt,
TOPCon bifacial) 2008 to 2026.

Photovoltaic [p Utlity Peak Cost [p Bulk Cost

Somrce: EPIA towards an Effective Industrial Policy for PV.ppt/05.06. 2004 Bapp (e RWE Schott

2008: "Are we near parity in less than 5 years now?"

The answer to our 2008 question was yes, and sooner than the curve we showed.
Solar is now among the cheapest new power anywhere the sun shines.

Source: US EIA Solar PV module shipments, table 4 (2008 average module value); PV Tech, 7 Oct 2026, sun.store PV Index (Sept 2026); IRENA Renewable Power Generation Costs in 2024.
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EFFICIENCY

Beating the single-junction limit, as we said in 2008

cerlikon

barmag

EXCEEDING THE THEORETICAL LIMIT OF EFFICIENCY

)

|

B

Ganduction band Conducticn band

Quantum
dols

@ > Toconticls
1y

2008: four ways to exceed the Shockley-Queisser limit

Valence band

S-Q limit exceeded by violating one
or more of its premises.

A- Intermediate-band solar cells
B- Quantum-well solar cells
C-Multiple junctions cells
D-Concentration of Solar Energy

Walence hand

Perovskite on silicon tandem 35.5%

Heterojunction cell 27.08%

TOPCon cell 26.58%

One of our four routes, the multi-junction cell, has arrived on silicon. A perovskite

layer on a silicon cell reached 35.5% in July 2026, well past what a single silicon
junction can reach.

Source: pv magazine, 15 Jul 2026 (LONGi 35.5%, certified by ESTI, EU Joint Research Centre); Trina Solar (TOPCon 26.58%, HJT 27.08% cell records).
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TECHNOLOGY MIX

Silicon won. Thin film and roll-to-roll stayed in niches

cerlikon Roll On Roll Technology On Flexible Substrate
barmag - Polymer Sheet ,Thin Metal Sheet
o i i
AW SR
electronic : ¢ £ solar PV 1
grade Si mgo yaror cell module systom
Solar cell by thin film technology in PV SUatain
a roll-to-roll process module y

.

OEW [ RS ds_zmS H

» Chemical Vapor Deposition
» Physical Vapor Deposition ]
> Plasma Technology gﬂﬁ

Qerlikon Barmag Has Plastics experiance and has the Necessery Machinery Film
Production Line experiance for Roll on Roll for Polymeric Substrates. Special Textured
Morphology Films Can Be Made Which enhance efficiency of Light Harvest!! This is

some way similar to the increased efficieny acheived in Thin Film Si technology with

different surface textures at Nano or micro scale. Glow Discharge systems can from
sister Oerlikon Companies

Suprit Fal Singh

2008: roll-to-roll thin film on polymer substrate

Source: ITRPV 17th edition, via pv magazine, 25 Jun 2026.
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~ 98%

Share of world PV production that is
crystalline silicon.

706 GW

~ 82%

Share of wafers that are n-type, the
base of TOPCon cells.

Modules shipped worldwide in 2025, the same record level as 2024. TOPCon kept its

lead.

In 2008 we bet that films on flexible polymer would cut the cost of solar. Mass-

produced silicon cut it faster. Polymers still matter in every module: the encapsulant,
the backsheet or interlayer, the junction box and the cables.
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SCORECARD

Our 2008 bets, marked in 2026

What we said in 2008 What happened by 2026

Solar will reach grid parity

New cell designs will beat the single-junction limit

Organic PV will reach market within 4 years, like
OLED

Roll-to-roll films on polymer will lower cost

Everybody needs a reflector or concentrator

Wind needs bigger rotors

Fibre-reinforced polymer blades

Hydrogen from sunlight

Source: As cited on the earlier and later slides of this deck.

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition

Global average cost of new solar PV was US$0.043 per kWh in 2024
Perovskite on silicon tandem cell at 35.5%, July 2026
Crystalline silicon is about 98% of production

Silicon scale did it instead; films remain a niche

CSP reached 7.2 GW, against about 3 TW of PV. Reflected light now matters under
bifacial panels

26 MW turbine with a rotor over 310 m, against 2 MW and 80 m in 2008
All large blades are composite; recyclable blades in service since 2022

Electrolyser output under 5 GW in 2025; still early

Came true
Came true

Did not happen
Partly
Changed shape
Came true
Came true

Early
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PART TWO

Reflectors, light and the ground

In 2008 we said everybody needs a reflector. In 2026 the reflector is the ground under a
bifacial panel.



CONCENTRATORS

Concentrating solar power stayed small, and found a role in storage

cerlikon
barmag CONCENTRATED SOLAR POWER FOR ELECTRICITY

EveryBody Needs REFLECTOR or Lens CONCENTRATOR

parabolic trough (PSA) solar tower (SNL)

linear Fresnel (Solarmundo) paraholic dish (SBP)

Suprit Pal Singh

2008: "Everybody needs a reflector or lens concentrator"

Source: REN21 Global Status Report 2025, CSP chapter.
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7.2 GW 350 MW

Concentrating solar power in the Added in 2024, most of it in China.
world at the end of 2024.

Mirrors lost the race to cheap silicon for daytime power. They kept a job where
heat can be stored for the night. Australia has examples:

* VS1: 30 MW with 288 MWh of thermal storage.
* Yadnarie: 90 MW with 720 MWh, planned for 2027.

The light-management idea survived in a different form, as the next slides show.
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BIFACIAL SOLAR

The ground under the panel is now part of the power plant

Bifacial panels collect light on both faces. The rear face Measured over one year on trackers
lives on light the ground reflects. So the brighter the
ground, the more energy the same panel makes.

Bifacial TOPCon was the cheapest module category in
Europe in September 2026, at €0.114 per watt. Bifacial is 29.5%
now the normal choice.

55.6%

15.7%

* Typical bifacial gain is 5% to 30%, set by the site, the 19.9%
mounting and the ground.
9.6%
= -
Grass Gravel

Ground albedo (%) M Bifacial gain (%)

Source: Soltec BiTEC test site, one year of data, via pv magazine "All about albedo"; PV Tech, 7 Oct 2026 (module prices); UNSW pv-manufacturing.org (typical gain).

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition

White surface
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NAMINDO PROGRAMME

More energy from bifacial solar farms

Our main field programme raises the light the ground reflects
to the back of bifacial panels, across a whole PV farm. The aim
is more energy from the same panels, on the same land, with
the same grid connection.

Measure

Baseline rear-side light and yield on the site

Raise

Increase the ground reflectance under the rows
An Australian patent application is filed.

* Afield trial is planned, with every reading and site photo logged
on webdoli.com.

Log

We describe the aims here. not the methods. Record readings and photos with a full audit trail

Prove

Report the ext in bankable t
From the 2008 reflector slides to the ground under a bifacial farm: the eport the extra enetgy M haiikable ferms

same question about where the light goes.
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PART THREE

Wind and composites

Bigger rotors, and polymer blades that can now be recycled.



ROTOR SIZE

Rotors grew thirteen times in power since 2008

-
cerlikon
barmag Bigger Rotor is Essential for Wind Power. How Big ? 26 MW
This picture shows a Vestas V-80
2.0-MW wind turbine superimposed
Power in the Wind (Wim2) ona

= L2 x air density x swept rotor area x (wind speed)*

A Vv

® B

Density = P/(RxT)

P - pressure (Pa) Arca=gnr Instantangous
R - specific gas constant (287 J/kgK) Speet

T - air temperature (K) (not mean speed) ‘

Comw ][] [w]

2 MW

Suprit Pal Singh

2008: a 2 MW Vestas V80 beside a Boeing 747 2008: Vestas V80 2025: Dz%rll\g/[f&l]lg DEC

Source: Offshore magazine, 4 Jun 2025 (Dongfang Electric 26 MW, rotor over 310 m); original 2008 slide (Vestas V80).

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition

310 m+

Rotor diameter of the 26 MW
offshore turbine, against 80 m for
the V80.

The physics on our 2008 slide still
holds. Power grows with the swept area,
so rotors keep growing. Bigger blades
need stronger, lighter composites.
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COMPOSITE BLADES

Filament-reinforced polymer blades, and now recyclable ones

wrlikon Filament Preform Continous Pultrusion Line
barmag - Making Large Rotors and Blades

Oerlikon Barmag Special IDY

Manufacturing Process

of Puliruded Profiles

* Caterpiliar Pullers (shown) or
Reciprocating Pulles

At High Dynamic of Wind Mill Rotor Only FILAMENT
REINFORCED POLYMERIC Matrix STRUCTURES WORK.

High Strength Industrial Yarns Structured on Contours of
Blades and then Resin Impregnation is the Technology
which has best future for wind Turbine Rotors. It has just
started to be sued for this application where predominantly
Glass Fibre Reinforced Structures are being used. Carbon
Fibre Composie are too Expansive to use as this is Static
Structure and little Weight Penality.

Filament Structure Composites is Intersting Area to develop
as Business Model. Sevaral Applications are available for
the same. Oerlikon Barmag Filament Technologies can be
leveraged for this Start up.

Suprit Pal Singh

2008: continuous pultrusion for large rotor blades

In 2008 we argued that only filament-reinforced polymer structures can
carry the loads of a large rotor. That is now how every large blade is made.

THE NEXT PROBLEM

Thermoset blades were hard to recycle. Since 2022, blades whose resin is released
by a mild acid have turned at RWE’s Kaskasi offshore wind farm in the North
Sea, so the glass fibre and other parts can be recovered.

Polymer science

is still the lever on blade length, weight and end of life.

Source: The Maritime Executive, 1 Aug 2022 (Siemens Gamesa RecyclableBlade at Kaskasi).

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition
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PART FOUR

Fuels and storage from sunlight

Hydrogen made with solar and wind power, and the storage it needs.



HYDROGEN

Fuels from sunlight are still early, and storage decides the cost

cerlikon w _
barmag Photonic Bio Factory for Chemo-Synthesis

Solar energy appears
to be the only source
able to supply 10-20
TW carbon-free power
needed at 2050.

Electricity

N Semiconductor/Liquid -
Photosynthesis Juhctiohs Photovoltaics

Conversion Strategies:

a) Water Splitting by Sun Photo Genration of Hydrogen and then Hydrogen being used for
energy.

b) Conversion of Bio Mas into Methonal by Photonic Energy
u“WF&;)jilelirei:t Photonic Concentration for Non Continuous Factories

2008: water splitting by sunlight, and fuels from biomass

Source: IEA Global Hydrogen Review 2026, via Argus Media, 19 Jun 2026.
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58 GW/yr <5GW

Electrolyser factory capacity at the

Electrolysers actually made in 2025,
end of 2025.

about 9% use of that capacity.

The machines exist. The projects are slower, about 9 GW a year to 2030 on current

plans. Storage between when hydrogen is made and when it is used is a large part of
the cost and the safety case.

Our moonshot

Namindo is working on a new approach to storing hydrogen at scale. An Australian
patent application is filed.
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WHAT 2026 TEACHES

Four lessons from eighteen years of solar

1 Scale beats novelty 2

The cheapest technology at scale won, even against
cleverer ideas.

3 Materials still decide 4

Encapsulants, blades, steels and seals set the life and
the cost of the plant.

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition

Light management pays

Once panels are cheap, the cheapest extra kWh comes
from using more of the light on site.

Prove it in the field

Investors and grant bodies fund measured results,
logged and checked.

%ﬂ(/(j Sy Lt
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PART FIVE

Namindo since 2006

Bridging science and technology, from polymers to solar, power, ammonia and fuels.



OUR TRACK RECORD

Namindo and its founder, 2005 to 2026

G (M (M () () () .

/ / / / /
2005 2006 2008 2013 2015 2022 Today
Oerlikon Namindo Pty OC Oerlikon Timor-Leste Panca Amara PT ESSA Namindo
Barmag Ltd Utama
Technology Established in Thin-film PV plants Hera 120 MWe and VP Projects, USD  New energy Owner’s
Advisor. 12 world  Australia (ACN 122 for China and Betano 137 MWe 850 million projects, including  engineering and our
patents in polymer 280 433), Taiwan. Oerlikon power plants, with  ammonia complex. = HEFA sustainable =~ own technology

It runs at 112% of
rated capacity.

Solar later became
TEL Solar of Tokyo
Electron.

process technology. Blackburn, Victoria.
Barmag is now part
of Rieter.

the national grid.

One thread runs through all of it: materials, and where the light goes.

Source: Namindo Pty Ltd company records and founder’s CV.

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition

aviation fuel taken
to FID-ready.

programmes.
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NAMINDO TODAY

Owner’s engineering, and technology of our own

Owner’s engineering Bifacial solar yield

We sit on the owner’s side of energy Raising ground reflectance under
and process projects: feasibility, bifacial PV farms. Australian patent
licensor choice, FEED review, application filed. Field trial planned

procurement and delivery. with logged data on webdoli.com.

Hydrogen storage

Our moonshot: a new approach to
storing hydrogen at scale. Australian
patent application filed.

We also develop sonic reactors for process intensification. Across all of it, our practice areas run from polymers and materials

to energy, biofuels and sustainable aviation fuel.

Namindo Pty Ltd - Suprit Pal Singh - 2026 edition
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SOURCES

Where the 2026 figures come from

© ® Nk LR

= Y
w N = O

REN21, Renewables Global Status Report 2009 update, via Renewable Energy World: grid-connected PV 13 GW in 2008.
IEA PVPS Snapshot of Global PV Markets 2026, via TaiyangNews: 698 GW added in 2025, about 3 TW cumulative.

US EIA, Solar photovoltaic module shipments, table 4: average module value US$3.49/W in 2008.

PV Tech, 7 Oct 2026, sun.store PV Index: TOPCon bifacial €0.114/Wp (US$0.128/Wp), Sept 2026.

IRENA, Renewable Power Generation Costs in 2024, via pv magazine, 23 Jul 2025: solar PV LCOE US$0.043/kWh.

pv magazine, 15 Jul 2026: LONGi perovskite-silicon tandem cell 35.5%, certified by ESTI.

Trina Solar: cell records of 26.58% (TOPCon) and 27.08% (HJT).

ITRPV 17th edition, via pv magazine, 25 Jun 2026: 706 GW shipped, about 98% c-Si, about 82% n-type wafers.

REN21 Global Status Report 2025, CSP chapter: 7.2 GW end 2024; VS1 and Yadnarie projects.

. pv magazine, "The long read: All about albedo" (Soltec BiTEC data); UNSW pv-manufacturing.org, bifacial cells and modules.
. Offshore magazine, 4 Jun 2025: Dongfang Electric 26 MW turbine, rotor over 310 m.
. The Maritime Executive, 1 Aug 2022: recyclable blades installed at RWE Kaskasi.

IEA Global Hydrogen Review 2026, via Argus Media, 19 Jun 2026: electrolyser capacity and output.
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Thank you

Suprit Pal Singh, Founder Director
supritpal.singh@namindo.com.au - info@namindo.com.au
Australia +61 426 087 878 - Indonesia +62 811 810 6434 - India +91 98883 35588

namindo.com.au - webdoli.com

Namindo Pty Ltd (ACN 122 280 433) - 69 Williams Road, Blackburn, Victoria 3130, Australia

The future cannot be realised unless we dream. (2008)
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