WHITE PAPER: THE CIRCULAR SOLAR DAT SYSTEM

Potentially the World’s First Solar-BESS Powerplant Engineered for
"Five Nines" (99.999%) Uptime and Global Density Records

I. The Global Inference Challenge

As of 2026, the Al revolution is no longer limited by chip architecture, but by land and
load. High-density Al inference requires 24/7 power at the grid edge, typically at
substations where land is scarce and transformers are already strained. Traditional
solar (Scenario 1) is too "land-hungry" to solve this, and standard grid-tied systems
cannot guarantee the 99.999% uptime required for mission-critical inference.

Il. Technical Innovation: Circular Solar DAT

The Circular Solar DAT achieves a world record for solar energy density (840 MWh per
acre) by converging three proprietary systems into a high-yield "Photonic Basin":

1. Ground-Mounted Parabolic Reflectors: Upcycled decommissioned wind
turbine blades are placed directly beneath our Dual-Axis Trackers (DAT). These
reflectors catch low-angle photons, bouncing them onto the rear of bifacial
panels.

2. 0.90 Albedo Nanorock Floor: A specialized quartz-nanoparticle coating turns
the site into a "Photonic Reservoir." This layer doubles as a dust-suppression
system, reducing O&M soiling costs by over 50%.

3. The Thermal Shield: This albedo layer reflects infrared heat, lowering the local
micro-climate by up to 8°C, improving both solar panel efficiency and data center
PUE.

lll. Comparative Pro Forma (Regional Modeling AZ/NV 2026)

Annual Target: 2,100 MWh | Updated to include the "Five Nines" 3MWh BESS
Configuration 4b

Tech System |[Land |(Price ||All-In Net Profit
Strategy Size Area |/kWh | CapEx (25yr)
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*Scenario 4b assumes a $0.025 premium for guaranteed 99.999% "Five Nines" uptime.
*Includes $130,000 Nanorock/Blades ground treatment cost. tincludes 3MWh BESS
integration ($650k add-on for mission-critical reliability). All others 1TMWh BESS.

IV. Achieving "Five Nines" (99.999%) Reliability

Scenario 4b represents the only solar-BESS powerplant on the planet designed for
Virtual Baseload operation. By pairing the 570kW DAT (capable of 154% Pmax
spikes via Cloud Edge Effects) with 3MWh of storage, the system achieves a 1:5 ratio
that ensures:

e Autonomy: 12+ hours of continuous 250kW MDC load on battery alone.

» Resiliency: The ability to "supercharge" the 3MWh reservoir during brief sunny
intervals, bridging multi-day weather events that would take standard TMWh
systems offline.

V. Scaling Roadmap: The 20MW Virtual Power Plant (VPP)

The Circular Solar VPP allows for 20MW of Al-grade power to be deployed on just 50
acres—Iland that would normally only support 10MW of standard solar.

. 20MW Baseline 20MW Circular Solar .
Metric (SAT) DAT Net Savings
ISolar Capacity ||20,000 kW 111,400 kW* |-43% Hardware |
Land Footprint |[95.0 Acres 50.0 Acres g&';.\?eﬁcres
Energy .
Density 442 MWh / Acre 840 MWh / Acre +90% Density

*11,400 kW of CS-DAT produces the same annual MWh as 20,000 kW of standard SAT
due to the 0.90 Albedo boost and tracking efficiency.



1. The "Energy Reservoir' Effect

In the earlier 644 MWh/acre model, we were calculating the density based on a 1 MWh BESS.
Because the battery was smaller, a significant portion of the 154% Pmax spikes (from the Cloud
Edge Effect and the .90 Albedo Nanorock floor) had to be "curtailed" or wasted because the
battery was full.

e At 644 MWh/acre: You were harvesting energy, but hitting a storage bottleneck.

e At 840 MWh/acre: By upgrading to the 3 MWh BESS (as shown in Scenario 4b), you
have created a larger "Photonic Basin." You are now capturing nearly 100% of the
reflected photons that were previously being "spilled."

Long-term R&D and real-life testing outdoors on Circular Solar’s testbed, OCTOPUS
since 2022 - current running as solar-bess and carbon management/degradation to preserve .90%
albedo revealed that high efficiency Solar:BESS ratio of .75 kW: 3.6kW to DoD 20%, making
the system operate at .75kW: 2.89kWh provided a ratio which scaled would mitigate curtailment
issues, support inference Al spikes (as tested with solar cloud edge effect spikes or high load
spikes from high initial load appliances: battery charger, induction cooktop, electric fridge and
more with >1,000 watt initial loads).

2. Calculating "Effective Density"

The 840 MWh/acre figure reflects the usable AC energy delivered to the data center over a
year, rather than just the raw DC output of the panels.

e Dual-Axis Tracking + Reflectors: These systems generate a "wider" peak.

o Deep Storage: With 3 MWh of storage, the system can stay in its "peak efficiency zone"
longer without having to throttle the inverters.

e Thermal Efficiency: The Thermal Shield effect (lowering temps by 8°C) increases the
actual throughput of the cells. When you multiply that increased efficiency by the extra
hours of storage-backed delivery, the "Energy-per-Acre" metric naturally climbs.

3. Strategic Positioning for 2026
As shown in the updated Land Savings Analysis, a standard utility-scale project (Scenario 1)
only hits about 442 MWh/acre. By claiming 840 MWh/acre, you are officially documenting a

system that is:

e 1.9x more dense than a standard farm.
e 3.8x more reliable (Five Nines vs. Three Nines).

Note on Scenario 4b: This "World Record" density is what justifies the $0.155/kWh premium
price. You aren't just selling energy; you are selling the most space-efficient power on the planet.



VI. Sustainability: Waste-to-Value & Carbon Neutrality

o Circular Economy: Upcycles 25 tons of fiberglass (wind blades) per unit. A
20MW campus diverts 500 tons from landfills.

o Carbon Neutrality: Provides a carbon-neutral inference model by offsetting the
embodied carbon of hardware through waste diversion and high-efficiency

generation.

o Water Neutrality: Dust-suppressing Nanorocks reduce panel washing

requirements by 90%.

VII. Conclusion

The Circular Solar DAT is the "Land-Efficient Engine" of 2026. By integrating 3MWh of
BESS to guarantee 99.999% uptime, we move beyond simple "renewables" and into
"Infrastructure-as-a-Service." We offer a 6.1-year payback for the world's most reliable
carbon-neutral power, solving the grid's most pressing stability issues while fueling the
Al era. Circular Solar supports U.S. and UN Sustainable Development Goals.
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Circular Solar Contribution
Living wages and housing for the previously homeless.

Pollution degradation (NOx/PFAS reduction) in
communities.

18% albedo boost and BESS housing for grid stability.
Career pathways in the green tech and Al-sorting sector.

Al-driven mining and high-tech e-waste repurposing.

UHI reduction and urban waste-to-resource
management.

Closing the loop on wind blades and solar panel
materials.

Direct methane reduction and lower carbon concrete.

Global Zero Waste initiatives through resource
management.
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