WHITE PAPER: THE CIRCULAR SOLAR DAT SYSTEM

A World-Record Density Power Solution for the 5SMW-20MW Al Inference Era

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.

Il. Technical Innovation: Circular Solar DAT

Circular Solar Scenario 4 achieves a potential 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: We upcycle decommissioned wind
turbine blades, placing them on the ground directly beneath our Dual-Axis
Trackers (DAT). These reflectors catch low-angle photons that typically hit the
dirt, bouncing them onto the rear of bifacial panels.

2. 0.90 Albedo Nanorock Floor: A specialized quartz-nanoparticle coating turns
the 2.5-acre site into a "Photonic Reservoir," increasing the diffuse light capture.
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, which significantly improves both solar panel
efficiency and data center cooling performance (PUE).

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

Annual Target: 2,100 MWh | Integrated: 1 MWh BESS
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*Includes $130,000 Nanorock/Blades ground treatment cost.

IV. Scaling Roadmap: From Pilot to 20MW Campus

Through the EPRI OPAI Consortium, Scenario 4 scales modularly to meet the demands

of modern Al inference.

o Phase 1: The Pilot (2.5 Acres): Proves "Always-On" stability for a 100kW MDC
(Micro Data Center) load.

o Phase 2: The Cluster (1MW-2MW): Replicates the 2.5-acre blocks to power
regional edge-hubs.

e Phase 3: The 20MW Campus (~100 Acres): A full-scale utility integration. By
using Circular Solar DAT, we save over 100 acres of land compared to standard
solar, making 20MW projects feasible on constrained substation "sliver" parcels.

V. Grid Harmonization: The Secondary Revenue Stream

Circular Solar DAT isn't just a generator; it is a Grid Service Asset. Using the 1 MWh
BESS and smart inverters, the system generates extra revenue through:

o Peak Shaving: Absorbing MDC load spikes so they never hit the substation
transformer.

o Voltage Support (Volt-VAR): Improving the power quality of the local

distribution feeder.
« Estimated Grid Service Revenue: +$25k/year per unit in utility
credits/incentives.

VI. Sustainability: Waste-to-Value

o Circular Economy: Diverts 25 tons of fiberglass (wind blades) per unit from
landfills.

o Water Neutrality: Dust-suppressing Nanorocks reduce panel washing

requirements by 90%, preserving local aquifers.



o Carbon Intensity: Provides a carbon-negative Al inference model, significantly
reducing the "Net Zero" compliance costs for hyperscalers.

VIl. Conclusion

Circular Solar DAT represents the pinnacle of energy assets for the Al era. By more
than doubling energy density (MWh/Acre) and integrating high-margin direct sales to
data centers, we offer a 5.5-year payback while solving the grid's most pressing stability
issues. We are building the Sustainable Compute Engine of the 21st Century.

Land Savings Report: The 20MW Virtual Power Plant (VPP)

I. Executive Summary: The Al Power Squeeze

As of 2026, the primary constraint for Al inference is no longer GPU availability, but
interconnection. Standard utility-scale solar projects (Scenario 1) require 100+ acres
for a 20MW capacity, pushing them onto distant rural land that requires years of
transmission build-out.

By contrast, a cluster of Circular Solar DAT (CS-DAT) systems can provide the same
20MW capacity on a significantly smaller footprint, allowing developers to site power
directly at "sliver" parcels near urban substations.

Il. Land Savings Analysis: Circular Solar vs. Industry Standard
To hit a 20MW (AC) peak output for an Al campus, the land requirements are as
follows:

Metric (ngll_'\_l)v Baseline 2D(LMrW Circular Solar Net Savings
|Solar Capacity  |[20,000 kW 111,400 KW* |-43% Hardware |
Land Footprint 95.0 Acres 50.0 Acres gf;.\(l)egcres
[Energy Density  |l442 MWh / Acre 1840 MWh / Acre |+90% Density |
Substation Low (Requires Rural [|High (Substation- Faster

Proximity Land) Adjacent) Connection

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

Ill. Anatomy of a 20MW Virtual Power Plant (VPP)
The Circular Solar VPP is not a single sprawling farm; it is a coordinated fleet of
modular "Power Blocks."



The Hub-and-Spoke Model: Twenty TMW clusters (each on 2.5 acres) are
networked via high-speed fiber.

Micro Data-Center (MDC) Integration: Each block features an on-site MDC.
The VPP software acts as the "Conductor," shifting Al compute loads between
blocks based on local sun intensity and BESS (Battery Energy Storage System)
levels.

The "Zero-Export" Buffer: When the grid is congested, the VPP doesn't push
power back—it scales the Al inference tasks on-site to consume the surplus,
effectively acting as a "Negative Generator" that helps the utility manage
frequency.

IV. Revenue Stacking in the 20MW VPP
By operating as a VPP rather than a passive solar farm, the project unlocks three
distinct revenue streams:

1.

2.

3.

Direct Al Inference ($0.130/kWh): The primary use of energy, sold at a
premium to hyperscalers for compute.

Frequency Regulation & Volt-VAR: The BESS units provide millisecond-
response power to the local utility to stabilize the feeder line ($+$$25k/MW/year).
Transmission & Distribution (T&D) Deferral: By placing 20MW of capacity
behind a constrained substation, the VPP eliminates the utility's need for a
multimillion-dollar transformer upgrade.

V. Environmental and Community Impact

Waste Diversion: A 20MW CS-DAT campus upcycles 500 tons of
decommissioned wind turbine blades to serve as ground-mounted parabolic
reflectors.

The Cooling Effect: The 0.90 albedo floor creates a high-reflectivity shield that
lowers ground temperatures by 8°C, reducing the "Urban Heat Island" effect
typically caused by black solar panels on dirt.

Water Conservation: The Nanorock surface stabilizes the soil, eliminating the
dust that typically plagues desert solar sites and reducing panel-washing water
usage by 90%.

VI. Conclusion

The Circular Solar DAT VPP is the "Land-Efficient Engine" of 2026. It allows for 20MW
of Al-grade power to be deployed on just 50 acres—Iland that would normally only
support T0MW of standard solar. By shrinking the footprint, we eliminate the
transmission bottleneck and bring sustainable compute to the grid's edge.



