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Bypassing the Permitting Wall.
The West Virginia Sovereign Edge

A Strategic Blueprint for Behind-the-Meter Al Compute and Microgrid Orchestration under H.B. 2014.

Prepared For:

WVU Academic Leadership, NSF
RETI Consortium, State Economic
Development, Institutional Partners

Architeet: Michael Noel, Founder, DeReticular

~ Classification: Project Octagon Node 3 Briefing
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The Systemic Bottleneck: Al Demand vs. The Transmission Queue

Legacy Grid-Tied 5-7 Year Wait Times

/4 PJM

Interconnection
Queue

Multi-Million-Dollar

Hyperscale Al
L Substation Upgrades

Data Center

Depleted RTO
Capacity Margins
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The DeReticular Bypass 3-6 Month Deployment Timeline J
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Key Insight: Al hardware depreciates in 18-24 months. |
Attempting to power a 2024 GPU generation on a 2030
utility timeline is a fundamental capital failure. /ﬁ




The Geographic Unlock: West Virginia's Regulatory & Academic Ecosystem

DeReticular Sovereign |
| Deployment i

P

I

The Legal Catalyst

h
The Academic Catalyst -

—{+ *W. Va. Code §24-2-21a: Total PSC Exemption

— |

H.B. 2014 Microgrid Law | $321M NSF RETI Consortium

* Led by West Virginia University (WVU) il b
* Focus on Grid Hardware, Software, & Al

* §24-2F-8 Exemption: Complete PJM queue bypass |
» Preemption of local municipal zoning bans J,,, L$1 60M NSF funding + $161M regional match ‘
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Core Strategy: West Virginia is the only U.S. jurisdiction offering both the statutory protections to
build sovereign microgrids and the Tier-1 R&D infrastructure to validate them. Y




The Paradigm Shift: The Line vs. Spherical Resilience

Legacy Linear
Infrastructure

74

DeReticular
Spherical Resilience

&

Topology

Cascading, central-outward tree

Non-Euclidean, self-healing mesh

Grid Interdependence

100% reliant on PJM interconnect

Zero-to-minimal (Behind-the-Meter)

Deployment Timeline

60—84 Months

3—6 Months

Fault Isolation

Cascading regional blackouts

Localized deterministic islanding
(IEEE 1547.4 compliant, <8ms separation)

Energy Monetization

Passive consumer (subject to LMP)

Active ‘Spark Spread’ arbitrage




Visualizing Statutory Compliance: The Captive Power Ratio

H.B. 2014 requires a Certified Microgrid to consume = 70% of generated power on-site, limiting
external grid exports to < 10%. High-density Al inference is the perfect captive load.

The Input

10 MW

Agra Energy
Generation

The Output
LEGAL
COMPLIANCE | |
8.5 MW

—) RIOS-CC-1000

Al Compute Load 7

I |

~

78,840 MWh/year

| |

n L

—»{| 66,900 MWh/year

—

' Wholesale Market Export: 0.0 MWh
. (=2.0% during emergency balancing) |

Mathematical Proof: Flat, 24/7 Al workloads effortlessly clear the 70% statutory threshold, locking in PSC and interconnection exemptions.




The Sovereign Stack: Architecture of an Edge Node

J“' THE MIND (Software): RIOS Orchestration Layer j

L Real-Time Spark Spread Engine | Sysbox Isolated Runtimes TPM 2.0 Zero-Trust Hardware Oracles /_[
J_, l THE MUSCLE l | \_L
Agra Energy (Biomass Gasifier -> Syngas GenSet) RIOS-CC-1000 (Liquid-Cooled GPUs)
_A& 700V Central DC Bus (S =
a 1 = ==
| 1 Ll-llll J @ @ ;1: ;
— T ElE
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“ Electric freight vehicles feeding biomass to the gasifier, charging directly from the microgrid. ‘

Mathematical Proof: The integrated stack achieves >90% system efficiency through direct DC coupling and waste heat utilization for biomass drying.




Regional Footprint: The Dual-Hub Deployment Blueprint

) Morgantown Hub (The Mind) 3

Role: Primary software authority & Al model training.
Assets: WVU Statler College pipeline, Ascend WV coworking space.
Function: R&D for the RIOS Al Brain and real-time Spark Spread arbitrage

logic.
]_\g 3 - --== DIGITAL/COMPUTE HUB

J_, New River Gorge Hub (The Muscle & Motion)\_[

Role: Rugged physical testbed & logistics proving ground.
Assets: Extreme mountainous topography, deep communication dead zones.
Function: Testing Kurb Kars autonomous navigation without cloud GPS;

]_d\eplnying Hyphanet mesh to bridge telecom dead zones.

=71 PHYSICAL/BIOMASS HUB

Mathematical Proof: The dual-hub strategy optimizes resource utilization by leveraging specialized environments for maximum software develnpméﬁt' B
speed and rigorous physical validation, achieving synergistic operational efficiency >85%.




The Spark Spread Engine:
Real-Time Energy-to-Compute Arbitrage

The RIOS kernel continuously maximizes node profitability by dynamically routing power
based on the real-time value of Al FLOPs versus wholesale energy prices.

Origin Node
RIOS Spark Spread Algorithm calculates
Ve op (Value of Al compute) vs. P, e (PJM Grid Price).

Decision Gate
IS (UFLDF" X EffﬁﬂlT'IF}UtEJ > PLMP?

YES (High Al Demand) NO (Spot GPU Crash or Grid Crisis)

Action Node Action Node
Route power entirely to RIOS-CC-1000. Route power away from GPUs.
» Maximize GPU utilization « Charge local Lithium BESS
» Run batch inference workloads » Process raw biomass via Kurb Kars
» Maintain Captive Ratio >70% » Generate local biochar
» Dispatch to third-party micro-industrial loads




The Sovereign Flywheel:
Six Non-Correlated Profit Centers

Al Compute (CaaS) ol ~ &== HAgra Energy e

=]+ Selling GPU FLOPs to Al Labs. Power for compute +
f— * Output: High-margin revenue & heat. Biochar + Carbon Credits.

haudll Gross Margin: 65-82% : /_[

RIOS Software \_L

Saas licensing to 3rd-party
microgrids + 12% arbitrage cut.

Margin: 85-92% A

Venture Studio ;L

<1| Turnkey node franchising
& IP licensing.

gl Margin: 70-85% ,_ﬂ

DePIN Mesh ﬁ Kurb Kars ﬁ

TPM 2.0 Oracle data Autonomous off-grid EV

verification fees. Y freight for regional timber.
h | : o




Financial Architecture;

Project Octagon Node 3 (10 MW Flagship)

. i i

Capital Expenditure (CapEx) Y Year 2 Unit Economics

=™

Gross Revenue: $59.8M
Total: $33 200,000 Net EBITDA: $53.5M (89.5% Margin)

Unlevered IRR: 142.3%
Payback Period: 0.62 Years (7.4 Months)

—

—

Sensitivity Matrix (Payback Period)

$2.20/hr GPU Rate

Biomass Cost: $35/ton

Payback: 0.62 yrs

Biomass Cost: $50/ton

Payback: 0.64 yrs

GPUs: $18.5M Agra Gasification: $8.5M
Compute Enclosures: $2.4M

Resilience Check: A 42% surge in biomass feedstock cost
extends the project payback period by less than 8 days.

. —




Academic Validation: The Agent-to-Agent (A2A) Outdoor Campus

Partnering with the WVU RETI Engine to validate decentralized, peer-to-peer micro-
economies operating securely at the grid edge.

V Energy Agent

(Agra Gasifier): ,é_" ________
Negotiates power =
pricing. y g

V Compute Agent
(RIOS-CC-1000):

7| Bids for energy based [~
on FLOP margins. j

A

Zero-Trust Hyphanet Mesh
(Bypassing Cellular/Cloud)

\ 4

V Sensor Agent
“4| (TPMOracles): |&”

Signs immutable
environmental data.‘

-

V Fleet Agent

(Kurb Kars):
Dispatches EV trucks
to harvest biomass. y

Security Overlay: Sysbox MicroVM Isolation & TPM 2.0 Cryptography completely

seals the system from oracle attacks or AI workload breakouts.




Threat Mitigation & Deterministic Island Mode

Redundancy Tier 1: N+1 Engine Redundancy

5 MW Syngas T="UE) 5 MW Syngas
(100% Load) ’lliEI (Warm Standby)

Automatically shifts from biomass to coal-bed methane if forestry supply is interrupted (45-day on-site reserve).

5 MW Syngas
(100% Load)

Redundancy Tier 2: Transient Load Suppression

BESS Module | || ] ]| =700V DC Bus

2 MW / 2 MWh Lithium BESS absorbs rapid GPU load spikes in <4 milliseconds to prevent voltage sag.

Redundancy Tier 3: Islanding

"\ Breaker  Node Connection

Solid-state breaker switch triggers in <8 milliseconds, physically detaching the node from the grid
upon detecting external frequency instability (IEEE 1547.4 compliant).




Project Octagon Node 3: The 10 MW Sovereign Blueprint

The Perimeter
Certified Microgrid District

Boundary (W. Va. Code P |-
§58-2:21). Zero municipal 7 RN B

1
p- The Generation

| Agra Energy Plasma Gasifiers
(78,840 MWh/yr) fed by 40k
tons/yr of regional biomass. 4

zoning interference. 4 =

4 The Load

3.6 MW Installed
RIOS-CC-1000 Al
Compute Modules.
Satisfying the >70%
captive power ratit)‘

V The Motion

Kurb Kars Autonomous
Off-Grid DC Charging Bay‘

V" The Storage
2 MWh LFP BESS
+ 700V Direct DC Bus. y

This is not theoretical software. It is fully engineered, statutorily protected,
b hard physical infrastructure ready for immediate ground-breaking. N




Tactical Execution: The September 1 Activation Blueprint

Phase 1 Phase 2 Phase 3
Immediate: Aug 1- Aug 31 Mid-Term: Sept 1 - Oct 31 Execution: Nov 1- Q12027
Regulatory & Ascension Academic Integration & Site Prep Hardware Deployment

Complete Ascend Finalize 35-mile Delivery of Agra
WV onboarding for radius biomass Energy units &
MorgantownHQ. ke g 2014 Certified  S“FRYamonc™  Secure A2 Execute TOOVDCBUS: pelivery ofinitial ~ Commissioning
Microgrid District : Outdoor WWVU/RETI R&D 1.2 MW of Node 3.
petition with WV Campus land. framework. RIOS-CC-1000
Division of Economic compute
Development. enclosure.

SECURING CAPITAL. FINALIZING PERMITTING. BREAKING GROUND.



