The National Operations Fabric: A Software-Defined Approach to Unlocking Hidden
U.S. Capacity

The United States does not primarily suffer from a lack of physical assets.

We have power plants, transmission lines, ports, rail corridors, factories, warehouses, and
defense production facilities at enormous scale. Yet across these domains, capacity is
routinely stranded, underutilized, or poorly synchronized. Congestion, delays, and
bottlenecks are treated as infrastructure shortages, when in many cases they are
coordination failures.

Before committing hundreds of billions of dollars to new construction, a simpler and faster
question deserves attention:

How much national capacity could be unlocked by coordinating what we already have
more intelligently?

This paper outlines a design-space framing for a new class of infrastructure: a software-
defined coordination layer that connects sector-specific digital twins and orchestration
engines into a shared national optimization fabric.

From “Smart Systems” to Software-Defined Operations

Most modernization efforts today focus on making individual systems “smarter” in
isolation: smart grids, smart ports, smart factories. While valuable, this approach misses a
deeper opportunity.

The larger constraint is not intelligence inside each silo.
Itis the lack of real-time, machine-readable coordination across silos.

Energy does not know where manufacturing intends to scale next.
Logistics does not know where surplus power will exist tomorrow.
Manufacturing does not know where transport capacity will free up next week.

These disconnects silently destroy throughput.

What is needed is not a single national Al, and not centralized command-and-control, but a
fabric that allows independent systems to exchange structured forecasts, capacity
envelopes, and constraint windows in near real time.



The National Operations Fabric (NOF)

The National Operations Fabric is a layered architecture composed of:

1. Telemetry & Secure Data Ingest
Near-real-time operational data from utilities, ports, rail operators, factories,
suppliers, and depots.

2. Sector Digital Twins
Independent digital representations of assets, capacities, and constraints for each
domain (energy, logistics, manufacturing, defense, etc.).

3. Sector Orchestration Engines
Domain-specific optimization engines that generate candidate schedules and
dispatch recommendations.

4. Cross-Sector Exchange Bus (The Fabric)
A shared interface where twins publish and subscribe to forecasts, capacity
envelopes, and flexibility ranges.

5. National Shadow Twin (Observer Role)
A national-level model that observes cross-sector interactions, detects systemic
inefficiencies, and produces advisory-level meta-recommendations.

Execution remains federated.
Intelligence becomes shared.

There is no central command authority. Institutions retain control of their own operations.
The fabric provides situational awareness and optimization insight, not directives.

Why Energy Is the Entry Point

Energy is the ideal first domain:
e |ttouches every sector.
e Physics and constraints are well understood.
e Data already exists at scale.
e Economic effects are fast and measurable.

Even modest improvements in grid orchestration can have large effects. If Al-assisted
coordination unlocks 5-10% effective capacity by reducing congestion, curtailment, and
suboptimal dispatch, the result is equivalent to adding large amounts of new generation—
without building a single new plant.



Lower and more predictable power costs cascade into:
e Cheaper manufacturing
o Faster datacenter deployment
e Lower logistics costs
e Reduced inflationary pressure
Energy orchestration becomes the root node for broader national productivity gains.

Extending the Pattern: Logistics and Defense

Once the energy twin and orchestrator exist, the same pattern naturally extends.

Logistics Twin
Models ports, rail networks, intermodal yards, trucking capacity, and warehouse

throughput. Orchestration reduces dwell time, smooths peaks, and dynamically reroutes
freight.

Defense Industrial Base Twin

Models suppliers, machine tools, labor pools, materials, and energy dependencies.
Orchestration enables surge modeling, supplier substitution, and production
resequencing.

Crucially, these twins exchange information with the energy twin:
¢ Manufacturing queries where low-cost power will exist.
e Logistics routes energy-intensive production toward those zones.
e Defense planners request energy envelopes for surge production.

This creates software-defined surge capacity without massive standing overbuild.

A Hybrid Governance Model

Pure centralization fails politically.
Pure decentralization leaves efficiency on the table.

NOF adopts a hybrid posture:
o Federated execution at the sector and regional level
¢ Nationalintelligence through an observing shadow twin

e Advisory-first recommendations



e Binding authority, if ever added, limited and conditional
Adoption is driven by economic advantage, not mandate.
Participants that follow orchestration guidance benefit from:

e Lower operating costs

e Higher asset utilization

e Faster permitting and investment prioritization

e Reducedrisk
Non-participation becomes economically unattractive.

Minimal Viable Pilot

A practical pilot could involve:
e Three regional energy systems
e Advisory orchestration only

¢ Measurement of effective capacity unlock, congestion reduction, and wholesale
price impact

If even modest gains are demonstrated, the economic case for scaling becomes self-
evident.

The Larger Implication

The United States does not need to “invent” an entirely new industrial base to change its
economic trajectory.

It can achieve large gains by coordinating existing assets at higher- fidelity.

The National Operations Fabric reframes infrastructure modernization from a pure
construction problem into a coordination upgrade of the national operating system.

This is not a silver bullet.
Butitis a high-ROI, low-regret starting point.

Fuller architecture, incentive model, and pilot design exist beyond the scope of this short

paper. The intent here is to open serious discussion around a new class of national

infrastructure: coordination itself.




