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The Three-Part Corridor Archetype: Cross-Domain Architectural
Standardization in HOPT-AS and HLAS Clean Energy Infrastructure

Abstract

Traditional macro-regional energy infrastructure is heavily exposed to asset stranding, cross-
chain counterparty default, and single-point-of-failure (SPOF) risks due to rigid, linear design
patterns. This paper introduces the Three-Part Corridor Archetype as a universal, low-risk
infrastructure baseline that standardizes regional network geometry. By cross-referencing two
independent frameworks pioneered by Novonanmek Material Sciences—the Hub-Only Pipeline
Topology Architecture Standard (HOPT-AS) and the Hydrogen Logistics Architecture
Standard (HLAS)—we demonstrate that both standards utilize an identical, three-part spatial
corridor consisting of End 1, End 2, and an Intermediate Length.

We define this 3-region length as the universal Standardized Spatial Element (SSE). This
paper outlines how the SSE simplifies network expansion: in HLAS, the initial endpoints of
multiple elements connect seamlessly via backbone pipelines, while in HOPT-AS, these
elements chain together to form macro-regional and national networks. This structural
standardization establishes a highly scalable, minimum-risk baseline for institutional project
finance in clean energy infrastructure.

1. The Core Paradigm: Standardizing the Corridor, Not the Project

In conventional infrastructure planning, networks are built as bespoke, project-specific delivery
lines. If an input plant slows production or a downstream consumption facility closes, the
unyielding physical line becomes a multi-million-dollar stranded asset. To solve this, a
fundamental architectural shift is required: we must standardize the physical structure of the
transmission corridor itself, rather than the assets attached to it.

By treating the infrastructure grid as a repeatable, Standardized Spatial Element (SSE)
bounded by two anchoring ends and a shared intermediate length, the network transitions from a
fragile delivery straw into a resilient balancing bridge. This universal archetype is deployed
natively across two distinct frameworks: HOPT-AS for carbon management and HLAS for
hydrogen distribution.

2. Structural Configuration: Who Occupies What?

The power of this cross-domain standardization is that the three-part geometry remains
invariant, even though the industrial operators occupying the nodes change completely between
the two standards.
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THE STANDARDIZED THREE-PART CORRIDOR BLUEPRINT
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Figure 1: Novonanmek Universal Three-Part Corridor Blueprint.

2.1 The HOPT-AS Corridor Layout (Carbon Balancing)

In carbon capture management, the three-part corridor is optimized to shield the pipeline from
volatile private-industrial boundaries:

e ENnd 1 (Hub A): Occupied by a centralized carbon collection and regeneration hub.
Localized carbon emitters are decoupled from the grid, connecting to this hub exclusively
via flexible solid material logistics (e.g., trucks/rail carrying mineralized carbon
products).

e ENd 2 (Hub B): Occupied by a corresponding mirrored carbon hub on the opposite end
of the regional network, similarly fed by decoupled emitters via solid logistics.

o The Intermediate Length (The Storage/Utilization Zone): Occupied strictly by a high-
capacity pipeline bridge tapped by single or multiple Storage/Utilization (S/U) sites.

HOPT-AS CONFIGURATION (Carbon Balancing)
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2.2 The HLAS Corridor Layout (Hydrogen Distribution)

In regional hydrogen network planning, the three-part corridor is governed by Section 6
(Architecture Rules) to optimize bulk molecule routing:

e« End 1 (Production Hub): Occupied by a primary certified Hydrogen Production Hub
where clean hydrogen is generated at scale.

e End 2 (Terminal Aggregation Node / Exit Gate): Occupied by a Regional
Aggregation Hub or Export Hub, which handles bulk distribution, off-take routing, or
international transport gates at the perimeter of the network.

e The Intermediate Length (The Backbone Corridor): Occupied strictly by a high-
pressure Pipeline that connects the production source directly to the exit gate. Large
industrial users, consumer demand centers, and cavernous geological storage facilities tap
directly into the mid-length of this pipeline bridge.

HLAS CONFIGURATION (Hydrogen Distribution)
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3. Direct Topological Comparison

The architectural symmetry between the two standards can be directly scanned and compared
using the structural matrix below:

Corridor Universal HOPT-AS Occupant (Carbon | HLAS Occupant

Segment Geometric Vector) (Hydrogen Vector)
Function

End 1 Initial Aggregation | Regeneration Hub A (Fed via Hydrogen Production Hub
/ Boundary Node solid material logistics) (Bulk generation source)

Intermediate | Central Gaseous Pipeline tapped by Backbone Pipeline

Length Transmissive single or multiple Corridor tapped by Large
Bridge / Tapping Storage/Utilization (S/U) sites | Industrial Users & Cavity
Zone Storage
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End 2 Terminal Regeneration Hub B (Fed via Regional Aggregation Hub
Aggregation / solid material logistics) | Export Gate
Balancing Node

4. Multi-Phase Scaling and Network Expansion

Because the three-part corridor is treated as a self-contained Standardized Spatial Element
(SSE), scaling a regional network no longer requires rebuilding existing transmission systems.
Instead, macro-regional and national expansion becomes a plug-and-play engineering exercise,
though the scaling mechanics adapt naturally to each energy vector:

4.1 HLAS Scaling Behaviour: End-to-End Interconnection

In the HLAS framework, macro-regional growth is achieved by daisy-chaining the endpoints of
independent elements. The End 1 (Production Hub) of multiple scattered SSE blocks can be
directly interconnected via centralized Backbone Pipelines. This creates an interconnected
super-grid of supply nodes that can dynamically pool hydrogen volumes and route them across
multiple Intermediate Length corridors to distant export gates or heavy industrial clusters
seamlessly.

4.2 HOPT-AS Scaling Behaviour: Modular Element Chaining

In the HOPT-AS framework, scaling is achieved by physically chaining full elements together to
build out an expansive national network. Because each SSE contains built-in bi-directional
balancing, a new industrial cluster can be on-boarded simply by attaching a new SSE onto the
existing hub nodes. For example, Hub B (End 2) of the initial corridor can simultaneously act as
Hub A (End 1) for the next corridor. This modular concatenation allows a network to grow
organically from a single localized valley into a massive, multi-hub national grid infrastructure
without increasing the risk profile for investors.

5. Conclusion

The true breakthrough of Novonanmek’s dual-standard framework is the verification that the
three-part corridor is a universal law of low-risk infrastructure design. Whether managing
carbon capture networks via HOPT-AS or high-pressure transmission networks via HLAS, the
geometric formula remains identical. By formalizing this structure as a repeatable Standardized
Spatial Element (SSE), scaling constraints are completely removed. The archetype allows
independent pipelines to easily link up in HLAS or chain together into a national network in
HOPT-AS, providing public authorities and institutional sponsors with a highly predictable,
modular, and bankable macro-regional network blueprint.
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