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INTELLECTUAL PROPERTY, COPYRIGHT, AND
TERMS OF USE

© 2026 Novonanmek Material Sciences Private Limited. All Rights Reserved.
1. Proprietary Framework & Trademarks

The concepts, terminology, structural taxonomies, and matrices contained within this
document—including but not limited to Nuclear Engineering Interface Architecture (NEIA),
Demand Envelope Class (DEC), Reactor Capability Class (RCC), Energy Integration
Architecture (EIA), Converged System Class (CSC), and the DEC x RCC Deterministic
Matrix—are the exclusive intellectual property of Novonanmek Material Sciences Pvt. Ltd. The
terms "NEIA", "Nuclear Engineering Interface Architecture", and associated classification codes
are protected under trademark law.

2. Permitted Internal & Educational Use

Permission is hereby granted to academic researchers, engineering firms, Small Modular Reactor
(SMR) developers, and industrial energy consumers to read, reference, and utilize the NEIA
framework solely for internal, non-commercial evaluation, academic research, and preliminary
in-house feasibility studies. Internal use by a company to assess its own assets or technology
compatibility is permitted, provided that any internal documentation explicitly cites the author
and publisher as outlined in the "How to Cite" section.

3. Strict Commercial Software & Product Restrictions

While internal organizational assessments are permitted, no commercial entity may encapsulate,
program, or integrate the NEIA taxonomy, the Deterministic Matrix (Section 6), or its defining
matrix logic into any commercialized software applications, automated engineering toolkits,
external SaaS platforms, or proprietary industrial design engines intended for sale, lease, or third-
party distribution without securing an explicit, prior written commercial license agreement from
Novonanmek Material Sciences Pvt. Ltd.

4. Authorized Certification & Compliance Limits

The NEIA framework is an industry standard designed to classify cross-domain system
compatibility. No project, industrial facility integration, SMR deployment design, software
system, or hardware interface may be designated, marketed, or advertised as "NEIA Compliant,"
"NEIA Certified," or "NEIA Validated" unless such certification is officially issued directly by
Novonanmek Material Sciences Pvt. Ltd., or by an engineering entity explicitly authorized in
writing by Novonanmek. Unauthorized use of these terms to imply compliance constitutes
trademark infringement and unfair competition.
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LEGAL DISCLAIMER AND LIMITATION OF
LIABILITY

1. "As-Is" Conceptual Basis

This paper introduces a high-level conceptual, deterministic, and architectural taxonomy for
industry standardization. It does not constitute a final engineering design, a physical
thermodynamic blueprint, a nuclear safety analysis, or a site-specific balance-of-plant
deployment plan.

2. No Warranty or Guarantee

This framework is provided on an "as-is" and "as-available" basis. Novonanmek Material
Sciences Pvt. Ltd. makes no representations or warranties of any kind, express or implied,
regarding the accuracy, completeness, operational viability, thermodynamic efficiency,
mechanical safety, or regulatory licensing outcomes of the configurations described herein.
Novonanmek explicitly disclaims all implied warranties, including but not limited to warranties
of merchantability, fitness for a particular engineering or industrial purpose, and non-
infringement.

3. Absolute Limitation of Liability

Nuclear engineering, Small Modular Reactor (SMR) integration, and high-temperature industrial
coupling involve ultra-hazardous environments, strict regulatory regimes, and massive capital
allocation. Any physical application, software modeling, or computational simulation based on
the NEIA framework is executed at the sole risk and discretion of the user.

Under no circumstances shall Novonanmek Material Sciences Pvt. Ltd., its directors, employees,
or affiliates be liable for any direct, indirect, incidental, special, consequential, or punitive
damages—including but not limited to thermal-hydraulic failure, primary system breach, facility
downtime, loss of industrial production, regulatory penalties, or capital loss—arising out of or in
connection with the use, misuse, interpretation, or implementation of this framework, even if
advised of the possibility of such damages.

HOW TO CITE THIS WORK

For academic and professional citations, please use the following format:

Sinha, A. (2026). Nuclear Engineering Interface Architecture (NEIA): Standardizing SMR
Integration. Novonanmek Material Sciences Private Limited. Technical Report Ref: NEIA-STD-
2026-V1. Available at: novonanmek.com
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Technical Sections

1. Why Standardization Matters

Nuclear energy can serve a wide range of industrial and energy applications, but application
demands and reactor capabilities vary significantly.

Without standardization, every reactor—application combination becomes a separate integration
exercise.

This limits repeatability and makes comparison across technologies and applications difficult.

Standardization converts this open-ended integration space into a finite set of defined classes and
configurations.

The framework establishes:

e Demand Envelope Classes (DEC) to standardize application requirements.

o Reactor Capability Classes (RCC) to standardize reactor-side capabilities.

o Energy Integration Architectures (EIA) to standardize the interface between them.

e A Deterministic Matrix to define allowed, conditional, and prohibited combinations.

e Converged System Classes (CSC) to provide a common description of the resulting
system configuration.

The objective is not to select a reactor or determine a project design.

The objective is to ensure that reactor—application integration is described using a common,
repeatable standard architecture.

2. The Three-Point Structure

The framework can be represented through three principal elements:

END 1 INTERMEDIATE END 2
Demand Envelope Class Energy Integration Architecture Reactor Capability Class
(DEC) (EIA) (RCO)
Application requirement Standardized integration architecture Reactor capability

in simple terms:
DEC < EIA < RCC

The two ends are independently classified.
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The intermediate architecture provides the standardized connection between them.

The resulting system arrangement can then be represented through a Converged System Class
(CSO).

3. END 1 — Demand Envelope Class (DEC)

The Demand Envelope Class standardizes what the application requires, independent of any
reactor technology.

The classification considers:
e Required temperature,
e Required pressure,
e Required energy form, and

o Load profile or multi-output requirement.

The standardized demand classes are:

Class Standardized Demand

DEC-01 Low-temperature thermal <150°C

DEC -02 | Medium-temperature thermal 150-400°C
DEC -03 | High-temperature thermal 400—700°C
DEC -04 | Ultra-high-temperature >700°C

DEC -05 | Power generation / steam cycle

DEC -06 | Hybrid / multi-output

The DEC classification therefore creates a common application-side language without reference
to a specific reactor.

4. END 2 — Reactor Capability Class (RCC)

The Reactor Capability Class standardizes what the reactor can provide, independent of the
application.

The classification considers:

e Reactor outlet temperature,
e Pressure capability,

e Coolant type,

o Isolation requirements, and
e Operational flexibility.
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The standardized reactor capability classes are:

Class Standardized Reactor Capability

RCC-A | Low-temperature water-cooled <350°C
RCC-B | Medium-temperature water-cooled 350-450°C
RCC-C | Medium-temperature non-water >400°C
RCC-D | High-temperature advanced >500°C

RCC-E | Ultra-high-temperature >700°C

The RCC classification creates a common reactor-side language that can be used across
technologies and vendors.

5. INTERMEDIATE — Energy Integration Architecture (EIA)

The Energy Integration Architecture standardizes how the application and reactor sides are

connected.

Five architecture classes are defined:

Class Architecture Standard Description

EIA-1 Direct Coupling Reactor output is used directly

EIA-2 Supplemental Matching Additional energy is used to bridge the required
thermal condition

EIA-3 Intermediate Loop Reactpr and application are separated through an
isolation loop

EIA-4 Indirect Conversion Reactor outpu't is converted through another energy or
thermodynamic system

EIA-S Hybrid Multi-Output ls\;lfztl;ﬁle energy outputs are integrated within the

These architecture classes provide a finite vocabulary for configurations that would otherwise be
described differently from project to project.

6. The Deterministic Matrix

The central element of the standardization framework is the Deterministic Matrix.

It maps:

DEC x RCC — EIA

Each matrix cell describes the standardized relationship between a demand class and a reactor

capability class.
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Importantly, the matrix does not treat every combination equally.

Three relationship states are used:

Symbol

Standardized Meaning

Allowed configuration

A

Conditional configuration

X

Prohibited configuration

The conditional designation is important. It preserves combinations that are recognized within
the framework but require additional integration provisions represented by the applicable EIA.

The exact matrix is:

RCC-A RCC-B RCC-C Med-T | RCC-D High- | RCC-E Ultra
DEC 4 /RCC > Low-T LWR Med- T LWR | Non-water T Advanced | High-T
MEIA-1;

- - v - - - -

DEC-1 Low-T Heat BciA3 BciA-1 AEIA-3 /A\EIA-3 A\ EIA-4
MeiA-1; /NEIA-3;

- - - v - -

DEC-2 Med-T Heat | A\ EIA-2 MEiA2 BciA-3 INEIA4 AEIA-4
. MEIA-3;

- - - v - v -
DEC-3 High-T Heat | X /\ EIA-2 EciA-3 FZcina MEiA-4
DEC-4 Ultra High-T | X X /\EIA-3 /\EIA-4 v [
DEC-5 Power EIA-1; MEIA-3;

v - v - -
(Steam) Egein-1 AEIA-2 MEiA3 /A\EIA-4 AFIA-4
DEC-6 Hybrid /\EIA-5 A EIA-5 A EIA-5 MEIA-5 EIA-5

This matrix is the core standardization mechanism.

It establishes who can connect with whom, through which standardized architecture, and
under what status.

A combination can therefore be:

Allowed, where the architecture falls within a defined standard configuration

Conditional, where the combination remains within the framework but requires additional
integration provisions.

Prohibited, where the combination is outside the permitted configuration space

This prevents the same fundamental integration question from being reconsidered independently
for every project.
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7. Converged System Class (CSC)

Once the integration architecture is established, the overall configuration can be represented
through a corresponding Converged System Class.

EIA CSC Standardized System Configuration
EIA-1 CSC-1 | Direct coupling system

EIA-2 CSC-2 | Supplemental thermal system

EIA-3 CSC-3 | Isolated intermediate-loop system
EIA-4 CSC-4 | Indirect conversion system

EIA-5 CSC-5 | Hybrid multi-output system

CSC therefore provides a standardized name for the resulting system architecture.
The complete standardized structure becomes:

DEC + RCC — EIA — CSC

8. What the Framework Achieves

The framework creates a common language across reactor developers, application owners, EPC
organizations, equipment suppliers and other stakeholders.

It standardizes four fundamental questions:

What does the application require? — DEC

What can the reactor provide? — RCC

How can the two be integrated? — EIA

What is the resulting system configuration? — CSC

The deterministic matrix then establishes which combinations are allowed, conditional, or
prohibited.

The framework does not make reactor-selection or project-design decisions.

It standardizes the configuration space within which those projects can be described and
developed.

9. Conclusion

NEIA standardization converts reactor—application integration from an open-ended engineering
description into a finite set of defined classes and configurations.
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The three-point structure is:

Demand Envelope Class — Energy Integration Architecture — Reactor Capability Class
The deterministic matrix connects these elements and preserves the distinction between:
Allowed configurations

/\ Conditional configurations

X Prohibited configurations

The Converged System Class then provides a common description of the resulting architecture.
The objective is not to make every reactor or application identical.

The objective is to ensure that fundamentally similar integration arrangements are classified,
bounded and communicated in the same way across projects.

Standardization transforms nuclear energy—application integration from a collection of
bespoke interfaces into a repeatable set of defined configurations.
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