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Every major technological revolution begins long before the world recognizes its 

significance. 

 

Electricity, semiconductors, the Internet and artificial intelligence each started as isolated 

scientific discoveries before becoming the foundations of civilization. Project 12742 is built 

on the conviction that the next transformation will emerge from the convergence of 

autonomous energy systems, new communication architectures and artificial intelligence, 

disciplines the initiative expects to evolve together over the coming decades into resilient, 

decentralized and globally accessible infrastructure. 
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Project 12742 is not a race to build the next device. It is an effort to understand what 

comes after today's technological paradigm, pursued by scientists, engineers, 

mathematicians, AI researchers and industrial partners who share one objective: to 

investigate scientific possibilities that could shape the infrastructure of the twenty -first 

century and beyond. 

 

The project welcomes rigorous scientific discussion, transparent validation and 

international collaboration as essential parts of this journey. 

 

Some research answers today's questions. Project 12742 is dedicated to discovering 

tomorrow's questions.  

 

The future is rarely invented in a single breakthrough. It emerges when independent 

scientific revolutions begin to converge. Project 12742 explores that convergence.  
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Executive Summary 

Energy is no longer infrastructure. It becomes the network itself. 

Project 12742 is a three-phase research and development program from the Neutrino® 

Energy Group, built to connect three things that have historically been treated as separate 

engineering problems: energy, communication, and artificial intelligence. This paper covers 

Phase I, which lays the groundwork for everything that follows. 

The premise is simple to state and consequential in practice. Once a device has permanent, 

maintenance-free power, it stops being an intermittently available object and becomes 

something else entirely: an always-on node. Not a smarter battery. Not a better solar panel. 

A different category of thing. 

For most of the connected-device era, energy supply and communication infrastructure 

have been built as two separate layers. First you solve power, then you build a network on 

top of it. Phase I collapses that sequence. Any autonomous energy source can, by its own 

continuous operation, function simultaneously as an intelligent communication node. 

Energy stops being a precondition for connectivity and becomes indistinguishable from it. 

This shift unlocks a specific and practical set of capabilities: remote monitoring that never 

goes dark, predictive maintenance that catches problems before they cause downtime, 

fleet-wide coordination across machines that were previously isolated, and security updates 

that reach devices regardless of where they're deployed, all without the battery 

dependency that currently limits how and where connected devices can operate.  

It also changes what a hardware product is worth over time. A device that only sells power 

once looks very different from a device that continues to generate data, diagnostics, and 

service value for as long as it runs. That shift, from a one-time hardware sale to an ongoing 

platform, is where the economic story of Phase I ultimately leads. The chapters that follow 

lay out the reasoning behind each piece of this, without getting ahead of what Phase I is 

actually claiming to solve. 
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The Weakness Nobody Is Solving 

Ask most people what's holding back the promise of a fully connected world, sensors 

everywhere, machines that report on themselves, devices that coordinate without a human 

checking in, and they'll point to processing power, or 5G rollout, or AI models getting 

smarter. Those aren't wrong areas of progress. They're also not the bottleneck.  

The bottleneck is power supply. It always has been. 

Consider a sensor network scattered across a forest, monitoring soil moisture, temperature, 

and early signs of fire risk. Each sensor runs on a battery. Batteries in remote terrain don't 

get swapped on a convenient schedule, they get swapped when someone can physically 

reach them, which in a forest might mean weeks or months of downtime per unit, precisely 

during the periods when monitoring matters most. Solar panels help, until the sensor sits 

under canopy cover, or the season turns cloudy, or snow covers the panel for a stretch of 

winter. The network's actual reliability has nothing to do with its sensors or its software. It's 

a function of whichever battery is closest to dying. 

Scale that same problem up to an industrial setting: a fleet of machines on a factory floor or 

a remote job site, each one capable of reporting vibration data, temperature drift, or early 

wear patterns that predict failure before it happens. The intelligence to interpret that data 

exists. The connectivity to transmit it exists. What frequently doesn't exist is a power source 

reliable enough to keep the reporting continuous, so the fleet ends up monitored in 

fragments instead of as a whole. 

Medical devices carry the same weakness with higher stakes. A wearable or implantable 

monitor that needs a battery change is a monitor with a known failure window built into its 

design. A smart building's sensor network faces a quieter version of the same issue: 

hundreds of sensors, each one a minor maintenance liability, and the cumulative cost of 

keeping them all alive rarely gets accounted for until it's already a problem.  

None of this is a software failure or a connectivity failure. It's an energy failure, and it's been 

treated as a secondary concern for long enough that most of the industry has learned to 

design around it rather than solve it. According to Statista figures cited in current market 

research, the number of IoT-connected devices was expected to reach roughly 19.8 billion 
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by 2025, with growth projected to pass 31 billion by 2030, which means the scale of this 

weakness is already enormous and growing faster than the fixes for it.  

 

  

The Paradigm Shift: From Energy + Communication to Energy = 

Communication 

Industries tend to build in layers, and for connected devices, the layering has always gone in 

the same order. Solve power first. Once power is handled, add the radio, the protocol stack, 

the network architecture. Energy and communication have functioned as two separate 

systems stacked on top of each other, engineered by different teams, sourced from 

different suppliers, and treated as unrelated problems that happen to share a device 

enclosure. 

Project 12742 starts from a different premise: what if those two layers were never meant to 

be separate in the first place? For the first time, energy and communication are merging 

into a single infrastructure. 

An autonomous energy source that generates continuous, maintenance-free power doesn't 

need communication capability bolted on afterward as a separate system. The moment a 

device has permanent power, it already has what communication infrastructure has always 
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needed most: a source of energy that doesn't run out, doesn't need to be scheduled around, 

and doesn't impose a duty cycle on when the device is allowed to transmit. Continuous 

power and continuous connectivity turn out to be the same requirement viewed from two 

different angles. 

The Neutrino Power Cube is the physical example of this principle in its current form. It's a 

compact, solid-state generator that produces 5 to 6 kilowatts of continuous net output 

using neutrinovoltaic technology, which converts ambient environmental fluxes 

(electromagnetic fields, thermal fluctuations, particle interactions) into usable electrical 

current through graphene-based heterostructures and semiconductor interfaces. What 

matters for this paper isn't the engineering detail of how that conversion happens, it's what 

permanent power availability does to the device once it's there: it stops needing a 

communication system added on top, because the same continuous energy supply that 

powers it is what makes always-on communication possible in the first place. 

 

  

The Intelligent Energy Node 

A battery-dependent device spends most of its life managing scarcity. It wakes up to take a 

reading, transmits as briefly as possible to conserve charge, then goes back to sleep. Every 
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design decision, how often it reports, how much data it sends, whether it can run onboard 

analysis at all, gets shaped by how much power is left and how long it needs to last.  

A permanently powered device doesn't carry that constraint, and what it can do instead 

looks less like an incremental improvement and more like a different kind of object. It can 

hold continuous communication with centralized or decentralized AI systems rather than 

checking in occasionally. It can report its own operational status in real time instead of 

waiting for a scheduled interval. It can receive software and security updates the moment 

they're available, rather than during the narrow windows when it happens to be awake and 

connected. It can detect its own maintenance needs automatically, flagging wear or drift 

before failure rather than after. It can coordinate with other nodes nearby, forming local 

clusters of devices that share information rather than operating as isolated units. And 

cumulatively, across enough devices, it becomes part of something larger: a global 

infrastructure layer that is simultaneously energetic and informational.  

This isn't limited to a single category of hardware. Smart home systems, medical technology, 

mobile and IoT infrastructure, industrial equipment, electric vehicles, and environmental 

and climate sensing systems all share the same underlying weakness described earlier, and 

all stand to gain the same capability once power stops being intermittent. The specific 

application changes. The underlying shift, from a device that periodically wakes up to one 

that's simply always there, doesn't. 
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Permanent Operational Readiness 

There's a difference between a system that can do something and a system that's always 

doing it, and that difference is where most of the practical value in Phase I actually lives.  

A device with intermittent power can, in principle, monitor its own state, transmit 

performance data, catch faults early, run AI-based analysis, and cooperate with nearby 

systems. In practice, it does all of this on a schedule dictated by however much charge is 

available, which means the monitoring is real but the readiness is fictional. A fault that 

develops between check-ins goes unnoticed until the next scheduled wake cycle, however 

far off that happens to be. 

Permanent power changes the nature of the readiness itself, not just the frequency of 

activity. A continuously powered system monitors constantly because there's no reason not 

to. It transmits in real time because holding data back to conserve charge is no longer a 

design requirement. It runs analysis continuously rather than in bursts, and it cooperates 

with other systems as an ongoing behavior rather than a scheduled event. The contrast isn't 

really about how much any single device can do at its peak. It's about how consistently it's 

present, and a system that's always there behaves fundamentally differently than one that 

shows up occasionally, no matter how capable it is during the moments it's awake.  

 



   

 

10 
 

  

Millions of Nodes: How the Network Grows 

Traditional communication networks grow through deliberate infrastructure investment. 

Someone builds a tower, lays cable, or launches a satellite, and coverage expands in 

whatever pattern that investment follows. The network and the devices using it are built 

and expanded separately. 

An intelligent energy network doesn't grow that way. It doesn't need new antennas or 

towers to expand its reach, because every new energy device installed anywhere is, by the 

nature of what it is, a new point in the network already. There's no separate bui ld-out step. 

The growth of the energy infrastructure and the growth of the communication 

infrastructure are the same event happening once. 

That has an interesting effect on how the network's scale should be thought about. One 

Power Cube is a product, installed to solve one location's power problem. A million Power 

Cubes, spread across homes, industrial sites, remote installations, and vehicles, start to 

behave like a network, capable of the kind of distributed monitoring and coordination 

described in earlier sections. Ten million starts to look less like a collection of individual 

devices and more like a single intelligent system with millions of sensing and communicating 

points. A hundred million stops being a product category altogether and becomes 

something closer to infrastructure, in the same sense that roads or power grids are 

infrastructure rather than products. 

For two hundred years, humans have built machines. We built them to be operated: started, 

stopped, maintained, replaced, always under a hand somewhere on the controls. What's 

beginning here is different in kind, not just in degree. A network of continuously powered, 

continuously communicating nodes doesn't wait to be operated to be useful. It reports, 

flags, and coordinates with its neighbors on its own, forming relationships between 

machines that no one has to broker by hand. That's not a claim about machines becoming 

independent of human purpose. It's a claim about the nature of the connections between 

them changing, from wires and schedules we design one at a time, to a living structure of 

exchange that grows on its own once enough nodes exist to sustain it. 
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None of this is a forecast of specific adoption numbers. It's a description of what happens 

conceptually as the same underlying unit multiplies, and why the network effect here is 

structurally different from how communication networks have historically been built. 

  

  

The Economic Shift: From Hardware to Platform 

Sold as a standalone unit, an energy device has a fairly simple business model: someone 

buys it, it generates power, the transaction is largely complete once the sale closes. 

Whatever value the manufacturer captures, it captures once. 

  

An intelligent energy node works differently, because the same continuous operation that 

makes it always-on also makes it a continuous source of value beyond the power itself. It 

generates data about its own performance and environment. It can flag its own diagnostics 

before something fails. It can receive and confirm software and security updates over time 

rather than as a one-time installation. Across a fleet, it enables coordination and 

management functions that only make sense when the devices involved are always 

reachable. All of that adds up to a set of services, data access, diagnostics, update delivery, 
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fleet coordination, energy optimization, that a business can reasonably offer on an ongoing 

basis rather than bundling into a single purchase price. 

  

This is the difference between selling hardware and operating a platform. Hardware 

companies live and die on unit sales and replacement cycles. Platform companies build 

recurring relationships with the devices and customers already in their installed base. The 

industry has already seen versions of this shift elsewhere, printers that make their money 

on ink subscriptions rather than the printer itself, industrial equipment sold with predictive 

maintenance contracts attached. The intelligent energy node applies the same logic to a 

category, autonomous power devices, that hasn't previously had the always-on connectivity 

needed to support it. This is grounded, plausible business reasoning based on capabilities 

the node genuinely has, not a projection of specific revenue or market size, which this paper 

doesn't attempt to estimate. 
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Building the Foundation for Phase II 

Phase I isn't only valuable in what it accomplishes on its own. It also builds the physical and 

structural base that Phase II will depend on entirely. 

By the time Phase I's premise is realized at any meaningful scale, millions of continuously 

active nodes will already exist, each one equipped with energy generation, electronics, 

sensing capability, computing, and AI connectivity. That combination, present and running 

at scale, is not a byproduct of Phase I. It's the actual infrastructure Phase II is designed to 

build on top of. 

The clearest way to understand what Phase I represents is to look at how communication 

itself has been rebuilt before. Every communication system humans have relied on, the 

telegraph, the telephone, radio, the internet, only became possible once electrification 

reached far enough to carry it. Electricity came first, quietly, as infrastructure nobody 

thought of as communication technology at all. Communication was simply what got built 

once that electrified foundation was in place widely enough to support it.  

Phase I is that same moment arriving again, at a different layer: energy availability, not 

electrification exactly but the same underlying logic, becoming the foundation that a new 

communication layer gets built on top of. Holger Thorsten Schubart has also framed this at a 

smaller scale: the internet existed before the smartphone did, and the smartphone wasn't a 

separate invention that happened to arrive nearby, it was built directly on internet 

infrastructure that already worked. Phase I plays the same role for what comes next, at the 

scale the electrification comparison makes clear. 

This paper won't describe what Phase II attempts to do. It's the layer that has to exist first.  
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The Foundation, Not the Finish 

Phase I of Project 12742 solves a specific, well-understood problem: connected devices have 

been limited by power, not by intelligence or connectivity, and permanent energy 

availability turns an intermittently active device into something structurally different, an 

always-on node capable of continuous communication, monitoring, and coordination.  

That alone justifies the work. But Phase I was never designed only to stand on its own. Every 

node it puts into operation becomes part of the base layer that the rest of Project 12742 is 

built on, the same way infrastructure quietly enables whatever gets built on top of it long 

after the infrastructure itself stops being the interesting part of the story.  

What comes next reaches toward communication that extends beyond what today's 

networks can touch. 
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Methodology and Sourcing Note 

This paper draws on the Neutrino® Energy Group's published technical materials and 

product specifications for the Neutrino Power Cube, alongside established industry 

literature on the power-supply constraint affecting connected devices. Where figures on IoT 

device counts or battery-related costs are cited, they come from third-party market 

research and industry publications, not from Neutrino® Energy Group internal data. The 

network growth progression, platform economics, and Phase II bridge described in this 

paper are conceptual and forward-looking framing rather than measured outcomes or 

forecasts, and should be read accordingly. The tagline "Energy is no longer infrastructure. It 

becomes the network itself." is introduced in this paper as the identity marker for the 

Project 12742 series and is flagged for consistent reuse in Phase II and Phase III where it fits 

naturally. 

   

Disclaimer and Document Details 

This document describes the Neutrino® Energy Group's research direction and product 

architecture as of the publication date below. Network growth scenarios, platform 

economics, and references to Phase II are illustrative and conceptual, describing a direction 

of development rather than a guaranteed outcome, timeline, or financial projection.  

This paper is the first installment of Project 12742, an international interdisciplinary research 

initiative exploring the long-term convergence of autonomous energy systems, advanced 

communication architectures, and artificial intelligence, with contributions spanning physics, 

materials science, semiconductor engineering, systems architecture, information theory, AI-

assisted scientific analysis, industrial development, and international technology 

collaboration. 

Version: v1.0 

Publication date: July 2026 

Prepared by: Neutrino® Energy Group  
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