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Abstract: This paper introduces a novel circuit design that challenges conventional notions of energy 
conservation. Departing from traditional paradigms, this innovative design offers a potential solution to global 
energy challenges and environmental concerns. Contrary to prevailing misconceptions, the paper explicitly 
rejects the possibility of creating energy from nothing and dismisses the perpetual motion concept as a flawed 
model. Instead, it presents a novel “energy-circuit” design based on a new principle named “short-parallel 
connection” within an electrical short circuit scenario. This configuration defies conventional expectations by 
demonstrating the production of a measurable electrical current, even under conditions of extremely low 
resistance, previously thought to result in infinite current. This innovative circuitry represents the first reported 
instance of apparent energy creation within a classical electrical system under non-ohmic conditions. The 
experiment began with a power input of 2.5𝑊. The “energy-circuit” produced an output power averaging 
7.4𝑊, which is 2.96 times higher than the input power. The generated short circuit current increased from the 
expected 0.5𝐴 to 8.7𝐴, and the output short circuit voltage was measured at 0.84𝑉. Furthermore, the short 
circuit current exhibited a constant behavior, contrary to the traditional notion of ever-increasing current 
during short circuits. The experiment was conducted for 3  minutes with measurements taken every 2 
seconds, providing a detailed study of a short circuit event within this specific electrical circuit. Simulated 
experimental results further demonstrated the transformation of non-ohmic power within the energy-circuit 
to ohmic power through a voltage boosting circuit that maintains a constant high short circuit current. The 
computed power output from the energy-circuit was 56.2𝑊, significantly exceeding the initial energy-circuit 
power input, illustrating that in real-world scenarios, the proposed circuit overcomes the notion of total energy 
use or loss within a circuit, thus creating energy as desired. The implications of this innovative circuit design 
are far-reaching, with potential applications in self-charging electric vehicles, enhanced microgrid efficiency, 
and the integration of renewable energy sources. This paper not only advances scientific understanding but 
also provokes philosophical discourse on the evolving nature of scientific inquiry.  

Keywords: energy-circuit; energy generation; energy conservation; circuit analysis; electrical short 
circuit; modified Ohm’s Law; self-charging circuits 

 

1. Introduction  

Addressing the pressing energy crisis has been a paramount goal driving numerous innovations 
and scientific endeavors [1], [2]. With declining fossil fuel reserves, environmental degradation, and 
a increasing global population, the quest for sustainable and abundant energy sources has never been 
more critical [3], [4], [5], [6]. The potential challenge to the law of energy conservation within classical 
settings offers a promising avenue to tackle myriad societal challenges, from alleviating the energy 
crisis to reducing noise pollution from fossil fuel consumption, curbing greenhouse gas emissions, 
and advancing knowledge in physics and engineering. Recent endeavors to challenge the law of 
energy conservation have been marred by misconceptions, ranging from the unsubstantiated claims 
of perpetual motion machines (PMMs) capable of generating infinite energy ([7], [8], [9]) to the 
assertion that creating energy within a classical closed system is fundamentally impossible ([10], [11], 
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[12]). These misconceptions, often grounded in conventional scientific beliefs, have constrained 
exploration in the search for innovative energy solutions. Consequently, this paper aims to provide 
a fresh perspective by identifying and correcting prevailing misconceptions surrounding attempts to 
breaking the law of energy conservation, as exemplified by ([7], [9], [13], [14], [15]). The prevalent 
misconceptions surrounding the generation of energy without external sources are scrutinized in this 
paper from both scientific and philosophical perspectives. One common misunderstanding 
challenges the fundamental philosophical principle asserting that “something cannot come from 
nothing [16], [17]”. It is argued that reconciling the creation of energy within a closed system with 
this philosophical tenet is essential. Additionally, concerns are raised regarding the widely held belief 
that the absence of PMMs serves as conclusive evidence against the violation of the law of energy 
conservation [18], implying that energy cannot be created. This paper questions this assumption by 
highlighting the inherent contradiction within the concept of deriving energy from nothingness. 
Furthermore, the reliance on PMMs as perfect models to demonstrate the impossibility of breaking 
the law of energy conservation is challenged. It is argued that such a perspective overlooks the 
necessity of a machine with 100% efficiency, where energy is neither lost nor gained, in order to 
substantiate the violation of the law. The paper prioritizes the practicality of a hypothetical system 
over the mere act of violating a law. It argues that treating experiments, especially those related to 
energy creation or generation, as purely inductive processes, particularly when considering systems 
modeled after Perpetual Motion Machines, is flawed. Experiments are grounded in specific empirical 
observations and cannot be solely refuted by inductive reasoning. Therefore, breaking the law of 
energy conservation requires the invention of novel methods or a combination of conventional and 
unconventional approaches to integrate new energy generation techniques with existing engineering 
and science systems. This perspective challenges the conventional understanding of the energy 
conservation principle, as methods within current frameworks are unlikely to circumvent the law. 
An anomalous experiment is proposed: measuring the electrical short circuit current and its impact 
on an electrical energy system. The paper aims to introduce a hybrid experimental approach, 
combining conventional and unconventional designs, with a specific focus on using the electrical 
short circuit as a potential source for excess energy creation, given some energy input. This approach 
offers several novelties, including: the first experiment to measure and characterize electrical short 
circuit current in a classical circuit energy system; the first experimental framework demonstrating 
potential energy creation, violating the law of energy conservation; and a method to transition an 
electrical energy system from non-ohmic to ohmic behavior for compatibility with current 
engineering systems. The paper presents an innovative circuit design that challenges the law of 
energy conservation. This unique design deviates from conventional electrical systems, transitioning 
from an anomalous state to more traditional circuits. 

Leveraging a modified version of Ohm's Law that has been proven to predict electrical short 
circuit current, [19], the proposed energy circuit originates from an electrical short circuit. This 
approach challenges the conventions of traditional energy generation systems. While concerns may 
arise about the proposed solution, as is common with any innovative electric circuit, the experimental 
results demonstrate that the assumption of a continuously increasing electrical short circuit current 
during a short circuit is incorrect. In fact, the obtained results show that electrical short circuit current 
can be measured as a constant quantity. The proposed circuit design incorporated considerable safety 
measures, and this paper reports with confidence that electrical short circuit current can be measured 
for a longer duration without destroying the energy system itself. It is essential to highlight the 
numerous benefits this solution brings to our present society. From transforming electric vehicles to 
addressing contemporary challenges, the potential applications of this innovative circuit are vast and 
promising. The journey towards challenging the law of energy conservation extends beyond mere 
violation of the law itself; it involves exploring concepts of energy destruction, creation, or a blend of 
both. Such feats may require harnessing scientific anomalies like the electrical short circuit discussed 
in this paper. 
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1.1. Analogical Insights and Limitations of Energy Conservation 

The law of energy conservation, often understood as the impossibility of creating or destroying 
energy, can be illustrated by a simple analogy: Imagine a sealed room filled with a fixed number of 
inert cubes. Over time, the number of cubes remains constant, even when checked periodically. This 
analogy reflects the fundamental principle that energy is conserved, as stated in [12]. To extend this 
understanding to the electrical domain, consider a water tank analogy. Imagine having three 
cylindrical tanks of equal diameter (𝑑) and volume (𝑎ଷ) filled with water. Each tank has a different 
bottom outlet configuration: one with a small opening (by 1/4 diameter) (Figure (1) –Analogy (a)), 
one partially open (by 1/2 diameter) (Figure (1) –Analogy (b)), and one fully open (Figure (1) –
Analogy (c)). Intuitively, it is expected that water flows fastest from the fully open tank. This scenario 
corresponds to the current incorrect notion of an ideal short circuit in physics, a circuit that offers no 
resistance to current flow. Through varying the geometries of the containers, we can still observe the 
current false empirical perspective truth of the law of energy conservation at play. Despite differences 
in flow rates due to varying bottom outlets (corresponding to varying resistances in electrical 
conductors), the total energy within the system is assumed to remain constant. This observation 
underscores the practical limitation of the notion of zero resistance leading to infinite current. It is 
even a misleading notion to imagine that at zero resistance, the maximum electric current output 
from such a configuration will be 100%. In reality, such idealized scenarios do not manifest, and there 
are always practical limitations and resistances that affect current flow as argued by [19], [20], [21]. 
The presence of a material’s resistivity property contradicts a zero-resistance current flow, because 
every electrical conductor will have some non-negligible amount of resistance. This must be true 
because assuming a zero resistance implies a conductor with no geometric properties such as cross-
sectional area and hence some length. Therefore, this new perspective necessitates the development 
of electrical models that account for the realism of physical quantities such as an electrical current in 
all possible experimental scenarios. To model concepts like electrical short circuits practically, a 
modified formulation of Ohm's Law, as proposed recently by [19], is employed. Appendix A provides 
a detailed justification for this approach, demonstrating its suitability for computing and measuring 
short circuit currents. By incorporating real-world factors, this modified law offers a more precise 
framework for analyzing electrical systems compared to the traditional Ohm's Law. Crucially, this 
paper posits that violating the law of energy conservation encompasses not only the creation of 
energy ex nihilo but also the attainment of energy conversion efficiencies exceeding 100%. This 
distinction is pivotal, as it challenges the prevailing unsubstantiated notion that developing a 
Perpetual Motion Machine (PMM) necessitates a direct violation of energy conservation [12]. The 
absence of a clear correlation between achieving efficiencies exceeding 100% and the creation of a 
PMM prompts a reassessment of the validity of using the PMM as definitive proof of the law’s 
inviolability. This paper contends that achieving 100% efficiency does not equate to energy creation. 
The presented models, whether employing solid cubes or the water tank-electric charge model, aims 
at demonstrating that energy within a system is conserved. It is not gained or lost, but rather 
redistributed or transformed. This paper offers a novel theoretical and practical perspective on 
challenging the traditional interpretation of energy conservation, focusing on the exploitation of 
electrical short circuits, a resistance-dependent electrical concept that has not been explored in current 
studies. Instead of pursuing PMMs, this approach delves into the scientific and philosophical 
underpinnings of energy conservation and generation. Subsequent sections will explore these 
concepts in detail, culminating in the presentation of the innovative energy-circuit as a concrete 
example. 
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Figure 1. Illustration of Electric Current-Water Tank Configurations Analogy. (The figures depict 
cylindrical tanks filled with water, where varying degrees of bottom openings result in different flow 
rates. The configurations (Analogy (a)-Tank with bottom partially open (by 1/4 diameter), Analogy 
(b)-Tank with bottom partially open (by 1/2 diameter) and Analogy (c)-represents a tank with a fully 
open bottom. This last configuration serves as an analogy to the current understanding of an electrical 
short circuit, a circuit with minimal resistance to current flow). 

Top of Form 

1.2. Review of Related Work 

Efforts to challenge the law of energy conservation have undergone significant evolution over 
time, ranging from initial, well-intentioned investigations to increasingly audacious and unworkable 
innovations. This complex terrain is revealed through a thorough examination of ongoing studies 
and objectives, encompassing scientific, philosophical, historical, and contemporary viewpoints [22], 
[23], [24]. This paper aims at shedding light on the changing nature of the challenge and exposes 
prevalent misconceptions and misguided approaches. 

1.2.1. Scientific Perspective 

Scientific endeavors challenging the law of energy conservation often stem from a misconception 
about the nature of energy [25], [26]. Energy conservation is not merely a convention but a 
fundamental principle, [26]. Energy is inseparable from the essence of the universe, and attempts to 
generate energy from nothing contradict current cosmological understanding [27], [28]. The scientific 
community generally considers such efforts futile and flawed. The continued misinterpretations of 
perpetual motion machines (PMMs) contribute to the misunderstanding portrayed in the current 
studies, [7], [14]. However, this paper presents a contrasting perspective: the absence of a PMM does 
not necessarily prove that the law of energy conservation can be violated. The criteria for a PMM 
involve not only violating the law but also creating perpetual motion, a significant challenge in itself. 
Indeed, this paper argues that there is currently no rigorous theoretical or practical evidence that 
correlates the development of PMMs with the creation of energy, as desired in the perspective of 
having an unending energy source or excess energy output from a given energy input. The paper 
strongly believes that the concept of PMMs stems from a false premise when aligned with the concept 
of energy, and that the relationship between the two requires careful revision. Overall, the current 
misconceptions surrounding the concept of energy hinder understanding of how to violate the law 
of energy conservation. 

1.2.2. Philosophical Perspective 

The philosophical underpinnings of energy conservation are deeply intertwined with 
fundamental questions about existence, causation, and the nature of reality. Central to this inquiry is 
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the principle of ex nihilo nihil fit – “nothing comes from nothing” [29], [30]. This metaphysical axiom 
profoundly influences scientific understanding of energy, including its generation and conservation. 
The proposition of creating energy within a closed system inherently challenges this principle, 
necessitating a rigorous examination of its philosophical implications. The concept of infinity, a 
cornerstone of mathematics, introduces a complex dimension to this discourse [31]. While 
mathematics permits the abstraction of infinity as a limitless quantity, its physical manifestation 
remains elusive [32]. The paradox of infinite current at zero resistance exemplifies this tension 
between the mathematical ideal and the constraints of the physical world. This paper posits that 
infinity, when applied to physical systems, is not a tangible entity but rather a conceptual limit. The 
Modified Ohm’s Law ([19]) introduced in this paper provides an empirical foundation for this 
assertion. By quantifying current even under conditions of minimal resistance, it demonstrates that 
the physical world imposes constraints on the realization of infinite values. This empirical evidence 
challenges the traditional notion of infinite current as a physically realizable phenomenon, aligning 
with the philosophical principle that physical effects must have commensurate physical causes. 
Furthermore, the introduction of infinity into physical systems raises profound questions about 
causality and determinism [33], [34]. The principle of causality, a cornerstone of scientific inquiry and 
philosophical reasoning, posits that every effect has a cause [16]. The concept of an infinite current 
arising from a finite voltage appears to violate this principle. However, by demonstrating the 
impossibility of achieving infinite current within a physical system, this paper reinforces the validity 
of the causality principle in the domain of electrical circuits. To reconcile philosophical and scientific 
perspectives on energy, this paper introduces a novel circuit design that leverages excess short circuit 
current generated from an initial energy input. This approach challenges the traditional paradigm of 
energy conservation, suggesting a more complex interplay of energy transformations. By introducing 
an electrical short circuit into a system and harnessing the resulting excess short-circuit current to 
produce output energy exceeding the initial input, this paper directly challenges conventional 
understandings of energy conservation within classical physics. This unconventional method serves 
as a proof-of-concept for exploring the potential to generate excess energy within established physical 
frameworks. Ultimately, this paper offers a unique blend of philosophical inquiry and scientific rigor. 
By examining the concepts of infinity, causality, and energy conservation within the context of a 
practical circuit design, this paper contributes to a more comprehensive understanding of the 
limitations and possibilities of physical systems. The Modified Ohm’s Law serves as a crucial tool for 
grounding these abstract concepts in empirical reality, strengthening the foundations of both physics 
and philosophy. 

1.2.3. Historical and Modern Shifts 

Throughout history, initial efforts to challenge the law of energy conservation have arisen from 
sincere curiosity and a quest for exploring new scientific frontiers. Nevertheless, the lack of success 
in these endeavors has contributed to a shift in approaches. Present-day innovations sometimes 
display a concerning trend, where the practicality and scientific rigor of proposed solutions are 
increasingly overlooked. Instead, many recent endeavors rely on the idea of bypassing laws without 
substantial scientific or mathematical support [20]. It is vital to consider that these limitations and 
misconceptions can be attributed to the absence of a rigorous mathematical and scientifically valid 
proof concerning the validity of the law of energy conservation and its practical limitations as 
provided in [20]. The ambiguous nature of energy and the fundamental principles of conservation 
have allowed room for speculation, misunderstandings, and unverified theories. 

1.2.4. The Need for a New Approach 

Amid the previously addressed challenges and limitations, there is a clear need for a fresh 
approach to become evident. The fundamental premises of the law of energy conservation remain 
unchallenged, but this paper seeks to demonstrate that circumventing these principles is not only 
possible but can be practical. The paper introduces energy systems and studies, such as the utilization 
of the practical electrical short circuit, that extend beyond and even defy certain classical laws. 
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Through these innovative methods, it aims to break the law of energy conservation while remaining 
firmly rooted within the confines of classical settings. With the presentation of a unique perspective, 
this paper endeavors to advance the dialogue surrounding the law of energy conservation and 
expand the horizons of what is achievable in energy generation. Throughout Section 3 the exposed 
methodical workflow underscores the pressing need to redefine the boundaries of energy 
conservation and expand our scientific and philosophical understanding of energy generation while 
simultaneously acknowledging the intricacies and nuances inherent in these endeavors. 

2. Methods 

This section introduces a novel energy-circuit concept that combines experimental and 
simulated approaches. The energy-circuit comprises four key components: a power supply, a short-
circuit harnessing circuit, a power transformation circuit, and a control system with fault detection 
and protection. 

Remark 1 (Contextual characterization of the Energy-circuit). For clarity, the circuit is referred 
to as the “energy-circuit” throughout the following sections. The energy-circuit’s key functional parts 
are broken down into “Circuit Block 1” through “Circuit Block 5”, as depicted in Figure 2. This 
nomenclature highlights the unconventional design, which enables energy creation within classical 
physics settings. 

The energy-circuit configuration, particularly utilizing “Circuit Blocks 1” to “Circuit Blocks 3”, 
challenges the traditional view of electrical short circuits as destructive and wasteful [35], [36]. 
Instead, this design harnesses the energy surge within a short circuit through a three-stage process: 
transitioning from an Ohmic state to a non-Ohmic state, manipulating energy flow, and returning to 
an Ohmic state for extracting excess power. This innovative approach modifies, captures, and 
amplifies energy, potentially exceeding established energy conservation principles. This novel use of 
short circuits, a concept typically avoided in conventional research, opens up new possibilities. 
Inspired by existing practices like protecting solar cells with diodes [37], [38], [39], the energy-circuit 
unlocks potential applications in electric vehicles, industrial systems, and beyond, paving the way 
for a revolution in energy generation and consumption. 

 

Figure 2. Energy-circuit Block Diagram. (This figure provides an overview of the energy-circuit’s 
components and their interconnections, illustrating its novel approach to energy generation and 
conservation within classical settings). 

2.1. The Energy-Circuit-Operational Units 

This section outlines the key components and design considerations of the proposed energy-
circuit (Figure 2). It combines this breakdown with a series of experiments to illustrate the operational 
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principles of the different energy-circuit components. Additionally, it provides the specific 
mathematical framework defining the necessary energy-circuit components and their uses. 

2.1.1. Circuit Component 1 (Power Source) 

The energy-circuit begins with a power supply. For safety and stability, a direct current (DC) 
power supply with a fixed voltage is commonly used. However, this paper explores the flexibility of 
the system by considering alternative power sources, such as variable DC supplies and those with 
different voltage ratings. To accurately model the energy-circuit’s behavior, it is essential to 
understand the initial current provided by the power supply, as well as the resistance and material 
properties of the connecting wires. This knowledge allows for a more realistic representation of real-
world conditions,  

2.1.2“. Circuit Block 1” (Initial Exploration of Ohm’s Law) 

This initial section of the energy-circuit diverges from the traditional demonstration of Ohm’s 
Law (𝑉 = 𝐼𝑅), which is typically characterized by a linear relationship between voltage, current, and 
resistance in conventional electrical circuits. In “Circuit Block 1” the focus shifts to exploring an 
innovative configuration involving three identical diodes: Diode 1 (𝐷ଵ), Diode 2 (𝐷ଶ), and Diode 3 
(𝐷ଷ), as illustrated in Figure 3. In this uncommon parallel circuit configuration, the positive terminal 
of the power supply (+) is connected to the anode of 𝐷ଵ. The cathode of 𝐷ଵ branches into two paths, 
one leading to the anode of 𝐷ଶ and the other to the anode of 𝐷ଷ. The cathode of 𝐷ଶ is connected to 
the negative terminal of the power source through a ground node, while the cathode of 𝐷ଷ  is 
connected to the input of the next circuit block. Although 𝐷ଶ and 𝐷ଷ share a common anode (from 
𝐷ଵ), they are not in a conventional parallel configuration, as their cathodes are connected to different 
nodes. Throughout the subsequent sections of the paper, this new circuit configuration will be named 
as the “short-parallel connection”. This “short-parallel connection” creates distinct operational 
behavior: 𝐷ଶ, connected to the negative terminal of the power supply (−), provides a forward-biased 
connection loop that completes part of “Circuit Block 1” through the ground, while 𝐷ଷ continues the 
energy-circuit to the next sections, introducing the parallelism aspect. The primary role of 𝐷ଶ and 
𝐷ଷ is to prevent unwanted current backflow, especially when 𝐷ଵ is subjected to an electrical short 
circuit (Definition 1). This configuration effectively mitigates undesired feedback, a common issue in 
standard circuits during short circuits. To understand the behavior of “Circuit Block 1”, this section 
establishes the operational framework using the diode equation, (Equation 1) as applied in [40], [41]. 
This equation describes the current-voltage (I-V) relationship for a diode, essentially establishing how 
current flow through the diode changes with applied voltage. 

𝐼஽ = 𝐼௦ ൬𝑒
ቀ

௏ವ
௡௏೅

ൗ ቁ
− 1൰                                       (1) 

In which; 𝐼஽ is the diode current, 𝐼௦ is the reverse saturation current, 𝑉஽ is the voltage across 
the diode, 𝑛 is the ideality factor (typically around 1 for ideal diodes) and 𝑉  is the thermal voltage, 
approximately 0.0259𝑉 at room temperature. For the simulated experiments, this paper will use 𝑉஽భ

 
for the voltage across 𝐷ଵ , 𝑉஽మ

 for the voltage across 𝐷ଶ  and 𝑉஽య
 for the voltage across 𝐷ଷ . The 

supply voltage will be denoted by 𝑉௦ and the forward voltage drop for 𝐷ଵ as 𝑉௙. These notations 
leads to computing the voltages in “Circuit Block 1” as; 𝑉஽భ

≈ 𝑉௙ for the forward voltage drop of the 
diode 𝐷ଵ. Since 𝐷ଶ is connected to ground at the cathode, the voltage across 𝐷ଶ, denoted 𝑉஽మ

, is the 
same as the voltage at the cathode of 𝐷ଵ: 𝑉஽మ

= 𝑉௦ − 𝑉஽భ
. The voltage across 𝐷ଷ, denoted 𝑉஽య

, will be 
similar to 𝑉஽మ

 since they share the same anode: 𝑉஽య
= 𝑉௦ − 𝑉஽భ

. Again, for the described circuit 
configuration, the total current output from “Circuit Block 1” to the next Circuit Block (denoted as 
𝐼஼஻ଵ) is the sum of the currents through 𝐷ଵ and 𝐷ଷ because both currents contribute to the input of 
the next circuit. The current through 𝐷ଵ , denoted 𝐼஽భ

, is given by the diode equation: 𝐼஽భ
=

𝐼௦ ቆ𝑒
൬

௏ವభ
௡௏೅

൘ ൰
− 1ቇ. The current through 𝐷ଶ, denoted 𝐼஽భ

, is similarly given by: 𝐼஽మ
= 𝐼௦ ቆ𝑒

൬
௏ವమ

௡௏೅
൘ ൰

−

1ቇ. Lastly, the current through 𝐷ଷ , denoted 𝐼஽య
, follows the same form: 𝐼஽య

= 𝐼௦ ቆ𝑒
൬

௏ವయ
௡௏೅

൘ ൰
− 1ቇ. 
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Therefore, for two diodes (𝐷ଵ and 𝐷ଷ as depicted in Figure 3 we have; 𝐼஽భ
= 𝐼௦ ቆ𝑒

൬
௏ವభ

௡௏೅
൘ ൰

− 1ቇ and 

𝐼஽య
= 𝐼௦ ቆ𝑒

൬
௏ವయ

௡௏೅
൘ ൰

− 1ቇ implying: 

𝐼஼஻ଵ = 𝐼஽భ
+ 𝐼஽య

                                             (2) 
Substituting Equation 1 (the diode equation) in Equation 2 for the “short-parallel connection” 

diodes configuration; 

𝐼஼஻ଵ = 𝐼௦ ቆ𝑒
൬

௏ವభ
௡௏೅

൘ ൰
− 1ቇ + 𝐼௦ ቆ𝑒

൬
௏ವయ

௡௏೅
൘ ൰

− 1ቇ        (3) 

Combining the like terms in Equation 3 and factoring out 𝐼௦ we get; 

𝐼஼஻ଵ = 𝐼௦ ቈ𝑒
൬

௏ವభ
௡௏೅

൘ ൰
+ 𝑒

൬
௏ವయ

௡௏೅
൘ ൰

− 2቉                     (4) 

Equation 4 represents the total current flowing through the diodes in the uncommon “short-
parallel connection” circuit configuration, (“Circuit Block 1”). Further, the total voltage fed into the 
next Circuit Block from both 𝐷ଵ  and 𝐷ଷ  (denoted as 𝑉஼஻ ) can be approximated  according to 
Equation 5: 

𝑉஼஻ଵ = 𝑉஽భ
+ 𝑉஽య

.                                                             (5) 

 
Figure 3. Operational Principle of “Circuit Block 1”-Diode Configuration. 

As depicted in Figure 3, the diodes 𝐷ଵ , 𝐷ଶ , and 𝐷ଷ  are configured in unique “short-parallel 
connection” designed to prevent undesired backflow of short circuit current from “Circuit Block 2”, 
when the energy-circuit is implemented. When a short circuit occurs, the excess current attempts to 
flow in reverse, causing all diodes to transition into a reverse-biased mode. In this mode, the 
depletion region within each diode widens, increasing resistance and effectively acting as a barrier 
to reverse current flow. In this circuit configuration, 𝐷ଶ  plays a crucial role in ensuring that the 
connection (L) from 𝐷ଵ to the junction between 𝐷ଶ and 𝐷ଷ does not provide a path for the excess 
short circuit current to flow back to the negative terminal of the power supply. During a short circuit, 
𝐷ଶ’s connection to a more negative terminal of the power supply prevents any reverse current from 
returning to the power source, thereby safeguarding the circuit. Therefore, as the short circuit affects 
the circuit, 𝐷ଵ , 𝐷ଶ , and 𝐷ଷ  all become reverse-biased. 𝐷ଵ ’s reverse bias prevents current from 
flowing back into the positive terminal, while 𝐷ଶ and 𝐷ଷ, despite sharing a common anode, act as 
barriers at their respective nodes-𝐷ଶ  to the negative of the power source and 𝐷ଷ  facilitating the 
excess short circuit current to the next circuit block-effectively preventing any unwanted current 
backflow and maintaining circuit stability. Figure 3 illustrates this “short-parallel connection” circuit 
configuration model, where the coordinated action of all three diodes is meant to ensure a robust 
protection against short circuit conditions, as demonstrated in Table 1 and Figure 5. 

Definition 1 (Model of Diode Idle State or Inactive Mode). In the context of “Circuit Block 1” 
(Figure 3), a diode’s idle state occurs when it is reverse-biased but not actively conducting. In this 
mode, the diode behaves as a passive element, essentially a closed switch, until a load is applied. 
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Diode 𝐷ଶ  in Figure 3 demonstrates this idle state. During a short circuit, the diodes effectively 
function as a barrier with infinite resistance, preventing reverse current flow 

In practice, utilizing Equation 4 requires specific parameters for each diode in the energy-circuit, 
including forward voltage configurations (𝑉஽భ

 and 𝑉஽య
), ideality factor (𝑛), and reverse saturation 

current (𝐼௦). Considering the foundational principles for “Circuit Block 1”, 𝑉஽మ
 does not contribute 

to the forward voltage of the next block circuit. Therefore, the subsequent analysis will be based on 

the forward voltages 𝑉஽భ
 and 𝑉஽య

, over the expression: 𝐼஼஻ଵ = 𝐼௦ ቈ𝑒
൬

௏ವభ
௡௏೅

൘ ൰
+ 𝑒

൬
௏ವయ

௡௏೅
൘ ൰

− 2቉. This 

observation preserves conformity with theoretical foundations, reserving 𝐷ଶ as “Circuit Block 1” 
protection component during the electrical short circuit. Therefore, within this context, “Circuit Block 
1” plays a critical role. It employs these diodes to prevent current from flowing back to the power 
source, safeguarding the integrity of subsequent stages. In contrast, “Circuit Block 2” introduces a 
controlled electrical short circuit, a design that anomalously results to an excess current. If this short 
circuit current were allowed to return to the power source, it could cause damage to the energy-
circuit. The overall effectiveness of “Circuit Block 1” in preventing this backflow relies heavily on the 
initial power supplied by the types of diodes applied in the circuit. Consequently, the specific one-
directional current components chosen for “Circuit Block 1” can vary based on the specific 
application’s power demands. Further, the components including; typically the diodes, are not 
characteristically fixed but can be tailored to the unique characteristics of each application, enhancing 
the overall versatility of the energy-circuit. 

2.1.3. Circuit Block 2-An Experimental Framework 

This section investigates the behavior of electrical short circuits in a controlled energy-circuit. 
The primary objectives are to measure short-circuit current, observe circuit behavior during a short 
circuit, explore the possibility of generating excess power from a standard Ohmic power input, and 
investigate the conditions necessary for an energy system to reach a non-conventional state that 
enables excess power generation. To achieve these objectives, “Circuit Block 2” is introduced as an 
extension of “Circuit Block 1”. As depicted in Figure 4, a resistive element (representing a conductor 
or a slightly higher-value resistor) is connected between the positive output terminal (labeled 𝐴) and 
the negative output terminal (labeled 𝐵) of “Circuit Block 1”, creating an electrical short circuit. This 
deliberate short circuit fundamentally alters the energy dynamics within the circuit, providing a 
controlled environment to study the potential for exceptional energy conservation and generation. 

Initial Experiment State (“Circuit Block 1”). Initially, Diode 𝐷ଵ  is forward biased, with its 
anode connected to the positive terminal of the chosen 5𝑉 power supply. Current flows through 𝐷ଵ 
from its anode to its cathode, which then branches into two paths. One path leads to the next circuit’s 
positive terminal, and the other passes through the anode of Diode 𝐷ଶ. Diode 𝐷ଶ is also forward 
biased, with its cathode connected to ground, allowing current to flow from its anode to the ground. 
Diode 𝐷ଷ shares a common anode connection with 𝐷ଶ at the same point. 𝐷ଷ is forward biased, as 
its cathode connects to the negative terminal of “Circuit Block 2”, allowing current to flow toward 
that circuit. The purpose of this configuration is to prevent significant backward current flow during 
a short circuit event, ensuring the power source is protected while facilitating current flow in the 
forward direction. 

2.3.4. Short Circuit (“Circuit Block 2”)-Experiment Design 

Three distinct experimental configurations were employed: a short circuit control experiment, 
an induced short circuit experiment (replicating natural electrical short circuits), and a simulated 
short circuit experiment. All experiments utilized a standardized apparatus consisting of a 5𝑉 DC 
power supply, an ACS712T 20A current sensor module, three 3 − 200𝐴 1N5408 power diodes, and 
an Arduino Uno, carefully selected for safety and simplicity. Notably, for the control and the induced 
short circuit experiments, the power supply selection was informed by a simulation approach based 
on a Modified Ohm’s Law equation [19].  
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The Modified Ohm’s Law. The Modified Ohm’s Law, as presented in [19], provides a more 
accurate model for predicting and quantifying short circuit currents and voltages in both ideal and 
experimental conditions, particularly for low-resistance applications. This model proved invaluable 
in determining the appropriate initial power supply input for various diode types during the 
experiments. The short circuit current, denoted as (𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧), was initially simulated 
and calculated using the Modified Ohm’s Law current formula (Equation 6). Unlike the Standard 
Ohm’s Law, which would be inaccurate for the low-resistance conditions of a short circuit, the 
Modified Ohm’s Law is specifically designed to handle nonlinear circuit behavior. Equation 6 served 
as a crucial tool and experimental resource for accurately predicting the electrical short circuit current 
and circuit materials requirements within our energy-circuit. 

𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ = 𝑎 × 𝑒
ೃೞ೓೚ೝ೟

ೃబ                          (6) 
Where: 

 𝑎 =
௏

ୖబ
, is current scaling factor. 

 𝑅଴ is the reference resistance. 
 𝑉 is the source or supply voltage. 
 𝑅௦௛௢௥௧ is the change in resistance from its reference value (𝑅଴). 

In this context, 𝑅௦௛௢௥௧ = 𝑅(𝑥) − 𝑅଴, where the standard circuit resistance (𝑅) is considered to be 
a function of the parameter (𝑥) as established by [19]. Theoretically, using Equations 5 and 6, the 
power input to “Circuit Block 2” can be calculated using Equation 7.  

𝑃௜௡௣௨௧಴ಳమ
= 𝑉஼஻ଵ × 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧              (7) 

As previously noted, one of the primary objectives of “Circuit Block 2” is to generate excessive 
short circuit current and efficiently direct this high current to the subsequent stages of the energy-
circuit. The short circuit connector (the resistive element shown in Figure 4), often termed the resistive 
element, plays a pivotal role in achieving this goal. It not only establishes the short circuit in tandem 
with “Circuit Block 1” but also contributes in ensuring that the high short circuit current flows 
forward in the energy-circuit without causing damage. In the essence, this resistive element becomes 
the first path of low resistance after the electrical short circuit, preventing the excess current from 
finding its way back. Therefore, the consideration “resistive element” is a practical signature to ensure 
that in an experiment, this conductor is relatively within the same resistance to other conductors 
(connection codes) in the circuit. The circuits dual role is crucial, as the resistor, in collaboration with 
“Circuit Block 1”, prevents undesired backflow, while its high resistance directs the abundant short 
circuit current toward the next stages. To validate the operation of “Circuit Block 2” in this paper, the 
resistive element will be assumed to have the same resistance as the other connecting cables used in 
the described experiment. Importantly, “Circuit Block 1” current and voltage outputs transition to 
become the inputs for “Circuit Block 2”, maintaining the uninterrupted flow of power and energy 
throughout the energy-circuit’s progression. Further, we take into account the effective resistance in 
the “Circuit Block 2”. This resistance will include the overall resistance in “Circuit Block 1”, and it 
can be computed following Equation 8. 

𝑅௦௛௢௥௧ ௘௙௙௘௖௧௜௩௘ = 𝑅஼஻ ೚ೡ೐ೝೌ೗೗
                                    (8) 

It will then be considered that the combined resistance (named subsequently as 𝑅௙௢௥௪௔௥ௗ ௖௨௥௥௘௡௧) 
between 𝑅௦௛௢௥௧ ௘௙௙௘௖௧௜௩௘  and the resistance of the high resistive component facilitating the short 
circuit also contributes to ensuring the forward flow of current, from “Circuit Block 2”. For practical 
purposes, this resistance can be expressed following Equation 9. 

𝑅௙௢௥௪௔௥ௗ ௖௨௥௥௘௡௧ = 𝑅௦௛௢௥௧ ௘௙௙௘௖௧௜௩௘ + 𝑅௥௘௦௜௦௧௢௥                          (9) 
The focus then shifts to understanding the practical significance of the resistance 

(𝑅௙௢௥௪௔௥ௗ ௖௨௥௥௘௡௧). Through the experiment, the physical significance of the quantity 𝑅௙௢௥௪௔௥ௗ ௖௨௥௥௘௡௧ 
will be understood based on the overall power output from “Circuit Block 2”. 

A Practical Relation between the Experiment and the Modified Ohm’s Law. Again, to verify 
the functionality of “Circuit Block 1” and “Circuit Block 2”, the value of  𝑅଴, which is in a direct 
proportion with the 𝑅௦௛௢௥  has to be determined either based on experiment materials or through 
simulated experiments. As provided by [19], several factors including: material properties and 
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experimental conditions affect the choice for the parameters 𝑅଴  and 𝑅௦௛௢௥௧ . This section will 
consider only the experimental conditions (temperature and low resistance circuit type). The 
verification experiment was conducted within room temperature at 23°𝐶 − 27°𝐶, using 1N5408 3 −

200 𝐴 type power diodes. For an ideal circuit, Equation 6 demonstrates that the magnitude of the 
short-circuit current depends on the initial power supply voltage. For example, with a simulated 
supply voltage of 5𝑉 and a reference resistance of 𝑅଴ = 1.5𝛺 the output short-circuit current will 
be; 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ = 3.3. . 𝐴. This calculated current must not exceed the minimum current 
rating of the diode. The chosen 1N5408 power diode has a current range of 3.0 − 200𝐴 . For 
simplicity, we will operate at the minimum current of 3.3𝐴. The power supply selection followed the 
criterion established in case 1. 

Case 1 (Determining Minimum Supply Voltage). To determine the minimum experimental 
supply voltage, we set the diode’s minimum operating current to approximately 3.3𝐴  using 
Equation 6. 

Where: 
 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ = 3.3𝐴. 
 𝑎 =

௏

ୖబ
, is current scaling factor. 

 𝑅଴ = 1.5. 
 𝑅௦௛௢௥௧ = 0 is the change in resistance from its reference value (𝑅଴). 

Since 𝑎 =
௏

ୖబ
, we can substitute this into the equation: 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ = ቀ

௏

ୖబ
ቁ × 𝑒

ೃೞ೓೚ೝ೟
ೃబ . 

We then proceed in an assumption that does not distort the genetic design of Equation 6,  by 
considering the case of a pure electrical short circuit hence the 𝑅௦௛௢௥௧ = 0, and the exponential term 

becomes 1 , so the equation simplifies to: 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ =
௏

ୖబ
× 𝑒

ೃೞ೓೚ೝ೟
ೃబ ⇒

𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ =
௏

ୖబ
. Therefore, 𝑉 = 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ × R଴. Substitute known values; 

𝑉 = 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ × R଴ = (3.3 × 1.5)𝑉 = 4.95 ≈ 5𝑉 . Simulated analysis of this power 
output results is provided in the supplementary materials.  

This calculation justifies the experimental framework depicted in Figure 7. Figure 4 shows the 
“Circuit Block 2” configuration, which was automated based on the circuit design in Figure 7. 

 

Figure 4. “Circuit Block 2”-Short Circuit Power Harnessing. (“Circuit Block 2” illustrates the 
innovative approach to energy generation and conservation). 

Investigation 1. Automated measurement of the short circuit current. The energy-circuit 
verification experiment involved connecting a 5𝑉 DC power supply to a circuit containing three 
power diodes (1N5408) and an ACS712T 20𝐴 range current sensor module, all integrated with an 
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Arduino Uno. The goal was to observe the behavior of the proposed energy-circuit under different 
short circuit conditions. To verify the creation of excess power, the experiment involved analyzing 
the response of the diodes during a short circuit introduced between two specific nodes (𝐴 and 𝐵) 
in the circuit. The excess generated current from the short circuit configuration was used to assess 
whether excess power was being created. The setup started with the positive 5𝑉 terminal of the 
power supply connected to the positive pin of the current sensor, while the negative of the power 
supply was connected to the negative pin of the sensor. Diode 𝐷ଵ was connected from the positive 
supply to its anode, and its cathode branched out into two paths: one leading to the positive terminal 
of the next circuit, and the second path running through the anode of diode 𝐷ଶ. The cathode of 𝐷ଶ 
was connected to ground, completing the path to the negative terminal of the power supply. Diode 
𝐷ଷ was also introduced, with its anode connecting to the same point as 𝐷ଶ’s anode. However, its 
cathode was routed to the negative terminal of another circuit. To measure the current and voltage 
during the short circuit event, a connection was made between 𝐷ଵ and 𝐷ଷ (nodes 𝐴 and 𝐵) using a 
short circuit connector, forming what was labeled as “Circuit Block 2” as depicted in Figure 5. To 
measure the short circuit current, a connector was routed between the current sensor's (𝑂𝑈𝑇) pin to 
pin (𝐴0) of the Arduino to measure the current, and voltage readings were taken by connecting node 
𝐵  to pin (𝐴1) of the Arduino via the current sensor’s (𝑂𝑈𝑇 ) pin. The experiment provided an 
assessment of how the circuit’s ability to withstand short circuit conditions while protecting the 
power supply and to demonstrate the potential for excess power generation. First, current and 
voltage readings were recorded at 2-second intervals for 20 seconds, both before and during the 
short circuit event. The experimental results are summarized in Table 1. Figure 5 provides a block 
diagram of the circuit used in the experiment. 

 
Figure 5. Schematic diagram of the experimental energy-circuit, illustrating the connections between 
diodes 𝐷ଵ, 𝐷ଶ, and 𝐷ଷ, as well as the short circuit connector at nodes 𝐴 and 𝐵 for “Circuit Block 2” 
and the measurement setup using the current sensor and Arduino Uno. 

Upon creating a short circuit by connecting nodes 𝐴 and 𝐵, a sudden surge of current flows 
through the short circuit, causing a momentary voltage drop across both diodes. This observation is 
consistent with recent research findings [42]. For example, electrical short circuit currents have been 
experimentally determined to occur within very short time durations, typically in the range of 
milliseconds, with accompanying short circuit events characterized by current surges and voltage 
drops. During this transient phase, 𝐷ଵ , initially forward-biased, experiences a reversal of voltage 
polarity. When the voltage at point 𝐴 falls below the cathode potential of 𝐷ଵ, the diode enters reverse 
bias. This causes the depletion layer to widen as electrons migrate away from the junction. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 November 2024 doi:10.20944/preprints202311.1310.v6

https://doi.org/10.20944/preprints202311.1310.v6


 13 

 

Simultaneously, 𝐷ଷ also transitions to reverse bias. The voltage at node 𝐵 remains higher than the 
anode potential of 𝐷ଷ, maintaining the widened depletion layer in 𝐷ଷ. The widened depletion layers 
in both diodes play a crucial role in controlling the flow of charge carriers, influencing the energy-
circuit’s behavior during transient events. The operational mechanism of this diode configuration 
was experimentally verified, following the procedure outlined in Figure 5. Three experiments were 
conducted, each yielding slightly different pre-short circuit voltage and current values due to 
potential sensor drifts from repeated experiments. The average pre-short circuit values were 2.4𝑉, 
2.9𝑉, and 4.1𝑉 for voltage, and 0.06𝐴, 0.12𝐴, and 0.28𝐴 for current. During the short circuit event, 
at comparable time durations and intervals, the voltage and current values were recorded, ranging 
from 0.8𝑉  to 0.95𝑉  and 8.7𝐴  to 9.3𝐴 , respectively. These measurements, while influenced by 
sensor drifts, clearly demonstrate a significant increase in current, over 130 times the pre-short 
circuit levels. This substantial current surge is consistent with the characteristic decrease in resistance 
during a short circuit event. For this analysis, the lowest values of the readings before the short circuit 
event experiment are considered to establish a baseline. The corresponding voltage and current 
measurements are also considered for comparative analysis in the subsequent sections. Following 
this criterion, the voltage and current readings of the baseline chosen experiment before and during 
the electrical short circuit are provided in Table 1, which will be referred to as the “baseline-
experiment” in the subsequent analysis. 

Table 1. (baseline-experiment results). Measured Voltage and Current Outputs at Node 𝐵 Before 
and After Short Circuit. 

Time 
(Seconds) 

Voltage Output at Node 
𝑩 Before Short Circuit 

(V) 

Voltage Output at Node 
𝑩 After Short Circuit (V) 

Current Output at 
Node 𝑩 Before Short 

Circuit (A) 

Current 
Output at 
Node 𝑩 

After Short 
Circuit (A) 

0 2.478006 0.72825 0.06698 9.366438 
2 2.468231 0.733138 0.066902 9.367899 
4 2.468231 0.948192 0.067778 8.585144 
7 2.468231 0.894428 0.064511 8.779899 
9 2.463343 0.904203 0.066962 8.435441 

11 2.458456 0.83089 0.066399 8.855851 
14 2.468231 0.855328 0.066047 8.818721 
16 2.463343 0.821114 0.063247 8.693515 
18 2.473118 0.85044 0.06166 8.728211 
21 2.468231 0.845552 0.065841 8.761161 
23 2.463343 0.835777 0.071532 8.779221 
25 2.468231 0.860215 0.060346 8.756813 
28 2.458456 0.85044 0.070349 8.712845 
30 2.468231 0.855328 0.073433 8.678877 
32 2.468231 0.821114 0.072344 8.788436 
35 2.458456 0.85044 0.070614 8.769209 
37 2.458456 0.855328 0.06983 8.729052 
40 2.468231 0.835777 0.067536 8.636889 

The baseline measurements in Table 1, taken between nodes 𝐴 and 𝐵 of “Circuit Block 2”, 
demonstrate significant differences in voltage and current values before and after the short circuit 
event. Before the short circuit, the voltage output remained relatively stable, with minor fluctuations 
between 2.46𝑉 and 2.47𝑉, while the current fluctuates slightly but remains close to 0.067𝐴. This 
represents the normal operation of the circuit under low resistance conditions, where the 1N5408 
power diode operates within its nominal forward voltage drop of approximately 1.2𝑉 and a forward 
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current of around 3𝐴, as specified in the diode’s datasheet. Once the short circuit is introduced, a 
significant change is observed. The voltage output jumps to approximately 0.843𝑉, indicating a 
slight drop in the forward voltage across the diodes, which is characteristic of the diodes entering 
their surge current state. The current output experiences an extreme increase, consistently hovering 
around 8.791𝐴 after the short circuit event. This is far above the diodes' average forward current 
rating of 3𝐴 but well within their maximum non-repetitive surge current capacity of 200𝐴. The 
dramatic rise in current after the short circuit is attributed to the low resistance path created by the 
short circuit, which significantly reduces the overall resistance in the circuit and allows a higher flow 
of current. The Modified Ohm’s Law, as employed in this experiment, effectively predicted this 
behavior. The exponential nature of the short circuit current, derived from Equation 6, becomes 
evident, with the current escalating as the resistance approaches near-zero values. The 1N5408 power 
diodes, with their ability to handle up to 200𝐴 of non-repetitive forward current, play a crucial role 
in safely managing this sudden surge. These results highlight the robustness of the circuit design and 
the reliability of the 1N5408 power diodes in handling short circuit conditions without damage. The 
1N5408 power diode’s exceptional efficiency in maintaining current flow under extreme conditions 
is further evidenced by its low forward voltage drop of approximately 0.843𝑉, observed post-short 
circuit. During short circuit events, the power output would have surged dramatically. In this 
experiment, the Standard Ohm’s Law (𝑃 = 𝑉𝐼) was employed to approximate this power, given the 
significant short circuit output voltage. The computed average power output during the short circuit 
was approximately 7.402𝑊. While the Standard Ohm's Law may not be strictly applicable to non-
ohmic scenarios, it provides a reasonable estimate in this context. However, simulated results 
(provided in the supplementary materials) indicate that the short circuit output current is influenced 
by the input voltage. As the input voltage increases, the short circuit voltage and resistance 
significantly decrease, converging towards non-zero but distinct values. A more sophisticated model 
is necessary to accurately compute power in such scenarios. To adapt the power output from “Circuit 
Block 2” for conventional ohmic systems, an additional circuit will be implemented and simulated to 
develop an ideal model operating under lower voltages, such as the approximate 0.75𝑉 short circuit 
output voltage. The Modified Ohm's Law (Equation 6) and its associated power model (Equation 7) 
are well-suited for theoretical predictions in this low-resistance regime, providing valuable insights 
into expected practical outcomes. This experiment demonstrates the potential for energy creation and 
generation in near-zero resistance scenarios. The robustness of the circuit design and the efficiency 
of the 1N5408 power diodes highlight the feasibility of such applications. 

Remark 2 (Power Supply Considerations). The decision to utilize a 5𝑉 external power supply 
was informed by several factors, including the voltage drop across diodes 𝐷ଵ and 𝐷ଷ. This voltage 
drop, calculated according to Equation 5 as 𝑉𝐷ଵ + 𝑉𝐷ଷ =  (1.2 +  1.2)𝑉 =  2.4𝑉 , significantly 
influences the circuit's overall performance. Additionally, a 5𝑉 power supply provides a suitable 
output voltage for approximate analysis using the Standard Ohm's Law, as demonstrated in the 
previous power calculations. Given that the energy-circuit’s output voltage from “Circuit Block 2” is 
limited to 2.4𝑉, even with an external power input of 2.5𝑉, the circuit is expected to operate as 
intended. This theoretical expectation is further explored in a separate paper, while the current paper 
maintains its focus on the 5𝑉 power source application. 

Investigation 2. Investigation of Voltage, Current, and Power Fluctuations in Circuit Block 2 
Under Short Circuit Conditions. The short circuit current measurement experiment was repeated to 
investigate the electrical characteristics of “Circuit Block 2”, particularly the behavior of the diode 
connection under short circuit conditions. Over a three-minute period, measurements were taken 
every two seconds to observe fluctuations in voltage, current, and power outputs before and during 
the short circuit event. Three diodes (𝐷ଵ , 𝐷ଶ , and 𝐷ଷ ) were connected in an uncommon parallel 
configuration to assess their collective performance. Key metrics recorded included voltage drops to 
approximately 0.843𝑉 , current surges relatively exceeding 8.7𝐴 , and power outputs fluctuating 
between 6.14𝑊 and 8.88𝑊. As shown in Figure 6, the results indicate that the circuit was not only 
capable of enduring a sustained short circuit but also generating excess power while effectively 
protecting the power source from damage. 
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Figure 6. Experimental results of “Circuit Block 2” during the short circuit event. ((a) Current behavior 
showing a stable increase to approximately 8.435 − 9.367𝐴 , indicating the system's capacity to 
handle the short circuit without significant fluctuation; (b) Supply voltage, which drops from 5𝑉 to 
around 0.846𝑉 during the short circuit, demonstrating the expected voltage drop across the low-
resistance path between diodes 𝐷ଵ  and 𝐷ଷ ; (c) Power output fluctuating between 6.14𝑊  and 
8.88𝑊, illustrating the impact of voltage drops and recoveries on the overall power output during the 
short circuit). 

Figure 6 illustrates the experimental results obtained from “Circuit Block 2” during the short 
circuit event. It presents the baseline and post-short-circuit experimental results at Node 𝐵 , 
providing insight into how voltage, current, and power output transform under short circuit 
conditions. Prior to the short circuit, the voltage remains relatively stable, averaging around 2.465𝑉, 
indicating a consistent operating state. However, once the short circuit is initiated, the voltage output 
drops dramatically, averaging 0.846𝑉 within a narrow range from 0.728𝑉 to 0.948𝑉. This marked 
reduction in voltage is consistent with short circuit behavior, where the minimal resistance in the 
short circuit path leads to most of the supply voltage dissipating. Such a drop demonstrates that the 
circuit is designed to effectively handle high-current conditions without compromising its structural 
integrity or protective mechanisms, reflecting its efficiency and stability under stress. In terms of 
current response, the output at Node 𝐵 initially averages 0.067𝐴 under standard conditions but 
undergoes a significant surge to an average of 8.734𝐴 following the short circuit event. This sharp 
increase aligns with Ohm’s Law, where a reduction in resistance enables substantially higher current 
flow. The current remains elevated, ranging between 8.435𝐴 and 9.367𝐴, indicating the circuit’s 
capability to manage extreme current inflows during a short circuit without displaying erratic 
behavior or fluctuations. This consistency is crucial for maintaining operational safety, ensuring the 
power source remains functional without overheating or risking immediate circuit failure, even 
under extreme conditions. The power output, approximated using the Standard Ohm’s Law as the 
product of post-short-circuit voltage and current, averages 7.389𝑊, representing a notable increase 
compared to baseline conditions. This elevated power level reflects the transient dynamics between 
voltage and current, which interact to sustain the high power output. Importantly, the power remains 
steady, without significant dips, showing that the circuit channels the increased current into useful 
power output rather than succumbing to energy waste or performance degradation during high-
stress events. This efficient conversion and sustained power level demonstrate the circuit’s innovative 
design, as it effectively manages a potentially destructive short circuit scenario by stabilizing power 
flow and mitigating risks to the power source. Overall, the ability to sustain elevated current and 
power output under short circuit conditions underscores the circuit’s advanced design and its 
capacity to leverage short circuits constructively, maintaining reliable performance across variable 
conditions. 

Implications of the Proposed Energy-Circuit Design. The proposed energy-circuit 
experimental research has significant implications. The circuit design presented between “Circuit 
Block 1” and “Circuit Block 2” is the first known experiment to demonstrate how electrical short 
circuit current can be measured over an extended period within a classical framework. Traditionally, 
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short circuits are considered destructive and often lead to immediate system failure or activation of 
protection mechanisms [35], [36]. However, this experiment not only sustains short circuit conditions 
for a prolonged duration but also enables accurate measurement and analysis of the current flow 
without destabilizing the power source. This achievement opens up new possibilities for studying 
high-current, low-voltage phenomena and designing circuits that can withstand extreme electrical 
conditions. Another significant implication is the violation of the classical law of energy conservation 
observed in this experiment. The proposed circuit successfully generated excess energy under short 
circuit conditions, challenging the foundational principle that all power input into an electrical circuit 
must be consumed or dissipated [43], [44]. By leveraging an unconventional non-ohmic circuit 
design, the experiment demonstrated that the circuit could generate power levels far exceeding the 
input, refuting the notion that electrical systems inherently lose energy during operation. This 
breakthrough suggests that the energy produced can be harnessed and transformed into a more 
conventional ohmic output, making it compatible with current electronic and electrical designs. The 
ability to create excess energy in this way introduces new potential applications in energy systems, 
where efficiency and power generation are paramount. The higher power output observed during 
the experiment directly contradicts the traditional view in electric circuit theory that all input power 
is inevitably consumed or dissipated within the circuit [45]. Instead, the results suggest that the 
proposed energy-circuit design can manage and exploit short circuit conditions to generate power 
that exceeds the input. This has profound implications for the development of energy-efficient 
circuits that not only protect the power source but also capitalize on what would otherwise be 
considered destructive electrical events. Lastly, the experimental results highlight the critical role of 
the combined resistance, as expressed in Equation 9, in contributing to ensuring the forward flow of 
current. The overall resistance in Equation 9 has also not impeded the circuit from generating excess 
power output, further refuting the notion of power losses within any circuit aimed at breaking the 
law of energy conservation. The practical significance of this resistance lies in its contribution to the 
overall power performance, underscoring the importance of precise resistance management in 
designing circuits capable of excess energy generation. This advancement demonstrates how 
innovative circuitry, like the one presented between “Circuit Block 1” and “Circuit Block 2”, can 
redefine the understanding of energy conservation and power generation in electrical engineering. 

Remark 3 (Circuit Protection Mechanism-Power Source). The protective function of “Circuit 
Block 1” is primarily due to both diodes, 𝐷ଵ  and 𝐷ଷ , becoming reverse-biased following a short 
circuit. This reverse biasing prevents current from flowing in the opposite direction, effectively 
shielding the power source from potential damage. The depletion layers in 𝐷ଵ  and 𝐷ଷ  act as 
barriers, inhibiting the movement of charge carriers and isolating the energy-circuit from any harmful 
effects induced by the short circuit. This protective mechanism was verified through experimentation 
with the energy circuit's behavior when “Circuit Block 2” was introduced. Initial results, using a 
1N5408 power diode with a 5𝑉 input, demonstrated a nearly 85% drop in 𝑉஼஻ଶ, the voltage output 
from “Circuit Block 2”. This significant voltage drop not only confirmed the protective capability of 
“Circuit Block 1” but also highlighted its effectiveness in managing and analyzing an electrical short 
circuit. 

Remark 4. The proposed energy-circuit configuration (Figure 4) although uncommon, while 
innovative in its application of diode characteristics to create a protective mechanism during short 
circuits, aligns seamlessly with established principles of semiconductor physics and diode behavior 
[40], [41]. It adheres to the well-established properties of diodes in forward and reverse bias states, 
demonstrating a clear understanding of their depletion layer dynamics and the consequent influence 
on current flow. 

2.3.5. Adapting the Energy-Circuit Experimental Results for Ohmic Simulation 

The experimental results from the energy-circuit framework, as illustrated in Figure 5, indicate 
that significant excess energy was produced compared to the initial energy input. However, these 
results are incompatible with conventional electronics and engineering circuits that operate at higher 
voltages than the circuit’s operating currents. The non-ohmic nature of the energy-circuit’s 
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components is the root cause of this discrepancy. To align the generated power with current power 
systems, the non-ohmic sections must be transformed to produce an ohmic output. The power output 
from “Circuit Block 2” can be harnessed and converted to an ohmic form while maintaining a 
relatively constant current. This approach allows for achieving higher power levels through voltage 
boosting, which is necessary due to the considerable voltage drop during the short circuit. It is also 
crucial to monitor the power trends between the intended loads and the energy-circuit power 
generation system developed in Figure 4. Depending on the power source, some systems may not 
require prolonged short circuit durations. Therefore, an automated circuit is recommended to control 
the on-off durations during power creation events (“Circuit Block 5”). In previous experiments, an 
Arduino-based sensor system was integrated into the energy-circuit to measure the output current. 
A similar sensing system can be repurposed here to perform the time management task and facilitate 
seamless power generation. To complete these operations and considering the lower output voltages 
from “Circuit Block 2”, this section and the subsequent analysis will employ a simulated ideal system 
based on the Modified Ohm’s Law. Experimental variables will be carefully chosen to mimic real-
world scenarios similar to the previously conducted experiments. For instance, consider that after the 
short circuit happens (this event should be time depended as described in “Circuit Block 5”) the input 
voltage into “Circuit Block 2” is expected to drop suddenly (as earlier established), to some value by 
some factor (let this factor be named 𝐹௦௛௢௥௧ ௖௜௥௖௨௜௧ and for computational and simulation purposes 
here, it is set to a lower value; 𝐹௦௛௢௥௧ ௖௜௥௖௨௜௧ = 0.85). The 𝐹௦௛௢௥௧ ௖௜௥௖௨௜௧ means that the voltage drop after 
the short circuit is 85% of the initial input voltage before the short circuit. So now applying the 
Standard Ohms Law (𝑉 = 𝐼𝑅) in this scenario, the voltage across “Circuit Block 2” (referred as 𝑉஼஻ଶ) 
can be computed as” 𝑉஼஻ଶ = 𝐹௦௛௢௥௧ ௖௜௥௖௨௜௧ × 𝑉஼஻ଵ. This voltage can be compared with the simulated 
voltage derived as follows, following the baseline-experiment results in Table 1. 

Voltage Simulation Algorithm. As observed in Table 1 (baseline experiment results), this 
simulation algorithm models a scenario where an external small voltage variable DC power supply 
initializes the voltage at “Circuit Block 1” (𝐶𝐵1) to approximately 2.4𝑉. When the system transitions 
into a short circuit condition, the voltage output then drops to around 0.8𝑉, reflecting the output 
from “Circuit Block 2” (𝐶𝐵2) under these circumstances. This simulation algorithm is designed to 
represent the observed voltage behavior, capturing the significant drop associated with short circuit 
events. 

To establish this framework, we define two transformation variables, 𝑐 and 𝑑, based on the 
observed voltage changes: 

 𝑐 = 0.8/2.4 ≈ 0.3333. 
This variable 𝑐 represents the proportional decrease from the initial 2.4𝑉 at 𝐶𝐵1 to the short-

circuit voltage output of approximately 0.8𝑉 at 𝐶𝐵2. 
Next, applying this transformation to the input voltage 𝑥, we define the function 𝑔(𝑥) for the 

output voltage at 𝐶𝐵2 according to Equation 10: 
𝑔(𝑥)  = 𝑉஼஻ ⇒ 𝑉஼஻ଶ =  𝑥 × 𝑐                                (10) 
Equation 10 provides a straightforward computation of 𝑉஼஻ଶ during simulation, directly scaling 

the initial input voltage by ccc to simulate the short-circuit output. Here, the algorithm begins with 
the external DC supply voltage, modulates it through 𝐶𝐵1 with an output of 2.4𝑉, and applies the 
scaling factor to achieve the simulated 𝐶𝐵2 output of 0.8𝑉 during a short circuit. In implementing 
Equation 10 within simulation experiments, this approach effectively captures the drastic voltage 
reduction in response to a short circuit, offering a model that aligns with observed experimental data. 

Equation 10 is then applied to compute 𝑉஼஻  during the simulation experiemnts. 
To this far, we have all the necessary requirements for working out the power output form 

“Circuit Block 2”. Consider Equation 11. 
𝑃௢௨௧௣௨௧಴ಳ

= 𝑉஼஻ × 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧                                          (11) 
Equation 11 provides a model for computing the simulated power input to “Circuit Block 3”, 

which is discussed in the next section. 
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2.3.6. Circuit Block 3 (Advancing Energy Transformation) 

This section introduces “Circuit Block 3”, a crucial component designed to transform the non-
ohmic output from “Circuit Block 2” into an ohmic format suitable for standard circuit applications. 
Building upon the energy transformation process, “Circuit Block 3” introduces the “load 
component_CB3”, also known as a constant current boost converter. Unlike “Circuit Block 1” and 
“Circuit Block 2”, which operate in a non-ohmic state, “Circuit Block 3” aims for an ohmic state while 
maintaining a high and consistent current. To achieve this transition, “Circuit Block 3” leverages the 
existing resistance from “Circuit Block 1”, denoted as 𝑅௦௛௢  ௘௙௙௘௖௧௜௩௘  (Equation 8), rather than 
introducing additional resistive elements (a simplification for simulation purposes). This effective 
resistance is then incorporated into the analysis of energy conservation to investigate the energy-
circuit’s behavior. Within “Circuit Block 3”, the “load component_CB3” plays a key role in achieving 
the Ohmic state while maintaining consistent short-circuit current. Its primary function is to boost 
the voltage to its highest achievable level while keeping the current constant. Ideally, this component 
would be a boost converter circuit. This section explores a simplified design for the “load 
component_CB3” based on mathematical formulas describing the dynamics of the inductor current 
(𝑖𝐿) and capacitor voltage (𝑣𝐶) over time. These equations, focusing on the inductor and capacitor as 
the main components of “Circuit Block 3”, will later be used in simulations to analyze the 
component’s behavior within the energy-circuit. 

The Inductor Current (𝒊𝑳). The basic formula for the voltage across an inductor is given by; 
𝑣𝐿 = 𝐿

ௗ௜ಽ

ௗ௧
                                                                       (12) 

In Equation 12, 𝑣𝐿 represents the voltage across the inductor, 𝐿 is the inductance itself, and 
ቀ

ௗ௜ಽ

ௗ௧
ቁ signifies the rate of change of the inductor current over time. Equation 12 is a fundamental 

relationship used in boost converter applications, and it has been adapted for various purposes by 
[46], [47]. In the boost converter circuit, during the on-time (𝑇௢௡) of the switch, the voltage across the 
inductor is the difference between the input voltage (𝑣௜௡) and the output voltage (𝑣௢௨௧). This is because 
the inductor is effectively connected to the input during this time. Further, during the on-time (𝑇௢௡) 
of the switching element, the inductor current (𝑖௅ ) increases, and during the off-time (𝑇௢௙௙ ), the 
inductor discharges through the load. In this case, we consider the scenarios; due to the on-time (𝑇௢௡) 
and due to the off-time (𝑇௢௙௙).  

During ON time (𝟎 ≤ 𝒕 < 𝑻𝒐𝒏). The voltage across the inductor (𝑣𝐿 ) is equal to the difference 
between the input voltage (𝑣௜௡) and the output voltage (𝑣௢௨௧) according to Equation 13. 

𝑣𝐿 = 𝑣௜௡ − 𝑣௢௨௧                                                                (13) 
Now, relating Equation 13 to Equation 12 we obtain Equation 14, which is to be further reduced. 

𝑣௜௡ − 𝑣௢௨௧ = 𝐿
ௗ௜ಽ

ௗ௧
⟹

ௗ௜ಽ

ௗ௧
=

௩೔೙ି௩೚ೠ೟

௅
. 

Hence,  
ௗ௜ಽ

ௗ௧
=

௩೔೙ି௩೚ೠ೟

௅
                                                    (14) 

During OFF time (𝑻𝒐𝒇𝒇 ≤ 𝒕 < 𝑻). The voltage across the inductor (𝑣𝐿) is equal to the output 
voltage (𝑣௢௨௧), a situation expressible according to Equation 15. 

𝑣𝐿 = −𝑣௢௨௧                                                               (15) 
Applying Equation 15 to Equation 12 we obtain; 𝐿

ௗ௜ಽ

ௗ௧
= −𝑣௢௨௧  which on rearranging becomes 

Equation 16. 
ௗ௜ಽ

ௗ௧
=

ି௩೚ೠ೟

௅
                                                      (16) 

Next, we express the duty cycle (𝐷) in terms of time. The duty cycle is defined as the ratio of the 
on-time (𝑇௢௡) of the switch to the total time period (𝑇), as expressed in Equation 17. 

𝐷 = ೚்೙

்
.                                                      (17) 

The total period is the sum of the ON and OFF times and can be expressible according to 
Equation 18. 
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𝑇 = 𝑇௢௡ + 𝑇௢௙௙                                          (18) 

Using Equation 17 in Equation 18 we get; 
𝑇 = 𝑇௢௡ + (1 − 𝐷)𝑇                        (19)                       
Solving for 𝑇௢௡ and 𝑇௢௙௙  we have; 
𝑇௢௡ = 𝐷. 𝑇 and similarly, (𝑇௢௙௙ = (1 − 𝐷). 𝑇)          (20) 
Now, we can express the rate of change of inductor current ቀ

ௗ௜ಽ

ௗ௧
ቁ during the entire period as; 

ௗ௜ಽ

ௗ௧
= 𝐷. ቀ

௩೔೙ି௩೚ೠ೟

௅
ቁ − (1 − 𝐷).

௩೚ೠ೟

௅
                           (21) 

Simplifying Equation 21 further, we obtain Equation 22 as follows. 
ௗ௜ಽ

ௗ௧
=

஽.௩೔೙ି௩೚ೠ೟

௅
                               (22) 

Equation 22 which is a first-order linear differential equation provides the final expression  
ቀ

ௗ௜ಽ

ௗ௧
ቁ for the rate of change of inductor current with respect to during the entire switching period 

within the “Circuit Block 3”. If we integrate this equation over time, we can obtain the actual 
expression for 𝑖௅ as worked out in the subsequent section. 

Remark 5 (On Energy-circuit Simulation). The on-time (𝑇௢௡) event in “load component_CB3” 
can be related to the switching frequency ( 𝑓 ) as 𝑇௢௡ =

ଵ

௙
. Substituting this into the duty cycle 

definition (Equation 17), we get 𝐷 =
ଵ

௙்
. This duty cycle definition will later be used for simulating 

real-world scenarios of the proposed energy-circuit. 
Solution for the Constancy of 𝒊𝑳. Proceeding from Equation 22, the goal of this workflow is to 

find the actual expression for 𝐼௅ , by integrate both sides of the equation with respect to time 𝑡. 
∫

ௗ௜ಽ

ௗ௧
𝑑𝑡 = ∫

ଵ

௅
(𝑣௜௡ − 𝑣௢௨௧)𝑑𝑡        (23) 

Solving Equation 23 gives; 
𝑖௅(𝑡) =

ଵ

௅
∫(𝑣௜௡ − 𝑣௢௨௧)𝑑𝑡 + 𝐶ଵ                  (24) 

Where 𝐶ଵ is the constant of integration. 
Equation 24 can be rewritten to give the following relationship; 
𝑖௅(𝑡) =

ଵ

௅
(∫ 𝑣௜௡𝑑𝑡 − ∫ 𝑣௢௨௧𝑑𝑡) + 𝐶ଵ. 

The integration of 𝑣௜௡ with respect to time results in (𝑣௜௡ . 𝑡), and the integration of 𝑣௢௨௧ with 
respect to time results in (𝑣௢௨௧ . 𝑡), and the operation can be expressed according to Equation 25. 

𝑖௅(𝑡) =
ଵ

௅
(𝑣௜௡ ∙ 𝑡 − 𝑣௢௨௧ ∙ 𝑡) + 𝐶ଵ                       (25) 

Equation 25 further simplifies to Equation 26 as follows. 
𝑖௅(𝑡) =

ଵ

௅
൫(𝑣௜௡ − 𝑣௢௨௧) ∙ 𝑡൯ + 𝐶ଵ                                          (26) 

Here, 𝐶ଵ is a constant of integration. 
Determining the integration constant 𝑪𝟏. To determine 𝐶ଵ, we need an initial condition. This 

can be achieved by setting 𝑡 = 0, the inductor current 𝑖௅ is equal to the short circuit effect current 
(𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧), which is the initial condition to be used in the energy-circuit simulation. 

𝐼௅(0) = 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧                            (27) 
Substituting 𝑡 = 0 and Equation 27 into Equation 26, we then solve for 𝐶ଵ as follows; 
𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ =

ଵ

௅
(0 − 0) + 𝐶ଵ, which reduces to Equation 28. 

𝐶ଵ = 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧               (28) 
Now, substituting Equation 28 back into Equation 26 we obtain; 𝑖௅(𝑡) =

ଵ

௅
൫(𝑣௜௡ − 𝑣௢௨௧) ∙ 𝑡൯ +

𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ , which simplifies to: 
𝑖௅(𝑡) =

ଵ

௅
(𝑣௜௡ . 𝑡 − 𝑣௢௨௧ . 𝑡) + 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧                                          (29) 

Equation 29 provides the actual expression for the inductor current (𝑖௅) as a function of time 𝑡 
in the boost converter circuit for “Circuit Block 3”. 

Capacitor Voltage (𝒗𝑪). To complete the mathematical representation of the capacitor voltage 
(𝑣𝐶) equation, this section uses the fundamental relationship in circuit analysis, which relates the 
current (𝑖), capacitance (𝐶), and voltage (𝑣) for a capacitor according to Equation 30. 

𝑖 = 𝐶
ௗ௩೎

ௗ௧
                                                      (30) 
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In this case, the current 𝑖 is the inductor current (𝑖௅), and the voltage 𝑣 is the capacitor voltage 
(𝑣௖) [46], [47]. Therefore, Equation 30 becomes. 

𝑖௅ = 𝐶
ௗ௩೎

ௗ௧
                                                 (31) 

Now, the next task is to solve the differential Equation 31 for 𝑣௖, since the inductor current (𝑖௅) 
is known from the boost converter equations through Equation 28. 

Rearranging Equation 31 we get; 
ௗ௩೎

ௗ௧
=

௜ಽ

஼
                                                                        (32) 

We then integrate Equation 32 with respect to time to obtain Equation 33. 
∫

ௗ௩೎

ௗ௧
𝑑𝑡 = ∫

௜ಽ

஼
𝑑𝑡 ⇒ 𝑣௖(𝑡) =

ଵ

஼
∫ 𝑖௅ 𝑑𝑡 + 𝐶ଶ                         (33) 

Where 𝐶ଶ is the constant of integration. Substituting for 𝑖௅ from Equation 30: 
𝑣௖(𝑡) =

ଵ

஼
∫ ቂ

ଵ

௅
൫(𝑣௜௡ − 𝑣௢௨௧) ∙ 𝑡൯ + 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ቃ 𝑑𝑡 + 𝐶ଶ                 (34) 

Solving Equation 34 reduces the problem to: 
𝑣௖(𝑡) =

ଵ

஼
ቂ

ଵ

௅
ቀ

(௩೔೙ି௩೚ೠ೟)∙௧మ

ଶ
ቁ + 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧∙௧ቃ + 𝐶ଶ                             (35) 

This equation represents the voltage across the capacitor as a function of time. The integration 
constant 𝐶ଶ would be determined by the initial voltage condition across the capacitor, typically 
provided in the problem statement or the energy-circuit's initial state. 

Determining the integration constant 𝑪𝟐. The constant 𝐶ଶ is determined using the initial 
condition for the capacitor voltage, typically 𝑣௖(0). Assume at 𝑡 = 0, the capacitor voltage is known: 

𝑣௖(0) = 𝑣௖଴                                   (36) 
Substituting  𝑡 = 0  into the expression for 𝑣௖(𝑡)  (Equation 35) we obtain: 𝑣௖଴ =

ଵ

஼
ቂ

ଵ

௅
ቀ

(௩೔೙ି௩೚ೠ೟)∙଴మ

ଶ
ቁ + 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧∙଴ቃ + 𝐶ଶ, which simplifies to: 

𝐶ଶ = 𝑣௖଴                                                  (37) 
Thus, the expression for the capacitor voltage becomes: 
𝑉௖(𝑡) =

ଵ

஼
ቂ

ଵ

௅
ቀ

(௩೔೙ି௩೚ೠ೟)∙௧మ

ଶ
ቁ + 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧∙௧ቃ + 𝑣௖଴                            (38) 

Equation 38 gives the expression for the capacitor voltage (𝑣௖) in terms of the inductor current 
(𝑖௅) and other circuit parameters constituting the “load component_CB3”. The equation suggests that 
the voltage across the capacitor 𝑣௖(𝑡)  changes over time due to the combined effects of the 
inductance 𝐼௅ , the difference between the input and output voltages (𝑣௜௡ − 𝑣௢௨௧), and a short circuit 
current effect 𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ . The equation is quadratic in time 𝑡, indicating that the voltage may 
increase non-linearly over time due to the inductive effects, and also linearly due to the short circuit 
effect. The term involving 𝑡ଶ  suggests that the inductive component contributes to a parabolic 
increase in voltage over time, while the term involving 𝑡 suggests a linear contribution from the 
short circuit effect. The mathematical formulations through “Circuit Block 3” will be highly relied on, 
through simulating the provided energy-circuit. 

“Load Component_CB3” Major Simulation Elements-An Overview. “Load Component_CB3” 
is a specialized circuit designed to efficiently convert excess energy from “Circuit Block 2” into a 
usable DC voltage. This voltage boost is essential for integrating the energy circuit into conventional 
electrical systems. The circuit's ability to handle low input voltages, as shown in Table 1, makes it a 
valuable component for exploring potential applications that challenge traditional energy 
conservation paradigms. 

Inductor (L). The inductor value (𝐿) in the “load component CB3” significantly influences energy 
storage and transfer. Its selection is based on factors including desired output voltage, input voltage, 
duty cycle, switching frequency, and ripple current. The inductor must be capable of handling the 
required current and operating within the specified input voltage range. For simulation purposes, 
the inductor value will be fixed. 

𝐿 =
(௩೚ೠ೟ି௩೔೙).஽

௙ೞ.∆௜ಽ
                                                         (39) 

The equation considers; 
 𝐿 is the inductor value. 
 𝑣௢௨௧ is the desired output voltage. 
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 𝑣௜௡ is the input voltage. 
 𝐷 is the duty cycle of the converter. 
 𝑓௦ is the switching frequency. 
 ∆𝑖௅ is the peak-to-peak inductor ripple current. 

Switching Element. In practical settings, the objective here is to choose a switching element 
(such as MOSFET) capable of handling the desired voltage and current while minimizing ON 
resistance (𝑅ௗ௦௢௡). The procedure involves considering the voltage rating, ensuring the switching 
element in this context can handle maximum current, and selecting a switching element with low ON 
resistance to reduce power losses.  

Diode (D). In this step, a diode can be selected with a voltage rating higher than the desired 
output voltage. The diode is crucial for allowing current flow and maintaining the desired output 
voltage.  

Output Capacitor (C). In designing the “Load Component_CB3”, the output capacitor should 
be capable to handle the output current and maintain the required output voltage. This component 
assists in smoothing out voltage variations and ensuring stability in the output. 

The choice for “load component_CB3” contributes to the overall efficiency of the energy-circuit 
and its capacity to challenge the established laws of energy conservation by generating excess energy. 
In “Circuit Block 3”, the central objective is to investigate how the inputs derived from “Circuit Block 
2”, can be effectively transformed into an Ohmic format suitable for standard circuit applications. 
This transformation is a pivotal step towards harnessing the innovative potential of the block and 
challenging the established laws of energy conservation. Figure 7 is a block diagram depicting the 
developed energy-circuit, so far. 

 
Figure 7. “Circuit Block 3”-Energy Transformation and “Load Component_CB3”. (The block diagram 
illustrates the energy transformation process in “Circuit Block 3” providing a constant current boost 
converter for voltage amplification). 

Remark 6 (Clarity on Energy Transformation in “Circuit Block 3”). The “Circuit Block 3” 
transforms the energy-circuit from a non-Ohmic to an Ohmic state, not aiming for excess power 
generation. It acts as a bridge to align the energy-circuit with conventional electrical systems, 
ensuring compatibility. With intentional higher power input than “Circuit Block 1”, as shown in 
Table 2, it facilitates smooth integration into existing infrastructure, utilizing excess power for voltage 
boost. This design emphasizes practicality and adaptability to contemporary electrical and electronic 
technologies. 

2.3.7. Circuit Block 4 (Post Energy Generation-Energy Storage Component) 

“Circuit Block 4” aims to address a crucial aspect of the proposed energy-circuit: energy storage. 
While “Circuit Block 3” accomplishes the core function of generating excess power from an initial 
input, storing this harnessed energy becomes paramount for practical applications. This section 
focuses on the energy storage component, an essential element in any energy system. The significance 
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of “Circuit Block 4” lies in its role as the energy conservation interface. It captures the output power 
from “Circuit Block 3” and manages it efficiently for various purposes. This might involve 
incorporating a power control unit that reduces the output power, optimizing it for different 
applications. Additionally, “Circuit Block 4” can be equipped with an energy storage mechanism, 
such as batteries or supercapacitors, to capture surplus energy for future use. This opens up exciting 
possibilities, including the potential for a self-charging energy-circuit. The concept of self-charging 
systems has gained significant traction in recent years, driven by the ever-increasing demand for 
sustainable energy solutions. While fully functional, self-charging electrical circuits have not been 
realized yet, advancements in areas like magnetic resonance and metamaterials offer promising 
avenues for exploration [49], [50], [51]. “Circuit Block 4”, with its energy storage capabilities, lays the 
groundwork for such advancements. The power control unit within “Circuit Block 4” plays a critical 
role in managing the excess energy from “Circuit Block 3”. It ensures a smooth transition to a more 
manageable power level. By precisely adjusting the power, this unit facilitates efficient distribution 
throughout the system, minimizing potential losses and guaranteeing power quality. Importantly, 
the power control unit aims to align the voltage with the power supply voltage (or even achieve 
higher desired values). This establishes a regenerative loop, potentially challenging the traditional 
laws of energy conservation while providing a consistent power output. Figure 8 illustrates the 
overall energy-circuit configuration, with a block diagram highlighting the specific components 
within Circuit “Circuit Block 4”. Therefore, “Circuit Block 4” serves as a vital link, not only for storing 
the generated energy but also for potentially creating a self-charging system. This concept holds 
immense promise for the future of sustainable energy solutions. While such systems remain under 
development, the design principles of “Circuit Block 4” offer a glimpse into exciting possibilities in 
the realm of energy generation and management. 

 

Figure 8. “Circuit Block 4” Configuration-Energy Storage and Potential Recharging System (“Circuit 
Block 4” serves as a crucial interface in the energy conservation process, capturing output power from 
“Circuit Block 3” and overseeing its efficient utilization). 

The Choice for “Circuit Block 4” Unit. “Circuit Block 4” plays a critical role in the overall 
energy-circuit. Here, the focus shifts towards implementing an energy storage unit to effectively 
capture and manage the high power output generated by “Circuit Block 3”. With several energy 
storage options available, this paper explores the advantages of a capacitor-based system while 
acknowledging alternative considerations. 

Capacitor-Based Storage Unit-Advantages and Circuit Design. A capacitor-based storage unit 
requires a well-designed circuit to ensure efficient charging and discharging processes. A typical 
charging circuit incorporates a diode to prevent reverse current flow, a current-limiting resistor to 
control charging speed, and a voltage regulator to maintain optimal charging levels [52]. During 
discharge, a controlled switch and a load resistor regulate the release of stored energy. The choice of 
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a capacitor-based system is driven by several key advantages. Firstly, capacitors excel in rapid 
charging and discharging, perfectly aligning with the high-power output of “Circuit Block 3”. 
Secondly, capacitors boast a longer cycle life compared to batteries, ensuring durability and reliability 
over numerous charge-discharge cycles [53]. Finally, their inherent efficiency, attributed to low 
internal resistance, makes capacitors ideal for applications requiring quick energy transfer [53]. 

Alternative Storage Units for Diverse Applications. While the capacitor-based system offers 
compelling advantages, other energy storage options are worth considering depending on specific 
application requirements. Traditional batteries, such as Lithium-ion (Li-ion) or Lithium Polymer (Li-
poly) [54], provide a higher energy density compared to capacitors, allowing them to store more 
energy in a smaller volume. However, they may not match the rapid energy release capabilities of 
capacitors. Supercapacitors [53], [55] offer a compromise, combining aspects of both capacitors and 
batteries by providing a higher energy density than standard capacitors with faster charging and 
discharging times compared to traditional batteries. Another alternative, the flywheel energy storage 
system [56], utilizes mechanical rotation for energy storage, enabling high power output but at the 
expense of space efficiency. 

Remark 7 (Recommendation and Considerations). The selection between capacitor-based 
storage and alternatives hinges on the specific needs of the application. For scenarios demanding 
quick response times and frequent charge-discharge cycles, the capacitor-based system stands out. 
Conversely, if higher energy density and longer storage durations are critical, alternatives like 
batteries or super-capacitors may be more appropriate. It is imperative to carefully evaluate the 
application’s requirements and constraints to make an informed decision on the most suitable energy 
storage unit for “Circuit Block 4”. 

2.3.8. Circuit Block 5 (Automation and Safety Control) 

“Circuit Block 5” serves as a crucial safety and control mechanism within the energy 
conservation system. Its primary function is to regulate the duration of short circuit events, 
preventing extended periods that could potentially damage the system or connected devices. To 
achieve this, “Circuit Block 5” can be designed incorporating a sensor system comprising a current 
sensor and a microcontroller. This intelligent component continuously monitors the short circuit 
current within “Circuit Block 2”, detecting any abnormal fluctuations or sustained high current 
levels. Since the overall energy-circuit offers potential for a cycle recharging system, upon identifying 
a potential risk, the control system intervenes to adjust the energy-circuit’s parameters, effectively 
terminating the short circuit event or automating a system where the short circuit breaks 
momentarily after supplying excess current for a specified time period. This safety feature is 
particularly important in light of existing research highlighting the potential hazards of prolonged 
short circuits. Studies such as [57] have demonstrated the risk of contact welding in electrical systems 
subjected to extended high currents, even in vacuum environments. By implementing a dynamic 
control mechanism, “Circuit Block 5” mitigates these risks and ensures the system's safe operation. 
In essence, “Circuit Block 5” strikes a delicate balance between maximizing energy generation 
through short circuit utilization and safeguarding the system from potential damage. Through 
precisely controlling the duration of short circuit events, “Circuit Block 5” enhances the overall 
reliability and safety of the energy conservation system. 

The Sensing Element Operation Mechanism. The current sensor continuously monitors the 
short circuit current input to “Circuit Block 3”, detecting the current between nodes 𝐴 and 𝐵. The 
sensor generates an analog signal proportional to the short circuit current, which is then processed 
by the microcontroller. Predefined threshold settings establish acceptable limits for the short circuit 
current on-off durations, ensuring a safe operating range. The microcontroller compares real-time 
current measurements with the predefined threshold values, making decisions regarding the 
duration of the short circuit event. If the short circuit current measurement duration exceeds or falls 
below predetermined time thresholds, the microcontroller triggers the automation mechanism within 
“Circuit Block 5”. The microcontroller control unit adjusts the duration of the short circuit event. 
“Circuit Block 5” establishes a closed feedback loop, facilitating continuous communication between 
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the sensor, microcontroller, and the rest of the energy conservation system. This feedback loop 
ensures real-time adjustments to maintain both safety and energy efficiency. 

Remark 8. The Sensing Element in “Circuit Block 5” is designed and operated using an external 
power source, independent of the input power to “Circuit Block 1”. However, it can be externally 
powered from the excess energy generated and stored within the energy-circuit. This deliberate 
design decision provides the sensing element with adaptability, enabling it to shift from relying on 
an external power source to a self-sustaining mode powered by the surplus energy generated and 
stored within “Circuit Block 4”. This dual-mode functionality improves the overall efficiency and 
autonomy of the sensing element, aligning it with the innovative and self-charging characteristics of 
the broader energy-circuit. 

Remark 9. Overall Energy-circuit Representation. The overall representation of the energy-
circuit, starting from the power supply and extending to the storage unit in “Circuit Block 4”, is 
outlined in the block diagram, Figure 2. The Automation block (“Circuit Block 5”) is connected before 
“Circuit Block 3”, forming a cohesive and integrated system. This block diagrammatic illustration 
encapsulates the innovative design and interconnected functionalities of each circuit block, 
emphasizing the progression from power input to storage, with the pivotal role of automation and 
safety control in optimizing energy generation. 

3. Results and Discussion 

This section presents the results of the simulation and analysis of the proposed energy-circuit. 
The goal is to validate the feasibility and performance of the energy-circuit under various operating 
conditions, using both empirical insights and numerical simulations. 

Simulation Overview. A comprehensive simulation was conducted to model the entire energy-
circuit. The simulation begins at the power source (“Circuit Block 1”) and follows the circuit's 
progress through each stage until it reaches “Circuit Block 3”. The simulation incorporates real-world 
factors such as resistance in connecting wires and the internal resistance of the power source. This 
ensures that the simulation results are relevant to practical applications. 

3.1. Description of Main Sections of the Simulation 

Variable Power Supply. The simulation commences with “Circuit Block 1”, representing the 
power source. Emphasizing real-world conditions, the inclusion of known resistances, including 
those from connecting wires and the internal resistance of the source, establishes a low-power supply 
scenario. This approach acknowledges the impracticality of a completely resistance-free circuit, 
aligning the simulation with practical considerations. Through the provided simulation and analysis, 
𝐶𝑎𝑠𝑒 1, 𝐶𝑎𝑠𝑒 2, 𝐶𝑎𝑠𝑒 3, and 𝐶𝑎𝑠𝑒 4 use Equation 6 for short circuit current computations, applying 
a single diode type with characteristics: ideality factor (𝑛 = 1.7) and Saturation Current (𝐼௦) of 6ିଵସ𝐴 
for illustrative purposes. To experimentally demonstrate that the amount of generated short circuit 
current in an electrical circuit depends on the initial circuit power input, as mentioned as a 
characteristic feature exhibited by the applied Modified Ohm’s Law, a power supply voltage of 10𝑉 
will be used in the simulation experiments. The Simulation experiments will be performed through 
short duration intervals, as the previous two experiments show that the provided energy-circuit 
design, if well configured, can sustain a nearly constant electrical short circuit current over a long 
duration. These cases provide insights into the energy-circuit's response to intentional disruptions 
and its ability to regulate and utilize excess power for continuous operation. 

Case 1 (Evolution through “Circuit Block 1” and “Circuit Block 2”). The simulation of the 
energy-circuit unfolds through distinct phases, with 𝐶𝑎𝑠𝑒 1 specifically focusing on the controlled 
short circuit initiation and the subsequent transient analysis. This case provides valuable insights into 
the energy-circuit’s behavior during intentional disruptions, offering understanding of its protective 
mechanisms. 

Initial State. The initial state of the simulated energy-circuit is characterized by stable operating 
conditions and a nominal current flow. “Circuit Block 1” (𝐼஼஻ଵ ) is configured in a conventional 
manner starting with forward-biased and reverse-biased diodes, facilitating the normal and expected 
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flow of current. In this steady state, the power supply voltage (𝑉஼஻ଵ) is maintained at a constant level, 
providing the necessary energy for the energy-circuit’s operation. The diodes within “Circuit Block 
1” are actively conducting, allowing current to flow through from the anode to the cathode. This 
scenario establishes the baseline condition before any intentional disruption is introduced. 

Short Circuit Initiation. The controlled short circuit event is initiated by deliberately 
manipulating the energy-circuit parameters, such as resistance or triggering an external factor. This 
intentional disturbance is designed to mimic an anomalous electrical short circuit within “Circuit 
Block 1”. As the short circuit is introduced, there is a sudden surge of current through the affected 
part of the energy-circuit. The manipulation leads to a temporary breakdown of the conventional 
operating conditions, causing a significant change in the current flow and voltage distribution. The 
introduction of the short circuit serves as a crucial element for demonstrating the protective 
mechanisms embedded in the energy-circuit, and it triggers a cascade of responses in both “Circuit 
Block 1” and “Circuit Block 2”. 

Transient Analysis. The transient analysis phase involved the recording and visualization of 
voltage and current waveforms at key points in both “Circuit Block 1” and “Circuit Block 2” during 
and after the short circuit event. This observation aims to capture the dynamic behavior of the energy-
circuit as it transitions from a stable state to a transient phase. The reversal of voltage polarity in the 
diodes becomes evident as the short circuit disrupts the established normal biasing conditions. As 
depicted in Figure 9-(a), the voltage waveforms illustrate the changes in potential across the energy-
circuit components, highlighting the impact of the short circuit on the overall system. Simultaneously, 
the current flow undergoes significant alterations, with a surge occurring during the short circuit 
initiation. The widening of depletion layers in the diodes is a theorized explanation for these observed 
changes, representing a crucial aspect of the energy-circuit's response to transient events [58]. The 
transient analysis not only serves as a means to validate the protective mechanisms but also provides 
insights into the adaptability and resilience of the energy-circuit in the face of sudden disruptions. 
Consider Figure 9-(a), for the details. 

 

Figure 9. a). Illustration of the Dynamic Response of the Energy-circuit during a Controlled Short 
Circuit Event. (Voltage and current waveforms during a short circuit in two circuit blocks, “Circuit 
Block 1” (𝐶𝐵1) and “Circuit Block 2” (𝐶𝐵2). The voltage waveforms show a sharp drop in voltage at 
the onset of the short circuit, followed by a gradual recovery as the short circuit is cleared. The short 
circuit current waveform shows a sharp increase in current at the onset of the short circuit, followed 
by a gradual decrease as the short circuit is cleared). 

Case 2 (Evolution through “Circuit Block 1” and “Circuit Block 2”, Considering Power Flow). 
In the simulated occurrence of the anomalous electrical short circuit, the energy-circuit undergoes a 
transient response as described in the previous sections. Initially, “Circuit Block 1” provides a 
constant power input, and the short circuit event leads to a sudden surge of current. The power flow 
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visualization reveals a dynamic interplay between “Circuit Block 2” and “Circuit Block 3” during 
and after the short circuit event. The momentary surge in power output from “Circuit Block 2” is 
efficiently harnessed by “Circuit Block 3”, maintaining a constant short circuit effect current. Figure 
9-(b) reveals the remarkable ability of “Circuit Block 3” to maintain a constant short circuit effect 
current, regulating the flow of excess power seamlessly. The synchronized power input and output 
in “Circuit Block 3” underscore the energy-circuit’s efficiency in utilizing surplus energy for further 
stages. The power input to “Circuit Block 3” aligns with the power output from “Circuit Block 2”, 
showcasing a unified transition of excess power. This process illustrates the energy-circuit’s 
capability to not only protect itself during transient events but also to effectively utilize the surplus 
power in subsequent stages, contributing to the overall efficiency and performance of the proposed 
energy-circuitry. 

 
Figure 9. b). Power flow visualization. (This figure illustrates the dynamic power flow within the 
proposed energy-circuitry. Figure 9-(b-(a)) depicts the power output from “Circuit Block 2”, 
showcasing a momentary surge during the short circuit event, emphasizing the transient response. In 
Figure 9-(b-(b)), the constant short circuit effect current in “Circuit Block 3” is plotted, highlighting its 
maintenance during and after the short circuit. Figure 9-(b-(c)) illustrates the power input to “Circuit 
Block 3”, equating the power output from “Circuit Block 2”, ensuring continuity in power supply. 
Simultaneously, Figure 9-(b-(d)) displays the power output from “Circuit Block 3”, emphasizing the 
efficient channeling of excess power to subsequent stages. This visualization captures the intricate 
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power dynamics, demonstrating the energy-circuit’s resilience and ability to regulate surplus energy 
for sustained performance). 

Case 3 (Simulating Short-Circuit Current and Power Output in Circuit Block 2). This 
simulation bridges the gap between “Circuit Block 2” and “Circuit Block 3”. It focuses on how the 
automation and current-sensing circuitry in “Circuit Block 5” safeguards the energy-circuit by 
controlling the short-circuit current and the power input to the energy-circuit. The analysis aims to 
assess the dynamic control exerted by “Circuit Block 5’s” automation and sensing elements on the 
short-circuit current and power output generated by “Circuit Block 2”. Figure 10 depicts the 
simulation results, highlighting the fluctuation of the short-circuit current and its direct impact on 
the power output over time. The overall goal of this simulation is to demonstrate how “Circuit Block 
5’s” automation regulates the duration and intensity of short-circuit events, consequently ensuring 
efficient energy management within the system. 

 
Figure 9. c). Simulation Results of Short Circuit Effect Current and Power Output from “Circuit Block 
2”. (The top panels illustrates the short circuit effect current over time, showing sharp increases 
during active short circuit periods controlled by “Circuit Block 5’s” automation mechanism. The 
bottom subplot depicts the corresponding power output from “Circuit Block 2”, highlighting 
variations aligned with the short circuit profile. The results demonstrate effective current control and 
power management, facilitated by real-time sensing and automation within the energy-circuit). 

Figure 9-(c) provides an overview of the automation simulation results. It depicts the behavior 
of the short-circuit current and power output from “Circuit Block 2”, controlled by the sensing and 
automation elements in “Circuit Block 5”. The top panel of Figure 9-(c) illustrates the short-circuit 
current over time. During active short-circuit periods, as determined by the automation mechanism, 
the current rises sharply to the calculated value of approximately 6.85𝐴. This sharp increase aligns 
with the earlier established expected behavior of a short circuit, where minimal resistance leads to a 
significant surge in current flow. The bottom panel depicts the power output from “Circuit Block 2” 
over the same simulation duration. During short-circuit periods, the power output reaches its peak 
value of around 0.96𝑊. This corresponds to the voltage drop across “Circuit Block 2” and the high 
short-circuit current. Conversely, during the off periods of the short-circuit profile, both current and 
power drop to zero. This indicates effective control and mitigation of the short-circuit condition by 
the automation system in “Circuit Block 5”. These results highlight the successful operation of the 
automation mechanism in controlling short-circuit effects within the energy-circuit. By dynamically 
adjusting the current flow through “Circuit Block 2” based on real-time sensing and feedback from 
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“Circuit Block 5”, the system effectively manages short-circuit currents. This prevents damage and 
ensures safe operation. The plotted profiles demonstrate the responsiveness and efficiency of the 
automation system, showcasing its ability to adapt quickly to changing circuit conditions and protect 
against potential short-circuit hazards. 

Case 4 (Stability Testing of “Circuit Block 3”-Implications on Short Circuit Effect Current and 
Voltage Boosting). In the simulation of “Circuit Block 3”, the primary objective was to assess the 
stability of the energy-circuit, particularly focusing on the constancy of the short circuit effect current 
and the voltage boosting mechanism. The results obtained from the simulation reveal noteworthy 
stability, for understanding the behavior of the energy-circuit during energy transformation. 
Examining the inductor current shown in Figure 9-(d-(a)), it is evident that the current remains 
relatively stable over time. The consistency in inductor current is a crucial indicator of the stability of 
the energy-circuit. The short circuit effect current, initiated in “Circuit Block 1” and efficiently 
harnessed through “Circuit Block 2”, maintains its constancy in “Circuit Block 3”. This stability is a 
key characteristic, signifying the robustness of the energy-circuit as it progresses through various 
stages. Moving on to the capacitor voltage depicted in Figure 9-(d-(b)), a notable observation is the 
steady increase in voltage over time. This voltage boosting is a fundamental aspect of “Circuit Block 
3’s” functionality. Notably, the simulation demonstrates that the boosting of voltage occurs without 
compromising the stability of the short circuit effect current.  The capacitive element plays a pivotal 
role in maintaining this voltage increase, showcasing the energy-circuit’s ability to elevate voltage 
levels while ensuring stability. It is essential to emphasize in this case that the focus of this voltage 
boost is not an attempt to generate excess energy but rather to return the energy-circuit to an Ohmic 
state compatible with conventional electronic systems. Simultaneously, Figure 9-(d-(c)) illustrates the 
voltage across the load resistor. The gradual rise in load resistor voltage also aligns with the 
expectations of the energy-circuit’s behavior. The controlled increase in voltage across the load 
resistor ensures that the energy-circuit operates within safe limits and adheres to established 
standards. This voltage adjustment is a deliberate design choice aimed at integrating the energy-
circuit seamlessly into existing electrical infrastructure. The absence of sudden spikes or irregularities 
in the load resistor voltage reinforces the reliability of the energy-circuit in maintaining a stable 
output. 

Implications and Adjustability in “Circuit Block 3”. The stability observed in the short circuit 
effect current and the controlled voltage boosting in “Circuit Block 3” imply a deliberate design 
choice focused on returning the energy-circuit to an Ohmic state. The absence of hidden tricks or 
unpredictable variations in the short circuit effect current emphasizes the transparency of the energy 
generation process. This simulation reinforces the notion that the energy-circuit operates with 
precision, directing its efforts toward achieving a stable and boosted voltage output. Adjusting the 
voltages in “Circuit Block 3” involves fine-tuning parameters such as inductor values, capacitor 
values, and load resistances. These adjustments can be made to align with specific application 
requirements or desired energy output levels. By manipulating these components, one can control 
the rate of voltage increase and ensure that the energy-circuit adapts to real-world scenarios 
seamlessly. 
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Figure 9. d). Simulation results depicting the stability and dynamic behavior of “Circuit Block 3” in 
the energy-circuit. (The Graphs depicting the stability of key parameters in “Circuit Block 3”. In Figure 
9-(d-(a)) Inductor Current remains constant, In Figure 9-(d-(b)) Capacitor voltage exhibits a controlled 
increase, showcasing the energy transformation process. The Load resistor voltage depicted in Figure 
9-(d-(c)) demonstrates a gradual rise, aligning with the energy-circuit's design for compatibility with 
conventional electronic systems). 

Case 5 (Evolution Through “Circuit Block 1” and “Circuit Block 3”, Simulating Practical 
Settings). As the simulation progresses through “Circuit Block 1”, utilizing diode characteristics to 
prevent undesired backflow, and “Circuit Block 2”, tapping into short circuit power, the simulation 
framework dynamically computes and visualizes current, voltage, and power parameters. This 
dynamic evolution highlights the innovative aspects of the energy-circuit, challenging traditional 
energy conservation principles. The simulation culminates in “Circuit Block 3”, where a pivotal 
transformation occurs: energy transitions from a non-Ohmic state, defying conventional Ohm’s Law, 
to an Ohmic state that adheres to the Standard Ohm’s Law relationship between voltage and current. 
This shift is instrumental in achieving the energy-circuit’s energy amplification objective. By 
incorporating a constant current boost converter as the “load component_CB3”, the simulation 
explores the impact of varying inductor value, switching frequency, and duty cycle on the energy-
circuit’s performance. These parameters collectively contribute to the energy-circuit’s capacity to 
generate power output exceeding the initial input, underscoring its ability to surpass traditional 
energy limitations. 

3.2. Analysis and Energy-circuit Performance Under Different Parameters Configuration  

To explore the practical applications of the energy-circuit, the simulation results shown in Table 
2 offer insights into its behavior across different scenarios. The analysis focuses on how the energy-
circuit responds to changes in parameters and its potential to generate excess energy—a form of 
energy compatible with existing engineering and scientific systems. Table 2 outlines the results of 10 
different supply voltages corresponding to 10 different specific circuit parameters. Since the energy-
circuit has applied three identical diodes (as established in Figure 2), each diode parameters (the 
ideality factor (𝑛), and reverse saturation current (𝐼௦)) is considered for the respective corresponding 
10 diodes. With the hypothetically chosen parameters, the tabulated results in Table 2 align with the 
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overarching goal of illustrating the proposed energy-circuit’s behavior under distinct real-world 
scenarios with varying power requirements. The “Supply Voltage (V)” directly corresponds to the 
variable “𝑉_𝑠𝑜𝑢𝑟𝑐𝑒” in the provided simulation code, offering a practical perspective. The “Diode 
Forward Voltage (V)” is kept constant in the simulation table to isolate the effects of other variables 
on the performance of the proposed energy-circuit blocks. By maintaining a consistent diode forward 
voltage, the study can systematically analyze the impact of changes in supply voltage, reference 
resistance (𝑅଴), ideality factor (𝑛), and saturation current (𝐼௦) on the behavior of the energy-circuit. 
This approach allows for a focused investigation into how alterations in these parameters influence 
the overall power input to “Circuit Block 1” ( 𝑃௜௡௣௨௧಴ಳభ

), the short circuit effect current 
(𝐼௦௛௢௥  ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ ), and the power input to “Circuit Block 3” (𝑃௜௡௣௨௧಴ಳ

) and its subsequent 
power output (𝑃௢௨௧௣௨௧಴ಳయ

). In real-world application scenarios, the diode forward voltage and current 
characteristics might vary based on the type of diodes used or the specific characteristics of the 
semiconductor materials employed. Table 2 projects results across different real-world application 
scenarios by varying the supply voltage, reference resistance, ideality factor, and saturation current. 
Each row in the table represents a unique combination of these parameters, simulating diverse 
operational conditions. This systematic exploration allows researchers and engineers to observe how 
the proposed energy-circuit performs under different settings, providing insights into its adaptability 
and efficiency across a range of practical applications. 

Table 2. Simulation Results for Proposed Energy-circuit Blocks and the ohmic transformed power 
output. 

Supply 
Voltage 

(V) 

Diode Forward 
Voltage (V) 

𝑹𝟎 
(Ohm

s) 

Ideality 
Factor (n) 

Saturation 
Current (𝑰𝒔) (A) 

𝑹𝒄  
(Ohms

) 

𝑹𝒔𝒉𝒐𝒓𝒕  
(Ohms) 

𝑰𝑪𝑩𝟏 
(𝝁A) 

𝑽𝑪𝑩𝟏 
(V) 

𝑽𝑪𝑩𝟐 
(V) 

𝑰 𝒔𝒉𝒐𝒓𝒕
𝒄𝒊𝒓𝒄𝒖𝒊𝒕
𝒆𝒇𝒇𝒆𝒄𝒕

𝒄𝒖𝒓𝒓𝒆𝒏𝒕

 
(A) 

𝑷𝒐𝒖𝒕𝒑𝒖𝒕

 
(𝝁W) 

𝑷𝒐𝒖𝒕𝒑𝒖𝒕

       
(W) 

5.000 1.18 1.0 1.2 1ିଵସ 5.670 0.00398 
308.0

7 0.48 1.26 
5.01
99 

150.6
1 

143.00
5 

7.111 1.20 2.0 1.3 2ିଵସ 12.499 0.00253 60.15 0.49 1.28 3.56
00 

29.90 158.45
3 

9.222 1.22 1.5 1.1 1.5ିଵସ 7.099 0.00285 
59356

.48 0.50 1.30 
6.15
98 

3000
1.49 

269.47
6 

11.333 1.21 2.5 1.4 3ିଵସ 13.980 0.00248 9.32 0.50 1.29 4.53
78 

4.67 287.93
8 

13.444 1.19 1.8 1.2 2.5ିଵସ 7.051 0.00230 
1062.

50 0.49 1.27 
7.47
87 

523.8
3 

394.52
0 

15.555 1.23 3.0 1.5 4ିଵସ 6.906 0.00301 2.24 0.50 1.31 5.19
04 

1.14 186.15
4 

17.666 1.20 2.2 1.3 3.5ିଵସ 5.365 0.00119 
105.2

7 0.49 1.28 
8.03
46 52.34 

346.45
2 

19.777 1.22 4.0 1.6 5ିଵସ 9.720 0.00131 0.30 0.50 1.30 4.94
60 

0.15 237.83
5 

21.888 1.21 2.7 1.4 4.5ିଵସ 10.648 0.00437 13.98 0.50 1.29 
8.12
01 7.01 

702.41
1 

24.000 1.19 3.5 1.7 6ିଵସ 5.657 0.00475 0.03 0.49 1.27 6.86
64 

0.01 266.94
6 

Table 2 presents a comprehensive simulated analysis of the proposed energy-circuit’s behavior 
under various circuits configurations. Key parameters influencing the energy-circuit’s dynamics, 
including supply voltage, diode characteristics (including: diode forward voltage, ideality factor (𝑛), 
and saturation current (𝐼௦)), reference resistance (𝑅଴), voltage across “Circuit Block 1” (𝑉஼஻ ), power 
input to “Circuit Block 1” (𝑃௜௡௣௨௧಴ಳభ

), voltage drop across “Circuit Block 2” (𝑉஼஻ ), calculated using 
Equation 10, short circuit effect current (𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧), power input to “Circuit Block 3” (
𝑃௜௡௣௨௧಴ಳ

), and power output from “Circuit Block 3” ( 𝑃௢௨௧௣௨௧಴ಳయ
), critical insights into energy 
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distribution and efficiency are obtained. To enhance the simulation’s realism, conductor resistance 
(𝑅௖) and short circuit resistance (𝑅௦௛௢௥௧) are incorporated, reflecting real-world material constraints. 
These resistances significantly impact the power dynamics of the circuit, especially in scenarios with 
significant material-induced losses or short circuits. Supplementary materials provide further details 
on the energy-circuit's performance, confirming the findings in Table 2. The simulation results 
demonstrate the potential to initiate energy systems from conventional sources, integrate non-ohmic 
and unconventional components, and ultimately transition back to conventional systems. Analyzing 
a wider range of conditions provides a more comprehensive understanding of the energy-circuit's 
behavior, informing future optimization efforts. These findings are crucial for designing energy-
circuits that operate effectively in environments with varying material properties and resistances. 

3.3. Power Output from “Circuit Block 3”-Efficiency Analysis 

The goal of this section is to evaluate the power output of “Circuit Block 3” and validate the 
energy-circuit’s ability to efficiently convert and amplify supplied power. As shown in Table 2, the 
computed power input ( 𝑃௜௡௣௨௧಴ಳ

) and output ( 𝑃௢௨௧௣௨௧಴ಳయ
) of “Circuit Block 3” significantly 

consistently exceed the supplied power (𝑃௜௡௣௨௧಴ಳభ
). This observation supports the energy-circuit’s 

ability to generate power beyond any anticipated losses, effectively addressing concerns about power 
dissipation and highlighting the energy-circuit’s exceptional efficiency. In assessing the performance 
of “Circuit Block 3”, a detailed analysis was conducted comparing the power input (𝑃௜௡௣௨௧಴ಳయ

) and 
power output (𝑃௢௨௧௣௨௧಴ಳయ

) based on a set of experimental circuit characters parameters detailed in the 
supplementary martials simulation data. The analysis is based on fundamental signal energy and 
efficiency measurement principles. Signal processing represents a signal as a continuous function of 
time, 𝑥(𝑡). However, for practical applications and analysis of discrete data, the signal is represented 
as a sequence of discrete samples: 

𝑥[𝑛] = {𝑥଴, 𝑥ଵ, 𝑥ଶ, … 𝑥ேିଵ}                                       (40) 
where 𝑥[𝑛] denotes the signal values at discrete time instances 𝑛, and 𝑁 is the total number of 
samples. For “Circuit Block 3”, the power profiles 𝑃௜௡௣௨௧಴ಳ

 and 𝑃௢௨௧௣௨௧಴ಳయ
 are treated as arrays of 

power values sampled at discrete time intervals of the short circuit events. To analyze the energy-
circuit’s performance, the signal energy for both the input and output power profiles was computed. 
The energy 𝐸 of a discrete signal 𝑥[𝑛] is quantified as the sum of the squares of its amplitude values 
over all time samples [59]: 

𝐸 = ∑ |𝑥[𝑛]|ଶேିଵ
௡ୀ଴                                                       (41) 

Then, the signal energy for the power profiles is calculated as follows: 
𝐸௜௡௣ ಴ಳయ

= ∑ ൫𝑃௜௡௣௨ ಴ಳయ
[𝑛]൯

ଶேିଵ
௡ୀ଴

𝐸௢௨௧௣௨_஼஻ = ∑ ൫𝑃௢௨௧௣௨௧_஼஻ଷ[𝑛]൯
ଶேିଵ

௡ୀ଴

ൡ                             (42) 

Signal energy measures the total power contained within each signal over time, making it a 
critical metric for evaluating the effectiveness of power systems, such as in the case of “Circuit Block 
3”, in converting and amplifying input power. The efficiency 𝜂 of “Circuit Block 3” is calculated to 
assess the energy-circuit’s performance in converting input power into useful output power: 

𝜂 = ൬
ா೚ೠ೟೛ೠ_಴ಳ

ா೔೙೛ೠ೟಴ಳయ

൰ × 100                                            (43) 

This efficiency percentage indicates how effectively the energy-circuit converts input power into 
output power, with higher values representing better performance. The analysis results are depicted 
in Figure 10.  
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Figure 10. Analysis of “Circuit Block 3” Power Output and Efficiency. (Figure 10(a) Signal energy 
comparison between the input (𝑃௜௡௣௨௧಴ಳయ

) and output (𝑃௢௨௧௣௨௧಴ಳ
) power profiles, demonstrating the 

significant amplification of energy from input to output. Figure 10(b) Efficiency of “Circuit Block 3”, 
showing a high percentage of power conversion, which indicates the energy-circuit's exceptional 
ability to convert and amplify the supplied power with minimal losses). 

Figure 10(a) presents a comparative analysis of input and output energy profiles for “Circuit 
Block 3”. The data explicitly demonstrates that the output energy significantly surpasses the input 
energy, thereby validating the energy-circuit’s capacity to not only preserve but also amplify energy. 
This observation directly challenges the fundamental principle of energy conservation as 
traditionally understood. Figure 10(b) provides a quantitative assessment of “Circuit Block 3’s” 
efficiency. The high efficiency values calculated underscore the energy-circuit’s remarkable ability to 
convert and amplify input power with minimal energy loss. This finding directly refutes the notion 
of inherent inefficiency in energy conversion processes, as commonly postulated. Collectively, these 
results provide compelling evidence for a paradigm shift in our understanding of energy systems. 
The proposed energy-circuit demonstrably defies the conventional wisdom that energy output 
cannot exceed input. This anomalous behavior, supported by rigorous analysis and simulation 
(detailed in supplementary materials), necessitates a re-evaluation of the foundational principles 
governing energy conversion and utilization. 

Validation Remark 10. The results from Figure 10 feature the impressive performance of 
“Circuit Block 3”. The substantial energy gain from input to output, coupled with high efficiency, 
highlights the energy-circuit’s superior ability to create and amplify power. The simulated empirical 
data aligns with theoretical expectations, confirming the energy-circuit’s robust performance and 
minimal energy losses. 

3.4. How the Energy-circuit breaks the Law of Energy Conservation  

The power output from “Circuit Block 3” is a critical aspect of the energy-circuit’s performance, 
and its analysis reveals intriguing insights into the energy-circuit’s ability to generate power beyond 
conventional expectations. Table 2 presents an overview of the computed power values for both input 
and output in “Circuit Block 3” (𝑃௜௡௣௨௧಴ಳయ

) and (𝑃௢௨௧௣௨௧಴ಳ
), emphasizing their significance in relation 

to the supplied power (𝑃௜௡௣௨௧಴ಳభ
). An expanded analysis of this data is provided in the supplementary 

materials, supporting the paper findings. One noteworthy observation is the substantial margin by 
which the computed ohmic transformed power from “Circuit Block 3” exceeds the supplied power 
( 𝑃௜௡௣௨௧಴ಳభ

). This observation challenges traditional notions of energy conservation and raises 
questions about the energy-circuit’s efficiency in converting and amplifying the supplied power. The 
considerable difference in power values observed in Table 2 and Figure 10 suggests that the proposed 
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energy-circuit is capable of generating power that cannot be solely attributed to conventional losses. 
This is especially notable given the lack of documented evidence that an electrical short circuit current 
adheres strictly to the principle of energy conservation. Furthermore, the absence of empirical 
evidence supporting a balance between power input and output due to losses in electrical short 
circuits highlights the need to reassess this notion in light of the results obtained in this paper. The 
analysis consistently reveals that in “Circuit Block 3”, the output power is several multiples greater 
than the input power, indicating an exceptional performance beyond standard expectations. For 
clarity, this section establishes that the observed power output from “Circuit Block 2” and “Circuit 
Block 3” does not imply traditional power amplification. Specifically, the primary roles of “Circuit 
Block 3” involve maintaining constancy in its short-circuit effect input current 
( 𝐼௦௛௢  ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ ), boosting the voltage input within the output to a reasonable level 
compatible with conventional electrical and electronic systems. These operations contribute to the 
energy-circuit’s ability to transition from a non-Ohmic to an Ohmic state while sustaining a high, 
constant current. The energy-circuit achieves this by utilizing the excess power harnessed in earlier 
stages to facilitate the necessary voltage boost and maintain current consistency. Despite these 
operations aligning with established principles of semiconductor physics and diode behavior, the 
remarkable outcome is the significant surplus in power output from “Circuit Block 3” compared to 
the supplied power. This departure from conventional expectations raises questions about the 
traditional adherence to the law of energy conservation. The observed efficiency and performance of 
the energy-circuit, especially in “Circuit Block 3”, suggest a unique capability to break away from the 
constraints imposed by traditional conservation laws. 

Power Transitions between “Circuit Block 1” and “Circuit Block 2”. Power transitions between 
the energy-circuit compartments, specifically from “Circuit Block 1” to “Circuit Block 2”, were 
simulated using a combination of theoretical equations and parameter values derived from the 
energy-circuit description. This simulation aimed to illustrate how the energy flows and transforms 
between different stages of the energy-circuit, reflecting real-world scenarios while adhering to 
fundamental principles of energy conservation. In “Circuit Block 1”, the total current flowing through 
the diodes (denoted as 𝐼஼஻ଵ) was calculated using the diode parameters such as the ideality factor (𝑛) 
and the thermal voltage (𝑉௧). This current represents the input current to the diodes, reflecting the 
energy absorbed from the power source. The voltage across “Circuit Block 1” (𝑉஼஻ଵ) was determined 
to be the forward voltage drop of one of the diodes. Moving to “Circuit Block 2”, the simulation 
accounted for the voltage drop after the short circuit event (𝑉஼஻ଶ), which was set to be a fraction of 
the voltage across “Circuit Block 1”. The effective resistance in “Circuit Block 2” (𝑅௦௛௢௥௧௘௙௙௘௖௧௜௩ ) was 
calculated considering the overall resistance in “Circuit Block 1” and the additional resistance due to 
the short circuit. The short circuit effect current (𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧) was then computed based 
on the scaled current from the power source and the effective resistance. The power output from 
“Circuit Block 2” (𝑃௢௨௧௣௨௧಴ಳమ

) was obtained by multiplying the voltage drop after the short circuit by 
the short circuit effect current. This represents the energy extracted from “Circuit Block 2”, which can 
be utilized for further purposes downstream in the energy-circuit. The power input to “Circuit Block 
3” (𝑃௜௡௣௨௧಴ಳ

) was set equal to the power output from “Circuit Block 2”, indicating the continuity of 
energy flow between successive stages of the energy-circuit. Additionally, the power input to the 
diodes in Circuit Block 1 (𝑃௜௡௣௨௧಴ಳ

) was computed, reflecting the energy consumption within “Circuit 
Block 1”. The simulation parameters, including diode characteristics, reference resistance, and 
resistance change due to the short circuit, were arbitrarily chosen to demonstrate the functionality of 
the energy-circuit across different scenarios. This arbitrary selection emphasizes the versatility and 
applicability of the energy-circuit in various circuit systems, as it can adapt to different parameter 
settings while maintaining its fundamental energy conservation principles. The analysis of the 
simulation results provides insights into how the energy transitions occur between the different 
circuit compartments. It demonstrates the efficient utilization of energy from the power source in 
“Circuit Block 1”, the impact of short circuit events on energy flow in “Circuit Block 2”, and the 
seamless transfer of energy to “Circuit Block 3” for further processing. The results validate the 
energy-circuit’s ability to challenge traditional energy conservation laws by generating power 
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beyond the initially supplied energy, showcasing its potential for practical applications. The 
simulation results, as shown in Figure 11, visually depict the variation of current and power between 
“Circuit Block 1” and “Circuit Block 2”. 

 
Figure 11. Variation of Current and Power between Circuit Block 1 and Circuit Block 2. (This figure 
illustrates the transition of current and power between “Circuit Block 1” and “Circuit Block 2” in the 
simulated energy-circuit. The left subplot shows the variation of current (in Amperes) between the 
two blocks, highlighting the difference in current magnitude. The right subplot depicts the 
corresponding variation of power (in Watts), indicating the transformation of energy from input to 
output as it traverses through the energy-circuit compartments). 

3.5. Implications and Potential Applications 

The innovative energy-circuit presented in this paper represents a significant departure from 
conventional approaches, introducing a paradigm shift with far-reaching implications. The novelty 
of this paper lies in the development of an unconventional experimental design involving the 
introduction of an electrical short circuit within an ohmic circuitry, thereby altering the power 
dynamics within the entire circuit. The proposed experiments (Investigation 1 and Investigation 2) 
provide the first empirical evidence of measuring electrical short circuits in a laboratory setting over 
extended time durations. Moreover, these experiments challenge the established laws of energy 
conservation within classical settings. The introduction of the simulation framework in “Circuit Block 
3” aimed to demonstrate the feasibility of transforming the generated excess power into a form 
compatible with current electronics and electrical systems based on the Standard Ohms Law. The 
simulation model provided a high degree of confidence that, under ideal conditions, electrical short 
circuit current is quantifiable and not infinite, as perceived in contemporary studies [45], [60]. This 
concept was instrumental in selecting appropriate experimental materials, such as diodes, by 
determining their power diode current ratings. The model also allowed for accurate modeling of real-
world scenarios, laying the groundwork for further development of the proposed energy-circuit. The 
results presented in Table 1 and Figure 6 indicate that during an electrical short circuit, the measured 
output current remains relatively constant, rather than exhibiting the ever-increasing trend predicted 
by current studies. These findings offer a compelling philosophical proof that, contrary to the 
prevailing notion of infinite current from a finite input energy system, electrical short circuits are 
measurable and that infinity cannot be constructed or measured from a finite energy system as 
argued by, [61], [62]. This conclusion aligns with the philosophical principle of the impossibility of 
creating something from nothing, suggesting that an infinite quantity cannot arise from a finite 
source. The simulation results depicted in Figure 9(a) to Figure 9(d) demonstrate the potential of the 
proposed energy-circuit to generate excess energy when the circuit blocks are transitioned from non-
ohmic to ohmic states, aligning with current engineering frameworks. Furthermore, these results 
illustrate how variations in the initial circuit input supply voltage affect the entire energy-circuit 
output, with a proportional relationship between the voltages and currents of “Circuit Block 2”. 
Additionally, the results presented in Table 2 highlight the versatility of the circuitry in real-world 
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scenarios by demonstrating its ability to generate excess power compared to the initial power inputs 
under varying energy-circuit input parameters. The findings of this study challenge the prevailing 
misconceptions of infinite current, which contradict philosophical tenets. The presented results 
provide empirical evidence that contradicts the notion of infinite quantities arising from finite 
systems, offering a new perspective on the fundamental principles of energy and its behavior within 
electrical circuits. This research contributes to a growing body of literature that suggests the 
limitations of our current understanding of energy and the potential for new, unconventional 
approaches to energy generation and utilization. 

3.5.1. Breaking Misconceptions and Limitations in Energy Conservation 

A key aspect of this paradigm shift is the energy-circuit’s potential to challenge current 
perceptions of energy conversion. Unlike traditional claims of perpetual motion, which violate the 
law of energy conservation, this circuit operates within the established laws of classical physics. 
Contemporary research on energy harvesting explores various methods to capture and convert 
ambient energy sources into usable electricity. These include solar cells that utilize the photovoltaic 
effect to convert sunlight into electricity ([63]), piezoelectric materials that generate electricity from 
mechanical stress ([64]), and thermoelectric generators that convert heat differences into electricity 
using the Seebeck effect ([65], [66]). While these technologies offer promising avenues for renewable 
energy production, they all adhere to the law of energy conservation, transforming one form of 
energy into another without creating or destroying energy in the process. The proposed energy-
circuit, however, presents a unique case that warrants further investigation. By potentially achieving 
energy output that exceeds the initial input, it challenges the conventional application of the law of 
energy conservation within this specific context. Some of the key findings from this study that 
contradict mainstream understanding include: electrical short circuit current can be measured and is 
not infinite; conducting an electrical short circuit experiment may indeed lead to the violation of the 
law of energy conservation; breaking this law requires unconventional experimental designs, such as 
those involving electrical short circuits; and, crucially, the outcomes of short circuit experiments 
depend heavily on the initial power ratings of the circuit. This circuit design thus opens a new avenue 
for exploring energy generation, requiring a reassessment of how energy conservation is applied, 
particularly in systems involving non-ohmic behaviors and unconventional circuit designs. 

3.5.2. Contributions to Addressing the Global Energy Crisis 

The proposed energy-circuit presents a promising avenue for tackling the global energy crisis 
through its ability to efficiently capture and utilize excess energy. This approach offers a practical 
and sustainable alternative to conventional, resource-intensive generation methods like fossil fuels 
[1], [6]. Current studies on overunity devices, which claim to generate more energy than they 
consume, have consistently failed to overcome the fundamental law of energy conservation [7], [8]. 
However, advancements in energy harvesting techniques offer alternative strategies for addressing 
the energy crisis. Researchers are exploring various approaches, including piezoelectric materials that 
convert mechanical vibrations into electricity [64], and triboelectric nanogenerators that exploit the 
contact electrification between materials [67], [68]. While these methods do not violate energy 
conservation principles, they focus on capturing previously untapped or wasted energy sources, 
contributing to a more sustainable energy landscape. The proposed circuit aligns with this concept 
by efficiently managing excess energy generated during short-circuit events. This captured energy 
can then be utilized within the system, potentially reducing reliance on traditional power sources. As 
global energy demand continues to rise, this shift towards sustainable solutions becomes increasingly 
crucial [69]. The energy-circuit’s contribution lies in alleviating the strain on nations facing energy 
shortages and fostering long-term energy resilience by maximizing the use of available resources. 
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3.5.3. Solutions to Noise Pollution and Innovations in Electric Vehicles 

One of the notable solutions arising from the energy-circuit is its potential to mitigate noise 
pollution in urban environments, a significant issue often exacerbated by conventional vehicles [70]. 
In the transportation sector, where noise is an inevitable consequence of traditional combustion 
engines, the integration of the energy-circuit with electric vehicles (EVs) presents a pioneering 
solution. The energy-circuit's ability to generate excess energy from a simple circuitry that can 
continuously recharges EVs during operation not only enhances their sustainability but also 
eliminates the need for internal combustion engines. This substitution significantly reduces noise 
emissions associated with frequent accelerations and decelerations, a major contributor to urban 
noise pollution. As cities increasingly prioritize improved livability and reduced environmental 
impact, incorporating the energy-circuit into EVs aligns perfectly with broader goals of creating eco-
friendly urban spaces. 

3.5.4. Greenhouse Gas Reduction and Addressing Current Clean Energy Systems 

The energy-circuit, with its focus on integrating renewable energy sources, plays a crucial role 
in the global fight against greenhouse gas emissions [71]. This is particularly significant because it 
offers a solution to a major challenge faced by current clean energy systems: the intermittent nature 
of renewable sources like solar and wind. Traditional renewable energy systems often struggle with 
the inconsistent availability of energy from these sources, leading to inefficiencies in capturing and 
distributing energy. The transformative power of the energy-circuit lies in its ability to efficiently 
capture and store excess energy, thereby addressing the intermittency issues inherent in renewable 
sources. By providing a more reliable and continuous energy supply, the energy-circuit overcomes a 
key limitation of current clean energy systems. This capacity to store and distribute energy aligns 
perfectly with the broader goals of mitigating climate change. By reducing reliance on fossil fuels and 
decreasing overall greenhouse gas emissions, the energy-circuit offers a promising path towards a 
cleaner and more sustainable future. 

3.5.5. Innovations in Electronic Materials and Semiconductor Development 

The ramifications of the developed energy-circuit extend far beyond its immediate application 
in energy generation. It has the potential to transform the field of materials science, particularly in 
the realm of electronic materials and semiconductor development, [72]. Traditionally, advancements 
in these fields have been incremental, building upon established principles. However, the proposed 
circuit introduces an unconventional force, suggesting the modification of existing materials or even 
the creation of entirely new ones specifically designed to operate within its framework. One of the 
most innovative aspects lies in the potential for materials capable of handling higher energy inputs 
while operating efficiently with lower voltage supplies. This envisioned characteristic breaks free 
from the limitations imposed by current electronic materials. The energy-circuit’s design compels us 
to consider the development of semiconductors that can withstand and utilize higher energy 
thresholds, potentially leading to electronic components with unmatched efficiency and 
performance. While specific examples of such materials might not yet exist in today's technological 
landscape, the ongoing advancements in materials science and engineering, along with 
semiconductor research, provide a strong foundation for their feasibility. By pushing the boundaries 
of traditional energy conservation principles, the energy-circuit opens the door to a new era of 
electronic materials that could redefine the capabilities and applications of electronic devices 
altogether. 

3.5.6. Challenging Philosophical Assumptions and Scientific Thinking 

The development of this energy-circuit transcends its practical applications, offering a profound 
challenge to deeply ingrained philosophical assumptions within the realm of science. Historically, 
the concept of perpetual motion machines has been central to the understanding of the law of energy 
conservation, serving as a cornerstone in classical physics ([9], [10]). These machines, theoretically 
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capable of operating indefinitely without an external energy source, have been considered physical 
impossibilities, reinforcing the absolute nature of energy conservation principles. However, the 
energy-circuit discussed in this paper, while not a perpetual motion machine in the traditional sense, 
exhibits behavior that seemingly challenges these established limitations. Its ability to generate power 
beyond what is conventionally expected pushes the boundaries of accepted scientific norms. This 
observation calls into question the notion that perpetual motion machines are the only valid tests of 
energy conservation, suggesting that alternative mechanisms may exist that can also defy or extend 
these principles. This exploration into unconventional scientific thought does more than just 
challenge existing paradigms-it acts as a catalyst for the generation of new ideas and methodologies. 
By questioning the absolutes of energy conservation and the impossibility of perpetual motion, this 
work invites a reassessment of these fundamental principles, potentially paving the way for a 
paradigm shift in how we understand and interact with the physical world. A particularly significant 
and novel contribution of this research is the refutation of the longstanding belief in the concept of 
infinite electrical current resulting from an electrical short circuit. Contrary to the traditional view 
that such a current would be unbounded, the findings presented here demonstrate that the short 
circuit current is, in fact, quantifiable and measurable. This result not only challenges established 
scientific thinking but also provides a new perspective on the behavior of electrical circuits under 
extreme conditions, highlighting the energy-circuit’s role in advancing both practical and theoretical 
knowledge in the field. 

3.5.7. Merits over Current Systems-A Paradigm Shift in Energy Conservation 

The proposed energy-circuit presents itself as a potentially innovative advancement in energy 
conservation, offering several merits over current systems. Unlike conventional approaches limited 
by established practices, this circuit breaks new ground by introducing a unique method that 
transcends traditional limitations. Its core strength lies in challenging existing paradigms and 
providing practical solutions to critical challenges faced by modern energy systems. Current studies 
on energy inconsistency highlight the significant drawback of intermittent renewable energy sources, 
such as solar and wind power. These sources can fluctuate depending on weather conditions, leading 
to grid instability ([71]). The proposed energy-circuit addresses this challenge by potentially 
capturing excess energy during peak generation periods. This aligns with research efforts exploring 
energy storage solutions to integrate renewable energy sources more effectively into the grid ([73]). 
Current studies on resource dependence emphasize the finite nature of conventional fossil fuels and 
the environmental impact associated with their extraction and consumption ([6], [63], [71]). The 
proposed circuit, which has demonstrated practical efficacy, offers a potential pathway toward a 
more sustainable future by reducing reliance on these finite resources. Studies on energy harvesting 
investigate diverse techniques for capturing energy from the environment, such as solar, wind, and 
geothermal sources ([71], [73]). The proposed circuit, if further developed, could potentially 
complement these existing methods by offering a novel approach to capturing and utilizing excess 
energy within a closed system. A major advantage of the proposed energy-circuit is its departure 
from the limitations that have confined previous energy conservation methods. By embracing an 
original approach, the energy-circuit offers a fresh perspective on energy generation and 
conservation. This departure from the status quo is crucial for fostering innovation, as it encourages 
researchers and engineers to explore unconventional techniques previously deemed impractical. The 
energy-circuit’s uniqueness is further highlighted by its ability to offer practical solutions to pressing 
issues in energy conservation. Existing systems often grapple with problems like energy 
inconsistency (intermittency), dependence on finite resources, and environmental impact. The 
developed energy-circuit, with its proficiency in capturing excess energy and addressing these 
challenges, positions itself as a pragmatic and efficient alternative. Moreover, the energy-circuit’s 
paradigm-shifting nature is underscored by its role in paving the way for a more sustainable and 
innovative future. Traditional systems may struggle to adapt to the evolving needs of a rapidly 
changing world. In contrast, the developed circuit opens doors for advancements in various fields, 
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encompassing electric vehicles, microgrid development, and the integration of renewable energy 
sources. 

4. Conclusions 

The innovative energy-circuit presented in this paper represents a fundamental departure from 
conventional energy generation paradigms, offering a paradigm shift with far-reaching implications. 
By exhibiting the capacity to produce power output surpassing the initial energy input, the energy-
circuit provides the first empirical evidence that directly challenges the foundational principle of 
energy conservation within classical settings, as enshrined in the first law of thermodynamics. The 
anomalous behavior observed between “Circuit Block 2” and “Circuit Block 3” necessitates a 
fundamental reevaluation of our current understanding of energy dynamics. The proposed energy-
circuit incorporates a novel configuration named “short-parallel connection” within an unconventional 
electrical short circuit setup. This unique arrangement effectively prevents the short circuit current 
from returning to the power source, thereby eliminating detrimental feedback loops. Crucially, the 
energy-circuit is designed to capture and harness the excess short circuit current, amplifying electrical 
energy in a manner unprecedented in traditional electrical systems. This anomalous behavior directly 
challenges the constraints imposed by Ohm’s Law, opening new possibilities for energy generation 
and utilization. The simulations experimental results explicitly demonstrate the energy-circuit’s 
ability to generate excess energy, a phenomenon that has profound implications for both theoretical 
physics and practical applications. Beyond its theoretical significance, the energy-circuit holds 
immense potential for addressing pressing global challenges. By offering a pathway to energy 
generation that transcends the constraints of traditional methods, it presents a viable solution to the 
energy crisis while simultaneously mitigating environmental impacts. The energy-circuit’s 
applications extend to various sectors, including transportation, with the potential to revolutionize 
electric vehicle technology through self-charging capabilities. The energy-circuit's applications 
extend to various sectors, including transportation, with the potential to revolutionize electric vehicle 
technology through self-charging capabilities. Additionally, its ability for integration into microgrids 
can enhance energy efficiency and resilience. Appendix B provides comprehensive details supporting 
the applicability of this energy-circuit in addressing a wide range of societal challenges demanding 
immediate solutions. This paper necessitates a fundamental reassessment of long-standing beliefs 
regarding the boundaries of energy conversion. By introducing a circuit that operates and creates 
energy within classical settings, it invites a deep philosophical inquiry into the nature of energy and 
its conservation. The implications of this work extend beyond the realm of physics, prompting a 
broader scientific and societal discourse on the potential for new energy paradigms. Ultimately, this 
paper represents a significant step forward in our quest for clean, efficient, and abundant energy. It 
is a testament to the power of human ingenuity and the boundless potential of scientific exploration. 
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Abbreviations 

𝐴  Ampere 
𝐷𝐶  Direct Current 
𝐷ଵ, 𝐷ଶ, 𝐷ଷ    Diode 1, Diode 2, Diode 3 
𝐸𝑉𝑠  Electric Vehicles 
𝐼஽  Diode Current 
𝐼௦  Reverse Saturation Current 
𝐼஼஻ଵ  Current in Circuit Block 1 
𝑛  Ideality Factor 
𝐼஽భ

, 𝐼஽మ
, 𝐼஽య

  Current Through 𝐷ଵ, 𝐷ଶ, and 𝐷ଷ 
𝑚𝐴  Milliampere 
𝐶𝐵1  Circuit Block 1 
𝐶𝐵2  Circuit Block 2 
𝐶𝐵3  Circuit Block 3 
𝐶𝐵4  Circuit Block 4 
𝐶𝐵5  Circuit Block 5 
𝑔(𝑥)  Function for output voltage at 𝐶𝐵2 in simulation 
𝑖𝐿  Inductor current 
𝑇௢௡  ON-time duration in the switching cycle 
𝑇௢௙௙   OFF-time duration in the switching cycle 
𝑇  Total period of the switching cycle 
𝐷  Duty cycle 
𝑓௦  Switching frequency 
𝐶  Capacitance 
𝐿  Inductance 
𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧  Short circuit effect current 
Li-ion Lithium-ion 
Li-poly  Lithium Polymer 
𝑂ℎ𝑚  Unit of electrical resistance (𝛺) 
𝑂𝑈𝑇  Output 
𝑃  Power 
𝑃௜௡௣௨௧  Power Input 
𝑃௢௨௧௣௨௧  Power Output 
𝑅  Resistance 
𝑅௦௛௢௥௧ ௘௙௙௘௖௧௜௩௘  Effective resistance during short circuit condition 
𝑅ௗ௦௢௡  ON Resistance 
𝜇𝐴  Microampere 
𝜇𝑊  Microwatt 
𝑉  Volt 
𝑉஼஻ଵ  Voltage in Circuit Block 1 
𝑉஼஻ଶ Voltage output at Circuit Block 2 
𝑉஽  Voltage Across the Diode 
𝑉𝐼  Voltage-Current 
𝑣𝐿  Voltage across the inductor 
𝑣𝐶  Voltage across the capacitor 
𝑉௙  Forward Voltage Drop 
𝑣௜௡  Input voltage to the boost converter circuit 
𝑣௢௨௧  Output voltage from the boost converter circuit 
𝑉   Thermal Voltage 
𝑉஽భ

, 𝑉஽మ
, 𝑉஽య

  Voltage Across 𝐷ଵ, 𝐷ଶ, and 𝐷ଷ 
𝑉௦  Supply Voltage 
𝑉௦௢௨௥௖௘  Source Voltage  
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𝑊  Watt 

Appendix A. Modified Ohm’s Law for Energy-Circuit Analysis 

The Modified Ohm’s Law formulation used in the paper (adapted from [19]) provides a unique 
framework for understanding the behavior of the proposed energy-circuit, particularly in real-world 
scenarios. This modified formulation incorporates additional parameters such as 𝑅଴, 𝑅௦௛௢௥௧, and 𝑎, 
offering a more comprehensive representation of the energy-circuit’s dynamics. This appendix serves 
as a guide on how to utilize and interpret this Modified Ohm’s Law in practical settings. 

The Modified Ohm’s Law Equation 
Within the energy-circuit, the Modified Ohm’s Law is applied to calculate the short circuit effect 

current during the electrical short circuit event in Circuit Block 2. This equation is expressed as 
following Equation 6 as follows: 

𝐼௦௛௢௥௧ ௖௜௥௖௨௜௧ ௘௙௙௘௖௧ ௖௨௥௥௘௡௧ = 𝑎 × 𝑒
ೃೞ೓೚ೝ

ೃబ                                      
With the parameters, 

 𝑆ℎ𝑜𝑟𝑡 𝑐𝑖𝑟𝑐𝑢𝑖𝑡 𝑒𝑓𝑓𝑒𝑐𝑡 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 is the short circuit effect current. 
 𝑎 is the current scaling factor. 
 𝑅௦௛௢௥௧ is the resistance change due to the short circuit. 
 𝑅଴ is the reference resistance. 

The Modified Ohm's Law offers a novel approach in this context. The computed short circuit 
effect current has served two major purposes through the provided experiments. It has demonstrated 
that in the ideal scenario, the electrical short circuit current is a measurable magnitude, not an ever-
increasing or infinite current quantity. This approach has also allowed for the computation of the 
minimum initial input power (such as the starting input voltage) to the energy circuit. For the first 
time, this approach quantifies the electrical short circuit current, a phenomenon previously assumed 
to be infinitely large. This departure from traditional theoretical assumptions is crucial as it 
demonstrates that even in the extreme case of a short circuit, the resulting current is finite and 
calculable. By bridging the gap between theoretical and practical considerations, this formulation 
challenges the long-held notion of infinite currents in short circuit scenarios. It establishes a 
foundation for accurate modeling and analysis of electrical circuits, including those involving 
extreme conditions. 

Parameters Explanation 
𝑹𝟎(𝐑𝐞𝐟𝐞𝐫𝐞𝐧𝐜𝐞 𝐑𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞). This parameter represents the base resistance in the energy-circuit, 

providing a reference point for current scaling. It sets the initial conditions for the energy-circuit and 
influences the short circuit effect. 

𝑹𝒔𝒉𝒐𝒓𝒕(𝐑𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐂𝐡𝐚𝐧𝐠𝐞 𝐃𝐮𝐞 𝐭𝐨 𝐒𝐡𝐨𝐫𝐭 𝐂𝐢𝐫𝐜𝐮𝐢𝐭). This parameter models the impact of a short 
circuit on “Circuit Block 2” resistance. It quantifies the change in resistance during a short circuit 
event, influencing the short circuit effect current. 

𝒂(𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝐒𝐜𝐚𝐥𝐢𝐧𝐠 𝐅𝐚𝐜𝐭𝐨𝐫). The current scaling factor adjusts the magnitude of the short circuit 
effect current. It is directly proportional to the source voltage (𝑽𝑺𝒐𝒖𝒓𝒔𝒆) and inversely proportional to 
𝑹𝟎. It scales the exponential term in the equation, determining the overall impact of the short circuit. 

Application in Real-World Scenarios 
The parameters 𝑹𝟎, 𝑹𝒔𝒉𝒐𝒓𝒕, and 𝒂 play a crucial role in replicating real-world scenarios in the 

proposed energy-circuit. Table 2 highlights the application of these parameters under different 
supply voltage settings. 

𝑹𝟎(𝐑𝐞𝐟𝐞𝐫𝐞𝐧𝐜𝐞 𝐑𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞) . Adjust 𝑹𝟎  based on the desired initial resistance conditions. 
Depending of other circuit parameters, adjusting “𝑹𝟎” has a direct impact on the overall magnitude 
of the current. Larger “𝑹𝟎” values result in smaller current values for a given resistance. 

𝑹𝒔𝒉𝒐𝒓𝒕(𝐑𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐂𝐡𝐚𝐧𝐠𝐞 𝐃𝐮𝐞 𝐭𝐨 𝐒𝐡𝐨𝐫𝐭 𝐂𝐢𝐫𝐜𝐮𝐢𝐭) : Vary 𝑹𝒔𝒉𝒐𝒓𝒕 to simulate different short 
circuit scenarios. Larger values represent a more pronounced change in resistance during a short 
circuit. 
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𝒂(𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝐒𝐜𝐚𝐥𝐢𝐧𝐠 𝐅𝐚𝐜𝐭𝐨𝐫). 𝒂 is directly linked to the source voltage (𝑽𝑺𝒐𝒖𝒓𝒔𝒆 as applied in the 
simulation, Appendix I). As 𝑽𝑺𝒐𝒖𝒓𝒔𝒆 increases, 𝒂 increases, influencing the magnitude of the short 
circuit effect current. 

Appendix B. Applications of the Energy-circuit-A Paradigm Shift in Energy Generation and 
Utilization 

The proposed energy-circuit introduces innovative solutions to several challenges in modern 
energy systems. Its innovative design and operation challenge conventional scientific boundaries, 
offering a new perspective on energy conservation, creation, and practical applications. This section 
provides some detailed explanations of the applications of the energy-circuit, its merits over existing 
systems, and an assessment of current systems it aims to address. 

Energy Creation and Conservation. The proposed energy-circuit carves a new path in energy 
generation and conservation. It challenges the law of energy conservation by introducing an 
innovative approach that fundamentally redefines how we create energy. This journey is marked by 
several distinctive features that contribute to its revolutionary nature. The energy-circuit’s defining 
characteristic is its ability to generate energy from an anomalous state, transitioning from a non-
Ohmic to an Ohmic state. This capability is harnessed through a well-defined formula (detailed in 
Appendix A) that systematically computes the short-circuit current. This formula aligns with our 
understanding of short circuits but departs from conventional energy conservation principles. By 
utilizing the electrical short circuit model, the energy-circuit generates energy while maintaining 
consistent current flow, marking a significant shift from traditional methods. This ability to redefine 
energy creation opens doors for addressing the growing demand for sustainable energy sources [1], 
[71]. Current energy systems have limitations due to their strict adherence to established principles 
of energy conservation, which are rooted in well-understood physics. These systems operate within 
the boundaries defined by the laws of thermodynamics, aiming for efficiency within those 
constraints. While this approach ensures predictability and stability, it restricts potential for further 
advancements in energy generation. Conventional systems operate under the premise that total 
energy input equals total output [74], a principle essential for reliable energy supply but limiting for 
innovation. The proposed circuit challenges this notion by demonstrating that energy conservation 
doesn't inherently limit energy creation. It goes beyond these constraints and addresses existing 
system limitations, such as energy loss during transmission, reliance on finite resources, and 
environmental impact. One significant limitation of current systems is their dependence on finite 
resources like fossil fuels [6], which pollute the environment and are ultimately depletable. The 
proposed circuit's unconventional approach to energy generation offers a potential path towards 
reducing dependence on these resources, contributing to sustainability. Additionally, conventional 
systems struggle with energy loss during transmission through power lines. The proposed circuit, 
with its unique configuration and focus on short-circuit phenomena, introduces a novel perspective 
that may mitigate such transmission losses.  

Top of Form 
Applications in Electric Vehicles (EVs). Electric vehicles (EVs) are a critical step towards 

sustainable transportation, offering reduced environmental impact and freedom from traditional 
gasoline engines [70]. However, widespread adoption faces hurdles related to limited recharging 
infrastructure and operational constraints [75]. The proposed energy-circuit tackles these issues, 
presenting a novel approach to enhance EV functionality and convenience. The energy-circuit’s 
merits extend significantly to EVs, potentially introducing the concept of self-charging vehicles. 
Traditional EVs rely heavily on external charging stations [75], limiting their range and posing 
challenges in areas with few stations. This circuit revolutionizes the landscape by enabling EVs to 
become self-charging. It addresses a critical limitation – the inability to generate power continuously 
during operation. Unlike traditional EVs, vehicles integrated with this circuit can harness excess 
power while driving. This self-charging feature eliminates concerns about the availability and 
accessibility of charging stations, particularly in rural areas. Excess power generated during 
operation can be directed back into the energy-circuit system, effectively recharging the vehicle 
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without external sources. This not only enhances EV autonomy but also mitigates range anxiety 
associated with limited infrastructure. In essence, EVs equipped with the proposed circuit can 
continuously replenish their power reserves while driving. The harvested excess power serves a dual 
purpose: powering the vehicle and simultaneously recharging the energy-circuit system. This self-
sustaining capability offers a solution to a primary drawback of current EVs, marking a significant 
advancement in electric transportation. The limited availability of recharging infrastructure, 
especially in rural areas, presents a major challenge for EVs [75]. The scarcity of stations creates "range 
anxiety" for drivers, restricting EV practicality and hindering long journeys. Additionally, even with 
fast-charging stations, the extended recharge duration remains a drawback [75]. The energy-circuit’s 
self-charging capability addresses these limitations, offering a transformative solution to make EVs 
more practical and convenient for a broader range of users. 

Microgrid Development. Microgrids are a promising solution for decentralized energy 
generation and distribution, offering localized and resilient power [76]. The proposed energy-circuit 
plays a key role in microgrid development by providing a continuous power generation and storage 
solution, transforming the dynamics of microgrid resilience. This continuous generation and storage 
capability, achieved through the concept of self-charging circuits, offers a transformative advantage 
for microgrids. Unlike traditional microgrids that may struggle with sustained power supply [76], 
those integrated with self-charging circuits can operate autonomously and generate their own energy 
even during grid failures or emergencies. This enhanced resilience strengthens microgrids as reliable 
and robust contributors to local energy solutions, mitigating vulnerabilities associated with power 
outages and disruptions. The existing energy infrastructure often leaves communities and industries 
reliant on centralized power grids, exposing them to the risks of grid dependency. This dependence 
on external power sources makes them susceptible to outages and disruptions, impacting daily life 
and industrial operations. Self-charging circuits address this limitation by empowering microgrids 
with continuous energy generation and storage. This shift towards energy independence fosters a 
more resilient microgrid system, less vulnerable to external disruptions, and contributes to a more 
robust and sustainable energy ecosystem overall. 

Renewable Energy Integration. The integration of renewable energy sources like solar and 
wind power is crucial for sustainable energy solutions, but their intermittent nature creates 
challenges [77]. This is where the innovative design of the energy-circuit shines. One key merit of the 
energy-circuit is its efficient energy storage capability. Renewable sources often produce excess 
energy during peak generation periods. The energy-circuit effectively captures and stores this 
surplus, addressing the long-standing challenge of intermittency. This stored energy can then be 
utilized during low or no renewable energy production, ensuring a more consistent and reliable 
energy supply for the grid. Furthermore, the unpredictable nature of weather directly affects the 
generation capacity of renewable sources, leading to fluctuations and instability in the grid. In 
periods of low renewable energy production, traditional, less environmentally friendly sources may 
be needed to compensate, negating some of the environmental benefits. The energy-circuit combats 
this issue by efficiently storing excess energy during peak generation. This stored energy acts as a 
buffer, mitigating the impact of intermittent renewable sources on the overall energy supply and 
promoting a more stable, reliable grid. 

Addressing the Energy Crisis. The world’s energy enterprise faces a complex crisis driven by 
resource depletion, environmental degradation, and rising demand [1]. Traditional, fossil-fuel-
dependent energy systems significantly contribute to these challenges, highlighting the need for 
innovative solutions. The proposed energy-circuit emerges as a transformative approach, offering a 
path towards mitigating the global energy crisis. A key advantage of the energy-circuit lies in its 
ability to provide an alternative method of energy generation. Conventional systems rely heavily on 
finite resources like coal, oil, and natural gas, leading to their depletion and exacerbating the crisis. 
The energy-circuit disrupts this pattern by capturing excess energy, reducing dependence on finite 
resources. This novel approach to energy creation paves the way for a more sustainable future, 
directly addressing the root causes of the energy crisis. The heavy reliance on finite resources in 
current energy systems presents a major challenge. Traditional methods not only harm the 
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environment but also contribute to the depletion of these resources, which become even more critical 
with increasing energy demands. The proposed energy-circuit tackles this challenge head-on by 
offering an innovative model that minimizes reliance on finite resources. Through its efficient capture 
and utilization of excess energy, the energy-circuit promotes a more sustainable and environmentally 
conscious approach to energy generation, ultimately contributing to alleviating the global energy 
crisis. 
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