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Dedication
To my father, Gerald F. Poe, Sr.

An innovator in technology, construction, flight, and aviation. A pioneer whose
example taught me that the world could be reached, understood, and improved.

You put the first CB radio in my hand and told me to communicate with the
world. You helped me assemble little electronic kits with diodes and
batteries. What looked like small components became an introduction to a
much larger life.

You taught me to look closely, ask questions, and build. You made
technology something I could touch. You made possibility something I
could pursue.

This book follows the same current: from the energy that helped build our
communities to the technologies that may carry humanity beyond the
horizon.

You are a hero I am glad I had the chance to meet and know.

With love, gratitude, and respect,
Rev. Dr. Gerald F. Poe, Jr., PM
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Book synopsis
Power the everyday. Prepare for the extraordinary.

The oil field and the solar field belong in the same conversation. One helped
build the modern economy. The other helps expand the options available to it.
The question is how to make energy more useful, dependable, affordable, and
sustainable as our needs grow.

This book follows that transformation from historic drilling rigs and business deals to solar
rooftops, electric vehicles, batteries, stronger grids, and the power systems that may support
exploration beyond Earth. It connects the future to the costs people face today: getting to
work, cooling a home, keeping a business open, teaching a child, and protecting a
community during an outage.

The discussion examines fossil fuels, wind, hydropower, geothermal energy, hydrogen,
nuclear fission, and experimental fusion. It explores lightweight solar, next-generation
batteries, African electric mobility, bidirectional charging, microgrids, and the growing
energy demands of computing.

Excitement belongs here, but so does evidence. A vehicle that recovers braking energy is
useful; it is not a perpetual-motion machine. RF harvesting is real; a claim that ambient
radio waves power a road vehicle requires much stronger proof. A data center can share
recovered heat or participate in an energy system; its computers do not create free
electricity.

My perspective is shaped by technology, energy infrastructure, aviation, entrepreneurship,
and service. My starting point is also personal: a father who placed a radio in my hand and
made the world feel reachable.

We honor what built the economy by preparing what will sustain its next chapter.
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1 | Respect the oil field and build the
future
Progress begins with an honest inheritance

The oil rigs on this cover represent work, risk, capital, and ingenuity. Petroleum
remains important in transportation and as a feedstock for materials. Natural
gas, coal, nuclear plants, and renewable sources also contribute to the systems
on which daily life depends. Recognizing that inheritance makes the
conversation more credible.

The International Energy Agency reports that demand for oil, gas, and coal all grew in 2025,
while solar became the largest single contributor to growth in global energy supply. Both realities
matter. Renewable progress does not mean fossil fuels vanished, and continuing fossil demand
does not mean alternatives lack value. [1]

Our task is to examine where each technology helps and what its use costs. Fuel supply brings
exposure to prices and logistics. Renewable generation brings questions of location, weather,
integration, and timing. Nuclear power raises financing, construction, fuel, waste, and governance
questions. No serious option earns a free pass.

The handshake in the artwork stands for decisions that built infrastructure. Today's decisions
should be equally concrete. Who is buying the power? Who will maintain the equipment? What
happens when the weather changes or the fuel supply is interrupted? What can the customer
actually afford?

I see modernization as the discipline of adding capability while keeping essential services
working. A useful transition preserves valuable skills and invites workers into new opportunities.
Drilling expertise, electrical work, construction, logistics, and project management can all remain
relevant as the system changes.

The practical test: an energy proposal should explain what it improves, what it depends on, and
who owns the consequences. Respect for the past becomes productive when it helps us build the
next reliable system.
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2 | Energy is an everyday economic
issue
The bill reaches every household and business

Energy costs appear in obvious places: electricity bills, gasoline, diesel, and
heating. They also appear in freight, food storage, manufacturing,
communication, and the services we buy. A discussion about energy is therefore
a discussion about how the everyday economy functions.

Renewables can help diversify supply and reduce exposure to purchased fuel. That does not
automatically produce a lower retail bill. Financing, construction, maintenance, transmission,
storage, utility tariffs, and local policy determine how benefits reach customers. A cheap generation
resource can still require an expensive connection.

A bakery cares whether ovens, refrigeration, and payment systems remain available. A household
cares whether the refrigerator and essential equipment stay powered during an outage. A farm cares
about irrigation, cooling, and dependable operating schedules. Each need points toward a different
combination of resources.

Ask for a whole-system comparison. Include purchase price, operating cost, replacement, insurance,
downtime, and disposal. Distinguish energy savings from resilience value. A backup battery may be
useful even when it does not quickly pay for itself through bill reductions. Its value depends on the
owner's needs and alternatives.

For communities, the opportunity extends beyond buying equipment. Local technicians,
electricians, trainers, inspectors, and maintenance businesses can participate. But employment and
development benefits should be documented rather than assumed from a project's headline.

A household exercise: gather twelve months of energy and fuel bills. Identify what is bought, when
it is used, and which interruptions would cause the greatest harm. Begin with those facts before
choosing a technology.

The everyday economy does not need an argument won on a stage. It needs systems that deliver
useful service at a cost people understand.
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3 | Understand power before buying
possibility
A few units prevent expensive misunderstandings

Power is the rate of energy transfer. Energy is the accumulated quantity. A
kilowatt, kW, measures power; a kilowatt-hour, kWh, measures energy. A
one-kilowatt load running for one hour uses one kilowatt-hour. The distinction
separates how much a system can supply at once from how long it can continue
supplying it.

A battery might hold ample energy but lack the output needed to start a large load. A solar array
might have a high peak rating but produce less energy than expected under shade, heat, clouds,
or poor orientation. A charger might be fast while the electrical service cannot support its full
setting.

Energy does not appear from nothing. Generators convert mechanical or other energy into
electricity. Batteries store energy supplied earlier. Fuel cells convert chemical energy.
Regenerative braking recovers some energy that would otherwise be dissipated during slowing.
Each conversion has losses.

Illustrative calculation: a load averaging 0.8 kW over eight hours consumes 6.4 kWh. If only
80% of a battery's nominal energy is available after an assumed reserve and losses, the
simplified nominal requirement is 6.4 divided by 0.8, or 8 kWh. Actual design must also
consider surge power, temperature, aging, duty cycles, and the manufacturer's usable-energy
definitions. This is not an equipment specification.

Read a proposal for four different numbers: generation power, battery energy, battery output
power, and expected energy delivered over time. Insist that each has units and stated conditions.

Keep this question handy: where does the energy enter the system? A credible answer should
identify sunlight, moving air, flowing water, fuel, heat, or another measurable source. The
excitement grows stronger when the accounting works.
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4 | Solar belongs in a complete system
A panel is the beginning rather than the whole project

Photovoltaic cells convert sunlight into electricity. A working installation also
needs appropriate mounting, wiring, protection, power conversion, and controls.
Depending on the project, it may include storage and equipment that permits
safe operation during an outage. DOE's solar resources describe the panel as
one component of a complete system. [2]

For a home, the right starting point is the roof and the load. Examine roof condition, shade,
orientation, available space, structural suitability, and the timing of consumption. A large
daytime load may align naturally with solar production. Evening demand creates a different
question about storage or grid supply.

Request an annual production estimate with assumptions. Ask how losses, shading, weather,
and degradation are modeled. A nameplate rating is not a promise of constant output. Compare
the estimate with actual local conditions rather than a photograph of an ideal installation.

Understand outage behavior before signing. A conventional grid-connected installation may
stop exporting during a grid outage for safety. Backup requires a properly configured system,
including isolation and compatible equipment. The presence of panels alone does not
guarantee that the lights remain on. [3]

Solar can also serve places where the roof is unsuitable: parking canopies, ground mounts,
community projects, or portable systems. Each arrangement changes costs, approvals,
maintenance, and who receives the benefit.

A better purchasing question: “What useful energy will this installation deliver to my loads
under the conditions that matter to me?” That question encourages a system proposal rather
than a panel sales pitch.

The everyday promise of solar is local energy that can be measured. Its future depends on
making that energy dependable and economically useful.
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5 | Lightweight solar and the promise
of tandems
More places to harvest sunlight

Flexible and lightweight solar can serve surfaces where conventional rigid
modules are difficult to install. Commercial flexible silicon and thin-film products
exist. Renogy, for example, lists a 200-watt flexible module. That rating
describes power under specified test conditions, not guaranteed energy every
hour. [4]

Research on perovskite and tandem cells seeks improved performance by combining materials
that capture different portions of sunlight. Work reported by NREL and its successor
institution includes flexible photovoltaic development with industry partners. Laboratory
progress, pilot production, and long-term commercial durability remain distinct milestones. [5]

Lightweight is valuable when weight is a limiting factor, such as portable equipment, certain
roofs, aviation, or space systems. It does not mean a small area can collect unlimited energy.
Available sunlight, area, conversion efficiency, temperature, and orientation still govern
output.

Illustrative scale: at an assumed 1,000 watts of incoming sunlight per square meter and 20%
conversion efficiency, one square meter produces about 200 watts before other system losses.
Five equivalent full-sun hours would correspond to about one kilowatt-hour before losses.
This calculation illustrates the physics; it is not a forecast for a particular site or product.

For purchases, compare watts per square meter and watts per kilogram, then look at warranty,
heat behavior, mounting requirements, bend limits, and expected lifespan. A lightweight panel
can solve a real structural problem while still requiring adequate surface area.

The exciting future is solar that fits more of the places where people need power. The
professional standard is equally clear: match the product to the environment and demand
evidence that performance survives outside the demonstration.


