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INTRODUCTION

This research report is a presentation and continuation of the work I have been

doing for Equitech International, LLC (EI), a consortium of twenty-three sister compa-

nies headed by former leaders of Georgetown University and NASA’s Jet Propulsion

Lab, in conjunction with its wholly-owned subsidiary Advanced Renewable Energy

Systems, LLC (ARE Systems). EI/ARE Systems partners with local contractors and for-

profit resident-owned community investment corporations to bring E-Macrosystems,

advanced renewable energy system power plants, to local communities.

The report starts with an indepth look at where we are now, in terms of our cur-

rent dependence on fossil fuel energy sources, and how this has manifested immense

toxic and greenhouse gas liabilities that threaten public and environmental health. A

Review of Literature explores possible solutions in the form of non-combustion high

temperature gasification technologies that produce energy in various forms from abud-

nant carbonaceous feedstreams (i.e. biomas, waste) while exhibiting near zero green-

house gas emissions. This review of studies regarding gasification, hydrogen, biomass /

waste to energy, steam reformation and fuel cells is followed by a discussion of Equitech

International, LLC and the company’s primary product line, the E-Macrosystem.

The E-Macrosystem (E-M), which primarily consists of the two proven advanced

renewable energy systems the Advanced Steam Reformer and the Solar Regenerative

Fuel Cell, is an emissions-free green energy power plant and manufacturing facility. In

addition to generating electricity, the E-M also produces a number of marketable by-
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products, including green hydrogen, p a r a ffin wax, FT diesel, phosphatic PK f e r t i l z e r,

b i o c h a r, potable water, metal pellets, glass beads and medical-grade oxygen. T h e s e

multiple capital streams allows each E-M to net in range of $18 million per year, mean-

ing a 16% simple return on invest and a six-year payback time for each $146 million E-

Macrosystem. Green electricity can be produced in these facilities at half of the real

cost of coal per kWh.

Beyond the reduction in both toxic and greenhouse gas emissions, the elimina-

tion of the need to combust coal, and the transformation of one of our great liabilities

(waste) into one of our greatest assets (clean energy), the E-M provides very important

e n e rgy security solutions. As a power plant that locally sources all of its feedstreams,

the E-M is a self-sufficient, decentralized energy source that not only generates a vast

array of localized economic opportunities, but it also serves as a part of a longterm

solution to increase national security through energy independence

Where We Are Now

We inhabit a world in which 92% of the energy consumed is from non-renewable

resources like coal, oil, natural gas, biomas and nuclear. The by-products of extracting

and utilizing these products include massive waste streams that are not properly man-

aged or appropriately dealt with. As everyone seemingly knows, even remedial steps

towards protecting public and environment health would make these industries “non-

profitable.” In this economic boondoogle of passing vast amounts of costs onto the gen-

eral public, the corporate strategy of utilizing “other people’s money” (OPM) to assume

risk is definitely at play. In this case OPM is partially composed of rising insurance pre-

miums, increasing health care bills, the funerals costs and lost years of productivity of

those taken from us prematurely by the myriad of negative consequences that results

from fossil fuel extraction and combustion. 

2



Where we are now is at a point in human history where the following are true:

•  U.S. coal plants produce 120 billion tons of toxic waste per year.

•  800,000 premature deaths worldwide from particulate/SO2 pollution every year.

•  One quart of oil is enough to make 250,000 gallons of water toxic.

•  2.6 billion worldwide burn biomass for cooking. Two million of them die every year 

from indoor smoke inhalation.

•  Burning of fossil fuels has led to a 26% increase in CO2 levels in the last 65 years.

•  More than $557 billion was spent on fossil fuel subsidies worldwide in 2008.

•  Radioactive waste takes three million years to dissipate.

•  30 tons of radioactive waste per reactor each year in U.S.

•  73 trillion gallons of water are used per year in U.S. in fossil fuel and nuclear plants.

In the specific case of coal, which the United States has consistently been most

dependent on for electricity production over the last 50 years, toxic waste streams result

from each of the five steps of coal’s life cycle:

1) From the extraction of coal and lethal impact that mining has on the local

community;

2) To the transport/distribution of the coal that accounts for 70% of all domestic

railroad traffic; 

3) To the processing of the coal and its associated toxic effluent; 

4) To the burning of the coal, which has diminished the health of every single

river, lake and stream in our nation with mercury and other toxins;

5) To the disposal of the coal refuse known as coal ash, which can spend decades

in unlined slurry pools, inevitably leaching into our drinking water.

One of the things that we have been learning as both scientists and concerned cit-

izens are the differences between acute toxicity (concerning how high levels of contami-
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nation affect health), versus the impact of the steady and consistent exposure to hundreds

of carcinogenic compounds we are all subject to through the manufacture of fossil fuel

energy. Every person living today carries measurable levels of several hundred synthetic

chemicals, contaminants that did not exist prior to the 20th century. We know that even a

small number of these toxic molecules can hijack our body’s natural hormone system,

and cause intense, life long damage, undermining our immune systems, eroding intelli-

gence, and diminishing reproductive capacity. As our world becomes more and more

polluted, despite the toxicity eroding even our intelligence, we come to better understand

the diversity of ways in which we are impacted:

We know that coal contains mercury, lead, cadmium, arsenic, manganese, berylli -

um, chromium, and other toxic, and carcinogenic substances, and that coal dust coats

communities where it is mined and stored.

We know that coal crushing, processing, and washing releases tons of particulate

matter and chemicals on an annual basis and contaminates water, harming community

public health and ecological systems.

We know that acidification of surface water, mainly lakes and reservoirs, is

another major impact related to pollution from coal-fired power plants. The acid leaches

toxic metals from the surrounding rock into surface and groundwater, where the metals

harm aquatic life. 

We know that coal combustion results in emissions of nitrous oxides (NOx), sulfur

dioxide (SO2), the particulates PM10 and PM2.5, and mercury; all of which negatively

affect air quality and public health.

In light of what we know, it is very clear what we must do, as elucidated by

Illinois science teacher Mary Ellen DeClue: “Our future energy needs must not depend

on coal, period. Carbon dioxide production from coal is just one of the negative aspects.
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Toxic metals, particulate matter, and PAHs (polycyclic aromatic hydrocarbons) are found

in coal, coal slurry, and coal combustion wastes. There is not any segment involved with

coal processing or combustion that is not a high risk to the health of citizens and to the

contamination of air, land, and water. IDNR and IEPA are consistently favorable to mine

and utility operators over the potential harm to communities” (DeClue, 2010).

The reality is that there are a wide range of quantifiable and monetizable impacts

created by coal. These include: 

1) Damages due to climate change;

2) Public health damages and deaths from NOx, SO2, particulates PM10 and

PM2.5, and mercury emissions;

3) Fatalities of members of the public due to rail accidents during coal transport;

4) Public health burden in Appalachia associated with coal mining, especially

mountain top removal;

5) Government subsidies;

6) Lost value of abandoned mine lands;

7) Damage of major pollutants -- sulfur dioxide, mercury, nitrogen oxides, ozone,

and particulate matter – on human health, grain crops and timber yields, buildings, and

recreation.

To continue to pretend that these costs are external to what the coal industry is

engaged in, and to insist that U.S. public continue to absorb these costs (in the form of

declining public and environmental health) so that the coal industry can continue busi-

ness as usual, is not a tenable way to proceed as a culture that values the quality of

human life. A study published last year by Harvard Medical School 's Center for Health

and the Global Environment concluded: “We estimate that the life cycle effects of coal

and the waste stream generated are costing the U.S. public a third to over one-half of a

5



trillion dollars annually.” This study

found that coal burning plants are

responsible for the deaths of 24,000 indi-

viduals in the US per year from inhaling

coal plant emissions. That is 1% of

everyone that dies in the U.S. each year.

The World Health Organization

estimates that annual deaths due to

indoor and outdoor air pollution from

human energy use account for 6% of the

total 50 million annual global deaths,

making we ways in which we produce

our energy the 4th leading cause of

death for humans.

If the annual quantifiable costs

on the U.S. public of the coal industry

doing business in the manner that they

are is in excess of one third of a trillion dollars, then what are we to make of the fact that

the total amount that is billed annually for U.S. coal fired plant produced electricity is

about $70 billion? That the coal industry is utilizing the U.S. public’s “other people’s

money” to the tune of nearly five times their annual total revenue to subsidize their

activities. This means that the “goods” being produced for our society by the coal indus-

try is only about one-fifth of the overall social “ills” that it is creating, when properly

and accurately monetized. Coal-fired electricity that we think is costing us an incredibly

affordable 4¢/kWh, is more accurately around 22¢/kWh, when the true costs that the

U.S. public have always been paying are included in the accounting.

6



Why not leave the coal in the ground where it can continue doing its job, seques-

tering carbon?

The Preferred State

The waste streams created by the combustion of fossil fuels are monumental. The

total amount of toxic waste produced just by U.S. coal plants per year alone is more than

120 billion tons. That is more than six times the world’s annual municipal solid waste

(1.87 billion tons), non-hazardous industrial waste (1.32 billion tons), hazardous indus-

trial waste (0.54 billion tons), and farm waste (16.27 billion tons) combined. But these

other waste-based sources of hydrocarbons we do not have the option of leaving where

they currently rest, as they are continually growing liabilities that we must engage in

solutions for each and every day. Key is identifying a process through which one could

extract energy from the hydrocarbons and organics present in these readily abundant and

liability-laden feedstreams, while lowering our risk from both toxic and GHG emissions.

REVIEW OF LITERATURE

Gasification

Gasification is a thermo-chemical process that transforms carbonaceous and

organic materials by subjecting them to high temperatures, without combustion, into a

syngas that is primarily composed of hydrogen, carbon monoxide and carbon dioxide.

Syngas that is sourced from the gasification of biomass is considered renewable energy,

due to biomass being a regenerative resource. Additionally, biomass gasification projects

“directly displace greenhouse gas emissions,” while also contributing to sustainable

development (Purohit, 2009). In his study Economic potential of biomass gasification

projects under clean development mechanism in India Purohit identifies “a vast theoreti-

cal potential of CO2 mitigation by the use of biomass gasification projects.” Beyond the
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advantage of CO2 mitigation, gasification also works under “less drastic conditions”

than class direct combustion, while also providing for reduced emissions of heavy metals

(Galvagnoa et al., 2009). Perhaps gasification’s most notable asset is the renewable pro-

duction of “green” hydrogen from the process’s syngas by-product when biomass serves

as its feedstream (Kazim, 2010).

Hydrogen

Hydrogen is considered a major player in meeting future global energy demand

due to it being “environmentally clean, storable, transportable and inexhaustible”

(Kazim, 2010). In his study Strategy for a sustainable development in the UAE through

hydrogen energy, Kazim elucidates the utilization of hydrogen energy to be a key meas-

ure to implementing sustainable development that does not levy any major environmen-

tal consequences. According to Brouwer in the paper On the role of fuel cells and hydro -

gen in a more sustainable and renewable energy future, in terms of both transportability

and environmental friendliness, “hydrogen can play a significant role in that it is one of

only a few options that can enable transportable power with zero pollutant and green-

house gas emissions at the point of use” (Brouwer, 2010). He concludes that hydrogen

can be efficiently produced with very low GHG and toxic emissions from biomass and

industrial waste streams by utilizing the proper thermal-chemical process in combination

with the appropriate regenerative primary energy sources.

Biomass / Waste to Energy

The key with this combination of feedstock (biomass or waste) and process (gasi-

fication) is that the given feedstream, according to its biochemical composition and

properties, can alternately be formed into solid (e.g., charcoal), liquid (e.g., methanol

and ethanol), and gas (e.g., hydrogen and methane). These are described by Zhanga et al.
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in their paper Overview of recent advances in thermo-chemical conversion of biomass as

bio-fuels that “can be used further for heat and power generation” (Zhanga et al., 2010).

Gasification works especially well with high moisture feedstocks, and it can create a

number of different useful by-products beyond syngas. In this sense the by-products of

gasification allow for much higher overall efficiency, as explored in the compartive

study Steam gasification of tyre waste, poplar, and refuse-derived fuel: A comparative

analysis by Galvagnoa et al.: “Moreover, they allow better recovery efficiency since the

process by-products can be used as fuels (gas, oils), for both conventional (classic

engines and heaters) and high efficiency apparatus (gas turbines and fuel cells), or alter-

natively as chemical sources or as raw materials for other processes” (Galvagnoa et al.,

2009).

Steam Reformation

One of the most efficient, cost competitive and sustainable thermo-chemical

processes for bioenergy production is steam reformation, which is a high indirect tem-

perature, low oxygen gasification technique. Steam reformation one of most efficient

approaches for converting waste and biomass into clean energy. The syngas produced by

steam reforming process “can be utilized for electric power generation, heat generation

and for other industrial and domestic uses” (Nipattummakul, 2012). In their study

Leveling Intermittent Renewable Energy Production Through Biomass Gasification-

Based Hybrid Systems Dean et al. found that “in cases where value is placed on control-

ling carbon emissions,” that indirect gasification approaches like steam reformation were

found with be cost competitive with other methods for producing hydrogen, a sustain-

able source of heat and power generation.

Fuel Cells 

According to  Amornvareesman’s Energy balance calculation of selected refinery
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concepts for Energy from Waste facilities, the combination of gasification with fuel cell

technology “ is the best option for Energy from waste” (Amornvareesman, 2012).

Brouwer argues that not only can fuel cells “provide continuous power with extremely

low (or zero) criteria pollutant and greenhouse gas emissions,” but that the sustainability

of the conversion of energy is heightened by the highly efficient utilization of biomass

and waste fuel streams (Brouwer, 2010). Fuel cells are a uniquely positioned technology

to impact our country’s electricity, transportation and commercial sectors alike in fulfill-

ing energy demand and achieving the desired degree of sustainability, “as well as envi-

ronmental and economical benefits associated with such schemes compared with busi-

ness as usua” (Kazim, 2010). Waste and biomass, when combined with steam reforming

technology and fuel cell utilization, offer great opportunities for “harvesting chemical

energy with simultaneous reduction of environmental pollution, providing carbon neutral

(or even carbon negative) sustained energy production, energy security and alleviating

social concerns associated with the wastes” (Nipattummakul, 2012).

THE TECHNOLOGY

Equitech International, LLC

Though Equitech International, LLC has been in existence for two decades, the

last four years have been incredibly busy, including the acquisition of financial partners

American Capital Energy, Moss Cape, and CIERA Energy. In 2013, Equitech

International, LLC have submitted a bid with the U.S. Army Corps of Engineers (Multi-

Award Task Orders Contract), have an application in with the Department of Defense’s

Environmental Security Technology Certification Program (ETSCP), presented at the

2nd annual Clean Defense Summit produced by the the Pentagon, U.S. Navy, U.S. Air

Force, U.S. Army, and U.S. Marines; have forwarded a requested white paper regarding

methods for scavenging methane to the Program Manager of Alternative Energy and
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Alternative Fuels at the Office of

Naval Research; have succeeded in

securing technical assistance from the

Clean Energy Trust; and are also con-

tinuing work on initiatives in Brazil,

Haiti, Oklahoma City and East St.

Louis, Illinois.

My work as an equity co-

owner of Equitech International, LLC

includes policy analysis and the development of comprehensive strategic plans concern-

ing the deployment of E-M power plants and Equitech’s other related patented technolo-

gies. On June 21, 2010 I had the opportunity to present my comprehensive plan for the

People of the Republic of Haiti, “The E-Macrosystem: Renewable Energy from

Regenerative Resources,” to a warm reception by United Nations leading staff from

UNDP, UNDESA and UNEP.

Equitech International’s three primary products include,

1) E-Macrosystem (E-M), a hybrid biomass / solar advanced renewable energy system

power plant and manufacturing facility. This 7.5 MW electricity plant is powered by 75

dry tons of biomass and waste per day.

2) E-Microsystem (E-Mi), utility system modules based on E-M technology designed for

commercial and residential usage. The 1,000 pound per day Biomass Integrated Utility

Module (IUM) can power a 100 unit housing complex on the waste produced by the ten-

ants on a daily basis alone.

3) E-Macrosystem Marine (E-MM), scalable application of E-Macrosystem technology

for water vessel utilization to transform all human waste, food, sea waste and spills into

energy and other valuable by-products.

50-Unit Apartment Complex with E-Microsystem by EI.
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For this paper, I am going to focus on the E-Macrosystem as our lead product

and the one that has undergone the most development and validation.

E-Macrosystem

An 7.5 MW E-Macrosystem (E-M) is a stand-alone, emissions-free power plant

and manufacturing facility consisting of several integrated, patented and proven advanced

renewable energy system technologies that achieve e n e rgy production through the utiliza-

tion of two regenerative resources, the sun and biomass / waste. The E-M is compre-

hensive approach to processing waste cleanly, eliminating GHG emissions, producing

“green” electricity (24 hours a day, 365 days a year), and spurring economic develop-

ment by attracting industry with manufacturing and production space. Further increas-

ing recovery efficiency of E-M are the variety of by-products that result from the

advanced steam reformation process, including production of a clean H2-rich syngas,

“green” hydrogen for powering fuel cells and vehicles, paraffin wax, pump-ready FT

diesel, phosphatic PK f e r t i l z e r, biochar, potable water, scrap #2 metal pellets, glass

beads, medical-grade oxygen, and a perfect support for an adjacent industrial-scale

o rganic greenhouse and aquaculture center. The power plant and by-product driver of

the E-Macrosystem is the 75 dry ton-per-day biomass and waste processing A d v a n c e d

Steam Reformer System.

Advanced Steam Reformer

The Advanced Steam Reformer System (ASRS) is the power plant of the E-

Macrosystem, transforming 75 dry tons of biomass or waste per day into 7.5 MW of

power. The ASRS achieves the transformation of biomass to energy without burning or

incineration (as Certified by the California Department of Health Services and the

United States EPA) through indirect gasification steam reformation that vaporizes organ-
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ic liquids and gasifies organic solids through the utilization of indirect heat (1000˚C,

1830˚F) and the introduction of superheated steam and CO2. This combination causes

the breakdown of molecular bonds so that the molecules of the regeneratively available

biomass feedstock are decomposed:

CaHbOc+ d CO2 + (a-c-d) H2O ---->  (a+d) CO + (a+0.5b-c-d) H2

C + H2O  ----> CO + H2

C + CO2 ----> 2 CO + Heat

H2 + CO2 <---> H2O + CO

C + 2 H2 ----> C H4

As this A d v a n c e d Steam Reforming technolgy was born in addressing the issue

of safely disposing of medical waste, the technology of the E-M can process all

o rganic hospital, airport, hotel, industrial, commercial, and residential waste or bio-

mass on site. The primary by-product of the steam reforming process is a hydrogen-

rich syngas, which in turn powers a high temperature solid oxide fuel cell (SOFC) that

generates green electricity for usage in the E-M manufacturing facility or for sale to

the grid, while emitting only water and heat, which are both captured. Tests of the syn-

gas by Te n n e s s e e ’s Shaw Environmental demonstrated:

[1] The syngas is very rich in hydrogen, with small amounts of CO, CO2, CH4, and

H2O. The lighter hydrocarbons up to C4, all less than 0.01%, add only slightly to the

heating value of the syngas and therefore contribute additionally to either the engine or

fuel cell performance. The H2S was found to be less than the detection level of 0.01%.

[2] The final value for Polychlorinated Dibenzodioxins (dioxins) and Polychlorinated

Dibenzofurans in the product syngas is 0.0041 pptv or 0.054 ng/m3 TEQ. This shows
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that the syngas is very clean and very low in risk to the public, should it be released as

the result of an accident.

Solar Regenerative Fuel Cell

The solar regenerative fuel cell (SRFC) provides power to the E-M manufactur-

ing facility “around the clock” through the use of 146,450 square feet of solar photo-

voltaic (PV) arrays, a 250 kW low temperature fuel cell, a solar-powered electrolysis

subsystem and the regenerative resource of the sun. When the sun shines, the solar PV

arrays not only put out enough DC power to satisfy the daytime loads of the facility, but

also to supply power to the electrolyzer subsystem, which dissociates (“cracks”) water

and stores the resulting pure hydrogen and oxygen in storage tanks. At the end of the

day, the hydrogen is then used as the primary fuel and combined with the oxygen to run

the low temperature fuel cell to produce high quality “green” electricity.

The SRFC systems, through operation of the fuel cell, convert the chemical ener-

gy from hydrogen and oxygen into green electricity that can power the E-M manufactur-

ing facility. Any surplus green electricity is sold to retail customers and the grid. The

only by-products from the fuel cell are pure water and low-grade waste heat. The pure

water by-product is stored and later converted back into its pure hydrogen and oxygen

constituents through an electrolysis process in order to repeat the cycle as needed.

During the night, when the solar arrays are inactive, the fuel cell subsystem is

turned on to supply the majority of the required nighttime loads with backup power from

an energy storage systems (batteries) to carry power through the night. Water is stored

and later separated back into its hydrogen and oxygen constituents by the solar-powered

electrolyzer during the next daylight portion of the cycle. Therefore, the SRFC system

does not require any supply of external fuel to operate its fuel cells, the sun is the only

source of external energy required. 
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This solar regenerative fuel cell technology was originally developed at NASA

Jet Propulsion Lab for space and lunar applications, to create a sustainable stand-alone

base that was a closed loop ecosystem, where all the outputs are transformed into life

support inputs in a continuous cycle. A $30 million proof of concept of the SRFC tech-

nology took place from 1987 to 1995 at Edwards Air Force Base in California. The tests

were eminently successful in proving the system can work continuously “24/7” no mat-

ter when the sun shines; thus the system demonstrated that it could provide reliable pre-

mium power that is clean, quiet and efficient. 

CONCLUSION

The Economics of the E-Macrosystem

The business plan for the E-Macrosystem includes focusing upon heavily capital-

ized federal buyers (U.S. military, U.S. Army Corps of Engineers) and other project-

based bids for advanced renewable energy systems. The E-Macrosystem Economics

table below shows the total capital costs along with the annual expenditures and rev-

enues of a proposed E-Macrosystem located in East St. Louis, Illinois accompanied by

an 210,000 sq. ft. greenhouse complex that can be built adjacent to and supported by

an E-M, given sufficient space. 

This bio-intensive food production system (BIFS) consists of a state-of-the-art

greenhouse food production center that has two 100,000 sq. ft. modules under glass.

It also includes a 10,000 sq. ft. packinghouse that also has space for administrative

o ffices, storage, maintenance and mechanical/electrical systems. Each food produc-

tion system utilizes a number of E-M by-products in its process, including: 

•  Use of clean, renewable energy produced by the E-M

•  Use of CO2 from the E-M to enhance crop production 

•  Use of organic fertilizer / biochar from E-M to replentish soil nutrients

The BIFS’ rainwater collection system are also designed to meet the total
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water needs of the greenhouses. The added cost of a BIFS  is only about $5 million,

which sees a rather speedy payback given the production of nearly 2 million pounds

of vegetables and fruits per year. The primary food products grown may include:

tomatoes, cucumbers, peppers, leafy greens, herbs, berries and melons.

The E-Macrosystem facility (including the organic greenhouse) is estimated to

cost $146 million to construct, including reserves for debt service, operations and

project contingencies. Net revenues from electricity and by-product production are

conservatively estimated to be $17.5 million per year, which would render a 16%

simple return on investment and a 6.11 year payback time. 

When focused on energy production, the E-Macrosystem can produce green

electricity at the competitive rate of 11¢ per kWh, including all ‘externalities.’ T h i s

compares very favorably to the 22¢ per kWh that coal-fired electricity is costing the

U.S. public when one includes all quantifiable costs, including adverse impacts on

public and environmental health of the entire life cycle of coal.

Distrbuted versus Centralized Power

Being dependent on 75 tons of biomass and/or waste per day to operate, which is

equivalent to the average municipal solid waste produced by 30,000 Americans in a sin-

gle day. When combined with sewage sludge, industrial waste, farm waste, and other

biomass sources, including mining nearby landfills, what E-Macrosystems ultimately

provide are decentralized, self-sufficient and distributed centers of energy generation

through the elimination of tremendous liabilities.

The transmission capacity of our centralized electrical grid continues to lag behind

demand and will need to increase by more than 10% over the next ten years to meet projected

U.S. energy needs. According to the American Society of Civil Engineers, “paltry investment in

the aging infrastructure caused transmission capacity to drop 19 percent annually for t h e

decade between 1992 and 2002.” David Meyer, former U.S. Department of Energ y
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Senior Policy A d v i s o r, concludes that: “We need to see a very substantial transformation of the

[grid] system. We’re outgrowing it in many parts of the nation.” While it lacks in overall capaci-

t y, our current electrical grid system is also deficient in eff i c i e n c y, with about 6 to 8% of the

electricity lost in the form of heat as the wires conduct the current over hundreds of miles. E-

Macrosystems decentralize power production to where people actually live, utilizing their

indigenous waste assets and the sun for energy generation.

Our current centralized system is thus not only underperforming in terms of capacity and

e ff i c i e n c y, but it is also highly susceptible to acts of nature. One need look no further than the

“2003 Northeast blackout” to understand the fragility of our centralized electrical grid. T h e

series of events, which led to 50 million people being without power for up to two days, cost up

to $10 billion, and contributed to at least eleven deaths, were set into motion when a high-volt-

age power line in northern Ohio brushed against some overgrown trees and shut down, failing to

set off a FirstEnergy Corporation alarm system. It was the biggest blackout in N o r t h

American history, all caused by a tree brushing against a power line. 

Energy Security

Of course, other systematic failures of our completely overloaded and unstable cen-

tralized grid played a role in this most costly and tragic blackout, but that is exactly the point:

while the United States centralized electrical grid is highly susceptible to unforeseen acci-

dents, it is downright vulnerable to planned acts of sabotage or terrorism. In fact, many mili-

t a r y, corporate and government energy leaders consider the current centralized grid to be the

number one threat to our national security, with a distributed approach to energy generation

offered by Equitech International, LLC being a potential solution.

Because of the highly interconnected and aging infrastructure of the our current

electrical grid, major power outages and disruptions are due to become even more com-

mon place, and the potential increases for sabotage or even terrorist attacks with our elec-

trical grid as the target. These concerns are expressed by the Council on Foreign
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Relations: “Experts say jihadis in Iraq have proven adept at disrupting the electrical grid

in that country and could easily apply that same skill set in the United States.”

Decentralizing power distribution reduces potential disruption due to terrorist

attacks on our e n e rgy infrastructure, as it would greatly diminish the potential damage

from any one node in the interconnected web being hit, while reducing the impact of

the overall lack of security that already exists.

The very nature of the centralized electrical grid in the United States, with

some 160,000 miles of high voltage lines and 250,000 substations, makes it diff icult to

protect from any sort of threat, as squirrels are often noted as being the most common

cause of power outages. “On any given day, five hundred thousand people in the

United States are without power for two hours,” indicates Clark W. Gellings, vice

president of the Electric Power Research Institute. E-Macrosystems place energ y

generation at the source of its consumption, minimizing inefficient energy distribution serv-

ices over long distances, while providing disruption-free Premium Power to compan i e s

that simply cannot afford any interference with their constant energy needs.

Another threat to national security is our dependence on foreign sources of

e n e rg y. Oil accounts for 40% of A m e r i c a ’s e n e rgy consumpt ion,  and  58% of

A m e r i c a ’s oil demand is met through foreign imports. These facts squarely place at least

partial control of our energy supply outside of our own hands. Locally produced and dis-

tributed energ y, produced at or close to the source of consumption, is secure energ y.

In an article entitled “Energy Forever” Amory and L. Hunter Lovins clarifies that,

“ We can achieve energy security by using less energy far more efficiently to do the same

tasks–and then by supplying what is still needed from sources that are inherently invulnera-

ble because they’re dispersed, diverse, and increasingly renewable.” If we are going to take

seriously the importance of energy security, then we have to discuss the vulnerability of

the grid and the need to continue to proceed in the direction of localized, decentralized,

distributed power generation that is fueled by indigenous and regenerative energy sources. 



United States Centralized Electrical Grid (2013)

Projected U.S. Distributed Electrical Grid (2040)

Each dot represents an 
E-Macrosystem Power Station,
each one providing energy to
4000 households (160 MWh/day).

“Distributed generation at many locations around the grid increases power reliability and quality
while reducing the strain on the electricity transmission system. It also makes our electricity infra-
structure less vulnerable to terrorist attack, both by distributing the generation and diversifying the    
generation fuels. So if youʼre engaged in this effort, it is my view that you are also engaged in our
national effort to fight terrorism.”      - David Garman, former U.S. Assistant Secretary of Energy

“The vulnerability of the electric grid is one of the greatest dangers to the security of the
c o u n t r y. Not only is the grid vulnerable to physical attacks, it is also increasingly vulnerable
to cyber attacks. Indeed, there is a growing sophistication of ability to use cyber attacks to
cause damage to physical infrastructure. The vulnerability of the grid is a serious issue
especially when one considers that if there were a serious attack on a critical component it
could take months—if not years—to recover.”         – R. James Wo o s l e y, former CIA Director   
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