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Abstract

The growing demand for electricity is putting serious stress on our antiquatedguidityAdditionally, existing

power plants across the country are insufficient to produce our increased appetetficity. As the costs for
electricity continues to rise, manufacturing plants, industrial facilitiessitutions, other businesses and homeowners
face the challenge of balancing the budget to account for these higher prices.

Facilities that utilize high impact energy consumption may face significant finarriaequences in the form higher
rates and/or assessed penalties for their high consumption and/or dated efficiency psuntesievhich may lead to
reduced profits or higher costs of goods to their customieisy can these organizations reduce their demand
(kW) for energy while supporting modernized high impact green energy itiatives and in turn, reduce their
electricity costs?

Introduction

Electric power is essential to modern society. Economic prosperity, nationgtyseod public health and safety
cannot be achieved without it. Communities that lack electric power, even fopstiods, have trouble meeting
basic needs for food, shelter, water, law and order. In 1940, 10% of energy consumption ia aersed to
produce electricity. In 1970, that fraction was 25%. Today it is over 40%, showing é@iestgimowing importance as
a source of energy supply. Electricity has the unique ability to convey both energy amaiioioy thus yielding an
increasing array of products, services and applications in factories, offices, ltampuses, complexes,
communities and places of worship.

The economic significance of electricity is staggering. It is one of the laagdshost capital-intensive sectors of the
economy. Total asset value is estimated to exceed $800 billion, with approxi@®einvested in power plants,
30% in distribution facilities, and 10% in transmission facilities. Annualrdaevenues - the Nation's "electric bill"
- are over $250 billion, paid by America's 131 million electricity customersvwh@udes nearly every business and
household. The average price paid today is about 7 cents per kilowatt-hour, althoughapyitesnstate to state
depending on local regulations, generation costs, and customer mix.

Because of the expected near-term retirement of many aging plants instigdiget, growth of the information
economy, economic growth, and the forecasted growth in electricity demand, Afaeesa significant need for
new electric power generation. In this transition, local market conditiondietéite fuel and technology choices for
investment decisions, capital markets will provide the financing, and federatate policies will affect siting and
permitting. It is an enormous challenge that will require a large commitmentabtegical, financial and human
resources in the years ahead.

Finally, a wide array of information technology is entering the market that coullitienize the electric distribution
business. For example, having the ability to monitor and influence each customerlis usalg@éme, could enable
distribution operators to better match supply with demand, thus boosting asseiautjlizgtroving service quality,
and lowering costs. More complete integration of distributed energy and demand+s&igmeant resources into the
distribution system could enable customers to implement their own tailored soldtisseducing costs and
increasing quality of lifé.

America’s Grid Problems

North America's world-class electric system is facing severalusechallenges. Major questions exist about its
ability to continue providing citizens and businesses with reliable and afforeladnigy services. The recent
downturn in the economy masks areas of grid congestion in numerous locations across. Aimesie bottlenecks
could interfere with regional economic development. The “information economy" iequietiable, secure, and
affordable electric system to grow and prosper. Unless substantial amolepgalfare invested over the next
several decades in new generation and/or the peak demands for electricityieee;redansmission, distribution
facilities, service and quality will degrade and costs will dramajicglup. Investments will involve new
technologies that improve the existing electric system and possibly advaakedlbgies that could revolutionize
the electric grid, which is in desperate need of overhaul.

It is hard to find anyone who has anything very complimentary to say about the US grid. WRéhBrdson was
energy secretary during the Clinton administration, he called the grid a third-waokld lgel Report Card for
America's Infrastructure, prepared by the American Society of Civil Eagingives the US Electric Gridrating of
D. Its summary says the following:




“The U.S. power transmission system is in urgent need of modernization. Grovebtiicéy demand and
investment in new power plants has not been matched by investment in new tramsadiities. Maintenance
expenditures have decreased 1% per year since 1992. Existing transmissioadaedit not designed for the
current level of demand, resulting in an increased number of "bottlenecks,"” whichsim@ests to consumers and
elevate the risk of blackouts.”

An article from EnergyBiz by Edwin D. Hill, president of the International Bréibed of Electrical Workers, says:
“The average age of power transformers in service is 40 years, which also happens taymrdlge lifespan of this
equipment. Combine the crying need for maintenance with a shrinking workforce, and we nieat firel 2005
blackout that affected parts of Canada and the northeastern United States might have beerehehess for
what's to come. Deregulation and restructuring of the industry created downward presstacruitment, training
and maintenance, and the bill is now coming due.”

Former Federal Energy Regulatory Commission (FERC) chairman JosejiieKisliguoted as saying:
“Traditionally, coal and nuclear power have been used to provide "base power"-- that is, artdesel of power
that is sufficient for normal demand levels, but that needs to be supplemented akthd'pewer" (usually natural
gas or hydroelectric) at times when electrical needs are higher. Since the Qidert vas passed in 1990, there
has been considerable opposition to building new coal fired power plants. As a result, fesahplants have been
built, even in regulated states. There has also been opposition to nuclear plants, so none have €en adde

Attendees at a recent "Grid" conference were asked to judge the likelihood jof @ovger outage in the next five
years, using a scale of 1 to 10, with 10 being "most likely." The average of the respanaasBwa

With virtually no coal or nuclear capacity being added, base production capacity fesdbifnward relative to
demand, making utilities more dependent on peaking capacity, which is considevablgxpensive to operate.
Going forward, it is not entirely clear what will happen to fix the current defigitn base capacity and to
compensate for old plants which will need to be retired.

| suspect that despite these projections/recommendations, there is a sigetiécer® that very little in the way of
base electrical power plants will be built in the next few years. Peopleoniihue to object to coal and nuclear. It
will become clear that natural gas is not really an option either, because of ssipgdy Electric utilities will try to
add renewables such as wood chip burning plants and geothermal as base production, buffigilltte dcale
these up to the needed level. (Solar and wind are not suitable as base capasg/ibdtawind doesn’t blow or the
sun doesn’t shine, we will be left in the dark.) According to EIA data, renewablestahdmydroelectric generated
only 2% of total electric supply in 2006, so the starting base is very low.

Problems Fueled by Deregulation

The profile of the electric power generation industry is changing rapidly. A skifnership is occurring from
regulated utilities to competitive suppliers. The share of installed capacitiged by competitive suppliers has
increased from about 10 percent in 1997 to about 35 percent today. However, recent datthsiggastis
slowing, but the problems have already been created.

Starting in the late 1970s, deregulation became the fashion for many industriesgntlucking, airlines, natural
gas, telecommunications, banking, and health care. The law that opened the doolt &lqudritéty deregulation
was the Public Utilities Regulatory Policy Act of 1980 (PURPA), passed Jinemy Carter was president. The law
was intended to encourage efficiency in electricity production and to help theedlitt!. Under PURPA, a utility
was forced to purchase electricity from any "qualified" producer. To gualgystem either had to produce
electricity using an alternative source such as wind or solar, or had to meet@odest efficiency standard. Natural
gas production could qualify under the efficiency standard.

In the years after 1980, there was a move toward free market economics aridroapltader the new model, the
purpose of a utility was to make money for its stockholders. Growth was an importaivebja some states
utilities were forced to divest of their assets, with the idea that theesipetes would encourage competition.
Power plants were bought and sold, and the new buyers were not necessarily intleisitiess. Some buyers
were hedge funds. Electricity became a commaodity like any other commodityyidispread trading in electricity
contracts, futures, and other derivatives. The financing model even includedzsmnitusing bonds backed by
future revenues related to planned recovery of stranded costs. At one point, marké#iagicdleenergy became a
huge source of revenue, apart from the actual generation of the electricity.




After a few years of trying to the new system, some of the problems of the neaappecame clear. In 2001,
Enron's manipulations of market prices became apparent, and in December 2@@ilfat filankruptcy. There were
also a number of other new entrants into the electricity business that also rfiaileding Mirrant Corporation and
Allegheny Energy.

Since 2001, there has been some back-pedaling at the state level on deregulatiamymiifraf states suspending
deregulationAt the federal level, the push has been in the direction of competition, but with moeg te@esight.
The Energy Policy Act of 2005 repealed PUHCA (the 1935 act which enabled local masippoliegave the
Federal Energy Regulatory Commission (FERC) a bigger role in the oversight oftpmvgenission. The Energy
Policy Act of 2005 also gives FERC oversight of an industry self-regulatorpiaggi@n called North American
Electric Reliability Council (NERC}.

The Energy Independence and Security Act of 2007 (EISA) makes yet another stptmgtthelgrid. Title XIII of
ESIA establishes a national policy for grid modernization, creates nevalfedemmittees, defines their roles and
responsibilities, addresses accountability and provides incentives for stakeholdeest. The act only "authorizes"
these activities, but does not actually provide funding. As far as | know, the funding hasmegipened.

With these changes, the industry continues to be much more fragmented than it wasdpriegulation. There is
some state regulation, but the model of financial profitability and growth continuesyta pig role. There is still
widespread trading of electricity across long distances and use of derieaii/ether financial instruments. The
federal government has taken some steps toward more direct involvement, bufidtits @ifdo much very quickly

in such a fragmented industry. Because of these issues, it seems likely to Inasehzapacity is likely to continue to
erode, making utilities more and more vulnerable to power outages.

Fueling the fire...workforce levels in the electric utility industry have drdppere than 20 percent since 1990,
while power generation has increased by more than 30 percent. A little less tharthelhdfistry’s roughly
400,000 workers are eligible for retirement in the next five to 10 years, without raeatlgh recruits coming in to
take their place.

“Generally speaking, blackouts are going to happen. You can't always stop thekty,Raatry and stop them is
cost-prohibitive,” said Kevin Kolevar, former assistant secretary of t8e Repartment of Energy Office of
Electricity Delivery and Energy Reliability. Still, Kolevar bmlies the risk and devastation of blackouts can be
minimized through the establishment of stronger regulatory measures and updated d@etnahigchnology. A
major roadblock during the 2003 outage, for example, was that some grid operators werém¢fédttively see
disturbances and spikes to the grid as they were happening. Since then, significant iemiokiene been made in
the way grid operators are trained as well as in the tools operators use tae/istnasises on the grid, Kolevar said.
But Kolevar and others agree those improvements likely won’t be enough to sustaifityeiinto the future. With
the Energy Information Administration estimating a 30%-40% jump in annual elgotidenand by 2030 and the
push for integration of renewable resources gaining speed, experts say the courtlyededéricity grid will
inevitably need to undergo some serious structural and technological transformesoltisigrin possibly dramatic
electricity price increasés.




New York Black Out, 2003

In February, 2008, Florida had a blackout as wellapproximately 1:09 p.m., Turkey Point's two rea reactors (units 3

and 4) automatically shut down from 100% powereisponse to an "under voltage" caused when two pdisgibution

lines between Miami and Daytona went down followargequipment malfunction in a substation near Midine
automatic trip of the reactors is a safety measuprotect plant equipment from abnormal power liokages. The
reactors are likely to be shut down for 12 to 2drkpas part of a regular re-start protocol, witkite power sources

remaining available.

Dramatic Electricity Price Increases

Vast amounts of money need to be invested for the continued development of altereettiicgtyesources. The pie
chart below illustrates the low percent of alternative energy sources in 2G06ugh the fourth pie chart with 2008
data contains a higher production from alternative sources, unfortunately it ismath. Coal clearly produces the
vast majority of our nation’s electricity.
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In 2008, just over 6% of the overall electricity produced in our country was from HgdwelConventional power
andless than 4% from all other alternative sourcesAlthough an increase in alternative sources from 2006, it is
clear that the development of renewable alternative energy cannot possibly keépthp wicreasing demand for
electricity. Unfortunately, the reality is these alternative s@wmadk not likely compete in this or the next decade
with coal fired plants, nuclear plants or natural gas.

Figure 2: Net Generation Shares by Energy Source:
Total (All Sectors), Year-to-Date through December2008

Coal-fired plants contributed 48.5 percent of the Nation’s electric power. Miptdeds contributed 19.7 percent,
while 21.3 percent was generated at natural gas-fired plants. Of the 1.1 percen¢ddaygpatroleum-fired plants,
petroleum liquids represented 0.8 percent, with the remainder from petroleum coke. iGoalbgtroelectric
power provided 6.1 percent of the total, while other renewable (biomass, geothermnagrabivind) and other
miscellaneous energy sources generated the remaining 3.3 percent of electric power

Clearly our dependence on Coal (49% nationally), Natural Gas (20% nationally) aediNt8% nationally) will be
difficult if not impossible to wean toward the preferred alternative soawssunting for only 12% of national
electricity production and consumption; and that’s including Hydro-electric.







Why are these numbers so improtant to understand? There exists no true debatecthsisdeas than any other
major fossil fuel source and 23 of the 25 power plants in the U.S. that have the lowdsigpesss (and therefore
provide power to their consumers at the lowest prices) are powered by coal. Bsittcdialy form of electricty and
the push for cleaner renewable sources is huge.

As we move toward a more green electricity environment, you will undoubtedlprseeo$ that green coming out of
your procket in the form of increased electricity and demand charges.

Energy Future Holdings Chairman Donald Evans agrees with power experts ttiaitglecices are bound to rise.

“l don't see pricing going down anytime in the near future,” Mr. Evans said during a pansksiiscat the
Cambridge Energy Research Associates annual conference. “So | think theesadiequate incentive for people to
look very hard at this area” of energy efficiency. Experts at this confereuicposeer prices will likely rise because
it's becoming more expensive to build power plants to meet growing demand, and becaugeanitin dioxide
emissions will be costly.

“Just about all signs point to higher power prices for many years to come,” saididddang, a power expert with
CERA. She said the U.S. must build at least 200 gigawatts of power generatiotyahpawj the next 15 years,
plus power lines, just to keep the lights on. One of Energy Future Holding’s massiceaieMants amounts to
about 800 megawatts of capacity, not even one full gigawatt. Considering the U.S. IEfegrggtion
Administration projects that electricity demand will grow by 41% by 2030, the nunyeak for themsleves.




Part of the problem is the sagging exchange rate of the U.S. dollar. American corapangsnyn their facilities to
make major nuclear and coal plant parts. Chunks of the new plants must be importeghdmoor Faance. Plus,
most observers expect the U.S. Congress to pass legislation soon to cap carbon dissioesei@bal plant
operators would have to either install expensive emissions equipment or buy forettieir emissions. These costs
will have to be borne by consumers to keep the power industry afloat, Ms. Wang said.

James Rogers, chief executive of Duke Energy Corp., said most people don't think abatitithéills all the time.
“It's back of mind. We spend a lot of money trying to make it front of mind, and that's a fpjpedaah,” he said.
He'd prefer to see regulators come up with a way to pay utilities for savinovwealtilof power, rather than just for
producing a kilowatt of power.

Deryk King, chief executive of electricity retailer Direct Energy,sidiewant regulators involved in the process at
all. He'd prefer to see electricity prices reflect the true, high cosbadiuging clean power, and allow private
companies to offer products and services to help consumers deal with it. In thiten@gher prices might goad
people to conserve

The graph below illustrates a one year electricity price movement in atianélry stagnant economy. Consider
inflation, increased demand, overhauling our national grid, developing more expengigtgleources, building
additional power plants, expensive emissions equipment requirements and/or buying regit®togroduce the
CO2 waste from coal fired plantsvhat do you think is going to happen to the price of electricity?

Figure 4: Average Retail Price of Electricity to Utimate Customers
by End-Use Sector, Year-to-Date through December P8 and 2007

The Solution

How can a utility make more money by billing less, while helping to solve some ottligdty issues outlined in
this paper? And more importantly, how can you as a consumer of electricity lasngétl as helping play a major
role in solving these aforementioned problems??

There exists an energy efficiency opportunity that continues to go almost totallycedremid provides a greater cost
benefit than most other solutions combingke solution is building (or home) Demand Control, wherein load control
equipment installed on the customer’s side of the nuigtesparently maintains demand (kW) to certain

programmed limits. The benefit to the customer is a reduction in electricity costs and ¢hsatisfaction that they

are providing more capacity to the power plant which reduces the & for additional power plants The

benefit to the utility is that they are able to add more customers to an esting power plant and avoid using
expensive peaking power generation while also reducing the congestion the grid during high demand or

peak periods, resulting in increased profitability and efficiencyfor the utility .

If our nation as a whole embraced load control and ALL of the utilities across theyoofferted a financial
incentive through a rate schedule that rewarded voluntary load control, our curceiityl@roblems would be




dramatically reduced. Demand control does not reduce the amount of energy usedntrolstwhen you actually
use it. This is not very easy to understand.

Demand is the highest amount of kwWh'’s used over a half-hour period (some utilitiesftesmarfinute demand
period.) Monthly bills are calculated based on the half hour period during the month that madtk&vh's. So,
one bad half-hour (spike) will drive up an entire month’s bill.

Electric Solution lowers electric bills by identifying deferrable loauts$ @ontrolling them to a pre-set limit using
advanced load control and micro-processing technologies and hardware. Those defedsble loat typically part
of production equipment, but will be other loads such as multiple HVAC units and chillestraBegically cycling
these deferrable loads, or briefly shutting them down for a few minutes, and moving thatdaasighboring 30-
minute period, we can maintain the pre-set limit and reduce demand (kW).

This hypothetical demand profile bar graph represents the amount of kWh’s in a given&@-peniod. Note that it
has peaks and valleys, typical of most facilities. Each bar represents au3@ de@mand period.

Demand (kW)

Utilities assess fees based on the highest peak for the entire month. Blelctiimn’s objective is to cut the tops off
those peaks and strategically defer that demand to neighboring 30-minute periods.

Let’s look at the same demand profile and identify the excess demand that may besdontroll

Hypothetical
Demand Limit

Demand (kW)
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The new demand profile now looks like this

Hypothetical
Demand Limit

Demand (kW)

Note that the overalmountof electricity used has not changed. We have simply modified the time &t yahic
use it. With this new demand profile, the highest average 30-minute demand is muchnléssabdefore. As a
result the Demand Charge on your monthly bill will be significantly less is Weis process is known as Demand
Control and is exactly what Electric Solution does. When set correctly, y@loyeas will never even know
something has changed, but your bottom line will.

The environmental impact of demand control allows more users to be ohé same grid during peak hours and
therefore eliminates the need for additional power plants in theocal community. The use of whole house load
control in 25,000 residences will allow a power plant to serve an additional 14,000 hombsnereiases that plants
capacity by over 55%! If a 1,000 megawatt coal fired power plant can serve 100,000ihomelsl only take a 650
megawatt plant if the 100,000 homes exercise load control. Due to the fact thatetsggeificantly more homes in
the country than buildings, | use the residential applications to illustrate the Howwever, commercial buildings,
manufacturing plants, industrial facilities, institutions, some resaurants and other businesses can benefit
exponentially more than a residential demand control user because thdiills are significantly more as well.

Load control is a component of energy management that can make an enormous impact globalbreesi fdes
more attention than it is receiving.

Demand is one of the most misunderstood terms in the energy field. In the elestritityhere are several types of
demand; system demand, instantaneous demand, coincident demand, integrated demand, peak demandlaad s
one we are interested in is the customer’s billing demand (kW).

What is billing demand? Incidentally, you will not find the definition or any other part ofefestricity is billed in

an electrical engineering class or any other college class. It is amazing hgweoate we deal with who have
electrical engineering backgrounds and are responsible for million dollar arectatdills that can not define

billing demand. Generally speaking, demand is the amount of electricity (kwh) cahsuenspecified period of

time. An electric utility’s billing demand is almost always a 15 or 30 minutegefihe utility meter measures the
amount of kWh'’s used every 3@inutes.The customer’s billing demand is the 30 minute period that had the largest
number of kWh and that kWh is converted to KBilling demand can make up to 40% of a customer’s electric bill.

Demand reduction can not beneficially occur without the rate schedules in placeitie jimcentives to electric
customers. Many, if not most electric utilities do not offer time-of-uss r@td many time-of-use rates are obviously
put in place to appease some state legislature or public utilities commizstanise they have no viable application
in the real world. In California there are no residential time-of-use demand &®¥) There are time-of-use energy
(kwh) rates which do not provide incentive to do demand control and rarely provide anyalibaneifit to the
customer. If no time-of-use rate exists within a utility but a high enough demang chassessed, the ability to
incorporate 24 hour a day, 7 days a week load control can be a very effective tool udede@lectric bills and the




demand upon the power plant as well. Unfortunately, not may utilities have a high enough demaotkat to
make load control financially rewarding to an electric customer.

Wouldn’t it make sense for every electric utility to offer their custonfersricentive to reduce demand? My
experience with Duke Energy and Progress Energy is that many of the upper managemientesistant to change
and what they perceive is loosing control of their domain. However, there are sonlg,tbsualungest of the group
that recognize these changes have to occur.

If a customer is willing to control their demand either through the use of equipmelitimpssed control, they
should be rewarded financially. Unfortunately, this is not possible in all parts Ohitezl States because not all
utilities offer a rate schedule conducive the demand control.

It is easy to confuse energy (kWh) and demand (kW). The impact to the eledtfiorgrireduction in energy (kWh)
often times isn’t as great as the energy world makes it out to be. Don’'t misundengtaenergy reduction is an
enormous component to a prudent energy policy. There is a direct correlation betweeneghuetgyn and the fuel
used to produce the energy but, the impact on demand (the ability for the power plant tmsegstomers) is
often negligible or even negative.

For instance, most school systems wait until the last moment to start tijg éleating systems to minimize the
amount of energy used; in fact the more sophisticated programmable thermosté#te ladildy to observe the
outside temperature and calculate the shortest amount of time it takes to #ehisetetemperature. Operating
electric heating systems in this manner certainly reduces kWh but the mnpdemand is grossly negative. Most
utilities experience their highest winter demand from 6am to 8am. It takesemtteus amount of energy to bring a
school building’s temperature up from 62 to 68 degrees however it only takes a fradiiahashount to maintain 68
degrees. Schools systems can save a surprising amount of money and do a great $ené@teetod grid by
bringing up electric heating systems prior to 6am. This same analogy appliedeatiascustomersThe utilities
might suggest by doing this you will eventually just move the peak back to 5am. lhd perfect world you would
only want half of the customer base to preheat and if we ever got to that pbiwe have done our job.
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Enters Houses

Taking advantage of load control today, not only makes sense (cents) while you helgguMalpping role in
solving our national problem, but you reduce the rate at which your overall electridibiltvease tomorrow as
well. Why wait another dollar longer?




About Electric Solution

Electric Solution is and ENERGY STAR® Partner and leader in poviding comprehensive intelligent energy
management technologies for industrial, commercial, institutional and dential applications. Electric
Solution can help you manage your energy usage, gain control over your powesrdand, and realize
significant energy cost savings without compromising production, safetguality, comfort or efficiency.

Our goal is improving electric system reliability and bringing a full portfolioasit-effective alternatives to building
new supply-side generation, transmission and distribution system resources.

All costs including equipment, installation, continuous monitoring and support are includegingbseed savings
throughout the contract period. There are no out of pocket expes@sancing to qualify for, no downtime during
installation and absolutely no risk of accidental trips, brown outs or surges thatfetayaiir facility or home. Our
units are low voltage controllers carrying about as much electricity as a houngysgystem (meaning not much.)

To learn more about demand control and how this powerful solution applies to you or your home oatagafazl
free tocall Electric Solution at 1-877-753-9009 or email us at info@electricsolati.com Tell us you read our
white paper and are interested in @omplimentary Feasibility Study to see if demand control has a positive
impact to your bottom line. Nothing says caring more, than doing your part for the envirodndntit doesn’t
hurt to save money while you're at it either.
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Demand Control...for the environment®
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