A Silver Bullet For Electricity and Utility Price Increases

In this article we will highlight why prices are up as well as a technology solution that reduces utility
costs by as much as 40% that can be deployed in buildings of about 80,000 square feet or larger with an
immediate payback option.

The greatest technological achievement of the last century, according to the National Academy of

Engineers, was neither the internet nor the airplane, the artificial heart nor the satellite, the refrigerator
northeassembly | ine, but that which enabled them al/l
l ight” as it was once called. While we are right.l
energy use and electricity generation we arecleanascompar ed to the London’s and
1800 s with their kerosene or wtlElactrigty, thisgmgts and co a
technological achievement, also led to incredible productivity and supply and demand achievements

and it is for these reasons that our demand for electric power continues to grow. Technology, food,

healthcare, globalization, clean air and water are all by-products of the hydrocarbon era.

Figure 3-3
Indices of Electricity Use, Energy Use, Real GDP
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By way of example, Electricity Today (Apr 2007) states thatourhomes”® us e 21 % mor e el ectri
than they did in 1978. Yet even with 21% greater use, the portion of our household budget that we

devote to our power bill has declined, from 3.7% to 3% overthesamep er i od " . I n recent ye
businesses have only felt the burden of a steady increase in electricity and utility costs. It s a time



record high fuel prices, historic environmental challenges and the demand for electric power only
continues to grow. Why?

1. Rising fuel/supply costs according to Electricity Today:
a. Natural gas, whichaccountsfor3 7. 5% of Al berta’ s nady20&%t ri ci ty
for all North American went from about $1/GJ in Nov 1997 to approximately $8/GJ in
2007. If the following picture remains the same, supply and demand dictate this trend
will continue and perhaps escalate. The number of wells drilled went dramatically up
and supply went down
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i. Currently the oil sands use 1000 million cubic feet of natural gas per day.

ii. Thatfigure is set to reach 2.1 billion cubic feet per day by 2015 according to the
National Energy Board (April 2007). —That is 7% of all the natural gas we
produce daily in all of North America and almost 1% of all gas used globally
daily.

b. Coal (the most abundant fossil fuel, currently accounts for 52% of Alberta and US
electricity generation) prices have gone up 20% in the last two years alone.

c. Uranium, the primary component of nuclear fuel, is not currently used in Alberta but is
being considered particularly in light of the huge new demand being brought on by the
oil sands. Nuclear accounts for about 19% of North American power production and
uranium prices have increased by 67% from late2006 through early May according to
the Scotiabank Commodity Price Index.“ Fur t her gai ns are expect ec

expansionof t he worl d’'s nucl ear ptghwearwentcapaci ty b
uranium supplies,” says Scotiabank.



d. Other alternatives lack the energy content of the above fuels as graphed below.
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e. An excellent wind plant can generate only 35% of the time. In Europe the average wind
plant produces electricity less than 20% of the time.

f. Canada’s | argest producer of ethanol (Suncoc
to produce 200 million litres of ethanol, the equivalent of 2000 barrels a day of gas. You

would need 4 ethanol plants of this size simply to meet the annual increase in demand
for gasoline in Canada.

2. Our demand continues to rapidly grow.
Energy efficient fridges, stoves and the like have been cutting consumption for 15 years but computers,
TV sets and electric gadgets have more than offset the efficiencies. Perhaps giving new meaning to the



word ubiquitous, the proliferation of microprocessors has been nothing short of stunning. From virtually
zero thirty years ago, the more than 12 billion microprocessors extant in the US today outnumber
computers by 30:1, people by 40:1,° and are found in everything from digitally-managed assembly lines
to automobiles to household appliances. Natural Resources Canada shows that lighting and appliances
are about 17.5% of energy consumption while space heating and cooling is 61% and water heating
makes up the balance. As we will highlight below on-site or distributed combined heat and power
enables us to leverage the full value of a BTU of fuel to address both power production as well as
heating and potentially absorption cooling.

Locally to meet this demand, the April 20, 2007 Globe and Mail reported that Enmax wishes to bring a

new 1,200 MW power production plantonby2010.They st ate “increased demand
oil sands, combined with population and industrial growth within Alberta, means the province will

require as much as 3,800 MW of additionalelectr i ci ty generation capacity o0Ve
hasn’'t yet announced the cost, structure or | ocat
sites and solutions. “Such a facilitg.Would Iikel

According to the 2001 National Energy Policy, our growing population and economy will require over

393,000 MW of new and replacement generating capacity (or 1,300 to 1,900 new power plants - more

than one built each week) by the year 2020, exacerbating an already critical situation. The Energy

Information Administration (EIA) and the North American Electric Reliability Council (NERC) both project

that more than 50,000 megawatts of net new power production will be needed to meet demand growth
through2014. That's a | ot of capital demand not to men

The operating cash flows of utilities have recently been insufficient to cover their capital expenditures
and higher operating costs. Utility cash flows were about $10 billion less than the sum of operating and
capital costs. The overall picture emerging from these conclusions is that the electric power industry
faces a situation in which significant investments are needed and rate increases will be necessary to
finance them. A TD Bank study has long backed this finding in Canada.

3. How On-site Heat and Power Generation Reduce Utilities By About 40%
Consider the wastage i nher eimageoftbisrdpditéoyorrd ect r i cal
computer screen. Roughly two-thirds of the energy produced to power your computer was lost as waste

heat in the centralized generation of electricity; it was simply vented into the atmosphere. Of the
remaining third, line losses during transmission and distribution misplaced another roughly seven
percent bringing the electricity to your wall outlet. And finally, half of that energy was lost as waste heat
converting the 110-volt alternating current to the 12-volt direct current your computer (and countless
other digital devices) needs in order to operate free of the even minor power fluctuations that can
adversely affect digital circuitry. So in this example for every 100 watts of electricity generated, only
about 16 actually get U sSeurte http://www.emergingtrendsreport.com/product/9.aspx

Ken Livingstone the Mayor of London puts it this way "There is no need to wait for technological
solutions that might never be realized to start this. Or to dust off old, failed ideas like nuclear energy.

The beauty of the decentralized energy solution is that at its core it is simply about using energy more


http://energybulletin.net/29104.html#sdendnote5sym
http://www.td.com/economics/special/electricity05.jsp
http://www.emergingtrendsreport.com/product/9.aspx

efficiently and we can start implementing it straight away." Large-scale out of town power stations
squander two thirds of the energy sources they consume either as waste heat or in the process of
transmitting energy around the country. In contrast, decentralized energy systems cut out most of the
losses by producing energy close to the facilities they heat and power and by utilizing the heat produced

in the electricity generation process rather than wasting it.
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Generation of electricity in conventional thermal power stations requires the combustion of fuel sources
in order to generate heat. This heat is than used to raise steam and pressure, which in turn drives a
turbine that generates electricity. Some of the heat energy is lost in the process and is no longer hot
enough to generate electricity. In conventional power stations, this waste heat is emitted either to the
air via cooling towers or to the sea and rivers in discharged cooling water. All thermal power stations
discharge substantial quantities of this waste heat to the environment. Each kWh generated from coal
requires the withdrawal of 25 gallons of water. This fundamental constraint limits the efficiency of the

electricity generation process to about 50% even for the most efficient gas-fired stations.

Decentralized CHP is a technology which captures this waste heat rather than allowing it to be lost. The
available waste heat is used essentially at the burner tip to provide for local building requirements. The
overall efficiency of CHP can reach in excess of 80 -90% compared to the 50 or so percent of centralized

electricity-only thermal power plants.



As a result of fairly wide spread adoption of CHP schemes in places like Denmark or the Netherlands
where 50% of their electricity production is from CHP, their GDP has risen while energy demands remain

stable and CO2 emissions have actually fallen.

Many consider this as a decision to put in place a highly efficient lead boiler that also produces deeply

discounted electricity.

CHP VS Boiler Purchase Comparison

Options(Equivalent Capital Cost (includes | Simple Payback

BT UGS s atofitput) e installation) Savings
Combined Heat and $238,720.00 2.8+ years
Power

2 @ 80% Steam $195,000.00 10.26 years
Boilers

2 @ 85% Non- $219,000.00 9.73 years
Condensing Boilers

2 @ 90% Condensing | $249,000.00 9.58 years
Boilers

5 @ 95% Condensing | $252,000.00 8.69 years
Boilers

The electricity is deeply discounted not just because the efficiency of production but because when
generated on site you no longer need to pay distribution, transmission and administration fees that in
Alberta make up about 40% of a kilowatt hour charge. Currently we will hear that in Alberta we are
paying about 7-8.5 cents per kWh but when one divides their full electricity bill by the number of
kilowatt hours they use they find that it is about 11 cents or more per kWh.

The benefits do not end here. Current Canadian federal legislation calls for greenhouse gas (GHG)
emitters to account for their emissions as a liability. Commercial buildings are the 4" largest emitter.

CHPisfullyaccre di t ed for its capabilities to dramatically

Historically, 95% of power outages are transmission-related.?? CHP not only provides stability in this
regard but by 2005 Alberta building code rules, when coupled with the right technology solutions can
serve as serve as a back up power solution that is not a non-operating, depreciating cost center but
rather operating equipment with a very attractive payback.


http://energybulletin.net/29104.html#sdendnote22sym

Power Ecosystems has partnered with and represents in Canada, Europes largest supplier of CHP

systems. To learn more please email us at danc@powerecosystems.com



