A Highlight of Western CanadianCogeneration Boiler
Projects

Collectively with our partners we have combirrexht and power (CHP) systems or cogeneration boilers operating
in over 6000 installations and some for over 20 years. Locations include Canarfy ¥8Haoliday Inns,

Buckingham Palace, Honda America headquarters and on and on. See
http://cumminspower.com/en/solutions/cogenerationmore details.

In Alberta, our longest runningsiallation is theSNC Lavalin building in downtownCalgary The 139kW /
706,309BTU/hrcogeneratiomoiler was commissioned in September 2008 to provide space heating for the 106,000
square foot building built in 1973he system provides electricity at appimately a 14% discount to buying green
electricity from the grid and saves between 500 and 700 tonnes of greenhouse gas emissions per year. In a revenue
rent sharing agreement, the building owner enjoys the upside of having increased the rent cantiveghinilding

while have zero capital outlay in installing the system. This was fully financed by Cummins Power Ecosystems.
Recently Stebnicki and Associates and TMP Engineering have completed an audit of the operation of the system and
varified these raults.

In September 2009, thgerrick Golf and Country Club in Edmonton commissioned their 239kW /

1.242MBTU/hr cogeneration boiler. The Derrick Club consists of a large swimming pool, 4 smaller pools and hot
tubs as well as banquet facilities, curlingkgrand badminton courts. The system provides domestic hot water
heating, space heating through hydronics and soon coils to preheat air for roof top air handliv¢gjtanits.capital
outlay to the Derrick Club and savings estimated to be up to 50% agpisharket electricity rates at the same

time as reducing greenhouse gas emissions by about 942 tonnes per year, the Der€GtkPQldvides a win for

all. Russ Clark Engineering who provided mechanical engineering expertise for the Derrick Clubrisexbof the
merits and has designed a second installation, this time a large greenhouse dpdratcmmmissioned in the

spring of 2009.

Vik Maraj 6 SkW installation is the first ilNorth Americawith our smallest unit as well as the first enhancing and
|l everaging a geother mal heat sink. Vikdés duplex is neal

www.kanas.cais a company dedicated to providing solutions for sustainable building. Their latest project,

Lomond is a 15 unit rental apartment building for the affordable housing market. Through envelope construction,
environmental controls and EnergiaBrated appliances; this building will be designed to exceed an Energuide

rating of 88. Lomond is targeted to achieve a platinum rating under the Built Green platform. One of Lomond's great
features will be its green roof. Not only will the green rooféhenore energy savings from better solar reflectivity

and insulation, it will beautify Calgary by providing scenic views and recreational areas for owners. As well

Lomond will have a 9.9 kW cogeneration boilersite producing combined heat and power \whigll enable

Kanas to generate higher meonthly profits by operating a micraitility while providing green electricity to tenants
without the premium usually associated with green electricity

A current transformer (CT) sensor monitors power
requirement constantly for controlling optimum use of
power of the cogeneration package
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The green aspect of these systems comes from the fanathedl gas is used more efficiently on site in the system

then the central grid uses natural gas because the heat generated from creating electricity is simultaneously used for
heating domestic hot water asgaceheating as opposed to the central grakting the heat heating the outdoors by
evaporating precious water.

The increased net profits come from being able to earn revenue from the heat and electricity produced. These
revenues, which likely would not be available otherwise, obviously factocapteate calculations and increased
building valuation. In fact, for a change, instead of constant utility inflation challenging the building owner, the
building owner can potentially leverage spark spread to offer lower costs to the renter while ghsidag u

The Alberta Urban Municipalities Association are a bulk buyer or aggregator for purchasing electricity and
natural gas contracts for most of the municipalities in Alberta with the exceptéofewof They purchase on behalf
of the cities like GrandPrairie, Camrose, Lethbridge, etc. See
http://www.auma.ca/live/AMSC/Energy_Services/Energy program_testimdoraisore details. Our installed
25kW cogeneration bail in their new head offic&ill synergistically work withsolar and windas a unique
demonstratiorsite in North AmericaThis showcasedesigned by Stanteis, intended talemonstrate howMSC
can assistities and towns of Albertia effectively leveramg these technologidsr use in their pools, arenas and
municipal buildings.

Located on 17th Avenue and 24th Street, Sh&9 story 56 unitvww.mycasel.conmoverlooks Calgary's city
centre offering exceptional vieved the cityscape. The building will also offer beautiful mountain views from the
west sideHaving been involved in previous installations, Watts Mechanical will become the onsiteutilitydor
this installation with a 139kW cogeneration boiler andkoforward to enjoying a 15 year revenue stream as
opposed to just the mark up associated with atiome mechanical system installation.

The239kWunit atOlds Collegewill provide domestic hot water and space heating for their 350 room student
dormitoryand electricity fotthe generatampus. See
http://www.seevirtual360.com/themes/41/alberta.aspx?listinglD=1fdr2Bore detailsThis is a unique
installation the world wer with its incorporation of bialiesel and natural gas effectively utilized in a dual fuel
system.

Conventional vs. Cogeneration
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Given Economic and Energy Complex Circumstances

What Is Sustainable? Peak Oil Forecasts
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To be sure, the economy has had many problems,

Debate remains whether we are on a reliable path to Not mminent problem:
getting past those problems which is very difficult to SEA
say when so much debate rightly remains on what : Boortabi

caused them in the firstgze.Certainlysubprime
mortgage loans and the crises at Fannie Mae,
Freddie Mac, and Lehman Brothers have been
thoroughly explored and are well known. Clearly,
over the past few years, speculative bubbles in rea
estate and the financial industry werevah up to
colossal dimensions, and their bursting was
inevitable. As the global financier George Soros p
it: 'For 25 years [the West] has been consuming
more than we have been producing...living beyond
our means.™ (1But is this as far as we need lok
get to the root of the continuing global economic
meltdownand more importantly what lies ah&ad
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This article leverages a very important arti
e nt i Tempordy R@cession or the End of
Growthd by Richard Hei

From 1890 to 2008

it is bringing forward the best of what we Population > 4 X
have featured over 35 plus months of Be

newsletters on the energy complex and the \sa_n 4 1o Economy > 20 X
opportunities the energy complex is [ ¥

indicating are out there f@ommercial real —— J'"E Energy Use > 40 X

estate owners, managers and developers. .
difficulty lies opportunity, and it appears to Popu Iat|0 n
be true in spadezurrently

Economic Growth, The Financial Crisis,

and Peak Oil You are here
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For several years, a swelling subculture of '%

commentators (which inctles the present
author) has been forecasting a financial —

crash, basing this prognosis on the 7000 6000 5000 4000 3000 2000 1000 O 1000 2000
assessment that global oil production was
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http://www.postcarbon.org/article/40503-temporary-recession-or-the-end-of
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about to peak. (2) Our reasoning went like this:

Continual increases in population and consumption cannot continuerforeadinite planet.

This is an axiomatic observation with which everyone familiar with the mathematics of

compounded arithmetic growth must agree, even if they hedge their agreement with vague
references to "substitutability” and "demographic transitiai33

This axiomatic limit to growth means that the rapid expansion in both
population and petapita consumption of resources that has occurred over the
past century or two must cease at some particular timeviBeris this likely

to occur?

The unfarly malignedLimits
to Growthstudies, published
first in 1972 with periodic
updates since, have attempteq
to answer the question with
analysis of resource availability and depletion
and multiple scenarios for future population
growth and consumption e#. The most
pessimistic scenario in 1972 suggested an en
of world economic growth around 2015. (4)
The linkage of GDP and energy use is graphe
below

A Brief History of Oil & People
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Figure 3: US Energy Supply / Demand Balance - 2008
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Figure 3-3
Indices of Electricity Use, Energy Use, Real GDP
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Figure 1: Annual Oil Demand versus GDP
Broken Out Between “WealthyWorld” and “WantingWorld” Countries
55
113 ”n
WealthyWorld 2005
__ %0 2000 _ @@ ®g
> ... “I @® 2008
2 45 o®
d 1990 2009e
s 1980 ..‘
= 40 L °
= o _o° 2009e
'g ~.. Py [\
s 35 [
£ o ®
a °
— 30 2000 o @
5 o
1990 f
25 “WantingWorld”
1980
20 [ T T T T T 1
5,000 10,000 15,000 20,000 25,000 30,000 35,000
GDP (PPP, International Dollars)
Sonrces: BP Statistical Review 2008, IMF, ARC Financial Research

5|Page



TheMcKinsey Quar

Exploring growth scenarios for global energy demand

Global demand for energy Global demand for oil

Select variables under each of Quadrillion BTUs
the four factors, Click on each

factsr to read comments, [ Developed countries

[ | Developing countries

GDP

() Pre-crisis 610.0

() Moderate downturn

@ Severe downturn

O Wery severe downturn

Light-vehicle
fuel efficiency

@ Existing regulations

0 All gil-importing countries
mowve to EU standards

0 All countries move to EU
standards

Electric vehicles, global
sales share by 2020 200.8

® 14%

o,
O 25% 2006 2010 2015 2020
) 50%
Energy productivity Comments
@ Existing regulations These scenarios cover a broad range, as the short-term path of GDP is highly uncertain =
IF of . at the time of publication. The 'very severe' scenario represents the worst global
9] Half o depor‘tunltv downturn since World War 11. In all three cases, global GDP growth returns to trend after
capture ) the downturn ends. As a result, the short-term impact on energy demand of all downturn
O FU”tDPPdDI‘TU”lW scenarios is quite strong, while long-term demand looks similar across all scenarios by
capture
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