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energy solutIons
s p o n s o r e d b y t h e o n ta r i o n at u r a l g a s a l l i a n c e

an investment in the future
CombIned heat and power Cuts energy Costs and Improves sustaInabIlIty and resIlIenCy

I

n a time of escalating electricity costs and volatile
weather conditions, the
need for sustainable and
resilient energy sources has
never been more pressing.
One of the more viable options in recent months has
been gas-fired CHP (combined heat and power) – once
more commonly known as cogeneration.
Over the years, interest in
gas-fired CHP has waxed and
waned depending on market
conditions. It is not uncommon to find that many operations, from universities and
hospitals to manufacturing
facilities and commercial
buildings, either have a working CHP facility on site, or a library of working plans on file
waiting for those conditions
to justify the investment. Today the demand for CHP projects is once again on the rise
as gas prices stabilize in the
face of rising electrical costs.
Natural gas prices are at a
historical low and expected
to stay there for some time,
reports Bob Betts, a spokesperson for the Ontario Natural Gas Association (ONGA)
in Toronto. “In fact, forecasts
up to 2030 show that prices
will remain stable. Electricity
for its part will continue to
increase because utilities are
faced with subsidizing the
high capital cost of alternative
energy technologies, as well as
increasing transmission and
distribution costs to replace
aging infrastructure and meet
population growth.”
Gas-fired CHP is a process
in which natural gas is used to
generate electricity and heat
on site. “It’s really about taking one fuel source and getting two useful outputs from
it,” explains Richard Chan,
power market development
manager at Union Gas in
Chatham.
The premise behind CHP
is relatively straightforward.
Natural gas is used as a fuel
source to drive a turbine or a
reciprocating engine, which
then drives a generator to produce electricity. The waste
heat produced during the
process is captured and fed
through a heat exchanger to
create thermal energy.
“Essentially you’re getting
that heat for free,” Chan says.
“Otherwise it would just go up
the chimney.”
In most cases, the heat and
electricity from CHP is consumed “behind the meter,”
and can account for up to 50%
of a facility’s electrical costs or
higher. However, there is also
a “sales to the grid” option, in
which a site can sell any surplus electricity (e.g. power
generated during off-peak
hours) back to the grid.
CHP has resurfaced on the
energy-savings radar for two
key reasons. The first is what
the industry refers to as the
divergent spark spread, which
represents the difference between the price of natural gas
cost and electricity.

York University director of energy management, Brad Cochrane, left, examines a cogeneration turbine engine at the school with vice-president of finance
Gary Brewer, centre, and assistant vice-president, campus services, Richard Francki.

“That simply wasn’t the
case a few years ago when gas
costs were increasing at the
same rate,” Chan explains.
“With gas prices projected to
stay flat for some time, it’s a
wonderful time to consider
CHP.”
Tim Short, manager of distributed energy for Enbridge
Gas Distribution, confirms
that stabilized pricing is driving renewed interest in CHP.
“For a while it was a bit of a
sleepy thing, especially when
gas prices were more volatile. CHP represents a way for
operations to gain some control and hedge a good portion
of their energy costs.”
Implementation has also
been enhanced by the recent
availability of pre-packaged
combined heat and power
units. “Many now come in preengineered ‘boxes’ in an array of sizes,” Short says. “That
simplifies things tremendously while lowering your engineering expenses.”
Toronto’s York University
is a long-time proponent of
CHP. The university already
operates two natural gas turbines to produce 10 megawatts of electricity and steam
for building winter heating,

that sImplIfIes thIngs tremendously whIle
lowerIng your engIneerIng expenses
year-round domestic hot and
pool water heating, sterilization, and in summer, driving
large chillers to offset cooling
needs. York’s CHP facilities
account for 50% of the energy
used on campus. The first unit
was installed in 1997; a second
was commissioned in 2004.
Brad Cochrane, director of
energy management at York
University, believes the time
is definitely right to expand its
existing CHP infrastructure,
to reap even more benefits.
The school’s commitment
to gas-fired CHP is an integral part of the university’s
commitment to sustainability
leadership, he notes. “From
our perspective it was a very
proactive way to tackle greenhouse gas emissions and climate change.”
While it is not selling surplus electricity to the grid, it
has just finished upgrading
its existing sites with Toronto
Hydro to ensure it has that

capability in future, Cochrane
says. “We’re looking to export
electricity to the grid if the financial conditions make it favourable. Sometimes we have
surplus capacity at nights and
on weekends, so there may be
some opportunity to generate
additional revenues.”
Another key driver behind
growing CHP adoption is resilience, Chan notes. “With the
major power outages we’ve
seen and wild weather wreaking havoc with the electrical
system infrastructure, resiliency is becoming a top concern. One of the big benefits of
locating generation on site is
that you reduce your reliance
on the electrical infrastructure
while using an underground
energy source that is not susceptible to wild weather. In
terms of reliability, CHP’s
worth can be priceless.”
That is one of the principal reasons why Sunnybrook
Health Sciences Centre is

interested in moving forward with CHP, says Michael
McRitchie, director of plant
operations, maintenance, security and biomedical engineering in Toronto. It is currently awaiting approval of a financial incentive to build a new
facility. “First and foremost, an
on-site CHP plant at Sunnybrook would improve power
resiliency and redundancy, and
ultimately patient safety.”
Recent increases in power
utility interruptions have reinforced the critical need for
more reliable energy sources,
McRitchie says. “During the
recent ice storm we had some
challenges with our existing
backup generator plant. Because it’s an older plant, it
also has less capacity than we
would like. During the storm
we had to run our backup generators for 40 hours, which
led to a number of technical
issues and relocation of some
patients as a precautionary
measure. If we had CHP in
place at the time, we would
have sailed through the ice
storm because we would not
have been affected by the utility power interruptions.”
CHP has been on the
Sunnybrook planning board

for two decades. “At certain
times when gas rates went
up, it reduced the feasibility,”
McRitchie explains. “Now,
however, the timing has never
been better. With the low
stable gas rates, we are able
to lock in prices for up to 13
years. When we implement
the system, the plan is to lock
in gas prices for at least the
seven-year payback period
to ensure we realize our projected savings.”
Betts notes that payback is
enhanced with the favourable
economic investment conditions. “The attractive debt
rates make it an ideal time for
any entity to consider major
capital investments. When interest rates are combined with
the low gas prices and high
electricity costs, the payback
numbers are more attractive
than they have ever been.”
Last but not least, the fact
that CHP puts electricity generation directly in the place
it’s needed has significant
environmental and financial
benefits, Betts says. “It avoids
the added expense and social
discomfort of having to install new transmission lines.
It makes perfect sense socially
and economically.”
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