small units

big
savings

In a variety of applications nationwide, small cogenerators

assembled into multiple-unit systems are savings
thousands of dollars each year in energy cosls.

Preventive maintenance is the key to system performance.

by R.L. Busby

Last year, Geneva General
Hospital in upstate New York saved
about $138,000 in energy costs by
operating a 375-kW cogeneration sys-
tem. Even after subtracting mainte-
nance expenses, Geneva realized net
savings of more than $99,000.

The savings, combined with a state
grant for installing energy conserva-
tion equipment, means that the hospi-
tal will recoup its entire investment in
the cogeneration system within four
years or less.

This is not the only case. Other
hospitals and health-care facilities,
high schools and universities, retire-
ment homes and other commercial
buildings, from New York to
California, are reducing their energy
bills by operating small cogenerators
— 60 to 75 kW each — connected
into systems of two or more units.

Beside generating electricity, these
units also produce usable heat (up to
440,000 to 470,000 Btuh of hot

water) by recovering it from the
engine’s coolant and exhaust. This
means cogeneration systems can be
designed to follow either the heating
or the electrical load, depending on
the building’s energy profile and local
utility rates.

Small, packaged cogeneration
units, as opposed to custom-built sys-
tems, were introduced by Tecogen
Inc. (Waltham, MA) about eight years
ago.

Today, more than 500 of these
units are in operation, nearly all
fueled by natural gas (a handful have
propane fuel-switching capability).
Although California is the biggest
market for small cogeneration sys-
tems, Tecogen has installed systems
throughout the U.S. and in several
other countries as well.

Geneva plant
In 1991, Geneva General Hospital
decided to install a cogeneration plant

and other energy conservation equip-
ment, helped along by a grant from
the New York State Energy Office.
The project was designed by The
Sear-Brown Group, Rochester, NY.
Because the hospital has a substantial
heating requirement most of the year,
Sear-Brown decided on a “topping”
cogeneration system, which is
designed to meet the building’s

other satisfied customers

Usewr: M. San Antonio Gardens (Pomona, CA), 300-unit
retirement horme with 62-bed hospital
 System: Two 60-kW Tecogen units

‘Application: Thermally baseloaded cogeneration sys-
tem meets all domestic hot water demand and some space heaf,
while generating about 75,600 kWh/month of electricity.

- Savings: 575,000/yr for five years {total $575,000)
Commeni: Operation fios heen trouble free, saving
fime in addition to reducing energy costs.




demand for heat rather than follow-
ing the electric load.

The hospital was already equipped
with steam or hot water heat exchang-
ers that serve various types of heating
equipment throughout the building,
including coils, radiators, and duct
heaters. A 30- by 30-ft addition was
built to house five Tecogen 75-kW
cogeneration modules (Figure 1).

All of the return-
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water lines from the
hospital’s heating sys-
tem were tied in to a
second heat exchange
system supplied by the

cogeneration plant’s
recovered heat (Figure
2).

“Basically, the cogen-
erators are providing
most of the hospital’s
heat,” says Bill Cristo-
faro, Sear-Brown’s
senior project manager-
senior engineer.

The  cogeneration
system’s computer mon-
itors the return water
temperature. When the
return water is in the
170° to 175°F range, the
cogeneration plant is
left to run as is. When

Ao the temperature dips

z below 170°F, the plant
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additional units; above
175°F, the system
ramps itself down.

other satislied custo

- Users Arden Wood Benevolent Association (San ancisto),

120-bed resident and nursing-patient health-care fadlity
System: One 60-kW Tecogen unit
Application: Hedrically boseloaded cogeneration

system provides enough power to cut the facility's electric bill
nearly in half, while using recovered heat for space heating
and domestic hot water (reducing gas bills by 12%). -
Savings: 533,000/yr during first year
Comment: Since the Tecogen unit exceeded ifs goals,
u second unit was installed o year lafer.

Figure 1

Geneva General Hospital
cogeneration plant

“As a general rule of thumb,”
Cristofaro says, “all five cogeneration
units are running whenever the tem-
perature outside is below 50°F.”

But even in the summer, when the
space-heating load diminishes, the
cogeneration plant supplies heat for
domestic hot water and for the build-
ing’s reheat coil system, which warms
overcooled air to a comfortable tem-
perature. Also, whenever a cogenera-
tion unit is running, it is producing
power that directly reduces the
amount purchased from the electric
utility.

Preventive maintenance

Tecogen’s cogeneration units rely
on heavy-duty automotive engines
modified for natural gas fuel. These
engines have a proven track record in
everyday use, but they require regular
maintenance to prolong engine life
and deliver maximum performance
(Figure 3).

Tecogen offers a fixed-price facto-
ry-maintenance contract in most parts
of the U.S. Sear-Brown, in its bid for
the energy conservation project, rec-
ommended that Geneva General buy
a complete maintenance contract
from Tecogen, which covers all costs,
including engine replacement.

“We can ensure that you're going
to generate power,” Cristofaro told
the hospital’s support services peo-
ple. “And we can predict how much
heat you’re going to recover. But the
one thing we can’t control is engine
life.”

Cristofaro compares Tecogen’s



maintenance contract to an insurance
policy. “If you factor in the cost of the
contract,” he says, “which amounts to
about $1.25 per run-hour in Geneva
General’s case, you can analyze the
economics of the cogeneration instal-
lation with much greater certainty.”

Another factor in the hospital’s
decision was that other construction
and maintenance projects were
underway. No spare time was expect-
ed to be available for servicing the
cogeneration units.

The maintenance contract with
Tecogen has proved to be a bargain
for Geneva General. Although engine
life is estimated at 18,000 hours,
some engines needed to be replaced
sooner than that, at no cost to the
hospital.

What about downtime during
replacement? Tecogen’s answer is to
replace engines before they fail.

Whenever an engine exhibits signs
of premature aging — such as high oil
consumption or loss of power — the
company replaces it ahead of time.
“We want to avoid a situation where
you get an emergency call at mid-
night,” says Jeff Glick, Tecogen’s

“By planning the replacement pro-
cedure, we can reduce the amount of
time required.” Glick says a cogener-
ation unit’s engine can be replaced in
as little as 8 hours (with two people)
up to 12 hours (with one person).

Also, with multiple cogenerators in
the system, one unit can be down for
maintenance without sacrificing over-
all system output. “That’s a major
selling point for these systems,” Glick
says.

“We avoid the risk of incurring
peak demand charges, and the incon-
venience of bringing other equipment
on-line, by keeping the rest of the
cogeneration system running while
one unit is being serviced.”

Economics, other benefits

Geneva General’s cogeneration
plant was started up in December
1991 and has logged more than two
full years of operation.

During 1993, the system reduced
the hospital’s electric bills by more
than $166,000 using less than
$29,000 worth of natural gas, yield-
ing a net energy cost savings of nearly
$138,000 (Figure 4). After mainte-

other satisfied customers

Users Harvard University's Blodgett Pool (Combridge, MA);
75:meter, 750,000-gal swimming pool maintoined ot 80°F in
50,000-sq ft building

System: One 60kW Tecogen unit

Application: Themally buseloaded cogeneration system
heafs the pool and domestic hot water system; supplemented by
gosHired boilers. About 300,000 KWh/yr of electricity is also pro-
duced for building lighting.

Savings: Mout $28,000/yr for more than eight years
(total of approximately $245,000)

Commeni: The cogeneration system provides the same
comfort levels, while reducing heating costs and electric uflity
charges. :

$99,000/yr.

Sear-Brown reports that the energy
conservation project cost a total of
$777,000, including installation, an
energy management system for the
building’s electric chillers, additional
air-handling equipment, and other
items.

The cogeneration system cost is
estimated at $650,000, of which
$250,000 was covered by the state
grant, leaving Geneva General’s share

applications engineer, Cogeneration nance costs of about $39,000, the of the cogeneration plant at

Products. hospital is saving more than $400,000.

Figure 3 Scheduled service intervals for Tecogen units at Geneva General Hospital
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User: Waverly (New York) Junior-Senior High School,
1,000 students and staff. 200,000 sq ft

System: Five 75-kW Tecogen units
Application: Retrofit of all-electric building.
Electrically baseloaded cogeneration system provides power for

lights, computers, motors, and other equipment. Byproduct
heat is used for water heating; hydronic space heafing, and
absorption chiller air condifioning.

Savings: $100,000/yr for ihree years {total $309,000)
Comment: The Waverly School District’s education
funds are not going “up the chimney.”

Besides paying for its entire cost
within four years or less, the cogener-
ation.project has generated favorable
publicity — and valuable community
support — for the hospital’s energy
conservation efforts.

“Groups are coming here all the

technology has been known for
decades, many industry observers
anticipate an increase in absorption
chiller sales in the U.S., driven largely
by new regulation of CFC refriger-
ants.

“We are now analyzing the addi-
tion of absorption chillers to Geneva
General Hospital’s system,” says
Cristofaro. “By using additional heat,
we could run the cogeneration plant
flat-out all year.”

Cristofaro notes that a similar state
energy conservation grant might be
available to upgrade the hospital’s
chilled-water plant with an absorp-
tion machine and, at the same time,
tie it into the cogeneration system. ES

Busby has 20 years of experience in
energy research and the gas industry,
and has written technical material for
many hvac manufacturers.

time to see the system,” says Sayle Figure 4 Toful energy ba|cmce {heat and elecfrlcrfy)
Temple, Geneva General’s director during 1993 for five-unit Geneva General
of facilities management. “I've

shown the plant to hospital adminis-
trators, city planners, engineers —
anybody who can benefit from sav-
ing energy.” As a result, a hospital in
nearby Clifton Springs recently
decided to install a similar cogenera-
tion system.

Upstate New York hospitals typi-
cally have old physical plants, and
utility bills are a prime cost-cutting
target. But this market is just one of
many types of commercial buildings
that are reducing overall energy
expenses by operating small cogener-
ation systems. Other customers in dif-
ferent parts of the country are saving
money with cogeneration units.

Hosplfal Cogeneration System

What next?
In Geneva General’s case, the

cogeneration system’s economics Reprinted from

could be improved even further by ENGINEERED
using more heat during the summer. SYSTEMS
An ideal use for this heat would be P.O. Box 2600

in absorption chillers — heat-driven
machines that cool via heat exchange
between a refrigerant and an
absorbent. Although this cooling
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