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Siemens helps the largest Historically Black College and University
in the country increase energy efficiency with a $2.4 million
performance contract.
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Located in Tallahassee, Florida Agricultural and Mechanical
University (also known as FAMU) is an 1890 land-grant
institution and the largest Historically Black College and
University (HBCU) in the country. The university remains
steadfast in its historic mission to educate African Americans,
but welcomes all students. Today, enrollment at FAMU is more
than 13,200 students strong.

Priority No. 1 at FAMU is education and that’s the way it
should be. Due to its age, however, the school’s bricks

and mortar also needed attention and required significant
investment. When building conditions began to impact the
quality of learning, it was time to take action.

The university's 423-acre campus is home to approximately
100 buildings, totaling 3.5 million gross square feet of space.
The majority of facilities (60 percent) are 20 years old or
older. Twenty-two (22) percent of the buildings are between
10 and 20 years old, and just 18 percent were built in the
last 10 years. “This campus is well over a hundred years old.
We have old buildings and old infrastructure. The effective
upkeep of these facilities provides continual challenges,”
says Joseph Bakker, interim associate vice president for
Construction and Facilities Management at FAMU.

Older building systems need a regular injection of capital
to maintain required levels of reliability. “We have not been
able to afford all of the capital improvements our HVAC and
lighting systems demand,” says Clinton Smith, professional
engineer with the Facilities, Planning and Construction
department at FAMU. “With tight budgets, the maintenance
crews work hard to extend the useful life of the equipment,

Performance Contracting Defined

Performance contracting is a means of financing a
multi-faceted capital improvement project. An energy services
company (ESCO) identifies facility improvement measures
(FIMs) that will reduce water, sewage, electricity, steam, natural
gas, etc. and guarantees the predicted savings. The ESCO
provides single-source accountability, acting as project
manager, executing the work and/or hiring local contractors.

The contractee gets a loan to pay for the improvements. The cost
of the project is divided by the guaranteed annual savings to
determine the length of the contract. Project payment is based on
the guaranteed annual savings. Once the project is implemented,
the savings resulting from increased efficiencies are used to make
loan payments to the capital leasing company. If the actual
savings are in excess of the guaranteed savings, the contractee
keeps the amount above the guarantee. If they are lower, the
ESCO must pay the contractee the difference. Beyond the term

of the contract, the contractee receives the entire energy savings.

but the deferred maintenance level still builds over time,” he
adds. Initiating a substantial facility improvement program
would return campus buildings to good working order,
improving the experience of faculty and students through a
better educational environment.

To revitalize building systems and restore operational
efficiency to modern-day standards, FAMU turned to the
Building Technologies division of Siemens Industry, Inc.

The Call to Action

The disrepair and inefficiency of building systems and their
impact on the learning environment were not the only two
factors motivating FAMU to make improvements. In recent
years, sustainability had become a major priority on campus.

As university officials and building operators became savvier
about the university’s environmental impact, so too, did

the students. Not only were they becoming generally more
eco-conscious, but students also started demanding that
the places where they shopped, ate, and learned on campus
take steps to lessen their impact on the environment.
Administrators at FAMU listened as questions were raised
about the school’s sustainability efforts, and poised
themselves to take action with a push to improve

campus buildings.

The two most recent pieces of evidence regarding

the university’s commitment to sustainability are the
Memorandum of Understanding documents signed in
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February 2011 by University President James H. Ammons,
one with the U.S. Environmental Protection Agency (EPA)
and the other with the Florida Department of Environmental
Protection (FDEP). Now part of the EPA’s Collegiate
Sustainability Initiative, the university has formally declared
its commitment to greening the campus and promoting
sustainability initiatives.

Despite this, limited funding made the initiation and launch
of a large capital program to address deferred maintenance
and other necessary infrastructure improvements seem
virtually impossible. Most of FAMU's funding is provided via
the state legislature, through either public education outlay
or capital outlay (i.e., PECO funds). “That money is dwindling
away in this economy,” says Smith.

Performance Contracting

In order to make the aggressive facility improvement program
work, significant funding had to be obtained and financing
options were reviewed. “In this economy, a guaranteed
energy savings contract is a very good mechanism for
obtaining funds. This type of contract allows us to get the
funds to do these capital repairs, once the energy savings are
sufficient to pay for the investment,” explains Smith. “This is
a good way for the university to finance capital projects while
not obtaining funds from its regular sources.”

In order to utilize a performance contract, the contract and
the energy services company (ESCO) needed to meet a
number of requirements, many of which are determined by
state government. Bakker explains: “The state of Florida has
a statute that encourages the use of energy performance
contracts, and that statute governs how these contracts
must be administered.”

First, the contract had to stipulate the funding of all facility
improvement measures through guaranteed savings
generated from the realized efficiencies. Money from
existing capital budgets would not be used.

Secondly, and just as important, the ESCO had to guarantee
that the resultant savings were substantial enough to
exceed the total project costs. By mandating that the savings
resulting from performance contracts be greater than the
cost, the state or university is protected should energy
prices spike or other unforeseen variables impact the
savings-to-cost ratio.

Finally, a monitoring and verification system would be
incorporated into the contract to assure that the contracted
guaranteed savings are either realized or paid for by the firm
providing facility improvement.
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The university issued its request for qualifications (RFQ)
for performance contracting services in 2006 and began a
competitive selection, following a standard procurement
process. Four companies submitted; Siemens Industry,
Inc. was selected. “I'm very pleased with the selection

and performance of Siemens in this contract,” says Smith.
“Siemens presented the best partnership opportunity.”

In June 2007, Florida A&M University executed a

10-year guaranteed performance-based contract with the
company's Building Technologies division. “Siemens was

the top-ranking candidate and was recommended by the
selection committee. It was ratified by the president and then
approved by the Board of Trustees,” says Bakker.

The projects completed under the contract are generating
annual savings in excess of $350,000, which are guaranteed
by Siemens to FAMU for a period of 10 years. The savings
exceed the total cost of the projects, which is valued at $2.4
million. Construction for Phase | of the contract commenced
in June 2009.

Facility Improvement Measures

The FAMU facilities staff was aware that their buildings and
the equipment inside them needed attention; they just
weren’t sure how big the problem was or how beneficial
the improvements would be. “We knew we had issues with
our systems,” says Bakker. “But we couldn’t quantify those
issues.” As part of the contract, Siemens performed an
investment-grade energy audit. This assessment evaluated
what was needed to bring the campus to a high level

of energy efficiency, cut down on waste and improve
conservation. When completed, Siemens presented more
than a dozen facility improvement measures (FIMs) to
FAMU as potential projects. The university turned to an
outside and impartial third-party engineer to evaluate the
recommendations from Siemens.

For Phase I, the university ultimately seized upon the
opportunity to complete the projects with the shortest
paybacks (i.e., the low-hanging fruit) — those with a payback
of approximately five years or less. “[These FIMs] generated
enough savings that the university couldn’t afford not to
move ahead,” says Smith. Phase | addressed three main areas:
lighting, steam traps and pipe insulation.

Lighting

Inefficient lamps, ballasts and fixtures on the FAMU'’s
campus were using an excessive amount of energy. “The
lighting we were using had been superseded by much
more energy-efficient technology. We knew that the
lighting system had to be changed and that there would
be a significant amount of savings that would accrue

[as a result],” says Bakker.
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The campus’ old T-12 standard fluorescent lamps have now
been replaced with more efficient T-8 fluorescents that provide
better color rendition, have a more pleasing color appearance,
do not flicker the way the old technology did, provide extended
lamp life and maintain brightness better over their lifetime.
“Based on the deterioration over time of existing lighting
fixtures, lighting lumen levels were reduced,” says Don Pittman,
account executive for Siemens. “The lighting project provided
better lighting and based on newer technologies, they have
improved conditions for the students.”

Many incandescent bulbs were also replaced with
energy-efficient compact fluorescent lamps; high-pressure
sodium (HPS) and high intensity discharge (HID) lamps

have been replaced with efficient equivalents. Electronic
ballasts were substituted for old magnetic ballasts. “About
40,000 light bulbs were changed and ballasts associated
with those,” says Smith. Lighting was improved in 50 campus
buildings. Only new buildings or buildings undergoing major
renovations were excluded.

Work to upgrade the campus’ lighting to newer, more
efficient technology was extensive. Even existing fluorescent
and incandescent exit signs have been retrofitted with LED
exit sign fixtures.

Siemens went above and beyond in implementing lighting
improvements. “We ended up giving them 810 more fixtures
than what the contract called for, just because it was the right
thing to do,” says Curtis Brown, account executive for the
HBCU market, Siemens Industry, Inc., Building Technologies
division.

Impact of Facility Improvement Measures

Steam Traps

Not only did the projects in Phase | aim to improve efficiency,
they also addressed some of the most obvious problems
FAMU was facing. Repairing and replacing steam traps
accomplished both. “Our steam system had a lot of leaks
campus wide,” says Smith. “A few of us used to compare it to
Yellowstone National Park because there were a lot of steam
geysers all over campus in the wintertime.”

To address the leaks, Siemens replaced one steam trap and
one strainer per manhole for the 58 access manholes located
throughout the campus. Additional improvements beyond the
project scope were provided, such as piping repairs and overall
steam pit condition upgrades. Ninety (90) to 95 percent of
steam leaks were addressed.

Pipe Insulation

“We had a lot of pipe that were either poorly insulated or not
insulated at all,” says Bakker. Insulating hot water pipes reduce
heat loss and can raise water temperatures 2° - 4° F hotter
than un-insulated pipes can deliver, allowing for a lower
water temperature setting.

As part of the performance contract, Siemens insulated over
3,700 linear feet of piping; approximately 640 linear feet of
this piping was beyond the proposal’s specification. Siemens
identified a need and decided to provide this added value.

Lighting Upgrades Pipe Insulation Steam Trap
Improvements Improvements

50 facilities

provided lighting improvements

40,000
light bulbs changed
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increase in water temperature
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access manholes improved

90-95%

of steam leaks addressed

through reduced heat loss



Measurement and Verification

Construction on Phase | was completed during fall 2010, thus
launching the measurement and verification stage. “Siemens
is guaranteeing cost savings, providing training for our staff
and helping us to monitor and maintain the equipment. [For
these reasons,] Siemens has a vested interest to see that we
generate those savings,” says FAMU President Ammons.

For lighting projects, a pre-installation measurement of
power usage in sample locations is being compared with
post-measurement numbers. “Long-term savings are actually
stipulated savings based on hours of usage per day based on
those pre- and post-calculations,” says Smith.

Improvements to the steam system are based on Siemens’
previous analysis of 12 months of steam and natural gas
usage at FAMU steam plant. The ESCO will compare current
usage versus past usage to verify savings. A post-installation
performance verification coupled with accepted calculations
will validate the success of the steam trap repairs.

In order to quantify the improvement resulting from the piping
insulation project, Siemens used an infrared device (camera

or video) prior to insulating exposed piping to determine the
surface temperature. A post-installation reading was also taken
to confirm the actual energy savings.

Benefits

The guaranteed performance-based contract and projects
performed under it are advantageous for a variety of reasons,
many of which are financial. When work on Phase | concluded,
Siemens began guaranteeing energy savings in excess of the
contract’s cost, enough to cover the financing and provide

a return on the overall investment for an aggregate simple
payback of 9.38 years. “We're being responsible with the
taxpayers’ money,” says Smith.

Just one year after construction was completed on Phase

I, FAMU was already reaping the benefits. “We have seen a
significant change in our utility bills since these measures
have been implemented,” says Bakker in April 2011. Florida
A&M University will save more than $350,000 annually. The
break-out is as follows:

* $240,000 per year resulting from lighting upgrades;
* $50,000 per year from steam trap improvements; and

e $80,000 per year as a result of pipe insulation.
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Annual Savings by Project Component

Lighting Upgrades

$50,000

$80,000
Pipe I
Steam Trap
Improvements
Contract Term Cost Savings
4,000,000
5 $3,500,000
$3,500,000
$3,000,000

$2,400,000

$2,500,000
$2,000,000
$1,500,000
$1,000,000

$500,000

Project Costs

Guaranteed Savings

In addition to energy savings, the facility improvement
measures implemented will facilitate easier and less costly
management of building systems. With standardized lighting
across the campus, lamp and other spare parts inventories
can be managed and maintained using fewer dollars. Before
the performance contract, FAMU had 27 different types of
lighting fixtures on campus; it has now been narrowed down
to just nine.

While Siemens’ professionals implemented the FIMs,

they alerted FAMU facilities team when problems or

other equipment in disrepair (outside of the contract)

were discovered (e.g., a broken water pipe). “Our staff is at

a minimum. If every contractor was as conscientious about
trying to help us keep an eye on things, fix leaks and save
taxpayer dollars, | think we’'d be in a better place,” says Smith.
“I certainly commend Siemens for that activity.”
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While the university saves money, students and faculty reap
the benefits of a more comfortable place to learn and teach.
“The learning environments have improved,” notes Smith.
“We've received quite a bit of feedback about that.” Color
rendering of the new lighting systems are closer to that of
natural light, thus reducing glare and eyestrain.

And central to the university’s sustainability goals, the
projects in this performance contract demonstrate that FAMU
is a good steward of the environment and is taking steps to
reduce its carbon footprint. “The students want to see that
the university is active in sustainability. Some of the main
Phase | improvements were getting at those visible things the
students could see that were not as energy efficient as they
could be,” explains Pittman.

During the construction period alone, the emissions reduction
associated with the reduced electrical consumption was in
excess of:

* 2,366,071 pounds of CO,.
e 3,702 pounds of NOx.
* 6,389 pounds of SO,.

This reduction in atmospheric pollution is equivalent to taking
196 automobiles off the highways annually, preserving 7.5
acres of trees from deforestation a year or preventing 5.6
railcars of coal from use annually. “There is the immediate
impact that we're already seeing in reduced energy costs,

but there are ancillary benefits too. Long-term, we are taking
steps to reduce our carbon footprint,” says Smith. “That’s
attractive to students, faculty and the community.”

FAMU’s Construction and Facilities Management department
has already presented on these efforts to the university’s
sustainability council, a coalition of staff and students.

The Future

The university and Siemens have been looking into projects
for Phase IlI. “Since the signing of this initial contract,
additional opportunities for energy savings have been
explored. We have been going through, with Siemens, the
rigorous technical and economic analyses that are required
prior to the execution of a contract,” says Bakker. Phase Il is
expected to result in an investment of approximately $12
million. The projects discussed include:

e Decentralization of FAMU’s steam system.

e Implementation of Demand Flow™, a proven Siemens
patent-pending technology that optimizes central chilled
water systems to reduce the plant’s total energy
consumption by 20 to 50 percent.

e Increasing the number and functionality of building
controls. Adding a solar thermal hot water application for
domestic hot water and the pool.

The eagerness to extend the contract and explore potential
projects for Phase Il is evidence of FAMU's satisfaction

with Siemens’ performance as well as the guaranteed
performance-based contract model. “There’s a lot of bad PR
out there about performance contracting that may not be
accurate. This type of contracting requires very thorough
oversight and a thorough development team. Siemens has
proven to be an excellent and thorough team to work with,”
says Smith. “I would highly recommend them because they're
so thorough at what they do.”



Siemens is a proud member of the U.S. Green Building Council, ENERGY STAR, AASHE and a sponsor of the American
College & University Presidents Climate Commitment.
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