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ABSTRACT

The Department of Energ y' s (DOE) Office of Defense Pro grams
(DP) is responsible for the research, developmen t, and testing of defense­
related applications of nucl ear energy and the ope ration and mainte­
nance of facilities required to support thes e efforts along with an y asso ­
ciated production activities . DP had been the landlord for hundreds of
individual facilities located at principally eight sites around the United
States, representing about 50 percent of DOE's cap ital assets. In 1994, DP
established a CFC HVAC/Chiller Retrofit Program to facilitate the re­
placement and retrofit of chillers and to promote compliance with CFC
environmental and energy conse rvation laws and regul ations.

Through comprehensive inventories, DP found that it owns ap­
proximately 200 old and inefficient CFC chiller s, whi ch if replaced,
would greatl y reduce electricity consumption and costs, and reduce ex­
posure to potential non-compliance with refrigeran t leak regulations.
The major domestic chiller manufacturers indicate that they are produc­
ing at or near full capacity to meet the demands of both government and
private sector cus tomers. With estimates of approximately 63,000 chillers
nationally opera ting wi th CFCs, DP is concerned that market pressure
will raise prices and that shop space for future orders wi ll become in­
creasingly scarce.



Stra tegic PI,lI1ning Ior Energy a nd the Environme n t

Sewing energy and money wh ile prot ectin g the stra tosphe ric ozone
layer is the goa l of the DP CFC HVAC/Chiller Retrofit Program . While
working to minimize the release of ozone-depleting subs tance s to the
env iro nme n t and movin g to con vert existing equip me nt to use alterna ­
tive refr igeran ts, the ins tallation of more efficient chi llers also p romotes
env ironmen tal stewards hip in that red uced ene rgy consump tion tran s­
lates in to reduced em issions of noxiou s gases from the gene ra tion of
electricity.

BACKGROUND

In ea rly 1994, the Departme n t of Energy was we ll on its way to
cop ing with the impendi ng phaseou t of ozo ne depleting subs tances. The
use of halons and the conversion to ozo ne-friend ly subs titu tes were be­
ing add resse d by DOE's Fire Prot ection Prog ram. The Pollution Preven­
tion Program had a goo d handle on the use of solven ts and cleaning
agen ts at DOE sites. However, at th is point there was no comprehensive
strategy to deal with ch loro fluo rocarbon (CFC) refrigerants, wh ich con­
stitu ted the largest component of use of ozo ne-de pleting subs tance s in
the Department.

To es tablish a baselin e in order to begin grappling with the prob­
lem , DOE cond uc ted an inven tory of chi llers at all sites man aged by the
Office of Defen se Prog rams . At the time, DP was resp on sible for just
over half of the capi tal asse ts and facilities owned by the Dep artment.
Using a DOE automa ted sys tem kn own as CAS, Ca pi tal Asse t Survey.
that wa s already in place, a fairly rapid inv ent ory was completed . Infor­
mation such as nam eplate data and chi ller condi tion was collected by on­
site inspectors using hand-held units. The inform ation was then up­
load ed to local personal computers and then to a mainfram e at DO E
headquarters. CAS ena bled the chiller inven tory to be completed and
ana lyze d in an extreme ly short time.

The results of the CAS survey we re very eye -ope ning. DP was
found to have about 200 old and ene rgy -inefficien t chillers at its sites .
The follow ing graphics depi ct the ages, sizes , and ene rgy -efficiencies of
the chiller s in opera tion at DP sites. Briefly, DP found itse lf with a num­
ber of very old chillers that we re inefficient consu me rs of ene rgy . The
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a verage age of the chi llers wa s 17 years. As might be expec ted of olde r
equipme n t, the typi cal energ y efficiency of DP chill er s was 0.8 kW per
ton with goo d number hav ing efficiencies above 1.2 kW per ton , well
below the efficiencies of 0.5 to 0.6 kW per ton that mod ern chi lle rs can
achieve.

AGE OF DO E'S CHILLERS
(Survey of 50% of DOE's Assets)

SIZES OF DOE CHILLERS
(Survey 0150% of DOE's Asse ts)
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The DP stud y, alon g with discussions with othe r fed eral agen cies
that were respons ible for the opera tion of large faciliti es, ha s provided
the basis for some so und extrapolations. The federal govern men t as a
wh ole will nee d to deal with the rep lacemen t or retrofit of approximately
4000 CFC chillers. Becau se of the rising pri ce of CFC refrigerants since
the cessation of their production at the end of 1995, there is a strong
econo m ic incentive to agg ress ively deal with this situa tion. DOE and
other age ncies also have the obliga tion to take env ironme n tally resp on­
sible actions such as protectin g the stra tosphe ric ozone layer , Since the
fede ral govern men t is a large consumer of ene rgy , the oppo rtunity for
monetary and energy sav ings from the repl acem ent of old chillers is
trem endou s,

THE ENVIRONMENTA L ANG LE

The Departme n t of Energy, as we ll as other U.s. government agen­
cies, are commi tted to the miti gat ion of CFC usage. At the same time,
US govern men t en tities are subject to the sta tutory and regulator y
stratospheric ozo ne pro tection stipulations that bind facilit y owne rs.
Also, since the end of their p roduction in 1995, the expectation that CFC
refr igerant prices will escalate as they becom e scarcer is another rea son
for reducing dep endence CFC chillers.

The end of CFC production and the econo mic d isincentives associ­
ated wi th thei r acquis ition in the future are also powerful m otivations to
move from the use of CFC refrigerants. The impact on chiller op erating
cos ts is tremendou s, given the imp act of supply and demand on price
and excise taxes on the sale of CFCs.

Ano ther automa ted DOE sys tem, the Facility Information Manage­
ment System (FIMS), wh ich is for tracking data on real property within
the Dep artment , has been expanded to aid CFC refrigerant management.
FIMS contains a module to collect and di sseminate refrigerant informa­
tion amo ng DOE sites. Man y DOE sites ha ve local system s in place,
rang ing from "pencil-and-pa pe r" to fully automated tracking systems.
Thi s is not an actual cen tral depot of refr igerants; it is just a means for
sharing of info rma tion to facilitate refrigerant redistr ibution by depicting
po tentia l sources of supply and dem and.
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THE ENERGY EFFICIENCY ANGLE

Because many of DOE's chillers are old, they consume a consider­
able am ount of energy. More than 50 percent of DOE chillers are energy
ineffici ent when compared to modern chiller equipment with efficiencies
averaging from .5 to .6 kW/ Ton. DP is examining the use of energy
efficiency projects as a means to conserve the diminishing funding for
maintenance and replacem ent projects anticipated over the next few
years. Chiller replacements undertaken as energy efficiency projects
yield the significan t side benefits of CFC mitigation and reduced pollu­
tion due to less electricity being consumed. In this way, the goal of en­
ergy efficiency works in concert with the goal of CFC refrigerant mitiga­
tion . However, the criteria used to rank energy efficiency projects could
leave out a larg e perc entage of CFC chillers that need to be replaced due
to their relative unattractiveness of energy savings projects.

INNOVATIVE PROCUREMENT STRATEGY­
CHILLER BASIC ORDERING AGREEMENT

The Chill er Basic Ordering Agreement (BOA) is an integrated, fed­
eral agency-wid e approach to replacing chillers that will save money and
help ensure the availability of chillers when appropriations are available.
This procurement vehicle was developed in conjunction with the General
Services Administration (GSA), and has been available since late summer
of 1996. Federal agencies, and possibly state and local governments, as
well as government contractors will be able to order chillers with pre­
approved prices and delivery sched ules, thus avoiding time-consuming
and expensive individual competitive procurements.

There are multi-agency motivations associated with this strategy.
EPA's goal is stratospheric ozone protection and global warming mini­
mization (promote protection of the environment). The government's ob­
jective is to pursue en vironmentally friendly and energy efficient pro­
curements per Executive Orders 12863 and 12902.

A critical component of this process is the Equipment Specification
for Commercially Available Centrifugal and Rotary Screw Water-Chill­
ing Packages that addresses a multitude of operating conditions and
chiller loads. This has been developed with input from other government
agencies, and has been rev iewed by the 5 domestic manufacturers that
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produce chillers at and abov e 100 tons in capacity. Their input has been
considered and incorporated into the specification. Under the BOA con­
cep t, each vendor would be able to submit a bid in resp onse to an
agency's order for their best chiller that meets the specific facilit y's re­
qu irements. The specification reduces the need for redundant design
costs. The specification when linked to the chiller BOA enables orde ring
of chillers, alon g with any add ers, to meet the spec ific ope rating param­
eters of indi vid ual facilities. The orde ring facility would select the chiller
with the lowest life-cycle cost that meets its requirements.

Assuming that there are approximately 4,000 federally owned CFC
chiller s, DP estimates that replacing chillers in the fed eral govern men t
will cost approximately a billion dollars. The chiller BOA concept re­
duces costly, repetitive individual agency and site procurements. This
approach is also in line with Executive Order 12902 language on stream­
lining procurements for ene rgy efficiency technology. This approach is
expected to address 90 percent of the federal water-co oled chiller pro­
cureme nts.

The energy conservation benefits anticipated from a coordinated
procu rement strategy is estima ted to be 1.5 billion kWhrs per year sa ved ,
whi ch translates to an annual monetary savings of $75 milli on . Thi s type
of procurement strategy ties in with Ll .S. government ene rgy efficiency
mandates dictating the use of life-cycle cost as the basis for procurement
decisions. l ow est life-cycle cost based procurements ens ure the best de­
cisions econo mically.

The chiller BOA prom otes the requiremen t to conside r only ozo ne­
friend ly refrigerants that appear on EPA's Significant Ne w Alternatives
Policy (SNAP) list. The reduction of ind irect pollution from electrical
generation because of the installation of more efficient chillers also pro­
motes env ironmental stewardship.

Energy savings are not the only monetary benefits that can be re­
alized . A procurement mechani sm where federal agencies do not have to
conduct ind ividual procurem ent s is estimated to save 540 milli on over 25
yea rs. The collective purchasing of chillers is expected to generate S50­
S100 million in savings over the same period. Systematic application of
life-cycle cost procurement decisions over the use of lowest first-cost will
result in an additional $300 million in sav ings over a 25-year period.
Finally, annual maintenance savings for newer chillers and the associ­
a ted CFC savin gs are estimated a t S10 million over the same 25-year time
fram e.
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This procurement approach also accommodates those chiller re­
placement cases where energy savings performance contracting (ESPC)
does not yield an attractive enough payback to give such projects a high
priority. Early discussions with GSA's Public Buildings Service indicate
that other energy conservation measures, such as replacement of lighting
and windows, have already been undertaken. Because the lack of other
proj ects with which a chiller replacement could be teamed, launching a
chiller replacement project under ESPC under such circumstances seems
doubtful. The Basic Ordering Agreement is an excellent alternative to
these "orphaned" projects.

This method of streamlined procurement is expected to facilitate
chiller replacements throughout the federal government. It also promises
to yield significant environmentally and fiscally responsible results.

CONCLUSION

Saving energy and money while protecting the stratospheric ozone
layer is what the DP CFC HVAC jChiller Retrofit Program is all about.
While DOE is actively working to minimize the release of ozone-deplet­
ing substances to the environment and moving to convert its equipment
to using alternative refrigerants, the installation of more efficient chillers
also promotes environmental stewardship in that reduced energy con­
sumption translates into reduced emissions of noxious gases from the
generation of electricity. Lastly, the monetary benefit that can be realized
to the taxpayer by the DP approach over time demonstrates that environ­
mentally conscientious efforts and fiscal responsibility are not mutually
exclu sive.

Mark Ginsberg, the director of the federal Energy Management
Program, endorses the Basic Ordering Agreement approach. "The tran­
sition from older equipment to the new generation of environmentally
sound, cost-effective cooling systems, will reduce the stress on the ozone
layer of the atmosphere and reduce emissions of nitrous oxides and
other noxious pollutants that result from electric generation," states Mr.
Ginsberg. He has concluded that DP worked collaboratively to incorpo­
rate CFC-free specifications into a procurement process that should sim­
plify and accelerate the procurement of this equipment. It literally can
spare the Department millions of dollars and reduce global climate
change.
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