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ABSTRACT INTRODUCTION

The Energy Systems ModernizationOffice (ESMO)at The mission of DOE-FEMP is to lead the improvementof
Pacific Northwest Laboratory(PNL)_ is developing and energy efficiencyand fuel flexibilitywithin the fed-
applying the FederalEnergy Decision Screening (FEDS) eral sector. Through ESMO at PNL, FEMP is developing
system for federal installationsin cooperationwith and applying the FEDS system for identifyingand ac-
the servicing utility(s). In the process, we conduct quiring all cost-effectiveenergy projects at large
an installation-wide,fuel-blindenergy-efficiencyre- federal facilitiessuch as military installations.I
source assessment,identify the most life-cyclecost-
effective technologies,work with the servicing utility The FEDS process includes conductingan installation-
to develop a program to implementenergy conservation wide, fuel-neutralenergy-efficiencyresource assess-
projects and technologies,evaluate rates and rate ment, identifyingthe most life-cyclecost-effective

_ structures,and contributeto the design and imple- retrofit technologies,working with the servicing util-

mentation of an energy savings verificationprocedure ity to develop a program to implementenergy conserva-
to evaluate the impact of installedtechnologies, tion projects and technologies,evaluatingrates and

rate structures,and designingand implementingan
_ Working with the U.S. Army Forces Command (FORSCOM)and energy-savingsverificationprocedure to evaluate the

the U.S. Department of Energy Federal Energy Management impact of installedtechnologies.
Program (DOE-FEMP),Fort Lewis was identifiedas a site

for a pilot programwhich would result in a model The FEDS process is currently being applied at over 15approach for FEMP and FORSCOMto apply to other feueral federal installationswith a combined annual energy
installations. Fort Lewis, a large (population35,000) cost exceeding $100 million. FEMP has concluded that
military installationin Tacoma,Washington,purchases each federal installationcan typically inve_ I to 2
electricitythrough Tacoma Public Utilities (TPU). TPU times its annual energy bill in cost-effectiv_energy
in turn purchases electricitythrough the Bonneville system modernizationprojects. The resultwill be
Power Administration(3onneville),a regional federal annual energy cost savingsof 20 to 35%, lower opera-
power marketing agency. Fort Lewis has an annual elec- tions and maintenanceexpenditures,and increasedre-
tric load of about 195,000megawatt-hours (MWh)(-40MW). liability,comfort and user productivity. For electric

energy savings_ the biggest target is typically light-
ing retrofitswith a substantialpotential in heating,

An energy conservationsupply curve for the Fort was ventilating,air conditioning,pumps, and motors retro-
developed showing the amount of electric energy savings fits, and electrical transmissionand distributionsys-
that can be achieved at different prices for energy tem upgrades.
saved. From these data, a proposal was prepared for

acquiring approximately43,000 kilowatt-hours(kWh) This paper describes the initialFEDS applicationproj-
(-4 MW) of annual cost-effectiveelectric energy sav- ects at Fort Lewis. The paper focuses on the electric
ings, which TPU presented to Bonneville. This proposal energy resource potential and acquisitionin coopera-
identifiedinvestmentrequirementsat the Fort and the tion with the servicing electric utility, TPU. Fort
likely energy and dollar savingswhich will result from Lewis has an annual fuel consumptionof about 2.5 tril-
the investment. Approximately$10 million of invest lion Btu, of which 26% is in the form of electricity.
ment in electricalenergy efficient end-use technology The annual electric bill is $4.5 million.
was estimated to be cost-effectiveat Fort Lewis under

this arrangement. BACKGROUND
#

In the agreementwith Fort Lewis, TPU will finance 100% In developinga pilot FEDS program, FETIPbelieved that
of this investmentand will procure the energy services Bonneville,as part of the federal sector and DOE,
contractorwho will conductthe detailed audits and could actively supportthe identification,character-
installthe technologies. The Fort will repay TPU 15% ization, and procurementof electric energy-efficiency
of the total installedcost of the technologyover the resources from federalcustomerswithin the Bonneville
time period of the installationof the technologies, serviceterritory. Bonneville is required by the

= The result is that Fort Lewis will see a reduction in Northwest Electric Power Planning and ConservationAct
its electric bill of approximately$500,O00/year,de- (PL 96-501) to implementthe integrated resource plan
pendingon the final programdesign, developed by the Pacific Northwest Power Planning

Council (NPPC). The NPPC plan identifiesenergy effi-
ciency (conservation)as the least-cost resource to
meet load growth. Thus, Bonneville is designing

a PacificNorthwest Laboratoryis operated for the
U.S. Departmentof Energyby Battelle Memorial Insti-
tute under Contract DE-ACO6-16RLO1830.



several approaches to purchasing energy efficiency from TPUmust prepare a proposal to Bonneville that tells
retailers (utilities), third parties, and end-users of the agency where and what the potential :'esources are
electricity, and ,,ow the utility plans to evaluate those estimated

resources to determine their actual extent. The fed-
For these reasons, FEMPapproached Bonneville with the eral installation whose potential resources are being
proposal to develop a pilot FEDSprogram with a large estimated also needs this information so that it can
federal customer in Bonneville's service territory, decide whether or not to commit its share of the in-
FEMPemphasized that, to the extent possible, the pilot stalled cost oF the recommended retrofits.
program should not require the federal customer to
either procure an energy services contractor (ESCO) or In this paper, we focus on PNL's assessment of the
provide up-front ca)ital funds for the electric tech- electric energy-efficiency resource potential at Fort
nologies. FEMPhas identified these two requirements Lewis and provide a summary of the contracting process
as major obstacles in the path of federal agencies/ for DSMservices from TPU. A comprehensive report des-
installations attempting to aggressively pursue energy- cribing the analyses process and data used in the
efficiency programs. FEMPand Bonneville agreed to assessment was prepared and presented to TPU.2
fund PNL, to identify and recruit a federal customer,

_, and to conduct a FEDSassessment at the federal Consistent with the FEDSprocess, an assessment has
facility, also been undertaken by PNL for the fossil fuel effi-

ciency resource and fuel-switching potential. Unlike
lt was agreed that the pilot program should be designed the electric efficiency projects funded through the
to be transferable to other federal customers within utility DSMprogram, these projects will require gov-
the Bonneville service territory. To have maximum im- ernment and/or third-party financing strategies. A
pact, the program should also be transferable to fed- comprehensive report for the fossil-fuel assessment is
eral customers outside of Bonneville's service ter- under preparation.
ritory. This condition meant that the program would
likely have greater transferability if the federal cur- For the electric assessment, we develop an estimate of
tomer were not served directly by Bonneville but by a the electricity use baseline and efficiency improvement
utility that purchased power from Bonneville. This potential for major sectors and end uses at the site.
would give the progYam maximum credibility when FEMP/ Developing the baseline is essential to segment the end
PNL transfer the "lessons learned" to other utility uses that are targets for broad-based efficiency lm-
service territories and other states, provement measures and to provide TPU with the basis

for its proposal to Bonneville to acquire the resource.
A necessary condition for the program to be successful The efficiency resource estimate is a conservative
was that the federal customer be thoroughly committed (minimum) estimate of savings potential. Wedid not
to working through the process. We also knew that the identify all possible efficiency opportunities, but
federal customer needed to be served by a utility com- instead identified the majority of the resource. Addi-
mitted to innovative approaches in demand-side manage- tional opportunities will likely be uncovered through
ment (DSM) programs--ideally, a utility that had demon- the detailed buildlng-by-building audit to be conducted
strated commitment to the fundamental principles of by the ESCO.
least-cost planning.

BASELINEELECTRICITYUSE
Fortunately, all conditions were quickly met. FEMPhas
a cooperative program with FORSCOMfor providing tech- The first step irl the process was to quantify the base-
nical assistance to FORSCOMinstallations. FEMPand line energy use by facility type and end use. To
FORSCOMhave agreed to cost-share activities in devel- develop the baseline electricity use we undertook a
oping innovative approaches to energy efficiency at the two-step process. We first segmented the Fort into
farter's installations. Fort Lewis is a FORSCOMin- sectors, subsectors, and end uses to reflect major
stallation within the Bonneville service territory, areas of consumption and efficiency potential. The
with whose key staff PNL had already developed a work- four sectors identified were: I) buildings; 2) pumps/

I ing relationship. In addition, Fort Lewis is served by motors; 3) distributionsystem; and 4) exterior lights.
i a utility (TPU) that has demonstrated a commitment to The four sectors were further segmented into subsectors
! energy-efficiency programs over the years with staff and, irl the case of buildings, end uses (i.e., interior

who enthusiastically embraced the concept. Ali these lighting, domestic hot water [DHW], refrigeration, and
parties became involved in the pilot program. Other).

I
i The overall goals of the pilot program are: The second step entailed estimating baseline consump-
, tion through the development of subsector consumption
., • to demonstrate the FEDSapproa r'. such that it can and end-use intensities (EUIs) measured in kilowatt-

be transferred to other federal installations; hours per square foot (kWh/ft z) for subsectors in whichend uses are identified. The process to develop the
• to acquire all cost-effective energy effi- baseline electricity use is described in more detail

' ciency identified and characterized at Fort below.
Lewis; and

Sector Seqmentation

• to acquire all cost-effective electric energy
efficiency at Fort Lewis through a TPU/ The real property data base for the site was used to
Bonneville agreement that would not require divide the site facilities into sensible building
the Fort to either procure an ESCOor provide types. The site contains approximately 4450 buildings
any up-front capital, with floorspace of 24 million ft 2. We segmented the

buildings sector into 16 subsectors (buildingtypes)
The lattergoal could best be accomplishedthrough the based upon function and uniquenessof operation. End
Targeted ResourcesAcquisition Programoffered by uses identifiedin the buildings sector includefive
Bonneville. This program enables utilities that pur- lightingtype categories,domestic hot water supplied
chase power from Bonnevilleto identify and buy elec- by residential-typewater heaters, refrigeration(Re-
tric energy-efficiencyresources from the utilities' frig.) supplied by residential-typerefrigerators,and
customers, then sell those resourcesback to Bonneville all other uses. The Other category contains heating,
for use elsewhere in its service area. However, to ventilating,and air-conditioning(HVAC) energy end
take full advantageof this program, utilities such as uses that are specific to each building type. HVAC

ii i i IIIlIll II| I



energy use was not separated because almost all heating Metered Data
energy is supplied by fossil fuel and few buildings are
cooled; electricity use for HVACis primarily for fans Typical with large federal installations, the limited
and pumps, availability of submetered data created a challenge in

developing the baseline electricity use. The Fort is
The pumps/motors sector reflects electricity use for served by three substations. Each is metered separ-
large pumps and motors (I0 to 250 horsepowerl used for ately by TPU for both demand and power usage. Aside
the water supply and sewage treatment subsectors. The from the commercial (nonappropriated) buildings on the
distribution sector accounts for the losses incurred Fort, these are the only sites where electricity usage
for electricity distribution through the transformer for the installation is metered. Seventeen feeder
and feeder subsectors. We segmented the exterior lines from these three substations provide all electri-
lights sector into three subsectors: residential, non- cal pov'er to the Fort.
residential (building exterior and parking lot light-

' ing), and street lighting. We metered each of the substations and feeders sepa-
rately and collected time-series data for four con-

End-Use Intensities secutive months. The primary purpose of the metering

was to measure the electric demand profile of the Fort
The estimated baseline electricity consumption was dev- and determine the relative contributions to that demand
eloped through a combination of EUIs developed for the of each of the three substations and 17 feeders. The
buildings sector end uses and estimated subsector con- secondary purpose was to provide the only metered data
sumption for the other three sectors. Estimates were for an accurate assessment and reconciliation of the
developed using primary data for energy use at Fort electrical energy use intensity estimates.
Lewis, input from Fort Lewis staff, and secondary in-
formation from other studies conducted for the Pacific ELECTRICEFFICIENCY RESOURCESUPPLYASSESSMENT
Northwest region. 3'4's

The supply of the electric efficiency resource was
The baseline electricity use is displayed in Table i. estimated for all subsectors and end uses except the
The data were developed for the buildings sector end Other category in the building subsectors. The quan-
uses and estimated subsector consumption or losses for tity of energy resource available through the installa-
the other three sectors, tion of energy-efficient measures and technologies was

TABLE I. ESTIMATEDBASELINEANNUALELECTRICITYUSE BY SECTOR,SUBSECTOR,AND END-USE

_ _ Estimated Annual Baseline Electricity Use (MWh}___
Sector Lighting DHW Refrig= Other Total

Building
Single-Family 4 210 9,287 2,477 9,339 25 313
Multifamily 3 713 7,650 2,040 7,707 21 110
Concrete Barracks 10 431 12,064 22 495
Wood Barracks 1 088 982 2 071
Office/Admin. 10 368 1,817 10,478 22 663
Warehouse 6 025 26 4,990 11 041
Motor Pool 5 122 1,140 3,682 9 944
Hangar 1 084 92 912 2.088
Dining Halls 1 252 5,955 7 207
Clubs I 154 2,410 3 565
Old Madigan 4 502 8,807 13 309
New Madigan 5 959 2,023 7 982
Commissary 735 4,515 5 250
Computer Center 118 376 494
Simulators 230 3 4,564 4,797
Other 4,873 637 4,249 9,759
Subtotal 60,867 20,653 4,517 83,053 169,088

Pumps/Motors
Water Supply 3,600 3,600
Sewage Treatment 1,160 1,160
Subtotal 4,760 4,760

" Distribution Losses
Transformers 13,000 13,000
Lines 2,000 2,000
Subtotal 15,000 15,000

Exterior Lights
Residential 1,290 1,290
Other Building 2,453 2,453
Street 4,000 4,000
Subtotal 7,744 7,744

Total 68,611 20,653 4,517 102,813 196,591

% of Total 34.9 10.5 2.3 52.3 100.00



estimated for three electricity price ranges: $0 than 5 years due to tank corrosion caused by car-
through $O.023/kWh, $0.024 through $O.045/kWh, and bonic acid. In addition, TPU staff encouraged
$0.046 through $O.075/kWh. The endpoint of the first consideration of a water heater replacement
price range is the approximate price that Fort Lewis program with high-efficiency models, as the util-
currently pays for electricity (blended rate); the ity has experienced greater success with a re-
endpoint of the second price range is the approximate placement program than with wrap programs.)
long-run avoided cost for new electricity generation in
the Pacific Northwest (Bonneville) region; ° and the • Replace water heaters upon failure (ROF) with
endpoint of the last cost range is an arbitrary price high-efficiancy water heaters with nonmetallic or
beyond which there is likely no cost-effective technol- lined tanks.
ogy options.

Refrigeration
The potential menu of energy resource opportunities

• (EROs) was discussed and agreed upon in consultation , Replace 100% of existing residential-type
with the utility. The EROsselected were those that refrigerators.
were current technology, technically applicable, and
acceptable to the installation. They are identified Replacing refrigerators with high-efficiency models as
below by sector and end use. they wear out rather than implementing a straight re-

placement program as above was not considered because
Buildings it is understood that all models now available are of

the "efficient" variety. Consequently, there is little
Interior Lighting differential among replacement option.

• Replace 15% of the incandescent lamps in indoor Pumps/Motors
residential fixtures, 75% of the indoor fixtures
in other buildings, and 100% of the exterior fix- Water Supply (WS)
tures with compact fluorescent fixtures.

• Totally reolace well pump motors with high-
• Replace standard magnetic ballasts with energy- efficiency motors.

efficient magnetic ballasts in two-tube fluor-
escent fixtures using 34-, 40-, and 75-W tubes. • Replace well pump motors with high-efficiency

motors upon failure.
• Replace standard magnetic ballasts with electronic

ballasts in two-tube fluorescent fixtures using Sewage Treatment (ST)
34-, 40-, and 75-W tubes.

• Totally replace sewage treatment pump motors with
• Replace standard magnetic ballasts with tuneable high-efficiency motors.

electronic ballasts in two-tube fluorescent fix-
tures using 34-, 40-, and 75-W tubes. • Replace sewage treatment pump motors with high-

efficiency motors upon failure.
• Add parabolic reflectors (refl.) to two-tube

fluorescent fixtures using 34-, 40-, and 75-W For both the water supply and sewage treatment subsec-
tubes, tors, existing motors were assessed individually for

replacement because the number of operating hours
• Replace two-tube fluorescent fixtures using 34-, varied significantly, which has a large effect on the

40-, and 75-W tubes with new fixtures with reflec- economic analysis. The cost and efficiency improvement
tors and electronic ballasts, also varies with motor size.

• Replace two-tube fluorescent fixtures using 75-W Distribution
tubes with 150-W high-pressure sodium lamps.

Transformer (TRANS)
• Replace two-tube fluorescent fixtures using 75-W

tubes with single-tube 75-W very-high-output (VHO) • Replace existing transformers with high-efficiency
fixtures, units. Existing transformers were assessed by

size category for replacement.
• Replace two-tube fluorescent fixtures using 34-

and 40-W tubes with F-30 T-8 fixtures. Line Loss

Lighting system retrofits were made en a constant level • Regulate the voltage of the distribution system so
oF service basis. That is, if a retrofit put out twice that the most distant point on individual feeders
the level of light (measured in lumens), a one-for-two meets minimum voltage requirements under all load

' replacement was used. conditions.

Domestic Hot Water Although insufficient information was available to
quantify the resource it was estimated to provide a

" • Increase the insulation level of the tanks by reduction of I% to 3.5% in total base load at a very
wrapping all of the water heaters with insulation, low cost.

• Wrap only new water heaters (less than 2 years Exterior Liqhting
old) with insulation.

Residential
• Replace 100% of existing water heaters with high-

efficiency water heaters with nonmetallic or lined • Replace 100%of incandescent bulbs with compact
tanks. (Information from Fort Lewis staff indica- fluorescent fixtures.
tes that life expectancy for water heaters is less



ECONOMICANALYSESOF THE RESOURCE choice of the EROsto be installed at the Fort. The
most desirable measures, in terms of both overall

Two economic figures of merit were used for depicting energy savings and NPV, could be selected and imple-
the financial attractiveness of the EROs. The first mented using either criteria.
was the levelized energy cost (LEC), which is the
metric commonly used by utilities to express the cost The LEC and resource availability are displayed in
of supply- and demand-side resources on a dollars per Figure I in the form of a supply curve. This supply
kilowatt-hour (or kilowatt) basis. The LEC of an ERO curve shows availability of about 43,000 average annual
is calculated as the annualized total cost divided by MWhof electric efficiency at a cost of less than
the annual energy savings. The LEC is used to develop $O.037/kWh. Above $O.037/kWh, less than an additional
a supply curve relating the quantity of resource avail- 1,500 MWhare available.
able at a scheduleof prices. Typically, utilities
with aggressiveDSM programs are only interestedin, Figure 2 shows the resource availabilityby end-use for

• and will only pay for, energy-efficiencymeasures that LEC ranges of $0 to $O.023/kWh,$0.024 to $O.045/kWh,
cost no more than their long-run avoidedcost to ac- and $0.046 to $O.075/kWh. In the lowest cost range,
quire new generating resoJrcescalculated in the same over 37,000 MWh annually (equivalentto over 4 average
manner as the LEC. MW of capacity) are provided by efficiency improvements

to water heaters, water supply pumps, interior light-
The second economic figure of merit is the life-cycle- ing, exterior lighting,water treatmentpumps, and
cost (LCC), net present value (NPV) metric that federal transformerupgrades/voltageregulation.

agencies are r_quired to use to evaluate cost-
effectiveness. Each ERO has an associatedinitial Other transformerand water supply pump replacements,

capital cost, as well as a stream of costs (e.g., in addition to a different set of lighting and water
operationsand maintenance),over the term of analysis heating improvements,contribute another 5,907 MWh to
(typically25 years). In addition,each ERO saves some the resource potentialfor the mid-range cost. The
amount of energy,which translates into savingson the upper cost range contains another 412 MWh providedby
Fort's utilitybill. The NPV employs the concept of additionalwater supply pump and transformerreplace-
the present value of a stream of savings or costs that ments. Note that lightingmeasures account for over
will be enjoyed or incurred in the future. Built into 90% of the efficiencyresource availableat less than
the LCC algorithm is a fixed discount rate add real $O.024/kWh.
energy price escalationrate. For federal facilities,
any projector actionwith a positive NPV is considered The estimated capitalcost for all cost-effective
cost-effective. And the project with the lowest LCC electric EROs is approximately$10 million. Based on
and maximum positive NPV among a choice of projects the Fort's paymentof 15% of the installed cost, the
should be considered first. NPV of the EROs exceeds$15 million and the cost to

Fort Lewis for the installed technologiesis $1.5 mil-
For each ERO considered,PNL determined the capital lion. The Fort'sestimated annual electrical energy
cost, operationsand maintenancecosts, and energy savings is between$500,000 and $I million depending on
savingsused in the LEC and LCC/NPV analyses. The the final selectionof the technologiesto be
initialcapitalcost in the LCC analysis is the cost to installed.
the government. Because of the size of the resource,
the single "owner"of the resource and the aggressive FOSSIL FUEL RESOURCE ASSESSMENT
DSM program offerings,TPU agreed to pay for 85% of the
installedcost of the EROs, leavingthe government's A similar assessmentwas undertaken for fossil fuel
(Fort's) share at 15%. efficiencymeasures, includingfuel-switching(e.g.,

oil to natural gas) opportunities. The analyses showed
The LEC, NPV, and annual energy-efficiencyresource a resource potential (savings)of nearly 300,000MMBtu/
availability(kWh) of each measure consideredwere year with EROs and fuel-switchingcosting approximately
determined. The results of the analyses are shown in $6.6 million. The NPV of all cost-effectivemeasures
Table 2. The data in Table 2 allow the utility and the was -$44 million based on the government (Fort) paying
Fort to choosethe electric energy-efficiencymeasures for 100% of the installedcost of the technologies.
to installin the site-wide retrofit.

CONTRACTINGAND IMPLEMENTATION

Using the LEC values, efficiencymeasures up to the
cost of the marginal supply resource fdr Bonneville The Fort Lewis-TPUcontract for installingenergy-effi-
(-$O.045/kWh),or other negotiatedcost near this value cient technologieshas been under developmentsince the
(agreedupon between Bonnevilleand TPU since inceptionof the baseliningactivity in March 1990.
Bonnevillewill "pay" TPU a cost to deliverthe effici- Early in the negotiations,TPU agreed to up-front fi-
ency resourceto Bonneville),may be consideredcost- nance the entire cost of the installationof the tech-
effective, nologies. TPU understoodthat this was the best way to

effectivelyand quicklyacquire the resource potential
All options that are not part of mutually exclusive of this size. This was also one of the necessary con-
sets that have an LEC less than the avoided (or ditions for the projectto be a success. TPU, as a
Bonneville/TPUnegotiated)cost should be selected, public (non-regulated)utility, received endorsement
Options that are part of mutually exclusive sets should from the Tacoma City Council and Utility Board to pur-

J be chosen if they have the LEC closest to the avoided sue the project and acquire the necessary capital for
(or negotiated) cost of energy, but not exceeding it. the project (installed technologies) through bond
For example, based on the NPV, the best choice for sales, The magnitude of the investment requested by
retrofitting fluorescent lighting fixtures having 40-W TPUwas based on the PNL resource assessment.
tubes was determined to be a total new fixture having a
standard electronic ballast and parabolic reflector. The Fort issued a public notice of intent to enter into
This choice also shows an LEC of $O.0166/kWh, which a contract with the utility to accept the DSMprogram
will also be acceptable to the utility, and technologies. The result was a sole-source con-

tract with TPU since only TPU can offer the utility DSM
Examination of the results of the analyses with the programs to its customers (e.g., Fort Lewis). The
cost-sharing split shows that the choice of criteria utility DSMofferings, combined with recent federal
(LEC or NPV) will not significantly affect the ultimate



TABLE 2. LEVELIZEDENERGY COST, NET PRESENTVALUE, AND RESOURCE AVAILABILITYBY EFFICIENCYMEASURE

Marglnal

Ma_glnal Annual Marginal
Levellzed Level_zed Net Resource t_ltlal
Enurgy Cast Energy Cast PresentValue Availability CapitalCast

EfficiencyMeasure (S/kWh) __J_._ {]99! } thousands1 __ (]99)S thousands}

OHV: ROF(al 0.0056 0,0056 1.935 Z,4_I.154 1.439

WS: RDF - _ell #18 0.0066 0.0066 4 13,810 1

OHW: Complete replacenent(al 0.0057 O,OOBl Z,126 2.595.185 1.51Z
FI-15-W: New fix. w/refl., ballast 0.0098 0,0098 410 1,318,213 220
FI-40-W: New fix.w/refl ballast(bl 0.0166 0,0166 1,453 Z5.915.995 6.662

FI-34-W. New fix. wlrel) ballast(c) 0.0167 0.016/ 218 95/,498 250

Sl: RDF - Effluentpumps 0.0181 0,0181 9 30.141 8

q Inc.: Replace w/c_npact fl O.OZ03 0,0203 98! 6.199,405 /54
TRANS: 50 kVA Transformers 0.0210 0,0210 518 1.500.308 619
IRANS: 37.5 kVA Iransformers 0.0228 0,0228 238 699.314 313

WS: RO_ - Well #19 0.025] 0,0251 I 5.522 2

WS: ROF - Well I15 0.0263 0.0263 2 6.955 3

'N IRANS: Z5 kVA Iransfonners O.OZ/5 0.0215 198 606,455 321
IRANS: IS kVA Iransforrm=rs 0.0335 0.0335 267 865.94/ 569

WS: ROF - _II rlo 0.0351 0.0351 (d) 32 (d]

IRANS: 100 kVA Iransformers 0.0373 0.03/3 36 120.381 88

W$: ROF - Sequal spring 0.0562 0.0562 5 24.513 21
WS: RQF - _ell /13 0.056/ 0.0567 (di 2.869 Z

IRANS: 200 kVA Transformers 0.0605 0,0605 86 314.132 443

WS: ROF - Well #14 0.0613 0,0613 (d) 3.528 3
WS: ROF - Yell #12 0.0613 0.0613 | 7,498 1

IRANS: 15 kVA Transformers O.O/ll O.O/ll 37 205.211 310
IRANS: 300 kVA Transformers 0.0600 O,OBO0 35 206.202 324

FI-40-W: InstallF30 I-8 f_xtures(bl 0.0245 0,1061 1.059 28.399.233 9.690

_ Refrigerators: Replace 0.1113 0,1113 80 1,381,16/ 1,843
_i WS. ROF - Well #9 0.1165 0.1165 (di 494 (di

_" IRANS: 500 kVA Iransformers 0.1180 0,I180 13 208.314 482

_i IRANS: 150 kVA Transformers 0.1333 0.1333 3 l_6.512 461IRANS: I000 kVA Iransformers 0.14i0 0.1410 (di 53.305 14/

'_' IRANS: 1500 kVA Transformers 0.1419 0.1419 (di 92,446 251
_!'_'_, IRANS: 5 kVA Transformers 0.1564 0.1564 (d} 6,398 20

_;'t; IRANS: 2500 kVA Iransformers 0.158_ 0.1582 (di 15.0/4 41

_ WS: ROF - Well II? 0.2615 0.2615 (di 8/8 3
_ FI-34-W: Install F30 1-8 f_xtures (c) 0.0245 3.7801 246 959.483 340

(al lhesemeasures are mutually exclusiveand orilyone will be selected.
(bl Thesemeasures are mutually excluslveand only one will be selected,
(c) lhesemeasures are mutually exclusiveand only one will be _elected.
(di NPV is n_gativeand thereforenot consideredas a viablemeasure.

ii! o.15
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FIGURE i. ELECTRIC EFFICIENCYSUPPLY CURVE



4O

Lighting

"u __ _ Transformers

-', 30 - Water HeatingO

- Pumps/Motors 45 _ Pumps/Motors
= Water Heating 778
" _ Transformers 2,200"" 20 -"

,_ _, . .
Lighting 34,391

:3

o - Pumps/Motors 12-r
' Water Heating 1,817

_ 10 -- Transformers 1,593 Pumps/Motors 38

Lighting 2,485 Water Heating 0
m _ Transformers 374

-- __.'_.4 Lighting 0
_'_,_.,',_,'_,_ . ,

0

$0.000-0.023 $0.024 -0.045 $0.046 -0.075

Levelized Energy Cost Range

FIGURE2. ELECTRICEFFICIENCY RESOURCEBY END-USEANDCOSTRANGE

legislation and policy to encourage federal agencies to REFERENCES
participate in utility DSMprograms, gave the necessary
incentive and authority for the Fort to pursue this I. J.W. Currie, R. W. Reilly, R. W. Brancato, and
project. 8,9 J.A. Dirks. "Modernizing Federal Energy Systems:

The FEDSDevelopment Approach." Energy Engine-
The contract developed between TPU and the F3rt is a ering, Vol. 88, No. 4, 1991.
"blanket ordering agreement" (BOA), separate from the
existing utility service contract. Under this BOA, the 2. T.J. Secrest, J. W. Currie, J. G. De Steese,
utility will contract with a single competitively- J.A. Dirks, T. J. Marseille, G. B. Parker,
selected ESCOto audit and recommend the installation E.E. Richman, and S. A. Shankle. Fort Lewis
of electrical retrofit technologies at the Fort. Electric Energy Baseline and Efficiency Resource

Assessment. PNL-7763, Pacific Northwest Labora-
The recommendations and installation schedule will be tory, Richland, Washington, October 1991.
reviewed by TPU and Fort staff and agreed-upon by the
Fort prior to any work at the site. The Fort will then 3. Description of Electric Energy Use in Single
accept the technologies once installed and commissioned Family Residences in the Pacific Northwest,
by the ESCO. TPUwill then reimburse the ESCOfor tl.e DOE/BP-13795-21, July 1989.
installed technologies according to the terms of the
ESCO-TPUcontract. The Fort will pay back 15% of the 4. Description of Electric Energy Use in Commercial
installed cost to the utility, likely through a direct Buildings in the Pacific Northwest,
payment. TPU will be reimbursed by Bonneville, under DOE/BP-13795-22, December 1989.
the terms of the TPU-Bonneville contract, for the de-
livered efficiency resource. 5. Fort Lewis Energy Savings Opportunity Survey.

Fort Lewis, Washington, 1987.
Perseverance and commitment on the part of the Fort
Lewis technical and contractual staff, FORSCOMprogram 6. 1991 Northwest Conservation and Electric Power
office and contracting staff, and TPU has resulted in a Plan. Volume I, 91-04. Northwest Power Planning
precedent-setting contract vehicle for this project Council, April 1991.
that was finalized during a formal proclamation cere-
many on May 13, 1992. The award of the ESCOcontract 7. 10 CFR Part 436 Federal Energy Management and

4 is expected by September 1992. The installationof Planning Programs.
technologiesis expected to begin the first quarter of
fiscalyear 1993 and continue for 5 to 7 years. 8. ExecutiveOrder on Federal Energy Management,

E.O. 12759.Federal Register, Vol. 58, No. 76,

The verificationof the energy savings is an issue April 19, 1991.
currentlyunder discussionbetween TPU and Bonneville.

9. Defense Energy Program Policy Memorandum (DEPPM)
91-2. Office of the Assistant Secretaryof
Defense,March 19, 1991.
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