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ABSTRACT

The U.S. Air Force has tasked the PacificNorthwestLaboratory (PNL)(a)

in supportof the U.S. Departmentof Energy (DOE) FederalEnergy Management

Program (FEMP)to identify,evaluate,and assist in acquiringall cost-

effectiveenergy projects at PatrickAir Force Base (AFB). This is part of a

model programthat PNL is designingto supportenergy-usedecisionsin the

federalsector.

This report providesthe resultsof the fossil fuel and electric energy

resourceopportunity(ERO) assessmentsperformedby PNL at PatrickAFB which

is located south of Cocoa Beach, Florida. It is a companionreport to Volume

I, ExecutiveSummarY, and Volume 2, BaselineDetail.

The resultsof the analysesof EROs are presentedin 11 common energy

end-usecategories (e.g.,boilers,buildinglighting,air conditioning,and

generatingplant). A narrativedescriptionof each ERO is provided, including

informationon the installedcost, energy and dollar savings, impactson

operationsand maintenance(O&M),and, when applicable,a discussionof energy

supply and demand, energy security,and environmentalissues. A description

of the evaluationmethodologiesand technicaland cost assumptionsis also

provided for each ERO. Summarytables presentthe cost-effectivenessof

energy end-useequipmentbefore and after the implementationof each ERO and

present the resultsof the life-cyclecost (LCC) analysis indicatingthe net

present value (NPV) and value index (VI) of each ERO.

(a) PacificNorthwestLaboratoryis operatedby BattelleMemorial Institute
for the U.S. Departmentof Energy under ContractDE-ACO6-76RLO1830.
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SUMMARY

The U.S. Air Force (USAF)has tasked the PacificNorthwestLaboratory

(PNL) in supportof the U.S. Departmentof Energy (DOE) FederalEnergy Manage-

ment Program (FEMP)to identify,evaluate,and assist in acquiringall cost-

effectiveenergy projectsat PatrickAir Force Base (AFB). This task is part

of a model programthat PNL is designingto supportenergy-usedecisionsin

the federalsector.

This report describesthe methodologyused to identifyand evaluate the

energy resourceopportunities(EROs)at PatrickAFB, provides a life-cycle

cost (LCC) analysisfor each ERO, and prioritizesthe EROs based first upon

whether or not they have a positivenet presentvalue (NPV) and second upon

their savings-to-investmentratio (SIR). The SIR (the ratio of presentvalue

of the total savingsto the presentvalue of the installedcost) is used to

prioritizeEROs and is only appliedto projectsdeemed cost-effectiveby

natur(:of their positiveNPV. EROs with negativeNPVs, therefore,will not

have ac associatedSIR measurement. Analysisresultsare presentedin 11

common energy end-usecategories(e.g.,boilersand furnaces,servicehot

water, and building lighting).

As illustratedin Table S.I, the presentvalue (PV) of the installed

cost of all EROs constitutingthe minimum LCC efficiencyresource (i.e.,cost-

effective)at PatrickAFB is approximately$16.7 million in 1993 dollars

(19935). The PV of the savingsassociatedwith this investmentis

approximately$43.2 million,for an overallNPV of $17.5 million.

TABLE S.I. Total Savings,Cost, and NPV (19935)
|l i l

Total Total Total Total
Present Present Present Present Total Present Total
Value of Value of Value of Value of Valueof Present Total Net

Installed Energy Demand O&M Replacement Value of All Present
Cost Savlrigs Savings Savlrigs Savirigs Savings Value

16.693,883 14.934.335 I 8,429,275 5,293,533 5,498.7'35 34.155,879 17,461,995

Table S.2 provides a breakdown and summaryof the cost-effective

resource at Patrick AFB. Cost-sharing and rebate incentives from the utility



are normally factored into the analysis. Because the potential demand-side

management(DSM) relationship with the electric utility, Florida Power and

Light (FPL), is uncertain, Patrick AFB project managers decided that this

document should present an economic analysis from the government-funding-only

perspective. Thus, if no cost-sharing with the utility can be arranged, the

document will still be useful to the USAFwhen planning for implementation of

various EROs. Once details of a cost-sharing agreement with the utility have

been reached, the economic analysis can be redone at any time.

The operations and maintenance (O&M) savings are a reflection of the

incremental cost difference between the cost of maintaining the existing

equipment and that of maintaining new or retrofitted equipment. Because main-

tenance costs of new or retrofitted equipment are often the same as the costs

to maintain the existing equipment, this incremental maintenance cost is often
zero.

Table S.3 accompanies Table S.2, which presents a breakdown and summary

of both the energy and demandsavings for the first year and full

implementation of the cost-effective resource at Patrick AFB.

TABLE S.2. Summary of Cost-EffectiveElectricResourceat PatrickAFB
(lg93$)

Present Present Present Present
Value of Present Value Value of Value of Value of Present Value
Installed of Energy Demand O&M Replac. of Total Net Present

EROCategory Cost Savings Savings Savings Savings Savings Value

Air Conditioning 6,210,400 -1,561,723 6,067,747 824,808 2,594,756 7.925,589 1,715.189

Boilers 17,500 49,675 0 -7.811 -4,631 37,Z33 19,734

Envelope 1,386,934 5,122,174 0 0 0 5.122,174 3,735,240

Controls 68,200 384,139 0 0 -10,196 373,944 305,744

)HVAC 1,629,326 143,938 0 0 2,782,086 2,926.025 1,296.699
i

Lighting 3,551,476 7,008,373 2,193,583 2,634,927 0 11,836,883 8,285,407
i

Motors 528,155 624,774 142,949 0 207,203 974,926 446.771

Transport 1.287,000 1,113,696 0 1,841,609 -413,570 2,541.734 1,254,734
i

Trans&Dist. 1,124,103 99.861 24,995 0 1,023.932 1,148,788 24,685
i

Wtr. Heating 890,790 1,949,428 0 0 -680,846 1,288,582 377,792
i llll,

Totals 16,693,883 14,934,335 8,429,275 5,293,533 5,498,735 34,155,878 17,461,995
i,,ii i
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_TABL_S.3. Summaryof ElectricEnergy and Demand Savingsat PatrickAFB
,

i i F'irst-Year First-Year Full

Energy Full Imple_nt. Demand Implement.
Savings EnergySavings Savings De_nd Savings

ERO Category (MBtu) (MBtu) (kW-_w)) (kW-_), ,,,

Air Conditioning -21625 -2,B25 .... 72,387 72.387
i i

Boilers 623 623 0 0
i,m. i

Envelope 30,267 30,267 O 0
i.. ,,

Controls 2.505 2.505 0 O
ii ii i.

HVAC 0 1.833 0 0

Transportation i'_268 1,268 0 0
i i ,

Trans&Dist. 0 3,025 0 'I,214
m , il, i , ,, ,,

Lighting 44,26B 44,266 22,032 22,032
i H ,,,ii

Motors 3,148 4,318 1.43B 1.436

Wtr. Heating 12,283 12,283 0 0

Totals 91,735 97,763 95,855 97,069
mill II r I,I III i i t "

Table S.4 presents a breakdownand summaryof the total fuel balanceat

PatrickAFB. Total existing fuel use is based on informationdevelopedfor

the Volume 2: BaselineDetail companionreport to this document (Wahlstromet

al. 1993). Total fuel use after ERO implementationwas determined,where

possible,by subtractingthe total fuel savingsfrom the total existing fuel
use.

TABLE S,4. Fuel Balance at PatrickAFB

'_ ""' i llll ,,

1991Exi'stlng Existing Energy Use Demand Increased Increased Resulting Resulting
Energy Use Demand Reduction Reduction Energy Use Demand Energy Use Demand

Fuel Type (MBtu) (kW-_) (MBtu) (kW-i_o) (MBtu) (kW-_) (MBtu) (kW-mo),ll

,,,, ii ,

Diesel 19,161 na 2,923 na 0 na 16,238 na

Electrlcity 370,803 247,196 95,7B2 97,0B9 0 O 275,021 150,127

Gasoline 7B,150 na 15,195 na 0 na B2,955 na

Natural Gas 23,819 na 5,174 na 21,457 na 40,102

Fuel Oll 9,671 na 149 na 0 na 9,525 na

Totals 501,604 247,196 119,220 J 97,069 21,457 0 97.763 12'0.110
• .
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1.0 SELECTIONOF ENERGy RESOURCEOPPORTUNITIES

The number of conceivableenergy conservationmeasures,fuel-switching

opportunities,and renewableenergy projectsat a federal site is very large.

A three-stepprocesshas been developedby PacificNorthwestLaboratory (PNL)

to make energy resourceopportunity(ERO) selection,evaluation,and

prioritizationmanageable. The steps are:

• PreliminaryScreeninq. Select promisingEROs from the master list,
consideringthe site'smission,building stock,end-use equipment
characteristics,utilitycharacteristics,climate, energy cost, and
other local conditionsthat affect ERO viability.

• Cost and PerformanCeAnalysis. Establish,with a reasonabledegree of
accuracy,the technicaland economic feasibilityof each ERO that passed
the preliminaryscreening. Performan analysiscomparingthe operating
and economicperformanceof the existingequipmentand the ERO. Where
applicable,includeimpactson energy securityand the environmentin
the analysis.

• Life-CvcIQCo@_ AnaIysi@ and Priori_izatiQn. Performa life-cyclecost
(LCC) analysisand rank EROs by net presentvalue (NPV) so that a
packagewith the optimalreturnon site and utilityinvestmentcan be
defined. Utility- and technologyospecificincentivesare accountedfor
in this evaluationstep.

The remainderof Section1.0 describesthe processused for preliminary

selectionof EROs and presentsthe ERO master list of screenedand selected

EROs. Section 2.0 covers the technicalcharacteristicsof each conservation

and fuel-switchingmeasure consideredand analyzesits cost and performance.

Section3.0 provides the resultsof the LCC analysis and ERO prioritization

process. Section4.0 lists referencescited in this document.

1.1 ERO PRELIMINARYSELECTIONCRITERIA

The ERO selectionprocesstests the applicabilityof a long list of EROs

(seeTable 1.1) using a set of rationalcriteriathat can be appliedwith

relativelylittle "hard data." This step filtersout EROs that are unlikely

to be economicallyfeasible,are unlikelyto have significantand persistent

energy impact at the site, or that will be unduly expensiveor difficultto

analyze. The ten basic criteriaused to characterizeand select possible EROs

are listed below.

1.1



• Low Incidence. EROs that apply to end-useequipmentrepresentinga very
small fraction of site energy use may be eliminated. However, such EROs
may be retained in cases where the end-use is concentrated,rather than
diffused,or where it has been previouslyidentifiedin a detailed audit
and passes the other criteriawithout difficulty.

• Economic Feasibility. A preliminaryassessmentof economic feasibility
can often be made if the utilitywill commit to an incentiveor cost-
sharinglevel in advance. EROs whose costs and performanceare well
establishedand fairly uniformacross applicationscan then be screened
with respect to the utility'smarginal cost of energy supply.

• TechnicalFeaslbilltv. Sometimesconditionsat the site preclude
implementationof an ERO. Conditionsthat make retrofit difficult,or
use patterns that complicateoperationor maintenanceof the end-use
equipmentin question,may result in eliminationof an ERO prior to
formal analysis.

• PrimarilyOperationsand MaintenancQ. A measure that is a no- or low-
cost change in operationsand maintenance(O&M) activitiesis generally
rejected as inappropriateto the integratedresource acquisition
program. Capital-intensivemeasuresthat are of interestto the program
are difficult,programmatically,for site personnelto implementon
their own. Measuresmay be consideredwhere there is a significantcost
to develop new O&M proceduresor procure specialinstrumentsand tools.

• Mission Critical. End-useequipmentthat servesmission-critical
functionsmay not be accessiblefor retrofitor replacement,or its
operationmay be so importantto criticalmission objectivesthat any
reductionor change in the serviceprovided is not tolerable.

• Site Preference. The site may have particularobjectionsto certain
EROs based on O&M or other infrastructuresupportrequirements,or on
unfavorablepast experienceswith similarmeasures. EROs that appear to
be very attractivein other respectsmay be analyzedbecause the savings
may incite a reevaluationof the measure.

• InsufficiQntData. Sometimesthe performanceor operationalcharac-
teristicsof existingend-useequipmentare unknown,and the cost for an
outside consultantto determinethese characteristicscannot be justi-
fied. This situationis not a technicalor implementationcost reason
for rejectionand shouldnot deter the site-residentenergy and O&M
staff or local energy servicecompany personnelfrom furtheranalysis
and, if appropriate,implementationof the ERO concerned.

• ComolexitY. Sometimesthe complexityof the analysisprecludesthe
analysisof an ERO as part of a high-level,comprehensivesite assess-
ment program.

• ImmatureTechnoloay. Some retrofitsrequireequipmentthat has not
achieved sufficientmarket acceptanceor enough penetrationin the
federalsector to be consideredreliableand effectivein the field.
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The persistence for savings and sensitivity of savtngs to O&M, and the
propensity for equipment to degrade in energy performance while
continuingto provideservice,are factorsthat may disqualifya
technology. Such EROs will usuallynot be considered.

• Other ERO-DeDenden_. An ERO may be rejectedbecause it depends on one
or more other EROs that have been rejectedor whose feasibilityis too
uncertain. The ERO may also be rejectedbecause it has alreadybeen
implementedin all, or a majority of, the existingend-use
opportunities.

One criterionthat will generallynot be applied is the willingnessof

the utilityto supporta particularERO with incentives. The rationalefor

this approach is that if the utility'srate structurereasonablyreflects its

overallcost of supply,a uniform incentivestructureshould exist that will

properly accountfor its marginal cost of supply. The rates _nd incentives,

togetherwith an unbiased ERO analysis,shouldresult in a near optimalmix of

efficiency,fuel-switching,and renewableenergy measures. The applicationof

utilitypreferencebased on other criteria,such as applicabilityto the

majorityof customers,will only move the mix of recommendedmeasures away

from the optimal solution.

1.1.1 Master Li_t qf S_reened _n_ Selected ERO_

A master list of generic conservationmeasures (seeTable ].]) was used

as an originationpoint in the identificationof EROs at PatrickAir Force

Base (AFB). For each ERO listed,there is an indicationof whether or not it

passed the preliminaryselectionprocess. If the ERO did not pass, a brief

explanationis provided.
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TABLE|.l. Master List of Energy Resource Opportunities at Patrick AFB

i, ,,...... ,

]Evil?

DO Nnm_ DO l_¢ription (Y/N) Comnwnl
i ii ml,

FANS AND FAN MOTORS

/_ila iwlvu Align _v# lad _fla; nJpllce bell with Inl_- N Prinm_y in O&,Mn_re

efli¢iomy be_(.)
ii ii Hll

_0 h.. _.u 0_, _cs _ or_., 0o,__ _ N s_,_,_ e_O:co2s_.o,
o_mi_ hour,

i ,,. i... ., i i , i, ,,,

Reduce _ iPoMuc°fanspeed by odju_ng sheave diameterand N Insufficientdata

rKh_e motor size °¢cordi_ly
ii i i Hi i

Variable inletv,ne Imctallvariableinlet van_ and ccmtrolto provide N Moet faro are _io-zon¢

reducedair flow when ,q_propriate
i

Variab_ drive Install variable-frequencymotor drive and ¢omrol to N Molt rimsare single-zone

modulate,irOow; M,o reducemotor size if

appropriate

Efficient motor IP.ep¼ceeximi_ motor with high-efficiem:ymodel Y - -

tad r_luce _ze if appropriate
i ii

Two-Jpeed nmeor lllepl_e oxia_S minorwire tw_ motor cad Y

controller
i inll

CO= Nmor ImmdlCO_ ,mmon forvemiktion umtml to reduce Y

lumi_ ofoutddodr ,_I,vm'zpdrvolumemoved

byfrom
i il

°xiain8 mo,o_ P.m_d oxisin# mo_, to improveopemm_md Y

ef_iency

_AND_

MOTORS
in i ii

Align dzaflz Align ehal_ and replace couplin8 withh_h- N Primarily an O&.Mmeasure

effciem:y coupli_
ii i i

Reducehours Imtall clock, EMCS switch, or other comrol nmam to N Mint pump, operateon demand

mducoopemtin8 houri
II "' 'm

Efficient motor Iteplace motorwith high-ef6cimcymodel Y
Jl l,l II

Two-tpo_l motor bpl._ exiJ_w mo_ wi_ two-q_d motor m_d Y

contmil_r
.....
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TABLE1.1. (contd)

r ,i., ,,,,, ,, ....... , , ,, ,

Eval?

]_itOName DO Due@don (Y/N) Commem
i i i

Variablo.-tpeoddrive Immdlvariable fx_Itm_y motor drive and corn,telto Y

modulatefluid flow; aim reduce motor ,ize if

appropriate
. i |, ,,

Trim impeller Replace (or trim) impellerand t_luce motor size to N Immffi¢ientdam

matchactual lind

Two-tpood motor ih_placeexklinlgmotor with two-tpoed motorand N Imufficientdata

_r
. i .....

Variable-q)eeddrive Immdlvariable-f_equencymotor drive and control to N Most largepumps alreadyhaveVSD

modulate fluid flow; alto redu_ motor ,_ if

appropriate

Adjtm VSD _point Adjua VSD control_poiat for lower-q_d N Imufficientdate

opemtioe

REFRIGERATION I....

(t_dential/dortm)

Efficient ref_gemtor Replace exis_ng refrigeratorwithhigh- efli¢ieacy Y

model moeti_ DOE 1993ApplianceEffi¢io_gy

Standard

DISTRIBUTION AND

TRANSMISSION

i |. i

ll_lace tranaformere It,_lace exii;tinlgtmmformerswithhigh- emciency Y

tr_formn
ii i, i,i

CoMervafio- voltage Red_e tim voltagem v_m ead-u_ devi_ N Curremvol_ge ]evela mum be

reducSon(CVR) maintained

AIR CONDITIONING
i i i i i ,,,

Em¢ilmtcKillen P,_¼c+ exiatit_ cbiJkn with mornefficientmodel Y
,, ,, + H , ,,.

Effgient air-couditiomr Replace window air ¢onditio_r with high- effu:iency Y

model

Thermalmorqgesystem- Installthermalenergymorale ayttenm Y Tut cue evaluationfor hoapiud
I IIII Illl III I iii

Replace Eximing Chillers InatellgaHngine-driven chiller, andutilizewaste Y

heat for cogemmtion
........
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_L_.J..LLJ.• (contd)

,i ii i . iml i i

ERO Nmno intOl_riptiou (Y/N) Comnmm
ii |, i mi i. i i

P..d__c h_.. _ ok-klm_CS,wi_h,oro_, _ _ to V S. mlO_orEMCS,y,_m
_lueo opQm_ houri _d peak coincidemloadof air

©ondifiomr
i ml ,i ..i _ ,i,i, i

RESIDENTIAL

LIGHTING ('mm_orand

ex_rior)

Upgmd__ to Upgrad6_mg f_mm m pm'umnm_compact Y

I_F fuaum fluonmr,mm ILxtum
ii i m ,.

Replace inc4md_mcomwith Repla¢®_m with new com_ct fluorescent Y

PCF fixture 5xture

gy_m

COMMERCIAL

LIGHTING
i , mi ira= ..... ,

Upgrade fluo/_acentto I"8 U"pgmdeflu_eeecentfixture to high-e/Ylcie_y T8 or Y

l_p,-__,._.= with_ _p_o.n_.-. _ with_ _- o_._y Y
f_m I"8or compatible r_m

[_-hunp Reph_ce,modify, or move/remove f_xmm, m reduce N

li_h_ denmtyto level that providescorrect

iLlum_tioo.
i ill ..... mill

Upoade_.andescemto Upl_adeinc4mdomcent_ withnowcompact Y

PCF Extum l_n_t f_um

Ropl-ce il)caJndeocelMwith ]P,epJ4co mercuryvapor_m and_ withhigh- Y

PCFf_xtur_ pmmmmsodiumlampandImlLut(or replace

ml ,m / mm,m m __

Upgrade _em exit Upstmd¢ __n_ exit _ with _ or N Morn _onomic_l to rcplaccwhole

migm _buz_M_m exit mijnJ unit
ml, t HI t i ,,

R0pl"ce Jlb;mtadeeceote_t RepLacei_?4_iellce_,exit eignewith LED fl_ofm_en_ Y

, ,m H,

Occupancy_naon lnmll o_va_y _n_orsW control_gh_, Y Seeoccupawy-basedcontrolsERO
m, ii ,u , , ,

Time clocks or _ Imatalllimm.©lockafor pbolocel_ to coolzol lishla N Occupant _mmonpreferred
,. ....
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TABLE11.11. (c0ntd)

lllll i i i. i ,.,, ir

Bval?

I_.O Name 1_?.0 l_,cription (Y/N) Comn_m
i llll , ,,,

ID,/CS©om_l Immd]I_/C.S or addfield panel and n_mmary r_ay, N Occupantsensorspmferrod

to mmm>llight, via EMCS

occcv .eD .........
CONTROLS

i l, i l il i l, .

O_cupawy umor., Immdloccupancy ,oratorto oonu_l 58his and exhsu_ Y

rmmmonm, faninmmmom,

r. . . | i i.i i ,

O_¢upancyurn,or., o_hor InstalloccupancyNm,or Io ¢omrol lishlJ in hallway, Y

lunchroom,omcc, ©onfonDmoroom, or o,hcr

in_rmi_mJy occupimJar_

Dsylisht _tmor Install daylight_nJor to ¢omroi liBhtsin hallways, N Areastoosmall

foyer, or odmrareathat has windows and low

mbi,m¢ lilht re.quiromcm
H ,i , . H,,

Daylightsclmor, security Immdldayli_tsensorto¢onlxoimeuritylight(s)in N Resourc©toosmall

er_ that hu windows
i

Wqlhtsetback Immdltim_Jocktoschedulefan.ll_mxMmst,mpoim. Y SeeERO for EIVlCS

and_ ol_mtion
ii, i| , ii

C02 re.orcontrol Im_llCO_ ,era,orto¢ommlair-h.ndlorand N Uwrovontechnology

vm_filationfsn.
ul i• i i i . .

Cou=miowntimer Immdl¢oumdown_m_rto ¢onuol dr-ham_r and Y

v_m_JaSo_fans duri_ normlly un_¢upiod hour.;

typicalghotn_ allows up to 2 hour. of operation, th¢m

has to be _t N_ainif o¢¢upamis _ pronto

O_¢upiodmodevia EMCS Impi,l_ mggcupied _e, dui_ for f_ and air- Y

¢ondition_ via EMC$; ovon'id_duri_ normally

unoccupiodhour.

DO_C WATER

HEATING

Solar hea_r ImmdlKdsrpanel, andv/,tem to mud_tin wafer Y

h_m_

Fuelswitchtojas Replacedectric waterboater,with_asunitJ N Bvaluate,d infu©i-switchi_goptions
,,,.. -- ,., ,..

,,
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TABLE],]. (contd)

Evil?

lgtO Ntme ERO De_riptioe (Y/N) Commenti
,,,

Insulate service hot water Insulate urvice hotwater pipes to reduce_ Y Unhcstcd spaces only

pipe. (ASHRAE Stamhrd90A)

Tsnkleu heater Replace tank4ype electric rmdstaszeheater with N Inappropriatefor site

inmam/tankleuunit

low-flow ahowerheads Installlow-flow =bowerheadsto restrict the volume N Measureduviatls are much icu than

ofwater used in showers estin_ted.
,m, ,,, b,,

Lower hotwater temperature Reduce water tempersmreto reduceeneri_ lost in N No application identified. Potential

various hotwater consumintlproceninll includinll iucrcasin_energy use if thermostats

d_mvm, dishwashers,laundries aren't snatchedproperly

AJC desuperheater Recover heat from heat pumpsby imtallinll water- Y

cooled desuperhuter and comml=

Refrillerstiondemperheatcr Recover heat from refrilleratorsby inmaginllwater- N Smallremurce

cooled demperheaterandcontrols
|

ilE.SmENTIAL EIVAC

_le fan Imtall whote-4mum:fanato reduceor _=dmtte the tu_ N Little value becau=eof high humidity

of air cooditioain8
m, ,

Efficientfurnacemotor l_place furnacefanmotorwithhigh,.efficie_ymotor N Insufficient data
i i .i

Two q_eedfurnacemotor Replace funmce fan motorwith two _ motor N Insufficientdata

Ventilationheat recovery Imtall _ heat exclumllerto reduceinfiltratioa N No value ascoolin8 imprimary load

and recover heat fromveatilationair
• ,,, ,,

Efficient air cond tioner Replaceeximin8air conditionerwithhigh- efficiency N Existin_coolin8 units arc heat

unit pumps
i

Efficient heat pump ltepkce heat pumpswith hillh-,fficiency unit= N Now beintldone for Capelmrt

housinll. Already in otherhousing

Itl'e41|

Puel-switch to Ilu Puei switch from electric heat to namrtl Ilasby Y See fuel =witchERO

fuel-burni_ fum=ce or int=rmd-

_riveaheat pump

RESIDENTIAL

APPLIANCES

Efficient wuher R=placeclothe=wuher with hish efficiency unit N Tenantowned
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TABLE1.1. (contd)

i_1 ,ill _ llll , ,,,, , i ,

Ev,,l?

ERO Name BP.ODescription (Y/H) Comment
,..-., ,,i

Efficientdryer i_?lace clothesdryerwithhighefficiencyunit N Tenantowned
,,,,, ,, _ ,H , ,,, ,,,,, , ,,,,

Puei-switch to iptsdryer Replace clothes dryer to gu unit Y Partof overall fuel-switch option
,- _ __ , ,,,,

Efficient dishwasher Replacedishwasherwith high-efficiency (watermiser) Y

dishwasher
,m _ i,,i

Microwave oven Provide microwave oven to reduceuse of convection N Insufficientdataon cooking end u_:;

oven large portionof tenants have them
,. i ,,. . ., •

BOILERS
.,. _ i

New efficient boiler When the refurbishmentcost of an cxisti_ boiler is Y

uneconomical,boiler replacementmay be considered
• i i

Pulse or condenai_ boiler Pulse or condensi_ boiler havehigh efficiency. Y

Seasonal efficiency is typically 8% higher than

cOnventionalunits.
, _ , _ ,

Gas chiller/colleneration Chillerscambe CNG en_az-driven and the waste heat Y

utilized to cut peak demandand overall energycmt.

Preheatcombustionair Use heat exclumpr or heatpipe to transferheat to N Not applicable

exhaustSues to primary combustionsir
,,

Tune existing boilers Boiler efficiency canbe improve lub_y by Y

sdjusd_ m_dau_c.aicontrols, ropsiri_ n_fr_tory

linisw, and cleaningor replacingtips sad orifices

Solar water heater Replace or aut,ment exieti_ hot water boiler with Y

mlar collectors

Fu_.-lubeturbulators Install turbulatorsto improveoverall combustion N Not applicable

efficiency in fire-tubeboilere

BUILDING ENVELOPE
gm Illlll iI

Insulate ceilinss Ceilinss c,m be insulatedwith beu type fiberglass Y

insulationand blown-infiberglass or cellulose
,

Insulate walls Walls can be insulatedwith risid, uon-ri_, poured- N Most walls ere concrete structure

in or blown-in insulation
, ,, , =,,

Storm windows/doors and Stormwindows create a "d_d air" space for Y Evaluate multiglazcdwindows only

nadtislazed windows imulation sad also reduce infiltration. Multielazed

windows n_p¼ceexistin8 windows
m .....
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TABLE1.1. (contd)

Rwl?

WtO Name ]BRO]D_¢_ (Y_I) Comment
ii i

Tu_d/mflecfive window WuKkm,_ canbe appliedto an exiJi_ wiudmv Y

tim to reduceeo_r beat frain
ill i is

Wutl_rizafioa pack_sp Installwuthemdpplng, caulki_, and _ u Y

necc.mu7 to clo_ any openi_ in buildinp to reduce

infiltratkm

Radi_ Barrmn Inmallmcliambarrier in the attic (or aboveewpeod_l Y

of I_ildin8 to _ molarhut saia

SPACE HEATING

Install new emr_ efficient Repla_mut is coe_-effectiveif exJ_ fhrnace8are N Heat pumpsinstalled

replacementfuma_ old and imf_iut
i

ImUdlprofrrammabJe mec_ thermoeaawprovide the meansto metback N Tenantcontrolled, partof ov©rall

thmno_t with setback temperaturewhen the space is unoccupiedor • grea_r energy managementpmsram

eommb ckn,'i_ticmfromnormalui-poim tempJ_wmcanbe

_muKI

Infrarod heaters Provide q_ or space heath_ by overheadinfrared N Small h_th_ load and heat pumps

bea_ Jymm installed

Coav_doa to comprumed Coavertin8theengis_ to CNO cancut mniuiom, Y

mwral ll_ (CNG) maimona_e, and fuel coeU

ENERGY MANAGEMENT

AND CONTROL SYSTEM

Expandexia_ EMCS Sxpandi_ the cotm_ of the EMC$ can cut emt'gy Y

consumptionby units suchu air-banders,chillers,

and bo_k_. Maimmmze can ebo be ,dmplified

FUEL SWITCHING

Utilize nsmnd IgU Installnatural_u for thecooking, waterImsSn_, and Y

clotlm dr_Z mxtu.u

LOAD CONTROL
,i,

CoaUol A/C andwater UsetheI_,/CStoturnoff A/C compr_eor andwater Y

heater energy consumptionin heaterdurin8o_-peakperiod to rod_e ener_

ho_r _mmpt_
ili_ i

GENERATION
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_J,.LLJ., (contd)

i Ev_? iii

ERO Namo nO Dc_giptioa (Y/N) Commont

Bacami_ opportunitiesfor Umingnaturalgas boilermwith • tmbim in cocjunation N High capitalcost; steam plantused

addingturbinetoexiling withevaporativecoc4orlranhelpmeet_t_ity, only3 to4 monthsofy_r

boikn mare,tadeooliagnoo_
i lil i i

Build tq:_Itm ptmmting Buildplant eo ba_ can go on intom_tible ram Y

plant ,_hedule
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2.0 ENERGYRESOURCEOPPORTUNITYEVALUATIONS

The resultsof the ERO analysesare presentedwithin 17 common energy

end-usecategories. A _arrativedescriptionof each ERO is provided,

includinginformationon the initialcost; energy and dollar savings; impacts

on O&M; and, when applicable,a discussionof energy supply and demand; energy

security;and environmentalissues. Also provided is a brief descriptionof

the evaluationmethodologiesand technicaland cost assumptionsused in each

analysis.

At the end of each section,a summarytable presentsthe operational

performanceof energy end-useequipmentbefore and after the implementationof

each ERO. The summarytables also providethe resultsof the LCC analysis,

includingthe NPV and savingsto investmentratio (SIR) of each ERO.

IndividualEROs were evaluatedas mutuallyexclusivemeasures. This

evaluationapproachallows individualEROs to be ranked or rated based on

parameterssuch as initialcost, NPV, energy savings,and change in O&M

requirements;and permitsdirect economiccomparisonof competingEROs.

2.1 FAN AND PUMP MOTOR ERO_

Motor EROs at PatrickAFB fall into two main categories. The first

involvesreplacementof a single-speedstandardefficiencymotor with a high

efficiencymodel. The second categoryinvolvesadding a variable-speeddrive

and controls,installingtwo-speedmodels,properly sizingmotors, and

rewindingexistingmotors. The efficientmotor ERO is applicableto all fan,

pump, and air compressormotors associatedwith HVAC and compressedair

systems. Applicationof the second categoryis limitedto certainfan and

pump motors or requiresspecificcharacteristicsregardingmotor loading, age,

and total system characteristics. For this reason,the ERO analysiswas

limitedto basic information,and a range of potentialenergy savings is

providedwithout being application-specific.

The inventoryof the existingmotors was obtainedfrom the information

containedin the RecurringWork Programdatabase. Informationwas provided on

the number and size of the variousmotors but not the actual loads.
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2.1.1 ReplaceNotors gJth Hiah-Effictencv Models

Descriotion

Energy-efficient three-phase motors are manufactured wtth predominantly

opendrip-proof (ODP)and total enclosed fan-cooled (TEFC) enclosures. Notors

up to 200 hp can be obtained in etther 1200, 1800, or 3600 rpm. They are

particularly attractive tn duty cycltng applications because they suffer less
thermal stress than standard efficient motors becauseof lower losses overall.

In someapplications, however, energy-efficient motors (EEMs)would not be a

good alternative (e.g., where high-starting torque is needed) becauseEEMsare

optimized for low-slip operation, which generally results in a lower starting
torque than that required for standard efficiency motors. For most heating,

ventilation,and air-conditioning(HVAC)fan and pumpapplications,the

startingtorqueis not an issue. However,the startingcharacteristicsshould

be consideredwhenpreparingretrofitspecifications.

Assumtions

Technicalassumptionsare as follows:

• For the fanmotors,the hoursof operationare slightlylongerthanthe
chillerschedule;therefore,7,500h/yrare used (3,000hr duringon-
peakratesand4,500hr duringoff-peakrates).

• For the chilledwaterpumpmotorsand the condenserwaterpumpmotorson
the coolingtowers,the annualoperatinghoursare 7,057(above65oF)
(USAF1985).

• The averageefficiencyimprovementof high-efficiencyversusstandard
efficiencyis 4.76%(averageefficiencyimprovementof 2-hp to 50-hp
motors).See Table2.1 for details(WashingtonStateEnergyOffice
1992).

2.2



_. Motor EfficiencyReferenceTable

Motor Pr_l_ Std. Pr_i_ Std. Cost Cost Pr_. Labor Labor

Size, hp Eff. Eff. Savln_s Cost Cost Diff. Diff/hplllCOSt/hp Cost Cost/hP

50 95.0X 92.4% 2.96% $3,200 $2,487 $713 $14.26 $64.00 $363 $7.26
40 94.5% 91.7% 3.23% $2,574 $I,932 $642 $16.05 $64.35 $363 $9.08

30 94.1% 91.0% 3.62% $1,969 $1,494 $475 $15.83 $65.63 $221 $7.37

25 94.1% 91.0% 3.62% $1,658 $1,346 $312 $12.48 $66.32 $221 $8.84

20 93.4% 90.2% 3.80% $1,268 $1,121 $147 $7.35 $63.40 $221 $11.05

15 93.0% 88.5)_ 5.47% $1,042 $887 $155 $10.33 $69.47 $221 $14.73

10 91.7% 87.5% 5.23% $780 $516 $264 $26.40 $78.00 $132 $13.20

7. 91.7% 87.5% 5.23% $647 $540 $107 $14.27 $86.27 $132 $17.60

5 90.2% 85.5% 6.09% $478 $376 $102 $20.40 $95.60 $132 $26.40

3 89.5% 84.0% 7.32% $415 $280 $135 $45.00 $138.33 $132 $44.00

2 86.6% 82.5% 5.74% $442 $250 $192 $96.00 $221.00 $132 $66.00

Averages: 4.76% $25.31 $92.03 $206.36 $20.50

• Motor life expectancy is 15 years.

• Maintenance costs for standard and high-efficiency motors are the same.

• For those facilities with air-conditioning (AC) units 5 ton) and
greater, one hp of fan motor was allocated for every 820 ft" of
floorspace. The motors were considered to be relatively small in
facilities with AC loads of less than 5 tons. This assumption is based
on data acquired during site visits.

• Chilled water pumpmotors were studied for facilities with 25 tons or
more of cooling load using ] hp of motor/J0 tons of cooling (based on
average data from on-site inspections).

• Condenser water pumpmotors were studied for facilities with cooling
towers using ) hp of motor/10 tons of cooling (based on average data
from on-site inspections).

• Irrigation pumpmotors are used 6 mo/yr, 30"/, of the time (estimate from
Base personnel).

• Sewage and lift station hours of operation were determined from
consultations with Base personnel at the sewage plants.

Cost assumptions are as follows:

• The differential cost (delta) per horsepower of high efficiency versus
standard efficiency is $25.31/hp (average price differential of premium
efficiency - standard efficiency for the 2-hp to 50-hp motor size range)
(Washington State Energy Office 1992).
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• The labor costs were not included in the replace on failure (ROF)
analysts.

• Labor costs of $20.50/hp (average labor per motor dtvided by motor stze)
were included tn the replace immediately (RI) analysis (Nadel et al.
1991).

• The average price for electricity ts $O.053/kWh (Including demand).

• The wices for vartous motor sizes are shown tn Table 2.1, as well as
the efficiency improvements by going to the premium efficient units.

Results

The quantitative results of this EROappear tn Tables 2.2, 2.3, 2.4, and

2.5 for fan motor, chtlled water pump, and condenser motor analysis, and

irrigation, sewage, and ltft statton pumpmotor analysis, respectively.

Budaet Implications. The total tnitial cost for immediately changing

out all existing fan motors to high (premium) efficiency units is $310,116

plus $69,084 for labor for a total of $379,200. If the chilled water pump

motors are replaced imediately, the cost is $77,962 plus $17,367 for labor

for a total cost of $95,329. If the condenser water pumpsare RI, the cost is

$33,592 plus $7,483 for labor for a total of $41,075. The irrigation, sewage,

and lift station pumpmotors cost $84,579 plus $18,842 for labor for a total

of $103,421. These calculations are assumtng that the labor is contracted

out. If Base personnel perform the labor, significant savings will result.

The ROFoption was considered for the fans, chilled water pumps, and condenser

pumpmotors, as well as the irrigation, sewage, and ltft station pumps. The

fan motors cost $85,273, the chilled water pumpscost $21,437, the condenser

pumpscost $9,237, and the irrigation, sewage, and lift station pumpscost

$23,257. These ROF costs are the differential between the premium and

standard efficiency units.

Eneray and Co;t S_vinas. This ERO is estimated to save 897,398 kWh/yr

for the premium efficiency fan motors. At an average electricity cost of

$O.OS3/kWh, the savtngs will be $47,562/yr. The chilled water pumppremium

efficiency motors result in an annual savings of approximately 212,276 kWhat

a value of $11,251. The condenser pumpmotors (premium efficiency) will save
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91,466kwh annuallyfor a totalof $4,848. The irrigation,sewageand lift

stationpumpswill save82,348kwh annuallyfor a totalof $4,364.

EnerqySecurltv.ThisERO has relativelylittleimpacton energy

security. Ifanything,it shouldhelpenergysecuritybecausefewerkilowatt-

hoursare usedwhen themotorsare retrofitted.

ODeratlonsandMaintenance.The maintenancecostsfor premium

efficiencymotorsis assumedto be the sameas for standardmotors;thus,they
B

werenot factoredintothisanalysis.

EnvironmentalIssues. ThisERO has no adverseimpacton the environ-

ment. Becausesomeenergyis saved,the net effecton the environmentis

positive;i.e.,lesselectricalconsumption,thuslessgeneration.
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_l_].r._2._Z.FanMotorAnalysis- Standardto PremiumEfficiency

Existing Fan Motor Operating Parameters
Existing Motor Characteristics opera_in_lSchedule Energy Consumption EnergyDemand

ExisUng No.
Facility Area Total Hours Hours On-Peak Off-Peak Months Demand
Type .. (sq ft) Hp On-Peak Off-Peak (kWh) (kWh) On-Peak (kW-mo)

ADMIN 889,134 1,084 3,000 4 500 2,426,685 3,640,028 12 9,707
BRK/ADM 231,501 282 3,000 4 500 631,828 947 743 12 2,527
CHAPEL 11,896 15 3,000 4 500 32,467 48 701 12 130
CLINIC 6,880 8 3,000 4 500 18,777 28 166 12 75
CLUB 14,986 18 3,000 4 500 40,901 61 351 12 164
COMCATN 83,568 102 3,000 4 500 228,079 342 119 12 912
DGR 150,542 184 3,000 4 500 410,870 616 304 12 1,643
DINING 82,537 101 3,000 4 500 225,266 337 898 12 901
GROCERY 84,797 103 3,000 4,500 231,434 347 151 12 926
HANGER 116,379 142 3,000 4,500 317,630 476444 12 1,271
HOSPITL 74,071 90 3,000 4,500 202,160 303239 12 809
HSG-FAM 12,411 15 3,000 4 500 33,873 50 809 12 135
MISC 4,234 5 3,000 4 500 11,556 17 334 12 46
MTRPOOL 51,624 63 3,000 4 500 140 896 211 344 12 564
MWR 115,629 141 3,000 4 500 315 583 473 374 12 1,262
PLT-BLD 4,655 6 3,000 4 500 12 705 19057 12 51
R&D 55,318 67 3,000 4 500 150 978 226 466 12 604
REC 43,284 53 3,000 4 500 118 134 177 200 12 473
RESTRNT 3,283 4 3,000 4 500 8 960 13.440 12 36
SECURITY 38,736 47 3,000 4 500 105 721 158 581 12 423
SHOP 33,988 41 3,000 4 500 92 762 139 144 12 371
SHOP-ELEC 168,243 205 3,000 4 500 459 180 688 770 12 1,837
STOR-UH 42,530 52 3,000 4 500 116 076 174 114 12 464
TERMINL 87,168 106 3,000 4 500 237,905 356 857 12 952
TRAING 39,402 48 3,000 4500 107,539 161 308 12 430
WHS 316,275 386 3,000 4 500 863,199 1,294,799 12 3,453
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TABLE2_2. (contd)

Energy Efficient Fan Motor Operating Parameters
Energy Efficient Motor C.haracteristiCsOp.eratin_lSchedule Energy COnSl_metJ.on Energy Demand

Energy Eft No.
Facility Area Total Hours Hours On-Peak Off-Peak Months Demand

Type (sq ft) Hp, On-peak,,Off-Peak (kWh) . (kWh) on-Peak (kW-mo)

ADMIN 889,134 1,084 3,000 4,500 2,311,175 3,466,763 12 9,245
BRK/ADM 231,501 282 3,000 4,500 601,753 902,630 12 2,407
CHAPEL 11,896 15 3,000 4,500 30,922 46,383 12 124
CLINIC 6,880 8 3,000 4,500 17,884 26,825 12 72
CLUB 14,986 18 3,000 4,500 38,954 58,431 12 156
COMCATN 83,568 102 3,000 4,500 217,223 325,834 12 869
DGR 150,542 184 3,000 4,500 391,312 586,968 12 1,565
DINING 82,537 101 3,000 4,500 214,543 321,814 12 858
GROCERY 84,797 103 3,000 4,500 220,418 330,626 12 882
HANGER 116,379 142 3,000 4,500 302,510 453,766 12 1,210
HOSPITL 74,071 90 3,000 4,500 192,537 288,805 12 770
HSG-FAM 12,411 15 3,000 4 500 32,261 48,391 12 129
MISC 4,234 5 3,000 4 500 11,006 16,509 12 44
MTRPOOL 51,624 63 3,000 4 500 134,189 201,284 12 537
MWR 115,629 141 3,000 4 500 300,561 450,841 12 1202
PLT-BLD 4,655 6 3,000 4 500 12,100 18,150 12 48
R&D 55,318 67 3,000 4 500 143,791 215,687 12 575
REC 43,284 53 3,000 4 500 112,510 168,766 12 450
RESTRNT 3,283 4 3,000 4 500 8,534 12,801 12 34
SECURITY 38,736 47 3,000 4 500 100,689 151,033 12 403
SHOP 33,988 41 3,000 4 500 88,347 132,520 12 353
SHOP-ELEC 168,243 205 3,000 4 500 437,323 655,985 12 1,749
STOR-UH 42,530 52 3,000 4 500 110,551 165,826 12 442
TERMINI 87,168 106 3,000 4 500 226,581 339,871 12 906
TRAING 39,402 48 3,000 4 500 102,420 153,630 12 410
WHS 316,275 386 3,000 4 500 822,111 1,233,167 12 3,288
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TABLE2.2. (contd)

Energy EfficientFan MotorEconomicParameters
EconomicPeramete_rs. FirstYearsavings (RI) • LlfeCycle Cost

Time to RI ROF

Facility FirstCost FirstCost Life Failure Energy Demand Energy Demand Total ....NPV . NPV .

Type RI ($) ROF ($) (years) (years) IMBtu) _dN-mo) _) ($) ($) !$1 I SIR ($) I SIR

ADMIN 122,024 92,728 15 7 986 462 9,915 2,888 12,803 114,321 1.94 103,765 2.12

BRK/ADM 31,771 24,143 15 7 257 120 2,582 752 3,333 29,765 1.94 27,017 2.12

CHAPEL 1,633 1,241 15 7 13 6 133 39 171 1,530 1.94 1,388 2.12
CLINIC 944 718 15 7 8 f 4 77 22 99 885 1.94 803 2.12

CLUB 2,057 1,563 15 7 17 8 167 49 216 1,938 1.95 1,749 2.13

COMCATN 11,489 8,715 15 7 93 43 932 271 1203 10,745 1.94 9,753 2.12
DGR 20,660 15,700 15 7 167 78 1,879 489 2,168 19,357 1.94 17,569 2.12

DINING 11,327 8,608 15 7 91 43 920 268 1,168 10,612 1.94 9,633 2.12

GROCERY 11,637 8,844 15 7 94 44 946 275 1,221 10,903 1.94 9,896 2.12

HANGER 15,972 12,137 15 7 129 60 1,298 378 1,676 14,963 1.94 13,582 2.12

HOSPITL 10,165 7,725 15 7 82 38 826 241 1,067 9,524 1.94 8,644 2.12

HSG.FAM 1,703 1,294 15 7 14 6 138 40 179 1,595 1.94 1,448 2.12
MISC 581 442 15 7 5 2 47 14 61 544 1.94 494 2.12

MTRPOOL 7,085 5,384 15 7 57 27 576 168 743 6,638 1.94 6,025 2.12

MWR 15,869 12,059 15 7 128 60 1289 376 1,665 14,867 1.94 13,494 2.12
PLT.BLD 639 485 15 7 5 2 52 15 67 599 1.94 543 2.12

R&D 7,592 5,769 15 7 61 29 617 180 797 7,112 1.94 6,456 2.12

REC 5,940 4,514 15 7 48 22 483 141 623 5,565 1.94 5,051 2.12
RESTRNT 451 342 15 7 4 2 37 11 47 422 1.94 383 2.12

SECURITY 5,316 4,040 15 7 "43 20 432 126 558 4,980 1.94 4,521 2.12

SHOP 4,664 3,545 15 7 , 38 18 379 110 489 4,370 1.94 3,967 2.12

SHOP-ELEC 23,089 17,546 15 7 106 87 1,876 546 2,423 21,632 1.94 19,635 2.12

STOR-UH 5,837 4,435 15 7 47 22 474 138 612 5,468 1.94 4,963 2.12
TERMINL 11,963 9,091 15 7 97 45 972 283 1,255 11,208 1.94 10,173 2.12

TRAING 5,407 4,109 15 7 44 20 439 128 567 5,066 1.94 4,598 2.12

WHS 43,405 32,984 15 7 351 184 3,527 1,027 4,554 40,865 1.94 36,910 2.12
;e .J,
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TABLE2.3. Chilled-WaterPumpMotorAnalysis- Standardto PremiumEfficiency

Existing Chilled Water PumpMotorOperatingParameters
ExisUn_lMotorCharacteristics OperaUn.0Schedul....... EnergyConsump.lion Energy..... Demand

Existing No.
Facility Area Total Hours Hours On-Peak IOft-Peak Months Demand

Type I Iq(_ft) Hp 0n-Peak Off-Peak (kWh) (kWh) On-Peak (;kW-mo)

ADAIR 806,235 329 4,940 2,117 1,210,945 518,977 12 2,942
BRK/ADM 213,799 76 4,940 2,117 280,441 120,189 12 681
CHAPEL 11,896 10 4,940 2,117 36,852 15,794 12 90
CLINIC 6,880 4 4,940 2,117 14,741 6,317 12 36
CLUB 8811 3 4,940 2,117 11 055 4,738 12 27
COMCATN 15.180 7 4,940 2,117 25796 11,055 12 63
DGR 140.007 43 4,940 2,117 156 988 67281 12 381
DINING 82.537 31 4,940 2,117 115.346 49,434 12 280
GROCERY 84.797 16 4,940 2,117 58.963 25,270 12 143
HANGER 116 379 19 4,940 2,117 70.018 30,008 12 170
HOSPITL 74 071 32 4,940 2,117 117 925 50,539 12 286
MISC 4 234 4 4,940 2,117 14,741 6,317 12 36
MWR 91 826 42 4,940 2,117 154777 66,333 12 376
PLT-BLD 4 655 79 4,940 2,117 291 128 124,769 12 707
R&D 54 346 23 4,940 2,117 85496 36,641 12 208
REC 17 508 5 4,940 2,117 18 057 7,739 12 44
SECURITY 23 120 8 4,940 2,117 27 639 11,845 12 67
SHOP-ELEC 157250 20 4,940 2,117 75 177 32,219 12 183
STOR-UH 42 530 4 4,940 2,117 12 898 5,528 12 31
TERMINL 87 168 18 4,940 2,117 66 333 28,428 12 161
TRAING 39,402 18 4,940 2,117 66 333 28,428 12 161
WHS 197,405 57 4,940 2,117 210 054 90,023 12 510
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I___,_Z.J. (contd)

EnergyEfficientChilled Water Pump MotorOperatingParameters
Ener,_lyEfficientMotor CharactedsticsO,, peraUn1_Schedul ,!Energy,ConsumpUon Ener0y Demand

EnergyEft No.
Facility Area Total Hours Hours On-Peak Off-Peak Months Demandl

I: i Type {sqft) Hp On-Peak Off-Peak (kWh) (kWh) On-Peak (kW-mo)i

ADMIN 806,235 329 4,940 2,117 1,153,304 494,273 12 2,942
BRK/ADM 213,799 76 4,940 2,117 267 092 114,468 12 681
CHAPEL 11,896 10 4,940 2,117 35 098 15,042 12 90
CLINIC 6,880 4 4 940 2,117 14,039 6,017 12 36
CLUB 8,811 3 4 940 2,117 10 529 4,513 12 27
COMCATN 15,180 7 4 940 2,117 24568 10 529 12 63
DGR 140,007 43 4 940 2,117 149 515 64 078 12 381
DINING 82,537 31 4 940 2,117 109 855 47 081 12 280
GROCERY 84,797 16 4 940 2,117 56 156 24 067 12 143
HANGER 116,379 19 4 940 2 117 6¢.385 28 579 12 170
HOSPITL 74,071 32 4 940 2 117 112 312 48 134 12 286
MISC 4,234 4 4 940 2 117 14 039 6 017 12 36
MWR 91,826 42 4940 2 117 147410 63 176 12 376
PLT-BLD 4,655 79 4 940 2 117 277 270 118 830 12 707
R&D 54,346 23 4 940 2 117 81 426 34.897 12 208
REC 17,508 5 4 940 2 117 17 198 7 370 12 44
SECURITY 23,120 8 4 940 2 117 26 323 11.281 12 67
SHOP-ELEC 157,250 20 4 940 2 117 71 599 30,685 12 183
STOR-UH 42,530 4 4 940 2 117 12 284 5,265 12 31
TERMINL 87,168 18 4.940 2 117 63 176 27,075 12 161
TRAING 39,402 18 4.940 2 117 63 176 27,075 12 161
WHS 197,405 57 4,940 2 117 200 056 85,738 12 510
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,TABLE2.3. (contd)

EnergyEfficientChilledWaterPumpMotorEconomicParameters
...... Economic Parameters .... First Yur Savings (RI) . Life.Cycle Cost

Time to RI ROF

, Facility FirstCo_ FlrstCost Life Failure 'Energy Demand Energy Demand Total NPVJ NPVJ
Type RI ($) ROF _$) (,yurs) (yearsI (MBtu) (_A/.mo) _$1 !$1 ($) IS) J SI R (_$) J SIR

ADMIN 36,979 28,101 15 7 281 NA 2,907 NA 2,907 19,141 1.52 21,752 1.77

BRK/ADM 8,564 6,508 15 7 65 NA 673 NA 673 4,433 1.52 5,037 1.77

CHAPEL 1,125 855 15 7 9 NA 88 NA 88 583 1.52 662 1.77
CLINIC 450 342 15 7 3 NA 35 NA 35 233 1.52 265 1.77

CLUB 338 257 15 7 3 NA 27 NA 27 174 1.51 198 1.77

COMCATN 788 599 15 7 6 NA 62 NA 62 408 1.52 463 1.77

DGR 4,794 3,643 15 7 36 NA 377 NA 377 2,482 1.52 2,820 1.77

DINING 3,522 2,677 15 7 27 NA 277 NA 277 1,823 1.52 2,072 1.77

GROCERY 1,801 1,368 15 7 14 NA 142 NA 142 932 1.52 1,059 1.77

HANGER 2,138 1,625 15 7 16 NA 168 NA 168 1,107 1.52 1,258 1.77

HOSPITL 3,601 2,737 15 7 27 NA 283 NA 283 1,863 1.52 2,118 1.77

MISC 450 342 15 7 3 NA 35 NA 35 233 1.52 265 1.77

MWR 4,727 3,592 15 7 36 NA 371 NA 371 2,446 1.52 2,780 1.77

PLT-BLD 8,890 6,756 15 7 68 NA 699 NA 699 4,602 1.52 5,230 1.77

R&D 2,611 1,984 15 7 20 NA -_'_, NA 205 1,352 1.52 1,536 1.77
REC 551 419 15 7 4 NA 43 NA 43 286 1.52 324 1.77

SECURITY 844 641 15 7 6 NA 66 NA 66 437 1.52 497 1.77

SHOP-ELEC 2,298 1,745 15 7 17 NA 180 NA 180 1,189 1.52 1,351 1.77

STOR-UH 394 299 15 7 3 NA 31 NA 31 203 1.52 231 1.77

TERMINL 2,026 1,539 15 7 15 NA 159 NA 159 1,048 1.52 1,191 1.77

TRAING 2,026 1,539 15 7 15 NA 159 NA 159 1,O48 1.52 1,191 1.77'

WHS 6,415 4,875 15 7 49 NA 504 NA 504 3,320 1.52 3,773 1.77
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IAB.L[_Z._I.Condenser(CoolingTower)PumpMotorAnalysis- Standardto
PremiumEfficiency

ExistingCondenser Pump MotorOperatin_lParameters
ExistinB Motor Characteristics Operatin;i Schedule Energy Consumption Energy Demand

Existing No.
Facility Facility Total Hours Hours On-Peak Off-Peak Months Demand

Type ....... Number Hp , On-Peak Off-Peak IkWh) (kWh1 On-Peak (kW-mo)

ADMIN 423 61 4 940 2,117 224,795 96,341 12 546
ADMIN 425 48 4 940 2,117 176,888 75,809 12 430
ADMIN 537 7 4 940 2,117 25,796 11,055 12 63
ADMIN 559 6 4 940 2,117 22,111 9,476 12 54
ADMIN 989 107.5 4 940 2,117 396,155 169,781 12 962
BRK/ADM 501-506 45.5 4 940 2,117 167,675 71,861 12 407
BRK/ADM 501 6 4 940 2,117 22,111 9,476 12 54
BRK/ADM 502 6 4 940 2,117 22,111 9,476 12 54
BRK/ADM 503 6 4 940 2,117 22,111 9,476 12 54
DGR 415 11 4 940 2,117 40,537 17,373 12 98
DINING 558 8 4 940 2,117 29,481 12,635 12 72
HOSPITL 1380 32 4 940 2,117 117,925 50,539 12 286
MWR 546 10 4 940 2,117 36,t::152 15,794 12 90
TRAING 440 5 4 940 2,117 18,426 7,897 12 45
WHS 984 6 4 940 2,117 22,111 9,476 12 54

Energy Efficient Condenser Pump Motor Operating Parameters
Energy Efficient Motor Characteristics Operatin_ Schedule Energy Consumption Energy Demand

Energy Eft No.
Facility Facility Total Hours Hours On-Peak Off-Peak Months Demand
Type Number Hp On-Peak Off-Peak (kWh) (kWh) On-Peak (kW-mo)

ADMIN 423 61 4 940 2,117 214,095 91,755 12 546
ADMIN 425 48 4 940 2,117 168,468 72,201 12 430
ADMIN 537 7 4 940 2,117 24,568 10,529 12 63
ADMIN 559 6 4 940 2,117 21,059 9,025 12 54
ADMIN 989 107.5 4 940 2,117 377,298 161,699 12 962
BRK/ADM 501-506 45.5 4 940 2,117 159,694 68,440 12 407
BRK/ADM 501 6 4 940 2,117 21,059 9,025 12 54
BRK/ADM 502 6 4 940 2,117 21,059 9,025 12 54
BRK/ADM 503 6 4 940 2,117 21,059 9,025 12 54
DGR 415 11 4 940 2,117 38,607 16,546 12 98
DINING 558 8 4 940 2,117 28,078 12,033 12 72
HOSPITL 1380 32 4 940 2,117 112,312 48,134 12 286

, MWR 546 10 4 940 2,117 35,098 15,042 12 90
TRAING 440 5 4 940 2,117 17,549 7,521 12 45
WHS 984 6 4 940 2,117 21,059 9,025 12 54
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TABLE;_.4. (contd)

Energy EfficientCondenser Pump MotorEconomic Parameters
Economic Parameters First Year Savlr_s _RI) Life Cycle Cost

Time,.tc RI ROF

Facility FirstCost FirstCost Life Failure Energy Demand Energy Demand Total NPV I NPV I
Number RI ($) ROF ($) (yes_) (years) _MBtu) (_VV-mo) ($) ($) IS) ($) I SIR _$) I SIR

423 6,865 5,217 15 7 52 NA 540 NA 540 3,553 1.52 4,038 1.77

425 5,402 4,105 15 7 41 NA 425 NA 425 2,796 1.52 3,177 1.77

537 788 599 15 7 6 NA 62 NA 62 408 1.52 463 1.77

559 675 513 15 7 5 NA 53 NA 53 349 1.52 397 1.77

989 12,098 9,193 15 7 92 NA 951 NA 951 6,262 1.52 7,116 1.77

501-506 5,120 3,891 15 7 39 NA 402 NA 402 2,650 1.52 3,012 1.77

501 675 513 15 7 5 NA 53 NA 53 349 1.52 397 1.77

502 675 513 15 7 5 NA 53 NA 53 349 1.52 397 1.77

503 67'5 513 15 7 5 NA 53 NA 53 349 1.52 397 1.77

415 1,238 941 15 7 9 NA 97 NA 97 641 1.52 728 1.77
558 900 684 15 7 7 NA 71 NA 71 466 1.52 530 1.77

1380 3,601 2,737 15 7 27 NA 283 NA 283 1,864 1.52 2,118 1.77

r'_46 1,125 855 15 7 9 NA 88 NA 88 582 1.52 662 1.77
440 563 428 15 7 4 NA 44 NA 44 291 1.52 331 1.77

984 675 513 15 7 5 NA 53 NA 53 349 1.52 397 1.77
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TABLE2.5. Irrigation,Sewage,LiftStationPumpMotorAnalysis- Standardto
PremiumEfficiency

Existin_lPump MotorOperatin_lParameters
ExistinB MotorCharacteristics Operatin_lSchedule EnerByConsumption EnerByDemand

Existing No.
Facility Typeof Total Hours Hours On-Peak Off-Peak Months Demand
Type Motor Hp On-Peak Off-Peak! (kWh) IkWh) On-Peak:(kW-mo

Irrigation Pump 1 604 710 451 529 12 9

Irrigation Pump 3 604 710 1,353 1,588 12 27

Irrigation Pump 8 604 710 3,607 4,235 12 72
Irrigation Pump 15 604 710 6,764 7,940 12 134

Irrigation Pump 180 604 710 81,164 95,280 12 1,611
Irrigation Pump 112.5 604 710 50,728 59,550 12 1,007

Irrigation Pump 40 604 710 18,036 21,173 12 358

SouthPlant Sewage Pump 1 4,030 4,730 3,006 3,529 12 9

SouthPlant Sewage Pump 2 4,030 4,730 6,012 7,058 12 18
SouthPlant Sewage Pump 2 336 394 501 588 12 18

SouthPlant Sewage Pump 3 336 394 752 882 12 27

SouthPlant Sewage Pump 5 336 394 1,253 1,470 12 45
SouthPlant Sewage Pump 7.5 4,030 4,730 22,546 26,467 12 67

SouthPlant Sewage Pump 10 4,030 4,730 30,061 35,289 12 90

SouthPlant Sewage Pump 35 336 394 8,768 10,293 12 313

South Plant Sewage Pump 35 4,030 4,730 105,213 123,511 12 313
NorthPlant Sewage Pump 20 1,007 1,183 15,030 17,644 12 179

North Plant Sewage Pump 15 1,763 2,069 19,725 23,155 12 134

North Plant Sewage Pump 20 4,030 4,730 60,122 70,578 12 179
North Plant Sewage Pump 5 4,030 4,730 15,030 17,644 12 45

North Plant Sewage Pump 10 420 493 3,133 3,678 12 90

North Plant Sewage Pump 10 1 175 1,380 8,768 10,293 12 90

North Plant Sewage Pump 40 1,343 1,577 40,081 47,052 12 358
North Plant Sewage Pump 80 1,007 1,183 60,122 70,578 12 716

LiftStation Pump 54 1,209 1,419 48,699 57,168 12 483

Lift Station Pump 70 1,209 1,419 63,128 74,106 12 627

Lift Station Pump 30 1,209 1,419 27,055 31,760 12 269
Lift Station Pump 105 1,209 1,419 94,692 111,160 12 940
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TABLE2,5. (contd)

Energy EfficientPump Motor Ol_eratin_ Parameter s ........
Enersy EfficientMotorCharacteristics 0Perat!n_lSchedule Energyconsumption Energy iDemand

EnergyEft No.

Facility Type of Total Hours Hours On-Peak Off-Peak Months Demand

TTpe Motor , Hp On-Peak !Off-Peak (kWh) (kWh) On-Peak (kW-mo1

Irrigation Pump 1 604 710 42g 504 12 9

Irrigation Pump 3 604 710 1,288 1,512 12 27

Irrigation Pump 8 604 710 3,436 4,033 12 72

Irrigation Pump 15 604 710 6,442 7,562 12 134
Irrigation Pump 180 604 710 77,301 90,744 12 1,611

Irrigation Pump 112.5 604 710 48,313 56,715 12 1,007

Irrigation Pump 40 604 710 17,178 20,165 12 358
South Plant Sewage Pump 1 4,030 4,730 2,863 3,361 12 9

SouthPlant Sewage Pump 2 4,030 4,730 5,726 6,722 12 18
SouthPlant SewagePump 2 336 394 477 560 12 18

SouthPlant SewagePump 3 336 394 716 840 12 27

SouthPlant SewagePump 5 336 394 1,193 1,400 12 45

South Plant Sewage Pump 7.5 4,030 4,730 21,472 25,207 12 67
South Plant Sewage Pump 10 4,030 4,730 28,630 33,609 12 g0

South Plant SewagePump 35 336 394 8,350 9,803 12 313

South Plant Sewage Pump 35 4,030 4,730 100,205 117,632 12 313
NorthPlant Sewage Pump 20 1,007 1,183 14,315 16,805 12 179

North Plant Sewage Pump 15 1,763 2,069 18,786 22,053 12 134

North Plant Sewage Pump 20 4,030 4,730 57,260 67,218 12 179
NorthPlant Sewage Pump 5 4,030 4,730 14,315 16,805 12 45

NorthPlant Sewage Pump 10 420 493 2,984 3,503 12 90
North Plant Sewage Pump 10 1 175 1,380 8,350 9,803 12 90

North Plant Sewage Pump 40 1,343 1,577 38,173 44,812 12 358

North Plant Sewage Pump 80 1,007 1,183 57,260 67,218 12 716
Lift Station Pump 54 1,209 1,419 46,380 54,447 12 483

Lift Station Pump 70 1,209 1,419 60,123 70,579 12 627

LiftStation Pump 30 1,20g 1,41g 25,767 30,248 12 269

Lift Station Pump 105 1,209 1,419 90,184 105,868 12 940
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]'ABLE2.5, (contd)

EnergyEfficientPumpMotorEconomicParameters
Economic Parameters FirstYear Savin_ls(RI_ LifeCycle Cost

Time to RI ROF

Facility FirstCost First Cost Life Failure Energy Demand Energy Demand Total NPV I NPV I

Type RI (_) ROF ($) lyears_ (years) (MBtu) (kW.mo) ($) ($) ($) ($) I SIR ($) I SIR

Irrigation 113 86 15 7 0 NA 2 NA 2 -57 0.49 -6 0.93

Irrigation 338 257 15 7 0 NA 5 NA 5 -171 0.49 -18 0.93

Irrigation 900 684 1_ 7 1 NA 13 NA 13 -456 0.49 -47 0.93

irrigation 1,688 1,283 15 7 2 NA 24 NA 24 -855 0.49 -88 0.93

Irrigation 20,256 15,393 15 7 29 NA 290 NA 290-10,257 0.49 -1,053 0.93
Irrigation 12,660 9,621 15 7 18 NA 181 NA 181 -6,411 0.49 -658 0.93

Irrigation 4,501 3,421 15 7 6 NA 64 NA 64 -2,279 0.49 -234 0.93
South Plant 113 86 15 7 1 NA 11 NA 11 88 1.79 85 1.99

South Plant 225 171 15 7 2 NA 21 NA 21 177 1.79 170 1.99

South Plant 225 171 15 7 0 NA 2 NA 2 -137 0.39 -26 0.85

South Plant 338 257 15 7 0 NA 3 NA 3 -205 0.39 -39 0.85

SouthPlant 563 428 15 7 0 NA 4 NA 4 -342 0.39 -65 0.85

South Plant 844 641 15 7 8 NA 81 NA 81 663 1.79 638 1.99

South Plant 1,125 855 15 7 11 NA 107 NA 107 884 1.79 851 1.99

South Plant 3,939 2,993 15 7 3 NA 31 NA 31 -2,394 0.39 -454 0.85

Sout_ Plant 3,939 2,993 15 7 37 NA 376 NA 376 3,095 1.79 2,977 1.99
North Plant 2,251 1,710 15 7 5 NA 54 NA 54 .798 0.65 97 1.06

North Plant 1,688 1,283 15 7 7 NA 70 NA 70 -117 0.93 373 1.29

North Plant 2,251 1,710 15 7 21 NA 215 NA 215 1,769 1.79 1,701 1.99
North Plant 563 428 15 7 5 NA 54 NA 54 442 1.79 425 1.99

North Plant 1,125 855 15 7 1 NA 11 NA 11 -648 0.42 -107 0.87

NorthPlant 1,125 855 15 7 3 NA 31 NA 31 -327 0.71 93 1.11

NorthPlant 4,501 3,421 15 7 14 NA 143 NA 143 -1,025 0.77 550 1.16
Nort_Plant 9,003 6,641 15 7 21 NA 215 NA 215 -3,190 0.65 388 1.06

L_Station 6,077 4,618 15 7 17 NA 174 NA 174 -1,691 0.72 550 1.12

LiftStatJon 7,878 5,986 15 7 22 NA 226 NA 226 -2,193 0.72 714 1.12
L_Station 3,376 2,566 15 7 10 NA 97 NA 97 -940 0.72 306 1.12

LiRStation 11,816 8,979 15 7 33 NA 338 NA 338 -3,289 0.72 1,070 1.12
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2.1.2 ReplaceMotors with Two-SpeedModels

Description

Two-speed,three-phasemotors are manufacturedwith predominantlyODP or

TEFC enclosures. Motors up to 500 hp can be obtainedfor a variety of

applications. These motors are particularlyattractivein applicationswhere

• variable heatingor cooling loads result in flow requirementsbelow two-
thirds or one-halfof requiredpeak flow a large fractionof the time

• flow requirementsvary with day/nightor weekday/weekendactivity.

Some of the drawbacksto two-speedmotors includethe design trade-offsthat

make a two-speedmotor somewhatless efficientthan its single-speed

counterpart. However, in many applications,the percentageof time the motor

is running in low speed makes the two-speedmotor more attractivethan an

energy efficientsingle-speedmotor. Therefore,when replacingmotors,

loading characteristicsshould be analyzedto determinethe exact savings

potentialby switchingto two-speedmotors.

2.1.3 InstallVariable-FrequencyMotor Drive and Controller

DescriDtion

Variable-frequencydrives (VFDs)are the most efficientway to capacity

controlmany devices, includingcentrifugalfans and pumps. The speed of the

motor is controlledelectronically,essentiallysizing the motor to match the

load. The VFD adjuststhe frequencyand voltageof the power suppliedto the

motor, thus changing its speed. The basic componentsthat make up the VFD are

a rectifier,inverter,and regulator. Some exampleswhere VFDs are beneficial

includevariable-air-volume(VAV) systems. VFDs are the best method for

controllingthese air-handlingrequirements. In pumping systems,the VFD can

controlthe motor to match the flow of material. Maintenancesavings,reduced

downtime,and longer llfe of belts,pulleys, bearings,and motors can be

realizedwhen using VFDs in the proper situation. Various informationis

required to evaluatethe potentialbenefitsof switchingto VFDs. The motor

size, total annual operatinghours, incrementalcost of electricity,and the

type of system (i.e.,constantvolume,outletdamper, variable inlet vane,
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eddy-current drive) are needed for the analysts. Therefore, a VFD analysis

must be done on a case-by-case basis to determine the savings potential (Hoses

eta]. 1989). More information on Individual systems must be obtained to

conduct an effective VFD analysts at Patrick AFB. The amount of energy

savings can range from 10%to 50%.

2.1.4 Prooerly Size Existina Rotors

Descriotion

Properly sizing existing motors can result in significant energy

savings. It is important to check for fans and pumpsthat are producing

higher flow rates than necessary and pumpsthat have been throttled with

valves or flow regulators. Load information on motors that may be grossly

oversized should be obtained. Sometimes, the motor should be retrofitted

immediately, or the proper sizing of motors upon failure of the existing unit

should at ]east be analyzed closely.

There was not enough load-related information in this study to analyze

this ERO. Typical energy evaluations assume a loading of 75%. However, most

designs are based on a 60% load to account for load growth and potential

safety problems. Once the loading is less than 50%, the efficiency of the

motor drops markedly. The opportunities for properly sizing motors at the

base should be considered on a case-by-case basis. The smaller motors are the
best candidates for retrofits.

2.1.5 Rewind ExistinQ Rotors
_

Descrlotion

A lot of motors fat] because the bearings go out or the windings fail,

usually because of insulation degradation, overheating, aging, and overvoltage

conditions. Whenbearings or windings are the failing component, the old

windings may be stripped and replaced with new wire. Generally, this is done

on motors over 10 hp. However, there are various other considerations (Nade]

eta]. 1991). The greatest concern is that the motor is usually not as

efficient after the rewind (1% to 5% less efficient). Often, there are other

hidden problems that are not found durtng the rewind process. Therefore, this

option was not analyzed. Properly sizing a new premium efficiency motor or
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switching to a premiumefflclency motor with a VFD, if applicable, should be
considered,

2.2 REFRIGERATIONERO (RQ@identialand Dormitories)

2.2.1 InstallEn_rav-EfficientRefrioerators

. Description

New applianceefficiencystandardsthatbecameeffectivein 1993will

resultin new refrigeratorsbeingat least26%more efficientthan 1989

models. Forthisreason,analysiswas undertakento determinethe cost-

effectivenessof replacingall the existingrefrigeratorswithnew models

whichmeet the 1993standard.This ERO examines1,614standardrefrigerators

in familyhousingand the temporarylodgingfacility(TLF),as well as 719

compactrefrigeratorsin the dormitoriesand visitingofficers'quarters

(VOq).

Assumotions

Technicalassumptionsthat applyto all refrigeratorsare as follows:

• Existingrefrigeratorsare an averageof 5 yearsold,and the efficiency
of the existingunitsis 5% lessthanthe 1989standard.

• The distributionof energyuse by all refrigerators(standardand
compact)is assumedto be midwaybetweenconstantconsumption(36%
on-peakand 64% off-peak)and the cumulativeloadof PatrickAFB for
1991 (29%on-peakand 71% off-peak),resultingin a profileof 33%
on-peakand 67% off-peak.

• The numberand typesof refrigeratorsconsideredare shownin Table2.6.

Technicalassumptionsthat applyto familyhousingrefrigeratorsare as

follows:

• Refrigeratorsin familyhousingunitsconsumean averageof 1,900kWh/yr
with a peakcoincidentdemandof 0.282kW.

• Existingunitsare assumedto be 5% lesse_ficientthan the 1990
standard.Energyconsumptionof the 18 ft modelthat conformsto the
1993standardis 30%more efficientthanmodelsthatconformto the 1990
standard.Averageefficiencyandpeakcoincidentdemandof 1993
standardrefrigeratorsarethereforeassumedto be 65% of the
consumptionanddemandof existingunits.
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TABLE 2.6. ExistingRefrigeratorsat PatrickAFB

, ,...., l'ill 'l ,

Personsor
Building Total Familiesper Refrig. Total
Group Residents Refrigerato.r Type Refrigerators

Famiiy....APPR PFYSO 3 Families I Standard 3li,H i i

Housing Capehart 999 Families I Standard 999

"Wherry 554 Families ] Standard 554 ....
...... TLF 58 Families I Standard ' 5B .........

..........Dormitories I,]02 Persons ' 2 ' Compact 551

.........voQ 335 Persons " 2 compact 168
' '......... ' ' " " i'i i ,,,,,

Cost estimatefor family housingis as follows°

• The installedcost of a new refrigerator(18 ft3, bought in quantity)
comparedto those existing in the housingunits, is $587 in 1992
dollars.

Technicalassumptionsthat apply to dormitoryand VOQ (compact)
refrigeratorsare as follows:

• Compact refrigeratorsconsumean averageof go0 kWh/yr with a peak
coincidentdemand of 0.134 kW.

° Existing units are assumedto be 5% less efficientthan the 1990
standard. Energy consumptionof the compactmodel that conforms to the
1993 standardis 26% more efficientthan models that conformto the 1990
standard. Averageefficiencyand peak coincidentdemand of 1993
standardcompactrefrigeratorsare thereforeassumedto be 69% of the
consumptionand demand of existingunits.

Cost assumptionfor the dormitoriesand VOQ is as follows"

° The installedcost of a refrigerator(boughtin quantity)comparedto
those existing in the dormitoriesand VOQ is $211 in 1992 dollars.

Results

Quantitativeresultsof this analysisare shown in Table 2.7 and are

discussedbelow.

Budqet Implications. The initialcost for immediateinstallationof

refrigeratorsin all units is $1,099,127.

Enerq,yand Cost..$aving@.It is estimatedthat this ERO will result in

an annual energy savingsof $52,B76 in the family housing and TLF facilities

and $9,918 in the dormitoriesand VOQ.
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Operations and Hatntenance. Becausehigh-efficiency untts requtre no

moremaintenance than extsttng untts, thts recommendationhas no effect on
O&H.

Enerav Security. Thts recommendationhas 11ttle tmpact on energy

security.

Environmental Issues. Refrigerants from the extsttng untts must be

properly disposedof tn accordancewtth extsttng regulations.
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i

_J.[.3J.. Energy-Efficient Domesttc Refrigerator EROs

ExistingRefrigeratorOperatingParameters
i........ IA-ien,coumpt=I sum 12Mont./I EquipI I S=eI #of I Hrs I Hrs I P=k I LoadI 1kWh) Icot_entdemands(kW.mo)l

ID I CodeIApplicat_ . IIcu_.)!u,,, Io_p,klo_-p=klF_ I(kW./unit)lon.peak[off.peakI on.peak] off.pakI
1 RF.1 Familyl-isg:APPR PFYS0 18 3 2,891 5,889 1.3 0,217 1,882 3,821 10 NA
2 RF-2 FamilyHsg:Capehart 18 999 2,891 5,869 1.3 0.217 626,720 1,272,299 3,382 NA
3 RF-3 FamilyH_: Wherry 18 554 2,891 5,869 1.3 0.217 347,550 705,559 1,875 NA
4 RF.4 TemporaryLodgingFac (TLF 18 58 2,891 5,869 1.3 0.217 36,386 73,867 196 NA
5 RF-5 Dormitones 4.5 551 2,891 5,889 1.3 0.103 164,073 333,083 885 NA
6 RF-6 VOQ 4.5 168 2,891 5,869 1.3 0.103 50,026 101,557 270 NA

EnergyConsumptlonT 1
Peak I Load kWh coincidentdemands kW-mo
Factor

1 REF-1 FamilyI-kig:APPR PFYSO 18 3 2,891 5,869 1.3 O141 1,223 2,483 7 NA
2 REF-2 FamilyH_: Capehart 18 999 2,891 5,869 1.3 0.141 407,223 826,701 2,197 NA
3 REF.3 FamilyI-Isg:Wherry 18 554 2,891 5,889 1.3 0.141 225,828 458,451 1,219 NA
4 REF-4 TemporaryLodgingFac ('TLF 18 58 2,891 5,889 1.3 0.141 23,643 47,997 128 NA
5 REF-5 Dormitonu 4.5 551 2,891 5,869 1.3 0.071 113,099 229,601 610 NA
6 REF.6 VOQ 45 168 2,891 5,869 1.3 0.071 34,484 70,005 186 NA

EfficientRefrigeratorEROEconomics
EconomicParameterl .... FimtYF.arEnergy& Demand,Savmg= LifeC'yck_Cost

ID RI$119931 O&M $ O&MS (yr) (kWh) ](kW-mo)l(1992$)I11992$)I 11992$) ($) sir

1 1,761 #N/A #N/A 10 1,997 4 68 22 90 -566 0.68
2 586,413 #N/A #N/A 10 665,094 1,184 22,668 7,403 30,071-188,420 0.68

3 325,198 #N/A #N/A 10 368,831 657 12,581 4,105 16,686-104,489 0.68
4 34,046 #N/A #N/A 10 38,614 89 1,317 430 1,747 -10,939 0.68
5 116,261 #N/A #N/A 10 154,456 275 5,268 1,719 6,987 -32,822 0.72
6 35,448 #N/A #N/A 10 47,094 84 1,606 524 2,130 .I0,007 0.72
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2.3 ELECTRICALDISTRIBUTIONAND TRANSMISSIONERO

2.3.1 Install Imoroved Trapsformers

Descriotion

The EROoptions of replacing the existing transformers at Patrick AFB,

with either amorphous core or improved silicon steel, were explored. When

transformers utilize an amorphousmetal core, the no-load losses (particularly

eddy currents) are reduced significantly. Improved silicon steel cores also

provide no-load loss reductions, although not as much as the amorphous core.

In silicon steel core transformers, the thickness of the steel laminations in

the core affect the volume provided for current flow within the silicon steel

(Brooks 1986). Thus, by improving the silicon steel, the no-load losses can
be reduced.

Assumottons_

Technical assumptions are as follows:

• The no-load losses in the amorphouscore transformer are 30% of the
no-load losses in the conventional unit.

• The no-load losses in the improved silicon steel transformer are 75% of
the no-load losses in the conventional unit.

• Amorphouscore transformers are only available for kilovoltampere (kVA)
ratings of 1,000 or smaller.

Cost assumptions are as follows:

• Amorphouscore transformers cost 1.4 times as much as the conventional
transformer (Brooks 1986).

• Improved silicon steel transformers cost 1.2 times as muchas the
conventional transformer (Brooks 1986).

Results

The quantitative results of this EROappear in Tables 2.8 through 2.12.

There were 492 transformers analyzed using data provided by site personnel.

For tables with characteristics information (Tables 2.8 through 2.10), the

transformers are grouped by phase, kVA rating, and the relevant substation
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(North Substation for the top half of the table and the South substation for

the bottom half).

The base is currently replacing existing transformers as they fail with
silicon steel transformers with stainless steel covers. This is being done to

counteract the life-shortening effect of the harsh salt environment on

standard transformers. Presently, not all the transformers have been

physically replaced, but an ample numberstransformers to complete the

exchangehave already been procured and are in storage.

In analyzing this ERO,we first generated characteristics information

assumingall the transformers were of standard design. This information is

provided in Table 2.8. Characteristics information wasdeveloped assumingthe

transformers were silicon core. This information wasprovided in table 2.9.

Characteristics information is provided in table 2.10, assumingthe

transformers were amorphouscore instead of silicon core. This information is

being provided to detemine the proper transformer choice if they fail before

their rated life (approximately 25 to 30 years).

The EROeconomicparameters for both a silicon core and amorphouscore

transformer replacement are provtded in Tables 2.11 and 2.12. Replacing

immediatelyall standardtransformerswith siliconcoretransformersis not

cost effectiveas all havea negativeNPV. Replacingthe existing

transformerswith siliconcoreas theyfailhas mixedresults. Some have

positiveNPVs,whileothershavenegativeNPVs. Thisresultis somewhat

deceptivesincethe NPV valueaccordingfor firstcostwhichwas estimated

basedon the currentage of the transformers.Sincereplacetransformershave

alreadybeenpurchased,the true firstcost is alreadya sunkcost and no

additionalpurchasecost is necessary.

Replacingthe currenttransformerswithamorphouscore is not cost

effectiveas all the NPVsare negative.Generally,replacingthe transformers

with amorphouscore as theyfail is cost-effectivesincemost of the NPVsare

marginallypositive. Sincereplacesilicontransformersexist,thereis no

realvaluein pursuingthisERO. In the future,however,someconsideration

shouldbe givento consideringamorphouscorefor largertransformersizes.
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Budaet Implications

The total initialcost for immediatelychanging all existingtrans-

formersto improvedsiliconsteel is $I,82g,638plus $510,959 for labor for a

total of $2,340,597. The amorphouscore transformers,if replaced immediat-

ely, cost $2,134,578plus $510,959for labor for a total of $2,645,537. These

calculationsare based on the assumptionthat the labor is contractedout

(Means1991). If Base personnelperformthe labor, significantsavingswill

result. These figuresare also based on the whole cost of a new transformer.

If an ROF optionwere chosen,the incrementalincreasein cost betweeneither

the siliconsteel or the amorphouscore would only be included;and, there

would be no labor cost becausethe transformerwould have to be replaced

anyway.

The ROF option resultsin a cost of $304,940for the improvedsilicon

steel and $609,879for the amorphouscore, with no labor cost.

Enerqv and Cost Saving

This ERO is estimatedto save 181,533kWh/yr for the improvedsilicon

steel ROF option. At an averageelectricitycost of 5.5 cents/kWh,this ERO

saves $g,g84/yrin energy costs. The ROF option of going to amorphouscore

transformersresults in an annual savingsof approximately967,090kWh at a

value of $53,190. These figuresare for the no-loadloss savings. There may

be additionalsavingsfrom load losses,but they are difficultto ascertain

with any degree of accuracy.

Enerov Security

This recommendationhas little impacton energy security. Becausethe

recommendationis an ROF option and relativelynew transformersare currently

installed,this ERO will not be a factor for severalyears.

Operationsand Maintenance

Transformersgenerallydo not requiremaintenanceas long as component

failuresdo not occur, but they may require infrequentrepair. For this

analysis,the O&M was considerednegligible,and thereforeignored.
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[nvtronmental Issues

Thts EROhas no adverse tmpact on the environment. Becausesomeenergy

ts saved, the net effect on the environment ts positive; t.e., less electrical

consumption,thus less generation.
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_JJ.LJ,J. Characteristics of Existing Transformers

North and South Substations: Existing Transformers: No Load Loss Anal I ,sis
.... Ex_stin_TransformerCharacteristics Operattn_lSchedule EnergyCo.nsumptk_n EnergyDemand

Total Total Annual
Primary Secondary Total NoLoad Annual Annual No. Demand Total

I Voltage Voltage Capacity Capacity Loss Hours Hours On.Peak Off.Peak Months Sa_ngs Demand
ID iSubstnPhase (kV) (V} (kVA) No. (kVA) (watts) On-Peak Off.Peak (kWh) (kWh) On.Peak(kW-mo)i (kW-mo)

1 N 1 13.2 208 10 1 10 73 3,154 5,606 230 409 12 0.88 0.88
2 N 1 13.2 208 10 1 10 73 3,154 5,606 230 409 12 0.88 O.88
3 N 1 13.2 208 15 2 30 84 3,154 5,606 _ 942 12 1.01 2.02
4 N 1 13.2 208 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
5 N 1 13.2 208 25 3 75 118 3,154 5,606 1,116 1,985 12 1.42 4.25
6 N I 13.2 208 25 3 75 118 3,154 5,606 1,116 1,985 12 1.42 4.25
7 N 1 13.2 208 37.5 6 225 166 3,154 5,606 3,141 5,584 12 1.99 11.95
8 N 1 13.2 208 37.5 3 113 166 3,154 5,606 1,570 2,792 12 1.99 5.98
9 N 1 13.2 208 50 6 300 185 3,154 5,606 3,500 6,223 12 2.22 13.32
10 N 1 13.2 208 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.66
11 N 1 13.2 208 50 1 50 165 3,154 5,606 583 1,037 12 2.22 2.22
12 N 1 13.2 208 75 2 150 285 3,154 5,606 1,798 3,198 12 3.42 6.84
13 N 1 13.2 208 75 13 975 265 3,154 5,606 11,684 20,772 12 3.42 44.46
14 N 1 13.2 208 75 6 450 285 3,154 5,606 5,393 9,587 12 3.42 20.52
15 N 1 13.2 208 75 6 450 285 3,154 5,606 5,393 9,587 12 3.42 20.52
16 N 1 13.2 208 100 3 300 355 3,154 5,606 3,359 5,971 12 4.26 12.78
17 N 1 13.2 208 100 13 1,300 355 3,154 5,606 14,554 25,874 12 4.26 55.38
18 N 1 13.2 208 100 6 600 355 3,154 5,606 6,717 11,942 12 4.26 25.56
19 N 1 13.2 208 100 9 g00 355 3,154 5,606 10,076 17,912 12 4.26 38.34
20 N 1 13.2 20e 100 2 200 355 3,154 5,608 2,239 3,981 12 4.26 8.52
21 N 1 13.2 208 333 3 999 840 3,154 5,606 7,947 14,128 12 10.08 30.24
22 N 1 13.2 240 10 8 80 68 3,154 5,606 1,716 3,050 12 0.82 6.53
23 N 1 13.2 240 10 1 10 68 3,154 5,606 214 381 12 0.82 0.82
24 N 1 13.2 240 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
25 N 1 13.2 240 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
26 N 1 13.2 240 15 1 15 84 3,154 5,606 265 471 12 1.0t 1.01
27 N 1 13.2 240 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
28 N 1 13.2 240 25 6 150 118 3,154 5,606 2,233 3,969 12 1.42 8.50
29 N 1 13.2 240 25 3 75 118 3,154 5,606 1,116 1,985 12 1.42 4.25
30 N 1 13.2 240 25 1 25 118 3,154 5,606 372 662 12 1.42 1.42
31 N 1 13.2 240 25 1 25 118 3,154 5,606 372 662 12 1.42 1.42
32 N 1 13.2 240 37.5 1 38 166 3,154 5,606 523 931 12 1.99 1.99
33 N 1 13.2 240 37.5 1 38 168 3,154 5,608 523 931 12 1.99 1.99
34 N 1 13.2 240 37.5 12 450 168 3,154 5,606 6,282 11,168 12 1.99 23.90
35 N 1 13.2 240 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.68
36 N 1 13.2 240 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.68
37 N 1 13.2 240 50 16 800 185 3,154 5,606 9,335 16,595 12 2.22 35.52
38 N 1 13.2 240 50 7 350 185 3,154 5,606 4,084 7,260 12 2.22 15.54
39 N 1 13.2 240 75 6 450 285 3,154 5,606 5,393 9,587 12 3.42 20.52
40 N 1 13.2 480 15 3 45 84 3,154 5,606 795 1,413 12 1.01 3.02
4_ N 1 13.2 480 50 3 150 165 3,154 5,606 1,750 3,112 12 2.22 6.68
42 N 1 13.2 480 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.68
43 N 1 13.2 480 100 3 300 355 3,154 5,606 3.359 5,971 12 4.26 12.78
44 N 1 13.2 480 100 3 300 355 3,154 5,606 _359 5,971 12 4.26 12.78
45 N 1 13.2 480 167 3 501 469 3,154 5,606 4,437 7,888 12 5.63 16.68
46 N 1 13.2 480 333 3 999 840 3,154 5,606 7,947 14,126 12 10.08 30.24
47 N 1 13.2 4160 37.5 3 113 168 3,154 5,606 1,570 2,792 12 1.99 5.98
46 N 3 13.2 208 25 1 25 149 3,154 5,606 470 835 12 1.79 1.79
49 N 3 13.2 208 45 1 45 223 3,154 5,606 703 1,250 12 2.68 2.68
50 N 3 13.2 208 45 1 45 223 3,154 5,606 703 1,250 12 2.68 2.68
51 N 3 13.2 208 75 2 150 360 3,154 5,606 2,271 4,03i 12 4.32 8.64
52 N 3 13.2 208 75 2 150 360 3,154 5,606 2,271 4,037 12 4.32 8.64
53 N 3 13.2 208 112.5 1 113 530 3,154 5,606 1,671 2,971 12 6.36 6.38
54 N 3 13.2 208 150 2 300 560 3,154 5,606 3,532 6,279 12 6.72 13.44
55 N 3 13.2 208 150 1 150 560 3,154 5,608 1,766 3,140 12 6.72 6.72
56 N 3 13.2 208 150 1 150 560 3,154 5,606 1,766 3,140 12 6.72 6.72
57 N 3 13.2 208 150 1 150 560 3,154 5,606 1,766 3,140 12 6.72 6.72
58 N 3 13.2 208 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
59 N 3 13.2 208 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
60 N 3 13.2 208 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
61 N 3 13.2 208 3(X) 1 300 1,050 3,154 5,606 3,311 5,687 12 12.60 12.60
62 N 3 13.2 208 300 3 9(X) 1,050 3,154 5,606 9,934 17,660 12 12.60 37.80
63 N 3 13.2 208 300 1 300 1,050 3,154 5,606 3,311 5,687 12 12.60 12.60
64 N 3 13.2 208 350 1 350 1,168 3,154 5,606 3,746 6,660 12 14.26 14.26
65 N 3 13.2 240 75 1 75 360 3,154 5,606 1,135 2,018 12 4.32 4.32
66 N 3 13.2 240 300 1 300 1,080 3,154 5,606 3,311 5,887 12 12.60 12.60
67 N 3 13.2 480 112.5 1 113 530 3,154 5,606 1,671 2,971 12 6.38 6.36
68 N 3 13.2 480 150 2 300 560 3,154 5,606 3,532 6,219 12 6.72 13.44
69 N 3 13.2 480 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
70 N 3 13.2 480 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
71 N 3 13.2 480 300 1 300 1,080 3,154 5,606 3,311 5,887 12 12.60 12.60
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TABLE2.8. (contd)

North and South Substations: Existing Transformers: No Load Loss Anal, rsis, i

ExisttnGITransformerCharacteristics Operatin_lSc,hedule Energyconsumption Er er_lyDemand
Total Total Annual

Primary Secondary Total NoLoad Annual Annual No. IDemand Total
Voltage Voltage CalOaCh_ Capacity Loss Hours Hours Off-Peak Off-Peak MonthsISavtrigs Demand

ID SubstnPhase Ik_ _4"2 (kVA) No. (kVA) (watts) On-Peak ,Off-Peak , ,(kWh) (kWh) On-Peak(kW-mo) (kw-mo)

72 a 3 13.2 480 300 1 300 1,050 3,154 5,606 3,311 5,687 12 12.60 12.60
73 N 3 13.2 480 300 1 300 1,050 3,154 5,606 3,311 5,887 12 12.60 12.60
74 W 3 13.2 480 300 1 300 1,050 3,154 5,606 3,311 5,687 12 12.60 12.60
75 N 3 13.2 480 300 1 300 1,050 3,154 5,606 3,311 5,887 12 12.60 12.60
76 N 3 13.2 480 500 2 1,000 1,600 3,154 5,606 10,092 17,940 12 19.20 3840
77 N 3 13.2 480 750 1 750 1,800 3,154 5,606 5,676 10,092 12 21.60 21.60
78 N 3 13.2 480 750 6 4,500 1,800 3,154 5,606 34,059 60,549 12 21.60 129.60
79 N 3 13.2 480 1,000 1 1,000 2,100 3,154 5,606 6,623 11,773 12 25.20 25.20
80 N 3 13.2 4160 1,500 1 1,500 3,455 3,154 5,606 10,896 19,370 12 41.46 41.46
81 N 3 13.2 4160 2,000 1 2,080 4,205 3,154 5,606 13,261 23,575 12 50.46 50.46
82 S 1 13.2 208 10 1 10 73 3,154 5,606 230 409 12 0.88 0.88
83 S 1 13.2 208 10 2 20 73 3,154 5,606 460 819 12 0.88 1.75
84 S 1 13.2 208 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
85 _ 1 13.2 208 15 1 15 84 3,154 5,606 265 471 12 1.01 1.01
86 $ 1 13.2 208 25 3 75 118 3,154 5,606 1,116 1,985 12 1.42 4.25
87 S 1 13.2 208 37.5 3 113 166 3,154 5,606 1,570 2,792 12 1.99 5.98
88 S 1 13.2 208 37.5 6 225 166 3,154 5,606 3,141 5,584 12 1.99 11.95
89 S 1 13.2 208 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.66
90 S 1 13.2 208 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.66
91 S 1 13.2 208 50 3 150 185 3,154 5,606 1,750 3,112 12 2.22 6.66
92 S 1 13.2 208 75 1 75 285 3,154 5,606 899 1,598 12 3.42 3.42
93 S 1 13.2 208 75 3 225 285 3,154 5,606 2,696 4,793 12 3.42 10.26
94 S 1 13.2 208 75 4 300 285 3,154 5,606 3,595 6,391 12 3.42 13.68
95 S 1 13.2 208 100 3 300 355 3,154 5,606 3,359 5,971 12 4.26 12.78
96 S 1 13.2 208 100 r, 500 355 3,154 5,606 5,598 9,951 12 4.26 21.30
97 S 1 13.2 208 100 :_ 300 355 3,154 5,606 3,359 5,97_. 12 4.26 12.78
98 S 1 13.2 208 333 3 999 840 3,154 5,606 7,947 14,128 12 10.08 30.24
99 S 1 13.2 240 5 1 5 41 3,154 5,606 129 230 12 0.49 0.49
100 S 1 13.2 240 10 3 30 68 3,154 5,606 643 1,144 12 0.82 2.45
101 S 1 13.2 240 10 6 60 68 3,154 5,606 1,287 2,287 12 0.82 4.90
102 S 1 13.2 240 15 4 60 84 3,154 5,606 1,060 1,884 12 1.01 4.03
103 S 1 13.2 24_ 25 2 50 118 3,154 5,606 744 1,323 12 1.42 2.83
104 S 1 13.2 24t.., 25 12 300 118 3,154 5,606 4,465 7,939 12 1.42 16.99
105 S 1 13.2 240 37,5 23 863 168 3,154 5,606 12,040 21,405 12 1.99 45.82
108 S 1 13.2 240 50 60 3,000 165 3,154 5,608 35,005 62,231 12 2.22 133.20
107 $ 1 13.2 240 75 1 7_ 265 3,154 5,606 899 1,596 12 3.42 3.42
108 S 1 13.2 240 75 48 3,600 265 3,154 5,606 43,141 76,696 12 3.42 164.16
109 S 1 13.2 240 75 1 75 285 3,154 5,606 899 1,598 12 3.42 3.42
110 S 1 13.2 240 100 7 700 355 3,154 5,606 7,837 13,932 12 4.26 29.82
111 S 1 13.2 240 167 1 167 469 3,154 5,606 1,479 2,629 12 5.63 5.63
112 S 1 13.2 480 25 1 25 118 3,154 5,606 372 662 12 1.42 1.42
113 S 1 13.2 480 37.5 3 113 166 3,154 5,606 1,570 2,792 12 1.99 5.98
114 S 1 13.2 480 333 3 999 840 3,154 5,606 7,947 14,128 12 10.08 30.24
115 S 3 13.2 208 45 1 45 223 3,154 5,606 703 1,250 12 2.68 ?..68
116 S 3 13.2 208 75 1 75 360 3,154 5,606 1,135 2,018 12 4.32 4.32
117 S 3 13.2 208 75 1 75 360 3,154 5,606 1,135 2,018 12 4.32 4.32
118 S 3 13.2 208 75 1 75 360 3,154 5,606 1,135 2,018 12 4.32 4.32
119 S 3 13.2 208 75 1 75 360 3,154 5,606 1,135 2,018 12 4.32 4.32
120 S 3 13.2 208 75 2 150 360 3,154 5,606 2,271 4,037 12 4.32 8.64
121 S 3 13.2 208 112.5 1 113 530 3,164 5,606 1,671 2,971 12 6.36 6.36
122 S 3 13.2 208 112.5 1 113 530 3,154 5,606 1,671 2,971 12 6.36 6.36
123 S 3 13.2 208 112.5 1 113 530 3,154 5,606 1,671 2,971 12 6.36 6.36
124 S 3 13.2 208 150 2 300 560 3,154 5,606 3,532 6,279 12 6.72 13.44
125 S 3 13.2 208 150 1 150 560 3,154 5,606 1,768 3,140 12 6.72 6.72
126 S 3 13.2 208 150 2 300 560 3,154 5,606 3,532 6,279 12 6.72 13.44
127 S 3 13.2 208 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
128 $ 3 13.2 208 225 2 450 880 3,154 5,606 5,550 9,867 12 10.56 21.12
129 S 3 13.2 208 225 2 450 880 3,154 5,606 5,550 9,867 12 10.56 21.12
130 S 3 13.2 208 750 1 750 1,800 3,154 5,606 5,676 10,(_2 12 21.60 21.60
131 S 3 13.2 206 750 1 750 1,800 3,154 5,606 5,676 10,092 12 21.60 21.60
132 S 3 13.2 208 1,O00 1 1,O00 2,100 3,154 5,608 6,623 11,773 12 25.20 2520
133 S 3 13.2 208 1,500 2 3,000 2,900 3,154 5,606 18,291 32,517 12 34.80 69.60
134 S 3 13.2 480 45 2 gO 223 3,154 5,606 1,407 2,500 12 2.68 5.35
135 S 3 13.2 480 112.5 1 113 530 3,154 5,606 1,671 2,971 12 6.36 636
136 S 3 13.2 480 150 1 150 560 3,154 5,606 1,768 3,140 12 6.72 672
137 S 3 13.2 480 150 1 150 560 3,154 5,606 1,768 3,140 12 6.72 6.72
138 S 3 13.2 480 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56
139 S 3 13.2 480 225 1 225 880 3,154 5,606 2,775 4,934 12 10.56 10.56

2.28



.TABLE2.9. Characteristics of ImprovedSilicon Steel Transformers
North and South Substation: Improved Silicon Steel Transformers: No Load Loss Analysis

ImprovedSiliconSteelTransformerCharacteristics Opemtin_lSchedule EnergyConsumption EnergyDemand
Total Total Annual

Primary Secondary Total NoLoad Annual Annual No. Demand Total
Voltage Voltage Capacity iCapacity Loss Hours Hounl On-Peak Off.Peak Months Savings Demand

ID Substnj Phase..... (kV) (V) (kVA) iNo. (kVA) (watts) On-Peak Off-Peak (kWh) (kWh) On-Peak(kW-mo) (kW-mo)

1 N 1 13.2 208 10 1 10 55 3,154 5,606 173 307 12 0.66 0.66
2 N 1 13.2 208 10 1 10 55 3,154 5,606 173 307 12 0.66 0.66
3 N 1 13.2 208 15 2 30 63 3,154 5,606 397 706 12 0.76 1.51
4 N 1 13.2 208 15 1 15 63 3,154 5,606 199 353 12 0.76 0.76
5 N 1 13.2 208 25 3 75 89 3,154 5,606 837 1,488 12 1.06 3.19
6 N 1 13.2 208 25 3 75 89 3,154 5,606 637 1,488 12 1.06 3.19
7 N 1 13.2 208 37.5 6 225 125 3,154 5,606 2,356 4,188 12 1.49 8.96
8 N 1 13.2 208 37.5 3 113 125 3,154 5,606 1,178 2,094 12 1.49 4.48
9 N 1 13.2 208 50 6 300 139 3,154 5,606 2,625 4,667 12 1.67 9.99

10 N 1 13.2 208 50 3 150 139 3,154 5,606 1,313 2,334 12 1.67 5.00
11 N 1 13.2 208 50 1 50 139 3,154 5,606 438 778 12 1.67 1.67
12 N 1 13.2 208 75 2 150 214 3,154 5,606 1,348 2,397 12 2.57 5.13
13 N 1 13.2 208 75 13 975 214 3,154 5,606 8,763 15,579 12 2.57 33.35
14 N 1 13.2 208 75 6 450 214 3,154 5,606 4,044 7,190 12 2.57 15.39
15 N I 13,2 208 75 6 450 214 3,154 5,606 4,044 7,190 12 2.57 15.39
16 N 1 13.2 208 100 3 300 266 3,154 5,606 2,519 4,478 12 3.20 9.59
17 N 1 13.2 208 100 13 1,300 266 3,154 5,606 10,915 19,405 12 3.20 41.54
18 N 1 13.2 208 100 6 600 266 3,154 5,606 5,038 8,956 12 3.20 19.17
19 N 1 13.2 208 100 9 900 266 3,154 5,606 7,557 13,434 12 3.20 28.76
20 N 1 13.2 208 100 2 200 266 3,154 5,606 1,679 2,985 12 3,20 6.39
21 N 1 13.2 208 333 3 999 630 3,154 5,606 5,960 10,596 12 7.56 22.68
22 N 1 13.2 240 10 8 80 51 3,154 5,606 1,287 2,287 12 0.61 4.90
23 N 1 13.2 240 10 1 10 51 3,154 5,606 161 286 12 0.61 061
24 N 1 13.2 240 15 1 15 63 3,154 5,606 199 353 12 0.76 0.76
25 N 1 13.2 240 15 1 15 63 3,154 5,606 199 353 12 0.76 0.76
26 N 1 13.2 240 15 1 15 63 3,154 5,606 199 353 12 0.76 0.76
27 N 1 13.2 240 15 1 15 63 3,154 5,606 199 353 12 0.76 076
28 N 1 13.2 240 25 6 150 89 3,154 5,606 1,675 2,977 12 1.06 •6,37
29 N 1 13.2 240 25 3 75 89 3,154 5,606 637 1,488 12 1.06 3.19
30 N 1 13.2 240 25 1 25 89 3,154 5,606 279 496 12 1.08 1.08
31 N 1 13.2 240 25 1 25 89 3,154 5,606 279 496 12 1.06 1.06
32 N 1 13.2 240 37.5 1 38 125 3,154 5,606 3,93 698 12 1.49 1.49
33 N 1 13.2 240 37.5 1 38 125 3,154 5,606 393 698 12 1.49 1.49
34 N 1 13.2 240 37.5 12 450 125 3,154 5,606 4,711 8,376 12 1.49 17.93
35 N 1 13.2 240 50 3 150 139 3,154 5,606 1,313 2,334 12 1.67 5.00
36 N 1 13.2 240 50 3 150 139 3,154 5,606 1,313 2,334 12 1.67 5.00
37 N 1 13.2 240 50 16 800 139 3,154 5,606 7,001 12,446 12 1.67 26.64
38 N 1 13.2 240 50 7 350 139 3,154 5,606 3,063 5,445 12 1.67 11.68
39 N 1 13.2 240 75 6 450 214 3,154 5,606 4,044 7,190 12 2.57 15.39
40 N 1 13.2 480 15 3 45 63 3,154 5,606 596 1,G60 12 0.76 2.27
41 N 1 13.2 480 50 3 150 139 3,154 5,606 1,313 2,334 12 1.67 5.00
42 N 1 13.2 480 50 3 150 139 3,154 5,606 1,313 2,334 12 1.67 500
43 N 1 13.2 480 100 3 300 266 3,154 5,606 2,519 4,478 12 3.20 9.59
44 N 1 132 480 100 3 300 266 3,154 5,606 2,519 4,478 12 3.20 9.59
45 N 1 13.2 480 167 3 501 352 3,154 5,606 3,328 5,916 12 4.22 12.66
46 N 1 13,2 480 333 3 999 630 3,154 5,606 5,960 10,596 12 7.56 22.68
47 N 1 13.2 4160 37.5 3 113 125 3,154 5,606 1,178 2,094 12 1.49 4.48
48 N 3 13.2 208 25 1 25 112 3,154 5,606 352 627 12 1.34 1.34
49 N 3 13.2 208 45 1 45 167 3,154 5,606 527 938 12 2.01 2.01
50 N 3 13.2 208 45 1 45 167 3,154 5,606 527 938 12 2.01 2.01
51 N 3 13.2 208 75 2 150 270 3,154 5,606 1,703 3,027 12 3.24 6.48
52 N 3 13.2 208 75 2 150 270 3,154 5,606 1,703 3,027 12 3.24 6.48
53 N 3 13.2 208 112.5 1 113 398 3,154 5,606 1,254 2,229 12 4.77 4.77
54 N 3 13.2 208 150 2 300 420 3,154 5,606 2,649 4,709 12 5.04 10.08
55 N 3 13.2 208 150 1 150 420 3,154 5,606 1,325 2,355 12 5.04 5.04
56 N 3 13.2 208 150 1 150 420 3,154 5,606 1,325 2,355 12 5.04 5.04
57 N 3 13.2 206 150 1 150 420 3,154 5,606 1,325 2,355 12 5.04 5.04
58 N 3 13.2 208 225 1 225 660 3,154 5,606 2,081 3,700 12 7.92 7.92
59 N 3 13.2 208 225 1 225 660 3,154 5,606 2,081 3,700 12 7.92 7.92
60 N 3 13.2 208 225 1 225 660 3,154 5,606 2,081 3,700 12 7.92 7.92
61 N 3 13.2 208 300 1 300 788 3,154 5,606 2,483 4,415 12 9.45 9.45
62 N 3 13.2 208 300 3 900 7P_3 3,154 5,606 7,450 13,245 12 9.45 28.35
63 N 3 13.2 208 300 1 300 768 3,154 5,606 2,483 4,415 12 9.45 9.45
64 N 3 13.2 208 350 1 350 891 3,154 5,606 2,810 4,995 12 10.69 10.69
65 N 3 13.2 240 75 1 75 270 3,154 5,606 651 1,514 12 3.24 3.24
66 N 3 13.2 240 300 1 300 788 3,154 5,606 2,483 4,415 12 9.45 9.45
67 N 3 13.2 480 112.5 1 113 398 3,154 5,606 1,254 2,229 12 4.77 4.77
68 N 3 13.2 480 150 2 300 420 3,154 5,606 2,649 4,709 12 5.04 10.08
69 N 3 13.2 480 225 1 225 660 3,154 5,608 2,081 3,700 12 7.92 7.92
70 N 3 13.2 480 225 1 225 660 3,154 5,606 2,081 3,700 12 7.92 7.92
71 N 3 13.2 480 300 1 300 788 3,154 5,606 2,483 4,415 12 9.45 9.45
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_. (contd)

North and South Substation: Improved Silicon Steel Transformers: No Load Loss Analysis
ImprovedSiliconSteelTransformerChamctertstCs , Operatiw Sched,u,le EnergyConsumption EnergyDemand

Total Total Annual
Primary Secondar_ Total NoLoad Annual Annual No. Demand Total
Voltage Voltage Capacity 'CaDac_ Loss Hours Hours On-Peak Off-Peak Months Savtrtgs Demand

ID Substn...;Phase (kV) (V) (WA) No. (kVA) (watts) On.Peak Off-Peak (kWh) (kWh) On-Peak(kW.mo) (kW-mo)

72 N 3 13.2 480 300 1 300 788 3,154 5,608 2,483 4,415 12 9.45 9.45
73 N 3 13.2 480 300 1 300 788 3,154 5,606 2,483 4,415 12 9.45 9.45
74 N 3 13.2 480 300 1 3_ 788 3,154 5,606 2,483 4,415 12 9.45 9.45
75 N 3 13.2 480 300 1 300 788 3,154 5,606 2,483 4,415 12 9.45 9.45
76 N 3 13.2 480 500 2 1,000 1,200 3,154 5,606 7,569 13,455 12 14.40 28.80
77 N 3 13.2 480 750 1 750 1,350 3,154 5,606 4,257 7,569 12 16.20 16.20
78 N 3 13.2 480 750 6 4,500 1,350 3,154 5,606 25,544 45,412 12 16.20 97.20
79 N 3 13.2 480 1,080 1 1,000 1,575 3,154 5,606 4,967 8,830 12 18.90 18.90
80 N 3 13.2 4160 1,500 1 1,500 2,591 3,154 5,606 8,172 14,528 12 31.10 31.10
81 N 3 13.2 4160 2,000 1 2,000 3,154 3,154 5,606 9,946 17,681 12 37.85 37.85
82 S 1 13.2 208 10 1 10 55 3,154 5,606 0 307 12 0.66 0.68
83 S 1 13.2 208 10 2 20 55 3,154 5,606 0 614 12 0.66 1.31
84 S 1 13.2 208 15 1 15 63 3,154 5,606 0 353 12 0.76 076
85 S 1 13.2 208 15 1 15 63 3,154 5,606 0 353 12 076 0.76
86 S 1 13.2 208 25 3 75 89 3,154 5,606 0 1,488 12 1.08 3.19
87 S 1 13.2 208 37.5 3 113 125 3,154 5,606 0 2,094 12 1.49 4.48
88 S 1 13.2 208 37.5 6 225 125 3,154 5,606 0 4,188 12 1.49 8.96
89. S 1 13.2 208 50 3 150 139 3,154 5,606 0 2,334 12 1.67 5.00
90 S 1 13.2 208 50 3 150 139 3,154 5,608 0 2,334 12 1.67 5.00
91 S 1 13.2 208 50 3 150 139 3,154 5,606 0 2,334 12 1.67 500
92 S 1 13.2 208 75 1 75 214 3,154 5,606 0 1,198 12 2.57 2.57
93 S 1 13.2 206 75 3 225 214 3,154 5,606 0 3,595 12 2.57 7.70
94 S 1 13.2 208 75 4 300 214 3,154 5,606 0 4,793 12 2.57 10.26
95 S 1 13.2 208 100 3 300 266 3,154 5,606 0 4,478 12 3.20 9.59
96 S 1 13.2 208 100 5 500 266 3,154 5,606 0 7,464 12 3.20 15.98
97 S 1 13.2 208 100 3 300 266 3,154 5,606 0 4,478 12 3.20 9.59
98 S 1 13.2 208 333 3 999 630 3,154 5,606 0 10,596 12 7.56 22.68
99 S 1 13.2 240 5 1 5 31 3,154 5,606 0 172 12 0.37 0.37

100 S 1 13.2 240 10 3 30 51 3,154 5,606 0 858 12 0.61 1.84
101 S 1 13.2 240 10 6 60 51 3,154 5,606 0 1,716 12 0.61 3.67
102 S 1 13.2 240 15 4 60 63 3,154 5,606 0 1,413 12 0.76 3.92
103 S 1 13.2 240 25 2 50 89 3,154 5,606 0 992 12 1.08 2.12
104 S 1 13.2 240 25 12 300 89 3,154 5,606 0 5,954 12 1.06 12.74
105 S 1 13.2 240 37.5 23 863 125 3,154 5,606 0 16,054 12 1.49 34.36
108 S 1 13.2 240 50 60 3,000 139 3,154 5,606 0 46,673 12 1.67 99._0
107 S 1 13.2 240 75 1 75 214 3,154 5,606 0 1,198 12 2.57 2.57
108 S 1 13.2 240 75 48 3,600 214 3,154 5,606 0 57,522 12 2.57 123.12
10g S 1 13.2 240 75 1 75 214 3,154 5,606 0 1,108 12 2.57 2.57
110 S 1 13.2 240 100 7 700 266 3,154 5,606 0 10,449 12 3.20 22.37
111 S 1 13.2 240 167 1 167 352 3,154 5,606 0 1,972 12 4.22 4.22
112 S 1 13.2 480 25 1 25 89 3,154 5,606 0 496 12 1.06 1.06
113 S 1 13.2 480 37.5 3 113 125 3,154 5,606 0 2,094 12 1.49 4.48
114 S 1 13.2 480 333 3 999 630 3,154 5,606 0 10,596 12 7.56 22.68
115 S 3 13.2 208 45 1 45 167 3,154 5,606 0 938 12 2.01 2.01
116 S 3 13.2 206 75 1 75 270 3,154 5,606 0 1,514 12 3.24 3.24
117 S 3 13.2 208 75 1 75 270 3,154 5,606 0 1,514 12 3.24 3.24
118 S 3 13.2 206 75 1 75 270 3,154 5,606 0 1,514 12 3.24 3.24
119 S 3 13.2 206 75 1 75 270 3,154 5,606 0 1,514 12 3.24 3.24
120 S 3 13.2 208 75 2 150 270 3,154 5,606 0 3,027 12 3.24 6.48
121 S 3 13.2 208 112.5 1 113 398 3,154 5,606 0 2,229 12 4.77 4.77
122 S 3 13.2 208 112.5 1 113 396 3,154 5,606 0 2,229 12 4.77 4.77
123 S 3 13.2 208 112.5 1 113 398 3,154 5,606 0 2,229 12 4.77 4.77
124 S 3 13.2 208 150 2 300 420 3,154 5,606 0 4,709 12 5.04 10.08
125 S 3 13,2 208 150 1 150 420 3,154 5,606 0 2,355 12 5.04 5.04
126 S 3 13.2 208 150 2 300 420 3,154 5,606 0 4,709 12 5.04 10.08
127 S 3 13.2 208 225 1 225 660 3,154 5,606 0 3,700 12 7.92 7.92
128 S 3 13.2 20e 225 2 450 660 3,154 5,606 0 7,400 12 7.92 15.84
129 S 3 13.2 208 225 2 450 660 3,154 5,606 0 7,400 12 7.92 15.84
130 S 3 13.2 208 750 1 750 1,350 3,154 5,606 0 7,599 12 16.20 16.20
131 S 3 13.2 208 750 1 750 1,350 3,154 5,606 0 7,569 12 16.20 16.20
132 S 3 13.2 208 1,000 1 1,000 1,575 3,154 5,606 0 8,830 12 18.90 18.90
133 S 3 13.2 208 1,500 2 3,000 2,175 3,154 5,606 O 24,388 12 26.10 52.20
134 S 3 13.2 480 45 2 90 167 3,154 5,606 0 1,875 12 2.01 4.01
135 S 3 13.2 480 112.5 1 113 398 3,154 5,606 0 2,229 12 4.77 4.77
136 S 3 13.2 480 150 1 150 420 3,154 5,606 0 2,355 12 5.04 5.04
137 S 3 13.2 480 150 1 150 420 3,154 5,606 0 2,355 12 5.04 5.04
138 S 3 13.2 480 225 1 225 660 3,154 5,606 0 3,700 12 7.92 7.92
139 S 3 13.2 480 225 1 225 860 3,154 5,606 0 3,700 12 7.92 7.92
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TABLE2,10. Characteristics of AmorphousCore Transformers

North and South Substations: Amphorous Core Transformers: No Load Loss Analysis
Improved Silicon Steel Transformer Characteristics Operatin_ Schedule Energy Consumption Energy ,Demand

Total Total Annual

Primary SecondaP/ Total No Loed Annual Annual No. Demand Total

Voltage Voltage Capacity Capacity Loss Hour= Hours On-Peak Off-Peak Months Savings Demand

ID Substn. Phase IkV) (V) (kVA) No. (kVA) (watts} On-Peak Off.Peak (kWh) (kWh) On-Peak (kW-mo) (kW-mo)

1 N 1 13.2 208 10 1 10 22 3,154 5,606 69 123 12 0.26 0.26
2 N 1 13.2 208 10 1 10 22 3,154 5,606 69 123 12 0.26 0.26
3 N 1 13.2 208 15 2 30 25 3,154 5,606 159 283 12 0.30 0.60
4 N 1 13.2 208 15 1 15 25 3,154 5,606 79 141 12 0.30 0.30

5 N 1 13.2 208 25 3 75 35 3,154 5,608 335 595 12 0.42 1.27
6 N 1 13.2 208 25 3 75 35 3,164 5,606 335 595 12 0.42 1.27
7 N 1 13.2 208 37.5 6 225 50 3,154 5,606 942 1,675 12 0.60 3.59
8 N 1 13.2 208 37.5 3 113 50 3,154 5,606 471 838 12 0.60 1.79

9 N 1 13.2 208 50 6 300 56 3,154 5,606 1,050 1,867 12 0.67 4.00
10 N 1 13.2 208 50 3 150 56 3,154 5,606 525 933 12 0.67 2.00
11 N 1 13.2 208 50 1 50 56 3,154 5,606 175 311 12 0.67 0.67
12 N 1 13.2 208 75 2 150 86 3,154 5,606 539 959 12 1.03 2.05
13 N 1 13.2 208 75 13 975 86 3,154 5,606 3,505 6,232 12 1.03 13.34
14 N 1 13.2 208 75 6 450 86 3,154 5,606 1,618 2,876 12 1.03 6.16
15 N 1 13.2 208 75 6 450 86 3,154 5,606 1,618 2,876 12 1.03 6.16
16 N 1 13.2 208 100 3 300 107 3,154 5,606 1,008 1,791 12 1.28 3.83

17 N 1 13.2 206 100 13 1,300 107 3,154 5,606 4,366 7,762 12 1.28 16.61
18 N 1 13.2 208 100 6 600 107 3,154 5,606 2,015 3,582 12 1.28 7.67
19 N 1 13.2 208 100 9 900 107 3,154 5,606 3,023 5,374 12 1.28 11.50
20 N 1 13.2 208 100 2 200 107 3,154 5,606 672 1,194 12 1.28 2.56

21 N 1 13.2 208 333 3 999 252 3,154 5,606 2,384 4,238 12 3,02 9.07
22 N 1 13.2 240 10 8 80 20 3,154 5,606 515 915 12 0.24 1.96
23 N 1 13.2 240 10 1 10 20 3,154 5,606 64 114 12 0.24 0.24
24 N 1 13.2 240 15 1 15 25 3,154 5,506 79 141 12 0.30 0.30
25 N 1 13.2 240 15 1 15 25 3,154 5,606 79 141 12 030 0.30
26 N 1 13.2 240 15 1 15 25 3,154 5,606 79 141 12 0.30 0.30
27 N 1 13.2 240 15 1 15 25 3,164 5,606 79 141 12 030 0.30

28 N 1 13.2 240 25 6 150 35 3,164 5,606 670 1,191 12 0.42 2.55
29 N 1 13.2 240 25 3 75 35 3,154 5,606 335 595 12 0.42 1.27
30 N 1 13.2 240 25 1 25 35 3,154 5,606 112 198 12 0.42 042
31 N 1 13.2 240 25 1 25 35 3,154 5,606 112 198 12 0.42 0.42
32 N 1 13.2 240 37.5 1 38 50 3,154 5,606 157 279 12 0.60 0.60
33 N 1 13.2 240 37.5 1 38 50 3,154 5,606 157 279 12 0.60 0.60

34 N 1 13.2 240 37.5 12 450 50 3,154 5,606 1,885 3,350 12 0.60 7.17
35 N 1 132 240 50 3 150 56 3,154 5,606 525 933 12 0.67 2.00
36 N 1 13.2 240 50 3 150 56 3,154 5,606 525 933 12 067 2.00
37 N 1 13.2 240 50 16 800 56 3,164 5,606 2,800 4,978 12 0.67 10.66
38 N 1 13.2 240 50 7 350 56 3,154 5,606 1,225 2,178 12 0.67 4.66

39 N 1 13.2 240 75 6 450 86 3,154 5,606 1,618 2,876 12 1.03 6.16
40 N 1 13.2 480 15 3 45 25 3,154 5,606 238 424 12 0.30 091

41 N 1 13.2 480 50 3 150 56 3,154 5,606 525 933 12 0.67 2.03
42 N 1 13.2 480 50 3 150 56 3,164 5,606 525 933 12 0.67 2.00
43 N 1 13.2 480 100 3 300 107 3,154 5,606 1,008 1,791 12 1.28 3.83

44 N 1 13.2 480 100 3 300 107 3,154 5,606 1,008 1,791 12 1.28 3.83
45 N 1 13.2 480 167 3 501 141 3,154 5,606 1,331 2,386 12 1.69 5.07
46 N 1 13.2 480 333 3 999 252 3,154 5,606 2,384 4,238 12 3.02 9.07
47 N 1 13.2 4160 37.5 3 113 50 3,154 5,606 471 838 12 0.60 1.79
48 N 3 13.2 208 25 1 25 45 3,154 5,606 141 251 12 0.54 0.54
49 N 3 13.2 208 45 1 45 67 3,154 5,606 211 375 12 0.80 0.80

50 N 3 13.2 208 45 1 45 67 3,154 5,606 211 375 12 0.80 0.80
51 N 3 13.2 208 75 2 150 108 3,154 5,606 681 1,211 12 1.30 2.59
52 N 3 13.2 208 75 2 150 108 3,154 5,608 681 1,211 12 1.30 2.59
53 N 3 13.2 208 112.5 1 113 159 3,154 5,606 501 891 12 1.91 1.91

54 N 3 13.2 206 150 2 300 168 3,154 5,606 1,060 1,884 12 2 02 4.03
55 N 3 13.2 208 150 1 150 168 3,154 5,606 530 942 12 2.02 2.02
56 N 3 13.2 208 150 1 150 168 3,154 5,606 530 942 12 2.02 2.02
57 N 3 13.2 208 150 1 150 168 3,154 5,606 530 942 12 202 2.02
58 N 3 13.2 208 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17
59 N 3 13.2 208 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17

60 N 3 13.2 208 225 1 225 264 3,154 5,606 833 1,460 12 3.17 3.17
61 N 3 13.2 208 300 1 300 315 3,154 5,606 993 1,768 12 3.78 3.78
6"_' N 3 13.2 208 300 3 900 315 3,164 5,606 2,980 5,298 12 3.78 11.34
63 N 3 13.2 208 300 1 300 315 3,154 5,606 993 1,766 12 3.78 3.78
64 N 3 13.2 208 350 1 350 356 3,154 5,606 1,124 1,99e 12 4.28 4.28
65 N 3 13.2 240 75 1 75 108 3,154 5,606 341 605 12 1.30 1.30
68 N 3 13.2 240. 300 1 300 315 3,154 5,606 993 1,768 12 3.78 3.78
67 N 3 13.2 480 112.5 1 113 159 3,154 5,606 50! 891 12 1.91 1.91

68 N 3 13.2 480 150 2 300 168 3,154 5,606 1,080 1,884 12 2.02 4.03
69 N 3 13.2 480 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17

70 N 3 13.2 480 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17
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TABLE2,,10. (contd)
North and South Substations: AmphorousCore Transformers:No Load LossAnalysis

ImprovedSilicon Steel TransformerCharacteristics Operatin_ScheduleI EnergyConsumption EnergyDemand
t Total Total Annual

PrimarySecondary Total NoLoad Annual Annual No. Demand Total
Voltage Voltage Capac_ Capac_y Loss Hours Hours On-Peak Off-Peak Months Savings Demand

ID Substn.Phase (kV) (V) (kVA) No. (kVA) (watts) On-Peak Off-Peak (kWh) (IdNh) On-Peak (kW-mo) (kW-mo)

71 N 3 13.2 480 300 1 300 315 3,154 5,606 993 1,766 12 3.78 3.78
72 N 3 13.2 480 300 1 300 315 3,154 5,606 993 1,766 12 3.78 3.78
73 N 3 13.2 480 300 I 300 315 3,154 5,606 993 1,766 12 3.76 3.78
74 N 3 13.2 480 300 1 300 315 3,154 5,606 993 1,766 12 3.78 3.78
75 N 3 13.2 480 300 1 300 315 3,154 5,606 993 1,766 12 3.78 3.78
76 N 3 13.2 480 500 2 1,000 480 3,154 5,606 3,027 5,382 12 5.76 11.52
77 N 3 13,2 480 750 1 750 540 3,154 5,606 1,703 3,027 12 6,48 6.48
78 N 3 13.2 480 750 6 4,500 540 3,154 5,606 10,218 18,165 12 6.48 38.88
79 N 3 13.2 480 1,080 1 1,000 630 3,154 5,606 1,987 3,532 12 7.56 7.56
80 N 3 13.2 4160 1,500 1 1,500 1,037 3,154 5,606 3,269 5,811 12 12.44 12.44
81 N 3 13.2 4160 2,000 1 2,080 1,262 3,154 5,606 3,978 7,072 12 15.14 15.14
82 S 1 13.2 208 10 1 10 22 3,154 5,606 69 123 12 0.26 0.26
83 S 1 13.2 208 10 2 20 22 3,154 5,606 138 246 12 0.26 0.53
84 S 1 13.2 208 15 1 15 25 3,154 5,606 79 141 12 0.30 0.30
85 S 1 13.2 208 15 1 15 25 3,154 5,606 79 141 12 0.30 0.30
86 S 1 13.2 208 25 3 75 35 3,154 5,606 335 595 12 0.42 1.27
87 S 1 13.2 208 37.5 3 113 50 3,154 5,606 471 838 12 0.60 1.79
88 S 1 13.2 208 37.5 6 225 50 3,154 5,606 942 1,675 12 0.60 3.59
8g S 1 13.2 208 50 3 150 56 3,154 5,606 525 933 12 0.67 2.03
90 S 1 13.2 208 50 3 150 56 3,154 5,606 525 933 12 0.67 2.03
gl S 1 13.2 208 50 3 150 56 3,154 5,606 525 933 12 0.67 2.00
92 S 1 13.2 208 75 1 75 86 3,154 5,606 270 479 12 1.03 1.03
93 S 1 13.2 208 75 3 225 86 3,154 5,606 809 1,438 12 1.03 3.08
94 S 1 13.2 208 75 4 300 86 3,154 5,606 1,079 1,917 12 1.03 4.10
95 S 1 13.2 208 100 3 300 107 3,154 5,606 1,008 1,791 12 1.28 3.83
96 S 1 13.2 208 100 5 500 107 3,154 5,606 1,679 2,985 12 1.28 6.39
97 S 1 13.2 208 100 3 300 107 3,154 5,606 1,008 1,791 12 1.28 383
98 S 1 13.2 208 333 3 999 252 3,154 5,606 2,384 4,238 12 3.02 9.07
99 S 1 13.2 240 5 1 5 12 3,154 5,606 39 69 12 0.15 0.15

100 S 1 13.2 240 10 3 30 20 3,154 5,606 193 343 12 0.24 0.73
101 S 1 13,2 240 10 6 60 20 3,154 5,606 386 686 12 0.24 1.47
102 S 1 13.2 240 15 4 60 25 3,154 5,606 318 565 12 0.30 1.21
103 S 1 13.2 240 25 2 50 35 3,154 5,606 223 397 12 0.42 0.85
104 S 1 13.2 240 25 12 300 35 3,154 5,606 1,340 2,382 12 0.42 5.10
105 S 1 13.2 240 37.5 23 863 50 3,154 5,606 3,612 6,422 12 0.60 13.74
106 S 1 13.2 240 50 60 3,000 56 3,154 5,606 10,501 18,669 12 0.67 39.96
107 S 1 13.2 240 75 1 75 86 3,154 5,606 270 479 12 1.03 1.03
108 S 1 13.2 240 75 48 3,600 86 3,154 5,606 12,942 23,089 12 1.03 49.25
109 S 1 13.2 240 75 1 75 86 3,154 5,606 270 479 12 1.03 1.03
110 S 1 13.2 240 100 7 700 107 3,154 5,606 2,351 4,180 12 1.28 8.95
111 S 1 13.2 240 167 1 167 141 3,154 5,606 444 789 12 1.69 1.89
112 S 1 13.2 480 25 1 25 35 3,154 5,606 112 196 12 0.42 0.42
113 S 1 13.2 480 37.5 3 113 50 3,154 5,606 471 838 12 0.60 1.79
114 S 1 13.2 480 333 3 999 252 3,154 5,606 2,384 4,238 12 3.02 9.07
115 S 3 13.2 208 45 1 45 67 3,154 5,606 211 375 12 0.80 0.80
116 S 3 13.2 208 75 1 75 108 3,154 5,606 341 605 12 1.:30 1.30
117 S 3 13.2 208 75 1 75 108 3,154 5,606 341 605 12 1.30 1.30
118 S 3 13.2 208 75 1 75 108 3,154 5,606 341 605 12 1.30 1.30
119 S 3 13.2 208 75 1 75 108 3,154 5,606 341 605 12 1.30 1.30
120 S 3 13.2 208 75 2 150 108 3,154 5,606 681 1,211 12 1.30 2.59
121 S 3 13.2 208 112.5 1 113 159 3,154 5,606 501 891 12 1.91 1.91
122 S 3 13.2 208 112.5 1 113 159 3,154 5,606 501 891 12 1.91 1.91
123 S 3 13.2 208 112.5 1 113 159 3,154 5,606 501 891 12 1.91 1.91
124 S 3 13.2 208 150 2 300 168 3,154 5,606 1,060 1,884 12 2.02 4.03
125 S 3 13.2 208 150 1 150 168 3,154 5,606 530 942 12 2.02 2.02
126 S 3 13.2 208 150 2 300 168 3,154 5,606 1,080 1,884 12 2.02 4.03
127 S 3 13.2 208 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17
128 S 3 13.2 208 225 2 450 264 3,154 5,606 1,665 2,960 12 3.17 6,34
129 S 3 13.2 208 225 2 450 264 3,154 5,606 1,665 2,960 12 3.17 6.34
130 S 3 13.2 208 750 1 750 540 3,154 5,606 1,703 3,027 12 6.48 6.46
131 S 3 13.2 208 750 1 750 540 3,154 5,606 1,703 3,027 12 6.46 6.48
132 S 3 13.2 208 1,000 1 1,000 630 3,154 5,606 1,987 3,532 12 7.56 7.56
133 S 3 13.2 208 1,500 2 3,000 870 3,154 5,606 5,467 9,755 12 10.44 20.88
134 S 3 13.2 480 45 2 90 67 3,154 5,606 422 750 12 0.80 1.61
135 S 3 13.2 480 112.5 1 113 159 3,154 5,606 501 891 12 1.91 1.91
136 S 3 13.2 480 150 1 150 168 3,154 5,606 530 g42 12 2.02 2.02
137 S 3 13.2 480 150 1 150 168 3,154 5,606 530 942 12 2.02 2.02
138 S 3 13.2 480 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17
139 S 3 13.2 480 225 1 225 264 3,154 5,606 833 1,480 12 3.17 3.17
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TABLE 2.11. SiliconSteel TransformerERO EconomicParameters

Ir__royed SiliconSteel EconomicParameters
Economic Parameters FirstYear,Savings(RII , LifeC_le Colt

I I I 1 i IFirst Cost FirstCost Life Failure Energy Demand E nd Total NPV NPVR
ID RI ($) ROF I$} (Years) (Years} (MBtu) ,INV.mo $ , ($} SIR ($} I SIR

1 1,203 469 25 24 1 0 5 1 7 -1,069 0.11 0 1.00
2 1,203 1,070 25 3 1 0 5 1 7 -214 0.82 -19 0.98
3 3,017 2,682 25 3 1 1 13 3 16 -565 0.81 -72 0.97
4 1,509 589 25 24 1 0 6 2 8 -1,351 0.10 -1 100
5 6,025 5,356 25 3 3 1 27 7 33 -1,114 0.82 -136 0.97
S 6,025 3,763 25 12 3 1 27 7 33 -3,369 0.44 -61 0.98
7 15,137 13,457 25 3 7 3 75 19 93 -2,666 0.82 -236 0.98
8 7,569 3,071 25 23 4 1 37 9 47 -6,499 0.14 -5 1.00
9 17,805 15,828 25 3 8 3 83 21 104 -3,250 0.82 -376 0.98

10 8,902 5,560 25 12 4 2 42 10 52 -4,943 0.44 -83 0.99
11 2,967 1,158 25 24 1 1 14 3 17 -2,829 0.11 -1 1.00
12 7,465 6,636 25 3 4 2 43 11 53 -1,219 0.84 -41 0.99
13 46,523 30,307 25 12 28 11 278 69 347 -25,969 0.46 -75 1.00
14 22,395 12,933 25 14 13 5 128 32 160 -13,470 0.40 -24 1.00
15 22,395 8,737 25 24 13 5 128 32 160 -19,371 0.14 0 1.00
16 13,183 11,719 25 3 8 3 80 20 100 -2,081 0.84 -16 1.00
17 57,125 35,680 25 12 34 14 346 87 432 -30,227 0.47 34 1.00
18 26,365 11,570 25 21 16 6 160 40 199 -20,828 0.21 14 1.00
19 39,548 15,428 25 24 24 10 239 60 299 -33,946 0.14 8 1.00
20 8,788 3,566 25 23 5 2 53 13 66 -7,351 0.16 2 1.00
21 40,375 23,316 25 14 19 8 189 47 236 -25,394 0.37 -593 0.97
22 9,625 3,905 25 23 4 2 41 10 51 -8,394 0.13 -10 1.00
23 1,203 752 25 12 1 0 5 1 6 -674 0.44 -11 0.98
24 1,509 662 25 21 1 0 6 2 8 -1,247 0.17 -4 0.99
25 1,509 774 25 17 1 0 6 2 8 -1,087 0.28 -9 0,99
26 1,509 589 25 24 1 0 6 2 8 -1,351 0.10 -1 1.00
27 1,509 1,451 25 1 1 0 6 2 8 -127 0.92 -42 0.97
28 12,051 4,889 25 23 5 2 53 13 66 -10,472 0.13 -13 1.00
29 6,025 5,794 25 1 3 1 27 7 33 -495 0.92 -156 0.97
30 2,008 1,931 25 1 1 0 9 2 11 -165 0.92 -52 0.97
31 2,008 991 25 18 1 0 9 2 11 -1,495 0.26 -9 0.99
32 2,523 2,426 25 1 1 0 12 3 16 -186 0.93 -46 0.98
33 2,523 2,243 25 3 1 0 12 3 16 -444 0.82 -39 0.98
34 30,275 12,283 25 23 15 6 149 37 187 -26,994 0.14 -19 1.00
35 8,902 8,560 25 1 4 2 42 10 52 -715 0.92 -217 0.97
36 8,902 3,907 25 21 4 2 42 10 52 -7,275 0.18 -19 1.00
37 47,479 19,263 25 23 22 9 222 56 277 -41,014 0.14 -47 1.00
38 20,772 12,974 25 12 10 4 97 24 121 -11,534 0.44 -194 0.99
39 22,395 9,086 25 23 13 5 128 32 160 -18,880 0.16 0 1.00
40 4,526 4,023 25 3 2 1 19 5 24 -847 0.81 -109 0.97
41 8,902 3,612 25 23 4 2 42 10 52 -7,690 0.14 -9 1.00
42 8,902 3,473 25 24 4 2 42 10 52 -7,886 0.11 -4 1.00
43 13,183 7,917 25 13 8 3 80 20 100 -7,420 0.44 9 1.00
44 13,183 5,349 25 23 8 3 80 20 100 -11,027 0.16 4 1.00
45 29,112 18,183 25 12 11 4 105 26 132 -17,034 0.41 -781 0.96
46 40,375 23,316 25 14 19 8 189 47 236 -25,394 0.37 -593 0.97
47 7,569 6,729 25 3 4 1 37 9 47 -1,333 0.82 -118 0.98
46 2,008 1,931 25 1 1 0 11 3 14 -119 0.94 -9 1.00
49 2,796 1,746 25 12 2 1 17 4 21 -1,479 047 4 1.00
50 2,796 1,134 25 23 2 1 17 4 21 -2,343 0.16 1 1.00
51 7,465 4,663 25 12 5 2 54 14 67 -3,771 0.49 80 1.02
52 7,465 2,912 25 24 5 2 54 14 67 -6,233 0.17 6 1.00
53 8,047 4,296 25 16 4 2 40 10 50 -6,500 0.32 -80 0.98
54 18,445 11,521 25 12 8 3 84 21 105 -10,451 0.43 -355 0.97
55 9,223 5,539 25 13 4 2 42 11 52 -5,530 0.40 -159 0.97
56 9,223 3,742 25 23 4 2 42 11 52 . -7,999 0.13 -20 0.99
57 9,223 3,598 25 24 4 2 42 11 52 -8,197 0.11 -10 1.00
58 11,176 6,981 25 12 7 3 66 17 82 -6,033 0.46 -92 0.99
59 11,176 6,454 25 14 7 3 66 17 82 -6,757 0.40 -72 0.99
60 11,176 4,360 25 24 7 3 66 17 82 -9,633 0.14 -4 1.00
61 12,809 11,387 25 3 8 3 79 20 98 -2,201 0.83 -199 0.98
62 38,427 24,001 25 12 24 9 236 59 295 -20,559 0.46 -243 0.99
63 12,809 4,997 25 24 8 3 79 20 98 -10,978 0.14 -3 1.00
64 13,780 8,607 25 12 9 4 89 22 111 -7,286 0.47 -52 G.99
65 3,733 2,331 25 12 3 1 27 7 34 -1,886 0.49 40 1.02
66 12,809 5,197 25 23 8 3 79 20 98 -10,704 0.16 -7 1.00
67 8,047 5,026 25 12 4 2 40 10 50 -4,497 0.44 -129 0.97
68 18,445 11,521 25 12 B 3 84 21 105 -10,451 0.43 -355 0.97
69 11,176 6,981 25 12 7 3 66 17 82 -6,033 0.46 -92 0.99
70 11,176 4,360 25 24 7 3 66 17 82 -9,633 0.14 -4 1.00

2.33



TABLE2.11. (contd)

Im )roved SiliconSteel Economic Parameters
Econom_Pmrne_ v,r_Years_ngs{RJ} L_ Cy_ Co=

I i I ] i' t Y:irlMCost First_ Life Failure Energy 3emand Energy n,d Total NPV NPV
ID R, (S) RO_ ($) (Ywt) (Yem) (MBtu) kW-mo $ = ($) SIR ($) SIR

71 12,809 11,387 25 3 8 3 79 20 98 .2,201 0.83 -lgg 0.98
72 12,809 8,000 25 12 8 3 79 20 98 -6,853 0.46 -81 0.og
73 12,809 7,397 25 14 8 3 79 20 98 -7,682 0.40 -63 099
74 12,809 5,621 25 21 8 3 79 20 98 -10,121 0.21 -16 100
75 12,809 5,197 25 23 8 3 79 20 98 -10,704 0.16 -7 1.00
76 32,635 14,322 25 21 24 10 240 60 300 -25,006 0.23 43 1.00
77 22,610 11,607 25 17 13 5 135 34 169 -15,648 0.31 -106 0.99
78 135,659 52,923 25 24 81 32 809 203 1,012 -116,761 014 -59 100
79 24,386 10,693 25 21 16 6 157 39 197 -19,106 0.22 -19 1.00
80 28,713 11,202 25 24 26 10 259 65 324 -22,968 0.20 33 1.00
81 32,945 12,853 25 24 31 13 315 79 394 .25,994 0.21 47 1.00
82 1,203 1,157 25 1 1 0 5 1 7 -9o 0.93 .22 0.98
83 2,406 976 25 23 1 0 11 3 14 -2,084 0.13 -2 1.00
84 1,509 1,451 25 1 1 0 6 2 8 -127 0.92 -42 0.97
85 1,509 942 25 12 1 0 6 2 8 -849 044 -16 0.98
86 6,025 2,445 25 23 3 1 27 7 33 -5,236 0.13 -7 1.00
87 7,569 6,470 25 4 4 1 37 9 47 -1,699 0.78 -109 0.98
88 15,137 6,142 25 23 7 3 75 19 93 -12,997 0.14 -10 1.00
89 8,902 7,914 25 3 4 2 42 10 52 -1,625 0.82 -188 0.98
90 8,g02 7,317 25 5 4 2 42 10 52 -2,467 0.72 -160 0.98
91 8,902 4,943 25 15 4 2 42 10 52 -5,813 0.35 -58 0.99
92 3,733 3,318 25 3 2 1 21 5 27 -610 0.84 -21 0.99
93 11,198 9,572 25 4 6 3 64 16 80 .2,367 079 -55 0.99
94 14,930 6,058 25 23 9 3 85 21 107 -12,586 0.16 0 1.00
95 13,183 11,269 25 4 8 3 80 20 100 -2,714 0.79 -12 1.00
98 21,971 13,723 25 12 13 5 133 33 166 -11,626 0.47 13 1.00
97 13,183 7,320 25 15 8 3 80 20 100 -8,259 0.37 10 100
98 40,375 17,718 25 21 19 8 189 47 236 -33,082 0.18 -177 0.99
99 819 332 25 23 0 0 3 1 4 -722 0.12 -1 1.00

100 3,610 2,255 25 12 2 1 15 4 19 -2,023 0.44 -34 0.98
101 7,219 2,929 25 23 3 1 31 8 38 -8,296 0.13 -7 1.00
102 6,034 2,448 25 23 3 1 25 6 31 -5,271 0.13 -7 100
103 4,017 3,e62 25 1 2 1 18 4 22 -33o 0.92 .104 0.97
104 24,101 9,779 25 23 11 4 106 27 133 -20,944 0.13 -26 1.00
105 58,027 23,543 25 23 29 11 286 72 358 -49,822 O14 -37 1.00
106 178,046 72,238 25 23 83 33 832 208 1,040 .153,802 0.14 -175 1.00
107 3,733 1,638 25 21 2 1 21 5 27 -2,973 0.20 0 100
108 179,160 72,690 25 23 102 41 1,025 257 1,281 .151,038 O16 1 100
109 3,733 1,456 25 24 2 1 21 5 27 -3,229 O14 0 1.00
110 30,759 12,480 25 23 19 7 186 47 233 -25,730 0.16 9 1.00
111 9,704 3,937 25 23 4 1 35 9 44 -8,596 0.11 -31 0.99
112 2,008 1,931 25 1 1 0 9 2 11 .165 0.92 -52 0.97
113 7,569 6,470 25 4 4 1 37 9 47 -1,699 0.78 -109 0.98
114 40,375 17,718 25 21 19 8 189 47 236 -33,082 0.18 -177 0.99
115 2,796 1,227 25 21 2 1 17 4 21 -2,212 0.21 2 100
116 3,733 2,331 25 12 3 1 27 7 34 -1,886 0.49 40 1.02
117 3,733 1,993 25 16 3 1 27 7 34 -2,382 0.37 27 1.01
118 3,733 1,916 25 17 3 1 27 7 34 -2,470 0.34 24 1.01
119 3,733 1,514 25 23 3 1 27 7 34 -3,035 0.19 6 1.00
120 7,465 2,912 25 24 5 2 54 14 67 -6,233 0.17 6 1.00
121 8,047 3,972 25 18 4 2 40 10 50 -5,946 0.26 -58 0.99
122 8,047 3,531 25 21 4 2 40 10 50 -6,552 0.19 -31 0.99
123 8,047 3,139 25 24 4 2 40 10 50 -7,091 0.12 -7 1.00
124 18,445 10,242 25 15 8 3 64 21 105 -12,208 0.34 -252 0.98
125 9,223 4,553 25 18 4 2 42 11 52 -6,885 0.25 -81 0.98
126 18,445 7,484 25 23 8 3 84 21 10'3.15,998 013 ,.41 o.99
127 11,176 6,454 25 14 7 3 66 17 82 -6,757 0.40 -72 0.99
128 22,353 9,809 25 21 13 5 132 33 185 -17,770 0.21 -39 1.00
129 22,353 8,720 25 24 13 5 132 33 165 -19,266 0.14 -9 1.00
130 23,594 14,737 25 12 13 5 135 34 169 -12,864 0.45 -272 0.98
131 23,594 13,101 25 15 13 5 135 34 169 .15,100 0.36 -lg0 0.99
132 26,049 10,162 25 24 16 6 157 39 197 .22,381 0.14 -11 1.00
133 61,634 24,045 25 24 43 17 434 109 543 -51,716 0.16 8 1.00
134 5,592 2,269 25 23 3 1 33 8 42 -4,685 0.16 2 1.00
135 8,047 3,139 25 24 4 2 40 10 50 -7,091 0.12 -7 1.00
136 9,223 4,209 25 20 4 2 42 11 52 -7,357 0.20 -55 0.99
137 9,223 4,047 25 21 4 2 42 11 52 -7,560 0.18 -43 0.99
138 11,178 6,206 25 15 7 3 66 17 82 -7,098 0.38 -63 099
139 11,176 5,101 25 20 7 3 66 17 82 -6,616 0.23 -26 0.99
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TABLE2.12. AmorphousCoreTransformer ER0EconomtcParameters

Amorphous Core Economic Parameters
Economic I_mmcmmm Fred Year Slvtrlgl FI) L_ C_le Celt

I I I 1 I I r f TFin;!Co_t Fk_t Cost Life Faltum Energy Demand Encxgy Demand Totml NPV ' NPV '

0D RI(S_ RC_(S) (Yur,) (Yem) (MB_) kW-mo S $ l (S) SIR (S) mR

1 1,203 4Og 25 24 1 0 5 1 7 .1,059 0.11 1 1.00
2 1,203 1,070 25 3 I 0 5 I 7 -214 0.82 33 1.03
3 3,017 2,682 25 3 1 1 13 3 16 _ 0.81 21 1O1
4 1,500 389 25 24 1 0 e 2 8 .1,351 OlO I 1.05
5 6,025 5,356 25 3 3 I 27 7 33 -1,114 0.82 78 1.01
6 8,025 3,763 25 12 3 I 27 7 33 .3,359 0.44 52 1.01
7 15,137 13,487 25 3 7 3 75 lg 03 -2,(1e6 0.82 50g 1.03
8 7,58e 3,071 25 23 4 I 37 9 47 .8,411 0.14 21 1.01
9 170805 18,ra 25 3 8 3 53 21 104 .3,25o o62 _3 1.02

10 8,g02 8,580 25 12 4 2 42 10 52 -4,943 0.44 106 1.02
11 2,967 1,158 25 24 I I 14 3 17 -2,629 0.11 3 1.00
12 7,485 (5,838 25 3 4 2 43 11 53 -1,219 0.84 479 1.05
13 48,823 30,307 25 12 28 11 278 Og :347 -25,g09 0.48 1,888 1.05
14 22,398 12,933 25 14 13 5 128 32 180 -13,470 0.40 836 1.04
15 22,303 8,737 25 24 13 5 128 32 160 -Ig,371 0.14 53 1.01
18 13,153 11319 25 3 8 3 oo 20 I(10 .2,051 o.M 1,017 1.05
17 57,125 35,680 25 12 34 14 348 87 432 .30,227 0.47 2,330 1.06
18 26,365 11,370 25 21 18 8 1(10 40 lgg -20,828 0.21 302 1.02
lg 30,348 15,428 25 24 24 10 230 80 21_ .33,948 0.14 110 1.01
20 8,788 3,506 25 23 5 2 53 13 06 -7,351 0.16 49 1.01
21 40,375 23,318 25 14 19 8 1N 47 236 -25,394 0.37 -179 0.9g
22 9,62s 3,005 25 23 4 2 41 10 Sl .8,394 o13 14 1.oo
2_ 1,203 732 25 12 1 0 3 1 8 .674 044 11 1.01
24 1,508 e62 25 21 1 0 8 2 8 .1,247 0.17 3 1.OO
25 1,508 774 25 17 1 o e 2 8 .1,067 0.28 e 1.Ol
26 1,500 _ 25 24 1 0 8 2 8 -1,351 0.10 1 1.03
27 1,50g 1,451 25 I 1 0 6 2 8 .127 0.92 11 1.01
28 12,051 4,68e 25 23 s 2 53 13 06 .I0,472 0.13 18 1.00
29 6,025 5,794 25 I 3 I 27 7 33 .495 0.92 84 1.01
3o 2,oo6 1,531 25 1 1 0 g 2 11 .106 0.92 28 101
31 2,006 901 25 18 1 0 9 2 11 -I,405 0.26 10 1.01
32 2,523 2,428 25 1 1 0 12 3 18 -188 0.03 95 1.04
33 2,323 2,243 25 3 I 0 12 3 18 .444 0.82 as I o3
34 30,275 12,283 25 23 15 fl 149 37 187 -25,g94 0.14 85 1.01
35 8,gO2 8,5e0 25 1 4 2 42 10 52 -715 0.92 189 102

36 8,902 3,g07 25 21 4 2 42 10 52 -7,275 0.18 34 1.01
37 47,479 19,263 25 2'3 22 9 222 56 277 41,014 0.14 91 1.OO
38 20,772 12,974 ;25 12 10 4 97 24 121 -11,534 0.44 248 1.02
39 22,395 9,086 25 23 13 8 128 32 1(10 -18,680 0.18 107 1.01
40 4,526 4,023 25 3 2 1 19 5 24 -847 0.81 31 1.01
41 8,g02 3,612 25 23 4 2 42 10 52 -7,ego 014 17 1.00
42 8,go2 3,473 25 24 4 2 42 10 52 -7,356 0.11 g 1.00
43 13,183 7,917 25 13 8 3 80 20 100 -7,420 0.44 491 1.05
44 13,183 5,349 25 23 8 3 80 20 100 -11,027 0.18 74 1.01
45 29,112 18,153 25 12 11 4 105 26 132 -17,034 0.41 -873 0.98
46 40,375 23,318 25 14 19 8 189 47 238 -25,304 0.37 -179 0.gg
47 7,580 8,729 25 3 4 1 37 g 47 -1,333 0.82 255 1.03
48 2,008 1,931 25 I I 0 11 3 14 -119 0.94 150 1.07
49 2,798 1,748 25 12 2 1 17 4 21 -1,479 0.47 118 1.05
50 2,7M 1,134 25 23 2 1 17 4 21 -2,343 0.18 18 1.01
51 7,485 4,0(13 25 12 8 2 54 14 67 .3,771 0.49 514 1.10
52 7,485 2,912 25 24 8 2 54 14 67 -6,233 0.17 34 1.01
53 8,047 4,296 25 18 4 2 40 10 50 .3,500 0.32 8 I.OO
54 18,445 11,521 25 12 8 3 84 21 105 -10,,151 0.43 -le0 0.gg
55 g,223 5,539 25 13 4 2 42 11 52 -5,530 0.40 -70 0.gg
56 g,223 3,742 25 23 4 2 42 11 52 -7,999 O.13 -5 1.OO
57 g,223 3,598 25 24 4 2 42 11 52 .8,t97 0.11 -3 too
58 11,176 8,681 25 12 7 3 0618 17 82 .8,033 0.48 247 1.03
58 11,176 8,454 25 14 7 3 06 17 82 .8,767 0.40 207 1.03
e0 11,176 4,360 25 24 7 3 08 17 82 4),633 0.14 18 1.03
61 12,809 11,387 25 3 8 3 79 20 98 -2,201 0.53 638 1.05
62 38,427 24,001 25 12 24 g 236 59 295 -20,559 048 1,059 1.04
63 12,809 4,g97 25 24 8 3 79 20 98 -10,978 0.14 25 1.00
54 13,780 8,807 25 12 g 4 89 22 111 -7,288 0.47 479 1.05
85 3,733 2,331 25 12 3 1 27 7 34 -1,88Q 0.49 257 1.10
06 12,809 5,197 25 23 8 3 79 20 98 -10,704 0.18 51 1.01
67 8,047 5,028 25 12 4 2 40 10 50 -4,497 0.44 2 1.OO
68 18,445 11,521 25 12 8 3 84 21 108 -10,451 0.43 -180 0.98
69 11,176 8,g81 25 12 7 3 06 17 82 .8,035 0.48 247 1.03
70 11,176 4,350 25 24 7 3 (18 17 82 4),6:33 0.14 18 1.00
71 12,509 11,387 25 3 8 3 79 20 98 -2,201 0.53 638 1.05
72 12,8(_ 8,000 25 12 8 3 79 20 98 -8,853 0.48 353 1.04
73 12,809 7,397 25 14 8 3 79 20 98 -7,062 0.40 294 1.03
74 12,809 §,(121 25 21 8 3 79 20 06 -10,121 0.21 104 1.02
75 12,_g 8,197 25 23 8 3 79 20 98 -10,704 0.18 51 1.01
78 32,635 14,322 25 21 24 10 240 60 300 -25,0(_ 0.23 4gg 1.03
77 22,810 11,007 25 17 13 5 135 34 leg -15,648 0.31 285 1.02
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TABLE2.12. (contd)

AmorphousCoreEoonomicPsmrnetem
ecormmtc I:_mrmmN_ F|_ Year8mvlnglI,(RI) LifeC'_ Colt

'lli--il Ir'IT.,FimtCo_ FtmtCost Lh Failure Energy Denmnd E Demand To_l NPV NPV

ID RI(S) ROF CS) (Years} (Years} (MBtu) kW.mo S y S,, $ ($} SIR (S_ SIR

78 138,8_1g 52,1r23 25 24 81 32 CO0 203 1,012.lie,Tel 0,14 212 too
7g 24,3_ 10,Bg3 25 21 18 B 157 3g lg7 -lg,10B 0.22 232 1.02
ao 28,713 11,202 25 24 _ 10 2_ (m :_4 ._ 0.2o .1_ 0._
81 32,948 12,853 25 24 31 13 315 7g 354 -25,1m4 0.21 .227 0.90
82 1,338 1,285 25 1 2 1 15 4 19 -2e 0.90 37 1.03
!13 2,872 1,084 25 23 3 1 31 8 M -1,g57 0.27 6 1.01
84 t67a 1,e14 25 1 2 1 18 4 22 .71 o.9e 11 to1
85 1,878 1,048 25 12 2 1 18 4 22 -793 0.53 8 1.01
ee e,721 2,727 25 23 7 3 74 10 93 .4,gel 0.28 o too
87 8,458 7,230 25 4 10 4 104 28 131 -I,251 0.85 241 1.03
M 10,1)17 a,864 25 23 21 8 200 52 251 -12,102 0.25 43 1.01
N g,N2 8,8_ 25 3 12 5 118 29 1M -1,194 0.M 171 1.02
go i),902 a,_e8 25 s 12 s 11a 20 148 .2,036 o.ao 167 to2
I)1 _,oe2 s,332 25 15 12 5 115 29 145 _,3_ odin 82 1.Ol

4,1era 3,72o 25 3 e 2 eo 15 75 .2_ 0.93 24o toe
g3 12,554 10,731 25 4 18 7 17g 45 224 -1,427 O.8g 678 tOG
94 16,738 B,791 25 23 24 10 23g BO 290 -11,333 0.32 71 1.01
G5 14,79e 12,649 25 4 22 g 223 56 27g -1,4m 0.93 957 1.08
ge 24,593 15,,m5 25 12 37 15 372 93 ,me .o,561 o.al 905 toe
07 14,798 8,217 25 15 22 O 223 56 27g -7,014 0.53 3W 1.05

,m,o07 20,229 25 21 53 21 529 132 561 ._,0_ o.31 _ 1.oo
go 935 385 25 23 1 o _ 2 11 .6_ 0.23 o 1.oo

100 4,008 2,503 25 12 4 2 43 11 53 -1,874 0.53 32 1.01
101 5,010 3,252 25 23 e 3 56 21 107 .5,907 025 11 100
102 8,714 2,724 25 23 7 3 70 18 M -5,048 0.25 7 1.90
103 4,480 4,30G 25 1 5 2 50 12 G2 -1GO O.M 56 101
lo4 2a.m 10,_07 25 23 _0 12 2_7 74 _71 .1_,_3 0.25 _ 1.00
105 64,948 28,311 25 23 80 32 801 200 1,001 .al_,3gl 0.28 1(13 1.01
106 190,243 80,838 25 23 232 G3 2,328 583 2,011 -145,193 0.27 340 100
107 4,185 1,838 25 21 e 2 eO 15 75 -2,05g 0.38 38 1.02
106 200,85g 81,494 25 23 286 115 2,8_ 718 3,556 .135,906 0.32 853 1.01
10g 4,185 1,632 25 24 6 2 _0 15 75 -2,W15 0.30 g 1.01
1_o 3.,_2_ 14,0m 25 23 _2 21 52_ 1_o e_a ._ o._ 172 1.Ol
11,_ '_'_,o75 _,_ 2s 23 10 _ _ 25 '_2_ a,70_ 0._ .,_ 0.90
112 2,240 2,154 25 I 2 I 25 6 31 -80 0._ 28 1.01
113 a,,_ 7,23o 25 _ 10 4 lC_ 25 151 .1,251 0.= 241 1.03
114 46,097 20,229 25 21 53 21 529 132 561 -32,036 0.31 -30 1.00
115 3,127 1,372 25 21 5 2 47 12 58 -I,g45 0.38 33 1.02
11o 4,193 2,014 25 12 8 3 70 lg I)4 -1,371 0.67 257 1.10
117 4,185 2,234 25 15 8 3 70 lg 84 -1,847 0.56 1M 1.08
118 4,185 2,148 25 17 8 3 70 lg 94 -1,_ 0.53 147 1.07
11o 4,1_, 1.era 25 23 a 3 7a 10 94 .2,520 o4o 34 to'a
120 8,38g 3,285 25 24 15 B 151 38 190 -5,204 0.38 34 1.01
121 9,184 4,533 25 is 11 4 111 28 13g .6,_ 0.38 g t00
122 g,184 4,030 25 21 11 4 111 28 13g -6,285 0.32 7 100
123 9,184 3,583 25 24 11 4 111 28 13g -6,804 0.25 2 1.90
1_,_ 21,0_3 11,ee0 25 15 23 _ 235 _ 2_ .lt_O_ 0.. .lo_ 0.90
125 lo,525 5,1_ 25 la 12 s 117 25 1,. -6,2 0.38 .29 0.90
126 21,o_3 8,542 25 23 23 g 235 51 294 -1S,_B 0.2B -12 1.00
127 12,758 7,368 25 14 18 7 185 M 231 .6,g75 0.53 207 1.0_
128 25,517 11.lgB 25 21 37 15 _g g2 462 -16,298 0.38 14g 1.01
12g 25,517 g,_5 25 24 37 15 3_ I)2 4_2 -17,704 0.31 37 1.00
130 27,030 16,88g 25 12 38 15 378 g5 472 -11,478 0.56 338 1.02
1_1 27,o:_ 15,o'_ 25 _5 _s _s 37. _ 472 .13,71_ 0.48 zwa 'Lm
132 29,836 11,640 25 24 44 18 440 110 551 -20,529 0.31 43 1.00
133 70,571 27,531 25 24 0 0 0 0 0 .6G,356 002 .429 0.90
134 0,255 2,5,38 25 23 g 4 94 23 117 .4,150 0.34 32 1.01
135 g,184 3,583 25 24 11 4 111 28 13g .6,804 0.25 2 100
136 10,526 4,804 25 20 12 5 117 29 147 -7,157 0.32 -18 1.00
137 10,526 4,81g 25 21 12 5 117 29 147 -7,393 0.30 -13 1.00
138 12,758 7,064 25 15 18 7 185 48 231 -6,315 050 187 1.03
13g 12,756 6,823 25 20 18 7 185 48 231 -7,834 0.3g 93 1.02
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2.4 AIR-CONDITIONINGEROs

A large portion of the overall energy consumption at Patrick AFBgoes to

operate air conditioning systems. The method of air conditioning at the base

is either by chtlled water systems or Individual window units. Both types

were evaluated in terms of replacement with more efficient units. Thermal

storage systems were evaluated as potential retrofit options because there is

a large potential to reduce demandcharges and FPL provides attractive rebates

for Installation of those systems in existing and new buildings. All EROs

were evaluated on a replace imedtately option.

2.4.] Replace Exls_ina Ch!!lers with Mot@Efficient Models

Description

There are many air-conditioning and chiller systems at Patrick AFB.

These systems are electric-driven and, in most cases, standard efficiency

systems. Currently, there are alternatives available to reduce the cost of

cooling. This ERO examinesreplacingthe existing systemswith higher-

efficiencyrefrigerationequipment.

Assumotions

Table 2.13 identifiesthe major refrigerationsystemsat PatrickAFB involving

systemsgreaterthan 5-ton capacity. The systemshave been analyzedusing

bin-typeweatherdata collectedat the base (USAF 1978).

Assumptionsare as follows:

• The facilitieshave a balancetemperatureof 65•F. This is the
temperatureabove which coolingbecomesnecessary.

• The load profile of the existingchiller/refrigerationsystem is
proportionalto the distributionof the dry-bulb temperaturesfrom the
weather data.

• Peak cooling load on the chiller/refrigerationsystem is 90% of the
system'snominal capacity.

• Time-of-dayprofilesfor the utilityrate schedulebillinganalysis are
proratedfrom the bin weatherdata, based on hours in the temperature
bin.
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• Equipmentsizes(tonnage)are fromthe RealPropertyDatabase Several
facilitieswere visitedto verifythe accuracyof this information.
Somecorrections have beenmade.

• Equipmentefflclenclesare frommanufacturers'performanceinformation
for equipmentinspectedduringsitevisits. The efficiencyof other
chillershavebeenestimatedbasedon the best availableinformation.

Results

The resultsof the analysisfor this EROare providedin Table2.13.

Actualreplacementsshouldbe basedon the highestavailableefficiencyusing

actualdesignand installationconditions.Condensingusingcoolingtower

waterinsteadof air-cooledcondenserscan increaseefficienciesby as much as

20% becauseof the lowertemperaturesavailableto reducethe refrigeranthead

pressures.

BudaetImplications.Table2.13 identifies9,912totaltons of

refrigerationcapacityfor a totalimplementationcost of $4,485,400.

Enero_yand CostSaving_. Totalenergysavingsare estimatedto be

3,985,780kWh/yr. The energycostreductionis estimatedto be $255,300/yr.

EnercLvSecuritY.This ERO shouldhaveminimalimpacton energy

security.

ODQratiQnsandMalptenance.Duringthe sitevisit,severalexisting

chillersshowedsignsof pendingfailure,specificallyin the hospitaland

technicallaboratory.Otherfacilitiesshowedsignsof poorperformance,such

as corrodedvalvesand actuators.To achieveproperperformancefrom the air-

conditioningsystems,It is recommendedthata thoroughpreventivemaintenance

(PM)programbe initiatedwiththe new chillers.A good PM programcan

actuallyreducefuturecosts,maintainhighefficiencies,reducedowntime,

reducetroublecalls,and extendequipmentlife.

EnvironmentalIssues. The new chillersshouldbe specifiedwith

alternativerefrigerantsratherthanwith chlorofluorocarbons(CFCs).

Hydrofluorocarbons(HFCs)arethe long-termpreference,althoughhydro-

chlorofluorocarbons(HCFCs)are stillallowable.HCFCswill be removedfrom

servicearound 2020 to 2030.
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TABLE2.13. High-Efficiency Chtller Replacement Analysts

ExistingA/CCharacteristicsandOperatingParameters

i I Existing Equipment I Operating Schedule 1 Equiv I EnergyConsumplionI Sumof 12 Monthly I
F,_,,v!e_! R,,ngi _of I T_._ i Ho.., I Ho._,I month,i (kWh) I C_._e.tDm..U(WV.mo)I
NumberI kW,nonI Ton I Un,. IFLEHo.,-I on-p,,.kI _-p.,,ki on-p.,,kIon-_kl oe-e.,,k! .....on-peakI off-peakI

100 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
102 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
104 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
106 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
204 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 IdA
205 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
205 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
250 1.32 5 1 1,397 558 829 9.7 3,750 5,472 51.8 NA
250 1.00 145 1 1,397 568 829 9.7 82,382 120,211 1,137.8 NA
251 1.32 17 1 2,233 888 1,345 9.7 19,918 30,185 178.1 NA
263 1.32 5 1 2,233 888 1,345 9.7 5,855 8,878 51.8 NA
265 1.00 75 1 2,233 888 1,345 9.7 66,564 100,657 588.5 NA
310 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
312 1.20 31 1 1,397 568 829 9.7 21,135 30,840 291.9 NA
313 1.00 204 1 1,397 568 829 9.7 115,903 169,125 1,600.8 NA
317 1.32 5 1 1,397 568 829 9.7 3,750 5,472 51.8 NA
318 1.00 50 1 1,397 568 829 9.7 28,408 41,452 392.3 IdA
321 1.32 15 1 2,233 888 1,345 9.7 17,573 26,634 155.4 NA
329 1.20 20 1 1,397 568 829 9.7 13,636 19,897 188.3 NA
330 1.00 50 1 1,397 560 829 9.7 28,408 41,452 392.3 NA
330 1.20 60 1 1,397 568 829 9.7 40,907 50,691 565.0 NA
330 0.85 300 1 1,397 568 829 9.7 144,878 211,406 2,001.0 NA
335 1.32 g 1 2,233 888 1,345 9.7 10,544 15,980 93.2 NA
345 1.32 7 1 2,233 888 1,345 g.7 8,201 12,429 72.5 NA
400 1.32 7 1 2,233 888 1,345 9.7 8,201 12,429 72.5 NA
400 1.00 80 1 2,233 8&B 1,345 9.7 71,001 107,613 627.8 NA
401 1.32 15 1 2,233 888 1,345 9.7 17,573 26,634 155.4 NA
402 1.20 20 1 2,233 888 1,345 9.7 21,300 32,284 188.3 NA
404 0.&g 60 1 2,233 888 1,345 9.7 47,393 71,631 419.0 NA
408 1.00 40 1 1,397 568 829 9.7 22,726 33,162 313.9 NA
415 0.85 110 1 1,397 568 829 9.7 53,122 77,516 733.7 NA
423 0.98 610 1 1,397 568 829 9.7 339,640 495,602 4,690.9 NA
424 1.20 20 1 2,233 888 1,345 9.7 21,300 32,254 188.3 NA
425 1.20 25 1 1,397 568 829 9.7 17,045 24,871 235.4 NA
425 1.00 55 1 1,397 568 829 9.7 31,248 45,597 431.6 NA
425 0.85 480 1 1,397 568 829 9.7 231,805 338,250 3,201.5 NA
430 1.00 40 1 1,397 568 829 9.7 22,726 33,162 313.9 NA
431 1.32 100 1 1,397 568 829 9.7 74,995 109,434 1,035.8 NA
440 0.90 50 1 1,397 568 829 9.7 25,567 37,307 353.1 NA
501 1.29 60 1 2,233 888 1,345 9.7 65,694 104,115 607.3 NA
502 1.29 60 1 2,233 888 1,345 9.7 68,694 104,115 607.3 IdA
503 1.29 60 1 2,233 888 1,345 9.7 65,694 104,115 607.3 NA
505 0.85 275 1 2,233 888 1,345 9.7 207,457 314,431 1,834.2 NA
510 1.32 10 1 2,233 888 1,345 9.7 11,715 17,756 103.6 NA
523 0.84 30 1 1,397 568 829 9.7 14,317 20,892 197.7 NA
530 1.00 60 1 1,397 568 829 9.7 34,089 49,743 470.8 NA
533 1.37 42 1 2,233 888 1,345 g.7 51,068 77,400 451.5 NA
533 1.00 175 1 2,233 888 1,345 9.7 155,315 235,403 1,373.2 NA
534 1.32 50 1 1,397 568 829 9.7 37,498 54,717 517.9 NA
535 1.32 28 1 2,233 888 1,345 g.7 32,803 49,717 290.0 NA
535 1.32 50 1 2,233 888 1,345 g.7 58,576 88,780 517.9 NA
535 1.32 70 1 1,397 568 829 9.7 52,497 76,604 725.1 NA
537 1.09 70 1 2,233 888 1,345 9.7 67,717 102,636 598.7 NA
545 1.32 15 1 2,233 888 1,345 9.7 17,573 26,634 155.4 NA
546 0.81 100 1 1,397 568 829 9.7 46,020 67,153 635.6 IdA
548 1.32 8 1 2,233 888 1,345 9.7 9,372 14,205 82.9 NA
556 0.84 30 1 2,233 888 1,345 9.7 22,365 33,898 197.7 NA
557 0.80 10 1 2,233 888 1,345 9.7 7,100 10,761 62.8 IdA
558 1.03 80 1 2,233 888 1,345 9.7 71,001 107,613 627.8 NA
559 1.03 60 1 1,397 568 829 9.7 34,089 49,743 470.8 NA
560 1.03 50 1 1,397 568 829 9.7 28,408 41,482 392.3 NA
551 1.20 55 1 1,397 568 829 9.7 37,498 54,717 517.9 NA
562 1.20 55 1 1,397 568 829 9.7 37,498 54,717 517.9 NA
575 1.03 75 1 1,397 568 829 9.7 42,611 62,178 588.5 NA
576 1.00 50 1 2,233 888 1,345 9.7 44,376 67,258 392.3 NA
600 1.32 12 1 2,233 888 1,345 9.7 14,058 21,307 124.3 NA
624 1.32 13 1 2,233 658 1,345 9.7 15,230 23,083 134.7 NA
629 1.32 10 1 1,397 568 829 9.7 7,500 10,943 103.6 NA
629 1.03 35 1 1,397 568 829 9.7 19,885 29,017 274.6 NA
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TABLE2,13. (contd)

ExistingA/CCharacteflsticsandOperatingParameters
....... J [

i Facility ExistingEquipment I Opemtin9S,..'heduee I Equ_vIEnergyConsump4k_! Sum of 12 Monthly IEmeleneyI Rating I # of ] THai I H_or,I Hog.,I month,I (kWh) I C-'9t,,,r'cidentDemand _dN.,mo_I
lNumberl kW/ton I Ton I Units IFLEHourlJ on-peakJ off.pea,kJ on-p=.klo..p_klo_-_k[ .o.-_k ! °_'P"k/

630 1.32 10 1 2,233 888 1,345 9.7 11,715 17.756 103.6 NA
655 1.32 5 1 2,233 m 1,345 9.7 5,m 8,878 61.8
659 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.a NA
673 1.00 30 1 1,31)7 568 829 9.7 17,045 24,871 235.4 NA
685 1.32 7 1 2,233 888 1,345 9.7 8,201 12,429 72.5 NA
703 1.32 15 1 2,233 888 1,345 9.7 17,573 26,634 155.4 NA
710 1.32 4 1 2,233 B88 1,345 9.7 4,686 7,102 41.4 NA
710 1.00 35 1 1,397 568 829 9.7 19,885 29,017 274.6 NA
722 1.00 70 1 1,397 568 829 9.7 39,771 56,033 549.3 NA
727 1.00 60 1 2,233 888 1,345 9.7 53,251 80,710 470.8 NA
732 1.00 49 1 1,397 568 829 9.7 27,839 40,623 384.5 NA
734 1.00 31 1 2,233 888 1,345 9.7 27,513 41,700 243.3 NA
735 1.32 8 1 2,233 888 1,345 9.7 9,372 14,205 82.9 NA
736 1.32 11 1 2,233 888 1,345 9.7 12,887 19,532 113.9 NA
738 1.00 31 1 2,233 888 1,345 9.7 27,513 41,700 243.3 NA
750 1.00 125 1 1,397 568 829 g.'i 71,019 t03,630 980.9 NA
751 1.00 65 1 1,397 568 829 9.7 35,930 53,888 510.0 NA
800 1.20 90 1 1,397 568 829 9.7 61,360 89,537 847.5 NA
800 1.00 180 1 1,397 568 829 9.7 102,267 149,228 1,412.4 NA
810 1.20 20 1 2,233 888 1,345 9.7 21,300 32,284 188.3 NA
908 1.32 5 1 2,233 _ 1,345 9.7 5,858 8,878 51.8 NA
912 1.32 8 1 2,233 588 1,345 9.7 9,372 14,205 82.9 NA
925 0.85 550 1 2,233 888 1,345 9.7 414,914 628,862 3,668.4 NA
926 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
929 0,85 240 1 2,233 888 1,345 9.7 181,053 274,412 1,500.8 NA
943 1.32 15 1 2,233 888 1,345 9.7 17,573 26,634 155.4 NA
945 1.00 60 1 1,397 568 829 9.7 34,08.9 49,743 470.8 NA
946 1.00 100 1 1,397 568 829 9.7 56,815 82,904 784.7 NA
957 1.20 20 1 2,233 988 1,345 9.7 21,300 32,284 188.3 NA
958 1.32 5 1 2,233 888 1,345 9.7 5,858 8,878 51.8 NA
965 1.20 50 1 2,233 888 1,345 9.7 53,251 60,710 470.8 NA
967 1.20 20 1 1,397 568 829 9.7 13,636 19,897 188.3 NA
967 1.00 88 1 1,397 568 829 9.7 49,997 72,956 690.5 NA
969 1.00 32 1 2,233 888 1,345 9.7 28,401 43,045 251.1 NA
984 1.00 60 1 1,397 568 829 9.7 34,089 49,743 470.8 NA
986 0.85 200 1 2,233 888 1,345 9.7 150,878 228,677 1,334.0 NA
989 1.20 110 1 2,233 588 1,345 9.7 117,152 177,561 1,035.8 NA
989 1.00 530 1 2,233 888 1,345 9.7 470,383 712,934 4,158.8 NA
989 0.90 1,075 1 2,233 888 1,345 9.7 858,672 1,301,441 7,591.9 NA
990 1.20 30 1 2,233 588 1,345 9.7 31,951 48,426 282.5 NA
990 1.00 50 I 2,233 888 1,345 9.7 44,376 67,258 392.3 NA
991 1.20 24 1 2,233 658 1,345 9.7 25,_60 38,741 226.0 NA
992 1.23 8 1 2,233 888 1,345 9.7 8,733 13,236 77.2 NA
gg2 1.00 30 1 2,233 888 1,345 9.7 26,825 40,355 235.4 NA
996 1.32 18 1 2,233 888 1 345 9.7 21,087 31,961 156.4 NA
996 1.00 40 1 2,233 888 1 345 9.7 35,501 53.806 313.9 NA
998 1.32 10 I 2,233 888 1 345 9.7 11,715 17,756 103.6 NA
998 0.85 130 1 2,233 888 1 345 9.7 98,071 148,640 657.1 NA

1316 1.05 40 1 2,233 888 1 345 9.7 35,501 53,806 313.9 NA
1353 1.00 40 1 2,233 888 1 345 9.7 35,501 53,805 313.9 NA
1360 1.32 8 1 2,233 888 1 345 9.7 9,372 14,205 82.9 NA
1364 1.32 10 I 2,233 888 1 345 9.7 11,715 17,758 103.6 NA
1364 0.85 216 1 2,233 888 1 345 9.7 162,948 246,971 1,440.7 NA
1365 1.00 160 1 2,233 888 1 345 9.7 142,053 215,225 1,256.5 NA
1369 1.20 30 1 2,233 888 1 345 9.7 31,651 48,426 262.5 NA
1380 0.90 320 1 2,233 888 1 345 9.7 255,605 357,406 2,250.9 NA
1391 1.32 15 1 2,233 888 1 345 9.7 17,573 26,634 155.4 NA
1491 1.32 5 1 2,233 888 1 345 9.7 5,858 8,878 51.8 NA
1492 1.32 5 1 2,233 888 1 345 9.7 5,658 8,878 51.8 NA
1492 1.00 30 1 2,233 888 1 345 9.7 26,625 40,355 235.4 NA
1493 1.20 28 1 2,233 888 1 345 9.7 29,821 45,197 263.7 NA
1524 1.32 10 1 2,233 888 1,345 9.7 11,715 17,756 103.6 NA
3655 1.00 50 1 2,233 888 1,345 9.7 44,376 67,256 392.3 NA
3656 1.20 25 1 2,233 888 1,345 9.7 26,625 40,355 235.4 NA

1.32 8 1 2,233 988 1,345 9.7 9,372 14,205 82.9 NA
3659 0.90 100 1 1,397 568 829 9.7 51,134 74,614 706.2 NA
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TABLE2.13. (contd)

High EfficiencyA/C CharacteristicsandOperatingParameters
I ! EnergyRes°ur°eOpp°rtunity I Operalinl_'Soheclule I Equiv I EnergyConsumptionl Sum of12 Monlhiy I
I F=c,WIEmcienwl Rating I = of j Total i Hours I Ho...I ._o_h.I 0_Nh) ICoincident Demand _W-mo) II Num,herI kW/ton I Ton I UnitsIFL.E.o._I on-_,.kI o,-_,.kI _p..k I o.-II I o.-p.,,kI on.peakI °ff'l:xmk

100 1.15 5 1 2,233 m 1,_ 9.7 5,103 7,_ 45.1 HA
102 1.15 5 1 2,233 m 1,345 9.7 5,103 7,735 45.1 NA
104 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
106 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
204 115 5 1 2,233 m 1,_ 9.7 5,103 7,_ 451 HA
205 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
206 1.15 5 1 2;233 888 1,345 9.7 5,103 7,735 45.1 NA
250 1.15 5 1 1,397 568 829 9.7 3,267 4,767 45.1 NA
250 0.87 145 1 1,397 568 829 9.7 71,672 104,584 989.9 NA
251 1.15 17 1 2,233 988 1,345 9.7 17,351 26,298 153.4 NA
263 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
265 0.87 75 1 2233 888 1,345 9.7 57,910 87,772 512.0 NA
310 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
312 0.87 31 1 1,397 568 829 9.7 15,323 22,359 211.6 NA
313 0.87 204 1 1,397 568 829 9.7 100,835 147,139 1,392.7 NA
317 1.15 5 1 1,397 568 829 9.7 3#.67 4,767 45.1 NA
318 0.87 50 1 1,397 568 829 9.7 24,715 36,063 341.3 NA
321 1.15 15 1 2,233 888 1,345 9.7 15,310 23,204 135.4 NA
329 0.87 20 1 1,397 568 829 9.7 9,886 14,425 136.5 NA
330 0.87 50 1 1,397 568 829 9.7 24,715 36,063 341.3 NA
330 0.87 60 1 1,397 568 829 9.7 29,657 43,276 409.6 NA
330 0.64 300 1 1,397 568 " 829 9.7 109,085 159,176 1,506.6 NA
335 1.15 9 1 2,?.33 888 1,345 9.7 9,186 13,922 812 NA
345 1.15 7 1 2,233 888 1,345 9.7 7,145 10,829 63.2 NA
400 1.15 7 1 2,233 888 1,345 9.7 7,145 10,829 63.2 NA
400 0.87 80 1 2,233 888 1,345 9.7 61,771 93,623 546.1 NA
401 1.15 15 1 2,233 888 1,345 9.7 15,310 23,204 135.4 NA
402 0.87 20 1 2,233 888 1,345 9.7 15,443 23,406 136.5 NA
404 0.87 60 1 2,233 888 1,345 9.7 46,328 70,217 409.8 NA
408 0.87 40 1 1,397 568 829 9.7 19,772 28,651 273.1 NA
415 0.64 110 1 1,3.97 568 629 9.7 39,998 58,365 552.4 NA
423 0.64 610 1 1,397 568 829 9.7 221,806 323,659 3,063.4 NA
424 0.87 20 1 2,233 888 1,345 9.7 15,443 23,406 135.5 NA
425 0.87 25 1 1,397 568 829 9.7 12,357 18,032 170.7 NA
425 0.87 65 1 1,397 568 829 9.7 27,186 39,670 375.5 NA
425 0.64 480 1 1,397 568 829 9.7 174,536 254,682 2,410.6 NA
430 0.87 40 1 1,397 568 829 9.7 19,772 28,851 273.1 NA
431 0.87 100 1 1,397 568 829 9.7 49,429 72,127 682.7 NA
440 0.87 50 1 1,397 568 829 9.7 24,715 36,063 341.3 NA
501 0.87 60 1 2233 888 1,345 9.7 46,328 70,217 409.6 NA
502 0.87 60 1 2233 888 1,345 9.7 45,328 70,217 409.6 NA
503 0.87 50 1 2233 888 1,345 9.7 46,328 70_:17 409.6 NA
505 0.64 275 1 2,233 888 1,345 9.7 156,203 235,748 1,381.1 NA
510 1.15 10 1 2233 888 1,345 9.7 10205 15,469 90.2 NA
523 0.64 30 1 1,397 568 829 9.7 14,317 29,892 197.7 NA
5.30 0.87 60 1 1,397 568 829 9.7 29,657 43,276 409.6 NA
533 0.87 42 1 2233 888 1,345 9.7 32,430 49,152 286.7 NA
533 0.87 175 I 2233 888 1,345 9.7 135,124 204,800 1,194.7 NA
534 0.87 50 1 1,397 568 829 9.7 24,715 36,063 341.3 NA
535 0.87 28 1 2,233 888 1,345 9.7 21,620 32,768 191.1 NA
5.35 0.87 50 1 2_J3 888 1,345 9.7 38,007 58,514 341.3 NA
536 0.87 70 1 1,397 568 829 9.7 34,600 50,489 477.9 NA
537 0.87 70 1 2233 888 1,345 9.7 54,050 81,920 477.9 NA
545 1.15 15 1 2233 888 1,345 9.7 15,310 23,204 135.4 NA
546 0.81 100 1 1,397 568 829 9.7 46,020 67,163 635.6 NA
548 1.15 8 1 2233 888 1,345 9.7 8,165 12,375 72.2 NA
556 0.84 30 1 2233 888 1,345 9.7 22,365 33,898 197.7 NA
557 0.80 10 1 2233 888 1,345 9.7 7,100 10,761 62.8 NA
558 0.87 80 1 2,233 888 1,345 9.7 61,771 93,623 546.1 NA
559 0.87 60 1 1,397 568 829 9.7 29,657 43,276 409.6 NA
560 0.87 50 1 1,397 568 829 9.7 24,715 35,063 341.3 NA
581 0.87 65 1 1,397 568 829 g.7 27,186 39,670 375.5 NA
562 0.87 65 1 1,397 568 829 9.7 27,186 39,670 375.5 NA
575 0.87 75 1 1,397 568 829 9.7 37,072 54,095 512.0 NA
576 0.87 50 1 2,233 888 1,345 9.7 35,607 58,514 341.3 NA
600 1.15 12 1 2233 888 1,345 9.7 " 12,245 18,563 108.3 NA
624 1.15 13 1 2233 888 1,345 9.7 13,256 20,110 117.3 NA
629 1.15 10 1 1,397 568 829 9.7 6,534 9,534 93_ NA
629 0.87 35 1 1,397 568 829 9.7 17,300 25,244 238..a NA
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TABLE2.13. (contd)
HighEfficiencyAJCCharacteristicsandOperatingParameters

I ' ! EnergyRe_uroe Opportunity I OperatingSchedule I Equiv I EnergyConeumldionI Sum of 12 Monthly I
I Fa=,_ I Efrmi_"vl Ratin01 . of I Tolal | Houm I Houm I months I _IdNh) I CoinoideMDemand (kW-mo) Il NumMrlkVV_o.I To. I UnltsIFLEHo.=.l o.-p_kI ofr-l_akI o...p_kI o...p_kI oa..p_kI o.-pe=kI o.-p_k

630 1.15 10 1 2,233 888 1,345 9.7 10,206 15,469 90,?. NA
655 1.15 5 1 2,233 888 1,345 9.7 5,10,3 7,735 45.1 NA
659 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
673 0.87 3o 1 1,397 _ 829 9.7 14,82921,_ 2o4.8 HA
685 1.15 7 1 2,233 888 1,345 9.7 7,145 10,829 632 NA
703 1.15 15 1 2,233 888 1,345 9.7 15,310 23,204 1395.4 NA
710 1.15 4 1 2,233 888 1,345 9.7 4,083 6,188 36.1 NA
710 0.87 35 1 1,397 568 829 9.7 17,300 25,244 238.9 NA
722 0.07 70 1 1,397 _ 829 9.7 34,e0050,_ 477.9 NA
727 0.87 60 1 2,233 888 1,345 9.7 46,328 70,217 409.6 NA
732 0.87 49 1 1,397 568 829 9.7 2,,,22035,342 334.5 ,_
734 0.87 31 1 2,233 888 1,345 9.7 23,936 36,270 211.6 NA
735 1.15 8 1 2,233 888 1,345 9.7 8,165 12,375 722. NA
736 1.15 11 1 2,233 888 1,345 9.7 11,227 17,016 9@.3 NA
738 0.87 31 1 2,233 888 1,345 9.7 15,323 22,359 211.6 NA
750 0.87 125 1 1,397 568 829 9.7 61,786 90,15@ 853.3 NA
751 0.67 65 1 1,397 568 829 9.7 32,129 46,882 443.7 NA
soo 087 .o 1 1,397 _ _ 9.7 44,486 _,914 814.4 NA
800 0.87 180 1 1,397 568 829 9.7 88,972 129,828 1,228.8 NA
810 0.87 20 1 2,233 888 1,345 9.7 15,443 23,406 135.5 NA
908 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
912 1.15 8 1 ;.,233 888 1,345 9.7 8,165 12,375 72.2 NA
925 0.64 550 1 2,233 888 1,345 9.7 312,406 473,496 2,762.1 NA
926 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
9_ 0.64 246 I 2,233 m 1,345 9.7 135,a_ 2o6,616 I_-_.3 .A
943 1.15 15 1 2,233 888 1,345 9.7 15,310 23,204 135.4 NA
945 0.87 60 1 1,397 568 829 9.7 29,657 43,276 409.8 NA
946 0.87 103 1 1,397 568 829 9.7 49,429 72,127 682.7 NA
957 0.87 20 1 2,233 888 1,345 9.7 15,443 23,406 135.5 NA
958 1.15 5 I 2,233 888 1,345 g.7 5,103 7,735 45.1 NA
965 0.87 50 1 2,233 888 1,345 9.7 35,607 58 514 341.3 NA
967 0.87 20 I 1,397 568 829 9.7 9,886 14 425 136.5 NA
957 0.87 65 I 1,397 588 829 9.7 43,4_ 62,,72 50o.8 NA
969 0.87 32 I 2,233 888 1,345 9.7 24,708 37 449 218.5 NA
984 0.87 60 1 1,397 568 829 9.7 29,657 43 276 409.6 NA
986 0.64 200 1 2,233 888 1,345 9.7 113,602 172 160 1,034.4 NA
989 0.87 110 1 2,233 888 1,345 9.7 84,935 128 732 750.9 IdA
989 0.87 530 1 2,233 888 1,345 9.7 409,234 620253 3,618.2 NA
989 0.64 1,075 I 2,233 888 1,345 9.7 610,611 925489 5,398.7 NA
990 0.87 30 1 2,233 888 1,345 9.7 23,164 35 109 204.8 NA
990 0.87 50 1 2,233 888 1,345 9.7 38,807 58,514 341.3 IdA
991 0.87 24 1 2,233 888 1,345 9.7 18,531 28 087 153.8 NA
992 1.15 8 1 2,233 888 1,345 9.7 8,165 12 375 72,?. NA
992 0.87 30 1 2,233 888 1,345 9.7 23,164 35 109 204.8 NA
996 1.15 18 1 2,233 888 1,345 9.7 18,372 27 845 162.4 NA
996 0.87 40 1 2,233 888 1,345 9.7 35,886 46 812 273.1 NA
998 1.15 10 1 2,233 8_8 1,345 9.7 10,206 15 469 90.2 NA
998 0.60 130 1 2,233 888 1,345 9.7 69,226 104 922 612.1 NA

1316 0.87 40 1 2,233 888 1,345 9.7 35,886 46 812 273.1 NA
1353 0.87 40 1 2,233 888 1,345 9.7 35,886 46 812 273.1 NA
1360 1.15 8 1 2,233 888 1,345 93 8,165 12 375 72.2 NA
1364 1.15 10 1 2,233 888 1,346 9.7 10,206 15 469 90._ NA
1364 0.64 216 1 2,233 888 1,345 9.7 122,690 185955 1,054.8 NA
1365 0.87 160 1 2,233 888 1,345 9.7 123,542 187 246 1,092.3 NA
1369 0.87 30 1 2,233 888 1,345 9.7 23,164 35 100 204.8 NA
1380 0.64 320 1 2,233 888 1,345 9.7 181363 275 489 1,607.0 NA
1391 1.15 15 1 2,233 888 1,345 9.7 15,310 23,204 135.4 NA
1491 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
1492 1.15 5 1 2,233 888 1,345 9.7 5,103 7,735 45.1 NA
1492 0.87 30 1 2,233 888 1,345 9.7 23,164 35,109 204.8 NA
1493 0.87 28 1 2,233 888 1,345 9.7 21,620 32365 191.1 NA
1524 1.15 10 1 2,233 888 1,345 9.7 10,208 15,469 90.2 NA
3655 0.87 50 1 2,233 888 1,345 9.7 38,607 58,514 341.3 NA
3656 0.87 25 1 2,233 888 1,345 9.7 19,303 29,257 170.7 NA
3658 1.15 8 1 2,233 888 1,345 9.7 8,185 12,375 722 NA
3659 0.87 100 1 1,397 568 829 9.7 49,429 72,127 682.7 NA
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TABLE2.13. (contd)

HighEfficiencyAJCEROEconomics
I I RI I ! First Year Enerir/ &Demand Savtn_s ' ] LifeCycleCost I
I Fac,_I Cost! Life ! E_,r_I O.ma_lEnemyI Demand/To_WI NPV I II Number l _) I (yr) I (kWh) I(kW..mo) l (1_3,S) I (1_)/ (1_3S) 1 _) I SIR

100 2,500 15 1,898 7 73 42 114 .2,906 0.79
102 2,500 15 1,698 7 73 42 114 -4,137 0.79
104 2,500 15 1,698 7 73 42 114 -630 0.79
106 2,500 15 1,696 7 73 42 114 -845 0.79
204 2,500 15 1,898 7 73 42 114 -2,987 0.79
205 2,500 15 1,898 7 73 42 114 -153 0.79
206 2,500 15 1,898 7 73 42 114 -388 0.79
250 2,500 15 1,188 7 46 42 87 -527 0.75
250 72,500 15 26,337 146 1,010 924 1,934 -527 0.71
251 8,500 15 6,452 23 247 142 389 .527 0.79
253 2,500 15 1,898 7 73 42 114 -527 0.79
265 37,500 15 21,769 77 834 476 1,312 -527 0.74
310 2,500 15 1,898 7 73 42 114 -527 0.79
312 15,500 15 14,293 80 548 502 1,050 -527 0.88
313 102,000 15 37,054 208 1,421 1,301 2,722 .535 0.71
317 2,500 15 1,188 7 46 42 67 -20,916 0.75
318 25,050 15 9,082 51 348 319 667 -1,793 0.71
321 7,500 15 5,693 20 218 125 343 -527 0.79
329 10,000 15 9,221 52 354 324 677 -9,580 0.88
330 25,000 15 9,082 51 348 319 667 -527 0.71
330 30,000 15 27,664 155 1,061 971 2,032 -1,803 0.88
330 120,030 15 88,023 494 3,375 3,090 6,465 -29,427 0.83
3.35 4,500 15 3,416 12 131 75 206 -635 0.79
345 3,500 15 2,657 9 102 58 160 -7,212 0.79
400 3,500 15 2,657 9 102 58 150 -1,582 0.79
400 40,000 15 23,220 82 890 510 1,400 -1,163 0.74
401 7,500 15 5,693 20 218 125 343 -7,212 0.79
402 10,000 15 14,736 52 565 324 888 -3,490 0.97
404 30,000 15 2,679 9 103 59 162 -20,933 0.62
408 20,000 15 7,265 41 279 255 534 -949 0.71
415 44,000 15 32,275 181 1,238 1,133 2,371 -738 0.83
423 244,030 15 289,778 1,627 11,112 10,172 21,284 -738 0.97
424 10,000 15 14,736 52 565 324 888 -10,219 0.97
425 12,500 15 11,527 65 442 405 847 -1,582 0.88
425 27,500 15 9,990 56 383 351 734 -325 0.71
425 192,000 15 140,537 791 5,401 4,944 10,344 -11,343 0.83
430 20,000 15 7,265 41 279 255 534 -5,770 0.71
431 50,000 15 62,874 353 2,4 __ 2,207 4,618 -7,676 0.99
440 25,000 15 2,096 12 80 74 154 -5,434 0.63
501 30,000 " 15 56,253 198 2,156 1,235 3,392 .325 1.07
502 30,000 15 56,253 198 2,155 1,236 3,392 -1,454 1.07
503 30,000 15 56,263 198 2,155 1,236 3,392 -7,934 1.07
505 110,000 15 126,937 453 4,940 2,532 7,772 -33,493 0.89
510 5,000 15 3,796 13 145 53 229 -5,770 0.79
523 15,000 15 0 0 0 0 0 -652 0.60
530 30,000 15 10,898 61 418 383 800 4),364 0.71
533 21,000 15 46,886 165 1,796 1,030 2,826 2,035 1.16
533 87,500 15 50,793 179 1,946 1,116 3,082 2,035 0.74
534 25,000 15 31,437 177 1,206 1,103 2,309 2,035 0.99
535 14,000 15 28,132 99 1,078 618 1,696 -11,854 1.10
535 25,000 15 50,235 177 1,925 1,103 3,028 -1,054 1.10
536 35,000 15 44,012 247 1,688 1,545 3,233 -5,006 0.99
537 35,000 15 34,383 121 1,317 755 2,073 -8,555 0.84
545 7,500 15 5,693 20 218 125 343 3,297 0.79
546 40,000 15 0 0 0 0 0 -22,354 0.60
548 4,000 15 3,035 11 116 67 183 -326 0.79
556 15,000 15 0 0 0 0 0 1,418 0.60
557 5,000 15 0 0 0 0 0 2,532 0.80
558 40,030 15 23,220 82 890 510 1,400 ..457 0.74
559 35,000 15 10,898 61 418 383 800 -5,430 0.71
560 25,000 15 9,082 51 348 319 667 -1,582 0.71
581 27,500 15 25,359 142 972 890 1,863 -16,016 0.88
562 27,500 15 25,359 142 972 890 1,863 -844 0.88
575 37,500 15 13,623 77 522 478 1,001 -5,008 0.71
576 25,000 15 14,512 51 556 319 675 -2,002 0.74
600 6,000 15 4,555 16 175 100 275 -10,219 0.79
624 6,500 15 4,934 17 189 108 297 -8,655 0.79
629 5,000 15 2,375 13 91 83 174 -7,212 0.75
629 17,500 15 6,357 35 244 223 467 -3,199 0.71
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TABLE 2.13. (contd)
HighEfficiencyA/C ER'O Economics

I I RI I i ..... FirstYear Energy&Demand Savir_s.... ! LifeC_ C_ I
I F.c,Wl co_ I Uf. I En_wID,.,.,ndlEn_wIDe,n..dlT_I I NPV I I
J Number l ($) J (yr) I _WVh)I_W-,,,o)l (19935) 1 (19935) 1 (19935) I ($) I SIR I

63o 5,000 15 3,_ 13 146 83 229 -3,198 0.79
655 2,500 15 1,898 7 73 42 114 -10,819 0.79
659 2,500 15 1,888 7 73 42 114 4,387 0.79
673 15,000 15 5,449 31 200 191 400 -1,265 0.71
685 3,500 15 2,657 9 102 58 180 -1,371 0.79
703 7,500 15 5,_3 20 218 125 343 -1,270 0.79
710 2,000 15 1,518 5 58 33 92 -5,049 0.79
710 17,500 15 6,357 36 244 223 467 -1,054 0.71
722 35,000 15 12,714 71 488 446 934 -527 0.71
727 30,000 15 17,415 61 657 383 1,050 -527 0.74
732 24,500 15 8,900 50 341 312 654 -4,327 0.71
734 15,500 15 8,998 32 345 198 542 -735 0.74
735 4,000 15 3,036 11 116 67 183 -1,582 0.79
736 5,500 15 4,175 15 150 92 252 -422 0.79
738 15,500 15 31,531 32 1#.07 198 1,405 -5,049 0.97
750 62,500 15 22,704 128 871 797 1,665 -10,097 0.71
751 32,500 15 11,806 66 453 414 867 -7,664 0.71
800 45,000 15 41,497 233 1,591 1,457 3,048 -7,068 0.88
800 90,000 15 32,694 184 1#.,54 1,148 2,401 -3,960 0.71
810 10,050 15 14,736 52 565 324 888 .844 0.97
908 2,500 15 1,898 7 73 42 114 -1,160 0.79
912 4,000 15 3,036 11 116 67 183 -534 0.79
925 220,000 15 257,874 906 9,881 5,664 15,545 -18,031 0.89
926 2,500 15 1,808 7 73 42 114 -9,376 0.79
929 96,000 15 112,527 395 4,311 2,472 6,783 -5#.35 0.89
943 7,500 15 5,693 20 218 125 343 -25,965 0.79
945 30,000 15 10,898 61 418 353 800 -325 0.71
946 50,000 15 18,164 102 697 638 1,334 .527 0.71
957 10,000 15 14,736 52 565 324 888 -844 0.97
958 2,500 15 1,898 7 73 42 114 -23,708 0.79
965 25,030 15 35,839 129 1,412 809 2,221 -527 0.97
987 10,000 15 9,221 52 354 324 677 -10,345 0.88
967 44,030 15 15,984 90 613 581 1,174 -1,582 0.71
969 16,000 15 9#.58 33 356 204 580 .5,855 0.74
984 30,000 15 10,898 61 418 383 800 -14,425 0.71
986 80,000 15 93,772 330 3,593 2,050 5,653 -325 0.98
989 55,000 15 81,046 285 3,106 1,780 4,886 .527 0.97
989 265,000 15 153,831 541 5,984 3,379 9#.73 -813 0.74
989 430,000 15 624,033 2,193 23,910 13,708 37,617 -1,163 0.96
990 15,000 15 22,103 78 647 486 1,332 -12,694 0.97
990 25,000 15 14,512 51 556 319 875 -4,058 0.74
981 12,000 15 17,683 62 678 388 1,066 -8,655 0.97
992 4,000 15 1,429 S 55 31 86 -8,621 0.69
992 15,000 15 8,707 31 334 191 525 -1,788 0.74
996 9,000 15 6,832 24 262 150 412 -67,701 0.79
996 20,030 15 11,610 41 445 255 700 -16,378 0.74
998 5,030 15 3,796 13 146 83 229 -488 0.79
998 52,000 15 72,562 255 2,780 1,594 4,374 -6,357 0.95

1316 20,000 15 11,610 41 445 255 700 -390 0.74
1353 20,050 15 11,610 41 445 255 700 -I#.46 0.74
1360 4,000 15 3,036 11 116 67 183 -3,832 0.79
1364 5,000 15 3,796 13 146 83 229 -1,898 0.79
1364 65,400 15 101#.74 356 3,880 2,225 6,105 -5,110 0.89
1365 80,050 15 40,440 163 1,779 1,020 2,799 -1,054 0.74
1369 15,000 15 22,103 78 847 486 1,332 -2,705 0.97
1380 128,000 15 165,759 653 7,117 4,080 11,198 -5,110 0.96
1391 7,500 15 5,693 20 218 125 343 -5,110 0.79
1491 2,500 15 1,898 7 73 42 114 -844 0,79
1492 2,500 15 1,898 7 73 42 114 -1,054 0.79
149") 15,000 15 8,707 31 334 191 525 -9,311 0.74
1493 14,000 15 20,630 73 790 453 1#.44 -20,438 0.97
1524 5,980 15 3,796 13 145 83 229 -488 0.79
3655 25,000 15 14,512 51 556 319 875 -4,875 0.74
3656 12,500 15 18,420 65 706 405 1,110 -1,582 0.97
3658 4,000 15 3,036 11 116 67 183 -527 0.79
3659 40,000 15 4,192 24 161 147 306 -527 0.63
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2.4.2 InstallEn_rqv-EfficientWindow Air Conditioners

Description

PatrickAFB currentlyhas 76 window air conditionersinstalledin

commercialfacilitiesthat are less than 18 years old. The energy efficiency

ratio (EER) for these older units is lower than the EER for units currently

available. The Associationof Home ApplianceManufacturersestimatesthat the

averagewindow air conditionerproduced in 198g consumed70% of the electri-

city consumed by a 1972 model with the same output. By replacingthe existing

window air conditionersat PatrickAFB with newer units having a higher EER,

considerableelectricalsavingsmay be realized.

Assumptions

Technicalassumptionsare as follows:

• The existingunits range in size from 0.5 ton to 1.5 tons capacity.
Thirty-oneO.5-tonunits have an EER of 6.0, thirty-twoI.O-tonunits
that have an EER of 6.0, and thirteen 1.5-tonunits have an EER of 6.5.

• The units run during weekdaysonly, and all operatinghours are during
on-peakhours. The units run for an equivalentof 6 full-loadhours per
day. The number of days that the units operateper month are:

April: 10 days
May: 15 days
June: 20 days
July: 25 days
August: 25 days
Sept. : 15 days
October: 10 days
Total : 120 days

Cost assumptionsare as follows:

• The cost of a new O.5-tonunit with an EER of 9.4 is $475, a new 1.0-ton
unit with an EER of 9.0 is $520, and a new 1.2-tonunit with an EER of
10.2 is $644. It is assumedthat 1.2-tonunits are capableof
satisfyingthe demand of the existing 1.5-tonunits.

Results

Completequantitativeresultsof this ERO are presentedin Table 2.14.
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Budaet ImDltcattons. The first cost to replace existing window air

conditioners tncluded in this EROis $27,903.

Enerav and Cost Savinas. It is estimated that this EROwill result in

an annual energy savings of 41,650 kwh at a value of $1,625. Estimated demand

savings are 260 kW-moat a value of $1,625.

Enerqv Security. This recommendation has ltttle impact on energy

security.

Ooerations and Maintenance. This EROinvolves replacing existing units

with new units that have similar O_H requirements. Therefore, this EROwill

not affect O&M.

EnvironmQntal Issues. Existing units must be disposed of properly so
that CFCs are not released into the environment.
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TABLE 2.14. CommercialBuilding Window Air-ConditionerERO

Existin_lWindow NC Characteristicsand O _eratin_lParameters
ExJstln_Equipment operatingSchedule Equlv EnergyConsumption Sum of12 Monthly

ID Ton Units on-peak _.peak on-peak on-peak ! o_-peak on.peak ! off-peak
1 WAC-0.5 6 0.5 31 720 NA 4.5 22,320 0 140 NA
2 WAC-1.0 6 1.0 32 720 NA 4.5 46,080 0 288 NA
3 WAC-1.5 6.5 1.5 13 72C NA 4.5 25,920 0 162 NA

Efficient Window NC Characteristics and Operating Parameters
EnergyResourceOpportun_ OperatingSchedule Equiv EnergyConsumption Sumof 12 Monthly

1A WAC-0.5/9.0 9.0 0.5 31 720 NA 4.5 14,880 0 93 NA

1B WAC-0.5/9.4 9.4 0.5 31 720 NA 4.5 14,247 0 89 NA
2A WAC-0.8/9.0 9.0 0.8 32 720 NA 4.5 24,576 0 154 NA
2B WAC-0.8110.5 10.5 0.8 32 720 NA 4.5 21,065 0 132 NA
2C WAC-1.0/9.0 9.0 1.0 32 720 NA 4.5 30,720 0 192 NA
3A WAC-1.2/10.2 10.2 1.2 13 720 NA 4.5 13,214 0 83 NA
3B WAC-1.2/9.0 9.0 1.2 13 720 NA 4.5 14,976 0 94 HA

EfficientWindow NC ERO Economics
First Non-Ene_'cp/O&M FirstYearEnergy& DemandSavings LifecycleCost

Cost Before I ,,tier Life i Total NPVIID ($) ($h/r) (SAp') (yr) (kWh) (kW-mo) (1992 $) (1992 $) (1992 $) $ SIR
1A 9,176 #N/A #N/A 8 7,440 47 270 294 564 -2,906 0.68
1B 11,780 #N/A #N/A 8 8,073 51 293 319 611 ..4,137 0.65
2A 12,032 #N/,,_ #N/A 8 21,504 134 780 838 1,617 -630 0.95
2B 14,208 #N/A #N/A 8 25,015 156 907 975 1,882 -645 0.94

2C 13,312 #N/A #N/A 8 15,360 96 557 600 1,157 -2,987 0.78
3A 6,695 #N/A #N/A 8 12,706 79 461 494 954 -153 0.98

3B 6,240 #N/A #N/A 8 10,944 68 397 425 822 -388 0.94
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2.4.3 Install Thermal Enerav Storaae Systems

D_$crtDtion

Patrick AFBpurchaseselectrical ser_|ces on a time-of-day rate basis.

During the on-peak time, there is a charge per kilowatt-hour and a peak demand

charge. During the off-peak time, there is a lower charge per kilowatt-hour

and no peak demandcharge. For this reason, it is less expensive to consume

electrical energy during the off-peak period. Thermal energy storage (TES)

systems allow :ooling systemenergy to be stored for use during other time

periods. In this type of system, the refrigeration equipmentcan produce ice

or cold water for st_age during the off-peak billtng period. During the on-

peak period, the refrigeration equipmentcan remain off while the ice or cold

water meets the cooling requirements of the facilities. Although ice pro-

ducing refrigeration equipmentis less efficient than standard chillers, it

has two main advantages. First, the cooltng load on the refrigeration

equipmentcan be optimized, running at full load until the storage system is

at full capacity. Runningthe equipment at full load allows the equipmentto

operate at its best efficiency. Standard chtllers operate at partial load the

majority of the time; therefore, they are almost always operating at reduced
efficiency, which tends to minimize the efficiency difference betweena

standard chiller andTES refrigeration equipment. Although the TESequipment
is stt11 less efficient, there ts a secondadvantage. The TESequipment

operates whenthe cost of energy ts less expensive, which is its major

advantage. Although energy consumptionincreases with TES, energy costs are
almost always reduced.

Assumotions

Table2.15 identifiesthe majorrefrigerationsystemsat PatrickAFB

involvingsystemsgreaterthan20 tonspeakcapacitythat shouldbe considered

forTES systems.

Technicalassumptionsare as follows:

• Presentenergyconsumptionis estimatedwith the sameassumptionsas
Table2.13. Presentand proposedenergyconsumptionis for the
compressoronly.
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• Proposedenergy consumptionfor the TESsystem assumesthat the
compressoronly operates during the off-peak utlltty time period.
Changesin energy consumptionare becauseof the change in refrigeration
equipmentefficiency. The efficiency of the proposedrefrigeration
equipment is for high-efficiency ice TES.

• The storage system is assumedto be supertnsulated; therefore, heat
gatns becauseof the TESsystemare assumedto be negligible.

• Equipmentcapacity (tonnage) for the proposedrefrigeration equipment is
assumedto be 65_ of the present equipmentcapacity. This equipment
capacity has been estimated using a simplified BLASTanalysis for ice
TESsystems, local weather data, andthe off-peak utility time period.

Cost assumptionsare as follows:

• Implementation costs are basedon $500/ton for the refrigeration
equipment, $35/ton-h for the storage systems (10-hour storage), and
$150/ton for accessoryequipment.

• The equipment and installation costs (in 1186 dollars) are estimated
basedon information from the Electric PowerResearchInstitute (EPRI
]988).
Results

The results of the analysis are identified in Table 2.15. Proposed

refrigeration equipmentefftcienctes are estimated basedon best available

information. Actual replacements should be basedon the highest available

efficiencyusingactualdesignand installationconditions.Specific

equipmentcapacitiesshouldalsobe verifiedusingthe properengineering

analysis.

BudqetImollcations.Table2.15 identifies6,187totaltonsof proposed

refrigerationcapacityfor a totalimplementationcostof $6,187,000.

Enerqvand CostSavlnqs. TES systemsdo not saveenergy,but they

reduceenergycost. Energyconsumptionis estimatedto increase

1,233,600kWh/yror 4,209MBtu/yr. Energycostreductionis estimatedto be

$432,700/yr.

EnerqvSecurltv.ThisERO shouldhaveminimalimpacton energy

security.However,equipmentdowntimebecauseof failureor othereventswill

not necessarilyresultin lossof coolingfor the facilitybecauseof the

storagesystem.
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ODerattons and Maintenance. TES systems do have more O_ requirements

than standard chtller systems; however, they have someadvantages. Failure of

the system does not mean loss of cooling, which provides the maintenance staff

wtth some time buffer tn which to respond to problems. Future increases tn

building heat load can usually be compensatedfor by increasing modular

storage capactty rather than replacing the refrigeration equipment with a

larger size.

Environmental Issues. The new refrigeration equipment should be

specified with alternative refrigerants other than CFCs. HFCs are the long-

term preference, although CFCsare still allowable. HCFCswill be removed
from service around 2020 to 2030.
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TABLE2,15, Thermal EnergyStorage Analysts
ExistingA/CCharacteristicsandOperatingParameters

I I ExtstlngEquipment J "J Opemfln'gSohedule ,i, I 'l_'clutv I EnergyConmJmptlonI Sumof12 Monthly I i
I F,,oli,v!E_k"°'/i R-,ng I ' _ I Tot., I _k,.r,I .our,I mo,_h.I _VVh) ICoinoidentDemand (kW,mo) I
I Num_''I _o" I To. I Un,. IFLEHour,IO"-p,,.kI o.-p,-kI _-p.,kI o.-p--ki oM.p.k! _mk I o_._,k I

250 1.00 145 1 2,138 869 1,267 9.7 82,382 120,211 t,137.8 NA
265 1.00 75 1 3,414 1,357 2,057 9.7 65,564 100,887 5U.5 NA
312 1.20 31 1 2,135 869 1,287 9.7 21,135 30,840 291.9 NA
313 1.00 204 1 2,135 869 1,267 9.7 115,903 169,125 1,600.8 NA
316 1.00 50 1 2,135 m 1,267 9.7 26,40841,462 _.3
329 1.20 20 1 2,136 869 1,287 9.7 13,636 19,897 188.3 NA
330 1.oo 50 i 2,138 m 1,267 9.7 28,40841,452 _.3
330 1.20 60 1 2,136 869 1,267 9.7 40,907 59,691 565.0 NA
330 0.65 300 1 2,136 869 1,267 9.7 144,876 211,406 2,001.0 NA
400 1.00 80 1 3,414 1,357 2,057 9.7 71,001 107,613 627.8 NA
402 1_,0 20 1 3,414 1,357 2,057 9.7 21,300 32,284 188.3 NA
404 0.89 60 1 3,414 1,357 2,057 9.7 47,3_3 71,831 419.0 NA
408 1.00 40 1 2,136 869 1,267 9.7 22,726 33,162 313.9 NA
415 0.85 110 1 2,136 869 1,267 9.7 53,122 77,516 733.7 NA
423 0.98 610 1 2,136 869 1,267 9.7 339,640 498,602 4,690.9 NA
424 1_0 20 1 3,414 1,357 2,057 9.7 21,3(X) 32,284 165.3 NA
425 1.20 25 1 2,138 869 1,267 9.7 17,045 24,871 235.4 NA
425 1.00 55 1 2,136 869 1,267 9.7 31,248 45,597 431.6 NA
425 0.85 480 1 2,138 859 1,267 9.7 231,805 338,250 3,201.5 NA
430 1.00 40 1 2,138 869 1,267 9.7 22,726 33,162 313.9 NA
431 1.32 100 1 2,136 869 1,267 9.7 74,996 109,434 1,035.8 NA
440 0.90 50 1 2,138 869 1,267 9.7 25,567 37,307 353.1 NA
501 1_.9 60 1 3,414 1,357 2,057 9.7 65,694 104,115 607.3 NA
502 1.29 60 1 3,414 1,357 2,057 9.7 65,694 104,115 607.3 NA
503 1.29 60 1 3,414 1,357 2,057 9.7 65,694 104,115 607.3 NA
505 0.65 275 1 3,414 1,357 2,057 9.7 207,457 314,431 1,834.2 NA
523 0.84 30 1 2,136 869 1,267 9.7 14,317 20,892 197.7 NA
530 1.00 60 1 2,135 869 1,267 9.7 34,089 49,743 470.8 NA
533 1.37 42 1 3,414 1,357 2,057 9.7 51,068 77,400 451.5 NA
533 1.00 175 1 3,414 1,357 2,057 g.7 155,315 235,403 1,3732 NA
534 1.32 50 1 2,136 869 1,287 9.7 37,498 54,717 517.9 NA
535 1.32 28 1 3,414 1,357 2,057 9.7 32,803 49,717 290.0 NA
535 1.32 50 1 3,414 1,357 2,057 9.7 58,576 88,780 517.9 NA
536 1.32 70 1 2,135 869 1,267 9.7 52,497 76,604 725.1 NA
537 1.09 70 1 3,414 1,357 2,057 9.7 67,717 102,636 598.7 NA
546 0.81 100 1 2,135 550 1,267 9.7 46,920 67,153 635.6 NA
556 0.84 30 1 3,414 1,357 2,057 9.7 22,365 33,898 197.7 NA
557 0.80 10 1 3,414 1,357 2,057 9.7 7,100 10,761 62.8 NA
558 1.00 80 1 3,414 1,357 2,057 9.7 71,001 107,613 627.8 NA
559 1.00 60 1 2,136 869 1,267 .9.7 34,059 49,743 470.8 NA
560 1.00 50 1 2,136 869 1,267 9.7 26,408 41,452 392.3 NA
561 1.20 55 1 2,136 869 1,267 9.7 37,498 54,717 517.9 NA
562 1_0 65 1 2,136 869 1,267 9.7 37,498 54,717 517.9 NA
575 1.00 75 1 2,136 869 1,267 9.7 42,611 62,178 588.5 NA
576 1.00 50 1 3,414 1,357 2,057 9.7 44,376 67,256 392.3 NA
629 1.00 35 1 2,136 869 1,287 9.7 19,885 29,017 274.6 NA
673 1.00 30 1 2,136 869 1,267 9.7 17,045 24,871 235.4 NA
710 1.00 35 1 2,138 869 1,267 9.7 19,885 29,017 274.6 NA
722 1.00 70 1 2,136 869 1,267 9.7 39,771 56,033 549.3 NA
727 1.00 50 1 3,414 1,357 2,057 9.7 53,251 80,710 470.8 NA
732 1.00 49 1 2,136 _ 1,267 9.7 27,839 40,623 384.5 NA
734 1.00 31 1 3,414 1,_,',1 2,057 9.7 27,513 41,700 243.3 NA
738 1.00 31 1 3,414 1,'_57 2,057 9.7 27,513 41,700 243.3 NA
750 1.00 125 I 2,136 _ 1_,67 9.7 71,019 103,630 980.9 NA
751 1.00 65 I 2,136 869 1,267 9.7 38,930 53,888 510.0 NA
800 1.20 90 I 2,135 869 1,267 9.7 61,360 89,537 547.5 NA
800 1.00 180 1 2,136 869 1,267 9.7 102,267 149,228 1,412.4 NA
810 1.20 20 1 3,414 1,357 2,057 9.7 21,300 32,284 188.3 NA
925 0.65 550 1 3,414 1,357 2,057 9.7 414,914 626,862 3,668.4 NA
929 0.85 240 1 3,414 1,357 2,057 9.7 181,053 274,412 1,600.8 NA
945 1.00 60 1 2,135 869 1,267 9.7 34,089 49,743 470.8 NA
946 1.00 100 1 2,136 869 1,267 9.7 56,615 82,904 784.7 NA
957 1.20 20 1 3,414 1,357 2,057 9.7 21,300 32,284 188.3 NA
965 1.20 50 1 3,414 1,357 2,057 9.7 53,251 80,710 470.6 NA
957 1.20 20 1 2,136 869 1,267 9.7 13,636 19,897 188.3 NA
957 1.00 88 1 2,138 869 1,267 9.7 49,997 72,956 590.5 NA
969 1.00 32 1 3,414 1,357 2,057 9.7 28,401 43,045 251.1 NA
984 1.00 60 1 2,135 869 1,287 9.7 34,089 49,743 470.8 NA
986 0.65 200 1 3,414 1,357 2,057 9.7 150,878 228,677 1,334.0 NA
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TABLE2.15. (contd)

ExistingA/CCharacteristicsandOperatingParameters
il ExistingEquipment I I _mting Schedule J Equiv [ EnergyConsumptionJ Sumof 12 Monthly I

F..c,_l':_le_l R.,n01 eof I Tolll I Hours I Houri I months I (ItYVh) , lCo,!n_IdemDemlind{kW.mo}J
xur._,'l _ao,,.I To,',I U,..,,, l_,.EXo,.,r,,I o_p,,.kI _-pe.k I on-pe.kI on-peekI o_-peekI on.peek I _-pak I

989 1.20 110 1 3,414 1,357 2,057 9.7 117,182 177,581 1,035.8 t_
I)89 1.00 530 I 3,414 1,357 2,057 11.7 470,383 712,034 4,158.8 NA
989 0.90 1,075 1 3,414 1,357 2,057 9.7 858,872 1,301,441 7,581.9 NA
990 120 30 1 3,414 1,357 2,057 9.7 31,951 48,426 282.5 NA
990 1.00 50 1 3,414 1,357 2,057 9.7 44,378 87,258 392.3 NA
991 120 24 1 3,414 1,357 2,057 9.7 25,500 38,741 226.0 NA
992 1.00 30 1 3,414 1,357 2,057 9.7 20,625 40,355 235.4 NA
996 1.00 40 1 3,414 1,357 2,057 9.7 35,501 53,806 313.9 NA
998 0.85 130 1 3,414 1,357 2,057 9.7 98,071 148,640 847.1 NA

1316 1.00 40 I 3,414 1,357 2,057 9.7 35,501 53,806 313.9 NA
1353 1.00 40 1 3,414 1,357 2,057 9.7 35,501 53,806 313.9 NA
1364 0.85 216 1 3,414 1,357 2,057 II+7 162,948 246,971 1,440.7' NA
1365 1.00 160 1 3,414 1,357 2,0_7 9.7 142,003 215,225 1,255.5 NA
1369 1.20 30 1 3,414 1,357 2,057 9.7 31,951 46,426 282.5 NA
1380 0.90 320 I 3,414 1,357 2,057 9.7 255,005 387,406 2,250.9 NA
1492 1.0O 30 1 3,414 1,357 2,067 9.7 26,625 40,355 235.4 NA
1493 1.20 28 1 3,414 1,357 2,057 9.7 29,621 45,197 263.7 NA
3655 1.00 50 1 3,414 1,357 2,057 9.7 44,378 87,255 392.3 NA
3ram 120 25 I 3,414 1,357 2,057 0.7 26,e25 40,3_ 23_.4
3659 0.90 100 1 2,136 860 1,2t57 9.7 51,134 74,814 704.2 NA
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TABLE2,15, (contd)

HighEfficiencyThermalEnergyStorageA/CCharacteristicsandOperatingParameters
! I Energy Resource Opportunity I OperatingSchedule I Equlv I Energy ConsumptionI Sum of 12 Monthly I
I Facility i Efficlencyl Rating I # of I Total I Hours I Hours I months I (kWh) I CoincidentDemand _.mo) I
I Numb.,I I To, I.......Units IFLeHoursI o..i,.kI o,.p,.,kI o.-p.kI on.p..kI oe-p.I o.-pm I oe-p.kI

250 13.0 94 1 2,150 0 2,150 0 0 242,352 0 NA
265 1.20 49 1 3,435 0 3,435 0 0 200,313 0 NA
312 1.20 20 1 2,150 0 2,150 0 0 51,813 0 NA
313 13.0 133 1 2,150 0 2,150 0 0 340,964 0 NA
318 1.20 33 1 2,150 0 2,150 0 0 83,570 0 NA
329 1.20 13 1 2,150 0 2,150 0 0 33,428 0 NA
330 13.0 33 I 2,150 0 2,150 0 0 83,570 0 NA
330 13.0 39 1 2,150 0 2,150 0 0 100,284 0 NA
330 0.88 195 I 2,150 0 2,150 0 0 368,859 0 NA
400 1.20 52 1 3,435 0 3,435 0 0 213,667 0 NA
402 13.0 13 I 3,435 0 3,435 0 0 53,417 0 NA
404 1.20 39 1 3,435 0 3,435 0 0 160,250 0 NA
408 12.0 26 1 2,150 0 2,150 0 0 66,855 0 NA
415 0.88 72 1 2,150 0 2,150 0 0 135,248 0 NA
423 0.88 397 1 2,150 0 2,150 0 0 750,014 0 NA
424 13.0 13 1 3,435 0 3,435 0 0 53,417 0 NA
425 13.0 16 I 2,150 0 2,150 0 0 41,785 0 NA
425 1.20 36 1 2,150 0 2,150 0 0 91,927 0 NA
425 0.88 312 1 2,150 0 2,150 0 0 590,175 0 NA
430 1.20 26 1 2,150 0 2,150 0 0 66,856 0 NA
431 13.0 65 I 2,150 0 2,150 0 0 167,139 0 NA
440 1.20 33 1 2,150 0 2,150 0 0 53,570 0 NA
501 13.0 39 1 3,435 0 3,435 0 0 160250 0 NA
502 13.0 39 I 3,435 0 3,435 0 0 160,250 0 NA
503 13.0 39 1 3,435 0 3,435 0 0 160,250 0 NA
505 0.88 179 1 3,435 0 3,435 0 0 540,307 0 NA
523 1.16 20 1 2,150 0 2,150 0 0 48,413 0 NA
530 13.0 39 I 2,150 0 2,150 0 0 100,284 0 NA
533 1.20 27 1 3,435 0 3,435 0 0 112,175 0 NA
533 1.20 114 1 3,435 0 3,435 0 0 467,397 0 NA
534 1.20 33 1 2,150 0 2,150 0 0 53,570 0 NA
535 1.20 18 1 3,435 0 3,435 0 0 74,783 0 NA
535 1.20 33 1 3,435 0 3,435 0 0 133,542 0 NA
536 1.20 46 1 2,150 0 2,150 0 0 116,998 0 NA
537 1.20 46 I 3,435 0 3,435 0 0 186,959 0 NA
546 1.11 65 1 2,150 0 2,150 0 0 155,612 0 NA
556 1.16 20 1 3,435 0 3,435 0 0 77,362 0 NA
557 1.10 7 1 3,435 0 3,435 0 0 24,559 0 NA
558 1.20 52 1 3,435 0 3,435 0 0 213 667 0 NA
559 13.0 39 I 2,150 0 2,150 0 0 100284 0 NA
560 13.0 33 1 2,150 0 2,150 0 0 83570 0 NA
561 13.0 36 I 2,150 0 2,150 0 0 91 927 0 NA
562 1.20 36 1 2,150 0 2,150 0 0 91 927 0 NA
575 1.20 49 1 2,150 0 2,150 0 0 125 354 0 NA
576 1.20 33 1 3,435 0 3,435 0 0 133 542 0 NA
629 1.20 23 1 2,150 0 2,150 0 0 58 499 0 NA
673 1.20 20 1 2,150 0 2,150 0 0 50 142 0 NA
710 1.20 23 1 2,150 0 2,150 0 0 58 499 0 NA
722 1.20 46 1 2,150 0 2,150 0 0 116,998 0 NA
727 1.20 39 1 3,435 0 3,435 0 0 160,250 0 NA
732 1.20 32 1 2,150 0 2,150 0 0 81,898 0 NA
734 1.20 20 1 3,435 0 3,435 0 0 82,796 0 NA
738 1.20 20 1 3,435 0 3,435 0 0 82,796 0 NA
750 1.20 81 1 2,150 0 2,150 0 0 208,924 0 NA
751 1.20 42 1 2,150 0 2,150 0 0 108,641 0 NA
800 13.0 59 I 2,150 0 2,150 0 0 150,425 0 NA
800 13.0 117 I 2,150 0 2,150 0 0 300,851 0 NA
810 1.20 13 1 3,435 0 3,435 0 0 53,417 0 NA
925 0.88 358 1 3,435 0 3,435 0 0 1,080,615 0 NA
929 0.88 156 1 3,435 0 3,435 0 0 471,541 0 NA
945 12.0 39 I 2,150 0 2,150 0 0 100,264 0 NA
946 13.0 65 1 2,150 0 2,150 0 0 167,139 0 NA
957 1.20 13 1 3,435 0 3,435 0 0 53,417 0 NA
965 1.20 33 1 3,435 0 3,435 0 0 133,542 0 NA
967 1.20 13 1 2,150 0 2,150 0 0 33,428 0 NA
967 13.0 57 1 2,150 0 2,150 0 0 147,083 0 NA
969 1.20 21 1 3,435 0 3,435 0 0 65,467 0 NA
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TABLE2.15. (contd)

HighEfficiencyThermalEnergyStorageAJCCharacteristicsandOiperalJngparameters
l ] Energy ResourceOpportun,y ! Operating Schedule J ] Energy Consumption I Sumof 12 Mor_ty J
Fmc,_IEmcler_lRating | #of ] Total ] _le.r.I Ho._,I "_'1 _Vh) ICoinctdentDemand_N-mo)l
N"m_l _ I Ton/ Un_ IFLEHo.r.I on-p.kI o_-p._I o_,.. l,°'P'k I _.p.k i on-pk i o_-p.k I

964 1.20 39 1 2,150 0 2,150 0 0 100 Z84 0 NA
0.88 13o I 3,_ o _,_ o o _I o

989 120 72 I 3,435 0 3,435 0 0 293 792 0 NA
989 120 345 I 3,435 0 3,435 0 0 1,415 544 0 NA
989 0.88 699 I 3,435 0 3,435 0 0 2,112 111 0 NA
990 120 20 1 3,435 0 3,435 0 0 80 125 0 NA
990 120 33 1 3,435 0 3,435 0 0 133 542 0 NA
991 1.20 16 1 3,435 0 3,435 0 0 64 100 0 NA
992 1.20 20 I 3,435 0 3,435 0 0 80 125 0 NA
996 1.20 26 1 3,435 0 3,435 0 0 106 833 0 NA
998 0.83 85 I 3,435 0 3,435 0 0 239 454 0 NA

1318 1.20 26 I 3,435 0 3,435 0 0 106.833 0 NA
1353 120 26 1 3,435 0 3,435 0 0 106 833 0 NA
1364 0.88 140 I 3,435 0 3,435 0 0 424 387 0 NA
1365 120 104 I 3,435 0 3,435 0 0 427 334 0 NA
1369 120 20 1 3,435 0 3,435 0 0 80 125 0 NA
1380 0.88 206 1 3,435 0 3,435 0 0 628 721 0 NA
1492 120 20 I 3,435 0 3,435 0 0 80 125 0 NA
1493 1.20 18 I 3,435 0 3,435 0 0 74 783 0 NA
3655 1.20 33 1 3,435 0 3,435 0 0 133 542 0 NA
3656 1.20 16 I 3,435 0 3,435 0 0 66 771 0 NA
3659 1.20 65 1 2,150 0 2,150 0 0 167 139 0 NA
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TABLE 2.15. (contd)

Thermal EnergyStorageERO Economics
First Non-Enemy O&M FirstYear Savin_ls Life Cycle Cost

Facility Cost Before After Energy i Demand Cost NPV
Number (198657 ($/yr) ($/yr) (Kwh) I (kW-mo) (19935) ($) SIR

250 94 250 8,265 11 310 -39,759 1,138 5,932 42 257 1.45
265 48 750 4,275 5 850 -32,862 588 2,699 13 398 1.27
312 20 150 1,767 2418 162 290 1,905 11 703 1.58
313 132 600 11628 15912 -55,937 1,598 8,346 59.451 1.45
318 32500 2.850 3 900 -13,710 388 2,046 14 571 1.45
329 13 000 1 140 1.560 105 183 1,229 7.550 1.58
330 32 500 2 850 3 900 -13,710 386 2,046 14 571 1.45
330 39 000 3 420 4680 314 558 3,686 22.650 1.58
330 195 000 17 100 23.400 -12,575 1,993 12,550 30.741 1.16
400 52 000 4 560 6,240 -35,053 619 2,878 14,291 1.27
402 13 000 1 140 1,560 167 178 1,258 5.802 1.45
404 39 000 3 420 4,680 -41,025 408 1,271 7 040 1.18
408 26 000 2 280 3,120 -10,968 302 1,637 11 657 1.45
415 71 500 6 270 8,580 -4,611 721 4,602 11 272 1.16
423 396500 34 770 47,580 85,229 4,677 33,657 96 637 1.24
424 13 000 1 140 1,560 167 173 1,258 5 802 1.45
425 16 250 1 425 1,950 131 219 1,536 9 438 1.58
425 35 750 3 135 4,290 -15,081 415 2,250 16 028 1.45
425 312 000 27 360 37,440 -20,120 3,184 20,080 4g 186 1.16
430 26 000 2 280 3,120 -10,968 295 1,637 11 657 1.45
431 65 000 5 700 7,800 17,290 1,016 7,375 42.915 1.66
440 32 500 2,850 3.900 -20,696 332 1,533 12 419 1.38
501 39 000 3,420 4.680 12,559 585 4,501 20,417 1.52
502 39 000 3,420 4680 1_ _ 584 4,501 20,417 1.52
503 39 000 3,420 4 680 " 583 4,501 20,417 1.52
505 178 750 15,675 21 450 -I 1,809 11,512 9,358 1.05
523 19 500 1,710 2 340 -13,= 172 799 6,583 1.34
530 39 000 3,420 4 680 -16,452 444 2 455 17,485 1.45
533 27 300 2,394 3 276 16,293 424 3 603 16,165 1.5g
533 113 750 9 975 13,650 -76,678 1,344 6 297 31,262 1.27
534 32 500 2 850 3,900 8,645 488 3 688 21,458 1.66
535 18 200 1 596 2,184 7,736 259 2 213 9,996 1.55
535 32 500 2 850 3,900 13,815 486 3 952 17,851 1.55
536 45 500 3 990 5,460 12,103 692 5 163 30,041 1.66
537 45 500 3 9_0 5,460 -16,606 565 3 367 16,017 1.35
546 65 000 5 700 7,800 -42,440 601 2,567 10,294 1.16
556 19 500 1 710 2,340 -21,099 162 535 2,838 1.15
557 6 500 570 780 -6,698 26 170 792 1.12
558 52 000 4 560 6,240 -35,053 590 2,878 14,291 1.27
559 39 000 3 420 4,680 -16,452 432 2,455 17 485 1.45
560 32 500 2 850 3,900 -13,710 352 2,046 14 571 1.45
561 35 750 3 135 4,290 288 477 3,379 20 763 1.58
562 35 750 3 135 4,290 288 476 3,379 20 763 1.58
575 48 750 4 275 5,850 -20,565 546 3,069 21 857 1.45
576 32 500 2 850 3,900 -21,908 348 1,799 8 932 1.27
629 22 750 1 995 2,730 -9,597 230 1,432 10 200 1.45

2.55



TABLE 2,15. (contd)

Thermal Energy Storage ERO Economics
First Non-EnergyO&M Fi_l Year Savings Life Cycle Cost

Facility Cost I Before After Energy Demand Cost NPV

, Number I (19865) . ,,,,($/yr) ....(_$1yr) IKwh) (_kW-mo) (19935) ,! ,(_$) SIR

673 19,500 1 710 2,340 -8 226 189 1,227 8,743 1.45
710 22,750 1 995 2,730 -9 597 228 1,432 10,200 1.45
722 45,500 3 990 5,460 -19 194 501 2,864 20,400 1.45
727 39 000 3 420 4,680 =26290 422 2,159 10,719 1.27
732 31 850 2 793 3,822 -13436 334 2,005 14,280 1.45
734 20150 1 767 2,418 -13583 192 1,115 5,538 1.27
738 20.150 1 767 2,418 -13583 191 1,115 (3,340) 0.83
750 81 250 7 125 9,750 -34,275 928 5 114 36,428 1.45
751 42 250 3 705 5,070 -17,823 456 2 659 18,943 1.45
800 58 500 5 130 7,020 472 792 5 529 33,975 1.58
800 117 000 10 260 14,040 -49,356 1,356 7 364 52 456 1.45
810 13.000 1 140 1,560 167 131 1 258 5 802 1.45
925 357 500 31 350 42900 -36,839 3,610 23 024 18 716 1.05
929 156000 13.680 18.720 -16,075 1,542 10 047 8 167 1.05
945 39.000 3 420 4 680 -16,452 411 2 455 17485 1.45
946 65 000 5,700 7 800 -27,420 724 4 091 29 142 1.45
957 13 000 1,140 1 560 167 126 1 258 5 802 1.45
965 32500 2,850 3.900 419 408 3 145 14 506 1.45
967 13.000 1,140 1.560 105 124 1229 7 550 1.58
967 57 200 5 016 6.864 -24,130 626 3 600 25 645 1.45
969 20 800 1 824 2 496 -14,021 185 1 151 5 717 1.27
984 39.000 3420 4.680 -16,452 404 2 455 17 485 1.45
986 130 000 11 400 15 600 -13,396 1,266 8 372 6 80C, 1.05
989 71 500 6 270 8 580 921 967 6 919 31 914 1.45
989 344,500 30 210 41 340 -232,226 4,089 19 070 94 680 1.27
989 698 750 61 275 83 850 48,003 7,521 52 235 66 542 1.10
990 19 500 1 710 2 340 251 210 1 887 8 704 1.45
990 32 500 2 850 3 900 -21,908 319 1 799 8 932 1.27
991 15600 1368 1 872 201 152 1 510 6 963 1.45
992 19 500 1.710 2340 -13,145 160 1 079 5 359 1.27
996 26 000 2 280 3 120 -17,526 238 1 439 7146 1.27
998 84 500 7 410 10 140 7,256 790 6 031 5 316 .1.06

1316 26 000 2 280 3 120 -17,526 236 1 439 7 146 1.27
1353 26 000 2 280 3 120 -17,526 235 1 439 7 146 1.27
1364 140 400 12 312 16 848 -14,468 1,361 9042 7 350 1.05
1365 104 000 9 120 12 480 -70,106 1,175 5 757 28,583 1.27
1369 19 500 1 710 2 340 251 200 1 887 8,704 1.45
1380 208 000 18.240 24 960 14,289 2,177 15.549 19,808 1.10
1492 19 500 1 710 2 340 -13,145 151 1 079 5,359 1.27
1493 18200 1 596 2 184 234 179 1 761 8,123 1.45
3655 32 500 2 850 3 900 -21,908 306 1 799 8,932 1.27
3656 16 250 1,425 1 950 209 148 1 572 7,253 1.45
3659 65 000 5,700 7 800 -41,392 618 3 065 14,792 1.23
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2.4.4 InstallGa_ Enaine-Priven_hill_r@and Utili_eWaste Heat fQr

CogeneratioB

Pescription

Chillersare typicallydriven by electricmotors,either internalor

external. However, it is possibleto use a naturalgas-firedengine to drive

chillers. The waste heat from the engine'sradiator and the hot exhaustgases

can then be recoveredand used to heat water for use at the facility. Patrick

AFB has very few facilitiesthat have significanthot water requirements

during the cooling season. The only notablefacilitiesare the hospital,

technicallaboratoryand dormitories.

This ERO examinesreplacingthe existingchillerswith naturalgas

engine driven chillersat selectedfacilities.

A_sumption@

Technicalassumptionsare as follows:

• Chiller sizes,efficiencies,and energy consumptionassumptionsare the
same as ERO 2.4.1.

• Hot water requirementsfor the facilitiesare based on data from either
naturalgas meters or energy-useintensity(EUI) informationprovidedby
FloridaPower & Light (FPL).

• Presentboiler efficienciesare assumedto be 80% and electricwater
heaterenergy factorsare assumedto be 89%.

• Performancecharacteristicsof the naturalgas engine driven chillers
are from manufacturer'sliterature.

Cost assumptionis as follows:

• Implementationcost estimatesare based on $850/ton.

Results

The resultsof this analysisare identifiedin Table 2.16. The natural

gas enginesare always capableof supplyingmore hot water than there is

demand. It is assumed that this waste heat will be dumped throughthe engine

exhaustgas.

2.57



Budaet ImD11catlons. Table 2.16 Identifies 1,746 total tons of

refrigeration capactty for a cost of $1,484,100.

Eneray and Co_t SEvinos. Thts EROis mostly a fuel switching

recommendation, from electricity to natural gas. Natural gas engines are less

efficient than electrical motors; therefore, net energy consumption will

increase. However, natural gas is less expensive than electricity so there is

a net cost reduction. Electrical consumption ts estimated to be reduced

3,961729 kWh/yr or 13,517.4 MBtu/yr. Natural gas consumption is estimated to

tncrease 269,643 thenns/yr or 26,964.3 HBtu/yr. The net result is an increase

tn energy consumption of 13,446.9 HBtu/yr. Energy costs are estimated to be

reduced $133,444/yr.

Enerqy Security. Because natural gas is on an tnterruptible rate

schedule, a backup fuel supply may be necessary. For some facilities, such as

the hospital, this may not be a problem as a back-up fuel already exists. For

natural gas engines, liquid propane ts the usual standby fuel. The cost

estimates do not tnclude any added costs for backup.

Operations and MaintQnqnce. 08_t costs are estimated to increase

$45,396/yr for the natural gas engines. This estimate is based on a study by

Pfrommer (1990) where maintenance costs were estimated from a 150-ton chiller

and prorated for the proposed chiller size.

Environmental Issues. Although natural gas is a clean burning fuel,
there will be an increase in local emissions because of combustion. The U.S.

Environmental Protection Agency (EPA) and Florida State clean air regulations

may apply and permits may be required. No permitting costs have been assumed

in this analysis, although they may exist. Natural gas engines are also

noisier than electric motors; therefore, there will be an increase in noise
levels.
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TABLE2.16. Gas Engine-Driven Chiller Analysis

Existing A/C Characteristics and Operating Parameters

I IF-<_ NC Eq_ I EJanr_DHWEqu_ J i . ChhrEneq_ J DHWEN,rgV I "rot_F.ner_ I_ INumber I IdN/ton I Ton I Type I EF I FLEHoursI on-peak| _(k_) J (k'_) I (kWh) I (twin,r) I (_) I (t'wm) I (Mmu) I (wV-mo)J

501 1.29 60 E]ec 0.89 2,233 9.7 68,(W4 104,115 76,023 NA 248,832 NA 849 607.3
502 1.29 B0 E)oc 0.89 2,233 9.7 68,604 104,115 76,023 NA 248,832 NA 84g 607.3
503 1.29 (SO E]ec 0.89 2,233 9.7 68,694 104,115 76,023 NA 248,832 NA B49 807,3

04FJ05Fu06 0,85 275 E)ec 0.89 2,233 9.7 207,457 314,431 206,107 NA 729,995 NA 2,491 1,834.2
989 0.90 1,075 NG 0.80 2,233 9.7 858,672 1,301,441 NA 79_)0 2,160,113 79,200 7,920 7,591.9

1364 0,85 216 NG 0.80 2.233 9.7 162,948 248,971 NA M,320 409,919 59,320 5,832 1,440.7

Gas Engine Driven Chiller Characteristics and Operating Parameters

Cw..n<II (h_to.)I (cu_'e_)Imx(Bt._)l Ton IFLEHoumlon-peekI Ctw_/vr) I (kWh)I (1_) I (kWh)I (,wm)I (M_) I (k_N-mo)I

501 1,19 9.25 207,e0_ so 2,233 N_ 15,450 14,77_ 0 14,T_ 15,_0 1,_ 0.0
502 1.19 9.25 207,605 50 2,233 NA 15,450 14,779 0 1_,779 15,450 1,595 0.0

1.19 9.25 207,605 60 2,233 NA 15,450 14,7"79 0 14,779 15,450 1,585 0.0
04_ 1.00 9.10 768,288 275 2,233 NA 58,666 40,457 0 40,457 59,666 6.005 0.0

989 1.00 9,t0 3,081,48_ 1,075 2,233 NA 229,332 NA 15,397 NA 244,729 24,473 0.0
1364 1.00 9.10 619,164 216 2,233 NA 48,080 NA 11,388 NA 57,488 5,747 0.0

GasEngineDrivenChillerEROEconomics

I i NC I Ftr_ I_N°n'F'ner_O&M I FtrstY'rs_ ! - LlfeC_c°_ I
F._ R,,_ c_ I _o_. I Nw I envwl en_yI NeV I I
Number. Ton (1968S) I (S_r) ] (td_') I (MBlu/yr)I ($/yr) { ($) I SiR I

501 60 51,000 3,420 5,040 -748 7,772 -36,702 0,28
502 60 51,000 ".,420 5,040 .746 7,772 ,.36,702 0.28
503 60 51,000 3,420 5,040 -748 7,772 .36,702 0.28

04_ 275 233,750 15,675 23,100 -3,514 17,976 -309,522 -0,32
g8g 1,075 9t3,750 61.?.75 90,300 -16,553 67,098 -712.060 0,22

1364 216 183,800 12,312 18,144 B5 25,055 97,991 1.53
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2.4.5 Conver£HQsoital to Variable-Air-Volume HVACSystem

DescrtDtion

The hospital air-handling systemsare scheduled to be rehabilitated.

This EROevaluates the potential of replacing the existing air-handling

systemswith variable-air-volume (VAV)air-handling systemusing variable

frequency drives (VFD) for fan speedcontrol. The present air-handling system

consists of five main air handlers. AC-1 is identified as a high-pressure

dual-duct system. AC-2 and AC-5 are identified as multizone systems. AC-3

andAC-4 are identified as spray coil (constant volume) systems. Energy

savings can be achieved by replacing these types of air-handling systemswith

VAVsystems.

Dual-duct air-handling systemsachieve comfort control by supplying both
warmand cold air ducts to the individual zones. A constant volumeof air is

supplied to the various control zones through mixing boxes. The required

level of temperature control and dehumidification is maintained by properly

mixing warm and cold air at the individual control zones. These systemsare

very good for temperature and humidity control. However, becausethese

systems both heat and cool air, then mix them together, they are very energy
intensive.

Multizone air-handling systemsachieve comfort control by supplying a

constant volumeof temperedair to the individual zones. The required level

of temperaturecontrolanddehumidificationis maintainedby mixingwarm and

cold air in mixingboxesat the air-handlingunitfor supplyto the individual

controlzones. Thesesystemsare alsogoodfor temperatureand humidity

control. However,they are alsoenergyintensive,but not as much as dual-

duct systems.

Constantvolumeair-handlingsystemsachievetemperaturecor_rolby

supplyingtemperedair. A constantvolumesystemhas onlyone controlzone,

unlikethe systemsdescribedabove. The temperedair is eitherheatedor

cooled,but not both. Temperaturecontrolis maintainedby varyingthe supply

airtemperature.Thereis no humiditycontrolunlessreheatis addedto the
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system. Constant volumesystemsare only moderately energy intensive, but

reheat systemsare very energy intensive.

VAVair-handling systemsare the least energy intensive air-handling

systems. They supply either heated or cooled air at a constant temperature to

the control zone, but vary the volumeof air to meet changing heating or

cooling loads. By supplying a constant air temperature, accurate humidity

control is possible; and by varying the amountof supply air to the control

zone, accurate temperature control is possible, saving energy in three major

areas. First, in the cooling mode,unnecessaryheating of cooled air is

eliminated. Second, in the heating mode,unnecessarycooling of heated air is

eliminated. Third, fan energy is significantly reduced throughout the year

becausesupply air volumeis varted to meet actual heating or cooling

requirements. There are several methodsof varying the volumeflow rate of

air. Of these methods, VFDsto control the fan motor speed saves the most

energy.

AssumDtion_

Technical assumptionsare as follows:

• The numberof control zones for AC-I, AC-2, andAC-5 are 61, 8, and 5,
respectively, according to the original mechanical schedule.

• The numberof control zones for AC-3 andAC-4 are 8 and 11, respec-
tively, basedon a typical 750 cfm/zone.

• Eachair-handling unit has a supply and return air fan totaling 89 hp.

• Reduction in reheating energy ts basedon specifications identified in
the building construction drawing schedules, which assumesthat the
average reheat load is 50%of the design reheat capacity during the
cooling season. This implies an average 5oF rise in supply air
temperature becauseof reheat for AC-1, AC-2, and AC-5. Reduction in
recooltng energy is the sameas reheating energy.

• The cooling modeoccurs 7,057 h/yr from the weather data, assuming
cooling occurs whenthe outside air temperature is above65oF. The
heating modeoccurs 513 h/yr from the weather data, assumingheating
occurs whenthe outside temperature is below 55°F.

• Boiler efficiency ts assumedto be 80%.

• Chiller efficiency is 0.85 kW/ton.
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Cost assumptions are as follows:

• Variable-speed drives for the fan mtors are estimated to be $23,875,
installed. VAVmixing boxes for the 93 estimated zones, at an average
of $1,000 per box, is $93,000. However, this will eliminate the
requirement for two multtzone air-handling unit mixing stations and 61
dual-duct mtxing boxes. ]f these systems are scheduled to be replaced
in the rehabilitation, the cost differential will be less.

• The gas cost is $0.38/therm. The blended electrical cost Js $O.053/kWh.

The hospttal VAVEROanalysis was conducted as a casestudy to

demonstrate the potential savings due to changing air-handling systems to VAV.

Therefore, no LCCanalysis was completed and the results are not included in

the EROsummarytables in Section 3.0. The estimated energy and dollar

savings, and estimated implementation costs are detailed below.

_et ]mDlications. Because the hospital ductwork is already scheduled

to undergo extensive rehabilitation, the additional costs to convert the

system to VAVfrom the exJsttng dual-duct/multJzone/constant-volume systems

are marginal. However, the cost estimate for converting the system to VAV is
$116,875.

Enerav and CQst Saying;. Energy savings are estimated to be

151,200 kWh/yr, 516 MBtu/yr in reduced chiller load; 26,680 therms/yr,

2,668 HBtu/yr in reduced boiler load; and 363,000 kWh/yr, 1239 MBtu/yr in

reduced fan energy for a total energy savings of 4,423 MBtu. Total energy

cost reduction is estimated to be $30,742/yr.

EnerQv Security. Thts EROhas no impact on energy security.

ODerations and Main_en_ncQ. OSJ4costs for a VAV system are not

significantly different from dual-duct or multizone systems. The VFDs

identified for fan speed control are electronic controls that have no special

maintenance requirements. Fan and fan motor maintenance costs should be

reduced, and useable life increased, because of the VFD control. Comfort

]eve] in terms of temperature and humidity control in the existing constant-

volume zones are improved.
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Environmental Issues. The new VAVmixing boxes for zone control should

be equippedwith minimumair flow set points so indoor air qualtty is not
reduced.

2.5 RESIDENTIALLIGHTINGERO

2.5.1 ReDlaceExistinaLIQhtinqWi_hEnerqv-EfficlentOptions

Description

Most of the installedlightingin familyhousingat PatrickAFB is

incandescentfixtures.Retrofitfixturesare availablethat reduceoverall

energyconsumption.Additionalenergymay be savedwith the installationof

occupancysensorsfor interiorlighting,althoughtenantstendto dismantle

theseitemsif theyare a nuisance.

AssumDtiQn)

Technical assumptionsare as follows:

• Approximately]1,000lightfixturesare currentlyinstalledin the base
housing areas.

• The lighting hours of operation are assumedto be from 6 a.m. to 10 a.m.
and 6 p.m. to 11 p.m. daily, for a total of 3,285 hrs/yr.

• Utilization factors were used for this lighting schedule to mapthe
lightingcountswiththe EUI informationprovidedby FPL.

• PNL'sLightingTechnologyScreeningMatrix(FEMP]993)computerprogram
was usedto determinecostsof the retrofitsthat arefeasiblefor a
specifictypeof existingfeature.

• All of the fixtureswithinthe familyunitare on the same schedule.

• Existingfixturesareone,two and threebulb incandescent.Utilizing
the assumedoperatingschedule,thisrepresentsan annualenergy
consumptionof 5,681,388kwh.

• Fluorescentfixturereplacementsare not consideredin thisevaluation
becausea limitednumberof themare used in familyhousing.

• The terminologyfor the retr6fitopportunltiesused in the following
tablesare: electronicballast(ELC),compactfluorescent(CFL),
reflector(REF),ballast(BLST),integralunit(INT),(bulband ballast
are all one unit). If two or more of theseitemsare listedtogether,
thenboth itemsare recommended.
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• The lumen ratto (lumens/fixture after retroftt versus lumens/fixture
before retrofit) ts 0.8 or greater.

• The typtcal number of ftxtures per houstng untt were obtatned from the
Patrtck AFB Billeting Offtce. Several different types of houstng exist
tn the Capehart houstng area, but for convenience, all untts are assumed
to have the same configuration.

Results

Results of thts analysts are provtded tn Table 2.17. The most energy-

efficient retroftt technology ts the Installation of compact fluorescent

11ghttng that ts an tntegral untt, whtch must be Installed so that it cannot
be removed.

Budaet Imoltcations. Installation of the designated retrofit 11ghttng

ts estimated to cost $478,843, whtch tncludes the cost for procurement and

installation of the lighttng fixtures.

Enerqy an_ Cost Savings. It ts estimated that this EROwill result in

an annual energy savings of 82,469 kwh at a value of $161,100.

Enera_ySecurity. These ltghttng retrofit options should improve energy

security because of less dependence on power.

Operations an_ Maintenance. The estimated 01_t cost ts $143,837, which

represents a decrease tn the current estimated 0_t cost of $292,824.

Environmen_alIssqes. This EROhas no adverse impact on the
environment.
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TABLE2.17. Residential Ltghttng EROs

ExistingLightingOperatingParameters
i L E_stingEquipment I Tot,I iEn.rwCone.mpt_l i Sum (,f12 Monthly I
| Fixturel FixtureType I watts I # of I (kWh) I On l CoincidentDemands _'V-mo) Il cod°/ I EachI F_tur.IO.-P.kloff-P"klFacto,[ O_P.kI Off-P.k

1 INC 3-60 180 6,224 1,217,053 2,677,880 0.75 10,083 #N/A
2 INC 2-60 120 3,112 378,532 832,884 0.75 3,361 #NIA
3 INC 1-60 60 1.556 179,883 :95,3,56 0.75 840 IIINIA

EfficientLightingOperatingParameters
ERO Fixture Total Energy Consumption Sum of 12 Monthly

Fixture FixtureType watts # of .. (kWh) _ On Coincide_ Demands _kW-mo)
Code Each Fixtures On-Peak I Off-Peak Factor On-Peak Off-Peak

IIII ' '

I None 54
2 CFL 2-15 CEI 27 3,112 126,177 277,628 0.75 1,120 #N/A
3 CFL 15 CEIL 15 1,556 59,894 131,785 0.75 280 #N/A

Efficient LightingERO Economics
.....Economic Parameters ....... First Year E'ner_p/&Demand Savin_ls ] LifeCycle Cost !

Fixture FirstCost I Existing I Retrofit I Fixture sne,wIDen_,ndlSn.rw Demand ! T°tal i NPV 1
Code ($_) I O&M ($/Yr)l O&M ($/yr) l Life(yr) O(VVh) l(kW-mo) l _1992 $) (1992 $) I(1992 $); (_$) | SIR

2 173,899 41,732 26,234 #N/A 807,611 2,241 27,502 14,004 41,506 729,393 5.19
3 73,319 19,839 15,902 #NIA 383,360 560 13,056 5,252 18,308 251,910 4.44
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2.6 COMMERCIALLIGHTINGEROs

2.6.1 Reolace Existtna Ltahtlnq Wtth EnerQv-Efftctent ODttons

DescrlDtlon

Few, If any, of the exlstlng lamps, ballasts, and llght flxtures

installed at Patrick AFBare as energy efficient as the retrofit fixtures

currently available. Often, energy can also be saved by installing occupancy

sensors or maktngother control and wiring modifications that result in

reduced hours of operation. Sometimesthe lighting levels can be reduced

slightly.

Assumptions

This lighttng analysts ts basedon grouping the base's various lighting

configurations within the butlding classifications into four general
schedules, whtch tnclude mostcommonoccurrences. The schedules are as
follows:

• Schedule1: 7 a.m. to 4 p.m., 251 days/yr (365 days, 104 weekenddays,
10 holidays). This schedule represents butldtng categories such as
ADMIN,CLINIC, COMCATN,DGR,OTHER,R&D,TERMINL,and TRAING.

• Schedule2: 6 a.m. to 10 p.m., 365 daysyr. This schedule represents
building categories such as BRK/ADM,CLUB,DINING, REC,GROCERY,
MTRPOOL,HANGAR,MWR,PLT-BLD,RESTRNT,SHOP,SHOP-AIR,SHOP-ELEC,and
SHOP-WPN.

• Schedule3: 10 a.m. to 2 p.m., 365 days/yr. This schedule represents
buildtng categories such as CHAPEL,HSG-FAM,WHS,DET-RR,HUT, STOR-UH,
andWHS-CLD.

• Schedule4: 24 h/day, 365 days/yr. This schedule represents building
categories such as HOSPITLand SECURITY.

• Withtn each ltghting schedule, utilization factors were used to mapthe
lighting counts with the EUI information provided by FPL.

• PNL's Lighting TechnologyScreening Matrix (FEMP1993) computerprogram
was usedto determine first costs of fixture upgradesand retrofits that
are feasible for a specific type of existing fixture.

• Operating Hours for the vartous schedulesare shownin Table 2.18.
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TABLE2.18. Operating Schedules

Operating Sched. 1 Sched. 2 Sched. 3 Sched. 4
Parameters (h/yr) (h/yr) (h/yr) (h/yr)

_,,,_ i ii i ii i

On-PeakOcc. 900 2,154 293 2,154
On-PeakUnocc. 1,255 0 1,862 0
Off-Peak Occ. 1,359 3,686 1,167 6,606
Off-Peak Unocc. 5,246 2,920 5,438 0

Results

The results for schedule 1 through 4 buildings can be found in Tables
2.20 to 2.23.

Budqet Imolications. The cost to implement the retrofits for schedule 1

buildings will be $1,413,273. The implementation costs for schedule 2 through

4 buildings will be $892,922, $897,960, and $60,382 respectively.

Eneray and CQstSavtna#. The energy and demandcost savings are as

follows: schedule 1 buildings (3,948,058 kwh for $134,189, and 7,647 kW-mo

for $47,803); schedule 2 buildings (2,176,398 kwh for $73,852 and 3,699 kW-mo

for $23,117); schedule 3 buildings (5,186,333 kwh for $175,459 and 6,899 kW-mo

for $43,122); and schedule 4 buildings (82,459 kWhfor $2791 and 274 kW-mofor
$1,711).

]

Eneray S_curtty. This recommendationhas relatively little impact on
energy security.

Operations and Maintenance. TheO&Hsavings associated with these

retrofits are as follows: schedule 1 buildings $67,551; schedule 2 buildings
$33,597; schedule 3 buildings $41,484; and schedule 4 buildings $1,456.

Environmental Issues. This EROhas no adverse impact on the

environment. Becausesomeenergy would be saved, the net effect on the

environment will be positive (due to less electrical consumption, thus less

generation).
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2.6.2 UpQrade Exterior Liahttnq

The Patrick AFB streets are Illuminated by pole-mounted, 135-W low-

pressure sodtum (LPS) lamps and 55-W high-pressure sodtum (HPS) lamps. LPS

lamps are used tn accordance with regulations affecting federally protected

sea turtles. Atr Force Regulation 88-15 (USAF1985), along with direction

provided by the United States Ftsh and Wildlife Servtce (USFW), has mandated

that all extertor ltghttng that are not mission-, safety-, or security-

essential be eliminated from Hay 1 to October 31 of each year. Furthermore,

mission-essential ltghttng shall be provided by well-shielded LPS light.

"Well-shielded" means that each light must be surrounded by a guard that

prevents the !_ght from shining on the beach, and the light must be directed

only on the work area. If color rendition ts critical, an exception can be

made by substituting a well-shielded HPSlamp (USAF1985).

Because of thts USAFRegulation (USAF1985), there are few options for

EROswtth regard to street lighting. One element that should be considered

when changing to the LPS lamps, however, ts the wattage of the LPS lamp that

ts being installed. Ease personnel have indicated that 55-W HPS lamps are

being replaced with 135-W LPS lamps. On a lumen basts, this ts inct'easing the

lighting level approximately six times. By replacing the 55-W HPSlamps with

55-W LPS lamps (3,600 lumens versus 8,000 lumens), there ts over 2.2 times the

amount of ltght being produced. Of course, the LPS lamp has poorer color

character|sttcs than the HPSlamp, but the energy consumption will be reduced

if 55-W LPS lamps are installed.

Photocells are no longer permitted for use tn parking lots, storage

areas, or for general ltghttng unless a m|ssion, safety, or security measure

must be met. If a photocell ts required, tt must be linked to a ttmer with an

LPS lamp (unless color rendition ts needed, then an HPS lamp ts substituted)

(USAF1985). Although there are few extertor lighting EROopportunities, the

proper LPS lamp wattage should be Installed when changtng lights.

One area where a retroftt may be possible is the base's ballpark

lighting, which currently contatns two hundred forty-eight 1,000-W metal

halide lamps. Delamplng someof these fixtures may be an option using a new

super-metal halide lamp witl a htgher lumen output. Initial calculations
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indicatethatapproximatelyeveryfourmetalhalidelampscurrentlyinstalled

can be replacedwiththreenew super-metalhalidelamps.

2.7 OCCUPANCYSENSORERO

2.7.1 InstallOccuoancvSensor@

Descriotion

As in any administrativework environment,lightsin officebuildingsat

PatrickAFB areoftenlefton when the areasthattheylightare unoccupied.

Lightsare not turnedoff when staffleavea particularareato go to lunch,

attendmeetings,or work in differentareas. Most lightsat the base are

turnedoff at the end of eachworkday,but remainon for the entireday.

Wheneverfluorescentlightscan be turnedoff formore thana fractionof a

minute,energysavingscan be realized.Althoughit is believedthat

frequentlyturninglightsoff and on leadsto prematurefailureof tubesand

ballasts,this is not a majorproblemand any additionalcost is more than

offsetby energysavingswhilethe lightsare off. This EROaffectsfour

buildingtypes: administration,chapel,dining,and severalshops.

Assumotion_

Technicalassumptionsare as follows:

• For eachof the fourbuildingtypesaddressedby this ERO,50% of the
affectedfixturetypescan be controlledby occupancysensors.

• For fixturescontrolledby occupancysensors,the percentageof elec-
tricitysavedis tabulatedas follows:

BulldinaTYOQ
ADMIN 25%

CHAPEL 20%
DINING 15%

SHOP 25%

• The numberand typesof fixturesin eachbuildingtypethatare affected
by this EROare shownin Table2.]9.

2.69



TABLE2.19. Fixtures in Patrick AFBBuildings

Bldg. 2F34 3F34 4F34 2F40 3F40
Type Ftxtures Ftxtures Ftxtures Ftxt ures Ftxtures

(total) (total) (total) (tote]) (tote])
i

AONIN 799 3921

CHAPEL 63 26

OININ6 259 115 30

SHOP 222 57

Cost assumptions are as follows:

• The cost for a wall sensor is $60. Installation labor is approximately
$8, for an installed cost of $68/sensor.

Results

The quantitative results of thts EROappear in Tables 2.20 through 2.23.
Results for Schedule1 buildings are discussed below becausea majority of the

fixtures are Installed in those butldtng types.

Budget Imoltcattons. The total tntttal cost of adding occupancysensors

to buildings within Schedule1 is $320,960.

Enerqvand Cost SavtnQ_. This EROwtll save an estimated 232,686 kWh/yr

at a value of $11,201. Demandsavings are estimated to be 4,669 kWmo at a

value of $4,469. The total savings is estimated to be $15,670/yr.

EnergySecurity. This recommendationwill have little impact on energy
security.

Operations andMaintenance. Maintenancecost savings from this EROare

estimated to be $5,965/yr becauseof reduced lamp replacement. The main-
tenance cost for the sensors is considered to be minimal.

Environment_]Is)ues. This EROhas no adverse impact on the

environment. Electricity consumptionand the associated pollution will
decrease.
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TABLE2.20. Lighting EROsfor Schedule ] Buildings

Existing .ightingOperatingParameters
ExistingEquiprnent Total EnergyConsumption Sumof 12 Monthly

Fixture FixtureType Watts # of IkWhl On CoincidentDemands IkW-mo)
Code Each F_ures ,,,'bn_PeakI Off-Peak Factor ,.. On-Peak,, ,i, rrlOff'Peak

1 1F4OESSTD 48 25 1,610 3,841 0.75 11 #N/A
2 2F40ES STD 79 2,182 235,761 571,311 0.75 1,551 #N/A
3 2F40 STD 98 19 1,677 2,532 0.75 17 #N/A
4 4F40ES STD 158 267 60,686 152,373 0.75 379 #N/A
5 3F4OESSTD 127 9,866 1,644,388 3,862,618 0.75 11,277 #N/A
6 4F40 STD 196 875 283,348 772,495 0.75 1,543 #N/A
7 6F40 STD 294 80 21,184 31,988 0.75 212 #N/A
8 EXIT INC(2x15) 30 546 35,283 108,207 1 197 #N/A
9 INC 75 Can 75 1,365 134,517 316,275 0.75 921 #N/A

Efficient Lighting Operating Parameters
ERO Fixture Total Energy Consumption I Sum of 12 Monthly

Fixture FixtureType Watts" # of (kWh) On CoincidentDemands(kW-mo)
Code Each Fixtures On-Peak Off-Peak Factor On-Peak Off-Peak

i I I1'11
II '1I'1III I I

RetrofitOnly:
1 1F32T8 ELC 29 25 973 2,320 0.75 7 #N/A
2 2F32T8 ELC 65 2,162 193,981 470,066 0.75 1,276 #N/A
3 None
4 3F40ES ELCREF 63 267 36,105 90,652 0.75 226 #N/A
5 2F40ES ELC REF 94 9,866 815,720 1,916,102 0.75 8,347 #N/A
6 3F32T8 ELC REF 97 875 140,228 382,306 0.75 763 #N/A
7 None
8 LED 5 546 5,881 18,035 0.75 _ #N/A
9 CFL 20 + BLST 27 1,365 48,426 113,859 0.75 332 #N/A

Retrof'_andOccupancySensor:
2 Retrofit+ Sensor 65 799 53,289 129,133 0.75 467 #N/A
2 OriginalFixture+ Senso 79 799 64,766 156,946 0.75 568 #N/A
5 Retrof'd+ Sensor 94 3,921 243,139 571,126 0.75 3,317 #N/A
5 OriginalFixture+ Senso 127 3,921 490,137 1,151,318 0.75 4,482 #N/A

Efficient Lighting ERO Economics .....
EconomicParameters FirstYear Energy& DemandSavin_ls Life CycleCost

Fixture First Cost Existing Retr0fit Energy I" Demand I Energy IDemand! l'otal NPV
Code ($) O_M 1' I I(1992 $) (1992 $)l (1992 $) ($) SIR .-.

RetrofitOnly:
1 1,187 87 60 2,158 4 73 27 100 835 1.70

2 114,!52 11,367 7,615 143,025 275 4,8£2. 1,718 6,580 49,265 1.43

4 34,655 2,623 1,6,54 86,302 153 2,931 960 3,891 42,470 2.23

5 1,010,583 68,273 31,57'1 2,T75,184 5,682 94,380 35,518 129,898 1,632,047 2.61

6 126,567 9,988 7,._._58533,308 779 18,065 4,870 22,955 281,604 3.22

8 72,799 20,513 0 119,575 164 4,046 1,024 5,070 328,429 5.51

9 53,331 13,828 10,961 268,507 590 9,811 3,686 13,497 206,458 4.87

RetrofitandOccupancySensor:
2 53,780 4,163 2,091 113,195 218 3,847 1,360 5,207 61,524 2.14

2 11,968 4,163 2,091 73,904 142 2,512 888 3,399 74,545 7.23

5 460,312 27,133 9,410 1,374,342 2,814 46,739 17,589 64,329 841,312 2.83

5 58,684 27,133 9,410 547,152 1,120 18,608 7,003 25,610 626,160 11.67
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TABLE2.21. Lighting EROsfor Schedule 2 Buildings

ExistingI.ightingOperatingParameters
ExistingEquipment Total EnergyConsumption Sumof 12 Monthly

Fixture FixtureType i Watts # of (IdNh) On oincidentDemands(kW-moCode Each Fixturesror;PeakI Off-Peak Factor On-Peak Off-Peak

1 1F4OESSTD 48 1,O74 46,090 103,600 0.75 464 #N/A
2 1F40 STD 49 965 101,822 243,257 0.75 425 #NIA
3 2F4OESSTD 79 1,831 286,800 865,236 0.75 1,302 #N/A
4 2F40 STD 98 83 7,238 16,270 0.75 73 #N/A
5 2F96 STD 175 68 13,822 23,653 0.75 107 #N/A
6 4F40 STD 196 69 29,143 69,623 0.75 122 #N/A
7 3F4OESSTD 127 305 83,405 255,792 0.75 348 #N/A
8 4F4OESSTD 158 3,297 527,286 1,268,591 0.75 4,689 #N/A
9 4F40 STD 198 518 218,609 663,006 0.75 913 #N/A

10 EXIT 2xPL9 22 413 19,579 60,047 0.75 109 #N/A
11 EXIT INC (2x15) 30 37 2,361 7,242 0.75 13 #N/A
12 EXIT INC (2)(20) .40 52 4,503 13,811 0.75 25 #N/A
13 INC 2x60Ceil 120 35 9,007 2_,622 0.75 38 #N/A
14 INC 2x75lamp 150 2,810 376,696 8_5,730 0.75 3,793 #N/A
15 INC 60Ceil 60 658 85,009 2fJ3,090 0.75 355 #N/A
16 INC 75Ceil 75 73 11,807 28,207 0.75 49 #N/A
17 INC 75spot 75 31 4,963 15,222 0.75 21 #N/A

EfficientLightingOperatingParameters
ERO Fixture Total EnergyCon_umptionI I Sum of 12 Monthly I

Fixture FixtureType Watts # of On'P_klo_kW'--'-'("__ On t oi.'ncidentDemandsIkW-mo)Code Each Fixtures _ Factor Ol_+-PeakI Off-Peak !
RetrofitOnly:

1 1F32T8 ELC 29 1,074 27,846 62,592 0.75 280 #N/A
2 1F32T8 ELCREF 37 965 60262 143,968 0.75 252 #N/A
3 2F32T8 ELC 65 1,831 235975 711_93 0.75 1,071 #N/A
4 2F4OESELC REF 63 63 4 653 10.460 0.75 47 #NIA
5 2F96ES ELC REF 105 68 8.293 14 192 0.75 64 #N/A
6 3F32T8 ELCREF 97 69 14423 34456 0.75 60 #N/A
7 2F4OESELC REF 63 305 41 359 126843 0.;'5 173 #N/A
8 3F4OESELCREF 94 3,297 313 702 754 731 0.75 2,790 #NIA
9 3F32T8 ELCREF 97 518 108 189 328 120 0.75 452 #N/A

10 LED 5 413 4 450 13547 0.75 25 #N/A
11 LED 5 37 394 1 207 0.75 2 #N/A
12 LED 5 52 563 1 726 0.75 3 #NIA
13 CFL 2-11 CEIL FIXT 30 35 2,252 6 906 0.75 9 #NIA
14 None

15 CFL 11CEIL FIXT 15 658 21,252 50,773 0.75 89 #N/A
16 CFL 2-9 + BLST 26 73 4,093 9,778 0.75 17 #N/A
17 None

RetrofitandOccupancySensor:.
3 Retrof'_+ Sensor 65 481 48,500 140,284 0.75 211 #N/A
3 OriginalFixture+ Sensor 79 481 56,515 170,499 0.75 256 #NIA
7 Retrofit+ Sensor 63 115 11,700 35,682 0.75 49 #N/A
7 OriginalFixture+ Sensor 127 115 23,586 72,335 0.75 99 #NIA
8 Retrord+ Sensor 94 87 6,207 14,934 0.75 55 #N/A
8 OriginalFixture+ Sensor 158 87 10,434 25,103 0.75 93 #N/A
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TABLE2.21. (contd)

EfficientLi_htin_ ERO EConomics
Economic Parameters First Year Ener_, & Demand Savings LifeCycle Cost

Fixture FirstCost Existing I Retrofit Energy lDemand I Energy IDemand Total NPV
Code ($) O&M($/yr)IO&M($/Yr) (kWh / I(WV-mo)l1169251l_1692$)J I1992.,$) !$) ,,, SIR

RetrofitOnly:

1 50,908 2,191 913 59,252 184 2,017 1,148 3,165 19,480 1.38

2 65,271 5,460 4,872 140,848 173 4,788 1,084 5,872 17,491 1.21

3 95,801 17,007 13,712 204,158 231 6,911 1,442 8,353 88,730 1.93

4 8,464 231 102 8,396 26 286 163 449 707 1.08

5 9,970 392 280 14,990 43 513 267 780 4,214 1.42

6 9,990 946 726 49,887 62 1,696 384 2,080 26,580 3.66

7 31,230 4.460 2,509 170,872 176 5,782 1.098 6,880 108,849 4.49

8 428,310 20,972 10,815 727,444 1,869 24,727 11,871 36,598 313,367 1.73

9 74,937 8,533 6,835 445,305 461 15,072 2,884 17,956 237,624 4.17

10 55,088 8,805 0 61,529 84 2,082 527 2,609 124,019 3.25

11 4,872 1,373 0 8,003 11 271 69 340 21,981 5.51

12 6,969 558 0 16,025 22 542 137 679 12,568 2.80

13 1,693 1,054 738 27,472 28 930 176 1,106 20,895 13.34

15 26,350 8,288 5,170 216,074 266 7,346 1,665 9,011 165,899 7.30

16 3,089 1,228 1,232 26,142 32 889 201 1,090 14,230 5.64

Retrofitand Occupancy Sensor:

3 32,379 4,468 2702 115,902 131 3,923 818 4,741 70,751 3.19

3 7,208 4,468 2702 75,671 65 2,561 534 3,095 69,704 10.67

7 13,479 1,682 710 80,311 83 2,718 516 3,234 53,225 4.95

7 1,700 1,682 710 31,973 33 1,082 205 1,287 34,002 21.00

8 12,592 553 214 26,240 69 892 428 1,320 13,738 2.09

8 1,292 553 214 11,845 31 403 193 596 13,502 11.45
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TABLE2,22. Lighting EROsfor Schedule 3 Buildings

Existing Lighting Operating Parameters
Exi_ng Equipment Totai EnergyConsumption Sum of 12 Monthly

Fixture FixtureType I Watts # of _Nh_) I On CoincidentDemands _/:mo;)C,ode , Each Fixtures On-PeakI Off-Peak Factor 0n-Peak I, Off-Peak

1 IF40 STD 49 29 737 2,596 0.75 13 #N/A
2 2F40STD 98 1,711 312278 964,195 0.75 1,509 #WA
3 2F98STD 175 2,137 274,407 917,815 0.75 3,365 #N/A
4 3F40 STD 147 52 3,945 13,900 0.75 68 #N/A
5 4F40ES STD 158 549 63,707 213,083 0.75 781 #N/A
6 4F40 STD 198 8 842 2,966 0.75 15 #N/A
7 EXIT INC(2x20) 40 27 2,329 7,143 0.75 13 #N/A
8 INC 100 Ceil 100 73 3,759 13243 0.75 66 #N/A
9 INC 150 150 50 3,686 13,621 0.75 67 #N/A

10 INC 2x60 ceil 120 3,965 936,687 2,883,708 0.75 4282 #NtA
11 INC 50 MR spot 50 12 322 1,135 0.75 6 #N/A
12 INC 75Ceil 75 3,172 468,378 1,441,959 0.75 2,141 #N/A

Efficient LightingOperatingParameters
ERO Fixture Total Energy Consumption Sun, of 1:_Monthly

Fixture FixtureType Watts # of 0(Wh) I On Co!ncidentDe.mends_N-mo;)

,Code ...... Each Fixtures On-Peak] Off-Peak] Factor On-Peak Off,Peak,
RetrofitOnly:

1 None

2 2F40ES ELC REF 63 1,711 200,750 619,840 0.75 970 #N/A
3 2F96ES ELC REF 105 2,137 164,644 550,689 0.75 2,019 #N/A
4 2F40 STD REF 98 52 2,630 9267 0.75 46 #N/A
5 3F40ES ELC REF 94 549 37,902 126,771 0.75 465 #N/A
6 3F32T8 ELC REF 97 8 417 1,468 0.75 7 #N/A
7 LED 5 27 291 893 0.75 1 #N/A
8 CFL 2-11 CEIL FIXT 30 73 1,128 3,973 0.75 20 #N/A
9None

10 CFL 2-11 CEIL FIXT 30 3,965 234,172 720,927 0.75 1,070 #N/A
11 None

12 CFL 2-9 + BLST 26 3,172 162,371 499,879 0.75 742 #N/A

Retrofitend OccupancySensor:
2 Retrofit+ Sensor 63 63 5,545 17,119 0.75 27 #N/A
2 OriginalFixture+ Senso 98 63 8,625 26,630 0.75 42. #N/A
4 ReUofit+ Sensor 98 26 687 3,476 0.75 17' #N/A
40flginel Fixture+ Senso 147 26 1,480 5214 0.75 2(; #N/A

EfficientLightingEROEconomics
Economic Parameters Fi_t Year Energy &I:)emand'.Savin_ .... Lifecyc,k__ -

Code ($) O&M ($_) I O&M ($/yT) 0dN,,h) I 0tiN'm°)! (1992 S) ! (1992 $) (1992 $) , _) SIR
RetrofitOnly:

2 175,234 14,319 11,325 455,883 539 15,425 3,368 18,793 170,909 1.98

3 313,746 12,479 6,975 476,889 1,346 16,114 8,414 24,528 131,717 1.42

4 3,118 156 110 5,948 22 200 144 3,14 3,087 1.99

5 71,370 3,181 1,544 112,118 316 3,788 1,978 5,766 46,068 1.65
6 1204 30 9 1,924 7 65 46 111 896 1.74

7 3,604 288 0 8,258 12 280 71 351 6,500 2.80

8 3,537 390 368 11,901 46 402 267 6B9 7,781 33.0

10 192,685 108,902 76,519 2,865,296 3211 96,953 20,071 117,024 2,193,024 12.38

12 133,192 58,650 58,083 1,246,087 1,399 42232 8,743 50,975 672,388 6.05

Retrofitand Occupancy,Sensor:

2 7,405 527 313 24,343 29 624 180 1,004 11,932 2.61

2 952 527 313 11,762 14 398 87 485 10,116 11.63

4 29,303 78 41 4,463 17 151 107 258 -24,615 0.16

4 27,744 78 41 2231 9 75 54 129 -25,112 0.09
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TABLE2.23. Lighting EROsfor Schedule 4 Buildings

ExistingLightingOperating Parameters
- ExistingEquipment Total EnergyConsumption Sumof 12 Monthly
Fixture FixtureType Watts # of _kWhI On ,CoincidentDemandslkW-mol
Code ....... Each Fixtures On-Peak[Off'Peak Factor On-Peak I Off-Peak

1 2F40ES STD 79 291 22,578 69,245 0.75 207 #NIA
2 2F40 STD 98 152 8,009 24,563 0.75 134 #NIA
3 3F40ES STD 127 304 20,759 63,664 0.75 347 #NIA
4 4F40ES STD 158 108 14,358 44,034 0.75 154 #NIA
5 6F40 STD 294 639 101,170 310,273 0.75 1,691 #N/A

Efficient Lighting Operating Parameters
ERO Fixture Total EnergyConsumption Sum of 12 Monthly

Fixture FixtureTyPe .... Watts # of . lkWhl On CoincidentDemands(kW-mo7
Code , , Each Fixtures_on-Peak_0ff-Peak Factor On-Peak I Off-Peak'

1 2F32T8 ELC 65 291 18,577 56,974 0.75 170 #NIA
2 None
3 2F40ES ELC REF 63 304 10,298 31,581 0.75 172 #N/A
4 3F4OES ELC REF 94 108 8,542 26,198 0.75 91 #NIA
5 None

Efficient Lighting ERO Economics
Economic Parameters First Year Energy & DemandSavings Life CycleCost

 x",n0 ICode ($) O&M ($/_r) !O&M ($/yr) (kWh) (kW-mc (1992 $) 1(1992$)J (1992$7 ($7 SIR

1 15,251 1,265 775 16,2"72 37 5.51 230 781 4,826 1.32

3 31,091 892 258 42,544 175 1,440 1,093 2,533 19,160 1.62

4 14,040 681 349 23,653 62 800 389 1,189 10,093 1.72

2.75



2.B POMESTICHOT WATER EROs

2.8.I InstallSolar Hob-WaterHeaters ip Family Housinq

Description

The climate at PatrickAFB makes the use of solar water heating

equipmentfeasible becauseof the high number of sunny days, virtuallyyear-

round. Equipmentis availablethat allowsfor the installationof a solar

water heating system using the existinghot-watertanks. With the addition of

a solar collector,a small pump, and piping, a large portionof the hot water

consumed by a family is suppliedby the solar heatingsystem.

AssumDtion_

Technicalassumptionsare as follows:

• Currenthot-waterconsumptionin an averagehousing unit is
characteristicof _ family of three.

• The estimatedyearly electricityconsumptionfor heatingwater is
3,030 kwh in an averagethree-personhousing unit. This value was
obtained from FPL.

• It is assumedthat a 70% savingscan be achievedon domestic hot-water
heating by installingsolar hot-waterheaters. This assumptionwas
provided by FPL and confirmedby the FloridaSolar Energy Center (FSEC).

• The total number of units is 1,606 (1,556family housing units and 50
TLF units).

Cost assumptionsare as follows:

• The cost of a solar hot-waterheatingsystem,with mounting hardware, is
$542/unit. The system is approvedby the FSEC.

• The installationcost is $156/unit,based on the assumptionthat two
maintenancepersonnelwork for three hours at a labor rate of $20/h. An
additional30% is includedfor contingencies.

Re_ult_

The quantitativeresultsof this ERO appear in Table 2.24. The facili-

ties _/fected by this ERO includeCapehart and Wherry family housing, as well

as the TLF. Specifichousingunits affectedby this ERO, along with affected

area values, are shown in Table 2.24. Although the north housing units will
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be demolished,it is assumedthat they will be replacedwith the same number

of units; thus the value of this ERO will be unchanged.

Budget Implications. The total initialcost of adding solar water

heatingsystemsto all of the housingunits is $1,120,988.

_nerqv and Cost Savinqs. This ERO will save an estimated2,120 kWh/yr

for each unit at an approximatevalue of $116. The total electricitysaved

for all 1,606 units totals 3,404,077kWh/yr. At an averageelectricitycost

of 5.5 cents/kWh,this ERO will save an estimated$187,340/yr.

En_rQy Security. This recommendationwill have little impacton energy

security. If the solar heatingsystem fails or becomes ineffective,the

electric backup coil in the hot-watertank will continueto providehot water.

ODQr_ions and Maintenance. Solar hot-watersystemsgenerallydo not

requiremaintenanceif no componentfailuresoccur. The systemsrequire

infrequentrepair,like the existingwater heaters,and the maintenancecost

increase is negligible. Major componentsof the system are maintenance-free.

A small pump is used, along with an electrictimer, to circulatewater through

the system. These items are typicallyguaranteedfor one year and are

relativelyinexpensiveto replaceshould they fail. A freeze protectionvalve

ensuresthat the system is not damagedby freezingtemperatures.

EnvironmentalIssue_. This ERO has no adverseimpact on the

environment. Becausesolar energy is utilized,there is no pollutionof the

environmentin producingthe hot water, and the pollutionthat would otherwise

be produced in electricitygenerationis avoided.
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TABLE 2._4. Solar DomesticWater Heating in ResidentialHousing

ExistingHotWaterHeaterOperation/Characterisics
Existin_ E,quipment " Opemtin_ Schedul i Average i Energy Consumption Sum of 12 Monthly

l Size l #'of I Hm I Hm Load (kWh) Coincident Demands (_W-mo,, ID Application , (gal) un_s on-peak off-p_k! (Id/V/unit)] on-I_k. ! o_._,k o..p.k I o_-_ak'
1 Family Hag: APPR PFY50 40 3 220 537 4 2,640 6,444 #NIA #N/A
2 Family Hag: C,=pehart 40 999 220 537 4 879,120 2,145,852 #N/A #N/A
3 Family Hag: Wherry 40 554 220 537 4 487,520 1,189,992 #N/A #NIA
4 Temporary LodgingFsc. (T'L 40 50 220 537 4 44,000 107,400 #NIA #N/A

Hot Water HeaterwithSo!.arCollectorSystemOperation/Characterisics

I I Energy Resource Opportun_ OperatiniilSchedul I Average I Enerw Consumption I Sum of 12 Monthly I
I S_,a I #°f I Hr, I Hr, I Cod I _A,h) I CoincidentDemands _/V-mo)

IOlAeplication ii (gal_ J units Jon-p=kJoff.pakl(p/V/unit)lon._k, J off-r_akJ on-peak J off-peak.,

1 Family Hsg:APPR PFY50 40 3 66 161 4 792 1,933 #N/A #N/A
2 Family Hsg: Capehart 40 999 66 161 4 263,736 643,756 #N/A #N/A
3 Family Hsg:Wherry 40 554 66 161 4 146,256 356,998 #NIA #NIA
4 Temporary Lodging Fac. (TL 40 50 66 161 4 13,200 32,220 #N/A #N/A

Electric Hot WaterHeater/SolarSystemEROEconomics
Economic Parameters "" First Year Energy& D_nand Savir_s LifeCycle _t

EnergylO.m..dl Total NPV IID RI$(;1993) 0n') ,,_Wh)l(_-,.o)l(l_'a=)l(1p:'s;)!<lS_,=>I (=) SiR

1 2,094 10 6,_ NA 216 NA 216 ,IL500 1.24

2 697,302 10 2,117,480 NA 71,956 NA 71,958 $166,485 1.24

3 386,692 10 1,174,256 NA 39,905 NA 39,905 $92,325 1.24

4 34,900 10 105,980 NA 3,602 NA 3,602 $8,333 1.24
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2.8.2 RecoverWasteHeat from Heat Pumpsin Family Housing

Description

Family housing units at Patrick AFBcurrently use a mixture of ground

source and air source heat pumps. The majority of units are ground source

heat pumps,except for Capehart housing. All units in Capehart have had, or

are scheduledto have, newair source heat pumpsinstalled to replace the

older ground source heat pumps. This EROevaluates the option of installing

heat recovery devices, or desuperheaters, to reclaim someof the waste heat

given off by the heat pumpsas part of the refrigeration cycle. Manyunits of

this type were installed at Patrick AFBfamily housing units a numberof years

ago, andmost of themwere improperly installed, rendering them useless. Some

Base personnel have expressed the opinion that equipmentof this type is

unreliable and somewhatof a "gimmick," mostly becauseof bad experiences with

the previously installed desuperheaters. However, desuperheaters can save

electricity if they are properly installed by a contractor who is held

accountable for their effective operation.

Assumotions

Technicalassumptionsare as follows"

• The new air sourceheatpumpsbeinginstalledat Capeharthousingare
3-tonunits.

• The temperatureof supplywaterat PatrickAFB is 70oF,basedon data
from FSEC.

• The heat pumpsin theCapeharthousingareahavea coefficientof
performance(COP)of 1.5.

• Approximately26% of the heatmovedby the heatpumpcan be recoveredby
a desuperheater,basedon informationfromNationalEnergySystems,Inc.

• The annualdomestichotwaterloadof the averageCapeharthousingunit
is 3,030kW, or 8.27MBtu (assumingan existinghot waterunit
efficiencyof 88.5%),whichis basedon an averageof threepersonsper
housingunitand informationprovidedby FPL.

• The distributionof energyuse by existinghot waterheatersis assumed
to be characteristicof the base'scumulativeloadfor 1991 (29%on-peak
and 71%off-peak).
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• The full-load consumption of hot water heaters In Capehart housing ts
4 kW, wtth an average peak coincident demandof 0.553 kW.

Cost assumption ts as follows:

• The installed cost of the desuperheater untt is approximately $350.

Results

The quantitative results of thts EROappear tn Table 2.25.

Budaet Imoli_atton_. The total tnttial r;ost of adding desuperheaters to

all Capehart housing units ts $349,650.

Eneray and Cost Savinq_. This EROwill save an estimated

1,966,032 kWh/yr at a value of approximately $74,592. Annual demandsavings

will be approximately 482 kW-moat a value of $3,011. Total savings will be

approximately $77,603/yr.

Enerqy SecuritY. Thts recommendation will have ltttle impact on energy

security.

Ooerattons and Maintenance. qualtty desuperheater systems, when

properly installed, should have no tmpact on O&H. Failed systems result in

Increased electricity consumption, but requtre no maintenance unless the unit

is replaced.

Environmental ls_@_. This EROhas no adverse tmpact on the

environment. Electricity consumption, and the associated pollution, will

decrease. Waste heat is utilized, rather than being dumpedto the atmosphere,

resulting in decreased thermal pollution.
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TABLE2.25. Heat Recovery (Desuperheater's) in Capehar't Housing

ExistingHotWater HeaterCharacteristic.,andOperatingParameters
Existin_lEquipment OperatingScheduleFull-load EnergyConsumption Sumof 12Monthly

# of HIs | HIs Demand lkWh) CoincidentDemandlkW-mo'd

!D Description , Units on-peak_off-peak _kW_ on-peak off-peak on-peak J off-peak

1 Hotwaterheater 999 220 537 4.0 879,120 2,145,852 553 NA

DesuperheaterERO Characteristics and Operatinf Parameters
Energy ResourceOppodun_ operatingScheduleFull-load EnergyConsumption Sumof 12Monthly

# of His J Hrs Demand IkWh) CoincidentDemandIkW-mo
ID Description Units on-pea,k_ off-peak (kW) onpeak off-peak on-peak J off-peak

1 Hotwaterheaterw/desuperheate 999 77 188 4.0 307,692 751,248 71 NA

DesuperheaterERO Economics
First Cost First Year Energy& DemandSavin_ls LifeCycleCos.t

RI Life Energy I Demand EnergyJ Demand Total NPVID ($) (P') IkWh) . lkW'm°t 11992.$1!1992 $) 1lgg2 $1 $ SIR

1 349,650 8 1,966,032 482 74,592 3,011 77,603 252,964 1.72
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2.8.3 Ins)_llHiah-EfficlencyElectricWaterHeaters

DescrlDtlon

The electricwaterheatersat PatrickAFB are approximately5 yearsold,

on the average. This ERO explorestwo options: convertingto high-efficiency

electricwaterheatersand convertingto an air sourceelectricheatpump

waterheater.

Assumotions

• The total area in family housing is 1,873,722 ft 2.

• The EUI for domestic hot water is 1.29 kWh/ft2•yr. This value was
obtained from FPLdata.

• The total numberof family housing units involved in this EROis 1,556.

• The standard efficiency (energy factor) of the existing water heaters is
0.855.

• The energy factor of the high-efficiency electric water heater is 0.955.

• The energy factor of the air source electric heat pumpwater is 3.10.

• The average cost of electricity (including demand)is $O.053/kWh.

• The existing domestic hot water heaters are 30-and 40-gal units.

Results

The complete quantitative analysis of this EROappears in Table 2.26.

BudQetImplications. The estimated initial cost (including labor) of

implementing the high-efficiency electrt _ water heater EROis $637,960. The

cost of going to an air source heat pumpwater heater is $2,256,200.

Enerqvand Cost S_vtnqs. It is estimated that this EROwill save a

total of 177,169 kWh/yr if the high-efficiency electric water heater is

chosen. If the air source electric heat pumpwater heater is chosen, an

estimated 1,727,058 kwhwill be saved. Thesesavings have an annual value of

$9,390 and $91,534, respectively.

Enerav Security. These recommendationswill have little impact on

energy security.
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Operations andMaintenance. These recommendationswill have little

tmpacton 0_.

Environmental Issues. Thts EROwt]] reduce electricity consumption,

resulting tn reducedpollution.

2.83



TABLE 2.26. Family Housing Domestic Hot Water EROs

ExistingHotWaterHeat_.rParameters
Existing Equipment Energy Sum of 12 Monthly I

Is"ei , o4 consumption oincidentDerna_s1__..,_
iiDApplication I(gaQl units Efl'miency 0dNh) on-peak J off-peak I

1 Elec. Wtr. Htm 40 1,556 0.855 2,417,101 IIN/A #N/A

Hi_lhEfficiencyElectricorElectricHeatPumpParameters
Existing Equipment Energy Sum of 12 Monthly I

I Size # of Consumptior oincldent
ID Application I(gaQJ units Efficiency _Wh_ on-peak ] off-peak I

I

1 Elec. Wtr. Htm (HighEft) 40 1,556 0.955 2,239,932 #N/A #N/A
2 ElectricHeatPump 40 1.556 3.100 690,043 #N/A #N/A

Hi_lhEfficiencyElectricorElectdcHeatPumpERO Economics
Economic Parame4ers FirstYear Ener_/& DemandSsvinBs LifeCycleCost (RQ LifeC_le Cost _ROF_

FirstCost I Find Co=t I Life Energy !Dernand I Energy Demand Total NPV I NPV iID ! ROF$ RI$ (1993) (yr) (kWh) 0dN-mo) (1992 $) (1992 $) (1992 $7 C$_) SIR _$) SIR

1 524,357 637,960 10 177,170 NA 6,020 NA 6,920 .489,926 0.23 -142,409 0.71
2 1,854,432 2,256,200 10 1,727,056 NA 56,687 NA 56,687-2,182,646 0.03 -1,176,864 0.31
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2.9 RESIDENTIALHVAC ERO

2.9.1 Switch From Air Source to Ground-CoupledWater Source Heat Pumps

Discussion

The majority of family housingunits at PatrickAFB presentlyuse

ground-coupledwater source heat pumps. The ground water is the heat sink

used in the refrigerationcycle. Therefore,the water source heat pumps are

referredto as ground coupled. Becauseground temperatures,and therefore

groundwatertemperatures,are usuallymoderate and do not vary considerably

throughoutthe year, ground-coupledwater source heat pumps are one of the

most efficientheatingand coolingsystemsavailabletoday.
!

The family housingunits in south housingare currentlybeing refur-

bished using air source heat pumps. These systemsare not as effective,nor

as efficient,as ground-coupledwater sourceheat pumps.

This ERO comparesthe energy consumptionthat would result by

alternativeheatingand coolingsystemsin family housingunits.

Assumptions

• Presentheatingand coolingenergy consumptionsare estimatedusing FPL
EUIs. The heating and coolingloads are then modified based on changes
in equipmentefficiencyas shown in Table 2.27.

• Because specificload factorsand demand ratings cannot be readily
assumed,the averageelectricalenergy cost, includingdemand, is used
to determineenergy costs.

• There are 1,556 family housingunits with a total area of 1,873,722ft2,
as identifiedin Wahlstromet al. (1993).

• Only 144 housingunits have been convertedto air source heat pumps.

• Equipmentcost estimatesare from the 1992 MEANS Cost Data (Means 1992).

Results

Table 2.27 identifiesannual energy costs for the variousheating and

coolingalternativesand providespotentialannual savingsas comparedto the

existingheating and cooling system. The only optionthat was includedin the
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LCCanalysis was replacing the 144 air source heat pumpswith ground-coupled

water source heat pumps,as described below.

The base has converted approximately 144 family units to air source heat

pumpsand is in the process of converting the remainder of the units. Because

of the other renovations occurring in the housing units, the 3-ton air source

heat pumpsare oversized. The oversized units result in an increased

implementation cost, decreasedunit efficiency, decreasedcomfort becauseof

reduced dehumidification effectiveness, and increased energy consumption.

Budqet Implications. Replacing the 144 air source heat pumpswith

ground-coupledwater source heat pumpsis estimated to cost $155,200. If the

units are replaced on failure, the Implementation cost for ground-coupled heat

pumpsis estimated to be $100,800 less than the cost of the air source heat

pumps. This assumesthe ground-coupling system is readily accessible.

Enerav and Cost Savinos. Replacing the 144 air source heat pumpswith

ground-coupledheat pumpsis estimated to reduce electricity consumptionby
179,615 kWh/yr at a value of sg,s20/yr.

EnerQvSecurity. This recommendationhas little impact on energy
security.

Operations and Haiptenanc@. This EROshould haveminimal impact on 08uH.

Environmental Issues. There is someconcern about groundwater depletion

in the area. Becausethe groundwater is used only for a heat sink, the water
can be reinjected into the water table with no environmental effects. There
is a reason for concern if the water is routed to sewer drains. Site visits

did not confin, where the existing groundwater is going after use.

2.86



TABLE2.27. Family Housing HVACEROs

_ HVAC Characteristicsand _ nf I Fl_rtP. I NP_ I

ID Coolin Source Efficlenc Efficien

1 Groundcoupledheatpump 14.50 SEER Groundcoupledheatpump 3.00 COP 1,412 3,876,921 0
2 AirSourceHP (std eft) 10.00 SEER Air SourceHP (stdeft) 6.80 HSPF 144 574,995 0

Alternative HVAC Characteristics and Operating Parameters

la NC (standardefficiency) 10.00 SEER ResistanceHeat 100% AFUE 1,556 6,707,925 0
lb AJC(standardefficiency) 10.00 SEER GasHeat(standardefficiency) 62% AFUE 1,556 5,714,852 54,651
lc NC (standardefficiency) 10.00 SEER Gas Heat(ventdamper) 68% AFUE 1,556 5,714,852 49,829
ld NC (standardefficiency) 10.00 SEER GasHeat(powercombustion) 76% AFUE 1,556 5,714,852 44,584
le NC (standardefficiency) 10.00 SEER GasHeat(condensing) 94% AFUE 1,556 5,714,852 36,046
If AirSourceHP(stdeff) 10.00 SEER AirSourceHP(stdeff) 6.80 HSPF 1,556 6,213,141 0
lg AirSourceHP (higheft) 13.00 SEER Air SourceHP (higheft) 8.20 HSPF 1,556 4,809,255 0
lh Groundcoupiedheatpump 14.50 SEER Groundcoupiedheatpump 3.00 COP 1,556 4,272,301 0

Alternative HVAC EconomicParameters
First EnergyConsumptionand Cost

Cost(a) Gas I Electric ! Electdc I Gas Total

ID Qty ($) ltherrrVyr)l I
l a 1,556 2,738,560 0 6,707,925 355,520 0 355,520
lb 1,556 NA 54,651 5,714,852 302,887 20,838 323,725
lc 1,556 NA 49,829 5,714,852 302,887 lg,000 321,887
ld 1,556 3,415,420 44,584 5,714,852 302,887 17,000 319,887
le 1,556 4,387,920 38,046 5,714,852 302,887 13,745 316,632
If 1,556 2,334,000 0 6,213,141 329,296 0 329,296
l g 1,556 3,656,600 0 4,809,255 254,890 0 254,890
l h 1,556 1,244,800 0 4,272,301 226,432 0 226,432

(a) NA. Equipmentbelowfederalefficiencystandardsand notapplicable.

Replace Air-SourceHeat Pumpswith Ground-Source
Heat PumpsERO Economics

I_D ] _ Energy
/ ROF I Cost lSavingsl NPV I V=u_ I

Q or RI

2 144 RI 115,200 9,520 -966,469 0.60
2 144 ROF -100,800 9,520 1,296,699 1.80
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2.10 RESIDENTIALAPPLIANCEERO

2.10.1 InstallEneray-EfficientDishwasher_

Description

Between 1972 and 1980, the averageefficiencyof householddishwashers

improvedby 35%, even though the U.S. Departmentof Energy (DOE) does not set

efficiencystandardsfor dishwashersin the same manner as for refrigerators

and window air conditioners. The most recent dishwasherrequirementis that

all units produced after 1988 must have an energy-savingdrying cycle (no-heat

dry). Improvementsin efficiencybetween 1972 and 1989 were becauseof

improvedtechnologyand design, such as decreasedwater consumption,efficient

motors, and more efficientdrying cycles. Therefore,it is believed that new

models,which are currentlyavailable,are considerablymore efficientthan

the units in place at PatrickAFB. This ERO is not considered as an ROF

option becauseunits that fail are assumedto be replacedwith new units.

Assumptions

Technical assumptions are as follows:

• The averageefficiencyof existingdishwashersat PatrickAFB is midway
between the average 1972 efficiencyand the average1989 efficiency.
Because averageenergy consumptiondecreased35% in this period, the
existing units are assumedto consumeroughly 17% less energy than those
produced in 1972.

• The energy efficiencyof the 1989 dishwashersis 5% less efficientthan
the 1993 units. Therefore,the 1993 dishwashersconsume roughly 5% less
energy than the 1989 units, and only 75% of the energy consumed by the
units currentlyin use at the base.

• Based upon operatingconditionsthat are consideredto be typical, the
yearly electricalconsumptionof the existingdishwashersis
1,111 kWh/yr.

• Dishwashersare assumedto operate,on average,1.5 h/day and 5 days/wk.

Cost assumptionis as follows:

• The installedcost of new dishwashersis approximately$420/unit.

Complete quantitativeresultsof this ERO appear in Table 2.28.
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BudgetImDlicatiQns.The initialcost of thisERO for all housingunits

is $677,880.

_rav and CostSavinas. The annualelectricitysavingsfromthis

measureis estimatedat 446,917kwh at a valueof $17,284,and the demand

savingsis estimatedat 138 kW/moat a valueof $865,for a totalyearly

savingsof $18,]50.

En@rqvSecqrltY.Thisrecommendationwill havelittleimpacton energy

security.

Ooeratignsand Maintenance.New dishwasherunitswillhaveminimalO&M

impact. Newerunitsmay decreasemaintenancerequirementsbecauseof their

increasedreliabilityoverolderunits.

EnvironmentalIssue_. This EROwillresultin decreasedpollution

becauseof lowerenergyconsumption.
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TABLE2.28. Energy-Efficient DomesticDishwasher ER0

ExistingDishwasherOperation/Characterisics
Existing Equipment Operatin_ Schedul Average Energy Consumption Sum of 12 Monthly

# of I Hrs Hrs Load . IkWh) Coincident Demand (kW-mo_)

ilD Application ........ units I0n-peakl off-peak (kWlunit) on-peak off-peak on-peak off-peak

1 Family Housing 1,614 195 195 2.840 893,833 893,833 554 #NIA

Energy Efficient DishwasherOperation/Characterisics
ERO Equipment Operatinl_ Schedui Average Energy ConsumpUon ' Sum of 12 Mon_ly

# of I HIs Hrs Load (kWh) Coincident Demand (kW-mo_

ID Application units I on.peak off.peak (kWlunit) on-peak off-peak on-peak .....off-peak

1 Family Housing 1,614 195 195 2.130 670,375 670,375 415 #NIA

Efficient Dishwasher ERO Economics
Economic Parameters First Year Energy & Demand Savings Life Cycle Cost

FirstCost I Life EnergylDemand I EnergylDemand I Total NPVID R15(1993) (yr) (kWh) I(kW-mo)l(19925)(19925)/ (19925) ($) SIR

1 677,880 10 446,917 138 17,284 865 18,150 -303,378 0.55
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2.11 BOILEREROs

2.11.1 ,,TuneUo Botlers

pescriDtion

There are 50 boilers at Patrick AFB. These boilers should be combustion

tested on a routine basts and tuned-up on an as-needed basis as part of a

regular maintenance program. A boiler tune-up will include mechanical

adjustments to controls (linkage_ control elements, controller), refractory

repair, and cleaning or replacing tips/orifices. Once the mechanical

adjustments are complete, the operating conditions can be adjusted to increase

efficiency. The boilers' combustion is presently being tested using a carbon

dioxide (C02) gas absorption process, which should be replaced with an

electronic oxygen (02) and carbon monoxide (CO) combustion analyzer. COz

cannot be used for fine-tuning boilers because the amount of COz decreases
with both excess air (an energy waste) and deficient air (an energy waste and

hazardous operating condition). However, 02 always increases with excess air.

The air-to-fuel ratio should be checked and adjusted for a11 possible firing

rates. Excess 0z should be reduced to the minimum level so that COdoes not

exceed 200 ppm. The amountof 02 in the stack gases should be around 1.5% to

2.0_ for natural gas at high fire. If the level of 0z is greater when CO is
around 200 ppm, then the air mixing vanes are worn and should be replaced.

Adjusting the excess air in the boilers at the base will improve their

operating efficiency, as well as minimize soot buildup on heat transfer

surfaces caused by incomplete combustion. Regular testing of excess air

should be done at least monthly, with fine tuning as needed.

AssumDtion$

Technical assumptions are as follows:

• An average efficiency improvement of 2% is anticipated.

• The extent of efficiency improvement by tuning a boiler is based on
interviews with boiler steam plant operating staff. Boilers are
presently combustion tested on a routine basis using a Bacharach CO_gas
absorption process. The boilers are operated to achieve an 8% CO2 Tevel
in the exhaust stack gases. This level corresponds to 40_ excess-air,
which indicates that a 2_ reduction in fuel consumption can be achieved.
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• Boiler fuel consumptionconsists of 23,819 MBtu of natural gas and 7,313
HBtu of No. 2 fuel otl.

• The marginal cost of natural gas is $0.3813/therm.

• The marginal cost of fuel otl is $1.03/gal.

• The energy content of fuel otl is 140,000 Btu/gal.

• The total numberof boilers to tune up is 50.

Cost assumptionsare as follows:

• The reported cost of a botler tune-up varies between5100 and 5500/
botler for botlers in the size range of those at Patrick AFB. An
average cost of 5250/boiler was established basedon conversations with
HVACmaintenance contractors.

• The combustionanalyzer is estimated to cost 55,000, with an annual OH
costof $500.

Resu)ts

Completequantitative results of this EROappear in Table 2.29.

Budqet ImDl_ca_ion_. At an average cost of 5250/boiler tune-up, the
initial cost of this measure is estimated to be 51Z,500. In addition, a

portable combustiongas analyzer should be purchasedfor periodic testing and
fine tuning the boilers. The analyzer should, at a minimum,monitor and

display 0 and CO, stack temperature rise, and calculatecombustion efficiency.

Eneray qn_cos_ $_vinqs. An average improvement in boiler operating

efficiency of 2%will result in an annual energy savings of 4,764 therms

(476.4 MBtu), at a value of $1,816 for natural gas and an annual energy

savings of 1,045 gal (146.3 MBtu), at a value of 51,076 for fuel oil. The

total annual savings is estimated to be 622.7 MBtu at a value of $2,892.

EnerqYSecurity. Properly maintaining combustionequipment saves fuel,

which inherently improves energy security.

0Derations@ndflatntenance. The OH personnel at Patrick AFBhave the

training to perform a routine tune-up on the boilers. They are currently

performing this service, however, the procedure needs to be modified.

Therefore, there will be mtnimal impact on 0_1_1.
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Envtronment_]Issue#. If a condition exists where boilers are operating

on deficient air, incomplete combustion is occurring. Here, flue gases will

contain unburnedhydrocarbonsand a higher volume of CO. In a condition of

high excess air, the boilers are burning additional fuel, resulting in a

higher volumeof COz and oxides of nitrogen (NOx). A tune-up will minimize
either of these effects.

2.11.2 InstallNQw E_erqv-EfficientBoilers

Description

Themajorityof the boilersat PatrickAFB are standard-packagedsco:.ch

marinefiretube-typeboilerssizedfor peakload. Althoughstandard,these

boilerscan provideas highan efficiencyas any otheravailablestandard,

noncondensing-typeboilers,providedtheyare properlytuned. The only

methodsreadilyavailableto significantlyincreaseoperatingefficiencyare:

I) optimallytunethe boilers,as identifiedin Section2.11.1;2) replace

withcondensing-typeboilers,as identifiedin Section2.11.3;or 3) replace

with smallermodular-typeboilers.The advantageof modularboilersis in

theiroperation.Net boilerefficiencyis highlydependenton load. The

lowerthe boilerload,the lowerthe efficiency.By usingseveralsmall

boilersinsteadof one largeboiler,the numberof boilersoperatingcan be

variedbasedon load,whichallowsthe boilersto be operatedat a higher

load,thereforeat a higherefficiency.The potentialenergysavings,

however,wouldnot justifythe highcapitalcostrequiredto replaceany of

the existingboilersat the base. This is mainlybecauseof the few operating

hoursrequiredforboileroperationin the area,specificallyfor heating.

Othermethodsto increaseoperatingefficiencyincludeloweringthe

stacktemperatureby usingfiretubeturbulators,or by usingeconomizersto

preheatfeedwateror makeupwater. Duringthe sitevisit,themajorityof

boilerswerenot in operation;therefore,the applicationof thesewasteheat

recoveryopportunitiescouldnot be reliablyanalyzed.
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2.11.3 Install Natural-Gas Pul$1e or Condensinq Boilers

Description

The boilers at Patrick AFBare typical firetube-type boilers. These

boilers are moderately efficient whenoperated properly. Combustion

efficiencies are usually around 80%, resulting in annual fuel utilization

efficiencie_ (AFUEs)between70%and 75%. LowerAFUEswill result when a hot

standby boiler is used for backup. Efficiency also drops off significantly at

low loads as the radiative heat losses remain constant, regardless of load,

and the prefire and postfire purges becomemore significant.

This EROrecommendsreplacing all hot-water boilers with natural gas-

fired modular pulse-condensingboilers. Using modular boilers instead of one

full-size boiler allows the operating boiler capacity to moreclosely match

the boiler load. Operating the boilers closer to full load can significantly

increase the net AFUE. Becausethe boilers are smaller, cold startup requires

less time, usually less than 5 min, thereby eliminating the need for hot

standby. Furthermore, modular boilers require less backupcapacity. Only one

small boiler is usually required, if any, becausethe probability of multiple

unitsgoingdown is small.

Natural-gas-firedpulse-condensingboilersarealso highlyefficient

withan AFUE of 90%. Stackgas temperaturesare keptlow, belowthe conden-

singtemperatureof themoisturein the exhaust,usuallyIO0°Fto 120°F,which

makesthe boilersveryefficientand reducesthe wastecausedby excessair.

Assumptions

Technicalassumptions,_reas follows:

• Existingboilerswereestimatedto be operatingat an AFUE of 75%.

• New natural-gas-firedpulse-condensingboilershave an AFUE of 90%.

° Table2.29 identifiescurrentestimatedfuelconsumptionof the affected
boiIers by faciIity number.

• The implementationcostis estimatedfrom 1992MEANSCostData (Means
1991),includingequipment,labor,and O&M.

2.94



• Estimates provided in Table 2.29 are based on the previous year's fuel
consumption.

Cost assumptions are as follows:

• Estimates are based on reducing capacity approximately 25% because of
better sizing and reduced backup capacity requirements. The estimated
initial cost of thts measure ts $574,000.

Result)

Complete quantitative results of this EROare found in Table 2.29.

Budget Implications. Actual boiler capacity requirements should be

reevaluated prior to implementing this recommendation to minimize the

installation of excess capacity.

Enerav and Cost Savtnas. Energy and cost savings are highly dependant

on weather conditions for the area because most boilers are used primarily for

heating. The total energy savings potential of thts EROis 2,038 HBtu/yr at a

value of $11,897.

Enerqv Security. This EROwill have little impact on energy security.

Operations _nd Hatntenapce. Condensing boilers have different operating

characteristics than typical firetube type boilers. 0(1_ training is

recommendedto insure operation at htgh efficiency and prolong equipment life.

Environmental Issues. Condensing boilers are more efficient than other

boilers, resulting tn less fuel consumption to meet the demand. Lower fuel

consumption results tn reduced exhaust emissions and less pollutants.

Furthermore, natural gas condensing boilers have lower emission rates for NOx.
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TABLE2.29. Botler EROs

_ BoilerCharacteristicsandOperaingParameters
---- ]

I ReU.._ T_ I I G= I _i I To=l I
Fa¢il /T T .G or O the B

All 18 Steam Boilers NA Stm G & O 75% 149,800 28,000 18,900
All 32 HotWater Boilers NA HW G & O 75% 88,527 24,266 12,250
All All Boilers NA Bo_ G & O 75% 238,327 52,266 31,150

430 Admin 20 HW O 75% 0 541 75.74
440 Rel 15.5 HW O 75% 0 419 58.66
629 Admin, HQ 9.7 I-NV O 75% 0 262 36.68
632 HQ 28 I-fiN O 75% 0 757 105.98
650 Wst Trent Bldg 8.7 I-fiN O 75% 0 235 32.9
672 Water Supply Bldg 23.7 HW O 75% 0 641 89.74
673 HQ Group 8.9 HW O 75% 0 241 33.74
681 Maintenace Shop 3 HW O 75% 0 81 11.34
691 Gas Sta'don 10.8 HW O 75% 0 292 40.68
703 MaintenanceShop 4.4 HW O 75% 0 119 16.66
810 Terminal,Admin 10 I-NV O 75% 0 270 37.8
925 Fire Stabon 92 HW G 75% 8,845 0 884.5
945 A.C. Plant Bldg 30 HW G 75% 2,885 0 268.5
957 Trans/Re¢ Bldg 7.8 HW O 75% 0 211 29.54
984 Film Stor Vault 40 HW O 75% 0 1081 151.34
988 Msl/Spac_ Rsch& Test 13.5 HW G 75% 1,298 0 129.8
989 Tech Lab 320 I-NV G 75% 93,850 0 9385
990 Thdfl Shop 6.9 HW O 75% 0 187 26.18
992 Radome Twr Bldg 8.4 HW O 75% 0 227 31.78
998 Ed. Center,NCO 40 I-NV G 75% 920 0 92

1316 RAPCON Center 25 HW O 75% 0 676 94.64
1364 BX (mini mall) 51 HW D 75% 2,860 1379 479.06
1492 Golf Clubhouse 7 HW O 75% 0 189 26.46
1497 Waste Treat Btdg 8.7 HW O 75% 0 235 32.9
3695 Chapel 10 HW O 75% 0 270 37.8

BoilerEROCharacteristicsandOperatingParameters
[----i- T-----T ]
IF=el ERO I r_n. I I t_ I I G. I al I Tml /

Descd "on ,G or O the

All Tune-up $tm Boilers NA Stm NA 77% 140,804 27,440 18,522
All Tune-up HW Boilers NA I-NV NA 77% 68,756 23,781 12,005
All Tune-up All Boilers NA Bo(h NA 77% 233,580 51,221 30,527

430 Admin 20 HW G 90_ 631 NA 63
440 Re/ 15.5 HW G 9(W, 489 NA 49
629 Admin, HO 9.7 HW G 90% 306 NA 31
632 HO 28 HW G _R6 883 NA 88
650 Wst TrtrntBldg _.7 HW G 90_ 274 NA 27
672 Water Supply Bldg 23.7 HW G 90_ 748 NA 75
673 HO Group 8.9 HW G 90_ 281 NA 28
681 Maintenace Shop 3 HW G 90% 95 NA 9
691 Gas Station 10.8 I-NV G 90_ 341 NA 34
703 MaintenanceShop 4.4 HW G 90% 139 NA 14
810 Terminal,Admin 10 HW G 90_ 315 NA 32
925 Fire Station 92 HW G 90% 7,371 NA 737
945 A.C. Plant Bldg 30 HW G 93_ 2,404 NA 240
957 Trans/Rec Bldg 7.8 HW G _ 246 NA 25
984 FilmStor Vault 40 HW G 90_ 1,261 NA 126
988 Msl/SpaceRsch & Test 13.5 ).fin G 90% 1,082 NA 108
989 Tech Lab 320 HW G 90_ 78,208 NA 7,821
990 ThriftShop 6.9 HW G 90_ 218 NA 22
992 RadorneTwr Bldg 8.4 HW G 90% 265 NA 26
998 Ed. Center, NCO 40 HW G 93_ 767 NA 77

1316 RAPCON Center 25 I-fiN G 90_ 789 NA 79
1364 BX (mini mall) 51 HW G 90_ 3,992 NA 399
1492 Golf Clubhouse 7 HW G 90_ 221 NA 22
1497 Waste Treat Bldg 8.7 HW G 90_ 274 NA 27
3695 Chapel 10 HW G 90_ 315 NA 32
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!
Table 2.29. (contd)

BoilerEROEconomicParameters

Savings | Life | Savings | Savings I NPV I I
r r SIR

All 9500 378 NA 31,206 -9,000 9,264 1.86
NI 13000 245 NA 16,470 -16,000 -6,972 0.46
NI 17500 623 NA 49,675 -25,000 19,734 2.13

430 14,775 13 25 317 NA -8,527 0.40
440 10,750 10 25 245 NA -6,427 0.42
629 6,450 6 25 153 NA -4,475 0.35
632 19,350 18 25 443 NA .8,095 0.60
850 6,450 5 25 138 NA L3,608 0.42
672 17,075 15 25 375 NA -9,522 0.44
673 6,450 6 25 141 NA -3247 0.49
681 2,1 50 2 25 47 NA -1206 0.44
691 6,325 7 25 171 NA -4,981 0.35
703 4,050 3 25 70 NA -1,768 0.44
810 8,100 6 25 158 NA -4,570 0.36
925 64,500 147 25 562 NA -30,520 0.54
945 21,500 48 25 183 NA -13,672 0.36
957 6,450 5 25 123 NA -2,574 0.54
984 27,950 25 25 633 NA -13,934 0.51
988 10,475 22 25 82 NA -6,485 0.33
989 227,9(]0 1,564 25 5,964 NA -83260 0.64
990 6,075 4 25 109 NA -1,475 0.70
992 6,450 5 25 133 I_.IA -3260 0.46
998 27,950 15 25 58 h'_ -23,317 0.18

1316 17_)0 16 25 396 NA -9,325 0.48
1364 38275 80 25 989 NA -20,685 0.43
1492 6,075 4 25 111 NA -1,597 0.68
1497 6,450 5 25 138 NA -3,608 0.42
3695 6,450 6 25 158 NA -4,570 0.36

2.97



2.11.4 Improve Domestic Hot Water (Dormitories)

Description

Solar collectorsare presentlyinstalledon top of Building 404 to heat

domestic hot water. Althoughaccurate savingsare not known, the system

operates satisf_.ctorilyfrom an O&M standpoint. Six buildings,Facilities

501-506, are grouped in the west-centralportion of the base that provide

dormitoryspace for a total of 952 people. The total area of all six

facilitiesis approximately166,667ft2. This ERO recommends installingsolar

collectorson these facilitiesto provide a large portionof the domestic hot

water for the tenants.

Assumptions

Technicalassumptionsare as follows:

• Approximately106 kWh of equivalenthot water can be suppliedannually
per square foot to the solar collectorarea.

Cost assumptionsare as follows:

• The installedcost of a solar hot water heating systemwith 63 ft2 of
collectorarea, includingall valves and piping, is $5,293 (Means 1991).
Each additional63 ft_ of panel area (three3-ft by 7-ft panels) costs

$1,38_ plus 5% of the primarysystem,or $1,648 for each additional
63 ft of panel area.

Results

The quantitativeresultsof this ERO appear in Table 2.30.

Budqet Implications. The total initialcost of adding solar water

heating systemsto all six of the dormitoriesis $117,454.

Enerqy and Cost Savinqs. This ERO will save an estimated346,323 kWh/yr

at a value of approximately$19,047.

Energy Security. This recommendationwill have little impact on energy

security. If the solar heating system fails or becomes ineffectivefor some

reason,the existingelectricbackup systemwill continueto provide hot

water.

Operations and Maintenance. Solar hot water systemsgenerallydo not

requiremaintenanceif no componeilLfailuresoccur. The systems require
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infrequent repair, llke the existing water heaters, and the maintenance cost

increase is negligible. The system must be a dratndown-type to prevent freeze

damage.

Environmental Issues. This EROhas no adverse impact on the

environment. Because solar energy is utilized, there is no pollution of the

environment when producing the hot water, and the pollution that would

otherwise be produced in electricity generation is avoided.
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TABLE2.30. Dormitory Solar Hot Water ERO

Dormitorysolar Hot Water ERO Parameters
Energy Energy and O&M Savings LifeCycle Cost

IAre,, I Panel First Life Savings Energy O&M NPV I
ID ERO Type I(sq_) I Sets Cost ($) lyr) lkWh/yr) ($1yr) ($/yr) ($) I SIR

la Facility501 25,341 10 20,125 15 59,634 3,280 N/A 4,216 1.21
lb Facility502 25,341 10 20,125 15 59,634 3,280 NIA 4,216 1.21
lc Facility503 25,341 10 20,125 15 59,634 3,280 N/A 4,216 1.21
ld Facility504 25,119 10 20,125 15 59,696 3,283 N/A 4,250 1.21
le Facility505 22,125 g 18,477 15 53,863 2,962 N/A 3,387 1.18
If Facility506 22,125 9 18,477 15 53,863 2,962 N/A 3,387 1.18
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2.12 BUILDINGENVELOPEEROs

2.12.1 ImproveCeillnq Insulation

Description

The majorityof facilitiesat PatrickAFB are fairly well insulated.

Althoughwall insulationis _inimal in some facilities,increasingit is not

consideredto be a worthwhileERO becauseof the relativelylow heat gain

throughthe walls and the high cost of adding insulationto the concrete-block

facilities. Becausemore heat is typicallygained throughpoorly insulated

ceilingsthan poorly insulatedwalls, and because installingadditional

ceiling insulationis less expensive,adding ceiling insulationis viewed as a

much more cost-effectiveERO. The majorityof facilitiesat the base have

sufficientceiling insulation. Most administrationand dormitoryfacilities

have suspendedceilingswith R-22 batt insulationabove the ceiling panels.

All of the Capehart familyhousingunits have recently been retrofittedwith

improvedinsulation,but Wherry housingunits have not been updated and are
I

not insulated. In addition,Facility986 has insufficientceiling insulation.

This ERO appliesto Wherry housingunits and to Facilityg86.

AssumDtion_

• The total number of Wherry housingunits involvedin this ERO is 554,
in 234 separatebuildings.

• The base temperatureduring coolinghours is 65oF.

• The COP of chiller in Facility986 is 2.9.

• The COP of housingunits is 1.5.

• Ceilings of housingunits that are currentlynot insulatedhave an
overall insulationvalue of R-4. This is the approximateinsulation
value of the plywood,plaster,and framingof the ceiling.

• Blown-incelluloseinsulation(R-30) is added above the ceiling of the
family housingunits.

• Batt insulation(R-19) is added to the ceilingof Facilityg86.

The cost assumptionsare as follows:
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. The average costs for _pgradtng ceiling insulation are $0.39/ft 2 for
materials and $0.17/ft _ for labor.

Besults

The complete quantitative analysts of thts EROappears tn Table 2.31.

Budqe_ImDlications. The estimated initial cost of implementing this

EROon family housing is $416,680. To tnsulate Factltty 986, the estimated
cost is $14,850.

Enerav an_ Cost Savtnas. It is estimated that this EROwill save

15,500 kWh/yr for Facility 986 at a value of $852. In the family housing

untts, an estimated 3,368,874 kWh/yr wtl1 be saved at a value of $185,036.

EneraySeGurtty. Thts recommendationwill have ltttle impact on energy

security.

Ooeration_ and Maintenance. This recommendationwill have little tmpact
on O&M.

EnvtrgnmentalIssues. Thts EROwtll reduce electricity consumption,

resulting in reduced atr pollution.

2.12.2 Install Eulttalazed (Double-Pane)Window_

Description

Host facilities at Patrtck AFBhave single-pane wtndows. Comparedto

windowswith two panes and an atr space between the panes, single-pane windows

allow more heat to enter the cooled space of a buildtng during the summerand

more heat to escape from a buildtng durtng the heating season. By installing

multiglazed windows, both conductive and radiative heat gain is reduced. This

EROappltes to facilities that typically have both a large numberof windows

and a htgh cooltng load. Thts EROwtll affect the following buildtng types:

administration, dormitory, hotel (TLF), famtly houstng, and training.

AssumDTion_.

• The total numberof facilities addressedby this EROare

- famtly houstng- 1556 untts, 1,873,722 ft 2
- other facilities - 85 buildings, 1,333,433 ft z.
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• 25% of all windows face north, south,east, and west each.

• The chillerCOP, excludingfamilyhousing, Is 2.g. Family housing units
have heat pumps with a COP of 1.5.

• Existingwindows have a shadingcoefficientof 1.0 and a coefficientof
heat transferof 0.98. This ERO calls for double-panewindows wlth a
shadingcoefficientof 0.88 and a coefflclentof heat transfer of 0.51.

• This ERO calculatesyearly energy savingsbased on cooling load
reductiononly. Heatingload reductionis not calculated.

• Becausesome windowsmay not be retrofittedfor variousreasons, this
EROassumes that 80% of all windows are affected.

The cost assumptions are as follows:

• The estimated cos)s for replacing single-pane windows with double-pane
windows are $g/ft"for materialsand $8/ft2 for labor.

Results

The complete quantitativeanalysisof this ERO appears in Table 2.31.
l
l

Budqet |mD]Icatlons. The estimatedinitialcost of implementingthis

ERO on family housing is $448,892. The cost of retrofittingthe remaining

facilitiesis estimatedat $I,294,250.

Enerqy and Cost SavIF1qS.It is estimatedthat this ERO will save

942,523kWh/yr for family housingat a value of $51,839/yr. An estimated

1,270,152kwh will be saved in the remainingfacilitiesat a value of $6g,858.

Enerqv Sec_rltv. This recommendationwill have little impact on energy

security.

ODerationsand Maintenance. This recommendationwill have little impact

on O&M.

Envtronmenl_al Issue_. This EROwill reduce electricity consumption,

resulting in reduced air pollution.
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2.12.3 Install Reflective WtndowFtlm

Description

Many facilities at Patrtck AF8 already have reflective ftlm on the

extertor surfaces of thetr wtndows to reduce radiative heat gatn. By reducing

the amount of sunlight that enters through the windows, the cooltng load can

be substantially reduced.

As_umDttons

• The facilities addressed by this EROare

- family houstng- 1556 untts, ],873,722 ft z
- TLF - 58 buildings, 64,060 ft'.

• 25% of all wtndows face north, south, east, and west each.

• The ch|11er COPts 1.5.

• Extsttng wtndows have a shading coefficient of 1.0. Thts EROcalls for
Installing a reflective ftlm that ,tll tncrease the shading coefficient
to 0.30. (A lower shading factor results tn less sunltght betng
transmitted through the window.)

The cost assumption ts as follows:

• The estimated cost to tnstall reflective wtndow ftlm ts $3.95/ft 2. This
cost includes both materials and labor.

Results

The complete quantitative analysts of thts EROappears tn Table 2.31.

Budaet Imollcatlops. The estimated tnJttal cost of Implementing thts

EROts $237,005.

[nerav and Cost Savtnas. It ts estimated that this EROwill

save 3,580,555 kWh/yr for famtly housing at a value of $196,931/yr. An

estimated 684,880 kMh will be saved tn the remaining facilities at a value of

$37,668.

[nerav Security. Thts recommendation wtll have little impact on energy

security.
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ODeratlonsilndMaintenance.This recommendationwill havelittleimpact

on O&M.

Environmental Issues. This EROwill reduce electricity consumption,

resulting tn reduced air pollution.

2.12.4 WeBtherizeDoorsand OoeninQs

Description

Many facilitiesat PatrickAFB haveinfiltrationrateshigherthan

normalbecauseof poor sealsarounddoorsandmiscellaneousopeningsto the

outside. By addingweatherstrippingto thosedoorsand sealingholes,

considerableenergycan be savedin coolingand heating. This ERO addresses

administration,dormitories,club,training,and familyhousingbuilding

categories._Ithoughinfiltrationratesand savingspotentialare difficult

to calculate,a roughestimateof savingspotentialis included.

Assumptions

Technicalassumptionsare as follows:

• The amountof coolingloadbecauseof infiltrationof warm air intoa
buildingis 15%. The portionof heatingloadbecauseof infiltrationis
25%.

• By implementing this ERO,both cooling load and heating load from
infiltration will be reducedby 50%.

The cost assumptionsare as follows:

• The cost estimates for implementing the weatherization EROare as
follows:

Labor Material
($/1,000ft2) ($)

Weatherstripping(Doors) 30 15

SealMiscellaneousOpenings 50 15

Results

The quantitativeresultsof thisER0 are presentedin Table2.31.

2.105



Budaet Imolicattons. The estimated cost to implement this EROon all

facilities in each of the affected building types is $355,366.

Energy and Cost Savtnas. This EROwill save an estimated

2,867,436 kWh/yr in decreased cooling and heating loads at a value of $67,850.

Componentsavings are listed below:

Buildina TvDe yearly Savtnqs ($)
ADttlN 23,157

BRK/ADM 9,726
CLUB 1,949

TRAING 705

FAHHSG 32,313

Enerav S_curttv. This recommendation wtll have little impact on energy

security.

Oper@_ttons_nd Maintenance. This measure has no affect on 08d_.

Environmental Issues. This EROwill result in less energy consumedand

less pollution.

2.12.5 ]nst_!l Radiant Barrter#

Descrtp)ion

Radiant barriers are reinforced aluminum foil sheets installed in the

attic of a structure to reduce radiative heat gain, and thus cooling load, of

the structure. The material must be properly installed to be effective, and

installation typically must be done at the time of building construction to be

cost-effective. Although radiant barriers would decrease the cooling load in

building types such as administration and dormitories, the cost of installing

the material above the existing ceilings is prohibitively expensive. For this

reason, this ERO is considered only for the new construction in Wherry

housing.

Assumptions

Technical assumptions are as follows:
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• Radiantbarrierswill reducethe coolingloadon the familyhousing
unitsby an averageof I0_.

Cost assumptionsare as follows:

• The materialcostof the radiantbarrieris $0.85/ft2, and the laborc_st
for installationat the timeof constr)@ctionis approximately$0.20/ft_,
for a totalinstalledcostof $1.O5/ft%

Completequantitativeresultsof this ERO are shownin Table2.31.

BudqetImlicatlons. The totaladditionalcost of installingradiant

barriersat the timethe new housingunitsare constructedis estimatedto

be $717,380.

Ener_ andCo)t Savlnq_. It is estimatedthatthis EROwill resultin

an annualenergysavingsof 340,710kwhat a valueof $18,739.

Ener_ Sec_vlty.Thisrecommendationwill havelittleimpacton energy

security.

ODeratlonsand Maintenance.ThisEROwill haveno impacton O&H.

Envlronmental)ssues. ThisEROwill reduceelectricityconsumption,

resultingin reducedair pollution.
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TABLE2.31. Building Envelope EROs

Buildin_lEnvelopeERO Parameters

II o..J First Life EnergySavings EnergySavings Energy O&M NPVID ERO Type Sector Cost _$)1(P'_)I (_/h/_) (kWh/yr) ($hF) ('$/yr) ($) SIR

la Ceiling Insulation Fac. 989 14,850 25 15,499 NA 852 N/A .5,898 0.60
lb Ceilinglnsulation Wherry 416,680 25 3,007,057 361,972 185,297 N/A 1,529,257 4.67
2a ReflectiveWindow Treatment TLF 166,002 ;5 684,880 NA 37,668 N/A 229,582 2.38
2b Reflec_veWindow Treatment FAMHSG 448,892 25 3,580,555 NA 196,931 N/A 1,619,221 4.61
3a Multi-GlazedWindows ADMIN 623,596 25 541,797 NA 29,799 N/A -310,656 0.50
3b Muffi-GlazedWindows BRK/ADM 374,463 25 406,680 NA 22,367 N/A -139,566 0.63
3c Multi-Glazed Windows HOTEL ;86,002 25 180,284 NA 9,916 N/A -61,671 0.63
3d Multi-GlazedWindows FAMHSG 448,892 25 942,523 NA 51,839 N/A 95,505 1.21
3e Multi-GlazedWindows TRAING 130,190 25 141,391 13,254 89,859 N/A -40,868 0.69

4a WeatherlzationPackage ADMIN 99,440 25 410,190 10,848 23,157 N/A 143,750 2.45
4b WeatherizationPackage BRK/ADM 35,857 25 156,467 20,373 9,726 N/A 66,285 2.85
4c WeatherizationPackage CLUB 2,573 25 34,560 877 1,949 N/A 17,895 7.96
4d WeatherizationPackage TRAING 4,334 25 12,707 108 705 N/A 3,068 1.71
4o Weatherization Package FAM HSG 213,156 25 459,363 128,138 32,313 N/A 126,182 1.59
5 Radiant Bamers Wherry 717,380 25 340,710 NA t8,739 N/A .520,587 027
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2.13 VEHICLEERO

2.13.1 Convert Fleet V@hicles to ComoressedNatural Gas

pescriDtion

The Patrick AFBmotor vehicle fleet consists of 366 "B" category

vehicles that presently run on unleaded gasoline, premium unleaded gasoline,

or diesel fuel. There are also 65 "E" category vehicles. "B" category

vehicles are general transportation vehicles including cars, pickups, trucks,

vans, and wagons. "E" category vehicles are material handling vehicles

consisting of forklifts, lift trucks, and tractors. All of these vehicles can

be converted to operate on compressed natural gas (CNG) as a primary fuel

source.

ConvertinQ Gasoline Vehicles to Compressed Natqr_l GaS. Host gasoline

powered cars and trucks can be converted to operate on CNGin either a single-

fuel (CNGonly) or a dual-fuel (either gasoline or CNG) configuration.

Modifications include changes to the fuel delivery and carburetion system.

Fuel injected cars can also be easily converted. The conversion equipment

consists of fuel storage cylinders, a pressure regulator, a gas/air mixer, a

fuel selector control (for dual-fuel use), and a fuel gage. A typical vehicle

can usually be converted to CNGin less than a day.

Convertina Diesel Vehicles to CompressedNatural Gas. One of the

primary advantages of diesel fuel is its high centane rating, which allows the

fuel to autoignite when sufficiently compressed. Compression ignition

simplifies the diesel engine, as compared to spark plug engines, by

eliminating the spark plugs, distributors, and other electrical components.

Ordinarily natural gas will not autoigntte because of its low centane rating.

Therefore, somemeans of igniting the alternative fuel must be provided. Some

of the proven ignition methods are to add spark plugs, glow plugs, or use a

fumigation system. The traditional idea of having a diesel engine burn

natural gas means adding spark plugs and associated electronics. Rather than

make these extensive engine modifications, a fumigation system can be used. A

fumigationsystem burns naturalgas in tandemwith diesel fuel. For this type

of conversion,diesel is used as a pilot fuel for startingand for low engine
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revolution per minute (rpm) operation. The amount of natural gas is increased

as engine speed increases. Ret'-ofttttng a diesel engine to CNGusing a

fumigation system ts very similar to converting a gasoline engine to CNG. The

major difference ts the need for an rpm monitoring device to control the

mixture of diesel and natural gas. The mixture of fuels ts controlled by

either mechanical or solenoid switches. Diesel ts used to start the engine

and is decreased as engine speed increases. Whenengine speed drops off

during gear changes, dtesel again becomesthe primary fuel.

Assumgtton_

Table 2.32 identifies all the vehicles at Patrick AFB under

consideration for conversion to CNG.

Technical assumptions are as follows:

• Gasoline energy content ts 110,000 Btu/gal.

• Diesel energy content ts 135,000 Btu/gal.

• CNGfuel efficiency is 7_ greater than gasoline or diesel fuel
(DOE 1988).

• The fumigation system conversion operates wtth an overall average fuel
mix ratio of 40"/,diesel and 60_ CNG.

• Vehicle mileage, fuel consumption, fuel cost, and O&Mcosts are based on
records maintained by the support contractor for FY92.

• 01_ costs for vehicles operating on CNGare estimated to be reduced by
as muchas 50"/,. For this analysis, an average 25_ reduction is assumed.

The cost assumption ts as follows:

• The estimated cost of the CNGrefueling station is approximately
$150,000. The cost of the station depends on the stze of the compressor
and the number and capacity of fast-fill and slow-fill stations.

Results

The complete results of thts EROappear tn Table :.32.

Budeet Imolicatiops. The implementation cost is estimated to be

$1,397,000 for all vehicles identified tn Table 2.32 and the CNGrefueling

station. The life of the compressor station should exceed the 25-year LCC
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analysis. In addition,the conversionequipmentlifetimeshould also last

close to 25 years. Becausethe life of the conversionequipmentis longer

than the life of the vehicles,the equipmentmay be transferredfrom older

vehiclesto their replacements.

Another option in implementingthis ERO is to specifyCNG vehicles in

place of gasolineor diesel vehiclesas the vehiclesare replaced at the end

of their life. CNG vehiclesare availablethrough normal GSA contractsat

costs similarto typicalvehicles. Under this plan, only a CNG refueling

stationis required.

Enerqv and Cost Savinqs. It is estimatedthat this ERO will reduce

annualgasoline consumptionby 140,421gal/yr and diesel by 22,989gal/yr.

Naturalgas consumptionwill increaseby 172,513therms/yr. Electrical

consumptionby the naturalgas compressorstation is estimatedto be

189,000kWh/yr. Net energy savingswill be 653.6 MBtu/yr.

This estimatedenergy use will result in a fuel cost reductionof

$II8,146/yrin gasolineand $16,099/yrin diesel, and a cost increaseof

$65,779/yrin naturalgas and $10,O00/yrin electricity. The net energy cost

reductionis $58,466/yr.

Enerqv Secqrity. Naturalgas i. a domesticenergy source, whereasmost

gasoline and diesel fuel rely on importedoil. For this reason,CNG vehicles

are less vulnerableto world oil supplyproblemsand cost fluctuations.

Operationsand Maintenance. Naturalgas has many advantagesover liquid

fuels, such as gasoline and diesel. It burns more easily and completely. It

also burns cooler than gasoline. For these and other reasons,CNG vehicles

requireless O&M than standardvehicles. Spark plugs last longer and the

engine operatescleaner. Oil changesmay be less frequent and the oil is

still cleaner. Changes in vehicleperformanceresult in reduced engine,

transmission,and tire wear. It has been estimatedby some sourcesthat these

factorsmay result in increasedvehicle life and resale value. Some sources

have estimatedthat O&M costs can be reducedby as much as 50%. Furthermore,

with overnightslow-fillstations,operatortime is no longerwasted waiting

in refuelinglines at the beginningor end of the day. For fast-fill
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stations, the refueling time ts stmtlar to that of standard fuel vehicles.

Net reduction tn Olin1costs are estimated to be $121,917/yr.

Envtroqmeptal Issues. Natural gas Is a muchcleaner burning fuel than

gasoltne or dtesel fuel. Emissions are estimated to significantly reduce.

Federal and state regulations highly encourage CNGvehtcles over standard fuel

vehtcles because of reductions tn emissions.
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IABLE 2.32. CompressedNatural-Gas Vehicle ER0

ExistingVehicleCharacteristicsandOperatingParameters

i Cat I Code[ Type L Description ' , LifeJQty,Fue,J Operation [ Econorny l Consumption
I! i J I (mt0e/yr)I (h/w)I (mpg)I (hpg)I (gal/yr) ,

B 102 Sedan Compact. 4 p,Jgr.Class II 7 24 G 272,262 NA 30.6 NA 8,910
B 103 Sedan Midsize, 5 psgr,Class II 7 4 G 1,106 NA 17.3 NA 64
B 106 Sedan Compact, Law Enforcement,Class II 3 15 G 193,399 NA 11.9 NA 16,303
B 150 Wagon Station Wagon, Compact, Class II 7 15 G 147,264 NA 27.6 NA 5,345
B 162 Ambulance Modular,4x2 13 3 G 27,443 NA 7.9 NA 3,468
B 163 Ambulance Modular, 4x4 14 3 G 3,353 NA 8.3 NA 402
B 168 Truck PanelTruck, 4x2,6,999GVW&under 8 31 G 246,599 NA 16.9 NA 14,562
B 177 Truck Muffistop.4x2, 12,500-16,999 GVW 7 4 G 4,005 NA 12.2 NA 328
B 178 Truck Muttistop,4)(2,8,500-12,499 GVW 7 1 G 1,555 NA 7.7 NA 201
B 185 Truck Carryall, 4x2, 6,999 GVW & under 8 25 G 215,696 NA 14.6 NA 14,731
B 186 Truck Carryall, 4x2, 7 DAX 7 6 G 77,088 NA 20.7 NA 3,719
B 190 Truck Carryall, 4x4, 7,500 GVW 8 1 G 8,897 NA 14.6 NA 609
B 192 Truck Carryall, 4x2, Conv, 15 psgr,7,700 GV 8 3 G 22,818 NA 9.7 NA 2,347
B 193 Truck Carryall, Low Silhouette,4x2, 7,100 GV 8 1 G 361 NA 12.4 NA 29
B 198 Truck Utility,4x4, 6,000 GVW 8 1 G 888 NA 14.6 NA 61
B 200 Pickup Compact, 4}(2,4,599 GVW & under 8 95 G 594,727 NA 22.0 NA 27,093
B 204 Pickup Compact, 4x2, 4,600-5,799 GVW 8 21 G 169,654 NA 16.5 NA 10,296
B 217 Pickup 4drceb, 4x2,5,500GVW 9 20 G 112,940 NA 12.2 NA 9,231
B 222 Pickup 4 dr cab, 4x4, 7,0(X)-8510 GVW 7 15 G 82,434 NA 10.6 NA 7,777
B 237 Truck Cargo,4x4, 12,499 GVW & under 8 5 G 6,115 NA 9.2 NA 663
B 239 Truck Cargo,4x4, 17,0(X)-20,999 GVW 9 3 G 8,914 NA 12.9 NA 538
B 261 Truck Stake, 4x2, 7,0(X)GVW 9 16 G 98,238 NA 10.0 NA 9,850
B 121 Bus School,28-29 psgr,4)0. 14 5 D 31,070 NA 11.8 NA 2,637
B 130 Bus School, 42-45 psgr,4x2 14 2 D 13,991 NA 8.8 NA 1,592
B 139 Bus Intercity,41-51 psgr,4x2 12 1 D 8,439 NA 4.6 NA 1,826
B 176 Truck Multistop,4x2, 8,499 GVW & under 7 13 D 66,083 NA 11.9 NA 5,566
B 180 Truck Multistop,4x2, 1-ton 8 7 D 17,423 NA 10.5 NA 1,666
B 184 Bus 16 psgr,4x2 8 1 D 7,097 NA 8.9 NA 796
B 191 Truck Carryall, 4x2, Conv,9 psgr 9 1 D 7,947 NA 11.9 NA 669
B 211 Pickup Compact, 4x4, 4,600-5,799 GVW 7 1 D 15,380 NA 40.1 NA 384
B 264 Truck Stake, 4x2, 12,500-16,999 GVW, 1-1/2 t 9 6 D 23,773 NA 14.0 NA 1,696
B 265 Truck Stake, 4x2, 10,(XX)GVW 10 8 D 68,269 NA 14.9 NA 4,578
B 353 Truck Tractor,4x2, 24,000-44,500 GVW 11 5 D 45,131 NA 8.9 NA 5,071
B 361 Truck Tractor,6x4, 24,000.44,500 GVW 12 4 D 30,297 NA 5.2 NA 5,647
E 801 Tractor Whse, 4,000-6,999# 11 10 G NA 2,303 NA 1.1 2,058
E 830 Forklift 2,000-5,999#, ST 11 1 G NA 141 NA 1.8 79
E 831 Forklift 2,000-5,999#, PT 9 10 G NA 2,268 NA 1.4 1,639
E 832 Forklift 6,000-9,999#, PT 10 2 G NA 276 NA 2.3 118
E 816 Forklift 4,000#, PT 8 11 D NA 4,590 NA 3.1 1,466
E 822 Forklift 6,000-6,200#,PT 10 12 D NA 4,236 NA 1.9 2,175
E 824 Forklift 15,0(X)# 10 7 D NA 998 NA 2.6 386
E 940 Lift Platform,40K, 463L 8 1 D NA 296 NA 0.9 319
E 956 Forklift Huster,463L, 10K 12 4 D NA 497 NA 1.3 373
E 957 Forklift Allis Chalmers,463L, 10K 12 3 D NA 496 NA 1.1 462
E 958 Forklift AT(463L), 10K 10 4 D NA 829 NA 1.0 805
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TABLE2.32. (contd)

CNG Vehicle Characteristics and OperatingParameters

I ' Fuel C°nsimpti°n "'
Cat Code Type Description Life Qty Fuel Operation Gasoline] Diesel NG

{mile/_l ] (h/yr) (gal/yr)l (gal/yr) (therm/yr)

B 102 Sedan Compact,4psgr, Classll 7 24 NG 272262 NA 0 NA 9,115
B 103 Sedan Midsize,5 psgr,Class II 7 4 NG 1,106 NA 0 NA 65
B 106 Sedan Cornpact,LawEnforcernent,Classll 3 15 NG 193,399 NA 0 NA 16,678
B 150 Wagon SlaUonWagon, Compact,Classll 7 15 NG 147264 NA 0 NA 5,468
B 162 Ambulance Modular,4x2 13 3 NG 27,443 NA 0 NA 3,546
B 163 Ambulance Modular,4x4 14 3 NG 3,353 NA 0 NA 411
B 166 Truck Panel Truck, 4x2, 6,999 GVW & under 8 31 NG 246,599 NA 0 NA 14,897
B 177 Truck Mu_stop, 4x2, 12,500-16,999GVW 7 4 NG 4,005 NA 0 NA 336
B 178 Truck Multistop,4x2, 8,500-12,499 GVW 7 1 NG 1,555 NA 0 NA 206
B 165 Truck Carryall, 4x2, 6,999 GVW & under 8 25 NG 215,696 NA 0 NA 15,070
B 188 Truck Carryall, 4x2, 7 DAX 7 6 NG 77,088 NA 0 NA 3,805
B 190 Truck Carryall, 4x4, 7,500 GVW 8 1 NG 6,897 NA 0 NA 623
B 192 Truck Carryall, 4x2, Conv, 15 psgr,7,700 GV 8 3 NG 22,818 NA 0 NA 2,401
B 193 Truck Carryall, Low Silhouette,4x2, 7,100 GV 8 1 NG 361 NA 0 NA 30
B 198 Truck Utility,4x4, 6,0(X) GVW 6 1 NG 888 NA 0 NA 62
B 200 Pickup Compact, 4x2, 4,599 GVW & under 8 95 NG 594,727 NA 0 NA 27,716
B 204 Pickup Compact, 4x2, 4,600-5,799 GVW 6 21 NG 169,654 NA 0 NA 10,533
B 217 Pickup 4drceb,4x2,5,500GVW 9 20 NG 112,940 NA 0 NA 9,443
B 222 Pickup 4 dr cab, 4x4, 7,000-6510 GVW 7 15 NG 82,434 NA 0 NA 7,956
B 237 Truck Cargo, 4x4, 12,499 GVW & under 6 5 NG 6,115 NA 0 NA 678
B 239 Truck Cargo, 4x4, 17,000-20,999 GVW 9 3 NG 6,914 NA 0 NA 550
B 261 Truck Slake, 4x2, 7,000 GVW 9 16 NG 98,238 NA 0 NA 10,077
B 121 Bus School,28-29 psgr,4x2 14 5 D,NG 31,070 NA NA 1,055 1,986
B 130 Bus School, 42-45 psgr,4x2 14 2 D,NG 13,991 NA NA 637 1,199
B 139 Bus Intercity,41-51 psgr,4x2 12 1 D,NG 8,439 NA NA 730 1,376
B 176 Truck Mu_stop, 4x2,8,499GVW&under 7 13 D,NG 66,063 NA NA 2226 4,193
B 180 Truck Multistop,4x2, 1-ton 8 7 D,NG 17,423 NA NA 666 1255
B 184 Bus 16 psgr,4x2 8 1 D,NG 7,097 NA NA 318 600
B 191 Truck Carryall,4x2, Conv, 9 psgr 9 1 D,NG 7,947 NA NA 268 504
B 211 Pickup Compact,4x4, 4,600-5,799 GVW 7 1 D,NG 15,380 NA NA 154 289
B 264 Truck Slake, 4x2, 12,500-16,999GVW, 1-1/2t 9 6 D,NG 23,773 NA NA 678 1278
B 265 Truck Slake 4x2, 10,000 GVW 10 8 D,NG 682.69 NA NA 1,831 3,449
B 353 Truck Tractor,4x2, 24,030-44,500 GVW 11 5 D,NG 45,131 NA NA 2,028 3,820
B 381 Truck Tractor,6x4, 24,000-44,500 GVW 12 4 D,NG 30,297 NA NA 2,339 4,405
E 801 Tractor Whse,4,000-6,999_ 11 10 NG NA 2,303 0 NA 2,105
E 830 Forklift 2,(XX)-5,999#, ST 11 1 NG NA 141 0 NA 81
E 831 Forklift 2,000.5,999#, PT 9 10 NG NA 2,266 0 NA 1,677
E 832 Fodditt 6,050-9,999#, PT 10 2 NG NA 276 0 NA 121
E 816 Forklift 4,000#, PT 8 11 D,NG NA 4,590 NA 586 1,104
E 822 Forkl_ 6,0(X)-6,200#,PT 10 12 D,NG NA 4,236 NA 670 1,638
E 824 Forldifl 15,000# 10 7 D,NG NA 996 NA 154 291
E 940 Lift Platform,4OK,4631. 8 1 D,NG NA 296 NA 128 240
E 956 ForkliR Huster,463L, 10K 12 4 D,NG NA 497 NA 149 281
E 957 Forklift AllisChalmem, 463L, 10K 12 3 D,NG NA 496 NA 185 348
E 958 Forklift AT(463L), 10K 10 4 D,NG NA 829 NA 322 606
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TABLE2,32. (contd)

CNG VehicleERO Economics
Unit Total Non-EnergYO&M Energy Total Life CycleCost- RI Life.CycleCost - ROF

Cat Code Qty Cost FirstCost Life Before I After Savings Savings NPV I NPV ] R($/veh) (S) (yr) ($/yr) ($/yr) ($/yr) ($/yr) (S) SIR (S) SI

B 102 24 2,000 48,000 7 24,103 18,077 4,050 10,076 89,939 2.87 67,974 2.66
B 103 4 2,(XX) 8,000 7 0 0 29 29 -11,367 -0.42 -9,201 -0.35
B 106 15 2,000 30,(XX) 3 15,450 11,588 7,537 11,399 113,505 4.78 101,138 4.65
B 150 15 3,000 45,000 7 10,227 7,670 2,432 4,989 15,875 1.35 10,428 1.27
B 162 3 3,000 9,000 13 7,339 5,504 1,570 3,405 44,218 5.91 27,065 4.96
B 163 3 3,000 9,000 14 1,488 1,116 139 511 -2,171 0.76 -2,241 0.67
B 168 31 3,030 93,030 8 38,111 28,583 6,699 16,227 133,953 2.44 99,987 2.26
B 177 4 3,000 12,000 7 1,685 1,264 149 570 -8,087 0.33 -6,906 0.33
B 178 1 3,000 3,000 7 440 330 91 201 -1,070 0.64 -972 0.62
B 165 25 3,000 75,030 8 21,747 16,310 6,703 12,140 94,229 2.26 70,622 2.10
B 188 6 3,050 18,000 7 6,730 5,048 1,711 3,394 28,912 2.61 21,836 2.42
B 190 1 3,030 3,000 8 1,819 1,364 272 727 7,533 3.51 5,715 3.23
B 192 3 3,000 9,000 8 3,814 2,861 1,060 2,013 20,200 3.24 15,415 3.00
B 193 1 3,000 3,000 8 142 107 13 48 -3,294 -0.10 -2,714 -0.06
B 198 1 3,(XX) 3,000 8 25 19 27 33 -3,511 -0.17 -2,875 -0.12
B 200 95 3,000 265,000 8 81,264 60,948 12,168 32,504 132,901 1.47 89,363 1.37
B 204 21 3,000 63,000 8 20,827 15,620 4,731 9,938 74,430 2.18 55,298 2.03
B 217 20 3,000 60,000 9 15,124 11,343 3,947 7,728 45,878 1.76 29,930 1.61
B 222 15 3,000 45,000 7 12,681 9,496 3,394 6,560 40,840 1.91 29,989 1.78
B 237 5 3,000 15,000 8 1,994 1,4,96 296 795 -7,615 0.49 -6,670 0.48
B 239 3 3,050 9,000 9 1,068 801 162 429 -5,043 0.44 -4,265 0.42
B 261 16 3,000 48,000 9 16,271 12,203 4,435 8,503 74,554 2.55 51,696 2.31
B 121 5 4,000 20,000 14 4,396 3,297 347 1,446 1,293 1.06 -1,096 0.93
B 130 2 4,000 8,000 14 7,164 5,373 212 2,003 22,899 3.86 13,431 3.21
B !39 1 4,000 4,000 12 2,673 2,005 509 1,177 13,509 4.38 9,093 3.88
B 176 13 3,000 39,000 7 13,617 10,213 707 4,111 9,940 1.25 5,924 1.18
B 180 7 3,003 21,000 8 9,006 6,755 210 2,462 10,486 1.50 6,942 1.39
B 184 1 4,030 4,030 8 2,145 1,609 98 634 5,056 2.26 3,713 2.09
B 191 1 3,000 3,000 9 572 429 82 225 -192 0.94 -273 0.89
B 211 1 3,050 3,000 7 1,057 793 59 323 632 1.28 508 1.20
B 264 6 3,000 18,000 9 8,352 6,264 203 2,291 12,969 1.72 8,110 1.55
B 265 8 3,000 24,000 10 10,161 7,621 567 3,107 19,797 1.82 12,957 1.66
B 353 5 3,030 15,000 11 5,732 4,299 619 2,052 15,268 2.02 9,519 1.80
B 361 4 3,000 12,000 12 51,367 38,525 725 13,567 199,322 17.61 132,222 14.94
E 801 10 3,000 30,000 11 12,694 9,521 921 4,095 28,480 1.95 16,610 1.70
E 830 1 2,000 2,000 11 1,182 887 36 332 2,745 2.37 1,668 2.05
E 831 10 2,000 20,000 9 12,993 9,745 726 3,974 38,062 2.80 24,636 2.50
E 832 2 2,000 4,000 10 1,934 1,451 53 536 3,315 1.83 2,096 1.64
E 816 11 3,000 33,(XX) 8 17,041 12,781 185 4,445 25,093 1.76 17,355 1.62
E 822 12 3,000 36,000 10 18,954 14,216 277 5,015 33,853 1.94 21,705 1.73
E 824 7 3,030 21,000 10 5,246 3,935 49 1,360 -4,865 0.77 -5,068 0.71
E 940 1 4,000 4,000 8 10,039 7,529 37 2,547 34,803 9.70 28,479 8.74
E 956 4 3,000 12,000 12 2,016 1,512 48 552 -5,437 0.55 -4,663 0.51
E 957 3 3,000 9,000 12 5,546 4,160 58 1,444 12,057 2.34 7,249 2.02
E 958 4 3,000 12,000 10 1,456 1,092 103 467 -7,525 0.37 -6,202 0.37
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2.14 ENERGYMANAGEMENTAND CONTROLSYSTEMERO

2.14.1 ExpandUse of EMCS

DescrietiQn

An energymanagementand controlsystem(EMCS)is currentlyused in a limited

capacityat PatrickAFB. The systemprovideson/offcontrolof chillers

and/orair-handlersat approximately49 facilitiesandmonitorsthe operation

of approximately26 others. Somehigh-voltageswitchesin the electrical

distributionsystemare alsocontrolledby the system. This ERO recommends

expandingthe existingEMCSto controla largernumberof facilities.

AssumDtion@

Technicalassumptionsare as follows:

• Facilitiesthat arenot currentlycontrolledby the EMCSuse simple
thermostatsfor on/offcontrolof the chillersand air-handlers,
resultingin 24-houroperationof the systemto maintaina constant
indoortemperature.

• Neithernightsetbackor nightshutoffof HVACequipmentis currently
practicedin facilitiesnot controlledby the EMCS.

• Duringoccupiedhours,the interiortemperatureis maintainedat 65oF.

° Air-conditioningequipmentin facilitiesaffectedby this ERO is
switchedon earlyenougheachmorningto cool the buildingto 65oF
beforethe bulkof the occupantsarrive. The increasedconsumption
duringthisrecoveryperiodis neglected.

° An estimated75 controlpointsare required.The requirednumberof
pointsper facilityrangesfrom2 to 10. An additional10%are addedto
accountfor thosefacilitiesthatmay requiremorepointsthan initially
estimated.

Costassumptionis as follows:

• An averageinstalledcostof $1,000per controlpointis assumed.

Results

Completedetailsof this EROappearin Table2.33. The buildingsthat

are affectedby thisERO are not currentlycontrolledby the existingEMCS

systemand haveat least15 tonsof chillercapacity. Facilitieswith small

heatpumpsof 3 tonsor smaller,whichamountto more than15 tons,are not
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addressed. The ltbrary, Butldtng 576, ts not |ncluded tn thts ERObecauseof

the need to matntaln humtdtty control. A total of 19 facilities comprising

305,854 ft z qualtfy for thts ERO.

Budaet ImD11ca_Jon_. Implementationof this EROwtll cost $75,000.

EneraYandCo_t Saytngs. Thts EROwtll save an estimated 777,648 kWh/yr

at a value _f $42,770/yr at an average electricity cost of $O.055/kWh.

EneraySecurity. Thts recommendationwtll have ltttle tmpact on energy

security. The likelihood of the ENCSsystemmalfunctioning ts considered to

be no htgher than that of the extsttng thermostatic control system

malfunctioning.

EnvironmentalIssues. Thts EROwtll reduce electricity consumption;

thus, the environmentwtll be less affected by generating facilities that have

environmental tmpacts.

g.117



IABLE 2.33. Expanded ERCS ER0

E_C AHU O_eration/Characterisics

EnergyConsumption
I I Equip I of I (kWh

Buildin T Bid s. on- ak off- ak'

1 E-1 ADMIN 6 65,846 161,210
2 E-2 COMCATN 8 95,660 234,203
3 E-3 DGR 1 28,548 69,894

4 E-4 MISC 1 6,483 15,872
5 E-5 PLT-BLD 1 2,265 5,545
6 E-6 R&D 2 104,018 254,665
7 E-7 REC 3 18,899 46,270
8 E-8 SHOP-EI.C 1 8,159 19,977
9 E-9 WHS 2 7,644 18,714

ChilledAHU with EMCS operation/Characterisics
Application EnergyConsumption

Equip Building I # of # of (_kWh)
ID Code Type ! Bldgs. _.points 0n-peak off-peak

1 E-1 ADMIN 6 12 74,607 8,290
2 E-2 COMCATN 8 22 108,387 12,043
3 E-3 DGR 1 4 32,346 3,594
4 E-4 MISC 1 2 7,346 816
5 E-5 PLT-BLD 1 6 2,566 285
6 E-6 R&D 2 8 117,857 13,095
7 E-7 REC 3 6 21,413 2,379
8 E-8 SHOP-ELC 1 2 9,245 1,027
9 E-9 WHS 2 6 8,661 962

Chiller/AHU with EMCS Economics

Economic Parameters Energy Savings Life Cycle Cost

FirstCost ! Life Energy ! Energy NPVID (1993 $) , (yr) (kWh) (1992 $) ($) SIR

1 13,200 20 144,1S0 7,684 60,273 5.57
2 24,200 20 209,433 11,163 81,790 4.38
3 4,400 20 62,502 3,331 27,653 7.28
4 2,200 20 14,194 757 4,899 3.23
5 6,600 20 4,959 264 -4,991 0.24
6 8,800 20 227,731 12,138 109,069 13.39
7 6,600 20 41,376 2,205 14,068 3.13
8 2,200 20 17,864 952 6,820 4.10
9 6,600 20 16,7:35 892 1,171 1.18
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2.15 GENERATINGPLANTERO

Descrtotton

This EROproposes providing a centralized, on-site standby generation

capability for Patrick AFB. The information presented is based on the results

of a study by FPL (FPL 1992). The goal of the evaluation was to ascertain the

peak electrical demandat the base, determine the capttal investment for

various sizes of generating plants, detemtne the projected 08,Mcosts for the

variously stzed plants, and calculate the savings from FPL's commercial/

industrial load control rate (CALC-1). The various design considerations that

were explored tnclude addtng the abtltty to switch the load from the North to

the South substation, making sure that rapid block loadtng and unloading is

provided, and also guaranteeing that automated start during control periods or

power outages ts provided.

Customers with the CALC-1 rate allow the uttltty to temporarily suspend

electrtc servtce during times of high system-wide demand. The generators

would be required to meet the basewtde electrtc demandduring this time. The

FPL study examines a range of sizes for the generator plant, from 12.6 flW to

25.2 flW. All of these generators plants are estimated to save approximately

$1,378,000 annually, based on the assumption that most of the savings will

come from simply switching to the lower CALC-1 rate, and not from the actual

operation of the generators.

Patrick AFBwould benefit from a centralized standby generator plant in

a number of ways. Foremost is the almost 25% cost savings from changing from

the existing rate structure to CALC-1. The generator plant would provide more

energy security for the base. Because of this generating capability, Patrick

AFB could switch over to the plant and produce electricity if required. In

addition, improved switching capability between the two substations will be
realized.

The FPL study recommendsInstalling a 22-MWgenerator plant. This plant

is large enough to handle 100%of the military operations load during

historical peak periods and 100%of all loads during average peak periods.

The generator plant would be located between the North and South substations,
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providing not only standby power to both substations, but a 13.2-kV connection

between the substations as well. This will allow load-switching capability

between the two substations. The estimated installed cost, including the new

feeder, is $7,080,000 (1992 $). Estimated 08J_costs are $54,000 annually.

Additional annual operating costs Including fuel, paint and muffler costs are

estimated to be $65,000 to $162,000, $22,500, and $37,400 respectively. The

range of fuel costs is for operating hours from 60 h/yr to 150 h/yr. The FPL

study calculates both an SIR and discounted simple payback.

Unfortunately, these results do not comply with federally mandated LCC

procedures (10 CFR436) and, therefore, cannot be compared to other EROs

analyzed in this report.

Further research should be conducted to ascertain the LCCeffectiveness

of building a standby generator plant. The existing and proposed rate

structures as they apply to the base should be examined by an independent

source. The avoided cost of the generated electricity should be included in

the analysis. Also, the possibility of using the system for peak-shaving

should be explored. Finally, an LCCanalysts using the correct interest rates

and time periods should be conducted, and the results weighed against a11 the

other EROpossibilities.

2.16 FUEL-SWITCHINGERO

2.16.1 InstallGas in Family Hpusinofor W_Ter Heaters. Ranqes/Oven@a_d

Clothes Dryers

Descriotion

Family housingunits at PatrickAFB are currentlyall-electric. Natural

gas can be made availablefor appliancesat a reducedcost per MBtu. This ERO

recommendsreplacingelectric appliances,such as water heaters,ranges/ovens,

and clothes dryers,with naturalgas appliancesin family housing. Although

clothesdryers are not suppliedby Base housing,the units have washer/dryer

hook-upsand utilitiesare providedby the base. Thus, future occupantswould

have the choice of either electricor gas dryer connections. A basewide
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energy managementprogramcould then encouragethe use of naturalgas dryers

for presentor future occupants,reducingthe base's energy expense.

Assumptions

Technicalassumptionsare as follows:

• This ERO affects 1,556 housingunits with a total area of 1,873,722ft2.

• Domestichot water is suppliedby 30- and 40-gal electricwater heaters.
The existingelectricwater heatershave an averageenergy factor of
88.5%.

• Stoves/ovensare all electric.

• High-efficiencynaturalgas water heatersof equivalentsize and
recovery are availablewith an energy factor of 70%.

• Electricenergyconsumptioninformationfor domestic hot water and
cooking are availablefrom FPL's EUI data. However, becauseregionwide
natural gas EUIs are not availablefrom Florida,natural gas EUIs for
these devices from EnvironmentalProtectionAgency/SoutheasternElectric
ReliabilityCouncil (EPA/SERC)data are prorated based on the ratio of
FPL and EPA/SERC'selectricEUIs.

• Energy consumptionfor electricclothesdryers is based on end-use data
collectedin the PacificNorthwest (Prattet al. 1989).

• Energy consumptionfor naturalgas clothesdryers is from City Gas
Company,Cocoa, Florida.

• The variousEUI values are as follows"

............ L 7.... ., ,=..........

[U] " Fue1'"'_pe Cooking DHW Clot_, Dryer EU] Units
Source EUI EUI EUI

EPA/SERC ' Gas S.SO' 13.50 '" NA _tulf_2/yr

EPA/SERC Electric 0.60 2.55 NA kWh/ft21yr
FP&L Electric 0.31 1.29 NA kWh/ft_yr
Florida Estimate Gas 2.84 6.83 NA _tu/ft /yr
ELCAP Data Electric NA NA 918 kWh/unltlyr
City Gas Co. Gas NA NA 60 therm/unlt/yr

ii i i i i 'Iml ._'

Cost assumptionsare as follows:

• Equipmentcosts are from variousmanufacturersof the equipmentand
efficienciesspecified. Installationcosts are from MEANS Cost Data
(Means IggI).

• The averagecost for electricityis $O.053/kWh.
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• The average cost for natural gas ts $0.3813/therm.

Result_

Complete quantitative results of thts EROappear tn Table 2.34. Two

options are shown, standard efftc|ency DHWand high efficiency DHW. Results

discussed below are for high efficiency OHW.

Budaet Imgltcattons. The estimated total cost of Implementing this ERO

is $2,606,300 for equipment and Installation withtn each household for high-

efficiency natural gas water heaters, ranges/ovens, and clothes dryers. This

esttmate does not tnclude the cost of providing natural gas servtce from the

extsttng distribution system at the base to the Individual households.

Presently, natural gas service does not extend to the housing areas.

Enerav and Cost Savtnas. Measured at the "potnt of delivery," this ERO

will actually increase energy consumption by 9,985 HBtu because electrical

energy is readily converted to heat wtth l|ttle or no losses and natural gas

has a conversion efficiency. Heasured at the "point of source," energy

consumption ts actually reduced.

The energy cost reduction resulting from th|s EROis estimated to save

the base $88,349/yr for domesttc hot water, $10,483/yr for cooking, and

$40,107/yr for clothes dryers. The total potential savtngs ts $138,939/yr.

EnerQy Security. Thts recommendation wtll have ltttle impact on energy

security.

Ooerattons and Maintenance. Thts recommendation should have minimal

impact on 0(_1.

Environmental Issues. Although natural gas is a clean burning fuel,
there will be an increase tn local emissions because of conibustion. On a

larger scale, global emissions may be reduced by replacing electricity with

natural gas.
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TABLE2.34. Comparisonof NaturalGas and Electricityin FamilyHousing

ExistingElectric Appliance Opera lingParameters
Appliance Energy Type DHW EnergyConsumption
DHWlStove I Dryer Efficiency Qty DHW Stove Dryer Total

=O I I (Oo) (_kWh/y0 (kWhlyr) (kWh/yr) (_kWh/yr)

1 Elec Elec Elec 88.5 1,556 2,417,101 580,854 1,428,408 4,426,363

Fuel SwitchingAlternativeAppliance Oper(LtingParameters
Appliance EnergyTypel DHW EnergyConsumption
DHW IStovel Dryer Efficiency Qty DHW Stove Dryer Total

ID I I i (°/°) {thermlyr) (therm/yr (therm/yr) (therm/yr)

la NG NG NG 57.0 1,556 128,048 53,245 93,360 274,653
lb NG NG NG 70.0 1,556 104,268 53,245 93,360 250,873

Fuel SwitchingAppliance ERO Economics

] ! Appliance C°stI Energy Life Cyile Cost
Qty DHW I Stove Dryer Total Savings NPV

IO I (S) I ($) (S) (S) (MBtu/yr)l KS/yl'), _$) SIR

la 1,556 275 510 415 1,867,200 -12,358 129,033-1,258,811 0.35
lb 1,556 300 490 460 1,945,000 -9,985 138,939-2,084,414 0.20
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2.17 LOADCONTROL

Another methodof reducing energy consumptionis direct control of

access to the electrical source. Simply put, you can reduce energy

consumptionto certain appliances suchas an AC compressorunit or electric
water heater by not allowing accessto the resource that is required to

operate it. Effective use of this EROrequires that control be limited to

short time periods so occupantsare not impacted and resort to adding
additional loads such as fans.

The load control technique is not a newconcept. It is widely used by

utilities to managetheir systempeakdemand. Florida Power& Light uses this

technique within their service area andoffers a specific rate class if large

energy users agree to reduce their loads at specified times. Patrick AFB is
not on this rate schedule. However, they have respondedto requests from FPL

to reduce consumptionduring periods of prolonged periods of high temperatures

and humidity.

2.17.1. DirectLoadCgntrol

Descriotign

Implementationof the thisEROwouldrequirethe expandeduse of the

EMCSsystem. Usinga plannedscheduler,electricalservicefor both the AC

compressorunitsandthe waterheaterswouldbe interruptedfor various

portionsof the housingareasfor shortperiodsof time. The processwould

cycleduringthe controlperiodof the day so interruptionof servicewould

not occuroverextendedperiodsof time.

The systemrequired to implement this EROconsist of the EHCSsystem and

control systemsinstalled in each housing unit to be controlled. The present

EHCSsystem is capable of implementing this function with minimal change.

Control systemsto be installed in individual units are readily available and

installation of the equipment is straightforward.

Assumptions

Technical assumptionsare as follows:

• The compressoris controlled for a total of 6 min. during each
interruption. The total control period is 2 h/day.
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• The waterheateris controlledfor a totalof II min. duringeach
interruption.The totalcontrolperiodis 2 h/day.

• Serviceis interruptedonlyduringa 7-monthperiodof Aprili through
October31 duringthe periodof noonthrough9 pm.

• Basedon vendorliterature,the controlsystemis estimatedto cost
$100/unlt.The estimatedcost for thecontrolsystemand installation
is $250/unit.

J

• Control only occurs in the Capehart housing area.

• The water heaters are 40 gal. basedon information obtained during
various site visits.

• Primary savings wtll result from reduced electrtc demand.

Results

Table 2.35 provides the results of the EROanalysis. Becauseof the

high initial cost and low annual savings, no LCCevaluation was completed for
thts ERO.

Budaet Implication. The initial cost to implement this EROis $249,750.

This cost tncludes the purchaseand installation of the control equipment

required to control electrical service to both the AC compressorand the water

heater. The current EMCSsystem is capable of interfacing with control
equipment without extensive modifications. The cost to complete the

modification is considered to be insignificant.

Enerqv andCost SavlnQ). It is estimated that a demandsavings of 359

kW-mowill occur as result of controlling the ACcompressorunit and 1,049 kW-

mosavings by controlling the water heater. This will result in an annual

savings of $8,798, with $6,556 attributed to the water heater and $2,242
attributed to the air conditioner.

[nerqv Security. This EROhas ltttle impact on energy security.

Operations andMaintenance. This EROshould haveminimal impact on

present Oa_lactivities.

Environmental Issues. Implementingthis EROis estimated to have little

direct impact on the environment except for the insignificant amountof

pollutants released to the atmosphereresulting from fabrication of the
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control untts. On the posttlve stde, however, reduction tn demandwtll reduce

the amount of electrical generation by FPL resulting tn reduced pollutant
era1sstons.
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TABLE2.35. Load-Control ERO

Existin Conditions
Number Numberof Energy Sum MonthlyPeak Sum Monthly Peak

of Control Months Consumption Demand(_CoolinQ) Demand(DHVV)
Unit Units Pedod Affecting Cooling DHW On - Peak Off- Peak On - Peak _)ff- Peak

ID Location Controlled (hrlday) Peak (kWh/yr) (kWh/yr) (kW-mo) (kW-mo) (kW-mo) (kW-mo)

1 Capehart 999 0 7 3,616,833 1,529,743 3,588 NA 5,245 NA

Load Control Conditions
Number Numberof Energy SumMonthlyPeak SumMonthlyPeak

of Control Months Consumption Demand(Cooling) Demand((_ffH.Wl_eaUnit Units Period Affecting Cooling DHW On - Peak Off- Peak On- Peak k
ID L_Nc'__tionControlled (hr/day) Peak , (kWh/yr) (kWh/yr) (kW-mo) (kW-mo) (kW-mo) (kW-mo)

1 Capehart 999 2 7 3,616,833 1,529,743 3,229 NA 4,196 NA

Load Control Economics
First YearSavinQs ,,

RI EnergyI Energy I_mand Demand I Demand Demand
Unit Cost Cooling DHW Cooling DHW Cooling DHW Total

ID Location (1993 $) (kWh) (kWh) (kW-mo) (kw-mo) ($) ($) $

1 Capehart 249,750 NA NA 359 1,049 2,242 6,556 8,798
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3.0 ENERGYRESOURCEOPPORTUNITYIMPACTSTUDY

All EROs identifiedin Section2.0 of thisreportwere subjectedto

economicanalysisto determinetheircost-effectiveness.The economic

analysisis partof the FacilityEnergyDecisionScreening(FEDS)processfor

developingfuelneutralassessmentsof facilitiesto identifyand quantify

majorefficiencyresources,supplyalternatives,and fuel switching

opportunities.The intentof the assessmentis to identifythemajorresource

alternativesavailableto decisionmakers. The economicanalysisprovidesan

estimateof themagnitudeof the cost-effectiveresourceavailableat a

facilityusingthe mostrealisticassumptionspossible. Individualprojects

shouldbe examinedmorethoroughlyat a projectlevelat the implementation

stage.

Section3.1 discussesthe methodologyand assumptionsused in the

economicanalysis,and Section3.2 definesthe analysismetrics. Section3.3

describesthe LCCevaluationmethod. Section3.4 presentsthe resultsof the

evaluation.Section3.5 providesadditionalnotesregardingthe analysis.

3.1 ECONOMICANALYSISMETHODOLOGYAND ASSUMPTIONS

Accordingto the provisionsof I0 CFR Part436,federalagenciesare

requiredto analyzeall potentialenergyinvestmentsusinga LCC methodology

developedby theNationalInstituteof StandardsandTechnology(NIST). The

NIST LCCmethodologycalculatesall relevantcostsof a projectand discounts

themto resultin presentdollars,and thensubtractsthatsum froma

similarlyconstructedLCC of baseline,currentconditionsor technology.This

differenceis the NPV of the actionbeingconsidered.Actionsare cost-

effectiveif the NPV is positiveandgreaterthanthe NPV of alternative

actions. Followingthlsmethodologyresultsin minimizingthe LCC of energy
servicesat a site.

This economicanalysisis centralto the FederalEnergyManagement

Program(FEMP)modelapproachfor federalenergyefficiencyusingthe FEDS

systemto developa fuel-neutralassessmentof facilitiesto identifyand
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quantify energy efficiency resources, supply alternatives, and fuel switching

opportunities.

All EROsidentified by the FEDSassessmentanddescribed in this report

are therefore subjected to the LCCeconomicanalysis to determine their cost-

effectiveness. The purposeof the FEDSassessmentis to identify the facility

energy efficiency resource alternatives available to decision makers. The

economicanalysis provides an estimate of the installed cost and energy

savings of the cost-effective resource available at a facility using the most

current and realistic assumptionspossible. Individual projects and actions

considered for implementation should be examinedand analyzed more thoroughly

at a project level prior to design and implementation.

Under the NIST methodology,energy prices are escalated and costs and

benefits are discounted using factors taken from the current edition of Enerqy

Prices and Discount Factors for Life-Cycle CQ_tAnalysis (NIST 1992). Costs

and benefits are analyzed over a 25-year period, reflecting the average

expected remaining life of a typical building. Other key assumptions in the
methodologyare as follows:

• Prices for all goodsand services (e.g., installed cost of a technology)
will vary at the samerateas the inflationrate;therefore,the "real"
rateof inflationis zero.

• Energyor fuelpricesvaryat a differentratethanthe inflationrate.
NIST reportsthe valueby whichthe energypricesvary fromthe real
rate of inflation(theescalationrate).

• All costsand benefitsare discountedusingthe currentfederaldiscount
rate (4.0%realfor cYg3).

• All EROsare analyzedfor a IS-yearperiod,whichdoes not mean thata
25-yearlife is assumedfor all installedequipment;actualestimatesof
equipmentlifeare used,andthe costsof replacingworn out equipment
over a 25-yearperiodare incorporated.The 25-yearanalysisperiod
also does not meanthat all streams of savings from EROsare assumedto
endure 25 years; manyare assumedto disappear as the existing equipment
is replaced with more efficient equipmentas part of the baseline.

• The analysis assumesthat up-front unconstrained federal financing (at
the federal discount rate) is available for all potential energy
efficiency improvementsand actions.
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The lastassumption,unconstrained(unlimited)federalfinancing,is

incorporatedintothe LCC analysisto determinethe totalcost-effective

energyefficiencyresourceat a site. Therefore,the analysis(underthe

unconstrainedfundingassumption)resultsin a menuof all identifiedenergy

projectopportunitieswhosebenefitsexceedtheircosts.

In the presenceof constraintson the fundingavailableto implement

theseprojects,somemethodof prioritizingthe projectsis needed.

Therefore,a savings-to-investmentratio(SIR)is calculatedto rankorder

projectsstartingwith the projectwiththe highestSIR. This rankingallows

availablecapitalto be allocatedto thosecost-effectiveprojectsin an order

thatresultsin the greatestsavingsperdollarof investment.

Formost agenciesor facilities,the entirelistof cost-effective

projectsfromthe LCC analysisis significantand cannotbe financedfrom a

singlesource. Rather,all availablefundingsourcesneedto be determined.

Fundingsourcesincludefederalfunds(MILCON,ECIP,FederalEnergyEfficiency

Fund);utilityfinancingincludingutilityofferedrebatesor otherfinancial

assistance;andenergyservicesindustry-financedprojects.Eachof these

fundingsourceshas itsown requirementsandcosts;therefore,the cost-

effectivenessof individualprojectsneedsto be evaluatedusingthe LCC

analysisadjustedfor eachpotentialfundingsource'scostsand constraints.

Many assumptionsin additionto thoselistedabovearerequiredin the

courseof a FEDSassessment.In everycase,the analysisteam attemptsto

makethe most realisticand defensibleassumption.Whereuncertaintyexists,

the teamattemptsto err on the sideof conservatism.Therefore,the

resultingestimateof the totalcost-effectiveenergyefficiencyresourceis

a minimumestimateof the totalpotentialresource,giventhe above

assumptions.A moreexactestimateand/orthe developmentand designof

projectsmay requirea detailedfacilityaudit,whichis beyondthe scopeof a

FEDSassessment.
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3.2 ECONOMICANALYSISMETRICSUSED

The EROsdescribed tn Sectton 2.0 were analyzed tn several ways wtth the

tntent of presenting a vartety of analysts metrtcs. An analysts metrtc ts a
numerical measure of the attractiveness of an EROas an Investment. Different

analysts metrtcs are used for different purposes. Someeconomtc metrtcs

commonlyused to evaluate EROeffectiveness tnclude NPV, and the SIR.

3.2.1 Net Present Va]u¢

The most useful analysts metric ts the NPVexpressed tn dollars. The

NPVts the difference between the LCCsof a project and tts baseline, whtch is

equivalent to saytng that the NPV ts the present value of all of the beneftts

associated with an ERO, less the present value of all of the costs of the ERO.

The concept of present value ts discussed tn more detatl tn the following

paragraphs. The NPV ts used to deftne the cost-effectiveness of an ERO: a

negattve NPVmeans that the costs of an EROoutweigh its benefits, while a

postttve NPVmeans that the beneftts are greater than the costs. The htgher

the NPV, the better.

The costs and the beneftts of an efficiency Investment occur at

different ttmes, whtch must be accounted for tn the analysts. The timtng of

the streams of costs and beneftts ts accounted for tn an LCCanalysts by

converting all streams to present values. Present values account for the fact

that a dollar today ts worth more than a dollar tomorrow, for two prtmary

reasons: general prtce Inflation and the time value of money. In the face of

general prtce Inflation, the purchasing power of a dollar declines over time,

and since the true value of money ltes tn what tt is capable of purchasing,

inflation causes tts value to decllne. The time value of money refers to the

fact that even tn the absence of general price Inflation, money received

sooner ts preferred to money recetved later.

It ts this preference for consuming sooner rather than later that leads

to the existence of positive rates of Interest, even tn the absence of price

level Inflation. Individuals and ftrms are wtlllng to pay a premtum to obtain

goods and servtces sooner rather than later. The premtum they are wtlling to

pay is the "real rate of Interest". (Although tnterest rates are generally
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positive, negative rates can exist for short periods of time, but cannot

persist.) The market rate of interest, or the "nominal" rate, is the real

rate plus the rate of inflation (this is a slight simplification).

3.2.2 Say]nas-to-Investment Ratio

The SIR is used to prtortttze a group of minimum LCCEROs. For example,

suppose a total of 100 EROswere evaluated. Of these, suppose 25 had negative

NPVs, leaving 75 EROsto consider. Of these, suppose that there are 5 groups

of mutually exclusive pairs, and that the highest NPV EROof each group is

selected. This results in the elimination of 5 EROs, for a grand total of 70

EROsto be Implemented. Suppose the total cost of implementing all 70 EROs is

$5 million, and the facility has an annual budget for energy modernization

projects of $1 million. The SIR would be used to determine which of the 70

EROsprovide the greatest return on investment, thereby deserving immediate

Implementation. It is important to note that selection of cost-effective EROs
should not be done on the basis of the SIR, which would not minimize the LCC.

Rather, it is necessary to select the cost-effective set of EROson the basis

of their NPVs. The SIR should only be used for prtorttization.

3.3 LIFE-CYCLECOSTEVALUATIONMETHOD

Federal agencies are required to evaluate energy-related investments on

the basis of minimumLCCs(IO CFR Part 436). An LCCevaluation computes the

total long-run costs of several potential actions and selects the action that

minimizes the long-run costs. The LCCof a potential investment is the

present value of all of the costs associated with the investment over time.

The first step in calculating the LCC is the identification of the relevant

costs, which are listed in Table 3.1.
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_J_,L_. Cost Elements tn a Life-Cycle Cost Analysts

.... Cost Element ,,,Description Example............

Installed Cost Cost of mtertals Prtce of an energy
purchasedand the labor efficient 11ghttng
requtred to tnsta11 them ftxture, plus cost of

labor to tnst_11 tt

EnergyCost Annualexpenditures on A 11ghttng ftxture that
energy to operate draws IO0-Wand operates
equipment 2,000 h annually requires

200,000-Wh (200 kwh)
annually. At an
electricity price of
$0.10/kWh, thts ftxture
has an annual energy cost
of $20

Nonfuel Operations and Annual expenditures on Replacing burned out
Hatntenance parts and activities 11ght bulbs

required to operate
equipment

ReplacementCosts Expenditures to replace Replacing an otl furnace
equipmentuponfailure whentt ts no longer

usable
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3.3.1 Life-CYcle Cost Calculation

The LCCof an alternative ts calculated by sumtng the present values of

the Installed cost, the annual energy cost, the annual OltuMcost, and the

replacement cost, as showntn Equatton (3.1).

LCC. PV(IC) + PV(EC) + PV(OM) + PV(REP) (3.1)

where LCC- life-cycle cost

PV(IC) - present value of Installed cost

PV(EC)- present value of annual energy cost

PV(OH)- present value of annual OH cost

PV(REP)- present value of future replacement cost.

3.3.2 Installed Cost

The Installed cost ts the one-ttme ftrst cost of an ERO. Replacementof

extsttng equipmenttn the baseltne case ts covered by the replacement cost

category. The present value of Installed cost ts used becausenot all EROs

are RI acttons. Whenthe EROts to be ImplementedImmediately, the present

value of the Installed cost ts equal to the Installed cost. When

Implementation of an EROts scheduledfor somefuture ttme, however, as tn the

case of ROFEROs,the Installed cost patd at that ttme must be discounted back

to the present.

The calculation for the present value of installed cost is equal to

zc (3 2)Pv(z. (1.d)"

where PV(IC) - present value of Installed cost
IC - Installed cost

d -dtscount rate

N - numberof years unttl fatlure or removal of extsttng
equtpment.
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3.3.3 Enerav Cost

The present value of the annual energy cost is composedof both energy

anddemandcosts. Energy costs represent the recurring annual expenditures on

energy to operate equipment. Thesecosts tnclude both the fuel costs for

consumptionand the demandcharges. The estimated stream of annual energy and
demandcosts over the analysis period is adjusted to account for increasing

real energy prices, and is discounted to determine the present value of the

future cost stream. This adjustment for price escalation and discounting is

accomplishedthrough the use of a modified uniform present worth factor
(UPW*). The UPW*incorporates the discount rate and the projected energy

price rates of change. For ROFmeasures, the existing stream of costs is

assumedto continue until failure of the existing equipment, at which time the

EROcost stream replaces it. The UPW*is calculated using Equation (3.3).

Z(1,,2 . ,) (3.3)
UPW*_ = n-_ (1 + d)_

where UPW*- modifieduniformpresentworthfactor

n - counterusedto designateeachyear,with n-I for the year 1993

N - numberof periodsoverwhichenergycostsor savingsaccrue

I(,992+.)- projectedaveragefuelpriceindexprovidedby NIST
d - discountrate.

The presentvalueof energycostsis then calculatedusingEquation(3.4):

PV(EC) - AEC x UPW% (3.4)

where PV(EC)- presentvalueof energycost

AEC - annualenergyand demandcost

UPW*N - modifieduniformpresentworthfactor.
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3.3.40perBtion$ _nd Maintenance Cost

The present value of the annual O&Mcost is the discounted stream of

annualnonfuel expenditureson parts and activitiesrequired to operatethe

equipment. The presentvalue of the stream of expendituresis calculated

using the uniformpresentworth factor (UPW). As with energy costs the

existingstream of costs for ROF measures is assumedto continue until failure

of the existing equipment,at which time it is replacedby the ERO cost

stream. The UPW is calculatedusing Equation (3.5).

UPW. = (I + d)"- 1 (3.5)
d (I + d)x

where UPW - uniform presentworth factor

d - discount rate

N - number of periodsover which the costs or savings accrue.

The present value of O&Msavings is then given by Equation (3.6).

Pv(om = OMx UPWx (3.6)

where PV(OM) - present value of annual O&Mcosts

OM- annual O&Mexpenditures

UPWN - uniform present worth factor.

3.3.5 Replacement Cost

Although the installed cost category covers the first cost of

implementing an ERO, subsequent equipment installations fall into the

replacement cost category, as do all equipment costs associated with the

baseline case. Unlike energy and O&Mexpenditures, replacement costs are not

regular, annual expenses. The present value of the replacement cost is the

discounted stream of expenditures to replace equipment upon failure. While

the cost to replace a piece of equipment is actually borne in the year in

which the equipment is bought, the replacement costs are annualized for this

analysis. Any part of the annualized cost that would be borne after the

analysis period is then subtracted off of the total, in effect adding a

salvage value. If the remaining time in the analysis period is less than the
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life of equipment installed for the ERO, the installed cost will overstate the

true cost. The replacement cost calculation corrects this overstatement. In

this type of situation, the PV (replacement cost) is negative, corresponding

to negative replacement costs (salvage value).

Existing equipment is assumed to have no salvage value or disposal cost.

While these Bay not be entirely accurate assumptions, they partially offset

each other. If salvage value ts to be included for existing equipment, a few

requirements must be met. First, it must be likely that the base will

actually carry out a salvage process rather than dispose of the equipment.

Regardless of value, if the base does not carry out this process, no savings

will be accrued. Second, the salvage value should be the actual value of the

equipment in its existtng condition, less all costs associated with preparing

tt for sale and selling it. If this resulting net value is not greater than

the disposal cost, then it sliet_ld be ignored for analysis purposes. The

replacement cost is annualized as shown in Equation (3.7), and the PV

(replacement cost) is calculated using Equation (3.8).

d
REPx - _P x (3.7)

I - (d + I)-L

PV(RZP) - a_PA x uPw2,.. (3.8)

where REPA - annualized replacement cost

REP- replacement cost

d - discount rate

L - life of EROequipment

N - number of periods until raplacement

PV(REP) - present value of annualized replacement cost

UPWN - uniform present worth factor as discussed in Section 3.3.5.

Equation (3.8) yields a present value at the time of replacement, rather

than at the beginning of the analysis period. This value must be discounted

to current dollars using the single present worth factor (SPW). While the UPW

is used to calculate the present value of a stream of annual costs or savings,

the SPWis used to find the present value of a single nonannual amount. The
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SPWis calculated using Equation (3.g), and the present value of replacement

costs in current dollars ts represented by Equation (3.10).

1
sPw. = (3.9)

(i + d)"

PV_(REP) - PV(REP) x SPW. (3.10)

where PVc(REP) - current dollar present value
REP- replacement cost

d - discount rate

N - number of periods until replacement

SPW,-stngle present worth factor.

3.3.6 Net Present Value Ci_lculatton

Energy resource opportunities are selected for implementation on the

basis of their NPV. The NPVof an EROis the life-cycle savings of the EROas

compared to not implementing the ERO:

NPV - LCC - LCC' (3.1I)

where NPV-NPV of the £RO

LCC- LCCof the existing situation

LCC' - LCC if the ERO is implemented.

Host EROsare selected according to a very simple rule: if the NPV is

positive, _hen the project should be undertaken; if the NPV is zero or

negative, then the EROshould not be implemented. A positive NPVmeans the

long-run costs of the EROare less than the long-run costs of the existing
situation.

The selection criteria can be complicated by a number of factors. If

the ERO is part of a set of mutually exclusive options, then only the option

with the highest NPV is selected. For example, in some cases motors can be

replaced with energy-efficient models, or a variable speed drive (VSD) can be
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addedto the existing motor, or the existing motor can be replaced with an

energy-efficient modelwith a VSD. The analysis would proceed by calculating

the LCCof the existing motors, the LCCof energy-efficient motors, and the

LCCof VSDsaddedto both the existing and the energy-efficient motors.

Dependingon the level of operation, any of the EROsmay be chosenor it may

be optimal to do nothing. If the NPVof two or more EROsconsidered is

positive, then the highest NPVEROwould be selected.

3.3.7 Savinas-to-Investment Ratio Calculation

The SIR is equal to the total savings of an EROdivided by the installed

cost of that ERO. Any EROwith an SIR greater than one indicates that the

savings outweigh the costs. Thus, an SIR of one denotes an NPVof zero. The

SIR is only to be used as a prtortttzatton measure, rather than a selection

device. The following equation defines the SIR.

SIR = PV(ES) + PV(O/VS) + PV(REPS) (3 12)PV(ZC)

where SIR - savings-to-investment ratio

PV(ES) - present value of energy savings

PV(OHS). present value of 08J_savings

PV(REPS)- present value of replacement savings

PV(IC) = present value of the installed cost.

3.4 SUMMARYOF ERO IMPACTSTUDY

Table3.2 definesthe assumptionsthatare commonto all of the EROs

analyzed.The ratesin effectare straightforward;however,mentionshould

be made as to the calculationof the fullcostof energy. In the PNL report

entitledDetermininqAgDroorlateEnQrQv_pstsfor FederalResidentialBuildino

StandardsAnalysis(Shankleet al. 1993),the authorsnote thatthe

appropriatecostof energyto use indeterminingthe correctlevelof

investmentin energy-efflcientconstructionshouldincludethe following
elements:

• energyratespaidto the supplierby the federalfacility
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• avoidable demandcharges

• avoidable distribution system losses

• avoidable distribution system capital costs

• avoidable external costs of energy supply and distribution.

The incorporation of the above elements is referred to as the "full

cost" of energy. Current federal life-cycle costing methods do not include

the cost of environmental externalities unless they are reflected in some

manner within the utility bill. The external cost of energy will increasingly

become internalized within the LCCprocess due to such factors as utility

least-cost planning, the 1990 Amendmentsto the Clean Air Act, and emissions

trading. As these costs become internalized, they will be reflected in the

actual cost of energy paid by the facility and will no longer need to receive

separate consideration.

3.13



_J.[__._. Assumptions Used in Life-Cycle Cost Analysis

Discount Rate: 4.0% real
Analysis Period: 25 years

Current Fuel Prices and Conversion Factors:

Conversion Price
Factor (1993 $/ Price

Purchase (Purchase Purchase (1993
Fuel Vntts Untts/MBtu) Unit) $/MBtu)

Natural Gas thems 10.0000 0.43289 finn 4.3289
0.35422 interupt. 3.5422

Unleaded Gasoline gal 9.0909 See Sec. 3.5
Diesel gal 7.4074 See Sec. 3.5
#2 Fuel 0tl gal 7.1429 0.69 4.93
Electricity kwh 292.9974 0.03626 on pk. 10.6241

0.03305 off pk. 9.6836
kW none 6.25 HA

Table 3.3 defines the column headings used in the remaining tables in

this section. One of the distinctions made is between first-year energy

savings and full-Implementation energy savings. First-year energy savings are

those savings that should be experienced after the first year of the analysis.

These savings will be zero for EROsthat will not be implemented immediately.

Full-implementation energy savings are those savings that should be

experienced after the EROhas been fully implemented; either after the first

year or sometime in the future. Differences in these numbers can be caused

when an EROis Implemented in steps. For example, when a VSD is added

immediately to an existing motor, there are immediate savings associated with

that action (first-yearsavings);however,the second part of the ERO is to

replacethe existingmotor when it fails with an energy efficientmotor. Once

this has been done, the equipmentshould experiencethe full savings of the

ERO action; that is the full implementationsavings.
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TABLE3.3. Description of Column Headings

All Tables (Except, Summaries)
ui i ,ll ii ,,,,, r i i i : iT ,, i

ColumnHeadin{] ...... Description .......... Unit .....

EROCategory .... I_,st_rn,ates the _eneral end use of an ERO. EndUse

Facility Type Designates the specific equipment or facility Facility or Facility
affected. Number

i, ,. i,, i i ,i ,.... ,,,. ,, .,,.

Equipment Equtpmnt that is affected b.v the EIRO. i Iii Equtpn_nt

Description of ERO Describes the ERO. See Section 2 of this Description
...... document for com,plete descriptions of each ERO.

RI or ROF Indicates whether the ERO is to be done now or RI or ROF
in the future (replace immediately vs. replace
on failure).

ID Descriptive field - designates the specific ID

.......... equipment or factl t t_( affected

Existing Fuel ........... Fuel t_e used before ERO is implemented. Extsttn_ Fuel

Resulting Fuel Fuel t_lpe used after ERO is tmple_nented. Resultin_ Fue]li,, .,, li| H ,,,. , ,, 2

Annual Energy and DemandReduction Tables
",","" " 'l " i, ii.| , , i J., ,, i. ,.

Column Heading ,,r ,Description ,, Unit

First-Year Energy Savings Energy savings that will be realtzed in the MBtu per year
......... ft rst _'ear;..............

First-Year DmnandSavings Demnd savings that will be realized in the kW-nx)nthper year
,f.,!rst ,,,,.year. ,,, ,

Full-Implen_ntation Energy Energy savings that wtll be realtzed once the NBtu per year
Savings EROts fully tmplenented. ,....

Full-lmplementatlonDemand DemandSavingsthat will be realizedonce the kW-month per year
Savln{_s ERO is full,vimplemented. .........

NPV Reductionin LCC becauseof ERO. Equals 1993 constantdollars
present value of total savings less present
val ue of instal 1ed cost.

|l i

SIR Present value of total savings divided by None
present value of installed cost.

rLl ]1 I I I ,,
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I._._..__.._. (contd)

Present Value of Costs and Savings Tables
I

Column Headln_ Description Unit ,

PresentValue of Installed Presentvalue of the labor and materialscost 1993 constantdollars
Cost of iwlmenting the ERO. Equalsactualcost

for imnediateEROs, discountedcost for ROF
EROs. , , ,,,,

Present Value of Energy Present value of the energy cost savings that 1993 constant dollars
Savings will be realize d after implementation of ERO.

Present Value of Demand Present value of the electricity demandcost 1993 constant dollars
Savings savings that will be realized after

implementationof the ERO.

Present Value of O&MSavings Present value of the stream of maintenance cost 1993 constant dollars
reductions attributable to the ERO. Hay be
negative, indicating EROhas higher maintenance
costs than the current equlpnt, i ii

Present Value of Replacmnt Present value of the stream of replacmnt cost 1993 constant dollars
Cost Savings savings attributable to the ERO. Hay

negative, indicating that the EROMs higher
replace_.nt costs than the current equil_nt. ,....

Present Value of Total Sumof energy, demnd, O&H. and replacement 1993 constant dollars
Savings savtn_s associated with the ERO.

NPV Reduction in LCC_cause of ERO. Equals 1993 constant dollars
present value of total savings less present
value of installed cost.

, ,i

SIR Present value of total savings divided by None
present value of installed cost.
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?,_.?._.,_._. (contd}

AnnualizedValuesof Costsand SavingsTables
lU ,i im i ii • ii iielm

Column Headin_ _scription ........ Unit

AnnualizedInstalledCost Annualizedvalue of the lahr and Nterials 1993 constantdollars
cost of implmnting the ERO. Equalsactual
cost for ildiate EROs, discounted cost for

...... ROFEROs. Calculated fr_ t_ present value, ii i

Annualtzed Energy Savings Annual tzed value of the energy cost savings 1993 constant dollars
tUt will _ realizedafter implmntation of

......... ERO. Calculatedfr_ t_ presentvalue. I ....

Annualized_nd Savings Annualizedvalue of the electricity_nd cost 1993 constantdollars
savingsthet wi11 _ realizedafter
implantation of t_ EROo Calculatedfr_ t_

i presentval,ue.I.................

Annualized08_qSavings _nualized val_ of the mtre_ of Nintenance 1993 constantdollars
cost reductionsattributableto the ERO. May

negative,indicatingERO Us hig_r
mintenance coststun the currentequi_nt.

..... Calculatedfr_ t_ prese,nt value. ........

AnnualizedReplac_nt Cost Annuallzedvalueof the stre_ of replac_nt 1993 constantdollars
Savings cost savingsattributableto t_ ERO. May be

negative,indicatingthet the ERO Us hig_r
replacmnt comte tun the currentequi_nt.

....... Calculated,from the present value.

Annualized Total Saving) S_ of energy,_nd, OIkN,and replac_nt 1993 constantdollars

....... savingsassociatedwith t_ ERO. , ....

AnnualizedNet Savlngs Annualized reductionin LCC _cause of ERO. 1993 constantdollars
Equals annualized total savings less annual ized
Instal led cost..

,,,.,, ,.,,,, .,, ,=, ,,,,, =.

SIR Annualizedtotal savingsdividedby present None
value of installedcost.

_ m_m " III , _ ,,.
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I._J.L_.J • (contd)

CumulativeAnnualEnergyandDemandReductionTables

i i.i ,, ii ii

Col_ Heading ,, Description .... Unit

C_lative First-YearEnergy Energysavingst_t would _ realized in the MBtu per year
Savings firstyear if all EROs with equal and higher

I I SIRs ere implmnted. I

C_lative First-YearDmnd _nd savingst_t would _ realized in the kW_nth per year
Savings firstyear if alI EROs with equal and higher

..... SIRs _re implmnted. .......

C_lative Full- Energysavingst_t would _ realizedonce the MBtu per year
Impl_ntatlon EnergySavings ERO Is fully iwl_nted, if all EROs with

I I equal and higherSIRs _re implmnted.

C=latlve Full- _nd Savingst_t would _ realizedonce t_ kW-=nth per year
Implantation _nd Savings ERO is fully iml_nted, if ill EROs with

,, equal and higherS!Rs were implemnented.

C_latlve NPV Reductionin LCC if all EROs with equal and 1993 constantdollars
higherSIRs _re Implanted. Equals
c_lative value of total savingsless

c_lative value of Installedcost.

C=lative SIR SIR of entireprojectif all EROs with equal None
and hlg_r SIRs _rm iml_nted. Equals
c_lative value of total mavingsdivi_d by
c_ulative value of installedcost.

i i ii

IndividualERO SIR Presentvalue of totml mavingmdivickldby None
presentvalue of installedcost for individual
ERO.

I
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I_J,Y,..,_ • (contd)

CumulativePresentValueof Costsand SavingsTables

iiii i i ii

Column Heading Description .... Unit ........

CumulativePresentValueof Presentvalue of the lal_rand materialscost 1993 constantdollars

InstalledCost of implementingentireprojectif all EROs with

.... equal and hig_r SIRs were i_l_nted .......

Cumulative Present Value of Present value of the energy cost savings that 1993 constant dollars
Energy Savings would be realizedafter implementationof ERO

If all EROswith equal and higherSIRs were

implemented. ........

C_lative Present Value of Present value of the electrlclty demandcost 1993 constant dollars
DemandSavings savings that would be realized after

Imp1_ntatlon of the ERO if a11 EROswith
..... equal and hlE_r SIRs were In_Imnted: ......

C_lative Present Value of Present value of the mtre_-of_intenance cost 1993 constant dollars
O&M Savings reductionsif all EROs with equal and higher

t, SIRs were Impl_nte d. I ii

CumulativePresentValue of Presentvalue of the mtre_of-replac_nt cost 1993 constantdollars
ReplacementCost Savings savingsif all EROs with equal and higherSIRs

............. were implemented. I .......

CumulativePresentValueof Sum of energy,demand,O&M, and replacement 1993 constantdollars
Total Savings savingsif all EROs with equal and higherSIRs

III w_re implemented, i

CumulativeNPV Reductionin LCC if all EROs with equaland 1993 constantdollars
higherSIRs were implemented. Equals
c_latlve value of totml savingsless
c=ulative value of installedcost.

-- i immll I m

C=lative SIR SIR of entireprojectif all EROs with equal None
and higher SIRs _re iml_nted. Equals
c=latlve valueof total savingsdivl_d by
c=ulative valueof installedcost.

i ,mlll i

IndividualERO SIR Prementvalueof total mavingsdivi_d by None
presentvalueof installedcost for individual
ERO.

III t i ii i i i i i Ii H
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The annual energy and demandreductions and the present values of costs

and savtngs for all EROs for each butldtng type are presented tn Tables 3.4

and 3.5, respectively. Many EROshave negattve NPVs, and so are not cost-

effective. Many others are cost effective, but are tnfertor to an alternative

ERO. Tables 3.6 and 3.7 present the annual energy and demandreductions and

the present values of costs and savtngs for all cost-effective EROsthat are

not excluded by an EROwtth a htgher NPV. The annuallzed values of the costs

and savtngs for these EROsare gtven tn Table 3.8. Tables 3.9 and 3.10

present cumulative values for the energy and demandreductions and the costs

and savtngs for the cost-effective EROs. The cumulative values are calculated

by sorttng the EROsby thetr SIRs, and then summtngthe values over the EROs.

The resulting table allows the reader to compare the total energy, demand, and

dollar savtngs available for any given level of total investment. A !

cumulative SIR ts calculated as well. The cumulative SIR shows the SIR of all

EROsup to that point tf all were Implemented as a stngle project. The SIR of
each Individual EROts shown as well to Illustrate how the EROswere sorted.

The cost-effective EROresults have been aggregated by EROcategory.

The EROcategory results are presented tn Table 3.11, and the annuallzed

values are tn Table 3.12. Two EROcategories, ltghttng and envelope q

tmwovements, are responsible for over 74,000 HBtu tn savings out of a total

savings of 98,141MBtu. The 11ghttng and envelope results are

• Lighting: The 11ghttng resource represents an NPVof over $8 million,

annual energy savings of over 44,000 HBtu, and annual demand savings of

over 22,000 kW-months. The overall SIR for 11ghting ts 3.33.

• Envelope: The butldtng envelope resource represents an NPVof over $3.7

million, and annual energy savtngs of over 30,000 HBtu. The overall SIR

for envelope ts 3.69.

The total energy, demand, and dollar savtngs, as well as the overall NPV

and SIR, are presented tn Table 3.13. The total cost-effective efficiency

resource at Patrick AFB ts estimated to be roughly 92,000 MBtu during the

ftrst year, and 98,000 MBtu upon full Implementation of all EROs. Annual

demandsavings are estimated +o be approximately 96,000 kW-month_during the

ftrst year and 97,000 kW-monthsupon full Implementation. The energy-use
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reduction is equivalent to over 19"/,of typtcal annual total energy

consumption, and the demandreduction is equivalent to 39_ of typtca] annual

demandin kW-months(see Section 2.0 in Volume2: Baseline Detail report for

annual totals) (Wahlstromet al. 1993).

The total cost-effective resource would require an investment with a

present value of nearly $16.7 mJllton, generate energy and demandsavings with

a present value of over $23.3 million, and produceoverall savings with a

present value of over $34.1 million. The NPVof the investment would be over
$17.4 million with an overall SIR of 2.05. On an annualtzed basis, the energy

anddemandsavings would be worth nearly $1.5 million annually, equivalent to

23_ of current expenditures. 1991 expenditures from the VolumeII Baseline

Detatl Report, adjusted with prices used in the LCCanalysis, were used to

calculate this percentage (Wahlstromet al. 1993). (See Section 3.5 of this

report for an explanation of this adjustment process.)

The LCCresults havealso beencombinedinto a fuel balance tab]e, which

is presented in Table 3.14. This table showsthe existing energy use,

conservation, new load, resulting use, andnet conservation for each fuel.

Similar figures are also provided for demand. The new load columnsare

necessary becauseof the fuel-switch to natural gas. As a result of the

vehicle EROs,natural gas consumptionnearly doubles. Experience at other

bases has shownincreased natural gas use to be a commonresult of minimumLCC
analyses. The net conservation columnsare the difference between

conservation and new load. The resulting use columnsare derived by

subtracting net conservation from existing use.
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Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
Find-Year First-Year Implemenl. Impleme_. Nef Savings

Energy Demand Ene_/ Demand Presenl lo
ERO Facility Descdplion RI or Existing Resulting Savings Savings Savings Savings Value kwesbnent
Calego_ Type Equipment of ERO ROF ID Fuel Fuel (MBIu) (kW-mo) (MBIu) (kW-mo) (1993 $) Ratio

AC Commercial WAC-0.5 Eft.Win. AC R! la Elect. Elect. 25 47 25 47 -$2.906 0.68
AC Commercial WAC-0.5 Eft.Win. AC RI Ib Elect. Elect. 28 51 28 51 -,$4,137 0.65
AC Commercial WAC-1.0 Eft,Win. AC R! 2a Elect. Elect, 73 134 73 134 -,$630 0.95
AC Commercial WAC-1.0 Elf. Win. AC RI 2b Elect. Elect, 85 156 85 156 -$845 0.94
AC Commercial WAC-1.0 Eft.Win. AC RI 2c Elect. Elect, 52 96 52 96 -$2,987 0.78
AC Commmctal WAC-1.5 Eft.Win. AC R! 3a Eled. Elect. 43 79 43 79 -$153 0-98
AC Commercial WAC-1.5 Elf. Win. AC RI 31) Elect. Elect, 37 68 37 68 -$388 0.94
AC 100 Chiller Eft.Chiller RI 1 Elect. Elect. 6 7 6 7 -,$527 0.79
AC 102 Chiller Eft.Chiller RI 2 Elect, Elect. 6 7 6 7 -$527 0.79
AC 104 Chiilm Elf. Chiller RI 3 Elect. Elect. 6 7 6 7 -$527 0.79
AC 106 Chiller Elf. Chiller RI 4 Elect. Elect. 6 7 6 7 -$527 0.79
AC 204 Chiller Eft.Chiller RI § Elect. Elect. 6 7 6 7 -$527 0.79
AC 205 Chiller Elf. Chiller RJ 6 Eled. ElecL 6 7 6 7 .$527 0.79
AC 206 Chiller Elf. Chiller RI 7 Elect. Eled. 6 7 6 7 -$527 0.79
AC 250 Chiller Elf. Chiller RI 8 Elecl. ElecL 4 7 4 7 -$635 0.75
AC 250 Chiller Elf. Chiller RI 9 Elect. Elect. 90 148 90 148 .$20_916 0.71
AC 251 Chiller Eft.Chiller R! 10 Eled. Elect. 22 23 22 23 -$1,793 0.79
AC 263 Chiller Elf. Chiller RI 11 Elect. Elecl. 6 7 6 7 -$527 0.79
AC 265 Chiller Elf. Chiller RI 12 Elect. Elect. 74 77 74 77 -$9.580 0.74
AC 310 Chiller Elf. Chiller RI 13 Elect. Elect. 6 7 6 7 -$527 0.79
AC 312 Chiller Eft.Chiller RI 14 Eled. Elacl. 49 80 49 80 -$1,803 0.88
AC 313 Chiller Eft.Chiller RI 15 Elect. Elect. 126 208 126 208 -$29,427 0.71
AC 317 Chiller Elf. Chiller RI 16 Eled. Elecl. 4 7 4 7 -$835 0.75
AC 318 Chiller Elf. Chiller R! 17 Elect. Elect. 31 51 31 51 .$7.212 0.71

lb_ AC 321 Chiller Elf. Chiller RI 18 Elect. Elecl. 19 20 lg 20 .$1,582 0.79
AC 329 Chiller Ell. Chiller RI 19 Elect. Elect. 31 52 31 52 -$1,163 0.88

N) AC 330 Chiller Elf. Chiller RI 20 Elect. Elect. 31 51 31 51 -$7.212 0.71
AC 330 Chiller Elf. Chiller RI 21 Elect. Elect. 94 155 94 155 -$3,490 0.68
AC 330 Chiller Elf. Chiller RI 22 ElecL ElecL 300 494 300 494 -$20,933 0.63
AC 335 Chillm Elf. Chiller RI 23 Elect. Elect. 12 12 12 12 -$949 0.79
AC 345 Chiller Elf. Chlller RI 24 Elecl. Elect. 9 9 9 9 .$738 0.79
AC 400 Chiller Elf. Chiller RI 25 Eled. Elect. 9 9 9 9 -$738 0.79
AC 400 Chiller Elf. Chiller RI 26 ElecL Elect. 79 82 79 82 -$10.219 0.74
AC 401 Chiller Elf. Chiller RI 27 Elect. Elect. 19 20 19 20 .$1,582 0.79
AC 402 Chiller Elf. Chiller RI 28 Eiacl. Elact. 50 52 50 52 -$325 0.97
AC 404 Chiller Elf. Chiller RI 29 Bed. Elect. 9 9 9 9 -$11,343 0.62
AC 408 Chiller Elf. Chiller RI 30 Elect. Elect. 25 41 25 41 -$5,770 0.71
AC 415 Chiller Elf. Chiller RI 31 Eled, Elect. 110 181 110 181 .$7.876 0.83
AC 423 Chillm Elf. Chiller RI 32 Elect. Elect. 989 1,627 989 1.627 -$8.434 0.97
AC 424 Chiller Eft. Chiller R! 33 Elect. Elect. 50 52 50 52 -$325 0.97
AC 425 Chiller Eft.Chiller RI 34 Eled. Elect. 39 65 39 65 -,$1,454 0.88
AC 425 Chiller Eft. Chiller RI 35 Elect. Elect. 34 56 34 55 .$7,934 0.71
AC 425 Chill_r Eft. Chiller RI 35 Elecl. Elecl. 481 791 481 791 -$33,493 0J3
AC 430 Chiller Eft.Chiller RI 37 Eled. Elect. 25 41 25 41 ..$5,770 0.71
AC 431 Chiller Elf. Chiller RI 38 Elect. Elect. 215 353 215 353 -,$652 0.99
AC 440 Chiller Elf. Chiller RI 39 ElecL Elect. 7 12 7 12 .$9,364 0.63
AC 501 Chiller Eft.Chiller RI 40 Elect. Elect. 192 198 192 198 $2.035 1.07
AC 502 Chiller Elf. Chiller RI 41 Elect. Elect. 192 198 192 198 $2.035 1.07
AC 503 Chiller Elf. Chiller R! 42 Elect. Elect. 192 198 192 198 $2.035 1.07
AC 505 Chiller Elf. Chiller RI 43 Elect, Elect. 440 453 440 453 -$11,854 0.89
AC 510 Chiller Elf. Chiller RI 44 Elect. Elect. 13 13 13 13 -$1.054 0.79
AC 523 Chiller Eft,Chiller RI 45 Elect. Elect. 0 0 0 0 .$6,006 0.60
AC 530 Chiller Elf, Chiller R! 48 Elect. Elecl. 37 61 37 al -$8,655 0.71
AC 533 Chiller Elf, Chiller RI 47 Elect. Elect. 160 165 160 165 $3,297 1.16
AC 533 Chiller Eft. Chiller RI 48 Elect. Elect. 173 179 173 179 .$22,354 0,74
AC 534 Chiller Elf. Chiller RI 49 Elect. Elect. 107 177 107 177 -$326 0.99
AC 535 Chiller Elf. Chiller RI 50 ElecL Elect. 98 99 98 99 $1,418 1,10
AC 535 Chiller Elf. Chiller RI 51 Elect. Elect. 171 177 171 177 $2.532 1.10
AC 536 Chiller Elf. Chiller RI 52 Elect. Elect. 150 247 150 247 -$457 0.99



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present 1o
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Cetegon/ Type Equipment of ERO ROF ID Fuel "Fuel (MBtu) (kW-mo) (MBtu) (ldN-mo) (1993 $) Ratio_r

AC 537 Chiller Eft.Chiller RI 53 Elect. Elect. 117 121 117 121 .$5 430 0.84
AC 545 Chiller Eft.Chiller RI 54 Elect. Elect. 19 20 19 20 -$1 582 0.79
AC 546 Chiller Eft.Chiller RI 55 Elect. Elect. 0 0 0 0 -$16 016 0.60
AC 548 Chiller Eft.Chiller RI 58 Elect. Elect. 10 11 10 11 < 844 0.79
AC 556 Chiller Eft.Chiller RI 57 Elect. Elect. 0 0 0 0 -$6 006 0.60
AC 557 Chiller Eft.Chiller RI 58 Elect. Elect. 0 0 0 0 -$2 002 0.60
AC 558 Chiller Eft.Chiller RI 59 Elect. Eled. 79 82 79 82 -$10 219 0.74
AC 559 Chiller Eft.Chiller RI 60 Elect. Elect. 37 61 37 61 -$8 655 0.71
AC 560 Chiller Eft.Chiller RI 61 Elect. Elect. 31 51 31 51 -$7 212 0.71
AC 561 Chiller Eft.Chiller RI 62 Elect. Eled. 87 142 87 142 -$3 199 0.88
AC 562 Chiller Eft.Chiller RI 63 5lect. Elect. 87 142 87 142 -$3 199 0.88
AC 575 Chiller Eft.Chiller RI 64 Elect. Elect. 46 77 46 77 -$10 819 0.71
AC 576 Chiller Eft.Chiller RI 65 Elect. Eled. 50 51 50 51 -$6 387 0.74
AC 600 Chiller Eft.Chiller RI 66 Elect. Elect. 16 16 16 16 -$1 265 0.79
AC 624 Chiller Eft. Chiller RI 67 Elect. Elect. 17 17 17 17 -$1 371 0.79
AC 629 Chiller Eft. Chiller RI 68 Elecl. Elect, 8 13 8 13 -$1 270 0.75
AC 629 Chiller Eft.Chiller RI 69 Elect. Elect, 22 36 22 36 -$5 049 0.71
AC 630 Chiller Eft.Chiller RI 70 Elect. ElecL 13 13 13 13 -$1 054 0.79
AC 655 Chiller Eft.Chiller RI 71 Eled. Elect. 6 7 6 7 -$527 0.79
AC 659 Chiller Eft. Chiller RI 72 Eh_'t. Elect. 6 7 6 7 -$527 0.79
AC 673 Chiller Eft. Chiller RI 73 Elect. Elect. 19 31 19 31 -$4,327 0.71
AC 685 Chiller Eft.Chiller RI 74 Elect. Eled. 9 9 9 9 -$738 0.79
AC 703 Chiller Eft.Chiller RI 75 Elect. Elect. 19 20 19 20 -$1,582 0.79

¢_ AC 710 Chiller Elf. Chiller RI 76 Elect. Elect. 5 5 5 5 -$422 0.79
, AC 710 Chiller Eft.Chiller RI 77 Elect. Elect. 22 36 22 36 -$5,049 0.71

AC 722 Chiller Eft.Chiller RI 78 Elect. Elect. 43 71 43 71 -$10,097 0.71
CA) AC 727 Chiller Elf. Cf''_ RI 79 Elect. Elect. 59 61 59 61 -$7,664 0.74

AC 732 Chiller Elf. C RI 80 Elect. Elect. 30 50 30 50 -$7,068 0.71
AC 734 Chiller Elf. c RI 81 Elect. Elect. 31 32 31 32 -$3,960 0.74
AC 735 Chiller Elf. C RI 82 Elect. Elect. 10 11 10 11 -$844 0.79
AC 736 Chiller Elf. C_ RI 83 ElecL Elect. 14 15 14 15 -$1,160 0.79
AC 738 Chiller Elf. Chilis, RI 84 Elect. Elect. 108 32 108 32 -$534 0.97
AC 750 Chiller Eft.Chiller RI 65 Elect. Elect. 77 128 77 128 -$18,031 0.71
AC 751 Chiller Elf. Chiller RI 86 Elect. Elect. 40 66 40 66 -$9,376 0.71
AC 800 Chiller Elf. Chiller RI 87 Elect. Elecl. 142 233 142 233 -$5,235 0.88
AC 800 Chiller Elf. Chiller RI 88 Elect. Elect. 112 184 112 184 -$25,96.5 0.71
AC 810 Chiller Elf. Chiller RI 89 Elect. Elect. 50 52 50 52 -$325 0.97
AC 90_ Chiller Eft.Chiller RI 90 Elect. Elect. 6 7 6 7 -$527 0.79
AC 912 Chiller Eft.Chiller RI 91 Elect. Elect. 10 11 10 11 -$844 0.79
AC 925 Chiller Eft.Chiller RI 92 Elect. Elect. 880 906 880 906 -$23,708 0.89
AC 926 Chiller Eft.Chiller RI 93 Elect. Elect. 6 7 6 7 -$527 0.79
AC 929 Chiller Elf. Chiller ' RI 94 Elect. Elect. 384 395 384 395 -$10.345 0.89
AC 943 Chiller Eft.Chiller RI 95 Elect. Elect. 19 20 19 20 -$1,582 0.79
AC 945 Chiller Eft.Chiller RI 96 Elect. Elect. 37 61 37 61 -$8,655 0.71
AC 946 Chiger Eft.Chiller RI 97 Elect. Elect. 62. 102 62 102 -$14,425 0.71
AC 957 Chiger Eft.Chiller RI 98 Elect. Elect. 50 52 50 52 -$325 0.97
0,C 958 Chiller Eft.Chiller RI 99 Elect. Elect. 6 7 6 7 -$527 0.79
AC 965 Chiller Eft.Chiller RI 100 Elect. Elect. 126 129 126 129 -$813 0.97
AC 967 Chiller Eft. Chiller RI 101 Elect. Elect. 31 52 31 52 -$1,163 0.88
AC 967 Chiller Elf. Chiller RI 192 Elect. ElecL 55 90 55 90 -$12,6_I 0.71
AC 969 Chiller Elf. Chiller RI 103 Elect. Elect. 32 33 32 33 -$4,088 0.74
AC 984 Chiller Elf. Chiller RI 104 Elect. Elect. 37 61 37 61 -$8,655 0.71
AC 986 Chiller Elf. Chiller RI 105 Elect. Elect. 320 330 320 330 -$8,621 0.89
AC 989 Chiller Eft. Chiller .RI 106 Elect. Elect. 277 285 277 285 -$1,788 0.97
AC 989 Chiller Eft.Chiller RI 107 Elect. Elect. 525 541 525 541 -$67,791 0.74
AC 989 Chiller Eft. Chiller RI 108 Elect. Elect. 2,130 2,193 2,130 2,193 -$16,378 0.96
AC 990 Chiller Elf. Chiller RI 109 Elect. Elect. 75 78 75 78 -$488 0.97
AC 990 Chiller Elf. Chiller- RI 110 Elect. Elect. 50 51 50 51 -$5,387 0.74
AC 991 Chiller Eft. Chiller RI 111 Elect. Elect. 50 62 60 62 -$390 0.97



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Cetegon/ Type Equipment ofERO ROF ID Fuel Fuel (MBtu) (kW.-mo) (MBtu) (1WV-mo) (1993 $) Ratio

AC 992 Chiller Eft.Chiller RI 112 Elect. ElecL 5 5 5 5 -$1,245 0.69
AC 992 Chi,er Elf. Chiller Ri 113 Elect. Elect. 30 31 30 31 -$3,832 0.74
AC 996 Chiller Eft. Chiller RI 114 Elect. Bed. 23 24 23 24 -$1,898 0.79
AC 996 Chiller Eft.Chiller RI 115 Elect. Bed. 40 41 40 41 .$5,110 0.74
AC 998 Chiller Elf. Chiller RI 116 Elecl. Elect. 13 13 13 13 41,054 0.79
AC 998 Chiller Elf. Chiller RI 117 Bed. Elect. 248 255 248 255 .$2,705 0.95 '
AC 1316 Chiller Eft.Chiller RI 118 ElecL Elect. 40 41 40 41 -$5,110 0.74
AC 1353 Chiller Eft.Chlller RI 119 Elect. Elect. 40 41 40 41 -$5,110 0.74
AC 1"!60 Chiller Elf. Chiller RI 120 Elect. Elect. 10 11 10 11 -$844 0.79
AC 1364 Chiller Elf. Chiller RI 121 Elect. Elect. 13 13 13 13 -$1,054 0.79
AC 1364 Chiller Elf. Chiller RI 122 Bed. Elect. 346 356 346 356 -$9,311 0.89
AC 1365 Chiller Eft.Chiller RI 123 Elect. Elect. 158 163 158 163 -$20,438 0.74
AC 1369 Chiller Elf. Chiller RI 124 Eled. Elect. 75 78 75 78 .$488 0.97
AC 1380 Chiller Elf. Chiller RI 125 Elect. Elect. 634 653 634 653 .$4,875 0.96
AC 1391 Chiller Elf. Chiller RI 126 Elect. Eled. 19 20 19 20 -$1,582 0.79
AC 1491 Chiller Eft.Chiller RI 127 Elect. Bed. 6 7 6 7 -$527 0.79
AC 1492 Chiller Elf. Chiller RI 128 Elect. Elect. 6 7 6 7 -$527 0.79
AC 1492 Chiller Elf. Chiller RI 129 Elect. Elect. 30 31 30 31 -$3,832 0.74
AC 1493 Chiller Elf. Chiller RI 130 Elect. Elect. 70 73 70 73 -$455 0.97
AC 1524 Chiller Elf. Chiller RI 131 Elect. Elecl. 13 13 13 13 -$1,054 0.79
AC 3655 Chiller Elf. Chiller RI 132 Bed. Elect. 50 51 ,50 51 -$5,387 0.74
AC 3656 Chiller Elf. Chiller RI 133 Bed. Elect. 63 65 63 65 -$406 0.97
AC 3658 Chilk_r Elf. Chiller RI 134 Bed. Elect. 10 11 10 11 -$844 0.79
AC 3659 Chiller Elf. Chiller RI 135 Ele(d. Elect. 14 24 14 24 -$14,725 0.63

AC 250 Chiller Elf. Chiller&TIES RI 9 Eled. Bed. -136 1,138 -138 1,138 $42,257 1.45AC 265 Chiller Elf. Chtller&TES RI 12 Bed. Elect. -112 589 -112 589 $13,398 1.27
4b AC 312 Chiller Eft.Chiller&TES RI 14 Elect. Elect. 1 292 1 292 $11,703 1.58

AC 313 Chiller Elf. Chiiler&TES RI 15 Elect. Eled. o191 1,601 -191 1,601 $59,451 1.45
AC 318 Chiller Elf. Chiller&TES RI 17 Elect. Bed. -47 392 -47 392 $14,571 1.45
AC 329 Chiller Eft.Chiller&TES RI 19 Elect. Elect. 0 188 0 188 $7,550 1.58
AC 330 Chiller Eft.Chiller&TES RI 20 Elect. Elect. -47 392 -47 392 $14,571 1.45
AC 330 Chiller Elf. Chiller&TIES RI 21 Bed. Elecf. 1 565 1 565 $22,650 1.58
AC 330 Chiller Elf. Chiller&TES RI 22 Elect. Elect. .43 2,001 -43 2,001 $30,741 1.16
AC 400 Chiller Eft.Chiller&TES RI 26 Elecl. Elect. -120 628 -120 628 $14291 1.27
AC 402 Chiller Elf. Chiger&TES RI 28 Bed. Elect. 1 188 1 188 $5,802 1.45
AC 404 Chiller Elf. Chiller&TIES RI 29 Eled. Elect. -140 419 -140 419 $7,040 1.18
AC 408 Chiller Elf. Chiller&TES RI 30 Eled. Elect. -37 314 .37 314 $11,657 1.45
AC 415 chiller Elf. Chiller&TES RI 31 Eled. Elect. -16 734 -16 734 $11,272 1.16
AC 423 Chiller Elf. Chilter&TES RI 32 Eled. Bed. 291 4,691 291 4,691 $.96,637 124
AC 424 Chiller Elf. Chiller&TES RI 33 Elect. Bed. 1 188 1 188 $5,802 1.45
AC 425 Chiller Elf. Chiiler&TES RI 34 Elect. Bed. 0 235 0 235 $9,438 1.58
AC 425 Chiller Eft. Chiller&TES RI 35 Elect. Elect. -51 432 -51 432 $16,028 1.45
AC 425 Chiller Eft.Chiller&TES RI 36 Elect. Elect. -69 3,202 -69 3,202 $49,198 1.16
AC 430 Chiller Elf. Chiller&TES RI 37 Bed. Elect. -37 314 -37 314 $11,657 1.45
AC 431 chiller Elf. Chiller&TES RI 38 Bed. Elect. 59 1,036 59 1,038 $42,915 1.66
AC 440 Chiller Eft. Chiller&TES RI 39 Elect. Elect. -71 353 -71 353 $12,419 1.38
AC 501 Chiller Elf. Chtller&TES RI 40 Bed. Bed. 43 607 43 607 $20,417 1.52
AC 502 Chiller Eft.Chiller&TES RI 41 Elect. Elect. 43 607 43 607 $20,417 1.52
AC 503 Chiller Eft. Chiller&TES RI 42 Elect. Elect. 43 607 43 607 $20,417 1.52
AC 505 Chilter Elf. Chiller&TEE RI 43 Elect. Elect. -63 1,834 -63 1,834 $9,358 1.05
AC 523 Chillm Eft.Chiller&TES RI 45 Eled. Elect. -45 198 -45 198 $6,583 1.34
AC 530 chiller Elf. Chiller&TES RI 46 Ele(d. ElecL -56 471 -56 471 $17,485 1.45
AC 533 ChJliof Eft. Chiller&TES RI 47 Elect. Elect. 58 452 58 452 $16,165 1.59
AC 533 Chiller Elf. ChlIIer&TES RI 48 Bed. Elect. -262 1,373 -262 1,373 $31262 127
AC 534 Chiller Elf. Chiller&TES RI 49 Bed. Elect. 30 518 30 518 $21,458 1.66
AC 535 Chiller Elf. Chiller&TES RI 50 Elect. Elect. 26 290 26 290 $9,996 1.55
AC 535 Chiller Elf. Chiller&TES RI 51 Bed. Elect. 47 518 47 518 $17,651 1.55
AC 536 Chiller Eft.Chiller&TES RI 52 Elect. Elect. 41 725 41 725 $30.._i 1.66
AC 537 Chiller Elf. Chiller&TES RI 53 Elect Eled. -57 59g -57 599 ¶IH.017 1.35



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBIu) (kW-mo) (1993 $) Ratio

AC 546 Chiller Eft.Chiller&TES RI 55 Elect. Elect. -145 636 -145 636 $10,294 1.16
AC 556 Chiller Eft.Chiller&TES RI 57 Elect. Elect. -72 198 -72 198 $2,838 1.15
AC 557 Chiller Eft.Chiller&TES RI 58 Elect. Elect. -23 63 -23 63 $792 1.12
AC 558 Chiller Eft.Chiller&TES RI 59 Elect. Elect. -120 628 -120 628 $14,291 1.27
AC 559 Chiller Eft.Chiller&TES RI 60 Elect. Elect. -56 471 -56 471 $17,485 1.45
AC 560 Chiller Eft.Chiller&TES RI 61 Elect. Elect. -47 392 -47 392 $14,571 1.45
AC 561 Chiller Eft.Chiller&TES RI 62 Elect. Elect. 1 518 1 518 $20,763 1.58
AC 562 Chiller Eft.Chiller&TES RI 63 Elect. Elect. 1 518 1 518 $20,763 1.58
AC 575 Chiller Eft.Chiller&TES RI 64 Elect. Elect. -70 589 -70 589 $21,857 1.45
AC 576 Chiller Eft.Chiller&TES RI 65 ElecL Elecl. -75 392 -75 392 $8,932 1.27
AC 629 Chiller Eft.Chiller&TES RI 69 Elect. Elect. -33 275 -33 275 $10,200 1.45
AC 673 Chiller Eft.Chtller&TES RI 73 Elect. Elect. -28 235 -28 235 $8,743 1.45
AC 710 Chiller Eft.Chiller&TES R! 77 Elect. Elect. -33 275 -33 275 $10,200 1.45
AC 722 Chiller Eft.Chiller&TES RI 78 Elect. Elect. -66 549 .86 549 $20,400 1.45
AC 727 Chiller Eft.Chiller&TES RI 79 Elect. Elect. -90 471 -90 471 $10,719 1.27
AC 732 Chiller Eft.Chiller&TES RI 80 Elect. Elect. -46 384 -46 384 $14,280 1.45
AC 734 Chiller Eft.Chiller&TES RI 81 Elect. Elect. -46 243 -46 243 $5,538 1.27
AC 738 Chiller Eft.Chiller&TES RI 64 Elect. Elect. -46 243 -46 243 -$3,340 0.63
AC 750 Chiller Eft.Chiller&TES RI 85 Elect. Elect. -117 981 -117 981 $36,428 1.45
AC 751 Chiller Eft.Chiller&TES RI 86 ElecL Elect. -61 510 -61 510 $18,943 1.45
AC 800 Chiller Eft.Chiller&TES RI 87 Elect. Elect. 2 647 2 647 $33,975 1.58
AC 800 Chiller Eft.Chiller&TES RI 88 Eled. Elect. -168 1,412 -168 1,412 $52,456 1.45
AC 810 Chiller Eft.Chiller&TES " RI 89 Elect. Elect. 1 188 1 188 $5,802 1.45

f_ AC 925 Chiller Eft.Chiller&TES RI 92 Elect. Elect. -126 3,668 -126 3,668 $18,716 1.05
AC 929 Chiller Eft.Chiller&TES RI 94 Elect. Elect. -55 1,601 -55 1,601 $8,167 1.05

¢n AC 945 Chiller Eft.Chiller&TES RI 98 Elect. Elect. -56 471 -56 471 $17,485 1.45
AC 946 Chiller Eft. Chiller&TES RI 97 Elect. Elect. -94 785 -94 785 $29,142 1.45
AC 957 Chlller Eft.Chiller&TES RI 98 Elect. Elect. 1 188 1 188 $5,802 1.45
AC 965 Chiller Eft.Chlller&TES RI 100 Elect. Elect. I 471 1 471 $14,506 1.45
AC 967 Chiller Eft. Chiller&TES RI 101 Elect. Elect. 0 188 0 188 $7,550 1.58
AC 967 Chiller Eft. Chiller&TES RI 102 Elect. Elect. -82 691 -82 691 $25,645 1.45
AC 969 Ct,tller Eft.chiller&TES RI 103 Elect. Elect. -48 251 -48 251 $5,717 1.27
AC 984 C!dller Eft.Chiller&TES RI 104 Elect. Elect. -56 471 -56 471 $17,485 1.45
AC 986 Chiller Eft. Chiller&TES RI 105 Elect. Elect. -46 1,334 -46 1,334 $6,806 1.05
AC ge9 Chiller Eft.chiller&TES RI 106 Elect. Elect. 3 1,036 3 1,036 $31,914 1.45
kC ge9 Chiller Eft.chiller&TES RI 107 Elect. Elect. -793 4,159 -793 4,159 $94,680 1.27
AC 969 Chiller Eft. chiller&TES RI 108 Eled. Elect. 164 7,592 164 7.592 $66,542 1.10
AC 990 Chiller Eft.Chiller&TES RI 109 Elect. Elect. 1 282 1 282 $8,704 1.45
AC 990 Chiller Eft.Chiller&TES RI 110 Elect. Elect. -75 392 -75 392 $8,932 1.27
AC 991 Chiller Eft.Chiller&TES RI 111 Elect. Elect. 1 226 1 226 $8,963 1.45
AC g92 Chiller Eft.chiller&TES RI 113 Elect. Elect. -45 235 -45 235 $5,359 1.27
AC 996 Chiller Eft.Chiller&TES RI 115 Elect. Elect. -60 314 -60 314 $7,146 1.27
AC 998 Chiller Eft.Chiller&TES RI t17 Elect. Elect. 25 867 25 867 $5,316 1.06
AC 1316 Chiller Eft.chiller&TES RI 118 Elect. Elect. -60 314 -60 314 $7,146 1.27
AC 1353 Chiller Eft.Chiller&TES RI 119 Elect. Elect. -60 314 .80 314 $7,146 1.27
AC 1364 Chiller Eft.Chiller&TES RI 122 Elect. Elect. -49 1,441 -49 1,441 $7,350 1.05
AC 1365 Chiller Eft. Chiller&TES RI 123 Elect. Elect. -239 1.256 °239 1.256 $28.563 1.27
AC 1369 Chiller Eft.Chiller&TES RI 124 Eled. Elect. 1 282 1 282 $8,704 1.45
AC 1380 Chiller Eft.Chiller&TES RI 125 ElecL Elect. 49 2,260 49 2,260 $19,808 1.10
AC 1492 Chiller Eft.Chiller&TES Rl 129 Elect. Elect. -45 235 -45 235 $5,359 1.27
AC 1493 Chiller Eft. Chiller&TES RI 130 Elect. Elect. 1 264 1 264 $8,123 1.45
AC 3655 Chiller Eli. Chiller&TES Rl 132 Elect. Elect. -75 392 -75 392 $8,932 1.27
AC 3656 Chiller Eft.Ci_!ller&TES RI 133 Eled. Elect. 1 235 1 235 $7,253 1.45
AC 3659 Chiller Eft. Chiller&TES RI 135 Elect. Elect. -141 708 -141 708 $14,792 1.23
,_'_ 5 i Chiller Gas Chiller;Cogen. RI 40 Elect. NG -745 607 -746 607 .$36,702 0.28
•_C 502 Chiller Gas Chill_.rlCogen. RI 41 Elect. NG -746 607 -746 607 -$36.702 0.28
AC 503 Chiller Gas Chi;ier/Cogen. RI 42 Elect. NG -746 607 -746 607 -$36,702 0.28
AC 504/505/506 Chiller Gas C!dllerlCogen. Rl 43 Elect. NG -3,513 1,834 -3,513 1,834 .$309,522 -0.32
AC 969 Chiller Gas Chiller/Cogen. RI 108 Elect. NG -9,180 7,592 -9,180 7,592 .$712,060 0.22



Table 3.4
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AC 1364 Chiller Gas Chiller/Cogen. R! 122 Eleot. NG 1,489 1,441 1,489 1,441 $97,991 1.53
Bo_lem Multiple Steam Boilers Tune-up18 RI 1 NG,F.Oil NG,F.Oil 378 0 378 0 $9,264 1.98
Boilers Multiple Hol-Waler Boilers Tune-up32 RI 2 NG,F.Oil NG,F.Oil 245 0 245 0 .$6,972 0.46
Boilers Multiple All Botlem Tune-up 50 RI 3 NG,F.Olt NG,F.Oil 623 0 623 0 $19,734 2.13
Boilers 430 Hot-Water Boilem PulseBoilers RI 5a F.Oil NG 13 0 13 0 -$8,527 0.40
B(xlem 440 Hot-Water Bellem PulseBoilers RI 51) F.Oil NG 10 0 10 0 -$6,427 0.42
Boilers 629 I-Io(-WaterBoilers PulseBoilem RI S= F.Oil NG 6 0 6 0 -$4,475 0.35
Boilers 632 Hot-Water Boilers Pulse Boilers RI 5(I F.Olt NG 18 0 18 0 -$8.095 0.60
Boilers 650 Hot-Water Boilers PulseBoilers RI 5e F.Otl NG 5 0 5 0 -$3,608 0.42
Boilers 672 Hoi-Water Boilers Pulse Boilers RI 5f F.Otl NG 15 0 15 0 -$9,522 0.44
Boilers 673 Hot-WaterBellem PulseBo_lem RI 5g F.Oil NG 5 0 6 0 .$3,247 0.49
Boilers 681 Hoi-Water Boilem Pulse Boilers RI 5h F.Oil NG 2 0 2 0 .$1,206 0.44
Boilers 891 Hot-W_ler Boilers Pulse Boilers RI 51 F.Oil NG 7 0 7 0 -$4,9_1 0.35
Boilem 703 Hot-Water Boilers Pulse Boilers R! 5j F.Oii NG 3 0 3 0 .$1,768 0.44
Boilers 810 Hot-Waler Boilem Pulse Boilers RI 51( F.Oil NG 5 0 6 0 .$4,570 0.36
Boilers 925 Hol-Water Boilers Pulse Boilers RI 51 NG NG 147 0 147 0 .$30,520 0.54
Boilers 945 Hot-Water Boilers Pulse Boilers RI 5m NG NG 46 0 46 0 .$13,672 0.36
Boilem 957 Hot-Water Boilers Pulse Boilem RI 5n F.Otl NG 5 0 5 0 -$2,574 0.54
Boilers 984 Hot-Water Boilem Pulse Boilers RI 50 F.Oil NG 25 0 25 0 -$13,934 0.51
Boilers 988 Hol-Water Boilers Pulse Boilers R! 5p NG FIG 22 0 22 0 -$6,485 0.33
Beliers 989 Ho(-Water Boilem Pulse Boilers RI 5¢1 NG NG 1,564 0 1,564 0 -$83,260 0.64
Bollem 990 Hot-Water Boilem Pulse B(,'lers RI Sr F.Oil NG 4 0 4 0 .$1,475 0.70
Boilers 992 Hoi-Water Boilem Pulse BoUrns RI 5s F.Oii NG 5 0 5 0 .$3,260 0.46

¢_ Boilers 998 Hol-Water Boilem Pulse Boilers RI 51 NG NG 15 0 15 0 -$23,317 0.18
;_O Boilem 1316 Hot-Water Boilers Pulse Boilem RI 50 F.Oil NG 16 0 16 0 -$9,325 0.48
Ot Botlem 1364 Hot-Water Boilem Pulse Boilem RI 5v NG,F.OII NG 80 0 80 0 -$20,685 0.43

Botlem 1492 Hot-Water Boilem PulseBoilers RI 5w F.Oil NG 4 0 4 0 -$1,597 0.68
Boilers 1497 Hot-Water Boilers PulseBoilem RI 5x F.Oil NG 5 O 5 0 -$2,608 0.42
Boilem 3695 Hot-Water Boilem PulseBoilers RI 5y F.Oil FIG 6 0 6 0 -$4,570 0.36
Controls ADMIN E-1 EMCS(exisLchill.) RI 1 Elect. Eled. 492 NA (a) 492 NA $60,273 5.57
Controls _TN E-2 EMCS(exist.chill.) RI 2 Elect. Bed. 715 NA 715 NA $81,790 4.35
Controls DGR E-3 EMCS(edat. chill.) RI 3 Eled. Elecl. 213 NA 213 NA $27,653 7.28
Controls MISC E-4 EMCS(exiel.chill.) RI 4 Elect. Elect. 46 NA 48 NA $4,899 3.23
Controls PLT-BLD E-5 EMCS(exisLchill.) RI 5 Eled. Bed. 17 NA 17 NA -$4,991 0.?.4
Controls R&D E-6 EMCS(exist.chill.) RI 6 Elect. Elect. ."77 NA 777 NA $109,069 13.39
Controls REC E-7 EMCS(exiat.chill.) PJ 7 ElecL ElecL 141 NA 141 NA $14,068 3.13
Controls SHOP-ELC E-8 EMCS(exisLchill.) RI 8 Eleot. Eleot. 61 NA 61 NA $6,820 4.10
Conlrols WHS E-9 EMCS(exiat.chill.) RI g Eleot. ElecL 57 NA 57 NA $1,171 1.18
Dishwasher Fam. Hsg OW-1 Eft. Dshwshr RI 1 Eled. Elect. 1,525 NA 1,525 NA -$303,378 0.55
Envelope 989 Heating/Coeling Ceiling Insulation RI la Elect. Eleot. 53 NA 53 NA .$5,898 0.60
Envelope Wherry Heating/Cooling Ceiling Insulation RI lb Elecl. Elect. 11,498 NA 11,498 NA $1,529,257 4.67
Em'elo_ TLF Heating/Cooling Refl. WindowTrtmnt RJ 2a Elect. Eled. 2,337 NA 2,337 NA $229,582 2.38
Envelope FAM HSG Heating/Cooling RelL Window Tdmnt RI 2b Elect. Elect. 12,220 NA 12,220 NA $1,619,221 4.61
Envelope ADMIN Heating/Cooling Multi-GlazedWindows RI 3a Elect. Eleot. 1,849 NA 1,849 NA -$310 656 0.50
Envelope BRK/A[3Vl Heating/Coeling Multi-GlazedWindows RI 3b Elect. Elect. 1,388 NA 1,388 NA -$139 566 0.63
Envelope HOTEL Heating/Cooling Multi-GlazedWindows RI 3(: Elect. Eleot. 615 NA 615 NA .$61 871 0.63
Envelope F/WI HSG Heating/Coeling Multi-GlazedWindows RI 3d Elect. Elect. 3,217 NA 3,217 NA $95 505 1.21
Envelope TRNNG Heating/Cooting Multi-GlazedWindows RI 3e Elect. Elect. 528 NA 528 NA -$40 868 0.69
Envelope ADMIN Heating/Cooling Weath. Package RI 4a Elect. Elecl. 1,437 NA 1,437 NA $143750 2.45
Envelope BRK/ADM Heating/Cooling Weath. Package RI 41) Elect. ElecL 604 IdA 604 NA $66 285 2.85
Envelope CLUB Heating/Cootiwj Weath. Package RI 4c Elect. Elect. 121 NA 121 NA $17 895 7.98
E_ TRNNG Heating/Goeling Wealh. Package Rl 4d Elect,. Elect. 44 NA 44 NA $3 068 1.71
Envelope FAM HSG Heating/Cooling Weath. Package RI 4e Elecl. Elect. 2,005 NA 2,005 NA $126 182 1.59
Envelope Wherry Heating/Coeling RadiantBardem RI 5 El_'_..-t. Elect. 1,163 NA 1,163 NA -$520 587 0.27
Fuel-Switch FamilyHousing W.Hins,Sloves,Dryem Eft.NG Replacements RI 1 ElecL NG -9,980 NA -9,980 NA .$2,084,414 0.20
Fuel-Switch Family Housing W.Him,Stoves,Drfem Std.NG Replacements RI " 2 Elect. !_3 -12,358 NA -12,358 NA .$1,258,811 0.35
HVAC Family Housing Air Source HI. Pump Gmd.Cpid HI. Pump RI 1 Elect. ElecL 1,833 NA 1,833 NA -$966,469 0.60
HVAC Family Housing Air Source Ht.pump Grnd-CpldHi. Pump ROF 1 Elect. Elect. 0 NA 1,833 NA 51,296,699 1.80
Lighting 3 1F40 STD None RI 1 Elect. ElecL 0 0 0 0 $0 (b)
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Lighting 1 1F40ES STD 1F32T8 ELC RI 1 Elecl. Elect. 7 4 7 4 $835 1.70
Lighting 2 1F40ES STD 1F32T8 ELC RI 1 Elect. Elect. 202 184 202 184 $19,480 1.38
Lighting 4 2F40ES STD 2F32T8 ELC RI 1 ElecL Elect. 56 37 56 37 $4,826 1.32
Lighting 5 INC 3-60 None RI 1 Elect. Elect. 0 0 0 0 $0 (b)
Lighting 2 EXIT 2xPL9 LED RI 10 Elect. Elect. 210 84 210 84 $124,019 3.25
Lighting 3 INC 2x60ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect. 9,779 3.211 9,779 3,211 $2,193,024 12.38
Lighting 2 EXIT INC (2x15) LED RI 11 Eled. Elect. 27 11 27 11 $21,981 5.51
Lighting 3 INC50 MR spot None RI 11 Elect. Elect. 0 0 0 0 $0 (i))
Lighting 2 EXIT INC (2)(20) LED RI 12 Elect. Elect. 55 22 55 22 $12,568 2.80
Lighting 3 INC 75 Ceil CFL 2-9 + BLST RI 12 Elect. Elect. 4,250 1,399 4,260 1,399 $672,388 6.05
Lighting 2 INC2x60 Ceil CFL 2-11 CEIL FIXT RI 13 Elect. Elect. 94 28 94 28 $20,895 13.34
Lighting 2 INC2x75 lamp None RI 14 Elect. Elect. 0 0 0 0 $0 Co)
Lighting 2 INC60 Ceil CFL 11 CEIL FIXT Ri 15 Eled. Elect. 737 266 737 266 $165,899 7.30
Lighting 2 INC 75 Ceil CFL 2-9 + BLST RI 16 Elect Elect. 89 32 89 32 $14,230 5.64
Lighting 2 INC 75 spot None RI 17 Elect. Elect. 0 0 0 0 $6 CO)
Lighting 2 1F40 STD 1F32T8 ELC REF RI 2 Elect. Elect. 481 174 481 174 $17,491 1.21
Lighting 4 2F40 STD None RI 2 Elect. Elect. 0 0 0 0 $4) CO)
Lighting 5 INC2-60 CFL 2-15 CEIL RI 2 Elm:l. Elect. 2,756 2,241 2,756 2,241 $729,393 5.19
Lighting 3 2F40 STD 2F40ES ELC REF RI 2a Elect. Elect. 1,499 519 1,499 519 $164,615 1.98
Lighting 1 2F40ES STD 2F32T8 ELC RI 2a Elect. Elect. 309 174 309 174 $31.220 1.43
Lightin_,_,; 3 2F40 STD 2F40ES ELC REF RI 2b Elect. Elect. 57 20 57 20 $6,294 1.98
Lighting 3 2F40 STD SENS RI 2b Elect, Elect. 40 14 40 14 $10,116 11.63
Lighting 3 2F40 STD 2F40ES ELC REF SENS RI 2b Elect. Elect. 63 29 83 29 $11,932 2.61

¢_ Lighting 1 2F40ES STD SENS RI 2b Elect. Elect. 252 142 252 142 $74,545 7.23

Lighting 1 2F4OESSTD 2F32T8 ELC RI 2b Elect. Elect. 179 101 179 101 $18,045 1.43
-,,4 lighting 1 2F40ES STD 2F32T8 ELC SENS PJ 2b Elecl. Elect. 386 218 386 218 $61,524 2.14

Lighting 1 2F40 STD None RI 3 Elect. Elect. 0 0 0 0 $0 CO)
Lighting 3 2F99 STD 2F96ES ELC REF RI 3 Elecl. Elect. 1,628 1,346 1,626 1,346 $131,717 1A2
Lighting 4 3F40ES STD 2F40ES ELC REF RI 3 Elect. Elect. 145 175 145 175 $19,160 1.62
lighting 5 INC 1-60 CFL 15 CEIL RI 3 Elect. Elect. 1,308 560 1,308 560 $251,910 4.44
Lighting 2 2F40ES STD 2F32T8 ELC RI 3a Elect. Elect. 514 170 514 170 $65,417 1.93
Lighting 2 2F40ES STD SENS RI 3b Elect. Elect. 258 85 258 85 $69,704 10.67
Lighting 2 2F40ES STD 21=321"8ELC RI 31) Elect. Elect. 163 61 183 61 $23,313 1.93
Lighting 2 2F40ES STD 2F32T8 ELC SENS RI 3b Eled. Elect. 3.96 131 396 131 $70,751 3.19
Lighting 2 2F40 STD 2F40ES ELC REF RI 4 Eled. Elect. 29 26 29 26 $707 1.08
Lighting 4 4F40ES STD 3F40ES ELC REF RI 4 Elect. Elect. 81 62 81 62 $10,053 1.72
Llghting 1 4F40ES STD 3F40ES ELC REF RI 4 Bed. Elect. 295 154 295 154 $42,470 2.23
Lighting 3 3F40 STD 2F40 STD REF RI 4a Bed. Elect. 10 11 10 11 $1,543 1.99
Lighting 3 3F40 STD SENS RI 4b Elect. Elect. 8 9 8 9 -$25,112 0.09
Lighting 3 3F40 STD 2F40 STD REF SENS RI 4b Bed. Elect. 15 17 15 17 -$24,615 0.16
Lighting 3 3F40 STD 2F40 STD REF RI 4b Elecl. Elect. 10 11 10 11 $1,544 1.99
Lighting 2 2F96 STD 2F96ES ELC REF RI 5 Elect. Elect. 51 43 51 43 $4,214 1.42
Lighting 3 4F40ES STD 3F4OES ELC REF RI 5 Elect. Elect. 383 316 383 316 $46,068 1.65
Lighting 4 6F40 STD None RI 5 Elect. Elect. 0 0 0 0 $4) CO)
Lighting 1 3F40ES STD 2F4OES ELC REF RI 5a Elect. Elect. 5,707 3,424 5,707 3,424 $983,435 2.61
Lighting 1 3F40ES STD 2F40ES ELC REF SENS RI 5b Elect. Elect. 4,691 2,814 4,691 2,814 $841,312 2.63
Lighting 1 3F40ES STD SENS RI 5b Elect. Elect. 1,867 1,120 1,867 1,120 $626,160 11.67
Lighting 1 3F4OESSTD 2F40ES ELC REF RI 5b Elect. Elect. 3,764 2,258 3,764 2,258 $648,612 2.61
lighting 2 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 170 62 170 62 $26,580 3.66
Lighting 1 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 1,820 779 1,820 779 $281,604 3.22
Lighting 3 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 7 7 7 7 $896 1.74
Lighting 1 6F40 STD None RI 7 Elect. Elect. 0 0 0 0 $0 (b)
Lighting 3 EXIT INC(2x20) LED RI 7 Elect. Elect. 28 11 28 11 $6,500 2.80
Lighting 2 3F40ES STD 2F4OESELC REF RI 7a Elect. Elect. 363 109 363 109 $67,793 4.49
Lighting 2 3F40ES STD 2F40ES ELC REF SENS RI 71) Elect. Elect. 274 83 274 83 $53,225 4.95
Lighting 2 3F40ES STD 2F40ES ELC REF RI 7b Elect. Elect. 220 66 220 66 $41,056 4.49
Lighting 2 3F40ES STD SENS RI 71) Elect. Elect. 109 33 109 33 $34,002 21.05
Lighting 1 EXIT INC(2x15) LED RI 8 Elect. Elect. 408 164 408 164 $.328,429 5.51
Lighting 3 INC 100 Cell CFL 2-11 CEIL FIXT RI 8 Elect. Elect. 41 46 41 46 $7,781 3.20
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Lighting 2 4F4OESSTD 3F4OES ELC _EF RI 8a Elect. Bed. 2,417 1,849 2,417 1,849 $305,099 1.73
Lighting 2 4F40ES STD SENS RI 8b Elect. Elect. 40 31 40 31 $13,502 11.45
Lighting 2 4F40ES STD 3F40ES ELC REF SENS RI 8b ElecL Eled. 90 69 gO 69 $13,738 2.09
Lighting 2 4F40ES STO 3F40ES ELC REF RI 81) Elect. Elect. 66 50 66 50 $8,268 1.73
Lighting 2 4F40 STD 3F32T8 ELC REF RI 9 Elect. Elect. 1,520 461 1,520 461 $237,624 4.17
Lighting 3 INC 150 None RI 9 Elect. Eled. 0 0 0 0 $0 (b)
Lighting 1 INC 75 Can CFL 20 + BLS;" RI 9 Elect. Eled. 985 590 985 590 $206,458 4.87
Molors ADIVlIN Fan Motor Eft. IVlcdor RI la Elect. Eled. 986 462 986 462 $114,321 1.94
Molom BRK/ADM Fan Motor Eft.Molor RI 2a Elect. Elect. 257 120 257 120 $29,765 1.94
Motors CHAPEL Fan Motor Eft.Molor RI 3a Elect. Elect. 13 6 13 6 $1,530 1.94
Mntors CLINIC Fan Motor Eft.Molor RI 4a Elect. Elecl. 8 4 8 4 $885 1.94
Motors CLUB Fan Motor Eft. Molor RI 5a Elect. Elect. 17 8 17 8 $1,938 1.95
Mok)m COMCATN Fan Molor Eft.Molor RI 6e Elect. Elect. 93 43 93 43 $10 745 1.94
Mok)m DGR Fan Motor Eft.Motor RI 7a Elect. Elect. 167 78 167 78 $19 357 1.94
Motors DINING Fan Motor Eft. Molor RI 8a Elect. Bed. 91 43 91 43 $10 812 1.94
Motors GROCERY Fan Motor Eft.Molor RI 9a Elect Elect. 94 44 94 44 $10 903 1.94
Molom HANGER Fan Motor Eft.Molor RI 10a Elect. Elect. 129 60 129 60 $14 963 1.94
Molon_ HOSPITL Fan Molor Eft.Mo(or RI 11a Elect. Elect. 82 38 82 38 $9,524 1.94
Motors HSG-FAM Fan Motor Eft.Molor RI 12a Elect. Elect. 14 6 14 6 $1 595 1.94
M(Aors MI$C Fan Motor Eft. Motor RI 13a Elect. Elect. 5 2 5 2 ;544 1.94
Molors MTRPOOL Fan Motor Eft.Motor RI 14a Elect. Elect. 57 27 57 27 $6 638 1.94
Molors MWR Fan Motor Eft. iVlolor RI 15a Elect. Eled. 128 60 128 60 $14 867 1.94
IVlotom PLT-BLD Fan Motor Eft.Molor RI 16a Elect. Elect. 5 2 5 2 ;5,99 1.94

, f,_ Molon_ R&D Fan Motor Eft.Motor RI 17a Elect. Elect. 61 29 61 29 $7 112 1.94

Motors REC Fan Motor Eft. Molor RI 18a Eled. Elecl. 48 22 48 22 $5,565 1.94
CO Molom RESTRNT Fan Motor Eft.Motor RI lSta Elect. Elect. 4 2 4 2 ;422 1.94

Molors SECURITY Fan Motor Eft.Motor RI 20a Elect. Elect. 43 20 43 20 $4 960 1.94
Molorl SHOP Fan kiolor Eft.Motor RI 21a Eled. Elect. 38 18 38 18 $4 370 1.94
Molors SHOP-ELEC Fan Motor Eft. Motor RI 22a Elect. EiecL 186 87 186 87 $21 632 1.94
Motors STOR-UH Fan Motor Eft.Moior RI 23a Elec/. Elect. 47 22 47 22 $5 468 1.94
Motors TERMINL Fan Motor Eft. Motor RI 24a Elect. Elect. 97 45 97 45 $11 208 1.94
Molors TRNNG Fan Motor Eft.Moior RI 25a Elect. Elect. 44 20 44 20 $5 066 1.94
Molors WHS Fan Motor Eft. Molor RI 26a ElecL ElecL 351 164 351 184 $40 665 1.94
Motors ADMIN Fan Motor Eft.Motor ROF lb Elect. Elect. 0 0 986 462 $103 765 2.12
Mottos BRWADM Fan Motor Eft.Molor ROF 2b Elect. Elect. 0 0 257 120 $27 017 2.12
Motom CHAPEL Fan Motor Eft. IVi_or ROF 3b Elect. Elect. 0 0 13 6 $1 388 2.12
Motors CLINIC Fan Motor Eft.Molor ROF 4b Elect. Eled. 0 0 8 4 $803 2.12
Molors CLUB Fan Motor Eft.Motor ROF 51) Bed. Bed. 0 0 17 8 $1,749 2.13
Molom COMCATN Fan Motor Eft. Molor ROF 61) Elecl. Elect. 0 0 93 43 $9,753 2.12
Molm_ DGR Fan Motor Eft. Mo(or ROF 71) Elect. Elect. 0 0 167 78 $17,569 2.12
Molom DINING Fan Motor Eft.Molor ROF 81) Eled. Elecl. 0 O 91 43 $9,633 2.12
Motors GROCERY Fan Motor Eft.Motor ROF 91) Elect. Elect. O 0 94 44 $9,896 2.12
M(dom HANGER Fan Molor Eft.Molor ROF 10b Elect. ElecL O 0 129 60 $13,582 2.12
Motom HOSPITL Fan Molor Eft. Molor ROF 11b Elect. Elect. O 0 82 38 $8,644 2.12
Motors HSG-FAM Fan Motor Eft. Molor ROF 12b Eled. Elect. O 0 14 6 $1,448 2.12
Motors MISC Fan Motor Eft.Mofor ROF 13b Elect. Elect. O 0 5 2 $494 2.12
Motom MTRPOOL FanMotor Eft. Molor ROF 14b Elect. Elect. O 0 57 27 $6,025 2.12
Motom MWR Fan Molor Eft.Motor ROF 151) Elect. Elecl. 0 0 128 60 $13,494 2.12
Motom PLT-BLD Fan Motor Eft. IVio(or ROF 16b Elect. ElecL 0 0 S 2 $543 2.12
Molom R&D Fan Motor Eft. Molor ROF 17b Elect. Elect. O 0 61 29 $8,456 2.12
Mok_ REC Fan Motor Eft.Molor ROF 18b Elect. Elect. O 0 48 22 $5,051 2.12
Motom RESTRNT Fan Motor Eft. Mntor ROF 191) Elect. Elect. 0 0 4 2 $383 2.12
Molom SECURITY Fan Motor Eft. Molor ROF 20b Elect. Elect. 0 0 43 20 $4,521 2.12
Molors SHOP Fan Motor Eft.Ma4or ROF 21b Elect. Elect. O 0 38 18 $3,967 2.12
Molors SHOP-ELEC Fan Molor Eft. Motor ROF 22b Eled. ElecL 0 0 186 87 $19,635 2.12
Motors STOR-UH Fan Motor Eft.Molor ROF 231) Bed. Elecl. 0 0 47 22 $4,963 2.12
Motom TERMINL Fan Motor Eft.Molor ROF 24b Elect. Elect. 0 0 97 45 $10,173 2.12
Molom .TRAING Fan Motor Eft.Molor ROF 251) Eled. Elect. O 0 44 20 $4,598 2.12
Motors WHS Fan Motor Eft.Motor ROF 26b Elect. Elect. 0 0 351 164 $36,910 2.12
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Motors ADlVlIN ChilledWater Pump Elf. Motor RI 27a Elect. Elect, 281 NA 281 NA $19.141 1.52
Motors BRK/ADM ChilledWater Pump Eft.Motor RI 28a Elect. Elect. 65 NA 65 NA $4,433 1.52
Motors CHAPEL Chilled Water Pump Eft.Motor RI 29a Elect. Eled. 9 NA 9 NA $,583 1.52
Molors CLINIC ChinedWater Pump Eft.Molor RI 30a Elect. Elect. 3 NA 3 NA $233 1.52
Molors CLUB ChilledWater Pump Elf. Molor RI 31a Elecl. ElecL 3 NA 3 NA $174 1.51
Molors COMCATN ChilledWater Pump Eft.Molor RI 32a Elect. Elect. 6 NA 6 NA $408 1.52
Molom DGR ChilledWater Pump Eft.Motor RI 33a Elect. Elect. 36 NA 36 NA $2,482 1.52
Motors DINING Chilled Water Pump Eft.Motor RI 34,1 Elect. Elect. 27 NA 27 NA $1,823 1.52
Molors GROCERY ChilledWafer Pump Elf. Molor RI 35a Elect. Elect. 14 NA 14 NA $932 1.52
Molors HANGER ChilledWater Pump Eft.Molor RI 36a Elect. Eled. 16 NA 16 NA $1.107 1.52
Molom HOSPITL ChilledWater Pump Eft.Motor RI 37a Elect. Elect. 27 NA 27 NA $1,863 1.52
Molors MISC ChilledWater Pump Elf. Motor RI 38a Elect. Elect. 3 NA 3 NA $233 1.52
Motors MWR ChilledWater Pump Elf. Motor RI 39a Elect. Elect. 36 NA 36 NA $2,446 1.52
Molom PLT-BLD ChilledWater Pump Eft.Motor RI 40a Elect. Elect. 68 NA 68 NA $4,602 1.52
Molors R&D ChilledWator Pump Eft.Molor RI 41a Eled. Eled. 20 NA 20 NA $1,352 1.52
Molom REC Chilled Water Pump Eft.Molor RI 42a Elect. Elect. 4 NA 4 NA $286 1.52
Molors SECURITY ChilledWater Pump Elf. Motor RI 43a Elect. Eled. 6 NA 6 NA $437 1.52
IVk:4ml SHOPJELEC Chilled Water Pump Eft.Motor RI 44a Elect. Elect. 17 NA 17 NA $1,189 1.52
Motors STOR-UH Chilled Water Pump Eft.Mo(or RI 45a Eled. Elect. 3 NA 3 NA $203 1.52
Moio_ TERMINL ChilledWater Pump Elf. Mo4or RI 46a Elect. Elect. 15 NA 15 NA $1,048 1.52
Molors TRNNG ChilledWater Pump Elf. Molor RI 47a Elect. Elect. 15 NA 15 NA $1,048 1.52
Molors WHS ChinedWater Pump Elf. Mo!or RI 48a Eled. Elect. 49 NA 49 NA $3,320 1.52
Motors ADMN Chilled Water Pump Elf. Molor ROF 271) Elect. Elect. 0 NA 281 NA $21,752 1.77

f,_ Molors BRK/ADM Chilled Water Pump Eft.Molor ROF 281) Eled. Elect. 0 NA 65 NA $5,037 1.77

;,_ Molors CHAPEL ChilledWater Pump Elf. Mo(or ROF 291) Eled. ElecL 0 NA 9 NA $662 1.77
_D Molom CLINIC ChilledWater Pump Eft.Molor ROF 30b Elect. Elect, 0 NA 3 NA $265 1.77

Molors CLUB ChilledWater Pump Eft.Motor ROF 31b Elect. Elect. 0 NA 3 NA $198 1.77
Motom COMCATN ChilledWater Pump Elf. Motor ROF 32b Elect. Elect. 0 NA 6 NA $463 1.77
Moto_ DGR ChilledWater Pump Eft.Molor ROF 33b ElecL Elecf. 0 NA 36 NA $2,820 1.77
Molors DINING ChilledWater Pump Eft.Motor ROF 34b Eled. Elect. 0 NA 27 NA $2,072 1.77
Molom GROCERY ChilledWater Pump Elf. Moior ROF 35b Elect. Elect. 0 NA 14 NA $1,059 1.77
Motom HN_GER ChilledWater Pump Eft.Molor ROF 35b Elect. Elect. 0 NA 16 NA $1,25_ 1.77
Motom HCSPfTL ChilledWater Pump Eft.Motor ROF 37b Elect, Elect. 0 NA 27 NA $2.118 1.77
Molors MI.;C ChilledWater Pump Eft.Molor ROF 381) Eled. ElenL 0 NA 3 NA $2=.5 1.77
Molo_ _,WR ChilledWater Pump Eft.Mo(or ROF 39b Eled. ElecL 0 NA 36 NA $2,780 1.77
Molors PLT-BI.D ChilledWater Pump Eft.Molor ROF 40b Elect. Elect. 0 NA 68 NA $5,230 t.77
Mo4ors R&D ChilledWater Pump Eft.Mo(or ROF 41b Elect. Elect. 0 NA 20 NA $1,536 1.77
Molon_ REC ChilledWater Pump Eft.Molor ROF 42b Elect. Elect. 0 NA 4 NA $324 1.77
Molon_ SECURITY ChilledWater Pump Elf. Molor ROF 43b Elect. Elecl. 0 NA 6 NA $497 1.77
Mo(ors SHOP-ELEC ChilledWater Pump Elf. Molor ROF 44b Eied. Elect. 0 NA 17 NA $1,351 1.77
Molors STOR-UH ChilledWater Pump Eft.Molor ROF 45b Elect. Eke. 0 NA 3 NA $231 1.77
Molors TERIVlNL ChilledWater Pump Elf. Molor ROF 461) Elect. Elect. 0 NA 15 NA $1,191 1.77
Mok)m TRAING ChilledWater Pump Elf. Molor ROF 471) Elect. Elect. 0 NA 15 NA $1,191 1.77
Molors WHS ChilledWMer Pump Eft.Mo(or ROF 48b Elect. Elect. 0 NA 49 NA $3,773 1.77
Mo(ors ADMIN CondenserPump Elf. Mo4k)r RI 49a Eled. Elect. 52 NA 52 NA $3,553 1.52
Molors ADMIN CondenserPump Elf. Molor RI 50a Elect. Eled. 41 NA 41 NA $2,796 1.52
Molors ADMIN CondenserPump Elf. Molor RI 51a Elect. Elect. 6 NA 6 NA $406 1.5"2
Molors ADMIN CondensmPUmp Eft.Motor RI 52a Elect. Eled. 5 NA 5 NA $349 1.52
Molom ADMIN CondenserPump Elf. Motor RI 53a Elect. Elect. 92 NA 92 NA $6,262 1.52
Mok_s BRWADM CondenserPump Eft.Molor RI 54a Elect. Elect. 39 NA 39 NA $2,650 1.52
Molors BRK/ADM CondenserPump Eft.Motor RI 55a Elect. Eled. 5 NA 5 NA $349 1.52
Motors BRK/ADM CondenserPUmp Eft.Motor RI 56a Elect. Elecl. 5 NA 5 NA $349 1.52
Motors BRK/ADM CondenserPump Eft.Molor RI 57a Elect. Elect. 5 NA 5 NA $349 1.52
Motors DGR CondenserPump Elf. Molor RI 58a Elect. Elect. 9 NA 9 NA $641 1.52
Mottos DINING CondenserPump Eft'.Molor RI ,59a Elect. Elect. 7 NA 7 NA $466 1.52
Molors HOSPITL CondenserPump Eft.Molor RI 60a Elect. Elect. 27 NA 27 NA $1,864 1.52
Molom M_'R CondenserPump Elf. Motor RI 61a Elect. Elect. 9 NA 9 NA $582 1.52
Molors TRAING CondenserPump Elf. Molor RI 62a Elect. Elecl. 4 NA 4 NA $291 1.52
Motors WHS CondenserPump Elf. Motor RI 63a Elect. Elect. 5 NA 5 NA $349 1.52
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Motors ADMIN Condenser Pump Eft. Motor ROF 49b Elect. Elect. 0 NA 52 NA $4,038 1.77
Motors ADMIN CondenserPump Eft. Motor ROF 501) Elect. Elect. 0 NA 41 NA $3,177 1.77
Molors ADMIN CondenserPump Eft. Motor ROF 51b Elect. Elect. 0 NA 6 NA $463 1.77
Mntors ADMIN CondenserPump Eft.Motor ROF 52b Elect. Elect. 0 NA 5 NA $397 1.77
Motors ADMN Condens_ Pump Eft.Motor ROF 531) Eled. Elect. 0 NA 92 NA $7,116 1.77
Molors BRK/ADM CondenserPump Eft.Motor ROF 54b Elect. Elect. 0 NA 39 NA $3.012 1.77
Mntors BRK/ADM CondenserPump Eft.Molor ROF 551) Elect. Elect. 0 NA 5 NA $397 1.77
Mntom BRK/ADM CondenserPump Eft.Motor ROF 561) Elect. Elect. 0 NA 5 NA $397 1.77
Mntors BRK/ADM CondenserPump Eft.Motor ROF 57"o Eled. Elect. 0 NA 5 NA $397 1.77
Motors DGR CondenserPump Eft.Motor ROF ,581) Elecl. Elect. 0 NA 9 NA $728 1.77
Molom DINING CondenserPump Eft.Motor ROF 5gb Elect. Elect. 0 NA 7 NA $530 1.77
Motors HOSPITL Condens_ Pump Eft.Motor ROF 601) Eled. Elect. 0 NA 27 NA $2,118 1.77
Mntonu MWR CondenserPump Eft.Motor ROF 61b Elect. Elect. 0 NA 9 NA $662 1.77
Motors TRNNG CondenserPump Eft.Motor ROF 62b Eled. Elect. 0 NA 4 NA $331 1.77
Mo4om WHS CondenserPump Eft.Motor ROF 63b Elect. Elect. 0 NA 5 NA $397 1.77
Molom litigation IrdgattonPump Eft.Motor RI 64a Elect. Elect. 0 NA 0 NA -$57 0.49
Molonu Inigatlon IrdgatlonPump Eft.Molor RI 65a Elect. Elect. 0 NA 0 NA .$171 0.49
Motors lerigation IrrigationPump Eft.Motor RI 66a Elect. Elecl. 1 NA 1 NA -$456 0.49
Molom Irdgatlon IrrigationPump Eft.Motor RI 67a Elect. Elect. 2 NA 2 NA .$855 0.49
Molom Inlgatlon IrdgationPump Eft.Motor RI 68a Elect. Elect. 29 NA 29 NA .$10`257 0.49
Motors Irrigation IrrigationPump Eft.Motor RI 69a Elecl. Elect. 18 NA 18 NA -$6,411 0.49
Motors bflgatton IrrigationPump Eft. Motor R! 70a Elect. Elect. 6 NA 6 NA .$2`279 0.49
M_-_ws SouthPlant Savage Pump Eft. Motor R! 71a Elect. Elect. 1 NA 1 NA $88 1.79

(_ Molors Soulh Plant _ Pump Eft. Motor RI 72a Elect. Elect. 2 NA 2 NA $177 1.79
F_k_rs SoulhPlant SewagePump Eft.Motor RI T3a Elect. Elect. 0 NA 0 NA .$137 0.39

O Moloru SoulhPlant Sev_ge Pump Eft.Motor RI 7,1a Eled. Elect. 0 NA 0 NA .$205 0.39
Motors SouthPlant Sev_ie Pump Eft.Motor RI 75a Elect. Elect. 0 NA 0 NA -$342 0.39
Molom SouthPlant SewagePump Eft.Motor RI 76e Eled. Elect. 8 NA 8 NA $663 1.79
Motors SoulhPlant Sevlge Pump Eft.Molor RI 77a Elecl. Elect. 11 NA 11 NA $884 1.79
Mntors Soulh Plant SewagePump Eft.Molor RI 78a Eled. Elecl. 3 NA 3 NA -$2,394 0.39
MMms SoulhPlant _ Pump Eft.MMm RI 79a Elecl. Elect. 37 NA 37 NA $3,095 1.79
Motors NorthPlant ,Seqem_Pump Eft.Motor RI 80a Elect. Elect. 5 NA 5 NA -,$798 0.65

NoelhPlant SewagePump Eft.Molor RI 81a Elecl. ElecL 7 NA 7 NA -$117 0.93
Mntom NorthPlant ,SewagePump Eft._ RI 82a Elecl. Elecl. 21 NA 21 NA $1,789 1.79
IVlotoru NorthPhant SewagePump Eft.Motor RI 83a Elecl. Elect. 5 NA 5 NA $442 1.79
Molonl NorthPlant Sev_ge Pump Eft.Motor RI 84a Elod. Elect. 1 NA 1 NA .$648 0.42
Mok_ North Plant SewagePump Eft.Motor RI 8,5e Eled. Elect. 3 NA 3 NA .$327 0.71
Molom Nmlh Plant SevmgePump Eft.Motor RI 86a Eled. Elecl. 14 NA 14 NA -,$1,025 0.77

North Plant Sewage Pump Eft.Molor RI 87-, Elect. Elect. 21 NA 21 NA -$3.190 0.65
Molors Lift Station Lift StationPmnp Eft.Motor RI 88a Elect. Elect. 17 NA 17 NA -$1,691 0.72
Mo(ors Lin Stallon _ _ Pump Eft Motor RI 89a Eled. Elect. 22 NA 22 NA -$2.193 0.72
Molors Lift Station LiftStatk)nPump Eft.Motor RI 90o Elect. Elect. 10 NA 10 NA -$940 0.72
Mo(ors LIRStation Lift StationPump Eft.Motor RI 91s Elect. Elect. 33 NA 33 NA -$3,289 0.72
Molom Irrigation IrrigationPump Eft.Mo4or ROF 64b Elect. Elect. 0 NA 0 NA -$6 0.93
Motors Irrigation IrrigationPump Eft.Motor ROF (SSb Elect. Elect. 0 NA 0 NA -$18 0.93
Molom Irdgatk_n Irrigatk_ Pump Eft.Motor ROF 65b Elecl. ElecL 0 NA 1 NA -$47 0.93
Motors Intgation IrrigationPump Eft.Motor ROF 671) Eled. Elect. 0 NA 2 NA -$88 0.93

Irrigation IrrigationPump Eft.Motor ROF 68b Elecl. Elect. 0 NA 29 NA -$1,053 0.93
Mo(om liTigation IrrigationPump Eft.Motor ROF 6CJb Eled. Eled. 0 NA 18 NA -$658 0.93
Mntom Icrigation IrrigationPump Eft.Motor ROF 70b Eled. Elect. 0 NA 6 NA .$234 0.93
Motors SouthPlant SewagePump Eft. Motor ROF 71b Elect. Elect. 0 NA 1 NA $85 1.99
Motors South Plant Sewage Pump Eft. Motor ROF 72b Elect. Elect. 0 NA 2 NA $170 1.99
Mntom South Plant Sev_ Pump Eft. Molor ROF 73b Elect. Elect. 0 NA 0 NA -$26 0.65
Molom Soulh Plant SewagePump Eft. Mofor ROF 741) Elecl. Elecl. 0 NA 0 NA -$39 0.65
Motors South Plant SevmgePump Eft.Molor ROF 7,51) Elect. Elect. 0 NA 0 NA -$65 0.65
Motors Sotdh Plant SewagePump Eft.Motor ROF 76b Elect. Elect. 0 NA 8 NA $638 1.99
Motors South Plant _ Pump Eft.Motor ROF 771) Elect. Elect. 0 NA 11 NA $851 1.99
Molors South Plant SewagePump Eft.Motor ROF 781) Elecl. Elect. 0 NA 3 NA -$454 0.85
Motors South Plant Sewag_Pump Eft.Motor ROF 791) Elect. Elect. 0 NA 37 NA $2,977 1.99
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Motom Nodh Plant SewagePump Eft. Motor ROF 80b Elect. Elect. 0 NA 5 NA $97 1.06
Motors North Plan! SewagePump Eft. Motor ROF 81b Elect. Eled. 0 NA 7 NA $373 1_
Molors Nodh Plant SewagePump Eft.Motor ROF 82b Elect. Eled. 0 NA 21 NA $1,701 1.99
Motors Nodh Plant Sewage Pump Eft.Motor ROF 83b Elect. Elect. 0 NA 5 NA $425 1.99
Motors Nodh Plant SewagePump Eft.Motor ROF 84b Elect. Elect. 0 NA 1 NA -$107 0.87
Motom Nodh Plant SewagePump Eft.Motor ROF 85b Elect. Eled. 0 NA 3 NA $93 1.11
Motors Nodh Plant SewagePump Eft.Motor ROF 86b Elect. Elect. 0 NA 14 NA $550 1.16
Motors NorthPlant SewagePump Eft.Motor ROF 871) Elect. Elect. 0 NA 21 NA $388 1.06
Motors LiftStation LiftStationPump Elf. Motor ROF 88b Elect. Elect. 0 NA 17 NA $550 1.12
Molom Lift Station LiftStationPump Eft.Motor ROF 89b Eled. Eled. 0 NA 22 NA $714 1.12
Motors LiftStation LiftStation Pump Eft.Motor ROF 90b Elect. Elect. 0 NA 10 NA $306 1.12
Motom LiftStation LiftS;ationPump Eft.Motor ROF 91b Elect. Elect. 0 NA 33 NA $1,070 1.12
Refrigerator APPR PFY50 RF-1 Eft.Refdg. RI 1 Elect. Eled. 7 4 7 4 -$566 0.68
Refrigerator Capeharl Hsg RF-2 Eft.Refrtg. RI 2 Elect. Elect. 2,270 1.184 2,270 1.184 -$188,420 0.68
Refrigerator Wheny I-Isg RF-3 Eft.Refrig. RI 3 Elect. Elect. 1,259 657 1,259 657 -$104,489 0.68
Refrigerator Temp.Lod.Fac. RF.4 Eft.Refrig. RI 4 Elect. ElecL 132 69 132 69 -$10,939 0.68
Refrlgendor Dormllorles RF-5 Eft. Refrig. RI 5 Elect. Elecl. 527 275 527 275 .$32,822 0.7_.
Refdgerator VOQ RF-6 Eft.Refrig. RI 6 Elect. Eled. 161 84 161 84 -$10,007 0.72
Transpod. Sedan Compact,4 psgr,Class II CNG Vehicle RI B102 Gas NG 69 0 69 0 $89,939 2.67
Transpod. Sedan Midsize.5 psgr,Class I! (See Note 1) CNG Vehicle RI B103 Gas NG 0 0 0 0 .$11,367 -0.42
Transpod. Sedan Compacl. Law Enforcemenl.Class II CNG Vehicle RI B106 Gas NG 126 0 126 C $113,505 4.78
Transpod. Wag_ StationWagon.Compact.Class II CNG Vehicle RI B150 Gas NG 41 0 41 0 $15,875 1.35
Transpod. Amt_Jlance Modular.4x2 CNG Vehicle RI B162 Gas NG 27 0 27 0 $44,218 5.91

(_ Translxxt. Ambulance I_dular, 4x4 CNG Vehicle RI B163 Gas NG 3 0 3 0 -$2,171 0.76
;,_ Transpod. Truck PanelTruck,4x2, 6,999 GVW & und_ CNG Vehicle RI B168 Gas NG 112 0 112 0 $133,953 2.44

Transpod. Truck Multistop.4x2, 12,500-16,999GVW CNG Vehicle RI B177 Gas NG 3 0 3 0 -$8,087 0.33
Transport. Truck Muir|stop,4x2.8,500-12,499 GVW CNG Vehicle RI B178 Gas NG 2 0 2 0 -$1,070 0.64
Transpod. Truck Carryall.4x2.6,999 GVW &under CNG Vehicle R! B185 Gas NG 113 0 113 0 _94,229 2.26
Transpod. Truck Carryall,4x2, 7 DAX CNG Vehicle R| B168 Gas NG 29 0 29 0 $28,912 2.61
Tmnspod. Truck Canyall, 4x4. 7,500 GVW CNG Vehicle RI B190 Gas NG 5 0 _ 0 $7,533 3.51
Transpod. Truck Carryall,4x2. Cony.15 psgr,7,700 GVW CNG Vehicle RI B192 Gas NG 18 0 td 0 $20,200 3.24
Transpod. Truck Car,fall. Low S|lhouefle,4](2,7,100 GVW CNG Vehicle R! B193 Gas NG 0 0 0 0 -$3,294 -0.10
Tnmspod. Truck I._!!ky.4x4.6,0(X) GVW CNG Vehicle RI B198 Gas NG 0 0 0 0 -$3,511 -0.17
Transpod. Pickup Compact.4x2, 4,599 GVW & under CNG Vehicle RI B200 Gas NG 209 0 209 0 $132,901 1.47
Transpod. Pickup Compact. 4x2.4,600-5,799 GVW CNG Vehicle RI B204 Gas NG 79 0 79 0 $74,430 2.18
Tmnspod. Pickup 4 dr cab. 4x2, 5,500 GVW CNG Vehicle RI B217 Gas NG 71 0 71 0 $45,878 1.76
Transpod. Pickup 4 dr cab. 4x4. 7,000-8510 GVW CNG Vehicle RI B222 Gas NG 60 0 60 0 $40,840 1.91
Tmnslx)d. Truck Cargo,4x4.12,499 GVW & under CNG Vehicle R! B237 Gas NG 5 0 5 0 -$7,615 0.49
Tnmspod. Truck Cargo.4x4, 17,000-20,999GVW CNG Ve,_icle RI B239 Gas HG 4 0 4 O -$5,043 0.44
Transpod. Truck Slake, 4x2.7,000 GVW C'NGVehicle RI !]261 Gas NG 76 0 76 0 $74,554 2.55
Transpod. Bus School.28-29 psgr.4x2 CNG Vehicle RI B121 Diesel NG,Dies 15 0 15 0 $1,293 1.06
Transport. Bus School,42-45 psgr,4X2 CNG Vehicle RI B130 Dfiesel NG,Dies 9 0 9 0 $22,899 3.86
Tmnspod. Bus Intarcily,41-51 pagr,4x2 CNG Vehicle RI B139 Diesel NG,Dias 10 0 10 0 $13,509 438
Transpod. Truck Mutt|stop.4x2.8,499 GVW &under CNG Vehicle RI B176 Diesel NG.Dies 32 0 32 0 $9,940 1.25
Transtx_. Truck Multlstop.4x2. l-Ion CNG Vehicle RI B180 Diesel NG.Dies 9 0 9 0 $10,486 1.50
Transpod. Bus 16 pagr.4x2 C'NG Vehicle RI B184 Diesel NG.Dies 5 0 5 0 $5,056 2.26
Transpod. Truck Canyall. 4x2,Cony.9 psgr CNG Vehicle RI B191 Diesel NG.Dies 4 0 4 0 -$192 0.94
1-ranepod. Pickup Compact.4x4.4,600-5.fcJgGVW CNG Vehicle RI B211 Dfimel NG,Dies 2 0 2 0 $832 128
Transpod. Truck Stake,4](2,12,500-16,999GVW, 1-1/2 ton CNG Vehicle RI B264 Diesel NG,Dies 10 0 10 0 $12,969 1.72
Trarmpod. Truck Stake,4x2.10,000 GVW CNG Vehicle RI B265 Diesel NG.Dles 26 0 26 0 $19,797 1.82
Transpod. Truck Tractor,4x2,24,000.44,500 GVW CNG Vehicle RI B353 Diesel NG,Dies 29 0 29 0 $15,258 2.02
Transpod. Truck Tractor.6x4.24,000.44,500 GVW CNG Vehicle RI B361 Diesel NG.Dies 33 0 33 0 $199,322 17.61
Transpod. Tractor Whse. 4.0(X)-6.99_ CWGVehicle RI E801 Gas NG 16 0 16 0 $28,480 1.95
Tmnspod. Forklift 2,000-5,9990,ST CNG Vehicle R! E830 Gas NG 1 0 1 0 $2,745 2.37
Tmnspod. Forklift 2,000-5,999S,PT CNG Vehicle RI E831 Gas NG 13 0 13 0 $36,062 2.80
Transport. Foddifl 6,000-9,ggg0,PT CNG Vehicle R! E832 Gas NG 1 0 1 0 $3,315 1.83
Transpod. Forklift 4,000_, PT CNG Vehicle RI E816 Diesel NG,Dkm 8 0 8 0 $25,093 1.76
Transport. Forklift 6,000-6,200J, PT CNG Vehicle RI E822 Diesel NG,Dias 12 0 12 0 $33,853 1.94
Transpod. Forklift 15,000# CNG Vehicle RI E824 Diesel NG,Dies 2 0 2 0 -$4,865 0.77
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Transpod. Lin Platform,40K, 463L CNG Vehicle RI E940 Diesel NG,Dins 2 0 2 0 $34,803 9.70
Transport. Foddifl Huster,463L, 10K CNG Vehicle RI Eg'rj6 Diesel NG,Dies 2 0 2 0 -$5,437 0.55
Tmnslx)rt. Forklift Nlla Chalmars,4631.,10K CNG Vehicle RI E957 Diesel NG.Diea 3 0 3 0 $12,057 2.34
Tmnspod. Forklift AT(463L), 10K CNG Vehicle RI E958 Diesel NG,Dies 5 0 5 0 -$7,525 0.37
Tmnspod. Sedan Compacl, 4 psgr,Class II CNG Vehicle ROF 8102 Gas NG 0 0 69 0 $67,974 2.66
TmnsFort. Sedan Midsize,5 psgr,Class II (See Nole 1) CNG Vehicle ROF 8103 Gas NG 0 0 0 0 -,$9.201 -0.35
TranslpOd. Sedan Compact, Law Enforcement,Class II CNG Vehicle ROF B106 Gas NG 0 0 126 0 $101,138 4.65
Transport. Wagon StationWagon, Compact,Class II CNG Vehicle ROF 8150 Gas NG 0 0 41 0 $10,428 1.27
Transpod. Ambulance Modular,4x2 _ Vehicle ROF B162 Gas NG 0 0 27 0 $27,065 4.96
Tmnspod. Ambulance Modular,4x4 CNG Vehicle ROF B163 Gas NG 0 0 3 0 .$2.241 0.67
Tmnspod. Truck PauelTruck,4X2,8,999GVW&under CNGVehide ROF 8168 Gas NG 0 0 112 0 $99,967 226
Tmnspod. Truck MuItistop,4x2, 12,500-18,999GVW CNG Vehicle ROF B177 Gas NG 0 0 3 0 -$6,906 0.33
Translx)rt. Truck MuItistop,4](2,8,500-12,499 GVW CNG Vehicle ROF B178 Gas NG 0 0 2 0 -$972 0.62
Tramr4xxt. Truck Canyatl, 4x2,6,999GVW&undm CNGVehtde ROF 8185 Gas NG 0 0 113 0 $70,622 2.10
Transport. Truck Cam/all, 4x2, 7 DAX CNG Vehicle ROF B188 Gas NG 0 0 29 0 $21,836 2.42
Tmnspod. Truck Carryall,4x4, 7,5(X)GVW CNG Vehicle ROF B190 Gas NG 0 0 5 0 $5,715 3.23
Transport. Truck Cam/all, 4x2,Cony, 15 I)sgr,7,700 GVW CNG Vehicle ROF 8192 Gas NG 0 0 18 0 $15,415 3.00
Transtpod. Truck Carryall,Low Sllhouelle,4x2, 7,100 GVW CNG Vehicle ROF 8193 Gss NG 0 0 0 0 -$2,714 -0.06
Transpod. Truck Utility,4x4,6,000 GVW CNG Vehicle ROF B198 Gaz NG 0 0 0 0 .$2,875 -0.12
Transport. Pickup Compect,4x2,4,599GVW&under CNGVehtde ROF B200 Gas NG 0 0 209 0 $89,363 1.37
Tmmqx)d. Pickup Compect, 4x2,4,600-5,799 GVW CNG Vehicle ROF 8204 Gas NG 0 0 79 0 $55,298 2.03
Transport. Pickup 4drcab, 4x2,5,500GVW CNGVehicle ROF B217 Gas NG 0 0 71 0 $29,930 1.81
Transpod. Pickup 4 dr cab, 4x4, 7,000-8510 GVW CNG Vehicle ROF 8222 Gss NG 0 0 60 0 $29,989 1.78

f,_ Trsnslx)rt. Truck Cargo,4x4, 12,499GVW &under CNG Vehicle ROF B237 Gas NG 0 0 5 0 -$6,670 0.48

Transport. Truck Cargo,4x4, 17,000-20,999GVW CNG Vehicle ROF B239 Gas NG 0 0 4 0 .$,1,285 0.42Transpod. Truck Stake, 4x2, 7,000 OVW CNG Vehicle ROF B261 Gas NG 0 0 76 0 $51,696 2.31
!_ Tmnspod. Bus School.28-29 psgr.4](2 CNG Vehicle ROF B121 Diesel NG,Dias 0 0 15 0 -$1,096 0.93

Tmnspod. Bus School,42-45 psgr,4x2 CNG Vehicle ROF B130 Diesel NO,Dins 0 0 9 0 $13,431 321
Transpod. Bus Intem#y,41-51 pagr,4x2 CNG Vehicle ROF 8139 Diesel NG,Dkm 0 0 10 0 $9,093 3.88
TmnsporL Track Multiatop,4x2,8,499 GVW & under CNG Vehicle ROF 8176 Diesel NG,Dkm 0 0 32 0 $5,924 1.18
Tmnspod. Truck Multislop,4](2,l-ton CNG Vehicle ROF 8180 Diasat NG,Diea 0 0 9 0 $6,942 1.39
Transpod. Bus 16 I_gr, 4](2 CNG Vehicle ROF 8184 Diasel NG,Diee 0 0 5 0 $3,713 2.09
Translx_. Truck Cam/alt, 4x2, Cony,9 psgr CNG Vehicle ROF B191 Diesel NG,Dkm 0 0 4 0 -$273 0.89
Transport. Pickup Compect,4x4,4,600-5,799GVW CNGVehicle ROF B211 Diesel NG,Diea 0 0 2 0 $508 1.20
Transpod. Track Stake,4x2,12,500-18,999GVW, 1-1t2ton CNGVehicle ROF B264 Diesel NG,Diee 0 0 10 0 $8,110 1.55
Transpod. Truck Stake,4x2,10,000 GVW CNG Vehicle ROF B265 Diesel NG,Dlns 0 0 26 0 $12,957 1.66
TranslX)d. Track Traclor,4x2, 24,000-44,500 GVW CNG Vehicle ROF B353 Diesel NG,Diee 0 0 29 0 $9,519 1.80
Transpod. Truck Tractor,6x4, 24,000-44,500 GVW CNG Vehicle ROF 8361 Diesel NG,Diee 0 0 33 0 $132_22 14.94
Transpod. Tractor Whee, 4,000-6,9cJgli CNG Vehicle ROF E801 Gas NG 0 0 18 0 $_,6,610 1.70
Tmnspod. Forklift 2,000-5,999#, ST CNG Vehicle ROF E830 Gas NG 0 0 1 0 $1,666 2.05
Tmnspod. Foddifl 2,0(X).5,99cJ#,PT CNG Vehicle ROF E831 Gas NG 0 0 13 0 $24,636 2.50
Transpod. Forklift 6,000-9,999#, PT CNGVehlcle ROF E832 Gas NG 0 0 1 0 $2,096 1.64
Tmnspod. Forklift 4,00GI, PT CNG Vehicle ROF E816 Diesel NG,Dies 0 0 8 0 $17,355 1.62
Transport. Forldill 6,000-6,21XW,PT CNGVehicle ROF E822 Diesel NG,Dins 0 0 12 0 $21,705 1.73
Tmnspod. Forklift 15,0001 CNGVehJcle ROF E824 Diesel NG,Dins 0 0 2 0 .$5,068 0.71
Tmnspod. Lift Ptatfmm,401(,463L CNG Vehicle ROF E940 Diesel NG,DIOs 0 0 2 0 $26,479 8.74
Tmnspod. Forklift Huater,463L, 10K CNG Vehicle ROF E956 Diesel NG,Dtee 0 0 2 0 -$4,663 0.51
Tmnspod. Forklift Allis Chalmem,463L, 11)1( CNG Vehicle ROF E957 Diesel NG,Dtas 0 0 3 0 $7.249 2.02
Tmnspod. Forklift AT(463L), 10K CNGVehide ROF E958 Diesel NG,Dkm 0 0 5 0 -$6,202 0.37
Tmns.&Dtat. N. Substation Transformers ImpvdSiliconSteel RI 1 Elect. Elect. 1 0 1 0 -$1,069 0.11
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 2 Bed. Elect. 1 0 1 0 -$214 0.82
Tmns.&Dtat. N. Substation Transformem ImpvdSiliconSteel RI 3 Bed. Elect. 1 1 1 1 -$565 0.81
Tmns.&DtsL N. Substation Transformem ImpvdSiliconSteel RI 4 Eiod. Elect. 1 0 1 0 .$1,351 0.10
Trarm.&Diat. N. Substation Tmnsformem ImpvdSiliconSteel RI 5 ElecL Elect. 3 1 3 1 -$1,114 0.62
Trans.&Okd. N. Substation Transformers ImpvdSiliconSteel RI 6 Bed. Elect. 3 1 3 1 -$3,369 0.44
Trans.&Diat. N. Substation Tmnsformem ImpvdSiliconSteel RI 7 Bed. Elect. 7 3 7 3 -$2,666 0.62
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 8 Elect. Elect. 4 1 4 1 -$6,499 0.14
Trans.&DisL N. Substation Transformers ImpvdSiliconSteel RI 9 Elect. Elect. 8 3 8 3 -$3.250 0.82
Tmns.&Diat. N. Substation Tmnsformem ImpvdSiliconSteel R! 10 Elect. Elect. 4 2 4 2 -$4,943 0.44



Table 3.4
All EROs: Annual Energy and Demand Reductions

FuA Full
First-Year Fimt-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Descdplion RI or Exisling Resulting Savings Savings Savings Savings Value Investment
Categocy Type Equipment ofERO ROF ID Fuel Fuel (MBlu) (INV-rno) (MBtu) (IdN-mo) (19g3 $) Ratio

Tmns.&Dkd. N. Substation Transformers ImpvdSiliconSteel RI 11 Elect. Elect. 1 1 1 1 -$2,629 O.11
Tmns.&DisL N. Substation Transformers Iml)vdSiliconSteel RI t2 E.led. Elect. 4 2 4 2 -$1,219 0.84
Trans.&Diat. N. Substation Transformers ImpvdSiliconSteel RI 13 Eled. Elect. 28 11 28 11 -$25,,969 0.46
Tmns.&DisL N. Substation Transformers ImpvdSiliconSteel RI 14 Elect. Elect. 13 5 13 5 -$13,470 0.40
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 15 Bed. Elect. 13 5 13 5 -$19.371 0.14
Trans.&Dist. N. Substation Transformem ImpvdSiliconSteel RI 16 Elect. Elect. 8 3 8 3 -$2,081 0.84
Trans.&Dist. N. Substation Transformers ImpvdSilicon,('reel RI 17 Bed. Elect. 34 14 34 14 .$30_27 0.47
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel R! 18 Elect. Elect. 16 6 16 6 -,$20,828 0.21
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 19 Bed. Elect. 24 10 24 10 .$33.948 0.14
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 20 Elect. Elect. 5 2 5 2 -$7,351 0.16
Trans.&Dist. N. Substation Transformem ImpvdSiliconSteel RI 21 Elacl. Eled. 19 8 19 8 .$25,394 0.37
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 22 Elect. Elect. 4 2 4 2 -,$8,394 0.13
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 23 Elect. Elect. 1 0 I 0 -$674 0.44
Tmns.&DisL N. Substation Tmnsformem ImpvdSiliconSteel RI 24 Bed. ElecL 1 0 1 0 .$1,247 0.17
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconStest RI 25 Bed. Elect. 1 0 1 0 -,$1,087 028
Tmns.&DisL N. Substation TmnsfonTmm ImpvdSiliconSteel RI 26 Bed. Elect. 1 0 1 0 .$1,351 0.10
Tmns.&Dtat. N. Substation Transformers ImpvdSiliconSteel RI 27 Elect. Elect. 1 0 1 G .$127 0.92
Trans.&Dist. N. Substation Tmnsformem Impel SiliconSteel RI 28 Bed. Eled. 5 2 5 2 .$10,472 0.13
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 29 Elect. Elect. 3 1 3 1 -$495 0.92
Trans.&Dist. N. Substation Transformem ImpvdSiliconSteel RI 30 Bed. Elect. 1 0 1 0 -$165 0.92
Trans.&Diat. N. Substation Transformem ImpvdSiliconSteel RI 31 Bed. Elect. 1 0 1 0 .$1,4.q5 026
Trans.&Diat. N. Substation Transformers ImpvdSiliconSteel RI 32 Elect. Elect. 1 0 1 O .$186 0.93
Trans.&Dist. N. Substation Transforrnem ImpvdSiliconSteel RI 33 Elect. Elect. 1 0 1 0 -$444 0.82

¢_ Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 34 Fled. Elect. 15 6 15 8 -$25,994 0.14

_,t Tmns.&Dist. N. Substation Tmnsfonnem ImpvdSiliconSteel R! 35 Elect. Elect. 4 2 4 2 .$715 0.92
Trans.&Diat. N. Substation Transforrnem ImpvdSiliconSteel RI 35 Eled. Elect. 4 2 4 2 .$7,275 O.18
Trans.&Dist. N. Substation Tmnsformem impvdSiliconSteel RI 37 ElecL Elect. 22 9 22 9 -$41,014 0.14
Tmns.&DisL N. Substation Transfonnem ImpvdSiliconSteel RI 38 ElecL Elect. 10 4 10 4 -$11,534 0.44
Trans.&Dist. N. Substation Tramd'ormem ImpvdSiliconSteel RI 39 Elect. Elect. 13 5 13 5 -$18,880 O.16
Trans.&Dtsl. N. Substation Transformem ImpvdSiliconSteel RI 40 Eled. Elect. 2 1 2 1 -$847 0.81
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 41 Elect. Elect. 4 2 4 2 -$7,690 0.14
Trans &Dist. N. Substation Transformers ImpvdSiliconSteel RI 42 ElacL Elect. 4 2 4 2 .$7,888 0.11
Trans.&Disl. N. Substation Tmnsformem ImpvdSiliconSteel RI 43 Elect. Elect. 8 3 8 3 .$7,420 0.44
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 44 Eled. Elect. 8 3 8 3 -$11,027 0.16
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 45 Elect. Elect. 11 4 11 4 -$17,034 O.41
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 46 Elect. Elect. 19 8 19 8 -$25,394 0.37
Tmns.&Dkd. N. Substation Transformem ImpvdSilicoflSteel RI 47 Elecl. Elect. 4 1 4 1 -$1,333 0.82
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 48 Elecl. Elect. 1 0 1 0 -$119 0.94
Trans.&Diat. N. Substation Transformers ImpvdSiliconSteel RI 49 Elect. Elect. 2 1 2 1 -$1,479 0.47
Trans.&Dist. N. Substation Transformem ImpvdSiliconSteel RI 50 Elecl. Elect. 2 1 2 1 .$2,343 0.16
Tmns.&Disl. N. Substation Tmnsformem ImpvdSiliconSteel RI 51 Elect. ElecL 5 2 5 2 -$3,771 0.49
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel R! 52 Eled. Elect. 5 2 5 2 -$6,233 0.17
Trans.&Dist. N. Subslation Transfmmem ImpvdSiliconSteel RI 53 ElacL Elacl. 4 2 4 2 -$5,500 0.32
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 54 Elect. Elect. 8 3 8 3 -$10,451 0.43
Tmns.&Dkd. N. Substation Transforrrmm ImpvdSiliconSteel RI 55 Elect. Elect. 4 2 4 2 -$5,530 0.40
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel R! 56 EiecL Elect. 4 2 4 2 -$7.9gg 0.13
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 57 Eled. Elect. 4 2 4 2 -$8,197 0.11
Trans.&Dist. N. Substation Tmm;forrners ImpvdSiliconSteel R! 58 Elect. Elect. 7 3 7 3 -$6,033 0.46
Trans.&Dist. N. Substation Transfonnem ImpvdSiliconSteel R! 59 Elect. Elect. 7 3 7 3 -,$6,757 0.40
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 60 Elect. Elect. 7 3 7 3 -,$9,633 0.14
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 61 Eled. ElecL 8 3 8 3 .$2,201 0.83
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 62 Elect. Elect. 24 9 24 9 -,$20,559 0.46
Trans.&Dist. N. Substation Transformers ImpvdSWmonSteel RI 63 Elect. Elect. 8 3 8 3 -$10.978 0.14
Trans.&Dist. N. Substation Transformers ImpvdSllio0nSteel RI 84 Elect. ElacL 9 4 9 4 -$7,286 0.47
Trans.&Dist. N. Substation Tmnsformem ImpvdSiliconSteel RI 65 Elect. Elect. 3 1 3 1 -$1,888 0.49
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 66 Elect. ElecL 8 3 8 3 -$10,704 0.16
Trans.&Dist. N. Substation Tmnsfmmers ImpvdSiliconSteel RI 67 Elect. Elect. 4 2 4 2 -$4,497 0.44
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 68 Elecl. Elect. 8 3 8 3 -$10,451 0.43
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 69 Elecl. Elect. 7 3 7 3 -$6,033 0.46



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
Fbst-Year F'..st-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Descriplion RI or Exisling Resulling Smogs Savings Savings Savings Value Inveslmenl
Category Type Equipment of ERO ROF ID Fuel Fuel (lVlBIu) (kW-mo) (M_) (kW-mo) (1993 $) Ratio

Trans.&Disl. N. Substation Transformers Imlwd SiliconSteel RI 70 Elecl. Elecl. 7 3 7 3 .$9,633 0.14
Trans.&DisL N. Substation Transformers ImpvdSiliconSteel RI 71 Elecl. Elect. 8 3 8 3 .$2_01 0.83
Trarm.&Diat. N. Substation Tramdonners ImpvdSiliconSteel RI 72 E._cl. Elecl. 8 3 8 3 -$6,853 0.46
Trans.&D_l. N. SuIxdation Tmnsfonnem ImpvdSiliconSteel RI 73 Elect. Eiecl. 8 3 8 3 -$7,682 0.40
Trans.&Dist. N. Substation Tmnsfonnm ImpvdSiliconSteel RI 74 Elecl. Elecl. 8 3 8 3 -$10,121 021
Trarm.&Disl. N. Substation Translormem ImpvdSiliconSteel RI 75 Elect. Elecl. 8 3 8 3 -$10,704 0.16
Trans.&Dis:. N. Substalion Tmnsfonnem ImpvdSiliconSteel RI 76 Elecl. Elecl. 24 10 24 10 -$25,006 023
Trans.&DisL N. Substation Translormem ImpvdSiliconSteel RI 77 Elect. Eiecl. 13 5 13 5 -$15,648 031
Trans.&DtsL N. Substation Tmnst_ucmem ImpvdSiliconSteel R! 78 Elect. EiecL 81 32 81 32 -$116,761 0.14
Trans.&Dist. N. Substation Transformers ImpvdSiliconSteel RI 79 Elecl. ElecL 16 6 16 6 -$19,106 022
Trlns.&Dtat. N. Substation Tmnsfonnens ImpvdSiliconSteel RI 80 Elect. Elecl. 26 10 26 10 -$22,968 020
Tmrm.&Dtsl. N. Substation Tmnsformem ImpvdSiliconSteel RI 81 Elect. Elect. 31 13 31 13 -125,994 021
Trans.&Dtsl. S. Substation Transformers ImpvdSiliconSteel RI 82 Elect. ElecL 1 0 1 0 -$90 0.93
Trans.&Diat. S. Substation Transformers ImpvdSiliconSteel RI 83 Elect. Elecl. 1 0 1 0 .$2,084 0.13
Tmns.&Disl. S. Substation Tmnsformem ImpvdSiliconSteel RI 84 Elect. ElecL 1 0 1 0 -$127 0_q2
Tmrm.&Diat. S. Subsbdion Transformers ImpvdSiliconSteel RI 85 Elect. Elecl. 1 0 1 0 -$849 0.44
Trans.&Dial. S. Substation Transformers ImpvdSiliconSleet RI 88 Ek_l. Elecl. 3 1 3 1 .$5_J6 0.13
Trans.&Dial. S. Substation Transformem ImpvdSiliconSteel R! 87 Elect. Elect. 4 1 4 1 -$1,699 0.78
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel RI 88 Elect. Elecl. 7 3 7 3 .$12,997 0.14
Trans.&Dtsl. S. Subs_ion Tmnsfmmem ImpvdSiliconSteel RI 89 ElecL Elecl. 4 2 4 2 -$1,625 OJI2
Trins.&Disl. S. Substation Tmnsformem ImpvdSiliconSteel RI 90 Elect. Elecl. 4 2 4 2 -$2,467 0.72
Trmm.&Dtat. S. Substation T_ ImpvdSiliconSteel RI 91 Elect. Elecl. 4 2 4 2 -I5,813 035
Trans.&Dtsl. S. Subatation Tmnslommm ImpvdSiliconSteel RI 92 Elect. Elecl. 2 1 2 1 -$610 0J14
Trlns.&Diat. S. Substation Transfonnem ImpvdSiliconSteel RI 93 Elect. Elecl. 6 3 6 3 -$2,367 0.79
Trans.&Di_. S. Substalion Tran_ormem Iml_d SiliconSteel RI 94 Elecl. Elecl. 9 3 9 3 -$12_M6 0.16

4_ Trmm.&Dtsl. S. Substation Tmnsforme_ ImpvdSiliconSteel RI 95 Elect. Elecl. 8 3 8 3 -I2,714 0.79
Trum.&Diat. S. Substation Tranatonnem ImpvdSiliconSteel RI 95 Elecl. Elecl. 13 5 13 5 -$11,626 0.47
Trans.&Disl. S. Substalion Trsnsformem ImpvdSiliconSteel RI g7 ElecL ElecL 8 3 8 3 -$8_J9 0,37
Trans.&Dial. S. Substation Transformers ImpvdSiliconSteel RI 98 Elect. Elecl. 19 8 19 8 -$33,082 0.18
Trlns.&Diat. S. Subslltton Transtormem ImpvdSiliconSleel R! 99 Elecl. Fled. 0 0 0 0 -$722 0.12
Trans.&DiM. S. Sul_alton T_ ImpvdSiliconSteel RI 100 Elect. Elecl. 2 1 2 1 -$2,023 0.44
Trarm.&Disl. S. Subs_ion Translorrnem ImpvdSiliconSteel RI 101 Elecl. ElecL 3 1 3 1 .$6296 0.13
Trms.ADtat. S. Substation Trlnsfonnem ImpvdSiliconSteel RI 102 ElecL ElecL 3 1 3 1 .$5_71 0.13
Trlns.&Dtat. S. Substation Transfonnem ImpvdSiliconSteel RI 103 ElecL Bed. 2 1 2 1 -$330 0_2
Trarm.&Dtat. S. Subat_ion Transformem ImpvdSiliconSteel RI 104 Elecl. Ek_l. 11 4 11 4 -$20,944 0.13
Trans.&Dial. S. Sul_atkm Tmnsfonnm Impvd SiliconSt©at RI 105 Elect. EbcL 29 11 29 11 4N9,922 0.14
Trans.&Dial. _;.Substation Transformem ImpvdSiliconSteel RI 106 Elect. Elecl. 83 33 83 33 -$153,802 0.14
Trans.&Disl. S. Substation Trmsfommm ImpvdSiliconSteel RI 107 Elect. Elect. 2 1 2 1 -I2,973 020
Trans.&Dial. S. Substation Transformem ImpvdSiliconStonl RI 108 Elect. ElecL 102 41 102 41 -$151,038 0.16
Trans.&DisL S. Substation Transformers Iml_l SiliconSteel RI 109 ElecL Elecl. 2 1 2 1 .$3_29 0.14
Trans.&Diat. S. Sulslation Translommm ImpvdSiliconSled RI 110 Elecl. Elecl. 19 7 19 7 -$25,730 0.16
Trarm.&Diat S. Substation Tmnslonnem ImpvdSiliconSteel RI 111 Elecl. Elecl. 4 1 4 1 -$8,586 0.11
Trans.&Dist. S. Substation Tmnstonnem ImpvdSiliconSteel R! 112 Elect. Eled. 1 0 1 0 .$165 0_92
Trans.&Disl. S. Substation T_ ImpvdSiliconSteel RI 113 Elecl. Elecl. 4 1 4 1 -$1,099 0.78
Trlns.&Diat. S. Substation Tmnsfonnem ImpvdSiliconSteel RI 114 Elecl. Elecl. 19 8 19 8 -$33,082 0.18
Tmns.&Dtsl. S. Substation Trlnsfonnem ImpvdSiliconSteel RI 115 Elect. Elecl. 2 1 2 1 -12_12 02.1
Trarm.&Dtat. S. Substalion Transfonnem ImpvdSiliconSteel RI 116 Elect. Elecl. 3 1 3 1 -$1,886 0.49
Trans.&Disl. S. Substation Tmnatonnem ImpvdSiliconSteel RI 117 Elect. Elecl. 3 1 3 1 -$2,362 0_37
Trarm.&Dtat. S. Subsl_on T_ ImpvdSiliconSleel RI 118 Elect. Elecl. 3 1 3 1 .$2,470 0,34
Trans.&Disl. S. Substation Transfonnem ImpvdSiliconSteel RI 119 Eled. ElecL 3 1 3 1 .$3,035 0.19
Trans.&Dial. S. Substation Tnmsfonnem ImpvdSiliconSteel RI 120 Elect. Elecl. 5 2 5 2 .$6_J3 0.17
Trans.&Disl. S. Substalion Transfonnem Imp_dSiliconSteel RI 121 Elecl. Elect. 4 2 4 2 .$5,946 026
Tnms.&Diat. S. Subsl_ton Translmmem ImpvdSiliconSteel RI 122 Elect. Elect. 4 2 4 2 -$6,552 0.19
Trans.&Diat. S. Subslation Tmnsfonnem ImpvdSiliconSteel RI 123 Elecl. Elecl. 4 2 4 2 -$7,091 . 0.12
Tnms.&Dtat. S. Subatation Translonne_ ImpvdSiliconSteel RI 124 Elecl. Elecl. 8 3 8 3 -$12_08 0_34
Trans.&Disl. S. Substation Translonnem ImpvdSiliconSteel RI 125 Elecl. Elecl. 4 2 4 2 -$6,885 026
Tnms.&D41. S. Sul_lion Transfon,em ImpvdSiliconSled RI 126 Elecl. Elecl. 8 3 8 3 .$15,m8 0.13
Trans.&Dtsl. S. Substation Transformers Impel SiliconStael RI 127 Elecl. Elect. 7 3 7 3 -$6,757 0.40
Tmns.&Disl. S. Subatation Tmnsfommm ImpvdSiliconSteel RI 128 Elecl. Elecl. 13 5 13 5 .$17,770 021



Table 3.4
All EROs: Annual Ene[gy and Demand Reductions

Full Full
First-Year First-Year I_. Implement. Net Swings

Energy Den_nd Energy Demand Pr_ to
ERO Facility Description RI or Existing Ruulting Savings Savings Savings Smings Vatuo h'weatmo_
Category Type Equipment o(ERO ROF IO . Fuel Fuel (MBtu) (INV-n'_) (MBtu) (INV-mo) (1993 $) Ratio

Trans.&Dist. S. Substation Tmnsformem ImpvdSiliconSteel RI 129 Elect. Elect. 13 5 13 5 419.286 0.14
Trans.&Dist. S+Substation Transformers ImpvdSiliconSteel RI 130 Elect. Elect. 13 5 13 5 -$12,864 0.45
Trans.&Dist. S. Substation Tmnsformem Irnl_ SiliconSteel RI 131 Elect. Elect+ 13 5 13 5 -$15,100 0.36
Trans.&Dist. S. Substation Transformers ImpvdSHtconSteel RI 132 Elect. Elect. 16 6 16 6 -$22,381 0.14
Trans.&DisL S. Substation Transformers ImpvdSiliconSteel RI i33 Eled. Elect. 43 17 43 17 .$51,716 0.16
Trans.&Dist. S. Substation Tramdrorrnem ImpvdSiliconSteel RI 134 Elect. Elect. 3 1 3 1 -$4,685 0.16
Trans.&Dist. S. Substation Transformem Impvd_!!iconSteel RI 135 Elect. Elect. 4 2 4 2 ._7,091 0.12
Tmns.&Disl. S. Substati_ Transformers ImpvdSiliconSteel RI 136 ElecL ElecL 4 2 4 2 .$7,357 020
Trans.&Dist. S Substation Transformers Iml:wdSiliconSteel RI 137 Elect. Elect. 4 2 4 2 -$7,580 0.18
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel RI 138 Elect. Elect. 7 3 7 3 .$7,0ge 0.36
Trans.&Dist. S. Substation Transformers ImpvdSilioonSteel RI 139 Elect. Elect. 7 3 7 3 -$8,616 0.23
Trans.&Dist. N. Substation Tmnsformenz AmorphousCore RI 1 Elect. Elect. 2 1 2 1 -$1,005 0.25
Trans.&Dist. N. Subsfalion T_nsformem Amoq)hous Core RI 2 Eled. Elecl. 2 1 2 1 -$151 0.89
Tmns.&Diat. N. Substation Transformem AmorphousCore RI 3 Eject. Elect. 4 1 4 1 -$453 OM
Trans.&Dist. N. Substation Tmnsfmmem Amoq)housCore RI 4 Elect. Elect. 2 1 2 1 .$1,295 023
Tmns.&DisL N. Subsl;dion Transformers AmocphousCore RI 5 ElecL Elect. 7 3 7 3 -$859 0.87
Tmns.&Diat. N. Substation Tmnsformem Amoq)housCore RI 6 Eled. Elect. 7 3 7 3 -$3,114 0,54
Trans.&Dist. N. Substation Tmnsfonnem ArrmrphousCore RI 7 Elect. Elect. 21 8 21 8 -$1,771 0.90
Trans.&Dist. N. Substation Transformenz Amoq)housCore RI 8 Elect. Elect. 10 4 10 4 -$6,051 028
Trans.&Dist. N. Substation Tmnsformenz Amofl)housCore RI 9 Elect. Elect. 23 9 23 9 .$2,380 0.88
Tmns.&Dtsl. N. Substation Transformers Am_ Core RI 10 Elect. Elect. 12 5 12 5 -$4,513 0.55
Trans.&Dist. N. Substation Tmmdornmm /Zznoq)tmusCore RI 11 Elect. Elect. 4 2 4 2 -$2,485 0.25
Trans.&Dist. N. Subslation Tmnsformem AmmptmusCore RI 12 Elect. Elect. 12 5 12 5 -$593 0`93

f_ Trans.&Dist. N. Substalion Transformers _ Core RI 13 ElecL Elecf. 78 31 78 31 -$21,896 0.80

_) Trans.&Dist. N. Substation Tmnsformem _ Core RI 14 Elect. Elect. 36 14 36 14 .$11,5_ 0.$4Trans.&Dist. N. Substation Transformem _ Core RI 15 ElecL Elect. 36 14 36 14 -$17,491 0.30
f,n Trans.&Dist. N. Substation Translrormem Amoq3housCore RI 16 Elect. Elect. 22 9 22 9 -$837 0.94

Trans.&Dist. N. Sulxdation Tmnsformm Amoq)housCore RI 17 Elect. Elect. 97 39 97 3S -$24,834 0.61
Trans.&Dtat. N. Substation Tmnsfonne_ AmmphousCore RI 18 Elecl. Elect. 45 18 45 18 -$18,33g 038
Trans.&Dist. N. Substation Transfonnem AmorphousCore RI 19 EiecL Elect. 67 27 67 27 -$30.214 0.32
Trans.&Dist. N. Sub,,mtion Transformem Amoq)housCore R! 20 Elect. Elect. 15 6 15 6 .$6,522 034
Trans.&Dist. N. Substation Tmnsformem AmmphousCore RI 21 ElecL Elecl. 53 21 53 21 -$24,348 0.47
Trans.&Dist. N. Substation Tmmdormem AmorphousCore RI 22 Elect. Elect. 11 5 11 5 -$7,996 025
Trans.&Dist. N. Submtion Transformem Amoq)housCore RI 23 Elect. Elect. 1 1 1 1 -$625 0-$3
Tmns.&Di_. N. Substation Tmnsformenl AmorphousCore RI 24 ElecL Elect. 2 1 2 1 -$1,191 029
Trans.&Dist. N. Substation Tmnsfommm AmorphousCore RI 25 Elect. Elect. 2 1 2 1 -$1,03! 039
Trans.&Dist. N. Substation Transformers _ Core RI 26 Elect. Elect. 2 1 2 1 -$1,295 023
Trans.&Dist. N. Substation Tmnsformem Amoq)housCore RI 27 Elect. Elect. 2 1 2 1 -$71 0.96
Trans.&Dist. N. Substation Transformem Am_ Core RI 28 Elect. Elect. 15 6 15 6 -$9,962 026
Trans.&Dtat. N. Substation Transformem Amoq)tx_ Core PJ 29 ElecL Elect. 7 3 7 3 ..$240 0.g6
Tmns.&Diat. N. Substation Transformers Amoq)hmmCore Ri 30 Elect. Elect. 2 1 2 1 -$80 0.96
Tmns&Dist. N. Substation Transl'ormem AmorphousCore R! 31 Elect. Elect. 2 1 2 1 -$1,410 0.37
Trans.&Dist. N. Substation Tmnsformem AmmphousCore RI 32 Elect. Elecf. 3 1 3 1 -$37 0`99
Trans.&Dist. N. Substation Transformers Amoq)housCore RI 33 Elect. Elect. 3 1 3 1 -$295 0.90
Tmns.&Diat. N. Substation Transfommm AmorphousCore RI 34 Eled. Elect. 42 17 42 17 -$24,204 0.28
Trans.&Dist. N. Substation Transformem Amoq)housCore RI 35 ElecL Elect. 12 5 12 5 -$284 0.97
Trans.&Dist. N. Substation Transformers _ Core RI 36 Elect. Elect. 12 5 12 5 -$6,844 0.31
Tmns.&Dtsl. N. Substation Tmnsformem Amoq)housCore RI 37 Eled. Eke. 62 25 62 25 -$38,717 0.27
Trans.&Dist. N. Substation Transformers Amoq)housCore RI 38 Elect. Elect. 27 11 27 11 -$10,529 0.55
Trans.&Dist. N. Substation Transformers Amoq)housCore RI 39 Elect. Elect. 36 14 36 14 -$17,000 0.32
Tmns.&Diat. N. Substation Tmnsformem Amoq)housCore RI 40 ElecL Elect. 5 2 5 2 -$680 0.86
Trans.&Dist. N. Substation Transformem Amoq)housCore RI 41 Elect. Elect. 12 5 12 5 -$7.258 027
Trans.&Dist. N. Substation Transformers AmorphousCore RI 42 Elecl. Elect. 12 5 12 5 -$7,455 025
Trans.&Dist. N. Substation Transformers Amoq)housCore RI 43 Elect. Elect. 22 9 22 9 -$6,176 0.58
Trans.&Dist. N. Substation Transfonnem Amoq)housCore RI 44 Elect. Elect. 22 9 22 9 -$9,782 0.34
Tmns.&Diat. N. Substation Tmnsforrners AmmphousCore RI 45 Elect. Elect. 29 12 29 12 -$17,372 0.48
Trans.&Dist. N. Substation Transformers Amoq)housCore R! 48 Elect. Elect. 53 21 53 21 -$24,348 0.47
Trans.&Dist. N. Substation Transformers AmorphousCore RI 47 Eled. Elect. 10 4 10 4 -$886 0`90
Tmns.&DisL N. Substation Tmnsformem AmorphousCore RI 48 Elect. ElecL 3 1 3 1 $50 1.02



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
Find-Year Find-Year lmp41emenl.Impkm_n_ Nel Savings
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Tmns.&D_. N. Sube_ion Tnmsfonneri _norphous Core RI 49 Eled. EI_. 5 2 5 2 -$1,212 0.61
Tnms.&DisL N. Substation Tnmfmmem AmorphousCore I_ 50 Elect. ElecL 5 2 5 2 -$2,075 0.34
Trans.&Dbd. N. Subs_ Tran_oflnem _ Core PJ 51 ElecL Elect. 15 6 16 6 -$2,742 0.67
Trans.&Oil. N. Su_talion Tnmslonnem AmorphousCore RI 52 Elecl. Elect. 15 6 15 6 -$5_)4 0.38
Trans.&DisL N. Subshdlon Trandormers Anmrpho_ Core I_1 53 Elect. Elect. 11 4 11 4 -$5,214 0.43
Tmns.&Dhd. N. Subsls/km Trandonners AmorphousCore RI 54 Elect Eke. 23 9 23 g -$10,051 0.52
Tmns.&Otst. N. Substation Tnmslorme_ AmorphousCore RI 55 Elect. Eled. 12 5 12 5 -$5_30 0.49
Tmns.&Disl. N. SubslMJon Tnmfonnem Arnoq_us Core RI 56 Elect. ElecL 12 5 12 5 -$7,799 026
Tmns.&DisL N. Submtion Tran_ormers AmorphousCore RI 57 Elecl. Elecl. 12 5 12 5 -$7,997 024
Trans.&Dist. N. SubstsUon Translormers _ Core R! 58 Elect. Elect. 18 7 18 7 -$5_52 0.50
Tnms.&Dhd. N. Subsiation Trandormem AmorphousCore RI 59 Elect. Elect. 18 7 18 7 .$5,975 0.53
Trans.&DiM. N. Substation Trandonnem AmorphousCore I_1 B0 Elect. ElecL 18 7 18 7 -$8,852 0-31
Tnms.&DleL N. Substalkm Tmndormem AmorphousCore RI 61 Elect. Bed. 22 9 22 9 -$1,196 0.92
Trans.&Dist. N. Subst_ Translonnem _ Core Rt 52 ElecL Eled. 66 26 66 26 -$17,544 0.60
Tmns.&Disl. N. Substation Trandonnem AmorphousCore RI 113 Elect. Elect. 22 9 22 9 49,973 0.32
Trans.&DIM. N. Submtion Trandmmers AmorphousCore RI 84 Elect. Elecl. 25 10 25 10 *$6,048 0.62
Tmns.&DisL N. Submtion Trandormem AmorphousCore RI 65 Ek_ Elect. 8 3 8 3 .$1,371 0.67
Tmns.&Dhd. N ";ubmlion Trandmmem AnmrptmusCore RI 86 E-mcL Elect. 22 9 22 9 -$9,(199 0.34
Tmrm.&DisL N. SubMMion Trandonnem AmorplmusCore RI 67 Ek_l. Elect. 11 4 11 4 -$4,211 0.54
Trans.&Dist. N. SuIxdMbn Trandonners AmorplmusCore RJ 88 Elect. Elect. 23 9 23 9 -$10,051 0.52
Tnms.&D_. N. S_ Trandorrnem _ Core RI 89 Eke. ElecL 18 7 18 7 .$5_J2 0.58
Trans.&Dist. N. Submtion Trandonnem _ Core RI 70 Elect. Elect. 18 7 18 7 -$8,852 0.31
Tmns.&Di_. N. Subsla_n Tmn_onnem _ Core RI 71 Elect. Elect. 22 9 22 I) .$1,198 0.92

(a_ Tmns.&Dt_. N. Subs_Jon Trandonnem _ Core RI 72 ElecL Fled. 22 9 22 9 -$5,848 0.50
Trans.&Dist. N. Submlion Tmndormers AmorphousCore RI 73 Ek_L Bed. 22 9 22 9 -$6,677 0.54

O_ Tmns.&Di_. N. Su_alion Tmndormers AmorphousCore RI 74 Elect. Elect. 22 9 22 9 -$S,116 0-38
Tnm.&Dhd. N. Sub_dion Tnmfonnem AmorptmusCore RI 75 ElecL Elect. 22 g 22 g .$0,(_9 0.34
Tmns.&DisL N. Substation Tmnsfonnem AmorphousCore RI 76 ElecL Elect. 67 27 67 27 -$21,043 0.44
Trans.&Dist. N. SubmEon Tmndmmem _ Core RI 77 ElecL ElecL 38 IS 38 15 -$14,096 0.46
Trans.&Dist. N. Submlion Tmndormers AmmptmusCore RI 76 Eled. ElecL 226 91 226 91 .$107,448 0.31
Tmns.&D_. N. Substation Tmndormem _ Core RI 79 ElecL Eled. 44 18 44 18 .$16,973 0.3_
Trans.&DisL N. Subs_di_ Tmndormem Amorptms Core I_ 80 Elect. Elect. 0 0 0 0 -$32,241 0.02
Tmns.&DtsL N. Substation Tmndonnem AmorphousCore RI 81 Elect ElecL 0 0 0 0 -$3B_197 0.02
Tmns.&Dt_. S. Substation Tmnsfonnem _ Core R_ 82 Elect. Elect. 2 1 2 1 -$26 0J_
Trans.&DisL S. SubslMion Tmn_ormers AmorphousCore RI 83 ElecL ElecL 3 1 3 1 -$1_57 027
Trans.&Dist. S. Substation Trandonnem AmorphousCore RI 84 ElecL ElecL 2 1 2 1 -$71 0.M
Tmns.&lDisL S. Substation Tnmslonnem AmmptmusCore RI 65 Elect. Eled. 2 1 2 1 -$793 0_3
Trans.&Disl. S. S_ Tmndormem Ammplmus Core RI 86 Elecl. EI_. 7 3 7 3 .$4_81 0_
Tmns.&DtsL S. Substation Tmndormem AmorphousCore RI 87 Elect. Elect. 10 4 10 4 -$1_51 0.85
Tmns.&D_. S. Substation Trandonnem AmorphousCore RI 88 Eled. ElecL 21 8 21 8 -$12,102 028
Tmns.&Oist. S. Subslalion Tran_onnem AmorphousCore RI 89 Elect. Elect. 12 5 12 6 -$1,194 0.88
Tmns.&Dhd. S. Submtion Trandonnem AmorphousCore RI 90 ElecL Elect. 12 $ 12 $ -$2,036 0.80
Trans.&Dhd. S. SubslMion Tnmsfonners Ammphous Core RI 91 ElecL Elect. 12 $ 12 5 .$5_83 0.46
Tmns.&Disl. S. Sull_dion Tmn_onnem AmorphousCore R! 92 Elect. Bed. 6 2 6 2 -$296 0.93
Tmns.&DisL S. Substation Tmndonne_ AmorphousCore RI 93 ElecL Eled. 18 7 18 7 -$1,427 0.89
Tmrm.&Dist. S. SubMMion Trandonners AmmptmusCore RI 94 Eled. ElecL 24 10 24 10 -$11,333 0,32
Tmns./IdDist. S. Substation Trandmmem _ Core RI 95 Elecl. ElecL 22 9 22 9 .$1,489 0-q0
Tmns.&D_. S. SubstMion Trandormem • Anx)rptmusCore RI 96 ElecL ElecL 37 15 37 15 .$g,551 0.61
Trans.&DlsL S. SubstMion Trandonners AmorptmusCore RI 97 ElecL Elect. 22 9 22 9 -$?,014 0.53
Trans.&DtsL S. Substation Trandormem AnmrphousCore RI 98 Elect. Elect. 53 21 53 21 _2,036 0,31
Tr_ns.&Dt_. S. Subs_ton Tmndmmem AmorphousCore RI 99 ElecL ElecL 1 0 1 0 _ 023
Tmns.&D_. S. Subslatton Tmnsformem _ Core R! 100 ElecL EiecL 4 2 4 2 -$1,874 0_3
Tram.&Dt_. S. Subst_on Tmndonnem AmorptmusCore RI 101 Elect. ElecL 9 3 9 3 -$5,9_7 025
Trans.&Dist. S. Substation Trandormem _ Core RI 102 ElecL Fled. 7 3 7 3 -$5,048 0_S
Tmns.&DleL S. SubstMion Tmndonnem AmorphousCore RI 103 Eled. Eled. 5 2 5 2 -$160 0.98
Trans.&Dt_. S. Submtion Tmndormem AmorplmusCore RI 104 Elecl. ElecL 30 12 30 12 -$19,923 026
Trans.&Dist. S. SubslMion Tmndmmem AmorphousCore RI 105 ElecL ElecL 80 32 80 32 -$46,361 028
Trans.&Di_. S. Subs_llon Trandonners Anx)rphousCore RI 106 Elecl. ElecL 232 93 232 93 -$1415,!90 0.27
Tmns.&DtsL S. Submtion Tmnsformem AmorphousCore RI 107 ElecL ElecL 6 2 6 2 -$2,650 0.36
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Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resufiing Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) Ratio

Trans.&Dist. S. Substation Transformers AmorphousCore RI 108 Elect. Elect. 286 115 286 115 -$135,998 0.32
Trans.&Dist. S. Substation Transformers AmorphousCore RI 109 Elect. Elect. 6 2 6 2 .$2,915 0.30
Trans.&Dist. S. Substation Transformers AmorphousCore RI 110 Elect. Elect. 52 21 52 21 .$22,826 0.34
Trans.&Dist. S. Substation Transfommm AmorphousCore RI 111 Elect. Elect. 10 4 10 4 .$8,709 0.21
Trans.&Dist. S. Subslatlon Transformers AmorphousCore RI 112 Elect. Elect. 2 1 2 1 -$80 0.96
Trans.&Diet. S. Substation Transformers AmorphousCore RI 113 Elect. Eled. 10 4 10 4 .$1,251 0.85
Tmns.&Dfst. S. Substation Transformers AmorphousCore R! 114 Elect. Elect. 53 21 53 21 -$32,036 0.31
Trans.&Dist. S. Substation Transformers AmorphousCore RI 115 Elect. Eled. 5 2 5 2 .$1,945 0.38
Trans.&Dist. S. Substation Tmnsformem AmorphousCore RI 116 Elect. Elect. 8 3 8 3 .$1,371 0.67
Trans.&Dist. S. Substation Transformers AmorphousCore RI 117 Elect. Elect. 8 3 8 3 -$1,847 0.56
Trans.&Diet. S. Substation Transformers AmorphousCore RI 118 Elecl. Eled. 8 3 8 3 -$1,955 0.53
Trans.&Dist. S. Substation Transformers AmorphousCore RI 119 Elect. ElecL 8 3 8 3 -$2,520 0.40
Trans.&Dist. S. Substation Transformers AmorphousCore RI 120 Elect. Elect. 15 6 15 6 -$5,204 0.38
Trans.&Dist. S. Substation Transformers AmorphousCore RI 121 Elecl. Eled. 11 4 11 4 -$5,659 0.38
Trans.&Dist. S. Substation Tmnsfom-,ers AmorphousCore RI 122 Elecl. Elect. 11 4 11 4 .$6,265 0.32
Trans.&Dist. S. Substation Transformers AmorphousCore RI 123 Elect. Elect. 11 4 11 4 -$6,804 0.26
Trans.&Dist. S. Substation Transformers AmorphousCore RI 124 Elect. Elect. 23 9 23 9 -$11,808 0.44
Trans.&Dist. S. Substation Transformers AmorphousCore R! 125 Elect. Elecl. 12 5 12 5 .$6,685 0.36
Trans.&Dist. S. Substation Transformers AmorphousCore RI 126 Elect. Elect. 23 9 23 9 -$15,598 0.26
Trans.&Dist. S. Substation Transformers AmorphousCore RI 127 Elect. Elect. 18 7 18 7 -$5,975 0.53
Trans.&Dist. S. Substation Transfornmm AmorphousCore RI 128 Elect. Elect. 37 15 37 15 416,208 0.36
Trans.&Dist. S. Substation Tmnsformem Amoq)hous Core RI 129 Elecl. Eioct. 37 15 37 15 -$17,704 0.31
Trans.&Dist. S. Substation Tmnsfmmem AmorphousCore RI 130 Elect. Elect. 38 15 38 15 .$11,476 0.58

¢_ Trans.&Dist. S. Substation Transformers AmorphousCore RI 131 Elect. Elect. 38 15 38 15 .$13,712 0.49
;Jo Trans.&Diet. S. Substation Transformers AmorphousCore RI 132 Elect. Elect. 44 18 44 18 .$20,529 0.31
",,4 Trans.&Diat. S. Substation Tmnsformem AmorphousCore RI 133 Elect. Elect. 0 0 0 0 .$69,306 0.02

Trans.&Diat. S. Substation Tmnsformem AmorphousCore RI 134 Elect. Elecl. 9 4 9 4 .$4,150 0.34
Trans.&Diet. S. Subslation Transformers Ammpl',ousCore RI 135 Elect. Elect. 11 4 11 4 -$6,804 0.26
Trans.&Dist. S. Substation Transformem AmorphousCore RI 136 Elect. Elect. 12 5 12 5 -$7,157 0.32
Trans.&Diet. S. Substation Transformers AmorphousCore RI 137 Elect. Elect. 12 5 12 5 -$7,380 0.30
Trans.&Dist. S. Substation Transformers AmorphousCore RI 138 Elect. Elect. 18 7 18 7 -$6,316 0.50
Trans.&Dist. S. Subslation Transformers Am(xptx)_ Core RI 139 Elect. Elect. 18 7 18 7 -$7,834 0.39
Trans.&Diet. N. Substation Transformem Im _I SiliconSteel ROF 1 Elect. Elect. 0 0 1 0 SO 1.00
Trans.&Dist. N. Substation Tmnsfmmem Imwd SiliconSteel ROF 2 Elect. Elect. 0 0 1 0 .$19 0.98
Trans.&Dist. N. Substation Tmnsformem Im ntdSiliconSteel ROF 3 Elect. Elect. 0 0 1 1 .$72 0.97
Trans.&DisL N. Subskdion Transformers Im_d S/I/conSteel ROF 4 Eled. ElecL 0 0 t 0 -$1 1.00
Trans.&Diet. N. Substation Transformers Im wd SiliconSteel ROF 5 Elect. Elect. 0 0 3 1 -$136 0.97
Trans.&Dist. N. Substation Transformers Imwd SiliconSteel ROF 6 Elect. Elect. 0 0 3 1 .$61 0.98
Trans.&Dist. N. Substation Tmnsfonnem Im_1 SiliconSteel ROF 7 Elect. Elect. 0 0 7 3 -$236 0.98
Trans.&Dist. N. Substation Transformers Im:_1SiliconSteel ROF 8 Elect. Elect. 0 0 4 1 -$5 1.00
Trans.&Dist. N. Substalion Transformers Ima_l SiliconSteel ROF 9 Elect. Elect. 0 0 8 3 .$376 0.98
Trans.&Dist. N. Substation Transformem Im_KISiliconSteel ROF 10 Elect. Elect. 0 0 4 2 -$83 0.99
Trans.&Dist. N. Substation Transformers Im_I SiliconSteel ROF 11 Elect. Elect. 0 0 1 1 -$1 1.00
Trans.&Dist. N. Substation Transformers Im_l SiliconSteel ROF 12 Elect. Elect. 0 0 4 2 -$41 0.q9
Trans.&Diet. N. Substation Transformers Im)vdSiliconSteel ROF 13 Elect. Elect. 0 0 28 11 -$75 1.00
Trans.&Diet. N. Substation Transformers Ira!_d SiliconSteel ROF 14 Elect. Elect. 0 0 13 5 -$24 1.00
Trans.&Diet. N. Substation Transformers Imwd SiliconSteel ROF 1S Elect. Elect. 0 0 13 5 $0 1.00
Trans.&Dist. N. Substation Transformers In_)vdSiliconSteel ROF 16 Elect. Elect. 0 0 8 3 .$16 1.00
Trans.&Dist. N. Substation Transformers In__I SiliconSteel ROF 17 Elect. Elect. 0 0 34 14 $34 1.00
Trans.&Disl. N. Substation Tmnsformem Im!_l SiliconSteel ROF 18 Elect. Elect. 0 0 16 6 $14 1.00
Trans.&Dist. N. Substation Transformers I_ wd Silicon Steel ROF 19 Eled. Elecl. 0 0 24 10 $6 1.00
Trans.&Dist. N. Substation Transformers Im )vdSiliconSteel ROF 20 Elect. Elect. 0 0 S 2 $2 1.00
Trans.&Dist. N. Subslation Transformers Irr wd SiliconSteel ROF 21 Elect. Elecl. 0 0 19 8 -$593 0.97
Trans.&Dist. N. Substation Transformers 1,11_tdSiliconSteel ROF 22 Elect. Elecl. 0 0 4 2 .$10 1.00
Trans.&Dist. N. Substation Transformers I_n_1 SiliconSteel ROF 23 Elect. Elect. 0 0 1 0 .$11 0.98
Trans.&Dist. N. Substation Transformers Inl )vdSiliconSteel ROF 24 Elect. Elect. 0 0 I 0 -$4 0.99
Trans.&Dist. N. Substation Transformers Im _,dSiliconSteel ROF 25 Elect. Elect. 0 0 1 0 .$9 0.99
Trans.&Disl. N. Substation Transformers Iml)vdSiliconSteel ROF 26 Elect. Elect. 0 0 1 0 -$1 1.00
T_ns.&Dist. N. Substation Transformers Im _4dSiliconSteel ROF 27 El_,_. Elect. 0 0 1 0 -$42 0.97



Table 3.4
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Trans.&Dist. N. Substation Tnansformem Im nd SiliconSteel ROF 28 Elect. Elect, 0 0 5 2 -$13 1.00
Trans.&Di_. N. Substation Transformers Im_vdSiliconSteel ROF 29 Eled. Eled, 0 0 3 1 -$156 0.97
Trans.&Dist. N. Substation Transformem Im_ SiliconSteel ROF 30 Eled. Elect, 0 0 1 0 -$52 0.97
Trans.&DisL N. Substation Transformem im_1 SiliconSteel ROF 31 Elect. Elect, 0 0 1 0 -$9 0.99
Trans.&Dist. N. Substation Transformers Im_cl SiliconSteel ROF 32 Elecl. Elect, 0 0 1 0 -$46 0.98
Tmns.&DisL N. Substation Transfom_Drs Im_cl SiliconSteel ROF 33 Elect. Elect. 0 0 1 0 -$39 0.98
Tmns.&Dtsl. N. Substation Transfowners Im_ SiliconSteel ROF 34 Elect. ElecL 0 0 15 6 -$19 1.00
Trans.&Dist. N. Substation Transformers Im)vclSiliconSteel ROF 35 Elect. Elect. 0 0 4 2 .$217 0.97
Trans.&Dist. I," Substation Transformers Im_cl SiliconSteel ROF 36 Elect. Elect. 0 0 4 2 -$19 1.00
Trans.&Dtat. N. Substation Transformers Im_cl SiliconSteel ROF 37 Elect. Elect. 0 0 22 9 -$47 1.00
Trans.&Dist. N. Substation Tram;formem Im_KI SiliconSteel ROF 38 Elect. Elect. 0 0 10 4 -$194 0.99
Trans.&Disl. N. Substation Tmnsforrnem Im_ SiliconSteel ROF 39 Elect. Elect. 0 0 13 5 $0 1.00
Trans.&Dist. N. Substatioqt Transformers Irr )vd SiliconSteel ROF 40 Elect. Bed. 0 0 2 1 .$109 0.97
Tmns.&Oist. N. Substation Transformers Im _1 SiliconStee4 ROF 41 Elect. Elect. 0 0 4 2 -$9 1.00
Trans.&Dtsl. N. Substation Transformem Im )vd Silk:onsteel ROF 42 Elect. Elect. 0 0 4 2 -$4 1.00
Trans.&Dist. N. Substation Transformem Im _¢1Silio0nsteel ROF 43 Elect. ElecL 0 0 8 3 $9 1.00
Trans.&DtsL N. Substation Transformers Ir_ _vdSiliconSteel ROF 44 Elect. Elect. 0 0 8 3 $4 1.00
Trans.&Dist. N. Substation Transformers In__,dSiliconSteel ROF 45 Elect. Elect. 0 0 11 4 -$781 0.98
Trans.&Dtsl. N. Substation Transformer= Ir, )vdSiliconSMei ROF 4_ Eiod. Elect. 0 0 19 8 -$593 0.97
Trans.&Dist. N Substation Transformers Im _d Siliconsteel ROF 47 Elect. Bed. 0 0 4 1 -$118 0.98
Trans.&Diat. N. Subatatkm Transformers Im _d SiliconSteel ROF 48 EIOcL Elect. 0 0 1 0 -$9 1.00
Trans.&Dist. N. Substation Tmnsforme_ Im Nd Siliconsteel ROF 49 Elect. Bed. 0 0 2 t $4 1.00
Trans.&Dist. N. Substation Transformers Im _KISiliconSteel ROF .r'X) Eled. Eied. 0 0 2 1 $1 1.00
Trans.&Dist. N. Substation Transformem Irn )vdSiliconSteel ROF 51 ElecL Elect. 0 0 5 2 $80 1.02

('_ Tmns.&DisL N. SuMtation Tmnsformem Im _i SiliconSteel ROF 52 Eied. Eled. 0 0 $ 2 $6 1.00
Tmms.&DtsL N. Substation Transformers Im NclSiliconSteel ROF 53 Elect. Elect. 0 0 4 2 -$80 0.98

OD Trans.&DisL N. Substation Transformers Im Nd SiliconSteel ROF 54 Elect. ElecL 0 0 8 3 -$355 0.97
Tmrm.&DtsL N. Substation Transformem Im MI SiliconSteel ROF 55 Elect, Elecl. 0 0 4 2 -$159 0.97
Trans.&DisL N. Substation Transformer= InnNd SiliconSteel ROF 56 Eled. Elect. 0 0 4 2 -$20 0.99
Trwm.&Dtst, N. Substation Transformem Im _1 SiliconSteel ROF 57 Elect, Elect. 0 0 4 2 -$10 1.00
Trans.&Dist. N. Substation Tmnsformem Im _cl SiliconSteel ROF 58 Elect. Elecl. 0 0 7 3 -$92 0.99
Tnans.&Otsl. N. Substation Transformem Im _ SiliconSteel ROF 59 Elect. Elect. 0 0 7 3 -$72 0.99
Trans.&Disl. N. Substation Transfmme_ Im mdSiliconSteel ROF 60 Elect. Elect. 0 0 7 3 -$4 1.00
Trans.&Dist. N. Substation Tmnsformem Im _1 SiliconSteel ROF 61 Elect. Elecl. 0 0 8 3 -$199 0.98
Trans.&Dist. N. Substation Transformem Im _1 SiliconSteel ROF 62 EIOcL Elect. 0 0 24 9 .$243 0.99
Trans.&Dist. N. Substation Transformers Im _1 SiliconSteel ROF 63 Elect. Elect. 0 0 8 3 -$3 1.00
Trans.&Dist. N. Substation Tmnsfonnem Im _1 SiliconSteel ROF 64 Elect. ElecL 0 0 9 4 -$52 0.99
Trans.&DisL N. Substation Tmnsfowne_ lm nd SiliconSteel ROF 65 Eled. Elecl. 0 0 3 1 $40 1.02
Trans.&DisL N. Substation TmnsfmTnem Im _d SiliconSteel ROF 66 Elect. Elect. 0 0 8 3 -$7 1.00
Trans.&DiM. N. Substation Transformers Im _1 SiliconSteel ROF 67 Eiod. Elect, 0 0 4 2 -$129 0.97
Trans.&Dist. N. Substation Tmnsformem Im NdSiliconSteel, ROF 68 Bed. Elect. 0 0 8 3 -$355 0.97
Trans.&DisL N. Substation Transformers Im_ SiliconSteel ROF 69 ElecL Elect. 0 0 7 3 -$92 0.99
Trans.&Disl. N. Substation Tmnsformem Im NclSiliconSteel ROF 70 Elect. Elect. 0 0 7 3 -$4 1.00
Trans.&Dist. N. Substation Tra_ Im _d SiliconSteel ROF 71 EIOcL Elect. 0 0 8 3 -$199 0.98
Trans.&DisL N. Substation Transformem Im_,dSiliconSteel ROF 72 Bed. Elect. 0 0 8 3 -$81 0.99
Tmns.&DisL N. Substation Tmnsfocrners Im _clSiliconSteel ROF 73 EIOcL Elect. 0 0 8 3 -$63 0.99
Trans.&Dist. N. Substation Transformers Im NdSiliconSteel ROF 74 Elect. Elect. 0 0 $ 3 -$16 1.00
Trans.&Oisl. N. Subslalion Transformem Im _ SiliconSteel ROF 75 Elecl. ElecL 0 0 8 3 .$7 1.00
Tmns.&DisL N. Substation Transfommm Im _ SiliconSteel ROF 76 Bed. Elect. 0 0 24 10 $43 1.00
Trans.&Dist. N. Substation Tmnsforrnms Im _ SiliconSteel ROF 77 Elect. Elect. 0 0 13 5 -$106 0.99
Trans.&Disl. N. Substation Transformers Im _1 SiliconSteel ROF 78 Eiod. Elect. 0 0 81 32 -$59 1.00
Trans.&Dist. N. Substation Tmnsformem Im_l SiliconSteel ROF 79 Eiocl. Elect. 0 0 16 6 -$19 1.00
Trans.&Dist. N. Substation Tmnsformem Im _ SiliconSteel ROF 80 Elecl. Elect. 0 0 26 10 $33 1.00
Trans.&Dist. N. Substation Transformers Im _ SiliconSteel ROF 81 Elect. Elect. 0 0 31 13 $47 1.00
Trans.&Dist. S. Substation Transformers Im _¢1SiliconSteel ROF 82 Elect. Elect. 0 0 1 0 *$22 0.98
Trans.&Dist. S. Substation Tmnsfmmm,s Im _ SiliconSteel ROF 83 Elect. Elect. 0 0 1 0 -.$2 1.00
Trans.&Dist. S. Substation Transformers Im _KISiliconSteel ROF 64 Elect. EIOcL 0 0 I 0 -$42 0.97
Trans.&Dist. S. Substation Transformers Im _cl SiliconSteel ROF 65 Elect. Elect. 0 0 I 0 -$16 0.98
Trans.&Dist. S. Substation Transformers Im _KISiliconSteel ROF 86 EIOcL Elecl. 0 0 3 1 -$7 1.00
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Trans.&Dist. S. Substation Tramdormers Iml:_l SiliconSteel ROF 87 Elect. Elect. 0 0 4 1 -$109 0.98
Tmns.&Disl, S. Substation Transformers Imp_KlSiliconSteel ROF 88 Elect. Elect, 0 0 7 3 -$10 1.00
Trans.&Dist. S. Substation Tmns/ormers ImpvdSiliconSteel ROF 89 Elect. Eied. 0 0 4 2 .$188 0.98
Trans.&DisL S. Substation Transfonnem ImpvdSilicon Steel ROF 90 Elect. Elect. 0 0 4 2 .$160 0.98
Trans.&Disl. S. Substation Translormers ImpvdSiliconSteel ROF 91 Elect. Elect. 0 0 4 2 .$58 0.99
Trans.&DisL S. Substation Tmn_ormixs ImpvdSilk:onSteel ROF 92 Elect. Bed.. 0 0 2 I -$21 0.99
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 93 Elect. Elect. 0 0 6 3 .$55 0.99
Tmns.&Di_. S. Substation Tran_ormers ImpvdSirmonSteel ROF 94 Elect. Elect. 0 0 9 3 $0 1.00
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 95 Elect. Elect. 0 0 8 3 -$12 1.00
Trans.&Di_. S. Substation Trandormers ImpvdSilicon.Steel ROF 96 Elect. Eled. 0 0 13 5 $13 1.00
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 97 Elect. Eled. 0 0 8 3 $10 1.00
Trans.&Dist. S. Substation Tnmsformecs lmpvdSiliconSteel ROF 98 Elect. Eled. 0 0 19 8 .$177 0.99
Trans.&Dist. S. Substatio_ Transformers ImpvdSiliconSteel ROF 99 Elect. Elect. 0 0 0 0 -$1 1.00
Trans.&Dist. S. Substation Tran_ormers lmpvdSiliconSteel ROF 100 Elect. Elect. 0 0 2 1 -$34 0.98
Trans.&Dist. S. Substation Tmnst'ormers Iml_l SiliconSteel ROF 101 Elect. Eled. 0 0 3 1 .$7 1.00
Trans.&Dist. S. Substation Transformem ImpvdSiliconSteel ROF 102 Elect. Elect. 0 0 3 1 .$7 1.05
Trans.&Dist. S. Substation T,_;_--'mers ImpvdSirx:onSteel ROF 103 ElecL Elecl. 0 0 2 I .$104 0.97
Trans.&Dist. S. Substation Tran_omlers ImpvdSiliconSteel ROF 104 Elect. Eled. (} 0 11 4 -$26 1.00
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 105 Elect, Elect. 0 0 29 11 .$37 1.00
Tmns.&Disl. S. Substation Transformers Iml:_l SiliconSteel ROF 105 Elect. Eled. 0 0 83 33 -$175 1.00
Trans.&Dist. S. Substation Transformers _ SiliconSteel ROF 107 Elect. Bed. 0 0 2 1 $0 1.00
Trans.&Dist. S. Substation Tran_ormers ImpvdSiliconSteel ROF 108 Elect. Bed. 0 0 102 41 $1 1.00
Trans.&Dist. S. Substation Transformers Imwd SgiconSteel ROF 109 ElecL Elect. 0 0 2 I $0 1.00

oo Tnu_.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 110 Eled. Elect. 0 0 19 7 $9 1.00

Trans.&Dist. S. Substation Tnmsfocmers ImpvdSiliconSteel ROF 111 Elect. Elect. 0 0 4 I .$31 0.99
LID Trans.&Dist. S. Substation Trar_ormers tmp_ SiliconSteel ROF 112 Elect. Elect, 0 0 1 0 -$52 0.97

Trans.&Disl. S. Substation Trar_onners ImpvdSiliconSteet ROF 113 Elect. Elect. 0 0 4 1 -$109 0.98
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 114 Elect. ElecL 0 0 19 $ -$177 0.99
Trans.&Dist. S. Substation Translormem Imp_dSiliconSteel ROF 115 Elect. Elect. 0 0 2 1 $2 1.00
Trans.&DisL S. Substafloq Tran_ommrs ImpvdSiliconSte_ ROF 116 Eled. Eied. 0 0 3 1 $40 1.02
Tmns.&Di_. S. Substation Transformers ImpvdSiliconSteel ROF 117 EiecL Elect. 0 0 3 1 $27 1.01
Trans.&Dist. S. Substatkm Trandorrnem ImpvdSiliconSteel ROF 118 Elect. Elect. 0 0 3 1 $24 1.01
Trans.&Dist. S. Substation T_ ImpvdSiliconSteel ROF 119 Elecl. Elect. 0 0 3 1 $6 1.00
Trans.&Dist. S. Substation Tmmdonnem ImpvdSi_ Steel ROF 120 Elect. Elect. 0 0 5 2 $6 1.00
Trans.&Dist. S. Substation T_ ImpvdSiliconSteel ROF 121 Eled. Elect. 0 0 4 2 -$58 0.99
Tmns.&DisL S. Substation Tnmsformem ImpvdSiliconSteet ROF 122 Elect. Eled. 0 0 4 2 -$31 0.99
Trans.&Dist. S. Substation Transformers _ SiliconSteel ROF 123 Eled. Eied. 0 0 4 2 .$7 1.00
Trans.&Dist. S. Substation Tnmsformem ImpvclSiliconSteel ROF 124 Elect. Eled. 0 0 8 3 -$252 0.98
Trans.&Dis1. S. Substation Trar_orrners Iml_K!SiliconSteel ROF 125 Elect. Elect. 0 0 4 2 -$81 0.98
Trans.&Dist S. Substation Tnu'_m'n'mm Imwd SiliconSteel ROF 126 ElecL Elect. 0 0 8 3 -$41 0.99
Trans.&Disl. S. Substation Transformers ImpvdSiliconSteel ROF 127 ElecL ElecL 0 0 z 3 -$72 0.99
Trans.&Dist. S. Subs_ion Trandormers ImpvdSi,con Steel ROF 128 Elect. Eled. 0 0 13 5 -$39 1.00
Tmns,&Dist. S, Substation Transformers ImpvdSiliconSteel ROF 129 Elecl. Elect. 0 0 13 5 .$9 1.00
Tmns,&Dist. S, Substation Transformers ImpvdSiliconSteel ROF 130 Eled. Elecl. 0 0 13 5 -$272 0.98
Trans.&Did. S. Substation Tran_orme_ Imp,KlSiliconSteel ROF 131 Elect. Elect. 0 0 13 5 -$190 0.99
Trans.&Disl. S. Subslation Transformers knpvdSiliconSteel ROF 13," Elect. Elect. 0 0 16 6 -$11 1.00
Tmns.&DisL S. Subs_tion Tmr_'ormem ImpvdSiliconSteel ROF 13., Elect. Elect. 0 0 43 17 $8 1.00
Trans.&Dist. S. Substation Transformers Impel SiliconSteel ROF 134 Ek_ct. Elect. 0 0 3 1 $2 1.05
Tmns.&Disl. S. Substation Transformers Impel SiliconSteet ROF 135 Elecl. Elect. 0 0 4 2 -$7 1.00
Trans.&Dist. S. Substation Tmmdonnem Impel Silicon Steel ROF 136 EiecL Elect.. 0 0 4 2 -$,55 0.99
Tmns.&DisL S. Substation Trar_m'mers lrnl:_l SiliconSteel ROF 137 Elect. Ele,,'t. 0 0 4 2 -$43 0.99
Trans.&Dist. S. Substation Tmnsformem _ SiliconSteel ROF 138 Elect. E_ac_. 0 0 7 3 -$63 0.99
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 139 Elect. Elect. 0 0 7 3 -$26 0.99
T--ns.&Dist. N. Substation Transformers AmorphousCore ROF 1 Elect. Eled. 0 0 2 1 $1 1.00

_.&Dist. N. Sub_ation Transformers _ Core ROF 2 Elecl. Elect. 0 0 2 1 $33 1.03
jns.&Dist. N. Substation Trar_onne_ AmorphousCore ROF 3 Elect. Elect. 0 0 4 1 $21 1.01

Trans.&Dist. N. Substation Tmmdormers AmorphousCore ROF 4 Elect. Elect. 0 0 2 1 $1 1.00
Tmns.&Dist. N. Substation Translonners AmorphousCore ROF 5 Elect. Elect. 0 0 7 3 $78 1.01
Trans.&Dist. N. Substation Translonners AmorphousCore ROF 6 Elect Elect. 0 0 7 3 $52 1.01



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Categon/ Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) 0VIBtu) (kW-mo) (1993 $) Ratio

_ __ _-- . _

Trans.&Dist. N. Substation Transformem AmorphousCore ROF 7 Elect. Elect. 0 0 21 8 $509 1.03
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 8 Elect. Elect. 0 0 10 4 $21 1.01
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 9 Elect. Elect. 0 0 23 9 $343 1.02
Trans.&Dist. N. Substation Transfonnem AmorphousCore ROF 10 Elect. Elect. 0 0 12 5 $106 1.02
Trans.&Dist. N. Substation Transformem AmorphousCore ROF 11 Elect. Elect. 0 0 4 2 $3 1.00
Trans.&Dist. N. Substation Transfonnem AmorphousCore ROF 12 Elect. Elect. 0 0 12 5 $479 1.06
Trans.&Dist. N. Substation Transformers Amoq)housCore ROF 13 Elect. Elect. 0 0 78 31 $I ,666 1.05
Trans.&Dist. N. Substation Tmnsfonnem Arn_ )housCore ROF 14 Elect. Elect. 0 0 36 14 $636 1.04
Tmr_s.&Dist. N. Substation Transfonnem Amo_)housCore ROF 15 Elect. Elect. 0 0 36 14 $53 1.01
Trans.&Dist. N.Substation Transformers Arnog)housCore ROF 16 Elect. Elect. 0 0 22 9 $1,017 1.08
Trans.&Dist. N. Substation Transfom-,em Amof dmusCore ROF 17 Elect. Elect. 0 0 97 39 $2,330 1.05
Trans.&Dist. N. Substation Transfonnem Amor dlOLmCore ROF 18 Elect. Elect, 0 0 45 18 $302 1.02
Trans.&Dist. N. Substation Transfonnem Amol d_us Core ROF 19 Eled. Elect. 0 0 67 27 $110 1.01
Trans.&Dist. N. Substation Transformem Amo_)housCore ROF 20 Elect. Elect. 0 0 15 6 $49 1.01
Trans.&Dist. N. Substation Tmnsfon'nem ArnoJ)housCore ROF 21 Elect. Elect. 0 0 53 21 -$179 099
Trans.&Dist. N. Substation Transformers Atom )hoLmCore ROF 22 Elect. Elect. 0 0 11 5 $14 1.00
Trans.&Dist. N. Substation Transformem Amol )housCore ROF 23 Elect. Elect. 0 0 1 1 $11 1.01
Trans.&Dist. N. Substation Transfonnem Amow)houeCore ROF 24 Elect. Elect. 0 0 2 1 $3 1.00
Trans.&Dist. N. Substation Transformem Amof )housCore ROF 25 Eled. Elect. 0 0 2 1 $6 1.01
Trans.&Dist. N. Substation Transformers Amof dmusCore ROF 26 Elect. Elect. 0 0 2 1 $1 1.00
Trans.&Dist. N. Substation Transfommm Amor #,ous Core ROF 27 Elect. Elect. 0 0 2 1 $11 1.01
Trans.&Dist. N. Substation Transformers Amof d_=umCore ROF 28 Elect. Elect. 0 0 15 6 $18 1.00
Tmns.&DisL N. Sub_ation Transformem Amoq;holmCore ROF 2g Eled. Elect. 0 0 7 3 $84 1.01

Oo Trans.&Dist. N. Substation Tmnsformem Amor _us Core ROF 30 Elect. Elect. 0 0 2 1 $28 1.01

_, Trans.&Dist. N. Substation Transfonn=rs Amor _ Core ROF 31 Elect. Elect. 0 0 2 1 $10 1.01
O Trans.&Dist. N. Substation Transformers Amor )hoursCore ROF 32 Elect. Elect. 0 0 3 1 $95 1.04

Trams.ADtst. N. Substation Tmrmtrormem Amor _ Core ROF 33 Ekc(. E/ect. 0 0 3 I $85 1.03
Tmns.&Dhd. N. Substation Transformem Amor _¢m Core ROF 34 Eled. Eled. 0 0 42 17 $85 1.01
Tmns.&Dtst. N, Substation Trarm'onnem Amor _K)usCore ROF 35 Elect. Elect. 0 0 12 5 $18g 1.02
Trans.&Dist. N. Substation Tmns__,,'_.,;= Amor)holm Core ROF 36 Elecl. Elect. 0 0 12 5 $,34 1.01
Trans.&Dist, N. Substation Transformem Amor 4_ousCore ROF 37 Elect. Elect. 0 0 62 25 $91 1.00
Trans.&Dist. N. Substation Tmnsfonnem Amor )housCore ROF 38 Elect. Bed. 0 0 27 11 $248 1.02
Trans.&Dist. N. Substation Tmnsfonnem Amor 4_us Core ROF 39 Elect. Elect. 0 0 36 14 $107 1.01
Trans.&Dist. N. Substation Transfonnms Arnor)housCore ROF 40 Eled. Elect. 0 0 5 2 $,31 1.01
Trans.&Dist. N. Substation Tmnsfonnem Amor)housCore ROF 41 Elect. Elect. 0 0 12 5 $17 1.00
Trans.&Dist. N. Substation Transfonnem Arnar _ Core ROF 42 Eled. ElacL 0 0 12 5 $9 1.00
Trans.&Dist, N. Substation Transfonnem Amor)hous Core ROF 43 Elect. Elect. 0 0 22 g $491 1.06
Trans.&Dist. N. Substation Transfonnem Amor)hous Core ROF 44 Elect. Elect. 0 0 22 g $74 _ 01
Tmns.&Dist. N. Substation Transformers Amor dmusCore ROF 45 Elect. Elect. 0 0 29 12 -,$873 0.96
Trans.&Dtst, N. Substation Transfonnem Amor_musCore ROF 46 Elect. Elect. 0 0 53 21 -$17g 0.g9
Trans.&Dist. N. Substation Tmnsfonnem Amor)housCore ROF 47 Elect, Elecl, 0 0 10 4 $255 1.03
Trans.&Dist. N. Substation Tmnsforrrmm Amor)hoLmCore. ROF 48 Elect. Elect. 0 0 3 1 $150 1.07
Trans.&Dist, N. Substation Transfonnem Amor)holm Core ROF 49 Eled, Elect. 0 0 5 2 $118 1.06
Trans.&Dist. N. Substation Transfonnem Amor)hous Core ROF 50 Elect. Elect. 0 0 5 2 $16 1.01
Trans.&Dist. N. Subslation Transfmmem Amog)housCore ROF 51 Elect. Elect. 0 0 15 6 $514 1.10
Trans.&Dist. N. Substation Transfonnem Amogd_us Core ROF 52 Elect. Elect. 0 0 15 6 $34 1.01
Trans.&Dist. N. Substation Tmnsformem Arnor)housCore ROF 53 Elect. Elect. 0 0 11 4 $8 1.05
Trans.&Dist. N. Substation Transfonnem Amor _housCore ROF 54 E/ed. Elect. 0 0 23 9 -$160 0.g9
Trans.&Di_t. N. Substation Tram;formem Amm )housCore ROF 55 Elect. Elect. 0 0 12 5 -$70 0.99
Trans.&Dist. N. Substation Transfmmem Amo_)housCore ROF 56 Elect. Elect. 0 0 12 5 -$6 1.00
Trans.&Dtst, N. Substation Tmnsfonnem Amoq)housCore ROF 57 Elect. Elect. 0 0 12 5 -$3 1.00
Trans.&Dist. N. Substation Transfonnem Amol )housCore ROF 58 Elect, Elect. 0 0 18 7 $247 1,03
Trans.&Dist. N. Substation Tmnsfonnem Atom )housCore ROF 59 Elect. Elect. 0 0 18 7 $207 1.03
Trans.&Dist. N. Subslation Tmnsfonnem Amo¢)housCore ROF 60 Elect. Elect. 0 0 18 7 $18 1.00
Trans.&Dist. N. Substation Tmmdormem Amow)housCore ROF 61 Elect. Elect. 0 0 22 9 $638 1.05
Trans.&Dist. N. Substation Tmnsformem Arno_d_us Core ROF 62 Eled. Elect. 0 0 66 26 $1,059 1.04
Trans.&Dist. N. Substation Tmnsfonnem Am(x d_ousCore ROF 63 Elect. Elect. 0 0 22 9 $25 1.00
Trans.&Dist. N. Substation Transformers Atom )housCore ROF 64 Elect. Elect. 0 0 25 10 $479 1.05
Trans.&Dist. N. Substation Tmnsf_ Amol )housCore ROF 65 Elect. Elect. 0 0 8 3 $257 1.10



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Pre_ent Io
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Ip._estment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (lVlBtu) (1tiN-too) (19<33$) Ratio

Trans.&Dist. N. Substation Transformers Amor )housCore ROF 66 Elect. Elect. 0 0 22 9 $,51 1.01
Trans.&Dist. N. Substation Transformers Amor )housCore ROF 67 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 68 Elect. Elect. 0 0 23 9 -$160 0.99
Trans.&Dist. N. Substation Transformers Amor :)housCore ROF 69 Elect. Elect. 0 0 18 7 $247 1.03
Trans.&Dist. N. Substation Transformers A,,'nor_ Core ROF 70 Elect. Elect. 0 0 18 7 $18 1.00
Trans.&Dist. N. Substation Transfonners Amor dx)usCore ROF 71 Elect. Elect. 0 0 22 9 $638 1.05
Trans.&Dist. N. Substation Transformers Amor)hous Core ROF 72 Elect. Elect. 0 0 22 9 $353 1.04
Trans.&Dist. N. Substatio_l Transforme_ Amor phousCore ROF 73 Elect. Elect. 0 0 22 9 $294 1.03
Trans.&Dist. N. Substation Tmnsformen; Am_r )housCore ROF 74 Elect. Elect. 0 0 22 9 $104 1.02
Trans.&Dist. N, Substation Transformers AmorphousCore ROF 75 Elect. Elect. 0 0 22 9 $51 1.01
Trans.&Dist. N. Substation Transformers Amor _x)usCore ROF 76 Elect. Elect. 0 0 67 27 $499 1.03
Trans.&Dist. N. Substation Transformers Amor_1ousCore ROF 77 Elect. Elect. 0 0 38 1S $285 1.02
Trans.&Dist. N. Substation Transformers AmorahousCore ROF 78 Elect. Elecq. 0 0 226 91 $212 1.00
Trans.&Dist. N. Substation Transformers Amor_housCore ROF 79 Elect. Elect. 0 0 44 18 $232 1.02
Trans.&Dist. N. Substation Transformers Amor)hoLmCore ROF 80 Elect. Etacl. 0 0 0 0 -$198 0.98
Trans.&Dist. N. Substation Transformers Amor_#musCore ROF 81 Elect. Elect. 0 0 0 0 -$227 0.98
Trans.&Dist. S. Substation Transformers Amor)hous Core ROF 82 Elect. Elect. 0 0 2 1 $37 1.03
Trans.&Dist. S. Substation Transformers Amor_K)USCore ROF 83 Elect. Elect. 0 0 3 1 $6 1.01
Trans.&Dist. S. Substation Transformers Amor)housCore ROF 84 Elect. Elect. 0 0 2 1 $11 1.01
Trans.&Dist. S. Substation Transformers Amor)hous Core ROF 85 Elect. Elect. 0 0 2 1 $8 1.01
Trans.&Dist. S. Substation Transformers Am,0r)housCore ROF 68 Elect. Elect. 0 0 7 3 $9 1.00
Trans.&Dist. S. Substation Transformers Amor)hous Core ROF 87 Elect. Elect. 0 0 10 4 $241 1.03
Trans.&Dist. S. Substation Tmnsforrne_ Arnm )housCore ROF 68 Elect. Elect. 0 0 21 8 $43 1.01

(_ Trans.&Dist. S. Substation Transformem Amor_,_ts Core ROF 89 Elect. Elect. 0 0 12 S $171 1.02
Trans.&Dist. S. Substation Transformers Amoa)hoLmCore ROF 90 Elect. Elect. 0 0 12 S $1S7 1.02

_1_ Trans.&Dist. S. Substation Transfmmem Amoa)housCore ROF 91 Elect. Elect. 0 0 12 S $82 1.01
Trans.&Dist. S. Substation Transf_ Amor)housCore ROF 92 Elect. Ele(d. 0 0 6 2 $240 1.06
Trans.&Dist. S. Substation Transformers Arnoa)housCore ROF 93 Elect. Elect. 0 0 18 7 $678 1.08
Trans.&Dist. S. Substation Tmnsformem Amoa)housCore ROF 94 Elect. Elect. 0 0 24 10 $71 1.01
Tmns.&Diat. S. Substation Transformem Amoa)housCore ROF 95 Elect. Elect. 0 0 22 9 $957 1.08
Trans.&Dist. S. Substation Transformers Atom )hoLmCorn ROF 96 Elect. Elect. 0 0 37 15 $896 1.06
Trans.&Dist. S. Substation Transformem Amm )housCore ROF 97 Elect. Elect. 0 0 22 9 $399 1.05
Trans.&Dist. S. Substation Transformers Atom )housCore ROF 98 Elect. Elect. 0 0 53 21 -$30 1.05
Trans.&Dist. S. Substation Transformers Amm )housCore ROF 99 Elect. Elect. 0 0 I 0 $0 1.00
Trans.&Dist. S. Substation Transformers Arnm)housCore ROF 100 Elect. Elect. 0 0 4 2 $32 1.01
Trans.&Dist. S. Substation Transformers Amof _)us Core ROF 101 Elect. Elecl. 0 0 9 3 $11 1.00
Trans.&Dist. S. Substation Transformers Amm _ Core ROF 102 Elect. Elect. 0 0 7 3 $7 1.00
Trans.&Dist. S. Substation Transformers Amm )housCore ROF 103 Elect. Elect. 0 0 5 2 $,56 1.01
Trans.&Dist. S. Substation Transformens Amm dlousCore ROF 104 Elect. Elect. 0 0 30 12 $36 1.00
Trans.&Dist. S. Substation Transformers Amo; )hoursCr'", ROF 105 Elect. Elect 0 0 80 32 $163 1.01
Trans.&Dist. S. Substation Transformers Amof )housCore ROF 108 Elect. Elect. 0 0 232 93 $340 1.00
Trans.&Dist. S. Substation Transformers Arnof )housCore ROF 107 Elect. Elect. 0 0 6 2 $36 1.02
Trans.&Dist. S. Substation Transfo, nem Amof )housCore ROF 108 Elect. Elect. 0 0 286 115 $853 1.01
Trans.&Dist. S. Substation Transformers Amol )housCore ROF 109 Elect. Elect. 0 0 6 2 $9 1.01
Trans.&Dist. S. Substation Transformers Amo_)housCore ROF 110 Elect. Elect. 0 0 52 21 $172 1.01
Trans.&Dist. S. Substation Transformers Arnor)housCore ROF 111 Elect. Elect. 0 0 10 4 -$32 0.99
Trans.&Dist. S. Substation Transformers Amord_ousCore ROF 112 Elect. ElecL 0 0 2 I $28 1.01
Trans.&Dist. S. Substation Transformers Amof )housCore ROF 113 Elect. Elect. 0 0 10 4 $241 1.03
Trans.&Dis|. .S. Substation Transformers Amor )housCore ROF 114 Elect. Elect. 0 0 53 21 .$30 1.05
Trans.&Dist. S. Substation Transformers Amor DhousCore ROF 115 Elect. Elect. 0 0 5 2 $33 1.02
Trans.&Dist. S. Substation Transformers Amocd_ousCore ROF 116 Elect. Elect. 0 0 8 3 $257 1,10
Trans.&Dist. S. Substation Transformers Atom )housCore ROF 117 Elect. Elect. 0 0 8 3 $168 1,68
Trans.&Dist. S. Substation Transformers Amor _ Core ROF 118 Elect. Elect. 0 0 8 3 $147 1.07
Trans.&Dist. S. Sul_tation Transformers Amor _ous Core ROF 119 Elect. Elect. 0 0 8 3 $34 1,02
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 120 Elect. Elect. 0 0 15 6 $34 1,01
Trans.&Dist. S. Substation Transformers Amor)housCore ROF 121 Elect. Elect. 0 0 11 4 $9 1.00
Trans.&Dist. S. Substation Transformers Amor _ous Core ROF 122 Elect. Elect. 0 0 11 4 $7 1,00
Trans.&Dist. S. Substation Transformem Amor_housCore ROF 123 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. S. Substation Transformem Amor )housCore ROF 124 Elect. Elect. 0 0 23 9 -$104 0.99



Table 3.4
All EROs: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demanc Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Catego_/ Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (1_N-mo) (1993 $) Ratio

Trans.&Dist. S. Substation Transformers AmorphousCore ROF 125 Elect. Bed. 0 0 12 5 -$29 0.99
Trans.&Dist. S. Substation Transformem AmorphousCore ROF 126 Elect. Elecf. 0 0 23 9 -$12 tOO
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 127 Elect. Bed. 0 0 18 7 $207 1.03
Tmrm.&Dist. S. Substation TranMommrs AmorphousCore ROF 128 Elect. Elect. 0 0 37 15 $149 1.01
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 129 Elect. Bed. 0 0 37 15 $37 1.00
Trans.&Dist. S. Substation Transformem AmorphousCore ROF 130 Elect. Elect. 0 0 38 15 $338 1.02
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 131 Elect. Bed. 0 0 38 15 $262 1.02
Trans.&Dist. S. Substation Tmnsfonners AmorphousCore ROF 132 Elect. Elect. 0 0 44 18 $43 1.00
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 133 Elect. Eiod. 0 0 0 0 -$429 0.98
Tmns.&Ohd. S. Substation Transformers AmorphousCore ROF 134 Elect. Bed. 0 0 9 4 $32 1.01
Trans.&Dist. S. Substation Transformam AmorphousCore ROF 135 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 138 Elect. Elect. O 0 12 5 -$18 tOO
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 137 Elect. Elect. 0 0 12 5 -$13 1.00
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 138 Elect. Elect. 0 0 18 7 ;187 1.03
Trans.&Dist. S. Substation Transformers Arn_phous Core ROF 139 Elect. Elect. 0 0 18 7 ;.93 1.02
Wit. Healing Capeharl Hsg Water Heater Desuperheater RI 1 Elect. ElecL 6,710 NA 6,710 NA $252 964 1.72
Wtr. Heating APPR PFY50 WH-1 SolarWater Heater RI 1 Elect. Elect. 22 NA 22 NA ;500 12-4
Wlr. Heating CapehartI-Isg WH-1 SolarWater Healer RI 2 Elect. Bed. 7,227 lqA 7,227 IdA $166 485 12-4
Wtr. Heating Wheny Hsg WH-1 SolarWater Heater RI 3 Elect. Elecl. 4,008 NA 4,008 NA $92 325 1.24
Wit. Heating Temp.Lod.Fac. WH-1 SolarWater Heater RI 4 Elect. Bed. 362 NA 362 IqA $8 333 12.4
Wit. Heating 501 Water Pleater SolarWater Healer RI la Elect. Elect. 204 NA 204 NA $4 216 1.21
Wtr. Heating 502 Water Heater SolarWater Heater R! lb Elect. Elect. 204 NA 204 NA $4 216 12.1
Wit. Healing 503 Water Healer Solar Water Healer RI lc Elect. Eled. 204 NA 204 NA $4 216 1.21

¢_ Wit. Heating 504 Water Heater SolarWater Heater RI ld Elect. Elecl, 204 NA 204 NA $4 250 1.21
• Wit. Healing 505 Water Healer SolarWater Heater RI le Elect. Elect, 184 NA 184 NA $3 387 1.18
4_ Wtr. Heating 506 Water Pleater SolarWater Heater RI If Elect. ElecL _84 NA 184 NA $3 387 1.18N

Wit. Heating FamilyHousing Elec.Wtr. Him Eft.Elec. Wtr. Him RI 1 Bed. Elect. 605 NA 605 NA -$489 926 0.23
Wtr. Heating Family Housing Elec.Wtr. Him Elec.Heal Pump RI 2 Elect. Elect. 5,894 NA 5,894 NA -$2,182,646 0.03
W#. Heating FamilyHousing Elec.Wit. Him Eft.Elec, Wit. Him ROF 1 Elect. ElecL 0 NA 605 NA -$142,409 0.71
Wb. Heating FemilyHousing Elec.Wtr. Him Elec.HealPump ROF 2 Elect. Eied. 0 NA 5,894 NA -$1,176,864 0.31

(a): NAdenolesEROs wheredemand reductionswere no( consideredbecauseof uncertainlyaboutcontributionto the monthlypeak.
(I)): Optimalchoice was notretrof'd.Therefore, noSIR can becalculated.



Table 3.5
All EROs: Present Values of Costs and Savings

Present
Present Present Present Present Value of Present
Value of Value of Value of Value of Replacement Value of Net Sav_ngs
Installed Energy Demand O&M Cost Total Present to

ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF IO Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

AC Commercial WAC-0 5 Eft Win AC RI la Elect. Elect $9,178 $977 $1,064 $0 $4,229 $8,270 -$2,g(_ 088
AC Commercial WAC-05 Eft Win AC RI lb Elect Elect. $11,780 $1,060 $1,154 $0 $5.429 $7,643 -$4,137 065
AC Commercial WAC-1 0 Eft Win. AC RI 2a ElecL Elect $12.032 $2.824 $3,033 $0 $5,545 $11,402 -$630 095
AC Commercial WAC-10 Eft Win AC RI 2b Elect EleclL $14,208 S3,285 $3.531 $0 $6..548 $13,363 -$845 0gUl
AC Commercial WAC-I.0 Eft Win. AC RI 2c Elect Elect $13.312 $2.017 $2,173 $0 $_,135 $I0,325 -$2,987 0.78
AC C.o_mercial WAC-15 Eft Win AC RI 3a Elect. Elect. $8,895 $1,868 $1.788 $0 $3.085 $8,542 -$153 098
AC Commercial WAC-1 5 Eft Win. AC RI 3b Elect. Elect. $6,240 $1,437 $1,539 $0 $2.878 $5,852 -$388 094
AC 100 Chiller Eft.Chiller RI 1 Elect Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 102 Chiller Eft Chiller Ri 2 Elect Elect $2,500 $289 $185 $0 $1,499 $1,973 -$527 0 79
AC 104 Chiller Eft.Chiller RI 3 Elect. Elect. $2.500 $289 $185 $0 $1.499 S1.973 -$527 0 79
AC 106 Chille, Eft Chiller RI 4 Elect. Elect. S2,5(X) $289 $185 S0 $1,499 $1,973 -$527 079
AC 204 Chiller Eft Chiller RI 5 Elect. Elect $2.500 $289 $185 $0 $1.499 $1,973 -S527 079
AC 205 Chiller Eft Chiller RI 8 Elect Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 206 Chiller Eft Chiller RI 7 Elect Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 250 Chiller Eft. Chiller RI 8 Elect. Elect. $2,500 $181 $185 $0 $1,499 $1,865 -$635 0.75
AC 250 Chiller Eft. Chiller RI 9 Elect. Elect. $72,5(X) $4,013 $4,100 $0 $43,471 $51,584 -$20,918 0.71
AC 251 Chiller Eft. Chiller RI 10 Elect Elect. $8,500 $982 $629 $0 $5,097 $8,707 -$1.793 0.79
AC 263 Chiller Eft. Chiller RI 11 Elect. Elect $2.500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 2195 Chiller Eft. Chiller RI 12 Elect. Elect $37,500 $3.314 $2,121 $0 $22,485 $27,920 -$9,5_0 074
AC 310 Chiller Eft Chiller RI 13 Elect. Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 312 Chiller Eft Chiller RI 14 Elect Elect_ $15,500 $2,178 $2,225 $0 $9,294 $13,697 -$1,803 0.88
AC 313 Chiller Eft Chiller RI 15 Elect Elect $102,000 $5,648 $5,768 $0 $81,159 $72,573 -$29,427 0.71
AC 317 Chiller Eft. Chiller RI 18 Elect. Elect. $2,500 $181 $185 $0 $1,499 $1,865 -$835 075
AC 318 Chiller Eft Chill_ RI 17 Elect. Elect. $25,000 $1,384 $1.414 $0 $14,990 $17,788 -$7,212 071
AC 321 Chiller Eft. Chiller RI 18 Elect. Elect $7,500 $867 $555 $0 $4,497 $5,918 -$1,582 079
AC 329 Chiller Eft Chiller RI 19 Elect Elect $10,000 $1,405 $1,436 $0 $5.996 $8.837 -$1,163 088
AC 3..30 Chiller Eft Chiller RI 20 Elect Elect $25,000 $1,384 $1,414 $0 $14,990 $17,788 -$7.212 071

(JO AC 3310 Chiller Eft. Chiller RI 21 Elect. Elect $30,000 $4.215 $4,307 $0 $17,988 $26,510 -$3.490 0.68
• AC 3.30 Chiller Eft. Chiller RI 22 Elect. Elect. $120,000 $13.412 $13.703 $0 $71.952 $99,057 -$20,933 083
._ AC 335 Chiller Eft. Chiller RI 23 Elect. Elect_ $4.500 $520 $333 $0 $2,898 $3,551 -$949 079
(.MI AC 345 Chiller Eft Chiller RI 24 Elect. Elect $3,500 $404 $259 $0 $2,099 $2,762 -$738 079

AC 400 Chiller Eft.Chiller RI 25 Elect Elect. $3.500 $404 $259 $0 $2.099 $2.762 -$738 079
AC 400 Chiller Eft. Chiller RI 26 Elect. Elect. $40.000 $3.535 $2.262 $0 $23,984 $29,781 -$10,219 074
AC 401 Chiller Eft Chiller RI 27 Elect. Elect. $7,500 $687 $555 $0 $4,497 $5.918 -$1.582 079
AC 402 Chiller Eft.Chiller RI 28 Elect. Elect_ $10,000 $2,243 $1,438 $0 $5,996 $9,875 -$325 097
AC 404 Chiller Eft.Chiller RI 29 Elect. Elect. $30,000 $408 $261 S0 $17,988 $18,657 -$11,343 062
AC 406 Chiller Eft Chiller RI 30 Elect. Elect. $20,000 $1,107 $1,131 $0 $11.992 $14.230 -$5,770 071
AC 415 Chiller Eft Chiller RI 31 Elect. Elect. $44,000 $4.918 $5.024 $0 $28.382 $36.324 -$7.678 083
AC 423 Chiller Eft Chiller RI 32 Elect. Elect. $244.000 $44.153 $45.111 $0 $146.302 $235.586 -$8,434 097
AC 424 Chiller Eft. Chiller RI 33 Elect. Elect $10,000 $2,243 $1,438 $0 $5,996 $9,675 -$325 0.97
AC 425 Chiller Eft. Chiller RI 34 Elect Elect $12.500 $1,756 $1.794 $0 $7.495 $11.048 -$1.454 0.68
AC 425 Chiller Eft Chiller RI 35 Elect Elect. $27,500 $1,522 $1.555 $0 $16,489 $19,566 -$7,934 0.71
AC 425 Chiller Eft Chiller RI 38 Elect. Elect. $192.000 $21,459 $21.925 $0 $115,123 $158,507 -$33,493 083
AC 430 Chiller Eft.Chiller RI 37 Elect Elect. $20.000 $1,107 $1,131 $0 $11,992 $14,230 -$5.770 071
AC 431 Chiller Eft Chiller RI 38 Elec'L Elect. $50,000 $9,580 $9,768 $0 $29,980 $49,348 -$652 0 99
AC 440 Chiller Eft Chiller RI 39 Elect. Elect. $25.000 $319 $326 $0 $14,990 $15,636 -$9,364 063
AC 501 Chiller Eft Chiller RI 40 Elect Elect. $30,000 $8.565 $5,481 $0 $17,988 $32,035 $2,035 1.07
AC 502 Chiller Eft. Chiller RI 41 Elect. Elect. $30,0(X} $8,565 $5,481 $0 $17,988 $32,035 $2.035 107
AC 503 Chiller Eft Chiller RI 42 Elect. Elect $30,000 $8,585 $5,481 $0 $17,988 $32,035 $2,035 1.07
AC 505 Chiller Eft' Chiller RI 43 Elect. Elect. $110,000 $19,629 $12,561 $0 $85,956 $98,146 .$11,854 068
AC 510 Chiller Eft Chiller RI 44 Elect. Elect. $5.000 $578 $370 $0 $2,998 $3,948 -$1.05,4 0.79
AC 523 Chiller Eft Chiller RI 45 Elect. Elect. $15,000 $0 $0 $0 $8.994 $8,994 -$8,006 080
AC 530 Chiller Eft Chiller RI 46 Elect. Elect. $30,000 $1,681 $1,697 $0 $17,988 $21,345 -$8,655 0 71
AC 533 Chiller Eft Chiller RI 47 ElecL Elect. $21,030 $7,138 $4,568 $0 $12,592 $24,297 $3,297 1 18
AC 533 Chiller Eft Chiller RI 48 Elect Elect. $87,500 $7,733 $4,948 $0 $52,465 $85,146 -$22,354 074
AC 534 Chiller Eft. Chiller RI 49 Elect. Elect_ $25.000 $4,790 $4,894 $0 $14,990 $24.674 -$326 099
AC 535 Chiller Eft Chiller RI 50 ElecL Elect. $14,000 $4,283 $2,741 $0 $8,394 $15,418 $1,418 1.10
AC 535 Chiller Eft Chil;er RI 51 Elect. Elect. $25.000 $7,648 $4,894 $0 $14,990 $27,532 $2,532 110
AC 536 Chiller Eft. Chiller RI 52 Elect Elect $35,000 $8,706 $6.852 $0 $20,986 $34,543 -$457 0.99
AC 537 Chiller Eft. Chiller RI 53 Ek_t. Elect. $35,(X)0 $5,234 $3,350 $0 $20,986 $29,570 -$5,430 064
AC 545 Chiller Eft. Chiller RI 54 Elect Elect $7,500 $867 $555 $0 $4,497 $5,918 -$1,582 079
AC 546 Chiller Eft Chiller RI 55 Elect. Elect $40,000 $0 $0 $0 $23,984 $23,984 -$16,016 060
AC 548 Chiller Eft Chiller RI 56 Elect. Elect. $4,000 $482 $296 $0 $2,398 $3,158 -$844 0.7'9
AC 556 Chiller Eft Chiller RI 57 Elect. Elect. $15.000 $0 $0 $0 $8,994 $8,994 -_,006 060
AC 557 Chiller Eft. Chiller RI 58 Elect Elect. $5,000 $0 $0 $0 $2,998 $2,998 -$2,002 080
AC 558 Chiller Eft Chiller RI 59 Elect Elect $40,000 $3,535 $2,262 $0 $23,984 $29,781 -$10,219 074
AC 559 Chiller Eft Chiller RI 60 Elect. Elect. $30,000 $1.661 $1.697 S0 $17,988 $21,345 -$8.655 071
AC 560 Chiller Eft Chiller RI 81 Elect. Elect. $25.000 $1,384 $1.414 $0 $14,990 $17.788 -$7.212 071
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AC 561 Chiller Eft Chiller RI 62 Elect. Elect. $27,500 $3,864 $3,948 $0 $16.489 $24,301 -$3.199 088
AC 562 Chiller Eft Chiller RI 63 Elect Eject_ $27,500 $3,864 $3,948 $0 $16,489 $24,301 -$3,199 088
AC 575 Chiller Eft. Chiiler RI 64 Elect Elect. $37,500 $2,076 $2,121 $0 $22,485 $26,661 -$10,819 0.71
AC 576 Chiller Eft. Chiller RI 65 Elect Elect $25,000 $2,209 $1,414 $0 $14,990 $18,613 -$6,387 0.74
AC 600 Chiller Eft. Chiller RI 86 Elect. Elect $8,000 $693 $444 $0 $3,598 $4,735 -$1,265 079
AC 624 Chiller Eft. Chif_'_ RI 87 Elect. Elect. $6,500 $751 $481 $0 $3,897 $5,129 -$1,371 0.79
AC 629 Chiller Eft. Chiller Ri 68 Elect. Elect. $5,000 $382 $370 $0 $2,998 $3,730 -$1,270 075
AC 829 Chiller Eft Chiller RI 89 Elect. Elect. $17,500 $969 $990 $0 $10,493 $12,451 -$5,049 0.71
AC 830 Chiller Eft. Chiller RI 70 Elect. Elect $5,000 $578 $370 $0 $2,998 $3,946 -$1,054 0.79
AC 655 Chiller Eft. Chiller RI 71 Elect. Elect. $2,500 $289 $165 $0 $1,499 $1,973 -$527 079
AC 659 Chilleh Eft. Chiller RI 72 E,ecL Elect. $2.500 $289 $185 $0 $1.499 $1.973 -$527 079
AC 673 Chiller Eft. Chiller RI 73 Elect_ Elect. $15,000 $830 $848 $0 $8,994 $10,673 -$4,327 071
AC 685 Chiller Eft, Chiller RI 74 Elect_ Elect. $3,500 $404 $259 $0 $2,099 $2,762 -$738 0.79
AC 703 Chiller Eft Chiller RI 75 Elect. Elect. $7,500 $867 $555 $0 $4,497 $5,918 -$1,562 079
AC 710 Chiller Eft. Chiller RI 78 Elect. Elect $2.000 $231 $148 $0 $1,199 $1,578 -$422 079
AC 710 Chiller Eft. Chiller RI 77 Elect. Elect. $17,500 $969 $990 $0 $10,493 $12,451 -$5,049 0.71
AC 722 Chiller Eft. Chiller RI 78 Elect Elect. $55,000 $1,937 $1,979 $0 $20,986 $24,903 -$10,097 071
AC 727 Chiller Eft Chiller RI 79 Elect Elect. $30,000 $2,651 $1,697 $0 $17.988 $22,336 -$7.664 074
AC 732 Chiller Eft.Chiller RI 80 Elect. Elect :;24,500 $1.3.56 $1,386 $0 $14.690 $17,432 -$7,068 0 71
AC 734 Chiller Eft Chiller RI 81 Elect. Elect. $15,500 $1,370 $877 $0 $9,294 $11.540 -$3,960 074
AC 735 Chiller Eft.Chiller RI 62 Elect_ Elect. $4,000 $462 $296 $0 $2,398 $3,156 -$844 079
AC 738 Chiller Eft.Chiller RI 63 Elect. Elect $5,500 $636 $407 $0 $3,298 $4,340 -$1,160 0 79
AC 738 Chiller Eft.Chiller RI 64 Elect. Elect. $15,500 $4,795 $877 $0 $9,294 $14,966 -$534 097
AC 750 Chiller Eft.Chiller RI 65 Elect. Elect. $62,500 $3,459 $3,535 $0 $37.475 $44,469 -$18,031 071
AC 751 Chiller Eft.Chiller RI 86 Elect. Elect. $32,500 $1,799 $1,838 $0 $19,487 $23,124 -$9,376 0 71
AC 800 Chiller Eft.Chiller RI 87 Elect. Elect $45,000 $8,323 $8,460 $0 $26,982 $39,765 -$5,235 088
AC 800 Chiller Eft Chiller RI 88 Elect Elect. $90,000 $4,982 $5,090 $0 $53,964 $64,035 -$25,985 071

(._ AC 810 Chiller Eft.Chiller RI 89 Elect. Elect. $10,000 $2.243 $1,438 $0 $5,996 $9,675 -$325 097

_, AC 908 Chiller Eft.Chiller RI gO Elect Elect. $2,500 $289 $165 $0 $1,499 $1,973 -$527 0.79AC 912 Chiller Eft Chiller RI 91 Elect. Elect. $4,000 $462 $296 $0 $2.398 $3,156 -$844 0 79
J¢_ AC 925 Chiller Eft. Chiller RI 92 Elect. Elect. $220,000 $39,258 $25,122 $0 $131,912 $196,292 -$23,708 0 89

AC 926 Chiller Eft. Chiller RI 93 Elect Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 929 Chil;er Eft.Chiller RI 94 Elect Elect $98,000 $17,131 $10,962 $0 $57,561 $65,655 -$10,345 089
AC 943 Chiller Eft. Chiller RI 95 Elect. Elect_ $7,500 $867 $555 $0 $4,497 $5.918 -$1,582 0 79
AC 945 Chiller Eft. Chiller RI 96 Eject Elect $30,000 $1,061 $1,897 $0 $17,988 $21,345 -$8,655 071
AC 946 Chiller Eft. Chiller RI 97 Elect Elect. $50,000 $2,768 $2,828 $0 $29,980 $35,575 -$14,425 071
AC 957 Chiller Eft. Chiller R! 98 Elect Elect. $10,000 $2,243 $1,438 $0 $5,996 $9,675 -$325 097
AC 958 Chiller Eft. Chiller RI 99 Elect. Eject. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 965 Chiller Eft Chiller RI 100 Elect. Elect. $25,000 $5,608 $3,589 $0 $14,990 $24,187 -$813 097
AC 967 Chiller Eft Chiller RI 101 Elect. Elect $10,000 $1,405 $1,436 $0 $5,996 $8.837 .$1,183 0 88
AC 967 Chiller Eft Chiller RI 102 Elect. Elect. $44.000 $2,435 $2,488 $0 $26,382 $31,306 -$12,694 071
AC 969 Chiller Eft. Chiller RI 103 Elect. Elect. $18,000 $1,414 $905 $0 $9,594 $11,912 -$4,088 074
AC 984 Chiller Eft. Chiller RI 104 Elect. Elect. $30,000 $1,661 $1,697 $0 $17,988 $21,345 -$8,655 0.71
AC 986 Chiller Eft Chiller RI 105 Elect. Elect. $80,000 $14,276 $9,135 $0 $47,968 $71,379 -$8,621 0.89
AC 989 Chiller Eft. Chiller RI 106 Elect_ Elect. $55,000 $12,338 $7,898 $0 $32,978 $53,212 -$1,788 097
AC 989 Chiller Eft Chiller RI 107 Elect. Elect. $265,000 $23,419 $14,986 $0 $156,894 $197,299 -$67,701 074
AC 989 Chiller Eft Chiller RI 108 Elect Elect. $430,000 $95,001 $60,794 $0 $257,827 $413,622 -$16,378 096
AC 990 Chill_ Eft. Chiller RI 109 Elect. Elect. $15,000 $3,365 $2,153 $0 $8,994 $14,512 .$488 097
AC 990 Chiller Eft Chiller RI 110 Elect. Elect. $25,000 $2,209 $1.414 $0 $14,990 $18,613 -$6,387 074
AC 991 Chiller Eft. Chiller RI 111 Elect. Elect_ $12,000 $2,692 $1,723 $0 $7,195 $11,610 -$390 097
AC 992 Chiller Eft. Chiller RI 112 Elect. Elect. $4,000 $218 $139 $0 $2,398 $2.755 -$1,245 069
AC 992 Chiller Eft.Chiller RI 113 Elect Elect. $15,000 $1,326 $848 $0 $8,994 $11,188 -$3,632 074
AC 996 Chiller Eft Chiller RI 114 Elect. Elect $9,000 $1,040 $666 $0 $5,396 $7,102 -$1,898 079
AC 996 Chiller Eft Chiller RI 115 Elect Elect. $20,000 $1,787 $1,131 $0 $11,992 $14,890 -$5,110 074
AC 998 Chiller Eft.Chiller RI 118 Elect ElecL $5,000 $578 $370 $0 $2,998 $3,946 -$1,054 079
AC 998 Chiller Eft.Chiller RI 117 Elect. Elect. $52,000 $11,047 $7,069 $0 $31,179 $49,295 -$2,705 095
AC 1318 Chiller Eft Chiller RI 118 Elect. Elect_ $20,000 $1,767 $1,131 $0 $11,992 $14,890 -$5,110 074
AC 1353 Chiller Eft. Chiller RI 119 Elect. Elect. $20,000 $1,767 $1,131 $0 $11,992 $14,890 -$5,110 074
AC 1380 Chiller Eft Chiller RI 120 Elect. Elect. $4,000 $482 $296 $0 $2,398 $3,156 -$844 079
AC 1364 Chiller Eft Chiller RI 121 Elect. Elect. $5,000 $578 $370 $0 $2,998 $3,946 -$1,054 0.79
AC 1364 Chiller Eft Chiller RI 122 Elect. Elect. $86,400 $15,418 $9,866 $0 $51,805 $77.089 -$9,311 0.89
AC 1365 Chiller Eft ChiUer RI 123 Elect. Elect. $80,000 $7,070 $4,524 $0 $47,968 $59,562 -$20,438 074
AC 1369 Chiller Eft. Chiller RI 124 Elect. Elect_ $15,000 $3.365 $2,153 $0 $8,994 $14,512 -$488 0.97
AC 1380 Chiller Eft Chiller R= 125 Elect. Elect. $128,000 $28,279 $18,097 $0 $76,749 $123,125 -$4.875 096
AC 1391 Chiller Eft. Chiller RI 126 Elect. Elect. $7,500 $867 $555 $0 $4,497 $5,918 -$1,582 079
AC 1491 Chiller Eft. Chiller RI 127 Elect. Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 1492 Chiller Eft Chiller RI 128 Elect Elect. $2,500 $289 $185 $0 $1,499 $1,973 -$527 079
AC 14£_2 Chiller Eft Chiller RI 129 ElecL Elect $15,000 $1.326 $848 $0 $8,994 $11,168 -$3,832 0.74
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AC 1493 Chiller Eft Chiller RI 130 Elect. Elect $14.000 $3,141 $2,010 $0 $8,394 $13,545 4455 097
AC 1524 Chiller Eft. Chiller RI 131 Elect. Elect. $5,000 $578 $370 $0 $2,998 $3,948 -$1,054 0.79
AC 3655 Chiller Eft. Chiller RI 132 Elect. Elect $25,000 $2,209 $1,414 $0 $14,990 $18.813 -$8.387 0.74
AC 3656 Chiller Eft. Chiller RI 133 Elect. Elect. $12,500 $2,804 $1,794 $0 $7,495 $12,094 -$406 0.97
AC 3658 Chiller Eft. Chiller RI 134 Elect Elect $4,000 $462 $296 $0 $2.398 $3.156 -$844 0.79
AC 3659 Chiller Eft Chiller RI 135 Elect. Elect $40,000 $639 $653 $0 $23,984 $25,275 -$14,725 0 63
AC 250 Chiller Eft. Chiller&TES RI 9 Elect Elect. $94,250 `$27,119 $102,851 $14,271 $46,704 $136.507 $42,257 1.45
AC 2f_ Chiller Eft. Chiller&TES RI 12 Elect. Elect $48,750 -$22,486 $53,095 $7,381 $24,157 $62,148 $13,398 1.27
AC 312 Chiller Eft. Chiller&TES RI 14 Elect. Elect $20,150 `$4,478 $23.295 $3,051 $9,985 $31.853 $11,703 158
AC 313 Chiller Eft. Chiller&TES RI 15 Elect. Elect. $132,800 -$38,154 $144,419 $20,077 $65,708 $192,051 $59,451 1.45
AC 318 Chiller Eft. Chiller&TES RI 17 Elect Elect. $32,500 `$9,351 $35.397 $4,921 $18,105 $47,071 $14,571 1.45
AC 329 Chiller Eft Chiller&TES RI 19 Elect_ Elect $13,000 `$2,689 $15,029 $1,968 $8,442 $20,550 $7,550 158
AC 330 Chiller Eft. Chitler&TES RI 20 Elect. Elect $32,500 `$9,351 $35.397 $4,921 $18,105 $47.071 $14,571 1.45
AC 3.30 Chiller Eft. Chiller&TES RI 21 Elect. Elect. $39 000 `$8,667 $45,086 $5,905 $19.326 $81,850 $22,850 1.58
AC 3.30 Chiller Eft. Chiller&TES RI 22 Elect. Elect_ $195000 -$33,971 $163,697 $29,526 $66,490 $225,741 $30,741 1.18
AC 400 Chiller Eft. Chiller&TES RI 26 Elect. Elect. $52 000 `$23,985 $58,635 $7,874 $25,768 $66,291 $14,291 127
AC 402 Chiller Eft Chiller&TES RI 28 Elect. Elect. $13 000 -$4.637 $15,029 $1,968 $6,442 $18,802 $5,802 1.45
AC 404 Chiller Eft. Chiller&TES RI 29 Elect. Elect. $39 (300 `$20,232 $41.041 $5.905 $19,326 $48.040 $7,040 1.18
AC 408 Chiller Eft. Chiller&TES RI 30 Elect Elect. $26 000 -$7,481 $28,317 $3,937 $12,884 $37,857 $11,657 1 45
AC 415 Chiller Eft. Chiller&TES RI 31 Elect. Elect $71 500 -$12,458 $60,022 $10,828 $24,379 $82.772 $11,272 1.18
AC 423 Chiller Eft. Chiller&TES RI 32 Elect Elect. $396 500 -$52,193 $350,099 $60 038 $135,195 $493,137 $98,637 1.24
AC 424 Chiller Eft. Chiller&TES RI 33 Elect Elect $13000 -$4,637 $15,029 $1,968 $6,442 $18,802 $5,802 1.45
AC 425 Chiller Eft. Chiller&TES RI 34 Elect. Elect_ $18 250 -$3,611 $18,786 $2,460 $8,052 $25,688 $9,438 1.58
AC 425 Chiller Eft. Chiller&TES RI 35 Elect Elect. $35 750 -$10,287 $38,937 $5,413 $17,715 $51.778 $18,028 145
AC 425 Chiller Eft Chiller&TES RI 36 Elect Elect $312 000 `$54,354 $261,915 $47,241 $106,383 $381,186 $49,188 1.16
AC 430 Chiller Eft'.Chiller&TES RI 37 Elect. Elect. $26 000 -$7,481 $28,317 $3,937 $12,884 $37,857 $11,857 1.45
AC 431 Chiller Eft. Chiller&TES RI 38 Elect. Elect. $65000 -$11.B9! $77.754 $9,842 $32.210 $107,915 $42,915 166

faO AC 440 Chiller Eft. Chiller&TES RI 39 Elect. Elect. $32 500 -$10,418 $34,309 $4,921 $16,105 $44,919 $12,419 1.38
"L AC 501 Chiller Eft Chiller&TES RI 40 Elect. Elect. $39000 -$12,075 $46,281 $5,905 $19,326 $59,417 $20,417 1.52,4=
U'I AC 502 Chiller Eft. Chlller&TES RI 41 Elect. Elect. $39 O00 -$12,075 $48,261 $5.905 $19.326 $59,417 $20,417 1.52

AC 503 Chiller Eft. Chiller&TES RI 42 Elect. Elect. $39000 -$12,075 $46,261 $5,905 $19,326 $59,417 $20,417 1.52
AC 505 Chiller Eft. Chiller&TES RI 43 Elect. Elect $178 750 `$49,962 $150.056 $27.065 $60,949 $188,108 $9.358 105
AC 523 Chiller Eft Chiller&TES RI 45 Elect. Elect_ $19,500 -$8,219 $19,687 $2,953 $9,663 $26,083 $6,583 1.34
AC 530 Chiller Eft. Chiller&TES RI 48 Elect. Elect. $39,000 `$11,222 $42,478 $5,9D5 $19.326 $56,485 $17,485 1.45
AC 533 Chiller Eft. Chiller&TES RI 47 Elect. Elect. $27,300 `$7,310 $33,113 $4,134 $13,528 $43465 $18,165 1.59
AC 533 Chiller Eft. Chiller&TES RI 48 Elect. Elect. $113,750 `$52"467 $123,889 $17,223 $58,367 $145,012 $31,262 1.27
AC 534 Chiller Eft. Chiller&TES RI 49 Elect. Elect $32,500 -$5,945 $38,877 $4,921 $16,105 $53,958 $21,458 1.68
AC 535 Chiller Eft Chiller&TIES RI 50 Elect. Elect $18,200 -$5,349 $21,771 $2,758 $9.019 $28,196 $9.998 155
AC 535 Chiller Eft. Chiller&TES RI 51 Elect. Elect. $32,500 -$9,552 $38,877 $4,921 $18,105 $50,351 $17,851 155
AC 538 Chiller Eft. Chiller&TES R! 52 Elect. Elect. $45,500 -$8,323 $54,428 $8.889 $22.547 $75,541 $30,041 1.86
AC 537 Chiller Eft Chiller&TES RI 53 Elect. Elect $45,500 -$18,848 $50,926 $8,889 $22,547 $81,517 $18,017 1.35
AC 546 Chiller Elf Chlller&TES RI 55 Elect Elect. $85,000 -$19,9f](] $63,279 $9,842 $22,183 $75,294 $10,294 116
AC 5.56 Chiller Eft. Chiller&TES RI 57 Elect. Elect. $19,500 -$9,964 $19,687 $2,953 $9,663 $22,338 $2,838 1,15
AC 557 Chiller Eft.Chiller&TES RI 58 Elect Elect. $6,500 -$3,163 $8.250 $984 $3,221 $7,292 $792 112
AC 558 Chiller Eft. Chiller&TES RI 59 Elect. Elect. $52,000 -$23,985 $58,635 $7,874 $25,768 $68,291 $14,291 1.27
AC 559 Chiller E.ffChiller&TES RI 60 Elect. Elect $39,0(X] -$11,222 $42.476 $5,g05 $19,326 $58.485 $17,485 1.45
AC 560 Chiller Eft.Chiller&TES RI 81 Elect. ElecL $32,500 `$9,351 $35,397 $4,921 $18.105 $47,071 $14,571 145
AC 561 Chiller Eft Chiller&TEES RI 62 Elec't. Elect. $35,750 `$7,945 $41.329 $5,413 $17,715 $58.513 $20.763 1.58
AC 562 Chiller Eft. Chiller&TES RI 83 Elect. Elect. $35,750 -$7,945 $41,329 $5,413 $17,715 $56,513 $20,763 1.58
AC 575 Chiller Eft.Chiller&TES RI 84 Elect Elect. $48,750 -$14.027 $53,095 $7,381 $24,157 $70,607 $21,857 1.45
AC 578 Chiller Eft. Chiller&TES RI 85 Elect. Elect. $32.500 -$14,991 $35,397 $4,921 $18,105 $41,432 $8,932 127
AC 629 Chiller Eft. Chiller&TES RI 69 Elect. Elect. $22,750 -$6,546 $24,778 $3,445 $11,273 $32.950 $10,200 145
AC 873 Chiller Eft.Chiller&TES RI 73 Elect. Elect. $19,500 -$5,811 $21,238 $2,953 $9,663 $28,243 $8,743 1.45
AC 710 Chiller Eft Chiller&TES RI 77 Elect. Elect. $22,750 -$8,548 $24,778 $3,445 $11,273 $32,950 $10,200 145
AC 722 Chiller Eft. Chiller&TES RI 78 Elect. Elect. $45,500 -$13.092 $49,556 $6,889 $22.547 $65,900 $20.400 145
AC 727 Chiller Eft Chiller&TES RI 79 Elect Elect $39,000 -$17.989 $42,478 $5,905 $19.326 $49.719 $10,719 127
AC 732 Chiller Eft.Chiller&TES RI 80 Elect. Elect $31,850 `$9,164 $34,689 $4.823 $15,783 $46,130 $14,280 1.45
AC 734 Chiller Eft Chiller&TES RI 81 Elect. Elect $20,150 `$9,294 $21,946 $3,051 $9,985 $25,688 $5,538 1.27
AC 738 Chiller Eft. Chiller&TES RI 84 Elect Elect. $20,150 `$18,172 $21,948 $3,051 $9,985 $18,810 `$3,340 0.83
AC 750 Chiller Eft Chiller&TES R! 85 Elect. Elect. $81,250 `$23,379 $68,492 $12,302 $40,262 $117,878 $36,428 1.45
AC 751 Chiller Eft.Chil/er&TES RI 86 Elect_ Elect $42.250 `$12,157 $48,018 $8,397 $20,938 $81,193 $18,943 1.45
AC 800 Chiller Eft Chiller&TES RI 87 Elect. Elect_ $58,500 `$13.001 $87,629 $8,858 $28,989 $92,475 $33,975 1.58
AC 800 Chiller Elf.Chiller&TES RI 88 Elect. Elect. $117,000 -$33,685 $127,429 $17,715 $57,978 $189,458 $52.458 1.45
AC 810 Chiller Eft.Chiller&TES RI 89 Elect. Elect $13,000 `$4,637 $15,029 $1,968 $8,442 $18,802 $5,802 1.45
AC 925 Chiller Eft.Chiller&TES RI 92 Elect_ Elect $357,500 `$9<3,923 $300.111 $54,131 $121,897 $378,218 $18,718 105
AC 929 Chiller Eft.Chiller&TES RI 94 Elect. Elec-L $158,000 `$43,603 $130,958 $23,821 $53,192 $164,187 $8,187 1.O5
AC 945 Chiller Eft.Chiller&TES RI 98 Elect. Elect. $39,000 -$11,222 $42.478 $5,905 $19,326 $56,485 $17.465 145
AC 946 Chiller Eft.Chiller&TES RI 97 Elect Elect $65,000 -$18.703 $70,794 $9,842 $32.210 $94,142 $29,142 1.45
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AC 957 Chiller Eft.Chiller&TES RI 98 Elect. Elect. $13,000 -$4,637 $15,029 $1,968 $6,442 $18.802 $5,802 1 45
AC 965 Chiller Eft.Chiller&TES RI 100 Elect Elect $32,500 -$11,592 $37,572 $4,921 $18,105 $47,006 $14,506 1.45
AC 967 Chiller Eft. Chiller&TES RI 101 Elect. Elect $13,0(X) `$2,889 $15.029 $1,g68 $8,442 $20,550 $7,550 158
AC 967 Chiller Eft.Chiller&TES RI 102 Elect. Elect. $57,200 -$18.459 $62,298 $8.661 $28.345 $82,845 $25,645 145
AC 9(_ Chiller Eft. Chiller&TES RI 103 Elect. Elect. $20,800 `$g,594 $22.654 $3,149 $10,307 $28,517 $5,717 1.27
AC 984 Chiller Eft. Chiller&TES R! 104 Elect Elect_ S39,000 .$11,222 $42,478 $5,905 $19.326 $58,485 $17,485 145
AC 988 Chiller Eft. Chiller&TES RI 105 Elect Elect $130.000 -$36,338 $109,131 $19,884 $44,326 $136,806 S_q,8_ 105
AC 989 Chiller Eft. Chiiler&TES RI 106 Elect Elect $71.500 -$25,502 $82,858 $10,826 $35,431 $103,414 S31,914 1.45
AC 989 Chiller Eft. Chiller&TES RI 107 Elect. Elect $344,500 .$158.901 $375,207 $52,162 S170,712 $439.180 $94,680 127
AC 989 Chiller Eft Chiller&TES RI 108 Elect Elect $698,750 -$177,035 $598,272 $105,801 $238.254 $765,292 $66,542 1 10
AC 9gO Chillt,_ Eft. Chiller&TES RI 109 Elect. Elect. $19.500 -$6,955 $22.543 $2,953 $9.663 $28,204 $8.704 145
AC 9gO Chiller Eft. Chiller&TES RI 110 Elect Elect. $32,500 -$14,991 $35,397 $4,921 S16,105 $41,432 $8,932 1.27
AC 991 Chiller Eft. Chiller&TES RI 111 Elect. Elect $15,600 -$5,564 $18,035 S2,362 $7,730 $22,563 $6,963 1.45
AC 992 Chiller Eft. Chiller&TES RI 113 Elect. Elect $19,500 -$8,994 $21,238 $2,953 S9,663 $24,859 $5,359 1.27
AC 996 Chiller Eft. ChiUer&TES RI 115 Elect. Elect. $28,000 -$11,992 $28,317 $3,937 $12.884 $33,148 $7,146 1.27
AC 9ge Chiller Eft. Chiller&TES RI 117 Elect Elect. $64,500 -$19,795 $68,004 $12,794 $28,812 $89,818 $5,318 1.08
AC 1316 Chiller Eft. Chiller&TES RI 118 Elect Elect. $26,000 .$11.992 $28,317 $3,937 $12,884 $33,146 $7,146 1.27
AC 1353 Chiller Eft. Chlller&TES RI 119 Elect Elect S28,000 -S11.g92 $28,317 $3,937 $12,884 S33.148 S7,148 1.27
AC 1364 Chiller Eft. Chiller&TES RI 122 Elect. Elect. $140,400 -$39,243 $117,862 S21,259 $47,872 S147.750 S7,350 105
AC 1365 Chiller Eft. Chiller&TES RI 123 Elect. Elect. $104,000 -$47,970 $113,270 $15.747 $51,536 $132,583 S28,583 127
AC 13189 Chiller Eft. Chiller&TES RI 124 Elect Elect $19,500 `$8,955 $22,543 S2.953 $9,663 $28,204 $8,704 145
AC 1380 Chiller Eft. Chiller&TES RI 125 Elect. Elect $208.000 -$52.699 $178.090 $31.494 $70.922 $227,808 $19.808 1.10
AC 1492 Chiller Eft. Chiller&TES RI 129 Elect. Elect. $19.500 -$8,994 $21,238 $2.953 $9.663 $24.859 $5,359 1.27
AC 1493 Chiller Eft Chiller&TES RI 130 Elect Elect $18,200 .$6,491 $21.040 S2,758 $9,019 S28,323 $8.123 145
AC 3655 Chiller Eft Chiller&TES RI 132 Elect. Elect. $32,500 -$14,991 $35,3_7 $4,921 $16,105 $41,432 $8,932 1.27
AC 3656 Chiller Eft. Chiller&TES RI 133 Elect. Elect. $16,250 .$5,796 $18,786 $2,460 $8,052 $23,503 $7.253 1.45
AC 3850 Chiller Eft. Chiller&TES RI 135 Elect Elect. S85,000 .$20,832 $88,819 $9,842 $22,163 $79,792 $14,792 123

f_) AC 501 Chiller Gas Chiller/Cogen. RI 40 Elect. NG $51,000 -$30,108 $48,281 `$24.370 $22.515 $14,298 -$36,702 028

AC 502 Chiller Gas ChilleffCogen. RI 41 Elect. NG $51,000 -$30,108 $46,261 -$24.370 $22,515 $14,298 -$36,702 028
O'I AC 503 Chiller Gas Chiller/Cogen. RI 42 Elect. NG $51,000 .$30,108 $46,281 -$24,370 $22,515 $14,298 -$36,702 0.28

AC 504FJ05/5(_ Chiller Gas Chiller/Cogen RI 43 Elect NG $233.750 .$189.897 $1,50,056 .$111,698 $75,568 -$75.772 -$30g,522 -0 32
AC 989 Chiller Gas Chiller/Cogen RI 108 Elect. NG S913,750 .$255,346 $598.272 -$436,637 S295,400 S201,690 .$712,060 022
AC 1364 Chiller Gas Chiller/Cogen. RI 122 Elect. NG $183.600 S192,108 $117.862 .$87.734 S59.355 $281,591 $97.991 153
Boilers Multiple Steam Boilers Tune-up18 RI 1 NG,F.O_I NG,F.Oil $9,500 $31,206 S0 -$7,,Jll -$4,830 $18.764 $9,264 198
Boilers Mull_ple Hot-Water Boilem Tune-up32 RI 2 NG,F.Oil NG,F.Oil $13,000 $18,470 SO -$7,811 .$4,630 $6,028 .$6,972 048
Boilers Multiple A, Boilers Tune-up50 RI 3 NG.F.Oil NG.F.Oil S17.5(X) $49,675 $0 .$7,811 -$4,630 $37,234 $19,734 2.13
Boilers 430 Hot-WaterBoilers Pulse Boilers RI 5== FOil NG $14,296 $3.385 S0 $0 $2.385 S5,769 -$8.527 0.40
Boilers 440 Hot-WaterBoilers Pulse Boilers RI 5t) FOil NG $11,080 $2,621 S0 S0 S2,031 $4,653 -$6,427 0.42
Boilers 629 Hot-Water Boilers Pulse Boilers RI 5¢ F.Oil NG $8.934 $1.839 $0 $0 $819 $2,458 -$4,475 035
Boilers 632 Hot-Water Boilem Pulse Boilers RI 5¢1 FOil NG $20,015 S4.736 $0 $0 $7,184 $11.g'20 .$8,095 0.60
Boilers 650 Hot-Water Boilers Pulse Boilers RI 5e FOil NG $6,219 $1,470 $0 $0 $I ,140 $2,610 `$3,608 0.42
Boilers 672 Hot-Water Boilers Pulse Boilers RI 5f F.Oil NG $16,941 $4,010 $0 $0 $3,409 $7.419 .$9,522 0.44
Boilers 673 Hot-Water Boilers Pulse Boilers RI 5g FOil NG S6.362 $1.508 $0 $0 $1,657 S3.115 .$3,247 0.49
Boilers 681 Hot-WaterBoilers Pulse Boilem RI 5h FOil NG $2,144 $507 $0 $0 $432 $938 `$1,208 0.44
Boilers 891 Ho(-Water Boilers Pulse Boilers RI 51 FOil NG S7,720 $1,827 S0 $0 $912 $2,739 .$4.981 0.35
Bo{lers 703 Hot-Water Boilers Pulse Boilers RI 5j FOil NG $3,145 $745 $0 S0 $633 $1.377 .$1.768 0.44
Boilers 810 Hot-Water Boilers Pulse Boilers RI 5k F.Oii NG $7,1 46 $1,689 S0 S0 $889 $2,578 -$4,570 036
Boilers 925 Hot-Water Boilers Pulse Boilers RI 51 NG NG $65,763 $10,600 S0 $0 $24,643 $35,243 .$30,520 054
Boilers 945 Hot-Water Boilers Pulse Boilers RI 5m NG NG S21,445 $3,457 S0 S0 $4.315 S7,773 -$13,872 0 36
Boilers 957 Hot-Water Boilers Pulse Boilers RI 5n F.O(I NG $5,576 S1.326 $0 $0 S1,682 $3,002 .$2.574 0.54
Boilers 984 Hot-Water Boilers Pulse Boilers RI 5o F.Oil NG $28,593 $6.763 S0 $0 $7,896 $14,659 .$13,934 0.51
Boilers 988 Hot-Water Boilers Pulse Boilers RI 51) NG NG S9,650 $1,556 S0 S0 S1.610 $3.165 .$8,485 033
Boilers 989 Hot-Water Boilers Pulse Boilers RI 5q NG NG S228,742 $112.474 $0 S0 S33,009 $145.483 .$83,260 0.64
Boilers 990 Hot-Water Boilem Pulse Boilers RI 5( FOil NG $4,932 $1,170 S0 S0 $2,287 $3,457 -$1,475 0.70
Boilers 992 Hot-Water Boilers Pulse Boilers RI 5s FOil NG $8.004 $1.420 S0 SO $1,324 $2.745 -$3.280 0.46
Boilem 996 Hot-Water Boilers Pulse Boilers RI 5t NG NG $28,593 $1,347 $0 $0 $3.928 S5.275 -$23,317 0.18
Boilers 1316 Hot-Water Boilers Pulse Boilers RI 5u F.Oil NG $17.870 $4,22g S0 SO $4.316 $8,545 -$9,325 0 48
Boilers 1364 Hot-Water Boilers Pulse Boilers RI 5v NG,F.Oil NG $36.456 $10.247 $0 $0 $5.524 $15.771 .$20.685 043
Boilem 1492 Hot-Water Boilers Pulse Boilers RI 5w FOil NG $5,004 $1.182 $0 $0 $2,224 $3,408 -$1,597 068
Boilers 1497 Hot-Water Boilers Pulse Boilers RI 5o( F.Oil NG $8,219 S1,470 S0 $0 S1,140 S2.810 `$3,608 0.42
Eloilers 3695 Hot-Water Boilers Pulse Boilers RI 5y F.Oil NG S7,148 $1,689 $0 S0 $889 $2,578 -$4,570 0.36
Controls ADMIN E-1 EMCS(e_st. chill.) RI I Elect. Elect. $13,200 $75,447 NA (a) $0 .$1,973 $73,473 $60.273 557
Contnds COMCATN E-2 EMCS(exist.chill.) RI 2 Elect Elect. S24,200 $109,608 NA $0 -$3,818 $105,990 $81.790 4.38
Contn_s DGR E-3 EMCS(exist chill.) RI 3 Elect Elect. $4.400 S32.711 NA $0 .$658 S32.053 $27,653 7.28
Controls MISC E-4 EMCS(exist.chill) RI 4 Elect. Elect. $2,200 $7,428 NA S0 `$329 $7,099 $4.899 3.23
Controls PLT-BLD E-5 EMCS(exJst chill.) RI 5 Elect Elect. $8,600 $2.595 NA $0 .$987 $1,809 -$4,091 024
Controls R&D E-6 EMCS(exist.chill.) RI 8 Elect. Elect. $8,800 $119,184 NA S0 -S1,316 $117,869 S109.069 13.39
Controls REC E-7 EMCS(e_dstchill) RI 7 Elect. Elect $6,600 $21,654 NA $0 -$987 $20,668 $14,068 3.13
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Contn_ls SHOP-ELC E-8 EMCS(exist chill ) RI 8 Elect. Elect $2,200 $9,349 NA $0 -$329 $9,020 $6,820 4.10
Controls WHS E-9 EMCS{exist.chill ) RI 9 Elect Elect. $8,800 $8,758 NA $0 -$987 $7,771 $1,171 1.18
Dishwasher Faro Hsg DW-1 Eft. Dshwshr RI 1 Elect. Elect. $677,880 $68,690 NA $0 $305,812 $374,502 -$303,378 0.55
Envelope 989 Heating/Cooling CeilingInsulation RI la Elect. Elect $14,850 $8,952 NA $0 $0 $8.952 45.898 0 60
Envelope Wherry Heabng/Cooling Ceiling Insulation RI lb Elect. Elect. $416,680 $1,945,937 NA $0 S0 $1,945,937 $1,529,257 4 67
Envelope TLF Heating/Cooling Rell Window Trtrnnt RI 2a Elect. Elect. $166.002 $395,584 NA $0 S0 $395,564 $229.582 238
Envelope FAM HSG Heating/Cooling Rell WindowTrtmnt RI 219 Elect. Elect. $448,892 $2,068.113 NA $0 $0 $2,068.113 $1.619,221 481
Envelope ADMIN Heating/Cooling Mul0-GlazedWindows RI 3a Elect. Elect $623,596 $312.940 NA $0 $0 $312,940 -$310,65_ 0 50
Envelope BRK/ADM Heating/Coohng Mu_-Glazed Windows RI 3b Elect. Elect $374,483 $234,897 NA $0 $0 $234,897 -$139,586 063
Envelope HOTEL Heating/Cooling Multi-GlazedWindows RI 3<: Elect_ Elect. $166,002 $104,131 NA $0 S0 $104,131 -$61,871 063
Envelope FAM HSG Heating/L..ooling Multi-GlazedWindows RI 3<:1 Elect. Elect_ $448,892 $544,397 NA $0 $0 $544,397 $95,505 121
Envelope TRAING Heating/Cooling Mul0-GlazedWindows RI 3e Elect. Elect $130.190 $89,322 NA $0 S0 $89,322 -$40,868 0 89
Envelope ADMIN Heating/Coo_ing Weath Package RI 4a Elect. Elect $99,440 $243.189 NA $0 $0 $243,189 $143,750 2 45
Envelope BRK/ADM Heating/Co04ing Weath Package RI 4b Elect. Elect. $35,857 $102.142 NA $0 $0 $102,142 $66,285 2 85
Envelope CLUB HeatingtCooting Weal/1 Package RI 4<: Elect. Elect $2,573 $20.468 NA $0 $0 $20,468 $17,895 796
Envelope TRAING Heating/Coo4ing Weath Package RI 4d Elect. Elect $4,334 $7,402 NA $0 $0 $7,402 $3,068 1 71
Envelope FAM HSG Heating/Cooling Weattt. Package RI 4e Elect. Elect. $213,156 $339,338 NA $0 $0 $339,338 $126.182 1 59
Envelope Wherry Heating/Cooling Radiant Barriers R! 5 Elect. Elect. $717,380 $196,793 NA $0 $0 $196,793 -$520,587 0 27
Fuel-Switch Family Housing W.Htrs,Sto_,Dn/ers Eft NG Replacements RI 1 Elect. NG $2,606.300 $161,578 NA S0 $360,308 $521,886 -$2,084,414 0 20
Fuel-Switch Family Housing W.Ht_,Stoves,Dryers Std NG Replacements RI 2 Elect. NG $1,945,000 -$47.392 NA $0 $733,581 $686,189 -$1,258,811 0 35
HVAC Family Housing AirSourceHt Pump Gmd-Cpld Ht Pump RI 1 Elect. Elect $2,411.800 $292,570 NA $0 $1,152,761 $1,445,331 -$966,469 060
HVAC Family Housing Ai_Source I-ft_Pump Gmd-Cpld Ht Pump ROF 1 Elect Elect $1,829,326 $143,938 NA $0 $2,782,066 $2,926,025 $1,296,899 1.80
Lighting 3 1F40 STD None RI 1 Elect. Ek_'t. $0 $0 SO $0 $0 $0 $0 (b)
Lighting 1 1F40ES STD 1F32T8 ELC RI 1 Elect Elect. $1,187 $1,169 $426 $426 $0 $2,021 $835 170
Lighting 2 1F40ES $313 1F32T8 ELC RI 1 Elect. Elect. $50,908 $32,128 $18,289 $19,970 $0 $70,388 $19,480 1 38
Lighbng 4 2F40ES STD 2F32T8 ELC RI 1 Elect. Elect. $15,251 $8,772 $3,858 $7,849 $0 $20,077 $4,826 132
Lighting 5 INC3-60 None Rl 1 Elect Elect $0 $0 SO $0 $0 $0 $0 Co)
Ligh0ng 2 EXIT2xPL9 LED RI 10 Elect. Elect_ $55.088 $33.168 $8,392 $137,547 $0 $179,107 $124,019 325

Lighting 3 INC 2x60 ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect. $192,685 $1,544,463 $319.737 $521,510 S0 $2,385,709 $2,193,024 12.38
Lighting 2 EXITINC (2x15) LED RI 11 Elect. Elect $4,872 $4,314 $1,091 $21,447 $0 $26,853 $21,981 551
Lighting 3 INC 50 MR '=lx_ None RI 11 Elect Elect S0 t0 SO S0 $0 $0 t0 Co)
Lighting 2 EXIT INC (2x209 LED RI 12 Elect. Elect. $6,969 $8,638 $2,186 $6,712 $0 $19.536 $12,568 280
Lighting 3 INC 75 Ceil CFL 2-9 + BLST RI 12 Elect. Elect. $133,192 $672,749 $139.273 46,442 $0 $805,580 $672,388 6.05
Ligh0nti 2 INC 2x60 Ceil CFL 2-11 CEIL FIXT RI 13 Elect. Elect. $1,693 $14,809 $2,810 $4.970 $0 $22,589 $20,895 1334
Lighting 2 INC 2x75 lamp None RI 14 Elect Elect_ $0 $0 SO $0 $0 $0 $0 CO)
Lighting 2 INC 60 Ceil CFL 11 CEIL FIXT RI 15 Elect Elect. $26,350 $1170020 $26,523 $48,706 $0 $192,249 $165,899 7 30
Lighting 2 INC 75 Ceil CFL 2-9 + BLST R! 18 Elect Elect. $3,069 $14,158 $3,209 -$69 $0 $17,298 $14,230 5 64
Lighting 2 _NC75 spot None RI 17 Elect. Elect $0 $0 SO $0 $0 $0 $0 CO)
Lighting :' 1F40 STD 1F32T8 ELC REF RI 2 Elect. Elect. $85,271 $76,280 $17,289 $9,193 $0 $102,762 $17.491 1.21
Lighting 4 2F40 STD None RI 2 Elect Elect. $0 t0 SO $0 $0 $0 t0 CO)
Lighting 5 INC 2-60 CFL 2-15 CEIL RI 2 Elect Elect $173,899 $438,100 $223,084 $242,107 $0 $903.291 $729.393 5 19
Lighting 3 2F40 STD 2F40ES ELC REF RI 2== Elect. Elect $168,781 $236,671 $51,677 $45,0a8 $0 $333,396 $164.615 198
Lighting 1 2F40ES STD 2F32T8 ELC R! 2,= Elect. Elect $72,340 $49,073 $17,342 $37,144 $0 $103,560 $31,220 1 43
Lighting 3 2F40 STD 2F40ES ELC REF RI 2"o Elect. Elect $6,453 $9,049 $1.978 $1,722 $0 $12,747 $6.294 198
Lighting 3 2F40 S'FD SENS RI 2t) Elect. Elect. $952 $6,334 $1,383 $3,351 $0 $11,068 $10,116 11.63
Lighting 3 2F40 STD 2F4OES ELC REF SENS RI 2b Elect Elect. $7,405 $13,121 $2,865 $3.351 $0 $19,337 $11,932 251
Lighting 1 2F4OES STD SENS RI 2b Elect. Elect. $11,968 $40.013 $14,140 $32,360 $0 $86,513 $74,545 7.23
Ligh0ng 1 2F40ES STD 2F32T8 ELC RI 2b Elect. Elect $41,812 $28,364 $10,023 $21,469 $0 $59,856 $18.045 1.43
Ligl_ng 1 2F40ES STD 2F32T8 ELC SENS RI 2b Elect. Elect. $53,780 $61,286 $21,658 $32,360 S0 $115,304 $61,524 2.14
Lighting 1 2F40 STD None RI 3 Elect Elect $0 $0 SO $0 $0 $0 $0 (b)
Lighting 3 2F96 STD 2F96ES ELC REF RI 3 Elect. Elect. $313,746 $256,688 $134.029 $54.745 S0 $445,463 $131,717 1.42
Lighting 4 3F40ES s'rD 2F40ES ELC REF RI 3 Elect Elect. $31,091 $22,934 $17,407 $9,911 $0 $50,251 $19,160 182
Lighting 5 INC 1-60 CFL 15 CEIL RI 3 Elect Elect. $73,319 $207,959 $55,771 $61,499 $0 $325,229 $251,910 4 44
Lighting 2 2F4OES STO 2F32T8 ELC RI 3a Elect. Elect $70,630 $81,162 $16,932 $37,953 S0 $136,047 $65,417 193
Ligl_ng 2 2F40ES STO SENS RI 3b Elect. Elect. $7,208 $40,803 $8,512 $27,596 $0 $76.912 $69,704 10.67
Lighting 2 2F40ES STD 2F32T8 ELC RI 319 Elect. Elect $25,171 $28,924 $6,034 $13.526 $0 $48,484 $23,313 1.93
Lighting 2 2F40ES STC) 2F32T8 ELC SENS RI 319 Elect. Elect ;32,379 $62,496 $13,038 $27,596 $0 $103,13G $70,751 3.19
Ligh0ng 2 2F40 STD 2F40ES ELC REF RI 4 Elect Elect $8.464 $4.553 $2.592 $2,027 $0 $9.171 $707 1 08
Lighting 4 4F4OES STD 3F40ES ELC REF RI 4 Elect. Elect $14,040 $12,750 $8,199 $5,184 $0 $24,133 $10,093 1.72
Lighting 1 4F40ES STD 3F40ES ELC REF RI 4 Elect. Elect. $34,655 $48,694 $15,301 $15,130 $0 $77,125 $42,470 223
Lighting 3 3F40 STD 21=40STD REF RI 4at Elect Elect. $1,559 $1,599 $1,141 $361 $0 $3,101 $1,543 1.99
Lighting 3 3F40 STD SENS RI 4b Elect Elect. $27,744 $1,200 $858 $576 $0 $2,632 -$25,112 009
Lighting 3 3F40 STD 2F40 STD REF SENS RI 4b Elect_ Elect. $29,303 $2.400 $1.712 $576 $0 $4.688 -$24,615 0 16
Lighting 3 3F40 STD 2F40 STD REF RI 4b Elect. Elect. $1,559 $1.600 $1,142 $381 $0 $3,103 $1,544 1 99
Lighting 2 2F96 STD 2F96ES ELC REF RI 5 Elect. Elect. S9.970 $8,175 $4.259 $1,750 S0 $14,184 $4,214 142
Lighting 3 4F40ES STD 3F40ES ELC REF RI 5 Elect. Elect. $71,370 $60.348 $31,511 $25,580 S0 $117,438 $46,068 1.65
Lighting 4 6F40 STD None RI 5 Elect. Elect S0 S0 SO $0 $0 S0 t0 (b)
Lighting 1 3F4OESSTD 2F4OES ELC REF RI 5a Elect Elect. $608.955 $905.958 $340.9_ $345.493 $0 _1,592.390 $983.435 2.61
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Lighting 1 3F40ES STO 2F40ES ELC REF SENS RI 51) Elect Elect_ $400,312 $744,557 $280,199 $276,889 $0 $1,301,624 $641,312 2.83
Lighting 1 3F40ESSTD SENS RI 5b Elect. Elect $58,084 $296,422 $111,552 $276,689 $0 $684,844 $625,100 11.87
Lighting 1 3F40ES STO 2F40ES ELC REF RI 51) Elect. Elect $401,628 $597,513 $224,862 $227,866 S0 $1,050,240 $846,512 281
Lighting 2 4F40 ST[:) 3F32T8 ELC REF R! 6 Elect Elect S9,990 $27,017 $8.124 $3.429 S0 S36,570 S20,580 386
Lighting 1 4F40 STD 31:321"8ELC REF RI 6 Elect. Elect_ $12_,587 $288,096 $;'7,583 $42,490 $0 $408,171 $281,004 3.22
Lighting 3 4F40 STD 3F32T8 ELC REF RI 6 Elect Elect S1,204 $1.03,1 $738 $327 $0 $2,100 $895 1.74
LighUng 1 5F40 STD None RI 7 Elect Elect. S0 $0 $0 $0 $0 $0 $0 (1))
Lighting 3 EXITINC(2X20) LED RI 7 Elect. Elect. $3,604 $4,468 $1,130 $4,506 $0 $I0,I04 $6,500 2.80
Lighting 2 3F40ES STO 2F40ES ELC REF RI 7* Elect Elect $19,451 $57,368 $10,890 $18.98_ $0 $87,243 $87,793 4.49
Lighting 2 3F40ES STD 2F40ES ELC REF SENS RI 7b Elect. Elect. $13,479 $43,293 $8,218 $15,194 $0 $66,705 $53,225 4.95
Lighting 2 3F40ES STO 2F40ES ELC REF RI 7b Elect Elect $11,779 $34,743 $6 595 $11.498 S0 $52,836 $41,056 449
Lighting 2 3F40ES STO SENS R! 71) Elect. Elect $I,700 $17,236 $3,272 $15,194 $0 $35,702 $34,002 21.00
Ligh_ng 1 EXIT INC(2x15) LED R! 8 Elect Elect $72,799 $64,458 $16,308 $320,461 S0 $401,227 $328,429 5.51
Ligh_ng 3 INC 100 Cell CFL 2-11 CEIL FIXT RI 8 Elect. Elect. $3,537 $6,400 $4.565 $352 S0 $11,318 $7,781 320
Lighting 2 4F40ES ST[) 3F40ES EL(:;REF RI 8a Elect. Elect. $417,010 $383.518 $184,115 $154,476 S0 $722,109 $305,099 173
Lighting 2 4F40ES STD SENS RI 8b Elect. Elect $1,292 $8.414 $3,079 $5,301 $0 $14,794 $13,502 11.45
Ligh_ng 2 4F40ES STO 3F40ES ELC REF SENS RI 8b Elect Elect. $12,592 $14,209 $6,821 $5,301 $0 $26,331 $13,738 209
Lighting 2 4F4OES STO 3F40ES ELC REF RI 81) Elect. Elect. $11.300 $10,393 $4,969 $4,188 $0 $19.568 $8,268 1.73
Lighting 2 4F40 STD 3F32T8 ELC REF RI 9 Elect. Elect. $74.937 $240,094 $45,935 $26.533 SO $312,581 $237,624 417
Lighting 3 INC 150 None RI 9 Elect. Elect S0 $0 $0 $0 $0 S0 $0 (b)
Lighting I INC 75 Can CFL 20 + BLST RI 9 Elect Elect $53,331 $158,297 $58,710 $44,781 $0 $250,788 $206,458 487
Motors ADMIN Fun Motor Eft Motor RI la Elect Elect $122,024 $157,936 $46,000 S0 $32,410 $238,345 $114,3;'1 194
Mofors BRIOADM Fan Motor Eft. Motor RI 2s Elect Elect. $31,771 $41,122 $11.977 $0 $8,438 $61,536 $29,765 1.94
Motors CHAPEL Fan Motor Eft. Motor RI 3a Elect. Elect $1,632 $2,113 $615 $0 $433 $3,162 $1,530 1.94
Motors CLINIC F,n Motor Elf Motor R! ke Elect. Elect $944 $1,222 $358 $0 $251 $1,829 $885 194
Motors CLUB F_n Motor Eft. Motor RI 5a Elect Elect. $2,037 $2,862 $775 $0 $538 $3,975 $1,938 195
Mottos COMCATN FinnMotor Elf. Motor RI 8a Elect. Elect. $11,408 $14,844 $4,323 $0 $3,046 $22,213 $10,745 1.94

Motors DGR Fan Motor Elf. Motor RI 7,* E.4_'t Elect $20,660 $26,741 $7,788 $0 $5,467 $40,017 $19,357 1.94
Motors DINING Fen Motor Eft. Motor RI 8a Elect. Elect. $11,328 $14,881 $4,270 $0 $3,009 $21,940 $10,812 194
Motors GROCERY Fen Motor Elf. Motor RI 9a Elect. Elect. $11,637 $15,063 $4,387 $0 $3,0Q1 $22,540 $I0,903 1.94

OO Motors HANGER Fan Motor Eft. Mot_ RI 10a Elect. Elect. $15,972 $20,672 $6,021 S0 $4,242 $30.935 $14,063 1.94
Motors HOSPfTL Fsn Motor Eft. Motor RI 115 Elect Elect $10.165 $13,157 $3,832 $0 $2,700 $19,680 $9,524 1.94
Motors HSG-FAM Fan Motor Eft. Motor RI 121, Elect. Elect. $1,703 $2,204 $642 S0 $452 $3,208 $1,505 1.94
Motors MISC Fen Motor Elf. Motor RI 13a Elect Elect. $581 $752 $219 $0 $154 $1,123 $544 1.94
Motors MTRPOOL F,n Motor Elf. Motor RI 14e Elect Elect $7,085 $9,170 $2.671 $0 $1,882 $13,723 $6,638 1.94
Motors MVVR Fen Motor Elf. Motor RI 15a Elect. Elect $15,869 $20,539 $5,962 $0 $4,214 $30,735 $14,867 1.94
Motors PLT-BLD Fen Motor Eft. Motor RI 16a Elect Elect. $638 $627 $241 S0 $1_ $1,237 $599 1.94
Motors R&D Fan Motor Elf. Motor RI 17a Elect Elect $7,502 $9,820 $2,882 $0 $2,017 $14,704 $7,112 1.94
Motors REC Fan Motor Eft. Motor RI 18a Elect Elect. $5,940 $7,689 $2,239 S0 $I,577 $11,505 $5,565 1.94
Motom RESTRNT Fan Motor Elf. Motor RI 19a Elect. Elect. $450 $582 $170 S0 $120 $872 $422 1.94
Motors SECURITY Fsn Motor Eft. Motor R! 20a Elect. Elect. $5,317 $6,880 $2,004 $0 $1,413 $10,297 $4.980 1.94
Motors SHOP Fan Motor Eft. Motor RI 21,` Elect. Elect. $4,065 $6,037 $1,758 S0 $1,239 $9,035 $4,370 1.94
Motors SHOP-ELEC Fan Motor Elf. IVx)tor RI 22a Elect Elect $23,080 $29,885 $8,704 $0 $6,133 $44,722 $21,632 1.94
Motors STOR-UH Fen Motor Eft Motor R! 23a Elect Elect. $5,838 $7.555 $2,200 $0 $1,549 $11,304 $5,488 1.94

TERMINL Fan Motor Eft. Motor RI 24,* Elect Elect. $11,962 $15,483 $4,510 $0 $3,177 $23,170 $11,208 1.94
Motors TRAING Fan Motor Eft. Motor RI 25a Elect. Elect $5.407 $6,999 $2.0L'_ $0 $1,436 $10,473 $5,086 1.94
Motors WHS Fen Motor Eft. Motor R! 28a Elect Elect. $43,405 $58,179 $16,353 $0 $11,528 $84,070 $40,865 1.94
Motors ADMIN Fan Motor Elf. Motor ROF lb _ Elect $92.728 $98,746 $28,761 $0 $68,986 $198,493 $103,765 2.12
Motors BRFJADM Fen Motor Eft. Motor ROF 2tb Elect. Elect $24,143 $25,710 $7,488 $0 $17,961 $51,180 $27,017 2.12
Motors CHAPEL Fan Motor Eft. Motor ROF 31) Elect Elect. $1,240 $1,321 $385 $0 $923 $2,628 $1,388 2.12
Motors CLINIC Fan Motor Eft. Motor ROF 4b Elect. Elect. $717 $764 $223 $0 $534 $1,520 $803 212
IVlo4b_ CLUB Fan Motor Eft. Mob_ ROF 5b Elect Elect. $1,548 $1,604 $485 $0 $1,148 $3,297 $1,749 2.13
Motors COMCAIN Fan Motor Eft. Motor ROF 61) Elect. Elect. $8,715 $9,281 $2,703 $0 $8,483 $18,467 $9,753 2.12
Motors DGR Fan Motor Eft. Motor ROF 7b Elect. Elect $15,700 $16,719 $4,870 $0 $11,680 $33,269 $17,589 2.12
Motors DINING Fan Motor Eft. Motor ROF 61) Elect. E_ct. $8,808 $9,167 $2,670 $0 $6,405 $18,241 $9,633 2.12
Motors GROCERY Fan Motor Eft Motor ROF gO Elect. Elect. $6,843 $9,416 $2,743 $0 $6,579 $18,739 $9,896 2.12
Motonl HANGER Fen Motor Eft. Motto ROF 10b Elect. Elect. $12,137 $12,925 $3,764 S0 $9,029 $25,7!9 $13,582 2.12
Idofom HOSPtTL Fan Motor Eft Moto¢ ROF 11b Elect Elect $7,725 $8,226 $2,396 $0 $5,747 $16,389 $8,644 2.12
Mofom HSG-FAM Fan Motor Eft. Moto," ROF 121) Elect. Elect. $1,294 $1,378 $401 $0 $963 $2,742 $1,448 2.12
Motors MISC Fan Motor Eft. Motor ROF 131) Elect. Elect. $442 $470 $137 S0 $328 $935 $494 2.12
Motors MTR_ Fan Motor Eft. Motor ROF 14b Elect Elect. $5,384 $5.733 $1,670 S0 $4,008 $11,409 $8,025 2_12
Mo_om M'4VR Fan Motor Eft. Motor ROF 15b Elect Elect. $12,059 $12,842 $3,740 $0 $8,971 $25,553 $13,494 2.12
Motom PLT-BLD Fan Motor Eft. Motor ROF 161) Elect. Elect. $485 $517 $151 $0 $380 $1,026 $543 2.12
Motm_ R&D F,`n Motor Elf. Motor ROF 17b Elect. Elect. $5,769 $6,143 $1,780 S0 $4,292 $12,225 $6,456 2.12
Motors REC Fan Motor Elf. Motor ROF 1BI) Elect. Elect. $4,514 $4,807 $1,400 $0 $3,358 $9,565 $5,051 2.12
Moto_ RESTRNT Fan Motor Eft. Motor ROF 191) Elect Elect. $342 $364 $108 $0 $255 $725 $383 2`12

SECURITY Fan Motor Elf. Motor ROF 201) Elect. Elect. $4,040 $4.302 $1,253 $0 $3.00? $8,581 $4.521 2.12
Motom SHOP Fan Motor Elf. Motor ROF 21b Elect. Elect. $3,545 $3,775 $1,099 $0 $2,637 $7,512 $3,967 2.12
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Motors SHOP-ELEC Fan Mo_x Eft. Moto¢ ROF 22b Elect. Elect $17,547 $18,685 $5.442 $0 $13,054 $37.181 $19.635 2.12
Motors STOR-UH Fan Motor Eft. Motor ROF 23b Elect Elect $4,435 $4.723 $1,378 $0 $3,299 $9.398 $4,963 2.12
Motors TERMINL Fan Motor Eft. Motor ROF 24b Elect. Elect $9,090 $9,681 $2,820 $0 $6,763 $19,263 $10,173 2-12
Motors TRAING Fan Motor Eft Motor ROF 25b Elect. Elect. $4,109 $4,378 $1,275 $0 $3.057 $8,707 $4,508 2.12
Motors WHS Fan Motor Eft Moto¢ ROF 26b Elect Elect_ $32,984 $35,125 $10,230 $0 $24,539 $60.894 $36.910 2.12
Motors ADMIN ChilledWater Pump Eft Motor RI 27a Elect Elect. $36,979 $46,299 NA $0 $9,821 $56,120 $19,141 1.52
Motors BRK/ADM ChilledWater Pump Eft. Motor RI 28a Elect Elect. $8,564 $10,722 N._ $0 $2,274 $12,997 $4,433 1.52
Motors CHAPEL ChilledWater Pump Eft. Motor R! 29a Elect Elect $1,125 $1,409 NA $0 $299 $1,708 $583 1.52
Motors CLINIC ChilledWater Pump Eft. Motto RI 30a Elect Elect. $450 $563 NA S0 $120 $683 $233 1.52
Motor= CLUB ChilledWater Pump Eft. Motor Rt 31a Elect Elect $338 $422 I_IA $0 $90 $512 $174 1.51
Motors COMCATN ChilledWater Pump Eft Motor RI 32a Elect Elect $788 $g86 NA $0 $209 $1,196 $408 1.52
Motors DGR ChilledWater Pump Eft. Motor RI 33a Elect Elect $4,794 $8,003 NA $0 $1,273 $7,278 $2`482 1.52
Motors DINING ChilW_] Water Pump Eft. Motor RI 34== Elect Elect $3,523 $4,410 NA $0 $936 $5,346 $1.823 1.52
Motom GROCERY ChilledW_ _, Pump Eft Motor RI 35a Elect Elect $1,801 $2,255 NA $0 $478 $2,733 $932 1.52
Motors HANGER ChilledWater "Jump Eft. Motor RI 316a Elect. Elect $2,139 $2,877 NA $0 $568 $3,248 $1,107 1.52
Motors HOSPITL ChilledWater Pump Eft. Motor RI 37a Elect. Elect. $3,e01 $4,506 NA $0 $956 $5,464 $1,863 1.52
Motors MISC ChilledWater Pump Eft. Motor RI 38a Elect. Elect. $450 $563 NA $0 $120 $683 $233 1.52
Motors MWR ChilledWater Pump Eft. Motor RI 39a Elect Elect $4,726 $5,917 NA $0 $I,255 $7,172 $2,446 1.52
Motors PLT-BLD ChilledWater Pump Eft. Motor RI 40a Elect Elect $8,891 $11,131 NA $0 $2,362 $13,493 $4,802 1.52
Motom R&D ChilledWater Pump Eft. Motor RI 41• Elect Elect. $2,811 $3.269 NA $0 $694 $3,963 $1,352 152
Motors REC Chilled Water Pump Eft. Motor RI 42a Elect. Elect_ $551 $:8g0 NA $0 _146 $837 $286 1.52
Motors SECURITY ChilledWater Pump Eft. Motor RI 43a Elect Elect $844 $1,,357 NA $0 $224 $1,281 $437 1.52
Motors SHOP-ELEC ChilledWater Pump Eft. Motor R! 44a Elect Elect. $2,295 $2`674 NA $0 $610 $3,484 $1,189 152
Motors STOR-UH Chilled Water Pump Eft. Motor RI 4.5a Elect. Elect $394 $49"3 NA $0 $104 $507 $203 1.52
Motors TERMINL ChilledWater Pump Eft. Motor RI 48a Elect Elect $2`026 $2`536 NA $0 $538 $3,074 $1,048 152
Motors TRAING ChilledWater Pump Eft Motor RI 47a Elect. Elect. $2,026 $2,536 NA $0 $538 " $3,074 $1,048 1.52
Motom WI.IS ChilledWater Pump Eft Motor RI 48a Elect Elect $6,415 $8,031 NA $0 $1,704 $9,735 $3,320 1.52
Motors ADMIN ChilledWater Pump Elf. Motor ROF 27b Elect. Elect. $28,101 $28,948 NA $0 $20,g06 $49,853 $21,752 1.77

• Motors BRK/ADM ChilledWater Pump Eft. Motor ROF 28b Elect Elect $8,508 $8,704 NA $0 $4,841 $11,345 $5,037 1,77
Jib Motors CHAPEL ChilledWater Pump Elf.Motor ROF 29b Elect Elect. $855 $881 NA $0 $636 $1,517 $862 1.77
_I_ Motors CLINIC ChilledWater Pump Elf. Motor ROF 30b Elect Elect $342 $352 NA $0 $255 $807 $265 1.77

Motors CLUB ChilledWater Pump Eft.Motor ROF 31b Elect. Elect $257 $264 NA $0 $191 $455 $198 1.77
Motors COMCATN ChilledWater Pump Eft.Motor ROF 32b Elect Elect. $5_ $817 NA $0 $446 $1,062 $483 1.77
Motom DGR ChilledWater Pump Eft. Motor ROF 33b Elect. Elect. $3,643 $3,753 NA $0 $2,710 $8,463 $2,820 1.77
Motom DINING Chilled Water Pump Elf. Motor ROF 34b Elect. Elect. $2`877 $2,757 NA S0 $1,992 $4,749 $2,072 1.77
Motors GROCERY ChilledWater Pump Eft. Mofor ROF 35b Elect. Elect $1,569 $1,410 NA $0 $1,018 $2,428 $1,059 1.77
Motom HANGER ChilledWater Pump Eft. Motor ROF 361) Elect. Elect. $I ,625 $I ,674 NA $0 $I ,209 $2,683 $1,258 1.77
Motors HOSPITL Chilk)dWater Pump Eft. Motor ROF 37b Elect. Elect $2,736 $2,819 NA $0 $2`036 $4,854 $2.118 1.77
Motors MISC Chilled Water Pump Eft.Motor ROF 38b Elect - Elect. $342 $352 NA $0 $255 $807 $265 1.77
Motors MWR ChilledWater Pump Eft. Motor ROF 39b Elect. Elect $3,501 $3,700 NA $0 $2,872 $6,371 $2,780 1.77
Motors PLT-BLD Chilled Water Pump Eft. Motor ROF 40b Elect Elect $8,756 $8,959 NA $0 $5,027 $11,g66 $5,230 1.77
Motom R&D Chilled Water Pump Eft Motor ROF 41b Elect Elect $1,g84 $2,044 NA $0 $1.476 $3.520 $1,536 1.77
Motom REC ChilledWater Pump Eft. Motor ROF 4211) Elect Elect. $419 $432 NA S0 $311 $743 $324 1.77
Motors SECURITY Chilled Water Pump Eft. Motor ROF 43b Elect Elect $641 $661 NA $0 $477 $1,138 $497 177
Mo_om SHOP-ELEC Chilled Water Pump Elf.Motor ROF 44b Elect Elect $1,744 $1,797 NA $0 $1,298 $3,095 $1,351 1.77
Motom STOR-UH ChilledWater Pump Eft. Motor ROF 45b Elect. Elect. $299 $308 NA $0 $222 $531 $231 1.77
Motors TERMINL Chilled Water Pump Eft.Motor ROF 46b Elect. Elect $1,540 $1,585 NA S0 $1,145 $2,730 $1,191 1.77
Motors TRAING Chilled Water Pump Eft. Motor ROF 47b Elect Elect. $1,540 $1,585 NA $0 $1,145 $2,730 $1,191 177
Motors WHS ChilledWater Pump Eft.Motor ROF 48b Elect Elect $4,875 $5.021 NA $0 $3,627 $6,648 $3.773 177
Motors ADMIN CondenserPump Eft.Motor RI 49a Elect Elect. $6,865 $8,595 NA $0 $1.623 $10,418 $3,553 1.52
Motors ADMIN CondenserPump Eft. Motor RI 50a Elect. Elect $5,402 $8,763 NA $0 $1,435 $6,198 $2,798 152
Motors ADMIN CondenserPump Eft Motor R! 51== Elect Elect $788 $98_ NA $0 $209 $1,195 $408 1.52
Motors ADMIN Condenser Pump Eft. Motor RI =;2a Elect Elect $875 $845 NA $0 $179 $1.025 $349 152
Motom ADMIN Condenser Pump Eft Motor RI 53a Elect Elect $12,098 $15,148 NA S0 $3,213 $18,359 $8,262 1.52
Motors BRK/ADM Condenser Pump Elf. Moto¢ RI 548 Elect Elect. $5,120 $6,411 NA $0 $1,3160 $7,771 $2,650 1.52
Motom BRWADM Condenser Pump Elf.Motor RI 55a Elect Elect $675 $845 NA S0 $179 $1,025 $349 1.52
Motom BRK/ADM Condenser Pump Eft. Motto RI 56=, Elect Elect $675 $845 NA S0 $179 $1,025 $349 152
Motom BRK/ADM Condenser Pump Elf. Motor RI 57== Elect. Elect. $675 $845 NA $0 $179 $1,025 $349 1.52
Motors DGR Condenser Pump Elf.Motor RI 58a Elect. Elect $1,238 $1,550 NA $0 $329 $1.879 $841 1.52
Motors DINING Condenser Pump Eft. Motor RI 59a Elect. Elect. $900 $1,127 NA $0 $239 $1,366 $466 152
Motors HOSPtTL CondenserPump Eft.Motor RI 80a Elect. Elect. $3,601 $4,509 NA $0 $956 $5,465 $1,864 1.52
Motors MWR CondenserPump Eft. Motor RI 81== Elect Elect. $1,125 $1,409 NA S0 $299 $1,708 $562 1.52
Motors TRAING CondenserPump Eft.Motor RI 62a Elect Elect $563 $704 NA $0 $149 $854 $291 1.52
Motors WHS CondenserPump Eft. Motor RI 63a Elect. Elect. $675 $845 NA $0 $179 $1,025 $349 1.52
Motors ADMIN Condenser Pump Eft.Motor ROF 491) Elect. Elect. $5,217 $5,374 NA S0 $3,881 $9,255 $4,038 1.77
Motors ADMIN Condenser Pump Eft.Motor ROF 50b Elect Elect. $4,105 $4,228 NA $0 $3,054 $7,282 $3,177 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 51b Elect. Elect. $599 $517 NA $0 $445 $1,062 $463 1.77
Motors ADMIN CondenserPump Eft. Motor ROF 52b Elect. Elect. $513 $529 NA $0 $382 $910 $397 1.77
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Motors ADMIN CondenserPump Eft Motor ROF ,53b Elect Elect. $9,193 $9,470 NA $0 $8,839 $18,309 $7,118 1.77
Motors BRK/ADM CondenserPump Eft. Motor ROF 54b Elect. Elect $3,891 $4,(X_ NA S0 $2,895 $8,903 $3,012 1.77
Motors BRK/ADM CondenserPump Elf Motor ROF 551) Elect Elect $513 $529 NA S0 $382 $910 $397 177
Motors BRK/ADM CondenserPump Eft Motor ROF 56b Elect. Elect. $513 $529 NA $0 $382 $910 $397 1.77
Motors BRK/ADM Condenser Pump Eft Motto ROF 57b Elect. Elect. $513 $529 NA $0 $382 $910 $397 1.77
IVlotom DGR CondenserPump Elf MoOr ROF 58b Elect Elect $941 $_9 NA $0 $700 $1,669 $728 1.77
Motors DINING Condenser Pump Eft. Motor ROF 59b Elect Elect $684 $705 NA $0 $509 $1,214 $530 1.77
Motors HOSPITL Condensm Pump Elf. Motor ROF 00b Elect. Elect. $2,737 $2,819 NA S0 $2,036 $4,855 $2,118 177

MWR Condenser Pump Elf. Motor ROF 81b Elect Elect $855 $881 NA $0 $83_ $1,517 $662 1.77
Mo_s TRAING Condenser Pump Elf. Motor ROF 621) Elect Elect $428 $440 NA $0 $318 $759 $331 1.77
Motors WH_ Condenser Pump Eft. Motor ROF 631) Elect Elect $513 $529 NA $0 $382 $910 $397 1.77
Motom Irrigat_:m IrrigationPump Eft. Motor RI 64-, Elect Elect. $113 $28 NA $0 $30 $56 -$57 0.49
Motors Irrigation Irrigation Pump Eft. Motor RI 85a Elect Elect $338 $77 NA $0 $90 $187 -$171 0.49
Motom litigation Imgetion Pump Elf Motor RI 66a Elect Elect. $900 $205 NA $0 $230 $444 .$456 0.49
Motors Irfigabon IrrigationPump Eft. Motor RI 87a Elect Elect. $1,068 $38,5 NA S0 $448 $833 .$855 0.49
Motors hriga_on IrrigationPump Elf Motor RI 68a - Elect. Elect $20,256 $4,619 NA $0 $5,380 $9,999 -$10,257 049
Motors Inigation irrigationPump Elf. Motor RI 09s Elect. Elect. $12,6_O $2,887 NA S0 $3,363 $8,250 .$8,411 0.49
Motors Inig_on InigationPump Eft. Motor RI 70a Elect Elect. $4,501 $1,026 NA S0 $1,198 $2,222 -$2,279 0.49
Motonb South Plant ,SewagePump Elf. Motcx RI 71o Elect Elect $113 $171 NA $0 $30 $201 $88 1.79
Motom South Plant Sewage Pump Eft. Motor RI 72a Elect Elect $225 $342 NA $0 $80 $402 $177 1.79
Motom SouthPlant Sewage Pump Eft. Motor RI 73a Elect Elect $225 $29 NA $0 $I_ $88 .$137 0.39
Motors South Plant Sewage Pump Eft. Motor RI 74a Elect Elect $338 $43 NA $0 $90 $132 -$205 0.39
Motors South Plant Sewage Pump Elf Motor RI 75a Elect Elect $563 $71 NA $0 $149 $221 -$342 0.39
Motors South Plant Sewage Pump Elf. Motor RI 76a Elect. Elect $644 $1,283 NA $0 $224 $1,507 $663 1.79
Motors South Plant Sewage Pump Eft. Molor RI 77a Elect Elect. $1,125 $1,711 NA $0 $299 $2,010 $884 1.79
Motors South Plant Sewage Pump Eft Motor R! 78a Elect Elect $3,939 $499 NA $0 $1,046 $1,545 .$2,394 0.39
Motors South Plant Sewage Pump Eft Motor RI 79a Elect Elect. $3,939 $5,g68 NA S0 $1,046 $7,034 $3,095 1.79
Motors North Plant ,SewagePump Elf. Motor RI 80a Elect. Elect $2,251 $855 NA $0 $5_ $1,453 -$798 0.65

, Motors No_ Plant Sewage Pump Elf. Motor RI 81a Elect Elect $1,688 $1,123 NA $0 $448 $1,571 -$117 0.93
f,,Irl Motors North I_nt Sewage Pump Eft Mo_ RI 82a Elect. Elect $2,251 $3,422 NA $0 $598 $4,019 $1,7_ 1.79
O Motors North Plant Sewage Pump Eft. Motor RI 83a Elect Elect $563 $855 NA $0 $149 $1,005 $442 1.79

Mo_om Noah Plant Sewage Pump Eft. Motor RI 84a Elect Elect. $1,125 $178 NA $0 $299 $477 .$648 042
Motors _ Plant Sewage Pump Eft. Motto RI 8._ Elect. Elect. $1,125 $499 NA $0 $299 $798 .$327 0.71
Motors Nodh Plant Sewage Pump Eft Motor RI 8_ Elect. Elect $4,501 $2,281 NA $0 $1,198 $3,477 .$1,025 0.77
Motors North Plant Sewage Pump Eh _ RI 87a Elect Elect. $0,003 $3,422 NA $0 $2,391 $5,813 .$3,190 0.65
Motors Lilt Station LiftStationPump Eft.MoOr RI 88a Ele_L Elect $6,077 $2,772 NA $0 $1,814 $4,386 -$1,691 0.72
Motors Lilt Sla_:_on Lift Stath)nPump Eft.Mo_ RI 89a Elect Elect. $7,878 $3,593 NA $0 $2,092 $5,085 -$2,193 072
Mot0m Lilt Station LiftStationPump Eft Motor RI 90o Elect Elect. $3,376 $1,540 NA SO $897 $2,43_ -$940 0.72
Motors LiftStation LiftStation Pump Eft.Motor RI 91_, Elect. Elect. $11,816 $5,38_ NA $0 $3,138 $8,527 -$3,289 0.72
Motors In_g_ion Img_on Pump Eft. Motor ROF 64b Elect Elect $86 $16 NA $0 $64 $80 -$8 093
Motors litigation IrrigationPump Eft.Motor ROF 651) Elect. Elect. $257 $48 NA $0 $191 $239 -$18 0.93
Motors Irrigation IrrigationPump Elf.Motor ROF 66b Elect Elect. $684 $128 NA $0 $509 $637 .$47 0.93
Motors Irngation In_g_d_onPump Eft.Motor ROF 87b Elect Elect $1,283 $241 NA $0 $954 $1,195 -$88 0.93
Motors litigation IrrigationPump Eft.Moto_ ROF 68b Elect Elect $15,393 $2,888 NA S0 $11,452 $14,340 -$1,053 0.93
Motors Irrigation Imgetion Pump Elf.Mo_ ROF 69b Elect Elect $9,621 $1,805 NA $0 $7,1b"7 $E,962 .$658 0.93
Motors litigation Irriga_onPump . Elf.Motor ROF 701) Elect. Elect $3,421 $642 NA $0 $2,545 $3,187 .$234 0.93
Motors South Plant Sewage Pump Elf. Motor ROF 71b Elect Elect $80 $107 NA $0 $64 $171 $85 1.99
Motors South Plant Sewage Pump Eft.Motbor ROF 721) Elect Elect. $171 $214 _tA $0 $127 $341 $170 199
Motors South Plant Sewage Pump Elf.Motor ROF 731) Elect Elect $171 $18 NA SO $127 $145 .$26 0.65
Motors SouthPlant Sewage Pump Eft.Mobx ROF 74b Elect. Elect $257 $27 N/'_ $0 $191 $218 .$39 0.65
Motom SouthPlant Sewage Pump Eft.Motor ROF 75b Elect. Elect $428 $48 N_ $0 $318 $3_3 .$65 0.85
Motors SouthPlant Sewage Pump Eft Motor ROF 761) Elect Elect. $641 $802 N_ $0 $477 $1,279 $638 1.99
Moto_ SouthPlant Sewage Pump Eft.Motor ROF 77b Elect Elect $855 $1,070 N,_ S0 $630 $1,706 $851 1.98

SouthPlant ,SewagePump Elf.Motor ROF 781) Elect Elect $2,993 $312 N,_ $0 $2,227 $2,53g -$454 0.65
Motors Sou_ Plant Sew_e Pump Eft.Motor ROF 791) Elect Elect $2,993 $3,744 NA $0 $2,227 $5,071 $2,977 1.90
Motors NorthPl_nt Sewage Pump Eft. Motor ROF 801) Elect Elect. $1,710 $535 NA SO $1,272 $1,807 $97 1.06
Motom Nor_ Ph_nt Sewage Pump Eft.Motor ROF 81b Elect Elect $1,283 $702 NA S0 $954 $1,656 $373 1.29
Motors North Plant Sewage Pump Eft.Motto" ROF 82"o Elect Elect $1,710 $2,139 NA SO $1,272 $3,412 $1,701 1.99
IVloto_ Norlh Plant Sewage Pump Elf.Motto ROF 831) Elect. Elect. $428 $535 NA $0 $318 $853 $425 1.98
Motors Nodh Plant Sewage Pump Elf. Motor ROF 84b Elect. Elect $855 $111 NA $0 $636 $748 -$107 0.87
Motom NorthPlant ,SewagePump Eft.Motor ROF 85b Elect. Elect. $655 $312 NA S0 $630 $948 $93 1.11
Motors NorthPlant Sewage Pump Elf.Motor ROF 86b Elect. Elect_ $3,421 $1,428 NA SO $2,545 $3,971 $550 1.16
Motors North Plant Sewage Pump Elf.Mo_" ROF 87b Elect. Elect. $8,841 $2,13_ NA $0 $5,090 $7,229 $388 1.08
Motors Lilt Station LiftStation Pump Eft.Motor ROF 88b Elect Elect $4,618 $1,733 NA $0 $3,436 $5,165 $550 1.12
Motors Lif Station LiftStationPump Eft.MoOr ROF 891) Elect Elect. $5,986 $2,246 NA $0 $4,454 $8,700 $714 1.12
Motom Lif Station LiftStationPump Elf. Mo_" ROF 9OI) Elect. Elect. $2,56_ $963 NA $0 $1,900 $2,871 $300 1.12
Motors LiftStation LiftSta_on Pump Eft.Motor ROF 91b Elect Elect. $8,979 $3,369 NA SO $8,680 $10,050 $1,070 1.12
Refrigerator APPR PF'YSO RF-1 Eft. Re_g RI 1 Elect. Elect. $1,781 $302 $99 $0 $794 $1,195 .$,_6 0.68
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Refrigerator Capehart Hsg RF-2 Eft Refng RI 2 Elect Elect $586.413 $100.813 $32.831 $0 $264.549 $397,993 -$188,420 088
Refrigerator Wheny Hsg RF-3 Eft Refrig RI 3 Elect Elect $325,198 $55.796 $18.207 $0 $148,707 $220.709 -$104,489 088
Refrigerator TempLodFac RF-4 Eft Refrig RI 4 Elect Elect. $34.048 $5.841 $1.906 $0 $15,359 $23,107 -$10.939 0 68
Refrigerator Dormitories RF-5 Eft Refrig RI 5 Elect Elect $118.261 $23,366 $7,624 $0 $52.449 $83.439 -$32.822 0 72
Refiigerator VOQ RF-6 Eft. Refrig RI 8 Elect Elect $35.448 $7,124 $2.325 $0 $15,992 $25.441 -$10,007 072
Transport. Sedan Compact,4 psgr,Class II CNG Vehicle RI B102 Gas NG $48,00_ $88,884 $0 $94.135 -$23.080 $137.939 $89.939 2 87
Transport. Sedan Midsize,5 psgr,Class II (See Note 1) CNG Vehicle RI B103 Gas NG $8,000 $479 $0 $0 -$3,647 -$3,387 `$11,367 -042
Transport Sedan Compact, Law Enforcement,Class II CNG Vehicle RI B106 Gas NG $30,000 $124,830 $0 $60,340 `$41,665 $143,505 $113,505 4 78
Transport. Wagon StationWagon. Compact. Class II CNG Vehicle RI B150 Gas NG $45,000 $40.187 S0 $39.942 -$19.233 $60.875 $15.875 135
Transport Ambulance Modular.4x2 CNG Vehicle RI B162 Gas NG $9,000 $25.910 S0 $28.883 -$1.355 $53.218 $44,218 5 91
Transport. Ambulance Modular,4x4 CNG Vehicle RI B163 Gas NG $9.000 $2.187 S0 $5.811 -$1,149 $8.829 -$2.171 0 78
Transport Truck Panel Truck, 4x2.6.999 GVW & under CNG Vehicle RI B188 Gas NG $g'_..900 $110,854 S0 $148.843 -$32,744 $226,953 $133.953 244
Transport_ Truck Multistop.4x2. 12.500-18,999 GVVV CNG Vehicle RI B177 Gas NG $1_'.000 $2.481 $0 $8.581 `$5.129 $3.913 -$8.087 033
Transport Truck Multistop,4)(2,8.500-12,499 GVVV CNG Vehicle RI B178 Gas NG $3.000 $1,494 $0 $1.718 -$1.282 $1.930 -$1.070 064
Transport. Truck Carryall,4x2.8.999 GVW & under CNG Vehicle RI B165 Gas NG $75,000 $110,701 S0 $84.933 -$28,406 $169.229 $94.229 2.28
Transport Truck Carryall,4](2,7 DAX CNG Vehicle RI B188 Gas NG $18.000 $28.321 S0 $26,284 -$7,693 $48,912 $28.912 261
Transport Truck Carryall,4x4. 7.500 GVVV CNG Vehicle RI (3190 Gas NG $3.000 $4.486 S0 $7,104 -$1.056 $10.533 $7.533 351
Transport Truck Cam/all, 4)(2,Cony. 15 psgr,7,700 GVW CNG Vehicle RI B192 Gas NG $9.000 $17,473 $0 $14,896 `$3.169 $29,200 $20.200 324
Transport Truck Carryall,Low Silhouette.4x2.7,100 GV_N CNG Vehicle RI B193 Gas NG $3,000 $208 $(3 $555 -$1,056 `$294 -$3.294 -0.10
Transport Truck Utility,4x4, 8,000 GVW CNG Vehicle RI B198 Gas NG $3,000 $448 $0 $98 `$1.056 -$511 -$3.511 -017
Transport Pickup Compact, 4x2, 4,599 GVVV& under CNG Vehicle RI B200 Gas NG $285,000 $_--'xJ0,866 $(3 $317,378 -$100,344 $417,g01 $132,g01 147
Transport Pickup Compact, 4X2,4,600-5,799 GV_N CNG Vehicle RI B204 Gas NG $63,000 $78,271 S0 $81,340 `$22,181 $137.430 $74,430 218
Transport. Pickup 4 dr cab. 4)(2.5.500 GVW CNG Vehicle RI B217 Gas NG $80.000 $64.428 ,,,, $59.067 -$17,817 $105,878 $45.878 178
Transport. Pickup 4 drcab, 4x4, 7,000-8510 GV_N CNG Vehicle R! B222 Gas NG $45.000 $55.626 S0 $49.448 -$19,233 $85,840 $40.840 1gl
Transport Truck Cargo, 4x4. 12.499 GVW & under CNG Vehicle RI B237 Gas NG $15,000 $4.879 $0 $7,788 `$5,281 $7,385 `$7,615 049
Transport. Truck Cargo, 4x4. 17,000-20.999 GVW CNG Vehicle RI B23g Gas NG $9,000 $2,429 S0 $4.171 -$2.643 $3,957 -$5.043 0 44
Transport. Truck Stake,4x2, 7,000 GVVV CNG Vehicle RI B261 Gas NG $48,000 $73.101 $0 $63.547 -$14.094 $122.554 $74,554 2.55
TmnsporL Bus School,28-29 psgr,4x2 CNG Vehicle RI B121 Diesel NG Dies $20,000 $8,040 S0 $17,169 `$1,916 $21,293 $1,293 106

;Jrl Transport. Bus School, 42-45 psgr,4x2 CNG Vehicle RI B130 Diesel NG Dies $8,000 $3.687 $0 $27.979 `$766 $30.899 $22,899 3.88
Transport. Bus Interclty,41-51 psgr,4x2 CNG Vehicle RI B139 Diesel NG Dies $4.000 $7,681 $0 $10,439 -$532 $17,509 $13,509 438
Trans odL Truck Multistop.4)£2.8.499 GV_N& unde; CNG Vehicle RI B178 Diesel NG Dies $39.000 $12,427 $0 $53.181 -$18.669 $48,940 $9,940 125
Tmns x)rt Truck Multis_op,4)(2, 1-ton CNG Vehicle RI B180 Diesel NG Dies $21.000 $3.706 $0 $35.173 -$7,394 $31.486 $10,486 150
Transport Bu_ 18 psgr,4)Q CNG Vehicle RI B164 Diesel NG Dies $4,000 $1.735 $0 $8.377 -$1,056 $9.056 $5,056 226
Trans _ort Truck Cam/all. 4x2. Cony,9 psgr CNG Vehicle RI B191 Diesel NG Die,= $3.050 $1,455 $0 $2.234 -$881 $2.808 `$192 094
Trans )o_ Pickup Compact. 4x4. 4,600-5,799 GVVV CNG Vehicle RI B211 Diesel NG Dies $3.000 $988 $(3 $4.128 -$1.282 $3,632 $832 1.28
Tmns _ Truck Stake, 4x2, 12,500-18,999 GVW, 1-1r2ton CNG Vehicle RI B264 Diesel NG Dies $18,000 $3,635 S0 $32,819 -$5,285 $38,969 $12,989 172
Trans _d. Truck Stake, 4x2, 10,000 GVW CNG Vehicle RI B285 Diesel NG Dies $24,000 $10,040 $0 $39,684 `$5,927 $43,797 $19,797 1.82
Trans _ Truck Tracts, 4)(2,24,000-44,500 GVW CNG Vehicle R! B3,53 Diesel NG Dies $15,0130 $11,005 S0 $22,386 43,133 $30,258 $15,258 202
Transx)rt Truck Tractor,6x4, 24,000-44,5(]0 GV_/ CNG Vehicle RI 13361 Diesel NG Dies $12,000 $12,834 S0 $200,815 -$2,127 $211,322 $199,322 17.81
Trans :or. Tractor Whse, 4,000-8,999# CNG Vehicle RI E801 Gas NG $30,000 $15,189 S0 $49,577 -$8,286 $58,480 $28,480 195
Trans )ort Forklift 2,000-5,999#, ST CNG Vehicle RI E830 Gas NG $2,000 $598 S0 $4,818 -$470 $4,745 $2,745 237
Trans )ort. Forklift 2,000-5,999#, PT CNG Vehicle RI E831 Gas NG $20,000 $11,924 $0 $50,744 -$8,60_ $58,062 $38,062 280
Transport. Forklift 8,000-9,999#, PT CNG Vehicle RI E832 Gas NG $4,000 $873 S0 $7,553 -$1.111 $7,315 $3,315 183
7tans )ort ForkliR 4,000#, P'l" CNG Vehicle RI E818 Diesel NG.Dies $33.000 $3.158 $0 $86,554 `$11.819 $58.(:_3 $25.093 178
Transx),'l. Forklift 8,000-6,200#, PT CNG Vehicle RI E822 Diesel NG,Dies $38,000 $4,718 $0 $74.025 -$8.890 $88,853 $33.853 1.94
Trarm)ort Forklift 15,0(X)# CNG Vehicle RI E824 Diesel NG.Dies $21.000 $632 $0 $20,488 -$5,188 $18,135 -$4.865 077
Trans x)rt. Lift Plaffo_n,4OK, 463L CNG Vehicle RI E940 Diesel NG,Dies $4,000 $652 $0 $39.208 -$1,056 $38,803 $34.803 9.70
Trans >0ft. Forklift Huster,463L. 10K CNG Vehicle R! E956 Diesel NG.Dies $12,000 $817 $0 $7,874 -$2,127 $8.563 -$5.437 055
Trans _ort_ Foddift AllisChalmers, 463L, 10K CNG Vehicle RI E957 Diesel NG,Dies $9.000 $991 $0 $21.660 -$1,595 $21,057 $12,057 234
Trans)ort Forklift AT(483L),10K C_G Vehicle RI E958 Diesel NG.Dies $12,000 $1,752 $0 $5,686 -$2,963 $4,475 `$7.525 0.37
Trans xxt. Sedan Compact,4 psgr,Class II CNG Vehicle ROF B10"2 Gas NG $41,031 $53,204 S0 $72,262 -$18,482 $105,004 $87,974 286
Trans )ort Sedan Midsize,5 psgr,Class II (See Note 1) CNG Vehicle ROF B103 Gas NG $8,838 $381 $0 $0 -$2,744 -$2,382 `$9,201 -035
Trans)ort Sedan Compact,Law Enforcement,Class II CNG Vehicle ROF B106 Gas NG $27,737 $112,048 $0 $55,055 -$38,227 $128,874 $101,138 485
Tmns x)rt Wagon StationWagon, Compact, Class II CNG Vehicle ROF B150 Gas NG $38,466 $31,952 S0 $30,661 -$13,719 $48,895 $10,428 127
Transx)d. Ambulance Modular,4x2 CNG Vehicle ROF B162 Gas NG $8,839 $18.742 $0 $17,850 `$488 $33.904 $27.065 4.98
Tram )ort Ambulance Modular,4)(4 CNG Vehicle ROF B163 Gas NG $8,839 $1.381 S0 $3.579 -$362 $4,598 -$2,241 0.87
Trans x)rt Truck Panel Truck,4x2, 6,999 GV_N& under CNG Vehicle ROF B168 Gas NG $79,497 $88,199 S0 $114,259 `$22,974 $179,484 $99,987 2.26
Trans=)ort Truck Multistop.4,x2,12.500-18,999 GVW CNG Vehicle ROF B177 Gas NG $10.258 $1.958 $0 $5.052 -$3,658 $3.351 -$8.906 033
Trans)ort Truck MultistoR 4x2, 8,500-12.499 GVW CNG Vehicle ROF B178 Gas NG $2,564 $1,188 $0 $1,319 -$_15 $1,593 `$972 082
Trant x)rt. Truck Carryall, 4x2,6,999 GVW & under CNG Vehicle ROF B185 Gas NG $64,110 $88,081 $0 $65,199 `$18,_27 $134,732 $70,622 2.10
Trans)o01. Truck Carryall,4x2,7 DAX CNG Vehicle ROF B188 Gas NG $15.386 $22,533 $0 $20,177 -$5,487 $37,223 $21,836 242
Trans _ Truck Carryall, 4x4, 7,500GVVV CNG Vehicle ROF B190 Gas NG $2,564 $3,567 S0 $5,453 `$741 $8,279 $5.715 323
Trans )or_ Truck Carryall.4)(2,Cony. 15 psgr, 7,700 GV_V CNG Vehicle ROF B192 Gas NG $7,893 $13,897 $0 $11,435 -$2,223 $23,109 $15.415 300
Trans )oft. Truck Carrylll, Low Silhouette, 4)(2,7.100 GVW CNG Vehicle ROF B193 Gas NG $2,564 $165 S0 $426 -$741 `$150 `$2.714 -098
Trans )oft Truck Uffiity.4x4, 8,000 GVW CNG Vehicle ROF B198 Gas NG $2,564 $356 $0 $75 -$741 -$310 -$2,875 -0 12
Trans tort Pickup Compact, 4](2,4,599 GV_N'& under CNG Vehicle ROF B200 Gas NG $243,819 $159,753 S0 $243,833 `$70,404 $332,982 $89,363 1.37
Trarm tort Pickup Compact,4](2.4,800-5,799 GVVV CNG Vehicle ROF B204 Gas NG $53.653 $82.274 S0 $82.440 -$15,563 $109.151 $55.298 203
Trans )ort. Pickup 4 drcab, 4x2. 5.500 GV_N CNG Vehicle ROF B217 Gas NG $49.316 $47,897 $0 $42.235 `$10.886 $79.245 $29.930 161
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Tmn$ )orL Pickup 4 dr cab, 4x4,7.000-8510 GVW CNG Vehicle ROF B222 Gas NG $38,466 $44,218 S0 $37,958 -$13,719 $68.455 $29,989 178
Trans)o¢t. Truck Cargo, 4x4, 12,499 GVW & under CNG Vehicle ROF B237 Gas NG $12.822 $3,680 $0 $5,978 -$3,705 $8.153 -$8,870 048
Tmns x)n. Truck Cargo,4x4, 17,000-20,999 GVW CNG Vehicle ROF B239 Gas NG $7,397 $1.783 $0 $2,982 `$1.633 $3,132 -$4,265 042
Transxxt Truck Stake, 4)(2,7,000 GVW CNG Vehicle ROF B261 Gas NG $39,453 $54,410 $0 $45,438 `$8,709 $91.148 $51.6g6 2.31
Transx)rL Bus School,28-29 psgr.4x2 CNG Vehicle ROF B121 Diesel NG Dies $15,198 $4,133 S0 $10,572 -$603 $14,102 -$1,096 0 93
Transxxt. Bus School,42-45 psgr,4x2 CNG Vehicle ROF B130 Diesel NG Dies $6,079 $2.523 $0 $17,229 -$241 $19,511 $13,431 3.21
Trans x)rL Bus Intercity,41-51 psgr,4x2 CNG Vehicle ROF B139 Diesel NG Dies $3,161 $5,571 $0 $8,936 -$253 $12,255 $9.093 3 88
Transx_l. Truck MuRistop,4x2, 8,499 GVVV& under CNG Vehicle ROF B178 Dmsel NG Dies $33.337 $10,327 $0 $40,824 -$11,889 $39.262 $5,924 1.18
Transixxt Track Mu_stop,4x2, 1-ton CNG Vehicle ROF B180 Diesel NG Dies $17,951 $3,080 S0 $27,000 -$5.188 $24.893 $8.942 1.39
Trans:xxt Bus 16 psgr,4x2 CNG Vehicle ROF B184 Diesel NG Dies $3.419 $1,442 $0 $8.431 -$741 $7.132 $3.713 2 09
Trans )oft Truck Carryall, 4x2,Cony,9 psgr CNG Vehicle ROF Blgl Diesel NG Dies $2,466 $1,130 $0 $1,597 `$544 $2,192 -$273 0 80
Trans>orL Pickup Compact.4x4, 4,600-5.799 GVW CNG Vehicle ROF B211 Diesel NG Dies $2,564 $818 S0 $3,169 -$915 $3,072 $508 1.20
Tram xx'L Truck Stake, 4x2, 12.500-18,999 GVVV.1-1F2ton CNG Vehicle ROF B264 Diesel NG Dies $14,795 $2,847 $0 $23,323 `$3,266 $22.g04 $6,110 155
Tran=_x)rL Truck Stake, 4x2, 10,000 GV_/ CNG Vehicle ROF B265 Diesel NG Dies $19,726 $7.862 S0 $28.375 -$3,554 $32.683 $12,957 168
Tran=)oft Truck Tractor, 4x2, 24,000-44,500 GVW CNG Vehicle ROF B353 Dh_a)l NG Dies $11,855 $6.077 S0 $14,874 `$1.578 $21,374 $9,519 180
Tram xxt. Truck Tractor,8x4, 24,000.44,500 GVW CNG Vehicle ROF B361 Dmeel NG Dies $9,484 $9,420 $0 $133,297 `$1,010 $141,706 $132,222 1494
TmnJ )oft. Tractor Whse, 4,080-8,099# CNG Vehicle ROF E801 Gas NG $23,700 $10.535 $0 $32,941 -$3.156 $40,320 $18,810 1.70
Tram _ Focklift 2,000-5,999_, ST CNG Vehicle ROF E830 Gas NG $1,581 $418 S0 $3.067 -$237 $3,248 $1,666 205
Tram )oft Forklift 2,000-5,999#, PT CNG Vehicle ROF E831 Gas NG $18,439 $8,873 $0 $36,284 `$4,062 $41,074 $24,636 250
TmmJ_ Foddift 8,000-9,g09#, PT CNG Vehicle ROF E832 Gas NG $3,288 $650 $0 $5,401 -$688 $5,384 $2,006 1._4
Tranl xxt. Forklift 4,000#, PT CNG Vehicle ROF !=818 Diesel NG,Dies $26,200 $2.625 $0 $51.090 -$8.152 $45,563 $17,355 1.62
Tmnl )orL Foddifl 8.000_.200#, I:XT CNG Vehicle ROF E822 Diesel NG.Dies $29,5_) $3.694 $0 $52.930 -$5,331 $51,294 $21.705 1.73
Tran_ x)rt F<xk//ff 15,000# CNGVehicle ROF E824 Diesel NG,Dies $17.260 $852 S0 $14,850 `$3,109 $12,1g2 `$5,068 071
Trans x)tt. Lift Platform, 40K. 463[. CNG Vehicle ROF E940 Diesel NG,Dies $3,419 $542 $0 $30,097 -$741 $29,809 $26,479 8.74
Trar_ )orL Forklift Huster, 4631..10K CNG Vehicle ROF E95_ D_sei NG.Dies $9,484 $599 S0 $5,231 -$1,010 $4,821 -$4,683 051
Tranl _ Forklift Allis Chalmem, 483L. 10K CNG Vehicle ROF E957 Diesel NG,Oies $7,113 $728 S0 $14,392 -$758 $14,362 $7,249 202
Tmrm x)rt. Forklift AT(483t.), 10K CNGVehicle ROF E058 Diesel NG,Dies $9,863 $1.372 S0 $4,06a -$1,777 $3,661 -$6,202 0 37
Trans.&Dist. N Substabon Transformers ImpvdSiliconSteel RI 1 Elect. Elect. $1,203 $87 $22 $0 $26 $135 `$1,069 011

LIR Trans&Disto N. Substabon Transfotmem Impel SiliconSteel RI 2 Elect Elect $1,203 $87 $22 $0 $880 $980 -$214 0.82Tmrm&Dist N Substation Transformers Iml_d SiliconSteel RI 3 Elect. Elect $3,017 $200 $50 $0 $2,202 $2,452 -$565 0 81
Trans.&Dist. N Substabon Transformers ImpvdSilicon Steel RI 4 Elect Elect_ $1.509 $100 $25 $0 $32 $157 -$1,351 0 10
Trans&Dist. N Substabon Tmnsformem IrnpvdSilicon Steel RI 5 Elect Elect $6,025 $422 $108 $0 $4,383 $4,911 -$1.114 0 82
Trans&Dist N. Substation Transformers ImpvdSiliconSteel RI 8 Elect Elect. $8,025 $422 $106 $0 $2,128 $2,656 -$3,369 044
Tmns.&Dist N. Substabon Transfon_em ImpvdSiliconSteel RI 7 Elect Elect $15.137 $1,188 $297 S0 $10,965 $12,471 -$2,666 082
Trans.&Dist H Substation Transfom_m ImpvdSiliconSteel RI 8 Elect Elect $7.569 $594 $149 $0 $327 $1,070 -$6,499 014
Tmns &Dist. N. SubstalJc,n Transformem ImpvdSiliconSteel RI 9 Elect. Elect. $17.805 $1,325 $332 $0 $12,899 $14.555 `$3,250 082
Tmns.&DisL N. Substabon Transformers Impel Silicon Steel RI 10 Elect Elect. $8,902 $682 $168 $0 $3,131 $3,950 4;4,943 0 44
Trans.&Dist N Substabon Transformers Imp_dSiliconSteel RI 11 Elect. Elect $2,967 $221 $55 $0 $83 $339 -$2,629 0.11
Trans&DisL N Substation Transformers ImpvdSilicon Steel RI 12 Elect Elect. $7,485 $680 $170 S0 $5.395 $6,24_ -$1,219 084
Trans.&Dist N Substation Transformers impvdSiliconSteel RI 13 Elect Elect. $48,523 $4,421 $1,!07 $0 $17,026 $22.554 `$25,069 0 48
Trans &Dist N Substabon Tran_forrners ImpvdSiliconSteel RI 14 Elect Elect. $22.395 $2.040 $511 S0 $6,374 $8.925 -$13,470 0.40
Tmns.&Dist N Substabon Transformers ImpvdSiliconSteel RI 15 Elect Elect $22,395 $2.040 $511 $0 $473 $3,024 `$10,371 014
Tmns&Dist N Substal_on Tmnsfom_em ImpvdSiliconSteel RI 1(_ Elect Elect $13,183 $1,271 $318 $0 $9,512 $11,101 -$2.081 0.84
Trans.&Dist. N. Substabon Transformers ImpvdSilicon Steel RI 17 Elect Elect. $57,125 $5,507 $1,378 $0 $20,012 $26.897 `$30,227 0.47
Trans&Dist N Substation Transformers ImpvdSiliconSteel RI 18 Elect Elect $26.365 $2,542 $835 S0 $2,35Q $5,537 -$20,828 021
Trans&Dist N Substabo_ Transformers IrnpvdSiliconSteel RI 19 Elect Elect $39,548 $3.812 $954 S0 $833 $5,600 -$33.948 014
Trans.&Di_ N. Substation Transfon_ers kn_d Silicon Steel RI 20 Elect. Elect $8,788 $847 $212 S0 $378 $1,437 -$7.351 018
Trans&Dist N Substation Transformers Im :_1 Silicon Steel R! 21 Elect Elect. $40.375 $3,007 $753 $0 $11,222 $14,982 -$25,394 037
Tmns &Dist. N. Substation Transformers Im_d Silicon Steel RI 22 Elect. Elect. $9,625 $649 $162 $0 $419 $1,231 -$8.394 0.13
Trans.&Dist. N Substabon Transformers Im_d SiliconSteel RI 23 Elect Elect. $1,203 $81 $20 $0 $427 $529 -$874 0.44
Trans&Dist. N. Substalx)n Transformers Im_vdSiliconsteel RI 24 Elect. Elect $1,509 $100 $25 $0 $137 $262 -$1,247 0.17
Trans&Dist. N. Substabon Transformers Im_1 SiliconSteel RI 25 Elect Elect $1,509 $100 $26 $0 $296 $422 -$1,067 0.26
Trans &Dist N. Substal]on Transformers Im _d SiliconSteel RI 26 Elect Elect. $1,509 $100 $25 $0 $32 $157 `$1,351 010
Tmns.&Dist N Substabon Transformers Im _I Siliconsteel R! 27 Elect. Elect $1,509 $100 $25 $0 $1,256 $I .382 -$127 092
Trans &Dist N Substatk)n Transformers Im _d SiliconSteel RI 28 Elect. Elect $12.051 $845 $211 $0 $522 $1,578 `$10,472 0.13
Trans.&Dist. N Substation Transformers Im =vdSiliconsteel RI 29 Elect Elect $8.025 $422 $10_ $0 $5,002 $5.530 -$495 0.92
Trans.&Dist. N+Substabon Transformers Im _d SiliconSteel RI 30 Elect Elect. $2,008 $141 $35 $0 $1,687 $1,843 -$185 0.92
Trans.&DisS. N Substation Transformers Im _d Silicon Steel RI 31 Elect Elect $2,008 $141 $35 $0 $537 $513 -$1,495 026
Trans&Dist. N Substation Transformers Im _d SiliconSteel RI 32 Elect. Elect $2,523 $198 $50 $0 $2,089 $2,337 `$186 093
Trans &Dist N Substatx)n Transfon_ers Im _d SiliconSteel RI 33 Elect. Elect. $2,523 $198 $50 $0 $1,831 $2,070 `$444 0.82
Trans.&Dist. N. Substation Transtormers Im _d SiliconSteel RI 34 Elect Elect $30.275 $2.377 $595 $0 $1,30_ $4.281 `$25,094 0.14
Trans.&Dist. N Substation Transfom_ers Im _d SiliconSteel RI 35 Elect Elect. $6,902 $682 $186 $0 $7,360 $6.188 -$715 0.92
Trans.&Dist N. Substation Transformers Im _:1 SiliconSteel RI 36 Elect. Elect $6,902 $662 $168 S0 $800 $1.628 `$7,275 018
Trans &Dist N. Substation Transformers Im )vd Silicon Steel RI 37 Elect Elect $47,479 $3,532 $884 S0 $2,049 $6.465 -$41.014 0.14
Tmns.&DisL N Substation Tnmsfo(mers Im _d Silicon Steel RI 38 Elect. Elect. $20,772 $1,545 $387 $0 $7,306 $9.238 `$11,534 0.44
Trans.&Dist N Substation Transfom_rs Im _d Silicon Steel RI 39 Elect. Elect. $22.395 $2.040 $511 $0 $964 $3,515 -$18.880 018
Tmns.&Dist N Substabon Transformem Im _vdSiliconSteel RI 40 Elect Elect $4,526 $301 $75 $0 $3,303 $3.879 -$847 081
Trans&Dist. N. Substabon Transformers knpvdSilicon Steel RI 41 Elect. Elecl $8,902 $662 $166 $0 $384 $1.212 -$7,600 014



Table 35
All EROs" Present Values of Costs and Savings
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Trans.&Disc N. Substation Transformers ImpvdSiliconSteel RI 42 Elect Elect. $8,902 $662 $166 $0 $188 $1,016 .$7,886 011
Trans&Dist N Substation Transformers ImpvdSiliconSteel RI 43 Elect. Elect_ $13,183 $1,271 $318 S0 $4,173 $5,782 .$7,420 0.44
Trans&Dist N Substation Transformers Impel SiliconSteel RI 44 Elect. Elect. $13,183 $1,271 $318 S0 $557 $2,155 -$11,027 0.16
Trans.&Disc N Subs!arran Transformers ImpvdSilicon Steel RI 45 Elect. Elect $29,112 $1,879 $420 $0 $9,979 $12,078 .$17,034 0.41
Trans.&Disc N Substa6on Transformers ImpvdSiliconSteel RI 46 Elect Elect $40,375 $3,007 $753 $0 $11,222 $14,982 .$25,394 0.37
Tmns &DISC N. Substation Transformem ImpvdSiliconSteel RI 47 Elect Elect $7,559 $594 $149 $0 $5.493 $8,236 -$1,333 082
Trans &D_J¢ N. Substation Transformers /m _ SiliconStne/ RI 48 Elect Elect $2,008 $178 $45 $0 $1,867 $1,890 -$119 0.94
Tmns &Oisf_ N Substation Transformers Im _:! SiliconSteel RI 49 Elect Elect. $2,796 $266 $67 S0 $984 $1,317 .$1.479 0.47
Trans&Disc N Subs!arran Transformers lm_ SiliconSteel RI 50 Elect Elect $2,796 $266 $87 S0 $121 $453 .$2,343 0.16
Trans.&Disc N Substation Transformers Im :_d SiliconSteel RI 51 Elect Elect $7,465 $859 $215 S0 $2.619 $3,694 -$3,771 0.49
Trans.&Disc N Subs!abort Transformers Im_:l SiliconSteel RI 52 Elect Elect $7,465 $859 $215 S0 $155 $1,232 -$8,233 017
Trans.&Disc N Substation Tmnsformem Im :M:ISiliconSteel RI 53 Elect. Elect $8,047 $632 $158 S0 $1,755 $2,547 -$5.500 0.32
Trans&DisL N Substation Transformers Im _ SiliconSteel R! 54 Elect Elect $18,445 $1,336 $335 $0 $8,323 $7,994 -$10,451 043
Trans.&Disc N. Substa6on Transformers Im _ SiliconSteel RI 55 Elect Elect. $9,223 $668 $167 S0 $2,857 $3,693 -$5,530 0.40
Trans.&DisC N Substation Transformem Im :)vdSiliconSteel RI 56 Elect Elect $9,223 $668 $167 $0 $388 $I ,223 .$7,999 0.13
Trans.&DisC N. Substation Transformers ImbedSiliconSteel RI 57 Elect Elect $9,223 $668 $167 $0 $190 $1,026 -$8,197 0.11
Trans.&DisC N. Substation Transformers Im _d SiliconSteel RI 58 Elect Elect $11,176 $1,050 $263 $0 $3,831 $5,143 -$6,033 048
Trans.&Disc N Substation Transf_,'mers l.m_:I SiliconSteel RI 59 Elect Elect $11,176 $1,050 $263 S0 $3,107 $4,420 -$8,757 0.40
Trans.&Disc N Substation Transformers Im _ SiliconSteel RI 63 Elect Elect $11,176 $1,050 $263 S0 $230 $1,543 -$9,633 0.14
Trans.&Dist. N. Substabon Transformers Im _:1 SiliconSteel RI 81 Elect Elect $12,809 $1,253 $314 S0 $9,041 $10,608 -$2,201 083
Trans&Disc N Substation Transformers Im _d SiliconSteel RI 62 Elect Elect $38,427 $3,759 $941 S0 $13,168 $17,868 .$20,559 0.48
Trans&Disc N. Substation Transformers Im :_d SiliconSteel RI 63 Elect Elect $12,809 $1,253 $314 $0 $264 $1,831 -$10,978 014
Trans&Disf. N. Substation Transformers Im _ SiliconSteel RI 64 Elect. Elect. $13,780 $1,418 $355 $0 $4,722 $6,494 -$7,286 047
Trans.&DisC N. Substation Transformers Im _d SiliconSteel RI 65 Elect. Elect $3,733 $430 $106 S0 $1,310 $1,647 .$1,886 049
Trans.&Disc N. Substation Transformers Im _I SiliconSteel RI 66 Elect Elect $12,809 $1,253 $314 $0 $539 $2,105 -$10,704 0.18
Trans.&Disc N. Substation Transformers Im _d SiliconSteel RI 87 Elect Elect $8,047 $_J32 $155 $0 $2,759 $3,550 .$4,497 044
Trans.&Dh_ N Substation Transformers Im _d SiliconSteel RI 68 Elect Elect $18,445 $1,336 $335 $0 $8,323 $7,994 -$10.451 0.43

f_t Trans.&Dis! N Substa0on Transformers Im _KISiliconSteel RI 68 Elect Elect $11,176 $1.050 $263 $0 $3,631 $5,143 .$6,033 0.48
• Trans.&DisC N Substation Transformers Im _d SiliconStsel RI 70 Elect. Elect. $11.176 $1,050 $263 $0 $230 $1,543 -$9,633 0.14
IUrll Trans.&DisC N. Substabon Transformers Im _d SiliconStee_ RI 71 Elect Elect $12,809 $1,253 $314 S0 $9,041 $10,808 -$2,201 0 83
(_ Trans.&DisC N Substation Tmnsformen= Im _d SiliconSteel RI 72 Elect. Elect. $12,809 $1,253 $314 $0 $4,359 $5,956 .$6,853 0.46

Trans.&Disc N. Substation Transformers Iml:_dSilk;onSteel RI 73 Elect Elect $12,809 $1,253 $314 SO $3,550 $5,127 .$7,882 0 40
Trans.&DisC N. Substation Transformers Iml:_l SiliconSteel RI 74 Elect Elect $12,809 $1,253 $314 $0 $1,121 $2,688 .$10,121 O21
Trans.&DisC N Subs!arCh Transformers Impel SiliconSteel RI 75 Elect Elect $12,809 $1,253 $314 $0 $539 $2,105 .$10,704 0 18
Trans.&Dis!. N SubstatJofl Transformers ImpvdSiliconSteel RI 76 Elect. Elect $32,635 $3,818 $956 S0 $2,856 $7.830 -$25,006 0.23
Trans.&Disc N Substation Transformers Iml_l SiliconSteel RI 77 Elect Elect $22,810 $2,148 $538 S0 $4,276 $8,962 .$15,848 0.31
Trans.&Disc N. Substation Transformem Iml_l SiliconSteel RI 78 Elect Elect. $135,859 $12,887 $3,226 $0 $2,785 $18,898 -$116,761 0.14
Trans.&Disc N. Substation Transformem Impvd Silicon Steel R! 79 Elect Elect $24,366 $2,506 $627 $0 $2,127 $5.2_0 .$19,106 022
Trans.&Dist. N Substation T-tnsformers Impel SiliconSteel RI 80 Elect. Elect $28,713 $4,123 $1,032 $0 $551 $5,745 -$22.968 020
Trans.&Disc N Substation Transformers Iml:_l SiliconSteel RI 81 Elect_ Elect $52,945 $5,018 $1,255 $0 $878 $6,951 -$25,994 0.21
Trans.&DisC S Substation Transformers Iml_d SiliconSteel RI 82 Elect Elect $1,203 $87 $22 $0 $1,005 $1,113 -$90 0.93
Trans.&DisC S Substation Transformers ImpvdSiliconSteel RI 63 Elect. Elect. $2,406 $174 $44 $0 $105 $323 42,084 013
Trans.&Dis!. S. Substabon Transformers ImpvdSiliconSteel RI 64 Elect Elect $1,509 $100 $25 S0 $1,256 $1,382 -$127 092
Trans.&DisC S. Substation Transformers lmpvdSiliconSteel RI 65 Elect Elect $1,509 $100 $25 $0 $534 $660 -$849 0.44
Trans.&Di_ S Substation Transformers ImpvdSiliconSteel R! 86 Elect Elect $6,025 $422 $108 $0 $261 $789 -$5,236 013
Trans.&Disc S. Substation Transformers Iml_d SiliconSteel RI 87 Elect Elect $7,569 $594 $149 $0 $5,127 $5,870 -$1,899 0.78
Trans.&Disc S. Subs!abort Transformers Iml_d SiliconSteel RI 88 Elect Elect $15,137 $1,188 $297 SO $654 $2.140 -$12,997 014
Trans.&Dis!_ S Substabon Transformers Iml_d Silicon Steel RI 89 Elect Elect $8,902 $662 $165 $0 $8,449 $7,277 41,825 082
Trans.&Dis! S. Substatk)n Transformers ImpvdSiliconSteel RI gO Elect. Elect $8.902 $662 $166 $0 $5,808 $8,436 -$2,487 0.72
Trans.&DisC S. Substa_on Transformers ImpvdSiliconSteel RI 91 Elect Elect $8,902 $662 $165 S0 $2,261 $3,089 -$5,813 035
Trans.&DisC S. Substation Transformers ImpvdSiliconSteel RI 92 Elect. Elect. $3,733 $340 $65 $0 $2,698 $3,123 .$810 0.84
Trans.&Disc S Substation Transformers Iml=_lSil¢on Steel RI 93 Elect Elect $I 1,198 $1,020 $255 $0 $7,555 $8,830 -$2,367 0.79
Trans&Di_ S Substation Transformers ImpvdSiliconSteel RI 94 Elect Elect. $14,930 $1,360 $340 $0 $643 $2,344 .$12,586 0 18
Trans &Dis!. S Substation Transformers ImpvdSil¢on Steel RI 95 Ek_ Elect_ $13,183 $1,271 $318 S0 $8,880 $10,468 .$2,714 0.79
Trans.&Disc S Substation Transformers ImpvdSiliconSteel RI 96 Elect Elect $21,971 $2.118 $530 $0 $7,697 $10,345 -$11.626 0.47
Trans.&Disc S. Substation Transformers Iml_cl SiliconSteel RI 97 Elect. Elect $13,183 $1,271 $318 $0 $3,335 $4,924 .$8,259 0 37
Trans.&Dis! S. Substation Transformers ImpvdSiliconSteel RI 96 Elect Elect $40,375 $3,007 $753 S0 $3,534 $7,293 -$33,082 018
Trans.&Dis!. S. Substation Transformers ImpvdSiliconSteel RI 99 Elect Elect. $819 $49 $12 $0 $38 $97 .$722 0.12
Trans&DisC S Subs!arran Transformers ImpvdSiliconSteel RI 100 Elect Elect $3,810 $243 $81 S0 $1,282 $1,566 .$2,023 0.44
Trans.&DisC S. Substation Transformers ImpvdSiliconStsel RI 101 Elect Elect. $7,219 $487 $122 $0 $315 $923 -$6,296 0.13
Trans&Disf. S Substation Transformers ImpvdSiliconSteel RI 102 Elect. Elect $6,034 $401 $100 $0 $262 $764 -$5,271 0.13
Trans.&Dis!. S Substation Transformers ImpvdSiliconSteel RI 103 Elect Elect. $4,017 $282 $70 $0 $3,335 $3,687 -$330 0.92
Trans.&Disc S Substation Transformers Imp_dSilicon Steel RI 104 Elect Elect $24,101 $1,890 $423 $0 $1,044 $3,157 .$20,944 0.13
Trans&Disc S Subs!abort Transformers ImpvdSiliconSteel RI 105 Elect Elect. $$8,027 $4,555 $1,140 $0 $2,508 $8,205 -$49,822 014
Trans.&Dist. S. Substation Transformers Imp_K!SiliconSteel RI 106 Elect Elect. $178,046 $13,245 $3,315 $0 $7,683 $24,244 -$153,802 014
Trans&Dist S. Substation Transformers ImpvdSiliconSteel RI 107 Elect Elect= $3,733 $340 $85 S0 $334 $760 -$2.973 020
Trans&Dis! S Substation Transformers Iml:_,dSiliconSteel RI 108 Elect Elect $179,160 $16,324 $4,086 $0 $7,713 $28,123 -$151,038 0.16
Trans.&Dis! S Substation Transformers ImpvdSilicon Steel RI 109 Elect. Elect_ $3,733 $340 $85 $0 $79 $504 .$3,229 014
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Trans&Disc S Substation Transformers ImpvdSiliconSteel RI 110 Elect Elect $30,759 $2,965 $742 S0 $1,322 $5,030 .$25,730 016
Trans&Disc S. Substation Transformers ImpvdSilicon Steel RI 111 Elect Elect $9.704 $560 $140 S0 $408 $1,108 .$8,596 011
Trans&Disc S Substation Transformem Iml_d SiliconSteel RI 112 Elect Elect $2.008 $141 $35 $0 $1,867 $1,843 -$165 092
Trans&Dist. S Substation Transformers ImpvdSilicon Steel RI 113 Elect Elect $7.569 $594 $149 t0 $5,127 $5,870 .$1,699 078
Trans &Disc S Substation Transformers Iml_d SiliconSteel RI 114 Elect Elect $40,375 $3,007 $753 $0 $3,534 $7,293 -$33,082 0 18
Trans.&Disc S Substation Transformem ImpvdSiliconSteel RI 115 Elect Elect $2.796 $266 $67 S0 $251 $584 -$2,212 021
Trans&Disc S Substation TransfonTmm ImpvdSiliconSteel RI 118 EleCL Elect $3.733 $430 $108 $0 $1.310 $1.847 .$1.888 0.49
Trans&Dist S Substation Transformem ImpvdSiliconSteel RI 117 Elect. Elect $3,733 $430 $108 $0 $834 $1,371 -$2`362 037
Trans&Disc S Substation Transformem Iml_d Silicon Steel RI 118 EfectL Elect $3.733 $430 $108 S0 $72_ $1,263 -$2,470 034
Trans&Disc S Substation Transfonnem ImpvdSiliconSteel RI 119 Elect Elect $3.733 $430 $108 t0 $181 $698 .$3.035 019
Tmns&Disc S Subs_tion Transformers Iml_d SiliconSteel RI 120 Elect. Elect $7,405 $659 $215 $0 $153 $1,232 .$0,233 017
Trans&Disc S Substabon Transformem Iml_:l SiliconSteel RI 121 Elect Elect $8.047 $832 $158 $0 $1,311 $2.101 .$5,946 026
Trans&Disc S Substation Transformem ImpvdSilicon Steel RI 122 Elect Elect $8.047 $832 $158 S0 $705 $1,495 .$8,552 0 19
Trans&Disc S Substation Transformers ImpvdSiliconSteel RI 123 Elect Elect= $8,047 $632 $158 S0 $166 $957 .$7,091 0 12
Trans&Disc S. Substation Tmnsfo_nem Imp_dSiliconsleet RI 124 Elect Elect. $18.445 $1,336 $335 $0 $4,56(5 $6,237 -$12`208 034
Trarm&Dist S Substation Transformem ImpvdSilicon Steel R! 125 Elect Elect $9.223 $668 $167 $0 $1,502 $2,337 .$8,885 025
Tmns&Dist S. Substation Transformers ImpvdSiliconSteel RI 12_ Elect Elect $18.445 $1,336 $335 $0 $778 $2.447 415.996 0.13
Thins&Dist S. Substation Transformem ImpvdSilicon Steel RI 127 Elect Elect $11,176 $1.050 $263 $0 $3,107 $4.420 .$8.757 040
Trans.&Disc S Substation Transfowners Iml_d Silicon Steel RI 128 Elect= Elect $22,353 $2,100 $528 $0 $1,957 $4,582 417,770 021
Trans&Disc S. Substation Transformem Impvd Silicon Steel RI 129 Elect Elect $22,353 $2,100 $526 $0 $461 $3,087 -$19,266 0.14
Trans.&Disc S Substation Transfonnem ImpvdSiliconSteel RI 130 Elect Elect $23,594 $2.148 $538 $0 $8,044 $10.729 -$12,864 045
Trans&Disc S. Substation Transformem ImpvdSilicon Steel RI 131 Elect Elect $23,594 $2,148 $538 S0 $5,809 $8,494 -$15,100 038
Trans&DISC S. Substation Transfom_m ImpvdSiliconSteel RI 132 Elect Elect $2_,049 $2.506 $627 S0 $535 $3.668 -$22,381 0 14
Trans.&Disc S Substation Transformem ImpvdSilicon Steel RI 133 Eject Elect $81.834 $0.921 $1,732 $0 $1.265 $9,919 -$51.718 018
Trans&Dist S. Substation Transformers Impel SiliconSteel RI 134 Elect Elect $5,592 $532 $133 S0 $241 $g07 .$4,685 018
Trans.&Disc S Substation Transfocmem ImpvdSiliconSteel RI 135 Elect Elect $8.047 $632 $158 $0 $105 $957 -$7,091 012
Trarm&Dial S Substation Transformers ImpvdSilioon Steel RI 138 Elect Elect $9.223 $668 $187 $0 $1,030 $1,865 -$7,357 020

f_O Trims&Dial S Substation Tmnsfom_em ImpvdSilicon Steel RI 137 Elec_ Elect $9,223 $668 $167 t0 $807 $1.843 .$7.580 018

Trans.&Disc S Substation Transfon'nem Impvd SiliconSteel RI 138 Elect Elect $11,176 $1.050 $263 $(3 $2.76(5 $4.079 .$7,096 0.38Tmns&Disc S Substation Tra_ ImpvdSil_on Steel RI 13g Elect Elect $11,178 $1.050 $263 $0 $1,248 $2`581 -$8,618 0.23
J_ Tran$&Disc N Substation Transformers Amo¢)housCore RI 1 Elect Elect. $1,336 $244 $81 $0 $26 $331 -$1.005 0 25

Trans&Disc N Substation Tmnsformem Amor>hourCore RI 2 Elect Elect $1.336 $244 $61 $0 $880 $1.165 -$151 0.8g
Trans&Disc N. Substabon Tmnsfonnem Amot _housCore RI 3 Elect. Elect $3,357 $581 $140 $0 $2.202 $2.904 -$453 088
Trans&Dist N. Substation Transforme_ Arnor _ous Core RI 4 Elect Elect $1.878 $281 $70 S0 $32 $383 .$1,295 0.23
Trans&Disc N Substation Tra_ Amor _ Core RI 5 Elect Elect $8,721 $1,183 $29_ $0 $4,383 $5,862 .$859 087
Tmns&Disc N Substation Transformem Amor )housCore RI 8 Elect Elect $8,721 $1,183 $296 $0 $7128 $3,807 -$3,114 054
Trans.&Disc N. Substation Transfon_em Amo¢>housCore RI 7 Elect Elect $18.917 $3,328 $833 SO $10,985 $15,148 .$1.771 0.90
Tmns &DISC N Substation Transfownem Amor )housCore RI 8 Elect Elect $8,458 $1,664 $416 $0 $327 $2,408 .$8,051 028
Trims&Dial N Substation Tm_ Am_ )hous Core RI 9 Elect Elect $19.924 $3.709 $928 $0 $12,899 $17,536 .$2`389 0 88
Trans&Dist. N. Substation Transformem Amor )housCore RI 10 Elect. Elect. $9,962 $1.854 $464 S0 $3,131 $5,450 -$4,513 055
Tmns &DISC N Substation Transformers Amor >housCore RI 11 Elect Elect $3,321 $818 $155 $0 $63 $836 -$2.485 025
Trans&Dist N. Substation Transfownms Amor _ous Core RI 12 Elect Elect $8,369 $1,904 $477 S0 $5,395 $7,777 .$583 0.g3
Trims&DISC N Substation Transfon_em Amo d_us Core RI 13 Elect Elect $54.399 $12.37g $3.098 $0 $17,(T26 $32.504 -$21.898 0.60
Trans.&Disc N Substation Transforme_ Amor )housCorn RI 14 Elect Elect $25,107 $5.713 $1,430 $0 $6,374 $13,517 -$11.5g0 054
Trlns.&Dist N Substation Transfon_ers Am_ )housCore RI 15 Elect Elect $25,107 $5,713 $1,430 S0 $473 $7,618 417,491 030
Trans &Disc N Substabon Transformera Amo )hoLmCore RI 18 E/ect E/ect $14.798 $3,558 $891 $0 $9,512 $13,961 -$837 094
Tmns&DislL N Substation Transformers Amor >housCore RI 17 Elect Elect $64.125 $15,419 $3.659 $0 $20.012 $39,291 -$24.834 0.81
Trans.&Disc N Substation Transformms Am_ _ous Core RI 18 Elect Elect $29,596 $7,117 $1,781 $0 $2,359 $11.257 -$18.339 038
Trans.&0isc N. Substation Trans/ownem Arn_ )housCore RI 19 Elect Elect $44.394 $10.875 $2`872 $0 $833 $14,180 -$30.214 032
Trims&DISC N. Substation Tmnsformem Amo¢)bout Core RI 20 Elect= Elect $9,865 $2,372 $594 $0 $378 $3,344 .$8,522 034
Tmns&Disc N. Substation Trans_ Amor )hou$Core RI 21 Elect ElecL $48.097 $8.420 $2,107 $0 $11,222 $21.749 -$24,348 0.47
Tmns&Dist N Substation Transfon_em Amor >hou$Core RI 22 Elect Elect $10.688 $1,818 $455 $0 $419 $2`692 -$7,996 0.25
Tmns &DISC N. Substation Transfonnem Am_ d_JS Corn RI 23 Elect Elect $1,336 $227 $57 $0 $427 $711 -$_'25 0.53
Trans.&0isc N Substabon Tmnsfomners Amor _ous Core RI 24 Elect Elect $1,878 $281 $70 S0 $137 $487 -$1.191 0.29
Trans&Dist N Substat/on Trans_ Amo__ous Core RI 25 Elect_ Elect $1.878 $281 $70 S0 $296 $847 .$1,031 0.3g
Trans.&Dial N. Substation Transfonnem Amo_)housCorn RI 26 ElecL Elect $1,678 $281 $70 S0 $32 $383 .$1.295 0.23
Trsns &Disc N. Substation Transfownem Amo_)bout Core RI 27 Elect Elect $1,878 $281 $70 $0 $1,256 $1.807 -$71 0.98
Trans&DISC N Substation Transfonmers Amo__ous Corn RI 28 Elect Elect $13.441 $2,366 $592 $0 $522 $3.480 .$9,962 0.28
Trans&DISC N Substabon Transformem _ )housCore RI 29 Elect Elect $8,721 $1,183 $296 $0 $5,002 $8,481 .$240 096
Trans &Disc N. Substation Transformer= Arr_ d_ousCore RI 30 ElecL Elect. $2`240 $394 $99 $0 $1,667 $2,160 .$80 096
Trans &DISC N Substation Transfownem Am= H_ousCore RI 31 Elect. Elect $2,240 S394 $g9 SO S337 S830 -$1,410 0.37
Tmns &Dial N Substation Transforme_ Am_ _housCore RI 32 Elect Elect $2`819 $555 $139 $0 $2`089 $2,783 -$37 09g
Tmns &Dist. N Substation Transformers Amo¢)housCore RI 33 Elect Elect. $2,819 $555 $139 S0 $1,831 $2,524 -$295 090
Trans&Disc N. Substation Transfownem An_x )housCore RI 34 Elect Elect $33.834 $8,658 S1,666 S0 $1,30g $9,630 -$24,204 028
Trims&Dist N Substatmn Transfomnem Am_ _housCore RI 35 Elect ElecL $9,962 $1.854 $464 $0 $7,360 $9,678 .$284 0.g7
Trans&Disc N Substation Trans_ Amor )housCore RI 36 Eiact. Elect $9,962 $1,854 $464 $0 $800 $3.118 .$8,844 0.31
T_ns &DISC N Substation Transformem Arno )housCore RI 37 Elect Elect $53.131 $9,890 $2.475 $0 $2,049 $14,414 -$38.717 027
Trans &DISC N Substation Transfom_H_ Am_ _ous Core RI 38 Elect Elect $23,245 $4.327 $1,083 SO $7,306 $12,718 .$10,529 055
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Trans.&Disc N Substation Transformers AmorphousCore RI 39 Elect Elect $25,107 $5,713 $1,430 S0 $964 $8,108 -$17,000 032
Trans &Disc N Substatk)n 7ransfowners AmorphousCore R! 40 Elect Elect. S5.035 $842 S211 $0 $3,303 S4.355 -$680 0 88
Trans &Disc N Substabon Transformers Amorphous Core RI 41 Elect Elect $9.962 $1.854 $464 S0 $384 $2,703 -$7.259 0 27
Trans&Disc N Substabon Transformem Amorphous Core R! 42 Elect Elect $9,962 $1,854 $464 $0 $188 $2,507 -$7,455 02_
Trans&Disc .N Substabon Transformers AmorphousCore RI 43 Elect Elect $14,798 $3,558 $891 S0 $4,173 $8622 -$8,176 058
Trsns &Disc N Substabon Transformers AmorphousCore RI 44 Elect Elect $14,798 $3,558 $891 S0 $567 $5,016 *$9,782 034
Trans &DisL N Substal]on Transformers AmorphousCore RI 45 Elect Elect $33,229 $4,701 $1,177 $0 $9,979 $15,857 -$17,372 048
Tmns&DiSC N Substabon Transformers AmorphousCore RI 48 Elect Elect $46.097 $8.420 $2.107 $0 $11.222 $21.749 -$24,348 047
Trans &Disf. N Substation Transformers AmorphousCore RI 47 Elect Elect $8.456 $1,664 $416 $0 $5.493 $7.573 -$886 0g0
Trans &Dist. N Substabon Transformers Amorphous Core RI 48 Elect Elect $2,240 $498 $125 $0 $1,667 $2,290 $50 102
Trans.&DisC N Substation Transformers AmorphousCore RI 49 Elect Elect $3,127 $745 $186 $0 $984 $1,918 -$1,212 081
Trans.._,Dist N Substation Transformers AmorphousCore RI 50 Elect Elect $3,127 $745 $18¢ $0 $121 $1,052 -$2,075 034
Trans.&DisC N. Substation T,'ansfon'r_rs AmorphousCore RI 51 Elect Elect $8,369 $2,406 $602 $0 $2,619 $5,627 -$2,742 0.87
Tmns &Dist. N SubstaOon Transformers AmorphousCore RI 52 Elect Elect $8.369 $2.406 $fl02 $0 $158 $3,165 -$5.204 038
Trans &Dist. N Substation Transformers AmorphousCore RI 53 Elect Elect. $9,184 $1,771 $443 $0 $1,758 $3,970 -$5,214 0 43
Trans &Dist N Substation Transformers AmorphousCore RI 54 Elect. Elect $21.053 $3,742 $937 $0 $8,323 $11,002 -$10.051 0 52
Trans&DisC N Substatmn Transformers Amorphous Core RI 55 Elect. Elect $10.526 $1.871 $468 $0 $2,857 $5,196 -$5.330 0.49
Trans&Dist N Substabon Transformers AmorphousCore RI 56 Elect. Elect $10,526 $1,871 $468 S0 $388 $2.727 -$7.799 026
Trans.&DisC N SubstalJon Transformers AmorphousCore RI 57 _ Elect. $10,526 $1,871 $468 $0 $190 $2,530 -$7,997 024
Trans.&Dist N Substabon Transformers AmorphousCore RI 56 Elect Elect $12,758 $2,940 $736 S0 $3,831 $7,507 -$5.252 0.59
Trans&Disf. N Substation Transformers AmorphousCore RI 59 Elect Elect. $12,758 $2,940 $736 S0 $3,107 $6,783 -$5,975 053
Trans &DISC N Substatmn Transformers Amorphous Core RI 80 Elect. Elect $12.758 $2,940 $736 $0 $2"30 $3.907 -$8.852 0 31
Trans.&Dist. N. Substation Transformers AmorphousCore RI 61 Elect Elect $14.624 $3.508 $878 $0 $9.041 $13,426 -$1,198 0.92
Tmns.&Disf. N Substation Transformers AmorphousCore RI 62 Elect Elect. $43,871 $10,525 $2,634 $0 $13,168 $26,327 -$17,544 0._0
Trans.&DisC N Su_ Transformers Amorphous Core RI 63 Elect Elect $14,624 $3,508 $878 $0 $264 $4,650 -$9,973 0 32
Trans.&Dist. N Substation Transformers AmorphousCore RI 64 Elect. Elect $15,733 $3,969 $994 $0 $4.722 $9,685 -$8,048 0.62
Trans&DisC N Substation Transformers AmorphousCore R! 65 Elect Elect_ $4,185 $1.203 $301 $0 $1,310 $2.814 -$1,371 0 87

(,=3 Trans.&Dist N Substalk)n Transformers AmorphousCore RI 60 Ek)ct Elect $14,624 $3,508 $878 S0 $539 $4,925 49,699 034
-- Trans.&DisC N. Substation Transformers AmorphousCore RI 67 Elect Elect $9,164 $1.771 $443 $0 $2,759 $4.973 -$4,211 054
(,n Trans.&DisC N. Substation Transformers AmorphousCore RI 68 Elect Elect $21,053 $3,742 $937 $0 $8,323 $11,002 -$10,051 0.52

Trans.&DisC N Substation Transformers AmorphousCore RI 69 Elect Elect $12,756 $2,940 $738 S0 $3,631 $7,507 -$5,252 059
Trans.&Disf. N Substation Transformers Amorphous Core RI 70 Elect Elect $12,758 $2,940 $738 S0 $230 $3,907 -$8,652 0.31
Trans&DisC N Substabon Transformers AmorphousCore RI 71 Elect Elect $14.624 $3.508 $878 S0 $g,041 $13,426 -$1,198 0 92
Trans.&DisC N Substabon Transformers AmorphousCore RI 72 Elect Elect. $14.624 $3,508 $878 $0 $4,389 $8,776 -$5,848 060
Trans&DisC N. Substation Transfowners AmorphousCore RI 73 Elect Elect $14,624 $3,508 $878 S0 $3,560 $7,947 -$6,677 054
Trans.&Dist. N Substation Transformers AmorphousCore RI 74 Elect Elect. $14,624 $3.508 $878 SO $1,121 $5.507 -$9,118 038
Trans&Dist N Substabon Transformers AmorphousCore RI 75 Elect. Elect $14.624 $3,508 $878 $0 $539 $4,925 -$9,699 034
Trans &Dist N Subst=bon Transfornmrs AmorphousCore RI 78 Elect Elect $37,266 $10,682 $2.876 $0 $2.856 $18,223 -$21,043 044
Trans&Dist N. SubstatX)n Transformers AmorphousCore RI 77 Elect Elect $25,891 $6,014 $1,505 $0 $4,278 $11,796 .$14,098 0.48
Trans &Disc N. Substation Transformers AmorphousCore RI 78 Elect. Elect. $155,349 $38,084 $9,032 S0 $2,785 $47,901 -$107,448 0.31
Trans&DtsC N Substabon Transformers AmorphousCore RI 79 Elect Elect $27,872 $7,016 $1,758 S0 $2,127 $10,900 -$18,973 0.39
Trans&Dist N. Substatmn Transformers AmorphousCore RI 80 Elect Elect $32,831 S0 S0 S0 $591 $591 -$32,241 0.02
Trans &Disf. N. Substabon Transformers AmorphousCore RI 81 Elect Elect. $37.674 S0 $0 S0 $678 $678 -$36,997 002
Trans.&Dist. S. Substation Transformers AmorphousCore RI 82 Elect Elect. $1,338 $244 $81 $0 $1,005 $1,308 -$26 096
Trans.&Dist S. Substation Transformers AmorphousCore RI 83 Elect Elect $2,872 $488 $122 $0 $105 $715 -$1,957 0.27
Trans.&DisC S. Substabon Transformers AmorphousCore RI 84 Elect Elect_ $1,678 $281 $70 S0 $1,256 $1,607 -$71 0.96
Trans &Dist. S Substatk)n Transformers AmorphousCore RI 85 Elect Elect $1,878 $281 $70 S0 $534 $885 -$793 0 53
Trarm&DISC S Substation Transformers AmorphousCore RI 68 Elect Elect $8.721 $1,183 $29_ SO $261 $1,740 -$4,981 026
Trans.&DisC S. Substation Transformers AmorphousCore RI 87 Elect Elect $8,458 $1,664 $416 $0 $5,127 $7,207 -$1,251 085
Trans.&DisC S Substal_on Transformers A_US Core RI 88 Elect Elect $18.917 $3,328 $833 S0 $654 $4,815 -$12,102 0.26
Trans &Dist. S Substation Transformers AmorphousCore RI 89 Elect Elect. $9.962 $1,854 $464 $0 $8.449 $8,768 -$1,194 0.88
Trans.&DisC S. Substation Transformers AmorphousCore RI 90 Elect Elect. $9.962 $1,854 $464 $0 $5,608 $7.926 -$2.036 0 80
Trans.&DisC S. Substation Transformem AmorphousCore RI 91 Elect. Elect $9.962 $1,854 $464 S0 $2.261 $4.579 -$5,383 0.48
Trans &Dist. S. Substation Transformers AmorphousCore RI 92 Elect Elect $4,185 $952 $238 $0 $2,698 $3,888 -$296 093
Trans.&DisC S. Substabon Transformers AmorphousCore RI 93 Elect. Elect. $12,554 $2,857 $715 S0 $7,555 $11,126 -$1,427 089
Trans.&Di_ S. Substation Transformers Amorphous Core RI 94 Elect Elect. $18,738 $3,809 $953 $0 $643 $5,405 .$11,333 0 32
Trans&DisC S Substation Transformers AmorphousCore RI 95 Elect Elect $14,798 $3.558 $891 $0 $8,880 $13.326 -$1,469 090
Trans.&Dist S. Substabon Transformers AmorphousCore RI 96 Elect. Elect. $24,663 $5,931 $1,484 S0 $7,697 $15,112 -$9,551 0.81
Trans.&DisC S Substatk)n Transformers Amorphous Core RI 97 Elect. Elect. $14,798 $3.558 $891 $0 $3.335 $7,784 -$7,014 053
Trans.&DisC S Substation Transformers AmorphousCore RI 98 Elect Elect. $48,087 $8,420 $2,107 $0 $3,534 $14,061 -$32,058 0.31
Trans &Dist S. Substation Transformers AmorphousCote RI 99 Elect Elect $g06 $137 $34 S0 $36 $207 -$699 023
Trans.&Disc S Substabon Transformers AmorphousCore RI 100 Elect Elect. $4,008 $682 $171 $0 $1,282 $2,134 -$1,874 0 53
Trans&Dist S. Substation Transformers AmorphousCore RI 101 Elect Elect $8,016 $1,363 $341 $0 $315 $2,019 -$5,997 0.25
Trans.&Disc S Substabon Transformers AmorphousCore RI 102 Elect Elect. $6,714 $1,123 $281 SO $262 $1,666 -$5,048 0 25
Trans &Disf. S Substabon Transformers AmorphousCore RI 103 Elect Elect. $4,480 $789 $197 $0 $3,335 $4,320 -$160 096
Trans &Disc S Substation Tran_rs AmorphousCore RI 104 Elect. Elect. $26.883 $4.731 $1,164 $0 $1.044 $8,960 -$19.923 026
Trans &Dist. S. Substabon Transformers AmorphousCore RI 105 Elect. Elect. $64,848 $12,756 $3,193 $0 $2,506 $18,458 -$46,391 0.26
Trans&DisC S. Substabon Transformers /',morphousCore RI 106 Elect. Elect. $199,243 $37,087 $9,283 S0 $7,683 $54,053 -$145,190 027
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Trans&Dis[ S. Substabon Transformen_ AmorphousCore RI 107 Elect Elect $4.185 $952 $238 $0 $334 $1,525 -$2,659 036
Trans&DIS[ S. Substation Transformers Amoq_ous Core RI 108 Elect Elect $200,659 $45,707 $11,440 $0 $7,713 $64,860 .$135,998 0.32
Trans&Dist. S. Substatk)n Transformem AmorphousCore RI 109 Elect Elect $4,185 $952 $238 $0 $79 $1,2_ -$2,915 0.30
Tram;&Dist. S Substabon Transformem AmorphousCore RI 110 Elect Elect. $34,529 $8.303 $2.078 $0 $1,322 $11,703 -$22,826 034
Trans&Dts[ S Substatk)n Transformers AmorphousCore RI 111 Elect Elect $11.076 $1.567 $392 $0 $408 $2,367 -$6,709 021
Trans&Dist S SubstM_n Transformers AmorphousCore RI 112 Elect Elect $2,240 $394 $gg S0 $1,867 S2.11E) -$80 096
Tram; &Dis[ S. Substation Transformem AmorphousCore RI 113 Elect Elect $8,458 $1.664 $418 S0 $5,127 $7,207 .$1,251 0.85
Trans&Dist S Substation Transformem Amorphous Core RI 114 Elect Elect $48,097 $8.420 $2.107 $0 $3,534 $14,081 .$32.036 031
Tram;&Dis[ S Substabon Transformem AmorphousCore RI 115 Elect Elect $3,127 $745 $168 $0 $251 $1,183 -$1,945 038
Trans &Dist S. Substalx)n Transformers AmorphousCore RI 116 ElecL Elect $4,185 $1,203 $301 $0 $1,310 $2,814 41,371 087
Tram;&Dist S Substat_n Transformers AmorphousCore RI 117 Elect Elect $4,185 $1,203 $301 S0 $834 $2,337 .$1,847 056
Tmns &Dist. S. Substatk)n Transformers AmorphousCore RI 118 Elect Elect $4,185 $1.203 $301 $0 $726 $2.230 -$1,955 053
Trans&Dist. S. Substabon Transformers AmorphousCore RI 119 Elect Elect $4.185 $1,203 $301 $0 $181 $1.665 -$2,520 040
Tram;&Dist S Substabon . Transformers AmorphousCore R! 120 Elect Elect $8,369 $2.406 $602 $0 $156 $3,165 .$5,204 0 38
Tram;.&Dist S. Substabon Transformem AmorphousCon) RI 121 Elect Elect $9,18_, $1,771 $443 S0 $1.311 $3,525 -$5,659 038
Trans &Dist S. Substabon Transformenl AmorphousCore RI 122 Elect Elect $9,1tm4 $1.771 $443 $0 $705 $2.919 -$6.265 032
Trans.&Dis[ S. Substation Transformer_ AmorphousCorn RI 123 Elect Elect. $9,184 $1.771 $443 S0 $166 $2,380 -$8.804 0.26
Tram;&Dist S Substabon Transformers Amoq)housCore RI 124 Elect Elect $21,053 $3,742 $937 $0 $4,566 $9.245 -$11,808 044
Tram;&Dist S. Substabon Transformere AmorphousCofe RI 125 Elect Elect $10.526 $1.871 $468 $0 $1,502 $3.841 -$8,685 036
Tram;&Dis[ S. Substabon Transformers AmorphousCOrn RI 126 Elect Elect $21,053 $3,742 $937 S0 $778 $5,455 -$15,598 026
Tmns&Dis[ S. Substabon Transformers AmorphousCore RI 127 Elect Elect $12,758 $2,940 $736 $0 $3,107 $8.783 .$5.975 053
Tran$&Dist S. Substabon Transformers AmorphousCorn Ri 128 Elect Elect $25.517 $5,880 $1,472 $0 $1,957 $9.3_ .$18,208 0.38
Trans&Dist S Substation Transformers AmorphousCore RI 129 Elect Elect $25,517 $5,880 $1,472 $0 $461 $7,813 .$17,704 031
Trans&Dist. S Su_ Transformers AmorphousCore RI 130 Elect Elect $27,039 $6,014 $1,505 $0 $8,044 $15,563 -$11,478 0 58
Trans&DIS[ S. Substabon Transformem AmorphousCore RI 131 Elect. Elect. $27,039 $6.014 $1.505 $0 $5.80Q $13.328 .$13,712 049
Tram;&Dis[ S Substat_n Transformers AmorphousCorn RI 132 Elect Elect $29,836 $7,018 $1,756 S0 $535 $9,307 -$20,529 0.31
Tram;&Dis[ S Substation Transformers AmorphousCore RI 133 Elect Elect $70,571 S0 $0 $0 $1,265 $1,265 -$69,306 0.02

Ib_ Trens&Dist S Substatk)n Trensformerl AmorphousCore RI 134 Elect Elect $6,255 $1,490 $373 $0 $241 $2,105 -$4.150 0.34

;jrl Trans&DIS[ S. Substabon Transformers Amorphous Core RI 135 Elect Elect $9,184 $1,;r71 $443 $0 $186 $2,380 -$6,804 026
Oll Trans&Dist S Substabon Transformerl AmorphousCore RI 136 Elect Elect $10,526 $1,871 $468 S0 $1,030 $3,36Q -$7.157 032

Tram; &Dis[ S Substation Transformers AmorphousCon) RI 137 Elect Elect. $10.526 $1,871 $468 $0 $807 $3,147 .$7,380 030
Trem; &Dist S. SubstldJon Transformers Arnoq)housCore RI 138 Elect Elect $12.758 $2,940 $756 S0 $2,766 $8,442 -$6,318 0.50
Trans&Dis[ S Substabon Transformers AmorphousCore RI 139 Elect Elect $12.758 $2.940 $736 $0 $1,248 $4.924 -$7.834 039
Trans.&Dist N. Substabon Transformere ImpvdSiliconSteel ROF 1 Elect Elec¢ $469 $2 $1 $0 $486 $469 S0 1.00
Tmm;.&Dist N Substatk)n Transformers ImpvdSiliconSteel ROF 2 Elect Elect $1.070 $72 $18 $0 $960 $1.050 -$19 096
Trans&Dist N. Substabon Transformers ImpvdSiliconSteel ROF 3 Elect Elect $2.682 $186 $41 S0 $2.403 $2.810 -$72 097
Tmm;&Dis[ N Substation Tran_ ImpvdSiliconSteel ROF 4 Elect. Elect $589 $3 $1 $0 $584 $588 .$1 1.00
Trans.&Dist N. Substation Transformem ImpvdSiliconSteel ROF 5 Elect Elect $5,356 $349 $87 S0 $4,785 $5,221 .$136 097
Tram;&Dist N Substal)on Transfonnem IrnpvdSiliconSteel ROF 8 Elect Elect $3.763 $174 $43 $0 $3,488 $3,703 -$81 0.98
Tram;&Dist N Substation Transformers Iml_d SiliconSteel ROF 7 Elect Elect $13,457 $gel $248 S0 $11,g94 $13,221 -$236 098
Trans&Dist N. Substatk)n Transformers Im:Nd SiliconSteel ROF 8 Elect Elect. $3,071 $31 $8 $0 $3,027 $3,066 .$5 1.00
Trans.&Dist N Substation Trensformere Im:_1 SiliconSteel ROF 9 Elect Elect $15,828 $1,004 $274 $0 $14,085 $15,453 -$376 098
Tram;.&Dist N. Subsla'don Transformem Im_vdSilicon Steel ROF 10 Elect Elect $5.580 $272 $68 SO $5,137 $5.477 .$83 0.99
Trans&Dis[ N. Substation Transformem Im_d SiliconSteel ROF 11 ElecL Elect $1,158 $6 $1 $0 $1,149 $1,156 -$1 100
Tram;&Dist N Substation Tnmsformem Im:M:lSiliconSteel ROF 12 Elect Elect $6,636 $562 $141 $0 $5,893 $8.595 -$41 099
Trens.&D_st N. Substation Transformem Im 3vdSiliconSteel ROF 13 Elect Elect $30,307 $1.818 $455 S0 $27,961 $30,232 -$75 100
Tram; &Dist N Substation Transformem Im_d SiliconSteel ROF 14 Elect Elect $12,933 $684 $171 S0 $12,054 $12,909 -$24 100
Trans.&Dis[ N Substabon Transformem Im:_1 SiliconSteel ROF 15 Elect Elect $8.737 $52 $13 $0 $8.872 $8.737 $0 1.00
Trans.&Dial. N. Substation Transfon,nere Im :_1 SiliconSteel ROF 16 Elect Elect $11.719 $1,049 $263 S0 $10,391 $11,703 -$18 100
Tram;.&Dis[ N. Substation Transformers Im:_1 SiliconSteel ROF 17 Elect. Elect $35.880 $2.262 $566 S0 $32,885 $35,714 $34 1.00
Tmm;&D_. N. Substation Transfonnere Im=vdSiliconSteel ROF 18 Elect Elect $11,570 $274 $(}9 S0 $11,241 $11,564 $14 1.00
Tram; &DIS[ N. Substation Transformers Im _vdSiliconSteel ROF 19 Elect Elect $15.428 $98 $24 S0 $15,312 $15.434 $8 100
Tram; &DislL N. Substation Transformers Im_ SiliconSteel ROF 20 Elect Elect $3,566 $44 $11 $0 $3,513 $3,568 $2 100
Tram;.&Dist N. Substation Transformers Im_d SiliconSteel ROF 21 Elect Elect $23,316 $1,007 $252 $0 $21,483 $22,722 -$503 097
Tram;.&Dist N. Substation Transfon_em Im _KI SiliconSteel ROF 22 Elect Elect $3,g05 $34 $8 $0 $3,853 $3,898 -$I0 1.00
Trans &Dis[ N. Substation Transformem Im:_I SiliconSteel ROF 23 Elect Elect $752 $33 $8 $0 $696 $740 -$11 098
Trans.&Dh_t N. Substation Transforme_ Im_ SiliconStlml ROF 24 Elect Elect $682 $11 $3 $0 $645 $658 .$4 0.90
Trans &Dis[ N. Substatkm Transformers Im_1 SiliconSteel ROF 25 Elect Elect $774 $23 $8 $0 $737 $768 .$9 0.gg
Tram;.&Dist N. Substation Transfom_em Irn_ SiliconSteel ROF 26 Elect Elect $569 $3 $1 $0 $584 $588 -$1 1.G0
Trans &I:_S[ N Substation Transformers Im_d SiliconSteel ROF 27 Elect Elect $1.451 $94 $24 $0 $1,291 $1,409 -$42 0.97
Trans&Dist_ N. Substation Transformers Im _! SiliconSteel ROF 28 Elect Elect $4,689 $44 $11 $0 $4,821 $4,878 -$13 1.00
Tram; &Dist N Substation Transformem Im :_1 SiliconSteel ROF 29 EI_L Elect $5,794 $397 $99 SO $5.141 $5.637 .$158 0.97
Tram;&DIS[ N. Su_ Transformers Im_vdSilicon_1 ROF 30 Elect Elect $1,931 $132 $33 $0 $1,714 $1,879 -$52 0.97
Tram; &Dial N Substation Transfom_m Im _I SiliconSteel ROF 31 Elect Elect $991 $28 $7 S0 $947 $982 -$9 Ogg
Trans.&Dis[ N Substation Transformers Im )vd SiliconSteel ROF 32 Elect. Elect $2,426 $186 $47 $0 $2.148 $2.380 -$46 098
Trans &DIS[ N Substation Transformers Im=vdSiliconSteel ROF 33 Elect Elect. $2,243 $164 $41 SO $1.999 $2.203 .$39 098
Tram;.&Dist N. Substation Transfom_nl Im _:1 SiliconSteel ROF 34 Elect Elect $12.283 $124 $31 $0 $12,10_ $12.264 .$19 1.00
Trans &Dist N. Substabon Transformers ImpvdSiliconSteel ROF 35 Elect Elect $8,560 $622 $156 SO $7.565 $8.343 ._217 0.97
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Trans&Dist N Substation Transformers ImpvdSiliconSteel ROF 36 Elect. Elect $3.907 $72 S18 S0 $3.799 S3,688 .$19 100
Trans.&Dist N Substabon Transformers ImpvdSiliconSteel ROF 37 Elect Elect S19,263 S184 S46 S0 $18,987 $19.217 -$47 100
Trans.&Dist N Substabon Transformers ImpvdSiliconSteel ROF 38 Elect Elect. $12.974 $635 $159 SO $11.987 S12.781 .$194 099
Trans&Dist N Substation Transformers ImpvdSiliconSteel ROF 39 Elect Elect $9,086 $106 $27 S0 $8.953 $9.086 $0 1.00
Trans &Dist. N Substabon Transformers ImpvdSiliconSteel ROF 40 Elect Elect $4,023 $248 $62 S0 $3,804 $3,915 -$109 0 97
Trans.&Dist. N Substabon Transformers ImpvdSiliconSteel ROF 41 Elect. Elect. $3,612 $35 $9 S0 $3.560 S3.603 .$9 1 00
Trans.&Dist N Substation Transformers ImpvdSiliconSteel ROF 42 Elect Elect $3.473 S17 $4 S0 $3,448 $3.469 -$4 100
Tran$.&Oisf_ N Substation Transformers Im _ Silicor,Steel ROF 43 Elect Elect $7,917 $473 $118 SO $7,334 $7.926 $9 1.00
Trans.&Dist N Substabon Transformers Im _ SiliconSteel ROF 44 Elect Elect S5.349 $66 S17 $0 $5.269 $5.352 $4 1.00
Trans,&Dist. N Substation Transformers Im _ SiliconSteel ROF 45 Elect Elect. $18.183 $890 $173 S0 $16.540 _17.402 -$781 0.96
Trans &D_t N Substation Transformers Im _! SiliconSteel ROF 46 Elect Elect S23.318 $1.007 S252 S0 $21,483 $22,722 .$593 097
Trans.&Dist. N Substation Transformers Im _ SiliconSteel ROF 47 Elect Elect $8,729 $491 $123 S0 S5,997 S8.010 .$118 0.98
Tmns.&Dist N Substation Transformers Im _vdSiliconSteel ROF 48 Elect Elect. $1,931 $187 $42 $0 S1,714 $1,923 .$9 100
Trans &Dist- N Substation Transformers tm_KI SiliconSteel ROF 49 Elect. Elect $1,748 $109 $27 S0 $1,814 $1,751 S4 100
Trans.&Dist. N Substation Transformem Im )vd Silicon Steel ROF 50 Elect. Elect. $1.134 S14 $3 S0 $1,I 18 $1,136 $1 I 00
Trans.&Dist N Substation Transformem Im _:1 SiliconSteel ROF 51 Elect Elect $4.863 $353 $88 $0 $4,302 $4.743 $80 1.02
Trans.&Dist. N. Substation Transformers Im )vd SiliconSteel ROF 52 Elect Elect S2,912 $22 $8 $0 $2.891 S2.918 $8 100
Trans.&Dist. N Substation Transformers Im _:1 SiliconSteel ROF 53 Elect Elect S4,296 $167 $42 S0 $4,008 $4,217 .$80 098
Trans&Dist N Substabon Transformers Im _:1SiScon Steel ROF 54 Elect Elect $11,521 S549 $137 $0 S10.480 $11,106 -$355 097
Trans &Dist N Substabon Transformers Im _ SiliconSteel ROF 55 Elect. Elect. $5,539 $249 $62 $0 $5,068 $5,380 -$159 097
Trans &Dist N Substation Transformem Im _1 SiliconSteel ROF 50 Elect Elect. $3.742 $35 $9 SO $3.678 $3,722 .$20 099
Trans&Dist N Substabon Transformers Iml_d Silicon Steel ROF 57 Elect Elect $3,598 $17 $4 S0 $3,567 $5,588 .$10 100
Trans.&Dist N Substath_n Transformers ImpvdSiliconSteel ROF 58 Elect Elect $8.981 $431 S106 S0 $8,349 $8,889 .$92 099
Trans.&Dist= N. Substation Transformer= ImpvdSiliconSteel ROF 59 Elect Elect $6,454 S352 $88 $0 $5,942 $8,382 .$72 099
Trans.&Dist. N. Substabon Transformers ImpvdSiliconSteel ROF e0 Elect Elect $4,360 $27 $7 $0 $4.322 $4.356 .$4 100
Thins &l_st N Substation Transformerl ImpvdSiliconSteel ROF 81 Elect Elect $11,387 S1,035 $259 $0 $9.895 $11.189 .$199 098
Trans&Dist N Substath)n Transformers Iml_KISiliconSteel ROF 62 Elect Elect. $24,001 $1,544 $386 S0 $21.828 $23,759 .$243 099
Tmns &Dist N Substation Transformers ImpvdSilk:on Steel ROF 03 Elect Elect $4.9G7 $32 S8 S0 $4.953 $4,904 .$3 1.00

" Trans.&Dist N Substation Transtormem ImpvdSilicon Steel ROF 64 Elect Elect $8.a07 $582 $148 S0 $7,827 $8,555 .$52 099
fjrl Thins &Dist. N. Substa_on Transformerl ImpvdSiliconSteel ROF 65 Elect Elect. $2,331 $176 $44 $0 $2.151 $2.371 $40 102
"J Tmns.&Dist N Substation Transformers ImpvdSilicon Steel ROF 86 El_'t Elect $5,197 $85 $18 S0 $5,108 $5,190 .$7 1.00

Trant.&D_L N Substation Transformers ImpvdSiliconSteel ROF 87 Elect Elect $5,020 $280 S65 SO $4,573 $4,897 -$129 097
Trans.&Dist N+Substation Transformers ImpvdSiliconSteel ROF 68 ElecL Elect $11,521 $549 $137 $0 $10,480 Sl1,168 .$355 0.97
Tmns.&Dist N Substation Transformer= Iml_d Silicon Steel ROF 69 Elect Elect $6,961 $431 $106 S0 $8,349 $8,689 .$92 0.99
Trans &Dist N Substation Transformers ImpvdSilicon Steel ROF 70 Elect Elect $4,360 $27 $7 S0 $4,322 $4,356 .$4 1.00
Trans&Dist N Substabon Transtormem ImpvdSilicon Steel ROF 71 Elect Elect Sll.387 $1.035 $259 S0 $9,895 $11,189 -$199 098
Trans.&Dist N Substation Transforrnem ImpvdSilicon Steel ROF 72 Elect. Elect $8,000 S515 $129 $0 $7,276 $7,920 .$81 099
Tmns.&Di_ N Substation Transformers Imp_ Silicon Steel ROF 73 ElecL Elect S7,397 $420 $105 $0 $8,809 $7,334 -$63 099
Trans.&Dist N. Substation Transformers Impel Silicon Steel ROF 74 Elect Elect S5,_21 S135 $34 $0 $5.436 $5.805 .$16 1.00
Tmns.&Dist N Substalx)n Transformers ImpvdSilicon Steel ROF 75 Elect Elect. $5,197 $85 $18 $0 $5,108 $5,190 -$7 1.00
Tmns&Dist_ N Substation Transformers ImpvdSilicon Steel ROF 78 Elect. Elect S14.322 $412 $103 $0 $13,849 $14,365 $43 1.00
Trans&Dist N Substation Transformers Iml_d Silicon Steel ROF 77 Elect. Elect $11,_07 S496 $124 S0 S10,881 $11,502 -$106 0.99
Trans.&Dist N Substabon Trans_cMrmers ImpvdSiliconSteel ROF 78 Bect_ Elect $52.923 S331 $83 S0 $52.451 $52.864 -$59 100
Trans &Dist. N. Substation Transformers Impvd Silicon Steel ROF 79 Elect Elect S10,893 $271 $68 $0 S10,335 S10,673 -$19 100
Trans.&Dist. N. Substation Transformers ImpvdSilicon Steel ROF 80 Elect Elect $11,202 $108 $26 S0 $11,103 Sll,235 $33 100
Trans&Dist. N+Substation Transformers IrnpvdSilicon Stee! ROF 81 Elect Elect $12,853 S129 $32 SO $12,739 $12.g00 $47 100
Tmns &Dist S Substabon Transformers ImpvdSiliconSteel ROF 82 Elect Elect S1,157 $82 $20 SO $1.032 S1,135 422 098
Trans.&Dist. S Substation Transformers ImpvdSilicon Steel ROF 83 Elect. Elect $970 $9 $2 $0 $963 $975 .$2 100
Trans.&Dist S. Substation Transformers Impv(:lSilicon Steel ROF 84 Elect Elect S1,451 $94 $24 S0 $1,291 $1,409 -$42 097
Trans.&Dist. S Substation Transformers ImpvdSiliconSteel ROF 85 Elect Elect $942 $41 $10 S0 $874 $926 .$18 098
Trans.&Dist. S. Substat_0n Transformers ImpvdSilicon Steel ROF 86 Elect. Elect. $2.445 $22 $8 $0 $2.411 $2,438 -$7 1.00
Trans.&Dist S. Substabon Transformer= Impvd SiliconSteel ROF 87 Elect Elect $6,470 $459 $115 $0 $5,787 $6,381 -$109 098
Trans.&Dist S Substabon Transformers ImpvdSilicon Steel ROF 88 Elect Elect. S0.142 $82 $18 S0 $8,055 $8,132 .$10 100
Trans.&Dist. S. Substation Transformers ImpvdSiliconSteel ROF 89 ElecL Elect $7.914 $547 $137 $0 $7,043 $7,726 .$188 098
Trans &Disl S Substation Transformem Iml_KlSilicon Steel ROF 90 ElecL Elect. S7,317 $478 $120 S0 $6,559 $7,157 -$160 098
Trans.&Dist S Substation Transformers Impel Sil_on Steel ROt: 91 Elect Elect $4,943 $198 S50 S0 $4.838 $4,885 .$58 099
Trans.&Dist S. Substation Transformers ImpvdSiliconSteel ROF 92 Elect Elect= $3,318 S281 $70 $0 $2,948 $3,298 .$21 0.99
Trans&Dist. S Substabon Transformers ImpvdSiliconSteel ROF 93 Elect ElecL $9,572 $788 $197 $0 $8,531 $9,516 -$55 Q99
Trans &D_st S. Substation Transformers Iml_d Sil_n Steel ROF 94 Elect Elect $8,058 $71 $18 $0 S5,969 $6,058 S0 100
Trans&Dist S Substabon Transformers ImpvdSilicon Steel ROF 95 Elect Elect $11,269 $982 $246 $0 SI0,029 $11.256 .$12 100
Trans&Dist S. Substation Transformers ImpvdSilicon Steel ROF 96 Elect. Elect. $13,723 $870 $218 $0 $12.648 $13,736 S13 1.00
Trans.&Dist S. Substation Transformers ImpvdSiliconSteel ROF 97 Elect Elect. $7,320 S380 $95 S0 $8,854 $7,329 $10 1O0
Trans&Dist S Substation Transformers ImpvdSiliconSteel ROF 98 Elect. Elect $17,718 $325 $81 SO $17,135 $17,541 -$177 099
Tmn$ &Dist. S. Substation Transformers ImpvdSilicon Steel ROF 99 Elect Elect. $332 S3 SI $0 $328 $331 .$1 1,0(3
Tmns.&Dist S. Substation Transformers ImpvdSiliconSteel ROF 100 Elect Elect S2.255 $100 $25 $0 $2,095 $2.221 .$34 0.98
Tmns&Dist S. Substabon Transformers Iml:_dSiliconSteel ROF 101 Elect_ Elect. $2.929 $25 S8 $0 $2.890 $2.922 .$7 100
Trans.&Dist S Substation Transformers ImpvdSiliconSteel ROF 102 Elect Elect. $2,448 $21 $5 $0 $2,415 $2,441 .$7 1.00
Tmns&Dist S Substabon Transformers ImpvdSiliconSteel ROF 103 Elect. Elect_ $3.862 $265 $66 $0 $3.427 $3,758 -$104 0.97



Table 3.5
All EROs: Present Valuesof Costs and Savings

Present
Present Present Present Present Value of Present
Value of Value of Value of Value of Replacement Value of Net Savings
Installed Energy Demand O&M Cost Total Present to

ERO Facility Descnption RI or Existing Resu_ng Cost Savings Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

Trans.&Dist. S Substation Transformers ImpvdSalmonSteel ROF 104 Elect Elect $9,779 $88 $22 S0 $9,642 $9,752 -$26 100
Trans &Dial S Substation Transformers Impel SiliconSteel ROF 105 Elect Elect $23,543 $237 $50 $0 $23,209 $23,506 -$37 1 00
Trarm&Dist S Substation Transformers Iml:_dSiliconSteel ROF 106 Elect Elect $72,238 $690 $173 $0 $71,200 $72,063 -$175 1.00
Trans &Dial S Subs_ Transfonnem Iml_¢l SiliconSteel ROF 107 Elect. Elect. $1,638 $37 $9 $0 $1,592 $1.638 $0 1.00
Tmns &Dist. S Substation Transformers ImpvdSiliconSteel ROF 108 Elect Elect $72,690 $851 $213 $0 $71,627 $72,691 $1 100
Trarm+&Dist S Substation Transformem Impv¢lSilicon Steel ROF 109 Elect Elect $1,456 $9 $2 $0 $1,445 $1,456 S0 100
Trans&Dial S substatK)n Transformem ImpvdSiliconSteel ROF 110 Elect Elect_ $12,480 $155 $39 S0 $12,295 $12,488 $9 1 00
Trans &Dist S. Substation Transformers ImpvdSiliconSteel ROF 111 Elect Elect $3,937 $29 $7 $0 $3,870 $3.g06 4;31 099
Trans.&Dist S Substabon Transformers Iml_d Silicon_ ROF 112 Elect Elect $1,931 $132 $33 $0 $1,714 $1,879 -$52 0 97
Trans.&Dist. S Substation Transformers ImpvdSiliconSteel ROF 113 Elect Elect $6.470 $459 $115 $0 $5,787 $6,361 -$109 0 98
Trans.&Dial S substation Transformem ImpvdSiliconSteel ROF 114 Elect. Elect. $17,718 $325 $81 $0 $17,135 $17,541 -$177 099
Trans&D/st S substabofl Transformers Imp_ Silicon Steel ROF 115 Elect Elect $1,227 $29 $7 S0 $1,193 $1,229 $2 1.00
Trans.&Dist. S. substatx)n Transformem ImpvdSilicon Steel ROF 116 Elect Elect. $2,331 $176 $44 S0 $2,151 $2,371 $40 1.02
Trans.&Dial S Substation Transformers ImpvdSiliconSteel ROF 117 Elect Elect $1,993 $114 $28 $0 $1,878 $2,020 $27 101
Trans.&D_lL S substabon Transformers ImpvdSiliconSteel ROF 118 Elect Elect $1,916 $99 $25 $0 $1,816 $1,940 $24 1 01
Trans.&Dh_lL S substation Transfonnem Iml_d Silicon Steel ROF 119 Elect Elect $1,514 $22 $6 S0 $1,492 $1,520 $8 1.00
Trans &Disk S. substation Transformem Iml_d SiliconSteel ROF 120 Elect Elect $2,912 $22 $6 $0 $2,891 $2,918 $8 100
Trans&Dist S Substation Transformem ImpvdSiliconSteel ROF 121 Elect Elect_ $3,972 $126 $31 S0 $3,757 $3,914 458 099
Trans &Dist_ S. substation Transformem ImpvdSiliconSteel ROF 122 Elect. Elect. $3,531 $68 $17 $0 $3,415 $3,501 -$31 099
Tmns&Dist S. Substation Transformers ImpvdSiliconSteel ROF 123 ElecL Elect $3,139 $18 $4 $0 $3,112 $3,132 4;7 100
Trans &Dist. S. Substation Transformem ImpvdSiliconSteel ROF 124 ElecL Elect $10,242 $400 $100 S0 $9,490 $9,990 -$252 098
Trans&Dist S Substation Transformers ImpvdSiliconSteel ROF 125 Elect Elect $4,553 $133 $33 S0 $4,305 $4,471 -$81 098
Trans.&Dial S. Substabon Tmnsformem Iml_d Silicon Steel ROF 128 Elect Elect $7,484 $70 $17 $0 $7,358 $7,443 4;41 099
Trans.&Dial S Substation Transformem ImpvdSiliconSteel ROF 127 Elect Elect S8,454 $352 $88 S0 $5,942 $6.382 4;72 099
Trans.&DistL S. Substal_on Transformers ImpvdSiliconSteel ROF 128 Elect. Elect $9,809 $227 $57 $0 $9,487 $9,770 4;39 1.(30
Trans &Dial S. Substation Transformem Impwl SiliconSteel ROF 129 Elect. Elect $8.720 $54 $13 $0 $8,644 $8,712 -$9 1.00
Trans.&Dial S. Substation Transformers ImpvdSilicoeSteel ROF 130 Elect Elect $14,737 $882 $221 $0 $13,361 $14,484 -$272 098
Trans&Dist. S Substltion Transformem Iml:_l SiliconSteel ROF 131 Elect. Elect $13,101 $642 $161 $0 $12,107 $12,911 -$190 099

Trans&Dist S. Substation Transformers Iml_d SiliconSteel ROF 132 Elect Elect $10,162 $64 $18 S0 $10,071 $10,152 4;11 100
GO Tmns &Dial S, Substabon Transformers ImpvdSiliconSteel ROF 133 Elect Elect $24,045 $178 $44 $0 $23,830 $24,052 $8 100

Trens &Dial S Substation Transformers Impel Silicon Steel ROF 134 Elect Elect $3,269 $28 $7 $0 $2,236 $2.271 $2 100
Trans &DislL S. substation Transformem Impwl SiliconSteel ROF 135 Elect Elec_L $3,139 $18 $4 $0 $3,112 $3,132 -$7 1.00
Trans.&Dist S. Substation Transformem ImlD_lSilk,on Stee# ROF 136 Elect Elect $4,209 $92 S23 $0 $4,040 $4,154 4;55 099
Trans.&Dmt. S. substation Transformers Iml_d Silicon Steel ROF 137 Elect Elect $4,047 $72 $18 S0 $3,914 $4,004 4;43 099
Trans&D_t S. Substation Transformem ImpvdSiliconSteel ROF t38 Elect EleclL $8,206 $314 $79 S0 $5,750 $6,143 4;63 099
Trans.&Dial S. substation Transformers Iml_d SiliconSteel ROF 139 Elect Elect $5,101 $144 $36 $0 $4,895 $5,075 426 099
Trans.&DistL N. substation Transformers Amorphous Core ROF 1 Elect Elect $521 $8 $2 $0 $515 $523 $1 1.00
Trans.&Dist. N. Substation Translormem AmorphousCorn ROt= 2 Elect. Elect $1,186 $201 $50 $0 $969 $1,221 $33 103
Trans.&Dial N Substation Transformers AmorphousCore ROF 3 Elect Elect $2,984 $464 $116 $0 $2,425 $3,005 $21 1.01
Trans&DislL N substation Transformem AmOrphousCore ROF 4 Elect Elect. $855 $7 $2 $4) $647 $856 $1 1.00
Tmns.&DistL N substat_a Transforme_ AmorphousCore ROF 5 Elect Elect $5,975 $977 $244 S0 $4,831 $6,052 $78 1.01
Trans.&Dist N Substation Trans_ormem AmorphousCore ROF 8 Elect Elect $4,198 $486 $122 S0 $3,642 $4,250 $52 101
Trans.&Dial N. Substatk0n Transformers AmorphousCore ROF 7 Elect Elect $15,039 $2,748 $688 S0 $12,112 $15,548 $509 103
Tmns.&13_t N. Substation Tmnsfonnem Amoq)housCore ROF 8 Elect Elect $3,432 $87 $22 $0 $3,345 $3,453 $21 101
Tmns.&DislL N Substation Transformers AmorphousCors ROF 9 ElecL Elect $17,713 $3,063 $767 S0 $14._'J6 $18,055 $343 102
Trans&DisL N Substation Trsnsformem Amoq)ho_,sCc_e ROF 10 Elect Elect $6,222 $792 $191 $0 $5,378 $6,328 $108 1.02
Trans.&Dial N. Substation Transh_nem Arnorph3usCore ROF 11 Elect ElecL $1,295 $18 $4 $0 $1,279 $1,298 $3 100
Trans.&Dist. N. Substation Transformers Amoq)h_u$Core ROF 12 Elect. Elect. $7,440 $1,573 $394 $0 $5,953 $7,919 $479 1.06
Trans.&Dist. N _ubst_on Transformers Amorph¢;u$Corn ROF 13 Elect. Elect $33,978 $5,085 $1,273 S0 $29,285 $35,643 $1,866 1.05
Trans.&Dis_L N. Substation Transh)nnem AmorphousCore ROF 14 Elect. Elect $14,499 $1,914 $479 $0 $12,742 $15,135 $636 1.04
Tmns.&DislL N. substation Transformers Amoq)hou$Corn ROF 15 Elect Elect $9,795 $147 $37 $0 $9,665 $9,848 $53 1.01
Trans&Dist N Substation Trans_orrnem Arnoq)hou$Core ROF 18 Elect Elect $13,155 $2,938 $735 $0 $10,499 $14,172 $1,017 1.08
Trans.&DislL N. Substa_on Transformers AmorphousCore ROF 17 Elect Elect $40,052 $8,334 $1,585 $0 $34,483 $42,382 $2,330 1.08
Trans.&Dial N Substation Transformers AmorphousCore ROF 18 Elect Elect $12,968 $768 $192 $(3 $12,329 $13,290 $302 102
Tmns.&DislL N Substation Transformers AmorphousCore ROF 19 Elect. Elect. $17,319 $274 $69 $0 $17,066 $17,429 $110 101
Tmns &D_ N. Substalk)n Transformers Arnoq_t_s Core ROF 20 Elect Elect $4,003 $124 S31 S0 $3,897 $4,052 $49 1.01
Trans.&DiaL N. Substatk)n Transformers AmorphousCore ROF 21 Elect ElecL $26,620 $2,821 $708 $0 $22,914 $26,441 -$179 0.99
Trans &Dist. N. Substation Trsnsfonnem AmorphousCore ROF 22 Elect Elect $4,336 $95 $24 S0 $4,232 $4,351 $14 100
Tmns.&Dist N Substation Transformem Amoq)hou$Core ROF 23 Elect Elect $834 $93 $23 $0 $728 $845 $11 1.01
Trans.&Dial N Substation Transformers Amoq_housCore ROF 24 Elect Elect $737 $30 $8 S0 $702 $740 $3 1.00
Trans&Dist_ N. Substation Transformem Amoq)housCore ROF 25 Elect Elect $862 $65 $18 $0 $787 $888 $6 101
Trans.&Dial N. Substation Tran_ormem Amoq)hou$Core ROF 28 Elect. Elect $655 $7 $2 $0 $647 $656 $1 1.00
Trans.&Dial N. substation Trsnsformem AmorphousCore ROF 27 Elect Elect $1.614 $264 $68 S0 $1.295 $1,625 $11 1.01
Trans.&Dis'_ N substation Transformem Amoq)hou$Core ROF 28 Elec_L Elect $5,453 $123 $31 S0 $5,317 $5,471 $18 100
Trans.&Dis1. N SubstalJon Transformers AmorphousCore ROF 29 Elect ElecL $6,462 $1,111 $278 S0 $5,157 $6,547 $84 101
Tmns&Dist. N Substation Transformers AmorphousCore ROF 30 Elect. Elect $2,154 $370 $93 $0 $1.719 $2,182 $28 1.01
Trans.&DiaL N Substation Transformers Amoq)hou$Core ROF 31 Elect Elect $1,106 $78 $20 S0 $1,018 $1,116 $10 1.01
Tmns&Dist. N Substation Transformers AmorphousCore ROF 32 EleclL Elect $2,711 $521 $130 $0 $2,154 $2,806 $95 1.04



Table 35
All EROs: Present Values of Costs and Savings
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Trans&Dist N Substation Tmnstonneni AmorphousCore ROF 33 Elect Elect $2.507 $458 $115 SO $2.019 $2.591 $85 103
Trans&Dist. N Substation Transformem AmorphousCora ROF 34 Elect Elect $13.727 $347 $87 $0 $13.379 $13.812 $85 101
Trans&Dist N Subst_,tion Transformers Amo_=,ousCore ROF 35 Elect ElecL S9,579 $1,742 $438 $0 $7,580 $9,788 $189 102
Trans&Disc N. Substation Transformers AmorphOUSCore ROF 38 Elect Elect $4,372 $200 $50 $0 $4,158 $4,406 $34 1.01
Trans &DisL N Substabon Transformers AmorphousCore ROF 37 Elect Elect $21,557 $515 $129 $0 $21,003 $21.647 $91 1.00
Tnlns &Dist. N Substation Transtocmem AmorphousCore ROF 38 Elect Elect $14,519 $1,777 $445 $0 $12,544 $14,788 $248 1.02
Trans.&Dist N Substation Transformers AmorphousCore ROF 30 Elect Elect $10,187 $298 $75 $0 $9,921 $I0,293 $107 ! 01
Trans&Dist N. Substation Transformers AmorphousCore ROF 40 Elect EIeOL $4.477 $695 $174 $0 $3,638 $4,508 $31 1 01
Trans &Dist. N Subst;tion Transformem Arno--s Core ROF 41 Elect Elect $4,042 $97 $24 $0 $3,938 $4,059 $17 100
Trans.&Dist N Substation Transfocmem AmorphousCore ROF 42 Elect Elect $3,888 $48 $12 S0 $3,836 $3.895 $9 100
Trans&Dist N Substation Tmnsfommm AmorphousCore ROF 43 Elect Elect $8,887 $1,325 $332 $0 $7,722 $9,378 $491 106
Trans&[:)_st N. Substation Transformers AmorphousCore ROF 44 Elect. Elect $8,004 $185 $48 SO $5,846 $8,078 S74 101
Trans &Dist. N SubstatX)n Transformers AmorphousCore ROF 45 Elect Elect $20,754 $1.931 $483 $0 $17,467 $19,882 -$873 096
Trans&Dist N. Substation Tmnsfom'm_ AmorphousCore ROF 46 Elect Elect. $26,620 $2,821 $706 $0 $Z2,914 $20,441 -$179 0 99
Trans &Dist. N Substation Transformers AmorphousCon) ROF 47 Elect Elect $7,520 $1.374 $344 $0 $8.056 $7.774 $255 103
Trans&Disc N. Substalxm Transformers AmorphousCom ROF 48 Elect Elect $2,154 $468 $117 S0 $1.719 $2,304 $150 107
Trans&Dist. N Substation Transformem AmorphousCore ROF 49 Elect. Elect $1,953 $306 $77 $0 $1,689 $2,071 $118 106
Trans &Dist N Substation Transforrrmm Amoq)housCore ROF 50 Elect Elect $1.2e9 $39 $10 $0 $1.236 $1.285 $16 101
Trans.&Dist_ N Subslation Transformem AmorphousCore ROF 51 Elect Elect_ $5,227 $988 $247 $0 $4,505 $5.741 $514 1.10
Trans&Dist. N. Substation Transformem Amoq)housCore ROF 52 Elect Elect. $3,265 $62 $15 $0 $3,222 _L3,299 $34 101
Trans&Dist N Substation Trans_otmem AmorphousCore ROF 53 Elect Elect $4,903 $469 $117 $0 $4,326 $4,911 $8 1.00
Trans&Dist N Substation Transformers AmorphousCore ROF 54 Elect. Elect $13,149 $1,537 $385 $0 $11,087 $12.989 -$180 0 99
Tran$&Dist N. Substltion Transformers AmorphousCore ROF 55 Elect. Elect. $6,322 $897 $174 S0 $5,381 $6,252 -$70 0.99
Trans.&Dist N Substation Transformers Amoq)housCore ROF 56 Elect. ElecL $4.271 $98 $24 $0 $4,143 $4,265 -$6 100
Trans.&Di_ N Substabon Tmnsformem AmorphousCorn ROF 57 Elect Elect $4,107 $48 $12 $0 $4,044 $4,104 -$3 100
Trans.&Dist. N. Substation Transformem Amoq)housCore ROF 58 Elect. Elect $7,969 $1,208 $302 $0 $8,706 $6,218 $247 103
Trans.&Di_ N. Substation Transformers Amoq)housCore ROF 50 Elect. Elec_ $7.368 $985 $247 $0 $6,343 $7,575 $207 1.03
Trans&{_;L N. Substation Trans_,_lem Amo, _)housCore ROF 80 Elect Elect $4,977 $75 $19 $0 $4,g01 $4,998 $18 100

Trans&Dist. N. Substation Transfocmers Amo¢)holmCore ROF 81 Elect Elect $13,000 $2,897 $725 SO $10,018 $13,638 $838 1.05
_ID Trans&Dist. N Substation Tmnsformem Arnoq_us Core ROF 62 Elect. Elect $27.402 $4,323 $1,062 $0 $23,055 $28,460 $1,059 104

Trans&Dist N Substation Trans_7_em Amo¢_ous Core ROF 83 Elect Elect $5,705 $90 $23 $0 $5,618 $5,730 $25 1.00
Trans.&Dist. N. Substa_on Transformer= Amo¢ _ous Corn ROF 64 Elect Elect $9,827 $1.831 $408 $0 $8.257 $10,306 $479 105
Trans.&Dist. N. Substation Transformem Arn_ _ous Core ROF e5 Elect Elect. $2.614 $494 $124 $0 $2,253 $2.870 $257 1.10
Trans.&Dist N Substation Tmnsformem Am(x #musCote ROF 86 Elect Elect $5,933 $183 $48 $0 $5.755 $5,984 $51 1_01
Trans.&Dist. N Substation Transformers Amor)hous Core ROF 87 Elect Elect $5,738 $727 $182 $0 $4.829 $5,738 $2 100
Trans.&Dist N Su_ Transformem Amo¢_ous Cote ROF 68 Elect Elect $13,149 $1,537 $385 $0 $11,087 $12,989 -$160 099
Tmns &Dist N. Substation Transfomlem Amo¢#_Js Core ROF 89 Elect Elect $7,969 $1,206 $302 $0 $8,70_ $6,21(5 $247 103
Trans.&Dist. N Su_ Transformers Amo¢)housCote ROF 70 Elect Elect $4,977 $75 $19 S0 $4,g01 $4,996 $18 100
Trans.&Dist N. Substatk=_ Transfonnem Arnof _ousCore ROF 71 Elect. Elect $13,000 $2,897 $725 $0 $10,018 $13,838 $638 105
Trans.&Di_ N. Substation TranMommrs Amo¢ _lousCorn ROF 72 Elect. Elect $9.134 $1,441 $381 S0 $7,685 $9.487 $353 1.04
Trans.&Dist. N Substation Transformem Amor #H)usCore ROF 73 Elect Elect $8,445 $1,175 $294 $0 $7,270 $8.739 $294 103
Trans&Dist N. Substation Transformen_ Amo¢_ous Core ROF 74 Elect Elect $8,417 $379 $95 SO $6,047 $6,521 $104 102
Tmns.&[:)ist_ N Substatfon Transformers Amor)hous Core ROF 75 Elect Ek_ $5,933 $183 $48 $0 $5,755 $5.984 S51 1.01
Trans&Dist N Substation Transformers Amo_.)housCore ROF 78 Elect. Elect $18,354 $1,154 $289 $0 $15,409 $16,853 $499 103
Trans.&Dist N. Substation Transforme_ Amor)housCo(e ROF 77 Elect. Elec_L $13,292 $1.390 $348 S0 $11,840 $13,577 $285 102
Tmns&Dist N SubstaOon Transformem ._mot _musCore ROF 78 Elect Elect $80.805 $928 $232 $0 $59,859 1;80,817 $212 100
Trans.&Dist. N Substation Transfonnem Amor)housCom ROF 79 Elect Elect $12,231 $758 $190 $0 $11,518 $12,483 $232 1.02
Trans&Dist N. SubstatX)n Tmnsformem Amor ,housCote ROF 80 Elect Elect $12,808 $0 S0 $0 $12,610 $12.610 -$198 0.98
Trans&DisL N. Substatk_ Transformem Amot _housCore ROF 81 Ek_t Elect $14,898 $0 SO S0 $14,470 $14,470 4227 098
Trans.&Dist S. Substation Tmnsformem Arnor)housCore ROF 62 Elect Elect $1,285 $229 $57 $0 $1,035 $1.322 $37 1_03
Trans.&Dist. S Substation Transfownem Amo¢_ous Core ROF 83 Elect. Elect. $1,084 $25 $6 $0 $1,(:]58 $1.090 $6 101
Trans.&Dist S Substabon Transfom)em Amorphous Core ROF M Elect Elect $1,814 $264 $86 $0 $1,295 $1,625 $11 101
Trans&Dist. S Substabon Transfcxmem Amor)housCom ROF 85 Elect Elect $1,048 $115 $29 SO $913 $1.057 $8 1.01
Trans.&Dist. S. Substation Tmnsformem Amo¢)housCote ROF 86 Elect. Elect $2,727 $62 $15 SO $2.659 $2,738 $9 1.00
Trans.&Dist S. Substation Transformers Amo__housCore ROF 87 Elec_ Elect $7.230 $1,286 $322 SO $5,864 $7.472 $241 103
Trans.&Dist. S Substabon Transforrnem Amor )housCore ROF 88 Elect_ Elect $8,864 $173 $43 $0 $8.689 $6,g06 $43 101
Trans.&[:)i_ S. Substation Tran_ Amo¢ ,housCore ROF 89 Elect_ Elect. $8,858 $1,531 $383 $0 $7,113 $9,028 $171 1.02
Trans&D/st S. Substabon Transformers Amo¢_housCore ROF gO Elect. Elect_ $8,188 $1,338 $335 $0 $6.673 $6.345 $157 102
Trans.&Dist S. Substation Transformem Arnor _ous Corn ROF 91 Elect_ Elect $5,532 $555 $139 $0 $4,921 $5,814 $82 101
Trans.&Dist S. Substation Transformers Amor )housCore ROF 92 Elect. Elect $3.720 $786 $197 $0 $2,977 $3,960 $240 1.06
Trans.&Dist. S Substabon Tmnsformerl Arno_4_ousCore ROF 93 Elect Elect. $10.731 $2,207 $552 $0 $8,649 $11,409 $678 1.06
Trans.&Dist S. Substabon Transformers Amor )housCore ROF 94 Elect Elect $8.791 $199 $50 $0 $6.814 $6,862 $71 1.01
Trans.&Dist S. Substatk_n Transformen_ Amor)housCol_ ROF 95 Elect Elect $12,649 $2.749 $688 SO $I0,169 $13,607 $957 1.08
Trans.&Dist S Substation Transfonnem Amor)hous Core ROF 96 Elect Elect $15,405 $2,436 $610 SO $13,255 $18,301 $896 106
Trans.&Dist S Substation Transfommm Amor )housCore ROF 97 Elect. Elect. $8,217 $1,064 $266 SO $7,285 $8,818 $399 105
Trans&Dist_ S Substation Transforrne_ Amor )housCore ROF 98 Elect Elect $20.229 $909 $228 $0 $19,062 $20,199 -$30 1.00
Trans&Di_ S Substation Tmnsformem Amor )housCore ROF 99 ElecL Elect $368 $7 $2 S0 $359 $368 $0 1 00
Trans&Dis_ S Substat_c_ Transfom_ers Amor)hous Core ROF 100 Elect_ Elect_ $2,503 $280 $70 S0 $2,185 $2,535 $32 1.01



Table 3.5
All EROs- Present Values of Costs and Savings

Present
Present Present Present Present Value ol Present
Value of Value o( Value (31 Value of Replacement Value o( Net Savings
Installed Energy Demand O&M Cost Total Present 1o

El:tO Facility Description RI or Existing Resul_ng Cost Savings Savings ,_avings Savings Savings Value Inves_nent
Category Type Equipment of ERa ROF IO Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993$) Ratio

Tmr_ &Dist. S Substation Transformers Amo_)housCole ROF 101 Elect Elect $3,252 $71 $18 $0 $3,174 $3,283 $11 1.00
Trans&Dist S Substation Transformers Arnor)houe Care ROF 102 Elect Elect $2.724 $5Q $15 $0 $2,657 $2.731 $7 1.00
Trans&Dist S Substlbon Transformers Arnof)hous Core ROF 103 Elect Elect $4.30e S741 $185 SO $3.438 $4,364 $56 101
Trans&Dis¢ S. Substation TransformenJ Arnor)housCore ROF 104 Elect. Elect $10.907 $247 $62 $0 $10.634 $10,943 $36 1.00
Tmns&Dist S Substation Transformers Amor)hous Core ROF 105 Elect Elect. $26.311 $665 $166 $0 $25.642 $26.474 $163 101
Trans&Dist S Subs_tJon Transformers Amor)housCote ROF 106 Elect Elect S80.838 $1,933 $484 SO $78.761 $81.178 $340 1.00
Trans&Dist S Substation Transformers Amor)housCore ROF 107 Elect Elect. $1,838 $103 $2_ $0 $1,744 $1,673 $36 1.02
Trans&Dist S Substat_n Transformers Am(x)housCore ROF 108 Elect Elect $81,494 $2,382 $598 S0 $7g,368 $8"2,34_ $853 1.01
Tnlns&Dist_ S Substation Transformers Amor)housCore ROF 109 Elect. Elect $1.632 S24 $6 SO $1.611 S1._41 $9 IO1
Trans&Oist. S. Substation Tmmdormers Amor)housCore ROF 110 Elect Elect. $14,CX_l $433 $106 $13 $13,640 $14.161 $172 1.01
Trans&Dmt S Substebon Transfom_m Arnor)housC(xe ROF 111 Elect Elect $4,494 S82 $20 $(3 $4,359 $4.462 -$32 099
Tmns&Dist. S Substebon Transformers Amo¢)housCore ROF 112 Elect Elect S2,154 $370 $93 SO $1,719 $2,182 $28 1.01
Tmns &Dist S Su_ Tmnsfon_em Amor)housCore ROF 113 Elect. Elect. $7.230 $1.286 $322 SO $5.864 $7,472 $241 103
Tranl &Dist S. Subs_bon Transformers Amor_ Core ROF 114 Elect. Elect $20,229 $90g $228 S0 $19.062 $20,199 -$30 1.00
Trans.&Dist S. Substation Transformers Amor)housCote ROF 115 Elect Elect $1,372 $80 $20 SO $1.305 $1,405 $33 102
Trans&[:)i_ S Substation Transfonnem Amor)housCore ROF 116 Elect. Elect. $2,614 $494 S124 SO $2.253 $2.870 $257 1.10
Trans &Dist. S Substa_n Tmnsformem Amor>housCore ROF 117 Elect. Elect. $2,234 $316 $80 SO $2,004 $2.402 $168 1.08
Tran$.&D_t S Substabon TramrJo_ne_ Amor)housCore ROF 116 Elect Elect $2.148 S276 $70 SO $1,948 $2.298 $147 1.07
Trans&DisL S Substation Transformers Amor)housCore ROF 11g Elect Elect. $1.696 $63 $16 SO $1,653 $1,732 $34 102
Tnms.&Dist. S Substation Transfonne_ Amor)hou$ Core ROF 120 Elect. Elect $3,265 $62 $15 SO $3.222 $3,299 $34 101
Tmns&Dist S Su_ Trans_nTmm Amor)housCore ROF 121 Elect Elect $4,533 $352 $88 SO $4,102 $4.542 $9 100
Tmns&D_L S Substation Transformers Amor>housCore ROF 122 Elect Elect. $4.030 $191 $48 SO $3,796 $4,037 $7 1.00
Trans&D,;t. S Substation Transformers Arn_ )housCore ROF 123 Elect Elect $3,563 $45 $11 SO $3,528 $3,565 $2 100
Tmns&Dist S Substation Tra_ Area )housCore ROF 124 Elect. Ek_ $11.690 $1,11g $280 SO $10,188 $11.586 .$104 099
Trans&Dist S. Substation Tra_ Amor)housCom ROF 125 EleclL Elect. $5.196 $372 $93 SO $4,702 $5,167 -$29 0.99
Trans.&Dist S. Substabott Transformers Arnor)hous Core ROF 12(t Elect Elect $8,542 $195 $49 SO $8,28(! $8.530 -$12 100
Tnms&Dist S Su_ Tramdom_ers Area _x)us Core ROF 127 Elect Elect $7,368 $985 $247 SO $8,343 $7,575 $207 1.03

• Tmrm&l::)i_ S1Substation Transformers Amo_)housCore ROF 128 Ele_L Elect $11,198 $635 $159 SO $10.552 $11,346 $149 101
O1 Trans&D_ S. Substmt_on Transformers Area )housCore ROF 129 Elect Elect $9,955 $151 S38 $0 $9,803 $9,_1 $37 100
O Trans.&Dist S Substation Transformers Amo_)housCom ROF 130 Elect Elect $18.88g $2.471 $616 SO $14,137 $17,226 $338 1.02

Tmns&l:)isL S Substation Trans_m_ers Am_ )housCore ROF 131 Elect Elect. $15,014 $1,79_ $450 SO $13,027 $15.278 $282 1.02
Trans&Dist S Substabon Tmns_0m_m Amo_,)housCo_ ROF 132 Elect Elect $11,840 $180 $45 SO $11,458 $11.683 $43 100
Tmns&Di_ S. Substation Tmnsfom_rs Am_ )housCore ROF 133 Elect Elect $27,531 SO S0 SO $27,102 $27.102 -$429 098
Tmns.&Oist S SubslatJon Tmrmformem Area )housCore ROF 134 Elect Elect. $2.538 $78 $19 SO $2,473 $2,570 $32 101
Tmns.&_ S Substabon Transformers Amo¢)housCere ROF 135 Elect Elect. $3.583 $45 $11 SO $3,5215 $3,585 $2 1.00
Tmns&Dist S. Substabon Transfom_rl Am_ )housCore ROF 136 Elect Elect. $4,804 $257 $64 $0 $4,465 $4,768 -$16 100
Tmns&Di_ S Substation Tra_ Amo__housCore ROF 137 Elect Elect. $4,819 $202 $51 SO $4.353 $4,_0_ -$13 1.00
Tmns&Oist S. Substation Tm_ An_ )housCore ROF 138 Elect_ Elect. $7,084 $879 $229 SO $6.172 $7,272 $187 1.03
Tmns.&D_t S Substabon Transformers Amoq=housCom ROF 139 Elect Elect $5,823 S403 $101 SO $5,411 $5,916 $g3 1.02
V_. Heating Capehart I-bg Water Heat_ Desuperheater RI t Elect ElecL $349.650 $1,064.281 NA SO -S461,648 $802.814 $252.964 1.72
W_. Heating APPR PFYSO WH-1 SolarWater Heater RI 1 Elect. Elect. $2.094 $3.442 NA $0 -$848 $2,504 $500 1.24
Wllr. Heabng Capehart I-lag WH-1 SolarWater Heat_ RI 2 Elect Elect $897,302 $1.146,241 NA SO .$282.454 $863.787 $168,485 1.24
Wit. He_ng Where/Hag WH-1 Solar Water Heater RI 3 Elect Elect $386,692 $635.653 NA SO -$156,638 $479,017 $92.325 1.24
VV_. Heating Temp.Lod.Fac WH-1 SolerWater Heater RI 4 Elect. Elect. $34,900 $57,3_ NA SO .$14,137 $43,233 $8,333 1.24
Wit I-lea_ng 501 Water Heater SolarWater Heater RI 18 Elect Elect $20,125 $32,493 NA SO -$8,152 $24,341 $4,216 1.21
Wit. Heating 502 Water Heater Solar Water Heater RI lb Elect Elect. $20,125 $32,493 NA SO -$8,152 $24,341 $4.218 1.21
W1x.Healing 503 Water Hea_ Solar Water Heater RI 1c Elect_ Elect. $20,125 $32.493 NA $0 -$6,152 $24,341 $4,216 1.21
Wllr Healing 504 Water Heater SolarWater Heater RI ld Elect. Elect $20,125 $32.527 NA SO -$8.152 $24,375 $4,250 1.21
WI_.Heating 505 Water Heater Solar Water Heater RI le Elect Elect $18,477 $29,348 NA $0 -$7,484 $21.864 $3.387 1.18
WI_. I-leat_ng 506 Water Heat_ Solar Water Heater RI If Elect. Elect $18.477 $29.348 NA $0 -$7,484 $21 .afJ4 $3,387 1.16
Wit. Heating Family Housing Elec. Wtr. Htrs Eft. Elec. Wtr. Htnz RI 1 Elect Elect. $637,960 $95,9(X) NA $0 $52,134 $148,G34 -$489,926 0.23
Wlr. Heating Family Housing Elec. Wit. Him Elec. Heat Pump RI 2 Elect Elect $2.2':._,200 $934,841 NA $13 -$861,287 $73.554 -$2.162.648 0.03
WI_. He_ng Family Housing Elec. WI¢ Htm Eft. Elec. VVtr.HI_ ROF 1 Elect. Elect. $484,797 $59,960 NA $0 $282.428 $342.3_ -$142.409 0.71
WI_. l-te_ng Family Housing Elec. Wtr. _ Elec. Heat Pump ROF 2 Elect Elect. $1,714,527 $584,493 NA SO -$46.831 $537,662 -$1.178,864 0.31

(a): NA denotes EROswhere demand reductionswere notconsideredbecause ofuncertaintyaboutcontnbutlonto the monthlypeak.
(b): C)_mal choice was notrebo_ Therefore.noS_Rcanbe calculated.



Table 3.6

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) Ratio

Controls R&D E-6 EMCS(exist. chill.) RI 6 Elect. Elect. 777 NA (a) 777 NA $_,09,069 13.39
Lighting 2 INC 2x60 Ceil CFL 2-11 CEIL FIXT RI 13 Elect. Elect. 94 28 94 28 $20,895 13.34
Lighting 3 INC 2x60 ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect. 9,779 3,211 9,779 3,211 $2,193,024 12.38
Envelope CLUB Heating/Cooling Weath. Package RI 4c Elect. Elect. 121 NA 121 NA $17,895 7.96
Lighting 2 INC 60 Ceil CFL 11 CEIL FIXT RI 15 Elect. Elect. 737 266 737 266 $165,899 7.30
Controls DGR E-3 EMCS(exist. chill.) RI 3 Elect. Elect. 213 NA 213 NA $27,653 7.28
Lighting 1 2F4OES STD SENS RI 2b Elect. Elect. 252 142 252 142 $74,545 7.23
Lighting 3 INC 75 Ceil CFL 2-9 + BLST RI 12 Elect. Elect. 4,260 1,399 4,260 1,399 $672,388 6.05
Lighting 2 INC 75 Cell CFL 2-9 + BLST RI 16 Elect. Elect. 89 32 89 32 $14,230 5.64
Contro_ ADMIN E-1 EMCS(exlet. chill.) RI 1 Elect. Elect. 492 NA 492 NA $60,273 5.57
Lighting 2 EXIT INC (2x15) LED RI 11 Elect. Elect. 27 11 27 11 $21,981 5.51
Lighting 1 EXIT INC(2x15) LED RI 8 Elect. Elect. 408 164 408 164 $328,429 5.51
Lighting 5 INC 2-60 CFL 2-15 CEIL RI 2 Elect. Elect. 2,756 2,241 2,756 2,241 $729,393 5.19
Lighting 2 3F4OES STD 2F40ES ELC REF SENS RI 7"D Elect. Elect. 274 83 274 83 $53,225 4.95
Lighting 1 INC 75 Can CFL 20 + BLST RI 9 Elect. Elect. 985 590 985 590 $206,458 4.87
Envelope Wherry Heating/Cooling Ceiling Insulation RI lb Elect. Elect. 11,498 NA 11,498 NA $1,529,257 4.67
Envelope FAM HSG Heating/Cooling Refl. Window Trtmnt RI 2b Elect. Elect. 12,220 NA 12,220 NA $1,619,221 4.61
Lighting 2 3F4OES STD 2F4OES ELC REF RI 7a Elect. Elect. 363 109 363 109 $67,793 4.49
Lighting 5 INC 1-60 CFL 15 CEIL RI 3 Elect. Elect. 1,308 560 1,308 560 $251,910 4.44

¢'_ Controls COMCATN E-2 EMCS(ex_. chill.) RI 2 Elect. Elect. 715 NA 715 NA $61,790 4.38
_3_ Lighting 2 4F40 STO 3F32T8 ELC REF RI 9 Elect. Elect. 1,520 461 1,520 461 $237,624 4.17

Controls SHOP-ELC E-8 EMCS(exist. chill.) RI 8 Elect. Elect. 61 NA 61 NA $6,820 4.10
Lighting 2 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 170 62 170 62 $26,580 3.66
Lighting 2 EXIT 2xPL9 LEE) RI 10 Elect. Eteot. 210 84 210 84 $124,019 3.25
Controls MISC E-4 EMCS(exist. chill.) RI 4 Elect. Elect. 48 NA 48 NA $4,899 3.23
Lighting 1 4F40 STO 3F32T8 ELC REF RI 6 Elect. Elect. 1,820 779 1,820 779 $281,604 3.22
Lighting 3 INC 100 Cell CFL 2-11 CEIL FIXT RI 8 Elect. Elect. 41 46 41 46 $7,781 3.20
Lighting 2 2F40ES STD 2F32T8 ELC SENS RI 31) Elect. Elect. 396 131 396 131 $70,751 3.19
Controls REC E-7 EMCS(exist. chill.) RI 7 Elect. Elect. 141 NA 141 NA $14,688 3.13
Envelope BRK/ADM Heating/Cooling Weath. Package RI 4b Elect. Elect. 604 NA 604 NA $66,285 2.85
Lighting 1 3F4OES STD 2F40ES ELC REF SENS RI 5b Elect. Elect. 4,691 2,814 4,691 2,814 $841,312 2.83
Lighting 2 EXIT INC (2x20) LED RI 12 Elect. Elect. 55 22 55 22 $12,568 2.80
Lighting 3 EXIT INC(2x20) LED RI 7 Elect. Elect. 28 11 28 11 $6,500 2.80
Ligh_ng 1 3F4OES STD 2F4OES ELC REF R! 5a Elect. Elect. 5,707 3,424 5,707 3,424 $983,435 2.61
Lighting 3 2F40 STD 2F40ES ELC REF SENS RI 2b Elect. Elect. 83 29 83 29 $11,932 2.61
Envelope ADMIN Heating/Cooling Weath. Package RI 4a Elect. Elect. 1,437 NA 1,437 NA $143,750 2.45
Envelope TLF Heating/Cooling Refl. Window Trtmnt RI 2a Elect. Elect. 2,337 NA 2,337 NA $229,582 2.38
Lighting 1 4F4OES STD 3F40ES ELC REF RI 4 Elect. Elect. 295 154 295 154 $42,470 2.23
Boilers Multiple All Boiler= Tune-up 50 RI 3 NG, F.Oil NG,F.Oil 623 0 623 0 $19,734 2.13
Lighting 2 4F40ES STD 3F40ES ELC REF SENS RI 8b Elect. Elect. 90 69 90 69 $13,738 2.09
Lighting 3 3F40 STD 2F40 STD REF RI 4b Elect. Elect. 10 11 10 11 $1,544 1.99
Lighting 3 3F40 STD 2F40 STD REF RI 4a Elect. Elect. 10 11 10 11 $1,543 1.99
Lighting 3 2F40 STD 2F40ES ELC REF RI 2a Elect. Elect. 1,499 519 1,499 519 $164,615 1.98
Transport. Vehicles Various CNG Vehicle RI Gas/Diesel NG,Diesel 1,268 0 1,268 0 1,254,734 1.97
Motors CLUB Fan Motor Eft. Motor RI 5a Elect. Elect. 17 8 17 8 $1,938 1.95
Motors PLT-BLD Fan Motor Eft. Motor RI 16a Elect. Elect. 5 2 5 2 $599 1.94
Motors RESTRNT Fan Motor Eft. Motor RI 19a Elect. Elect. 4 2 4 2 $422 1.94
Motors CHAPEL Fan Motor Eft. Motor RI 3a Elect. Elect. 13 6 13 6 $1,530 1.94
Motors CLINIC Fan Motor Eft. Motor RI 4a Elect. Elect. 8 4 8 4 $885 1.94
Motors TRAING Fan Motor Eft. Motor RI 25a Elect. Elect. 44 20 44 20 $5,066 1.94
Motors STOR-UH Fan Motor Eft. Motor RI 23a Elect. Elect. 47 22 47 22 $5,468 1.94



Table3.6
EROsConstitutingthe Minimum Life-CycleCost Efficiency Resource: AnnualEnergyand DemandReductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Descdption RI or Existing Resulting Savings Savings Savings Savings Value Investment .
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) Ratio

Motors TERMINL FanMotor Eft. Motor RI 24,1 Elect. Elect. 97 45 97 45 $11 208 1.94
Motom COMCATN FanMotor Eft. Motor RI 6a Elect. Elect. 93 43 93 43 $10 745 1.94
Motors GROCERY Fan Motor Eft.Motor R! 9a Elect. Elect. 94 44 94 44 $101903 1.94
Motors HOSPITL FanMotor Eft.Motor RI 11a Elect. Elect. 82 38 82 38 $_ 524 1.94
Motom REC FanMotor Eft. Motor RI 18a Elect. Elect. 48 22 48 22 $5 565 1.94
Motors DGR FanMotor Eft.Motor RI 7a Elect. Elect. 167 78 167 78 $18 357 1.94
Motors MTRPOOL FanMotor Eft.Motor RI 14a Elect. Elect. 57 27 57 27 $6.638 1.94
Motors ADMIN FanMotor Eft.Motor RI la Elect. Elect. 986 462 986 462 $114 321 1.94
Motors WHS FanMotor Eft.Motor Ri 26a Elect. Elect. 351 164 354, 164 $4C665 1.94
Motors BRWADM FanMotor Eft.Motor RI 2a Elect. Elect. 257 120 257 120 $29 765 1.94
Motom MWR FanMotor Eft.Motor RI 15a Elect. Elect. 128 60 128 60 $14867 1.94
Motors SHOP-ELEC FanMotor Eft.Motor RI 22a Elect. Elect. 186 87 186 87 $21632 1.94
Motors HSG-FAM FanMotor Eft. Motor RI 12a Elect. Elect. 14 _ 14 6 $1 595 1.94
Motors HANGER FanMotor Eft.Motor RI 10a Elect. Elect. 129 60 129 60 $14 963 1.94
Motors R&D FanMotor Eft. Motor RI 17a Elect. Elect. 61 29 61 29 $7 112 1.94
Motors DINING FanMotor Eft. Motor RI 8a Elect. Elect. 91 43 91 43 $10 612 1.94
Motors SHOP FanMotor Eft.Motor RI 21a Elect. Elect. 38 18 38 18 $4 370 1.94
Motom SECURITY FanMotor Eft. Motor RI 20a Elect. Elect. 43 20 43 20 $4 980 1.94
Motors MISC FanMotor Eft. Motor RI 13a Elect. Elect. 5 2 5 2 $544 1.94

cA) Lighting 2 2F40ESSTD 2F32T8 ELC RI 3a Elect. Elect. 514 170 514 170 $65,417 1.93

HVAC FamilyHousing AirSourceHr.Pump Gmd-CpldHt. Pump ROF 1 Elect. Elect. 0 NA 1,833 HA $1,2_6,699 1.80
ro Motor= NorthPlant SewagePump Eft. Motor RI 82a Elect. Elect. 21 NA 21 NA $1,769 1.79

Motom SouthPlant SewagePump Eft. Motor RI 77a Elect. Elect. 11 NA 11 NA $884 1.79
Motom NorthPlant SewagePump Eft.Motor RI 83a Elect. Elect. 5 NA 5 NA $442 1.79
Motors SouthPlant SewagePump Eft. Motor RI 79a Elect. Elect. 37 NA 37 NA $3,095 1.79
Motom SouthPlant SewagePump Eft. Motor RI 72a Elect. Elect. 2 NA 2 NA $177 1.79
Motors SouthPlant SewagePump Eft. Motor RI 71a Elect. Elect. 1 NA 1 NA $88 1.79
Motom SouthPlant SewagePump Eft. Motor RI 76a Elect. Elect. 8 NA 8 NA $663 139
Motom REC ChilledWater Pump Eft. Motor ROF 42b Elect. Elect. 0 NA 4 NA $324 1.77
Motom CLINIC ChilledWaterPump Eft. Motor ROF 30b Elect. Elect. 0 NA 3 NA $265 1.77
Motom MISC ChilledWater Pump Eft. Motor ROF 38b Elect. Elect. 0 NA 3 NA $265 1.77
Motors SHOP-ELEC ChilledWaterPump Eft. Motor ROF 44b Elect. Elect. 0 NA 17 NA $1,351 1.77
Motom CHAPEL ChilledWaterPump Eft. Motor ROF 29b Elect. Elect. 0 NA 9 NA $662 1.77
Motom DGR ChilledWater Pump Eft. Motor ROF 33b Elect. Elect. 0 NA 36 NA $2,820 1.77
Motom SECURITY chilledWater Pump Eft. Motor ROF 43b Elect. Elect. 0 NA 6 NA $497 1.77
Motors R&D chilled WaterPump Eft. Motor ROF 41b Elect. Elect. 0 NA 20 NA $1,536 1.77
Motom ADMIN ChilledWaterPump Eft. Motor ROF 271) Elect. Elect. 0 NA 281 NA $21,752 1.77
Motors WHS CondenserPump Eft.Motor ROF 63b Elect. Elect. 0 NA 5 NA $397 1.77
Motors BRK/ADM CondenserPump Eft. Motor ROF 55b Elect. Elect. 0 NA 5 NA $397 1.77
Motors BRK/ADM _serPump Eft.Motor ROF 56b Elect. Elect. 0 NA 5 NA $397 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 50b Elect. Elect. 0 NA 41 NA $3,177 1.77
Motom BRWADM C,ondenserpump Eft. Motor ROF 571) Elect. Elect. 0 NA 5 NA $397 1.77
Motors ADMIN CondenserPump Eft. Motor ROF 52b Elect. Elect. 0 NA 5 NA $397 1.77
Motors DGR CondenserPump Eft. Motor ROF 58b Elect. Elect. 0 NA 9 NA $728 1.77
Motom MWR CondenserPUmp Eft. Motor ROF 61b Elect. Elect. 0 NA 9 NA $662 1.77
Motors TRAING CondenserPump Eft. Motor ROF 62b Elect. Elect. 0 NA 4 NA $331 1.77
Motors ADMIN CondenserPump Eft. Motor ROF 51b Elect. Elect. 0 NA 6 NA $463 1.77
Motors BRK/ADM CondenserPump Eft. Motor ROF 54b Elect. Elect. 0 NA 39 NA $3,012 1.77
Motors ADMIN CondenserPump Eft. Motor ROF 49b Elect. Elect. 0 NA 52 NA $4,038 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 53b Elect. Elect. 0 NA 92 NA $7,116 1.77
Motors HOSPITL CondenserPump Eft. Motor ROF 60b Elect. Elect. 0 NA 27 NA $2,118 1.77



Table 3.6
EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Annual Energy and Demand Reductions

Full Full
First-Year First-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Present to
ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) Ratio

Motors DINING Condenser Pump Eft. Motor ROF 59b Elect. Elect. 0 NA 7 NA $530 1.77
Motors PLT-BLD Chilled Water Pump Eft. Motor ROF 40b Elect. Elect. 0 NA 68 NA $5,230 1.77
Motors WHS Chilled Water Pump Eft. Motor ROF 48b Elect. Elect. 0 NA 49 NA $3,773 1.77
Motors BRK/ADM Chilled Water Pump Eft. Motor ROF 28b Elect. Elect. 0 NA 65 NA $5,037 1.77
Motors MWR Chilled Water Pump Eft. Motor ROF 39b Elect. Elect. 0 NA 36 NA $2,780 1.77
Motors DINING Chilled Water Pump Eft. Motor ROF 34b Elect. Elect. 0 NA 27 NA $2,072 1.77
Motors COMCATN Chilled Water Pump Eft. Motor ROF 32b Elect. Elect. 0 NA 6 NA $463 1.77
Motors GROCERY Chilled Water Pump Eft. Motor ROF 35b Elect. Elect. 0 NA 14 NA $I,059 1.77
Motors HOSPITL Chilled Water Pump Eft. Motor ROF 37b Elect. Elect. 0 NA 27 NA $2,118 1.77
Motors HANGER Chilled Water Pump Eft. Motor ROF 36b Elect. Elect. 0 NA 16 NA $1,258 1.77
Motors TERMINL Chilled Water Pump Eft. Motor ROF 46b Elect. Elect. 0 NA 15 NA $1,191 1.77
Motors TRAING Chilled Water Pump Eft. Motor ROF 47b Elect. Elect. 0 NA 15 NA $1,191 1.77
Motors STOR-UH Chilled Water Pump Eft. Motor POF 45b Elect. Elect. 0 NA 3 NA $231 1.77
Motors CLUB Chilled Water Pump Eft. Motor ROF 31b Elect. Elect. 0 NA 3 NA $198 1.77
Lighting 3 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 7 7 7 7 $896 1.74
Lighting 2 4F40ES STD 3F40ES ELC REF RI 8a Elect. Elect. 2,417 1,849 2,417 1,849 $305,099 1.73
Wtr. Heating Capehart Hsg Water Heater Desuperheater RI 1 Elect. Elect. 6,710 NA 6,710 NA $252,964 1.72
Lighting 4 4F4OES STD 3F4OES ELC REF RI 4 Elect. Elect. 81 62 81 62 $10,093 1.72
Envelope TRAING Heating/Cooling Weath. Package RI 4d Elect. Elect. 44 NA 44 NA $3,068 1.71

O,t Lighting 1 1F40ES STD 1F32T8 ELC RI 1 Elect. Elect. 7 4 7 4 $835 1.70
Oft AC 536 Chiller Eft. Chiller&TES RI 52 Elect. Elect. 41 725 41 725 $30 041 1.66
¢_ AC 534 Chiller Eft. Chiller&TES RI 49 Elect. Elect. 30 518 30 518 $21 458 1.68

AC 431 Chiller Eft. Chiiler&TES RI 38 Elect. Elect. 59 1,036 59 1,036 $42 915 1.68
Lighting 3 4F4OES STD 3F40ES ELC REF RI 5 Elect. Elect. 383 316 383 316 $46 068 1.65
Lighting 4 3F40ES STD 2F40ES ELC REF RI 3 Elect. Elect. 145 175 145 175 $19 160 1.62
AC 533 Chiller Eft. Chiller&TES RI 47 Elect. Elect. 56 452 56 452 $16 165 1.59
Envelope FAM HSG Heating/Cooling Weath. Package RI 4e Elect. Elect. 2,005 NA 2,005 NA $126 182 1.59
AC 800 Chiller Eft. Chiller&TES RI 87 Elect. Elect. 2 847 2 847 $33 975 1.58
AC 967 Chiller Eft. Chiller&TES RI 101 Elect. Elect. 0 168 0 188 $7 550 1.58
AC 329 Chiller Eft. Chiller&TES RI 19 Elect. Elect. 0 188 0 188 $7 550 1.58
AC 312 Chiller Eft. Chiller&TES RI 14 Elect. Elect. 1 292 1 292 $11 703 1.58
AC 330 Chiller Eft. Chiller&TES RI 21 Elect. Elect. 1 565 1 565 $22 550 1.58
AC 425 Chiller Eft. Chiller&TES RI 34 Elect. Elect. 0 235 0 235 $9 438 1.58
AC 561 Chiller Eft. Chiller&TES RI 62 Elect. Elect. 1 518 1 518 $20 763 1.58
AC 562 Chiller Eft. Chiller&TES RI 63 Elect. Elect. 1 518 1 518 $20 763 1.58
AC 535 Chiller Eft. Chiller&TES RI 50 Elect. Elect. 26 290 26 290 $9 996 1.55
AC 535 Chiller Eft. Chiller&TES RI 51 Elect. Elect. 47 518 47 518 $17 851 1.55
AC 1364 Chiller Gas Chiller/Cogen. Ri 122 Elect. NG 1,489 1,441 1,489 1,441 $97 991 1.53
AC 501 Chiller Eft. Chiller&TES RI 40 Elect. Elect. 43 607 43 607 $20 417 1.52
AC 502 Chiller Eft. Chiller&TES RI 41 Elect. Elect. 43 607 43 607 $20 417 1.52
AC 503 Chiller Eft. Chiller&TES RI 42 Elect. Elect. 43 607 43 607 $20 417 1.52
AC 313 Ch=]ler Eft. Chiller&TES RI 15 Elect. Elect. (191) 1,501 (191) 1,601 $59 451 1.45
AC 800 Chiller Eft. Chiiler&TES RI 88 Elect. Elect+ (168) 1,412 (168) 1,412 $52 456 1.45
AC 722 Chiller Eft. Chiller&TES RI 78 Elect. Elect. (66) 549 (66) 549 $20 400 1.45
AC 732 Chiller Eft. Chiller&TES RI 80 Elect. Elect. (48) 384 (46) 384 $14 280 1.45
AC 629 Chiller Eft. Chtller&TES RI 69 Elect. Elect. (33) 275 (33) 275 $10 200 1.45
AC 710 Chiller Eft. Chiller&TES RI 77 Elect. Elect. (33) 275 (33) 275 $10 200 1.45
AC 408 Chiller Eft. Chiller&TES RI 30 Elect. Elect. (37) 314 (37) 314 $11 657 1.45
AC 430 Chiller Eft. Chiller&TES RI 37 Elect. Elect. (37) 314 (37) 314 $11 657 1.46
AC 575 Chiller Eft. Chiller&TES RI 64 Elect. Elect. (70) 589 (70) 589 $21 857 1.45
AC 967 Chiller Eff. Chiller&TES RI 102 Elect. Elect. (82) 691 (82) 691 $25 645 1.45
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AC 750 Chiller Eft. ChHler&TES RI 85 Elect. Elect. (117) 961 (117) 961 $36,428 1.45
AC 946 Chiller Eft. Chlller&TES R! 97 Elect. Elect. (94) 785 (94) 785 $29,142 1.45
AC 330 Chiller Eft. Chiller&TES RI 20 Elect. Elect. (47) 392 (47) 392 $14,571 1.45
AC 560 Chiller Eft. Chiller&TES RI 61 Elect. Elect. (47) 392 (47) 392 $14,571 1.45
AC 751 Chiller Eft. Chiller&TES RI 86 Elect. Elect. (61) 510 (61) 510 $18,943 1.45
AC 425 Chiller Eft. Chiller&TES RI 35 Elect. Elect. (51) 432 (51) 432 $16,028 1.45
AC 250 Chiller Eft. Chiller&TES RI 9 Elect. Elect. (136) 1,138 (136) 1,138 $42,257 1.45
AC 318 Chiller Eft. Chlller&TES RI 17 Elect. Elect. (47) 392 (47) 392 $14,571 1.45
AC 984 Chiller Eft. Chiller&TES RI 104 Elect. Elect. (56) 471 (56) 471 $17,485 1.45
AC 559 Chiller Eft. Chiller&TES RI 60 Elect. Elect. (56) 471 (56) 471 $17,485 1.45
AC 673 Chiller Eft. Chiller&TES RI 73 Elect. Elect. (28) 235 (28) 235 $8,743 1.45
AC 530 Chiffer Eft. Chiller&TES RI 46 Elect. Elect. (56) 471 (56) 471 $17,485 1.45
AC 945 Chiller Eft. Chiller&TES RI 96 Elect. Elect. (56) 471 (56) 471 $17,485 1.45
AC 991 Chiller Eft. Chlller&TES RI 111 Elect. Elect. 1 226 1 226 $8,963 1.45
AC 1493 Chiller Eft. Chiller&TES RI 130 Elect. Elect. 1 264 1 264 $8,123 1.45
AC 810 Chiller Eft. Chlller&TES RI 89 Elect. Elect. 1 188 1 188 $8,802 1.45
AC 402 Chiller Eft. Chiller&TES RI 28 Elect. Elect. 1 188 1 188 $5,802 1.45
AC 989 Chiller Eft. Chiller&TES RI 106 Elect. Elect. 3 1,036 3 1,036 $31,914 1.45
AC 424 Chiller Eft. Chiller&TES R! 33 Elect. Elect. 1 188 1 188 $5,802 1.45

¢_) AC 957 Chiller Eft. Chiller&TES RI 98 Elect. Elect. 1 188 1 188 $5,802 1.45

_rb AC 990 Chiller Eft. Chiller&TES RI 109 Elect. Elect. 1 282 1 282 $8,704 1.45
4=, AC 1369 Chiller Eft. Chi, er&TES RI 124 Elect. Elect. 1 282 1 282 $8,704 1.45

AC 965 Chiller Eft. Chiller&TES RI 100 Elect. Elect. 1 471 1 471 $14,506 1.45
AC 3656 Chiller Eft. Chiller&TES RI 133 Elect. Elect. 1 235 1 235 $7,253 1.45
Lighting 1 2F40ES STD 2F32T8 ELC RI 2a Elect. Elect. 309 174 309 174 $31,220 1.43
Lighting 2 2F96 STD 2F96ES ELC REF RI 5 Elect. Elect. 51 43 51 43 $4,214 1.42
Lighting 3 2F96 STO 2F96ES ELC REF RI 3 Elect. Elect. 1,628 1,346 1,628 1,346 $131,717 1.42
Lightlng 2 1F4OES STD 1F32T8 ELC RI 1 Elect. Elect. 202 184 202 184 $19,480 1.38
AC 440 Chiller Eft. Chlller&TES RI 39 Elect. Elect. (71) 353 (71) 353 $12,419 1.38
AC 537 Chiller Eft. Chiller&TES RI 53 Elect. Elect. (57) 599 (57) 599 $16,017 1.35
AC 523 Chiller Eft. Chiller&TES RI 45 Elect. Elect. (45) 196 (45) 198 $8,583 1.34
Lighting 4 2F40ES STD 2F32T8 ELC RI 1 Elect. Elect. 56 37 56 37 $4,826 1.32
Motors North Plant Sewage Pump Eft. Motor ROF 81b Elect. Elect. 0 NA 7 NA $373 1.29
AC 969 Chiller Eft. ChUler&TES RI 103 Elect. Elect. (46) 251 (48) 251 $5,717 1.27
AC 990 Chiller Eft. Chiller&TES RI 110 Elect. Elect. (75) 392 (75) 392 $8,932 1.27
AC 576 Chiller Eft. Chiller&TES RI 65 Elect. Elect. (75) 392 (75) 392 $8,932 1.27
AC 533 Chiller Eft. Chiller&TES RI 46 Elect. Elect. (262) 1,373 (262) 1,373 $31,262 1.27
AC 3655 Chiller Eft. Chlller&TES RI 132 Elect. Elect. (75) 392 (75) 392 $8,932 1.27
AC 989 Chiller Eft. Chiller&TES RI 107 Elect. Elect. (793) 4,159 (793) 4,159 $94,680 1.27
AC 265 Chiller Eft. Chiller&TES RI 12 Elect. Elect. (112) 589 (112) 589 $13,398 1.27
AC 734 Chiller Eft. Chiller&TES RI 81 Elect. Elect. (46) 243 (46) 243 $5,538 1.27
AC 1316 Chiller Eft. Chiller&TES RI 118 Elect. Elect. (60) 314 (60) 314 $7,146 1.27
AC 558 Chiller Eft. Chiller&TES RI 59 Elect. Elect. (120) 628 (120) 628 $14,291 1.27
AC 400 Chiller Eft. Chiller&TES RI 26 Elect. Elect. (120) 628 (120) 628 $14,291 1.27
AC 1353 Chiller Eft. Chlller&TES RI 119 Elect. Elect. (60) 314 (60) 314 $7,146 1.27
AC 1365 Chiller Eft. Chiller&TES RI 123 Elect. Elect. (239) 1,256 (239) 1,256 $28,583 1.27
AC 996 Chiller Eft. Chiller&TES RI 115 Elect. Elect. (60) 314 (60) 314 $7,146 1.27
AC 727 Chiller Eft. ChUler&TES RI 79 Elect. Elect. (90) 471 (90) 471 $10,719 1.27
AC 1492 Chiller Eft. Chiller&TES RI 129 Elect. Elect. (45) 235 (45) 235 $5,359 1.27
AC 992 Chiller Eft. Chiller&TES RI 113 Elect. Elect. (45) 235 (45) 235 $5,359 1.27
AC 423 Chiller Eft. Chiller&TES RI 32 Elect. Elect. 291 4,691 291 4,691 $96,637 1.24
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Wtr. Heating Temp.Lod.Fac. WH-1 Solar Water Heater RI 4 Elect. Elect. 362 NA 362 NA $8,333 1.24
Wtr. Heating Wherry Hsg WH-1 Solar Water Heater RI 3 Elect. Elect. 4,008 NA 4,008 NA $92,325 1.24
Wtr. Heating APPR PFY50 WH-1 Solar Water Heater RI 1 Elect. Elect. 22 NA 22 NA $500 1.24
AC 3659 Chiller Eft. Chiller&TES RI 135 Elect. Elect. (141) 706 (141) 706 $14,792 1.23
Wtr. Heating 504 Water Heater Solar Water Heater RI ld Elect. Elect. 204 NA 204 NA $4250 1.21
Wtr. Heating 502 Water Heater Solar Water Heater RI lb Elect. Elect. 204 NA 204 NA $4,216 1.21
Wtr. Heating 503 Water Heater Solar Water Heater RI lc Elect. Elect. 204 NA 204 NA $4,216 1.21
Wtr. Heating 501 Water Heater Solar Water Heater RI la Elect. Elect. 204 NA 204 NA $4,216 1.21
Lighting 2 1F40 STD 1F32T8 ELC REF RI 2 Elect. Elect. 481 174 481 174 $17,491 1.21
Wtr. Heating 505 Water Heater Solar Water Heater RI le Elect. Elect. 184 NA 184 NA $3,387 1.18
Wtr. Heating 506 Water Heater SolarWater Heater RI If Elect. Elect. 184 NA 184 NA $3,387 1.18
AC 404 Chiller Eft. Chiller&TES RI 29 Elect. Elect. (140) 419 (140) 419 $7,040 1.18
Controls WHS E-9 EMCS(exiat. chill.) RI 9 Elect. Elect. 57 NA 57 NA $1,171 1.18
Motors North Plant Sewage Pump Eff. Motor ROF 86b Elect. Elect. 0 NA 14 NA $550 1.16
AC 546 Chiller Eft. Chiller&TES RI 55 Elect. Elect. (145) 636 (145) 636 $10,294 1.16
AC 330 Chiller Eft. Chiller&TES RI 22 Elect. Elect. (43) 2,001 (43) 2,001 $30,741 1.16
AC 425 Chiller Eft. Chiller&TES RI 36 Elect. Elect. (69) 3,202 (69) 3,202 $49,186 1.16
AC 415 Chiller Eft. Chiller&TES RI 31 Elect. Elect. (16) 734 (16) 734 $11,272 1.16
AC 556 Chiller Eft. Chiller&TES RI 57 Elect. Elect. (72) 198 (72) 198 $2,838 1.15

¢o AC 557 Chiller Eft. Chiller&TES RI 58 Elect. Elect. (23) 63 (23) 63 $792 1.12
Motors Uft Station Lift Station Pump Eft. Motor ROF 91b Elect. Elect. 0 NA 33 NA $1,070 1.12

¢rw Motors Lift Station Lift Station Pump Eft. Motor ROF 89b Elect. Elect. 0 NA 22 NA $714 1.12
Motors Ufl Station Uft Station Pump Eft. Motor ROF 88b Elect. Elect. 0 NA 17 NA $550 1.12
Motors Lift Station Lift Station Pump Eft. Motor ROF 90b Elect. Elect. 0 NA 10 NA $306 1.12
Motors North Plant Sewage Pump Eft. Motor ROF 85b Elect. Elect. 0 NA 3 NA $93 1.11
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 51 Elect. Elect. 0 0 15 6 $514 1.10
Trans.&Diat. N. Substation Transformers Amorphous Core ROF 65 Elect. Elect. 0 0 8 3 $257 1.10
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 116 Elect. Elect. 0 0 8 3 $257 1.10
AC 1380 Chiller Eft. Chiller&TES RI 125 Elect. Elect. 49 2,260 49 2,260 $19,808 1.10
AC 989 Chiller Eft. ChilJer&TES RI 108 Elect. Elect. 164 7,592 164 7,592 $66,542 1.10
Lighting 2 2F40 STLJ 2F40ES ELC REF RI 4 Elect. Elect. 29 26 29 26 $707 1.08
Tmns.&Diat. N. Substation Transformers Amorphous Core ROF 16 Elect. Elect. 0 0 22 9 $1,017 1.08
Trans.&Diat. S. Substation Transformers AmorphousCore ROF 95 Elect. Elect. 0 0 22 9 $957 1.08
Trans.&Dist. S. Substation Transformers AmorphouaCore ROF 117 Elect. Elect. 0 0 8 3 $168 1.08
Trans.&Dist. N. Substation Tmnsformem Amorphous Core ROF 48 Elect. Elect. 0 0 3 1 $150 1.07
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 118 Elect. Elect. 0 0 8 3 $147 1.07
Trans.&Diat. S. Substation Transformers Amorphous Core ROF 92 Elect. Elect. 0 0 6 2 $240 1.06
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 12 Elect. Elect. 0 0 12 5 $479 1.06
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 93 Elect. Elect. 0 0 18 7 $678 1.06
AC 998 Chiller Eft. Chiller&TES RI 117 E_=ct. Elect. 25 867 25 867 $5,316 1.06
Trans.&Dist. N. Substation Tmnsformem Amorphous Core ROF 49 Elect. Elect. 0 0 5 2 $118 1.06
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 96 Elect. Elect. 0 0 37 15 $896 1.06
Trans.&Diat. N. Substation Transformers Amorphous Core ROF 17 Elect. Elect. 0 0 97 39 $2,330 1.06
Motors North Plant Sewage Pump Eft. Motor ROF 80b Elect. Elect. 0 NA 5 NA $97 1.06
Motors North Plant Sewage Pump Eft. Motor ROF 871) Elect. Elect. 0 NA 21 NA $388 1.06
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 43 Elect. Elect. 0 0 22 9 $491 1.06
AC 929 Chiller Eft. Chiller&TES RI 94 Elect. Elect. (55) 1,601 (55) 1,601 $8,167 1.O5
AC 925 Chiller Eft. Chiller&TES RI 92 Elect. Elect. (126) 3,668 (126) 3,668 $18,716 1.05
AC 505 Chiller Eft. Chiller&TES RI 43 Elect. Elect. (63) 1,834 (63_ 1,834 $9,358 1.05
AC 986 Chiller Eft. Chiller&TES RI 105 Elect. Elect. (46) 1,334 (46) 1,334 $5,806 1.05
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 71 Elect. Elect. 0 0 22 9 $638 1.05
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Tmns.&Diat. N. Substation Transformers AmorphousCore ROF 61 Elect. Elect. 0 0 22 9 $638 1.05
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 13 Elect. Elect. 0 0 78 31 $1,666 4.05
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 64 Elect. Elect. 0 0 25 10 $479 1.05
Tmns.&DioL S. Substation Tmnsformem AmorphousCore ROF 97 Elect. Elect. 0 0 22 9 $399 1.05
Trans.&Dist, N. Substation Transformers AmorphousCore ROF 14 Elect. Elect. 0 0 36 14 $636 1.04
Trans.&Dist. N. Substation Transformers Amorphous;Core ROF 72 Elect. Elect. 0 0 22 9 $353 1.04
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 62 Elect. Elect. O 0 66 26 $1,059 1.04
Trans.&Dist. N. Substation Transformers ,eatorphousCore ROF 32 Elect. Elect. 0 0 3 1 $95 1.04
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 73 Elect. Elect. 0 0 22 g $294 1.03
Trans.&Dist. N. Substation Tmnsformem AmorphousCore ROF 33 Elect. Elect. 0 0 3 1 $85 1.03
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 47 Elect. Elect. 0 0 10 4 $255 1.03
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 7 Elect. Elect. 0 0 21 8 $.509 1.03
Trans.&Dist. S. Substation Tmrmformem AmorphousCore ROF 87 Elect. Elect. 0 0 10 4 $241 1.03
Trans.&Dist. S. Substation Tmnsformera AmorphousCore ROF 113 Elect. Elect. 0 0 10 4 $241 1.03
Tmns.&Diot. N. Substation Transformem AmorphousCore ROF 69 Elect. Elect. 0 0 18 7 $247 1.03
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 58 Elect. Elect. 0 0 18 7 $247 1.03
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 76 Elect, Elect. 0 0 67 27 $499 1.03
Trans.&Dist. S. Substation Transformem AmorphousCore ROF 82 Elect. Elect. 0 0 2 1 $37 1.03
Trans.&Diot. N. Subatatlon Transformers AmorphousCore ROF 2 Elect. Elect. 0 0 2 1 $33 1.03

¢_ Trans.&Dist. S. ,3ubatation Tmnsformem AmorphousCore ROF 127 Elect. Elect. 0 0 18 7 $207 1.03

Trans.&Diot. N. Substation Tmnsformem Amoq)housCore ROF 59 Elect. Elect. 0 0 18 7 $207 1.03
o_ Trans.&Dist. S. Substation Tmnsfommm AmorphousCore ROF 138 Elect. Elect. 0 0 18 7 $187 1.03

Trans.&Dist. S. Substation Transformers AmorphotmCore ROF 115 Elect. Elect. 0 0 5 2 $33 1.02
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 18 Elect. Elect. 0 0 45 18 $302 1.02
Trans.&Dist. N. Substation Transformem AmorphousCore ROF 77 Elect. Bed. 0 0 38 15 $285 1.02
Trans.&Dist. S. Substation Transformers Amoq)ho_ Core ROF 119 Elect. Elect. 0 0 8 3 $34 1.02
Trans.&Diat. S. Substation Tmnsforrnem AmorphousCore ROF 130 Elect. Elect. 0 0 38 15 $338 1.02
Trans.&Diot. S. Substation Tmnsf(xmem AmorphousCore ROF 107 Elect. Elect. 0 0 6 2 $36 1.02
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 35 Eled, Elect. 0 0 12 5 $189 1.02
Trans.&Dist. S. Substation Transf(xmem AmorphousCore ROF 89 Elect. Elect. 0 0 12 5 $171 1.02
Trans.&Dist. N. Substation TransformenD AmorphousCore ROF 9 Elect. Elect. 0 0 23 9 $343 1.02
Trans.&Dist. S. Substation Transformers Amoq)housCore ROF 90 Elect. Elect. 0 0 12 5 $157 1.02
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 79 -Elect. Elect. 0 0 44 18 $232 1.02
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 131 Elect. Elect. 0 0 38 15 $262 1.02
Tnms.&Dist. N. Substation Transformem AmorphousCore ROF 10 Elect. Elect. 0 0 12 5 $106 1.02
Trans.&Diat. N. Substation Transformers AmorphousCore ROF 38 Elect. Elect. 0 0 27 11 $248 1.02
Trans.&Diot. N. Substation Transformem AmorphousCore ROF 74 Elect. Elect. 0 0 22 9 $104 1.02
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 139 Elect. Elect. 0 0 18 7 $93 1.02
Trans.&Dist. S. Substation Transformem AmorphousCore ROF 91 Elect. Elect. 0 0 12 5 $82 1.01
Trans.&Diot. S. Substation Transformers AmorphousCore ROF 128 Elect. Elect. 0 0 37 15 $149 1.01
Trans.&Dist. N.Substation Transformers AmorphousCore ROF 29 Elect. Elect. 0 0 7 3 $84 1.01
Trans.&Diat. N. Substation Transformers AmorphousCore ROF 30 Elect. Elect. 0 0 2 1 $28 1.01
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 103 Elect. Elect. 0 0 5 2 $56 1.01
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 112 Elect. Elect. 0 0 2 1 $28 1.01
Trans.&Dist. N.Substation Transformers AmorphotmCore ROF 5 Elect. Elect. 0 0 7 3 $78 1.01
Trans.&Dist. N. Substation Tmnsformem Am_Core ROF 23 Elect. Elect, 0 0 1 1 $11 1.01
Trans.&Dist. S. Substation Tmnsformem AmorphousCore ROF 100 Elect. Elect, 0 0 4 2 $32 1.01
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 50 Eled. Elect. 0 0 5 2 $16 1.01
Trans.&Dist. S. Substation Transformem AmorphousCore ROF 134 Elect. Elect, 0 0 9 4 $32 1.01
Trans.&Dist. N.Substation Transformers AmorphotmCore ROF 6 Elect. Elect. 0 0 7 3 $52 1.01
Trans.&Dist. S. Substation Tmnsformem AmorphousCore ROF 110 Elect. Elect. 0 0 52 21 $172 ,.01
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Trans.&Dist. N. Substation Tmnsformem Amorphous Core ROF 44 Elect. Elect. 0 0 22 9 $74 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 20 Elect. Elect. 0 0 15 6 $49 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 94 Elect. Elect. 0 0 24 10 $71 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 108 Elect, Elect. 0 0 286 115 $853 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 39 Elect. Elect. 0 0 36 14 $107 1,01
Trans.&Diat. S. Substation Transformers Amorphous Core ROF 120 Elect. Elect. 0 0 15 6 $34 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 52 Elect. Elect. 0 0 15 6 $34 1.01
Trans.&Dist. N. Substation Transforrr;_m Amorphous Core ROF 31 Elect. Elect. 0 0 2 1 $10 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 75 Elect. Elect. 0 0 22 9 $51 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 66 Elect. Elect. 0 0 22 9 $51 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 85 Elect. Elect. 0 0 2 1 $8 1.01
Trans.&Dist. N. Substation Transformem Amorplx)us Core ROF 36 Elect. Elect. 0 0 12 5 $34 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 40 Elect. Elect. 0 0 5 2 $31 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 3 Elect. Elect. 0 0 4 1 $21 1.01
Trans.&Dist. N. Substation Tmnsformera Amorphous Core ROF 25 Elect. Elect. 0 0 2 1 $8 1,01
Trans.&Dist. S. Substation Tmnsformera Amorphous Core ROF 84 Elect. Elect. 0 0 2 1 $11 1.01
Trans.&Dist, N. Substation Tmnsformem Amorphous Core ROF 27 Elect. Elect. 0 0 2 1 $11 1.01
Trans.&Dist. N. Substation Tmnsformem ArnorphousCore ROF 19 Elect. Elect. 0 0 67 27 $110 1.01
Trans.&Dist. S. Substation Transformem Amorphous Core ROF 88 Elect. Elect. 0 O 21 8 $43 1,01

Oo Trans.&Dist. N. Substation Transformers Amorphous Core ROF 8 Elect. Elect. 0 0 10 4 $21 1.01

Trans.&Dist. N. Substation Transformem Amorphous Core ROF 34 Elect. Elect. 0 0 42 17 $85 1.01
-,4 Trans.&Dist. S. Substation Transformers Amorphous Core ROF 105 Elect. Elect. 0 0 80 32 $163 1.01

Trans.&Dist. S. Substation Transformers Amorphous Core ROF 109 Elect. Elect. 0 0 6 2 $9 1.01
Trans.&Dist. N. Substation Tmnsfommm Amorphous Core ROF 15 Elect, Elect. 0 0 36 14 $53 1.01
Trans,&Dist, S. Substation Tmnsformem Amorphous Core ROF 83 Elect. Elect, 0 0 3 1 $8 1.01
Trans.&Dist. N. Substation Tmnsformem Amorphous Core ROF 63 Elect, Elect. 0 0 22 9 $25 1.00
Trans.&Diat. N. Substation Transformers Amorphous Core ROF 24 Elect. Elect. 0 0 2 1 $3 1.00
Trans,&Dist. S. Substation Transformem Amorphous Core ROF 106 Elect. Elect. 0 0 232 93 $340 1.00
Trans.&Dist. N. Substation Tmnsformem Amorphous Core ROF 37 Elect. Elect. 0 0 62 25 $91 1.00
Trans.&Dist. N. Substation Transformem Amorphous Core ROF 41 Eled. Elect. 0 0 12 5 $17 1.00
Trans,&Dist. S. Substation Tmnsformem Amorphous Core ROF 132 Elect. Elect. 0 0 44 18 $43 1.00
Tmns,&Dtst. N. Substation Transformers Amorphous Core ROF 60 Elect. Elect. 0 0 18 7 $18 1.00
Trans.&Oist. S. Substation Transformers Amorphous Core ROF 129 Elect. Elect. 0 0 37 15 $37 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 70 Elect. Elect. 0 0 18 7 $18 1.00
Trans.&Dist. N. Substation Transformers Impvd Silicon Steel ROF 81 Elect. Elect. 0 0 31 13 $47 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 78 Elect, Elect, 0 0 226 91 $212 1,00
Trans.&Dist. N. Substation Transformem Amorphous Core ROF 22 Elect. Elect. 0 0 11 5 $14 1.00
Trans.&Dist. S. Substation Transformem Amorphous Core ROF 101 Elect. Elect. 0 0 9 3 $11 1.00
Trans.&Dist. S. Substation Transformers Amorptmus Core ROF 104 Elect. Elect. 0 0 30 12 $36 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 28 Elect. Elect. 0 0 15 6 $18 1.00
Trans.&Dtat. S. Substation Transformers Amorphous Core ROF 86 Elect. Elect. 0 0 7 3 $9 1.00
Trans.&Dist. N. Substation Transformers Impvd Silicon Steel ROF 80 Elect. Elect. 0 0 26 10 $33 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 1 Elect. Elect. 0 0 2 1 $1 1.00
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 102 Elect. Elect. 0 0 7 3 $7 1.00
Trans.&Dist. N. Substation Tmnsformera Amorphous Core ROF 11 Elect. Elect, 0 0 4 2 $3 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 42 Elect. Elect. 0 0 12 5 $9 1.00
Trans,&Dist, S. Substation Transforrnem Amorphous Core ROF 121 Elect. Elect. 0 0 11 4 $9 1.00
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 122 Elect. Elect. 0 0 11 4 $7 1,00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 53 Elect. Elect. 0 0 11 4 $8 1.00
Trans.&Diat. N. Substation Transformers Amorphous Core ROF 26 Elect. Elect. 0 0 2 1 $1 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 4 Elect. Elect. 0 0 2 1 $1 1.00



Table 3.6

EROs Constituting the Minimum Life.Cycle Cost Efficiency Resource: Annual Energy and Demand Reductions

Full Full
First-Year Fnt-Year Implement. Implement. Net Savings

Energy Demand Energy Demand Pre_,q'R to

ERO Facility Description RI or Existing Resulting Savings S_ngs Savings Savings Value Investment
Category Type Equilxnent of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kiN-too), (1993 $) Ratio

Trans.&Dist. S. Substation TmnsfonTtem Amorphous Core ROF 123 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. S. Substation Transf_ Amorphous Core ROF 135 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. N. Substatlon Tmnsforrners Amorphous Core ROF 67 Elect. Elect. 0 0 11 4 $2 1.00
Trans.&Dist. S. Substation Transformers Impvd Silicon Steel ROF 133 Elect. Elect. 0 0 43 17 $8 1.00

Totals 91,735 95,855 97,763 97,069 $17,461,995 2.05

(a): NA denotes EROs where demand reductions were not consk:leredbecause of uncertainty about contribution to the monthly peak.

¢D



Table 3.7

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Present Values of Costs and Savings

Present
Present Present Present Present Value of Preserd

Value of Value of Value of Value of RePlacement Value of Net Savings
Installed Energy Demand O&M Cost Total Present to

ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Value Investment
C.ategory Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

Controls R&D E-6 EMCS(exist chill ) RI 6 Elect Elect $8.800 $119.184 NA (a) $0 -$1.316 $117.869 $109.069 1339
Lighting 2 INC 2x60 Ceil CFL 2-11 CEIL FIXT RI 13 Elect Elect $1.693 $14,809 $2,810 $4,970 $0 $22,589 $20.895 13 34
L_ghting 3 INC 2x60 ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect $192.685 St,544,463 $319,737 $521,510 $0 $2,385.709 $2,193,024 12.38
Envelope CLUB Heating/Cooling Weath. Package RI 4c Elect Elect $2.573 $20.468 NA $0 $0 $20 468 $17.895 7 96
Lighting 2 INC 60 Ceil CFL 11 CEIL FIXT RI 15 Elect. Elect. $26,350 $117,020 $26,523 $48.706 $13 $192 249 $165,899 7 30

• Controls DGR E-3 EMCS(exist chill ) RI 3 Elect Elect $4,400 $32,711 " NA $0 -$658 $32 053 $27,653 7 28
Lighting 1 2F40ES STD SENS RI 2b Elect Elect $11.968 $40,013 $14.140 $32.360 $13 $86 513 $74.545 7 23
Lighting 3 INC 75 Ceil CFL 2-9 * BLST RI 12 Elect Elect $133.192 $672,749 $139.273 -$6.442 $0 $805 580 $672.388 6 05
Lighting 2 INC 75 Ceil CFL 2-9 + BLST RI 16 Elect Elect $3.069 $14.158 $3.209 -$69 $13 $17 298 $14.230 5 64
Controls ADMIN E-1 EMCS(exist. chill) RI 1 Elect Elect. $13,200 $75.447 NA $0 -$1.973 $73 473 $60.273 5 57
Lighting 2 EXIT INC (2x15) LED RI 11 Elect Elect $4,872 $4.314 $1,091 $21,447 $0 $26 853 $21.981 551
Lighting 1 EXIT INC(2x15) LED RI 8 Elect. Elect. $72,799 $64.458 $16,308 $320.461 $0 $401 227 $328.429 5 51
Lighting 5 INC 2-60 CFL 2-15 CEIL RI 2 Elect. Elect $173.899 $438,100 $223.084 $242.107 $0 $903 291 $729,393 5 19
Lighting 2 3F40ES STD 2F40ES ELC REF SENS RI 7b Elect Elect $13,479 $43,293 $8,218 $15,194 $13 $66 705 $53.225 4 95
Lighting 1 IN(3 75 Can CFL 20 + BLST RI 9 Elect Elect $53,331 $158.297 $58.710 $44.781 $0 $259 788 $206.458 4 87
Envelope Wherry Heating/Cooling Ceiling Insulabon RI lb Elect. Elect $416.680 $1,945.937 NA $0 $13 $1.945.937 $1,529.257 4 67
Envelope FAM HSG Heating/Cooling Refl. Window Trtmnt RI 2b Elect. Elect $448.892 $2.068.113 NA $0 $0 $2.068,113 $1.619.221 4 61
Lighting 2 3F40ES STD 2F40ES ELC REF RI 7a Elect Elect $19.451 $57,368 $10,890 $18,986 SO $87.243 $67 793 4 49
Lighting 5 INC %60 CFL 15 CEIL RI 3 Elect Elect $73,319 $207,959 $55,771 $61,499 $13 $325.229 $251 910 4 44
Controls COMCATN E-2 EMCS(exist chill ) RI 2 Elect Elect $24,200 $109,608 NA $0 -$3,618 "105,990 $81 790 4 38
Lighting 2 4F40 STD 3F32T8 ELC REF RI 9 Elect Elect $74,937 $240.094 $45,935 $26,533 $0 $312.561 $237 624 4 17
Controls SHOP-ELC E-8 EMCS(most chill ) RI 8 Elect Elect $2.200 $9,349 NA SO -$329 $9,020 $6 820 4 10
Lighting 2 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect $9,990 $27.017 $6.124 $3.429 $0 $36,570 $26 580 366
Lighting 2 EXIT 2xPL9 LED RI 10 Elect. Elect. $55,088 $33,168 $6.392 $137,547 $0 $179.107 $124 019 3 25
Controls MISC E-4 EMCS(exist chili ) RI 4 Elect. Elect. $2,200 $7,428 %A $0 -,$329 $7,099 $4 899 3 23

(a.t Lighting 1 4F40 STD 3F32T8 ELC REF RI 6 Elect Elect $126.567 $288.098 $77.583 $42,490 $0 $408.171 $281 604 322
(:_ Lighting 3 INC 100 Ceil CFL 2-11 CEIL FIXT RI 8 Elect Elect $3.537 $8,400 $4,565 $352 $13 $11,318 $7 781 3 20
UD Lighting 2 2F40ES STD 2F32T8 ELC SENS RI 3b Elect Elect $32,379 $62,496 $13.038 $27.596 $0 $103,130 $70 751 3 19

Controls REC E-7 EMCS(exist. chili ) RI 7 Elect Elect $6.600 $21,654 NA $0 -$987 $20,668 $14 068 3 13
Etw_ope BRK/ADM Heating/C,oo_ing Weath. Package RI 4b Elect. Elect. $35,857 $102,142 NA $0 $0 $102,142 $66 285 2 85
Lighting 1 3F40ES STD 2F40ES ELC REF SENS RI 5b Elect. Elect $460,312 $744.557 $280,199 $276.869 $13 $1,301.624 $841 312 2 83
Lighting 2 EXIT INC (2x20) LED RI 12 E_. Elect $6._6_ $8.638 $2,186 $8,712 $0 $19,536 $12 568 280
Lighting 3 EXIT INC(2x20) LED RI 7 Elect Elect $3,604 $4,468 $1,130 $4,506 $13 $10,104 $8 500 2 80
Ligt'_ng 1 3F4OES STD 2F40ES ELC REF RI 5=3 Elect Elect $608,955 $905,958 $340,938 $345,493 $0 $1,592,390 $983 435 2 61
Lighting 3 2F40 STD 2F40ES ELC REF SENS RI 2b Elect. Elect $7.405 $13,121 $2.865 $3,351 $13 $19,337 $11 932 2 61
Envelope ADMIN Heating/Co<_ing Weath. Package RI 4a Elect. Elect $99,440 $243,189 NA $0 $0 $243.189 $143 750 245
Envelope TLF Heating,K"_..ooling Refl. Window Trtmnt RI 2a Elect Elect $166,002 $395.584 NA $13 $0 $395.584 $229 582 2 38
Lighting 1 4F4OES STD 3F40ES ELC REF RI 4 Elect Elect $34,655 $46,694 $15,301 $15,130 $0 $77.125 $42 470 223
Boilers Multiple All Boilers Tune-up 50 RI 3 NG,F Oil NG,F Oil $17,500 $49,675 $0 -$7,811 -$4,630 $37,234 $19 734 2 13
[Jghting 2 4F4OES STD 3F40ES ELC REF SENS RI 8b Elect. Elect $12.592 $14.209 $6,824, $5,301 $0 $26,331 $13 738 209
Lighting 3 3F40 STD 2F40 STD REF RI 4b Elect Elect $1,559 $1,600 $1,142 $361 $0 $3,103 $1.544 1 99
L_hbng 3 31=40STD 2F40 STD REF RI 4a Elect Elect $1.559 $1,599 $1,141 $361 $0 $3.101 $1.543 199
Lighting 3 2F40 STD 2F40ES ELC REF RI 2a Elect. Elect $168,781 $236.671 $51,677 $45.048 $13 $333.396 $164,615 198
Transpod. Vehicles Various CNG Vehicle RI Gas/Diesel NG, D_esel $1,287.000 $1.113,696 $0 $1,841.6_9 -$413,570 $2,541.734 $1.254.734 197
Motors CLUB Fan Motor Eft. Motor RI 5a Elect Elect $2,037 $2,662 $775 $13 $538 $3,975 $1,938 1.95
Motors PLT-BLD Fan Motor Eft Motor RI 16a Elect. Elect. $638 $827 $241 $13 $169 $1,237 $,599 194
Motors RESTRNT Fan Motor Eft. Motor RI 19a Elect. Elect $450 $582 $170 $0 $120 $872 $422 1.94
Motors CHAPEL Fan Motor Eft Motor RI 3a Elect Elect $1.632 $2.1!3 $615 $0 $433 $3.162 $1,530 t 94
Motors CLINIC Fan Motor Eft Motor RI 4a Elect Elect $944 $1,222 $356 $0 $251 $1,829 $885 194
Motors TRAING Fan Motor Eft Motor Rl 25a Elect. Elect. $5,407 $8,999 $2,038 $6 $1.436 $10.473 $5 066 1.94
Motors STOR-UH Fan Motor Eft Motor RI 23,3 Elect. Elect. $5.836 $7.555 $2,200 $13 $1.549 $11.304 $5 468 194
Motors TERMINI. Fan Motor Eft Motor Rt 24a Elect. Elect $11,962 $15,483 $4.510 $0 $3,177 $23.170 $11 208 194
Motors COMCATN Fan Motor Eft Motor RI 6a Elect. Elect $11,468 $14.644 $4.323 $13 $3,046 $22,213 $10 745 194
Motors GROCERY Fan Motor Eft Motor RI 9a Elect Elect. $11,637 $15,063 $4.387 $0 $3,091 $22,540 $10 903 1.94
Motors HOSPtTL Fan Motor Eft• Motor RI 11a Elect. Elect $10.165 $13,157 $3.832 $0 $2,700 $19,689 $9 524 1.94
Motors REC Fan Motor Eft Motor RI 18<3 Elect Elect $5,940 $7,689 $2.239 $13 $1.577 $11,505 $5 565 194
Motors DGR Fan Motor Eft Motor RI 7a Elect Elect $20,660 $26,741 $7.788 $0 $5.487 $40.017 $19 357 194
Motors MTRPOOL Fan Motor Eft Motor RI 14a Elect Elect. $7,085 $9,170 $2,671 $0 $I.882 $13,723 $6 638 194
Motors ADMIN Fan Motor Eft. Motor RI la Elect. Elect. $122,024 $157936 $46.000 $13 $32.410 $2"36.345 $114 321 194
Motors WHS Fan Motor Eft. Motor RI 26a Elect. Elect. $43,405 $56.179 $16.363 $0 $11,528 $84,070 $40665 1.94
Motors BRK/ADM Fan Motor Eft. Motor RI 2a Elect. Elect. $31.771 $41.122 $11,977 $13 $8.438 $81.536 $29 765 1 94
Motors MVVR Fan Motor Eft. Motor RI 15,3 Elect. Elect. $15.869 $20.539 $5.982 $0 $4.214 $30.736 $14 867 194
Motors SHOP-ELEC Fan Motor Eft Motor RI 22a Elect Elect $23.090 $'29.885 $8.704 $0 $6,133 $44.722 $21 632 194



Table 3.7
EROs Constftuting the Minimum LWe-Cycle Cost Emclency Resource: Present Values of Costs end Savings

Present
Present Present Present Present Value of Present

Value of Value o4' Value of Value of Replacement Value of Net Savings
Installed Energy Demand O&M Cost Total Preser_ to

ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Value Investment
Category Type Equiprr_,_t of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

Motors HSG-FAM Fan Motor Eft. Motor RI 12a Elect_ Elect. $1,703 $2,204 $642 $0 $452 $3,296 $1.595 194
Motors HANGER Fan Motor Eft. Motor RI 10a Elect. Elect. $15,972 $20.672 $6,021 $0 $4,242 $30.935 $14.963 1.94
Motors R&D Fan Motor Eft. Motor RI 17a Elect. Elect. $7,592 $9,826 $2,862 $0 $2.017 $14,704 $7,112 1 94
Motors DINING Fan Motor Eft. Motor RI 8a Elect. Elect. $11,328 $14,661 $4.270 $0 $3.009 $21,940 $10,612 1.94
Motors SHOP Fan Motor Eft. Motor RI 21a Elect. Elect. $4,665 $6,037 $1,758 $0 $1,239 $9,035 $4.370 1.94
Motors SECURITY Fan Motor Eft. Motor RI 20a Elect. Elect. $5,317 $6,880 $2,004 $0 $1,413 $10,297 $4,980 1.94
Motors MISC Fan Motor Eft. Motor RI 13a Elect. Elect. $581 . $752 $219 $0 $154 $1.125 $544 1.94
Lighting 2 2F40ES STD 2F32T8 ELC RI 3a Elect. Elect. $70,630 $81,162 $16,932 $37,953 $0 $136,047 $65,417 1.93
HVAC Family Housing Air Source Ht Pump Grnd-Cpld Ht Pump ROF 1 Elect. E_,ct. $1,629,326 $143,938 NA $0 $2.782,066 $2,926,025 $1,296.699 1 80
Motors North Rant Sewage Pump Eft. Motor RI 82a Elect. Elect. $2.251 $3,422 NA $0 $598 $4.019 $1,769 1.79
Motors South Rant Sewage Pump Eft. Motor RI 77a Elect. Elect. $1,125 $1,711 NA $0 $299 $2,010 $884 1.79
Motors North Rant Sewage Pump Elf. Motor RI 83a Elect. Elect. $,563 $855 NA $0 $149 $1,0(]5 $442 1.79
Motors South Plant Sewage Pump Eft. Motor RI 79a Elect. Elect. $3,939 $5,988 NA $0 $1,046 $7,034 $3,095 179
Motors South Plant Sewage Pump Eft. Motor RI 72a Elect. Elect. $225 $342 NA $0 $60 $402 $177 1,79
Motors South Plant Sewage Pump Eft. Motor RI 71a Elect. Elect. $113 $171 NA $0 $30 $201 $88 1.79
Motors South Plant Sewage Pump Eft. Motor RI 76a Elect. Elect. $844 $1,283 NA $0 $224 $1,507 $663 1.79
Motom REC Chilled Water Pump Eft. Motor ROF 42b Elect. Elect. $419 $432 NA $0 $311 $743 $324 1.77
Motors CLINIC Chilled Water Pump Eft. Motor ROF 30b Elect. Elect. $342 $352 NA $0 $255 $607 $265 1.77
Motors MISC Chilled Water Pump Eft,.Motor ROF 38b Elect. Elect. $342 $352 NA $0 $255 $607 $265 1 77
Motors SHOP-ELEC Chilled Water Pump Eft. Motor ROF 44b Elect. Elect. $1,744 $1,797 NA $0 $1,298 $3,Q95 $1,351 177
Motors CHAPEL Chilled Water Pump Elf. Motor ROF 29b Elect. Elect. $855 $881 NA $0 $636 $1.517 $662 1.77
Motors [X3R Chilled Water Pump Eft. Motor ROF 331) Elect. Elect. $3,643 $3,753 NA $0 $2,710 $6,463 $2,820 1.77
Motors SECURITY Chilled Water Pump Eft. Motor ROF 43b Elect. Elect. $641 $661 NA $0 $477 $1,138 $497 1.77
Mofom R&D Chilled Water Pump Elf. Motor ROF 41b Elect. Elect. $1.984 $2,044 NA $0 $1,476 $3,520 $1.536 1.77

(a_ Motors ADMIN Chilled Water Pump Eft. Motor ROF 27b Elect. Elect. $28,101 $28,948 NA $0 $20,906 $49,853 $21,752 1.77

Motors WHS Condenser Pump Eft. Motor ROF 63b Elect. Elect. $513 $529 NA $0 $382 $910 S397 1.77Motors BRK/ADM Condenser Pump Eft. Motor ROF 551) Elect. Elect $513 $529 NA $0 $382 $910 $397 177
O Moto_ BRK/ADM CorxJenserPump Eft. Motor ROF 56b Elect. Elect. $513 $629 NA $0 $382 $910 $397 1.77

Motors ADMIN Condenser Pump Eft. Motor ROF 50b Elect. Elect. $4,105 $4,228 NA $0 $3,054 $7,282 $3,177 1.77
Motors BRK/ADM Condenser Pump Eft. Motor ROF 571) Elect.. Elect. $513 $529 NA $6 $382 $910 $397 1.77
Motors ADMIN Condenser Pump Eli Motor ROF 52b Elect. Elect. $513 $529 NA $0 $382 $910 $397 1.77
Motors DGR Condenser Pump Eft. Motor ROF 581) Elect. Elect. $941 $969 NA $0 $700 $1.669 $728 1.77
Motors MWR _Pump Eft. Motor ROF 61b Elect. Elect $855 $881 NA $6 $636 $1,517 $662 1.77
Motor,s TRAING _nserPump Eft. Motor ROF 62b Elect. Elect. $428 $440 NA $6 $318 $759 $331 1.77
Motors ADMIN CondanserPump Eft. Motor ROF 51b Elect. Elect $599 $617 NA $0 $445 $1,062 $463 1.77
Motors BRK/ADM Condenser Pump Eft. Motor ROF 54b Elect. Elect. $3,891 $4,008 NA $0 $2.895 $6,903 $3,012 1.77
Motors ADMIN Condenser Pump Eft. Motor ROF 49b Elect. Elect. $5,217 $5.374 NA $0 $3,881 $9,255 $4.038 177
Motors ADM_N Condenser Pump Eft' Motor ROF 531) Elect. Elect. $9,193 $9,470 NA $0 $6,839 $16,309 $7,116 1.7T
Motors HOSPITL Condenser Pump Eft. Motor ROF 60b Elect. Elect. $2,737 $2,819 NA $0 $2,036 $4.855 $2,118 1.77
Motors DINING Condenser Pump Eft. Motor ROF 59b Elect. Elect. $684 $705 NA $0 $509 $1,214 $530 1.77
Motors PLT-BLD Chilled Water Pump Eft. Motor ROF 401) Elect. Elect. $6,756 $6,959 NA $0 $5,027 $11,986 $5,230 1.77
Motors WHS Chilled Water Pump Eft. Motor ROF 48b Elect. Elect. $4,875 $5,621 NA $0 $3,627 $8,648 $3.773 1.77
Motors BRK/ADM Chilled Water Pump Eft. Motor ROF 28b Elect. Elect. $6,508 $6,704 NA $0 $4,641 $!1,545 $5,037 1.77
Motors MVVR Chilled Water Pump Eft. Motor ROF 39b Elect. Elect. $3,591 $3,700 NA $0 $2,672 $6,371 $2,780 1.77
Motors DINING Chilled Water Pump Eft. Motor ROF 34b Elect. Elect. $2.677 $2,757 NA $0 $1,992 $4,749 $2,072 1.77
Motom COMCATN Chilled Water Pump Eft. Motor ROF 32b Elect. Elect. $599 $617 NA $0 $446 $1,052 $463 1.77
Motors GROCERY Chilled Water Pump Eft. Motor ROF 351_ Elect Elect. $1,369 $1,410 NA $0 $1,018 $2,428 $1,059 1.77
Motors HOSPITL Chilled Water Pump Eft. Motor ROF 37b Elect. Elect. $2.736 $2,819 NA $0 $2,036 $4,854 $2.118 1.77
Motors HANGER Chilled Water Pump Eft. Motor ROF 36=o Elect. Elect. $1.625 $1,674 NA $0 $1,209 $2,883 $1,256 1.77
Motors TERMINL Chilled Water Pump Eft. Motor ROF 46b Elect. Elect. $1,540 $1,585 NA $0 $1,145 $2,730 $1,191 1.77
Motors TRAING Chilled Water Pump Eft Motor ROF 47b Elect Elect. $1,540 $1,585 NA $0 $1,145 $2,730 $1,191 117
Motors STOR-UH Chilled Water Pump Eft. Motor ROF 45b Elect. Elect. $299 $308 NA $0 $222 $.531 1;231 1.77
Motors CLUB Chilled Water Pump Eft Motor ROF 31b Elect. Elect. $257 $264 NA $0 $191 $455 $198 1.77
Lighting 3 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. $1,204 $1,034 $738 $327 $0 $2,100 $896 1.74
Lighting 2 4F4OES STD 3F4OES ELC REF R! 8a Elect. Elect. $417,010 $383,518 $184,115 $154.476 $0 $722,109 $305,099 I. 73
Wtr. Heating Capehart Hsg Water Heater Desuperheater RI 1 Elect. Elect. $349.650 $1,064,261 NA $0 -$461,648 $602,614 $252.964 1.72
Lighting 4 4F4OES STD 3F4OES ELC REF RI 4 Elect. Elect. $14,040 $12,750 $6,199 $5.184 $0 $24,133 $10,093 1.72
Erwek)pe TRAING Heating/Cooling Weath. Package RI 4(/ Elect. Elect. $4,334 $7,402 NA $0 $0 $7,402 $3,068 1.71
Lighting 1 1F40ES STD 1F32T8 ELC RI 1 Elect. Elect $1.187 $1,169 $426 $426 SO $2,021 $835 170
AC 5,36 Chiller Eft Chiller&TES RI 52 Elect Elect. $45,500 -$8,323 $54,428 $8,889 $22,547 $75,541 $310,041 1.66
AC 534 Chiller Eft. ChiUer&TES RI 49 Elect. Elect. $32,500 -$5,945 $38.877 $4.921 $16,105 $53.958 $21,458 1.66
AC 431 Chiller Eft Chiller&TES RI 38 Elect. Elect $65,000 -$11,891 $77,754 $9.842 $32,210 $107,915 $42.915 1.66
Lighting 3 4F40ES STD 3F40ES ELC REF R! 5 Elect. Elect $71,370 $60,348 $31,511 $25,580 $0 $117,438 $46,068 1.65



Table 3.7

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Present Values of Costs and Savings

Present
Present Present Present Present Value of I_eserd

Value o( Value of Value of Value of Replacement Value of Net Savings
Installed Energy Demand O&M Cost Total Present to

ERO Facility Descnplion RI or Existing Resulting Cost Sa_ngs Savings Savings Savings Savings Value Investment
Category Type Equipment of ERO ROF IE) Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

Lighting 4 3F4OES STD 2F40ES ELC REF RI 3 Elect Bect $31.091 $22,934 $17.407 $9.911 $0 $50 251 $19.160 1 62
AC 533 Chiller Eft Chiller&TES RI 47 Elect Eied $"27.300 -$7.310 $33.113 $4.134 $13.528 $43 465 $16.165 1 59

Envelope FAM HSG Heatin_ng Weath Package RI 4e Elect Elect $213.156 $339.3.38 NA $0 $0 $339 338 $126.182 1 59
AC 800 Chiller Eft Chiller&TES RI 97 Elect Elect $58,500 -$13.001 $67.629 $8,858 $28989 $92 475 $33.975 1 58
AC 967 Chiller Eft Chiller&TES RI 101 Elect Elect $13.000 -$2,889 $15,029 $1.968 $6.442 $20 550 $7.550 1 58
AC 329 Chiller Eft Chiller&TES RI 19 Elect Elect $13.000 -$2.889 $15.029 $1.968 $6.442 $20 550 $7.550 1 58
AC 312 Chiller Eft Chiller&TES RI 14 Elect Elect $20,150 -$4,478 $23.295 $3.051 $9,985 $31 853 $11.703 1 58
AC 330 Chiller Eft Chiller&TES RI 21 Elect Elect $39.000 -$8.667 $45,086 $5.905 $19.326 $61 650 $22.650 158
AC 425 Chiller Eft Chiller&TES RI 34 Elect Elect $16.250 -$3.611 $18.786 $2,460 $8.052 $25 688 $9.438 1 58
AC 561 Chiller Eft Chiller&TES RI 62 Elect Elect $35.750 -$7.945 $41.329 $5.413 $17.715 $56 513 $20.763 1 58
AC 562 Chiller Eft ChillergTES RI 63 Elect Elect $35.750 -$7.945 $41.329 $5,413 $17.715 $56 513 $20.763 1 58
AC 535 Chiller Eft Chiller&TES RI 50 Elect Elect $18.200 -$5.349 $21.771 $2.756 $9.019 $28 196 $9.996 1 55
AC 535 Chiller Eft Chiller&TES RI 51 Elect Elect $32.500 -$9,552 $38.877 $4,921 $16 105 $50 351 $17.851 1 55
AC 1364 Chiller Gas Chiller/Cogen RI 122 Elect NG $163,600 $192,108 $117.862 -$87,734 _ 355 $281 591 $97.991 1 53
AC 501 Chiller Eft Chiller&TES RI 40 Elect Elect $39.000 -$12.075 $46.261 $5,905 $19 326 $59 417 $20.417 152
AC 502 Chiller Eft Chiller&TES RI 41 Elect Elect $39.000 -$12.075 $46.261 $5,906 $19 326 $.59 417 $20.417 152
AC 503 Chiller Eft Chiller&TES RI 42 Elect Elect $39.000 -$12.075 $46.261 $5.905 $19 326 $59 417 $20.417 1 52
AC 313 Chiller Eft Chiller&TES RI 15 Elect Elect $132,600 -$38.1.54 $144.419 $20.077 $65 708 $192 051 $59.451 1 45
AC 800 Chiller Eft Chiller&TES RI 88 Elect Elect $117.000 -$33.665 $127.429 $17.715 $57 978 $169 456 $52.456 1 45
AC 722 Chiller Eft Chiller&TES RI 78 Elect Elect $45,500 -$13.092 $49.556 $8.889 $22 547 $65 900 $20.400 1 45
AC 732 Chiller Eft Chiller&TES R! 80 Elect Elect $31.850 -$9,164 $34.689 $4.823 $15 783 $46 130 $14.280 145
AC 629 Chiller Eft Chiller&TES RI 69 Elect Elect $22.750 -$6.546 $24,778 $3,445 $11 273 $32 950 $10.200 1 45
AC 710 Chiller Eft Chiller&TES RI 77 Elect Elect $22.750 -$6,546 $24,778 $3,445 $11 273 $32 950 $10.200 1 45
AC 406 Chiller Eft Chiller&TES RI 30 Elect Elect $26,000 -$7.481 $28.317 $3.937 $12 884 $37 657 $11.657 1 45

¢_t AC 430 Chiller Eft Chiller&TES RI 37 Elect Elect $26.000 -$7,481 $28.317 $3,937 $12 884 $37 657 $11.657 1 45
AC 575 Chiller Eft Chiller&TES RI 64 Elect Elect $48.750 -$14.027 $53.095 $7.381 $24 157 $70 607 $21.857 1 45

_1 AC 967 Chiller Eft Chiller&TES RI 102 Elect Elect $57,200 -$16.459 $62.298 $8,661 $28 345 $82 845 $25,645 1 45
="" AC 750 Chiller Eft Chilter&TES RI 85 Elect Elect $81,250 -$23.379 $88.492 $12,302 $4£ 262 $117 678 $36.428 1 45

AC 946 Chiller Eft Chiller&TES RI 97 Elect Elect $65,000 -$18.703 $70.794 $9,842 $32 210 $94 142 $29.142 145
AC 330 Chiller Eft Chiller&TES RI 20 Elect Elect. $32.500 -$9,351 $35.397 $4.921 $1E 105 $47 C)71 $14.571 1 45
AC 560 Chiller Eft Chiller&TES RI 61 Elect. Elect $32.500 -$9,351 $35.397 $4.921 $16 105 $47 071 $14.571 145
AC 751 Chiller Eft Chiller&TES RI 86 Elect Elect $42.250 -$12.157 $46.016 $6.397 $21:936 $61 193 $18.943 1 45
AC 425 Chiller Eft Chiller&TES RI 35 Elect Elect $35.750 -$10,287 $38.937 $5.413 $17 715 $51 778 $16.028 1 45
AC 250 Ch;'ller Eft Chiller&TES RI 9 Elect Elect $94.250 -$27.119 $102.651 $14.271 $4E 704 $136 507 $42.257 1 45
AC 318 Chiller Eft Chiller&TES RI 17 Elect Elect $32.500 -$9,351 $35.397 $4.921 $1E 105 $47 071 $14.571 1 45
AC 984 Chiller Eft Chiller&TES RI 104 Elect Elect $39.000 -$11.222 $42,476 $5.905 $1S 326 $56485 $17.485 1 45
AC 559 Chiller Eft Chiller&TES RI 60 Elect Elect $39.000 -$11.222 $42.476 $5.905 $1_ 326 $56 485 $17.485 1 45
AC 673 Chiller Eft Chiller&TES RI 73 Elect Elect $19,5(X) -$5.611 $21.238 $2,953 $9 663 $28 243 $8.743 145
AC 5.30 Chiller Eft Chiller&TES RI 46 Elect Elect $39,000 -$11.222 $42,476 $5.905 $19 326 $56 485 $17.485 1 45
AC 945 Chiller FIT Chiller&TES RI 96 Elect Elect. $39.000 -$11.222 $42.476 $5.905 $1S 326 $56 485 $17.485 145
AC 991 Chiller Eft Chiller&TES RI 111 Ele_ Elect $15.600 -$5.564 $18.035 $2.362 $7 730 $22. 563 $6.963 1 45
AC 1493 Chiller Eft Chiller&TES RI 130 Elect Elect $18.200 -$6.491 $21.040 $2.756 $9019 $'26 323 $8.123 1 45
AC 810 Chiller Eft Chiller&TES RI 89 Elect Elect $13.000 -$4,637 $15,029 $1.968 $6 442 $18 802 $5.802 145
AC 402 Chiller Eft Chiiler&TES RI 28 Elect Elect $13,000 -$4.637 $15.029 $1.968 $6 442 $18 802 $5.802 145
AC 989 Chiller Eft Chiller&TES RI 106 Elect. Elect. $71.500 -$25,502 $82.658 $10.826 $3_=431 $103 414 $31,914 145
AC 424 Chiller Eft Chiller&TES RI 33 Elect Eiect $13.000 -$4.637 $15.029 $1,968 $6 442 $18 B02 $5.802 145
AC 957 Chiller Eft Chiller&TES RI 98 Ek_=ct. Elect $13.000 -$4.637 $15,029 $1,968 $8 442 $18 802 $5.802 145
AC -°90 Chiller Eft ChillergTES R! 109 Elect. Elect $19.5(X) -$6.955 $22.543 $2,953 $9 663 $28 204 $6.704 1 45
AC 1369 Chiller Eft Chiller&TES RI 124 Elect Elect $19.500 -$8.955 $22,543 $2.953 $9663 $28 204 $8.704 145
AC 965 Chiller Eft Chiller&TES RI 100 Elect Elect $32.500 -$11.592 $37.572 $4.921 $16 105 $47 IX)6 $14.506 1 45
AC 3656 Chiller Eft Chiller&TES RI 133 Elect Elect. $16,250 -$5.796 $18.786 $2.460 $8 052 $23 503 $7.253 145

Lighting 1 2F4OES STD 2F32T8 ELC RI 2a E_'t Elect $72.340 $49,073 $17,342 $37.144 $0 $103 560 $31.220 143
Lighting 2 2F96 STD 2F96ES ELC REF RI 5 Elect+ Elect. $9.970 $8.175 $4.259 $1,750 $0 $14 184 $4.214 1 42
Lighting 3 2F96 STD 2F96ES ELC REF RI 3 Elect Elect $313,746 $256,688 $134.029 $.54.745 SO $-445 463 $131.717 142
Lighting 2 1F40ES STD 1F32T8 ELC RI 1 Elect. Elect $.50.908 $32,128 $18.289 $19,970 $13 $7(] 388 $19.480 138
AC 440 Chiller Eft Chiller&TES RI 39 Elect Elect. $32.500 -$10,416 $34.309 $4.921 $16.105 $44 919 $12.419 1 38
AC 537 Chiller Eft Chiller&TES RI 53 Elect Elect $45.500 -$18,846 $50,926 $6.889 $22,547 $61 517 $16.017 1 35
AC 523 Chiller Eft Chiller&TES RI 45 Elect Elect $19.500 -$6.219 $19,687 $2,953 $9.663 $26 063 $8.583 134
Lighting 4 2F40ES STD 2F32T8 ELC RI 1 Elect Elect $15.251 $8,772 $3.656 $7.649 $9 $2C 077 $4.826 132
Motors North Plant Sewage Pump Eft Motor ROF 81b Elect. Elect $1.283 $702 NA $0 $954 $1.656 $373 129
AC 969 Chiller Eft Chiller&TES RI 103 Elect Elect $20.800 -$9,594 $22,654 $3.149 $10.307 $26.517 $5.717 1 27
AC 990 Chiller Eft Chiller&TES RI 110 Elect Elect $32.500 -$14.991 $35.397 $4.921 $16.1D5 $41.432 $8,932 1 27
AC 576 Chiller Eft ChillergTES RI 65 Elect Elect $32.500 -$14,cj91 $35.397 $4,921 $16.105 $41.432 $8.932 127
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AC 533 Chiller Eft. Chiller&TES RI 48 Elect. Elect $113 750 -$52.467 $123,889 $17,223 $56.367 $145,012 $31,262 127
AC 3655 Chiller Eft. Chiller&TES RI 132 Elect. Elect_ $32 500 -$14.991 $35,397 $4,921 $16.105 $41,432 $8,932 127
AC 989 Chiller Eft. Chiller&TES RI 107 Elect. Elect. $344 500 -$158.901 $375,207 $52.162 $170.712 $439,180 $94,680 127
AC 265 Chiller Eft ChillergTES RI 12 Elect. Elect. $48 750 -$22.486 $53.095 $7.381 $24.157 $62,148 $13,398 127
AC 734 Chiller Eft Chiller&TES RI 81 Elect. Elect. $20 150 -$9.294 $21.946 $3.051 $9.985 $25.688 $5,538 127
AC 1316 Chiller Eft. Chiller&TES RI 118 Elect Elect. $26 000 -$11.992 $28.317 $3.937 $12.884 $33.148 $7,146 127
AC 558 Chiller Eft. Chiller&TES RI 59 Elect. Elect. $52 000 -$23,985 $56,635 $7,874 $25,768 $66,291 $14,291 127
AC 400 Chiller Eft. Chiller&TES RI 26 Elect. Elect. $52 000 -$23,985 $56,635 $7,874 $25.768 $66,291 $14.291 127
AC 1353 Chiller Eft. Chitter&TES RI 119 Elect Elect. $26000 -$11.992 $28,317 $3.937 $12.884 $33,146 $7,146 1 27
AC 1365 Chiller Elf. Chiller&TES RI 123 Elect. Elect. $104 000 -$47,970 $113,270 $15.747 $51.536 $132,583 $28,583 1.27
AC 996 Chiller Eft. ChillergTES RI 115 Elect. Elect $26 005 -$11.992 $28,317 $3,937 $12,684 $33,146 $7,146 127
AC 727 Chiller Eft. Chiller&TES RI 79 Elect. Elect. $39 000 -$17.989 $42.476 $5.905 $19.326 $49,719 $10.719 1 27
AC 1492 Chiller Eft. Chilier&TES RI 129 Elect. _ $19 500 -$8,994 $21,238 $2,953 $9.663 $24,859 $5,359 127
AC 992 Chiller Eft. Chiller&TES RI 113 Elect. Elect. $19 500 -$8.994 $21,238 $2.953 $9,663 $24,859 $5.359 127
AC 423 Chiller Elf. Chiller&TES RI 32 Elect. Elect. $396 500 -$52,193 $350,099 $60,036 $135,195 $493,137 $96,637 124
Wtr Heating TempLodFac. WH-1 Solar Water Heater RI 4 Elect. Elect. $34 900 $57,369 NA $0 -$14.137 $43,233 $8,333 1.24
Wtr Heating Wherry Hsg WH-1 Solar Water Heater RI 3 Elect. Elect. $386 692 $635,653 NA $0 -$156,636 $479.017 $92,325 1 24
Wtr Heating APPR PFYS0 VVH-1 Solar Water Heater RI 1 Elect ElecL $2 094 $3,442 NA $0 -$848 $2,594 $500 124
AC 3659 Chiller Eft. Chiller&TES RI 135 Elect. Elect. $65 000 -$20.832 $68.619 $9.842 $22,163 $79.792 $14.792 123
Wtr Heating 504 Water Heater Solar Water Heater RI ld Elect Elect. _ 125 $32.527 NA SO -$8,152 $24,375 $4,250 1.21
Wtr. Heating 502 Water Heater Solar Water Heater RI lb Elect. Elect. $20 125 $32.493 NA $0 -$8.152 $24,341 $4.216 121
Wtr Heating 503 Water Heater Solar Water Heater RI 1c Elect. Elect. $20 125 $32,493 NA SO -$8.152 $24,341 $4.216 121
Wtr. Heating 501 Water Heater Solar Water Heater RI la Elect. Elect. $'20 125 $32,493 NA $0 .$8.152 $24.341 $4.216 1 21
Lighting 2 1F40 STD 1F32T8 ELC REF R! 2 Elect Elect. $85 271 $76.280 $17,28g $9,193 SO $162,762 $17,491 121

f_ Wtr. Heating 505 Water Heater Solar Water Heater RI le Elect Elect $18 477 $29.348 NA $0 -$7.484 $21,864 $3.387 1 18
• Wtr. Heahng 506 Water Heater Solar Water Heater RI If Elect. Elect. $18,477 $29.348 NA $0 -$7,484 $21,864 $3,387 118
",4 AC 404 Chiller Eft. ChillergTES RI 29 Elect Elect $39 000 -$20,232 $41,041 $5,905 $19.326 $46,040 $7,040 1 18
N Controls WHS E-9 EMCS(exist chilL) R| 9 Elect. Elect $6.600 $8,758 NA $6 -$987 $7,771 $1, t71 1 18

Motors North Plant Sewage Pump Eft. Motor ROF 86b Elect. Elect. $3,421 $1,426 NA $0 $2 545 $3,971 $550 116
AC 546 Ch///er Eft. Chiller&TES RI 55 Elect. Elect. $65,000 -$19,990 $63.279 $9.842 $22 163 $75.294 $10,294 1 16
AC 3.:30 Chiller Eft. Chiller&TES RI 22 Elect. Elect. $195,000 -$33,971 $163,697 $29,526 $66 490 $225.741 $30,741 1 16
AC 425 Chiller Eft. Chilter&TES R! 36 Elect Elect. $312.000 -$54,354 $261.915 $47,241 $106 383 $361,186 $49,186 1 16
AC 415 Chiller Eft. Chiller&TES RI 31 Elect. Elect $71.500 -$12,456 $60.022 $10.826 $24 379 $82,772 $11,272 1 16
AC 556 Chiller Eft Chiller&TES RI 57 Elect. Elect. $19,500 -$9,964 $19,687 $2,953 $9 663 $22,338 $2,838 1 15
AC 557 Chiller Elf. Chiller&TES RI 58 Elect Elect. $6.500 -$3,163 $6,250 $964 $3221 $7,292 $792 1.12
Motors Lift StatK)n Lift Station Pump Eft. Motor ROF 91b Elect. Elect $8.979 $3,369 NA $0 $6 680 $10,050 $1,070 1 12
Motors Lift Station Lift Station Pump Elf. Motor ROF 89b Elect Elect. $5.966 $2.246 NA $0 $4 454 $6,700 $714 1 12
Motors Lift Station Lift Station Pump Eft. Motor ROF 88b Elect. Elect. $4.618 $1,733 NA $0 $3436 $5,168 $550 112
Motors Lift Station Lift Station Pump Eft. Motor ROF 901) Elect Elect. $2,566 $963 NA $0 $1 909 $2,871 $306 1.12
Motors North Plant Sewa0e PUmp Eft Motor ROF 65b Elect Elect $855 $312 NA $0 $836 $948 $93 1 11
Trans.&Dist N Substation Transformers Amorphous Core ROF 51 Elect Elect. $5.227 $988 $247 $0 $4.505 $5,741 $514 1 10
Trans&Dist N Substation Transformers Amorphous Core ROF 65 Elect Elect. $2.614 $494 $124 $9 $2.253 $2.870 $257 110
Trans.SJ:)ist. S. Substation Transformers Amorphous Core ROF 116 Elect. Elect_ $2.614 $494 $124 SO $2,253 $2,870 $257 110
AC 1380 Chiller Eft. Chiller&TES RI 125 Elect Elect. $208,000 -$52.699 $178,090 $31,494 $70,922 $227,808 $19,808 1 10
AC 989 Chilter Eft. Chiller&TES RI 108 Elect Elect. $698.750 -$177.035 $598,272 $105.801 $238.254 $765,2cJ2 $66,542 110
Lighting 2 2F40 STD 2F40ES ELC REF RI 4 Elect Elect. $8,464 $4,553 $2,592 $2,627 $9 $9,171 $707 1.08
Trans&Dist N Substation Transformers Amoq)housCore ROF 16 Elect. Elect $13.155 $2.938 $735 $6 $10,499 $14,172 $1,017 1 08
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 95 Elect. Elect $12,649 $2,749 $688 SO $10,169 $13,607 $957 1.08
Trans&Dist. S Substation Transformers AmorphotrsCore ROF 117 Elect. Elect. $2.234 $318 $80 SO $2.004 $2,402 $168 108
Trans&Dist N Substation Transformers Amorphous Core ROF 48 Elect Elect. $2,154 $468 $117 SO $1.719 $2,304 $150 1 07
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 118 Elect Elect. $2,148 $278 $70 $0 $1,948 $2,296 $147 1.07
Trans.&Dist_ S. Substation Transformers Amorphous Core ROF 92 Elect. Elect. $3.720 $786 $197 $0 $2,977 $3,960 $240 106
Trans &Dist. N Substation Transformers Amorphous Core ROF 12 Elect Elect $7.440 $1.573 $394 SO $5.953 $7,919 $479 106
Trans.&Dist. S Substation Transformem Amorphous Core ROF 93 ElecL Elect. $10,731 $2,207 $552 SO $6,649 $11,409 $678 1 06
AC 996 Chiller Eft. Chiller&TES RI 117 Elect. Elect. $84.500 -$19,795 $68,004 $12,794 $28.812 $89,816 $5,316 106
Trans &Dist. N Substation Tmnsformem Amorphous Core ROF 49 Elect. Elect. $1,953 $306 $77 SO $1,689 $2,071 $118 1.06
Trans.&Dist. S Substation Tlansfonnem Amoq)housCo_e ROF 96 Elect. Elect_ $15,405 $2.436 $610 SO $13.255 $16,301 $896 106
Trans&Dist N Substation Transformers Amoq)tmusCofe ROF 17 Elect. Elect $40.052 $6.334 $1.585 $0 $34.463 $42.382 $2.330 106
Motors North Plant Sewage Pump Elf Motor ROF 80b Elect Elect $1,710 $5.35 NA SO $1.272 $1.807 $97 _ 06
Motors North Ptant Sewage Pump Elf. Motor ROF 87b Elect. Elect. $6.841 $2,139 NA SO $5,0cJ0 $7.229 $388 1.06
Trans&Dist. N. Substation Transformers Amoq)hous Core ROF 43 Elect. Elect $8,887 $1,325 $332 $0 $7,722 $9.378 $491 106
AC 929 Chiller Elf. Chiiler&T_S RI 94 Elect. Elect. $156,000 -$43,603 $130,958 $23,621 $53.192 $164,167 $8,167 105
AC 925 Chiller Elf Chiller&TES RI 92 Elect. Elect. $357,500 -$99,923 $300,111 $54.131 $121,897 $376,216 $18,716 105
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AC 505 Chiller Eft Chiiler&TES RI 43 Elect Elect $178,750 -$49,962 $150,056 $27,065 $60,949 $188,108 $9,358 105
AC 986 Chiller Eft Ch!Iler&TES RI 105 Elect Elect 5130.080 -$36.336 5109,131 $19,684 $44.326 S136,806 $6,806 1 05
Trans &Dist N Substation Transformers Amoq_ous Core ROF 71 Elect Elect. $13.000 $2.897 $725 $0 $I0,016 $13.638 $638 105
Trans &Dist N Substation Transformers Amorphous Core ROF 61 Elect Elect $13.000 $2.897 $725 $0 $10,016 $13,638 $638 1 05
Trans &Dist N Substatk)n Transformers Anxxph(xm Core ROF 13 Elect Elect $33,9?8 $5,085 $1,273 $0 $29,285 $35.643 $1,666 1.05
Trans&Dist. N. Substation Transformers Amorphous Core ROF 64 Elect Elect. $9,827 $1,63, $408 $(3 $6,267 $10,306 $479 1 05
Trans&Dist S Substation Transformers Amorphous Core ROF 97 Elect Elect $6,217 $1,06,_ $266 $0 $7.285 $8,616 $399 105
Trans &Dist N Substation Transformers Amorphous Core ROF 14 Elect Elect $14.499 $1.914 $479 $0 $12,742 $15,135 $636 104
Trans &Dist N Substation Trans'fonners Amorphous Cote ROF 72 Elect Elect $9,134 $1.441 $361 $0 $7,685 $9,487 $353 1 04
Trans&Dist N Substation Transformers Amorphous Core ROF 62 Elect Elect $27,402 $4,323 $1,062 $0 $23.055 $28,460 $1,059 1 04
Trans&D_ N Substation Transformers Amorphous Core ROF 32 Elect. Elect $2.711 $521 $130 $0 $2,154 $2.806 $95 I 04
Trans &Dist N Substation Transformers Amorphous Core ROF 73 Elect Elect $6,445 $1,175 $294 $0 $7,270 $8.739 $294 1 03
TransgDist N Substation Transformers AmorptmusCore ROF 33 Elect Elect $2,507 $458 $115 $0 $2,019 $2,591 $85 1 03
Trans&Dist N Substation Transformers Amorphous Core ROF 47 Elect Elect $7.520 $1.374 $344 $0 $6.056 $7.774 $255 1 03
Trans&Dist N Substation Transformers ArnorphousCore ROF 7 Elect Elect. $15.039 $2.748 $688 $0 $12.112 $15.548 $509 1 03
Trans &Dist S Substation Transformers Amoq3CmcmCore ROF 87 Elect Elect $7,230 $1.286 $322 $0 $5.864 $7,472 $241 1 03
Trans &Dis! S Substation Transformers Amo_ Rmus Core ROF 113 Elect Elect. $7,230 $1.286 $322 $0 $5,864 $7,472 $241 1_03
Trans &Dist N Substation Transfonners Amo( _us Core ROF 69 Elect Elect $7,969 $1,208 $302 $0 $6,706 $8,216 $247 1.03
Trans.&Dist N Substatmn Transformers Amo )housCore ROF 58 Elect Elect. $7,969 $1,208 $302 $0 $8,706 $8,216 $247 103
Trans&Dist N Substation Transformers Arno( )housCore ROF 76 Elect Elect. $16.354 $1,154 $'289 $0 $15,409 $16.853 $499 103
Trans&Dist S Substation Transfon'ners Arnot )hous Cote ROF 82 Elect. Elect $1,285 $229 $57 $0 $1,035 $1,322 $37 1 03
Trans &Dist N Substation Transformers Amor _us Core ROF 2 Elect Elect $1,188 $201 $50 $0 $969 $1.221 $33 1 03
Trans &E)is't S Substation Tm_ Am(x #_us Core ROF 127 Erect Elect. $7,368 $985 $247 $0 $6,343 $7,575 $207 1 03
Trans&Dist N Substation Transformers Amo_ RmusCore ROF 59 Elect. Elect_ $7,368 $965 $247 $0 $6,343 $7,575 $207 103

(,_ Trans&Dist S Substation Transfonnem Arnof _t,,s Core ROF 138 Elect Elect. $7,084 $879 $220 $0 $6,172 $7,272 $187 103
• Trans&Dist S Substation Transformers Amor tKx_Com ROF 115 Elect Elect $1.372 $80 $20 $0 $1.305 $1.405 $33 102
",4 Trsns &Dist N Substation Transformem Arnof RmusCore ROF 18 Elect_ Elect, $12.988 $768 $192 $0 $12.329 $13.290 $:302 102
(,_ Trans&Dist N Substation Transformers Arn_ )housCore ROF 77 Elect. Elect. $13,292 $1,390 $348 $t) $11,840 $13.577 $285 102

Trans&Dist S Substation Transformers Arnor )housCore ROF 119 Elect Elect. $1,698 $63 $16 $0 $1,653 $1,732 $34 102
Trans&Dist S Substation Transformers Amor CK_JsCore ROF 130 Elect Elect. $16,889 $2,471 $618 $0 $14,137 $17,226 $338 102
Tmns&Dist S Substat_n Transformers Amor ¢_JsCore ROF 107 Elect. Elect. $1.836 $103 $26 $0 $1,744 $1.873 $36 102
Trans &Dist N. Substation Transformers Amor d'musCore ROF 35 Elect. Elect. $9,579 $1.742 $436 $0 $7,590 $9,768 $189 1 02
Tmns.&Dist S. Substation Transformers Arnof )housCore ROF 89 Elect. Elect $8,856 $1,531 $383 $(3 $7,113 $9,028 $171 102
Trans.&D_J¢ N Substation Transfarmers Arnor_hoosC, me ROF 9 Elect. Elect $17,713 $3.063 $767 $0 $14,226 $18,055 $343 102
Tmns&Dist S Subst_ion Transformers Amor_usCore ROF 90 Elect. Elect. $8,188 $1,338 $335 $0 $6.673 $8,345 $157 102
Trans&Dist N Substation Transformers Amor _ousCore ROF 79 Elect. Elect. $12,231 $758 $190 $(3 $11,516 $12,463 $232 102
Trans &Dist S Substation Transformers Amoc #mus Core ROF 131 Elect Elect $15,014 $1,799 $450 $0 $13,027 $15,276 $262 1 02
Trans &D_-_ N Substation Transfom_rs Amor _ous Core ROF 10 Elect Elect $6,222 $762 $191 $0 $5,376 $6,328 $106 102
Trans&l_st. N. Substation Transformers Amor tmus Core ROF 38 Elect Elect $14,519 $1,777 $445 $0 $12,544 $14.766 $248 102
Trans&Dis_ N Substation Transformers Amor:)housCofe ROF 74 Elect. Elect. $6,417 $379 $95 $6 $6.047 $6.521 $104 102
Trans&Dist S Substation Transfcxmers Arnot _usCore ROF 139 Elect Elect. $5,823 $403 $101 SD $5.411 $5.916 $93 1.02
Trans.&Dist S Substation Transformers Amor_lousCote ROF 91 Elect. Elect. $5,532 $555 $139 $0 $4,921 $5,614 $82 101
Trans.&Dist. S. Substation Transformers Amor_'_ousCore ROF 128 Elect. Elect. $11,198 $635 $159 $0 $10,552 $11.346 $149 1.01
Trans&Dist. N Substatk)n Transformers Arno_tmusCote ROF 29 Elect Elect. $6.462 $1,111 $278 $0 $5,157 $6,547 $84 101
Trans.&Dist. N Substation Transformers Amor_K)usCore ROF 30 Elect. Elect $2,154 $370 $93 $0 $1,719 $2,182 $28 101
Trans&Dist. S Substatx_n Transf(xrnem AmorxhousCom ROF 103 Elect. _ $4.308 $741 $185 $0 $3,438 $4.364 $56 1.01
Trans&D_r S. Sub_lt_ "_ra_ Amor_'_usCore ROF 112 Elect. ElecL $2.154 $370 $93 $0 $1,719 $2,182 S28 101
Trans&Dist. N Substatmn Transformers Amor)hous Core ROF 5 Elect. Elect. $5,975 $977 $244 $0 $4,831 $6,052 $78 101
Tmns&Dist N Substation Transformers Amor_xxJsCore ROF 23 Elect. Elect. $834 $93 $23 $0 $728 $845 $11 1.01
Trans&Dist S Substation Transformers Amor_JsCore ROF 100 Elect. Elect $2,503 $280 $70 $0 $2,185 $2,535 $32 101
Trans&Dist. N. Substation Transformers Amor_housCore ROF 50 Elect. Elect. $1,269 $39 $10 $0 $1,236 $1,285 $16 1.01
Tmns&Dist S Substation Transformers Amor_x_JsCore ROF 134 Elect. Elect $2,538 $78 $19 $0 $2,473 $2.570 $32 1.01
Trans&Dist N Substation Transformers Amor_housCore ROF 6 Elect Elect. $4,198 $486 $122 $0 $3.642 $4,250 $52 101
Trans.&Dist. S. Substation Transfon_ Amor_)ousCore ROF 110 Elect Elect. $14,009 $433 $108 $0 $13,640 $14,181 $172 1.01
Trans &Dist. N Substation Transformers Amor)hous Core ROF 44 Elect. Elect_ $6,004 $185 $46 $0 $5.846 $6.078 $74 101
Trans&Dist N Substation Transformers Amor)housCo_ ROF 20 Elect. Elect $4,003 $124 $31 $0 $3,897 $4,052 $49 101
Tmns&Dist S Substation Transformers Amor)housCore ROF 94 Elect. Elect. $6,791 $1_) $50 $0 $6,614 $6,862 $71 101
Trans&Dist. S Substation Transformers Amor_usCore ROF 108 Elect. Elect. $61,494 $2.382 $596 $(3 $79,368 $82,346 $853 101
Trans&Dist N Substation Transformers Amor_musCore ROF 39 Elect. Elect. $10,187 $298 $75 $0 $9,921 $10,293 $107 101
Trans&Dist. S Substation Transformers Amor)housCore ROF 120 Elect Elect. $3,265 $62 $15 $0 $3.222 $3.299 $34 101
Trans&E_st N Substation Transformers Amor)housCo_ ROF 52 Elect. Elect. $3,265 $62 $15 $0 $3,222 $3,299 $34 1.01
Trans&Dist N Substation Transformers Amor)housCore ROF 31 Elect Elect. $1,106 $78 $20 $0 $1,018 $1,116 $10 101
Trans.&Dist N Substation Transformers Amor)ttous Core ROF 75 Elect. Elect. $5,933 $183 $46 $0 $5,755 $5,984 $51 1.01
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Category Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 S) (1993 $) Ratio

Trans&Dist N. Substation Transformers Amorphous Core ROF 66 Elect. Elect. $5.933 $183 $46 S0 $5,755 $5,984 $51 1.01
Trans.&[::)ist. S Substation Transformers Amorphous Core ROF 85 Elect. Elect $1,048 $115 $29 SO $913 $1,057 $8 1.01
Trans.&Dist N Substation Transformem Amorphous Core ROF 36 Elect. Elect. $4,372 $'200 $50 S0 $4,156 $4,406 $34 1.01
Trans.&Dist. N Substation Transformers Amorpt_us Core ROF 40 Elect. Elect. $4,477 $695 $174 SO $3,638 $4,508 $31 101
Trans&Dist. N Substation 1"ransformers Amorphous Core ROF 3 Elect. Elect. $2,984 $464 $116 $0 $2,425 $3,005 $21 1.01
Trans&Dist. N. Substation Transformers Amorphous Core ROF 25 Elect. Elect. $862 $85 $16 $0 $787 $868 $8 1.01
Trans.&Dist. S Substation Transformers Amorphous Core ROF 84 Elect. Elect. $1,614 $264 $66 SO $1,295 $1,625 $11 1.01
Trans&Dist. N. Substation Transformem A_Js Core ROF 27 Elect. Elect. $1,614 $264 $66 SO $1,295 $1,625 $11 1.01
Trans &Dist. N Substation Transformers Amorphous Core ROF 19 Elect. Elect. $17,319 $274 $69 SO $17,086 $17,429 $110 1.01
Trans.&Dist S. Substation Transformem Amorphous Core ROF 88 Elect Elect. $6,864 $173 $43 SO $8,689 $6,906 $43 1.01
Trans.&Dist. N Substation Transformem Amorphous Core ROF 8 Elect. Elect. $3,432 $87 $22 SO $3,345 $3.453 $21 1.01
Trans.&Dist. N Substation Transformers Amorphous Core ROF 34 Elect. Elect. $13,727 $347 $87 SO $13,379 $13,812 $85 1.01
Tmns.&Dist S Substation Transfonnem Amorphous Core ROF 105 Elect. Elect. $26,311 $665 $166 SO $25,642 $26,474 $163 1.01
Trans.&Dist. S. Substation Transformers Amo_Com ROF 109 Elect. Elect. $1,632 $24 $6 SO $1,611 $1,641 $9 1.01
T,-ans&Dist. N Substation Transformem Amorphous Core ROF 15 Elect. Elect. $9,795 $147 $37 SO $9,665 $9,848 $53 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 83 Elect. Elect. $1,084 $25 $8 SO $1,058 $1,090 $6 1.01
Trans.&l_st. N. Substation Transfom_,,n_ Amorphous Core ROF 63 Elect. Elect. $5,705 $90 $23 SO $5,618 $5.730 $25 1.05
Tmns.&[:)ist N Substation Transformers Amorphous Core ROF 24 Elect. Elect. $737 $30 $8 SO $702 $740 $3 100
Trans.&Dist. S Substation Transformers Amorphous Core ROF 106 Elect. Elect. $80,838 $1,933 $484 SO $78,761 $81,178 $340 1.00
Trans.&Dist. N. Substation Transfonnem Amorpt¢_ Core ROF 37 Elect. Elect. $21,557 $515 $129 SO $21,003 $21,647 $91 100
Trans.&Dist. N Substation Transformers Amorphous Core ROF 41 Elect. Elect. $4,042 $97 $24 SO $3,938 $4,059 $17 1.00
Trans.&Dist. S. Substation Trans4'onnem AmorptmusCore ROF 132 Elect. Elect. $11,640 $180 $45 SO $11,458 $11.683 $43 1.00
Trans.&Dist. N Substation Transformers Amoq)lx_ Core ROF 60 Elect. Elect. $4,977 $75 $19 SO $4,g01 $4,996 $18 1.00
Trans.&Diat. S. Substation Transformers Amorphous Core ROF 129 Elect. Elect. $9,955 $151 $38 SO $9,803 $9,991 $37 1.00

Tmns.&Diat. N. Substation Transfonnem A_ Core ROF 70 Elect. Elect. $4,977 $75 $19 SO $4,901 $4,986 $18 100
• Trans.&Dist N. Substation Transfon'nem lmpvd Silicon Steel ROF 81 Elect. Elect. $12,853 $129 $32 SO $12,739 $12.900 $47 1.00
",,4 Trans.&Diat. N. Substation Transformers Amorphous Core ROF 78 Elect. Elect. $60,605 $926 $232 SO $59,659 $60,817 $212 1.00

Trans.&Dist. N Substation Transformem Amorphous Core ROF 22 Elect. Elect. $4,336 $95 $24 SO $4,232 $4,351 $14 100
Trans.&Dist S. Substation Transfonnem Amorphous Core ROF 101 Elect. Elect. $3,252 $71 $18 SO $3,174 $3,263 $11 1.00
Trans.&Dist. S. Substatk_ Transforrnem Amorpho_ Core ROF 104 Elect. Elect. $10.907 $247 $62 SO $10.634 $10,943 $36 1.00
Trans.&Dist. N Substation Transfonnem Amorphous Core ROF 28 Bed. Elect. .$5,4,53 $123 $31 SO $5,317 $5,471 $18 1.00
Trans.&l::_. S. Substation Transfonnem Amorphous Core ROF 86 Elect. Elect. $2,727 $62 $15 SO $2,659 $2,736 $9 1.00
Trans.&Dist N. Substation Transfonnem Impvd Silicon Steel ROF 80 Fled. Elect. $11,202 $106 $26 SO $11:103 $11,235 $33 1.00
Trans.&Dist. N. Substation Tra_ Amorphous Core ROF 1 Elect. Elect. $521 $6 $2 SO $515 $523 $1 100
Trans.&Dist. S. Substation Transformem Arnoq=housCore ROF 102 Elect. Elect. $2,724 $59 $15 SO $2,657 $2,731 $7 1.00
Trans.&Dist. N Substation Transformers Amorphous Core ROF 11 Elect. Elect. $1,295 $16 $4 SO $1,279 $1,298 $3 100
Trans.&Dist. N. Substation Transformers Amorphous Core R@F 42 Elect. ElecL $3,886 $48 $12 SO $3,836 $3,895 $9 1.00
Tmns &Dist. S. Substation Transformem Arnorpto_ Core ROF 121 Elect. Elect. $4,533 $352 $88 SO $4,102 $4,542 $9 100
Trans.&Dist. S Substation Transformem Amorphous Core ROF 122 Elect. Elect. $4,030 $191 $48 SO $3,798 $4,037 $'7 1.00
Trans.&Dist. N. Substation Transformers Amorphot_Core ROF 53 Elect. Elect. $4,903 $469 $117 SO $4,326 $4,911 $8 1.00
Tmns.&[:)ist. N. Substation Transformem Amorphous Core ROF 26 Elect. Elect. $855 $7 $2 $0 $647 $656 $1 100
Trans.&Dist. N. Substabon Transformem Amorphous Core ROF 4 Elect. Elect. $655 $7 $2 SO $647 $656 $1 1.00
Trans.&Dist. S_ Substation Tm_ Amorphous Core ROF 123 Elect. Elect. $3,563 $45 $11 SO $3,528 $3,585 $2 100
Trans.&[::)k;t. S Substation Transformem Amorphous Core ROF 135 Elect. Elect. $3,583 $45 $11 SO $3,528 $3,585 $2 100
Tmns.&[::)ist. N Substation Transfonnem Amorphous Core ROF 67 Elect. Elect. $5,736 $727 $182 SO $4,829 $5,738 $2 1.00
Trans.&l::)_ S Substation Transformers Impvd Silicon Steel ROF 133 Elect. Elect. $24,045 $178 $44 SO $23,830 $24,052 $8 100

Totals $16,693,883 $14,934,335 $8,429,275 $5.293.533 $5,498,736 $34,155,878 $17,461,995 205

(a): NA Denotes EROs where demand reductions were not considered because of uncertainty about contribution to the monthlypeak



Table 3.8
EROs Constituting the MinimumLife-Cycle Cost Efficiency Resource: Annuallzed Values of Costs and Savings

Annualized
Annualized Annualized Annualized Annualized Replacement Annualized Annualized Savings

Installed Energy Demand O&M Cost Total Net to
ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Savings Investment
Category Type Equipme_d of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 S) Ratio

Controls R&D E-6 EMCS(existLchill.} RI 8 Elect Elect $563 $7,6"29 $0 SO -$84 $7,545 $8,982 1330
Lighting 2 INC2x60 Ceil CFL 2-11 CEIL FIXT RI 13 ElecL Elect. $106 $948 $180 $318 $0 $1,448 $1,338 13.34
Lighting 3 INC 2x60ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect. $12,334 $98,864 $20,487 $33,383 SO $152,714 $140,380 12.38
Envelope CLUB Heating/Cooling Weath. Package RI 4c Elect Elect $165 $1,310 SO SO $0 $1,310 $1,146 796
Lighting 2 INC60Ceil CFL 11 CEIL FIXT RI 15 Elect. Elect. $1,687 $7,491 $1,898 $3,118 SO $12,306 $10,620 7.30
Contn_ls DGR E-3 EMCS(eJdstchili.) R! 3 Elect. Elect $282 $2,094 S0 S0 *$42 $2,052 $1,770 7.28
Lighting 1 2F40ES STD SENS RI 2b Elect Elect. $7M $2,561 $905 $2,071 $0 $5,538 $4,772 7.23
Lighting 3 INC75 Ceil CFL2-9 "*BLST RI 12 Elect Elect. $8,526 $43,064 $8,915 -$412 $0 $51.587 $43,041 6 05
Lighting 2 INC 75 Ceil CFL 2-9 + BLST RI 18 Elect Elect $198 $906 $205 -$4 S0 $1,107 $911 5.64
Controfs ADMIN E-1 EMCS(exist chill.) RI 1 Elect Elect $845 $4,830 $0 SO . -$126 $4,703 $3.858 5.57
Lighting 2 EXITIN<::(2x15) LED RI 1 . Elect Elect $312 $276 $70 $1.373 SO $1.719 $1,407 551
Lighting 1 EXITINC(2x15) LED RI 8 Elect. Elect_ $4.860 $4,128 $1,044 $20,513 SO $25,683 $21,023 551
Lighting 5 INC 2-80 CFL 2-15 CEIL RI 2 Elect. Elect. $11,132 $28,044 $14,280 $15,498 $0 $57,821 $46,690 5.19
Lighting 2 3F40ES STD 2F40ES ELC REF SENS RI 7b Elect. Elect. $863 $2`771 $525 $973 S0 $4,270 $3,407 4.95
Lighting 1 INC 75 Can CFL20 + BLST RI 9 Elect Elect. $3,414 $10,005 $3,758 S2.867 SO $18,630 $13,218 487
Emetope Wheny Heating/Cooling Ceiling Insulation RI lb Elect. Elect. $28,673 $124,5453 S0 SO SO $124,563 $97,891 467
Envelope FAM HSG Heating/Cooling Refl. Window Tdmnt RI 2b Elect. Elect. $28,734 $132.384 $0 SO SO $132.384 $103,650 481
Lighting 2 3F40ES STD 2F40ES ELC REF RI 7a Elect Elect $1,245 $3,672 $897 $1,215 SO $5,585 $4,340 4.49
Lighting 5 RdC1-_0 CFL 15 CEIL RI 3 Elect Elect. $4.693 $13.312 $3.570 $3.937 SO $20,819 $16,125 444
Controls COMCATN E-2 EMCS(e_dst.chill.) RI 2 Elect. Elect. $1,549 $7,018 SO S0 -$232 $6,785 $5,236 438
Lighbng 2 4F40 STD 3/:321"8ELC REF RI 9 Elect. Elect. $4,797 $15,369 $2.940 $1,698 SO $20,008 $15,211 4.17
Controls SHOP-ELC E-8 EMCS(exJst.chili.) R! 8 Elect. Elect $141 $598 S0 SO .$21 $5T7 $437 4.10
Lighting 2 4F40 STD 3F32T8 ELC REF RJ 8 Elect Elect S839 $1,729 $3_2 $220 $0 $2`341 $1,701 3.86
Lighting 2 EXIT2xPL9 LED RI 10 Elect Elect $3,526 $2,123 $537 $8,805 SO $11,465 $7,939 3.25
Contrc4s MISC E-4 EMCS(exist chill.) RI 4 Elect Elect_ $141 $478 $0 SO -$21 $454 $314 3.23
Lichting 1 4F40 STD 3F32T8 ELC REF RI 8 Elect Elect. $8,102 $18,442 $4,966 $2.720 SO $26,126 $18,026 3.22

f,_ Lighting 3 INC 100 Ceil CFL2-11 CElL FIXT RI 8 Elect. Elect $226 $410 $292 $23 S0 $724 $498 3.20
• Ligl_ng 2 2F40ES STD 21:321"8ELC SENS RI 3b Elect. Elect. $2,073 $4,001 $835 $1,766 SO $6,802 $4,529 3.19

Controls RE(:; E-7 EMCS(exmt.chill.) RI 7 Elect_ Elect. $422 $1,386 S0 SO -$63 $1,323 $900 3.13
(Jrl Envelope BRK/ADM Heating/Cooling Weath Package RI 4b Elect Elect $2`295 $6.538 S0 $0 SO $6,538 $4,243 285

Lighting 1 3F40ES STD 2F40ES ELC REF SENS RI 51) Elect Elect. $29,465 $47,661 $17,936 $17,723 $0 $83,320 $53,854 283
Lighting 2 EXITINC (2x20) LED RI 12 Elect. Elect. $448 $553 $140 $558 SO $1,251 $804 280
Lighting 3 EXIT INC(2x20) LED R! 7 Elect. Elect. $231 $288 $72 $288 $0 $647 $416 280
Lighbng 1 3F40ES STD 2F40ES ELC REF RI 5a Elect. Elect. $38,980 $57,992 $21,824 $22,118 $0 $101,932 $62,952 2.81
Lighting 3 2F40 STD 2F40ES ELC REF SEN_ RI 2b Elect. Elect. $474 $840 $183 $215 $0 $1,238 $764 2.61
Erwelope ADMIN Heating/Cooling Weeth. Package RI 4a Elect Elect. $6,365 $15,567 $0 SO S0 $15,567 $9,202 2.45
Envelope TLF Hea_ng/Cooling Refl. WindowTrtmnt RI 21 Elect. Elect. $10,626 $25,322 SO SO $0 $25,322 $14,696 2.38
Lighting 1 4F40ES STD 3F4OESELC REF RI 4 Elect Elect. $2`218 $2,989 $979 $968 SO $4,937 $2,719 2.23
Bo_iem Mulbpte All Boilers Tune-up50 RI 3 NG,F.Oil NG,F.Oil $1,120 $3,150 $0 -$500 4296 $2`383 $1,263 2.13
Lighting 2 4F40ES STD 3F40ES ELC REF SE;_S RI 81) Elect. Elect. $806 $910 $437 $339 $0 $1,885 $879 2.00
Lighting 3 31:40$IO 21:40STO REF RI 4b Elect. Elect $100 $102 $73 $23 SO $199 $99 199
Lighting 3 31:40STD 21=40STO REF RI 4a Elect. Elect. $100 $102 $73 $23 S0 $1gg $99 1.gg
Lighting 3 2F40 SI"D 2F40ES ELC REF RI 21 Elect. Elect. $10,804 $15,150 $3,308 $2,884 SO $21,341 $10,537 1.98
Transport. Vehicles Various CNG Vehicle RI Gas/D_esel NG,Diesoi $82,383 $71,290 $0 $117,885 -$28,473 $162`701 $80,318 197
Motors CLUB Fan Motor Eft. Moto, RI 5a Elect Elect. $130 $170 $50 S0 $34 $254 $_._4 195
Moto_ PLT-BLD Fan _ Eft.Motor RI 16a Elect. Elect. $41 $53 $15 SO $11 $79 $38 1.94
Motors RESTRNT Fan Mot<x Eft. Motor RI 19a Elect. Elect. $29 $37 $11 $0 $8 $56 $27 194
Moto_ CHAPEL Fan Motor Eft. Motor RI 3a Elect. Elect $104 $135 $39 S0 $28 $202 $96 1.94
Motors CLINIC Fan Mo_0r Eft.Motor RI 4a Elect. Elect. $60 $78 $23 SO $18 $117 $57 1.94
Motors TRAING Fan Motor Eft. Motto RI 25a Elect. Elect. $346 $448 $130 SO $92 $870 $324 1.94
Motors STOR-UH Fan Motor Eft Motor RI 23a Elect Elect. $374 $484 $141 SO $99 $724 $350 194
Motors TERMINI. Fan Motor Eft.Motor RI 24a Elect Elect $766 $991 $289 SO $203 $1,483 $717 194
Motom COMCATN Fan Motor Eft.Motor RI (hi Elect. Elect. $734 $950 $277 $0 $195 $1.422 $888 194
Motors GROCERY Fan Motor Eft. Motor RI 9a Elect. Elect. $745 $964 $281 SO $198 $1,443 $696 1.94
Motors HOSPITL Fan Motor Eft. Moto¢ RI 11a Elect. Elect. $651 $842 $245 SO $173 $1,260 $810 1.94
Motors REC Fan Motor Eft. Motor RI 18a Elect. Elect $380 $492 $143 S0 $101 $738 $356 194
Motors DGR Fan Motor Eft.Motor " RI 7a Elect. Elect. $1,322 $1,712 $499 $0 $351 $2.562 $1,239 194
Motors MTRPOOL Fan Motor Eft.Motor RI 14a Elect. Elect. $454 $587 $171 SO $120 $878 $425 1.94
Motors ADMIN Fan Motor Eft. Motor RI la Elect. Elect. $7,811 $10,110 $2,945 $0 $2,075 $15,129 $7,318 1.94
Motors WHS Fan Motor Eft. Motor RI 28a Elect Elect $2,778 $3,596 $1,047 SO $738 $5,381 $2.803 194
Motors BRK/ADM Fan Motor Eft.Motor Rt 21 Ek_'t. ElecIL $2,034 $2.632 $787 SO $540 $3,939 $1,905 1.94
Mo4Drs MVVR Fan Moto¢ Eft. Motor RI 15a Elect Elect. $1,016 $1,315 $383 SO $270 $1,967 $952 1.94
Motors SHOP-ELEC Fan Motor Eft. Motor RI 221 Elect. Elect $1,478 $1,913 $5b'7 SO $393 $2,863 $1,385 1.94
Motors H,SG-FAM Fan Moto_ Eft Motor RI 121 Elect. Elect_ $100 $141 $41 SO $29 $211 $102 194
Motors HANGER Fan Motor Eft. Motor RI 10a Elect Elect. $1,022 $1,323 $385 S0 $272 $1,9B0 $958 1.94
Motors R&D Fan Motor Eft. Motor RI 17a Elect. Elect. $486 $629 $183 S0 $129 $941 $455 1.94



Table 3.8
EROs Construing the Minimum Lffe-CyckDCost EfficiencyResource: Annualized Values of Costs Ind Savings

Annualized
Annualized Annualized Annualized Annualized Replacement Annualized Annualized Savings

Installed Energy Demand O&M Cost Total Net to
ERO Facility Deschp_on RI o¢ Existing Resulting Cost Sa_nge Sa_nge Sa_ngs S_ngs Sa_ngs Sa_ngs investment

CAtegory Type Equipment of ERO ROF ID Fuel Fuel (lg03 $) (1993 $) (1993 $) (1993 $) _ (1993 $) (1993 $) (1993 $) Ratio
Motors DINING Fin Motor Eft. Motor RI 81 Elect Elect. $725 $938 $273 $0 $193 $1.404 $679 1.94
Motors SHOP Fan Motto Eft. Mc_or RI 21a Ek_L Ek_L $299 $386 $113 SO $79 $578 $280 1.94
Motors SECURffY Fsn i Eft. Motor _ 20a Ek_L Ek_L $340 $440 $128 SO $90 $659 $319 1.94
Mottos MISC Fan Motor Eft. MO_ _ 13a Ek_t Ek_L $37 $48 $14 SO $10 $72 $35 t.94
L_h_ng 2 2F4OES STO 2F32T8 ELC RI 3a Ek_t Ek_t $4,521 $5,195 $1,084 $2.429 $0 $8,709 $4,187 1.93
HVAC Fam_y Housing AirSource Ht Pump Gmd-C4_dHt Pump ROF 1 E_=t Ek_t $104,296 $9.214 $0 $0 $178,067 $187,301 $83,004 1.80
MoOrs Nodh P_nt Sewage Pump Eft. Motto RI 82a Ek_t Ek_L $144 $219 SO SO $38 $257 $113 1.79
Motors Sotnh F_ant Sewage Pump Eft. Motor RI 77I Ek_t Ek_t $72 $110 SO SO $19 $129 $57 1.79
Mo_m Nodh P_nt Sewage Pump Eft. Mob_ RI 83a Ek_t Ek_t $36 $55 SO $0 $10 $64 $28 179
Motom South Plant Sewage Pump Eft. Motor RI 79a Elect Elect. $252 $383 $4) $0 $87 $450 $196 1.79
Motors South Plant Sewage Pump Eft. Mobx R! 72a Elect Elect $14 $22 S0 $0 $4 $28 $11 1.79
Motors So_h P_nt Sewage Pump . Eft. Motor _ 718 Ek_t Ek_t $7 $11 $0 $0 $2 $13 $6 1.79
Moto_ Sou_ P_nt Sewage Pump Eft. Motor RI 76a Ek_t EMcL $54 $82 $0 $0 $14 $96 $42 1.79
Motors REC Chilled Wate_ Pump Eft. Moto_ ROF 42t) Ek)ct Ek_t $27 $28 SO $0 $20 $48 $21 1.77
Motors CLINIC ChilledWater Pump Eft. MMo_ ROF 301) Elect Elect. $22 $23 $0 $0 $16 $39 $17 1.77
Motors MISC ChilledW_er Pump Eft. Motor ROF 38b Elect Elect. $22 $23 $4) $0 $16 $39 $17 1.77
Motors SHOP-ELEC Chil_d Water pump Eft.Motor ROF 44b Elect Elect $I12 $115 $0 $0 $83 $198 $80 1.77
Motom CHAPEL ChilledWater Pump Eft.Motto ROF 29b Ek_ct Ek)ct $55 $5_ $0 $O $41 $97 $42 1.77
Motorl DGR ChilledWeter Pump Eft.Motor ROF 331) Elect Elect. $233 $240 $0 $0 $173 $414 $181 1.77
Moto_ SECURffY Chilled Weter Pump Eft.Motor ROF 43b E_c_ Ek_L $41 $42 $0 $0 $31 $73 $32 1.77
Moto_ R&D ChilledWeter pump Eft. Motor ROF 41b Ek_t Ek_L $127 $131 $0 $0 $84 $225 $98 1.77
Motors ADeN Chilled WaMr Pump Eft. Motor ROF 27b Ek_t Ek_t $1,799 $1,853 $0 $0 $1,338 $3,191 $1,392 1.77
MoOrs WHS CondenserPump Eft.Motor ROF 83b EMct E_ct $33 $34 $0 $0 $24 $58 $25 1.77
Motom BRK/ADM CondenserPump Eft. Molor ROF 55b Elect Elect $33 $34 SO $0 $24 $58 $25 1.77
Motom BRK/ADM CondenserPump Elf. Motor ROF 58b Elect Elect $33 $34 $0 9;0 $24 $58 $25 1.77
Motom ADeN CorKMm_pump Elf. Motor ROF 50b EMct EMct $283 $271 $0 $0 $105 $48_ $203 1.77
Motors BRFJADM CondensmPump Eft. Motor ROF 57b Elect Elect $33 $34 $0 $0 $24 $58 $25 1.77

(_3 Motors ADeN CondensmPump Eft. Mobx ROF 52b Ek_t Ek_L $33 $34 $0 SO $24 S_ S_ 1177

"_4 Motors OGR CondensmPump Elf. Mo_x ROF 58b EMct Ek_t $80 $82 $0 $0 $45 $107 $47 1.77
O_ Motors MWR Condensmpump Elf i ROF 81b Ek_t Ek_ $55 $58 $0 $0 $41 $97 $42 1.77

Motors TRA_G C(x_msm Pump Eft. Motor ROF e2b Ek_t Ek_L $27 $28 $0 $0 $20 $49 $21 1.77
Motors ADM_N CondensmPump Elf. Motor ROF 51b EMct Ek_L $38 $3g $0 $0 $2g $88 $30 1.77
Motors BRK]ADM CondensmPump Elf. i ROF 54b Ek_t Ek_ $249 $257 $0 $0 $185 $442 $193 1.77
Motors ADeN Condenser Pump Eft. Motor ROF 49b Ek_t Ek)cL $334 $344 $0 $0 $248 $592 $258 1.77
Motom ADMIN Condensm"Pump Elf. Matin ROF 531) Elect Elect $588 $808 9;0 9;0 $438 $I,044 $45(9 1.77
Motors HosPm. CondenserPump Elf. Motor ROF _0b Ek_t Ek_t $175 $180 $0 $0 $130 $311 $138 1.77
Moto_ DIh,NG CondenserPump Eft. Mobx ROF 5gb Ek_t EMct $44 $45 SO SO $33 $78 $34 1.77
Motom PLT-BLD Chil_d Water Pump Elf. Motor ROF 40b EMct Elect $432 $445 S0 $0 $322 $767 $335 1.77
Motors WHS Chil_dWater Pump Elf. Motor ROF 48b Ek_t Ek_t $312 $321 S0 $0 $232 $554 $242 1.77
Motom BRK/ADM Ch_Wetm Pump Eft. Motor ROF 28b Ek_t Ek_t $417 $429 S0 $0 $310 $739 $322 1.77
Motors MWR Ch_edW_erPump Elf. Mobx ROF 3_b EMct FJec_ $230 $237 S0 $0 $171 $408 $178 1.77
MMom DINING ChilledWatm Pump Eft. Motor ROF 34b Elect Elect S171 $177 9;0 $0 $128 $304 $133 1.77
Motors COMCATN ChH_d W_m Pump Elf. Motor ROF 32b Ek_t Elect $38 $38 Sb $0 $29 $_8 $30 1.77
Mo_m GROCERY Ch_ed W_tm Pump Elf. Motor ROF 55b Bect Ek_L $88 $g0 SO SO $65 $155 $_6 1.77
Motors FK)SPITI. ChilledWMer Pump Eft. Motto ROF 37b Elect. Elect. $175 $180 $0 $0 $130 $311 $138 1.77
Mo_m HANGER Chilled Weter Pump Eft. Motor ROF 36b Elect Ek_t $104 $107 $0 $0 ST'/ $185 $81 1.77
Mo_m TERMINL Chi,edWater Pump Elf. Mo(or ROF 461) Elect Elect Sgg $101 S0 $0 $73 $175 $76 1.77
Motors TRNNG ChilledW_e_ Pump Eft. Motor ROF 47b Elect Elect. $99 $101 S0 $0 $73 $175 $76 1.77
Motors STOR-UH ChiHedWete_Pump Eft. Motto ROF 45b Ek_L Ek_t $19 $29 S0 SO $14 $34 $15 1.77
MoOrs CLUB Chil_dW_mPump Elf. i ROF 31b Ek_t EMct $16 $17 $0 SO $12 $29 $13 1.77
Lighting 3 4F40 STD 3F32T8 ELC REF " RI 8 Elect Elect_ $77 $68 $47 $21 $0 $134 $57 1.74
Lighting 2 4F40ES STD 3F4OES ELC REF RI 8a Elect Elect. $28,694 $24,550 $11,780 $9,888 $0 $48,224 $19,530 1.73
W_. Heating Capeha_tHsg W_er Helm Oesuperheater _ 1 Ek_t Ek_-t $22,382 $88,125 SO SO .429,551 $38,574 $18,193 1.72
Lighting 4 4F4OES STD 3F4OES ELC REF RI 4 Elect Elect. $899 $818 $397 $332 $0 $1,545 $646 1.72
Envetope TRA_G He_ng/Co_ing We_h. F_ckage R, 4d Ek_t Ek_'_ $277 $474 $0 SO $O $474 $196 1.71
Ligh_ng 1 1F40ES STD 1F32T8 ELC RI 1 Elect Elect. $78 $75 $27 $27 SO $129 $53 1.70
AC 536 ChH_r Elf. Ch!Ih_r&TES RJ 52 Ek_L Ek_t $2,913 4533 $3,484 $441 $1,443 $4,835 $1,923 1.66
AC 534 Chiller Eft.Chiller&TES RI 49 Elect Elect. $2,0_0 4381 $2,48_ $315 $I,031 $3,454 $1,374 1.68
AC 431 Chiller Eft.ChilIm&TES RI 38 Elect. Elect. $4,161 -$761 $4,9/7 $830 $2,002 $8,908 $2,747 1.68
Lighting 3 4F4OES STD 3F4OES ELC REF R, 5 Elect Elect. $4,589 53.863 $2,017 $1,637 $0 $7,517 $2,949 1.68
Lighting 4 3F4OES STD 2F4OES ELC REF RI 3 Elect Elect. $1,990 $1,468 $1,114 $634 SO $3,217 $1.22_ 1.62
AC 533 Chiller Eft.C_lk_&TES R, 47 Elect Elect. $1,748 4468 $2,129 $265 $866 $2,782 $1,035 1.59
Envelope FAM HSG Hea_ng/_ Wealh. Package RI 48 Elect. Elect $13,645 $21,722 SO $0 $0 $21,722 $8,077 1.50
AC 800 Chiller Eft.ChlIk_&TES _ 87 Elect- Elect. $3,745 4832 $4,329 $567 $1,856 $5,920 $2,175 1.58
AC 967 Chiller Eft.Chiller&TES RI 101 Elect Elect $832 4185 $g62 $128 $412 $1,315 $483 1.58
AC 329 Chiller Eft.Chiller&TES R, 19 Elect Elect. $837 4185 $982 $128 $412 $1,315 $483 1.58
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Table 3.8
EROs ConstKutingthe Minimum Life-Cycle Cost Efficiency Resource: Annualized Values of Costs and Savings

Annualized
Annualized Annualized Annualized An_ualized Replacement Annualized Annualized Savings

Installed Energy Demand O&M Cost Total Net to
ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Savings Investment
Category Type Equipment ofERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993$) (1993$) (1993 $) Ratio

AC 312 Chiller Eft.Chiller&TES RI 14 Elect. Elect $1,290 .$287 $1,491 $195 $639 $2.039 $749 1.58
AC 330 Chiller Eft Chiller&TES RI 21 Elect Elect $2,496 .$555 $2,886 $378 $1,237 $3,948 $1,450 1.58
AC 425 Chill_ Eft.Chiller&TES RI 34 Elect Elect $1,040 -$231 $1,203 $158 $515 $1,644 $e04 1.58
AC 581 Chiller Eft.Chiller&TES RI 82 Elect. Elect $2,288 .$509 $Z648 $347 $1,134 $3,817 $1,329 158
AC 562 Chiller Eft Chiller&TES RI 83 Elect. Elect $2,258 4509 $2,648 $347 $1.134 $3,817 $1,329 158
AC 535 Chiller Eft Chiller&TES RI 50 Elect Elect $1,185 4342 $1,394 $178 $57Z $1,805 $640 1.55
AC 535 Chiller Eft+Chiller&TES RI 51 Elect Elect $2,080 -$811 $2,489 $315 $1,031 $3,223 $1,143 1.55
AC 1364 Chiller Gas Chiller/Cogen. RI 122 Elect NG $11,753 $12,297 $7,545 .$5,816 $3,799 $18,025 $8,273 1.53
AC 501 Chiller Eft.Chiller&TES RI 40 ElecL Elect $2,496 .$773 $2,961 $378 $1,237 $3,803 $1,307 152
AC 502 Chiller Eft Chiller&TES RI 41 Elect. Elect $2,496 .$773 $2,961 $378 $1,237 $3,803 $1,307 1.52
AC 503 Chiller Eft.Chiller&TES RI 42 Elect _ $2,496 -$773 $2,961 $378 $1,237 $3,803 $1,307 152
AC 313 Chiller Eft.Chiller&TES Ri 15 Elect Elect $8,488 .$2,442 $9,245 $1,265 $4.206 $12,294 $3,806 1.45
AC 800 Chiller Eft.Chiller&TES RI 88 Elect Elect $7,489 .$2,155 $8,157 $1,134 $3,711 $10,847 $3,358 1.45
AC 722 Chiller Eft.Chiller&TES RI 78 Elect Elect $2,913 -$838 $3,172 $441 $1,443 $4,218 $1,306 1.45
AC 732 Chiller Eft.Chiller&TES RI 80 Elect Elect $2,039 .$587 $2,221 $309 $1,010 $2.953 $914 1.45
AC 829 Chiller Eft.Chiller&TES RI 89 Elect Elect $1,456 -$419 $1,568 $221 $722 $2,109 $653 1.45
AC 710 Chiller Elf Chiller&TES RI 77 Elect Elect $1,458 .$419 $1,588 $221 $722 $2,109 $853 1.45
AC 408 Chiller Elf Chiller&TES RI 30 Elect Elect $1,864 -$479 $1,813 $252 $825 $2,410 $748 1.45
AC 430 Chiller Eft.Chiller&TES RI 37 Elect Elect $1,664 .$479 $1,813 $252 $825 $2,410 $748 145
AC 575 Chiller Elf Chiller&TES RI 64 Elect Elect $3,121 .$898 $3,399 $473 $1,546 $4,520 $1,3199 1.45
AC 967 Chiller Eft.Chiller&TES RI 102 Elec_L Elect $3,(]61 -$1,054 $3,988 $554 $1,814 $5,303 $1,642 145
AC 750 Chiller Eft Chiller&TES RI 85 Elect Elect $5,201 .$1,497 $5,665 $787 $2,577 $7,533 $2,332 145
AC 946 Chiller Eft Chiller&TES RI 97 Elect. Elect $4,181 .$1,197 $4,532 $630 $2,062 $6,026 $1,865 145
AC 330 Chiller Eft.Chiller&TES RI 20 Elect Elect $2,080 -$599 $2,266 $315 $1,031 $3,013 $933 1.45
AC 560 Chiller Elf. Chiller&TES RI 81 Elect Elect $2,080 -$599 $2,286 $315 $1,031 $3,013 $933 1.45
AC 751 Chiller Eft. Chiller&TES RI 86 Elect Elect $2,705 .$778 $2,946 $410 $1.340 $3.917 $1.213 1.45

f,_ AC 425 Chiller Eft. Chiller&TES RI 35 Elect. Elect $2,288 .$658 $2,492 $347 $1,134 $3,314 $1.026 1.45
• AC 250 Chiller Elf Chiller&TES RI 9 Elect Elect $8,033 .$1,736 $8,571 $913 $2,990 $8.738 $2,705 1.45

AC 318 Chiller Eft. Chlller&TES RI 17 Elect. Elect $2,060 .$599 $2,2e6 $315 $1,031 $3,013 $933 1.45
_1 AC 984 Chiller Eft. Chiller&TES RI 104 Elect Elect $2,496 .$718 $2,719 $378 $1,237 $3,818 $1,119 1.45

AC 559 Chiller Elf. Chiller&TES RI 80 Elect Elect $2,496 -$718 $2,719 $378 $1,237 $3.616 $1,119 1.45
AC 873 Chiller Elf. Chiller&TES RI 73 Elect. Elect $1,248 -$359 $1,350 $189 $819 $1,808 $560 1.45
AC 530 Chiller Elf. Chiller&TES RI 48 Elect Elect $2,496 -$718 $2,719 $378 $1,237 $3,816 $1,119 1.45
AC 945 Chiller Elf Chiller&TES RI 95 Elect Elect $2,496 .$718 $2,719 $378 $1,237 $3,616 $1,119 145
AC 991 Chiller Eft. Chiller&TES RI 111 Elect Elect. $999 .$356 $1,154 $151 $495 $1,444 $446 1.45
AC 1493 Chiller ;Eft.Chiller&TES RI 130 Elect. Elect $1,165 -$416 $1,347 $176 $577 $1.e85 $520 1.45
AC 810 Chiller Eft. Chiller&TES RI 89 Elect Elect $832 4297 $962 $126 $412 $1.204 $371 1.45
AC 402 Chiller Eft. Chiller&TIES RI 28 Elect. Elect. $832 .$297 $962 $126 $412 $1,204 $371 1.45
AC 989 Chiller Eft. Chiller&TES RI 108 Elect. Elect $4,577 .$1,632 $5,291 $893 $2,268 $8.620 $2,043 1.45
AC 424 Chiller Eft. Chiller&TES RI 33 Elect Elect $832 -$297 $962 $126 $412 $1,204 $371 1.45
AC 957 Chiller Elf. Chiller&TES RI 98 Elect Elect $832 .$297 $962 $126 $412 $1,204 $371 1.45
AC 990 Chiller Elf. Chiller&TES RI 109 Elect Elect $1,248 .$445 $1,443 $189 $819 $1,805 $557 1.45
AC 1389 Chill_ Elf. Chiller&TES RI 124 Elect Elect $1,248 .$445 $1,443 $189 $819 $1,805 $557 1.45
AC 965 Chiller Elf Chiller&TES RI 100 Elect Elect $2,080 .$742 $2,405 $315 $1,031 $3,009 $929 1.45
AC 3658 Chiller Elf. Chiller&TES RI 133 Elect Elect $1,040 .$371 $1,203 $158 $515 $1.504 $464 145
Ligh_ng 1 2F4OES STD 2F32T8 ELC RI 2a Elec¢ Elect $4,631 $3,141 $1,110 $2,378 $0 $8,829 $1,998 1.43
Lighting 2 2F96 STD 2F98ES ELC REF RI 5 Elect Elect $638 $523 $273 $112 $0 $908 $270 1.42
Lighting 3 21=96STO 2F96ES ELC REF RI 3 Elect Elect $20,083 $18,431 $8,579 $3,504 SO $28,515 $8,431 1.42
Lighting 2 1F40ES SI"D 1F32T8 ELC RI 1 Elect. Elect $3,259 $2,057 $1,171 $1,278 SO $4,506 $1,247 1.38
AC 440 Chiller Elf. Chiller&TES RI 39 Elect Elect. $2,080 .$667 $2,196 $315 $I.031 $2,675 $795 1.38
AC 537 Chiller Eft. Chiller&TES RI 53 Elect. Elect. $2,913 .$1,206 $3,280 $441 $1,443 $3.938 $1,025 1.35
AC 523 Chiller Elf. Chiller&TES RI 45 Elect Elect $1,248 -$398 $1,260 $189 $619 $1,670 $421 134
Lighting 4 2F4OES STD 2F32T8 ELC RI 1 Elect. Elect $978 $582 $234 $490 $0 $1,285 $309 1.32
Motors NocthPlant Sewage Pump Eft Motor ROF 81b Elect Ele_. $82 $45 $0 $0 $81 $108 $24 1.29
AC 969 Chiller Elf. ChilI_&TES RI 103 Elect Elect $1,331 .$614 $1,450 $202 $660 $1.697 $366 1.27
AC 990 Chiller Eft Chille¢&TES RI 110 Elect Elect $2,060 .$960 $2,266 $315 $1,031 $2,652 $572 1.27
AC 578 Chiller Eft Chiller&TES RI 65 Elect Elect $2,080 4960 $2,266 $315 $1,031 $2,652 $572 1.27
AC 533 Chiller Eft. Chiller&TES RI 48 Elect Elect $7,281 -$3,359 $7,930 $1,103 $3,608 $9,283 $2,001 1.27
AC 3655 Chiller Eft. Chiller&TES RI 132 Elect Elect $2,050 .$960 $2,266 $315 $1,031 $2,652 $572 1.27
AC 989 Chiller Eft. ChiII_&TES RI 107 Elect Elect $22,052 .$10,172 $24,018 $3,339 $10,928 $28,113 $8,061 1.27
AC 265 Chiller Eft. Chiller&TES RI 12 Elect. Elect. $3,121 .$1,439 $3,399 $473 $1,546 $3,978 $858 1.27
AC 734 Chiller Eft. Chiller&TES RI 81 Elect. Elect $1,290 .$5t)5 $1.405 $195 $639 $1,644 $354 1.27
AC 1316 Chiller Eft. Chiller&TES R! 118 Elect Elect. $1,664 .$768 $1,813 $252 $825 $2,122 $457 1.27
AC 558 Chiller Eft. Chille¢&TES RI 59 Elect Elect $3,329 .$1,535 • $3,625 $504 $1,649 $4,243 $915 1.27
AC 400 Chiller Elf Chiller&TES RI 28 Elect Elect $3,329 .$I,535 $3.62'5 $504 $1,649 $4.243 $915 1.27
AC 1353 Chiller Eft. Chiller&TES RI 119 Elect. Elect_ $1,664 .$768 $1,813 $252 $825 $2,122 $457 1.27



Table 3.8

EROs Constltul_ngthe Minimum Life-Cycle Cost Efficiency Resource" Annuallzed Values of Costs and Savings

Annualized
Annualized Annualized Annualized Annualized Replacement Annualized Annualized Savings

Installed Energy Demand O&M Cost Total Net to
ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Savings Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (1993$) (1993 $) (1993 $) (19(33$) (lgg3 $) (1993 $) (1993 $) Ratio

AC 1365 Chiller Eft. Chiller&TES RI 123 Elect. Elect. $6,657 -$3,071 $7,251 $1,008 $3,299 $8,487 $1,830 1.27
AC 996 Chiller Eft. Chiller&TES RI 115 Elect Elect. $1,664 .$768 $1,813 $252 $825 $2,122 $457 1.27
AC 727 Chiller Eft. Chi,er&TES RI 79 ElecL Elect $2,496 -$1,151 $2,719 $378 $1,237 $3,183 $686 1.27
AC 1492 Chiller Eft. Chiller&TES RI 129 Elect. Elect $1,248 .$576 $1,359 $189 $619 $1,591 $343 1.27
AC 992 Chiller Eft. Chiller&TES RI 113 Elect Elect $1,248 .$576 $1,359 $189 $61g $1,501 $343 1.27
AC 423 Chiller Eft. Chiller&TES RI 32 Elect. Elect $25,381 43,341 $22,411 $3,843 $8,654 $31,567 $6,108 1.24
W1T.Heating Temp.LodFac. WH-1 Solar Water Heater RI 4 Elect Elect. $2,234 $3,672 $0 $0 -$905 $2,767 $533 1.24
W_r. I-lea_ng WherryHag WH-1 Solar Water Heater RI 3 Elect. Elect $24,753 $40,889 S0 S0 -$10,027 $30,863 $5,910 1.24
Wb. Heating APPR PFYS0 WH-1 Solar Water Heater RI 1 Elect. Elect $134 $220 S0 S0 -$54 $166 $32 1.24
AC 3659 Chiller Eft. Chiller&TEa RI 135 Elect. Elect $4,161 -$1,333 $4,392 $630 $1,419 $5,106 $947 1.23
Wb. Hea_ng 504 Water Heater Solar Water Heater RI ld Elect. Elect $1,288 $2,082 $0 $0 .$522 $1,560 $272 1.21
W_. Heating 502 Water Heater Solar Water Heater RI lb Elect. Elect. $1,288 $2,080 $0 $0 -$522 $1,558 $270 1.21
Wtr. Heating 503 Water Heater Solar Water Heater RI lc Elect. Elect $1,288 $2,080 $0 $0 -$522 $1,558 $270 1.21
W_. _ 501 Water Heater Solar Water Heater RI la Elect Elect. $1,288 $2,080 $0 $0 -$522 $1,556 $270 1.21
Lighting 2 1F40 STD 1F32T8 ELC REF RI 2 Elect. EleCt. $5,458 $4,883 $1,107 $588 1;0 $6,578 $1,120 1.21
Wb. Hea_ng 505 Water Heater Solar Water Hemr RI le Elect. Elect $1,183 $1,879 $0 $0 .$479 $1,40G $217 1.18
W_r. Hea_ng 506 Water Heater Solar Water Heater RI If Elect Elect $1,183 $1,879 S0 $0 -$479 $1,400 $217 1.16
AC 404 Chiller Eft. Chiller&TEa RI 29 Elect Elect. $2,496 -$1,295 $2,627 $378 $1,237 $2,947 $451 1.18
Contro_ WHS E-9 EMCS(exist chill.) RI 9 Elect Elect $422 $561 $0 S0 -$63 $497 $75 1.18

NorthPlant Sewage Pump Eft. Motor ROF 86b Elect. Elect. $219 $91 $0 $0 $163 $254 $35 1.16
AC 546 Chiller Eft. Chiller&TES RI 55 Elect Elect. $4,161 -$1,250 $4,051 S630 S1,419 $4,820 $659 1.18
AC 3,30 Chiller Eft. Chiller&TES RI 22 Elect Elect $12,482 -$2,175 $10,479 $1,890 $4,256 $14,450 $1,968 1.16
AC 425 Chiller Eft. Chiller&TES RI 35 Elect Elect $19,972 -$3,479 $16,768 $3,024 $6,810 $23,120 $3,148 1.16
AC 415 Chiller Eft. Chiller&TES RI 31 Elect. Elect $4,577 -$797 $3,842 $693 $1,591 $5,296 $722 1.16
AC 556 Chiller Eft. Chiller&TEa RI 57 Elect. Elect. $1,248 -$638 $1,260 $189 $619 $1,430 $182 1.15
AC 557 Chiller Eft. Chiller&TES RI 56 Elect. Elect. $416 -$202 $400 $63 $206 $487 $51 1.12

Motom LiftSlabon LiftStationPump Eft. Motor ROF 91b Elect Elect. $575 $216 $0 S0 $428 $643 $69 1.12

_1 Motors LiftSlation LiftSlatk)nPump Eft. Motor ROF 891) Elect. Elect $383 $144 $0 S0 $285 $429 $48 1.12Motors Lilt Stetion LiftStation Pump Eft. Motor ROF 881) Elect. Elect $286 $111 $0 $0 $220 $331 $35 1.12
GO Motom L_Stabon L_Sta_on Pump Eft. Motor ROF 901) Elect. Elect $164 $82 S0 $0 $122 $184 $20 1.12

Motors NodhPlant SewagePump Eft. Motor ROF 851) Elect. Elect $55 $20 $0 $0 $41 $61 $6 lll
Trans.&Dist. N. Substetion Tra_ AmorphousCore ROF 51 Elect Elect $335 $83 $16 " $0 $288 $367 $33 1.10
Trans.&Dist. N Substation Transformers AmorphousCore ROF (15 Elect. Elect $167 $32 $8 $0 $144 $194 $16 1.10
Trans.&Dist S. Substation Transformers AmorphousCore ROF 116 Elect Elect $187 $32 $8 $0 $144 $164 $16 1.10
AC 1380 Chiller Eft. Chlller&TES RI 125 Elect Elect $13,314 43,373 $11,400 $2,016 $4,540 $14,562 $1,268 1.10
AC g_ Chiller Eft. Chiller&TES RI 108 Elect Elect $44,728 .$11,332 $38,207 $6,773 $15,251 $48,988 $4,260 1.10
Lighting 2 2F40 STD 2F40ES ELC RE]= RI 4 Elect. Elect $542 $291 $168 $130 $0 $567 $45 1.08
Trans.&Dist N. Substal_n Transformers AmorphousCore ROF 16 Elect. Elect_ $842 $188 $47 $0 $672 $807 $65 1.08
Trans.&Di_ S. Substation Transformem AmorphousCore ROF 95 Elect. Elect $810 $176 $44 $0 $651 $671 $61 1.08
Trans.&Diat. S. Substation Transformers AmorphousCon) ROF 117 Elect. Elect $143 $20 $5 $0 $128 $154 $11 1.08
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 48 Elect Elect- $138 $30 $7 $0 $110 $147 $10 1.07
Trans.&Dist. S. Substetion Transformere AmorphousCore ROF 118 Elect. Elect. $135 $18 $4 S0 $125 $147 $9 1.07
Trans.&Dist S Substetion Transformers AmorphousCore ROF 92 Elect. Elect $238 $50 $13 $0 $191 $253 $15 1.08
Tmns.&Dist N. Substetion Transfo_nnera Amoq3ho_ Corn ROF 12 Elect. Elect $476 $101 $25 $0 $381 $507 $31 1.08
Trans.&Dtat. S. Subs_atior_ Transformers Amorphous Core ROF 93 Elect Elect $087 $141 $35 $0 $554 $730 $43 1.08
AC 998 Chiller Eft. Chiller&TEa RI 117 Elect Elect $5,4_ .$1,287 $4,353 $619 $1,844 $5,749 $340 1.08
Trans.&Di_ N. Substation Transformers Arnoq)housCore ROF 49 £1ect. Elect $125 $20 $5 S0 $108 $133 $8 1.0_
Trens.&Dist. S. Substation Transfotmem AmorphousCore ROF 08 Elect Elect $986 $156 $39 $0 $648 $1,043 $57 1.08
Trans.&Diat. N. Substetion Transformers Amoq)housCore ROF 17 Elect. Elect $2,564 $405 $101 $0 $2,206 $2,713 $149 1.08
Motors NorthPlant Sewage Pump Eft. Motor ROF 801) Elect. Elect $109 $34 $0 $0 $81 $116 $6 1.08
Motors NorthPlant Sewage Pump Eft. Motor ROF 87b Elect Elect. $438 $137 $0 S0 $328 $483 $25 1.08
Trans.&Dist N. Substation Transformers AmorphousCore ROF 43 Elect Elect. $569 $85 $21 $0 $494 $800 $31 1.08
AC 929 Chiller Eft. Chiller&TEa RI 94 Elect. Elect $9,986 .$2,791 $8,383 $1,512 $3,405 $10,509 $523 1.05
AC 925 Chiller Eft. Chiller&TEa RI 92 ElectL Elect $22,884 -$6,396 $19,211 $3,465 $7,803 $24,082 $1,198 1.05
AC 505 Chiller Eft. Chiller&TEa RI 43 Elect Elect. $11,442 .$3,198 $9,605 $1,733 $3,g01 $12,041 $599 1.05
AC 966 Chiller Eft. Chiller&TES RI 105 Elect Elect $8,322 .$2,328 $6,986 $1,280 $2,837 $8,757 $430 1.05
Trans.&Oist N. Substation Transformers AmorphousCore ROF 71 Elect. Elect. $832 $165 $48 S0 $641 $673 $41 1.05
Trans.&Dist. N. Substation Transfom_era AmorphousCore ROF 61 Elect. Elect $832 $165 $46 S0 $941 $873 $41 1.05
Trans.&Dist. N. Substation Tra_ Amoq)housCore ROF 13 ElecL Elect $2,175 $328 $61 $0 $1,875 $2,282 $107 1.05
Trans.&Dist. N. Subslation Transformers Arnoq)housCore ROF 64 Elect Elect $829 $104 $26 $0 $529 $680 $31 1.05
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 97 Elect. Elect. $526 $08 $17 S0 $466 $552 $28 1.05
Trans.&Dist. N. Substation Tra_ AmorphousCore ROF 14 Elect. Elect. $928 $123 $31 $0 $816 $g69 $41 1.04
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 72 Elect. Elect $585 $92 $23 $0 $492 $607 $23 1.04
Trans.&Dist N. Substation Transformers Amorphous Core ROF 62 Elect. Elect $1,754 $277 $69 $0 $1,476 $1,822 $68 1.04
Trans.&Dist. N. Substation Transforrrmm Amorphous Core ROF 32 Elect Elect $174 $33 $8 S0 $138 $180 $e 1.04
Trans.&Dist. N. Substation Transformers A_us Core ROF 73 Elect_ Elect $541 $75 $19 $0 $465 $559 $19 103



Table 3.B
EROs Constitutingthe Minimum Life-Cycle Cost Efficiency Resource: Annuallzed Values of Costs and Savings

Annualized
Annualized Annualized Annualized Annualized Replacement Annualized Annualized Savings

Installed Energy Demand O&M Cost Total Net to
ERO Facility Description RI or Exisbng Resulting Cost Savings Savings Savings Savings Savings Savings Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

Trans.&Disc N. Substation Transformers Amor)housCore ROF 33 Elect. Elect $160 $29 $7 $0 $129 $166 $5 1.03
Trans.&DisC N. Substation Transformers Amor}housCore ROF 47 Elect. Elect $481 $88 $22 $0 $388 $498 $18 103
Trans.&Disc N. Substation Transformers Amor)hou$ Core ROF 7 Elect. Elect_ $963 $176 $44 $0 $775 $995 $33 1.03
Trans.&DisC S. Substation Transformers Amor)hous Core ROF 87 Elect_ Elect $463 $82 $21 $0 $375 $476 $15 1.03
Trans.&Disc S. Substation Tmnsfon_ers Amor_4_ousCore ROF 113 Elect Elect. $483 $82 $21 S0 $375 $478 $15 1.03
Trans.&DiSC N. Substation Transformers Arnor)hous Core ROF 69 Elect. Elect. $510 $77 $19 S0 $429 $526 $18 103
Trans.&Disc N. Substation Transformers Amof)hou$Core ROF 58 Elect Elect. $510 $77 $19 $0 $429 $526 $16 1.03
Trans.&Disc N. Substation Transformers Amor)hous Core ROF 76 Elect Elect. $1,047 $74 $18 $0 $986 $1,079 $32 1.03
Trans.&Disc S. Substation Transformers Amo_)hou$Core ROF 82 Elect_ Elect_ $82 $15 $4 $0 $66 $85 $2 103
Trans.&Disc N. Substation Transformers Amo__1ousCore ROF 2 Elect Elect. $76 $13 $3 $0 $62 $78 $2 1.03
Trans.&DisC S. Substatio_ Transformers Amo_housCore ROF 127 Elect Elect $472 $83 S18 $0 $406 $485 $13 1.03
Trans.&DisC N Substation Transfonnem Amot)hou$Core ROF 59 Elect Elect. $472 $63 $18 $0 $406 $485 $13 1.03
Trans.&DisC S. Substation Transformers Amor)hou$Core ROF 138 Elect Elect $453 $58 $14 S0 $395 $485 $12 1.03
Trans.&DisC S. Substation Transformers Amor)housCom ROF 115 Elect. Elect $88 $5 $1 $0 $84 $90 $2 102
Trans.&DisC N. Substation Transformers Amor_housCorn ROF 18 Elect. Elect $831 $4g $12 $0 $789 $851 $19 1.02
Tran$.&DisC N. Substatk)n Transformers Amor _ous Core ROF 77 Elect. Elect. $851 $89 $22 S0 $758 $869 $18 1.02
trans.&DisC S. Substation Transformem Amor)housCore ROF 119 Elect Elect $109 $4 $1 S0 $106 $111 $2 1.02
Trans&DisC S. Substation Transformers Arno_)houaCore ROF 130 Elect. Elect $1,081 $158 $40 $0 $905 $1,103 $22 1.02
Trans.&Disc S. Substation Transformers Amor)housCom ROF 107 Elect. Elect. $118 $7 $2 $0 $112 $120 $2 1.02
Trans.&DisC N. Substation Transformers Amor_housCoce ROF 35 Elect. Elect. $613 $112 $28 $0 $486 $625 $12 1.02
Trans.&DisC S. Subsl;Ition Transformers Amor)hous Core ROF 89 Elect Elect. $567 $98 $25 $0 q;_"-5 $578 $11 1.02
Trans.&DisC N Substation Transformers Amor_ousCom ROF 9 Elect. Elect. $1,134 $198 $49 $0 $911 $1,156 $22 1.02
Trans.&Disc S. Substation Transformers Amor)hous Core ROF 90 Elect Elect. $524 $86 $21 $0 $427 $534 $10 1.02
Trans.&Disc N. Substation Transformers Amor _ous Cotw ROF 79 Elect Elect $783 $48 $12 $0 $737 $798 $15 1.02
Trans.&Disc S. Substation Transformers Amcw)housCom ROF 131 Elect Elect_ $961 $115 $29 $0 $834 $978 $17 1.02
Trans.&DisC N. Substation Transfommm Amot)Ix)us Core ROF 10 ElecL Elect. $398 $49 $12 S0 $344 $405 $7 1.02

IbO Trans.&DisC N. Substation Transformers Amof )housCorw ROF 38 Elect. Elect_ $929 $114 $28 $0 $803 $945 $18 1.02
• Trans.&DisC N. Substation Transformers Amor)housCom ROF 74 Elect Elect. $411 $24 $8 $0 $387 $417 $7 102
-_1 Trans.&Disc S. Substation Transformers Amor_housCore ROF 130 Elect Elect. $373 $26 $6 $0 $346 $37g $8 1.02
_1_ Trans.&Disc S. Substation Transfonnem Amor )houl Core ROF gl Elect_ Elect $354 $38 $9 $0 $315 $35g $5 1.01

Trans.&Disc S. Substation Transformem Amor)housCore ROF 128 Elect. Bact. $717 $41 $10 $0 $675 $726 $10 1.01
Trans.&DisC N. Substabon Tmnsformem Amot)hous Core ROF 29 Elect. Elect. $414 $71 $18 $0 $330 $419 $5 1.01
Trans.&Disc N. Substabon Tmnsformem Arnor)housCom ROF 30 Elect Elect. $138 $24 $6 $0 $110 $140 $2 1.01
Trans.&Disc S. Substation Transfonnem Am(x)hoursCote ROF 103 Elect. Elect. $276 $47 $12 $0 $220 $27g $4 1.01
Trans.&DisC S. Substation Transfonnem Amor)housCom ROF 112 Elect Elect $138 $24 $8 $0 $110 $140 $2 101
Trans.&DisC N. Substati_ Tran_ Arnor_housCore ROF 5 Elect Elect. $382 $63 $16 S0 $309 $387 $5 1.01
Trans&Disc N. Subslatk_ Tra_ Amor)hous Core ROF 23 Elect Elect $53 $8 $1 $0 $47 $54 $1 1.01
Trans.&DisC S. Substation Tmnsfonnem Amor)housCore ROF 100 Elect ElecL $160 $18 $4 $13 $140 $162 $2 1.01
Trar_.&Disc N. Substation Transformem . Amor :_ou$ Cote ROF 50 Elect Elect $81 $2 $1 $0 $79 $82 $1 1.01
Trans.&DisC S. Substation Transfonnem Amor)housCom ROF 134 Elect Elect. $182 $5 $1 S0 $158 $185 $2 1.01
Trans.&DisC N, Substation Transformefli Amor)hous Core ROF 8 Elect Elect. $269 $31 $8 $0 $233 $272 $3 101
Trans.&DisC S. Substation Tra_ Arnor)housCom ROF 110 Elect. Elect. $897 $28 $7 S0 $873 $908 $11 1.01
Trans.&DisC N, Substation Transfommm Amor)hous Core ROF 44 Elect. Elect. $384 $12 $3 S0 $374 $389 $5 1.01
Trans.&Disc N, Substation Transformem Amor)hous Core ROF 20 Elect. Elect. $258 $8 $2 $0 $249 $259 $3 1.01
Trans.&DisC S. Substation Transformem Arnor)hou$Core ROF 94 Elect Elect. $435 $13 $3 $0 $423 $439 $5 1.01
Trans.&Disc S. Substation Transfommm Amor)hous Core ROF 108 Elect ElecIL $5,217 $152 $38 $0 $5,080 $5,271 $55 1.01
Trans.&DisC N. Substation Transformem Amor)hous Core ROF 39 Elect Elect $652 $19 $5 $0 $635 $659 $7 1.01
Trans.&DisC S. Substation Transformem Amor _houaCore ROF 120 Elect. Elect. $209 $4 $1 $0 $206 $211 $2 1.01
Trans.&DisC N. Substation Transformem Amor)houa Core ROF 52 Elect. Elect. $209 $4 $1 $0 $206 $211 $2 1.01
Trans.&DisC N. Substabon Transfonme,'s Amor)hous Core ROF 31 Elect Elect $71 $5 $1 $0 $65 $71 $1 1.01
Trans.&DisC N. Substation Transforrnem Amor)hoLmCore ROF 75 Elect Elect. $380 $12 $3 S0 $368 $383 $3 1.01
Trans.&DisC N. Substabon Transformers Amor _housCore ROF 86 Elect ElacL $380 $12 $3 $0 $368 $383 $3 1.01
Trans.&DiaL S. Subst_on Transformers Amor)hoLmCorn ROF 85 Elect_ Elect. $87 $7 $2 $0 $58 $68 $1 1.01
Trans.&Disc N. Substatk)n Transformers Arnor_ous Corn ROF 38 Elect Elect. $280 $13 $3 $0 $268 $282 $2 1.01
Trans.&DisC N. _ Tmnsfonnem Amor)housCore ROF 40 Ele¢tL Elect_ $287 $45 $11 $0 $233 $289 $2 1.01
Trans.&DisC N. Subst_on Transformem Amor)hous Core ROF 3 ElecL Elect_ $191 $30 $7 $0 $158 $192 $1 1.01
Trans.&DisC N. Substation Transformem Amor )hous Core ROF 25 Elect Elect $55 $4 $1 $0 $50 $58 $0 1.01
Trans.&DisC S, Substation Transformers Ama )housCore ROF 84 Elect Elect. $103 $17 $4 S0 $83 $104 $1 1.01
Trans.&DisC N. Substation Transformers Amor)hous Core ROF 27 Elect. Elect. $103 $17 $4 $0 $83 $104 $1 1.01
Trans.&DisC N. Substation Transformers Amor)housCom ROF 19 Elect. Elect_ $1,109 $18 $4 $0 $1,094 $1,116 $7 1.01
Trans.&DisC S. Substation Transfonners Amor)hous Con) ROF 88 Elect Elect $439 $11 $3 $0 $428 $442 $3 101
Trans.&DisC N. Substation Transformers Amor)hou$ Core ROF 8 Elect Elect. $220 $6 $1 $0 $214 $221 $1 1.01
Trans.&DisC N. S4Jbstation Transformers Amc, )housCore ROF 34 ElecL Elec_ $879 $22 $8 $0 $856 $884 $5 101
Trans.&DisC S. Substation Tran_ Amor)housCora ROF 105 Elect. Elect $1,684 $43 $11 $0 $1,641 $1,695 $10 1.01
Trans.&Disc S. Substation Transformem Amor )housCore ROF 109 Elect. Elect_ $104 $2 SO $0 $103 $105 $1 1.01
Trans.&Dist. N. Substation Transformers Amor )housCore ROF 15 Elect. Elect. $627 $9 $2 S0 $619 $830 $3 1.01



Table 3.8
EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Annualized Values of Costs and Savings

Annualized
Annualized Annualized Annualized Annualized Replacement Annualized Annualized Sav_ngs

Installed Energy Demand O&M Cost Total Net _o
ERO Facility Description RI or Existing Resulting Cost Savings Savings Savings Savings Savings Savings Inve_
Category Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (lgg3 $) Ratio

Tnms.&Dist S. Substa_on Tmnsfom_m Amoq_ous Corn ROF 83 Elect Elect $69 $2 $0 $0 $68 $70 S0 1.01
Tnms.&Dist N. Substabon Tmnsfonne_ Amo_hous Corn ROF 83 Elect Elect $365 $6 $I SO $360 $367 $2 1.00
Trans.&Oist N. Substation Transformers AmorphousCore ROF 24 Elect Elect $47 $2 SO $() $45 $47 SO 100
Tmrm.&Dist. S. Su_ Transfom_rs Amoq)housCore ROF 106 Elect. Elect $5,175 $124 $31 $0 $5,042 $5,196 $22 1.00
Trarm&D_¢ N. Substation Transformers Amoq_ous Core ROF 37 Elect Elect $1,380 $33 $8 $0 $1,344 $1,386 $8 1.00
Tmns.&Dist N. Su_ Tmnsfom_ Amo_hous Corn ROF 41 Elect Elect $250 $8 $2 $0 $252 $260 $1 1.00
Trans.&Dist S. Substabon Transformers Amo_ Core ROF 132 Elect. Elect. $745 $12 $3 SO $733 $748 $3 1.00
Trans&Dist N. Substation Tmnsforrnem AmorphousCore ROF (I) Elect Elect. $319 $5 $1 $0 $314 $320 $1 100
Trans.&D/st S Substalk)n Transformers AmorphousCore ROF 129 Elect Elect $837 $10 $2 SO $627 $840 $2 1.00
Tmns.&Dlst N, Substation Transformem AmorphousCore ROF 70 Elect Elect. $319 $5 $1 SO $314 $320 $1 1.00
Tmn$.&Dlst N. SubstalJon Transformers Impel SiliconSteel ROF 81 Elect Elect $823 $8 $2 SO $615 $826 $3 1.00
Trans.&Dist N. SU_ Tmnsfom_m AmorphousCore ROF 78 Elect Elect. $3,879 $59 $15 SO $3,819 $3,893 $14 1.00
Tnms.&Dis¢ N. Substation Transformers Amoq_hou$C,om ROF 22 Elect Elect $278 $6 $2 $(3 $271 $278 $1 1.00
Tmns.&Dist S. Substation Tmns/om_m AmorphousCorn ROF 101 Elect Elect $206 $5 $1 $O $203 $209 $1 1.00
Trans.&Dist. S. Substation Tmnsfom_m Amoq)housCore ROF 104 Elect Elect. $896 $16 $4 $(3 $681 $700 $2 1.00
Tmns.&Dist N Substabon Tmnsfon_em Amo_hous Corn ROF 26 Elect Elect $349 $8 $2 $0 $340 $350 $1 I_00
Trans.&Dist. S. Substabon Transformem Arno_ Core ROF 88 Elect Elect. $175 $4 $1 SO $170 $175 $1 1.00
Tmns,&DisL N. Subslatk)n Tmnsformem ImpvdSilicon Steel ROF 80 Elect Elect $717 $7 $2 SO $711 $719 $2 100
Trans.&Oist N. Substation Transformers AmorphousCore ROF 1 Elect Elect $33 SO SO SO $33 $33 SO 1,00
Trans.&Dist. S. Substation Tranofommm AmorphousCore ROF 102 Elect Elect $174 $4 $1 SO $170 $175 SO 1.00
Tmns.&Dist N. Substation Transformers AmorphousCorn ROF 11 Elect Elect. $83 $1 SO SO $82 $83 $0 1O0
Tmns,&Dist N Substatk)n Transfomwm Amoq_ous Core ROF 42 Elect Elect $249 $3 $1 $(3 $246 $249 $1 1.00
Trans.&Dist S Substation Transformers Amoq_h_Cora _ 121 Elect Elect $290 $23 $_ SO $263 $291 $1 1.00
Tran$&Dist S. Substat/on Transformers Amorphous Core ROF 122 Elect Elect $258 $12 $3 $O $243 $258 SO 1()0
Trans.&Diet. N. Substatkm Trans_=,_ers AmorphousCorn ROF 53 Elect Elect. $314 $30 $8 SO $277 $314 $1 1 00
Trans.&Dlst N. Substatk)n Tmnoformers Ammphous Corn ROF 26 Elect Elect $42 SO SO SO $41 $42 SO 1.00

Tnm$.&Dist N. Substatkm Tmn_ Amo_hous Corn ROF 4 Elect Elect $42 $0 $0 SO $41 $42 $O 1.00
Trans.&Dist. S SU_ Transformers Amo_ Core ROF 123 Elect Elect $229 $3 $1 SO $226 $229 SO 1,00

OO Tran$.&Dist S. Substation Tran_m Amoq_ous Cora ROF 135 Elect Elect $229 $3 $1 SO $22_ $229 SO 1.00
O Trans&Dist. N Subslatk)n Transformem AmorphousCore ROF 67 Elect Elect $367 $47 $12 SO $309 $387 SO 100

Trans.&Dh_ S. Subetatkm Transformers ImpvdSilicon Steel ROF 133 Elect Elect $1,53g $11 $3 SO $1,525 $1,540 SO 1.00

Totals $1,068,e08 $955,976 $539,574 $338,849 $351,985 S2,188,385 $1,117,777 2.05



Table 3.9
EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Cumulative Annual Energy and Demand Reductions

Cumulative Cumulative Individual
Cumulative Cumulative Full Full Cumulative Cumulative ERO

First-Year First-Year Implement. Implement. Net Savings Savings
Energy Demand Energy Demand Present to to

ERO Facility Descriplion Riot Existing Resulting Savings Savings Savings Savings Value investment Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBtu) (kVV-mo) (1993 $) Ratio Ratio

Controls R&D E-6 EMCS(exist.chill.) RI 6 Elect. Eled. 777 0 777 0 $109,069 13.39 13.39
Lighting 2 INC 2x60Ceil CFL 2-11 CEIL FIXT RI 13 Elect. Elect. 871 28 871 28 $129,964 13.39 13.34
Lighting 3 INC 2x60ceil CFL 2-11 CEIL FIXT RI 10 Elect. Elect. 10,650 3,240 10,650 3,240 $2,322,988 12.43 12.38
Envelope CLUB Heating/Cooling Weath. Package RI 4c Elect. Elect. 10,771 3,240 10,771 3.240 $2,340,884 12.38 7.96
Lighting 2 INC 60 Ceil CFL 11 CEIL FIXT RI 15 Elect. Elect. 11,509 3,506 11,.509 3,506 $2,506,783 11.80 7.30
Controls DGR E-3 EMCS(exist.chill.) RI 3 Elect. Elect. 11,722 3,506 11,722 3,506 $2,534,436 11.72 72.8
Lighting 1 2F40ES STD SENS RI 2b Elect. Elect. 11,974 3,648 11,974 3,648 $2,608,981 11.50 7.23
Lighting 3 INC 75 Ceil CFL 2-9 + BLST RI 12 Elect. Elect. 16,234 5,047 16,234 5,047 $3.281,389 9.60 6.05
Lighting 2 INC 75 Ceil CFL 2-9 + BLST RI 16 Elect. Elect. 16,323 5,079 16,323 5,079 $3,295,598 9.57 5.64
Controls ADMN E-1 EMCS(exist.chill.) RI 1 Elect. Elect. 16,815 5,079 16,815 5,079 $3,355,872 9.43 5.57
Lighting 2 EXIT INC (2x15) LED RI 11 Elect. Elect. 16,842 5,090 16,842 5,090 $3,377,853 9.39 5.51
Lighting 1 EXIT INC(2x15) LED RI 8 Elect. Elect. 17,251 5,254 17,251 5,254 $3,706,281 8.79 5.51
Lighting 5 INC 2-60 CFL 2-15 CEIL RI 2 Elect. Elect. 20 007 7,495 20 007 7,495 $4,435,674 7.83 5.19
Lighting 2 3F40ES STD 2F40ES ELC REF SENS RI 7b Elect. Elect. 20 281 7,577 20 281 7,577 $4,488,899 7.77 4.95
Lighting 1 INC 75 Can CFL 20 + BLST RI 9 Elect. Elect. 21 266 8,167 21 266 8,167 $4,695,357 7.55 4.87
Envelope Wherry Heating/Cooling CeilingInsulation RI lb Elect. Elect. 32.764 8,167 32764 8,167 $6.224,614 6.49 4.67
Envelope FAM HSG Heating/Cooling Refl. WindowTdmnt RI 2b Elect. Elect. 44 985 8,167 44 985 8,167 $7,843,835 5.96 4.51
Lighting 2 3F40ES STD 2F40ES ELC REF RI 7a Elect. Elect. 45 348 8,276 45 348 8,276 $7,911,628 5.94 4.49
Lighting 5 INC 1-60 CFL 15 CEIL RI 3 Elect. Elect. 46 656 8,836 46 656 8,838 $8,163,538 5.87 4.44
Controls COh/_ATN E-2 EMCS(exist.chill.) RI 2 Elect. Elect. 47 371 8,836 47 371 8,836 $8,245,328 5.85 4.38
Lighting 2 4F40 STD 3F32T8 ELC REF RI 9 Elect. Elect. 48 891 9,298 46 891 9,298 $8,482,952 5.78 4.17
Controls SHOP-ELC E-8 EMC.,S(exist.chill.) RI 8 Elect. Elect. 48 952 9,298 46 952 9,298 $8,489,772 5.78 4.10

CA) Lighting 2 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 49 122 9,359 49 122 9,359 $8,516,353 5.77 3.66

CIO Lighting 2 EXIT 2xPL9 LED RI 10 Elect. Elect. 49 332 9,443 49 332 9,443 $8,640,371 5.69 3.25
Controls MISC E-4 EMCS(exist.chill.) RI 4 Elect. Elect. 49 381 9,443 49 381 9,443 $8,645,271 5.69 3.23
Lighting 1 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 51 201 10,223 51 201 10,223 $8,926,875 5.53 3.22
Lighting 3 INC 100 Cell CFL 2-11 CEIL FIXT RI 8 Elect. Elect. 51 241 10,269 51,241 10,269 $8,934,656 5.53 3.20
Lighting 2 2F40ES STD 2F32T8 ELC SENS RI 3b Elect. Elect. 51 637 10,399 51 637 10,399 $9,005,407 5.49 3.19
Controls REC E-7 EMCS(exist.chill.) RI 7 Elect. Elect. 51 778 10,399 51 778 10,399 $9,019,475 5.48 3.13
Envelope BRK/ADM Heating/Ccx_ing Weath. Package RI 4b Elect. Elect. 52 382 10,399 52 382 10,399 $9,085,760 5.44 2.85
Lighting 1 3F40ES STD 2F40ES ELC REF SENS RI 5b Elect. Elect. 57072 13,214 57 072 13,214 $9,927,072 4.96 2.83
Lighting 2 EXIT INC (2x20) LED RI 12 Elect. Elect. 57 127 13,236 57 127 13,236 $9,939,640 4.95 2.80
Lighting 3 EXIT INC(2x20) LED R! 7 Elect. Elect. 57 155 13,247 57 155 13,247 $9,946,140 4.95 2.80
Lighting 1 3F40ES STD 2F40ES ELC REF RI 5a Elect. Elect. 62,863 16,671 62 863 16,671 $10,929,575 4.49 2.61
Lighting 3 2F40 STD 2F40ES ELC REF SENS RI 2b Elect. Elect. 62 946 16,700 62 946 16,700 $10,941,507 4.49 2.61
Envelope ADMIN Heating/Cooling Weath. Package RI 4a Elect. Elect. 64 383 16,700 64 383 16,700 $11,085,256 4.43 2.45
Envelope TLF Heating/Co_ing Refl. WindowTdmnt RI 2a Elect. Elect. 66,720 16,700 66 720 16,7130 $11,314,838 4.33 2.38
Lighting 1 4F40ES STD 3F40ES ELC REF RI 4 Elect. Elect. 67,015 16,854 67 015 16,854 $11,357,308 4.31 223
Boilers Multiple All Boilers Tune-up50 RI 3 NG,F.Oil NG,F.Oil 67 638 16,854 67 638 16,854 $11,377,042 4.29 2.13
Lighting 2 4F40ES STD 3F40ES ELC REF SENS RI 8b Elect. Elect. 67,727 16,922 67 727 16,922 $11,390,780 4.29 2.09
Lighting 3 3F40 STD 2F40 STD REF RI 4b Elect. Elect. 67,737 16,934 67 737 16,934 $11,392,324 4.29 1.99
Lighting 3 3F40 STD 2F40 STD REF RI 4a Elect. Elect. 67 747 16,945 67 747 16,945 $11,393,866 4.28 1.99
Lighting 3 2F40 STD 2F40ES ELC REF RI 2a Elect. Elect. 69 246 17,464 69 246 17,464 $11,558,482 4.18 1.98
Transport. Vehicles Various CNG Vehicle RI Gas/Dieset NG,Diesei 70,514 17,464 70 514 17,464 $12,813,216 3.60 1.97
Motors CLUB Fan Motor Eft.Motor RI 5a Elect. Elect. 70,531 17,472 70 531 17,472 $12,815,154 3.60 1.95
Motors PLT-BLD Fan Motor Eft.Motor RI 16a Elect. Elect. 70,536 17,475 70 536 4.7,475 $12,815,752 3.60 1.94
Motors RESTRNT Fan Motor Eft.Motor RI 19a Elect. Elect. 70,540 17,476 70 540 17,476 $12,816,174 3.60 1.94
Motors CHAPEL Fan Motor Eft.Motor RI 3a Elect. Elect. 70,553 17,482 70 553 17,482 $12,817,704 3.60 1.94
Motors CLINIC Fan Motor Eft.Motor RI 4a Elect. Elect. 70,560 17,486 70 560 17,486 $12,818,589 3.60 1.94
Motors TRAlNG Fan Motor Eft.Motor RI 25a Elect. Elect. 70,604 17,507 70 604 17,507 $12,823,655 3.60 1.94
Motors STOR-UH Fan Motor Eft.Motor RI 23a Elect. Elect. 70,651 17,529 70 651 17,529 $12,829,123 3.60 1.94
Molors TERMINL Fan Molor Eft.Motor RI 24a Elect. Elect. 70,748 17,574 70 748 17,574 $12,840,331 3.59 1.94
Motors COMCATN Fan Motor Eft.Motor RI 6a Elect. Elect. 70,841 17,617 70 841 17,617 $12,851,076 3.59 1.94
Motors GROCERY Fan Motor Eft.Motor RI 9a Elect. Elect. 70,935 17,661 70 935 17,661 $12,661,980 3.58 1.94
Motors HOSPITL Fan Motor Eft.Motor RI 11a Elect. Elect. 71,017 17,700 71 017 17,700 $12,871,504 3.58 1.94
Motors REC Fan Motor Eft.Motor RI 18a Elect. Elect. 71,065 17,722 71 065 17,722 $12,877,069 3.58 1.94
Motors DGR Fan Motor Elf. Motor RI 7a Elect. Elect. 71,232 17,801 71 232 17,801 $12,896,425 3.57 1.94
Motors MTRPOOL Fan Motor Eft.Motor RI 14a Elect. Elect. 71,289 17,827 71 289 17,827 $12,903,063 3.57 1.94
Motors ADMIN Fan Motor Eft.Motor RI la Elect. Elect. 72,274 18,290 72 274 18,290 $13,017,384 3.53 194



Table 3.9
EROs Constituting the Minimum Life-Cycle Cost EfficiencyResource: Cumulative Annual Energy and Demand Reductions

Cumulative Cumulative individual
Cumulative Cumulative Full Full Cumulative Cumulative ERO

First-Year First-Year Implement. Implement. Net Savings Savings
Energy Demand Energy Demand Present to to

ERO Facility Description RI or Existing Resulting Savings Savings Savings Savings Value Investment Investment
Catego_/ Type Equipment of ERO ROF ID Fuel Fuel (MBtu) (kW-mo) (MBIu) (kW-mo) (1993 $) Ratio Ratio

Motors WHS Fan Motor Eft.Molor RI 26a Elect. Elect. 72,625 18,454 72,625 18,454 $13,058,049 3.52 1.94
Motors BRK/ADIM FanMotor Eft.Motor RI 2a Elect. Elect. 72,882 18,574 72,882 18,574 $13,087,815 3.51 194
Motors MWR Fan Motor Eft.Motor RI 15a Elect. Elect. 73,010 18,634 73,010 18,634 $13,102,682 3.50 1.94
Motors SHOP-ELEC FanMotor Eft.Motor RI 22a Elect. Elect. 73,196 18,722 73,196 18,722 $13,124,313 3.50 1.94
Motors HSG-FAM FanMotor Eft.Motor RI 12a Elect. Elect. 73,210 18,728 73,210 18,728 $13,125,909 3.50 1.94
Motors HANGER FanMolor Eft.Motor RI 10a Elect. Elect. 73,339 18,789 73,339 18,789 $13,140,872 3.49 1.94
Motors R&D FanMotor Eft.Motor RI 17a Elect. Elect. 73,400 18,817 73,400 18,817 $13,147,984 3.49 1.94
Motors DINING FanMolor Eft.Motor RI 8a Eioct. Elect. 73,492 18,860 73,492 18,860 $13,158,597 3.49 1.94
Motors SHOP Fan Motor Eft.Motor RI 21a Elect. Elect. 73 529 18,878 73,529 18,878 $13,162,967 3.48 1.94
Motors SECURITY FanMotor Eft.Motor RI 20a Elect. Elect. 73.572 18,898 73,572 18,898 $13,167,947 3.48 1.94
Motors MISC FanMotor Eft.Motor RI 13a Elect. Elect. 73 577 18,900 73,577 18,900 $13,168,491 3.48 1.94
Lighting 2 2F40ES STD 2F32T8 ELC RI 3a Elect. Elect. 74 091 19,070 74,091 19,070 $13.233,907 3.46 1.93
HVAC FamilyHousing Air SourceHr. Pump Gmd-CptdHr. Pump ROF 1 Elect. Elect. 74 091 19,070 75,923 19,070 $14,530,606 3.07 1.80
Motors NorthPlant Sewage Pump Eft.Motor RI 82a Elect. Elect. 74.112 19,070 75,945 19,070 $14,532,375 3.07 1.79
Motors SouthPlant SewagePump Eft.Motor RI 77a Elect. Elect. 74 123 19,070 75,955 19,070 $14,533,259 3.07 1.79
Motors NorthPlant Sewage Pump Eft.Motor R! 83a Elect. Elect. 74 128 19,070 75,961 19,070 $14,533,702 3.07 1.79
Motors South Plant Sewage Pump Eft.Motor RI 79a Elect. Elect. 74 165 19,070 75,998 19,070 $14,536,797 3.07 1.79
Motors South Plant SewagePump Eft.Motor RI 72a Elect. Elect. 74 A67 19,070 76,000 19,070 $14,536,974 3.07 1.79
Motors SouthPlant Sewage Pump Eft.Motor RI 71a Elect. Elect. 74.168 19,070 76,001 19,070 $14,537,062 3.07 1.79
Motors South Plant Sewage Pump Eft.Motor RI 76a Eked. Elect. 74 176 19,070 76.009 19.070 $14,537,725 3.07 1.79
Motors REC ChilledWater Pump Eft.Motor ROF 42b Elect. Elect. 74,176 19,070 76,013 19,070 $14,538,050 3.07 1.77
Motors CLINIC Chilled Water Pump Eft.Motor ROF 30b Elect. Elect. 74 176 19,070 76,016 19,070 $14,538,315 3.07 1.77

t_ Motors MISC Chilled Water Pump Eft.Molor ROF 38b Elect. Elect. 74 176 19,070 76,020 19,070 $14,538,579 3.07 1.77

_O Motors SHOP-ELEC Chilled Water Pump Eft.Motor ROF 44b Elect. Elect. 74 176 19,070 76,037 19,070 $14,539,930 3.07 1.77
ro Motors CHAPEL Chilled Water Pump Eft.Motor ROF 29b Elect. Elect. 74 176 19,070 76,046 19,070 $14,540,592 3.07 1.77

Motors DGR ChilledWater Pump Eft.Motor ROF 33b Elecl. Elect. 74 178 19,070 76,082 19,070 $14,543,412 3.07 1.77
Motors SECURITY Chilled Water Pump Eft.Molor ROF 43b Elect. Elect. 74 176 19,070 76,089 19,070 $14,543,909 3.07 1.77
Motors R&D Chilled Water Pump Eft.Motor ROF 41b Elect. Elect. 74 176 19,070 76,109 19,070 $14,545,445 3.07 1.77
Molors ADMIN ChilledWater Pump Eft.Motor ROF 27b Elect. Elect. 74 176 19,070 76,390 19,070 $14,567,197 3.07 1.77
Motors WHS CondenserPump Eft.Motor ROF 6313 Elect. Elect. 74 176 19,070 76,395 19,070 $14,567,594 3.07 1.77
Motors BRK/ADM CondenserPump Eft.Motor ROF 55b Elect. Elect. 74 176 19,070 76,400 19,070 $14,567,992 3.07 1.77
Motors BRK/ADM CondenserPump Eft.Motor ROF 56b Elect. Elect. 74 176 19,070 76,405 19,070 $14,568,389 3.07 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 500 Elect. Elect. 74 176 19,070 76,446 19,070 $14,571,566 3.07 1.77
Motors BRK/ADM CondenserPump Eft.Motor ROF 57b Elect. Elect. 74 176 19,070 76,451 19,070 $14,571,963 3.06 1.77
Motors ADMIN CondenserPump Eft.Molor ROF 52b ElecL Elect. 74 176 19,070 76,456 19,070 $14,572,361 3.06 1.77
Motors DGR CondenserPump Eft.Motor ROF 58b Elect. Elect. 74,176 19,070 76,466 19,070 $14,573,089 3.06 1.77
Motors MWR CondenserPump Eft.Motor ROF 61b Elect. Elect. 74,176 19,070 76,474 19,070 $14,573,751 3.06 1.77
Motors TRAING CondenserPump Eft.Motor ROF 62b Elect. Elect. 74,176 19,070 76,479 19,070 $14,574,082 3.06 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 51b Elect. Elect. 74,176 19,070 76,485 19,070 $14,574,545 3.06 1.77
Motors BRKJ_ Condenser Pump Eft.Motor ROF 54b Elect. Elect. 74,176 19,070 76,523 19,070 $14,577,557 3.06 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 49b Elecl. Elect. 74,176 19,070 76,576 19,070 $14,581,595 3.06 1.77
Motors ADMIN CondenserPump Eft.Motor ROF 53b Elect. Elect. 74,176 19,070 76,668 19,070 $14,588,711 3.06 1.77
Motors HOSPITL CondenserPump Eft.Motor ROF 60b Elect. Elect. 74,176 19,070 76,695 19,070 $14,590,829 3.06 1.77
Motors DINING CondenserPump Eft. Motor ROF 59b Elect. Elect. 74,176 19,070 76,702 19,070 $14,591,359 3.06 1.77
Motors PLT-BLD ChilledWater Pump Eft.Motor ROF 40b Elect. Elect. 74,176 19,070 76,769 19,070 $14,596,589 3.06 1.77
Motors WHS ChilledWater Pump Eft.Motor ROF 48b Elect. Elect. 74,176 19,070 76,818 19,070 $14,600,362 3.08 1.77
Motors BRK/ADM Chi!ledWater Pump Eft.Motor ROF 28b Elect. Elect. 74,176 19,070 76,883 19,070 $14,605,400 3.06 1.77
Motors MWR ChilledWater Pump Eft.Molor ROF 39b Elect. Elect. 74,176 19,070 76,919 19,070 $14,608,179 3.06 1.77
Motors DINING ChilledWater Pump Eft.Motor ROF 34b Elect. Elect. 74,176 19,070 76,946 19,070 $14,610,252 3.06 1.77
Motors COMCATN ChilledWater Pump Eft.Motor ROF 32b Elect. Elect. 74,176 19,070 76,952 19,070 $14,610,715 3.06 1.77
Motors GROCERY ChilledWater Pump Eft.Motor ROF 35b Elect. Elect. 74,176 19,070 76,966 19,070 $14,611,774 3.06 1.77
Motors HOSPITL ChilledWater Pump Eft.Motor ROF 37b Elect. Elect. 74,176 19,070 76,993 19,070 $14,613,892 3.08 1.77
Motors HANGER ChilledWater Pump Eft.Motor ROF 36b Elect. Elect. 74,176 19,070 77,009 19,070 $14,615,150 3.05 1.77
Motors TERMINL ChilledWater Pump Eft.Molor ROF 46b Elect. Elect. 74,176 19,070 77,025 19,070 $14,616,341 3.05 1.77
Motors TRAING ChilledWater Pump Eft.Molor ROF 47b Elecl. Elect. 74,176 19,070 77,040 19,070 $14,617,532 3.05 1.77
Motors STOR-UH ChilledWater Pump Eft.Motor ROF 45b Elect. Elect. 74,176 19,070 77,043 19,070 $14,617,763 3.05 1.77
Motors CLUB ChilledWater Pump Eft.Motor ROF 31b Elect. Elect. 74,176 19,070 77,046 19,070 $14,617,961 3.05 1.77
Lighting 3 4F40 STD 3F32T8 ELC REF RI 6 Elect. Elect. 74,183 19,078 77,052 19,078 $14,618,858 3.05 1.74
Lighting 2 4F4OESSTD 3F4OESELC REF RI 8a Elect. Elect. 76,600 20,927 79,469 20,927 $14,923,956 2.98 1.73
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Wtr. Heating CapehartHsg Water Heater Desuperheater RI 1 Elect. Elect. 83,310 20 927 86,179 20,927 $15,176,920 2.92 1.72
Lighting 4 4F40ES STD 3F40ES ELC REF RI 4 Elect. Elect. 83,391 20 989 86,260 20,989 $15,187,013 2.92 1.72
Envelope TRAING Heating/Cooling Weath. Package RI 4d Elect. Elect. 83,435 20 989 86,304 20,989 $15,190,081 2.92 1.71
Lighting 1 1F40ES STD 1F32T8ELC RI 1 Elect. Elect. 83,442 20 993 86,311 20,993 $15,190,916 2.92 1.70
AC 536 Chiller EfT.Chiller&TES RI 52 Elect. Elect. 83,483 21 719 86,353 21,719 $15,220,956 2.91 1.66
AC 534 Chiller Eft.Chiller&TES RI 49 Elect. Elect. 83 513 22 236 86,382 22,236 $15,242,414 2.91 1.66
AC 431 Chiller Eft.Chilier&TES RI 38 Elect. Elect. 83 572 23 272 86,441 23,272 $15,285,329 2.90 1.66
Lighting 3 4F4OESSTD 3F40ES ELC REF RI 5 Elect. Elect. 83 954 23 589 86,824 23,589 $15,331,397 2.89 1.65
Lighting 4 3F40ES STD 2F40ES ELC REF RI 3 Elecl. Elect. 84.100 23 764 86,969 23,764 $15,350,557 2.88 1.62
AC 533 Chiller Eft.Chiller&TES RI 47 Elect. Elect. 84,155 24 215 87,025 24,215 $15,366,722 2.88 1.59
Envelope FAM HSG Heating/Cooling Weath. Package RI 4e Elect. Elect. 86 160 24 215 89,030 24,215 $15,492,904 2.85 1.59
AC 800 Chiller Eft.Chiller&TES R! 87 Eled. Elect. 86,162 25 063 89,031 25,063 $15,526,880 2.84 1.58
AC 967 Chiller Eft.Chiller&TES RI 101 Elect. Elect. 86 162 25 251 89,032 25,251 $15,534,430 2.84 1.58
AC 329 Chiller Eft.Chiller&TES RI 19 Elect. Elect. 86 163 25 439 89,032 25,439 $15,541,980 2.83 1.58
AC 312 Chiller Eft.Chiller&TES RI 14 Elect. Elect. 86,163 25 731 89,033 25,731 $15,553,682 2.83 1.58
AC 330 Chiller Eft.Chiller&TES RI 21 Elect. Elect. 86164 26 296 89,034 26,296 $15,576,332 2.83 1.58
AC 425 Chiller Eft.Chiller&TES RI 34 Elect. Elect. 86 165 26 531 89,034 26,531 $15,585,770 2.82 1.58
AC 561 Chiller Eft.Chiller&TES RI 62 Elect. Elect. 86,166 27 049 89,035 27,049 $15,606,533 2.82 1.58
AC 562 Chiller Eft.Chiller&TES RI 63 Elect. Elect. 86,167 27 567 89,036 27,567 $15,627,295 2.81 1.58
AC 535 Chiller Eft.Chiller&TES RI 50 Elect. Elect. 86,193 27 857 89,062 27,857 $15,637.292 2.81 1.55
AC 535 Chiller Eft.Chiller&TES RI 51 Eled. Elect. 86,240 28 375 89,110 28,375 $15,655,142 2.81 1.55
AC 1364 Chiller Gas Chiller/Cogen. RI 122 Elect. NG 87,730 29 816 90,599 29,816 $15,753,133 2.78 1.53

oo AC 501 Chiller Eft.Chiller&TES RI 40 Elect. Elect. 87,772 30 423 90,642 30,423 $15,773,551 2.77 1.52

AC 502 Chiller Eft.Chiller&TES RI 41 Elect. Elect. 87,815 31 031 90,685 31,031 $15,793,968 2.77 1.52
O,t AC 503 Chiller Eft.Chiller&TES RI 42 Elect. Elect. 87,858 31 638 90,727 31,638 $15,814,385 2.76 152

AC 313 Chiller Eft.Chiller&TES RI 15 Elect. Elect. 87,667 33 239 90,537 33,239 $15,873,836 2.74 1.45
AC 800 Chiller Eft.Chiller&TES RI 88 Elect. Elect. 87,499 34 651 90,368 34,651 $15,926,292 2.73 1.45
AC 722 Chiller Eft.Chiller&TES RI 78 Elect. Elect. 87,433 35 200 90,303 35,200 $15,946,692 2.72 1.45
AC 732 Chiller Eft.Chiller&TES RI 80 Elect. Elect. 87,387 35 585 90,257 35,585 $15,960,972 2.72 1A5
AC 629 Chiller Eft.ChUler&TES RI 69 Elect. Elect. 87,355 35 860 90,224 35,860 $15,971,172 2.71 1.45
AC 710 Chiller EfT.Chiller&TES Ri 77 Elect. Elect. 87,322 36 134 90,191 36,134 $15,981,372 2.71 1.45
AC 408 Chiller EfT.Chiller&TES RI 30 Elect. Elect. 87,265 38 448 90,154 36,448 $15,993,029 2.71 1.45
AC 430 Chiller EfT.Chiller&TES RI 37 Elect. Elect. 87,247 36 762 90,116 36,762 $16,004,665 2.70 1.45
AC 575 Chiller Eft.Chiller&TES RI 64 Elect Elect. 87,177 37 350 90,046 37,350 $16,026,542 2.70 1.45
AC 967 Chiller Eft.Chiller&TES R! 102 Elect. Elect. 87,095 38 041 89,964 38,041 $16,052,188 2.69 1.45
AC 750 Chiller Eft.Chiller&TES R! 85 Elect. Elect. 86,978 39 022 89 847 39,022 $16,088,616 2.68 1.45
AC 946 Chiller Eft.Chiller&TES RI 97 Elect. Elect. 86,884 39 806 89,753 39,806 $16,117,758 2.67 1.45
AC 330 Chiller Eft.Chilter&TES RI 20 Elect. Elect. 86,837 40 199 89 706 40,199 $16,132,329 2.67 1.45
AC 560 Chiller Eft.Chiiler&TES RI 61 Elect. Elect. 86,790 40 591 89 660 40,591 $16,146,901 2.66 1.45
AC 751 Chiller Eft.Chiller&TES RI 86 Elect. Elect. 86,730 41 101 89,599 41,101 $16,165,843 2.66 1.45
AC 425 Chiller Eft.Chiller&TES RI 35 Elect. Elect. 86,678 41 533 89 547 41,533 $16,181,871 2.65 1.45
AC 250 Chiller Eft.Chiller&TES RI 9 Elect. Elect. 86,542 42 S71 89 412 42 671 $16,224,128 2.64 1.45
AC 318 Chiller Eft.Chiller&TES RI 17 Elect. Elect. 86,496 43 363 89.365 43 063 $16,238,699 2.64 1.45
AC 984 Chiller Eft.Chiller&TES RI 104 Elect. Elect. 86,439 43 534 89 309 43 534 $16,256,185 2.63 1.45
AC 559 Chiller Eft.Chiller&TES R! 50 Elect. Elect. 86,383 44 005 89 253 44 005 $16.273,670 2.63 1.45
AC 673 Chiller Eft.Chiller&TES RI 73 Elect. Elect. 86,355 44 240 89,225 44 240 $16,282,413 2.63 1.45
AC 530 Chiller Eft.Chiller&TES RI 46 Elect. Elect. 86.299 44 711 89 168 44 711 $16,299,898 2.62 1.45
AC 945 Chiller Eft.Chiller&TES RI 96 Elect. Elect. 86.243 45 182 89112 45 182 $16,317,384 2.62 1.45
AC 991 Chiller Eft.Chiller&TES RI 111 Elect. Elect. 86,244 45 408 89 113 45 408 $16,324,347 2.61 1.45
AC 1493 Chiller Eft.Chiller&TES R! 130 Elect. Elect. 86,244 45 071 89 114 45 671 $16,332,470 2.61 1.45
AC 810 Chiller Eft.Chiller&TES RI 89 Elect. Elect. 86.245 45 860 89 114 45 860 $16,338,273 2.61 1.45
AC 402 Chiller Eft.Chiller&TES RI 28 Elect. Elect. 86,246 46 D48 89 115 46 048 $16,344,075 2.61 1.45
AC 989 Chiller Eft.Chiller&TES RI 108 Elect. Elect. 86,249 47 D84 89 118 47 084 $16,375,989 2.60 1.45
AC 424 Chiller Eft.Chiller&TES RI 33 Elect. Elect. 86,249 47 272 89,119 47 272 $16,381,791 2.60 1.45
AC 957 Chiller Eft.Chiller&TES RI 98 Elect. Elect. 86,250 47 460 89,119 47 460 $16,387,593 2.60 1.45
AC 990 Chiller Eft. Chiller&TES Ri 109 Elect. Elect. 86,251 47 Z43 89,120 47 743 $16,396,297 2.50 1.45
AC 1369 Chiller Eft.Chiller&TES RI 124 Elect. Elect. 86,252 48 025 89,121 48 025 $16,405,001 2.59 1.45
AC 965 Chiller Eft.Chiller&TES RI 100 Elect. Elect. 86,253 48 496 89,122 48 496 $16,419,507 2.59 1.45
AC 3656 Chiller Eft.Chiller&TES RI 133 Elect. Elect. 86,254 48 732 89,123 48 732 $16,426,760 2.59 1.45
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Lighting 1 2F40ES STD 2F32T8 ELC RI 2a Elect. Elect. 86,563 48,906 89,432 48,906 $16,457,980 2.58 1.43
Lighting 2 2F96 STD 2F96ES ELC REF RI 5 Elect. Elect. 86,614 48,948 89,483 48,948 $16,462,194 2.58 1.42
Lighting 3 2F96 STD 2F96ES ELC REF RI 3 Elect. Elect. 88,242 50.295 91,111 50,295 $16,593,911 2.55 1.42
Lighting 2 1F40ES STD 1F32T8 ELC RI 1 Elect. Elect. 88,444 50,478 91 313 50,478 $16,613,390 2.54 1.38
AC 440 Chiller Eft. Chiller&TES R! 39 Eled. Elect. 88,373 50,831 91 243 50,831 $16,625,810 2.54 1.38
AC 537 Chiller Eft.Chiller&TES RI 53 Elect. Eled. 88,317 51,430 91 186 51,430 $16,641,826 2.53 1.35
AC 523 Chiller Eft.Chiller&TES RI 45 Elect. Elect. 88,272 51,626 91 141 51,628 $16,648,409 2.53 1.34
Lighting 4 2F40ES STD 2F32T8 ELC RI 1 Elect. Elecl. 88,327 51,665 91 196 51,665 $16,653,235 2.53 1.32
Motors Nodh Plant SewagePump Eft.Motor ROF 81b Elect. Elect. 88,327 51,665 91,203 51,665 $16.653,608 2.53 1.29
AC 969 Chiller Eft. Chiller&TES RI 103 Elect. Elect. 88.279 51,916 91 156 51,916 $16,659,325 2.53 127
AC 990 Chiller Eft.Chiller&TES R! 110 Elect. Elect. 88,205 52,308 91 081 52,308 $16,668,257 2.52 1.27
AC 576 Chiller Eft.Chiller&TES RI 65 Eled. Elect. 88,130 52,700 91.006 52,700 $16,677,189 2.52 1.27
AC 533 Chiller Elf. ChilI_&TES RI 48 Elect. Elect. 87,868 54,074 90 744 54,074 $16,708,452 2.51 12-7
AC 3655 Chiller Elf. Chiller&TES RI 132 Elect. Elect. 87,793 54,466 90 670 54,466 $16,717,384 2.50 1.27
AC 989 Chiller Eft.Chiller&TES RI 107 Elect. Elect. 87,001 58,625 89 877 58,625 $16,812,064 2.46 1.27
AC 265 Chiller Eft.Chiller&TES RI 12 Elect. Elecf. 86,889 59,213 89 765 59,213 $16,825,462 2.46 1.27
AC 734 Chiller Elf. Chiller&TES RI 81 Elect. Elect. 65,842 59,457 89 716 59,457 $16,831,000 2.46 1-27
AC 1316 Chiller Eft. Chiller&TES RI 118 Eled. ElecL 86,782 59,770 89 659 59,770 $16.838,146 2.46 12-7
AC 558 Chiller Eft.Chiller&TES RI 59 Elect. Elect. 86,663 60,398 89 539 60,398 $16,852,437 2.45 1.27
AC 400 Chiller Eft.Chiller&TES RI 26 Elect. Elect. 86,543 61,026 89 419 61,026 $16,866,728 2.44 1.27
AC 1353 Chiller Eft.Chiller&TES RI 119 Elect. Elect. 86,483 61,340 89 360 61,340 $16,873,874 2.44 1.27
AC 1365 Chiller Eft.Chiller&TES RI 123 Elect. Elect. 86,244 62,595 89 120 62,595 $16,902,457 2.43 1.27

¢_ AC 996 Chiller Eft.Chiller&TES RI 115 Elect. Elect. 86,184 62,909 89 060 62,909 $16,909,602 2.43 12-7
_0 AC 727 Chiller Eft. Chiller&TES RI 79 Elect. Elect. 86,095 63,380 88 971 63,380 $16,920,321 2.43 1.27
41_ AC 1492 Chiller Eft.Chiller&TES RI 129 Elect. Elect. 65,050 63,615 88 926 63,615 $16,925,680 2.42 1.27

AC 992 Chiller Eft. Chiller&TES RI 113 Elect. Elect. 86 D05 63,851 88 881 63,851 $16,931,039 2.42 12-7
AC 423 Chiller Elf. Chiller&TES RI 32 Elect. Elecl. 86 296 65,542 89 172 68,542 $17,027,676 2.38 1.24
Wtr. Heating Temp.Lod.Fac. WH-1 SolarWater Heater RI 4 Elect. Elect. 86 657 68,542 89 534 68,542 $17,036,009 2.38 12-4
Wtr. Heating Wherry Hsg WH-1 SolarWater Heater RI 3 Elect. Eled. 90,665 68,542 93 541 68,542 $17,128,334 2.35 12-4
Wtr. Heating APPR PFY50 WH-1 SolarWater Healer RI 1 Elect. Elect. 90 687 68,542 93 563 68,542 $17,128,834 2.35 1.24
AC 3659 Chiller Eft.Chiller&TES RI 135 Elect. Elect. 90546 69,248 93;422 69.248 $17,143,626 2.34 1.23
Wlr. Heating 504 Water Healer Solar Water Heater RI ld Elect. Elect. 90 749 69,246 93 626 69,248 $17,147,875 2.34 1.21
Wtr. Heating 502 Water Heater SolarWater Heater RI lb Elect. Eled. 90 953 69,248 93 829 69,248 $17,152,091 2.34 1.21
Wtr. Heating 503 Water Healer SolarWater Heater RI lc Elect. Eled. 91 156 69.248 94 033 69.248 $17,155,307 2.33 1.21
Wtr. Heating 501 Water Heater Solar Water Healer RI la Elect. Elec/. 91 360 69,248 94,236 69,248 $17,160,523 2.33 1.21
Lighting 2 1F40 STD 1F32T8 ELC REF RI 2 Elect. Eled. 91 841 69,422 94,717 69,422 $17,176,014 2.33 1.21
Wlr. Healing 505 Water Heater Solar Water Heater RI le Elect. Eled. 92 024 69,422 94,901 69,422 $17,181,401 2.32 1.18
Wtr. Heating 506 Water Heater SolarWater Heater RI If Elect. Eled. 92 208 69,422 95,085 69,422 $17,184,788 2.32 1.18
AC 404 Chiller Eft. Chiller&TES RI 29 Elect. Elect. 92 068 69,841 94,944 69,841 $17,191,827 2.32 1.18
Controls WHS E-9 EMCS(extst.chill.) RI 9 Elect. Elect. 92 125 69,841 95,002 69,841 $17,192,999 2.32 1.18
Mcdom NorthPlant SewagePump Elf. Motor ROF 86b Elect. Elect. 92 125 69,641 95,016 69,641 $17,193,549 2.32 1.16
AC 548 Chiller Elf. Chiller&TES Ri 55 Elect. Eled. 91 981 70,476 94,871 70,476 $17.203,843 2.31 1.16
AC 330 Chiller Eft.Chiller&TES RI 22 Elect. Elec/. 91 938 72,477 94,828 72,477 $17,234,584 2.30 1.16
AC 425 Chiller Elf. Chiller&TES RI 36 Elect. Elect. 91 869 75,679 94,759 75,679 $17.283,770 22.7 1.16
AC 415 Chiller Eft. Chiller&TES RI 31 Elect. Elect. 91 853 76,412 94,744 76.412 $17,295,041 226 1.16
AC 556 Chiller Eft.Chiller&TES RI 57 Elect. Elect. 91 781 76,610 94,672 76,610 $17,297,880 226 1.15
AC 557 Chiller Eft.Chiller&TES RI 58 Elect. Elect. 91 758 76,673 94,649 76,673 $17298,571 2.26 1.12
Motors LiltStation Lift StationPump Elf. Motor ROF 91b Elect. Elect. 91 758 76,673 94,682 76,673 $17,299,742 226 1.12
Molors LiltStation Lift StationPump Eft.Motor ROF 89b Elect. Elect. 91 758 76,673 94,704 76,673 $17,300,455 22.6 1.12
Motors LiltStation Lift Station Pump Eft.Motor ROF 88b Elect. Elect. 91 758 76,673 94,722 76,673 $17,301,006 22.6 1.12
Motors Lilt Station Lift StationPump Elf. Moter ROF 90b Elect. Elect. 91 758 76,673 94,731 76,673 $17,301,311 226 1.12
Motors NorthPlant SewagePump Eft.Motor ROF 85b Elect. Elect. 91 758 76,673 94,734 76,673 $17,301,404 226 1.11
Trans.&Dist. N. Substation Transformers Amo.-phousCore ROF 51 Elect. ElecL 91 758 76,673 94,749 76,679 $17,301,918 226 1.10
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 65 Elecl. Elecl. 91 758 76,673 94,757 76,682 $17,302,175 22.6 1.10
Trans.&Dist. S. Substation Transformers AmorphousCore ROF 116 Elect. Elect. 91 758 76.673 94,764 76,685 $17,302,432 226 1.10
AC 1380 Chiller Elf. Chiller&TES RI 125 Elect. Elect. 91 807 78,933 94,813 78,945 $17,322,240 22-4 1.10
AC 989 Chiller Eft.Chiller&TES RI 108 Elect. Elect. 91 971 86,525 94,977 86,537 $17,388,782 2.19 1.10
Lighling 2 2F40 STD 2F40ES ELC REF RI 4 Elect. Elect. 92 000 86,551 95,006 86,563 $17,389,489 2.19 1.08
Trans.&Dist. N. Substation Transformers AmorphousCore ROF 16 Elect. Elect. 92 000 86,551 95,028 86,572 $17,390,506 2.18 1.08
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Trans.&Dist. S. Substation Transformers Amorphous Core ROF 95 Elect. Elect. 92 000 86 551 95,050 86,581 $17,391,463 2.18 1O8
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 117 Elect. Elect. 92 000 86 551 95,058 86,584 $17,391,632 2.18 1.08
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 48 Elect. Elect 92 000 86 551 95,061 86,585 $17,391,781 2.18 1.07
Trans.&Dist. S. Substation Transfom-,ers Amorphous Core ROF 118 Elect. Elect. 92 000 86 551 95,068 86,588 $17,391,929 2.18 107
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 92 Elect. Elect. 92 000 86 551 95,074 86,590 $17,392,169 2_18 1.06
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 12 Elect. Elect. 92 000 86 551 95,086 86,595 $17,392,648 218 1.05
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 93 Elect. Elect. 92 000 86 551 95,104 86,602 $17,393,326 2.18 1.06
AC 998 Chilie- Eft. Chiller&TES RI 117 Elect. Elect. 92 024 87 418 95,129 87,469 $17,398,642 2.18 1.06
Trans.&Dist. N. Substation Transformers Amoq)hous Core ROF 49 Elect. Elect. 92 024 87 418 95,134 87,471 $17,398,760 2.18 1.06
Trans.&Dist. S. Substation Transformers Amorphous Coce ROF 96 Elect. Elect. 92 024 87 418 95,171 87,486 $17,399,656 2.17 1.06
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 17 Elect. Elect. 92 024 87 418 95267 87,525 $17,401,986 2.17 1.06
Motors North Plant Sewage Pump Eft. Motor ROF 80b Elect. Elect. 92 024 87 418 95273 87,525 $17,402,083 2.17 1.06
Molors North Plant Sewage Pump Eft. Motor ROF 87b Elect. Elect. 92 024 87 418 95 294 87,525 $17,402,471 2.17 1.06
Trans.&Dist. N. Substation Transformers _ Core ROF 43 Elect. Elect. 92 024 87 418 95 316 87,534 $17,402,962 2.17 1.06
AC 929 Chiller Eft. Chiller&TES RI 94 Elect. Eled. 91 969 89 D18 95 261 89,135 $17,411,129 2.16 105
AC 925 Chiller Eft. Chiller&TES RI 92 Elect. Elect. 91 844 92 687 95 136 92,803 $17,429,845 2.13 1.05
AC 505 Chiller Eft. Chitler&TE3 R! 43 Elect. Elect. 91 781 94 521 95 073 94,637 $17,439,203 2.12 1.05
AC 986 Chiller Eft. Chiller&TES RI 105 Elect. Elect. 91 735 95 855 95 027 95,971 $17,446,009 2.11 1.05
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 71 Elect. Elect. 91 735 95 855 95049 95,980 $17,446,647 2.11 1.05
Trans.&Dist. N. Substation Tmnsfommrs Amorphous Core ROF 61 Elect. Elect. 91 735 95,855 95 071 95,989 $17,447,285 2.11 1,05
Trans.&Oist. N. Substation Transformers Amorphous Core ROF 13 Elect. Elect 91 735 95,855 95 149 96,020 $17,448,950 2.11 1.05
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 64 Elect. Elect 91.735 95,855 95 173 96,030 $17,449,429 2.11 1.05

Oo Tnms.&Dist. S. Substation Transformers Amoq)hous Core ROF 97 Elect. Elect 91 735 95,855 95 196 96,039 $17,449,829 2.11 1.05

{_O Trans.&Dist. N. Substation Translormem _ Core ROF 14 Elect. Elect. 91 735 95,855 95 232 96,053 $17,450,465 2.10 1.04
U1 Trans.&Dist. N. Substation Transformers Amorphous Core ROF 72 Elect. Elect 91 735 95,855 95 253 96,062 $17,450,818 2.10 194

Trans.&Dist. N. Substation Transformers Amorphous Core ROF 62 Elect. Elect. 91,735 95,855 95 319 96,089 $17,451,877 2.10 1.04
Trans.&Dist. N. Substation Transformem _ Core ROF 32 Elect. Elect. 91 735 95_855 95 323 96,090 $17,451,972 2.10 1.04
Trans.&DL_. N. Substation TmnsfonTmm Amorphous Core ROF 73 Elect. Bed. 91 735 95 855 95 345 96.099 $17,452_66 2.10 1.03
Trans.&l:_. N. Substation Tmnsfonnem Amorphous Core ROF 33 Elect. Elect 91 735 95_855 95 348 96,100 $17,452,351 2.10 1.03
Trans.&Dist. N. Substation Tmn_ormenl Amorphous Core ROF 47 Elect. Elect. 91 735 95 855 95 359 96,104 $17,452,605 2.10 1.03
Trans.&Dist. N. Substation Transformem Amorphous Core ROF 7 Elect. Elect. 91 735 95 855 95380 96,113 $17,453,115 2.10 1.03
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 87 Elect. Elect. 91 735 95 855 95 390 96,117 $17,453,356 2.10 1.03
Trans.&Dist. S. Substation Tmnsfonnem Amorphous Core ROF 113 Elect. Elect. 91 735 95 855 95 400 96,121 $17,453,597 2.10 1.03
Trans.&Dist. N. Substat_c)n TransfonTmm Amoq)hous Core ROF 69 Elect. Elect. 91.735 95 855 95 419 96,128 $17,453,844 2.10 1.03
Trans.&Dist. N. Substation Transformers /Vnorphous Core ROF 58 Elect. Elect 91 735 95 855 95 437 95,136 $17,454,091 2.1G 1.03
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 76 Elect. Elect. 91 735 95 855 95 504 96,163 $17,454,590 2_10 1.03
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 62 Elect. Elect. 91 735 95 855 95 506 96,163 $17,454,628 2.10 1.03
Trans.&Dis_. N. Substation TmnsfonTm_ Amorphous Core ROF 2 Elect. Elect. 91 735 95 855 95 507 96,164 $17,454,661 2.10 103
Trans.&Dist. S. Substation Tmnsformees Amorphous Core ROF 127 Elect. Eled. 91,735 95 855 95 526 96,171 $17,454,868 2.10 1.03
Trans.&Disl. N. Substation TransfonTm_ Amorprmus Core ROF 59 Elect. Elect. 91,735 95 855 95 544 96,179 $17,455,075 2.10 1.03
Trans.&Dist S. Substation Transformers Amorphous Core ROF 138 Bed. Elect 91,735 95 855 95563 96,186 $17,455_3 2.10 1.03
Trans.&Dist. S. Substation Tmnsfon_ners Amorphous Core ROF 115 Elect. ElecL 91,735 95 855 95,567 96,188 $17,455,2¢J6 2.10 1.02
Trans.&Dist. N Substation Transformers Amorphous Core ROF 18 Elect. Elect. 91,735 95 855 95,612 95,206 $17,455,597 2.09 1.02
Trans.&Dist. N. Substafior_ Transformens _ Core ROF 77 Becl. Elect. 91,735 95 855 95,649 96.221 $17,455,883 209 1.02
Trans.&Dist. S. Substation Transformers Anmrphous Core ROF 119 Elect. Elect. 91,735 95 855 95,657 96,224 $17,455,917 2.09 1.02
Trans.&Dist. S. Substation Trar_omters A_ Core ROF 130 Elect Elect 91735 95 855 95,695 95,239 $17,456,254 2.09 1.02
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 107 Elect. Elect. 91 735 95 855 95 701 96.242 $17,456,291 209 1.02
Trans.&Dist. N. Substation TransfonTiefs Amorphous Core ROF 35 Elect. Elect. 91 735 95 855 95,712 96.246 $17,456,480 209 1.02
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 89 Bed. Eled. 91 735 95 855 95 724 95,251 $17,456,651 209 1.02
Tmns&Dist. N. Substatiort Transformers Amorphous Core ROF 9 Elect. Elect. 91 735 95 855 95747 96,260 $17,456,994 209 1.02
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 90 Elect. Elect. 91 735 95 855 95 759 95,265 $17,457,152 209 1.02
Tratm.&Dist. N. Substation Transformers Amorphous Core ROF 79 Elect. Elect gl 735 95 855 95 803 95,283 $17,457,384 209 1.02
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 131 Elect. Elect. 91 735 95 855 95 840 96,298 $17,457,646 209 1.02
Trans&Dist. N. Substation Transformers Amorphous Core ROF 10 Elect. Elect. 91 735 95 855 95 852 95,302 $17,457,752 2.09 1.02
Trans.&Dist. N. Substation Transfonnem Amorphous Core ROF 38 Elect. Elect. 91 735 95 855 95 879 96,313 $17,458,000 209 1.02
Trans.&Dist. N. Substation Transfonnem Amorphous Core ROF 74 Elect. E_,ct. 91 735 95 855 95 901 96,322 $17,458,104 2.0g 1.02
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 139 Elect. Elect. 91 735 95,855 95 919 96,329 $17,458,196 209 102
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 91 Elect. Elect. 91 735 95,855 95 931 96,334 $17,458,279 208 1.01
Trans&Dist. S. Substation TransfonTmrs Amorphous Core ROF 128 Elect. Elect 91 735 95,855 95 968 96,349 $17,458,427 208 1.01



Table 3.9

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Cumulative Annual Energy and Demand Reductions

Cumulative Cumulative IndwJdual

Cumulalive CumulalhFe Full Full Cumulal_ve Cumulative ERO
First-Year First-Year Implemerd. Implement. Nlel Savings Savings

Energy Demand Energy Demand Present to to
ERO Facility Descriplion Rlor Existing Resulting Savings Savings Savings Savings Value Investment Investmerd
Category Type Equipment of ERO ROF 113 Fuel Fuel (MBtu) (kW-mo) (MBtu) (IdN-mo) (1993 $) Ratio Ralio

Trans.&Dist. N. Substation Transformem Anmrphous Core ROF 29 Elect. Elect. 91,735 95,855 95 975 96,352 $17,458,512 2.08 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 30 Elect. Elect. 91,735 95,855 95 978 96,353 $17.458,540 2.08 1.01
Trans.&Dist. S. SubstatK)n Transformers Amorphous Core ROF 103 Elect. Elect. 91,T35 95,855 95 983 96,355 $17,458,596 2.08 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 112 ElecL Elect. 91,735 95,855 95 985 95,356 $17,458,625 2.08 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 5 Elect. Elect. 91,735 95,855 95 993 96,359 _17,458,702 2.08 1.01
Trans&Dist. N Substation Transformers Amorphous Core ROF 23 Eled. Elect. 91,735 95,855 95 994 96,359 $17,458,713 2.08 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 100 Elect. Elect. 91,735 95,855 95 998 96,361 $17.458,745 2.08 1.01
Trans.&Dist. N. Substation T:ansformers Amorphous Core ROF 50 Elect. Elect 91,735 95,855 96 003 96,363 $17,458,761 2.08 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 134 Elect. Eled. 91,735 95,855 96 012 96,367 $17,458,793 2.08 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 6 Elect. Elecl. 91,735 95,855 96 020 96,370 $17,458,845 2.08 1.01
Trans.&Dist. S. Substation Transformers Amoq)lx)us Core ROF 110 Elect. Elect. 91,735 95,855 96 072 96,391 $17,459,017 2.08 1.01
Trans.&Dist. N. Substation Transforrnem Amorphous Core ROF 44 Elect. Elecl. 91,735 95,855 96 094 96,399 $17,459,091 2.08 1.01
Trans.&Dist. N. Subslation Transfonnem Amorphous Core ROF 20 Elect. Eled. 91,735 95,855 96 109 96,405 $17.459.140 2.08 101
Trans&Dist. S. Substation Transformer= Am(xphous Core ROF 94 Eled. Eled. 91,735 95,855 96 133 96,415 $17,459,211 208 1.01
Trans.&Dist. S. Substation Translormem Amorphous Core ROF 108 Elect. Elect. 91,735 95,855 96 419 96,530 $17,460,063 2.07 1.01
Trans.&D_J_. N. Subsfalion Transformers Amorphous Core ROF 39 Elecl, Eled. 91,735 95,855 96 455 95,544 $17,460,170 2.07 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 120 Elect. Elect. 91 735 95,855 96 470 96,550 $17.460,204 207 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 52 Elect. Elect. 91 735 95,855 95 485 96,556 $17,460,238 2.07 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 31 Elect. Eled. 91 735 95,855 95 487 96,557 $17,460,248 2.07 1.01
Trans.&Dist. N. Subslation Transfonmers Amorphous Core ROF 75 Elect. Elect. 91 /35 95,855 96 509 96,566 $17,460,299 207 1.01
Trans.&Dist. N. Substalion Transforrmms Amorphous Core ROF 66 Elect. Elect. 91 735 95,855 96 531 96,575 $17,460,349 207 1.01
Trans.&Dist. S. Substation Transformers /la'K)rplmus Core ROF 85 Elect. Elect. 91 735 95,855 95 533 95,576 $17,4160.358 2.07 1.01

(_t Trans.&Dist. N. Substation Transformem Amorphous Core ROF 36 Eled. Elect. 91 735 95,855 96 545 96,580 $17,460,392 2.07 1.01

CO Trans.&Dist. N. Substation Transformem Amorphous Core ROF 40 Elect. Elect. 91 735 95,855 95 550 96,582 $17,460,423 2.07 1.01Trans.&Dist. N. Substation Transfommrs Amorptmus Core ROF 3 Eied. Eled. 91 735 95,855 96 554 96,584 $17,460,444 2.07 1.01
O't Trans.&Dist. N. Substation Transformers Amorphous Core ROF 25 Eled. Elect. 91 735 95,855 96 555 96,585 $17,460,450 2.07 1.01

Trans.&Dist. S. Subslation Transfonnen; Amoq)hous Core ROF 84 Elect, Elect. 91 735 95,855 96 557 96,585 $17,460.461 2.07 101
Trans.&Dist. N. Substation Transformers Anmq)lm,_ Core ROtF 27 Elecl. Elect. 91.735 95,855 96 559 96,586 $17,460,471 2.07 1.O1
Trans.&Dist. N. Substation Tmnsforrrmm Amorphous Core ROF 19 Elect. Elect. 91 735 95,855 96 626 96,613 $17,460,581 2.07 1.01
Trans.&Dist. S. Subslation Transfonnem Amorphous Core ROF 88 Elect. Elect. 91 735 95,855 95 647 96,621 $17,4(10,624 2.07 1.01
Trans.&Dist. N. Substation Transformem Amorphous Core ROF 8 Eled. Elect. 91 735 95,855 96 657 96,625 $17,4160,645 2.07 1.01
Trans.&Disl. N. Substation Transformera Amorphous Core ROF 34 Elect. Elect. 91 735 95,855 96 699 96,642 $17,460,730 2.07 1.01
Trans.&Dist. S. Substation Transfo.nem Amorphous Core ROF 105 Elect. Elect. 91,735 95,855 96 779 96,674 $17,460,893 2.07 1.01
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 109 Elect. Elect. 91 735 95,855 96 784 96,677 $17,460,902 2.07 1.01
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 15 Elect. Elect. 91 _735 95,855 96 820 96.691 $17,460,955 2.07 1.01
Trans.&Dist. S. Substation Tmnsforrnem Amorphous Core ROF 83 Elect. Eled. 91,735 95,855 96 823 96,692 $17.460,961 2.07 1.01
Trans.&Dist. N. Substation Transformers _ Core ROF 63 Elect. Elecl. 91 735 95,855 96 845 96,701 $17,460,986 2.07 1.00
Trans.&Dist. N. Substation Transformer= Am(xplmus Core ROF 24 Elect. Elecl. 91,735 95,855 96 847 95,702 $17,460,989 2.07 1.00
Trarm.&Dist. S. Substation Transfmmem _ Core ROF 106 Elect. Elecl. 91 735 95,855 97 079 96,795 $17,461,330 2.06 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 37 Elect. Elect. 91 735 95,855 97 141 95,820 $17,461,420 2.08 1.00
Trans.&Dist. N. Substation Transformers Amorptmus Core ROF 41 Elect. Elect. 91 735 95,855 97 153 96,824 $17,461,437 2.08 1.00
Trans.&Dist. S. Substation Transformerl Amorphous Core ROF 132 Elect. Elect. 91 735 95,855 97 197 96,842 $17,461.481 2.06 1.00
Trans.&Dist. N. Substation Tramr,fomler= Amoq)hous Core ROF 60 Elect. Elect. 91 735 95,855 97 215 96,850 $17,461,499 2.08 1.00
Trans.&Dist. S. Substation Transformers Amorphous Core ROF 129 Elect. Elect. 91 735 95,855 97 252 96,864 $17,461.536 2.06 1.00
Trans.&Dist. N. Subsfation Transformers Amorphous Core ROF T0 Elect. Elect. 91 /35 95,855 97 271 96,872 $17,461,554 2.06 1.00
Trans.&Dist. N. Substation Transformers Iml_d Silicon Sleel ROF 81 Elect. Elect. 91 735 95,855 97 302 95,884 $17,461,602 2.08 1.00
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 78 Elect. Elect. 91 735 95,855 97 528 96,975 $17,461,814 2.05 1.00
Trans.&Dist. N. Substation Transformers Amoq)hous Core ROF 22 Elect Elect. 91 735 95,855 97 5.39 96,980 $17,461,628 2.05 1.00
Trans.&Dist. S. Sub_alion Transformers Amorphous Core ROF 101 Elecl. Eled. 91 735 95,855 97548 96,983 $17,461,839 2.05 1.00
Trans.&Dist. S. Subslation TramrJormer_ Amorphous Core ROF 104 Elect. Elect. 91 735 95,855 97 578 96,995 $17,461,875 2.05 1.00
Trans.&Dist. N. Substation Transforrnem Amorphous Core ROF 28 Elect. Elect. 91 735 95,855 97 592 97,001 $17,461,893 2.05 1.00
Trans.&Dist. S. Substation Transforrnem Amorphous Core ROF 86 Elect. Elect. 91 735 95,855 97 600 97,004 $17,461,902 2.05 1.08
Trans.&Dist. N. Substation Transformers Impvd Silicon Steel ROF 80 Elect. Elect. 91 735 95,855 97 626 97,014 $17,461,935 2.05 1.00
Trans.&Dist. N. Substation Tmnsfownem Amorphous Core ROF 1 Elect. Elect. 91 735 95,855 97627 97,015 $17,461,937 2.05 1.00
Trans.&Dist. S. Substation Transforrnem Amoq)hous Core ROF 102 Elect. Elect. 91 735 95,855 97 634 97,018 $17,461.943 2.05 1.00
Trans.&Disl. N. Subslation Transformers Arrmq)hous Core ROF 11 Elect. Elect. 91T35 95,855 97 638 97,019 $17,461,946 2.05 100
Trans.&Dist. N. Substation Transformers Amorphous Core ROF 42 Elect. Elect. 91 735 95,855 97 650 97,024 $17,461,955 2.05 1.00
Trans.&Dist. S. Substation Transformem Amorphous Core ROF 121 Elect. Elect. 91 735 95,855 97 661 97,028 $17.401,964 2.08 1.00
Trans.&Dist. S. Substation Transformers _ Core ROF 122 Elecl. E;ect. 91 735 95,855 97 672 97,033 $17,461,971 2.05 1.00



Table 3.9

EROsConstituting the Minimum Life-Cycle Cost Efficiency Resource: Cumulative Annual Energy and Oemand Reductions
CumulativeCurnulal;ve Individual

Cumulative Cumulalive Full Full Camulafim _ ERO
Fir_l-Yem" First-Year Implemenl. Implemenl. Nel Saw_gs Samgs

Ene_/ Demand Energy Demand Pmsenl to Io

ERO Facility Description Riot _ Res_llng Savings Si_mgs Smings Savings _ _ Immslmm_
Cidego_ Type Ecluipmenl of ERO ROF ID Fuel Fuel (MBIu) (1WV-mo) (MBlu) (1WV-mo) (lge3 $) Ralio Ralio

Tmns.&Di_. N. SL_:llS_JlJonTran_mmem Amoq)lx)usCore ROF 53 Eled. Elecl. 91,735 g5,855 97,683 97,037 $17,461,97g 2.05 1.00
Tmns.&Di_. N. Substation T_ AmotpfmusCare ROF 26 ElecL Eiecl. 91,735 95,855 97,685 97,038 $17,461.980 2.05 1.00
Trims.&DisL N. Substalion T_ _ Core ROF 4 Eled. Elecl. 91,735 95,855 97,686 97,039 $17,461,981 2.05 1.00
Trans.&DisL S. Subs_ion T_ AmorptmusCore ROF 123 Bed. ElecL 91,735 95,855 97,698 97,043 $17,461,983 2.05 1.00
Trlms.&D_. S. Substation Tmnslolmem _ Core ROF 135 Elect. Elect. 91,735 g5,855 97,709 97,048 $17,481,986 2.05 1.00
Tmns.&DisL N. Substalion Tmmdormerl AmotptmusCore ROF 67 ElecL Ek_ct. 91,735 95,855 g7,729 97,052 $17,461,987 2.05 lg0
Trans.&DisL S. Substation Tmtmfotmem ImpvdSilicon Steel ROF 133 Bed. ElecL 91,735 g5,855 97,763 97,069 $17,461,995 2.05 1.00

,,,,4



Table 3 10

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource Cumulative Present Values of CoMs and Savings

Cumulatl_
Cumulal/ve CumulaUve Cumulative Cumulative Present Cumula_ individual

Present Present Present Present Value of Present Cumulat_ C._rnu;a_ve ERO

Value of Value of Value of Value of Replacement Value of Net Savings Savings
Installed Energy Demand O&M Cost TO¢II Present to

ERO Facllty Descdptlon Rio( Extstlng Resulting Cost Savings SaWlgs Savings Savings Savings Value Im*estment Investment
Category Type Equipment of ERO ROF 10 Fuel Fuel (1993 S) (1993 S) {1993 S) (1993 $) (1993 $) (1993 $) (1993 $) Ratio Ratio

Controls R&D E-6 EMCS(exist chll ) RI 6- Elect. Elect $8.800 $119.184 SO 10 -$1.316 $117.869 $109.069 13 39 13 39
Lighting 2 INC 2x60 Ceil CFL 2-11 CEIL FIX]" RI 13 Elect Elect $10.493 $133.993 $2.810 $4.970 -$1.316 $140.457 $129.964 13 39 13 34
Lighting 3 INC 2)(60 cell CFL 2-11 CEIL FIXT RI 10 Elect Elect $203.178 $1.678.456 $322.547 $526.480 -$1.316 $2.526.167 $2.322.988 12.43 12 38
Envelope CLUB Heatlng/Coollng Weath Package RI 4c Elect Elect $205.751 $1.696.925 $;322.547 S526 480 -$1.316 $2.546.635 $2.340.884 1238 7 96
Lighting 2 INC 60 Ceil CFL 11 CEIL FIXT RI 15 Elect Elect $232.101 $1.815.945 $349.069 $575.186 -$1.316 $2.738._184 $2.506.783 1180 7 30
Controls DGR E-3 EMCS(exI_ chll) RI 3 Elect Elect $236.501 $1.848.656 $349.069 $575.186 -$1.973 $2.770.937 $2.534.436 11 72 7 28
Lighting 1 21:40ES STD SENS RI 21) Elect Elect $248.469 $1.888.669 $363.209 $607.546 -$1.973 $2.857.450 $2.608.981 11 50 7 23
Lighting 3 INC 75 Cel CFL 2-9 + BLST RI 12 Elect Elec't $381.662 $2.56t.418 $502.483 $601.104 -$1.973 $3.663.030 $3.281.369 9 60 6 05
Lighting 2 INC 75 Cel CFL 2-9 + BLST RI 16 Elect Elect $384.730 $2.575.576 $505.692 $601.035 -$1.973 $3.680.329 $3.295.598 9 57 5 64
Controls ADMIN E-1 EMCS(exlst chill ) RI 1 Elect Elect $397.930 $2.651.022 $505.692 T_1)1.035 -$3.947 $3.753.802 $3.355.872 9 43 5 57
Ligh_ng 2 EXIT INC (2x15) LED RI 11 Elect Elect $402.803 $2.655.336 $506.753 $672.483 -$3.947 $3.780.655 $3.377.853 9 39 5 51
Lighting 1 EXIT INC(;_15) LED RI 8 Elect Elect $475,601 $2.719.794 $523,091 $942,943 -$3.947 $4.181.882 $3.Z06.281 8 79 5 51
Lighting 5 INC 2-60 CFL 2-15 CEIL RI 2 Elect Elect $649.500 $3.157.895 $746.175 $1.185.051 -$3.947 $5.085.174 $4.435.674 7 83 5 19
Lighllng 2 3F40ES STD 2F4OES ELC REF SENS RI 7b Elect Elect $662.979 $3.201.187 $754.393 $1.200.245 -$3.947 $5.151.879 $4.488.899 7 77 4 95
Lighltng t INC 75 Can CFL 20 + BLST RI 9 Elect Elect $716.310 $3.357.484 $613.103 $1.245.026 -$3.947 $5.411.667 $4.695.357 7 55 4 87
Envelope Wherry Heating/Cooling Ceiling Insulation RI lb EleCt. Elect $1.132,990 $5.303.421 $813,103 $1.245,026 -$3,947 $7.357.604 $6.224.614 6 49 4 67
Envelope FAM HSG Heattng/Coollng Refl Window Trt_nnt RI 2b Elect Elect. $1.581.882 $7,371.535 $613.103 $1.245,026 -$3.947 $9.425.717 $7.843.835 5 96 4 61
Lighl_ng 2 3F4OES STO 2F4OES ELC REF RI 7e Elect Elect $1.601.332 $7.428.902 $823.993 $1.264.011 -$3.947 $9.512.960 $7.911.628 5 94 4 49
Lighting 5 INC 1-60 CFL 15 CEIL RI 3 Elect Elect $1.674.651 $7.636.861 $879.764 $1.325.510 -$3.947 $9.838.189 $8.163.538 5 87 4 44
Controls COMC_TN Eo2 EMCS(exlst chll ) RI 2 Elect Elect $1.698.851 $7.746.469 $879.764 $1.325.510 -$7.565 $9.944.179 $8.245.328 5 85 4 38
Lighl_g 2 4F40 STD 3F3278 ELC REF RI 9 . Elect Elect $1.773,788 $7,986,583 $925,699 $1.352,043 -$7,565 $I0.256,746 $8.482,952 5 78 4 17
Controls SHOF _LC E-8 EMCS(exlst this! ) RI 8 Elect Elect $1.775.988 67.995.912 $925.699 $1.352.043 -$7.894 $10.265.760 $8.489.772 5 78 4 10
Lighting 2 4F40 STD 3F3278 ELC REF RI 6 Fleet Elect $1.785.978 $8.022.929 $931,822 $1,355.472 -$7._L94 $10,302.330 $6,516,353 5 77 3 66
Lighting 2 EXIT 2XPL9 LED RI 10 Elect Elect $1.841.065 $6.056.097 $940.214 $1.493.019 -$7.894 $10.481.437 $8.640.371 5 69 3 25
Con_'ols MISC E-4 EMCS(exlst. chill.) RI 4 Elect Elect $1.843.265 $8.063.525 $940.214 $1.493.019 -$8.222 $10.488.536 $8.645.271 5 69 3 23
Lighting I 4F40 STD 3F32T8 ELC REF RI 6 Elect Elect $1.969.832 $8.351.624 $I.017.797 $1.535.509 -$6.222 $I0.896.707 $8.926.875 5 53 3 22
Lighting 3 INC 100 _ CFL 2-11 CEIL FIXT Rt 8 Elect Elect $1.973.369 $8.358.024 $1.022.362 $1.535.8b'2 -$6.222 $10.906.025 $8.934.656 553 3 20
LighBn 9 2 2F40ES STD 21:323"8ELC SENS RI 3b Elect Elect $2.005.748 $8.420.520 $1.035.400 $1.563.458 -$8.222 $11.011.155 $9.005.407 5 49 3 lg
Controls REC E-7 EMCS(ex_t chll) RI 7 Elect. Elect $2.012.348 $8.442.174 $1.035.400 $1.563.458 -$9.209 St 1.031.822 $9.019.475 5 48 3 13

f_ En_ope BRWADM Heating/Cooling Weaffl Package RI 4b Elect Elect $2.048.205 $8.544.316 $1.035.400 $1.563.458 -$9.209 $11.133.964 $9.085.760 5 44 2 85

ClO Lighting 1 3F40ES ST]:) 2F40ES ELC REF SENS R! 51) Elect. Elect $2.508.517 $9.288.873 $1.315.598 $1.840.327 -$9.209 $12.435.589 $9.927.072 4 96 2 83
Lighting 2 EXIT INC (2X20) LED RI 12 Elect Elect $2.515.486 $9.297.512 $1.317.784 $1.849.039 -$9.209 $12.455.125 $9.939.640 4 95 2 80

CO Lighting 3 EXIT INC(2x20) LED RI 7 Elect Elect $2.519.090 $9.301.980 $1.318.914 $1.853.545 -$9.209 $12.465.229 $9.946.140 4 95 2 80
Lighl_ng I 3F40ES STD 2F40ES ELC REF RI 5a Elect Elect $3.128.044 $10.207.938 $1.659.853 $2.199.038 -$9.209 $14.057.619 $10.929.575 449 2 61
Lighting 3 2F40 STD 2F4OES ELC REF SENS RI 21) Elect Elect $3.135,450 $10,221.059 $1,662.718 $2,202.389 -$9.209 $14.076,956 $I0,941,507 449 2 61
Envek)pe ADMIN Heating/Cooling Wea_ Package RI 4l Elect. Elect $3.234.689 $10.464.248 $1.662.718 $2.202.389 -$9.209 $14.320.146 $11.085.256 4 43 2 45
Envelope TLF Heating/Cooling Refl Window TrZrnnt RI 2a Elect Elect $3.400.891 $t0.859.832 $1.662.718 $2.202.389 -$9.209 $14.715.729 $11.314.838 4 33 2 38
Lighting 1 4F40ES STD 3F4OES ELC REF RI 4 Elect Elect $3.435.546 $10.906.526 $1.678.018 $2.217.519 -$9.21)9 $14.792.854 $11.357.308 4 31 223
Boilers Muffiple All Bollem Tune-up 50 RI 3 NG.F Oil NG.F O'tl $3.453.046 $10.956.201 $1.678.018 $2.209.708 -$13.840 $14.830.088 $11.377.042 429 2 13
LighUr_ 2 4F40ES STD 3F40ES ELC REF SENS RI 8b Elect Elect $3,465,639 $10.970.410 $1.684,839 $2.215.009 o$13.840 $14,856,419 $11,390,780 4 29 2 09
Lighting 3 3/:40 STD 21=40STD REF RI 4b Elect. Elect $3.467.198 $I0.972.010 $1.685.981 $2.215.370 -$13.840 $14.859.522 $11.392.324 4 29 1 99
Lighting 3 3t:40 STD 2F40 STD REF RI 4a Elect Elect $3.468,757 $10.973.609 $1,687,122 $2.215.731 -$13.840 $14,862.623 $11,393._86 428 1 99
LighUng 3 21:40 STD 2F40ES ELC REF RI 2e Elect. Ele£'L $3.637.537 $11.210.280 $1.738.799 $2.260.779 -$13.840 $15.196.019 $11.55R.482 4 18 1 96
Transpod. Vehicles Various CNG Vehicle RI Gas/l)lese NG._ $4.924.537 $12.323.976 $1.738.799 $4.102.388 -$427.410 $17.737.753 $12.813.216 3 60 1 97
Motors CLUB Fan Mofor Eft Motor Rt 5a Elect Elect $4.926.574 $12.326.638 $1.739.575 $4.102.388 -$426.872 $17.741.728 $12.815.154 3 60 1 95
Motors PLT-BLD Fan Motor Eft Motor RI 16a Elect Elect $4.927.212 $12.327.465 $1.739.816 $4.102.388 -$426.703 $17.742.965 $12.815.752 3 60 1 94
Motonl RESTRNT Fan Mofor Eft Mofor RI 19a Elect Elect $4.927.662 $12.328.047 $1.739.985 $4.102.388 -$426.584 $17.743.837 $12.816.174 3 60 1 94
Motors CHAPEL Fan Molor Eft Motor RI 3a Elect Elect $4.929.294 $12.330.160 $1.740.601 $4.102.388 -$426.150 $17.746.998 $12.817.704 3 60 194
Motorl CLINIC Fan Motor Eft Motor RI 4a Elect Elect $4.930.238 $12.331.382 $1.740.957 $4.102.388 -$425.899 $17.748.827 $12.818.589 3 60 1 94
Motors TRNNG Fan Motor Eft Motor RI 25a Elect Elect. $4.935.645 $12.338.380 $1.742.995 $4.102.388 -$424.463 $17.759.301 $12.823.655 3 60 I 94
Motors STOR-UH Fan Motor Eft Motor RI 23,1 Elect Elect $4.941.481 $12.345.935 $1.745.196 $4,102.3&8 -$422.914 $17.770.605 S12.829.123 3 60 1 94
MoforJ TERMINL Fan Mo(of Eft Motor RI 24,1 Elect. Elect $4.953.443 $12.361.418 $1.74_; 705 $4.102.388 -$419.737 $17.793.775 $12.640.331 3 59 I 94
Motonl COMCATN Fan Motor Eft Motor RI 6a Elect Elect $4.964.911 $12.376.262 $1.754.029 $4.102.388 -$416.691 $17.815.988 $12.851.076 359 1 94
Motors GROCERY Fan _ Eft Motor RI 9a Elect Elect $4.976.548 $12.391.325 $1.758.416 $4.102.388 -$413.600 $17.838.528" $12.861.980 3 58 1 94
Motors HOSPITL Fan Mofof Eft Motor RI 1 la Elect Elect $4.986.713 $12.404.482 $1.762.248 $4.102.388 -$410.901 $17.858.217 $12.871.504 358 1 94
Motom REC Fan Motor Eft Motor RI 18a Elect Elect $4.992.653 $12.412.170 $1.764.487 $4.102.388 -$409.323 $17.869.722 $12.877.069 3 58 1 94
Motors DGR Fan Mot_ Eft Motor RI 7a Elect Elect. $5,013.313 $12.438.911 $1.772.276 $4.102,388 -$403,836 $17.909.739 $12.896.425 357 1 94
Motom MTRPOOI. Fan Motor Eft Motor RI 14a Elect Elect $5.020.398 $12.448.081 $1.774.946 $4.102.388 -$401.954 $17.923.462 $12.903.063 3 57 1 94
Moto_ ADMIN Fan Mofof Eft Moto( RI la Elect Elect $5.142.422 $12.606.017 $1.820.946 $4.102.388 -$369.544 $18.159.807 $13.017.384 3 53 I 94
Moto_ WHS Fan Motor Eft Motor RI 26a Elect Elect $5.185.827 $12.662.196 $1.837.309 $4.102.388 -$358.016 S18.243.877 $13.058.049 3 52 1 94
Motors BRK/ADM Fan Mofor Eft Motor RI 2a Elect Elect $5.217.598 $12.7(13.318 $1.849.286 $4.102.388 -$349.578 $18.305.413 $13.087.815 3 51 1 94
Motors MWR Fan Motor Eft Motor RI l_a Elect Elect $5.233.467 $12.723.857 $1.855.268 $4.102.388 -$345.364 $18.336.149 $13.102.682 3 50 1 94
Motors SHOP-ELEC Fan Motor Eft Motor RI 22a Elect Elect $5.256.557 $12.753.742 $1.863.972 $4.102.388 -$339.231 $18.380.871 $13.124.313 3 50 t 94
Motorl HSC_FAM F_n Motor Eft Motor RI 12a Elect Elect $5.258.260 $12.755.946 $1.864.614 $4.102.388 -$338.779 $18.384.169 $13.125.909 3 50 1 94
Motors HANGER Fan Motor Eft Motor RI 10a Elect Elect $5.274.232 $12.776.618 $1.870.635 $4.102.388 -$334.537 $18.415.104 $13.140.872 349 1 94
Moto_ R&D Fan Motor Eft Motor RI 17a Elect EleCt $5.281.624 $12.786.444 $I.873.497 $4.102.388 -$332.520 $18.429.809 $13.147.984 3 49 I 94
Motors DINING Fan Motor Eft Motor RI 8,1 Elect Elect $5.293.152 $12.801.105 $1.877.767 $4.102.388 -$329.511 $18.451.749 $13.158.597 3 49 1 94
Moto_ SHOP Fan Mot_ Eft Motor Ri 21a Elect Elect $5.297.817 $12.807.143 $1.879.526 $4.102.388 -$328.272 $18.460.784 $13.162.967 3 48 1 94
Moto_ SECURITY Fan Motor Eft Moto( RI 20a Elect Elect $5.303.134 $12.814.023 $1.881.530 $4.102.388 -$326.859 $!8.471.081 $13.167.947 3 48 1 94
Motors MISC Fan Motor Eft Moto( RI 13a Elect Elect $5.303.715 $12.814.775 $1.881.749 $4.102.388 -$326.705 $18.472.206 $13.168.491 348 1 94
Lignt|ng 2 21=40ES STD 21=321"8ELC RI 3a Elect Elect $5.374.346 $12.895.937 $1.898.681 $4.140.341 -$326.705 $18.608.253 $13.233.907 3 46 1 93
HVAC Family Housing Air Source Ht Pump Gmd-Cpld Ht Pump ROF 1 Elect Elect $7.003.671 $13.039.875 $1.898.681 $4.140.341 $2.455.381 $21.534.278 $14.530.606 3 07 1 80
Moto_ Norfft Plant Sewage Pump Eft Motor RI 82a Elect Elect $7.005.922 $13.043.297 $1.898.681 $4.140.34 1 $2.45§.979 $21.538.297 $14.532.375 3 07 t 79
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Motom South Plant Sewage Pump Elf Motor RI 77a Elect. Elect $7.007.047 $13.045.007 $1.898.681 $4.140.341 $2.456.278 $21.540.307 $14.533.259 307 1 79
Motors North Plant Sewage Pump Elf Motor RI 83a Elect Elect $7.007.610 $13045.863 $1.898.681 $4.140.341 $2.456.427 $21.541.312 $14.533.702 3 07 179
Motors South Plant Sewage Pump Eft Motor RI 79a Elect Elect. $7.011.549 $13.051.851 $1.898.681 $4.140.341 $2.457.473 $21.546.346 $14.536.797 3 07 1 79
Motors Sou_ Plant Sewage Pump Eft Motor Ri 72a Elect. Elect. $7.011.774 $13.052.193 $1.898.681 $4.140.341 $2.457.533 $21.548.748 $14.536.974 307 179
Motom South Plant Sewage Pump Eft Motor RI 71a Elect Elect $7.011.887 $13.052.364 $1.898.681 $4.140.341 $2.457.563 $21.548.949 $14.537.062 3 07 179
Motonl South Plant Sewage Pump Eft Moeor RI 761 Elect Elect $7.012.731 $13.053.647 $1.898.681 $4.140.._11 $2.457.767 $21.550.456 $14.537.725 3 07 1 79
Motors REC Chilled Water Pump Eft Motor ROF 42b Elect Elect $7.013,149 $13.054,079 $1,898,681 $4.140,341 $2.458,096 $21.551.199 $14.538.050 3 07 177
Motors CLINIC Chilled Water Pump Eft Motor ROF 30b Elect Elect $7.013.491 $13.054.431 $1.898.681 $4.140.341 $2.458.353 $21.551.806 $14.538.31.5 3 07 1 77
Motors MISC Chilled Water Pump Eft Motor ROF 38b Eled Elect $7.013.833 $13.054.783 $1.898.681 $4.140.341 $2.458.608 $21.552.413 $14.538.579 3 07 1 77
Motors SHOP-ELEC Chilled Water Pump Eft Motor ROF 44b Elect Elect $7.015.577 $13056.580 $1.898.681 $4.140.341 $2.459.905 $21.555.507 $14.539.930 3 07 177
Motom CHAPEL Chilled Water Pump Eft MOfx_ ROF 29b Elect Elect $7.016.432 $13.057.461 $1.898.681 $4.I40.341 $2.460.541 $21.557.(T24 $14.540.592 307 1 77
Motors OGR Chilled Water Pump Eft Mo(o¢ ROF 33b Elect Elect $7.020.075 $13.061.214 $1.898.681 $4.140.341 $2.463.252 $21.563.468 $14.543.412 3 07 1 77
Motors SECURITY Chilled Water Pump Eft Motor ROF 43b Elect Elect $7.020.717 $13.061.875 $1.898.681 $4.140.341 $2.463.728 $21.564.62_ $14.543.g09 3 07 1 77
Motom R&D Chilled Water Pump Eft Motor I_OF 41b Elect Elect $7.022.701 $13.063.919 $1.898.681 $4.140.341 $2.465.205 $21.568.146 $14.545.445 3 07 1 77
Motors ADMIN Chilled Water Pump EfT Motor ROF 27b Elect Elect $7.050.802 $13.092.866 $1.898.681 $4.140.341 $2.486.110 $21.617.999 $14.567.197 3 07 1 77
Motors WHS Condenser Pump Eft Motor ROF 63b Elect Elect $7.051.315 $13.093.395 $1.898.681 $4.140.341 $2.486.492 $21.618.909 $14.567.594 3 07 177
Motors BRK/ADM Condenser Pump Eft Motor ROF 55b Elect Elect $7.051.828 $13.093.924 $1.898.681 $4.140.341 $2.486.874 $21.619.819 $14.567.992 307 1 77
Moto_ BRK/ADM Condenser Pump Eft Motor ROF 56b Elect. Elect $7.052.341 $13.094.452 $1.698.681 $4.140.341 $2.487.256 $21.620.730 $14.568.389 307 1 77
MotorJ ADMIN Condenser Pump Eft Motor ROF 50b Elect Elect $7.056.446 S13.098.681 $1.898.681 $4.140.341 $2.490.509 $21.628.012 $14.571.566 3 07 1 77
Motors BRK/ADM Condenser Pump Eft Motor ROF 57b Elect Ele,:t $7.0cJ6.959 $13.099.209 $1.898.681 $4.140.341 $2.490.691 $21.628.922 $14.571.963 3 06 I 77
Motors ADMIN Condenser Pump Elf Motor ROF 521) Elect Elect. $7.057.472 $13.099.738 $1.898.681 $4.140.341 $2.491.073 $21.629.833 $14.572.361 3 06 1 77
Motors DGR Condenser Pump Elf Motor ROF 56b Elect Elect $7.058.413 $13.100.707 S1.898.681 $4.140.341 $2.491.773 $21.631.501 $14.573.089 3 06 1 77
Motors MINR Condenser Pump Eft Motor ROF 61b Elect EleCt $7.05g,266 $13.101.588 $1.898.681 $4.140.341 $2.492.409 $21.633.019 $14.5T3.751 306 1 77
Motors TRAING Condenser Pump Eft Motor ROF 62b Elect. Elect $7.059.696 $13.102.028 $1.898.681 $4.140.341 $2.492.727 $21.633.777 $14.574.082 3 06 1 77
Motors ADMIN Condenser Pump Eft Mob_ ROF 51b Elect. Elect $7.060.294 $13.102.645 $1.898.681 $4.140.341 $2.493.172 $21.634.839 $14.574.545 3 06 1 77
Motors BRK/ADM Condenser Pump Eft Motor ROF 54b Elect. Elect $7.064.185 $13.106.653 $1.898.681 $4.140.341 $2.496.067 $21.6411.742 $14.577.557 308 1 77
Motors ADMIN Condenser Pump Eft Motor ROF 49b Elect EleCt. $7.069.402 $13.112.027 $1.898.681 $4.140.341 $2.499.948 $21.650.997 $14.581.595 3 06 1 77
Motom ADMIN Condenser Pump Eft Motor ROF 53b Elect Elect $7.078.595 S13.121.497 $1.698.681 $4.140.341 $2.506.788 $21.667.306 $14.588.711 3 06 177
Motor= HOSPITL Condenser Pump Eft Motor ROF 60b Elect. Elect $7.081.332 $13.124.316 $1.8(J8.681 $4.140.341 $2.508.823 $21.672.161 $14.590.829 306 1 77

(._ Motom DINING Condenser Pump EfT Motor ROF 59b Elect Elect $7.062.016 $13.125.020 $1.898,681 $4.140,341 $2,509,332 $21.673.375 $14.591.359 3 06 1 77

Motom PLT-BLD Chilled Water Pump Eft Motor ROF 40b Elect. Elect. $7.088.772 $13.131.980 $1.898.681 $4.140.341 $2.514.359 $21.685.361 $14.596.589 3 06 1 77Moto_ WHS Chilled Water Pump Eft Motto' ROF 46b Elect Elect. $7.093.647 $13.137.001 $1.898.681 $4.140.341 $2.517.986 $21.694.009 $14.600.362 306 1 77
14D Motors BRK/AJDM Chilled Water Pump Eft Motor ROF 28b Elect Elect. $7.100.155 $13.143.705 $1.898.681 $4.I40.341 $2.522.628 $21.705.555 $14.606.400 308 1 77

Moto_ MWR Chilled Water Pump Eft Motor ROF 39b Elect Elect. $7.103.746 $13,147,404 $1.898.681 $4.140.341 $2.525,500 $21.711,926 $14.608.179 3 06 1 77
Motors DINING Chilled Water Pump Elf Motor ROF 34b Elect Elect $7,108.424 $13.150.162 $1,898.681 $4,140,341 $2.527.491 $21.716.675 $14.610.252 3 06 1 77
Motom COMC.ATN Chilled Water Pump Elf Motor ROF 321) Elect Elect $7.107.022 $13.150.778 $1.898,681 $4.140.341 S2,527,937 $21.717.738 $14.610,715 3 06 1 77
Motors GROCERY Chilled Water Pump Elf Motor ROF 35b Elect Elect $7.108.391 $13.152.188 $1.898.68t $4.140.341 $2.528.955 $21.720.165 $14.611.774 306 1 77
Motors HOSPI'rl. Chilled Water Pump Elf Motor ROF 37b Elect Elect $7,111,127 $13,155,007 $1,898.681 $4,140.341 $2.530,991 $21,725,029 $14.613,892 3 06 1 77
Motor= HANGER Chilled Water Pump Elf Motor ROF 36b Elect Elect $7.112.753 $13.156.681 $1.698.681 $4.140.341 $2.532.200 $21.727.903 $14.615.150 3 05 1 77
Motors TERMINL Chilled Water Pump Elf Motor ROF 46b Elect. Elect. $7.114.293 $13.158.266 $1.698.681 $4.140.341 $2.533.345 $21.730.634 $14.616.341 3 05 1 77
Motors TRNNIG Chilled Water Pump Elf Motor ROF 47b Elect. Elect. $7.115.632 $13,159,852 $1,898,681 $4.140,34t $2,534,490 $21,733,364 $14.617,532 3 05 177
Motors STOR-UH Chilled Water Pump Elf Motor ROF 45b Ele_. EleCt $7,116,132 $13,160,160 $1.698,681 $4.140.34t $2.534,713 $21,733.895 $14,617,763 3 05 1 77
Motom CLUB Chilled Water Pump Eft Moto( ROF 31b Elect Elect $7.116.388 $13.160.._24 $1.898.681 $4.140.341 $2.534.904 $21.734.350 $14.617.961 3 06 1 77
LIghUng 3 4F40 STO 3F32T8 ELC REF RI 6 Elect EleCt $7.117,592 $13,161,459 $1,899,418 $4.140,6b'9 $2.534,904 $21,736.450 $14.618.858 3 05 1 74
Lighting 2 4F40ES STD 3F40ES ELC REF RI 6a EleCt Elect $7.534.602 $13.544.977 $2.083.533 $4.295.145 $2.534.904 $22.458.559 $14.923.9546 2 98 1 73
Wb" Heating Capehart Hsg Water Heater Desuperheater RI 1 Ele_'t Elect $7.884.252 $14,609,238 $2.083.533 $4.295.145 $2,073,256 $23.061.172 $15.!76.920 2 92 1 72
Lighting 4 4F40ES SID 3F4OES ELC REF RI 4 Elect Elect. $7.898.292 $14.621.988 $2.089.732 $4.300.329 $2.073.256 $23.085.305 $15.187.013 2 92 1 72
Envelope TRAIN(; Heatmg/Coofing Weeth. Package RI 4d Elect Elect $7.902.626 $14.629.390 $2.089.732 $4.300.329 $2.073.256 $23.092.707 $15.190.081 2 92 1 71
Lighttng 1 1F40ES STO IF32T8 ELC RI 1 Elect Elect $7,903.613 $14,630,559 $2.0g0.158 $4,300.755 $2.073.256 $23.094.729 $15.190.916 2 92 1 70
AC 536 Chiller Elf Chiller&TEe RI 52 Elect+ Elect. $7.949.313 $14.622.236 $2.144.586 $4.307.644 $2.095.803 $23.170.269 $15.220.956 291 168
AC 534 ChOler Elf Chller&TES RI 49 Elect Elect $7.981.813 $14.616.290 $2.163.463 $4.312.565 $2.111.908 $23.224.227 $15.242.414 2 91 166
AC 431 Chiller Eft Chller&TES RI 38 Elect Elect $8.046.813 $14.604.400 $2.261.217 $4.322.407 $2.144.118 $23.332._42 $15.285.329 290 1 66
Ltghl_ng 3 4F40ES STD 3F40ES ELC REF RI 6 E!e_ Elect $8,118.183 $14,664,748 $2.292.728 $4,347.987 $2.144.118 $23.449.580 $15.331.397 2 89 1 65
Llghttng 4 3F40ES STD 2F4OES ELC REF RI 3 Elect Elect. $8.149.274 $14.687.681 $2.310.135 $4.357.897 $2.144.118 $23.499.8.31 $15.350.567 2 68 1 62
AC 533 Chiller EfT Chller&TES RI 47 Elect Elect $8.176.574 $14.680.371 $2.343.248 $4.362.031 $2.157.646 $23.543.296 $15.366.722 288 1 59
Envelope FAM _ Heatlng/Cooftng Weath Package Rf 4e Elect Efecl_ $8,389.730 $15,019,70g $2.343,246 $4,362.031 $2,157,646 $23.882.634 $15.492,904 2 85 1 59
AC 800 Chiller Elf ChlIler&TES RI 67 Elect Elect $8,448.230 $15,006,708 $2.410,878 $4.370.889 $2.186,635 $23,975.109 $15.526,880 2 64 156
AC 967 Chiller Eft Chiller&TES RI 101 Elect. Elect $8.461.230 $15.003.819 $2.425.907 $4.372.857 $2.193.077 $23.995.660 $15.534.430 2 84 1 58
AC 329 Chiller Elf Chller&TES RI 19 EleCt. Elect. $8.474.230 $15.000.930 $2.440.935 $4.374.825 $2.199.519 $24. "16.210 $15.541.980 2 83 I 58
AC 312 Chiller Eft ChlIler&TES RI 14 Elect Elect $8.494.380 $14.996.452 $2.464.230 $4.377.676 $2.209.504 $24.048.062 $15.553.682 2 83 1 58
AC 330 Chiller Elf Chller&TES RI 21 Elect Elect $8.533.380 $14.987.785 $2.509.316 $4.363.782 $2.228.830 $24.109.712 $15.576.332 2 63 1 56
AC 425 Chiller Elf Chiller&TES RI 34 Elect Elect $8.549.630 $14.984.174 $2.528.102 $4.386.242 $2.236.882 $24.135.400 $15.585.770 2 82 1 58
AC 561 Chiller Eft Chiller&TES RI 62 Elect. Elect $8.565.380 $14.976.229 $2.569.43I $4.391.655 $2.254.598 $24.191.913 $15.606.533 282 1 58
AC 562 Chiller Elf Chiller&TES RI 63 Elect Elect. $8.621.130 $14.968,284 $2.610.760 $4.397.068 $2.272.313 $24.248.425 $15.627.295 281 1 58
AC 535 Chiller Elf Chller&TES RI 50 EleCt Elect $8.639.330 $14.962.935 $2.632.532 $4.399.624 $2.281.332 $24.276.622 $15.637.292 2 61 1 55
AC 535 Chiller Elf Chiller&TES RI 51 Elect Elect $8.671.830 $14.953.382 $2.671.409 $4.404.745 $2.297.437 $24.326.972 $15.655.142 2 81 1 55
AC 1364 Chiller Gae Chiller/C.ogen RI 122 Elect NG $8.855.43K) $15.145.490 $2.789.270 $4.317.011 $2.356.791 $24.608.563 $15.753.133 2 78 1 53
AC 501 Chiller Elf Chlller&TES RI 40 Elect Elect $8.894.430 $15.133.416 $2.835.531 $4.322.916 $2.376.117 $24.687.981 $15.773.551 2 77 1 52
AC 502 Chiller Elf Chller&TES RI 41 Elect Elect $8.933.430 $15.121.341 $2.681.792 $4.328.822 $2,395.443 $24.727.396 $15.793.968 2 77 1 52
AC 503 Chiller Elf Chiller&TES RI 42 Elect Elect. $8.972.430 $15.10<J.267 $2.928.053 $4.334.727 $2.414.769 $24.786.815 $15.814.385 2 76 I 52
AC 313 Chiller Elf Chller&TES RI 15 Elect Elect $9.105.030 $15.071.112 $3.072.472 $4.354.804 $2.480.477 $24.978.866 $15.873.836 2 74 1 45
AC 800 Chiller Eft Chlller&TES RI 88 Elect Elent $9._)2.030 $15.037.447 $3.199.901 $4.372.$20 $2.538.45.5 $25.148.322 $15.926.292 2 73 1 45
AC 722 Chiller Eft Chiller&TES RI 78 Elect EleCt $9.267.530 $15.024.355 $3.249.456 $4.379.409 $2.561.002 $25.214.222 $15.946.692 272 1 45
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AC 732 Chiller Eft. Chiller&TES RI 80 Elect. Elect $9,299,380 $15,015,190 $3,284,145 $4,384,231 $2,576,785 $25,260,352 $15,¢J60,972 2.72 1.45
AC 629 Chiller Eft ChHler&TES RI 69 Elect. Elect $9,322,130 $15,008,644 $3,308,923 $4,387,67_ $2,588,058 $25,293,302 $15,971,172 2.71 1.45
AC 710 Chiller Eft. Chiller&TES RI 77 Elect Elect $9,344,880 $15,002,098 $3,333,701 $4,391,121 $2,599,332 $25,326,252 $15,981,372 2.71 1.45
AC 408 Chiller Eft. Chlller&TES RI 30 Elect Elect $9.370.880 $14.994.617 $3.362.018 $4.395.058 $2.612.215 $25.363.908 $15.993.029 2.71 1.45
AC 430 Chiller Eft Chiller&TEe RI 37 Elect. Elect $9,396,880 $14,987,136 $3.390,336 $4,396,994 $2,625,099 $25,401,565 $16,004,685 2.70 1.45
AC 575 Chiller Eft Chiller&TEe RI 64 Elect. Elect $9,445,630 $14,973,109 $3,443,431 $4,406,376 $2,649,257 $25,472,172 $16,026,542 2.70 1.45
AC 967 Chiller Eft Chlller&TES RI 102 Elect Elect $9,502,830 $14,956,650 $3,505,729 $4.415,037 $2,677,601 $25.555,016 $16,052,188 2.69 1.45
AC 750 Chiller Eft. Chllter&TES RI 85 Elect. Elect $9,564,080 $14,933.271 $3,594,222 $4,427,339 $2,717,864 625,672'696 $16,088,616 2.68 1.45
AC 946 Chiller Eft. Chiller&TIES RI 97 Elect. Elect. $9,649,080 $14,914,568 $3,665,015 $4,437,161 $2,750,074 $25,766,838 $16,117,758 267 1.45
AC 330 Chiller Eft. Chiller&TES RI 20 Elect Elect $9.681.580 $14.905.217 $3.700.412 $4.442.102 $2.766.178 $25.813.909 $16.132.329 267 145
AC 560 Chiller Eft Chiller&TEe RI 61 Elect. Elect. $9,714,080 $14,895,865 $3,735,809 $4,447,023 $2.782,283 $25,860.981 $16,146,901 2.66 145
AC 751 Chiller Eft Chllter&TES RI 86 Elect. Elect $9,756,330 $14,883,708 $3,781,825 $4,453,420 $2,803,220 $25,922,173 $16.t65,843 2.66 t.45
AC 425 Chiller [Eft. Chiller&TES RI 35 Elect. Elect $9.792.080 $14.873.422 $3.820.761 $4.458.833 $2.820.935 $25.973.951 $16.181.871 2.65 1 45
AC 250 Chiller Eft Chiller&TES RI 9 Elect. Elect $9.886,330 $14,846,302 $3,923,412 $4,473,104 $2'867,639 $26,110,458 $16.224.126 2.64 1.45
AC 318 Chiller Eft Chiller&TES RI 17 Elect. Elect $9.918.830 $14.836.951 $3.958.809 $,1.478.025 $2.883.744 $26.157.529 $16.238.699 2.64 1.45
AC 984 Chiller Eft ChHler&TES RI 104 Elect_ Elect $9.957.830 $14.825.729 $4.001.285 $4.483.930 $2'903.070 $26.214.015 $16.256.185 2.63 1.45
AC 559 Chiller Eft' Chiller&TES RI 60 Elect Elect. $9.996.830 $14.614.507 $4.043.761 $4.489.835 $2.922.396 $26.270.500 $16.273.670 263 145
AC 673 Chiller Eft. Chiller&TES RI 73 Elect. Elect $10.016.330 $14.808.896 $4.065.000 $4.492.788 $2.932'059 $26.298.743 $16.262.413 2.63 1.45
AC 530 Chiller Eft. Chiller&TES RI 46 Elect Elect $10,055,330 $t4,797,675 $4.107,476 $4,496,693 $2,951,385 $26,355,228 $16.299,898 2.82 145
AC 945 Chiller Eft. Chiller&TES RI 96 Elect_ Elect $10,094,330 $14,786,453 $4,149,952 $4,504,598 $2,970,711 $26.411,714 $16,317,384 2.62 1.45
AC 991 Chiller Eft ChUler&TES RI 111 Elect. Elect. $10.108.930 $14.780.889 $4.167.986 $4.506.960 $2.978.441 $26.434.277 $16.324.347 2 61 145
AC 1493 Chiller Eft. Chiller&TES RI 130 Elect. Elect. $10.128.130 $14.774.397 $4.189.027 $4.509.716 $2.967.460 $'26.460.600 $16.332.470 261 1.45
AC 810 Chiller Eft. Chiller&TEe RI 89 Elect. Elect. $10.141.130 $14.769.761 $4.204.056 $4.511.684 $2.993.902 $26.479.403 $16.338.273 2.61 1.45
AC 402 Chiller Eft. Chiller&TES R! 26 Elect. Elect $10,154,130 $14,765, t24 $4,219,084 $4,513,653 $3,000,344 $26,496.205 $16,344,075 2.61 145
AC 969 Chiller Eft Chiller&TIES RI 106 Elect Elect_ $10.225.630 $14.739.623 $4.301.743 $4.524.479 $3.035.775 $26.601.619 $16.375.969 2.60 145
AC 424 Chiller Eft Chiller&TES RI 33 Elect Elect $10,238,630 $14,734,986 $4,316,771 $4,526,447 $3,042,217 $26,620,421 $16,381,791 2.60 145
AC 957 Chiller Eft ChHler&TES RI 98 Elect Elect $10,251,630 $14,730,349 $4,331,800 $4,528,415 $3,048,659 $26.639.223 $16,387,593 2.60 145
AC 990 Chiller Eft Chiller&TES Rt 109 Elect Elect $10.271.130 $14.723.394 $4.354.343 $4.531.368 $3.058.322 $26.667.427 $16.396.297 2 60 145
AC 1369 Chiller Eft. Chiller&TES RI 124 Elect Elect $10.290,630 $t4,716,439 $4,376.886 $4,534,321 $3,067,985 $26,695,631 $16,405,001 2.59 1.45
AC 965 Chiller Eft Chiller&TES RI 100 Elect. Elect $10,323,130 $14,704,848 $4,414,458 $4.539,242 $3,084,090 $26,742,637 $16,419,507 2.59 145

_D AC 3656 Chiller Eft. Chiller&TES RI 133 Elect Elect $10,339,380 $14,699,052 $4,433,244 $4,541,702 $3,092,142 $26,766,140 $16,426,760 259 1 45
Lighting 1 2F4OES STO 2F321"8 ELC RI 2a Elect. Elect $10,411,720 $14,748,125 $4,450,586 $4.576,847 $3,092,142 $26,869,700 $16,457,980 2.58 1.43

O Lighting 2 21:96 STD 2F96ES ELC REF RI 5 Elect. _ $10.421.690 $14.756.300 $4.454.845 $4.580.597 $3.092.142 $26.883.884 $16.462.194 2 58 1.42
Lighting 3 21=96 STD 2F961ES ELC REF RI 3 Elect. Elect $10.735.436 $15.012.988 $4.588.875 $4.635.342 $3.092.142 627.329.347 $16.593.911 2.55 1.42
Lighting 2 IF40ES STD 1F32T8 ELC RI 1 Elect Elect. $10.786.344 $15.045.117 $4.607.104 $4.655.312 $3.092.142 $27.399.735 $16.613.390 2.54 1.38
AC 440 Chiller Eft. Chiller&TIES RI 39 Ele¢'t. Elect $10,618,944 $15,034,701 $4,641,473 $4,660,233 $3,108,247 $27,444,654 $16,625,610 254 1.38
AC 537 Chiller Eft. Chiller&TIES RI 53 Elect. Elect $10,864,344 $15,015,855 $4,692,399 $4,667,123 $3,130,794 $27,506,171 $16.641,826 2.53 1.35
AC 523 Chiller Eft. Chiller&TES R! 45 Elect. Elect $10,883,644 $15,009,836 $4,712,0_6 $4,670,075 $3,140,457 $27,532,254 $16,046,409 2.53 134
Lighting 4 2F4OES STD 2F32T8 ELC RI 1 Elect. Elect $10.699.096 $15.018.408 $4.715.742 $4.677.724 63.140.457 $27.552,331 $16.653.235 2.53 1.32
Motors North Plant Sewage Pump Eft. Motor ROF 81b Elect. Elect. $10.900.378 $15.019.110 $4.715.742 $4.677.724 $3.141.411 $27.553.987 $16.653.608 253 129
AC 969 Chiller Eft Chiller&TIES RI 103 Elect. Elect $10,921,178 $15,009,516 $4,738,396 $4.680,674 $3,151,718 $27,580,503 $16,659,325 253 1.27
AC 990 Chiller Eft Chiller&TES RI 110 Elect. Elect $10.953.678 $14.994.525 $4.773.793 $4685.795 $3.167.823 $27.621.935 $16.668.257 2.52 1.27
AC 576 Chiller Elf Chilier&TES Rf 65 Elect Elect $t0.986.179 $14.979.535 $4.809.189 $4,690.716 $3.163.928 $27.663.368 $16.677.189 2.52 1.27
AC 533 Chiller Elf. Chiller&TEES RI 48 E_ct. Elect. $11,099,928 $14,927,067 $4,933,078 $4.707,939 $3,240,295 $27,808,380 $16,708,452 2.51 127
AC 3855 Chiller Eft. Chiller&TES RI 132 Elect Elect $11,132,428 $14,912,077 $4,968,475 $4,712,860 $3,256,400 $27,849,812 $16,717,384 2.50 1.27
AC 969 Chiller Eft. Chiller&TES RI 107 EJeclL Elect $11.476.928 $14.753.176 $5.343.682 $4.765.022 $3.427.112 $28.288.992 $16.812.064 246 1.27
AC 265 Chiller Eft. Chiller&TES RI 12 Elect. Elect. $11.525.678 $14.730.690 $5.396.777 $4.772.403 $3.451.270 $28.351.140 $16.826.462 2.46 1.27
AC 734 Chiller Eft. Chillef&TES RI 81 Elect. Elect. $11.545.828 $14.721.396 $5.418.723 $4.775.454 $3.461.255 $28.376.826 $16.831.000 2.46 127
AC 1316 Chiller Eft. Chiller&TES RI 118 Elect. Elect $11.571.826 $14.709.404 $5.447.040 $4.779.391 $3.474.139 $26.409.974 $16.838.146 2.46 127
AC 558 Chiller Eft'. Chiller&TIES RI 59 Elect. Elect $11.623.828 $14.685.4t9 $5.503.675 $4.767.265 $3.499.907 $28.476.265 $16.652.437 2.45 t27
AC 400 Chiller Eft. Chlger&TES RI 26 Elect Elect. $11.675.828 $14.661.434 $5.560.310 $4.795.138 $3.525.674 $28.542,567 $16.866.728 2.44 1.27
AC 1353 Chiller Eft Chiller&TES RI 119 Elect. Elect $11.701.828 $14.649.441 $5.588.626 $4.799.075 $3.538.558 $26.575.702 $16.873.874 2.44 1.27
AC 1365 Chiller Eft Chiller&TES RI 123 Elect. Elect $11,805,828 $14,601,471 $5,701,896 $4,614,622 $3.590,094 $28,708,265 $16,902,457 2.43 1.27
AC 996 Chiller Eft Chiller&TES RI 115 Elect. Elect. $11.631.828 $14.589.479 $5.730.215 $4.818.759 $3.602.978 $28.741.431 $16.909.602 243 1.27
AC 727 Chiller Eft Chiller&TES RI 79 Elect. Elect $11.870.828 $14.571.490 $5.772.691 $4.824.664 $3.622.304 $26.791.149 $16.920.321 2.43 1.27
AC 1492 Chiller Eft. Chiller&TiES RI 129 Elect. Elect $11.690.328 $14.562.495 $5.793.929 $4.827.617 $3.631.967 $28.816.008 $16.925.680 242 1.27
AC 992 Chiller Elf Chiller&TIES R! 113 Elect. Elect. $11,909,828 $14,553,501 $5,815,168 $4.830.569 $3,641,630 $28,840,868 $16.931,039 2.42 1.27
AC 423 Chiller Eft. Chlller&TES RI 32 Elect. Elect. $12.306.328 $14.501.308 $6.165.267 $4.890.605 $3.776.625 $29.334.005 $17.027.676 2.38 1.24
W1x. Heating Temp.L0d Fac. WH-1 SolarWater Heater RI 4 Elect Elect $12.341.226 $14.558.677 $6.165.267 $4.690.605 $3.762.688 $29.377.237 $17.036.009 2.38 1.24
Wilt. Heating Wherry Hsg WH-1 Solar Water Heater RI 3 Elect. EtecL $12.727.920 $15.194.331 $6.165.267 $4.890.605 $3.606.052 $29.856.254 $17.128.334 2.35 124
W_. Heating APPR PFY50 WH-1 Solar Water Heater RI 1 Elect. Elect_ $12.730.014 $15.197.773 $6.165.267 $4.850.605 $3.605.204 $'29.858.846 $17.128.834 2.35 1.24
AC 3659 Chiller Eft. Chiller&TES RI 135 Elect. Elect $12.795.014 $15.176.941 $6.233.885 $4.900.447 $3.627.367 $29.938.640 $17.143.626 2.34 1.23
Wtr. Heating 504 Water Hea1_r Solar Water Heater RI ld Elect_ Elect $12,815,139 $15,209,467 $6,233,885 $4,900,447 $3,619,215 $29,963,015 $17,147,875 2.34 1.21
WIT. Heating 502 Water Heater Solar Water Heater RI lb Elect. Elect $12.835.264 $15,241,960 $6,233,885 $4,900,447 $3,611,063 $29.967,356 $17,152,091 2.34 1.21
Wtr. Heating 503 Water Heater Solar Water Heater RI lc Elect. Elect $12,855,389 $15,274,453 $6,233.885 $4.900,447 $3,602,911 $30,011,696 $17,156,307 2.33 1 21
Wtr. Heating 501 Water Heater Solar Water Heater RI 11 Elect. Elect $12.875,514 $15.306,946 $6,233,885 $4.go0,447 $3,594,759 $30,036,037 $17,160,523 2.33 1.21
Lighting 2 1F40 STD 1F32T8 ELC REF RI 2 Elect. Elect. $12,960,786 $15,383.226 $6,251,174 $4.909.640 $3,594.759 $30.138,799 $17,178,014 233 1.21
Wtr. Heating 505 Water Heater Solar Water Heater RI le Elect. Elect. $12,979,263 $15,412,574 $6,251,174 $4,909,640 $3,587,275 $30,160,663 $17,181,401 2.32 1.18
WI_. Heating 506 Water Heater Solar Water Heater RI If Elect. Elect. $12.997.740 $15.441.923 $6.251.174 $4.909.640 $3.579.790 $30.182.527 $17.164.788 232 1_18
AC 404 Chiller Eft. Chiller&TES RI 29 Elect Elect. $13.038.740 $15.421.690 $6.292.215 $4.915.545 $3.599.116 $30.228.567 $17.191.827 232 1.16
Control= WHS E-9 EMCS(exlst chill+) RI 9 Elect. Elect $13,043,340 $15,430,449 $6,292,215 $4,915,545 $3,596,I30 $30,236,338 $I7,192,999 2.32 118
Motors North Plant Sewage Pump Elf Motor ROF 86b Elect_ Elect $13,046,760 $15,431,875 $6,292.215 $4,915,545 $3.600,674 $30,240.309 $17,193,549 2.32 1.16
AC 546 Chiller Eft Chiller&TES RI 55 Elect. Elect. $13,111,760 $15.411,885 $6,355,494 $4,925.387 $3.622,838 $30,315,603 $17,203,843 231 118



Table 3.10
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AC 330 Chiller Eft ChlIler&TES RI 22 Elect_ Elect $13.306.760 $15.377.914 $6.519.191 $4.954.913 $3.689.327 $30.541.344 $17.234.584 2.30 1.16
AC 425 Chiller Eft ChlIler&TES RI 36 Elect. Elect $13.618.760 $15.323.559 $6.781.106 $5.002.154 $3.795.710 $30.902.530 $17.283.770 2_27 1.16
AC 415 Chiller Eft ChlIIer&TES RI 31 Elect Elect $13.690.260 $15.31t.103 $6.841.128 $5.012.980 $3.820.090 $30.985.302 $17.295.041 2 26 1 16
AC 556 Chiller Eft. Chiller&TES RI 57 Elect Elect $13.709.760 $15.301.139 $6.860.815 $5.015.933 $3.829.753 $31.007.640 $17.297.680 226 1.15
AC 557 Chiller Eft Chiller&TES RI 58 Elect Elect. $13.716.260 $15.297.976 $6.867.065 $5.016.917 $3.832.974 $31.014.932 $17.298.671 2.26 1.12
Motors Lift Station Lift Station Pump Eft. Motor ROF 91b Elect Elect $13.725.240 $15.30t.345 $6.867.065 $5.016.917 $3.839.654 $31.024.981 $17.299.742 226 1.12
Motors Lift Station Lift Station Pump EfT. Motor ROF 89t) Elect Elect $13,731,226 $15,303,592 $6,867,065 $5,016,917 $3,644,108 $31,031,681 $17,300,455 2.26 1.12
Motors Lift Station Lift Station Pump Eft Motor ROF 88b Elect Elect $13.735.644 $15.305.324 $6.867.685 $5.016.917 $3.647.543 $31.036.849 $17.501.006 2.26 1 12
Motors Lift Station Lift Station Pump Elf Motor ROF 90b Elect Elect $13.738.409 $15.306.287 $6.867.065 $5.016.917 $3.849.452 $31.039.721 $17.301.311 2.26 1.12
Motors North Plant Sewage Pump Eft. Motor ROF 85b Elect Elect $13.739.265 $15.306.599 $6.867.065 $5.016.917 $3.850.088 $31.040.669 $17.301.404 2 26 1.11
Trans &Diet N Substation Transforrnem Amorphous Core ROF 51 Ele_L Elect $13.744,492 $15,307,587 $6,867,312 $5.016,917 $3,854,594 $31.046,410 $17,301.918 2.26 1.10
Trans&Olst N Subsfation Transformem Amorphous Core ROF 65 Elect Elect $13,747,106 $15,308,081 $6,867,436 $5,016,917 $3.856,846 $31.049,280 $17,302,175 2.26 1.10
Trans.&Olst S. Substation Transformem Amorphous Core ROF 116 Elect Elect. $13.749.719 $15.308.576 $6.867.560 $5.016.917 $3.859.099 $31.052,151 $17.302.432 2 26 1.10
AC 1380 Chiller Eft. CMIIOr&TES RI 125 Elect Elect $13.957.719 $15.255.877 $7.045.650 $5.048.411 $3.930.021 $31.279.959 $17.322.240 2.24 1.10
AC 989 Chiller EfT.Chiller&TES RI 108 Elect Elect _14.656.469 $15.078.842 $7.643.922 $5.154.21t $4.168.275 $32.045.251 $17.388.782 2.19 1.10
Ligh6ng 2 2F40 STD 2F4OES ELC REF RI 4 Elect Elect $14.664.933 $15.083.395 $7.646.514 $5.156.238 $4.168.275 $32,054.422 $17.389.489 2 19 1.08
Trans&Dtst N SubstaUon Transformers Amorphous Core ROF 16 Elect. Elect $14.678.089 $15.086.333 $7.647.249 $5.156.238 $4.178.774 $32.068.595 $17.390.506 2.18 108
Trans &Dist. S Substation Trensfonners Amorphous Core ROF 95 Elect Elect $14.690.738 $15.089.083 $7.647.938 $5.156.238 $4.188.943 $32.082.202 $17.391.483 2 18 1.08
Trans &Diet S Substation Transformers Amorphous Core ROF 117 Elect_ Elect. $14,692,972 $15,089,401 $7,648,017 $5,156,238 $4,190,946 $32,084,604 $17.391,632 2.16 108
Trans&DIst N. Substatton TranMOrmem Amorphous Core ROF 48 Elect Elect_ $14,695,126 $15,089,869 $7,648,134 $5,156,238 $4,192,667 $32,086,g08 $17,391,781 2.18 107
Trans&Olst S Substation Transfonnere Amorphous Core ROF 118 Elect Elect $14,697,275 $15.090,147 $7,648,204 $5,156,238 $4,194,615 $32.089,203 $17,391,929 218 1.07
Trans.&Diet S Substation Transformem Amorphous Core ROF 92 Elect Eject $14.700.995 $15.. 30.933 $7.648.401 $5.156.238 $4.197.591 $32,093.163 $17.392.169 2.18 1.08
Trans&Dtst N Substation Transfocrnere Amorphous Core ROF 12 Elect Elect $14.)08.435 $15.092.506 $7.648.794 $5.156.238 $4.203.545 $32.101.083 $17.392.648 2.18 106
Trens &Disf S. Substation Transformers Amorphous Core ROF 93 Elect Elect $14.7_9.168 $15.094.713 . $7.649.347 $5.156.238 $4.212.193 $32.112.491 $17.393.326 2.18 1 06
AC 998 Chiller EfT.Chiller&TES RI 117 Elect Elect. $14.803.666 $15.074.918 $7.717.351 $5.169.033 $4.241.006 $32.202.307 $17.398.642 2.18 108
Trans &Dist_ N Substation Transformers Amorphous Core ROF 49 Ele_- Elect $14,805,819 $15,075,224 $7,717,428 $5,169.033 $4,242,694 $32,204.379 $17,398.760 2.18 1 06
Trens &Diet S Substation Trensformem Amorphous Core ROF 9G EleCt_ Elect_ $14.82_.024 $15.077.660 $7.718.037 $5.169.033 $4.255.949 $32.220.680 $17.399.656 2.17 1.06
Trens.&DIst N Substation Transfownem Amorphous Core ROF 17 Elect Elect. $14,861,076 $15,083,995 $7,719,623 $5,169,033 $4,290,412 $32,263.062 $17.401.986 2.17 106

(_) Motors Norttt Plant Sewage Pump Eft Motor ROF 8CI) Elect. Elect $14,862.786 $15,084,530 $7,719,623 $5,169,033 $4,291,684 $32,264,869 $17,402.083 2.17 1.06
Motor_ North Plant Sewage Pump Eft Motor ROF 8Tb Elect Elect $14,869,628 $15,086,669 $7,719,623 $5,169,033 $4,296,774 $32,272,098 $17,402,471 2 17 106

_) Trans&Disf. N Substation Transformers Core ROF 43 Elect. Elect $14,878,515 $15,087994 $7,719,954 $5,169,033 $4,304,496 2 17 108Amorphous $32,261,477 $17,402,962
AC 929 Chiller Eft ChHler&TES RI 94 Elect. Elect $15.034.515 $15.044.391 $7.850.912 $5.192.653 $4.357.687 $32.445.644 $17.411.129 2.16 1.05
AC 925 Chiller Eft. Chiller&TES RI 92 Elect Elect $15.392,015 $14,944,468 $8,151,924 $5,246,764 $4,479,585 $32,821,860 $t7,429,845 2.13 105
AC 505 Chiller EfT Chiller&TEe RI 43 Elect Elect $15.570.765 $14.894.506 $8.301.079 $5.273.649 $4.540.534 $33.009.968 $17.439.203 2.12 105
AC 966 Chiller Eft. :hillor&TES RI 105 Elect. EleclL $15.700.765 $14.858.171 $8.410.211 $5.293.533 $4.584.860 $33.148.774 $17.446.009 2.11 105
Trans.&Diet N Substation Trensfon_ers Amor _ous Core ROF 71 Elect. Elect. $15,713,765 ;14,861,068 $8,410,938 $5,293,533 $4,594,876 $33,160.412 $17,446,647 2.11 1.05
Trens &Diet N Substation Trensfon_em Amor _ous Core ROF 61 Elect. Ele_l. $15,726,765 $14,863,965 $8,411.661 $5,293,533 $4,604,892 $33,174,050 $17,447,265 2 11 1.05
Trans&Otst NI Sub_t_tk)n TransfotTnem Amor _hous Core ROF 13 Elect. Elect. $15.760.743 $14.869.050 $6.412.934 $5.293.533 $4.634.177 $33.209.693 $17.448.950 2.11 105
Trans &Diet N SubstaUon Transformers Amor Rtous Core ROF 64 Elect. Elect $15.770,570 $14,870,681 $8,413,342 $5,2¢33,533 $4.642,444 $33,219,999 $17,449,429 2.11 1.05
Trans&Dlet S Substation Transformem Amor _tousCore ROF 97 Elect. Elect $15,778,787 $14,871,745 $6,413,608 $5,293,533 $4,649,729 $33,228,615 $17,449,629 2_11 1.05
Trans&DIst N. Substatk)n Transformere Amor Alous Core ROF 14 Elect. Elect $15.793.285 $I4.873.659 $8.414.087 $5.293.533 $4.662.472 $33.243.751 $17.450.465 2 10 1.04
Trans &Dist. N Substation TrenM_nnem Amor _ous Core ROF 72 Elect __lect $15.802.419 $14.875.100 $8.414.448 $5.293.533 $4.670.157 $33.253.237 $17.450.818 2.10 1.04
Trans&l_st N Substation Trensfo_ners Amor _ous Core ROF 62 Elect Elect $t5.829.821 $14.879.423 $6.415.530 $5.293.533 $4.693.211 $33.281.698 $17.451.877 2.10 1 04
Trans &Dist. N SubstaUon Transfommre Amor Alous Core ROF 32 Elect Elect $15.$32.532 $14.879.945 $6.415.661 $5.293.533 $4.695.366 $33.264.504 $17.451.972 2.10 1.04
Trens &DJsIL N Substation Trensformere Amor _ous Core ROF 73 Elect Elect $15.840.977 $14.881.120 $6.415.955 $5.293.533 $4.702.635 $33.293.243 $17.452.266 2 10 103
Trans&DIst N. Substation Transfon_ere Amor A_ousCore ROF 33 Elect. Elect $15.843.483 $14.881.578 $6.416.069 $5.293.533 $4.704.654 $33.295.834 $17.452.351 2.10 1.03
Trans&Dist N Substation TrerpJfom_em Amor _hous Core RCNF 47 Elect Elect $15,851,003 $14,882,982 $8,416,413 $5,293,533 $4,710,710 $33,303,608 $17,452,605 2.10 1.03
Tran$&Dlst N Substation Transformers Amor)housCore ROF 7 Elect. El_'t. $15,866,042 $14,885,700 $8,417,101 $5,293,533 $4,722,822 $33,319.156 $17,453,115 210 103
Trans&DIsL S S, bstaUon Transformem Amor )hous Core ROF 87 Elect. Elect $15.873.272 $14.886.986 $8.417.423 $5.293.533 $4.726.687 $33.326.628 $17.453.356 2.10 1.03
Trans&DIsf_ S. Substation Transformere Amor_houscore ROF 113 Elec't. Elect. $15,880,502 $14.888,271 $8,417,745 $5,293,533 $4,734,551 $33,334,100 $17,453,597 2.10 1.03
Trans.&DIsf. N Substation Transformers Amor )hous Coce ROF 69 Elect_ Elect $15,888,471 $14,889,479 $8,418,947 $5.293,533 $4,741,257 $33,342,316 $17,453.844 2 10 103
Trans&Oist N Substatk_l Transformem Amor )hOus Core ROF 58 Elect. Elect. $15.898.440 $14.890.687 $6.418.349 $5.293.533 $4.747.962 $33.350.532 $17.454.081 2.10 1.03
Trans &Diet N Substation Trensformem Amor bhous Core ROF 76 Elect. Elect $15,912,794 $14,891,841 $6,418,638 $5,293,533 $4,763,372 $33,367,384 $17,454,590 2.10 1.03
Trans&Dlst S Substation Transformers Amor 4_ous Core ROF 82 Elect Elect. $15,914,078 $14,892,070 $6,418,696 $5.293,533 $4,764.407 $33,368,708 $17,454,628 2.10 1.03
Trans&Dtst N Substation Transformere Amor3hous Core ROF 2 Elect. Ele_L $15.915.266 $14.892.272 $8.418.746 $5.293.533 $4.765.376 $33.369.927 $17.454.661 2.10 1.03
Trens&Dlst S Substation Transformers Amor )hoLm Core ROF 127 Elect Elect. $15,922,634 $14,893,257 $8,418,993 $5,293,533 $4,771,719 $33,377,502 $17,454,868 2.10 1.03
Trans&Dlet N Subs_ltion Transformers Amor)housCore ROF 59 Elect. Elect. $15,930,001 $14,894,242 $8,419.239 $5,293,533 $4,778,053 $33,385,076 $17,455,075 2.10 1.03
Trans&Dlst S Substation Transformers Amor)housCore ROF 138 Elect_ Elect $15.937,085 $14,895,121 $8.4!9,459 $5,293,533 $4,764,235 $33,392,348 $17,455.263 2.10 1.03
Trans &Dist. S. Substation Transfownem Amor)hous Core ROF 115 Elect. Elect. $15,938,458 $14,895,202 $6,419,479 $5,293.533 $4,765,540 $33,393,753 $17,455,296 210 102
Trens&Dlst N Substation Trensformem Amor )hous Core ROF 18 Elect. Elect $15,951,446 $14,895,970 $8,419,672 $5,293.533 $4,797,868 $33,407,043 $17,455,597 209 1.02
Trans&Oblt N Substation Trensformem Amor )hous Core ROF 77 Elect. Elect $15,964,738 $14,897,360 $8.420,020 $5,293,533 $4,809,708 $33,420.620 $17,455.883 209 102
Trens.&Disf. S Substation Transformers Amor )hous Core ROF 119 Elect. Elect_ $15,966,435 $14,897,422 $8,420,035 $5,293.533 $4,811,362 $33,422,352 $17,455,917 209 102
Trans&DIsf. S. Substation Trensformem Amor )hoLm Core ROF 130 Elect. Elect $15,983,324 $14,899,893 $6,420,654 $5.293,533 $4.826,499 $33,439,578 $17.456.254 209 1.02
Trans.&DbrL S. Substation Transforrnem Amor )hoLm Core ROF 107 Elect_ Elect $15.965.160 $14.899.996 $8.420.679 $5.293.533 $4.827.243 $33.441.451 $17.456.291 209 1.02
Trans&Dtst N Substation Transformers Amor )hous Core ROF 35 Elect. Elect. $15.994.739 $14.901.738 $8.421.116 $5,293,533 $4.834.833 $33.451.219 $17.456.480 2.09 1.02
Trans&DIst S Substation Transformem Amor )hous Core ROF 89 Elect_ Elect. $16.003.596 $14.903.269 $8.421.499 $5.293.533 $4.641.946 $33.460.247 $17.456.651 209 1.02
Trans&Dtst N. Substation Transformem Amor )hoLm Core ROF 9 Elect. Elect. $16.021.308 $14.906.332 $8.422.265 $5.293.533 $4.856.173 $33.478.303 $17.456.994 209 1.02
Trar_.&Dtst S Substation Transformem Amor )hoLm Core ROF 90 Elect. Elect $16.029,496 $14,g07,670 $6,422,600 $5,293,533 $4,862,645 $33.486,648 $17,457,152 2.09 1.02
Trans &Diet N. Substation Transformers Amor )hous Core ROF 79 Elect. Elect $16,041,728 $14.908,428 $6,422.790 $5,293,533 $4,874,361 $33.499,112 $17.457,384 2.09 1.02
Trans.&Diet S Substation Transformers Amor )hous Core ROF 131 Elect. Elect $16.056.742 $14.910.226 $6.423.240 $5.293.533 $4,887,389 $33.514.388 $17.457.646 209 1.O2
Trens &Diet N Substation Transformers Amor )hous Core ROF 10 Elect ElecL $16,062,964 $14.910,988 $8,423.431 $5.293,533 $4.892,765 $33,520.716 $17,457.752 2 09 102
Trane&Dtst N. Substation Transformers Amor)housCore ROF 38 Elect Elect $16.077.483 $14.912.765 $8.423.876 $5.293.533 $4.905.309 $33.535.483 $17.458.000 2.09 1.02
Tran$ &Diet N. Substation Transformers Amor )hous Core ROF 74 Elect. Eled. $16,O83,900 $14,913.144 $8.423.971 $5.293.533 $4,911,356 $33,542,004 $17,458.104 2.09 102



Table 310

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: Cumulative Present Values of Colds and Savings

Cumu_at_,,e
Cumulatqve Cumulatkle Cumulative Cumulative Present Cumulative IndMdual

Present Present Present present Value of Present Cumulative Cumulative ERO
Value of Value of Value of Value of Replacement Value of Net Savings Savings
Installed Energy Demand O&M Cost Total Present to to

ERO FacllCy - Description RI or Existing ResuRIng Cost Savings ,._ngs Savings Sav_g$ Savings Value Investment Investment
Category Type Equipment of ERO ROF ID Fuel Fuel (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) RalJo Ratio

Trarm &Dist. S. Substation Trinsfonnenl Amor )hous Core ROF 139 Elect Elect $16.089.723 $14.913.548 $8.424.071 $5.2<J3.533 $4.916.768 $33.547.919 $17.458.196 209 102
Trans&Dist S Substation Transformem Amor)boul Core ROF 91 Elect. I_lect $16.095.255 $14.914,102 $8.424,210 $5.293,533 $4.921,688 $33,553.533 $17.458,279 208 101
Trans&Dist S Substation Transformers Amor )houl Core ROF 128 Elect. l-_-lect $16,106,452 $14,914,737 $8,424,369 $5,293,533 $4,932,240 $33.564,880 $17,458,427 2 08 1.01
Trans&Oist N. Subst=bon Trlnsfonnenl Amor)hous Core ROF 29 Elect I'lect $16.112.914 $14.915.848 $8.424.647 $5.293.533 $4.937.398 $33.571.426 $17.458.512 208 1.01
Trans &Oist N Substa,on Transformem Amor)houm Core ROF 30 Elect_ I-'.lect $16.115.068 $14.916.219 $8.424.740 $5.293.533 $4.939.117 $33.573.608 $17.458.540 2.06 1.01
Tranl.&Dist S Substation TranIRormem Amor)hous Core ROF 103 Elect I:'lect $16.119.376 $14.916.960 $8.424.926 $5.293.533 $4.942.555 _3.577.973 $17.458.596 208 1.0I
Trans.&Otst S Substation Transformers Amor)houm Core ROF 112 Elect |-Iect. $16.121.530 $14.917.330 $8.425.018 $5.293.533 $4.944.274 $33.580.155 $17.458.625 208 1.01
Trans&Dist N. Substation Transformem Amor )hous Core ROF 5 Elect I-'.tect $16.127.505 $14.916.307 $8.425.263 $5.293.533 $4.949.108 $33.586.297 $17.458.702 2.08 1.01
Trans.&Dist N Substatk)n Transformerl Amor )hous Core ROF 23 Elect. El_ct. $16,128,340 $14,918,400 $8,425.286 $5.293,533 $4,949,833 $33,587,052 $17,458.713 208 101
Thins &Dtst S Substatk)n Tnlnsfonnenl Amo_ )hous Core ROF 100 ElecL Elect $16.130.643 $14.918.680 $8.425.356 $5.293.533 $4.952.018 $33.559.588 $17.458.745 208 1.01
Trans &Dlst N Substatk)n Transtocmenl Amor)hous Core ROF 50 Elect. Elect $16.132.112 $14.918.719 $8.425.366 $5.293.533 $4.953.255 $33.590.873 $17.458.761 2.08 1.01
Trartl.&Dlst S Substation Tnlnsformenl Amo¢ )hous Core ROF 134 Elect Elect. $16.134.650 $14.918.797 $8.425.385 $5.293.533 $4.955.728 $33.593.443 $17.458.793 208 t.01
Trans&Dlst N Substation Transfonnenl Amor )boosCore ROF 6 Elect. Elect. $16,138,647 $14,919,283 $8,425,507 $5,293,533 $4,959,370 $33,597,692 $17.4,58,845 2 08 1.01
Trlns&Dist S Substation Transfonnenl An_ )houe Core ROF 110 Elect Elect. $16.152.656 $14.919.715 $8.425.615 $5.293.533 $4.973.010 $.t3.611.873 $17.459.017 2.08 101
Tranl &Dtsl N Substation Transformers Arn_ )hous Core ROF 44 Elect. Elect $16.158,860 $14.919,901 $8.425,662 $5.293,533 $4,976.856 $33,617,951 $17,459.091 2.08 1.01
Trans.&DIst_ N Substation Tnlnsfonnerl Amol )houe Core ROF 20 Elect. Elect $16.162.863 $14.920.025 $8.425.693 $5.293.533 $4.982.753 $33.622.003 $17.459.140 2.06 1.01
Tnlns&Oblt S Substation Tnlnsfonnenl Amor)houe Core ROF 94 Elect Elect $16.169.654 $14.920.223 $8.425.742 $5.293.533 $4.989.367 I;33.628.865 $17.459.211 2.08 1.01
Tnlns&DIst S. Substatk)n Transformers Amorfnous Core ROF 108 ElecL Elect $t6.251.148 $14.922.605 $8.428.339 $5.293.533 $5.068.735 $33.711.211 $17.460.083 2.07 1.01
Tmn$&Dtst N Substation Transfonnenl Amor _wus Core ROF 39 Elect. Elect $16,261,334 $14,922.903 $8.426.413 $5,293.533 $5.078.656 $33,721.505 $17.460.170 2.07 1.01
Tnlns&D_L S. Substatk_n Tnlnsformenl Arn_ )hous Core ROF 120 Elect Elect $16.264.599 $14.922.965 $8.426.429 $5.293.533 $5.081.677 $33.724.803 $17.460.204 2.07 t.01
Trins&Otst N Su_ Transfonnerl Amor >t_us Core ROF 52 Elect Eiec-L $16.267.864 $14.923.026 $8.426.444 $5.293.533 $5.085.099 $33.728.102 $17.460.238 2.07 1.01
Thins &Dist N Substation Trlnsfonnem Amor )hous Core ROF 31 Elect Elect $16.268.970 $14.923.105 $8.426.464 $5.293.533 $5.086.117 $33.729.218 $17.460.248 207 IO1
Trans.&Dtst N Substation Transformers Amol )hoLm Core ROF 75 Elect. Elect. $16.274.903 $14.023.288 $8.426.509 $5.293.533 $5.091.872 $33.735.202 $17.460.299 207 1.01
Trans&Dtst N Substation Transtormerl Amol _ Core ROF 66 Elect. Elect $16.280.837 $14.923.471 $8.426.555 $5.293.533 $5.097.627 $33.741.186 $17.460.349 2.07 1.01
Trar_l &Dmt S Substation Transformers Amot )hous Core ROF 85 EleOL Elect. $16.281.885 $14.923.566 $8.426.584 $5.293.533 $5.098.540 $33.742.243 $17.460.358 2.07 t.01
Tnlns &Dtst N. Substation Tnlnsformenl Amo_ )hous Core ROF 36 Eled_ _ $16.298.257 $14.923.786 $8.426.634 $5.293.533 $5.102.696 $33.746.649 $17.460.392 2.07 1.01
Trsns &Dtst N. Substation TrantRonnerl Amo_ )hous Core ROF 40 Elect Elect $16.290.733 $14.924.461 $8.426.808 $5.293.533 $5.106.334 $33.751.156 $17.460.423 2 07 t.01
Trans &Dist N Substation Transfonnenl Amo_ )hous Core ROF 3 Elect Elect $16.293.718 $14.924.945 $8.426.924 $5.293.533 $5.108.759 $33.754.161 $17.460.444 2 07 1.01
Trans &Dest N Substa,on Transformers Am_ )houe Core ROF 25 Elect Elect $16.294.579 $14.925.010 $8.426.940 $5.293.533 $5.109.546 $33.755.029 $I7.460.450 2.07 1.01

('_ Trans &Dist S. Substation Tnlnsfotmenl Amo. )hous Core ROF 64 Elect- Elect $16.296.193 $14.925.273 $8.427.006 $5.293.533 $5.t10.641 $33.756.654 $17.460.461 2.07 1.01

Trins &Dist. N Substatton Trlnsformem Amog )hous Core ROF 27 Ele¢IL Ele_ $16.207.807 $14.925.537 $8.427.072 $5.293.533 $5.112.136 $33.756.279 $17.460.471 207 1.01
Tnlnl &Dtst N Substation Tnlnsformenl Atom mous Core ROF 19 Elect Elect $16.315.126 $14.925.811 $8.427.141 $5.293.533 $5.120.222 $33.775.707 $17.460.581 207 1.01
Trlns &Dist S SubstatJc_n Tnlnstotmenl Atom )hous Core ROF 88 Elect Elect $16.321.9@0 $14.925.985 $8.427.164 $5.293.533 $5.135.912 $33.762.614 $17.480.624 2.07 101
Trins.&Otst N. Substation Tnlnsformerl Amo. )hous Core ROF 6 Ele_'t. Elect. $16.325.422 $14.926.071 $8.427.206 $5.293.533 $5.139.256 $33.786.067 $17.460.645 207 1.01
Trlns&Dlst N. Substation Trlnlfonnenl Amol )hous Core ROF 34 Elect Elect $16.339.149 $14.926.416 $8.427.293 $5.293.533 $5.152.635 $33.799.679 $17.460.730 2.07 101
Trir_&D_ S Substation Trlnsformenl Atom #¢,Js Core ROF 105 Elec_ Elect $16.365.460 $14.927.083 $8.427.459 $5.293.533 $5.178.277 $33.826.353 $17.480.893 2.07 101
Trans &Dtst S Submtlon Transtormerl Arr_ _ Core ROF 109 Elect Elect $16.367.092 $14,927.107 $8,427.465 $5.293,533 $5,179.888 $33.827.994 $17,460.g02 2.07 1.01
Trlns &Dlst N Substation Tmnsfocmerl Ann_ )hous Core ROF 15 Elect. Elect $16.376.887 $14.927.254 $8.427.502 $5.293.533 $5.189.553 $33.837.842 $17.460.955 2.07 1.01
Tnlns &O_st S Substation Tmnsfonnenl Amo_ _ Core ROF 63 Elect. Elect $16.377.97t $14.927.280 $8.427.509 $5.293.533 $5.190.611 $33.838.932 $17.460.961 2.07 1.01
Trlns &Otst N Substation Tnlnsfonnem Amo, _ Core ROF 63 Ele_L Elect $16.383.676 $14.927.370 $8.427.531 $5.293.533 $5.196.229 $33.944.662 $17.460.986 2.07 1.00
Trans &DIst N Substation Tramd_-mem Amo, _ous Core ROF 24 Elect Elect $16.384,413 $14.927.400 $8,427,539 $5.293,533 $5,196.931 $33,645,402 $I7,460,989 207 tOO
Tnlns&DIst S Substation Tmnsformenl Atom )hous Core ROF 106 Elect Elect $16.465.251 $14.929.333 $8.428.022 $5.293.533 $5.275.692 $33.9"26.580 $t7.461.330 2.06 1.00
Thins &Dist. N SubstaUon Tnlnsfonnerl Amo_ _ Core ROF 37 Elect Elect. $16.486.807 $14.929.848 $8.428.152 $5.293.533 $5.296.695 $33.948.228 $t7.461.420 2.06 100
Tnlns&Dtst N. Substation Trlnsfonnerl Amof )hous Core ROF 41 Elect_ Elect. $16.490.849 $14.929.945 $8.428.176 $5.293.533 $5.300.633 $33.952.287 $17.461.437 206 100
Trans $O_st S Substation Transfonnerl Atom d_x,I Core ROF 132 EleOL Elect $16.502.489 $14.930.125 $8.428.221 $5.293.533 $5.312.091 $33.983.969 $17.461.461 208 1.00
Trans&Dist N. Substation Tnlnsfonnenl An_ _housCore ROF 60 Elect Elect $16.507.466 $14.930.200 $8.428.240 $5.293.533 $5.316.992 $33.988.985 $17.461.499 2.08 1.00
Trans &Dist S Subslatton Transfonnerl Amo_ )hous Core ROF 129 ElecL Elect $16.517.421 $14.930.351 $8.428.277 $5.293.533 $5.326.795 $33.978.957 $17.461.536 206 1.00
Trlrm.&Deit N Substation Transformerl Amo_ _:.us Core ROF 70 Elect. Elect_ $16.522.398 $14.930.427 $8.428.296 $5.293.533 $5.331.696 $33.983.952 $17.461.554 208 100
Trans.&Dist. N Substation Transforrnem Impvd Saloon Steel ROF 81 Elect Elect $16.535.251 $14.930.556 $8,426.329 $5.293.533 $5.344.435 $33.996.852 $17.461.602 208 100
Thins &D/st N. SubstaUon Transformers Amorphous Core ROF" 78 Elec_ Elect $16.595.856 $14.931..182 $8.428.560 $5.293.533 $5.404.095 $34.057.670 $17.461.814 205 IO0
Trans.&Dist N Substation Transfonnerl Amorphous Core ROF 22 Elect Ek_'t $16.600.19'2 $14.931.577 $8.428.584 $5.293.533 $5.408.327 $34.082.020 $17.461.828 2 05 100
Trlns&Otst S Substation Transformerl Amorphous Core ROF 101 Elect_ Elect $16.603.444 $14.931.646 $8.428.602 $5.293.533 $5.411.501 $34.065.283 $17.461.839 205 1.00
Tnlns&Dtst_ S Substation Transfotmenl Amorphous Core ROF 104 EleCt_ Elect $16.614.351 $14.931.894 $8.426.664 $5.293.533 $5.422.135 $34.076.226 $17.461.875 2 05 1.00
Trans &Disc N. Substation Transformers Amorphous Core ROF 28 Elect. Elect $16.619.805 $14.932.018 $8.428.694 $5.293.533 $5.427.453 $34.081.697 $17.461.893 2.05 t00
Trarm &Dist S. Substation Trlnsto_mem Amorphous Core ROF 86 Elect. Elect $16.622.531 $14.932.079 $8.428.710 $5.293.533 $5.430.111 $34.084.433 $17.461.g02 2.05 1.00
Traml &Dtst N. Substatk)n Transformem Impvd Sltcon Steel ROF 80 Elect Elect $16.633.733 $14.932.185 $8.428.736 $5.293.533 $5.441.214 $34.095.66_ $17.461.935 2.05 1._0
Trans.&Dt_ N Substation Trlnsfonnem Amor _ous Core ROF I Ele_ Elect $16.634.254 $14.937_191 $8.428.738 $5.293.533 $5.441.729 $34.096.191 $17.461.937 206 1.00
Trans.&D_L S. Substation Transfonnem Amor _hou_ Core ROF 102 Ele_L Elect $16.636.978 $14.932.250 $8.428.753 $5.293.533 $5.444.386 $34.098.922 $17.461.943 205 1.00
Trans &Dt_ N SubstlBon Transl'onnenl Amor _ Core ROF 11 Elect Elect $16.638.274 $14.932 266 $8,428,757 $5,293,533 $5,445.665 $34,100.220 $17,461,946 205 100
Tnlns.&Dtst N. Subst_tk)n Trlnsfonnem Amor)housCore ROF 42 EleCt Elect. $16.642.160 $14.932.313 $8.428.768 $5.293.533 $5.449.500 $34.104.115 $17.461.955 205 1.08
Trans &Dist. S. Substation Transformerl Amor )hous Core ROF 121 Elect. Elect $16,646,694 $14.932,665 $8,428,857 $5.293.533 $5,453.603 $34.108,658 $17,461,964 2.05 1.00
Trans&Dlst S Subs_tlon Transformers Amor_ous Core ROF 122 EleCt. Ele_ $16.650.724 $14.932.857 $8.428.904 $5.293.533 $5.457.401 $34.112.695 $17.461.971 205 1.00
Trans+&DtslL N Substation Transfonnem Amor )hous Core ROF 53 Elect. Elect. $16,655,627 $14,933,325 $8.429,022 $5.293,533 $5,461,727 $34.117.606 $17.461.979 205 100
Trans &D/st N. Substation Transformenl Arnm _hous Core ROF 26 EleCL Elect $16.656.282 $14.933.332 $8.429.024 $5.293.533 $5.462.373 $34.116.262 $17.461.980 205 1.00
Tnlns &Otst N Substation Transformem Amor )houl Core ROF 4 Elect_ Elect. $16.656.937 $14.933.339 $8.429.025 $5.293.533 $5.463.020 $34.118.918 $17.461.981 205 100
Trlns&Dlst S. Substation Tnlnsfonnenl Amor )hou| Core ROF 123 Elect. Elect $16.660.519 $14.933.385 $8.429.037 $5.293.533 $5.466.548 $34.122.503 $17.461.983 2.05 100
Trans&DIst. S Substation Transfonnem Amor _ous Core ROF 135 Elect. Elect. $16.664.102 $14.933.430 $8.429.048 $5.293.533 $5.470.077 $34.125.088 $17.461.986 205 1.00
Trans&D_L N Substation Transformers Amor)houlCore ROF 67 Elect. Elect $16.669.838 $14.934.155 $8.429.230 $5.293.533 $5.474.g05 $34.131.826 $17.461.987 205 1.00
Tran| &Dist S Substation Trlnsh)rrnem Impvd SNicon Steel ROF 133 Elect. Elect. $16.693.883 $14.934.335 $8.429.275 $5.293.533 $5.498.736 $34.155.678 $17.461.995 2.05 1.00



Table 3.11

EROs Constituting the Minimum Life-CycleCost Efficiency Resource: PresentValues Aggregatedby Category

Present

Furl Full Present Present Present Present Valueof Present
First-Year First-Year Implement. Implement. Valueof Valueof Valueof Valueof Replacement Valueof Net Savings

Energy Demand Energy Demand Installed Energy Demand O&M Cost Total Present to
ERO Savings Savings Savings Savings Cost Savings Savings Savings Savings Savings Value Investment
Category (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) (1993$) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

AC -2,625 72,387 -2,625 72,387 $6,210,400 -$1,561,723 $6,067,747 $824,808 $2,594,756 $7,925,589 $1,715,189 1.28
Boilers 623 0 623 0 $17,500 $49,675 $0 -$7,811 -$4,631 $37,233 $19,734 2.13
Controls 2,505 0 2,505 0 $68,200 $384,139 $0 $0 -$10,196 $373,944 $305,744 5.48
Envelope 30,267 0 30,287 0 $1,386,934 $5,122,174 $0 $0 $0 $5,122,174 $3,735,240 3.69
HVAC 0 0 1,83_ 0 $1,629,328 $143,938 $0 $0 $2,782,086 $2,926,025 $1,296,69£: 1.80
Lighting 44,266 22,032 44,266 22,032 $3,551,476 $7,008,373 $2,193,583 $2,634,927 $0 $11,836,883 $8,285,407 3.33
Motors 3,148 1,436 4,318 1,436 $528,155 $b"24,774 $142,949 $43 $207,203 $674,926 $446,771 1.85
Transport. 1,268 0 1,268 0 $1,287,000 $10113,696 $0 $1,841,609 -$413,570 $2,541,734 $1,254,734 1.97
Trans&Dlst. 0 0 3,025 1,214 $1,I 24,103 $99,861 $24,995 $0 $I ,023,932 $I ,148,788 $24,68,5 1.02
Wtr. Heating 12,283 0 12,283 0 $890,790 $1,949,428 $0 $0 -$680,846 $1,268,582 $377,792 1.42

Totals 91,735 95,855 97,763 97,069 $16,693,883 $14,934,335 $6,429,275 $5,293,533 $5,498,735 $34,155,878 $17,461,995 2.05

;=



Table3.12

EROs Constituting the Minimum Life-Cycle Cost Efficiency Resource: AnnualizedValues Aggregated by ERO Category

Full Full Annualized
First-Year First-Year Implement. Implement. Annualized Annualized Annualized Annualized Replacement Annualized Annualized Savings

Energy Demand Energy Demand Installed Energy Demand O&M Cost Total Net to
ERO Savings Savings Savings Savings Cost Savings Savings Savings Savings Savings Savings Investment
Category (MBtu) (kW-mo) (MBtu) (kW-mo) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) (1993 $) Ratio

AC -2,625 72,387 -2,625 72,387 $397,540 -$99,969 $388,408 $52,798 $166,095 $507,332 $109,793 1.28
Boilers 623 0 623 0 $1,120 $3,179 $0 -$5(X) -$297 $2,383 $1,263 2.13
Controls 2,505 0 2,505 0 $4,366 $24,590 $0 $0 -$653 $23,937 $19,571 5.48
Envelope 30,267 0 30,267 0 $88,780 $327,680 $0 $0 $0 $327,680 $239,100 3.69
HVAC 0 0 1,833 0 $104,296 $9,214 $0 $0 $178,08_ $187,301 $83,004 1.80
Lighting 44,266 22,032 44,266 22,032 $227,337 $448,620 $140,416 $168,667 $0 $757,702 $530,365 3.33
Motors 3,148 1,436 4,318 1,436 $33,808 $39,993 $9,150 $0 $13,263 $62,407 $28,599 1.85
Transport. 1,268 0 1,268 0 $82,383 $71,290 $0 $117,885 -$26,473 $162,701 $80,318 1.97
Trans&Dist. 0 0 3,025 1,214 $71,956 $6,392 $1,6(X) $0 $65,544 $73,536 $1,550 1.02
Wtr. Heating 12,283 0 12,283 0 $57,021 $124,787 $0 $0 -$43,582 $81,204 $24,183 1.42

Totals 91,735 95,855 97,763 97,069 $1,068,608 $955,976 $539,574 $338,849 $351,984 $2,186,384 $1,117,777 2.05



TABLE3.13. Summaryof Total Minimum Life-Cycle Cost Efficiency Resource

Summaryof Energy and DemandSavings:

First-Year Energy Savings (MBtu/yr) 91,735
First-Year DemandSavings (kW-mo) 95,855

Full-Implementation Energy Savings (MBtu/yr) 97,763
Full-Implementation DemandSavings (kW-mo) 97,069

Summaryof Costs and Benefits:
Present Annualized
Value Value

i{]993,s)(]993
Installed Cost $16,693,883 $1,068,608

Value of Energy Savings $14,934,335 $955,976
Value of DemandSavings $8,429,275 $539,574
Value of O&MSavings $5,293,533 $338,849
Value of Replacement Cost Savings $5,498,735 $351,984
Value of Total Savings $34,155,879 $2,186,385

Net Present Value of Savings $17,461,995 $1,117,777

Savings-to-Investment Ratio 2.05 2.05
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Table 3.14
Fuel Balance Table

Existing Conservation New Load Resulting Net Conservation

Existing Energy Increased Resulting Net Net
Energy Existing Use Demand Energy Increased Energy Resulting Energy Use Demand

Fuel Use Demand Reduction Reduction Use Demand Use Demand Reduction Reduction
Type (MBtu) (kW-mo) (MBtu) (kW-mo) (MBtu) (kW-mo) (MBtu) (kW-mo) (MBtu) (kW-mo)

Diesel 19,161 NA 2,923 NA 0 NA 16,238 NA 2,923 0
Electricity 370,803 247,196 95,782 97,069 0 0 275,021 150,127 95,782 97,069
Fuel Oil 9,671 NA 146 NA 0 NA 9,525 NA 146 0
Gasoline 78,150 NA 15,195 NA 0 NA 62,955 NA 15,195 0
NaturalGas 23,819 NA 5,174 NA 21,457 NA 40,102 NA (16,283) 0

Totals 501,604 247,196 119,220 97,069 21,457 0 403,841 150,127 97,763 97,069

;=,
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3.5 ADDITIONALNOTES

• The LCCcalculationsfor the familyhousingfuel-switchingEROdo not

includeany costof installingnaturalgas lines. However,the NPVsof

the two optionsare negativewithoutthe inclusionof gas linecosts.

Any additionalcostwouldonlymakethe ERO evenlesscost effective.

. Tables3.4 and 3.5 reportthe LCC valuesfor individualvehicleEROs.

Thesetablesdo not includethe constructioncostsof the filling

stations.However,beginningwith Tables3.6 and 3.7,the cost-

effectivevehicleEROsare aggregatedintoone line,with a filling

stationcostof $150,000includedin the LCC figures.

• The savingsassociatedwiththe EMCSEROsare estimatedunderthe

assumptionthatexistingc;,illers,or chillersof a similarefficiency,

remainin operation.If theproposedchillerEROs,suchas the high-

efficiencychillerswith thermalenergystoragesystems,are

implemented,the savingsassociatedwiththe EMCSsystemwill be lower,

as willthe NPV for the EMCSEROs.

• As mentionedin Section3.4,total1991expendituresfor energy

(Wahlstromet al. 1993)wereadjustedwith currentpricesto estimate

the percentageof dollarsavingsavailable.Table3.15lists199]

expenditures,the adjustmentfactorusedfor the conversion,and the

adjustedexpendituresfor eachfueltype.
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.TABLE3.15. Sunm,ary of Expenditure Adjustment Process

1991 Adjustment Adjusted
Fuel Exoendttures Factor Expenditures

Electricity $6,065,000 0.04923/0.0532 $5,612,405

No. 2 fuel otl $71,768 0.69000/1.0300 $48,078

Dtesel $146,194 0.69000/1.0300 $97,936

Gasoline $873,863 0.84000/1.2300 $596,784

Natural gas .... $90)749 1,0000 I $90)74911'

Totals $7,247,574 $6,445,952

The adjustment factor ts the ratio of the prices used in the LCC

analysts to the prices used tn the Volume II Baseline Detail Report

(Wahlstrom et al. 1993). The average price per kwh was $0.0532 in 1991.

(In the LCCanalysis, actual rates, broken out by rate period, were

used.) Of that price, $0.03808 originated from the per kwh rate

schedule. The remainder was due to demandand customer charges. The

per kwh, or marginal energy charge, portion was calculated using the

following formula:

kwh = ONPK x .33 + OFFPK x .67 (3.13)

where kwh - per kwh, or marginal energy charge portion of average rate

ONPKm on peak electricity rate

OFFPK- off peak electricity rate

The rates used in the baseline report were $0.04043 and $0.03692

for on-peak and off-peak, respectively (Wahlstrom eta]. 1993).

Inserting the rates used in the LCCanalysis, as reported in Table 3.2,

into this formula ylelds a marginal rate of $0.03411. To find the new

average price per kwh (including demandand customer charges), the

change (-$0.00397) in the marginal rate was added to the previous

overall per kwh cost of $0.0532, which resulted in an overall average

rate of $0.04923 per kwh.
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• Information regarding the rate structure for natural gas was not

available for some buildings. To alleviate this problem, assumptions

were made for several buildings as to whether the correct rate was firm

or tnterrupttble. In general, the rate that madethe analysis more

conservative was chosen. In other words, the rate that made an EROless

attractive, relative to the baseline case, was used. For the family

housing fuel-switching ERO, vehicle EROs, and the gas chiller EROsfor

all buildings other than Building 989, ftrm rates were selected.

Interrupttble rates were used for al] boiler EROs(both tune-ups and

pulse replacements), with the exceptions of those affecting Buildings

998 and 1364, which are on the firm schedule.

• The unleaded gasoltne and diesel prices for vehicles were not reported

in Table 3.2 because of the use of vehtcle specific data. Table 3.16

reports the dtesel and gasoline prtces used for each vehicle ERO in both

dollars per gallon and dollars per RBtu. The prices are averages paid

on- and off-base by vehtcles affected by each ERO.
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TABLE3.16. Gasollne andDtesel Prtces Usedfor Vehtcle EROs

Average Fuel Cost

Facility Existing On-Base Off-Base Tok,I On-Baee Off-Base Total
Type Equipment ID Fuel (S/gel) (S/gel) (S/gel) ($/MBtu) ($/MBtu) ($/MBtu)

Sedan Compact,4 I_gr, Clau II B102 Gas 0.839 0.873 0.845 $7.63 $7.94 $7.68
Sedan Midsize,5 psgr,Class II (See Note 1) B103 Gas 0.844 0.844 $7.67 $7.67
Sedan Compact,Law Enforcement,ClassII B106 Gas 0.839 0.872 0.852 $7.63 $7.93 $7.75
Wagon StationWagon,Compact,Class II B150 Gas 0.839 0,877 0.845 $7.63 $7.97 $7.68
Ambulance Modular,4x2 B162 Gas 0.843 0.843 $7.66 $7.66
Ambulance Modular,4x4 B163 Gas 0.736 0.736 $6.69 $6.69
Truck PanelTruck,4x2, 6,999 GVW & under B168 Gas 0.848 0.871 0.850 $7.71 $7.92 $7.73
Truck Multistop,4x2, 12,500-16,999 GVW B177 Gas 0.842 0.853 0.845 $7.66 $7.75 $7.68
Truck Multistop,4x2, 8,500-12,499 GVW B178 Gas 0,839 0.850 0.841 $7.62 $7.73 $7,64
Truck Carryall,4x2, 6,999 GVW & under B185 Gas 0.844 0.874 0.845 $7.67 $7.95 $7.68
Truck Carryall,4x2, 7 DAX B188 Gas 0.843 0.903 0.850 $7.67 $8.21 $7.73
Truck Carryall,4x4, 7,500 GVW B190 Gas 0.837 0.838 0.837 $7.61 $7.62 $7.61
Truck Carryall,4)<2,Conv, 15 pegr,7,700 GVW B192 Gas 0.839 0.957 0.841 $7.63 $8.70 $7.65
Truck Carryall,LowSilho_,,,.tte,4x2, 7,1(30GVW B193 Gas 0.828 0.828 $7.52 $7.52
Truck Utility,4x4, 6,000 GVW B198 Gas 0.837 0.833 0.836 $7.61 $7.58 $7.60
Pickup Compact,4x2, 4,599 GVW & under B200 Gas 0.836 1.469 0.840 $7.60 $13.35 $7.64
Pickup Compact, 4x2, 4,600-5,799 GVW B204 Gas 0.848 1,224 0.850 $7.71 $11.13 $7.72
Pickup 4 drcab,4x2, 5,500 GVW B217 Gas 0.816 1.0(X] 0.818 $7.42 $9.09 $7.43
Pickup 4 drcab,4x4, 7,000-8510 GVW B222 Gas 0.825 1.588 0.827 $7.50 $14.44 $7.51
Truck Cargo,4x4, 12,499 GVW & under B237 Gas 0,842 0.825 0.637 $7.65 $7.50 $7.61
Truck Cargo,4x4, 17,000-20,999 GVW B239 Gas 0.691 0.691 $6.29 $6.29
Truck Stake, 4x2, 7,000 GVW B261 Gas 0.839 0.899 0.840 $7.63 $8.17 $7.64
Bus School,28-29 pegr,4x2 B121 Diesel 0.690 1.100 0.700 $5.11 $8.15 $5.18
Bus School,42-45 I:_gr,4x2 B130 Diesel 0.690 0.892 0.702 $5.11 $6.61 $5.20
Bus Intercity,41-51 p_r, 4x2 B139 Diesel 0.690 0.690 $5.11 $5.11
Truck Multistop,4x2, 8,499 GVW & under B176 Diesel 0.690 0.959 0.695 $5.11 $7.11 $5.15
Truck Multietop,4x2, 1-ton B180 Diesel 0.694 0.694 $5.14 $5.14
Bus 16 I:Nr,gr,4)(2 B184 Diesel 0.691 0.691 $5.12 $5.12
Truck Carryall,4x2, Cony,9 psgr B191 Diesel 0.691 0.691 $5.12 $5.12
Pickup Compact, 4x4, 4,6(X)-5,799 GVW B211 Diesel 0.721 0.721 $5.34 $5.34
Truck Stake, 4x2, 12,5(X)-16,999 GVW, 1.1/2ton B264 Diesel 0.688 0.688 $5.10 $5.10
Truck Stake, 4x2, 10,000 GVW B265 Diesel 0.691 0.833 0.692 $5.12 $6.17 $5.13
Truck Tractor,4x2, 24,(XX)-44,5(X)GVVV B353 Diesel 0.690 0.690 $5.11 $5.11
Truck Tractor,6x4, 24,000-44,500 GVW B361 Diesel 0.690 1.500 0.692 $5.11 $11.11 $5.13

B-CategoryAverage: Gas 0.837 0.875 0.642 $7.61 $7.95 $7.65
Diesel 0.691 0.986 0.693 $5.12 $7.31 $5.14

Tractor Whse, 4,0(X)-6,999# E801 Gas 0.838 0.838 $7.62 $7.62
Forklift 2,000-5,999#, ST E830 Gas 0.848 0.848 $7.71 $7.71
Forklift 2,000-5,999#, PT E831 Gas 0.833 0.833 $7.57 $7.57
Forklift 6,000-9,999#, PT E832 Gas 0.839 0.839 $7.63 $7.63
Forklift 4,000#, PT E816 Diesel 0.689 0.689 $5.10 $5.10
Forklift 6,000-6,2[X)#, PT E822 Diesel 0.690 0.690 $5.11 $5.11
Forklift 15,000# E824 Diesel 0.689 0.689 $5.10 $5.10
Lift Platform,40K, 463L E940 Diesel 0.680 0.68C $5.04 $5.04
Forkl_ Huster,463L, 10K E956 Diesel 0.692 0.692 $5.12 $5.12
Forklift AilisChalmers,463L, 10K E957 Diesel 0.688 0.688 $5.10 $5.10
Forklift AT(463L), 10K E958 Diesel 0.691 0.691 $5.12 $5.12

E-CategoryAverages: Gas 0.836 0.836 $7.60 $7.60
Diesel 0.689 0.689 $5.11 $5.11
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