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ABSTRACT

The U.S. Air Force (USAF)has tasked the Pacific Northwest Laboratory

(PNL),(a) in support of the U.S. Departmentof Energy (DOE) Federal Energy

ManagementProgram(FEMP),to assessenergyuse at Cape CanaveralAir Force

Station(AFS). The informationobtainedfromthis assessmentwill be used in

identifyingenergyresourceopportunitiesto reduceoverallenergyconsumption

by the station.

The primaryfocusof thisreportis to assessthe currentbaseline

energyconsumptionat Cape CanaveralAFS. It is a companionreportto

VolumeI, the ExecutiveSummary,and Volume3, the ResourceAssessment.This

assessmentrequiresthat informationbe obtainedand characterizedfor

buildings,utilities,energysources,energyuses,and load profilesto be

usedto improvethe currentenergysystemon the station. The characteristics

of electricity,dieselfuel,No. 2 fuel oil,andmotorvehicl:gasoline

(MOGAS)are analyzedfor on-basefacilities.The assessmentexaminesbasic

regionalinformationusedto determineenergy-useintensity(EUI)valuesfor

CapeCanaveralAFS facilitiesby building,fueltype,and energyend use. It

alsoprovidesa summaryof electricityconsumptionfrom FloridaPower& Light

Company(FPL)metereddatafor 1985-1991.Loadprofileinformationobtained

fromFPL data is presentedfor the North,South,and TitanSubstationsfor the

fourseasonsof theyear,includingweekdaysand weekends.

(a) PacificNorthwestLaboratoryis operatedby BattelleMemorialInstitute
for the U.S.Departmentof EnergyunderContractDE-ACO6-76RLO1830.
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SUMMARY

The U.S.Air Force(USAF)has taskedthe PacificNorthwestLaboratory

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

ManagementProgram(FEMP),to assessenergyuse at CapeCanaveralAir Force

Station(AFS). The informationobtainedfromthis assessmentwill be used in

identifyingenergyresourceopportunitiesto reduceoverallenergyconsumption

by the station.

The primaryfocusof this reportis to assessthe currentbaseline

energyconsumptionby CapeCanaveralAFS. Thisassessmentrequiresthat

informationbe obtainedand characterizedfor buildings,utilities,energy

sources,energyuses,and load profilesto be usedto improvethe

characterizationof energyuse by the station.

The characteristicsof electricity,dieselfuel,No. 2 fueloil, and

motorvehiclegasoline(MOGAS)are analyzedfor on-sitefacilities.

Electricalserviceis providedby FloridaPower& Light(FPL),and diesel

fuel,fueloil, and gasolineare suppliedthrougha contractwith Johnson
ControlsWorldServices.

The assessmentexaminesbasicregionalinformationusedto determine

energy-useintensity(EUI)valuesforCape CanaveralAFS facilitiesby

building,fueltype,and energyend use. It alsoprovidesa summaryof

electricityconsumptionfromFPL metereddatafor 1985-1991.Loadprofile

informationobtainedfromFPL data is presentedfor the North,South,and

TitanSubstationsfor the four seasonsof the year,includingweekdaysand

weekends,providingan insightintothe peakshavingor reductionpotentialat
the station.

CapeCanaveralAFS is a 15,804-acrespacecommand(SPACECOM)containing

industrialfacilities,a "SkidStrip,"facilitiesfor unmannedspacelaunches,

and a portoperationsarea. In FYg2,the numberof peopleaffectingenergy

consumptionthroughtheiruse of CapeCanaveralAFS facilitiesincluded43g

active-dutymilitarypersonnel,379 civilianpersonnel,and 6,965civilian

contractors.Thereis no militaryfamilyhousingat CapeCanaveralAFS.



A total of 766 buildingswith 4,411,172ft2 of floorspacewere identified

at Cape CanaveralAFS. Utilities includeelectricity,water, and sewage.

Table S.I shows a summationof the typical annual energy consumptionand

cost for all facilitiesat Cape CanaveralAFS. For each energy type, the

annual total is shown in units appropriateto the energy type and in common

units as a basis of comparison.

TABLE S.I. Typical Annual Energy Consumptionand Costs at Cape CanaveralAFS

Annual Percentof Energy Cos_
Enerqy Type Annual Total Total MBtu(a) Total 19915 x 10_

Electricity 192,074MWh 655,54g(b) 61.5 9,876

No. 2 Fuel Oil 924 kgal 128,265(c) 12.0 952

Diesel Fuel 1,558 kgal 218,162(d) 20.5 1,558

MOGAS 502 kgal 63,805 6.0 619

TOTALS: 1,065,781 100.00 13,005

(a) I MBtu = 1,000,000Btu
(b) 3,413 Btu/kWh
(c) 100,000Btu/therm; 1,050 Btu/ft3
(d) 0.1388 MBtu/gal

Table S.2 breaks down electric energy use for the facilitiesat Cape

CanaveralAFS.

vi



TABLES.2. Cape Canaveral AFS Electrical Energy-Use Breakdown

Bite Total 81te Total Overall Total Eleotrio Eleotrio E1eotrlo Eloa_io Eleatria Eleotrla |leotrlo Electrlo

_!dg-T3_pe . Duilal_go . (oq ft) KUI {_ewb/Tr | Heat cool Ventilation DRY Cook Light nofri_oratlon Otbez

JU)HI"H 32 316,808 10.64 3,378 209,146 1,112,277 221,822 I 120,417 254,675 944,325 34,848 478,501

BRK/JLI)i4 1 1,854 22.12 41 6,211 10,7t0 2,132 1,391 1,241 9,505 1,391 0,250

COltC&TtJ 34 219,783 44.64 0,255 439,544 2,644,187 1,$20,898 138,4i3 32,967 2,401,353 252,750 2,S42,089

DET-RR 3 1,585 12.42 20 1,530 2,401 1,609 S50 79 4,SS7 7,180 1,664

l_lTl_J)B_ 2 2,399 46.S6 112 4,790 28,084 16,601 1,$11 360 29,268 2,755 27,756

llAHGJUt 1 40,519 12.42 503 39,101 61,385 41,227 16,015 2,026 116,492 183,551 42,545

XJUJ-_ 1 12,064 25.15 303 14,477 106,043 23,764 6,032 12,788 75,762 11,4G1 53,082

DqL_T3K:X:�L 7 68,337 12.42 848 S5,945 103,531 69,362 28,360 3,417 196,469 305,567 71,754

I4MR 3 13,505 46.64 634 27,170 163,563 84,008 8,558 2,038 165,737 15,S23 157,178

_k$XJrJ_(s) 87 732,416 46.64 14,175 1,464,032 0,818,288 5,060,318 462,422 108,862 8,835,475 842,278 8,474,053

HASOhlH(b) 230 745,470 66.66 ;4,784 1,480,840 8,875,458 5,158,652 468,646 122,822 8,084,734 057,290 0,625,008
4 8,590 4S.66 447 18,160 115,343 66,284 6,035 1,437 116,876 11,017 110,041

PLT-IMQD 24 34,950 12.42 43 33,727 52,848 35,474 14,504 1,748 100,481 158,324 36,698

PLT-/_Q(J 31 60,571 46.66 3,20 137,142 |25,595 474,511 43,200 10,286 83£,546 78,857 793,366

• R&D 66 1,236,803 46.66 57,71 2,473,806 14,892,312 8,558,369 ?78,248 185,535 15,090,217 1,422,438 14,310,868
..h ltl_OiT 1 16,443 42.45 68 13,640 228,708 65,443 58,373 12,332 85,863 158,346 64,282

--'° 81_'tJltT3r 28 37,542 46.66 1,75 75,984 452,006 258,791 23,651 5,631 458,012 43,173 434,361

|HO_ 27 218,088 12.42 2,72 211,431 331,935 222,385 80,826 10,955 629,910 982,518 230,054

BllOP-EX_ 7 77,132 12.42 95 74,432 116,855 70,208 32,010 3,057 221,755 349,400 80,888

$NOP-WJFtl 1 5,150 12.42 6 4,970 7,002 5,227 2,137 250 14,004 23,330 5,408

STOR-UH 100 155,553 12.42 1,93 150,109 2_5,643 157,086 44,554 7,778 447,215 704,655 163,331

T1tJLlIG 2 5,540 0.38 4 1,442 16,589 3,028 2,164 1,442 14,591 2,49? 3,839

,ms ?3 3. 0o1 12.4.________.J.24,,3. 376,158_ 385,660 161,767 19,49o 1,120,678 1,765,799
Ext. Z_Lght. (Eot.) 1,75

TOtAls: 766 4,411,172 1820074 14Mh/]rr total eleotrioit_ aonsumpt_Lon.

(a) tlKSA Zsasoci tmildLng8

(b) tiAS&ov_odbulldLngs

Jktl units az_ Idlgb/yr unless otbezvioe _ted.
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1.0 PHYSICALCHARACTERISTICS

I.I SITE PROFILE

Cape CanaveralAir ForceStation(AFS)is locatedon 15,804acreson a

barrierislandoff the centraleastcoastof Florida. The siteis approxi-

mately50 mileseast of Orlandoand approximatelyequaldistancebetweenMiami

andJacksonville,Florida. The siteis boundedon the northby the Kennedy

SpaceCenter(KSC),on the westby the BananaRiver,on the southby Port

Canaveral,and on the eastby the AtlanticOcean. The KennedySpaceCenteris

ownedand operatedby the NationalAeronauticsand SpaceAdministration

(NASA).

The nearestciviliancommunityto CapeCanaveralAFS is the city of Cape

Canaveral,whichis locatedadjacentto the southsideof PortCanaveral.

Southof Cape Canaveralis CocoaBeach,Florida. The nearestcommunityto the

west of the siteis Titusville,Florida,whichis approximately20 milesaway.

The topographyof CapeCanaveralAFS is flatand much of the site is

coveredwith nativevegetation.CapeCanaveralAFS is the homeof several

threatenedandendangeredwildlifespecies. The sitealso has beendesignated

as a nationalseashoreto protectthe currenthabitatandnestingarea of sea
turtles.

1.1.1 History

Cape CanaveralAFS was selectedas the sitefora U.S. missiletesting

rangein 1947. The firstlaunchon July24, Ig50signaledthe beginningof

the spaceage for the UnitedStates.

Afterthat initiallaunch,a longseriesof experimentallaunchprograms

began,initiallyincludingthe Matador,Snark,Bomarc,HoundDog, and Mace

cruisemissileprograms. In 1953,theemphasisof the launchprogramsshifted

to ballisticmissiles,such as theJupiter,Thor,Navy Polaris,and Atlaspro-

grams. Otherprogramsfollowedthatincludedthe Mercury,Gemini,and Apollo

mannedspaceflights.
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Since April 1981, CapeCanaveral AFShas provided lead support for

NASA'sSpaceShuttle program, as well as lead range for the Strategic Defense

Initiative Organization's in-orbit testing. SpaceShuttle program launches

are actually madefrom sites on the KSC.

1.1.2 Mission

CapeCanaveral AFS is the launch facility of the 45th SpaceWing of the

U.S. Air Force (USAF)SpaceCommand(SPACECOM)that also includes Patrick Air

Force Base (AFB), Antigua Air Station, AscensionAuxiliary Airfield, and other

Florida mainland stations that provide tracking services. The focus of this

documentis CapeCanaveral AFS. A companiondocumenthas been prepared for

Patrick AFB(Wahlstromet al. 1993).

The primary mission of CapeCanaveral AFSis to provide the launch site,

facilities, hardware, and support required to assemble, process, checkout,

test, and launch all types of space boosters, upper stages, satellites, and

other payloads (EDAWundated). The site also provides the facilities, infra-

structure, and groundsupport for launch base instrumental requirements that

include radar, telemetry, optics, commandand control, communications,and

collection and real-time processing of data.

CapeCanaveral AFSprovides logistical support to a variety of major

organizations in support of their primary missions. Someof the organizations
that are tenants at CapeCanaveral AFSare the U.S. Naval OrdnanceTest Unit,

NASA,U.S. Army, andvarious commercial organizations.

The CapeCanaveral AFSis currently being considered as the site for

either a national launch system (NLS) (Bechtel National, Inc. 1992) or a

commercial launch system (CLS) that will be constructed north of the indus-

trial area complex. The difference between the two systems is that CLSwill

provide greater opportunities for unmannedlaunch activities. Another

distinct advantageof either the NLSor CLS is all fabrication and prelaunch

activities are conductedat ground level comparedto the present system where

prelaunch activities are conductedwhile the missile is in a vertical posi-

tion. Initial estimates indicate that the cost of launches using the NLSor

CLSwill be reduced by a factor of 10 over the current typical cost.
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If eitherthe NLS or CLS is constructedat Cape CanaveralAFS, a large

additionalelectricalloadof up to I00,000kVA will be required. The possi-

bilityof constructionof cogenerationfacilitieswill also existthat can

reducethe overallelectricalload at the site.

A decisionwhetherto constructthe NLS or CLS has not beenmade.

However,if a decisionis made to constructeitherthe NLS or CLS,energy

resourcerequirementswill needto be determinedandways to implement

conservationor demand-siteactivitieswill needto be considered.

1.1.3 Population

Currentlya totalof 7,783personnelare employedat Cape CanaveralAFS.

The largestfractionof thistotalis civiliancontractors(6,g65). The

remainderis eithermilitarypersonnel(43g)or civilianpersonnelemployed_J

the resultof appropriatedfunds(37g). Thereis no militaryfamilyhousing

at Cape CanaveralAFS (EDAWundated).

1.1.4 [xistlnqLandUse

Most supportfacilitiesat CapeCanaveralAFS are centrallylocatedin

what is knownas the "industrialarea.u This area includesfacilitiesfor

administration,launchand rangesupportand control,communityservices,

recreation,and otherindustriallanduses. TableI.Iprovidesa listingof

the existingand proposedlanduses.

1.2 BUILDINGAND FACILITYPROFILE

This sectionincludesa characterizationof the typesof buildingsfound

at CapeCanaveralAFS. The buildings,majorenergysources,age,building

count,and floorspaceare discussed.

1.2.1 BuildinqCharacterization

A totalof 23 primarybuildingcategorieswere identifiedat Cape

CanaveralAFS. Thesecategorieswere basedon informationcontainedin the

real-propertydata base,whichare separatedby uniquenessin termsof

operationor ownership,construction,age, and energyuse. A mnemonicletter
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TABLEI.l. Land-UseInformationat CapeCanaveral AFS

Existing Future
LandUsQ (acres) (acres)

Airfield 1,129 1,120
Runway/Taxiway/Apron 105 105
Industrial 522 753
Administrative - 266
Outdoor Recreation - 410
OpenSpace 193 1,446
Water 1,768 1,768
LaunchOperations 4,912 3,292
Launchand RangeSupport 7,075 5,366
Launchand RangeControl - 288
Port Operations 100 981
Total 15,804 15,794

code identifieseachbuildingtype. A buildingcategorizationis providedin

Table1.2,alongwith informationon floorspace,averageage, averageyear

built,and the numberof buildingsforeach category.

The facilitycategoryentitled"Othern was identifiedfromthe real-

propertylist and includesitemssuchas utilityvaults,wastetreatment

buildings,and otheruniquefacilitiesthathave verylow energyuse. Real

propertyitems,suchas fireprotectionand sprinklersystems,fireand

securityalarmsystems,and outdoorfacilitieswith no energyconsumption,
were not includedin Table1.2.

InteriorLiohtinq

The existingenergyconsumptioncorrespondingto the interiorlighting

at CapeCanaveralAFB was calculatedusinga formulathatestimatesthe total

numberof fixturesforeach buildingtype at the station. The totalnumberof

fixtureswas calculatedby takingthe footcandlesrequiredfor a particular

buildingtype,multiplyingby the totalfloorareaof the buildingtype,and

1.4



TABLE1.2. Building Characterization at CapeCanaveral AFS

Total Average Percentage
Building Area Area Average Numberof of

i TYDe Oe$criDtion (ftz) (ft2) Aae Buildings Buildinqs

ADMIN AdmBldg 316,888 9,903 30 32 4.18
BRK/ADM Barracks, Admin 1,854 1,854 32 1 0.13
COMCATNCommunFac 219,783 6,464 25 34 4.44
DET-RR DetachedRstrm 1,585 528 25 3 0.39
FUELDSP Fuel Bldg 2,399 1,200 20 2 0.26
HANGAR Hangar 40,519 40,519 39 1 0.13
LAB-MED MedLab 12,064 12,064 35 1 0.13
MTRPOOLMaint Shop 68,337 9,762 30 7 0.91
MWR Morale, Rec 13,585 4,528 22 3 0.39
NASLEAS NASA-Leased 732,416 8,419 27 87 11.36
NASOWN NASA-Owned 745,470 3,241 34 230 30.03
OTHER Other 9,580 2,395 22 4 0.52
PLT-BLD Heat/Cool/Plant 34,950 1,456 28 24 3.14
PLT-EQU Maint Shop-Equip 68,571 2,212 28 31 4.05
R&D Research& Dev 1,236,903 18,741 31 66 8.62
RESTRNT Restaurant 16,443 16,443 34 1 0.13
SECURTY Security Fac 37,542 1,295 21 29 3.79
SHOP Misc Maint Shop 219,099 8,115 27 27 3.52
SHOP-ELCMaint Shops-Elec 77,132 11,019 31 7 0.91
SHOP-WPNMaint Shops-Weapons 5,150 5,150 36 1 0.13
STOR-UH Unheated Storage 155,553 1,556 26 100 13.05
TRAING Training Fac 5,548 2,774 32 2 0.26
WHS Warehouse 389,801 5,340 27 73 9.53
Total 4,411,172 766 100.00

dividingby the lumenoutputof the fixtures.The followingassumptionswere

made to estimatethe lightingenergyconsumptionat CapeCanaveralAFS:

• The requiredfootcandleswereobtainedfromthe Illuminating
EngineeringSocietyof NorthAmerica(IES)ApplicationsHandbook
(IES1981)or light-metereddata gatheredat the site.

• Installedlighting(footcandles)meets,but does not exceed,IES
standards(IES1981). Representativedata obtainedduringsite
visitsare listedin Table1.3.
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TABLE!.3. Installed Lighting at CapeCanaveral AFS

Factlity Light Reading Light
Number Faci1itv Name (footcandles) Locati on

1744 Vehicle Maintenance 350 hangar
Shop- HangarU 80 offices

1604 HangarH Space 110 offices
ResearchTest

54915 Engineering 75 offices
Building 11-35 halls

1731 HangarM 75 offices
15 halls

60680 AESupport 100 offices with newly
painted wal1s

1645 Control Center 100-120 offices and selected
work areas

1704 E&LBuilding 90 office
50-90 lobby

• Light output from each fixture is the meanlumen from the Lighting
TechnologySystemsMatrix (FEMP1993).

• Operating hours for each building type were assumptionsbased on
observations and discussions with CapeCanaveral AFSstaff.

• Utilization factors depict the fraction of lights in operation
during occupied and unoccupiedhours of the day. For example, a
value of 1.0 indicates that all lights are operating, while a value
of 0.5 indicates that half of the lights are operating. The per-
centages for each type of fixture (incandescent, fluorescent, and
high-pressure sodium) for each building type were based on detailed
audit data collected at other federal sites (Dixon et al. 1992).

• All incandescent lampswere assumedto be 60 Wbasedon spot checks
performed during site visits.

• High-pressure sodiumfixtures were assumedto be 150 W based on
information in the draft lighting managementplans.

• The fluorescent fixture type was obtained by site visits of several
building types and then applied to the remaining areas.

• To estimate the energy consumptionof exit signs at the station,
the buildings were assumedto have two doors and three exit signs
per door.
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Table1.4 showsthe totalnumberof fixturesfor each buildingtype and

theircorrespondingenergyconsumptioncategorizedby on- and off-peakhours,

for occupiedand unoccupiedperiodsof the day, respectively.

Boilers

A totalof 82 boilersare usedat Cape CanaveralAFS. The USAF is

responsiblefor the largestnumberof boilers(61)with a combinedcapacityof

37,117kBtu/h. The U.S.Navy has responsibilityfor 6 boilerswith a combined

capacityof 3,230kBtu/h. NASA is responsiblefor 15 of the boilerswith a

combinedcapacityof 11,384kBtu/h. Table1.5 listsall the boilers,

includingthe facilitynumber,facilityname,the output(in thousandsof

Britishthermalunitsper hour),the typeof boiler,the agencyinvolved,and

the operationalstatusof the facilityin whichthey are installed.

Air Condi_ioninqandRefriqQration

A wide rangeof air-conditioning,refrigeration,and chillerunits

(1,074total)existsat CapeCanaveralAFS. The equipmentrangesfrom l-ton

to 520-tonunitsfor a totalof 16,336tons. The unitshavebeen categorized

in correspondencewith the areaof the stationinwhichthey are located.

This informationwas gatheredfromthe station'smasterheating,ventilating,

and air-conditioning(HVAC)equipmentlist. The followingassumptionswere

made to determinethe baselineenergyconsumptionof the equipment:

• The operatinghoursfor the equipmentassumesthathalf the tonnage
is operatedat equivalentratedfull-loadhoursduringthe normal
coolingseason(PRADGroup1992).

• Operatinghourstotal2,700h/yr (PRADGroup1992).

• On-peakhoursare 30% and off-peakhoursare 70% of the total
operatinghours.

• The efficiencyof the existingequipmentis o.g kW/ton(PRADGroup
1992).
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TABLE1.4. Interior Lighting Fixtures and CorrespondingEnergy Consumptionat CapeCanaveral AFS

I lll l-'*l°°-'°-'*'°- °-_t_i,,0 .,,. Fl_,,. No.o, . u,,_. o_. u,,o_o.I o_,:. I u"°_"I o_c. U,,o_=. o_. u,_.
Type (sqft) Type Fixtures . Unocc. _h/yd _h/yQ J Ihlyr_ .| Ih/yd I IKWh/yr) (KWh/yr) (KWh/yr) (KWh/_

ADMIN 316.888
Incandescent 50,702 60 W Inc 9.353 1.0 0.3 900 1256 1,359 6,246 605,049 211.279 762,624 883,162

floumscent 266,186 2F34 3,328 f.O 0.3 900 1255 1,359 6,246 281,610 117.768 426,090 492,276

BRK/AOM 1,854
incsndescent 297 60 WInc 65 1.0 0.0 2.164 O 3.686 2,920 7,072 0 12.102 0

fiounescent 1,657 2F34 19 1.O 0.O 2,164 O 3.686 2,920 3,942 O 8,746 O

COMCATN 219, 783
incandescent 35.165 150WInc 6,487 1 .O 0.4 900 1266 1.359 6.246 350.285 165.381 628.931 816,709

fiourescent 184,618 41:34 3,658 1.0 0.4 900 1256 1,359 6,246 437,883 244,241 661,203 1,020,949

DET-RR 1.685
incandescent 840 150WInc 31 1.O 0.4 293 1862 1,167 6.438 646 1,212 2,170 3,639

floumscent 745 41:34 3 1.0 0.4 293 1862 I. 167 6,438 I 16 266 468 747

;., FUELDSP 2,399

CO incandescent 384 80 W In,: 28 1.0 0.6 2,164 0 3,086 2,920 3,660 0 6,264 2,481fioumscant 2.016 4F40 13 1.0 0.6 2,164 O 3.686 2.920 3.682 0 6.300 2.496

HANGAR 40.169 i
incandescent 0,425 80 W inc 474 1.O 0.6 2,164 O 3,686 2,920 81,274 0 104,854 41,532

floumscent 23.292 4F40 347 !.0 0.6 2,164 0 3.686 2,920 99,296 0 169,919 67,304
HID 10.441 150 W HIS 92 1.O O.6 2.164 O 3.6845 2,920 37,213 0 63,680 25,223

LAB-MED 12,064
incandescent 1,930 60 W ino 142 I.O 0.0 2,164 O 6,606 0 18,407 O 66.451 O

floumscent 8.047 4F34 211 1.O O.O 2.164 O 6.606 O 00,648 0 165.691 O
HID 2,256 150 W HIS 28 1.0 0.0 2,164 O 6,606 0 11,486 0 35,220 O

MTRPOOL 68.337
Incandescent 10,934 60 WInc 807 1.O 0.6 2,164 O 3.686 2.920 104,267 0 178.425 70,673

floumscent 39,635 3FOO 194 1.0 0.6 2.164 0 3,686 2,920 92,114 0 157.629 62,438
HID 17,768 150 W HIS 67 1.0 0.5 2,164 0 3,686 2,020 27,139 0 46.441 18,396

MWR 13.585

incandescent 2.174 60 WInc 160 1.O 0.3 2.164 0 3.686 2,920 20,728 0 35,470 8,430
flourescent 11.411 3F60 56 1.O 0.3 2,154 O 3.686 2,920 26,620 O 45,383 10,785

NASLEAS 732.416
incandescent 117.187 6OW Inc 8.647 1.0 0.3 900 1255 1.359 6.246 466.923 195,330 705.054 816,493

flourescent (_15,229 4F34 4,876 1.0 0.3 900 1255 1.359 5,246 683,690 244,177 681,371 1,020,678

OTHER 9,580
incandescent 1,533 60 WInc 283 !.0 0.4 900 1255 1,359 6,246 15,268 8_616 23,055 35.599

floumscent 8,047 31:60 99 1.0 0.4 900 1255 1,359 6.246 19,635 10,896 29,499 46.648



TABLE1.4. (contd)

Building me Ftxtm No. of . Utiliz. Occ. Unocc. Oct. Unocc. i Occ. Unocc. Occ. Unocc.
Type |sqtt) Type Rxtum, . Unocc. Ih/y_rl Ih/yr) |h/yr) |h/yr) I lKWh/yr) IKWh/yr) IKWh/yr) IKWh/yrJ

Pt.T-BLD 34,950
General 31,456

incandescent 5,033 60 W Inc 1,733 0.7 0.6 2,154 0 3,686 2,920 156,778 0 268,284 151,808
flourescent 20,422 3F60 605 0.7 0.5 2,154 0 3,688 2,920 200,593 O 343,262 194,234

Control boards 3495

ftoumscent 3495 31=60 80 0.7 0.5 2,154 0 3,888 2,920 26,533 0 45,405 25,692

PLT-EQU 68,571
General 51,428

Incandescent 8,229 00 W Inc 1,518 0.7 0.6 2,154 0 3,886 2,920 137,318 O 234,985 132,966
floumscent 8,912 3FOO 85 0.7 O.5 2,164 O 3,686 2,920 28,111 O 48,106 27,220

Fine work 17,143

Incandescent 2,743 00 WInc 2,024 0.7 O.6 2,154 0 3,086 2,920 183,092 O 313,313 177,288
floumocent 14,400 3FO0 706 0.7 0.5 2.164 0 3,086 2.920 234,261 0 400,875 226.834

R&D 1,236,903

Incandescent 197,904 (50WInc 36,506 1.0 0.3 900 1255 1,359 5,246 1,971,348 687,234 2,976,736 2,872,692
floumscent 1,038,999 4F34 27,290 1.0 0.3 900 1255 1,359 6,246 3,268,580 1,138,766 4,932,536 4,700,133

RESTRNT 16,443i,.-a

• Cashier 1,644

_ID incandescent 263 O0 WInc 19 1.O 0.0 2,154 O 3,086 2,920 2,509 0 4,293 0
floumocent 1,381 4F34 11 1.0 0.0 2,154 0 3,086 2,920 3,118 0 5,335 0

Quning 3,289

incandescent 626 00 W Inc 19 1.0 0.0 2,154 0 3,686 2,920 2,509 0 4,293 0
floumsc4mt 2,762 4F34 11 1.0 O.0 2,154 O 3,606 2,920 3,118 O 5,335 0

Dining 11,510

incandncent 1,842 O0 W Inc 34 1.0 0.0 2,154 0 3,606 2,920 4,390 0 7,513 0
flourascent 9,668 4F34 19 1.O O.0 2,164 O 3,086 2,920 5,456 O 9,337 0

SECURIT Y 37,542
Records 18,771

incandescent 3,003 O0 WInc 1,108 I.O 1.O 2,154 0 6,006 0 143,202 O 439,179 O
floumscent 15,768 4F34 621 1.0 1.0 2,1 54 0 6,006 0 177,967 0 645,799 0

Other 9,386

incandescent 1,502 60 W In(: 111 1.O 1.0 2,154 O 6,006 0 14,320 O 43,918 0
flourescent 7,884 4F34 62 1.O 1.0 2,1 54 0 6,006 0 17, 797 0 54,580 0

SHOP 219,099

incandescent 35,056 60 W Inc 12,933 1.0 0.3 2,154 0 3,686 2,920 1,671,480 O 2,860,295 679,766
flourem=ent 127,077 3F60 3,116 1.0 0.3 2,154 O 3,688 2,920 1,476,659 0 2,626,911 600,536

HID 56,966 150 W HIS 1,074 1.O 0.3 2,154 O 3,886 2,920 435,053 O 744,478 176,930



TABLE].4. (contd)

f iBuilding area Ftxtum No. of Utiliz. Utiliz. Oct. Unocc. Occ. I Unocc. | Occ. Unocc. Occ. Unocc.
Type lsqftl Type Fixture. Oct. Unocc. lh/y,1 (h/y,1 (h/w) I lh/yr) I lKWh/yr) (KWh/yr) lKWh/1_ (KWh/_

SHOP-ELEC 77.132

Incandescent 12.341 60 W Inc 4.553 1.O 0.3 2,154 O 3.686 2,920 588.431 O 1.006.943 239,306
floumscent 44,737 3F60 1,O97 1.O 0.3 2.154 0 3,686 2,920 519.846 O 889,578 211,414

HID 20,054 150 W HPS 378 1.O 0.3 2.154 0 3,686 2,920 153,157 0 262.087 62,287

SHOP-Wl N 5,1 50
incandescent 824 60 W In¢ 152 1.O 0.3 2,154 0 3.686 2,920 19,644 O 33,616 7,989

flourescent 2,987 3F60 37 1.O 0.3 2,154 O 3.686 2,920 17.355 O 29.698 7.058
HID 1,339 150 W HPS 13 1.O 0.3 2.154 0 3,686 2,920 5,113 0 8,750 2,079

STOR-UH 155.553
Incandescent 24,888 60 W Irm 918 1.O 0.3 2,154 0 3,686 2.920 118,670 O 203,O71 48,261

floumscent 90,221 3FOO 221 1.0 0.3 2,164 0 3,686 2,920 104,838 0 179,402 42,630
HID 40,444 150 W HIS 78 1.0 0.3 2,154 0 3.686 2.920 30,887 O 62.855 12,561

TRAINING 5,548
Incamdescent 888 80 WInc 327 1.O 0.4 900 1255 1,359 5,248 17,685 9,864 26.704 41,233

fioumecent 4.600 3FOO 114 1.0 0.4 900 1255 1,359 6.248 22,627 12.621 34.167 62.756

WHS 389,801

_., Incandescent 82.368 60 WInc 2,301 1.O 0.3 293 1862 1,167 5,438 40.451 77,119 161,112 225.226
O floum_cent 226,085 3F80 554 I .O 0.3 293 1862 1.167 5,438 35.736 08,130 142,334 198,975

HID 1OI,348 150 W HIS 191 1.0 0.3 293 1862 1,167 5,438 10,529 20,072 41,934 58.622

Exit Lights na 20 WInc 1.0 1.0 3134 0 6626 0 125 0 225 0
Total consumption iMWh/_r| 16,008 3,243 26,017 16,682



!_A_J.f.__]_,__.Cap_Canaveral AFSBoilers

Facility Facility Output Operational
Number Nam_ (kBtu/h) _ Aaency Status

--(a) N/c(b)01348 HANGARC 216 5m USAF
01386 TIM-FIRE SHOP 227 HW(c) USAF N/C
01428 NRCBLDG 219 HWd USAF N/C01604 HANGARH 36 HW-E() USAF CRIT(e)
01605 RCDSSTR BLDG 1,250 HW USAF N/C
01619 JAN SER BLDG 598 HW USAF CRIT
01625 COM STORBLDG 178 HW USAF N/C
01635 RIGGINGSHOP 702 HW USAF N/C
01646 RCCMECHBLDG 1,300 H_ USAF CRIT
01708 PORTABLE 318 ST USAF N/C
01708 HANGARR&D 921 HW-E USAF N/C
01708 PORTABLE 216 ST USAF N/C
01711 HANGARI 819 HW-E USAF N/C
01724 PSL 694 HW USAF CRIT
01748 CAFE#2 204 ST USAF N/C
01748 CAFE#2 204 ST USAF N/C
29100 CX41 AC SHR 2,275 ST-E USAF CRIT
29100 CX41 AC SHR 2,275 ST-E USAF CRIT
29100 CX41AC SHR 2,253 HW-E USAF CRIT
29100 CX41AC SHR 2,253 HW-E USAF CRIT
29100R CX41 285 HW USAF CRIT
34706 TGSF 565 HW USAF CRIT
44410 PHOTOOPSBD 1,120 HW USAF N/C
44603 PNT EQP STOR 84 HW USAF N/C
44608 MNT PNT SHOP 112 HW USAF N/C
44608 MNT PNT SHOP 84 HW USAF N/C
44625 GENSHOP 252 HW USAF N/C
47100R CX40 285 HW USAF CRIT
49639 CTL COMPCOM 500 HW USAF CRIT
49639 CTLCOMPCOM 252 HW USAF CRIT
50801 RCT STOR BLDG 129 HW USAF CRIT
50803 RCT CKOT BLDG 189 HW USAF CRIT
55810 M/ASMBBD-AC 1,800 HW USAF CRIT
55815 M/ASMBBD-AD 835 HW USAF N/C
55840 GPSPROPFAC 423 HW USAF CRIT
56921 CX30 BLKHSE 400 HW USAF N/C
60501 HACHSHOP 150 HW USAF N/C
60501 HACHSHOP 150 HW USAF N/C
66257 HANGARS 2,209 HW USAF CRIT
67210 MKVI CKBLDG 125 HW USAF CRIT
67900 DELTASPNBD 420 HW USAF CRIT
67901 CTLBDSP TS 203 HW USAF CRIT
70000 SMABWEST 1,200 HW USAF CRIT
70000 SMABWEST 1,200 HW USAF CRIT
70000 SMAB EAST 588 HW USAF CRIT
70500 VIB WEST 1,005 HW USAF CRIT
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TABLE1.5. (contd)

Facility Facility Output Operational
Number Name (kBtu/h) _ AQency Status

70500 VIB EAST 837 HW USAF CRIT
70510 ITL WRHSE 351 HW USAF N/C
70B396 PORTABLE 267 ST USAF CRIT
72650 MISSSTRHAG 424 HW USAF CRIT
72665 MISSSTRHAG 127 HW USAF CRIT
72680 MISSSTRHAG 127 HW USAF N/C
75251 MISS INSP ST 250 HW USAF N/C
77375 PROPINSPBD 350 HW USAF N/C
78150 S/WCABLEBD 250 HW USAF CRIT
80505 MISSRSHBLD 212 HW USAF CRIT
81585 COHMCTL FAC 312 HW USAF CRIT
87X822 PORTABLE 920 ELEC USAF CRIT
88X843 PORTABLE 102 HW USAF CRIT
88x853 PORTABLE 267 ST USAF CRIT
HTMSC PORTABLE 600 ST USAF CRIT
00320C CX46 90 HW NAVY N/C
01115 HANGARY 283 HW-E NAVY N/C
56920E TRDTTST FAC 750 HW NAVY CRIT
62640 EQMNTBLDG 750 HW NAVY N/C
62980 MISCCK BD-AK 1,074 HW NAVY CRIT
90302 DASOHDQ 283 HW-E NAVY N/C
01385 MISSIONCONT 648 HW NASA N/C
01385 MISSIONCONT 486 HW NASA N/C
01726 SCAPESUIT 500 HW NASA CRIT
01726 HANGARS 900 HW NASA CRIT
01728 HANGARN 750 HW NASA CRIT'
01732 HANGARL 127 ST NASA CRIT
01732 HANGARL 153 ST NASA CRIT
40431 GETAWAYSPL 292 HW NASA CRIT
54445 S&ALAB 660 HW-E NASA CRIT
54446 PROPLABESF 500 HW-E NASA CRIT
55005 M ANNEX 480 HW NASA CRIT
60530 HANGARAO-AH 1,301 HW NASA CRIT
60530 HANGARAO-AM 1,301 HW NASA CRIT
60680 HANGARAE 1,613 HW NASA CRIT
66250 HANGARAF 1,673 HW NASA N/C

Total 51,731

(a) Steam
(b) Noncritical
(c) Hot Water
(d) Hot Water-Electric
(e) Critical
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Table 1.6 summarizesthe air-conditioning and refrigeration equipmentat

the station (PRADGroup 1992), as well as thecorrespondtng energy

consumption.

1.2.2 Utility Characterization

CaoeCanaveral AFSTransfor_er_

Table 1.7 lists the transformers found at CapeCanaveral AFS. A total

of 814 transformers, with a total of 178,085 kVA, were identified (McCarthy

Z992).

].2.3 Water D1#tributton Characterization

Limited information regarding the water distribution system was
available from the site.

].2.4 SewaqeTreatment Characterization

The main sewagetreatment plant for CapeCanaveral AFS is located in the

industrial area. The plant has a capacity to process 640 kgal/day of sewage.
The plant itself is comprisedof a series of facilities that housevarious

activities of the sewagetreatment process. The largest facility is the

settling bed followed by the control building. Other facilities include the

lift station, chlorination facility, settling tank, digester building,

trickling filter, pumphouse, and sludge drying bed.

1.2.5 Exterior Liqhtinq Characterization

The exterior lighting data for CapeCanaveral AFSwasgathered from

information in a series of unpublishedJohnsonControls' reports that provide

a general description and location of the exterior lighting at the station.

Becauseof specific information deficiencies in these documents, the following

assumptionswere made=

• If a lamp's wattage was not provided in the document, a standard
size was assumedfor each fixture type.

• The total numberof exterior lights for the industrial area, Fuel
Storage Area No. 1, and the Port Area were taken from a report on
changesand elimination of lights becauseof the adverse effect on
sea turtles.
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TABLE1.6. CapeCanaveral AFSAir-Conditioning/Refrigeration Equipment

Total Energy Use Energy Use
No. of Capacity Off-Peak On-Peak

Are_ Description Units (tons) (MWh/yr) (MWh/yr)

Area 1 windowunit 2 3 8 12
direct expansion* 1 50 64 3,205
Total 3 53 72 3,216

Area IW windowunit 8 15 154 288
chilled water 8 1,365 13,998 2,388,414
direct expansion 51 616 40,271 486,414
other 3 105 404 14,133
Total 70 2,101 54,827 2,889,249

Area 2 windowunit 6 12 92 185
chilled water 1 120 154 18,459
direct expansion 13 168 2,800 36,180
other 1 1 1 1
Total 21 301 3,047 54,824

Area 3 chilled water 2 210 538 56,531
direct expansion 51 530 34,649 360,078
other 5 10 64 128
Total 58 750 35,251 416,736

Area 3A windowunit 109 213 29,761 58,157
chilled water 32 3,428 140,616 15,063,501
direct expansion 255 2,660 869,493 9,070,006
other 33 57 2,411 4,165
Total 429 6,358 1,042,282 24,195,829

Area 4 windowunit 32 48 1,969 2,953
chilled water 1 25 32 801
direct expansion 50 537 34,418 369,652
other 4 4 21 21
Total 87 614 36,440 373,427

Area 5 windowunit 36 67 3,092 5,754
chilled water 6 780 5,999 779,890
direct expansion 51 622 40,664 495,935
other 15 44 846 2,482
Total 108 1,513 50,601 1,284,062

Area 6 windowunit 16 27 554 934
chilledwater 7 625 5,608 500,731
direct expansion 38 291 14,175 108,550
other 11 71 1,001 6,462
Total 72 1,014 21,338 616,677
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TABLE1,6. (contd)

Total EnergyUse Energy Use
No. of Capacity Off-Peak On-Peak

Are_ Description Units .....(tons) (MWhlyr) (MWh/Yr)

Area 7 windowunit 26 33 1,100 1,396
chilled water 4 390 2,000 194,973
direct expansion 58 788 58,587 795,970
other 3 26 100 867
Total gJ 1,237 61,786 993,205

Area 8 windowunit 51 81 5,295 8,410
chilled water 2 1,340 3,435 2,301,727
direct expansion 33 345 14,594 152,575
other 14 32 574 1,313
Total 100 1,798 23,899 2,464,025

IN windowunit 5 8 51 82
chilled water 7 358 3,212 164,290
direct expansion 11 200 2,820 51,275
Total 23 566 6,084 215,647

Other windowunit 1 2 3 5
direct expansion 6 24 185 738
other 5 5 32 32
Total 12 31 219 776

Total No. of Units: 1,074
Total Energy Consumption: 1,335,845 33,507,673

* Split system

Table 1.8 shows the quantity of each fixture type and its energy

consumptioncorresponding to each area of the station.

Assumptionsregarding hours of operation were basedon information

contained in the lighting managementplans for the various areas at the

station. The hours of operation were detailed for somefixtures. For those

identified as occasional use, a use rate of 3 times a monthfor 1.10 hours was

assumed. If no frequency of operation wasgiven, the fixture was assumedto

be operating every night for 10 hours, every day of the year. Somefixtures

were identified to operate only during launches. Those fixtures were assumed

to operate for 10 hours at night, 4 days per launch with an average of one
launch per month.
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TABLE1,7. Transformers at CapeCanaveral AFS

Primary Secondary
Total Total Voltage Voltage
Number kVA kVA (kV) (V)

16 3 48 13.2 208
16 5 48 13.2 208
69 10 690 13.2 208
68 15 1,020 13.2 208

112 25 2,800 13.2 208
3 25 75 13.2 480
2 30 60 13.2 208

40 37.5 1,500 13.2 208
93 50 4,650 13.2 208
90 75 6,750 13.2 208
41 100 4,100 13.2 208

5 112.5 562.5 13.2 208
1 112.5 112.5 13.2 480
7 150 1,020 13.2 208
6 150 900 13.2 480

50 167 8,350 13.2 208
11 225 2,475 13.2 208
11 225 2,475 13.2 480
11 250 2,750 13.2 208
18 300 5,400 13.2 208
6 300 1,800 13.2 480
3 333 999 13.2 208

21 500 10,500 13.2 208
34 500 17,000 13.2 480
6 750 4,500 13.2 208

23 750 17,250 13.2 480
1 1,000 1,000 13.2 208

21 1,000 21,000 13.2 480
2 1,125 2,250 13.2 208
1 1,500 1,500 13.2 208

10 1,500 15,000 13.2 480
3 2,000 6,000 13.2 480
1 2,500 2,500 13.2 208

10 2,500 25,000 13.2 480
1 3,000 3,000 13.2 208
1 3,000 3,000 13.2 480

814 178,085
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TABLE1.8. Exterior Lighting Fixtures and Corresponding Energy
Consumptionat CapeCanaveral AFS

Energy
Fixture Watt Consumption

Area Tvoe Ouantity Draw (kWh/yr)

IndustrialArea 75-W Inc(') 50 75 13,688
IO0-W Inc 83 100 30,295
150-W Inc 216 150 118,260
200-W Inc 23 200 16,790
250-W Inc 65 250 59,313
300-W Inc 61 300 66,795
500-W Inc 34 500 62,050
250-WHPS(b) 20 305 22,265
300-WHPS 24 365 31,974
400-WHPS, 182 465 308,900
IO00-WMV{c) 2 1,000 7,300
500-WQuartz 10 500 18,250

Port Area 150-WInc 3 150 1,643
35-WHPS 3 54 591
IO0-WHPS 14 130 6,643
150-WHPS 4 188 2,745
200-WHPS 51 240 44,676
400-WMH_) 1 460 1,679
IO00-WMV 40 1,080 157,680
400-WMV 60 460 100,740
200-WQuartz 1 200 730
500-WQuartz 9 500 16,425
500-WQuartz 3 500 5,475

Fuel Storage Area 150-WInc 14 150 7,665
300-W Inc 37 300 15,770
35-WHPS 175 55 29,200
IO0-WHPS 6 130 2,847
IO0-WLPS(e) 52 135 19,850
400-WMH 16 460 26,864
IO00-WMH 30 1,000 ]4,400
500-WQuartz 5 500 9,125

LaunchComplex 300-WInc 604 300 328,500
35-WHPS 1,433 55 84,900
IO0-WLPS 277 135 44,100
400-WMV 65 400 24,600
400-WMH 60 400 6,000
IO00-WMH 471 1,000 ]55,300
500-WQuartz 71 500 17,200
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_. (contd)

Energy
Fixture Watt Consumption

ArQB Tvp_ Ouantltv Draw (kWh/vr)

VerticalIntegrationBldg 300-WInc 23 300 25,185
35-WHPS 15 55 3,011
200-WQuartz 13 200 9,490

TotalConsumption(MWh/yr) 1,919

(a) Incandescent
(b) High-pressuresodium
(c) Mercuryvapor
(d) Metalhalide
(e) Low-pressuresodium
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2.0 ENERGYSOURCECHARACTERISTICS

Energysourcesusedby Cape CanaveralAFS includeelectricity,No. 2

fueloil, dieselfuel,andmotorvehiclegasoline(MOGAS).Table2.1 provides

informationon the totalenergyconsumptionfor thesefuel typesfor 1991and

1992. Dieselfuel is usedto powerportablegenerators,forklifts,com-

pressors,and someheavyvehicles. Fueloil is usedfor boilersandMOGASis

used for bothgovernmentand contractorvehicles. Informationon electricity

andNo. 2 fueloil energyuse for 1992was not available.However,1991data

indicatethatgreaterthan60% of the totalenergyusagewas electricity,with

the nexthighestbeingdieselfuel. The lowestamountof energyusewas for

motorvehicles.

2.1 ELECTRICSUPPLYSOURCEDI_$CRIpTION

Electricityis suppliedto CapeCanaveralAFS by FloridaPower& Light

(FPL)throughthree115 kV lines. Threeelectricmeteringpointsare the

North,South,and TitanSubstations.Fromeachsubstation,distributionis

TABLE_!,].TypicalAnnualEnergyConsumptionand EnergyCostsat Cape
CanaveralAFS for 1991and 1992

Annual TgSpl Percent Energy Cost
Annual Total of Total (1991 #, in

EnergyTvoe 1991 1992 Units (Ml_tu)c'_ (! 991 ) thousands)

Electriciw(bj 192,074.0 NA MWh(M) 655,549 NA 61.5 9,876

No. 2 Fuel Oil 924.1 NA kgal_°j 128,265 NA 12.0 952
Diesel Fuel(" 1558.3 1705.7 kgalt°l 218,162 238,798 20.5 1,558

MOGAS 502.4 508.6 kgalc_ 63,805 64,592 6.0 619
Total 1,065,781 100.0 13,005

(a) 1 MBtu = 1,000,000 Btu
(b) FloridaPower & Light BillingRecords
(c) Defense Energy Information System Records
(d) 1 MWh = 3,413,000 Btu
(e) 1 kgal = 138.8 MBtu
(f) Cape Canaveral AFS personnel
(g) 1 kgal = 140.0 MBtu
(h) 1 kgal = 127.0 MBtu
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made to substations owned by the USAFand then distributed through 13.2 kV

feeder circuits. Although someunderground circuits exist, the primary mode

of distribution is through overhead ltnes to the vartous facilities and launch
sites.

Electricity supplted by FPL is btlled under a time-of-use rate structure

designated as General Service Large DemandTime-of-Use (GSLDT-3). The on-peak

periods are from 6:00 a.m. to 10:00 a.m. and 6:00 p.m. to 10:00 p.m. for

November 1 through March 31, and 12:00 noon to 9:00 p.m. from April 1 through

October 31. The rate in effect in 1991 consisted of a customer charge of $400

and an on-peak demandcharge of $6.25/k_. An on-peak energy and fuel charge

of $0.01082/kgh and $0.02175/kgh, respectively, and an off-peak energy and

fuel charge of $0.0949/kWh and $0.01975/kgh, respectively, were included. An

otl backout charge of $0.00651/kgh and a conservation charge of $0.00135/kgh
were tncluded in the electric bt11. Table 2.2 summarizes the above

information.

There is no central generation plant at Cape Canaveral AFS. However,

there are portable backup generators for critical facilities and pumpstations

that are powered by diesel fuel and typically operate less than 100 h/yr.

2.2 DIESEL/FUELOIL SUPPLYSOURCEDESCRIPTION

Diesel fuel is used to power portable electric generators for standby
l

power during launch periods at the station. Fuel oil is used for limited

TABLE2.2. Cape Canaveral AFS Electric Rate Structure Breakdown - 1991

Demand Energy Fuel (HI Backout Conservation Totad
Rate Horn of Charge Cha_le Chaqll Charge Charge Energy

SOlon Tvoe ,, DIv _ (0_Wh} _ _ (¢/kWhl (C/kWh)

Winter On-Peak 6:OOam.10:OOem 6.25 1.O82 2.17E O.651 O.135 4.043

(Nov. 1-Meroh 31) e:OOgm-lO:OOpm 6.26 1.O82 2.175 O.651 O.135 4.043

Off-Peak 12:00am-6:0Oem 0.00 0.948 1.976 0.651 0.136 3.71

10:OOam-O:0Opm 0.00 0.949 1.976 0.651 0.135 3.71

10:OOpm.12:OOam 0.00 0.949 1.976 0.651 0.135 3.71

Summer On-Peak 12:00pm-9:0Opm 6.25 1.082 2.1 76 0.651 0.1 35 4.043

(April 1-0¢t.31) Off-Peak 9:0(Om-12:001_n 0.00 0.949 1.976 0.651 0.135 3.71
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space and water heating through the oil-fired hot water or steam boilers

listed in Table 1.5. During summermonths, reheat is used in somebuildings

as part of the air-conditioning/dehumidification system. In CY91, Cape

Canaveral AFSpurchased22,002 barrels of No. 2 fuel ot1 (128,262 MBtu) at a

price of $1.03/ga1 for a total cost of $951,806.

CapeCanaveral AFSmaintains several mobile electric power (MEP)genera-

tors for use as backuppower in launch situations or whena butldtng's power

supply must be interrupted for maintenancereasons. The MEPsare not assigned

to specific facilities, but are kept in a central location and movedto sites

as they are required. A11MEPsare fueled by diesel. No information was

available concerning MEPhours of operation. Table 2.3 lists the number, out-

put (kilowatt), and fuel consumptionPate of the generators.

2.3 VEHICLEGASOLINE/DIESELSUPPLYSOURCEDESCRIPTION

Fuels for motor vehicles at CapeCanaveral AFSare supplied through

RayethonServices. In FY91, the station vehicles consumed503,079 gal of

unleaded regular gasoline at a cost of $1.23/gal, for a total cost of

$618,787. During the sameperiod, 1,512,718 gal of diesel fuel were consumed

at $1.03/gal, for a total cost of $1,558,099. Table 2.4 ltsts the total
numberof vehtcles used at the station.

_J_J_._._.CapeCanaveral AFSMobile ElectricPower Generators

Numberof Output Fuel Consumption
Gener;_l_ors (kW) ii Rate (qal/h)

16 15 2.6
19 30 3.3
17 100 8.7
9 150 13.3
7 200 30.0
2 300 20.0
1 350 29.0
1 500 17.0
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_3_._2._. Vehtc]es Usedat CapeCanaveral AFS

Numberof Vehtcle Fuel
...... Descrtotton ....

g Sedan G(a)
2 Bus D(b)

1 Station Wagon G
24 Pane] Truck G

4 Hu]ttstop (van) G
68 Hu]ttstop (van) D
24 Carry-All G

288 Pickup G
4 Pickup D
7 Stake & Platform Cargo G

29 Stake &P]atfonn Cargo D
2 Winch Truck G
9 Truck/Tractor D

45 Te]ephoneM

o.. ,oeDiesel

2.4 NATURAL-GASSUPPLYSOURCEDESCR]PT]ON

Currently, natural gas is not supp]ted to CapeCanavera] AFS. Gas is

avai]able at KSCto the west and Port Canaveral to the south. The supplier of

natura] gas tn the regton, Ctty Gasof F]ortda, has expressed an interest tn
running a pipe]ine through CapeCanaveral AFSto connect KSCand Port

Canaveral. ]f this occurs, gas can be madeavaflab]e to tndtvtdua] facilities

for gas-driven cht]]ers, botlers, water heating, as we1] as to powergenera-
tton fact]tries.
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3.0 ENERGY-USEINTENSITIES

Energy-use intensity (EUI) values are used to help develop baseline con-

sumpttonfor various butldtng types whenmetered data is not available. This

section describes the regtonal and site-specific EUI information that was

gathered for use in the energy assessmentat CapeCanaveral AFS. Tables A.1

to A.19 in the Appendixdtsplay the basic regtonal EU! information that was

collected. Thesedata provided reasonable EUI values from which site-specific

values could be determined. Calculation of site-specific EUIs is described in

more detatl in the following sections.

3.1 REGIONALENERGY-USEDATASOURCE_

Energyouse intensities are defined as energy use per unit floor area,

per unit time. EUIs are commonlyexpressed as thousandsof British thermal

units per square foot per year (kBtu/ft2-yr), or kilowatt-hours per square

foot per year (kWh/fta-yr).

Tables A.1 through A.lg break out regtonal energy use by factltty type,

butldtng type, fuel type, and fuel end use. Energy use is expressed in

kilowatt-hours per square foot per year for electrtc EUIs and thousandsof

British thermal units per square foot per year for fosstl fuel EUIs. Energy-

use data are reported for the following end-use categories: space heating,

cooling, ventilation, domestic hot water (DHW),cooking, ltghting (includes

tnterior and exterior), refrigeration, and other. The category entitled

"other" tncludes miscellaneous end usesmadeup of a variety of electrical

appliances andmotors, as well as water and steamheating for laundry and food

preparation.

A primary product of the regtonal energy consumptionanalysts for Cape

Canaveral AFSis site-specific EUI values for various butld!ng types and end

uses that makeup the energy consumptionat the station. These EU! values are

considered reasonable representations of the magnitudeof energy consumption

amongvarious end uses and buildings.
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3.2 SITE-SPECIF|CENERGY-USEVALUES

As shownin Table 3.1, several users reimburse the USAFfor electricity

consumedby the users. The table showstypical annual consumption(CY91) for

reimbursable facilities at the station. The consumptionvalues are metered
for each facility. NASAis billed for the facilities shownbelow as "NASA"in

the columnentitled "Agency," plus 5.12% of the nonreimbursable electricity

consumption. Nonretmbursableconsumptionis defined as the total Cape
Canaveral AFSelectricity consumptionminus the reimbursable accounts shownin
Table 3.1.

The final step in EUI developmentwascompleted as part of the final

allocation of energy process. This process incorporates various factors that

influence energy consumption, andthus EUIs, amongbuildings. These factors

include weather, occupancy,construction, age, operation, and function.

Sometimesactual building metering data or single-building type area metering

provided an exact whole-building EU! for a particular building type.

Otherwise, EUI values were derived by an energy balance method. This method

accounts for all energy use at the station and apportions it as accurately as

possible amongthe building types and other uses. Table 3.2 summarizesthe
EUI information at the station.
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TABLE3,|. CapeCanaveral AFSReimbursable Electricity Consumption- 1991

F_tlltv , Number Meters ,,,kWh/Yr

APOLLOWAREHOUSE 66330 1 ]84,600 NASA
AREA60A 5992] ] 2,324,800 NASA
COHPLEX19 SUBSTATION 15730 1 95,450 NASA
CONPLEX34 21900 2 1,050,800 NASA
DISPENSARY 49635 1 876,720 NASA
E&OBUILDING 60650 3 984,960 NASA
HANGARAE 60680 3 2,613,492 NASA
HANGARAF 66250 2 3,782,400 NASA
HANGARAM 60550 2 1,693,800 NASA
HANGARAO 60530 2 3,378,600 NASA
HANGARL 1732 3 3,942,744 NASA
HANGARN 1728 2 650,360 NASA
HANGARS 1726 4 1,708,520 NASA
HERF 67400 1 324,130 NASA
H ANNEX 55005 1 362,000 NASA
HISSILE INSP & STORAGE 60680 1 619,800 NASA
HISSIONCONTROL 1385 1 731,440 NASA
PASSIVATIONBUILDING 66220 1 417,840 NASA
SRBPAINTFACILITY 66310 1 855,040 NASA
COHPLEX17 1270 5 4,423,520 ASTG(a)
COHPLEX36 5500 1 3,157,200 ASTG
CPOCCII 27200 1 3,221,280 ASTG
DELTASPIN TEST 6790 1 11,165,536 ASTG
DSIF 27200A 1 333,160 ASTG
E&LBUILDING 1704 3 1,257,780 ASTG
HANGARJ 1721 3 880,120 ASTG
HANGARK 1725 2 1,044,540 ASTG
HANGARH 1731 2 182,200 ASTG
NASASUPPORT 1305A 4 680,970 ASTG
NAVSTARPROCESSINGFACILITY 55810 1 2,790,000 ASTG
COI_IERCIALTITAN FACILITY 55038 1 43,760 TITN(b)
COHPLEX30 56920 3 614,747 NOTU(c)
COHPLEX46 SUPPORTBUILDING 320 2 1,437,720 NOTU
DASOSUPPORTBUILDING 90302 1 944,800 NOTU
NAVYSTORAGEBUILDING 85200 1 38,178 NOTU
NAVYTRAININGBUILDING 54815 1 480,000 NOTU
NAVYVEHICLEHAINTFACILITY 81701 1 214,400 NOTU
NOTUGTB 62700 ] 148,080 NOTU
SOUTHSUBCOHPLEX29 CRCT1 1 12,451,200 NOTU
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TABLE3.1. (contd)

Facility Number Heters kWh/Yr Aqency

SOUTHSUBSTATIONTRIDENTBASIN I 5,320,800 NOTU
TEST OPS FACILITY 62615 I 2,066,880 NOTU
COMPLEX20 18807 3 542,168 ARMY
FLORIDASOLARENERGYCENTER I 668,700 FSEC(d)
FUELSTORAGEAREA 1221 I 5,916 CG(e)
U.S.C.G.ARHORY 13Bl I 71,301 CG
COMPLEX36 5500 1 3,157,200 GD(f)
NODULARBUILDING 55101 1 138,803 GD

(a) Air SupportTestingGroup
(b) CommercialTitan
(c) NavalOrdnanceTest Unit
(d) FloridaSolarEnergyCenter
(e) U.S.CoastGuard
(f) GeneralDynamics
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TABLE3.2. Cape Canaveral AFS EUI Information

Site Regional Site Total Electric

Bldg-Type Bldg-Type (sq ft) Total Heat Cool Vent DEM Cook Light RefrJ_ Other
ADMIN OFFICE 316,888 10.66 0.66 3.51 0.70 0.38 0.81 2.98 0.11 1.51

BRK/ADH LODGING 1,854 22.12 3.35 5.82 1.15 0.75 0.68 5.17 0.75 4.45

COMCATN MISC. 219,783 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

DET-RR WAREHOUSE 1,585 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

FUELDSP MISC. 2,399 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

lii_qGkR WJ_BHOUSE 40,519 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

L_B-HED HEALTH 12,064 25.15 1.20 8.79 1.97 0.50 1.06 6.28 0.95 4.40

MTRPOOL WAREHOUSE 68,337 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

NWR MISC. 13,585 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

NASLEAS MISC. 732,416 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

CA) NASOHN MISC. 745,470 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

Ln OTHER MISC. 9,580 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57
PLT-BLD WAREHOUSE 34,950 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

PLT-EQU HTSC. 68,571 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

R&D MISC. 1,236,;03 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

RESTRNT RESTAURANT 16,443 42.45 0.83 13.97 3.98 3.55 0.75 5.83 9.63 3.91

SECURTY HISC. 37,542 46.66 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57

SHOP WAREHOUSE 219,099 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

SHOP-ELC WAREHOUSE 77,132 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

SHOP-HPN WAREHOUSE 5,150 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

STOR-UH WAREHOUSE 155,553 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05

TRAING SCHOOL 5,548 8.38 0.26 2.99 0.69 0.39 0.26 2.63 0.45 0.71

WHS WAREHOUSE 389,801 12.42 0.97 1.52 1.02 0.42 0.05 2.88 4.53 1.05
iTotal 4,411,172

All values are kWh/sq ft-yr unless otherwise noted



4.0 ELECTRICALCONSUMPTION

4.1 METERINGAND DATA SUMMARy

Thereweretwo sourcesof electricalconsumptiondata at Cape Canaveral

AFS: utilitycompanywhole-substationmeterreadingsand the information

containedin DefenseEnergyInformationSystem(DEIS)reports. The DEIS

reportsare basedon totalbillingrecordsand includereimbursableaccount

information.

Foreach substation,a kilowatt-hourmeterand a demandregisterare

installed.Fifteen-minutedemandreadingsare recordedfromwhichthe highest

demandreadingfor the on-peakperiodcan be determined.Tables4.1 through

4.21providea summaryof FPLmetereddata for the North,South,and Titan

Substationsfrom IgB5 (baseyear for energyreductionrequirements)through

1991. Thesetablesprovideinformationon kilowatt-hoursfor on-peakand off-

peak hours,totalkilowatt-hours,maximumkilowattdemandfor the respective

month,and the load factor.

ElectricalconsumptiondataobtainedfromDEIS recordsfor eachmonth

for the periodof JanuaryIg85throughDecemberIgglare providedin Figure

4.1. This summarydata includesconsumptionby reimbursableusageby NASA,

the U.S.CoastGuard,and othernon-SPACECOMusers. The primarypurposeof

Table4.1 is to identifytrendsin consumptionat the station. For the period

of 1985through1988,the consumptionpatternis similarlyshaped. Afterthat

period,however,thereis a steadytrendin increasingconsumption.

Figure4.2 showsthe station'stotalenergyconsumptionby monthfor

1991. However,consumptiondata is categorizedby majorend users. The major

reimbursableaccountsare NASA,the U.S.Navy,and the 6555thAirspaceTest

Group. The amountof monthlyconsumptionis determinedby directmeteringor

previouslyagreedto ratesbasedon a percentageof the totalbill.
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4.2 ENERGY-USEBREAKDOWN

The electrical consumptionfor CapeCanaveral AFS is shownin

Table 4.22. Eachbuilding type and utility service is listed individually, as

well as being grouped by site area or service. The consumptionis apportioned

within each building type to each of its primary end uses. Also included for

each end use is the numberand square footage of the buildings within each
type that use electricity for that end use. The electrical end uses that are

not tied to a specific building type (e.g., street lights) are shownwith

totals only. A value for the transmission and distribution loss throughout

the electrical-distribution system is also shown.

4.3 LOADPROFILE

FloridaPower& Lightprovidedrepresentativeloadprofileinformation

forthe North,South,andTitanSubstationsfor the fourseasonsof the year.

Foreach season,datawas providedfor two differentday types: weekday

(generallyWednesday)andweekenddata (Saturday).Fifteen-minutedatawas

usedto developthe profilesso thatkilowatt-demandinformationwas available

for each hourof the day. By analyzingthisdata,a betterideacouldbe

gainedregardingthe peak savingor conservationpotentialat the station.

The data for all threesubstationswereplottedon the samegraphand

are representedin Figures4.3 throuoh4.10. Some seasonaldifferencesare

obvious,suchas the demandbeingless in the wintercomparedto the other

seasons. However,for all seasonsthe profilesfor the Titanand South

Substationsare relativelyflat,whereasthe NorthSubstationhas more

"peakness"in its profile,especiallyduringworkdays. Thispeaknessis

expectedbecausethe industrialareaat CapeCanaveralAFS is servedby the

NorthSubstation.Eachsubstationhas a high baselinedemandover all hours

of the day, indicatinga considerableamountof end-useequipmentthat

operatescontinuously.The siteappearsto be a candidatefor both

conservationand demand-sidemanagementactivities.

4.2



TABLE4.1. Florida Power & Light Electric Meter Readings
North Substation - 1985

Maximum
Month kwhOn-Peak; kwhOff-Peak TQta] kwh kWDemand LoadFactor

JAN 1,127,131 3,652,623 4,779,754 ....
FEB 1,039,707 3,345,093 4,384,800 9,374 62.9_
MAR 1,142,470 3,351,530 4,494,000 9,495 68.0%
APR 1,515,931 3,658,469 5,174,400 9,909 72.5%
MAY 1,599,905 3,448,495 5,048,400 11,713 61.9%
JUN 1,777,101 4,010,499 5,787,600 11,330 70.9%
JUL 1,653,599 3,831,601 5,485,200 11,174 68.2%
AUG 1,818,165 4,297,035 6,115,200 11,385 69.9%
SEP 1,730,295 4,057,305 5,787,600 11,516 69.8%
OCT 1,880,976 4,116,624 5,997,600 11,663 71.4%
NOV 1,345,871 3,710,929 5,056,800 11,148 61.0%
DEC 1,296,240 4,146,960 5,443,200 11,164 65.5%
TOTALS 17,927,391 45,627,163 63,554,554

TABLE4.2. Florida Power& Light Electric Meter Readings
South Substation - 1985

Maximum
Mont!) kWhOn-Peak kWhOff-Peak Total kWh kWDemand LoadFactor

JAN 517,623 1,758,126 2,275,749 ....
FEB 581,241 1,871,559 2,452,800 6,223 53.0/,
MAR 560,223 1,690,977 2,251,200 5,299 61.0/,
APR 511,787 1,173,813 1,685,600 5,944 39.4%
HAY 777,815 1,910,185 2,688,000 6,757 57.2%
JUN 777,815 3,170,185 3,948,000 8,985 61.0%
JUL 928,191 2,387,009 3,315,200 8,282 55.6%
AUG 1,064,969 2,933,431 3,998,400 8,256 63.1%
SEP 989,456 2,465,744 3,455,200 8,299 57.8*/,
OCT 1,032,454 2,501,146 3,533,600 7,654 64.1%
NOV 878,306 2,918,494 3,796,800 7,668 66.6%
DEC 698,195 2,303,405 3,001,600 5,920 68.1%
TOTALS 9,318,075 27,084,074 36,402,149
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TABLE4.3. Florida Power& Light Electric Meter Readings
Titan Substation - 1985

Maximum
Month kwhOn-Pe_k kwhOff-Peak Total kwh kWDemand Load Factor

JAN 290,504 1,008,426 1,298,930 ....
FEB 309,985 1,028,415 1,338,400 2,396 75.1%
HAR 342,246 1,040,954 1,383,200 2,644 75.2%
APR 420,270 1,046,930 1,467,200 2,762 73.8_
HAY 457,152 1,099,648 1,556,800 3,034 73.7%
JUN 301,102 751,698 1,052,800 2,785 52.5%
JUL 473,819 1,217,381 1,691,200 3,387 69.4%
AUG 692,845 1,855,155 2,548,000 4,324 76.7%
SEP 670,058 1,743,542 2,413,600 4,106 81.6%
OCT 667,234 1,628,766 2,296,000 3,955 80.6%
NOV 537,064 1,658,136 2,195,200 3,756 78.6%
DEC 328,485 1,065,915 1,394,400 3,427 54.7%
TOTALS 5,490,764 15,144,966 20,635,730

TABLE4.4. Florida Power& Light Electric Meter Readings
North Substation - 1986

Maximum
Month kwhOn-Peak kwhoff-Pe_k Total kwh kWDemand LoadFactor

JAN 1,174,635 3,806,565 4,981,200 9,208 69.3%
FEB 1,159,225 3,410,375 4,569,600 9,395 69.4%
HAR 1,150,342 3,402,458 4,552,800 10,226 60.2%
APR 1,475,163 3,371,637 4,846,800 10,584 63.6%
HAY 1,614,660 4,063,740 5,678,400 11,562 63.9%
JUN 1,697,144 3,830,056 5,527,200 11,910 66.7%
JUL 1,708,461 3,919,330 5,627,791 11,708 66.8%
AUG 1,809,930 4,389,270 6,199,200 11,557 69.8%
SEP 1,884,290 4,466,110 6,350,400 12,524 70.4%
OCT 1,950,299 4,358,101 6,308,400 12,645 71.7%
NOV 1,553,192 4,570,408 6,123,600 12,172 65.5%
DEC 1,371,666 4,474,734 5,846,400 11,113 68.6%
TOTALS 18,549,007 48,062,784 66,611,791
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TABLE4._. Flortda Power& Light Electric Meter Readings
South Substation - 1986

Maximum
Month kwh On-Peak kwh Off-Peak Totalkwh kW Demand Load Factor

JAN 671,256 2,279,944 2,951,200 6,072 63.3%
FEB 769,182 2,411,618 3,180,800 6,458 70.8%
MAR 757,841 2,333,359 3,091,200 7,768 57.2%
APR 1,016,010 2,579,190 3,595,200 8,306 60.1%
MAY 1,006,056 2,734,744 3,740,800 7,513 64.8%
OUN 989,495 2,342,505 3,332,000 6,948 68.9%
JUL 1,111,992 2,724,008 3,836,000 7,661 69.5%
AUG 1,210,675 3,174,125 4,384,800 7,970 71.6%
SEP 1,179,106 2,942,494 4,121,600 9,838 58.2%
OCT 1,061,893 2,650,907 3,712,800 7,775 68.6%
NOV 1,007,726 3,046,674 4,054,400 9,001 58.7%
DEC 920,249 2,904,551 3,824,800 8,195 62.7%
TOTALS 11,701,481 32,124,119 43,825,600

TABLE4,6. FloridaPower& LightElectricMeterReadings
TitanSubstation- 1986

Maximum
Month kWh On-Peak kWh Off-Peak TotalkWh kW Demand Load Factor

JAN 453,380 1,573,820 2,027,200 3,454 76.4%
FEB 511,555 1,577,245 2,088,800 3,652 82.2%
MAR 470,440 1,433,560 1,904,000 3,629 75.4%
APR 557,540 1,447,260 2,004,800 3,515 79.2%
MAY 563,714 1,597,886 2,161,600 3,545 79.4%
JUN 578,179 1,443,421 2,021,600 3,545 81.9%
JUL 552,351 1,430,049 1,982,400 3,706 74;3%
AUG 498,473 1,321,527 1,820,000 2,967 79.9%
SEP 478,451 1,218,349 1,696,800 3,091 66.2%
OCT 362,737 1,003,663 1,366,400 3,068 64.0"/,
NOV 444,185 1,370,215 1,814,400 3,074 76.9%
DEC 408,564 1,310,636 1,719,200 3,239 71.3%
TOTALS 5,879,569 16,727,631 22,607,200
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TABLE4.7. FloridaPower& LightElectricMeterReadings
NorthSubstation- 1987

Maximum
Month kWhOn-Peak kwh Off-Peak Totalkwh kW Demand LoadFactor

JAN 1,233,167 4,075,633 5,308,800 9,420 69.9%
FEB 910,723 3,003,677 3,914,400 9,067 58.9%
MAR 1,160,246 3,476,554 4,636,800 9,717 67.3%
APR 1,174,270 2,857,730 4,032,000 8,376 68.7%
MAY 1,292,722 3,386,078 4,678,800 8,538 53.9%
JUN 1,285,654 2,939,546 4,225,200 8,437 72.0%
JUL 1,264,531 3,313,469 4,578,000 9,042 65.9%
AUG 1,315,854 2,976,546 4,292,400 8,286 71.9%
SEP 1,429,598 3,435,320 4,864,918 10,413 64.9%
OCT 1,554,999 3,955,401 5,510,400 10,362 71.5%
NOV 1,355,299 3,802,301 5,157,600 10,438 66.1%
DEC 1,346,098 4,260,702 5,606,800 9,999 75.0%
TOTALS 15,323,161 41,482,957 56,806,118

TABLE4.8. FloridaPower& LightElectricMeterReadings
SouthSubstation- 1987

Maximum
Month kwh On-Peak kwh off-Peak Totalkwh kW Demand LoadFactor

JAN 857,623 2,922,377 3,780,000 7,106 69.3%
FEB 1,167,676 3,155,524 4,323,200 8,168 76.0%
MAR 997,072 2,878,128 3,875,200 9,747 57.1%
APR 1,082,920 2,758,680 3,841,600 8,309 66.4%
MAY 1,531,535 4,107,665 5,639,200 10,644 66.9%
JUN 1,590,034 3,819,566 5,409,600 11,290 68.8%
JUL 1,553,247 4,192,353 5,745,600 10,490 71.3%
AUG 1,735,268 4,155,932 5,891,200 11,442 71.5%
SEP 1,474,581 3,867,819 5,342,400 10,611 69.9%
OCT 1,096,480 2,969,120 4,065,600 8,610 63.5%
NOV 955,184 2,813,616 3,768,80_ 8,696 62.3%
DEC 695,089 2,071,311 2,766,400 7,669 50.1%
TOTALS 14,736,709 39,712,091 54,448,800
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_t_.LE__. Florida Power& Light Electric Meter Readings
Titan Substation - 1987

Maximum
Month _WhOn-peak kWhOff-Peak Totalkwh J_LO_eJ_o_[Load Factor

JAN 391,079 1,356,121 1,747,200 3,071 74.1%
FEB 413,036 1,266,964 1,680,000 3,068 78.7%
MAR 404,431 1,253,169 1,657,600 3,195 74.5%
APR 510,539 1,287,061 1,797,600 3,666 70.5%
MAY 611,377 1,505,423 2,116,800 3,888 68.7%
JUN 595,914 1,442,486 2,038,400 3,798 77.1%
JUL 600,267 1,650,933 2,251,200 4,066 72.1%
AUG 699,307 1,663,893 2,363,200 4,477 73.3%
SEP 711,175 1,848,025 2,559,200 4,422 80.4%

OCT 681,666 1,883,134 2,564,800 4,331 79.6%
NOV 603,141 1,760,059 2,363,200 4,250 79.9%
DEC 452,787 1,400,813 1,853,600 3,970 64.8%
TOTALS 6,674,719 18,318,081 24,992,800

TABLE4.]0. FloridaPower& LightElectricMeterReadings
NorthSubstation- 1988

Maximum
Month kWh On-Peak kWhOff-Peak Totalkwh _al_O_e,B)_o_[LoadFactor

JAN 1,253,161 4,400,039 5,653,200 11,390 62.7%
FEB 1,344,929 3,955,471 5,300,400 10,413 70.7%
MAR 1,133,940 3,385,260 4,519,200 9,808 66.2%
APR 1,376,054 3,764,746 5,140,800 9,117 73.4%
MAY 1,406,001 3,121,599 4,527,600 10,181 63.9%
JUN 1,552,716 3,646,884 5,199,600 10,367 69.7%
JUL 1,644,166 4,277,834 5,922,000 11,098 69.5%
AUG 1,766,092 4,038,308 5,804,400 13,270 62.8%
SEP 1,892,575 4,827,425 6,720,000 11,516 73.7%
OCT 1,734,647 3,893,353 5,628,000 11,269 69.4%
NOV 1,373,032 4,103,768 5,476,800 11,128 68.4%
DEC 1,232,965 4,125,192 5,358,157 10,292 67.8%
TOTALS 17,710,278 47,539,879 65,250,157

4.7



TABLE4.11. Flortda Power& Light Electrtc Meter Readings
South Substation - 1988

Maximum
Honth kwhOn-Peak kwhOff-Peak Total kwh J_L_l_QJntJl_Load Factor

JAN 845,048 2,890,152 3,735,200 7,458 63.2%
FEB 833,980 2,498,020 3,332,000 6,707 69.0%
HA_ 778,343 2,318,457 3,096,800 6,881 64.7%
APR 1,167,367 3,060,633 4,228,000 8,585 64.1%
HAY 1,252,427 3,070,773 4,323,200 8,556 72.6%
JUN 1,176,610 2,939,390 4,116,000 8,410 68.0_
JUL 1,091,064 3,047,336 4,138,400 8,240 65.4%
AUG 1,134,618 2,701,382 3,836,000 9,082 60.7%
SEP 1,197,232 3,226,768 4,424,000 8,707 64.2%
OCT 1,094,647 2,534,153 3,628,800 6,861 73.5%
NOV 881,751 2,657,449 3,539,200 6,752 72.8%
DEC 911,565 3,031,684 3,943,249 6,799 75.5%
TOTALS 12,364,652 33,976,197 46,340,849

TABLE4.12. Florida Power& Light Electric Meter Readings
Titan Substation - 1988

Maximum
Month kwhOn-Peak kwhOff-Peak Total kwh kWDemand LoadFactor

JAN 308,113 1,394,287 1,702,400 4,197 51.2%
FEB 573,773 1,733,427 2,307,200 5,361 59.8_
HAR 816,256 2,414,944 3,231,200 6,271 74.0%
APR 1,086,630 2,995,770 4,082,400 6,938 76.6%
HAY 897,060 2,334,140 3,231,200 7,115 65.2%
JUN 996,206 2,856,594 3,852,800 6,769 79.1%
JUL 1,178,337 3,374,463 4,552,800 6,955 85.2%
AUG 1,146,717 2,997,283 4,144,000 6,954 85.6%
SEP 1,104,130 3,140,670 4,244,800 6,834 78.4%
OCT 935,784 2,289,816 3,225,600 5,366 83.5%
NOV 804,383 2,510,817 3,315,200 5,771 79.8%
DEC 811,147 2,872,402 3,683,549 5,939 80.8_
TOTALS 10,658,536 30,914,613 41,573,149
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TABLE4.|_. Flortda Power&Ltght Electrtc Heter Readtngs
North Substation - 1989

Haxtmum
.Honth kwhOn-peak _WhOff-Peak Total kwh kWDemand LoadFactor

JAN 1,173,897 3,630,903 4,804,800 11,043 58.5_
FEB 1,332,609 3,925,791 5,258,400 10,307 70.9/,
HAR 1,303,609 4,223,591 5,527,200 10,196 75.3_
APR 1,451,112 3,555,288 5,006,400 11,219 64.1%
HAY 1,844,809 4,261,991 6,106,800 11,874 73.9_
JUN 2,182,443 5,755,557 7,938,000 13,497 76.6%
JUL 2,646,131 6,434,269 9,080,400 17,005 74.2%
AUG 2,776,987 6,437,813 9,214,800 16,561 77.3%
SEP 2,608,777 6,807,623 9,416,400 16,692 73.5%
OCT 2,615,218 6,011,582 8,626,800 15,947 75.1_
NOV 1,912,415 6,117,985 8,030,400 14,636 71.4%
DEC 1,772,036 5,467,138 7,239,174 14,465 69.5%
TOTALS 23,620,043 62,629,531 86,249,574

TABLE4.14. Flortda Power&Ltght Electric Heter Readings
South Substation - 1989

Haxtmum
Honth kwhOn-Peak kwhOff-Pe_k Total kwh kWDemand LoadF_ctor

JAN 1,093,284 3,453,916 4,547,200 9,492 66.5%
FEB 1,202,743 3,478,857 4,681,600 9,374 69.4%
HAR 1,079,676 3,607,524 4,687,200 9,732 64.7%
APR 1,313,445 3,233,755 4,547,200 7,757 84.2%
HAY 1,261,281 3,196,319 4,457,600 9,348 68.5%
JUN 1,281,552 3,573,648 4,855,200 9,322 67.8/,
JUL 1,234,372 3,211,228 4,445,600 9,421 65.5%
AUG ],247,975 3,064,025 4,312,000 9,882 60.6%
SEP 1,180,218 3,394,982 4,575,200 9,383 63.5%
OCT 1,098,902 2,759,498 3,858,400 9,796 54.7%
NOV 1,035,050 3,439,350 4,474,400 8,415 69.2%
DEC 902,556 2,972,644 3,875,200 7,822 68.8%
TOTALS 13,931,054 39,385,746 53,316,800
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TABLE4.15. FlorldaPower& LightE1ectrlcMeterReadlngs
TitanSubstation- Ig8g

Maxlmum
kwhOn-Peak _WhOff-Peak Totalkwh kN Demand LoadFactor

JAN 714,911 2,35g,489 3,074,400 5,515 77.4%
FEB 925,127 2,770,873 3,696,000 5,964 86.1%
MAR 828,209 2,834,191 3,662,400 6,539 75.3_
APR 949,372 2,517,028 3,466,400 5,957 83.6_
MAY 901,724 2,346,276 3,248,000 5,919 78.8%
JUN 735,571 2,109,229 2,844,800 5,440 68.1%
JUL 490,699 1,329,301 1,820,000 3,932 64.3_
AUG 573,526 1,442,474 2,016,000 4,081 68.6%
SEP 448,745 1,315,255 1,764,000 3,256 70.5%
OCT 406,019 1,044,381 1,450,400 2,671 75.4%
NOV 397,277 1,349,923 1,747,200 3,053 74.5_
DEC 447,863 1,467,074 1,914,937 3,318 80.2_
TOTALS 7,819,043 22,885,494 30,704,537

TABLE4.16. Flortda Power&Ltght Electrtc Meter Readings
North Substation - 1990

Maxtmum
Month kwhOn-Peak kWhOff-Peak Total kwh kWDemand LoadFactor

I JAN 1,732,288 5,382,512 7,114,800 13,800 62.4%
FEB 1,469,460 4,780,140 6,249,600 13,457 62.4%
MAR 1,416,862 4,253,138 5,670,000 11,678 69.8%
APR 1,771,416 4,259,784 6,031,200 12,071 71.8%
MAY 2,123,922 4,764,078 6,888,000 13,759 69.5_
JUN 2,247,870 5,866,530 8,114,400 14,747 71.6%
JUL 2,254,332 5,515,668 7,770,000 13,981 77.2_
AUG 2,442,293 6,050,107 8,492,400 14,823 74.6%
SEP 2,242,757 5,577,643 7,820,400 14,858 75.6%
OCT 2,410,277 5,519,323 7,929,600 14,445 76.2%
NOV 1,739,755 5,394,680 7,134,435 13,028 69.1%
DEC 1,543,975 4,755,696 6,299,671 13,124 66.7%
TOTALS 23,395,207 62,119,299 85,514,506
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][ABLE4.17. Florida Power& Light Electric Heter Readings
South Substation - 1990

Haxtmum
Honth kwhOn-Peak kwhOff-Peak Total kwh kWDemand LoadFactor

JAN 884,267 2,649,333 3,533,600 7,194 68.2%
FEB 1,183,437 3,862,163 5,045,600 9,781 69.3%
HAR 987,220 2,949,580 3,936,800 9,156 61.8_
APR 1,056,396 2,785,204 3,841,600 7,368 74.9%
HAY 1,295,944 3,133,656 4,429,600 9,505 64.7%
JUN 1,183,285 3,660,715 4,844,000 10,004 63.0%
JUL 1,318,956 3,631,444 4,950,400 9,497 72.4%
AUG 1,201,330 3,284,270 4,485,600 8,285 70.5%
SEP 1,164,422 3,147,578 4,312,000 8,706 71.2%
OCT 1,154,893 2,776,307 3,931,200 6,999 78.0_
NOV 1,230,135 4,006,286 5,236,421 8,612 76.8%
DEC 896,771 2,810,429 3,707,200 8,420 61.2%
TOTALS 13,557,056 38,696,965 52,254,021

TABLE4.]1_. Florida Power& Light Electrtc Heter Readings
TitanSubstation - 1990

Haximum
Honth kwhOn-Peak kwhOff-Peak Total kwh kWDemand Load Factor

JAN 342,596 1,096,604 1,439,200 3,002 66.6%
FEB 649,965 2,105,235 2,755,200 3,307 69.8/,
HAR 766,159 2,280,241 3,046,400 5,653 77.4%
APR 980,604 2,569,796 3,550,400 6,527 78.2%
HAY 1,098,402 2,715,198 3,813,600 6,594 80.3%
JUN 1,103,661 3,146,739 4,250,400 7,085 78.1%
JUL 916,586 2,353,814 3,270,400 6,206 73.2%
AUG 1,135,446 3,030,954 4,166,400 6,276 86.4%
SEP 1,061,012 2,858,988 3,920,000 6,399 88.0/,
OCT 1,139,211 2,803,189 3,942,400 6,307 86.8%
NOV 801,898 2,586,102 3,388,000 5,751 74.4%
DEC 604,089 1,904,711 2,508,800 4,806 72.5%
TOTALS 10,599,629 29,451,571 40,051,200
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TABLE4.19. Florida Power& Light Electric Meter Readings
North Substation - 1991

Maximum
Month kwhOn-Peak kwhOff-Pe_k Total kwh kWDemand Load Factor

JAN 1,144,397 4,063,603 5,208,000 12,560 54.0%
FEB 1,827,098 5,464,102 7,291,200 12,257 85.5%
HAR 1,787,228 5,007,908 6,795,136 13,185 74.0%
APR 2,014,581 4,814,619 6,829,200 13,366 73.4%
MAY 2,203,037 5,037,763 7,240,800 14,036 74.1%
JUN 2,325,632 6,410,368 8,736,000 15,422 73.8'/,
JUL 2,402,878 5,854,322 8,257,200 15,397 74.5%
AUG 2,562,761 6,457,752 9,020,513 16,622 70.7%
SEP 2,428,957 5,912,243 8,341,200 16,365 70.8_
OCT 2,302,634 5,265,627 7,568,261 14,545 72.3%
NOV 1,809,181 5,372,819 7,182,000 14,152 66.1%
DEC 1,635,067 5,278,133 6,913,200 13,706 65.7%
TOTALS 24,443,451 64,939,259 89,382,710

TABLE4.;_0. Florida Power& Light Electric Meter Readings
South Substation - 1991

Maximum
Month j_Wh_On-PeakkwhOff-Pea_ Total kwh kWDemand LoadFactor

JAN 1,377,885 4,457,315 5,835,200 8,492 89.5%
FEB 968,724 2,912,076 3,880,800 9,153 60.9%
HAR 960,092 3,290,308 4,250,400 9,326 65.5%
APR 1,203,1_ 3,052,829 4,256,000 9,216 66.4%
HAY 1,183,502 2,870,898 4,054,400 7,894 73.8_,
JUN 1,304,358 3,741,242 5,045,600 8,731 75.2%
JUL 1,393,592 3,719,208 5,112,800 9,537 74.5%
AUG 1,500,854 4,183,146 5,684,000 9,820 75.4%
SEP 1,292,652 3,372,148 4,664,800 8,872 73.0/,
OCT 1,294,292 3,133,696 4,427,988 10,369 59.3%
NOV 1,335,986 4,079,214 5,415,200 9,885 71.3%
DEC 969,358 3,180,242 4,149,600 8,227 65.7%
TOTALS 14,784,466 41,992,322 56,776,788
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TABLE4.;_1. Florida Power & Light Electric Meter Readings
Titan Substation- 1991

Maximum
Month kwhOn-Peak kwhoff-Peak Total kwh kWDemand LoadFactor

JAN 656,509 2,115,491 2,772,000 5,611 64.3%
FEB 578,385 2,830,788 3,409,173 6,184 79.2%
MAR 899,045 2,757,755 3,656,800 6,234 84.3%
APR 962,039 2,476,361 3,438,400 6,137 80.5%
NAY 1,086,120 2,710,680 3,796,800 6,838 79.8_
JUN 1,053,928 2,611,968 3,665,896 6,774 70.5%
JUL 1,107,544 2,863,003 3,970,547 6,807 81.0_
AUG 1,131,438 3,022,315 4,153,753 6,653 81.3%
SEP 1,260,285 3,302,386 4,562,671 7,444 85.1%
OCT 1,249,666 3,011,934 4,261,600 7,523 78.7%
NOV 1,057,418 3,254,582 4,312,000 7,195 78.0_
DEC 937,209 2,977,191 3,914,400 7,600 67.1%
TOTALS 11,979,586 33,934,454 45,914,040
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TABLE4.22. CapeCanaveral AFSElectric Energy-UseBreakdown

SAte Total SAte Total Overall Total Electric Electric Electric Electric Electric Electric Electric Electric

Bldg-Type Buildings (oq ft) EUX (HWh/yr| Host Cool _ntLlstlon DIN Cook I_ht Ro£ri_oratton Other

kOHI_ 32 324,800 10.44 3,370 20J,146 1,112,277 222,822 120,427 256,67J 944,326 34,850 478,502

ERK/ADH 1 1,854 22.12 41 4,211 10,790 2,132 1,391 1,261 9,585 1,391 8,250

CC_ICATH 34 219,783 46.46 10,255 459,566 26646,187 2,520,898 1306463 32,967 2,681,353 252,750 2,542,889

DKT-RR 3 1,585 12.42 20 1,530 2,401 1,609 658 79 4,557 7,180 1,664

lruELDSP 2 2,399 46.66 112 4,790 266884 16,601 1,511 360 29,268 2,759 27,756

RAHGAR 1 40,519 22.42 503 39,101 61,386 42,127 16,01S 2,026 116,492 183,551 42,545

LAD-J4KO 1 12,064 25.15 303 14,477 206w043 23,766 6,032 12,788 75,762 11,461 53,082

HTlq]POOL 7 66,337 12.42 848 65,945 103,$31 69,362 28,360 3,427 196,469 309,567 71,754

J4tFR 3 13,585 48.66 634 27,270 163,563 94.008 8,559 2,038 165,737 15,423 157,171

HASL]ULS(a) 87 732,416 46.6S 34,17S 1,464,832 8,818,289 5,068,319 461,422 109,862 86935,475 842,278 8,474,053

HkSONH(b) 230 745,470 46.66 34,784 1,490,940 8,976,469 5,158,652 469,646 112,822 9,094,734 037,290 8,625,080

OTHER 4 9,580 46.66 447 19,160 125,343 ;6,294 6,035 1,437 116,876 11,017 110,841

PLT-ILT.D 24 34,950 12.42 434 33,727 52,949 35,474 14,S04 1,748 100,481 IS8,324 36,696

-I_ PLT-EQU 31 68,571 46.66 3,200 137,142 826,595 474,S11 43,200 10,286 836,566 78,157 793,366

* R&D 66 1,236,903 46.66 57,714 2,473,806 14,892,312 i,SSg,$i9 77_,249 18S,51S 15,090,217 1,422,438 14,310,968

RKSTRHT 1 16,443 42 .4S 696 23,648 229,709 6S, 443 58,373 12,332 95,863 150,348 64,292

SECURTY 29 37,S42 46.66 2,752 75,084 452,006 259,791 23,651 S,631 458,012 43,173 434,361

sEeP 27 219,09_ 12.42 2,720 222,431 331,935 222,305 90,926 10,965 629,910 992,518 230,0S4

8HOP-I[_C 7 77,132 12.42 958 74,432 126,85S 78,219 32,010 3,857 221r75S 349,408 80,989

8HOP-trPX 1 5,150 12.42 84 4,970 7,802 5,227 2,137 258 14,006 23,330 5,408

STOR-UH 100 155,S53 12.42 2,931 150,109 23S,663 157,816 64,554 7,778 447,215 704,655 163,332

TRAZNG 2 5,548 8.38 46 2,442 14,589 3,828 2,164 1,442 14,591 2,497 3,939

WHS 73 389,801 12.42 4,838 376r158 s90_54_ 395T648 161,767 29_490 1_120_67| 1,765,799 409,291
l_mpe (rJ_.) 1,658

zxt. Light. (_-t.) 1,750 _ .... : _/_ .... _ .., _ _:_: _ _ ....
Line Loss _l_Jt.} 28,811 __ ...................... _ ---
TotalOI 766 4,411,172 192,074 ;qMh/Fr total elootrlclt r oonsmmptloo.

(a} NAIA leased I_aildings

(b) HU&ovned balldJ_ge

All unite are kWh/y: unless otborvlne noted.
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5.0 NATURAL-GASCONSUMPTION

5.1 METI_RINGAND DATASUMMARY

Currently,naturalgas is not availableto any portionof Cape Canaveral

AFS. Negotiationsare underwaybetweenCityGas of Florida,NASA,and the

USAFto bringa gas linethroughKSC to the industrialarea of CapeCanaveral

AFS and then downto PortCanaveral.If a gas line is installed,naturalgas

will be availableto variousportionsof the site.
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6.0 DIESI_I.FUELCONSUMPTION

6.1 METERINGAND DATA SUMMARY

Fuel-usedata are availablefromthe operatingcontractor,Johnson

ControlsWorldServices. Informationis availableon dieseland fuel oil

usageandgasolineuse for cartsand vehicles. Dieselfuel usagecan be

dividedintothreeareas: portablegenerators,largerconstructionvehicles,

and forkliftsand compressors.Fueloil is usedto powerboilers. Annual

contractsare negotiatedwith companiesto provideand deliverdieseloil and

gasoline. Informationwas not availableon fuelusageby specificvehicleor

generator.

6.2 ENERGY-USEBREAKDOWN

Dieselfuel is usedat CapeCanaveralAFS for a varietyof activities.

Dieselfuelpowersportablegeneratorsusedas back-uppowerduringlaunch

activitiesand is the primarypowersourcefor isolatedlocations,and fork

liftsand air compressors.Consumptiondata of fueluse in thesethreeareas

for fiscalyear 1992are outlinedin Table6.1.

Of the threeareasof consumption,the use of fueloil for boilersis

the highest,followedby dieselfuel use for forkliftsand compressors,then

portablegenerators.Almost90% of the dieselfuel is usedto operatefork

liftsand air compressors.The monthlyconsumptionpatternsfor boilersis

consistent,whileconsumptionin the otherareashas a largerpatternof

fluctuationthat is dependenton the frequencyof launches.
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TABLE6.|. Fossil Fuel Use for Cape Canaveral AFS- October 1991 through
September1992

Portable Boilers Fork Lifts, Total
Month Generators (aals) _ Compressors(gals) (qals)

Oct 1991 11,501 72,814 46,886 131,201
Nov 22,832 77,675 45,677 146,184
Dec 17,490 81,216 39,482 138,188
Jan 1992 20,140 79,898 41,583 141,621
Feb 14,329 67,812 60,127 142,268
Mar 8,827 73,360 57,215 139,402
Apr 7,238 67,204 44,836 119,278
May 6,017 76,122 59,141 141,280
Jun 12,293 74,337 64,190 150,820
Jul 9,366 71,685 37,813 118,864
Aug 25,685 7.1,142 43,436 140,263
Sep 24,745 73,518 77,060 175,323

Total 180,463 886,783 617,446 1,684,692
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APPENDIX

REGIONALENERGY-USEINTENSITY(EUI)VALUES

TablesA._ throughA.I9 show the regionalEUI informationwherevarious

sourcesof informationwere considered:U.S.EnvironmentalProtectionAgency

(EPA)/SoutheasternElectricReliabilityCouncil(SERC),Gulf Power,Georgia

Power,and FPL for the electricalEUls. All of thesesourcesare shownto

indicatethat somevariationexistsamongthem and thatthesenumbersare not

absolutevalues,but are broadestimatesfor the variousbuildingclassifica-

tions. However,for thisreport,the FPL EUl numberswere used to maintain

consistencywith anywork that FPLmay do in connectionwith or relatedto

theseefforts. TablesA.I throughA.IO addresselectricalEUls. The remain-

ing tables,A.11 throughA.19,relateto fueloil EUls. EPA/SERC,Gulf Power,

and GeorgiaPowerare the sourcesfor the fueloil EUls. AverageEUI values

weredeterminedfromthe varioussourcesof fueloil information.Thereis a

considerablevariationbetweenthe EUls;thus,averagevalueswere used to

obtainthe EUI numbersUsedthroughoutthe analysis.

The broadclassificationsshownfor buildingtypes(office,restaurant,

retail,grocery,warehouse,school,health,lodging,miscellaneous,and

church/assembly)are the way that utilitiesor otherprovidersof this type of

informationreporttheirfindings.Therefore,the buildingclassifications

shownin Table1.2 weremappedto correspondto themore broadandgeneral

categoriesshownin TablesA.I to A.19. The criterionused to map the

facilitieswas mainlyfunctionality.The more specificclassificationsin

Table1.2 were comparedto the EUI sourceinformationand relationshipswere

noted.
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TABLEA.I. Office Electricity Baseline DevelopmentNotes
EUI Development(kWh/ft'-yr)

Source Heat Cool _ _ Coo._...kkLiaht Re___.ffOther(a) Total

EPA/SERC 2.20 5,50 2,50 0,80 0,60 6,70 0.30 3,60 22.20
GULFPOWER 0,66 3.51 0.70 0,38 0,81 2,98 0,11 1.51 10,66
GEORGIAPOWER 1,64 4,30 3,00 0,70 0,23 8,12 0,24 3,30 21,53
FPL(b) 0,20 6.05 1,75 0,15 0,40 7,10 (c) 0,75 6,15 22,55

EPA/SERC,GULFPOWER,GEORGIAPOWER,and FPL data for officecategory.

(a) Definedas miscellaneousEUI.
(b) AverageEUI valueof largeand smalloffice.
(c) Lightis combinedvalueof indoorand outdoor.

TABLEA.2. RestaurantElectricityBaselineDevelopmentNotes
EUI Development(kWh/ft'-yr)

Source Hea__..ttCool Ven___._t_ Cook Liqht Ref Other(a) Total

EPA/SERC 2,30 4,30 1,90 3,90 7,20 5,20 5,50 2,10 32,40
GULFPOWER 0.83 13,97 3,98 3,55 0,75 5,83 9,63 3,91 42,45
GEORGIAPOWER 0,99 22,52 3,33 2,27 10,82 10,60 17.96 4.60 73,09
FPL 0,30 19,70 2,20 3,80 23,10 13,00(b) 16,90 5,60 84,60

EPA/SERC,GULFPOWER,GEORGIAPOWER,and FPL data for restaurantcategory.

(a) Definedas miscellaneousEUI.
(b) Lightis combinedvalueof indoorand outdoor.
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TABLEA.3. RetailElectricityBaselineDevelopmentNotes
EUI Development(kWh/ft'-yr)

Source Heat Coo.._..llVen____ttDHW Cook Lioht Re.___fOther(_! Total

EPA/SERC 2.30 3.10 I.40 0.60 0.90 6.10 0.70 I.40 16.50
GULF POWER 0.96 3.95 0.99 0.46 0.01 4.26 1.41 3.51 15.55

GEORGIAPOWER 1.62 4.75 1.80 0.89 0.19 6.75 0.56 2.79 19.35
FPL(b) 0.15 6.90 1.25 0.25 0.40 8.01 (c) 1.10 2.50 20.60

EPA/SERC,GULFPOWER,GEORGIAPOWER,and FPLdata for retail category.

(a) Definedas miscellaneousEUI.
(b) AverageEUI valueof largeand smallretail.
(c) Lightis combinedvalueof indoorand outdoor.

TABLEA.4. GroceryElectricBaseliI_eDevelopmentNotes
EUI Development(kWh/ft'-yr)

Source Hea____ttCool Vent DHW Cook Liaht Re.___ffOther(a} Total

EPA/SERC 3.70 4.70 3.80 0.80 2.10 15.30 28.70 2.30 61.40
GULFPOWER 0.75 10.80 2.49 0.49 0.14 10.73 16.35 2.99 44.74

GEORGIAPOWER 0.32 8.23 2.23 0.69 0.77 13.23 24.00 2.71 52.18
FPL 0.20 11.50 1.80 0.40 2.80 16.50(b) 24.10 6.00 63.30

EPA/SERC,GULFPOWER,GEORGIAPOWER,and FPLdata for grocery category.

(a) Definedas miscellaneousEUI.
(b) Lightis combinedvalueof indoorand outdoor.
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TABLEA,5. WarehouseElectricityB@selineDevelopmentNotes
EUI Development(kWh/ft=-yr)

Source _ Cool Vent DHW Cook Light Re___fOther(a) Total

EPA/SERC 1.90 1.80 1.30 0.60 - 3.80 8.60 1.20 19.2
GULFPOWER .........
GEORGIAPOWER 0.03 1.23 0.73 0.23 0.05 1.95 0.46 0.90 5.58
FPL(b) 0.20 5.40 0.20 0.00 0.20 3.30 (c) 0.50 1.80 11.60

EPA/SERC,GULF POWER,GEORGIAPOWER,and FPL datafor warehousecategory.

(a) Definedas miscellaneousEUI.
(b) Non-refrigeratedEUIvaluesused.
(c) Lightis combinedvalueof indoorand outdoor.

TABLEA.6. SchoolElectricityBaselineDevelopmentNotes
EUIDevelopment(kWh/ft=-yr)

Source Heat Cool Vent DHW _ Liaht Re__!Other(a) Total

EPA/SERC 4.20 1.30 0.60 1.10 2.10 4.20 0.40 0.60 14.5
GULFPOWER 0.26 2.99 0.69 0.39 0.26 2.63 0.45 0.71 8.38
GEORGIAPOWER 0.49 1.79 0.76 0.26 0.27 2.79 0.70 1.44 8.50
FPL 0.20 4.30 1.40 0.70 1.50 4.5 (b) 0.80 1.20 14.60

EPA/SERC,GULF POWER,GEORGIAPOWER,and FPL data for schoolcategory.

(a) Definedas miscellaneousEUI.
(b) Lightis combinedvalueof indoorand outdoor.
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TABLEA.7. HealthElectricityBaselineDevelopmentNotes
EUI Development(kWh/ft=-yr)

Source _ Cool _ DH____WCook Liqht _ Other(a) Total

EPA/SERC 2.70 6.50 2.40 2.50 0.40 5.90 0.60 2.4 23.4
GULFPOWER I.20 8.79 I.97 0.50 I.06 6.28 0.95 4.40 25.15

GEORGIAPOWER 0.97 6.01 2.58 0.42 0.96 7.49 1.54 4.23 24.2

FPL(c) 2.00 g.go 7.80 3.80 1.00 9.60(b) 1.20 1.20 45.3

EPA/SERC,GULF POWER,GEORGIAPOWER,and FPLdata for healthcategory.

(a) Definedas miscellaneousEUI,
(b) Lightis combinedvalueof indoorand outdoor.
(c) Hospitaldata fromFPL was usedfor health.

_. LodgingElectricityBaselineDevelopmentNotes
EUI Development(kWh/ft(-yr)

Source Heat _ _ _ Cook Liqht _ Other(a) Total

EPA/SERC 3.00 4.go I.40 5.80 6.20 5.30 1.10 2.40 30.10
GULFPOWER 3.35 5.82 1.15 0.75 0.68 5.17 0.75 4.45 22.12
GEORGIAPOWER 2.22 4.02 0.95 0.50 0.34 3.49 1.34 2.72 15.58
FPL 0.50 6.40 2.50 3.00 1.60 5.90 (b) 1.50 4.10 25.50

EPA/SERC,GULFPOWER,and FPLdata for lodging category.
GEORGIAPOWERdata for hotel/motel category.

(a) Definedas miscellaneousEUl.
(b) Lightis combinedvalueof indoorand outdoor.
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TABLEA.9. Miscellaneous Buildings Electricity Baseline DevelopmentNotes
EUI Development(kWh/ft'-yr)

Source Heat Cool Vent DHW Cook Light Ref Other(a) Total

EPA/SERC 4.50 2.70 1.30 0.40 0.70 3.10 0.90 1.30 14.90
GULFPOWER 2.00 12.04 6.92 0.63 0.15 12.20 1.15 11.57 46.66
GEORGIAPOWER 0.23 3.30 1.18 0.28 0.25 3.62 1.07 2.39 12.32
FPL 0.30 6.60 1.50 0.30 0.90 ].40 6.60 (b) 5.80 23.40

EPA/SERC,GULFPOWER,GEORGIAPOWER,and FPLdata for miscellaneous building
category.

(a) Defined as miscellaneous EUI.
(b) Light is combinedvalue of indoor and outdoor.

TABLEA,)O. Church/AssemblyBuilding ElecJ;ricity Baseline Development
Notes EUI Development(kWh/ft'-yr)

Source Heat Cool Vent DHW Cook Light Ref Other(a) Total

GULFPOWER 0.51 2.27 0.23 0.61 - 2.18 0.02 0.45 6.27
FPL(c) 0.30 6.60 1.50 0.30 0.90 6.6 (5) 1.40 5.80 23.4

GULFPOWERand FPLdata for church/assemblybuilding.

(a) Defined as miscellaneous EUI.
(b) Light is combinedvalue of indoor and outdoor.
(c) Miscellaneous building EUI value, which includes church, is used for

FPLdata.
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TABLEA,]I. OfficeFossilFuelBaselineDevelopmentNotes
EUI Development(kBtu/ftZ-yr)

Source _ OWH _ Cool Other(a} T.otal

FUELTYPE:Fuel 0tl

EPA/SERC 37.70 14.70 - - - 52.40
GULFPOWER 3.65 .... 3.65
GEORGIAPOWER 1.18 0.34 - - - 1.52

All EUIdata for officecategory.

(a) Definedas miscellaneousEUI.

TABLEA.12. RestaurantFossil FuelBj_selineDevelopmentNotes
EUI Development(kBtu/ft'-yr)

....Source _ DWH Cook Cool Other(a} Total

FUELTYPE: Fuel Otl

EPA/SERC 5.80 30.60 - - - 36.40
GULFPOWER O.05 O.84 - - - O.89
GEORGIAPOWER - 1.06 - - - 1.06

All EUI data for restaurantcategory.

(a) Definedas miscellaneousEUI.
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TABLEA.13. Retail Fossil Fuel Baseltne DevelopmentNotes
EUI Development(kBtu/ftZ-yr)

Source Heat DWH _ COO1 Other(a) Total

FUELTYPE: Fuel 011

EPA/SERC 41.10 99.40 - - - 140.50
GULFPOWER O.10 .... O.10
GEORGIAPOWER 0.92 .... 0.92

All EUIdata for retailcategory.

(a) Definedas miscellaneousEUI.

TABLEA.14. GroceryFossilFuelBaselineDevelopmentNotes
EUIDevelopment(kBtu/ft_-yr)

Source Heat DWH Cook Cool Other(a) Total

FUELTYPE: Fuel 0tl

EPA/SERC 47.80 37.60 - - - 85.40
GULFPOWER 1.94 O.u2 - - - 1.96
GEORGIAPOWER 0.41 O.50 - - - O.91

All EUI datafor grocerycategory.

(a) Definedas miscellaneousEUI.
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TABLEA,15. WarehouseFossil Fuel Ba;}eline DevelopmentNotes
EUI Development(kBtu/ft_-yr)

$oqrce Heal; _P_W_H___ _ Other(`) Total

FUELTYPE: Fuel Oil

EPA/SERC 89.20 108.40 - - - 197.60
GULFPOWER ......
GEORGIAPOWER O.17 .... O.17

All EUI data for warehousecategory.

(a) Definedas miscellaneousEUI.

TABLEA.16. SchoolFossilFuelBaselineDevelopmentNotes
EUI Development(kBtu/ftZ-yr)

Soqrce Heat DWH _ Cool Other(a}

FUELTYPE: Fuel Ot1

EPA/SERC 78.50 32.O0 - - - 110.50
GULFPOWER O.01 .... O.01
GEORGIAPOWER 1.18 O.12 - - - 1.30

All EUIdata for schoolcategory.

(a) Definedas miscellaneousEUl.
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TABLEA.17. Health Fosstl Fuel BaselJne DevelopmentNotes
EUI Developmerlt(kBtu/ft'-yr)

Source Heat DWH _ Cool Other(a) Total

FUELTYPE: Fuel Oil

EPA/SERC 53.20 39.80 - - - 93.O0
GULFPOWER O.11 O.03 - - - O.14
GEORGIAPOWER 0.83 0.69 - - - 1.52

All EUI data for health category.

(a) Defined as miscellaneous EUI.

TA[ILEA.18. LodgingFossil Fuel Baseline DevelopmentNotes
EUI Development(kBtu/ft'-yr)

Soqrce Heat PWH Cook Cool Other(a) Total

FUELTYPE: Fuel 0tl

EPA/SERC 43.90 29.O0 - - - 72.90
GULFPOWER 0.01 0.01 - - - 0.02
GEORGIAPOWER 0.65 1.73 - - - 2.36

All EUI data for lodging category.

(a) Defined as miscellaneous EUI.
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TABLEA,_9. Miscellaneous Buildings Fossil Fuel BaseltDe
DevelopmentNotes EUI Development(kBtu/ft_-yr)

Source Heat DWH Cook Co01 Other(a) Total

FUELTYPE: Fuel 0tl

EPA/SERC 56.30 6.80 - - - 63.10
GULFPOWER ......

GEORGIAPOWER I.II 0.I0 - - - 1.12

All EUI data formiscellaneouscategory.

(a) Definedas miscellaneousEUI.
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