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EXECLTIVE SUMMARY

This {3 » sumery of tha Tnargy Enginweri.g Analysis pcrfoﬂod for che
Anniston Army Dejot (ANAD) iz Aon{stem, Alabama. It {ncludes
recommandations to be cynstdarnd in the developrmant of s Basewide
tnergy Plarm, cotulsting of energy tonsarvatica projects snd other
recommendatione for reduction of che installation’z 1983 source energy

consuapticn,

Anniston Afay Jenot (s locazed {a NYorthesaters Alabcnn.‘apprcxtaataly 10
atles vert o{ the City of Aaniszen. The Depot {s the larzest coodat
ahicla robuillin: facility in the free vorld. The ezatern art of the
property is gencly mlling leénd, uhlln the western jart ga Ailly wich
some ntaep tloyus. The Cocsa River Storage Annex ls cparsted as part

of tha Depot, with land ranging from Bently roilinx to sounecainous.

“his nusmary praneents daty om!
« Historical and pradicted enargy conswuwtion
- faargy consarvation proctdural'tor‘dintrisutxcu syscons
« Lretgy couservatican procaduras forv buildiﬁga and processes
- Ueilizatiosn of energﬁ mnniioring snd control nyucodu (EMCS)
- LUtilizacion of wocd “icasss nd veste fuels

- Cogeneration and Taplacement Boflers

The consarvation of energy i{n exdating fecilizion can de accounlismhed in
the following tvo ways:
- HReducn the dasic eysram enargy requiresdents and source energ’ use

« Racovar enurgy dischurged from one user und utiiiza this vaste
anergy for othay purposse



A reduction in sywteo enerdy reculrements {s represented dy such
activities as lovering equipment operating tefperatures, reduction
of transnission loswes by Setter insulaticm, and night/veekend setback

or shucdown of energ’ uwers and sweociated distridbution svstsms.

Recovery of cucréy discharged by one usear and utilization of thin wasce
energy for othar purposeu is demonstratad by such activities as
resuraing condunsatu €0 hoiler avacems and recovery of heat from

~ procuss exhaust air systems to preheat replacsnent air. [Exasplen of
snaryy belov the level of practical utilization are axhaust flue gases
froo dollers (cooled to neat the dew polnt), and air exhausted [rom

duildings near ambient tomverature conditiens.

This study has dees directad tewardy identifying masns of energy conscrva-
tion conforning teo thowe two methods (dentified as reduction ta overall
use and recovery of vaste eanergy. Although ths asbove discussion mavy
cppeaY to be confined to Saat energy, iavestigations covared electrical

usage, waraY usage, conmrassed alr, @ssd biorssa and solar energy.

Thy nusher and tyoe of viadble ECIF funded projects has been restricted
by direation of the COR, Wobile 20 those vhich qualify at an Lnergy/
Comt tatio of (] or grester for fiscal vear {185, and vhich exceed 4
Capital Cost Valua of 1100,700., The ctotal snsrgy savings presanted in
thLs report can bn.o\tntnld enly upon full isplumentaticn of the viabdlae
EZCI? projects, compliance vith the raccomended conservation se<sutaes
requiring capital inventments lass thun $100,500, and thone menrsures

reguiring policy changes at the nensgement level.
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Comcuter eizulézions 9! dutlding energy use virte modeled using the
00%-2.1 srogvan. Comouter aimulations for energy ueiligaticn vars
serformed on typical buillding typas. Catveorizing and protocviing
pethodology followed procedures outlined in the Black & Veateh

Study "Tnatneering Instiryctions for Preparstion of & Jasewide

fnergy Svstema Plan”, dsted January 1980, Afte? caraful examination
of the AHAD frclltities during field rurvevs, takimg (ato> congideration
the bdullding cenctryetion, huilding functions, snd plant ouveraring
pracedurss, & total of {3 typical tusldings werq comouter acdeled

to deteruine their energy use, Ddeth therms]l and slecttical, and

to varify recordad historical energy coasumncion flszusés during the
base year (9735, The final -tmlys.ia resulted fa 3 covvelation vhich

wvas within 2 sercant of racorded consumpeion Flguras.

Chearyy congervation projects vere penersted from che saerzy model
for conservation sessuren involving Suilding insulation, raduction
in fanemtrati0on avea, temperature consrola {(wetilletion, ra.fghting
vith snergv-efficient finturas, 2ad & basevide ECS. A Zetafled

analytin {9 provided in the =ain tepert.

The folloving {3 a4 tabulation of the ANAD dource energy cunsumstion

fos the f{secal year emitng Septander 1980,

flactricity 1724 x i0° aTu
fual 011 So. 2 118,263 x 107 I
Coal 304,058 x 10% 5T
Nacurel Cae 8.6 x i()q T
12 $,378.8 x 10° anv

Tocal 1IN,480 Meea U
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This yields & total of 330,480 Mega BIU's for TY-80 (sae Pigure 1).
It is reportad that cperations during this pecisd were at the

norsal production level for this facflity.

Tigure 2 shows the historical and predicted anaucl anergy consumpeion
for & ten~yaar period through fiscel yesr 986, ve’ lecting the

effect of provoscd conservation massures.

It vas detaruined that the fusl comnsuaption rate for this faciiity
i3 partially weather-dependant. Since adour 432 of tha stesa
ganerated tn the dsilecs L8 consumsd {n process Sparations, the
renainder is therefore consuned in building heating and transaisaion
1§ .6 losses genting the staam to sh- bui ldings. TFigure 3 shous

tha senthly fuel consumption for fiscal vesr 1940. Note the vaaks

duriang the cold vinter monthe,

Jigure 4 shows tha bsenvide alectrical consumption for the past

thres f1scal yeara. Racent annual consuap2ion shovs s slight decline
dua to the shavinyg of peaks 1in ¢old winter months, vhile the

svarage yeasrly consusocica remains relatively conetunt detween

42 and 43 afllion kisovalt hours. It {8 epparvent the ;eaks have
dbean reduced as & vesult of an Executive Order orohibiting
sunplemsnctal elacrrical heacing units vhero s duilding already

containn 8 sain source of “aat.

Production favels {n the near futurs can bu expucted to remain
the sesn es for fiscal vear 980, Thervefore, amsuning sintlar
venther conditionr for the Anaiaton Ares, future fuel consurwmeion

on a shnrt corm basis ahould remafn relatively constant,

e —m— = h o e sy -
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The 2rojected daseuide atergy couts thraueh flscal vesr 13§6

are showm on Tigure 3. 7Prolectiona are made for the facility if
operized tn fts 1980 noda plus oroncsed stéan lead incresses.
Predicted costs rasulring from the anticivated enersy savings from
ienlomentation of all wnergy conservetion projects sud rocommandationg
tn Fi-8% ure shown by the solid line granh. T.e folloving escaletion

raceuy varn used for cajlculation purnosen:

fuel 081: 1o1e (162)
toal: .10 (10%)
flectriaity: 1.13 (13%)

A total of 13,62 or {33,500 Megs 37U :an be saved arnually upen
ispleasntation of all riadle LCI® 3relccts and energy consarvatien
racommandatinns duterminad hy this atudy. Figure § shevs the
total suurce edergy reductica. [lurther breskdovm of the tetal

savings yielda chu following:

fusl Ot1: 5,290 x 10% ¥ naved
Coal: 30,296 x 10 470 wevaed
tectcicizve 99,250 x 10° ITU reved

Projacts for ecurcs anergy veductios aze listed in Table | with
thelr cotzasponding €/C racgo. Tadle 4=l containr Hrojects not
qualifying for FCIP funding, rdquiring lees than $100,900

cspital axpenditure, but vhich are considered to b goed energve

saving maawuras. (See Aonenilx A of thts summare.)
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Further explanation of the hinzarical enerty consumotion, dasevids
eneryy wodel, and enargy conservacion anslvsis 2an be fourd in the
Energy Vse Survay. The analvails for concrol schenes and basevide
EMCS apvlications i incliuded in the report on Inergy Honitoring and

Control Svsteus.

The copromite total 1a enargy reduction for Suilding improvapent
projects 13 not a siople algebraic summation of (ndilvidusl projece’s
energy sevings. Dum to synargistic effl«cts, the compouite totai
savings ere approximately 8353 of the siwvole sum. Coqsfderation must
ba given co thase synergistic effects vhen erriving st energy savings

using different conbinstions of energy coneervation svo’ects.

The addition of simple temparature controls OF the fastsllecion

of & Yasevide FXCS esssentially accounts for the snoe dlock of
snergy to Le saved. One or ths other aust be chonen, and thus tha
energy savings can only be tiken credi¢ for one time. Jlthough

the inizdal cost {» greatsr to iostall the TMCS, Lt dous have @
decided acvantage over ‘he simeler campnratura comerols srvangesmnt
dua to its inherent ability to wsaicor and ruport out of dtute
oparating 2onditions. This dfscourages tamparing dv pereoenel

and vltimacely guarsntees evergy taving,, provided the svatem i

sroperly installed and saintatined.
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A decailed seudv of che utilization of Biomass aaterial from the
14,000 acra Anniston $itc &3 ap energy source vas eonducted. This
gosdy indilestad that it would zake 20 to 235 vesrs to davelop
voodlande capabla of saintsining & ressonsblv un{forn level of
Jiomuss sazerial. Howaver, thaze is ovdosition to increesing the
anount of woodlands at ANAD for security resmons which pravents
pteduction of anough weod capable of generating the stean required

oy this fmcilicy.

AT present, woud dionasss vould be a torn expunsive fuel than coel
or oLl &t Aanimcon Army Depot. Dum 20 the high anisture concent
of waod and handling exounses, the cost 9f durning wood growvm on

t1lge would bde about 1.7 zises th<e of coal ver BTU eguivalent.

However, atnce thera slransdy awisgs . Foresiry Prugrae which
{involves the rugular removal of imber, anv weod which i{s 30t of
sastinber quality aay be utilized in the fcilowing vave:

« used 83 & fuel at ANAD

- soléd co pulp mills

 separsted, using the .o @aaiity veod for fual at Aaniston

and selling the high cualitv wood te suld otlls,

A zomplets anslveis on che buming of wood zaterials In drecented

in tha Bicumoss Survey seciion of the revore.

An snalysis vas perfordged f5r the apolicetion of cancrul doller
slants 26 & aethod «f serting the srojecrzed gredth in stead demand
as extadlished {n the ANAD Yarter Plen., 1t vae deternined thst

undar Dresent levelr of rucher steam detend, the {nstal.stion of




. - —

cogenieration equipment was 20t economical, nmaking & 1ife cvcle cose
analysis (LCC) of cthia alternative & 3esninxliess calaulatioh., The
7{aa} recossandativns suggest the inscallaciom of nau coal fired
scean genarators et & locetion in the dsst end of tha devot. We
recomsend the installation of (3) - 30,300 1bs./hr. hoilers. one at
2 tZme, At convesiant intervals based on ancicidaced sceem demand
incresses from the sresant time through the vesr 1988, Detetls of

the studv ate presunted {n tha seccion on Cantral Boiletr Plancs.




APPENDIX A
POTENTIAL CONSERVATION XEASURES




TABL
FOTEICLIAL CONSERVATION ¥ UIRTNG WESTMEN
Project Studied Cormansy

z‘

3

iC.

It
2.

Insulate walls of cheatcal
tleaaing tonks

Inscall retractadle covers
on chetrical clasning tanks

Inscall boiler economisgers,
oxygen tTia controls, bHlovdown
haat zaclain devices, ete.

Raget outside air danpers to

sintaun requirements of ASHRAL 62-73

Add floor, ceiling, and vall
{nsuletion

Inscell storw windove

Inscsll soler shading devices:
« $olar vindew film

« Solar scroens

~ Qverhangs

« Nmings

Weatharserip doors

Inscal] westidules around high
ttaf fic doors

Install sethack temwpetature
conetols

lastall regenurative sngline

Reduce glsss area bv edding
issulated panels

Cood Projoct

Good Project

Viabla for srocess loads; shore
heating scason does not lustify
canital coet of recrofie

Good 2r2iect; very Limited sppiication
This {s 3 viable project for rpecific
buildings onlv

Linited avtlicactions to none
industrz gl stTuctures

S$olar enersy curtent.y provides
assiatance to duildiat heating in

s08e dulldings with sigificant
viados area

Lingtad seoslications to aone-industrial
strudtures

This praject has limited applice~
tion due to slze of venicles

Geod Project

Guad Prarfect

Geod Projece




POTENTIAL CONSERVATION MEASURES REOUIRING CAPITAL INVEISTMENT

{Continved)

J2rojact. Stutled

13.

(4.

l6.

7.

8.

‘90

4.

1.

2.

an

z‘l

Lompntg

Install flue dumpers, soaller
Jets, dusl durners, eleczronic
ignicton, ate. 4n snell furnaces

Replace manual control valves st
instull tesoernture repulators
{n caste-iron radiaturs

Replace existing ccal beilsrrs
vith gas/oil convernion kite
vith modera packaged boilsrs

Repluace fncanduscent lighting
vith highar ¢f2iciency lighting
systuns

Instal)l photecnll lighting
controlis

Replacs oxisting morors with
wocors of the high wificteney
type

Reduce lighting lavale to
ainimus stenderds

Instal) vater closec tank
insarts, flov reducing shover
headn, or other vater conserving
devicee 2o redune mmpiag energy
consusetinn

insulate axisciag 2rnaad liner

Ravisg sxistim chilled woter/
Rot vstor osumdang schemes Lo
mrs eff{ciant sethnde

Desctivatn fadividual roum
thermoatats In Yarracks and
imacanli rzaceratura Tesel
controls von cthilled and hot
vate?

Shue dovr steam d)ants in the
sussey and setiafy nrorean staan
asedn ¥ith electric woflary

Shore heutin, sesson doas not juscify
senital cos” of rvetrofit

Yoz cost effactive vhare centtal
controls are recommernded

This praject does not meec b2
eriteria

Good Project

Thio project has limited aonlicacion

There i3 an engineering disagree-
nent concorning this prejece
ssrticuiarly vherts .srge oldet
ucteTs are involved

Liniced aonlicetion - manvy facilicies
era dalov minieus stindards

Lirited Asvlication

Goud Proiect

X/A

N/A

X/A
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ROTEXTIAL CONSERVATION MEASURES REQUIRING CAPITAL INVESTMENT

{Continued)

Peofect Studied

Cotants

23.

6.

270

.

i,

3.
3.

.

35,

38,

37,

3%,

0,

Install infrarad heeting in
varshouses, hangars, and shops

Install economizar syacess for
“froa z00ling” in tatarvediate
sugRONS

Modifly mltizone syscums to
{ncluda hot/cold deck reset

Modify a0eling tover systems 20
¢ycla fan with lcad and/or
install dypass valving

Install load-sheddiag system ¢o
uizimize demand chargas

Correct pover factor

Irstull chilled and hot vacer
resat congrois

lustali V¢ radio coatrsl avstes

Revlace existing viadews vith
iasulating pessls

insuists temporary bufldings

Uperade slecsrical distridution
voltane

Inegall totel or telective
enevity plancs

fnetull enerry nonicoring and
contrel svatam (EMCH)

instull heat tuclai® devicos
on sit-couled condensers

Retluce rimotely located abdsorption

ehillers with more effizlent
electricedriven chiilers

Instull solid waste-duming
Yotlars

This nroject dies uct zest the
cziteris Jue to shore heating
tuty cvueles

This nrzodece doas sot meet the
criteria {3 zexrofit eoplications

N/A

N/A

N/A
This orejuct does not sedt the
eriteria

/A

N/A

Yery lisited anplication

X/A

N/A

Thia nrefoct does not eet the
eriterta

Good Pruiect

Linticed Anelication

KTAY

Thie oratss2 Josa not meet the
vritetia




POTTRTIAL CONSERVATION MEASURSS REDUZRING CAPITAL INVESTMENT

{Coniinved)
Prodect Studied —~GiR3LNgs

4l. Install trsiler encloaing This orolect has 1inited sdditional
devicas at lozding docks ajolication

A2, Iastall solar etnergv svstams This sroject doas not deat the
vhare feusidle critaria

43, Install aireto-air heat reclais This 2toject does not veat the
devicar {1 high exhaust azeas, criteria

sceh &4 3asshall kitzhens
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POTENTIAL CONSEXVATION MEASURLS XECUIRING POLICY CHAGES
AT INSTALLATICH LIVEL

Protacs Scudied

'

3'

‘.

s.

60

z.

10.

i,

12.
13.

o711

Raplace domestic vatar heataes
with higher efficlency models
8 ruplacasent s tequired.

Shut dovm scesa bdollers and branch

1ines in suaser

Raduce domestic hot vater
temperazures Srom 140°F to
110-.207F

Replace e¢.ectric motors wizh
actors of the high afficiency
tyse on replecunant desis

Use tesk lighting

Iastall temporary 4-mf] plastic
atory windovs

Shut down NVAC and DAV aystess
ix woctupied butldiinge

Calk cracks on salf-heln basis

Isstall higheefficiency trans~
formers on teplaceaent bssis

faforce indoor spaca tenperature
resulatione

Reosir steam and condensats
leaks

Revaiz atlr leadage in ducts

Ture phiot Lirkts for hasting
squipuent ofl for the susmer

fenlsce air~conditionting units
vith high efficioney wmdels ar
venlacament {s required

Good Pzetect

Currantly Ptaceicad‘

Geod Teiiece

Geod prniect, limited apnlication
dus Co motar frane sizes 31 older
aquionent

Currently *racticed

Goad Penject
Currently Practisad

Coad Pzolect

Good srdiact « recommend replasement

of ali oversized transforuers

Good Project

{ood Profect

LIEN

Cond wrolect

fiood srojeet
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APPENDIX £
LIST OF REPORTS




L{3T OF RIPORTS

SURCY USE_SURVEY

Narrative - Volume I, Section )

Supporting Data = Volume 1I & III

EVERGY ONITORING AND COWTROL $YSTrVS .

Narraiive = Yolumn [, Secticn &

Supparting Duta - Volume 11

BID¥ASS SURVEY -

Narrative - Volumw 1, Scction 3

Supporeing Data - Volume IIZ

SBTRAL JOILER PLANTS
Harrative - Valuae I, Saction ¢

Supporting Data = Velume 11T

SASEUIDF. LHERCY VIAN RFCOMANDATIONS

Narrative = Volume o, Section 7

£CI2_PACET IONRES

Narrative ~ Volume !, Section 8
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