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| SANDERS & THOMAS.

SROJECT ABSTRACT

EHERGY ENGINEERING ANALYSIS
TRIN CITIES ARMY AMM4UKITION PLANT

Tnis analysis 13 undertaxen to assist the Twin Cities army Amwnrition Plane
(TCAAP) in neeting the goals estadblishes by the Army Facilities Energy Plar
to reduce energy corsumption by 20U percent by FY 85,

Pecjecte selected for implementation as & result of tnis analysis will enadie
TCAAP t0 achieve the FY 85 goal. These projects have deen Oividec into
standdy and modfilization status. Total energy savinys resulting fron .tanddy
status project inplementatron will de approxingtely J3C,800 MBTJ's at a tota)
estinated cost of $4.2 milldon, 1f modilization status projects are
implemented annual energy sav1a$s will de approximately 626,300 MBTU's during
pertoas of full nadslization. Tne Cost of implenenting mobiifzation status
proJests is estimated at $12.9 million,

fy
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USE_OF THE REPORT

Tnis Energy Enginsering Analysis consists of & main report, which descrides
the existing and anticipated enerqy use trends, and cefines and summarilas
specific enerdy conservation projects recommerded to achiuve the goals stated
{n the Army Facilities tnergy Plan, Appendices and the Annual Energy
Consumption Summary include Building information, weather dats, cosS data,

cndjueto1lcc conputer-generatead and manval calcilations for each indivicua?
praject.

The Energy Enginearing Analysis wili enadle ammunition plant personnel to
1oentify energy contervation measurd and meet Army energy rFeduction ¢oals.

The report includes:

Energy consumption by fuel type;
gheryy consusption trands;

EAM projacts;

Increnent F and 6 Project;

Gther potential projects;

quickefix managament forn; and
descriptions o analyzed duilgings.

In aduition, the Analysis 1s & detailed dats base consisting of:

. An analysis of tuilding energy use;

. Energy Conserva.ion Measures applied 2o eich analyzed building to be
imroved; and

. & et of martedeup prints from the survey indicating the conditions when
surveyed.
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1.4

2.1

3.1

XeCUTIVE Sumvary

PAOJECT REQUIREMEAT

This engineering analysis 15 uncersaken in order to develo) &
systenatic program of projects tnet will Yead to energy

corg :mptior reductions 4t the Twin Cities Army Ammunition Plant
(TCAAP) without compromising the missfon of tne plant, and in
comoliance with all gp2licadle envircamenta) ana Occupations)
Safety and mealth Acministration regulations. Reducad enerqy
consumption 13 a stated 08) of the Asmy Factlities Energy Flan,

The projects fncluced 1n this analysis are grouped into five
increments: A - Energy Conservation yna Managenent Program (ECAM)
Projects for Buildings anc Processas, § = ECAM Projects for
Utilities snc Energy Distribution Systems, Macified £ « Centra)
Bofler System Projects, F - Energy Saving Mogifications within the
Facilities Engineer's Control, ana G - “inor Construction,
Kaintenance, and Reosir Projects mot €CAM Qualified.

PLANT JESCRIPTION

TCAAP 13 located in hew Brighton, Minnesots, adoroximately five
miles north 67 the Twin Cities of Minneapolis ano St, Paul. See
Figure 1: Twin Ciztes Army Ammunitiun Plant Location Mip. Tne
plant covers adbnus 2,370 scres and consists of 262 enclosed
puiloings with a totel floor ares of adout £.4 mllion square
feet. Figure 2: Twin Cities Army Asmynition Piant Site Mep,
shows the matin features of the plant,

The Federa! Cartricge Corporation and the Donoven Construction
Company are the operating contractors aesignated to carry cut the
plant's mtsston, whach 13 to produce the f0)lowing ammunition:

5.56m cartridges
7.62m cartricges
195mm shatls
Teacers

Primers

TCARP 13 gurrently 01 stancdy status.

ARMY FACTLIZIES ENERGY PLAN

Tne Arny Factiities Energy Plan sets short eng long rénge enargy
g0sls for tre Army ang provides policy ena plaaniny gutosnce for
the Oevelopmert of deta?lec facility enecqy plans. Tne Army's
energy goais in effect at tae time of our scope of work, compared
to present Qoels, a7e as shown in Tadle It Covparisen of Army
Factlities Energy Plon Godis.

oo
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TWIN CITIES ARMY AMMUNITION SLANT
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TASLE |
GOMPARISON OF ARMY FACILITIES ENERGY PLAA GOALS
1 07 3918 6 88]
Reduce “otal consumpsion dy: 5% by FY 85 20% by FY 88
$02 by FY 2009 40% by F' 2000
fnergy fron coal & ROF 10% by FY 88 KM,
Solae energy 13 oy FY 85 NM,
hatura) gas Climinate use by BY 2000 KM,
Peiroleum fuels Reduse by 75% by FY 2000 NM,
Copedilicy for gyrinetic hoN, 8y FY 2000
gases
heating of1 consumption KM, Reduce by 75% by
FY 2000

MM, =~ Mot Mentioned.

The program recommended in tnis £EA report is consistent with
revised A~ny Facilities Energy Plaa goais s states in the 26
October 1981 version,

4.1 SOURCE_ENEHGY_CONSIMPTION |
Tadle 2: Sovrce Energy Consumption, compares energy tonsumption
ot TCAAP from FY 1975, the dase yesr for the study, with
consumption guring FY 1979, Enargy consumption over the perioc
decressed by adout 50 percent. This 13 primarily atteidbated to
the cossation of production a3 wall as energy conjervation
seasures.
TASLE 2
TLAAP SOURCE ENERGY COYSUMPTION
Py 195 ANG )979
FY 1975 Fy 1079
‘s s
Cost Consumed Cost Consumed
Soyrce ' {990) {Swou) jou0;
Clectricity $1,080 7 2 6 11
Fuel 011 N, 2 706 326 M 326
Katural Gas (1 §93 3% 16%
Totals $2,463 1,566 $1,83 f ¥4

obe




h‘-"- S0 W Q‘J'!*Z‘t !\" *

Current fuel consurption is primarily attributes to dutlging
ratner han process requiremgnss,

§.1 PROJSCT EXTCUTION

This enetgy ergineering analysts was condusted in four pheses:

» Field surveys ond data gathering
. Analysis of projects

. Review ang verification

. Preparation of Project Pragramming Documerts

§.1.1 Fielg Surveys ang Dats Githering

The fiela surveys included butlaings and process susveys. The
wilding surveys were Conducted in four areas:

. A=chitectural - to avaluate such items as wall ard roof types,
e levels of insylation

+ Mectanical - to evaluate heating, ventilazing, srd air
concitioning

. Clectrical » to avaluate lighitng and duilging electrical
systems

. Distridution « to evaluate plant utility systems

The process surveys acd=essed TNe process systems located at the
plant incluaing proguction of 5.56 ara 7.62m cartridges, 199m
shells, tracers, and prisers, as well as the various recovery
systems in operation,

Tne aistridbuticn surveye coveres al) plant uitlity systolx‘
inclucing electrical, stear, natural pas, witer, sewdye, ang
corprassed air,

The turvey phase enadled the ddentificatina of esergy conservation
opportunities and the applicadility 0 energy conservation
sedsures 0 TCAAP,

After the aats githering phese 1t wis possidiy o 1sonti{{
potentia) projects for analysis. These projects were analysed for
wplicadility to TCAA® snd their potential to Save enargy ia
ralation 10 thetr tmplementaticn cost.

trergy conservation "easuras were computer dnalyzed to develop
snergy sevings end implenertstion casts., In addition, SAP, BLR
irg gg§ valoes wire computed. Tnese latter three values,
however, &re no longec needed 1o Selermiae project prierities,
Irstesa, priorities are desernined by Savings Investment Ratto

.:’
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6.1

(SIR} using the methsdology presented in the Energy Conservation
Investment Program (ECIP) Guicance, Gated 22 Sepsemder 1982,
Projects recommended for inmplementation in this repors on the
basis of ECR ganerally meet SIR ¢riteria.,

The Sancers & Tromas SIR Program is sim!lar to the program
presented in the ECIP Guicance, with the following exception:

The giscount factor 1s calculsted directly from the C tadles
by dete mnining tne compcunded single payment discount
factors for each year, then finding their sum over the
econoric 14fe of the project. This meshod makes 1t possidle
10 consider different modes of operaticn [i.e. modilfzation
n?c peacetime) as might be the case for Arry amwnition
pltants,

Review and Vesification

TCAAP garsonne! assisted in the selestion of those projects wnish
shoule be implemented anc developeo project priprities. Al
projects were reviewed and verifiea at the glant in consylitation
with TCAAP pecsonnel,

Preparation of Protect Programming Doguments

A O2 Form 1391, Deteited Justification, ana Project Developrent
Srocnure has deen prapares for each selected tCAY project.

ENZRGY _CONSERVATION OPPORTUNITIES

The following er.:rgy conservation opportunities we=e ‘Avestigatec
ang found to He viadle:

Insulasion

Storm windows

Caulking

Consolidation of Building 106
Naatherstripping

Install shower Tlow restrictors
Reduce ventilation requirements
Prevent air stratification

Loag dock se2ls

Reguce Yignting levels

Replace incandescent fixtures

i1nstall fNuworescent fixtures

Install higneefficiency fixtures
fevise nofler controls

Vigcosity controls

install economizers

Install new burners

Reduce 3treet lignting

Insulaze sieom Yines reture concensite
Stear gigsribution systen pressufe cedrasse

® ®© & & & o ® & & o & & & & o & s * "
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' The following conservaiion opporsunities were studied but found
not viadle pecause of low ECR or Yack of conservation opportunity
a4t the plane:

Replace kitchen lignting fixdyres

Improve power factor

Higneefficiency motor replacement

FV radio controls

Uacentrilize domestic hot water hesters

Reclsin heat from hot refrigerant gas

Instal? chiller controls

Replace chillers

Solar f1img

Clowdowr heat recovery

Corstryct vestidules

Replace existing transforners with new units having lower
characteristic inpedances

Cogenzration projects

Steam distribution system leak repatr

Steam aistrinytion congersate racovery

Off-peak operazion of well pumps

Capacitors on well pump motors

Off<peak operation of sewage pumps

Comdustion air prehesters for dofler stacks

§5;1se ventilation ano heating for the gun rgoms in Building
Draw furnsce comdbustion air prenesting

Heat recovery from Colt washeri and cryers

Rotary forge afr heater

Sslem furnace exhaust geses used for Salem cryer

inguiate conaensate return lines

Ducted hest destratification

lngulation projects for builging 135+, 139-8, 139-C, 13y-0,
141-A, 1418, J44-A through H, 14¥eA through O

Alr washer-humidifier for Buflging 135

Use process neat to heat duilaings and snutdown comfort nest
steam

Ses) sdanconec electric motor houses

inaial) timers on HVAC equipment

Redute cetling neignt

Chanye constant volume AKU to variadle atr volume AHY
ingtal) dlowdown fans in neated high Day dress

Use econonmizer cycle

Use enthalpy controllec economizer cycle

Reset comtrols for NOT 4nd COYd aecks on duel ducts, multizone,
and termmingl reheat units,

7.} QTHER PROJECTS CONSIDERED
7.1.1 aressor 1ing Water ers for Buflaings 101, 102, S03 qng
gﬁzL.!ii.._SﬁEL...i._._...il&...i.ii.g!!.....AL...

 These projects conterve witer Dy recirculating afr comoressor
¢014ing witer through @ closed=100p ¢ooling tower arrenpement,

- L ) ® o o L2 - [ L] e & o
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' mnm & THOMAS,

8.1
8.1.1

8.1.2

8.1.3

$.1.4

8.1.8

Tnese are not energy conservation projecss. With the adaition of
the cooling tower and pssociated wquipment, the amount of energy
corsuned will de the teme or slightly more than that used to
originally pump the coo!\ng water. Mowever, with the excepiton of
Buileing 102 {to de leased), the significant savings incurred dy
Aot treating the ¢ooling watar at the sewage treatment plants make
these fetsidle and Aignly recommended projects. '

PROVL TS SUMMARY
Ingroguction

ECAM, incrament G, and other projects are separstely listed
according to cescending ECR. A summary of project categories
completes tnis section ia Tadle 9: Summary of Projects.

Seigsiea ESAM Projects

€CAN Projects selected by TCAAP personne) st the Raview and
Yerification Meeting are presented 4n Todle 3: Selectes ECAM
Projects. Projects are separated by fisca) year and by standdy or
nodilization status and Yisted tn orcer of descencing ECR. Plant
priorities may vary from tne prioritizes ECR's. The plent will
deciae which projects are tO de implementeo based on the actus!
present requirements.

Vigdle Pr t$ No2 Selected for lmplementation TCAAP

Tedle 4: Visdle Projects hot Selected for Implementation by
TCAAP, fncluces those projects not seleciec for implementation by
TCAAP personnel, These projects were not selected Decsuse
anticipated procedura) changes ot the plant would make these
projects unnecessary ancd other projecss have dccomplished the same
putpose. Projects are separates by fiscal yesr and dy standdy or
mobdilization status and listed {n order or dascending ECR.

neray Conservatt ssures Mot Meqtin " Criter

Those portions of ECM hos. 2 through § rot included in selected
€CAX projects or Increment G pro.ects ars listed in Tedle &:
Energy Conservetion Wessureas Not Meeting ECAM Criterta, Annval
r3TU savings, CWE, TIC, anc ECR aate are tncluded for the
unselected portion of esch ECK. A complete ttemigzation of
fnetvidual dutlding projects from which future implementation
selez2ion could be made appears 1n Appercix 111 of the EEA cated
Yoy 28, 1982,

Power Plant Modernizatd Modifies incremen

Ar analysts of various methoas of teproving the stean/power
plants showed that the preferred approach was to convert Botler
Plart 515 to fire coal, expancing tts Copscity tO neet

M54 11202104 requi snents,
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8.1.6

‘.1.7

s.1.8

jngrenent £ Projects

fncrement F projects for Building 535 will save approximately 950
M3TU's per yaar anc will produce & first year savings of about
$6,000. Tnese projects are listed in Tadle 6: Potential Energy
Conservation Prcjects Developed for Buflding 935 (Standdy Status).

Recommendations were Mde conterning the scvantages of using gas
versus electric anneslers viadle projects to more sccurately
control temperaturer in Butlatngs 101, 108, 132, 135, 201, an¢ 503
are presented in Tadle 7. The most economical methot of heating
and controllirg the temperature 1n Building SU1 was reviewed.
These analyses showed that the existing gas annedlers snould de
cetained; tnat projects for improved temperature control will save
1,800 MBTU's per year and $42,000 {n energy costs 1n the first
esr after implesentation; and trat recoemendations for Butlding

} will save 185 MBTU's per year or $1,800 the first year after
tmplenentation,

Incrament

Todle &:  Increment G Kinor Construction, Maintenance ang Repatir
Projects, liscs qualifying projects dy cescunaing ECR,

Projected Eneryy Trends

Figure 3: Standdy Status - Proected Energy Consumption, shows
the projeccec trend in energy consumption over the perfod FY 197>
to FY 2000. During FY 1985, when the energy projects wiil de
implanented, energy use will dm reduced Dy approximately 93,000
MSTU's per yedr, Building energy vsege pe~ square foor will de
reducec from 399 to 123 K8Tu's per gross squere foot per yesr
trom FY 1575 through FY 1985,

G Minpe Construction, Paintenante and Repair

Projects
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POTINTIAL ENERSY CoN 20K PRCJZCS LOPES FOR
(LiNE Ne, 3Y0 (SYRSEY SIXT

Annyal oca) First Yaar Tots!
ProJcﬁt My Xavcztment Dollar Discountec
-0 Projest Tisle Savings __(3) _ Savings IS) Savings (S) SRR
Le$ Remcve Lamps and 439 1,000 - 16C 12,930 13.00
Fixtures .
&a} [ngtall Insulates 420 3,240 2,2% 28,000 .0
Panels Over Windows
te2 Neatherstrip Doors 8c 3,549 420 §,130 1.48
(2 ) Caulk Windows 2 1,280 110 1,400 1.1
JABLE Y

Anaual Tota!) First Yaur Tota!
3r°joct {nvegtaent dellar Discounted

T .....::4:5:.;1114.... isxinss. —t Sivings ($) Savings ($} SIM

rgzycy Control

$-1 utlaing 101 2,30 37,2 12,900 158,108 &2t
58 futlaing 0 2,30 37,200 12,500  183,2%0 4.0
5= Butletng $3 1,900 86,800 10,600 126,90 2.2
§-3 Butletng 12 40 14,200 2, 27,100 1.
§od Buticing 138 80 17,70 2,4 20,900 1.8
§-2 Butlcing 168 320 32000 L0 20,50 1.6
TCTAL L0 WEER 6,000 66000 2.m
olde
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SMALL BUSLBNIE tacLATION PROJECT
SLBNNG £10-D SLACK POWDER STORASE

m‘“,"".'q-: d’..'l" Pl greT ST
. '

) ."‘, LA :

. e 3

’

)
-+
)"{I

... . ‘.- [ v.’.'. Y.
ARt avelith irddvs o4t “o\.«%“'&d.“l“

FALENS 100 INSTALL TRUCK DOCK STALS

9.




SANDERS & THOMAS.

O el (g DIV ) j 58!

- ‘W"m L ™
g
0‘ ‘ ;

o]

PROJCT — REDUCE WINDOW LO83ES AT
SURLIME 101

PROJICT ~ MOUCT WINDSW LO3SIS AT
SuiLome 199

«20.




e ey a
WAL NIy A D
t NN AT P, 0
st et g

- u‘.. s .
> . .'“ u‘.‘ - o!
T cmat t JBum. Ny “‘.c'"l" >

wt

“&“‘Q 100 e “m.‘..\ c - ‘\.v
.
.

at . .

SUILBING 103 COMPLITED PROJECT COVERING
WINDOWS WITH INSULATED PANELS
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SANDERS & TROMAS.
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JEPINITIUN OF TERMS

BENSFICIAL DOCUPANSY DAT

The date o factlifty deging to operate.

BENEFIT-TOCOST RATIO (BCR)

The gollar savings realized over the 11fe of the project divided Dy the none

recurring capital investment (incivaing ocasign). BCK 15 o measure of projecs
paydsck. A BCR of 1.0, for example, medns that the projects initial capite!)

tnvesteent will de recoverad over 1ts lifetime,

CURRENT WCRKING ESTIMATE (CWE)

ihe ’reéoct instatlation cost escalated to the yesr the project s programmed
Tor irpiementation. Installaticn costs are mrOnerecyrring and iaciude all
lador ane macerial, contractor ¢osts, bonc, contingency, SIOH, and
escalation, Design costs are =0t included and must de added to the CWt to
develop tne tots! project cost.

ENTRGY-T0-COST RATIU{ECR )

Tha M3TU's per year saved civiced Dy the non-recurring capital investaent
(excluaing dasign). ECR 43 a maasure of tne amount of energy sdvings related
to the requirsd cepital tavestment, Acceptadble ECR's shoulo be lower eéch
yeir since energy Sosts escalate faster than capital investment costs.

MOBLIZATION STATUS

Period when the plant 1s operating at full production level.

SIUPLE AMORTIZATION PERIOD (5AP)

The project capital {nvestment diviced by the yearly savings. Tnis yielos
tne period of time requirer to recover the in1tial capitel tnvestrent.

STANDSY STATUS

Inective butlatngs or equipment that are maintained in & stete of readiness
for modil{zution,

TOTAL JKSTALLEC COST (T1C)

Tne sum of tne CWE anc the design tosts.

edle




