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I RLCT ABSTRACT

MERGY EN4GIN•ERING ANAL1SIS
TWIh CITIES ARMY AIP.4jITl0h PLANT

Tnis analysis is u4erdaken to assist tht Tw1r Cities Army Airwnt1on PlIn:
I (TCMP) in meeting the goals eS:abllsheo by the Arr$.y Facilities Energy PMlr

to reouc, energy consumption by 2U percent oy FY 85.

Prtjectlt selected for implamentatio, as a result of tnis analysis will enable
TCAAP to achieve the FY 116 960. These projec:s have ben alvidec into
staas•y and mobllizatlo9 status. Total energy $uvlqs resulting fron .tandby
status project in;lenqtaStonf1 will e approxti ely A3IX 0 PSTJ's at a total
estimaed cost of S4.2 million. If mooblliz•ion status projects are
imlewented annual energy savings will b# approxlmately 626.300 ITU•s during
perioa of full 0ObiliZation. T". Cost of impleMenting fobililltOfi Status

I �projeqtS Is estimated at S12.9 million.
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I us& OF THI fIT

I This Energy -ngEinering Analysis consists of a aion report, which describes
the existing and antictpa:ed energy use trends, and defines and sumariues
specific onergy .onservition projects reconrg ided to achieve the goals stated
in the Arnm Facilities tnergy Plan. Appendices and the Annual nergy
Consumption Sumary include building information weather data, cost data,
and detailed computer-gonerateG and manual calcbi&tiofts for each individualj r~ioct.

The Energy Engineering Analysis wili enable ,a munition plant personnel toS~Identify energy conservation measura and noet ArW- poergy reduction gals.

The report includes:

0 Energy consuept.on by fuNl type;
a energy consumrption troncs;
* VAm projects;
. Increment F and 6 Project;
& Gther potential projects;
. quick*fix manaSement forM; SAG
. 4esrirptions o•k al3zed buildings.

In addition, the Analysis is a detailed data base consisting of:

- An analysis of 9uilding energy use;
0 Energy Conservauioa Measures applied to each analyzed building to be

ls-roved; and
* a set of arte4d-up prints from the survey indicstinS the conditions when

surveyed.

!V
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IXEUTiVI Sp-M"A. Y

This en;lneering Inalysis Is ufierftaken In Order to develo; a
systematic progra, of projects tnht will lead to energy
cons.mptior reductions at tne Twin Cities Army Aimonitiori Plant
(TCOAP) without compromising the mission of the plant, and in
conAiance with all aPOl'clale Invircnnental a•d Occupational
Safety and healths Ainilstra•:ion regulations. Reduced energy
coisumption is a stated poal of the Army facilities Energy Plan.

The projects Inclueld 'in this analysis are grouped into five
increments: A - Energy Coiservation vna Kanagement Program ([CAN)
Piojects for Buildings and Processes, I - [CAK Projects for
Utilities one Energy Distribution Syste.s, Mocifiel I . Central
Boiler System Projects, F -* nergy Saving moolfications within the
facilities Engineer's Control. &no u - Winor Construction,
Kaintenance, and Reosir Projects mot [CAP, Qualified*

2.13LN -X[CR]P7ON

TCAAP is located in hew Brighton. minntsoia, a.oroximatel five
0iles north Of the Twin Cities of Minneapolis and St. Pa1i. See
Figure 1: Twin Cities Army Ammunitin Plant Locatio0 Ukp. The
plant covvrs ab*ut 2,370 acres and consists of 262 enclosed
00100ngS with a total floor area of abowt 4.4 million square
feet. Figure 2: Twin Cities Army Ammunition Pjant Site Map,
shows tna main features of the plant.

The Federal Cartridge Cortoration and the Donovan Construction
Comppatny m the operating contractors designated to carry cut the
plant's mission, which is to product the folloting ammunition:

*.56nn cartridges
7.62im cartridges
I55uM slhkls
Tracers
Pripers

TCAAP is currently oi stancoy status.

3.1 ARM-AtK-JR EIGY PAP.

*4e ArPy facilities tnergy Plan sets short sea long reage energy
goals for tot AreY *hd provides policy ano plafnifv uloance for
t~s oevloopeit of dtta1',ct facility energy plans. Kne Army's
energy goass in effect at t time of our scope of work, compatred
tO present galls, are as shown in Tsblt 1: Coiparison of Arcy
facilities rEnervy Plan Goals*
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TABLE I

C-ooPAISo. OF ARMY F.A]LITIES CKELGY PLA% &OALS

-,-I 'XC 1178 26 DEC 1981
Reduce total consumption by: 25% by IV 8s 20% by FY 86

;0b•,y FY 200 40% oy F''P 2000

[fergy fron coal I ARO 10% by IVY as K.P.

Solar energy it by FY is N.M.

hatural gas Eliminate use by PY 20U3 K.M*

Petroleum fuels Redu:e by 75% by FY 20U1 N.M.

Capability for syr.hetic, hN. ly FY 2000gases

heating oil consumption K.M. Reduce by 75% by

h.04. Not Neationed.

The prograi recOme~ded in ttis LEA report is Consistent With
revised A-ny facilities fnergy Plis goals as stteto in the 26
October IvoX version.

4.1 SWU INU[C CMAK!ON

Taole 2: Sowrce Energy Consumption, compares energy consumption
it 'ICAAP frorI FY 113, the base year for the Study, With
Consumption during FY 1979. trert consumption over the pertoo
decreased by aoDut 50 percent. Tois is primarlty atteibt;teG to
the cossatiao of production as well as energy Conservation
measures.

TABLE 2
TCAA J2UjE [t 0 wr, ON

Cost Consumed Cost consumed
-S~cj $!, I $I 1_ 10001

flectricity $1,06O 4#7 364" 3)4

Fuel Oil No. Z ?7i6 326 ?V1 326

Natural Gas 70 M ~ Ajj .6

lotals S2,463 11,6" $1,68 M

IIISU•.S.



Current fut) cOnsuw~ption is primarily attriojte*• to building

father theI process rsqutremgr'.s,

This energy etgrineprin antalysis was conmu'teod in tour phases:

f Vield surveys and data gathering
* Analysis of projects
• Review sia verifiiation

p reparation of Project Programitng Docuroetts

5.1.1 fiel-O Surveys and Data-J%%Mer~n

Tie field surveys included buildings NO process surveys. IN
"iuilding surveys Wre Conducted in four areas:

"* A-cthiectural - to evaluate such ites as wall ard roof types,
aim levels of insulation

"• NCt,atical - to evaluate heating, ventilatin;, erd airconcittonirg

"• Mlectrical - to evaluate lighoing and bttli•a electrical

systems

"* Distribution - t evaluate plant utility systems

Tht prcoss sUrveys aOd*essed tne process systems 1ocote4 it the
plant incluoing production of 5.M6 ar• 7.62o' cartridges, Mmbm
shtlls, %racers, and primers, as well as the various recovery
systems in operation.

The cistribution surveyt covered all plant utility systems
AfnClUdi"g elect.cl, starw, natwral gas, Water, Sewage, OnR
cospressed air.

The Survey phase ena4led the $AtCtt•etin• of eWePgy Consorvatt0o
opportunities and the applicability o0 *%ergy coeservatSfi•
Malsejres to TmAP.

5.1.2 1-10s1 1 91 Proaects

After the • teo gathering phase it was possibla '- A enti.y
potetell pVoWects for analysis. These projects otre antayne for
applicability to TCAAM and their potential to save e"erWy in
relation to tr•ir mletsentaticn cost.

[eerly Conservation .easures 14r# cOPp•I'eP anlyzed to Oevelop
energy savings and i~lene'tetio* gCo-ts. In additio6, SAP, CR
ird rCR valaes were ocoput•d. 1htst lattofr three values,
however, are no longer neeoed to ottoer.e project priorities.
irstec, prioriteiv are erve',Aneod by Savings Invtstneoqt Ratio



(S1Ri using the methodology presented in the Energy Conservation
Investment Program (ECIPI Guicance, dated 22 Septerter 0982.
Projects reconu, ded for inpleomntation in this report on the
basis of CtR generally wet SIR criteria.

The Sancers & Twoses SIR Program is sim!lar to the program
presented in the |CIP Guidance, with tne following exception:

The oisco~rnt factor is calculated directly from the C tables
Oy de'eotlning the compcunded single payment discount
factors for each year, then finding their suit over the
econotric life of the project. This method Nkes It possible
to consider different modts of Operation 'i.e. 00obllatiOn
and peacetime) as might b the case for Army awufnitlon
plants.

5.1.3 Ryeview Ind V-ification

TCMAP personnel assisteo In the selection of those projects wni:h
shoul|d C implecented and developto project priorities. All
projtec*s were reviewed and verifiteo At the plant in consultation
w•t: T7AAP pe-sonnel.

5.).4 •_!r!_]On•. Project Pproorimtinc lDoCumeat

A X form 1391, Wetailed Justification, and Project Development
lrocvure bas Oeen prepared for eech selected iCA, project.

TA# following er,;rgy Conservation opportunities wete nvestisiattc
an4 found to ut viable:

0 Insulation
* Storm windoow

* Consolidatior of Swildtnv 105
, Watherstripping
* Install shower flow restrictors
. Reduce Venil1etiot requiresents
* Prevent air stratification
. Loa* dock seals
"* Reduce lignting levels
"* Replace incandescent fixtures
* Install fluorescent fixtures
* Install hign-efficiefbCy fixttires
• Revise boiler controls
* Viscosity controls
• Install econoixers
* Install new Durners
* Reduce itree- lighting
* Insulae s$team lines retura •oncensate

S Steamf distriDution sysuer pressure dtcreale

.6.



toNpP &TOMI

the following 9OnServIOGn OPportunMtIes wipe stud•l bu•t found
not viable becaUSe of lOw £CR or laci of conservation opportunity
at the plant:

4 Atp)aco kitchen lighting flixures
a Improve power factor
• High-efficiency motor replacement
0 FP. radio controls
6 Cecentraize domestic hot water Meters
0 Reclaim heat from hot refrigerant gas
0 Install chiller controls
* Replace chillers
# Solar films
• Blowdowr heat recovery
0 Corstrvct vestibules
0 Replace existip; transformers vith new units having lower

Characteri stic Imptdances
0 Cogeneration projcts
a Steam distributiio system leak repair
S.oteam distribution conde"sate recovery

, Off-peak operation of well pumps
# Capacitors on well pump motors
. Off-peak operatiol Of sewage pimps
* Combustion air preheeters for woiler stacks
0 RfviSe ventilation and heating for the gun rooms in luilding

308
* Draw furnace coubustion air preheating
• Heat recovery from Colt wasneri and drYers

1 kotary forge air heater
* Salem furnace exhaust gases used for Saloe dryer
• Insulate concensate return lines
. Ducted teat destratiflcatton
* Insulation projects for building 139-A, 139-9, 139-C, l3b-O,

141-A. 141-9, 144-A through M, 149-A through 0
•Air washer-humidifier for Suiling 135

U LS* prOCeSS heat to heat builGon• And Sh~twowe Co-.fort heat
steam

0 Sea) o.anoonec electric no:or houses
• n6Saill timers on HVAC equipment
0 Reduce ceiling height
SChnve constant voltme AKU to variable air volume Aft
I install blowdown fans in heated high bay areas

• Use economiler cycle
* Use anthalpy controllec economizer cycle

R Reset corneols for rot and Cold ftCki on duel duCtS, Iulttzone.and temial reheat units.

7.3 O1HER PROJECTS-0NMSTEPtED

7.1.1rilo UoicWtrS~" !~g ig 11 102. 501 and

t Theoe projetstt eoserve %star by recirculating air compressor
Cooling water through a ciosed-l•O cooliqn tower artaneentit.



i

These are not energy conservation projects. w5ith the addition of
the Cooling %Owlr and Associatecd equipment, the mount of energy
consumae will be the same or sliog.tly more than that used to
originally pUmp *he cooling water. However, with the exception of
luilding 102 tto be leIsed), the signi•fcant Savings itrecd by
atn treating the cooling water at the sawage treamwej plants make
these feasible and highly roconumwded projects.

8.1.1 Pntrl 1j ARY

ECAN, Increment G, and other projects are separately listed
according to descending ECR. A surmary of project categories
Completes tnits section in 1able 9: Sumiary of Projects.

841.2 Selectea• m!. Projects

(CAN Projects selected by TCAAP personnel at the Review and
Verification leeting iae presented In Teble 3: Selectee (CAM
Pro3ects. Projects are separated by fiscal year and by standby or
morilization status and listed in order of deScending [CR. Plant
priorities may vary from the prioritized ECR's. The plant will
decide which projects are to %e implempeno based on the actual
present requireoments.

1.1.3 'Viable Prolects ko: Selected for Imolemen~tion by -1CAAF

Tabli 4: Viable Projects Mt Selected for implementation by
,CAAP, includes those projects not selected for implemintatiom by
ICAAO personnel. 1hese projects were not selected mcause
anticipated procedural changes at the plant would make these
projects unnecessary and other projects have accomplisued the same
purpose. Projects art seParato by fiscal year and by standby or
mobilization StatuS a4d listed in order or descending ECR.

1.1.4 Unerig Conservationr feaeres hot- Meetin .ECAI _Criteria

These portions of ECK has. I through 8 iot inclu•ded io selected
(CAM projects or Increment 6 pro.ects are listed in Table 5:
Energy Conservation %easures Not Meeting (CA Criteria. Annual
S3TO savings, WI., TIC, &no [CR eate are Includee for the
unselected portion of each ECK. A coaplete itemization of
individual building projects from which future Implementatton
selection could be made a•ars in Apperuix 311 of t*e [EA dated
Pay 26. 196*.

6.1.5 Stiran'oec PLAnt a drnizatign MNodified 4nrv?2!:t-1JJ

Ar analysis of various methoeS of lmproviog the Steam/powr
plants showed that the preferred approach was to convert %Dller
Plar.t 5M to fire coal, expa"cinj its capacity to Oeet
oi1 izatioi requi *gnntS.

-4.



8 .1.6 increment F Projects

Increuent F projects for Mi.lding 63b will save approximately 96U
N3TU's per year inc will product a first year savings of about
$4,000. Inest projects are listed in Table 6: Potential Energy
Conservation Prcects hveloped for Building U35 (Standb) Status),

Reconentidatlons were side concerting the advantages of using Jas
versus electric annealers vianle projects to mort accurately
control tenperaturey in buildings 101, 108, 112, 136, o~l, and 503
are presented in Table 7. The most economical method of heatfin
and controllirg the temperature in huilding SUI was reviewed.
1hese analyses showed th at the evisting gas a•eailers should be
retainec; that pro3ects for improved temperature control will save
7,800 MBTU's per year and S42I000 in energy Cotst In the first
;ear after impleoentation; and th~at recomwendations for Building
I0) will save HIS MSTU's per year or 31,00 the first year after

implementation.

6.1.7 az , G M'inor CoontruCtion. PaIntenance one lepair Projects

TIaol b: Increnent G Minor Construction, Maintenance aod Repair
Projects, lists qualifying projects by oesctaoing [CR.

6.1.6 Prglected Energy Trands

Figure 3: Standby Status - Pro~ecto Energy Consuption, Shows
the projectec trena in energy consumption over the period FY 197h
to FY 2000. During FT 1I•S. whelm the energy projects will be
implenented, energy use will be reduced by ;proximately 93,000
HSTU's per year. auldiný energy usage pe- wquare foot will be
reducec from 399 to 123 KTu's per ross square foot per year
from FY 1975 through Pt 1"'.
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POX mm~oxs.

projet Annual 700.81 ftpst year Total

4r me1% Ieystmoit DOIlIa? Di scountac-- 24 Savino "21 - 5avinal (IS SAvinil (L) B1I

40S Remove -.Am$ end 433 Iomoo -.01c 12,930 13,00

4.1 Install Insulated 420 8,240 2,,290 25, W0 3.40Panels over 'dindows

42 W41efati~esrp Coors Be 3,540 420 5,130 1.45
Caiult windows *0 1,0250 I1l1a0 11

POT--*r! AL, INIASY 0NLSgIVA'IJiI PftCJICTI FOR 0!PAý

Annual Total first Year TotalProject NIh) Investment Dollar Discounted
IM-Nd. --PSavings 1t~ Savings CS iL~ ILK

TleuOrily~ Contrl1I

541 Auillgfie 101 2,350 37,200 12,100 161910C .2
5-5 suildlt'g So0. 2,300 37,200 12,500 163,200 .4.11
54 Suilding 503 1,9i0 56,10 10j,400 1266 9m 2.2'
5.3 suilging 112 410 14,200 211W0 27,10C 1.90
W. luilcing 131 450 17,700 to400 21,900 1.69

6.2 Itlo'.g ice320 ~J4d j 1.4
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•OEVIITIUN OF TER141

BENS~IF 2AL CI.rf.PAh0Y DATE (822)

The date a facility begins to operate.

ENFIT -TO CST RAT12 I~ R

The nallar savings realizeO over the life Of the proJect divided Oy the noee
recurring capital investment (includins oesign), ICIR isa measvre of projacC
payoock. A CkR of 1.0, for example, means theat the projects initial capital
invostcmt Will of r¢.ovored over its lifetime.

.KIREN E MCRKISTIMTI (CWE),

The pro ect installatioN cost escelated to %he year the project Is prograflnd
!or irp ementatlon. lnstallaticn costs are rinnrcufrring and include all
labor aon maerial:, contractor costso bond, contfirgency, SION, and
escalation. Design Costs ere tot inclvded and oust be added to the CWE to
develop tne total project cost.

EtJ.RGW.O-LOST IATIO JECA)

The PTU's per year saved oiviOed by the non-recurriog capital invtstefnt
(excluding design). ECR Is a moeasre of the ambunt of energy Savings related
to the required Capital investment. Acceptable ECA's should b lower each
year since energy costs escalate faster than capital investwmnt costs.

MM :LIZATtON STATUS

Period ~ftn tne plant is operating at fbll production level.

The project capital Investment divided by the yearly savings. Tmis yvelas
the period of time requirec to recover the initial ctital inveltment.

YSTA0YLATUI
Inactive builitngs or equipment that are maintained in a state of readminss

* for mobilitatio".

MTOTAL -l• ? ALI•E C:OIT (?|,-)_

The sum of tne CWE and the design costs.

-27-


