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This t-olumesi a sumarnny of th~e results of th~e nergy Ein5interi-tj Asa~lysij

Program (EIAM study for ON HolstonI Army Ammnhlica Plant IHAAP).

This. EEAP irwhudes energy conserwitofl pmrje.t recomrimndatloris and

anslysms that will Nisult ini a reduct .,, in energy usage. This study also deve~lops datz

fleceuskry for tte tnstallatWo- N t-Vide Iitw~y SystenVS Plan.

Thte study iff~rt is eptrrettd Into 0%!. tol0owing Incrtire.mns:

Wterretmn A - Niklings

1MKrement 5 - la.,ti.:es Disti'~mioft Systitms and4 5 %ICS

Ircremetni E -(Mod) - Cenvra* B~iir Plants

fncreanrbit F *Facilities. tngineer Ewergy Conservation MVniires

thcrornent C -Nlamrnw n.sc. Repakar ad Sinor Constirt'so

The MAAP is a Coveenrnesiicwuiwd. o, ato~pa (CCCO) Mnilitar)

industisIal In~stallation voter :.ýe *vsd*-,t'*n of th~e Q~. S. Arm~y .r-naen' Wagtetle

Read~neis -Comr-ai'd (AARCC'W4, Ut~vk hr.3me 11, huiill in t.4 early l~o's for *e

mtstufacture of *%piosives ds rt-jared b>y ."e leparion-tmnt of )efew-w. 10.0 *.%

prevototy eperared by Holston N-letne Ccvporat.on (NMIC at. a reduceg ratse v~t*h the.

mfldct~ve process buildifi dLSC42fl'it?1d !r3 the plarit t .ility tysteors, Wut read *Aý

reActiva ted quikly in *.!*A tuer: fJill or ~nCtt4SQ4 &VObilii On IS .0teif.ie'".

GCwgraphicaliv, Ste plant is civdod haso etwo parts *-ewwn as A~rea A andi

Area 8, we rogurt t. The total ar#.& originaly consisted of .sppvoximatety 4i0 acrui

(U~S acres a?. Area A &Mw 4,215 meres at hirea 6). Subw*rquest dispocsitumw Ms. red-ices!



"~~'-~. * F:l .
-moo4

",y

1W6

.. ..x.

14



Area .ý to approximately III acres. and Area B to approximiately 5,903 aerui Of 4 ol

of 6.021 acres.
Aa.. A :... 1-&ý Wis.1 -'M.az. w ~is.*~ e~, Area D is

located inl Hawkiis, Courity, Tenntssee, 5 miles west of downtoia,¶ Kin~s*Qft, alOng U. S.

-out* It IW. The two areas are iniercornnecle by a marigsw corridor WNict contains tw*

acid piplines, a rallroW and a lI~q'j waste line.

Area A is us*1 f~x the coreerntrtion of weak aretk* acid into glaciaI icotic

acid and fic the pfoauction of acetic an~yeride. TM. acetec mnhydride is pwunped into

Area S *,h~ere explosives are produced. Arta IS has ten separate *%plos~es. production

lines with their ret7Jfred aupporeang tAcifito'e. Recovered explasivesfree acetic acid is

pumped wo Area A for reprocessing. Cu-rentle, *he qWtvaleflt of approxi"ately tuo

explosives production Ilie with iceceIafy sWpon facIites, are in ope?4t.on. The

present opratigg staff of %I-* facility ."S ".ade* up of 1.107 ;eople. incb.dipg *isc ?.llltary

and 38 civiliarl arny staff.

As a iginally cor~strucied, MAAP cassiimeaS of 553 tmildirngt. Howev.'r, since'.

the tirreq of completion, 21'e total nu-rbui of bhjilairigs or f~ticifes his btq~e. rsede.1-ed to

JS3 bios LInAiding Itt *eoi~5v~f eaaiw

The 333 bu.111dings curtrently at the plant irrludv 257 bw~ldings w".i.40% are

ptese'rt~7 either closed, olid away or oth'eraise not inehided in tti5s energy report bus.

which are nauinteanetl in rel 4s or quick activathiff in the evmnt *.at increasied

prodtiction rats. are required, fraying 126 icelivpb b-j.difli5 %;to, a total 'Wr at"a of

",924.3 square feet. Table I presents h flu, dirg Data "!toe~s. jeo Paes 6 hroug'i 1?.1



The majority of the active process buildings operate an a 2% hour day, U 4ys

per wqok, dyiqir %khich tirme hemt radlasod frorm pipes and process equipment is #.%or*

V-an Adequate for b~ilding h"ating. The heatior, systemns for hesit bu!!dlegs are

required only durinh sbitdown periods as freeze protfction for -A-t#? Unes and *et 6yPe

fire Protec~tion Sy5e.m. No S'.grifcant emqg csr be waed in Ctnse buildings If ue

exclude process systems.

Ori;Cr n n* ace Lind office hiuld~fts are wood frat" c ro S7rvettior, 910

w.311 insulatija, and1 C to 8 ine!hes :*dsit ceiling; ul~tiatn, wah graviqy vot.w-a:.d attic

spaces. Some. buildirts. hsve c uis!amed sood tows :ver ventlaote.! traw'. tpoee

That* buildirgis are mai-Iy 1'vated bý stear- cast-iron rat'iAwnr wit% rPL&*%.aJ Conlrol.

$team! is %ujp!5lId to mosOt tý.dinr"% tro-r eelr!jl s0.0a r.a'-ts. V~.th the #-wS e~it

buildigsa having oil-f red f1rraces. ~i egc ir.s preoickd pri,,ar2:y fy w~ndow

type ;m-o~:~ng .II6 Os ecept foe a It% central air.'cowditto'Irg vi~ts isa-; d.rec*

mcparmlom ,oils n:% air.eaoled conee?!sers.

'4wer ofif ce araS tervic'? bjt-aldngs re omertrj*ar:~.~~nd ~'~q*t

mnla.Lted mresa1 aultoifngs 3? niauda~ee oiria.ra *31: !'oq~otnr'*tee-.

The jenera! :tvJ*- of tra~e;nt.nce #, ilc ;o~nnt .s Set and .ea~es fe-A aseas

for i'rpovefwent.

LISPtcrticr~ of teli ve'.d. fjisrbsl on y'&tcrf re%@tilp( -, ! )4 'f ~. 'I

inaLmor., CXCOPt *has sleam, :Ines e'A" unt-su~ated cci fl!tfC&?!, of .!*e w.a:am.~ va.ves

in 0* ira.ctive pratduetioi areas.

14-. eefrlti .5odter Pkio-t~ ir A.rea A viC t bre .r%.v'Is *id P, -e ,

21-0s V Vms k. TIO .x.frte.* :ýr%1*%01.



excelfIene. opprat.mg coemdit~n eveept Io, tsi rsiq:~ntnjn problerw at the stoker fire of

the~ Area A~ bodirvt. Because itf t~.;t or 3gin-t! coptsetvative design, the Oolers ?pci

systwn1s eq*aai to or better Vnan prespnt new ba-mer iitlvvs Alter a bo.l~r ;. f;:ed

at or near its uapmc:ty for a perie., of a year Or M~ores As WC'.i~d :)0 ot h 3m in a .uL1

*t~obtfization', iht ty(e! "Idt be inspt-::ed 'y ~a recogitzed toile? .iwev.:oe to

de-er -nin itl Ca"a1dity to handte. 10jturo f~j! load lemt

tDC. Otie o:vtliian operming ccntra'tor, haiO eon* C@Cft.vq work to rvd4ice

*flIy usJVC fj) lewi .w bJ*, vftr V9S ~g era? r3S e)% T~Cie~of. Cfl t1ht %?Ie!

14 'e' t-l pe !e ron Oh. bam. y*.ar. as O~psecd :c' t'ý. federal target -3!.Se re-

mductaeon oy FY 19S$ M 715pecent by V2 .

The 6n"sru! level of e-tolusiss- f-3f "tq%~: r ,*ovatic- aspc.ars to be qum~

higN ark# is ma~nwtaed &. V%.s level by progrirs spo'iared oF tle :,peratirg ! &'-,fvct%:r

Sn ie civilian Arry staff.
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P3Iyr. 2 sfows that for PY 1951, coal and electricity accousnt for 99.3

pIeocan of all the emetly covsumnd at HAAP.

Filum 3 plols the Coal and ebciar l coosumptions for ste Ira• year 1075

fMrough 19l1. Also plotted 'a equivalent ROX produciion ard heitvrg dqrfe Jays whicr,

mre ubetd fwr the &dosted energy ronsu'•ptinv p:ot.

Table 2 lists the tovrth arter 1911 utility 'ts that Uore used as the basis

for all ecowmomim stuidies in this report.

Tsht1•v sXvNws t•'e msent buildng a.mrgy asw for building heal;ng.

table 4 shows t'e present energy se ifor building cooling.

Table S shows *4~ preset energy usme for darmestic twti



UL7N kpty m~?oomK:0 71.~4m

coal 
wh

M V2 0.045
4S .0

meC 4.0?

0.0*

!Utal D0*1ar

10'.48*1 fuel. on2 3174@ 1 $

?ve2 Oi il1.41 0.003IS
1Ve4 $01 Pf: 2." 0.00 0,6

wlte oil 166 0.0 0
C&611 bMt~S1 COL 0,$,~ 4.20 .4,2

qu"de toter 888411&0,4. 0.49

pwsmse.d dettrisitj L9 17.0$

V Ptua va.0
??"me 2.22 -1 ___
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40t Qtarler F* 19$

S~V&i.t -4 Art~

City watep 51140 Rol. 1.295$3,Sr
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Meat loss Load t.ating

1114,MV 7.

141c 2, *:1.

Is Zl'S,43) #21.2

21 I~~ 7.

239,300 21 $77.8

%,f4,7~0C 2,010. 31111

Ar"LAf'

I' 4G3,132 21204

72 S1a6 54 2. "1.



Oesi1i Day %ouiiv. Full
Heat Loss Lom Hi'ating AtejIplxNssBu
mw(:uHcur.) itual Jjr LI. 2

IA 129,1492 2,i', 751.

5 13210C 91.0

12 41.517r c 1.321

26* Pl. lJ4G 1,~' 2,10).9

1.0 1194,51

M S,141-2 2, 0w 513

let 32113) 2 1, 4.

:1 M,7



TABLE 3 (JON7'D
PRSN NRYU9 O t'lDN HEATING

Dosigm Day Equiv. Full
Heat LOSs Load Hemat:nm, Ann4l ,no• (NIM Btu)

sic&. N$o. ____/4.__w_ -in •

T-Ib) 33,31t.

.5 7 621,02S ,:0. 2,

1* .52.2

:19 L3'qi'"",?•

Li. I$÷$ )'" :.;
J22 ) 1,g ,. ' .

;35 'a.

31• 410.573 :, -I 4i. I

3-41 0-1.20 4 02.

3.12 331.095 ,.(1$

13' See

J:a ,;.): .. =, :Se.w -*

Al

46.o



TABLE I (CONTID)
PRJUaNT ENELTV QTIMIN QING MEATC

OIr54Im Day Equiv. Full
Kom~a Lous Load Mma~r~g NtbW&LIgnC!Q N~±eIA tU)

556 59'.4Sf. 1, 42 U.

61; 59.621 1 14,PI

)5.15 6414C

-3.3 3SI,603

F-5 41:.94 C

04,03 144 . ,

m I ts.5



Desivi bay E;f Mill
Veal LOSS Load Hic in% (

3-4 2Li0s4O&O

K-) 21,11%4.

rot us$ 2.0Cr. 65

21 or.4:4.

127.201 1. 0 l.Af.

23724 2,0 P.0 lti.f

13270 2 'st J66.



PRECSENT PxNIR Elm. NI2M I) 4 L~ tAIPNC

Oesip~ Day '3quiv. Pill
Meet L31S L~ad Heacing ArrjaffInattv Mela st1.

R-3 29, 6" 2,cc;59

.Uotop constrol
(Awaua?) 1425 sC 1

I mue) 4045 S.

(Dlptor) cos? l4,s~L

Motor Cor.?r~I
(r i~ter) 11,1)A 697.8

Siqfg. Tmr.s.

Tank Drasin
Pumo Ade. 9,.4i2 A9) 6.

Land Fill

hii.~dg

co'npro-Iso.e



Heat Gai condom
flflu Chille 123

2'66~,312 141.7 265.3 0.

136
(Auto Din) *33 i. 5.2 73.1

323

TO TAL2., .



Side. No. water ii mUi Iely Su
=(!Sdjixuar) Im

123 A

9 3~.) .

17 ~3.31.

LI ~~6.7 .4

21 1.5 .

31 1.4A

3b j3.11.

?TWALS 33544.3
AREA A

37.3 * 1.3.

121.. .

26:.



&LI

...

1900i. 4.3

2.12 9.

i')5 5.2 - ,*

104 2.12•.5 2.323..)

1Il$ ,;S3.2 .3 *

116 1.6 - 0,?

13.9 - 1.

127 4. 2.0

133 n3.. - h0

136 3J.) - .1

I s 76..

454 42.1• 19.1

219 S0.2 •

322 Jl.46 tic.7

.,)



Bll, o ater Usp A-n 'erayj1%.glaBtu)

4.01

634 6

0.3 131 .0

%%.5 1314.')

P.3 1...32.

TOTALS 4.143.).366.
AREA 0

TOTA

Am A ~ 13.3. .)4

Art& - ~~4136.3 f.42__

TOTALS 5

C#RA.*D TOTAL



The following aras were ;nV*ttgIt~d for eneirgy conservatlIon

A. ~G; te1u. Air infiitntioei, insulation, stormn windows, caing,

weather strippint, entry viestiobuies, bw'plusing builldings.

k* Hetim. VintilaiiM- And AiCr nd)jignir~s. Culsidt air da'.pers.

variable air volume, window sit-condtiti.~irs, recirculation tans, new air.'onditioning

units sotesM teat, hoat recoery, burrwrig waste .ngste oil, cooling tower, radiator

valves. 'air curtain, ductwork onft heaver sebmcIk en intierloch air.'onditlarting with

lights.

~e, Ik~ici Powetr factor correclori, tranhfoermer core loss. do~rrjnd

peak liwrtlrng, rolamnpirig, refjaitringq and rebalkast~ng.

Plum-b~ipA. Shower hends. water heaters, S'eat !ecovety, 44! PliIMP,

solar Not Water heater.

t. Ulu hOMIA. Steam. ventin., ca"-Wstlorl Airilow, hot Water dra.Mi.

1. Ulliitu Steam piping insulat.-ONi condeosate return. coal Unrd~.!ng,

tuthulatrs, ewver wuatr pumping, 'lir corqwpefison,' biamass fuel, eoger~eal'ion. h'igb

tompeat ~re 4'~t Water, Wet blowers.



4.0 ENER-.Y A.O COSTSAVI.GS

Table i lists -e vergy conserv...ior. itivestrent programr projects and
Faciities Irgieer Energy Conservation M.easurs..All projects are to be in operation

:P. FY 1919 unless oetherw.,se noted.
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jj C ctnCost BI ac Years to Savings

T-1 Bu~ldLig Energy Con-
s.rvation projects 1753 $ 9.6 $.1 2.1 10,750

T2 srelt Uloe Peedwater
Pump -Area A 1424. U32.3 27.0 M. S6,603

T-3 Smell Sailor foedwx~rr
Pump -AreaB5 17*.0 131. i 9.2 .522,28)

.A4 dtiuonal Insulation
M.P. Steami Pipe .
Amea :,3 20.0 1.2 11.0 379

FZ-4Cl-l Wat~er flow
Resirictors 2.3 J"154 !).7 0.3 ,4

FE-ECM-2 Pogrommiab!* Clock
Contro~le? 3.7 J27.6 21.4 0.5 W,51

PE.4-CM.3 Refixtur.i'g, Re151i
and Rel r1spiftg Lights

j. Risplacirnj Standard 01 2 500 1,4% 0.5 365
Pluoescent '.&.Apt with
'igfl Efficiency
Fluo-escen. L.amps -

FY41.

Charile )4Wam In
Area 5, 19113 Ptoitc.C

lt eplaclng Standard :.2107 Jos I.5 .2 127
Fluo-tscent Latnps
with o'erit La'~ci* -

2,40r. lit/Yr p'



Cost I/C a/c yearz to Svings

4. R491acing Swdard 1.93C 1 Cis4. 2.4 615
SaIL~ts with Migl'.

M~iclefy &iiItts.
IM73 m'*Iyr Cpwamion

g.Pmp~ecing Sta~ndard ).397 $2.6 1.25 1.15 250
baflasts with High
F-equenCy, I.41
92fliclency bllIasts .
8#73K~ NO*(Y Opgratioen

L tlxuatSx42.60~ ?r. 4 7.67 i.89 21533S
Of fir or 3o
S6jWings in -Aref, B
IihI6 Proiect

R. ~plac&.g Sundard 6.283 61.4 10. 1.$ 434
S.IklStI wi'th high
Frequeficy, High

S.736 1*/Yr Opermton
TY-91

h.Refiwtutirg~evyen 09). 77 66.11 S.117 2.&.6,3
-Suildirns in Area

At i1&4 PfOj~c%

4.RepiackqStandard 6.i 1 vi 24.6 2.44 C 2 644
mu~stst with migil
ffaequoacy, HIgh

2.00 r/YrOptra tiopt
FY41



SFýO'AjIA41 L4Art W
RECOMME9t-CT5AND RATiOS

Cost etC etc Years ?o Savirli

LsM hajzsainion QEM 1j L~g A jc UUis Btu)k

J. Replaclng Standard $.3,41 20.6 2.9% 1 1,095
Ballbsts with High
fre",arcy, High
Efticleriy ballasts -
2,6W HOWYr Operation
PY-91

k. Replcing Existing 14.319 to S.6 to 2.3 to 4.9 :o 126' o
Street Lighting 24..329 5.1 2.76 ,3. )24
Fixtures with High
Pressure Swdim
Fixtures Over a 10
Year Perio (191)-
1992)

FE.ACNI.'- Feed Pump Recirc.
Area A, FY43 19.9 620 1.2S '.6 11,700

ME.ECM*$ Foed Pump Recire.
Area 5, FY43 19.9 3)1 4.4 1.1 6,24)

FI.ICM6 Peed Pump Recitc.
Area B, Dec. -
•atrch FY49 26.43 49.3 1,.9 2.9 1.327

Fl4CM.7 Elect. Driven
Dewrator Pump -
Area P,, FY43 0 1

FE.ECSt-8 elect. Driven
Oeaerator PuvWp-
Am b. FY43 0 16,118

ft-ECM.9 l~reraset Deatrator
Pressure - Area S,
FY43



S.' l\SREtE.\T A .ENER Y CONSMRATIO\ INVZSTICA.AIONS FOR

A s~r'vey of all building~s was mate at the site to deterrinie the conrwltion of

the 'uildings and to locale areas where bui.iding or-erg) ;is@ couild be imnproved.

This surfvey resulted in f. number of lCnerg,) Conservalion M-kasures wicha

%ere de~veloped inoto "e overal; ECIP for buildinig Ener;p Cons4'ration Projects (ECIP

T-L) consisting oft

j. Invatl it 12.4'0t Stu wirodo% w~oconn iit P'% th~e Shilt fortrre%'~s

off'co in Suildirs, \o- 3?S snd rpconn~et exis*."F~, s~afnwi .:tir'g r~ia~tor tw ý'Xisting low

pres~iure steatr brie. The Aoftd;?oio of t'*,e W311~ mr-condit:ri~ unitg ai to serve the s.%i-1

forenae% will ailow it* main !)1.:nSa air-cerd:tioni-.g systcwm to be sh~lu down during

lights and wetS'ends.

6. lnr-astl a1 snralll air-cornditi-xii.j ur*. aftd al-r-p-oaled roredevising uri in

Sui~dirig No. 155 and ,n,34ify *xist~ng du':twork, .nstal: ¶em-persiurp rentred! and

tftirrl~c& interlock %vnth existi:% m~ain s,.rcrdilictring1 w.t'.t. The jddi-ion of tflo sm&'

air-cont~itioniung unit to serve t'e rfeaeed iinibe- of "wileing cccim J9fts during 1t,: njqh.:

4re workend sila ts will allow t4e vi'lotv Lrtt !Z be shvi dcwn durinC these periods.

j. Ins.tall .lee~troric !empcra-ure progra-'rrers to Auteena'ically set back

the thru~t setiing of tIte unit heaters at :*.-~ ýau~kligs in krea A and 15 buildings .n

Area S. For a Hsis of bwzldings inrvolver$, -4-e ECfl'T- r. \ofurrt N~. The addit.on Of

towirt prograin-r-eri % ll allow the ina¶ ýea!rIv to pop-'ite at a minee tc M.,eralltre d..'r.no

,:h ant rd we"9erd ur~oc':upieod ýours.



cg. Install variable freqterPcv motor sWood controllers en f~t supply Wn

roturn !an mrotors an the variable iair vojvrne air-eorditao~nin system Mn IOuaiigA Ne. 26.

The addition of the rpeed ~entrolitts a&ill replace thae us# ot wOslant speed Ian motors

% &t in~let dwumpers I* control i4 volume of air handled by the systemi. Th@Ie ;n'tvarv

d~t1rpers recuce the reqvired powver h'pt to otte motor s w-hat; however, acicing

variable !re'quenc) econtraiilers sU'stanti!lly redfures the re4Nuired power input to the

~.Install 3-1/2 jrches (it nso.at.o^ to the urterside e! ung'!sjfa*ecf !Wors

t~a1 are -over unlieate cvulb %spaues n~ brialcltngs %c. 2. 4 and 6. 76c Vsddtion of *his

.r~s~itat on %il~l reduice if-e bu~ldi.ng Ntea osn d~rii Ott V ir ter 'W:t~sAScOi.

.Install r.a rTorce veso-tN- Ati an oxterio! d:tor 4d i5-ii :!.e ue :! all

o'e ex'rgsr orsas emergency exit~s vo!y, .*! *!"-e raariee .. bui.r.ns Nc. 1:6. 2V,

3t. .CS. !35. IM6. 2:9, 322. F.3 F-S and P-3. The acd;: en~ of vptj:rr,e , re resv~x. cn

.hae zoe n! V,, *ottore s wOtS l #h ?eC%.** oW~' t a.t fltArat:cr to% *:be %Ow 1!%';

m-duc-Pp "' anx.oNt of bu-:d.rg heat !*e'uired.

:nPt. ei 'r'g %c. .r Area % and Bit I:I\r. %c tr ;tea 3 ýo V, ttr o

tPe ac~eitsof' of ",r aUpS:tre'aturi- -',~o ~fsA of; al:aw fe' amc'm r,:esce



6.0 INC-REMENT I, -- jNERtgY-CCSERVArION INVESTI!CATIO!4i Or 6111!-

TIAS DISTEI&WTICN SXSTL1E\.%J.jS

tncremer't b3 is Owe vuq-d' of all con-Sase utilit) systemrs awe. th¶e ceflside@?tiQ

of tniert~y Monitoring Control Sy-tterns (EMVCS).

The wi-Sfase utility 'iysterns are gvicrally in goo rep4.r. The systems have

been rfwit-wed and. Improved in. the ;ist for energy constrvafia'ý. Ttur followin~g are t."e

energy corsr~,,vai~ e:'mntiot' and conc~us-cr~s resulitng;frr ~ studyt

j. Install additional insulafiorf oo the high~ prossure steam~ dis.mbution

paipin in Area a.

k. It is n~ot tctoro'ical to #dC aediiianal insilaio'n to tlie hig-, promei*r

V~tam distribution pipin-g in Art& A or %it low -)rest--* stearn sestrihjiiion p-pifl in

Area 13.

r.it is not econorn~ie.i ?o .:3*)l a ee'tdensiate retun tstcr- n Area 0.

~.Con: mue the st.-arn trap oi cware~cne proaeIM.

a2nd Ariez K boicrr t"C4Jsei.

I nstall a bo~er b;)e%. -ea ev'btarr .n *Vw~ !as? tarý4 cra.Fn aft-tr

the excesi steam -r"6i-g fromn *Se 5 :isig stear?-. system is eli-t.naled.

A. Ins:u~tieon of tutoulattrs ir~ Area h.~;~e'hat b.:t.'rs ;9 -r- %.sti!ed

atthe prcesent low se~es9 )~aae.

bt. C.,rtinue to prvCft ..,w *r v-ijF :,p?? rvgrt to nt.. 01t?3te

tt v -.a wr*vc



j. Incorporate, In future replQCeme.n of air Comprussar.% an air dryer that

atifizes the neat oI compression.

I. A Base-wide Entrgy Mo•i•toring and Cormiolt System (MI•CS) was

investigatet, but was found to be not feasible at this pant d6e to the ln'ited energy

savings %ilkc would be aecofnvlshe•d, and to the higher than average cost of

:ransmittirg the control id re•porting signals over thek ong distancoes irkolved.

Lutil tim, clock cartrols are recorr,".nded for individual build'ngs.

!q



14 1NCRg.A4EY7 C(MOO).CENTHAf. ILRLA

frcrer.,at I (Mod is a program of modernization for existing central boiler

plantsi. H1AAP is served by timilare Cn~tra boiler planis in Area A' and Area 8, which are

e.x+. about V" years old and located about 6.3 miles apart. See Ito. Figure 1, Pape 2.

T.he coal-fired boilers are Sencrally in excellent operating corditiorn. The

boil~rs '!avv beenm deraied due to a latl of far capacity to handle the added Par-fkulate

rerrova) equip'iein. Each stC&i? plant is capable of mheeting th.e ap~weved frobilizatiofl

plan (Sierra V0). .1isu."ing thiw ef :eroctat.r prec~plaorre with, tie ;iu~virized coal-tIred

boilers are repaired or replaced as Previous~y planned.

1.1 Eisfirit Mans
ft is recomt ernded t!kat O9"i foltc-Air e'~ist:'g los b-e epmft

M.~ odernize the coal hwrecling ~S)Se's.

k.Con~friue th~e "!oamn of addmng bodit* .1vt?1i'* air syste-1 to the

stektar-fireie boilers.

;. Add an oxvivi znaI44-er -.0 orie biciler tc 'elp cw~t?: to% tess -,'r~wa?.C.on

air on a ter. bair.'t

7.2 PeSS110'

The folliowing is a-.dd~re~ .de a reu.&:t ý4. tvr lrcre:-et E

(Mod) ivestigations

1. Biomnass .:. the for'n a! iiooe. co4,ld ýv burned ir tec Area P sttoier-

Wed vnlirs. Th'is rect.art'i iN' tit?,f w:eI ý*~ afdliea en;:?ort to INe prt;..Aed



0k'. Install a cq tnetating turbine gerurator in Buldinrig B, .- aw S.

Convrt the existing high pressure stram header nor* of #h* Q buildings to a low

pressre steam header ¢onnecling the turbin generator so mw dlitribution piping to

the production buildings presently In operation.

s. The mot blower controls ftould be automated.

9. All oilers not required to be oprated shoul be placed in a trj

layaway condition.

j. The boler corbustion air to to forced dral- fan shuld be ducted from

outside In the winter and from the upper areas of ft boiler house in the summer.

j. No tte-pt should be made to burtn any ;rel other than natural las or

oi In the presenily 1id.-away boilers In hildl% No. 322.

l. The exlstil &A .andling symms ate adeqae even t-oug' they donot

I.

reflect the latest removal methods normally fouml Lo plans of this size.

;Instal~mlati•on of .A Nj% tempeatulre hol Watr hosting system for

mode~im.k itaton~oses is ftt feasible.

f
I
I
I
1 '



5.0 MOCPMENT' F .- FACIL3TWIEN GINIZE iN&RGQ' CONSERVATION

MIA54Jki-S (f &ECLM)

I lncref1nert F develops recomm~endations that ran be used to update the

installation base-wide Enegy Systems Plan. These recommendations Include changes,

Ialterations or modifications to systefns operations othat 4r# under the control a~nd

Ifunding aut'hority of t" FWcilities Engineer.

The following art the weorrpmendations tesulting frvin Oils st%;dyt

j. Reduce the excess low pressure stearn veonting to airnoTSsrte fromr each

boiler house by Incorporating the following optrat~oftl rdficationst

1(1) operate Ote moter driven dtearator fetewater pumnp with the

I urbine-drjvefl pump an warm. stany ft n both Area 2. arid Area 6 boiler hotises.

(2) Reduce the boiler Wcesdown :Dolas to Ohe orinl:Irufin accept)ble

(3) IflrtC3se ftt Area 0 deatrator and6 km prssurc stea- systerr

I presslre. ~*Programmable time Cad$ s %% nb %tonpermitare- utback: are rccoln"en~eed

I for indivdusl Wiuldi'.gs.

S . 14vev flow. restrieters are r~rormeneed for *the s'ecuer he~c.& ajt ail

change houses ard o~ther 4P036 Wtere sto,01AW i~ are provic:e'.

I . Reba~llasting, relafvpinq and rtitfatint ~are te oi"endcd for ail

bu.ildings as r'eplacenwiets, are reptiree.



9.0 INCREI.NT G 4 * NO,.'-.CIP ,MAINTENANCE. RIPAIR AND MINOR

..OTRUClION PRO3MMTS

increment G is the lentiifcatlon of ncn-ECIP maintenarce, repair anrd

minor construction projecKt.

The level of mainterance presently performed at HAAP is tpical of a well.

un chemical plant.

One majot maintenance item was found. 7ii multiport relief velve in each

boiler house low pressure steam system should be inspected for leakage after it has

been determined that high pressure seam is reqoired for makfteu to the low pressure

system.

It Is recommended that an autorratic recirculation control systein be

nstsiled in each boiler feedwater pump recirculation line as a minrK construction

project in order to reduce thw excess low pressure steam ven:-"ng. Aue.8ofOt shutoff of

the recir.ulation flow at feedwater flows above the puynp miniernim flow will reduce the

pump horsepower requirememns, which rI1I reduce the turbie exhaust low pressure

steam flow.

I
I
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