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15 [NTRODUCTION

This “oluma is 8 samacy of the resulss of the Energy Engineering Analysis
Pragram (EEAP) study for she Holston Army Ammunition Plant (HAAP),

This EEAP inzludes energy conservition project recormendstions and
snalyses that will result in a reduct .o in energy usage. This study dlso devalops data
necessary for the lnstaliatio~. Aar 2ewvice Erergy Syste'ns Plon,

The study effort s :@darated into the lollowing increments:

(ncrerent A - Buikings

(acrement B - 'til;ties Disteitution Systums and E\CS
increment E - (Med) - Cenzra: Boiler Plants

Icrement F « Facilities Engincer Energy Conscrvation \irasures
(n3cament G - Mainterance, Repsir and Minor Construction

The HAAP is a Goverament-ouamned, contrastotecpecated (GOCO) military
industrial insrallation uncer :he irisdiction of the LS. Army Arwament Materiel
Read:ness Command (ARRCOMW), Rack 15,372, (llnoss, "Wilt in the early 195y for the
murufaciure of explasives ob regared Sy the Departmant of Defease. HAAP s
presently coerated by Holsion Deferse Carporat.on (KD a2 3 reduced rate, with the
inuCtive Process buildings ducannessed fro= the plunt Jtility systerrs, dus reacy %
reactivated Quickly in the evers full or increased Modilizat on is required.

Geographically, the plant is civided into two parts «wown &3 Area A and
Area 8, we Figure 1. The total 3rea ariginally consisted of approximately 6,30) acres

(248 acres 4t Arca A and 6,213 acres at Area B Sudsequent Jispasition has reduced
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Area & to approximately }12 acres, and Arca B 1o approximately 5,913 acres, or & votal
of 6,323 acres.

dean

Area Al nort, Tanneswe, Area B ig
located in Hawking County, Tennessee, 3 miles west of downtown Kingsport, along L. S.
soute {1-%, The two sreas are interconnectes by a narrow corridor which containg twd
scid pipalines, & raileoar and a liquid waste fire.

Area A is used for the concenteation of wesk acetic acid into glacial acetic
acid and fce the proauction of acetic anhycride. The acerc anhycride is puTped into
Acea B where explogives are produced, Ares B has ten separate explosives procuction
lines with their required supporsng facifities. Recovered explosivesiree acetic acid is
pumped 10 Area A for reprecessing. Cucrently, he equivalent of approximately two
explosives production lines with recessary support facilties 2re in operat.on. The
preasent operating staff of the faciiity is mece up of 1,107 seople, inch.ding e rilitary
and 38 cinilian army staff,

As eriginatly corstructed, HAAP consiste of 593 Suildingt. Howewer, since
the time of completion, the tosal nunber of duiidings or facilities has boer reduted 0
333 (not inziuding 18] exdlosives magazivesh

The 31 Suildings curtertly ut the plant irclude 297 Ruildings which dre
sresently wither closed, loid away cr otherwise nat included in this energy report e
whichh are maintained in reactiness fof quick activation in the event that increased
production rates are requirec, leaving 126 1ctive Ysilcings nath 2 total {hoor ares of
99,26 square feet. Table | prasents the Bu, dirg Data fheets, soe Dages 6 shrough 17,

L I Y
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The majority of the active process buildings operate on 3 26 hour day, T days

per waok, during which time heat radiatnd from pides and nrocess equipment is more

t~an adequate for Su:lding heating. The heating systerns for (hese dulldirgs are

required only during shutdown periods as irceze prét«ection {or water lines und wet yde

fire protaction s&s*e-ns. Mo sigrificant energ: car Je saved in Ussse duildings it we

exClude process systems.

Origiral mainterance and office Muildings are wood frare comsiruction, no

_ wall insulaticn, 3nd G to § inches lodse ceiling sulation, wita gravity veatilated atsie

0aces.  Some buildiegs hsve c-insulated wood finers cver ventiiated craw! spaces.
These buildirgs are mainly heated Sy stears Casteiron raciators with regngsl centrel.
Steam s supaling 10 niost Soildings trar central steas jlants, ALth the 1-ore semcte
Buildings having oil-fired fueraces. Aireconditionirg s proviced pri=arily Sy wandow
type dir-Condit.oning Jn:ts, except foe a les centtat air-conditonirg Lrity s direct
expanrsion 2oils and dir-c3oied condenscrs. '

Newer office ard ervice Saikdings are sertreily a.c«2ondisiened, N wpe
nslited netal sullgings 3 nsulazed ~arta.n wall "onateerticn,

The gerera!l level of wantarince 8¢ chc pinnt .3 gece and eaves few accas
{ot i rp-ovemrent.

Inspecricn ¢f the sitea 2istr Lt on syater revedlec “C g218 3 Hreaht a ne
insulation, cxeopt that steam linns were unimsuated deanstrea™ of the $2:at.00 valves
in the iractive prothuciios areas.

The ceriral bo:ler dlarte ir Yrea N ane D oare .~ ey 2a0d cond.tie eves

though thev are 21most 5% vears ole, The aatisficart 28 iry Ne Nean o o as e
g )

AR cR A - v a4 e, .




excellent operat.ng condition except fur 4 fude thinnind prodlem &t the stozer lire of
the Ared A boilers. Because Jf their or;ginn! conservative design, the ba.ers represeat
SYLIEMS €QuAl 10 Or Detter thln present new doiler staliationg. Alter 3 Youler i Lirad
40 Or nege its aPeCity for A pericd of 3 yesr or rrore, 43 wouid e he €t in a ful
‘aobuiization, the holler should %e inspezted Sy o recaguzed toiler nepecior 20
duecer nine it 2a0a2dity to handie future f3l load Zomands,

HOC, the civiiian ooerating cantractor, has fone essensive work to redice
eneegy usave fron she base vasar 1973, Facelyear 931 shows & reduttion on the oover
a2 99 perceat fromn the Dase yeat. a8 Opposedt 1o the fedoral targes rarge of 20 ovtcene
reduction Dy FY 1985 and 3% pareent by FY 2907,

The genera!l level of e~thysias [or enerly Cantervation 433¢ars 19 ¢ Guite
higny arkd 13 ma.ntained as th.s ievel By arograms 1pangated oy the CRErAtIng fentracier

g e cavilian ary stafd,
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a-!i.l.-!.:.ol»s.-l -
m sl BC S KT sl [T oauuy ) 00 sur Saderead bt trod Ry #r ol Bie—HY l..c.lﬂ-..
IR WIS IR LM ] )T WTTARW I CI.
L]
BT W L W w (1M - g ue’ wam ﬂ:l.ull
IR T3 TN ot T = TRt W I..ﬂﬂtmwl..“!
91’8 § Torv o or'e oot .aq.ﬂ. own | wveow
..... TN T " TN s e’ FeTy = ] wies
(11 (o [ i (M - it Wwo- | wam { ameew
Fver ] we-fwi o fis Y 0 e ...M.m
44 % 4 I I IR P 18 IXTH oan ] Susew
Wi
AT L BT IWT (i Y B L M ~ 1 "HC] T T e au-.i.lnvlh..
Tl Set ] emTs jier | T8RT 113 8§ el | Teiww |
Tl s T R T RT T T el i | eew | uﬂ.i“.
‘RN WU (3N IR LI o e e ‘R o“.oﬂ“,.
TSI RT AT IR I T T Tt Ty -~ 3.1!“..”
L3
“HISGT WU TR v - T YTy e B
AW
ik i i el EC LS L L ] - (31 gt § Wim § cuiew |
- . e — .i. AW
o 1Lk N A L wir | —= | o o
W h 13 ]
s | wm— s e — e o e owr s =S
P8 ] ®i T’ [il° % e § I T O T §
ver]-mrlwrriw— e = | tar ] e | e | e
ROTTRITIREV IR ] @817 1770 1 35 G ] eow | tew
s
e ..I.qu.l. i, ot adebl BRSFE SlRer TN B3 £
—sn]—wr-jyer e v T ] TRief —~mr eS|
ﬂmcﬂw mﬂ- dﬂﬂ‘ﬂl [ 4 4 oy -n " [Y1Y XN § anssme
1] KT Wty .. " TR e | onsven
R -
1330 985328 E woes Josem j woru § YVm o we? Jesmun
vaw | voww § W R
ey | ¥9es [aopen mwa, oo
® ® @ G ® & ©®
1 ANVE ~ SLAANS VAVE JHIXIe (AN AN)) P vl
Y I O -
T T Vve e/t 08 = WL e




760 J.-e - =
T st - —fwewm ] -
it P Rt Mgl RS
CSITEE P - - Jeaetr0e
| R TR - Py T
L z2ene oe §055°260
6 Reconn - -~ fovocest
o P I S T
'} PEr*T T e T ee |otetetn T .
N ML P R - Tramma] T
L A 3 - ‘wa
B tor B i
LA PR - ey pes
(3 Py, - v
AT P WAl wes o0 | teaTee
T Fecar o ] T -
LI FUTT N B ul._.
268 Foto0r -l ) -
LU FET 0 M W L=
LI ST —y ‘ame -
8 L¢e - ama] T -
[ & 1 PR - Jme .-
€T gooet - — auna -
Rt o e e i I
“u. ool N B 5] 307§ we
Laataded S0 W) A TBNE 25 008 oIP) BRUL W3

® @@@@@@

& @& © ® @& @

T AMVa ~ ELAING VAVE INIETIAE tnmIanna) ~ 1 37V

T 40 o oW
LIS FAVY DN Wl

FL Y. 7 A I Boiasasd
R T vy
T~ wwwm RPY e

@

K0N N0

o vESw " Sive susrnng
‘s "eearrmis T

avy vurl




SULDING DATA SHEEY
PALS. AL, OF A2

VAME 1 ~ (CUNTINUEN) AVILDINE BATA SHEETS - PART )

S TOEERLELEEELELEEEEEARLINANN
offig 11 111 11 A ]!
N CEEETEEETLLEECEIELLE

® _gf‘m’ﬁﬁ’“} 14499 -

N EEREEEEEEEEEEEEEEEEENNNRNE
Qi!:z:zu’:.:l"'::I:’ _L_?
©| lilzls s dslsl sl el oo o daleldaddl i ]| 1]
® "s.ssgs..ss.s.ss.iv dedudddd |11
of Il av oo o oty [T
of || nfihintetel ittt ettt - 1
Ol d il il ?fimiiiilif!'u't;! B
® i!ﬂﬂ&ﬂﬂ&*aibz"'s%ixl:!,s!'ilﬂsfl i fatetg 1]
AL

®

| -:4‘ 41’ =" £ ]

CRhese O'S




—_ T T Othl.l r.Q L°0 t &l J - - - - -'. T . —— T ""&..‘02 L 2] o.l‘- ’
At 2 e o Sl g ul_lqi wslweie ] T - | e ixasn] T - b I nans] o .
- es ‘..g v Yy pY - ] 089°c2 o=l owess ‘®'0 Y wise00 O .h ‘e@ ;
& 1} &l " 6 waid no o [ siscie —{ wreas “wn .. nem raw-§ 38 | !
1]
Y [ 1) E - X1 3CE AR BT Ty~ 7] B Tl T eeastme ] @6 i
000°000 " 88 2 [l 7 wviig visdeliaates T T o] WWRIN i ami ] SVl TiTe wessemv ] &
_— st ptitT JTW (K] - = T T 1T ) - e | Tenavian teieexs )] W :
—leirwikw— ew -] vw |- s o jwe] T ] @ TRE] TSR] T TS RS ) I
206°00 "9 [N 1] Y ¥ ¢ - —Tsrit] - - Wt @R T T T ) Bl Sdie o
j—— e e s e = R SITRY icqlc i o S B 3 {2 B - — T R TR [T T | W CTWI Y TR
13 (KO T L et DR £ AL1) B - f W fedl vy oo ae ] o« I,
- B PN I vaines -~
-0 (N z 08 - I K73 1S AR e wee " a9se somesms wpe -
rRy IV}
[ MY g W PR -- o} 00°400 wunas Joo ane P srGsm. o, -
wewhwv—tvyord—1 ] - hewl Peraes O ;
PR - JOS PPN -] owmas §oo wve . DS ot W (7%
. . s sonrs - - .o
wrRilea—trw ot - --fvovceen - oruas i e - masverean] =
——— JOAAPRIIR . . . e = mme ma s -. - -
967 8es Rk et -4 e 8 S0 °the --§ ooreas Qe wws - Post S¥Sragine @0 (3]
ere v - —-}. - - . Y SENUYNYY (DU epu— Lt ——————— . ..
[ a1 {] (i~ L4t 1] T -] o] o0t wunse “ .I_w Bsvecrm. W X
PPN PUp—— —— oo ] oo . ——— s eee CSMEE .
' 1] (MY s P - --f @ee et . -§ omsde Jadatber MIMETI 3K *
KL 314 e 177 Tl fuwn - ‘wnes janaees Mimeas i | E9
T B0 “Trel a-ot - Py T ] — % e T STIVIRTW |~ X
AWy
- ae = v e 5993 aws 1M RNKE AuTeer BItas
Suuva e wesn | el o | oves | mon ~
Y Joee1re 1} 1oewoR 4 GIBY Bevnsd W34 S Snwe) e
® e © © © 8 @ © @ @@ V¥ © @ @ ®
T AEVA ~ SLAANS VAVR MIQTIING (A3aNIINQD) T ¢ CHINEL <% S9N 10D
IR E _ aaanald 8o WBW wen cmimitm
TV 40 " 399 3uw\.lll fgp OV a e e a e ‘mntl “LEITEIE 70
L DB WVS 2000 1D w1 e TRt = L e Y e winos =




LG EXISTING ENERGY CONSUMPTION

Pigure 2 shows that for BV 1981, ceal and electricity account for 9.3
percant of all the energy consumnd at HAAP, l .

Figure 3 plots the coal anc eleciricil consumptions for the Tase year 1373
through 1981, Also plutted ‘s equivalent RDX procuction ard heating cagree days whicn
are used for the acjusted energy c‘ons.umptim plot.

Table 2 fists the foveth quarter 193 wiility zosts that were used as the basis "
for all economn .o studies in this report.

Tadle 3 shows the peasent building caergy use for building heating.

1’;530  shows the present energy ase for building ceeling.

Tabie $ shows the present energy use for domestic wate: heating,
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HOLSTON ARMY AMMUNITION PLANT . Is‘mﬂﬁ Z
LZaezgy Corsuaption
-3 (Cct. 1900/Sep2. 1981)

flectricicy
17.082

Coal ot J-TL V) B
£2.262 gf,u& 3o
rsy  £.602
res 0.9¢8
rs¢ 4.0
we  6.e9.
me  8.82
0w L6
0.4
o Zetal Deliar
oty s ——lns
Tusl ol £ $9 2962 9.003 (YT
Tual otl " 2, %7 0.062 6,861
Tusl ot 14 1) 0 3.0 0
Ceal, Yitumineus ¢oL 3,987, 4as 42.26 4,668,422
Nasded wotor gasslise wu PP Y Y 9.4 e
Purchased slectricity €32,998 17.08 1,706,968
Natural gse W 1.19¢ 03 $i8
Prepane "ne 1] 0992 801

vahtcusar fael
WLS 3,895,286 100.0 86,844,703
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ABLE 2

HAAP STITTIY 40STS

At Quarter FY 198

River Water $/1,00 gal, 6523 2.923!

Filter Water $71.7%20 gal, yNETY) 23998

City Water 571,500 gal. 1.293) 2.5

Compressed Air €000 eult. 5.196% 2.585

E.ecuriciry IS NS 1) 32.4% 2.9

Stes 4,579 0. 2.674L 26395
A
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eessgyT gvency (SEFAR auioInG HEATING

Des.gn Day Eauiv. Full
Keat Loss Load Heating Mnua( lme .‘1_55_
Qoo (ayfMoyr) Hews
Amad

| 184,959 1,306 376.9 . -
? 171,%2 94 1e.e . °
1i S 4,558 32,3 . .
12 63,35 2,5% . . 135.9
(L 0y 9% 2,5% »2l.6 . .
3 1096.3.588 3,50 3,131 . .
” 268,623 3,6% 333.3 " -
[s 219,633 2,02 0Q2i.7 . .
2 135,263 2,0% 7 . -
3 238,390 3,55 37?.8 . -
" 464,730 9% 1.9 . .

303 239,500 2,05+ 318.5 . <

¢ 41,549 1,020 TR0 .

s 552,923 2,354 1,295 . ,
6 GNINR 2,3% 88,7 . .

’ 323,656 2.3% . . 1.e%..2
H 68,609 .30 1,23¢.3 . .




Araa 8

§A
i3
$

SRESENT

Design Day
Hest Loss

SQ;u[Hggr)

129,692
13,474
134,65
{63,350
Loduinssle
&, 190,515
£, 984,409
2,119,642
2,325,432
30, 7GC
e bl
8§24, k46
325,3%
82,37
sz
238,648
56,223
didth
AT

Souiv. Full
Loar Heating

Hours

2,99
30

238.7
13.%
2759
2,195.9
$.4%55.8
2,18.2
4,202.8
L. 624,6
$35.2
67,2
NS LN
6.9
56%.9
*51.8
8.6
i98.7
283.%

Ji6.s

Annual Enerey (Mepa Biu)
LT Tect, &l




g

-

Bleg. No.
a3

TABLE) (SON?‘D)
PRESENT ENER;Z ESE ; ALDING HEATING

Onsign Day
Heat Loss

(Bgu/Mour)

92,338
),997

9,893

303,81
507,57,
82,728
657,82+
735,650
23,493
1,926
35,976
73n, 368
«$4,573
372,218
331,293

9..39%
1,919
R |

7.9,

Bquiv. Full
Load Heating

Heyrs

2,394
€97
699

Anngal Bnergv {M Bu)

steam Elect QU
i33.4 . .
+66.2 N .
310 . -
. 36,7 .
79,7 - .
1287 . .
LS. . NS IE
2.2 » .
atal . .
6.0 . .
3.3 .« .
. 123.3 .
Wi « .
6.9 N .
et 19 . .
32,8 . .
Y..4 . .
RTINS | . .
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TABLE 3(CONT'D)
PRESENT ENERTY USE FOR BUIL DING HEATING
Design Doy Equiv. Full
Heav Loss Load Heat'rg Annug) Energy (Vega Btu)
ddg. M. (Bru/Hour) Hours $:630 2t ol
a8

356 597,636 1,429 L3 -
535 389,55 2.5%6 M -
6% 59,624 §.83% . 8.7
4 12,838 69% 22.6 -
8.t 113,6C) 697 26,7 -
V.3 383,663 9% 2647 .
vl 572,635 1,5% 746.9 .
C- 312,689 A Y2 .
Ceé 297,933 AR 3. .
F.3 12,968 2.55%% .3 -
F.5 02,98 .90 T .

i -1 {949,838 3,90 b3 2 P .

' -3 199,858 2,50+ 93,7 -

| Hed 44,088 3,50 3, .

| He$ KIRY:] 3,95 99,7 .

‘ % N,498 Q.96 »y.? .

‘ i) 361,683 2,7 e .

; I 0L, o8 3. a5.2 .

‘ L 101,583 LR R .

i

|

-«

- e



\e3
-4
A§=3
Vb
N3
Ned
N-3
N4
0-3
VY
p-3

pegseN

Oesigs Dav

Heu'l.oss

301,689
ALY )
7. 033
134,875
{49,360
551,485
351,688
31,485
321,483
351,683
31,488
565,988
132,791
157,280
182,76}
297,230
76,%83
T6H, 009

303,38

NER

Equiv. 'ull
Load Heating
Hoyes

TABLE 3 (CONT'DI

AN

Acauaj Bagegy (Mega Bty)
2‘:!"} Ct.

€30.2
€56,2
5%4.2
22,3
20%.1
624.2
$56.2
£34.2
€3u,2
§50.2
L
§34,2
3¢,
$58.6
366.!
513.6
132.3
1335

10991

ATiN




e 4 Bent G W Sulings i T SORIE

TABLE 3 !CONT'D)
PRESENT ‘.NgR;Z Q § JEANG HEATING

Design Dey Iquiv. Full
Heat Loss Load Heatng Arneal Tnorgy (Mera Bt

Sidg. No. (Bty/Hous) Hours Steam Elect
Arey B

R" 29.6’0 2.00; ”0, hd hd

.‘.0‘ “) "“‘ Z,W‘ 9’.9 . -
Oftice (Sidy.

SYO.’.) ';.6,9 2.0'}‘ - 2’0’ L4
Motor Contrel

{(Aerator) 16,28C +9C - 1.1 .
Py~ Mouse

« (Sidg,

Yasze) 7,718 0] - 3.3 .
otor Corsral

(D:gestor) 14,345 693 . i.6 .
.'%om Contral

{Filter) {1,383 695 . 2.3 >
Sidg. Trars.

Puno Bide. 22,584 % . 8.6 .
Tank Drain

Pums Aldg, 9,82 Y9 . 6.5 -
Land Pill

R 1,989 2,9% . 1.5 .
Sleet. Aldg

t‘\f'. :\‘l’ sGZIQ é‘-’ . s.l' -
Compressor

lAred A.)? %.216 9% . 3.? .

.\3T{L‘ 6::3’3.‘ 'C!"t‘ .’c"’:“

e AN TOT AL 63, 629,1 Cesa i 2-3e




Rge o
Araad
2
2
127

134
{Auz0 Din)

{Admin.)
{BAa\ Equip.)

§55
(T1m

156
233

328
(Tela)

TOTAL

R

N ) Y
design Day
Heat Gain
{B3/Heur)

62,629
866,312
73,756

03,:33
76,065
9,800

29,84,
127 .68}

369,770

27,67

*

ABLE

fas

215.2
19,7

.3

l’o’
’go:
13.9

x.9
9%.)
38.9

.2

o3

N

Ann

[ {\
ghmg

7.4
2635.)

‘s “,

35.2
$1.9

g§..4

6l
137.%

2‘.\. ,

?’l’

{1s,$

769.8
228.
L 7%}

eR)
.’""“



meﬁiﬁﬁ%’;mq WATER HEATING

Cater Use Aanval Energy (Me )
8idg. No, (1,025 Ggi/Year) tepm Ject,
Az A

{ 1.6 7 .
9 3.3 . 1.3

s 6.6 . €l.6

R4 2.3 . 1.9

(s $,7 2.2 .

& 7.5 . 3.2

3 6.3 64.% .

b L 3| . 14
163 A9 — —2ed
TOTALS 535 6+.) 3.9
AREA A

Arsa B
2 39 . 27
. 1.3 . 3.3
’ .3 . 12.9%

s 3.7 1.7 .
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23
219
s
a2

A8
SENT RGY

Water Use

$1.200 Gai/Year)

5.8

5.2
2.129.5
1,:83.2
3.1
1.6
3.3
3.3
3.7
(3.1
7.1
2.1

0.3

.
30.2

5.6

ny.6

3 (GONT'D)
“‘

ATIN

&Eﬁt Energy ‘.\%l Syl

2.220.3
032,3
fb

‘”.7

»

&8
9.5
%




WATER HEATING

Vater Use Aan ergv (Viega Bru)
Bliig. No. Q‘MHIY:N “ ece.

dreal

32 6.8 . 3.1
) ) R/ - 5.3
63% b - 5.7
Fe) 982.8 J63.6 .
Fe 386.3 i%.8 .
O3 13.1 6.0 .
O3 3.4 6.0 .
Pe3 £75.8 328.2 .
Wel 33 — SR TY
:\2;:&3 4,343.3 J688.2 1309
TOTALS

Area A\ 339 6.) 8.9
Area D 4,34).3 636, 32.9
TOTALS .m $,7232.3 2-3:‘3

GRAND TOTAL 3 9:2.% \egs 3t




32 ENERQY CONSERVATICN LMEASI RES

The {ollowing arvas were investigated for energy conservation:

& Agshisgcwrals  Air infilteation, insuistion, storm windows, caking,
weather stripping, entey vestibulas, surplusing buildings.
& Hesting, Ventilagion gnd Air-conditioning.  Cutside air darapers,

vatiable air volume, window ale=conditioners, recircuiation fans, new 3ir<onditioning
units, steam nheat, Meet recovery, burning waste ergine oil, cooling tower, radiator
valves, air curtain, ductwork. unit heaser sethack and interiock awr—concitioning with
lights.

¢ EGleozicals Power factor correction, transforrner core 033 derand
oesk limiting, relamping, refixturing and redaliasting. . ‘

¢ Puymbing. Shower hends. water heaters, hedt recovery, Heat pump,
solar hot water heater,

¢ Boiler Hoyse. Steaw venting, combustion airflow, hot waler Crains.

£ Lillities. Steam piping insulation, concersate return, 20al Narclng,
turbulazors, Piver water pumping, air cormprensors, biomass fuel, cogereratior. high

temperat ;rd Hot water, 0t blowers.

2




«“0 ENERGY AND COST SAVINGS

Tadie € lists she crergy Conscrvetion investerent prograrr. projects and
Facilities Ergineer Energy Conservation Measures. Al projects asa 1o be in operation
in FY 1989 unless otherwise noted,

13
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DXL Y - TRTY R

oo

tgn

T4

1.2

7.3

T4

A 2
REGOM uexgsnﬁ%ﬁzs AND PATIOS

Cost &/C
‘.' - .

Reicziption ) Ratie
Building Energy Con.

sarvation Projects 175.8 $9.6
Small Boiler Feedwazer

Pump « Area A 162.3  382,3

Small Soiler Feedwarer

Pump « Area 8 175.0 1.

Additiona! Insulat:on

FE-EC\el Water Flow

H.P. Steam Pipe -

Area B 3 1 1Y) 20.9

Reswrictors 3.3 565.%
FE-ECM-2 Programmabdle Clock

Controller 37 327
FE-ACM+3 Refixturing, Rebalasung

and Relamping Lights

Replacirg Standaed 5.729 508

g

’0

Fluorescent La.aps with
H:gn Efticiency
Fluo-escen: Lainps «
8,736 He/Yr Lainps
FY.86

Redsuturirg Mix 61,237 4
Change Houses in
Area B, 1983 Praicee

Replacing Starcard % 14 193
Fluorescent Lainps

with Migh Eft.Ciency

Fluoescont Lunpy -

2,645 Hel/Ye Lainps

F'v«9%

Je

3/C
Ratio

5.1
27.9

9.2

{2
a7

23.%

l.hé

1.33

i i it e i v et e 5

Yezrs to

Basback

'

9.3

HS |

i1.9

e.3

2.3

Savings
{Mega Beu)

15,750
56,608

22,285

25,179
1,304

Iy!81

¥

32
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TABLE 6 (CONT

REGOMMEN AD RATIOS
Cos? t/C 8/C Year: to

Description (81,2000 Ratie  Ratle k
Replacing Standard 3,93 1as 6.4 2.4
%nlkits wit'; Migi,

reguency; High
Eeficiency Ballasts «
3,736 He /e Oparation
L AL 1)
Raplacing Standard 3.3¢7 $2.6 $.28 1.8
Ballasts with High
&requency, High

Bilicieney Ballasts -
8,736 Er{Yr Operation
1AL )

Refixturirg Six &2.609 156 7.67 1.89
Officze or Shop

Byuildings in Area B

1986 Proiect

Replacirg Standard 6.283 69,4 19.% {3
Ballnsts with High

Frequency, High

Cificiency Ballasts -

$,736 HriYr Operation

FY91

Refixturing Seven 199.77) §6.9 .87 .4
Buildings in Area
A, 198¢ Project

Repiacing Standsed 26.191 .6 2.46 $.2
Baikists with High

Frequancy, Migh

Eificiency Ballusts -

2.60C He/Yr Operation

Fy.s8

3]

Savings
{Megn Biy)

618

280

2,338

L3

6,933

21




fiem  Rescriotion

FE2CM-4  Feed Pump Recirc.
FE.ECM.S

FE.-ECM-6

Replacing Standard
Ballasts with High
Frequency, High
Eiticiency Buliasts -

2,600 Hr/Yr Operation

FY-91

Repiscing Existing
Steect Light
Fixtures with High
Pressure Sodium
Fixtures Over a 10
Year Pericd (1983
1992)

Area A, FY-8)
Area B, FY.8)

m‘ a' DOC- -
\tarch FY-39

PE.ECM.7 Elect Driven

Deserator Pump -
Area », FY-23

FE.ECM.8 E£lect. Driven

FE-ECM.9

Daperator Pump -
Aves B, FY$)

Increase Deaerator
Pressure - Acea 8,
Fy.$3

feed Pump Recire,

Feed Pump ﬁecirc.

TABLE ¢
ECOMMEN

Cost

(L.000)

53.061

18.519 o
26,529

19.9

19.9

26,63

<»

3

I‘PD
S

g/C 8/C Years %
Rasio Ratio  Paybagk

5.6 3.9% } ]

8.6 %0 2.3t0 4.8 %

S.1 2.76 8.y
620 3.23 406
3] ' 11
69.1 “.9 2.9

Saving
l‘aa

1,093

]38 to
126

14,290

6,26)
1.827
18,668
16,118

L ¥ |




3.5 INCREMENT A . ENERGY CONSERVATION INVESTIGATIONS _FOR
BLULDNGS

A suevey of all Buildings was made 3t the site to determire the condition of

the Yuildings and to locate areas where huikiing erergy use could de improved.

This srvey resulted in & rumder of Energy Conservation Measures which
were developed into ore overal; ECIP for 8uiking Brergy Consorvation Projects (ECIP
T-1) consisting ofs

¢ Installa 12,500 Bty window air-gonc.cioning urit in the shift foremen’s
of fice in Buitdirg No. 328 and reconnses existing steam heuting faciator to axisting low
sressure stear line. The acdition of thie small dirConditioning unit 10 serve the shilt
foremen will aliow the main Huilding sir-cer:tioning syster. td be shut down durirg
sights und week ends.

6. qu:aﬂ 4 small direconditionin.g urit and airezocled cordensing wrie in
BuiMing No. 135 and <odily exsting Custwntk, .nstal. terperacure centrels and
elecrcal interlock with existicg main dir-cerditioning uit, The addizion of the sme’
dir«conditioning urit 10 serve the red.ved wumber of Yuilcing ocr Jpants during thy aight
ard voekend shifes will allow the main urit 2 de shyt dewn during these periods,

g Inutall slecteoric temperazure progra~rrers to duteingtically ser Sack
the thermostat setuing of the ynit heaters ot 20, Su:k‘ings in Ared A and 13 buildings n
Ared B, For a list of buildings irvolved, we ECIP Tot r \olure (V. The additon of
e gn programmert will aliow the a1t “eatars 20 operate at & lover temaeratire durng

eaght and weelend urocrudied hours.




P T R XY L ]

¢o Ingtall variable frequercy motor specd controliers en the supply an¢
retien fan motors on the variable air volume aic«conditioning system :n Buiic'ng Ne. 26,
The csddition ¢ the speed centrollers will reslace the use o “onstant speed San motors
s itk irlet cumpers 0 conteol che volume of aic harcled by the system. The inlet vare
carrpers recuce the raguired power irput to the motor scmewhats however, adcing
variable {raQuency controllers substantislly reduces the reguired power input to the
rotee.

g Install 3-172 inchés ot nsi,lat.o~ te the urderside ¢! unirsufated loors
174t are over unheated crawi spaces .n Bialdings No. 2, 4 and 6. T-o addition of this
Fsulat on will reduce the buiiding heus (088 Curing the v irter “eating seasen,

L instal) ar entrarce vastile at an exterio: door ¢od litnit the use oLl
0ther @XTCTICr C0Ors 23 eMErpency exiss only, .t e roange honses. Buisings e, 13, 24,
3¢, (€8, 139, 1%, 209, 323, Fe), FoS and P-). The accit on of vestibules src resironung
the ee ! e ther Coars wiil fecu# the anunt of Se i~Litratieor it the winter, thus
reducirg tre ane.nt of bu:d.rg Peat tecuired,

£ sl autarratin temparstLre Sl valhes O gte2 Seatng raciates
i Bulding Nee Le Avex Sand Bulieg Nel Ve Aeed b o thereactanisaly contee: tte
sted T unply. The autematic CONTID] vaives Wil rep'ace ex.sting ~arual shatof! Lalves,
The acthitior 3f t>® gutn™atie teTDesaturs «Hntrd, valves il aliaw {er acsueste spiace

e rNeTItare CONrol. PreverLng overtel ting, thus avirg o the g df $28a,

e
ar
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60 INCREMENT B - EN\E
TES DISTRIBLUTICN SYSTEMS, EMCS

Incremers & is the study of all on-Base utility systerns ane! the censideration

of Energy Monitering Contro) Systems (EMCS).

The on-Base utility Jystems are gencrally in good resair. The systems have
been revicwed and improved in the past for energy conservatisn. The followirg 3re the
erergy Conservalion resorrmentiations Ind conclusions resulting {ro this studys

§- lnstall acditioral insulatior 0 the fugh pressure steam distr:dution
piping in Area 8.

9 It is rot eccromicai to adC additional insulation to the hig~ sreisure
seeam distribution piping in Area A or e low dreswire stedrn isteidution poping in
Area 8.

c.  ftis not economucal 1o install 3 condensute return sysiee n Aren 0.

¢ Contirue the st23im tr3p 2 antenarce prag-am.

€. Insil smaller turbine-griven Yo.ler leedngter puris .n batt Area A
and ired B tolier houses.

{0 inst2ll a boiler biowrows “eat evatarger .n e s taric crain after
the excest steam veniirg from *he 3 s3ig stearn svster is elivunated,

£ nstallation of tuebulaters in Srea A wiste heat do.lnry s et nstilied
a* the present low stea™ load,

5 Cortirue to fron 2or the cerestly inplemening CRILS (0 MLt Cheeste

che o% ('8¢ FIver watC’ Du* %




[ Incorporate in future replacemen? of aie compressors, an air dryer that
utilizes the neat o compression.

I A Base-wide Cnergy Moritoring and Cortrols System (DMCS) was
investigated, but was found 1o de not feasidle at this plant duc to the limited energy
savings whick would de sccomplished, and to the higher than average cost of
transmitting the control aad rezorting signals over the long distances irvolved.

Lecal time clock cartrols are recommended for individual buildings.




7. INCREMENTE (MOD) - CENTRAL AOILER PLANTS
Increment £ (Mod is & program cf mocernization for existing central doiler
plants. HAAP is served by similse central boiler plants in Area A and Area B, which are
eack: abiout 97 years old and located adout 6. miles apart. See Mep, Figure 1, Page 2.
The coal-fired boilers are generally in excellent operating cordition. The
doilers “ave been Jerated due to 0 lack of iar capacity 10 hancie the added particulate
rerova) equiprent. Each steare plant is capablc of mecting the approved robdilization
plan (Sierrs V1), 23suming the elecirostatic prec:pitators with the suiverized coal-fired
Soilers are rupaired or replaced as previous)y planned.
7.1 Existing Plans
ft is recomrende tat the follewirg evist:ng pinns de smplerentedt
& \ocernize the coal harching systems,
2. Continue he program of addng Beuler overfire air sysie~s to the
stoker-fired bailers.
a2 Add 3n oxygen chalyser 10 one borler to Mel) Caral ercess foTauniON
it 00 8 test baiis.
€. Replace the ddove mostered ¢.rCas13%i Sracipitators.
722 Regulis
The following is recormendad or conchded 3y 3 result ¥ the Incre~ent £
(\lec) investigations
4. Diomass. in the lor= of wood, could S durred » te Arca B stoler-
fired d0:lers.  This recrares the acditen of wodd handlime euidven! 15 the prapted

ca) hardlrg sveterr,




Q. Install & cogenerating tur?;ino generatsr in Building Be6, 2-2a 8.
Convert the existing high pressure steam header north of the G buildings to a low
pressure steam headsr connecting the turbine generator o new dht.ribunon piping to
the production duiidings presently in operation.

5. The soot blower controls ihould Se automated.

g All boilers not required to de operated should e placed in 3 true
layaway condition.

g The boiler combustion air to the forced draf: fan shouid be ducted from
outside in the winter and om the uppar areas of the bailer house in the ummer.

§ No attenpt should be made to durn any fuel ather than natura) gas or
oil in the presantly laid-away doilers in Building Neo. 222,

& The existing ash handling systems are adequate ¢ven though they do not
reflect the latest ramoval methods noemally found in plants of this size.

A [nstallation of 3 high temparsture hot water heating system foe
modernization purposes is nct feasidle.

6




increment ¥ develops recommendations that can be used to upcate the

instaliation Basc-wide Energy Systems Plan. These recommendations include changes,
alterations or modifications to systems operations that are uncer the control and
funding authority of the Facilities Engineer.
The foliowing are the recormmendations resuiting from this study:
g Reduce the excess iow pressure steam venting 1o atrnosphere from eich
hoiler house Dy incorporating the following operat:onal medifications:
(1)  Operate the moter driven deacrator feecuater pump with the
surdinescieiven pump on warm stanc®y in both Area 2 and Area B boiler heuses.
()  Reoduce the hoiler diowdewn flows to the rinimum acceptadle
level.
(3 Increase the Arca B Ceaerator and ow pressurc stean™ system
pressure.
b, Programmable time ¢.0chs with teinperaturs setback 3¢ recommencec
for inclividual usldings.
g Water flow restricters are recormenred for the sacwer heacs ut il
change houses and other ureas wheee stower fac.lities are droviced. '
¢ Reballasting, relamping and refixtyzing are ruconwenced for ail
Swildings as replacements are requirec,

€ Acditiona] aming of perdanret i ret trgured,

@)



—— e

9.0 INCREMENT G . NON-ECIP MAINTENAN PAIR_AN

Increment G is the identification of non-ECIP maintenarce, repair and
minor construction projects. '

The level of maintenance presently performed at HAAP js tvpical of a well-
run chemical plant, .

One major maintenance item was found. The mltborz relief valve in each
doiler house low presu.m stear gystem should de impocted for leakage after it has
been determined that high presture steam it required for makeup to the low pressure
system,

It is recommended that an avtomatic tecirculotion control systemn de
instalied in each boiler leedwater pump- recirculation line as a minor consteuction
project in crdar (0 reduca the excess low pressure steain venting. Automatic shutoff of
the recirculation ¢low at feedwater flows above the pumd minimum flow will reduce the
pump horsepcwef requiremonts, which will reduce the turbine exhaust low pressure

steam Slow.
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