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PREFACE

The final report of the Basewide Energy Study program consists of three
volumes. The Executive Summery {Volume 1) highlights sand summerizes the results
of tha study and concludes with sn Energy Plan. The Technical Volume (Volume 2)
inciudes the Exccutive Summary (serving as an introduction endé suramary), sné alse
contuine the technical discussion and justification of the recemmended projects and
plans. The Appendices (Volume 3) contains detsiled caiculstions and supporting
documentation.
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Secstion !
INTRODUCTION AND SUVMMARY

{.1 PLRPOSE

In response to the Nation‘s commitment to energy conservation,
the Army Corps of Enginears (Cof) has contracted with Grumman Aern-
space Corporation to perform a Basevide Energy Study of three forts
in Alaska. The purpose of the study is to produce & systeratic plan
of improvement projects to reduce enargy consumption.

1.2 8COPE

The contract (No. DACA £85.80+C-0010) incluc?s studies at Fore
vainwright, Port Creely, aud Fore Richardson. Each fort is covered
by & geparste report.

This report covers Phases ! and Il of lacrement A gtudv of 104
yuildings, Phase !I1! vasz excluded fronm this contract. lacrement B
studv vay initially limited to the Steam Distribution Systes eith
gudsequent addition Of & heat/anargy balance study of the Central
Hast and Power Plant (CHAPP) and an Enargy Moeitoring and Concrol
Svatem (EMCS). Increment F & G studies were also cdded tc the
contruet and are covered dy this repore.

In this Fort Wainwri{gnt report, currant ssergy usage ls analyased
and a tnt of energy coaservation oppnriunities identified. These are
defined, evaluated, and presented herein am a preliminary plan for
increasing nnorgy efficiency.

The rapart is divided into this Exncutive Summery, a technical
vaolume, and an appendix volure.

The sain Testure of thia report are the tebles of recommendsd
energy congnrvation sctione. These sctions re Cezcribed {a grnersl
13 the technica) volume of the repsrt and the detailed engineering

i @ analiysis supporting these conclurions can be found in Appendiz A for

|
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electrical system modifications, Appendix B for steam system modif-
focation, Appendices R and P for Central Heat and Power Plaat analy-
ses, and Appendix G for Genwral Data,

1.3 DESCRIPTION

Fort Walnwright i3 an Army post locited oa the Chesa River, adju~
cont to Feirdanks in the central valley of Alaska, It includes over
367 dulldings with a total area of over 5.58 million gross sgusere
feet (G3F;., Host of the buildings vere built detveen 1941 and (939,
The Centrel Heat aad Power clant (CHLEPP) generates 400 psig stevnm in
csal-fired dcilers that supply urbine generator sets. [Extractien
steam, currently at 70 psig, from the turbines supplies the fort with
heating stean requirenents through & delow ground utility corridor
(utilidor) distridution system. Eleatrical pover required 1in excuss
of that supplied fronm extraction steam is from the condensing portion
of the turdbines, using cooling pond water for condenser cooling. The
CHAPP provides electricity for this fort and also Fort Greely vis the
Gulden Valley Electric Associstion (GVEA) utility transnission line.
The map in Figure i-1 shows the arrangment of buildings at the fort,
grouped 41ato heating sones used to aid in analysis during this study.

1.4 OVERVIEVW

The following {s & summary of the basfic fiadings of tiis stucy,
including energy cosservation strategies leading to the ensrgy cone
servation plan. Implementation of the recomnended projecis of that

1an could reduce ths nev sources energy consumption of Fort Vaine
vright by over 46% of the PY'J0 Baselline consumption. Taw FY'sd
projected cost of that PY'HD energy could be reduced by 46% or $2.5
millien,

Vith the addlition of a topping cycle at the CHEPP as discusxed
under Alternative ¥o. 1 48 1.4.] belov  the savings would be 58% of
energy and coet or $3.1 million in projected FY'84 dollars.

1.4, Ceptral Heat und Power Plant (CHAPP)

The analysis of Dimewide enelgy usage ehowvs that approrimasely

'=> 46% of cosl input eanrgv im congumed in the CHAPP. THia marsblishes

1-2
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study of tho CHEPP as a most signiicant aren for potential savings,
since & small percent improvemant can have a large impact,

A supnlemantary task to perform a CHAPP Energy Study of the Port
Vainvright CHLPP was added to & Basewide Enscrgy Studv of that Fort.
The studv ebjective was to i{dantify changes =equired to schieve max-
inum plant efficiency based on heat balancea =iudies. The plant is
cperated afficiently within the constrsints nf the existing equiprment
11¢ povar requirements. However, phvsicel changes can de made to
increzse the operating afficisacy.

Turdine parformance basically defines the plant's performance.
Power genarnted dy extraction steam distr{dutect to the Fort is pro-
duced efficrently in a cogeneration mode at n heat rate 0f around
5,000 BTU/KWH, Power gererated bv condenging nrhsust steam, however,
is produced at a heat rate approsching 25,000 HTU/K¥H, and represents
8 bagic inefficiency because of heat lost to the ctnoling pond. Re-
ducrion o1 whis loss §s & primarv objestive.

There are two alzernative paths o maximu=m efficiency in the
CHAPP, assuning the long ter= continuation of the current plant power
produrc:tion requl rements.

Alternative No. 1 ~ The wost efficient altarnative would ds to
install & topping cycle with & high pressure boller ganerating steanm
gor a 1,000 psig nonecondeunsing turbtine gevrerator aet of adbout I XN¥
capecity that wall axhaust {1Rto the existing 400 peig header in pare-
allel with #sis2ing doiiers.

Alternative Mo. 2 - Assuming that Alternative No. J is not found
acceptable for policy r2asons, the existing plan: cin be mage more
efficient DY an alcarnative tet of medifications, mont of ehich would
not be cost eftostive L7 Alternative No. § wvern choaern., The major
proposed nodificationa are ss follows:

o Instill variable g;red fiow cantral for [D/FD fanx, Thete
fans operste at an inefiicient point 5n the fan curves end a
largae reduction in energy is feasibdle

0 Install autarmatic boiler combuertion controls

le4
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o Improve condenser performance by {nstalling automatic tube
cleaning systams in condensers, sharing condenser heat load
betveen operating turdines, and incressing cooling water flow
from pond to condensers.

Since considerations beyond the scope of this contract saould en-
ter {nto a decision on Aleernative No, 1; such as regional electrical
source planning., or plans for the interrelated Fort Greely CHAPP; the
topping cvele option has been entered as an lacrement G ftem, A'ter-
netive No. 2 {s entered in the dasic plan as &n Increment B {sam.

1.4.2 Stea~ Distrjbution Svsten

Assnclated vith the stear distridution system {s the loss of ap-
proximatelv 15% of source energy consumed on the site. In conjunc-
tion with conduction losseés through the Jdesigned insulation of the
distridution svstem are additional losses through uninsulated and
~inimally insulated piping, steam tracor lines that are on shen not
needed, and inefficient pteam ejectors used for sewage pumping. In
the summer, at hane load, l1osses 24 exceed any steam user require-
mente, significantly reducing annual syster efficiency. MNears for
reducing distridbution losses are primerily increasod fasulstion and
sutoratic tracer line coatrols.

1.4.3 Buildings/Other End Users

Buildings and other end users account Jor approximately 37% of
the gsource energv used on-site., HKullding envclopes are, in general,
vell lnsulated with the major exception of basements and floor aleh
edges. Despite atorm windows, insulation, and improved heating con-
teole., enargy congumption ik higher than would de predicted by con-
ventional duilding therral analygis. Much of this Righer corsumptinn
is sttriduted to an overheating prohlem along with excess iafiltra-
tion through windovs that are opened to correct the overheating.
Once the eindow i3 opened, (¢ tends to remein open aven when outtide
tenporatufe drops. This occurs Decaure local hesting controle rasct
to mrintain comforet {n the space amf no inceative {3 taken on tne
part of the accundnt to clase the window, The corrective strategy i

1-8




t0 minimize the overheating prodlem and atterpt o Leep thae windows
shut vhile beat in the building {s on. Overneating comes Zrom vare-
{ous combinations and sevoral scurces such is:

o Supply temperatures set too high ia atr handling systoens

¢ Radiation from radiators without coatrols or with control
faiiure

0 Radiation from building etean and hot water distridbution
systens

0 Radiation from unirnsulated components in mechanfal rooms.

These heating energy Lnputs are superinposid on basic “natural”
heet londs from people, gsolar, and electrical compnnents which ad¢
Up. 18 many buildings, to a requireteat for coolisg rather than
heating for almost $0% of the year. Corrections by additional pipe
ing tssulation aloag with additionsl control modificasions are dis~
cussed in the recomnendations.

Ventilation sygtems are snother ares where large sivings oppore
tynitien oxist. There is evidence of excessivo outside air volume,
especislly L2 variable occupancy of the facilities is considersd.
There is also eavidence of sinulteneous heating and cooling, as well
A4S the ovarhearing prodlem mentioned eariiar. Solutions vary from

o - e o o —

control resets to system modification or ruplacemert. Fan speed re-

ductions and fan epeed cycles offer valuable electrical savings as
¥ell as steam savings.

Inprovements ia lightiag efficiency are fessible and reduction of

head bolt heater usage by modulation with temperature control can
lower e.entrical requirements.




Scetion 2
CURRENT ENERGY USAGE

2.1 ENERGY USAGE HISTURY

Pfrogress from FY'78 to FY'80 is ghown in Figure 2-) as & Junstion
of total ananual Fort Wainwright coal consurption., In order to focus
or Fort Walnwpight energy performance it was fecessary to subdtract
electrical erergy exported to the Golden Valley Electric Association
(GVEA) from the total anpual electricul snergy produced. From FY'73
to PY'€0 the net Tort VWasiawright recduction in coal congunption was
28% overall. 7The heating reduction was 19.8% with a correspponding
coal reduction. O0f the coal apportioned to Fort Wainwright electrie
cal energy production (vhaded portion of Fig. 2-!) there was a 46%
reduction. This «ag the result of x '5.9% reduction 1n ner X¥H of
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flacirical enargy consumption alopg with the ¢losing of the North
Pest Cantral Heating plant. Consequently, the percentage of non €O~
generated electricity produced at the marginal heat rate wis reduced
end the overall puvwer plant efficiency was raised. A heat rate of
19,000 3TU/XWhk {s used here associated vith the upper half of elec-
trical power generstion because heat is lost to the cooling pond.
Tae lower half of elecirical pover generation is in & true cogeneri~
tios sode and is therefore nost e¢fiicient. This stresses the impor-
tancs of slectrical energy conservation both at fort Waiawright, and
Fort Grealy sherr the esporied eLergy Ls consumed, The true ccst of
the UpREr porting of pover generstion ghould aiso be Rapet in mind
relative to sny plans t. sell electiric pover from Port ¥Walinwrignt.

The large roduction {a coal cossumprion from FY'73 to rY'77 is
attributued to Operational cuanges, primarily the reduction in ex-
ported electricity and the closing of the North Post cestral heating
plant, Bota actions garved to sigalficaatly increase the cogenera-
tion eZficiency ¢f the Central Heating and Power Plaat (CHAPP).
dtaer AnUPEY CORMPYAILON actions werw impiadetited in this period,
dut their affect 43 not readily traceadle.

Since FY'78 s seccnd downsard trend in consumplion is ilndicated
thit 18 uteriduted te the Eaergy Coamsrvation investment Frogram
(ECIP) mudifrcations sAnplersntesd in this time period.

This enargy histery foe Port Wainwright is based on the moathly
CHAPP Opuarnting Account records, which appear to aeflsre thz amount
of co8) upportioned to heating. Thesd records reflect some disccep-
ancies buatweud cosl copsumption and matered Stosn Snd are used here
only as approxinations, ix order to shov trands., The heat balance
s2udy of the CHaPP stowed that the eccuracy of whig record may de
inprovad by mere accuprte condensata meveding.

2.2 ENERGY USAGE AKALYBS

A Scp~down analysis wes made of FY'3C energ: uzager st Fort
Yeinwright. The apportionments are approtinacse due to practical
limtezs of mensurecent Locuracy &nd depth of ana. yuis. Figure &-2
shows an overall cos) energy Apporstionment of $7% to heet and 43% o

3-2




HEAT VS ELECTRIC MAJOR CATEGORIES

0T COMY. {wPUT - 2685 x 109 BTu/it
NCT FT, WINRIHT » 2333 X 102 BTUNR

630330

$ig. 2:2 Pors Wasnwright Y00 Soures Energy Detribution

electric. Of this gdurce enargyv, 68.3% 1g apportioned 20 end users
at Tort Wailnwright, 18% to steum distribution, 13% to exported alac-
tricity, and 3.7% to station service electrical. Cost apportionnent
is the same as source energy spporricrment.

A 31%; esergy apportionmant 43 shown in Fig. 2-3. This shows
45.3% of the energy consumed at the CHAPP, [l irdiecates that an
increase {n plant efficiency would procdute sigrificant savings. User
steam s 31.7%, user electric #.H%, and gl distribuction s 1d.6%,
Heat loss reduction and elec=irical usage reduction are the focux of
coaservation in thes?® arman, The 2.6% for cxported electricity has
an offect greater than this nmzil numder would indicate due to its
fmpact on CHAPP efficiency. The impnartance of thig is reflacted in
the 13T for exported elestric (source basis) shoen tn Fle. 2.4,

Distridution of #anargy o « sesscnal tasis is shows in Fig. 3«4,
This ahows the lov efficiency associated with gummer Jparatione. [t
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8180 shoss the relative magnitude of bdoiler and Jondenser locs2s,
fixed 2tean line losses, and an undefined area of usor losses that

hsve deen largely attriduted to excess iafiltration from open vindows
snd other lesks.

2.3 ENERGY PERFORYANCE

Facility and building energy performance is displayed on the en~
ergy index gruph in Fig. 3-3. (Electrical performance in KWH/GSFayr
is 3isplayed deparataly from heatiag performance in KBTU/GSF-yr.

This pravents the power plant efficiency varistions from affecting
compsrison hetveen user duildings and facilities. The diagonals in
rtgL 3-S5 repruscat reference lines of constant sourcy energy if heile
ing and electrical energy are combined. The electricel energy for
the constunt source reference lines is corputed at 11,600 BTU/K¥d, an
sverage usility pover plant heat rate for the United States.
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The eatirs Forc Waiowright facility energy performance for FY's0
is shown et the top of Pig, 3-5. 7To arrive at a net Building aver-
age performance iadex (Ft. Weinwright Site EBaargy on Pig. 2-3),
boller losses and steam distridution losses vere factordd out of the
overall facility index. 7This cmlculated pet duilding site demand
index can be compared with actual metered site demand by buildings
used Dy the Alyeska Project in FY'75. The net duijding site demand
can also be coampared with theoretical building site demand for a
Family Housing (FH) unit und an Enlisted Person's Barracks (EMB) as
derived by building analysis. The building samples approximated
sttaipable target performance for at least 83% of the duilding areu
at Fort Wainwright. This target hes not been achieved, due in large
part to aa 16adility to raduce building heal input to the level of
building heat demand (based 0on conductiocn loeses and ventilation
requireaents).,




Section 3
AECOMMENDED ENERGY PLAN

The prisary purpose of this studv is to develop the recommended
efiergv plan presented in tho tahles of this section. Also included
are amplifying stitenents expladning etch of the ftems in the plan.
Section 4, whieh follows, shows the energv impact of this plan.
Further discussion of the items can be found in the teechnicai volume
wich detailed engineering analvals including cost and tavings
estirates in the appendix voluma,

There sre five tables used to present the plan, one for vach
Iacrament of Stuédv, and one summary table. Thev are as follow:

o & o o

Table 3-1 pressats Increment A Building/User £C1Ps
Tahle 3~2 presents Inc¢remeat B Digtribution System ECIPs
Table 3-3 presants Increrment 7 O&¥ Recommendations

Table 3-4 presents Increment G Projects which de not meet ECIP
eriteria

Table 3-% gummarizes the overall impecet of the recormended
plan,

There are differences detveen thid4 final recommended plan 251 the
project listm published in th final report draf: of February 1941,
Majlor ditfmruences sre 8s follows:

]

-]

o

Liaty have beed categorizsd into Increments A, 8, P, 2 G as
per diraction.

fomn projects have bdeen consclidatnd inta groups to 4t
inerement A ICIP criteria in accordence with eatahlished
praatice,

Sore pragocta have been reviged ax & result of edditional
{aformation poceived during the Increvent P anc G etudv.

J-1
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However, the appendiz was not rewrittan 43 & result of taese
revisions.

New {tom aumbers have besen aszsigned to the projacts of the
final recommonded plan. Hovever, the W, VEC, and WECO desig~
netors from the draft report have been retained as reference
aumbers for tracesbility through the rest of this raport, to
the draft report and to the 1391 documentation and planning
awlready nderwey in Alasgka District.
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Section 4
LNEKGY CONSERVATION CANDIDATE EVALUATION

drseriptions ¢f the recommended energy conservation projects are
discutsed in the foilcsing subtections. They wre dividec into two
catogories, electrical and steam, The identifying project avmber is
giver with each project as a convenient Croys referencey to the tables
ana text of this report. ¥ designates & Mon-LClP project Jor furt
sutuweright, WEC designates ar ICly canotdase, and VECO dosignates an
energy conseratlion OpPOrTUnATY AOT Vet fimslized OF classified. A
detailed anstlyvsis for each item is supplied in Appencices 4 and 8.
Al ter completion of this work, an additional tausk on the Central
Neating and Fower Plant (CHAPF) was started. The prolisinary work
that interfaces with the CHLPP Reve been lett 42 this section and the
appropriate apperaices. Tue results of she CHETP study are discussed
in Settian &,

Since many of these analysces sere complesed using FY'79 consumpe
400 Lipurey, the percensages =ay not agrece exactly 2n tne dinel
SUPRArY, 7he SuUTSRPY sas Ctmpuled using FY'O0 coasumption that was
ssae sveilatle Juter (n che prograr. Tae savings arv listea in the
surzary A% & percertage of the Fort Luinwright Juel. Tne Sa&VANTS re
a.80 £aCTn ¥ & perientege of °he totul fuel, which incluner alectri.
cLl crargy celiveres 0 the local veilisy.

Initied LoeNTILLE3 PPOterts AFe ahown on lables del 20 d-3.  Trd
SLTLACS are purcuctege of Fi KO fye) used oy FOPt bulinspightt. wro-
Josty on Table d-3 nave teen srriagec di ffwrently in the b2 2utive
Susrurye Frogevt Kol and ded Lave osed Rept 4n the nrone FIIP, lIncPee
mens } crtatori. Vel Yiew Pec: wmade JAPT O the CHLIT Ln the lhucres
ment b eLteapory e Weld hir b pm tdiren sitn Li(el fROR Takie le) 2k
Are 20y B0t 1 single Jurrensrt o ftec.
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Section 4
BASEWIDE RECOMMENDED PROJECT

This section covers Incre~ent A & A projects entered in the plan
vith the exception of the CHEPP Incremnat B projects covered in their
own Secrion 8. Increment F & G discussion is in Section 6.

In thig section, the groups are neparatsd jnte electrical! con-
servation projects, all of lncrement A, and hedting steam conserva-
tion projects of doth lancrenents A & D.

4.1 BLECTRICAL ENERGY CONSIRVATION PROJECTS
4.1.1 General Digcugsion

The site visits and examinetions of various duijdingr and fecils
iting at Port VWaineright have resulted in sr assessment of electrical
energy flovs, utilizetion, and consunption.

Significant improvements are attainable in lighting syectome &nd
resistance heating (4n the form of sutomntive engine bdiock heating in
wvinter). These improvements are typically generalized, due to the
enormity of providing detifled installation dasigns for aumercus
locations and unf{que conditions., Nator lozds have besn fdentilied
sad reported under Mechanical Systems and CHAPP Station Service as
fan, pump, conpressor, and cther loads. Ae such, &ay fan or pumd
losd reduction will sutormaticelly reflecs a proportionsl reduction in
the motor 4Arive.

To nsesign & roasonable costi/R¥H of ¢nergy, & thermodynamic bale
ance add rate analysis wse performed, desed on energy reductiont oC-
curring at tho marginal heat Pate of 19,000 BYU/KWYY of conaumed coal
vithout useful hest recovery. On this basic, ve estimate J¢/KwH
(PY°79) to be resconable. This is escalated at 10% anruslly as
{adexed to coal price forecasts. Estiniton for installed costs vere
based on PY'TO rates, ¥ith annual 6% escalation to the year of con-
struction.

4-1
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Simple peybacks vere computed on & basis of FY'83 instelled cost
and PY°'84 38 first year's savings.

§.1.2

Rocoma!gdaegggc

iz recommendations for energy conservation are identified. All
are calegorized as Increment A items. Brief descriptions of these
proposed projecls are as follows:

o

'\.,\

Ls Inprovement - igted Mon' sckg (VEC-8)

{ncandescent lighting fixtures should be replaced with
f.uoroscant fixtures in corridors, entries, toilets, and
clomets. Approximately 40 watts of fluorescent lamps will
raplace tvo 80-watt incandescent lamps.

Connolidated Lighting Improvenent - Hangar Pacilities (VEC-6)

The support areas of esch hangar are typically tlluminated
with iacandascent lamps and should bea replaced with fiucres-
eans 2ixtures., In this spplication, the evaluation is dased
on using a €0-wa2t fluorescent lamp to replace tiree $0-watt
ineardescent lantps.

The hangar main tloors generally utilize High Pressure Sodium
(HPS) tllumination. The lights wers found to de on for 13 to
14 hr/day; much of the time thig space vas unoccupied. It is
recomnended that tvo-zone programmadle coatrollers be {astal-
led to provide reductiocns of one-third to tvo-thirds total
space {llumtnation during periocds of low occeupancy.

Head Bols Heater (MBH) Energy Redystion (VEC-7)

The averige vehicle engine beater utilizes 600 watte and
freuently pluge Snto urRccatrolled or Cempurature svitched
receptacies, accounting Sor an estimatad cover 3-1/2 nillteon
K¥H annual consumption &t Port Wainwright. This lavel can
0o reduced by aimost 89% by using & power proportioning de-
vico at each receptacle cluster. 1t should be thermally
sensitive, reducing through=put from 600 watts et ~30°F 20
zoro power at 10°F cutside air temperature.

4-3
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In sddition 1t is recormended that Port Yaineright:

» Promote the use of dattery heat-pads and insulated covers
to enhafceé craaking pover

= Promote the aeed for properly tuned and winterized engines

« Investigate developrent of inexpensive asuiomobile wind
braaks or protaction

Lighting Inprovements to Pamily Housing (WEC-8)

family housing accounta for over 1l million KWH/year, or some
2333 of the total Port Wainwright electrie consuaption. The
iacandoscent lighiing consumption in the dining room, three
bedrooms, and basement, which accounts for 4.23 million

K¥H /vear, could be reduced significantly hy use of fluorescent
2ixturas. The resulting savings of 3.23 million K¥WH offers
sttructive economic and L/C feastbility,

Convaraton to HPS Lighting (¥EC-10)

Many shops, warehouses, utility bdutldiags, plants, service
facilitinas, and food services currently utilize incandescent
lamps in open typs luminaires. The incandescent lamps (eith
efficacy of 20 Lumens/wett) are relatively short-lived and
freguently poorly maintsined resulting in lighting levels of
10 to 20 foot-candles. Yost such arees Rave celling heights
tn the 12 to 20 £t range.

A progeam of replacement with KPS lov-glars, setled lumi-
aaires, specifically mutted for iowv day installations, is
recommanded.,

This type of installatsjion will result in:
e Better lighting w#ith 60-70% energy raductinm
« Far loager lamp life

= Satter aystem luven depreciation due to dirt reduction &ng
nore favorable lamp charscteristics,

de3
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o

o Exterior Lighting lmprovements (VEC-13)

Hany of the outxide lighting systems are incandescent or ’
mercury vapor luminaires. Replacement and conversion to HPS
lighting vill reduce energy consumption by an estimated 80%,
which w{ll gseve 1.} niliion KWH anaually. Thig does Rnot
include any savings already realized by the ongoing Port
Wainwright E.C. program.

13

To reduce iait{sal cost, conversion of mercury vapoer lurinsires
to HPS rather than replacement of the luminsgires, is recon-
mended. The existing fixture and dallast would rexain intact.
A conversion kit would include an NP8 gtarter astembly, capace
itors, new lamp, and poesidly & socket extender.

4.1.3 Conclusions

The electrical saviags ¢overed hero ware derived from analyeis
of the hest potential targets for enargy conservation. These users
cossume 43% of the 48 willion K¥Y consumad aznually #ithin Fort
Vuineright. A saviags of 10.4 milliion K¥H is anticipated, or tlmost
27% of the total distributed electricsl anezgy. Yhen {(mplemented,
thin total would be reduczsd to some 38 million K¥YH (assuming aero
growth in facility or mission requiraments).

The six reccmmendetions offered hereia provide a wmajor share of
the attainable electricsl consumption reductions. Virtually all of
the buildinge of Fort ¥ailawright offer some potential energy reduc-
tior. through use of higher efficiency light sources aad reduced or
controllable “on=timee”.

4,2 HEATING STEAM ENERGY CONSERVATION PROJRCTS
4.3.1 General Discugseior

In the search for steam congervalion, both distridution and users
sarn surveyed. In the course of this survey, the CHOPP alec becare a
subdbject ... <tudy. Siace the potintial for savings there is sigaif-
feant, 1t in tovared separately in 8action 8.

4-4
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fn the atudy of the stear diseribution system, it was found that
there are savings opportunities in fastallation of additional iasula-
tion; installation of automatic controls for steam tracer lines; and
replacerment of stasm by electricity for pumping sevage.

Wost of the RCIP implementation e¢ffort accomplished to date has
tean ia the user butldings. The tvo most significant sccomplishments
have been in inmtullation of dutlding iasulation (includiag storm
windovs and doors) and in instsllation of heating controls (primarily
on steam radiators and convectors). However, the full potentiasl save
iags from the additionel insulation have not teen realized since the
corplez steam control prodlem (causing overneating) had not been
fuliy solved.

4.2.2 Recommendgtions

The recommandations for energy conservation in the steanm ares
outside of the CHAPP are as follows:

4.2.2.1 ment ujld; lters

o Iimers/Night Shutdown HEV Svatemg (¥EC-2)

., The ventilation provided by the Heating and Ventilation (MEV)
2" system can ba shut off at night. Automatic timurs wil) proe

vide the signal to do this function in the major military o

dbufildings. Electrical and heating savirngs ¥tl) resalt,

o Jvo-3Speed Motor Convergsion, HEV Svatam (WEC-3)

The total air floe in mos? duildings {s basad on full load
. heating requiremeata. Much of tha time there ia rere or pare
/* tisl occupancy in many parts of the duilding. Variatle or tve
' levels of flow by motor spavd control is recommancded, This
s0uld result in electrical and heatirg savings.

o Jasemens Piping Insulaiion (¥EC-0)
The dasements of the Family Mousing units have nenv uninsul-

7 ated hest sournes. Thece consist of steam supply systen
wuiprent (in the mechanjcal equipment room), condensate

4=8
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return lines, and domestic hot water linea. For the warmer
half of the year this heat loss to thz2 bessment represents
& net penalty. All thase lines and components should be
insglated,

Gonvarsion of Satpoing gontrol to Demand - KAV (WEC-11)

Hany hdeating and ventilacing (HAV) units heat the supply air
temparature to &4 set temperature, indepandent of whas g re-
quired in the rcoms. This contributes to overhesting. It is
recommanded that the control logic be ¢hanged so that the supe
51y air temperature responds to the demand of the yoom, thus
decraasing heating energy. Details of this modification
varies from using a typical room temperature, to using & mixed
exhaust air temperature ac the demand couatrol point.

inaulate Basement Wallg (WEC-14)

The well insulated Family Nousing unite lose almost half of
their heat through the bSasement walls. It is racommended tha:
thess arcasa de insulated. Determipation of the best nmethod of
fasulation needs further evaiuation in order to astermine the
mogt cost effective ingtallation.

t v W & tn Floor fdges (WEC-1$)

The barracks iose about one quarter of thuir heat through the
besement valls and from the coacrete floor slads tc the ex-
ternal walls. The basement walls present the same prodlem as
the WEC-14 project for YPenily You ing. These valls should de
tanulsted 40 addition to the coacrets floors. The floor 10
well loes has several additionral altersate faguloting ap-
proaches. Ixternal tagulation fe¢ preferred. IAgain, addi-
tional anajysis is required ir order tc emtablish the moae
cast effective {mpstallation.

Brovidn (ov FPregsure Steam for Moss Leyndry Applicetions (V-3)

Nuch of the laundry heating requirementa can bd» provided with
lower pressure steam than the present 200 peig zoures. ‘uring

46




the survay, thig poseibility vas verified by facilities pere<
sonnel. 7Pixing the controls to the original configuration
*i1l allov Zor the dual use of high and low pressure stesm.
fneigy savings result by extracting the low pressure stesam
from tae turbines after the steam has contributed to the
gensracion ¢! alectric power.

o Rginsylate Vater Tunk Near Building 2108 (N-4)

The inaulation on thir water tenk is wet, causing greatly
incressed neat loss. Ihis prodblem was uncovered by the infrse
red pictures provided by facilities personnel. This tank
éhould be reinsuleted.

4.2.2.2 lacremont 3 (Digsribution System) ltenms

o Stem Tracer Automasic 3hutecff Valves (WEC-}!) '

Nogt of the thres miles Of steam tracer lises carry lino stoanm
all year to privens water and sewvage lioes from freasiag. Por
half the year the stead can be uutomsaticully shut off since
thelir freese Srovection mervice is a0t peedad f3¢ above {reez-
iag conditions., Automatic fa1l safc temperature sensing
valves are recommended for this shui-off fuaction.

o insulation of Uninsulated Steem Lingy and Planges (WEC-4)

There is & small portion of the stoem distributioa aysten

wvhers thore are unissulated lines. In addition, many unin-
sulated flanges exist, 7Theso account for & disproportionute
heat Joss. 13 {3 recommended that these a7eas e itsulated.

o Reingulate Steam Supply Piping (VEC-12} o,

tn the steam distridution mystem, the ALgh temperature siaean
supply lines represent most Of the distribution system heat
loss. 7These pipes sre under insuleted secording to new Army
standards. Justification of these nee etendards are confi?med
by 31fe cycle cost analysis. It is recommended that additinn-
al tnsulacion de acdded to thuse pupply lines. An anulystis of
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insulation methods, labcr and foes, in order to detarmine
least cost, is recommended.

o Add Electric Sevage Pumps at Tgn Sevage Fieqtors (W-2) v (

4.2.3

Pive sevagn pump stations use sceam to eject sesagy from tsnks
by potitivd displacement. ThRase pump stations theredy lift
the sewige up to the next pipe for gravity flow to the final
collimction Location. This pumping aciion with steam $3 very
energy inefficient., It is reconmended that small electric type
sump purps be added to the svste), leaving the steam ejectors
as 8 dackup for unusual conditions.

Coagggijgns = Tota) Base Steanm (Trerma] Energv) Savings (Oute

3ide 0

The coal savings anticipated dv (mplamentation of these asteam
conservation iteme 1 approximately 19% of the FY'80 Port Vaisvright
consurmption (vithout GVEA export).
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Section 8
CENTRAL HEATING & POWER PLANT (CH&PP) ENERGY CONSERVATION

S.1 SUMMARY

A supplenentary tagk to perform a CHAPP Energ? Study of the Fort
Vatawright CHRPP was Added to a Basevide Enargy Study of thet For:.
The study objective wvag to identify charges required to achieve maxe
imun plant afficiency dbased on heat balance studies. This section
covers results of that supplementary task.

The CHOPP gsuppiies Port Wagnwright with electrical power and
heating stean currently distriduted at 70 psiz (reduced from 50 psig
48 a8 interim result of this study). It also supplies Port Greaely
sith power via a F0-mile utility tie line, and supplies power from
excess generating Jcapacity to the local utility.

Six active coal-fired doilers rated at 150,000 1b/kr are used to
gonerate 457 nnig tesm, Four sctive turdine generaionr sets are
available to generate electrical power. Normil wvinter operation is
with thrae boilers generating up to 300,000 lbd/hr stesam and with tvo
turdine. generatnrs gensrating up to 12 Y powsr. The plant fig oper-
ated efficiently within the constraints of the existing equipment and
pover requirements. However, physical changes can be made to (8-
cretse the oparating afficiency.

Turbine performance basically defines the plant‘s performance,
Pover generated by estractios steim distriduted to the Tort is pro=-
duced efficiently in & cogeneration made at & heat rate of around
8,000 3TU/RKYH, Power genmnrated by condenrsing azhaust steam, hovever,
is produced at & heat rato approaching 23,000 BTU/XWH, and represents
a basic inefficiency bercause of heat lost to the c¢ooling pond. Re-
duction of this losa is & primary odjective,




There are two alternative patha to maximun efficiency ia the
CHAPP, assuming the long tern continuation of the ¢urrent plant sover
production requirenantse.,

Alternative No. 1| = The nost efficient alternative would be to
instell a topping cycle with e high pressure bdoiler genersting Bteanm
for a 31,000 psig honcondensing turbine generstor set of adbout 3 MV¥
capacity that will exhaust into the existing 400 psig header in para-
1lel with exlisting boilers. The renaining power requiresents would
be generated on sxisting turbine geaerator sets, with mazimum extra-
ction providing distridbution steam to the Fort apd minimu+a exhaust to
the condensers and cooling pond. A preliminary estinkte indicates
this nodification would cost about $8.4 millien with a paybaci of
aine yesrs.

Alternative No. 2 - Assuning that Alternative No. ! is rot found
acceptadle for policy reasons, the existing plaat can bde made mors
efficient by an sltersative set of sodifications, most of which would
a0t be cost offective Lif Alternative No. ! were chosen. The major
proposed modifications are as follovs:

0 Ingtall variable speed flow control for ID/FD fans. These
£a2s operste at an inefficiant point on the Jan curves and &
large reduction in energy is feasidle

o iamtall sutomatic bofler combustion controls

o Improve condenser performaace by inetalling automatic tude
cleaning systems in condensers, eharing condenser hest 1oad
between operating turbines, and increasiag ccoling water flow
from poad to condensers.

In addition to either of the ahove slternatives, efficiency suuld
also be gaiced by modifying turbine controls, theredy alloving & re-
duction in distribution dressure of heaving steam to 50 paig., Con-
verting the vrole plant to high efficiancy lighting, and noditying
controls on the No. § turbiae to allnw simulanecus extraction at 30
psig and exhaust et 10 psig (to provide in-piant steam {n winter) are
turther modificstions to be considersd,
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Thare are additional minor modifications that may be made ss
sentioned 4n the report, dut the savings ara Losignificent 4in come
parisons to the foregoing recommendations.

Total potential savings vith the topping cycle would bde approx-
imately 25% of Port Wainwright CHAPP total FY'$0 coal consumption;
total potential savings with Alternative No. 2 would be approximately
13%.

$.3 STUDY FINDINGS
Study of the CHAPP yielded the foliowing findings:

0 Almost half of the energy used at Fort Vajlnwright {s consured
at the CHAPP., Therefore, that plart's operation is of prime
interest for Yort energy coaservation

o About half of the current pover generation is cogenerited ef.
f1ciantly at adbout 8000 BTU/KVH, This includes most of the
pover required at Port Wainwright

0 The other nalf of the current power gensration ig from con-
densing turbines at about 19,000 BTU/X¢H. This heat rate Ape
proaches 35,000 BTU/XWH when station esei'gy is apportioned.
Tais half 1acludex all of the esported energy and u smuller
increment of Port ¥Wainwyight pover

o Flo¥ through the turdinen generators defines most of thd hLeat
delance

o ELaargy to the c¢cdooling pond defines the basic plant
inefficlency

o The plant i3 operated sfficiantly within the given physical
constraints

0 The ateam cycle i efficient and leaves little opportuanity for
stedn saving improvements

0 Current operation of furbine inlet conditions higher than
nameplate ratings e afficient and ahould de continued

0 Current operstion 02 turbine exhaust pressure highey than Jdee
aign point is inefficient and efforts to jowver Lt should be

ezpecited
8=3




@ 8.3 STRATEGY POR CHaPP EFFICIENCY IXPROVEMENTS

For the Fort Walnwright usege portion of the CKRPP energy produc-
tion, tvo basic steps are recomnended:

1) Lower distribution steam pressure from extraction turbines to
$0 p2ig, and use No. ) turbine sxhaust atesm at 10 psig for
deserator heater anc hot process water tregiment steam PMee
quiremeats. Theae actions wili fncreass the amount of elsc-
tricity copgenerated by usable iteam.

2) Lover stitlion service electrical power requirements by use of
more effliclent lighting and variadle speed drive on 1D/FD fans
and possibly other motor drives.

Accomplishment of the two foregeing reconmendations wili almost
talance Port Yainwright steam and elsctrical requirements (optimum
cogenaration) {ndepsandent of ouiside requiremgnts.

A problem arises with ragird to energyv conservation for that por-

tion of power, above the Fort Weinwright reguirements, that {s ex-

6 ported from the fort and ig gonorated veary inefficiettiv., In the
past, this pover has nominallv gone to Port Greely. In the future, &
subztantiel portion will be going to the pudlic utilitv, The ques-
tion arises as to how capital costs for energy congarvation fn this
category could be paid fer, gince tha current pricing policy enlv al.
jows for charging differentisl fuel costa. 8ince this is a policy
Question, it will be }of? opan and cdiscussions »ill be baged on pot-
ential coal savings from the technical aspeces.

The primary {refficiency at the Fort Waineright CHIPP arices from
the heat wasted Ln *he ¢ooling pond. Thera are two potsible approach-
es to & golution for this proudlem:

1) Wininize the cooling pond utilization by installing a properly
sized topping 2vcle (high pressurs atesm, adbout 1000 psig,
through turbines to 400 psig heeader, and then through existiag
turbines to distridution pressure)., This vili increase the
electric generation from the roguired erxtractior steam to o

@ level that almore eliminates condenser exhaust vlov.
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2) Tho alternative {s to mazimize efficiency of the present cone
denser/cooling pond operation by increasing condenser cooling
eirculating vater fiow; providing automatie cletning for ¢one
denser water tubdbes 30 they ¢aa be cleaned daily: increasing
hent exchanger effectiveness; and lowering the tenperature of
the cocling pond by sprayiang

Either of the tRhese spproaches wiuld have benefits for the small
tmount of pover raquired by Port Vuiawright {n excess of & bdalanced
powarsto-extraction ratio, and for the large arounts of pover for
Fort Greely and GVEA (a1l of which is generated at the high cost rate
with condaenging turbtines).

8.4 RECOMXENDATIONS

The specific recormendations for increasing plent efficiency,
presentad here, are further discuseed in the Technical Volume and
Appeandices F and F. Selection from among these recormendations
migt be nade within the alternative qtrategios discussed in Subde
gection 8.3,

These recommendations include the following:

1) Lower axtraction (distribution) steanm pressure %o 80 psig and
mdify turbine controls &s necessary (it is understood that
sontrol hardvere 13 oA order). For any user requiresments thet
are not met by the lowersd steam prassure, provide an alterna-
tive salution, The large overall savings poseidle by this sce
tion vil)l be compronised {f small users dictate steam d1stridbue
tinf pressure.

2) Dese the No. ) turbdine for all 10 paig stean requirements with
the rext of the Jdo. ! turbdine on 80 paig ezxtraction. It {s
necensKry to correct control problems on thig turtine to en-
able operation, since the turdine reportediy cannot dbe run
eith extraction and 10 psig exhaust at the zame time. a0,
provide accurate metering of 10 peig nteam g0 that its tlovw
can he controlled to match detersato? hester, hot procoss, and
ia~plant heating requirements.
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4)

S)

6)

7

)

Provide variable speed flow control for iD/!D fans. These
fans are ¢ prime uvesr of atation sorvice pover. Almost S0% of
taeir current uscge can de saved by varisble spsad control,
gince thay operate most of the timo in an efficient range of
damper/vané control dut nust retain capacity for full load
operation. An engineering optimizatiocn study is required %o -
select from the aveiladle optimas. Variadle froqucncy control
is the recommended candidate,

Continue the pregram for conversion to high efficiency HPS
lighting. It should be expanded to include & lighting en-
gineering study to adc svitching capacity for non-salety
lighting, and o supplement the changeover to high efZiciency
lighting by certityiag that the proper light level require-
sonts are deing usted rather than direct replacement of existe
ing lighting on a fixture by fizture basis. Over 30% lighte
ing energy reduction is possible.

Continue afficient operation cf Boiler Feed Water purping use
ing the 125 bp pumps &3 {n currently bdeing done., Furtasr
study of these pumps 18 recomaended to deturmine whether coet
effective means 0 minimiza throtiling loswes are availanle,
such ag additional gsmaller pumps or variable speed on ono
sotor or turbine drive.

Miscellaneous pumps may offer opportunities for edditi{onal
savings since sormal operation ot thu plant uses one pump for
each plant function operating over a vide range o0¢ tlows.
Therefore, ve presume Opar&ation at iow lowdsg s inefficient
and smaller step punps may be indicated.

Continuve improvements in metering, with omphasis on calibra-
tion and proper location of Key neters. 3:resx sccurate mater
reading and log teking for the key meters. l'ze key meter {n-
fornation for monitoring 4And maiastaining plant operstion at
pesh efficiency.

fngall automatic doiler combustion controls As wis recon-
aended by Black end Veatch. Use of Oz and combustibies mon-
itor as feedback control t¢ recommended,
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11)

12)

13)

1d)

Use both condenser cooling circusating vater pumps on oper-
ating turbines at all loads when condengser #xhaust is &dove
design pressure.

lavestigate the potestial for manifolding circulatiog water
pumps 8o that off-duty pumps could be used 30 increase flow
through cperating condensers. An optimizatiosn study is re-
wired to datermine the proper number of purps {07 e€ach opar-
ating condition,

Continue {mplementation of the projuct to enidle use of vell
vater for condenser cooling.

Instail an automatic condenser water tude cleaning system in
condensers for summer use. This will keep heat exchange to
mxirun effectiveness.

Instal) a feedwater beater 0 increage the {low of usesdle
steas through the turbiaes.

In liev of ltems 3, and & through 12, install 8 high pressure
toppiog cycle of about 3 MV capacity to elirinate pond losies.,
Thic system would require & siziag study afier s polisy 40ci8e
ton on fuading and long-range utility plane. It would cost
about $8.4 mtllion and have & Bife year paydack, dased on pra-
ismicary estimates; it would ulso extend the life of the powar
plant.




Section &
INCREMENT FaG RESULTS

The Increment FRG portion of this coatract was formalized after
submittal of tho Basewide 3Studies Pinal Report Dratt. One task re-
agiasag to ba done &t that point ves to make recommendations relative
to an open Lten energy conservation opportunities, "WECO," list
published in the draft report. Those items where recommendations can
be made have heen incorporated in Section 4.2 and in this section, as
sppropriate, elong with some other candidatas identified in the
course of Incremant PAG studies.

6.1 INCREMENT G ITEMS

Two iftems are contered in the Increment G category as Judged nrot
to meet ECIP? critaria. Brief descriptions o0f thesc (tems are 88
follovws:

o GHAPP Topping £

Tais project has deen descrided in Secticon 8, aa & major
result of the CHEPP study es Alternetive No. 1. While the
gsunierical ECIP criteries are satisfied by this projesct, it
vas Judged 0 %e outside the scope of & sormal Fort
Vainwright energy coaservation project and ao is entered
here in lacrement G.

o Ine ¥onttoring Control System (f

A requirenent for Increment B of tals contract was to
develop &8 EMCB Syuntem for Fort Wainmwright te the Tri-
Services NAVFAC Type 8pec TS«13941-8., 7This project vas
e¥tluated and found not to mest ECIP criteris and so is
itsted as an Incremant & project.
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This BMCS project is not recommeonded for Port Yainwright for
the folloviag reasons:

- Automatic energy conssrvation control modificetions cgn de
readily implemented with local control such as prograsmabdle
controllers or smart clocks., These syatems are simpler to
maintain and would provide & significant part of the
savings snticipated from an ENCS

= The state of the art for EMCS (s presently undergoing sig-
nificant changes. New government gpeclifications are influ-
encing the industry. Much triad by fire is deing expar-
fenced ia systems recently installed and expectations are
aot deing realized. Prohlems {n softvare, maintenancs,
{astruneatation, and reliability adbound

« The remoteness af thae Port and the {anherent difficulties
in odtaiaing replacement parts angd pronpt, good technical
support nust be considered

« The Honeywall AD 1000 Syutcw already installed can be
expanded to cover useful K.C. functions at less cost

ft 8 recognized that an EMCS could be 4 useful tool to a pere
s08 tPying tO mAnAge wnergy ussge at Fort Vainerignt, as-~
pecially by providing useful manigement information. 1Instale
l12tion of cuch a system wouid require formealiszation of the en-
ergy ranagenent and eontrol function and training of oper-
ators to rur the systom. It {8 c¢onceivable, but not apparent,
that tnle activity could be an asset., Ve recommend that
prerequisite tc the initiation of a new EMCS should he the
inetalistion of &n on site energy manager/controller vho

has detersined, on a practical day to day dasis, what cen bde
and 13 to be controlled snd vhether a nev ENCS would be of any
yse in hig jo» nf controlling energy. 7This study ahove ho¥ to
reduce energy usige by 46% without an ENCS. Purther potentiel
savings by an EMC3 cannot Justify the high costs of the nev
gystem. Vowaver, the energy mansgement and control function




0O

is legitinate and should be impiemented dy personnel rether
than systems at this stage of developnent, with possible as~
siatance of the AD 1000 system capability.

4.2 INCREMENT P ITEXS <« O8N PROGRAN

A genaral opirion is that Increment ¥ category £.C. Iters falling
wvithin the Fecilities Engineering dudge: hava too much corpetition
for funding and s & consequence vill not get implemented. There-
fore, vhere possible, such items have deen consolidated ints ICIPs to
raise the poteatial for accomplishment. There are, bowever, things
that can be done best on an ongoing btasis under local control. The
scope of thete Ltems cannot be totally defined or budgeted for, but
guidelines can be set 20 prodlems can be identified and resolved when
they are found. It is suggested such a locs) program can be successe
ful with the provision of knowledge, maopowver, and funding with
sacourntadility,

This report with its racomnmendations and especiaily its backe
ground technical discussion {s a first step in providing some of the
knowledge required, supplemented with E.C. training as it is
avalladie,

Furtaer, in order to detter impleacnt the energy madragenent
function, it is recommended that dedicsted funds de allocated £or use
By & enall part of the Pacilities Engineering organization edere
eneargy sanagement and conservaction vould be s prisary role, nrot dilue
ted by other maintenance duties. Along with thig functioa should ba
resources; authority to take sction and sccountadiiity for dproducing
results in seting, odbtaining and maintaining target energy
reducticns,

A reasonable starting budget for such 4 function would de adbaut
4% of the energy bdudget. A dedlicated energy conservation trained
engineer is sodn a3 & full time requirement to identify prodlems and
appropriate solutions and direct corrective actios with priority
sccess to waintenanice manpowar required to take actiion. An fwplemens
tation fund s slse necensary. An estimetad $50,000/venr matorial

‘:’ budget vith an engianer and the equivalent of two mechanics {s




suggested As & starting point to explore this means to sustained
anargy cogt ssavings.

Tratoing in enorgy conservation is also seen as & Becessary step
for managers, supervisors and engisears ard possibly selected mechan-
ice. Unforturately, useful training with an E.C. focus is aot too
eidely aveiladle. There are too many diverse sudjects that must de
covered 1o some depthi. In addition, each facility teads to aave its
ovn unique set of probiems. Thus geaneral courses doa't always apply.
On the jobt experience at solving thasnm problems is probably the best
aupplement to availadble training.

Inplementation of the recommendad EC1Ps are a necessary prere-
quisite to maximum £,C. at Fort VWainwright, however, the full potene
tial cannot ke reajized from thut alone. It seeds the sustained OAM
activity as ®ell. Thery are some significant actions that cas be
taken even dafore the ICIPs are in place to attain a portion of the
potential eavings. Reeding of the technical discussions ca the var-
dous ECIPs will provide background Raovledge 8ad &nsight to supple-
amnt the following list of recommancded Iacrement F, OkY gctions.

o [Iluorescent Lighting Improverent Program (WECN-1)

Improvemeants recoemendad fnclude rPelamping and reballasting
with Power Saver alternates, wvhen onisting coeponénts require
replacemant due to failure. Qroup lamp replacement it slso
recomnended over spot lamp replacement since it {9 nore ece
ononical, maintaing more even illumination, and permits &
nigher desiga Kaiateaance Pactor (UF), Thusz, 10-18% fewer
lanmps may frequeatly be inatulled whije maiztaiaing the samw
average illunination as compared to spot replacement. This ia
considered to be &n GV type program under lacrement P type
projects.

o Lamg On-Time Reductjon (YECO-9)

Sacessive lamp on-time csused by lighte-o0n during periods of
buildisg or area A0n-occupancy Tay be responaidie for an ap-
preciadle amount of lighting energy. Voluntary manual «f=-
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forts to shut lights of2 appear to be effective at fort
Vainwright. Hovever, there vera conditions odserved where
lights vere on vhen they dida't need to de. It is recom-
agnded that the on-site O8M activity include means to provide
seni-~automatic svitching capadility for sreas whero it would
be appropriate.

Twvo types of semi-automatic svitching systems have been uaed
with significaat success and reasonable paydack. Both timed
switches that require manual turn-on with autematic furn=-off
and clock activated controles where regfular on times are in
forca can de effective.

lncendascent Lamp Reductien (VYEICO-~9)

It is recommended thst an ongoing OAM program bDe eetabdlished
to replace incandescent dulbs vith fluorescent fixtures vhea-
evar pracitical, Genwrally thies impiies dulbe that remain on
for one or more shilts per day. One watt of fluorescent can
replace 3 or 4 vatts of incandessent for & eignificant overall
elmctricel saving vheon the numerous locations are added up.
This modification vaa recommended as an ECIP for Family Hous-
i8¢ becsuse it was possible te scope the job whera the same
conditicnn exist ia many unita. However in the silitary
buildings the scope is difficult to ansess because of the
diversity of applicaticns. Therefore it is dost handled under
cn site control 8§ an lncrement ¥ ongoiag progranm.

One aret vhere this action applies is in (83 Ammunizion Stores
duildiage (2202-7) which utilize incandescent perimeter light-
iag that is ewitched manually by security guards to provide
righttime Lllumination for an estimated 44G0 hours per year,
Thirty 200-¥att lumisaires per duilding sustain & total demand
of 36 K¥ while consuming 158,460 KPH annuwlliy.

it {8 recommnided that alternate luminaires be roplaced with &
70 vatt HPS outdoor type luainaire similar to the O,E. “"Vint.
®ite” unit to provide germeral itllumination on the (3) long
siden of each building, The remaining incendescent fizlures
would be manudally operated only under emargoncy conditions and




thus meet the intent of the specification for the Ammunition
ares.

An annual savings of 122,300 KYH is anticipated, 2)loving &
gimple paydack of 9.4 years from the first cost of $31,000.

High Efficiency Elggtric Apparatus

It is recommended that replacement of failed clectric ap-
parstus be made usiag high efficiency equipment. Based on
1ife cycle costing, the nigher efficiency anergy saving xore
than compensates for the premium price of such equipnent.
Specifically, greplacement of motors, transformers and fluorese-
cont bdballasts should be done on this basis.

Thermossatic Valve Control (WECO-3,4)

Taere sere sevars)l unit heaters and radiators that did not
have thermosts2ic valve control to shut off steam to these
units. Thase all nead thermostatic control to prevent overs-
heacing &ad enargy waate during moderate veather,

It {8 recommended that the unit hesters bave a stean line
vslve coantrolled in sequence vith the thermostatieally con-
trolled fan. An override Ls required for frseze protaction
that will sensd freeze conditions and malintain 32021 on the
enil (Ogantz Valve). In & similar manner uni¢ vedistors in
entry ways must bave fail open valveg, since there is & 20mmon
probles of freege up of thase units La exposed loecations.

M ont Program

Once ECIPa are implemented or Snterim programs are Accome
plished there is an ongoing requirement to maintain controls
in calibration and repair sad to reset them as conditions
esange or they drift from the planned settings. it is recom-
snded that this be done on 4 petiodic dasis., To (1lustrate,
a0ts the example of pins remaved from a 7 day start-sinp elock
that left a fan motor runaing wvhen it wamn't neaded and for
long periada of time, As long 64 & system (& functioning, {ts
control tends to remain uatouched for years, whether it ie¢
vaating energy ot wot.




0 Jte¢em Trap Maintenance

Steam trap laakage is of contipuous concern to energy consere
vation since {t raises the temparature aad theredy the contine
wous conduction loss of the condecnsate returs system, It is,
of course, of more importance in draaches with a0 return. As
4n a1d to steam trap maintenance it is recomnended that color
change, stick on putches (reversible wax type) ba applied %0
¢l) steam trapa 2or immediate visual indication of trap
leakags.,

Piping Ingulation (¥ECO-2)

Piping, flange and valve fngulation is covered by ECIP for the
staam distribution (WEC 4,13) aad family housing for basement
pipen (VEC 9). However, past experience and site iagpection
has shown that such overtll prejects <an be incompiete in
their coversge. An ifacrement ? project is being added
(VECD~2) to insulate hasement pipes, flanges and valves in the
MR and many aiscellaneous buildiags. The insulation unit cost
404 aavings are bDeiag estimatad as 1/4 of that calculated for
fanily bdousing (WEC 8). This is then & $200,000 cost savings
02 12,000 METU and 828,000 per year. The actual savings can
be higher due to the predominsace of higa tenperature steam
flaagens without iasulation, as evaluated ia VEC 4.

Anong the specific arsas poted as haviag unissulated piping
(sondensate, domestic hot water), flangas, and valve are!

Gya - 3482 Hospita)l < 4068
Laundry « 3029 Barracks = J4li. 370Ce
8OQ - 1048, 4082 Nisc Bldg - 3707

Tass WECQ-2 wil] aover the sbove buildings and & good pert of
the sdditionel requiremente. In addition, 1o cover further
ovarsight contingency it ie recommended that maintenance bdbe
given aa ongoisg taek to upgrade missiag, vorn, damaged or de-
fizient piping Lssulation ag it f8 discovered in utilidors or
buildings. The Pacilities Zagincor should be budgeted the
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nesans to correct these deficiencies since the action has been
denonstrated as cost ¢ffective for the ECIP.

Domestic Hot Vater Control Settings

During the survey, some domestic hot water heAter equastats
vere obsarved to de 3¢t t00 high, even deyond the 140°F domes-
tic upper iimit specified for sefety reasons. Generally §10°-
130°7 settings are adequate for washing purposes. Therofore
that detting is recommeoded for hot water heaters except where
there 1s & specific regquirement for higher temperatura, as may
bde found in mess kitchens. In the gymfasium, the water to
shovers wes at & dangerously high tempersture setzing close
bdoiling.

Ingterim MOV Program

A major BCIP for Tort Walawright is modifications to tho HRV
sysiems as discussed in Section 4.2. Some of the savings to
be sttaiaed by thiz program could be made by the PFecility Ene
giiear 18 tne interim while wafting for implomentution of the
ECIP. A dedicatad team of an £.C. Raoviedgoadle angineer
direating tha appropriate mechanics could prodadbly accomplish
this program vith 1 to 2 man years of effort., The low cont
items that should he done by this method are:

e Reduce fa1 spneds by a shesve change. 83inca axcesn air
fiow is 80 generally the case, the exast anmount cf reduce
tfon is not critical, it could de whatever is practical.
1a fine tuning would come laier after ECIP eugineariug L9
cimpleate. '

e Calibrate controis of set point saysteme, Lower supply set
points until occupants complain. Settings can beo lower in
sunmer than in winter. Raisé aized alr set point to <limi-
aste heating 1 moderate weather.

o W¥here possible, move the eel poiat goatrol thetmostat from
supply duct to return duct. Thias will set the system up as
s dorand system vhere comfort and savings can de sutoneatic-
ally maintatined under varyiny load conditions.
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The exact savings of this interim program is not pre-
distsble. However, the potential is large.

Suimning Pool I.C. (VWECO-11)

[t is recommended that swimming pool temperatures, humidity
ead hours of fan operation be carefully wet to minimize oper-
ating cost while matntaining comfort for the swimmers. This
can be accomplished by setting condi{tions that limit the wvater
eviporation rate from the pool surface and the ewimmers skin.
Specific recommendstions are:

- A4z humidity, €69% RH or preferable adove
= Air temporature, 80°F or prefsrable sdove
- Vater tenperature, $0°? or perfuradly below

« Fan operation, limited to normal occupancy heurs and off
vhenever pool is not to ba occupled.

Pool operating costs are estimatad at $6300/year operating at
the aumerical vajues gives above. Cost could range fron L/3
to 4 times that value and remain within the pool design crie
teria envelope for pleasure swimaing conditions, It is there-
fore importaat to understand the enorgy inplications of pool
operation and set controls sceordingly.

Lewndry WECO-12

The laundry was fouad to be wasting consideradle energy.
Several of the possible oparaticnal modifications have a0ov
been partially implemented. Additional operational ang
hardwssre modifications are possidle, Energy wastes were in
three main catsgories.

- Jnitial Conditions

Steam supply - Too hign predsure - all heat from 200 psig
lire

- Shut down get implemented
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Users « Controls contriduted to wasteful energy
consumption

float Rezovery = Dryer energy vas e¢xhaustad without re-
covery. Vastd water eaergy it recovered
since unit was cleaned

- Recounmendstions

Steam supply

Use the lov prassure (100 psig) line for
most ©of the bullding uses that vwill be
throttlied down to about 25 psig distribu-~
tion lines

- Minimize use of high pressure (200 psig)
line to oniy the clothas presses

- Shut down the bigh pressurs line at the
pover plant for unoccupled periods

o lagsulate the M.E., room lines, flanges,
valves. Also dutlding condansate lines
(WECO-2)

Users < Repair steam leaks, traps, valves. Xany
nov repaired

~ Shange oll Atr Kandling units (HAV and ex-
pasust fans) to demand control for supply
alr and mized air (¥EC-11). Add time
clocks for unoccupied shutdown (WIC-2)

Use Corps of Lngineers recommendations for
the dryer heat recovery., Seo FESA-T-2087

(Mrs. Blanchs Carpenter, Port Belvair, VA,
22060 - Phone A/V 384-3732)

fest Recovery

o Hospita] ~ ¥ECO-13

Many storm sindows and some {aner windows were op#n in the
hospital guring all the on site visits. This {ncluded winter,
spriog and summer weagoas. A detailed site etudy in November




together wvith study of bullding drawings indicated no need for
open windows for most of the year. This duilding has less of
She ovarkeating causes than most of the Port.

Naintenance should de directad to close the outside storm
vindovs, and malatain them shut since they are difficult ts
oparate,

Most rudiator thermostatic valves functioned properly, but a
fev were open anc overheating. The steam distribution ang
condensate return lines {a the rocms were aot coatridbuting to
an overheati 7 prodblem. Therefore only valve repair is called
for,

The heating and ventillating syster does nend sodificstion and
this 18 tocluded in ¥EC<11. Supply air in many locations was

uncomfurtadbly hot, while other aress were ¢omfortable. System
sont.'0l change ere needed.

Tha dasiement had a great deal of waste heat reledsed fronm
pipes, flanges and valves which should he insulated. This 1is
included (& WECO-3.

Radiant Heat Ploors

At Fort Watawright the glycol is pumped ali summer, therefors
wasting eiectric powar. VWhen the circuliating punps are ¥tHpe-
ped there 48 a build up of sludge in the pump area that clogs
the system. By site visit and discussion st all three forts
it is concluded that this has to do with the Fort Yainweight
vster chemical content. At LUoth Forts Qreely and kichardson,
4 similar problem doet 80 occur during summer ghutdoes
althoigh they use the same antifroese. The difference ies the
Fort VWeinwrpight water waih is alleged to have a digher fron
contenc.

1t {9 suggested the pover plant treated vater de esvaluated for
use {in the radiant floor systems to allow summer shutdown,

One tutlding can be selacted to dononstrate and {f found ace
cepizdble extend to the athor radiant fleor dulldings. The
vater treatment dlant may svont heve the wel) water prohested
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dy condenser energy. This will aid in removing ¢caicium snd
tbus poesibly result in a favoradle impsct on the sbove sludge
prodlem.

o CHLPP Copdengzer Heat WECO-13

The condenser waste heat is presently delng dissipated {no the
cooling pond. This is & waste of energy and is ailigged to
coatridute to the wvinter ice fog prodlem for leoeal driviag.
Consideration of utilizing this energy for local Besting is
beiog dropped at this time for savarsl resscns. The CHAPP
study resultod in meny modificactions that would decrerge <on-<
denser energy :{f they are implementad. Arother project will
take weil water, flow it through the condenser, reécoveriag
some of this waste energy, and thun proceed to the Water
Treatnent bulldisg (3563) for fipal distribution to the fort.
The preheated well vater will then require less especsive
water treatment. This preRented water will alsc have an to-
direct heating savings in the dissriduticn cystem and bullde
tngs. Raising the vater temperature LO°F to 15°F abtove ihe
38°F reoge will help remove calcium from tdig water. About
1.5% to 2% of total fort energy is nendad. This can Re pro-
vided by under 10% of the condenger vater hoat. 7This csiciun
removal may favoradlv iempact the prasunt Fort Vainwright
sludge prodlem in the radiact f1loor huating systes,

After the adove factors have besn resnlved, and L2 tiere still
is & significant amouns 3f condenser wnergy remaising, then
loal heating couid be cosepiSered. The ono application that
looked practicsl was heatisg the Old Gym (3582). 7Tuis duild-
tng 18 cloee, connected by a utijidor, and nominally shouid

be maintained at & lov (B8Q°F) temperscure. 1IN1S Makes Lt A
good applicatios. Reguived hest exshunger oquipment 1o high
cost and the condition of the building presented tonme doudt on
Bow many years the builoing will still be used. Therefore
further evajustion was dropped,
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Saction 7
PROJECTED RESULTS FROM PROGRAM IMPLEMENTATION

7.1 ENERGY PERFORMANCE PROJECTIONS

17 all recozmended projects were implemented in FY'R3, the es-
timsted cost would be about $11.8 million and the first year saviags
in PY'84, about $2.% million. The net Fort annual cosl savings over
PY'80 would be adout 46% or 1,071 billion BTU/yr (42.858 standard
tons of coal).

Pigure 7=1 displaye the prajected profile of annual energy con-
sunption at Fort Wainwvright through FY'85, assuming successful
inplementation by PY'S4 without topping avele.

Pigure 7«2 ghows the projestad energy performance improvement on
an anergy irdex chart.

s
1 1]
*\ SUECIRIE S0 GVEN
- T r
e’ ——ec 22 g
) cnu, twgur/; ‘g..
: A

I

“’ #eat
|
]

o * — - L Y g r T ""\:—'”—‘\
1975 1976 1977 1378 1473 )8B0 1381 1980 1433 1384 1885
FISCAL YEAR
w3 Nnge
31-2385042(7)

Fig. 7:3 Part Waineeaghi Proewted Annudd Cotl Usopd
Yt




N ‘ :
F LN \%‘ \
c RNAENE
mf; \ B N\ N
e R A N
: N AN
2 N ‘ NN M
£ AN N “Q\%L N
§ 1 N \‘ v_\ N
] AY
g \‘\ S
N ; N\ ! L
; NN TN N
2.¢ 3 s 4 &;.s ¢ "
CLECTRICAL ENDRGY 2L°5 ST [Oh-ok=/F 12
Wer03?

M. 7.3 Pore Welowsight Enurgy indes (PYTS .
Y08 Mopcien

7.2 PRELIMINARY SCHEDULE

The recommanded eneargy plan is & startiag point for the evolutian
of ad actual plan that will be impiermented. Fuzther engiteering
study may bs desired before incorporation of lovw K/C ratio or lony
payback itens. Peedback on the rate of funding availability, as well
ae technical and administrative roview, and concurrence with thie and
subsequent studies, All enter {ato the plan qveiution,

A 8implifying aesunptinng made in this study vas thet implemen-
tation costs vere for FY'33 and first yesr savings vere for FY'Wd.
This alioved for renking of projects on an aqual basis, dut is an
usreelictic sasumption for a plan. Time reguired for enginnering and
implerentation, as well as annusl funding l1imste, @il) tend to apread
the implementation over w longer number of years. The tentative
schedula te outlined in Pig, ?-3.
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This plan shovs continuing study activity in FY'81, with possidle
stare of quick f2ix implementatica that will continue for several
years. The ECIP implementation is spread over FY'83 and FY'S84 with
the prerequisite engineering 2ime preceding it. This would provide a
full first year saving is FY'88. Two other activities are shown as
an essential part Of an ongoing osergy congervation program:

¢ Monitaring of unurgy consumpiion/savings on a continuous basis
as & management feadback mechanise for spocting deficiencies

¢ Implementation of lacrament P OQM procedures oriented towards
tmproving and maiataining onergy performance, Ixperience has
shown that implementation of Inergy Conservatioa Projecte
rithout & moaitering and maintenaace Drogram can lead 20
savings that taand to srode with time,

7.3 RELATIONSMIP TO ARMY ENERGY PLAN

This plan aominally meets the objectives of the Army Energy Plan
of & August 1080, That plan asets objectives of & 202 enapgy reduce
tion dn facilities by PY'S8 over FY'76. The measurements arg to be
in terms of BTVU/GST perforwmance index. This goal has already deen
achioved with 28% savings at Fort Waiswright., The Army goal tor the
yosy 3000 g 40% of FY'?5. This goal ssn be enceeded dy PY'85 at
Port ¥eineright by making over 81% savitgs with implementation of
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e this plan. The US Armed Forces Command (PORSCOM) performance target
is 173,000 BTU/GSF-yr 4n FY'8S8., The projected Port Wainwright
pariommance vill be 229,000 BTU/GSF-yr by FY'85. If silowvance is
mede for the high degree day bias of Port Wainwright, thess indices
ars comparable. 7The uae of petroleum fuels for facilities at Port
Walawright is negligible. Therefore, the Army goal of 735% reduction
is got spplicable here. NHowever, transfer of cokl generated slec-
trieity to Port Greely does help oil reduction at that facility.

To meet the ¢verall Army goals, it should be recognized that some
installations will have to exceed the 209 and 40% targets, decause
other facilitien will not be able to make such a large percentage
giln since they might Have been rmore efficient to start with, There-
fore, maximum feesanidle savings 3hould de the oversll goal.
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