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1     EXECUTIVE SUMMARY 

1.1       SYNOPSIS 

Systems Corp surveyed and completed energy analyses for 37 buildings, and eight ballfields. 
The energy conservation opportunities (ECOs) evaluated were ceiling reflectance, high 
efficiency indoor lighting, indoor lighting controls, and ballfield lighting and control systems. 
Cost estimates were prepared using M-CACES. Life cycle cost analyses were performed using 
the Life Cycle Cost in Design (LCCID) computer program. Project development brochures 
(PDBs) and DD1391 forms were prepared for a Energy Conservation Investment Program 
(ECIP) project. The project that was developed represents $93,956 in annual savings with 
favorable simple paybacks and saving to investment ratios (SIRs). 

1.2      INTRODUCTION 

Systems Engineering and Management Corporation (SYSTEMS/CORP) was contracted by 
the Louisville District of the United States Army Corps of Engineers in June 1993 to perform 
a limited energy study for 37 buildings at Fort Knox, Kentucky. In addition, the project 
includes a ballfield lighting survey of 8 locations. 

121    Scope of Work 

1. Evaluated selected energy conservation opportunities (ECOs) to determine 
their energy savings potential and economic feasibility. 

2. Conduct a limited site survey of selected buildings or areas to insure that 
any methods of energy conservation which are practical and have not been 
evaluated in any previous energy study have been considered and the 
results documented. 

3. Determine efficiency of existing systems. Determine the replacement 
option with the highest SIR. 

4. Provide complete programming or implementation documentation for all 
recommended ECOs. 

Systems Corp Knoxville, TN 1-1 



1     EXECUTIVE SUMMARY 

Prepare a comprehensive report to document the work performed, the 
results, and the recommendations. 

1.22    Organization of the Final Report 

The submitted material for this report consists of the following: 

Volume I:   Executive   Summary,   Methods   and   Approach,   and   Programming 
Document-ECIP Project I 

Volume II: Programming Document-ECIP Project (Continued), Scope of 
Work, Interim Review Meeting Minutes, Interim Review 
Comments and Responses, and Interim Review Presentation 

13       PRESENT AND HISTORICAL ENERGY CONSUMPTION 

The baseline energy consumption and energy conservation opportunity energy consumption 
were determined using speadsheets and manual calculating to model system energy 
consumption. These have been included in Section 2 of this report. 

13.1    Natural Gas Costs 

The natural gas consumption and cost for FY92 (October 1991-September 1992) at Fort 
Knox are shown in Table 1.3.1, Fort Knox Natural Gas. Figure 1.3.1 is a bar graph of the 
monthly consumption and costs. The natural gas cost used for evaluating the ECOs is as 
follows: 

COST/MBTU = $3.74/MBTU 

Systems Corp Knoxville, TN 1-2 



CO 

LU 

< 

CD 

< 

CC 
C\J 

CO 

CO 

^N G) 

o* Z° 
^ 

h- 
GC 
O 
LL 

p 

p. 
nO:r 

liiiii 
j!! 

lillii 
llii mm' 

| ji! 
|pF 
"pi- 
ll 

•piü im-: 

^ 

ii 
ilii:!!; 

lliii 

'"II. 

II 
i!i&: 

u?..: Ilil;;: 

§||* 
I!!!! * 

IS 
<"^>i;;i;;, 

lüjilll 
Mil 

fei» 

IO  i-   "fr   CO 
(DOCMO 
co co 10 in 
CO  CO   CO  CO   CO 

2 
T- o s -t 00 CO if 
co 0) in o in fc- £ 
h- CO CM CO CO O) CD 
^ y-1 c\i cvi CM' CM c\i 

in o) in iß IO en co 
0) h- 
0) CD 
o" o" 

O) 
_. -. t wooo 
CO CM "fr h<- N- *- CM   .      v,   .,   ...    ~    . 

00   ^  N   lO  IO  CO  CO IO "fr Si 

s CO 
O)   CO o •* 
O)  N 

O) 
CM 

CM  CO CO CM 
N  CO y- CM 

Tj-  CD 
lO  CO 

OOT-COO» moosj-tg 
NincOCV|COO)SOCOCOWW 
COCO   W   CM   CO_ CO   CM_ O  h«^ CÄ O)^ ^ 
CO" T-" CO   O)" lO" T-" T-" CÄ  O* T- T-   CO~ 
o^toinoNCoiflioioioin 
T- T-  CM  CM  CM   T- 

(0(00^0)0)0)0)0)0)0)0) 
■I-T-OCOIOIOIOLOIOIOIOIO 
(O (D o o_ lO  lO lO IO U) IT) io in 

CM" CM" CM" CM" CM" CM" CM" M- -* CM 

O)  >   o   c .a 
+-.   O   CD   (0   O 
o z Q ^ li- 

ce "C   2? C —   D) Q. 

< 2 "3 ^ < CO 

liiiii 
mtijts mm 

: lull i 

Hü : 

iCoi 
Iii 

Mi!!!; 

iiiiil: 
'umü 

1! 

m 
iiiimi!: 

iflj!» 

i| 
5 

!tlJPH!i!ipi!!!|ii' 
•... !::    ■.•••:!■•.. ,.,:,  .     .,-     ., 
iiiiilHllli!     !i 

' iilli iiiiiiillii j    !   il     : 

fei i«SI iJÖ p 
«W'l TO! ISO'1 

nusii misim»; 
!!«!!! im j !!!!!! üitü 
!,.-.    • - .i-i 

;:• :-;:;. •■■:'■ .<■■■■■■■■■ 

 iiiliiiiiii' 

10 

:£3 

! 8!§ 
lili Mil!»! 
mint« 

: ::■■■■■■■ 

iiiiiii: 
':   iiiillii lüliülÜHIÜ!!:! 
•! <t!lt!!!! Hi ill!!!' 
ii iiiiiiii! !!!!i:i:i iiiii::!: 

;; i:!"i;;;t!i;!!!::hm;;' 

CO  lO \Q 

:;;oo'!;^n;co;;: 

il^iiiOj Kill 

lilÜüiiliiill I 

iiiiiii iii !!:ii!»;!!in::«ti' 

iliiirfipipr 
:ii'\"!i'CO ^CO >; 

»'COlCVJ^CcSi!! 

OiO)pO 

iÜlÜi! 
'iiiiiiii! l&i':Bnff:^&i< 

iiiiiiii!: mm !!!!!!> 
iiiiiiiiUimiiiiiiiiiiipi 

o co to 
lists' 

"•'!: 
TO: 

Ui! 

Cvf 

üi:i ;i-ii!iii:;ii;ii!;;i;i 
i'i-.i-S'li-s;», >i 

siiiai 
ÖSSRS 
!!(;i!!!!i!!;!;ii!i!iiiiii;i<H: 

ii^:^ii;;niiiiiiiii;i::;;i^ 

iiiiiPisiiii-iiiiiiiiiiii^f 

Systems Corp Knoxville, TN 1-3 



CO 
T— 

LU 
GC 
D 
<2 
LL 

CO 

o 
Q 
+-» 
CO 
o 
Ü 

LL 
Ü 

Systems Corp Knoxville, TN 1-4 



1     EXECUTIVE SUMMARY 

132    Electric Costs 

The electric energy consumption, demand, and costs for FY92 are shown in Table 1.3.2 Fort 

Knox Electric. Figure 1.3.2 is a bar graph of the monthly consumption and cost. The electric 
cost used to calculate the electric cost savings for the project is as follows: 

COST/KWH =  $0.02506/KWH (No Demand) 
COST/MBTU =  $7.343/MBTU (No Demand) 
COST/KW =  $7.067/KW (Monthly Demand) 

1.4       ENERGY CONSERVATION OPPORTUNITIES INVESTIGATED 

Systems Corp analyzed four energy conservation opportunities (ECOs) at Fort Knox, 
Kentucky. The analysis was performed utilizing energy models developed by Systems Corp 
and data collected during the field survey of the facilities at Fort Knox. Each ECO was 
evaluated to determine the potential energy savings, dollar savings, implementation costs, 
simple payback, life cycle cost, and savings to investment ratio (SIR). The four ECOs that 
were evaluated are as follows: 

ECO - 1 Ceiling Reflectance 

ECO - 2 High Efficiency Indoor Lighting 

ECO - 3 Indoor Lighting Controls 

ECO - 4 Ballfield Lighting and Controls 

Systems Corp's energy analysis models were used to determine the savings achieved for 
implementing each ECO in the facilities that were evaluated. The U.S Army Corp of 
Engineers M-CACES software was used to estimate the implementation cost of each ECO 
in each facility evaluated. The U.S Army Corp of Engineers Life Cycle Cost in Design, 
Version 1.0, Level 72, software was used to perform life cycle cost analyses and determine the 
SIR of each ECO for each facility evaluated. 
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1     EXECUTIVE SUMMARY 

1.4.1 ECOs Recommended 

Systems Corp recommended that the following ECOs be implemented due to favorable simple 
pay backs and savings investment ratios (SIRs). 

ECO - 2      High Efficiency Indoor Lighting 

ECO - 3.1    Indoor Lighting Controls (On/Off Photocells) 

ECO - 4      Ballfield Lighting and Controls 

1.4.2 ECOs Rejected 

ECO-1, Ceiling Reflectance, was rejected due to the fact that the potential energy savings was 
found to be quite small for each building that was evaluated. The implementation costs for 
each building evaluated did not represent a large investment, but when compared to the 
savings resulted in simple paybacks in excess of thirty years. Improving the ceiling reflectance 
did not yield an acceptable simple payback in any of the buildings evaluated. ECO-3.2, 
Dimming and On/Off Photocell Control, was rejected. ECO-3.1, on/off photocell control, has 
a better SIR and SPB than ECO-3.2. 

1.43    ECEP Projects Developed 

Systems Corp developed one ECIP project. The project include the improvement of lighting 
efficiency in 16 buildings, installation of lighting controls in 23 buildings, and the improvement 
of lighting efficiency at 3 ballfields and lighting control at 8 ballfields. The following table 
summarizes the savings and investment for each ECO included in the ECIP project. 
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