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1.1      Introduction 

1.0 Executive Summary 

This report summarizes all work performed for the Energy Engineering Analysis Program (EEAP) 
Energy Savings Opportunity Survey (ESOS) at Fort Huachuca, Arizona, authorized under 
Contract DACA05-92-C-0155 with the U.S. Army Corps of Engineers, Sacramento District, 
Sacramento, California. 

The purpose of this study is to develop projects and actions that will reduce facilities energy 
consumption and operating costs at Fort Huachuca. Implementation of these projects will contribute 
to achieving the goal of the Army Facilities Energy Plan of a reduction in energy consumption per 
square foot of building floor area of 20 percent by FY2000 from FY1985 baseline levels. 

The facility survey and evaluation effort was limited to 21 buildings and a specific set of energy 
conservation opportunities (ECOs) having a high likelihood of proving to be economically feasible. 
Also included were feasibility evaluations of cogeneration alternatives including (a) cogenerating 
alternatives serving the existing central heating/cooling plants, (b) a generating facility sized to 
serve the total electric power requirements of Fort Huachuca and (c) a generating facility sized to 
serve the total power requirements of both Fort Huachuca and the adjacent city of Sierra Vista. 
Both turbine generators and reciprocating-engine generators were evaluated for a cogeneration 
facility serving the two central heating/cooling plants. 

Harmonic distortion sampling at four buildings containing significant computer loads or electronic 
fluorescent ballasts was also included in the study scope. 

1.2      Energy Conservation Projects 

Successful ECOs were packaged into project groups containing similar trades in order to eliminate 
the extra charges associated with subcontractor services. A Work Request (EHSC Form 4283-1) 
was prepared for each project group. Each programming document included complete supporting 
data: retrofit descriptions, energy and cost savings calculations, construction cost estimates and life 
cycle cost analysis summaries. Data summaries for each of the project groups appear in Table 1-1. 

Each of the following ECOs was found to be cost-effective in at least one of the buildings studied: 

Roof and wall insulation 
Low emissivity roof coating 
Replacing electric motor-driven chiller with gas engine-driven chiller 
Economizer and supply air temperature reset controls 
High-efficiency motor retrofits 
Lighting fixture and control retrofits 

\I640313\WORD\FT-HUACH.STY 
940824-1 1-1 
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1.3 Cogeneration Feasibility 

A number of cogeneration alternatives serving either one or both of the central heating/cooling 
plants and containing either gas turbine or gas-fired reciprocating engine prime movers were 
evaluated. A summary of life cycle cost analyses for these central heating/cooling plant 
cogeneration alternatives appears in Table 1-2. The recommended alternative, based on highest 
savings-to-investment ratio (SIR), is a cogeneration facility serving both central heating/cooling 
plants and containing ebullient-cooled gas-engine generators with single-stage absorption chilling 
and steam heat exchangers to provide chilled and hot water for building HVAC use. 

A summary of life cycle cost analyses for power generation facilities sized to serve Fort Huachuca 
and the City of Sierra Vista appears in Table 1-3. Generation facilities of the sizes required to 
serve Fort Huachuca and Sierra Vista cannot be served from existing gas distribution on post or 
upstream from Southwest Gas Corporation's Fort Huachuca regulating station. Budget costs for 
installing gas supply piping from a point 4.5 miles from the potential generating facility site were 
included in the investment amount. However, an in-depth engineering analysis to determine the 
need for additional facilities must first be performed by Southwest Gas Corporation before the 
overall economic feasibility of a power generating plant serving Fort Huachuca and the City of 
Sierra Vista can be determined. 

1.4 Harmonic Distortion Survey 

Harmonic distortion monitoring conducted at a representative sample of four buildings revealed that 
all measured voltage distortion levels were within the 5 percent recommended by ANSI/IEEE 
Standard 519. Current distortion percentages measured during early May were generally higher 
than those recommended by Standard 519, but are expected to fall within the guidelines during peak 
summer electrical demand periods when linear motor loads increase dramatically. 

\16403l3\WORD\FT-HUACH.SrY 
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Table 1-2. Summary of Life Cycle Cost Analyses for 
Central Heating / Cooling Plant Cogeneration Alternatives 

Annual Cost Savings 
Description of                                            _             .,                           _    L    , 
_             ..               Power ,        .       .   Energy    Non-Energy _,_ Payback 
Cogeneration             ....     nvestment   ,,_, a'        mn,     *' SIR      ' 

"                            kW                         $/Year        $/Year                Years 
Alternative 

< 
„   g   Gas Turbine-Generator 

|   -   Cogeneration Facility serving                     $9,682.629     $961,462         ($29,459)      1.16      10.39 
c   g   Fort Huachuca's South Central                                                               \     •      / 
£   CM* Heating/Cooling Plant. 
<   ** 

2    fc 
\   £   Gas Turbine-Generator 

|   -   Cogeneration Facility serving                      $9|517.018     $935,657         ($29,059)      1.13       10.50 
c   Js   Fort Huachuca's North Central                                                               v            ' 
S   <±  Heating/Cooling Plant. 
<   ** 

to 
"JJ   5   Gas Turbine-Generator 

|   -   Cogeneration Facility serving                     $«,821,209   $1,610,329         $1,396         1.51        8.58 
S   g   both South & North Central 
2   CM" Heating/Cooling Plants. 

7i         Gas Enoine-Generator 
„   |!   Cogeneration Facility serving 

5   j" Single-Stage Absorption 
<        Chilling. 

CM 

H   =»   Gas Enaine-Generator 
§   i   Cogeneration Facility serving 
IS   5   both Central Heating/Cooling       8.800    $14,559,263  $1,915,853      ($141,775)     1.55       8.21 
£   <°. Plants: Two-Stage Absorption 
5   5 Chilling. 

~'\ 

o         Gas Enaine-Generator 
a   ^  Cogeneration Facility serving 
5   8   both Central Heating/Cooling            0Q     $10059783   $1186046         $4 348         1 60       M5 

c   g   Plants: Ebullient Cooled, 
J   J  Single & Two-Stage 
<        Absorption Chilling. 
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Table 1-3. Summary of Life Cycle Cost Analyses for 
Power Generation Alternatives Serving Fort Huachuca and Sierra Vista 
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Description of 
Cogeneration 

Alternative 

Gas Turbine Combined Cycle 
Cogeneration Facility serving 
Fort Huachuca and Sierra 
Vista. Power generated to 
match electric demand. 

Gas Turbine Combined Cycle 
Cogeneration Facility serving 
Fort Huachuca only. Power 
generation to match electric 
demand. 

Gas Turbine Combined Cycle 
Cogeneration Facility serving 
Fort Huachuca and Sierra 
Vista. Power generated at 
plant capacity with excess 
power sales through the grid. 

Gas TurbineCombined Cycle 
Cogeneration Facility serving 
Fort Huachuca only. Power 
generated at plant capacity 
with excess power sales 
through the grid. 

\I640313\WORD\FT-HUACH.STY 
940824-I 

a 

Power 
kW 

Investment 

Annual Cost Savings 

Energy    Non-Energy Payback 
$/Year $/Year Years 

52,248 $56,615,344 $17,407,722 ($1,237,129) 1.98  6.24 

22,248 $38,215,478 $7,349,328  ($481,712)  1.39  9.19 

52,248 $56,615,344 $22,514,378  ($1,799,860) 1.89  5.88 

22,248 $38,215,478 $9,911,580  ($766,408)  1.54  7.83 
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