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1.0 INTRODUCTION

Fort Belvoir is a permanent United States Army installation located about fifteen miles south of
Washington, D.C., in Fairfax County, Virginia. The facility consists of offices, research and

training facilities, family housing and barracks.

The Energy Savings Opportunity Survey (ESOS) for Fort Belvoir is a project to improve energy
efficiency of the buildings by analyzing selected energy conservation opportunities (ECOs)
indicated in the scope of work and making recommendations for other ECOs which may be

applicable.

This project is funded under the National Energy Conservation Policy Act (NECPA). ESOS
projects have the prime objective of evaluating energy conservation opportunities (ECOs) in
quest of meeting the goals of the NECPA, the Army Energy Plan and the Department of

Defense Energy Management Plan.

This study constitutes the final submittal and includes the project criteria and the methodology
used for conducting this analysis and programming documentation for selected projects. The

study also includes an ECIP analysis summary for each ECO that was evaluated.

Engineering services for this project are being provided by Engineering Applications
Consultants, P.C. under Contract No. DACA 31-89-C-0198 for the Department of the Army,
Baltimore District Corps of Engineers.

Significant assistance and cooperation has been provided by the Corps of Engineers and the user
agency for this analysis. EAC wishes to extend special appreciation to Mr. James Hawk for his

cooperation and guidance, which has contributed to the development of this study.




2.0 PROJECT SUMMARY AND RECOMMENDATIONS

This study contains the findings of the Energy Savings Opportunity Survey at Fort Belvior,
Virginia, and is based on the field survey, discussions with the users and the operating personnel
and the review of drawings whenever available. Volumes I and II of this study contain the
project criteria, methodology, building narrative and programming documentation. Volumes III

and IV contain calculations and back-up data.

The project criteria lists environmental conditions within the buildings and climatic data
applicable to the project site. Included under project criteria are fuel rates, incentives offered
by Virginia Power for implementing energy conservation opportunities, economic life of the

improvements and discount factors.

The methodology section of this study contains a description of energy saving opportunities
considered under this survey and the procedures for calculating the energy savings. The

recommended ECO’s have been prioritized by taking synergism into account.

Ten buildings in the Belvoir Research Development and Engineering Center (building series 300)
were analyzed for summer steam usage. These buildings use steam during summer for the re-
heat type air conditioning system and for the domestic hot water system. Of the four alternatives
considered, individual low pressure steam boilers located in each builiding for summer use had
the highest SIR of 11.6 and the quickest payback of 2.1 years at a cost of approximately
$575,000, exclusive of design cost. This ECO is recommended for implementation based on
the ECIP analysis and is estimated to save 30,459 Mbtu and $192,150 annually.

The Control Tower (Building 1359) at Davison Air Field is over forty years old. The building
has a poor envelope and its heating and cooling system provides poor environmental conditions
for the occupants. The operation of the building’s heating and cooling system was modeled

using a computer program. A number of ECOs were analyzed by taking into consideration the




interaction of the ECOs. The following ECOs are recommended for implementation with

synergistic effects accounted for.

EC COST SIR PAYBACK
Radiator

Control

Valves $ 945 3.3 3.7 Yr.
Ceiling

insulation $ 530 3.2 4.7 Yr.
Weather

Stripping $ 723 1.7 2.5 Yr.
Night

Setback $1,188 1.4 7.5 Yr.
Reflectors $ 768 1.3 6.2 Yr.

The implementation of these ECOs at a total cost of $4,154 will result in savings of $700 per

year.

Insulating of the exterior walls was also evaluated for Building 1359, although economically not
feasible, it is recommended for implementation with the objective of improving the comfort of
the occupants. The installation of the insulation will improve the performance of the heating and
cooling system by providing a sealed envelope as well as increasing the useful life of the
building.

The installation of a diesel or gas generator at Substation S05A was analyzed for peak shaving

of electric demand and participation in standby generation program with Virginia Power. None




of the options meets the ECIP non-energy qualification test, or the payback criteria of other non-

ECIP programs.

General Officers’ Quarters, Dogue Creek Housing, and Rossell Village currently have oil heat.
General Officers’ Quarters and Rossell Village also have oil-fired domestic hot water heaters,
while Dogue Creek, has electric water heaters. Woodlawn Village currently has electric heat
pumps and electric water heaters. All of the above housing units have been evaluated for

conversion to gas.

Northern Virginia Gas has agreed in priciple to install exterior gas distribution piping at no cost
to the Government. The Government and the gas company should conclude negotiations for the
extension of the gas lines. The analysis includes cost of curb to housing unit gas lines to the
Government. Conversion to gas is economically feasible for Dogue Creek Housing and is

recommended for implementation based on ECIP analysis.

Cost Energy Saved
Housing Area WASIOH Total (MBTU) SIR Payback
Dogue Creek $205,446 -23 3.84 2.9

For Dogue Creek it has been assumed that the conversion can be implemented in conjuction with
Project No. 24566, the design of which is underway by the Norfolk District Corps of Engineers.
This conveersion will result in savings of $73,160 per year. The fuel conversion in other

housing areas is not feasible for they were evaluated as "stand alone" projects.

As a part of this project, a number of buildings were surveyed for other potential ECO’s. These
ECO’s are not included in the Scope of Work for this survey for evaluation. However, the
following ECOs are recommended for further consideration for the 300 area buildings. These

ECOs are likely to result in a substantial energy savings to the post.




Install missing pipe and equipment insulation in the buildings identified in the narrative.

Evaluate the air distribution system for reducing outside air and supply air.

Evaluate the installation of night setback and heating water temperature reset.

Lower the temperature of domestic hot water.

Evaluate the reset of multi-zone unit hot deck temperature.

Evaluate lighting in selected buildings for energy related retrofit.




3.0 BUILDINGS’ DESCRIPTION

The scope of work of this Energy Savings Opportunity Survey includes the following buildings:

307, 309, 317, 327, 331, 334,
357, 362, 363, 365, 505A, 1359

All buildings in the 300 series are of brick masonry construction. They range in area from
approximately 16,500 square feet each in buildings 317 and 334 to about 64,100 square feet in
building 331. The buildings’ usage includes, but is not limited to, combinations of office areas,
laboratories and workshops. Building 505A is an electrical substation serving 0-99, 200, 400
and 500 areas. Building 1359 is the Aircraft Control Tower at the Davison Army Airfield and
is a seven level steel structure with metal panel walls. It has a gross area of 2,870 square feet.
All the buildings, except S05A, are heated and cooled. Cooling requirements are met by
packaged chillers in each building. Some buildings have DX systems and roof-top packaged
units. Heating and service hot water requirements of buildings are generally met by reducing

the high pressure steam from the building 332 central plant. Lighting is mostly fluorescent.

In addition, the following housing areas are also included for study of fuel conversion:

General Officers’ Quarters Buildings 1-19, 21-60

(59 units)

Rossell Village Buildings 401-419, 421, 423-432

(30 buildings, 60 units)

Dogue Creek Buildings 900-944

{45 buildings, 270 units)

Woodlawn Village Buildings 2600-2608, 2610-2656, 2660-2688,
(143 buildings, 444 units) 2700-2708, 2710-2720, 2730-2740, 2750-

2761, 2770-2776, 2780-2787)

The General Officers’ quarters have oil-fired steam boilers and hot water heaters, whereas
Rossell Village units have oil-fired hot water boilers and hot water heaters. The Dogue Creek
housing units have oil-fired warm air furnaces and Woodlawn Village area has electric heat

pumps. Both areas have electric water heaters.
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4.0 ENERGY CONSUMPTION
4.1 Annual Energy Used

An analysis for an energy conservation project requires determination of existing energy-usage
pattern. However, in the absence of any individual metering and due to a limited scope of the
project, the following baseline energy consumption has been established only for the affected

systems in the respective buildings.

PRESENT ENERGY USAGE

Buildings MBTU/Yr
300 Area 97,222
900-944 (Dogue Creek) 16,340
1359 (Control Tower) 470
TOTAL 114,032




4.2 Source Energy Used

The following table summarizes the baseline energy consumption:

" FUEL SITE ENERGY SOURCE ENERGY COST
MBTU/YR MBTU/YR $/YR
Electricity 5,364 5,364* 96,938+
Residual Fuel Oil 96,063 128,724** 894,475
Distillate Oil 12,605 12,605 93,655
Total 114,032 146,693 1,085,068

* Based on ECIP guidance of 25 April 1988 (Purchased Electric Power)
** Based on site energy conversion of 1,000 btu/Ib. (TM 5-838-2) and source energy
conversion of 1,340 btu/lb. (ECIP guidance)
‘ * Includes demand charges




5.0 ENERGY CONSERVATION ANALYSIS
5.1 Energy Conservation Opportunities (ECOs) Investigated

The énergy conservation opportunities for each building are identified in the Scope of Work for

this project. These opportunities are discussed below.

Summer Steam Evaluation

The objective of this evaluation is to investigate the economic feasibility of providing the
buildings listed with an alternate source of steam during the non-heating months. These
buildings are 307, 309, 317, 327, 331, 334, 357, 362, 363, and 365 in the Belvoir Research,

Development and Engineering Center. Four alternatives have been considered, as follows:

1. Install a new boiler at the central heating plant #332 to handle only the summer load allowing
the large boiler to be shut down.

2. Install a new boiler at each building for summer load allowing central heating plant #332 to

be shut down.

3. Install a new steam and condensate main, sized for summer load, from the central heating

plant #1422 to the 300 area distribution system allowing the central plant #332 to be shut down.

4. Install a new steam and condensate main, sized for year-round load, from the central heating

plant #1422 to the 300 area allowing the central plant #332 to be permanently closed.
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Peak-Shaving Generators

The purpose of this analysis is to evaluate the feasibility of using a diesel generator to shave off
electric demand and thus reduce demand charges year round. The diesel generator will be
installed at the site of the existing Substation 505 A. Two options were conceptualized for

analysis for using the generator.

Option A: Peak Shaving - Use generator during on-peak hours to reduce electrical

demand.

Option B: Standby Generators - Participate in Virginia Power Standby Generator
Program, under rate schedule MSSG.

Computer Model

The Aircraft Control Tower at the Davison Army Airfield, Building 1359, was targeted for
computer modelling for its enegy usage and energy savings from the energy conservation
opportunities (ECOs) to be identified. The following ECOs were identified and investigated.

1. Wall Insulation

It is proposed to add 2" wall insulation (R-11) by installing an exterior wall insulation system
to improve the U-value for the wall assembly from 0.4 to 0.074 Btu/hr-SF-°F.

2. Roof/Ceiling Insulation

Six inches of batt insulation will be installed above the suspended ceiling to provide additional
R-19 insulation. The U-value will improve from 0.22 to 0.0425 Btu/hr-SF-°F.

12




3. Replace Single Glazed Windows with Double Glazed Windows

Most of the existing windows in this building are single-glazed. These windows will be replaced
with double-glazed windows, which will improve the fenestration characteristics, namely U-
value from 1.0 to 0.58 and glass factor from 1.0 to 0.9.

4. Weatherstripping

It is assumed that weatherstripping will plug the cracks and gaps and reduce infiltration into the
building.

5. Night Setback

The building does not have any night setback controls. Under this ECO, time clock controls
will be provided for the HVAC systems to save energy during the unoccupied period.

6. Radiator/Unit Heat Control Valves

Free flow of steam in the radiator and unit heater causes overheating. Control valves are

proposed to cut-off steam when a preset temperature (68°F.) is reached.
7. Reflectors
The fluorescent light fixtures on the third floor are open type fixtures. It is proposed to install

reflectors to generate savings in lighting and cooling costs. However, heating costs will increase

by a small margin.
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8. Occupancy Sensor

Lights in the conference room on the sixth floor stay on for a large period of time. An
occupancy sensor will turn the lights off when not required. Installation of reflectors will result

in energy savings in lighting and cooling but will result in marginal increases in heating energy.

Fuel Conversion

The investigation focussed on conversion of existing fuel, oil or electricity, to natual gas for

heating and service hot water needs in the 833 residential units in the following housing areas.

Existing Proposed
General Officers’Quarters Qil-fired boilers Gas-fired boilers
(59 units) & water heaters and water heaters
Rossell Village Oil-fired boilers Gas-fired boilers
(60 units) and water heaters and water heaters
Dogue Creek Qil-fired furnaces Gas-fired furnaces
(270 units) & electric water heaters and water heaters
Woodlawn Village Heat pumps and Gas-fired furnaces
(444 units) electric water heaters and water heaters.

The conversion to gas-fired equipment involves extending new gas lines to these areas.

5.2 Recommended ECOs
The feasibility of each ECO was determined on the basis of energy savings calculations (taking

into account synergistic effects), investment cost estimates, and life cycle cost analysis. Savings

to investment ratio (SIR) of unity, or greater, for an ECO qualifies it for implementation.
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6.0 ENERGY AND COST SAVINGS

The following table presents the estimated energy usage patterns and costs before and after the

implementation of the recommended ECOs.

Existing Energy and Cost After Savings After
Energy & Implementation of Implementation
Cost ECOs
% Savings
Site Energy Consumption
Electricity Mbtu 5,364 1,097 79.5 4,267
Natural Gas Mbtu --- 16,308 (16,308)
Distillate Fuel Oil Mbtu 12,605 19,702 (56) (7,097)
Residual Fuel Oil, Mbtu 96,063 46,410 51.7 49,653
Total Mbtu 114,032 83,517 26.7 30,515
Source Energy Consumption
Total Mbtu 146,693 99,296 30.2 47,397
Energy Costs
. Per/year $1,085,068 $652,662 39.4 $432,906
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7.0 ENERGY PLAN

The following categories of programs are available for the recommended ECOs:

Energy Conservation Investment Program (ECIP); This program is for projects which have a

construction cost estimate greater than $200,000, a savings to investment ratio (SIR) greater than

one and a simple payback period of eight years or less.

Productivity Capital Investment Programs IP): The projects that do not qualify for ECIP
fall into the category of Productivity Capital Investment Programs (PCIP). The following

categories of PCIP programs are available for the recommended ECOs:

1. Quick Return in Investment Program (QRIP): This program is for projects which
have a total cost of less than $100,000 and a simple payback period of two years
or less. Three year procurement (AMMO and OPA) appropriations are available

for this program.

2. Productivity Enhancing Capital Investment Program (PECIP). This program is
for projects which have a cost greater that $100,000 and a simple payback period
of four years or less. Projects under this program must be pre-identified two

fiscal years in advance.

3. OSD Productivity Investment Funding (OSD PIF). This program is for projects
which have a cost greater that $100,000 and simple payback period of four years
or less. The projects under this program require MCA funding. Because of the
difficulty in obtaining MCA funding, implementation under this program has not
been considered.

Considering the availability of the above programs, the following packages have been prepared.

17




ECIP - Installation of oil-fired boilers and water heaters in the 300 area will qualify

under this program as under:

Cost (Incl. SIOH)
ECO Description FY 1991 Program Year 1993

Install oil-fired boilers in buildings
307, 309, 317, 327, 331, 357, 362, and 363
and water heaters in buildings 334 and 365 $575,562 $600,291

The annual savings will be 30,459 Mbtu and a cost savings of $192,500.

PECIP - Replacement of oil-fired furnaces and electric water heaters with gas-fired

furnaces and water heaters in the 900 area (Dogue Creek) will qualify under this

program.
Cost (Incl. SIOH)
ECO Description FY 1991 Program Year 1993

Replace oil-fired furnaces and electric

water heaters with gas-fired furnaces and

domestic water heaters in 270 housing

units in the 900 area (Dogue Creek). $205,446 $214,280

The annual energy savings will be negative, but due to the change in fuel, the cost savings will

be $73,150 per year.

18




Low Cost Projects - The energy conservation opportunities (ECOs) determined feasible for
Building 1359 (Control Tower) maybe implemented at low cost.

ECOQ Description Cost (incl. SIOH)
Install radiator control valves, ceiling $4,154

insulation, weatherstripping, night set-
back controls, and fixture reflectors in
Building 1359.

The energy savings will be 79 Mbtu and $700 annually.
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8.0 PROJECT CRITERIA

The analyses of the building energy usage and the estimated reduction in the energy usage due
to the implementation of the proposed energy conservation opportunities are based on the criteria

set forth here.
8.1 OQutdoor Conditions

Based on publication TM 5-785, Engineering Weather Data, the following outdoor conditions

have been assumed:

Summer 90° F DB/75° WB
Winter 12° F

8.2 Indoor Conditions
The indoor conditions have been selected, following the guidelines of MIL-HDBK-1190, Facility

Planning and Design Guide, based on primary activity within a building. The indoor

temperatures have been assumed as under:

Summer 75° F DB
Winter 68° F DB

The hours of operation and occupancy levels are based on information obtained from the Post

and data collected during field visits to various buildings.

8.3 Fuel Rates

Fuel rates used for the analysis were obtained from the Fort Belvoir Facilities Division and

utility companies and are included in Appendix B.
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8.3.1 Electricity

For electricity, Virginia Power’s Schedule MS for Federal Government installations has been
used, with the additional input of -$0.00093/KWH as fuel adjustment factor (effective since
April, 1990). For Federal Government installations, Virginia Power also offers an incentive
program, Schedule MSSG. This program provides credit for on-site generation of electric power
when requested by the power company. The credit is $6.00/month for each kW of applicable
generation. The participant is notified no less than four hours prior to the requested generator
operation. The operation of generators is not required more than once per day, 125 hours per

season or 200 hours per year.

8.3.2 Natural Gas

The natural gas rates used in the calculations are based on the average cost at Fort Belvoir. The
gas is supplied by Northern Virginia Gas at a rate of $0.5329/therm. This rate was provided

by the base Facilities Division.

8.3.3 Other Rates

Based on the recent data available from the facility, the following factors have been used for

calculations:
Data ‘ Factor Source
Rate Charged
by Central Plant = $9.97/1000 Ib. of steam  Base Facilities
Site Energy
Conversion Factor = 1,000 btu/lb. of steam T™ 5-838-2

Source Energy
Conversion Factor = 1,340 btu/lb. of steam ECIP Guidance
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Data Factor Source
Distilled Oil (#2) = $1.03/gallon Base Facilities

Residual Qil (#5 oil) $0.99/gallon Base Facilities

8.4 Economic Life

As stipulated in the Energy Conservation Investment Program (ECIP) guidelines, economic lives
have been based on the lesser of 25 years or the useful life of the ECO. The remaining lives
of the buildings are assumed to exceed 25 years. The useful lives of ECOs are based on ECIP
guidelines and ASHRAE 1991, HVAC Applications.

8.5 Discount Factors
The Uniform Present Worth (UPW) factors published for Region 3 by the Department of Energy

(DOE) under the Federal Energy Management Program (FEMP) have been used in accordance
with the guidance for the Energy Engineering Analysis Program (EEAP).




9.0 METHODOLOGY
9.1 Data Collection and Correlation

A great deal of emphasis was placed upon gathering data for the energy consuming systems of
the buildings and their operating characteristics.

9.1.1 Drawings and Other Documents

An eamnest effort was made to locate drawings, specifications, shop drawings, cut-sheets and any
other documents which could provide information regarding the existing equipment, buildings’
operating characteristics and operating procedures. Also, data for operating hours and
occupancies was requested from the Fort Belvoir Facilities Division; and, with its help,
maintenance and operating personnel were interviewed to arrive at a realistic understanding of

the buildings’ systems.
9.1.2 Field Surveys

Engineering teams were organized to conduct field surveys. The team members were well
prepared for this work by in-office study of drawings and other documents and briefing by the
team leader before starting the field work. Suitable forms for field data were prepared to make
sure that comprehensive data was collected efficiently and that there was no unnecessary
interruption of the occupants’ work. The surveys covered building envelope, building operation,
occupancies and energy-consuming items like computers, appliances, lighting and mechanical
systems. Whenever possible, the survey teams took the opportunity to discuss with the

occupants the working characteristics of their respective areas.

This data was collated and checked for any deficiencies or discrepancies and was corrected either
by checking drawings, by further discussions with the operating personnel, or by additional field

visits.




9.2 Computer Simulation

The calculation of energy consumption, where required, was obtained by computer simulation
using E20-II. E20-II, Hourly Analysis Program (HAP) has been developed by Carrier
Corporation. As its name implies, the program performs hourly calculations based on weather
data. As with any such program, to obtain a reasonably accurate simulation, certain assumptions
were made to adapt the field data for program input. Some of the assumptions were general,

while others were specific to each building.

General Assumptions

The following general assumptions were made for all buildings where computer simulation was

used:

. U-values for the walls and roof systems were either calculated from data collected

in the field, or from information on the drawings.

o Holidays were considered to have the same characteristic loads as Sundays.

o Schedules for various loads like lighting, people, and heat producing equipment
were based on field observations, interviews with operating personnel and
common practice in the industry.

o Plant data has been obtained from field observations and manufacturer’s catalogs.

. Ventilation data, supply air temperatures and other data have been obtained from

drawings and adjusted for each building as necessary.

o Based on the interviews with operating personnel and field observations, none of

the buildings have night set-back in operation.
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. Indoor design temperatures are based on MIL-HDBK-1190.

o Outdoor design temperatures are based on TM5-785 as under:

Summer: 90° F DB/75° F, WB
Winter: 12° F DB

. The infiltration rate has been calculated based on ASHRAE 1989.

o The cooling kW/ton for each system has been obtained from manufacturer’s

catalogs and, in case of non-availability, is based on ASHRAE guidelines.

9.3 Summer Steam Use Evaluation

Certain buildings in the Belvoir Research, Development and Engineering Center require summer

steam for air conditioning reheat and domestic hot water generation.

The objective of this evaluation is to investigate the economic feasibility of providing these
buildings with an alternate source of steam during the non-heating months. The buildings
considered for evaluation of summer steam requirements are 307, 309, 317, 327, 331, 334, 357,
362, 363, and 365.

As indicated earlier, all available drawings were acquired and studied, followed by field visits
to verify and update this information as to actual conditions, equipment, usage, occupancy,
schedule of operation, etc. The compiled information was then used as input for the E20-II
Hourly Analysis Program providing a simulation of bascline energy consumption for air
conditioning reheat and domestic hot water systems in each of the ten buildings. Additional
information was collected regarding the central heating plants at Buildings 332 and 1422.
Facilities engineering operating logs were obtained indicating actual steam produced and fuel oil

and makeup water expended on a daily basis. This, in turn, provides the actual plant efficiency.
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Four alternatives have been considered, as follows:

1. Install a new boiler at the central heating plant #332 to handle only the summer load
allowing the large boiler to be shut down.

2. Install a new boiler at each building for summer load allowing central heating plant

#332 to be shut down during summer.

3. Install a new steam and condensate main, sized for summer load, from the central
heating plant #1422 to the 300 area distribution system allowing the central plant #332

to be shut down.

4. Install a new steam and condensate main, sized for year-round load, from the central
heating plant #1422 to the 300 area allowing the central plant #332 to be permanently
closed.

Discussions with the base facilities personnel indicated that although summer-winter system
changeover was on a building by building basis, generally this occurred about April 15th and
October 15th.

The first three alternatives allow the central heating plant, Building 332 to be out of operation
from mid-April through mid-October, while the fourth alternative will allow the central plant

in Building 332 to be permanently closed.

The savings in around-the-clock expenses of operating personnel, fuel, electricity, etc., were
compared with the initial investment, energy usage, maintenance, and custodial costs of each

ECO with the engineering analysis program to determine qualification with ECIP guidelines.




9.4 Peak Shaving Generators

The purpose of this analysis is to evaluate the feasibility of using diesel or gas generators to
shave off electric demand and thus reduce demand charges year round. The generator will be
installed at the site of the existing Substation 505 A. Two options were conceptualized for

analysis for using the generator.

Option A:  Peak Shaving - Use generator during on-peak hours to reduce electrical

demand.

Option B: Standby Generators - Participate in Virginia Power Standby Generator
Program under rate schedule MSSG.

Each option is discussed separately since implementation of one precludes the implementation

of the other.

Option A: Peak Shaving

This option involves the installation of a diesel generator to be used during periods of high on-
peak electrical demand. The generator will be located at the site of Substation 505 A and would

reduce electrical load by controlling one or more of the circuits at Substation 505 A.

It is important to note that changes in demand load at Substation 505 A do not necessarily
coincide with the electrical demand load for the overall peak at Fort Belvoir. Therefore, any
changes in demand load for Substation S05A shall be made with the objective of impacting the
overall electrical peak demand for the entire post.




Option B: Standby Generator

This option will require Fort Belvoir’s participation in Virginia Power’s standby generation
program under Schedule MSSG for Federal Government Installations (Appendix B). This
program allows a monthly credit of $6.00 per kW of average capacity generated per month.
This program will provide the post with more flexibility, since the generators do not have to run
every day, but are required to be available and ready to run at no less than 4 hours notice. In
addition, the operation of the generators will be limited to a maximum of 200 hours per year,

125 houts per season and only once per day.

9.5 Fuel Conversion

The following residential buildings have been analyzed for conversion to gas-fired heating

equipment:
Existing Proposed
Quarters 1 through 60 Oil-fired boilers Gas-fired boilers
& water heaters and water heaters
400 area (Rossell Village) Qil-fired boilers Gas-fired boilers
and water heaters and water heaters
900 area (Dogue Creek) Oil-fired furnaces Gas-fired furnaces
& electric water heaters and water heaters
2600 area (Woodlawn Village) Heat pumps and Gas-fired furnaces

electric water heaters and water heaters.
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The conversion to gas-fired equipment involves extending new gas lines to these areas. | Energy
usage by the existing system and proposed systems, has been simulated by utilizing Carrier’s
Hourly Analysis Program (HAP). The proposed systems are assumed to be equivalent is
capacity to the existing systems.

For the purpose of ECIP analysis, the simulated energy usage for the existing systems has been
input as energy savings and energy usage for the proposed systems as the energy expended.

Other assumptions are as follows:

o The useful life of equipment is:

Residential Boiler 20 Years
Furnaces and Heat Pumps 15 Years
Water Heaters 10 Years
° Since the ECOs consist of the replacement of water heater and boiler/furnace,

which have different economic lives, the water heater will be replaced again
during the life of the ECOs.

EAC has had discussions with the gas company on bearing the costs of installing gas lines to the

areas mentioned above. The gas company has agreed, in principle, to do so. The evaluation

analysis includes cost to the Government for curb to the housing unit gas line only.
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10.0 BUILDING NARRATIVE
10.1 Building 307
10.1.1 Building Description

General: Building 307 is a 32 foot high brick and block structure with steel frame and built-up
roof over rigid insulation on steel deck. The building consists of two full stories with a 4-1/2
foot clear interstitial utility space between the floors. The building has a gross area of

approximately 19,000 square feet. The building houses laboratories and offices for 43

employees.

HVAC: The building receives high pressure steam from the central plant at building 332, which
is reduced lower pressure to serve two shell and tube steam to hot water converters for heating.
Cooling medium is chilled water provided by packaged water chilling equipment located outside
of the mechanical room. Three main air handling units serve the entire facility with conditioned
air which is reheated. Laboratory areas are provided with individual room reheat coils, small
heating and ventilating units provide make-up air to fume hoods and the building has a perimeter
radiation system. Each air handling system has a return air fan and the building has many small

exhaust fans.

Domestic Hot Water: Domestic hot water is being provided by a steam to hot water generator

located in the mechanical room. The steam control valve is capable of supplying 105 lbs/hr @
5 psig.

10.1.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in Paragraph 10.17,
Summer Steam Use Evaluation. '
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10.1.3 Potential ECOs

1. Repair or Replace Steam Trap

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some uncondensed steam is returned, not all of the heat is utilized in the building.
However, the heat of vaporization is lost when the steam condenses in the condensate return
system. It is recommended that the mechanical room steam traps be tested semi-annually and
reheat traps outside the mechanical room be tested annually. Failed steam traps should be
repaired or replaced as required. During the survey, it was found that the steam trap on the
domestic hot water tank is not operating correctly; it may have partially failed or may be
improperly sized.

2. Reduce Outside Air

According to the mechanical systems drawings, a minimum of 8,380 cfm of outside air is
provided to the lab. The quantity of outside air was based on the exhaust air from fume hoods
and other exhaust fans. The ASHRAE 62-1989 requirement for offices and labs is 20 cfm per
person. Typically, lab fume hoods exhaust much larger quantities of air than the minimum
required by ASHRAE. Since the estimated number of persons in the lab is 43, the minimum
total outside air quantity of 860 cfm is requested. Based on available data from the drawings
and site inspection, fume hood and miscellaneous exhaust fans remove 17,270 cfm; about 400
cfm per person. However, all but one of the fume hoods were off during the site visit. In
addition, most of the makeup air for the fume hoods is supplied by separate H&V units.
Therefore, it is recommended that the minimum outside air volume from the three air handling
units be reduced. The quantity of air supplied to each room with a fume hood should ensure
that a negative room pressure is maintained to minimize the spread of contaminants throughout
the remainder of the building. Similarly, offices and other common areas should be under

positive pressure to minimize the likelihood of contaminants entering the rooms.
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To implement this ECO, new dampers and damper controls will be required. The air-handling
and distribution system will have to be carefully rebalanced to ensure proper pressurization in
each room. The controls installed should complement the use of an economizer air control
system and variable air volume or two speed fans. Additional changes to the return air system

may also be required to balance the building ventilation system.

3. Reduce Supply Air

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool
the space and to ensure the rooms do not feel stuffy. According to the mechanical system
drawings, approximately 20,000 cfm is supplied to the building. This does not include the clean
room area. There is no indication that AHU #1, #2, or #3 were resheaved during the many
renovations of the building. About one cfm per square foot should be adequate to provide
proper cooling and heating if the ventilation system is balanced. The supply air quantity may
be reduced by incorporating a variable air volume system or by using two speed fans. The
volume of air specified in the design drawings can be reduced by about 30 per cent, thereby
reducing the fan energy needed to supply air to the building. Fan energy savings may be
reduced by as much as 50 per cent.

4. Shut Off Equipment During Unoccupied Periods

A review of the lab operation and temperature requirements should be performed to determine
if it is possible to shut down one or more of the central systems for the building during
unoccupied periods. The use of low and high limit thermostats will be required and should

likely be adjusted to take into account the environmental requirements of the lab areas.

Time clocks or an EMS controller (there is an EMCS control cabinet in the mechanical room)
should shut down all applicable fans, pumps, and chillers. The savings from this ECO will
result from reduced heat transfer through the building envelope, reduced ventilation load and the

reduction in equipment operation.
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An override mechanism should be included to ensure that personnel in the building during non-
duty hours can get the necessary heating or cooling. This will require either a switch or an

EMS operator phone that is accessible to all personnel.
5. Warm Up and Cool Down Controls

In conjunction with shutting off the heating and cooling systems, the use of zero leakage
dampers is recommended. While the HVAC system is bringing the building back to normal
operating conditions, the need to heat or cool outside air is unnecessary. By installing low
leakage outside air dampers and controls, only the return air in the building needs to be
tempered. This ECO could also be implemented in conjunction with an economizer or control
system to ensure cool air purging is used rather than using a chiller to bring the temperature

down to operating conditions.

6. Economizer Control

The installation of an economizer control system would reduce the cooling requirements on the
building. By using relatively cool outside air rather than having to cool warmer return air, the
chiller may be shut off or the load reduced.

7. Install Setback Thermostats on Individual Zones

If it is determined that the lab requirements override the ability to shut down the air-handling
units, the use of individual zone setback thermostats can reduce energy usage in "non-critical”

areas. Thus, office areas can have the zone reheat valves operate on a setback thermostat while

labs operate under 24 hour operating conditions.
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8. Zone Optimization for Reheat System

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold
deck is too cool and the load on the chiller can be reduced. The site visit to the building was
made when it was cool outside and it wa found that the chillers were operating. There was no
indication that optimization controls were being used. By installing optimization controls, the
cold deck can be reset to a higher temperature to a higher temperature to minimize the amount
of cooling and heating required. Higher cold deck temperature requires less cooling and higher

supply air temperature requires less reheating to maintain proper comfort.

9. Variable Air Volume Systems

Terminal reheat systems generally represent excellent opportunities for replacement with VAV
systems. By varying the quantity of air supplied to the occupied space, proper cooling is
provided. Based on the volume of the air supplied to the building, the quantity of supply is
adjusted. As the load decreases, the quantity of air supplied decreases and the fan energy usage
is reduced.

Two items should be considered prior to the implementation of this ECO. First, ensure that
minimum outside air requirements are met. Second, ensure that adequate provisions for heating

are incorporated into the design.

10.  Reset Space Temperature and Humidity

The building does not seem to require strict temperature and humidity control with the exception
of a few lab areas. Space temperature can be controlled over a wider range by the use of dead
band thermostats. By allowing the space conditions to vary over a larger comfort range, the
energy requirements are reduced. Consequently, this reduces both chiller and reheat loads. This

ECO should be performed in conjunction with the zone setback ECO.
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11.  Two Speed Motors

The existing ventilation system was designed to provide adequate outside air for a lab with
numerous fume hoods. With the present usage of the building, the supply air and outside air
quantities are in excess of normal office requirements. In addition, when the existing fume
hoods are turned off (as they were found during the site visit), a large amount of fume hood
makeup air is not required. Replacement of existing motors with two speed motors as an
alternative to the variable speed drive option noted above should also be considered. When fume
hood exhaust reaches a specified level, the higher speed would be used. Under most conditions,
the lower speed would be more than adequate. The reduced fan speed saves fan motor energy

and the cost od conditioning of the outside air.

It should be noted that the current ventilation system has supplementary H&V units to provide

makeup air for the fume hoods. Air supplied by these systems must be taken into account when

designing a new system.
12.  Install High Efficiency Motors

It is recommended that the existing large motors be replaced with high efficiency motors. The
evaluation for replacement should be based on the annual hours of operation and the size of the
motor. For the motors located in building 307, if the existing system operation remains
unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the
immediate replacement of the motors. If the hours of operation are reduced or the fans
resheaved, the energy cost savings will be decreased. Under these conditions, it is
recommended that new motors be replaced with high efficiency motors at failure or during air

handling system upgrade.
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13.  Raise Evaporator (Chilled Water) Temperature

During the site visit, the maintenance staff indicated that chilled water is set at a constant
temperature. As the cooling load is reduced from design conditions, the chilled water is not
reset to compensate for reduced cooling requirements. Since line losses are greater for lower
chilled water temperature as well as the chillers run less efficiently at lower chilled water
temperatures, a chilled water temperature reset controller would improve energy efficiency.

Chilled water temperature should be reset based on ambient conditions or load.

14. Qutside Air Reset

A hot water convertor is used for the reheat system. Based on the mechanical drawings and site
inspection, an outside air reset system has not been installed. The water temperature during the
site visit was 145° F. even though the outside temperature was about 50° F. During milder
periods of the heating season, this causes overheating and unnecessary line losses. It is
recommended that an outside air reset controller be installed on the hot water convertor. The

hot water temperature should be set in accordance with the ambient air temperature.

15.  Install Valve Insulation

Uninsulated steam and condensate return valves allow heat to be wasted. The heat from bare
surfaces warms the unoccupied mechanical room rather than providing heat to the preheat, hot
water convertor, or DHW tanks. During the survey, it was noted that at least 10 valves in the
mechanical room were not insulated.

16.  Caulking

Caulking around the windows should be evaluated.
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17.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (40-50 footcandles) and in work areas (100-120 footcandles). However, in
the hallways, where only every other fixture was turned on, economizing efforts were evident.

The following items appear to have potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in  such
rooms, which have high illumination levels, should be evaluated. Rooms 106, 107, 108, and

120 are some examples.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels.
Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.
The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors

should be examined.

Screw-In Fluorescent Lamps: Incandescent lamps, such as in room 117, should be replaced with

screw-in fluorescent lamps.
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Switching: In rooms, such as room 128, the switching arrangement should be checked and, if
‘ necessary, re-wired for additional flexibility.




10.2 Building 309

10.2.1 Building Description

General: Building 309 is a reinforced concrete structure with precast concrete double tee
subflooring under three inch concrete fill. Exterior walls are face brick and block with cavity
with some architectural stone fascia. Roof over lab and office area is built-up type with two
inch rigid insulation over 3-1/2" of concrete fill and precast double tees. Roof over the
simulator chamber is also built-up type with two inch rigid insulation over 1-1/2" metal deck and

steel joists.

The lab and office area consists of two floors and a five foot clear utility space in between with
cement-asbestos faced fiberboard floor panels. Windows are single glazed, metal framed with

3/4 inch air space and single glazed storm panels.

The simulation chamber is a fan shaped forty-five foot high structure with no windows and a

forty foot ceiling height.

The building has a gross area of 36,500 square feet.

HVAC: Building 309 is served high pressure steam from the central plant in Building 332,
which is reduced to low pressure in the mechanical equipment room to serve air handling unit
heating coils, heating hot water convertor and domestic hot water generator. Building cooling
is provided by two 90 ton packaged hermetic reciprocating liquid chillers supplying chilled water

to air handling unit coils.
The building’s primary heating ventilating and air conditioning requirements are met by four

draw thru air handling systems. The air handling unit serving the office area is a multi-zone

type with standard configuration. The unit serving the laboratory areas has a preheat and a
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cooling coil with individual room reheat coils, and the units serving the computer areas and the

simulator chamber are also capable of reheat.

NOTE: The AHU designation numbers used in the computer simulation are based on the design
drawings and may not match unit numbers in the field, e.g. office multi-zone AHU is AHU-1

in the design documents and AHU-3 in the field.

Domestic Hot Water: Domestic hot water is produced by a low pressure steam to hot water
generator located in the mechanical equipment room. The generator is vertical type with 184
gallon capacity. It has a two inch LP steam supply through a 3/4" control valve.

10.2.2 ECOs Investigated

The steam usage curing summer has been evaluated for this building based on the methodology
described in Paragraph 9.3. The results of this evaluation are given in Paragraph 10.17,

Summer Steam Use Evaluation.
10.2.3 Potential ECOs
1. Install Pipe and Valve Insulation

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat
from uninsulated surfaces warms the unoccupied mechanical room rather than providing heat to
the preheat or reheat coils. Small sections of insulation were found to be missing on the pipes.
These bare pipes should be insulated. In addition, ten (10) valves in the mechanical room were

found that were not insulated. These valves should also be insulated.
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2. Steam Trap Repair or Replacement

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
The heat of vaporization is lost when the steam condenses in the condensate return system. It
is recommended that the mechanical room steam traps be tested semi-annually and reheat traps

outside the mechanical room be tested annually. Failed steam traps should be repaired or
replaced as required.

3. Reduce Outside Air

According to the mechanical system drawings, a minimum of 7,950 cfm of outside air is
provided to the offices and lab areas, not including the simulation chamber. The quantity of
outside air was based on the exhaust air from fume hoods and other exhaust fans. ASHRAE 62-
1989 requirement for offices and labs is 20 cfm per person. Typically, lab fume hoods exhaust
much larger quantities of air than the minimum required by ASHRAE.

Since the estimated number of persons in the lab is 87, the minimum total outside air quantity
required is 1,740 cfm. Therefore, it is recommended that the minimum outside air volume from
the two air handling units be reduced by about 6,000 cfm. To implement this ECO, new
dampers and damper controls will be required. The systems will have to be carefully rebalanced
to ensure proper pressurization in each room. The controls installed should complement the use
of an economizer outside air control system and variable air volume or two speed fans. Other

changes to the return air system may be required to balance the building ventilation system.

Although EAC personnel was not permitted into all rooms in the building during the site visit,
it was noted that a large number of fume hoods had been removed. This was based on the
rooms accessed and comments made by the maintenance personnel. However, if there are
isolated fume hoods located in the building, the quantity of air supplied to each of those rooms
should ensure that a negative room pressure is maintained to minimize the spread of

contaminants throughout the remainder of the building. Similarly, offices and other common

23




areas should be under positive pressure to minimize the likelihood of contaminants entering the

rooms.
4. Shut Off Equipment During Unoccupied Periods

Since the areas requiring strict temperature and humidity control have their own HVAC systems
(computers and simulator rooms), it may be possible to shut down the AHU #1 and #2 during
unoccupied periods. Time clocks or an EMS controller should shut down all applicable fans,
pumps, and chillers. Savings will be achieved due to reduction in heat transfer, shut off of

ventilation air and motors.
5. Warm Up and Cool Down Controls

In conjunction with shutting off the heating and cooling systems, EAC recommends the use of
zero leakage dampers during building warm up in the winter and cool down in the summer as
fresh air is not required during warm up or cool down cycles. Thus, while the HVAC system
is bringing the building back to normal operating conditions, the need to heat or cool outside air
is unnecessary. By installing low leakage outside air dampers and controls, only the existing

air in the building needs to be tempered.
6. Economizer Control

The installation of an economizer control system would reduce the mechanical cooling
requirements for the building. By using relatively cool outside air rather than having to cool
warmer return air, the chiller may be shut off or the load reduced. When the economizer
controls are added. dampers should also be replaced to improve system efficiency. The outside
air openings may also have to be increased in size to accommodate the additional outside air
volume. Similarly, return air system controls will have to be modified to coordinate the

"purging” of inside air.
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7. Zone Optimization for Reheat Systems

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold
deck is too cool and the load on the chiller during that period can be reduced. EAC inspected
the building on a cool day and found the chillers operating. There was no indication that the
optimization controls were being used. By installing optimization controls, the cold deck is reset
to a higher temperature to minimize the amount of cooling and heating required. Higher cold
deck temperature requires less cooling and higher supply air temperature requires less reheating
to maintain proper comfort. It should be noted that hot deck and cold deck optimization is
indicated on the mechanical system drawings. However, based on field data, it is unlikely that

this control system is currently affective.
8. Reset Space Temperature and Humidity

The entire building does not require strict temperature and humidity control. Therefore, space
temperature can be controlled over a wider range by the use of dead band thermostats. By
allowing the space conditions to vary over a larger comfort range, the energy requirements are

reduced. Consequently, this reduces both chiller and reheat loads.
9. Install High Efficiency Motors

EAC recommends that the existing motors be replaced with high efficiency motors. The
evaluation of the replacement should be based on the annual hours of operation and the size of
the motor. For the motors located in this building, if the existing system operation remains
unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the
immediate replacement of the motors. New motors can also to be replaced with high efficiency

motors at failure or during air handling system upgrade.
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10.  Raise Evaporator (Chilled Water) Temperature

Maintenance staff for the building indicated that chilled water temperature is set at a constant
temperature.  As the cooling load is reduced from design conditions, the chilled water
temperature should be reset to compensate for reduced cooling requirements. Since line losses
are greater for chilled water at lower temperature and the chillers also run less efficiently at
lower chilled water temperature, a chilled water temperature reset controller would improve
energy efficiency. Chiller water temperature should be reset based on ambient conditions and

load on the building.

11. Qutside Air Reset

A hot water convertor is used for booster coils, unit heaters, and convectors. Based on the
mechanical drawings and site inspection, an outside air reset system has not been installed. The
range on the mechanical plans for heating hot water was 160° F. to 180° F. During milder

periods of the heating season, this causes overheating and unnecessary line losses.

It is recommended that an outside air reset controller be installed on the hot water convertor.

The heating hot water temperature would be set in accordance with the ambient air temperature.

12.  Reduce Domestic Hot Water Temperature

The domestic hot water temperature was measured to be approximately 150° F. For hand
washing and similar functions, this represents both a waste of energy and a potential safety
hazard. The hot temperature increases tank and line losses. It is recommended that the
temperature be reduced to approximately 100° F, although it will result in increased water usage.
Before implementing this change, the adequacy of the hot water supply should be considered.
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13.  Maintenance of Air Handling Unit #1

The filters were found to be dirty, the controls were generally inoperative, and the fan belt guard
was missing. Dirty filters reduce air flow and increase the load on the fan motor. Inoperative
controls do not permit proper heating and cooling, and do not allow proper use of outside air
during mild seasons. This can also cause other problems. The missing belt guard is a safety

hazard.
14.  Maintenance of Air Handling Unit # 2

The filters were found to be dirty and the outside air damper controller was inoperative. Filter

replacement should be undertaken and the damper controller repaired or replaced.

15. Maintenance of Air Handling Unit # 3

The unit has a defective valve releasing steam. The valve should be repaired or replaced.
16. Hot and Cold Deck Reset on Multi-zone Systems

Air Handling Unit # 3 is a multi-zone unit. Based on the mechanical system drawings and the
general condition of the controls, it appears that there is no hot and cold deck, reset on the unit.
By optimizing the temperature of the hot or cold deck, the minimum amount of air mixing is
required to maintain the temperature in a zone. Thus, by reducing the hot deck temperature

during mild periods of the winter season, less by-pass air is required to cool the zone supply air.
17.  Full Load Operation of Parallel Chillers

The building has two new chillers, each containing three 30 ton compressors. Currently, if
more than one compressor is required, both chillers are operated. For example, if 60 tons of

load is required, one compressor from each chiller is operated. The use of one chiller with two

27




compressors operating is more efficient than operating two chillers with one compressor each.

By resetting the load controller on the chillers, the efficiency of the chilled water system can be

increased.
18.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (100 footcandles) and in work areas (100-150 footcandles). The following

items appear to have potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such
rooms, which have high illumination levels, should be evaluated. Room 212 has one such

application.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels..
Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors

should be examined.
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Replace Incandescent Lamps: Incandescent lamps, such as in room 236, should be replaced with

' screw-in fluorescent lamps.




10.3 Building 317
10.3.1 Building Description

General: Building 317 consists of a brick and hollow clay tile single story structure with a small
basement utility room at the northeast corner. The total area of the building is approximately
16,500 square feet. Built prior to 1950, the building currently is used for laboratories and
supporting office spaces.

HVAC: The building utilizes high pressure steam supplied from the central plant for heating
and electricity supplied by Virginia Power is used for cooling. The main HVAC systems consist
of two package rooftop units and two built-up air handling units and other smaller units
throughout the building. The spaces supplied by the rooftop units have individual steam reheat
coils and humidifiers. The built-up air handlers serve most of the remaining building area. One

unit serves three separate reheat zones and the other unit serves five areas.

Domestic Hot Water: Building domestic hot water is provided by a small steam to hot water,
shell and tube type convertor with a fractional hot water circulation pump. This unit is operating

as an instantaneous water heater with no storage and serves a one inch hot water supply pipe.
10.3.2 ECOs Investigated
The steam usage during summer has been evaluated for this building based on the methodology

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
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10.3.3 Potential ECO’s

1. Install Pipe Insulation

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat loss
warms the unoccupied mechanical room rather than providing heat to the preheat or reheat coils.
It is estimated that 8’ of 3/4" steam line and 5° of 1" and 5’ of 1-1/2" condensate return lines

in the mechanical room are not insulated. These bare pipes should be insulated.

2. Steam Trap Repair or Replacement

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some steam is returned uncondensed, not all of the heat is utilized. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and reheat traps
outside the mechanical room be tested annually. Failed steam traps should be repaired or

replaced as required.

3. Reduce Outside Air

According to the mechanical system drawings, a minimum of 8,400 cfm of outside air is
provided to the laboratory. The quantity of outside air was based on the exhaust air from fume
hoods and other exhaust fans. ASHRAE 62-1989 requirement for offices and the laboratory is
20 cfm per person. Typically, the fume hoods exhaust much larger quantities of air than the
minimum required by ASHRAE. Since the estimated number of persons in the lab is 26, the
outside air quantity required is 520 cfm. Based on available data from the drawings and the site
visit; the exhaust fume hoods exhaust 2,300 cfm; about 90 cfm per person. In addition, the

clean room has a separate exhaust system.
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Therefore, it is recommended that the minimum outside air volume from the two air handling
units be reduced to about 600-700 cfm. The quantity of air supplied to each room should ensure
that a negative room pressure is maintained to minimize the spread of contaminants throughout
the remainder of the building. Similarly, office and other common areas should be under
positive pressure to minimize the likelihood of contaminants entering the rooms. To implement
this ECO, new dampers and damper controls will be required. The systems will have to be
carefully rebalanced to ensure proper pressurization in each room. The controls installed should
complement the use of an economizer outside air control system and variable air volume or two
speed fans. Other changes to the return air system may be required to balance the building

ventilation system.
4, Reduce Supply Air

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool
the space and to ensure the rooms do not feel stuffy. According to the mechanical system
drawings, approximately 21,000 cfm is supplied to the building except for the clean room area.
Thee is no indication that AHU # 1 and AHU # 2 were resheaved during the various renovations
of the building. About one cfm per square foot should be adequate to provide proper cooling
and heating if the ventilation system is balanced. Using variable air volume or two speed fans
are other alternative methods of achieving the supply air reductions. The volume of air specified
in the design drawings can be reduced by about 20 per cent, thereby reducing the fan energy
needed to supply air to the building. Fan energy savings may be reduced by as much as 50 per

cent.
5. Shut Off Equipment During Unoccupied Periods

Since the areas requiring strict temperature and humidity control have their own HVAC systems,
it may be possible to shut down the central system for the building during unoccupied periods.
The use of low and high limit thermostats will be required and should likely be adjusted to take

into account the environmental requirements of the lab areas.
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Time clocks or an EMC controller should shut down all applicable fans, pumps, and chillers
when not needed. The savings will result from reduced heat transfer through building envelope,
reduced ventilation load and due to reduction in equipment operation. It is important to include
an override mechanism to ensure that personnel in the building during non-duty hours can get
the necessary heating or cooling. This will require either a switch or an EMCS operator phone

that is accessible to all personnel.

6. Warm Up and Cool Down Controls

In conjunction with shutting off the heating and cooling systems, it is recommended to use zero
leakage dampers during building warm up in the winter and cool down in the summer. Since
personnel are not occupying the building during an unoccupied period, outside air is not
required. By installing low leakage outside air dampers and controls, only the recirculating air
in the building needs to be tempered. This ECO should also be implemented in conjunction with
an economizer control system to ensure cool air purging is used rather than using a chiller to

bring the temperature down to acceptable level.

7. Economizer Control

The installation of an economizer control system would reduce the cooling requirements for the
building. By using relatively cool outside air rather than having to cool warmer return air, the
chiller may be shut off or the load on the chiller reduced. When the damper system is replaced,
economizer controls should also be added to improve system efficiency.

8. Relocate Condensing Units Away from Outside Air Intake

The condensing units for the main air handling units are located very close to the outside air

intake. During the cooling season, heat discharged from the condensing units is being drawn

into the outside air intake. This heat adds to the cooling load thereby requiring more cooling
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from the chillers and heat rejection from the condensing units. It is recommended that a low

cost air deflector be used to deflect the air from the building.
9. Zone Optimization for Reheat Systems

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat coils to maintain comfort in each zone. If every zone is reheating, it is an
indication that the cold deck is too cool. The site visit to the building was made on a cool day
and the chillers were found to be operating. There was no indication that optimization controls
were being used. By installing optimization controls, the cold deck is reset to a higher
temperature to minimize the amount of cooling and heating required. Higher cold deck
temperature require less cooling and higher supply air temperature require less reheating to

maintain proper comfort.
10.  Variable Air Volume Systems

Terminal reheat systems generally represent excellent opportunities for replacement with VAV
systems. By varying the quantity of air supplied to the occupied space, proper cooling is
provided. Based on the volume of the air supplied by the variable air volume boxes to cool the
building, the volume of air supplied by the air handling unit is adjusted. As the load decreases,
the quantity of air supplied decreases and the fan energy usage is reduced. There are two major
considerations prior to installing this ECO. First, ensure that minimum outside air requirements

are met. Second, ensure that adequate provisions for heating are incorporated into the design.
11.  Reset Space Temperatures and Humidity

The building does not require strict temperature and humidity control with the exception of the
clean room areas. Space temperature can be controlled over a wider range by the use of dead
band thermostats. By allowing the space conditions to vary over a larger comfort range, the

energy requirements can be reduced. Consequently, this reduces both chiller and reheat loads.
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12. Two Speed Motors

The current ventilation system was designed to provide adequate outside air for a lab with
numerous fume hoods. Because of the change in the function of the building, the supply and
outside air quantities are in excess of normal office requirements. In addition, when the existing
fume hoods are turned off (as they were found during the site visit), the need for the large
amount of fume hood makeup air is eliminated. It is recommended that the replacement of
existing motors with two speed motors as an alternative should be investigated. This ECO may
be considered in lieu of conversion of the system to VAV as noted above. When fume hood
exhaust reaches a specified level, the higher speed would be used. Under most conditions, the
lower speed would be more than adequate. The reduced fan speed saves fan motor energy and

the conditioning of outside air.
13.  Install High Efficiency Motors

It is recommended that the existing motors be replaced with high efficiency motors. The
evaluation of the replacement should be based on the annual hours of operation and the size of
the motor. For the motors located in building 317, if the existing system operation remains
unchanged (i.e., no night shut down), it is likely that a life cycle cost analysis will direct the
immediate replacement of the motors. As an alternative, it is recommended that new motors be

replaced with high efficiency motors at failure or during air handling system upgrade.
14.  Raise Evaporator (Chilled Water) Temperature

Maintenance staff for infra-red lab buildings indicated that chilled water temperature is set at a
constant temperature. Since line losses are greater for lower chilled water temperature as well
as chillers run less efficiently at lower chilled water temperature, a chilled water temperature
reset controller would improve energy efficiency. Chilled water temperature should be reset

based on ambient conditions and building load.
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15. Replace HVAC Controls

The controls on the air handling did not seem to be functioning properly during the site visit.
For example, the outside air dampers were entirely closed even though the system was operating
and the outside temperature was cool enough to warrant the use of outside air cooling. Also,
pneumatic lines were found to be cut and therefore not functioning. In conjunction with other
ECO’s to be implemented, a complete replacement of the control system for the built-up air
handling units (i.e.; dampers, heating and cooling valves, filter monitoring, etc.), is

recommended.

16.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (100 footcandles) and in work areas (150-200 footcandles). The following

items appear to have potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers jn such
rooms, which have high illumination levels, should be evaluated. Rooms 19, 21A, and 28 are

some examples.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels.
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Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.
‘ The feasibility of either ceiling-mounted or switch replacement occupancy sensors should be

examined.




10.4 Building 327
10.4.1 Building Description

General: Building 327 is a 20 foot high, brick, hollow clay tile and steel structure with a first
floor, center mezzanine floor and partial basement. The facility has a gross area of
approximately 28,000 square feet. This building was built prior to 1950 and is currently used
as office space. In the basement, all rooms with the exception of utility areas are apparently

used for storage. The building is generally in poor condition.

HVAC: Building 327 is provided high pressure steam from the heating plant in building 332,
which is reduced to medium pressure to serve AHU-1, 2, 3 and low pressure steam for heating
hot water convertor. In addition, low pressure steam serves AHU-4 on the roof and air handlers

in areas A & B.

Chilled water is generated by a nominal 150 ton centrifugal chiller with heat rejection by a

cooling tower.

Air handlers 2, 3 and 4 are constant volume, constant discharge temperature machines that
supply individual room hot water reheat coils. The building’s other air conditioning systems are

not dependent on steam during the cooling season.

Domestic Hot Water: The building is provided domestic hot water via a small steam to water

convertor located in a basement mechanical room. The hot water is circulated to the building.

10.4.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
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10.4.3 Potential ECOs
1. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since the steam is returned uncondensed, not all of the heat is used. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and reheat traps
outside the mechanical room be tested annually. Failed steam traps should be repaired or

replaced as required.
2. HVAC System Analysis

According to the maintenance staff, the current HVAC system is scheduled for replacement in
the near future. It is recommended that a careful review of available energy conservation
techniques be performed. This includes the calculation of supply and outside air requirements,
temperature and relative humidity restrictions, potential for shutdown/setback of the air handling
units, reset of hot or chilled water, economizer controls, zone optimization, VAV, etc. The

analysis should include many of the same items listed elsewhere in this repbrt.
3. Install High Efficiency Motors

It is recommended that the existing large motors be replaced with high efficiency motors. The
evaluation for replacement should be based on the annual hours of operation and the size of the
motor. For the motors located in building 327, if the existing system operation remains
unchanged (i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the
immediate replacement of the motors.  As an alternative, it is recommended that new motors

should be replaced with high efficiency motors at failure or during air handling system upgrade.
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4. Raise Evaporator (Chilled Water) Temperature

The maintenance staff indicated that chilled water is set at a constant temperature. Since line
losses are greater for chilled water at lower temperature and chillers run less efficiently at lower
chilled water temperature, a chilled water temperature reset control would improve energy

efficiency. Chilled water temperature should be reset based on ambient conditions or building
load.

5. Leaks in the Steam Pit

Steam and hot water leaks were noticed in the steam pit outside the building. These must be

repaired for safety and energy conservation.
6. Reduce Domestic Hot Water Temperature

The domestic hot water temperature was measured to be approximately 160° F. For hand
washing and similar functions, this represents both a waste of energy and a potential safety
hazard. The high temperature increases tank and line losses. This temperature can be reduced
to approximately 100° F. Reducing the temperature will result in increased water usage. Before

implementing this change, the adequacy of the hot water supply should be evaluated.
7. Lighting ECOs
This building was vacant and locked, while under extensive renovation at the time of the

preliminary lighting survey. However, consideration should be given to improve the lighting

system during the renovation.
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10.5 Building 331
10.5.1 Building Description

General: Building 331 is a steel and masonry structure with brick and masonry exterior walls.
Roof construction is built-up type over 2" insulation on steel deck supported by bar joists on
steel beams. The building is 19°-0" high with the center section at 31°-0" for overhead crane
operation. The basic building had a major addition in 1946 and numerous renovations over the
years. The building has many large single pane windows and roll-up doors. Building 331 is
currently housing a heating and air conditioning laboratory, office areas, paint spray facility,
precision machine shop and materials handling areas, among others. The gross area of building

331 is approximately 64,100 square feet.

HVAC: Building 331 receives high pressure steam from the central heating plant, building 332,
which is reduced to serve a steam to hot water convertor for the heating and A/C lab. The
majority of the building is heated by steam unit heaters and the office areas have steam fin-tube
radiation with summer cooling via small DX type split systems. Steam is required in summer

for HVAC lab. and domestic hot water generation.
Domestic Hot Water: Building domestic hot water is provided by a small shell and tube, steam

to hot water convertor, with a small in-line circulator and no storage tank. This equipment is

located in a small basement mechanical space midway along the building’s north wall.

10.5.2 ECOs Investigated
The steam usage during summer has been evaluated for this building based on the methodology

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
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10.5.3 Potential ECOs, Maintenance and Repair
1. Install Pipe Insulation

Uninsulated steam and condensate return lines throughout the building allow heat to be
ineffectively used. The heat from the bare pipes warms the unoccupied mechanical rooms and
other areas rather than providing heat to coils or heating equipment. Approximately 50 of 2"
steam line and 125’ of 1" condensate return lines in the mechanical room were not insulated.

Damaged and missing areas of pipe insulation should be replaced.

Steam was blowing out of the building from the steam pit flash tank. If the condensate return
lines are insulated, the steam "overflow" will increase. The increase will be caused by the

reduced condensation of steam passed by bad traps.
2. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some uncondensed steam is returned, not all of the heat is utilized. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and traps outside
the mechanical room be tested annually. Failed steam traps should be repaired or replaced as
required.

Based on the steam pouring out of the flash tank, it is likely that many or most of the traps are
defective. When the condensate return lines are insulated, the reduced condensation will

exacerbate the problem.

In the shop area, the steam and condensate return lines were insulated with asbestos. The
asbestos was being removed and replaced with fiberglass insulation. All lines should be

insulated at the conclusion of the contract.
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3. Reduce Outside Air

ASHRAE 62-1989 requires offices and labs to provide 20 cfm per person. The two main office
areas had small air handlers that may supply more outside air than the minimum requirement.
The drawings of the existing air handling systems were not available. Since air volume
measurements were not performed, the quality of outside or supply air could not be estimated.
However, based on the design and operation of other office areas reviewed during this study,

EAC believes that outside air reduction analysis should be performed.

Assuming this ECO is applicable to either of the air handling units, new dampers and damper
controls will be required. The systems will have to be carefully rebalanced to ensure proper
pressurization in each room. The controls installed should complement the use of an economizer
air control system. Other changes to the return air system may be required to balance the

building ventilation system.
4. Reduce Supply Air

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool
the space and to ensure the rooms do not feel stuffy. As described above, the data was not
available to determine if supply air volumes exceeded that required for the office areas. If the
study for outside air is performed as recommended above, the data provided can be used to
assess the potential to reduce the supply air volume. About one cfm per square foot should be

adequate to provide proper cooling and heating if the ventilation system is balanced.
5. Shut Off Equipment During Unoccupied Periods

Since the areas requiring strict temperature and humidity control have their own HVAC systems,
it may be possible to shut down the office systems during unoccupied periods. The use of low
limit thermostats will be required to avoid pipe freezing and the inability of the system to bring

the offices back to normal occupied period room temperature.
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Time clocks or an EMCS controller should shut down all applicable fans, pumps, and chillers
when not needed. The savings from this ECO will result from reduced heat transfer through

building envelope, reduced ventilation load and a reduction of equipment operation hours.

It is extremely important to include an override mechanism to ensure that personnel in the
building during non-duty hours can get the necessary heating or cooling. This will require either

a switch or an EMS operator phone number that is accessible to all personnel.

6. Install Automatic Setback Thermostats on Unit Heaters

The existing unit heaters have standard thermostats and manual on/off switches. To be certain
that the unit heaters are optimally used, install the setback thermostats "behind" the manual
controls. Thus, if the control switch is shut off, the unit heater will not operate. If the switch
is left on, the space temperature is controlled on a day/night setback schedule. The thermostats
must be wired to operate when the manual control is turned off and must have battery backup
to ensure proper operation after power failure. An override mechanism should be provided to

ensure that personnel in the building can get the necessary heating during non-duty periods.

7. Warm Up and Cool Down Controls

In conjunction with shutting off the heating and cooling systems, it is recommended to use zero
leakage damper during building warm up in the winter and cool down in the summer. When
the personnel are not occupying the building, outside air is not required. Thus, while the HVAC
system is bringing the building back to normal operating conditions, the need to heat or cool
outside air in unnecessary. By installing low leakage outside air dampers and controls, only the
recirculating air in the building needs to be tempered. This ECO should also be implemented
in conjunction with an economizer control system to ensure cool air purging is used rather than

using a chiller to bring the temperature down to an acceptable level.
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8. Economizer Control

The installation of an economizer control system would reduce the cooling requirements of the
building. By using relatively cool outside air rather than having to cool warmer return air, the
chiller may be shut off or the load reduced. When the damper system is replaced, economizer

controls should also be added to improve the system efficiency.
9. Install High Efficiency Motors

It is recommended that the existing motors be replaced with high efficiency motors. The
evaluation of the replacement should be based on the annual hours of operation and the size of
the motor. For the motors located in building 331, if the existing System operation remains
unchanged (i.e., no night shut down), it is likely that a life cycle cost analysis will direct the
immediate replacement of the motors. As an alternative, it is recommended that new motors be

replaced with high efficiency motors at failure or during an air handling system upgrade.
10.  Reduce Domestic Hot Water Temperature

The domestic hot water temperature was measured to be approximately 160° F. For hand
washing and similar functions, this represents both a waste of energy and a potential safety
hazard. Higher water temperature increases tank and line losses. The temperature can be
reduced to approximately 100° F. Reducing the water temperature may increase water usage.

Before implementing this ECO the adequacy of the hot water supply should be evaluated.
10.  Install Local Exhaust System in Welding Area

The shop welding area currently uses a large exhaust fan to remove welding fumes. Although
large quantities of air are exhausted, clouds of fumes can still be seen throughout the area. It
is recommended that a smaller, more effective exhaust system be installed. The new system

would provide fume exhaust at the site of the welding. This would not only decrease the fumes
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in the area, but would decrease the air exhausted from the building. During the heating season,
each cubic foot of air exhaust translates into a cubic foot of outside air that requires heating to
a satisfactory indoor temperature.

12.  Block and Insulate Windows

A large proportion of the exterior wall area has single pane windows. In the high bay areas,
heat rises to the ceiling to be lost through the low U-value, poorly sealed windows. EAC
suggests that an analysis be performed to determine if a portion of these windows be blocked
over with an insulated panel.

13.  Caulking

Caulking around the windows should be evaluated.

14.  Heat Destratifying Fans

Consider heat destratifying fans for high bay areas to circulate hot air towards the floor.

15.  Lighting ECOs

The measured lighting level in the work areas averaged about 150 fc which is excessive by
Army guidelines. The following lighting ECOs, which may have potential savings, were
identified.

New lighting system: An evaluation should be made for a new lighting system.

Delamping: Delamping will provide energy savings. However, it would be very noticeable and

may be undesirable.
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Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such

. rooms, which have high illumination levels, should be evaluated.
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10.6 Building 334
10.6.1 Building Description

General: Building 334 is a steel structure with 12" thick solid masonry exterior walls and built-
up roofing over a steel deck supported by steel joists. The building was originally built as a
railway shop and is currently used for temperature testing, storage and offices for SPSA. The
office area starts in the north corner and runs down the northwest wall to include four 20 foot
bays of both first floor and mezzanine. There is a small basement, mechanical equipment room
and transformer vault in the building’s north corner. The building’s area is approximately

16,500 sq. ft.

HVAC: The building is served with high pressure steam from the central plant building 332.
The pressure is reduced in the basement mechanical room to serve a heating hot water converter
and a low pressure steam distribution system to unit heaters. The office area is air conditioned
by dual temperature, 2-pipe fan coil units served hot water from the above mentioned convertor
and glycol from a liquid chiller on the northeast exterior of the building. Six window air
conditioning units are also utilized. In addition, a two ton DX system was being installed at the
time of the site visit. The fan coil system has a summer/winter switch and does not use steam

for summer reheat.

Domestic Hot Water: Domestic hot water is produced by a U-tube type steam to hot water
convertor located in the basement mechanical room. The convertor functions as an instantaneous
heater with no recirculating pump. This convertor is the only item requiring summer use of

steam.
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10.6.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,
Summer Steam Use Evaluation.

10.6.3 Potential ECOs

1. Install Pipe Insulation

Uninsulated steam and condensate return lines allow heat to be ineffectively used. The heat
from the bare pipes warms ceiling in the high bay area rather than providing heat to the unit
heaters. It was observed that at least 33’ of 3/4" steam line and 2’ of 3/4" and 20’ of 1-1/2"

condensate return lines throughout the high bay shop were not insulated. These pipes should

be insulated.
2, Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some steam is returned uncondensed, not all of the heat is utilized. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and traps outside
the mechanical room be tested annually. Failed steam traps should be repaired or replaced as
required.

3. Install Automatic Setback Thermostats on Unit Heaters

The existing unit heaters have standard thermostats and manual on/off switches. Although the
building was not surveyed during cold weather, a couple of the unit heaters were operating and

others were manually shut off. To be certain that the unit heaters are optimally used,

49




thermostats should be installed "behind" the manual controls. Thus, if the control switch is shut
off, the unit heater will not operate. If the switch is left on, the space temperature is controlled

on a day/night setback schedule.

An override mechanism should be provided to ensure that personnel in the building can get the

necessary heating during non-duty period.
4. Block and Insulate Windows
There are over 3,100 square feet of single pane windows in the high bay area. Most of the

window area is near the ceiling of the building. An analysis should be performed to determine

if a portion of these windows can be blocked over with insulated panels.

Note: EAC was not permitted in the office section of the building.
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10.7 Building 357
10.7.1 Building Description

General: Building 357 is a steel structure with brick and concrete masonry unit exterior walls
and aluminum casement poly-glass windows. The basic building stands 35 feet high with a small
penthouse space 12 feet above main roof. Roof construction is built-up roofing over rigid
insulation with vapor barrier, 2" poured deck, sub-purlin and form board. The facility consists
of two full height levels with a 4’-6" clear interstitial utility space above each separated from
the level served by a removable panel floor system. Building 357 is currently used as laboratory

and office space for approximately 100 people.

HVAC: The building is provided high pressure steam from the central heating plant, in building
332, which is reduced in the mechanical room to low pressure to serve the heating hot water
convertors and the domestic hot water generator. In addition, a low pressure steam main is run
around the interstitial utility space to serve steam unit heaters and a few reheat coils for the
utility spaces. Two carrier centrifugal water chillers furnish chilled water to the air conditioning
system with heat rejected by open type cooling towers. A large built-up air handling unit located
in the mechanical room provides conditioned air for the entire building, which is reheated by

duct coils for individual spaces.

Domestic Hot Water: Domestic hot water is produced by a low pressure steam supplied hot
water generator in the mechanical equipment room. The steam control valve has a capacity of

228 Ibs/hr of low pressure steam.

10.7.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
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10.7.3 Potential ECOs

1. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some steam returns uncondensed, not all of the heat is used. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and reheat traps
outside the mechanical room be tested annually. Failed steam traps should be repaired or
replaced as required.

2. Install Valve Insulation

Uninsulated steam and condensate return valves allow heat to be ineffectively used. the heat
from uninsulated surfaces warms the unoccupied mechanical room rather than providing heat to
the preheat or reheat coils. At least eight (8) valves in the mechanical room were not insulated.

Although there will be only minimal energy savings, these valves should be insulated.

3. Insulate Hot Water Tank

The hot water tank for the reheat system was not insulated. As with the steam and condensate

return lines and valves, hot water tanks should be insulated.

4, Shut Off Equipment During Unoccupied Periods

Strong consideration should be given to shutting down the central air handling unit during
unoccupied periods. During the site visit, it was found that none of the fume hoods were

operating on the first and second floors. However, since the third floor was not accessible, EAC

was unable to determine the need for the central AHU to operate during unoccupied periods.
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If separate systems exist to control the lab operations on the third floor, then system shutdown

will not likely have an impact on lab operations.
5. Warm Up and Cool Down Controls

In conjunction with shutting off the heating and cooling systems, EAC recommends the use of
zero leakage dampers during building warm up in the winter and cool down in the summer.
Since personnel are not occupying the building, during off hours fresh air is not required. Thus,
while the HVAC system is bringing the building back to normal operating conditions, the need
to heat or cool outside air is unnecessary. By installing low leakage outside air dampers and
controls, only the return air in the building needs to be tempered. This ECO should be
coordinated with the economizer system to ensure cool air purging is used rather than using a

chiller to bring the temperature down to operating conditions.
6. Reduce Outside Air

According the mechanical system drawings, a minimum of 24 per cent outside air is provided
to the lab. Based on the full load volume of 107,610 cfm, fresh air entering the building would
be nearly 27,000 cfm. The quantity of outside air was based on the exhaust air from fume
hoods and other exhaust fans. The ASHRAE 62-1989 requirement for offices and labs is 20 cfm
per person. Typically, lab fume hoods exhaust much larger quantities of air than the minimum
required by ASHRAE.

Since the estimated number of persons in the lab is 100, the minimum total outside air quantity
is 2,000 cfm. Based on available data from the drawings and site inspection, all exhaust fans
for fume hoods and other requirements exhaust about 37,500 cfm; about 375 cfm per person.
However, all of the fume hood exhaust fans were not operating during the site visit. Thus, it
is very important that the variable inlet vane control system be carefully monitored to ensure

excess outside air is not being heated/cooled.
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Therefore, EAC recommends that a minimum outside air volume from the main AHU be
reduced to about 2,000 cfm with additional makeup air being provided to maintain a balanced
system when fume hoods are operating. The quantity of air supplied to each room with a fume
hood should ensure that a negative room pressure is maintained to minimize the spread of
contaminants throughout the remainder of the building. Similarly, offices and other common
areas should be under positive pressure to minimize the likelihood of contaminants entering the

rooms.

To implement this ECO, new dampers and damper controls may be required. The system will

have to be carefully assessed and rebalanced to ensure proper pressurization in each room.

7. Reduce Supply Air

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool
the space and to ensure the rooms do not feel stuffy. According to the mechanical system
drawings, approximately 107,600 cfm is supplied to the building. Typically, about one cfm per
square foot should be adequate to provide proper cooling and heating if the ventilation system
is balanced. At two (2) cfm per square foot under full load, the main AHU should be able to
maintain proper space conditions. EAC recommends that the inlet vane operation be carefully

monitored to ensure that no excess air is heated/cooled.

8. Zone Optimization for Reheat Systems

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat cold to maintain comfort in each zone. If every zone is reheating, the cold
deck is too cool and the load on the chiller can be reduced. The site visit was made on a cool
day and the chillers were found to be operating. There was no indication that optimization

controls were being used.
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By installing optimization controls, the cold deck is reset to a higher temperature to minimize
the amount of cooling and heating required. Higher cold deck temperature requires less cooling

and higher supply air temperature requires less reheating to maintain proper comfort.

9. Reset Space Temperatures and Humidity

The entire building does not require strict temperature and humidity control. Therefore, space
temperatures can be controlled over a wider range by the use of dead band thermostats. By
allowing the space conditions to vary over a larger comfort range, the energy requirements are

reduced. Consequently, this reduces both chiller and reheat loads.

10.  Install High Efficiency Motors

EAC recommends that the existing motors be replaced with high efficiency motors. The timing
of the replacement should be based on the annual hours of operation and the size of the motor.
For the motor sizes located in building 357, if the existing system operation remains unchanged
(i.e.; no night shut down), it is likely that a life cycle cost analysis will direct the immediate
replacement of the motors. Once the hours of operation are reduced or the fan resheaved, the
energy cost savings are decreased. Under these conditions, EAC recommends that new motors

be replaced with high efficiency motors at failure or during AHU system upgrade.

11.  Raise Evaporator (Chilled Water) Temperature

Maintenance staff for infra-rad lab buildings indicated that chilled water temperature set at a
constant temperature. As the cooling load is reduced from design conditions, the chilled water
is not reset to compensate for reduced cooling requirements. Since line losses are greater for
lower chilled water temperatures and chillers run less efficiently at lower chilled water
temperatures, a chilled water temperature reset controller would improve energy efficiency.
Chilled water temperatures should be reset based on ambient conditions and/or load (similar to

heating outside air reset controls).
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12.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (70-100 footcandles) and in work areas (100-150 footcandles). The following
items appear to have potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such
rooms, which have high illumination levels, should be evaluated. Rooms 211, 229, 230 are

some examples.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels.

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.
The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors

should be examined.
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10.8 ilding 362
10.8.1 Building Description

General: The original building was built in 1962 with an addition added to the north end in
1970. The building is a steel and concrete structure with masonry exterior and is about thirteen
feet high. The original building roof is built-up type over 2" rigid insulation on a 2" light
weight concrete slab. The addition has a 5 ply built-up roof over 2" rigid insulation with a 1-
1/2" steel deck. The roofs are supported by steel joists. There are basements under the north
and south sections which are constructed of poured concrete. The center section of the building
has a 8" slab on grade floor. The gross area is 17,584 sq. ft. and the building is currently used

as a laboratory and has supporting office areas.

HVAC: The old section of building 362 had its HVAC system renovated in 1987 and the
original air handlers and associated steam coils, finned tube radiation and distribution piping and
ductwork were removed. The current HVAC system consists of a new steam PRV station
serving a steam to hot water convertor and an air-cooled reciprocating liquid chiller. These
provide dual temperature water to five packaged air handling units and 22 perimeter fan coil
units. Air handling units 2 and 3 have had steam reheat coils added for summer humidity
control in the laboratory area they serve. The 1970 addition is served by a small multi-zone air

handler.
Domestic Hot Water: Building domestic hot water is provided by a 100 gal hot water storage

* generator with a steam U-tube heating element providing 180 GPH recovery at 156 1bs/hr steam
at 5 PSIG. This unit was installed in 1987.
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10.8.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
10.8.3 Potential ECOs

1. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some of the steam is returned uncondensed, not all of the heat is used. However, the heat
of vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and reheat traps
outside the mechanical room be tested annually. Failed steam traps should be repaired or

replaced as required.
2. Repair Leaking Valve

Air handling Unit No. 1 located in the basement next to the stairwell has a leaking steam valve;
it should be repaired.

3. Shut Off Equipment During Unoccupied Periods
Air Handling Units 1 through 4 may be shut down during unoccupied periods. These systems
have the existing capability to be setback during unoccupied periods. However, each setback

control has been overridden for various reasons. Each area served by these air handling units

should be re-evaluated to determine if the system should be shut down during unoccupied hours.
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Re-evaluation of Air Handling Units 2, 3 and 4 is very important because each currently operate
at 100 per cent outside air. Although the setback control scheme calls for the outside air
dampers to be closed and return air dampers fully open, the "normal” operation mode permits
10 per cent outside air into the building on a continuous basis. The addition of low and high
limit thermostats to control Air Handling Unit No 1. should be considered to prevent freezing,
overheating, or high humidity in the office space.

The use of the existing timeclocks or addition of an EMC controller should shut down all

applicable fans, pumps, and chillers.

An override mechanism should also be included to ensure that personnel in the building during
non-duty hours can get the necessary heating or cooling. This will require either a switch or

an EMC operator phone number that is accessible to all personnel.
4. Warm Up and Cool Down Controls

In conjunction with the shutting off of the heating and cooling systems, the use of zero leakage
dampers during building warm up in the winter and cool down in the summer is recommended.
When the office personnel are not occupying the building, fresh air is not required. Thus, while
the HVAC system is bringing the building back to normal operating conditions, the need to heat
or cool outside air in unnecessary. By installing low leakage outside air dampers and controls,

only the return air in the building needs to be tempered.
5. Zone Optimization for Reheat Systems

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold
deck is too cool. During such period, the load on the chiller can be reduced. The building was
surveyed on a cool day and the chillers were found to be operating. There was no indication

that optimization controls were being used. By installing optimization controls, the cold deck
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is reset to a higher temperature to minimize the amount of cooling and heating required. Higher
cold deck temperature requires less cooling and higher supply air temperature requires less

reheating to maintain proper comfort.
6. Hot and Cold Deck Reset on Multi-Zone Systems

Air Handling Unit No. 1 is a multi-zone unit. Based on the mechanical system drawings and
the general condition of the controls, it can be assumed that there is no hot and cold deck reset
on the unit. By optimizing the temperature of the hot and cold deck, the minimum amount of
air mixing is required to maintain zone temperatures. Thus, by reducing the hot deck
temperature during mild periods of the winter season, less by-pass air is required to cool the

zone supply air.
7. Variable Air Volume Systems

Terminal reheat systems generally represent excellent opportunities for replacement with VAV
systems. By varying the quantity of air supplied to the occupied space, proper cooling is
provided. Based on the volume of the air supplied by the variable volume boxes to cool the
building, the volume of air supplied by the air handling unit fan is adjusted. As the load

decreases, the quantity of air supplied decreases and the fan energy usage is reduced.

The implementation of this option should provide large savings for the lab areas. Air Handling
Units 2 - 5 are all constant volume 100 per cent outside air systems. Fume hood requirements
are the primary reason for the large outside air quantities (> 12,000 cfm) being supplied to the
space. Since all of the fume hoods inspected during the site visit had been shut off, there no
longer was a requirement for 12,000 cfm of outside air. However, there will be periods when
the fume hoods will be operating and the outside air will be necessary. Therefore, a variable
air volume system would be set up to sense the lab static pressure and fume hood operating

signals and adjust the quantity of supply air to the rooms accordingly.
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8. Install High Efficiency Motors

It is recommended that large existing motors be replaced with high efficiency motors. For the
motors located in building 362, if the existing system operation remains unchanged (i.e.; no
night shut down), it is likely that a life cycle cost analysis will direct the immediate replacement
of the motors. If the hours of operation are reduced or the fans are resheaved, the energy cost
savings will be decreased. Under these conditions, new motors should be replaced with high

efficiency motors at failure or during air handling system upgrade.

9. Raise Evaporator (Chilled Water) Temperature

Maintenance staff indicated that chilled water temperature is set at a constant temperature. Since
line losses are greater for lower chilled water temperature and chillers run less efficiently at
lower chilled water temperature, a chilled water temperature reset control would improve energy
efficiency. Chilled water temperatures should be reset based on ambient conditions or building

load.

10.  Reduce Domestic Hot Water Temperature

The domestic hot water temperature was measured to be approximately 180° F. For hand
washing and similar functions, this represents both a waste of energy and a potential safety
hazard. Higher water temperature increases tank and line losses. The temperature can be
reduced to approximately 100° F. Reducing the water temperature may increase its usage.
Before implementing this ECO, the adequacy of hot water supply should be evaluated.

16.  Caulking

Caulking of the around the windows should be performed.
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17.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (70-100 footcandles) and in work areas (120-175 footcandles). The following

items appear to have a potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such
rooms, which have high illumination levels, should be evaluated. Rooms 108C, and 115A are

some examples.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels.

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.
The feasibility of installing either ceiling-mounted or switch replacement occupanCy sensors

should be examined.

Replace fixtures: Locations, such as the waiting areas around rooms 103, 104, 105, and 106,

should be given consideration for new and more efficient fixtures.
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10.9 Building 363
10.9.1 Building Description

General: Building 363 is a one story structure with equipment located in the basement and the
penthouse. The building was built in 1952 and subsequently improved. Exterior walls are 12
inch concrete masonry below grade and 12 inch concrete masonry cavity type elsewhere. The
building’s structure consists of a steel and concrete frame with concrete pan first floor slab and
built-up roof over rigid insulation on a concrete deck supported by steel joists. With a gross
area of approximately 31,000 square feet, the building houses laboratories and offices for 30 to

40 employeses.

HVAC: The building receives high pressure steam from the central plant in building 332 which
is reduced to medium pressure to serve the building’s process and domestic hot water loads and
then to low pressure for the heating hot water convertor. Cooling medium is chilled water
provided by packaged water chilling equipment located outside on the east side of the building.
Two large rooftop units serve the entire facility with conditioned air which is reheated. Spaces
are provided with individual room reheat coils and small heating and ventilating units provide
make-up air to fume hoods. Each AHU system has a return air fan and the building has several

small exhaust fans.

Domestic Hot Water: Building domestic hot water is being provided by a steam to hot water
generator located in the mechanical room. The steam control valve is capable of supplying 165

lbs/hr. @ 30 psig.
10.9.2 ECOs Investigated

The steam usage during summer has been evaluated for this building based on the methodology
described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.

63




10.9.3 Potential ECOs
1. Install Pipe and DHW Tank Insulation

Uninsulated steam and condensate return lines and hot water tanks allow heat to be ineffectively
used. The heat from bare surfaces warms the unoccupied mechanical room rather than providing
heat to the preheat or reheat coils or hot water. Missing insulation was noticed throughout the
mechanical room (B107) during the site visit. However, various renovation projects were

underway in nearby areas, the piping and tank may have been insulated under those projects.

Since insulating and hot water piping and tanks are fast payback items, the lines and tank should
be rechecked for insulation. If they are still not insulated, missing insulation should be installed.
Further, the uninsulated piping was located at body height. Thus, not only is heat being lost,

but this condition also represents a safety hazard.

2. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some uncondensed steam is returned, not all of the heat is utilized. However, the heat of
vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the steam traps in the mechanical room be tested semi-annually and reheat
traps outside the mechanical room be tested annually. Failed steam traps should be repaired or
replaced as required.

3. Zone Optimization for Reheat Systems

Zone reheat systems typically use a fixed cold deck temperature and apply thermostatic controls
to operate reheat coils to maintain comfort in each zone. If every zone is reheating, the cold
deck temperature can be raised, thus reducing load on the chiller. According to the drawings,

zone optimization is not being used. By installing optimization controls, the cold deck can be
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reset to a higher temperature to minimize the amount of cooling and reheating required. Higher
cold deck temperature requires less cooling and the air requires less reheating to maintain proper

comfort.

4, Qutside Air Reset

A hot water convertor is used for reheat coils and other heating equipment. Based on the
mechanical drawings and the site visit, an outside air reset system has not been installed. The
hot water convertor temperature is set for 160° F. to 180° F. regardless of the ambient
conditions. During milder periods of the heating season, this may cause overheating and
unnecessary line losses. It is recommended that an outside air reset controller be installed on
the hot water convertor. The heating hot water temperature should be varied in accordance with

the ambient air temperature.

5. Reduce Domestic Hot Water Temperature

The domestic hot water temperature was measured to be approximately 150° F. For hand
washing and similar functions, this represents both a waste of energy and a potential safety
hazard. This temperature can be reduced to approximately 100° F. Reducing the water
temperature may increase its usage. Before implementing this ECO, the adequacy of hot water

supply should be evaluated.
6. Weatherstrip Doors
The weatherstripping on the door to the building is no longer effective. To reduce energy losses

and decrease uncomfortable drafts, it is recommended that the weatherstripping on all of the

doors be replaced.
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7. Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (100 footcandles) and in work areas (50-150 footcandles). The following

items appear to have a potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such
rooms, which have high illumination levels, should be evaluated. Rooms 107, 112, 113, 118

and 121A are some examples.

Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels.
Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.

The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors

should be examined.
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10.10 Building 365
10.10.1 Building Description

General: Building 365 is a 39 x 75 foot masonry structure with steel open web joists supporting
a roof of form board, 2" gypsum, 2" rigid insulation and built-up roofing. There is an 18 foot
high roof area with a mezzanine and the remaining area has a 12 foot roof height. Exterior
walls are 8" block with interior plaster finish. The facility has a gross square footage of 4880

and is currently being used as office space for 26 employees.

HVAC: Building 365 is provided high pressure steam service from the central heating plant in
building 332, which is reduced to low pressure in the small mechanical room to serve a steam
to hot water converter to produce heating hot water for this building. Cooling is provided by
a 30 ton reciprocating liquid chiller package by Technical Systems, Inc., which is pad mountéd
on the east side of the facility. Air conditioning is through three packaged roof top air handling

units. Use of summer steam is not necessary for this equipment.

Domestic Hot Water: Building 365 is provided domestic hot water by a vertical steam generated
hot water storage heater located in the small mechanical room. The domestic hot water

generator requires summer steam to operate.
10.10.2 ECOs Investigated
The steam usage during summer has been evaluated for this building based on the methodology

described in paragraph 9.3. The results of this evaluation are given in paragraph 10.17,

Summer Steam Use Evaluation.
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10.10.3 Potential ECOs
1. Repair or Replace Steam Traps

Failed traps allow steam to pass into the condensate return lines rather than be used for heating.
Since some of the steam is returned uncondensed, not all of the heat is utilized. However, the
heat of vaporization is lost when the steam condenses in the condensate return system. It is
recommended that the mechanical room steam traps be tested semi-annually and reheat traps
outside the mechanical room be tested annually. Failed steam traps should be repaired or

replaced as required.
2. Reduce Outside Air

ASHRAE 62-1989 requires offices to provide 20 cfm per person. The building has three air
handling units to service the two floors. These air handling units may be supplying more than
this requirement. The construction drawings are not available. Since air volume measurements
were not performed, the quantity of outside or supply air being provided to the offices could not
be determined. However, based on the design and operation of other office areas reviewed

during this study, it is recommended that outside air reduction analysis be performed.

Assuming this ECO is applicable to all of the air handling units, new dampers and damper
controls will be required. The systems will have to be carefully rebalanced to ensure proper
pressurization in each room. The controls installed should complement the use of an economizer
air control system. Other changes to the return air system may be required to balance the

building ventilation system.

3. Reduce Supply Air

The quantity of conditioned air supplied to the occupied areas must be sufficient to heat or cool

the space and to ensure satisfactory indoor air quality. As described above, the data was not
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available to determine if supply air volume exceeded that required for the office areas. If the
outside air study is performed as recommended above, the data generated can be used to asses
the potential to reduce the supply air volume. About one cfm per square foot should be adequate
to provide proper cooling and heating if the ventilation system is balanced.

4, Rebalance Supply Air System

The supply air system is not properly balanced in the building. During the site visit, two
problems related to air imbalance were noted. First, overheating in some areas is causing the
staff to open windows to temper the space conditions. The overheating increases the energy
used to heat (and probably during the summer months, cool) the building. The imbalance causes
excessive warm supply air into one area while starving others. Second, the staff complained of
excessive noise in the offices, especially in the areas with too much air. Although measured to
be within acceptable limits by the maintenance contractor, the noise levels caused staff to speak
loudly in many areas of the building to be heard. The aggravation and possible lost time to the
staff should also be ample reason to rebalance the system and correct any noise problem that

remains after the rebalancing.
5. Shut Off Equipment During Unoccupied Periods

The three packaged rooftop air handling units should be shut down during unoccupied periods.
The use of low limit thermostats set at 45° F. to 55° F. will be required. Due to the computer
usage in the building, a high limit thermostat may also be installed for summer operation to
avoid overheating or to avoid high humidity. The timeclocks or EMCS controller should shut

down all applicable fans, pumps, and chillers.
An override mechanism should be included to ensure that the personnel in the building during

non-duty hours can get the necessary heating or cooling. This will require either a switch or

an EMCS operator phone number that is accessible to all personnel.
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6. Warm Up and Cool Down Controls

In conjunction with the shutting off of the heating and cooling systems, the use of zero leakage
dampers during building warm up in the winter and cool down in the summer is recommended.
When the personnel are not occupying the building, outside air is not required. Thus, while the
HVAC system is bringing the building back to normal operating conditions, the need to heat or
cool outside air in unnecessary. By installing low leakage outside air dampers and controls, only
the recirculating air in the building needs to be tempered. This ECO could also be implemented
in conjunction with the economizer control system to ensure cool air purging is used rather than

using the chiller to bring the temperature down to operating conditions.

7. Economizer Control

The installation of an economizer control system would reduce the cooling requirements in the
building. By using relatively cool outside air rather than having to cool warmer return air, the
chiller may by shut off or the load reduced. When the damper system is replaced, economizer
controls should also be added to improve the system efficiency. Since equipment shop drawings
and the mechanical system plans were not available, it cannot be stated with certainty whether

this ECO has already been incorporated into the equipment.

8. Replace HVAC Controls

The controls on the rooftop air handling units did not appear to be functioning properly during
the site visit. For example, the outside air dampers were entirely open even though the outside
temperature was about 42° F. In conjunction with other ECO’s to be implemented, it is
recommended that the control system for each of the air handling units, consisting of dampers,

heating and cooling valves, filter monitoring, etc., should be repaired.
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9. Outside Air Reset

A hot water convertor is used to provide hot water to the air handling unit heating coils. Based
on the site visit, an outside air reset system has not been installed. The hot water temperature
during the site visit was 145° F., too high for the mild outside temperature. During milder
periods of the heating season, this causes overheating and unnecessary line losses. It is
recommended that an outside air reset controller be installed on the hot water convertor. The

temperature of the water would be set in accordance with the ambient air temperature.

10. Correct Flash Tank Problem

Steam was noticed to be escaping from the flash tank. Although this is the function of the tank,
the excessive steam is likely caused by poor traps or an undersized flash tank. The cause of this
problem should be identified and corrected.

11.  Lighting ECOs

During a spot check in this building, illumination levels in excess of Army guidelines were
found in hallways (75 footcandles) and in work areas (100-150 footcandles). The following

items appear to have a potential for energy savings in this area.

Delamping: Most fluorescent fixtures have four lamps. Where lighting levels permit,
consideration should be given to removing two of the four lamps and disconnecting one ballast

in such fluorescent fixtures.

Photo-electric Dimming: Rooms that have large amounts of sunlight are good prospects for
photo-electric dimming. Economic feasibility of installing photo-electric dimmers in such
rooms, which have high illumination levels, should be evaluated. Rooms 3,6 and are some

examples.
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Static Dimming: For those rooms that do not have windows, but have high illumination levels,

static dimmers should be considered.

Reflectors: In some areas, such as the lab rooms, the installation of reflectors would reduce

energy usage, while providing adequate lighting levels..

Occupancy Sensors: Many of the rooms checked were vacant, but the lights were turned on.
The feasibility of installing either ceiling-mounted or switch replacement occupancy sensors

should be examined.
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10.11 Building 505A
10.11.1 Building Description

This is an electrical substation that serves the 0-99, 200, 400, and 500 areas. Itis a 4.16 Kv
substation. The substation has a total of eight circuits, with five meters monitoring the Kwh

only. This substation is also tied to substations 1156 and 327A.

10.11.2 Peak-Shaving Generator

Two options were conceptualized for analysis for using a generator, namely

Option A: Peak Shaving - Use generator during on-peak hours to reduce electrical

demand.

Option B: Standby Generator - Participate in Virginia Power Standby Generator
Program under rate schedule MSSG.

There is sufficient room within the fenced area in the substation to locate a generator. Hence,

the study assumes that the generator would be located in an enclosure in this location.

Option A - Peak Shaving

The feasibility of the installation of a generator in Substation 505 A consists of analyzing the
electrical demand curve for the entire post. This is necessary since the entire post is master
metered. Therefore, any impact must be considered with respect to the total demand for the

entire post in mind. A demand curve for the post follows.
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An analysis of the demand curve for the peak day in July shows the following:

ESTIMATED ELECTRICAL BILLING DEMAND WHEN USING A GENERATOR

TIME OF DAY KW DEMAND GENERATOR ESTIMATED TOTAL

GENERATOR ON SAVED HOURS/DAY BILLING KW DEMAND
1100-1615 1076 5.3 24,230
1110-1540 884 4.8 24,422
1130-1540 614 4.2 24,692
1140-1535 500 3.9 24,806
1150-1500 422 3.2 24,884
1310-1445 346 1.6 24,960
1315-1430 270 1.3 25,036
1330-1420 154 0.8 25,152

The third column shows the number of hours that the generator will be required to run in order
to achieve the kW reductions stated in column 2. The next step is to determine the optimum
. size generator. This analysis utilizes the metering data for circuits number 3, 5, 6, 7 and 8,
which are the only circuits for which such data is available. The following table shows the
estimated load for each circuit and the estimated coincidental demand with the overall peak

demand for the Post.

EXPECTED COINCIDENTAL KW AVAILABLE AT SUBSTATION 505 A

ESTIMATED ESTIMATED AVAILABLE
AVERAGE PEAK COINCIDENTAL KW
CIR NO. LOAD (KW) (DIVERSIFIED) GENERAL AREA SERVED
Cir. 3 336 269 0-90 Area
Cir. 5 431 345 200 Area
Cir. 6 818 655 400 Area
Cir. 7 573 458 0-90 Area
Cir. 8 395 316 500 Area




The following table shows the generator size required for each respective circuit and the time

of day the generators would have to run in order to achieve the kW demand reductions shown

above.

CIRCUIT GEN'TR TIME OF DAY GENERATOR KWH GEN'D
NUMBER SIZE (KW) GENERATOR ON HOURS/DAY PER MONTH
3 600 1310-1430 1.4 9,018
5 750 1305-1450 1.8 15,016
6 1500 1120-1545 4.4 70,470
7 1000 1135-15630 3.9 40,841
8 750 1310-1445 1.6 11,743

The process of optimizing the size of the generator involves a comparison of total annual cost
versus total annual savings for the different size generators. While the larger generators can
save more kW demand, they cost more and must run for longer periods, thereby decreasing their
life expectancy. In this analysis the kWh energy charges and kW demand charges that can be
saved by running the different size generators, have been calculated. Accordingly, the total
annual cost has been calculated using three main components. These three components are the
cost of generating the required kWh, the maintenance cost and the capital cost. The cost of
generation is calculated based on the running hours required using the fuel consumption for the
different size generators. The maintenance cost is also calculated based on the generator running

time.

The total cost is compared to the total savings for each generator so that the generator with the
greatest net annual savings is selected. The cost and savings data is then used to perform ECIP

analysis.

It must be noted that the calculated savings may not be achieved if, for any reason, peak load
occurs during any period other than the period assumed for the study. One way to ensure that
the calculated savings are achieved may be by the use of the EMCS equipment, or any other

load monitoring equipment. This will ensure that the generators are turned on even if it is
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outside the two hour window provided for in the calculations. Also, if the demand is monitored,
it would not be necessary to run the generator every day during the summer months, but only

on the days of high demand.

Diesel Generator:

At Substation 505 A, by using the method described above, a 750kW diesel generator starting
at 1300 hours and running approximately 1.8 hours per day will provide the maximum amount
of net annual savings. The diesel generator will be installed at the substation, in an enclosure.

An automatic transfer switch will also be located at the substation in a weatherproof type

cabinet.

The following assumptions have been made for this analysis:

1. The generator would have a closed transition automatic transfer switch to avoid any

flickering effect on the load when the generator would come on the line.

2. Average generator fuel consumption is based on the manufacturer’s data.

3. Calculations are based on running the generator 22 work days every month for the
months of June through September, which are the designated summer months as per

Virginia Power rate schedule MS.

4. The generator will run for 1.8 hours starting at 1300 hours every day during the summer

months.
5. The electrical load reduction of 345kW from the electrical demand billing would be

achieved every summer month. This would, in turn, affect the minimum demand billed

during the winter months, currently 90% of the peak summer month demand.
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Natural Gas Generator:

The analysis for the natural gas generator is similar to the analysis for the diesel generator, with
the exception to the size of natural gas generator used. The size of the generator is based on
the standard size available from the manufacturer. A 630 kW natural gas generator has been
selected for the purpose of analysis. This generator, starting at 1310 hours and running 1.6
hours per day will provide the maximum amount of net savings. The natural gas generator will
be installed at the substation, in an enclosure. A distribution gas line would be installed for a
distance of approximately 250 feet from 23rd street. An automatic transfer switch will also be
located at the substation in a weatherproof type of cabinet.

The following assumptions were made for this analysis:

1. The generator would have a closed transition automatic transfer switch to avoid any

flickering effect on the load when the generator would come on the line.
2. Average generator fuel consumption data is based on manufacturer’s data.

3. Calculations are based on running the generator 22 work days every month for the
months of June through September, which are the designated summer months as per

Virginia Power rate schedule MS.

4, The generator will run for 1.6 hours starting at 1310 hours every day during the summer

months.

5. The electrical load reduction of 316kW from the electrical demand billing would be
achieved every summer month. This would, in turn, affect the minimum demand billed

during the winter months, currently 90% of the peak summer month demand.
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As indicated for an oil generator, it must be noted that the calculated savings may not be
achieved if, for any reason, peak load occurs during any other period. This may be achieved

by the use of the EMCS equipment, or any other load monitoring equipment.

Option B: Standby Generator

Under this program, Virginia Power may request operation of the customer’s standby generator
only from December 1 through March 31 (winter) during the hours between 0600 and 1200,
weekdays, or from June 1 through September 30 (summer) during the hours between 1400 and
2000, weekdays. Virginia Power will pay the metering costs and will install meters near the
generator to measure the kW generated during the requested period. The payment of $6.00 per
kW of average capacity generated, as contracted for, is paid for 6 summer months and for 6
winter months. The participating customer may request that hours of one generation request be
excluded in determination of the average capacity generated in a particular billing month. This
one time exclusion is an advantage over the peak shaving option since no penalty is incurred for

an isolated instance when the generator may not meet the load.

Diesel and Natural Gas Generators:

As for peak shaving, the analysis for the standby diesel generator has been performed using a
750 kW diesel generator and a 630 kW natural gas generator. The circuits are the same as used

for the peak shaving option.

Following is a summary of ECIP analysis for this ECO:

Energy Saved, Mbtu/year Payback
Option Generator Electric Oil/Gas Total SIR Period
A Diesel 205 -791 -586 1.2 8.7
Natural Gas 160 -711 -551 0.9 11.9
B Diesel 101 -383 -281 0.4 25.0
Natural Gas 101 -708 -607 0.3 35.4
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10.12 Building 1359 (Control Tower)
10.12.1 Building Description

General: Building 1359 functions as the Aircraft Control Center for Davison U.S. Army
airfield. The tower is a steel structure with exterior walls of CMU on the ground floor and
sandwich metal panels on the floors above. The metal panels appear to be provided with
approximately one inch of fiberglass insulation in-between. The building has seven levels and
a gross area of approximately 2,870 sq. ft. The floors are concrete slab. The windows below
level seven are single thickness metal casement type. The observation level is furnished with
inward sloping thermopane double glazing. Roof is built-up type over rigid insulation on a metal

deck. Seventh level has acoustical lay-in ceiling.

HVAC: The Control Tower is furnished low pressure steam from the adjacent building 1351,
which is distributed to radiators, unit heaters and an air handling unit. Cooling is provided by
a ten ton liquid chiller outside the north corner of the building. Chilled water is circulated to

five fan coil units and an air handling unit.
10.12.2 Energy Model

A computer simulation on the E20-II, HAP 20 program was made to analyze the building
systems and to determine energy savings. The following assumptions are applicable to this

simulation:

o Infiltration values are based on ASHRAE 1989 Fundamentals Handbook
(p.23.17). However, based on field observations and discussions with the
tenants, it has been learned that they have tried to plug cracks and gaps in the
building walls to reduce infiltration. As such, for baseline simulation, the
infiltration values were increased by 100% for the control room floor and 50%

in other areas.
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o Where steam to radiator and unit heater flows unrestricted, overheating to 80° F.

has been assumed in these areas.

o The equipment data is based on drawings and manufacturer’s catalog.

. The building heating requirements are met by steam from the central boiler plant
in Building 1351.

Based on these assumptions, the building systems data input obtained from drawings, field data
and interviews, an energy systems simulation was performed. Next, the energy conservation

opportunities (ECOs) were identified and those considered technically feasible were simulated.

In order to simulate all systems appropriately, some spaces were simulated for cooling and
heating separately. The discrepancy in square footage and energy usage by lighting and
miscellaneous energy consuming systems has been corrected by simulating an imaginary space

for these loads only and adjusting the corresponding values for these systems.

10.12.3 ECOs Evaluated

The ECOs were prioritized based on a preliminary computer simulation and resimulated
successively to generate savings synergistically. The following ECOs were evaluated for this

building:
1. Wall Insulation
It is proposed to add 2" wall insulation (R-11) by installing an exterior wall insulation system.

This will improve the U-value for the wall assembly from 0.4 to 0.074 Btu/hr-SF-°F. The

building energy usage was re-simulated with the new U-value for the wall.
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2. Roof/Ceiling Insulation

Six inches of batt insulation will be installed above the suspended ceiling to provide additional
R-19 insulation. The U-value will improve from 0.22 to 0.0425 Btu/hr-SF-°F. The energy
usage was re-simulated as for wall insulation and savings determined.

3. Replace Single Glazed Windows with Double Glazed Windows

The existing windows in this building are all single-glazed, except those in the control room

level. These existing and proposed windows have the following characteristics:

Existing Proposed
U-Value 1.0 0.58
Glass Factor 1.0 0.9

Computer simulation with the new characteristics generated the new energy usage, which

compared to base building simulation provided the energy savings values.

4, Weatherstripping

To determine the energy savings, the building systems were simulated by changing the
infiltration values to the calculated values. It is assumed that weatherstripping will plug the
cracks and gaps, as mentioned in assumptions for energy model in 10.12.2.

5. Night Setback

The building does not have any night setback controls. Under this ECO, time clock controls

will be provided for the HVAC systems to save energy during the unoccupied period. A
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computer simulation by E20-II, HAP 20 program generated energy usage with this ECO in

place.

6. Radiator/Unit Heat Control Valves

As described in the 10.12.2, free flow of steam in the radiator and unit heater causes
overheating. Control valves are proposed to cut-off steam when a preset temperature (683°F.)

is reached. The energy usage simulation was performed with this parameter.

7. Reflectors

The fluorescent light fixtures on the third floor are open type fixtures. It is proposed to install
reflectors to generate savings in lighting and cooling costs. However, heating costs will increase

by a small margin. The ECO was also simulated to generate the energy usage pattern.

8. Occupancy Sensor

Lights in the conference room on the sixth floor stay on for a long period of time. An
occupancy sensor will turn the lights off when not required. As for reflectors, energy savings

in lighting and cooling will be offset by marginal increases in heating energy.

Originally all ECOs were evaluated independently of each other, and were ranked according to
the highest to lowest SIR. Then the ECO with the highest SIR was simulated followed by the
next ranked ECO. This calculation was performed with the first ECO in place. This process
was carried out for all ECOs, and a new SIR was calculated which resulted in a new ranking.
The calculations were repeated a number of times, until a true ranking reflected the interaction

and synergism of the ECOs.

Following is a summary of the ECIP analysis for this building by taking synergistic effects into

account.
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ECO

Radiator
Control

Valves

Ceiling

Insulation

Weather
Stripping

Night
Setback

Reflectors

Occupancy

Sensors

Wall

Insulation

Doubile-
Insulated

Glass

CcosT
(INCL. SIOH)

$ 945

530

723

1188

768

121

36,826

$5,129

ENERGY SAVED
ORIGINAL

ELEC. SIR

13

(MBTU)

OoiL

25

21

29

TOTAL

25

21

20

31

84

3.8

3.5

2.1

2.8

1.3

0.8

0.2

0.2

SIR

3.3

3.2

1.7

1.4

1.3

0.5

0.2

0.2

SYNERGISTIC SIMPLE
PAYBACK

3.7

4.7

2.5

7.5

6.2

13.3

95.0

98.0




10.13 Buildings 1-60 (General Officers’ Quarters)
10.13.1 Building Description

General: There are 59 general officers’ quarters. All of them are two storied units with

basements and are of brick construction. Each unit has three to four bedrooms.

Mechanical Systems: Each unit, except Building 1, is heated by oil-fired steam boiler. Building
1 has an oil-fired hot water boiler. The boilers are about fifteen years old, with an expected
remaining life of 5 years. Domestic hot water requirements are met by oil-fired water heaters
which are at the end of their service lives. The boilers and hot water heaters are located in the

basement.

Typical Units: For the purpose of this study, the units have been classified into the following
four types based on their layouts.

A short description of each of the two typical units follows:

Type 1 4 bedrooms, a study, a maid’s room, and two floors, totalling approximately
7,262 square feet. Also, there is a sun porch on first floor. (One unit.)

Type A 4 bedrooms, a maid’s room, and two floors, totalling approximately 4,803 square
feet. Also, there is a sun porch on the first floor. (19 Units.)

Type B 3 bedrooms and a sun porch on the first floor. Approximately 3,295 square feet.
(18 Units.)

Type C 3 bedrooms, sun porches on both levels. Approximately 3,575 square feet. (21
Units.)
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10.13.2 ECOs Investigated

It is proposed to convert the energy source for heating and domestic hot water from the existing
residual oil to natural gas. The energy usage for each typical unit was simulated by using the
HAP20 program developed by Carrier Corporation. The ECIP analysis has been performed with

these assumptions:

1. The economic life of residential boilers is 20 years.

2. The hot water heaters have an economic life of 10 years and will need replacement

during the ECO’s life after that period.

3. The main gas line will be installed by the gas company. Only the cost of gas lines from

the curb into each unit will be borne by the Government.

10.13.3 ECIP Analysis Summary

ENERGY SAVED (MBTU)

COST

(INCL. SIMPLE
SIOH) OlL GAS JOTAL SIR PAYBACK
$520,753 15,657 -14,050 1,607 1.3 12.3
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10.14 Buildings 401-432 (Rossell Village

10.14.1 Building Description

General: The study for Rossell Village is being carried out in the 400 area for 30 buildings
(buildings 401-432), which have a total of 60 units. These buildings are multiple family units
with two units per building and four types of units.

The buildings are two story consisting of 4 bedrooms in each unit. The buildings are brick

frame construction and were built in 1955.

Mechanical Systems: The typical building (two units) is heated by an oil fired hot water boiler.
The boilers are about 10 years old with a remaining life of 10 years. The domestic water
heating is provided by oil fired water heaters which are at the end of their economic lives. The

boiler and the water heater are located in the basement area.

Typical Units: For the purpose of this study, there are four different types of typical units.

These typical units have been designated based on their location in the building and their size.

The description of the four typical units is as follows:

Type 1: 4 bedrooms, 2 floors, 1,849 total square feet, with approximately 600 square feet

in the basement area.

Type 2: 4 bedrooms, 2 floors, 1,849 total square feet, with approximately 250 square feet

in the basement area.

Type 3: 4 bedrooms, 2 floors, 2,089 total square feet, with approximately 600 square feet

in the basement area.
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Type 4: 4 bedrooms, 2 floors, 2,089 total square feet, with approximately 250 square feet

in the basement area.

Building Configurations: There are two types of buildings based on the type of units in the
building. For purposes of this study, the buildings have been designated as small building type
or large building type, as follows:

Small Buildings

2 Units per building (Type 1 and 2). Each unit has 4 bedrooms and 2 floors with a total of
approximately 1,849 square feet per unit.

Large Buildings

2 Units per building (Type 3 and 4). Each unit has 4 bedrooms, 2 floors, and a basement with
a total of approximately 2,089 square feet per unit.

Totals: Small Buildings
Units 401 A, B through 405 A, B
Total = 5 Buildings (10 units)

Large Buildings
Units 406 A, B through 432 A, B

Total = 25 Buildings (50 units)

10.14.2 Fuel Conversion

Under this ECO the replacement of existing oil fired boilers and water heaters is evaluated. For
this evaluation, the oil system has been designated as Alternative I and the gas system as

Alternative II.
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ALTERNATIVE 1

This alternative refers to the existing oil fired boilers and domestic water heaters.

ALTERNATIVE 11

This alternative assumes that the oil fired boilers are in good condition; and therefore, only the
burners need to be changed in order to convert to gas. However, in about ten years, the boilers

would have to be replaced.

In order to serve Rossell Village with gas, a distribution gas line will be installed by the gas
company. Gas lines from the curb to each building including connections to the boiler and water

heater will be provided by the Government.

10.14.3 ECIP Analysis Summary

ENERGY SAVED (MBTU)

COST

(INCL. SIMPLE
SIOH) OlL GAS JOTAL SIR PAYBACK
$181,839 5,670 -5,995 -325 0.69 22.0
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10.15 Buildings 900-944 (Dogue Creek Village)
10.15.1 Building Description

General: Dogue Creek Village consists of 45 buildings (Buildings 900-944) which have a total
of 270 units. These buildings are multiple family units. There are 16 different configurations

of the buildings and 10 different types of typical units.

Most of the units are two story, consisting of two or three bedrooms; the other units are one

story. The buildings are of brick frame construction and were built in 1956.

Mechanical Systems: A typical unit is heated by an oil fired warm air furnace system. The
existing oil furnaces are of downflow type. However, there is a possibility of changing to
upflow furnaces in the future under another contract. Therefore, any new equipment evaluated
should be taken into account. The fuel oil is supplied to the buildings from ten central 4,000
gallon tanks and from thirty-five 2,000 gallon tanks with pumped circulation systems. The

domestic hot water is provided by an electrical water heater located next to the oil furnace.
Typical Units: There are 10 different types of typical units. These typical units have been
designated based on typical locations, number of floors, number of bedrooms, and square

footage.

The description of the 10 different typical units is as follows:

Description of Typical Unit

1. Dogue Creek, Type 1, Exterior 1

2 bedroom, 2 floors, 1,137 square feet, exterior unit 1
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Dogue Creek, T 1, Interior

2 bedroom, 2 floors, 1,137 square feet, interior unit

Dogue Creek, Type 1, Exterior 2

2 bedroom, 2 floors, 1,137 square feet, exterior unit 2

Dogue Creek, Type 2, Exterior 1

3 bedroom, 2 floors, 1,264 square feet, exterior unit 1

Dogue Creek, Type 2, Interior

3 bedroom, 2 floors, 1,264 square feet, interior unit

Dogue Creek, Type 2, Exterior 2

3 bedroom, 2 floors, 1,264 square feet, exterior unit 2

Dogue Creek, Bungalow 1

3 bedroom, 1 floor, 1,264 square feet, bungalow unit 1

Dogue Creek, Bungalow 2

3 bedroom, 1 floor, 1,264 square feet, bungalow unit 2

Dogue Creek, Bungalow 3
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2 bedroom, 1 floor, 1,137 square feet, bungalow unit 3

10. Dogue Creek, Type 4, Interior
2 bedroom, 2 floors, 1,189 square feet, interior unit

Building Configurations: There are 16 different types of building configurations. The
configurations are based on number of units, type of units, size of units, and layout of the units
for each building. The following is a listing of the building types, showing which buildings are

in each category and the total size for each building configuration.

Total Sq. Ft.
Building Type Per Building
Type 1: Buildings 900, 924 5,812
Type 2: Buildings 902, 917 5,812
‘ Type 3: Building 912 6,193
Type 4: Buildings 925, 931, 937 6,320
Type 5: Buildings 903, 910, 918, 927 6,320
Type 6: Buildings 901, 908, 916, 920, 935, 939 7,584
Type 7: Buildings 911, 923, 930, 942 6,320
Type 8: Buildings 904, 905, 906, 909, 921, 932, 943 6,320
Type 9: Building 926 7,076
Type 10: Building 915 5,812
Type 11: Buildings 913, 929, 941 6,320
Type 12: Building 944 6,320
Type 13: Building 928 9,604
Type 14: Building 922 5,056
Type 15: Buildings 914, 933, 934, 938 10,868
Type 16: Buildings 907, 919, 936, 940 10,868
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10.15.2 Fuel Conversion

Under this ECO the conversion of existing oil furnaces and electric water heaters to gas fired
furnaces and water heaters has been evaluated. The existing systems have been evaluated as

Alternative I, and the proposed gas fired equipment has been designated as Alternative II.

A project is underway for renovation of the 900 area. This is Project No. 24566 and is called
the Whole House Renovation Project, 900 Area. This project specifies changing the air duct
system which is located in the slab to a location above the first story ceiling. Since the existing
oil furnaces are downflow air type, this project will require changing the existing furnaces with
an upflow air type furnace. Since this project requires changing the furnaces, only the

incremental cost to change to a gas furnace is being considered in the economic analysis.

In order to serve Dogue Creek Village with gas, the existing 10" main gas line located along
Mount Vernon Road will be tapped. A typical layout of the distribution gas line system will
consist of a 4" line that will be installed at Gillespie Road until Barlow Road where a 3" line will
be installed. Then, 2" lines will be installed around Fenner, Maloney, and Moyer Roads. A
1" line for each 2 units will be installed for each building. All of this work will be done by the
gas company. Then, a 3/4" line will be installed inside each unit and connected to the furnace

and water heater, which will all be paid for by the Government.

10.15.3 ECIP Analysis Summary

ENERGY SAVED (MBTU)

COST

(INCL. SIMPLE
SIOH) ELEC OIlL GAS JOTAL SIR PAYBACK
$205,446 3,680 12,605 -16,308 -23 3.84 2.9
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10.16 Buildings 2600-2787 (Woodlawn Village)
10.16.1 Building Description

General: Woodlawn Village consists of 143 buildings (Buildings 2600 to 2787) which have a
total of 444 units. These buildings are multiple family units. There are five typical building
configurations with five different types of typical units.

The buildings are two story with either two, three, or four units per building. The buildings are

wood frame construction with siding and some face brick. The buildings were built in 1980-81.
Mechanical Systems: A typical unit is heated and cooled with a split-system electric heat pump.
The heat pumps are about 10 years old with an expected remaining life of 5 years. The domestic
water heating is provided by an electric water heater which is at the end of its service life. The

indoor section of the heat pump and the water heater are located in a closet type area. The heat

pumps and domestic water heaters appear to be in good condition.

Typical Units: There are 5 different types of typical units. These typical units have been

designated based on their location in the building and their size.

The description of the five typical units is as follows:

Type 1 - Upstairs Unit

2 bedroom, 1 floor, 1,452 square feet

Type 1 - Downstairs Unit

2 bedroom, 1 floor, 1,452 square feet
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Type 2 - Exterior Unit

4 bedroom, 2 floors, 1,852 square feet

Type 2 - Interior Unit

4 bedroom, 2 floors, 1,852 square feet

Type 3

4 bedroom, 2 floors, 2,073 square feet

Building Configurations: There are five types of buildings based on the type of units in the

building and the number of units per building, as follows:

Typical Building 1

This type of building has 4 units with each unit having 1,452 square feet, with the following

units:

Typical Unit 1 - Upstairs, 2 units in the building
Typical Unit 1 - Downstairs, 2 units in the building

Typical Building 2

This type of building has 2 units with each unit having 1,852 square feet, with the following

units:

Typical Unit 2 - Exterior, 2 units in the building
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Typical Building 3

This type of building has 4 units with each unit having 1,852 square feet, with the following

units:

Typical Unit 2 - Exterior, 2 units in the building
Typical Unit 2 - Interior, 2 units in the building

Typical Building 4

This type of building has 2 units, with each unit having 2,073 square feet, with the following

units:

Typical Unit 3 - 2 Units in the building

Typical Building 5

This type of building has 3 units, with each unit having 1,852 square feet, with the following

units:

Typical Unit 2 - Exterior, 2 units in the building
Typical Unit 2 - Interior, 1 unit in the building

10.16.2 Fuel Conversion
Under this ECO the replacement of existing electric heat pumps, and water heaters by gas fired
furnaces and water heaters is considered. For this analysis, the existing all electric system is

considered as Alternative I and the proposed gas fired equipment is considered in Alternatives
ITIA and IIB.
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Under Alternatives ITA and IIB, the existing electric heat pumps will be removed and a gas
furnace will be installed for heating and new air conditioners will be installed for cooling. The
existing electric domestic water heaters will be replaced with gas fired domestic water heaters.
Under Alternative IIA conventional gas furnaces with an efficiency of 84 % were evaluated while

Alternative IIB evaluated high efficiency (92 %) furnaces.

In order to serve Woodlawn Village with gas, a distribution gas line will be installed. A typical
line layout of the distribution will consist of a 4" line around Plantation Drive, with 3" lines
tapping into it for the various courts. A 2" line will be installed around each court and a 1" line
will be installed for each 2 units for each building. Then a 3/4" line will be installed inside each
unit to be connected to the furnace and water heater. In addition, it will be necessary to install
a vent chimney for the gas furnace and water heater which will require some architectural

modifications.

10.16.3 ECIP Analysis Summary

ENERGY SAVED (MBTU)

COST

(INCL. SIMPLE

SIOH) ELEC GAS JOTAL SIR PAYBACK
Alternative 1A $1,864,793 17,205 -26,596 -9,391 0.72 11.6
Alternative 1B $2,757,556 13,677 -21,468 -7,891 19.0 19.0

10.17 Summer Steam Use Evaluation

In the 300 area buildings, namely building numbers 307, 309, 317, 327, 331, 334, 357, 362,
363, and 365, summer steam requirements were evaluated. Four alternatives were considered

and are as follows:

Alternative 1. Install a new boiler at the central heating plant #332 to handle only the summer

load allowing the large boiler to be shut down.
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Alternative 2. Install a new boiler at each building for summer load allowing central heating
plant #332 to be shut down.

Alternative 3. Install a new steam and condensate main, sized for summer load, from the central
heating plant #1422 to the 300 area distribution system allowing the central plant #332 to be shut

down.

Alternative 4. Install a new steam and condensate main, sized for year-round load, from the
central heating plant #1422 to the 300 area allowing the central plant #332 to be permanently
closed.

Alternative 1 was discounted as a viable ECO when the computer estimated peak loads for the
ten buildings indicated, selection of a new central plant boiler for mid-April through mid-October
use to be within twenty percent of the boiler horse power of the smallest existing boiler in the
300 area plant. It was evident that the possible savings that would result from this alternative
would not justify an addition to the plant or even the removal of an existing boiler and

replacement with a boiler sized for the summer steam requirement.

Alternative 2 proposes the installation of a local boiler at each building, sized for the non-heating
months, allowing the 300 area central heating plant at Building 332 to be shut down for half the
year. Buildings 309, 327, 331, 357, 363, and 365 require the construction of a small mechanical
room addition, adjacent to the existing building, to house the required heating equipment.
Buildings 307, 317, and 362 appear to have adequate space in their existing mechanical
equipment rooms to house the summer heating equipment. Building 334 will have an oil fired
hot water heater installed in a space currently used for storage. A masonry partition with a
labeled door is proposed, creating a small equipment room. Underground oil storage tanks with
leak detection equipment is proposed for all buildings except 331 and 365.
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Investigation revealed that eight of the buildings use sufficient summer steam to warrant local
boiler placement. Buildings 334 and 365 only use summer steam for domestic hot water heating

for which oil fired hot water heaters are proposed for the non-heating months.

Alternatives 3 and 4 did not meet the ECIP qualification tests and are therefore not

recommended.

During the compilation of final data for these alternatives it became evident that a discrepancy
existed between steam produced vs. steam being used in the ten buildings listed during the non-
heating months. Subsequent inquiries directed to the base energy office about the possibility of
additional 300 area buildings using steam during the non-heating months brought a response,
after checking, that seven other buildings were believed to require steam all year for domestic
hot water heating. The energy used by these additional buildings has been excluded and the
addition of summer water heaters should not affect the ECIP tremendously. However, it is

suggested that the additional seven buildings be investigated before Alternative 2 is implemented.

Following is the summary of ECIP analysis:
ENERGY SAVED (MBTU)

COSsT

(INCL. RESID. DIST. SIMPLE
ECO SIOH) ELEC. OolL oiL TOTAL SIR  PAYBAXX
Local
Boilers $575,562 566 49,595 -19,702 30,459 11.6 - 2.1
1422-300
Area
Summer 1,368,180 658 -1,695 - -937 .69* 18.9
1422-300
Area
Year-Round 1,465,057 1,052 -4,677 - -3,625 1.2* 10.4

* Does not meet ECIP non-energy qualification test.
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. . 1. PRIEF DESCRIPTION OF WORK: The Architect-Engineer (AE) shall:

1.1 Revieu for general information the preV1ou§1y conpleted Energy En-
gineering Analysis Program (EEAP) study and any other energy studies which
wvere performed at this installation.

1.2 Reevaluate selected projects and energy conservation opportunities
(ECOs) from the previous studies to determine their economic feasibility based
on revised criteria, current site conditions and technical applicability.

1.3 Evaluate selected ECOs to determine their energy savings potential
and economic feasibility.

1.4 Perform a limited site survey of selected bulldings g’ss detailed in
Annexes Al, A2, & A3 ewmwrews to insure that any specific methods of energy
conservation which are practical and have not been evaluated in any previous
energy study have been considered and the results documented. '

1.5 Provide complete programming or {mplementation documentation for all
recommended ECOs.

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

2. GENERAL .
2.1 Other studies performed under the EEAP have been performed at this
‘ {nstallation. Criteria for both the study and the resulting documentation has

changed since the previous study was completed. This study i{s intended to
reevaluate selected projects from the previous study which have not been
{nplemented nor programmed for {mplenentation and to consider specific ECOs in
buildings and areas that may have been overlooked previously or recently liden-

tified.

2.2 The {nfornation and analysis outlined herein are considered to be
minimum essentials for adequate performance of this study.

2.3  The AE shall ensure that all methods of energy conservation which -
will reduce the energy consumption of the installation in compliance with the
Energy Resources Management Plan {ncluding those listed in Annexes Al, A2, &
A3 have been considered and documented. All methods of energy mprovements of .
operational methods and procedures as well as the physical facilities. All
energy conservation opportunities which produce energy or dollar savings shall
be documented in this report. Any energy conservation opportunity considered
infeasible shall also be documented in the report with® reason® for

elimination. A_list of gensral conseruation—oppertunities—(ECOs)}—to—be—used
vhaa——onalua:iag—&pocii4e—bui&déags_nz_azzas_is_inagudad—as—&aaexeg—ﬁ%T—AQTJ—&

Con S v vat v whch ave reas m;;,é/e and, 2 vere C%/
shall bé cerrsdeve’ /A/G/Ua/m/g. h
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A1_te thic scope. Annexes Al, A2, and A3 contain a list of ECOs specifically
for this installation. JammPSE fhese lists shall be considered and the

evaluation of each ECO documented in the report. These—lists—are—not—intended
+to bao ractrictiie but nn1}! o 858U S +hagt ka:{nW@Huy_%give

oppA:zunitias__A;a__add:gssad_in_tba_:sport. Some—of-the—snergy—eonservation
opportunitiss in Annexes—AB—& C_may not-ba—applicable—to—the—speelfic
huilding_nz_n:aa_AL_Lhia_insLallatinn-__A—sznzament—za—thst—‘££ec:—is—¢ll—:bat
48 raguired.

2.4 The study shall include the energy consuming bulldings or areas
1isted in Annexes Al, A2, & A3. The work in the areas may be reduced somewhat

by building repetition.

2.5 The study shall consider the use of 2ll energy sources. The energy
sources may include electricity, natural gas, liquefied petroleum gas, bulk
oll, other oil products, steanm when procured, gasoline, coal, solar, etc.
CEHSCFU-P, 15 Jwe BT
2.6 The °“Energy Conservation Investnent Prog{&? (ECIP) Guidance”, :
described in letter.from CEHSC-FU, dated 25 April 198@ establishes criteria
for ECIP projects and shall be used for performing the economic analyses of
all ECOs and projects. Construction cost escalation for DD Form 1391 sub mis-
sion shall be calculated using the guidelines contained in AR 415-17 and the
latest Tri-Service MCP Index. The Tri-Service MEF Index, when updated, is
contained in the latest applicable edition of the Engineer Improvement Recom-
mendation System (EIRS) bulletin. '

2.7 Energy conservation opportunities determined to be technically and
economically feasible shall be developed into projects acceptable to Installa-
tion personnel. This may {involve combining similar ECOs i{nto larger packages
which will qualify for ECIP eor MCA funding, and determining, {n coordinatibn
vith installation personmnel, the appropriate packaging and implementation ap-
proach for all feasible ECOs. -

2.8 Projects which qualify for ECIP funding shall be identified, separately
listed, and prioritized by -the Savings to Investment Ratio (SIR).

2.9 All feasible non-ECIP projects shall be ranked in order of highest to
lovest SIR. -

’—4v%9——%e—4oue—4aQ%t%%te&on9-£ﬂefgy—Goasefvte&on—fﬂd—ﬁtﬂtgeaeat—1ECAH)
£undLug_aLll_b4_us‘d_ia;:asd_n£_£C12—£uadiagv——Ih‘—csizc;ia—zo;—oaeh—f;ogram
Ls_:hz_s1ng___Ihn_nix4c:n:_n£_£ngias;ziag_sad_Bcusiag—stll—4a44ca;e—uh1ch
MCIP.

hovevsr —ECAM-Lis—slso—msant.
3. PROJECT HAEASEHEEI ' - 4 W

3.1 Project Managers. The AE shall designate a project manager to serve
as a point of contact and 1iaison for work required under this contract. Upon
avard of this contract, the individual shall be {nmediately designated in
writing. The AE's designated project manager shall be approved by the Con-
tracting Officer prior to conmencement of work. This designatad individual
shall be responsiblée for coordination of work required under this contract.
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The Contracting Officer will designate a project manager to serve as the
GCovernment's point of contact and liaison for all work required under this

contract. This_individual will be the Government's representative.

3.2 Inscallation Assistance. The Commanding Officer at sach installation
will designate an individual who will serve as the point of contact for ob-
taining information and assisting in establishing contacts with the proper in-
dividuals and organizations as necessary to accomplish the work required under
this contract.

3.3 Public Disclosures. The AE shall make no public announcements or
disclosures relative to {nformation contained or developed in this contract,
except as authorized by the Contracting Officer.

3.4 Meetings. Meetings will be scheduled whenever requested by the AE or
the Contracting Officer for the resolution of questions or problems encoun-
tered in the performance of the work. The AE and/or the designated
representative(s) shall be required to attend and participate in all meetings
pertinent to the work required under this contract as directed by the Con-
tracting Officer. These meetings, if necessary, are in addition to the
presentation and review conferences. . .

3.5 S$ite Visits, Inspections. and Invescigations. The AE shall visit and
{nspect/investigate the gite of the project as necessary and required during
the preparition and'accomplishment of the work.

o

3.6 Records

3.6.1 The AE shall provide a record of all significant conferences, meetings,
discussions, verbal directions, telephone conversations, etc., with Government
tepresentative(s) relative to this contract in which the AE and/or designated
representative(s) thereof participated. These records shall be dated and
shall ideritify the contract number, and modification number if applicable,
participating personnel, subject discussed and conclusions reached.. The AE
shall forvard to the Contracting Officer within ten calendar days, a
reproducible copy of the records.

3.6.2 The AE shall provide a record of requests for and/or receipt of
Government-furnished paterial, data, documents, information, etc., which if
not furnished in a timely manner, would significantly impair the normal
progression of the work under this contract. The records shall be dated and
shall identify the contract number and modification number, if applicable.
The AE shall forward to the Contracting Officer within ten calendar days, 3
reproducible copy of the record of request or receipt of material.

3.7 Interviews. The AE and the Government's representative shall conduct
entry and exit intervievs with the Director of Engineering and Housing before
starting work at the {nstallation and after completion of the field work. The
GCovernment's representative shall schedule the interviews at least one wveek in

advance. .




3.7.1 Entry. The entry interviewv shall thoroughly brief and describe the

‘ intended procedures for the survey and shall be conducted prior to commencing
wvork at the facility. As a minioum, the interview shall cover the following
points:. - '

a. Schedules.

b. Names of energy analysts who will be conducting the site survey.

¢. Proposed wvorking hours.

d. Support requirements from the Director of Engineering and Housing.

3.7.2 Exit. The exit interview shall include a thorough briefing
describing the items surveyed and probable areas of energy conservation. The
{nterview shall also solicit input and advice from the Director of Engineering

and Housing.

4. SERVICES AND MATERIALS. All services, materials (except those specifi-
cally enumerated to be furnished by the Government), plant, labor, .superinten-
dence and travel necessary- te perforn the vork and render the data required
under this contract are.included in the lump sum price of the contract.

5. PROJECT DOCUMENTATION. All energy conservation opportunities (EEbs) which
the AE has considered ‘shall be included in one of the following categories and
presented in the report as such: .

. 5.1 ECIP Projects. To qualify as an ECIP project, an ECO, or several

ECOs which have been combined, must have a construction cost estimate greater
than $§200,000, a Savings to Investment Ratio (SIR) greater than one and a
simple payback period of less than eight years. For ECA¥ and family housing
projects, the $200,000 limitation may not apply. The AE shall check with the
{installation for guidance. The overall project and each discrete part of the
project shall have a SIR greater than one. For all projects meeting the above
criteria, complete programming documentation will be required. Programming
documentation shall consist of a DD Form 1391, life cycle cost analysis sunm-
pary sheet(s) (with necessary backup data to verify the numbers presented),
and a project development brochure (PDB). A life cycle cost analysis summary
sheet shall be developed for each ECO and for the overall project when more
than one ECO is combined. For projects and ECOs reevaluated from the previous
studies, the backup data shall consist of copies of the original calculations
and analysis, with new pages revising the original calculations and ‘analysis.
In addition, the backup data shall include as much of the following as is
available: the increment of work the project or ECO was developed under in
the previous study, title(s) of the project(s), the energy to cost (E/C)
ratio, the benefit to cost (B/C) ratio, the current working estimate (CWE),
and the payback period. This information shall be included as part of the
backup data. The purpose of this information is,§a provide a means to preveht
duplication of projects in any future reports.




$.2 Non-ECIP Projects. Projects which normally do not meet ECIP
eriteria, but which have an overall SIR greater than one shall be documented.

The li{fe cycle cost analysls summary gheet shall be completed through and in-
cluding line 6 for all projects or ECOs. Each shall be analyzed to determine
if they are feasible even {f they do not meet ECIP criteria. These ECOs or
projects may not meet the nonenergy qualification test. For projects or ECOs
which meet this criteria, the life cycle cost analysis summary sheet, con-
pletely filled out, with all the necessary backup data to verify the numbers
presented, a complete description of the project and the simple payback period
shall be included in the report. Additionally, these projects shall have the
necessary documentation prepared, {n accordance with the requirements of. the
‘Government's representative, for one of the following categories:

a. Quick Return in Investment Program (QRIP). This program is for
projects which have a total cost less than $100,000 and a simple payback
period of two years or less. :

b. OSD Productivity Investment Funding (OSD PIF). This program is for
projects which have 'a total cost greater than $100,000 and a'simple payback
period of four years or less. '

¢. Productively Enhancing Capital Investment Program (PECIP). This
program 1is for projects which have a total cost greater than '$100,000 and a

simple payback period of four years or less.
The above programs are all described in detail in AR S5-4, Change No. 1.

d. Regular Military Construction Army (MCA) Program. This program {s for
projects vhich have a total cost greater than $200,000 and a simple payback
period of eight to twventy-five years. Projects or ECOs which qualify for this
prograz shall be economically analyzed in accordance vith the requirements for
Special Directed Studies in Engineering Technical Letter (ETL) 1110-3-332.

e. Low Cost/No Cost Projects. These are projects which the Dirsctor of
Engineering and Housing can perforn using his resources. : -

* 5.3 Nonfessible ECOs. All ECOs which the AE has considered but vhich are
not feasible, shall be documented in the report with reasons and justifica-
tions showing why they were rejected.

6. DETAILED S(OPE QF WORK. The general Scope of Work is intended to apply to
contraot efforts for all Army installations included under this contract ex-
cept as modified by the detailed Scope of Work for each individual installa-
tion. The detailed Scope of Work is contained in Annexs8 A4/ A1 #/-15 '

7. HORK IQ BE ACCOMPLISHED.- 4. N

7.1 Review Previous Studles. The AE shall peview for general information
the previous EEAP study along wvith any other energy studies performed at the
installation. This reviewv gshould acquaint the AE with the work that has been
performed previously. Much of the information the AE may need to develop the
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ECOs in this project will be contained in the previous studies. The survey
data contained in the previous study should be very helpful to the results of
this study.

7.2 Reevaluate Selected Projects. " The AE shall reevaluate the projects
and ECOs listed in Annexes Al, A2, & A3, These projects and ECOs are projects
and ECOs that the previous study has identified but that have mnot been
accomplished or only parts have been accomplished. 1f the project or ECO s
acceptable as is, that {s, there are no changes to the basic project or ECO,
the energy savings shown {n the previous project may be accepted as accurate
but the energy cost and construction cost estimates ghall be updated based on

. the most current data avallable. With the above {nformation the project shall
then be analyzed based on current ECIP criteria. If the project or ECO is
basically acceptable but some of the buildings in the original project have
been deleted or new buildings can be added, the necessary changes shall be
made to the energy saving, the energy costs and construction costs shall be
updated and the revised project or ECO shall then be analyzed using current
ECIP guidance. If the original project or ECO has had numerous changes made
to it so that all of the numbers are suspected of being inaccurate, but the
project or ECO is still considered feasible, the AE shall develop the project
from the beginning and analyze it with the current. ECIP guidance. These

projects shall be separately 1isted in the report.

SO | |
b& \§A£L1.3 Evaluste Selected ECOs. The AE shall analyze the ECOs listed in An-
.| nexfd. These ECOs shall be analyzed in detail to determine their feasibilirty.
0

Savings to Investaent Ratios (SIRs) shall be determined using current ECIP

guidance. The necessary data 5equired for these projects may not be avail-

. . able, requiring the AE to visit the installation to obtain any necessary in-

formation.» The AE shall provide all data and calculations needed to support

the recommended ECO. All assumptions shall be clearly stated. Calculations

shall be prepared shoving how all numbers in the ECO were figured. Calcula-

tions shall ke an orderly step-by-step progression from the first assumption

*« to the final number. Descriptions of the products, manufacturers catalog

‘ cuts, peftinent dravings and sketches shall alsé be included. A 1ife cycle

cost analysis eumnary sheet shall be prepared®for - each ECO and included as

* part of the supporting data. For ECOs which would replace the existing heat-

*‘{ng, ventilating, and alr conditioning (HVAC) system or significantly change

". {t (#uch as converting a suitizone system to a variable air volume (VAV

systen)) the AE is required to run & computer simulation to analyze the system

and to_detirnine the, energy savings_ This requirement to use computer model-

ing applies only to heated and air conditioned or air conditioned only build-

ings wvhich exceed 8,000 square feet or heated only buildings in excess of

20,000 squa¥e feet. The computer program shall analyze the building on an

hour-by-hour basis rather than the bin data method or bin data to simulate an

. hour-by-hour analysis. Unless the Building Loads Analysis and, System Ther-

- modynamic (BLAST) program {s used, the AE shall submit a sample computet run

« with an explanation of all imput and output data and a summary of program

* msthodology and energy evaluation capabilities fgf?ipproval by the Contracting
- . Officer prior to use of the program for analysis. The computer program used
must be comparable to the BLAST program. The use of the LCCID computer

progran may be used {f requested in writing. T
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7.4 Perform a Limited Site Survey. The AE shall conduct a limited site
. survey to evaluate the bulldings or areas 1isted in Annexes Al, A2, & A3. The

11st of ECOs in Annexes Al, A2, & A3 gshall be used when evaluating these
building or areas. This list {s not intended to be restrictive but only to
assure that these opportunities, as a minimum, are considered, discussed and
documented in the report. The AE may be aware of other ECOs nmot included in
Annexes Al, A2, & A3 that will produce energy, manpower or dollar savings.
These should be evaluated the same4 as the other ECOs. Each of the 1items
shall be considered and discussed in the report. Those items on the 1list
which are not practical, have been previously accomplished, are inappropriate
or can be eliminated from detalled analysis based on preliminary analysis
gshall be 1isted in the report along with the reason for elimination from
further analysis. All potential ECOs which are not eliminated by preliminary
considerations shall be thoroughly documented and evaluated as to technical
and economic feasibility. The AE shall obtain all the necessary data to
evaluate the ECOs by conducting a site survey. However, the AE is encouraged
to use any datas that may have been documented in a previous study. The AE
shall document his site survey on forms developed for the survey, or standard
forms, and submit’ ‘these completed forms as part of the report. All test
and/or measurement equipment shall be properly calibrated prior ' to its use.

7.5 Provide Programming or Implementation Documentation. For projects or
ECOs -reevalusted or developed during this study, complete progfammifig or im-
plenentation documentation shall be prepared by the AE. C

7.5.1 Programming Documentation. For projects or ECOs which meet ECIP

criteria and which the installation wants to subait as an ECIP project, com-

. plete programming documentation shall be prepared. Compleve programming

docunentation consists of DD Form 1391, Project Development Brochure (PDB) and

supporting data. These forms shall be separate from the narrative report.

They shall be bound similarly to the final report in a manner which will
facilitate repeated disassembly and reassenbly.

7.5.1.1 Military Construction Project Data (DD Form 1391). These docu-
—..== ments shall be prepared in asccordance with AR 415-15 and the supplemental re-
quirements in Annex C. A complete DD Form 1391 shall be prepared for each
project. The fors shall include a statement that the project results from an
EEAP study. Documents shall be complete as required for subaission to higher
DA headquarters. These programming documents will resquire reviev and signa-
tures by the proper i{nstallation personnel. All documents shall be completed
except for the required signatures.

7.5.1.2 Project Development Brochure (PDB). Preparation of the PDB re-
quires the AE to delineate the functional requirements of the project as rg-

_ lated to the specific site. The AE shall prepare PDBs in actordance with
AR 415-20 and TH 5-800-3. Most projects will not require alldthe forfs and
checklists included in the Technical Manual (TM). Only that information

needed for the project shall be included. The PDB-1 format described in the
T shall be used for whatever information is needed. .

.
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7.5.2 Implementation Documentation. For feasible projects or ECOs which
norsally do not meet ECIP criteria, {mplementation documentation shall be
prepared. Each feasible project or ECO shall be individually packaged and
fully documented and {ncluded as a separate section in the wvolume concaining
the programming documentation. Each project or ECO shall have a complete
description of the changes required, economic justifications, sketches, and
other backup data included as & section in the report. The documentation re-
quired will be as determined by the Government's representative. Documenta-
tion required will be in the categories listed in paragraph 5.2. TFor the
QRIP, OSD PIF and PECIP projects, documentation shall be prepared in accor-
dance with the requirements of AR $.4, Change No. 1. A sample implementation
décument, consisting of a DA Form 5108-R, sketches and manufacturers data and
a life cycle cost analysis summary sheet shall be submitted for review and ap-
proval. This sample shall be submitted with the interim submittal. This
sample shall be approved before any other implementation documents are
prepared. To the degree possible, the project or ECO selected for the sample
submission shall be typical of the majority of subsequent projects to be sub-
mitted. The sample shall consist of complete implementation documents with
primary emphasis on ‘format and manner of presentation rather than precise ac-
curacy of cost estimates and energy savings data. For MCA projects the

_documentation required shall be in accordance with paragraph 7.5.1 except that

the economic analysis required by ETL 1110-3-332 shall be inclided in lieu of
the ECIP life cycle cost analysis. For low cost/no cost projects which the
Director of Engineering and Housing personnel can perform,: he following in-
fprmation shall be provided: -

. a. Brief description of the project.
b. Brief description of the reasons for the modification.

c. Specific instructions for performing the modification. -

d. Estimated dollar and energy savings per year.

e. Estimated manhours and labor and paterials costs. Costs shall be cal-
culated for the current calendar year and so marked. Manhours shall be listed
by trade. For projects that would repair an existing system Sso that {t will
function properly, also {nclude the estinated manhours by trade and labor and
material costs necessary to paintain the system in that condition. Some of
the simple practical modifications may be developed on a per unit basis. An
example of this type of modification would be the repair or replacement of
steam Craps on an as needed basis. As a rule, hovever, the AE should develop
complete projects, {f at all possible, rather than per unit modifications.
Separate sheets for each project showing the above information shall be

prepared and included in the report.

. 7.6 Submittals, Presentations and Reviews. The work accomplished
shall be fully documented by a comprehensive reporr. The report shall have-2
table of contents and be indexed. Tabs and dividers shall clearly and dis-
tinctly divide sections, subsections, and appendices. All pages shall be num-
bered. The AE shall give a formal presentation of all but the final submittal
to installation, command, and other Government personnel. During the presen-




tation, the personnel in attendance shall be given ample opportunity to ask
questions and discuss any changes deemed necessary to the study. A review
conference will be conducted the same day, following the presentation. Each
comment preseniid at the review conference will be discussed and resolved or
action items assigned. The AE shall provide the comments from all reviewers
and written notification of the action taken on each comment to all reviewing
agencies within three veeks after the review meeting. It is anticipated thac
each presentation and reviev conference will require approximately one working
day. The presentation and review conferences will be at the installation on
the date(s) agreeable to the Director of Engineering and Housing, the AE and
the Government'’s represenctative. The Contracting Officer may require a resub-
aittal of any document(s), if such document(s) are not approved because they
are determined by the Contracting Officer to be inadequate for the intended

purpose.

7.6.1 Interim Submittal. An interim report shall be subnitted for
review after completion of the field survey and an analysis has been performed
on all of the ECOs. , The report shall indicate the work which.has been ac-
complished to date,” illustrate the methods and justifications of the ap-
proaches taken and contain a plan of the work remaining to complete the study.
Calculations showing energy and dollar savings and  SIRs of all the ECOs shall
be included. The simple payback period of all ECOs shall be calculated and
shown in the report. The AE shall submit the Scope of Work and any modifica-
tions to the Scope of Work as an appendix to the report. A narrative summary
describing the work and results to date shall be a part of this submitctal.
During the review period, the Covernment's representative shall coordinase
vith the Director of Engineering and Housing and provide the AE with direc-
tion for packaging or combining ECOs for programming purposes.and also indi-
cate the fiscal year for which the programming or implementation documentation
shall be prepared. A sample inplementation document (DA Form 5108-R, sketches
and manufacturers data, life cycle cost analysis summary sheet and supperting
data) for one project shall be submitced with this submittal for review and
approval. The survey forms conpleted during this audit shall be submitted
with this report. The survey forms only may be subnitted in final form with
this submittal. They should be clearly marked .at the time of submission that
they are to be retained. They shall be bound in a standard three-ring binder
which will allow repeated disassenbly and reassembly of the material contained

within.

7.6.2 Prefinal Submittal. The AE shall prepare and submit the prefinal
report when all work under this contract is complete. The AE shall submit the
Scope of Work for the installation studied and any modifications to the Scope
of Work as an appendix to the submittal. The report shall contain a narrative
sumnary of conclusions and recommendations, together with all raw and support-
ing data, methods used, and sources of information. - The report shall in-
tegrate all aspects of the study. The report shall include an order of
priority by SIR in vhich the recommended ECOs should be accomplished. The
synergisctic effects of all of the ECOs on one ansther shall have been deter-
ained and the results of the original calculations adjusted accordingly. Com- .
pleted programming and implementation documents for all recommended projects.
shall be included. The programming and implementation documents shall be
ready for review and signature by the installation commander. The prefinal
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report, separately bound Executive Summary and all appendices shall be bound
i{n standard three-ring binders which will allow repeated disassembly and reas-
sexbly. The prefinal submittal shall be arranged to include (&) a separately
bound Executive  Summary to give a brief overview of what was accomplished and
the results of this study using graphs, tables and charts as much as possible
(See Annex D for minimunm requirenents), (b) the narrative report containing a
copy of the Executive Summary at the beginning of the volume and describing in
detail what was accomplished and the results of this study, (c¢) appendices to
include the detailed calculations and all backup material and (d) the program-
ping and implementation documentation. A 1list of all projects and ECOs
developed during this study shall be {ncluded in the Executive Summary and
shall include the following data from the life cycle cost analysis summary
sheet: the cost (construction plus SICH), the annual energy savings (type and
apount), the annual dollar savings, the SIR, the simple payback period and the
analysis date. For all programmed projects also {nclude the year in which it

is programmed and the programmed year cost.

7.6.3 Final Submittal. Any revisions or corrections resulting from com-
ments made during the review of the prefinal report or during the presentation
and review conference shall be incorporated {nto the final report. These
revisions or corrections may be in the form of replacement pages, vhich may be
fnserted in the prefinal report, oT complete new volumes. Pen and ink changes
or errata sheets will not be acceptable. If replacement pages are to be.
{ssued, it shall be clearly sctated with the prefinal submittal that the sub-
mitted documents will be changed only to comply wvith the comments made during
the .prefinal conference® and that the volumes issued at the time of the
prefinal subm{ttal should be retained. Failure to do so will require resub-
mission of complete volumes. 1f nev volumes are submitted, they shall be in
standard three-ring binders and shall contain all the information presented in
the prefinal report wich any necessary changes made. Detailed instructions of
vhat to do with the replacement pages should be securely attached to the re-
placement pages.

o
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ANNEX A3
Detailed Scope of Work
for an
Energy Savings Opportunity Survey (ESOS)
at
Fort Belvoir, Virginia
Pages A-1 thru A-6

The following detailed requirements amplify, modify, or add to the referenced
paragraphs of the General Scope of Work for the subject study.

l. 2.6 Use an SIOH value of 5.5% in ECIP Guidance, Life Cycle Cost Analyses.
2. 3.0 Add the following:
Point of contact for Ft. Belvoir, VA is:

Commander

U.S. Army Military District of
Washington

ATTN: ANEN-RM, (Mrs. Joan Johnson) .
Fort Lesley J. McNair, Washington DC
20319-5050

Point of contact at Baltimore District is:

COMMANDER .

U.S. Army Engineer District, Baltimore
ATTN: CENAB-EN-D (Mr. James Hawk)
P.0. Box 1715 :
Baltimore, Maryland 21203-1715

3. 7.5.1.2 Dpelete all contract requirements for a Project Development
Brochure (PDB) at this installation. -

4. 7.5.2 The fiscal year to which all projects should be estimated fgr '
programming or. implementation documents shall be Mdg/gﬁmlea% #Ae
W{BYvI71 revien) corierience, .

5. 7.6 Add the following schedule requirements: The work and services to be
provided by the contractor under this contract shall be performed within the
indicated number of calendar days: .

A
LS




N~
a. NTP to Interim Submittal Report 122 Days
b. Interim Review Conference 163 Days
"¢. Interim Report Approval’ 164 Days
d. Prefinal Submittal A 250 Days
e. Prefinal Review Conference 293 Days
f. Prefinal Approval 294 Days
B Final Submittal 324 Days

7 6.3

#e ﬁif/g ?3 /6,40 #:24// éz =< —r‘a 7% VJ

//e ;jwcv"‘ Hobii, AL , i ks #3601 6 1o e e/ {a,am

7 6.4 Submittals of reports and minutes shall be transmitted direct
the agencies listed below in the quantities noted. An informational copy of
all transmittal letters, shall be provided to CENAB-EN-D.

Agency Reports Minutes
USALEA, DALO-LEP A eeas-
USACE, CEEC-EE A eeee-
CENAB-EN-D 3 2
CENAD-EN-MM A 1
ANEN-RM 5 1

Submittals will be mailed to : "A" - Executive Summary Only

COMMANDER

USALEA

ATTN: DALO-LEP (Mr. Keath)
NCAD

New Cumberland,. PA 17070-5007

COMMANDER

HQUSACE

ATTN: CEEC-EE (Mr. Beranek) .
Washington, DC 20314

COMMANDER

U.S. Army Engineer District, Baltimore

ATTN: CENAB-EN-D (Mr. Hawk) - ..
P.0. Box 1715 X
Baltimore, MD 21203-1715

A-2
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COMHANDER

USAED, North Atlantie

ATTN: CENAD-EN-MM (Mr. Elkstrems)
90 Church Street

New York, NY 10007

COMHMANDER

U.S. Army Military District of Washington
DCSEH ATTN: ANEN-RM (Mrs. Joan Johnson)
Fort Lesley J. McNair

Washington, DC 20319-5050

8. The buildings and ECO's to be surveyed are listed on the enclosed matrix.
Clarification notes for the ECO's are as follows:

a. Alternate Fuel Study - The existing buildings are heated and cooled
with electric heat. pumps. The A/E shall investigate all ECO's to determine if
these buildings can be economically heated by gas and urilizing the existing
heat pumps for air-conditioning. A/E shall investigate all ECO's to determine
if it is economical to install FM switches or exterior sensors for heating and

hot water heaters.

b. FM Switches - The existing central air-conditioning units are not part
of the post energy monitoring control system. The A/E shall investigate all
ECO’s to determine if is it economical to install FM Switches on these units or

to incorporate them into the posts energy monitoring control system.

c. Dufl Fuel - The A/E shall investigate all ECO’s to determine if these
boiler plants can be economically fueled by using dul fueled boilers. A/E
shall determine efficiency and—measure—sondensete—return in his investigarion
of these ECO’s. The A/E shall include in these ECO’s any savings by increasing
the number of control points presently conhected into the post's EMCS.

d. Low Pressure Boilers - Existing'Buildings require high pressure steam
for air-conditioning. A/E shall investigate all ECO’'s to determine if these
buildings can be economically cooled by installing a low pressure boiler for

summer cooling and hot water.

e. Model Buildings - A/E shall model these buildings to determine energy
efficiency and potential energy savings in accordance with paragraph 7.4 of the

Scope of Work,

£f. Jce B;Aduction Storage - A/E shall investigate all ECO’'s to determine
if this process can economically reduce the peak demand of electrical use

during the cooling season.

g. Stand by Geperators - A/E shall investigate all ECO’'s to determine if
this process can economically reduce the peek demand of electrical use during

the cooling season.

A-3




h. Evaluation of Bojiler Study - Reevaluate the ECO’s of this study and
‘ determine the up to date economic savings to the Government.

1422 Identd F}J

oy -the—dtstributionysten—from boiler

.® " J. Boiler Plant Study - Survey the boiler plant to determine if efficiency
can be improved by the repair, addition, or modification of equipment, control
Systems and operation and maintenance practices and recommend improvements.
Identify all ECO’s to determine if efficiency can be improved. The A/E is
responsible to furnish and install all testing of measurement equipment or
devices. This plant is operational all year round. Outages must be scheduled
la days in advance. -

k. Alternate Fuel Study - The existing buildings are heated by oil. The
A/E shall investigate all ECO’s to determine if these buildings can be
economically heated by gas. A/E shall investigate all ECO’'s to determine if
it is economical to install FM switches or exterior sensors for heating and
hot water heaters : :

1. All work in these buildings must be scheduled 10 days in advance.
m. Drawings for these buildings may be reviewed at Building 1442 at

Fort Belvoir, VA. P.0.C. is Mr. Paul Bruegueras at telephone number
. (703) 664-6251 between the hours of 9 a.m. and 3 P.m.

e
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ANNEX B

REQUIRED DD FORM 1391 DATA

To facilitate project approval, the following supplemental data
shall be provided: :

a. In title block clearly identify projects, e.q. ECIP, QRIP,
etc.

b. Complete description of each item of work to be accomolishec
including quantity, square footage, etc.

c. A comprehensive list of bulldings., zones or areas including
buildina numbers, square foot floor ares, designated temporary or
permanent, and usage (administration, patient treatment, etc.)

d. List references, and assumptions. and provide calculations
to support dollar and energy savings, and indicate any added costs.

e. Each project shall be keyed to fdentify maintenance and new
work costs.c :

(1) 1f a specific bullding, zone, or area Is used for
sample calculations, fdentify bullding., 2Zone or area. category.
orientation,. square footage floor ares, window and wall area for each

exposure. .

(2) ldentify weather data source.

(3) ldentify infiltratfon assumptions before and after
improvements. * : .

(4) Include source of expertise and demonstrate savings
claimed. ldentify any specfal or critical environmental conditions
such 8s pressure relationships, exhaust or outside alr quantities.
temperatures, humidity., etc. .

£. Claims for boiller efficiency imorovements must ldentify data
to support present properly adjusted boller operation and future t
expected efficiency. If full replacemént of bollers Is indicated.
explain rejection of alternatives such as replace burners, o
nonfunctioning controls., etc. Assessment of the complete existina
installation s reaquired to make sccurate determinations of required

retrofit actions.




L I

"

.. fa -;:lq-"l

* o e o=

a. Lighting retrofit projects must fdentify number and type of
fixtures. and wattage of each fixture being deleted and inctalled. .
New lighting shall be only of the level to meect current criteria.
Lamp changes In existing fixtures Is not considered an ECIP type

prolect.




‘ L : " ANNEX C

EXECUTIVE SUMMARY GUIDELINE

1. Introducttion
2. Bullding Data (types, number of similar bulldings, sizes. etc.)
3. Present Eneray Consumption.
a. - Tota! Annual Energy Used.
b. Source Energy U;ed.
Electricty - KWH, Dollars, BTU
R Fuel 011 - GALS, Dollars, BTU
] Natural Gas - THERMS, Ddollars, BTU
Propane .= GALS, Ddollars, BTU
Other - QTY, Dollars, BTU
| 4. Energy Conservat'ion Analysis.
. '+ ECOs Investigated.

:» ECOs Recommended.

N . ECOs Relected. (Provide economics or reasons)
« ECIP Projects Developed. (Provide list)*
. Non-ECIP Projects Developed. (Provide 1ist)*®

-+ Operational or Policy Change Recommendations.

A * Include the following dota from the Life Cycle Cost Analysis
Summary Sheet: the cost (construction plus SIOH)., the annual enerav
savinas (type and amount), the annual dollar savinas. the SIR and the

the 2nalysis date. For all programmed projects also include the year
trn which ¢t Is programmed and the programmed year cost. Show the

simple payback perfiod for all ECOs.

N
a\




] . "' 5. Energy and Cost Savings.
. . Total Potential Energy and Cost Savings.

. Percentage of Encray Conserved.

. Enerav Use and Cost Berre and After the Energy Conservation
Opportunities are Implemented.

6. Energy Plan.
. Project Breakouts with Total Cost and SIR.

. Schedule of Energy Conservation Prolect Implementation

A
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ANNEX D
GOVERNMENT-FURNI]ISHED DATA

l. The following data shall be furnished by the Government for use
on this project:

-’

Cﬂ" - (a) Energy Resource Management Plan.\//

N Ty JHee—ebblectrtePUNET FoOr COMfore—6pee
- \“O{Jld Hea\t%. gy Conservation; and-t-j-l-o--a-a-BZ. —e
S i———— T )

el S LCONIC

. (¢) Energy Conservation Investment Program (ECIP) Gulidance,
dated 25 April 19883 CEHSC-FU-FP /FJWS’C)/

(d) TM 5-785, Engineering Weather Data, TM 5-800-2, General
Criterfa Preparstion of Cost Estimates, -TH-5-800-3, ‘Project

Development. Brochure..
1

(e} AR4+5-15, Military Construction Army (MCA) Program
Development, AR 415-17, Cost Estimating for Military Programming: AR
. 415-20, Construction. Project Development and Desigh Approval; AR

415-28, Department of the' Army Faecility Classes and Construction
i Catecories; AR 415-35, Construction, Minor Construction;AR 420-10,
| General Provisions, Organfizatfon, Functions, and Personnel; AR 11~27.
Army Energy Program; and AR 5-4, Change No. 1., Department of the Army

Productivity Improvement Program.

) (f) The latest aprplicable Engineer Improvement Rbcommendation
- System (EIRS) bulletin, for purposes of cost estimation.

Fﬁfﬁ . (h) An example of & correctly completed implementation document
asil for a non-ECIP project. .

NP
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II.

ITI.

SCHEDULE MS
FEDERAL GOVERNMENT INSTALLATIONS

APPLICABILITY

This schedule is applicable to any Federal Government installation
contracting for 1500 kW or more of alternating current electricity.
Such installation served under this schedule may change to service under
the Company's Schedule No. 6 - Large General Service, and vice. versa,
effective with the meter reading date immediately preceding the receipt
by the Company of the Government's written request for such change, if
(1) the initial term of the applicable schedule has been satisfied; or
(2) a change is made in the rate for service under either schedule.
However, when an installation makes such change, the installation must
remain on the then-selected schedule for at least one year after the
change is made, regardless of changes in either rate schedule during
such one-year period, other contract provisions to the contrary

notwithstanding.

SERVICE AVAILABLE

The Company will supply the equipment necessary and will deliver to the
Customer at a delivery point mutually satisfactory to the (Customer and
the Company, 60 hertz alternating current electricity of the phase and
Company standard nominal voltage desired by the Customer at said
delivery point, provided electricity of the phase and voltage desired by
the Customer is available generally in the area in which electricity is

desired.

30-DAY RATE

A. KW Demand Charge
First 1500 kW of Demand or Less $16,683.78
Additional kW of Demand e s 10.78 per kW

B. Plus rkVA Demand Charge @ S 0.15 per rkVA
A1l rkVA of Demand

C. Plus Energy Charge
A1l kWh @ 2.165¢ per kwh

(Continued)

Electric - Virginia Superseding Schedule Adopted 05-04-87

Effective 07-01-87
This Schedule Adopted 05-04-87
Effective 01-01-88




Virginia Electric and Power Company

SCHEDULE MS
FEDERAL GOVERMNMENT INSTALLATIONS

(Continued)

III. 30-DAY RATE (Continued)
0. Annual Fyel Adjustment Factor

1. The kilowatthours in each customer's bill for the current
billing month shall be multiplied by an annual fyel
adjustment factor which shall be equal to the sum of:

(a) the estimated current-period fuel adjustment factor,
and

(b) the prior-period deferral adjustment factor.

2. The estimated current-period fuel adjustment factor to
become effective with the April billing month of each year
shall be based on the total estimated system fuel expenses
allocable to Schedule MS and Schedule MS kilowatthour sales
for the 12-month period beginning in April of each year, and
shall be calculated by the fuel adjustment factor formula
shown below rounded to the nearest thousandth of a cent.

3. The prior-period deferral adjustment factor to become
effective with the April billing month of each year shall be
based on the difference between the total fuel expenses
(using the criteria outlined in (a) through (c) of paragraph
7. below) allocable to Schedule MS and the total fuel
recoveries by Schedule MS customers for the 12 months prior
to April of each year, divided by the estimated Schedule MS
kilowatthour sales for the 12-month period beginning with
April of each year (6 months where a semi-annual change is
made pursuant to paragraph 5. below). The prior-pericd
deferral adjustment factor will be adjusted for taxes.

4. The intent of the annual fuel adjustment factor is to
recover all fuel expenses allocable to Schedule MS
customers. To the extent the amount recovered from Schedule

(Continued)

Electric - Virginia Superseding Schedule Adopted 05-04-87
Effective 07-01-87

This Schedule Adopted 05-04-87
Effective 01-01-88




virginia Electric and Power Company

1.

Electric - Virginia

SCHEDULE MS
FEDERAL GOVERNMENT INSTALLATIONS

(Continued)

30-DAY RATE (Continued)

MS customers through annual fuel adjustment factors and the
fuel component of the base rate exceeds the cost of fuel
allocable to Schedule MS for the same time period, this
over-recovery shall be a credit in the calculation of the
prior-period deferral adjustment factor for the 12-month
period beginning with the next April. To the extent the
amount recovered from Schedule MS customers through the
annual fuel adjustment factor and the fuel component of the
base rate is less than the cost of fuel allocable to
Schedule MS for the same time period, this under-recovery
shall be a charge in the calculation of the prior-period
deferral adjustment factor for the 12-month period beginning
with the next April.

The annual fuel adjustment factor shall be reviewed on a
semi-annual basis to determine if any change is required.
The current and prior period portions of the fuel adjustment
factor will be reviewed individually, and a change to one or
both may be made. The adjustment may be deferred until the
end of the 12-month period, provided the net difference
between the Company's actual and estimated under-recovery at
the end of the 12-month period is no greater than seven and
one-half per centum of actual and estimated fuel expenses or
the net difference between the actual and estimated
over-recovery at the end of the 12-month period is no
greater than five per centum of actual and estimated fuel
expenses.

Fuel adjustment faétor formula:

Fal(g + E,)) - 81 (T) (100)

S
Where:
F = Estimated fuel - adjustment factor in cents per
kilowatthour. '
(Continued)

Superseding Schedule Adopted 05-04-87
Effective 07-01-87

This Schedule Adopted 05-04-87
Effective 01-01-88




Virginia Electric and Power Company

SCHEDULE Ms
FEDERAL GOVERNMENT INSTALLATIONS

(Continued)

II1. 30-DAY RATE (Continued)

7. The

Estimated North Anna fuel expenses plus estimated Qld
Dominion Electric Cooperative Buyback fuel expenses
allocated to Schedule MS Customers.

Estimated total fuel expenses less estimated North Anna
fuel expenses and 01d Dominion Electric Cooperative
Buyback fuel expenses allocated to Schedule MS
Customers.

Estimated tota) Schedule MS kilowatthour sales for the
12-month period beginning with April each year,

Base cost of fuel per kWh sold adjusted for line loss.
Adjustment for state and local taxes measured by gross
receipts: 100% divided by (100% minus applicable gross
receipts tax rate). :

estimated fuel expenses allocable to the Schedule MS

Customers for 12-month period beginning April of each year,
determined as follows:

(a)

Electric - Virginia

Fossil and nuclear fuel consumed in the Utility's own
plants, and the Utility's sharge of fossil and nuclear
fuel consumed in jointly owned or leased plants.

The cost of fossil fuels shall be those items initially
charged to account 151 and cleared to accounts 501, 518
and 547 on the basis of fuel used. In those instances
where a fuel stock account (151) 1is not maintained,
e.g., gas for combustion turbines, the amount shall be
based on the cost of fuel consumed and entered in
account 547,

The cost of nuclear fuel shall be the amount ccntained
in account 518 except that if account 518 also contains
any expense for fossil fuel which has already been
included in the cost of fossil fuel, it shall be
deducted from this account.

(Continued)

Superseding Schedule Adopted 05-04-87

: Effective 07-01-87
This Schedule Adopted 05-04-87
Effective 01-01-88




Virginia Electric and Power Company

II1. 30-DAY RATE (Continued)

Electric - Virginia

(b)

SCHEDULE MS

FEDERAL GOVERNMENT INSTALLATIONS

(Continued)

Plus

The following purchased power costs:

(1)

(i)

(iid)

The fuel cost component of any purchased power
transaction.

er

The total energy charges associated with
economic purchases 1if the energy charges are
less than the Company's total avoided variable
costs during the purchase period.

or
The total expense associated with purchased
power of less than twelve months duration if the
total cost of the purchase is less than the
Company's total avoided variable costs and if
the purpose of the purchase was solely to
displace higher cost generation. Purchases made
to solely displace higher cost generation
exclude reliability purchases. A purchase shall
be deemed for reliability where the Company's
system reserve criterion is not met. Such
criterion is as follows:

Operating Reserve (consisting of largest

generating unit plus regulating margin plus load
forecast margin)

Minus

75% of Emergency Contract Capacity

(Continued)

Superseding Schedule Adopted 05-04-87
Effective 07-01-87

This Schedule Adopted (5-04-87
Effective 01-01-88




Virginia Electric and Power Company

SCHEDULE MS
FEDERAL GOVERNMENT INSTALLATIONS
(Continued)
III. 30-DAY RATE (Continued)
Equals
Spinning Reserve Requirement
(iv) Energy receipts that do not involve money
payments such as Diversity Energy and pay-back
of Storage Energy are not defined as Purchased
or Interchanged Power relative to the Fuel
Clause.
Minus
(¢c) The cost of fossil and nuclear fuel recovered through
fnter-system sales including the fuel costs related to
economy energy sales and other energy sold on an
economic dispatch basis. .
Energy deliveries that do not involve billing
transactions such as Diversity Energy and pay-back of
Storage Energy are not defined as sales relative to
the Fuel Clause.
IV. DISCOUNTS
Discounts will apply only to charges under Paragraphs III.A. and C. for
services with delivery voltages of 69 kV or higher.
A. KW Demand Discount
A1l kW of Demand @ $0.66 per kW Discount
B. Energy Charge Discount |
Energy Charge @ 2.0% Discount
V. MINIMUM CHARGE '
The minimym charge shall be such as may be contracted for but not less
than the sum of the charges in the 30-Day Rate Paragraph III.A. and B.
including applicable discounts in Paragraph IV.A. This includes no
allowances of energy, and all energy used shall be paid for in addition
(Continued)
Electric - Virginia Superseding Schedule Adopted 05-04-87

Effective 07-01-87

This Schedule Adopted 05-04-87
Effective 01-01-88




Virginia Electric and Power Company

SCHEDULE MS
FEDERAL GOVERMMENT INSTALLATIONS

(Continued)

V. MINIMUM CHARGE (continued)

at the above rates. Such minimum charge shall be increased in the
amount of the applicable fuel adjustment under Paragraph [II1.D.

VI. OTHER PROVISIONS
A. Determination of kW Demand

The kW of demand billed under Paragraph I[II.A. shall be the
highest of:

1. The highest average kW measured at this location in any
30-minute interval during the on-peak hours of 7:00 a.m. to
10:00 p.m. Mondays through Fridays, plus 30% of the excess
of this amount determined in a similar manner during any
other period during the current billing month, or

2. 90% of the highest kW of demand at this location as
determined by Subparagraph VI.A.l., above during the billing
months of June through September of the preceding eleven
billing months, or

3. 50% of the kW of demand contracted for under Paragraph VII.,
or

4, 1500 kW.
. B. Determination of rkVA Demand

The rkVA of demand billed shall be the highest average rkVA
measured in any 30-minute interval during the current billing
month.

c. Meter Reading and Billing

When the actual number of days between meter readings is more or
less than 30 days, the kW Demand Charge, the rkVA Demand Charge,
the charge per kW of contracted demand in Paragraph VIII.C., and
the minimum charge of the 30-day rate will each be muitiplied by
the actual number of days in the biiling period and divided by 30.

(Continued)

Electric - Virginia Superseding Schedule Adopted 05-04-87
Effective 07-01-87

This Schedule Adopted 05-04-87

Effective 01-01-88




Virginia Electric and Power Company

VI.

VII.

VIII.

SCHEDULE MS
FEDERAL GOVERMMENT INSTALLATIONS

{Continued)

OTHER PROVISIONS (continued)

0.

Late Payment Charge

A 1§te payment charge of one percent (1%) per month will be
applied on all amounts that remain unpaid on the Company's books
on the next billing date.

DETERMINATION OF CONTRACT DEMAND

The contract demand under this schedule shall be the maximum number of
kW which the Company is to supply. Contract demands may be changed by
mutual agreement as to amount of change and term of agreement.

BREAKDOWN, RELAY OR PARALLEL OPERATION SERVICE

Breakdown, relay or parallel operation service may be contracted for
under this schedule under the following conditions: ‘

A.

Suitable relays and protective apparatus shall be furnished,
installed, and maintained at the Customer's expense in accordance
with specifications furnished by the Company. The relays and
protective equipment shall be subject, at all reasonable times, to
inspection by the Company's authorized representative.

The contract demand to be billed under this Paragraph VIII. shall
be the maximum number of kW which the Company is to supply.
Contract demands may be changed by mutual agreement as to the
amount of change and term of agreement. In case the maximum
measured kW demand exceeds the contract demand, the measured
demand becomes the contract demand for that month and for the next
succeeding eleven months,

When breakdown, relay or parallel operation service {s furnished,
the 30-Day Minimum Charge for electricity suppliied under this
schedule shall be not less than $10.78 per kW of demand contracted
for under Paragraph VIII.B. plus any positive fuel adjustment
charge under Paragraph III.D.

(Continued)

Electric - Virginia Superseding Schedule Adopted 05-04-87

Effective 07-01-87
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Effective 01-01-88




Virginia Electric and Power Company

IX.

SCHEDULE mS ‘
FEDERAL GOVERNMENT INSTALLATIONS

(Continued)

SCHEDULE TERMINATION, MODIFICATION OR REVISION

Whenever the Federal Energy Regulatory Commission shall permit a change
in the rates set forth in the Company's Schedule RS - Resale Service to
Municipalities and Private Utilities - to take effect, this rate
schedule shall on the same effective date be modified so as to produce
from the Federal Government customers served hereunder the same rate of
return as the rates thus permitted to become effective for Schedule RS
customers, utilizing for that determination the same ratemaking
methodology and test period as used in determining the RS rates.
Pending final decision by the FERC, the Federal Government would pay a
rate as initially proposed by the Company after the suspension period,
if any, subject to refund after final decision of any excess payments
plus interest at the rate as authorized by the FERC. This method of
determining a rate for the Federal Government customers will continue in
effect indefinitely; provided, however, that either party may terminate
this method of rate determination by giving six months' notice. Should
such a termination occur, the parties, if appropriate, would negotiate a
new rate in good faith,

TERM OF CONTRACT

The term of contract for the purchase of electricity under this schedule
shall be such as may be mutually agreed upon, but for not less than one

Electric - Virginia Superseding Schedule Adopted 05-04-87

. Effective 07-01-87

This Schedule Adopted 05-04-87

Effective 01-01-88
815308MPW445




Virginia Electric and Power Company
62s305EWB709-1

II.

III.

SCHEDULE MSS6
FEDERAL GOVERNMENT INSTALLATIONS
(STANDBY GENERATOR - EXPERIMENTAL)

APPLICABILITY

This schedule is applicable on a voluntary, experimental basis to any
Federal Government installation that: (1) contracts for 1500 kW or more
of alternating current electricity under Schedule MS - Federal
Government Installations or Virginia jurisdictional Schedule 6 - Large
General Service and (2) has standby generation capacity of 150 kW or
greater. Under this schedule the Customer agrees to transfer 1load
normally served by the Company to his standby generation upon Company
request. Standby generation is defined as generation installed by the
Customer to supply electricity primarily during those times when service
is not available from the Company. The Customer may operate generation
in parallel with the Company provided that any operation, outside of
requested operation, is limited to no more than 10 percent of the hours
in any billing month of the year.

STANDBY GENERATOR OPERATION

A. The Company may request operation of the Customer's standby
generator only from December 1 through March 31 (Winter) during the
hours between 6 a.m. and 12 noon, weekdays, or from June 1 through
September 30 (Summer) during the hours between 2 p.m. and 8 p.m.,
weekdays.

B. Company requested operation of the Customer's standby generator will
be limited to a maximum of 200 hours per year, 125 hours per season,
and once per day.

NOTIFICATION

A. The Company will provide no less than 4 hours notice of reguested
operation of the Customer's standby generator.

B. A notification procedure shall be established which is mutually
agreeable to the Customer and the Company. In the event that the
Customer is wunable to receive notification, due solely to
circumstances attributable -to the Customer, notification shall be
deemed received by the Customer.

(Continued)

This Schedule Adopted 11-01-88

Electric-Virginia This Schedule Effective 12-01-88




Virginia Electric and Power Company
62s305EWB709-3

VI.

VII.

VIII.

SCHEDULE MSSG
FEDERAL GOVERNMENT INSTALLATIONS
(STANDBY GENERATOR - EXPERIMENTAL)
(Continued)

BILLING TO THE CUSTOMER

Company owned facilities will be required for this experimental program
to meter the output of the Customer's generator and will be provided at
no cost to the Customer. The estimated new installed cost of such
facilities will be calculated for informational purposes. During the
experimental period, the Customer shall not be billed for any costs
incurred by the Company due to meter reading, processing or
communication. For installations with generator capacity between 150 kW
and 249 kW, the Customer will be required to provide for all necessary
installation costs associated with the installation of the meter on the
generator. For installations with generator capacity of 250 kW or
greater and during the first year of this program, the Company will
reimburse the Customer for 100 percent of reasonable installation costs
associated with the meter installation. After the first year of the
program, all new customers requesting service under Schedule MSSG will
be responsible for meter installation costs.

METERING AND FACILITY INSPECTION

A1l facilities necessary to meter the Customer's standby generation
shall be installed and maintained according to Company specifications.
A1l electrical facilities on the line side of the metering installation

shall be subject to inspection by the Company's authorized
representative at all reasonable times.

METER READING AND PAYMENT

Meters may be read monthly. Payments under this schedule will be used to
reduce the concurrent Schedule MS or Schedule 6 bill of the Customer.

TERM OF CONTRACT

The term of contract under this schedule shall be such as may be
mutually agreed upon, but for not less than one year.

This Schedule Adopted 11-01-88

Electric-Virginia - This Schedule Effective 12-01-88
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TZLZTSONE CCNVERSATION SUMMARY

Pooject I/?@Lf &A’}M

Centracrt No. EAC Projec: No.
7 . '

Frem __[O3€ é 5@& ‘ Telephone J30-5¢£93 Dace M

o @%2; ChloolBa - 1/@44%;@ %o Tize J/:J0 4w

Discussion
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Engineering
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.@onsultants

A Professional ' EAC STANDARD FORM
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BEL\/O\E ENEEG\{ SAVINGS OPPORTUNITY SurRvEN

Contract No. _DACA-31-89-¢ -2I198 EAC Project No. 89024.0|
From Ce Fiep Telephone blo4-1232 Date 4‘3025]|
To ME MIKE STUMBAUGH . everaY oFFICER Time 35

Discussion ASKED MR STUMBAVGH ‘F;H\) THE 300 AEEK;
THERE APE MOEE BulLDIVGES wWRICH REQUIRE
SUMMER STEAM PoB AR CouDiTIONING REREAT
‘ Ok DoMESTIC HoT WATER HEATINAS OTHER THAN
THE TEN BUILDING LISTED IN THE PROJECT Scof =,

HE 4A(D THAT HE WA ILEW To THE BASE AND wDULD
INVESTIAATE ARD CALL BACK TBrMoBPOW.

B/ lomy MR STUMBAUGH cALLED To SAY HE HAD TALKED To
HARY SULLAVAN  ©64-5188 &€ BiDé 33| AND HE SAY4 THAT
BLD&, THAT I MENTIoVED (214,215, 216, 218, 224,225 4 226)
HAVE Dol ESTIC HoT WATEE CoVERTERS THAT Re@uIReE
DU MER STEALA .
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' EAC STANDARD FORM

A Professional
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELWOIR ENERGY SAVINAS JPPORTUNITY SuBvEY

Project

DACA - =l -89-¢ -0198 EAC Project No. 5j034-0'

Contract No.

From CeEvE Telephone Lolod -H 256 Date 4/24/9]
Time 10 Awa

To __ MR MIKE DMiTd

FT. BELVOIR PURCHASES WATER FRoMA

FAIREAX Lo. AT A BASE BATE OF 65 /1000 aAL

WITH A MoUTHLY DEMALS CRAEGE. FT BELVOIR

’ UsEs ABOUT 4.4 MiLlow GALS / BAY  AwD
WITH THE DEMAND CKARSE AVEERAGE <oST 15
LVBRENTLY 1,28 /1000 GALS.

Discussion

MB. MIKE STUMBAVAW HAS REPLACED MR KARN
Ao ENERGY cHIEF AT THE FooT MA/ Be
REACHED AT ME KAMN's OLD NUMBELR,
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A Professional EAC STANDARD FORM
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project

FT. BELVOIR ENERGY SAVINAS JFPPoRTUNITY SueveEN

Contract No. DAQA'B\ '87-§ -0|98 EAC Project No. 83034.0’

From ME BeB&E Biw SALESﬁCO hu¢ Telephone 948 -2172 3% Date 4/{ ]
PEERLESS BojLEE FEFP

To ﬁféf F?lﬁff?

Discussion

Time [0!%0
Peice Quotes o BollERS, PRICES NCLUDE ALL CONTEOLS,
FEelGHT AND ARE To MiL SPEC REQUIPEMENTS PR BI87H&
#5897 wITH ML SPEC PAINT. UNITS ABE AsEMBLED 2 TESTED.

704 FDA SU = 8150,
7077 = 9130,
—7001 = ‘71830,
710 = |0,\T0o.
2 = 10,910,
115 = |l,350,
124 = 14990.
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A Professional ‘
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELWOIR ENERGY SAVINADS JOFPPoRTUNITY SyevEY

Project

Contract No. _DACA-3\-89-£ -0198 EAC Project No. 52034”0,
From MRE. MIKE SMITH Telephone 664 -52506 Date 4[’8{4”
To Re fewv Time

MIKE was RETURUNG ZAWL FEOM Jose BARCIA
WITH INFO PERUESTED REAARDIUA MAINTEAWE

cosT o HeEATIua UMTS 10 Housiué, ARERS

Discussion

‘ CONTRACTIRHAS A LUMP SuM CouTBALT aF—fzggloag,
FOB MANTEMACE oF URITS (N QuesTion, Howsler

THE MECHAMIC EATE 15 /9,97 / HE AND |INFo FEBol colTEACTER
IMDICATES TiME EERUIPED To SEBVKCE | (KIT 15 FEOA

o f 2 WevES,

Tr lalonmmer

e &0 2 Io
W

v




Engineering

A\ pplications
. @onsultants

A Professional EAC STANDARD FORM
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BELWOIR ENERGY SAVINGS JOPPoRTUNITY  SupvEY

Contract No.

DACA-31-89-¢ -0198

EAC Project No. 89034.0]
From er Telephone 355-80714 Date 4[(7{‘1‘1
To ME  Jorw STRALEG |, F BEWOR BEW

Discussion

Time 830
| =60 Gew CFFICEPS TP

— ORIAINAL BoILERS WERE COoAL FIRED

— WERE CoNVERTED To O(L AROVND 1950

. — OIL FIEEL £AsT IRON LP STERM Bolle25 INSTALLED 1976- 7%
—~ ABouT TuReEe oF THESE HAVE Been RePLACED To DATE
— ALL BoiLeRS PRovidDE LP STEAM EXCEPT FoR BLba N9 |

—~OPIGINAL £AST (BOK) RADIATEORS ARE 4 MANTENAVCE
Fo Bl ENM

1934 - 25

WooDLAWN  VILLAGE

- Al PeoviDED BY LEMNMOX

HeEAT Pomp SN4TEMS
- Two 4roBY TH LUMITS ARE SERVED BY ONE SYSTEI

-~ STATED THE DESIRE FoR MASTER MEEEIVA
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- T 22

TZLZZSONE CONVERSATION SUMMARY

Project 2 m% %

EAC Projec: No.

Contract No. |
From 7M <7C1144 'A Telephone Daca 9‘( /‘ 4(2/
N/ Tize 3730/
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Engineering

. Applications

@ onsultants

9004-B Crownwood Ct.
A Professional Burke, Virginia 22015-1630
Corporation (703) 978-0923

MEETING REPORT
Project: ENERGY SAVINGS OPPORTUNITY SURVEY, FORT BELVOIR, VA

contract (Client Project) No. DACA 31-89-Cc-0198 EAC Project No. 89034

Place WASHINGTON GASLIGHT COMPANY, SPRINGFIELD, VA Date APRIL 10, 1991

Purpose TO DISCUSS WASHINGTON GAS LIGHT COMPANY INVOLVEMENT IN THIS PROJECT

Person(g) Present Code/Designation Firm/Agency Telephone

George Chastka, Manager, Multifamily Market Washington Gas (703)750-5693
Bob Lloyd, Senior Accounts Manager Washington Gas (703)750-4511
Virender Puri, President EAC (703)978-0923
Jose Barcia, Engineer EAC (703)978-0923

ITEMS DISCUSSED ARE AS FOLLOWS:

1. Jose Barcia explained the magnitude of the project and described the
four residential complexes involved.

‘ 2. Virender Puri mentioned that the economies of converting to gas may
depend on the cost of installing the gas distribution lines and asked if
Washington Gas Light Company would be willing to subsidize any of the
gas line installation costs.

3. Mr. Chastka explained what the Gas Company had done at other projects
such as Bolling and Andrews Air Force Bases and mentioned that perhaps
something similar could be accomplished at Fort Belvoir.

4. Mr. Chastka mentioned that the Gas Company will consider installing the
distribution gas lines at no cost to Fort Belvoir.

5. Mr. Chastka explained that the Gas Company would prefer to run its own
lines into Fort Belvoir to serve these complexes, but because of the
long distances involved, it would be cost effective to tap into the
existing main distribution lines owned by Fort Belvoir.

6. Mr. Chastka will ask the Gas Company officials for a policy decision to
see if they would be willing to tap into Fort Belvoir’s lines and
install the distribution lines to serve the residential complexes. Then
after installation is complete, the Gas Company would turn over their
lines to Fort Belvoir and Fort Belvoir’s personnel would maintain the

lines.
7. Each complex would be master metered and placed on a sliding block rate.
8. Mr. Bob Lloyd was provided with prints of the residential units except
Woodlawn Village. EAC will provide additional information for Woodlawn
Village.




9. Mr. Chastka indicated that the Gas Company’'s engineering group would
perform a preliminary design and that he should have some answers in

about two weeks.

Prepared by Jose Barcia

cc: CC, PM
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TEZLEPECNE CCONVERSATION SUMMARY

Project /77[ /36/7§"V) _ Ma“h .Y'OJ\/; '

Comtract Ne. EAC Project No. K703 9/0/
From 2 t—b x_ . Telephoue Daca 4/15/5/
o L rize _3.°e

Discussion (oS 0F EeweEAvoR
Cond— A o 150 Koo %wml.e{ e Yo m:{,é' I
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‘ Ccrporsticn July 1985
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Project
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TELEPEONE CONVERSATION SUMMARY

Project Z?/ ﬁ&zm
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EAC STANDARD FORM

A Professional '
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BEWOIR ENERGY SAVINGS JOPPoRTUNITY SupvEN

Project

Contract No. _DACA-3|-89-£ -2198 EAC Project No. 53034.0’

From N= Telephone 664 -525¢, Date | [ 2 2‘7]
322

To ME Mike SMITH ABOUT COBT o 4EhERATE ST @ Bl w4t Time ’

Discussion  12/3| 1o wey wy
1/2 10:00 BoY SONAL . Jois v 10020 " 1D!30 "% 1450 LeFT tesg X QAL

1/3 15 MIKE CAWLED & SAID TRAT THE STEAM Co$T WHEH
. FT BELWOIR CHARGES CLENTS WEHO (SE STEAM 5 BASED

ON coMBIVED oPERATIOM £ MAINTAINENCE FIGURES FoB
ALL BASE cENTRAL HEATINA PLANTS. AT THIS WRITikG FT.
Belvol (o LUBEENTLY cHARGINGY 9. 97 /1000 be of STENA




TELEPHONE CONVERSATION SUMMARY

Project: ESOS Survey, Fort McNair, Belvoir, Dewitt Army Hospital

Contract No.: DACA 31-89-C-0198 EAC Project No.: 89034.01
From: Jose Barcia Telephone: (703) 978-0923 Date: 01/03/91
To: Mr. Mike Smith Telephone: Time:
Discussion:

1. The metering data obtained is Kwh only, no demand.

2. He can provide information on Building 505-A and metering data

for the previous 3 years (3 years may be required because of
past problems with metering).

3. The electric rate they are currently using is $0.0616/Kwh.

4. I will pick up the data on Monday, January 7 when I am at Fort
Belvoir. He is at Room 113, Building 1442.

Prepared by: Jose Barcia
JB/rc

cc: cc, PM(Jose)

\b\89034\letters\010391.tcl -
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P PRRONE-CONVERSATION SUMMARY

Project _FT. BELVOIR EUERGY SAVINAS JFPORTUNITY SurvEY

Contract No. _DALA-31-89-£ -2198 EAC Project No. 52034.0’
From Reb Telephone Date _IZ[17 -
To Mike KATZ Time I|lLoo

Discussion PJ, KL ’L& REX e Mk A7 * 1399 o swEevEY BLDG.

T AoKED MIKE To ReETuRN BLD& Dukérs on 307, 327 8 357

T Ao Moked BR OTHER RERRTS ou LP SreM BoILEE. BLDerS ,
‘ HE PRoVIbED K udEpPERRRT 47 DisK w’/ 317 (Cecelved PEEV.) |
309 & 357 wHiew LEAVES ] To Go wHICH NE SAD HE WAS
BINISH WO 9P AND WoyLD BE Bf EAC e TR or TRl wiTH
THERE AVE ¥ (359 BLO 8T

12/t0 1000 J caueb snD LEFT MES R HIM To CALL
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A Professional
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BEWOIR ENERGY SAVINGS JPRoRTUNITY SueveN

Contract No. DAQA'3\ '8?-§ '0'9@ EAC Project No. 57034.0,

From PEF Telephone (b - 2265 Date 2[/1D
z2a9l

To SAT, E%E?A&&Zi Time 300

— seT UP_FIELD SURVEY oF 1359 <colTEol ToWER
FoB 900 AiA_ WED 12]19[90 FoR MiKe KiTz &
PJ) . KEVIL & MYSELF will MEET MIKE AT 11' A To
Discpss P Eiubiut AND THEM Look AT & MEASLEE

. PUuiLDING WRSEWVES ,

- T wut covbEieM WwilH $6T7  BRAGE TmoREow)

Discussion

1Z/14 915 CALLED ST BRAGK To ConfRM - NOT IN- HE WK <AlL BACK
9:38  cauco BAKk fo couFiRM 12[I9 900 APPoILTHERT
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BELVOIR ENERGY SAVINGS JIPPIRTUNITY SuRvEY

Contract No. _DACA-31-89-¢ -0I198 EAC Project No. 89034.0|
Fron _KEF ‘Telephone 664-625] Date 12//1 [jo
To _ KABEN CHAMBETS (Rutis) ELbe 14T Time _10:30
Discussion

AoKED 1F SHE HAD ANY Eecolbc of BLDG (359, cokTEOL
TweL, SHE CHECKED 2 SAID SHE DID. T MADE Al APPoiUTMEl) T
T [ooK AT HLES % 700 TpMoPEOu) 12/12/10.

1202 VS\TED KARSN CHAMBERS IN BLD6, 4472 4D PRLWLINSS of
ConTRoL TowtR  WeRe FEPROLUCEYL, R ouR USE. LIMITED
INFO_AVAILAELE , auLY &EN R4 AbDiTion)  HRAC REWAB § AIEFOET LIGHTIVG

e oRIG . ARCH bwes!
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A Professional
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TELEPHONE CONVERSATION SUMMARY

FT. BEWOIR  ENERGY SAVINAS JOPPORTUNITY SuRvEY

Project

Contract No. _DACA-3|-89-£ -2198 EAC Project ¥o. 89034.0|
From %F Telephone 64 404\ Date

To CoL F(TTHLLJ Time

Discussion R/ 715 LEFT MetH To AU EAC 4BoUT Access To ColbTRoL ToweR #1264
400  Col BTMAL'S OFFICE CALLED BACK ALD ToLD ME

To CALL M5GT BEAGS Al 664-2268 or 279 PR
APPOINTMENT TD INSPECT BLDG, THEY SAD THEY

. WoULD CALL M46T BRAGG 4 TELL HiM THAT we
wouLb BE CALLINIG, |
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J/Ql\pplications
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A Professional EAC STANDARD FORM
July 1985

Corporation

TELEPHONE CONVERSATION SUMMARY

FT. BELWWOIR EUERGY SAVINADS JFPsRTUNITY  SuevEN

Project
Contract No. _DACA-31-89-£ -0I198 EAC Project No. 89024.0|
From %F Telephone lolod - 1232 Date 12{10170

To __ME Scol BeLAT (orau i2)1) ME PATEICK Melbekiiy — Time 200

Discussion Aok LEVEBAL BuESTions !
| = A4KED WHO To CNTACT To LAIN AKLESS To BLDG 1359, LoNT€ol TewEE
To Do FIELD INVESTIATION PPE FoSSIBLE ELO 'S $ CoMPUTER MODELING,.
A TALK To Lol. PITTMAN WHO 1% IN CHARSE oF DAVIDSOKN A€ BASE AT
. Le4-404|
2 - ASKED To PBoRRow A LoPY oF THe (987 STubY oF BLDg 1427 <EeNTRAL
STEAIL PLANT AND WAS REFERRED o ME BoB A ANAGAN 1 1A4Z

AT el - 02%) .
3- ASKED To NAVE APPOINTMENTS ARRANGED To FIELD INSPECT (-99
AREA HouSikG QUARTERS. I SAID we WoULD LIKE To INSAECT ONE

OF EACH TYPE OF Housihséa WHILH WouLD BE THE AENERALS QUARTEES, -
A 2 STORY GHBLE TYPE, ASINGLE SToRY AWD A Two STekY UUIT
Al AeKED ME To LAUL THE CHIEF oF FAMILY Hoysitul AWD SPEAK To
Mo . NAMCY VAN CAMTENKNOUT  or Mo, DolA  NEESE AT bbA4-1(6?

R A APPOINTMENT To B ACEANGED,
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EAC STANDARD FORM

Corporation

TELEPHONE CONVERSATION SUMMARY

Project _FT. BELVOIR ENERGY SAVINAS JFeoRTUNITY  SurveEN

Contract No. _DACA-31-89-£ -2198 EAC Project No. 89034.0|
From _KEF Telephone _ b64-(25] Date 12210[3.0 _
To ME Boe FLANAG AN BLos 44z Time _2oco’
Discussion

Askep ABouT The (987 STubY KEFERENVCING STEAM SERVICE

FEom MAL BolLEP PLANT. ME FLANAGAN BAID HE cZoUlib

MoT LECAUL SUCH A STuDY,

AsKED IF FLoYh WAWDY MAY PostiBLY HAVE THAT INFo., HE

SAID _CONTRACTING ME HANDY Wwhs woBTH A TEY




Engineering
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‘ Consultants
A Professional EAC STANDARD FORM
July 1985

Corporation

TELEPHONE CONVERSATION SUMMARY

FT. BEWWOIR ENERGY SAVINAS JIPPLRTUNITY  SurvEY

Project

Contract No. DAQA'B\-87-£-0195 EAC Project No. B9024,0|
From cer Telephone ééA'H” Date [2/10/70
To __ME FtoYD HANDY BLOG 1442 Time _J3:00

Discussion

AeKeD APOUT THE 1987 £T0DY KEFERENCING STehm Vi)

Feom MAN BolL BE RANT.  ME HNANDY GAD HE REMEMWRELLT

bEEING (T BUT DIDN'T KNOw WHERE 1T wAS AT MRESENT,
o HE_Séip WE vouLp Ter To FIND 4 oY AMD CAu BICK P

HE HAD ANY LUCK.

12/1l _2us MR, HAMDY LALLED To SAY He FoulD SDME INFO. OK
e SvBJT. I will $EE HIA ToMpEROW MoBNING 12]12
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July 1985

Corporation

TELEPHONE CONVERSATION SUMMARY

FT. BELVOIR ENERGY SAVINAS JFPLRTLNITY SurvEY

Project

Contract No. _DACA-31-89-¢ -2198 EAC Project No. 89034.0|
From _IAKE KAT_Z. Telephone 620-969 P Date _I1/14 ljo
To Time

Discussion n'/;4/'70 320 N7 IN- LE¥T MBS, T& CALL
Pel u/i/ 200 MKE SAD HE WAS WoRKING o REFORT P 1S 4 BLbGS

3 noVLD BB AT EAC o Mol

. Mo 11/19 145 MIKE _cALLED To SAY HE WhS STiLL WOBKING o KT 4 BLDas
& wouD NoT BE I Mol BUr SHoulD BE FINISHED THE
A S0N |
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A Professional
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BEWOIR ENERGY SAVINAS JPPORTUNITY. SUBVEY.

Project

Contract No. DAQA'BI‘S?‘Q -2198 EAC Project No. 59034.0,
From MIKE KATz Telephone &20-9697 Date II/7/90 wer
To EREF: | Time B:30

Discussion

MIKE SAID THAT MR MILLER WAS BEIWG LooPERATWE  PRovIDING
ESCcoRTS ER. He Hie 4oL THRu BLD&S 309, 357 § =0% oF 307
AT THIS WRITWS , HE ExpecTs To Be Dove with 307 § 317 BY AM.
. ob THUR. \|/8 AND HAS SCHEDULED MEETING W/ MR MILLER I SAME
AFTEENOON. HE WILL THEW START MR CRoss's SIX Bullbiugs .

HE EXPECTS To NAVE EEF2ET oN FIBsT oul BuiLbikhé Dokg THE
FIPST oF NEXT WEEK (11/i2-3) AMD THE REMAlG, SIX BY THE

Following WEEK (11/8.20) ,
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July 1985

Corporation

TELEPHONE CONVERSATION SUMMARY

Project _FT. BEIOIR ENERGY SAVINGS JPPoRTUNITY SUBVEY

Contract No. _DACA-31-89-£ -0198 EAC Project No. 890324.0|
From FEEF Telephone _ (64 -6062 Date _II/ |
To __ Mg Ben HAUKINS BLDG, 1080 R4 GuNsTon Time
Discussion /& 2100  NoT N BUILDING - BAcK LATEE

/s 330

ME HAWKING <AD THAT HE RADK'T R&oTeEl ABoUT

® U4 _AND THAT THE BLDG 363 PLANS ARE NOT BACK
Flol THE PePools WHD 1S EVIEVING THEM, HE HoPES
To HAVE THEM BACK TRIS WEEK AND Wi AU e
4o sool) As THEY ARE FETUEIED ,

D WorSLhuATOM
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BEIVOIR ENERGY SAVINAS JOPPoRTUNITY SUBYEY

Project
Contract No. DAQA‘B\ '87-_6 ’0'95 EAC Project No. 5j034.0’
From He BelL HAMKINS Telephone 6646062 Date 11/8/90
To =F Time [/ AM
Discussion
LALED To SAY THAT THE BLbG 363 Dwéad weke Bick
N He Posersiolhs. [ MADE AREANGEMENTS To BofEow
SAME o/EP TRE WEEKEND o= 11/1041]. AND wilL RETURD
@ TheM (/2 AN,
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A Professional
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELWVOIR ENERGY SAVINAS JFPPORTUNITY SuevEN

Project

Centract No. DAQA:B“S?‘_C -2198 EAC Project No. 5?034.0’
From ME SQDT BelFIT Telephone G4 1237 Date _/O/3l/ jD
To EF Time _/0ico
Discussion

ME BeLHT _sSAID He TALKED WITK MR MILLER WHO WAS
COOPERATIVE AUD woplD ARPBAVGE PR AL EVLISTED MAY T
EbcoBT MIKE KATZ (v BLlpas 307,204,257 £ 317 AWp MIKE

. SHoULD WRITE Poiiu ANY TECHMICA(, RUESTIONS AWD <ALl ME Milep

To MAKE AY APPoINTMENT To ToLK ABoYT SAME
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A Professional
Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BEWOIR ENERGY SAVINGS JPPLRTUNITY SuRvEN

Project
Contract No. DACA-31-89-¢ -0198 EAC Project No. 52034.0’
From EF Telephone o4 1232 Date [0/3z/90
To ME __ATEIcK MLl KLing Time
Discussion _jp/2o 4:B0 NoT 1N

0/30  1):00 NOT AT DESK ASKED B HAVE ik ETURM cAu

193] 9.0 SoT BLLFIT RETURWLED CALL

o IUE. BELFIT_oAlD HE HID RELATED OUB ConveFoATion] oF

©/24 To MP. Mclhuckul AND He STATED TRAT 1T _WAS
DEFITELY ME MILLERS RPESFoVSIBILTY T PRviDE AssaTAnce

g ELcobT Fof BUILDINGS 207,309,217 # 2577, He shiD HE
woul D &PELK, To ME MILLER AUD LET 5 KNow WHAT HAPPELS,
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELWWoIR  ENERGY SAVINAS JPPoRTUNITY SuevEY

Project
F: Access £ 234
Contract No. _DACA-31-89- -0198 EAC Project No. 89034.0]
From EEF Telephone 64--5188 Date /0/30/470-‘
To ME. HARRY £LEpss Time
Discussion io/2 11:37 = No IN W= BE BACK (0/3]
19/3, s - out To Lonek Back AT 1213

03] 11130 = NEY W LEFT MESS.To CAUL EAC
B 2105 = W

AoKED IF IT wouLb Be oKk To &Ho To Abs 234 41 Too A
1/l WITH MIKE KATZ AND TREU oM To 362, 363,365,327 4
33| bk EUERGY ©TUDY. HE SAID HE HAD No PRoBLEW wiTH THAT,
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'@onsultants

A Professional

EAC STANDARD FORM
Corporation

July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BEIVOIR ENERGY SAVINAS JOFFPoRTUNITY SUBVEY

Contract No. DACA-31-89-c -0198
From EEF

To it LLDY_D (NOT /}J> Time 3.20

Discussion _SPoKE To ME.GREEN AVD EXPLAINED WHo EAL WAS
THAT WE NAD A cOLTRAT To Do AN ENERET STIDT AT

EAC Project No. 89034.0]
Telephone _@_M"57Z§ Date /0/27/7°

FT_BELVOIR foR THe BALT. CoBP<, £l AND WANTED To
KAOW IF THeY PROVIDED EScoRTh FOR CATRACTORS

He REFERRED Mg To A ME. JEERY SULLIVAWY (@@49‘1’73 oR.

%4-4058) AUD SAID ME SULLIVAK WoulD MAKE ARRAUAE MENTS

WITH MILITAEY PoLICE FoR EAC To BUTER R 2D AREA.

THe QUESTION AS To IF_THE MLITARY PoLICE PRoVIDE EScolT¥

whS  NOT ANSWERED |
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELWOIR ENERGY SAVINGAS JPPoRTUNITY SuBVvEY

Project

DACA- 3| -87-_CL-0'95 EAC Project No. B9034,0|

Telephone Le4-1282 Date .Qﬁ/.iQ

Time 315

Contract No.

From EEF
To MR FPKTRICK MelANckn) — (NeT w)
4PoKE To MR ScoTl BELFIT AND ToLD Hivw THAT MB MILLER
;wuo wWAS ol OVR cONTACT LIST Po THE BuiLDINGAS IN GUESTION
(807,309, 317 tsm)) WAS To BUSY To PROVIDE E5coRT AUD
ASKED (F MR MelAWCKLIIN CouLD PROVIDE EAC wWITH AN ESCORT

' PP MIKE KATZ
HE SAD HE woulD TALK To MR Melateiiin AnD HAVE Himt

ZALL Vs, I THE MERL TIME HE AKED UE To CALL MKS
LLOYD AT _MILITARY Police To sg€ IF TREY WouLD PENIDE EAC

WITH ESCoFE T,

Discussion
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TELEPHONE CONVERSATION SUMMARY

Project _FT. BELVOIR ENERGY TAVINAS JPFPoRTUNITY SueveEY
Lo NALK -THEp oF 307, 301 317,351

Contract No. DAQ,L\'B\ -89-¢ -0198 EAC Project No. 64(034.0'
From €EF Telephone ééA ’ZE(Dé Date /0[25‘70 -
/29 (9

To Mp. Lee MILLER BLDG, 305 Time
Discussion it 10/23 CcALeD § LEFT HESsS

X yef25 e “ " MR MILLER CALLED T 4130 T | whS ovT

10/26 8%
0L ;5/::? l:08 # !
' 300 ME MIULLEE CALLED BACK

CAULED ME. MiILER ABoUT SCHEDULE FpR MIKE KATZ

To Leok AT BLD6S. 307,309, 317 & 367

MR MILLER SAID HE covtD ANoT SPEND TE TIME To E8coCT
Mike PR TNE ESTIMATED Two DAYS T wollb TRKE To &0
THEY _THE BuLNGS, HE SUGGHESTED THAT WE coNTACT auR
FoinT oF ConTACT Pk FT BeLVoIR AUD HAVE THEM ARPANGE
OB ECoFT,
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A Professional '
Corporaticn July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BELVOIR ENERGY SAVINAS JOPPLRTUNITY SuevEY

Project

Er_3e3
Contract No. _DACA-3|-89-¢ -0I198 _ EAC Project No. 890324.0|
From KEF ' Telephone 64 - 4062 Date /0(22[‘?0
To ME _Bey  HAUKING BLD& 1080 Time (2:45

1000 oT 1y - NO ALWSWER

Discussion 4 AoT ) - BACK AT 1L
12 4% N

WHEN ASKED To MAKE ARPOINTMENT To LlooK AT # 363 cousSTEUCTION
DW& S, ob BokCow SAME , WAS ToLlD HE DIDN'T cuPeElTLY HAVE THEM,

. ExPecTep TuEM To £ FETUBMED (LAST oF WEEK, I SAD ] woulb <Al
MoAIN_ FIPST Ting FRIDAY 10/26/90
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TELEPHONE CONVERSATION SUMMARY

Project 'r—'T, BeLvole ENERaY SAVINGS CPPoRTUNITY SURVEY

Contract No. DACAj\-_B‘I-C-OI?& EAC Project ¥o. 89034 0|
From PEF Telephone __ (&4 -5256 Date /0/22@
To M MIKE SMITH [ ReconFiert Fuz: Ppri | Time

Discussion I5/2z IC AM = NOT IN Tobiy

16fz2 1020 AN — NOT EXPELTED BAGK TiLL Mew i6/2

icf3o %30 ~ NOT AT HIs DESK

|o/3| 1000 - A

ME, SMITH SAID THAT THE FUEL EAT=S HAD CHARNGED
SiicE WE LAST TALKED,

NATUPAL AAS His Berhiver INCHANAED

DIL e 2 15 Now 103 [aAL

NeBEEte /B how 99 /AAL
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

FT. BEWOIR ENERGY SAVINAS JPPORTUNITY SUBVEY

B 36%
Contract No. _DACA-3|-89-£ -2198 EAC Project No. 53034.01
Telephone __ (b4 -06062 Date /UZZéz'fo

From EE F
101k 4 BULSTON) Time

To ML BEN HAWK WS BLDG, 1080

Discussion B0 He Whs Mol IN
ASKED IF BLDe 363 cowsSTEUCTION Dwas NAD BERJ

1020
Eueved He Sip THEY HAD KT
wHelb ASKED WhEN THEY WERE EXPECTED HE SAID He DID WoT

Project

@ Khuow
7 LEFT MY MAME AW NUUBEE £ HE ShiD NE WoulD

AL fo SooN A He Dwes wete RETVENED,
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Corporation July 1985

TELEPHONE CONVERSATION SUMMARY

Project _FT. BELVOIR ENERGY SAVINAS JFPoRTUNITY SueveEY

BEF: BLDG 363
Contract No. _DACA-3|1-89-¢ -2198 EAC Project No. 89034.0|
From _ fEF Telephone __ 664 -6062 Date /o[‘sﬁé—:o/ﬁlﬂo
To __ MR Bew HAUKIS Bibe 1080 _10ff § LunsToul Time

Discussion /io/s 10¢0 Nor I

ofa 900 W Mra. LEFT Mess To el EAC
2:30 RETURNED <JALL
. BLDG. 362's  HUAC RELOVATION 1S ALMOST <olAPLETE . THE SYSTEIA

s A Hw REHEAT T™EE wiTh RE Do HW. REMAWING 45 1S, A
New PENTHOULSE MEcHAMIZAL EPACE Hi¢ BFel ALED ol ThE
Eor |

I 2MD THAT | woulD NEED B LSE THe LolSTRULTION LHeck SET To
TAKE OFF INFo R CoMPUTER INPUT. I saDb T wourp BE BiKK
o_Tover LKTEZ AFTER | CoMPLETE THE UERENT BLDG:,

g
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EAC STANDARD FORM

TELEPHONE CONVERSATION SUMMARY

FT _EsLvelR  EMNERAY STLDY

Project
Contract No. EAC Project No. g9c34.0)
From EE.:F Telephone Qé4 -5 5 Date 9 I l‘) ,fa."J
To ME. LAkE SLaTH BLDA, Time _7 AW
Discussion FoelL CnsTs
UATURAL A A INTEFEUFTARLE Sl (CE RN =
. SCW 2 Lok 2 owbueT
REQULAR 2TRJILE T 17577 6429 [/ fucriu
S To BT BT / KETLA
ABNE BIET % B24L [/=Lghpt
Ol e 2 CURRENT Eb [aAL A
B9 EsT AW LGB JaAL 103
NeB&hb Al .64 [ahL
ELECTRIC cveRenT  0B47Z /KwH
EYal est 06 /[ Kwi

BELVOIE LURRENTLY VsES 28,000 KW




September 12, 1990

Mr. Jose F. Barcia

Engineering Applications Consultants
9004-B Crownwood Court

Burke, Virginia 22015-0923

Re: ROUTE ONE SUBSTATION
FORT BELVOIR, VIRGINIA
99-45-01-051

Dear Jose,

12316 Lee-Jackson Memorial Highua
Fairfax, Virginia 22033

O

VIRGINIA POWER

RECEIVED

SEP 1 ¢ 1vay

Attached are the demand tape printouts for the referenced account

for the summer of 1989.

Please call me at 359-3055 if you have any questions.

Cordially,

73

Edward D. Cowel .
Marketing Servéces Administrator

Attachments
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TELEPHONE CONVERSATION SUMMARY

Project Zo[ @64'&%

EAC Project No. §753%.0/

Contract No.

From J/Qe BMM . Telephone 35-5’ XO 75[ Date ZZ/_’/Z 20
_ﬂ‘” g%f Time m
Discussion M - Wj M

c//@
gﬂé/’mw (00] _awd wley lealor (elecle: ) e
® W % K MW Tewlalire  ocbhedalt <o
AR = FV797-

8] o

(Hey ane /é/wém Wﬁg% M%Md,-g

2/ Wﬂﬁ&q

Al [Srelens W D A (¥, waley
Lealory ’W a/’f/a oy Loy
8/ Mo‘a«ﬁo Leere /u/&&aa( e (9P6 .

3] % Vidagy (e Eeailon) |

WWM&Z;-, eZéc ——,%wai‘v
W,W#yéﬁso,@m@
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9004-B Crownwood Ct.
A Professional Burke, Virginia 22015-1630
Corporation (703) 978-0923

MEETING REPORT NO. 2

Project ESOS Survey, Fort Belvoir, Virginia

Contract No. DACA 31-89-C-0198 EAC Project No. 89034.01
Place Virginia Power Company Date: August 24, 1990

Purpose Load Profiles, Thermal Storage

Persons. Present Code/Designation Firm/Agency Telephone

Mr. Gary Hicks Commercial Engineer Virginia Power (703) 359-305%8
Ed Cowell Marketing Services Virginia Power (703) 3559-3055
Jose Barcia Engineer EAC (703) 978-0923
1. Mr. Ed Cowell started by explaining to Mr. Hicks some of the statements

made in the morning meeting with Jose Barcia.

‘ 2. Mr. Barcia asked about the possibility of Mr. Hicks providing a load
profile analysis for Fort Belvoir. There was some discussion pertinent to
the items that would be included in such a profile analysis.

3. Mr. Cowell stated that the account that had the 30 minute demand readings
was no longer active (due to the change in accounts when the new
substation was energized). Mr. Hicks would have to check to see if the
data was available from the computer. If not in the computer, Mr. Hicks
stated that he still could do the load profile analysis, but he would have
to manually retrieve the data; therefore, it would take longer to do it.

4. Mr. Barcia requested a load profile for each of the summer months as well
as the peak month. Mr. Hicks agreed that he could provide it.

5. Mr. Hicks stated that if we provide him with a computer diskette, he could
provide the load data using a Lotus 1-2-3 spreadsheet. Mr. Barcia will
provide Mr. Hicks with a diskette.

6. In reference to thermal storage, Mr. Hicks stated that he had access to
the COOLAID computer program. He stated that Virginia Power does not
normally run this program for customers or consultants. However, he would
try to see if he could use the COOLAID program in conjunction with EAC to
run thermal storage calculations for Fort Belvoir.

The meeting was adjourned at approximately 2:00 p.m.

Submitted by: Jose Barcia

JB/rc

‘ cc: cc, PM
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9004-B Crownwood Ct.
A Professional Burke, Virginia 22015-1630
Corporation (703) 978-0923

MEETING REPORT NO. 1

Project ESOS Survey, Fort Belvoir, Virginia

Contract No. DACA 31-89-C-0198 EAC Project No. 89034.01
Place Virginia Power Company Date: Augqust 24, 1990

Purpose Rate Schedules - Generator & Thermal Storage, Billing Information

Persons Present Code/Designation Firm/Agency Telephone

Ed Cowell Marketing Services Virginia Power (703) 359-3055
Jose Barcia Engineer EAC (703) 978-0923
1. Mr. Barcia explained the purpose of the meeting was to collect appropriate

information concerning Fort Belvoir in order to conduct an energy
conservation survey.

‘ 2. Mr. Cowell explained that after the May 1990 billing, Fort Belvoir is
served under a 34.5 kW distribution system from a new substation. Mr.
Cowell indicated that the magnetic tape metering has not yet been
installed. Therefore, the demand print-outs for this summer are not
available. However, he will be able to provide us with the demand totals,
but not the 30 minute demand readings for this summer. We will have to
use last summer’s data.

3. Mr. Cowell presented various rate schedules which may merit further study.
Some of these rates are experimental and must be specifically requested by
the customer, others are not yet applicable to Federal customers, but they
may be in the near future.

4. Currently, Fort Belvoir is served under rate schedule MS - Federal
Government Installations. An optional rate for Fort Belvoir is rate
Schedule 6 - Large General Service. However, at this time, Schedule MS is
better for Fort Belvoir because even though the demand charges in the
Schedule MS are larger, the fuel charges are negative. According to Mr.
Cowell, the negative fuel charge in Schedule MS should continue even with
the present oil situation because Virginia Power’s generation is only
about 5% with oil.

5. Upon request, they will run a rate comparison between Schedule 6 and
Schedule MS. However, Mr. Cowell indicated that he has run comparisons
before and his experience is that for most large Federal customers and in
particular Fort Belvoir, Schedule MS is better.

6. Schedule 6TS - Thermal Storage is not currently available to Federal

Customers, but it will probably be available in the near future. However,

Schedule MS can effectively be used with Thermal Storage because of

. Section VI.A.l. (off-peak demand only billed if it exceeds the on-peak
demand, and then only by 30% of the excess).




10.

11.

12.

13.

14.

15.

Rate Schedule CS - Curtailable Service is not available to Federal
cugtomers at this time. It may eventually be extended to Federal
customers in the future. However, Virginia Power has a new experimental
rate Schedule 10 - Large General Service which essentially works like a
curtailable service except that there are 3 (A, B, C) day classifications
with different on-peak charges for each day. When Virginia Power
announces that a day is classified as A (no more than 32 days/year) it is
up to the customer to cut down on his use or pay the higher energy
charges. Mr. Cowell indicated that this rate may be advantageous to Fort
Belvoir and may merit some study. This rate is limited to 60 customers,
but Mr. Cowell indicated that plenty of customers can still participate.

Rate Schedule MSSG - Federal Government Installations (Standby Generator -
Experimental) would be applicable to Fort Belvoir if the standby generator
capacity is greater than 150 kW. Mr. Cowell felt that this rate could be
advantageous to Fort Belvoir. He mentioned that other large Federal
customers have taken advantage of this rate. For example, the CIA
contracted for 20 MW and got paid $120,000 per month.

Mr. Cowell mentioned that for the installation of a generator, the old
substation (Hayfield Substation) had provisions (relays, protective
equipment, etc.) for parallel operation. However, no provisions for
parallel service have been made at the new substation (Belvoir
substation).

Mr. Barcia indicated that for purposes of EAC’s study, generators would be
placed at Building 505A (Substation) and also the existing generators at
DeWitt Army Hospital could be utilized.

Mr. Cowell indicated that under Schedule MSSG, Virginia Power could
install separate metering at the site of 505-A and DeWitt to measure the
load on the generators. In those cases where Virginia Power required the
operation of the generator, the load would be measured at these points and
a credit would be deducted from the electric bill. As long as Fort
Belvoir met the agreed upon contracted demand, the credit on the bill
would be issued every month. The metering equipment would be supplied by
Virginia Power and would be installed by Fort Belvoir’s designated
contractors.

Mr. Cowell felt that it would not be advantageous for Woodlawn Village to
switch to gas since they are taking advantage of the minimum billing
demand in the winter, therefore, paying no demand charges and the energy
charge under Schedule MS is only 2.165 cents per kWH.

Mr. Cowell suggested that we look into conversion to electric (rather than
gas) from those buildings that currently have oil until all the minimum
winter kW demand charges are used up.

Mr. Cowell provided EAC with copies of the monthly billing demands for
1989 and up to May 1990 for Fort Belvoir, Woodlawn Village, and INSCOM
which until May were billed separately and now have been combined into one
bill. Mr. Cowell will mail the 30 minute daily demands for last year in
the near future.

Mr. Cowell does not perform profile analysis for customers or deal with
thermal storage. He suggested a meeting with Mr. Gary Hicks for these
areas. Mr. Barcia agreed to meet with Mr. Hicks after lunch.

Submitted by: Jose Barcia

JB/rc

cc:

cc, PM
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Corporation (703) 978-0923

August 21, 1990

Mr. Ed Cowell

Marketing Services

Virginia Electric and Power Co.
12316 Lee~Jackson Memorial Highway
Fairfax, Virginia 22033

Re: Energy Savings Opportunity Survey
Fort Belvoir, Virginia
EAC Project No. 89034.01

Dear Ed:

This is to confirm our telephone conversation of August 17, 199C. As I mentioned
to you we are working on an energy project for Fort Belvoir which will require
access to their electrical billing information.

This is to request a copy of Fort Belvoir‘s electric billing information and
magnetic tape print-outs for the preceding year starting with the latest billing
information. Mr. Zahir Kahn at Fort Belvoir is preparing a letter authorizing

. Virginia Electric and Power Company to release this information to EAC. Also,
please include any similar information available for Woodlawn Village.

We would appreciate a copy of any pertinent rate schedules and any information
concerning Fort Belvoir‘s present service, i.e., number of delivery points,
metering, facilities charge, minimum contract demands, and any other information
that may be useful in this study.

I appreciate your assistance in this project and look forward to working with you
and other officials at Virginia Power.

Sincerely,
ENGINEERING APPLICATIONS CONSULTANTS
\_

..
Jose F. Barcia
Engineer

JB/rc

cc: c¢c, PM

\a\89034.01\letters\082190




DEPARTMENT OF THE ARMY
US ARMY FORT BELVOIR
FORT BELVOIR, VIRGINIA 22060

o cONSTTUTg,

ANFB-DEH-EN 21 AUG #7239

Mr, Edward D. Cowell, Jr.
Marketing Services Administrator
Virginia Power

12316 Lee-Jackson Memorial Highway
Fairfax, VA 22033

Dear Mr. Cowell:

The U.S. Army Corps of Engineers (Baltimore District) has
hired Engineering Applications Consultants to perform a survey
during 1990 and 1991 for energy conservation opportunities at
Fort Belvoir.

Upon request, please provide the necessary information to
Engineering Applications Consultants in order that their work
could be completed on schedule.

Your assistance will be appreciated very much.

Sincerely,

R L.\ @ORRES
EN

ctor of Engineering and Housing

“TRADITION, COMMUNITY, SERVICE”
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9004-B Crownwood Ct. .

A Professional Burke, Virginia 22015-1630
Corporation (703) 978-0923
Energy Saving Opportunity Survey ' May 10, 1990

Fort Belvoir, Virginia
EAC Project No. 89034.00
A/E Contract No. DACA 31-89-C-0198

Survey Status Report

March 15, 1990 Entrance Meeting

March 24, 1990 Letter to DEH requesting survey for
Building 247 from 4/4/90 to 4/6/90 and
Building 305 from 4/11/90 through

4/13/90.
April 2, 1990 Virender Puri called Mr. Khan for
confirmation of the survey. Letter had

not been received.

. April 3, 1990 Letter to Mr. Khan requesting survey for
Building 247 on April 18, 19 and 20 and
Building 305 on April 25, 26 and 27.
Letter also requested access to secured
areas and any required security
arrangements.

April 18, 1990 EAC staff met regarding Building 247.
Mr. Salyars stated that Building 247 had
the HVAC system overhauled about a year
ago and that the building was scheduled
for major renovations in September. Mr.
Khan was not aware of these changes. Mr.
Khan wanted to discuss possibly
exchanging Building 247 for another
building.

April 25, 1990 Meeting for Building 305 - Could not
obtain security badges at Security
Office. Met with Mr. Lee Miller in the
morning. Mr. Miller arranged for a
security escort for the afternoon.

April 26, 27, 1990 Could not proceed with survey as
scheduled because escort was not
‘ available.




May

May

May

May

May

May

cC:

3, 1990

7, 1990

8, 1990

9, 1990

11, 1990

14, 1990

cc, Jose (PM)
Mr. James Hawk

Returned to Building 305 and continued
energy survey. Difficulty in finding
security escorts. Escorts were available
after 11:00.

Called to schedule with Mr. Miller.

Called to schedule. Left message on
answering machine.

Called Mr. Miller. Left message on
answering machine.

Got a call from Mr. Khan that escorts are
available on 5/11, 5/14 and 5/15. EAC to
call to confirm survey for Building 305.
Survey has been set for 5/14.

Jose Barcia caled Mr. Khan. Mr. Khan
indicated that the escorts are not
available and EAC should make
arrangements directly with Mr. Miller.
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9004-B Crownwood Ct.

A Professional Burke, Virginia 22015-1630
Corporation (703)978-0923

May 4, 1990

Department of the Army

Baltimore District Corps of Engineers
P. O. box 1755

Baltimore, Maryland 21201-1755

Attn: Mr. James Hawk
Project Manager

Re: ESOS Survey, Fort McNair and Fort Belvoir
A/E Contract No. DACA 31-89-C-0198
EAC Project No. 89034.00

Dear Mr. Hawk:

We would like to thank you for your acceptance of the Carrier E-20
program for use on buildings that require computer modelling, as

. well as for use at DeWitt Army Hospital. E-20 computer software
analyzes hourly energy consumption of the building. This is a user
friendly program which accomplishes all the major features of the
programs outlined in the Scope of Work and is comparable to the -
Blast program.

We hope that you will be satisfied with the results produced by the
program.

Should you have any gquestions or need additional information
regarding this program, please call us.

Sincerely,
ENGINEERING APPLICATIONS CONSULTANTS

VM—-‘wm 6)""‘".

Virender Puri, P.E.
President

VP/xc
cc: cc, PJ, Jose, PM

‘ \b\89034\letters\050490
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INSTALL BOILERS AND WATER HEATERS
300 AREA, FORT BELVOIR, VIRGINIA

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)
INTRODUCTION

An Energy Savings Opportunity Survey (ESOS) was done in
1991 to improve energy efficiency by analyzing demand of
steam in the 300 area and recommending an alternative to
central plant #332 during summer, non-heating months.

DESCRIPTION OF ECOS

The data collected was subjected to a detailed analysis
based on Army criteria for qualifying for ECIP prOJects.
Local distillate (#2) oil boilers will be installed in
the following buildings:

307 331
309 357
317 362
327 363

Domestic hot water heaters will be installed in the
following buildings:

334 365
The cost of this project is $669,132 (FY 1992)
POTENTIAL ENERGY SAVINGS

The alternative recommended above has a potential savings
in energy consumption of 30,459 mbtu per year at a cost
savings of $208,278 per year.

Metering

At present, there is no provision for metering of the
energy consumption of the systems affected by this
project. The energy conservation measures recommended
are based on field surveys, interviews with the operating
personnel, and the Building 332 Engineering Log.

3.1.1 Calculations for energy savings were subjected to

rigorous analysis, as per guidelines. However, the
energy savings accrued will depend on the
implementation as recommended, and following
recommended operational, maintenance, and repair.
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1.COMPONENT

FY 1993 MILITARY CONSTRUCTION PROJECTS DATA

ARMY

2. DATE
August 29, 1991

P

. INSTALLATION AND LOCATION

4. PROJECT TITLE

Fort Belvoir, Virginia Install boilers and water heaters, 300 area
5. PROGRAM 6. CATEGORY CODE 7. PROJECT 8. PROJECT
ELEMENT NUMBER CosT
80000
9. COST ESTIMATES
ITEM U/M QUAN- UNIT COST
TITY COST ($000)
Install oil boilers in buildings: 545.562
Building Nos. 307, 309, 317, 327, 331, 357, 362, and 363
Hot water heaters in buildings:
Building Nos. 334, and 365
Contingency (10%) 54.556
Total Contract Cost 600.118
Supervision, Inspection & Overhead (5.5%) 33.007
Design (6%) 36.007
Total Request 669.132
10. Description of Proposed Construction:

The proposed project consists of installing oil-fired boilers and
water heaters for summer use, to allow the central heating plant in
Building 332 to be shut down during non-heating months.

11. Project:
This project will provide boilers and water heaters for summer use
in 10 buildings at Fort Belvoir, Virginia.
Requirement: The project will help Fort Belvoir to reduce energy
costs to comply with the Energy Resources Management Plan (ERMP)
and reduce dependence on critical fuels, while maintaining
operational readiness.
Current Situation: 1In order to meet summer use requirements of
steam in these buildings, the central plant is operated during non-
heating months and thus is wasting energy.

DD FORM 1391 PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO.

1 DEC 76 UNTIL EXHAUSTED

FOR OFFICIAL USE

ONLY

(WHEN DATA IS ENTERED)




1.COMPONENT FY 1993 MILITARY CONSTRUCTION PROJECTS DATA | 2. DATE
ARMY August 29, 1991

‘|3.

INSTALLATION AND LOCATION

Fort Belvoir, Virginia

4.

Install boiters and water heaters, 300 area

PROJECT TITLE 5. PROJECT NUMBER

Impact if Not Provided: If this project is not executed, Fort
Belvoir will not achieve annual savings of $288,278 and a potential
reduction in energy consumption of 30,459 Mbtu. The base will also
fail to contribute to energy conservation goals established for US
Army facilities by the Army headquarters.

Estimated Construction Start: October 1993 Index: 1922
Estimated Midpoint Construction: January 1994 Index: 1938
Estimated Construction Completion: April 1994 Index: 1947

Detailed Justifications

D-1 General: The project is dictated by the Army's goal to reduce
energy consumption by making efficient use of energy resources at
the facilities. This will reduce dependence on critical fuel
resources without affecting the mission of the base and, at the same
time, increasing the base's capability to achieve budgetary
reductions.

D-2 Accommodations Now in Use: Under the existing arrangement, the
Central Plant in Building #332 is operated year round. During
summer (non-heating) months this plant has to run to meet steam
demand in only 10 buildings, thus requiring inefficient operation
and wasting energy.

D-3 Analysis of Deficiency: The inefficient operation of the
boiler plant in Building #332 contributes towards an estimated
wastage of 30,459 Mbtu per year.

D-4 Consideration of Alternatives: Various options have been
evaluated thoroughly under an Energy Savings Opportunity Survey
(ESOS). The recommended option for this project is feasible and
meets predetermined economic criteria.

D-5 Criteria for Proposed Project: The installation will be
performed as per applicable codes, rules and regulations.

D-6 Program for Related Equipment: All required equipment will be
furnished and installed as a part of this project.

D-7 Disposal of Present Assets: None of the existing assets will
need disposal.

DD FORM 1391c PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO.
1 DEC 76

UNTIL EXHAUSTED
FOR OFFICIAL USE ONLY
(WHEN DATA IS ENTERED)




1.COMPONENT FY 1993 MILITARY CONSTRUCTION PROJECTS DATA | 2. DATE

ARMY August 29, 1991

3. INSTALLATION AND LOCATION
Fort Belvoir, Virginia
4. PROJECT TITLE 5. PROJECT NUMBER

Install boilers and water heaters, 300 area

D-8 Survival Measures: Not applicable.

D-9 Summary of Environmental Consequences: Environmental impact of
this project is only beneficial. Reduced energy usage will conserve
resources used in generation of electricity and also result in
reduction of emissions from the power plants.

D-10 Evaluation of Flood Hazard and Encroachment of Wetlands: Not
applicable.

D-11 Economic Justification: Completion of the proposed project
will result in net energy savings of 30,459 Mbtu and $288,278
annually.

D-12 Utility and Telecommunication Support: No additional utility
or telecommunication support is required.

D-13 Protection of Historic Places and Archeological Sites: None
of the project elements has any impact on the historic character of
any facility.

D-14 Project Development Brochure: An engineering study was
completed in August 1991, and an executive summary is attached.

D-15 Energy Requirements: The subject project will reduce present
energy consumption by 30,459 Mbtu annually. See Energy Requirements
Appraisal (ERA) in Special Requirements Paragraph 3 (SRP-3).

D-16 Provision for the Handicapped: The proposed project does not
impact the architectural character of the buildings involved and,
hence, no design for the handicapped is involved.

D-17 Real Property Maintenance Activity (RPMA) Analysis:

A. Physical Impact: There will be no increase or decrease in
maintenance activity or real property inventory.

B. Backlog of Maintenance and Repair (BMAR) Impact: The system's
expectancy will not be affected. Thee will be no impact on
BMAR.

D-18 Commercial Activities: The proposed project affects only
summer steam requirements of existing activities and does not
involve expansion of any facilities for any new function.

DD FORM 1391c PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO.
1 DEC 76 UNTIL EXHAUSTED

FOR OFFICIAL USE ONLY
(WHEN DATA IS ENTERED)




ARMY

.|1.COMPONENT FY 1993 MILITARY CONSTRUCTION PROJECTS DATA |2. DATE

August 29, 1991

3. INSTALLATION AND LOCATION

Fort Belvoir, Virginia

4. PROJECT TITLE 5. PROJECT NUMBER

Install boilers and water heaters, 300 area

1.

Special Requirements Paragraph 3 (SRP3):

Energy Requirements Appraisal (ERA)

Project Description: 0Oil-fired boilers and water heaters will
be installed in the buildings named in Block 9 at Fort Belvoir,
Virginia.

Estimated Energy Consumption: The existing systems consume an
estimated 97,222 Mbtu annually. The project, when fully
implemented, will generate net annual energy savings of 30,459
Mbtu.

Energy Sources: The use of residual (#6) oil will decrease and
that of distillate (#2) o0il will increase during summer months.

Energy Use Impacts: The proposed project will reduce the burden
on existing fuel distribution system.

Energy Conservation: The annual energy consumption will be
reduced by 30,459 Mbtu annually. Also, Fort Belvoir and, hence,
the Army, will be benefitted by an annual cost savings of
$288,278.

Energy Alternatives: The proposed retrofit will reduce energy
consumption by 30% without affecting base mission.

Energy Effects: The proposed improvements have a positive
environmental effect. By reducing demand for energy, it
effectively impacts consumption of non-renewable fuel sources
and resulting polluting emissions from electric generation.

Basis of Approval: Total energy requirements and alternative
fuel sources have been considered and included in this appraisal
or discarded as inapplicable.

. DD FORM 1391c

1 DEC 76

PREVIOUS EDITIONS MAY BE USED INTERNALLY PAGE NO.
UNTIL EXHAUSTED

FOR OFFICIAL USE ONLY
(WHEN DATA IS ENTERED)




LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

.canox: FORT BELVOIR REGION NO. 3 PROJECT NUMBERDACA-31-89-C-0198
FIScar yr. 199/

PROJECT TITLE: FENFRCY SAVINGCS OPPORTINTTY SURVEY
300 AREA- LOCAL ROILERS VS, #332

DISCRETE PORTION NAME

anaLysis paTe _August 9/ Ecowomic LiFrE _ 2S5 YEARS PREPARED BY_ EAC
1. INVESTMENT
A. CONSTRUCTION COST s. S4S S62
B. SIOE s 30, 000
C. DESIGN COST §_ 32,750
D. SALVAGE VALUE -S
E. TOTAL INVESTMENT (1A + 1B + 1C - 1D) § 608 3/2
2. ENERGY SAVINGS (+) / COST (-)
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST AND DISCOUNTED SAVINGS
COST SAVINGS ANNUAL § DISCOUNT DISCOUNTED
FUEL $/MBTU/YR(1) MBTU/YR(2) SAVINGS (3) FACTOR (4) SAVINGS (5)
A. ELEC $ SO $ /026G 1S, 61 $ _I1Sq 472
B. DIST 3 ;Qi = {9702 $-/463%C 2(. 66 $=-317072/
C. RESID §S__6.6(2 49s5as $ 32%83(¢ 26.5 $_Q 703,710
D. NG $_5.33 $ C
E. COAL $ $ $
TOTAL 30 459 $s.(92 (48 sS 692 46)
:. NONENERGY SAVINGS (+) / COST (-)
A. ANNUAL RECURRING (+/-) s 96, /30

(1) DISCOUNT FACTOR (TABLE A) 4.53
(2) DISCOUNTED SAVING/COST (3A X 3Al) s 1,376 767

B. NONRECURRING SAVINGS (+) / COST (-)

SAVINGS (+) YEAR OF DISCOUNT  DISCOUNTED SAV-
ITEM COST (=)(1) OCCUR.(2) FACTOR(3) INGS(+) COST(~-)(4)
(1) $ $
(2) $ $
(3) $ S
(4) TOTAL § s
C. TOTAL NONENERGY DISCOUNTED SAVINGS (+)/COST(-) (3A2+3Bd4) s, 39¢ 7¢7
D. PROJECT NONENERGY QUALIFICATION TEST
(1) 25% MAX NONENERGY CALC (2F5 x .33) s | 878 Sr2>
a. IF 3D1 IS = OR > 3C GO TO ITEM 4
b. IF 3D1 IS < 3C CALC SIR = (2F5+3Dl1) - 1E =
c. IF3D1 IS => 1 GO TO ITEM 4
D. IF 3D1 IS < 1 PROJECT DOES NOT QUALIFY
4. FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3Bld - YEARS ECONOMIC LIFE) s 2%%, 27¢
5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) s 7089230

- DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (S1R) = (5-1E) = .6 —

. SIMPLE PaAypack PERiod (YEAMRS) = 2.1




OIL TO GAS CONVERSION
900 AREA (DOGUE CREEK)

PECIP




. PROJECT DOCUMENTATION
FOR

PRODUCTIVITY ENHANCING CAPITAL INVESTMENT PROGRAM (PECIP) PROJECTS

PROJECT NAME: O0il to Gas Conversion Date: August 29, 1991
#900 Area

BUILDINGS AND PROJECT DESCRIPTION: Housing Area #900 (Dogue
Creek), as described below

PROJECT LOCATION: Fort Belvoir, Virginia

1. BRIEF DESCRIPTION OF PROJECT: Converting the energy source
for heating and domestic hot water to gas. It is proposed to
implement o0il to gas conversion in conjunction with an on-
going renovation project. Existing oil furnaces and electric
water heaters will be replaced by gas-fired furnaces and water
heaters in the units listed on pages 3 through 8. This is the
incremental cost of gas fired equipment as compared to the oil
furnaces and electric water heaters. The project should be
implemented in conjunction with PN 24566, the design of which
is under way by the Norfolk District Corps of Engineers.

2. BRIEF DESCRIPTION OF THE REASONS FOR THE MODIFICATIONS: Con-
version to gas is expected to provide reductions in energy
. costs based on energy projections.

3. SPECIFIC INSTRUCTIONS FOR PERFORMING THE MODIFICATION:
Replace the existing oil furnaces and electric water heaters
with gas fired equipment in all of the 270 housing units in 45
buildings in the 900 area (Dogue Creek) at Fort Belvoir,
Virginia.

4. ESTIMATED DOLLAR AND ENERGY SAVINGS PER YEAR:

A. The estimated dollar savings per year for this project

are:

$75,857
B. The estimated energy savings per year for this project
are:

Electricity 3,680 MBTU

Distillate Fuel 0il 12,605 MBTU

Natural Gas -16,308 MBTU

Total -23 MBTU

5. See attached DA Form 5108-R.




DOGUE CREEK HOUSING AREA
FORT BELVOIR, VIRGINIA
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Y.

Docue Creek Village

Barlow Road

aldg
NO. e Location rooms g Ft Year
300 A Bariow Road 2 1,137 56
B Bariow Road 2 1,137 56
C Bariow Road 2 1,137 56
D Barlow Road 2 1,137 56
E Bariow Road 3/B 1,264 56
901 A Bariow Road . 3/8 1,264 36
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 58
E Bariow Road 3 1,264 36
F Bariow Road 3/B 1,264 56
802 A Bariow Road 3/8B 1,264 36
B Barlow Road 2 1,137 56
C Bariow Road 2 1,137 56
D . Bariow Road 2 1,137 56
E Barlow Road 2 1,137 56
803 A Barlow Roat 3/B 1,264 56
B Barlow Road 3 1,264 56
c Barlow Road 3 1,264 56
D Bariow Road 3 1,264 56
E Barlow Road 3 1,264 56
904 A Bariow Road 3/B 1,264 56
B Barlow Road 3 1,264 56
c Barlow Road 3 1,264 56
D Bariow Road 3 1,264 56
~E Barlow Road 3 1,264 56
805 A Barlow Road 3/B 1,264 56
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 56
E Barlow Road 3 1,264 56
906 A Barlow Road 3/B 1,264 56
B Barlow Road 3 1,264 56
C Bariow Road 3 1,264 56
D Bariow Road 3 1,264 56
E Barlow Road 3 1,264 36
8u7 A Fenner Road 3/B 1,264 56
B Barlow Road 2 1,137 56
C Barlow Road 2 1,137 56
b 2 1,137 56




Bed-

gldg .
No Location rooms Sa Ft Year
auT E Barliow Road 2 1,137 36
F Barlow Road 3 1,264 56
G Barlow Road 3 1,264 56
H Barlow Road 3 1,264 56
I Barlow Road 3 1,264 56
U8 A Barlow Road 3/B 1,264 36
B Barlow Road 3 : 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 56
E Bariow Road 3 1,264 56
F Barlow Road 3/B 1,264 56
gayg9 A Barlow Road 3/8 1,264 56
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 36
D Barlow Road 3 1,264 56
E Barlow Road 3 1,264 56
10 A Barlow Road 3/B 1,264 56
. B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road - 3 1,264 56
E Barlow Road - 3 1,264 58
S11 A Barlow Road 3 1,264 56
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Rocad . 3 1,264 56
E Barlow Road 3/8 1,264 56
.912 A Barlow Road 3 1,264 356
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 36
.. E Barlow Road 2/B 1,137 56 -
913 A Barlow Road 3B~ 1,264 56
B doyer Road 3 1,264 56
C Moyer Road 3 1,264 56
_ D Moyer Road 3 1,264 56
014 E Moyer Road 3 1,264 56
914 A Moyer Road 3 1,264 56
= .-?B i Moyer Road 3 1,264 56
_.C . Moyer Road 3 1,264 56
D Moyer Road 3 1,264 56
E Moyer Road 2 1,137 36
‘\’:(}_‘; Mover Road 2 1,137 56
0 ?\\”;oyer Road 2 1,137 56
R .xwoyer Road 2 1,137 :'_>6
815 jwo%Ier Road 3 1,264 56
B i/a onev Road 2 1,137 §6
p f\/}lalonegz Road 2 1,137 56
5 iwaioney Road 2 1,13Z :_36
£ .waloney Road_ 2 1,137 36
916 A .wa oney Road 3/B 1,264 56
Maloney Road 3/B 1,264 36
4




Blcg
NO. Location rooms Sg Ft Year
916 B Vialonev Road 3 1,264 36
o Malonev Road 3 1,264 36
916 D Maloney Road 3 1,264 36
E Valonev Road 3 1,264 30
F Maloney Road 3/8 1,264 36
g17 A Maleney Road 3/B 1,264 36
B Maloney Road 2 1,137 56
C Malonev Road 2 1,137 36
D yaloney Road 2 1,137 56
E Maloney Road 2 1,137 56
918 A. Vialoney Road 2/B 1,264 56
B Maloney Road 2 1,264 56
C Vialoney Road 2 1,264 56
D Maioney Road 2 1,264 36
"E Mealonev Road 3 1,264 56
919 A Yiover Road 3/B 1,264 35
B Maloney Road 2 1,137 56
C Maloney Road 2 1,137 56
D Maloney Road 2 1,137 36
E Maloney Road 2 1,137 36
F Malonev Road 3 1,264 56
G Maloney Road 3 1,264 56
H Maloney Road 3 1,264 56
1 Maloney Road 3 1,264 36
920 A Maloney Road 3/B 1,264 56
B Maloney Road 3 1,264 56
C Maloney Road 3 1,264 56
D Malonev Road 3 1,264 56
E Maloney Road 3 1,264 56
_ F Malonevy Road 3/B 1,264 56
921 A Maloney Road 3/B 1,264 56
B Maloney Road 3 1,264 56
C Malonev Road 3 1,264 56
D - Maloney Road 3 1,264 56
' .. E Maloney Road 3 1,264 56
io: 922 A Maloney Road 3 1,264 56
7 B Maloney Road 3 1,264 56
C Maloney Road 3 1,264 56
D Mialoney Road 3 1,264 56
E Maloney Road 2 1,137 56
F Maloney Road 2 1,137 56
G Maloney Road 2 1,137 56
. B Mialoney Road 2 1,137 56
923 A Maloney Road 3 1,264 56
B Maloney Road 3 1,264 56
Cc Maloney Road 3 1,264 56
D Maloney Road 3 1,264 56
E Maloney Road 3/B 1,264 56
924 A Maloney Road 2 1,137 56
B Maloney Road 2 1,137 56
Cc Maleney Road 2 1,137 56




8ldg , Bea-
No. Location rooms Sq Ft Year
_No.
924 D Maloney Road 2 1,137 56
E Meloney Road 3/B 1,264 56
925 A Maloney Road 3 1,264 56
B Maloney Road 3 1,264 96
cC Maloney Road 3 1,264 56
D Maloney Road 3 1,264 56
E Malonev Road /B 1,264 56
926 A Maloney Road 3/B 1,264 56
B Maloney Road 2 1,137 56
C Maloneyv Road 2 1,137 56
D Maloney Road 2 1,137 56
E Maloney Road 2 1,137 56
F Maloney Road 3/B 1,264 56
927 A Maloney Roaa 3/B 1,264 56
B Maloney Rcead 3 1,264 56
C Malonev Road 3 1,264 56
D Malonev Road 3 1,264 56
E Malonev Road 3 1,264 56
928 A Fenner Road 3 I,764 56
B Fenner Road - 3 1,264 56
C Fenner Roead 3 1,264 56
D Fenner Road 3 1,264 56
E Fenner Road 2 1,137 36
E Maloney Road 2 1,137 56
G Maloney Road 2 1,137 56
H Maloney Road 2 1,137 36
929 A Maloney Road 3/B 1,264 56
B Fenner Road 3 1,264 56
C Fenner Road 3 1,264 56
D Fenner Road 3 1,264 56
LB Fenner Road 3 1,264 56
930:A Fenner Road 3 1,264 56
B, Fenner Road 3 1,264 56
c Fenner Road 3 1,264 56
D Fenner Road 3 1,264 56
E Fenner Road 3/B 1,264 56
-”!:;{A Fenner Road 3 1,264 56
iB Fenner Road 3 1,264 56
€ Fenner Road 3 1,254 56
D Fenner Road 3 1,264 56
-E Fenner Road 3/B 1,264 56
932 A Fenner Road 3/B 1,264 56
B Fenner Road 3 1,264 56
C Fenner Road 3 1,264 56
D Fenner Road 3 1,264 56
E Fenner Road 3 1,264 56
933 A Barlow Road 3 1,264 56
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 36
E Barlow Road 2 1,137 56




Bldg

NoO. Location rooms Sq Ft Year

933 F Barlow Road 2 1,137 56

G Barlow Road 2 1,137 56

933 H Barlow Road 2 1,137 56

1 Barliow Road 3/8 1,264 56

934 A Barlow Road 3 1,264 56

B Barlow Road 3 1,264 56

C Barlow Road 3 1,264 56

D Barlow Road 3 1,264 56

E Barlow Road 2 1,137 56

F Barlow Road 2 1,137 56

G Barlow Road 2 1,137 56

H Bariow Road 2 1,137 56

1 Barlow Road 3/B 1,264 56

935 A Barlow Road 3/B 1,264 36

B Barlow Road 3 1,264 56

C Barlow Road 3 1,264 56

D Bariow Road 3 1,264 56

E Barlow Road 3 1,264 56

F Barlow Road 3/B 1,264 56

936 A Barlow Road 3/B 1,264 56

B Barlow Road 2 1,137 56

C Bariow Road 2 1,137 56

D Barlow Road 3 1,137 56

E Barlow Road 2 1,137 56

F Barlow Road 3 1,264 56

G Barlow Road 3 1,264 - 56

H Barlow Road 3 1,264 S6

I Bariow Road 3 1,264 56

937 A Barlow Road 3 1,264 56

B Barlow Road 3 1,264 56,

C Bariow Road 3 1,264 56

‘D Barlow Road 3 1,264 56

~ *E Barlow Road 3/B 1,264 56

938-A - Barlow Road 3 1,264 56

‘B Barlow Road 3 1,264 56

. C Barlow Road 3 1,264 56

- D Bariow Road 3 1,264 56

‘E Barlow Road 2 1,189 56

:1" Barlow Road 2 1,189 56

"G Bariow Road 2 1,189 56

. Barlow Road 2 1,189 56

I Bariow Road 3/8 1,264 56

R9’A Barlow Road 3/B 1,264 56

‘B Bariow Road -3 1,264 56

C Barlow Road 3 1,264 56

D Barlow Road 3 1,264 56

E Barlow Road 3 1,264 56

940 i Barlow Road 3/B 1,264 56

Berlow Road 3/B 1,264 56

B Bariow Road 2 1,137 56

c Barlow Road 2 1,137 56




Bed-

Bldg

No. Location rooms Sq Ft Year

_No.

g40 D Barlow Road 2 1,137 56
E Barlow Road 2 1,13% 56

940 F Barlow Road 3 1,264 56
G Barlow Road 3 1,264 56
H Barlow Road 3 1,264 56
1 Barlow Road 3 1,264 56

941 A Barlow Road 3/B 1,264 56
B Barlow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Bariow Road 3 1,264 56
E Barlow Road 3 1,264 S6

942 A Barlow Road 3 1,264 56
B Bariow Road 3 1,264 S6
C Barlow Road 3 1,264 56
D Barlow Road 3 1,26% 36
E Barlow Road 3/B8 1,264 56

943 A Barlow Road 3/B 1,264 56
B Bariow Road 3 1,264 56
C Barlow Road 3 1,264 56
D Barlow Road 3 1,264 56
E Barlow Road 3 1,264 56

944 A Barlow Road 3 1,264 56
B Bariow Road 3 1,264 56
C Barlow Road 3 1,264 56
D - Bariow Road 3 1,264 56
E Barlow Road 3/B 1,264 56

8
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LIFE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP)

.cumn: FORT BELVOIR REGION NO. 3 PROJECT NUMBERDACA-31-89-C-0198
1991

PROJECT TITLE: FNFRCY SAVINGS OPPORTINITY SIRUVEY FISCAL YR.
DISCRETE PORTION NAME _DOGUE CREEK -~ IIL _To GAS C ONVER SI6N

ANALYSIS DATE _Aygust ‘9| EcoNoMrc LIFE _ S YEARS PREPARED BY_ EAC
1. INVESTMENT
A. CONSTRUCTION COST s_ (94 736
B. SIOH s ToMESTG)
€. DESIGN COST $ ' 684
D. SALVAGE VALUE -$
E. TOTAL INVESTMENT (1A + 1B + 1C - 1D) s 217 130
2. ENERGY SAVINGS (+) / COST (-)
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST AND DISCOUNTED SAVINGS
COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED
FUEL $/MBTU/YR (1) MBTU/YR(2) SAVINGS (3) FACTOR (4) SAVINGS (5)
A. ELEC $ 3680 § £642 4 1.1 § 737 .27/
B. DIST $ . " j2 60§ $93€5S 426 $,335 520
C. RESID s_6.62 $ $
D. NG §.5.33 =16 208 $=2C 922 665 $—(25c 023
E. COAL S $ $
F. TOTAL -23 s 73 /S% s 817 46¢
. NONENERGY SAVINGS (+) / COST (-)
A.. ANNUAL RECURRING (+/-) MA-) T s 2,700
(1) DISCOUNT FACTOR (TABLE A) (0.9
(2) DISCOUNTED SAVING/COST (3A X 3Al) s 28593
B. NONRECURRING SAVINGS (+) / COST (=)
SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAV~-
ITEM COST (-)(1) OCCUR.(2) FACTOR(3) INGS(+)-COST(-)(4)
QE‘PL.
(1) eLse_wh  §_[S3 00 lo 0.63 s__9¢, 957
(2) $ s —1llo 6¥9
(3)GAS WwH §$—=14 T4s ) A $
(4) TOTAL §_—20 V4§ s —!/3 (32
C. TOTAL NONENERGY DISCOUNTED SAVINGS (+)/COST(-) (3A2+3Bd4) s iS 46/
D. PROJECT NONENERGY QUALIFICATION TEST
(1) 25% MAX NONENERGY CALC (2F5 x .33) $ 269 764
a. IF 3D1 IS = OR > 3C GO TO ITEM 4
b. IF 3D1 IS < 3C CALC SI1R = (2F5+3D1) - 1E =
e¢. IF 3D1 IS = > 1 GO TO ITEM 4
D. 1IF 3D1 IS < 1 PROJECT DOES NOT QUALIFY
4. FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3Bld - YEARS ECONOMIC LIFE) s 14,467
5. TOTAL NET DISCOUNTED SAVINGS (2F5+3C) . 832,329

€. DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (SIR) = (5-1E) = .34

. SIMPLE Pay BACK 4311 - 2.9 years




BUILDING 1359 (CONTROL TOWER)

LOW COST PROJECT




BUILDING 1359 (CONTROL TOWER)
FORT BELVOIR, VIRGINIA

DESCRIPTION OF LOW COST PROJECT

INTRODUCTION

An Energy Savings Opportunity Survey (ESOS) was done in 1991
to improve energy efficiency by recommending feasible
architectural, mechanical, and electrical ECOs.

DESCRIPTION OF ECOS

The data collected was subjected to a detailed analysis
based on Army criteria. The following energy conservation
opportunities (ECOs) should be implemented:

Radiator Control vValves

Install control valves on radiators at second floor to
prevent overheating.

Ceiling Insulation

Add insulation in the ceiling of the control tower to reduce
heat gain and heat loss.

Weatherstripping

The door to the mechanical room (first floor) and all
windows except those in the control room shall be
weatherstripped to reduce infiltration and hence, energy
dissipation.

Night Setback Controls

Install clock controls for fan coil units on second, third,
fifth, and sixth floors, and an air handling unit on the
sixth floor. The air handling unit will be provided with
automatic outside air dampers also. This will save energy
during unoccupied periods by controlling temperature and
outside air.

Fixture Reflectors

Install reflectors on three fluorescent fixtures on the
third floor to reduce electric consumption while maintaining
recommended lighting levels.

POTENTIAL ENERGY SAVINGS AND COST

The recommended ECOs have potential savings of 79 Mbtu and
$700 per year at a cost of $4,154.




DAVIDSON AIRFIELD
FORT BELVOIR, VIRGINIA

@ CONTROL TOWER - BUILDING 1359
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ECO #1

RADIATOR CONTROL VALVES




BUILDING 1359

ECO #1 - Radiator Control Valves

Description - Radiators have steam flowing through them even when the heat is not needed,
thus overheating the respective spaces. Control valves will stop the flow of
steam when the thermostat set point is reached. These radiators are located on

the second floor.

Energy Saved = 25 MBTU/year
Cost = $945 (incl. SIOH)*
SIR = 3.3

* The cost for this ECO has been developed from Means Cost Estimating Guide.
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Project:

Location: Control Tower
Building 1359
Fort Belvoir,

CONSTRUCTION COST ESTIMATE

Energy Savings Opportunity Survey

VA

By: Engineering Applications Consultants

ECO:

ITEM

Install valves

Remove exist. manual valve

Install fittings

SUB-TOTAL:

Labor Markup: 21%
Taxes: 4.5%
SUB~TOTAL:
Overhead: 10%
SUB-TOTAL:
Profit: 10%

TOTAL:

Install thermostatic radiator control valves

QUANTITY LABOR MATERIAL

Number Unit Per unit Total Per unit Total
4 each $10 $40 $94 $376

4 each $30 $120 ——— ——

8 each $15 $120 $1 s8
$280 §384

$59 -

- $17

$339 $401

s34 $40

$373 $441

$37 $44

$410 $486
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Radiator Control Val 09-26-91
Prepared By : EAC, PC BURKE, VA. 609018%1.00
E20-I1I Advanced Economic Analysis Program Page 1 of 2

LCCID - based (version 1, level 35).

**t**************i*****************t******************************t******

STUDY IDENTIFICATION BLOCK

ESOS

FORT BELVOIR, BLDG 1359
DACA-31-89-C-0198

1991

EAC

Project Title
Installation Name
Project Number
Fiscal Year

Name of Analyst

e e e 00 0o

*****************************************i*******************R***********

KEY STUDY DATES

ECIP Economic Life : 15 (years)

P e Y 2 2 L2 2 S R 222222222222 R2 222 222 s Rttt

INVESTMENT COST SUMMARY

Construction cost S 896
SIOH costs S 49
Design costs $ 54
Energy credit calc $ 899
Salvage value cost -5 0
Total investment cost S 899

*************************************************************************

ANNUAL ENERGY SAVINGS(+) / COST(~), DOE REGION 3 , CENSUS REGION 3

Unit Cost Savings Annual Discount Discounted
Fuel $/MBTU  MBTU / ¥r Savings § Factor Savings
ELEC 6.07 (o) 0 8.78 0
. DIST 0.00 0 o] 12.34 0
RESID 9.97 25 244 12.05 2943
NAT G .00 0 0 12.48 0
COAL 0.00 0 0 10.01 0
TOTAL 25 244 S 2943

[ E E R R R R R R R R XA RA 2RSS 2222 22 2 22 R 2 Rttt hy

NON-ENERGY ANNUAL SAVINGS(+) / COST(-)

Annual Discount Discounted
Item Savings §$ Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S -0

****************************************************************ti*******




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Radiator Centrol Val 09-26-91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20-II Advanced Economic Analysis Program Page 2 of 2

LCCID - based (version 1, level 35).

*************************************************************************

NON-ENERGY ONE-TIME SAVINGS(+) / COST(-)

One-Time Year Discount Discounted
Item Savings § Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S o]

****************************************************t********************

DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS

Non-energy annual savings S 0
Non-energy one-time savings S 0
Total non-energy savings S 0

*************************************************************************

PROJECT QUALIFICATION TESTS

Project non-energy qualification test.

Energy savings calc S 971
Non-energy qualification not applicable.

First year Dollar savings S 244
Total net discounted savings S 2943
Discounted savings ratio 3.27
Simple payback pericd (years) 3.68

******************************ﬂ************************************t*****




ECO #2

CEILING INSULATION




BUILDING 1359
ECO #2 - Ceiling Insulation
Description - The existing heat loss/heat gain through the roof/ceiling assembly will be

reduced by installing additional R-19 batt insulation above the seventh floor
ceiling, improving the U-value from 0.22 to 0.0425 BTU/hr.- Sq. Ft. - °F.

Energy Saved =9 MBTU/year
Cost = $530 (incl. SIOH)*
SIR = 3.2

* The cost for this ECO has been developed from Means Cost Estimating Guide.
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CONSTRUCTION COST ESTIMATE

Project: Energy Savings Opportunity Survey

Location: Control Tower
Building 1359
Fort Belvoir, VA

By: Engineering Applications Consultants
ECO: Add insulation above drop ceiling
QUANTITY LABOR MATERIAL TOTAL
ITEM Number Unit Per unit Total Per unit Total COSsT
Install R-19 insulation 676 sg. ft. $0.17 $115 $§0.39 §264 $379
SUB-TOTAL: $115 $264 $379
. .abor Markup: 21% $24 - $24
Taxes: 4.5% ——— $12 s12
SUB-TOTAL: $139 $276 $415
Overhead: 10% sl4 $28 $41
SUB-TOTAL: $153 $303 $456
Profit:flO% $15 $30 $46
TOTAL: $168 $333 $502




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Ceiling Insulation 09-26-91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20~II Advanced Economic Analysis Program Page 1 of 2

LCCID - based (version 1, level 35).

*************************************************************************

STUDY IDENTIFICATION BLOCK

ESOs

FORT BELVOIR, BLDG 1359
DACA-~31-89-C-0198

1991

EAC

Project Title
Installation Name
Project Number
Fiscal Year

Name of Analyst

e e¢ se ee ee

*************************************************i***********************

KEY STUDY DATES

ECIP Economic Life : 25 (years)

**************************************************t**********************

INVESTMENT COST SUMMARY

Construction cost S 502
SIOH costs S 28
Design costs S 30
Energy credit calc S 504
Salvage value cost -$ 0
Total investment cost S 504

*************************************************************************

ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION 3 , CENSUS REGION 3

Unit Cost Savings Annual Discount Discounted
Fuel $/MBTU  MBTU / ¥Yr Savings § Factor Savings
ELEC 6.07 2 12 11.37 131
DIST 0.00 0 0 17.06 0
RESID 9.97 7 66 16.85 1109
NAT G 0.00 0 0 17.52 0
COAL 0.00 0 0 13.34 0
TOTAL _ 9 77 S 1240

*************************************************************************

NON-ENERGY ANNUAL SAVINGS(+) / COST(-)

Annual Discount Discounted
Item Savings § Factor Savings
Demand Charges 31 11.65 361
Total discounted savings(+) / costs(-) S 361

*************************************************************************

2-3




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Ceiling Insulation 09-26-°1
Prepared By : EAC, PC BURKE, VA. 609018%91.00
E20-II Advanced Economic Analysis Program Page 2 of 2

LCCID - based (version 1, level 35).

*************************************************************************

NON-ENERGY ONE~-TIME SAVINGS(+) / COST(-)

One-Time Year Discount Discounted
Item Savings § Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S o]

*************************************************************************

DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS

Non-energy annual savings $ 361
Non-energy one-time savings S 0
Total non-energy savings S 361

*************************************************************************

PROJECT QUALIFICATION TESTS

Project non-energy qualification test.

Energy savings calc S 409
Non-energy qualification not applicable.

First year Dollar savings S 108
Total net discounted savings ] 1601

Discounted savings ratio 3.18
Simple payback period (years) 4.65

**********t***************************r**********************************
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ECO #3

WEATHERSTRIPPING




. BUILDING 1359

ECO #3 - Weatherstripping

Description - The building doors and windows are loose and have lost effective sealing.
Weatherstripping will cut down on infiltration through them and will help in
saving energy. This ECO requires weatherstripping all windows on the second
through the sixth floor and on the exterior door to the mechanical equipment

room door on the ground floor.

Energy Saved = 21 MBTU/year
Cost = $723 (incl. SIOH)*
SIR = 1.7

* The cost for this ECO has been developed from Means Cost Estimating Guide.




CONSTRUCTION COST ESTIMATE

Project: Energy Savings Opportunity Survey
Location: Contrcl Tower
Building 1359
Fort Belvoir, VA
By: Engineering Applications Consultants
ECO: Weatherstrip around windows
and first floor door
QUANTITY LABOR MATERIAL TOTAL
ITEM Number Unit Per unit Total Per unit Total COST
Weatherstrip around windows 12 each $24 $288 s8 §96 $384
Weatherstip door 1 each $65 $65 $37 $37 $102
SUB-TOTAL: §353 $133 $486
Labor Markup: 21% $74 -— .§74
Taxes: 4.5% -—— sé $6
JUB-TOTAL: $427 $13¢% $566
Overhead: 10% $43 $l14 $57
SUB-TOTAL: $470 §1583 $623
Profit: 10% $47 $15 $62
$517 $168 $685

TOTAL:

3-2




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Weatherstripping 09-26-91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20-II Advanced Economic Analysis Program Page 1 of 2

LCCID - based (version 1, level 35).

*************************************************************************

STUDY IDENTIFICATION BLOCK

ESOS

FORT BELVOIR, BLDG 1359
DACA-31-89-C-0198

1991

EAC

Project Title
Installation Name
Project Number
Fiscal Year

Name of Analyst

*************************************************************************

KEY STUDY DATES

ECIP Eccnomic Life : 5 (years)

*************************************************************************

INVESTMENT COST SUMMARY

Construction cost S 685
SIOH costs S 38
Design costs S 0]
Energy credit calc S 651
Salvage value cost -$ o]
Total investment cost S €51

*************************************************************************

ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION 3 , CENSUS REGION 3

Unit Cost Savings Annual Discount Discounted
Fuel $/MBTU MBTU / Yr Savings § Factor Savings
ELEC 6.07 0 © 0 3.95 o]
DIST 0.00 o] o} 4.65 0
RESID 9.97 21 . 212 4.34 922
NAT G 0.00 (o] o] 4.47 o]
COAL 0.00 o] 0 4.27 o]
TOTAL . 21 212 $ 922

*t**********************i************************************************

NON-ENERGY ANNUAL SAVINGS(+) / COST(-)

Annual Discount Discounted
Item Savings § Factor Savings
Demand Charges 51 4.10 209
Total discounted savings(+) / costs(-) $ 209

************ﬁ************************************************************
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Weatherstripping 09-26-91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20~-II Advanced Economic Analysis Program Page 2 of 2

LCCID - based (version 1, level 35).

*************************************************************************

NON~ENERGY ONE-TIME SAVINGS(+) / COST(-~)

One-Time Year Discount Discounted
Item Savings $§ . Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S o]

R Y A R R 2 R R R XX Rz TR AR R S R 2 AR Rl sttt lnht

DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS

Non-energy annual savings S 209
Non-energy cne-time savings S 0
Total non-energy savings S 209

*************************************************************************

PROJECT QUALIFICATION TESTS

Project non-energy qualification test.

Energy savings calc S 304
Non-energy qualification not applicable.

First year Dollar savings S 263
Total net discounted savings S 1131
Discounted savings ratio 1.74
Simple payback periocd (years) , 2.47

*************************************************************************




ECO #4

NIGHT SET-BACK




BUILDING 1359

ECO #4 - Night Set-Back

Description - The building does not have any night set-back controls and, as such, wastes
energy by maintaining the same comfort conditions during unoccupied hours as
those during occupied periods. The controls will consist of a night set-back
thermostat and a motorized damper in the outside air duct for the air handling
unit on the sixth floor and the time clock controls for the fan coil units on the

second through fifth floors.

s

Energy Saved = 20 MBTU/year
Cost = $1,188 (incl. SIOH) *
SIR = 1.4

* The cost for this ECO has been developed from Means Cost Estimating Guide.
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CONSTRUCTION COST ESTIMATE

Project: Energy Savings Opportunity Survey
Location: Control Tower

Building 1359
Fort Belvoir, VA

By: Engineering Applications Consultants

ECO: Install setback thermostats and
outside air damper contrcl on AHU

QUANTITY LABOR MATERIAL TOTAL
ITEM Number Unit Per unit Total Per unit Total COST
Install setback thermostat g each $24 $120 $64 §320 $440
Remove thermostat 5 each $1S $75 ——— -—— $75
Motorized damper 1 each $25 $25 $120 $120 $145
Interlock control 1 each $25 $25 $167 $167 $192
SUB-TOTAL: $245 $607 $852
Labor Markup: 21% $51 — $51
Taxes: 4.5% -— $27 $27
SUB-TOTAL: $296 $634 $931
Overhead: 10% §30 $63 $93
SUB-TOTAL: $326 $698 $1,024
Profit: 10% $33 $70 $102
TOTAL: $359 $768 $1,126




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Night Setback 09-26-91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20-II Advanced Economic Analysis Program Page 1 of 2

LCCID - based (version 1, level 35).

********************************************************************t****

STUDY IDENTIFICATION BLOCK

ESOsS

FORT BELVOIR, BLDG 1359
DACA-31-89-C-0198

1591

EAC

Project Title
Installation Name
Project Number
Fiscal Year

Name of Analyst

e s ee se e

*************************************************************************

KEY STUDY DATES

ECIP Economic Life s 15 (years)

*************************************************************************

INVESTMENT COST SUMMARY

Construction cost S 1126
SICH costs S 62
Design costs S €8
Energy credit calc S 1130
Salvage value cost -S o)
Total investment cost S 1130

*************************************************************************

ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION 3 , CENSUS REGION 3

Unit Cost Savings Annual Discount Discounted
Fuel $/MBTU  MBTU / ¥r Savings §$ Factor Savings
ELEC 6.07 13 77 8.78 677
DIST 0.00 0 0 12.34 0
RESID .- 9.97 7 73 12.05 877
NAT G 0.00 0 o] 12.48 0]
COAL 0.00 0 0 10.01 0
TOTAL 20 1s0 $ 1554

*t***********************************ti**********************************

NON-ENERGY ANNUAL SAVINGS(+) / COST(-)

Annual Discount Discounted
Item Savings $ Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S -0

**********************t**************************************************
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ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Night Setback 09-26~91
Prepared By : EAC, PC BURKE, VA. 60901891.00
E20-II Advanced Economic Analysis Program Page 2 of 2

LCCID - based (version 1, level 35).

*************************************************************************

NON-ENERGY ONE-TIME SAVINGS(+) / COST(-)

One-Time Year Discount Discounted
Item Savings § Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S 0

*************************************************************************

DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS

Non-energy annual savings $ 0
Nen-energy one-time savings S 0
S 0

Total non-energy savings

*************************************************************************

PROJECT QUALIFICATION TESTS

Project non-energy qualification test.

Energy savings calc S 513

Non-energy qualification not applicable.

First year Dollar savings S 150

Total net discounted savings S 1554

Discounted savings ratio 1.37
7.54

Simple payback period (years)

*************************************************************************
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ECO #5

REFLECTORS




BUILDING 1359

ECO #5 - Reflectors

Description - There are three fluorescent light fixtures on the third floor which are open type

fixtures. Reflectors for these fixtures will reduce both lighting and cooling

Costs.

Energy Saved = 4 MBTU/year
Cost = $768 (incl. SIOH)*
SIR =13

* The cost for this ECO has been developed from Mean Cost Estimating Guide and

vendor quotes.
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CONSTRUCTION COST ESTIMATE

Project: Energy Savings Opportunity Survey

Location: Control Tower
Building 1359
Fort Belvoir, VA

By: Engineering Applications Consultants
ECO: Install fluorescent fixture reflectors, third floor

QUANTITY LABOR MATERIAL TOTAL
ITEM Number Unit Per unit Total Per unit Total COoSsT
Install reflectors 3 each $75 $225 $105 $315%5 $540
SUB-TOTAL: §225 $318 $540
. sabor Markup: 21% $47 o $47
Taxes: 4.5% ———— $14 $14
SUB-TOTAL: $272 $32¢% $601
Overhead: 10% $27 $33 $60
SUB-TOTAL: $299 $362 $662
Profit: 10% $30 $36 S66
TOTAL: §329 $398 $§728

5-2




ENERGY CONSERVATION INVESTMENT PROGRAM REPORT

Discrete Portion : Reflectors 09-26-91
Prepared By : EAC, PC BURKE, VA. 609018%1.00
E20-II Advanced Economic Analysis Program Page 1 of 2

LCCID - based (version 1, level 35).

t************************************************************************

STUDY IDENTIFICATION BLOCK

ESOS

FORT BELVOIR, BLDG 1359
DACA-31-89-C-0198

1991

EAC

Project Title
Installation Name
Project Number
Fiscal Year

Name of Analyst

% o8 es e e

*************************************************************************

KEY STUDY DATES

ECIP Economic Life : 15 (years)

******************************ﬁ*********t********************************

INVESTMENT COST SUMMARY

Construction cost S 728
SICH costs ] 40
Design costs S 0]
Energy credit calc S 691
Salvage value cost -$ 0]
Total investment cost S 691

********t****************************************************************

ANNUAL ENERGY SAVINGS(+) / COST(-), DOE REGION 3 , CENSUS REGION 3

Unit Cost Savings Annual Discount Discounted
Fuel $/MBTU MBTU / ¥r Savings § Factor Savings
ELEC 6.07 6 - 38 8.78 336
DIST 0.00 0] o] 12.34 0
RESID 9.97 -2 =20 12.05 =240
NAT G 0.00 0] 0] 12.48 o]
COAL 0.00 0 0 10.01 o]
TOTAL 4 18 S 95

***************************i*********************************************

NON-ENERGY ANNUAL SAVINGS(+) / COST(-)

Annual Discount Discounted
Item Savings § Factor . Savings
Demand Charges 93 9.11 847
Total discounted savings(+) / costs(-) S 847

*************************************************************************
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ENERGY CONSERVATION INVESTMENT PRCGRAM REPORT

Discrete Portion : Reflectors 09-26-91
Prepared By : EAC, PC BURKE, VA. 60501891.00
E20-~II Advanced Economic Analysis Program Page 2 of 2

LCCID - based (version 1, level 35).

*************************************************************************

NON-ENERGY ONE-TIME SAVINGS(+) / COST(~-)

One-Time Year Discount Discounted
Item Savings § Factor Savings
No cost items.
Total discounted savings(+) / costs(-) S o]

*************************************************************************

DISCOUNTED NON-ENERGY SAVINGS(+) / COST(+) TOTALS

Non-energy annual savings $ 847
Non-energy one—time savings $ o]
Total non-energy savings $ 847

*************************************************************************

PROJECT QUALIFICATION TESTS

Project non-energy qualification test.

Energy savings calc [ 32
Non-energy savings-to-investment ratio 0.18
(SIR < 1) Project does not qualify.

First year Dollar savings S 111
Total net discounted savings S 943
Discounted savings ratio 1.36
Simple payback period (years) 6.21

*************************************************************************




LIFTE CYCLE COST ANALYSIS SUMMARY
ENERGY CONSZRVATION INVESTMENT PROGRAM (ECI?)

rocazzoN: FORT BELVOIR REGION NO. 3 PROJECT NUMBER DACA-31-3C-C-0]1GE
pROJECT Tz=wz:  ENERGY SAVINGS OPPORTUNITY SURVEY Tscan vr._ 1GG1
DISCRETE PORTION NAME BUILDING 1359 - TOTAL ALL FCQO's
1 Q
ANALISIS DAZE AUGUST 1991 ECONOMIC LIFE YEARS PREPARED BY EaC
1. INVESTMENT
A. CONSTRUCTION COST $_3,937
8. SIOE s 217
C. DESIGN COST $ T3]
D. SALVAGE VALUE -8
F. TOTAL INVESTMENT (la + 1B + 1C - 1D) s_4.305
2. ENERGY SAVINGS (+) / COST (=)
ANALYSIS DATE ANNUAL SAVINGS, UNIT COST AND DISCOUNTED SAVINGS
cosT SAVINGS ANNUAL $ DISCOUNT DISCOUNT=D
FUEL S/MBTU/YR(1) MRTT/YR(2) SAVINGS (3 FACTOR (4) SAVINGS (5)
A. ELEC §_6.07 21 $ s
B. DIST S_ .43 s s
C. RESID $.9.97 - 28 S $
D. NG $_S5.35 $ [
E. COAL s $ $
F. TOTAL 79 s_701 s 6,754
3. NONENERGY SAVINGS (+) / COST (=)
A. ANNUAL RECTRRING (+/-) ’ s__175
(1) DISCOUNT FACTOR (TABLE A) —
(2) DISCOUNTED SAVING/COST (3A X 3Al) s 1,417
B. NONRECJURRING SAVINGS (+) / COST (=)
SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAV-
ITEM COST (=)(1) OCCUR.(2) FACTOR(3) INGS (+) COST(~)(4)
(1) s $
(2) $ $
(3) $ $
(4) TOTAL § . $
€. TOTAL NONENERGY DISCOUNTED SAVINGS (+)/COST(-) (3A2+3Bd4) 3
D. PROJECT NONENERGY QUALIFICATION TEST
(1) 25% MAX NONENERGY CALC (2FS5 x .33) 3
a. IFP3D1 IS =OR > 3C GO TO ITEX 4
B. IF 3Dl IS < 3C CALC SIR = (2FS5+3D1) ~ 1E =
c. IF 3D1Is=>1G0 TO ITEX 4
D. I” 3D1 IS < 1 PROJECT DOES NOT QUALIFY
4. FIRST YEAR DOLLAR SAVINGS 2F3 + 3A + (3B1ld - YEARS ECONOMIC LIFE) $ 876
5, TOTAL NET DISCOUNTED SAVINGS (2F5+3C) s 8,171
6. DISCOUNTED SAVINGS RATION (IF < 1 PROJECT DOES NOT QUALIFY) (S1R) = (5-1F) = 1.9

5-5




