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FOREWORD
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DEVELOPMENT OF THE CENTRAL HEATING PLANT
STATUS QUO PROGRAM

1 INTRODUCTION

Background

The fiscal year 1986 (FYB6) Defcnse Appropriation Act (PL-99-190), Section 8110, dirccted the
Department of Defense (DOD) to begin to rehabilitate and convert central energy plants (CEPs) to coul
firing where a cost benefit could be realized. Section 8110 formed the basis for the Army’s Coal
Conversion Program. and sct a target level of coal consumption, to be achieved by 1994, of 1.6 million
short tons per year over the 1985 DOD coal consumption level for the continental United States (1.3
million tons).” The law further stipulates that 300,000 tons of the coal bumed should be anthracite coal.
(This condition was intended to offset the decreasing use of anthracite coal in Germany resulting from the
connection of U.S. Amy Europe [USAREUR] installations to district heating systems.) To help the DOD
comply with this law, the U.S. Ammy Engineering and Housing Support Center (USAEHSC) requested the
U.S. Armmy Construction Engincering Research Laboratorics (USACERL) to provide technical studies and
support for the Amy’s Coal Conversion Program.

To satisfy the Scction 8110 directive, the DOD must sclect fucl/technology alternatives that will
operate most economically through the life cycle of its heating plants. The DOD already uses the Life
Cycle Cost in Design (LCCID) economic analysis computer program 1o evaluate and rank design alter-
natives for new facilitics.”” LCCID calculates the present-worth life-cycle cost. payback period. and
savings-investment ratio for Ammy facilitiecs. LCCID also compares and ranks cnergy supply altemnatives
according to these cost methods, providing a consistent method to evaluate central heating sysiem cnergy
supply alternatives.

This study devcloped “Status Quo,” a computer program that collects data on an cxisting central
heating plant, evaluates the plant’s condition, and estimates its life-cycle cost. The output of the Status
Quo program is an LCCID input file containing information of all plant components, including their re-
placement year and cost, and the costs of plant labor, maintcnance, sparc parts. and utilitics.  This
information forms the baseline for comparing different fuel/technology alternatives. and can be intcgrated
with other coal conversion analysis procedures that have alrcady been tested. In its present stage of
development, Status Quo can identify major capital cquipment components and systems typical ot Army
oil and natural gas-fircd heating plants. Status Quo is currently being developed to include coal-fired
technologies.

The Status Quo program is designed 1o run on an IBM PC or compatible with 640K of random
access memory (RAM), and about 1.4 megabytes of free hard drive space.

* 1ton = 907.185 kg.

" For more information on LCCID, refer t: LK. Lawrie, Development and Use of the Life Cyele Cost i Design Computer
Program (LCCID). Technical Report [TR E-85/07/ADA162522 JU.S. Army Construction Engineenng Rescarch Laboratones
(USACERL), November 19RS].
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Objective

The objective ot this gl rescarch effort was o develop an automated procedure to evaluate the
condition and estimate the life-cycle costs of an existing oil- or gas-tired central heating plant. o provide
A bascling or “'status quo™ altemative to compare with mwodemization, retrolit, and construction of new
cnergy plants.

A later stage of this study witl expand the Status Quo program to evaluate coal-fired heating plants
similarly to the way it evaluates oil and natural gas-fired plants.

Approach

Development of the Status Quo program was divided into twao phases. the investigation ot il and
natural gas-fired combustion technologies. and the investigation of ceat-tired technologics. The finst step
in developing the Status Quo program for oil and natural gas-fired heating plants was to identily major
capital equipment components and systems typical of Ammy plants, which range from 20 1o 200 MBtu/hr
per boiler, up o 600 MBiw/hr total plant capacity (1 Buu/hr = 0.2931 W), Principal systems consudered
in this study included water treatment plants, feedwater systems, fuel handling and storage facilitios,
combustion controls, hoilers, air pollution control devices, and heat recovery and physical plants.

The next step was o determine replacement cost factors for cach component or system. These
factors were developed Trom recent industnal heating plant replacement projects and Ammy Comps of
Engineers cost guidelines.

Next, the remaining uscetul life was estimated bused on industry expenence. A procedure wis also
developed to determine the expected operation and maintenance (O&M) costs for a central heatng plant.
also based on typical operating conditions. O&M costs were broken into categories for labor, spare parts
and consumablces, services, atilities. and fucl.

The information on oil and natural gas-fired central heating plant status quo was developed o a
menu-driven microcomputer program that altows the user to eater plant information. A simtlar module
is currently being developed to gather information on coal-fired heating plants similar to the way it
2valuates oil and natural gas-fired plants  Table 1 lists the major coal-fired CEP components that will be
added 10 Status Quo. The coal upgrade is scheduled for completion by Scptember 1992

Scope

The primary purposce of this work is to investigate the feasibility of converting Army central heating
plants 1o coal firing. However, the Status Quo program may also be applicd at the installation level o
cvaluate encrey supply alternatives for industnial-size facititics that burn natural gas. il or coal. The
program may also help establish a phased O&M plan and annual O&M budgets.

Notc that the Status Quo program was designed (o provide only an estimate of the equipment
condition;  detaited evaluation procedures considering mainicnance and operating history were nof
developed. Thiere arc, however. techiiques available to more closely determine life expectancy for many
components. such as vibration analysis, thermography. and ultrasonic metal thickness detection.
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Table 1

Ceal-Fired Plant Compuonents

Builers

Underteed stoker
Overfeed stoker
Spreader stoker
Stoker varianons

« chain grate

* traveling grate

« fixed/dump grate
Overfire air systems
Ash reinjection systems

Coal Handling Systems
Screw conveyors
Belt conveyors
Densephase ransport
Mechanical feeders
Belt feeders

Fire Protection
Witer systems
. wel
. dry
CO, systems

Heat Recovery Svstems
Economizers
Air heaters
Combustion Controls
Sootblowers
Auxiliary Fuel Firing

11
Gas

Meial detectors
Metening bins Ash Handling and Storage
Vacuum systems

Coal Storage and Receiving Pressure systems

Outside Bottom ash handhng
Inside Ash ponds/separation
* stlos Fly ash handling
*» bunkers
Truck dumpers Stacks
Rail unloading Steet

Concrete (incl. multiple)

Mode of Technology Transfer

It is anticipated that the algorithms developed in this study will be used in a microcomputer program
that will eventually be incorporated into an existing cost-estimating program LCCID. or Central Heating
Plant Economics (CHPECON). LCCID is distributed and supported through the Blast Suppon Office
(BSO), 30 Mechanical Enginecring Bidg., 1206 W. Green Street, Urbana, 1L, 51801, CHPECON is
another computer program currently being developed by USACERL under the Army's Coal Conversion
Program. Support and distribution channels for CHPECON will be determined as the software is
completed.




2 OIL AND NATURAL GAS TECHNOLOGY STATUS QUO

Program QOperation

The Status Quo program is part of an overall strategy to determine the most cost effective altermnative
for meeting an instatiation’s thermal and electrical energy requirements throughout the e cycle of its
cnergy plants. To make that determination, many possible encrgy supply altematives must be compared
to the installation’s current energy supply method (the status guo) to determine the best altemative. Also,
the status quo must be established to evaluate other modemization opportunities such as retrofit with high-
efficiency bumers or cogeneration cquipment, which can improve the plant operating condition and life-
cycle cost without major construction.

Currently, the Status Quo program can estimate the life expectancy and life-cycle cost of oil and
natural gas-fired equipment for boilers in the 20 to 200 MBuu/hr range, with a maximum plant capacity
of 600 MBtu/hr. The program data input is quite simple. consisting primanly of the size and year of
instatlation for major CEP components. Table 2 lists the components for oil and natural pas-fired CEPs.
Component size may be defined by physical dimeusions, capacity, power requirecment, or some other
measure the program needs to determine component cost. The year of installation is needed to caleulate
the remaining life of the component. Appendixes A, B, and C show the data structure, default values, and
component size parameters for the Status Quo ¢.atabasc.

Once the data is entered, the program will display (for cach component) the equipment cost in 1991
dollars and the year the equipment should be replaced. Costs are based on average industry prices and
the replacement year is based on industry experience.” Program default values may be changed when
better information becomes available.

For instance, a good method to establish water tube boiler life is to measure the stcam drum
thickness and compare it to the original thickness and pressure rating.  Boiler codes limit allowable
pressures based on drum thickness, so the current pressure rating and the installed design pressure can be
plotted against time. The remaining life is estimated by the intersection of the alfowable pressure and
the operating pressure required 1o supply steam to the users (Figure 1). Other components may require
different methods 10 determine their condition and life expectancy. including: vibration analysis, motor
testing, ultrasonic listening. thickness testing, oil analysis or ferrography, infrared thermal surveys, eddy
current testing, equipment performance tracking, equipment run time, and age.

After component data is entered, the user enters annual costs for labor, maintenance, sparc pans,
and utilities. The program contains defaults for these, but actual costs should be used whenever possible
for a mor2 accurate economic analysis. Appendix D contains a draft users manual, which details the data
input for the Status Quo program.

The Status Quo program uses LCCID to perform the life cycle cost analysis. The LCCID program
is an cconomic analysis computer program designed to evaluate and rank design alternatives for new and
existing DOD facilitics. LCCID incorporates Amy, Navy, and Air Force economic crtena tor design
studies, and operaies in a manner that does not require the user to know this criteria.  LCCID provides
the present worth life cycle cost, payback period. and savings-investment ratio.  Each cnergy supply
altcrnative can be compared and ranked according to cach of these cost methods, thereby providing a
consistent method to cvaluate any central heating system cnergy supply altemative.

* This infomation was compsled for USACERL by Stanley Consultants, Stantey Building, Muscatine, [A 52761
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Table 2

Qil/Gas-Fired Plants Components

Boilers
Oil or natural gas
Boiler information
Relief valves
Feedwater regulators
Bumers
Forced draft fans
[nduced drafl {ans
Economizer
Arr heater
Aur preheater
Drum level control

Feedwater System
Deuerating heaters
Feedwater heaters
Treated waler storage
Treated water pumps
Condensate pumps
Condensate receivers
Bler feed pumps
Make-up puinps
Boiler cire. water pumps
Sediment tanks
Expansion tanks
Feedwater piping system
Cooling water pumps

HTW distr. system pumps

Fuel Handling System
Unloading pumps
Tanks - aboveground
Tanks - belowground
Pumps
Heaters
Piping system
Natural gas
Piping system

Heat Recovery System
Blowdown flash tanks
Blowdown heat exchgrs.

Air Pollution Contro}
Mechamical collectors
Baghouses
ESPs
Breechings
Stacks
Opacity monitors
Sulfur diwxide scrubbers
Ash conveyors
Ash swrage

Combustion Controls
Plant master controllers
Bader controllers
Oxygen tnm systems
Flame safeguard systems
Fumace draft controls
Pressutre sensors
Pressure controllers
Damper actuators
Flow meters
Temperature recorders

Chemicat Feed System
Chemical feed ranks
Chemical feed pumps

Make-up Water System
Chloninators
Floce Ssettling basins
Clanfiers
Grawvity filters
Pressure lilters
Carbon filters
Sludge contact sotteners
Hot process sofleners
Sodiuam zeolite softeners
Dealkalizers
Hydrogen zealite/sodium
Zeolile split stream
Reverse osmosts units
Forced dralt degasitiers
Vacuum degasifiers
Demineralizers
Evaporators

Condensate Polishing
(Ol remosal cquipment
Dhgiomaccous e
Sudium yele pohishers

Coumpressed At System
AT Lompressors
Aur drvers

At recenvers

Electrical System
Trunsiormers
Switchgearbreakers
Mutor conuol venter
Breakers
Starters
Emcrgency gencratorns

Physical Plant
Cunerete
Steed
Rooling
Siding
Windows
Doors
Sump pumps
Lighung
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Figure 1. Steam Drum Useful Life Chart

The Status Quo program produces an LCCID input file containing all the plant components with
their replacement year and cost. and the plant labor. maintenance. sparc parts, and utility costs.  The
program then runs the LCCID program automatically. All data is saved in a user-defined file that can be
modified later, if required.

Test Run for Fort Campbell

The Status Quo program is currently being tested at Font Campbell, KY, Fort Gordon, GA, Fon
Bragg, NC, and Picatinny Arscnal. NJ to idc «wify any system or technical problems. At Fort Campbell.
the central plant at building 650 supplies steam to0 a hospital, which was completed in 1982, The plant
contains three 15,000 tb/hr stcam boilers that were instalied in 1978 (1 Ib/hr = 1000 Br/hr). In 1990, the
boilers were converted from buming No. § oil to natural gas, with No. 2 oil used as the reserve fuel. The
boilers underwent a major overhaul in 1990 (o repair damage that occurred while buming No. § oil. In
addition 10 providing stcam for heating. the steam from the plant aiso supplies a 640 ton/hr stcam
absorption chiller that provides part of the hospital's cooling.

The data nceded for the Status Quo program was obtained by a site survey and cntered into the
program. Table 3 lists the basic input data summary from the LCCID portion of the program. The first
column lists the cxpenditure type, the sccond cotumn lists the cost, the third column lists the escalation
rate (used only for energy costs), and the last column shows the dates when the cost is scheduled. No
initial investments were required in the first year of the study. The study used a discount factor of 4.6
percent and » project life of 25 years, starting January 1994, This discount rate is requircd by the Ammy
for FY92 energy projects, and is taken from: Energy Prices and Discount Factors for the Life-Cvcle Cost
Analysis, NISTIR 85-3273 (National Institute of Standards and Technology [NIST], updated annually).

Tabic 4 shows the nct PW or the life cycle cost of the Status Quo program. Table 5 shows a year-
by-ycar cxpenditure profile for fuel, recurring maintenance and repair, and major repair and replacement
costs.  The cxpenditure profile will provide installation engineers with a good way to estimatc Q&M
requircments and costs for planning the installation’s O&M budget.
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Table 3

Basic Input Data Summary

Equivalent Uniform

Cost Differential
Cost/Benefit inDOS S Escalation Rate Timeis)
Description (3 X 10%*0) (% Per Year) Cost Incurred
INVESTMENT COSTS 0.0 0.00 JAN 94
DISTILLATE OIL A1:600.0 1.58 JULYS-JULIY
RESIDUAL OIL 8396.9 211 JULYS-JULTY
NATURAL GAS 729332 8 364 JULSS-JULLY
MAINT LABOR 1225000 Q.00 JULYS-JULIY
MAINT SERV 12162.0 0.00 JULYS-JULLY
MAINT SUPPLY 90000.0 .00 JULYS-JUL1Y
MAINT UTIL 60811.0 0.00 JULYS-JUL1Y
STACK 18000.0 0.00 JAN 18
DRUMCTL 15000.0 0.00 JAN 6%
ECONOMIZER 105(K0.0 .00 JAN 98
F_FAN 21000.0 0.00 JAN I8
RELVALVE £800.0 0.00 JAN 98
RELVALVE 3400.0 0.00 JAN 11
WTBURNER 150000.0 0.00 JAN 18
PUMPSIMPLEX 3000.0 0.00 JAN 98
TANKPOLY 2000 0.00 JAN 98
BOILMASTER (50000 0.00 JAN 08
DAMPACT 3000.0 0.00 JAN 08
FLAMESAFE 30000.0 Q.00 JAN 08
PLANTMASTER 5000.0 0.0 JAN OR
AIRCOMPRECIP 20000.0 0.00 JAN 98
AIRDRYERREFR 12000.0 000 JAN 93
EMERGENCYGEN 27600010 .00 JAN (8
SWITCH 2XXX1.0 0.00 JAN 18
CONDPUMP g000.0 0.00 JAN 9R
CONDREC 220000 0.00 JAN 08
FEEDPUMP 45750.0 000 JAN 08
NAGPIPEBELOW 13.0 0.00 JAN 15
OILPIPEBELOW 250 000 JAN 03
PUMP 32500 (.00 JAN 3
TANKBELOW 42000).0) 0.00 JAN OR
r SZSOFT 231000.0 0.00 JAN 12
SUMPPUMPVERT S000.0 000 JAN 93
R




Table 4

Life Cycle Coust Summary

Initial Investment Breakdown Costs ($)

Energy custs:

Disuillate od 9Y84,.832.00)

Kesidual ml 148.059.00

Natural gas 15.506.270.00
Total cnergy costs 16.639.160.00 16.639.160.00
Recurring M&R/custodial costs 3.786.598 00
Major repair/replacement costs SOU2.230.00
Other O&M costs & monetary benefits 0.00
Disposal costs/retention value 0.00
LCC of all costs/benehits (net present worth) 20.927.990.00

Table §

Year-by-Year Breakdown of Life Cycle Costs

Pay Dist Resid Nat G M&R R/R Other
1 52.772.00 7.847.00 647.997.00 246,653.00 0.00 0.00
2 50.440.00 7.521.00 619,500.00 235.806.00 0.00 (.00
3 48 267.00 7.172.00 §97.166.00 225.436.00 0.00 .00
4 46.434.00 6.887.00 §79.511.00 215.522.00 121.997.00 .00
h 45,343.00 6,739.00 583.025.00 206.044 (0 0.00 0.4
6 44.565.00 6,646 .00 595.981.00 196.983.00 0.00 0.00
7 43.925.00 6.573.00 614,158.00 188.320.00 0.00 0.00
8 43475.00 6.527.00 643,188.00 180.038.00 (.00 0.00
9 43.020.00 6.482.00 663,287.00 172.121.00 2.020.00 0.00

10 42.505.00 6.420.00 670,113.00 164.552.00 0.00 0.00
11 41.962.00 6.353.00 684,487.00 157.315.00 0.00 0.00
12 41.212.00 6.249.00 692,231.00 150.397.00 .00 .00
13 40.309.00 6.112.00 6G5.234.00 143.783.00) 0.00 000
14 39.226.00 5,940 687.726.00) 137.460.00 216.069.00 0.00
15 38.040.0X) 5.746.00 670.886.00) 131.415.00 0.00 (.00
16 36.731.00 5.548.00 661,863.00) 125.635.00 0.00 0.00
17 35.578.00 5.375.00 645.496.00 120.110.60 1.463.00 0.0
IR 34.652.00 5.235.00 62R8.700.00) 114.828.00 95.030.00 0.00
19 34IRT0 S5.104 .00 612,997.00 109,778.00 0.00 0.00
20 3286300 4.965.00 596.240.00 104.951.00 000 0.00
21 31,934 00 4,824 .00 579.376.00 1061,335.00 5.00 .00
22 30.900.00) 4.668.00 560.614.00 95523.00 0.00 0.00
23 29914.00 451900 542.727.00 91.704.00 0.00 0.00
24 28.974.00 4.377.00 525.674.00 R7.671.00 65,646.X) 0.00
25 28.005.00 4.231.00 S08.096.00 RIR16.00 0.00 .00

(Totalss 9R4.832.00 148.059.00  15506.273.00  3,786.598.00 502.230.00 0.00




3 SUMMARY

The Status Quo program, which is onc of the economic analysis tools under development for the
Army Coal Conversion Program, will apply to most installations considering changes in their thermal or
electrical supply. Status Quo will help develop annual O&M budgets: estimate the replacement cost of
individual plant components such as feedwater pumps, deacrator systems, or air pollution control devices,
and evaluate third party financing and contract activity studics.

In addition to evaluating coal technology upgrades currently under development. the Status Quo
program may also be used to cvaluate thermal distribution systems. to help compare and eviluate
centralized and decentralized cnergy supply altematives.

Plans are to upgrade Status Quo to include weighting factors such as reliability, hazardous materials,
safety, and compliance with applicable codes and governmental regulations. Such weighting factors will
be used to accelerate a component’s replacement time. Initial efforts have developed Status Quo tor oil-
and gas-fired technologics. Rescarch continues to develop Status Quo for coal-fired encrgy plants.




APPENDIX A:

S

v ¥
[ Y]

5
o

oiea

- 1
£t

(R AR TR OV I

1

50

0

ERes

(SN P 1

LAY SSREUY I N SR

~ 1

w0

>l

¢

o et B

AN

TRREFLA

T
[

)
& ]
O m

COSTREPR]
AT T T N
\./\IL}L'.Z. FEFa v

TROOLLAR

Byt

Y]
W

Field Nam
INCEX
YREXFPL
T
Lo L LAY L

try
or
3]
4]

Fieild Name
SYSTEM
ITEM

UNITL
UNITZ
UNITZE
VAL_MSPECL
VAL_MSPEC2
VAL_MEPEC?
1 + %

YUY Ly

E
EC
E

—
N
—~
—
o
i
-
1
3

W s

F'
=0
71

r

LY wg
o

Structure for database:

Name

I
o

N

>

Structure for databasge:

)
i

*
+

Structure for databasge:

Structure for database:

Namse

Datahase File Structures

Tyye
Character
Characte:
Numeric
Numeric
Numeric
Numeric
NumeYr:ic
Numeylc
Numeric
Numeric
Numesric
Charactey

?

Tvpe
Character
Character
Character

Type

Character
Character
Character
Characterx
Character
Character
Character

Character

Type
Character
Character
Numeric
Numetric
Numeric
Numeric
Numeric
Numeric

(&4

<ok ks OV 00 QO 00 B O T

o

b e

-
)
T

“1 )

[y

VALID.DBF

Cu

o
82 ke =1 O W D0 DT

<basecode>DATA.DBF

[0 " SR

)

o
S

<basecode>EXPL.DBP

£ Cran Y

]

s

viidth

10
12
i2
12
12

DEFAULT.DBF

-
L

s

(02
L]

[

[
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CLARIFIER
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190000
370000
560000

COSTYR

1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1591
1991
1991
1591
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
19591
1991
1951
1951
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1691
1991
1991
1991
1991
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SYSTEM

======

MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT

ITEM

HOTPROCSOFT
HOTPROCGOFT
REVOSMOSIT
REVOGMOSIS
REVOSMOSIS
REVOSMOSIS
REVOSMOSIS
SLUDGESOFT
SLUDGESOFT
SLUDGESOFT
SLUDGESOFT
SLUDGESOFT
SPLITSOFT
SPLITSOFT
SPLITSOFT
SPLITSOFT
SPLITSOFT
SZSOFT
SZSOFT
SZSCFT
SZ250FT
5Z250FT
VACUDEGASS
VACUDEGASS
VACUDEGASS
VACUDEGASS
VACUDEGASS
VACUDEGASS
CONCRETE
DOOQORS
LIGHTS

RCOF

SIDING
STEEL
SUMPPUMPSUB
SUMPPUMPSUB
SUMPPUMPSUB

SUMPPUMPVERT
SUMPPUMPVERT
SUMPPUMPVERT

WINDOWS

SPEC1

450.
600.

100.
150.
200.
250.

150.
300.
450.
600.

250.
500.
750.
1000.

150.
300.
450.
600.

250.
500.
750.
750,
1000.
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SPEC2
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cosT
sz
810000
1030000
250000
321000
610000
725000
830000
190000
370000
560000
810000
1030000
190000
505000
865000
1180000
1455000
70000
135000
205000
260000
310000
30000
45000
60000
60000
75000
90000
400
800

20

7

20
3000
5400
5500
5600
4900
5000
5100
41

COSTYR

1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1891
1891
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1991
1231
1991
1991
1991
1991
1991
1991
1991
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APPENDIX C: Data in VALID.DBF

BOILER
BCILER
BOILER
BOILER
BCILER
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CALCULATE
CHEMFEED
CHEMFEED
CHEMFEED
CHEMFEED
CHEMFEED
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMBCTRL
COMPAIR
COMPAIR
COMPAIR
COMPA.L™
COMPAIR

ITEM

ASHCONV
ASHSTOR
BAGHOUSE
BREECH
COLLECTOR
OPACMONITOR
PRECIP
SCRUBBER
STACK
AIRHEAT
AIRPHEAT
DRUMCTL
ECONOMIZER
FTBOILER
FTBURNER
FW_REG
F_FAN

I_FAN
RELVALVE
WTBCILER
WTBURNER
APC

BOILER
CHEMFEED
COMBCTRL
COMPAIR
CONDENSATE
ELECTRIC
FEEDWATER
FUEL
HEATRECOV
INDEXEQUIP
INDEXOM
MAKEUP
PLANT
RATEDISC
PUMPDUPLEX
PUMPSIMPLEX
TANKMIXER
TANKPOLY
TANKSTEEL
BOILMASTER
DAMPACT
FLAMESAFE
FLOWMETER
O2TRIM
PLANTMASTER
PSIGCTRL
PSIGSENSOR
TEMPREC
AIRCOMPCENTR
AIRCOMPRECIP
AIRDRYERDESC
AIRDRYERREFR
AIRRECV

CONDENSATE DEARTHFILTER

tons/hr
tons

cap (ACFM)
size{sq ft)
cap (ACFM)

cap{ACFM)
cap {ACFM)
diameter (ft)
MBtu

MBtu

height (ft)

MBtu
MBtu
MBtu
psi

HP

HP

psi
MBtu
MBtu
scalars
scalars
scalars
scalars
scalars
scalars
scalars
scalars
scalars
scalars
index
index
scalars
scalars
%

weight
welght
welght
weight
welght
weight
welght
welght
weight
weight

0P 0P 9O OP P 0P 0P o P P

welght
welght

oP o

S5CFM
SCFM
SCFM
SCFM
gal
gpm
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VAL_MSPEC1

\2

mspecl
nspecl
mspecl
mspecl
mspecl >
empty (msp
mspecl >

mspecl >

mspecl >

mspecl >

mspecl >

empty {msp
nmspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl >
empty ‘mspecl)
empty imspecl]
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty {mspecl)
empty (mspecl)
empty (L.specl)
empty (mspecl)
enpty (mepecl)
empty (mspecl)
mspecl >
mspecl
mspecl
mspecl
mspecl
mspecl

VoV v
Cr DO QD

DD OO

Y
0
-

VOV V V V VYV V VY

V VYV VvV VYV Vv Yy VvV Yy

DO OO OO0 TODOODDOOOTTODOC OO

O OO OOO

YV VvV V V¥

VAL_MSPEC2

empty (mspecl;
empty (LsSpecl)
SMELY (MSpecl)
empry (mspec |
empty (mspecd
emELy [InSpece |
empty imspece !
empty tmspec
mspecd > 0
empty (Inspec
empty (m
emply {m= pec
ewmpty (maspe
empty ims p(—

emply (mspecd
Smply (mspecd
empty (mspece
empty {mspec
emptw ms

SV IR SIS IR ¥ I S T v t\) [\ [N ) l\)

000N

ewpt”’ S
mbp@f/
mspec2
mspecs
mspec2
mspecz
mspec?2
mspec?
mspecs
mspec?
mspec? > §

empty (ms.ecl}
empty (mspec2)
mspecg » C

mspecz > O

empty (mspecl!
eipty (mspec?)
empty (mspec?)
empty (msg  2)
enpty (mspec2)
empty (mspec2)
empty (mspecl)
empty imspecd)
empty (mspecd)
empty (mspeci!
empty {mspecd)
empty {mspec?)
enpty (mspec2)
empty (mspecl)
empty (mspe -2’
empty (mspred)
empty {mspec?)
empty {(mspecd)
empty (mspecd!
empty (mspec2)
enmpty (mspec)

Vo ¥V OV YV Y vy
VD DI D DD OO D D m




CONDENSATE
CONDENSATE

ELECTRIC
ELECTRIC
ELECTRIC
ELECTRIC
ELECTRIC
ELECTRIC
FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER

FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER
FEEDWATER

FEEDWATER
FEEDWATER
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
HEATRECOV
HEATRECOV
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
MAKEUP
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT

ITEM

NAPOLISHERS
OILREMOVAL
EMERGENCYGEN
MOTORCTRL
MOTORSTARTER
SWITCH
TRANSFORMER
TRANSPCB
CIRCPUMP
CONDPUMP
CONDREC
COOLPUMP
DAIRHEATER
EXPTANK

FEEDPUMP
FWHEATER
FWPIPINGVAL
HTWPUMP
MUPUMP
SEDTANK

TREATPUMP
WATERSTOR
HEATER
NAGPIPEABOVE
NAGPIPEBELOW
OILPIPEABOVE
OILPIPEBELOW
PUMP
TANKABOVE
TANKBELOW
UNLOADPUMP
FLASHTANK
HEATEXCH
CHLORINATOR
CLARIFIER
DEALKALK
DEMINERAL
EVAPORATOR
FILTERCARB
FILTERGRAV
FILTERPRESS
FLOCCULATOR
FORCDEGASS
HOTPROCSOFT
REVOSMOSIS
SLUDGESOFT
SPLITSOFT
SZSOFT
VACUDEGASS
CONCRETE
DOORS

LIGHTS

ROOF

SIDING
STEEL
SUMPPUMPSUB
SUMPPUMPVERT

- o -

HP

gallons

HP

lb/hr
diameter{in)

HP

gpm
diameter (in)
HP

HP
diameter{in)

HP

gallons

gpm :
diameter (in)
diameter(in)
diameter(in)
diameter (in)
gpm

gallons
gallons

HP .
diameter(£ft)
gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm

gpm
gpm

length(ft)

psi

length(ft)

height (ft)
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‘mspecl

VAL_MSPEC1

- s > e = m a w-

mspecl
mspecl
nspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl

COODO0OO0COOOCODOOOOO

VVVVVVVVVYVYVYVY

mspecl
mspecl
mspecl
mspecl
mspecl
mspecl

OCOOOOoOC

VVVVYVYV

mspecl
mspecl
mspecl

mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl-
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
mspecl
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
empty (mspecl)
mspecl > 0

mspecl > 0

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

VVVVVVVVVVVVVVVVVVV“‘VVVVVVVVV

VAL_MSPEC2

empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec?2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
mspec2 >9 and
mspec2 < 41
empty (mspec2)
empty (mspec2)
mspec2 > 0
empty (mspec?2)
empty (mspec2)
mspec2 >4 and
mspec2 < 11
empty (mspec2)
empty (mspec2)
enpty (mspec2)
empty (mspec2)
empty (mspec2)
enpty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec?2)
empty (mspec2)
empty (mspec2)
mspec2 > 0
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec?2)
empty (mspec2)
empty (mspec?2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec?2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec?)
empty (mspec?)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)
empty (mspec2)



SYSTEM

PLANT

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

ITEM UNIT1 UNIT2

-- - - - oo - e - -

WINDOWS

APC
BOILER
CALCULATE
CHEMFEED
COMBCTRL
COMPAIR
CONDENSATE
ELECTRIC
FEEDWATER
FUEL
HEATRECOV
MAKEUP
PLANT
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VAL_MSPEC1
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empty (mspecl) empty(mspec2)



APPENDIX D: Status Quo Program Draft User’s Manual

Introduction

The Status Quo databuasc maintains an inventory of individual pants in a central heating plant (CHP)
along with their installation years, costs (in a specified year), and lifespan. The database also Keeps &
record of the typical annual costs for operating and maintenance.  This data is used to calculate the
projected cost of operating the CHP in future years (i.c.. maintaining its “Status Quo™). The Status Quo
program displays a main menu which enables the user to enter data about a particular base, 1o maintain
files containing default costs and life expectancy of parts, o browse the raw data files, and to run preparcd
reports.

Instatlation

The Status Quo program is designed to run on an 1BM PC or compatible with 640K of memory.
The total hard drive space required is about 1.4 megabytes. For specific help with installation, see the
README file on the installation disk. The programs are supplied on the disk in compressed form.
Running the INSTALL program will create the necessary subdirectorics on your hard disk dnve and
uncompress the programs. The programs are placed in two directories:

1. A user-supplicd directory name that contains the Status Quo database files and programs. For
example: C\SQ. This dircctory may be renamed as desired.

2. A subdirectory of the above directory named SQLCCID. which contains the LCCID
(pronounced “cl-cid”) program for life cycle costing. This subdirectory must not be renamed. or the
programs will not be able 1o move from one directory to another.

To install the programs: Put the install disk in a floppy disk drive and select that drive. Then run the
INSTALL program, for example:

A: <Enter>
INSTALL <Enter>

The program will prompt you to enter a drive and directory location for the files. It is not necessary
to create the directory in advance because the program will do this if it does not exist. The program will
also check for adequate disk space and adequate memory before starting the installation.  As the program
runs, it will uncompress the various files. When donc, it will look for a CONFIG.SYS filc on your C:
drve. If the file does not exist, or if it does not contain the proper “Files=30" and “Buffers=30"
statements, the program will display a message cxplaining what statements are necessary.

Starting the Program
Select the appropriate dircctory and type SQ, then <Enter>. The first screen displays the MAIN
MENU at the top. Mcnus featurc a choice of actions to be performed. Actions may be sclected by

pressing <ENTER> when a menu item is selected or by clicking the left mouse button once.  Use the
arrow keys, page up & down, or the mouse to move through the menu selections.  Use the <ESC> key
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10 move back to the previous menu. On the first menu (the bar menu at the s of the screen). <ESC>
will terminate the program. The diagram below shows the actions available from the MAIN MENU:

ADD DATA DEFAULTS BROWSE REPQRTS TOOLS EXIT
| } | / | I
| | { | i i
Enter Enter or View the Summary Set mod mode Quit
base modify raw data SQLCCID Add a new base
data default files Pack files
data Reindex files

Browse Spool

Adding or Modifying Records

The first time you attempt to enter the Modify Mode. you will be prompted to cnier the password.
(The default system password is in the README file on the Installation Disk.) Modify Mode can also
be turned on or off from the TOOLS MENU. In Modify Mode. a blinking cursor appears that can be
moved from ficld to field on the screen with the following keys: <ENTER>. <TAB>. <SHIFT-TAB>.
<HOME>, and <END>. Other available keys are shown at the hottom of the screen:

<Fl> - Specific help for a data entry field. Placing the cursor on a field and pressing <FI1>
brings up a help screen fou that field. (If no specific help has been defined for a ficld.
general help will be displayed.) On some ficlds, <F1> will pop-up a menu of choices.
Selecting an item and pressing <ENTER>, will place the selected value in the ficld.

<F3> - Used 1o save the newly entered or mmodificd data. Any changes made on the screen
will not be changed in the data file until this key is pressed. (Pressing <CTRL+END>
simultancously also saves the data.) When <F3> is pressed. the program checks for the
validity of the entered data.

<FS5> - Clears field entrics on the screen. May be used to clear out a number of cntries when
you discover that you have made an crror.

<ESC> - Exits the screen and retumns to the previous screen without modifying the data. Use
<ESC> (o exit after making errors in data entry.

Automatic Data Validation in Modify Mode

Some rields have been programmed in advance to accept only certain values. This ensures that key-
stroke errors or incorrect values will not be entered at all. I a ficld is programmed for this {cature and
you make an cntry crror, a beep will sound and a mcssage box will appear in the upper right comer as
S00N as you attempt 1o move out of the ficld. You cannot cxit the ficld until it is corrected. (You may.
however, press <ESC> 10 break out of Modify Mode or <F1> for help.)

Browse Menu
This featurc cnables you to view the actual raw data in any file. This may be uscful should a

question arisc as to whether the data exists or is in the proper form. This feature allows you to view the
raw data—not to modily it.




Reports Menu

Selecting REPORTS on the top bar menu will pop-up a menu of currenty available reports. Each
report begins with a screen that describes the purpose of the report and asks you to fill in some
information such as the name of the desired data. Follow the instructions on screen o begin the report.
Most reports will display on-screen messages as processing continues. (You may cancel 4 report in
progress by pressing <ESC>.) When the report is complete. you will be prompied as to whether you wish
to browse the results on the screen and/or print it. Qutput may be directed either 1o @ dot matnx prnter
or 1o a laser printer with Postscript option.  Sce Running SQLCCID Reports helow for a discussion of
how to run SQLCCID reports (p 32).

Tools Menu
This menu contains a number of utilitics and uscful tcatures:

Add a Basec - Used to add a sct of files for a new basce.
Sec the descriptions of datafiles below.

Pack the Datafiles - As records are deleted from the files. open spaces occur, which may slow down
the general performance. Packing the files reorganizes the data and deletes unused space. Packing will
not harm the data and is rarcly necessary.

Reindex the Datafiles - All the files have indexes, which keep the data in order. 1t is possible for
an index to become damaged. in which case you may not be able to locate data. Reindexing rebuilds the
indexes. It will not harm the data and is rarcly necessary.

Browse Print Spool - Output from most reports is placed in a file named PRINT.SPL. You can
view the output from the most recent report by selecting this option.  This is uscful if you have run a
report and exited the REPORTS menu, but still want to review the output.

Types of Data Files
1. Base CHP data files

There are four files for each database. Each filename begins with a “hasccode™ consisting of 1 to
4 characters an identifying word such as “DATA™ or "EXPL™ followed by a file extension such as
“DBF" ar "IDX". The basccode is created by the user from the Tools Menu when a new CHP is
added. The basccode will usually be an abbreviation for the base name or the CHP name. In the
following. the basccode is “PIC” for Picatinny Arscnal

PICDATA.DBF the main datafile

PICDATA.IDX the index for the main datafile
PICEXPL.DBF the explanations datafile
PICEXPL.IDX - the index for the explanations datafile

4

:
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2. System data files

These files contain default values such as the replacement cost of inventory items and hife
expectancy. They also contain code to check for validity of entrics made with the ADD DATA program
1o ensure that the uscr does not cnter any values that are incorrect or out of the range of the default data.

DEFAULT.DBF - default data

DEFAULT.IDX - the index for the default datafile
VALID.DBf - validity checking data
VALID.IDX - the index for the valid datafile
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Sample Screens

STATUS QUO DATA FILE - ADD MODE:
‘ : : Enter Data for New Record: - = - oo-=ronns

System BOILER
Item FTBOILER
Specl

000000.0 MBtu

Cost cf Replacement in Year 0000 Is $ 0000000
Default: Year 0000 Is $§ 0000000

Year Installed 0000 " Year of Replacement 0000
Condition _  {(G-Gecod,F-Fair, P~Poor)

For year of replacement other than expected, please explain:

I1f cost of replacement differs from default, please explain:

<Fl>Help <F3>Save <F5>Clear Fields <ESC>Cancel

10




DEFAULT FILE - ADD MODE:

oo m s oo oo STATQUO DATABASE: DEFAULT VALUES .
System |Item |Specl |Spec2 }Spec3 Cost ICostyriLifespani |
BOILER [FTBCILER | 20.01 ! I 6306001 1891 251
BOILER I FTBOILER i 60.01 { F11006G00G81 18%1 2l
BOILER | FTBOILER I 120.01 } 17000001 195911 2%
BOILER |FTBOILER i 139.01 ! 1 138C060C 1954 25
BOILER | FTBCILER I 160.01 ! 120603001 19511 251
BOILER | FTBOILER ! 200.01 | 123000G0G 19%14 251
BOILER IRELVALVE | 1.0} 600.01 i 19061 1891 105
BOILER |RELVALVE I 1.51 150.01 ! 174681 1891 1
BOILER |RELVALVE I 1.5 300.01 | 180G 1931y id
BOILER |RELVALVE | 1.5} 600.01 | 20001 19911 1¢
BOILER |RELVALVE } 2.01 150.01 | 24001 1991 it
BOILER |RELVALVE | 2.0 100.01 | 1206t 19911 1¢
BOILER |RELVALVE ] 2.0l | i 20001 1991} 161
BOILER |RELVALVE I 3.01 I I 20001 19511 101
BOILER IWTBOILER | 60.01 ! 111000001 19914 3¢
BOILER {WI'BOILER | 160.014 | 120000001 19914 4G

= - ==~ - Enter Data for New Record:

BOILER FTBOILER 000000.0 000000.0 000000.0 0000000 1991 25
<Fl>Help <Fi>Save <ESC>Cancel
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Running SQLCCID Reports

This program is intcnded to aid the user in determining the life cycle cost of an existing U.S.
Army central heating plant. It runs the Life Cycle Cost in Design (LCCID) program to determine these
costs based on input entered via prompt screens and data comained in the Status Quo database. LCCID
15 an economic analysis computer program fumished by the U.S. Government and developed by
USACERL. LCCID may be run in three ways:

1. As a standalone program by selecting the SQLCCID sub-directory and typing LCCID <Enter>.
Consult the separate LCCID User's Manual' for information about this usage.

2. From within Status Quo Database programs by selecting the option “Run SQLCCID" on the
REPORTS MENU. Proceed with the first part of the program to create the necessary datafile then select
“Run LCCID Manually™ from the pop-up menu that will appear after the study data is prepared. Consult
the LCCID Users Manual,

3. From within the SQLCCID program, which produces a complete report automatically. Select
“Run SQLCCID” from thc REPORTS MENU. Proceed with the program to create the study dutafite. and
select ““Life Cycle Report” from the pop-up menu. When the repont is complete, you will be prompied
to browse and/or print the output.

Before running this program, data must first be cntered into the Status Quo database. This includes
the annual mainicnance expenses and all one-time-cost items for the 25-yew period to be examined.
These Status Quo datafiles do not need to be on the same directory as the SQLCCID programs. To add
data to the Status Quo databasc, select “ADD DATA" from the Status Quo MAIN MENU.

Instructions for SQLCCID

1. To save the data entered on any screen, press or click <F3>. To cancel the program and cxit
from any screen, press or click <ESC>. From any screen in the program, you can view a help screen by
pressing <F1>. (Whilc the Status Quo program is running L.CCID, you may have to press <CTRL-
BREAK> to tcrminate processing.)

2. The first screen asks for the studycode name and the name of the Status Quo database. Any
name up Lo eight characters can be used as a studycode. The program will produce an input data file with
the samc name plus the extension *.LC,” which contains the necessary data for LCCID to run. It will also
produce a report with the studycode name and the extension “.RPT". If the studyfile already exists, the
program will prompt you to reuse the existing file, or overwrite it with a new file.

' LK. Lawrie. Development and Use of the Life Cycle Cost in Design Computer Program (LCCID). TR E-85/07/ADA162522
(USACERL., November 1985).
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STATUS QUC Life Cycle Costing
Enter LCC Study Code: TEST |
Enter name of STATUS QUO Database: E:\S50.S5QDATA.DEF
File TEST.LC already ex1sts
Please select an option |
|{Use the existing file
|Overwrite the file

|Cancel this program

3. The Swdy Dates allows input of the essential dates for the study. The exact day is not cnucal
for LCCID since all dates are assumed to be the first of the moenth. The program will check tor the basic
validity of the dates entered. Press <F3> to continue.

Study Dates

Date of Study 1 /01/91 f
Midpoint of Construction 0 s/01/82 ;
Beneficial Date of Occupancy 0 /0L1/93 5

s8]

Ecconomic Life {(Years)

<Fl>Help <F3»>Save <ESC>Cancel

4. The Study Identification screen inputs information that will appear at the beginning of the repont.
These items are optional except for tocation and fiscal year. The location must be a valid state name or
a valid two-letter abbreviation. The fiscal year must be entered as four digits, from 1990-2000. Press
<F3> 1o continue.

S = Study Identification
Study location (state) NEW JERSEY
Installation name PICATINNY ARSENAL
Project number Wvs
Project title CHP STATUS QUO
Design feature A TEST PLANT
Name of study preparer JOHN Q. SMITH
Fiscal year 1992

<Fl-Help <F3>Save - ESC>Cancel

33




5. The Fuel Screen prompis for the cost of fuel and usage. At least onc fucl and its corresponding
usage must be entered. This screen completes the data entry. When you press <F3>, the program will
beginning creating the .LC file using your answers and the data from the Status Quo database.

Fuel Costs and Annual Usage

COSsT ANNUAL USAGE
Electricity 0.0000 S/MBtu 0 MBtu
Distillate 0il 0.0000 $/MBtu 0 MBru
Residual Cil 3.0100 $/MBtu 928373 MBtu
Natural Gas 0.0000 S$/MBtu 0 MBtu
Coal 0.0000 $/MBtu 0 MBtu
Propane 0.0040 S$/MBtu 0 MBtu
<Fl>Help <F3>5ave <ESC>Carncel

6. A mcnu will appcar allowing you to sclect the standard repont, run LCCID manually, or cancel
the program. For most purposcs. the user will select the LCCID Report option. The program will run
automatically. When the report is finished, you will be prompted whether you wish to browse the report.
Answer Y or N. (While browsing, you can also use the mouse t0 move from screen to screen.) The next
prompt asks if you wish to print the repont followed by a menu of printer choices. (To usc the laser
printer, the file PS.EXE must be on the SQLCCID subdirectory or somewhere in the DOS path.)

Please select an cption
Life Cycle Report

Run LCCID Manually
Cancel this program

You may be unable to print the report due to memory shortage. In this event, just exit the program
nommally. The report is now in the file <studycode>.RPT. It may be printed with one of the following
commands:

Prim on dot matrix printer on LPT1:

TYPE (studycodc).RPT > LPT1 (Enter)

Print on laser printer on LPT3:

PS (studycode).RPT -s10 -dLPT3 (Enter)

In some instances the user may desire to run LCCID manually. This allows more adjustment and
fine tuning of the additional options available through manual operation. This program will alrcady have
created the input file.  After beginning LCCID. sclect the option to use an cxisting file and enter the
studycode name without the .LC extension. If memory problems occur, just exit from SQLCCID and run

LCCID as a separate program by typing:

LCCID <Enter> - Run LCCID alone
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