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TECHNICAL MEMORANDUM

A COMPUTER PROGRAM FOR ASSESSING THE ECONOMIC FEASIBILITY
OF SOLAR ENERGY FOR SINGLE-FAMILY RESIDENCES AND LIGHT
COMMERCIAL APPLICATIONS

I. INTRODUCTION

A solar heating system operating on free sunlight can typically
supply 50 to 70 percent of the home space heating and hot water load.
This savings in conventional fuel cost (either electricity, natural gas or
oil) over many years in the future is the incentive for spending the
extra money to install a solar heating system. Because of the possibility
of extended bad weather, a conventional heating system capable of pro-
viding 100 percent of the heating load is always required. This con-
ventional system would serve as a backup when a solar heating system

t is also installed. So the question of whether to spend the extra money
depends on how much you can expect to save in the future and, perhaps
more importantly, how long you are willing to wait to get those savings.

Classically, life cycle costing is the method used to evaluate
economic alternatives. Thu individual cash flow profiles of each alterna-
tive are discounted to present dollars and the cheapest selected. How-
ever, individual homeowners do not generally make decisions on a life
cycle cost basis. Fifteen or twenty years is probably too long to wait
and the first four or five years is when most people would want their
investment in solar to "pay back." The following definitions, from
Reference 1, are useful:

For individual homeowners, solar marketers have found that
cash flow measures are paramount. Three measures are
particularly important, each in terms of time:

e Years to positive cash flow is the number of years for
fuel cost savings to become greater than the extra
expenses of the solar system, after taxes. The cri-
terion assumed is two years, because most homeowners
expect rapid savings for an "energy conserving" .
investment.

¢ Years to recover downpayment is the number of years
required for accumulated savings to offset initial cash
payments and early cash flow losses, after taxes. The
criterion assumed is five years, based on today's




A

average housing turnover rate of five years and the
expectation that homeowners will seek to recover their
downpayment before selling. ‘

e Payback period is the number of years for accumulated
savings to repay the full cost of the system (or equal
the remaining principal on a loan if financed). 'The
critericii assumed is ten years, assuming the home-
owner wishes to be paid back entirely for his invest-
ment in no more than ten years.

The computer program provides a cash flow analysis for ecach year so that
any decision criteria selected can be applied with the data provided.

There are some important economic considerations involved in
"sizing" a solar heating systoia.  Here "sizing" means selecting a collector
arca and performance and defermining the resultant percentage of the
total annual load carried by the solar system. Seec Reference 2 for a
more detailed discussion. There are fixed and variable costs in a solar
installation. Fixed costs consist of pumps, controls, ducts, etc. Vari-
able costs are mainly due to collector area. As the collector area
increases, the solar system carries a greater percentage of the annual
load. The characteristic curve of solar system life cycle cost versus
collector area is depicted in Figure 1. For low collector areas, not much
sunlight is captured; hence, little heating value is achieved. A relatively
large amount of money has been spent to perform the heating equivalent
of a small amount of conventional fucl. At high collector areas a similar
uneconomical pheénomena occurs. Adding coilector area, when it is
already relatively high, provides a small increase in the percent of total
load carried by the solar system. Hence the added collector area and
cost is only slightly reducing the conventional fuel bill. There is a
collector area which minimizes life cycle cost, as depicted on Figure 1.
However, this may not be the size of solar system most attractive to the
homeowner from an economic standpoint. Consider the economic decision

involved in moving the design from the arca of minimum life cycle cost

al'ng Path A (i.e., in the direction of reducing the collector area).

The characteristic curve is relatively flat near the area of minimum life
cycle cost. Reducing collector area has an almost linear effect on reduc-
ing system initial cost. A penalty is paid, however, in terms of
increased life cycle cost. The important point here is that savings in
initial cost may be relatively large, and hence attractive to the home-
owner, in comparison to the life cycle cost penalty. The sensitivity
study and plot features of the computer program allow these alternatives
to be studied.
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A. Cost Elements

Comparing the life cycle cost of a solar heating system with a con-
ventional system requires, first of all, the identification of costs which
are expected to be different over the life of the two alternatives. One
of the alternatives is to have a conventional system perform 100 percent
of the load using conventional fuel. The second alternative is to have
both a solar heating system and a conventional system. In this second
alternative, the solar heating system would carry from 50 to typically
70 percent of the total load and the conventional system carry the
remaining 30 to 50 percent. The conventional system in this second
alternative is sized, however, to have the capability to carry 100 percent
of the load if lack of sunlight makes the solar heating system temporarily
useless.

The approach adopted in this report is to provide a fairly compre-
hensive list of cost elements which may be an important part of any
economic analysis and let the program user select the ones to include for
his particular circumstances. Table 1 lists these cost elements and gives

a brief discussion of their meaning. The work of Rosalie Ruegg [3] con- -

tains an excellent discussion of metnods of economically evaluating solar
heating systems. The program described here follows her work closely.

B. Solar Heating System Sizing

Sizing a solar heating system requires knowledge of the total annual
heating load of the home. Methods of doing this are readily available [4].
Collector area is considered a variable in this formulation in that the
user chooses the one of maximum economic benefit. Starting with an
initial collector area and performance characteristics, it is then necessary
to determine the percent of the annual load carried by the solar system.
There arc numerous methods for doing this [2,5]. The GFL Method [5]
has been built into the computer program. By selecting a region of the
country (from the list of 151 cities in Table 2), a collector area, and the
type of working fluid (air or liquid) the computer program determines
the percent of total load carried by the solar heating system. The GFL
method requires the selection of collector performance parameters. The
following values, which are considered typical, are built into the program.

For an air system F'Rm = 0.6 ana F',U_ = 4.0 W/MZ.°C. Yor a liquid

RL.
system I' 1o = 0.75 and I = 4.0 W/MZ-OC. If the program user has

R RUL
other values for collector performance parameters, they can be input to
the program. Also. if the percent solar fraction is known it can be input
and the GI'L Method will not be used.

—
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TABLE 1.

COST ELEMENTS WORKSHEET

Cost Element

Description

Life Cycle Costing Caleulution

User Protlem Data Worksheet

Acqulsition

Building Modifications
Net Replacement and
Repair

Maintenance

Conventiona! Fuel Cost

Property Taxes

Property Tax Credits

Maintenance Expense
Credits
Depreciation Credit

Added Income

insurance

Salvage

loan Payments

loan Interest Credits

Conventional Fuel Cost
Credit

Initiul costs incurred by purchase,
delivery. installation and integration.,

Co.'s due to structural modifications
reguired for the system.

Yearly cost of replacements and
repair to the system.

Estimated annual cost for maintenance

of total system.

Annual conventional fue! aund energy

costs required for system operation.

Property tuxes paid due to assessed

value of the equipment.

Deductions from income tax due to
property taxes paid.

Reduces commercial taxable income.

Commercial deduction from taxes.
Increased rental of solar compared to
conventional property due to lower
utilities.

Cost of insurance on the system.

Expected value at end of life.

Annual loan payments on borrowed
funds.

Tax deduction due to interest paid.

.

Commercial tax deduction.

Treated as iritial. one-time ¢nst and is
not discounted o inflated. A down-
payment factor may be apphed.

Treated us initial, one-time cost and
is not discounted or inflated.

Cost input in year incurred. tren
inflated and discounted.

Initial value input for first year, then
inflated and discounted.

Annual cost for first year input. then
inflated by energy escalation factor
and discounted.

Same method as for Maintenance.

Income tax rate times taxes paid.

Income tax rate times expenses.

Straight line method, no inflation.

Income is taxed and Aiscounted.

Net annual cost input and discounted.
not inflated.

Discounted.
Loan is amortized and yearly payment

computed.  Yearly interest computed.
Payment is discounted.

Interest from loan computed and discounted.

Arnual cost for first year input. then
inflated by energy escalation factor.




TABLE 2.

CITY LISTING

Abilene, Texas

Albany, New York
Albuquerqgue, New Mexico
Amarillo, Texas

Ames, Jowa

Amherst, Massachusetts
Annapolis, Maryland
Apalcchicola, Florida
Asheville, North Carolina
Astoria, Oregon

Atlanta, Georgia

Atlantic City, New Jersey
Big Spring, Texas
Billings, Montana
Birghampton, New York
Birmingham, Alabama
Bismarck, North Dakota
Bluehill, Massachusetts
Boise, Idaho

Boston, Massachusetts
Boulder, Colorado
Brownsville, Texas

Cape Hatteras, North
Carolina

Caribou, Maine
Charleston, South Carolina
Charlotte, North Carolina
Chattanooga, Tennessee
Chicago, Illinois
Cleveland, Ohio
Columbia, Missouri
Columbus, Ohio

Corpus Christi, Texas
Corvallis, Oregon

Dallas, Texas

Davis, California
Dayton, Ohio

Denver, Colorado

Des Moines, lowa
Detroit, Michigan

Dodge City, Kansas
Duluth, Montana

East Lansing, Michigan
El Paso, Texas

Ely, Nevada

Fargo, North Dakota
Fort Smith, Arkansas

47.
48,
49.
50.
51.
52.
53.
24.
53,
56.
S7.

58.
59.
606.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79,
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.

Fort Wayne, Indiana
Fort Worth, Texas
Fresno, California
Gainesville, Florida
Glasgow, Montana
Grand Junction, Colorado
Grand Lake, Coloradce
Great Falls, Montana
Green Bay, Wisconsin
Greensboro, Ncrth Carolina
Grandville-Spartanburg,
North Carolina

Griffin, Georgia
Hartford, Connecticut
Houston, Texas
Indianapolis, Indiana
Inyokern, California
Ithaca, New York
Jackson, Mississippi
Jacksonville, Florida
Kansas City, Missouri
Key West, Florida

Lake Charles, Louisiana
Lander, Wyoming
Lansing, bMichigan
Laramie, Wyoming

Lus Vegas, Nevada
Lemont, Illinois
Lexington, Kentucky
Lincoln, Nebraska
Little Rock, Arkansas
Los Angeles, California
Louisville, Kentucky
Lynn, Massachusetts
Macon, Georgia
Madison, Wisconsin
Manhattan, Kansas
Medford, Oregon
Memphis, Tennessee
Miami, Florida

Midland, Texas
Milwaukee, Wisconsin
Minn-St. Paul, Minnesota
Mt. Weather, Virginia
Nashville, Tennessee
Natick, Massachusetts
New Orleans, louisiana
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TABLE 2. (Concluded)

I_—US. Newport, Rhode Island 138. Spokane, Whshington
94. New York, New York 139. State College, Pennsylvania
5. Norfolk, Virginia 140. Stillwater, Oklahoma
96. North Omaha, Ncbraska 141. Summit, Montana
97. Oak Ridge, Tennessee 142, Syracuse, New York
98. Oklahoma City, Oklahoma 143. Tallahassee, Florida
99. Page, Arizona 144. Tampa, Florida
100. Parkersburg, West Virginia 145. Trenton, New Jersey
101. Pasadena, California 146. Tucson, Arizona
102. Pensacola, Florida 147. Tulsa, Oklahoma
103. Peoria, Illinois i48. Twin Falls, Idaho
104. Phoenix, Arizona 149. Washington, D.C.
105. Philadelphia, Pennsvlvania 150. Wichita, Kansas
106. Pittsburgh, Pennsylvania 151. Yuma, Arizona
107. Pocatello, ldaho
108. Port Arthur, Texas
109. Portland, Maine
110. Portland, Oregon
111. Prosser, Washington
112. Pueblo, Colorado
113. Pullman, Washington
114. Put-in-Bay. Ohio
115. Raleigh, North Carolina
116. Raleigh-Durham, North

Carolina
117. Rapid City, South Dakota
118. Reno, Nevada
119. Richland, Washington
120. Richmond, Virginia
121. Riverside, California
122. Rochester, New York
123. Sacramento, California
124, st. Cloud, Minnesota
125, St. Louis, Missouri
126, Salt Lake City, Utah
127. San Antonio, Texas
128. San Dicgo, California
129, Sun Francisco, California
130, Sun Jose, California
131. Santa Maria, California
132.  Savannah, Georgia
133. Sault St. Marie, Michigan
134. Schenectady, New York
135. Secattle, Washington
136. Shreveport, louisiana
137. Silver Hill, Maryland




C. Sensitivity Studies

Selecting values of certain key cost parameters, such as futire
conventional fuel escalation rates, requires subjective judgment. Tie
program is designed to study a range of values of certain parameters in
one run or execution of the program. The parameters which can be
varied are collector area, discount rate, inflation rate, down payment
factor, property tax rate and income tax rate. The plot feature of the
program produces plots of life cycle ccst as a function of any of these
parameters.

1. USER PROBLEM FORMULATION

The total life cycle cost of the solar and conventional energy sys-
tem is computed by adding the individual life cycle costs of the basic
cost elements which are appropriate for the type of analysis desired.
The user selects the basic cost elements which he considers important,
There are fifteen possible cost elements (Table 1) covering an extensive
range of possibilities for residential and commercial applications.

The life cycle cost calculation is formulated for computer solution
in the classic Work Breakdown Structure (WBS) formst. See Reference
6 for a description of the WBS concept. In this application of the WBS
concept each cost element is a block in the WBS where costs are accumu-
lated from sub-clements at a lower level and are summed to cost elements
at a higher level. A throe level WBS is illustrated in Figure 2. The
highest level block, Solar System Life Cycle Cost, is a Level I block and
contains the total life cycle costs of the solar system. There are 7 Level
Il blocks illustrated from Acquisition to lLoan Interest Credits. Note that
the Level I1 block titles are cost e.ements from Table 1. Level III is
illustrated by showing that Acquisition has been further sub-divided
into various hardware components as well as Integraticn and Installation.

The first step in formulating the user problem is to select from
Table ! the cost elements for the solar and cenventional energy system
to be analyzed. It may save some work for the user to recall that when
comparing life cycle costs for two competing systems, it is only necessary
to consider cost elements which may be different for the two systems.
For example, if no significant difference in property tax is expected
between the solar and conventional system, then it is not necessary to
include that cost element in the analysis of either.

The next step is to construct a WBS. This is a very important
step and must be done properly for successful program execution. The
key decisions which the user must make for each WBS block are its
proper level, title, WBS number and block number. Figure 2 illustrates
these concepts.
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A. Rules for Constructing the WBS

1. Level I Blocks. Two (no more, no less) Level I blocks are

necessary. They must have the following titles, WBS numbers and block
numbers:

WBS 1.0 | 2.0
No. ”
SOLAR SYSTEM CONVENTIONAL SYSTEM
LIFE CYCLE COST LIFE CYCLE COST
| 1 101
Block No.

There will usually be several Level II blocks under each of these
Level I blocks.

2. Level Il Blocks.

a) Each Level II block must be one of the cost elements from
Table 1.

b) There will be two groups of Level II blocks, one group
under the Level I block Solar System Life Cycle Cost, and the other
under the Level I block Conventional System Life Cycle Cost.

¢) The first Level II block under WBS 1.0 must be:

ACQUISITION

This block must be included in each problem and have the indicated WBS

number, title and block number. There are usually several other Level
1l blocks under WBS 1.0.

d) The other Level I block, WBS 2.0, must contain the follow-
ing Level II block with indicated title and block number:

CONVENTIONAL FUEL

107

10



Note that no specific WBS number is required. A logical number to
assign to it will become evident to the user as the construction of the
WBS .continues. '

e) The number of additional Level II blocks under each Level
I block depends on which additional cost elements the user decides to
consider.

f) When a cost element is selected and made a Level II block,
its title and block number are restricted. Block titles at Level Ii are
always the same as cost elements from Table 1. Block numbers at Level
II are restricted to the values shown in Table 3.

g) Remaining to be selected are the WBS numbers for Level
II blocks. From an understanding of the WBS concept, logical numbers
under the Level I block number 1.0 would be 1.1, 1.2, 1.3, ete. and
under 2.0 would be 2.1, 2.2, 2.3, etc.

TABLE 3. COST ELEMENT BLOCK NUMBERS

When Selected to When Selected to

. Go Under 1.0, Go Under 2.0,

Block Title Must Have the Must Have the

(Cost Flement) Block Number Block Number
Acquisition 2 102
Building modifications 3 103
Space occupied ' 4 104
Repair 5 105
Maintenance 6 106
Conventional fuel 7 107
Property taxes 8 108
Property tax credits 9 109
Depreciation credits 10 110

Added income 11 Not applicable

Insurance 12 111
Salvage 13 112
Loan payments 15 114
Loan interest credits 14 113
Maintenance expense credits 16 115
Fuel cost credits 17 116

11
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3. Level IIl Blocks.

a) The purpose of having Level III blocks availdble is to allow
the user to specify additional Jetail, if desired, for each Level II block
he selects. For example, under the cost element salvage value for a
solar system, the user may choose to break down the total salvage value
due to the collectors, hot water system, controls, etc.

b) There is one level III block required in all problems,

1.1.1

COLLECTOR

18

and it must have the indicated WES number, block title and block number.
It must go under the Level II block:

1.1 |
ACQUISITION

c) When Level III blocks are used, the user is in effect
creating sub-cost elements under a Level II block. The sub-cost ele-
ments are treated the same mathematically as the Level II cost element
they are under. It is important that the sum of all the Level III block
costs under a particular Level II block equal what would have been input
for the Level II block cost had the user not elected to go to the Level
III detailed breakout. Additionally, after having elected to go to Level
III detail, it is not necessary to input the data at Level II since the
computer will sum the Level III input data and results at Level II.

d) WBS numbers and block titles at level 1II can be selected
by the user (except for as previously noted).

1.1.1

Prr—

COLLECTOR

18

12



¢) Block numbers at lLevel 11 are restricted *o the following
values:

Level T11 blocks under the Level T block 1.0 can
have values between 19 and 109. Level I blocks
under the Level I block 2.0 can have values
between 118 and 200.

f) Note that forcing the user to go to Level III under the
Level II block

ACQUISITION

requires the creation of additional Level III blocks under 1.1, besides
1.1.1 Collector to handle acquisition costs of other components in the
solar system as well as irtegration and installation costs. See Figure 3
as an illustration. The number of these additional Level 1II blocks is at
the discretion of the user,

Having now been through the rules for censtructing the WBS, the
WBS for the user's problem should be properly constructed. Each WBS
block should have a unique WBS number and bloek number, The WBS
numbers should now be arranged in the classic WBS indentured format:

1.0 Solar System life Cvcele Cost
1.1 Acquisition
1.1.1 Collector
1.1.2 Other
1.2 Building Modifications
.
]
®
2.0 Convention:l System TLife Cycle Cost
2.1 Operations
°
°
.

A diagram similar to Figure 3 showing the WBS biocks at each level and
their relation to each other should be constructed for the user problem.

13
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B. Data Collection

The next step in formulating the user problem is'to gather the
necessary cost data and related problem parameters.
selected cost element from Table 1 is required.

Data for each
The additional cost data

and problem parameters needed for formulating the complete problem are

outlined in Tables 4 and 5. Table 6 indicates the units and format

required for all data.

TABLE 4. ADDITIONAL COST DATA WORKSHEET

Additional Cost Data

User Problem Worksheet

Coliector cost in dollars/m2
Discount Rate

Inflation Rate

Down Payment Rate
Property Tax Rate

Income Tax Rate

TABILE 5. PROBLEM PARAMETER WORKSHEET

Problem Parometers

User Problem Worksheet

Number of years in the life cycle
cost analysis

Starting year

Collector area, n12

City location code number
Liquid or Air system
Total building load, GJ/yr

Commercial or residential
application

15



TABLE 6. DATA UNITS AND COMPUTER FORMAT

Cost Data/Problem Computer
Parameter Units Input Format
9

Collector Cost $/m” ¥10.0
Total Building Load Gd/Yr 1'10.0
Discount Rate Percent (10 percent input F8.2

as 0.1)
Inflation Rate Percent (6 percent input 1'8.2

as 0.06)
Downpayment Factor Percent (10 percent input 8.2

as (0. 1)
Property Tax Rate Percent (2 percent input I'8.2

as 0.02)
Income Tax Rate Percent (30 percent input ¥8.2

as 0.3)

]

Collector Area m” 8.2
Mortgage Interest Rate | Pereent (8 percent input 8.2

as (.09

{1, USER PROBLEM SOLUTION

The solution is obtained by inputing the user problem data-into the
computer in proper format and then execceuting the program,.  To begin
the process of inputing the problem data. the user should have on hand
the following intormation:

D The WBS in bloek diagram form (Fig. 4) with appropriate WBS
numbers. bloek titles and bloek numbers,

2) The WBS in indentured ftformat (Table 7).

3 Cost data for the seieccted cost elements frem Table 1. The
blank column in Table 1 is provided so that it can also be used as a
problem worksheet.

4 The additional cost data and problem parameters as outlined in
Tables 4 and 5. The blank column in Tables 4 and b is provided so that
it can also be used as a problem worksheot.
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TABLE 7. SAMPLE PROBLEM WBS INDENTURED FORMAT LISTING

~1

1.0 Solar System Life Cycle Cost ‘
1.1  Acquisition
1.1.1 Collector
1.1.2 Other Cost Elements
1.2 Maintenanee
1.3 Conventional Fuel Cost
1.4 TLoan Payments
1.5 loan Interest Credits
1.6 Property Tax
1.7 Property Tax Credits
2.0 Conventional System Life Cycele Cost

2.1 Conventional Fuel Cost

All the problem data will now be transferred to user input sheets.
User input sheets are in standard 80 column punched card format and
are illustrated in Figures 5, 6 and 7. The user input sheets are divided
into three sections and the input rules tfor cach will be described.
Generally speaking, Section T input defines the WBS structure of the
uscer preobiem and establishes which cost elements are to be considered in
the life cyvele cost analysis.  Seetion 11 defines certain parameters and
data values ef the user problem.  The main data input for each cost
element oceurs in Section 1. Units and computer input format for all
data are desertbed in Table 6. The first card in the deck, after the
run card. is a title card.  Any appropriate descriptive title for the user
problem up to 30 characters in length may be used. See Figure 8 for
an example of how a complete deck is assembled.

A. Preparation of Input Data

t. Section 1. Sceetion s illustrated in Vigure 5. The first step
is to write in the WBS-numbers (in Columns 4 8) and the block titles
(in Columns 9-32) using the indentured WBS listing of the user problem
as a guide to the proper sequence.  There siould be one card in Section
I for cach block in the WBS and they should be in the sequence of the
indentured format listing.
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(COST ELEMENT DATA)
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/ (PARAMETER DATA)

LAST CARD HAS
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SECTION 11
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ONE CARD FOR EACH WRS BLOCK
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Figure 8. Typical deck setup.
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The next step is to write in the block numbers (in Columns 1-3)
using the WBS block diagram to obtain block numbers. Note that in
Figure 5 five blocks are illustrated. It should be recalled from the dis-
cussion of rules for constructing the WBS that these are the 5 blocks
that must be a part of every problem. The first three (1.0, 1.1 and
1.1.1) are in the sequence they will always be in for any preblem. The
proper location of 2.0 and 2.(?) in the s~ ruence will depend on the
number of other blocks in the indentured format listing of the user
problem.

It is now necessary to insert the block numbers of sublevel blocks
in the field of Columns 33-80 for each WBS block. The rules for com-
pleting this portion of the input are described in the following paragraphs.
The objective of this input is to tell the computer which blocks have
lower level blocks under them and for those that do, what the sublevel
block numbers are.

Rules for Section I input of block numbers of sublevel blocks are
presented in the following paragraphs.

a. Level III Blocks —

1) Since Level III blocks are the lowest in the WBS they
have no subblocks. Therefore, no input is appropriate. Leave Columns
33-80 blank on the card for each Level IIl block in the indentured
listing.

b. Level Il Blorks —

1) For the Level II blocks which have no Level IIl blocks
under them, simply leave the field blank.

2) For Level Il blocks with Level 11l subblocks, insert
each Level III subblock number in the field of Columns 33-80. They do
not have to be in any specific sequence, Note that one of the Level 11l
block numbers goes in Columns 33-35, another block number in Columns
36-38, another in 39-41, ete., until all Level 111 block numbers under
that Level Il block are listed. Note as an example in Iigure 5 tnat
Block Number 18 (a Level III block) is listed as being a subievel block
of Block Number 2, 1.1, Acquisition, itself a Level II block.

¢. Level 1 Blocks —
1) Each of the two Level 1 blocks (WBS No. 1.0 and 2.0)

must have at least one Level Il block under it according to our previous
discussions and usually there are several other Leve! Il blocks.
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2) Insert the Level II block numbers under WBS 1.0 on
the card for WBS 1.0 and in the field 33-80. Note that in Figure 5,
Block Number 2 is listed. -

3) Do not put Level III block numbers on the card of a
Level I block, although, in a sense, Level III blocks are sublevels of a
Level I block.

4) Insert the Level II block numbers under WBS 2.0 on
the card of WBS 2.0 and in the field 33-80. Note in Figure 5 that Block
Number 107 is already listed.

There should be as many cards in Section I as there are WBS
blocks in the user problem. A blank card should be added as the last
card. The input for this section is now complete.

2. Section II. Data for inputing this section comes from Tables
* and 5. Figure 6 shows how the various data are input. The first
card contains the following parameters and d.ta:

a) The number of years in the life cycle cost analysis goes in
Columns 1-5.

b) The starting year of the analysis goes in Columns 6-10.
c¢) The collector cost in $/m2 goes in Columns 11-20.

d) Columns 24 and 25 must have "18" in them.

e) The city location code from Table 2 goes in Columns 26-30.

f) For a liquid system insert 1 in Column 35. For an air
system insert 2 in Column 35.

g) The total building load in GJ/yr goes in Columns 36-45.

h) For a residential problem input 0 in Column 50. For a
commercial problem input 1 in Column 50.

i) The remaining Columas (51-80) should contain the numbers
indicated in Figure 3.

The remaining six cards in Section II contain the following data,
all inputs beginning in Column 1: discount rate, inflation rate, down
payment factor, property tax rate, income tax rate, and collector area.
This completes input for Section II.

3. Section III. Figure 7 illustrates the format for Section III
input. The purpose of Section III is to input the user problem cost and
parameter data for certain WBS blocks. Not all WBS blocks require an
input in this section. The WBS blocks of the user problem which require
input in this section are identified by the following rules:
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) Neither of the Level 1 blocks require data input.

b) The following Level 11 blocks, if they happen to be a part
of the user problem. do not require input in this section: Block Number
7. Conventional Fuel Cost; Block Number 8, Property Taxes; Block
Number 9, Property Tax Credits: Block Number 15, Loan Paymenis:
Rlock Numbers 16 and 115, Muaintenance Expense Credits; Block Numbers
17 and 116, Conventional Fuel Cost Credits.

¢) Every other Level II block requires data input unless it
has Level II1 subblocks,

d) All Level III blocks require data input except Block Number
18.

Two cards are required to complete the input for each block. The
first card contains the block number and the second contains the cost/
parameter data.  The block card pairs ¢an be grouped in any order; the
important point is that the cost-parameter data for each block be on the
card immediately following the card containing the block number. The
WBS together with these rules should identify the WBS blocks which
require cost /parameter data input in Section IIl. A description of how
to input the cost/parameter data on the second card of the block card
pair is provided in Table 8. The last portion of the Section III input is
for the special case when net replacement and repair has been selected
as u cost element in the user problem. In this case, at least two addi-
tional cards are required. The first must contain a "5" in Column 4 as
illustrated in Figure 7. On the second card, the cost incurred in the
first vear of the analysis is input in Columns 1 to 8, the cost incurred
in the second year of the analysis is input in Columns 9 to 16, those for
the third year in 17 to 24, ete. More than this second card may be
required to input the data for all years of the analysis, depending on
the number of years in the life eycle cost analysis. The very last card
of Section III must contain a zero in Column 4.

B. Program Execution

The program is designed to run on the Univac 1108 with EXEC 8
operating system.  The core size is 32k, The program is written in
ASC U Fortran and runs in bateh mode. A Cal-Comp plotter is used
for output when a sensitivity run is made and plots are required.
Figure 8 shows a typical deck setup with notes that are consistent with
the previously discussed rules for inputing the data., Section VI of this
report, Program Documentation, contains additional information on pro-
gram execution.
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TABLE 8.

SECTION III COST/PARAMETER DATA INPUT

Cost Element

Cost/Parameter Data

Input Description

Building Modifications
Acquisition

Maintenance

Conventional Fuel
Cost

Depreciation Credit

Added Income

Insurance

Salvage

Joad Interest Credits

Cost in Dollars
Cost in Dollars

Percent of Acquisition Cost in
First Year

Cost in Dollars for Supplying

100 Percent of Load and Escalation
Rate in Percent

Salvage Value in Dollars After
N Years of Depreciation

Income in Dollars for First Year
Percent of Acquisition Cost in
First Year

Value in Dollars at End of Period
of Analysis

Number of Years of Mortgage
and Percent interest Rate

Begins in Column 1. F3.2
Begins in Column 1, F8.2
Begins in Column 1, F8.2

Cost Beginning in Column 1 (F8.2)
Followed by Escalation Rate (F8.2)

Salvage Value Beginning in Column 1
(F8.2) Followed by N (F8.2)

Begins in Column 1, F8.2

Begins in Column 1, F8.2 0. Should
be in Columns 10 and 11 and also in

Columns 20 and 21,
Begins in Column 1, F8.2
Number of Years Begins in Column 1

(¥8.2), Followed by Interest Rate
(F8.2).
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IV. SAMPLE PROBLEM

As an example of the formulation and solution of a problem, a
sample case is described. This particular problem has been used by the
Systems Simulation and Economic Analysis Working Group,! a DOE .
sponsored organization, to compare economic analysis programs nation-
wide. The sample problem is defined in Table 8. As previously
reconmended, Tables 1, 4 and § have been used as problem worksheets
and appear here as Tables 10, 11 and 12. The WBS for the problem is
shown in Figure 4 and the WBS indentured format listing is in Table 7.

Since no collector area or geographic location is specified, it is
necessary to select some values for purposes of executing the program.
The $10,000 initial system cost has been arbitrarily split into $8,000 for
collectors and $2,000 for other cost elements. In Birmingham, Alabama,
a collector area of 48.28 m“ is necessary to carry 70 percent of the 100
MBtu/yr load. All the information is now available to prepare the
computer input sheets. The results of that are shown in Figures 9, 10
and 11. The program was then executed and the problem results are
shown in Table 13 and Figure 12.

TABLE 8. SAMPLE PROBLEM DATA

Initial Cost of System $10,000

Downpayment 10 percent
Mortgage Rate 9 percent
Discount Rate 10 percent

Maintenance (percent of
Initial Cost)

Property Tax (percent of

1 percent/yr

Initial Cost) 2 percent
General Inflation Rate 6 percent
Fuel Inflation Rate 10 percent
Effective Tax Rate 30 percent
Initial Fuel Cost 10 $/MBtu
Load Demand 100 MBtu/yr
. Percentage Solar 70 percent
System and Mortgage Lifetime 20 yr
Salvage Value 0 .

1. "System and Economic Analysis Meeting Report," J. M. Alcone,
Sandia Laboratories, Albuquerque, New Mexico, March 4, 1977.
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TABLE 10. SAMPLE COST ELEMENTS WORKSHEET

Cost Elcment

Deneription

Life: Cycele Costing Caleulation

User Problem Dats Worksheet

sullding Modifications

Net Replicn
Repair

Mairtenance

Corventiona! Fue! Coat

Property Tux Credits

Maintenanee Expense
Credits

Depreciation Credit

Added Income

Insurance

Salvage

loun Payments

Lean Intarest Credits

Corventional Fuel Coat
Credit

Initial costs incurred LY purchiase.,
delivery. instali=tion and integration.

Costs due to structursl modifications
required for the syse

Yearly oost of replacements and
Tepair to the system,

Estimated annusl cost for maintenance
of total systaer,

Annual conventionsl fuel and encrg
CO3ts regiuired for s¥aterm operation.

Property tuxes paid due te assessed
value of the cquipmernt,

Deductions fros. incor.e tax due te
Property taxes paid,

Reduces comriercia; tixable income,

Commercial deduction from taxes,
Increased renty! of oolar compired to
conventional propemnty due to lower
utilities.

Cost of irnsurance on the syster,

Expected valuie st end of iife.
Annual loan pavaents on hurrowed
funds.

Tax deduction due to interest pajd,

Commercial tax deduction .

Treate us initial, one-time cost and s
nol discounted or inflated, A down-
payment factor riay be apphed.

Treated as initial. one-time cust and
i not discounted or inflated,

Cost input in year incurred, then
inflated and discounted,

Initial value input for first vear, then
inflsted and disenunted.

Annual cost for first y
influted by enerygy ose
s#nd discounted,

r input, then
tion factor

Sarme method us for Mainterance,
Income tux rate times taxes paid,
Ineome tax rate times evpenses.,

Straight line method . ny inflation.

Inwme is taxed and discounted .

Net annzal cost input and disconted .
not ir.flated.

Discounted.,
Loan is amortized and yearly pr yment

computed.  Yearly interest computed.
Payment is discounted.

Interest from loan computed and discounted,

Annual cost for first year input, then
inflated by energy escalation factor.

$10.000 tot). arbitrariiy split int,
$5.000 2ollector aned $2.000 4ther
CHst elements,

NA

NA

I pereent of inftial tota! cust/yr
il S10n0,yp,

SOLAR:  $300 first yeur for con-
ventional fue),
CONVENTIONAL:  §1.000 first year

Z percent of initin) eost,

To be considered,

NA

0. therefore not consideraed
$9.000 borrowes ot 9 percent
for 20 years.

To be considered .,

NA




TABLE 11.

COST DATA WORKSHEET

Additional Cost Data

User Problem Worksheect

Collector cost in dollurs/m2
Discount Rate

Inflation Rate

Down Payment Rate
Property Tax Rate

$8,000/48.28 m® = $165.70/m>

10 percent
6 percent
10 percent
2 percent of Initial Cost

Income Tax Rate 30 percent

TABLE 12. PROBLEM PARAMETERS SAMPLE WORKSHEET

Problem Parameters User Problem Worksheet

Number of years in the life cycle

cost analysis 20 years
Starting year 1980
Collector area, m2 48.28 m2

City.location code number 16, Birmingham, Alabama
Liquid or Air system Liquid
Total building load, GJ/yr 100 MBtu/yr = 105.6 GJ/yr

Commercial or Residentiai

application Residential

For this sample problem, it is cost effective to install a solar
heating system. A life cycle cost savings of $2,915.18 is achieved. A
cash flow diagram of actual yearly costs is shown in Figure 12. Positive
savings are first realized in 1983 and "payback" occurs in 1987, The
computer printout for the sample problem is also presented in Appendix
A. Superimposed on the computer printout are notes explaining various
output values.

V. PROGRAM FLEXIBILITY

The previous discussion of how to formulate and solve a user
problem, together with the sample problem described, is intended to
develop in the user a basic understanding of how to use the program.
The program has been designed with the flexibility to solve a wide range
of specific problems in evaluating economic feasibility. In this section
those features of the program are described.
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No. ;| No BLOCK TITLE BLOCK NUMBE RS OF SUBLEVEL BLOCKS

1. 0 SOLAR SYSTEM LC COST 2 Oﬁ 1 14 8 9

2p . ACQUIS 1 TI ON 18 °

181. 7. COLLECTOR

i . 1. OTHER COST ELEMENMNTS

el . 2 MA INTENANCE

7Iv. 3 CONVY FUEL COSRT

168(7. 4 LOAN PAYMENTS

14j7v . § LOAN INTEREST CREDITS

8l . 8 PPOPERTY TAXES

elr. 2 PROPEMTY TAX CREDITS
1012.0 CONMV SYSTEM (C COST 107
10712 . 1 CONV FUEL cOST

Figure 9. User problem input sheet - Section I sample problem.
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User problem input sheet - Section II sample problem.
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Figure 11. User problem input sheet - Section III sample problem.
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Figure 12.
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TABLE 13. SAMPIY PROBLEM RESULTS

-

Solar Systei: .ife Cycle Costs

Present Values

Mortgage $ 8,392.69
Property Tax 2.773.38
Maintenance 1,386.69
Downpayment 1,689,00
Conventional Fuel 6,000.0u

Tax Credits

Property Tax $ -832.01
Interest $-1,637.07
Total Cost $17,084.68

Conventional System Life Cycle Cost

Conventional Fuel $20.000.00

Total Cost $20,000.00

Life Cycle Savings $ 2,915,382
($20.900-$17,084.68)

Conventional Fuel Savings $14,000.00

A. Sensitivity Studies

In the discussion of Section II data input, six cards are described
which contain the data input for: discount rate, inflation rate, down
payment factor, property tax rate, income tax rate and collector area.
To study the sensitivity of life cycle cost to any of these parameters,
it is only necessary to list on each of these cards the starting value of
the parameter, the ending value, then the increment by which the
beginning value is inereased in steps up to the ending value. A dash
() separates the starting and ending values and an "X" separates the
ending value and the increment. For example, to study in the sample
problem the sensitivity of life cycle cost to collector area variations from
30 m2 to 60 m2 in increments of 5 m2 the card should read "30.-60.X5."
rather than "48.28" as in the sample problem. The summary output table
will now contain the results of all seven cases. Table 14 is an example.
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TABLE 14. SUMMARY OUTPUT TABLE

Vbll'[( PROBLLN SINNINGMAN , ALABARA

SURNARY

SINARINGHAN, ALABANA

INFLATION RATC
R T S st . OOuUNPAYMENT. . . . .
PROPLRTY TAX RATE
- —— - ——— e e -~ - -INCONE-TAR MATE — —
COST PER $SQ. WETER
——— B 0N DS CAGE VAN T 35-SHE-COLECTON AR A, GJI/VR

(14 VARY PERCHT ToraL ACTUAL COsTY PRESENT vaL Ccost LIFE CYCLE CoOST?
" LoAD LoD sivac - CHVAT — -SHMVAGC — - CMVAC —PRESENT acTuaL
B0.0- $3.878 - 5600 - 2029241 13001917 i43vie 20000:.00—2006:02 10718.30
35.0 S8.S52t 61.80 ST7005.02 63002.%9% 16981.90 20000.00 3058.10 15917.87
00.0 e3.5% 6.5 %e29% .13 16902.73 20000.00 - 3097.27 1e700.3%
T .0 S7,.52% T1.30 e5067.0% 16979.06 20000.00 3020.9% 17138.00
S3.0 Th.22% T5.21  e5758.20 718601 20000.00 —2003.8% 17208.29
. $S.0 Te.sen 78.65 NS927.90 63002.%% 17e22.18 20000.00 2577.82 17074.59
80 - FT0——8106% - N1 0] G300 776502 20000:.00 - — 223%:60 - 16606000

« «mN-

oct. 2, 1979

SAVING;
LL LTS

LIFEC CYCLE FuEL cosTy

PRESENT aACTuaL annuaAL

10613.95 33035,.27 2% .M
11703.60 36067.00 137s.73
1260113 3% 08.13 1se7.17
15303.17 83536.60 1586.09
18288,18 88870.9% jev3.12
I188% .77 80%26.00 inme.m
15871.90 088738.03 jerv.%2



B. Plot Capability

An x-y coordinate system piot capability is provided to display the
results of a sensitivity study. In tiie Section II data input shown in
Figure 6, there is a zero in Column 7¢. This indicates no plot is desired.
When a sensitivity study is done for one of the six variables just
described, then plots may be desired. Table 15 defines what plots result
from inserting either a 1, 2 or 3 in place¢ of the zero in Column 75.
Figures 13 and 14 are examples of plots for the sample problem with
collector area as the sensitivity parameter. Only one of the six sensitivity
variables can be plotted in a single execution of the program.

C. Listing of Input Data

If a listing of the input data is not required, insert a "1" in
Column 55 of the first card in Section II. See Section III.A.2. for the
discussion of inputing the first card in Section II.

D. Life Cycle Savings

Life cycle savings will not be computed if a zero is inserted in
Column 65 of the first card of Section II input.

E. When to Inflate

Costs in the first year of the analysis will not be inflaied if a "1"
is input in Column 70 of the first card of Section Il input. Normally,
i.e., with a zero in Column 70, first year costs are inflated. Whether
or not first year costs are inflated is a matter of convention.

F. Tax Credits for Energy Conservation

Federal and State tax credits for energy conservation effectively
reduce initial system cost. Therefore, in the user problem, the amount
of credit can be deducted from acquisition cost befrre input to the

program.

G. Collector Performance Parameters

The user may desire to use different values of F'chx and F'RUL in

the GFL method or the percent solar fraction may be known. To use
different collector performance parame!ers, it is necessary to insert one
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TABLE i5. PLOT RESULTS FOR 0, 1, 2, AND 3 IN CCLUMN 75

Value in Column 75 Plot Obtained
0 No Plots
__ Solar System
Actual
1 Cost
Conventional System
Sensitivity Variable
Solar System
Present ——
Value
2 Cost / Conventional System

Sensitivity Variable

Plots of both actual cost and present value cost, i.e., equivalent

to "1" and "2"




100.00 —

PRECENT LOAD COVERED X10° 1 1 1
§ ACTUAL COST OF THE SHVAC X 103 2 2 2
3
90.00 ACTUAL COST OF THE CHVAC X 10 3 3 3
80.00 —

70.00

60.00

50.00 |—

PERCENT LOAD - ACTUAL COST

40.00 —

30.0 -

20.00 —

10.00 1 | 1 | 1 | 1 | 1 | 1 ik L |

30.00 34.00 38.00 42.00 45.00 50.00 54.00 58.00
COLLECTOR AREA

Figure 13. Performance and cost as related to collector area.
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100.00 —

| PRESENT VALUE COST OF THE SHVAC X 10° 3 3 3
PRESENT VALUE COST OF THE CHVAC X 10’ 2 2 2
90.00 |
80.00 —
70.00 |—
w w-m pa—
=)
-l
< &
>
-
& 50.00 |-
@
E —
40.00 —
30.00 |—
20.00 jud. 2 2,
1 5 1
1o'm 5 1 L 1 l ] l 1 J 1 l | I | L A l
30.00 34.00 38.00 42.00 46.00 50.00 54.00 58.00 62.00
COLLECTOR AREA
Figure 14. Present value cost as related to collector area.
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additional card as the new last card in the deck, i.e., following the
previous last card with the zero in Column 4. On this new card there
should be an "F" in Column 1 followed by the value of F'Rra in Columns
2-11 and the value of F'RUL in Columns 12-21.

If the percent solar fraction is known, a different single new card
should follow the previous last card with a zero in Column 4. This card
shouid contain a "P" in Column 1 followed by the percent solar in
Columns 2-11.

VI. PROGRAM DOCUMENTATION

Formal computer program documentation to the standards of the
Marshall Space Flight Center's Computer Services Office exists in
Reference 8. The key features of the SHCOST computer program from
a user's standpoint are described here.

A. Definitions

Discount Rate (or Cpportunity Cost) — the rate of return foregone
on the next best alternative investment.

Present Value Cost — future cash flows which have been converted
to present day dollar values by application of a discount rate.

Actual Cost (or Real Year Cost) — the dollar value of a cost at the
time it is incurred.

Life Cycle Cost — the total of all relevant costs (either in present
value of actual dollars) for acquisition, maintenance, and operation of a
system over its useful life.

Life Cycle Cost Savings — the net savings (either in present value
or actual dollars) obtained by operating a solar heating system rather
than a conventional system during the period of analysis; or mathematically,
the life cycle cost of the conventional system minus the life cycle cost of
the solar system.

B. Equations

The following terms may apply to either the solar heating system
or the conventional system, depending on the user problem. The basic
mathematical expression for present value (PV) is defined.
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Acquisition
PV = 1
where
I = initial acquisition cost incurred for purchase, delivery,

integration and installation of the system. With debt
financing I becomes simply the downpaymeut.

Building Modifications
PV = BM
where
BM = initial, one-time cost for puilding modifications.

Net Replacement and Repair

N

NRR.
PV = _]_].
i=1 (1+d)
where
NRR]. = net replacement and repair cost in year j.
i = 1 for first year of analysis and j = N for last year
N = period of analysis in years
d = annual discount rate
Maintenance
- j
e \1#d
i=1
where
M = maintenance cost in the first year of system life
i = general inflation rate
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Conventional Fuel Cost

. j
_ 1+e
PVepe = FZ<1 +'E)
i=1

where

F

conventional fuel cost in the first year

e conventional fuel price escalation rate

)i

initial total system acquisition cost

Property Taxes

N

3 1+

PVpr = tIZ(Hd
j=1

where

—
I

—
I

property tax rate which when multiplied by I gives first
year taxes

g\_g ded Income

PV = -(1-DY Slt‘l)N———Zﬁl—
d(1+d)

where

t = income tax rate

Y = annual gross revenue
Insurance

Py a pilIEl = d)NN’ :

d(1+d)

where

P = first year insurance premium
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Salvage

where

S = salvage value of system at end of period of analysis

Loan Payments

(1+d)N—1

PV = PMT N
d(1+d)"

where
PMT = yearly mortgage payment

Property Tax Credits

PV = - PvPT t

where

PVPT = present value of property taxes

Maintenance Expense Credits

PV = —PVMt

where

PVM = present value of maintenance expenses

Depreciation Credit

i a-s) ()N -1

PV
N dc+a)N
Loan Interest Credit
S MmB.2
voe i)
(1+d)

j=1
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where

MB]. (mortgage balance) = MBj-l " (PMT-MBj_llL)
£ = loan interest rate

Conventional Fuel Cost Credit

PV = - PVCFC t
where

PVCFC = present value of conventional fuel cost

C. Flow Chart

A flow chart of the program is presented in Figure 15 and a brief
description of the function of each subroutine follows Figure 15.

D. Listing

A complete program listing is presented in Appendix B.

44



S

SOLMAN
1 R 1 31 3 % | S | = g B
SUNRIZ LIFCYC POSAVE| |[NFLATE| |AMORTZ WBSIN CALLID| |CSTDTN || DIVVY ko] LOAD PVAC RESULT| |CSTDTO| |CONCST | |SOLCST
—+—
PAGES GFL SKALE | |[PLTDARY| llm.‘l’ IFPRNT
) '_.I
y
Fﬂtﬁq PLOTS GE! PAGES
kf »
CYPHER TAXCST| NERG DEPINC \'/ ITOTALS [‘Tm
1
LMK

Figure 15.

SHCOST flow chart.
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ACCNO

AMORTZ

CALLID

CONCST

CSTDTN

CSTDTO

CYPHER

DEPINC

DIVVY

ENERGY

LIFCYC

IFPRNT

GFL
NETREP

LEGEND
NFLATE
PLOTS

PLTDRV

POSAVE

PROJID
PVAC

Called by CALLID. Gets runs account number for
plot.

Called by SOLMAN. Computes the annual load
payment.

Called by SOLMAN. Calls system routine projid to
get the run's project ID and accno to get the run's
account number.

Called by SOLMAN. Calls SBLNK, DEPINC, SALVAG,
TOTALS NETREP, ENERGY and TAXCST. Computes
cost for conventional system.

Called by SOLMAN, calls CYPHER. Reads cost inputs.

Called by SOLMAN, calls IFPRNT. Displays cost
inputs.

Called by CSTDTN. Reads and decodes cost inputs.

Called by CONCST and SOLCST. Computes deduction
for commercial owner. Depreciation, rental, operation
expenses and maintenance figure in computations.

Called by SOLMAN. Calls GFL and LOAD. Ini‘ 1tes
each case computation.

Called by CONCST and SOLCST. Computes energy
cost. Cost for each type of fuel or energy source
per year are escalated here.

Called by SOLMAN. Computes life cycle cost.
Called by CSTDTO. Prints cost inputs.
Called by DIVVY. Calls TABLE. Sizes solar system.

Called by CONCST, SOLCST. Computes net replace-
ment cost and maintenance cost.

Called by PLTDRV. Displays plot labels on CALCOMP.
Called by SOLMAN. Inflates cost input.

Called by PLTDRV, calls SKALE. Plots data, draws
grid.

Called by RESULT, calls PLOTS, LEGEND. Establishes
labels for plots.

Called by SOLMAN. Computes which year positive
savings will occur and by how much.

Called by CALLID to get runs project ID for plot.
Called by SOLMAN. Totals yearly results

Figure 15. (Continued)



RESULT

RFPRNT
SALVAG

SBLNK

SKALE

SOLCST

SOLMAN

SUNRIZ

TABLE

TAXCST

WBSIN

LOAD

Called by SOLMAN, calls RFPRNT, SBLNK, PLTDRV.
Prints calculated results, generates plot data.

Called by RESULT. Prints result data.

Called by CONCST, SOLCST. Computes SALVAG
values.

Called by CONCST, SOLCST, RESULT, PVAC.
Clears memory.

Called by PLOTS. Scales plot data.

Called by SOLMAN, calls SBLNK, DEPINC, SALVAG,
TOTALS, NETREP, ENERGY, TAXCST. Computes
cost for solar system.

Main routine, calls CALLID, WBSIN, CSTDTN, DIVVY,
AMORTZ, NFLATE, CSTDTO, LIFCYC, PVAC, RESULT,
POSAVE, SUNRIZ, CONCST, SOLCST.

Called by SOLMAN. Displays a summary of every case.

Called by GFL. Contains data for each sight, liquid
and air solar system.

Called by CONCST, SOLCST. Computes total cost
result for each year of each cost input, and adds
those to total cost.

Called by SOLMAN. Read data for WBS dictionary
structure.

Called by DIVVY. Loads cost data for storage.

Figure 15. (Concluded)
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.
aske,s - =
SRG-U00IN SLT3R1 10701779 20:%6:10
SHeCOST,1Rc22
CALL 7O SECURE NOT NECCESSARY ALL FILES ARE CATALOSUED A
GADD,P ASSIGN. B o
aASG.A SHeCOST.
aXQT SHeCOST.SHCOST
SAMPLE PROBLEM
2 __11.0 SOLAR SYSTEM LC COST 2 6 T 1518 8 9
3 21.1 ACQUISITION 18 19
8 181.1.1COLLECTOR. D, o
5 191.1.20THER COST ELEMENTS
3  61.2 MAINTENANCE
e T1.3 CONV. FUEL cosT
8 151.% LOAN PAYMENTS __ . ~
9 181.5 LOAN IWTEREST CREDITS
1u 8l.6 PROPERTY TAXES
11 " 91.7 PROPERTY Tax CREDI TS
12 1012.0 CONV. SYSTEM LC COST 107
13 = 1n72.1 ConvV. FUEL cosT o o N
1s
ST 1S T T T zo 1580 165.70 18 16 1 105.¢ 0 0
16 Ul
i7 0.06
18 Uel
19 ¢.027
SN e | S ey | St w -
21 4R, 28
2z 6
23 <31
24 T
28 &
SISECEN L. T i -
' 15 .
28 s
29 29.
30 .09
51 19
32 2000.00
i3 io?
38 1000.00
35 .1
36 0
NORMAL EXIT cPU: 3e7 SUPS: 2987 MMILLISFCONDS)

4X0T SHeCOST.CuST
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SAMPLE PROBLEW ST
¥8S DICT IONARY
1 1.0 SOLAR SYSTEW LC COST
2 1.1 ACQUISITION
18 1.i.1 <TOLLECTOR
19 1.1.2 OTMER COST ELEMENTS
& 1.2 __MAINTENANCE
1.3 Conv. FUEL CoST
. 1S _L.8 _LOAN PAVRENTS :
18 1.5 LOAN INTEREST CREDITS
.8 1.6 PROPERTY TAXES ]
® 1.7 PROPERTY TAX CREDIVS
AUl _2.0____COWY, SYSTEM LC COST
107 2.1 Conv. FUEL COS1T
o
- ] - o
‘o )

oci. 1, 1279
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BIRMINGHAM, ALABAMA — — 77 0CT, 1, 1979 16.1.2

ooo‘-cco.ooooooo‘oo.u.ootoooo.otooooaoouoiooooooooodo.obooooooocoooooooootocnooooo-ooooooooooouoooooooooocoooooooo..ooooooocoo
THIS HEATING VENTILATION AND COOLING ANALYSIS

WILL COVER "20 YEARS BEGINNING WITH 1980 AND
ENDING WITH 1999 ) o o _ o

THE DISCOUNT RATE 10 BE APPLIED To THE ANALYSIS [§ =--= 10.00%

THE INFLATION FACTOR TO BE APPLIED TO THE ANALYSIS IS- 6.00"
0‘0‘.0.‘.O.‘..‘...O“...‘.O‘.“.....‘.‘.0‘.0..‘0.00...........‘0....0‘0.0.‘00.....00.00..‘..‘0..000.0.000...0..“.00.0...000.0‘.00




SAMPLE PROBLEM TRMINGHAN , ALABAMA ’ ocr. 1, 1979 16.1.3

I I R R PR R PR S 2T R R 22 R FYT T 11 2] .“.“. 0000098000000 0C 0800 0000000008900 000000080000 ¢0 0000090000008ttt tctotsted
_LISTING OF _COST_DAVA INPUT

1.0 SOLAR SYSTEm LC COST
1.1 CQUISITION
1,2 MAINTENANCE
1.3 _CONV. FUEL COST .
1.4 LOAN PAYHENTS
1.5 LOAN INTEREST CREDITS
1.6 PROPERTY TAXES
1«7  PROPERTY TAX CREDITS

1.1 ACQUISITION
lelel COLLECTOR

ANNUAL LOAD 105.60 GJU/YR

PERCENT LOAD COVERED = 70.00%
s INITIAL COST = 8000.00
o 1ele2 OTHER COST ELEMENTS L , Y
w INITIAL COST = 2000.00
DOWNPAYMENT wILL BE  10.00% OF TOTAL CoOST -
1.2 MAINTENANCE
B COST PER YEAR = 100.00
1.5 CONV. FUEL COST
B o _ANNUAL FUEL COST = 300.01
ESCALATION FACTOR = 10.02%
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|

MARKET INTEREST
ANNUAL PAYMENT

YARKET INTEREST
INCOME TAX RATE
YEAR OUTSTAND
1980 _
1931
1982
1983
1984
1985
1986

AMPLE PROBLLM

1.4 LOAN PAYMENTS

1.5 LOAN INTEREST CREDITS
1.6___ PROPERTY TAXES___

1.7 PROPERTY TAX CREDITS

- 1992

1987
1988
1989
1990
1991

1993
1999
1995
1996
1997
1998
1999

SROPERTY TAX RA
ASSESSED VAL UE

3ROPERTY TAX RA
INCOME TAX RATE
ASSESSED VALUE

0Ci. 1, 1979

RATE = " .00%
= 985.92

RATE = 9.00%
= 30.00%
ING MORTVTGAGE VALUZ
9000.00
8824.08
8632.33
8923.32
8195.50
7947.18
7676.51
7381.47
7059.89
6709.36
6327.28
5910.82
S456.88
4962.08
4822,75
3834.88
3198.10
2495.65
1738.3%
904.51

2.00%
10N00.00

TE

TE 2.00%
3n.00t

10nN00.00

16.1.%



SAMPLE PROBLEw "T "BIRMINGHAM , ALABAMA 0CTe 1, 1979 16.1.5

‘Pt ss st ‘.‘.‘......O‘.O...‘........ LR A A A d i L A L I Y T SS90 000000 0SS SRR ORROOOPREPEOINS

PO B . . LISTING OF_ COST DATA INPYT
2.0 CONV. SYSTEM LC COsT
el _ CONV. FUEL COST ) , ¥

2.1 CONv. FUEL COST _ - .
ANNUAL FUEL cost = 1000.00
e . ® . ESCALATION FACTOR = 10.002
(5]
(4} =
- — ————— . —— o — - —com — — [ -




SAMPLE PROBLEM BIRMINGHAN , ALABAMA T ’ ’ oct. 1, 1279 16.1.6

-

....‘.‘.‘““.“‘..‘..““..‘..‘“"0“..“.‘....“..‘...‘..““..0............‘...“0‘.“‘0..Ot..00.‘....00.....O“.......‘..‘.....‘
1.0 RESULTS FOR SOLAR SYSTEM LC COST

) o B 1.1 ACQUISITION
COSTS OVER THE 20 YEARS OF THE ANALYSIS

THE DOwN PAYMENT = 1000.01
10.00% OF THE TOTAL COST

_____ e . _1e2 _MAINTENANCE -

COSTS OVER THE 20 VEARS OF THE ANALYSIS

PRESENT VALUE = _1386.69 o e _ -
ANNUAL COST ~ =~ 1e2.88

ACTUAL COST = 3899.27

= PRESENT VALUE AND ACTUAL COSTS BY YEAR B o ?g
S~
YEAR  PVCOST  ACTUAL ] L ) ‘ 3&,‘
1980 =~ 96.36 ___ 106.00 = e e : o ~
1981 92.86 112.36 ©
1982 . 89.86 = 119.10 . ) i Qg
1983 86.23 126.25 23
1984 ___ 83.09 133.82 - i o ~
1985 8u.07 181.85 yﬁ
1986 77.16 10.3%¢ - L i
ive7 78.35 159.38
1988 T1.65 168.95
1989 69.08 179.08
1990 66.53  189.83
1991 68.11 201.22
1992 _61.78 __ 213.29 _ —
1993 59.54 226.09
1994 57.37 239.66
1995 §5.29 258,.uU8
1996 53.28 26°.28
1997 5i.34 285,83
1998 49.47  302.56

i99% 8i.67 J2u.71




SAMPLE PROBLEN = 7 "BIRMINGHAN ; ALABAMA - octi. 1, 1979 1617

s L sus e . N 1.3  COW. FUEL coOSTY
COSTS OVER THE 20 YEARS OF THE ANALYSIS

PRESENT VALUE = 600015 _
ANNUAL COST = 708,78
_ACTUAL_COST = 18901.21 _ T TSN

PRESENT VALUE AND_ACTUAL COSTS BY YEAR

YEAR PVCOST __ _ ACTUAL
.- 1980 _300.01 330.0) = "
1981 300.01 363.01
1982 _300.01 399.31
1983 300.01 039.26
1988  300.01 _ 883.16
1985 300.01 $31.48
1986  300.01 __ _S8%.63 == _ S T
1987 300.01 683.09
@ _ 1988 300.01____ 707.40 )
1989 300.01 778.10
1990 _ 300.01  855.96 — = i =
1991 300.01 941.55
1992  300.0)  103S.%) e e e en
1993 300.01 1139.28
1998 300.01 _  12%3.21 i ] -
1995 300.01 1378.53
1996 _ 300.01 _ 1516.38 Y
1997 300.01 1668.02

1996 300.01 __ 1834.82
1999 300.01 2018.30




SAWPL BLEM BIRMINGHAM, ALABAMA Tt ocr. 1, 1379 " 16.1.8

o . T LOAN_PAYMENTS

COSTS OVER THE 20 YEARS OF THE ANALYSIS

PRESENT VALUE = 8393.68

ANNUAL cost e 985.92

ACTUAL COST = 19718.36 i o L .
PRESENT VALUE AND ACTUAL COSTS BY YEAR

_YEAR _ PVCOST __ ACTUAL _ -

_198¢ 896.29 985.92 L e R
i981 8l4.81 985.92

1982  740.73 2~ 985.92 N
1983 673.40 965.92
1984 612.18  985.92 = _ -
1985 556.52 985.92
__198¢ 505.93 985.92 e R
1987 459.98 985.92
® 1988 #18.13  985.92

1989 380.11 985.92

1990 345.56 985.92 G = _ <
1991 318,14 985.92

1992 285.59 985.92
1993 259.62 985.92

(1998 236.02 = 985.92 _ I maen s B s kR
1995 218.56 985.92
1996 _195.06 = 985.92 . - . =5
1997 177.33 985.92

1998 = 161.21 = 98S.92
1599 196.55 985.92
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1.5
COSTS OVER THE 20 YEARS OF THE ANALYSIS
PRESENT VALUE = 1637.07
ANNUAL COST = 192.29
ACTUAL cosT_ = . 3215.51

PRESENT VALUE AND ACTUAL COSTS BY YVEAR

YEAR PVCOST ACTUAL

198L 220091 243.00

1981 196.90 238.25
1982 175.1i _ 233.07

1983 155.308 22T7.43

1v88  137.40  221.28

1985 121.12 218,57
_1986 _ 106.36 __ _20%.2T __ _ ___ __

1987 92.97 199.30

1988 80.8%  190.62

1989 69.8% 181.15

1990 170.8%

i991 159.59
4992 w2.68  aaT.3N

1993 133.98

1998 28.59 119.81

1995 22.53 i03.54%

1996 17.06__ _ 86.2%

1997 12.12 67.38

1998 7.66 _ %6.83 .

1999 3.63 28,82

T BIRMINGHAM, AL ABAMA

LOAN INTEREST CREDITS

ocT.

1979

".l.’

R -y



SAMPLE PROBLEM "BIRMINGHAM, ALABAMA ' i e ) ocr. 1, 1779 16.1.10

.o m——— e —— —— . e . e e o . — -

o L o i 1.6 PROPERTY TAXES
COSTS ovER THE 20 YEARS OF THE ANALYSIS

PRESENT VALUE = 2773.38 B _ _
ANNUAL CoST = T 325.76
ACTUAL COST = 1798.58 e aeesn
PRESENYT VALUE AND ACTUAL COSTS BY YEAR
YEAR_ _ PVCOST  ACTUAL -
1980 192.73 212.00 ) L e _ . )
1981 185.72 228,72
1982  178.97 = 238.20 S - -
1983 172.%6 252.50
1984 166.19 267.65 o
1985 Ti60.18  283.70
__1986 154,32 300.73 -1 1 I
% 17987~ 1s8.71 318.77 .
o 1988 183.30 337.90 o B )
iv69  T138.0% ° 358.17 o7 I
_ 1990 133.07 = 379.66 N - - . i
1991 128.23 402.8%
1992 123.57 826.59 R e o N
1993 119.07 §52.18
1994 118,78 §79.31 o
“199% T 110.57°  S0s8.07 )
1996 106.55 538.55
1997 102.68 570.87
1998 98.94 605.12

T19%% 95.3% eai.n3y — T o T -
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SANPLE PROBLEW

o SIRAINGHAN, ALABANA —

cOosiS OVER THE
PRESENT VALUE
ANNUAL coST

ACTUAL_cOST

PRESENT VALUE

o ) R PROPZARTY TAX CREDITS

20 VEARS OF THE ANALYSIS
832.01
97.73
_. 2339.56

AND_ACTUAL COSTS BY YEAR

YEAR_ PVCOST ACTUAL
=AY Sl82 6360 "
i981 $5.72 67.82
1982 ~~  53.69  71.86
1983 S1.76 75.75
1984 _89.86 __ 80.29
1985 48.04 85.11
1986  %6.30 = 90.22 e s i -
1987 88,61 95.63
1988 82,99 101.37 _ . - —
1989 9l.683 107.85
1990 . .39.92  113.90 -
1991 38.07 120.73
_19%2 37.07 127.98 e e aaseoio o
1993 35.72 135,65
1998  34.82 183,79
1995 337 152.42
1996 = 31.97 = 161.57 e o : =
1997 30.80 171.26
. 1998 = 29.68  181.5% = —— 2
1999 28.60 192.43

o

ocT.

1, 1979

16.1.11
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SAWPLE PROBLEN ‘BIRMINGHAN , ALABANA oci. 1, 1279 16.1.12

1.0  SOLAR SVYSTEM LC CoOST
THE PRESENT VALUE COST OF THE SYSTEM® IS--  17036.82 -
THE ANNUALTIZED TOSY OF vihe SvsTeM is-——--—- “2035.78
THE ACTUAL COST OF THE SYSTEM IS ------ -~  85T62.32
COSTS BV VEAR )
YEAR wcosv ACTUAL

1980 2205.51 2327.38 e e o e o

ivel TING 78 — 1380. 3% T

1982 1.80.3° 1438.00

183 ~ 1025.01 — " 1%00.72

1984 978.21 1568.98

1985 T92T.58 1883.27

1986 888,76 1728.15 o L e

1787 885.42 1812.23

1988 809,25 1908.18 L e

i989 775.99 2012.71

1990 795,37 2126,63

1991 TiTO8 T 225u.%0

1992 691.19 2386.19 I e
. M 1]

1994 685.13 2694 .88 o _ o

19957 T T R28.TZ T 2870.%% e

1996 605.86 3062.32 B

1997 " Sé88.%42 "~ 3271.59 ) * T . '

1998 572.29 3500.05

I999 7 s87.38  37e9.51 T T B e




SAWPLE PROBLEN CTT 7T BIRNINGHAW , ALABARA T T ’ oct. 1, 1979 16.1.13

..........“...‘..........‘.......‘..........“.“..‘0..0“....“..........‘...0...‘..‘....0...0.......0...‘...................“...
2.0 __RESULTS FOR CONV. SYSTEM LC COST

2.1 cCoOW. FUEL coST
cgsls OVER THE 20 YEARS OF _I_OQE ANALYSIS

PRLSENT VALUE = ~ 20000.00
ANNUAL COST = 2349.19
ACTUAL Cost = 63002.49

PRESENT VALUE AND ACTUAL COSTS BY YEAR

YEAR PVCOST ACTUAL CoT T -0 0T
“1980 1000.00  1i00.00
1981  1000.00 _ 1210.00
1982 1U0U.CO 1331.00

1983 1000.00 __ 1§6%.10 S e i e =
P o 178% 1000.00 1610.51
r & 1985 1000.00 _ 1771.56 L o

1986 1U0u.00 1988.72

(1987  1C00.00  2183.59

1988 1000.00 2357.95

1989 ___1J00.00 2593.78 . o v e

1990 1000.00 2853.12

1991 1000.00  3138.83

1992 15C0.00 3052,27

1993 1000.00 _ 3797.S50 S

1998 1000.00 Wi77.25

1995 __ 1J00.00 __ 4594.97
1996 1.00.00 SO58.a7
1997 1000.00 5559.92
1998 1J00.00 6115.91
1999 1000.00  6727.50




SANPLE PROBLCR BIRMINGHAN , ALABAMA s e i ACT. 1, 1979 16.1.18

2.0 CONV. SYSTEM LC COST

THE PRESENT VALU_ COST OF THE SYSTEM® Is--  203)0,00 _
THE ANNUALTZED COST OF THE SYSTEM IS—-=-- 2in9.19
THE ACTUAL COST OF THE SYSTEM S ~~ccecee- 63032 .49
cOSTS BY VEAR ’
YEAR PUCOST ACTUAL
1980 10/00.00 iog.,00
i98T 1300.00 12i0.00
1982 1000.00 1331.00 .
1988 ~ 100C.00 ~ jees.io
| 198y = 10V00.00 _ 161C.51 -
1985 1100.00 1771 .56
1986 1 000.00 1988.72 —_ . — _—— .
1987 — ivo0.00 2183.59
1988 1G0U. 00 2357.95

1969 1U00.00  2/e3. e T T - i FE e
1990 _ 1000.00 _ 2853.12 ) - L L i
1991 1000.00 ~ Ji38.43

1992 1003.00 52,27

i%Y T 1o00.00  37e7.%0 T T
‘ - 1998  1000.00 177,25 - - -
! 1995 10U00.00 S99 .97

1996 1U00.00 SOSN .47

1997~ T 1(00.00 ~ s889.92 ’ - - po
1998 1000.00 $115.91

1999 1000.00 6727.50

000000000 000000000000000000000000000000000000080000000000000000000000000000v00000000000000000000000800000000000000000¢000000000000¢
LIFL CYCLE CGST SAVINGS

PrReESENT = 29i5.18
ACTUAL_ =_1128.17 = s -
ANNUALTZED s 382.82
THE PRESENT VALUE FUEL SAVINGS = 13999.85
THE ACTuAl FUEL SAVINGS = a8i0l.28
TME ANNUALIZED FUEL SAVINGS = 16,82




SAMPLE PROBLLM o 77 TBIWMINGHAW .  ALABANA oct. 1, 1379 16.1.15

000NN INRE0000EIN0O ST E0000000EOIOON00 000N 0 0000000000000 000000000000000 0008000000000 00000000000C0000000000090000000000000¢
IN YEAR 1985 POSITIVE SAVINGS sILL OCCuR BY

AN AMOUNT OF 25.79 IN TERMS OF PRESENT v.LUE*DOLLARS
IN YEAR 1985 POSITIVE SAVINGS WILL OCCU? BY
AN ANOUNT OF %1.53 IN TERWS OF ACTUAL DOLLARS

CUMULATIVE SAVINGS BY YEAR ) _ )
YEAR  PRESENT VALUE SAVINGS ACTUAL SAVINGS

1%0  -1206.67 -1227.3%
1982 -1827.8% -1508.68
17983 -1852.85 -1581.30
1984 -1827.06 -1399.77
1°85 o =135%.65 _ =1371.%8 ) .
1986 -1239.81 -1196.91
l'.' —— ‘lo..o." _ -815.56
I'll -898.n8 -365.79
1989 ~6TL.07 215.2%
1950 -815.00 941.73
199% =132.62 _  _1829.36
1992 176.19 2855.44
- 1993 S08.95 8159.10 _ a
199« 863.82 Sesi.Ne
1995 1239.09 7365.85
1996 1633.23 93s8.00
4997 _208s8.80 00 116%6.32 . o
1998 2872.52 iv2eZ "¢
1999 _ 2915.18 172%0.17




SAWPLE PROBLEM T "BIRMINGHAM , ALABAMA T T ) ocT. 1, 1979 16.2.16
SUMMARY
Tt T T T T T T T T T T BIRMINGHAM, ALABAMA
o . _DISCOUNT RATE_ _ = 10.00%
INFLATION RATE = 6.00%
L L DOWNPAYMENT = 10.00%
PROPERTY TAX RATE = 2.00%
S o A ~ INCOME TAX RATE = 30.00%
COST PER SQ. METER $165.7)
_ __FOR_THIS CASE, VARY IS THE COLECTOR ARZA. GJ/YR
SECT  VARY PERCNT TOTAL ACTUAL COsT  PRESENT VAL COST LIFE CYCLE COST SAVINGS LIFE CYCLE FUEL COST
NO _ LOAD  LOAD  SHVAC _ CHVAZ _ SHVAC _ CHVAC _ PRESENT ACTUAL  ANNUAL  PRESENT ACTUAL  ANNUAL
1 88,3  70.00% 73.92  45762.32_63002.39 _17084.82 20000.00 _ 2915.18 17280.17 382.82 13999.85 84101.28  1684.t
NORMAL EXIT CPU: 2836 SUPS: & 8872 (MILLISECONDS)
(=] — e e | o SN B STt ST F— = e i s U
[=>]
wFIN T e _
L4

R AT ETN 1T TERRI Ta ey



APPENDIX B
SOURCE LIST

67




89

l’3C557!9)[?1.5676?)!?30567&10‘?3.5678’0!?!%567!’)!?3'567899!2!!56709012‘!561833]’3'5670’3!2305670?0!2!!5670?0!23‘967890005{0 N3. DO

IHDSeP SHCOST SOURCE LITY

APRY»S A.AMORTZ
FURPUR 27R 3aHY E33 SL73RI 09728777 12:5A:%%



69

SHCOST SOURCE LIST

SHeCOSTI1).ARORTZ

1 SUSROUTINE AMORYZ

2 INCLUDE PARS

3 IS(IRCLI+IRC?.EQ.D) GO YO 230

L] READIB*IRC1sFRR=600) ISUBsCODE+TITLESCOSY

S READ(B*IRC2+ERR=6I0) ISA.ACODE+ATITLEJACISY

] Ceee COMPUTE THE AMORTIZED PAYRENTS AND PLACES OUTSTANDING
7 Ceese MORTGASI ON WUMICHM INTERESY IS PAID IN YEAR (I) IN COST
8 A=COSTI(D)

? N=COST{2)+D.5

10 COST(NYR*1)=COST(3)
it ACOST(NYReL )I=ACOST(3)

12 ACOSTI(NYR*2)=ACOST (8)

13 COSTI(NYR*2)=COST (W)

198 Cese COMPUTE ANNUAL PAYMENTS

15 PAY=AS(COSTINYR*1)/7(1.D-(1.)eCISTINYReL) )eo(-N)))
16 ACOST(1)=PAY

17 00 100 K=2+NVR

18 ACOSTIK)=PAY

1? KK=K~-1
20 COSTIK)=COSTIKK)-(FAY-COSTIAYR*1)*COST IXK))
21 IFCCOSTIK) LV. 1.0)COSTI(KI=D.D
22 100 CONT INUVE

23 WURITE(B*IRCL+ERR=600) ISUB«CODEeTVITLECCIST

28 MRITE(R®IRC2+ERR=600) ISA+ACODE+ATITLE,ACOSY

25 2% RE TURN

2% 0L WRITE(6,601)

27 501 FORMAT(SX+ *ERROR IN ARORTZ®)

28 RE TURN

29 EN)

UATA ISNORED - IN

APRT»S A.CALLID
FURPUR 27R3AHS

CONTROL MODE

E33 SL73R1 09728779 12:58:8)

DAVE 092879
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o

SHCOST SOURCE LIST

SHeCOST(1).CALLID

11 | i 1]

23
DATA ISNORED - IN

3PRT+S A.CONCST
FURPUR 27R3AHN

SUSROUTINE CALLID
CHARACTER+12 N
CHARACTER®A Nl oN2+Es"

CALL
CALL
CALL
CALL
CAaLL
CALL

PLOT(0.0+0.0,-3)
PLOT(ND.0¢10.0¢2)
PLOT(B.5+10.Ns2)
PLOT(R.:5¢).0¢2)
PLOT(0.0:0.Ms2)
PROJID(N)

DECODE(12+100+N) N1oN2
FORMAT(2A8) :

CAaLL
CALL
CALL

SYPBOL12.3¢8.00.2869N1+0.008)
SYRBOL (5.6+8.00.2869N2+0.3+6)
ACCNON)

DECODE(12+,100+N) N1 N2

CALL
CaLL
CALL
CcaLL
CaLL
CAaLL

SYMBOL(2.3¢5.0v.786eN1¢0.0+6)
SYABO0L(S.6+6.00.286eN2:0.0+6)
SCLOCKINI+N2+ErF)
SYABOL(2.3¢8.%9.286eN100.3¢8)
SYPBOL(9.608.M9.286eN200.006)
PLO!(I!.SOO.D.'!'

RETURN

END

CONTROL RMODE

E33 SLT3RL D9/728/79 12:58:08

DATE 092879
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T4

SHCOST SOURCE LISV

SHeCOSTI1 ) .CONEST

1 SUSROUTINE CONCST

2 IRCLUDE PARS

3 C COST DRIVER FOR COSTING CONVENTIONAL SVYSTER

@ IRCi1=102

s Ceeos TOTAL COSTS INTO UPPER LEVEL

[ CALL ToTAlLS

7 IRCI=133

] CALL TOoTALS

L ] Irci=100

11 CALL TOoTaLS

11 C WNETREPLACERENTS

12 IRC1I=105

13 IRC2=13%6

| L] CALL NETREP

13 IwCi=197

16 Cese COMPUTE ENERSY COSTS BY YEAR TOR PvY AND FOR EACH SUBLEVEL
17 CALL EVERGY

18 IRCLI=109

1? IRC2=1)8

20 IRC3=1118
21 IRCe=113

22 IRCS=11y

3 Ceee COMPUTE COSYS OF TAXES AND ODEDUCTIONS “RON TAXES
28 CALL TAXCSY

25 mci=11d

26 IRC2=0

2 Cse¢ CORPUTE DEPRECIATION DEDUCTIONS N9 ADDED INCIRE
28 IRC3=113%

29 InCcac=L1s

30 IFCICOR .EQ.1) CALL DEPINC

3l IRCL=112

32 Cee® CONPUTE SALVAGE VALUE ATTER N TYEARS OF ANALVSIS eee
33 CALL SALWYAS

3 1% IRCiI=101

35 Ceses ADD ALL SUBLEVELS FOR YHME TITAL PY AND AC

36 CallL PVaC
37 RE TURN

30
DATA ISNORED - IN CONTROL MODE

IPRT ¢S A.CSTOTH
FURPUR 27R3ANG E33 SL73R1 09728779 12:5A251

OACE 072879

PAGE
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SHCOST SOURCE LISY

SHeCOSTI(1).CSTUTN

Cees
Ceese

neo

c
20

220

SUSROUTINE CSTOTN

INTEGER CNT

COMMON/NELT/ELATE

COMMON/GFL27 XSTARTXSTOP»XSTEP

INTESER TYPE

INCLUDE PARS

CORMONZ INPUTS/COSTINI(200.3)
EAD DATA IN FOR EACH W8S BLOCK WMICH REQUIRES COIST DATA
EAD NYR START YEAR AND DISCOUNT RATE
DISCOUNT RATE DISC SHOULD BE INPUT AS DECIRAL FRACTION NOT AS %
ICON = 1 I MVACS ARE COMMERCIAL ELSE ICIm = 0O
CHECK NYR AGAINST IYR IN PROC PARS BEFORE XxQV
DATOPY = | TOR COSY DATA OUTPUT SUPPRESSION

FLATE-INFLATION RATE EXPRESSED AS FRACTION

10SC=) INDICATES DISCOUNT RATE IS NOMINAL(WARKET) RATE AND
DISC WILL HAVE THE INFLATION RATE SUBTRACTED FROM IV

I0OSC NOT = O INDICATES DISC IS REAL RATE

INRGY=1 INDICATES ANALYSSI IS CORMPARISON OF ENERGY COSIS AND IC1
AND IC2 CONTAIN COSTS ALREADY CORPUTED T9O BE USED SOR SYSFTEM COSTS
IN LIFE CYCLE COSTS

ILECY=1 INDICATES LIFE CYCLE COSTS ARE REQUESTED

IDISC=1 INDICATES INFLATION RATE IS TO BE APPLIED

ASTER TME TIRST VYEAR,...IDISC/=7 1 INDICATE TIRST YEAR INTLATE
e READ NYR START YEAR DISCOUNT ARND INFLATION FACTORS

CONTINUE

READI(S+110) NYRo IYRSToCSTPSRHeCLYPRA;LCNoLOAXLOAD
¢sICORIATOPTIDSCe ILFCY,LIDISC

e, IPLOTS

CALL CYPHMER(DSSTRY«NSSTOP+DSSTEP)

CALL CYPHERIFTISTRTFTISTOPCTSTEP)

CALL CYPHER(DPSTRT DPSTOP DPSTEP)

CALL CYPHER(PTSTRTYPTSTOPPISTEP)

CALL CYPHER(TSTARTTSTOPTSTEP)

CALL CYPHERIXSTARToXSTOP +XSTEP)

0S = DISC -~ DISCOUNT RATE
FT = FLATE - [INFLATION RATE
DP = DUNPRAYT - DOUNPAYRENT
FORRAT(215+F10.0¢315+F10.00715)
IPLTOP=1

IFIDSSTEP .NE.O0.0) IPLTYOP=2

IF(TVYSTEP.NE.N.Y) IPLYOP=3

IF(DOPSTEP.NE .0.0) IPLTOP=N

IS(PTSTEP.NE.D.N) IPLTOP=S

IF(TSTEP.NE.O0.O0) IPLTOP=$

ITI(NYR .GT, IV) 30 YO 32

IF (DATOPY .NE. 1) DATOPY =0
IBLK=MLOCK ® 0OF DAVA 7O FOLLOW

CALL SBLNK

READ(S.,111) ISLK

IFUIBLK.EQ.0) GO TO 979

nNUn=0

IFCIBLK .GV oIS 7T AND . IOLK.LT . IC1.0R.IBLK .GV .IC16) GO TO 1
IFUIBLK.GY.103) GO YO 2n)

GO TO (2001000 102801020020+2Ce2009301¢2¢20020020 ) IBLK
GO VO (2201 elel1o20001¢2923¢20¢2¢%30102¢2)¢20¢2))¢18LK-1T0

DATE 032877
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SHCOST SOURCE LISY

sé
57
58
59
60
61
62
63
(1]
63
L1
67

3 NUR=NURe]
2 NUR=NURe1
| NUK=NUNe1

IFCISLK EQ,IS5.0R.IBLK.EQ.ICS) GO VO 20
READ(S+500) (COSTINCIALK.IEDoTE=1+NUR)
50y FORRATY)
GO T0 2)
28 CONTINUE
Ceee SET INDEX “OR READING CARD ON F10.0
N=1
n=10
Ceese LOOP FOR ICRDS NUMBSER OF CARDS IA THIS BLOCK
AA=(I(NYR-1)71D )1
00 30 I=1.AX
Ceee READ [°T4 CARD
READ (5+112) (COSTIJ) e Jd=NeR)
12 FORMAT(1D%8.2)
Ceess CHANGE INDEX FOR NEXT CARD
N=PMel
Az=ARe10
30 CONTINUE
Ceees URITE DATA ON DIRECY ACCESS
I Tuwo=L1
1A=L 2
READ(B IBLX+ERR=6DD) ISUBCODETITLE
URITE(B®IBLK+ERR=600) ISUR.CODESTITLE.COST
[ 4 READ WEXT BLOCK .
G070 20
32 URITE(G938)
svToP
38 FORRATC(LM1. "NUASER 0 YEARS 9F BNALYSIS EXCEEDS THE PARARE FER®.
¢* 1Y. UPDATE 1Y OR CHANGE TME NUMBER OF YEARS FOR ANALYSIS.®¢/»
*°THIS RUN UAS SELF TERNINATED.®+7)
111 FORRMATI()
600 WRITE(L+501)
601 FORRAT (SXs "ERROR IN CSTODIN®)
999 CONTINUE

RETURN
C DESUS SUBTRACE<INITICOSYT)
c AT 100
Cc TRACE ON

EnND

APRT+S A.CSTDTO

DATE 092879 PAGE 5
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SHCOST SOURCE LIST

SHeCOST(1).CSTUTO

SUSROUTINE CSYDTO

INCLUDE PARS

COMMON /N-LT7 FLATE

COMRONZIPLZIP

DIMENSION NINCIT)

DATA NINZ292929¢202920 303003008, 8,08,8,3,08,087/

c READS MISHESY LEVEL AND TRACE THROUGH EACH DRANCH TO COSTr DAfA
(200888020004 088008000800ss000s000e

Cees
Ceese

I TMIS ONLY AN ENERSY ANALYSIS COSY DATA
FOR THE ENERGY LEVELS IS PRINTED

Cretssssttstsssnsstessensssttssatttene

1008

15

20

10u7

30

33

720
601

10v9

IFUINRGY .NE, 1) GO TO @

IRCI=ISI

CALL PAGES!99)

CALL PA3ZES(2)

WRITE(6+100R)

TORMATIAIXWL32C%e"))

READIB'IS1+ERR=700) ISUB+CODESVITLESCOSTY
CALL PA3ESC(L)

WRITE(6+1007) CODETITLE
IZC(COSTUL)+COST(2)+COSTI(3)) ED.D) 532 VI 15
CALL PASGESS)

URITE(S1709) CODESTITLECCOST(LIoL=1+3)

PO 20 11=1.K1

ITCISUSCII) .LE. 9) 50 YO 2D

KL=ISUs( I

IFI(KL.5Y7.110) KL=KLe1

NUP=NINIKL)

CALL PASES(NUN)

READIB*ISUSIII) +ERR=TNO) ISE+CODE+TITLE»COST
=11

CALL IFPRNTY

CONTINUE

IRCI=ICI

READ(A'ICLVERR=T7ON) [SUSCODETIVTLE.COST
CALL PAGES(ID)

WURITE(6+1007) CODESTVITVLE

FORPATUIX: SXoASe2X s 8A8)
IZCICOSTUL)eCOST(2)eCOSTI(I) ) .LELD) GO VI 3)
CALL PAGL%(S)

WRITEC(6+01009) CODE+VITLE(COSTC(L)e L =1e3)

PO 35 I1=1.K1

IZCISUSCIIVI.LE.D) 350 YO 35

READIB ISUSIII)+ERR=7NG) ISE+CODE+TITLELCOSY
=11

CALL [IFPRNT

CONTINUE

RETURN

WRITE(S+4601)

FORRAT(SXs "ERROR IN CSTODTO")

RETURN

FORRATOIXe3INoASe2Xe 6AN792X»*COST INPUT OF THME SYSTER®y /¢
*2Xe* PRESENT VALUE ="oF12.2¢7¢
42Xs* BCTUAL COST = e F12.2¢70
+2Y¥,* ANNIIAI rNST =T, T12.9%)

DATE D3I2879
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SHCOST SOURCE LIST

Se
57
se
59
60
61
62
63
(1}
63
68
7
(1}
69
70
71
T2
73
7
75
7%
"
78
7
80
[ ]}
82
83
8
{ 1]
L1}
a7
L L]
82
"
2
0”2
3
"
"
%
”
”
L 44
100
101
102
103
1
105
196
107
120
109
10
1

.0 IRCEI=ISI
Ceseceseossecesse
Cees HERE I~ RUN IS REGULAR AVALYSIS IO SYSTERS
Cesececocevssessssesne
SLAT=FLATE®100.D
0SC=D1SC*100.0
Ceee URITE STANDARD DATA
CALL PAGES(99)
URITECO115) NYReIVRSTSIYR(NYR) +DSCo=LAT
Ceee URITE SUBLEVELS
S0 READU(S°IRCL+ERR=TDO0) ISUB.CODE+VITLE.,COSY
CALL PAGES(29)
CALL PAGESIN)
WRITE(601C0)
CALL PA3ES(IL)
URITE(4>101) CODE-TITLE
00 60 I1=2.K1

Cesecoscoosce URITE SUSLEVEL CODES AND TITLES eeesceeeosee

IFCISUBLITI.LE.O) GO TO &0
READIA® ISUBCII)+ERR=T00) ISE+CODE-TITLE
CALL PA3ESI1)
WURITE(8+103) CODE.TVITLE
60 CONTINUE :
[ NEXT LEVEL
00 600 I=2.K1
IFLISIBLI).LE.O) GO TO 400
READ(O ISUSII)+ERR=70D) ISA+CIDE+VITLECIST
Ceee URITE CODE TVIVLE FOR TMIS LEVEL
Ceees DEVERRINE TYPE OF DATA
KL=IsSuBst )
IF(KL.3T.110) KL=KLe1l
IFIKL .G7.100) KL=KXL-100
NURZ=NIN(KL) oL
IFIRL.ED.5.0R KL.EQ.18) RUR=NURSRYR
ICCISAC2).LE.D .OR., COST(1) .3T. D) BI VI SS90
CALL PAGES(W)
URITE(S.102) CODESTITLE
IFCISUBE ) EQ . JRC1 21 .0R.ISUBIID.EQ.IRCI*2,0R,

SISUSCI).EQ.IRCI*3.0R. ISUSII).EQ. IRCLeS IR, ISUSCIP .EQ.

. 30 70 150
ISCISUSCIN.EQ.IRC1+7.0R,

IRCi1e1S)

SISUBIT) EQ0.IRCL B .ORISUBIIIEQ.IRCI+9 . 0K ISUB I ).EQ.IRCL1S

* .OR., ISUB(I) .EQ. IRCLle18) GO VI 200
IFLISUBLT) .EQ.IRC1+4) GO TO 300
ISCISUSIIN.EQ.IRCL1+0)GO TO 8D
60 70 550

C ACQUISITIONS BLD3 RO0S SPACE
Cese SEARCHM LOWER LEVELS FOR DATA
150 00 19) J=2.k1
IFLISALJ) .LE.O) 6O TO 190
REAJ(AISACII¢ERR=700) [SB¢CIDE+TITLECIST
CALL PAGESINUReS)
URITVE(6+103) CODELVITLE
IC(CLYPRA EQ.ISAIJ)) URITE(S0152) YLO%LZDPCTLIP)
IS(CLTPRN,.EQ.ISACJ)) CALL PASES(2)
152 FORRAT(SOX e "ANNUAL LOBN =°,F12.2,° GJ/YR*/

DATE 092079
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SHCOST SOURCF LIST

112
113
118
115
116
17
112
11?
120
121
122
123
128
125
128
127
128
127
130
131
132
133
138
135
138
137
138
1327
180
1.1
182
183
1408
185
188
187
148
18
150
151
152
153
158
15
156
157
158
159
180
181
162
163
168
165
188
167

*.83X,"PERCENT LOAD COVERED ="»Fl2.2.°2°)
ISCISRI2).GT.2)05070 155
CALL IFPRNT
50 Y0 L0
155 D0 180 KX=2,Kk1
TCISBIK)I.LE.D) 50 TO 18D
READ (8IS (K) +ERR=700) ISC+CODE+TITLE,
+COST
CALL PAGESINUM)
UYRITEC(69198) CODESTITLE
CALL JFPRNY
180 CONTINUE
130 CONT INUE
DOUNPR=DUNPAT+130.9
CALL PAGES(I)
WPITE(S.1LDIIDOUNPA
11u?7 FORMATIIX:2Xe*DOUNPAYMENT WILL BE *+F10.2+'% OF TOTAL COSI®)
G0 Y0 &00
c THESE MAVE YEARLY COSTS
200 D0 23) J=2.K1
Ceese SFARCH LOWER LEVELS FORP DATA
ISCISAtJ).LEL.D) GO TO 230
PEADIB ISA(J)+ERR=TGO) ISBsCODESTITLE»COSY
CALL PRGES(NUNes)
VRITE(S+10U3ICODESTITLE
[CISB(2).GT.5) 50 TO 250
CALL IFPRRY
GO TO0 230
250 DO 280 K=1.K1
IZCISBIK).LE.DIGOTO 280
READ(B*ISBI(K)+ERR=700) ISC.CODETITLE,»
sCcOSY
CALL PAGEStNUM)
WRITE(6+108) CODE TIVLE
CALL IFPRNY

280 CONTINUE
230 CONT INVE
G0 TO 439

c OPERATIONS COST DATA
300 00 377 J=2.1
Cese READ LOWER LEVELS FOR ANNUAL FUEL COST AND ESCALATION FACIOR
ITLISACJILLEL.D) 50 TO 33D
RPEADIB*ISA(J)ERR=700) ISB+CODE+TITLE,
«COST
COST(2)=COST(2)100.0
CALL PASES(NURen)
VRITE(S+10%; CODETIVLE
URITE(H+219) COST(L)eCOST(2)
3%e CONT INUE
GO0 10 &00
WU CONT INVE
DO S23 J=2.3
Ceee RFAD LOWER LEVELS ®Y 3 RECORDS AT A TIRNE TEST FOR DATA
Ceese PRINT ONES WITH DATR ., USED WITH REPLACEMENTS AND REPAIR
Ji=Je1
J2=Je

DAfE 072877

PAGE



SHCOST SOURCE LIST DATE 092879
168 ITUISALJ).LE.D) GO TO 520 )
169 CALL PAGESINUReN)

179 READ(A*ISACJI) ¢ERR=TD0) ISE+CIDE+VETLE.COSY

171 IFLISALJI) .LE.O) GO TO a10

172 READ(S*ISACJII+ERR=700) ISE+ACIDEATITLEACISY

173 IFLISALI2) .LE.N) GO YO W8OS

178 READC(S°ISA(J2) ¢ERR=T00) [SE+S5CIVE+STITLESCISY

178 WRITE(89120) CODEo STITLECKRAD o RA=1o5) o ACODE CATITLEIKB )oKR=1+5)»
178 *SCODE+(SVITLECKRC) +XC=1¢5) ¢

177 SUIVRIR D sCOSTIRD o IYRIKD o ACOSTIRD o IVRIK) o BCOSTIR Do R=1sNYR)

178 GO0 V0o s20

179 (1.1} CONT INVE

180 URIVECGe122)CODE(TITLECKAD o KA=1¢5' ¢ACIDEv(ATITLECRS ) eKB=10T5 )¢
101 SLIYRIR PoCOSTUIKD o IYRIK) s ACOSTIK ) oK=1oNVR)

182 GO To s20

183. sle CORNT INVE

188 URITECOoL20)CODE(TITLECRAD o FA=LoS) o (TVYRIRDIeCISTIRI  N=LoNYR)
185 52% CONTINVE

18 GO T0 &)

187 SSu CALL PAGES(RUReY)

(L1} URITVE(S+,102) CODETITLE

189 CALL IFPRRY

1920 600 CONTINUE

191 ICUIRCL.EQ . ICIIRETURN

19 IRCiI=ICI

193 60 70 S0

19 100 FORMATI(IX 132C¢ e )e/oIX QDX *LISTING 3% CISTY DATA INPUT*e/7/)
198 1Ivl FORMATIIX.AS.1Xe8A8)

176 IN2 CORRATIIR/777:2X+ASe1Xe8AN)

197 103 FORMAT(IXeQXoAS1Xe6AN)

198 198 FORAATIIX6XeASeIXebAR)

199 115 FORRATVIIXN.1320°0°)e/e1Xe2Xo*THIS MEATING VENTILATION AND COOLING®y
20 ** ANALYSIS®e/,

201 S3X-°WILL COVER *oI5+° VEARS BEGINNING WITH®e1S5e* AND®e /9 3X»
202 S ENDINSG WITH o ISe/7+3X+°*THE DISCIUNT RATE T) BE APPLIED (D °*.
203 S*THE ANALYSIS IS ==="F12.2+°S s /793X9*THE INFLATION FACIOR 10 BE®,
206 ¢°* APPLIED TO THME ANALYSIS IS-"eT12.20°%%¢7el X0 131€%e*))

208 119 FORRATVIIXoSOX e *ANNUAL FUEL COST ="9F12.2¢7950Xs "ESCALATION °*,
206 S*FACTOR %2V eF12.2¢°%%¢7)

207 129 FORRATIIX o 7o 312X o ASeSAR) o 7o 3IX o *VYEAR  : 10X+ *COST *o23XDe //»
2% SN ISe2NeTN2.2e23XD 7D e )

209 122 FORRATI NN o 702 (2XeASeSAR) o 70 203X *YEAR® L 10X ¢ *COST 023X Do 7 /¢
210 *SD(2( 2N 15 - 2XeT12:.2e23XD eV e /1)

211 126 CORPATIIX e 70 J2XoASeSAR) o 7o INe"YEAR ®o IOX» *COST e /70

212 eSJI2NeISe2NeT12.20 7))

213 END

IPRT+S A.CYPHER



SHCOSTY SOURCE LISY DATE 0932877 PAGE 10

“HeCOSTIL).CYPHER

1 SUIROUTINE CYPHER(START+STOP +STEP)
2 INTEGER CARD (800 +EXsHYPHENZEROo NINEs PE RIODsSPACE +SLASH

3 DATA EXoMYPHEN ¢ ZERO oN INEZO132+9550 360,072/

. OATA PERIOD.SPACE+SLASH/056+080+0577

5 1 CONTINUE

6 READ(S+10) CARD

7 10 FORMAT(RIRL)

8 VAR=0.0

? IFLAG=)

10 START=0.0

1" STOP=3.)

12 STEP=0.0

13 ISIGN=1

18 =1

15 1" IF(CARDL L) NE.SPACT) GO TD 12

18 I=1e1

%] IT(1.57.80) GO 1O 993

10 60 10 11

19 12 CONTINUE

20 IF(CARD! 1) .EQ .NYPHEN) ISIGN =-1

21 I° (CARDCI).EQ.MYPHEN) [=Is1

= 22 ICI(CARDI 1) .EQ MYPHEN) GO TO 12
2 23 IFLAG=ITLAGe1

26 13 IS(CAPD( 1) .EQ.PERIOD) GO TO 18

25 ITC(CORIC(IV.EQ.SPACE) GO TO 19

26 IE(.NOT .(CARD (1) .GE .ZERO.AND.CARDI1) .LE.NINE)) STOP *INVALIO CARD®
27 VAR=VAR®1D.0eTLOAT(CARD(T)-ZERD)

28 19 I=1e1

27 IS(1.37.80) GO TO 339

30 G0 10 19

3 198 I=le1

32 1IF(1.G7.80) GO YO 999

33 ICNT=D

3 I1FLAG=iFLAGS Y

3s 1s IS(CARIC 1) EQ.MY?HEN.OR.CARDCT) .EQ.SPACE. IR, CARDCI }.EQ.EX) GIFD 16
3% ICNT=ICNT-1

37 I1ZC(.NOT.CCARD () .3E.2FRO.AND.CARD(I).LE.NIVE)) STI® *BAD CARD® .
38 VAR=VAR®10.0+FLOAT(CARD( ) -ZERD)

39 I=lel

1) IF(1.G7.80) GO TO 999

.l GO 70 1S

.2 16 VARS(VARe1N.0ee ICNT)e IS IGN

a3 ISIGN=1

s IF(IFLAG.EQ.2) START=VAR

'S IT(ITLAS.EQ.8) STOP=VAR

% JECIFLAGLEC.6) STEP=VAR

a7 IS(ITLAG.EQ.4) GO TO 397

) VAR=0.0 .
%) 3 IS(CA®IL(I).NE.SPACE) GO TO 18

s0 1=Te1
st IS(1.37.80) GO YO 393

52 GO 10 17

53 " I CITLA3.EQ0. 2. AND.CARD(I) . NE . HYPHEN) GI T3 997
s IC(IFLAG.EQ.@ LAND.CARD (I} NELEX) STOF *ND X° .
58 T=Te0

- - & _A-_,-_-_._w



SHCOST SOURCE LISY

Se

7

S8 "
5 c
60 c
(3} (4
62

PRT+S A.DEPINC

IT(I.5T.R0) GO 7O 339
60 To n
RETURN

DEBUG TRACE+»SUBTRACE+INITICARDsVAR:START oSTOP.STEP)
AT 1

TRACE ON
EnD

CLIE 092079
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SHCOSY :JURCE LIST

SHeCOST(L)<DEFINC

WRBNONE Wi,

SUBROUTINE DEPINC
INCLUDI PARS
COMMON/NFLT/FLATE
1 CONTINUE
CALL SBLNK
Ceessossssessssssssess
Cese ALL COMPUTATIONS IN THIS ROUTINE ARE FOF COMMERCIAL
Ceese APPLITCATIONS ONLY DEPRECIATION DEDUCTS
cess ADDED INCOME DUE TO THE SHVAC SYSTEM IN RENTAL
Cess DEDUCTIONS FROM TVAXABLE INCOME DUE TJ JPERATION EXPENSES
Caes  AND RMAINT_NANCE EXPENSES
Ce ' er 88088080000 s0s80eee
c LJAPUTE DEPRECIATION DEDUCTIONS AND .FTER TAX (NCOME
I(IRCL1.EQ.O0) GO TO 150
READ(B*IRCI+ERR=600) ISUB,CODE,»TITLE,»COSY
Ceee TEST “OR EINCOME TAX RATE I <= D ERROR
IFICCSTI(N) .GT. U.0) GO TO 90
Cc WRITE(6.310)
GO T0 150
c COST(1 THRU NYR)=DEPRECIATION IN YEAR I CISTI(NYRel)=TAX RATE
Cesseevsses COMPUTE STRAIGHT LINE DEPRECIATION®essdssess
30 N=COST(3)
D=(COSTI1)-COST (2))/COSTI3)
COST(NYRe1 )=COST(8)
00 35 J=1sNYR
ITCJ <LE<N) COSTC(J)=D
"5 TFUJ.GT.NICOST(J)=N.O
DO 100 I=1+NYR
Ceee TOTAL HOLDS PV BY YEAR o Py + AC
Ceese COMPUTI PRESENT VAL ACTUAL AMD ANNUALIZED COSTS
ACTUALCT)=COSTI(I)*COSTINYR+1)
ACTUALINYRe1)=ACTUAL(NYRel1)eACTUAL(I)
TOTAL(I)=ACTUAL tI)Z(1.CoDISC)ee]
Lvo TOTAL(NYR*1)=TOTAL(NYRe1)eTITALII)
TOTAL(NYR#2)=TOTAL INYR*1)*ACFACY
WURIVE(B*IRCL+ERR=60D) ISUACIDEsT I TLESCISTe
SFLCOST+TOTAL-ACTUAL
C COMPUTE ADDENINCORE
150 IF(IRC?2 .EQ. C) GO 70 300
CALL SSLNK
READ(B*JRC2+ERR=6NN) ISUS,CODESTITLE,COSTy
¢FLCOST
IF (FLAVE .EQ, C.0) GO 7O 250
DO 2)3) I=t1«NVR
ACTUAL(I)=FLCCST(I)e(1,.0-COSTI2))
ACTUALI(NYR* 1 )=ACTUAL(NYReL) ¢ACTUALII)
TOTALCID=ACTUAL (1)7(1.0+DISC)ee]]
200 TOTAL(YYRe 1 )=TOTAL (NYReg)eTOTAL(I)
TOTALINYR+2)=TOTALINYR#1)eACFACYT
G0 Y0 230
C COST(1)=MVAC ADODED INCOME COST(2)=INCOME TAX RATE
250 TOTALI(NYR+2)=(1.9-COST(2) )eCIST(L)
TOTAL(NYR*1)=TOTAL INYR*2)*NYRZ/ACEACY
DO 263 J=1.NVR
ACTUAL(J)I=TOTAL INYR*?)

DATE 092873
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SHCOST SOURCE LISV DATE 092879 PAGE

56 2¢e0 ACTUAL INYR*1) SACTUAL (NYR *1) sACTUAL(J)

57 290 WRITE(S*IRC2+ERR=690) ISUBCODE+VITLECIST,
L1 SFLCOST+TOTALACTUAL

5? Ceee PMAINTENANCE DEDUCTIONS SROA INCINE TAX COMMERCIAL OWLY
60 Jou IFCLIRCS JLE. O0) 60 ¥0 500

61 CALL SO3LNK

62 READIR® JIRC3I+ERR=600) ISUB+CODESTITLESCOSTy
63 *ELCOSY

L1 00 350 J=1.NYR

63 IS(ELATE <EQ. 0.N) ACTUALIJI=CIST(L)eCIST(2)
o6 IF(FLATE.NE. 0.0) ACTUALIJI=FLCOST(J)eCOSTI(2)
67 TOTALCII=ACTUAL(J) 7C(1.0°DISC)eey

68 TOTALINYR*1)=TOTAL (NYR*1)*TOTALIJ)

69 ACTUALINYR* 1 )=ACTUAL (NYRel ) eACTUALCJ)

70 3%0 CONTINUVE

n TOTALC(VUYRe2)=TOTAL (NYRe1)SACFACT

72 WRITEIB*IRC3I,ERR=6N0) ISUBsCODE+»TITLESCOST»
3 SFLCOST.TOTALACTUAL

78 S0u IFLIRCY LLE. 0O) GO TO 700

L4} CALL SSLNK

76 Cese ENERGY DEDUCTS DUE TO OPERATIONS EXPENSES eeeese
" READ(B*IRCS +ERR=62D) ISUSCODEsVITLESCOSYV,
78 SFLCOSTY

79 D0 350 I=1.NVR

80 11=J+JYDSC

L]} ACTUALCTI=COST(L)e(1.0COST(2))eeIIeCIST(3)
82 TOTALC ID=SCTUAL (I)7(1.0+01SC)ee]

a3 TOTALC(YYRe L )=TOVAL (NYRel)eTOTAL(I)

8s ACTUAL INYR*1)=ACTUAL INYRe1)eACTUALILD)

83 550 CONTINUE

8é TOTALINYRe2)=TOTAL (NYRo] }eACFACY

87 WRITE(B IRCO,ERR=60D) ISUSCIDE+TITLECISTe
L1 SFLCOST»TOTALIACTUAL

LE) b "] RETURN

90 60V WRITE(S0601)

7 601 FORAAT(SX*ERROR-IN DEPINC®)

92 RETURN

3 C DEBU3 TRACESUSTRACE.INIT .
L L] C AT 1

L4 c TRACE ON

L ] END

PRT+S A.DIVYY
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SHCOSY SOURCE LIST

SHeCOST(1).DIVVY

(e N NaNe e Ny Nalle No s Ne el

0V

101

100

15

20
25
10
50

SUBROUTINE DIvVVY
COMRON/NFLY/ FLATE
COMMON/ZLAGZI¥LS

COMMON 7 IP17 \P

INCLUDE PARS

COMRON /7 INPUTS/COSTIN(20C»3)

DSSTRT - DISCOUNT RATE START VALUC
DSSTOP - DISCOUNT RATE STOP VALUE
DSSTEP - DISCOUNT RATE SYEP VALUE
FYSTRY ~— INFLATION RATE START RATE
FTSTOP =~ INTLATION RATE STOP VALUE
FYISTEP - INFLATION RATE STEP VALUE
OPSTRY - DOWUNPAYMENT START VALUE
DPSTOP - DOWNPAYMENT STOP VALUE
DPSTEP - DOUNPAYMENY STEP VALUE
DISC - DISCOUNT RATE
FLATE - INSLAYION RATE
DUNPRT - DOWUNPAYRENT

CONTINUE

00 100 I=1.,200

IFICOSTIN(TIe1) ,EQ.N.) GO TO 100

00 101 J=1.3

COSTIJI=COSTIN(I»I)

READ(B*I) TSURCODECTITLE

WRITE(R*I) ISUB+CODETITLESCOST+FLCOSToTOTALWACTUAL
CONTINUE

1FLG=0

ISCIMLNELD) GO YO 13

DISC=DSSTRY

FLATE==TSTRT

DNNPRAT=DPSTRY

TINCOM=TSTART

PTAX=PTISTRT

CALL 35°L

Pz

PEAD(B'CLTPRM) ISURICODESTIVTLE
COSTU(L1)=PRICE(:P)

WRITE(B CLYPRM) ISUBCODE+VITLECIST
IRC=IS1

IRCL=IS2

GO Y0 S

IRC=ICL

IRCI1=IC?2

READ(B*IRCI+ERR=607) ISURCODESTITLESCISY
TACO=0

[=CISU3(2).EQ.D0) 50 TO 10

D0 2C I-2+NTR

ITCISYStI).EQ.DY GO TO 2%
READ(B*ISUB(I) +ERR=600) ISA+CODE+TITLE.CISY
TACO=TACOeCOSY (1)

GO0 T0o 30

TACO=COST(1}

REMDIRTIRC,ERR=4D0) ISUB

NOD = T=-2,NTR

DXfE 032873

PAGE
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SHCOST SOURCE LIST

56
ST
58
59

7
I8
”?
100
101
102

L L]

50
35
80

13

630

APRT ¢S AENERSY

ISCISUSC I LLELD.OR,ISUB(IN.GT,.200) GI TI &)
IFCISUBLT) .6G€ IS2.AND.ISUBITI) ,LE.ISS) G» TO 35
ISCISUSLE) «GEL.IC2.,AND . ISUBCINLELICS) 5D T) 35
READ(B®*ISUB(]I)9ERR=600) ISA+CODETITLESCOST
ISCISAC2).NE.D) GO TO &S
CALL LOADI(TACO)
WRITECB*ISUBCI)+ERR=46D0) ISA+CIDESTITLESCIST
GO Y0 35
D0 S92 J=2.NTR
1F(ISALY) .EQ.O0) GO TO 35
READ(B*ISACJ) yERR=6D)) IS3+COIDESTITLECIST
CALL LCADITACO)
WRITE(S*ISACI) +ERR=6IN) ISHsCIDESTITLESCISY
CONTINUE
IT(IRC.EQ.IS1) GO 71O 1
Iu=99%
RETURN
IP=1IPe}
ISCIPLYOP.EQ.1.AND.PRICE(CIP®L}.EQ.D.OR.IP.GE.28) [-LG=1
TF(PRICE(IP) NE .O.0.AND.IP.LE.25) G2 TD 15
Pzt
DISC-DISC+DSSTEP
ISCIPLTOPEQ.2.AND.DISC*DSSTEP.SE.DSSTI?) I-LS5=1
1EC(DISC .LE .DSSTOP.AND.DSSTEP.NE.O) GO TO 15
DISC=DSSTRY
PTAX=PTAX+PTSTEP
ISCIPLYOP.EQ.S.AND.PTAXSPTSTEP.GE.PTSTOP) [IFLG=L
IFI(PTAX.LE.PTSTOP .AND.PTSTEP.NE.C) GO TO 15
PTAX=PVSTRY
TINCON=TINCORSTSTEP
IS(IPLYOP.EQ.6.AND . TINCONSTSTEP,GE.TSTI?) [-L3=1
IF(T INCOR ,LE ,TSTOP.AND.TSTEP.NE.G) GO TO 15
TINCOR=TSTARY
FLATE=FLATE+FTSTEP
ICCIPLTOP . EQ.3.AND.FLATES=TSTEP.GEL.FTSTIP) [-LG=1
TECFLATE LE .FTSTOP.AND.FTSTEP.NE.C) GO TO 15
FLATE="VSTRT
DUNPRT=DUNPAT+DPSTEP
ISC(IPLYOP.EQ.8.AND.DUNPRTeDPSTEP.GE.DPSTIP) [-LG=1
IF(DUNPAT .LE .OPSTOP ,AND.OPSTEP .NE.O) GO TO 15
DISC=-99%.0
IFLG=1
RE TURN

DEBUG INITeSUBTRACE»TRACE

AT 900

TRACE ON
END

OATE 092879

PAGE
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SHCOSY SOURCE LISY

SHeCOST(1).EAERSY

OO0 0

Ceee

Cess

25

Cese
Ceee

Cees

C

65

C
Cesse

%0

100
TOTAL ARZI SOR THE OPERATIONS LEVEL

c

SUBROUTINE TNERGY
INCLUDZ PARS
COMMON/NFLTY/FLATE

COMPUTATION OF ENERSY COSTS FOR MHVAC
COSTS FOR EACH TYPE OF FUEL OR ENERGY SOURCE PER YEAR ARE
ESCALATED. EACH SUBLEVEL COVWTAINS AMNUAL ENERGY COST AND (HE
CORRESPONDING ESCALATION FACTOR.
LEVEL IN TOTAL

CONTINUE
IFC(IRCL.EQ.O0)GC TO 110
CALL SBLNK
READ(B*IRC1¢ERR=60T) TSUBCODEeTITLE+COIST,
*AFCOSTY
IS TMIS LEVFL IS EMPTY GO ON TJ NEXY
IFLISUB(2) .GT. O) GO 7O 8O
CHECK ~OR POSITVIVE COSTS
IF(COSTI1) .LE. 0.0 GO TO 110
D0 2% I=L.NYR
I1=1+Jv0DSC
ACTUALCII=COSTC(L) s (1.0eCOST(2))es]]
TOTALCI)=ACTUAL(I)/11.0DISC)ee]
ACTUALINYR®1)=ACTUAL (NYRel1)eACTUAL(I)
TOTALU(NYR*1)=TOTAL INYR*1)*TOTALID)
GO Y0 105
HERE 1F NO SUBLEVELS
COMPUTE COSTS IN TERAS 0 PRESENT VALUE
READ EACH FUEL TYPE AND COMPUTE YEARLY COSTS
DO 120 I=2.K1
SUBLEVEL COSTS
I5CISUBCII.LE.NIGOTO 130
Isusi=Isustl)
READ(B*ISUBI+ERR=570) ISAsACIDEATITLE
+ACOSToFLCOST

COSTIRD)="UEL COST o COST(2)= ESCALATION FACTIR

00 65 J=1.NYR

JJi=JeJvoSc
BCTUAL(J)I=ACOST (1) * ((1.02ACOST(2))2e3d)
ATOVALC(JI=ACTUAL(JDIZ7(1.)¢DISCIeey
TOTALCJI=TOTAL(J)*ATOTALIY)
ACTUALCJI=ACTUAL (J)&ACTUAL LY
ATOTAL(NYR41)=ATOTAL (NYR®1)9ATITALIJ)
SCTUALI(NYR+ 1 )=BCTUAL (NYRe¢1) ¢BCTUAL(J)
CONTINUE
ATOVALINYR®2)=ATOTAL (NYRel ) sAC-ACT

ATOTAL ARE FOR THIS SUBLEVEL

ADD SUSLEVEL TOTALS TO UPPER LEVEL TITALS

VRITE(B*ISUB(I) +FRR=600) ISA-ACIDE+ATITLE+ACIST,

*SLCOST+ATOTAL.BCTUAL
TOTALINYR*1)=TOTAL INYR*1)*ATOTALINYR®})
ACTUALINYR* L )=ACTUAL (NYRe1)eACTUALI(NYRe1)
ATOTALINYR+1)=0.0
BCTUAL(NYR®1)=D.0
ATOTALINYR®2)=0.N

ins YGYll(NVEO’l:YOVAL(N'ﬂo!)‘lc=lff

TOTALS ARE PLACED IN OPERATIONS

UATE

092879



SHCOST SOURCE LIST

56 WRITE(B*IRCI+ERR=60C) ISUBeCODE+TITLEsCOST»
57 *AFCOST+TOTAL +ACTUAL

58 110 RETURN

579 630 URITE(He601)

60 L1 FORNMAT(S5Xy "ERROR IN ENERGY®)

61 RETURN

62 C DEBUG INIT+SUBTRACE.TRACE

63 c AT 1

68 C TRACE ON

65 END

3PRTeS ASFL

g8

DATE 072877

17
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98

SHCOST SOURCE LISTY

SHeCOST(1).SFL

1 SUBROUTINE GFL

2 COMMON/NARM/NARES

3 COMMON/LAST/PRICEL

L} COMMON/3EL27SSTART +SSTOPoSSTEP

5 INCLUDE PARS

L} REAL LD,L

7 DIMENS JION SRTAO(2)sFRTAL2}sFRULI2)
L} CHARACTER®*63 NARES

9 DATA FRTAQ:FRTAWFRULZ.500.75++809.75+8,.00+0.00/
10 1 CONTINUE

11 I=LCN

12 J=LOR

13 L=XLOAD

18

15 CALL TABLE(I+JoPA+FBPCoPDIPEsPEo RANESLOD)
16 K=0

17 AC=SSTARY

18 1900 K=Kel

19 PRICE(K)=ACeCSTPSM+0.0005

20 AREAIK)=AC

21 X=(FRULWJ)/FRTAI))-B.0

22 Y=(FRTACUJI/FRYAD(ID D& CLI7L) oAC

23 R=PA+PBe)X+PCe (Xoe2)

28 C=PNePIeXePre(Xoe2)

25 EXPNT=(ReY*Ss (Yes2))e(-]1)

26 EPCT=1-EXP(EXPNT)

27 AC=AC*SSTEP
29 GIKI==PCTeL
29 PCTIK=FPCTe100.0
3) IS(AC,LE.SSTOP.AND.K.LT.E35L)3D T 120)
3n PRICEL=PRICE (K)
32 RE TURN
33 c DEBUG INIT+TRACESUBTRACE
38 Cc (A AN}

35 C TRACE ON
36 END

aPRT+S A.IFPRNT

DAL 272877

PAGE 18
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SHCOST SOURCE LISV

SHeCOSTU(1 ). IFPRNT

SUSROUTINE ISPRNT
INCLUDE PARS

DETERMINZ FORMAY AND VARIASLES =OR PRINT
IF(ISUBI(I).EQ.O0) 50 TO 100
COSTU(NYR¢1)=COST(NYRe1)+10)
CCST(NYR42)=COST(NYR+2)+100
ISWUTCH=ISUSCII-1
IFLISUTCH .GT. 100) GO TO 1

DAVTE 0928797

GO TO (1)¢1501502092%5+30¢35¢82085:50955060045067¢85+87 )00 ISUICH
GO TO (10+150150209025930035080085¢550600065969985+87)0 ISVICH-10C0

ACQUITIONS
CONTINUE
URITE(A70) COST(L)

60 Y0 100

BUILNINS MODIFICATIONS
SPACE OCCUPIED
CONTINUE
WRITE(S,71)COST (1)

GO 70 120

NET REPAIRS AND REPLACERMENTS
CONTINUE
URITEC(Oe TIVCIVRIK) o COSTUIK) o K=1oNVR Y
G0 70 1))

MAINTENANCE COSTS
CONTINUE
URITE(E,72) COSTID)
GO Y0 100
OPERATIONS COSTS
COST(2)=COST(2)+120,)
WURITE(E+75) COSTI(1)+COSTI2)
GO 70 1)
PROPERTY TAX COSTS
COST(2)=COST(2)¢100.0
WURITE(A,T76) COSTI2)COSTIL)
GO Y0 1))
PROPERTY TAX DEDUCTIONS
COST(2)=COST(2)+130.)
COST{(3)=COST(3)+100.0
WRITE(BT77) COST(2)+COSTI(IICIASTLL)
GO 70 1O
DEPRECIAYION DEDUCTEIONS
COSTIN)=COST(8)*1C0.0

MRITEC6e7A) (COSTIK)oK=1o0)

GO 70 100
ANDITIONAL AFTER TAX INCORE
COST(2)=COST (2)*100.0
URITEC(Be7)COSTCL)+COSTL2)

60 TO0 1CC
INSURANCZE COSTS

CONTINVE

WRITE(S¢RD) COSTCL)+COSTC2)COST(T)
60 T0 100
SALVAGE VALUE AFYER N YEARS 0F AWALYSIS
CONTINUE

URTTFIAAL) COSTET) NYR

19



SHCOST SOURCE LIST

56
57
58
59
50
61
62
63
68
65
56
67
68
69
7
71
72

88
N

7
100
101

C

639

L]

LR

TR

e3

83

100

APRT S A.LESEND

Aw

GO TO 1))
LOAN MORTGAGE VALUE
CONTINUE
WRITE(6182) COSTINYR1) »COSTINRYRO2)
CCIYR(KY ¢COSTAK D)oK =1 NYR}
G0 10 100
CONTINUE
WRITELS+8Y)COSTINYR1)+COSTEY)
G0 T0 130
COST(2)=COST(2)2100.0
URITE(5¢88)COST(L} +COST(2)
G0 T0 1CO0
COST(2)=COST(2)e127.9
COST(3)=COST(3)e100.0
MRITE(6+82)ICOSTEL)+COSTE2)eCIST(3)
70 CORMATIIXsSOX+*INITIAL COST ="9F12,2¢7)
71 CORMATLIXeSOX*COST =*,512,247)
72 FORMATIIXs50X¢* COST PER YEAR = *sF12.74/)
73 FORMATILIXSOXe*YEAR "o 10X *COSY o/ oSHLSINeI502X e 12420 7))
75 CORMATUINsSOX s *ANNUAL FUEL COST =*sF12.2+7950Xs "ESCALATION °y
CYEACTOR =*¢2Xe=1Na2e"2%¢7) )
76 TORMATI1XsSOX»*PROPERTY TAX RATE = oF10.29°2%¢/ 951Xy

¢*ASSESSED VALUE ='eF1%.2)

77 FORMATIIX»SOX s "PROPERTY TAX RATE ='oFl0.2¢°%%9/+50X,
*IXe "INCONE TAX RATE S eC10.20 "% "+ /o S5IXe *ASSESSED",
4% VALUE TP FI0.2)

CORMAT(IXsSOX o "ORIGINAL VALUE® e TR "= INeC12,207¢SIXe*SALVAGE *»
SOVALUE e o°="9F12.2+79oSIXe*YEARS OF EXPECTED USE ="eF12.2¢7¢51 X
+*INCOM: TAX RATE = e3XeT1)a2e°%%7)

79 FORMATIIXoSOXe"ADDITIONAL ANNUAL INCORME =*oF12.2¢7¢51Xe "INCONE °*»
SOTAX RATE = ¢llXeCIN.2,"%%¢ /)
B0 FORMATIIXoSOXe*ANNLAL PREMIUNS = o lb6XeF12.2¢7¢51X,
S*ANNUAL ESTIMATED DANAGE ="eAXeT12.2¢7¢51 X0
¢ *ANNUAL INSURANCE REIASIRSERENTS ='¢Fl12.2¢7)
1] FORMAT(IXsSOXe *SALVAGE VALUE =°»F12.2¢° AFTER® I5¢°® YEARS" /)
R2 FORMATILIXoSOXe "HARKEY INTEREST RATE =°¢=1%.2¢°%%¢7¢51Xe
S*INCOPE TAX RATF ="oSXeFIC.2¢°X e/ eS5IXe "YEAR®3X, "JUTSTANDING °*»
S*RORTSASE VALUE® ¢/ +S50(SOXeISebXe=12.207))
FORMAT(IXoSOXe*MARKETY INTEREST RATVE ="oFlU.2+"%%9s/7¢51X»
SYANNUAL PAYMENT =*ySX,,510,2)

FORRATUIX+S0Xs* COSTY PER YEAR = *9F12,2¢7+51X
9 *INCOYE TAX RATE ='¢2X e 1%.2¢°%%,7)

FORMATIIXSOXe *ANNUAL FUEL COST =*pIXeF12.2¢7+51Xe"ESCALATION®,
% TACTOR =  "oT1De2¢* 2% 7¢SIXs*INCINE TAX RATE =*o8XeT1D.20°%%7)

RETURN
END

OKTE 092R73
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68

SHCOST SOURCE LIST

SHeCOSTI( 1) .LESEND

13 11
18 12

IPRTeS M.LIFCYC

SUBROUT INE LEGEND (L ABELS» IEX, I1CODE)
CHARACTER®S LABELS(1N)
CHMARACTERe2 EXP

ISTCICODE.NE.L) S0 7O 1w
CALL SYMBOLI3.5¢9.00.183:8MLEGERD+0.006)
YAXIS=8.0
1=0

XNUR=D
YSTEP=0.2
NNURZ)
00 11 J=1.8
IFC(LABELSIY) E0.0H ) GO TO0 12
NNUR=NNURe S
CONTVINUVE
YAX=YAXIS~C(VYSTEPeFLOAT(I))
1=1+1
CALL CTABOL(D.DoYAX s . I183¢LABELS+D.DsNNUN)
XAX=FLOATINNUR) /7.0
CALL SYNBOL(XAXeVAXe.183¢8M X10:¢0.2+8)
ENCODE(2:1%EXP) IEX
EORMI "¢ ()
callL (MBOLIXAX® . 80 YAX*,1259.072+EXP30.002)
XNUR=XNURe |
XAXIS=6.0
CALL NURSER(XAYIS«YAX 9. D71 e XNUA+D.De~-))
00 10 J=1.2
XAXIS=6.0¢TLOAT(Y)
CALL PLOTIXAXISeYAX»2)
CALL NUMBER(XAXISeYAX 0o, 071eXNUNeD.De-D)
IC(ICODE.EQ0.3) CALL PLOT(15.0+0.00-3)
RETURN
END

DATE 092877
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SHCOST SOURCE LISY

SHeCOSTILILIFCYC

SUBROUTINE LIFCYC

INCLUDI PARS

CORMON/CYL IF/CYLF (4)

EQUIVALENCE (CYLISE«CYLECL)) o (ACYLIFSCYLE(2)DeCANCYLE+CYLF(3 D)y

SLFUSAVECYLF(R) )y (RATUSAVCYLFIS) Do (ANFUSY,CYLFIG))
Cressccsessssssessstse

Cese READ RECORDS FOR TOTVAL COSTS OF EACH SYSTEM
Ceoe ISt IS TOP LEVEL FOR SMVAC
Ceee IC1 IS TOP LEVEL FOR CHVAC

Ceeccscsesescsssonceese
IFCIST .NE. O) READIB*IS1+ERR=4600) ISE+ECODE+EVITLESCOSFIE FOTALY
STOTAL «ACTUALPVIACACTY
IFCICY .NE. O) READIB"IC1+ERR=600) ISE+ECODE+ETITLE+ACOST¢E FOTAL,
SATOTALBCTUAL+PVI+ACLeACTL
Ceeseseoscceesscesssessee
Cese READ ENERS3Y COSTS “OR SHVAC (IST7) AND “IR CHYAC <IC7)
Ceeesocssosnsesssssssese
READIB ISTERR=60D) ISE+ECODEETITLESECISToETITALSTOTALY
sCcCTUAL
READ(R*ICTIEPR=60D7) TSE+ECODE+ETITLE+ECIST+ETITALCTITALY
*DCTUAL
C*eeecesscosssosesnssecsense
Ceone COMPUTE LIF CYCLE COSTS AND FUEL SAVINGS
Cesessesscscsesssessscesssse
CYLIFE=PVI-PY
ACYLIS=ACTL-ACT
ANCYLF=AC1-AC
Ceeesenseseococsvressosesss
Ceese I ANALYSIS IS COMMERCIAL ENERSY DEDUCTS MUST SE DEDUCTED
Cese ELSE ONLY ENERGY COSTS ARE INVOLVED
Cee0e0e0eetsssncesstssnees
IFCICON .EQ. 1) S0 YO 100
FUSAYEZCTOTAL(NYRe1)-BSTOTAL(NYR+1)
ASUSAV=DCTVAL INYR+1) -CCTUALINYR+1)
ANCUSV=CTO.AL(NYR*?)-STOTAL(NYRe2)

Costsensesessssnscsnsnene

Cese SKi? COMAIRCIAL ANALYSIS [- MERE 52 TD CHMECK ~IR
Cese ENERGY ANALYSIS ONLY OR REGULAR TYPE
Ceosscotsstosnssttssoots

G0 T0 200
Ceoeoncoststssscttstee
Cese READ ENERGY COSTS ?N0C ENERGY DEDUCTS FROM IS7 AND 1S17
Ceee DETERMINE NEY CUEL COSTS =IR FUEL SAVIVGS

Coscostscstssssenteson
100 READ(R*IST+ERR=600) TISE+ECIDE«EVITLECECISTSEVTITALATOVALY
+CCTUAL
READ(B IS17+ERR=6I9) TISE+ECODEsETITLEZECOISTETITALSCVOTAL,
sDCTUAL
TUNETI=BTOTALINYRe1 )-CTOTALI(NYRe1)
AFNETI=CCTUAL INYR*])-DCTUALINYRe1)
ANFNTI=BTOTAL INYR*2)-CTOTALIAYRe2)
Cescsvsncsscscosttossee
Ceee READ CHVAC ENERGY COSTS AND ENERGY DEDUCTS
Ceee DETERMINE SUEL SAVINSS
(censsssssttssssssne

DAIE 092879
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SHCOSY SOURCE LISV

56
S7
58
5?9
60
61
62
63
68
s
68
67
(1]
L 1)
70
L]
72
73
78
75
76
"
7
7
8)
sl
82
83
88

)

READIB®ICT+ERR=600) ISE+ECODE-EVITLEsECOSTLEVOTALBTOTAL
eCCTuUAL
READLA®IC14+ERR=800) ISEvECODE+EVITLE2ECISTIETOTALICYOTAL,
*DCTUAL
FUNET2=BTOTAL INYR*1)-CTOTALIRYRe1)
AENET2=CCTUAL(NYR*1)-CCTUALINYReL)
ANFNT2=BTOTAL INYR*2)-CTOTALINYR+2)

SUSAVE=FUNET2-FUNET1L
AFUSAV=AFNET2-AFNET]
ANTUSY=ANFNT2-ANENT1
Cecocooonscssossesseee
Cese I THIS IS AN ENERL ' COSVYS ANALYSIS OWLY
Ceee RECORPUTE LIFE CYCLE COSTS
Ceee ELSE GO VRITE RESULTS TOo “ILE »

Cesossecsossescsscccsse
200 ISCINRSY .NE. 1) S0 YO 300
CYLIFE=FUSAVE-(COST (1) -ACOST(1))
ANCYLE=ANSUSY-(COST(2)-ACOST(2})
ACYVA IF=AFUSAV-ICOST(3) -ACOSTI3))
Ceesessssescccsoces
Cese WRITE VTME LIFE CYCLE COSTS JUT TJ AASS STIRAGE
Cecocscscoceseseoee
300 READI(B ILF.ERR=697) [SUBCODESVITLE
URITEI(S ILFoERR=600) ISUBCODESTITLENCYLF

RE TURN
60y WURITE(60601)
601 SORNATISX."ERROR IN LIFCYC®)
RETURN

WPRT+S A.LOAD

DATE 092079
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SHCOSY SOURCE LISTY

SHeCOSTVI1}.LOAD

WYy NP AN"-

10
1

13
s
s
16
i
18
19
20
21
22
23
28

26
27
28
29
30
31
32
33
38
35
36
3

33
.0
L]
.2
.3
a
.S
%
.7
(L)
.«
S0
51
52
53

120
ss

70

10

25

20

30

.0
65
8s
75

S0

80

15

SUSROUTINE LOADCTACO)
INCLUDE PARS
COMRON/ZIPL/IP
IBLEK=ISUBLT)
IFCIRLX.GT.3000 517 Y0 122

GO TO (9¢9¢997¢9010¢9¢20+75¢30085¢8C090¢50005¢5507 )0 IBLK
GO TO (2+747¢7¢9010015¢23+25¢3008002¢50¢7S5e70¢69)13LK-1D0D

READI(R*ISAE+ERR=600) ISD+0OCODE+DYITLE,COST
COST(2i=VYINCON

RETURN

READ(R'ICH+ERR=60D) [SD+DCODE«DOVITLE.COSY
COST(2)=TINCOM

RETURN

COSTIRI=COSTI1)eTACD

RE TunN

CusTe3)=TVINCOM

cosSTaid=TACO

COST(2)=PTAX

RETURN

COSTIa)=TINCOR

COST(3)=COSTr2)

CosSTi2)=Cosv (1)

cosST(tI)=TACO

RETURN

COSTCLI=COST(1)eTACO

RE TURN

COST(2)=TINCON

RETURN

READ(S*ISIS,ERR=6DD) TSO.DCODE+OTITLE.CIST
RETURN

READI(B*113+ERR=400) ISO+OCODEDVITLECOSY
RETURN

COSTUIQ)=YINCON

COST(3)=COST(2)

COST(2y=CcoST(1)

COSTIL1)=TACO® (1] .~-OUNPAT)

RETURN

READIB® ICT,ERR=600) ISDeDCODE-DVITLELCISY
COST(S)I=TINCON
ACOSTII)=COSTUl)o(1.-PCT(IP)/100.)
ACOSTC(2)=COST(2)

ACOSTL3)I=COST D)

REAFI"“"7,ERR=637) ISD.DCODEDTIVLE
UR.TEIB*17.ERR=400) ISD»DCODE+DTVITLE.ACIST
Rl TUKN

ALAST L) =COST (1) 1 . ~PCTLIPY/Z1IGO )
ACOS.¢2)=COST(2)

READIB IST+ERR=63D) ISD.DCODENTITIE
WRITE(B IST,ERR=4M0) ISD-OCODE-DTITLE,ACOSY
RETURN

PRINT o, "ERROR IN LCI,*

RETURN

EwND

DATE 072873
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SHCOSY SOURCE LIST

APRT+S A.NETREP

s

DATE 0922379



v6

SHCOST SOURCE LIST

SHeCOSTU L) .NETREP

SUBROUTINE NETREP
INCLUDZ PARS
COMMON/NFLT/FLATE
Cc COMPUTES NEY REPLACEMENY COSTS AND NAINTEWANCE COSTS
Ceee TESTS FOR INFLATED OR REGULAR COSTS AND USES THE APPROPRIA IE ONE
Ces® COMPUTES PRESENT VAL ACTUAL AND ANNUALIZED COSTS
IF(IRC1.EQ. O) GO 7O 21C
CALL SSLNK
READ(B*IRC1+ERR=600) ISUB+CODETITLESCOST»
sFLCOST
IFLISUBL2) .GY,. 0)GO TO 8BS
CHK=D.3
DO 30 I=1eNYR
30 CHK=CHKeCOST(I)
IFICHK .LE. 0.0) GO TO 210
DO 70 I=1eNYR
Cese CHECK FOR INFLATION IF TRUE USE FLCOSY ELSE USE COST
IF(FLATE.NE.D.D)ACTUALCI)=FLCIST(I)
IF(FLATEEQ.0.O)ACTUAL(I)=COSTID)
ACTUALI(NYR*1)=ACTUAL INYR®1)SACTUALID)
TOTALCED)=ACTUAL(I)7(1.0+DISC)ee]
70 TOTALINYR*1)=TOTAL (NYR*1)*TOTALID)
GO Y0 20S
o TOTALC(1<ONYR) ARE COST FOR YEAR 1
C TOTAL(NYRe¢1) IS PRESENY VALUE COST
Cc TOTALINYR+2) IS ANNUAL COST)
85 D0 29) II=2.K1
Ceseossss st
Cess [T MERS THERE ARE SUBLEVELS TO SE COMNPUTED
IFLISUB(IT).LE.O) GO TO 200
READC(B*ISUS(II)+ERR=6D0) [SA+ACIDE+ATITLE+ACISY,
*AFCOSTY
DO 3) I=1.NYR
IF(FLATE LNE .0 .C)BCTUAL(I)=AFCOSTII)
IC(TLATE.EQ.D0.DIBCTUALCII=ACISTLI)
BCTUAL (NYR+1)=BCTUAL (INYR*1)*BCTUALIDI)
ATOTALCID=BCTUAL ()7 (1.0¢DISClee]
ACTUAL LI)=BCTUAL (I) #ACTUALID)
TOTALCI)=TOVAL(I)*ATOTALCI)
90 ATOTALINYR*1)=ATOTAL INYR*1)ATOTAL(])
ATOTALINYRe2)=ATOTAL (NYRe1)*AC=ACT
WRITE(B ISUB(II)+ERR=600) ISA+ACODE+ATITLE+ACOST,
*ASCOSTeATOTAL +BCTUAL
ACTUALINYR+1)=ACTUAL (NYR*1)eBCTUALINYR®]?
TOTAL(YYReL)=TOVAL(N7Re1)¢ATIIALINYRe1)
ATOTAL(NYR+1)=0.0
ATOTALI(NYR*2)=DN.0
BCTUALIRYR*1)-0.0
200 CONTINUE
205 TOVAL(MYR+2)=TOTAL (NYR*1)sACFACT
WRITEC(B*IRCLIERR=620) ISUNCOIDE«VITLESCISTe
SFLCOST»TOTALACTUAL
210 IS(IRC2 ,EQ0, D! S0 TO 5%)
CALL SBLNK
r MATNTYFNANTCF rOSTS

B ¥

DATE 092877
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SHCOST SOURCE LISTY

56
57
58
59
60
61
82
63
68
(1)
66
67
68
69
70
71
72
73
78
75
76
77
78
79
80
81
a2
a3
L1}
8s
86
a7
a8
89
0
?1
2
3
"
95
2

300

Ceee

350
500
550

60U
1

APRTeS ANFLATE

REAG(B*IRC2+ERR=600) ISUS+CODEsTITLESCISTy
SFLCOST

IFLISUSC(2) .GT. O) GO TO 330

D0 280 J=1sNVR
IF(FLATENE.D.DIACTUAL (S ==LCIST(JI)
IF(FLATE.EQ.0.0)ACTUAL (J)=COSTI1)
TOTAL(JII=FLCOST(J)/7(1.0¢DISC)I*esy

ACTUAL (NYR*1) =ACTUAL INYR*1) *ACTUAL (D)
TOTALC(NYReL)=VOVAL (NYReL)eTOTALtS)
TOTALINYR*2)=TOTAL(INYR+1)=ACFACT

GO TO0 5))

D0 350 J=2.K1

ISCISUSCJ) LE.DIGO TO 35D

READIB® ISUBIJ)»ERR=600) ISA+ACODE+ATITLESACOST,
*AFCOST

IF HERE SUBLEVELS ARE 70 BE COWPUTED

00 32) JI=LeNVR

IF(FLATE .EQ. O) SCTUAL(J1)=COST(1)
IF(SLATE .NE. O)SCTUALCJILI=AZCISTCLINL)
BCTUAL INYR*1)=BCTUAL (J1) *BCTUALIAYR*1)
ACTUALCJSL)=ACTUAL (JLVeBCTUALCSL) ’
ATOTAL (JL)=BCTUAL (J1)/7(1.04DISC)eeJ1l
TOTALCJSL)=TOTALCJL)*ATOTVAL(J1)
ATOTALINYR®1)=ATOTAL INYR*1)+ATOTAL (J1)
ATOTALINYRe2)=ATOTAL(NYRel)eAC=ACT
TOTALI(NVYR*1)=TOTAL (NYR*1)<ATOTALI(NYR®1)
ACTUALI(NYR®1)=ACTUAL(NYRe] )eBCTUAL(NYRe1)
WURITE(A*ISUB(J) yERR=60N0) ISA+ACODE+ATITLE+ACOST»
*ASCOSToATOVAL «BCTUAL

ATOTALINYR*1)=0.0

ATOTALI(NYR*2)=0.D

BCTUAL(NYR+1)=0.0

CONTINUE
TOTALINYR*2)=TOTAL INYR*1 )*ACFACY
WURITEC(B*IRC2+ERR=6DD) ISUS+CODE+TITLESCISTe
SELCOST+TOTALACTUAL

RETURN

WRITE(G60600)

FORMATISXy *ERROR IN NETREP®)

RETURN

END

DATE

092879
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96

SHCOST SOURCE LISY DATE G92879
SH®COSTC1) .NFLATE
1 SUBROUTINE NFLATE
2 INCLUDI PARS
3 COMMON /NFLTZ FLATE
L} 1 CONTINUE
5 CHK=0
é =2
7 Coes8000¢0800sest ettt ssstnes
L] Ceses READ TOP LEVEL IS NO COSTS ARE HERE SEARCHM LOMER LEVELS
? Cee000080020000e880000e000000
10 READ(B*IRCL1+ERR=600) ISUBCODE+TITLE.COST
11 1001 FORMAT(IXy3Xe "ISUBS>>*e20(2Xs18))
12 FLAT=FLATE*1.D
13 IF(COSTt1) .EQ. O) GO YO 50
s D0 &) [=1+NVR
15 1I=1+JvYDSC
16 80 FLCOSTUIN=COST(I)eCLATes=]]
17 WRITE(B*IRCI1+ERR=400) ISUB+CODE+TITLE»COST»
18 eFLCOSY
19 GO T0 520
20 Ceescscesssssnssssss
21 Cees DETERMINE TYPE OF DATA AND DECIDE IF INFLATION APPLIES
22 Ceresceessssssatossssses
23 50 ISUTCH=ISUB(I)~-]IRCY
248 ISCISUTCH GT.16 OR., ISWTCH .LE. D) G3 TO 300
25 READ(B ISUB(I)vERR=600) ISA+CODEVITLE.COSY
26 IFLISUR(]I) .GT.100) GO YO 100
27 GO TO (3504350¢350¢559252¢3500250¢250¢3500250¢350¢350¢350¢3%50¢
28 +250+350+350) 9 ISNTCH
29 100 60 TO (350¢350¢350¢55025003500250+250¢350¢350¢350¢350¢350¢
30 +25003%50+350) ISHNTCH
31 Cepesesessesssene
32 Ceese CHECK COSTS IN LEVELS UNTIL NOTY = ZERO
33 Ceses UMEN NOT DO INSLATE COSTS AND PUT IN “LCIST
38 Ce000800000009282008000008
3s sS DO 89 J=1+NYR
36 60 CHK=CHK+COST (J)
37 IS (CHK .NE. 0.00GO0 YO 230
38 11=2
33 (1] ISCISACIL) JLE. D)GO TO 165
a0 READ(BTISAC(IL)+ERR=600) ISBeCONESTITLELCIST
st DO 70 J=1sNYVR,
82 70 CHK=CHK+COST (J)
83 IT (CHK .NE. 0.0) S0 7O 150
. 12=2
(1] 75 ITCISS(I2) .LE. D) GO YO 110
L1 READ(B*ISB(I2)vERR=600) ISC+CODEsTITLE »COST
L 2 ) DO 80 J=LeNYR
L] 80 CHK=CHK+COST (J))
" IF(CHK .LE. 0.0 )50 Y0 300
50 D0 90 J=1¢NYR
St JJd=Je+Jypsc
52 S0 FLCOSTIJ)I=COST(J)eFLAT*2JJ
53 WRITVE(ATISH(I?2)+ERR=500) ISC+CIDE+TITVLE«COST
58 *FLCOSY
55 v 12121



L6

SHCOSY SOURCE LIST

Sé
57
5a
59
60
61
&2
63
68
63
66
67
68
69
70
71
72
73
7.
75
76
7
78
79
a0
sl
82
83
L1
8s
86
a7
88
8y
0
21
2
3
L)
s
L]
7
8
99
120
10}
102
103
108
105
106
107
ins
109
11e
1

CHK=0.)
IF (12 .LE.K1) GO 70 75
GO Y0 165
15¢ DO 160 J=1,NVR
JJ=JeIYDSC
160 TLCOSTIJII=COST(JIeFLATe*J)
URITECB ISACIN) ¢ERR=600) ISBeCIDECTITLECIST
*FLCOSY
165 It=Ilet
CHK=0.0
IFC(I1 .LE.K1) GO VO &S
60 T0 2a0
200 DO 210 J=1+NVR
JJI=JeJYDSC
2 FLCOST(JI=COST(J)sFLATesJdY
WRITEC(A*ISUB(I)+ERR=600) ISA+CODE+TITLESCOST,
sFLCOSY
28 I=l+*1
CHNK=D.)
IF(I.LE.K1)G0 70 50
GO YO0 520

Cos08390 0800208200008 00009

.Ceee COSTS HERE ARE IN FORM 0= ONE CIST BUY NEED 7O SE INTLATED

Cess COSY (1) IS INFLATED BY VEAR
Cesttssssettveesetttonse
250 IF (\COST (1) .EQ. 0.C .AND. ISAI1) .NE. O) GO VO 270
00 255 JT1eNVR
JJI=J+JYDSC
255 ELCOSTCJII=COSI 1 )eCLATesJJ
WRITE(B®ISUBII) +ERR=600) ISA+CODE+TITLE»COST,
eFLCOSTYT " '
G0 70 300
270 I1=2
2715 IFCISALIT) JLE. O) GO TO 290
READC(B ISA(IL) vERR=63D) ISS¢CODETIVLECCIST
IF (COSTI1) .EO0. O) GO VO 300
DO 28) J=1.NTR
JI=JeJYDSC
280 FLCOSTLJII=COSTI(L1)eFLATe*JJ
WURITE(B®ISACIN) vERR=600) ISBeCODE+TITLELCOST»
*FLCOSY
2% I1=11e1
I5C(I1 .LE. K1) GO VYO 2758
300 I=1e1
CHK=0.)
It} <LE. K1) GO 7O SO
G070 520
35 00 370 JJ=1+NVR
Ceotosoetosecsetsttetsse
Cese THESE COSTS ARE NOT INFLATED BUT COSTS ARE PLACED IN FLCOSY
Cesetss st et dtestststeses
ISCISUTCH NE. SIFLCOST(JJII=COSTIJIJ)
FLCOSTIJJI=COST(1)
3 CONTINUE
WURITE(B ISUBC(I)¢ERR=4ND) ISA+CODE+VITLECCISTe
+Fl FO<TY
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86

SHCOST SOURCE LIST

132
s
118
115
19 1)
1z
118
1y
120

520
0L
6Ny

C
C
Cc

2PRT+S A.PASES

G0 70 300
RETURN
WRITELS,601)
FORMAT(SXe*ERROR IN N-LATE®*)
RETURN

DESUS TRACE.SUBTRACE.INIT
AT 1

TRACE ON
END

OATE 092877 PAGE 30




66

SHCOST SOURCE LISV

SHeCOSTI1).PAGLS

27 101

38 10y
(1] 102

APRT S A.PARS

SUSROUTINE PAGES(NUAML)

CORMON /PAGE /N1 IPAGNO+LCNoLNCNT»TITLE
COMRON/SEC/ZISECY

CORMON/CITYS/NARES (151)

CHARACTER NARNES*83:N106TITLE*30.NARE®SS
CHARACTER*27 FORRTS (9) o FORRAY
CHARACTER*S MONTHS(12)

DATA RAREZ&3M

DATA PMONTHS/ JAN.®s*FEB. o "MAR. s *APR. s *RAY *o *JUNE®s "JULY®,

’

*AUG.* e SEP. "9 "0CT. "9 *"NIV. "¢ *DEC*/

1
DATA FORATS/°(1H*eT120013s1Heo T10lMaeIl) "y

LR

(IMe e T1I200 IS0k MevIlolNanI2) e
(AN T1200i300Mar I0e M0 i3) %
C(IMe s TI200T30 1M eI 20014010
*IIHeeT1200 130 MH 0 J201M012)%,
TCIMe s TL2D9I301M ol 200Ma o130 %0
(1M TI20¢ 130 1Mo 130l Mol )%
T(IMe s TI200 IS0 1Moe 30N I20%,
CUINOvTI200 IS0 lHor IS0 1M 0130/

LNCNT=LNCNTeNUNL

IF(LNCNT.LE.

53) RETURN

IPAGNO=IPAGNO«1

LNCNT=NURL

IFILNCYT.GT.55) LNCNT=%
DECODE(6+1019N1) IR IDs 1Y

FORMATISI2)

IF(LCN .NE .0) NARE=NARESILCW)
YRITE(6¢107) TITLE'NAREMONTHSTIIN)oEDoIY

IF(ISECT.GE.10) NUN=NUM+3
IFCISECT .GE .10U) NUR=NUM o3
ICCIPASNO.GE.10) NUN=NUAe1]

IF(IPAGNO .GE
NUR=NUNe]

«10C) NUR=NURe1

FORRAT=FORNTS (NUM)
WRITE(S+“ORMAT) LCNISECT.IPAGY)
FORRATUINLIoASOe A6 IXe AR 130 %y 19°%912)

WURITE(6+102)
FORRAT(?7)
RETURN

END
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SHCOST SOURCE LIST

SHeCOST(1).PARS

PAKRS PRoOC

(o] L e N N KN R N Nl

PARARETERS FOR SOLAR COST PROGRAN

PARAMETERS IS1 B ICl MUST SE UPDATED I- THI 3LICK # OF
SHYAC AND/OR CHVAC ARE CHANGED. OTHER BLICKS UNDER

TMISE SLOCKS NEED NOT BSE CHANGED AS LIN3 AS THEY CORRESPOND

YO THE BLOCK ¥ INDICATED IN THIS PROC. FAILURE YO ADJUST FMESE
PARAMETERS TO THE APPROPRIAVE VALUES VILL YIELD UNPREDICVABLE
RESULTYS., THESE PARAMFTERS ART USED TO KEY ON THESE BLOCKS

SOR THE SPECITIC CALCULATIONS USED FOR THAT IVER,

PARARETER ILS= 10O 98LICK ® 3= LIFE CYCLE COSTS
SOLAR PARARETTIRS ISX

PARARETER ISi=1 3 ALOCK ¥ 2% SHAC
PARARETER IS2=IS1 e} @ BLOCK OF ACQUISITIONS
PARAMETER IS3=ISte> @ BLOCK ® 27 BUILDING WODI-ICATIONS

PARARETER ISO=]S1i+3 @ BLOCK ® JOF SPACE OCCUPIED
PARARETZIR IS5=IStes 2 BLOCK ¥ 37 NEV REPAIRS
PARARETER ISA=IS1eS 3 BLOCK ® OF MAINTENANCE
PARAREZTER IS7=ISties @ BLOCK ¥ 2% JPERATIONS
PARARETER ISB=IS1e7 2 BLOCK ® OF PRIPRERTY TAX
PARARETER IS9=IS1e8 8 SLOCK ® 37 PROPERTY TAX DEDUCTIONS
PARARETER 1S10=1S13 @ BLOCKX ® OF DEPERCIATIN DEDUCTIONS
PARAMETER ISI11=ISle1N @ BLOCK ¥ 3 ADDED INCIRE
PARARETER IS12=1S1+11 @ BLOCKX & OF INSURANCE COSTS
PARAMETER ISI13=IS1+12 @ SLOCK ® 37 SALVASE VALUE AFTER ¥ YEARS
PARARETER IS18=IS1*t3 @ BLOCK # JF LOAN RORTAGE
PARAMETER [ISI5=ISleln ® SLICK ¥ 9 LIAN PAY
PARARETER IS16=1IS1-15 @ BLICK & OF MAINTENANCE DEDUC IS FROM INC fAX
PAIAMETER ISL7=IS1els 8 SLICK ¥ 2T ENER3Y DEDUCTS FIR CORRERCIAL
C CONVENTIONAL PARARETERS ICX
PARARETER ICI1=1IDL § BLICK ® )T CHMVAC
PARARETER IC2=ICl el @ BLOCK ® OF ACOUISITIONS
PARARETER IC3=ICle? ® BLICK ¥ OF BUILDING MIDITICATIINS
PARARETER ICA=ICle3 @ BLOCK ® JF SPACE J2CCUPIED
PARARETER ICS=ICley @ BLICK ® 97 NEV REPAIRS
PARARETER IC6=ICl1+5 8 BLOCK ¥ OF RAINTENANCE &
PARARETER ICT7=ICle68 ® BLICK ® 07 JPERATIONS
PARARETER 1CB=IC1+7 ® BLOCK R JF PROPERTY TAX
PARARETER IC3=IC1e8 ® BLICK & JF PROPERTY TAX DEDUCTIIONS
PARARETER IC10=1ICl1+3 ® BLOCK ® OF DEPRECIATION DEOUC FIONS
PARARETER IC12=IClel2 8 BLICK ® 0F SALVASE
PARARETER ICII=IClell 8 BLOCK # OF INSURANCE
PARARETER IC13=IClel3 & BLICK & 97 WIRVAGE
PRRARMETER ICI18=ICle10 ® BLOCK # OF LOAN PAY
PARARETER ICIS=ICle1S
PARARETER IC16=ICl1°e1¢
PARARETER [V=28 2 ARRAY SI7f 27 YEAR ARRAY
PARARETER MCST=Iven SARRAY SI7E OF CISTS ARRAYS
PARARETER AMYOT=ACST @ ARRAVSIZE 2 TITAL
PARARETER K1=17 AMRRAY SIZE IF ISus
PARARETER [PL1=2 @ ARRAYSIZE 3 CIDE
PARARETER [P2:=p & ARRAY SIZE 9 TITLE
PARARETER K2:=20RCSTe2eRTOTeKle[Ple[P2ep
PARARETER K3K2e2425 8 RUFFER ARRAY SIZE
PARARETER L1=> A ® 07 LFVEL 1 3ROUPS

DATE 092877
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P T S

SHCOST SOURCE LIST

56
57
ss
59
&0
61
62
63
68
S
66
o7
68
69
70
7
T2
73
7
"
76
”
T8
79
L1
sl
82
83 END

SPRT+S A.PLTYODRY

PARAREVER L2=8 ® B 07 LEVEL 2 SROUPS

PARARETER L3:=3% 8 # OF LEVEL 3 GROUPS

PARARETER LoD 8 ® OF LEVEL § BRIUPS

PARARETER LS=0 ® ® OF LEVEL S BROUPS

PARARETER L&=1D @ § 0F LEVELS BRIUTS

PARARETER WNR=LIoL2eL 3010015208

PARARETER IGFL=?S5

PARARETER NTR=NRey

INTESER DATOPT+CL TPRN

CHARACTER®*S CODE+CCODE+ECODE-ACODE -BCODE+DCODE

CHARACTER®S TIVLE(S):ATITLECS)oATVITLECS) +CTITLECA).DTIFLECS)
S+ETVITLE! S

CORRON/SHAC2/7ISUSIKL) +CODE«TITLE+COSTURCST I o TOTALINTIV Do
SFLCOSTIRCST) +AFCOSTIRCST) oBFCOSTINCSTI o CFCOSTINCST )oOFCOSIINCS )y
SACTUALINTYOT)«BCTUALI(AYOT) +CCTUALINTOT) ¢DCTYUALIATIT)

CORMMON 7SHACL/NYR+ IVRIIY) ¢DISCoACEACT» ICORe IRCH9 IRC29 IRC3eIRCH
CNSLKsBU-ERIXIV o IVRST o R o IINIRCSe IDSCoIVRSY o ILFCY o JYDSCe IDISCe
SDURPAT +CSTPSRCLTIPRM+LCNoLOAXLOAD IPLOTSe TENCON.PTAX

CORRON/SHACS/ ACOSTIRCST) ¢BCOSTUIACST) +CCISTIACSTILODCOSIINCST ),
SATITLES PV ITLE-CTVITLE-DYITLE+ACODE+-DATOPT»BCODE
SCCODE+JCODEISAIKL D+ ISBURLD o ISCUKL) o ESDEREIDATITALCINTON) o
SBTOTALIPTOT)+CTOTAL IRTOT)

CORRON/S-LODZ7AREACIG L) oPCTLIGEL) «GUIRTLY +PRICECIGEL)

CORMON /OSFTOP /DSSTRT+DSSTOP oDSSTEP»“TSTRT«FISTOP,FTSTEP,
SDPSTRYDPSTOP+OPSTEP ¢ IPLTOP P TISTRT o P \STIPPTISTEPTSTOIP, (START
¢ TSTEP

DINENSION ISTIKI)ETOTALCNCST)ECOSTINCST)

——— e

DAJE 092879
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SHCOSTY SOURCE LISTY

SHeCOST{1).PLTORY

12
18

18
17

SUBROUTINE PLTYDRV(X»Y+XCNT+IPLTOP, IPLOTS)
INTEGER XCNY

CHARACTER#*55 LABEL (6)LABIS)

DIMENSION X(2509Y(25¢51+20(25)K(5)

PRINT s, "ONE"*

Kt1r)=o

DO L& j=2,%

YRAX=Y(L.)!

DO 1) I=2.xlwi

IFEY Lo l) BY THAT; VRARZYV]an)

IFUYRAY, LI, 402.2: 50 v 12

LY SO B R RS

YRAX=YAAXZ1D.3

GO T0 11t

DO 18 [=1leXCNT

YUIeJ)=Y(1eJ)/7110eeK(J))

LASEL(S)=SOHPRESENT VALUE COSY

LABEL(2)=SQHACTUAL COST

[RINZ=X(D)

XRAX=FLOATIIRIN)

XMIN=XAAX

IFIXEXCNT)-XRAXOR.) 1916017

XMAX=XNAXe N

IFIXRAX LT . XIXCNT)) GO TO 19

GO0 Y0 18

XNAX=XIXCNTY)

GO 70 18

XMAX=XMAXe*A,

ISUXPAX LT . X(XCNT)) 50 TO 17

YRIN=O.

YRAX=9),

GO TO (1293089 Se8)oIPLTOP

LABEL(1)=SOMCOLLECTOR AREA

LABEL(2)=SOMPERCENT LOAD - ACTUAL CO3ST
LASELC(3I=STHPERTORMANCE AND CIST AS RELATED T) CILLECYOR AREA

LABEL(S)=SOHPRESENT VALUE COST AS RELATED T0 COLLECTOR AREA
XNAX=16D.0

YRIN=0.

YRIN=L).

YRAX=100.

GO0 70 ?

LABELI1)=SOMDISCOUNY RATE

LASEL(3)=SIHACTUAL COSY AR RELATED YTJ DISCOUNY RATE

LABEL(S)=SOMPRESENT VALUE COSY AS RELATED TO DISCOUNT RAjE

GO 70 29

LASELU1)=SCHINTLATION RATE

LASEL(3)=SOMACTUAL CNSY AS RELATED TJ IVSLATION RATE

LABEL(S)=-SOHPRESENT VALUE COST AS RELATED 7D INFLATOON RAIJE

G0 10

LABEL(1)=SOMOOUNPAYNENT PEPCENT

LASELE(S)=SOMPRESENT VALUE COST AS RELATED 7O OOUNPATYNMENT

LABEL(3)=SOHACTUAL COST AS RELATED TO DOWUNPAYRENT

GO Y0 3

TARFI 1V )V =TANDDNDIDTY TAV Darvr

UATE 092877
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SHCOST SJURCE LISV DATE 092879

56
ST
58
S9
60
(]
62
43
68
(1]
(1]
87
68
(3
70
n
12
73
"
14
76
"
L]
7
80
L]}
82
"3
( 1]
as
8s
L2
(1]
"
20
1
92
3
AL
”*
%
”
i)

30
se

APRTeS A.PLOTS

LABEL( 3)=SOMACTUAL COST AS RELATED TO PROPERTY TAX RATE
LASEL(S)I=SOMPRESENT VALUE COSY AS RELATED TI PRIPERTY fAX RA\S
GO To 9

LASELLLI=SIMINCORE TAX RRTE

LACELIE37=SOMACTUAL COST AS RELATED T7O INCORME TAX RATE

LABE. (S)=SOMPRESENT VALNE COSY AS RELATED VO INCORE VAX ATE

CONT 1 VUE
IZCIPLOT: .€0Q.2) 50 TO 30
D0 21 1=, 4

D0 29 T=Ll.XCNT

ZUIN=YMaed)

ICODE=Y

IFLIPLYOP NE .1 .AND.J.EQ.1) GO 7O 21
ICCIPLYOP . 'Ecl.AND.J.EQ.2) ECOVE=1

CALL PLOTER IXeZoXCNToLABELITIDoLABEL(2) oAABEL (3 Do XNIN: XRAX ¢+ YRIN»
SYRAX.ICODE)

CONT INVE

LASCY I=SIMPRECENT LOAD COVERED
LAB(2)=SOHACTUAL COST OF TME SHMVAC
LASISII=SOMACTUAL COST 0F TME CHMVAC
LABIS)=SCHPRESENT VALUE COST OF TME SHVAC
LASISI=SOMPRESENT VALUE COST 0 TME CMVAC
1coDE=1

ISCIPLYOP.NE.1) GO TO S1

CALL LEGENDILAB (1)K (1)0))

ICODE=2

CALL LEGEND(LAB(2)oK 2),]1CODE)

CALL LISENDILASI3I)+K()eS)

00 S3 J=a.S

DO St I=1+XCNT

ZLD=viled)

ICO0E=1

1F1J.€0.5) ICODE=}

CALL PLOTERIXeZo XCNToLASELCLDoLASELCN) oLABILIS)IeXNIN, XMAXVYALIN,
SYRAX» ICODE)

CALL LIGENDILAB(S)K(8),1)

CALL LEGENDILAB(SIeR(S)e3)

DO 1S I=1.XCNT

00 15 J=1.5%

Yiled=)

XCNT=0

RETURN

END
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SHCOST SOURCE LIST

SHeCOSTL1).PLGTS

1
11

12
13

18

23

2a
23

31

33

SUSROUTINF PLOTER(A+3eNReXTLEeYTLE+HEADERIXNINXARX . YR]I Ne YRAX+10)

DIMENSION XU(25):Y(25)+A125).,B125)
CHARACTEReS XTLEC(I® o YTLECIS) +MEADERCIN)oLICNHCLN)
THCHRZ-D

I XCHRZ=)

IYCHR=0O

DO 1) I=1+18

IFEXTLEC]) EQ.OH ) G0 10 11
IXCHR=IXCHRe§

DO 12 I=1.16

ISEYTLICIN .EQ. O™ ' GO To 13
IYCHR= IYCHR+§

DO 18 I=1.108

IF(HEADERI(]) EQ .4 ) GO 1D 15
IMCHR=IMCHRN

CONTINUVE

IFLG=D

DO 16 I1=1+MR

xtIey=acin)

YeIn=seIn

IFCID.VE. L) GO TO 25

XNUR=0

CALL SYMRSOL(D.D91%.2¢.183+HEADER DD« INCHR)
SCAZ(XRAX-XN]IK) /8.0

CALL AXESED.Del .DeXTLEe~-IXCHRsB8.%¢0.DeXNINeSCA)
SCAZIYRAX~-YNIN) 79.0

CALL AYIS(De1.0+YTLE+IVYCHReD9:D+70.0+YNIN.,SCA)
D0 23 1=0.0

Xj==L0ATL(LI)

CALL PLOTIXBe1.0:9)

CALL PLOTC(XB+1D0.0¢2)

IF(I.EQ.8) GO YO 2%

CALL PLOTIXB*).S5+10.7+3)

CALL PILOTIXB*0.5¢1.0¢2)

CONTIRNUE

00 28 I=1e10

X8=FLOAT(I)

CALL PLOT(O.0.,XB.3)

CALL PLOTI(B.D+X5¢2)

IT11.E0.10) GO YO 2%

CALL PLUT(8.0eX5¢).5.3)

CALL PLOTI(D.0+XBe0.592)

CONTINUE

CALL SEALEIX,XPIN:YARX:0.CeB8.0¢MR)
CALL STZALFC(YoVRIN:YAAXelode?.00WR)
CALL PLOTIXEND oV ILD D)

DO 33 Ki1=2+NR

IFIXIK1P.LY.0.0) XINID=0.C
IZEXIRLY .GV . 9.0) XIK1D=9.0
IFLYIRN ) LT.C.0) YIK1)=0,.0
IFEVERL) 6T 1%.0) YIKI)=12.0

CALL PLOTIRIKN) Y IK1De2)

CONTINUE

ANUR=XNUIRe |

nn T XK1= .NO

CafE 092873
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SHCOSY SOURCE LISY

e 32
57
e
59

aPRT«S a.POSAVL

CaLL NURSERCXIKID e Y(RED o )

IFt10.
RETURN
Enp

C0.3) caLL PLover2.0

7
~

TLeXWURGI.00-D)
..o.""
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SHCOSY SOURCF AISY " DAFE 032m79

SHeCOSTCI).POSAVE

&

SUBROUTINE POSAVE e
INCLUDE PARS \
COMMON/SECZISECTY
COARONZIPLZEIP
CORRONNFLY/ZFLATE
COMRON/CYLIF/CYLELS) .
CORMON /SUR/SHVACS C vac.actcs.rvtcs.nclcrc.’vtcrc.-sunc.-cuac
DINENSION CURMSAVIL] sACUNSYIIY)
READ(8"® IS 1+ERR=£00) ls&.tcoot.tvtvtt.tcest.crovnt.'ovnlo
sacTUAL
READISYIC1.ERR=600) ISEsECODE+ETITLEECOSTSETOTALPATOTALS
enCTUAL
1FL6=1
18LG=1
DO 100 I=1.NYR
f1=1-1
APOSAV=8CTUAL (1)-ACTUALET)
LT N2, 1)ACURSY(L )=ACURSVI LT )eAPISAY
1501.E0.1)ACURSY 11) =APOSAY
PSAVE=ATOYALII)-TOTALID)
1EC1.NEI)CURSAY (1) =CURSAV I 11) +PSAVE
IF(1.E3.1)CURSAV (1) =P SAVE B
IFIAPOSAV.LE. 0.0R.IALG .NE. 1) GO TO 70
1870599
1ASYYR=1+1YRST
] IT(PSAVE .LE. D.OR. I°LG .%E. 1) GI T2 100
IFLG=99
ISVIR=ISIYRST o
106 CONTINUE
ISY=ISYYR-1VRSY L)
IASV=IASYYR-1ITYRSY
FSAVE=ATOTALCISY)-TOTALCISY)
APOSAV=BCTUAL { 1ASY) -ACTUALITASY)
CALL PASESINTYRen)
VR ITEC6+2C0) TSVYR.PSAVEs IASYYR, APOSAV. {IVR(K DeCUNSAY 1K)y
SACURSYIR) K=l NYR)
FLATE1=FLATE®100.0
TINCRI=TINCOR®1D7.0
PYAXY1=PTAX*100.0 0
DISCI=)ISC*19d.9 EA)
DAPRT=PUNPATC 103 .0
ITCIPLTOP.€Q.1) VARYZAREACIP)
IELIPLTOP .€Q.2) VARY=DISC*160.0
ISCIPLTOP.EQ.3) VARY=ZLATE®130.)
IELIPLYIP .EQ.0) VARY=DUNPAT®100.0

S IT(IPLYOP.EQ.5) VARY=PTAY*107.)

IFLIPLTOP .EQ &) VARY=TINCOR®10C.0
\ URITECICISECT+ERR=63D7) ISECT VARY.PCTCIPI3CI®)
\\g_"ll'(loDISClnO."'oC&"QIo'l.ClloF'll'ol.[l!l.l-S‘Wltoﬂ"lCoC'l?

AC+PCHAC
200 FORBATIIX o 1320°0")o/e2Xo "IN VEAR *o 151X *POSITIVE SAVINGS WILL °*»
*'0Cy BY e /7+2Xe AN AROUNT 0F *9 10.2¢* IV TERRS I PRESENT VALUE®.
s*poLL e/e2X0 "IN YEAR %5 15¢1Xe*POISITIVE SAVINGS WILL JCCUR*»
e BY L FARY AN AROUNT 0T ?oF10.2¢" IN TERMS 37 ACTUAL DILLARS®. /.

ATV PN AT TUT FAMTMAC Dy YEANS 4 TY _Serans Ty _ anDrrrumres
.

.

\

LY

38
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SHCOST SOURCE LISY

56 *° VALUE SAVINGS®+2X¢"ACTUAL SAVIANGS®*y/»
57 SR =" e/ eS0UIXeISeBXeE10.2¢12Ke"1020/))
58 RETURN

59 600 WRITE(6+621)

60 601 FORRAT (SX» "ERROR IN POSAVE®)

(11 RETURN

62 EnD

aPRTeS A.PVAC

OATE 092879
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SHCOSTY SOURCE LIST

SHeCOSTU(1 ) .PYAC

c

c

Csas
Ceas
Coss
rese

10

35

37

L1
70

10v

SUSROUTINE PVYAC

INCLUDE PARS

DIMENSION [BTIRMCLZ)

DATA IBTEM/9:10s1 3003119160170 0C79 010902290139 010501167

COMSINES TOTALS IN WAJOR AREAS TD JBTAIN Py AND AC

IF{IRC1.EQ.O0) GO TO 150

CALL SSLNKk

FEAC(A*IRCI+ERR=400) ISURCODE+TITLESCIST,
sTLCOST

KE=K J+ 1C+PCSTe2

AC=).D
PY=C.0

aCcT=9.)

NYRR=NTYRs+H

DO 199 I=2.x1

SiGN=1.C

ITCISUSCII.LE.D) 5070 13)
READ SUBLEVYELS FOR PREVIOUSLY CORMPUTED PV AND AC CISTS
READI(ATISUSIII+ERR=530) ISA+BCIDESTITLE+SCIST
SBFCOST+TOTALACTUAL
DETERMIYE SIGN ~“OR CALCULATION
PROPERTY TAX DEDUCTIONS, DEPRECIATICN DEDUCTIONSs SALVAGE
YALUE A=TER N JEARS, INTEREST 24 MIRTGAGE 8D
ASTER TAX IMCGPRE ARE SUBTRACTED FROM THE TOTAL COSTS
ALL OT4IR CNOSTS ARE ADDED TO THE TOTAL CISTS.
09 10 I1 = (»13

ITCISUBSII)LEQ.INTRACTIIY) SIGN=-1.0

IFLISUBIL]) .GT. IRCI*3 )GO TD 35
ATOTALCL)I=TOTALINYR+3)&SIGNeATITALIL)
BCTUALII)=TOTALINYR+3)eSIGN+BCTUALIL)
ACT=ACT+TOTALI(NYRs3) oS3
PY=OYSTOTALINTR*3)eSIGN
AC=ACSTOTAL(NYRe2)eSIGN

G0 70 1CQ

ITCISUSETI) JNELI3.ANDLISUSIT) JNELLL2) 39 TD 37
ACT=ACT-ACTUAL (NTR+1)

PY=PY-TOTALINTRsY)

AC=AC-TOTALINTR+2) p
BCTUALINTR)I=BCTUALINYP) ~ACTUALINYR+])
ATOYALINYR)=ATOTALINYR) ~-TOTALINYR®])

G0 T0 1)

DO 80 J=1.NTR
ATOTALCII=TOTALCI)*SIGSNeRTOTALLY)
BCTUALUJISACTUAL tJ)eSIGN+BCTURLIY)

CONTINUE

ACT=ACT<ACTUAL INYRe1)*S]ISH
PY=PYsTOTAL(NYRe])sSIGN
AC=ACSTOTALINTYR#2)eSIGNK

CONTVINUE

IFCINRGY.NE.1) GO TO 1AG

ATT=COSTL 3VsaCY

AC=AC+COSTI2)

PYzZPVYeCOSTIL)

WRITE YOTAL PY AND AC INTO TOP LEVEL

UDTTCINYIRCY) . FRD =~V 12U PANE L TITIC ., ~C T,

OATE D92m73
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SHCOST SOURCE LISV

56
57
se
$9?
60
61

150
600
601

APRT»S A.RESULY

SFLCOSToATOTALSCTUAL+PVACeACT
RETURN

URITE(S.401)

FORMATISXe "ERROR IN PYAC®)
RETURN

END

DATE 092879
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SHCOST SOURCE LIST

SHeCOST(1).RESULT

SUBROUTINE RESULTY
INTEGER XCNT
COMMON7XC/7XCNTY
COMMON/=LAG/IFLS
COMMON/NFLT/FLATE
COMMON/LIPL/IP
CONMON/SUNZSHYACs CHYACYACLCSsPYLCSoACLCFCy PYLCFCoPSHACY PCHAC
COMMON/SECZISECT
COMMON/LAST/PRICEL
INCLUD:Z PARS
CORMON/CYLIF/CYLF (8)
COMMON/LNCMN/NUR
DIRENSION X(25)+Y(25+5)
DIMENSION NOUT(LT)
OATA NOUT/ 303080803099 90799¢7060806050909997
IRC1I=ISI
IF(IRC1.EQ.0) GO 70 250
c PRINTS OUT RESULTS
100 CALL SBLNK
READ(B*IRCIL+ERR=601) ISUBCOODE+TVITLE
CALL PAGES(99)
CALL PAGES(3)
WRITE(6+10) CODESTITLE
DU 230 I=2.K1
Ceses READ SUBLEVELS OF 7YOP LEVEL
IS(ISuUBLI).LE.O) GO TO 200
KL=ISust1)
IF(RL.3T,110) KL=KLe1|
ISIKLGT.100) KL=KL-100
NUR=NOUT(KL )ob
FFURLoGE «5SeAND KL LE.10.0R.KL.GT13) NUN=NURSNYR
CALL PASESt(NUM)
READ(B*ISUR (I +ERR=600) ISA+CODE+TITLE+ECOSTY+ETOTAL,
«TOTALACTUAL
c WRITE INTERMEDIATE RESULTS
CALL REPRNT
200 CONTINVE
READ(B*IRC1+ERR=60N) ISE+CODEsTITLEZECIST+ETITAL,
*TOVAL+ACTUAL'PVsACACT
c WURITE FINAL RESULTS
CALL PAGESINYR*8)
WRITE(So15) CODE+TIVTLE«PVeACOACT
VRIVE(G218)(IYRIJ)oTOTAL(JI+ACTUALIJ) vJ=19NYR)
CHYAC=ACTY
PCHAC=PYV
2%0 ITC(IRC1.EQ.IC1)530 TO 300
Cesee CHANGE FROM SOLAR TO CONVENTIONAL
IRCI=ICIL
SHYAC=ACT
PSMaC=PYVY
GO Y0 100
Cees YRITE LITE CYCLE COSTS SAVINGS IS REQUESVED
300 IFLILFCY .NE. 1) GO T0 a00
READC(A*ILFyERR=60D) ISA+CODE+TVIVLE.CVL"

~ar narre sny

DATE 092879
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SHCOST SOURCE LIST DATE 092873
Sé WRITE(60305)
57 CALL PASES(9)
58 WURITE(8,310)CYLF
s9 ACLCS=CYL=(2)
60 PYLCS=CVYLFI1)
61 ACLCSC=CYLE(S)
62 PYLCFC=CYLF(N)
63 305 FORMAT(IXo132¢%¢%) o779 1XeWXe*LIFE CYCLE COSY SAVINSS®)
(1] 310 FORMATU 11Xy *PRESENT *
65 . S'eC10e2e¢/¢1Xe*ACTUAL CeTXNe® =9
66 SF1Ce2¢/791Xs *ANNUALIZED =% F10.20 /7
67 *1Xe *THE PRESENT VALUE FUEL SAVINSS =%9F1J.2¢/7 0
68 21X o *THE ACTUAL FUEL SAVINGS =% F10.2¢701Xe
69 ¢*THE ANNUAL IZED FUEL SAVINGS =0 FlID.20277)
70 10 FORMATUIXo1320%¢°)s/e1XoA5e2Xe "RESULTS FOR *98A8¢/)
7 15 FORMATCINo2XoASeLX26A8s /792X ¢ *THE PRESENT VALUE CIST I (ME SYSTER®.
72 4% IS—=*,F12.2¢701Xe° THE ANNUALJIZED COST OF THE SYSTEN IS--'U
73 ®%-ca®,T12,2¢791Xe* THME ACTUAL COSY 07 THE SVSTER [S ~=-c-==- v
7 *F12.2)
14 18 FORMATIIXe2Xs°COSTS BY YEAR®e/7e2Ke *VEAR® o+ SX e *PYCIST o SXe *ACTUAL®,
76 S/ e2N 9V ===="9 5Ny " *eSXe® el
77 ¢S 2Ne I8 1 XeFLlDe?291XeF10e207))
78 (L7 XCNT=XCNT+1
79 YIXCNT 1 )=PCT(IF)
80 VIXCNT »2) =SHYAC
(] YIXCNTe3)=CHVAC
82 YIXCNT o 8)=PSHAC
a3 VIXCNYsS)I=PCHAC
[ 1] IFCIPLYOP .EQ.1) XN(IXCNTV)I=AREALIP)
as ISCIPLTOP.EQ.2) K(XCNT)I=DISCe*190.)
86 IFCIPLYOP .EQ.3) XIXCNT)=FLATE*100.0
n? ITCIPLYOP.EQ.8) X(XCNT)=DWUNPAT¢100.0
(] ] IFCIPLTOP .EQ.5) XIXCNT)=PTAX+100.0
(1] ISCIPLTOP.EQ.6) XU(XCNTI=TINCORe100.)
90 c WRITE(6+1000) IFLGeIPLOTS
Nn 1000 FORMATI(SXe*IFLS*oISe® IPLITS"15)
92 FFC(IFLG.EQ o1 .AND.IPLOTS.NE.O) CALL PLTDRVIXeVoXCNToIPLIOP.IPLOIS)
3 RE TURN
78 0L URITE(6+0601)
5 601 FORNAT(SX, "ERROR IN RESULT®)
96 RETVURN
"7 END

PRTeS ARFPRNT



(481

SHCOSY SOURCE LISY DATE 092879

SHeCOST( L) .RFPRNT

c

10
17

18
1

1300

C
L1

Ceee
Ceoeoe

SUBROUTINE RFPRNT

INCLUDEZ PARS

CORMON/LNCN/NUN

ISCISUSC(IN.EQ.D) S0 Y0 2))

SUBLEVEL HERDING

CONTINUE

WRITE(6¢5) CODE+TITLESNYR
S CORMATIIXe/7708IXvASs2Xe6AN9 792X e "CISTS OVER THE *oI3¢* YEARS O°°
+¢" THE ANALYSIS®)

ISUTCH=ISUS(IN-1

IF(ISUTICH .GT. 107) GO 7O 1

GO0 TOCLIDODe10¢1D+50+50¢50¢80¢80¢83¢10012019¢8)98098%0:80¢8D00ISUICH

GOTO( 10002 10+10¢50+50¢50¢8GCe80+80920020+8Co0+80,8D+90 )9 ISW ICH-100
WRITE COST RESULTS

CONTINUVE

WRIVE(Ss16) VOTAL(NYReL)oTOTALI(NYR®2) JACTUALC(NYReL)

FORMATUIXe /779 IXe*THE DOWN PAYRMENT = 9 IXoF1Ge2¢701XoF5.20°% OF %
+*THE TOTAL COST*)

IFIISAI2) .GT. 0O) GO 7O 12

GO0 TOo 230

CALL PAGES (NURM+y)

WRITE(G:?)

FORAAT(IXe2X o *SUSLEVEL COSTS*e/2/77)

DO 18 JJ=2,K1

IF(ISAIJI).LE. ©O) GO TO 16

READI(B*ISA(JJ) +ERR=400) ISE¢ACIDEATITLE+ECOST ETOTAL,

+BCTUAL »ATOTAL -
WRITEC(6¢15) ACODE+ATITLE+ATOTALC(NYRe1) sBCTUALINYRe]) ‘g
CONTINUE i
S FORMATI(LIXeASe6A0+/¢IXe2Xe *PRESEZNT VALUE = *eF12.2070 =
+3X s *ACTUAL COSTY =*9F12.2¢/) =
DOUNPR=DUNPAT#1D0.0 J e
WRITE(6917)TOTAL (INYR #3) » DOUNPR c.
GO0 To 220 £ ?
& TORMAT(1Xe2Xs *PRESENT VALUE = *oF12.2¢/7¢3X¢ "ANNUAL °* =g
9COST = *9F12.2¢/+3X¢*ACTUAL CIST =99712,247) e
WRITE COST RESULTS WITH YEARLY Py RESULTS
MRITE(S+85) TOTAL(NYRe1),TOTALCNYR®2) JACTURL(NYReLD ¢ C(IYRCS), 3 z

STOTALU(JD)+ACTUAL (J) 2 J=1¢NYR)

S FORRATUIXe2Xo "PRESENT VALUE = "oeF12.2¢7¢3Xe *ANNUAL COST = v
*F12.2¢7¢3Xe"ACTUAL COST = *9F12.29/793%; *PRESENT VALUE AND °*»
**ACTUAL COSTS BY YEAR®*/77,8X,

S*YEAR® ¢ SXo *PVCOST*eSXo *ACTUAL 0/ 98X o ?====? 5Ky - = mum MR R *
So/ZeSOUSXeISelXeTIN2¢ X102/

GO 70 200

WkITE YEARLY COSYS FOR TMIS ITEM AND VEARLY COSTS FOR EACH
OF THE COMPONENTS CONPRISING THIS ITERS COSTS

MRITE (6+95) YTOTAL (NYReL1)eTOTALINYRe2)oACTUALINYReL Do (IVRI(K),
STOVAL(K)oACTUAL (K ) oK =1sNYR)

ISC(ISA(2) .LE. D) GO TO 200

CALL PAGES(INUReg)

WPITEC(S9227) CODETITLE

D0 100 J=2:K1+3

Ji=Jel
12=1s2



el

SHCOSY SOURCE LIST DATE 092RA179

-1 IFLISALY) EQ.0)GO TO 100

57 ITCJaNZL2) CALL PASES(NUN)

58 READIB*ISA(J) +ERR=600) ISE+COCEsTITLESECOSTIEVOTAL,

59 ¢TOTALACTUAL

6C TFLISALJL) LLE .OXGD TO 70O

sl READIB*ISACJINL) +ERR=AD00) ISE+ACODE«ATETLECECISTEVOTALY

62 *ATOTAL »BCTUAL

63 IFCISACI2).LELD) 50 YO 4D

(1] READIBTISAIJ2)+ERR=A00) ISE+BCIDE+BTITLESECOST.ETOTAL,

65 *BTOTAL.CCTUAL

66 WRITE (6+205) CONEs (TITLEIKA) o KA=1eS5S)sACODE+(ATITLEIKB)eKB=1:5)»
67 SACONE+(RTITLEI(KC)+sXC=1e5)

68 WRITE (£+210) TOTALINYR#1)oATOTALINYRS1)+BTOTALINYRe] ),

69 STOTALI(NYR*2)+ATOTAL(NYR*2) oSTOTALINYR®2) +ACTUALINYReL )y

7C SBCTUALINYR* 1) sCCTUALINYROL) o (IYRIK)TOTALIN),

71 SACTURALIX ) o IYRIK) ATOTALI" ) oBCTUEALIC) o IVYRIK)eBTITALIK) ¢

72 SCCTUPLIK ) yK=TsNTR)

73 30 0 190

78 L) CONT INUE

75 WRITFU(A2T4) CODFo(TITLEMCKA) o KA=L¢S)eACINE«CATITLEI(KS)IeKB=1,5)
76 URITE(A+215) TOTALINYRSL)+ATOTALINYRL)eTOTALINYRO2),

17 SATOTALINYR®2)+ACTUAL(NYReL ) BCTUALINYRSL) o (IYREKDoTITALIK)

78 SACTUALIK) s IVRIK ) vATOTALIK) oBCTUALIK) yK=1eNYR)

79 30 19 100

AaD 70 CONTINULE

L1} URITEC(G6+2DTICONETITLE

82 WRITEC(GE+85) TOTALINYRSL) oTOTALINYRS2)sACTUALINYRL Do (IYRIK),
A3 STOTALUY ) 4ACTUALI(K ) sK=1eNTYR)

8e 10v CONT INUE

L} 30 T0 2))

86 15¢ VRITE(6+225) CODE+TITLEISUBITI) . IRCY

87 200 RETURN

L1} 606L WRITE(G,801)

89 401 FORMATISX s "ERROR IN R-PRNT®*)

30 RETURN

1 295 FURMATIIX o7 oe3(2XoAS+ 1Y eSANLTX)e/)

32 208 FORRATUIX o 79202 XsASo1XeSAM1TX D7)

3 207 FORMATIIXo/Z o 2XoASeIXeSAR I TXe /)

n 210 FORMATUIX o7 313Xs *PRESENT VALUE =°eF12.2¢010X D)e/793(3Xs"ANNUAL °*»
5 s *COSY TUeTH2.2010X) o 7o FSUING"ACTUAL CISTS  =%e 012.2¢10X )¢

96 $/77+303X+°COSTS BY YEAR®* 28X )y

£ 2 /73U YEAR oS X o "PYCOST  oSY s "ACTUAL o ISXD) o7 o33N *-~=="y5X,
8 0 rnnan ) A *eISX D) e //eS5003I2X s ISe AN eF10. 201 XeF10.2015X)0 /)
? .7)
100 215 FORRATUIX/792(3Xe *PRESENT VALUE = oF12.2s18X Ds/7+2 13X "ANNUAL *»
101 s*COSY TOeFL2.2010X) o/ o2 (N9 *ACTUAL CISTS =9 12.2010X ),
1c? S/77+203IX+°COSTS BY YEAR *+27X)
103 S/ /3N 2L 2N s *YERR "o SN e "PVYCOST *oSX s *ACTUAL* o1 AX ) e/ o IN 9 2( 2N 0 *~-=="45X
108 Syt MR A o 16X) /7050210 X IS IXeT10.2¢IXeFI0.2013X)0e/)
105 se/)
106 22v FORPATUIX o 3Xy "FRESENT VALUE ="oF12.2¢79 33X "ANNUAL COST =%
127 ST02.2077+ 3N *PRESEMT VALIE COSTS AY YEAR®«/7/7¢5X,
108 SCVEAR T IOV o "COST "o/ oSN 9 ===y QN *====%9 7/
107 SN IS o287 1) 201X 0710020 7))
110 222 FORMATIIXe/7/7420X, *SURLEVEL COSTS FIR *sAS+IXs6AN,77)
" 275 CORRATIIY /e IX %0000 ceeetefPRIR TN TSUTrM TN RTDQNT 0%, 7.

PAGE
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149!

SHCOST SOURCE LISTY
$3YIAS e IX e bAN /o IX ISUBCII= o ISe3Xs *IRCL="+150e77)

12
END

13

APRT+S A.SALVAS

-
'

,‘.

ly"’.‘ "

UATE 092873

PASE

L1



SHCOST SOURCE LIST

SHeCOST(1).SALVAS

1

2

3 C

L]

5

)

L

8

9
10

11 100
12 60u
13 601
18

15

APRT+S A.SBLNK

QI

SUBROUT INE SALVAG
INCLUDZ PARS

CORMPUTE TrE SALVAGE VALUE ATTER NYR

IFtIRCL.EQ.D) GO YO IND
READI(B*IRC1,ERR=600) ISUBsCODE+TITLESCOSY
TOTALCNYRe1)I=COST(L)/7(1.DeDI C)oeNYR
ACTUALINYRe1)=COSTI(])

TOVALINYKke2)=TOTAL (NYReL)SAC-ACY

WRITE(R*IPCLsERR=AN0) ISUB.CODEsTITLESCIST
SELCOSToTOTAL.ACTUSL

RETURN

WURITE(S5.601)

FORMRATISX. "ERROR IN SALVAG®)

RE TURN

END

OATE 092877 PAGE a7




911

SHCGST SOURCE LISY

SHeCOSTI1) . SRLNK

C L18

10 200

22 W
23 450

APRT +S A.SKALE

SUSROUTINE SBLNK
INCLUDE PARS
ANKS OUT OR ZEROS
CHARACTER®*6 BLNK
DATA ALNKXZ78H ’
IFIIJK .EQ.Q ) GO Y0 &S0O
DO 10D I=le.Kk1
Isusti=o
00 200 I=l+6
TITLECT)=BLNK
CODE=R"LNK
DO 8GO I=1.MACST
COST(IN=0.D
ACOST(1)=0.C
ATOSTC(IN=D.D
CCosSTtLIN=0.0
ELCOSTIINI=N.0
AFCOST(I)=0.0
BECOST(IN=D.0
CFCOST(I)=0.0
DTCOSTLIN=2.0
DCOSTLI)=0.0
00 SD0D I=1.ATOTV
ACTUAL(1)=0.0
SCTUAL(II=).D
CCTUAL(IN=0.0
STOTALCIN=0D.)
TOTAL(TI)=0.0
ATOTALC(II=N.D
RETURN
END

DATE 092879

PAGE



LTT

SHCOST SOURCE LISV

SHeCOSTIL D SKALE
1
2
3
a 10
S
6

APRT+S A.SOLRAN

SUSROUTINE SKALEC(AARINARAX.ORIG.ALNT.WUN)
DIRENS ION A(20)

00 1D I=1.NUR

ALII=UCIAL I -ARIN) 7 (ARAX-ANIN) DeALNT) oORIG
RETURN

END

DATE 092873

PAGE




8I1

SHCOSY SOURCE LIST

SHeCOSTIL).SOLRAN

INCLUDE PARS.LIST
COMMON /SEC Z/ISECY
CORAON/=LAGZIFLS
COMRON /NFLT/ FLATE
CONMON/PAGE/NL +IPAGNO ¢+ LCN1+LNCNT s NARE
CHARACTER NARE*30D
CHARPCTER®S N1+N2oN3.NS
1 CONT INUE
DETINE “ILE 8(2)D+K3¢VsIDRR)
DEFINE FILE 9125+25+V+ 10DRR1)
CALL STLOCK(NL+M2,N3.N8)
REAUGIS101) NARE
101 FORRAT(ASD)
Tox=1
C CALL WUMSIN “OR INPUT 07 WSS STRUCTURE
CALL WASIN
C CALL CSTOTN SOR INPUT 0% COST DATA
CALL CSTOTN
ITCIPLOTYS.NE.D) CALL CALLID

Cesccsencocosoerse il

Ceee [DISC=1 INNDICATVES INSLATION SESINS ASTER TME “IRSY 3

Cese YEAR OF THE ANALYSIS IDISC/=/ 1| INDICATES FIRST VEAR 4

Cees [INLATION OF COSTS p ¥

Cecsocssoosssssssese "
Jvosc=) | &
IFCIDISC E3.1) JYOSC=-1 o

C COMPUTE SUCEEDING VEARS IN TME ANALYSIS 2 =
D0 1C I=1.NYR TP

10 IYRCIVZIVRSTelI-1) = &2

LCNI=LCN o7
ISECT=) o

20 CALL DIlvvy
ISECT=ISECTe]
LNCNTY=O
IT(DISS.E0.-979.) G50 7O 13D
Cessocsssorosecssescoee
Ceee [DSC=1 INDICATES DISCOUNT RATE IS REAL
:: AND INFLATIOKR RATE MUSTY BE ADDED 790 DISC
Ceee ELSE DISC IS REAL
Cescccscsssssonsce
Cooososostsetecttstnsee
IFLIDSC .EQ. 1) DISC=DISCeFLATE
C CONPUTE TME TACTOR USED IN CONVERSIIN I PRESEVY VALUE 7O ANNUAL COST
ACFACT=(DISCe (1 .0O*DISCIe*NYRI 71 11.0+DISCIooqVYR-1 )
C CORPUTI THE AMORTIZEND VALUE 95 TME LOAN TOR NYRS
IC(INRGY EQ. 1) GO Tr SC
IRCI=ISIN
IRC2=1S15%
CALL AMORT2
IPCi=11)
IRC2=1108
CALL AMORTY?
1Jx=)
C CORPUTE THE INFLATED COSTS IF FLATECINFLATION FACTIR) NOI=U
I (T100F _FA,. Y. %) 0 Tn =N

LATE 072877



611

-, .
SHCOSY SOURCE E1Sia,

Se IPcizist

s? CALL WFLATE

Sh IRCI=IC)

s CALL WFLATE

(1] C CALL CSTITO FOR OUTPUIN OF COST DATA [N READASLE FIRA
(3 Su I€ (DATOPT .NE. 1 ) CALL CSTDYO

62 Ceecccscsessssosessscoce

e Ceee IT ENERGY ANALYSIS ONLY FALL THRU

(1) Cese ELSE CONTINUE NORMALLY SY CALLING SILCST.CONCST
‘, CO0R0RQCRSICRIRRIROIRCERRROISS

(1) ITCINRSY .NE.L) 50 TO 109

67 Cescogpecececesecece

1] Cese T COmMERCIAL ENERGY DEQUCYS WMUST SE CINPUTED
(1) Ceee FLE Gu TO ENERGY COSTS

70 Cescvscognissraesnss

”n IFLICON .NE.1) GO TO 90

72 ! IRCI=D

13 e 1PC2=0

™ IRC3=)

s IPCaz=jICYs

76 CALL DIPIRC

” IRCazIS17?

™ CALL DEPINC

7 CPe0e0t0 00 0e sttt otene

L3 Ceee ENERIY COSTS FOR ENERGY ONLY AWALYSIS

) Cevocccccoclitecccoccocee

L4 ” IRci-iIcoy

[ ) CaLL ENERGY

ay IRCi=IS?

s CALL EWERGY

LT3 Imci=iS1

[ %] CO000009000000000003000

an Ceee TOTAL RESULTS INTO PVAC

83 Ceeccosecscccectoccseee

0 CaLL »rvAC

N Ircazicu

" CALL PVaAC

3 6070 12¢C

E L] c CALL SOLSST aNn CONCSY “OR COWNPUTATIOIN I CISTS ~Im
L4 ] C BOTH THE SOLAR MVAC AND THE CINVENTIONL NYAC
L0} 100 ITCISL .NE. OJCALL SOLCSY

” IFLICT NE. O)CALL CONCST

IR Ceeovcocsccsccsssccosee

” Ceee COMPUTE LISE CYCLE COSTS IF REQUESTED
100 Cecescocecases oo
101 12¢ IFCILFCY EQ. 1) CALL LITCYC

102 C CALL RESULY COR OUTPUT AT THE RESULYS CALCULATED
13 CALL PESULY
100 CALL PISAvVE

10% GO Yo 2%

19 132 CONTINUE

107 CALL SUNRIZIIPLTYOP)

1on svTopP

109 C NERUG SURTRACE» TRACE

1o < AT 1
m r TRacF on

DATE 032879

51



Q

0Z1

SHCOST SOURCE List
12

APRT+S A.SHLOST

END

Dart 932a72



SHCOST SOURCE LIST

SHeCOST(1).SHCOST

1

e

3

8 10
S

]

7 100
L] 200
?
10

11 20
12

13

#PRT+S A.SOLCST

CHARACTER*80 DATA

CALL CSFREQ(*3ASGeT 8, . )
I=0

RERD(S+10D+END=930) DATA
I=]e2

WRITE(6+200) T+DATA

FORRAT (ABO)

CORNAT(SXeISeSX+ARD)

WRITEI8:,100) DATA

S0 70 10

CALL CSFREOQ (*RADD SHeCOST.BEGIN .

stopP

END

DATE 092m79

53



SHCOST SOURCE LIST DATE 072877 PASE 1]
“HeCOST(1).SOLLSY
1 SUIROUTINE SOLCST
INCLUDE PARSLIST

3 DIMENSION ISTIKL)

L} C CALLS SUBROUT INES FOR SUMMING LOWER LEVEL DATAy TOTALING DATA IN CERTAIN
5 c RECORDSs COMPUTING PRESENT VALUE AND ANNUAL CIST “JR REP+MAINT. FAXES+E fC
[ CONTINUE

7 c SUM LOWZR LEVEL DATA TO HISHER LEVEL

P READIE® ISIERR=400) IST

3 ISC0CISLeIS2+1S3e[SAe[SSeISA) . EQ, O) 39 ') 3)

10 IRCI= IS

i IRC2=1S4

12 C CaLL sSoLsum

13 C TOTAL COSTYS FOR ACOUISIVIONS+BLOSG MIDS+AND SPACE ICCUPIFD
18 30 IFtIS2 .EQ. O) GO TO SO

15 IrPCL=IS2

16 CALL TOTALS

17 S0 IFLISY .EQG. D) 50 YO 70

18 IRCI=IS)

1? CALL TOTA'LS

20 70 IT(ISe .€Q. O) GO 70 11Q

21 IRCL1=]ISe

2?2 CALL YOTALS

23 C NET RPEP COMPUTES YEARLY AND TOTAL CISTS “OR REPLACEMENT AND MAINT
28 1lv IF1ISS+1S6.E0. O) GO TO 130

25 InCL=15%

26 IRC?2=1Ss

27 CALL NI TREP
2e c ENERGY CORPUTES YEARLY AND TOTAL C2STS FOFR EACH FUEL Treg
23 130 ICIST.EQ. O) 50 YO 1%0

30 IRCI=IST?

31 CALL EVERGY

32 c TAXCST COMPUTES TAX AND DEDUCTIONS PROPERTY INTEREST ETC
33 15v ISCISI*ISAR+IS1I2+ISINe]S1S LEQ. 3) 32 YO 17)

3s IRCI=ISY

35 IRC2=15%

36 IRC3=1IS12

37 IRCAZISIN

38 IRPCS=1S15

33 CALL TaxcsT
80 C IF THIS HVAC IS FOR COMRERCIAL USE ADDDED INCOME IS COMPUITED
sl c DEPRECIATYION IS ALSO COMPUTED

82 17u IFULISIC* IS1121S16+1S17 .EO., O) G3 TQ 19C
.3 IRCI=ISL)

. IrC2=1S11
.S IRC3I=IS1s

L 1] IRCAZ=ISI?

37 I C(ICOM.EQ. 1)CALL DEPINC

L 1] 193¢ IFLIS13 .EQ. O) GO 70 210
L L] IPCL=ISI3
50 CALL SALVAG
51 c COMPUTE TOTAL PV AND AC
52 21 IRCI=1S1
S3 CALL PVAC

S5 RFTURN
55 AN URTTE(&.ANT)

- &
O ———— ———— i —— g 2 L e e R S




SHCOST SOURCE LIST
56 6d1

57
S8

3PRTeS A.SUNRIZ

€21

FORMATISX ¢ *ERROR IN SOLCST*)
RETURN
END

PATE 092679

PAGE



pel

SHCOST SOURCE LISY

SHsCOSTI1).SUNKIZ

60u
601

101
115

10u

mn2
103
108
105
106
107
108
123
11

SUSROUTINE SUNRIZU(IPLTOP)
COMMON /SECZISECT
COMMON/XC/ZXCNT
INTEGER XCNT
COMMONZLAST/PRICEL
COMMON /NAM/NAMES
CHARACTER*A3 NAMCS
OIPENSION CYLF L)
D0 B8 I=L+ISECT-1
READU?*1,ERR=60C) ISECT1+VARY»PCTsG
¢ ONPM T CSTPSM, TINCOMsPTAX s ARERYSHVA
*sPSHAC+PCHAC
I(NODCI-1+80).NE.O) GO TD 15
CALL PAGES (93)
WRITE(6+101) NANES
IFCIPLTYOP .NE 1) WRITE(6+102) AREA
IZCIPLTOP.NE.2) WRITE(A,103) DISCL
IFCIPLTOP.NE.3) WRITE(6+100) FLATEL
ISCIPLTOP.NE.8) WRITE(6+105) ONPHT
IFCIPLTOP .NE .5) WRITE(6+108) PTAX
IZCIPLTOP NE.6) WRITE(H+107) TINCON
WRITE(&+108) CSTPSH
ITCIPLTOP.EQ.L) WRITE(H1DI)
IFUIPLTOP.EQ.2) WRITE(6r11C)

. ITCIPLYOP.EQ.3) URITE(He111)

IFCIPLTOP .EQ.8) WRITE(69112)
ISCIPLTOP.EOD.S5) WRITE(6sLL3)
ICLIPLTOP.EQ.8) WRITE(S,110)
WRITE(A+1:S)

WRITE(62100) ISECT1+VARYPCT»G
¢ 9 SHVAC+CHVACPSHMAC+PCHACCYLF
CONTINUE

RETURN

WRITELE,601)

CORMAT(SX.:*ERROR IN SUNRIZ*)

RFTURN
TORMATITAN, *SUMMARY* ¢ 7/ 915508377/
FORMAT(//7+* SECT*+SXe*VARY PERCNT

+ COST®e/¢" NO®» 18X "LOAD ¢ SY e *LIAD

¢  SXe*CHVAC PRESENT*yS5¥s *ACTUAL

+FLATEL»DISCI
CeCHVACCYL®

7)

TOTAL®» 7X s *ACTUAL COSH
+PRESENT VAL COST*+7Xs*LISE CYCLE CIST SAVINGS®*e7Xe*LIFE CYCLE UL

ANNUAL PRESENT

SHYAC 9+ 6X o "CHYAC SHYAC®»

AC TUAL

SANNUAL "o/ 2Xo 80 =") 92X oBU =")o2Xp b0 =) o2X o T( =" Je3NeRI*="Ds Yy

SR =)o 2N B ")l YsB(*-")sIX5CB("

=*)e2X)eBL*-"))

FORMATL X TS e 2XoFA, 192X 0eC5.20 X9 2XoFT.292X902F9.291X92F9,2»

E2NWSIT.241XVe73,2)

FARRATI(TS58, *COLLECTOR AREA
SORMATI(TSE, *DISCNUNTY RATE
FORMATULTYSa, "INFLATION RATE
CORMAT(TS8, *NDOUNPAYMENT
FORMAT(TS5A, "PROPERTY TAX RATE
CORMAT(TSS,"INCOME TAX RATE
FORMAT(TSE,*COST PER SO. METER
FORMATI(TNL,*FOR THIS CASEs VARY IS
FORMATITY88,°COR THIS CASEs VARY IS

~ODMATIThL TN TOaTer recr vwenu v

*+F6.21"GJ/’YR")
*eTh20%2")
*eF6.20°%%)
"976.207%°)
*1T6.2¢°%"%)
*9T6,20%%8%)

$*eFb.?2)

THE COLECTOR ARER,

THE DISCOUNT RAYL,

AT O FMT aTYAL DaTr

SJ/YRY)
)

-

DATE 092A73

PAGE 56



1A

SHCOST SOURCE LIST

56 (%
57 113
L] s
59

APRT+S A.TAXCSY

FORRAT( TS,
FORMAT (7868,
“ORAAT( TS,
END

*FOR THMIS CASEs VARY IS VTME DOWNPAYMENT. 3°)
*FOR TH1S CASEs VARY IS THE PROPERTY VAN RAJE.
*FAR TMIS CASEs VARY IS TNE INCINE TAX RATE.

40

ALTYNO ¥OOd
8l 39vd TVNIDRIO

DATE 092879

S?



921

SHCOSY SOURCE LIST DATE

SHeCOSTL) . TAXCST

aNals]

S

> s

%

v

15

c

c

16U

170

SUBROUTYINE TAXCST
INCLUDI PARS
COMMON /NFLTZ FLATE
CALL S3LNK
1IF{IRC?.EQ.0) GO0 TO 10
COMPUTE 2ROPERTY TAX AND DEDUCTIOINS
COSTI1 THRU NYR) - ASSESSED VALUE JF HVAC IN YEAR J
COSTU2)= PROPERTY TAX RATE
READI(B*IPC2+FPR=6N0) ISUBCODE+TITLESCOST,
sFLCOST
IFCIRC2 .EQ. N) G50 7O 150
READIR*JRCL+FRR=AIN) ISA+ACODE+ATYITLF+ACIST
*AFCOST
I7 (COST(2) .GT. J.0 .AND. ACIST(2) .GT. 0.D .aAND.
SACOST(3) .57, G.P) GO TO 50
WRITE(5,+300)
GO 70 150
% 00 12) I=L«NYR
IF(ELATE JFO. C.O)ACTUALII)=CIOST(2)eCOSTI1)
I(SLATE JNE. D.ONACTUALCII=COST(2)e=LCIAST(I)
TOTALI D) =ACTUAL (I /711.0+DISC)ee]
TOTAL(NYReLIZTOTALI(NYReL)&TITALCI)
ATOTALLII=ACOST I3)«TOTALI]D) o
ATITAL(NYReLI-ATOTALINYRSL)SATITALCT) J
BCTUALC I)=ACOST (3)eACTUALID)
ACTUALI(NYR* 1 )=ACTUAL(NYReL)eACTUALCT)
BCTUALINYR*1)=BCTUALI(NYR®1)eBCTUALI])
COMTINUE
TOTALINYR*2)=TOTAL INYR*1)*ACEACT
AYOTALUNYRs2)-ATOTAL(NYReL)eACTACT
MRITE(B*IRCI+ERR=600) ISA+ACODE+ATITLE,
SACOSTsATCOSTSATOTAL +8CTUAL
WRITE(B*IRC2+ERR=ANQ) ISUBCODESTITLE.
SCOST=_CNST+TOTALACTUAL
0 CALL SBLNY
IFCIRCI.EN, D) G50 TO 170
COMPUTE INSURANCE COSTS
READ(B*IRCIERR=6MND) TSUSCODE«TITLESCISTy
*FLCOST
COST(1)=ANNUAL PREMIUAS COSTC2)=ANNUAL DAMASE CISTU3I=REIMAURSEMENTS
TOYAL(NYR*2)=COST (1) COST(2)-CISTI3)
DO 186) JI=LWNYR
ACTUAL(J)=TOTAL (NYR#2)
ACTUALENYRe L )=ACTURAL (NYRe1) ¢sACTUALC(J)
CONTINVE
TOTALI(NYR+1I=VYOTAL(NYRe2) Z/ACTACT
WRITE(R®IPC3+ERR-A00) ISUBCODE+TITLE.COIST,
SFLCOST+TOTALACTUAL
CALL SHLUNK
ISUIRCN*[RCS5.EQ. D) 30 7O 250
READ(A*IRCALERR=6N0) ISUBSCODE+TITLECOST,
«TLCOSTY
READI(B* IRCS+ERR=6N0) ISA+ACODE+ATITLESACOST,
sAZCOST

L N Tl A ] -~ .~ -~ .~ L A - R Rt R
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SHCOSY SOURCE LISV

56
57
58
s9
60
61
62
63
68
(3]
(1]
67
(1)
69
70
n
72
73
78
75
76
77
78
7
80
sl
82
A3
as
a5
8
a7

C WRITE(6,310)
GO0 Y0 25D

C COST(1) THRU COSTINYR) =OUTSTANDIRG MORVTGAGE

c COST(2)= MARKFT RATE

[ COSTVU3)=INCOME TAX PRATE
1399 DO 23D I=L+NYR

ACTUALCI)=COST{I)eCOSTINYR*1)2COSTINVR2)
ACTUALI(NYRe 1 )=ACTUAL (NYRe 1) eACTUALCI)
TOTALCIV=ACTUAL fI)711.0°DISC)ee]

BCYUALCI)=ACOSTID)
ATOTAL(I)=BCTUALI(I)/(1.0°DISChee]
BCTUAL(NYRe1)=SCTUAL (NYRe])+SCTUALLI)
ATOTALINYR*1)=ATOTAL INYR®1)+ATOTALII)

200 TOTAL(NYRe 1 )=TOTAL (NYRel )eTOTAL(I)
ATOTALI(NYR*2)=ATOTAL INYR*1)*ACFACT
TOTAL(YYRe2)=TOTAL (NYRel)SACTACT
WRITE(B*IRCO,ERR=600) ISUB+CODEsTITLESCOST»

SELCOSToTOTALACTUAL
WRITE(S® IRCS,ERR=600) ISA+ACODE+ATITLEACOST,
+ATCOST.ATOTALBCTUAL

250 RETURN

600 URITE(S601)

601 FORMAT(=X, *ERROR IN TAXCST®)

RE TURN

C 300 FORRAT(1HI+3Xs*THE VALUE OF THE PROPERTY TAX RATE OR THE INCOWME*e
®/7¢3Xe*TAX RATE TOR PROPERTY TAX CALCULATIONS WAS ZERD. FME®e/7+3Xe
S*CALCULAT IONS FOR PROPERTY TAX AAD PROP TAX DEDUCVIONS WERE NITI®»/»
*3Xe *PERZORNED e/}

310 FORMAT(IMI+3X¢"THE VALUE OF THE INCIME TAX RATE OR THE MARKE §1°e /s
*3Xs *INTEREST RATE WAS ZERO. CALCULATIONS ~IR DEJUCTIONS IN®e/¢3Xe
**THE LOAN INTEREST WERE NOT PERFORMED.®,”)

END

LIEGE NN N, ]

PRT+S A.TOTALS

DATE 092877



871

SHCOSTY SOURCE LIST

SHeCOSTUL).TOTALS

—

SUBROUTINE TOTALS
INCLUDCE PARS
c TOTALS ALL COST ACO SLOG+AND SPACE VALUE 32ES T2 TIVTALS
1 CONTINUE
ICIRCL .EN.,D) 50 TO 100
CALL SHLNK
KATL=s
KAT2=1RCY
READ(R*IRCL+ERR=6IT) TSUS,CODE«TITLECIST,
SFLCOST
IZCISUBL2) 5T, D JAND. COSTIL1) LLE.D) GI TD 2)
DO 10 J=1+NYR
117 TOTALINYRe1)=TOTAL INYRe1)+COSTLS)
ACTUBL INYR+1)=TOTALINYR*]1)
G50 T0 =)
C SUM COSTS FOR EACH LEVEL
20 DO 8D I=2.K1
TFUISUBLT) LE.OIGOTOD aQ
ATOVTALI(NYR1)=D,.D
KATI=17?
KAT2=ISuU3tI)
READIB* ISUB(I)+ERR=600) ISA+ACODE+ATITLE,
SACOST.0=COST
00 30 J=1«NYR
30 ATOTALINYR&L)I=ATOTAL(NYReL) sACIST (YD
BCTUALINYR*1)-ATOTALINYR®))
ATOTALINYReI)I=ATOTVAL (NYRe1)eDUNCAT
ATOVALINYR*2)=ATOTAL (NYR*1)SACFACT*DUNPAY
KATLI=3%
KAT2=ISust I
URITE(A*ISUACII+ERR=ADD) ISA+ACIDESATITLE,
SACOSTAFCOSTATOTA sACTUAL
TOTALCNYR*1)=TOTAL {NYRe1)ATOTALINYRL)
ACTUAL INYR*1)=ACTUAL (NYR*1)*SCTUALINYRe])
40 CONTINUE
SO TOTALI(NYR+3)=TOTALINYR ] )*DUNPRT
TOTAL(YYR®2)=TOTAL (NYRe1)SACTACT*DUNPAT
VRITE(B*IRCI+ERR=400) ISUMCODESTITLESCIST,
*TLCOSY+TOTALACTURL
100 RE TURN
630 URITE(S+601) KATL.KATY?
¢01 FORMAT(SX,y "ERROP IN TOTALS*»2110)

RE TURN
C DEBUG TRACE.SUBRTRACE.INIT
C AT 1
C TRACE ON
END

PRT+S ALTABLE

DR TE 072877
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SHCOST SOURCE LIST

SHeCOSTIL) . TASLE

SUBROUTINE TABLE (1+JePAcFBePCoPDsPEs PFe NARESL )
COMMON/CITYS/NARES(151)
INTEGER AX(2+151)
INTESER SX(2+1510sCXC20151) +0XC201510 ¢EXC20051De"NC20151)
REAL LOU151),L
DIMENSION AC€2¢i51)¢8(2:151)+CC20150 )¢
. DI2:151)0EC20151)9F(20151)
CHARACTER®S3 NANES.NANE
DATA (NAMES(I)eI=1+10)/
+ YASILENEs TVEXAS
4% . "ALBANYs NEV YORK
#*9*ALAUYQUERQUE+ NEV MEXICO
#° o *AMARILLO, TEXAS
**."ARES, I0WA
** o *AMMERSTy MASSACHSETTS
**y "ANNAPOL IS¢ SARYLAND
#% s *APALACHICOLAs FLORIDA
+*.*ASHVILLEs NORTH CAROLINA
**,*ASTORIA: OREGON
.y
DATA (NAMES (1)e1=11+20)7
+ CATLANTA, GEORSIA
#**ATLANTIC CITY, NEW JERSEY
**¢°8[5 SPINGSs VEYAS ‘g
** 3 *BILLINGSs MONTANA =
**,*R[NSHARPTONs NEW YORK ¢
** o *BIRNINGHAR, ALABAMA -
+%,*3[SYARK. NORTH DAKOTA
** ¢ *SLUE WILLs RASSACHSETTS
**4*901SEs IDANO
**4°BOSTONs MASSACHSETTS

e .

Y St
DATA (NARES(I)e1=21+30)/ gf"
c

¢ 'BOULDERes COLORADO
** 9 *BROUNSVILLE, TEXAS
*°9°CAPZ HATTERAS s NORTH CAROLINA
49 "CARILBOU, MAINE
®*9*CHARLESTONs SOUTH CAKOLINA
4* o *CHAROLLE: NORTH CARCLINA
S *CHATTANOOCAs TENNESSEE
®%¢*CHICAGO, JLLINOIS
¢°¢*CLEAVELANDs OHIO
*%,*COLURB IA» MISSOURI
ey

DATA (NARES(1)¢1=31+8C)/
¢ °*COLURRUS, OMIO
4%, °CORPUS CHRISTI» TEXAS
¢°9*CORVALLISs OREGON
*° o "DRLLASy TEXAS
$*+*DAVISe CALIFORNIA
**o*DAYTON, OMIO
**y*DENVERs COLORADO
*°,*DES MO INESe I0WA
¢°y*DETROITe MICHIGAN

A% . SNIANAT FYYV. WEMEar

DATE 092m73 PAGL 61
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0el

SHCOST SOURCE LISTY DAfE 032873 PAGE 62

56 vy

57 DATA (NAMESC(I)+I=81+5D)7
58 . TDULUTHy MINNESOIA

53 ST LYEAST LANSINGe MICHISAN

40 ST, 'EL PASOs TEXAS

61 STy "ELYs NEVADA

62 WY, 'CARGU, NORTH DAKODTA

63 ST L'FORYT SMITHe ARKANSAS

68 *' . "FORT WAYNEs INDIANA

65 $*,*TORT WORTH, TEXAS

66 % *FRESNO: CALIFORNIA

67 S L *SAINSVILLEe TLORIDA

48 v

69 DATA (NAMES(I)eI=S51+82)7
70 4+ C*GLASGOWs MONTANA

1A | **L*GRAND JUNCTIONe COLORADD
12 4% 3 *GRAND LAKFs COLORADO

3 **o"'GRERT TALLSe MONTANA

78 4%, *GRLEN BAY, WISCONSIN

5 ¢**SRETNSAOROUs NORTH CAROLINA
76 *' y*GREENVILLE -SPARTANRURGy NORTH CAROL INA
" ** 3 *SRITINy SEORSIA

L ** s *MARTFORDs CONNECTICUT

LA 'y *HOUSTON, TEXAS

RO L4

L]} DATA (NAMES(I)eI=ALe70)/
"2 ¢ CINDIANAPOL IS INDIANA

ny ST, *INYOKERN, CALITORNIA

As " *ITHICAs NEW YORK

as ** oY JACKSON, MISSISSIPPI

86 ** s *JACKSONVILLE TLORIDA

a7 **o*KANSAS CITYs MISSOURI

L1 *%"LEY WESTy FLORIDA

83 * o *LAKT CHARLESs LOUTSIANA
70 ** s "LANDERy MYOMING

1 ST *LANSINGs MICHIGAN

32 a7

3 OATA (NAMES(I)«I=T71eR0)/
tL) * CLOPARMIE, WESTY VIRGINIA

£ ', 'LAS VESASe NEVADA

76 o "LEMONT TLLINODIS

M ¢ *LEXINSGTON, KENTUCKY

EL ] 'y "LINCOLNy NEBRASKA

kL] ¢'o'LIVYILE ROCK+s ARKANSAS

100 4%, *LOS ANGELESs CALIFORNIA
101 ¢Sy *LOUISYILLFe XKENTUCKY
102 S L 'LYNN, MASSACHSETTS
123 S*L*MACON. GEORSIA
10 vy

105 DATA (NAMESCIN+I=81+?2)7
108 4 'RADISON. WISCONSIN

107 SULMANHATYTAN, KANSAS
iCs **y*MECFORDs OREGON
127 S L'REMIYISe TENNESSEE

ire Sty *MIAN], SLORIDA

L “t AWMEAY sum Y



I€1

SHCOST SOURCE LISY

1?2
113
118
115
11s
117
1la
119
120
121
122
123
128
125
126
127
128
129
130
131
132
133
138
13%
136
137
138
139
180
1
182
183
1%
185
188
187
188
189
150
151
152
153
158
15S
156
157
159
159
160
161
182
163
188
165
166
1A7

***NILVAUKEEs VWISCONSIN
S, *RINN.-ST. PAUL» RINNISOTA
®°,°AT. VWEATHERe WEST VIRIINIA
P, *NASHVILLE, VENNESSEE
evy

DATA (NARES(I)eI=91.10C)/
¢ C*NATICK, MASSACMHMSETTS
'y "NFV ORLEANS: LOUISIANA
"9 *NEWPORT., RMODE ISLAND
"o *NEV YORK, NEW YORK
ST o*NOR-OLKe VIRSINIA
', *NORTH OMAHA, NEMRASKA
**.*0AK RIDSEs TEWNNESSEE
4°,*OKLAMONA CITYy ORLANORNA
**o*PAGS s OREGON
*°, "PARKERSSURGe VEST VIRGINIA
.y

DATA (NAMES(I)eI=1019010)/
¢ 'PASADENA, CALITORNIA
4*,*PENSICOLA. FLORIDA
¢*o*PEORIA, ILLINOIS
**,*PHOENIX. ARIZONA
S *PHILADELPHIA, PENNSYILVANIA
° . "PITTSRURGHe PENNSYLVANIA
** ,*PORTELLO. IDANWO
*° o *PORT ANVTHORe TEXAS
** o *PORTLANDs PMAINE
** "PORTLAND, OREGON
ey

DATA (NARESIIDeI=111+1020)7
¢ °*PROSSER. WEST VIRSINIA
*°3 *PUEBLO, COLOPRPADO
S *PULLNAN, VESY VIRSINIA
*° , "PUF-IN-RAYs OWHIO
S*o*RALEISH, NORTHM CAROLIVA

S, "RALEIGH-DURNAR, NORTHM CARZLINA

S, *RAPID CITY, SOUTH NAKOTA
STy *RENO, NEVADA
Yo *RICHLANN, UEST VIRGINIA
'L, "RICHPOND, VIRGINIA
ey
DATA (NARES(I)e1=121+130)7
¢ C*RIVERSIDEes CALISORNIA
S* s "ROCMHCMESTER, NEV YORK
S o *SACRARENTO, CALIFORNIA
4%,°5T7. CLOUD. PINNISOTA
e ,°ST. LONESe NISSOURT
%, °SALY LAKE CIVve UTAN
%, *SAN ANTONIO. TEXAS
% *SAN DIESOe CALIFORNIA
%, *SAN TRANCISCO. CALIFORNIA
** o *SAN JOSEe CALIFORNIA
ey
DAYA (NARES(INeI=131+1080)7/
e C*SANTA RARIAe: CALI-ORNIA
eV, 'TAVANNEM, RFNARRTS

DATE 092R7?
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G

X

2e1

SHCOST SOURCE LISV

160
162
170
171
172
13
170
175
176
(844
17e
179
188
181
182
183
108
188
18¢
187
100
189
19%0
19
192
193
190
19
1%
197
198
19
20¢C
201
202
203
2008
208
20s
297
208
209
210
211
212
213
210
218
216
21
210
219
226
2721
222

ke d ]

e, "SAULY ST, RARIEs RICHIGAN
S, *SCHERECEADYe NEW YORK
e o*SEATILEr VASHNINGTON
SV *SHRIVEPORY. LOUISTANA
e *STLVER MILLe RARYLAND
** o *SPOCANE s WASHINITON
%, *STATE COLLEGEe PENNSYLVANIA
S *STILLUATER: OKLAMORA
ey

DATA (NARMESCIIdeI=1I81eISL) Y/
¢ °*SURALT. RONTANA
** o *SYRACUSE» NEW YORK
S o *TALLANASSEEs FLORIDA
S, *TARPA, FLORIDA
S, *TRENTON, NEW JERSEY
**,*TUCSON. ARIZONA
e*,*TULSA, OKLANORA
e, *TUIY TALLS. 10AMO
' o *UASHINGTON, DC
SV, *WICHITA, KARNSAS
S, *YURA, ARIZONA
ey
DATA (AGLe 1D AY LRI ei=1000)7
888 0-310.12900¢-D00co30060-010¢o3370¢~010c1365¢-V10.9909¢-02,
1179800000 s T4CYe-C10.25010~00¢ 18760 -Clo3C010-000.2002, -N1»
2.05000-31016530-Y10.10020-D10.31510-000.13530-010.1270¢-01,
S IR99=Cloo12100-000.20050-000.92120-000 83950000 .106%: -00¢
030 0-200e3105¢-710a20070-D10cl3370-0101263¢-D10.183%-D1¢
S.12050-Clo 0000 -010c1575¢-000.00560-01¢.3083:-00+.1080,-01¢
$206M0- 00131 0e=10t108e-D10.2709¢-010.1227¢-210.98110-02,
758000000 222270000 .966%50-020.25120-010.03G%¢ Qe .05300-O1s
Be 1800 - 1077081015120 -017.2051¢-010.16230-J1c.1613¢-01,
906210 -Cle 20880 -001¢.51350-000 37090010 103%:-0U10.4308: 0L/
DATA (Af1oT0 ANl I=61012D)/
R 12700000 o T7200=019R7600-C2¢ 37900010 .608%5:-000.1760¢ -01¢
1103900000831 90=710.209%50=000.10080-010.1702:¢-310.55A2¢-01¢
2:19100-Cle 2059+ -000.17880-Cl0 25630 =000 .62000-01¢.1600:-01¢
Sl 700000 o-N1o 1190 o000 lR20,-00lB8310-210.2655¢-01¢
0. 108%:2C0: 0735:-010.1162¢-001¢.10000-Cl0 .186062-01+.2005,-01»
S 1369000892500 lS770-0lecliNTe-Dlea2073¢-1e.16A30-01,
G 19600-C10315Ce~-000.%1109-010.93520-0C00.033%5:-000.60%60 01>
Tal3080-Y1o o P1600-I10 1793001015351 0elB877¢-I10.561%3¢-D1»
B 1850, -Clo 1NV e=-01¢.19500-Cl0o o27860-Cle.18609:-010.1027¢-00»
e 2078¢-10.27600-1 0. 18Me-D1lrv.2088:-) STe~01ve223%3e-01/
DATA (AL e DD oAX 1o Idel=121:1510(RE2:]) 20100 1=10290/
B AB820- 000l 1050-20e.30300-DMrecl211e-Dlocl7?0e-210.182%5¢-D1¢
1805370 =CleoS5A300-Cle36300-Cle o83000=Cl0 0502:-01+ 9906, -Ci»
2.11500-210R06970-22+.1005:-D01¢.308680-I190.1795¢-J1¢.1008:-01¢
310120 -C10e27390-010.10100-0090.97970-020.60100-C10 8728001
e 1808001082320 -210.2840-00 0 167Rc=D1ecIRDe-J1ve230%¢-D1¢
S. 100002C00 08300-01014800-000.5337¢-000 .80010~00¢.28%7¢ 010
1. |’.'-"l0o’,"0°1lO-||.’0¥0.‘63.'-’|0.’|'.i-’|'o.’.1"’lo

2.200%20-C1e 65390 -010.2%37» 21380 e=0Cls 00800 -0610.188679 -Clo
3797001026029 001600 e=-DWe V039010, 1098¢020:¢.6306+-91,
Q18260 -Cle 038001085130 -Cl0 . 30250-Cle1A30e-000.13%0-01/

NATA 7017 T . Aaven. T8 =3 anvvy
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£e1

"

SHCOST SOURCE LISY

226
225
226
227
22a
229
230
23
232
233
234
23%
238
237
238
239
240
261
23
283
28
2aS
2es
2e7
2%
297
25)
251
252
2%
258
2sS
4+
»
® 2
2%9?
260
281
262
263
260
265
266
287
268
269
27
271
272
273
218
218
s
?

278
273

S.?‘Gl'-)'o.l‘!lo-)lo.|’,6'o-.lo.§2'0-3lo."!lo-)lo.’!‘?o-.lo
6.2002¢-Che o35005-010o10130-009 .10580-010.6803:-00s.1300+-Cl¢
Tel390e-10aB83300-01 032070 -000a 1520001035890~ 10.1730¢-01.,
Beb511e-CloeSAI70=010.1100:000¢ .2138¢-010 .3005:-01¢.2300¢ -01¢
02279 0eal3680-D10 V080 e=-D0ec883R-D10.5279¢-21c1979F0-010
AcP178¢-Cle ,17000-01r .1 2=00001572¢-000.57900-01+ .96%50» -01»
12070001 @81 722,0%0¢.7 “D10e3028¢-310 1003001 0.2%68:-01»
2:.80610-00e10050-01+.2R099:-019.2000+-019.3809¢-01¢.9270+-01¢
3.22970- 00V LRe=-D10.A498)0-010a1805¢-010.25500-010.2812¢-01>»
Qe 37800-Cle 1810 0-010.6817-0N0.05730-Clo.13690-010.2288,-017
DATA CRE 2T 0eAXNC2:0000=9)etS007
Se27030-ClealR62¢~01¢025%:-000.2215¢-000.1572+-Cl0.3760, -0)»
823510010 e288R0-10.08%30-00ecV990-000cl1737¢-20e.?73710-01,
7-888%:-01¢.1857¢-0010.136809000 .28S+-01+.2100:-014EP 600,010
LIRS PR N =100 1675 D1¢.2805¢-01+.%010¢-31+.220%¢-01¢
w1y ~C0 e ol 210-010 TR0 -C10 26009 -010 01290 -01+.205%¢ 01>
.-‘ltio')lv-l.”o""-.!5.!0"‘o."’,v}:..“'!o-’lo.?.7‘0‘.l'
12519e=Clo o 7500 o~ 1NG.ARBY-01s .55308, *B15%39-000 73980 0i»
248206000 10980 - 1o 130 o-00e. 1078:-200.55550-210.27670¢-01¢
3.0902:-Clo o 188S5e-010.967¢-Cle 29500010 .1276¢-0010.9601+-01¢
ISR e 29080 - D10 1212000030820 -2010.2755¢-01+.2895:-01
$5323Ce~Cle1A3Se o0V/

DATA (M AeT)eBX(L QI VOTEL SN/

= 1880¢-020=8575¢-030-.1093¢-02¢-11070-02¢-.8160¢ 03¢

1= ?5820-030-11830-02¢-.33700-32¢-.1259-329-.1061¢-02¢

2= 1597¢-0Pv~.1060¢-020-.1883%0-029-.76829-030-.9 *-03 -
’-.l’l*."-.Y’llv-D‘o—ol"l0-’!0-...’9-"0-."-3"

8= R8270-030- AT e~020-,1790¢-02¢-.7100¢-039~-.2 -02
S-.l1!'--0?.-.I..Go-.to-.'llOo-go-.l)'lo-Slo-.l...c-O’v

6= 12190-02+=235110-020~.15500-02¢-.2037¢-02¢~.2209 -02»
7-.1)83:,-) TP o= BN e=230 - 102%¢=02¢~a?953¢-0 %

8- WE160-030-.99870-03¢-.1738 02~ .4523¢-030-27276+ -02¢
=N TDe=020=o 30 e=030-.195Re=02+-.21029-02¢-.2800:-02/
DATA (BUlal)eB8XMleI)eI=j001C0)/

A= 68200-7F0-.9295¢-DFe-.8750+-03¢-.8)3 I3¢~8)31¢-03,

8- 135002+~ 15769 -02e-.1R08+-02:~-.83) 303375002,
0-eld380-22e-a13510-020=76200-2%0-c23308+-020~-.3125¢-02¢

1= 10860-02¢- B 70e-0% ~.3320e-02¢-.6305¢-C Y0~ . W9 03¢
2-.5775¢-3%:~.1 =02 = IS0 =D0 - 11 76¢-92:-.1008¢-22¢
3-21553+-C2¢-. 1L 0=020= 12380 -02+-,1062¢-02¢-.21089 -02»

-, 8735.-0%,.~, Lo-0%e=ol0llo=D20-.15610-02+-.83304-03¢
S IN19:-02+-.8812¢-03¢-.80170-030-,7109:-03¢~.1089, -02¢

8- e )31 e=0%0=0a 325300203500 e=DT 0= l118¢=-020~-.108012:-)%¢
T=eBR200-030-.10550-020-.13000-C25-.9061+-0%¢~-.12029-027/
DATA (3 el deXNClelde =11 o1SDNY

A= 21830-020=-.32320-02¢-.99279 03¢~ ,2835¢-02+~.1000, -01 ¢

2 10820-020=09068e-0%e=0 32810020~ 7?19¢-0%0~.1027:-02¢
T-e12500-C20=.0081¢-03=o1116¢-02¢-.9863+-030~-.1386¢ 02,

B 13770-02e=0782)0-03e~aBIRe=-I30-01399¢=220-.1308¢~-22¢

1=e 28R 0-029~.9925+-03e= . 19900 -02+- 6769030~ .11869¢ 02
2-a13390-9%20=039010-024-19300-020-.5952¢-03¢-.222%:-02»

3-0 106U -020-.250R - 0. A0€3. -03:- 8770 ~E8r - . 1580, -02,
0-aP219%20-320-01212¢-020-219230-020-.103)s-I%s-.13406+-02¢
5=ufBT7220-0%0=o9759¢-030=.20C89-02¢-0C07+-02+-.1085¢-0%»

G- dBR Y B2e-.13220-020-0 10180220~ 12017+-020-.1127¢-22/
PATE PR 1S B . 1r )BT h Y I Th T a3 4y

o o ——

0. I 072873 PAGE 85



SHCOST SOUMCE LISY

1211

¢

EL) )
2808
%S
204
287
28RS
20
230
2n
292
233
27
29
2?6
2%
2%
29
b 114
o
302
0
3
305
304
307
3oe
309
310
s
52
33
318
s
3ts
sy
3te
3n?
320
”
322
323
326
328
32s
327
320
329
330
b 3]
332
38
330

e

0= 2R09:-020~ 2086+ -020-.18920-020= 1726002008270 92
1= 19080-020= o 1538¢=020= o 1099¢-020-c0035¢-220-.1959:-D2¢
2412690020 - 25700020~ 106390-029-.30100-02¢~-.1309¢ -02¢
- 188)0=320-.20000-0%e=10A20-920-o1500:¢=020~.1000¢-0%¢
=L 16200020~ 108500207080 -02¢- 20930020~ Pe-02¢
S IT0RI=020-.52110-020=o20010=220- 1091 0-02¢-.1045¢-02¢
0= 17980-020=c 1 715¢-02¢-.55570-020-:2392¢-020-:3311¢ -02¢
1= 3990002 100 70-02e-o12830-320-o10030-02¢-.1500,-22¢
8- 10990020 =o12110-020= 1078002020760 -020-.111%5:~92¢
P 1990920020030 -02e=, 16100020 -.3102¢-22¢~-,.305%,-02/

DATA (BI2:1)eBX (21D 9NV

A=e8873:¢-22:~-.1157+-0 W95e=-J2¢-.1) 201336002,
0-c1333:-02¢~.218%:-02¢ 5809 ~020-.20000-029-,1300¢-02¢
0-.525%-22 TILe=D020=a33770=020=clWNSe=D2:-,3009, -0 2¢
1= 95Q,~ $00-020=o38000-030~ 5207002+~ .1020, 02,
2=.1%8%~) 300-0%20-.27050-020-o 1090002~ 1790¢-02¢
3=+ 1550+-0 110-020=.%0310-02¢= 1913002010970 -02,
8-, 98 020=c13390-020=.1688:¢-32¢-.231%5¢-020-.2621¢-02¢
S~ V30 0-030-029220-020= 10000020~ 12900020~ .1530¢ 02
02292002 B5130-220-.510%0-32¢~-.16 I2e~100%:-02¢
7= 230%¢-020=13400-02:~.27200:~-02,- .21 20-.1032: 02 ¢
DATA (M2 0eBXC2:00¢ 1130180/

8= iIf97:-029-.38622+-02¢-2%5027¢-029s= 1577007 -.04958¢ -02¢
= iR~ D 2017800 -D20=c 150003205010 =020-.1377¢-02¢
B=o21070-020-.20530-020-19300-020-1038+-02¢- . 18209 -02¢
B-e213%¢-0%20-022030-020= 12030020~ 0039e-02¢~,2100¢-02¢
0-c21310-02¢=35700-020-.15030-02¢-.3353¢-02¢-.01079 02
1=cl 036092010890 =020- V8220220 3933¢=200- 10324720
2= 3005¢-G20=.10300-020-.39630-020- 132502+ -.1000¢ -82¢
3-e20050-02¢-03503¢-020-o198%5¢-020-.1685¢-020-,159%3¢-02¢
= 22370-C%e=c13070-020=. 1519062003800 -02¢- 19500 -02¢
Sl 7500-02e=01080-020=.2179¢=02¢~.1608¢-02¢-.2010e~-02¢
0= 17974020~ .02
DATA (CUlelDdoCXtRoldoI=1:5007

= 1103 5-CRo=.0009:-0%5:2,. 771 70-0%5¢2.39300-0680- 15000 -0
1000980050 31000 -0%¢~c78280¢-350-.2509¢-000- .0530:-05¢
20.22260-0%502.20800-0%50=.01950-0502.00180-0%50-.2700¢-05»
3010390 -0%0=0 2995 -00e=.132%0-000-o1559¢-00¢-.1130,-00¢
0= 8025e-000~ - VW029e-000-. 1209 ~000 =1 750+ =02 - 01000 -0V,
525930080~ .P8230-0%0e=c110%5¢-000-.53%5¢-0%0-.1006:-25¢
0= 1325000~ 10280~000~.38540-0%50 0.0 7200-CU = 2977+ 00,
7= l095¢-080=cR¥750=350=.A3000-980-o129%¢=-00e-.0079:-3%¢
0= 15100-0002 11850 -000~=. A9 ~080°.,7529:-0%5:2.1070+ 05
993070050~ 32750-0%50-.2200 =0~ 12M20-000 0. 4904+¢~-0%/
DATA (C1le 1D oCX UL TDel=S10100)7

A= 7100250~ c21090-N00= 58300 -D60-213660-I00-.3193,-9%¢
0= 03000050 - 105000502, 39200-0%¢-26770-0800~.3700¢ -00,
T1=a 18250000 =.313%e-00e0. 1258030001 009¢-000~-,201 9 -0
2-080380-05¢-.8758:-0%50~.20700-0000.2001:-0%5¢0.134819-0%¢
3= AT200-05e= 07895050~ 7720006083830 -D79-.202%¢-20,¢
0= 12590000 =,1000¢e-0800.0778¢-C0p 2. 10170000 ~.1001:-00¢
L e B AL TR LN LR PR ISR A LIRS I TS A LTS L TR 1 ¥ 1 PR 1 1)
0. IRTVe-050=e50900-0502.30370-0%e - 21080000~ .2200, €8
T=e 101 30-00e0 0051 0-050=. 27710080890 %0-97e~,.5590,-25,
P 1858 0-N0e= 77830 -N5e= 1770~ Wo=-o76R80-CSe- 1619 -007
NATE 151, 0 ).rvet TRt =0NY 0NNy

o

DATE 092809



Gel

SHCOST SOURCE LIST

336
37
338
333
380
381
382
383
388
335
386
387
388
389
350
351
352
353
358
355
356
357
3sa
359
360
361
362
363
368
365
366
367
368
389
370
3in
372
373
378
375
376
377
378
3719
380
381
382
383
380
385
386
387
388
389
330
AED

99.98860-359-e2623v-0%v—-o3885¢-)5¢-o1515¢-000-o1802+-D0¢
A=eT73939-050-:26629-C50-.33200-009-,12939-089-.25269-05¢
B=e88889-05¢-.2233¢-05¢-e1322¢-J00¢,395)9-05¢-.1887+-00¢
0=e257T79-0800=cl8180-00e 2, 18789 -059v~-223679-050 2.03859 -06¢
L= 111 o=08e=o8870¢=-35¢¢3)I00-280~-cl717e-2%¢~-.12019-00¢
2=w200Ce-08¢-o21C0v-08s~,95719-05¢-:21769-080~-.3513¢ -008»
36,0830 -)00=.21250=)09=.2355¢-D0e~c19RQ4-D500,.3860+-00¢
82, 12859-00¢-.1058+-N8y - 18989 -089=-.A899¢-059-.7877+» -05»
S=alSTRe =N e=o 8787 ¢-05e= o 1310+-009=,2518+-00e-,1095¢-008¢
6% . 10PSs-089 - 638639-05¢-o3673¢-0099,.3078¢v-08v-.20029-087/
DATA COLo1SH) eCXMLelSUDo(CC2e0VoCRU(2o0DoI=L o8I/
0-<3879¢-089=o1067v-08002,1677e-0592.9273e~-C50-.2838 -00»
1= 720700542097 9=)00-clA55¢-0879-,2252¢-I0¢-,1561e~-D0s
29.13660-00p~,1586¢v-089-.2738¢-C00-.25219-00,-.3500,-00»
34.8170¢-0Se-c18689-089-o11039-)09-c720Re~050-c17219-08¢
8=, 935 79-050=e33719-08p-.10080-039-,22770-089-.1851¢-08»
S SIS =N8e=,1228¢=J0e=T76RBRe-IN e~ ID07¢-250¢,.3)6De-D0»
6=c 15030-00800+¢ 18280 -NUr—,. 74889 -0090.82569~-008p 20,1115, 08¢
T=e93289-05%504.25339v-050=e1268¢-)0¢-,2302:-)50¢,1803+-0D0y
B-e8109¢-05¢® . 11589v-00e-.1AR e -0892,.1837¢-C50-.2908, -08»
F=eB8686e-75¢0.T76970-060=c10020-)80-,11T7Re-08¢-,2235¢-008/
DATA (CU2¢ 1) eCX (291D 1I=50+39)7
A= 38860 -D8s= 1 T68¢-089=e1922¢=I80-432010-080-.3607y-08y
B=e5262+-06s=o13219-08r =, 1088008, -,1163¢0-08,-.2168, 08
C=aT1560-D8s¢ 1313¢-D8e2,.33500-0500.29370e-I80-22322¢-05¢
0-23612¢-G80-012139-089-o12110-039-.3882,-08¢v-.2032¢-00»
10.16350-0590=030070=080-o85)0e-05¢-07820¢-050-,2052¢-00¢
2-066380-0%50-,29909-050-o13660-C8r 0. 1516¢-00y2.20817-008¢
3= L135¢-008e=c 8051 0-05¢-c1623¢-089¢.1713¢-050¢.2779¢-0S5¢
0= 9218 9-08¢-.7205¢-05¢-.8001v-05¢-.8812:-059-,22379 08¢
S4.303Be-D0e-ol8T7Se~00e=ol?230s-D8e~o3%4%e-D00-.1035,-D00¢
6=eT7795¢-05+-.2321¢~05+2,80369-C5+-.7578+-050~-.68529-05/
DATA (CC(2¢10eCX(201)eI=12%:151)7
T*+e288Cr-08 ¢~ IR1C -0 -, 8182¢-C89v+.53R99-069-.37C0» -00»
B=elB05¢-289-.R228s-D5¢=e17797¢-000-.5533¢-00¢v-.3330,-08¢
92.58560-089-BOREr N5+~ 85179-05¢-.1255¢v-0080¢-.6C55¢-07¢
A-elS53T7e-080-252230-05:-021969=-I8¢-.3)30e¢-08ee,3932,-D0¢
B-e 1070¢-08¢-.3000e-08¢-.3620r-05¢-.32399-00¢~-.7081¢ 0S¢
T=e U130 -050-c22RT70=-D0 =038 0=-0s-36075¢~)8¢-,.1230+-0%»
2-eS18Cs-00¢-,08302¢-0Gb6v-c089321-08:2.5638¢-0592.1938, -008,»
3¢, 88129-0%0¢ B55600-05¢—c1013¢-080-c2136¢-0800.1672¢-08¢
Qe B869Te-Gbr* . 1811+-00,2.2085+-000~-.1218+-00,2.8175+-008,
S=el8060-08e-.25239-08e¢=5700¢-35v-eB6R)9-350-,1338+-00,
6=« 1198,-CRy-.8690:.-007
DATA (D(1:1)eDX(1eI)eI=1eSI)/
*=e?21839-039-.2T786T79-0809-,58999-00,~,56619-00,-.10860,-00,
1=e13A6¢e-28,-.357¢~080=.582T79e-03¢=ob6739¢-08¢~.07879-08¢
2= NIN3 o =030=o30370~-NGe=,20082¢-039-1810:-08,-,1820n, -0O8,
3-213539-08e-.1880¢-D8e-.1588¢-D89-,5231e-000s-.177%0-00,¢
8- J0B79-06y=-.5320¢-03¢-.2173¢-03¢-,1325¢~CGA9~-.2700¢ -03»
S=ell32¢-)30=oT6TDe~000=,.2323¢=-I00~-o1T765¢-000-,3737:-08¢
0-e2266+-089-.3A379-03:-u8808+-089-21179-03¢-.25019-03,
T-025730-0800 . 1612¢=DN 9=l 38Be-00 0~ 1781 e-D0 o=, 848485,-D0
B-u I1825:-089-.1329¢-0%¢=o3385+-0392.106089-08:-,1076¢ -08»
F=aT8330-I80-.21939-08¢-,2527¢-03¢-e28560-03¢-.3927+-23/
NATA INETeDIeNY (Ve T)eI=ST1e¥TN)/

DATE 032879
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9¢1

SHCOST SOURCE LISV

392
333
390
335
336
337
398
339
800
st
.02
.03
ais
a0s
806
807
aCs
LT E)
810
sl
a2
.3
sls
s
als
a7
als
819
820
821
822
823
a2s
825
826
.27
a2s
23
30
31
a32
33
438
835
36
837
438
.32
880
(1}
§e2
a3
(L]
s
(L]
an?

A=e 18339-0089= . A0099-080-.16880-05¢v-.2175+~CU9~.128049 00
B 688 35-080-,12180-33e=o17890-030-clbB760-I00-.£2%519-03¢
0-022909-G0%~oT7153¢-03¢-.1025¢-000-.2003¢-039~-.84292¢-03»
1=e301Re-08,4,.55380-02e-.5799¢-0300,86R06+-05¢-.1359¢-08,
24.12019-08s-.33570-039-.17829~-C89-.58209-08¢~,20599 08,
3-.B8581e-08s0  1T730¢-D3¢~a3850-I01-,1792:-08¢-42612+-03¢
Q= 178830090 =.32130-N80e~.57869-000-7003+-08y¢.83969-02»
S 28829030171 o-080=o 108300 -,2572¢-08¢-.57379s-200¢
6= 21801 ¢-C0p=.3375¢~030~-.19380~089=1869¢~-009-,7837s-00¢
T=e22730-080=.50880-080=927T70=I00-, L1201 ¢=-0Vo-,26260-D0/
DATA (D12e 1) eDX(lel)eI=101+15C)/
B=eB837¢-280-0539%¢-03+-.2238¢~-080-.1058,-020-.37108,-08,
F=e29819-0890-o37139-000-,89209-039-o16130-009-.26530 00
A=ebS30e-000=,8087¢=050=c82460-D0p=c187Re~I09~-,567529-28,
B=eBT7770-000=o15770-000=,20790 =009~ 4369¢-009~-.58808¢ 08¢
=280 00030~ clbB¢~I09=02390¢-230-01220¢-200~o8)T1¢-D0¢
2= 8391 9-009-.5670¢-0302,2882v-030-,2780:-03+-,2585¢-3»
30357200302 33A3:-0%0-02985¢-I00-.8683:-05¢-.3490,-0080
8=e21200-G30-23563¢-009~,.33200-000-,169%9-08,-,8297¢ 0%
S=elS5660-I0e=o13)79-080-c92320-030¢.185T70-020-.3088s-00¢
6=eTR21+~-039=68030-009~-.82800-008p~.8018:-00,-,.5336»-00/
DATA DILeUIS1)eDXCLolSI)o(D(200)oDXTI29 ) I=L o8V
T=e 1093:-029~:58179-03¢-,8632¢-C89~.2563¢~-03¢-.23700-03»
1=e8T7970-200-o27530-000=0 953000~ 1765¢=-000-.1798¢-03%¢
2-.8222¢-0%0-.23009-030-c11879-C39-.62789~030-.6028, 008,
3-e30%S0-009=032379-030=8T728¢-000~-8165:-P0e-,1108,-D3,
8=, 80729-009- 86809 -00¢~,2082¢-029-.56160-03¢1-.29939 08¢
S~eT6880-330=e3018¢-03e=.18679=-330-.098608:~-080¢~-,2983+-D0»
6= 79980-089=o05609-089-225510-029-.7259¢-0089~-:53519 -03»
T=eS1000-030=68700-00 0=, 66A30-089-.51270-I0¢-.308%5+-00¢
8= 7508:-03¢=227910-000-,277Co-009-o9013¢-030~-.82669 08¢
9=e2729e=08 0= 1797 ¢-039e=.5179¢=I80-o 630D 9~-D3¢-.5988,-037
DATA (D29 1) oDXI2+1)01=50+99)/
l-.|905--32-°.31)30-\10'-.l!l’v-”"..lb’.--)lo-.7).20-’!.
B-e?29310-080-o17730~03¢-.30269-03+s~-.90000-0%0~-.5001+-08»
0= 18080 =02¢=c882)+-0%e=o1659¢-02¢-22099-00e-.08208,-)%,
1= 1305:-020-.7306¢-000¢,1185¢-Clro-.10360-029-.87799-00»
2= S1AT o=~ 3837 o-00s=BT7100=D3¢~c83209-080-,13579-D%»
3-.R058¢-000-.21079-03¢=.25319v-039-8173e-0C8p~-.36019-008»
8- 63980 Te=o 38R -NVs~ 72089089~ 1)WB¢-030-.2288¢-0%¢
54 .085019-020-.88079-030=.39800-0C00-.2700,-08s~- 6968, -08y
6=e1318¢-330=.5IRDe-08e=oB7)S5¢e-030~-ob6T768¢-I8e~,3897,-08¢
T-e206089-039-.66219-000-,1192¢-C39-.2550¢c-039-.1362,-03/
DATA (M(2:0)DXC2¢0)oI=120e151)7
B-e53600-009=o63930-N30~-.13179-029-.5561+-009~-.2786+»-C2»
=971 e=D8s= . T0269-08s=o 776780~ 1126e~020~,.5%67+-2%,
A= 8615+-089-21210v-03¢~,1N07s~C30-.,8209+-089-.3125¢ 00
B-e2158¢-335-.2102¢-030=obT7I39-I00-o1397¢-230-T612+-00¢
0-e18919-039~e35710-CIo-cI837¢-080-.5086+-030~-.30879, 008+
1= ?813¢-08s-.1005¢-03e=.1828¢-32¢~o1561¢-03¢¢,193%:-03,
2-e50329-030¢ .25009-739=.B83160-030-,.35360-08,-,1038, 08¢
3-e5538e-080-050862¢-030=o 115903300 6525¢-I00-,.38856¢-20¢
0= 2195¢-039=.2713¢-080-.25850 =089 -.1120+s-02+~-.2127¢ -0?»
S e VN8 s=-38:=,2095¢-02¢=olT752¢-130-.R2D9¢-I0v=,7951¢-D08¢
6=+ 18029-03+v-.3280:,-027
NATE (THV eV dePYIVaT Vo T=1.85%)7

——

DATE 072873
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LET

SHCOSY SOURCE ALI1ST

(1] ]
883
(L]
as1
852
853
858
855
856
57
L1
853
8560
861
462
%3
(11
8565
L 1Y)
867
L1
LY
870
a71
472
473
878
875
L g
877
ars
879
(L]
"81
SR2
g3
L 1.1
885
L 1.1
A7
§AR
483
LEL ]
831
892
LER
898
835
LR
37
a3
833
530
501
S02
503

S RIART-D5e¢ . 1B8)+1-D5+¢,6823¢-D50¢.5083¢-)5¢0,53869-06¢
10.29239-0504 .25769-0502.2555¢-0002.1655¢-0502.78189»-05¢
20 .68859-050-eA035¢-0694.1253¢-089-.188R¢~05¢0,2602¢-05¢
34.10509-08s% ,81519-0602.1219¢v-05¢2.81789-05+9.23839-05»
=87 T9-05e=a3D16¢-0800,81770-35¢0,.520T70-08+0.2372¢-008¢
5. 0370,-05¢2.65119-N5¢2.15330-05¢2.81339-0502.23600-05¢
6%.38950-05+¢.852R¢~D8¢¢,B83)B¢~-15:e6,1839¢-D8¢¢,2083,-008¢
7428329050 -.1010¢-08v4,18339-05¢3.32980-059-.32319-05»

B I8579-05020.29)30-05+0,.78769-D150-07)39¢~-D50¢.1337:-05¢

94 .5318¢e-0%51% 2795¢-0509. 11399 -0092.2178¢v-089-.1859¢ 08/
DATA (S(Ro DD eEXCLoId»I=S1eLD0)/
A=e 1202¢-05¢= 19739 -05v~-.IBRI»-NS5 e~ T6ASs~069 #.186559» 0S5
B*e6310-2502.73610-DSe®lIRFe=IVe-oT710%e-I590e.5670+-00¢
04.36619-05+%.18899-0804,3078¢-059-.1700¢-0092.2711» -08»
1¢.2328¢-050-29855¢-23¢¢.5137¢s-00v-c75792¢~050¢,2272+-05¢
2-27029¢-050% .82239-05+%.1800+s-0594,.3505¢-0500.10813,-05»
3¢ . 671 79=-05e=eB8223¢-D%02.80520-3504.37129-0590.173%¢-00¢
2. 12700-0504 889790802, A8889-059¢.71829~-05+ 90,8580 -03»
5¢.86730-35+¢.2122¢-0%5¢¢.16730-250-2139D0=050¢,.67059~-J5¢
64.12989-052¢ 38109 -08r-.11609-0602,.38079~-05,4.38329-05»
742303200602 .6B888¢-05¢%.93)60-780-.9528¢-05¢¢.8875,-057
DATA (ECLe IV oEX(LoI)eI=1G1015C)/
B-e87539-08e¢.50189v-0800,262D0-D5¢¢.3509¢-D80¢,1793¢-050¢
94.3N0019-05+% .1195+-059»2,8931v-089-.B8572¢1-0699.6765¢ -05¢
At TI150-05e=eB6309-0500.82339-3504.287)9-)500.6795¢-05¢
B2.2788¢-055=.36180~-05¢-.9975¢-C5¢2.7697¢-05+0,.39319-05¢
1-el8519-0800,2603¢-D502,18208¢-289-,32999=-060-.3051e-05¢
24.20299-05¢% . 8075¢-08p=.9598e 08,9152+ -0092.,115%9 -008»
3-e83230-0800,27)Rv-08¢2,1553¢-051¢,.23399-051¢,92324-05¢
84, 1B80+-00¢2 .3110e-N5¢2,.3057¢-05¢2.328R¢-0592.293729 05
54.288)¢-050¢.3030¢-050¢,15630-009-.825)0-030¢.1555+-05¢
6%.38239-009% ,30529-0502.23059~-05¢+,3350,-05,+.13088,-05/
ODATA ECLoISEIoEXCL oIS Do CEC20 0D oEXC(2:1)eT=10v8?)/
T=eSI08,-08p¢ 2AKRs-0802,85919-N5s~- . B6589-CSv2.8112¢ -05»
19.35300-D504.7867¢-05+¢.9920¢-0502.A5272¢-000¢,7663¢-05¢
24, 1880+-009% ,21859-0004,80639-0502,.38719-C8»2.,69929-08+
36.70570-050¢.30A9¢-08¢2.288%¢-0502.58509-0600.12009-008¢
84 . 77309-059=o7218¢-05¢~,1055¢-03,+.2853¢-C8» +.31008¢ -05¢
56,5920 9-38e0.2053¢=00,0. 1361 9-)0,e¢ . 5830¢-250¢,9385+-05¢
64.91500-0%9¢ .9797+-05+124.10812:-0392,1782+-08,0.80029-08»
T*a5811e=0000 BTRFIe-DNSs=o15IRs-08s¢.ALTRy-D5¢¢.8292+,-05¢
B-c11869-05¢9 A3180¢-05¢4,72170-05+2.19360-009-.18319-008»
4. 82T719-0S5e¢.2083¢-000¢.A2089-350¢,3722,-000¢.58860-00/
DATA (E(2: 1) SEXU2+T1)¢1=50+93)/7
A* . 1883¢-7800,38620-Db0=eS5TIT9=-)b0-e56R1¢-I5¢0.175)¢-05»
BeaS53650-05¢2 c13590-M0024,22779-008:+2.3120¢-00,2.,2150¢ -05,
04, 1821e-0300,36620-0500,3770¢-30¢0,.7883,-05+¢.88309-08¢
19.82R79-080% .90120-N59=22193¢-C2s¢.1301-CTr-.1321y -8
24.86900-050=c812s-05¢4.28700-J89¢,63120¢-05¢¢.1315+-008¢
34.52519-050% .20189-000~.15CRe—03,0,1209¢-00892.9687y 05
04.50530-0800 ABT75¢-)5¢%.61689-150¢.19R60-D80e,2080,-D0
5= 1897¢-02¢4 ,2B129-N0r+ . A8399-05¢2.50039-0502,3689 -05
B4l Te-)030,.5852¢-N504,13529=)304.8720:¢-08¢¢,1107+-08¢
T2 18899 -009¢ .2510e-N592,17739-C892.B0269-050-16760-00/

DATA (EL2,T)eEXC(2eT0+7=10D4151)7
Re 1200 4=lMee CADRe-NNe s 1280, -NT. 0 7ARD,-NE. 8 12NA. (T,

DATE 092877
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8¢1

SHCOST SOURCE LISY

508
505
506
5497
508
509
510
511
512
513
518
515
516
L1584
s1i8
S1?
52C
521
522
523
528
525
526
527
528
529
530
531
532
533
538
535
536
537
538
5339
580
E1] |
582
583
588
585
588
587
588
589
550
551
552
553
558
555
556
557
558

A ]

F4.8389,-05¢2 9580e-05¢2.5303¢-0592.11799~0692.2858 05
A 15900 -08s0 1 6369-D%¢=o12110e=-D80e, 11530000 ,.8583,-25¢
Be.8881¢-05+%.13209-08r-.0088:-05e-.1861¢v-08,2,.171R, -0,
O+ 1388¢-00,=,1830¢-0000,756010-05¢¢,5)310-000e,1067¢-0%¢
10.1125¢-009¢ R2187-0592.10239-0392.15729-3392.1088»-03»
20.83820-0%=1681¢-N3¢=.88009-0000,51310-0500.63779-0S¢
34,2091 0-0G0se .51769-0%¢2.1109¢-00,4.8881+9-05»2.83519-05»
Re 1884 e-D0:e0 . 55N00-05024.7699¢=-0%0¢.53579-009-.8)960-U3
S+ I30B-0%e* 91389 -00e 2, 1381+-C899.8678+-050¢.1208,-08,
64.,87350-)5¢-.3523¢-00/

DATA (FlleI)eFXMYeIdel=1060)7
*e679-)69.5586+-239.3106¢-060:326089-0060.68680-38+.238%9¢-06+
189519 -069 16899 =050.11510-05+.8108¢-080.53710-G60.891609 06+
2.5776¢-269.3881¢-360.275T70-060:.51530-080.5056D0-)69.6075¢-D6»
3. 8383006968200 -060.72990-06¢ c7500¢-050 .7872¢~-069 .8306+ -06¢
Q1820 9-080.560130-0890.5872¢-26+.5893¢-08+.2233¢-248+.80129-26+
5.379019-C69vo30809-05+.12600-069 o1665+-08+.7C779-0689.350Ry -06»
6.8112¢-369.38350-080.38R%¢~-)69.4065¢-08¢.3508+-24¢.1808¢-06+
Tel2860-C0095119-060.19839~-C89 A8T730-069.327R0-062.1586109-05¢
Ba¥3110-0690.20300-050.2758¢0-06¢.8810¢-06023592¢-269.%7%39¢-06¢
2RSS To~Che o678 9-069 5675e~-060 A4RB29~-0b¢ AE890-060 2100 06/

DATA (SCLoldoCXCLoIlsI=61o12D)/
1o81329-06025079-05¢0.18270=C80300G20-Ch¢c o28509-05¢ 01909 06
2632100080 FM869-)60e25T19-060.30309-260.66120-269,.08065¢-06»
3.37250-C69.36269-080.6812¢-080.68000-060.53108,-05+.58959-06+¢
B.20980-061a79829=)60.87610-061.8627¢-08+,1278¢-D80v.868270-26¢
Se38150-C8r o85000-M479 .30739-Cb0 o21530-060 .78979-060¢ 6880 -0b¢
Be662R9-)69:53799-D60:.583)9-D60.85119-08075830-380.65700-D6»
TeO7300-060 11580050 .7006v-069 8572¢-069 ,18600-050.57619 0b¢
Ba32730=)69e15880=-)50.AT76)9-069.957R9~-Db6rv.36861-)89.750R0-0b6¢
9630801 -Ch0 37950069 .22580-C89 89999 -0560 .060600-08: 32999 -0b»
0. 17850050 13700-050.6508e-069.8873+-069.1681:-379.50109-06/

DATA (FUlo DD oFX (1ol olI=120015100(C(20])eFX 1200 )0]=1+29)/
1e96720-060:33050-080.81389-D60.518790-260.88179-34¢.6500¢-06,
293289 ~( 69 268259 -CS50 .58729-05+ «2801+-05+ 8805906+ .B8RT7» -Nb»
3.55600-360a32200-069-e219790-60.2638¢-060.8200-Dhe 88969 -Db¢
8. 35900 ~Cor o TING =069 2RABe~0A9 27050059 .12709~-059 1393 -8
SeTUATI=D60=027820-HA9.606780-060.77220-D6+.5%T730-D8e.89070-06+
065550 -CSe 1BN29-05+ 61700~0Ar 18110 -05, ,2238¢~05+ 97381 -06»
1375700608810 -050.37350-0S50c1740¢-05¢.81239-J80c1812¢-05,
271100 -CS50 o2IR29-0%0 175069 ~C50 82770 -060 1527905071729 06
31600 -050.88730-750.999)0-360.28560-0503)016¢-)0+.2118¢-0S¢
Qe F1599 =060 27679 -C50 15370050 123R9-059 72019 -089 185108/
DATA (F(2+10+ X(2010eI=3De83)/

Se11560-CS50 83NSe =080 .77360-C50-231300-69.10320-0%¢ .3262¢ -06¢
6. T 81 0-26+.20899-0%50.66550=-060e30599-169.13380-350.3775¢-D6¢
Te3088s-069 1368:-055 .2039¢-05¢ 4872 -069 11879059 7187 Db
Rel?980-050B836019-760,.975)9-050.956T7¢-260.183B8¢-25¢.1709¢-0S5,
916300 -€59.5232¢-P60.15760-CSs . 1688e-0%59 .1598+-N5+.1557+ 05,
OeTIMRe=D0ra86820-060e36%70-060:2279¢-I80:1056¢-I5+.9995¢-35,
1710220 -CSr o IN10¢~-DF 0. 18880-C59 . 16229-0%59 572390891908+ N5,
2.17320- 0509700601080 -05v.19189-0%5¢1267¢-2%¢.1218¢-D28,
3.67360-CH9 39090 -NAe 18830 -059 67789 -06y A3UNe-059-,13160 -6
e I2RA =250 B5520 =700 1815005057930 -N80.5207¢-J8¢.15R79 057/
DATA (FU20 0D oFX(20]1)e1=3Cel51)/

® ATTT . N4, TNL, _NE,. 1INV, _yE, SeaY._NE LMAL . -Na, 1TV, N

DATE 092873
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6¢1

SHCOST SOURCE LIST

560
561
562
563
568
565
566
567
568
569
S70

S¥a

APRT+S AUSSIN

6-88779-)6073330-DAh9.18990-050.98110-28¢.9313¢-)060.7618+-05,
Te1208:-C50 6882s-069.38800~-05+13800-05+ .92839-06+.10R79-05¢
Bel6870-250e15770-250.11399-060.1588¢-080.12910-050.63510-06+
9.50699 =069 +223809-05+.1659¢-05¢ .1562¢-059.23329-05+-.558Cr -6+
0 18825-359.67300-75¢e59000-DAvc1002¢-05¢.7637¢-)560.1001,+-05,
1.10800-C50 2609905+ .2115+-089 .1873+-085 .,5C70+-05» .A281 ¢ 05,
2.27320-350e53760-250.83730-060-e63500-HA0eB137¢-260.18%10+-05¢
3.A1829-C69 83789 -N69:1387¢-059.2597¢-C60.33320-06+.20813,-05,
Q. 1678e-)80.13760-050.18889-05+.1820¢-05¢.88269-260.1366¢-05¢
5¢13010-CSr0 16759007/

DATA L)/Z763.07¢129.60083,.23¢R7.53-128.612128:.75¢93.21¢02.82,98.37¢
1108.R3:70.62995.87¢62.780135.880135.7R006.710163.13¢121.50,112.82,
2110100108 .68032.57eA8. 95017038950, 10072.52¢76.99¢117.779118.170
3100, 960 110.5019356.99097.97¢58.0%060.39¢000.20¢116.00910286.8%9112.31¢
Q10). 80l 70,270 129.85e88.87e0182,7000608.6B078.36+117.08¢59.88+63.09
539290 162390110181 90.870183.000188.82981.97071.67066.0%0121.23»
688, TRe1)9.201059:30e132,.15¢58.25¢83.12+102.78023.08:85.17+1808.R0,
7129.850157.95060.6010117.77076.030113.72972.80050.77¢39.68+110.1C»
AS5T7a320182,.700103.07077:15072.66025.81082,709138.25¢109.36+110.63¢
979960 1108.03¢88.029012.70097.30076.72¢v125.31983.82:79.9%:106.15¢
o’,. ,""..’_'.'.’?.‘l'o,l'.s.“z".ol.l"'.,b.l‘2.”'....""‘-".
197.0Co 1C7.699106.360125.5Ge108.52077e13977330136710106.13¢09R,.56¢
2873, 1005’..130!26-?' "6-“'0‘“0..)' ’6. !§0|l5-5’t.6.5’.0'5.’|'70-3ﬁ0
358 7S 6P 62062 .80:163.200120.50030:.29¢56.05:87.97¢128.78+117.85»
Q78 3S5elAT 7701260330087 9¢35.65¢77.82e5D. 88977 .7T10120.A3¢88.17
595.3730.1%/

NARE=NARESI])
L=Loem
PAZA(J 1)210.0%¢AY (Jo])
PRZA(JesI)*1D.DeeBY (I )
PC=CtJe1)e10.Co2CX(J2])
PO=D(JeI) 21D .DeeDXCJIsT)
PEZE(Jo1)*10.Co*EXIJr])
T=TCIel 1D D00 XS
RETURN
END

DATE 092879

PAGE



0b1

SHCOST SOURCE LIST

SHeCOST(1).UBSIN

FPRTTL A.
SHeCOSTI(1)

NARE
SALVAS
LIFCYC
SKALE
NETREP
SBLNK
CALLID
LESEND
PLOTS
SAVE
DEPINC
TOTALS
SOLCST
ENERSY
POSAVE
PLTURY
PLTORY
LESEND
CaLLID
SUNRIZ
SUNRIZ
SFL

50
TABLE
TARV ¥

SUSROUTINE WASIN
INCLUDE PARS
INTESER TYPE

1 CONTINUE
CALL SHLNK
CALL PAGES(93)
WRITE(Ge11D)

30 READIS5+8C) ISLKsCODEsTITLESCISUSIIN)e11=2eK1)

80 FORNATII3+AS:6A8.1613)
IFCIBLK.EQ.Q0) RETURN

ISCIBLE .GV ISI7.AND. IBLK.LT.ICL.IR.IBLK.GV. ICLIS) 3D 7D )

ISUB(L)=I9LK

S0 WRITE(S¢25) IBLKsCODE.TITL
WRITE(B*IBLK,ERR=600) ISUB+CODETITLE
50 10

60u URITE(S8691)

ani CORMATISX, *ERROR IN WBSIY

E

110 CORMATI2X, *URS DICTIONARY®9//)

25 FORAATISXISe2XeASe2Xe8AN)
RETURN
DEQU3 INIY,SUSTRACE .« TRACE
AT 1
TRACE ON
END

amo0

ELEMENT TAAL:

VERS ION TYPF
FOR SYAS
ELT SYhg
FOR SYMS
FOR SYRS
FOR SYRS
€OR SYRNS
ELY SYRg
ELT Svms
FLY SYma
FOR SYMR
FOR SYMS
FOR SvYmB
€OR SYRS
ELT SYms
ELT SvYmAs
RELOCATAALE
RELOCATASLE
RELOCATARLE
FLY SYmS
RELOCATASLE
FLY SYms
ELT Svm8
ELT SYAg
prInravasnir

DATE

DEC
DEC
JAN
JAN
“ES
AaR
RAR
APR

JuL
JUL
DEC
JUL
JuL
ans
AUG
aU3
AUG
U3
AUS
SEP
SEP
ScP
crp

TINE
12330237
15:5C:30
J3:32:05
12:05:19
12:55:51
18282213
37:51207
09:29:57
1n:s2:1n8
1123820C
11239228
13255208
132112368
G7:58225
)9226:208
09:27:28
JITSAIY)
10:03227
J¥:218207
09:22:31
IRISIZ2N
08:55:03
In:setl)
racrreio

SEo

L
1
2
3
L]
S
[
7
L]

SIZE-PREs FEXF (CY
7

NN

N

35
2

36

LA R}

DATE 092877

PAGE

CLE WORD) PSRMODE LOCAFION

VMAVVA ARV WA VAAAARAVAWN

L

AN

1
7

)
35

5

17
22
L1

J
16
.6
21
L
26
is

VUV AW V=R ae AN Aaun

»

- " a

QIR
9TR
orR

1792
1799
1838
1836
1872
1879
1885
1898
1708
1926
1953
1768
1782
2000
2018
2082
2798
2110
2125
21485
2179
2187
2196
2ana

72



[§:21

SHCOST SOURCE LIST

soLCcsSY
DEPINC
ENERSY
NE TREP
SALVAS
SBLNK
TOTALS
LIFCYC
POSAVE
SFL
PLOTS
SKALE
* SHMAP
CYPHER
CYPHER
PARS
LOAD
LOAD
TESTI1
YTEST?
IFPRNT
1FPRNT
TAXCSY
TAXCSY
« PILE
RFPRNY
RFPRNT
CsSTYDT10
csvovo
PASES
PASES
c
AMORYZ
ARORTZ
NFLATE
NFLATE
CONCST
CONCSY
PYAC
PVAC
RESULY
RESULY
WBSIN
WBSIN
TESTS
HANSPRAN
CSTDTN
CSTDTN
DIvvy
Divvy
SANMPLE
SOLKAN
SOLAAN
s SHCOST
« SHCOSTY
cosy

PROALEN

RELOCATABLE
RELOCATAALE
RELOCATABLE
RELOCATARLE
RELOCATASBLE
RFLOCATASLE
RELOCATASLE
RELOCATASBLE
RELOCATASBLE
RELOCATABLE
RELOCATAALE
RELOCATARLE
NAP SYMJ
ELY SYMB
RELOCATARLE
FOR PROC
ELYT SYAS
RELOCATABLE
ELY SYAS
ELY SYMB
“OR SYNS
RELOCATABLE
“0R <YWNSB
RELOCATABLE
ELY SYNS
FOR SYMS
RELOCATASRLE
FOR SYHNR
RELOCATAALE
FLT SYAR
PELOCATASBLE
ASSOLUTE
FOR SYMB
RELOCATARLE
“OR SYAS
RELOCATARLE
FOR SYNB
RELOCATAALE
FOR SYMB
RELOCATARLE
ELY SYAQ
RELOCATASBLE
FOR SYASQ
RELOCATASBLE
ELYT SYMS
ELY Symm
ELY SYN9
RELOCATARLE
ELY SYmg
RELOCATABLE
ELT SyAg
ELTY SYMB
RELOCATARLE
ABSOLUTE
FLY SYMS
1T Svymo

SEP
SEP
SEP
SEP
SEP
SEP
SEP
Sg»
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
sge
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
sze
SEP
SE®
SEP
SEP
SEP
sze
SEP
SEP
SEP
SEP
SE®
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
cfp

03:02:87
23:%628)
09:07:06
J9:37238
03209238
JITNIZDTY
09211229
JI212:3)
JI12:58
09213235
PEASL B B
03182081
JIz26208
11281251
112822325
10:20:07
13286225
13287200
18223221
18220207
07:59:82
07:59212
InzN2:2)y
ng:12:%0
1:s)is
12:02:00
12:02228
18225218
18325259
18228251
18227207
18:8) 228
09:10:52
bEMIRIE
09:80:33
33:8):0)
10208285
13337315
10:09:5%
12:1):23
11215288
11216202
1:is3
11217208
11228283
11288250
ITI28:203
¢g7:25:0C
37227285
07227259
J3:18208
11229234
131
11230200
12332389
12°23+r7

AN eWWN W W -

" IR B ) A

VAR

L

20

.7

13
22

61

17

23

56

21

62

20

89

13

|8
1Y

DA(E 092879

QIR
QIR
QIR
VR L
om
91R
QiR
QIR
IR
QIR
QIR
QIR
S
5
arR
5
5
IR
S
2
S
QIR
(3
QIR
5
5
21R
L
IR
S
QIR
QIR
S
AR
5
IR
-
IR
5
AIR
S
QIR
S
QIR
3
2
S
QIR
5
QiR
s
S
IR
IR

PAGE

2837
28a8
2881
2902
2938
2987
2958
2372
2797
3026
3038
3069
3073
3075
3090
3109
3180
3158
3176
3197
3215
3288
3283
33
3383
3351
3387
3858
3507
3599
3811
3628
3696
3705
3ne
3787
3788
3799
3807
3825
3885
sn
3310
397
3328
3933
37713
8000
027
8052
8985
8092
8116
8135
5186

73



avl

SHCOST SOURCE LIST

* SHCOSY RELOCATARLE 2n
nAP ELYT SYRS 28
* SHCOSTY ELT SYmB ’8
¢« SHCOST RELOCATAALE 28
¢ SHCOSTY ABSOLUTE ’28
¢ BESIN ELT SVYMAS n
* BESIN FLT SYNS 28
* BESIN ELY SYASB 28
e SHCOST ELY Svyms 28
* SHCOST RELOCATABLE 28
¢ SHCOST ABSOLUTE 28
BESIN ELTY SYmB 28
¢  SHCOST ELY SvYnNS 28
* SHRaAP RAP SYRB 28
* SHCOSTY ELY SYMN3 28
* SHRaP RAP SYRS 2n
SHAAP RaP SYAB kd]
cosvy ABSOLUTE 28
SHCOSY ELT Svm8 28
SHCOST ASSOLUTE 25
* SHCOSY ELT SYMB k]
SHCOSY FLT Svyms 28
SHCOST RELOCATABLE 28
SHCOST ABSOLUTE 28
PILE ELT SYMS 28

NEXT AVAILAALE LOCATION-
ASSEMBLER PROCLDURE TABLE EMPTY
COBOL PROCEDIRE TASBLE ER>TY
FORTRAN PROCEDURE TASBLE

N NARE
PARS

LOCATION L INK
87CSe .0
FNTR " fOINY TABLE EFPTY

AHDG o N

MWRXPTY PRINTS

SEP
ste
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
sge
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

D NARE

12233229
12238238
12230220
12238239
122382080
12235200
122382088
12238203
12338216
12238229
12:38:31
12280207
12281233
12281225
12:82208
12282251
12:03338
12:43282
12:87225%
12:87:88
12288210
123882081
12288253
12:0R255
12:508:28

LICATIIN

2 L}
1
?
2 L]
71
1
1
1
3
? 5
1
1
3
2
3
2
2?2
1751
3
LA
3
L}
2 6
12
6
LINK

N NARE

AR ARWN VAW WA

b J

NN -e

- e Naw

W

20

DAE 092R73

N -

N -

QIR
IR

QiR

U S B VWA ANnEeas

QiR
urr

LICAFION

5190
5198
5197
5199
5205
5276
s217
5278
5279
5282
5289
5360
5361
5368

5366
5369

s3n

5373
6828
6827
6898
6501

6505
6513
6585
6591

LINK

L4 ]
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