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TECHNICAL MEMORANDUM X-73325

PACE

PRICING AND COST ESTIMATING HANDBOOK

|. INTRODUCTION AND BACKGROUND

In early 1973 the Marshall Space Flight Center (MSFC) initiated an .
effort to develop and establish an automatic data processing system to be used
primarily for the preparation of industrial engineering type manhour and
material cost estimates. This computer system, termed PACE (Pricing and
Cost Estimating) , was established and has evolved over the past several years
into a highly versatile and highly flexible tool which significantly reduces com-
putation time, eliminates computational errors, and reduces typing and repro-
duction time for estimators and pricers. Since this system makes all mathe-
matical and clerical functions automatic once basic inputs are derived, the time
of estimators, estimate managers, secretarial personnel, and engineers
involved in the estimating and cost analysis process can be devoted to collection,
analysis, adjustment, and publication of ground rules, inputs, and rationale.
This system also reduces the manhours required for manual computations and
documentation.

Basic features of the PACE system are (l) A uniform method of
depicting and numbering a Work Breakdown Structure (WBS), (2) a uniform
labor rate structure, (3) a uniform format for input and output data, and (4)
uniform methods in applying overhead, General and Administrative (G& A),
fee, and escalation. '

The PACE programs are written in the COBOL programming language
to execute on a UNIVAC 1108 computer under the EXEC-8 operating system., -
The minimum hardware configuration required for running the PACE system is
1 Central Processor, 1 Card Reader, 1 Uniservo Tape Drive, 1 FASTRAND or
Disk Mass Storage Unit, and 1 Line Printer.

This handbook has been prepared to facilitate use by those not familiar
with the PACE system or with detailed automatic data processing techniques;
therefore, an attempt has been made to be explanatory and specific in all areas
where actions are required to implement and activate the system.



Il. HISTORY

A. Initial System Development

The initial development of the PACE system began during the period of
March through June 1973 in response to a request by the Government Cost
Estimating Office of the MSFC Procurement Office, to the Computer Services
Office. This request called for a computer program that would ""provide a rapid
computation response for pricing Government independent estimates, or
repricing proposals, involving numerous WBS blocks over a period of several
years."

The request also specifies a capacity of as many as seven levels of WBS
with input to be furnished for each block (WBS element) in the cost components
of manpower, material, travel, and other direct. Manpower figures were further
broken down into categories such as engineering, manufacturing, tooling, qual-
ity and reliability assurance (Q&RA), testing, and other, with data to be accep-
ted in units of manhours, manmonths, and manyears. Material, travel, and
other direct information was to be in total dollars for each WBS element. In
addition, labor rates were to be provided as input for each manpower category
as well as percentage rates for calculating material burden, G& A expense, and
fee/profit. All manpower, fixed cost, and rate figures were to be designated
by year within a range of 1 to 9 years. -

For each element defined at the lowest level of the WBS, the system was
designed to calculate, summarize, and print a total estimated cost report con-
sisting of labor, material, material burden, travel, other direct, and G& A
costg for all years specified by the input. Summations of these values were
. then made and printed out for each successively higher WBS element until the
highest level was reached. In addition to this, a manpower summary report
which consisted of a mirror reflection of the basic input of labor and dollars
which were to be used in calculating costs for each WBS element was also
requested.

The initial system was designed for input via keytape with labor and
fixed dollar raw data for each estimate stored on a master file which could be
updated with new or revised values before the estimating calculations were done.
Tive programs were written for file maintenance, cost calculation, and printing;
the first live production estimate was made in late June 1973.
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B. Phase | Modification

After reviewing the results of the first production runs, it became
apparent that certain deficiencies existed in the original design, and the PACE
system entered an initial shakedown phase which lasted for approximately 3
months. During this time it was discovered that the cost estimators utilized
varying factors for converting manpower figures from manhours to manyears.
To provide for this, the PACE programs were modified to accept a variable
conversion factor as input rather than using an assumed value of 2080 manhours
per manyear.

The original design also called for labor rates to be specified in terms
of dollars per manyear. This was expanded to provide for inputs in units of
dollars per manhour and manmonth as well, In addition, the initial production
runs had utilized rate tables which were entered as fresh input for each run,
The system was modified to store several rate tables in the data base with
provigions for subsequent updating. These tables could then be used repetitively
rather than re-entering them for each run.

‘ Another problem occurred during this period wherein the system required

a dummy (zero) input for nonexistent WBS elements represented by gaps or
breaks in the WBS numbering scheme. A modification was made to ignore this
condition and not require redundant inputs.

During this modification phase, which lasted through September 1973,
production estimates were run for the Solid Rocket Motor ""Strawman', Space
Shuttle External Tank, and Space Tug projects.

C. Phase Il Modification

Over the following 2 months, several more estimates were made with
the PACE system, including a final estimate on the Space Tug. These jobs gave
rise to a number of format changes to improve the readability of the reports.
During this time the fiscal year spread over which estimates could be developed
was reduced from 9 to 8 years, and the printing of the manpower summary
report was temporarily discontinued since it was generally not being used. At
the end of November 1974, the PACE system entered a period of inactivity
~which lasted for approximately 9 months.



D. Phase 11 Modification

The PACE system was reactivated in September 1974 again under the
sponsorship of the Cost Analysis Office of the newly organized Systems Analysis
and Integration Laboratory at MSFC. Due to the proliferation of Source Evalua-
tion Boards being organized to support the contract award process for the Space
Shuttle and other important projects, it was requested that the PACE system be
adapted to give pricing and cost estimating support while providing for the
sengitivity of contract data utilized by the Source Evaluation Boards. Accord-
ingly, a sensitive run procedure was developed wherein the Cost Analysis Office
was given complete control over the preparation of input data, the setting up of
run decks, the processing of production runs in a private machine room environ-
ment, and the reproduction and distribution of output reports. This procedure
was designed to eliminate support contractor involvement in all but the keypunch
and computer operation phases of the production cycle. As the practice devel-
oped, cost analysis persomel later absorbed the keypunch function as well.

To implement this procedure, several changes were made in the design
of the PACE system. All inputs were changed from keytape to punched cards
to improve user flexibility and control in preparing inputs and setting up pro-
duction runs. This involved the consolidation of raw data for each WBS element
into two 80-column cards. The security of contractor data after a production
run was complete also became a matter of major concern. To overcome this,
the practice of storing raw manpower and rate data on mugnetic tape was aban-
doned and all production runs were designed to be made with fresh input from
cards on a per job basis, with machine memory being cleared at the termination
of each job. In this manner the Cost Analysis Office could exercise close con-
trol over data storage and minimize opportunities for unauthorized access. The
sengitive run procedure became operational in November 1974,

Another useful change not related to data sengitivity was also made by
providing an automatic internal zeroing of numeric data fields for which no
input was submitted. This prevented machine errors which unduly tied up the
computer during PACE-private processing.

E. Phase 1V Modification

Beginning in March 1975, the PACE system entered a new phase of
development aimed at increasing its capabilities and enhancing its flexibility.
The two-card input for WBS element raw data was further optimized and reduced
to a one-card input. A design-to-cost capability was programmed, giving the



user the ability to increase or decrease the basic manpower and dollar values
in the base data by a given factor to achieve a specific total cost figure through
a trial and error process, Modifications were made to the input methodology
to enter recurring and nonrecurring costs for each WBS element, and to produce
two additional cost estimate reports showing recurring and nonrecurring costs
separately. An option was also provided for specifying a contractor fee per-
centage which could be applied to the total cost estimate to give a grand total
cost at the highest level of the WBS. The latest option to be added was the
capability of entering escalation factors which will increase the WBS base data
for material, travel, and other direct dollars for the particular production run
in which the escalation is specified. This most recent change became fully
operational in December 1975,

During this most recsnt period of improvement, several production esti-
mates were made on such projects as Solid Rocket Booster Structures, Environ-
mental Science Package, Thrust Vector Control Actuators, Solid Rocket Booster
Decelerator, and Solar Heating and Cooling Integration.

Although many other useful variations of PACE are possible, as des-
cribed in Section VI, no further modifications are planned at this time. Current
efforts are now being focused on system documentation, including this Handbook.

|11, USES OF THE PACE COMPUTER SYSTEM

Although the PACE computer system has been used primarily for the
preparation of industrial engineering type manhour and material cost estimates
prepared by the Cost Analysis Office in the Systems Analysis and Integration
Laboratory, a number of other applications are feasible and desirshle to con-
serve resources required to prepare an estimate. Some of the existing and
possible uses of the PACE system are described in the following paragraphs.

A. Major Projects

For major projects entering into the Phase C and D periods, the PACE
system can be used to generate budgetary estimates based on resources inputs
at the lowest WBS level. The PACE system can also be used for a comparative
analysis of preliminary concepts where large numbers of alternatives are to be
considered. Speed of computation and ease of comparison due to uniform format

W




make the PACE system attractive for this purpose. The principal use of the
PACE system for major projects is in the source evaluation process, but it can
also be used in tradeoff studies, change estimates, and budgetary studies. A
"orounds-up' cost estimate using the PACE system can be used as a baseline

for developing estimates of changes in major projects. These uses are described
in more detail in the following paragraphs.

B. Experiments, Modules, and Subsystems

Because of flexibility in the WBS numbering system, the PACE system
can be used for developing a "stand-alone'' estimate of a part of a major pro-
gram. Hence, estimates of experiments, modules, and subsystems can be
made independent of the major program and combined at a later date.

C. Procurements

Although the PACE system has not been extensively used for procure-
ment purposes to date, it is possible to use this method of collecting costs to
build up a cost estimate prior to commitment to procurement services, hardware,
and materials by using organizations. Use for this purpose would depend upon
the desirability of spending the manhours and computer time required to develop
an estimate,

D. Source Evaluation

The PACE computer system has found its greatest use in the preparation
of independent government estimates to be used in Source Evaluation Board (SEB)
evaluation proceedings. Some of the applications are (1) the government
estimate and alternates, (2) adjustments to the government estimate, (3)
verification of the mathematical accuracy of proposals, (4) pricing and manhour
adjustments to proposals, (5) development of most probable costs, (6) adjust-
ments resulting from written and oral discussions, and (7) adjustments based
on best and final offers. The "adjusted government estimate'" and ""most
probable cost' are often used for substantiation of the government's position in
the event of a protest; therefore, the accuracy and speed provided by the PACE
system are of utmost importance.



E. Other Possible Uses

The basic structure and methodology of the PACE system make it adapt-
able to the performance of sensitivity analyses (i.e., sensitivity to labor rate
and skill mix variations), design-to-cost exercises, and economic analyses
involving the time value of money. Due primarily to the lack of publicity or
knowledge of the PACE system, however, it has not been used for these purposes
extensively to date. However, it is anticipated that with the publication of this
Handbook, these types of uses will increase.

IV. METHODOLOGY OF ESTIMATING

Use of the PACE computer system is based on the development of man-
hours and materials, travel, and other direct costs for the lowest level of each
WBS being estimated, Therefore, application of the PACE system is appro-
priate primarily where sufficient definition exists to define design and configura-
tion parameters of hardware, manloading and time-phasing of engineering and
support type functions, and specific plans relative to location of the work, docu-
mentation required, and type of skill required. In a design~to-cost situation,

a grounds-up estimate must be made first to develop a baseline. Then the
design-to-cost factor is applied to spread the reduction or increase down to the
lowest level. Fruitful use of this technique insists upon a detailed negotiation
and rationalization of the manhours to the work to be performed; i. e., the
schedule, hardware requirements, specifications, or design must be modified
to adapt to the manhour and material constraints developed in the design-to-
cost estimate. Methodology of estimating is more fully deseribed in NASA
Technical Memorandum TM X-64966. This technical memorandum shows how
the basic estimate worksheets are derived through a process of ground rule
development, information interchange, and estimate synthesis.

V. PACE COMPUTER SYSTEM

A. Automation of Basic Estimates

1. General. Figure 1 is an illustration of the general scheme of opera-
tion for the PACE system. The necessary inputs to the system, the computer
program phases of data manipulation, and the various reports generated by the
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system in the course of a basic cost estimate computer run are shown in this
figure. A more detailed description of the system's functions and capabilities
will be given in the following paragraphs.

a. Input Types and Definitions — There are five basic types of user-
supplied input to PACE, all of which are entered into the system on standard
80-column computer cards: (1) labor rate data, (2) WBS element manpower
and dollar data, (3) WBS element dollar escalation data, (4) contractor fee
data, and (5) WBS title data. For the purpose of simplicity, input types 2 and
3 will subsequently be referred to as WBS base data and dollar escalation data,
respectively.

b. Labor Rate Data — This input type includes the fiscal year span for
the cost estimate, the labor rates (given in dollars per manhour, manmonth, or
manyear) per fiscal year for the given labor categories, G& A expense percent-
ages per fiscal year, and materials burden (overhead) percentages per fiscal
year.

c. WBS Base Data — Each card of this input type represents one element
or ""block' at the lowest extremities of the WBS for a particular fiscal year and
contains the estimated amount of labor (in manhours, manmonths, or manyears)
per labor category, and dollar expenses (material, travel, and other direct) for
that fiscal year-WBS element combination.

d. Dollar Escalation Data — Data defined by this input type are projected
dollar escalation rates per fiscal year for the span of the cost estimate. These
rates apply only to the material, travel, and other direct dollar expenses given
in the WBS base data.

e. Contractor Fee Data — Only one card is required for this input type.
This card supplies the system with a percentage of the total estimated cost a
contractor would charge for the completion of the project.

f. 'WBS Title Data — The cards for this input type supply descriptive
titles to the corresponding WBS element codes used in the WBS base data cards.
The WBS element code and corresponding title are displayed in the total cost
estimate report.

g. System Data Manipulations — As the inputs flow through the logic of
the system, they are channelled through nimerous arithmetic calculation and
data manipulation routines. These routines can be categorized into three basic
phases: (1) input editing phase, (2) manpower summarization phase, and (3)
cost estimate report generation phase.



h. Input Editing Phase — The editing phase is a critical function of the
system because it ensures that the inputs conform to the specified requirements
of the different input types. All inputs are edited thoroughly; however, the
complexity of the editing routines vary from one input type to another.

i. Manpower Summarization Phase — The WBS base data cards that
completed their editing routine successfully are passed on to the manpower
summarization phase. Using the WBS element codes of these cards, this phase
constructs the actual WBS to be detailed by the cost estimate report. The labor
hours and the material, travel, and other direct dollar figures collected from
the inputs to this phase are aggregated and stored for each element of the WBS,

j. Cost Estimate Report Generation Phase — The data structure pro-
duced by the manpower summarization phase and the labor rate cards, dollar
escalation cards, contractor fee card, and WBS title cards comprise the inputs
to the cost estimate report generation phase. The base data stored for each
WBS element is used as a matrix for the application of the labor rates, dollar
escalation rates, contractor fee and WBS title match-ups. After all computa-~
tions have been made, the cost estimate report is formatted and printed on
continuous forms showing the cost breakdown per fiscal year of the estimated
project from the highest to the lowest levels of the WBS.

k. Outputs Developed — Figure 1 illustrates five reports generated in a
basic cost estimate run. These five reports are: (1) rate table list, (2) trans-
action list, (3) error list, (4) manpower summary report, and (5) cost
estimate report. All reports are printed on standard 11 x 14~7/8 inch continu-
ous computer forms. Complete copies of each of these reports are included in
Appendices A through E, and a detailed discussion of each report is contained
in Section V. A.6, Qutput Descriptions.

2. Input Preparation. The following paragraphs describe the prepara-
tion of all inputs to PACE. These instructions and those in the following para-
graphs on computer run setup, data editing, cost calculations, and output
descriptions are further illustrated by means of a sample cost estimate.
Figure 2 shows a diagram of the WBS for the project labeled ABC Project used
in the example. The time span of the estimate covers fiscal years 1976 through
1979,

a., Labor Rate Data — The labor rate "'table' consists of one header
card, which gives the fiscal year span of the estimated project, one card for
each of the six labor categories, one card for the G& A expense percentages,
and one card for the materials burden percentages, for a total of nine cards.
The formats for these cards are as follows:
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ABC

PROJECT
15
ABC
PROJECT
VEHICLE MANAGEMENT
15.1 15.2
STRUCTURAL AVIONICS COST CONTROL CONFIGURATION
SYSTEM SYSTEM MANAGEMENT MANAGEMENT
15.1.1 1.5.1.2 1.5.21 1.5.2.2
PROPELLANT MAIN ELECTRICAL
TANKS SHELL POWER INTEGRATION
1.5.1.11 15.11.2 15.1.21 15.1.2.2
Figure 2, .Sample WBS.
Header Card

Card Columns Item Content

1-2 N/A Blanks .

3 Manpower code Letter "H", "M'"", ox "'Y"

4 N/A Blank

5-8 Year No. 1 Four digits, numeric (1976, etc.)

13-16 Year No., 2 Four digits, numeric

21-24 Year No. 3 Four digits, numeric

29-32 Year No. 4 Four digits, numeric

37-40 Year No. 5 Four digits, numeric

45-48 Year No. 6 Four digits, numeric

53-56 Year No. 7 Four digits, numeric

61-64 Year No. 8 Four digits, numeric

65~75 N/A Blanks

76-78 Project code Any character other than blank

79 Revision code Any character other than blank

80

Transaction code Letter ''B"

11



The manpower code designates the labor rate entries furnished in the
remaining cards of the table as being in dollars per manhour (H), manmonth
(M), or manyear (Y). The project and revision codes are supplied at the option
of the user to uniquely identify the estimate being made.

Labor Rates and Expense Percentage Cards

Card Columns Item Content

1-3 Activity code "ENG" (engineering)
"GA" (general and administrative
expense percentage)
"MAT'" (materials burden percentage)
"™MFG" (manufacturing)
"OTH" (other) .
"QRA" (quality and reliability assurance)
"TLG" (tooling)
UTST" (testing)

4-11 1st rate Numeric rate with three decimal
positions (99999. 999)

12-19 2nd rate Same as above

20-27 3rd rate Same as above

28-35 4th rate Same as above

3G-43 5th rate Same as above

44.-51 6th rate Same as above

52-59 7th rate Same as above

60-67 8th rate - Same as above

63-75 N/A Blanks

76-78 Project code Any characters other than blanks

79 Revision code Any characters other than blanks

80 Transaction code Letter "B"

Appendix I shows the rate data used in the sample estimate as it is
entered on the Computer Input and Worksheet (Rate Data). Note that the first
card (header card) in the example specifies the rates in terms of dollars per
manyear by use of the letter Y in column 3. All labor rates shown are in whole.
dollars with the symbol V indicating the decimal position. The percentages for
General and Administrative (GA) and Materials Burden (MAT) expense are
entered as 11 percent and 3 percent, respectively.

b. WBS Base Data = Labor hours and dollar values for materials,

travel, and other direct expenses are accumulated on worksheets and summary
forms as described in Appendix D of NASA TM X-64966. From these rough

12



forms, the data are then transcribed to MSFC Form 514, Computer Input and
Worksheet (Base Data) which arranges the data in card format. A card is
prepared for each fiscal year per WBS element at the lowest extremities of the

WBS as follows:

Card Columns

21-27

28-34
35-40
41-46
47-52
53-58
59-66
6772
73-79
80

Base Data Cards

Item

Transaction code

Manpower code

Fiscal year

WBS element
number

Engineering

Manufacturing

Tooling

Q& RA

Testing

Other

Material dollars

Travel dollars

Other direct dollars

Recurring and
nonrecurring code

Content

Letter "B"

Letter "H'', "M'", or "'Y"

Two digits, numeric (76, 77, etc.)

Left justified, numeric, with
zeros replacing decimal
point figures.

Right justified, numeric, whole
numbers

Same.as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Letter "R'' or '""N"'

The manpower codes designate the units in which the labor time is
expressed, i.e., manhours (H), manmonths (M), or manyears (Y). Man-
power codes can vary from one base data card to the next; however, all labor
figures in each card must be consistent with the specified manpower code.
Appendix G shows base data input for the sample estimate entered on Form 514.
Although the recurring and nonrecurring code is shown in this example, it is
not utilized in a basic estimate. A full discussion on recurring and nonrecurring
cost options is given in Paragraph V. B. 3.

The base data cards must be preceded by two additional cards upon entry
into the PACE system. These cards, known as header 1 and header 2 cards,
are used for identification of the estimate and for internal control.
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Base Data Header 1 Card

Card Columns Item Content
1-4 N/A Blanks
5-8 Month conversion factor Four numeric digits
9-12 Year conversion factor Four numeric digits
13-79 N/A Blanks
80 Header code Letter "H"

The month and year conversion factors allow the estimator to control the
number of manhours per month or manhours per year used in converting the
labor specified by the manpower codes '"M" and "'Y"', respectively, in the base
data cards. The sample estimate used in this section utilizes a manhours per
month figure of 163 and manhours per year as 1960,

Base Data Header 2 Card

Caxd Columns Item Content
1-2 , N/A Blanks
3-4 Control code "ktt (Asterisks)
5-20 Project name Free form
21-80 N/A Blanks

The project name is entered here for use as an overall title on the cost estimate
reports.

c. WBS Title Cards — A separate set of input is required to identify the
WBS elements in an estimate for the labeling of report pages. One card is
required for each element title with format as follows: '

WBS Title Cards

Card Columns Item ; Content

1-23 WBS element number Free form as the number should

appear on the cost estimate
' report ‘
25-64 WBS element title Same as above
65~80 WBS element number Left justified, numeric, with
’ zeros replacing decimal point

figures. '

Title card input for the sample estimate is shown in Appendix H.
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d. Keypunching — All inputs developed for the PACE system should be
recorded on the input forms described in the preceding paragraphs. Header
cards and WBS title cards can be coded on standard 80-column general purpose
forms or a suitable substitute. Data from these forms should then be keypunched,
verified and assembled for production as described in the following paragraphs.

3. Computer Run Setup. After all PACE System input data have been
generated as previously described in Input Preparation, it is then necessary to
assemble a computer input run deck or, as it is more commonly referred to,

a ''run stream''. A run stream is a composite deck of data cards in final format
and assembly and ready to be read into the object computer's storage mediums
via an attached card reader device. The run stream is made up of what is
termed "'control cards'' and "'data cards,'' or the user's input. The function of
the run stream control cards is to direct the operations which are about to take
place, Such tasks as the assignment of various input/output devices and the
allocation of adequate internal data storage are communicated through control
cards at precisely the time when the facilities are to be needed. Therefore, in
a run stream for a system such as PACE where a number of unique user pro-
grams are to be set up and executed in a predetermined sequence and where user
supplied card input is reguired at the execution of the individual programs, it
becomes necessary to intersperse user data cards and computer control cards
in a specific order.

A graphic representation of the PACE run stream is depicted in Figure 3.
Also, a complete printout of the PACE run stream for the sample estimate is
available for reference in Appendix I.- Note that input cards for dollar escala-
tion and contractor fee are also included in these examples, however, these
cards contain no input necessary for a basic estimate and are required only for
continuity of program flow. A complete treatment of the use of these special
data cards can be found in Paragraphs 4 and 5 of this section.

4. - Editing of User Input Data. In an effort to improve the reliability
and validity of the user's input data before it becomes an integral part of
permanent files, reports, ete., it is a policy of good automatic data processing
practices to provide as many tests for accuracy as is possible early in the
processing flow. This process is commonly referred to as editing.

The editing procedures executed within the PACE system are accom-
plished by the first phase of the execution flow. This phase includes the input
editing functions as well as the sorting and sequencing of all valid input trans-
actions for subsequent processing.
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CONTROL CARDS

CONTRACTOR FEE CARD AND
WBS TITLE CARDS

CONTROL CARDS
DOLLAR ESCALATION CARDS

CONTROL CARDS

WBS BASE DATA CARDS

0O0OOOSITIOOOOBIBARVY

CONTROL CARDS

LABOR RATE CARDS

CONTROL CARDS

Tigure 3. Run deck setup.

Whenever a data error is detected in an input card, an image of the card
is printed on an exror listing accompanied by an error code. The user can then
yeview this error list and, by referring to a cross-reference list of error codes
with error condition explanations and required corrective actions, the necessary
data adjustments can be made and the input resubmitted on a following process-—
ing cycle. A sample edit error listing can be referenced in Appendix C, and a
copy of the user's instructions for correcting data input errors is contained in

Appendix J.

5. Cost Estimate Calculaticns, A pumber of calculation routines which
are called upon in the course of preparing a cost estimate of a given WBS
element for a single figscal year are contained within the PACE system's pro=
gramming logic. The following is 2 listing of the calculation steps involved in

computing a given estimate:
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a. Multiply the labor hours of each labor category by their respective
composite rates (direct plus overhead costs).

b. Multiply the unescalated material (material is shown as material and
subcon) , travel, and other direct dollars by 1 plus their respective escalation
rates, if any.

c. Multiply the material dollars by the materials burden percentage
giving material overhead.

d. Add the total labor costs, material, material overhead, and the
travel and other direct dollars giving the subtotal estimated cost.

e. Multiply the subtotal estimated cost by the G& A expense percentage
for the appropriate fiscal year, giving the G& A expense.

f. Add the subtotal estimated cost and the G& A expense giving the total
estimated cost.

g. Multiply the total estimated cost by the contractor fee percentage,
if any, which is constant for all fiscal years, giving the fee amount.

h. Add the total estimated cost and the fee amount giving the grand total
for the fiscal year.

6. Output Descriptions. The following paragraphs discuss in detail the
content and purpose of each of the output reports which are generated by the
PACE system.

a, Rate Table — The rate table is a formatted, one page listing of the
labor rate input cards. The listing shows the fiscal year spread for the cost
estimate, alphabetically lists the labor and expense categories with their
respective dollar rates or expense percentages per fiscal year, and denotes the
labor dollar rate entries as being in dollars per manhour, manmonth, or
manyear. - This report provides the user with a means of verifying the labor
"~ rates and expense percentages that have been entered in the labhor rate data
cards. A sample rate table is contained in Appendix A.

b. Transaction List — This report is an unformatted listing of ail the
WBS base data cards submitted for an estimate. Each line entry represents
one WBS base data card, displaying the information exactly as it is punched in
the card, with the exception that blanks appearing on the cards are printed as
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zeros. The entries appear in order by fiscal year and WBS element codes.
The transaction list will vary in the number of pages produced with the number
of WBS base data cards submitted for a run. The purpose of the report is to
provide the user with a printed image of all WBS base data input cards in
ascending sequence by fiscal year and WBS element number, A sample trans-
action listing is contained in Appendix B.

c. Error List — The error list shows only the WBS base data input
cards that did not pass the edit phase successfully. As in the transaction list,
each entry of this report is an exact print image (zero filled) of the correspond-
ing WBS base data card. TFor each entry, an error code will appear to the right
denoting the information erroneously punched in the card. The length of this
report will vary according to the number of invalid WBS base data cards.

Through reference to a list of corresponding error codes with accom-
panying instructions for making error corrections, the user is able to evaluate
the problem and make the necessary corrective adjustments. A sample error
listing can be referenced in Appendix C and an error code cross-reference is
given in Appendix J.

d. Manpower Summary Report — The end result of the manpower
summarization phase is a formatted report of the data structure produced by
this phase. Each page of the manpower summary report represents one element
of the WBS. Each WBS element code, with labor and direct dollar expenses
summarized to its level in the WBS, is separated and labeled accordingly.

The first page of the manpower summary report displays the title of the
project on which the estimate is being made and the succeeding pages contain
the WBS element breakdown. The number of report pages is directly propox-
tional to the number of elements contained in the WBS and the report is
presented in the order of the WBS hierarchy.

The first line on each page shows the WBS element code with the totals
of the labor hours and dollar expenses by category for all the fiscal year inputs
to the particular WBS element. The entries that follow are fiscal year break-
downs of the totals refleiied in the first entry, '

Selected pages from the manpower summary report for the sample
estimate are contained in Appendix D,

e. Cost Estimate Report — As previously stated, the data structure
exhibited by the manpower summary report is given to the cost estimate report
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generation phase for the application of the pertinent rates, percentages, and
fees in arriving at a grand total cost estimate for a given project. The cost
estimate report is presented in the same manner as the manpower summary
report, each page representing one element of the WBS and the pages appearing
in the order of the WBS hierarchy. Report headers on each page include iden~
tifying information such as the date of the estimate, the name of the project on
which the estimate is being made, the WBS element code and corresponding
title and, if selected, certain optional information which is pertinent to special
report variations.

Within the basic cost estimate report is the capability of presenting
labor and dollar estimates by category for up to eight fiscal year projections.
Labor is always represented in units of manhours. Composite fiscal year totals
are given for manhours and dollars for eacl category of cost, as well as totals
for all categories of cost within each fiscal year. The report is presented in a
matrix format with category of cost totals accumulated on the right vertical
margin and fiscal year summations appearing on the lower horizontal print lines.
The categories of cost are manufacturing, tooling, quality and reliability
assurance, testing, other labor, materials, travel, other direct, and G& A
expenses.

The first page of the report always indicates the highest element in the
WBS hierarchy and therefore gives the total cost for the entire estimate. This
page is also unique in that it has provision for including the effect of the con-
tractor fee and dollar escalation options which are discussed more fully in
Section V.

A copy of the cost estimate report for the sample estimate is given in
Appendix E.

B. Cost Estimate Variations

1. General. In addition to calculating the basic cost estimates pre-
viously described, the PACE system contains the following options for modifying
~ the results that are produced by a basic estimate. These options are:

a. Design-to-cost
b. Recurring and nonrecurring costs

c. Contractor fee

d. Direct dollar escalation.
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Each of these options operate independently and may be used separately or in
any combination with a basic estimate to achieve a desired effect. The following
paragraphs describe the options in detail and give examples illustrating their
use.

2. Design~to-Cost. The design-to-cost option is available for use in
situations where a previously calculated cost estimate varies significantly from
a design target cost and where it is desired to determine the impact of a change
at all levels of the estimate so that the project technical and programmatic
aspects can be altered to meet the cost target. If the need for a uniform redis-~
tribution of resources occurs, this can be achieved by including a design-to-cost
factor as input in the PACE run deck. This factor, expressed as either a
~ percent increase or decrease, will then be applied to the manpower and fixed
dollar values in the base data for all WBS elements present. The resulting
printouts will indicate the modified costs from the highest to the lowest level of
the WBS, and the design-to-cost factor utilized will be shown on the total cost
estimate repoxrt.

In using this feature, care must be taken to assure that manhour and
material quantities resulting from the overall increase or decrease are recon-
ciled with the schedule, hardware quantities, skill mix, specifications, and/or
work elements of a revised (reduced or expanded) program or project. An
arbitrary cut or increase unaccompanied by a corresponding change in the work
to be performed can be dangerously misleading to estimators, work package
managers, or management, Use of the design-to-cost feature must be accom-~
panied by a renegotiation of resources versus specification, design, and/or
hardware requirements down to the lowest level. If this renegotiation of
resources estimates fails to yield a commitment to perform or a commitment
to manage within these resources, the design-to-cost estimate must be voided
in preference for either the original grounds-up estimate or an alternate
estimate that can be restructured down to the lowest level to assure total project
accomplishment within the target resource level. This stipulation, although it
is a part of the project definition/engineering/cost estimating activity rather
than the ADP data manipulation activity, must be remembered and adhered to
so as to prevent the generation of unrealistic estimates.

a. Input Preparation — The design-to-cost factor should be entered in
columns 15 through 17 of the first of the two WBS base data header cards. The
system edits these data for numeric characters and assumes a decimal point
between columns 15 and 16. An increase percentage may be specified by enter-
ing any number greater than 100 up to a maximum value of 999. With the
assumed decimal, an entry of 105 would result in a 5 percent increase, 110 a 10
percent increase, etc. Likewise, an entry of 099 would represent a 1 percent
decrease, 095 a 5 percent decrease, etc., with a lower input limit of 001.
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b. Calculations — Upon execution, the PACE system will modify the
values of the manpower figures and fixed dollar costs specified in the WBS base
data by multiplying them by the design-to-cost factor. The remaining processing
then continues identically to that of a basic estimate with the exception that the
modified labor and dollar values will appear on the manpower summary and total
cost estimate reports in place of the basic values. The data on the transaction
list report, however, will be unaffected by this change. Revised manhour and
material figures are then ready for return to and examination by individual
estimators for development of impact statements, work scope, changes,
schedule changes, or recombination or redivision of work elements resulting
from the change in resources. It is reemphasized that this reconciliation
process is mandatory to retain the credibility of the estimate.

c. Sample Reports — Selected pages from the manpower summary and
total cost estimate reports for a run using the bhasic estimate example from
Paragraph V. A. 2. and a design-to-cost factor of 092 are shown in Appendix K.
Figure 4 illustrates the WBS base data header card used to make the design~to-
cost entry (columns 15 through 17). This card is inserted in the run deck as
shown in Appendix I. The net effect of this input is an 8 percent decrease in
the resources available at each level.
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Figure 4. Degign-to-cost factor.
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Note that the title DESIGN-TO-COST FACTOR = 0. 92 appears in the
heading at the top of each page on each report. The same title is printed with
the factor shown as 1,00 for reports not using this option.

3. Recurring and Nonrecurring Costs. Because of the need to separate
recurring and nonrecurring costs within a total estimate to determine unit pro-
duction costs as distinguished from design, development, testing, and engineering
(DDT& E) costs, the PACE system contains an option for identifying WBS base
data as either recurring or nonrecurring. Having done this, the user may then
direct the computer to produce a cost estimate report showing only the recurring
costs, and/or the nonrecurring costs, in addition to the normally generated
total cost estimate report.

a. Input Preparation — The manpower figures and fixed dollar costs for
each WBS element-fiscal year combination must be designated as recurring or
nonrecurring by placing an R or an N, respectively, in column 80 of the WBS
base data cards. An example of these can be found in the input for the sample
case used in Paragraph A of this section. These identifiers must be present
even in cases where no particular need exists for differentiating between the
two. This coding will have no effect on the printing of the cost estimate reports,
however, unless additional report control input is provided in the first of the
two WBS base data header cards.

The numeral 1 appearing in column 19 of the header card will cause a
cost estimate report to be produced showing only the recurring costs specified
by the input. The title RECURRING COSTS ONLY will be printed at the top of
each page. Similarly, the numeral 1 coded in column 20 of the card will produce
a cost estimate report showing only the nonrecurring costs with the title
NONRECURRING COSTS ONLY printed at the top of each page.

Either or both reports can be requested in this manner, and a blank in
columns 19 or 20 will cause the system to ipgnore these report options. Any
other character appearing in columns 19 or 20 will be interpreted as an error.
The reports will be produced and printed in this manner in addition to the total
cost estimate report which is an automatic consequence of each PACE produc-
tion run.

b. Calculations — The totals of the recurring costs only version of the
cost estimate report are derived by using only the cost element transactions
marked R. The same is true for the nonrecurring costs only report and the
transactions marked N, The total cost estimate report is a summation of the
R and the N transactions regardiess of whether either of the two optional reports
are requested. The manpower summary report is unaffected by recurring and
nonrecurring cost considerations.
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c. Sample Reports — Selected pages of reports showing recurring and
nonrecurring costs taken from a run using the basic estimate example from
Paragraph V. A.2 are shown in Appendix L. The first page is taken from the
total cost estimate report and is labeled RECURRING AND NONRECURRING
COSTS. The following two pages are taken from the recurring costs only and
nonrecurring costs only reports.

Note that recurring costs have been specified for fiscal years 76, 78,
and 79, while nonrecurring costs have been used for fiscal years 77, 78, and
79. This results in the two optional reports showing data only for the applicable
years while the total cost estimate report indicates a summation of the two
optional reports.

Figure 5 illustrates the WBS base data header card used to make the
recurring and nonrecurring cost entries (columns 19 and 20). This card is
inserted in the run deck as shown in Appendix I.
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Figure 5. WBS bﬁse data header card.

4, Contractor Fee. TI'ees paidto government contractors can be
included in a cost estimate by means of an optional input to the PACE system
which specifies a percentage factor which is to be used in figuring the fee. The
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fee amount is calculated at the highest level of the WBS and is printed out on
the total cost estimate report together with a grand total for the entire estimate
which includes the total estimated cost plus the fee.

a, Input Preparation — A contractor fee card is included as a mandatory
input item in the run deck for each PACE production run. Columns 1 and 2 of
the card are used to indicate the percent fee to be used. Fees may range in
value from 01 to 99 representing whole number percentages (1 to 99 percent),

If a fee is not to be included in an estimate, the contractor fee card must
still be furnished, however, with zeros in columns 1 and 2. Any other charac-
ters appearing in these columns, including blanks, will be treated as an error.
The contractor fee card is inserted in the run deck as shown in Appendix I,

b. Calculations — After the final summation of total estimated cost is
made, the contractor fee percentage is applied to the summary figures for each
fiscal year and added to the total cost giving a grand total. The fee amounts and
grand totals are then printed out as additional data on the total cost estimate
page for the highest level WBS element. This is the only place where this
information is shown. No other reports or report variations are affected by the
contractor fee option.

c. Sample Report — A sample page of the total cost estimate report for
the highest level WBS element in the basic estimate example using a contractor
fee input of 8 percent is shown in Appendix M. Figure 6 illustrates the contrac-
tor fee card used to produce this option.

5. Direct Dollar Escalation. Material and subcontractor, travel, and
other direct dollar values which have previously been utilized in a basic cost
estimate on the PACE system can be modified for subsequent runs without dis-
turbing the WBS base data cards used in the basic run., This feature has been
provided to satisfy situations where it is desired to know the impact of
increases to these costs over the time span of the estimate due to economic
influences such as inflation. By means of escalation factors which are specified
in the run deck, one or more PACE production runs can be made to show the
effects of these variations while leaving the basic data intact.

a. Input Preparation — Three dollar escalation cards are required as
mandatory input for each PACE production run. The coding MAT, TRV, and
ODR is entered in columns 1 through 3 of the cards to indicate the categories
of cost to be escalated. 1f no escalation is desired, as in a basic cost estimate,
then no further input is necessary. If escalation is desired, however, the
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TFigure 6. Contractor fee card.

factors to be used, expressed as percentage increases, are coded in the card
immediately following the three-letter category identifier:

MAT = MATERIAL ESCALATION
TRV = TRAVEL COSTS ESCALATION
ODR = OTHER DIRECT ESCALATION

Three numeric characters must be furnished for each fiscal year value to be
escalated with a decimal point assumed between the second and third character.
Thus an entry of 025 would represent an increase of 2.5 percent. Any non-
numeric input other than blanks will be interpreted as an error. The escalation
factor for the fiscal year of the estimate should be entered in columns 4 through
6 of the appropriate category card; the factor for the second fiscal year in
columns 7 through 9, etc. To be applied correctly, escalation factors must be
consistent with the fiscal year entries present in the WBS base data. One -
exception to this is that, if the same escalation factor is to be used for all
fiscal years within a cost category, it need only be specified once in card
columns 4 through 6, leaving the remainder of the card blank. The system will

automatically apply this factor in each year of the estimate.
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Any or all of the three categories of cost can be escalated in the same
PACE run. The direct dollar escalation cards are inserted in the run deck as
shown in Appendix I,

b. Calculations — In preparing the total cost estimate report for escala-
tion, the WBS base data for direct dollars are increased in the first fiscal year
by the amounts specified by the first percentage factor entered in their respec-
tive escalation cards. The remaining fiscal years are increased by adding their
escalation factors to the sum of all previous factors and multiplying the direct
dollar value fo~ that year by the accumulated factor. These increased values
will be shown ifor each WBS element and on all versions of the total cost
estimate report. The manpower summary report is not affected by the direct
dollar escalation option.

c. Sample Reports — Selected pages from the total cost estimate report
for a run using the previously mentioned basic estimate example and escalation
input are shown in Appendix N. Figures 7 through 9 illustrate the direct dollar
escalation cards used to produce this option. The material and subcontractor
(MAT) and other direct (ODR) cards specify escalation factors for each of the
fiscal years 76 through 79, and the travel (TRV) card specifies a constant
factor to be used for each fiscal year.
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Note that escalation factors from these cards (Figs. 7, 8, and 9) are
printed out at the bottom of the page for the highest level WBS element., This is
the only place in the total cost estimate report where this information will
appear. The factors are printed out as zeros on reports not using the escala-
tion option.

C. Processing of Sensitive Data

Since the PACE system was designed for use in support of NASA Source
Evaluation Boards and other groups of government personnel who handle pro-
prietary data developed by private contractors, a procedure is in effect at MSFC
for eliminating the exposure of cost estimate data to nongovernment personnel
so as to protect the confidentiality of the contracting relationship.

This procedure places the control of data preparation (keypunching) and
run deck setup directiy in the hands of the system user. The entire execution
process from job submittal through collection of printed output products is per-
formed under the direct observation of a government monitor. At the completion
of each production yun, the computer memory and all mass-storage hardware
are cleared of data utilized or generated by PACE. The user then removes all
run decks, printed reports, and other output products from the computer
premises.

A copy of the current MSTC procedure for sensitive data processing is
included as Appendix O.

VI. FUTURE IMPROVEMENTS AND POTENTIAL MODIFICATIONS

The PACE system, as presently configured, is a highly versatile and
flexible tool that can be used for a wide variety of functions, as has been pre-
viously noted. Even so, one can envision a number of other applications
for the system if modifications were made to the system, ranging from minor
to significant. These potential uses are described in general in this Section.
It is emphasized that detailed planning or estimating of programming effort to
accomplish these modifications or changes have not yet been completed. At
the present time, the following are only ideas for potential improvements.
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A. Deescalation, Computation of Present Worth, Future Worth,
or Annual Equivalent Costs of Alternate Proposals

Certain limited economic studies can be accomplished with the PACE
system as now configured by applying various escalation rates to fixed dollar
costs. Adaptation of this feature to accommodate deescalation of labor,
materials cost, and other costs could facilitate the computation of present worth,
future worth, or annual equivalent costs for use in economic analyses and com-
parison of alternate proposals. Thus, the ""time value of money'' could be taken
into account in comparing two program funding alternatives. This feature would
be particularly useful when the two alternatives vary considerably in distribution
of funding requirements over the program time span. Comparisons on a present
worth or annual equivalent basis are prevalent in industrial decisions where
interest rates, discount factors, or rate-of-return comparisons are essential
to choose the most economically attractive alternative.

B. Computation of Make/Buy and Skill Mix Ratios
and Percentages

All of the bagic data needed to compute labor/materials and/or make/buy
ratios at each level of the WBS are available in a PACE estimate. These ratios
are particularly meaningful when it is necessary to deterinine what proportion
of the work in each area and in the total proposal or estimate is to be accom-
plished in-house and what portion is to be subcontracted. Sufficient data are
also available in a PACE estimate to compute skill mix ratios at each level of
the WBS. These ratios would indicate what proportion of the total 1abor hours
is in the engineering category, what portion is manufacturing, etc.

C. Elimination of Intermediate Steps in Entering Raw Data
on Cost Estimate Forms

The present cost estimating procedure includes the completion of cost
estimating worksheets by the estimator, transcription of worksheet information
onto computer keypunch forms, and keypunching from these latter forms. The
firgt step could be eliminated if the computer keypunch forms could be modified
to serve also as estimating worksheets. If this could be accomplished, the
estimator could enter his numerical and written information dirzctly onto the
keypunch sheet, eliminating one step in the process.
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D. Respreading of Costs

Real government estimating situations often encounter situations where
(1) funding is limited for the first year or two years to a specified amount or
(2) the maximum annual funding is specified or where the shape of the funding
curve is specified in some other manner, Many industrial concerns have a
standard set of funding spread curves which can be applied to any estimate and
which will adjust the total and detailed costs to match the time-oriented expen-
diture of manhours or funds. The basic information required to accomplish this
type of fund curve adjustment is available in a PACE-generated cost estimate.

E. Adaptation to a Universal Computer Program Language

Greater utilization of the PACE system would be achievable if it were
adapted to a more widely used or universal computer language. Presently, the
language used is adaptable to the compilation and computation techniques used
at MSFC. Efforts now underway to convert PACE to the ASCII/ANSI version
of the COBOL language will tend to minimize the amount of work required in
adapting the system to any NASA computer facility, This standardization will
enhance the attractiveness of the system by increasing its utilization potential.

F. Reduction of Time Increments Estimated

Perhaps the most extensive modification to the system envisioned would
be the reduction of the timespan estimated for each element from the 1-year
increment to a quarterly, monthly, or even weekly increment. Alteration of
this time increment would involve sizable changes in the current estimating
process as well as the computer system, but may be worthwhile at a later date
due to various factors. TFirst, requests for proposal are now requiring that the
proposers subdivide costs into quarter-year increments. Verification of cost
computations at this level of breakout by the PACE system would require reduc-
tion of the time increment estimated from yearly to quarterly. Secondly, a
dquarterly or monthly breakout would facilitate collection of fiscal year costs
when different fiscal year bases are used (i. e., July 1 to June 30 versus
October 1 to September 30 versus January 1 to December 31). Third, greater
visibility of manpower and fund buildup over shorter increments in early years
may be desirable because funding constraints during buildup are normally given
closs scxutiny to avoid too rapid an acquisition of a recurring funding
requirement. :
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G. Cost Impact of Schedule Adjustments

Various PACE system modifications can bz envisioned which would
modify the fiscal year spread of manhours and resulting labor or material costs
to account for differences in the scheduling of development, production, or
operations support activities of a program. With the present cost breakout by
fiscal year, costs for each WBS increment could be accelerated or decelerated
in yearly increments. Further PACE system modifications to permit smaller
time increments (semiannual, quarterly, or monthly) would permit finer
adjustments in schedule~related costs. Differences in escalation costs brought
about by these cost/schedule adjustments would be taken into account in the use
of the appropriate escalated labor rate for each increment of time.

These and oth~r modifications of the PACE system will be studied in the
coming months to determine the economic and practical benefits of implementing
them. Provided sufficient demand develops for the PACE system and its poten-
tial modifications, a time-phased program for system improvement will be
instituted.
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ABC~A IN MANYEARS RATE TABLE AS OF 26 APR 7&
YEAR 1975 1977 1976 . 1979
ENG 22,771.000 25,344,000 26,611.000 27,936,000
GA 11,000 11.000 11.600 11.009
HAT 8,000 8,000 8.000 8.000
HFG 17,894,000 21,542,000 22,637,000 23,729,000
0TH 21,954,000 25,114,000 24,362,000 27,667.009
ORA 20,160,000 24,518,000 25,747.000 27,053,000
TLG 17,779,000 22,042,309 23,155,000 24,326,000
TST 20,314.000 22,176,000 23,290,000 24,442,000
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LABUR/OH $ 34,723 17,539 119,845 172,127
TroT LBR HOURS | 24,700 105,510 56,069 69,538 255,817
- o LABOR/OH S 241,278 1,244,750 . 6984332 919,031 ———. _3:103,392
MATERTAL + SUBCON. . 50,000____ 148,000 ___ 128,000 .. 24,500 - : 370,500,
__ MATERIAL OVERHEAD 4,000 13,440 __ _10,080Q 2,120 294640.
: - .~ TRAVEL e ... ba,0p0 ____  &,000._.._. .3,250.._.. 2,500. e 174750
o}
: Eﬁg% . OTHER . S,000 ___ _ 10,750 5,000 _._ 2,350 0 oo — teme 235100,
!
f %g __SUBTOTAL EST. COST 306,278 _ 1,442,941 842,652 952,501 1,544,382
‘: g% G ¢ AEXPENSE__ 33,691 158,724 ___ _ 92,693___ 104,775 ' 389,883,
: aQ :
: g = _.TOTAL €£ST,. cOSY 3393969 ___11601,665____ 935,358 ____1,057,274_ - _35934,2465
- ~H
eS| a
Yool e e i e+t et e e+ e b e e
e
zg =
S 13
RN
E:.J‘-
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TDATE 04 MAY 74

HgS leS5elel

PROJECT=ABC PROJECY

TITLE=STRU-TURAL SYSTEM

[y

RECURRING & NONRECURRING COSTS

DESIGN-TO0=cOST FACTOR = 1,00

TOTAL

ELEMENTS OF COST FY = 76 Y « 97 Fvy = 78 FY = 79 FY Fy - FY « FY =
ENGRe HOURS 5,800 - 11,380 $,705 10,941 33,026
e S L ABOR/OM S 58,085...._ 147,143 77,457 158,942 4384627
_MFG ... HOURS ...._. 940090 .. 19,300 — - 3,912 - .—. B,981 41,193 —
LABOR/OH § 82,151 212,107 45,180 109,002 4485450
TOOLING HOURS ©7+500 14,840 4,890 3.920 31,150
e LABOR/OH .S 8B 3025 — 166 BT b —ceeee. BT 766 ————— 48,565 - 341,318
Q.+ _RA .._HOURS ... 24000 6,920 - 3,749 . 4,898 ~17¢567 —
LABOR/OH § 20.570 86,562 49,247 67,602 223,981
TEST HOURS 1,200 7,680 3,749 3,920 16,549
feeed b ewieins LABOR/OH. S 12,437....... 86,892 —— 44,544 —— . 48,832 192,757 —
. OTHER. ... HOURS .. . I 750 <o 1,308 ——- - 2,612 By 6866 —
LABOR/OH S 9,610 17,539 36,848 64,017
TOT LBR HOURS 24,700 60,870 23,309 35,272 144,151
e mi e LABOR/OH S 241,278 709,190 - 291,735 ——M46,947 14709,150-—
.—~MATERIAL ¢ .SUBCON, 50,000 — . 1s0,000..-.—..128,000 —— --20,000 340,000 —
~—MATERIAL QVERHEAD 4,boo 12,000. 9,400 t+400 27,200
C TRAVEL i e e . 64000 ... 6,000 .—. 3,250 — .. 2,500 17,750
L OTHER_. . - ._. s,000 - 10,750 - 5,000.———— 2,350. e 23,100
_ SUBTOTAL_ ESTe.COSY.. . 304,278 887,740 429,585 493,397 241174200
...G.# A_EXPENSE. 33,691 974673 47,254 —— 54,274 - 232,892—
TOTAL.EST4 . COSTiree- 339,949 985,613 876,839 —.— 547,67}

24350,092°—
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ToATE 04 HAY 7§ PROJECT=ABC PROJECT

DESIGN=T0-COST FACTOR = 1.00

TWBS TeSele140 " TITLE~PROPFLLANT TANKS o

RECURRING & NONRECURRING COSTS

"ELEMENTS OF €OST FY - 78 FY = 77 FY - 78 Fy = 79 FY - FY = FY = Fy = TOTAL
TENGRs  HOURS 5,000 "5,500 4,890 2,800 j 25,190
o LABOR/OH.S. . 584085 . 71,115 . 66,392 ...139,679 335,271
MFG HOURS . oo 94000 . 9,500 ' 3,260 ... 7,840 29,600
LABOR/OH S 82,161 104,405 37,650 95,154 319,370
TI00LING HOURS 7,500 7,000 4,078 3,920 22,495
o LABOR/OH S.__.___ 68,025 __. 78,715 . . 48,138 _ . 48,651 _ 243,529_
.G + RA__ HOURS. oo 20000 . . 3,000 . 3,260 o . 33920 . o — 12,180 .
LABOR/OH S 20,570 37,527 42,823 S4, 104 155,024
Test HOURS 1,200 1,800 2,445 3,920 9,365
o LABOR/OM. S 124437 20,365. . 294051 .— . 48,882 - 110,735~
COTHER. . HOURS . oo o 7SO ... 1,304 .. 1,%60 4,014 -
LABOR/OH § 9,610 17,539 27,665 54,814
TYoT L8R HOURS 24,700 27,550 19,2349 31,380 . 102,844
o LABOR/OH S_.. 241,278 __ 321,737 . 241,593 —_ 914,135 _ 142184743 _
_ MATERJAL + SUBCONa______ 150,000 __ . 50,000 __. 85,000 . 10,000 .. 195,000.
__MATERIAL_OVERHEAD _4,000 ._%,000 6,800 _8po 15,600
TRAVEL. .. ... 6,000 _ 5,000 ____. 2,500 _... .2,500 . 17.000 .
OTHER | e By 000 8,000 ___ . 5,000 ____ 1,750 _ 19,750
__SUBTOTAL EST. COSY 306,278 389,737 340,893 929,185 1,466,093
LG .+ A EXPENSE 33,891 42,871 373898 ST 2ED o o e e e e e e — e 1618270
_TOTaL ESTe €OSY 339,962 432,608 _ 378,391 __  N74,395

106274363




TOATE 04 MAY 76 PROJECT=ABC PROJECT ' DESIGN=TO=COST FACTOR = 1.00

TITLE=MAIN SHELL-= RECURRING & NONRECURRING COSTS

TWBS 145,101,142

ELEMENTS OF COSY FY = 77 FY = 78 FY = 79 FY = FY = FY = FY = FY = TOTAL
ENGRs  HOURS " 5,880 818 1,141 71836
e cmime oL ABOR/OH. S 76,028 __ 11,065 14,263 i 103,356
MFG. . ... HOURS ... 9,800 . 652 Pyl4) 114593
LABOR/DH $ 107,702 7,530 13,848 1294080
TOOLING HOURS 7,840 . 815 " 8,455
i v - LABOR/OH S 8816 .. 9,628 1 974789
Q.+ RA . HOURS ' .—... . 3,920. T T S P ' 5,387
LABOR/OH § 49,035 6,424 13,498 £8,957
TEST HOURS 5,880 1,304 : 7,184
e ... LABOR/OH S.______ 664526 ... 15,494 - ~82,020..
- OTHER _ _HOURS e . e 652 ... I 452.
LABOR/OH §$ 9,203 : 9,203
TOT LBR HOURS 33,320 45,075 3,912 ' 41,307
—— ... LABOR/OH_S 387,452 50,141 52,812 490,405
.MATERIAL % SUBCONgw-—o.—— 100,000 . o . 35,000 .——— 10,000 - 145,000~
~HATERIAL_OVERHEAD 8,000 2,800 800 : . 11,600~
TRAVEL . e mieeei o . 750 SR : - . .750.
ZOTHER . - 0 e 24780 i e ... 600 3,350
. SUBTOTAL. ESYs.COST. . 498,202 BB,691 b4,212 : 651,105
G + A EXPENSE. e 54,802 i L 975 e 7,063 71,621

TOTAL. ESTew COST— ~o—-553,00% ———98 447 — ._T 1,275 7224726—




A0 AT a0uddy
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DATE 04 MAY 76 PROJECT=ABC PROJECT

PR

WBS 1eS41,2 TITLE=AVIONICS SYSTEM

DESIGN=TO0-cOST FACTOR = 1,00

RECURRING & NONRECURRING COSTS

" ELEMENTS OF €OST - FY = 77 FY = 38  FY & 79  Fy = Fy = FY - FY - TOTAL
“EnGr.  wWours 13,880 8,560 6,520 28,900
LABOR/OH § ____ 179,458 . __ 115,4C5 . 92,930 —— . 387,803 .
_MFG  _._HOURS . .. _._.. 7,508 10,920 .. . 9 180 L - R - S = 274540 .
LABOR/OH $ 82,425 124,115 110,932 319,472
" TooLING HOURS T 10,880 3,940 " a,s90 18,430
LABOR/OH S. .. £22,384 .. . 44,779 48,555 ___ mee-213 48R0 -
Q@ + RA _HOURS ... ... 6,960 ... 5,440 ... 5,061 . 17,481 .
LABOR/OK .S 87,063 71,723 69,852 228,438
TEST HOURS 3,440 3,920 4,075 11,455
.. . . LABOR/OH S ... _39,146 . ... 46,577 ._.. . 50,815 . . —_ SRR . ¥ S -3 ¥ : B
OTHER HOURS DV % 71: R e~ 5,880 L 79840
LABOR/OH S 25,1313 82,994 losg, 109
TToT LBR HOURS 44,4640 32,760 38,266 111,666
LABOR/OH..S.. 535,581 . . 406,599 ... 452,080 .- .- -t e394,240 _
HATERIAL + SUBCOMNa.___._ 184000 ____ .. 6,000 . __. &,500. 30,500.—
._MATERIA OVERHEAD 14440 480 ._. 520 2,440,
TRAVEL e e i . . S e
SOTHER e i . e
_SUBTOTAL ESTs_COST 555,00! 413,079 459,100 1:427,180
LG+ A EXPENSE 61,050 _ 45,439 50,501 156,990
JOTAL EST, COST__ 616,051 __ ___458,518._____509,601_ . — ~ 1¢564,170




TOATE 04 MAY 74

w8s 1,5,1,2,1

ELEMENTS OF COST

TITLE-ELECTRICAL-POWER

FY = 77 FY =« 78

PROJECT=ABc PROJECT

DESIGN=TO=cOST FACTOR = }.00

FYy « 79 YOTAL

ENGR HOURS 5,880 5,880
e i e LABOR/DOH .S 76,028 — 76,028 —
~HFG oot HOURS ooe s e 3,920 ——— 5,880 - 9+800.——

LABOR/OH $ 45,272 714368 116,638

TOOLING  HOURS S5.6880 . 1,960 1,960 94800
i . LABOR/OH -S§ 664121 23,153 ——— 24,324 113,400 —
@ % RA-  HOURS oo s | 980 e 1,960 —— 3,920 7,840 -—

LABOR/OH § 24,518 25,747 54,104 104,349

TEST HOURS 1,960 3,920 S+880
- © - LABOR/OH .Sl n 22,175 —ci v 46,577 - - 68,762 —
~OTHER... HOURS, oot 14960 —lo. . e §,880 - 7,840 —

LABOR/OH S 25,113 82,99% 108,109

TOT LBR . HOURS 17,640 11,760 17,640 47,040
e e meeni LABORZOH -8 213,955 L40,749-—--232,792 587 y496—
—MATERIAL . +.SUBCON 18,000 6,000 6,500 30,500 —
—MATERIAL. OVERHEAD 1840 280 520 2,440
~ TRAVEL ... S - R
~~OTHER.... - - —
—5UBTOTAL ESTe—COST.— 283,395 147,229 239,812 6204 H36—
_ G4 A EXPENSE 25,4673 16,195 26,379 —- 684247 —
259,048 163,428 —— 266,191 — —— 6884683 —

—~TOTAL-EST,- COST-




09

DATE GY MAY 76 o

.

" PROJECT=ABC. PROJECT

PSRN

DESIGN=TO~COST FACTOR = 1.00

WBS 1.5.1,2,2 TITLE=INTEGRATION RECURRING & NONRECURRING COSTS
ELEMENTS OF COST FY = 77 FY = 78 FY « 79 FY = FY = FY = FY « FY = TOTAL
TENGRe  HMOURS 8,000 8,500 6,520 23,020
. .- LABOR/OH 5 _ .__ 103,440 .. 115,485 -._._ 92,930 311,775
MFG . HOURS . e ee 74500 . 7,000.. ... 3,240 17.760..
LABQR/OH S 82,425 80,843 39,567 202,835
TOOLING HOURS 5,800 2,000 1,630 8,630
e LABOR/OMH S 56,225 . ... 23,626 . .. ..204230 oo — too,081l.
. Q + RA HOURS C e« 54000 e - 3,500~ FalHE e ———— 9,641
LABOR/OH S 62,545 45,976 15,748 124,269
TEST HOURS 1,500 4,075 54575
. . ..LABOR/QH S 16,971 ——— 50,818 674786—
OTHER __ HOURS . _. . . .
LABOR/OH S
“ToT U8R HOURS 27,000 21,000 16,626 64,626
LABOR/OH S .. 321,606.. . 255,850 219,290 BO6 4746
HATERTAL ¢ SUBCONe. o o M. — e
_MATERIAL OVERHEAD.
TRAVEL . . e N T — e
OTHER . e e i e - -
_SUBTOTAL ESY»_COSYT 3214606 265,850 219,290 B0&,746
G + A_EXPENSE _ . L35377 29,248 L 2%, 122 e e e e e DU .. BB,74Y...
_TOTAL EST,. COSY. . .. 386,983 295,094 243,412 _ 895,489




T DATE D4 NAY 78 PRO

WBS 15,2

JECT=ABC PROJECT

LE=PROJFCT MANAGEMENY RECURRING & NONRECURRING COSTS
ELEMENTS OF COST FY - 76 FY = 77 FY = 78 FY = 79 FY - FY = FY - Fy TOTAL
ENGRy HOURS 4,945 3,584 3,918 9,940 17,407
[ . LABOR/OH.S___ 57,444 46,347 53,168 70,695 227,676
—-MFG. et HOURS o 2,978 ~3,749 5,550 b, 420 18,497~
: LABOR/OH $ 2741846 41,202 64,097 77,920 210,405
TOOLING HOURS
it s we e  LABOR/OH -8 . — R
-—.Q@ *.RA . HOURS e 44815 o B,075 .. 3,10 e 2,940 144951
LABOR/OH § 49,522 50,974 40,735 40,854 182,085
TEST HOURS
— wiw. LABOR/OH.-S. — © e—— - [ T et e
— OTHER.. ._HOURS o~ 141582 . = 1,141 . 2,938  .— . 2,360 . 74598 -
LABOR/OH § 12,909 14,620 39,516 33,311 100,356
TOT LBR HOURS 13,890 . 12,551 15,505 16,700 58,646
e e LABOR/OH_ S_____ 147,083 153,143 197,514 222,780 720,522
. MATERIAL +_SUBCON,.. . _ 4,500 8,000 —— JS e 14,500 -
__ MATERIAL_OVERHEAD 520 640 — - 1o160_
e TRAVEL L vt 10,500 o . 3,000 ——-- 3,000 ——---44500 -21,000..
e OTHER il e ————
— SUBTDTAL..ESTe._COST 164,583 148,803 200,516 227,230 757,482
o G+ A EXPENSE. . 18410% .o 1B,128.—— 22,057 -—— . 25,001 83,290
-TOTAL EST. .COST 182,687 182,93}~ 222,673-——-252,28% 840,47 2—




.

T DATE a4 MAY 76 . PROJECT=aABC PROJECT DES1GN=TO~cOST FACTOR = 100
WaS 1e8.2.1 7 TITLE~-COST CONTROL MANAGEMENT RECURRING & NONRECURRING CGSTS -
ELEMENTS OF €COST  FY = 76 FY = 77 Fy & 78 FY ~ 79 FY = FY = FY = FY TOTAL
TENGRs | HOURS 2,500 1,956 1,940 1,%0 8,376
- L LABOR/OH .5 .. ._29,043 . __ 25,291 . .. 26,6101 —.— 27,936 — 108,881 .-
_MFG . .. HOURS e 24000 2,445.__ . 3,920————._3,920 - 12,285
LABOR/OH § 18,258 26,871 45,272 47,577 137,978
TTOOLING HWOuRsS T
LABOR/GH §. .. . e e e —
Q¢ RAL. HOURS ... oo 4,600 _ 3,260 1,960 —— 1,960~ 11,180
LABOR/OH § 41,140 40,779 25,747 27,052 134,718
TEST HOURS
LABOR/OH S - e —— [P - ] -
OTHER HOURS oo . 800 .o . 326 1,960 —wv 1,940 4,746
LABOR/OH § 5,603 4,177 26,362 27,665 63,807
" ToT L8R HOURS 9,000 7,987 “¢,800 9,800 36,587
. LABOR/OH.S._____94,844_ _ _ 97,018 .. 123,992 .._.130.23g _445,384
MATERIAL. ¢+ SUBCON, _._ - 8,500 .. _ . . . ; 5,500
WHATERTAL _OVERHEAD_ _.___. 520 e 520
CDFRAVEL. 7,500 __ ... 1,000 _.._. 1,000 .. 2,000.. — 11,500_.
_..OTHER N e JE o e - ——
__SUBTOTAL EST. COST 108,564 98,118 124,992 132,230 463,904
LG+ A EXPENSE 11,942 _ 10,793 13,749 194545 R1,029
. TOTAL EST, coSY 120,506 _ 108,911 138,741 148,775 514,933
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T DATE DY MAY 76

WRS 1:542,2

"PROJECT=ABC PROJECT

TITLE~CONFGURATIQN. MANAGEMENT

DESIGN~TO=COST FACTOR = 1400

T RECURRING & NONRECURRING COSTS

ELEMENTS OF COST FY = 76 FY = 77 FY = 78 FY = 79 FY = FY = FY = FY = TOTAL
ENGR+ HOURS 24,445 1,630 1,956 3,000 94031
—_ .- LABOR/OH.S 28,404 21,076 26,857 -42,759 > 118,796
——MFG . . HOURS e i PTB i ] 4308 o 1,630 2,500 by412.-

LABOR/OH § 8,928 15,331 18,828 30,343 724427
TOOLING HOURS
e e LABOR/OH .S - - . — e
— Q% RA - HOURS - oo 815 oo = BIBnll 1,14} = -— 1,000 3,771 -
LABOR/OH § B,382 10,195 14,988 13,802 474367
TEST HOURS
— .- LABOR/OH S . R e . JE
~— OTHER HOURS el ....652 - 815 e QT8 oot 4p0- 2,845 -
LABOR/OH § 7,306 10,443 13,154 Syb4s 364549
TOT LBR HOURS 4,890 4,564 5,705 §4900 22,059
e o LABOR/OH.K 53,020 56,045 73,524 92,550 - 275,139~
_.MATERIAL # SUBCONe.— A 8,000 .. e 8,000..
o MATERLAL_DYERHEAD 640 . 640
— TRAVEL ... . _3,000 _.__ 2,000, —....2,000._—... 2,500 9.500_.
e OTHER . o N e . e e e
——-SUBTOTAL EST._COSY 54,020 56,685 75,524 95,050 293,279 .
_...G .* A_EXPENSE | .__._ be162 —~ 74335 .. 8,308 — .. .10,45% 124260
—  IOTAL ESTe COSTm—imoeee 82,182 74,020 — — 83,832 105,506 - ——325,540--
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APPENDIX F

RATE DATA INPUT



_ABC. Petect

]

PROJEGE NAME DATE
COMPUTER INPUT AND WORKSHEET (Rate Data) PREPARED BY,
PACE SYSTEM (PRICING AND COST ESTIMATING) PacE  OF
ANEN . NN wde E\\\lws NN ETEINNNETE NN N\NET NN N
vity 9 ] v e v \\\ v '\\
TR EE e = e FRE R 55'33];:2:2::3:8:#9'I"‘L':]:‘2]2:%3;3’%3358;&2:2353%2:#2:~2:::2#§§§1§
1417 7 19,24 L Q@
EMazazl] | | saad | | pladil) | | 7 , diee
G (t Wl 1 z kg
7 3 o 2 Ae
L2RIGH 154 224317 787, BCAB
OITHZIALH | | ZoiIrE | | RL36R: | | I7E6l7 BCAG
w2ia ld) ) 747 || bl7osi3 g
TLEN777A | | Z2ddd | | 2Bylsls || yap Al&fﬁg
Tisirod3 k| | plilzd | | bl | | eidda RECA
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APPENDIX G

BASE DATA INPUT



L9

WS NUMDER: COMPUTER INPUT AND WORKSHEET (Base Data) DATE:
PACE SYSTEM (Pricing And Cost Estimating) vace [ ofF /
W85 TITLE: PROJECT NAME: . PREPARED BY:
7N () R
/\( TN L
= MANPOWER DOLLARS
™ ey WORK BREAKDOWN QUAL. & REL OTHER DIRECT
M o STRUCTURE CODE ENGINEERING |MANUFACTURING] TOOLING csURANCE | TESTING OTHER (3) MATERIAL § TRAVEL § S (4t s
alarlatslSnaaElm sz s s s sz s el ais|ei2eiz| a8 2] ¢ 3 3¢ if‘?"":f‘r'f}",.’-. Z
- )
1 labiol- |sjale] | L] iblataled | falstolol || blelet-l
RN AN A hlele 1Lzt L el an
L fse e RS ERARN<E ht‘
ANEENS va 2 2 | Lisi i
LB LD L sl D T L o)k
R 2 O 4 I A O O J Ll i
g L L B L L L Ea=is)
- o ol
1L RERRENN: | L)l L Liaededs
e = l £ . 12 Al
sieiedet | el | el g _ {5l -
Ariers] L2l & Aolots 3lsidic ) ‘]
| l//:‘ ':: , )] 7 f;z_ ] ‘\
PrY RN I ® - o - 5§~ v
25|00 210|c1¢ au]lel% Slaty LAk 7ol s
2 1. L% L1 12l 2 /e o i
i ! 2 ] { 1olole :
I 2 / [ ziclolo
11z 5 ) KL Zlob o N
a7 ' ne S | 5 Bladoy] | |12]e1s {
12 34) " 7 ¢ “leinic |
Zloloic e il 40K Zrlaie s
“rlEl R s E s s R w szl s 2 Al sk s sla sl s s s 2 s Lol s ol iz w2l vl 2 2l |2 ol ol w2 o) s s 2] ml el /] e e o] m el 2
EGEND: : N - .
LEGEND {1) TC = Transaction Code: 8 = Build 2] MC=Munpower Code: 1= Manhour (3} QUUER: Mgt Trausp. Eqp., {4) OTHER DIRECT: Computer Chg., (5] R = Recurring
C = Change M = Aonths Support, Tramning, Engr. Supplies N =Non-Recurring
D =Delete Y = Manyears ;:"Kil“t'-‘. Facility and Muterials
lanning

MSFC- Furin 814 (April 1976)
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APPENDIX H

TITLE CARD INPUT
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WBS Title Cﬁﬂ‘ql

Worksheet

WES Elengt Code (Brist) WES Elenent Title eS Elemit CodefMomerie) |

23 o R . E 8¢
/.5 ABL ¢ROTELT . et e 0105 —
1.5.1 ABL vEHILLE 01050/ .
1.5, 1.1 ISTRULTURARL SYSTEM 0165010/
151101 PROPELANT TANKS hjo50l010 1
1.5.1.1.2 NALN SHELL. 105019102 .
}.3.1.2 . AVIONILS SYSTEM 01050102 ]
1.5.1.2.1 FLECTRICAHL. POWER 105010628 )
}e5.1.2.2 INTEERATION 0105010202 -
1.5.2 PROTELT MANAGEMENT 010502
le 2.2. é NOST CONTROL MANAGEMENT 0] 05020} .
1.5.2. 3

1

CONFIGURATION MANAGENENT

01050202




70

APPENDIX |

SAMPLE RUN DECK



T RRUN T THRFACE JTANTSVAZAGNAWFIYSONBIN3T2 30200

__BRUN MRPACE» 11iNTSVAZNENA«FIYSONBIN312+3+200
THASGY T PURWT+17397 « BACKUFP 27861

__BOCLETE.C paCL18
BDELETEC PACTEIC

__ODELETEs.S __ PACEIC —
BDCLETEC PACELE

_.BDELLTESC PACEILF
BDELETESC PACE1G

_.ODELETE»C___  PACEZA
ADELETE.C PACE?S

__BDELETEC PACEZC
ADELETESC PACE3A

_GDELETEC PALE 38
BDELETESC PACE3C

_@DELETICC___ RACE3D - .
ADCLETEC PACEUA :

_.BDELETE.C _PACEYY -
BUELETESC PACE4C

__BDELETEC _PACEEA
QDELETEC PACEGD

_ BDELLCTESC_ - FACCTA _ . L .
BDELETESC pacce

__ADELETEC paccic e
BASG T PACE1B+F2/1/P05/2

__BASG U PACE1CF2/13/TRK/13
3ASG U PACEIL sF2/17P0S/2

__BASCeU_ PACEIEWF2/1/F05/72
2ASGeU PACLCIFWF2/1/P05/2

_BASGeM_ ' __PACEIGeF2/1/PQS/2 ____ e e
3ASG U PACE2AWF2/13/TRK213

_BASGeU . _PACT2BF2/13/1RK/13

@ASGU PACI2CoF2/13/1RK213
_ BASGU__ _PACE3AsF2/1/P0S/2
AASG U FACE3B+F2/13/1RK/13
_BASCU_ FACE3C+F2/13/TRK/13 . e
AASGeU PACEILWF2/13/TRK/13
__BASCsU PACEUAIF271/P05/2
AN5GeU PACENBF2/1/P0S/2
_BASCRU __  PACENCF2/1/POS/2 . e
BASG U T PACCEAF271/P0S5/2
BASC+U____  PACEGBF2/1/P0S/2 . .
2ASG U PACETAF2/1/PGSs2
AASG U _ﬂfﬁE]Q.F2!1/POS/2
TTAASGW U PACEIC F271/P0S/2
. BASCe1 __XBsF2/83/TRK203 e e
AREWIND PUR .
aERS -t - —— B T — - e ey e + r . ——— - i R -~ o
3COPIN PUR.TPFE.
_ BFREE PUR . .
TTRPRT ST
AXGT __ A2060G__ R o o .
Y 137% 1977 1378 1373 ABCAD
_ENG?2771____ 25344 __26611___27936  ABCAB e
GA 11 11 11 11 ABCAB
WAL __ B 8 8. 6___ssces \_ _LabonMLCér&sJ_ﬂead«_Caml__
MEG1783Y4 21542 22637 23783 ADCAB
__O0TH21964___25114____26362__ 27667, ___ABCAB
GRAZ2D16N 24518 25747 27053 ABCAB
_TLG617739 22042 23155 __24326__ __ ABCAB
‘5120314 221176 23230 24442

sgcas/

71
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¥00d SI ZOVA TVNIONHO
AHL J0 ALIEINNaoddiyd

dPMDIEL
axay A2060NE

01631960 N

++ABC PROJECT

BH760105010101 50ng_ 8000 7500 2090 3200 B £0600 6000 EDOOR
BHT70108010TN1 €500 SEnd 7a00 3ond  i800 150 sd0o0gn” 6000 sonaN
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Instructions for Correcting WBS Base Data Input Exrrors

ER-01

ER-02

ER-03

ER-04

ER-08

ER-11

76

INVALID TRANSACTION TYPE

Cause: Transaction code not equal "B, ""C", or 'D".
Correction: Resubmit with correct code.

INVALID MANPOWER RATE

Cause: Manpower rate not equal ""H", ""M'"', or ''Y"".
Correction: Resubmit with correct rate.

INVALID FISCAL YEAR

Cause: Fiscal year not numeric or equal to zeros.
Correction: Resubmit with correct fiscal year,

INVALID WBS

Cause: Work breakdown structure not numeric or equal to zeros.
Correction: Resubmit with correct work breakdown structure,

TX COST ELEMENT NOT NUMERIC

Cause: Cost element contains letters, spaces, etc.
Correction: Resubmit with correct cost element.

COLUMN 80 MUST CONTAIN "R'' OR 'N"

Cause: Incorrect character in column 80.
Correction: Resubmit with correct code in column 80.

NOTE: If any of the above errors occur, the transaction will not
have been processed.
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DATE 27 APR 76 v

DESIGN=TO=COST FACTOR = 0.92

MANPOWER gUMMARY IN MANHOURS

TFY W B'S T ENG T TTTHFG TG T T QeRA T TESY T TTTTOTHER THATRL=S 7T TRAVEL-S OTH DIR=$
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— 780105000000000000 16672 18951 8142 ~TT11325 7055 3903 115920 5750 7500~
"~ 7901D5000006000000 206627 22578 7T T 69097 y1885 7355 9584 24360 440 ZiEe

b e oo o 8 e o e
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DATE 27 APR 76

HANPOWER SUMMARY IN MANHOURS

OESIGN=TO=COSY FACTOR = Q+92

TFYTTTTRTRTS ENG HFG 49 TQeRR TEST ~ T OTHER™ ™ T MATRL=S T TRAVEL=S  OTH DIR=§
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DATE 27 APR 74 MANPOWER SUMMARY [N HMANHOURS DESIGN=TO0=COST FACTOR = 0s92 _ L
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DATE 27 APR 76 HANPOWER SUMMARY 1N MANHOURS DESIGN=TO0~COST FACTOR = 0,92 —

Fr———WES ENG CHFGETTT T TTTYLG T T T U@RRAT T TESTT T T TOTHER T MATRU=S T TRAVELSST OTH DIReS
T TOLpS0TEI0 000000 2375 27232 20695 {1205 851(s 3693777 TT179400 15640 186170
T 78010501¢C101000000 4600 8280 6900 1840 1104 T 46000 5520 4600
“TY70105010101000006 5060 T T “ey4p T T e44g T T 2760 T 188" T 7 T s%0 7 ~ T 46000 5520 73607
~T78010501061010C0000 4499 2999 3743 2999 2249 tzoe 78200 2300 4600
T 7901050101010000800 . 016 7213 3504}' T3806 T T3606 T T 18037 T T 9200 T 2300 1sl0
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"\, DATE.DS5 MAY. P& o o _PROJECT=ABC.PROJECT. . .o

——DESIGN=TO~COST FACTOR. = Ce92 oo

.FBS 145 TITLE=ABC.PROJECT . RECURRING . £ NONRECURRING. COSTS
ELEMENTS OF (OST————FY->.78. . FY *.77 - FY 78— FY.m 39 Yoo oo FY oo o FY mee o o FYoms e e TOTAL - e -
ENGRas - . HOURS _ oo e 91849 . . . 26,5490 - - 163872~ 204627 ——- —_ P ——— - Y J -] : SR
LABOR/OH S 104,284 343,162 226,354 293,997 969,799
wFG Houss 11,829 28,105 18,751 22,578 - T B0,454
- LABOR/OH 'S - —-— 100,602 -~—--3(8,874--—-- 216,555 ———274,02¢ 900,060 -
-~ TOBLING — 8OURS cmmm e 64900~ e 23,653 - - . Ay 182 o by TP P e s e s e - ——- ——- 45,614
LABOR/QOH S 62,583 264,090 95,181 85,748 510,602
wa_:";;“éf‘wp-s-“‘%—_‘—i.zi;_*_ 16,518 11,325 V:i.as; 'v"Sv‘79;
e e - LABORZOH S o 84,487 — o 235,828 cocee T4R TS . L VBG4 03T oo oo = i - e = s e e e e e (583,913
CTEST - et HOURS. e 1,109 1T, 249 o 7,055 74355 L e e e 259783
LABOR/OH § 11,4942 115,957 83,R28 914717 302,944
ToTHER | mouwws 1,940 3,543 “3,%03 9, %uy - 18,490
S o LABORJOR S oo 113878 coa 5,398 - 524895 o D40y T2Y oo oo oo = e e e i e e e e e =250, 693 -
TOT LBR . HOURS. ... - .. 35,503 __._138,618.. . 45,848 79,4338 o e ——— — 289,307 .
LABOR/OH § 357,276 §4285,103 824,180 1,050,452 3,518,011
_;:;Ek—xz__ + suscon, T sy ,ve0 161 ;:?2a> 115,920 zq(,sac‘; ) 354,200
M;ATERXA[: éVER_H;AD q. 158 " 12,55»4_»‘HM 94274 o 14950 - ) 428 .336-
i TRAVEL . - !5;;&50"—_ a,éaa' ) 5,750 T 6,‘1‘4Q‘ T B ) T A35v650
omé;t“ o 4.;90 ;:'t%;?; “‘0'.60'0 5—.!62 21.252“
SUBTOTAL EST. cOST 433,124 1,479,147 959,724 1,085,384 3,957,449
OG ‘ T‘ExPEh'JSE ‘47.,651 162‘;—74{-]6 ——.‘18‘5.570 h lx§.39~z - ‘.;55;31{
‘—};;.AL Es'r.rwc_t;sr 480,845 1,691,8;3 3.06;—,;79 1:240‘;-;;’75 - ‘1-3‘.9'277-:8.——
*Fzs e e e e e . e
TGRAND TOTAL 480,845 1,641,853 1,065,294 1,204,776 41392,768
- - ——— — e ESCALATJON-RATES e e
-HATERTAL--+ -SUBCON, +000 2000 -~ 4000 -~ -~—.0C0 -
—FRAVEL. 000 +OC2 « 000 — +000
DTHEHR . - gao. +020 co0o +000 - —
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DATE 05 MAY 76 — e PROJECT=aARC -PROJECT ..

WBS Ma5,v . o TITLE-ARC VEALCLE. . .

RECURRING & NONBECURRING CQSIS

.

— - DESIGN=TO=COST-FACTOR-®.DBep2—

ELEMENTS OF COST _. _fY.= 76 __FY.=~ 77  _ .FY = 78  _._FY = 79 ... —FY_= Ey_= Y FY.-m T0TAL ——
"ENGR. . .__HOURS oo 43600 . . 23,240 ma. 13,069 ... . 16,054 564973 —
LABOR/QH S 53,438 330,493 177,438 228,960 760,329
MFG HOURS 8,280 24,656 13,645 16,672 63,253
e e e an  AROR/OH-S 75,588 270,949 157,584-——-~202,348 7064494 —
- TOOLING-- HOURS-~rovm 64900 23 663 - By 142 ~by909- 454614
LABOR/QH § 624583 266,390 964,181 85,748 5104602
Q@ + RA  HOURS 14840 12,769 8,472 9,162 32,243
e — LAROR/OH -S_—— 18,924 ... 159,727 . .- 111,288-.—. - 126,454 416,393
S TEST. oeos HOURS e e 1908 oo 133249 o - - 73056 —— = 73355 —orimmmee — 25,763 —
LABOR/OR § 11,442 115,957 81,828 91,717 302,944
OTHER HOURS 2,493 14200 7,813 114506
e e - -LABOR/OH.S — 31,943 16,140 ———1i0,289 1584363 —
_TOT_ LBR __HOUPS . 22,724 __ . .97,070 -51,5813 —- 63,975 235,352 __
LABOR/OH S 2214975 1,145,179 642,461 845,507 21855,122
MATERTAL + SUBCON, 46,000 154,560 115,520 24,380 340,860
MATERIAL QVERHEAD 3,680 12,365 9,274 1,950 274269
TRAVEL 5,520 5,520 2,990 2,300 16,330
OTHER 4,430 9,890 4,600 2,162 21,252
' SUBTOTAL ESTe COST 281,775 1,327,514 775,245 876,299 312604833
G + A EXPENSE ' 30,995 146,027 85,277 96,393 358,692
" YoTaL €sT. cOST 972,692 3+619:525

312,770 1,973,541 840,522




_DATE 05 MAY. T4 ...

- N¥BS laSelal_...

e e PROJECT= AR C.-PROJECT.

TITLE=STRUCTURAL_SYSTEM

e —DESIGN=TO=COST--FACTOR-=-Dep2

RECURRING.&- NONRECURRING_.COSIS

LELEMENTS OF .COST... CFY—w.T6. . . FY. = 97 ... FY.= 7B . _ FY .= 9% FY. = — FYomoveee o FY ®coe oo FYemo oo o TOTAL et
ENGRw . HOURS i i e 43800« e - 15,470 - B 289 = o e 10 g D mmmm i - o 7 e i ATt i Lt s S i S e e 30,2385

LAROR/OH § 53,438 135,377 71,264 143,471 403,552

MFG HOURS 8,280 17,756 3,599 8,263 . 37,898

i e e LARORZOH -8~ —— 75,588 --.--195,138 414565 - TGO 2B B - «+ - oo mmmeme aseiensemmemms sl oo o s 412,579
——TOOLING - -HOYRS - ~— -~ &9980 13,653 4 499 —— . - 3,606 -— . e .. 284 858

LABNR/NH & 62,583 153,528 53,147 44,75y 314,012

Q + RA HOURS 1,840 6,366 3,449 4,506 16,161
-— e LABOR/OH Se—em ] By F28 - — e 79,832 ——-— 45,306 - = 624152 oo e e J PPN J ¢ T Y+ 3 I

—TEST HOURS e 13 80Y% e - 7,866 e 3,449 o 3,608 —- - - i e e mne. 154225

LABOR/NH 5 11,442 79,948 40,981 44,967 177,335

OTHER HOURS 690 1:200 z,403 44293
s e LABORJOH S - BB e — 16,140 - 33,918-- —~— 58,899 -
__T0T LBR... HDURS . . 224724 . ..56,0C1 -.—.. . 21,445 --32,45g - . 132,620 ..

LABOR/OM S 2214975 652,461 268,405 429,590 1s572+431

MATERTAL + SUBCON. 46,060 138,003 116,400 18,400 . 312,800

MATYERIAL OVERMEAD 3,480 11,C40 8,822 te472 25,024

TRAVEL 54520 5,520 2,990 2,300 16,330

OTHER 44600 9,890 4,400 2,162 21,252

SUBTOTAL ESTs COST 281,775 816,911 395,227 453,924 1,947,837

G + A EXPENSE 304995 89,860 43,478 49,932 214,282

TOFAL ESTe COST 312,770 906,771 438,702 503,854 21,162,099
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DATE 05 MAY 74 .. . ___.. __ _ .. PROJECT=ABC PROJECT. . _. ..

_WBS }eS.l1.1.1

o e ——

_ _TITLE~PRGPELLANT_TANKS,

DESIGN=-Y0~=COSI FACTOR.= 0492

RECURRING. & NONRECURRING £0STS

ELEMENIS OF €O5T. ..__.FY.=~ 76 . . FY = 77 . s FY.= 78 . _FEY =.79 .. FX TOTAL .. —
ENGRs . HOURS e Y9600 5,360. 4,499 ~9,018 23,175
LABOR/OH S 53,438 65,426 61,0813 128,5¢5 308,452
MFG HOURS 8,280 8,742 2,999 7,213 27,232
e - .. .e- LABOR/OH .S 75,588 946,053 - —3H4,635 87,544 293,820 -
TOOLING . HOURS. .o’ e 6,900 - 6,440 3,749 . 3,606 20,695 ..
LAROR/OH % 62,583 72,4918 44,287 44,754 224,042
@ + kA~ nours 1,840 2,780 2,999 360 11,205
... _LABOR/OH S _ 18,924, 34,525 39,398 49,770 142,614
TESY .  HOURS .. o 1,10% .. 1,88&.. 2,249 1,606 84615
LARNR/OH $ Co11.442 18,736 26,7213 44,947 101,868
OTHER HOURS 690 1,203 1,803 3,693
LABOR/OH S . e - B,BG 16,140 - ——— 25,449 50,430..
10T LBR HOURS . ... 224724 ___ 25,344 __._ 17,695.._.__28,853 94,815
LABOR/OH § 221,975 295,999 2224263 380,989 1+121,226
MATERIAL + SUBCON. 46,00 46,800 78,200 9,200 179,400
MATERTAL OVERHEAD 3,680 3,680 6,256 738 14,352
TRAVEL ' 5,520 5,520 2,3c0 2,300 151640
OTHER 4,400 7,360 4,600 1,610 - 18,170
SUBTOTAL EST. COST . 281,775 358,559 313,619 394,835 1,348,788
U6+ A EXPENSE 30,995 39,441 34,498 43,432 148,366
TToTAL EST, COST 312,770 398,900 348,117 438,247 1,497,154
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APPENDIX L

RECURRING AND NONRECURRING COST REPORTS
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UATE G4 MaY 74 PROVECT=ppc PROJEET

DESIGN=TO=COST FACTOR = 1400

WBS )¢5 TITLE=ABC pROVECT RECURRING C0STS ONLY
ELEMENTS OF COST FY = 76 FY = 78 FY = 79 FY - FY FY = FY » FY TOTAL
ENGR HOURS 9,945 11,275 12,90) 34,4121
mrem=s o —— b ABOR/OH—8—— 54534~ ~ - 153,08) ~——- 483,878 4529490
o HF G o HOURS - o 41 4 9T B § 5,492 12,901 ; 404371
L.ABUR/OH 3 109,347 178,917 156,579 4444843
TOOLING ~ HOURS 7:500 4,775 3,%20 164195
oo LABOR/OH . 8— . 44,025 .- 54,407 48,651 173,083
-t Rp HOURS . o 44816 - 7.909 - 44858 214582 ..
LABUR/OH § 704092 103,893 94,654 268,639
TESY HOURS 1,200 5,224 3,920 10,344
e e L ABUR/ O M- 6——————§ 24 437 ~62,072- 48,882 1234391 -
—OTHER. ___HQURS . -. — 4152 1,960 §4572. 72684
LABUR/OH & 12,509 26,352 44,534 103,805
TOT L8R HOURS 38,590 46,435 45,072 1304297
s = ee— LABOR/OH - 8————388,34) ——H80,732 $97,178 }-4566425) —
—-MATERJAL ¢ SUBCONs—— 56,500 41,000 20,000 112,500
—HATERIAL .OVERHEAD 4,520 3,280 1,600 9,400
—~JIRAYEL 146,500 1,750 4,500 224750
—~Q0IHER $,000 2,350 2+350_.
—SUSTOTAL £STe COST 830,841 624,742 425,428 127234251
—G. 2 A EXPENSE_ 51295 4B 94N 88,819 1894558
—JOTAL-€SY, COSY.. 822 056 495 706 . 694,442 1,912,80%_.
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83 DATE 04 HAY 78 PROJECT=ABC PRQJECT DESIGN«TO=COST FACTOR = (.00
TTWBS TT.s TITUE=ABC PROJECT T NONRECURRING COSTS ONLY
TTELEMENTS OF £0ST FY = 77 FY = 78 FY = 79 FY = FY = Fy =~ Fy = FY = ToTAL
TTENGR. AOURS 28,846 6,846 9,520 45,212
s e LABORZOH S 372,919 92.948. 135,689 401,414,
__MFG_ HOURS 39,549 4,890 _ 11,640 47,079
LABOR/QOH S 335,734 56,475 141,275 533,484
TOOLING HOURS 25,720 4,275 3,590 33,385
. ——e—_WABOR/QH. S 289,221 48,138 44,555 381,914%_
S *RA_HOURS 17,955 4,421 6,961 i 28,417
LABOK/OH s 224,599 57,812 53,654 366,065
TEST HOUKS 11,140 2,445 4,375 17,660
e, CABOR/OY_ % 126,038 29,51 50,815 . — 205,904
—..OTHER HOURS . 34851 2,282 6,289 J12,413
LALOR/0H § 49,343 30,493 48,6142 168,678
TO0T LBR HOURS 116,061 24,939 41,166 184,166
LAEOR/DH S 143974914 315,112 544,630 2,257,641 .
__BATERJAL + sUBCON,  ____ 176,C00 BS5,0500 6,590 267,500
MATERJAL OVERHEAD i4,080 6,850 520 21,400_ .
. JRAVEL — 7,290 4,500 2500 16,000
..OTHER 16,750 S.000 15,750 .
SUBTOTAL ESTe. COST 12,607,744 416,417 554,150 2,578,311
G + A _EXPENSE 174,852 45,806 46,257 283,615
TOYAL ESTe €OST 1,784,594 462,223 535,107 2,861,926

0 ALITIEIDAaodddy

[R5

H00d 8T IOV TV N0




68

DATE 04 MAY 76

“ PROJECT=2Bc PROJECT

DESIGN-70-COST FACTOR = 1400

WBS 1.5 TITLE-ABC ®ROJECT o T T RECURRING & NONRECURRING €oSTS
ELEMENTS ‘OF COST W“'fé - 76  FY = 37 TPy - 78 FY = 79 FY = TRy - Ey ;’wm"“ww_?}‘:~w"“wwﬁw§bTAL' -
_“‘ENGR-v” " HOURS R 9,945"'”' 28,846——_M—VI8,|214—_* 22,42{ _-;;;3;;—-
—— . LABOR/OH S.. .._115,531 ... 372,979 .... 244,029 319,547 - UV OU PPN I ¢ 1= I 89 1
HFG HOURS el 114978 e 3%,549 .——. 20,382 -—— 24,54] - e .. 87,450 -
LABOR/OH $ 109,347 335,734 235,392 297,854 9764327
—w”fédLlNG HOURS‘-- "._'m'm7.‘500“—_~ 25,720‘—~—“ 8,R50 7,510 }9[é55'"
. . LABOR/OH-S._...... &R,025 — .. 289,221 .. 104,545 . - . 93,207 - — ~—~ 554,998 ..
-— @ + RA HOURS R T B Y- 17,955 --o= 12,310 0 12,919 - P, 49,999 ..
LABOR/OH $ 70,092 224,599 161,704 178,308 634,703
'mm}ESTWm—- HOURS T t.zaa-w_‘ ‘lx,lud"—vﬂ- 7.669.--_*“ 1.995' ‘29.004—_
. LABOR/OH-S. .. 12,437 ... 126,038.--— 91,123 -~ 99,698 -— R————— } £ R 1§ S
.-. OTHER HOURS .- - 14152 3,851 4,242 - .- 10,852 - 20,097
LAROR/GH § 12,909 49,343 57,055 153,174 272,483
To} LBR ‘Houas 33.590_”,113,051”—_71.574 ae,.z:;s qu;_-;(;ia
e e= w .. LABDR/OH.S . 388,341 __.1,4397,914 -—- 895,848 —1,141,8]¢ 3:823,913
MATERTAL. S‘UBCON.w- - 544500 - .. 174,000 ---124,000----- 28,4500 — - .-385,000 --
 HMATERIAL OVERHEAD_ 8,520 .—_. _}4,080.—— 10,080 2,120 30,800—
.. TRAVEL e _ 154500 9,000 - 44250 -~ - . 7,000 —— ~-- 38,750-
OTHER emm—— .. 5,000 10,750 - 5,000 -- 2,350 -- 23,100
—- SUBTOTAL ESTe COST— 470486 1.— 1,607,744.— 1,043,178 ——1,179,78p 44301 ,543—
.G % A EXPENSE ..., BI,795 176,852..- 118,750 -- 129,776 - - _—— s e e e e 473,173 —
- TOTAL ESTe-COST = ~—-5224656-— -1 4784 ,594 —- 1,157,928 -- 1,309,554 - 497744736
— FEE . - — R
... GRAND. . TOTAL. v i 522y 556..... 1,789 5961 4157,928 — 1,309,556 - S Ne774,736-
o T T T - T _“'EEQALA110§>}ATES
“MATERIAL + SUBCON. D00 000 000 .000
 TRAVEL ——“”m"@‘—”mﬁm~onou“‘"”—“moaco M“mm'—.ooo }Oon
“oTHER .000 .000  .o000 000
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UATE 05 MAY 76 PROJECT=ABC PRUJECT DESIGN=TU=COST FACTOR = 1+00

"BS 1.5 TITLE=ABC PRUJECT RECURKING , NONRECURRING COSTS
ELEMENTS UF CosST FY - 7¢ Fy - 77 Fy -_78 ' Fy - 79 FY = FY = FY = '—Fv - Toiu_g
ENGR,  HUOURS 9,945 24 846 18,121 22,42) 79,333
R e L ABORZOH..$ 115353} .____372,979 24964029 . _219.1567 120940 t0b .
BFG_ __ HOURS . 11.978 30,549 20,382 24,54} __ 87,450
LABOR/0H S 109,347 335,734 23,392 297,854 9784327
TOULING HOUHS 74500 25,720 8,850 7,510 494580
R quugq_;___mbﬂ1025”,__~,289.zz;__wluq.545,___93.207 : 554,998
LMo« RA___HOURS . _ 41815 17.955%___ _ _)2,310 12,919 49,999 __
LABUR/0OH § 70,072 224,599 161,704 178,308 . 634,703
TEST HOURS 1v200 11,140 7,669 7,995 28,004
o -l LABOR/OH S 12,4437 126.038.. 91,123 99,698 3294296
LUTHER ___ HOURS 12152 . .3.85] . Hy242 10,852 20,097 __
LABOR/ONH 3 12,909 49,343 57,355 153,17¢ . 272,483
TOT LBR HOURS 38,590 118,061 71,574 86,238 314,463
" - - WABDRAOH S . 3884343 .. 14397934 .B95,848 ___1,141.83p : 3i823,913__
SPATERIAL + SUBCONW, 56,500 ___ 174,000 124,000 26,500 : 385,000 __
_HMATERIAL_QVERHEAD 84520 14,080 10,080 2,120 30,800
TRAVEL - 62500, ... 9,000 .. 6,250 __.7,000 38,750
OTHER,_ 300D ___ . 10,753 __ 5,000__ 2,350 23,100
_SUBTOTAL ESTe COaT 4701861 1,607,744 1204341748 14179780 44301563
LG v AEBXPENSE _  51a795 176,852 114,750 129,776 o 473,173
TOTAL EST. COSY 5220656 1.784,596 _ 12157,928___ 1,309,558 407742736
_FEL __ 41,812 142,767 92,634 104,764 381,977
GRAND TﬂlALw.“M*-,___ﬁ_é‘ﬁ-“6&-_‘"?ZJ-34’3,,,__1!?.50'?“‘3..._}"”'1'320 S»156+713
T T T T T T T T T T e s AT oA RATES
HATERIAL + SUBCOMN» ~000 .000 .000 <000
Ciravee T .000  .000 T ooo 000

OTHER 000 .000 .000 «G00
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DATE 04~ MAYeTE o -~ PROJECT=4ABC PROJECI- ...

~DESIGN=TO=CGST FACTOR. =.1,00

B —

\
WEBS 1.5 . e e TITLE-ABC PROJECT. et wn. RECURRING & NONRECURRING.COSTE i o o
TLEMENTS OF COST .. .. _FY =~ 78 —FY = 77 ~FY'- 78 ___FY = 79 __FY - m o FY m . FY oo, e FY e e . TOTAL .
ENGR HOURS - 9,945 28,843 18,128 22,421 . 794333,
LABOR/0H 5 1154531 372,979 246,229 319,567 170545106
HFG HOURS 114978 35,54% 29,182 24,54] 87,450
wviaie e LABOR/OM S 109347 _....335,734 . 235,392 . 297,884 . e e e 9784327
J0OLING—HOURS .— 7,500 . 25,720 8,850 ~7,510— 49,580 ~—
LABOR/OH s 48,025 2p9,221 104,545 93,207 554,998
Q@ + Ra HOURS 6,815 17,955 12,310 12,919 49:999
e e, ABOR/OH .S . 70,092... . .-224,599. .. .:%614704 ... ... 178,308 . . s e e e e —m 634,703 —
JpST HOURS 21,200 11,140 71669 71995 -—28,004 —
LABOR/OH § 12,437 126,038 91,123 99,698 329,296
OTHER HOURS 14152 3,851 4,242 104852 . 26,097
. - LAROR/OH 5.... 12,909 . . 49,343 . 57,255 = 1833176 - e e e —_—— 272,483
J0l. LAR--HOURS.- —38,590 - —— 118,08 .. T1,57H 84,238 314,463 —-
LABOR/OH s 388,34} 1,397,914 895, R48 1,141,810 3,823,913
MATEPTAL + SUBCaN, 57,687 183,392 134,442 28,965 * 4044484
MATER[AL CVERHEAD 4,615 14,671 10,755 2,317 v 32,358
TRAVEL 16,830 74360 6,425 74560 404375
GTHER 5,100 11,234 5,375 2,597 24,306
SUBTOTAL ESTe COST 472,573 1,616,571 1,053,045 1,183,249 o T " 4,325,438
G + A EXPENSE 51,983 177,823 115,835 130,157 476,798
ToTAL EST. cOST 524,556 1,794,394 1,168,880 1+313,406 4,801,236
FEE
GRAMD TOTAL 524,555 1,794,394 1,168,880 1,313,406 4,801,236
e e — - . . _ESCALATION RATES e et e+ e e e e e~
MATERIAL « SUBCON. 2021 B2} 025 .025
TRAVEL e s 020 0 @020 D20 e D20

OTHER . e e e e o825 . . 030

e e #0300 L
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DATE 04 _MaAY_74.

.PROJECT=ABC PROJECT.
)

RESIGN=TO0=COSY _FACTOR «

1,00

WRS 1,58 .. TITLE-ABC VEHICLE __ e e e . [RECURRING & NONRECURRING €OSTS o e
ELEMENTS OF COST____ . FY = 76 . FY - 77 __FY - 78 ___FY -~ 79  __FY = o FXom '\ FYom . _ FY. - -.TOTAL
ENGR. HOURS 5,000 25,260 14,205 17,461 b1,926_
LABOR/OH s S8,08% 326,612 192,861 248,872 B26,430
MES HOURS 9,000 26,800 14,832 18,121 7 68,753
e LABOR/OH.S o 824161 o 294,532 171,295 ___ 219,935 767,923 __
JI00L NG HOURS 7,500 25,72C 8,850 7.510Q 49,580 __
LABOR/OH S 68,025 289,221 104,545 93,207 554,598
o +Rx  Houmrs - 2,000 13,880 _ 9,209 9,959 35,048
e LABDR/OH_ S 204570....._ 173,625 __ 120,969 _____137,454 452,618 . _
Jesy HOURS 1,290 SA1,140 7,669 7,995 2R,004 ___
" LABOR/OH S 12,437 126,038 91,123 99,698 329,296
OTHER HOURS 2,710 1,304 8,492 12,506
e e --LABORJOH S e 38,723 . 17,539 .___ 119,865 e et e e 1724127 .-
I0T-{RR——HOURS 24,700 185,510 56,062 69,538 255,817
LABOR/OH s 241,278 1,244,751 698,332 919,031 3,103,392
MATERIAL + SUBCON, 51,050 175,056 134,442 28,965 389,513
MATERTAL OVERHEAD 4,064 14,004 10,755 2,317 Ity 160
TRAVEL 6,120 5,240 3,445 2,700 “18,50%
oruze T T 5,100 11,234 5,375 2,897 - ) 24,306
SUBTOTAL ESTe COST - 307+432 1,151,285 852,349 955,610 3,566,876
6 + A EXPENSF 33,840 159,641 93,758 105,117 392,356

ToTAL ESTe COST

341,472 1,610,926 946,107

1,060,727

3,959,232
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DATE D4 _MAY..74 _PROJECT~ABC PROJECT._._

DESIGNT0=CO0ST FACTOR = .00 — ——
N .
¥BS 1a5a3e}. ... . VITLE-STRUCTURAL SYSTEM ____ . _____ ____ RECURRING.& NONRECURRING. COSTS___ __ . .. __._ .
ELEMENTS OF COST . EY. -~ 76 . _FY =.77 __FY_ = 78 . FY.r 19 __fY = . FY.m . TOTAL
ENGR HOURS 5.C00 11,380 5,708 10,941 33,026.—
LABOR/OH § 58,085 147,143 77,457 155,942 438,627
MFG HOURS 9,000 19,300 3,912 8,981 41,193
o s LABOR/OH. §moee - 824161 - 2124107 ememen 45,180 ~——- 109,302 e WY By 450 -
TOBLING—-HOURS 7,500 14,840 4,890 3,920 31,43150-~~
LABOR/OH S 68,025 166,874 57,766 48,651 341,318
D « Ra HOURS 2,000 6,920 3,749 4,898 17,567
— ermmemeee. -LEBOR/OH § . . 20,570 - .-  B6,562 - 2T 49,247 . ... £7,602 - — 223,981 - -
IEST HOURS {1,200 7,680 3,749 3,920 16,549 .
LAROR/OH s 12,437 86,892 44,544 48,882 192,757
OTHER HOURS 750 1,304 2,612 4,666
el LABOR/OH S . L 9,810 173539 36,848 - —_ — 64,017 -
JO0Y LRR._HOURS 24,700 50,870 23,309 35,272 144,15
LABOR/OH s 241,278 709,190 291,735 466,947 1,709,150
MATERTIAL + SUBCON, 51,050 156,309 128,040 21,860 A57,250
MATERIAL OVERHEAD 4,084 12,504 10,243 1,749 28,580
TRAVEL 6,120 6,249 3,448 2,700 18,505
OTHER 5,100 11,234 5,375 2,597 24,308
SUBTOTAL ESTs COST 307,632 895,468 438,838 495,853 25137,791
G + A EXPENSE 33,84p 98,501 48,272 54,544 235,157
TOTAL EST. COST 341,472 993,959 487,110 550,397 2,372,948
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DATE 04 HaY 76

Ll L'!_5.s.=_.' el

. T1TLE-PROPELLANT TANKS _

PROJECT=ABC_PROJECT.

P

DESIGN-T0=COST FACYOR = {,00

RECURRING_& NONRECURRING_COSIS

ELEMENYS OF COSY ___ FY = 76  FY = 77 _FY - 78 FY = 79 . FY. FY = £Y = FY = TOTAL
ENGR, HOURS 5,000 5,500 4,890 9,804 25,190 _
LABOR/OH § 58,085 714115 66,392 139,679 335,27}
MEG HOURS 9,000 " 9,50n 3,260 7,840 29,600
e LABOR/OH. S 82,168 .. 104,465 — 37,650 ___ 95,154 319,370 —
001 1HG. HOURS 7,500 7,000 4,075 3,920 22,495
LABOR/OH § 68,025 78,715 48,138 48,65] 2434529
Q@ + R4 _ HOURS 2,600 3,9nq .~ 3,260 3,920 12,180
o LABOR/OH. S 20,570 o 37,527 .. _42,R23 ____.54,104 155,024,
1rsYy HOURS 1.+200 1,800 .2,445% ;.920 4366
LABOR/OH § 12,437 20,365 29,051 48,882 110,735
OTHER HOU®S 750 1,304 1,960 4,014
v cawi LABORZOH S e e 9,610 17,539 .. 27,4645 4,814 ..
JoT.LBR__HOURS 24,700 27,550 19+234 31,340 102,844 ..
LABQOR/OH s 241,278 321,737 241,593 414,135 15218,743
MATERIAL + SUBCON. 51,050 52,100 90,695 10,930 704,775
MATERIAL GVERHEAD 4,084 4,168 7,254 874 16,382
TRAVEL 4,120 6,240 2,650 2,700 17,710
OTHER S 5,100 " 8,360 5,375 1,934 - T 204769
SUBTOTAL EST. COST 307,632 392,405 347,569 430,573 1,478,379
6 + A EXPENSE 33,840 43,187 38,233 47,363 162,623
TOTAL EST. €OST 341,472 435,792 385,802 477,936 1,641,002
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PROCEDURES FOR PROCESSING SENSITIVE SEB JOBS
BY COMPUTER SERVICES OFFICE

PURPOSE:

The following paragraphs establish responsibilities, and outline procedures for
punching of input data and receipt, scheduling of processing, control and dispo-
sition of computer jobs, program card decks, magnetic tapes and printed
material which pertains to sensitive SEB data processed through the Computer
Services Office.

INPUT PREPARATION:

Input data will be punched by requesting activity or scheduled to be punched by
the Huntsville Computer Complex, AHO1, keypunch section. The requesting
activity will contact Mr, Clayton McGee, or Mr. John D. Gibbons, AH32,
453-4181, for establishment of priority and a definite "Start Time, ' if

work is to be done by Huntsville Computer Complex. Unlabeled transmittals
will be hand carried by a monitor from the requesting activity to the keypunch
supervisor. The monitor will observe the keypunch operation until completion.
Cards containing errors must be turned over to the monitor for disposition. At
completion of the job, the monitor will carry back the erroneous cards, all
transmittals, valid card decks, and/or tapes pertaining to his job.

SCHEDULING COMPUTER TIME:

Offices requiring sensitive computer runs must contact Mr, C. L. Cozelos,
AH23, 453-3347, or Mr. J. T. Felder, AH21, 453-3341. An approximate
Start Time" will be agreed upon for starting the sensitive run.

DELIVERY TO COMPUTER:

The requester will be responsible for providing a monitor to deliver all neces-
sary program decks/tapes, data, magnetic tapes, and any other material g
required for processing sensitive material to the input/output control desk
(453-4478) at the south door of B-Wing, Building 4663, a minimum of 30 minutes
before ""Start Time."

COMPUTER PROCESSING:

All sensitive jobs must meet normal job submission requirements. The moni-
tor, upon arrival at the control desk, will inform the control clerk that he has
a sensitive run, The control clerk will not accept the job, but will immediately
notify Dr. J. C. Morelock or Mr. Hurley Bedsole, AH23, 453-3349.
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If Dr. Morelock and Mr. Bedsole are both unavailable, Mr. Cozelos will be
contacted. Dr. Morelock, Mr. Bedsole, or an acceptable alternate will be
respon§ible for necessary preparations of the computer area for processing

of sensitive material and assure a minimum number of operators are on hand
for processing of the job. The reguesting monitor and the Operations Branch
monitor will be responsible for remaining in the computer room during pro-
cessing of the job and assure that all printouts are removed as they are printed.

If tapes other than a program tape are required, only unnumbered tape reels
will be used for processing sensitive jobs. Upon completion of the job, a new
label identifying the tapes as sensitive and reflecting a user reel number for
future reference will be affixed to the tapes used during processing. All input,
output, and tapes used will be given to the requesting monitor for disposition.

After tapes are no longer required by the requesting activity, they will be
processed through a computer program which writes a character containing all
bits in every position of the tape or the tape will be erased using the tape
evaluator and will be returned to the CSO tape inventory.

In case of emergency program debugging during a production run of sensitive
material, contact Mr. Peter Wright, 453-3344, or Mr. Phil Anderson, 453-3342,

for assignment of a civil service programmer to perform the program checkout.

All reproduction of sensitive outputs will be the responsibility of the requesting
activity.

Storage or transportation of sensitive information in any form will not be per-
formed by computer operations contractor personnel.

@////% YA

JOANC. LYNK '/
rector, Computer Services Office
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The information in this repozt has been reviewed for security classifi-
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