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TECHNICAL MEMORANDUM 78121

PACE |1
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 through the PACE I
and PACE II systems into a highly versatile and highly flexible tool which sig~
nificantly reduces computation time, eliminates computational errors, and
reduces typing and reproduction time for estimators and pricers. Because this
system makes all mathematical 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 publication of ground rules, and collection, analysis, and
adjustment of inputs and rationale. This system also reduces the manhours
required for manual computations and documentation.

Basic features of the PACE II system are: (1) 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) costs,
fee, and escalation. Principal improvements of the PACE II system over the
PACE I system are: (1) a simplified input and run deck, (2) a revised output
format, and (3) a detailed ""edit" procedure designed to identify, reduce, and
eliminate input errors. The PACE II system is also more efficient from the
standpoint of computer time utilization.

The PACE II programs are written in COBOL programming language for
execution on a UNIVAC 1108 computer under the EXEC 8 operating system. The
minimum hardware configuration required for running the PACE II system is one
central processor, one card reader, one uniservo tape drive, one FASTRAND
or disk mass storage unit, and an on~line printer.
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This handbook has been prepared to facilitate use by those not familiar
with the PACE II 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. (The PACE I
system is described in detail in TM X-73325.)

I1. USES OF THE PACE 11 COMPUTER SYSTEM

The PACE II computer system is designed primarily for the preparation
of "industrial-engineering-type'' '"manhour-and-material'’ cost estimates; how-
ever, a number of other applications are feasible. Some of the existing and
possible uses of the PACE II system are described in the following paragraphs.

A. Major Projects

For major projects, entering Phases C and D, the PACE II system can
be used to generate budgetary estimates down to the lowest WBS level. The
PACE 1I system can also be used for a comparative analysis of preliminary
concepts where several options are being considered. Speed of computation and
ease of comparison due to uniform format make the PACE 1I system attractive
for this purpose.. The current principal use of the PACE II system is the initial
pricing and updating of government estimates in support of Source Evaluation
Board (SEB) proceedings; but it can also be used in tradeoff studies, change
estimates, and budgetary studies. (A ''grounds-up" industrial-engineering-type,
manhour-and-material cost estimate using the PACE II system can be used as a
baseline for estimating changes, for evaluating contractor proposals, and for
establishing preliminary budgets.) These applications are described in more
detail in the following paragraphs.

B. Experiments, Modules, and Subsystems

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



C. Source Evaluation

The PACE II computer system will find its greatest use in the preparation
of independent government estimates to be used in SEB evaluation proceedings.
Some additional foreseeable applications to support SEB's are: (1) preparation
of initial adjustments to the government estimate, (2) adjustments resulting
from written and oral discussions, and (3) adjustments based on best and final
offers. The "adjusted government estimate'" is often used for substantiation of
the government's position in the event of a protest; therefore, the accuracy and
speed provided by the PACE II system are of the utmost importance. Adaptability
of the PACE 1II system to the pricing or verification of contractor quotes, or
preparation of "most probable costs, ' would depend upon the specific contractor
pricing formula and estimating methodology.

D. Other Possible Uses

The basic structure and methodology of the PACE II sy:ztem make it
adaptable to the performance of sensitivity analyses (i.e., sensitivity of labor
rate and skill mix variations), ''design-to~cost'' exercises, and economic
analyses involving the time value of money. ‘

I11. METHODOLOGY OF ESTIMATINGi

Use of the PACE II computer system is based on the development of
manhours and materials, travel, and other direct costs for the lowest level
(down to level eight) of each WBS being estimated. Therefore, application of
the PACE 1I system is appropriate primarily where sufficient definition exists
to define design and configuration parameters of hardware, man-loading, and
time-phasing of engineering and support type functions; specific plans relative
to location of the work documentation required; and type of skill required.

In a design-to-cost situation, a grounds-up estimate must be made first
to develop a baseline. The design-to-cost factor is then applied to spread the

~reduction or increase to the lowest WBS level. Use of this technique requires a

detailed negotiation and rationalization of the adjusted manhours of the work to
be performed (i.e., the schedule, hardware requirements, specifications, or

1. Estimating methodology is described in more detail in TMX-64966.
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design must be adaptable to the manhour and material constraints developed in
the design-to~cost estimate). The methodology of estimating described in
TMX-64966 shows how the basic estimate worksheets are derived through a
process of ground rule development, information interchange, and estimate
synthesis.

IV. PACE Il COMPUTER SYSTEM

A. Automation of Basic Estimates

1. General. Figure 1 illustrates the general flow of the PACE II system.
This includes the necessary inputs to the system, the computer program phases
of data manipulation, and the various reports generated by the system in the
course of a basic cost estimate computer run. Figure 2 illustrates a sample
WBS hierarchy structure. ‘

a. Input Types and Definitions., The five types of user-supplied inputs
to the PACE II system are as follows: '

1. Labor Rate Header — This input type includes the project
name, the fiscal year span for the cost estimate, the design-to-cost percentage
factor (if applicable), and contractor fee percentage (if applicable). Only one
labor rate header card is allowed.

2. Labor and Overhead Rate Card — This input type contains
one labor category per card, the labor rate in dollars, and an overhead per- |
centage factor per fiscal year,

3. Dollar Escalation — Data defined by this input type are pro-
jected dollar escalation rates per fiscal year for the span of the cost estimate.
These rates apply only to material, travel, and other direct dollar expenses.

4, WBS Title — The cards for this input type supply descriptive '
titles to the corresponding WBS element number. The WBS element number and
corresponding title are displayed in the total cost report. :

5. 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 per labor category,
and dollar expenses (material, travel, and other direct) for that fiscal year
WBS element combination,
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b. Input Data Worksheets. Input worksheets are used by the cost
estimator to code input data for the PACE II run. An example of these work-
sheets is shown in Appendix A.

c¢. System Data Manipulations. As the inputs flow through the logic
of the system, they are channelled through numerous arithmetic calculations
and data manipulation routines. These routines are categorized into the following
three basic phases:

1. Input Editing Phase — The editing phase ensures that the
inputs conform to the specified requirements of the different types. All cards
with input errors are printed on the error report along with an error code and
an error message.

2, Calculation Phase — PACE II system's logic contains
numerous calculations which are made in the course of preparing a cost
estimate of a given WBS element for each fiscal year. The following is a list
of the calculations made in computing a given estimate:

e Multiply the labor hours of each labor category by their respective
labor rates to obtain labor dollars.

e Multiply the labor dollars of each labor category by their respective
overhead rates giving overhead dollars.

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

e Multiply the material dollars by the material burden percentage giving
material overhead.

e Add, the total labor dollars, labor overhead, 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.

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




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

e Add the total estimated cost and the fee amount givine, the grand total
for the fiscal year.

3. Report Generation Phase — The data structure produced by
the calculation and editing phases comprise the inputs to the cost estimate
report generation phase. 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.

The escalation report is produced and formatted on a separate page from
the cost estimate report,

d. Outputs Developed. Three reports are generated in a cost
estimate run. These reports are: (1) error report (Fig.3), (2) cost estimate
report (Appendix B), and (3) dollar escalation report (Fig. 4). All reports are
printed on standard 11 x 14-1/2 in. continuous computer forms,

2. Input Preparation. Data cards will be placed in the run deck as
shown in Figure 5. All types of input data are identified by the first two columns
of the card. The first two columns of every card must contain a numerical two
digit identifier. This identifier will be called type-code., The type-codes for
PACE 1I input data are:

e Labor Rate Heater — Type 10 card
e Labor Rate — Type 20 card

e Dollar Escalation — Type 30 card
e WBS Title — Type 40 card

e Base Data ~— Type 50 card

Descriptions of the cards are as follows:

g oy e R e
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Card Columns

1-2
3-32
33-36

'

37
38-41
42
43-46
47
3 48-51
é 52
4 . 53-56
57
E 58-61
% 62
63~66
£ 67
: 68-71
i 72
73-75

76
77-78

78-80

10

@RUN PACEII, THEL0O2A2061A,JONESGBIN229,15,500

@ASG,T PUR, T, XXXXX
@FREE TPF$
@ASG,T TPF$.,F/1/POS/10
@COPIN PUR.,TPFS.
@FREE PUR.
@ADD,P .PACEII-1

DATA CARDS
@ADD,P .PACEII-2
@FIN

Figure 5. Placement of data cards in run deck.

Labor Rate Header Card — Type 10

Item

Type Code
Pr¢ject Name

Fiscal Year No. ]

N/A
Fiscal Year No.
N/A

Fiscal Year No.

N/A

Fiscal Year No.
N/A

Fiscal Year No.,
N/A

Fiscal Year No.
N/A

Fiscal Year No.
N/A

Fiscal Year No.
N/A
Design-to-Cost

Percentage Factor

N/A
Contractor Fee

Percentage
N/A

Content

Must Be 10

Free Form .

Four Digits, Numeric
(1977, ete.)

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Four Digits, Numeric

Blank

Three Digits, Numeric

Blank
Two Digits, Numeric

Blahir\s s

Note: Only one labor rate header card is allowed for a production run,
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Labor Rate Card — Type 20

Card
Cclumns Item Content
1-2 Type Code Must Be 20
3-5 Activity Code 'ENG' (Engineering)
'GA' (General and Administrative
Expense Percentage)
'MAT' ( Material Burden
Percentage)
'OTH' (Other)
'QRA' (Quality and Reliability
Assurance)
'TLG' (Tooling)
'"TST' (Testing)
6-9 Labor Rate No, 1 Numeric Rate with Two Decimal
Positions (99.99)
10-13 Overhead Percent No. 1 Numeric Percentage One Decimal
Position (999.9)
14 N/A Blank
15-18 Labor Rate No. 2 Numeric Rate with Two Decimal
Positions (99.99)
19-22 Overhead Percent No. 2 Numeric Percentage One Decimal
' Position (999.9)
23 N/A Blank
24-27 Labor Rate No. 3 Numeric Rate with Two Decimal
Positions (99.99)
28-31 - Overhead Percent No. 3 Numeric Percentage with One
Decimal Position (999, 9)
32 N/A Blank
33-36 Labor Rate No, 4 Numeric Rate with Two Decimal
Positions (99.99)
37-40 Overhead Percent No. 4 Numeric Percentage with One
Decimal Position (999.9)
41 N/A Blank o
42-45 Labor Rate No. 5 Numeric Rate with Two Decimal
Positions (99.99)
46-49 Overhead Percent No, 5 Numeric Percentage with One
Decimal Position (999.9)
50 ~ N/A Blank
51-54 Labor Rate No. 6 ~~ Numeric Rate with Two Decimal

Positions (99.99)

11




Card

Columns

55-58

59
60-63

64-67

68
69-72

73-76

77-80

Card

1-2
3~b

6~10
11-13

14-19
20-22

23-28 -
20-31

32-37
38-40

4 41-46
; 47-49

12

Columns

Item
Overhead Percent No. 6

N/A
Labor Rate No, 7

Overhead Percent No. 7

N/A
Labor Rate No, 8

Overhead Percent No. 8

Content

Numeric Percentage with One
Decimal Position (999, 9)

Blank

Numeric Rate with Two Decimal
Positions (99.99)

Numeric Percentage with One
Decimal Position (999. 9)

Blank

Numeric Rate with Two Decimal
Positions (99.99)

Numeric Percentage with One
Decimal Position (999, 9)

Content

N/A Blanks
Dollar Escalation Card — Type 30
Item

Type Code Must Be 30

Category of Escalation

N/A

Escalation Percent No, 1

N/A
Escalation Percent No,

N/A
Escalation Percent No,

N/A
Escalation Percent No.

N/A
Escalation Percent No,

(%]

"MAT' (Material and Subcontractor)

"TRAV' (Travel)

'ODR' (Other Direct)

Blanks

Three Numeric Digits, No
Decimals (999)

Blanks

Three Numeric Digits, No
Decimals (999)

Blanks

Three Numeric Digits, No
Decimals (999)

Blanks '

Three Numeric Digits, No
Decimals (999)

Blanks

Three Numeric Digits, No
Decimals (999)



Card

Columns

50-55
56-58

59-64

i B 65-67

68-73
74-76

77-80

Card

Columns

1-2
3-18

19-48
49-80

Card

Columns

19-20
21-47
28-34
35-40
41-46
47-52
53-58
5966
67-72
73-79
80

PTG £, At e ANSIICETIN - AN T S DI Dl

Item

N/A
Escalation Percent No. 6

N/A
Escalation Percent No. 7

N/A
Escalation Percent No. 8

Content

Blanks

Three Numeric Digits, No
Decimals (999)

Blanks

Three Numeric Digits, No
Decimals (999)

Blanks

Three Numeric Digits, No
Decimals (999)

Content

N/A Blanks
WBS Title Card — Type 40
Ttem
Tyﬁe Code Must Be 40

WBS Element No,

Left Justified, Numeric, with
Decimals

WBS Title " Free Form
N/A Blanks
Base Dafa Card ~— Type 50 -
Item Content
Type Code Must Be 50

WBS Element No,

Fiscal Year
Engineering
Manufacturing
Tooling

Q& RA

Testing

Other

Material Dollars
Travel Dollars
Other Direct Dollars
N/A

Left Justified, Numeric, with
Decimals

Two Digits, Numeric (77, 78 etc.)

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

Blank

13
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3. Editing of User Input Data. To improve the reliability and validity of
the user's input data before it becomes an integral part of permanent files, reports,
etc., 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 II 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,

Whenever a data error is detected in an input card, an image of the
transaction card is printed on an error listing accompanied by an error code and
an error message, Asterisks will be printed under each card column which is in
error to assist the user in correcting errors. The explanation of error codes
and required corrections are shown in Appendix C.

4. Processing of Sensitive Data. Because the PACE II system was
designed for use in support of NASA SEB's and other groups of government
personnel who handle proprietary data developed by private contractors, a pro-
cedure 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 sensitive run procedure places the control of data preparation (key-
punching) and run deck setup directly in the hands of the system user. The
entire execution process from job submittal through collection of printed output
is performed under the direct observation of a government monitor. At the
completion of each production run, the computer memory and all mass~storage
hardware are cleared of data utilized or generated by PACE 1I. A copy of the
sensitive run procedure is illustrated in Appendix C.

B. Cost Estimate Variations

In addition to calculating the basic cost estimates previously described,
the PACE II system contains options for modifying the results that are produced
by a basic estimate. The options are design-to-cost; labor, burden, and G& A

- faetors; direct dollar escalation; and contractor fee.

1. 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

14



oy

SEUUUR R it ; wwijvwwﬁ

redistribution of resources occurs, this can be achieved by including a design-
to-cost factor as input in the PACE II 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 report, '

In using this feature, care must be taken to assure that man-hour 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. A
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, therefore, 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 by deleting or adding
certain elements to assure total project accomplishment within the target
resource level. This stipulation, although it is a part of a project definition/
engineering/cost estimating activity rather than the ADP data manipulation
activity, must be remembered and followed to prevent the generation of
unrealistic estimates.

a. Input Preparation, The design-to-cost factor should be entered
in columns 73-75 on the Labor Rate Header card. Figure 6 illustrates the
design-to-cost factor on the Labor Rate Header card, An increase percentage
may be specified by entering 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,

b. Calculations. Upon execution, the PACE II 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,
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Figure 6, Design~to-cost and contractor fee card.

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.

2. Labor, Burden, and G& A Factors. Labor rates, overhead, and G& A
rates are subject to fluctuation. The PACE II system affords fast turn-around
when revised rates and the resulting impact are required. The revised rates
are input in the same manner as previously described in this handbook.

3. Direct Dollar Escalation. Material and subcontractor costs, travel
costs, and other direct dollar .values which have previously been utilized in a
basic cost estimate on the PACE II system can be modified for subsequent runs
without disturbing 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 II production runs can be made to show the
effects of these variations while leaving the basic data intact,

a. Input Preparation. The categories of escalation are as follows:
e MAT = MATERIAL ESCALATION
e TRV = TRAVEL COSTS ESCALATION

e ODR = OTHER DIRECT ESCALATION

16
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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. Escalation
percentages are entered on the Dollar Escalation Card (Type 30). An escalation
percentage may be entered for each or any of the fiscal years in the cost
estimate.

Any or all of the three categories of cost can be escalated in the same
PACE II run. The direct dollar escalation cards are illustrated in Figure 7.

b. Calculations. In preparing the total cost estimate report for
escalation, 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
respective 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 for that year by the accumulated factor, These increased
values will be shown for each WBS element and on all versions of the total cost
estimate report.

4. Contractor Fee. Fees paid to government contractors can be included
in a cost estimate by means of an optional input to the PACE II system which
specifies a percentage factor which is to be used in figuring the fee, The 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. The contractor fee percentage is entered in
columns 77-78 on the Labor Rate Header card. Fees may range from 01 to 99
representing whole number percentage. )

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 exgmple using a con-
tractor fee input of eight percent is shown in Appendix B. Figure 6 illustrates

- the contractor fee card used to produce this option.
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Figure 7. Dollar escalation cards.
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V. FUTURE IMPROVEMENTS AND POTENTIAL MODIFICATIONS

As presently configured, the PACE II system is a highly versatile and
flexible tool that can be used for a wide variety of functions. However, one can
envision a number of other applications for the system ranging from minor to
significant, if modifications were made to the system. A general description of
these potential uses are described in this section, Ii is emphasized that detailed
planning or estimating of programming effort to accomplish these modifications
or changes have not been completed. At the present time, the following are only
ideas for potential improvements.

i s

A. De-escalation, Computation of Present Worth, Future Worth,
or Annual Equivalent Costs of Alternate Proposals

: Certain limited economic studies can be accomplished with the PACE II
- system as now configured by applying various escalation rates to fixed dollar

; costs. Adaptation of this feature to accommodate de-escalation 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 comparison 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 basic data needed to compute labor/materials and/or make/buy
ratios at each level of the WBS are available in a PACE 1I estimate., These
ratios are particularly mearingful when it is necessary to determine what pro-
portion of the work in each area and in the total proposal or estimate is to be
accomplished in-house and what portion is to be subcontracted. Sufficient data
are also available in a PACE 1I estimate to compute skill-mix ratios at each
level of the WBS. These ratios would indicate what proportion of the total labor
hours is in the engineering category, what portion is manufacturing, etc.

C. Respreading of Costs

Real government estimating situations often encounter problems where
(1) funding is limited for the first year or two years to a specified amount,
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(2) the maximum annual funding is specified, or (3) 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 expendi-
ture of manhours or funds., The basic information required to accomplish this
type of fund curve adjustment is available in a PACE II generated cost estimate,

D. Reduction of Time Increments Estimated

Perhaps the most extensive modification to the system envisioned would
be the reduction of the time span 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. First, 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 II system would require
reduction of the time increment estimated from yearly to quarterly. Secondly,
a quarterly 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 1to 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 close
scrutiny to avoid too rapid an acquisition of a recurring funding requirements.

E. Cost Impact of Schedule Adjustments

Various PACE II system modifications can be 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 II 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 other modifications of the PACE II system will be studied in
the coming months to determine the economic and practical benefits of imple~
menting them. Provided sufficient demand develops for the PACE II system and
its potential modifications, a time-phase program for system improvement will
be instituted. -
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F. Graphics

An early addition to the PACE II system which is envisioned is a graphics
output capability which would allow the plotting of manhours and/or dollars versus
fiscal year for the total estimate or for selected WBS elements. This capability
will provide a quick-look visual picture of cost and/or manpower trends. '
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APPENDIX B

COST ESTIMATE REPORT
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492639722

39248

29.2¢2
43,834

434643
3724276
558,416

98,925
1,261,465
19592,199

244250

254,383
3814577

56,134
1e_ 19412
P 1 0812

498,926
637984463
73657 ,13C

6524152

32,608

21,951

858,693
165 ,764992
199254839

17:927,83)

17:927,831

FY =« 83

2714534
4,245,855
44C45,855

22,683
204,374
3264563

26u629
227,145
342,719
137447¢

148754554
292124583

19:427
2732789
3354684

53,622
2654196
9654196
5314369

71219433
By1764565%
329,%62

16,497

23,633
378,357

1695469440
11985,569
184531979

18,531,979

FY « 84

191,498
2+853,219
24853,319

204732

186,616
279,924

t12),858
10387,538
19961,326
24,486
256,859
365,2%
32,478
548,674
S48, 674
3874232
5015249934
64.28,443
THqap 48
3,708
16.557

6CY 459
119885,249
19426,231
130311,46¢

134311,480

DESIGNeT0=COSTFACTOR & 0,00

~

FY = 8% FY = 86 FY = a7 Fy - 88

’”

94,521
1e408,363
1940843463

129425

133,320
199,98¢C

22,814
4109652
4120652
129,765

199524+ 335
2,518,995
110224
561
91262
377,386
493699763 -
S24,372
498944135

44894,135

PAGE 2.

TOTAL

140294220
150335,660
15,335,600

462759
4214300
631,953

700345

600,044
900,070

442,592
49749,011
Tr1239528

B4,4957
8914200
14336,005

199,974
3,599,532
3:599,532
1:0873,866

259596,747
28,5927,544
19538,300
76,915
84,183
3,330,361
57,664,080
Tol46,487

46,700,537

66,700,937

v
e 3
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R e  WILITH VLN SN U S O K TS R
ra
o ' DATE 19 NOV 77 PROJECT= PCX PROJECT - DESIGN=TO=COST=FACTOR & C.D0 PASE 3
nss  1.%1 TITLE= PROJECT MANAGEMENT ’ DA -
B ELEMENTS OF cosT  FY = 83 FY - 82 FY - 83 FY - 89 FY - 8% FY « 8¢ rY = 87 FY = a8 TOTAL
| ENGRe  HOURS "0 14740 0,825 71360 2,942 ' Tt 220040 -
: LABOR § 19,002 29,204 1314418 109,664 43,806 . 328,694
OVERHEAD s 14,602 29,224 131,418 109,664 43,806 328,694
i MFGe HOURS
; LABOR &
: OVERHEAD s
TOOL ING . HOUKRS
i LABOR s
: OVERHEAG $
et agha MOURS : 45,492 97,628 78,792 27,689 12,428 27s,006
i ' . LABOR & © wBB, 129 S1:,833 845,439 973,093 133,323 2,950,014
H OVERKEAD S - - 232,194 7689252 192689159 10459042 199,98, X 498265223
: TEST HGUMS - 113 Y T BT T 17,892 19,360
- LABOR S Sel4r SeINE TS LW 1874666 : 203,08¢é
) UVERHEAD .3 1,71: 74718 7:71C 28!.&99 . 304,629
: . OTHEK . MOURS 33yas8 47,138 44,59 24,594 214350 1671834
B LABGR & ShBy244 848,484 6r2462: 4424764 376,70 3,021,012
js OVEFHEAD s S46, 244 89R, 484 422,622 442,764 - 378,985 3,021,012
b
L TOTAL  HOUKS 77,420 97,196 132,692 142,537 36,418 . 4844260
s LABOR § 1,758,115 1,393,664} Le7684,607 1,713,187 556,526 6,503,606
oG GVERHEAD S - 193:2+752  14651,648  2,20929L7  24293,567 6224685 9,080,558
4 :
i MATERIAL & SURCONG .15 . 9.16C | 1%.6Cc 254974 115224 69,975
| MATERIAL GVEKRMEAD Ty 58 %8z 1,549 561 3,499
q : N R
| TRAVEL - 5,849 8,932 1C1056 Y,439 64315 414193
g GTHEN 28,759 414042 54,934 6C4757 33,239 218,73}
1 SuBroTAL EsTe COSTY 208729939 30140921 N9 8C6F8 4o:989975 122300351 % ;% 149,917,562
S : =
P G & A EXPERSE 268,352 372,588 489,483 491,878 1470605 R 127904106
; : S
TOoTAL ESTe CoST 20691429} 304774489 445704379 4959,+853 113770656 (@) E 16707648
i ) =] F :
,: GRAND TOVAL 20691 42%1 304774489 445754379 445904853 103774656 1607074468 .
i : '] -
A = >
— Eg



:
3

1€

VR i

DATE 19 NOV 77
WBS leMelel

ELERMENTS OF COS?
ENGK.  HOURS

LABOR §
OVERHEAD

MFGo HOUKS
LABUR s
OVERHEAD s

TOOLING HMOURS

LAUOR s
OVEPHEAL 3

GERA HOUKS
LABOUK S
OvERMEAT s

TESY HOUKS
LAJOR ' $

OVEKHEAT S
QTHER  HOURS
LA30R 8
OVEWREAD $
TOTAL  HOURS
LABOR §
GVERWEAD 8
MATER[AL L SUBCGMe
MATERIAL OVERHEAD
TRAVEL
OTHER
SUBTOTAL ESTs €OSY
G & A EXPENSE
TOTAL €STe COST

GRAND TOTAL

fy = 81

3,312
594616
99,616

34342

b¥s646
59,618

642

192102

138,974

164677
155,651

1554651

PRQUECT= PCX PROJECT
TITLE=~ COSYT CONTROL MANAGEMENT

FYy = 82

4,410
79,387
79,38¢

*.“If

794382
79,3870

19374
26))45%
186,584
22,39
2.8,974

2+ 84974

FY - 83

4,41
7938
790387

4,41

79036
79,382

1a47,
28,298
188,528
220623
2114151

21040151

FY = B4

4,41¢C
794385
79,38¢
4,482
79,38¢
79,38¢0

14573
3459288
190,617
22,874
213,47

2134049

Fy = as

3,312
596180
59+616

3,312

594816
594616

842
2590%4
185,118
173414
1625532

1624532

DESIGN=TQ=COST~FACTOR = CeCC PAGE

"

TOTAL

19,854
3574372
3574372

19,8584

357,372
3574372

Ss%01
1299176
849,821
101:978
514799

9514790
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DATE 19 NOV 77
wes l@‘o..z

ELEMENTS OF cOST

EnGRe
HFG.
TOOLING
QR
TEST
OTHER

TOTAL

HOURS
LABOR ¢

OVERHEAD §

HOURS
LABOR 8§

OVERHEAD 8

HOURS
LABOR §

OVERMWEAD 'S

HOURS
LABOR s
OVERHEAD §

HOURS
LABOR &
GVENHEAD §

HOURS
LA3OR $
OVERHEAD 3

HOURS
LABOR $
OVERHEAD §

WATERIAL & SUBCON,

MATERIAL. OVERHEAD

TRAVEL

OTHER

SUBTUTAL ESTe €OST

G & A EXpENSE

TOVAL ESTe COST

GRAND. TOTAL

FY = 81
982

19,6c2
19,602

€88
13¢584
159584

12568
254186
254188

EF43)

534693
69083
56,776

$6.776

PROJECT= PCX PROJECT
TITLE= LOGISTICS MANAGEMENT

FY - 82 FY « 83 FY = 88 ‘FY = 85
10960 1:%62
29,2C4 29,254
29,254 29,204
2,.58 2,548 4,c18 4,508
37,44 45,664 72,324 B1s044
37,744 45,884 72,324 81,14y
4oL 18 4,508 . 4,018 44508
bby248 754568 72,324 81,144
66,248 75,068 72,324 LIRS LL]
687 735 787 LH
133,183 1SC+871 145,438 16247069
15,982 184105 17,452 19,525
1494165 1684976 162,887 182,234
1494165 168,976 1624887 . 182:234

DESIGN=TO=COST=FACTOR = 0«00

FY = 86

FY = 87

FY - 88

PaGE s

TOTAL
49900

73,010
73,010

13,720
246,960
244,960

18,620

319,970
319,770

24951

642,89)
775147
720+038

720,030




e T T T

A

g¢

DATE 19 NOV 77
WBS  Lle%eled

ELEMENTS OF COST FYy = 83
ENGRe . HOURS

LABOR g

OVERHEAD s
nFG. HOURS

LABOR ¢

OVERHEAD $

TOOLING HOURS
LABOR: §
OVERHEAD &

QeRA HOURS
) LABOR §
OVERHEAD $

TEST HOURS

LABOR' S
OVERHEAL $

OTHER HOURS i
LABOR S : 84822
OVERHEAD s 84822

TOTAL HOURS 492
LABOR s 8,820
OVERHEAC 5 8,827

MATERIAL 6 SUBCON.

MATERIAL OVERHEAD

TRAVEL ’ 389
OTHER

SUBTOTAL ESTe COST 18,009
G & A EXPENSE 25161
YOTAL ESTe COST 20:170

GRAND TOTAL 20017¢

PROJECT« PCX PROJECTY
TITLE« PROCUREMENT MANAGEMENT

FY = 82

44930
88,223
88,23C

493G

88,236
88,20

12374

1774774
21033)
1990107

199,127

FY « 83

4,955
88020C
884223

4,%0°

88,253
88,220

o479

177870
210344
199:21n

199,214

FY = 84

44410
79.336
79,38C

481

79.38¢C
79,380

1e180

159,940
19:193
179,133

179,133

FY = 85

4,410
79438,
79+ 38G
'Q.‘lo

79,383
79,383

842

159,602
190152
178,754

178,754

R S T S PR )

DESIGN=»TO=COST=FACTOR = Cs00.

FY = 086

Fy - 87

FY = 88

PAGE ¢

TOTAL

19,110
343, %80
343,90

19,110

343,980
343,980

54235

6€93,19%
83,183
7764378

7764378

i i vt wwv—?r»iuw
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DATE §9 NOV 77
W8S Le%ete

ELENENTS OF coOST

nré.

TOOLING

QERA

TEST

OTHER

TOoTaL

HQURS
LABCR ¢
OVERHEAD S

" HOURS

LABOR s
OVERHEAD s

HOURS

LABOR &
OVERKEAD s

HOURS
LABOR §
OVERHEAD s

HOURS
LABOUR s
OVERHEAD s

HOURS
LABOR §

OVERHEAD 8

KOUKS
LABOR S
OVERHEAD 3

MATERIAL & SUBCON.

MATERIAL OVERHEAD

TRAVEL

OTHER

SUBTOTAL ESTe COST

6 & A EXPENSE

TOTAL ESTe COST’

GRAND TOTAL

1,472
24,4460
264450
Y, 473
26,460
26,460

)
P9659
03,542
74625
Thet67

Thede?

PROJECT= PCX PROJECT
TITLES CONFIGURATION MARAGEMENT -

rY = 82

1,763
35,280
35,280

1,965
35,289
35,280

14379
14,592
86,526
15382
246,907

2464907

FY = 03
3,%20

58,48
58,%00

49
54258
7,887

1,%6C
35,285
35,285
6,370
964946
1314578

Le470
269636
228,627
279935
256,062

2569062

T FY - 08

3,729
58,400
58,408

%90
$:250
7,887

1,%0
35,280
35,280

6,370
28,%446

1C1,575

14573
28,506
230,600
274672
258,272

2584272

ry = 8%

T 2v4Q
43,806
43,004

1,970
261460

DESIGN=TO=COST=Fa

rr-- 06

260460

4,%0
700264
70:264

1e26)

149,990

17,999
167,989

167,989

PaGE 7

CToR = 0.08°

Y - 8P — py = M —————poTAL

tov?eo——
: 160,622
fe— -pegear -

8,020
158,760
1504740

- - 20580 -
329,898
© 3384184

61643
87,588
— 99288 -

Pisl e

-ee - 8B0e30E

PO Y ¥ ¥-OE ¥ T N

e s




OATE 19 NGV 27 PRUJECTs PCX PROJECT DESIGN=TO=COST=FACTOR = 0.00 PAGE [ ] .
W8S leYeleS TITLE= INFORMATION MANAGEMENT -

ELEMENTS OF cosTY FYy = 81 FY = B2 FY = 8) FY = 84 FY « 85 FY = @6 FY = 87 FY = 88 . TOTAL

A B

3 ENGH, HOUKS
LAGBGR §
OVERHEAD s

MFG, HOURS
LABOR s
OVERNEAD §

- [ TOOLING. MOURS
: o LABOR s
OVERNKEAD S

ugRa HOURS
LARCR &
OVERHEAD s

i ) TESTY HOGUKS

LABCR 8
OVERHEAD S

15 At R s o e S

OTHER HOURS 1,942 3,923 3,92¢ 2,940 12,740
LABOR § 35,285 ‘ 23,56 754560 52,%29 229,320
OVERHEAD 5 35,288 70,562 7C,560 52,922 : 229,320

ag

e S o it

% TOTAL  hOUKS 1,960 ' 3,928 3,920 2,094 : 124740 :
— LABOR s 35,285 7Cy565 70,560 $2,920 229,320 i
OVERHEAD § 35,280 76,565 724560 §2,928 2294320 :

MATERIAL & SUBCOK,

MATERIAL OVERHEAD :

; TRAVEL » 3uy 368 393 "2 - 1,526 1
ff OVHER
SUBTOTAL ESTe COST . 704904 141,400 193,513 1064261 460,166
G & A EXPENSE 8,508 16,979 16,982 12:75) . $8,220
TOYAL ESTe COST 79,412 158,%7 158,498 119,012 . C BiS,30s
. GRAND TOTAL 79,412 ‘ 1504487 158,498 1194012 10306 - -




%il

it

s

P

W
-

i

SATE 19 NOV 77
WS Ti%aleb
ELENENTS OF COST
EnGRe  HQURS

LABSOR ¢
OVERHEA® s

NFGe HOURS
LABSR §

OVERHEAD $

TOOLING HOURS

LASOR s
OVERHEAD s

Q6RA HOURS
LABOR $
OVERKEAD s
TEST HOURS
LAGOR S
OVERMEAD s

HOURS
LABOR o
OVERHEAD S

OTHER

HOURS
LABOR §
OVERHEAD §

TOTAL

MATERIAL & SUBCON.
MATERIAL OVERHEAD
TRAVEL

OTHER

SUBTOTAL ESTe COST
G & A EXPENSE
YOTAL ESTs COST

GRAND vOTAL

FY = 81

42,180

452,162

78,283
490

Sy 140
7,710

42,636
4574302
685,953

25140
107

10926

Lel474420

137,69

1,285,119

C10285,117

PROJECT= PCX PROJECT
< YITCE= QUALITY AND “REL MANAGEMENY

FY = 82

37,828
415,894
620,841

4%

S, 140
7:710

38,318
4185834
616,551

94160
458

2,061

1oud %0264
124,712
1,163,276

10163,%976

FY - 83

65,260
7004326
1,050,469
nyp
Seléy
7710

5,758
7654466
1,058,199
19,600
%80

20%49

107874188
214%:4462
2,0019647

2:0011647

FY = 88 °

49,810
S2C,512
788,748

490

5,140
7,710

49,008
525,652
708,478

2G:97¢

1,049

2,340

1+338,515
1604622
10499,137

10499,137

DESIGN=TO=COST=FACTOR = 0§.00

FY = 88

7,080
105,154
157,731

2,800
195,154
15747314

11s228
561

1,684

2764354
33.162
307,516

3099514

. FY = 8&

FY = 87

FY =88~ - -

203,5%¢
20184,048
39276,072

14960
20+560
30,040

206,506

2,209,608
3,308,%12

634100
3,185

10,971

Se688,746
6700649

69269,39%

e TSI -



DATE 19 NOV 77 PROJECT=- PCX PROJECT DESIGN=TO=COST=FACTOR = G+G0. PAGE 10
wES . le%ete? TITLE= SAFETY MANAGEWENT
ELEMENTS OF cOST FY = 81 FYy - 82 FY = @3 FY « 84  FY = 8% FY - 86 FY = a7 FY - @8 TOTAL

' 1
ENGRe  HOURS

LABOR ¢
OVERHEAD $

NFG. HOURS
LABOR s
OVERHEAD s

TOOLING HOURS
: LABOR s
OVEKHEAD s

Q5RA HOURS
LABCR §
OVERHEAD s

TEST HOUKS

LABOK s
‘OVERMEAD' §

OTHER HUURS 18,228 27,935 20,972 67,130
LABOR § 328,104 5.2+740 377,496 i 1,208,340
GVERHEAD § 328,104 572,745 3774496 1,208,340

| ' TOTAL  HOUKS 18,228 27,93¢ 26,972 67,130
r LABOR s 328,104 S12:740 377,496 1,208,340
| OVERHEAD $ 328,104 572,742 377,496 19,208,340

MATERIAL & SUBCON,

MATERIAL CVERNEAD _ ;
TRAVEL ’ 642 1,031 73s 2,408 H
E OTHER ’ K
{ SueToTAL E;T. coST 656,880 1,076,511 785,727 2,419,088 -
% G & A EXPENSE 78,822 122,781 904687 299,290 ;
E TOTAL EST. COSY 735,672 1,127,292 YT T 2,709,378 {
i GRAND TOTAL 7354622  14127,292 LTILTL) : 21709,370 ;
; +
- !
]

PSS



DATE_ J9 _NOV 27
eSS leY%:.1,.8

ELEMENTS OF coST

ENGRs HOURS
LABOR ¢
OVERHEAD s

HFGe HOURS
LABOR §
OVERHEAD s

TOOLING HOURS

LABOR s
QVERHEAD s

QeRA HOURS
LABOR §
OVERHEAD s
TESY HOURS

LABOR §
OVERHEAD s

OTHER HOURS
LABGR 'S

'OVERHEAD 8~

TOTAL  HOURS
LABGR
OVERHEAD s

HATERIAL & SUBCONS

MATERJAL OVERHEAD

TRAVEL

OTHER

SUBTOTAL ESTe €OST

G & A EXPENSE

TOTAL ESTe COST

GRAND YOYAL

Fy = 83

4,90
79,382
79,382

AXL D P
79,380
79,382

-

32t

159,281
192390
178,17}

178417y

PROJECT« PCX PROJECY
TITLE= PROVECT DIRECTION

FY = 82

5,88C

- 135,840

1.5,842

5,889
17.5.840
$75,84C

687"

2124367
252484
237,85)

237,85y

FY =« 83

5,082
155484
175,843

5,882
125,84
1054843

735

212,945
254493
237,905

237,95

FY = 8%

5,885
105,848
1L5,84C

$,88g
135,840
185,845

39

212,573
254449
237,522

237,522

Eat

DESIGN=TO=COSTeFACTOR » 0«00 PAGE [} )

FY = 85 FY = 86 FY = 87 ry - 88 . TOVAL
4,410 26,460
79,385 : 476,200
79,302 4764280
4,418 26,460
79038 4764200
790382 476,280
2+136
158,769 954,696
190299 118,668
177,843 . 1:069,240
1774811 . - - 19069260

e

..al“ b s



DATE 19 NOV 77 : PRCJECT= PCX PROJECT DESIGN=T0=COST=FACTOR = 0e00 - PAGSE 12
S fede1.9 ’ . TITLE~ CHECKOUT , }
ELEMENTS OF COST FY = o) FY = 82 FY = 83 FY = 84 FY « 8§ FY - 86 FY « 87 _FY = 88 TOTAL
ENGRo HOURS . - 2,949 39443 - - - 69380
LABOR s 43,806 51,256 95,062 {
OVERHEAD § 43,806 S1+256 954062 3
N #
MFGe ©  HOURS
LABOR' S ) -
DVERHKEAL $ e e .
TOOLING HOURS
LABOR s
OVERHEAD § ;
QLRA - HOURS 3,352 9,785 13,534 41,689 12,628 70,980 :
LABOR $ 35,967 17:%0939 139,855 447,323 285164 7564250 3
OVERHEAD s 53,951 157,429 239,783 47C,985 42,2%¢% Tel57:377 ®
TEST . WGURS 17,428 17,%00 -
LABGR 8 ' 182,526 ) 182,526
.. OVERHEAD s : 273,789 273,789
OTHER =~ HOURS
LABOR s
"OVERMEAD § o _—
TOTYAL ~ KOURS 3,352 9,780 15,974 62,529 2,625 94,260 ; ‘
LABGR § 35,987 104,939 183,661 681,125 208,166 1,033,838 p
OVERHMEAD s 534951 157,429 253,509 9Y6,03C 42,249 1,503,228 3
HATERIAL & SUBCONe . 6,875 : 61875
MATERIAL OVERHEAD - 3an : 344
TRAVEL a2 34e 735 1,160 842 3e%22
OTHER ‘ 1:967 : 1:967
subror1Al Egte CoST 974458 2624692 437.985 1,680,282 711257 : e 29549678
€ & A EXPENSE 114695 314523 ' 524558 208,639 8955) 305,%1
TOTAL ESTe CoST 1090153 294,215 490,543 1,885,916 79.0808 L 24888638
GRAND TOTAL . 389,183 294,215 490,583  1,881,%146 79,808 e 208589636 -

.68




or

DATE 19 OV 77 PROJECT- PCX PROJECT DES]GN«TO=COST=FACTOR w 000 PAGE 13 i
y 8S 1962 . ’ TITLEe SYSTEM ENGINEERING - T T T e .
: -
] ELENENTS OF COST Fy = 8% Fy = 82 FY = 83 FY = 8% FY = 85 FY = 86 FY - 87 FY = o8 TOTAL i
1 :
ENGRo HOURS 148,39 277,288 199,265 153,490 - 79116 - R ie e £ 3 2% T 3 -
LABOR S 2,211,101 3,388,594 2,967,048 24,287,¢C1 1el78,828 114734,569 ‘
OVERHEAD 8 2,211,101 34G88,591 2,969,048 2,287,071 1,178,028 - : 11973%,509 :
i NFGe HOURS
; LABOR 'S
, . OVERHEAD. § - o -
TOOL ING HOURS
LABOR .8
OVERREAD §
QENA HOURS 25,489 45 ,¢8¢ 50,%0 22,54¢ 144,060
LABOR S 273,400 483,798 5464851 2%),854 19545,763
= OVERHEAD § 411G, 100 725,562 820,202 362,781 2,318,645
TESY HOURS 154324 18,416 154347 34068 52,158
LABCR 'S 1604749 193,184 166,990 32,184 547,107
OVERHEAD § 248,124 289,777 241,485 48,277 820,863
OTHER HOURS 64576 84694 8,64¢ 5,88¢ 1.764 30,944
LABOR § ’ 1799368 154,877 155+520 125,840 31.+752 5574352
- OVERHEAL $ 159,368 154,872 155,520 125,845 31,752 557,352
TOTAL  HOURS | 1955276 279,388 2742282 184,978 8G,88( 1e014,734
LABOR § 2:754%,618 3,920,355 348324359 21666,879 10210,58¢ 14,384,791
GVERHEAD $ 219731,693 4,258,822 431869255 2+83G3,899 12210,589 159431,22°
L MATERIAL & SUBCONS 322,198 141,438 64506 525,612
MATERIAL OVERMEAD 16,01C Ty71 3s2¢6 26,281
TRAVEL Sy184 99447 95151 44978 20105 304062
OTHER 4574849 687484} 7160172 463,998 275,75¢ 244601,610
SUBTOTAL Este COST 61525,552 Feg24s924 858110143 59939,751 2¢699,015 33,000,385
6 & A EXPENSE 783,c66 16582,991 100574337 7124770 323,!405 3,960,044 .
: TOTAL ESTe COST 7+3085618 310012797915 ?:868,460 61652,52) 3+0224897 36,960,431 g
¢
GRAND TOTAL 73084618 1Csi127:+915 9:868,480 646524521 3,022+897 - - el 1 222 L




OATE 19 NOV .77
WBS  1e%:201)-

ELENENTS OF CosT?

ENGR e HOURS
LABOR §
OVERHEAD §

HFGe HOURS
LABOR S
OVERHEAD s

TOOLING HOURS
LABOR §
OVERHEAD §

QR HOURS
LABOR §
OVERHEAD 3

TEST  HOuRs
LABOR $
OVEWHEAD 9

OTHER HOURS
LABOR S

OVERKEAD s
TOTAL  WOURS
LABOR §
OVERHEAD 'S
MATERJAL & SUBCONe
MATERIAL QVERHEAD
TRAVEL
OTHER
SUBTOTAL EST. €OST
G & A EXPENSE
TOTAL ESTe COST.

GRAND TOTAL

Fy « 8§

25,280
376,732
3764732

9,637
151,G92
1500638

498
12,564
12,564

35,619
495,388
540,934
2!2.3!2

13,617

3,338
68,266
11325,0885
159,106

Lo%0%,99)

1988,77]

PROJECT= PCX PROJECY
TITLE= INTEGRATION WITH SHUTTLE

Fy - 82

33,717
5:24383
582,383

11,104
116,488
174,722

1,143
25¢574
294574

45,964
6394438
6974679

93,776

4,689

4486

120,554

T 195%0,4802

1844872
19725,47%

10725,%78

FY « 03

28,338
419,256
419,256

9,254
97578
145,641
1,161
20,890
2G990
36,5%)3
537,228
585,765
42,448
2,122
3,822
103,778
102750301
153,c43
199208, %04

104920,%0y

FY = 84

21,64
322,436
322,436

1,85¢
19457
29,111

6Co

1G.8CC

16,800

24 1 8%0
352,643
362,347

24714
60,880
786,504
94,3%0
880,774

883,974

DESIGN=TQ=COST=FACTQR = D00

FY = 85 FY - 86 FY = 87 Fy = 88

18,528
1564867
1564867

180
324
3,2%0

10,708

1624107
160,167

1026)

LITLAL)

363!37i -
534605

406,976

Wwer*7e

PAGE 18

TOTAL

119,207 -

10777,670
107770074

31,045
334,054
501,082

3,782
68,076
68,076

154,934
2:179,004
203%6,832

348,564

170428
15,603

H 383,872

- Bed¥10 803 -

635,016

$:926+8,9

—Srrte Y- —

£ “mﬁak. : W

Virug = :.;-.xq‘;.m', SR

B
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OATE 19 WOV 77
W8S 1e%.2.2

ELEMENTS OF coSY
ENSRe HOURS
LABOR s
OVERHEAD $
nFGo HOURS
LABOR s
OVERHEAD s

TOOLING HOURS

LABOR 8
OVERHEAD §

QeRA HOURS
LABOR S

OVERHEAD 8

HOURS
LABOR s
OVERHEAD $

TEST

OTHER HOURS

LABUR S
OVERHEAD 3

TOTAL HOURS

LABOR s
OVERHEAD $
MAYERIAL & SUBCON,
MATERIAL OVERHEAD
TRAVEL
OTHER
SUBTOTAL Est. oSt
G & A EXPENSE. _

TOTAL ESTe COST

GRAND TOTL

FY = 81
123,112

1,834,369
1+83%,3469

25,4980
273,400
419,182

5,687
59,687
89,484

S.378
9648p4
96,804

159,687
24,264,238
24304759

1274856

54393

1s8846

389,583

59199:667

623,960

598239627

$1823,627

PROJECT= PCX PROJECT
TITLE= ANALYSIS AND INTEGRATION -

FY = 82
173,87}

2,506,258
2,586,208

45,C80
483,758
725,562

74312
764733
115,558
T4t
134,298
134,298
233,424
3:2835,917
3+561,123
474632
2,382
4,98)
587,287
T0484,322
898,119
84382,44)

By382,841

FY = 83
1714127

2,549,792
2+5489,792

$C, %62
546,801
820,2¢2

64392
624916
954874

72479

134,622
134,622
235,659

3,295,131
3-9001*90
214560
1,578
50329
612+194
745352782

CcH4y294

BoH402G76

8,440,076

FY = 89
131,850

14964,568
1,964,565

22,540
241,854
362,781

1,218
124777
19,166

5,280
95,43
95,340

165,888
2+314,236
2,441,552

20261
395,118
53153,167
618,380
S»771,547

Se771,4647

DESIGN=TO=COST=FACTQR = 000

FY = 8% FY o 86 Y - 87

1,023,961
1:C21,9%6)

19584
28,512
28,512
79172

14853,47)
1:050:47)

842
233,856
293350644
280,277
20‘!50§2l

2,615.%21

FY = 88 -

PAGE s

- TOTAL—

'.’5‘..’5
2,956,895

1445060
145459763
20318,6045

20,310
213,053
319,581

275182
489,276
489,276
859,800

129204,%87

13,004,397

177,048
y853 -

150259

29218,038
27,708,682
34325+020

3100339612

~3440334442 .

N

{;~rl~7ﬁT§uw

oo E

I




kot

r

RN T pe——

153 %

DATE 19

NOV 77

W8S leYed

ELEMENTS OF CoOST

. ENGRe

MFGe

TOOLING

JERA

TEST

OTHER

TOTAL

HOUKS
LABOR S |
OVERHEAD' §

HOURS
LABOK $
OVERHEAD %

HOURS
LABOR S
OVERHEADL s

HOURS
LABUR s

OVERHEAD §

HOURS
LasGR S
OVERHEAD 8

HOURS

‘"LABOK $

UVERHEAD 'S

HOUNRS
LABOR &
UVEPHEAD 8

MATERIAL & SUBCCNe

MATERIAL UVEHHEAD

TRAVEL

OTHER

SUBTOTAL EsTe Cus)

G & A EXPENSE

TOTAL ESTe CosT

GRAND TOTaL

Fy = g1

49,577
7384698
738,698

123
10198
126862

73

623
9?35

942
154137
159162

988
124282
1544922

a92
74c56
72156

3722587

767,872
778,933

141,653

14749
119,908
12R17,1685
218,258
2+335,203

2+535,20)

PROJECT= PCX PROJECY
TITLE= PCX VEHICLE

FY - 82

63,485
945,927
9454927

3241
29,252
434804

434643
3724276
S58,418

649237
66,924
1 3387
S+344
CbsLHY
84,.97
392
71.56
74256

1224242
14477 y444
1,739,680
5-1,582
25,479
3,572
129,618
308774167
465,260
H$9342,427

NedH2,427

FY = 83

639449
745,389
7454389

220683
27245374

3064563

264629
227,145
345,719

72748

82,814
124,222

3592
374659
564489

392

74356

7,256

124,461
1eSC4,437
1,785,438
246,356
12,317
34822
127,221
35654,5%7
438,549
400934122

413934020

FY = 84

339648
4564654
4564654

252712

186,618
279,924

8,629
92,589
138,885
34528
37,509
55,518

63,517
772,868
93,977

S3,172

2,659
2,143
84,704
10846,523
221,583
2,068,126

2.u68,106

DESIGN=Ty=COST=FACTQR = D00

FY = 65

12,465
1854729
1852729

124465
185,729
185,729

842
68,397
449697
52,885
493,582

493,582

PAGE 16

TOTAL

2199624
3127242377
34,272,397

469759
421,300
631,95

700345
400,044
900,070

234526
252,424
3784656

134442
141,007
211,513

1,176

214168

21,168

374,872
49708,350
S5:418,757

942,713
47,138
12,128

510,020

11:636,10)
103%96,335
139032,%38

13:032,%38
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DATE 19 NOV 27

weS  1,4,3,1°
ELEMENTS OF CosT
ENGRe HOURS
LASBOR S
OVERHEAD s
MFGe = HOURS
LABOR S
OVERMEAD '8
TOOLING HOURS

LABOR 'S
GVERHEAD §

QERA HOURS
LABCR §
OVERHEAD $

TESY HOURS
LABOR s
OVERHEAD §

OTHER HOUPS
LABOR S
OVERHEAD s

TOTAL  HOURS
LABOR &
OVEFHEAD. %

MATERIAL & SUBCOMe

MATERIAL OVERHEAD

TRAVEL

OTHER

SUBTOTAL Este COsY

G & A EXPENSE-

iorAL ESTe COST

GRaNp TOTaL

PROJECT= PCX PROJECT

FYy = 8)

49,577
738,698

73.1693v

123
felp8
145662

73
623
935

942
10,107
1S¢162

980
13,282
15,423

392

74056
7.C56
52,087
767,872
778,933
1414622
74+080
La749
119,908
1908375445
218,058
220354203

2+035,203

TITLE=- STRUCTURAL SYSTEM

Fy = 82
63,485
945,927
f45|927

241
29,202
43,804

43,643
372,276
558,414

€237
664,924
§1552387

5,344
56,£59
84,490

392
Ts:56
7,056

122,342
1,477,444
1+739,48D

50‘.552

254279
3,572

129.810

308770167
- 465,280

$9342,427

_49342,427

FY -« 83

63,459
945,389
945,389

22,4683
2049374
326,563

26,027
227,145
340,719

7.718
82814
124,222

3+59¢C
37.:659
S4,4%89

392
7eE56
7.856

1245461
1,5C4,437
1:780,438

246,356

124347
3,822

1079201
31654.:57)

438,549

440934120

$9093,120,

FY = 84
3Q0.6%8
456,654
456,654
23,712

186,414
279,924

0,629
92,569
138,885

3,528
37,009
55,514

6345147
772,868
930,977

534172

24659
24143
84,704
10846,52)3

221,583

2,068,106

2,068,106

DESIGN=TQ=COST=FACTOR = 000

FY = 85
124848

185,729
185,729

12465
185,729
185,729

842
68,397
44097
52,805

493,582

493,582

PAGE 1?7

ST UTOTAL

SR 1L b

302724397 .
3i27243%7 -

- 46,759
421,300
- 631,983

704248
600,044
900,070

234926
252,429
378,654

13,942
141,007
231,513

tel76
210168
21,160
374,872
4,708,350
524154757
242,713

= 47,138
12+128
$10,020
1106364103
10396,338

13¢032:,438

3310329438 — - -

v




DATE 19 Nov: 77
W8S fe%elelel

ELEMENTS OF COST

ENGR. HOURS
LABOR &
OVERHEAD s

NFGe HOURS
LABOR s
OVERNEAD §

TOOLING WOUKS

LABOR S
OVERHEAD s

QERA HOURS
LAGCR s
OVERHEAD S

1€S7T HOURS
LABGR 9
OVERHEAD S

OThER HOUKS

LABCR §
OVERWEAD 'S

TOTAL HOURS

LABOR S
OVERHEAD s

MATERIAL & SUBCUN.

NATERIAL OVERHEAD
TRAVEL

OTHER

suUBTOTAL ESTe COST
G & A EXPENSE

TOTAL ESTe CoOST

GRAND TOTAL

FY = 83
10:,547

157,150
1575150

478
$.029
To69%

14,025
162,279
LI IY-LL]

663

3

23,818
351650
42,199
393,057

3vs,.887

PROJECT= PCX PROJECT

TITLE= PROPELLANT TANKS

FY « 82

12,270

1824823
182,823

560
Seu4é
T+569

674
82,519
123,779

1,435

15,398
234597

1s1 94

124525
18,788

25,133
298,311

356,556 .

292,322

14,616

31,705
993,010
119,561

100124171
1:152,17

FY = 83

11,09
1774250
1774250

?.023

614297

121,99

6e216

53,022

79,533
3,636
39,014
$8452i
3,593

374659
56,489

34,361
388,242
493,739
164,943

8,247

26,534
110814705
129,80s

102510510

15211820

FY = 89

9,316

59,838
59,838

90362
82,550
123,825

4,018
43,113
64,67C

34528

37,029
55,514

20,724
222,510

323,847

27,872
554,229
46,507
620.73¢

620,736

DESIGN=TO=COST=FACTQR = 0«00 . -

FY = 85 Fy = 86 FY = 87 Fy = 88

t.568
230363
239343

1,568
23,363
231363

22,813
69+629

8,348
77,884

77,888

PAGE 19

TOTAL

40,297 -
600,424
600,424

18,794%
168,89)
253,380

15,890
135,541
203,312

?:547
102,654
153,982

8¢312

87,193
130479)

2,81
1,094,705
10341,849

457,948

22,897

132,742
340604148}
3664017
308164158

~3y ety iB—
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DATE 19 NOV 77
WBS 1e%3ele2

ELEMENTS OF coST

ENGR. HOURS

LABOR $
OVERHEAD §

NFGe HOURS
LABOR §
OVERWEAD. §

TOOLING HOURS
LABOR S
OVERHEAD s

QbRA HOURS
LABGR 8
OVERNEAD $

TESTY HOURS
LABOR §
OVERHEAD S

OTHER  MOURS

LABOR §
OVERHEAD

TOTAL HOURS

LABOR $
OVERHEAD s

MATERIAL & SUBCON.
MATERIAL OVERMEAD
TRAVEL

OTHER

SUBTOTAL EST. CoST
G & A EXPENSE
TOTAL ESTe CosSY

GRAND TOTAL

FY = 81
8,663

129,079
129,079

199

24135
3,203

8,062
131,234
132,202

47,348

29347

16,146
329,387
37,523
348,880

368,080

PROJECT= PCX PROJECT
TITLE= THRUST STRUCTURE

FY = 82
74255
10L8,190
128,100

174
14568
2,352

1,567
13,367
25,051

598

6,417
94626

186

1,951
2,927

9,780
130,403
143,556

H4,597

2,208

210606
342,367

41,084
383,451

383,451

Y - 82

62782
1004754
100754

2,8cY
259307
374964
19007
8,607
1249118
12515

169256
2494304

12,695
150926
176,212

11,547

s7y

18,488
357,548
42,906
4000454

880,54

FY = 84
24757
46+513
85,513
24852

25,706
38,559

Leb75
17,973
26,%0

7,247
84,4192
1062032
8,556

420

19,703
218,99
264279
245,270

245,270

DESIGN«TO=COST«FACTOR w Q.00 PAGE X}
FY = &5 FY =86 FY « 87~ FY = 88 s TOTALT
1e36? T e e TETrS——
200398 398,844
20,398 370 04% -
85038 - -
$52+583
R S T s
! 2:576
28,974
32,962
s 30987
42,781
68,173
106
19951
o Ze %27
1369 - - 39,382
204398 518.13)
20,398 577,701
111,548
e B BRT
152826 710846
564622 1230440805 —
69795 1569587
634417 198614472
3e847 -

SN D — Y PYe © P S
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DATE 19 Nov 77
W85 1e“%030l.3

ELEMENTS OF Cos?Y

ENGR, HOURS

LABOR S
OVERHEAD 3

MFGe HOURS
LABOR s
OVERHEAD s

TOOLING HOURS
LABOR §
OVERHMEAD §

QeRA HOURS
LABOGR s
OVERWEAD §

TEST HOURS
LABOR §
OVERHEAD $

OVHER  HOURS
LABOR $
OVERHEAD 'S

TOTAL  HOURS
LABOR S
OVERHEAD §

MATERIAL & SUBCONe

MATERIAL OVERHEAD

TRAVEL

OTHER

suBrorAb Este CosT

G & A EXPENSE

TOTAL ESTe CoOST

GRAND TOTAL

FYy = 81

9,373
139,658
139,658

265
2,843
4,265

9,638
142,501
193,923

42,494

2,128

224159
3Str202
424144
3934346

393,346

Fy = 82

114740
174,926
174,926

413
3721
Se582

8,429
71,82)
17,735

798
8,520
12,780

1i122

11,770
174655

22,489
272,760
318,678

91,085

4,554

264965

712,542

85,445

7974487

797,407

PROJECT= PCX PROJECT
TITLE= ‘MAIN SHELL

FY « 83

110348
169,085
169,085

63663
60,034
90,85}

55423
46,258
69,387

2,912
23,589
32,384

25,%4¢
296,966
360,97
23,799

1,1%

23,079
7054+%41
8%,713
790¢65%

7904654

FY = 84

5.106
76,679
76,079

69766
60,962

1,993

2,233
234963
35,9490

14,125
161,441
203,462

24,8119

1,243

24,4699
4154214
49,826
4654040

¥

465,040

DESIGN=TQ=COST=FACTOR » 0.00

FY = 88 FY - 8¢

tebnQ
240436
24,436

1,6%
28,436
24,438

19,824
68,69

84244
760949

76,740

PAGE 20

TOTAL

39,207
84,184
504,104

13,842
1244717
187,076 °

13,843
118,081
177,122

55304
56,912
85,349

1s122

11,770
17,688

73,310
895,644
1,051,406
102,109

9,110

114,726

G

2+253409%
270:372
205230447

- 35209967



-
190 , ;
?( ' DATE 19 NOV 77 PROJECT= PCX PROJECT DESIGN=TO=COST=FACTQR = Q.00 PAGE 2}
- W8S 1e%eldeled B TITLE= ORBITER INTERFACE STRUCTURES - - Tt T mem e e
i M .
% ELENENTS OF COST fy - 83 Fy - 82 FY = 83 FY = 84 FY = 89 FY » 86 FY = 87 - - PY = 88 -oo— TOTAL -
i - .
ENGRe  HOURS 3,%2 6,899 4,038 2,008 812 : RS Co- 174514 —
! i LABOR $ 59,634 182,721 604186 29,919 119 . 2604959
i . OVERHEAD s 59,034 192,721 60,166 29,919 T8l . 240,959 -
b uFGe HOURS ; s 2,181 1,931 ' 4,220
LABOR $ i Toubd 19,651 17,398 38,112
: . OVERHEAD s 1,595 29,477 26,097 N - STite®- -
! YOOLING HOURS » 21,824 13,727 35,551
! LABOR § 184,453 118,797 303,250
OVERHEAD: S : 276,680 178,196 454,076
.~ QeRA  HOURS 3,10 2 T ser22
i ' LABOR ' § 36,589 3,348 39,937
i . OVERHEAD s 54,884 5,022 : $9,%04
H I i B
TEST HOURS' 2,842 ' 24882
LABOR § . 29,813 29,833
‘ OVERHEAD. S, 44,720 94,720
; 7 OTHER'  HOURS
s LABOR S
‘ OVERKEAD $
. TOTAL  HOURS | 34962 34,688 20,958 3,939 812 63,859
LABOR § 594034 354,639 251+%62 47,317 7,110 672,07}
OVERHEAD 59,034 4834650 272,841 56,016 9,119 877,630
' MATERIAL & SUBCON. 18,380 39,124 35:524 19,362 1124390
]
: MATERIAL OVERMEAD 919 1,958 1,776 71 5,619
s
; TRAVEL
: OTHER 5,40 6,733 5,770 6,175 4,987 28,688
=
% SUBTOTAL ESTe. COST 142,407 883,552 517,893 129,838 23,205 ! 106964398
i G & A EXPENSE 17,009 1254966 624147 15,581 24785 203,568
;T‘? ' " TOTAL ESTe COSY 1590496 989,218 580040 1454919 25+9% 10099,%¢)
S  GRAND TOTAL . 159,495 989,018 5801049 145,419 25,999 -~ 1e899,943

[ A

S S
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OATE 19 NOV 77
WBS  1e%2,1,5

ELEMENTS OF COST
HOURS

LABOR S
OVERHEAD s

ENGR.

MFGe HOURS
LABOR §
OVERHEAD §

TOOLING WOURS
LABOR §
OVERHEAD s

QERA HOURS
LABOR. S
OVERHEAD s

TEST HUURS

LABJOR S
OVERHEAD s

HOURS

LABOR s
OVERHEAD §

OTHER ~

HOURS
LABOR S
OVERHEAD s

ToVaAL

MATERIAL & SUBCONe
MATERIAL OVERMEAD
TRAVEL

OTHER

SUBTOTAL Este CosY
G & A EXPENSE
TOTAL EST. CoST

GRAND TOTAL |

T FY = 83

T Ze2¥S
33+.G04
33,004

983
10,280
15,42C

3,195
43,284
48,424

5,499

275

24,250
1280732
189,608

1369340

1364340

-

PROJECTe PCX PROJECT

TITLE= MICROMETEOROID PROTECTION

FY = 82

1,847
27,520
27,520

o847
27,520
27,520

4,936

247

64733
663956

8,835
79,991

74994

FY = 83

20299
34,255

349255

2:290
34,255
34,255

43%61

248

5,770
79:%09
9,539

89,028 -

FY « 8%

40
74301
7.301

490
7,308
7,301

63178
294777
2,49
234270
23270

FY = &5

- 32

S84
SeBug

32
S.84)
Se88%

4,%7
160040
1:998
18,647

104647

AN D

DESIGN=TO=COST=FACTOR & 000 '

Fy = 87

PASE 22

Fy = 00 TOTAL

1070921
o 107,921

20
10,280
15,420

8422
118,201
1234348

15:3%

- 770 -

- 47,098
- - - -308:60

3694673
- 39202376

e 382,334

S ——— ) —— —— o ot Vo s i 4 o -——_—q. - --—,‘"”.—— -
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DATE 19 NOV 77

B80S 1.,%:3,1,.4

CLEMENTS ®F COST

ENGR .

HFG,

TOOLING

QERA

TESY

OTHER

TOTAL

MATERIAL § SUBCON.
WATERIAL OVERHEAD
TRAVEL

OTHER

SUBTOTAL EST. COST

HOURS
LABON S
OVERHEAD

HOURS
LABOR $
OVERHEAD

HOURS
LABOR S
OVERHEAD

HOURS
LABOR §
OVERHEAT

NOUKS
LABOR s
OVERKEAD

HOURS
LABLK S
OVERHEAD

HOURS
LABGR

OVERHEAD s

€ & A EXpENSE

TOTAL ESTe COST

SRAND TeYAL

rY. - 8]

19,877
220,773
220,773

123
o108

1,662

73
623
938

3e2
74556
72356
15,455
1 229,560
230,426
27,199
11348
1o782
30,495
520,78°
02.*95
583,284

583,204

i

PROJECT= PCX PROJECT
TITLE= INTEGRATION

Fy -~ 82

234479
347,837
349,837

1,976
17,834
26,736

2,358

2301184
30,4171

32
74356
7y.56
28,205
374,811
413,770
35,518
1,501
3,872
36,068
879,740
1C5:56°

988,3¢°

205,39"

FYy « 83

27,186
403,879
403,879

2,007
18,08)
27,128

Y]
L7
s92
243

2,667
37112

Jv2
74656
Tes56

29,892
432,006
442,663

5,582

270
3822

27+54)
11,995
109,439

150210439

198210924

FY - 88

16,307

243,094
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APPENDIX C

ERROR MESSAGES
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Error Code

ERROR MESSAGES

Reason for
Error

Correction

54

01

02

03

04

05

06

07

08

09
10

11

Invalid Transaction Type

Invalid Activity Code

Invalid Rate

Invalid Overhead Rate
Invalid Fiscal Year
Invalid WBS Number

Invalid - Must be
Numeric

Invalid Year

Invalid WBS Title
Invalid Category

Invalid Percentage
Factor

Invalid Fee Percentage

Invalid D-T-C Factor

Transaction Type Code must be a
10, 20, 30, 40 or 50,

Activity code on 20 card must be ENG,
MFG, TLG, QRA, TST,OTH, MAT or
GA.,

Labor rate on 20 card must be
numeric 99v99 (i.e., 12.50),

Overhead rate on 20 card must be
numeric 999v9 (i.e., 130,0),

Figcal year on 50 card must be
numeric 2 digit (i.e., '77', '78' etc.).

WBS number on 40 & 50 card must

be numeric with decimals (i.e. 1.5, 2).

Hours for each category on 50 card
must be numeric.

Years on 10 card must be numeric
4 digits(i.e. 1977, 1978, ect.)

Title must be present.

Category on 30 card must be MAT, TRV
or ODR,

Percentage factor on 30 card must be

numeric numeric v999 (i.e., 0.020)

Contractor Fee % on 10 card must be

numeric 2 digit.

Design to cost factor on 10 card

must be sumeric 3 digits maximum,

ex: 105 is 5% increase, :
095 is 5% decrease.
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Reason for

Error Code Error Correction
14 More-than-1-Type Only one 10 card allowed,
10 Card “
15 Excéssive Type 20 Card Only eight type 20 cards allowed.
16 Duplicate Act Code on An Activity code can only be used
20 Card once on 20 card.
17 Duplicate Act code on An Activity code can only be used
30 Card once on 30 card.
18 Duplicate WBS Number Duplicate WBS # with same FY
are not allowed.
19 FY on 50 card out of Fiscal year on 50 card does not
range match years on 10 card.
55
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APPENDIX D

SENSITIVE RUN PROCEDURE
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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, processing, control and
disposition of computer jobs, program card decks, and printed materials
which pertain to sensitive SEB information processed through the Computer
Services Office.

INPUT
Input data will be punched and controlled by the requesting activity.

SCHEDULING COMPUTER TIME

The office requiring sensitive computer runs must contact Mr. C. L. Cozelos,
AT123, 453-3347, or Mr. J. T. Felder, AH21, 453-3341, An approximate
""Start Time'' will be agreed upon for starting the sensitive run. In the event -
that there is a priority problem, the requesting activity will contact Mr,
Clayton McGee, or Mr, John D, Gibbons, AH32, 453-4181, for establishment
of priority and definite ""Start Time,"

DELIVERY TO COMPUTER

The requester will be responsible for the delivery of all necessary program
decks, data, and any other material required for processing of sensitive
material to the U-9300 remote terminal in Building 4610, Room 303, The
requester is to remain at the remote site until the completion of the sensitive
run,

COMPUTER PROCESSING

The requester, upon arrival at the U-9300 remote terminal, will inform the
operator that he has a sensitive run. The operator will place an opaque mask
over the printer, The operator will remain in the remote terminal room to
operate the U-9300 and assist the requester. The operator must not handle

the computer printout or otherwise read any of the sensitive data of information.
The operator will contact the central computer room and arrange to expedite
execution of the sensitive computer job. The mass storage files used in
processing of the sensitive run can only be accessed by the requester through
the use of read and write security keys which are changed by the requester

for each sensitive run., Upon completion of the job, all mass storage files

58
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will be cleared by "FASCLR'" and the requester is responsible for assuring
that all input material, printouts, and printer ribbons are removed from
the terminal area.

In case of emergency program debugging during a production run of

sensitive material, contact Mr. Clayton McGee or Mr, John D, Gibbons,
AH32, 453-4181, who will contact contractor programmer personnel for
corrective action. All reproduction of sensitive outputs will be the responsi-
bility of the requesting activity.

Storage and transportation of sensitive information will be the responsibility
of the requesting activity. '

Yl e

/John C. Lynn
Director
Computer Services Office
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APPROVAL

PACE 11
PRICING AND COST ESTIMATING HANDBOOK

Prepared by
Systems Analysis and Integration Laboratory
and
Computer Services Office

The information in this report has been reviewed for security classifi-
cation. Review of any information concerning Department of Defense or Atomic
Energy Commission programs has been made by the MSFC Security Classifica-
tion Officer. This report, in its entirety, has been determined to be unclassi-
fied.

This document has also been reviewed and approved for technical
accuracy.

' ///Lé Zm
/

NC, L
rector, Computer Services Office

Y

H, E. THOMASON
Director, Systems Analysis and Integration Laboratory
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