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INTRODUCT ION

This document summarizes results from the study effort for
Contract NAS9-16410 "Life Cycle Cost Analysis of Shuttle-Derived
Launch Vehicles", Thils study was performed for the Lyndon B.
Johnson Space Center (JSC) of the National Aeronautics and Space
Administration (NASA) by GCON, Incorporated.

In accordance with |tem MA-857T of Data Requirements LIst No. T=-
1681, thls Final Report summarizes the results of all study
efforts associated with ECON's Independent assessment of |ife
cycle costs for Shutftle-Derived Launch Vehicle (SDLV) concepts.
The report Is organfized in two volumes. Volume |, the Technical
Report, Is organlized as follows:

. Section 1 summarizes the study background, ground rules
and assumptlons, I+ also Includes the SDLV Work
Breakdown Stfructure.

. Sectlon 2 discusses the approach used In deriving SDLV

costs, Including calibration factors and historical
data used.

° Section 3 presents a summary of study findings. It
Includes SDLVY cost estimates and SDLV/STS cost
comparisons.

° Sections 4 through 7 comprise comprehensive reports of
SDLV lite cycle cost estimates. These costs are
reportsd in NASA/JSC standard reporting formats.

® Appendix A presents supporting data. It includes
detalled rardware cost estimates (below subsystemn
level) that were derived using the RCA PRICE 84 cost

model .
Volume 11, the Executive Summary, presents a digest of study
approach and findings. The contents of Volume || were briefed

orally at Johnson Space Center on July 22, 1982.
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1. BACKGROUND

OBJECTIVE

This study, which ECON began in August 1981, had the followling
obJectlives:

. Parform an Independent assessment of SDLV development,
productlion and operations costs. This assessment was
to be performed usling only the design, performance and
programmatic¢ definition of the Shuttie-Derived Launch
Vehicle concepts as establlished by Martin Marlietta and
Reckwel|l International, the two contractors performling
SDLV conceptual studles under separate contract to
NASA.

° Evaluate the relative [ife cycle costs of space
transporation systems using the Shuttle alons In
comparison to a mix of Shuttle and SDLV vehlcles.
These results were to be tested agalinst a range of
misslon activity levels.

. Calculate and compare the costs for alternative SDLYV
concepts.

GROUND RULES AND ASSUMPTIONS

The followling ground rules and assumptions were observed In this
study.

Estimating Ground Rules, All costs were estimated In constant
1982 dollars. The values presented assume typical fee l|evels for
a prime contractor. Government program-management and support
costs were estimated for every phase of the SDLV |ife cycle (See
Sectlon 7); however for comparablliity with Shuttle costs, only
those Government costs attributable to cost-per=flight values
were Included In the evaluation.

Econqmic Analysis Guidelinas. For purposes of analysis, Shuttle
acquislition costs were always considered sunk. Acqulsition was

T T B A e
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defined as including: 1) Design, Development, Test and Evalua-
tion (DDT&E) phase activities through Shuttle iInitlal operational
capabllity, and 2) Production of a four-Orbiter fleet. The
productlion costs of Orbiters five and beyond were included In
comparative assessments.

For the SDLV, acqulsitlion costs were kept separate but were not
consldered sunk in thoge evaluations of transportation costs that
were performed at wvquul misston capabi!lty. I+ Is only
appropriate to sink SDLV acqulsition costs In evaluations where
some totally new misslon capability would be introduced.

Revelopment Program Assumptlions. I+ was assumed that the DDT&E
phase of the SDLV program would culminate with a demonstration
flight. Productlion costs for thils first fllight articie were
Included In the DDT&E costs, as were costs for launch, mission
control and recovery assoclated with the first mission. I+ was
also assumed that post=-f!light refurblishment of the reusable
Propulsion/Avionlcs Module would take place as part of the DDT&E
program.

For test=-flight launch, the SDLV program was charged the average
cost of one External Tank and a pair of Solld Rocket Booster's
priced as of calendar year 1990. Kennedy Space Center (KSC)
launch-operations costs were likewlse assessed at values typical
of the first launch date, as were Johnson Space Center flight
operations costs.

Cost Assumptlions, |+ was assumed that the reusable
fleet of Propulsion/Avionics Modules would comprise four
vehlicles. Two P/A Modules would be permanently assigned at
Kennedy Space Center, one wouid be permanently assligned at
Vandenburg Alr Force Base, and one would serve as a backup unit
for elt+her slte. Three P/A Modules would be manufactured during
The Production phase and one would be the DDT&E unit refurblished.

Recurring Cost Assumptions, |+ was assumed that hardware common
to both Shuttle and SDLVY would be charged at 1+s projected
cumulative average price over the 1983~2000 t+ime period. This
hardware == which Includes the External Tank (ET) and the Solid
Rocket Boosters {SRBs) -- |s estimated on the basis of total
number of flights In 1983-2000 portion of the mission model; SRB
costs Iinclude refurblishment of recovered hardware. Launch and
flight operations common to SDLV and Shuttie were also allocated
on an average-cost-per-f|light basis.
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WORK BREAKDOWN STRUCTURE

The Work Breakdown Structure (WBS) used In this study Is based on
the modular WBS concept that was developed by the Space Systems
Cost Analysis Group to replace MIL-STD-881A. This WBS, shown In
Flgure 1, conforms to the architectural philosophy formulated by
the Group. This philosophy mandates that space system WBS have
the followling attributes:

L] Be end-term oriented;

. Be universal (l.e., equally applicable to all phases of
the system's |Ife cycle);

e Be modular (l.e., allow for growth and/or greater depth
of reporting); and

. Keep separate the costs for hardware, software,
services, facilitles (these costs are generated by

different estimating techniques).

The level 2 structure of the SDLV study WBS reflects the major
end [tems and services that make up the reference vehlcle
concepts. These Include the existing Shuttle External Tank and
Solid Rocket Booster; the SDLY Propulsion/Avionics and Payload
Modules; and all the services needed fto launch, operate and
manage the SDLV system. Note that ablock was held In reserve at
level 2 for upper stages. WBS 1.9 covers Integration of the SDLV
system by a prime contractor, and also accumulates management and
Institutional costs Incurred at NASA centers and NASA
Headquarters in support of SDLV.

Levels 3 and 4 of the WBS Indicate the depth and nature of costs
belng estimated. In some cases, particularly In the SDLV-
pecullar modules, costs were estimated at WBS level 5 and have
been summed for reporting purposes at level 4.
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2. TECHNICAL APPROACH

OVERV IEW

To preserve the Independent assessment character of Its analyslis,
ECON excluslively used parametrlic and other hlistorically=~based
techniques to estimate SDLV [ife cycle costs. The overall flow
of this analysls Is summarized In Figure 2, Four types of
activity are reflected In this figure:

d Data Base Preparatlon: This involved collection and
normalization of a NASA-supplied technical and cost
data base from historlical space programs. Data were
collected In the areas of hardware, software,
operations and facll|i+fes.

* Cost Estlmating: This Involved callbrating cost models
from the historical data base and projecting estimates
for the SDLV concepts. Costs were estimated using
separate tools for each class of end item. SDLV
hardware development and productlion costs were
estimated using the RCA PRICE 84 model, as callbrated;
SDLY software costs were estimated using the PRICE 'S!
model, alsc as callbrated from the data base. SDLV
facllity costs were estimated by analogy to exlIsting
Shuttle facilltles. SDLVY operatlions costs were
estimated by analogy to Shuttle and expendable launch
vehlicle (ELV) operatlions.

] Cost Accumulatlon: This Iinvolved calculating and
summing costs In the quantities required to accomplish
the varlous levels of mission activity. Nonrecurring
costs (il.e., DDT&E and reusable fleet production) were
summed manually. Recurring costs were calculated usling
ECON's Shuttle Cost and Price Model (SCP) with two
separate sets of inputs, one set belng an ECON
Independently-assessed data base.

o Cost Comparlson and Evaluatlion: This 1Involved
calculating costs for equal-capabliilty alternatives to
the SDLV. Mission scenarios were evaluated Iin which
Increased numbers of Shuttie fllghts were substituted
for SDLV fllights of grater single~launch capabl|lty.

P S
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FIGURE 2

SIMPLIFIED STUDY LOGIC
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Recurrling costs for these all-Shuttle scenarlios were
estimated using SCP.

The following sectlons explain In greater detall some of the
models and techniques used In the study.

HARDWARE COST ANALYSIS:

Using the PRICE 84 model, ECON estimated hardware costs for those
elements unique to the SDLV (Payload and Propulsion/Avionics
modules) as well as for the Shuttle/SDLV common External Tank and
SRB. PRICE 84, a general-case simulation model, estimates
deveiopment and production costs at any desired level of hardware
Indenture. Cost drivers In the PRICE 84 model include size,
complexity, quantity, state of the art, and schedule. Of these,
Inherent complexity of t+he product (which RCA calls manufacturing
complexlity) is the key variable. There are three ways to obtaln
values for this varliable:

. Calibrated values as derived from actual costs of
similar hardware (preferred method),

° RCA suppliled tables (of particular use In electronic
hardware), and

. Calculated values derlived from emplirical relationships.

ECON used all +hree methods in thls study. Following 1s a
discussion of the calibration and calculation methods.

Callbration of PRICE 84 Complexity VYariables. As part of this
study, ECON performed a PRICE model callibration exerclse using
the data base supplied by NASA. The objective was to derive the
manufacturing complexity values (for structures or electronics)
of the defined hardware. The resulting variables were used, iIn
combination with prior ECON calibrated values, to estimate SDLV
hardware costs.

An example of the calibration process Is shown In Figure 3., As
recommended by RCA PRICE Systems, the callbration was made on the
recurring production costs of the reference system (in this case
the |ightwelght ITquid oxygen tank of the Shuttle ET).
Quantities, schedules and deslign descriptors were set up In a
data flle and then the file was Tterated in PRICE with varying
values of structural manufacturing complexity (MCPLXS) until the
estimated recurring production costs closely matched the costs
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actually experienced. In the example, the reference costs were
for the best avallable data point, which is ET=-8, the first
l1ght=weight tank. Separate "sanity checks" were also made of
the sustalinling management and engineering costs to see whether
they were of +the proper relattve magnitude. Where several
sources exlsted for callibrating a single generic Iitem, the
cal ibrated values were compared and any differences were explored
by examining the end [tem for potential cost driving differences
In deslign or process. |In the example, differences between MCPLXS
values of 6.6 for ET LOX tankage and 6.3 for Saturn S-1| tankage
appear to arise from the relative simpilcity of the S~I11| tank
shape and its slosh baffle design.

Results of the hardware callbration efforts conducted in this
study are summarlized In Tables 1, 2 and 3. Note that the levels
at which the data base allowed calibration to take place ranged
from component to subsystem level. |In general, ECON used the
component-level MCPLXS values In I+s analysis but tended to use
the subsystem=-level variables as check values.

Calculation gof the Complexity Varlables. For complex
Propulsion/Avionics Module structures, ECON used a speclal
equatlion derlved by RCA to calculate MCPLXS. This equation
relates the design, material, tolerances and Intended appllication
of a structure In a single expression of the form:

McPLxs = A 1 + .06 (C-DO
B

WHERE :
= (4.3 PLTFM +32) (np <04y
= (1.35 PRECI <081y (M| -024,

4 For space systems, 3 for all others

o (@] 5] 2>
1]

= Measure of assembly tolerance (range t to 5)
Ml = Machinablil+y Index
NP = Approximate number of parts [n assembly
PLTFM = PRICE mode! varlable called Platform
PRECI = ?os:)demandlng fab tolerance (thousandth of an
nc

ECON used this equation to derive MCPLXS values for P/A Module
thrust structure, body structure and internal structure. The
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TABLE 1

HARDWARE CALIBRATION RESULTS

1. LIQUID PROPULSION MODULES

ITEM CALIB. SOURCES

LIQUID HYDROGEN TANKAGE

2014 ALUMINUM, INTEGRAL RIBS S-11
& STRINGERS
2219 ALUMINUM, INTEGRAL STRINGERS ET

LIQUID OXYGEN TANKAGE

SIMPLE ELLIPSOIDAL SHAPE S-11

COMPLEX OGIVE SHAPE ET
INTERTANK

SIMPLE CYLINDER S-11

CYLINDER WITH SRB ATTACHMENTS ET

THERMAL PROTECTION

FOAM ONLY S-11
FOAM PLUS ABLATOR ET
SEPARATION ET
PROPELLANT SYSTEMS ET

ELECTRICAL POWER ET

MCPLXS

REMARKS

6.75

6.60

6.30
6.60

5.90
6.60

6.40

7.85

5.90

6.75

7.80

SIMPLE SLOSH BAFFLE
COMPLEX SLOSH BAFFLES

VIO

RTINS
R

B oy

ALITYND ¥ood H0

APPLIED ONLY TO LH, TANK
APPLIED TO ALL EXTERIOR SURFACES

¥



TABLE 2

HARDWARE CALIBRATION RESULTS

2. SOLID ROCKET BOOSTERS

It

ITEM CALIB. SOURCES MCPLXS REMARKS
MOTOR CASE STS/SRM 5.65
NOZZLE STS/SRM ' 6.00
PROPELLANT STS/SRM 3.70
INSULATION/LINER STS/SRM 4,70
ELECTRICAL/INSTRUMENTATION . STS/SRB 8.15
THRUST VECTOR CONTROL STS/SRB 8.15
BOOSTER STRUCTURES ‘ STS/SRB 6.75

(NOSE, SKIRTS)

RECOVERY STS/SRB 5.95

ALIVNO ¥00d 40
gl F9Yd TUNIONO



A

TABLE 3

HARDWARE CALIBRATION RESULTS

3. PROPULSION/AVIONICS MODULE

REMARKS

ITEM CALIB. SOURCES MCPLXS

RE-ENTRY STRUCTURES ORBITER (BODY) 8.75

THERMAL PROTECTION ORBITER (IEPS) 8.74

LANDING AND HYDRAULICS ORBITER (LANDING, 8.23
HYDRAULICS, &
SURFACE CONT.)

PROPULSION LESS MAIN ENGINE ORBITER (OMS, ACS, 8.99
SSME FEED)

AVICNICS PLUS POWER DIST. ORBITER (AVIONICS, 9.15
POWER CONTROL/DISTRIB.)

CRYOGENIC ENGINE SSME 8.98

ALITYnd Ho0od 40
Sl 39vd TYNIBIO

OMS, ACS COST BREAKOUT NEEDED

PCWER DIST. SYS. COST BREAKOUT
NEEDED



detalled PRICE reporting forms In Appendix A list the full set
of Input variables (and output costs and schedules) for the
Propulsion/Avionlics Module.

SOFTWARE COST ANALYSIS

ECON used the PRICE 'S' mode! to predict the cost of SDLV
computer program development and modification. PRICE 'S', |ike
PRICE 84, is a general case model with calibration capability.
The technica! parameters are changed; size, for example Is
measured In terms of machlne-executable Instructions rather than
welght. However, the programmatic varlables such as schedule are
the same, and the model methodology Is simllar.

The Shuttlie-Derived Launch Vehicle by definitlon draws heavily on
the exlIsting base of Space Shuttle software. Factors driving the
SDLV software costs are as follows:

PRICE 'S!
DRIVER QUANTIFIER EVALUATION FACTORS
How Big? No. of Machine lnstruc. Shuttle Actual Sizes
How New? Percent New Deslgn Modifty Shuttle Or Bulld
Percent New Code New?
How DIfflcult? (Table Lookup) ExlIsting Contractor?
. Existing Machine?
What Kind of (Table Lookup) Fitght S/W Heavily Real
Software? Time; Ground S/W More
Data Base, String
Manipulation
What Uftllization? Percent of Computer Flight S/W Typically
.90 to .95
Memory/Speed Used Ground S/W In Non-

Sensitive Range

A key effort in the software cost analysis was to establish a
data base for Shuttle software, and to calibrate PRICE 'S! so as
to reproduce these costs. Data on the size of STS computer
programs was obtalned for the following elements:

] Orbiter avionics, primary flight software

° Orblter avionics, backup fllght software

13
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) Space Shuttle Maln Englne (SSME) control fllight

software
° Misslon control ground software
° Misslon deslign software ‘
U] Launch Processing System (LPS) ground software

Corresponding software development cost data (in real-year
dollars) were obtalned for most of these [tems and Iterative
PRICE 'S' runs were made to match these real year costs by usling
reasonable combinatlions of model variables.

With these callibratlion data files In place, ECON proceeded 10
estimate SDLV software costs. For SDLV software based on Shuttle
programs, the PRICE 'S'" files were updated with revised values
for the followling parameters:

° Percent new design and code (t+o account for salvagling
of exlsting code)

. Complexity of development (to account for rework of
famillar software)

° Start date and year of economics (1982).

RECURRING COST CALCULATION

Most recurring-production and recurring-operations costs for SDLV
were calculated using a subroutine of ECON's Shuttle Cost and
Price (SCP) model. Thils subroutine, called Shuttlie Cost Model
(SCM), simplifles the full SCP model simulatlion of STS payloads
and operatlons In order to qulickly analyze cost streams and
measure cost/rate sensitivities. The SCM subroutine of SCP
currently operates with 70 cost algorithms of four general types,
each wlth unlique constants that -- taken together =-- represent a
default data base. Thls default data base compi!ses a set of
equations that will simulate, In SCM, recent NASA Program
Operating Plan cost estimates and cost data streams for the Space
Shuttle system. The default data base may be overriden In any of
the 70 Iindlividual cost elements.

The four types of costing algorithms In SCP, shown graphicaily in
Flgure 4, are as follows:

1) Flat annual cost plus cost per flight: The annual cost

14
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FIGURE 4

TYPES OF SCP COMPUTATIONAL ALGORITHMS
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may be specifled by year.
2) Annual cost based on actlivity level.

3) Cost Improvement (learning) curve projected from some
first-unit cost: El+her t+he Crawford (unit) or Wrlght
(cumulative average) curve may be speclified.

4) Fixed fraction of other speciflied costs.

The SDLV recurring costs were calculated In SCM using both the
default (POP 81-2) data base and a modifled data base that
resulted from ECON's independent assessment of the POP 81=-2
values. Thls Independeni assessment, which drew revised
equations from the hardware and software cost analyses Just
described, Incrased the External Tank, SRB, SSME, Flight
Operatlions, and Launch Operations costs. The effect of these
changes is Illlustrated in Section 3.

In order to estimate costs for SDLV recurring production and
recurring operticns, ECON had to correlate the 70 cost elements
in SCM To The SDLV Work Breakdown Structure to determine the
applicabliity of each element. Certain of Tthese elements proved
to be Shuttle unique (e.g., crew equipment and training) and so
were excluded from the SDLV cost estimates. The results of this
correlation are shown In Table 4.

The SCM model appllies the cost data base, as modifled, to a
flight activity model specifled by the user. The model simulates
procurement of hardware, flight and ground operations, and
program management and support activities over the specifled span
of activity. ECON exercised the SCM model at a number of miIssion
activity levels to encompass the range of STS and SDLV Iife cycle
costs.,
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DISPOSITION OF SCP-GENERATED COSTS IN SDLV ESTIMATES

TABLE 4

APPLICABILITY TO SDLV

COST USED USED FOR NOT COSTS SHARED BETMWEEN STS SDLY
NUMBER COST_CATEGORY DIRECTLY REFER:NCE APPLICABLE AND SDLYV TRANSPORTATION SYSTEMS WBS NO.
£l ORBITER SPARES X 1.3.4
€2 ORBITER RECURRING SUPPORT X 1.3.3.1
E3 FIELD SUPPORT, JSC X

E4 REPLACEMERT GFE X

ES FLIGHT DESIGN, PHASE 1 X 1.8.2.1
€6 FLIGHT DESIGN, PHASE 2 X AVERAGE COST/FLIGHT 1.8.2.1
E?7 MCC OPERATICNS X PRORATA ANNUAL COST 1.8.3.1
£8 ORBITER FLIGHT SOFTWARE X PRORATA ANNUAL COST 1.3.2.1
€9 SIMULATOR OPERATIONS X

E10 CREW OPERATIONS X

Ell ENGINEERING SUPPORT X 1.3.3.1
E12 ORBITER ANALYTICAL INTEGRATION, RECURRING X AVERAGE COST/FLIGHT 1.4.2.2
£13 ORBITER ANALYTICAL INTEGRATION, SUPPORT X PRORATA ANNUAL COST 1.4.2.2
Ei4 NOT ASSIGNED

E15 PROGRAM MANAGEMENT, JSC X PRORATA ANNUAL COST 1.9.3.1
£16 PROGRAM SUPPORT, JSC X PRORATA ANNUAL COST 1.9.3.2
E17 DIRECT CIVIL SERVICE & RELATED COSTS, JSC X PRORATA ANNUAL COST 1.9.3.2
E18 INDIRECT CIVIL SERVICE & RELATED COSTS, JSC X PRORATA ANNUAL COST 1.9.3.2
E19 PROPELLANTS, KSC X AVERAGE COST/FLIGHT PLUS PRORATA 1.6.4.1

’ ANNUAL COST
E20 GSE SPARES, KSC X PRORATA ANNUAL COST 1.6.5..
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TABLE 4 (Cont'd)

DISPOSITION OF SCP-GENERATED COSTS IN SDLV ESTIMATES

APPLICABILITY TO SDLV

A A G o SR S R I e B L A i i L i e i

cosT USED  USED FOR NOT COSTS SHARED BETWEEN STS SOLY
NUMBER COST CATEGORY DIRECTLY REFERENCE APPLICABLE AND SDLV_TRANSPGRTATION SYSTEMS WBS NO.
E21 VEH. GROUND OPS., BASE, ETR X PRORATA ANNUAL COST 1.6.5.2
E22 VEH. GROUND OPS., VARIABLE, ETR X AVERAGE COST/FLIGHT 1.6.5.2
E23 GROUND SYS. OPS., BASE, ETR X PRORATA ANNUAL COST 1.6.5.3
E24 GROUND SYS. OPS., VARIABLE, ETR X AVERAGE COST/FLIGHT 1.6.5.3
£25 SUSTAINING ENGR'G., ETR X PRORATA ANNUAL COST 1.6.4.2
£26 LOGISTICS SUPPORT, ETR X PROKATA ANNUAL COST 1.6.5.4
E27 PROGRAM MANAGEMENT, KSC X PRORATA ANNUAL COST 1.6.4.1
& g8 PROGRAM TANAGEMENT, KSC X PRORATA ANNUAL COST 1.6.4.3
£29 LIQUID HYDROGEN PLANT X PRORATA ANNUAL COST 1.6.5.1
E30 DIR. CIVIL SERVICE & RELATED COSTS, KSC X PRORATA ANNUAL COST 1.6.4.3
E31 IND. CIVIL SERVICE & RELATED COSTS, KSC X PRORATA ANNUAL COST 1.6.4.3
£32 IND. OPERATIONS OF INSTALLATION, KSC X PRORATA ANNUAL COST 1.6.5.5
E33 PROPELLANTS, VAFB X AVERAGE COST/FLIGHT 1.7.5.1
£34 GSE SPARE3, VAFB X PRORATA ANNUAL COST 1.7.5.3
E35 VEHICLE GROUND OPS., WTR X AVERAGE COST/FLIGHT PLUS PRORATA 1.7.5.2
ANNUAL COST
£36 SUSTAINING ENGR'G., WTR X PRORATA ANNUAL COST 1.7.4.2
E37 LOGISTICS SUPPORT, WTR X PRORATA ANNUAL COST 1.7.5.4
£38 NOT ASSIGNED
£39 IND. OPERATIONS OF INSTALLATION, VAFB X PRORATA ANNUAL COST 1.7.5.5
E40 PROGRAM MANAGEMENT, VAFB X PRORATA ANNUAL COST 1.7.4.1
£41 PROGRAM SUPPORT, VAFB X AVERAGE COST/FLIGHT PLUS PRORATA 1.7.4.3
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COST
NUMBER

COST CATEGORY

TABLE 4 (Contd)

DISPOSITION OF SCP-GENERATED COSTS IN SDLV ESTIMATES

APPLICABILITY TO SDLV

USED

USED FOR

NOT

DIRECTLY REFERENCE APPLICABLE

COSTS SHARED BETWEEN STS
AND SDLV TRANSPORTATION SYSTEMS

SDLY

E42
E43
E44
£45
E46
E47
E48
E49
E50
51
E52
ES3
ES4
ESS
ES6
ES7
E58
ES9
E6O
E61

E62

DIR. CIVIL SERVICE & RELATED COSTS, VAFB
IND. CIVIL SERVICE & RELATED COSTS, VAFB

EXTERNAL TANK ASSY., INCR IIA
EXTERNAL TANK ASSY., INCR IIB
EXTERNAL TANK MAT'L, INCR II
EXTERNAL TANK ASSY., INCR III
EXTERNAL TANK MAT'L, INCR III
EXTERNAL TANK PROJECT SUPPORT
NEW/REUSABLE HARDWARE, THIOKOL
EXPENDABLE HARDWARE, THIOKOL
PROJECT SUPPORT THIOKOL
NEW/REUSABLE HARDWARE, LABOR, THIOKOL
REFURB. LABOR, THIOKOL
NEW/REUSABLE HARDWARE, USBI
EXPENDABLE HARDWARE, USBI
PROJECT SUPPORT, USBI

SRB SUBASSY. LABOR

REFURB. LABOR, USBI

SRB KSC LABOR

SRB PROJECT SUPPORT

MAIN ENGINES

X
X

SC D DC B D D K D ¢ D P > XX > X

>

PRORATA ANNUAL COST
PRORATA ANNUAL COST

AVERAGE COST/UNIT

AVERAGE COST/UNIT

PRORATA ANNUAL COST
AVERAGE COST/UNIT

AVERAGE COST/UNIT

PRORATA ANNUAL COST
AYERAGE COST/UNIT

AVERAGE COST/REFURBISHMENT
AVERAGE COST/UNIT

AVERAGE COST/UKIT

PRORATA ANNUAL COST
AVERAGE COST/UNIT

AVERAGE COST/REFURBISHMENT
AVERAGE COST/UNIT

AVERAGE COST/FLIGHT PLUS PRORATA
ANNUAL COST

PRORATA ANNUAL COST

WRS NO.

1.7.4.3
1.7.4.3
1.2.1.1
1.2.1.1
1.2.1.2
1.2.1.1
1.2.1.2
1.2.2
1.1.1.1
1.1.1.2
1.1.4.1
1.1.1.1
1.1.3.1
1.1.2.1
1.1.2.2
1.1.4.2
1.1.2.1
1.1.3.2
1.1.3.2
1.1.4.3

1.3.4
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TABLE 4 (Contd)

DISPOSITION OF SCP-GENERATED COSTS IN SDLV ESTIMATES

APPLICABILITY TO SDLV

cosT USED  USED FOR KOT COSTS SHARED BETWEEN STS SOLY
NUMBER COST CATEGORY DIRECTLY REFERENCE APPLICABLE AND SDLV TRANSPORTATION SYSTEMS WBS NO,
£63 NOT ASSIGNED
E64 PROGRAM MANAGEMENT, MSFC X PRORATA ANNUAL COST 1.9.4.1
E65 PROGRAM SUPPORT, MSFC X PRORATA ANHUAL COST 1.9.4.2
£66 DIR. CIVIL SERVICE & RELATED COSTS, MSFC X PRORATA ANNUAL COST 1.9.4.2
E67 IND. CIVIL SERVICE & RELATED COSTS, MSFC X PRORATA ANNUAL COST 1.9.4.2
E63 MNASA HQ COMTRACT ADMIN. X FLAT PERCENTAGE OF ALL OTHER DIRECT COSTS 1.9.2.1
E6S HQ DIR. & IND. CIVIL SERVICE & RELATED COSTS X PRORATA ANNUAL COST 1.9.2.2
E70 0STDS NETWORK SUPPORT X AVERAGE COST/FLIGHT PLUS PRORATA 1.8.3.2
ANNUAL COST
£71 0STDS DIR. & IND. CIVIL SERVICE &
RELATED COSTS X PRORATA ANKUAL COST 1.8.3.3
E72 DFRC R&D X 1.8.4.1
E73 DFRC DIR. & IND. CIVIL SERVICE &
RELATED COSTS X 1.8.4.2
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3. SUMMARY OF RESULTS

SUMMARY OF THE ANALYSIS

ECON accomplished this analysis of Shuttle Derived Launch Vehicle
|ife cycle costs using the methodology described in Section 2.
The |ife cycle costs covered all phases of SDLY I|ife == including
the DDT&E, Production and Operations phases -- and all types of
and items, Including hardware, software, services and faci|itles.

The analysls covered two SDLV concepts and selected alternatives.
The reference concept analyzed In thls report is shown in Figure
5. This SDLY conflguration, developed in a parallel study by
Martin Marletta, Is described more fully In the Phase || Final
Report for Conitract NAS8-34183%, Figure 5 shows the major
elements of thls concept, namely:

® An ExTeirna ank ldentics! +o the |ightwelght verslon
used on operational Space Shuttle missions.

hd A pair of Solid Rocket Booster assembllies, also
ldentical to those flown on operational Shuttle
missions. Each SRB consists of a Solld Rocket Motor
(SRM) manufactured by Thiokol, and recovery and
auxillary hardware manufactured by Unlted Space
Boosters Inc. (USBI).

e A Payload Mcdule, analogous to the shroud on an
expendable launch vehicle, to protect and carry the
SDLV system payloads to orbit. The Payload Module Is a
completely new design.

o A reusable Propulsion/Avionics Module to house costly
englnes, avionics, and propulsion systems throughout
ascent and deployment, and also to recover those Items
after the mission. The P/A Module uses Orbiter
hardware and software to the maximum extent, but omits
all manned mission equipment. In this most recent
Martin stwdy configuration, the P/A Module is desligned
to fly a Iifting reentry trajectory rather than the
ballistic reentry studied eariler. A weight summary
for the reference P/A Module configuration Is presented
in Table 5. These welights were used In the cost
analysis.

¥Shuttle Derlved Vehicles Technology Requirements Study, MMC-SDV-
DR-6-2
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REFERENCE CONFIGURATION

FIGURE 5§
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APY

'{E

APU FUEL TANK

AVIOKICS BAY

SN

TABLE 5

e
"“‘:: i MAJOR ELEMENT WEIGHTS
PAYLOAD BAY 128 ’DM::QLONG), m “00“"-7 INERT Low
7 CARGO CARRLER 289,397
.... ,,d o PAYLDAD 147,687
1 7 » o P/LMODULE . 47555
P o P/AMODULE 45,992
'/ _t ,'_ = S LTl inG vian o SSME 0976
' —Ta I LR R 0830 | 1,642,298
_ I Y Y R R N RN
T . SR8 00420 | 2514420
EXTEARAL TANK = mnd GLOW 4,046,112
Top view OMS TANK -
APU WATER TANK X

SSME {3)
OMS ENGINE (2)

P/A MODULE WEIGHT SUMMARY

ITEM WEIGHT
(L8)
STRUCTURE (16,586)
THRUST STRUCTURE 3,496
BODY (SHELL) . 3,519
WING -
TPS . 5,295
INTERNAL STRUCTURE 4,276
LANDING AND RECOVERY { 6,706)
PARACHUTES 3,485
LANDING GEAR/LEGS (4) 3,221
PROPULSION ( 4,845)
RETRO ROCKET MOTOR 1,320
HELIUM TANKS (MPS) 1,275
OMS SUBSYSTEM
ENGINES (2) 598
HEL IUM TANKS (2) 558
PROPELLANT TANKS (4) 1,040
MISC. 54
SSME (3) (20,976)

ACTIVE THERMAL CONTROL SYSTEM ( 1,126)
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ITEM

WEIGHT
(L8)

RCS SUBSYSTEM

PRIMARY THRUSTERS
VERNIER THRUSTERS

MATN FEED SUBSYSTEM
AUXILIARY SUBSYSTEM

POWER

APU (HYDRAULIC)
FUEL CELLS (2)

FUEL CELLS TANKS (2)
CABLING

BLACK BOXES

MISC.

AVIONICS

BLACK BOXES
ANTENNAS (4)
CABLING

P/A MODULE DRY WEIGHT

(9,957)

551
38
241
4,193
4,934

( 3,272)

1,225
400
294
428
443
482

( 3,500)
1,425

4
2,071

66,968

sn
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The followlng paragraphs summarlize some key results of the
hardware and software cost analyses that were [ncorporated Into
the life cycle cost estimates.

Hardware Costs. The development and production costs for P/A
Module hardware are summarized In Table 6. These costs, which
were estimated using the PRICE 84 model, assumed that +the
structures and thermal subsystems of the P/A Module would be all-
new designs. All other subsystems were considered to be
repackaged from exlsting hardware; however, the overall module=-
level design Integration was considered to represent an all-new
configuration. Note that the costs given In Table 6 are not the
total P/A module cost, Just the hardware portion. For a full
breakdown of these PRICE hardware model estimates see Appendix A.

Hardware costs for the Payload Module, also estimated using PRICE
84, were projected for three production quantitles representing
three mission activity levels. Following is a summary of Payload
Module hardware costs:

COST ($ Miliions, 1982)

DDT&E Average Unit Productlion
Phase Qty = 92 Qty = 134 Oty = 167
240,759 20.039 18.352 17.463

The DDT&E costs assume that the Payload Module Is an ail-new
design. See Apppendix A, section A.2, for detalled Payload
Module PRICE 84 runs (for a quantity of 134 units).

Software Costs. The development costs for SDLV system computer
programs are summarized In Table. 7. These costs, which were
estimated using the PRICE 'S' model, assumed the program sizes
and percent-new values shown on this table. 1In the life cycle
cost analysis, ECON used the Martin assumption that P/A Module
flight software would be a new computer program rather than
modified Orbiter software. However, in a separate trade study
ECON concluded that a savings of $21 mililon could be effected by
modifying Orblter software, provided that the Orbiter software
contractor would do the modiflication; these savings would pnot
apply If a new contractor were to do the modification.
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TABLE 6 ‘

PROPULSION/AVIONICS MODULE HARDWARE COSTS

ESTIMATED COSTS (SM 1982)

DOT & E PRODUCTION TOTAL
cosT €OST (3 UNITS)  ACQUISITION COST
129.5 . 49,0 178.6
251.6 164.6 416,1
210.4 113.9 324.3
236.0 429.0 665.0
149,2 171.4 320.6
76.1 19.3 © 95.4
27.2 36.3 63.5
34,5 45,2 79.7
10,5 14,2 4.7
17,6 18.9 36.5
63.3 30.0 93.3
1205.9 1091.8 2297,70
TABLE 7

SOFTWARE ACQUISITION COSTS

Was # WBS IDENTIFICATION
L3.1.1 INTEG/ASSY/TEST
1.3.1,2 STRUCTURES
1,3,1.3 THERMAL
1.3.1.4 SShE
1,3.1.5 PROPULSION SYSTEMS
1.3.1.6 AUXILIARY SYSTEMS
<37 GUIDANCE & NAVIGATION
1,3,1.8 DATA MANAGEMENT
1,3.1.9 T&C
1.3.1.10 POWER GENERATION
1.3.1.11 POWER DISTRIBUTION

Wes # W8S IDENTIFICATION
1.3.2.1 P/A MOLULE AVIONICS S/W
1.3.2.2 P/A ENGINE CONTROL S/W
1.6.2.1 KSC LAUNCH PROCESSING

SYSTEM S/W
1.7.2.1 VAFB LAUNCH S/W
1.8.1.1 MISSION CONTROL S/W
1.8.2.1 FLIGHT PLANNING

EST. # OF — FRACTION NEW ~ DDT & £ COST
MACHINE INST. DESIGN CUDE ($M 1982)
60,400 - 0.9 1.0 45,789
12,500 0.1 0.1 2.369
1,710,000 0.25 0.5 19.911
1,710,000 0.05 0.1 5,552
2,695,000 0.1 0.2 25,399

910,000 0.5 1.0 14,088
113.108
24
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For the main-engine-control software, the misslon-control and
misslon-planning software, and the KSC checkout software (Launch
Processing System) I+ was assumed that existing Shuttle system
computer programs would be modifled for SDLV use. Table 7 shows
the degree to which modiflcation of the deslign (algorithms) and
coding for each of these |tems was Judged necessary.

For Vandenburyg Air Force Base checkout software, which does not
yet exlist, I+ was assumed that the overall slze of thls software
would be similar to the slze of the KSC Launch Processing System.
However, It was also assumed that SDLV system checkout
requirements could more easiiy influence VAFB software and hence
require less modification to transition from Shuttle to SDLV
application,

SUMMARY OF SDLV LIFE CYCLE COSTS

The {ife cycle costs for the reference Martin Class | SDLYV
concept (wlith I1fting reentry) were summed from the nonrecurring
and recurring hardwere and software costs Jjust discussed, in
combination wlth recurring costs as calculated using ECON's
Shuttie Cost Modei. The results of this analiysis show that for
the nominal mission model of 134 SDLV flights (1991-2000) the
total llfe cycle cost would be $19.175 bllilon (1982 $). Of thls
amount, $2.258 billlon Is for the DDT&E phase, $9.173 blllion for
the Production phase and $7.742 billlon for the Operatlions phase.

A summary breakdown of costs for each of these phases Is
presented In the followling paragraphs.

DDTAE Costs. The DDTAE costs for Mar+tin's Class | SDLV concept
are displayed In Flgure 6. These costs, expressed In 1982
dollars, cover the design and flight demonstration of hardware
and software. Speclific costs covered Include:

L Analysls and deslign of space and ground segments

) Test hardware fabricatlion (one complete fllight article
plus selected subsystem and lower |evel hardware)

. Ground test operatlons

° Launch, fllght and recovery operations of test article

) Initial toolling

o Software codling and valldation

. Program management

25



FIGURE 6

DDT&E ESTIMATE

SPLY SYSTEM

WBs 1.0
$2257 M
! l
] PROPULS 101/
AVIONICS PAYLOAD MODULE| KSC LAUNCH VAFB LAUNCH FLIGHT SYSTEM-LEVEL
l 11UDULE SEGMENT SEGMENT SEGMENT SEGMENT INTEG. SEGMENT
| SEGHENT WS 1.4 WBS 1.5 WBS 1,7 WBs 1.8 WBS 1.9
W8
I
| $1539 M $256 M $166 M $79M $49 M $122 M
R&D PLUS R&D PLUS LAUNCH FACS., LAUNCH FACS., CONTROL S/W
| ONE FLIGHT ONE FLIGHT H/W & S/W PLUS H/W & S/W PLUS TEST
| ARTICLE ARTICLE TEST LAUNCH FLIGHT
I
I
| 18s 1.1 :
ues 1.2
—— WIum SR -—l
$46 M
ONE ET
TW0 SRB'S
FIGURE 7

RECURRING PRODUCTION ESTIMATE

SDhV SYSTEM

$9174 N

I

T KR o aBAek® ¢ heaa,

SOLID LIqQuiD
PROPULSION PROPULSION
SEGMENT SEGMENT
WBsS 1.1 W8S 1.2
§ 2115 1t $ 2244 N
NEW & 134 ET'S
EXPENDABLE
HARDWARE
FOR 268
SRB'S

I

|

PULSION, ST
AVIONICS ?ﬁ%ﬁﬁé? iLnggkgggiL
MODULE
SEGIENT SEGHMENT SEGMENT
WBS 1.4 WBS 1.9
$ 1336 K $ 2812 M $ 667 M
3 P/A 134 PAYLOAD INTEG.
MODULES * MODULES OF 134
SDLV*S

*ABOVE AN BEYOND REFURBISHED P/A MODULE FROM DOTSE PROGRAM
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. Systems englineering and Integration

Detalls of these costs are presented in Sections 4 and 5 of this
report.

Productlion phase costs for the Martin Ciass |

Productlon Costs.
SDLV (Figure 7) Inciude fabricatlon, assembly, checkout,

acceptance, and sustaining engineering/management for all fllight
vehicles produced after +the flight-test unit. These costs also
include rate tocling for production of post-DDT&E units.

The productlion phase costs may be thought of as two elements,
l.e. 1) one-time production of reusable SDLV hardware such as
the Propulsion/Avionics Module, and 2) recurring production of

expendable SDLV hardware such as Payload Modules, E:xternal Tanks

and SRBs. The ET and SRB costs are shared between the SDLV and
Shuttle projects since thls hardware is common to both
transportation systems. SRB Production phase costs include only
the manufacturing of new hardware; SRB refurbishment costs are
reported tn the Operatlions phase, ET and SRB costs were
calculated using ECON's SCM model. Two data bases were used In
this analysis; the default data base (POP 81-2 values) was used
to project lower~bound values, and values from an ECON
Independent assessment were used to estimate the expected costs.

Costs, Operatlons phase costs for the Martin Class |
SDLV (Figure 8) include launch, orbital deployment, recovery,
refurbishment, and sustaining englineering/management Iirn support
of these activities.

The launch operations, flight operations and SRB refurbishment
costs, all of which are shared between the SDLV and Shuttle
programs, were estimated using the ECON SCM model. The default

data base (POP 81-2 valuss) was used In most of these

calculations.

: ' LCC, At the request of WASA/JSC, ECON
completed a separate |ife cycle cost evaluation of an SDLV
concept using a ballistic reentry design for the P/A Module.
This analysls was based on Mar+tin's Phase | SDLV concept. The
evaluation was Iimited to acquisition costs as differences In
mission activity and operations profiles did not allow
discrimination In Operations phase costs. As a result of this
analysis, It was concluded the smaller P/A Module achievable with
with ballistic reentry would reduce DDTAE phase costs by $44.85
million and the Production phase costs by $25.73 million.
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FIGURE 8
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RECURRING CFERATIONS ESTIMATE

5DLV SYSTEM

WBS 1.0
$ 7781 M
SOLID PROPULS 10N/
KSC LAUNCH VAFB LAUNCH FLIGHT SYSTEM-LEVEL
PROPULSION mum[eonslsc&sm SEGMENT SEGMENT SEGMENT INTEG, SEGMENT
SEGHENT LE SEcH WBS 1.6 WBS 1.7 W8S 1.8 Wes 1.9
$ 506 M $ 1719 § 2159 M § 1554 11 $ 335 M § 1425 M
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SUMMARY OF COMPARATIVE EVALUATION '

To complete thls study ECON performed a comparative evaluation of
the Iife cycle cost of SDLV and Shuttle systems. This analysls
was pertormed on the basis of equal transportation capabllity to
low earth orblt. To test the sensitivity of results, three
levels of misslon actlivity were explored. At each activity level
of total payload delivery, two space transportation scenarlos
were evaluated: 1) An all~Shuttle optlon In which only STS
misslons are flown, and 2) A mixed case in which the SDLV and
Shuttle share missions.

The scenarios used In thls analysis were derived by the SDLV
study contractors and represent the results of mission capture
analyses in which Individual payloads were assigned to Shuttle or
SDLV on the baslis of misslon capabillties and traffic ievels.
For example, all Spacelab payloads were automatically assigned to
the Shuttle. The resulting scenarios were as follows:

NUMBER OF FLIGHTS THROUGH YEAR 2000

ACTIVITY ALL FLIGHTS ON SHUTTLE _ SHUTTLE/SDLY MIX
SHUTTLE SHUTTLE SDLY TOTAL
LOW 378 213 92 305
MODERATE 675 367 134 501
HIGH 801 462 167 629

Shuttle-0nly Case Recurring CLosts. In order to evaluate the llte
cycle cost of scenarlos In which the Shuttle alone would be used
for space transportation, ECON performed a cost=-per-fllight
sensitivity analysis. This analysis used the SCM model +to
estimate average cost per fiight over a range of flight activity
levels. The results, shown In Flgures 9 and 10, were based on
SCM runs In which peak launch rates varied from 20 to 61 Shuttle
flights per year. In Figure 9 the cost per flight of all
elements except launch is plotted as a functlon of the total
number of flights through the year 2000. Two SCM data bases were
used: the default, or POP 81-2, base, and ECON's Independent
cost assessment. The costs lzbeled 'Hardware! on Figure 9 cover
External Tank; SRB; SSME; and Orblter and crew systoms
refurbishment. The remainder of the costs on Figure 9 are for
Flight Operations and for NASA sustaining support to the Shuttle
program. Flgure 10 plots The cost per flight of launch services
at Kennedy Space Center and at Vandenburg Air Force Base. The
VAFB costs are consldered far more uncertain because the faclllty
Is €till under development.
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FIGURE 9
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Using the curves from Figures 9 and 10, ECON calculated the
recurring costs to perform the three mlisslon scenarlos using
Shuttle fllights only. The results are shown In Table 8.

SDLY/Shuttle Case Recurring Costs. The recurring costs to
perform the three mlsslion scenarifos using a mix of SDLV and
Shuttle flights are summarlized In Table 9. The SDLV costs were
derived from the Production and Operations phase estimates
presented earller. Shared costs common to SDLV and Shuttle (e.g.
ET, SRB) were derived from the paramevric SCM model runs, as were
the costs for Shuttle-unlique hardware.

L1fe Cycle Cost Comparlson. In Table 10 the total I1fe cycle
costs for the alternative transportation systems are compared.
These estimates Include the recurring costs from Tables 8 and 9
and also the nonrecurring acqulislition costs for SDLY (similar
acquisition costs for the Shuttle are considered sunk).

Evaiuation of Table 10 shows the followling trends:

U On a recurring +*ransportatlion cost basis the
SDLV/Shuttie mix Is less costly than the Shuttle alone
for all three scenarios.

° When SDLV acquisition costs are added, the recurring
cost savings are offset and the Shuttle becomes more
cost effective.

lnterpretation of Results. In Interpreting these comparative
Iife cycle costs, the following questions should be considered:

1) Is equal transportation capabllity a vallid measure of
comparlison? Does the SDLV have unlique mlission
performance capabllity such that the Government could
consider writing off I+s DDT&E and fleet acquisition as
sunk costs against this unique capability?

2) Can the Introduction of +the SDLV reduce future
Investment In the STS (e.g. quantity of Orbiters
required for the Shuttle fleet) and thereby accrue
additional savings to offsef the hligher LCC of the
SDLV?

With respect to questlion 2), there are two ways in which the
Introduction of SDLV can effect economlies In transportation to
earth orbit. Flrst, SDLV reduces the annual flight rate required
to sustaln a fixed level of activity; this In furn reduces
potentially rate-sensitive costs such as Orbiter fieet size,
launch facllility capacity and productlion rate toollng. Secondly,
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HARDWARE

OTHER SERVICES

KSC LAUNCH

VAFB LAUNCH

ELEMENT
SDLV & COMMON COSTS

1.1 SR8
1.2 €T
1.3 P/A MODULE
1.4 P/L MODULE
1.6 KSC LAUNCH
1.7 VAFB LAUNCH

1.8 SDLV FLIGHT OPS.

1.9 SYS. INTEG.

STS UNIQUE COSTS

ORBITER HARDWARE
ORBITER FLIGHT OPS.

TABLE 8

FOR STS ONLY CASE

LOW ACTIVITY

($ M 1982)

MODERATE ACTIVITY

RECURRING TRANSPORTATION COSTS

HIGH ACTIVITY

ELTS,  AVG CPF €OST, FLYS  AVG CPE £ost FLTS, AVG CPF COST
378 48.5 18,333 675 41.6 28,080 801 39.9 31,960
378 24.6 9,299 675 15.2 10,260 801 13.3 10,653
292 27.5 8,030 543 16.3 6,851 617 15.5 9,564
86 57.8 4,970 132 40.5 5,346 184 32.5 5,980
40,632 50,537 58,157
TABLE 9
FOR SDLV/STS MIX
($ M 1982)
LOW ACTIVITY MODERATE ACTIVITY HIGH ACTIVITY
FLTS  AVG CPF coST FLTS  AVG CPF £OsT FLTS  AVG CPF  COST
305 22.2 6,771 501 19.4 9,719 629 19.0 11,951
305 19.1 5,825 501 16.7 8,368 629 16.1 10,127
92 12,8 1,178 134 12.8 1,715 167 12.8 2,138
92 23.6 2,171 134 21.3 2,854 167 20,2 3,373
235 33.6 7,896 386 21.8 8,414 484 18.0 8,712
70 70.2 4,914 115 44.4 5,106 145 37.6 5,452
92 3.1 285 134 2.5 335 167 2.3 384
305 17.7 5,398 501 10.6 5,311 629 9.8 6,164
213 7.9 1,683 367 6.6 2,422 462 6.0 2,772
213 11.8 2,513 357 9.9 3,633 462 9.2 4,250
38,634 47,877 55,323
32
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COST COMPARISON AT EQUAL TRANSPORTATION CAPABILITY

ACQUISITION COSTS
DOT & E

PRODUCTION (P/A FLEET PLUS SDLV
INTEGRATION)

SUBTOTAL

DIFFERENCE

RECURRING COSTS

DIFFERENCE
TOTAL €OST

DIFFERENCE

(M 1982 8)

LOW ACTIVITY
STS SDLV/STS

N/A 2,257
N/A 2,002
4,259

-4,259

40,632 38,634

+1,998

40,632 42,893

-2,261

33

MODERATE ACTIVITY
STS SDLV/STS

N/A 2,257
NA 2,002
4,259

-4,259

50,537 47,877

+2,660

50,537 52,136

"] 1599

HIGH ACTIVITY
STS SOLV/STS

N/A 2,257
N/A 2,002
4,259

-4,259

58,157 65,323

+2,834

—— e———

58,157 59,582

-1,425
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SDLVY can slow the retirement of Orbiters at the end of thelr
useful {ifetime.

ECON has studied the effects of rate on STS launch capabillty.
This analysls, now more than two years old, ldentified STS system
saturation points using then-current turnaround times. The
calculations were performed using the operations=-simulation
portion of ECON's SCP model. Results of this analyslis showed
that with the 4-0rbilter fleet now authorlized, the Space
Transportation System could support a launch rate of 35 flighvs
per year; the Orblter fleet was estimated to be sufficlent for 49
flights per year but Vehicle Assembly Buildling processing
constraints reduced the rate to 35 per year. However, no
conclusions can be drawn from this analysis until the simulation
Is repeated using current turnaround times. Such an analysis Is
beyond the scope of this study.

The effect of Orblter retirement on STS costs I|s easler to model.
The design |ifetime of the Orbliter was originally specified as
100 flights. The extent fto which that 100 flight useful Il7e may
be exceeded is not known; however I+ Is possible to simulate that
variatlion parametricaliy. Flgure 11 shows the effect of total
fiight activity on Orblter fleet size. In this analysls, the 4=
Orbiter fleet Is a gliven and Orbiter |ifetime Is varied from 100
to 200 flights. It 1s assumed for ease of analysis that the
total number of flights Is equally distributed across Orbiters.
A cost of $1.25 billlon (1982 $§) Is assigned to each Orbiter
required beyond the basic four vehlcle fleet; +this Is a
representative cost for purposes of analyslis.

By plotting the reduction In flights between all=-Shuttle and
SDLV/Shuttle mix, the Orblter cost savings attalnable wlth SDLV
can be bounded parametricallly. For each mission scenario and
each value of Orbiter Iifetime the fleet size Is calculated with
and wlthout SDLV. The dlIfferences represent savings with SDLV.
Results may be summarized as follows:

NUMBER OF FLIGHTS ORBITERS ADDED
MISSION WITHOUT WITH LIFE = LIFE = LIFE =
SCENARIQ —3DLY SDLY 100 150 200
LOW 378 305 0 e 0
MODERATE 675 501 1 1 0
HIGH 801 629 2 1 1

Examination of these results shows a payoff to SDLV only for the
moderate and high mission scenarlos; however the magnl!tude of the
cost savings achlievable with the higher activity levels ($1.25
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blllfon for one Orbiter and $2.5 blllion for two Orbiters) Is
favorable to Justiflcation of the SDLV,

FIGURE 11
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4. SOLY LIFE CYCLE COST BREAKDOWN
(FORM 'A' REPORTS)

This sectlon arrays the |1fe cycle costs of a representative SDLV
concept by Work Breakdown Structure end Item. These costs are
presented In the format of NASA Form A as deflined In NASA/JSC
Data Requirements Description No. MFO003M "Document, Program Cost
and Schedulie Estlimates Plan". The sequence In which Form A
reports are organized In this sectlon Is as follows:

° DDT&E phase
° Productlon phase
° Operations phass

Within each grouping the costs are displayed In accordance wlth
WBS hierarchy.

The SDLV configuration for which these estimates were prepared Is
the most recent Martin Marletta Class | vehicle, with I1fting
reentry module, as descrlibed In the previous section. The |ife
cycle costs are for 134 operational fllghts, fulfilling the SDLV
portion of the moderate-activity mission model (+he Shuttle
misslon costs for this model are reported elsewhere).

Most of the columns In Form A are self-explanatory; however, the
following entries should be iInterpreted as follows:

® Number of Units: The quantity of hardware produced,
the number of fllights, number of refurbishments, etc.

® Reference Unit: This Is the basis from which the
recurring cost projectlons were made. |1 can be the
theoretical=-first=-unit cost, an average cost per
fil1ght, or an average cost per year.

. Selected Cost: This Is the expected (most probable)
cost for an [tem glven the technical and programmatic
factors described elsewhere for that |[tem.

® Highest Cost: This Is an estimate of the maximum value
that an Item might cost, If uncertalintlies In key
technical and/or orogrammatic factors are resolved at
thelr pessimistic values (for example, It projected
learning rates are not met, or engineering complexity

36
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Is higher than estIimated). This value |s not the same
as tThe uncertainty In the estimating process.

Lowest Cost: A proJection of the most favorable cost
outcome for an item. For costs estimated using the
PRICE model, this would be the low value In the
estimating range.

Spread Euncitlon: These are the Lead and Lag values
used In the PRICE A cost model| to define expenditure
profiles.

Learnlng lndex: The cost-Improvement curve actually
used In the SCM model to project recurring costs. The
notation (L) Indlcates the Crawford or unit progress
type curve, and (W) Indicates the ¥right or cumulative
progress curve.
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DATA FORM A
CONFIGURATION Marﬁn.E‘iﬁ_;_éwng Reentry) NONRECURRING ({DDTAE) X
COST UNITS  _§ Millions, 198 RECURRING (PRODUCTION)
RECURRING (OPERATIONS)
W8S IDENTIFICATION NO. REFERENCE SELECTED HIGHEST LOWEST 'LEAD cost SPREAD JLEARNING
UNITS UNIT CosT COST COST TIME] DURATION }FUNCTION INDEX
NUMBER NOMENCLATURE _EVEY
1.0 SDLV System 1 (2257.670)
1.1 Solid Propulsion Segment 2 1 set] Cum. avg. SRB cost/flt 24.808 25.676 15.388 | 36 36 .5, .2
as of 1990
1.2 Liquid Prepulsion Segment 2 1 c?niQSBQ. ET cost as 21.599 22.895 17.170 | 36 36 .2, .2
0
1.3 Propulsion/Avionics Mciule 2 1(1538.611) 69 72 .2, .5
Segment
1.3.1 P/A Hardware 3 (1205.736) | (1270.379) | (1062.624)
1.3.1.1 | Integration/Assembly/Test 4 1 129.631
1.3.1.2 |Structures 4 1 251.473
1.3.1.3 | Thermal 4 1 210.422
1.3.1.4 [Main Engines (SSME) 4 1 235.997
1.3.1.5 |Propulsion Systems 4 1 149.174
1.3.1.6 }JAuxiliary Systems 4 1 76.081
1.3.1.7 |[Guidance and Navigation 4 1 27.165
1.3.1.8 |]Data Management 4 1 34.446
1.3.1.9 {TT&C 4 1 10.474
1.3.1.10 }Power Generation 4 1 17.627
1.3.1.11 |{Power Distribution 4 |1 63.245
1.3.2 P/A Software 3 {48.158)
1.3.2.1 JAvionics Software 4 45.789
1.3.2.2 }Engine Software 4 2.369
1.3.3 P/A Services 3 (273.617)
1.3.3.1 |[P/A Hodule Systems Managementj 4 273.617
and Engineering
1.3.4 P/A Refurbishment Operations | 3 1 11.10
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DATA FORM A

CONFIGURATION _Martin Class 1 {Lifting Reentry) KONRECURRING (DDTSE) X
COST UNITS % Millione, 1982 RECURRIKG (PRODUCTION)
RECURRING (OPERATIONS)
WBS IDENTIFICATION HO. REFERENRCE SELECTED HIGHEST LOREST JLEED} COST SPREAD LEARHEHG
HUMBER NOMERCLATURE eved UNITS) URIT COST COosT CcosT TIME} DURATION JFUNCTION IHDEX
1.4 Payload Module Segment 2 §255.857) 51 54 .2, .5
1.4.1 P/H Hardware 3 [240.760) | (287.154) | (205.915)
1.4.1.1 | Integration/Assembly/Test 4 1 29.879
1.4.1.2 |} Structures 4 1 163.157
1.4.1.3 | Thermal 4 1 21.461
1.4.1.4 | ACS Propulsion 4 1 26.263
1.4.2 | P/M Services 3 {15.097) g %
1.4.2.1 | Systems Management and 4 15.097 —
Engineering g %
1.6 KSC Launch Segment 2 {166.303) 69 69 5, 2]10%m
1.6.1 Launch Hardware 3 (53.580) ==
1.6.1.1 | Checkout/Handling Equipment 4 53.580 'co: ;,g
1.6.2 Launch Software 3 (19.911) ?— %
1.6.2.1 { Launch Processing System 4 19.911 j =
Software -
1.5.3 Launch Facilities 3 (74.520)
1.6.3.1 | SDLY Dedicated Facilities 4 49.200
1.6.3.2 | STS Facility Modification 4 25.320
1.6.4 KSC Services 3 Avg. cost/flit in 1990 7.711
1.6.5 Launch Site Services 3 Avg. cost/flt in 1990 10.581
1.7 VAFB Launch Segment 2 {78.942) 69 69 .2, .5
1.7.1 Launch Hardware 3 {17.850)
1.7.1.1 | Chz=ckout/Handling Equipment 4 17.860
1.7.2 Launch Software 3 (5.552)
1.7.2.1 |y Checkout Software 4 5.552
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DATA FORM A

el

s X
CONFIGURATION _Martin Class 1 (Lifting Reentry) NHONRECURRING (DDT&E)
COST UNITS -3 Milligns, 1982 RECURRING (PRODUCTION)
RECURRING (OPERATIONS)
WBS IDENTIFICATION NO. REFERENCE SELECTED | HIGHEST LOWEST |ieap] cost SPREAD ]LEARHING
UNITS UNIT CoST cosT COST  {TIME|DURATION JFUNCTION | INDEX
NUMBER NOMENCLATURE | EVE)
1.7.3 Launch Facilities 3 (55.530)
1.7.3.1} SDLV pPedicated Facilities 3 49.200
1.7.3.2] STS Facility Medification 4 6.330
1.8 1ight Segment 2 (49.267) 69 72 .5, .2
1.8.1 Flight Operations Software 3 (25.399)
1.8.1.1| Mission Control Software 4 25.399
1.8.2 Flight Operations Services | 3 (14.088) o
1.8.2.1] Flignt Planning 4 14.088 m
1.8.3 Flight Qperations 3 (9.623) 'g
1.8.3.1] MCC Operations 4 8.500 O
1.8.3.2 | Network Operations 4 1.123 <
1.8.4 | Recovery Site Operations 3 {0.157) b
1.8.4.2 | Recovery Site Institutional ] 4 0.157 :E
Costs ——
1.9 System-Level Integration 2 (122.283) | (137.089) | (109.796) | 69 72 .2, .5 2
Segment
1.9.1 SDLV Prime Contractor 3 122.283

Integration
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DATA FORM A
conr1supsTion __ Hartin Class 1 (Lifting Reentry) KONPEZURRINS (93TEF)
COST UHITS S Milliong, 1982 RECURRINS {FROSUGLTION) X
RECUPAING {OPERATIONS)
WBS IDENTIFICATION 1H0. REFERENCE SELECTED HIGHEST LGHEET  JLEESD)  COST SFPEAD [LEARNING
PHITS Uit CosT CocT CosT TIME] CURETION JFURCTION INDE #
NUMBER HOBENCLATURE LEVEY .
1.0 SDLY System 1 (9173.382)
1.1 Solid Propulsion Segment 2 (2115.167) ] (2189.192) | (1639.664) | 30 120 .5, .5
1.1.1 SR4 Hardware (Thiokol) 3 (1685.538)
1.1.1.1 Reusable 4 116 Avg.=42.4 for 60 units 678.528 0.913(C)
sets Labor
0.%6 {C)
Material
1.1.1.2 } Expendable 4 1134 JAvg.=7.5 for 512 units 1007.010 1.00 (C)
sets
1.1.2 SR8 Subassembly Hardware (USHI)3 (429.629)
1.1.2.1 | Reusable 4 23 Avg.=9.9 for 86 units 226.619 0.90 (C)
sets
1.1.2.2 | £xpendable 4 1134 Rvg.=1.5 for 512 units 203.010 0.946{(C)
kets
1.2 Liquid Propulsion Segment 2 (2243.830) | (2380.672) } (1782.461) | 30 | 120 .5, .5
1.2.1 External Tank Hardware 3 (2022.596)
1.2.1.1 |}tlabor 4 1134 ﬁvg.=6.6 for 512 units 880.320 0.87 (W)
1.2.1.2 }Material/Subcontract 4 | 134 Wvg.=8.5 for 512 units 1142.216 0.97 (W)
1.2.2 | External Tonk Project Supportf 3 | 134 fvg.=1.7 for 512 units | 221.238
Services .
1.3 Propulsion/Avionics Module 2 {1335.850) 33 45 .5, .2
Segment
1.3.1 P/A Hardware 3 (1091.791) | (1239.992) (936.933) CqQ
1.3.1.1 | Integration/Assembly/Test O 49.024 ;‘ g
1.3.1.2 | Structures 4 3 164.610 o ié
1.2.1.3 | Thermal 4|3 113.845 S =
1.3.1.4 IMain Engines {SSHF) 4 112 429.041 Q g
=1
=
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CONFIGURATION Martin

Class 1 {Lifting Reentry)

DATA FORM A

NONRECURRING (DDT3E)

COST UNITS 4 Millions, 1982 RECURRING (PRODUCTION) X
RECURRING (OPERATIONS)
WBS IDENTIFICATION NO. REFERENCE SELECTED HIGHEST LOWEST ILEAD] COST SPREAD JLEARNING
UNITS UNIT COST CoST CoST TIME} DURATION JFUNCTION INDEX
NUMBER NOMENCLATURE EVE
1.3.1.5 | Propulsion Systems 4 3 171.386
1.3.1.6 } Auxiliary Systems 4 3 15.314
1.3.1.7 | Guidance and Navigation 4 3 36.261
1.3.1.8 | Data Management 4 3 45,237
1.3.1.9 | TT & C 4 3 14.212
1.3.1.10] Power Generation 4 3 18.907
1.3.1.11% Power Distribution 4 3 29.954
1.3.3 P/A Services 3 (244.059)
1.3.3.1 } P/A Module Systems Managemend 4 244 .659
and Engineering
1.4 Payload Module Segment 2 (2811.619) 33 ) 132 .2, .2
1.4.1 P/M Hardware 3 (2459.256) | (2961.922) } (2050.757)
1.4.1.1 | Integration/Assembly/Test 4 | 134 116.036
1.4.1.2 ] Structures 4 1134 1588.711
1.4.1.3 | Thermal 4 1134 182.238
1.4.1.4 | ACS Propulsion 4 Y134 572.271
1.4.2 P/M Services 3 (352.363)
1.4 2.1 | Systems Management and 4 352.363
Engineering
1.9 System-Level Integration 2 (666.916) | (769.009) | (568.533) |24 | 144 .5, .5
Segment
1.9.1 SOLV Prime Contractor 3 666.916
Integration
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CONF1GURATION
COST UNITS

DATA FORM A

~LMartin Class 1 {Lifting Reentry)
G Milli J98?

NONRECURRING (DDT&E)
RECURRING (PRODUCTION)
RECURRING (OPERATIONS)

WBS IDENTIFICATION NO. REFERERCE SELECTED HIGHEST LOWEST JLEAR} €OST SPREAD |LEARNING
NUMBER NOMERCLATURE [Eved UNITS UNIT COST CosT COST TIME| DURATION JFUNCTION INDEX
1.0 SDLV System 1 (7741.842)
1.1 Solid Propulsion Segment 2 (506.392) | (524.116) (392.552}} © 120 .5, .5
1.1.3 SRB Refurbishment Operations] 3 (154.240)
1.1.3.1 | SRM (Thiokol) 4 1118 JAvg.=0.4 for 452 SRM 49.678 0.85 (C)
sets |set refurbishments
1.1.3.2 | Solid Rocket Booster Sub- 4 1111 [JAvg.=1.0 for 426 SRB 104.562 0.85 (C)
assembly (USBI) sets }set refurbishments
1.1.4 Solid Rocket Booster Suppori: 3 (352.152)
Services
1.1.4.1 } SRM (Thiokol) 4 | 134 JAvg.=1.6 for 512 flighty 220.966
1.1.4.2 | SRB Subassembly {USBI) 4 | 134 |Avg.=0.8 for 512 flight§{ 104.788
1.1.4.3 | Project {USBI} 4 | 134 |Avg.=0.2 for 512 flight 26.398
1.3 Propulsion/Avionics Module 2 (1719.220) 0 120 .5, .5
Segment
1.3.2 P/A Software 3 (231.820)
1.3.2.1 | Avionics Software 4 231.820
i.3.4 P/A Refurbishment Operations| 3 | 134 1487.400
1.4 Payload Module Segment 2 (42.612) 0} 120 .5, .5
1.4.2 P/M Services 3 (42.612)
1.4.2.2 } Payload Integration 4 42.612
1.6 KSC Launch Segment 2 (2159.487) }(2543.385) | (2084.742)] © 120 .5, .5
1.6.4 KSC Services 3 (585.387)
1.6.4.1 | KSC Program Maragcment 4 S5 |Avg.=0.8 for 380 launchqs 74.844 -
1.6.4.2 | KSC Sustaining Engineering 4 99 {Avg.=0.5 for 380 launch{s 48.510
1.6.4.3 | KSC Institutional Costs 4 99 JAvg.=4.7 for 380 launchgs 462.033

P
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CONFIGURATION lartin

Class 1 (Lifting Reentry)

DATA FORM A

NONRECURRING (DDTSE)

COST UNHITS S Millions, 7982 RECURRING (PRODUCTION)
RECURRING {OPERATIONS) X
WBS IDENTIFICATION NO. REFERENCE SELECTED | HIGHEST LOWEST JLEAD] COST | SPREAD |LEARNING
UNITS UNIT CcosT COST COoST TIME} DURATION JFUNCTION{ INDEX
NUMBER NOMENCLATURE | EVEQ
3 1.6.5 Launch Site Operations 3 (1574.100)
3 1.6.5.1 } Propellants 4 99 fRvg.=1.4 for 380 launche 136.026
1.6.5.2 { Launch Operations 4 99 Rvg.=7.5 for 380 launche 738.936
1.6.5.3 | Launch Suppor 4 89 f\vg.=3.6 for 380 launche 360.261
1.6.5.4 ] Transportation 4 99 fivg.=0.4 for 380 launche} 41.976
1.6.5.5 | Base Maintenance 4 99 Avg.=3.0 for 380 launchef 296.901
1.7 VAFB Launch Segment 2 {1554.175) 0 120 .5, .5
1.7.4 VAFB Services 3 (455.350)

: 1.7.4.1 § VAFB Program Management 4 35 4vg.=0.1 for 132 launche} 3.290 b o
1.7.4.2 } VAFB Sustaining Engineering | 4 35 &vg.=2.9 for 132 launche 100.310 T 0
1.7.4.3 | VAFB Institutional Costs 4 35 4vg.=10.D for 132 launchés 351.750 ) —_6_3__
1.7.5 | Launch Site Operations 3 (1098.825 ) 1S 2
1.7.5.1 | Propellants 4 ]| 35 Mvg.=1.7 for 132 launche 53.500 o r
1.7.5.2 { Launch Operations 4 35 4vg.=20.7 for 132 launch¢s 733.705 @ g
1.7.5.3 | Launch Support 4 35 Avg.=1.0 for 132 launche 27.860 \2 g?d
1.7.5.4 { Transportation 4 35 Avg.=1.9 for 132 launche 66.395 3 o
1.7.5.5 | Base Maintenance 4 35 Avg.=6.0 for 132 Taunchey 211.365 G
1.8 Flight Segment 2 (334.598) 0 120 .5, .5
1.8.2 Flight Operations Services {3 ’ (24.388)
1.8.2.1 ] Flight Planning 4 134 ng.=0.2 for 512 flights 24.388
1.8.3 Flight Operations 3 (296.40¢)
1.8.3.1 | MCC Operations 4 134 )vg.=1.b for 512 flights 197.918
1.8.3.2 | Network Operations 4 134 Avg.=0.6 for 512 flights 86.832
1.8.3.3 § Network Institutional Costs ] 4 134 Avg.=0.1 for 512 flights 11.658 .
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DATA FORM A

CONFIGURATION _Martin Class 1 (Lifting Reentry) NOHRECURRING (DDTSE)
COST UNITS 5% Millipns, 1982 RECURRING (PRODUCTION)
’ RECURRING (OPERATIONS) X
WBS IDENTIFICATION NO. REFERENCE SELECTED HIGHEST LOWEST JLEAD COST SPREAD JLEARNING
UNITS UNIT CoSsT COST CQsT TIME] DURATION fFUNCTION INDEX
NUMBER NOMENCLATURE LEVEY
1.8.4 Recovery Site Operations 3 (13.802)
1.8.4.1 | Recovery Operations 4 134 |Avg.=0.1 for 512 flight} 10.586
1.8.4.2 Recgvery Site Institutional § 4 134 fAvg.=0.02 for 512 flighfs 3.216
osts .
1.9 System-Level Integration 2 {1425.358) 0 120 .5, .5
Segment
1.9.2 NASA Headquartzrs Management| 3 (112.426)
and Support o¥e)
1.9.2.1 | Headguarters Contract Admin-| 4 134 {Avg.=0.6 for 512 flight 77.720 i Y]
istration Ml
f; 1.9.2.2 ] Headquarters Institutional 4 134 {Avg.=0.3 for 512 flight 34.706 Eg §§
Costs =3 ?ﬁ
1.9.3 | NASA JSC Management and 3 (1070.258) | .~
Support - 3%
1.9.3.1 | JSC Program Management 4 134 |Avg.=4.7 for 512 flight{ 628.728 ?E g}
1.9.3.2 | JSC Institutional Costs 4 134 jAvg.=3.3 for 512 flightd 441.530 Ei =
1.9.4 NASA MSFC Management and 3 (242.67a) b
Support
1.9.4.1 | MSFC Program Management 4 134 jAvg.=0.6 for 512 flightd 77.184

1.9.4.2 } MSFC Institutional Support 4 134 |Avg.=1.2 for 512 flightd 165.490
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5. BASIS OF ESTIMATES
(FORM 'C' REPORTS)

This sectlon presents the methodology and the technical factors
used to derive the SDLY |ife cycle costs. The data are
summarized In Form C reports per Data Requirements document
MFOO3M. The Forms C are organized by program phase (DDT4E,
Productici and Operatlions) and by WBS within a phase.

For hardware [tems estimated using the PRICE 84 model, the
complete Input data sets used In costing these Items (e.g.
- Wwelghts, complexity factors, new-design levels) are reported in
Appendices A.1 and A.2 rather than on these forms. This permits
greater depth of detall In establishing the basis of each
subsystem sestimate.

In the Form C reports most of the columns are self-explanatory;
however, the following additional explanatlions apply:

] Iype of Estimate: The deslignation 'P' for parametric
model has been expanded to show use of RCA PRICE models
or the ECON SCP model. The notation P(PH) refers to
PRICE 84, P(PS) to PRICE 'S' and P(SCP) to the SCP
model. The designation 'A' appllies to estimates
derived by historical analogy.

° Complexlty Factor: This column Is used only If costs

are scaled up from some analogy. RCA PRICE complexlity
factors are glven only in Appendices A and B.
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COST ESTIMATING METHODOLOGY ANMD TECHNICAL CHARACTERISTICS

CONFIGURATION _Martin Class 1 (DT § E)

DATA FORM C

@]

-
0
O
@)

=

A 'ﬁN\E)\HO

Pehe

=

i)

o
c
X

2

WBS IDENTIFICATION coST TveE | HISTORICAL pyomir quanTrTy | KEt TECH REMARKS
NUMBER NOMENCLATURE EST EST | DATA USED | FACTOR OR VALUE | TERISTIC
1.1 Solid Propulsion Segment 24.808 P(SCPX-SRB éndependent]y developed costs input to
1.2 Liquid Propulsion Segment 21.599 pP(SCPY ET éggependently developed costs input to
1.3 Propulsion/Avionics Module (1527.511)
Segment
1.3.1  {P/A Hardware (1205.736)
1.3.1.1.]Integration/Assembly/Test 129.631 P(PH)] See Appendix A for detailed PRICE output.
1.3.1.2 [Structures ' 251.473 P(PH) See Appendix A for detailed PRICE output.
1.3.1.3 {[Thermal 210.422 P(PH) See Appendix A for detailed PRICE output.
1.3.1.4 [Main Engines (SSME) 235,997 P(PH) See Appendix A for detailed PRICE output.
1.3.1.5 Propulsion Systems 149.174 P(PH) See Appendix A for detailed PRICE output.
1.3.1.6 JAuxiliary Systems 76.081 P(PH) See Appendix A for detailed PRICE output.
1.3.1.7 [Guidance and Navigation 27.165 P(PH) See Appendix A for detailed PRICE output.
1.3.1.8 [Data Management 34.446 P(PH) See Appendix A for detailed PRICE output.
1.3.1.9 &C 10.474 P(PH) See Appendix A for detailed PRICE output.
1.3.1.10 Power Generation 17.627 P(PH) See Appendix A for detailed PRICE output.
1.3.1.11 Power Distribution 63.246 P({PH) See Appendix A for detailed PRICE output.
1.3.2 t/A Software (48.158) |
1.3.2.1 Mvionics Software 45,789 P(PS) 60,400 Machine |New design = 0.9, new code = 1.0.
Instruc-
tions
1.3.2.2 Engine Software 2.359 P(PS) 12,500 Machine |}New design = 0.1, new code = 0.1.
Instruc-
tions
1.3.3  P/A Services (273.617)
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COST ESTIMATING METHODOLOGY AND TECHNICAL CHARACTERISTICS

CONFIGURATION Martin Class 1 (DDT & E)

DATA FORM C

cot- XEY TECH
WBS IDENTIFICATION coST T | nisToRICAL bygxirdd QUANTITY | crarac. REMARKS
NUMBER NOMENCLATURE EST EST | DATA USED [ FACTOR] OR VALUE | TERISTIC
1.3.3.1{ P/A Module Systems Management 273.617 P(PH)
and Engineering
1.3.4 P/A Refurbishment Operations 11.10 A X-15 1.0 Ratio of refurbishment cost to unit cost.
1.4 Payload Module Segment (255.857)
1.4.1 /M Hardware {240.760)
1.4.1.1{ Integratioi/Assembly/Test 29.879 P(PH) See Appendix A for detailed PRICE output.
1.4.1.2 | Structures 163.157 P(PH) See Appendix A for datailed PRICE output.
1.4.1.3} Thermal 21.461 P(PH) See Appendix A for detailed PRICE output.
1.4.1.4 } ACS Propulsion 26.263 2{PH) See Appendix A for detailed PRICE output.
1.4.2 §P/M Services (15.097)
1.4.2.1] Systems Management and 15.097 p{PH)
Engineering
1.6 KSC Launch Segment (166.303)
1.6.1 Launch Hardware (53.580)
1.6.1.1 } Checkout/Handling Equipment 53.580 P Ratio of GSE cost to total DDT & E.
1.6.2 }launch Software (19.911)
1.6.2.1 J LPS Software 19.911 P(PS) 1,710,000} Machine JNew design = 0.25, new code = 0.5.
Instruc-
. tions o0
1.6.3 | Launch Facilities (74.520) ]
1.6.3.1 ; SDLV Dedicated Facilities 49,200 A Orbiter 1.0 by v 9.
Processing o2
Facility % ‘2
1.6.3.2 § STS Facility Modification 25,320 A JLC 39 Modifi4 0.2 O o
cation Costs c 2
1.6.4  |KSC Services 7.711  [p(scelpop 81-2 =8
.
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CONFIGURATION Martin Class 1 (DI & E)

*

DATA FORWM
COST ESTIMATING METHODOLOGY AND TECHNICAL CHARACTERISTICS

ICATION con- KEY TECH
WBS IDENTIFICATION coST TYPE | HISTORICAL p._gxml QUANTITY | cHArAC- REMARKS
NUMBER NOMENCLATURE EST EST | DATA USED { rACTOR OR VALUE | TERISTIC
1.6.5 Launch Site Operations 10.581 p{sce)} poP B81-2
1.7 VAFB Launch Segment (78.942)
1.7.1 Launch Hardware (17.860)
*1.7.1.1} Checkout/Handling Equipment 17.860 P Ratio of GSE costs to total ODT & E.
1.7.2 Launch Software (5.552)
1.7.2.1] Checkout Software 5.552 P(PS) 1,710,000 Machine New design = 0.05, new code = 0.1.
. - Instruc-
tions
s (e X o]
1.7.3 Launch Facilities (55.530) =120
1.7.3.1] SDLV Dedicated Facilities 49.200 A {Orbiter 1.0 by o) §2
Processing o=
Facility % ‘g
1.7.3.2 § STS Facility Modification 6.330 A {LC 39 Modifi} 0.05
cation Costs ‘co: 2z
1.8 Flight Support (49.267) ?3
1.8.1 Flight Operations Software (25.399) 3 .
1.8.1.1 | Mission Contrel Software 25.399 P(PS) 2,695,000 |Machine New design = 0.1, new code = 0.2.
Instruc-
tions
1.8.2 Flight Operations Services (14.088)
1.8.2.1 | Flight Planning 14.088 P({PS) 910,0004Machine New design = 0.5, new code = 1.0.
Instruc-
tions
1.8.3 |Flight Operations (9.623)
1.8.3.1 JMCC Operations 8.500 p(scp i
1.8.3.2 | Network Operations 1.123 P(scpjpop 81-2
1.8.4 |Recovery Site Operations (0.157)
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DATA FORM C

COST ESTIMATING METHODOLOGY AND TECHNICAL CHARACTERISTICS
CONFIGURATION Martin Class 1 (DDT & F)
con- KEY TECH
WBS IDENTIFICATION cosT TYPE | HISTORICAL pyexivl QUARTITY | chaRAC- REMARKS
NUMBER NOMENCLATURE EsT EST | DATA USED | FACTOR| OR VALUE | TERISTIC
1.8.4.2 [Recovery Site Institutional 0.157 P(SCP)} POP 81-2
Costs
1.9 System-Level Integration (122.283)
Segment
1.9.1

SDLV Prime Contractor Integra 122,283
tion

p(PH)

40
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DATA FORM C
COST ESTIMATING METHODILOGY A%ND TECHNICAL CHARACTERISTICS

CONFIGURATION Martin Class 1 {Prodyction)

WBS IDENTIFICATION coST TVPE | HISTORICAL Py exird quanTrTy | KERpAccH REMARKS

NUMBER NOMENCLATURE EST EST } DATA USED | FACTOR{ OR VALUE { TERISTIC
1.1 Solid Propulsion Segment (2115.167)
1.1.1 SRH Hardware (Thiokol) (1685.538)
1.1.1.1 } Reusable 678.528 P{SCP} SRM éggependenﬂy derived T-1 cost input to
1.1.1.2 | Expendable 1007.010 P(SCP} SRM gggependently derived T-1 cost input to
1.1.2 SRB Subassembly Hardware (USB{I) (429.629)
1.1.2.1§ Reusable 226.619 P(SCP] SRB
1.1.2.2 | Expendable 203.010 P(SCP] SRB

o 1.2 Liquid Propulsion Segment (2243.830)

- 1.2.1 ET Hardware (2022.596)
1.2.1.1 }Labor 880.380 P(scp} eT, S-1I Independently derived L.C. input to SCP.
1.2.1.2 }Material/Subcontractor 1142.216 P(SCP] ET, S-11 Independently derived L.C. input to SCP.
1.2.2 ET Project Support Services 221.234 IP(SCP ET
1.3 Propulsion/Avionics Module { 1335.850)

Segment

1.3.1  }P/A Hardware (1091.791)
1.3.1.1 jIntegration/Assembly/Test 49.024 P{PH) See Appendix A for detailed PRICE output.
1.3.1.2 }Structures 164.610 P(PH) See Appendix A for detailed PRICE output.
1.3.1.3 jThermal 113.845 P(PH) See Appendix A for detailed PRICE output.
1.3.1.4 [Main Engines (SSME) 429.041 (PH) See Appendix A for detailed PRICE output.
1.3.1.5 {Propulsion Systems 171.388 (PH) See Appendix A for detailed PRICE output.
1.3.1.6 jAuxiliary Systems 19.314 (PH) See Appendix A for detailed PRICE output.
1.3.1.7 }Guidance and Navigation 36.261 (PH) See Appendix A for detailed PRICE output.
1.3.1.8 [Data Management 45.237 (p) See Appendix A for detailed PRICE output,
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DATA FORM C

COST ESTIMATING METHODILOGY AND TECHNICAL CHARACTERISTICS
CONFIGURATION Martin Class 1 (Production)

25

WBS IDENTIFICATION cosT rvee | mistoricaL byroird ouantiTy | boarae REMARKS
NUMBER NOMENCLATURE EST EST | DATA USED | FACTOR OR VALUE | TERISTIC
1.3.1.9]TT & C 14.212 P(PH) See Appendix A for detailed PRICE output.
1.3.1.1Q Power Generation 18.907 P(PH) See Appendix A for detailed PRICE output.
1.3.1.1% Power Distribution 29.954 P(PH) See Appendix & for detailed PRICE output.
1.3.3 P/A Services (244.059)

1.3.3.1} P/A Module Systems Management 244.059 P(PH)
and Engineering

1.4 .| Payload Module Secment (2811.619)
1.4.1 P/M Hardware {2459.256)
1.4.1.1 | Integration/Assembly/Test 116.036 P(PH) See Appendix B for detailed PRICE output.
1.4.1.2 | Structures 1588.711 P(PH} See Appendix 8 for detailed PRICE output.
1.4.1.3 §j Thermal 182.238 P{PH) See Appendix B for detailed PRICE output.
1.4.1.4 JACS Propulsion 572.271  {P(PH) See Appendix B for detailed PRICE output.
1.4.2 P/M Services (352.363)
1.4.2.1 |Systems Management and 352.363 P(PH)
Engineering
1.9 System-Level Integration 1666.916)
Segment 91 %
1.9.1 SBLV Prime Contractor Integra 666.916 P{PH) -0 o
tion O =
=
O%
A
e3
> &
_r: £.5
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DATA FORM C
COST ESTIMATING PETHOOOLOSY AND TECHNTCAL CHARACTERISTICS

CONFIGURATION _Kartin Clacc 1 {Orerations)

W8S IDENTIFICATION cosT Teee | nistorscar by eoyrd oussmiry | ST TECH REPARKS

HUMBER HOMENCLATURE EST EST | DATA USED | FACTOX OK VALUE | TERISTIC i
1.1 Solid Propulsion Segment (506.392)
1.1.3 SR8 Refurbishment Operations {154.240)
1.1.3.1 |SRH (Thickol) 49.678  Ip(scP} Pop 81-2 o Ne]
1.1.3.Z |SE8 Subassembly (USBI) 104.562  Pp(scPy pop g1-2 ._; g
1.1.4 SRB Support Services {352.152) Cc=
1.1.4.1 {SRM (Thickol) 220.966  Pp(scr} pop 21-7 g ;-35
1.1.4.2.{SRB Subassesbly (USBi} 104.788  P(sceq pOP 21-2 Vol
1.1.4.3 {Project (USBI) 26.398  P(scPyf por 81-2 g g
1.3 Propulsion/Avionics Hodule {1719.220) [l

Segment -~
1.3.2  IP/A Software (231.820) = &3
1.3.2.1 Avionics Software 231.820 P(PS)
1.3.2 !:/A Refurbishment Operations 1487.400 A X-15 1.0 %tio of refurbishment cost to unit cost.
1.4 ayload Module Segment (42.612)
1.4.2 2/ Services (42.612)
1.4.2.2 Payload Integration 42.612 P{SCP)POP 81-2
1.6 ’SC Launch Seg.unt (2159.487)
1.6.4 C Services (585.387)
1.6.4.1 KSC Program Managesent 74.844 p(scpror 81-2
1.6.4.2 C Sustaining Engineering 48.510 p(scPypopP 81-2
1.6.4.3 KSC Institutional Costs 462.032 p(scp)poP 81-2
1.6.5 faunch Site Operations (1574.100)
1.6.5.1 propellants 136.026 p(scrjrop Bi-2
1.6.5.2 Jaunch Operations 738.936 p(scrjpropr 81-2
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- DATA FORM C
COST ESTIMATING METHODILOGY AND TECHNICAL CHARACTERISTICS

2]

CONFIGURATION Martin (lacs 1 {Dperations)

WBS IDENTIFICATION cosT TYPE |} HISTORICAL pé%’}y QUANTITY EHE,{R},EEH REHARKS

NUMBER NOMENCLATURE EST EST § DATA USED | FAcTOR OR VALUE | TERISTIC

1.6.5.3 [launch Support 360.261  P(SCPR POP 81-2

1.6.5.4 JTransportation 41.976 P(scpj POP 81-2

1.6.5.5 }Base Maintenance 296.901 P(SCP)Y] POP 81-2

1.7 VAFB Launch Segment {1554.175)
1.7.4 VAFB Services (455.350)

.7.4.1 [VAFB Program Management 3.290 P(SCP)] POP 81-2

.7.4.2 -.|VAFB Sustaining Engineering 100.310  p(scp)] pop 81-2

.7.4.3 lVAFB Institutional Costs 351.750  B(scp)}pop 81-2

-1.5 Launch Site Operations (1098.82: }

.7.5.1 Propellants 59.500 P(scP)] POP 81-2 % :OU

.7.5.2 Jtaunch Operations 733.705  p(scP)] pop 81-2 _—
1.7.5.3  [Launch Support 27.850  Pp(sce)| pop 81-2 8 =2
|.7.5.4 ransportation 66.395 p(SCP)| POP 81-2 ) 12
}.7.5.5 ase Maintenance 211.365 P(SCP)] POP 81-2 D0
8 Flight Segment (334.598) 3
1.8.2 Flight Operations Services (24.388) i
| .8.2.1 [Flight Planning 24.388  P(scp)}ror 81-2 1 @
1.8.3 Tight Operations (296.408)

}.8.3.1 MCC Operations 197.918  P(SCP){ POP 81-2
t.a.a.z Hetwork Operations 86.832  p(ste) pop 81-2

-8.3.3 [Metwork Institutional Costs 11.658 pP(SCPY POP 81-2

}.8.4 Recovery Site Operations (13.802)

1.8.4.1 covery Operations 10.586 - p(scr)} pop 81-2

[.8.4.2 [Recovery Site Institutional 3.216 P(SCP)] PoP 81-2

Costs
R e AP -



A ST - RS ket L T T AT S s e e e e e

| i O S A : L A S S A A

DATA FCGRM C
CEST ESTIMATING METHODOLOCY 200 TECHNICAL (H22ACVERISTICS

PR ien- KEY TECH
45 IOENTIFICATION essT e | mrsromics by ooy cswriy CHARAC-
HEMBER NEMENCT STURE Est EST | OATA USED | paryod OF TALLE | TemicTiC

1.8 Systemlewel Integrztion (3525.7253%
Segrent

1.6.2 MASA Vezdquerters Meregemest | (112.47%)
end Suogort
1.8.2.1 lHeadquarters Contrzer Adminish  77.729 Fiser] ror g3-2

treticn
1.9,2.2 Hezaczmrtars Institurionsl 7 i i) pop 217
Costs

1.9.2 MASE JSE Menegement znd {3675.2585
< 1.5.2.1 {J5C Progren ¥enssenent EZ22.722  P{sEry Fop 217

100d 40

81 20vd TYNIDINO

& 1.5.3.2 J5C Institationz] Costs 41.5%  psed eop 212 o
5.9.4 HISE MSFC Menzgenent and fz52.574} f
; Sucoort ‘:_>_
.3.5.1 WSFC Progrem Measzenent 77.1%  Plsepid sop 232 3

E.Q.Q.Z CrC Institvtionzl Costs Es.45m FISEP | 7P B1-2 <
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6. FUNDING PROFILES

(FORM 'D?

This sectlion presents funding profiles for
the SDLV Iife cycle costs. These profiles are reported In NASA
Form D reports per Data Requirements document MFOO3M.
costs were generated using the RCA PRICE 'A!
model and the spread factors as shown

4).

56

REPORTS)

level

resource allocation
in Form A reports (Sectlon
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DATA FORM D
CONFIGURATION Martin Class ] (1ifting Reentry) NONRECUKRING (DDTAE) X

tin N
COST UNITS  § Millions, 1982 TOTAL PROGRAM FUNDING SCHEDULES RECURRING (PRODUCTION)

RECURRING (OPERATIONS)

LS

WBS IDENTIFICATION TOTAkTCOST FISCAL YEAR
NUMBER NOMENCLATURE COMPLETION} 19.85) 19 86419 87} 19.86) 19 39| 19 908 1991 1932 {1993 f1994 J1995.} 1995 f1997 {1908
1.1 Solid Propulsion Segment 24.8 5.4 12.2 G‘Qﬁ 0.3
.2 Liquid Propulsion Segment 21.6 3.0} 10.7]) 7.8] 0.3 "
1.3 Propulsion/Avionics Module 1538.6 }22.3 }165.0 299.0; 389.5)396.9}252.2113.7
Segment

1.4° Payload Module Segment 255.9 25.6y 67.7) 90.41 68.1} 4.1
1.6 KSC Launch Segment 166.3 5.6 | 33.2] 43.9§ 40.3}f 29.0] 13.7] 0.6
1.7 VAFB Launch Segment 78.9 1.1 8.5} 15.3] 20.0] z0.4} 12.9] 0.7
1.8 Flight Segment 49.3 1.5 9.2) 12.4y 11.7} 8.9] 4.9} 0.7
1.9 System-Level integration 122.3 1.6 | 12.1} 22.0f 29.1} 30.8} 22.9] 3.8

. Segment
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CONFIGURATION tartin Class 1 (1ifting Reentry)

DATA FORM D

TOTAL PROGRAM FUNDING SCHEDULES

NONRECURRING (DDT&E)

COST UNITS $-Millicns, 1982 RECURRING (PRODUCTION) X
RECURRING (CPERATIONS)
WBS IDENTIFICATION TOTAkTCOST FISCAL YEAR
NUMBER NOMENCLATURE COMPLETION]| 1988)1989}1990119011199211993)1934{19951996}1997§19.98}1999 20 00 J20 01§20 02
1.1 Solid Propulsion Segment 2115.2 6.3]122.6215.01252.5{263.0{264.4{264.1{259.8 1238.6 177.8} 51.2
1.2 Liquid Propulsion Segment 2243.8 6.7]130.0228.0 [267.8 |279.0 {280.5}280.2 |275.6 [253.1}188.6 | 54.3
1.3 Propulsion/Avionics Module 1335.9 98.21495.11484.2{246.9} 11.5
Segment
1.4 Payload Module Segment 2811.6 11.5] 97.51199.11290.11359.0397.8402.2 |371.7 |309.8 {223.3 123.1] 26.a
1.9 System-Level Integration 666.9 12.4144.61 62.1}169.7] 72.1] 72.5} 72.5} 72.11 69.7] 62.1]| 4.6 12.4

Segment

LTI
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DATA FORM D

CONFIGURATION Martin Class 1 (Iifting Reentry) NONRECURRING (DDTSE)

65

P RAM FUNDIN uL
COST UNITS  $ Millions, 1382 TOTAL PROGRAM FUNDING SCHEDULES RECURRING (PRODUCTION)
RECURRING (OPERATIONS) K
WBS IDENTIFICATION Tomﬂ_ﬂcosr 'FISCAL YEAR
1
NUMBER NOMENCLATURE COMPLETION}1988 11989 | 19an J1991 J1992 } 1993 §1994 J1995 J1995 }19a2 V1998 | 1999 ] 2000 }20u1 § 2002
1.1 Solid Propulsion Segment 506.4 14.7) 43.7) 57.2] 61.8] 62.7] 62.8) 62.4] 59.8] 50.8] 28.9] 1.5
1.3 Propulsion/Avionics Module 1719.2 49.8{148.5{ 194.2} 209.8} 213.0213.1} 211.9} 203.2} 172.6{ 98.2] 5.0
Segment
1.4 Payload Module Segment 42.6 1.2} 3.7} 4.8 5.2 5.3} 5.3} 5.3} 5.0 4.3} 2.4 0.1
1.6 KSC Launch Segment 2159.5 62.5| 186.5[ 243.9) 263.6{ 267.5]267.7| 266.2y 255 .2{ 216 .8{ 123.3] 6.3
1.7 VAFB Launch Segment 1554.2 45.00134.2§ 175.5/ 189.7| 192.5{192.6{ 191.6] 183.7] 156 .0| 88.8] 4.5
1.8 Flight Segment 334.6 - 9.7) 28.9] 37.8| 40.8] 41.4] 41.5] 41.2] 39.5} 33.6] 19.1] 1.0
1.9 System-Level Integration 1425.4 41.3§123.1}161.0§174.04176.63176.7§175.7]168.4] 143.1} 81.4] 4.2
Segment
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7. GOVERNMENT SUPPORT REQUIREMENTS
(FORM 'E' REPORTS)

This section presents the requirements, by program phase, for
NASA and other Government support of the SDLV program. Costs are
reported in Forms E per Data Requlrements document MFOO3M. Each
form covers one phase of the SDLV |ife cycle.
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CONFIGURATION Martin €lass 1 (DDT & E)

DATA FORM E
SUMMARY OF hAca

SUFPZRT REQUIREMENTS

WBS IDENTIFICATION TYPE OF UNITS OF I?&LSUTDEEDST!N
NUMBER NOMENCLATURE SUPPORT MEASUREMENT YES | NO REMARKS
1.6.4 KSC Services Civil Service Manpower 7.711 M Labor X Associated with first SDLV launch
1.8.3.2 {Network Operations Tracking & Data Relay $1.123 M Services X Associated with first SDLV launch
Services

1.8.4 Recovery Site Operatlions Civil Service Manpower $0.157 M Labor X Associated with first SDLV flight

1.9.2.1 |NASA Headquarters Contract Civil Service Manpower $18.061 M Labor X JAssociated with SDLY development.
Administration ROM only.

1.9.2.2 |}NASA Headquarters Institutional|Civil Service Manpower $16.230 M Labor X {Associated with SDLV development.
. Costs ROM only.

1.9.3.1 INASA JSC Program Management Civil Service Manpower $88.080 M Labor X {Associated with SDLV development.
ROM only.

1.9.3.2 |JNASA J5C Institutional Costs Civil Service Manpower 5106.050 M Labor X JAssociated with SDLV development.
ROM only.

1.9.4.1 |NASA IISFC Program Management Civil Service Manpower $67.230 M Labor X JAssociated with SDLV development.
JROM only.

1.9.4.2 |NASA MSFC Institutional Costs |[Civil Service Manpower $78.840 M Labor X [Associated with SDLV development.

ROM only.
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DATA FORM E

SUMMARY OF NASA SUPT2RT REQUIREMENTS
CONF'GURATION Martie flass 1 {Praduction)

WBS IDENTIFICATION TYPE OF UNITS OF IHCLUDED. IR
PPORT MEASUREMENT REMARKS
NUMBER NOMENCLATURE SUPPOR YES NO
1.9.2.1 |} NASA Headquarters Contract Civil Service Manpower $71.787 M Labor X {Associated with SDLV production. ROM
Administration only.
1.8.2.2 | NASA Headquarters Institutional{Civil Service Manpower $10.820 M Labor X JAssociated with SDLV production. ROM
Costs only. .
1.9.3.1 ]| NASA JSC Program Management Civil Service Manpower $58.720 M Labor X {Associated with SDLV production. ROM )
only.
g 1.9.3.2 | NASA JSC Institutional Costs Civil Service Manpower $70.700 M Labor X iAssociated with SDLV production. ROM
3 only.
1.9.4.1 |[NASA MSFC Program Management Civil Service Manpower $44.820 M Labor X JAssociated with SDLV production. ROM
only.
1.9.4.2 [NASA MSFC Institutional Costs [Civil Service Manpower $52.5€0 M Labor X [Associated with SDLV production. ROM
! 3 , only. :
[« Xe]
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DATA FORM E
SUMPAr e GF BROC TUTT IRV PEGUIPEMENTS

COHFIGURATION Martin £lacs 1 {Operations)

€9

WB5 IDENTIFICATICH TYPE OF URITS GF THCLUDED 1% _
HuMesA HOMEHCLATURE SUPPORT MERSIPEMENT YES } nHo REHARY'S
1.6.4.1 3§ KSC Program Management Civil Service Manpover $74.244 M Labor X
1.6.4.2 | ¥SC Sustaining Engineering Civil Service Manpower $48.510 M Labor X
1.6.4.3 | KSC Institutional Costs Civil Service Manpower $462.033 ¥ Labor X
1.7.4.1 | VAFB Program Management Civil Service Manpower $3.290 H Labor X
1.7.4.2 | VAFB Sustaining Engineering Aerospace Corp. Manpower | $100.310 ¥ Labor X
1.7.4.3 }VAFB Institutional Costs Civil Service Manpower 5351._750 M Labor p 4
1.8.3.2 tHetwork Operations Tracking & Data Relay $86.832 K Services X
Services 91 93
1.5.3.3 |Hetwork Institutional Costs Civil Service Manpower $11.656 M Labor X - %
1.8.4.1 |Recovery QOperations Civil Service Manpower $10.586 M Labor X G =
1.8.4.2 Recg;esag Site Institutional Civil Service Manpower $3.216 M Labor X % ;‘,:3
1.9.2.1 |JNASA Headquarters Contract Civil Service Manpower $77.720 H Labor X ’8 3
Administration =3
1.9.2.2 [HASA Headquarters Institutional [Civil Service Manpower $34.706 M Labor X S f’:
Costs -< T
1.9.3.1 {[NASA 35C Program Management Civil Service Manpower $628.722 M Labor X
1.9.3.2 |HASA J5C Institutional Costs Livil Service Manpower $441.53C H Labor X
1.9.4.1 |[NASA MSFC Program Management Civil Service Manpower $£77.184 M Labor X
1.9.4.2 [NASA MSFC Institutional Costs [ivil Service Manpower £165.490 M Labor X
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APPENDIX A
DETAILED PRICE MODEL OUTPUTS

A.1 PROPULSION/AVIONICS MODULE

This sectlon of Appendix A presents the detalled output reports
produced by the PRICE 84 hardware cost model In estimating
development and production costs for the SDLV Propulslon/Avionics
Module. These hardware costs all pertain to WBS 1.3.!, P/A
Module Hardware. Thls section [s organized as follows:

WBS 1.3.1.1 Integration, Assembly and Test

WBS 1.3.1.2 Structures Subsystem

WBS 1.3.1.3 Thermal Subsystem

WBS 1.3.1.4 Malin Engines (SSME)

WBS 1.3.1.5 Propulsion Systems

wBS 1.3.1.6 Auxl|iary Systems

WBS 1.3.1.7 Guldance & Navigatlion Subsystem

wBS 1.3.1.8 Data Management Subsystem

WBS t.3.1.9 TT&C Subsystem

WBS 1.3.1.10 Power Generatlon Subsystem

WBS 1.3.1.11 Power Distribution Subsystem



WBS 1.3.1.1

P/A MODULE INTEGRATION, ASSEMBLY & TEST
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ORIGITAS e
OF POOR QUP\L\W

- - - PRICE 84 - ~ =~
INTEGRATION AND TEST
DATE 7-5EP-82 TIME 21:01 FILENAME; ITPA2.DAT
(282144)
PROPULSYON/AVIONICS MODULE
PRODUCTIOM QUANTITY 3 INT WEIGHT  2297,583% MODE 5
PROTOTYPE QUANTITY 1.250 INT VOLUME 149,995% QUANTITY/NHA 1
UNIT PROD COST 5210.68 MONTHLY PROD RATE 0.01
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERIMNG
DRAFTING 17420, 21814, 19601,
DESIGN 83171. 9366, 72837.
SYSTEMS 52485. - 5245,
PROJECT MGMT 28678. 12728, 41402,
DATA 2827, 90865, 11892,
SUBTOTAL (ENG) 117138, 33338. 150476,
MANUFACTURING
PRODUCTION ) - 15632, 15632,
PROTOTYPE 11807. = 11807,
TOOL-TEST EQ 1312, 54, 1368,
SUBTOTAL(MFG) 12819, 15888, 285086,
TOTAL COST 129957, 49024, 178982,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIP'GRS
WEIGHT 47.6858*% 2249.931x ENGINEERING COMPLEXITY 0.900%
VENSITY 35.000% 15.000% PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 9. 128=% 8.083% PROTO SCHEDULE FACTOR , 250%
NEW DESIGN 1.000 1.000 ELECT VOL FRACTION . 009
DESIGN REPEAT 0.000 0.000 PLATFORM 2.500
EQUIPMENT CLASS L L 3 TRKKE YEAR OF TECHNQLOGY 1978
ENGINEERING CHANGES .089x% 051 RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.0 1.0 MTBF(FIELD) 9378x%
SCHEDULE START FIRST 1ITEM FINISH
DEVELOPMENT JUN 85 ( 20) JAN 87 ( 50) MAR 91 ( 70)
PRODUCTION JAN 87 ( 29) MAY 89% (133) JUN 00 (162)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PFux. 7ESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%*
AMORTIZED UNIT COST 18341.44« PRODUCTION TOOLING 1,00«
DEV COST MULTIPLIER 1.3%
#1000 COST MULTIPLIER 1.35
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 117478, 43989, 161468,
CENTER 129957, 49024, 178982.
TO 144486, 53781, 198287.
ﬁ
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WBS 1.3.1.2

P/A MODULE STRUCTURES SUBSYSTEM
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~ - ~ PRICE 84 - ~ -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:00 FILENAME: SDST2.DAT
(282144)
STRUCTURE, THRUST
; PRODUCTION QUANTITY 3 UNIT WEIGHT 3496.00 MODE 2
PROTOTYPE QUANTITY 1.250 UNIT VOLUME 87,00 QUANTITY/NHA 1
UNIT PROD COST116812.64 COST PROCESS FACTOR 1  MONTHLY PROD RATE 0,59
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 3804, 248. . 3850.
DESIGN 12917, 1059. 13976,
SYSTEMS 2444, - 2444,
PROJECT MGMT 15213. 8948, 24158,
DATA 1825. 5108. 8734,
SUBTOTAL (ENG) 35804. 15358, 51182.
MANUFACTURING
PRODUCTION - 34838, 34438,
PROTOTYPE 25169, - 25169.
TOOL-TEST EQ 11094, 13039. 24133.
SUBTOTAL(MFG) 38263. 47877. 84140.
TOTAL COST 72068, 63235. 135302.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 34986.000 ENGINEERING COMPLEXITY 1.300
DENSITY 36.041%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.450 PROTO SCHEDULE FACTOR .250%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.853% YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS Rk % RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .048* MTBF(FIELD) 5466%
INTEGRATION LEVEL 1.0 )
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 18) NOV 88=* (

) JAN 87*%  ( 20)
)

2
PRODUCTION JAN 88 ( 28) APR 90% ( 3 JuL 90+ ( 31)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982 TOGLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING M.500
T-1 COST 130651.21% PRODUCTION TOOLING M.500
AMORTIZED UNIT COST 21078.45+* RATE TOOLING o
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *%%%x¥
PROD COST MULTIPLIER 1.35 UNIT LEARMING CURVE .867+
COST RANGES DEVELOPMENT PRODUCTION YOTAL COSYT

FROM 83208. 54895, 118104,

CENTER 72066, 63235, 135302.

TO 82156, 71047, 153203.
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DATE 7-SEP-82

STRUCTURE , BODY

PROBUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 7462.80

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT JUN 85
PRODUCTION JAN 88

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

ORIGINAL PRTE T
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FILENAME: SDST2,DAT
(282144)

3 UNIT WEIGHT 3519.00 MODE 2
1.250 UNIT VOLUME 97.00 QUANTITY/NHA 1
COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.68

DEVELOPMENT PRODUCTION TOTAL COST
3241. 182. ' 3423,
11429, 742. 12171.
2252. - 2252.
12409, 8119, 18528.
1388. 3500. 4888,
30718, 10542, 41261.
- 22388. 22388.
17055, - 17055.
5312, 8768 . i8G77.
25387. 32153. 57520,
56985. 426986, 88781.
MECHANICAL l PRODUCT DESCRIPTORS
3519.000 ENGINEERING COMPLEXITY 1.300
38.278* PROTOTYPE SUPPORT 1.0

8.130 PROTO SCHEDULE FACTOR .250%

1.000 PLATFORM 2.500

0.842* YEAR OF TECHNOLOGY 1976
AREER RELIABILITY FACTOR 1.0

.038+ MTBF (FIELD) 6173+

1.0

FIRST ITEM FINISH
( t17) OCT 86« ( 2) DEC 86%* ( 19)
( 28) FEB 80x ( 3) MAY 90x ( 29)

1982 TOOLING & PROCESS FACTORS

0.00 DEVELOPMENT TOOLING M.500
8356.68+* PRODUCTYON TOOLING M. 500
14231.98% RATE TOOLING o

1.35 PRICE IMPROVEMENT FACTOR *#%*t

1.35 UNIT LEARNING CURVE .871%

DEVELOPMENT PRODUCTION TOTAL COST
49170. 37037. 86207.
56085. 42696 . 98781.
B84298. 48291. 112587,
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ORIGINAL
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- - - PRICE 84 - - -
MECHANICAL ITEM

DATE 7-SEP-82 TIME 21:0t FILENAME: SDST2,DAT
(282144)
STRUCTURE, INTERNAL
>
PRODUCTION QUANTITY 3 UNIT WEIGHT 4276.00 MODE 2
PROTOTYPE QUANTITY 1.250 UNIT VOLUME 97.00 QUANTITY/NHA 1
UNIT PROD COST 8855.42 COST PROCESS FACTOR 1 MONTHLY PROD RATE 0,64
PROGRAM COST($ 1000) DEVELOPMENT wi CUCTION TOTAL COST
ENGINEERING
DRAFTING 3886, 211, 3897.
DESIGN 129986, 850. 13847,
SYSTEMS 2561, - 2581,
PROJECT MGMT 14500. 7310. 21809.
DATA 1610, 4181, 5791,
SUBTOTAL (ENG) 353853, 12552, 47904,
MANUFACTURING
PRODUCTION - 26568, 265686.
PROTCTYPE 20287. - - 20267,
TOOL-TEST EQ 10208. 11887. 22083.
SUETOTAL (MFG) 30474, 38453, 68927.
TOTAL COST 85826. 51005, 116831.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 4278.000 ENGINEERING COMPLEXITY 1.300
DENSITY 44.082% PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.130 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.843* YEAR OF TECHNOLOGY 19786
EGUIPMENT CLASS KKKk RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .038%* MTBF(FIELD) 5823+*
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 17) 0CT 88%* ( 2) DEC 86% ( 19)
PRODUCTION JAN 88 ( 26) FEB 90%* ( 4) JUN 90 ( 30)
SUPPLEMENTAL TNFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTGRS
ESCALATION 0.00 DEVELOPMENT TOOLING M.500
T-1 COST 9920, 72« *PRODUCTION TOOLING M.500
AMORTIZED UNIT COST 17001.53% RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *%%t*x
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .871%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM §7588. 44139. 101727.
CENTER 85828, 51005. 116831,
T0 75668. 57898, 133566,
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- - - PRICE 84 - - -
INTEGRATION AND TEST

DATE 7-SEP-82 TIME 21:01 FILENAME: SDST2.DAT
(282144)

STRUCTURES INTEG/ASSY/TEST

PRODUCTION QUANTITY 3 INT WEXGHT 852,485+« MODE 5
PROTOTYPE QUANTITY 1.280 INT VOLUME 56.831* QUANTITY/NHA 1
UNIT PROD COST 1309.97 MONTHLY PROD RATE 0.09
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
‘DRAFTING 83902, 278. 8580.
DESIGN 29003, 1145, 30149,
-SYSTEMS 2401, - 2401,
PROJECT MGMT . 11779, 1430. 13209,
* DATA 1029, 674. 1903.
SUBTOTAL(ENG) 52519. 3723, 568242,
MANUFACTURING
PRODUCTION - 3930. 3930.
PROTOTYPE 4538, - 4538,
TOOL-TEST EQ 437. 22. 459,
SUBTOTAL(MFG) 4978, 3952, 8927,
TOTAL COST 57495, 78785, 651689,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 852,485+ ENGINEERING COMPLEXITY 1,000%
DENSITY 15. 000* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 7.811% PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.000 YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS LEE L L RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .028+ MTBF(FIELD) 10738*
INTEGRATION LEVEL 2.0
SCHEDULE START FIRST ITEM FIMISH
DEVELOPMENT JUN 85 ( 32) JAN 88 ( 38) MAR @1 ( 70)
PRODUCTION JAN 88 ( 19) JUL 89 ( 23) JUN 91 ( 42)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 2558.20+# PRODUCTION TOOLING 1.00%
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER .35
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 52094. 8765 . 58859,
CENTER 57495, 767S. 65169.
T0 85178, 8561, 73737.
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- - - PRICE B4 - - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTH2.DAT
(282144)
THERM.PROTECTION SYSTEM .
PRODUCTION QUANTITY 3 UNIT WEIGHT 5295.00  MODE 2
PROTOTYPE QUANTITY 1.250  UNIT VOLUME 50.00  QUANTITY/NHA 1
UNIT PROD COST24121.14  COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.50
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 6877. 470. 7347,
DESIGN 28569, 1962. 28530.
SYSTEMS 8332, - 8332.
PROJECT MGMT 36680. 13302. 49962,
DATA 4424, , 7587. 12011,
SUBTOTAL (ENG) 80862, 23320, 104182,
MANUFACTURING
PRODUCTION - 72363. 72363,
PROTOTYPE 55547, - 55547,
TOOL-TEST EQ 8536. 427, 8983,
SUBTOTAL (MFG) 84083, 72791. 136873,
TOTAL COST 144944, 98111, 241055,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 5295.000 ENGINEERING COMPLEXITY 1.600
DENSITY 105. 200+ PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.740 PROTO SCHEDULE FACTOR 250+
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.853* YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS ARER RELIABILITY FACTOR 1.0
ENGINEERING CHANGES . 056 MTBF (FIELD) 4332+
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 (23) APR 87¢ ( 3) JUL 87* ( 26)
PRODUCTION  JAN 88 ( 32) AUG 90+ ( &) DEC 90+ ( 36)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION . 0.00 DEVELOPMENT TOOLING 1.00%*
T-1 COST 27214.41* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 32037.01* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR #**#%%* -
PROD COST MULTIPLIER 1.35 UNIT LEARNING CLRVE .863%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 126834 81376. 208010.
CENTER 144944, 96111. 241055,
TO 166159, 110630. 276789,

A-10
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PRICE 84 - - -

. MECHANICAL ITEM

DATE 7-SEP-82

ACTIVE THERM.CONT.SYSTEM

PRODUCTION QUANTITY 3 UNIT WEIGHT 1126.00 MODE 2
PROTOTYPE QUANTITY 1.250 UNIT VOLUME 11.00 QUANTITY/NHA 1
UNIT PROD COST 2298.30 COST PROCESS FACTOR 1  MONVHLY PROD RATE 0,87
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 1488, 94, 1582,
DESIGN 4813, 361, 5163,
SYSTEMS 694, - 694,
PROJECT MGMT 2851, 1363. 4215,
DATA 311. 780. 1091,
SUBTOTAL(ENG) 10157. 2588. 12745,
MANUFACTURING
PRODUCTION - 6895, 6895,
PROTOTYPE 4700. - 4700.
TOOL-TEST EQ 539. 61, 600.
SUBTOTAL(MFG) 5239, 6958. 12198,
TOTAL COST 15397. 9544, 24940.
DESIGN FACTORS MECHANICAL PRODUCYT DESCRIPTORS
WEIGHT 1128.000 ENGINEERING COMPLEXITY 1.000
DENSITY 102, 364* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.000 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 FLATFORM 2.500
DESIGN REPEAT 0.773% YEAR OF TECHNOLOGY 1876
EQUIPMENT CLASS XEKKE RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .037% MTBF(FIELD) 9149+
INTEGRATION LEVEL 1.0
SCHEDRULE START FIRST ITLA FINISH
DEVELOPMENT  JUN 8S5 ( 13) JUN 86% ( 2) AUG 86%* ( 15)
PRODUCTION JAN 88 ( 21) SEP 89+ ( 2) NOvV 89= ( 23)
SUPPLEMENTAL INFGRMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00*
T-1 COST 2582.57* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST  3181.17% RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR #*#%%xx
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE . 8768+
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 13643, 8075. 21718.
CENTER 15397. 9544, 24940.
TO 17848, 11168, 29016,

A-11
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- - - PRICE 84 - - -
INTEGRATION AND TEST
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTH2.DAT
(282144)
THERMAL SUBSYS.INTEG/ASSY/TEST
PRODUCTION QUANTITY 3 INT WEIGHT 508,745% MODE g
PROTOTYPE QUANTITY 1.250 INT VOLUME 33,916+ QUANTITY/NHA 1
UNIT PHOD COST 1412.00 MONTHLY PROD RATE 0.09
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 7083. 290, 7352,
DESIGN 25205. 1267. 26473,
SYSTEMS 2056. - 2058,
PROJECT MGMT 9934, 1478, 11481,
DATA 869. 895, 1764 .
SUBTOTAL (ENG) 45178, 3930. 49108,
MANUF ACTURING
PRODUCTION - 4238, 4238,
PROTOTYPE 4440, - 4440,
TOOL-TEST EQ 4865, 24, 489,
SUBTOTAL (MFG) 4908, 4260. 9165,
TOTAL COST 500814, 8190, 58271,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 508,745 ENGINEERING COMPLEXITY 1.000%
DENSITY 15, 000=* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.196% PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.000 YEAR OF TECHNGLOGY 1978
EQUIPMENT CLASS XxEER RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .035% MTBF (F1ELD) 10748+
INTEGRATION LEVEL 2.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85  ( 32) JAN 88 ( 38) MAR 91 ( 70)
PRODUCTION JAN 88 ( 20) AUG 89+ ( 22) JUN 91 ( 42)
SUPPLEMENTAL INFORMATION '
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST  2730.089% PRODUCTION TOOLING 1.00%
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.35 .
COST RANGES DEVELOPMENT PRODUCT ION TOTAL COST
FROM 455438, 7257. 52805,
CENTER 50081. 8190, 58271,
T0 56367 . 9039, 85408.
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MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDPR2.DAT
(282144)
MAIN ENGINES
PRODUCTION QUANTITY 9 UNIT WEIGHT 6974.00 MODE 2
PROTOTYPE QUANTITY 4,000  UNIT VOLUME 70.00  QUANTITY/NHA 3
UNIT PROD COST37434.74 COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.61
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 194, 522. 716,
DESIGN 826, 2245, 2871,
SYSTEMS 47, - 47.
PROJECT MGMT 44102, 58410, 100511,
DATA 2988 31623, 34811,
SUBTOTAL (ENG) 47958, 90800. 138757,
MANUFACTURING '
PRODUCTION - 336913. 336913,
PROTOTYPE 172318. - 172318,
TOOL-TEST EQ 15723. 1328. 17082.
SUBTOTAL(MFG) 188541, 338241, 528282,
TOTAL COST 23%997, 429041, 885039,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 8974 .000 ENGINEERING COMPLEXITY 0,700
DENSITY 99.6829%* PROTOTYPE SUPPORT 1.0
MFG, COMPLEXITY 8.950 PROTO SCHEDULE FACTOR  .250%
NEW DESIGN 0.050 PLATFORM 2.500
DESIGN REPEAT 0.867* YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS rRExE RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .039* MTBF(FIELD) 3697+
INTEGRATION LEVEL 0.7
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85  ( 10)  MAR 86¢ ( 11) FEB 87+ ( 21)
PRODUCTION JAN 88 ( 85) NOV 90x ( 13) DEC 91% ( 48)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 50353.39% PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 47671.27+ RATE TOOLING 0
DEV COST MULTIPLIER . 1.35% PRICE IMPROVEMENT FACTOR *#¥*x%x*
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE , 860%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 203988, 3629859, 586947.
CENTER 235997, 429041, 665039,
TO 2679286, 492083, 760008.

P
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OF POOR G ALY
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WBS 1.3.1.5

P/A MODULE PROPULSION SYSTEMS
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DATE 7-SEP-82

MAIN FEED SYS.

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 3780.93

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL(ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOQL-TEST EQ

St Caime
L(

SUBTOTAL(MFG
TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 85
PRODUCTION JAN 88

SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS
ESCALATION
T-1 COST .4
AMORTIZED UNIT COST 5
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

ORIGINAL PACT £S5
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FILENAME: SDPR2,DAT
(282144)
3 UNIT WEIGHT 4193,00  MODE

1.250 UNIT VOLUM
COST PROCESS FACTOR
DEVELOPMENT

381.
1078,
106,
2408,
225,
4198,

7241.
594,

1833,

12034,

MECHANICAL P
4193.000

FIRST I
( 8) JAN 88%
2) OCT 89%*

1982 T
0.00
205.72+%
177.95%
1.35
1.38

DEVELOPMENT P
10493.
12034,
13831.

A-16

2
QUANTITY/NHA 1
1 MONTHLY PROD RATE 0,82

E 130,00

PRODUCTION TOTAL COSY
119. 501.
44s. ‘ 1523,

- 108,
2258, 4664,
1295 . 1520,
4115, 8313,

11343, 11343,
- 7241.

78, 870.
11419, . 19254,
15534, 27568,

RODUCT DESCRIPTORS
ENGINEERING COMPLEXITY 0.700
PROTOTYPE SUPPORT 1.0
PROTO SCHEDULE FACTOR .250%
PLATFORM 2,800
YEAR OF TECHNOLOGY 1976
RELIABILITY FACTOR 1.0
MTBF(FIELD) 7582+
TEM FINISH
( 2) MAR 88% ( 10)
« 2) DEC 89% ( 24)

OOLING & PROCESS FACTORS
DEVELOPMENT TOOLING 1.00%
PRODUCTION TOOLING 1.00%
RATE TOOLING 0
PRICE IMPROVEMENT FACTOR **#%x&
UNIT LEARNING CURVE .879%
RODUCTION TOTAL COST
13194, 23687,

15534. 27588.

18118. 31949,



ORIGINAL Wit 19
OF POOR QUALITY

-~ = - PRICE 84 ~ - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDPR2.DAT
(282144)
OMS ENGINES
PRODUCTION QUANTITY a UNIT WEIGHT 299,00  MODE 2
PROTOTYPE QUANTITY 3.000  UNIT VOLUME 70.00  QUANTITY/NHA 2
UNIT PROD COST 2438,53  COST PROCESS FACTOR 1’ MONTHLY PROD RATE 0,92
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 26, 49, 74,
DESIGN 78. 263. 341,
SYSTEMS - 8.
PROJECT MGMT 2134 2557, 4891,
DATA 148. 1442, 1589,
SUBTOTAL(ENG) 2390, a3it, 6701.
MANUF ACTURING
PRODUICTION - 14631, 14831,
PROTOTYPE 8520. - 8520,
TOOL-TEST EQ 802, 75, 877.
SUBTOTAL(MFG) 9322, 14707. 24028,
TOTAL COST 11711, 18018, 30729,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 299,600 ENGINEERING COMPLEXITY O, 7oo
DENSITY 4.371% PROTOTYPE SUPPORT 1.
MFG. COMPLEXITY 9.000 PROTO SCHEDULE FACTOR 250*
NEW DESIGN 0.050 PLATFORM 2.500
DESIGN REPEAT 0.851* YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS *REE* RELIABILITY FACTOR 1.0
ENGINEERING CHANGES ,039% MTBF (FIELD) 9342+
INTEGRATION LEVEL 0.7
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ¢ 11) APR 86* ( 8) DEC 88% ( 19)
PRODUCTION JAN 88 { 23) NOV 89* ( 5) APR 80* { 28)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 3023.83+ PRODUCTION TOOLING 1.00%*
AMORTIZED UNIT COST  3169.59% RATE TOOLING )
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR X*##%%
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .868%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 10484, 18781. 27245,
CENTER 11711, 19018, 30729.
T0 12742, 20876. 33418,

A=17




DATE 7-SEP-82

AUX.FEED SYS.

PRONUASTION QUANTITY
PROTGTYPE QUANTITY

UNIT PROD COST 435429

PROGRAM COST($ 1000)

ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA

SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTGTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG., COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 85
PRODUCTION JAN 88

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER

PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
T0

=%

ORIGINAL PAGE IS
OF POOR QUALITY

- - - PRICE 84 - - -

MECHANICAL ITEM

15098,

TIME 21:01 FILENAME: SDPR2.DAT
(282144)

3 UNIT WEIGHT 4934.00  MODE 2
1.250  UNIT VOLUME 12.00  QUANTITY/NHA 1
£OST PROCESS FACTOR 1 MONTHLY PROD RATE 0.79

DEVELUPMENT PRODUCTION TOTAL COST
357, 114, 471,
1009. 457. 1466,
100. - 100.
2637, 2580, 5217.
241. 1480, 1722.
4344, 4631, 8975.
- 13083. 13063,
aase, - 8349,
854, 73. 727.
9003. 131386. 22139,
13347, 177867, 31114.
MECHANICAL PRODUCT DESCRIPTORS
4934 .000 ENGINEERING COMPLEXITY 0.700
411.167+ PROTOTYPE SUPPORT 1.0

7.500 PROTO SCHEDULE FAGTOR . 250+

0.250 PLATFORM 2.500

0.851* YEAR OF TECHNOLGGY 1976
EEEX® RELIABILITY FACTOR 1.0

.030% MTBF (FIELD) 7220%

0.7

FIRST ITEM FINISH
( 8) JAN 88% ( 2) MAR 86+ ( 10)
( 22) NOV 89x ( 2) JAN 90+  ( 25)

1982 TOOLING & PROCESS FACTORS

0.00 DEVELOPMENT TOOLING 1.00*
4845, 42+ PRODUCTION TOOLING 1.00%
5922. 40 RATE TOOLING 0

1.35 PRICE IMPROVEMENT FACTOR +#k*%%

1.35 UNIT LEARNING CURVE .878%
DEVELOPMENT PRODUCTION TOTAL COST

11742, 15291, 27032.
13347. 17787. 31114,
20262. 35358,

18
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DATE 7-SEP-82

OMS PROP.TKS.

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 5989.6S

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL CoOST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 85
PRODUCTION  JAN 88

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RAMGES
FROM
CENTER
T0

- ~ - PRICE B4 - - -~
MECHANICAL ITEM
TIME 21:01 FILENAME: SDPR2.DAT
(282144)
12 UNIT WEIGHT 260.00 MODE
5.000 UNIT VOLUME 26,00 QUANTITY/NHA
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.67
DEVELOPMENT PROOUCTICN TOTAL COST
38, 21. 59.
119, 89, 208,
10. - 10,
1123. 1249, 2371.
81. 700. 781,
1371. 2058. 3429.
- 7186, 7196,
3713. - 3713.
279. 41, 320.
3991. 7237. 11229,
53862. 92965, 14857,
MECHANICAL PRODUCT DESCRIPTORS
260.000 ENGINEERING COMPLEXITY 0.700
10. 000* PROTOTYPE SUPPORT 1.0
8.000 PROTO SCHEDULE FACTOR . 250+
0.100 PLATFORM 2.500
0.785% YEAR OF TECHNOLOGY 1878
ETTTT RELIABILITY FACTOR 1.0 -
.019% MTBF (FIELD) 14202+
0.7
FIRST ITEM FINISH
{ 9) FEB 86%* ( 11) JAN 87+ ( 20)
( 17) MAY 89x « 7 DEC 89% ( 24)
1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00¥
808.37* PRODUCTION TOOLING 1.00%
774.82%* RATE TOGLING (o]
1.35 PRICE IMPROVEMENT FACTOR #**x¥%%
1.35 UNIT LEARNING CURVE .880%
DEVELOPMENT PRODUCTION TOTAL COST
4741. 8075. 12818,
5362. 9295, 14657 .
5980. 10419, 16399,

ORIGIMAL, E/
OF POOR QUALI
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DATE 7-SEP-82

OMS HE.TKS.

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 209.19

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
PATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL(MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS -
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT JUN 85
PRODUCTION JAN 88

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATICON

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

2t

CRIGINAL Filwi o
OF POOR QUALIY

- - - PRICE 84 - - ~
MECHANICAL ITEM
TIME 21:01 FILENAME: SDPR2,DAT
(282144) i
] UNIT WEIGHT 279.00 MODE 2
3.000 UNIT VOLUME 28.00 QUANTITY/NHA 2
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.98
DEVELOPMENT PRODUCTION TOTAL COST
29. 10. 39.
85. 37. 123.
8. - e.
331. 243, 574,
27. 138. 168.
481. ' 429, 910.
- 12588. 1255,
915. - §15.
64, 11. 75.
980. 1268. 2248,
1461. 1895, 31586,
MECHANICAL PRODUCT DESCRIPTORS
279.G00 ENGINEERING COMPLEXITY O0.700
9,964+ PROTOTYPE SUPPORT 1.0
7.000 PROTO SCHEDULE FACTOR . 250%
Q.100 PLATFORM 2.500
0.722+ YEAR OF TECHNOLOGY 1976
LRI I RELIABILITY FACTOR 1.0
.014x% MTBF(FIELD) 21318%¢
0.7
FIRST ITEM FINISH
( 8) JAN 88x ( 8) JUL -86x ( 14)
( 13) JAN 89x% ( 3) APR 89« ( 16)
1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00x
249.29* PRODUCTION TOOLING 1.00%
282.49% RATE TOOLING . (o]
1.358 PRICE IMPROVEMENT FACTOR **%%%xx
1.3% UNIT LEARNING CURVE .892%
DEVELOPMENT PRODUCTION TOTAL COST
1285. 1462. 2747.
1481. 1695. 3158.
1880. 1946. 3608.
A=20
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g (e F;S
ORIGHSAL, Pat
OF POOR QUALTT 4

- ~ - PRICE 84 - ~ -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDPR2.DAT
(282144)
RCS PRIMARY THRSTRS
PRODUCTION QUANTITY 72 UNIT WEIGHT 23.96 MODE 2
PROTOTYPE QUANTITY 30.000 UNIT VOLUME {.00 QUANTITY/NHA 24
UNIT PROD COST 754.7%5 COST PROCESS FACTOR 1 MONTHLY PROD RATE 3.32
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 10. 24, 35.
DESIGN 36. 130. 168.
SYSTEMS 2. - 2.
PROJECT MGMT 4825, 6925, 11750.
DATA 296. 3768, 4084,
SUBTOTAL (ENG) 5170. 10847. 16017.
MANUFACTURING
PRODUCTION - 54342, 54347,
PROTOTYPE 18255, - 18255,
TOOL-TEST €G 1878, 185, 2164,
SUBTOTAL(MFG) 20233. 54527. 74760.
TOTAL COST 25403, 65375. 907717.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 23.960 ENGINEERING COMPIL.EXITY 0.700
DENSITY 23.960%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10.000 PROTO SCHEDULE FACTOR .250%*
NEW DESIGN 0.050 PLATFORM 2,500
DESIGN REPEAT 0.7688x% YEAR OF TECHNOLOGY 197€
EQUIPMENT CLASS XXEE% RELIABILITY FACTOR 1.0
ENGINEERING CHANGES . 040% MTBF (FIELD) 14220+#

. INTEGRATION LEVEL 0.7 .

SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 12) MAY 86 ( 44) JAN 90* ( 58)
PRODUCTION JAN 88 ( 19) JUL 89x ( 22) MAY 91x ( a1)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00#
T-1 COST 1482.30= PRODUCTION TOOLING 1.00*
AMORTIZED UNIT COST 907.98% RATE TOOLING 0o
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR ##xx%x%
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .865+
COST RANGES DEVELOPMENT PRODUCTON TOTAL COST

FROM 22518. 57061. 79569,

CENTER 25403. 6537%. 90777.

TO 27740, 71597, 99237,

A-21
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DATE 7-SEP-82

RCS VERNIER THRSTRS.

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 530.82

PROGRAM COST($ 1000)

ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA

SUBTOTAL(ENG)

MANUFACTURING
PRODUCTION
PROTCTYPE
'TOOL-TEST EQ

SUBTGTAL (MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE
DEVELOPMENT
PRODUCTION

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS

ESCALATION

T-1 COST

AMORTIZED UNIT COST
« DEV COST MULTIPLIER

PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

START
JUN 85
JAN 88

ORIGINAL 1/ s i
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FILENAME: SDPR2.DAT
(282144)

12 UNIT WEIGHT 9,50 MODE 2
5.000 UNIT VOLUME 0.50 AUANTITY/NHA 4
COST PROCESS FACTOR 1 MONTHLY PROD RAVE 1.40

DEVELOPMENT PRODUCTION TOTAL COST

7. 17. 24,
22, 7. 120.
1. - 1.
822. 1003. 1625.
40. 558, 598.
892, 1878, 2368.
- 6370, 637C.
2624, ~ 2824.
322. 48, 369,
2945, 6417, 89363.
3837. 8093, 11731.
MECHANICAL PRODUCT DESCRIPTORS

9.500 ENGINEERING COMPLEXITY 0.700

19.000%* PROTOTYPE SUPPORT 1.0

10.500 PROTO SCHEDULE FACTOR . 250%*

0.050 PLATFORM 2.500

0.761% YEAR OF TECHNOLOGY 1976 :
KEXRE RELIABILITY FACTOR 1.0

~ 059+ MTBF(FIELD) 16055+
0.7
FIRST ITEM FINISH
( 13) JUN 86%* ( 15) SEP 87+ ( 28)
( 19) JuL 89x ( 8) MAR 90%* ( 27)
1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00*
745.89+ PRODUCTION TOOLING 1.G0%*
674.43x* RATE TOOLING Q

1.35 PRICE IMPROVEMENT FACTOR **x***¥

1.35 UNIT LEARNING CURVE .863*
DEVELOPMENT PRODUCTION TOTAL COST

3239. 7109, 10348.
3637. 8093. 11731,
3942. 8778. 12720.

>
I

22

e e s

S



ORIGINAL PACGE 18
OF POOR QUALITY

- - - PRICE 84 -~ - -
INTEGRATION AND TEST

DATE 7-SEP-82 TIME 21:01 FILENAME; SDPR2,DAT
(282144)

PROPULSION SYSTEM INTEG/ASSY/TEST

PRODUCTION QUANTITY 3 INT WEIGHT 1932.085+« MODE ]
PROTOTYPE QUANTITY 1.250 INT VOLUME 128.806* QUANTITY/NHA 1
UNIT PROD COST 5818.99 MONTHLY PROD RATE 0,11
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 97%0. 1513. 11283,
DESIGN 29294, 8553, 35847.
SYSTEMS 2494, - 2494,
PROJVECT MGMT 12573. 5658. 18230.
DATA 1366. - 3344, 4710,
SUBTOTAL (ENG) 55477. 17067. 72544,
MANUFACTURING
PRODUCTION - 17457. 17457.
PROTOTYPE 19137, - 18137.
TOOL-TEST EQ 1793, a4, 1878.
SUBTOTAL (MFG) 20931. 17541. 38472.
TOTAL COST 78407, 34609, 111018,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTURS
WEIGHT 1932.085x* ENGINEERING COMPLEXITY 0,908+
DENSITY 18.000%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.420* PROTO SCHEDULE FACTOR .250%*
NEW DESIGN 0.500 PLATFORM 2.500
DESIGN REPEAT 0.000 YEAR OF TECHNOLOGY 1985%*
EQUIPMENT CLASS REEXK RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .080* MTBF (FYELD) 8607*
INTEGRATION LEVEL 2.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 32) JAN 88 ( 0) JAN 88 ( 32)
PRODUCTION JAN 88 ( 24) DEC 89 ( 18) JUN 91 ( 42)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1985%* TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 11538.18=* PRODUCTION TOOLING 1.00%
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.35
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 88845. 30728. 99573.
CENTER 76407. 348089. 111018,
TO 84714. 38171, 122885.

A-23
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P/A MODULE AUXILIARY SYSTEMS
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™

ORIGH . Vi RARE

OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:0; FILENAME: SDAUX2,DAT
(282144)
AUXILIARY POWER SYSTEM
PRODUCTION QUANTITY 3 UNIT WEIGHT 1225.00 MODE 2
PROTOTYPE QUANTITY 1.250 UNIT VOLUME 12.00 QUANTITY/NHA 1
' UNIT PROD COST 3402.03 COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.78
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 1988. 123. 2111,
DESIGN 8509. 478. 8987,
SYSTEMS 911, - 911.
PROJECT MGMT 3818. 1982. 5799,
DATA 460. 1133, 1593.
SUBTOTAL (ENG) 13886. 3715, 17401,
MANUFACTURING
PRODUCTION - 16206, 10200,
PROTOTYPE 134586, - 13456,
TOOL-TEST EQ 819, 85, 204,
SUBTOTAL(MFG) 14275, 10291. 24568.
TOTAL COST 27961. 14008, 41987,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 1225.000 ENGINEERING COMPLEXITY 1,000
DENSITY 102.083+* PROTOTYPE SUPPORT 2.0
MFG. COMPLEXITY 8.230 PROTG SCHEDULE FACTOR . 250+%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.788%* YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS Xk k% RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .042% MTBF(FIELD) 8147%*
INTEGRATION LEVEL 0.7
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 13) JUN 86%* ( 8) SEP 86+* ( 18)
PRODUCTION JAN 88 ( 23) NOV 89x ( 2) JAN 90%* ( 25)
SUPPLEMENTAL IMFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%*
T-1 COST 3804.26+* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST  4688.79%* RATE TOOLING (o]
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR **#x*x
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVI ,873*
COST RANGES DEVELOPMENT PRODUCTION TOTAtL. COST
FROM 24657. 11874. 36531.
CENTER 27961, 140086, 41967.
T0 32221. 18271, 43492,

>
]
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DATE 7-SEP-82

RECOVERY SYSTEM

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UMIT PROD COST 1015.20

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA ’
SUBTOTAL(ENG)

MANUFACTURING
PROMICTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL(MFG)
TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REFEAT
EQUIPMENT CLASLS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 85
PRODUCTION JAN £8

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

ORIGINAL PR I
OF POOR QUALITY

~ - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FILENAME: SDAUX2,DAT
(282144)

3 UNIT WEIGHT 6708.00 MODE 2
1.250 UNIT VOLUME 62.00 QUANTITY/NHA 1
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.41

DEVELOPMENT PRODUCTION TATAL COST
3398. 52, 3448.
10787, 142, 10910.
2787. - 2787,
8872. 658, 9528,
1343. 379. 1722.
27145, 1230. 28378,
- 30486. 3048,
5589. - 5589,
480. 34. 493,
8049, 3079. 9128,
33194, 4309. 37503.
MECHANICAL PRODUCT DESCRIPTORS
8708.000 ENGINEERING COMPLEXITY 1,300
108. 181* PROTOTYPE SUPPORT 2.0

5.9580 PROTO SCHEDULE FACTOR . 250%

1.000 PLATFORM 2.500

0.895+ YEAR OF TECHNOLOGY 1976
KEERK RELIABILITY FACTOR 1.0

012+« MTBF(FIELD) 13815%

0.7

FIRST ITEM FINISH
( 12) MAY 86* ( 1) JUN 86x ( 13)
( 18) APR 89* « 1N MAY 89%* (17

1982 TOOLING & PROCESS FACTORS

0.00 DEVELOPMENT TOOLING 1.00%
1113.25+% PRODUCTION TOOLING 1,00%
1438.41%* RATE TOOLING o

1.35 PRICE IMPROVEMENT FACTOUR **xxxx

1.35 UNIT LEARNING CURVE .894x%
DEVELOPMENT PRODUCTION TOTAL COST

28220. 3511. 31730.
33194, 4309, 37503.
41119. 5583, 46703.

>
1

26

Q20 T -

T T



ORIGINAL e @
OF POOR QUALITY,

- - - PRICE 84 - - -
INTEGRATION AND TEST
DATE 7-SEP-82 TIME 21:01 FILENAME: SDAUX2,DAT
(282144)
AUX,SYSTEMS INTEG/ASSY/TEST
PRODUCTION QUANTITY 3 INT WEIGHT  338.994* MODE 5
PROTOTYPE QUANTITY 1.250  INT VOLUME 22.800% QUANTITY/NHA 1
UNIT PROD COST 139.79 MONTHLY PROD RATE 0,07
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 2337. 42, 2378,
DESIGN 7843, 140, 7784.
SYSTEMS 663. - ea3.
PROVECT MGMT 3333. 236. 3569,
DATA 296, 158, 454,
SUBTOTAL (ENG) 14273, 575, 14848,
MANUFACTURING '
PRODUCTION - 419, 419,
PROTOTYPE 597. - 597.
TOOL-TEST EQ 56, 3. 59
SUBTOTAL (MFG) 653. 423, 1076,
TOTAL COST 14928, 998, 15924,

DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS

WEIGHT 338.994% ENGINEERING COMPLEXITY 1.000*
DENSITY 15, 000%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.445+ PROTO SCHEDULE FACTOR  .250%
NEW DESIGN 1,000 PLATFORM 2.500
DESIGN REPEAT 0.000 YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS XEEAK RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .018% MTBF (FIELD) 26190+*
INTEGRATION LEVEL 1.0 :

SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85  ( 32) 9 UAN 88 ( a8) MAR 91 ( 70)
PRODUCTION  uUAN 88  ( 12)  DEC 88* ( 30) JUN 91 ( 42)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST  332.70%* PRODUCTION TOOLING 1.00+
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.38
COST RANGES DEVELOPMENT PRODUCTIOH TOTAL COST
FROM 133286, 872. 14198,
CENTER 14928. 998. 15924,
T0 17422, 1150. 18572,

x>
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ORIGINAL PAREZ I
OF POOR QUALITY

~ = - PRICE ¢4 - - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDGC2.DAT
(282144)
REDUNDANT IMU
PRODUCTION QUANTITY 3 UNIT WEIGHT 42,00 MODE 2
PROTOTYPE QUANTITY 2,000 UNIT VOLUME 4.00 QUANTITY/NHA 1
UNIT PROD COST 2381.58 COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.72
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 65. 44, 109.
DESIGN 215, 263, 479,
SYSTEMS 15, - 18,
PROJECT MGMT 1165, 1258, 2421,
DATA 83, 712. 795,
SUBTOTAL(ENG) 1543, 2278. 3a18.
MANUFACTURING
PRODUCTION = 71485, 7145,
PROTOTYPE 5118, - 8ii8,
TOOL-TEST EQ e8s1, 86, 707,
SUBTCTAL (MFG) 57689. 7201. 12970.
TOTAL COST 7312, 9478, 16788,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 42,000 ENGINEERING COMPLEXITY 0,700
DENSITY 10.500+* PROTOTYPE SUPPURT 1.0
MFG. COMPLEXITY 10.600 PROTN SCHEDULE FACTOR . 250%
NEW DESIGN 0.250 PLATFORM 2.500
DESIGN REPEAT 0.832% YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS LR RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .080* MTBF\FIELD) 9972%
INTEGRATION LEVEL ' 0.3
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 13) JUN 86% « 7) JAN 87« ( 20)
PRODUCTION JUN 87 ( 23) APR 89%* ( 3) JUL 89+ ( 28)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 2699.02%* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 3158.687% RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR ®#xx*r
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE ,858*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM G544 . 8407. 14951.
CENTER 7312. 9478, 16788.
TO 7888. 10180, 180686.

A-29



o fep

OF POOR quz[iry

- - - PRICE 84 - - -
ELECTRONIC ITEM

DATE 7-SEP-82 TIME 21:01 FILENAME: SDGC2,DAT
(282144)

ASCENT TVC DRIVER

PRODUCTION QUANTITY 9 UNIT WEIGHT 40.00 MODE 1
PROTOTYPE QUANTITY 4.000 UNIT VOLUME 1.00 QUANTITY/NHA 3
UNIT PROD COST 425.20 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1,24

PROGRAM COST(3$ 1000) DEVELOPMENT PRODUCTION TOTAL COST

ENGINEERING
DRAFTING 138. 94, 232,
DESIGN 455, 369. 824,
SYSTEMS 32. - 32.
PROJECT MGMT 653, 696. 1349,
DATA 53, 389, 442,
SUBTOTAL (ENG) 1331. 1548, 2879,
MANUFACTURING
PRODUCTION - 3827, 3827,
PROTOTYPE 1818. - 1818,
100L-TEST EQ 201, 55, 258,
SUBTOTAL(MFG) 2019, 3882, 5901,
TOTAL COST 3350. §430. 8780.

DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS )
WEIGHT 19. 100* 20.900 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 20, 900%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 8,800 PROTO SCHEDULE FACTOR , 250"
NEW DESIGN 0. 100 1.000 ELECT VOL FRACTION 477%
DESIGN REPEAT 0.684* 0.485* PLATFORM 2.500
EQUIPMENT CLASS bbbl XEkkE YEAR OF TECHNOLOGY 1978
ENGINEERING CHANGES .080% .015x% RELIABILITY FAQTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF(FIELD) 30699+

SCHEDULE START FIRST ITEM FINISH

DEVELOPMENT JUN 85 ( 11) APR 88%* ( 12) APR 87% ( 23)
PRODUCTION JUN 87 ( 19) DEC 83« ( 7 JuL 89x ( 26)

SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROGESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1,00+
T-1 COST 538, 96+* PRODUCTION TOQOLING 1.00%
AMORTIZED UNIT COST 603,33* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *#%%x%
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .889%

COST RANGES DEVELOPMENT PRODUCTION TOTAL COST

FROM 2889, 4592, 7480,
CENTER 3350. 8430, 8780.
TO 3871. 8321. 10192,

A-30
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DATE 7-SEP-82

RCS DRIVER

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 351.32

PROGRAM COST(3$ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSYEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST
DESIGN FACTORS

ELECTRONIC MECHANICAL

ORIGINAL § /.
OF POOR QAL

-~ - ~ PRICE 84 - -
ELECTRONIC ITEM

TIME 21:01
(282144)

12 UNIT WEIGHT
5.000 UNIT VOLUME

COST PROCESS FACTCR

-

FILENAME:

33.00 MODE

1.00

1

SDGC2,DAT

1
QUANTITY/NHA 4

MONTHLY PROD RATE  1.42

DEVELOPMENT PRODUCTION TOTAL COST
124, 83. 207.
412, 328, 739,

29. - 29,
845, 731. 1378,
51, 407, 458,
1262, 1547 2809.
- 4218, 4218,
1828. - 1828,
199, 58, 258,
2027. 4272, 6299,
3289, 5819, 9108,

PRODUCT DESCRIPTORS

WEXIGHT 15.500% 17.500 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 17.500+# PROTOTVYPE SUPPORT 1.0
MFG. COMPLEXITY 10.100 8.600 FROTO SCHEDULE FACTOR .250%
NEW DESIGN 0.100 1.000 ELECT VOL FRACTION .387%*
DESIGN REPEAT 0.6851% 0.461* PLATFORM 2,500
EQUIPMENT CLASS *kck ok EERRE YEAR OF TECHNOLODGY 1978
ENGINEERING CHANGES .058% .015x% RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 37671+%
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 86%* ( 14) JUN 87%* ( 25)
PRODUCTION JUN 87 ( 19) DEC 88% ( 8) AUG 89%* ( 27)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 485 .55%* PRODUCTION TOOLING 1.00%*
AMORTIZED UNIT COST 484 ,.95% RATE TOOLING 0
DEV COST MULTIPLIEFR 1.35 PRICE IMPROVEMENT FACTOR x*txx*tx
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE . 886%*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 2835. 4912. 7747.
CENTER 3289. 5819. 9108.
TO 3799. 6785, 10584.

A e



DATE 7-5EP-82

ACCELEROMETER

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 149.68

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST
DESIGN FACTORS

MFG. COMPLEXITY
NEW DESIGN

DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT JUN 88
PRODUCT IONi JUN 87

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
T0

L S

ORIGINAL BiGT i
OF POOR QuALITY

~ - - PRICE 84 - - ~
MECHANICAL ITEM
TIME 21:01 FILENAME: SDGC2.DAT
(282144)

15 UNIT WEIGHT 2,50 MODE 2
&.000 UNIT VOLUME 0.30 QUANTITY/NHA 5
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.92

DEVELOPMENT PRODUCTION TOTAL COST

8. 7. 12.
20. 39. 59.
1. - 1.
207. 334. 540.
13. 185. 198.
247. 565. 812,
- 2200. 2200.
832. - 832.
100, 17. 117,
932. 2217. 3150.
1179, 2782, 3961.
MECHANICAL PRODUCT DESCRIPTORS

2.500 ENGINEERING COMPLEXITY 0,700

8.333% PROTOTYPE SUPPORT 1.0

10.400 PROTO SCHEDULE FACTOR . 250%

0.100 . PLATFORM 2.500

0.728% YEAR OF TECHNOLOGY 1976
Xekk RELIABILITY FACTOR 1.0

.057%* MTBF (FIELD) 24709+

0.3

FIRST ITEM FINISH
( 12) MAY 86 ( 17) OCT 87+ ( 29)
( 15) AUG 88% ( 8) - APR 89% ( 23)

1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00%

211.77% PRODUCTION TUOLING 1.00%
185.49%* RATE TOOLING 0

1.35 PRICE IMPROVEMENT FACTOR *xxxx%

1.38 UNIT LEARNING CURVE .868+*
DEVELOPMENT PRODUCTION TOTAL COST

1058. 2475. 3534.
1179. 2782, 3961.
1269. 2985. 4253,

SR,
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ORIGINAL PAGE I8
OF POOR QUALITY

-~ =« =~ PRICE 84 ~ -~ -
MECHANICAL ITEM
OATE 7-~SEP-82 TIME 21:01 FILENAME: SDGC2.DAT
(282144)
RATE GYRO
PRODUCTION QUANTITY 18 UNIT WEIGHT 10.20 MODE R
PROTOTYPE QUANTITY 7.000 UNIT VOLUME 1.00 QUANTITY/NHA ]
UNIT PROD COST 111.%9 COST PROCESS FACTOR 1 MONTHLY PROD RATE 2,44
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 8. I 1G.
DESIGN 3t. 31, 42,
SYSTEMS 2. - 2.
PROJECT MGMT 238, 323, 559,
DATA 18, 180. 196,
SUBTOTAL(ENG) 294, 540. 834,
MANUFACTURING
PRODUCTION - 2009, 2009.
PROGOTYRE gag, - Ra2g,
TOOL-TEST EQ 77. 15, 92,
SUBTOTAL (MFGQ) 908, 2023, 2028,
TOTAL COST 1198, ‘2564, 37682,
DESIGN FACTORS MECHANICAL PROGUCT DESCRIPTORS
WEIGHT 10.200 ENGINEERING COMPLEXITY 0,700
DENSITY 10, 200* PROTOTYPE SUPPORT 1.0
MFQ. COMPLEXITY 8.95%0 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 0. 100 PLATFORM 2.500
DESIGN REPEAT 0.701* YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS kRKR RELIABILITY FACTOR 1.0
ENGINEERING CHANGES . 029% MTBF (FIELD) 28202+
INTEGRATION LEVEL 0.3
SCHEDQULE START FIRST ITEM FINISH
OEVELOPMENT JUN 388 ( 10) MAR 86+% ( 18) JUL 87« ( 28)
PRODUCTION JUN 87 { 14) JUL 88k ¢ 7 FEB 89» ( 21}
SUPPLEMENTAL INFORMATION
YEAR OF ECONONICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%*
T-1 COST 181, 14* PRODUCTION TOOLING 1.00*
AMORTIZED UNIT COST 142, 44 % RATE TOOLING 0
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR #¥k*%x
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE .878x¢
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1089 . 2282. 3331,
CENTER 1198, 2584. 3782,
TO 1312, 2802. 4114,

A=-33



DATE 7-SEP-82

STAR TRACKER

PRODUCTION QUANTITY
PROTOTYPE QUANTXTY

UNIT PROD COST 378,18

PROGRAM COST($ 1000)
ENGINBERIMNG
DRAFTING
DESIGN
SYSTEMS
PRGJECT WGMT

DATA
SUBTOTAL(ENQ)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUNTOTAL(MFG)

TOTAL COST
DESIGN FACTORS
WEIGHT

DENSITY

MFQ, COMPLEXITY
NEW DESIGN

DESIGN REPEAT
EQUXPMENT CLASS
ERQINEERING CHANGES
INTRGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 88 (
PRODUCTION JUN 87

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COSY

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COSYT MULYIPLIER

COST RANGES
FROM

CENTER
T0

ORICINAYL 1

o,
- .
UR N S

OF BOOR Quintopy

=~ = = PRICE 84 - = =
MECHANICAL ITEM

TIME 21:01 FILENAME: SDGC2,DAT
(202144)

s UNAT WEIGHT 14.30  MODE 2
3,000  UNIT VOLUME 1,00  QUANTITY/NHA 2
COST PROCESS FACTOR 1 MONTHLY PROD RATE  1.23

DEVELOPMENT PRODUCTION TOTAL COST

8. 12, 20,

2). ot o,

389, 407, 778,

an. 229, 280,

429, 718, 1148,

- 2271, 2271,

1148, . 1148,

94, 21, 118,

1240, 2283, 3533,
\LLTUK anas, 4878,

MECHANICAL PRODUCT DESCRIPTORS

14,800 ENGINEERING COMPLEXITY 0,400

14, 800+ PROTOTYPE SUPPORT 1.0

9.800 PROTO SCHEDULE FACTOR , 280"

0,154 PLATFORM 2.%00

r. 784+ YEAR OF TECHNOLOGY 1978
ke RELIASBILITY FACTOR 1,0

,040% MTBF ( FTELD) 17828+

0.3

FIRST ITEM FINISH
k) DEC a5+ { 9 SEP 86+ ( 18)
( 18)  NOV 88+ ( 4) MAR 89%  ( 22)
1982 TOOLING A PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00%
488,88+ PRODUCTION TOOLING 1,00+
501,37 RATE TOOLING 0

1,38 PRICE IMPROVEMENT FACTOR +svway

1.38 UNIT LEARNING CURVE , 080
DEVELOPMENT PRODUCT IO TOTAL COST

1488, 2088 a4,
1869, 3008 . 487s.
1818, 3268, Bs084,

SO
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ORIGINAL PAGE i3
OF POOR QUALITY,

- - - PRI
ELECTRO
DATE 7-SEP-82 TIME
(28

OMS DRIVER
PRCDUCTION QUANTITY s UNI
PROTOTYPE QUANTITY 3,000  UNI

UNIT PROD COST 3%7.88 COST PROCESS

PROGRAM COST($ 1000) DEVELOPMENT
ENGINEERING
ORAFTING 122,
DESIGN 398,
SYSTEMS 29,
PROJECT MGMT 462,
DATA 40,
SUBTOTAL(ENG) 1050,
MANUFACTURING
PRODUCTION -
PROTOTYPE ii78,
TOOL-TEST EQ 138,
SUBTOTAL (MFG) 1313,
TOTAL COST 2362.
CESIGN FACTORS ELECTRONIC MECHANIC
WEIGHT 15,500+ 17.500
DENSITY 40,000 17.500
MFQ. COMPLEXITY 10. 100 a.800
NEW DESIGN 0. 100 1.000
DESIGN REPEAT 0.681x 0.4681
EQUIPMENT CLASS bbbk AR
ENGINEERING CHANGES 084 .018
INTEGRATION LEVEL 0.5 0.3
SCHEDULE START ’

DEVELOPMENT  JUN 88 ( 11
PRODUCTION JUN 87 (19

SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982

ESCALATION 0.b0

T-1 COST 423 .90+«

AMORTIZED UNIT COST §43.83»

DEV COST MULTIPLIER 1.3%

PROD COST MULTIPLIER 1.38

COST RANGES DEVELOPMENT

FROM 2048,
CENTER 2382,
TO 2724,

CE 84 - ~ ~
NIC ITEM
21:01 FILENAME: SDGC2,DAT
2144)
T WEIGHT 33.00 MODE
T VOLUME 1,00 QUANTITY/NHA
FACTOR 1 MONTHLY PROD RATE 1.13
PRGOUCTION TOTAL COST
83, 208.
324, 728,
- 29,
428, 891,
2414, 280,
1080, 2130,
2147, 2147,
- ii78.
38. 170.
2183, 3495,
3263. 5625,

AL PRODUCT DESCRIPTORS

ENGINEERING COMPLEXITY 0,700
* PROTOTYPE SUPPORT 1.0
PROTO SCHEDULE FACTOR . 250+
ELECT VOL FRACTION .387*
. PLATFORM 2.500
YEAR OF TECHNOLOGY 1976
* RELIABILITY FACTOR 1.0
MTBF (FIELD) 3767 1+
FIRST ITEM FINISH
APR 88+« ( 10) FEB 87+ { 21)
DEC 88+ ( 4) APR 89=* ( 23)

TOOLING & PROCESS FACTORS

OEVELOPMENT TOOLING 1.00*
PRODUCTION TOOLING 1.00x
RATE TOOLING 0
PRICE IMPROVEMENT FACTOR sxxxk¢
UNIT LEARNING CURVE . 898«
PRODUCTION TOTAL COST

2778, 4823,

3283, 5825,

3777. 8501,



e

ORIGINAL PAGE 13
OF POOR QUALITY

- - - PRICE 84 - - -
INTEGRATION AND TEST

DATE 7-SEP-82 TIME 21:01 FILENAME: SDGC2,DAT

(282144)
GUIDANCE/CONTROL SYSTEM INVEG/ASSY/TEST

PRODUCTION QUANTITY 3 INT WEIGHT 24.023* MODE 5
PROTOTYPE QUANTITY 1.250 INT VOLUME 0.588% QUANTITY/NKA 1
UNIT PROD COST 273.40 MONTHLY PROD RATE 0.09
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERINSG
CAAFTING 1087, 325. 1412,
DESIGN 2385, 1588, 4974,
SYSTEMS 318. - 318.
PROJECT MGMT 1217. 728, 1945,
DATA 144, 448, 590.
SUBTOTAL(ENG) 8160. 3088. 9238.
MANUFACTURING
PRODUCT1ON - 820, 820.
PROTOTYPE 802. - 602.
TOOL-TEST EQ 78, 10. as8.
SUBTOTAL(MFG) 880, 831, 1510.
TOTAL COST 6830. 3919. 10748,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 15. 199% 8.824x* ENGINEERING COMPLEXITY 0,899+
DENSITY 35.000%* 15.000* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 9.308x 8,984x% PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 0.500 0.500 ELECT VOL FRACTION .738
DESIGN REPEAT 0.000 0.000 PLATFORM 2.500
EQUIPMENT CLASS  #xxxx XExEkx YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES , 135 . 104« RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 1.0 0.3 MTBF (F1ELD) 30404+
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 25) JUN 87 ( o) JUN 87 ( 25)
PRODUCTION JuUN 87 ( 18) SEP 88+ (21 JUN 80 ( 37)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS .
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 1308.21* PRODUCTION TOOLING 1.00*
CEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.38
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 6141, 3574, 9715.
CENTER 8830. 3919. 10748.
T0 7659, 4283. 11923,

A-36
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ORIGINAL #aGE 18
OF POOR QUALITY

- - - PRICE 84 - - ~
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDDM2,DAT
(282144)
ENGINE INTERFACE UNIT
PRODUCTION QUANTITY 9 UNXT WEIGHT 18,680 MODE 1
PROTOTYPE QUANTITY 4.000 UNIT VOLUME 0,80 QUANTITY/NHA 3
UNIT PROD COST 238.57 COST PROCESS FACTOR 1t MONTHLY PROD RATE 1.46
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 87. 82, 149,
DESIGN 284, 239, 523,
SYSTEMS 20. - 20,
PROJECT MGMT 38e, 401. 789,
DATA 32. 224, 258,
SUBTOTAL (ENG) 811, 928, . 1737,
MANUFACTURING
PRODUCTION - 2147, 2147,
PROTOTYPE 1030. - 1030.
TOOL-TEST EQ 112, 34. 148,
SUBTOTAL(MFG) 1142, 2181, 2322,
TOTAL COST 1953. 3107. 5080,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 12.6800¢ 7.000 ENGINEERING COMPLEXITY 0,700
DENSITY 40.000 8.7%50* PROTQTYPE SUPPORT 1.0
MFG. COMPLEXITY 9.900 8,800 PROTO SCHEDULE FACTOR . 250+
NEW DESIGN 0. 100 1.000 ELECT VOL FRACTION . 394+
DESIGN REPEAT 0.823« 0,425+ PLATFORM 2.500
EQUIPMENT CLASS  »axux Ahb b YEAR OF TECHNOLOGY {978
ENGINEERING CHANGES ,084# L014x RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF(FIELD) 43597+
SCHEDULE START FIRST ITEM FINISH
DEVELGPMENT  JUN 88 ( 11) APR 88+ ( 12) APR 87+ ( 23)
PRODUCTION JUN 87 ( 17) OCT 88« ( 38) MAR 89* ( 22)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00¢
T+1 COST 299 .94 PRODUCTION TOOLING 1.00*
AMORTIZED UNIT COST 348, 18« RATE TOOLING 0
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR *xxtew
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE L891%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1888. 2831. 4319.
CENTER 1953, 3107. 5080.
T0 2258, 3821. 5877,

A-38
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GRIGINAL PAGE 1S
OF POOR QUALITY

- = - PRICF 84 - - -
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDDM2.DAT
(282144)
MULTIPLEXER/DEMULTIPLEXER
PRODUCTION QUANTITY 15 UNIT WEIGHT 38.70 MODE 1
PROTOTYPE QUANTITY 8.000 UNIT VOLUME 1.50 QUANTITY/NHA 5
UNIT PROD COST 390.83 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.82
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
ORAFTING 129, 99, 220.
DESIGN 432, 355. 787.
SYSTEMS 30, - 30.
PROJECT MGMT 798, 971. 1769,
DATA 61, 539, 800.
SUBTOTAL(ENG) 1450. 1986, 3408,
MANUFACTURING
PRODUCTION - 5862, 5882,
. PROTOTYPE 2375, - 2375,
TOOL-TEST EQ 255, 71. 328,
SUBTOTAL(MFG) 2831, 5934, 8584,
TOTAL COST 4081, 7890, 11870,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 17.400* 19.300 ENGINEERING COMPLEXITY 0,700
DENSITY 40.000 12.887* PROTOTYPE SUPPORT 1.0
MFG, COMPLEXITY 10. 100 8.800 PROTQ SCHEDULE FACTOR . 250%
NEW DESIGM 0. 100 1.000 ELECT VOL FRACTION . 290«
DESIGN REPEAT 0.858x% 0.491x PLATFORM 2.500
EQUIPMENT CLASS  *x»xxx KKERK YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .0%7* .015%* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF(FIELD) 33835+
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 86x* ( 18) AUG 87%* ( 27)
PRODUCTION JUN 87 ( 19) DEC 88 ( 9) SEP 89+ ( 28)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982

ESCALATION 0.00

T-1 COST 839.84*

AMORTIZED UMIT COST 528,97

DEV COST MULTIPLIER 1.38

PROD COST MULTIPLIER 1.38

COST RANGES DEVELOPMENY

FROM 3511,
CENTER 4081,
T0 47186,

TOOLING & PROCESS FACTORS

DEVELOPMENT TOOLING 1.00+
PRODUCTION TOOLING 1.00x
RATE TOOLING o
PRICE XMPROVEMENT FACTOR ***¥x+«x
UNIT LEARNING CURVE . B83*
PRODUCTION TOTAL COST

8844, 10155,

7890, 11970,

3214, 13930,
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DATE 7-SEP-82

EVENTS CONTROLLER

PRODUCTION QUANTITY
PROTOTYPE QUAMTITY

UNIT PROD COST 631.73

PROGRAM COST($ 1000)

ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA

SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE

TOOL ~-TEST El"\

YemT -

SUBTOTAL (MFG)
TOTAL COST
DESIGN FACTORS

ORIGINAL pp
GE IS
OF POOR QUL Ty

- = = PRICE 84 - - =
ELECTRONIC ITEM
TIME 21:01 FILENAME: SDDM2,DAT
(282144)

8 UNIT WEIGHT 62.00 MODE 1
3.000  UNIT VOLUME 2.50 QUANTITY /viia 2
COST PROCESS FACTOR {  MONTHLY PROD RATE 1,01

DEVELOPMENT PRODUCTION TOTAL COST

92, 107. 199,
250, 419, 589,
9. - 9,
778, 747, 1523,
71. 420. 492,
1199, 1693, 2893,
- 3790. 3790.
1921. - 1921.
187, a1, 217,
2077. 3851, 5928.
3277. 5545, 8321,

ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS

WEIGHT 30.800%* 31.400 ENGINEERING COMPLEXITY 0.400
DENSITY 40.000 12.560* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 8.800 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 0.100 1.000 ELECT VOL FRACTION . 308%*
DESIGN REPEAT 0.692x% 0.533* PLATFORM 2.500
EQUIPMENT CLASS KRR AL L L] YEAR OF TECHNOLOGY 1976
ENGINEERING CHANRES .051% .013x% RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 19343+
SCHEDULE START FIRST ITEM ' FINISH
DEVELGPMENT  JUN 85 ( 7) DEC 88» ( 9) SEP 86+ ( 18)
PRODUCTION JUN 87 ( 21) FEB 89% ( 5) JuL 89 ( 28)
SUPPLEMENTAL INFORMATION
YEAR OF ECCNOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%"
T-1 COST 749.97x% PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 924.09* RATE TOOLING o
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR #**%#%%x*
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE .894%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 2804, 4693, 7497,
CENTER 3277. 5545, 8821.
TO 2803. 8449, 10252,

A-40



L | ORIGINAL PAGE 12

- - - PRICE 84 - - -
ELECTRONIC ITEM

DATE 7-SEpP-82 TIME 21:01

; FILENAME: SDDM2.DAT
! (282144)

PCM MASTER UNIT

PRODUCTION QUANTITY 3 UNIT WEIGHT 29.70 MQDE 1
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 1.00 QUANTITY/NHA 1
UNIT PROD COST 329.76 COST PROCESS FACTOR i  MONTHLY PROD RATE 0.98
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 112, 79. 191.
DESIGN 360, 310. 870.
SYSTEMS 27. - 27.
PROJECT MGMT 334, 245, 578,
DATA 1. 139. 170.
SUBTOTAL(ENG) 883. 773, 1838,
MANUFACTURING
PRODUCTION = agga, 989.
PROTOTYPE 753, - 753,
TOOL-TEST EQ 91, 20, 111,
SUBTOTAL (MFG) 844, 1009. 1853,
TOTAL COST 1707. 1782. 3489,

DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS

WEIGHT 13. 800+ 15,900 ENGINEERING COMPLEX1TY 0.700
DENSITY 40.000 15.900+% PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 68.600 PROTO SCHEDULE FACTOR ,250%*
NEW DESIGN 0. 100 1,000 ELECT VOL FRACTION . 345
DESIGN REPEAT 0.843% 0.459%* PLATFORM 2.500
EQUIPMENT CLASS  x%xx*» EREKK YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .071=* .018%* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF(FIELD) 42214+
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 11) APR 86« « 7) NOV gar ( 18)
PRODUCTION JUN 87 ( 19) DEC 88+ ( 2) FEB 89# ( 21)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00x*
T-1 COST 357.86+* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 594, 11% RATE TOOLING o)
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMEMT FACTOR #*kx%xx
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE . 907*
COST RANGES DEVELOPMENT PRODUCTION TOVAL COST

FROM 1483, 1540. 3023.

CENTER 1707, 1782, 3489,

TO 1983. 2037. 4000,

i Hf‘“hj"
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DATE 7-SEP-82

MASTER TIMING UNIT

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

ORIGINAL FiBE I

OF POOR

QUALITY

- - - PRICE 84 - - -
ELECTRONIC ITEM

TIME 21:01 FILENAME: SDDM2,DAT
(282144)
8. UNIT WEIGHT 28,80 MODE
3.000 UNIT VOLUME 1,00 QUANTITY/NHA

1
2

UNIT PROD COST 311,87 COST PROCESS FACTOR ] MONTHLY PROD RATE 1.18
PROGRAM COST($ 1000) DEVELOPMENT PRCAISLTION TOTAL COST
ENGINEERING
DRAFTING 112, 8. 188,
DESIGN 344, 298, 664,
SYSTEMS 28, - 28,
PROJECT MGMT 412, 378, 788,
DATA 35, 212, 247,
SUBTATAL(ENG) a51. 962, 1912,
MANUFACTURING
PROICTION - 1872, 1872.
PRGTLOTYPE 1027. - 1027,
TOOL-TEST EQ 118, 32, 149,
SUBTOTAL (MFQ) 1145, 1903, 3045,
TOTAL COST 2098, 2885, 4980,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 13.200* 15,300 ENGINEERING COMPLEXITY 0©.700
DENSITY 40,000 1%. 300 PROTOTYPE SUPPORT 1.0
MFGQ. COMPLEXITY 10, 100 8.6800 PROTO SCHEDULE FACTOR , 250%
NEW OESIGN 0.100 1.000 JLECT VOL FRACTION . 332«
DESIGN REPEATY 0.841¢ Q,A59= PLATFORM 2.%00
EQUIPMENT CLASS LEL L L enkkE YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .084« ,018% RELIABILITY FACTOR 1.0
INTEQRATION LEVEL 0.5 0.3 MTBF(FIELD) 43788%*
SCHEDULE START FIRSYT 1ITEM FINISH
DEVELOPMENT JUN 85 ( 11) APR 88x* { 10) FEB 87* ( 21)
PRODUCTION JUN 37 ( 18) DEC a8« ( 4) APR 89x ( 23}
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00*
T-1 COST 389. 30 PRODUCTION TOOLING 1.00x
AMORTIZED UNIT COST 477.48* RATE TOOLING 0
DEV COST MULTIPLIER 1.3% PRICE IMPROVEMENT FACTOR x%x¥xxx
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE . 888%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1818, 2442, 4257,
CENTER 20098, 2885, 43860,
TO . 2414, 3313. 5727.
A-42
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ORIGINAL PAGE WY
OF POOR QUALITY

- - ~ PRICE 84 - - -

MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDDM2,DAT
(282144)
TAPE RECORDER
PRODUCTION QUANTITY 3 UNIT WEIGHT 25,00 MODE
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 2.00 QUANTITY/NHA
UNIT PROD COST 521.44 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.01
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 34, 18, 52,
DESIGN 108. 96. 204,
SYSTEMS 8. - 8.
PROJECT MGMT 318, 297. 81s.
DATA 24. 169, 193,
SUBTOTAL(ENG) 492, 580, 1072,
MANUFACTURING
PRODUCTION - 1564, 1584 .
PROTOTYPE 1200. - 1200,
TOOL-TEST EQ i34, 18, iS50,
SUBTOTAL(MFG) 1333. 1580. 2914,
TOTAL COST 1828. 2160, 3986.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 25.000 ENGINEERING COMPLEXITY 0.700
DENSITY 12.500% PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 9.6800 PROTO SCHEDULE FACTOR . 250%*
NEW DESIGN 0.200 PLATFORM 2.500
DESIGN REPEAT 0.771* YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS ARXAK RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .053=* MTBF (FIELD) 15999+
INTEGRATION LEVEL 0.3
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 88+ ( 7) NOV 8@+ ( 18)
PRODUCTION JUN 87 ( 18) NOV 88#* () JAN 89= ( 20)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOPLING 1.00*
T-1 COST 585. 26« PRODUCTION TOOLING 1,00%
AMORTIZED UNIT COST 719.98=* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR **#%%%
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE . B69*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1631, 1812, 3543.
CENTER 1828. 2160, 3988,
T0 1990, 2343. 4334.

A=
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DATE 7-SEP-82

COMPUTER

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 1180.72

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBYOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST
DESIGN FACTORS

ORIGIN s
" F%F{%gpo
OF Poog QUnALlT'g

~ = ~ PRICE 84 - ~ =~
ELECTRONIC ITEM
TIME 21:01 FILENAME: SDDM2,DAT
(282144)
9 UNIT WEIGHT 54.00 MODE
4,000 UNIT VOLUME 2,00 QUANTITY/NHA
COST PROCESS FACTOR 1 MONTHLY PROD RATE
DEVELOPMENT PRODUCTION TOTAL COST
108, 175, 283,
380, 712, 1073,
25, - 2s,
1337, 1854, 3181,
95, 1038, §131,
1925, 3777, 5702.
- 10717, 10717,
4939, - 4939,
581, 149, 709.
5500, 10888, 18388,
7425, 14643, 220868.

ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS

1
3
1.09

WEIGHT 43,700% 10.300 ENGINEERING COMPLEXITY 0.700
DENSITY 40,000 5.150= PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10.400 8.600 PROTO SCHEDULE FACTOR ,280%
NEW DESIGN 0,100 0,100 ELECT VOL FRACTION 546%*
DESIGN REPEAT 0.727% 0.497x* PLATFORM 2.500
EQUIPMENT CLASS RERk X Rk kK YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .069x 016> RELIABILITY FACTOR 1,0
INTEGRATION LEVEL 0.5 0.3 MTBF(FIELD) 14823+
SCHEDULE START FIRST ITEM FINXSH
DEVELOPMENT JUN 25 ( 12) MAY 88%* ( 12) MAY 87+ ( 24)
PRODUCTION JUN 87 ( 21) FEB 89x* ( 8) 0CT #9x ( 29)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOQMICS 1982 TOOLING & PROCESS FACTCRS
ESCALATION 0.00 DEVELOPMENT TOOLING 1,00%
T-1 COST 1519.58% PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 1627.01x RATE TOOLING Q
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTQOR *:ikxtxx
PROD COST MULTIPLIER 1.35 UNIT LEARMING CURVE .884%
CDST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM B8151. 12327. 18878.
CENTER 7425, 14843, 22068,
TO 8567. 17013, 25588,
A=44
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ORIGINAL PAGE (3
OF POOR QUALITY

- - - PRICE 84 ~ - -
MECHANICAL ITGM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDDM2,DAT
(242144)
MULTIPLEXER INTERFACE ADAPTER
PRODUCTION QUANTITY 1858 UNIT WEIGHT 8,30 MODE
PROTOTYPE QUANTITY 80,000 UNIT VOLUME 1.00 QUANTITY/NHA 55
UNIT PROD COST 8.28 COST PROCESS FACTOR 1 MONTHLY PROD RATE 18,54
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 4. 1. 8.
DESIGN 12, 3. 18,
SYSTEMS 1. - 1.
PROJECT MGMT 187, 179, 367.
DATA 13. 98, 1119,
SUBTOTAL (ENG) 217, 281, 498,
MANUFACTURING
PRODUCTION - 1363, 1383.
PROTOTYPE 513, - 513.
TOOL-TEST EQ 28, 8, 34,
SUBTOTAL (MFG) 841, 1388, 1210,
TOTAL COST 758, 1650, 2408,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 8.300 ENGINEERING COMPLEXITY 0,700
DENSITY 8.300+ PROTAQTYPE SUPPORT 1.0
MFG. COMPLEXITY 7.000 PROTO SCHEDULE FACTOR . 250
NEW DESIGN 0.100 PLATFORM 2.500
DESIGN REPEAT 0.501% YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS AL LR D RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .ONE* MTBF(FIELD) 8647 1+
INTEGRATION LEVEL 0.3
SCHEDULE START FIRST ITEM FINISA
DEVELOPMENT  JUN 85 ( 8) JAN 8@+ ( 44) SEP 89 ( 82)
PRODUCTION JUN 87 « 8) JAN 88* ( 9) ocr 88 (17}
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1,00+
T-1 COST 18,02+ PRODUCTION TOOLING 1,00+
AMORTIZED UNIT COST 10.00«* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR x¥xxixx
PROD COST MULTIPLIER 1.3% UNIT LEARNING CURVE ,903*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 675. 1449, 2123,
CENTER 758, 1650. 2408.
TO 850. 1857, 2708.

A-45
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DATE 7-SEP-82

DATA MGT,.SYSTEM INTEG/ASSY/TEST

PRODUCTION QUANTITY

PROTOTYPE QUANTITY 1.250

UNIT PROD COST 433,38

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJVECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST
DESIGN FACTORS

ELECTRONIC MECHANICAL

- - - PRICE 84 - - -
INTEGRATION 4ND TEST

PRODUCT DESCRIPTORS

TIME 21:01 FILENAME: SDDM2.DAT
(282144)
INT WEIGHT 51,6817« MODE 5
INT VOLUME 1,008+ QUANTITY/NHA 1
MONTHLY PROD RATE 0.10
DEVELOPMENT PRODUCTION TOTAL COST
1818, 573, 2391.
5876, 2140, 7817,
829, - 829,
2023, 978, 3000,
240, 687, 828,
10287. 4277, 14584,
- 1300. 1300,
958, - 988.
124, 19. 143,
1080. 1319, 2399,
11387, 5596, 18983,

WEIGHT 38,492+« 15, 125% ENGINEERING COMPLEXITY 0.898«
DENSITY 38, 228+* 15.000+* PROTOTYPE SUPPORT 1,0
MFG, COMPLEXITY 9.445+¢ 7.108* PROTO SCHEDULE FACTOR . 250+
NEW DESIGN 0.500 0.500 ELECT VOL FRACTION .999
DESIGN REPEAT 0.000 0.000 PLATFORM 2.500
EQUIPMENT CLASS b LA A YEAR OF TECHNOLOGY 19786
ENGINEERING CHANGES . 133« , 048% RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 13443«
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 28) JUN 87 0) JUN 87 ( 25)
PRODUCTION JUN 87 18) NOV 88+ ( 19) JUN 90 ( 37
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 1865, 36+« PRUDUCTION TOOLING 1.00+*
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.38
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 10179. 5053, 15232,
CENTER 11387. 5596 . 16963,
T0 12828, 6173, 18998,
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ORIGINAL PAGE
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OF POOR QUALITY

- - - PRICE 84 - - -’
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2.DAT
(292144)
NEWORK SIGNAL PROCESSOR
PRODUCTION QUANTITY a UNIT WEIGHT 9.00 MODE 1
PROTOTYPE QUANTITY 3.000 UNIT VOLUME 0.70 QUANTITY/NHA 2
UNIT PROD COST 183.80 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1,41
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING a8, 48. 8s.
DESIGN 128, 182. 308.
SYSTEMS 9. - 9.
PROJECT MGMT 185, 203, asa.
DATA 15, 114, 130,
SUBTOTAL(ENG) 373. 546. 919.
MANUFACTURING
PRODUCTION - 983, 913,
PROTOTYPE 535, - 535%.
TOOL-TEST EQ 62. 19, 80.
SUBTOTAL (MFG) 557. 1001. 1=08,
TOTAL COST 970. 1548. 2517.
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 8,700% 2.300 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 3,286+ PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 8.800 PROTO SCHEDULE FACTOR . 250+
NEW DESIGN 0.100 0.100 ELECT VOL FRACTION ,239¢
DESIGN REPEAT 0.593* 0.388% PLATFORM 2,500
EQUIPMENT CLASS  »#%ix Y YEAR OF TECHNOLOGY 1978
ENGINEERING CHANGES .081+ .016* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 85701+
SCHEDUYLE START FIRST ITEM FINISH
DEVELOPMENT  JUN BS (11) APR 88x ( 10) FEB 87 ( 21)
PRODUCTION JUN 87 ( 18) SEP 88+ ( 3) DEC 88 ( 19)
SUPPLZMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00*
T-1 COST 193.82+ PRODUCTION TOOLING 1.00¢
AMORTIZED UNIT COST 257.97* RATE TOOLING o
DEY COST MULTIPLIER 1.3% PRICE IMPROVEMENT FACTOR **#xx%
PROD COST MULTIPLIER 1.3% UNIT LEARNING CURVE 887
COST RANGES DEVELOPMENT PROPLCY ION TOTAL COST
FROM 838, 1323. 2182,
CENTER 970, 1548. 2517.
TO 1118. 1784, 2900,

S 4



ORIGINAL PAGE 18
OF POOR QUALITY

- = - PRICE 84 - - -
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2, DAT
(282144)
S-BAND TRANSPONDER
PRODUCTION QUANTITY 8 UNIT WEIGHT 35,00 MODE 1
PROTOTYPE QUANTITY 3.000 UNIT VOLUME 3.00 QUANTITY/NHA 2
UNIT PROD COST 511.34 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.04
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 68. 103, 171.
DESIGN 224. 420, 844,
SYSTEMS 18, - 18.
PROJECT MGMT 481, 593. 1074.
DATA 37. 333. 370,
SUBTOTAL (ENG) 82S. 1450. 2275,
MANUFACTURING
PRODUCTION - 3088, 3088,
PROTOTYPE 1842. - 1642,
TOOL-TEST EQ 194, 50. 244,
SUBTOTAL (MFG) 1835. 3118, 4954,
TOTAL COST 2@81. 4588, 7228.
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 16.800* 18,500 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 6.1687* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 400 6.800 PROTO SCHEDULE FACTOR , 250+
NEW DESIGN ¢. 100 0. 100 ELECT VOL FRACYION « 137*
DESIGN REPEAT 0.874x* 0.834x PLATFORM 2.500
EQUIPMENT CLASS  x*xxx XXX YEAR OF TECHNOLOGY 19768
ENGINEERING CHANGES .073x .017* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 38502+
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 12) MAY ag= ( 9) FE3 87# ( 21)
PRODUCTION JUN 87 ( 20) JAN 89% ( 95 JUN 89* ( 25)
SUPPLEMENTAL INFORMATION
YEAR QF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00+*
T-% COST 808. 14x PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 781.32% RATE TOOLING ]
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *x*xx¥x
PROD COST MULTIPLIER 1.3% UNIT LEARNING CURVE .893x*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 2289, 3888, 8177,
CENTER 2861. 4568 . 7228.
TO 3089. 5283. 8322,
A-49
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DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2,DAT
(282144)
S-BAND PREAMPLIFIER
PRODUCTION QUANTITY 3 UNIT WEIGHT 26.00 MODE
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 2.00 QUANTITY/NHA
UNIT PROD COST 290.88 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1,00
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 53, 72. 128,
DESIGN 172. 284, 458,
SYSTEMS 13. - 13,
PROJECT MGMT 228. 218, 447,
DATA 20, 124, 144,
SUBTOTAL (ENG) 488, 898, 1184,
MANUFACTURING
PRODUCTION - 873. 873.
PROTOTYPE 884, - es4.
TOOL-TEST EQ 80. 18. 98,
SUBTOTAL (MFQ) 744, 890. 1835,
TOTAL COST 1230. 1589. 2819,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 12,000+ 14.000 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 7.000% PROTOTYPE SUPPORT 1.0
MFG, COMPLEXITY 10. 100 8.800 PROTQ SCHEDULE FACTOR . 280*
NEW DESIGN 0.100 0.100 ELECT VOL FRACTION . 150%
DESIGN REPEAT 0.834x 0.503x* PLATFORM 2.500
EQUIPMENT CLASS  xxxxx XERRR YEAR OF TECHNOLOGY 1978
ENGINEERING CHANGES .071»* .018* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 48410«
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 86* ( 7) NOV 86x ( 18)
PRODUCTION JUN 87 ( 18) NOV 88+ ( 2) JAN 89+ ( 20)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1,00*
T~1 COST 315,30 PRODUCTION TOOLING 1.00+*
AMORTIZED UNIT COST 529.682+ RATE TOOLING 0
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR #+®txxx
PROD COST MULTIPLIER 1.35% UNIT LEARNING CURVE , 907+
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1084 137%. 2439,
CENTER 1230, 1589. 2819,
T0 1415, 1813, 3229,

ORIGINAL PAGE 1§
OF POOR QUALITY

- - - PRICE 84 - - -
ELECTRONIC ITEM
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DATE 7-SEP-82

S-BAND PWR AMPLIFIER

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 365.83

- PROGRAM COST($ 1000)

ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA

SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL=-TEST £Q

SUBTOTAL(MFG)

TOTAL COST
DESIGN FACTORS

ORIGINAL PAGE fu
OF POOR QUALITY

- - - PRICE 84 - - -
ELECTRONIC ITEM

TIME 21:01 FILENAME: SOTT2,.DAT
(282144)

3 UNIT WEIGHT 33.00 MODE 1
2.000 UNIT VOLUME 2.00 QUANTITY/NHA 1
COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.96

DEVELOPMENT PRODUCTION TOTAL COST
81, 84, 148,
197. 332. 529,
14, ~ 14,
278, 269, 547,
24, 153. 178.
574, 838. 1412,
- 1098, 1098.
835. - 835.
' 100, 22, 122,
935, 1120. 2085,
1508, 1958. 3487,

ELECTRONIC MECHANICAL

PRODUCT DESCRIPTORS

WEIGHT 15,500+ 17.500 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 8.750* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 6.800 PROTO SCHEDULE FACTOR . 250+
NEW DESIGN 0.100 0. 100 ELECT VOL FRACTION . 194x
DESIGN REPEAT 0.851%* 0.508* PLATFORM 2.500
EQUIPMENT CLASS rRERK kKKK YEAR OF TECHNOLOGY 1876
ENGINEERING CHANGES .071«¢ .018% RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 3767 1*
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 86* « 7) NOV 88+* ( 18)
PRODUCTION JUN 87 ( 19) DEC 88% ( 2) FEB 89% ( 21)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00#
T-1 COST 396. 96= PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 652.68+* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR ***txxx
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .907*
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1304, 1691. 2994,
CENTER 1509. 1958, 3487.
TO 1738. 2239, 3977.
A=51
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ORIGINAL R0

OF POCKR @QuUALITY
- - - PRICE 84 - - -
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTTZ2.DAT
(282144)

S~BAND FM XMTR

PRODUCTION QUANTITY ) UNIT WEIGHT 3.50 MODE
PROTOTYPE QUANTITY 3.000 UNIT VOLUME 0.20 QUANTITY/NHA
UNIT PROD COST 100.48 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.52
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 28, 32, 58.
DESIGN a5, 130. , 215,
SYSTEMS 8. - a,
PROJECT MGMT 114, 127. 241,
DATA 9. 72, 81.
SUBTOTAL (ENG) 240. 361. 601.
MANUFACTURING
PRODUCTION - 603. 803.
PROTOTYPE 320. - 320.
TOOL=TEST E£G 45. i3. 7.
SUBTOTAL (MFG) 365, 615, 980,
TOTAL COST 804, 977. 1581.
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS

WEIGHT 2.800%* 0.700 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 3.500%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10.400 6.600 PROTO SCHEDULE FACTOR .250%*
NEW DESIGM , 0.100 0. 100 ELECT VOL FRACTION . 350+
DESIGN REFPEAT 0.549% 0.245% PLATFORM 2,500
EQUIPMENT CLASS xREXX KERER YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .087%* .016x* RELIABILITY FACTCR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 218983+
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 12) MAY 88+ ( 9) FEB 87% ( 21)
PRODUCTION JUN 87 ( 15)  AUG 88%* ( 3) NOV 88+% ( 18)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982

ESCALATION 0.00

T-1 COST 118.82*

AMORTIZED UNIT COST 162.76%*

DEV COST MULTIPLIER 1.35%5

PROD COST MULTIPLIER 1.35

COST RANGES DEVELOPMENT

FROM 524.
CENTER 604,
T0 891,

A=

TOOLING 8 PROCESS FACTORS

DEVELOPMENT TOOLING 1.00%*
PRODUCTION TOOLING 1.00%*
RATE TOOLING (o]
PRICE XMPROVEMENT FACTCR *##xx«x
UNIT LEARNING CURVE .898%*
PRODUCTION TOTAL COST

839, 1364.

977. 1581,

1118, 1807.

52




ORIGINAL PAGE 4
OF POOR QUALITY,

~ =~ - PRICE 84 - - -~
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2,DAT
(282144)
S-BAND FM SIGNAL PROCESSOR
PRODUCTIDN QUANTITY 3 UNIT WEIGHT 12.00 MOOE 1
PROTOTYPE CUANTITY 2.000 UNIT VOLUME 1.00 QUANTITY/NHA 1
UNIT PROD COST 218,49 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.14
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL. COST
ENGINEERING ~
DRAFTING ' 44, 57. 100.
DESIGN ' 141, 223. 3e3.
SYSTEMS 10, - 10.
PROJECT MGMT 178. 168, 342.
DATA 15. 95, 110,
SUBTOTAL(ENG) 388. 540, 926.
MANUFACTURING
PRODUCTION - 655, 855,
PROTOTYPE 495, - 495,
TOOL-TEST EQ 60. 15. 74.
SUBTOTAL(MFG) 655, 670. 1225,
TOTAL COST 941, 1210. 2151,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 9.000* 3.000 ENGINEERING COMPLEXITY 0.700
DENSITY 40.000 3.000= PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10. 100 8.600 PROTO SCHEDULE FACTOR .250%
NEW DESIGN 0. 100 0. 100 ELECT VOL FRACTION .225%
DESIGN REPEAT 0.614x 0.422* PLATFORM 2.500
EQUIPMENT CLASS  *xxxx KXEER YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .069* .018%* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 64177«
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 11) APR 86%* « 7 NOV 88« ( 18)
PRODUCTION JUN 87 ( 18) SEP 88=* ( 2) NOV 88x ( 18)
SUPPLEMENTAL INFORMATION
YEAR OF ECONGOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00+%
T-1 COST 238.91* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 403.39%* RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR #*#¥#x+*
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE ,907%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 815. 1048. 1883.
CENTER 941. 1210. 2151.
TO 1082. 1380. 2461.
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ORIGINAY, (1.7 ™
OF POOR rw Ly

- = - PRICE 84 ~ - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2,DAT
(282144)
S-BAND ANTENNA
PRODUCTION QUANTITY 3 UNIT WEIGHT 1.00 MODE
PROTOTYPE QUANTITY 2,000 UNIT VOLUME 1.00 QUANTITY/NHA
UNIT PROD COST  43.64 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.57
PROGRAM COST($ 1000) ODEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 8. 3. 11.
DESIGN 24, 17. 43.
SYSTEMS 2. - 2.
PROJVECT MGMT 33. 27. 89,
DATA 3. 15. 18.
SUBTOTAL (ENG) 72, a1, 133,
MANUFAGTURING
PRODUCTION - 131. 131,
PROTOTYPE 97. - 97.
TOOL-TEST EQ 12, 2. 14.
SUSTOTAL(MFG) 109. 133, 242,
TOTAL COST 181, 194, 375,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 1.000 ENGINEERING COMPLEXITY 0.700
DENSITY 1.000% PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 16.000 PROTO SCHEDU.E FACTOR . 250%
NEW DESIGN 0,250 PLATFORM 2.500
DESIGN REPEAT 0.845%* YEAR OF TECHNOLOGY 19786
EQUIPMENT CLASS aEEEE RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .057x MTBF (FIELD) 36876+
INTEGRATION LEVEL 0.3 .
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 12) MAY 86x ( 8) NOV 88+ ( 18)
PRODUCTION . JuM 87 ( 13) JUN 88x ( 1) JUL #8x ( 14)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS .
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 48 .74+ PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 84,73+ RATE TOOLING o
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *xxt*x
PROD COST MULTIPLIER 1.35 UNIT LEARNIMNG CURVE .B74%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 1683. 174, 337.
CENTER 181, 194, 37s.
TO 198, 208. 404.
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ORIGINAL PA

LAY
OF POOR QUA
- - - PRICE 84 - - -
MECHANICAL ITEM
- DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2,DAT
(282144)
FM ANTENNA
PRODUCTION QUANTITY 3 UNIT WEIGHT 1.00 MODE 2
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 1.00 QUANTITY/NHA i
UNIT PROD COST 43.84 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.57
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
ODRAFTING 8. 3. 11,
DESIGN * 28. 17. 43,
SYSTEMS 2. - 2.
PROJECT MGMT 33. 27. 859.
DATA 3. 18, 18.
SUBTOTAL(ENG) 72, 81, 133,
MANUFACTURING
PRODUCTION - 131, 131,
PROTOTYPE 97. - 87
TOUL~TEST EQ iz. z. 14,
SUBTOTAL (MFG) 109. 133. 242,
TOTAL COST 181. 194, 378.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 1.000 ENGINEERING COMPLEXITY 0,700
DENSITY 1.000%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 10.000 PROTO SCHEDULE FACTOR .250%
NEW DESIGN 0.250 PLATFORM 2.500
DESIGN REPEAT 0.845x« YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS WKk RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .057* MTBF(FIELD) 38878+
INTEGRATION LEVEL 0.3
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 12) MAY 86x ( 8) NOV 88=% ( 18)
PRODUCTION JUN 87 ( 13) JUN 88%* ( 1) JUL 88+* ( 14)
SUPPILEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%*
T-1 COST AR . 74% PRODUCTIOM TOOLING 1.00%*
AMORTIZED UNIT COST G4 ,73% RATE TOOLING o
DEV COSY MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR **x%xxx
PROD COST MULTIPLXER 1.35 UNIT LEARNING CURVE .874%
COST RANGES DEVELOPMENT PRODUCTIOM TOTAL COST
FROM 163. 174. 337.
CENTER 181. : 194, 375%.
O 196. 208, 404,



ORIGINAL PAGE 8
OF POOR QUALITY

- - - PRICE 84 -~ - ~
INTEGRATION AND TEST
DATE 7-SEP-82 TIME 21:01 FILENAME: SDTT2,DAT
(282144)
TT&C SYSTEM INTEG/ASSY/TEST
PRODUCTION QUANTITY 3 INT WEIGHT 10,910* MODE 5
PROTOTYPE QUANTITY 1.250 INT VOLUME 0.122% QUANTITY/NHA 1
UNIT PROD COST 124.84 MOMTHLY PROD RATE 0,09
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 333, 213, 547,
DESIGN 1041, 781, 1801,
SYSTEMS 97, - 97,
PROJECT MGMT 385, 382. 767,
DATA 45, 237. 283,
SUBTOTAL (ENG) 1901, 1594, 3498,
MANUFACTURING
PRODUCTION - 374, 374,
PROTOTYPE 285, - 265,
TOOL~TEST EQ as, 7, a8,
SUBTOTAL(MFQ) 304, 381, 884,
TOTAL COST 2208, 1974. 4179,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 9,073 1,.837% ENGINEERING COMPLEXITY 0.898%
DENSITY 74.180%* 15, 000%* PROTOTYPE SUPPORT 1.0
MFG, COMPLEXITY 9,445% 8.851 PROTO SCHEDULE FACTOR . 250«
NEW DESIGN 0.250 0.250 ELECT'VOL FRACTION .999
DESIGN REPEAT 0.000 a,000 PLATFORM 2.500
EQUIPMENT CLASS XEEAK EREEN YEAR OF TECHNOLOGY 19786
ENGINEERING CHANGES . 148x ,049x% RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 1.C 0.3 MTBF (FIELD) 52589+
SCHEDULE START FIRST ITEM FINISH

DEVELOPMENT  JUN 85
PRODUCTION JUN 87

SUPPLEMENTAL INFORMATION

( 25) JUN 87 ( 0)
( 14) JUL 88% { 23)

JUN 87 ( 258)

~JUN 90 ( 37

YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 658,17+ PRODUCTION TOOLING 1.00%
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.35
COST RANGES DEVELOPMENT FRODUCTION TOTAL COST
FROM 1948, 17869, 3717.
CENTER 2208, 1974. 4179.
TO 2543, 2222, 4785,
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ORIGINAL P& “']‘
OF pogn & 7

- - - PRICE 84 - - -

MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDEP2,DAT
(282144)
FUEL CELL
PRODUCTION QUANTITY 8 UNIT WEIGHT 200, 10 MODE 2
PROTOTYPE QUANTITY 3.000 UNIT VOLUME 20.00 QUANTITY/NHA 2
UNIT PROD COST 932.48 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.15
PROGRAM COST($ 1000) DEVELOFMENT PRODUCTION TOTAL CoST
ENGINEERING
DRAFTING 97. 29. 128.
DESIGN 304, 137, 441,
SYSTEMS 24, - 24,
PROJVECT MGMT 1052, 1030, 2082,
DATA 81, 582, 683,
SUBTOTAL (ENG) 1558. 1779. 3337.
MANUFACTURING
PRODUCTION = 5715, §7185.
PROTOTYPE 3479. - 3479,
TOOL-TEST EQ 305, 39. 343.
SUBTOTAL(MFG) 3784, 5753, 9637,
TOTAL CcOST 5342, 7532 874,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 200.100 ENGINEERING COMPLEXITY O, 700
DENSITY 10.005* PROTOTYPE SUPPORT 1.
MFG. COMPLEXITY 8.500 PROTO SCHEDULE FACTOR .250*
NEW DESIGN 0.250 PLATFORM 2.500
DESIGN REPEAT 0.800%* YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS LR E2 1S RELIABILITY FACTOR 1.0
ENGINEERING CHANGES . 030 MTBF(FIELD) 12654%
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 10) MAR 88* ( 8) NOV 88* ( 18)
PRODUCTION JUN 87 ( 19) DEC 88+ ( 4) APR 89% ( 23)
SUPPLI:MENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%*
T-1 COST 1168. 16x% PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST 1255, 37* RATE TOOLING (o}
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *#%*x#
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .875%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 4747, 8605, 11352.
CENTER 5342. 7532, 12874,
TO 5900. 8313, 14213,

.



DATE 7-SEP-82

HYDROGEN STORAGE TANK

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 715,32

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL(ENG)

MANUFACTURING
PROBUITION
PROTOTYPE
TOOL-TEST EQ

SUBTGTAL(MFG)

TOTAL COST

DESIGN FACTCRS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT JUN 85
PRODUCTION JUN 87

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

CGCST RANGES
FROM
CENTER
T0

ORIGINAL PAGE 19
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM

TIME 21;01 FILENAME: SDEP2.DAT
(282144)

3 UNIT WEIGHT 141.60  MODE 2
2,000 UNIT VOLUME 14,00 QUANTITY/MNHA 1
COST PROCESS FACTOR 4 MONTHLY PROD RATE 1,05

DEVELOPMENT PRODUCTION TOTAL COST

18, 24, 40.

49, 113. 161.

4, - 4,

468, 422, 890.

as, 241, 278.

571. 799, 1370.

- 2146, 2148,

1808, - 1808,

167. 19. 185.

1975, 2185, 4140,

2547, 2984, 5510,

MECHANICAL PRODUCT DESCRIPTORS
141,800 ENGINEERING COMPLEXITY 0,700

10. 114+ PROTOTYPE SUPPORT 1.0

8.800 PROTO SCHEDULE FACTOR . 250%

0.050 PLATFORM 2.500

0.788% YEAR OF TECHNOLOGY 1978
REEAR RELIABILITY FACTOR 1.0

.033% MTBF (FIELD) 14037+

1.0

FIRST ITEM FINISH
( 10) MAR 88x ( 5) AUG 88* ( 15)
( 18) NOV 88  (  2) JAN 89x  ( 20)
1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00%
798 .05+ PRODUCTION TOOLING 1.00%
987.90% RATE TOOLING 0
1.35 PRICE IMPROVEMENT FACTOR *%¥x%x
1.35 UNIT LEARNING CURVE .875%
GEVELOPMENT PRODUCTION TOTAL COST
2259, 2607. 4868,
2547. 2964, 5510.
2813, 32684, 6078.

A-59



ORIGINAL PAGE [
OF POOR QUALITY

M!CHAN!CAL ITEM

DATE 7-SEP-82 TIME 21:01 FILENAME: SDEP2.DAT
(282144)
OXYGEN STORAGE TANK
PRODUCTION QUANTITY 3 UNIT WEIGHT 181,80 MODE 2
PROTOTYPE QUANTITY 2.000 UNIT voLume 14.00 QUANTITY/NMA 1
UNIT PROD COST 72%.81 COST PROCESS FACTOR {  MONTHLY PROD RATE 1,03
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTXON TOTAL COST
ENGINEERING
DRAFTING 7. 21, 28,
OESIGN 168, 29, 118,
SYSTEMS 0. - 0.
PROJECT MGMT 834, 443, 1077,
DATA 83, 243, 318,
SUBTOTAL (ENQ) 721, 818, 1837,
MANUFACTURING
PRODUCTION - 2177, 2177,
PROTOTYPE 1882, - 1882,
TOUL-TEST EQ 89. 20, 109,
SUBTOTAL(MFG) 18714, 2190, 3887,
TOTAL COST 2392, 3012, 5404,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 181.800 ENGINEERING COMPLEXITY O. 800
DENSXTY 10,821+ PROTOTYPE SUPPORT
MFQ. COMPLEXITY 8.500 PROTO SCHEDULE FACYOR ) 250'
NEW DESIGN 0.0%0 PLATFORM 2.500
DESIGN REPEAT 0.789+ YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS 3TEE) RELIABILITY FACTOR 1.0
ENGINEERING CHANGES Q2B+ MTBF(FIELD) 13785«
INTEGRATION LEVEL 1.0 .
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 88 ( &) SEP a8%x ( @8) MAR 88+ ( 10)
PRODUCTXON JUN 87 ( 18) NOV a8x ( 2) JAN 89x { 20)

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTGRS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00+
T~-1 COST 809, 29» PRODUCTION TOOLING 1.00¢
AMGRTIZED UNXT COST 1003. 94+ RATE TOOLING 0o
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR wxexes
PROD COST MULTIPLIER 1.38 UNIT LEARNING CURVE 878
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST

FROM 2118, 2848, 4762,

CENTER 2392, 3012, 5404,

TO 2843, 3322, soes,

A-60

A i S o st -



DATE 7~-SEP-82

PLUMBING

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 220.28%

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUBTOTAL (MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESIGN REPEAT
EQUIPMENT CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE
DEVELOPMENT
PRODUCTION

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
CEV COST MULTIPLIER
PRUD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

ORIGINAL PAGA ‘\;ff'"
OF POOR QUALITY

START
JUN 85
JUN 87

~ - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FILENAME: SDEP2.DAY
(282144)

3 UNIT WEIGHT " 79.10 MODE “2
2.000 UNIT VOLUME 7.00 QUANTITY/NHA 1
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.45

DEVELOPMENT PRODUCTION TOTAL COST

99, 10. 109.

298, a4, 342.

26, - 28.

31s. 138. 450,

31. 78, 109.

769. 268. 1037.

- 661, 661.

-587. - 587.

52. 7. 59,

a39. 638. 1307.

1408. 938, 2343.

MECHANICAL PRODUCT DESCRIPTORS
79.100 ENGINEERING COMPLEXITY 0.700

11.300%* PROTOTYPE SUPPORT 1.0

8.000 PROTO SCHEDULE FACTGR . 250+

0.500 PLATFORM 2.500

0.732% YEAR OF TECHNOLOGY 1976
T T RELIABILITY FACTOR 1.0

.024x* MTBF(FIELD) 20295+

i.0

FIRST ITEM FINISH
( 9) FEB 86+ ( 5) JUL 88% (14
( 15) AUG B88* « - SEP 88% ( 18)
1982 TOOLING & PROCESS FACTORS
0.0C DEVELOPMENT TOOLING 1.00+
243.92% PRODUCTION TOOLING 1.00%
311.91x RATE TOOLING (o}
1.35 PRICE IMPROVEMENT FACTOR *%xxxx
1.35 UNIT LEARNING CURVE .883+
DEVELOPMENT PRODUCTICON TOTAL COST
1258. 821. 2079.
1408. 9386. 2343,
1568, 1041. 2609.



[ER A Ao

DATE 7-SEP-82

SUPPORTS

PRODUCTION QUANTITY
PROTOTYPE QUANTITY

UNIT PROD COST 1072.22

PROGRAM COST($ 1000)
ENGINEERING
DRAFTING
DESIGN
SYSTEMS
PROJECT MGMT
DATA
SUBTOTAL (ENG)

MANUFACTURING
PRODUCTION
PROTOTYPE
TOOL-TEST EQ

SUE7TOTAL (MFG)

TOTAL COST

DESIGN FACTORS
WEIGHT
DENSITY
MFG. COMPLEXITY
NEW DESIGN
DESISZ: REPEAT
EQUIPME" CLASS
ENGINEERING CHANGES
INTEGRATION LEVEL

SCHEDULE START
DEVELOPMENT  JUN 85
PRODUCTION JUN 87

SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS
ESCALATION

T-1 COST

AMORTIZED UNIT COST
DEV COST MULTIPLIER
PROD COST MULTIPLIER

COST RANGES
FROM
CENTER
TO

ORIGINAL PACE 1
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
TIME 21:01 FYLENAME: SDEP2.DAT
(282144)

3 UNIT WEIGHT 482,00 MODE 2
2.000 UNIT VOLUME 7.00 GUANTITY/NHA 1
COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.02

DEVELOPMENT PRODUCTION TOTAL COST
327. at, 3es.
981. 187. 1138,
86. - 88,
1284, 647. 1931.
121, 370, 491,
2799, 1214, 4013,
- 3217. 32147.
2889. - 2889,
250. 32. 282,
3139. 32438, 6387.
5938, 4483, 10401.
MECHANICAL PRODUCT DESCRIPTORS
482.000 ENGINEERING COMPLEXITY 0.700
88.857* PROTOTYPE SUPPORT 1.0

8.000 PROTO SCHEDULE FACTOR .250%

0.500 PLATFORM 2.500

0.751% YEAR OF TECHNOLOGY 1976
ETT T RELIABILITY FACTOR 1.0

.025% MTBF(FIELD) 11801+

1.0

FIRST ITEM FINISH

( 9) FEB 86% ( 5)
( 19) DEC 88+ ( 2)

JUuL 8B=* ( 14)
FEB 89=* ( 21)

1982 TOOLING & PROCESS FACTORS
0.00 DEVELOPMENT TOOLING 1.00+%
1192.91+ PRODUCTION TOOLING 1.00%*
1487, 54% RATE TOOLING o
1.35 PRICE IMPROVEMENT FACTOR »x*xxxx
1.35 UNIT LEARNING CURVE .878+*

DEVELOPMENT PRODUCTION TOTAL COST

5209. 3819. 9028.

5938. 4463. 10401.

6778. 5149, 11924,
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- - - PRICE B4 - - =

ELECTRONIC ITEM

DATE 7-SEP-82 TIME 21:0% FILENAME: SDEP2.DAY
(282144)
INVERTER ASSYS,
PRODUCTIGN QUANTITY L) UNIT WEIGHT 4%.00 MODE \
PROTOTYPE QUANTITY 3. 000 UNIT VOLUME 1.00 QUANTITY/NHA 2
UNIT PROD CG3T 171,78 COST PROCESS PFACTOR 1t MINTHLY PROD RATE t.60
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTTON TOTAL COST
ENGINEERING
DRAFTING 948, 54, i008.
DESION 3202, 201, J404,
SYSTEMS 84, - 84,
PROJECT MGNT 1869, 2120, 1798,
DATA 170, 128, 298,
SUBTOTAL(ENQ) 8243, 813, a8ss,
MANUFACTURING
PRODUCTION - 1031, 1031,
PROTOTYER 8a1, - LLRN
TOOL-TEST EQ 7. 1A, Ve,
SUBTOTAL(MFG) 760, 1049, 1808,
TOTAL CosT 7002, 16682, a884,
DESIGN FACTORS ELECTRONIC MECHANXICAL PRODUCT DESCRIPTORS
WEIGHT 93,000+ 12.000 ENGINEERING COMPLEXITY 0,900
DENSITY 80,000 12,000+ PROTOTYPE SUFPORT 1.0
MFQ, COMPLEXITY 8,800 8,800 PROTO SCHEDULR PACTOR 280
NEW DESIGN 1.000 1.000 ELECT VOL FRACTION , 880%
DESIGN REPEAT 0,882 0,483+ PLATFORM 2,800
EQUIPMENY CLASS  wwves AR YEAR OF TECKNOLOQY 1978
ENGINEERING CHANGES 037+ 014 RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.8 0.2 MTBFE(FIELD) 11332
SCHEOULE START FIRST ITEM FINISH
DEVELOPMENT  JUN &8 ( 12) MAY 88¢ {( 8) JAN 87+ ( 20)
PRODUCTION JUN a7 ( 18) AUG 88> t 3 NOV a8e { 1)
SUPPLENENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING A PROCESS FACTORS
ESCALATION 0,00 DEVELOPMENT TOOLING 1.00*
Tt COST 200, 83« PRODUCTION TOOLING 1. Q0+
AMORT(ZED UNIT COST 276, 95 RATE TOOLING Q
DEV COST MULTIPLIER 1,38 PRICE IMPROVEMENT FACTOR »¥vved
PROD COST MULTIPLIER 1,38 UNIT LEARMING CURVE L R04Y
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 8189, 1399, 7888,
CENTER 7002, 1682, LLLER
TQ 8007, 2008, 10102,
A-64
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OF POOR QUALITY

- - - PRICE 84 - - -
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:0¢ FILENAME: SDEP2.DAT
(282144)
POWER CONTROL ASSY
PRODUCTION QUANTITY 3 UNIT WEIGHT 200.00 MODE 1
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 4.00 QUANTITY/NHA 1
UNIT PRAD COST 489.84 COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.04
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
ORAFTING 174S. 124, 1869.
DESIGN 5776. 413, 8189,
SYSTEMS 859, - 859.
PROJECT MGMT 2808, 378. 3188.
DATA 314. 216, 530.
SUBTOTAL (ENG) 11303. 1131, 12434,
MANUFACTURING
PRODUCTION - 1500, 1500.
PROTOTYPE 1405. - 1403,
TOOL-TEST EQ 187. 27. 194.
SUBTOTAL (MFQ) 1571. 15286. 3098.
TOTAL COST 12874, 2657. 15531,

DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS

WEIGHT 100.000* 100.000 ENGINEERING COMPLEXITY 0.900
DENSITY 50.000 25, 000* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.800' 8.600 PROTO SCHEDULE FACTOR . 250%*
NEW DESIGN 1.000 1.000 ELECT VOL FRACTICN .500%
DESIGN REPEAT 0,834 0.581% PLATFORM 2.500
EQUIPMENT CLASS XXXER rxEKK YEAR OF TECHNOLOGY 1978
ENGINEERING CHANGES .043x¢ .017* RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) 3823«
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 12) MAY 86+ ( 8) NQV 88+ ( 18)
PRODUCTION JUN 87 ( 18) NOV 88=* « 2) JAN 89x { 20)
SUPPLEMENTAL INSOHMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING . 1.00*
T-1 COST 539.11* PRODUCTION TOOLING 1.00%*
AMORTIZED UNIT COST 885.71= RATE TOOLING 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR *¥**xxx
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .913+
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 11359. 2252, 13611.
CENVER 12874. 2657. 15531.
TO 14910. 3185. 18095.
A-65




ORIGINAL PAGE [8
OF POOR QUALITY

- - - PRICE 84 - - -
ELECTRONIC ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDEP2.DAT
(282144)
POWER DIST.BOX
PRODUCTION QUANTITY 3 UNIT WEIGHT 150,00 MODE 1
PROTOTYPE QUANTITY 2.000 UNIT VOLUME 4.00 QUANTITY/NHA 1
UNIT PROD COST 387.96 COST PROCESS FACTOR 1 MONTHLY PRCD RATE 1.10
PRCGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 1498, 104. 1600.
DESIGN 4951, 351, 5302.
SYSTEMS §65. - 565.
PROJECT MGMT 2383. 301. 2683,
DATA 268. 172. 439.
SUBTOTAL (ENG) 9682, 927. 10589.
MANUFACTURING
PRODUCTION - 1164, 1184,
PROTOTYPE 1089, - 1089.
TOQL-TEST EQ 131, 21. {52,
SUBTOTAL (MFG) 1220. 1185. 2405,
TOTAL CoOST 10883. 2112, 12998,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTGRS
WEIGHT 75.000%* 75.000 ENGINEERING COMPLEXITY 0.900
DENSITY 50.000 18.750+* PROTOTYPE SUPPORT 1.0
MFG., COMPLEXITY 8.800 8.600 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 1.000 ELECT VOL FRACTION .375%
DESIGN REPEAT 0.614x 0.576%* PLATFORM ; 2.500
EQUIPMENT CLASS XkRkk REKE YEAR OF TECHNOLOGY 1976
ENGINEERING CHANGES .043x .016+ RELIABILITY FACTOR 1.0
INTEGRATION LEVEL 0.5 0.3 MTBF (FIELD) S0688*
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 85 ( 12) MAY 8@x ( 8) NOV 88+ ( 18)
PRODUCTION JUN 87 ( 18) NOV 88+* « 1) DEC 88+* ( 19)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1932 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00*
T-1 COST 418.23x PRODUCTION TOOLING 1.00%*
AMORTIZED UNIT COST 704 .00%* RATE TOOLING 0
DEV COST MULTIPLIER 1.38 PRICE IMPROVEMENT FACTOR *%xx*+
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE 914
GOST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 9611. 1798. 11408.
CENTER 70883, 2112. 12995,
TO 12589, 2523. 15112,



ORIGINAL PAGE [
OF POOR QUALITY

- - - PRICE 84 - - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:01 FILENAME: SDEP2,DAT
_ (282144)
, POWER HARNESS
‘ PRODUCTION QUANTITY 3 UNIT WEIGHT 428.00 . MODE 2
PROTOTYPE QUANTITY 2.000  UNIT VOLUME 7.00  QUANTITY/NHA 1
UNIT PROD COST 988,25  COST PROCESS FACTOR 1 MONTHLY PROD RATE 1.05
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 241, 15. 288,
DESIGN 724, 58, 782.
SYSTEMS 84, - 64,
PROUECT MGMT 1070. 583, 1832,
DATA 98, 322. 420.
SUBTOTAL (ENG) 2197 987, 3154,
MANUFACTURING
PRODUCTION - 2899, 2899,
PROTOTYPE 2602. - 2602.
TOOL-TEST EQ 228, 29, 254.
SUBTOTAL (MFG) 2827. 2927, 5755,
TOTAL COST 5024. 3888, 8909.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 428.000 ENGINEERING COMPLEXITY 0,700
DENSITY 81, 143+ PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.000 PROTO SCHEDULE FACTOR .250%
NEW DESIGN 1.000 PLATFORM 2.500
DESIGN REPEAT 0.900 YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS XXRRK RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .025+# MTBF (FIELD) 12230+
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 9 FEB 86+ ( 5) JUL 88+ ( 14)
PRODUCTION  JUN 87 ( 18) NOV 88+ ( 2) JAN 89%  ( 20)
SUPPLEMENTAL INFORMATION ,
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
) T-1 COST 1074.89+ PRODUCTION TOOLING 1.00%*
AMORTIZED UNIT COST  1294.87* RATE TOOLING _ 0
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR **%%%%
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .879
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 4408. 3319, 7724,
CENTER 5024 . 3885. 8909 .
T0 5727. 4483, 10210.
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- - - PRICE 84 - - -
MECHANICAL ITEM
DATE 7-SEP-82 TIME 2%:01 FILENAME: SDEP2.DAT
, (28244)
AVIONICS HARNESS
PRODUCTION QUANTITY 3 UNIT WEIGHT  2071.00  MODE 2
PROTOTYPE QUANTITY 2.000  UNIT VOLUME 7.00  QUANTITY/NHA 1
UNIT PROD COST 3843.97  COST PROCESS FACTOR 1 MONTHLY PROD RATE 0.77
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 728, 53. 781,
DESIGN 2184. 230. 2414,
SYSTEMS 192, - 192.
PROJECT MGMT 3881. 2226, 8107.
DATA 344, 1274, 1818,
SUBTOTAL (ENG) 7329. 3784. 11112,
MANUFACTURING
PRODUCTION - 11532, 19532,
PROTOTYPE 10443, - 10443,
TOOL-TEST EQ 830. es. 888.
SUBTOTAL (MFG) 11273, 11600, 22873.
TOTAL COST 18601, 15384 33985,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 2071.000 ENGINEERING COMPLEXITY 0,700
DENSITY 295,857+ PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.000 PROTO SCHEDULE FACTOR  .250%
NEW DESIGN 1.000 PLATFORM 2,500
DESIGN REPEAT 0.900 YEAR OF TECHNOLOGY 1976
EQUIPHENT CLASS rrxas RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .026x MTBF (FIELD) 7820+
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT JUN 88  ( 9)  FEB 88+ ( &) JUL 86+  ( 14)
PRODUCTION  JUN 87  ( 23)  APR 89x ( 3) WL 89x  ( 28)
SUPPLEMENTAL INFORMATION
YEAR OF ZCONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
T-1 COST 4292.03* PRODUCTION TOOLING 1.00%
AMORTIZED UNIT COST  5127.97+ RATE TOOLING )
DEV COST MULTIPLIER 1.35 PRICE IMPROVEMENT FACTOR #xxxxs
PROD COST MULTIPLIER 1.35 UNIT LEARNING CURVE .874x
COST RANGES DEVELOPMENT PRODUCTION TOTAL_COST
FROM 18488 13369, 29858,
CENTER 18601. 15384 . 33985.
T0 20779. 17238, 38017.
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ORIGINAL PAGE 19
OF POOR QUALITY
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- - - PRICE 284 - - -
INTEGRATION AND TEST
DATE 7-SEP-82 TIME 21:01 FILENAME: SDEP2,DAT
(282144) :
ELECTRICAL, POWER SYSTEM INTEG/ASSY/TEST
PRODUCTICN QUANTITY a3 INT WEIGHT 303,441+« MODE 5
PROTSTYPE QUANTITY 1.2%0 INT VOLUME 18.8680% QUANTITY/NHA 1
UNIT PROD COST 503.53 MONTHLY PROD RATE 0,10
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 1280, 288, 1588,
DESIGN 3779. 1182, 4940,
SYSTEMS 37s, - 378,
PROJECT MGMT 1814, 798, 2410.
DATA 188, 488, 6878,
SUBTOTAL (ENG) 72358, 2734, 9969.
MANUFACTURING
PRODUCTION - 1511, 1511,
PROTOTYPE * 1501. - 1501,
TOOL-TEST EqQ 1514, i1, i6z.
SUBTOTAL (MFG) 1652. 1522. 3174,
TOTAL COST 8887, 4255, 13143,
DESIGN FACTORS ELECTRONIC MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 20.838+« .282.904x ENGINEERING COMPLEXITY 0.909+
DENSITY 35,000 15. 000* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 7.88€x 7.713% PROTO SCHEDULE FACTOR . 250+
NEW DESIGN 0.000 0.500 ELECT VOL FRACTION .031
DESIGN REPEAT 0.000 0.000 PLATFORM 2.500
EQUIPMENT CLASS  **xxxx LT YEAR OF TECHNOLOGY 1978
ENGINEERING CHANGES .074* .053% RELIABILITY FACTOR 1.0
INTEGRATIOM LEVEL 0.3 2.0 MTBF(FIELD) 14020%
SCHEDULE START ' FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 25) JUN 87 ( 0) JUN 87 ( 25)
PRODUCTION JUN 87 ( 17) OCT 88x ( 20) JUN 90 ( 37)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST  1418.45% PRODUCTION TOOLING 1.00%
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.35%
COST RANGES PEVELOPMENT PRODUCTION TOTAL COST
FROM 7997. 3813, 11810.
CENTER 8887. 4255, 13143,
TO 9933, 4719, 14852,



=
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A.2 PAYLOAD MODULE

This section of Appendix A presents the detalled output reports
that were produced by the PRICE 84 hardware cost model In
estimating development and production costs for the SDLV Payload
Module. These costs all pertalin to WBS 1.4.1, Payload Module
Hardware.
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- - - PRICE 84 - - -
MECHANICAL IVEM
DATE 7-SEP-82 TIME 21:13 FILENAME: SDPM2.DAT
(282144)
PAYLOAD MODULE STRUCTURE
PRODUCTION QUANTITY 134 UNIT WEIGHT 35438,00  MODE 2
PROTOTYPE QUANTITY 1.280  UNIT VOLUME 354,00  QUANTITY/NHA 1

UNIT FROD COST 9141,.22 COST PROCESS

PROGRAM COST($ 1000) DEVELOPMENT
ENGINEERING
DRAFTING 8838.
DESIGN 22071.
SYSTEMS 4991,
PROJECT MGMT 7140,
DATA 3204,
SUBTOTAL(ENG) 44044,
MANUFACTURING
PRODUICTION -
PROTOTYPE 104815.
TOOL-TEST EQ 4498,
SUBTOTAL(MFG) 119113,
TOTAL COST 183157,
DESIGN FACTORS MECHANICAL
NEIGHT 35433.000
DENSITY 100. 102%
MFG. COMPLEXITY 7.000
NEW DESIGN 1.000
DESIGN.REPEAT 0.835%
EQUIPMENT CLASS ARKAK
ENGINEERING CHANGES .Q70%
INTEGRATION LEVEL 1.0
SCHEDULE START

DEVELOPMENT  JUN 85 ( 14)
PRODUCTION JAN 88 ( 27)

SUPPLEMENTAL INFCRMATION

YEAR OF ECONOMICS 1982

ESCALATION 0.00

T-1 COST 18878.73*

AMORTIZED UNIT COST 11858.05*

DEV COST MULTIPLIER 1.35

PROD COST MULTIPLIER 1.35

COST RANGES DEVELOPMENT

FROM 138 151.
CENTER 163157,
T0 1968760,

FACTOR 68  MONTHLY PROD RATE 1.08

PRODUCTION TOTAL COST
834, 7472,
2732, 24804,
- 4991,
149447, 156586 .
75568 . 78769,
228578, 272622.
1224924, 1224924.
- 104815,
135209. 149707.
1380133, 1479248,
1588711, 1751868.
PRODUCT DESCRIPTORS
ENGINEERING COMPLEXITY 1,300
PROTOTYPE SUPPORT 2.5
PROTO SCHEDULE FACTOR . 250+
PLATFORM 2.000
YEAR OF TECHNOLOGY 1976
RELIABILITY FACTOR 1.0
MTBF(FIELD) 7618¥
FIRST ITEM FINISH
JUL 86%* ( 2) SEP 86+* ( 16)
MAR 90 (123) JUN 00 (150)

TOOLING & PROCESS FACTORS

DEVELOPMENT TOOLING M. 100
PRODUCTION TOOLING M.500
RATE TOOLING 0
PRICE IMPROVEMENT FACTOR %x#k*x
UNIT LEARNING CURVE .877*
PRODUCTION TOTAL COST
1315993, 1454144,
1588711. 1751868 .
1941215. 293797S.
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- - - PRICE 84 - - -
MECHANXCAL ITEM
DATE 7-SEP-82 TIME 21:13 FILENAME: SDPM2,DAT
(282144)
! PAYLOAD MODULE REACTION CONTROL SYSTEM
PRODUCTION QUANTITY 134 UNIT WEIGHT  1095.00 MODE 2
PROTOTYPE QUANTITY 1,280 UNIT VOLUME 22,00 QUANTITY/NHA i

UNIT PROD COST 3898.52

PROGRAM COST($ 1000) DEVELOPMENT
§ ENGINEERING
DRAFTING 1098,
DESIGN 3827.
SYSTEMS 492,
PROJECT MGMT 749.
DATA 298,
SUBTOTAL (ENG) 6284,
MANUFACTURING
’ PRODUCTION -
PROTOTYPE 18525,
TOOL-TEST EQ 1170.
SUBTOTAL(MFG) 19999,
TOTAL COST 262863,
DESIGN FACTORS MECHANICAL
WEIGHT 1095.000
DENSITY 49,773%
MFG, COMPLEXITY 8.500
NEW DESIGN 1.000
DESIGN REPLAT 0.816%
EQUIPMENT CLASS AL L]
ENGINEERING CHANGES . 156%
INTEGRATION LEVEL 1.0
SCHEDULE START
DEVELOPMENT  JUN 85 ( 14)

PRODUCTION'  JAN 88 ( 25)
SUPPLEMENTAL INFORMATION

YEAR OF ECONOMICS 1982
ESCALATION 0.00
T~1 COST 8043 .53«
AMORTIZED UNIT COST  4270.88*
- DEV COST MULTIPLIER 1.38
PROD COST MULTIPLIER 1.358
COST RANGES LEVELOPMENT

FROM 23128.

CENTER 262863,

TO 23608.

’

A-72

COST PROCESS FACTOR 56

FIRST ITEM
JuL 88* ( 2)
JAN 90*  (125)

MONTHLY PROD RATE 1.08

PRODUCTION TOTAL COST
331, 1429.
1423, 5080,
- 492,
48964, 49714,
24690. 24988,
75409, 81e%3,
495601. 495801,
- 18829.
1260. 2431,
496882, 5168@1.
§72271. 598534,

PRODUCT DESCRIPYORS
ENGINEERING COMPLEXITY 1.000

PROTOTYPE SUPPORT 2.0
PROTCQ SCHEDULE FACTOR . 250+
PLATFORM 2.000
YEAR OF TECHNOLOGY 1976
RELIABILITY FACTOR 1.0
MTBF(FIELD) 11612+

FINISH
SEP 86+ ( 16)
JUN 00 (150)

TOOLING & PROCESS FACTORS

DEVELOPMENT TOOLING 1,00#
PRODUCTION TOOLING 1.00%
RATE TOOLING o
PRICE IMPROVEMENT FACTOR #%%#*%x
UNIT LEARNING CURVE ,889¢
PRODUCTION TOTAL COST
488558, 511681,
572271. 598534,
651517, 681125,

L
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MECHANICAL ITEM
DATE 7-SEP-82 TIME 21:13 FILENAME: SDPM2,DAT
(282144)
PAYLOAD MODULE THERMAL PROTECTION SYS.
PRODUCTION QUANTITY 134 UNIT WEIGHT €@878.00 MODE 2
FROTOTYPE QUANTITY 1.250 UNIT VOLUME a8.00 QUANTITY/NHA 1
UNIT PROD COST 1103.25 COST PROCESS FACTOR 56  MONTHLY PROD RATE 1,01
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTI@? TOTAL COST
ENGINEERING
DRAFTING 1880, 224, 2104,
DESIGN 5749, 883, 8412,
SYSTEMS 1147. - 1147,
PROJECT MGMT 1087, 21748, 22815.
DATA 488, 11379, 11887,
SUBTOTAL(ENG) 10330. 34018. 44345,
MANUFACTURING
PRORUCTION - 147836, 147838,
PROTOTYPE 10570, - 10570.
TOOL-TEST EQ 581, 387. 948,
SUBTOTAL (MFG) 11131, 148223, 159354,
TOTAL COST 21461, 182238. 203698.
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 6876.000 ENGINEERING COMPLEXITY 1.100
DENSITY 898, 1768x* PROTOTYPE SUPPORT 2.8
MFG. COMPLEXITY 8.400 PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 PLATFORM 2,000
DESIGN REPEAT 0.739x YEAR OF TECHNOLOGY 1978
EQUIPMENT CLASS AKX RELIABILITY FACTOR 1.0
ENGINEERING CHANGES . 085+ MTBF (FIELD) 18739+«
INTEGRATION LEVEL 1.0
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 11) APR 86x ( 1 MAY 88+ ( 12)
PRODUCTION JAN 88 ' ( 18) JUN 89x (132) JUN 00 (150)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00*
T-1 COST 2115,24¢ PRODUCTION TOOLING 1.00*
AMORTIZED UNIT COST 1359, 98% RATE TOOLING 0
DEV COST MULTIPLIER 1.36 PRICE IMPROVEMENT FACTOR *x**x*x
PROD COST MULTIPLIER 1,35 UNIT LEARNING CURVE .889%
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 18250. 149147, 167397,
CENTER 21481. 182238. 203898 .
T0 268190, 2303918, 256589 .
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INTEGRATION AND TEST

DATE 7-SEP-82 TIME 21:13 FILENAME: SDPM2.DAT

(282144)
PAYLOAD MODULE INTEG/ASSY/TEST

PRODUCTION QUANTITY 134 INT WEIGHT 2722,198+« MODE
PROTOTYPE QUANTITY 1.250 INT VOLUME 181,546« QUANTITY/NHA
UNIT PROD COST 891.80 MONTHLY PROD RATE 1.15
PROGRAM COST($ 1000) DEVELOPMENT PRODUCTION TOTAL COST
ENGINEERING
DRAFTING 5459, 549, 6009.
DESIGN 15725, 1920. 17645.
SYSTEMS 1682, - 1632.
PROJECT MGMT 1588. 13520. 15109.
DATA 564, 7049. 76813,
SUBTOTAL(ENG) 25019, 23038. 48057.
MANUFACTURING
PRODUCTION - 92674. 926874.
PROTOTYPE 4485, - 4485,
TOOL-TEST EQ 375. 324. 859,
SUBTOTAL (MFG) 4860. 92998, 97858.
TOTAL COST 29879, 118038, 145915,
DESIGN FACTORS MECHANICAL PRODUCT DESCRIPTORS
WEIGHT 2723.196* ENGINEERING COMPLEXITY 1.000%
DENSITY 15.000%* PROTOTYPE SUPPORT 1.0
MFG. COMPLEXITY 8.889x PROTO SCHEDULE FACTOR . 250%
NEW DESIGN 1.000 PLATFORM 2.000
DESIGN REPEAT 0.000 YEAR OF TECHNOLOGY 1976
EQUIPMENT CLASS L EL L RELIABILITY FACTOR 1.0
ENGINEERING CHANGES .069% MTBF (FIELD) 19015+«
INTEGRATION LEVEL 0.5
SCHEDULE START FIRST ITEM FINISH
DEVELOPMENT  JUN 85 ( 32) JAN 88 ( 9) JAN 88 ( 32)
PRODUCTION JAN 88 ( 17) MAY 89* - -(118) JAN 99 (133)
SUPPLEMENTAL INFORMATION
YEAR OF ECONOMICS 1982 TOOLING & PROCESS FACTORS
ESCALATION 0.00 DEVELOPMENT TOOLING 1.00%
AMORTIZED UNIT COST 885,94 PRODUCTION TOOLING 1.00%*
DEV COST MULTIPLIER 1.35
PROD COST MULTIPLIER 1.35
COST RANGES DEVELOPMENT PRODUCTION TOTAL COST
FROM 26582. 98509. 125091,
CENTER 29879. 116036. 145915,
T0 34312, 136660. 170971,
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