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. 1.0  INTRODUCTION

Martin Marietta will perform the Space Station Common Module Power Sys-
tem Network Topology and Hardware Development program in full accord-
ance with the request for proposal (RFP) with no exceptions taken to
the statement of work (SOW).

This study plan contains Martin Marietta's approach to performing the
proposed program. Performance of the tasks described will assure sys-
tematic development and evaluation of program results, and will provide
the necessary management tools, visibility, and control techniques for
performance assessment.

The plan is submitted in accordance with the data requirements given in
the RFP and includes a comprehensive task logic flow diagram, time-
phased manpower requirements, a program milestone schedule, and de-
tailed descriptions of each program task.

The study plan, when approved by Marshall Space Flight Center (MSFC),
will become the basic guideline document for this program and will
serve as the primary program control document for the MSFC contracting
officer representative (COR) and the Martin Marietta program manager.
Should changes result from progress reviews by the National Aeronautics
and Space Administration (NASA), the work plan will be updated to re-
‘ flect the new program baseline. ’

The overall objective of this program is to define and develop candi-

date power system network topologies for the Space Station common mod-
ule and to provide the necessary hardware for test and evaluation.

Al-1
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2.0

PROGRAM TASK FLOW

Our program task flow logic (Fig. A-1) provides fundamental insight
into our plan for total compliance with the SOW and indicates the rela-
tionship between all tasks and subtasks, including requirements. Each
major program task is shown as a boldly outlined box. Each box shows
the sequence of subtask activities and the interrelatiomships with
other tasks, subtasks, and other related activities. The flow also
shows required MSFC COR approvals. The task number and work breakdown
structure (WBS) reference are shown in each block.

The project inputs—=-which include the RFP, NASA Space Station design,
and analysis data--will feed program Task I. Task I will include re-
quirements definition, network concept development and selection, and
the detailed evaluation of selected concepts. This task will also
benefit from the ongoing Martin Marietta Independent Research and De-
velopment Project D-47S, "Space Station Subsystem Integration," and the
planned NASA/MSFC Common Module Power Management Automation Study. Our
IR&D project will aid the requirements definition and provide supple-
mentary information on control system options and a power quality as-
sessment for the various input power types. This will enhance the con-
cept definition and selection process. Interaction with the MSFC
Common Module Power Management Automation Study will aid in the defini-
tion of sensor and power control devices and their interfaces. The
hardware defined in Task I will be assessed for technology readiness in
Task II. Our ongoing Martin Marietta IR&D Project D-30D, 'Advanced
Power System Technology,'" will benefit both this task and Task III.
That project includes the testing and evaluation of solid-state and
electromechanical switchgear and the development and test of high-
frequency ac power coverters, both ac-ac and ac-dc types. Task III
will prepare and implement advanced development plans and procure the
hardware necessary for verification and test at MSFC. In Task IV, we
will develop recommendations for system testing, prepare test proce-
dures and other test documentation, install hardware at MSFC, and per-
form initial system testing. Task V will include contract reporting
tasks.

A2-1
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‘ 3.0 PROGRAM MASTER SCHEDULE

The program master schedule (Fig. A-2) includes the major program mile-
stones, the overall program sequencing, start and stop dates, and the
duration of each program task. This schedule reflects our total re-

sponsiveness to the RFP SOW with no exceptions or deviations in a 24
month technical effort. )

The schedule has been organized to present a complete program picture

by presenting significant program milestones and reviews, and tasks and
their phasing. ‘



~GE I8

ORIGINAL P

OF. POOR QUALITY

Use or disclosure of proposal data is subject to the restriction on the Title page of this Proposal. (1966 Dec.)

anpaqas 42isopy wiwviSosg z-v 2anSg

T..Fm« NOIL [ %w%
sr_jg ) 190438 WNI3 25 mw
vivivivivivivivi]vi]vivivi|vijvi]vivivijvVv|Vv]Vv]VviV]|V S1¥0dIY TYIINVNIS ATHINOK 2°8°G (14
VIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVI]V S 180430 WITMEIL A WINOK 1716 43
m,> THINOR 1 m
E N %

[

3 o).

il b
33

4
= E:2 00 ,mmuw
—5 = I ¢
= E-1IT N IVOLITER § WOTIVIIIT00N SIRGH €€ [ve
-

= = I B0 I ) U T I S WA CE L L DAL R

ELVRE] 0 d - N
v T-T11 9, TIRGNS/NV1d IHAG G.AGY J8K0H 1€ 61
111 SNI1S31 4I¥3A 9 A30 0.AOY 3uNGH O'E Seu |8}
I SINHITOIN A3 § ROI[I3135 JuRH 22

-1
7 _1-Ir 1W55355V S5NTOYIY HI3L u%w.lﬂ..ﬂ!iﬁw}
i NOLL33TES JAVNOAYH 0" SBN jcl]

v T “NOTIVITIVAS YHORIIN 3V &1

_|8
n JH .mj
T3 WL (] (AW i) 71 . STNGISTIIH AVE905d m
NN IRARNET ] ety e fet syt 5300 “WILI¥ GIVAIITIRY | 1]

0252y 22 2026 B L IOTG I RV b DB 16 [0 1G [P [E [ H] o | TMOAIS W3ISWH 300N

AVIHY-09 d314Y SHINOW Mos

[RAD 30K 01 NP 11 th TR )

A3-2



Use or disclosure of proposal data is subject to the restriction on the Title page of this Proposal. (1966 Dec.)

4.0 STUDY TASK DESCRIPTION AND APPROACH

We have prepared a detailed task plan for each of the tasks identified
in the SOW. Each task plan is identified by title and SOW number and
referenced to the WBS. The task description is directly quoted from
the SOW. The approach section describes the task approach in detail
and, in some cases, further divides the task into subtasks. These
plans describe subcontractor activities as required. A detailed task
schedule is shown by subtask with inputs and outputs identified. The
task plan also identifies the technical lead for each task and shows
the engineering labor and subcontract cost by month.

A4-1
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sow: I-1

ITITLE: CM/PMAD NETWORK CONCEPTUAL LAYOUTS

|wes: 1.1

SOW DESCRIPTION:

1. The contractor shall perform a pretiminary concaptuat lay-out of
candidate common module power management and distribution (CM/
PMAD) system nstwork configurations which have a likelihood of fulfilling
the toll Q Criteriaand ts:

q

a. Capability to accept probable primary power types including: (1)
high frequency 3§ AC: (2) tow lrequency (<1 khz) single or muiti-phase AC
at >150v AC (RMS); and (3) »150VDC.

b. The ability to accommodate user power needs regarding type and
quantity as practical. The contractor shall provide the assumed ussr
needs and the source/rationate tor same as a separate report.

¢. The ability to accommodate housekeeping and other subsystem
power requirements, the shail provide the assumed user
needs and the source/rationate for same 83 a separste report.

d. The capability for common moduie power growth commensurate
with station growth from 7Skw to 300kw.

e. The transparency of the network configuration to Space Station
energy conversion and energy storage technalogies selected.

t. The capability for a high degree of autonomy as dictated by Space
Station guidelines.

9. The adequacy of technology readiness of required hardware,
either as presently available or as anticipated to be available with appro-
priate advanced devetopmaent effort through FYBY consiatent with funding
under this contract.

h. mmmmmnawwwwmmmormmwn-
ing trom either the configurati or specilic used.

SUMMARY OF APPROACH:
The obiective of this task is to deveiop a set of conceptual CM/PMAD
system network layouts capable of meeting the criteria and requirements
of the SOW. The effort is described in the tollowing subtasks:

Task A. Requirements Definition—The requirements in the SOW, the
Martin Marietta CM/PMAD requirsments, the current revision of the
Space Station Relerence Contiguration Description, and the Space
Station system requirements as defined in the C2, C3, and C4 specifica-
tions will be anaiyzed and used to pasetolb CM/PMAD
requirements. These requi willber d with the MSFC COR
early in the program.

Task 8. Losds Anailysis—We will use our existing space station lcads
analysis data bau as a point of departure to provide a user loads report
and 8 L y loads report. We will maintain the data
base throughom mo progum and provide updates aa the design activity

in the Phase 8 Space Station program progresses. The loads data will be
provided in report format and will ai3o be availabie as an "RBASE" data
file.

Task C.C. > N We will P conceptual network
layouts based on the lunctional, configuration, and energy storage
options described in Part 1 of this proposal and on candidate networks
supplied by MSFC. Each network will be described in biock diagram form.
input and output capabdilities and tunctional characteristics of each will be
described. Represantative candidates for each of the three major power
input types will be included.

TaskD. Based on the requirements from Task
A, a set of concept selection criteria wiill be deveioped. The criteria will be
weighted based on reiative importance and applied to sach of the con-
cepts developed in Task C. At least three of the most promising candi-
dates will be recommended to MSFC for further study.

TASK SCHEDULE 1985 1986 1987
RESP: L. Braunagel Jlalalsfofn]ofalr|mlalmialalals]|o]n|ofafr|mM{alm
IRR(S G  €EEP $AR(SS)  CEr ISR(SS) SPR(SSICEDNTD END PHASE®B* (SS)

PROGRAM MILESTONEs e em | ‘ ' i o 2>
TASK A W RaMTS fncc Y uio

REQUIREMENTS = : : = uro

NRGHTS TIM
DEFINITION S RGMTS(CONT) SS BABELINE DESIGN & RQMTS(SRR)
Lot s e RQMTS

TASK 8 S RI=PORTS /'_HID e UID

LOADS Z

ANALYSIS MMC LOADS DATA BASE l-n

_C-ss PraSE <0t DESTEN (COA SS BABELINE DESIGN & RGMTS(SRR)
TASK € 1 NETWORK FONCEPTS
CONCEPTUAL NETWORK - ‘_.E’ RQUTS i(TASK A)
LOAQS ANALYSIS

LAYOUTS NASA ONCEPTS (s ®

TASK D i SELECTED CONCEPT

NETWORK CONCEPT Zﬁzrimm COR APPROVAL

SELECTION ETWORK CONCEPTS (TASK €)
CATEGORY TASK COSTING 70T
ENGINEERING HOURS 120 "120{120] 78 [ a2 | 16| 16 | 16 | 16 | 26 560
SUBCONTRACT & MTL K$ I

Ab4=-2
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SOW: I-2 | TITLE: NETWORK EVALUATION AND HARDWARE DEFINITION | wes: 1.2

SOW DESCRIPTION:

2. Onapprovai of the NASA COR, the contractor shail perform a detailed
analytical evaiuation of at least 3 of the nstwork configurations which ap-
pear most promising for i jonasa moduie power man-
agement and distribution system (CM/PMAD).

This evaiuation shali expand on the preiiminary network configuration
layout to provide specific definition of all hardware needed. This hard-

ware shall inciude all switchgsar for bus configuration and load Q
ment both remotaly and locally controtied; all remotely controlied circuit
breakers and other fauit isolation switchgears for bus and load protec-
tion; all sensors for data acquisition and/or automation feedback: all
ground fauit detection and isolation devicss; all crew satety components;
all local energy storage hardware {or use as an uninterruptable power
SOUTCE Of 33 & 5318 NAVEN POWer SOUICS.

SUMMARY OF APPROACH:

The objective of this task is to perform a detziled evaiuation of the
concepts seiected in Task I-1 and to define the hardware required. The
eftortis described in the tollowing subtasks:

Task A. Network Schematics—Each concept selected in Task K1 will be

oxp into a sy atic. The schematic will identify power and
intert atthe system. y.and D lovel. Particu-

lar emphasis will be placed on power clismb\mon components such as
loag o and bus "_ gear; circuit breakers and
other fault isolation switchg: s: @ d fault i crew
salety components; and energy stouqe haraware. Power conditioning
hardware and control i will be repr in block form with
the interfaces identified. The schematic will identify quantities and
i tor each Each ing will be asaigned a number

with configuration controlied by moorogrlm manager.

Task B. Hardware Delinition—We will anatlyze seiected designs required to
provide a specific definition of the are Specificati

will be prepared for each component identitied. The specifications will
be in sufficient detail to allow technology assessment and supplier
quotations.

PROGRAM MILESTONES AT apenova

TASK SCHEDULE 1985 1987
RESP: L. Braunagel Jlafals|oln]o JL [A[nl Inlslolu olalrlmfalm
IRR(SS)E)  Cid srR(sS) SR(SS) SOR (SS)4EDNTM END PHASE*B* (SS)

NETWORK SCHEMATICS
RQMTS

NASA COR APPROJAL NETWORK SCHEMATICS
TASK A r:’—

SELECTED CONCEPTS|(TASK I-10)

LOADS JANALYSIS (TASK I-18)

(TASK I-1A)

EOC i

CANDIDATE NETWORK HAROWARE
/ij— HARDWARE SPECIFICATIONS

TASK 8
HARDWARE DEFINITION

ANALYSIS (TASK I-1B)

ECHNOLOGY ASSESSMENT (TASK II-14A)
TICS

CATEGORY TASK COSTING 707
ENGINEERING HOURS 128 140 140 60 | 60 528
SUBCONTRACT & MTL KS$ |
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SOW: II-1

l TITLE: TECHNOLOGY READINESS ASSESSMENT

| wes: 2.1

SOW DESCRIPTION:

1. In the courss of the detailed evaluation described in Task I-2 the

tor shail the {ogy readiness of all hardware which
might be considered tor use in CM/PMAD system under evaluation. in
carrying out this assessment, both hardware from commercial of industry

minimal risk. llnommoﬁoﬂlsneododtmnmohmwembem
sidered technology ready. (f acc eftort
wmaﬁmmowsmmmdmlmm

sources as well as under o by NASA and/or other
g gencies and their shail be considered

The technology readiness of a piece of hardware shail be judged on the
basis of the amount of devetopment and/or qualification effort needed to
be expended prior to a phass C/D autharity to proceed (ATP) in order to
allow sefection and uss of that hardware by a Phase C/D contractor with

is quate aug tation of normal effort, then the hardware shouid be
considered technology nesr-ready and can be assumed to be available to
aPhase C/D contractor in a techinology ready state by a Phase C/DATP. I
the acceierated advanced deveiopment etiort consistent with the Space
Station advanced deveiopment program is judgsed to be inadequate to
sufficiently reduce risk associated with using certain hardware, then the
hardware shail be judged technoiogy not-ready.

SUMMARY OF APPROACH:

The objective of this task is to assess the technoioQy readiness of the
hardware that might be considered for uss in the CM/PMAD ay . The

Task 8. Detailed Assessment—This task will provide the detailed hardware

effortis described in the loliowing subtasks:

'I’uk A Pnuaunary Assassment—This task is highly imoncﬂva with Task |-

K and definition. Candidate hardware for
me rks under eval will be assessed as to the generai technol-
ogy levei to preciude the of technology '‘not-ready’* compo-
nents. Where appropriate aiternative hardware approaches will be re-
commended for incorporation into the designs. We will review the latest
published papers, technical reports, and vendor data as they apply to the
componsents of interest. In addition, we will contact other NASA centers
and DOD agencies, as well as suppiiers as appropriste.

ftrom the specifications generated in Task I-28. We will visit
appropriate hardware suppliers and other agencies to review available
technical data and for indepth discuasions of the hardware components.
Each component specified will be categorized as ready, near-ready, or
not-ready as defined in the SOW.

TASK SCHEDULE 1985 1987

RESP: C. Pistole Jlafalsloln]ofalrlimlalmfalafalso|nlolalr[mlalm
Eor € D "ae

PROGRAM MILESTONES ,)Q,"* .»?Sm;::m e T e 2

TASK A
PRELIMINARY ASSESSMENT

ﬁ— PRELIM ASSESSMENTS &
{CANOIDATE NETWORK HAROWARE (TASK I-28)

S

RECOMMENDATTIUNS

TASK 8
OETAILED ASSESSMENT

v HARDWARE TECHNOLOGY ASSESIMENT

HARDWARE TECIFIUTIM (TASK X-28)

CATEGORY TASK COSTING

70T

ENGINEERING HOURS

80| 60| 60| 40

400

SUBCONTRACT & MTL K$
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SOw: II-2 ITITLE: IDENTIFICATION OF DEVELOPMENT NEEDS

| wBs: 2.2

SOW OESCRIPTION:

2. The contractor shall identity hardware to be used in each of the
CM/PMAD systems identified in Task I-2. For those hardware compo-
nents which are judged technoloQy near-ready the contractor shall
identity the specilic features or capabilities which must be further devei-
oped to upgrade the hardware to technology ready.

SUMMARY OF APPROACH:

The objective of this task is to identity the development needs for
hardware categorized as near-ready. In this task we will review, in detail,

the specifications for each L] gorized as near-
ready in Task I1-18. The required istics and H of each
component will be pared against existing gy items to specifi-
cally identity the development needs. This eftort will paraliel the assess-
ment of Task i-18.

TASK SCHEDULE 1985

1986

1987

a[rimfalm

RESP: C. Pistole afafals|e|n]o 3[14
‘)m’ IRR(SS) Gy

]ATM|J_|J|A|S]0|N D

COR SRR(SS) CH3 TSR(SS) SOR(SS)EEDNTEDM END PHASE*B* (SS)
PROGRAM MILESTONES APPROVAL pd \ COR_APPROVAL EGC q/\
HOEVELOPMENT [RECOMMENDATIONS
IDENTIFICATION OF ﬁg—
pEVELOPMENT NEEDS HARDWARE $PECIFICATIONS(TASK I-2B}
CATEGORY TASK COSTING 10T
ENGINEERING HOURS 20[s2{23]20 95

SUBCONTRACT & MTL K$
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SOw: III-1

| TITLE: ADVANCED DEVELOPMENT PLANS

| wes: 3.1

SOW DESCRIPTION:

1. For each hardware component identified as technology near-ready,
the contractor shall outtine and submit to MSFC an advanced develop-
ment pian needed to upgrade the P to te QY
ready status, and to verily through test the attainment of the technoiogy
ready status.

SUMMARY OF APPROACH:

The objective of this task is to deveiop and submit advanced deveiopment
plan outiines tor technology near-ready hardware. The eflort will use the
development recommendations trom Task ll-2as input. Anindlvidual plan
will be prepared for each component identified and presented in a
concise, one-page outline The pr format is in Sec-
tion 1.6.1 of the proposal. The plan outline will identily the specitic compo-
nent and clearly state the advanced development goal. The performance
section will quantify the performance requirements, referenc ing appro-
priate specifications, and will summarize the deveiopment and verifica-
tion approach. The plan outline will specificailly identify the hardware
types and quantities that will be fabricated ang and the tabr

and test facilities used. Cost, scheduie, and subcontractor invoivement
will aiso be defined. The pians will be reviewed with MSFC with plan im-
piamentation contingent on MSFC COR approval.

TASK SCHEDULE 1985 1986 1987

RESP: 0. Landis afajafs|o]n]0o Jlrln IEE JIA[SIOINID afF{mlalm
Giid i) GDED "8*

PROGRAM MILESTONES P atel = H IRR(SS) $RR(5%) ; xsa(S;)P sb::s EN PHAST :u c(sqsy

ADVANCED DEVELOPMENT

]

N

AOVANCED OEVELOPMENT PLAN OUTLINES

PLANS i
‘2 NASA COR fwmxvu.
HARDWARE DEVELDP!SENT RECOMMENDATIONS (TASK I1-.2)
CATEGORY TASK COSTING 107
ENGINEERING HOURS 0| efafeo 160

SUBCONTRACT & MTL K$
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SOW: III-2 | TITLE: ADVANCED DEVELOPMENT ARTICLE PROCUREMENT | wes: 3.2

SOW DESCRIPTION:

2. Onapprovai of the outline plan of Task lil-1 by the MSFC COR the con-
tractor shal} procure the necsssary test articies in quantities sufficient to
execute the outlined advanced deveiopment and veritication testing and
subsaquently verily CM/PMAD systems operation through bresaboard
testing at MSFC.

SUMMARY OF APPROACH:

The objective of this task is to implement the subcontract advanced Task B. P and y—This task inciudes the
deveiopment activity and procure test articies for B verificati ical itoring and management for the subcontracts
and use in the MSFC breadboard. The effort is described in the following piaced in Task A. Periodic. informal reviews will be held with sach sub-
subtasks: contractor to review design, fabrication, and test resuits.

Task A. 8 For each d

activity requiring subcontract effort, statements of work will be prepared
detailing the required activity. This task includes RFP preparation, sud-
contractor seiection. neqounuon and the ptacmm of orders. While this
effort will paraliel the no pur-
chase orders will be placed until MSFCCORW is gnmod

TASK SCHEDULE 1985 1986 1987
RESP: U. Landis afalalslaln]o JlFIM]AlH[J JIA[s[o[NID alrimlalw
I OIRR(SS)ED €D fan 2 ISR(SS) SOR(SSMEDNED END PHASE®B* (S

PROGRAM MILESTONES 4T apeRoviL DN co8 appetva e 2’5

TASK A Q—mnmﬂws PLACED

SUBCONTRACT —

IMPLEMENTATION DVAII?ED OEVELOPHENT PLANS (TASK IIX-1) of NASA COR APPROVAL
TASK 8 HAROWARE DELIVERED TO MMC
PROCUREMENT AND X . S
HAROWARE DELIVERY N

SUBCONTRACT TECHNICAL REVIEWS

CATEGORY TASK COSTING TOT
ENGINEERING HOURS 20| 20| 20{ 20| 10|10 10120 120
SUBCONTRACT & MTL K$ : 113| 10{ 9 132
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Sow: III-3 rTITLE:ADVANCED DEVELOPMENT HAROWARE MODIFICATION & TEST I wBS: 3.3

SOW DESCRIPTION:

3. The contractor shall impiement the outiined plan, performing and
verifying aill neceasary modifications to the hardware needed to allow for
systems breadboard testing at MSFC.

SUMMARY OF APPROACH:

The objective of this task is to perform required hardware modifications  Tesk 8. Verification Testing—All hardware procured under the advancad

and verifi ing in d with the advanced deveiopment  development activities of Task lil-2 and the hardware modified in Task A

plans. The effortis described in the lollowing subtasks: will be subjected to verification testing at Martin Marietta. This effort
includes the design and fabrication of required test toois or fixtures.

Task A. Hardware mw-—u is anticipated that in some cases Verilication test procedures will be prepared based on the advanced

® p ed under Task ili-2 will be modi-  deveiopment pians and testing will be conducted in with the
Hed by Martin Mlnem This may inciude the agdition of some electrical  procedures. Test data will be documented in & form suitable for incorpo-
itry or the integration of several D intoan y. This rationinto the final report.
task includes the design of those modifications and the pnpantlon of
inQgs and imp tation p This task also includes the
procurement of piece parts and materiais required to impiement the
modilication.
TASK SCHEDULE 1985 1586 - 1987
RESP: D. Landis Jfalalsjofniofafr{ufalulafalalsioinlojajrimjaim
mn(ss)‘ G SRR (i3 ISR(SS) SPROSSMEDNEID END PHASES" (S5)
PROGRAM MILESTONES | ot | O N~ m! \ ol 5 S

MODIFIEY MARDWARE —ﬂ

TASK A

HARDWARE MODIFICATIONS ADVANCED {DEVELOPMENT [PLANS (TASK gxz-x)—/'
HAROWARE RECEIPT (TASK IIT-28)
COMPONENT TEST DATA
TASK B ADVANCED DEVELOPMENT PLANS(TASK; ITI-1) j

VERIFICATION TESTING
HAROWARE RECEIPT(TASK A & I1I-28)

CATEGORY TASK COSTING TOT
ENGINEERING HOURS 203, 297 266 123 82 | 83 1096
SUBCONTRACT & MTL K$ 2| | | 2
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SOW: III-4 I TITLE: READY COMPONENT PROCUREMENT & TESTING IWBS: 3.4

SOW DESCRIPTION:

4. On approvaj of the outline plan of Task Uik1 by the MSFC COR. the
contractor shall procure necessary hardware components identified as
technology ready, in quantities sufficient to verily CM/PMAD systems
operation through breadboard testing at MSFC and implement any
veritication testing identified in the outlined pian.

SUMMARY OF APPROACH:

The objective ot this task is to pr y ready ants and
perform required verilication testing. The e"on is described in the foi-
lowing subtasks:

Task A. P 4 @ identified as technology ready

in Task I-18, and apovovod by the MSFC COR, wiil be procured in accor-
dance with the hardware specifications from Task I-28.

Task 8. Verification Testing—All p ts will e det d to

Martin Marietta. The components will be subjected to veritication testing.

This eltort will i the prep jon of test p @3 and the design

and fabrication of test tools and fixtures. P . toois, and fi

from Task 1-3B will be used where possibie. Verification test results will

be for tor incorp into the (inaj report.

TASK SCHEDULE 1985 1986 1987

RESP: D. Landis Jjafals|ofu[ola|rim{almfalalals|o|n|ofafrim[alm

IRSHECDY TP RR(SS) (Z52> ISR(SS) SPR(SSMEEDNEEDD END PHASE®B® (S5)
PROGRAM MILESTONES qJ \AIF Arsg:w L™ £ COR APPRLA}_ £0C }

TASK A HAROWARE usuvznév T0 ec 4
HAROWARE PROCUREMENT

HARDWARE SPECIRICATIONS(TASK I-2

COMPONENT TEST 0ATA

TASK B
VERIFICATION TESTING w‘nmﬁ SPECIFIICATIONS (TASK I-ZE)—-/' j
COMPONENT HARDWARE (TASK A
CATEGORY TASK COSTING TOT
ENGINEERING HOURS 8 [e6s{onf38]3s]3s 288
SUBCONTRACT & MTL K$ 10 7 17
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ORIGINAL PAGE I8
OF POOR QUALITY

SoW: III-5 | TITLE: HARDWARE SHIPMENT TO MSFC | wes: 3.5
SOW DESCRIPTION:

S. Astesting of components is compileted under this Task, the hardware

components shail be forwarded to MSFC for testing in the CM/PMAD

treadboard. :

SUMMARY OF APPROACH:

The objective of this task is to forward hardware components to MSFC for

system breaddoard testing. This etfart includes the packing, inspection,

and shipment of hardware to MSFC.

TASK SCHEDULE 1985 1986 1987
RESP: D. Landis Jlalafslolnfjolalr{mlafulalafalso]nlolalr|ulalm

G ISR(SS) SOR(SS)ERNEN

PROGRAM MILESTONES 4™ mcggv‘é;‘{:”’ 5 X e 4

END PHASE"B*(SS)

soc(K

HAROWARE SHIPMENT TQ

MSFC
HAROWARE COMPONENTS (TASK II1-38 ,

III-4a , I

SHIPMENTS TD MSFT

.

CATEGORY TASK COSTING

T0T

ENGINEERING HOURS

32

SUBCONTRACT & MTL K$
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SOW: IV-1

' TITLE: TEST PLAN & SYSTEM RECOMMENDATIONS

| wes: 4.1

SOW DESCRIPTION:

1. The contractor shall submit recommendations as o the systems
breadboard configurations and test pian which best evaiuate the hard-
ware and network configurations identified and detivered in Tasks |, Il and
m.

SUMMARY OF APPROACH:

The objective of this task is to prepare and submit a recommended test
plan and system breadboard configurations for testing at MSFC. The
eftortis described in the following subtasks:

ssiected designs and will incorporate the system configurations devel-
opedin Task A.

Task C. User O« We will develop a check-
Task A. Sy Config Candidate system breadboard fig out p d summary [or every component forwarded to MSFC. The
tions will be ped that are cap of verifying the operation of the  sheet will inciude a simplified electrical schematic, interface definition,
CM/PMAD sys! ig d in Task | as well as verifying  operating instructions and restrictions, and a component checkout

pertor These g will be based
on the system schematics from Task 1-2A, the component hardware
availability, and the characteristics and limitations of the MSFC test
tagility. .

Task B. Teat Plan Recommendations—Test plan recommendations will be
deveioped (o verily the op and pert of the CM/PMAD sys-
tem desighs ing {0 the requi ts and loads data from Task |.
Recommendations will be prepared for each of the thres (or more)

procedure.

T0T

216

TASK SCHEDULE 1985 1986 1987
RESP: M. Barglowski afalalsToln]olalr{mlalm]{alafals|o{n|o{af[F|mu]alm
ATH co IRGHCIr T fRR(sS)  Cor ISR(SS) SPRSHCIAC> END PHASE*B* (55)
PROGRAM MILESTONES ‘) APPRBVAL ' £oc <~
TASK A :/'—S‘S‘YEN CONFIGURATION
SYSTEM CONFIGURATION _,4:: CHBATIESTASC 110
COMMENDATIDNS TO MSFC
Teo L e = [T
LOADS AMALYSIS {(TASK I-18) ] A
RECOMMENDATIONS SY CONFIGURATIONS (TASK A
COMPONENT PROCEOURE SUMMARIES TO MSFC 7—
TASK C
USER DOCUMENTATION
VENCOR DATA & VERIFICATION TEST RESULTS
CATEGORY TASK COSTING
ENGINEERING HOURS 32| 32 32|, 0 a0(a0
SUBCONTRACT & MTL K$
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SOwW: IV-2

| TITLE: INTEGRATION & BREADBOARD TESTING

| was: s.2

SOW DESCRIPTION:

2. The contractor shail provide personnel support at the MSFC site for
instatlation and integration of provi h 8 into the -
MSFC CM/PMAD systems breadboard and conduct initial testing.

SUMMARY OF APPROACH:

The objective of this task is to install the test hardware into the MSFC
breadboard and perform initial testing. The eftort is described in the
following subtasks:

Task A. Hardware nstsiistion and integration—The components for-
warded to MSFC after verification testing will be installed in the system
dreadboard in accordance with the system configurations approved by
MSFC. We will devetop detailed hardware installation and test proce-
dures based on the approved test pian. This task includes angineering
and technician support at MSFC.

Task 8. initial Systems Testing—initial system testing will be conducted in
accordance with the test procedures (rom Task A. This task inciudes en-
gineering supportat MSFC.

TASK SCHEDULE 1985

1986

1987

RESP: M. Barglowski Jfalals]aln]|o

NEE

afmlafafals|o

FIEE

Al

‘) QIP COR
APPROVAL

PROGRAM MILESTONES

TRR(SS €

G $RR(SS)

[n]o
ISR(SS) sgms END PHASE"B*(SS)

£0C_<

TASK A
HAROWARE INTEGRATION
& INSTALLATION

ARPROVED SYSTEM CONFIGURATIONS & TEST PLANJ I

FEST PROCEBURES
Az

BEGINNING PF ON SITE SUPPORT

TASK B
INITIAL SYSTEM
TESTING

TEST PROCEDURES (TASK A) —

CATEGORY TASK COSTING

TO0T

ENGINEERING HOURS

24 72 256 180176172

aso

SUBCONTRACT & MTL K$

l
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{2

OF POOR QUALITY

SOW: V | TITLE: REPORTING |wes: s.0
SOW DESCRIPTION:
1. The shall h h monthiy ical and i ial a. Compiete description of the tasks (time phased and costed) in the
progress reports in accordancs with Attachment J-2 Reports Require- effort and how they are to be accomplished.
ments. The milestones (or Tasks | through IV and tor the reponts required
by this task are shown in Figure 2. b. Subcontractor sifort, if applicable, shall be summarized. {dentify
the subcontractor who will participate and include a brief scope of re-
2. in addition to the above reporting requi ts the tor shall sponsibility for each.
alsomrmsnupanolmapmpow astudy plan to define the contractor's
and app! tor lishing the objectives set forth. ¢. Theindividual responsible for isad of each task shall be named.
‘I’hm pian will be updated at contract nagotiations and intormal working
sessions may be heid to discuss the study pian during the course of the The pian shail be updated to refiect changes resuiting from program
contract. The plan will include as a minimum: reviows and direction by NASA.
SUMMARY OF APPROACH:
The objective of this task is to report the program status, document and Task 8. Study Plan—This study pian will be updated during negotiations
control the study plan, and to provide a final technical report. The effort is and maintained for the d ion of the
described in the lollowing subtasks:
Task C. Finsl Report—A final technical report will be prepared and sub-
Task A. Monihly Reports—Progress reports will be prepared and mitted. It will document and summarize the resuits of the entire contract
submitted monthily, and contain a description of work pertarmed, identifi- work, including ¢ dations and b based on the experi-
cation of problems, description of work to be performed, and monthly ence and resuits cbtained.
costdata.
TASK SCHEDULE 1985 1986 1987
RESP: D. Landis Jlalalsfolnlofalelulalmlalafals{olni{o]ajriuinin
IRR(SS)EDy L2 SRR(SS) i ISR(SS) SDR(SSZEDNTDM END PHASE'B" (SS)
PROGRAM MILESTONES ) AP v <N T A con_seeriva goc <)
TASK A PORTS T; NA,
MONTHLY REPORTS MONTHLY RE ) MAsa pras |
TASK B
STUDY PLAN UPDATE PLAN
AT ATP ) PLAN R[EVISIONS AS !REWIREJ
TASK C
FINAL REPORT FinaL riposT —bw
f—
CATEGORY TASK COSTING 107
ENGINEERING HOURS 6 l6j1a| 6| 6[1af 6| 6]1a| 6|6 |16{6 |6 |14)6]6 |10]6 |6 ]6 |6 |as]anf262
SUBCONTRACT & MTL K$
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