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MEMORANDIRM TOR Secretaries of the ilitary Departments

Director of Defense fesearch and Pngineering

Assistant Secretary of Defense (Comptroller)

Asslstant Secretary of Defense (Inastalletions and Loglstics)

Assigtant Secretary of Defense (Progrem Analysis and
Zyaluation)

Director, Telecommuniceations and Commend and Control Systems

Director, Joint Staff

SUBJECT: DSC8 III (SHF Space Segment) TSARC I

I bave reviewed the Defense Satellite Communications System Phase III Gpace
Segment Development Concepb Paper dated 16 October 1974, In addition, I have
reviewed with the Alr Force thelr teast plans for the recommended progrem,
Alternative IV,

My review with the Air Force Indicated a procursment strategy for the.
recommended alternative somewhat differemnt from that presented in the ICP.
The Air Force now proposes a two phased approsch to the engineering
development effort. Phase I, to be the subject of the December 5, 1974
DBARC I, would be a competitive effort designed to address primarily the
critical questions ldentified in Seeblom VIII, Test and Fveluation of the
ICP, and to firm up cosbs for the full-scale development effort., This
phase would extend from contrect award through & preliminary design review
(FDR). During this initial phase, the following significant tests would
be accomplished by the two contractors selected:

a. ‘ngineering model multi-beam sntenna tests designed to demonsirate
the electrical characteristica of the antenna over aexpected operabing
conditions, demonstrate antenna structural integrity and thermal sensitivity,
and evaluste antenna beam switching capsbility.

b, Commumnications breadboard tests to determine the characteristics
of the commmications subsystem over axpacted operating extremes.

¢, Survivebility tests which address developing circuits and sereening
parts which can be expected to meet the established satellite hardening

oriteria.

Pen and 4O watt trgveling wave tube emplifiers (TWTA) envisioned for bhis
nrogram are being developed under separate but concurrent programs. Cy
DR, the W TWTA would have completed considerable life test and the
design of the 10W TWTA would have been proven, The test cesults

af this phase would be available for DSARC II review to support a
deeision bto proceed with the full-scale engineering development,
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The full-scale development phese (Phase I1) provides three significaut
milestones by which progress through test cen be evaluated. These are

the Critical Design Review (CDR), first developme-tal f1ight model lauich,
ard on=-orbit test. By CDR, thermal/structural test, component survivebility
test, component qualification test, ergl. eering model teet, a.d preliminary
Telemetry, Tracking and Command (TT&C) compatibility test will be completed.
This will coufirm the final desig:n and establish the qualificatic: model
configuration. Prior to developmertal flight model law.ch, the all-up
qualification medel test, developmental flight model acosptance test, and
final TTC compatibility test will ba completed. This will be followed by
a three morth on-orbit technical svaluation and a three morth on-orbit
initial operational evaluation. Therefore, prior to DSARC III, all develop-
uental and some operational on-orblt test will be completed. Thus a sig=
nificant smount of test result information should be available prior to a
najor produetion decision.

As a result of my review, I conclude that although the schedule sppears
very tight, the recommended program had advantages over similar programs
in that it does provide for on-orbit tasting of a developmest flight model
satellite prior to & DSARC IIT. Thls should provide greater sssurence of
succesgful on~orbit operation of production satellites than heretofore
exporieuced,

Teat plans for this progras at the present time are only in the coucept
state., As the program and related efforts become betbter defined, the Alr
foree should update its Teast and Evalustion Msster Plan (TEMP) to specifi-
cally sddresy test and evaluabion to ba accomplished during Phage I of the
program and outline that test and evalustion expected to be accomplished
during ensuing phases, Thig plan should be submitted to the Deputy Directer,
Test and Evaluation (DDI&R), ODIRSE 30 days prior to initial coutrect sward.
Subsequent to FDR and at least 20 days prior to the proposed DSARC II, the
Air Force should provide to the DDT&E, ODDR&E an updated TEMP which indicates
repults of tests completed during Phepe I and detailed testing to be accom~
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plished duriig the full-sesle development phase, to iuclude on-orbit technical |

evaluation tegh, On-orbit technicsl testing should include verificatio. of
system compatibility with all expected user termi~ml equipme:t and modes of
opershion,

The Chalrman, Joint Chiefs of Btaff, should gubmit an initial Joint on-orbit
operatioral test and ewaluation plan to the SECIEF for review at least 20

days prior to proposed DBARC IT.
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