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Durine the deslpn definition of sy srstes, 1% i lomoriast 1o nade
the systes s Dexible se possible so el ese waagecied requiraente
eas e satlefiod withous sedus porbaietios. Fouwr BV peovide this
flexibility better han & since the flln can be relureed oo e sore timely
basies

Pour BV's also provide the capadility to off losd 15 wmller lncromsls.
Different nission requiresents such a8 ususscal orbite andfor the nocd
W0 carry vesterch or ewrvivebiliyy weyioals conudd rogelre e porsel
gystes e ulf loaded W provide e secoisary weishs cepeblilty.

In “he Wilitery Plesrer's Challerge: Beoowcllig Techonlogy with
Polley™ by the Honorsbls Harold leows, ALy Foroe sod Dpese Digeet, s
1567, the Secretary polnts out the uscertalnty ssscciated with ibe predice
tiem of future regulrosssts and e Loportance of lncorvorsiing flexidilisy
into our wespon sysicms. Although Hexagon toy sot be o weaios systen
in the porsed use of the ters, fledbility shold cortalnly be ooe of
the domizent criteris for evalunting desigs toale offs such as 2 we &
.

Pile e » The declalon 1o take or dery otwomahy of & glven
tarpet sree 1s based on the predicted westher over the larges. This
prediction 1o tuwrs 15 besod oo seather observatiods shlch miy be as muil
a3 two bours old; benoe, the westher 1o the tarpget wres Le nol precisely
Ymovn a2t the tise of pletoorerdy. The best way 1o fosltively stale that
& gliven target wes indesd photoprerbed olowd free le to look a3 the
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BUBIRCT: System Heblabilily and 10 March 197
Ellectivonesy

OB e W R R R B AR S e W R e R S W e B IS B i e o I N R B e s S e b o B e e

s TatDulTioN:

& briel investigation of Avrospace Yeliele [AVE rellabilny
bas bren made, The goal was to {1} determine U vlivct of vanh major
Bein of the AV o overald AV reliability and effectiveness, 2] insure
inat the reliabliiy prediciions and specilications were Conslatent with
aystem regulvements, and [3] wvorily the rellability budget.

DESLUSSI0 N,

Hellabilly for throe of the proposed Seteliite Basic Assembly
(BUAL designy bas beon presicivd by an independent relialdlity snalvsis, 0t
was {ound that, regardieoss of which contracior is chosen, & pelabality of
0. 56 ahould be schlevable for initial sperativn, FPor Moday operation the
independent evalualion predicted rellabilities between .95 and 6,952 {or
three of the 514 contenders.  This de bosed oo the e of bigh rellabiliny
parie and a goud reldabiliy progrer, With MiL-8T0 ilure rates kasumed,
the reliabidity bs predicted 1o be betwpen O, 614 and 0, 874 depeanding en the
 contracior. Thus, M appears that the ovigisaily specilied number ol &, 99
reliabiiity can be achieved M atiention is paid 1o reliability,

The indepeodent reflabiliy snalyvais bas elow considesed the
Back-up Resntry Attitude Control (BRAC) mode of 5BA aperativa, Since tiw
backeup equipment i3 o slandby wnlil needed, B sahibils very low Guajure
rales, For the three proposers, the BRAC mede s predicted 1o have 3

reliability of st leasy 4, 98 for standing-by for 3 days and then opetating,

The Seasor System (85) contracior proposal slales thal the
uncaping of the 55 will bave ’é} FERIEE reltablliny; bet, notidng s slaled as
to probabilitly of initial eperation. Bince the aingle day fedlabality of the 53
in stated to be 0, 99786, W appears thatl the reliability of initial aperation of

the 55 should be assumed to be near 0, 397 rather than the B.999%2 stated, :%
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The faiture rale stated by the B Contractar gives o $Gday
geiiabality of 0. 4 0,997 ts peetennd lor the fnatial o ration relisinliiy.
This ds slighily bettor than the 0,90 fellability whish wos speeificd in the
HFP Thus, for this iavesiigation, a J0«day reliability of 0,99 will be
wsed,

Reliability sumle rs for the 85 and BIDA sre piutied in Figude
1 s a dinear functlon of tme. The indepentdent svaluation indizated that
ihis i & close approsimation for the 30A; and, the 58 proposal equalions

give slmiley resulls.

The relialdlity of the new B deslgos s predicied by one
prupeser 1o be U LB lor the Weday mdssion, lowever, this purnber s
based on operation loy only hive or six bours, The other proposer predscten
a reliability of 0.9988 for a ¥i=day mission, This number is bwsed an opeps
st for 20 bours, & somewhal conservative operaling Bene, wills B & lomen
ance lor pon-operating Home. Thus, the previously speoilied veliabilay of

8,97 will be ueed uniil 3 comprehessive rellability snalyeis 2an be made,

Aeentiry Vebicle (BY) rellability predicied by the proposers
ranged from O, 2080 1o 0,985, The one costrecior who presenivd sn eales
ghve and sound apalyals predicted G, 0883, Thus & budgeted rellabilay of

G, 98 appears ressonalie,

The reliabiliyy of the W00 bp wnpevted o be ot deast G, 9%,
This includes placing the 5Y ints the desited 0riat wiibin the lolerances
specified in the Dooster Hequirerents Docuwmenl

& #

ARALYSIS
The HEXAGON mission can be broken 1olo tew Daflis, & svaerch
- ¥
and surveillence mivslon and & mapping mission, Buctess of hese misgions
k4

is dependent on ihe probabliily of the buthels allocated 1o & Jives Baesisn

reguirement belng losded with information and sucorssiully recovrred.

Beaveh and Burveillance Mission

Batisfactory perlormance ol the prarch and surveilange
milssion reqguires that the Tl place the 8Y wp orint propesiy, the 55 and 504

funetion satislscionily, and the BY carrving vach buvhel relurns 1o 2a il saieiy.

@ s Gl o g i W R g
¥ # . i
g . Fog o g % gy g R R B H g
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hd z %o ohl s W § P 0 nd b 04 hasgubsxsFasnaln
W
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gonsind of 4 {our er a two BY condipuration wilh and witheut the DAAL
oo, Thke the above ellective efnalions wete evalusled with o3 4 woal 4
N Rll & U8 and ;{13 # W, For the svarch and survesllante Care the
tipning wf AY returns were asswmed 1o be as shown in Table .
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& pon-zura failure rate, the recovery times would be s given in
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e
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faslures which can shorten the veedul Lle, 1w eupedied serlormants
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The reaults sre tabulated n Table I for both the aero faiivure and & non-
sere {allure sysiam with & failure rate of JUL) per day,
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