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Slibj : Revision of FY..i7l NRL- ~et: ·for M13tiioo ·nw 

JOP-s■f stem 
-5170:: row.:.1.p,1 
BY.E-,51916•'70 

• 26 October 1970 

Ref: (a.) f& '. .. tr to DIR, l?.rogrmn nct1 of 1 l>'!Q.y l,970, $YE-.'5l9Qij.70 

l.. NRL h8l$ ~ewe¢ tJ:l~ ~f.t.\t &'S$OC:ia.1;E!(f. "1lth :11flsst011 ·7J.07~ Seyt¢a1. 
tacto:rs ~v\~ c~_sat reviiiion, bf ther budget ~sti.m.at$· :p1~ov:i,:ded irt Ref'~e 
(a.): 

(i J Qne· v~ ilnpor.1;ant factor· i.. the $¢iOUS' e~al!ttion a.pp~entl~r 
1•eflected; ·ey ~~ s:.®<!'e c~ 1na.nuf'.aetur~s 1ncreasinS their c6$t£ii, 1;o 
reflect the c:ut-~: by NASA in ~e riatiOIUll. Space p~. Component 
pnaes 1-ve risen sharply since the ~ ~anent ~~e.. Ws se·~1t: 
to be t;ypicaJ. through<fflt the 8/4\ron~e industry tedtlcy' b~ t]::).is t&ctor· was 
:n~ rec9gnized :at the time Reteren~e (a) ~~ pte.-w.oo.. The$e il;).crea.sed 
costs -~- -~ :identitteil '&.nd: $U'bn¢"'e.d -~-- Cctµ.J;win • ~- of tb.,~ ~ Tal,le #l. •. 

(2) Another faeto1~ c~s.ing the ~av~on of the budget of Re.ference· (.a) 
is _ref.le.cted by the lli$tti'ler .mid -a.~t~ ~ 1'bicll it ·was neces~ ~o ~epro~ 
the personnel. ettoi-t -and re~es ·in· ~ of the to.ilure ~is: on. the· 
two spa:c.ecraft .ot Mistd.on 7lo6 . .,. whic~ taiied in late »"'ebl"lla.t.-y 19"{0. The 
-~si,z. was f@ more de.ma.u.ding than was. estimate¢ in Re.f;er$le• ( a) e,nd the 
aD!Qlint of tJlis·. i~ sb1,:.nm: in. the- ~~$ in CQiumn #..l of ti:.e Ta'tt1$.· fh ;a'f;tal:hed .• -
It ·wa3 .i,n\peratfve that tllis ~si$ -be conq;ileted. prio1" to entering ~to· the 
design phases o£ the next mission to precitlde reoceurr¢nce of aey- s-imil,a.i• 
probleru,r. --

(3) As ·a refJUit of the 7106 rail~e-ru;i$lysis, tlle• emphasis .. Oll rect\l!ldanoy 
-and improved re.Ua.b:i.Uty wa$ 6to~ te th~ -design o:t Mia'.Si® ?l<n to rm·. 
extent ~eypl'ld tha,.t est~ed in Reference. -(a.} .a,s: -~, in Coltinin #3 ,of the 
budgeto.ry information of Table r/h. • • 

(4) Since the submission ,e:f' Reference (a) t~re b4ve: been i:naD1' a.r-eae 
where more extensive op~ratipnal reqw,wements ~e 'been iwied ¢nth~ design 
of i\:Iissi~ 7lt:17 syst~. These costs are ~st:imated and prov:td«l in Col~ 
#4 -of the at~hed Ml:e· #1. Ocean-~~ d0$J not ~~e$(ml; a. very 
signit"lcant. part of these irltensU'ied -open.ti~ r~s- and. ¢oste.· 
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MM~ ~t, ET 
·TOP SJ»;::Rffl? 
HANDLE v~ BYEMMT c~or, s~i 

mm~i~ wia IVEMJU~ 
. ~mrtrnf ~vste~ 

How:E?V~ ~t .mi~ ~.~ noted tAS-t ~$0011.ti;J; t'cr ocean ~il la.nee are 
ilnprovement;t;. for otb~ ~$~' a.Uw· b~s:e· the Qcee.n SU;rveill&.ne~- j·® 
ii:?· so very sinl.tlar ·to the m.:tn ettort o~· the .. ~om'att. 

( 5) Ct>lumtt, ;/6 ot Table t/f.1 ~d$$ the, t.Qtal. of t.he 16 month period 
for the ·ett.Qrte -tm-1~. Mis1?i® 71..d'f as: eatima.t~ .in t•eh ')..970 a.nd. 
£Ubl'!li:~t$d. in 'Refe;retiC? (1;,.).. This. 16 month ~Qd. tmtl f(?it:' 4 montb..S' in 
'1.9.te T/'f-.70 and th¢ l'2 mo~t~: o:f' fi .... 71~ 

(6) The oo$t br~~ f<>r the re$'~'cl:l ··a.nd· d:ev-Qll~ (P.&D) ~~ 
crate ;r>ropssed .tar lawlch. 'WJ:th lii$$10ll 71(ff ~e ~iSd in Cc,:tUJlm' #8 of 
Ta'ble· (Jl. It ~t b~ unt-i:~stood 1ihat it ·tlu~ B&.n Spacec!:ra.ft doe~ not get 
~tauneh$1 ,dth flia,t;t:iI$ 71(!ff b~ &~ts:· a.notb~ ~ester, tllas.e c.¢ats do nQt' 
~floot the e4d.e4 costf$ tliat ,~ ~ult. 

'l1hi.s n&D Spoo~aft wouJlJ; ~rmit the• I . I 
I ;Jalld t~ (2) d~et 0~~1~~ ~1.t~ _ t~.I . .. 

geo:pos:1.t;tO'lilllg r!Cf ~ .. n~~ Med in ¼~ •1e·~. T:1e~a: ~wo 1::~1ques 
for emitter seoJ?Ostttcnins p~de highit~~ coni»atibl.e and compUtnent~ 
capabilities tmich h.'tW never been a;tt~ed tef'ore f¥om ·f.U'l etret"heQ.d 

=~~i:a:~• ¢;!i11:a~~~rv nwel and hidhLv illrort 

(7) 'rtlllle· n pres-~s a. $~ o1 the rev!~ fts~a.l estimates, for 
1ltfl. 

Attacmn:ent. (l) ~ Tebl,e l 
Attaehment (2) a Table 2 

l,'Qge, 2 o~ ~ ~e~ 
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7l06 
FAILURE 
ANALYSIS 

. _(l) 

I. PAYLOAD (DEVEL. -RECUR.) 

II~ 

A. Electr. Equip. (Data & T.M.) 
B. Stabilization Systems 
C. Power Systems 
D. Control Systems 
E. Compat. & Envir. Tests $ l5.0 
F. Mech. Struct. & Fab. 

:G. NRL Salaries & O.H. 265.0 
H. Misc. Mat., Travel & Shpm.t. l5.0 

GROUND STATION (JNVESTMENT) 

"r-. $ 286~0K 
zq5,o 

A. Electronics (Rec.Rec.&Time) $ 25.0 
B. Antenna Systems -· . ---
C. NRL Salaries & O.H. -•• l5.0 
D. Misc. Mat. ,Travel & Shµnt._ 24.5 
E. A - to - D Syste.:.'l'ls 

$ 64.5K 

III. FACILITIES (INVESTME~) 
A. Test Equip._& Facilities 

IV. SERVICES (OPERATIONAL) 
A. Oper~ Field Ass't 
B. Computer Services 

Attachment (1) 

$ ·l5.0 • 

$ l5.0~ 

$ ---

$ 365.5K 
374.5 

__ ; 

-.-----~• 
".-::~ 

·,. 

- -· ,..,. -
TABLE I 

,, 
.r,-- PRICE RECOMMED INCREASED BASIC 7l07 
ESCALATION REDUND- OFER. COST 

ANCY REQ. INCREASE 

(2) (3) (4) (5) 

$ l74.6 $ l55.0 $ 495.0 $ 824.6 
l!J-2.0 l30.0 --- 272.0 

3lo9 95.0 --- l26.9 
6l.2 l25.0 45.0 23l.2 

--- ---. -
9.8 --- 9.8 

45~0 44.5 89.5 
68.o --- --- 68.o 

-
$ 487.5K $ 55c<oK $584. 5K $l622.0K 

. ' 

$ 3l.0 --- $ 151.0 $ l82.0 
2.7 --- 20.0 22.7 

·30.0 30.0 
34.2 --- --- 34.2 

325.6 325.6 
--

$ 67.9K --- $ 5,26.6K $ 594. 5K 

---
--
--- --- ---

$ 70.0 --- --- $ 70.0 
$ 65.0 $ 65.0 

-
$ 70.0 --- $ 65.0 $ l35.0K 

- = 
$ 625.4K $ 550.0K $1,l76,lK $2,351. 5K 

HANDLE VIA BYEMAN CONTROL · SYSTEM 

~--- ---'...---!- .. - .,. ____ . - ......... --·--·-- _ .. _[..\..,,..,...._ ---- -- . ---- . -<••··-- -, 

- :;,--,,::+:-•:-

..... .._ ..... ;:.. __ .J.,' .. ,·. . • • ... ,_ 
.· :::.. . ...... ., 

.. .. . . . ,,, t.' -f8/fSIJ1Rf T_llandle via BY[MAOO 
-Control System 

ORIGINAL 
ESTIMATE 
(l6 MO.) 

(6) 

$'l,754.5 
383.5 
l54.8 
3l0.4 
l57.0 
282.0 

2,385.2 
l,l23.0 

NEW 
ESTIMATE 
(NO R&D) 

(7) 

$ 2,579.l 
655.5 
281.7 
54l.6 
l57.0 
29l.8 

2,474.7 
l,l9l.0 

R&D 
PAYLOAD 

(8) 

$ 520.0 
365.0 
60.0 

l35.0 
10.0 
20.0 
80.0 
4o.o 

NEW 
ESTIMATE 
(WITH R&D) 

(9) 

$ 3,099.l 
1,020.5 

341.7 
676.6 
167.0 
3ll.8 

2,554.7 
l,231.0 

$ 6,550.4K $ 8,l72.4K $8l72.4K $ 9,402.4K 
/·2"30,0 

$ 

.. 

621.0 
63.2 

883.7 
6@6.8 

$ 803.0 
85.9 

9l3.7 
72l.O 
325.6 

$ 32.0 ,:::J, 835.0 .. --
85.9'' 

913.7 
72l.O 
325.6 -

) $ 2,254. 7K $ 2,849.2K $ 32.0K $ 2,881.2K 

$ 573.0 $ 573.0 $ 290.0 $ 863.0 

$ 863.0 $ 573.0K $ 573.0K $ 290.0 

$ 785.0 
$ 259.0 

$ 785.0 
$ 324.o 

$ 974.0K $ l,l09.0K 

$ 785.0 
$ • 324.o • 

$ 1,109.0K 

$10,352.lK $12,703.6K • $1,552.0K $14,255.6K 

fBP~SECREf 
'fOfl 5'.1!:Cr<Et 
BYE-51916-70 

l~aror&~ YUi IWU~1R~ -
• . •-. 
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- ~~0?0 SECRffi . 

(4 Mo.,.) '1':l '70 
(l2' M(),. ) Fl 71 

•~ 01!'' MISSll<>Jf T.L<?h 
F:IIW--tetA!. STA'J'UB·. 

{16 Mo.) o.d i.'tai. E~te ., ' g .. ,. ' ' .. '' ··-. 
lm'iatipn 
Bedundatl.CY 
~~~Ed. Opel$~~ R~l'~$1 

(16 lto • .) --Rew Estfmat~- (lltG ay· P/L) 
- ·rt&D P/t 

(16 .V!L1. ) n~-r :rm~timflt,~ (Witll :a&'.D P /L) 

(1~ Mo.) 'tt 70 
7io6 ~\¢~; ;fl~~ 

(4 ·~: .. ) tr 70 li(?r 71(1[ 
7l<Tf Pol'tl~ ,ctit r&IPR #Yt1616 .. 71~0Q31 
.Funds ·frg: M:1.-s~on 'tlf/7 

(C91.6) 
~~-.,2) 
{.Co.l.,3) 
(Col. •. lt) 

(Col. .• ,7) 
(Col.8) 
(eo1.9) 

_(,11th.out• 11/t) 
$ -~t:70]'.,QK 
~ '9~.881-: 81t 
$ 2.,.815.8:& 

-~~i 
.,.Q.JC 

'!ef ~ 
B~·519l6•7Q 

lWroLE vm ,~-e~-~­
·ttu\.'f!m• :2 
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HAi-WIE VIA BYEM.4N eom:not SYS~ 

Jrromi Dixectoi":, Naval Research Labora.tory .. Washington, D·. C. 20390 
To : Director, P1"0g'l'tUU °C" I I 

Subj: Revision of l!"'Y~71 NF.L Bttdget for Mission 71<17 

Ref: (a) NRL Jtr to Dm, Pl'Ogl"anl nc11 of 1 .Ma.y 19704 BYE,-51904.70 

1. The Naval Re',3eatth Labm·e.tory has 1·1.W:im1ed it ' s budget :i,n cOlllieetiqn 
With the effort ~. :Mission 7ltJ7. &weral. factors have caus~ revision 
of the budget est1ina.te prOV'ided in Re.ferenoe (a). 

(1) one very llij)Ort~ ·f'actor 1$. the serious escalation appm .. entjy 
refle:cted by the space component num.ufactw-ers inc;reasing their costs to 
reflect the cut-.baclts by Nil.SA in the ltfational Space programs:. Can:ponent 
prices have risen ·sharply since the last proeur-iam.en-t ·eye.le. 

5P1 
(2) This problem was also ~1va:ted .with the fa;:tture ·of the two space"!' 

craft o'i: :!-i1ission 7lc6 in February 15'(0. During the period When .extensive 
investi~.tion and ~sia we being done on those ite:ns which m:tght nave 
caused the failure_, very litt:ie of the cTitieaJ. qomponent pI'OCu.rements for 
7107 were being process~. 1:f.nia delS¥ in p:roetrrement,. no t'Wubt caused tta. 
to receive the brUrtt of the. ·c011'Jlllercial-price esew.a.tions. These increases 
a.x>e f.ihown in Column 2 of the, attached, Bud.get Tai,.1e #1. 

( 3) l"ollowing the a.tJ.eJ:ysis of possible: cau.ses of the failures, measures 
were ·taken to a.~su.re ~ea.te~ r-ed\mdancy aJXi r.elial)illty int~ forth-
coming launch. l'b:es~ costs tµ<e ref:l.ooted in C.ol'IJ.ttlll 3 of th~ 1lU,dget estimates 
.of Table #1. 

u~} Optimizing the spscearaft for oeetm S1.ll'V'¢,1.1!3,D.Cel did 110t greatly· 
impact· on the additional coste of the 14ioeion 7l('ff.. 'These Qcea?1 SUrvei~e 
requireamente and other propQsed program improvements hti!i.Ve .1mposed an in­
creased budgetary requiremeut ~hewn in Column #4 of Table #1. 

(5) column 6 gives the total of the S1lllmlaI'y· estink1.tes from lffiL' s· preiv:tous 
budget ,submitted. in Reference (a.). 'l'his is for a 16 month period coverL1ig 
the last 4 months ot: FY 70 ~d l2 montr..:;1 of n 71 fp:r Mis~ion 71W. 

( 6) A COGt break down .for the .re$ea.rcb $ll.d ,deyel9~. ~acecra.f't 
:pr~posed to be launched With M:l;l1$ion 71.W are shown in Column 8 of' Table L 
Launching ~his sat<UJ.ite ~- the .aft rtiek po,$ition; .on, the la.unc~ vehi.ele· ·0£ 
Mission 7lf would nsrm:it an ava.Juati·on of the, d:owmra-rd 1 ooldna: amnHtI're 

comparison.~--------------------------~- to 

________ .._.,. ___ ,.,-... ..., • ..,.. .. ..,_,,..,_,.., • ....,,r,11""'11 
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·fe,p-~ 
HAmDLE VIA BYliMl\N CONTROL SYSTliM 

-.-- --..-\1.•.•J•---

;'4~:~~mm,w,, --=:::-ii 
":}' ~~H1HtH'J:.J &''hU:,:~J. 

---.. -.. ........ --..... ~· .. ······-----~-- •• - ... , .. --, .•.••• --~---··-·,. # 

I I n· the l'l&D payload W.i:>I)Osed can not be f'lbwn. With 'llCff the 
eat~tes will requ.ir~ revision to reflect the inc1 .. ea.s$!: co~ts. 

(?) Te:.ble II preaont.s· a. ~ of the r~sed fisc.at eaM .. mates for 
TJ..CJt .• 

;ep·-­
rm: 
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Fr~i n .. ~ .. ::. .. •.•. •.•,.· 1f-~.,· • R.~~.~ ... ••• •. ~ La~~- w~~,. n .. e . ., ·20390 
To: .D:il"oot~, ·t~a ~'c"' I I 

Dt'tbj i R4Wisii0t1 ot Ff..:11 .. ·tmI, ~et, ·for Mi~ 7lffl 

11aft (a) im, ltr- to Dll(1 ~'~ ~c!f of 1 11ey 197◊, lr!mi-~70 

L ~e ~ it:e;s~l'l ~ow;atQ:iey- baa :r.:ert~ it:1:s ~~t in eo~t.!w 
With the ef'£ort on m,.S,S{.u,n "flfQ. Se:-.r~ f~~ ·bJWe· ~ltil~ed: 11'evis.ion 
o'f ·~. budget ~stlm.a.t,a p~if!ii~ in RE-£~1ee {a). 

(l} ~(t ·V1A"Y ~~ant ·1~-e~ is tb.e ti~~ e~tu.n -~:cy, 
~nf;,)Ct·ea ,b;; ~· space em\pr.,nent. mr.~ttU"e!J:~s ine1~aa:tr.g t:ll~ ~EJ to 
:retle¢t tlw ~.1t-,baeks b.1 ·1'!ASA ill th~ ifl-tio~ 8p®:e .~a.~1;. c~one.,nt 
pr:.tc.~1:1 ha.w nsan .~· ~e ·tne lr¾.$t pr.®Ul'~ •~e •. 

(2) .'.i'ltts ~b.leri:t ·was ~ ~iva,tat ·~th the f~il.~ cf' the two s~~ 
,e~ of Jf.1~1¢n 71~ m, F~W~S l.Y'{O. DUl'illd§ the ·~~ .. ~ e-atsrt~1ve 
!m"e$t~ m-.d ana~~-, was. l:l~ ~.· ,on tb.-e1Je :tt-em:.ir wbien ~t mwe 
ctt.uascl the· :failure,. v~J little ~··the crities.t. e~ p~~g for 
11.tJ"f WE".re being pl'ooe~-sai... 'l:hi'i!i d.'eh'W ill. pr~nt., no d~ cmsea ·t\&. 
to recedv'.e tlte ~ of too •e~l?ei~ . .'.t.•Fice; -oso~tiona. These increMe1s 
are· ~ill ui· Co.l~ 2 of· the tt..tt~hed ~et ~.1~ #l. 

(3} .F~ the .~~t of· pos,0ible c~ ot ·tbe failure-a,. measUN1s 
mn."e• ·~. to t.tmawra g'tG~'@."' 1:~~y ·.and l'e11Abili'ty. in the 1':or,th~ 
e~ l~h. -'.!tt~·ne ~'!tt:$• -~' ~~- •tn .. rJol'Ulltfl 3 ~f tb:a z~~ .egt~e.n.l 
0£ T-abla 1/-1. • 

(.4} ~ti.ttd·zi~ the ~~ t• oo~ $"J.tr.~~mee di<l .. llOtc ~t:iy· 
~t .tin. t1he ~t~ <rout~ ut th.$ Missi<m 7lCf(,. ~e fJe'~ S~.lh.nce -
.~w.~tll ~ €.-th@:' ~l!d p.iWi~~""\ 1~Ji'QV\~meht$ hav:-s :~tsed ~ hi~ 
~~~~ \nlti3,eta--v rng,~· ~ll;.lffll. in Column; /11} ~ ~-Pl~• #J. .. 

{5} CGlum.n 6 gtveA) the: tetal. ti£ t.he ~111!&.;ii"y -~te-a ~ 1t,~·fs Pl.~Ou.$ 
~~. ~tt'ed in . .ne-f~r®lca (a).,. :i.'bi.a i.a: for· .a. 16 m,e:,J!tth ~riod' ed."r1~ 
~ la.t:t 4 moo;tb:11 or· 'ff 70 e.nd l2 ~s of FY 7.1, ,fev f'J;s,miM 71(]'{. 

(6) A eo..,lltt 'hr~ dtr~ . :tor the' :l"e:a~b i:.\."ld <t~a1:0p1~, $:paeec-mft 
1"4"0~d to t)e iaunclwi ~iith MiB$iWn ''{i(IJ t\..~· ·~ .tn. C@l;t.lLiai 8 .~ Ta:bia l ... 
ktmchinS this s:a.tf.ill.ite. ·~ f~ aft re.dk :positi<m 011 the ~unch vcl11~1~ .of 
M;J;a.,..~1an 71(!1_< itmu:i~d ~t ® eral.u..'l.t£on. ot· the dom1wm.ii ~m a:w-nllime 
e~~1~, I 

L__ __________________________ ~ 
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!6'~ 
HAm>L! Vlt\ R?.NMAl'i COI~o.t Sta?~! 

I . . I Ir~ W>7D ~:t:oo.d ·~ ean .~ ~ ~.idtli 71Cf'f tl'ie 
~es :'lr.Ul. ~~m tM~ ~o .~efl&"t t~ ~ •c~;ftJ •. 

(7) 5?8'ble lt ~· a ·~ of ~. ~tfn~ t:Lsd&;1 e$tit)!lti.~ f'.tir 
1li!ff.. • 

1---. -

, ... 
IX! 
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~UWY OF MISSION 7l1:ff 
.F~IAL ~.ftJS 

{ 

(l_~ Mo.) FY 70_ 
(12 MO.) Fi 71 

(16 Mo.) ~ Mimate 
Inflation. 
Jed~ 

~+t!M'ES. 
--

1n~-aa 0~1~ lleQi~t.s 

(16 lilo.) N.~ Estim~tG (~ :f!&l), 'i!/L) 
Mb 1/L 

(16 MQ.) llew Eat~~· (With R&D P/t) 

(I+ Mo.) n 10 
7'i.o6 Failure ~.J.~is 

(4 l'.b.) ft 70· ·ter '(l'fff 
7ltr/ ~iotl of ~ /Jn{~7'j,, .. O(Jl1, 

J\ind$- for ~'tictl 71Ct7 

(With ~D .'JJ/t) 
$ l.4,25, .. 6x 

""! ~!t§§t~;!iJ.{: 
$ 4,:367.&c 

fflJ\"'lll'f'.lll 6 .....,~ C/i. 

(Col..6) 
(Cdl.2) 
(e_ ot.3{ 
(cei.4, 
(Col.7) 
(eol..8) 

{cea .. 9) 

$. 2/T54.7K 
i 71597.lfK 
$ 1o.§52.ik 
$ ~v4lt 
$ ;50.,oK 
! 1,176.iK: 

:; ._.._ I . ,_ 

$ 12:,,'703.6.K 
!, ;l;,552·.0K. 
$ l4~255 .. 6K 

\'1fitl1'0\tt 'B&l) ?/t) 

$ l.2.~703.6K 
--t · ..i~~!fiil ·-·- -~ • 

$ .2,Sl,5 .. SK 
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