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" 1,1 This document defines the earth orbit test objectives for the Payload
" Module (PM) of the Iunar Mapping and Survey System (LMSS). The overriding

s ; .requirement for this test is to validate those IMS3 subsystem interfaces and - _ -

flight operdtional p;vcedurea necessary for the success of either the contin- ‘

gency site cbrtiﬂcation mission in 1968 ori.t.h'o MP scientific survey mieaione. o
4n 69-71. To accomplich this, the earth orbit test mission, will to the maxi-

L pouiblo degree, uimhto those npoct.o of t.ho D‘ISS Lnnar niaoiona which |

L wﬂl significantly monaao contidonco m tho ovordl porfomance potent.ial of -

: F'\""-':'?ji_tho system, including the development of effective command, control, and astro- .

< naut participation techniques. o ' S

' 1.2 The earth Srbit' IMSS test will allow system loptimiut:lon prior to the
‘ .'nctual I.unar mission. The LMSS E.0. test minion will 1nc1ud§ exercising and
E Lo verifying: MCC-H command and control; MSFN command/telemetry transmission and
. .-, processing} astronaut activities; and CSM and PM system and subsyatem operat.iona. _
_Whﬂo all of the PM lubcyotem have received tcceptanco toat:lng, it should be
| _ : noted that thoao unbnyotomo ‘have not received testing in a combined PM tlight
' environmnt; nor has the astronaut/CSM/PM eombinat.ion undergone a uyqtom level
.‘ "ﬁight test. The primary purpose of the earth orbit nhoion ;Q to verify, prior

, .
e e o, el e ¢ ]

to the actual lunar niuion.' these opoutioml Mtortiool .md test as a complete
" systen the mss, . " e R

1.3 In the event tho contingency mission is ﬂown prior to the E.O. test niaaion.

. the roquirenent for the E.O, Test mission will be re-evaluated.
5; o f' 1.4 There i no mmtifhd nqnimont for doeldng t.ho PH to tho MP orbital _

)

';-"‘.\oorkuhop as an olcuont. ot tho R.O. tut niuiono . f"i‘j--?_ -'_. S
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. 2. BASIC OBJECTIVES -

‘ plish the fonowmg”buh objectives of the D&SS ogrth.prbit. test i o
4~ missiont o o o V .
o 2.1 Pofforn thorough end-to-ond validation of complete LMSS.
\ | 2.2 Verify PM design and associated subsystem elements comprising
""" the IMSS including the Rack, Docking Adapter, and CSN modifications. -

' philosophy, for lunar missions. |
R ‘2.6 Verify, as mich as poniblo, the adoquacy of IMS8 ror lumr niuions.
L 2.7 Verify Astronaut/PM Mtortuos and enpabilitioa. '
" 7.'3. CENERAL FLIGNT PLAN C S | |
L 3.0 The PM/Rack/CSINwALL be launched by & satum'm into a120-250 _'f_ -t
o nn earth orbit with a nominal hciimtion of 35'; After injection, the i
' CSM wild separate from the SLA and dock with the PM. After huu-dockmg« L
. and manual connection of 'CSM/PM umbilicals, the CSM/PM exgracts from the o
' SIA and Back. Calibration of the Roll aligmment is performeds '

" The LMS3 vehicle is then ready for orbital operations. The test des-

- cribed later in this plan are _programmed as aubaoqnently defined by . ) E .

" mission planning activiuoo. Photographic toato vul, in general,

. quire attitude oontrol of tho PH as in the lunar nission.' Command
telemotry wm bov,_tro- ‘the MSFN m-tho o l!l".li..nkc. Data returned will

..
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The detailed misaion objectives are identified and defined to accom- - &

. 2.3 Verifty adoquacy' of téobou-to-h\mch operations, ASE and testing. | -

‘ o ;
24 Verify adoq\mcy of HSFN, compntor progrm and oporat.ional proce~ - -
S dures, | | B §
.'. ) 2.5 Confirm and improve oporational proceduroo. including comnd L ;

e L



S - -.:cons_iab of stor end real time data returned vis .elemetry, and .pay-Q |

“load data retrieved by the astronauts. Upon completion of the tests, :‘. : e .
_;j the astronauts will eopam'o the CSK from the PH, leaving the Pi in -

S . orbit. No further toating wm bo pouiblo ninco the PH 1s vithout

L B command and tolcmot.ry. -. -'f'.'," ' | |

Ui "4, MISSION OBJRCTIVE .

.i;_f--':". .lo;l Primary Objectﬁo S _

- 4_ The primary objectives of IMSS earth orbi.t.".tentA are 1isted belowe Pre-

night. malfunctions of spaceeraft or lnnnch vehiclo system. ‘ground oquipmont _

, or inat.rumentation which would result in failure to meot thess objectives’

o -. ym be cause to hold or cancol the miseion until the mtnt\mct@on has been ' f‘
"i lul.l ML@M‘M

- co PK survival ot tho acountietl. vibration, and acceleration environment is

. . to be evaluated by analysis of taps recorded data during powered flight, on’
"', orbit TH data, and recovered film. No special instrumentation is requireds

: 4142 Demonstrate Hapd-Dock at ho CcSM PM Extrﬁctio of the PM ' - . ‘
O from the SIA R
: ;Aatrommt. porfomn«, commentary, phobographl, and TH will be used to . -

. evaluate the docking umuvor. Evaluation of tnka anochtod with tunnel ” .:j\
o hardware and mating FM oloctriod conneotors \d.'l.l clso bo baaod npon utro-;.v: o
naut observations.’ ’ S ' ' SR

e :6.1.3 m;;atmto Roll QMegt Rgadogt. Accgrat_:z ' .

. Accuracy 18 to be evalusted by, mnym of steller riln to ombnah bias
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. 57‘;!',‘_3;3.""5; zation logis, flexibility, and reliability, .
'. ification is to be ov&lua\:od on the basis of 'MCC/MSFN command data, exame =
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. Helel Jemonstrate FM Uperations ror lunar Mission

practicable.

. butdon, and duration, (TED) as planned for the lunar mission in order to

demonatrato operationnl 1ife capability of the P’H subsystems. Because |

) :" - 1n darlmeu in order to oatisfy this objeouvo.

lo.l.s Domonatrate Adeguacx of Command Generation and Transmission to PM

' _To ‘the extent poaaiblo the lunar mission software 18 to be demonstrated -

with MSFN. Manual procoduroo as woll as software are to be demonstrated. _

o  ination of confirming PH T™ data, and payload record mxcating exocuted
;_ mnctions.
vk propogation losses for lumr diatancoa.
“heleb CSM G & N far to WSS -

Veri ctions Pe

" for the LMLSS mission. Voruy plumod RC8 propolhnt cone\mption for
B docld.ng. roll. utnbﬂiuuon, otc.

_tial jet firinga. A
AR m__m_wm;_m

Dmnltuto ofrcctivenou or d:lrt’oron-

e

~The EO test should simlate ‘a 1/4~day lunar mission to the maximum extent .
Operational sequences should be of the same type, distri- ,_

of the EO test conutrainto. some photographio ‘sequences w have t.o oceur 4‘:‘; |

Command gonorauon oortvm 10 to be ov&luatod for u.s adequacy of optimi-}

The remoto stations shall provide RF att.ommtora to athmlato L

o ) 7. O - * - : -~ ’ - ¢
' ! AL, . B
JJe:h D E_:H HAE - §

. ’ R 4

Command transmission and von-'

. Domonstrato thc capabnity of the CSM xuidanco and Mﬂ&ﬁﬁm system tne :
" cluding the ACC software nodificationo to pertom wif.hin specifications ‘/ :

..

Dotaﬂod annlylil of P ™ thomll data and thoml coutrol qatem d;ta '

vﬂl be uud to \m-uy tho thorul oontrol lnton porromnco.
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" . (6) Data Retrieval -

4.1.8 Determine RCS Contamination Effects

Analysis of payload mecord and thermal data throughout the mission will
be used to indicate RCS contamination effects on the thermal controled |
surfaces. This test requires RCS propellant expenditures comparable to
anticipated RCS consumption during the lunar niasiori. The tim roqﬁi.rod' : '-'vf

~ to accomplish this test is TBD,

Le1.9 Determine the Validity of Planned Astronaut Timelines

" . Astronaut functions associated with FM operations will be datailed at . |
" the timeline level to provide nacessary information for planning mission: T
S opsretions. Timelines are required for the following taskss - PSR

++. (1) Transpodition, docking and Sopant.ion
- : (2) Electrical and Mechanical m n.ung
" (3) - Roll Caltbration of PK .
() DU Atgment -
. (5)_ GLN Telescope 8ightings RS
(7) Data Stovage
(8) Tunnel Hardware Stowage .
The preliminary timelines will be baﬁd upon one "G" and sero ."G"V testa.
The earth orbit-test of these funcfions will verify that.tb_o’utmnu‘ |
can peform the tasks satisfactorily in the allotted times. | -

.4:1410 Establish Valye of Astronayt Telescope Sightings '
" The purpoao of astronaut telescope light:lngl is to mgmont tracking data

" for a more acourste and more tino]y dotouimtion of the orbit. Of par-
ticular vduo 1- hpnvmt or t.ho dutudo protno. Solootod liehting

s
e ",_-',,~,
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Ty - targets must be comparable in size, contrast, etc. as lunar objects,

" 4 000 s natural instead of man-made. Sightings must take place during |

:-:':__:.'daylight with good visibility conditions. The selected sighting targeta

e ‘must be of known geodetic location in order to establish accuracy of data ' . .

''''''

- ~_.:f__‘"gonox~atod by this technique. Telescope sightings should take place only
. after orbit determination by normal tracking has converged, probably after
’the first day on orbit. Detailed analysis of the telescope sighting data, o
' determined orbit, and vehicle attitude data are required to establish the R
-acouracy of the telescope sighting data and its value in aumonting tack- - o
| . ing data, The mumber and. £requency of sightings 1o TED. S
41,31 Establish Ast Restrictions for PM Operations

o Z'-';; The purpose of this test 1o to determine if restrictions on astronaut '
.v 3. movements are required by the PH. Baseline data for astronaut mzm.d

Vo ,tporturbntions will bo utabnahod by rocording tho CK 'l'olmt.ry during

h : typic&l utmnaut mnotiono ouoh u tho ronwm: ';"t'i_

T ) No Movewent . . Tt s | ',
Do (2) 'Iypion control’ pnnol m nomonn :
: (3) F°°d P"Plﬂtim o \ ‘
‘.",- (s)" Wuto dieposal "~ ” ) ‘. ; ‘ SRR o
(5) Coush rotation "y

- < - -

e (8) MJ.acolhncoouo otovago

" (6) G &N telescope aighting opmuon- R e
:-(7) Sutt donning/doffing o

.7 (9) Enpertmmt astivities -
Voico annonuon of utromt utiviuu wﬂl bo mordod ror mbcequont

o
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 correlation with telemetry data., Each of the typical astronaut funce

tions will be recorded at least three times and preferably nine times

: during the mission. These data will be used to determine the validity
e ' 6¢ a specified regimen §f aatronﬁut movements which vill be required :

.," . to be performed to obtain standard test cqnditiono.

R A series of seven simple movements which are components of the typlcal

o .. astronaut funotions identified above and a no astronaut movement condition

will be required to be performed in each of eight combinations of astronauts/

‘ .looationu for a total of 64 test trials. , ,
"7 PM data will be obtained during the standardised movements. Each test trial
4 '_shauld take less thah five seconds. Because of the amll amount of time -
required to conduct the complete test series, the entire.sequence could be .
 performed 10 to 15 times. Astronaut preflight training will be required
) to insure proficiency in formal -tmdariséd'mméntu_ roquir-d during the
e second part of the ‘test, | R |
‘ The test data wnl. conaht ot CM attitude tolouotry dau and PM data re-
' corded during the standardised astronaut movements. A dynamics model will
| be used to rohtovtho attitude data mm in the CM to perturbations

experienced in the Pl( while in the docked CM/PM conrigm'ation. The effects -

- of the astronaut mmont conditions on PH d.ta vﬂl be evaluated by por- .

: ”foming a relative comparisén of the data obt.d.nod during the various trial

‘ conditione. . These analysés will proﬂdo a basis tor dotomining the re- =

" _Quirements for, and 1dcntibyin¢ movement components Amcutod with, -
o "rnt.mtum on lpooi.nc typu or utmnmt novmta.

.-'

v . s T B <. . .. .
B K c . . oo, . »
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4elel2 Demonstrate Record Cut Cagsatte Retriev:

Astronaut observation will be used to evaluate design and procodures .

' for cassette retrieval and stowage. Film cut vill occur at the tomp

ination of the photographic mission in ncu of ﬁlm ™mn out. :

. he2 Secondary Objectives

Preflight mltanctiona of spacecraft or launch vehicle aystems, groqnd"'

. - equipment or dnstrumentation which would romlt' in failure to meet thess.

objoctivoa may be cause to Kold or cancel tho miuion untn tho nnlmno- o

" tion has been eliminated,

he2,1 Yo Ad £ PV Interface with All Lunar P back

_ The adequacy and eompatibility of the mechanical, electrical, and opera~
. tional requirements and interfaces of all lumr“pigabuk experiments will ..'
be verified during the FM FO Test Mission. ' o

4e2.2 Vorify Open and Closed Loop V/H Seneo ratio

Both modes of V/H ‘sensor operations are to be demonstrated. Acouracy

- determination of sensor operation requires activation ‘over a oloud free ,
.. area during daylight. - Software flexibility for chango' from one operating

mode to the other is to be demonstrated. “l'ho time required to perform

‘the earth orbit V/H sensor verification is TBD,

4e2,3 Determine Capability of Astronayt to Detect Unprogrammed Targets
of Opportunity -

This test involves determining the capability of the astronaut to provide |
sufficient mromt.ion to tﬁc ground to permit reprogramming to obtain PM L .
' ~ data from a pmicuhr area conoidond to be of interest based upon ‘
" astronaut observation. The urt.h orbit test vﬂl determine if the aatnomt
can d.toot hrgo vmn urgot. loutod h a mu area contdning |

Mimans o
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s vﬂl olmlato the ant.icipatod scale of 1umr mpo and oharta. :

' pmcodnroc. facilities, and schedules throughout the mamxtacturing, check- o

R - . test oritiques.

pomp

sl b e A et it
.

S natural reference points and identify the coordinates of these targets

... with sufficient agcuracy to enable ground roprograming. The mape used’

1..2.1. Verify Facto;x-to-l.amch Sequency
el ‘f. .The 0 test mission will demonstrate the adequacy of PM ground handline

. . -
R I

- .. out, traneportation, stowage, preprration for launch and Raunch _“q“m“.‘ o

4 4425 Simulate Various Failure Modes

PR ~ Operational procedures to circumvent or minimize tailnro modes are to be '
. demonstrated, - Simulatcd failure modes wm be entered during the mlasion .
. <. to exercise conungoncy operator procedures and software capabﬂitiea. : ! 1

" The adequacy of system response to failures will be evaluated in post - 3

- %'*-'__‘l..z.s Demonstrate Adequacy of TM Processing and Displ - B

" A post minion opeutibna eritiqno ahould be held to evaluate the ade-
! quacy or m ™ pmouing md diaplw conplod with opomtiona pmcodurea

LR fwhoreby Mnh of thou dlu m fod into tho oponuono dooishn mak:lng' kg
7 . e e - - . ' . ;Ev_‘f:f (
1oop. . 1 . e e ‘ 5
:..._ £ ;- " e . v K ; ‘\‘ .;.;‘“ "" . B “ ‘. 3 E
= SRR ALY - .
i ; o b ‘ 3
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