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OPERATIONS EVALUATION ANALYSIS
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS 1Sheet 1 of 15)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY!
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY | REMARKS
MIN. NOM. MAX. NUMBER*
3.0 TNIA Refer to functional item 3. 1.
Analy=e and predict facet per-
formance profiles for Skylab
Experiment S-183, Ultraviolet
Panorama.
3.1 N/A Refer to fonctional item 3.1.i.
Make explicit statements about
objectives in qualitative and
quantitative terms. "
311 N/A Crew time is defined as that time required to aet up, perform, ind stow the 5-183 experiment.
Specify the time required for :
§-183 tasks to be performed: Experiment S-183 requires 70 ultravidlet (UV) photographs of 24 preselssted starfizlds for
® SL-2 Mission two missions. The scheduling of the experiment Is ill-defined s e B taticn
--Crew Time hr:min is inconsistent. However, on the basis of the latest information availalie, it is apparect
-Setup 4:25 .| that the experiment is assigned to SL-3, SL-3 or SL-4 missions.
-Operation 8:20 :
_Stowage =20 Reference documenis 1, 2, 3, and 10,
» SL-3 or §L-4 Mission
~-Crew Time
~Setup 4:25
~Operation 8:20
~-Stowage 3:20
*Criticality Category Number Definition:
¥ Gategory I--Experi quipment wh failore couis adversely affect crew safety.

® Cateégory I--Experiment and equipment whose failare could resclt in not achieving a primary mission objective, but does not adverses affect crew safety.

® Gategory Ila--Experi

t and

3 h

cr preclude the ach

9

P failure could result in rot ackizving a
ievement of any primary mission objective.

dary mission objective, but which does nct adversely affect crew safety

® Category IIb--Experiment and equipment whose failure could not Tesult in a loss of primary or secondary mussion objectives and dces nct adversely affect crew safety.

SKE-ASTN-OT{6-71}



TABLEN-1. EXPERIMENT S-183, ULTRAVIOLET PANGRAMA PRE-FLIGHT OPERATIONS EVALIZATION ANALYSIS (.Sheet 20of 15}

EXPECTED.RANGE AND

FUNCTIONAL BLOCK CRITICALYTY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. | MAX. NUMBER
3.2 SL-3 Functional Objectives:
Fwecify the type of criteria that NIA N . -
;ni;it:i:;)’mea or §:?:§::: Sx;.‘rie!d Am"::;se Declizaticn | No. of Exposares
ro.1 1 CA0& 4 +60°39722" 2103
fo-2 2 0:34:10.3 $53°3719 203
FO-3 3 1:22:31.5 +59°58'34" 203
FO-4 4 2:18:51.2 ¥55°3775" 2t03
. : FO-5 5 3:75:00. 1 +59%46'5" 2to3
FO.6 '53 3 3:32:55.5 +43°1°41° 203
) FO-7 7 2:44:30.4 +23°57'8° 203
FO-8 ® 3:46:22.6 +32°56'237 2w3
FO.9 9 5:03:00.2 +41°10'87 2103
FO-10 10 5:10:55.3 -12°59°57" 2w3
Fo.11 11 5:16:43.0 #33°54°287 23
FO-12 12 5:22:26.9 +6°18°227 Zw3
SL-3 or S}-——& Functivzal Objectives:
§§;§"j’: Searfield M{;:é:; :‘?‘ Declicatica | Mo. of Exposcres
FO-1 13 £:29:30. 6 ~372013" Zews |
FO.2 14 5:32:23.8 +2°091307 23
FO.3 15 5:33:40.5 ~1°13°56% 23
FO-4 16 6:11:33.3 $17°55207° 2103
FO-s. 1 a7 £:26:18.9 —32%32517 ctw3
) - FO-6 18 £:30:12.0 FTU22167 203
FO.7 19 6512520 ~11°58%29" Z103
£O.8 20 T:18:49.0 -26°297367 23
FO-9 21 7:32:02.4 -36°13'43° 213
FO-10 22 7:56:17.4 -45°26"31° 2103
Fo-11 23 845:25.0 -55*357T 2103
FO-12 21 £:48:03.9 s L 2t03

SLE-ASTN-OT{6-71}
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 3 of 1I5)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOML, MAX. NUMBER
3.1.3 33.12% 66.2% Ivv% N/A The minirrom ptable p ge of 33.12% is derived as iclicws. Fhotograghing cfeach
Specify the percentage of stazfield is idered to be a fancticmal chjective. It is reguired to photograph 24 stariiells
acceptable max. /min. for each and is desired o get 3 exposures of each starfield {£.15%). Take at least cme exposare of
criterion. starfield; this constitutes cne-third of the desired 4. I15% or I.38% of total c¥ective. The
experiment has 24 fancticral objectives in SL-2 a3 SL-3 o SL-4 missicns, Eeoce, {2412.38%) =
33.112%, the mini acceptable p ge for each criterica, The above valoes are
subljective estimates.
3.1.4 N/A ® Marts )

Specify the experiment con-~
straints and operational ’
tolerances:

® Musts

¢ Must Nots

o Wants

& Don't Wants,

--Experiment S-183 must time-share the {~Z) Arti-sclar Sciersific Airlock with
Experiments S-019, S$-083, T-027/S-073, a=d S-149.

—-The Control Moment Grvo (CMG) dormps and thruster firings mmust be zhibited
éuring S-183 experiment ope—ticn,

~-Any external lights less than 60C0 A which rnight reflect light iro the experiment
must be off during the operaticn of the experimert. .

--All ports or windows that might reflect light cf less thas §L00 A &n the experimest
must be covered.

--Crew moticas must be restricted daring the experiment operatica.

Mast Novs

——Experiment 5-183 must rot be perforre-d darirg the daplight position cfthe
orbit. Itis only performed during the dark portion of the ebil,

~-Experiment S-183 must not operate concurreatly with Experimernt M-503,
‘T-G13, or T-020.

Wasis
--The S-019 Articulated Mirror Systern (AMS) shoald be
within 30 min of experiment dizsassexctly for stowage.
--It is desired that Experiment S-183 be performed as clcse to the cperaticos of
Experimert 5-019, Ultraviolet Steilar Astrozcraoy, as pessitle. This is dome ©
ensure that performance cf photographic film is similar and that the rescits cf
the two experiments are direstly co tle.
--Spacecraft pointing accuracy is to be £2° cf sclar izertial referente to exsure
easy target access azd recogniticn through the finder teleszcpe.
--Irterral Lightirg of 0.5 ft-c is reguired to pezicym the experiznerl,
--The 2xperimert line of sight skall be aligred to within 23] are mirstes cf eazh
selected starfield,
Nete: No izstrormertation is planned for wse in orkit to verify that the
above requireinents will be met darirg experirert cperatica. I
the experimert cperaticn cr Jdata is degrated by cperatica cfthe
lights cutside the specified lirrits, izseruroertatics atosid be
provided to ensure that experizment data ave valid. Ctherwise,
fircits should be specified as approximate gaidelires rather than
requiremerts.
--Tape recording is required of crew commerts daricg cperaticn of S-183.

A amd 3

S&E-ASTN-OT{6-71)
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TABLEN-I. EXPERIMENT S-183, ULTRAVIOLET PANORARA #2x-FLIGHT OPERATIONS EVALUATION ANALYSIS {Sheet 4of 15)

FUNCTIONAL BLOCK
NUMBER AND TITLE

EXPECTED RANGE AND
DIMENSION OF VARIABLES

MIN. NOME. MAX,

CATEGORY
NUMBER

REMARKS

3.1.4 {Concluded)

3.2

Define decision rules and success]
criteria for experiment
objectives.

3.3

Specify the experiment priority
{oumerical statement) for a
given Skylab flight designation.

3.4

Briefly describe and list the
major subsystems for
Experiment S-183,

3.4.1
Describe the major functions.

N/A

NJ/A

N/A

N/a

--It is desired that Experimert S-183 be demcrrted and stowed per provedare if the
cbserving and plotograzhing perisds are separated by rrore than 12 ke, This
will mizimize exposure time to radiati
--Time correlaticn to within 21,0 sec Greemwich Xeas Tirne {GAIT) wil be regsired
with the Shutter Open tircizg sigeal.
® Den't Wants
--NJA

Reference documernts 2 and 4.

If the experiment is aborted, then the probatility of success {Py) is egeal ta 0.0, [fthe
experiment is P ised and rmiri Endi icn is salvaged, Py = 0.1 =0.5; if the
maxirmum information is salvaged, Py = 0.5~ 0.9, If the experiznent s cormsleted as
scheduled, Py = 1.0, Tkese values are schiective estimates.

Experiment 5-183 (FO-1 throagh FO-12) will be schedaled cx the SL-2 cisaicn and the
experi priority ber is 490, Expert S-183 will again be perforred ¢a the SL.3
or SL-4 mission, ard its pricrity ramber s TBD. Alss refer o fzncticnal ftewn 3. 1. 1.

Reference documents 4, 10 and 13,

Refer to fonctional items 3.4.1 and 3. 4.2,

Experiment S-183 is desigred to study the hot stars that are distribeted in differe=s regices of
the sky in relation to the Milky Way. Tke cclor indices of these stars will be citained from
lhe spectro-photometry f S-183 in the spectral regicns centered at 1823 Ato 3160 A, Each
of the two spectral regicns will appear as bands with a £l width at Falf maxirmaen of £33 A,

Experiment $-183 uses the -Z Anti-sclar Sciextific Airlock {SAL) darirg prograzmrued night
passes. In crder to obtain the desired experimert poirtirg, the S-019 AMS i3 used. The
AMS is installed cn the SAL and the S-183 Spectrograph Assermbly (SA), in tors, is fzstalled
on the AMS for experinzer operaticn.

A flm carrousel and a Data Acguisiticn Camera {DAC) with film will be izstalled in the SA.
The film carrousel and DAC 16mm film will sirmsltavecasly record UV potographs of each
starfield. The SA is an electrically cperated system that requires spacecraft power. A
contrel parel kas been provided to control and meritor fameticns of SAL

Reference documents 2 and 4.

S&E-ASTN-OT{6-71)



TABLE N-1. EXPERIMENT S-183, ULTRAV IOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 5 of 15}

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DDRMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM., Max. NUMBER
3.4.2 N/A The Tcajnr subsystem components Te:
List major components. ) @ S-019 Articulated Mirror Systei
& S-183 Spectrograph Assembly
Film carrousel

Tilm storage containex
Plask film door

SAY, power cable

.

.

.

e DAGC interface cable
°

e SAL instramentation cable
.

Support fistare.
Reference documents 2 and 4.

3.5 WA A met of Functional Block Diagrams {FBD) is sobmitted as Figare N-1 and isused a2 2 sub-
Define the 5-183 Experimext! system component Listing. Critical sgbsystem components will be identified ard evaluated
Carrier subsystem irterface: for failure and correlated to possible qerimentlc;xﬁer interface probiems.

e Physical
~~Mechanical
«~-Elecirical
. -Commueication and

Data
--Enpport

@ Envizonmental
-Natgral and Induced
—-Cantamination

® Operational
--Pointing and Control

]
-
("

Reference documents 2 =nd 4.

—-Crew Safety

--Sequence

«~-~Operability
3.5.1 N/A Refer to functional item 3. 5.1.1.1.1
5-019 Articulated Mirrox System
3.5.1.1.1.1 P& =0.1 b “This mechanism is 1ocated in the AMS ard sliows the operator to mannally coutrol the
Specify the total probability of exctension or retraction of the mirror through the _Z SAL. The movement of the mirror i3
failure ,(?{Q and the net prob- controlled by a knob that has graduations raarked on it to display the position of the wirror

SLE-ASTN-OT(6-71)
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT GPERATIONS EVALUATION ANALYSIS {Sheet 6 of 15)

FUNCTIONAL BLOCK
NUMBER AND TITLE

EXPECTED RANGE AND
DIMENSION OF VARIABLES

MIN.

MAX.

CRITICALITY
CATEGORY
NUMBER

3.5.1.1.1.1 {Concluawd)
akility of failure (Pg,) for the
mirror extension mechanism.

NOM.
Pf, =0.04
Py, =0. 06

14 in.

N/A

as it is extended or retracted. As the knob is Totated, tke torgue is transmitted through a
doublle-sealed shaft to a beveled gear set and a roller chain sprocket set. This reller chain
drives the spline of the ball spline assembly of the xear dynamic plate. The ball splire
assembly contains a sprocket which drives four ball mat assemblies on foar ball screws by
means of 2 synchronized chain drive. This action moves the rear dynamic plate through a
total travel of 12.12 in. from foll extension to foll retraction. The chain drive simultanecusly
drives four sprockets, which, in tara, drive four ball nut assemblies on the front dyzamic
plate. The front dynamic plate moves through-12.12 in. total travel from foll extensicn to
foll retraction. The four ball nets ride on four hollowed ball screws with internal piston
cylinders which are 2 part of the jettison system. The ball screws are located within outboard
guide rails which are externally teflon-coated. This design provides for very accurate
aligrmment of the forward state and mirzor fork 2ssembly during the transition stage of
extension. All bearings are anti-friction units. The 1 hanism is tially
backiash-free to provide positive control of the mechanism.

If the mechanism were to fail, the following situations ccald occur:

® Mechanical
—-The mismatching of gears could bind the gears 2xd, if the astronaut were to exert
an undue torque on the extension mechanism knob, there is 2 possibility that the
gears would break. A loose chain may prevent the foll extension of the mirror
even though the display on the knob is indicating full extension.

® Environmental
—-There is a possibility of moisture remaining in the mirror canister after it is
stowed and evacuated. It is not known whether all of the 1 e can be
removed. The remaining moisture could cause the intricate mechanism to freeze
or bind, and the mechanism may fail to operate. If the extension mechanism fails
to retract while the mirror is in an extended position, the SAL cuter door canrot
be closed. A jettisoning device will be used to jettiscn the mirror mechanism.

The following indications can be used to determine the failure of compoznents cf the mirror
extension mechanism:

® It requires approximately 13 turns of the extensjon knob to completely extend the
mirror. Continuous rotation of the knob beyond 13 turns is an indication that
the roller chain drive or the synchronized chain drive bas failed.

® Intermittent slip of the extension knob is an indication of broken gears of the
beveled gear drive.

® Tight rotation of the extension knob indicates that the ball screws are binding.

Reference document 6.

SKE-ASTN-QOT(6-71)
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TABLEN-I. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS {Sheet 7 of 15)

FUNGCTIONAL BLOCK EXPECTED RANGE AND GRITIGALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER
3.5.1.1.1.2 nil b This mechanism allows the operator to jettison the mirror daring experiment operation in the
Specify the Py for the Mirror event of a mechanical failure in the tilt, rotation, and ext. 1o hanism. This devi
jettisoning mechanism. operates on the entire range nf th: extension mechanism. The jettisoning mechanism ctilizes
two high-pressure CO, bottles for ejection purposes. The Jjettisoning mechanism consists afs
® A latch mechanism to separate the forward structure from the mounting plate.
® The jettison cylinders/pistons to guide and impart motion to the forward sectien
to be jettisoned.
A four-position, single Imob controls both mechanisms.
This jettisoning device has a very high reliability and the probziility of failure is nil. If the
mechanism should fail, tke following situation could occurs
® Mechanical
--1t would be impossible to eject the mirror mechanism.
The following indications can be used to determine the failure of the ejection mechanism:
# if no thump feciing is felt whez the »jection leveris opexated, itis an inficaticn
of ejection mechanism failure.
® A sight through the finder telescope would indicate whether the mechani«m ras been
ejected or not.
® If the SAL door cancot be closed, it is an indication that the mirror mechanism kas
not been ejected.
HReference document 6.
3.5.1.1.1.6 Py, = 0.1 b The tilt-drive mechanism is controlled by a knob located cn the top right side of the rear
Specify the Pjg, and Py, for the canister. This mechanism allows the astronauts to manually control the tilt movement of
tilt-drive mechanism. the mirror. This mirror rotates through 20 with zero reference ‘being the tilt position of
45° to the -Z (dyuamic) axis. The overall pointing accuracy of the mechanism shoald be
approximately #0.5% . This meckanism consists of the differential gear drive pinion,
fork assembly, and digital counter gear train.
I the tilt-drive mechanism were to fail, the following sitnations could occur:
Py, = 0.07 ® Meckanical
—-It could fail to function due to the amming of gears or tae freezing of bearings
or binding of bail assembiy that moves the fork base plate. If the mirror tilt
mechanism is jammed in other than its zero reference axis, it wculd be difficult to
retract the mirror into the mirror canister, thus preventing the SAL door from
being closed. In such an event, it would become necessary to eject the entire
mirror mechaniam.

S&E-ASTN-OT(6-71)
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TABLEN-1. EXPERIMENT S-183, ULTRAVIOLET PANCRAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 8 of 15)

FUNCTIONAL BLOCK
NUMBER AND TITLE

EXPECTED RANGE AND
DIMENSION OF VARIABLES

MIN.

NOM.

MAX,

CRITICALITY
CATEGORY
NUMBER

REMARXKS

3.5.1,1.1. 6 (Concluded)

3.5.1.1.1.7
Specify the Pft and Py for the
mirror rotation mechanism.

3.5.1.2,1.1
Specify the Py for the front

seals,

Pg, = 0.03

Pf, =0.1

Pg, = 0.07

Pr, =0.03

® Environmental
~-Refer to functional item 3.5.31.1.1.1, Environmental.

The following indic:tions can be used to determine the failure of the mirror tilt-drive
mechanism:

® Binding of the tilt knob is an indication of frozen bearings, frozen tangent arm
on tilt ring gear, or binding of gears.

® Slippage of the tilt knob indicates that the gears are broken in the tilt
mechanism drive train,

® Failure of the Tilt Display to register any change in the movement of the mirror
indicates that the tilt gear mechanism has malfunctioned.

Reference document 6.

The mirror rotation mechanism is controlled by the rotation knob located on the top left side
of the rear canister. The mirror can be rotated either in a clockwise or counterclockwise
direction through 360°*, the zero reference being a mirror rotation position of 45° to the X
axis {dynamic). Overall pointing accuracy should be within=0.5°,

If the mirror rotation mechanism were to fail, the following situations could occur:

® Mechanical
--The inirror could fail to rotate if the ring drive pinion is jammed. In the event of
such a failure, the mirror should be jettisoned if the mirror assemlly cannot be
retracted and thereby preventing the closure of the SAL door.
® Environmental
-~Refer to functional item 3.5.1.1.1, Environmental.

The following indications can be used to determine the failure of the mirror rotation
mechanism;

® Refer to applicable paragraph under fanctional item 3.5.2.1.1.6.
Rezference document 6.

These seals are located on the front side of the canister, which interfaces with the Anti-solar
SAL, (~-Z SAL). The Py for the front seal is small, If the seal were to fai1, the following
situation could occur:
¢ Mechanical .
~=-It could cause cluster leakage of {TBD/hr) to cuter space.

SLE-ASTN-OT{6-71)
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS {Sheet 9 of 15

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER

3.5.1.2.1.1 (Concluded) Tke following indications can be used to determine the failare of the front seals:

® Any whistling or hissing noise detected between the interfaces of the S-0195 AMS
and the SAL

® Suction of 2 piece of paper held near the interface of SAL and S-019 AMS.
Reference document 7.

3.5.1.2.1.2 - nil b Rear seals are located in the rear side of the canister which interfaces with the S-183 SA
Specify the Py, for the rear seals. or S-019 optical canister.

The Py for the rear seals is small. If the seals were to fail, the following situation could
occur:
® Mechanical
--The mirror and other optical equipment in the SA and S-019 mirror system wonld
De contaminaled, causing degradation of their optical quality.
The following indications can be used to determine the failure of the rear seals:
® Refer to applicable paragraph «ndér functional item 3.5.1.2.1.1.

SI-N

Reference document 2 =nd 4.

3.5.1.2.2 nil b This vilve is locatsd o the top of the front section of the AMS and has a cap. The valve is
Speuify the Py, for the Seaton- used to pressurize or depressurize the canister, as Tequired. .
VWilscn Vent Valve

The Py, for this valve is small. If the valve should fail, the following situation could occur:

® Mechanical
--If the valve is frozen, it will be impossible to pressuvrize or depressurize the AMS.
~-If the valve leaks, the mirror and the optics may fog, causing degradation of the film
and the cptics.

The following indicatiors can be used to determine the failure of the Seaton-Wiison valve:

® Ifihe valve cannot be depressed, it is an indication that the valve ic frozen in
the closed position,

Reference documents 2, 4, and 8.

3.5.2 ' N/A Refer to functional Stem 3.5.2. 1. 3.
5-183 Spectrograph Assembly.
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TABLE N-I. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS {Sheet 10 of 15)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMEWSION OF VARIABLES CATEGORY REMARKS
MIN. NOM., MAX, NUMBER
3.5.2.1.3 nil b The reticle lights illuminate the reticle and are located in the finder telescope. The Llighted
Specify the Py for the reticle reticle assists in centering the star and in noting any 4rift rates.
lights.
The Py for this light is small. If the light should fail, the following situation could occur:
® Electrical
~-=It would be difficult to verify the starfield zone sighted.
The following indications can be used to determine the failure of the reticle lights:
® If the lights fail to jlluminate when the switch is tnrned on, itis an indication that
the lamps have failed. If the light is on and off intermittently, it may indicate
faulty contact in the reticle light switch positions.
Reference document 8.
3.5.2.4 0.1 b This cable provides spacecraft power to the SA and all its electrical fonctions. The experiment
Specify the Pyt for the power end of the cable will have a microdot comuector to mate with the SA power connector. The othe
cable. end of the cable will have a zero-g connector to mate with OWS -Z {anti-solar) SAL power
connector.
If the cable: should fail, the following situation could occur:®
® Electrical
5 ——Power failure could occur if the cable is open or shorted. Tais would result in
1oss of the experiment.
The foliowing indications can be used to determine the failure of the power cablel
® Reticle lights not lighted
® Film plate indicator light not lighted.
Reference document 9.
3.5.2.6.6.2 0.1 The automatic power supply cut-off system is designed to guard the SA electrical motors
Specify the Pft for the antomatic against overheating. To do this the system checks the input drive signal and cuts off the general
power supply cut-off system. power supply to the system at the end of a certain time, if the circuit senses an open winding in
the motor circuitry or a continuous input drive signal (not an impulse signal).
If this system should fail, the following situation could occur:
® Electrical
--If this circuit fails, the power supply to the affected area could not be cut off, This
might cause either the magazine motor to advance continuously or the film transport
mechanism to operate continuously-~depending on which motor circuit is affected.

S&E-ASTN-OT(6-71)
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TABLEN-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 11 of 15)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER
3.5.2.6.6.2 {Concluded) The following indications can be used to determine the failure of the automatic power supply
cut-ioff system: R
® No audible or visual indications are available to verify the failure of the antormatic
power supply cut-off system.
Reference documnents 4 and 8.
3.5.2.6.6.3 0.1 N/A This circuit controie the shutter motor to either open or close the experiment's shatter, as
Specify the Py, for the shutter required.
motor command circuit. If this circuit should fail, the following situation Tould occur:
& Clectrical
--The shutter would remain in open or closed position, If the shutter remaing cpen
at all times, it may degrade the film plates, I1f the shntter remains closed, it
could be opened manually and the experiment may be continued.
The following indication could be used to determine the failure of the shutter motor command
circuit:
® If the K7000 telemetry signal that is generated each time the shutter opens is not
received by Ground Control.
Reference documents 4 and 8.
3.5.2.6-7 nil oib The film plate counter indicates the number of a film plate between two picture taking
Specify the Pft for the film plate cycles {standby position], and it sh the ber of the next picture to be taken.
indicator. During a cycle {operate position), it shows the number of the plate being exposed.

If the indicator were to fail, the following situation could occurs

@ Electrical
<If a failure occurs in the film plate circuitry, the mumbers will not light. This
would make it difficult to determine how many film plates were left or already

exposed,

The following indications can be used to determine the failure of film plate counter:

® Ii the light does not appear on the §1m plate counter and yet audible noise of the
components of the SA is heawd, it indicates that a failure has occurred in the film
plate counter power supply circuit.

@ If the numbers on the counter do not change as the magazine advanszes, it indicates
failure of the counter advance logic circuit.

Reference documents 4, 8, and 9.
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYS!S (Sheet 12 of 15)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER
3.5.2.7 N/A Refer t» fonctional item 3.5.2.7.2.2.
Cameras
3.5.2.7.2.2 0.2 b The shutter is located immediately behind the entrance popil. The shutter is operated by an
Specify the Pf; for the shutter electric motor whick requires 28 Vdc nominal and approximately 23.2 ¥ of power for opening
mechaaism. and cloging the shutter,
If the shatter mechanism should fail, the following situation counld occur:
'® Mechanical
~-Refer to fanctional item 3.5.2.6.6.3.
The_following indications could be used to determine the failure of shutter mechanism:
® Refer to applicable paragraph under functional item 3.5.2.6.6.3.
Reference document 8.
3.5.2.7.2.3.1.1. L. 0.2 b

Specify the Pg, for the SC-5
film.

SC-5 type film is used in the 5-183 Spectrograph Camera. The film is coated with an vltra-~
violet-zentitive emulsion. Type SC-5 is currently provided on a 5.2 mil triacetate clear base
in 35mm x 180mm fiim strips. But the emulsion will have to be on 2- by 3-in. flat glass
plates for the S-183 experiment. It is azsumed that the film strips are cemented to the glass
plates. These glass plates are mounted on a frame made of teflon-treated Delrin. The
sensitivity of the film plate is 0.12p x 0.50p. Care should be taken to keep the film in such
an environment where the temperatare ic rot to exceed 80 *F, relative humidity 45% 215%

and radiation exposure changes to be AD = 0.30 for a 28-day mission.

1f the film should degrade, the following situation could occur:

® Environmental
«-Temperature and humidity
~The SC-5 type film used in this experiment is one of the most temperature/
humidity-sensitive films in the corollary experiments. Prediction of the
effect on <= final photographic image of any given temperature/humicity
condition is complicated by the variability of the film itself. There is 2n
appreciable variation in film cesponse between different strips of film from
the same emnlsion batch and even more variation between different emulsion
batches. Any prediction of the effect of temperature/bumidity conditions is,
consequently, @ more or less educated guess.
-Low pressure and low humidity will also affect the film. Tke film is exposed
to near-vacuum conditions during experiment operation. The resulting low
relative humidity will produce the major effects attributable to the film

emulsion's reaction to the low pressure. The manner in which the SC-5 film
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TABLE N-I. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 13 of 15)

FUNCTIONAL BLOCK
NUMBER 'AND TITLE

EXFPECTED RANGE AND
DIMENSION OF VARIABLES

MIN.

NOM.

MAX.

CRITICALITY
CATEGORY
NUMBER

3.5.2.7.2.3.1.1.1
(Concluded)

3.5.2.7.2.3.1.3

Determine the Py for the film
carrousel advance stepper
motor.

Nil

is mounted for use in the Experiment S-183 carrousel could rescit in an cot-
gassing problem under near-vacvam pressure conditions. Type SC-5 emnlsion
is currently only provided on 2 5.2 mil triacetate clear base in 35mm x 180mm
film strips. For Experiment 5-183 the emnlsion will have to be on flat glass
Pl It iz und d that the suggested method of supplying the glass plates
iz to cement the standard SC-5 film to the glass plates. As mentioned above,
outgassing of emulsion and cement could occur. Such an ocutgassing could
cause the film to peel off the plates, curl op, and jam the film transport mech-
anism. Outgassing could result in contamination of the mirrors and cther cptical
devices in the 5-183 equipment, ing degradation of experiment data.

-It iz suggested that tests and further investigation be tndertaken in this area.

~-Radiation:

~The radiation changes shonld pot exceed AD = 0.030 for a 28-day mission. Ex-

cess radiation will cause the filin o fog and destroy its photographic quality.

There is no visual or any other means to determine that the film has failed. However, the OWS
film vault contains a dosimeter that gives 2 gross indication of film integrity as correlated
againet predicted radiation darnage.

Reference documents 2, 4, and 11.

This motor is Iccated inside the SA and advances the film carrousel in steps through a sys-
tem of reduction gears, Advancement of this carrousel takes place after each plate is ex-
posed and returned to the carrousel. Logic circuits control the proper movement of this
miotor. This motor requires 28 Vdc nominal and 15.96 W for operation.

1t is estimated that Pg, for the motor is small. If the motor should fail, the following sit-
uiition could occur:

® Electrical
—-If the motor should £zil because of 2 malfunction in its electrical system, the
carrouse: will not advance, thus causing a loss of the experimert.

The following indications could be used to determixze the failure of the carrousel advance
stepper motor:

® As the carrousel advances each time, the number om the film plate covnter sbeuld
change. No change indicates that a failore might have occurred in the motor
circuit.

® If no audible pulses are heard from the stepper motor, i is an indicationofa
failore of the motor.

Reference documnent 9.
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TABLE N-1. EXPERIMENT S-183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYS{S (Sheet 14 of 15)
FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER
3.5.2.7.2.3.1.4
Specify the Py for the reduc- 0.1 pere- These gears reduce the speed of the stepper motor. The gears are made of stainless steel and
tion gears. delrin.
If the gears should fail, the following sitgation conld occuzr:
® Mechanical
--A malfunction of these gears could be caused by iroproper hing or mi hing
of the gears. If this malfunction should occur daring experiment cpera:xo:. the
SA will shut off automatically. This would result in sabstantial loss of experizment
data. The experiment will be continued with the use of the DAC camera.
The following indications can be used to determine the failure of the redoction gears:
@ The numbers on the film plate counter do not change.
® The stepper motor audible clicks could be beard for 20 to 40 sec, azd it will shut
off automatically.
Reference documents 4 and 8.
3.5.2.7.2.3.2
Specify the Pp, for the film 0.1 nn The film transport mechanism is located inside the SA siructure. It consists of an electrical
transport mechanism. motar (stepper), guiding frame, springs, and gears. The gears are made of stainless steel.

It requires 28 Vdc nominal and 31L.5 W of power per exposare. An exp ists of re-
moving the film plate from the nuga-me. transportiag it to the foca.l plane, and returning the
plate: to the magazi This h transfers the film plate from the magazine to the
focal plane. At this time a microswitch is triggered and a signal is telemetered to the gromd
through the AM Data System, indicating that the film is in the focal plane. After the com-
pletion of exposure, the film is returned to the magazine. Alsc at this time the second
microswitch is triggexed to send a signal by u‘lemetry to grotmd indicating that the Hlm-
plate has returned to the carr 1. The s are:

Meanurement No. Event
K7001 Film plate in focal plane.

K7002 Film plate zeturned to magazine.
If this mechanism should fail, the following situaticn cocld occur:

& Mechanical
--This mechanism is of a very delicate construction azd coald fafl because of jarrming
of gears, misalignment of film plate in the guiding grooves acd failure cf the cam to
push the film plate to correct focal plane. If this mecharism failed to cperate, it
would result in substantial 1oss of experimert data. Experiment will be ccntinoed
with the use of the DAC camera.
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TABLEN-1. EXPERIMENT S<183, ULTRAVIOLET PANORAMA PRE-FLIGHT OPERATIONS EVALUATION ANALYSIS (Sheet 15 of 15)

FUNCTIONAL BLOCK EXPECTED RANGE AND CRITICALITY
NUMBER AND TITLE DIMENSION OF VARIABLES CATEGORY REMARKS
MIN. NOM. MAX. NUMBER-
3.5.2.7.2.3.2 The followi:y indications could be used to determine the failure f this mechanisms
{Concladed) ® The sequence light will not go off after each exposure is completed,
¢ Failure to receive a2 X700} S183 signal indicates that a failure occurred
during the fransfer of film plate from the magarine to the Ioea] plaves,
® Failure to receive K7002 S183 sigual indicates that the film plate £as not returned
to magazine.
Reference documents 8 and 9.
3.5.2,7.2.3.2.5
Specify the Py for the Yoff- 0.2 o Thepe microswilches are provided to idsntify the positions of film: pisies in the SA camera. In

course" microswitches.

2ddition to providing telemetry signals to tell the position of {ilm platea, they are connected
to the logic circaits to assist in carrying ot the Proper Zequence of operation of film trans.
port and film carrousel hani

If the switches were to fail, the following situzifon codld occar:

® Electrical
--The 2 mechanism will to fanctd This wocld resalt in
substantial 1oss of experiment data; bowover, the experimert will be
contirued with the use of the DAC camera.
The following indications can be used to determine the failore of the Yolf-course™ rmicro-
switiches:

® Refer to applicable paragraph uoder functional e 3.5.2.6.7.2.3.2.

Reference documents 2, 4, and 9.
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SAL Pressure Gagn

There la 8 mechanical interface betwaen the bumpers and the 8A, Tho bumpors are
mountod to the OWS forward compartment floor and provide longitudinal and lateral
support to the BA and AMS ansembly mounted on the AL, ihe )oterface prevents
the BA from boelng accidentally loaded by tha crew members pushing off the 8-183/
8-019 atructural arrangament,

There ia no direct intarface betweon the Antiesolar SAL vacuum source snd the §A
{site Find Letter A}, A flexible hoso Ja used to ovacuate the SA and the flim storage
coptalner, An environmenial interface in established when the vacuum hose i
socured to the BA and film atorage container,

There is a mechanical intarfaco with the film storage container, the fil:i, wa=vousel,
and the film blank door, 'Thero }s an environmental interface with the film vault
when the film {8 stowed or removed,

"

The 16mm DAC film and magarine have a Ical and envir tal interf)

with CM, The film ard the magazine are stowed in the CM during launch roturn and
resupply, Furthermore, these itoms are loaded into the DAC which, in turn, s
attached to the SA, It is necessary to store the film undor certain environmental
conditions, The 10320 film in not readily affected by humidity, but the temporature
in the stowage araa should not be allowed to sxcueed 80 °F,

The DAC hody has a mechanical Interface with the SA, The DAC is attached to the
SA 0 that photographic data can be acquired, The DAC also has an electrieal intese
face with the S5A throngh the DAC power and timing cable, This cable allows ths, 8A
to provide the DAG with power and commands for taking photographic exposures of
the starfields as a matter of record, Tha cable has a microdot connector; and the
other end of this cable has a branch so that {t can mate with the DAC power and
remote control connactors,

There are slectrical Jiterfaces among the QWS panel 544, the 5183 power, and data
cables, Power and tplemetry are distributed from Panel 544 and further routad to
BA Panel 546 for sluctro-mechanical operation, The cables have a zero~g connector
to mate with Panel 544,

Thore i an slectrical intprface betwaen the AM Datna System and the S-183 Spectro-
graph, However, the 5-183 Data Cable does tle jnto QWS Panol 544 and thon back to
the AM Data System, Telemetry measurement oignals are routed through the cabling
from the SA, stored, and then transmitted through the AM Data System,

§-019 AMS has a mochanical interface with the §-183 5A. Ths AMS provides 5-183
with the capabitity to view the starfield and obtain the deslred experiment pointing
and alignment,

hani

The fllm storage container and {ilm carrousecl have a 1 and anvi tal
inter{ace with the CM, The film storage container with the film carxousel and the
16mm DAG film and the magazine are stowed in the CM locker during launch, return,
and resupply, 1f Expariment 5.183 is performad durlng Mission SL-2, the film {s
stowad in the OWS film vault at launch ind returned in CM, Since the SC-5 fiim is
highly sensitive to changes of temparature and humidity it {s necessary that certain
environmental conditions bu met for sttwage purposss, The temperature and
relatiye humidity leyvels of the stowage locker should be maintained at 80 *F and

45 +15%, respectively, at all times,

FIGURE N-2. EXPERIMENT S-183, ULTRAVIOLET PANORAMA INTERFACE BLOCK DIAGRAM
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SECTION IV,

EXPERIMENT $-183, ULTRAVIOLET PANORAMA DATA
REQUIREMENTS SUMMARY
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TABLE N-11.

EXPERIMENT S-183, ULTRAVIOLET PANCRAMA DATA REQUIREMENTS SUMMARY

Range and Di

Tea ry ASsig;

Measurement Name of Variable Mea: t N Chansel Data Retura Daza Time Remarks
Astronaut Voice Comments and
Recording
® Starfield number 1 to24 N/A NifA Intern “tent Real
® Exposure time 20 to 1260 sec N/A NJA Interiacttent Reai
e Time of exposure sequence - N
initiation ¥ o N/A N/a NFA Intermittent Real
-} ® Film Plate Number 1to 35 N/A NJa Intermittent Real
¢ Data Acquisition Camera TBD N/A pF 7% Intermittent Real
® Mirror:
~-Tilt setting 0 to 20° NJ/A RIA Intermittent Real
~-Rotation setting 0 to 360°* N/A NJ& Intermittent Real
® Onboard TV {OWS) TBD N/A NfA Intermittent Realfall
® Shutter Open 0 to 5 Vdc K70005183 WP1I1BIOHAI4HKSS Event RealfAll
WP1Bl05A31I2KES
e Film Plate in Focal Plane 0 to 5 Vde K70015183 WP1B105AIERKS3 Evert Real{An
WP1B105AG4HKES
® Film Plaie Return to Carrousel 0 to 5 Vdc K70025182 WP1B105A22HKS4 Event Real/All
WP1B105AORHKES
& Onboard Timing (GMT) TBD K502-512 WPIAIZHAADIOT Event Real
WPlAGI5A03DI07
WP1A046A03D107
WPL1AO414A03D107
® Voltage: PDCS, OWS Bus No. 1 0 to 35 Vde M7002-440 WP1B050AZILRE05 Analog Real
(Housekeeping)
® Voltage: PDCS, OWS Bus No. 2 0 to 35 Vdc M7003-440 WPIBO10AZILR05 Analog Real
(Housekeeping)
& Current: PDCS, OWS Bus No. 1 Otol40 A M?7004-440 WP1BO72A0THES3 Analog Real
{Housekeeping}
® Current: PDCS, OWS Bus No. 2 0 to 140 A MT065.440 WP1B034A01HD41 Analer Real
{Hsusekeepingd
® Voltage: Instrument, BUS B 0to 6.5 Vde M522.514 WPIB13IYAS..TO% Analog Real
AM {Housexeejirng)
¢ Log Book N/A N/A NJA N/A N/A TBD




SECTION V.

EXPERIMENT S-183, ULTRAVIOLET PANORAMA DATA
REQUEST FORMS
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Page 1 of .2 .. .

BRF Control No, Date
DATA REQUEST FORM |
Skylab Progrom Exp/Sys No, Revision
ASTN-SDI/OWS/S-183

Mission Period of Interest Op. Heed Date Rev Date
SL-3/SL-4 Flight/Experiment Manned

Reguest Contact ‘ Data Recipient . ?2'5171&11
Name E. Flemchman Name W. R. Bock Time
Drgonixation MSFC, PM-MO-I Addrass MSFC, S&E-~-ASTN-SDF Qty
Phone 205-453-3657 Phone 205-453-3810 1

Heference Documents LR D): O-1843, unnumbered, undated; RF P: MS5GC-03625, 9=27-71
MRD Content

Detailed Requirements:

The Payload Integratien Section (S&E-ASTN-SDI) requires the capability to monitor the

S5~183 Ultraviolet Pancrama event data, The event data are needed when the experiment
is operated during each cycle. An experiment cycle is approximately 40 min maximum
duration,

A GMT tag correlation is needed for the experiment when it is initialized start and
should be depicted on a CRT display or strip chart recorder with the capability of
providing a hard copy to the user,

Comments & Explanation:

These data will be used to measure and evaluate the experiment carrier interfaces so
that the Skylab mission evaluation reporting requirements can be fulfilled, (See
OMSF Program Directive 55, M-D ML 3200, 138, 5-71.)

Originator " Integrator

Name W. A. Clarke Name . R. Riquelr‘ny
Orgonlzation rgonization o
0w MSFC, S&R-ASTN-SDI Orgon %%F%Bn T SOK
Vslgnomm Date Signaturo Dote

" Request Aproval implemanting Agency
Nome H. Golden Nome
Orgonization MSFC’ PM-MO-I QOrgonixzation
Phone 205-453-3735 Phono :
Signature . Date Signature Date

MSFC « Form 65 (October 1970) .

N-38



l;cgo b Of B,

DRF Control No,

Exp/
A

evision

s No.
TN-SDI/OWS/S~183

|’bm

Detail ed Requirements:

MEASUREMENT NO,

K7000 S183
K7001 5183
K7002 S183 -

K502-512

MEASUREMENT NAME

" ‘Shutter Open
Film .plate in Focal Plane
Film Plate Retura to Carousel

On-board Timing (GMT)

‘MSFC « Form 65-1 (October 1970)
l’
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Page 1 of 1

DRF Control No, Date
DATA REQUEST FORM 2~14-72
Skylab Program EXP/SYS o, Revision
ASTN SDI/OWS/S-183 _
Mission Period of Interest Op. Need Date Rev Date
SL-3/S1.-4 Flight/ Experiment Manned
Request Contact Data Recipient Date Req
- Real/All
Name E. Fleischman Name W. R. Bock Time
Organization MSFC, PM-MO-I Address MSFC, S&E-ASTN-SDF Qty
Phone 205-453-3657 Phone  205-453-3810 1

Referance Documents

MRD Content

Detailed Requirements:
Voice loop of Astronaut comments concerning Experiment S-183 set-up, operation,

observation, and termination procedures and task compliance are needed.

On-poard TV, located in the OWS, ié required to record S-183 experiment equipment
set-up and disassembly from the anti-solar SAL.

Comnients & Explanation:

The data will be used to measure and evaluate the integrity of experiment/carrier
interfaces so that the Skylab mission evaluating requirements can be fulfilled (See
OMSF program directive 35. M-D ML 3200, 138.5-71,)

Originator , Integrator
Name W. A, Clarke Name J. R. Riquelmy
Organlzation MSFC, S&E-ASTN-SDI Organization MSFC, S&E-ASTN-SDF
Phone 205-453-3811 Phono 205-453-3810
Signaturo Date Signature Date
Request Aproval implementing Agency
Nome H. Golden Namo
Orgonization MSFE PM-MO-I Orgonization
phone 205-453-3735 phone
Signature Date Signature _ Date

MSFC - Form 65 (Octaber 1970)
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Page 1 of 1 _

- DRF Control No. Date
DATA REQUEST FORM | 2-14-72 |
Skylub Progrom Exp/Sys No, Revision ‘
_ ASTN-SDI/OWS/S-183 3
Mission Period of Interest Op. Need Date Rev Date
SL-3/SL-4 Flight/Experiment Manned
Request Contact Data Recipient Date Req
Mame E. Fleischman Naome W. R. Bock All Time
Organlzation MSFC, PM-MO-I Address MSFC, S&E~ASTN-SDI Qty
Phone 205-453-3657 Phone 205-453-3810 1

MRD Content

[Reference Documents ERD: S-183, Unnumbered, undated; RF P: MSC-03625, 9-27-71

mission,

experiment activities.

Detailed Requirements:
Voice transcripts of astronaut comments are needed from MSC for all S-183
The transcript should be made available to S&E-ASTN-SDI

as soon as possible after the experiment start-up.

One copy of the Astronaut Log is needed after the completion of the SL-3/SL-4

Comments & Explaonation:

These data will be used to measure and evaluate the integrity of experiment/carrier .
interfaces so that the Skylab Mission Evaluating Requirements can be fulfilled (See

OMSF Program Directive 35, M-D ML3200, 138, 5-71).

Originator Integrator

Name W. A, Clarke Name J. R. Riquelmy
Organization MSFC, S&E-ASTN-SDI Organization NMSIFC, S&E-ASTN-SDF
Phone 205-453-3811 Phono 205-453-3810
Signature Date Signature Dcte

- Reguest Aproval Implementing Agency
Nome H, Golden Nome
Organization MSFC, PM-MO-I Orgonization
phone 205-453-3735 Phonea
Siguature v Date Signature Date
MSFC » Foem 65 (October 1970) N-41
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Page 1 of _2___

DRF Control No.

ﬁau

DATA REQUEST FORM | 2-14-72
Skylab Progrom Exp/Sys No, Revision
ASTN-SDI/OWS/S-183
Mission Period of Interest Op. Need Date Rev Date
SL-3/SL-4 Flight/Experiment Manned -
Request Contact Data Recipient Date Req
Name . i % . . . i
Orgonia stion MSEG, BMoTO-1 Nome VSFC, BEB - ASTN-SDF cﬁyeal Time
Phone 205-453-3657 Phone 205-453~3810

[ Reference Documents

ERD: §~183, unnumbered, undated; R} P: M5C-0362b, 9-27-71

MRD Content

Detailed Requirements:
The S&E~-ASTN-SD] section needs to assess the level of the OWS Bus 1 and 2 voltage
The voltage and current levels are needed

10 min before and after the start of the S-183 experiment,

and current for the S-183 experiment.

The voltage and current levels should be displayed as analog data on a CRT for real
time application, and on a strip chart recorder as a 4020 plot for all time application.

Capability of providing a haxd copy of the data presented on the CRT along with its
asgociated GMT should be ruade available to the user.

Comments & Explanation:
This data will be used to measure and evaluate the integrity of expenment/carrler

interfaces so that Skylab Mission Evaluation reporting requirements can be fulfilled
(See OMSF Program Directive 35, M-D MC 3200-138, 5-71).

Originator Integrator
Nome W. A, Clarke Noma J. R. R1 uelm
Organizatlon MSFC S&E~ASTN-SDI ] Organization MSFC E A TN- SDF
Phane 205-453-3811. Pheno 205- 943°38
Signature Date Signature Date
“Request Aproval implementing Agency
Name H. Golden Nome
Orgonization MSFC, PM-MO-I Orgoni zation
Phone 205-453-3735 pPhono
Stgnature Date Signaturo Date

MSFC - Form 65 (October 1970)

N-42
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Page 2. 0of .2

DRF Control No. Exp/Sys No. ' Revision Date
ASTN-SDI/OWE/S-183

Detoiled Requirements:

MEASUREMENT NO, MEASUREMENT NAME
MT7002-440 (Housekeeping) Voltage-PDCS, OWS Bus No, 1
MT7003-440 (Housekeeping) Voltage-PDCS, OWS Bus No, 2
M7004-440 (Housekeeping) Current-PDCS, OWS Bus No. 1
M7005-440 (Housekeeping) Current-PDCS, OWS Bus No, 2
Mb522-514 (Housekeeping) Voltage-AM Instrument Bus B

MSFC - Form 65-1 (October 1970)
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Page ] of 2

DRF Control No.

Date
DATA REQUEST FORM | 12/2/171
Skylab Program Exp/Sys No, Revision
ASTN-SD/OWS/T020-034
Mission Period of Interest Op. Need Date Rev Date
SL-1/2, 3 & 4 Flt
Request Contact Data Recipient Date Req
Nome Name MI.‘. Wn R- BOCk
Organization Address S&E-ASTN-SDF Qty
hore S Alab 358
Phone Phos %5€'253-3§18ma 5812 1

Reference Document:

MRD Content

Detailed Requirements:

MOPS Format for Experiments T020, S183 and Proton Spectrometer

Provide MOPS format for the following parameters associated with experiment
T020 Foot-Controlled Maneuvering Unit and S183

Comments & Explanation:

Originator Integrator
Nome Mr. W. R. Bock Nome J. R. Riquelmy
Organizatlon MSFC /S&‘E-ASTN-SDF Organization S&E-ASTN-SDF
Phono 205-453-3810 Phone 205-453-3810

Signature Date Signature Date
Request Aproval Implementing Agency

Name Name

Qrgonization Organization

Phone Phone

Siguature Date Signature

Date

MSFC « Form 65 (October 1970)

N-44
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Page .2 of .2

DRF Control No, Exp/sﬁ No. Rgvhlon Date
ASTN-SD/OWS/T020-034 12/2/171

Detailed Requiremenis:
EXPERIMENT TO020

Meas, No, Title

D7111 436 PRESS, PCS, H/A Low Range Sens 1 !

D232 504 " Nz Supply Bottle 1
D233 504 " " " " 2
D235 503 ] t 1 " 4
D236 502 " 1 " " 5

EXPERIMENT 5183

K7000 5183 Shutter Open
K7001 5183 Film Plate in Focal Plane
K7002 5183 " " Returned to Carousel

PROTON SPECTROMETER

C0028 806 TEMP, Detector Head
C0029 806 " Electronic Package

K0021 806  Digital Word

MO0005 806 Total Dose Count Rate D
MO0006 806 Accidental Coincidence Dy/Dp Voltage

MSFC - Form 65-1 (October 1970)

N-45



SECTION VI,

EXPERIMENT S-183, ULTRAVIOLET PANORAMA
ENGINEERING CHANGE REQUESTS

N-46
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Engineering Change Requests for Experiment S-183 are N/A
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SECTION VII,

EXPERIMENT S-183, ULTRAVIOLET PANORAMA
EVALUATION SEQUENCE
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6r-N

Assignments

Mission:

® SL-2 and SL-3 or SL-4

Orbital Assemhly:
® OWS

Carriex:

® Y.ocated at Anti-solar SAL (-Z dynamic)
in the forward compartment c{ the OWS, at
OA Sta, No. 3019.555

Name

Dr. Georges Courtes
Mr. A. Magnon

Mr. Sam Walls

Mr. W. L. Howard
Miss M, J. Smith

Mr. W. R. Beck

Mr. K. S. Purushotham
Mr. A. A, Flowers
Mr. R. Lewthwaite

Bfr. Larry M. Hirsh

Crew:

® The PLT operates the SA

® The CDR or SPT will assist in experiment
setup and storage

Experiment:

TABLEN-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE(Sheet 1 of 11)

Conditions Requirements

Fuanctional Objectives:

® FO-1 thru FO-12 are to be accomplished
on SL-2 and SL-3 or SL-4 {refer to
functional item 3.1.2, Table N-I).

® Experiments S-063, M-071 and ATM are operating

during S-183 operation.
--Power: 28 Vdc wupplied by OWS Bus No. 1

—-Preparation Phase: TBD hr
~-Operation Phase: TBD hr
-~Termination Phase: TBD hr

Ground Support:

® Prelaunch: The S-183 Spectrograph is
Ppressurized to 14 psia GN, cover gas

® Post-lamnch: NjA

Experiment Evaluation Team - Key Personnel Locator

Responsibility
Principal Investigator (PI)
Experi Developer (ED)

MSFC Experiment Manager {EM)

S&E Integration Engineer {IE)

SkE Experiment Engineex (EE)

Technical Discipline Manager (TDM)
Experiment Evaluation Engineer (EEE}
Mission Operation Design Support (MODS)
Experiment Integration Engineer (EIE)

Flight Controller (FC)

Office Address. Symbol, and Telephone Number
Laboratoire d'Astronomie Spatisle du CRNS, Marscilles, France

French Government, France

MSFC, Bldg. 4201, PM-SL-DP, 205-453-3184

MSFC, Bldg. 4487, SKE-ASTR-GP, 205-453-0786

MSFC, Bldg. 4200, SXE-R-F, 205-453-1128

MSFC, Bldg. 4610, SkE-ASTN-SDF, 205-453.3810

Teledyne Brown Engineering Co., Huntsville, Alabama, ASD-SHI, 205-532-1561
Martin Marietta Corporation, Huntsville, Alabama 205-837-1820, ext. 305
Bendix Corporation, Denrs»- Colorado, 303-761-1163, ext. 3752

Philco Ford, MSC, Bldg. 30, Houstor, Texas, 483-4717



TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE {Sheet 2 of 11)

4 Data
Contingencies
R
S
i) 28 5
& & 610" Remarks
R et
"’
P-60 nun Experiment Evaluation Tearn manned and available. Coztact Experiment 5-183, Technical Discipline Marager, SKE-ASTN-SD: HOSC Teleptone No. TBD,
GMT 11:40 | Astronautics Laboratory Telephone No. 205-453-3810,
for SL-3;
el I 1 ! 1 . l
for SL-4. Reference: Skylab Flight Plan, SL-1/2 and SL.3 and SL-4, Samrary Timelines, MSC-03625, latest revision, and Skylab Experiment Operations
Handbook, Volume I: Experiment Operational Procedures, MSC.
1 i ]
P-10 min Commence experiment preparation {ground action).
GMT 12:30 T
for SL-3;
GMT 18:40
for SL-4.
P 1.0 Determine experiment statos.
1
P L1 Acquire angd eval the pers of the following measurements:
TBS |Voltage--PDCS, OWS H | C |Range: 0to 35 TBD PllAl
BusNo. 1 Vde
1 9
M7002-440 WP1BO50A21LHOS Read: 24to 35
Vée
TBS § Voltage--PDCS, OWS H | C jRange: Oto 35 TBD PllAl
‘Bus No. 2 Vic
M7003-440 WPI1BO10A21LH05 Range: 24 to 35
Vde
TBS 1} Voitage--AM Iasize- WP1B139A30LT08 | H | C JRange: G0 6.5
ment Bus B Vaec
*p- Preparation **F - Event ***C - Contiapoas R - Real Time
O - Cperations H - Housekeeping I -Intermitient N - NeariReal Time
T - Termination A - Anmalog D - Discrete A - ALl Time
L - Lift-off (Booster) D - Digital [Specilied mumber of times}

ASTN-72-1-0T (3= 72)
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TABLEN-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE {Sheet 3 of 11)

Data
Coutingencies
Return I Evaloation
R
<& > > eck *> &
S ° ~ S * o' * & <
S < s > ey > 0. . & o e
© < 28 2 5 S g R < 3 . <2
4’6’°° ) o“} '°°‘ & o & € c&txé\ &° 25 7 °é:,°' o B 2 & "}o' & & 6’6‘ Remarka
oqe y& & G 2 & P e/ & ’(&\& 53 & ‘}‘\ > & o
¥/ W ol 45 * 5% vk SN ¢ o
) Y
P =0min Commence experiment preparation {flight action).
GMT 12:40
for SL-3;
GMT 18:50
for SL-4
P 2.0 ‘Monitor and evaluate the experimert performance.
1 1
P 2.1 Prepare Anti-sclar SAL and performleak checks. P2iAl
P2lAZ
P21A3
P 2.2 Remove Experiment S-019 AMS from the storage contsiner. F2ZA1
1
2.3 Pressurize AMS equal to OWS. 1 P23Al
1
2.4 | Install AMS in the Anti.solar SAL. ; P2ial
, l P24AZ
P 2,5 Equalize the pressure of the Experiment S-183 SA to that of OWS interral atmosphere
while in the support fixture.
) 1 ¥ T 1
P 2.6 Install the Experi S-183 bumpers on OWS forward compartment floor grid
near Anti-solar SAL.
[ i i 1 1
P 2.7 Remove the Experiment S-183 SA from the support fixture and attach it on ths P27A1
Experiment S-019 AMS,
1 1 ] 1 1
P 2.8 Obtain the film storage container from the Hlm vaolt and equalize the container
Pressure to that of the OWS internal atmosphere.
1§ ¥ 1 L4
P 2.9 Install the DAC camera with 16émm film magazine on the SA.
* ** N "
P - Preparation E - Event C - Continnivas R - Real Time
O ~ Operations H ~ Housekeeping I ~Intermitite N - Near/Real Time
T -~ Termination A - Analog D - Discretr A - AR Time
L - Lift-off (Booster) D -~ Digital {Specitird number of times)

ASTN-72-1-0T (Jan 72)



TABLE N-111. EXPERIMENT 5-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE iSheet 4.of 11)

Data
Contingencies
Return Evaluation
R > )
Gl & 2 e
S <. & > <Y » é’vr:
PO &« < 5. & & ® 3
& @90 r’o‘b@f' ’0‘"&0‘ @9" 6‘:’& +F 0°¢\“°& Remarks
eSS S il b
i k]
P 2.10 Remove blank film door from the SA and restrain.
1 I
P 211 Remove the film carrousel from the film storage container and install it an the P2i1Al
SA by verifying for proper alignment. P211B1
K 1 1 1 i ]
P 2.12 Install the Blank film door on the £im stowage container and stow it in the OWS
film vault.
- 1 H 1 1 1
P 2.13 Verify SA control panel power switches are in off condition before installing cables.
1 . v 1 I 1
P 2.14 Install the power cable 40M32749 and the *n_trumentation czble 40M32750 between OWS panel
544 and the SA control panel. Connect the 13AC power and timing cable TBD to the SA.
= P 2,15 Ensure that the SA is not operating.
& {Panel lights should not be illuminated.)
~
TBS Shutter opex. E ] I |{Range: 0to5
Vdc
K70005183 WP1B105A14HK52 Read: 5 Vdc
WP1B105A31HK64
TBS | Film plate in focal E| I |Range: O0to5
plane. Vde M
K70015183 WP1BI105A18HKS3 Read: 5 Vdc
WP1B105A04HK65
TEE § M plate returned to E|I jRange: Oto5 ’
§ w.zousel. . Vde
K70025133 WP105A22HK54 Read: 5 Vdc
WP105A08PK66
O 1.0 C experi t operations. b
1 1 :
= NET T TR .
*p- Preparation “*E - Event C - Continuous TR - Besd Thae
O - Operations H - Housekeeping I - Intermittent N - NoayiRaad Time
T - Termination A - Anzlog D - Discrete & A Tuee
1, - Lift-off (Booster) D - Digital {Specified number of times)

ASTN-72-1-OT (Jan 72)
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TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE {Sheet 5-of 11)

Data
Contingencies
2
& ~
< & -
L s < g
& SO R &‘Pb“” Remarks
o < é:’/ R ‘D&é"' &
L) 1
0 1.1 Acquire status and evalunate the performance of the following measurements:
TBS Voltage--PDCS, OWS H | C |Range: 0to35 TBD PliAl
Bus No. 1 Vdc
M7002-440 ‘WPIBO5S0AZ1LHO5 Reads 24 == 15
Vde
TBS Cezrent--PDCS, OWS H | C | Range: 0fo Pl1Al
Bus No. 1 140 A
M7004-440 WP1B074A09HEA3 Read: 0to
140 A
0 1.2 Evaluate the Anti-zolar SAL according to operating procedures.
-
0 1.3 Open Anti-solar SAL door.
B . A
O 1.4 Deploy Experiment 5-019 AMS and secure. O14A1
- 1 ]
O 1.5 Activate Experiment S-183 SA Control Panel {Power Onj. 0154a1
1 1
O. 1.5.1 | Filmplate indicator lamp is on.
1
O 1.5.2 | Reticle Iamp is on.
I
0 1.6 Rotate AMS tilt and rotation knobs and acquire appropriate starfield. 0l6Al
i 1 1 I 1]

,P <~ Preparation
O - Operations
T - Termination
L - Lift-off (Booster}

ASTN-72-1-OT (Jan 72)

**
E - Event
"H -~ Housekeeping
A - Analog
D - Digital

C - Continuous
I - Intermittent
D - Discrete
{Specified number of times)

R - Real Time
N - Near/Real Time
A - All Time
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TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANDRAMA EVALUATION SEQUENCE (Sheet 6 of 11)

Data
I . Contingencies
Evaluation
* )
é"é‘ o P 5 < > *‘** o‘fi *
£ > © o & &F
R4 o '&b‘}% 6}"‘0 & ‘b& &'} &'5‘* C’o&\&éo Remarks
XA S L3S < e
C 1.7 Oéerate Zero/Reset switch to manually advance the film carrousel until 01 appears an the film O17AY
plate counter. O17A2
i 1 1 ! 1 1
O 1.8 Set the exposure sequence switches (3) to the appropriate settings {observe that the lamps axe 018A1
illuminated) and toggle the Sequence switch to the START position. 01842
! i T S 1
1.9 Record the necessary data reguired for the experiment in the logbook and/or voice.
1 1 1 ]
1.10 Verify the exposure sequence completion {lamps will go oif). 011041
0110A2Z
O 1.10.1] Verify shutter open.
TBS E I {Range: Oor § TBD 0O1101A1
Vde 01101B1
0O1101B2
K7000S183 WP1B105A14HKS52 Read: 0 Vdc
‘WP1B105A31HKé64 after 38.75 sec
for x, thruxy
Typical K70005183 Measurement:
Notes: Exposure | Setting No. { Duration of Shutter Open {sec) ’
= K7000 S183 ® Constant a is a time span of 38, 75 sec. 1 20
i X3» X2 x 2 80
2z a or Xy 3 160
E’.; 5 - closed 1 160
o 2 300
E . Shutter Position 2 3 620
a 0 1 1 lO L‘ — open 1 620
- . 10 20 0
@ GMT 04 = z a0
TBD Duration (sec) :

*
P - Preparation
O - Operatiors
T - Termination

. “L - Lift-off (Booster)

ASTN-72-1-0T (Jan 72)

E=3 N
C - Contingous
I - Intermittent
D - Discrete
{Specified number cf times)

**
E - Event
"H - Housekesping
A - Analog
D - Digital

R - Real Time
N . Near/Real Time
A - All Time
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TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE 1{Sheet 7 of 11)

ASTN-72-1-0T (Jan 72)

Data
Contingencies
Return r Evaluation i
A
~ 2* . eck o <
3, &0 » ¥ > o0 Y > 03 &
o o ) Ea S o S o o
xa&ti"ﬁ?& s 5% &"9:1’& 4~\‘. & é’r}é“} 4"# = Remarks
e o8& 55
SO S S TS ' S < "
L) .
O 1l.10.2 Verify film plate in focal plane.}
TBS Film plate in focal plane. E ]I |Range: Dor5 TBD Ol102a1
: Vde 01102B1
: 01102C1
K70015183 WP1B105A18HKS3 Read: 0Vdce
‘Wr1Bl05A04HK65 after 7.5 sec for]
b2
Typical K70015183 Measurement:
1 1
o
o
Z ;I_x ¥ ®
o5 no Film in Focal Plane
F-E Function Duration (sec)
~ Film Plate in Focal Plane -
[N 7.50
X VR WU S Ty - yes y | varies from 52.50 to 129250
= & 10 20 30 40
v GMT
TBD Duration (sec)
*p- Preparation ":E - Event < - Continuous R - Real Time
O - Operations H - Housekeeping 1 - Intermittent N - Near/Real Time
T - Termination A -~ Analog D - Discrete A - All Time
L - Lift-off (Booster) D - Digital {Specified number of times)




TABLE N-111. EXPER!MENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE (Sheet 8 of 11}

Data
Contingencies
Return l Evalpation
Q x X
5\" & = 9* ° eck ’." 095 <
Lo < & 2 &3 & S > & 2 5 ¥ ¥
iy e < < £ & o> S c S W0 ‘,‘9 o o Y )
z.“y@"e GO‘bé"b 96";‘ ¢°'\;<5°&b§~€ \&&oé"é;aé\o & a’oo @;c":\o“ / f:&""o ‘gw‘} d@‘} &9‘* 0°& < Remarks
2
R g WL S p* O oy s T NS <+ %
: L] : Y
O 1.10.3 Verify film plate returned to magazine.
1
TBS Film plate returned to magazina. E I {Range: Oor5 TBD 0110IB1
Vdc 0Ol1102A1Y
’ K70025183 WP1B105A22HK 54 Read: 5 Vde
WP1Bl105A08HK66 after 67.50 sec
for the duration
of e
Typical K70025183 Measurement:
P I )
o
g K7002 5183 Film Plate in Carrousel
— z -
? ; 5 © yes Functinn Duration {(sec)
wn
=N E e 8.75
o Film Plate Returned to Magazi
: ° agazine z varies from 67.50 to 1307. 50
1 i 1 3
£ 0 — no
P 10 20 30 40
v GMT
TBD Duration (sec)
RN *QL'
*p . Preparation **E . Event C - Continuous R - Keal Time
O - Operations H - Housekeeping I - Intermittent N - Near/Real Time
T - Termination A - Analog D - Discrete A - All Time
.L - Lift.off (Booster) D - Digital {Specified number of timas)

ASTN-7221-0T (Jan 72)




TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE {Sheet 9 of 11}

Data
Contingencies
Return
R
& x
o &
> < & >
20 & £ 5 <% )
& & J c,°‘bé° J 9‘;9"' d;on a‘}{? & Remarks
ot St FFE S <°
L) L]
1.10.4 Telemetry Composite of Spectrograph Assembly
. - K7000 S183
o Xy, X3,
z a or x g+
)= closed Exposure | Setting No. | Duration of Shutter Open {sec)
ot
s 1 20
i Shutter Position x, 2 80
5 1 L 1 3 160
g0 open
%. GMT . 10 20 30 40 1 160
TBD Duration (s : =, 2 300
fon (sec) -ite-g 3 620
é LK?OOI S183 1 620
= z b y E'S 2 910
w 25 no 3 1260
B .
ke - N _e
o Film Plate in Focal Plane Function Dt(!- 3‘3011 R ks
3 0 Ll 1 1 2 "/ ) sec,
RN 10 20 30 40 Yes a 38.75 Constant time span. Tke shutter cpens
« GMT ° 38.75 sec after the cycle has begun.
THED Duration (sec) .
£ = b Time required for the film plate to travel
- 750 |, N
- K7002 S183 rom the magazine to the focal plane.
>
~- z e < 31.25 The shutter opens 31.25 sec after the film
25F yes ° plate has arrived at the focal plane.
=1
1 Film Plate Returned a 1.25 { The film plate will leave focal plare after
2 to Magazine approx | the closure of the shutter.
£0 lll) 2'0 3'0 H no e 8.75 | Time required for the magazine to advance.
© GMT £ 750 Time required for the film plate to sravel
TBD Duration (sec) b from focal plane 1o the carrousel.
¥y varies Duration of stay of film plate in the focal
from Plane.
52.50 to
1292.50
" z varies Time required for the film plate to travel
from from the carrousel to focal plane and back
- 67.50 to | to carrousel.
1307. 50
) R
'P ~ Preparation “E - Event. C ~ Continuousn R - Real Time
O - Qperations H - Housekeeping I - Intermittent N - Near/Real Time
T - Terminaticn A - Analog D - Discrete A - Al Time
L - Lift-off (Booster) D - Digital {Specified number of times)

ASTN-72-1-0T (Jan 72)
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TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE (Sheet 10 of 11

Data
. Return - L Evaluation Contingencies
(2 X N
G & > £ ° / eck * <~
L& < & g S & * /& D S Y =¥ &
O < o < 2 £ g e F '3 Ry ) b Iy R
S S RV i £ 357 & S LT 5 Remarks
< S &
R W T ST S T & 2T < "
L4 L)
o 1.11 Partial SA control panel deactivation. 01841
I ' O18A2
© 1.11.1 | Return Sequence Switch to standby position.
| 1 H
O 1.11.2 | Set exposure switches (3) to zero position.
1 ¥
O 1.11.3] Turn reticle light switch to off position.
i i
O 1l.12 Mamually advance film carxousel for removal. 017A1
‘ : l - o17a2
0 1.14 Turn power switch to off position.
] t
O 1.15 Usnlock the AMS tilt and rotation knob locks. Set the tilt and rotation indicators to 000.0. O115A1
) L} 1 1 1 ]
O 1.16 Unlock AMS mirror extension knob and fully retract the mirror. O1l16A1
i i i t 1
0 1.17 Close, lock, and repressurize SAL door; check integrity of seals using 0117A1
. 0O1174a2
SAL: operatix,, procedures. l l I
1
Note: )
® If a starfield target i® to be photographed in the next orbit, repeat Steps O 1.0 thru O 1.17,
® 1f the experiment has to be terminated, follow Steps T 1.0tz T 1.8.
: i .
T 1.0 Commence Experiment Termination l l l
1 .
1.1 Remove Power, Data, DAG Power and timing Cable {rom the experiment and stow,
) 4 1 1 1 1
T 1.2 Obtain the film Storage Container and the blank fitm door from the OWS film vault and restrain,|

'P - Preparation
O - Operations
T - Termination
1, - Lift-off (Booster)

T N
R - Real Time
N- Near/Real Time
A - A}l Time

***c - Contiguous
I - Intermittent
D - Discrete
(Specified number of times)

**E - Event
H - Housekeeping
A - Analog
D - Digital

ASTN-72-1-07 (Jan 72)
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TABLE N-111. EXPERIMENT S-183, ULTRAVIOLET PANORAMA EVALUATION SEQUENCE {Sheet 11 of 11)

Data
Contingencies
& &
& < <~
2° & e < © <
& * ¢,°‘b<s° ) 9"04\"‘ 4:‘00 > Remarks
o R 4& & S
1 3
T 1.3 Remove the film carrousel from the SA and install blank film door. l
1 1 ] 1 ] b
T 1.4 “Install the film carrousel in film storage and stow in the OWS film vault.
1 1 1 1
T 1.5 Remove filmn magazire from DAC and stow in the film vault,
]
T 1.6 Remove DAC and stow. '
]
T 1.7 Remove S-183 SA from S-019 AMS and stow it on the sapport fixture.
K ] 1 1] )
T 1.8 Remove 5-019 AMS from the SAL, install front and rear covers, and evacuate tlie AMS.
1 1 1] 1
T 1.9 Stow Experinient 5-019 in the storage container and secure.

ASTN-72-1-0T (Jan 72)

'P - Preparation - s“Z‘FJ - Event C - Continucus R ~ Real Time
O - Operations H - Housekeeping 1 - Intermittent N - Near/Real Time
T - Termination A - Analog D - Discrete A - AY Time
L - Lift-off (Booster) D - Digital {Specified number of times)




SECTION WVIII,

EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION
AND CONTINGENCY PLAN OUTLINE
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TABLEN-IV EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION AND CONTINGENCY PLAN OUTLINE - EXPERIMENT PREPARATION {P) {Sheet 1 of 2)

Operation
[Step Numbex

Experiment/Crew Tasks

Possible Malfunction

Contingency Plan

Remarks
{malfunctions,corrections,results)

P 1.1

P 2.2

P 2.3

P 2.4

Acquire status and evaluate the
performance of the following
measurements.

Prepare Anti-solar SAT, and per-
form leak checks.

Remove Experiment S-019 AMS
from the storage container.

Pressurize AMS equal to pressure
of OWS.

Install the AMS in the Anti-solar
SAL.

Remove Experiment S-183 SA from
the support fixture and install it

PllA OWS Bes voltage decreasing
to 24 Vdc.

P21A SAL door leaks.

PZ2A Container lid will not open.

P23A Seaton-Wilson Valve is
inoperative and cannot permit
pressurization of AMS,

P24A Interfaces will not align
properly, and SAL lock will not
function,

P27A Interfaces will not align
properly, and AMS lock will not

P11A1 No contingency planned as long
as OWS Bus voltage is 28:2! Vde., If the

Bus voltage drops below 24 Vdc, do not
begin the experiment.

P21A1 Verify SAL vent valve closed.

P21A2 Evacuate SAL aad recycle the
door.

P21A3 If the SAL door leakage Tate
exceeds TBD, do not conduct the ex-
reriment.

P22A1 Use portable astronaut tool to
force the latches to release and/or the
top to open.

P23A1 Use portable astronaut tool to
crack the end cover of AMS until the
AMS is repressurized.

P2441 Remove S-019 AMS, and ex-
amine the sealing surfaces for con-
tamination and/or warpage. If found
to be contaminated, clean the surface,
zeplace the seals, and reinstall the
AMS in the SAL. If warped, install the
AMS in the SAT..and check for exces-
sive leakage. If the leakage rate ex-
ceeds TBD rate, close the SAL door,
remove the AMS, and terminate the
experiment.

P24AZ If it is impossible to secure the
AMS in the SAL, terminate the experi-
ment.

P27A1 Remove the SA from the AMS,
and examine the sealing surfaces for

ASTN-OT-7 (Feb. 72)
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TABLE N-1V. EXPERIMENT S-183, ULTR

AVIOLET PANORAMA MALFUNCTION AND CONTINGENCY PLAN OUTLINE - EXPERIMENT PREPARATION (P) (Sheet 2 of 2)

the film storage container and in-
stall it on the SA by verifying for

‘proper alignment and securing.

properly.

P2118B Carrousel will not lock in
position.

from the SA. Examine the seals for
any damage. If damaged, replace the
seals, and reinstall the carrousel.
P211B1 Remove the carrousel from
the SA, verify for proper alignment
mark on both the SA and the film car-
rousel, reinstall it on the SA, and
lock. If the carrousel cannot be re-
installed and locked, terminate the
experiment.

Operation - . a1 - < Remarks
Step Number Experiment/Crew Tasks Possible Malfunction Gontingency Plan {malfanctions,corrections,Tesults)
P 2.7 on the Experiment S-019 AMS. function. any damage. If found damaged, Te-
‘{Concluded) place the seals, and reinstall the SA
on the AMS.
P 2.11 Remove the film carrousel from P211A Interfaces will not align P211A1 Remove the film carrousel

ASTN-OT-T7 {Feb. 72)
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TABLE N-V.

EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION ANDi CONTINGENCY PLAN OUTLINE - EXPERIMENT OPERATION (0) {Sheet 1 of 3)

Operation
tep Number

Experiment/Crew Tasks

Possible Malfunction

Contingency Plan

Remarks
{malfunctions,corrections, results)

O 1.6

O 1.7

O 1.10

Deploy Experiment $S-019 AMS
and secur=.

Activate Experiment S-183 SA
Control Panel (POWER ON).

Rotate AMS tilt and rotation knobs
and acquire appropriate starfield.

Operate zero/reset switch to
manually advance the film
carrousel until 01 appears on the
film plate counter.

Set the exposure switches (3) to the
appropriate settings (observe that
the lamps are illuminated), and
toggle the sequence switch to the
start position.

Verify the exposure sequence
completion {lamps will go off).

Ol4A Mirror will not extend and
deploy.

O15A Film plate indicator lamp
and reticle Iamp not illuminated.

O16A Mirror will not tilt or
rotate. -

O17A Magazine does nct wévance.

O18A Open circuit; the exposure
switch is shorted to ground.

0O18B Exposures with time
inconsistencies.

0O110A Lights may not go off
because of a possible incompletion
of a sequence.

Ol14A1 Experiment 5-183 cannot be
performed and must be terminated.

O15A1 Check S5-183 power catle for
Pproper connection. If found to be
loose, secure properly, and contime
the experiment. If the cable is found
to be defective, replace it with Expexi-]
ment T-027/S-073 power cable.

O16A1 If the mirror tilt and rotation

hanism is ja d in the 500.0
position, retract the mirror into the
SAL, close SAL, and terminate the
experiment.

017A1 Recycle the zero/reset switch.
If the magazine advances, continue

with the S-183 experiment in a nominal
fashion.

O17A2 If the magazine fails to advance|
the SA cannot be operated; however,
the experiment is continued using the
DAC. ’

O18A1 First verify the zero/reset
switch to normal position. Operate thd
sequence switch to STANDBY. Re-

cycle the suspected exposure switches
several times in all positions. Set the
exposure switch to the desired position
and contimue with experiment.

O18Bl Same as above.
O110A1 Rotate the suspec . exposure

switches several times, then set them
to the desired position.

ASTN-OT-8 (Feb. 72)
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TABLE N-V. EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION AND CONTINGENCY PLAN OUTLINE-

EXPERIMENT OPERATION (0)

{Sheet 2 of 3)
Operation Experiment/Crew Tasks Possible Malfunction Coutingency Plan Remarks
tep Number {malfunctions,correcticns,results)
O 1.1¢ JO110B Exposure lamps flickered | O110B1 No crew action. However,
{Concluded) because of a possible power note that there are three additional
interception. film plates.
O110A2 The film plate might be
jammed in the transport mechanism.
Remove the magazine and extract the
film plate. Reinstall the magazine and
continue with experiment.

O 1.10.1] Verify shutter open or closed. O1101A Shutter motor circuit O1101A1 Manually open the shutter and
burned out. continue with experiment.

011018 Shutter stuck closed. 01101B1 Set the zero/reset until the
counter reads 36. Set the zerofreset
switch to normal, retract AMS mirror
into the SAL, close the SAL door, re-
pressurize SAL, and remove the film
carrousel. Open the shutter manually,
reinstall the film carrousel and
continue with experiment.

01101C Shutter stays open. O1101C1 Tontinue the experiment in
degraded mode.

O 1.10.2] Verify film plate in focal plane. 01102A Film plate may be O11062A1 Close the SAL; remove the
jammed during transit between film carrousel. Remove the jammed
focal plane and the magazine. film plate from the SA, reinstall the

carrousel, and contirue with experi-
- ment.

01102B Possible failure of ©O1102B1 Continue experiment using

stepper motor. DAC camera.

01102C Possible jamming of 01102C1 Refer to contingency plan

film transport mechanisim gears. 0Ol102A1.

0O 1.15 Unlock the AMS tilt and rotation O115A Mirror tilt and rotation O115A1 The mirror cannot be re-

] knoblocke. Set the tiltand mechanism is jammed. tracted to other than 000.0 position.
Totation indicators to 000.0. Hence, jettison the mirror mechanism
and terminate the experiment

ASTN-OT-8 {Feb. 72)
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TABLE N-V. EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION AND CONTINGENCY PLAN QUTLINE - EXPERIMENT OPERATION (0) {Sheet 3 of 3)
Stoef) eNri:‘::r Experiment/Crew Tasks Possible Mal;'unction Contingency Plan {malf: tioni::xru:elgionz,%e sults)
O 1.16 ‘Unlock AMS extension knob and O116A Mirror is jammed in O116A1 Jettison the mirror
fully retract the mirror. extended position and cannot be mechanism, and close the SAL door.
retracted.
O 1.17 Close, lock, and repressurize SAL

door, and check the integrity of
seals using SAL operating proce-
dures.

O117A SAL door leaks.

O117A1 Verify SAL. vent valve closed.

0117A2 Evactate SAL and recycle
the doorx.

Note: If the SAL door leakage rate
exceeds TBD, $-183 5A and
$-019 AMS mmst not be
removed from SAL.

ASTN-OT-8 {Feb. 72)
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TABLE N-VI. EXPERIMENT S-183, ULTRAVIOLET PANORAMA MALFUNCTION AND CONTINGENCY PLAN OUTLINE - EXPERIMENT TERMINATION (D

Operaticn
Step Number

Experiment/Crew Tasks

Possible Malfunction

Contingency Plan

Remarks

{malfunctions,corrections results)

P

o contingency plans are identified

for the termination section of the experiment at this time.

ASTN-OT-9 (Feb. 72)



SECTION IX.

EXPERIMENT $-153, ULTRAVIOLET PANORAMA
MALFUNCTION ANALYSES
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Malfunction Analyses for Experiment S-183 are TBS.

N-68

e e I

SR




SECTION X, CONCLUSIONS AND RECOMMENDATIONS

1. An analysis of the mechanical properties of the SC-5 film
reveals that a probability exists that the film could peel away from the
film plate and jam the film transport mechanism. The SC~5 film is
exposed to near-space vacuum conditions during experiment operations.
Outgassing of triacetate and cement could also have a deleterious
effect on other mechanical components internal to the S-183 SA, This
area is under investigation.

2, If a malfunction occurs in the electronic components--
specifically, in the logic circuit-~it may be difficult to determine the
particular component that has failed. However, it is possible to gen-
erate a complete timeline history of Measurement Numbers K7000 S183,
shutter open; K700]1 S183, film plate in focal plane; and K7002 S183,
film plate returned to carrousel. Further, it has been determined that
a complete logic timing diagram can be constructed to show how the
above event measurements are correlated to 2 analog and 47 event
internal circuit functions of the S-183 experiment.

3. The Data Requirements Surnmary lists only those S-183
experiment measurements that are considered sufficient to analyze the
experiment interfaces and assist in malfunction analysis.

4. No apparent Category I failures were found in this experi-
ment. However, an analysis of the electrical components reveals that
if the FC2 mainline power fuse fails, it constitutes a single-point
failure and will result in loss of the S-183 experiment. It is recommended
that a circuit breaker be installed in place of the £C2 fuse.

N-69
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