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L OMS Secondary TWC

At 94 + 19 + 16 GMT during the post OMS 2 gimbal check both left OMS secondary
pitch and yaw TUC failed the gimbal test. The post OMS 1 gimbal check had
shown no TVC problems.

Subsequent analysis showed that when the left OMS secondary was powered for
the gimbal check, a 30 AHP current spike was seen for 3 seconds. These
symptoms indicate that an electrical short existed in the left OMS secondary
TVC.

A decision was made to do no further troubleshooting on the left OMS secondary
TVC as long as the primary TUC was available and the left OMS engine therefore
usable. Also of concern was the automatic power up of the OMS TVC during the
postlanding OPS 9 main engine repositioning. Because an electrical short could
provide an ignition source if any flammable was present, it was decided to
preclude the automatic OMS power up. Turning "OFF" MDM FF2 precluded powering
up of the LOMS SEC TWC.

The left OHS secondary will be replaced prior to 515-7.

Recommendation:

Continue to perform OMS TVC gimbal checks following every OMS burn until the
TVC system demonstrates better reliability.

Failure to Set ET SEP Complete Flag

At 8 minutes 37 seconds after liftoff the automatie external tank separation
was initiated with all downfiring jets. Four seconds later four plus X jets
began firing and the downfiring jets stopped. The plus X translation

lasted 0.% seconds. The automatiec switch to MM104 did not oceur because

the required delta wvelocity (-4 FT/SEC) had not been attained in the 7 axis.
The erew manually selected MH1D4 and performed a 10 second plus X burn.

Anytime the THC is taken out of detent during the ET SEP seguence the automatic
sequence is inhibited. The data indicates the crew inadvertently took the

THC out-of-detent in the X-axis, and inhibited the automatic SEF burn at a
delta V of -2.28 FT/SEC in the Z axis.

PLT HSI Primary Miles

During the FCS checkout the crew reported the PLT's HSI primary miles hundreds
digit did not go barbercole at the appropriate time. It also did not go
barberpole upon being powersd down. No further reports were made regarding
the function of that digit although it did function correctly during the H5I
MI/LO test. At this time the malfunction is thought to be a sticky wheel or
failed BP drive coil.

COR HSI Glideslope

During the FCS checkout the CDR reported his glideslope indicator to read .Z
to .3 dots low during the low test, but correctly at other times. He also
indicated it read like the 5MS. The SMS HSI is not flight harduare and its
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behavior and failure modes may not be indicative of Flight hardware performance.
The test voltages going to the HSI are on telemetry and were of the correct
magnitude. No further reports were made by the crew regarding GS indicator
performance. The malfuncticn is thought to be with the H5I itself.

RPTA

The rudder peddles during FCS checkout indicated full deflection in_one
direction, but slightly less than full direction in the other. Telemetry

as well as onboard indications showed left rudder deflections of about 9
percent less than right rudder deflections. All six tranmsducers indicated

the output to be less than the 100 percent expected. The anomalous readings
could be due to some restriction to full rudder peddle movement. Checkout

at the Cape a T-18 hours showed right rudder at 100 percent and left rudder
at 96.80, which passes the Cape's 86 percent requirement for good RPTA output.
KSC plans to retest rudder pedal deflection.

MNon-Execution of PTI-11

An automatic inhibit of the entry program test impul maneuvers occurs if a PTI
is executed near or during a roll reversal. The specific requirement is

that the delta azimuth anglé has to be less than 13.9 degrees for 8.85 seconds
after the specific PTI window opens. The PTI-11 window opened at mach 9 with
a delta azimuth of 12.9 degrees. Prior to 3.85 seconds elapsing, the delta
azimuth angle exceeded the 13.9 degree limit and PTI-11 was inhibited.

COAS

£0AS performance during the STS-6 COAS calibrations was excellent. The
calibration accuracy and ease appeared to be enhanced by the crew's use of
the discrete rate/pulse rather than the pulse/pulse DAF option used on
previous flights. The narrow spread of the marks made at both the +X and
-7 stations, and the reduced time and effort to accomplish the ecalibrations
indicate that the discrete rate/pulse option should be baselined for
subsequent Flights.

Recommendations:

a. Update checklists with the discrete rate/pulse calibration technique.

b. Updates STS-7 COAS calibration vector 1-loads to reflect the OV-099
vector as determined on 5T7S-4.

Thrift

A large percentage of the near real-time thrift formats (NRT formats) were
unreadable. This hinders problem analysis and wastes money because the theift
format must be rerun. See enclosed hardopies. A DR is in work.

IMU 3 Bite
During entry an IMU 3 BITE/TENMP alert was issued. When the ground received
telemetry the cause of the alert was no longer present. 1MU 3 performed

nominally throughout the remainder of entry. Currently, awaiting thrift
data to further analyze the IMU 3 bite alert.
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star Tracker Self-Test

The real-time/near real-time ground evaluation of star tracker self-test was
not successful because the -7 tracker acquired the self-test star so late in
the cyecle that the data was valid for only a fraction of a second. We were
able to confirm that the angles were nominal using superthrift at 5 samples/
sec. This evaluation was accomplished 6 to 8 hours after the self-test--
long after star data had already confirmed good star data,

Recommendation:

Self-test should not be used as a routine daily tool for confirming that
trackers are good. Self-test should be scheduled before the first and the
last alignments. Additionally, self-tests should be done during flight

to aid in tracker evaluation if star data indicates a possible problem.

IMU Alignment Cancellations

The evening IMU alignment was cancelled on the second, third, and fourth
flight days. This was done in accordance with the established policy that
planned alignments can be cancelled as long as that alignment is not re-
quired by the rule pertaining to maintaining a maximum misalignment at entry
interface of .50, in case an emergency entry is required with no time to
perform an alignment. Ground computed delta argles between IMU's (supported by
star of opportunity data on the second and third days) indicated the worst
platform misalignment was under .2° at the evening alignment time. Assuming-
no major change in drift charascteristics the maximum expected error would be
under .4 by the next morning. If there were a significant change, the

2 improvement that could have been gained would probabably not be important
and the resetting of the RM thresholds would probably lead to an alarm during
the sleep period.

There are three primary reasons for cancelling an alignment when it can be
done safely:

a. Propellant savings
b. Timeline relief
c. Improved drift compensation data

Reasons a and b were not important this flight although there vas some interest
in gaining timeline relief in case the EVA had been extended. Reason o was
the deciding factor.

All three IMU's displayed very low drift rates after the initial rompensation.
The worst total misaligrment even after 24 houps of drift was .35°, IMU 3
was never more than .104° misaligned. These low drift rates were the

praduct of very good hardware and a continucus attitude profile {-ZLV). All
previous flights have demonstrated that a change of attitude profile (for
example: -7ZLV to tail sun) is accompanied by a change in drift rates. In
order to determine if there existed a small but constant remaining drift

rate it was necessary to permit the platforms to drift long enough to get

the individual torquing angles well away from the noise levels of the
alignment data,
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Recommendations:

Continue the practice of scheduling alignments twice per day with the option
to cancel based on small drifts or on star of opportunity alignments,

Payload Bay G-Level Test

The payload bay g-level test was initiated from -ZLV auto track into manual/norm
attitude hold with .19 deadband at which time DAP errors went to zero, and
immediately began cycling from one side of the deadband to the other with periods
of 2 sec to 10 sec from one side to the other (in each axis). There were some
cases that did not fit the rapid side to side pattern such as two successive
piteh firings on the same side of the deadband and occcasional longer periods
between deadband crossings caused by cross coupling, but generally each axes
returned to cycle pericds of 3 to 5 seconds. Universal plots show such a

scatter that it is difficult to determine if there was any change in firing

rates throughout the test, but the digital data from superthrift shows that

there is no clear trend toward settling out to less frequent firings. The
deadband limits were violated in roll frequently by 50 to 80 percent. The

other two axis began regular violation of limits by 20 to 40 percent after

about 2 minutes into the test. The vernier jet .01%db portion of the test

was entered with total DAP errors of over .1Y. After all axes had collasped

to .01° and for approximately the next one minute continuous violations of
deadband of 100 percent were obsered. Thereafter, there was a steady improvement

leading to a settled condition consisting of generally good control with occasional

deadband violations of 20 to 60 percent (about 3 per minute-sum of all axes).

The tail only norm .1% db test was initiated from the .01° db vernier fest with
very low rates. The first jet firing (PITCH) was 30 seconds into the test. A
little over one minute (and 5 more pitch firings) later the other two axes began
oscillating between deadband extremes. During the last one minute of the

test firing, frequency was about 7 per axis and deadbands were violated during
the last 10 seconds by about 30 percent. Control and firing frequency appeared
to be getting vorse.

Fuel usage did not match the predicted usage for the first two tests. For the

5 minute norm .19 db nese and tail test the S5FS model predicted 183 lbs, and
for this test plus the vernier test the SVDS predicted 162 lbs. {Separate
numbers were not available for the two tests from SVDS). Actual usage was

556 lbs. There is currently no explanation for the large difference between
predicted and actual. The SSFS predicted 154 1bs usage during the 20 minute vern
017 db test and actual usage was 40 lbs. For the 3 minute norm .19 db tail
only test the SSFS 77 1bs., the SYDS predicted 80 1bs., and an actual usage

was 50 lbs. It mustnbe noted, however, that because the previous control

mode was vernier .01 db (with .02 rate db) there were only 6 jet firings

during the first 1 minute 40 seconds and about 25 firings during the last

1 minute 15 seconds. MNeglecting the observation that the test appeared to still
be diverging at the end of the 3 minutes, it would be mare representative

of the propellant rate to divide the total by about 1.3 rather than the full

3 minutes. This yield an usage rate of 31 lbs per minute, comparing favorably

 with both model predictions.

Payload bay accelerometer data is not vet available to qualify the stress caused
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by primary jets, but crew reports indicate it was substantial. It seems
reasonable to assume that payloads requiring such precision im att hold

would likely be especially sensitive to the vibration, shock, and possible
Orbiter structural bending. While the vernier test shows that it is feasible
to get near ..01° deadband, users must not assume that this means

01" pointing accuracy. Immediately after an alignment the best that can be
expected from the IMU's in absolute pointing accuracy is i

Recommendation:

Unless a specific controllasble cause can be found for the high propellant usage
in_the first test and the regular deadband violations in all three tests, the
+1” primary and .01% vernier deadbands should not be considered operational.
Deadbands of .2° primary and .02° vernier can probably eontrol well enough to
stay within limits resulting in an actual deadband 25 to 50 percent larger than
this test indicates the tighter deadbands deliver considering the deadband
violations. Propellant usage should be ocne-half or less, and stress to the
Orbiter on primary jets should be much less severe.

Distribution:

CB/J. W. Young
DA/E. F. Kranz
DA6/R. A. Thorson
DAB/M. P. Frank (8)
DF/D. R. Puddy
DF/5. G. Bales
DF/D. J. Bourgue
DF/J. Knight

DFZ2/K. W. Russell
DF4/G. W. Jobnson
DF&6/J. D. Holt
DF7/J. E. Saultz
DG/J. W. Bilodeauy
DH/J. W. O'MWeill
DH3/C. F. Deiterich
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FLIGHT TEST PROBLEM REPORT HO. S5TS-8-4

Trafement of problem: Left OMS (Orbital Maneuvering Subsystem) Fatled Secondary Gimbal
Check In The Pitch And Yaw Axes.

BTscussion: he crew reported that during the secondary Gimbal check on the left UMS,
a fail indication was noted in both the pitch and yaw axes. All of the left OMS burns
were performed on the primary system. Troubleshooting isolated the problem to the
controller electronics unit, which was replaced. Analysis of the failed unit showed
that the driver cutput transistor in the pitch axis developed a hard shaort which opened
2 RPC's, causing both the pitch and yaw axes to issue fail flags.

Tonclusions: The driver output transistor in the pitch axis was shorted.

Corrective action: 1he controller was replaced. Component analysis of the driver
gputput transistor will be tracked an CAR OBFO23,

APPROVE

7 . S 483
‘/L/Mdﬂch /(' k] Date

Effect/ onssubsequent,missions: MNone.

sx/ MM oo r/ifrs el s /iifps

Persaonnel agsigned: . vernon/EH; C./Walsh/WCo

Resojution: CLOSED W05/ 18783
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FLIGHT TEST PROBLEM REPORT NO. 5T5-6-33

Statement of problem: 1ne HUD (Heads Up Display) Deceleration 5cale Pointers Were ~
Pegged.

Tiscussion: 1he crew reported that the deceleration display scale pointers on the HUl,
both commanded and actual, did not respond during rollout. An evaluation of the
software implementation showed that when the OPS-8 checkout was performed on-orbit, the
[-1oad maximum deceleration command value was set to zero because of the test values
used in the OPS-8 program. This value was maintained in the OP5-3 program and since the
value is used in the denominator of the commanded and actual deceleration computations,
both values were pegged during entry and rollout.

Conclusions: The problem was caused by a maximum deceleration commznd value being set
at zero during on-orbit checkout and carried over into the entry program,

Corrective action: A software change is being implemented which removes the UP5-d
maximum deceleration command value from the OPS-3 program. For STS-T & & a pazch will éé
he incorporated in the flight softwere. & scurcesupdate wAlld ingluded in the S0t~ A

|

/ APPROVED

/ﬁ\ﬂ/ﬂly!}ﬁ el MdricF/ Uate

Effect on subseguent missions: None,

Resolution: CLOSED O5/18/83
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FLIGHT TEST PROBLEM REPORT NO. STS-6-35

Ttatement of problem: Rudder Pedal Deflection Un Orbit out OF Limit. E

Tscussion: UPS B checkout of the RPIA (Rudder Pedal Transducer Assembly) systems
indicated a shift to the left for maximum rudder pedal deflection such that the FCS
(Flight Control System) checkout limit (greater than 91 percent) was not quite obtain-
able on orbit. Pestlanding troubleshooting indicated acceptable deflection results
essentially identical to preflight results. Analysis of 0V¥-102 data revealed similar
shifting of the deflection capabilities, but just within the FCS on-orbit checkout
limits. Structural/mechanical amalysis revealed that the observed shifting is within
normal bounds considering the tolerances of the pedal rigging and the structural bending
which could be expected by the cabin in the zero external pressure environment present
for the on-orbit FCS checkout. The on-orbit FCS checkout 1imits were specifically
designed to be compatible with the entry RM Timits, and did not take into consideration
the potential structural bending shifts in the zero pressure environment. The entry FC3
design provides adequate gains to allow full rudder authority for an 85 percent deflec-
tion input, so that even with the observed shifts, command capability for OV-092 is
fully adequate.

ToncTosions: The RPTA system on 0V-099 (S15-6) operated normaily, but on-orbit FCS
checkout 1imits did not account for structural bending effpcts in zZero pressure enyirond
ments.

Correciive action: 1he on-orbit FCS5 checkout regquirements will be revised to account
for the analytical /observed RPTA deflection characteristics.

JUN 6 1933

~ APPROVED
Cate

4tfﬁfA. Atdrich ///V _“‘“~:HHMJ

Effect on subsequent missions: “Gﬁe'ﬂ%fi
ol
; ‘a,éiaﬁi ci;f:;ifif

Personne] assigned: Buyk%nIE 12; C. #aTsh/WCh

Resolution: CLOSED 0&/05/83
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FLIGHT TEST PROBLEM REPORT NO. 5T5-6-37

Statement of problem: MU0 3 BITE/T Message During Entry. '

Discussion: After communications were re-established the IMU BIIE/] message was noted
to have occurred twice, one second apart, starting at 94:18:27:28. Postflight analysis
indicated that the velocity limit fail flag was set for IMU 3. This IMU BITE/T message
gecurred near transition to major mode OPS 304,

Preflight and ascent analysis of data indicated that the IMU 3 Z accelerometer had 5000
micro g noise. There is no accelerometer specification 1imit on noise. This noise

level is not considered excessive although it is higher than experienced on other flight
accelerometers,

Conclusions: [t 1s possibie that the velocity under Timit test was failed on M0 3
during entry due to the I accelerometer noise. A transient is also possible due to
transition to major mode OPS 304,

Corrective action: MU 3 S/N 019 was replaced by 5/8 001 [MO, 5/N 0l9 IMU Ras been
returned to the vendor for analysis. This problem will be tracked on CAR Q6F022,

APPROVED , "~'§ /[- S7

e~"h. Aldrich /’ i Date
Effect uj/;ffj?auent missions: MNone.
Persnnrﬁa/s achman/EHE: R, J. Har-:!;’l_i;z:i

Resn?ut1on*




FLIGHT TEST PROBLEM REPORT NO.OV-098 FRF-6

Tatement of probiem: FFratic LUata Good Messages On ADTA's.

Tscussion: During the Flight Readiness Firing (FRF-1) on O¥-098, tne events monitop
CRT showed all of the Air Data Transducer Assemblies (ADTA's) had "Data Good" dropouts
during the test. Several items within the ADTA (BITE, power supply, etc.) are "anded"
together to make up the "Data Good" output. Al1 these jtems were good and the air data
system was operational. The "Data Good" is generated internally to the ADTA. Testing
and analysis is continuing at the Flight Systems Laboratory (FSL) and at the yendor.

In addition, the ADTA internal design providing the timing scheme for the data good
word is being reviewed along with the software operating system.

The “Data Good" dropouts appear to be & function of the CPU (Central Processing Unit)
loading and the timing scheme internal to the ADTA making up the "Data Good" output.
Variations of the computer minor cycle such as 402 ms will cause the dropouts. The
most recent ADTA's appear to be more censitive to computer minor cycle than the older
types, (same part number).

Review of the OV-102 flight data showed no “Data Good" dropouts during the an-orbit
self test or entry. However, review of the OV-102 SIT and DIT runs showed occasional
dropouts. The ADTA "Data Good" output does not affect air data system performance and
it is not used on board by the crew during entry. The “Data Good" input and output is
monitored by the ground. A dropout may be detected by the crew during the on=orbit
celf test in OPS 8 prior to entry. "Data Good" dropouts during entry would not affect
crew procedures or flight system operations.

Conclusions: The "Data Good" cropouts appear to be 2 function ot the CPU loading and

the timing scheme internal to the ADTA making up the "Data Good" output. This output
does not affect air data system performance and it it not used on board by the crew
during entry. The "Data Good" output is monitored by the ground.

‘internal timing scheme along with t:;f;pftware operating system is being reviewed. The
ure

Torrective action: Testing and analysis is continuing at TSL and the vendor, Tne ADTA

$T5-6 crew will be briefed and proce s will be reviewed £ nt for "Datz Good"

dropouts.

APPRO q}/ o
_ E;/ﬁﬂifich pr ey Cate

TTect on subsequent missions: hones

Personnel assignea: U. P.

Littlet
QR

EEE\EHE; Fo . ward"ﬂW
i\ 2 nuaiﬁ Jf;£/4?5

Resolutjon: CLOSED for S15-6  0G2/09/83
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FLIGHT TEST PRUBLEM REPORT HO.0V-099-FRF-6A

[ Statement—ef prabrem —Lrratit Dty 0004 Nessages On ADA S. . 'z - :ooc cooo

- P T -.-_-' om0 - ow Ee e :

2 Eiﬁcuss1un' .Dur1hg the Flight- Read1ness Ftr1ng [FRF-1) on 0V-099, the Bvents mnnjtur" :
- {-CRT showed:all- of the Air Data:Transducer Assemblies (ADTA's) had “Data Good" dropnu*s
|.during the test.- - Several items within the ADTA (BITE; power supply, etc.) are "anded"

| together to make up-the-"Data:Good" ﬂutput. Al these-items were dood and theé air data

| "@nd= a-short ‘digital processing-system [DPS} minor cycle ‘time. A shori’ DBS minor cycle

| the-on-orbit self test or entry. However, review of the OV-102 SIT and DIT runs. showed

'system.was operational. . The- "Data Good" is generated-intermally to the ADTA.

Testing at the Flight Systems_Lahoratory (FSL). has verified that-the preblem is the
-result of 1nfrenuent fncompatibilities between the_ internal ADTA computation cycle.

wWilTiresuTthdn a™30° msec staTeness ﬂf arr data prassure which has no effﬁﬂt on air data
Eystem perfoﬁmance.

Rev1ew of the OV-102 and DV-099 flight data showed no "Data Good" dropouts during

.occasional. dropouts. The ADTA “Data Good" output does not affect air data system: . .
performance and it_is not used an. board by the crew dur!ng entry. The-"Bata Good" -input
and putput s mnnitured by the ground, A dropout may be ﬁe*ected by the crew during the
on=orbif self test-in OPS 8 prTur to entry. "Data Goud" dropouts during entry wnu1d noy
affect crew proeedures or: f11§ht system nperat1uns . Z ;

- o o . - - - g =

‘FesoTutTonT TL0SEy & @I

KﬂnpluaTnnsﬂ, The “Dﬂta Gaod" drupouts are tha result of. 1nfrequent ttmtng 1ncompat1-
bilities hetween the "'DPS and the ADTA. The “Data Good" bit is not used by either the
prTmaty'H#ﬁuh1cS “system software (PASS) or backup flight control system (BFS) to
determine the heatth of the ADTA data and has no effect on air data system per‘unmance

P A e e S ';5__'._, - - FR TR _""""': ";_,'.'_._".'.?'. ._EI_E'_ S . I

&arrecér;é ﬁctTun FOTA tests have been campleted at FSL. Proposed hardware fixes:
will be tracked on CAR- 4902-010.z:- ; .- -
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