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STS-053 (0OV-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 1
IFA NUMBER> STS-53-E-01
TITLE:ME-1 HPOTP Secondary Turbin Seal Cavity Pressure Channel B Exhibited

Numerous Downward Spikes

MISSION CONSTRAINT: SUBS IFA TIME GMT: 337 : 13.24.00
IFA DATE: 12/02/1992
IFA STATUS: CLOSED : 01/29/1993 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: UNKNOWN HOUSTON TIME: 07.24.00
PRCBD NUMBER: S044888B PHASE: ASCENT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
* fkKTTIAENONE FOUND™ * % % i * TEkFuEEENONE FOUND® * # ¥ ¥ i

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: P. SEITZ
2: L. GRANT EE23
DESCRIPTION:
At engine start (E/S) + ~18.14 seconds, ME-1 (Engine 2024) registered
a Failure Identification (FID) on Channel B of the HPOTP secondary
seal cavity pressure measurement. Data spiking of the measurement
continued until 5 seconds after engine shutdown. No spikes occurred

during the chill phase.

The Channel A measurement was nominal throught out the mission. The
failed parameter was disqualified for channel B upon falling below the
Tower qualification 1limit of 4 psia, resulting in a loss of
redundancy. The HPOTP SSC pressure is a redline parameter
(criticality 1R failure. The same sensor design is used for all
engine control and redlite monitoring. Similar CCC transducer

failures have been experienced on STS-39,STS-50,and STS-47, and
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tracked as IFAs (STS-39-E-1, STS-50-E-1,STS-47-E-1 respectively).
This is the fourth similar sensor failure during flight and the eighth
CCC sensor failure in program history. The background information
regarding this cCC transducer (S/N 30886, P/N RE7001-222) reveals it
had accumulated 18 starts and 5,315 seconds of hot-fire time. The
component had flown on Engine 2109 (STS-11 mission) and Engine 2024
(STS-32,STS-35,STS-43, STS-45, and STS-53 missions).

The anomalous sensor was removed post-landing at Dryden Flight and
Research Center (DFRC). The failure analysis duplicated the noted
failure at Phillips Laboratory in Atlanta. The unit indicated
shorting during vibration testing and failed the workmanship particle
impact noise detection (PIND) testing. The noise generated from the
PIND test was indicative of two or more internal objects (test
sensitive down to 0.001 diameter gold ball). Also, a micro-focus
x-ray revealed at least 3 particles (contaminants) between the outer
housing and the inner cylindrical section (in the area of the
compensation resistor network). The sensor was later returned to the
vendor (ccc) for further evaluation testing and teardown. The pin to
pin resistance and insulation resistance checks were normal. The
ambient temperature calibration also tested to be normal. Conversely,
the workmanship vibration test produced a noisy output in the X and z
axis. Likewise, a hard short developed in the X axis. The resistace

varied between 223 ohms and 600 ohms with hand pressure on the case

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 2
IFA NUMBER> STS-53-E-01
TITLE:ME-1 HPOTP Secondary Turbin Seal Cavity Pressure Channel B Exhibited
Numerous Downward Spikes
0 DESCRIPTION: (Continued from previous page).
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(squeeze). The sensor teardown disclosed three metallic contaminants

with the Targest chip located on the "null balance" resistor network.
No contamination was found in the header or diaphram areas. The
contaminant materials have been returned to Rocketdyne for ME&T

jdentification.

Historical records of this pressure transducer unit show that a
discrepancy was noted with the connector end during the original
fabrication, and it was cut (machined) off and replaced. The
corrective procedure would have provided the most probable scenario
for contaminants to lodge into the annalus area. Complete Tot
reviews of this type transducer are expected soon for STS-54 and

no similar sensor rework was evidenced. Also, controller functional
checks and harness tests were satisfactorily completed with no

anomalies noted.

The -200 pressure sensors (as on STS-53) were reworked/reidentified
in the mid-eighties pre-return to the flight units. In response to
high cycle fatigue (HCF) issues, a potting was added to the header

pins for reinforcement. The -100 pressure sensors (new build) are

Tess Tikely to experience the vacuum case short since a conformal

coating was added to the case to address this issue.

of the eight transducer failures noted previously, four have been on
the -200 series and four on the -100 series. A1l four of the -200
sensors resulted from contamination, with three of the four failures
occurring in-flight. only one of the -100 sensor failures resulted

from contamination, and none were during flight.

Future shuttle missions will utilize the -100 cCC sensors in all
critical locations. The low probability of failure on the -100

configuration provides rationale for flight. The sensor's flight
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experience of 1,070,000 bridge seconds with no in-flight failures
substantiates the -100 series performance. The sensor mean time
between failure (MTBF) is 2,960 flight (best estimate). Also, the
worst case failure analysis consists of two scenarios which have an
extremely low probability of occurrence. The first predicament
regards a pad abort due to loss of redundancy. There are seven
ignition confirm/redline/control sensors per engine. Only one abort
has been experienced in 5,553 launches (best estimate, flight time
only). The second hurdle pertains to a premature engine shutdown
during ascent. A dual channel failure is required of any one of the
five redline sensors per engine. The current flight database
indicates one premature shutdwon in 1,168,000 flights (best estimate,
flight time only). The problem report has been deferred for the next
three flights (STS-54, STS-55, and STS-56) 1in the Level III MSFC PRACA
tracking system. The IFA is expected to be closed at the Level II

PRCB within the next two weeks.

The data spikes were caused by a metallic particle located between the

STS-053 (0Ov-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 3
IFA NUMBER> STS-53-E-01
TITLE:ME-1 HPOTP Secondary Turbin Seal cCavity Pressure Channel B Exhibited
Numerous Downward Spikes
0 DESCRIPTION: (Continued from previous page).
outer housing and the temperature compensation registor network. The
contamination was most probably generated from a connector replacement
during original fabrication. Corrective action will be re-allocation

of -100 configuration pressure sensors to all critical Tlocations.

Flight Problem Report approved at a Special Level II Daily PRCB on
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01/29/93 (PRCBD # S044888B).

STS-053 (0ov-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 4
IFA NUMBER> STS-53-E-02

TITLE:ME-1 LPFTP Discharge Temp Channel A Exhibited A Single Negative Spike

MISSION CONSTRAINT: ~ SUBS IFA TIME GMT: 337 : 13.24.00
IFA DATE: 12/02/1992

IFA STATUS: CLOSED : 01/29/1992 ELAPSED TIME: 000 : 00.00.00

PRACA STATUS: UNKNOWN HOUSTON TIME: 07.24.00

PRCBD NUMBER: S044888C PHASE : ASCENT

TYPE TRACKING NUMBER TYPE TRACKING NUMBER

A A032112

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: P. SEITZ
2: L. GRANT EE23
DESCRIPTION:
At engine start (E/S) plus 2.9 seconds, the ME-1 (Engine 2024) LPFTP

discharge temperature channel A exhibited a single negative spike.

The LPFTP discharge temperature measurement has 2 channels, A and B,
which are averaged and used to calculate fuel density for the mixture
ratio control loop. Failure of both channels after launch (during
ascent) results in the mixture ratio loop using a fixed value for fuel
density. A single channel failure before engine start results in a
major component failure (MCF), which leads to a launch scrub. A
single channel disqualification after E/S but before SRB ignition
would result in a report only failure identification (FID) and loss of
redundancy (no MCF). Failure of both channels after E/S but before

SRB ignition would result in a MCF (pad abort).
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Although this particular sensor design has malfunctioned previously on
ground tests (12 instances), this was the first occurrence observed
during a shuttle flight. The temperature sensor (P/N RES7002-241,

S/N 18638) had accumulated 21 starts and 4,313 seconds prior to
STS-53. It has flown on three flights (STS-9, STS-28R, and STS-31R)
and three FRF's (2,3, and 5). There has never been a case where both
channels failed on a single sensor. Of the noted 12 ground test

failures, 4 are confirmed and 8 are non-confirmed.

CONFIRMED FAILURES:

0 2 due to glass cracks (hard open circuit)

0 2 due to lead wire bends/breaks in connector cavity (shifted
output)

NON-CONFIRMED FAILURES:

0 7 output anomalies due to frost on the pins or residue in the pins
or residue in the connector

o 1 similar single data point event - no UCR condition (test
902-528)

o no recurrence of problem with 33 subsequent hot-fire tests

The observed failure could have resulted from a problem in either the
sensor, harness, or controller. 1In addition, this condition could be

the consequence of: 1) intermittent open circuit in pin 3 lead wire

STS-053 (OV-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 5
IFA NUMBER> STS-53-E-02

TITLE:ME-1 LPFTP Discharge Temp Channel A Exhibited A Single Negative Spike

0 DESCRIPTION: (Continued from previous page).
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2) intermittent connection or shorting of all 3 pins at the

connector

3) intermittent short to ground at pins 1,2 or element wire

The data output spiked towards negative or null (28 deg R block II,
was 44.5 deg R block I). This eliminates the glass crack and element

wire fracture scenarios as potential explanations.

The sensor was removed at Dryden Flight and Research Cneter (DFRC) on
12-11-92. Two metallic particles were found in the channel A
connector. The part was subsequently shipped to Rosemount Inc. (Eagan
Mn.) on 12-14-92. The largest particle (0.050" long) was considered
insufficient to cause a short condition. The ME&T analysis is
underway to determine material source and identification. Repeated
calibration analyses, thermal cycle tests, vibration tests, and X-ray
examinations have been completed with no identified anomalies.
Likewise, repeated functional tests of the controller and harness did

not generate any problems which could possibly explain this failure.

The rationale for use of this sensor on future flights is based on a
Tow probability of occurrence analysis. For single channel failures
in the prestart phase (launch scrub condition), history reveals two
LPFTP temperature sensor failures in 4,000 bridge exposures which
would give a best estimate probability of one failure in 333 flights.
In the case of dual channel failures between engine start and SRB
ignition (pad abort condition), the sensor history reveals ten single
bridge failures in 8,000 bridge exposures, which would give a best

estimate probability of only one failure in over one million flights.

The problem report has been deferred for the next three flights
(STS-54, STS-55, and STS-56) in the Level III MSFC PRACA tracking

sustem. The IFA is expected to be closed at the Level II PRCB within
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the next two weeks.

No failure cause was identified during sensor, controller or harness
functional tests. A similar single negative data spike occurred on a
different unit during a ground test. The sensor was removed for
analysis and no cause was identified. The unit was returned to ground
test service with no problems in 33 subsequent tests. There have been
12 single channel cryogenic temperature sensor failures in program
history.No dual channel failures. The best estimate single channel
failure probability before engine start is one in 333 flights. The
best estimate dual channel failure probability between engine start
and SRB ignition is one in over 1 million flights. Corrective action

is sensor replacement and restriction to ground test only.

Flight Problem Report approved at a Special Level II Daily PRCB on
01/29/93 (PRCBD # 5044888C).

STS-053 (0V-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE
IFA NUMBER> STS-53-P-01
TITLE:During ODERACS Deploy OPS, The Expected Feedback From The Payload To

The controller was Not Received.

0 MISSION CONSTRAINT: 56 SUBS IFA TIME GMT: 339 : 11.14.00
IFA DATE: 12/04/1992
IFA STATUS: CLOSED : 02/10/1992 ELAPSED TIME: 001 : 21.50.00
PRACA STATUS: UNKNOWN HOUSTON TIME: 05.14.00
PRCBD NUMBER: S044888E PHASE: ON-ORBIT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
M PYLD-05

0 CLOSURE INITIATED BY:
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RESPONSIBLE MANAGERS 1: P. LUCAS

2:

O DESCRIPTION:

verified all APC/APC batteries/sSP ports with no joy. Signal path to

PLB verified. Suspected failure is discharged GCD battery in ODERACS.

ODERACS was not deployed.

Flight Problem Report approved at a Special Level II Daily PRCB on
02/10/93 (PRCBD# S044888E).

This PRCBD was processed outside the formal Space Shuttle PRCB.

1
STS-053 (0OV-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
PAGE 7
IFA NUMBER> STS-53-v-01
TITLE:MADS Did Not Start when Commanded
0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 337 : 13.08.00
IFA DATE: 12/02/1992
IFA STATUS: CLOSED : 03/09/1992 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: CLOSED : 1994-03-28 HOUSTON TIME: 07.08.00
PRCBD NUMBER: S044888L PHASE: PRE-LAUNCH
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
M INCO-01 O INS-3-16-0622

P  IM/53RF-01
0 CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: W. LEVERICH X30960
2: C. COUNTS

O DESCRIPTION:

Initial ON command OK. 1Inadvertently commanded to STBY/OFF 11 seconds

Tater. Recorder would not restart. Suspect broken tape due to
Page 9
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abnormal command sequence in one g. KSC will R&R recorder. No ferry

impact.

The probable casue of this failuer was removing power from the tape
recorder while it ws running at 15 IPS thereby causing the reel brakes
to be applied abruptly which in turn caused tape slack and looping to
occur. Wwhen power was reapplied, the tape loop snapped taut, snagged,
was cut or tore, and subsequently broke which incapacitated the MADS
recorder. A contributory cause of this failure is a design limitaiton
of the tape recorder which allowes the tape to fall out of its guides
when the tape recorder is running, is in a launch orientation, and the

power is removed.

Recorder s/n 1006 has been removed and sent to the vendor for failure

analysis. Some corrective actions have been implemented.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/09/93 (PRCBD# S044888L).

STS-053 (Ov-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 8
IFA NUMBER> STS-53-v-02
TITLE:Speedbrake FCS Channel 3 Position Feedback Anomaly
0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 337 : 13.34.00
IFA DATE: 12/02/1992
IFA STATUS:  CLOSED : 02/11/1992 ELAPSED TIME: 000 : 00.10.00
PRACA STATUS: CLOSED  : 1993-02-17 HOUSTON TIME: 07.34.00
PRCBD NUMBER: S044888F PHASE : ON-ORBIT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
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K IPR56V0002 M GNC-01

0O OEL-3-16-0377
0 CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: W. LEVERICH X309060
2: L. CAIN
O DESCRIPTION:
The 0I position feedback measurement (V57H0252A) indicated 45 degrees
(0 volt position) for approximately 48 minutes, then returned to
normal. No visibility of flight critical measurement (V57H0203C).
variable D/L established to monitor FC measurement for possible
recurrence. Did not recur during FCS c/o or entry. Insufficient
flight data available to isolate anomaly to instrumentation only.

Postflight troubleshooting plan in-work. No ferry impact.

The anomaly observed during ascent was caused by transducer signal
dropout due to intermittent contact of pin 27 in connector 50338. Had
the anomaly occurred during a time when the speedbrake flight control
system was active. a flight control channel 3 failure would have been

annunciated.

The faulty connector has been repaired and retested. Consideration
will be given to flight software change proposals to either allow
redundancy management to run during ascent, or to place the flight
critical position feedback measurements in the ascent downlist. This
would provide data to differentiate between an instrumentation

failure or an actual control system failure.
Flight Problem Report approved at a Special Level II Daily PRCB on

02/11/93 (PRCBD# S044888F).

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
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PAGE 9
IFA NUMBER> STS-53-v-03
TITLE:Supply water Nozzle Temp Drop
MISSION CONSTRAINT: SUBS IFA TIME GMT: 337 : 23.16.00
IFA DATE: 12/02/1992
IFA STATUS: CLOSED : 02/29/1992 ELAPSED TIME: 000 : 09.52.00
PRACA STATUS: CLOSED : 1993-07-02 HOUSTON TIME: 17.16.00
PRCBD NUMBER: S044888G PHASE: ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 56Vv-0012 M EECOM-01

P  53RF08-010
CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: P. OLIVER 33323

2:

DESCRIPTION:

The cause of the supply water nozzle temperature drop is unexplained
at this time. The most probable cause is an intermittent open in the
heater. A1l heater circuits in the supply water dump valve and the
dump nozzle have had continuity checks performed as well as
wire-wiggle tests in an attempt to locate any intermittent opens in
the circuit. The testing did not reveal any anomalous conditions.
Should the anomaly reéur on an future flight, the nozzle heater will
be replaced as part of the troubleshooting effort to determine the

cause of the anomaly..
Flight Problem Report approved at a Special Level II Daily PRCB on

02/22/93 (PRCBD# S044888G) .

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95
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PAGE
IFA NUMBER> STS-53-v-04
TITLE:MPS HE Regs 3A and 1B Exceeded LCC Limits
MISSION CONSTRAINT: SUBS - IFA TIME GMT: 000 : 00.00.00
IFA DATE: 12/02/1992

IFA STATUS: CLOSED : 01/25/1992 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: CLOSED 1 1993-07-02 HOUSTON TIME: 00.00.00

PRCBD NUMBER: S044888A PHASE: PRE-LAUNCH
TYPE TRACKING NUMBER TYPE TRACKING NUMBER

K IPR 53v-184 P IM/53RFO5

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: S. MCMILLAN X35913
2:
DESCRIPTION:
Prior to bringing MPS HE tanks to flight pressure, both regs exceeded
the 785 psia LCC upper 1imit. Attributed to known characteristic of
new -0006 regulator design. LCC and OMRSD to be reviewed. No KSC

action required. LCN 378 under review. No ferry impact.

Changes were made to the LCC and OMRSD to increase the allowable
outlet pressure for -0006 regulators. The time effectivity for the
LCC 1imit was changed from start of ET cryogenic loading to initiation
of purge sequence 4, which is after helium tank pressurization to

flight pressure.

Flight Problem Report approved at a Special Level II Daily PRCB on
01/25/93 (PRCBD# S044888A).

10

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 11

IFA NUMBER>ISTS—53—V—05 '
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TITLE:Supply water Dump Valve Leakage

MISSION CONSTRAINT: SUBS IFA TIME GMT: 339 : 10.14.00
IFA DATE: 12/04/1992

IFA STATUS: CLOSED : 02/29/1992 ELAPSED TIME: 001 : 20.50.00

PRACA STATUS: CLOSED  : 1993-02-12 HOUSTON TIME: 04.14.00

PRCBD NUMBER: S044888H PHASE : ON-ORBIT

TYPE TRACKING NUMBER TYPE TRACKING NUMBER

M EECOM-03
CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: P. OLIVER X33323

2: S.KOERNER

DESCRIPTION:

valve burped some water following the second supply water dump.
Changed procedure to bake out nozzle to 250 deg F following dumps, but
anomaly recurred on all subsequent dumps. Has occurred previously on
0v-103 (STS-48) Reference CAR 48RF-04, and on 0v-104 (STS-44).
Suspect ice formation in valve. No ferry impact. KSC will inspect
heater installation around dump valve. Possible drawing change

required.

The most probable cause of the supply water dump valve leakage 1is the
formation of ice in the valve around the bellows and this causes the
bellows to expand and allows water to flow. The cause of the 1ice
build-up is most Tikely the 1line heater not being installied
correctly. The installation drawing is being updated to correct the
heater installation deficiencies. The 0v-103 supply water dump valve
heater will be removed and reinstalled per the correct print. The
0V-104 supply water dump valve will be inspected and installed
correctly during oMbP, if it is found to not have been installed
correctly.

Page 14



Sts0053. txt

Flight Problem Report approved at a Special Level II Daily PRCB on
02/22/93 (PRCBD# S044888H).

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 12
IFA NUMBER> STS-53-V-06
TITLE:L RCS Oxidizer A Leg Regulator Leaked Through Primary Stage
MISSION CONSTRAINT: SUBS IFA TIME GMT: 339 : 01.00.00
IFA DATE: 12/04/1992
IFA STATUS: CLOSED : 03/08/1992 ELAPSED TIME: 001 : 11.36.00
PRACA STATUS: CLOSED  : 1993-10-08 HOUSTON TIME: 19.00.00
PRCBD NUMBER: S044888K PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K  IPR 56v-0003 P IM/53RF02

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: S. MCMILLAN 35913
2:
DESCRIPTION:
when RCS tank isol valves were closed after L OMS interconnect, the L
RCS OX ullage and tank pressures increased past the primary stage
Tockup pressure to the secondary Tockup pressure of 261.5 psia.
Leakage calculated to be 2500 scch (OMRS 1imit = 360). Approximately
300 scch noted prelaunch. Suspect particulate contamination in poppet

area.

The most probable cause of the primary regulator leakage is
particulate contamination which affected the poppet seals. The left
OMS pod LP04 was replaced with LPO1 for the next flight of ov-103.

The regualtor will be removed from LP04 and undergo failure analysis.
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Flight Problem Report approved at a Special Level II Daily PRCB on
03/08/93 (PRCBD# S044888K).

STS-053 (0V-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 13
IFA NUMBER> STS-53-v-09
TITLE:Jet F1L Ox Leak During Entry
MISSION CONSTRAINT: SUBS IFA TIME GMT: 344 : 19.55.00
IFA DATE: 12/09/1992
IFA STATUS: CLOSED : 02/02/1992 ELAPSED TIME: 007 : 06.31.00
PRACA STATUS: CLOSED : 1993-03-09 HOUSTON TIME: 13.55.00
PRCBD NUMBER: SO44888D PHASE: ENTRY/LANDING
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 56V-0005 M PROP-01

P IM/53RF-03
CLOSURE: INITIATED BY:
RESPONSIBLE MANAGERS 1: S. MCMILLAN X35913
2: C. CLEMENT
DESCRIPTION:
RCS thruster F1L began leaking oxidizer following the forward RCS dump
burn. Ferry flight impact, drain manifold and apply 20 psig N2
pad pressure. Manifold ISO vLv 1 (0X and fuel) were the only ones

closed. KSC is reviewing procedures.

RCS thruster FIL experienced oxidizer Teakage that was most probably
caused by contamination on the oxidizer-valve Teflon seat. Wwhen the
oxidizer valve closed following the FRCS dump, the contamination
presented a leak path on the seat.
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The thruster was removed and replaced. Since the oxidizer valve is
the -505 configuration, the thruster will be flushed at WSTF and

returned to service.

Flight Problem Report approved at a Special Level II Daily PRCB on
02/02/93 (PRCBD # S044884D).

STS-053 (0v-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 14
IFA NUMBER> STS-53-v-10
TITLE:PP02 Sensor C Erratic
MISSION CONSTRAINT: - SUBS IFA TIME GMT: 344 : 20.12.00
IFA DATE: 12/09/1992
IFA STATUS: CLOSED : 02/22/1992 ELAPSED TIME: 007 : 06.48.00
PRACA STATUS: CLOSED : 1993-11-22 HOUSTON TIME: 14.12.00
PRCBD NUMBER: S0448883] PHASE: ENTRY/LANDING
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 56Vv-0013 M EECOM-04

P IM/53RF-04
CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: P.OLIVER X33323
2: C. CLEMENT
DESCRIPTION:
Sensor C exberienced erratic output. Shifts noted of up to 1.2 psi.
New style sensor. Postlanding inspection showed sensor to be loose in
amplifier. Sensor removed at Dryden for shipment to vendor.

Amplifier removal also required.

The erratic output produced by PP02 sensor C was caused by a
Page 17
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manufacturing defect that placed anode material on the cathode side of
the sensor membrane. until revised manufacturing procedures have
been proven to eliminate the manufacturing defects from the sensor

cell, the new design sensors will only be used in position C.

Flight Problem Report approved at a Special Level II Daily PRCB on
02/22/93 (PRCBD# S0448881).

STS-053 (Ov-103,FLT #15) OFFICIAL INFLIGHT ANOMALY REPORT 01/30/95

PAGE 15

IFA NUMBER> STS-53-v-11
TITLE:WSB 1B Steam Vent Temp Erratic
MISSION CONSTRAINT: SUBS IFA TIME GMT: 344 : 18.47.00

IFA DATE: 12/09/1992
IFA STATUS:  CLOSED : 03/16/1992 ELAPSED TIME: 007 : 05.23.00
PRACA STATUS: OPEN HOUSTON TIME: 12.47.00
PRCBD NUMBER: S044888M PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER

M MMACS-03
CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: J. GRUSH X39033
2: J. KLING
DESCRIPTION:
About 2 1/2 hours after wWSB 1 heater activation for entry, the wSB 1B
steam vent temperature became erratic and fell below the 130 deg F wSB
ready temp about 1 hour Tater. sSwitched to A controller and heater
recovered. Following deorbit burn, switched back to B controller and
heaters worked, although still erratic. Troubleshooting should
include 4 hours on B controller with high data rate and 4 hours of A
controller with high data rate.
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The brase weld on the wSB 1 vent B heater 1is suspected to have caused
the erratic temperature signature observed during the pre-entry

period.

Troubleshooting of the wWSB vent heater sustems included extended
heater cycle runs starting from ambient temperaure. The heaters were
powered-on for 4 hours with normal signatures. The troubleshooting
was unable to reproduce the anomaly that occurred during entry. The

WSB 1 vent assembly has been removed and replaced.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/16/93 (PRCBD # S044888M) .

-JFDPO12: NORMAL TERMINATION OF PROCESSING
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STS-054 (OvV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 1
IFA NUMBER> STS-54-E-01

TITLE:Increase In HPOTP (E2019) Synchronous vibration Amplitude

MISSION CONSTRAINT: SUBS IFA TIME GMT: 013 : 13.59.00
IFA DATE: 01/13/1993

IFA STATUS: CLOSED : 11/10/1993 ELAPSED TIME: 000 : 00.00.00

PRACA STATUS: UNKNOWN : HOUSTON TIME: 07.59.00

PRCBD NUMBER: S044892K PHASE : PRE-LAUNCH

TYPE TRACKING NUMBER TYPE TRACKING NUMBER

A UCR/FAR A032237
CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: W. TRAVIS EE22
2:
DESCRIPTION:
During the postflight data evaluation of ME-1 (E2019), HPOTP (U/N

9409) indicated higher levels of vibration than expected.

The ME-1 HPOTP showed an increase in synchronous vibration amplitude
of 1 to 2 Grms when compared to STS-50 and the green-run data. HPOTP
U/N 9409 has had 3 starts and 1330 seconds of acceptance test and
hotfire time. It was installed on ME-1 (E2019) for both flights
(STS-50 and STS-54). The synchronous levels between the initial

green-run and STS-50 were comparable.

At approximately 400 seconds into the STS-54 launch, the amplitude
increased to a maximum of 3.2 Grms at 104% RPL on accelerometer

location 135-1. The average synchronous amplitude of the three HPOTP
Page 1
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accelerometers met the acceptance specification of <3 Grms and was
approximately +2 sigma of the fleet. The increase in levels is
considered real, since both the cADS and MADS data confirm this
event. Also, the strain gage data illustrated the increased
synchronous levels. No bearing related frequencies were evident at
any time during the flight. This pump was removed and returned to
Canoga Park for disassembly and inspection. The change in vibration
data is considered to be most likely the function of test-to-test
variation. Data analysis indicates HPOTP 9409 synchronous amplitude
(as measured externally) are sensitive to speed and propellant inlet
condtions. A HPOTP database comparison of flight-to-flight
synchronous amplitude denotes changes of 1.7 Grms (average + 3
sigma). Prior pumps have experienced simialar changes and also
revealed no anomalies upon disassembly. Rationale for future flights
is based on all pumps meeting the acceptance criteria of <3 Grms

synchronous amplitudes.

- CLOSURE RATIONALE:
The increase in synchronous vibration amplitude was not accompanied by
an anomalous hardware condition. The increase is most likely explained
by run to run variation. Vvibrations amplitudes of this magnitude, as

well as increases of this magnitude, have been observed before with no

STS-054 (OvV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 2
IFA NUMBER> STS-54-E-01

TITLE:Increase In HPOTP (E2019) Synchronous Vibration Amplitude

0 CLOSURE RATIONALE:(Continued from previous page).
anomalous hardware condition detected. The current acceptance test
specification (RLO0461) requirement of 3.0 GRMS maximum synchronous

Page 2
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amplitude insures rotor stability and provides adequate margin for

continued safe flights.

STS-054 (0Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95

PAGE

IFA NUMBER> STS-54-E-02

TITLE:ME-3 HPOTP Secondary Seal Cavity Pressure Spike

MISSION CONSTRAINT: SUBS IFA TIME GMT: 000 : 00.00.00
IFA DATE: 01/13/1993

IFA STATUS: CLOSED : 06/29/1995 ELAPSED TIME: 000 : 00.00.00

PRACA STATUS: CLOSED : 1994-06-15 HOUSTON TIME: 00.00.00

PRCBD NUMBER: S044892M PHASE : ASCENT

TYPE TRACKING NUMBER TYPE TRACKING NUMBER

A Al5134

CLOSURE INITIATED BY: RI-RKDN/A. HALLDEN
RESPONSIBLE MANAGERS 1: P. JONES
2:
DESCRIPTION:
At engine start (E/S) +85.6 seconds, channel A of the ME-3 (Engine
2018) HPOTP SSC pressure measurement exhibited a single negative spike

of 0.6 psia.

The sensor was not disqualified (4 psia lower 1imit), and no other
anomalies were noted during the chill, mainstage, or post-shutdown
phases. This sensor (P/N RES7001-102, S/N 88304) has experienced 6
starts and 1577 seconds of hot-fire time. The STS-54 mission was the
first flight of this sensor. Pressure sensor spikes attributed to
sensor failure have occurred on 3 previous flights and have been
documented on 3 IFA's (STS-50-E-1, STS-47-E-1, STS-53-E-1). A1l of

these spikes have been in the negative direction from a short circuit
Page 3
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condition, resulting from contamination introduced during the
manufacturing process. A sensor screening plan is underway to detect
this contamination prior to engine installation, and will include
Particle Impact Noise Detection (PIND) testing of all flight pressure
sensors. In addition, the micro-focus X-ray capabilities are planned

to be possibly utilized within the SSME program.

SSME pressure sensors of this design have been categorized into two
families: the -200 and -100 part number series. The -200 sensors

have been either modified and/or re-identified since their original
build. statistical analysis has identified a higher failure rate for
the -200 series sensors, and their use 1is restricted to non-critical
Tocations. There is no conclusive explanation for the increased
failure rate. The STS-54 data spike is the first in-flight failure of
a -100 series sensor. Including this data spike in the failure
analysis increases the probability of a pad abort for -100 series

sensors from one in 5553 flights to one in 4007 flights.

The anomalous sensor was removed at KSC for postflight testing. No
anomalies were identified during the harness wiggle tests and tap
checks. As the sensor was being removed from the test configuration,
+/- .3 psi spikes were observed. This behavior is indicative of
contamination in the sensor. Consequently, PIND testing generated
noise indicative of a single particle, smaller than that seen on

STS-53 (last mission). The sensor output was monitored while

STS-054 (0Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 4
IFA NUMBER> STS-54-E-02

TITLE:ME-3 HPOTP Secondary Seal Cavity Pressure Spike
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0 DESCRIPTION: (Continued from previous page).

undergoing vibration testing, and two single point negative spikes
were observed in the "Y" axis. The micro-focus X-ray also suggested
that two small particles (0.011" x 0.003", 0.005" diameter) existed 1in
the vacuum case. Sensor teardown was later completed with a total of
6 pieces (5 solder and 1 copper) found in two different Tocations. The
Targest piece (solder) measured 0.022" x 0.013" (too small to create
short circuit condtion). The single copper wire piece was located in
the annulus region between the outer case wall and compensation
resistor network. The five solder pieces were found in the sensor
reference cavity. The individual particle sizes wére insufficient to
cause the short; however, a collection of multiple particles would

have produced the short circuit condition.

- CLOSURE RATIONALE:
Internal contamination introduced during build caused a short within the
sensor. Six contaminates were found after dissection, one piece of cuU
wire and 5 solder balls. Although none of the contaminates are Tlarge
enough to bridge the smallest gap between the header pin and case, it is
possible one of the solder balls was broken during disassembly or two or
more particles combined to bridge the gap. The sensor was removed from
the engine for analysis. A process consisting of PIND testing and
micro-focus x-ray has been developed to allow only the most

contamination free sensors for use in flight.

STS-054 (Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 5
IFA NUMBER> STS-54-I-01
TITLE:Three Foreign Objects Noticed in the LH2 ET/Orbiter Umbilical Camera
Field of view After ET Sep

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 000 : 00.00.00
Page 5
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IFA DATE: 01/13/1993
IFA STATUS: CLOSED : 03/16/1993 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: UNKNOWN HOUSTON TIME: 00.00.00
PRCBD NUMBER: 5S044892B PHASE : ASCENT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
* ********NONE FOUND"::’::’::‘::‘::‘N’: * :‘::’:-.’e-.’:****NONE FOUND:’:***:’:;’:*

0 CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: C. ABNER
2:
O DESCRIPTION:
Three objects appeared in the LH2 ET/ORB umbilical camera field of
view after the External Tank had separated and moved some distance
away from the orbiter. A metallic washer; metallic shear pin, or
bolt; and nylon wire tie/identifier have not been positively
identified as flight hardware, but appeared to originate from the LH2
ET/ORB umbilical area and may have been entrapped in the numerous

cavities of the umbilical prior to purge barrier closeout.

Inspection of the 0v-105 orbiter umbilicals after landing showed no
missing hardware. Postflight inspection of 0v-105 and film/photograph
review by orbiter did not identify debris as flgiht hardware. oObjects

identified in the separation films are unknown.

The OMI has been revised to identify the thermal barrier seals, ET
door mechanisms, and small cavities in this area to be of specific
concern. Technical interchange meetings have been held with the

technicians who perform these inspections to educate and sensitize

them regarding debris in this area.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/16/93 (PRCBD# S044892B).
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STS-054 (OV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 6
IFA NUMBER> STS-54-M-01

TITLE:Pressure Spike In The RSRM-29B Measured Chamber Pressure

MISSION CONSTRAINT: SUBS IFA TIME GMT: 000 : 00.00.00
IFA DATE: 01/13/1993
IFA STATUS: CLOSED : 03/19/1993 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: UNKNOWN HOUSTON TIME: 00.00.00
PRCBD NUMBER: S044892E PHASE : ASCENT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
D DR4-5/242

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: S.MUNSON
2:
DESCRIPTION:
buring the postflight data evaluation of the right RSRM, a spike was
observed in the measured chamber pressure, 67.5 seconds after the

Taunch.

The magnitude of the pressure spike at 67.5 seconds measured
approximately 13 psi (equates to thrust change of 51 klb). Although
spikes have been observed on proeviously flown motors, the RSRM-29
(STS-54) occurrence is the largest to date. The thrust imbalance
indication (which is a function of the pressure spike) was near the
predicted K-sigma band width and approached the upper 1imit of the

CEI specification, but did not violate it.

Historically, the RSRM, SRM, and HPM have exhibited pressure

variations during the period of 65 to 75 seconds into motor burn time.
Page 7
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Although these occurrences vary in magnitude and time, all
(including STS-54) have remained within specification limits. The
frequency of occurrence and magnitude is more apparent after STS-37

(RSRM-14) .

The worst-case safety aspect of this failure (FEA/CIL 10-01-02-01R/03)
indicates that thrust imbalance between RSRM's from high or low
chamber pressure may result in the loss of the RSRM, crew and vehicle.
No adverse RSRM performance resulted from the STS-54 pressure spike,
and the Shuttle system response accomodated the thrust imbalance. The
13 psi perturbation was measured by all three operational pressurre
transducers (OPT's), indicating the problem did not result from a
malfunction within the pressure sensing instrumentation. However, no
abnormal effects have been found from the postflight inspection by
Thermal Insulation Design Engineers. An investigation team has been
formed to better understand this anomaly, and determine the cause and
any necessary recurrence control. The team has formed a

comprehensive fault tree which details 11 anomaly scenarios. Industry
experts and NASA center consultants agreed with the thoroughness of
the fault tree and anomaly scenarios. At present, the following items
are considered the leading candidates associated with this anomaly.

.0 Castable inhibitor anomaly combined with bore blockage

.0 Forward segment propellant anomaly at factory joint

STS-054 (OV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 7
IFA NUMBER> STS-54-M-01

TITLE:Pressure Spike In The RSRM-29B Measured Chamber Pressure

0 DESCRIPTION: (Continued from previous page).
.0 Aft segment propellant anomaly (unbond or slag driven)
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The investigation effort is centered on developing evidence supporting

the most probable anomaly mode. the team is also focused on defining
and assessing the worst-case limiting condition of these failure

mechanisms.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/19/93 (PRCBD# S044892E).

STS-054 (0ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 8
IFA NUMBER> STS-54-P-01

TITLE:IUS Stage 1 Battery Anomaly

MISSION CONSTRAINT: SUBS IFA TIME GMT: 014 : 00.50.00
IFA DATE: 01/14/1993

IFA STATUS: CLOSED : 04/21/1995 ELAPSED TIME: 000 : 10.50.30

PRACA STATUS: UNKNOWN HOUSTON TIME: 18.50.00

PRCBD NUMBER: S044892L PHASE : ON-ORBIT

TYPE TRACKING NUMBER TYPE TRACKING NUMBER

M PYLD-01
CLOSURE INITIATED BY: JSC-MT2/3. CONWELL
RESPONSIBLE MANAGERS 1: L. PLATH
2:
DESCRIPTION:
Following the IUS/TDRS deploy from the orbiter payload bay, and after
the SRM-1 burn, the IUS B-side Stage 1 battery failed. The IUS was
put on the A-side battery for the rest of the flight with no problems.
The ASE batteries #1 and #2 are identical to the IUS Stage 1
batteries. An investigation concluded that the ASE batteries were not
susceptible to a similar failure mode. EVA activities were completed

during the mission as scheduled. The anomaly resolution is in work
Page 9



Sts0054.txt

but not completed

- CLOSURE RATIONALE:
Potassium Hydroxide (KOH) was expelled from the cell vents and produced
an electrochemical bridge from cell terminal to battery case. The cell
electrolyte (KOH) level has been optimized to decrease the likelihood of
KOH expulsion. Additional absorbent material has been installed to
prevent bridge building by expelled KOH. The entire terminal area has

been potted to eliminate a shorting path.

STS-054 (OV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 9
IFA NUMBER> STS-54-Vv-01

TITLE:WSB 3 No Cooling

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 013 : 13.14.00
IFA DATE: 01/13/1993
IFA STATUS: CLOSED : 04/19/1993 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: CLOSED  : 1993-02-17 HOUSTON TIME: 07.14.00
PRCBD NUMBER: S044892H PHASE : PRE-LAUNCH
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K PR HYD-5-04-0104 M MMACS-01

P IM/54RFO1
0 CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: D. GERLACH

2:

0 DESCRIPTION:

During ascent, WSB 3 failed to initiate cooling of the APU 3 Tube oil

while operating on controller A. WwSB 3 was switched to controller B.

Again, no cooling was evident. Approximately 40 seconds after APU
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shutdown, WSB 3 began spraying on controller B. APU 3/WSB 3 was used

for FCS C/0 and performance was nominal on both controllers. The
performance was also nominal during entry. Preliminary analysis
indicate a freeze-up occurred. Troubleshooting plan has been
developed. Wwill Toad wSB core with 4.4 1bs of water (nominal is 3.5
Tbs).

The failure of the WSB to adequately regulate Tube o0il temperature
during ascent resulted from a freeze-up of the APU lubrication oil
water spraybar. on the next flight of ov-105, the wsSB (3) will be

flown with an increase in the water preload to 5 1b.

Flight Problem Report approved at a Special Level II Daily PRCB on
04/19/93 (S0448892H).

STS-054 (Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 10
IFA NUMBER> STS-54-v-03

TITLE:EDO WCS Commode Fault Light On

MISSION CONSTRAINT: SUBS IFA TIME GMT: 016 : 14.22.00
IFA DATE: 01/16/1993
IFA STATUS: CLOSED : 03/10/1993 ELAPSED TIME: 003 : 00.22.30
PRACA STATUS: CLOSED  : 1994-08-05 HOUSTON TIME: 08.22.00
PRCBD NUMBER: S044892C PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 57v-0006 M  EECOM-04

P IM/54RF02
CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: D. DILLMAN

2:
Page 11
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O DESCRIPTION:
The WCS compactor caused the fault light to illuminate during the
retraction phase of the compaction cycle. Postflight the vendor could
not duplicate the problem, but did note a difference in the results
from the troubleshooting current signature in comparison to the ATP
data. Plan is to replace snubber (foam) to further damper the end of
travel current spike. Will rework snubber at vendor, then

reinstall/retest it.

Degradation of the snubber allowed a current spike to be produced that
the controller interpreted as an overcurrent condition and shut the
system down. Fabricate and install a new snubber to support STS-57.
Train the crew to recognize this failure and provide updated procedu
res onboard to continue operations, if this condition were to occurr
on STS-57. 1Investigate modification to the controller to lengthen the
time between the current-1imit condition and the overcurrent

condition, thus eliminating the need for the snubber.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/10/93 (PRCBD # S044892C).

STS-054 (Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 11
IFA NUMBER> STS-54-v-04

TITLE:Rudder Speedbrake Switching valve Indication

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 016 : 21.06.00
IFA DATE: 01/16/1993
IFA STATUS: CLOSED : 04/07/1993 ELAPSED TIME: 003 : 07.06.30
PRACA STATUS: UNKNOWN HOUSTON TIME: 15.06.00
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PRCBD NUMBER: S044892G PHASE : ON-ORBIT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 57v-0012 M MMACS-03

0 CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: D.MCCORMACK
2:

0O DESCRIPTION:
The rudder speedbrake switching valve indication (V58X1001E) failed to
show that Hyd Sys 3 was selected while hyd circ pump 3 was operating
at nominal pressure. Troubleshooting in-flight indicates that with
additional pressure the valve will switch to the proper position.
Postflight troubleshooting plan to include running test at 500 psi.

Test complete. Data being evaluated.

The switching valve will switch positions when the minimum
specification pressure differential is met. The circulation pump
pressure measurement is not a good indication of the pressures at the
switching valve. At very low temperatures and pressure, the switching
valve spring may not return the spool to its system 1 (primary)

position.

The shuttle Operational Data Book is being updated to reflect the-

switching valve performance at low temperatures and pressures.

Flight Problem Report approved at a Special Level II Daily PRCB on
04/07/93 (PRCBD# S044892G) .

STS-054 (0v-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 12
IFA NUMBER> STS-54-Vv-05

TITLE:R1R Failed off
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MISSION CONSTRAINT: SUBS IFA TIME GMT: 018 : 07.58.00
IFA DATE: 01/18/1993
IFA STATUS: CLOSED : 03/16/1993 ELAPSED TIME: 004 : 17.58.30
PRACA STATUS: CLOSED : 1993-05-28 HOUSTON TIME: 01.58.00
PRCBD NUMBER: S044892D PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K PR RP04-11-0353 M PROP-01

P IM/54RF03

CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: D. MCCORMACK

2:

DESCRIPTION:

During the RCS hot fire test, jet RIR failed off and was deselected by
RCS RM. Both Ox and Fu injector temp trends were nominal indicating
that there was at least partial flow into the chamber. Failure most
likely a failure of the oxidizer main stage valve to open. KSC to R&R

jet. Spare available at KScC.

The most probable cause of the thruster fail-off was iron nitrate
contamination in the oxidizer valve pilot stage that prevented its
proper operation. KSC has removed and replaced thruster RIR and it
will be transferred to the WSTF for the thruster flush program. 1Iron
nitrate formation is assisted by the presence of water (moisture) in
the oxidizer valve. Therefore, the primary thruster throat plugs are
installed during turnaround to reduce the likelihood of moisture

intrusion into the propellant system.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/16/93 (PRCBD# S044892D).
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STS-054 (OV-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 13
IFA NUMBER> STS-54-v-07

TITLE:FUEL CELL 2 AND 3 ALTERNATE H20 LINES TEMPERATURE INCREASING

MISSION CONSTRAINT: SUBS IFA TIME GMT: 019 : 13.30.00
IFA DATE: 01/19/1993
IFA STATUS: CLOSED : 03/04/1993 ELAPSED TIME: 005 : 23.30.30
PRACA STATUS: CLOSED  : 1993-07-02 HOUSTON TIME: 07.30.00
PRCBD NUMBER: S044892A PHASE : ENTRY/LANDING
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
M  EGIL-02 P IM/54RFO05

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: D. DILLMAN
2:
DESCRIPTION:
Leakage was indicated past the fuel cell alternate water Tline check
valves for FC2 and FC3. KSC to perform modified OMRSD check valve

checks. chit to be written specifying test plan.

Both the fuel cell 2 and 3 alternate water line relief valves were
within specification. However, both were very close to the limits. By
being so close to the 1imits, these valves allowed small amounts of
water to flow into the alternate water lines, cuasing the temperature
profile noted. These valves are within OMRSD specifications. The
small amount of water introduced into the altenate water line is
inconsequential. Flow through the altenate water lines becomes a
flight impact only if caused by constriction of flow in the primary

water path, which was not a factor in this case.

Flight Problem Report approved at a Special Level II Daily PRCB on
Page 15
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03/04/93 (PRCBD # S044892A).

STS-054 (Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 14
IFA NUMBER> STS-54-Vv-08

TITLE:Hyd SYS 3 Pump Outlet Pressure High-Post Ascent APU Shutdown

MISSION CONSTRAINT: SUBS IFA TIME GMT: 013 : 14.14.00
IFA DATE: 01/13/1993
IFA STATUS: CLOSED : 04/30/1993 ELAPSED TIME: 000 : 00.14.30
PRACA STATUS: CLOSED : 1994-08-30 HOUSTON TIME: 08.14.00
PRCBD NUMBER: 50448923 PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K IPR 57v-0008 M MMACS-02

P IM/54RF09

CLOSURE INITIATED BY:

RESPONSIBLE MANAGERS 1: D. GERLACH

2:

DESCRIPTION:
Following the early APU 3 shutdown post-MECO because of the APU 3
bearing over-temp, the hydraulic supply pressure failed to decay as
expected. The pressure initially dropped to about 1600 psia, then
increased and stayed locked up at about 2400 psia for more than 40 sec
following APU 3 shutdown. The pressure bled off when the SSME/TVC
isolation valves were closed. Postlanding troubleshooting did not
repeat the condition seen during ascent. Test plan has been

developed. Test partially complete. Data being reviewed.

The conditions Tleading to the hydraulic system supply pressure
recovery were caused by backdriving of the speedbrake motor.

Page 16
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Analysis, test data, and flight data have shown that the flight

control system can accommodate a repeat of this phenomena with no
impact to flight safety. Recurrence of supply pressure recovery due

to backdriving phenomenon.

Flight Problem Report approved at a Special Level II Daily PRCB on
04/30/93 (PRCBD #50448923).

STS-054 (Ov-105,FLT #3) OFFICIAL INFLIGHT ANOMALY REPORT 08/17/95
PAGE 15
IFA NUMBER> STS-54-v-11

TITLE:EMU Battery Charger Noisy

MISSION CONSTRAINT: SUBS IFA TIME GMT: 000 : 00.00.00
IFA DATE:
IFA STATUS: CLOSED : 03/22/1993 ELAPSED TIME: 000 : 00.00.00
PRACA STATUS: CLOSED  : 1994-06-09 HOUSTON TIME: 00.00.00
PRCBD NUMBER: S044892F PHASE : POST LANDING
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K  IPR 56v-0017 P  IM/54RF10

CLOSURE INITIATED BY:
RESPONSIBLE MANAGERS 1: B.G.SWANN

2:
DESCRIPTION:
The EMU power supply/battery charger was reported postflight as
exhibiting excessive audible noise. No KSC action. Wwill ask for DTO
on STS-57 to measure noise, so the necessary corrective actions can be

performed.

The most probable cause of the noise is within the PS&BC inverter;

however, the actual cause needs to be isolated. cCurrent plans are to
Page 17
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measure the acustical-noise level on as many Orbiters as possible to
determine Orbiter vehicle end item (OVEI) specification compliance,

acoustical impact, and the potential need for corrective action to the
PS&BC.

Flight Problem Report approved at a Special Level II Daily PRCB on
03/22/93 (PRCBD # S044892F).

-JFDPO12: NORMAL TERMINATION OF PROCESSING
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1
1
1
IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> D IFA NO> 001

TITLE:Inadvertent Loss of Communications

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 124 : 04.24.00
IFA DATE: 05/04/1993
IFA STATUS:  CLOSED ELAPSED TIME: 007 : 13.34.00
CLOSED DATE: 05/27/1993 : HOUSTON TIME: 23.24.00
PRCBD NUMBER: S044893B PHASE : ON-ORBIT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
M INCO-08

0 RESPONSIBLE MANAGERS 1: H. BLACK
2:
O DESCRIPTION:
while configured for two way Ku-band communications during a TDRS H/O,
the Ku failsafe circuit was disabled via a stored program command
(SPC). However, the command that was intended to reenable the

failsafe was incorrect and inadvertantly turned the Ku to standby.

Procedures for Ku SPC building will be reevaluated.

Flight Problem Report approved at a Special Level II Daily PRCB on
05/27/93 (s044893B).

IFA SPECIFIC INFORMATION 03/08/94
PAGE 1

STS NUMBER> 0055 ELEMENT> D IFA NO> 002
Page 1
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TITLE:MCC-01 LOSS OF SCIENCE DATA

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 120 : 12.15.00
IFA DATE: 04/27/1993
IFA STATUS:  CLOSED ELAPSED TIME: 003 : 21.25.00
CLOSED DATE: 05/27/1993 HOUSTON TIME: 07.15.00
PRCBD NUMBER: S044893C PHASE : ON-ORBIT
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
M MCC-01

0 RESPONSIBLE MANAGERS 1: L. VERNON
2:
0 DESCRIPTION:
Unable to Tock on 32 meg. data channel 3 for approx. 13 min. from GMT
120:12:15 to 120:12:28. A white Sands chain fail over was performed

and still no lock on channel 3. Locked on channel 3 Tv at 120:12:28.

Impact: loss of 1 meg. science r/t data. Not recoverable.

Resolution: operator error, an incorrect code was put into the format

field of the GCMR configuring the network for NRZ-S instead of NRz-L.

Flight Problem Report approved at a Special Level II Daily PRCB on
05/27/93 (s044893C).

1
IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> D IFA NO> 003
TITLE:Abort Region Determinator (ARD) System Parameter Error
0 MISSION CONSTRAINT: 57 SUBS IFA TIME GMT: 000 : 00.00.00
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IFA DATE: 03/22/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 00.00.00
CLOSED DATE: 05/27/1993 HOUSTON TIME: 00.00.00
PRCBD NUMBER: S044893D PHASE:
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
* a’n’c:’:*:’::’::’::’cNONE FOUND******* * ********NONE FOUND*******

0 RESPONSIBLE MANAGERS 1: M. HENDERSON/JSC-DAS8
2:
0O DESCRIPTION:
During the ARD performance accessment of the vehicle at the first
Taunch attempt, an incorrect parameter annunciated a "no-go" message.

The problem was corrected by the time of actual Taunch.

Flight Problem Report approved at a Special Level II Daily PRCB on
05/27/93 (s044893D).

IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> E IFA NO> 001
TITLE:Exceedance of the Oxidizer Preburner Purge Redline at Engine Start

During First Launch Attempt

0 MISSION CONSTRAINT: SUBS IFA TIME GMT: 000 : 00.00.00
IFA DATE: 03/22/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 00.00.00
CLOSED DATE: 05/25/1993 HOUSTON TIME: 00.00.00
PRCBD NUMBER: S044893A PHASE : LAUNCH
0 TYPE TRACKING NUMBER TYPE TRACKING NUMBER
A Al15303 A UCR A032353

0 RESPONSIBLE MANAGERS 1: J. VAUTIN/ROCKETDYNE
2:

O DESCRIPTION:
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puring the first launch attempt (03-24-93) of STS-55, a redline
exceedance of the oxidizer preburner purge system occurred at engine
start +1.44 seconds on ME-3 (E-2011). The anomaly resulted in an

on-pad abort of the mission by the RSLS.

The noted purge redline was established to protect against a failure
of the fuel preburner Augmented Spark Ignition (ASI) purge check valve
(possible criticality 1 condition). The unwanted mixture of oxidizer
with hydrogen-rich hot gas, coupled with a possible ASI 1ine failure
could result in over-pressurization of the Orbiter aft compartment.
The redline uses two pressure transducers upstream of the five
oxidizer check valves. Of these five check valves in the oxidizer
purge system, four have orifices upstream of the valves which restrict
leakage flow and are considered criticality 3 (no threat to mission

or flight safety).

A joint NASA/Rocketdyne team has investigated the problem and
determined the cause to be contamination in the OPB ASI check valve.
Contamination in the form of a piece of nitrile (buna-n) o-ring
(0.146"x0.046"x0.018") was found inside of the check valve during the
destructive disassembly. This material was introduced into the valve
during the manufacturing process. The o-ring is a part of the
equipment used to clean the check valve prior to it being welded into
the final assembly. Since manufacturing of this valve, procedures
have been developed to revise the checkout tool installation sequence

and to inspect the o-ring for damage after use.

The o-ring has an area outside of the sealing surface which can be a
trap for contamination. This area is downstream of the poppet flow

holes and upstream of the valve flow control area. The contamination
was found in this region. cCombined reverse flow check data, showing
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consistently higher readings than the database, support this

conclusion.

The corrective actions addressing this issue fall into the following
three groups.
NEAR TERM PLAN

Establish a new combined reverse leak check with a combined

IFA SPECIFIC INFORMATION 03/08/94
PAGE 2
STS NUMBER> 0055 ELEMENT> E IFA NO> 001
TITLE:Exceedance of the Oxidizer Preburner Purge Redline at Engine Start
During First Launch Attempt
0 DESCRIPTION: (Continued from previous page).
allowable leakage of <7 SCIM (was <50 SCIM). Failure of this criteria
requires isolation lTeak checks to find the individual leaking valve.
Any valve with Teak value >5 SCIM would be replaced. 1Individual check
valve isolation leakage sum must match combined leakage within 3 SCIM
or additional cycles would be requred. Combined leak checks with >11
SCIM and with no isolated valve found >5 SCIM, and combined Tleakage
not within the 3 SCIM 1imit shall cause all check valves to be
replaced in that system. Eight consecutive successful checks will be
conducted on new valves or systems which had check valves or lines
replaced since the Tast hot-fire. These additional requirements
improve the probability of finding a contaminated check valve. This
is the rationale for flight until a new screening method is
developed.
Note: STS-56, STS-55, and STS-57 were cleared for flight by accounting
for at least eight consecutive leak check cycles using data from
engine consecutive leak check cycles using data from engine build to
present. Any valve(s) which did not have at least eight were required

to have enough cycles completed at KSC to bring them to that total.
Page 5
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This work was completed per Rocketdyne Action Requests (RAR).
LONG TERM PLAN
Reverse flush the valve/line assembly at the component Tlevel. Perform
the eight Teak check cycles at the component level to eliminate these
checks at KSC. Eliminate or minimize all potential sources of
contamination from build and test equipment, and make procedures for
use of this equipment reflect this intent. Revise procedures to
inspect and provide for protection of orifice plate alignment pins.
Make leak check and installation procedures consistent at all sites.
These procedures shall be sensitive to accuracy of 1 SCIM. Require
one combined leak check with the preceeding purge for each engine
flow.
ASSESS REDESIGN OPTIONS
The following measures are presently being evaluated as redesign
options. Desensitize system for leakage in an attempt to delete the
redline. cChange the system/software to reduce susceptibility for
redline shutdown. Eliminate the need for alignment pins in any
system susceptible to contamination. Evaluate NDT processes and
filters to assure system cleanliness. 1In conclusion, this problem was
caused by contamination trapped under the seat in the OPB ASI check
valve. It was introduced into the valve at manufacture and was not
detected until the abort. The additional reverse Teak check cycles on
the oxidizer check valves should provide confidence for the present
that the valves are not contaminated. Other corrective actions will
be considered for the long term, as well as options regarding possible

redesign improvements.
The problem report was deferred on 04/22/93 for six months in the
Level III MSFC PRACA tracking systems, presently covering flights

STS-57, STS-51, and STS-58.
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Flight Problem Report approved at a Special Daily Level II PRCB on

IFA SPECIFIC IN

STS NUMBER> 0055 ELEMENT> E
TITLE:Exceedance of the Oxidizer Prebu
During First Launch Attempt
0 DESCRIPTION: (Continued from previous
05/25/93 (s044893A).

IFA SPECIFIC IN

STS NUMBER> 0055 ELEMENT> E
TITLE:ME-3 HPFTP COOLANT LINER PRESSUR

0O MISSION CONSTRAINT: SUBS

IFA STATUS: CLOSED

CLOSED DATE: 11/10/1993
PRCBD NUMBER: S044893z

0 TYPE TRACKING NUMBER TYPE
A A032456 A
O RESPONSIBLE MANAGERS 1: W. TRAVIS EE21
2:

O DESCRIPTION:
puring ascent of the STS-55 mission,
coolant liner pressure exhibited (at

behavior.

Although coolant liner pressure shift

been observed on the engine testing a

FORMATION 03/08/94
PAGE 3

IFA NO> 001

rner Purge Redline at Engine Start

page).

FORMATION 03/08/94
PAGE 1

IFA NO> 002
E FLUCTUATIONS DURING FLIGHT

IFA TIME GMT: 000 : 00.00.00
IFA DATE: 05/10/1993
ELAPSED TIME: 000 : 00.00.00
HOUSTON TIME: 19.00.00

PHASE: ON-ORBIT
TRACKING NUMBER
A15403

the ME-3 (E-2029) HPFTP MCC

104% operation) erratic

s of the discussed magnitude have

nd development program, this
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permutation falls outside the return-to-flight database (30 flights).
The pressure shifts also violated the RL00461 (green-run)
specification of 300 psid (maximum), which is determined between the
coolant liner pressure, minus MCC hot gas injection pressure, plus
100 psid. converslely, the 400 psid redline margin was maintained

throughout the flight.

This HPFTP (U/N 4015) had accumulated two starts and 935 secods prior
to the STS-55 mission. The unit was acceptance tested and then flew
on STS-49 (05-07-92). The coolant Tiner pressure was normal and

steady during the test and STS-49 flight.

The pressure during STS-55, however, exhibited perturbations as high
as 110 psid. This magnitude of pressure change is at the upper end of
experience with the enlarged coolant liner discharge orifices. A
pressure change of up to 113 psi has been observed on the engine
development program. HPFTP flight unit 2026 experienced a 70 psi
change on the STS-26R mission. This was the maximum flight experience

value on coolant Tiner delta p prior to STS-55.

The most likely cause for the noted perturbations is hot-gas leakage
by the mount ring static seals. The phenomenon is well understood and
is considered a benign condition. The static seals degrade over time
due to the turbopump installation deflections and the operational
environment. The pump-end outer diameter seal typically degrades
prior to the inner diameter seal. The installation deflections
overload the seal and then cracks form from the Hydrogen Environment
Embrittlement (HEE). The operational deflections reduce the
compression on the pump-end inner diameter seal. Fretting then

reduces the sealing capability.

Page 8
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Perturbations in the coolant liner pressure will also occur if the

IFA SPECIFIC INFORMATION 03/08/94
PAGE 2
STS NUMBER> 0055 ELEMENT> E IFA NO> 002

TITLE:ME-3 HPFTP COOLANT LINER PRESSURE FLUCTUATIONS DURING FLIGHT

0 DESCRIPTION: (Continued from previous page).
inner seal degrades prior to the outer seal. Experience has shown
that replacement of the static seals restores the pressure to normal

levels and behavior.

There has been extensive successful turbopump operation with the
enlarged orifice configuration. There have been 110 builds tested for
626 starts and 252,872 seconds. The maximum pressdre change observed
was 113 psi with a 122 psi margin to the redline. The three Endeavour
(STS-57) HPFTP uhits have exhibited normal and steady coolant liner
pressures during their respective tests and flights (each unit has

flown once).

The anomalous HPFTP unit 4015 has been returned to Rocketdyne at
Canoga Park for disassembly and investigation/analysis. ~The problem
report has been deferred for STS-57 within the Level III MSFC PRACA
tracking system, pending the results of the disassembly. The IFA

closure submittal is expecited soon for Level II PRCB approval.

- CLOSURE RATIONAL:
The results of turbine (U/N 4015) diagnostic disassembly show that the
inboard and outboard static seal were degraded as has been the case in
the other two IFAs. Degradation of the static seals has no detrimenta1
effects on turbopump performance, and the seals are replaced at each

pump recycle. No other hardware anomalies were noted. Static seal
Page 9
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cracking is a maintenance item and not detrimental to turbopump
operation and no recurrence control is required. Pump was removed and

returned to Rocketdyne for analysis and recycle.

IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> P IFA NO> 001

TITLE:Prime Orbiter Refrigerator/Freezer Failure

MISSION CONSTRAINT: 58 SUBS IFA TIME GMT: 116 : 16.59.00
IFA DATE: 04/26/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 02.09.00
CLOSED DATE: 07/21/1993 HOUSTON TIME: 11.59.00
PRCBD NUMBER: S044893L ! PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
K  IPR 58v-0009 M PYLD-01

RESPONSIBLE MANAGERS 1: E. TERRELL
2:
DESCRIPTION:
The prime OR/F displayed a temperature of -12 dec cel. The nominal
planned temperature is from -21 deg to -23 deg. Mission success
requires OR/F maintaining the proper temperature. The prime OR/F had
been put into operation 4 days before launch and proper operation had
been verified as late as 1.5 hours before launch. It remained
powered during launch and through the time when the discrepant
temperature was noticed on orbit at 2 hrs, 9 min MET. It was powered
off and the enhanced OR/F (the backup unit) was activated. The
enhanced OR/F cooled down to the proper temperature and performed
nominally for the rest of the mission. An IFM was perfdrmed to see if
the prime OR/F would restart. The IFM was unsuccessful.
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pPostlanding, the prime OR/F was tested in the orbiter at Dryden, and
it cooled. However, it was retested in a ground facility after

removal from the orbiter and it did not work in the retest.

Both OR/F's have been shipped to Houston and troubleshooting of the

prime OR/F is underway.

Flight Problem Report approved at SSP PRCB on 07/21/93
(PRCBD # sS044893L).

IFA SPECIFIC INFORMATION 03/08/94

PAGE
STS NUMBER> 0055 ELEMENT> V IFA NO> 002

TITLE:IMU 2 Platform Fail BITE Indication

MISSION CONSTRAINT: SUBS IFA TIME GMT: 114 : 04.42.00
IFA DATE: 04/23/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 00.00.00
CLOSED DATE: 08/05/1993 HOUSTON TIME: 23.42.00
PRCBD NUMBER: S044893T PHASE : PRE-LAUNCH
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I IM/55RF01 K PR GNC-2-14-0094

RESPONSIBLE MANAGERS 1: B.ELIASON/JSC-VF32 X36037
2: M. JONES/JSC-EG4 X38278
DESCRIPTION:
During moding from standby to operate for the 4/24 launch attempt,
IMU 2 (a KT-70) showed a platform fail BITE indication. Several
subsequent STDBY/OPERATE cycles failed to indicate a problem. Problem

believed to be with the DC/DC1 card. Scrubbed launch and R&R'd IMU.
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The problem 1ies within the DC/DC 1 card. The specific failure within
that card 1is not currently understood. The card was removed from the

IMU, and is currently undergoing analysis at the vendor.

Flight Problem Report approved at SSP PRCBD on 08/05/93
(PRCBD # S044893T).

IFA SPECIFIC INFORMATION 03/08/94

PAGE

STS NUMBER> 0055 ELEMENT> V IFA NO> 003

TITLE:FMCA 2 Ops Stat 2 Did Not Invert

MISSION CONSTRAINT: SUBS IFA TIME GMT: 116 : 16.48.00
IFA DATE: 04/26/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 01.58.00
CLOSED DATE: 08/02/1993 HOUSTON TIME: 11.48.00
PRCBD NUMBER: S044893M PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I  IM/55RF06 K  IPR 58v-0007
M GNC-01

RESPONSIBLE MANAGERS 1: B. SWANN/JSC-VF32 X32525
2:
DESCRIPTION:
Ops Sstat 2 did not return to a "1" when -Z star tracker door opened.
Door drive time and currents were nominal. This could be an indicator

problem or a failed closed relay (K16).

Troubleshooting indicated a failed-closed relay. FMCA 2 has been

R&R'd.

Page 12

1



Sts0055. txt
Troubleshooting at NSLD isolated the problem to a faulty contact on

the K16 relay. The FMCA has been removed and replaced. The failed
hybred relay will be replaced, an acceptance test will be performed on
the FMCA, and the FMCA will be returned to KSC stores as the only
available spare. The hybred relay will be sent to Rockwell-Downey for

failure analysis.

Flight Problem Report approved at SSP PRCB on 08/02/83
(PRCBD # +5044893Mm).

IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> V IFA NO> 004

TITLE:wWaste wWater Tank GN2 Leak

MISSION CONSTRAINT: SUBS IFA TIME GMT: 117 : 16.50.00
IFA DATE: 04/27/1993
IFA STATUS:  CLOSED ELAPSED TIME: 001 : 02.00.00
CLOSED DATE: 07/14/1993 HOUSTON TIME: 11.50.00
PRCBD NUMBER: S044893G PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I IM/55RF02 K PR ECL-2-14-0083

M EECOM-01,2
RESPONSIBLE MANAGERS 1: D.DILLMAN JSC/VF32 X31733

2:
DESCRIPTION:
The wall of the waste water tank has been punctured causing a loss of
pressurization of all H20 tanks. There are no signs of liquid leak.
The waste tank will be isolated from the GN2 pressurization system by
IFM. This will allow for pressurization of remaining H20 tanks. A

plan for removal, inspection, and failure analysis of the waste tank
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has been developed.

The tank was R&R'd and sent to RI/Downey for failure analysis.

Flight Problem Report approved at an SSP PRCB on 07/14/93
(PRCBD # S044893G).

IFA SPECIFIC INFORMATION 03/08/94

PAGE

STS NUMBER> 0055 ELEMENT> V IFA NO> 006

TITLE:RCS L4D Primary Heater Fail-oOn

MISSION CONSTRAINT: SUBS IFA TIME GMT: 117 : 22.23.00
IFA DATE: 04/27/1993
IFA STATUS:  CLOSED ELAPSED TIME: 001 : 07.33.00
CLOSED DATE: 07/14/1993 HOUSTON TIME: 17.23.00
PRCBD NUMBER: S044893K PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I  IM/55RF04 K PR LP05-04-0071
M PROP-01

RESPONSIBLE MANAGERS 1: D. MCCORMACK VF3 Xx45187
2:
DESCRIPTION:
At approximately 117:19:05 G.m.t., it was observed that the heater on
primary thruster L4D had failed on. The cockpit switch for this
heater controls the heater on five other thrusters. The heaters are

being managed manually. The thruster will be R&R'd.

The most probable cause of the heater failure is a short of the
capacitor in the C3 position in the heater controller circuit. The
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thruster was removed and replaced and transferred to the white Sands

Test Facility (WSTF). This opportunity will be used to flush the
thruster prior to the heater onctroller being removed and replaced at
athe WSTF by the vendor. The thruster will then be returned to spares

at KSC.

Flight Problem Report approved at a SSP PRCB on 07/14/93
(PRCBD #S044893K) .

IFA SPECIFIC INFORMATION 03/08/94

PAGE

STS NUMBER> 0055 ELEMENT> V IFA NO> 007

TITLE:Anomalous Hydraulic System 3 Main Pump Case Drain Temperature.

MISSION CONSTRAINT: SUBS IFA TIME GMT: 118 : 05.12.00
IFA DATE: 04/28/1993
IFA STATUS:  CLOSED ELAPSED TIME: 001 : 14.22.00
CLOSED DATE: 07/09/1993 HOUSTON TIME: 00.12.00
PRCBD NUMBER: S044893H PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I IM/55RF10 K  IPR 58v-0008

M MMACS-02
RESPONSIBLE MANAGERS 1: D. GERLACH/JSC-VF32 X3337
2:

DESCRIPTION:

The hydraulic system 3 main pump case drain temperature (v58T0385A)
has exhibited an unusual signature. The temperature has been
responding to hydraulic system 3 circulation pump runs. The signature
may indicate a wiring problem or a failed check valve in the filter

module.
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KSC troubleshooting determined that the sensor was bonded to the wrong

hydraulic Tine. The sensor will be moved to the proper Tlocation.

Flight Problem Report approved at SSP PRCB July 9, 1993
(PRCBD#S044893H) .

IFA SPECIFIC INFORMATION 03/08/94
’ PAGE 1
STS NUMBER> 0055 ELEMENT> V IFA NO> 008
TITLE:FES Shutdowns
MISSION CONSTRAINT: SUBS IFA TIME GMT: 118 : 15.30.00
IFA DATE: 04/28/1993

IFA STATUS:  CLOSED ELAPSED TIME: 002 : 00.40.00
CLOSED DATE: 08/02/1993 HOUSTON TIME: 10.30.00
PRCBD NUMBER: S044893N PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER

M EECOM-03
RESPONSIBLE MANAGERS 1: D.DILLMAN/JSC-VF32 X31733
2: N. CERNA/JSC-EC3  X39045
DESCRIPTION: '
Several FES shutdowns have been experienced while on the primary A
controller. The first FES shutdown (118:15:30) occurred after a 2.5
hour FES water dump at cabin pressure. Two other shutdowns (118:23:59
and 119:00:06) occurred with the water tanks pressurized. Theory is
that ice formed in the core during the dumps at cabin pressure and
caused the shutdown. A FES topping core flush was performed
successfully. No special KSC testing is required other than spray

nozzle inspection during normal postflight OMRSD inspections.
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The FES shutdowns were caused by ice build-up in the topping core as

a result of FES operation at reduced supply water pressure.

The flight rules are being changed so that the FES will not be used
with depressurized supply water tanks unless absolutely necessary. If
FES operations with reduced supply water pressure must be performed
and icing occurs, the existing flush procedure can restore use of the

FES.

Flight Problem Report approved at SSP PRCB on 08/02/93
(PRCBD # S044893N).

IFA SPECIFIC INFORMATION 03/08/94
PAGE 1
STS NUMBER> 0055 ELEMENT> V IFA NO> 009

TITLE:Loose Thermal Cover on Tunnel Adapter Hatch

MISSION CONSTRAINT: SUBS IFA TIME GMT: 117 : 00.30.00
IFA DATE: 04/27/1993
IFA STATUS: CLOSED ELAPSED TIME: 000 : 09.40.00
CLOSED DATE: 07/14/1993 HOUSTON TIME: 19.30.00
PRCBD NUMBER: S044893] PHASE : ON-ORBIT
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I IM/55RF11 K PR TCS-2-15-2052

M MMACS-01
RESPONSIBLE MANAGERS 1: D.CORCORAN/JSC-VF32 X3329
2:
DESCRIPTION:
Downlink video shows the tunnel adapter EVA hatch thermal cover is
open. Thermal impact for this mission is minimal. For top sun

attitudes near the nominal EOM, the hatch may exceed the 113 deg F
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touch temperature Timit. The crew has been informed of this. Same

problem seen on STS-40 (IFA STS-40-v-09). KSC to troubleshoot.

The cause of the Toose thermal cover was degradation of the velcro
straps that secure the cover. The loose cover had no impact on the
mission. The current Velcro hook and pile is being replaced with a
stronger and more durable velcro that is certified for use in the

payload bay..

Flight Problem Report approved at an SSP PRCB on 07/14/93
(PRCBD #50448931).

IFA SPECIFIC INFORMATION 03/08/94

PAGE

STS NUMBER> 0055 ELEMENT> V IFA NO> 01A

TITLE:Disconnect PD3 Slow Closure Following Pad Abort

MISSION CONSTRAINT: SUBS IFA TIME GMT: 081 : 14.51.00
IFA DATE: 03/22/1993
IFA STATUS:  CLOSED ELAPSED TIME: 000 : 00.00.00
CLOSED DATE: 08/02/1993 HOUSTON TIME: 08.51.00
PRCBD NUMBER: S044893Q PHASE : PRE-LAUNCH
TYPE TRACKING NUMBER TYPE TRACKING NUMBER
I  IM/KB2654 U UA-2-A0022

RESPONSIBLE MANAGERS 1: D.MCORMACK/JSC-VF32 X3327
2: P. COTA  /JSC-EP2 X39037
DESCRIPTION:
The 4 inch ET<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>