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FORWARD

The Debris Team is continuing its effort to develop and
implement measures to control damage from debris in the
Shuttle operational environment and to make the control

measures a part of routine processing and operations.
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1.0 Summary

Debris and Photo Analysis Team activities for Mission STS-36
began with the pre-launch debris inspection of the launch pad
and Shuttle vehicle on 20 February 1990. No major anomalies
were observed on OV-104 Atlantis, BIO36, or ET-33. Minor
facility discrepancies, which included loose MLP deck bolts and
loose debris items in the south holddown post haunches, were
corrected prior to cryo loading the vehicle.

No Orbiter or SRB anomalies were detected during the Ice
Inspection. Very light condensate was present on the LO2 tank
with no run-on to the intertank. Frost had accumulated on the
barrel section and the lower ogive from the cable tray/ pres-
surization line around the +Y side of the tank to the +Y-7Z2
quadrant. There was no evidence of ice/frost in the no-ice
region of +/- 30 degrees on the upper ogive. Small amounts of
ice/frost had formed in the stringer valleys on the -Z side of
the tank along both the LO2 and LH2 tank-to-intertank flanges.
No condensate was present on the LH2 tank, but acreage
ice/frost had formed on the +Y side of the tank from the cable
tray/pressurization lines around approximately 190 degrees to
the +Y-Z quadrant. The ice/frost was more predominant on the
lower part of the tank from station XT-1600 to XT-2058. All
ice/frost observed on the vehicle was predicted to be less than
1/16-inch thick and did not violate the LCC or NSTS-08303. Ten
Ice/Frost console anomalies were documented and found accept-
able for launch per the LCC and NSTS-08303. The hydrogen
umbilical leak sensor detected no significant hydrogen during
the cryo load and was removed by the Ice Inspection Team during
the T-3 hour hold.

The launch was scrubbed at T-31 seconds due to a Range Safety
backup computer failure. A post drain inspection/preflight pad
debris inspection was performed three hours after the scrub
decision. There was no visible damage to ET, SRB, or Orbiter
TPS.

The vehicle was again cryo loaded on 25 February after a 24
hour scrub/turnaround. No Orbiter or SRB anomalies were
detected during the Ice Inspection. Very light condensate, but
no ice or frost, was present on all acreage areas of the LO2
and LHZ2 tanks. However, some ice had formed along the PAL ramp
to acreage interface and around the ice/frost ramps. Small
amounts of ice/frost had formed in the intertank stringer
valleys along the ~-Z side of both the LO2Z2 and LHZ tank-to-
intertank flanges. Fifteen Ice/Frost console anomalies were
documented. Fourteen were found acceptable for launch per the
LCC and NSTS-08303. One of the anomalies (012) documented the
formation of one 3-inch and two 1-1/2 inch icicles on the north
GOX vent duct at 01:04 GMT and four 1l-inch icicles at 06:04
GMT. The presence of the icicles was accepted for launch by LCC
waiver LW-018.



The launch was scrubbed for a second time due to adverse
weather. A post-drain inspection/preflight pad debris inspec-
tion was performed six hours after the scrub decision. There
was no visible damage to ET, SRB, or Orbiter TPS.

The vehicle was cryo loaded for a third time on 27 February
following a 48 scrub/turnaround. No Orbiter to SRB anomalies
were detected during the Ice Inspection. Very light condensate,
but no ice/frost, was present on acreage areas of both the LO2
and LH2 tanks. Small amounts of ice/frost had formed in the
intertank stringer valleys along the -Z side of both the LO2
and LH2 tank-to-intertank flanges. Both the LO2 and LHZ2
ET/Orbiter umbilicals exhibited less than usual ice/frost
accumulation. There were no unusual vapors emanating from the
umbilicals or any evidence of leakage. Thirteen Ice/Frost
console anomalies were documented. Twelve were found acceptable
per the LCC and NSTS-08303. Ice/frost accumulations on the ends
of the GOX vent ducts (Anomaly 005) were recorded on PR U78-
0001-00-001-0539 and accepted for launch by LCC waiver LW-020.

A post launch debris inspection of Pad 39A was performed after
the successful launch. No significant flight hardware or TPS
material was found. Launch damage to the holddown posts was
minimal. No signs indicative of stud hang-up were visible. No
fragments from HDP debris containers were found. The GH2 vent
line had latched properly. Overall, the facility sustained
minimal damage.

A total of 116 film and video items were analyzed as part of
the post launch data review. No major vehicle damage or lost
flight hardware was observed that would have affected the
success of the mission. No debris was visible falling from
holddown posts #1 through #7 after liftoff. However, 6 pieces
of debris, including 2 ordnance piecesmeasuring 3"xl1/4"x1/4",
fell from the HDP #8 aft skirt stud hole. There were no signs
of holddown post hang-ups in any of the films. Numerous pieces
of debris fell from the vehicle during ascent. Most have been
identified as ice/frost particles from the ET/Orbiter umbili-
cals, RCS paper covers, and instafoam particles from the SRB
aft skirts. The particles falling from the vehicle after Max Q
are either pieces of SRB propellant or aft skirt instafoam.
More than 100 chunks of SRB propellant slag/clinkers, some of
which appear very large due to the burning ’"blooming’ effect,
were visible in the SRB plumes prior to and just after
separation from the Extermnal Tank. Movement of the Orbiter body
flap was visible after the roll maneuver and through most of
the ascent. The motion appears to have an amplitude and
frequency similar to that observed on previous flights.

The Solid Rocket Boosters were inspected at Hanger AF after
retrieval. Both forward skirts and frustums exhibited a total
of 16 debonds and 3 areas of TPS. Three pins from the LH

~ frustum severance ring at approximately 100, 120, and. 240

degrees were missing. One of the pins was found embedded 0.75
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inches into the TPS on the forward edge of the ETA ring at 175
degrees. Analysis of this pin and the adjacent TPS indicated
that the impact occurred during ascent (Ref MSFC presentation
on 3/9/90). All field joint closeouts were undamaged. The LH
aft center segment factory joint EPDM moisture seal was
unbonded at 4 locations along the trailing edge and exhibited
Chemlok 205 to case failure. K5NA was missing from numerous
bolt heads on the aft side of both kick rings and from all
eight aft BSM nozzles. The plungers on holddown posts #1, #6,
and $#7 were seated but offset from their spherical washers.
Three small pieces of shim material were wedged in the bore
against the HDP #4 plunger. Half of a frangible nut was wedged
between the HDP #8 plunger and spherical washer. HDP #2
experienced a skewed firing. Overall, the SRBs were in good
condition. ‘

A post landing inspection of OV-104 was performed on Runway
23L.. The Orbiter TPS sustained a total of 81 hits, of which 19
had a major dimension of one inch or greater. The Orbiter lower
surface had a total of 61 hits, of which 17 had a major dimen-
sion of one inch or greater. Based on these numbers and
comparison to statistics from previous missions of similar
configuration, the number of hits on the lower surface is less
than average and the number of hits with a dimension one inch
or greater is considered average. Laboratory analysis of
samples taken from hazed Orbiter windows, streaked RCC panels,
the ET/Orbiter umbilical area, and selected lower surface tiles
revealed no unusual materials.

A total of 13 Post Launch Anomalies were observed during this
mission assessment.



2.0 KSC ICE/FROST/DEBRIS TEAM ACTIVITIES

Team Composition: NASA KSC, NASA MSFC, NASA JSC,
LSOC SPC, RI - DOWNEY, MMMSS - MAF,

USBI

Team Activities:

- BPC, MTI - UTAH

1) Pre-launch Pad Debris Inspection

Objective:

Areas:

Time:
Requirements:

Documents:
Report:

Identify and evaluate potential debris
material/sources. Baseline debris and
debris sources existing from previous
launches.

MLP deck, ORB and SRB flame exhaust
holes, FSS, Shuttle vehicle external
surfaces :

L - 1 day

OMRSD S00U00.030 - An engineering
debris inspection team shall inspect
the Shuttle and launch pad to identify
and resolve potential debris sources.
Pre-launch vehicle/pad configuration
shall be documented/photographed.

OMI S6444

Generate PR’s and recommend corrective
actions to pad managers.

2) Launch Countdown Firing Room 2

Objective:

Areas:
Time:
Requirements:

Documents:
Report:

Evaluate ice/frost accumulation on the
Shuttle vehicle and/or any observed
debris utilizing OTV cameras.

MLP deck, FSS, Shuttle vehicle
external surfaces

T - 6 hours to Launch + 1 hour or
propellant drainback

OMRSD SO00FB0.005 - Monitor and wvideo
tape record ET TPS surfaces during
loading through prepressurization.
OMI S0007, OMI S6444

OIS call to NTD, Launch Director, and
Shuttle managers. Generate IPR’s.



3) Ice/Frost TPS and Debris Inspection

Objective:

Areas:

Time:
Requirements:

Documents:
Report:

Evaluate any ice formation as possible
debris material. Identify and evaluate
any ORB, ET, or SRB anomaly which may
be a debris source or safety of flight
concern. Identify and evaluate any
other facility or vehicle anomalies.
MLP deck, FSS, Shuttle vehicle
external surfaces

T - 3 hours (during 2 hour BIH)

OMRSD S00U00.020 - An engineering
debris inspection team shall inspect
the Shuttle for ice/frost, TPS and
debris anomalies after cryo propellant
loading. Evaluate, document, and
photograph all anomalies. During
Shuttle walkdown, inspect orbiter aft
SSME compartment (externally) for
water condensation or ice formation in
or between aft compartment tiles. An
IR scan is required during the Shuttle
inspection to verify ET surface temp-
eratures. During Shuttle walkdown,
inspect ET TPS areas which cannot be
observed by the OTV system.

OMI S0007, OMI S6444

Briefing to NTD, Launch Director,
Shuttle management; generate IPR’s.

4) Post Launch Pad Debris Inspection

Objectives:

Areas:

Time:

Requirements:

Documents:
Report:

Locate and identify debris that could
have damaged the Shuttle vehicle
during launch.

MLP deck, exhaust holes and flame
trenches, FSS, pad surfaces and
slopes, extension of trenches to the
perimeter fence, walkdown of the beach
from Playlinda to Complex 40, aerial
overview of inaccessible areas.

Launch + 3 hours (after pad safing,
before washdown)

OMRSD S00U00.010 - An engineering
debris inspection team shall perform a
post launch pad/area inspection to
identify any lost flight or ground
systems hardware and resultant debris

sources. The post launch pad and area
configuration shall be documented and
photographed.

OMI S0007, OMI S6444
Initial report to NTD and verbal
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5)

6)

Launch Data Review

SRB

Objective:

Time:
Requirements:

Documents:
Report:

briefing to Level II at L+8 hours;
generate PR’s.

Detailed review of high speed films
video tapes, and photographs from pad
cameras, range trackers, aircraft and
vehicle onboard cameras to determine
possible launch damage to the flight
vehicle. Identify debris and debris
sources.

Launch + 1 day to Launch + 6 days
OMRSD S00U00.011 - An engineering film
review and analysis shall be performed
on all engineering launch film as soon
as possible to identify any debris
damage to the Shuttle. Identify flight
vehicle or ground system damage that
could affect orbiter flight operations
or future SSV launches.

OMI S6444

Daily reports to Level II Mission
Management Team starting on L+1 day
through landing; generate PR’s.

Post Flight/Retrieval Inspection

Objective:

Areas:
Time:

Requirements:

Documents:
Report:

Evaluate potential SRB debris sources.
Data will be correlated with observed
Orbiter post landing TPS damage.

SRB external surfaces at Hangar AF
Launch + 24 hours (after on-dock,
before hydrolasing)

OMRSD S00U00.013 - An engineering
debris damage inspection team shall
perform a post retrieval inspection of
the SRBs to identify any damage caused
by launch debris. Any anomalies must
be documented/photographed and coord-
inated with the results of the post
launch SSV/pad area debris inspection
OMI B8001

Daily reports to Level II Mission
Management Team. Preliminary report

to SRB Disassembly Evaluation Team.
Generate PR’s. -



7) Orbiter Post Landing Debris Damage Assessment

Objective:

Areas:
Time:

Requirements:

Requirements:

Requirements:

Requirements:

Requirements:

Documents:
Report:

Identify and evaluate areas of damage
to Orbiter TPS due to debris and
correlate, if possible, source and
time of occurrence.

Additionally, runways are inspected
for debris and sources of debris.
Orbiter TPS surfaces, runways

After vehicle safing on runway, before
towing

OMRSD S00U00.040 - An engineering
debris inspection team shall perform
a prelanding runway inspection to
identify, document, and collect debris
that could result in Orbiter damage.
Runway debris and any facility
anomalies which cannot be removed or
corrected by the Team shall be
documented and photographed; the
proper management shall be notified
and corrective actions taken.

OMRSD S00U00.050 - An engineering
debris inspection team shall perform
a post landing runway inspection to
identify and resolve potential debris
sources that may have caused vehicle
damage but were not present or were
not identified during pre-launch
runway inspection. Obtain photographic
documentation of any debris, debris
sources, or flight hardware that may
have been lost on landing.

OMRSD S00U00.060 - An engineering
debris inspection team shall map,
document, and photograph debris-
related Orbiter TPS damage and debris
sources.

OMRSD S00U00.012 - An engineering
debris damage inspection team shall
perform a post landing inspection of
the orbiter vehicle to identify any
damage caused by launch debris. Any
anomalies must be documented/
photographed and coordinated with the
the results of the post launch
shuttle/pad area debris inspection.
OMRSD V09AJ0.095 - An engineering
debris inspection team shall perform
temperature measurements of RCC nose
cap and RCC RH wing leading edge
panels #9 and #17.

OMI S0026, OMI S0027, OMI sS0028
Briefing to NASA Convoy Commander and

8



8)

Level II repoxt

Objective:

generate PR’s. Preliminary report to
Level II on day of landing followed by
a preliminary update the next day.

Compile and correlate data from all
inspections and analyses. Results of
the debris assessment, along with
recommendations for corrective
actions, are presented directly to
Level II wvia SIR and PRCB. Paper
copy of complete report follows in

3 to 4 weeks. (Ref NASA Technical
Memorandum series). '



3.0 PRE-TEST BRIEFING

The Ice/Frost/Debris Team briefing for launch activities was
conducted on 20 February 1990 at 1200 hours with the following
key personnel present:

C. Stevenson

"G.

S.
B.
B.
J.
A.
M.
B.
K.
M.
M.
F.
Z.

Katnik

Higginbotham

Speece
Bowen
Rivera
Oliu

Bassignani

Davis
Tenbusch
Young
Jaime
Huneidi
Byrns
Gray
Copsey
Ely
Hamilton
Thorson
Mayer
Novak
Yamasaki
Parsons

NASA

NASA

NASA
NASA
NASA
NASA
NASA
NASA
NASA
NASA
LSOC
LSOC
NASA
NASA
MMC
MMC
MMC
RI
RI
RI
USBI
USBI
MTI

KsC

KSC

KsSC
KSC
KsC
KSC
KSC
KSC
KSC
KsSC
SpC
SPC

MSFC

JSC
MAF
MAF
KSC
DNY
LSS
LsSs
PSE
EI

LSS

Chief, ET Mechanical Systems
Lead, Ice/Debris Assess Team
ET Mech/TPS, STI, Ice/Debris
Assessment, Film Analysis
STI, Ice/Debris Assessment
ET Processing, Ice Assess

ET Processing, "SURFICE"

ET Processing, Debris Assess
"SURFICE", Debris Assess

ET Processing, Ice Assess
"SURFICE", Debris Assess
"SURFICE", Debris Assess

ET Processing, Ice Assess

ET Processing, Ice Assess
TPS & Ice Assessment

Level II Integration

ET TPS & Materials Design

ET TPS Testing/Certif

ET Processing, LSS

Vehicle Integration

Vehicle Integration

Vehicle Integration

SRB Processing

SRB Processing

SRM Processing

These personnel participated in various team activities,

assisted in the collection and evaluation of data,

and

contributed to the reports contained in this document.
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3.1 PRE-LAUNCH SSV/PAD DEBRIS INSPECTION

The pre-launch debris inspection of the pad and Shuttle vehicle
was conducted on 20 February 1990 from 1400 - 1700 hours. The
detailed walkdown of Launch Pad 39A and MLP-1 also included the
primary f£light elements OV-104 Atlantis (6th f£flight), ET-33
(LWT-26), and BI036. Documentary photographs were taken of
facility anomalies, potential sources of vehicle damaging
debris, and new vehicle configurations.

There were no major vehicle anomalies.

Due to the continued concern over potential hydrogen leakage
from the ET/ORB LH2 umbilical interface area during the
cryoload/launch of STS-29R, a temporary hydrogen detector was
installed at the ET/ORB LH2 umbilical until a permanent sensor
can be designed and installed. The temporary detector consists
of two tygon tubes that run from the LH2 umbilical area to the
hazardous gas detection equipment quick disconnects located in
the LH2 TSM. The tubes were attached to the vehicle by three
velcro strap assemblies. A length of parachute cord attached to
these assemblies enable the entire apparatus to be quickly
removed from the vehicle without causing TPS damage. The
hydrogen sensor is intended to remain in place during cryo
loading and be removed by the Ice Inspection Team during the
T-3 hour hold.

A recurring problem is loose MLP deck bolts. This inspection
revealed loose MLP deck access cover bolts in the northwest
deck area near the Portable Purge Unit receptacles. Grounding
bolts were loose around the SSME and SRB exhaust holes and at
the handrail standoff pins along the entire outer edge of the
MLP deck.

One other discrepancy consisted of six unused hasps on an FSS
135 foot level weather protection system control panel cover.
The hasps are loose and could be potential debris.

Trash and debris was visible in several areas including all
south holddown post haunches. Rust flakes lay in an open sound
suppression water pipe west of the SRB exhaust hole.

Cleanup of the MLP deck and pad surface was almost complete at
the time of the inspection. The facility discrepancies were
worked real-time or transferred to the pad leader for resolu-
tion prior to vehicle tanking.

11



New design of ET tumble valve cover was installed for launch
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Pre-launch view of LH2 ET/ORB umbilical baggie material, which
subsequently was found torn during the second vehicle cryo load
13
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Condensate hydro diverters on the ends of the GOX vent ducts
Frost usually covers the temp sensor wiring inside the ducts
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Rust flakes lay deck sound suppression water pipe
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4.0 SCRUB

The launch countdown for STS-36 was scrubbed at T-31 seconds on
25 February 1990 due to a Range Safety backup computer failure.

4.1 ICE/FROST INSPECTION

The Ice/Frost Inspection of the cxyoloaded vehicle was per-
formed on 24 February 1990 from 2000 to 2145 hours during the
two hour built-in-hold at T-3 hours in the countdown. There
were no violations of NSTS-08303 or the Launch Commit Criteria.
Ambient weather conditions at the time of the inspection were:

Temperature: 57.0 F
Relative Humidity: 59.4 %

Wind Speed: 9.4 Knots
Wind Direction: 233 Degrees

The portable STI infrared scanner was utlllzed to obtain sur-
face temperature measurements for an overall thermal assessment
of the vehicle, as shown in Figure 1 and 2.

4.2 ORBITER OBSERVATIONS

No Orbiter tile anomalies were observed. The average Orbiter
surface temperature was recorded as 54 degrees F. The average
surface temperatures of the SSME engine mounted heat shields
were measured at S1 degrees F for SSME #1 (coldest 27 degrees),
46 degrees F for SSME #2 (coldest 15), and 48 degrees F for
SSME #3 (coldest 35). SSME #2 had ice/frost all around the
nozzle to heatshield interface except at the 10-11 o’clock
position. Ice/frost had formed along the nozzle to heat shield
interface of SSME #1 at 1-7 and 8-11 o’clock positions. There
was no condensate or frost on the SSME #3 heatshield.

4.3 SRB OBSERVATIONS

No SRB anomalies or loose ablator/cork were observed. The STI
portable infrared scanner recorded RH and LH SRB case surface
temperatures at 58 degrees F. Temperatures in the area of the
SRB field joint heater closeouts averaged 63 degrees F. The
predicted Propellant Mean Bulk Temperature (PMBT) supplied by
MTI was 69 degrees F.
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FIGURE 1. INFRA RED SCANNER SSV SUMMARY DATA
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FIGURE 2. INFRA RED SCANNER SSV SUMMARY DATA

TIME: 2000-2145
DATE: 2/24/90
VEH. STS- _36

Scrub #1

A1l temperatures are
in degrees F.
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SSME 1: 51 H/S; 27 coldest o6

SSME 2: 46 H/S; 15 coldest
SSME 3:.48 H/S; 35 coldest
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4.4 EXTERNAL TANK OBSERVATIONS

The ice/frost prediction computer program was run from 1515 to
0215 hours and the results tabulated in Figures 3-8. Data from
' SURFICE’ and the RSS STI is compared in Figure 9-10.

The new design of the tumble valve cover was intact. A very,
very light condensate was present on the LO2 tank with no
run-on to the intertank. Frost had accumulated on the barrel
section and the lower ogive from the cable tray/pressurization
line around the +Y side of the tank to the +¥-Z quadrant. There
was no evidence of ice/frost in the no-ice region of +/- 30
degrees on the upper ogive. The surface temperature of the LO2
tank -Y side as measured by the IR scanner averaged 45 degrees
F. )

No run-on condensate was present on the intertank. Small
amounts of ice/frost had formed in the stringer valleys on the
-2 side of the tank along the LO2 tank-to-intertank flange
(more accumulation) and along the LH2 tank-to-intertank flange
(less accumulation). There was no ice/frost on the Orbiter side
of the intertank. The average surface temperature was 57 deg F.
Minor frost had formed on the GUCP, but there was no sign of
leakage.

There was no condensate on the LH2 tank. Acreage ice/frost had
formed on the +Y side of the tank from the <cable
tray/pressurization lines around approximately 190 degrees to
the +Y¥-2 quadrant. The ice/frost was more predominant on the
lower part of the tank from station XT-1600 to XT-2058. Ice/
frost formation on the -Y¥-Z side of the lower LH2 tank had just
started at the time of the Ice Team inspection. Average surface
temperatures were measured as 45 degrees F on the windward side
of the tank and 31 degrees F in the frost areas. Five ice areas
had formed around the third hardpoint closeout along the
isochem lines. One 1/2-inch ice spot formed on the aft dome
siphon man hole cover leak check port closeout and another ice
spot was visible on the aft dome leak check closeout.

Normal amounts of ice were present in all LO2Z2 feedline bellows.
Normal amounts of ice/frost were present in the LO2 feedline
support brackets.

The LH2 ET/ORB umbilical exhibited less ice but slightly more
than normal accumulations of frost. The LOZ2 ET/ORB umbilical
exhibited less than usual ice/frost accumulations. Frost
fingers had formed on the purge vents and normal venting was
occurring. There were no unusual vapors emanating from the
umbilicals or any evidence of leakage.

.. There was little frost in the LH2 feedline bellows. Both LH2
recirculation line bellows were filled with frost. -
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Ice/Frost covered the lower EB fittings outboard to the strut
pin hole with condensate on the rest of the fitting. The struts
were dry and were not covered by ice.

The summary of Ice/Frost Team observation anomalies consisted
of 10 OTV recorded items:

Anomaly 001 documented ice/frost accumulation in the LOZ
feedline bellows. Ice/frost in the bellows was acceptable for
flight per NSTS-08303.

Anomaly 002 recorded ice/frost formations along the cable tray
and pressurization line ramps. These formations were acceptable
per NSTS-08303.

Ice/frost growth on the third hardpoint closeout were accept-
able per NSTS-08303 (Anomaly 003).

Anomaly 004, as reported by the Ice Inspection Team, was the
accumulation of frost on the +Y (east) acreage of the LOZ2 and
LH2 tanks. The frost was present on the LO2 tank from the cable
tray around toward the -Z axis (approximately 120 degrees).
Frost was present on the LH2 tank from the cable tray around
the +Y side past the -Z axis (approximately 190 degrees). The
nomographs predicted less than 1/16-inch ice. The frost did not
exceed the Launch Commit Criteria and was acceptable per NSTS-
08303.

Anomaly 005 recorded the appearance of frost in the intertank
-2 side stringer valleys at both LO2 and LH2 tank flanges. This
condition was acceptable per NSTS-08303.

An ice/frost spot on the ET aft dome +Z manhole leak check porﬁ
closeout was acceptable per NSTS-08303 (Anomaly 006).

Anomaly 007 documented 3 frost spots on the +Y longeron
closeout and an ice/frost formation in the longeron-to-thrust
strut interface. These ice/frost formations were acceptable per
NSTS-08303.

Anomaly 008 recorded a l-inch icicle adhering to the north GOX
vent duct exit. The icicle intermittently dripped liquid water.
The icicle later fell off without damaging the vehicle.

Ice formed on the top surface and the outboard side of the LH2
ET/ORB umbilical. Ice/frost fingers were also present on the
purge vents (Anomaly 009). This type of ice/frost accumulation
typically occurs on every cryo-loading and was acceptable per
NSTS-08303.

Anomaly 010 documented ice/frost fingers on the LO2 umbilical

purge vents. This condition has occurred on previous launches
and is acceptable per NSTS-08303.
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4.5 FACILITY OBSERVATIIONS

All debris concerns previously identified had been resolved
prior to cryoloading and no new items were noted during the
walkdown. No leaks were observed at either the LO2 oxr LHZ2 ORB
T-0 umbilical carrier plates, though small amounts of ice/frost
had formed. There was no apparent leakage anywhere on the GH2
vent line. The modification to the GH2 vent line prevented ice
from forming but some ice/frost, which was expected, had
accumulated on the GUCP legs.

Visual and infrared observations of the GOX seals confirmed no
leakage. However, 4 inch icicles had formed at the end of the
north GOX vent duct. Since the prevailing winds were blowing
away from the vehicle, management decided there was no need to
remove the icicles.

All sound suppression water troughs were full of water. The
ET/ORB hydrogen detection sensor tygon tubing was removed from
the vehicle without any problems. Two safety ropes inadver-
tently left along the crossover from the FSS 95 foot level to
the MLP zero level were removed by the Ice Team.
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Ice/frost accumulation on SSME #1 and #2 engine mounted
heat shield-to-nozzle interface
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Frost accumulation on the LH2 tank acreage -Z side at the time
of the Ice Team inspection at T-3 hours
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Frost accumulation on the LO2 tank barrel section acreage
+Z side at T-3 hours in the countdown
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Frost accumulation on the LH2 tank acreage +Y+Z quadrant
visible during the Ice Team inspection
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Frost accumulation along the PAL ramp-to-LH2 tank acreage
interface

34
ORIGINAL PAGE

COLOR PHOTOGRAPH




Close-in view of frost accumulation on the LH2 tank acreage
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