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STS-114 FLIGHT READINESS REVIEW

Presenter:

Doug White

AGENDA

Organization/Date:

Orbiter/6-29-05

Engineering Readiness Assessment

* Previous Flight Anomalies To Be Presented

* Critical Process Changes To Be Presented

* Engineering Requirement Changes To Be Presented

* Configuration Changes and To Be Presented

Certification Status

* Mission Kits No Constraints

* Safety, Reliability & Quality Assessment To Be Presented
Special Topics To Be Presented

* Flexhose Status

* Composite Overwrap Pressure Vessels

* MPS Point Sensor Electronics Box

e STS-300 LON Identified Open Work Summary

STS-114 Open Work & Constraints To Be Presented
Summary
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

PREVIOUS FLIGHT ANOMALIES
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STS-114 FLIGHT READINESS REVIEW

Presenter:

PREVIOUS IN-FLIGHT

Organization/Date:
ANOMALIES Orbiter/6-29-05

STS-107 IN-FLIGHT ANOMALIES
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STS-114 FLIGHT READINESS REVIEW

PREVIOUS IN-FLIGHT Doug White
ANOMAL|ES Orga.nization/Date:
Orbiter/6-29-05

STS-107 (OV-102) In-Flight Anomalies, Previous Shuttle
Program Mission:

« 3 Orbiter in-flight anomalies identified:

« STS-107-V-01: AC2 Phase B Sluggish Prelaunch Current
Signature

» During vent-door and PLBD opening, and KU-band antenna
deployment, the AC2 phase B current exhibited a sluggish
response

 During motor startup Phase B current decreased to about
half the expected value, then increased to its nominal value
within 2 to 1 2 seconds

* During this time period, the AC 2 bus phase A and C current
increased an equal amount to compensate

» AC2 phase B exhibited intermittent small current drops during
steady-state - periodic occurrences of small amperage
fluctuations of the same type noted (phase B dropping, phase A
and C increasing)

* No loss of function was observed during the sluggish current
events - all actuator motor drives were within the nominal two
motor drive time

» Suspected cause believed to be related to AC2 phase B inverter
or wiring from the inverter to circuit breaker panel MA73C and
switch panel L4 (common to all signatures)
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STS-114 FLIGHT READINESS REVIEW

PREVIOUS IN-FLIGHT Doug White
ANOMAL|ES Orga.nization/Date:
Orbiter/6-29-05

STS-107 In-Flight Anomalies, Previous Shuttle Program
Mission:
e STS-107-V-01: AC2 Phase B Sluggish Prelaunch Current
Signature (cont)

o STS-107 was the first in-flight occurrence of this signature - review
of STS-107 ground processing data found two similar but smaller
motor startup signatures

 PRACA history revealed no previous instances of this type of
anomaly

» Extensive system(s) checkout performed during the OV-103 OMM
flow verified proper system performance and no anomalous
current traces during motor operation

« Complete checkout of all AC buses performed

* Reviewed STS-105 (last flight of OV-103) ground and flight data -
no anomalous AC signatures found

» Loss of a single AC Inverter is Criticality 1R2
« All Critical AC equipment is redundantly powered

» AC Motors can be started and operated on 2 phases of an AC bus
with the exception of the cabin fan
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STS-114 FLIGHT READINESS REVIEW

PREVIOUS IN-FLIGHT Doug White
ANOMAL|ES Orga.nization/Date:
Orbiter/6-29-05

STS-107 In-Flight Anomalies, Previous Shuttle Program
Mission:
« 3 Orbiter in-flight anomalies identified: (cont)

* STS-107-V-02: EDO O2 Cryo Tank 7 Heater A Failed Off
In Manual Mode

» Heater string A operated nominally in Auto mode

* Potential causes identified as heater switch, EDO to
Orbiter connector interface, or wiring between switch and
interface connector

 Redundant B heater string exists for all cryo tanks

* Checkout of OV-103’s 5 cryo tank sets shows both A
and B heater strings operating properly in manual and
auto mode

e STS-107-V-03: Loss Of Vehicle During Entry
» Addressed by various RTF CAIB and PRCBD actions
 Details of IFAs STS-107-V-01 and -02 in backup

All anomalies and problems have been reviewed and none
are a constraint to STS-114 flight
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STS-114 FLIGHT READINESS REVIEW

Presenter:

PREVIOUS IN-FLIGHT

Organization/Date:
ANOMALIES Orbiter/6-29-05

STS-105 IN-FLIGHT ANOMALIES
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STS-114 FLIGHT READINESS REVIEW

PREVIOUS IN-FLIGHT Doug White
rganization/Date:
ANOMALIES Orbiter/6.29-05

STS-105 In-Flight Anomalies, Previous OV-103 Mission:

* Two Orbiter in-flight anomalies identified

e STS-105-V-01: Left OMS Oxidizer Crossfeed Low Point
Drain Line B Heater Failure

* Troubleshooting confirmed the cause to be due to a
failed open thermostat

*Failed thermostat was replaced and successfully retested
e STS-105-V-02: Loss of AC2 Phase A During MPM Stow

e Problem isolated to circuit breaker - condition cleared on
second cycle of circuit breaker post-flight

*The circuit breaker was R&R'd
e Problem believed to be due to a known transient
condition seen with circuit breakers, due to either

contact oxidation or casing debris contamination
inside the circuit breaker

*Details in backup

All anomalies and problems have been reviewed and
none are a constraint to STS-114 flight
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

CRITICAL PROCESS CHANGES
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STS-114 FLIGHT READINESS REVIEW

Presenter:

STS-114 CRITICAL PROCESS Doug White

rganization/Date:
CHANGE REVIEW SUMMARY %?biter;6_28_65

_ No. of Period or No. Found To Be
Item Reviewed ltems Effectivity Critical Process
Reviewed Covered Changes
STS-114 Specific &
OMRSD Changes (RCNSs) 135 Non-Flight Specific Changes 0
Approved 11/7/02 — 5/9/05
OMRSD Waivers & 35 STS-114 0
Exceptions Specific
Approved
IDMRD Changes (MCNS) 118 11/7/02 — 5/9/05 1
IDMRD Waivers & 19 Approved 0
Exceptions 11/7/02 — 5/9/05
Closed
EDCPs 158 11/7/02 - 5/9/05 26
. e Released
Boeing Specifications 554 11/7/02 — 5/9/05 8
Boeing Drawings 4584 11/5/%?38563/%/05 2
Approved
Other 6 11/7/02 — 5/9/05 6

* All approved process changes identified were reviewed at Orbiter MV FRR
and none constrain STS-114.

* Descriptions are in back-up
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

ENGINEERING REQUIREMENT
CHANGES
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STS-114 FLIGHT READINESS REVIEW

Presenter:

ENGINEERING REQUIREMENTS  |Doug White

rganization/Date:
WAIVERS/DEVIATIONS e

« All Approved Engineering Requirement Changes, Waivers or
Exceptions have been Authorized by the Appropriate
Program Board, or Are Pending Approval As Noted:

* Orbiter Maintenance Requirement Specification Document
(OMRSD)
* 139 RCNs approved

* 13 Exceptions and 20 Waivers approved — 1 exception & 2
waivers pending approval

* Intermediate and Depot Maintenance Requirements
Document (IDMRD)

* 118 Maintenance Change Notice (MCNSs) processed - all
approved

* 13 Waivers processed - all approved
* Launch Commit Criteria (LCC)

e 27 Launch Change Notices (LCNSs) processed for STS-114
* Orbiter Vehicle End Item (OVEI)

* 9 Software Change Notices (SCNs) approved

e 2 waivers approved
e Shuttle Operational Data Book (SODB)

* 5 Document Change Notice (DCNs) for STS-114 & 22 non-flight
specific DCNs approved
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STS-114 FLIGHT READINESS REVIEW

Presenter:

ENGINEERING REQUIREMENTS  |Doug White
rganization/Date:
WAIVERS/DEVIATIONS %fbiter;6_28_65
Engineering Requirements Pending Approval:

« OMRS Exception EK10452 RRCS Fuel GHe Tank
Instrumentation Accuracy Verification
 RRCS fuel GHe Tank P1 transducer measurement slightly
exceeded the allowable offset of + 63.5 psi
» Stable bias, alternate transducer exist - negligible flight impact

expected
» Statused at 6/28/05 OCCB. Pending Daily PRCB approval.

« OMRS Waiver WK10457 Engine 1 Recirculation Pump Dry

Spin Test
» Engine 1 recirculation pump speed indicator failed during
performance of the LH2 recirculation pump dry spin test - open
found in the sensor circuitry
» Alternate means exist for monitoring function
» Statused at 6/28/05 OCCB. Pending Daily PRCB approval.

« OMRS Waiver WK10461 Humidity Excursion in VAB
» Purge flow lost to all 3 purge circuits for ~1/2 hour and restored 15
minutes later

« Similar conditions have occurred in the past with negligible effect
to the vehicle systems - affected subsystems are reviewing to

validate no impacts exist
» Scheduled for 7/05/05 OCCB. dioeor ot 627105 415 om
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

CONFIGURATION CHANGES
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STS-114 FLIGHT READINESS REVIEW

Presenter:

CONFIGURATION CHANGES  |Doug White

AND CERTIFICATION STATUS g?gﬁiez?/tgggi)eé

Background:

e Since its last flight, STS-105 completed 8-22-01, OV-103
has undergone its J3 OMM processing with incorporation
of related modifications

« 107 OMM modifications accomplished
» 17 of these modifications will be flying for the first time

« As well, a number of significant RTF modifications have
been implemented in preparation for OV-103’s 315t flight
» 44 additional Post STS-107 modifications accomplished
which will also be flying for the first time
 Detalls of the 61 first flight modifications are addressed in
the backup

A short summary of significant modifications accomplished to be
presented on the following pages

* A summary of MCR 23410 FRCS Thruster Tyvek Covers to be
presented
. _Summarg status of open STS-114 related certification
items to be presented

« A total listing of all 151 modifications with their associated
descriptions, certification methodology and documentation
are provided in the backup material
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STS-114 FLIGHT READINESS REVIEW

Presenter:

CONFIGURATION CHANGES  |Doug White

AND CERTIFICATION STATUS g?gﬁiez?/tgggi)eé

Post STS-107 RTF Mods - Overview

» 44 Post STS-107 Mods Authorized for OV-103 STS-114
* 8 Significant RTF Modifications
* 5 TPS/ LESS Related Modifications
* 4 Structures Related Modifications
* 5 ECLSS and Flexhose Related Modifications
* 1 Hydraulics / Water Spray Boiler Related Modification
* 3 TCS Related Modifications
* 10 Crew Systems Related Modifications
* 1 Mechanical Systems Related Modification
* 1 Purge, Vent & Drain Related Modification
* 6 Avionics Related Modifications
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STS-114 FLIGHT READINESS REVIEW

Presenter:

POST STS-107 FIRST FLIGHT Doug White

CONFIGURATION CHANGES g?gﬁiez?/tgggi)eé

Post STS-107 RTF Mods

* 8 Significant RTF Modifications

* MCR 19755 Orbiter Boom Sensor System (OBSS)

* MCR 23278 SSOR & WVS UHF Antenna Relocation

* MCR 19758 Wing Leading Edge Micro-TAU
Instrumentation

* MCR 23288 ET Umbilical Digital Camera

* MCR 19735 Wing Leading Edge Spar Sneak Flow
Protection

* MCR 19763 Lower WLE Carrier Panel Horse Collar
Gap Filler Redesign

* MCR 23141 Thicker Side Thermal Windows 1 & 6

» MCR 23410 RCS Thruster Protective Covers
* See summary on following pages

* To be addressed as part of GFE Special Topic
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STS-114 FLIGHT READINESS REVIEW
Presenter:

POST STS-107 FIRST FLIGHT Doug White

CONFIGURATION CHANGES g?gﬁiezil/tg_fggieé

MCR 23410 FRCS Rain Cover Redesign
Material Change to Tyvek®

* Previous FRCS thruster rain cover material
(butcher paper) is released at high
velocities during ascent

* Flight history has shown window impacts and
thermal seal damage/breach

* Potential to damage Thermal Protection
System (TPS) and Reinforced Carbon-
Carbon (RCC)

» Design study initiated to change the shape, material and/or
adhesive to promote a complete, low velocity shedding of the
covers, yet withstand pre-launch PAD environment

» Design concept verification testing included wind tunnel,
environmental exposure, mechanical pull and impact testing
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STS-114 FLIGHT READINESS REVIEW

MCR 23410 FRCS RAIN COVER Fsgsljm\e/:}hite
REDESIGN - MATERIAL CHANGE  5om8 =8
TO TYVEK® Orbiter/6-29-05

» Following concept verification tests, final FRCS Rain
Cover design was downselected

* Type of Paper = Tyvek 1059b

« Configuration = Parachute (previous = flat)

« Adhesive = RTV 80242 (no change) — 7
 PVA primer added to aid RTV release |

Parachute Design

Configuration
(Typical FRCS Thruster)

As-Installed As-Cut
(minus markings) Template
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STS-114 FLIGHT READINESS REVIEW

MCR 23410 FRCS RAIN COVER Fl;i)sl.lent\e/:}hite
REDESIGN - MATERIAL CHANGE ~ [oosd e
TO TYVEK® Orbiter/6-29-05

» Extensive Qual testing performed to successfully
demonstrate design goals with high level of confidence

 The mean release velocity of the complete family of data was
3 sigma below the vehicle speed of 150 mph

» Test and analysis performed to verify no adverse effect on
shuttle element hardware from Tyvek release

* Impact Testing performed for Orbiter Windows and
TPS/RCC

» Debris Transport Analysis (DTA) data provided to ET &
SRB utilized for validation analysis

 Electrostatic Discharge tests indicated no concerns with
Tyvek material

» Hot/Cold Temp tests demonstrated minimal effect of on pull
strength

* Propellant compatibility and thermal decomposition tests
performed with no adverse effects on Tyvek cover, RTV and
release agent materials
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STS-114 FLIGHT READINESS REVIEW

MCR 23410 FRCS RAIN COVER Presenter:
REDESIGN - MATERIAL CHANGE  (ooud White

Organization/Date:

TO TYVEK® Orbiter/6-29-05

 Flight Rationale accepted for isolated (upper limit) Qual
fallures - cover debond under extreme wind/rain conditions

* Debond occurred following testing which demonstrated

capability to withstand 2.5 in/hr rain + 29 mph “driving” wind for
up to 30 minutes

* Debond is detectable by current OMRSD inspections and TV
coverage

* Inspection / assessment would likely be initiated following
whether conditions of these extremes

* Weep hole added to cover design to provide a drain for water
that might accumulate between lower thruster lip and cover
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STS-114 FLIGHT READINESS REVIEW

MCR 23410 FRCS RAIN COVER Presenter:
REDESIGN - MATERIAL CHANGE ~ (ooud White

Organization/Date:

TO TYVEK® Orbiter/6-29-05

* Tyvek Certification and Implementation Status:

« Two flight certification QSA (STS-114 & STS-121)
approved

 All Engineering and Specification changes released

* Window failure Hazard Report ORBI-009 update
approved for Tyvek cover

* Likelihood of occurrence downgraded from remote to
improbable (compared to butcher paper)

« FMEA/CIL documentation approved

o STS-114 hardware delivery (10 shipsets) and KSC
technician training scheduled for week of 6/27/05
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STS-114 FLIGHT READINESS REVIEW

Presenter:

PRE STS-107 FIRST FLIGHT Doug White

CONFIGURATION CHANGES g?gﬁiez?/tgggi)eé

Pre STS-107 / 33 Mods - Overview

* 107 J3 madifications accomplished

* Significant “Non First-Flight” OMM Mods implemented
listed on the following two pages

* 17 of these modifications will be flying for the first time
and will be addressed in the following pages

* 2 ECLSS Modifications

* 1 PV&D Moadification

* 3 Hydraulics Modifications

* 2 MPS Modifications

* 2 Avionics Modification

* 3 TPS Modifications

e 2 Structures Modifications

* 2 Crew Systems Modifications
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STS-114 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES  |Doug White
AND CERTIFICATION STATUS  |Organization/Date:

Presenter:

Orbiter/6-29-05

Pre STS-107 / J3 Mods - Overview
 Significant “Non First-Flight” OMM Mods Implemented

« MCR 17605
MCR 18165
MCR 19029

« MCR 17990

« MCR 18509

« MCR 18872

« MCR 18695
MCR 19393

« MCR 18888
« MCR 19033
« MCR 19112
« MCR 19400
« MCR 19484

MEDS Scar

MEDS Implementation

MEDS DDU Replacement

Aft PLB Door Sealing Surface Redesign
Condensate Separation Mod

Radiator Impact Protection and Isolation Mod
Avionics Bay 3A Cabin Fan Package Mission Kit

Avionics Bays 1 & 2 Locker Cooling Provisions
Umbilical Plate Gap Delta Pressure Transducers
Wireless Video System (WVS)

Modular Memory Unit Upgrade

Cargo PC Wiring Scar
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STS-114 FLIGHT READINESS REVIEW

Presenter:

CONFIGURATION CHANGES  |Doug White
AND CERTIFICATION STATUS  |Organization/Date:

Orbiter/6-29-05

Pre STS-107 / 33 Mods - Overview

« Significant “Non First-Flight” OMM Mods Implemented
o Completion of Wire Protection Related Modifications

« MCR 19470
« MCR 19527
« MCR 19533
« MCR 19535

« MCR 19589
« MCR 19596
« MCR 23167

Mid Fuselage Wire Protection
Orbiter Wire Redundancy Separation
ET Monoball Wiring Production Break

Heat Shrink Tubing Protection for Pyro
Harnesses

Midbody Crossover Bracket Redesign
AC Bus Redundant Wiring Separation

Arc Track Protection
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STS-114 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES
AND CERTIFICATION STATUS

Presenter:

Organization/Date:

Orbiter/6-29-05

CERTIFICATION STATUS

@ﬂﬂflﬂﬂ ORB-29
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STS-114 FLIGHT READINESS REVIEW

STS-114 OPEN CERTIFICATION

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

e 20 Open STS-114 Certification Documents Submitted
Remaining in Approval Process — ECD 6/30/05

e Data as of 6/28/05

IR

No. | Item Open Work (Title) Document Number (CR/CAR/QSA No.) T|>»|X|O ECD

1 7 |Airlock/Truss Airlock Assy CR 04-341002H X 6/30/2005
2 8 |Airlock/Truss Airlock Assy CAR 119-04-341002H X 6/30/2005
3 | 46 |Forward Fuselage TPS (Windows) CAR 23-07-390001-001M X 6/30/2005
4 | 46A |Forward Fuselage TPS (Windows) CAR 24-07-390001-001M X 6/30/2005
5 | 56 |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z X 6/28/2005
6 | 57 |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z (ERRATA) X X 6/28/2005
7 | 56A |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z (ERRATA) X X 6/28/2005
8 | 59 |Hatch Instl Fus LH Egress CAR 103-04-332501-002C X 6/28/2005
9 | 59A |Hatch Instl Fus LH Egress CAR 103-04-332501-002C (ERRATA) X X 6/28/2005
10 | 58 |Hatch Instl Fus LH Egress CR 04-332501-002C X 6/28/2005
11 | 68 |Kevlar Overwrap Pressure Tank Life Extension CR 22-282-0082-0050Q X 6/30/2005
12 | 69 |Kevlar Overwrap Pressure Tank Life Extension (Cert Dev) CAR 12-22-282-0082-0050Q (Cert Deviation) X 6/30/2005
13 | 82 |MLG Door Thermal Barrier Installation CAR 13-07-199001-001M X 6/28/2005
14 | 85 |MLG Door Thermal Barrier Installation CAR 14-07-199001-001M (ERRATA) X X 6/28/2005
15 | 83 |MLG Door Thermal Barrier Installation CR 07-199001-001M X 6/28/2005
16 | 100 |Overhead Audio Panel (IMU Access) CAR 01-04-337792-001A X 6/28/2005
17 |100A|Overhead Audio Panel (IMU Access) CAR 01-04-337792-001A (ERRATA) X X 6/28/2005
18 | 156 |Windshield/Window Installation Thermal Pane CAR 22-07-390001-001M X 6/30/2005
19 | 165 |Wing TPS Installation CAR 26A-07-190001-001W X 6/28/2005
20 |165A|Wing TPS Installation CAR 26A-07-190001-001W (ERRATA) X 6/28/2005
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

SAFETY, RELIABILITY
AND QUALITY ASSESSMENT
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STS-114 FLIGHT READINESS REVIEW

Presenter:

SAFETY, RELIABILITY Doug White

AND QUALITY ASSESSMENT Organization/Date:
Orbiter/6-29-05

System Safety, Reliability and Quality Open Work:

* Program approval of remaining Hazard Report and FMEA/CIL
documentation

« 2 new Hazard Reports for OBSS TPS Inspection require
completion of JSERP actions and PRCB OSB approval (ECD
7/1/05)

* ORBI-345 and ORBI-349

« 2 additional Orbiter Hazard Reports require PRCB OSB
approval — ECD 7/1/05

* ORBI-007 Loss of Outer Moldline Due to Debris Impact
* ORBI-009 Loss Of Crew and Vehicle Due to Window Failure

« Approval of Program waiver for COPV Hazard and FMEA/CIL
impacts requires PRCB OSB approval — ECD 7/1/05
2 FMEA/CILs require PRCB review and approval — ECD 7/7/05
e ET Purge Umbilical Curtain CIL 09-1A-PC1-02
 OBSS CIL 05-6F-1072-02
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STS-114 FLIGHT READINESS REVIEW

CATASTROPHIC/INFREQUENT
ORBITER HAZARD CAUSES

Presentor:

Doug White

Organization/Date:

Orbiter/6-29-05

Hazard
No./Title Cause Effects Controls
ORBI- 007C Micrometeoroid A micrometeoroid or Design: Tile, RCC and Window

Loss of Outer
Moldline Due to
Debris Impact

or Orbital Debris
(MMOD)
Impacting the
Orbiter

orbital debris (MMOD)

impact upon the Orbiter
can result in damage to
LESS RCC, critical TPS

locations including
lower surface door

areas and elevon cove,
as well as crew cabin

windows.

Design and Damage Threshold; as
well as the Damage Tolerance
Improvements (Front Spar Protection,
MLGD Corner Void Elimination and
Thicker Side Windows).

Warning Devices: Wing Leading Edge
Micro TAU Instrumentation, Orbiter
Boom Sensor System (OBSS with
LDRI, ITVC and LCS cameras, and
ISS Cameras.

Special Procedures: Flight Planning
(BUMPER & Critical Math Model),
Flight Procedures (COMBO, Flight
Rules & Crew Procedures) and Debris
Avoidance Maneuvers.

Reference IDBR-01 “External Debris
Impacts to SSV”

Open Work:

1. Approval, baseline, and final documentation of Damage Assessment Tools.
2. Reassessment of ascent debris environment
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STS-114 FLIGHT READINESS REVIEW

CATASTROPHIC/INFREQUENT
ORBITER HAZARD CAUSES

Presentor:

Doug White

Organization/Date:

Orbiter/6-29-05

Hazard
No./Title Cause Effects Controls
ORBI 036C | Limitations of Fire would occur if Design: APU Insulation isolates most
Insulation Design | APU hydrazine, Iube vg%tosrgmla o(/rvoer\rllefrla':rrremfg{?sﬂggsn gtnge
“Fire/Explosion (F)’feé)rrr]gitIZ)r(posure 8&5:(2;1:%2{)?3%& or completely insulated. A combination of
in the Aft , . design features are used to minimize
Compartment | Fluids/Vapors fluids/vapors leaked |ootential subsystem fluids/vapors
Caused by Leakage to APU into these identified hot eakage and exposure of these APU
Leakage of Hot Surfaces spots and may hot surfaces in the aft compartment.
Flammable ultimately lead to loss _
Fluids/Vapors of vehicle/crew. Safety Devices: The prelaunch GN2
in Contact With Hydrazine urge inert potential flammable fluid
exothermic reaction activated during entry to reduce wake
Duct Hot | tin ingestion and provides some dilution of
Surfaces” can aiso resutt In ﬁotentlal APU fluids along with other
catastrophic damage. azardous fluids/vapors leakage in the
aft compartment.
Warning Devices: The HGDS warns of
leakage prior to launch. System
instrumentation can detect leaks during
flight.
Procedures: Prelaunch procedures
§LCCS) are in place to monitor external
luid leakage in aft compartment as well
as the aft compartment GN2 purge.
Flight Rules and Crew Procedures
monitor external fluids/vapors leakage
in the aft compartment.
114fpcor.ppt 6/28/05 11:46 am
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STS-114 FLIGHT READINESS REVIEW

CATASTROPHIC/INFREQUENT
ORBITER HAZARD CAUSES

Presentor:

Doug White

Organization/Date:

Orbiter/6-29-05

Hazard
No./Title Cause Effects Controls
ORBI 344 Water or Two of three WSBs are Design: Propylene-Glycol-Methyl-
“Water Spra PGME/Water needed for safe return. The | Ether (PGME)/Water is utilized in the
Boiler S sr,)ter)rq flowpath Orbiter WSBs currently WSB core pre-load to prevent all
Failu?/es blockage or utilize de-ionized water (see ascglnt prebMECO freezl\ﬁ'EUgo
Could Cause | restricted flow | note 1) for the active cooling problems, but not post- :
Loss of Two due to low (during ascent post-MECO Warning Devices - System
Auxiliary pressure and entry). Due to the instrumentation will detect freeze up
: environmentally | higher triple point of water after APU start
Power Unit/ | ;
. induced (32 Degree F and 4 TORR), _
Hydraulic freezing the WSBs residual water Procedures: Flight Rules and Crew
Systems following flash freezes within the Procedures specify the criteria for
ascent WSB container elements. determining when WSB is considered
operation. WSB system (spray bar, lost, provide actions for the loss of a

heat exchanger, lines and
fittings, exhaust duct)
internal and external freeze
ups due to exposure to low
pressure environment could
cause blockage of coolant
flowpath, resulting in
potential shutdown and loss
of multiple APU/Hydraulic
systems. Worst-case effect
IS loss of crew/vehicle.

single WSB, loss of APU/Hydraulic
System, loss of cooling capability
from one WSB for descent results in a
late start at Terminal Area Energy
Management (TAEM) for the
assoclated APU and contingency
actions for loss of WSBs.
Ascent/Entry Systems Procedures,
Ascent Pocket Checklist and Entry
Pocket Checklist document
instructions for shutdown of the APU
when the APU lube oil temperature is
greater than 305 degree F, which is
Indicative of loss of WSB cooling.

Open Work: MCR 23226 "Evaluation of WSB PGME/Water for the whole mission" performs initial effort to evaluate and certify
the PGME / Water Azeotropic solution to replace the Orbiter WSB's current water loading.
(1) STS-114 will fly 1 WSB with the PGME water solution.

114fpcor.ppt 6/28/05 11:46 am
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STS-114 FLIGHT READINESS REVIEW

Presenter:

SAFETY, RELIABILITY Doug White

AND QUALITY ASSESSMENT Organization/Date:
Orbiter/6-29-05

System Safety, Reliability and Quality has identified the
following item as a constraint requiring resolution prior
to STS-114 flight

* The ascent debris environment exceeds Orbiter capability

Pending resolution of flight constraints and completion
of identified open work, there are no other Orbiter
Safety, Reliability, or Quality constraints to STS-114
flight

114fpcor.ppt 6/27/05 4:15 pm
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

SPECIAL TOPICS

114fpcor.ppt 6/27/05 4:15 pm
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STS-114 FLIGHT READINESS REVIEW

Presenter:

SPECIAL TOPICS FOR THE STS-114 |Doug White

FLIGHT READINESS REVIEW Organization/Date:
Orbiter/6-29-05

Topics

e Flexhose Status
« Composite Overwrap Pressure Vessels
« MPS Point Sensor Electronics Box

e STS-300 LON lIdentified Open Work Summary

114fpcor.ppt 6/27/05 4:15 pm
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STS-114 FLIGHT READINESS REVIEW
Presenter:

FLEX HOSES Doug White

Organization/Date:

Orbiter/6-29-05

Issue:

e [Failures have occurred in metal bellows flex hoses
used in ECLSS, PRSD, OMS/RCS, MPS and PVD
sub-systems

® OV-105 secondary pressure control system (PCS) O2
bulkhead flex hose leaked during STS-113 countdown
delaying launch - flex hose was Remove and Replaced
(R&R’d), ref IFA-133-V-01

* Failure drove the flex hose investigation
* Vehicle inspections resulted in Problem Reports

(PR’s) documenting external damage and bend
radius specification violations

* Suspect internal corrosion found in spare metal
bellows flex hoses, led to a concern of a possible
corrosion threat to orbiter systems

* Certification verification evaluation questioned flex
hose certification

114fpflex.ppt 6/28/05 11:25 am
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STS-114 FLIGHT READINESS REVIEW
Presenter:

FLEX HOSES poug White

Orbiter/6-29-05

Metal Bellows Flex Hose Usage by Sub-System

SYSTEM Criticality TOTALS
1/1 1R2 1R3 2 3

MPS 4 2 6
ECLSS 118 17 13 1 149
PVD 8 2 10
RCS 28 2 30
OMS 4 4
FC/PRSD 9 9
TOTALS 36 129 25 13 5 208

114fpflex.ppt 6/28/05 11:25 am
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STS-114 FLIGHT READINESS REVIEW
Presenter:

Doug White
FL EX HOSES Organization/Date:
Orbiter/6-29-05

Flexhose Acceptance Rationale status presented at
STS-114 Orbiter Rollout Review:

* Vehicle inspections have resulted in a small number of
flex hoses that were repaired or replaced

* Tiger team aggressively worked all issues
* Final leak tests to be performed prior to flight

* Flex hose bend radius issues have been addressed by a
combination of repair and life demonstration testing

* Flex hose corrosion issue was addressed by inspection,
sampling, life demonstration testing, and destructive
analyses

Analysis and testing supporting certification has been
completed and all flexhose certification documentation
has been processed and approved for STS-114

114fpflex.ppt 6/28/05 11:25 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP Presenter.
PRESSURE VESSEL (COPV) :

Organization/Date:

STRESS RUPTURE ISSUE Orbiter/6-29-05

Observation:

* Review by NESC identified that Orbiter Composite Over-wrap Pressure
Vessels (COPV) were not properly addressing stress rupture failure

 Recommended updates show the 24 Orbiter COPVs closer to stress
rupture occurrence than expected

MPS —

Three 40" _

ne — ? MS4F())?OFI|
ECLSS - Seven 26" wo €
Six 26" N2 He

Aft RCS —
Four 19” He

Concern:

« Stress rupture is sudden burst failure while holding at operating pressure

» Stress rupture failure of a pressurized Orbiter COPV on the ground or in
flight presents a catastrophic hazard

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP
PRESSURE VESSEL (COPV)
STRESS RUPTURE ISSUE

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

» Before the NESC investigation, it was believed that Orbiter
COPVs had a > 0.999999 reliability and were enveloped by the

Fleet Leader test program

Stress rupture data from test
of vessels at Lawrence

o 100 Livermore National Lab
>
2 90
§ 39 (LLNL vessels)
c 80 24 Probability of no
"a {0'57 failure lines based
c 18 on LLNL data
Q70
I 0.9 0.9
% 99999} 9‘9} Fleet leader tests
» 60 enveloping
e Orbiter COPVs
N
.50
(b . . |— e
o) Orbiter COPVs (42-47%) stress ratio
L 40 ‘ —
0 10 100 1000 10000 100000 1M 10M
Hours at Pressure |
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP
PRESSURE VESSEL (COPV)
STRESS RUPTURE ISSUE

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

NESC Findings:

« Recommended changes to how fiber stress ratio computed for
Orbiter COPVs

 Denominator of ratio should use actual burst test results for each
specific type of tank rather than generic material allowable

NS

~
\\
~

Fiber Stress Ratio

: NSNS
[ Stress at Operating j NS S

Stress at Burst
Failure

Time at Pressure

* Other recommended changes included:

* Revised how reliability curves were plotted through LLNL test data

* More accurate accounting of past exposure time of each OV-103
and OV-104 tank

» Adjustments for burst test rate and for creep effects

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP Presenter:
PRESSURE VESSEL (COPV)
STRESS RUPTURE ISSUE Orbiter/6-29-05

Doug White

Organization/Date:

100

90

80

70

60

Fiber Stress/strength Ratio, %

50

40

« NESC recommendations show COPVs closer to
region of likely stress rupture

= Launched a more detailed evaluation by COPV team

LLNL design
curves corrected
downward

Fleet leaders still
ahead in time but not
enveloping in stress

Orbiter tanks
corrected upward
based on burst test

data and actual hours

All Other TamksO

o ECLSS Tanks

10 100 1000 10000 100000 1M 10M
Hours at Pressure

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP Presenter:

PRESSURE VESSEL (COPY)  [ooug White

Organization/Date:

STRESS RUPTURE ISSUE Orbiter/6-29-05

Actions Taken:

« COPV Team Formed - Combined effort by Orbiter and NESC

» Participation from Langley, Glenn, JPL, WSTF, JSC, KSC, Boeing-HB, S&MA,
Professor Leigh Phoenix of Cornell - coordination with LLNL and GD Brunswick

» Forward actions taken to provide most accurate definition and
control of risks for STS-114 and future flights

» Performed a thorough review of stress rupture test points in coordination with
LLNL for consensus on appropriate use of data

» Computed conditional reliability values (probability of no stress rupture failure
during upcoming mission) for STS-114 and STS-121 risks — accounts for
accumulated past exposure time and exposure during next mission

» Past exposure times were revised per detailed review of past tank pressure
and temperature histories

» Calculated reliabilities based on pressurizing OMS vessels to 4650 psi - lower
range of requirement (4650-4875 psi) with no change in pressurization
process.

* Full system requirements met while moving reliability from .99901 to
.99959 for OV-103

=> Reliability for system of 24 tanks ovios OVvio4
Next mission of each vehicle .999590 999562
Second mission of each vehicle .999575 .999559

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP Presenter.
PRESSURE VESSEL (COPV) :

Organization/Date:

STRESS RUPTURE ISSUE Orbiter/6-29-05

Actions Taken: (cont)

« COPV Team performed a thorough review of the conservatism in
methodology

 Shift in methodology to stress ratio based on burst test data properly
accounted for configuration differences for each type of tank

» Reviewed all past fleet tank damage reports with new respect for
stress rupture in mind
* No fiber damage on OMS and RCS (lowest reliability values)
» Fiber damage on MPS and ECLSS very minor, not stress rupture concern

» Coordinated concerns with S&MA organizations and KSC
Ground Operations

» Plan to upgrade Critical Items Lists (CILs) and Hazard Reports to
reflect increased stress rupture risk coordinated at PRCB — Program
waiver processed for STS-114

 Stress rupture concern documented in hardware certification by
adding new pressurized life requirement against COPVs

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

COMPOSITE OVERWRAP Presenier.
PRESSURE VESSEL (COPV) Orgaﬂzanonmate:
STRESS RUPTURE ISSUE Orbiter/6-29-05

Acceptable for STS-114 Flight:

» Acceptable reliability for the next two flights each of OV-103 and
OV-104.

» Probability of survival for system of 24 tanks is .999590 on OV103 for
STS-114 (.999575 for second mission)

« Probability of survival for system of 24 tanks is .999562 on OV-104 for
STS-121 (.999559 for second mission)

 Positive step taken to improve reliability for OMS tanks by limiting
flight MOP to 4650 psi — no impact on processing or performance

Follow-on Actions:
» Design actions in work to maintain/improve reliability

» Continuing test and analysis actions in work to restore/maintain
level of reliability against stress rupture on future flights and to
address material age limit long term questions

114fpcopv.ppt 6/28/05 11:21 am
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Observation:

* Orbiter Point Sensor Electronics Boxes have exhibited
anomalous behavior during on-vehicle and off-line
Acceptance Test Procedure (ATP) checkout

Concern:

« Concern that the Point Sensor Electronics Box may not
perform intended functions as required for LO2 / LH2
propellant loading, and SSME shut down due to
propellant depletion

 Failures have a range of potential impacts including loss of
crew / vehicle, TAL abort, or launch scrub depending on
the number of failures and timing of those failures

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Background:

* MPS Point Sensor System uses 24 sensors (12 LH, and
12 LOy) for cryogenic propellant loading and SSME shut
down due to propellant depletion

* Ground propellant loading control uses 16 level sensors (8 LH», 8
LO>) to monitor discrete propellant levels

* 5%, 98% (2 ea), 100% minus, 100% (2 ea), 100% plus and overfill

» SSME shut down control due to propellant depletion uses 8 Engine
Cut-Off Sensors (4 ea. for LH2/LO»)

e LH2 ECO sensors inthe ET
 LO2 ECO sensors in the Orbiter 17 inch feedline

* Orbiter Point Sensor Electronics Box provides power and
signal conditioning for ET and Orbiter point sensors

* Four (4) independent power supplies within the box control the 24
sensors (each control 6 sensors to provide redundancy)

* Discrete WET or DRY signals are generated

* There are 5 Point Sensor Electronics Boxes in inventory
(1 per vehicle + 2 spares)

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR
ELECTRONICS BOX

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

100% (2)e
100 MINUS

Point Sensor Box and Sensor Overview
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/Jmu bLUS { 17 LOGIC
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Background: (cont)

e During STS-114 Tanking Test 1, LH2 Engine Cut-Off
(ECO) Sensors 3 and 4 exhibited anomalous behavior

« Anomaly did not repeat during ambient troubleshooting

« Orbiter Point Sensor Box S/N 108 R&R’d in support of UA
rationale for the vehicle

* No anomalies noted during full ATP

» Two squawks noted on ECO sensors 3/ 4 determined to be
unrelated to the anomalies seen on during the Tanking Test

e Other minor squawks noted during TT&E unrelated to anomaly

 TT&E was performed on the remaining spare MPS Point
Sensor Box (S/N 109) to screen for similar issues

* Functional evaluation performed with no anomalies noted

* Inspection of the interior of the box and all PC boards for
discrepancies revealed other minor squawks

* None of the squawks caused functional problems

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Background: (cont)

« Spare Point Sensor Box (S/N 110) installed in OV-103
for STS-114 Tanking Test 2

* Nominal performance on all sensors on Tanking Test 2

» Box failed subsequent OMRSD checkout with WET
simulation commands applied (is DRY, s/b WET)

» Removed from OV-103 for Test Teardown and Evaluation
(TT&E)

* Anomaly repeated during testing at NSLD

» Power supply issue resulted in lower reference voltage and
inappropriate DRY reading for SIM checkout only

» TT&E of power supply in work

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Actions Taken:

* S/N 112, removed from OV-105 as a replacement unit
for OV-103, was routed to NSLD for functional / ATP
screen prior to vehicle installation

* Failed ATP due to noise in circuit from backup current
controller when input voltage is less than 26 VDC

* Most likely due to a defective capacitor

* Noise eliminated on sensor circuits by redundant current
controller

* Functional performance of the box was nominal

* S/N 111, removed from OV-104 as a replacement unit
for OV-103, was routed to NSLD for functional / ATP
screen prior to vehicle installation

* Unit passed full ATP, including ambient functional,
vibration, thermal (-60F to +160 F), and leak test

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Actions Taken: (cont)

e During TT&E of S/N 108, S/N 109, and S/N 110, some

of the card guides found to be de-bonded from the side
wall of the case

« Similar findings expected if other boxes were opened

« Card guides provide both mechanical alignment with pin
connectors, and a thermal conduction path to dissipate
heat during operations

e Two card guides per card, one on each side of the card

« Even with guides de-bonded, cards are captured in place
by pin connector on the bottom of the card and the top of
the box - no concern for card movement or damage

» Card guides are captured in place between the card and the
side of the box

» Potential concern relates to loss of thermal conduction
capability due to de-bonding

» Card guides remain in contact with the board, but not bonded
to the side of the box

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FS%SSgr_“%rvfmte
ELECTRONICS BOX Organizaton/Date:

Circuit Card Guides

Card Guide De-Bond
Occurs Between
Guide and Box
Housing

(Shown Bonded)

Wi il =

= Circuit Card Pin Connectors |2

P T R . e

Point Sensor Box Interior (With Circuit Cards Removed)

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Actions In Work / Planned:

* S/N 111 to be installed in OV-103
* Performance will be verified after installation by OMRSD
* Future system operations also screen for failures

* Box powered up approximately 80+ hours prior to lift-off

* Failed WET or DRY output may be detected depending on
the expected state of the sensor and the current phase of
cryogenic operations

* SOOFFO0.204 screens all point and ECO sensors with
simulation commands during replenish operations

* CHIT J5916 will provide additional screening for ECO
sensors with simulation commands during the T-9
minute hold

* Thermal stress review / analysis on-going
* All components are de-rated for actual usage

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR
ELECTRONICS BOX

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

Point Sensor Box Summary

» With the exception of the card guide de-bonding issue, which
has been demonstrated to have no effect on box functionality,
failures found in these units to date are unrelated

Previous
S/N . Issue Status / Comments
Location
108 OV-103 No Functional Anomalies Squawks being repaired
TT #1 Minor Squawks In re-build at NSLD
110 OV-103 No Functional Anomalies TT&E of power supply in work
TT #2 Simulation Related Anomaly Only In re-build at NSLD
112 OV-105 No Functional Anomalies Awaiting TT&E at NSLD after buildup
Noise on Backup Current Controller of units for OV-103 and OV-104
No Functional Anomalies Squawks being repaired
109 Spare _ .
Minor Squawks In re-build at NSLD
_ _ Passed ATP
111 OV-104 No Functional Anomalies _ _
To be installed in OV-103

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR FESESSQt%rvfmte
ELECTRONICS BOX Organizaton/Date:

Risk Assessment:

 Failures have a range of potential impacts

» Possible loss of crew / vehicle for failure to shut down an
SSME due to propellant depletion

e Potential TAL abort for failed DRY sensors during ascent

» Potential launch scrub depending on the number and
location of failures

* Redundancy for some point sensors
» All ECO sensors required for liftoff

* Anomalies seen to date on all units did not result in a
functional failure

» Redundant design provides additional margin for critical
operations

o 2 failed dry sensors after ARM command and prior to
MECO (~30 secs)

3 failed dry sensors after liftoff may require TAL abort (LCC
prior to lift-off)

3 failed wet sensors after T-9 minute check and prior to

1IE\/I_IIECO, assuming that low-level cutoff is not considered a
ailure

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW

MPS POINT SENSOR EZSSQtSrvfmte
ELECTRONICS BOX Organizaton/Date:

Acceptable for STS-114 Flight:

* S/N 111 box (to be installed in OV-103) passed full ATP,
Including ambient functional, vibration, thermal (-60F to
+160 F), and leak test

* Potential de-bonded card guides not a concern based on S/N
108 (from TT#1) passing ATP with known de-bonded guides

* Performance will be verified after installation by OMRSD

* Future system operations screens will provide additional
confidence

* Failed WET or DRY output may be detected during cryo ops

* Sensors will be screened with sim commands during
replenish operations and T-9 minute hold

» Anomalies seen to date on all units did not result in a
functional failure

* Redundant design provides additional margin for critical
operations

114fppsb.ppt 6/28/05 12:17 pm
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STS-114 FLIGHT READINESS REVIEW
Presenter:

STS-300 IDENTIFIED OPEN WORK | Doug White

Organization/Date:
SUMMARY Orbiter/6-29-05

Approach:

 SSMs and SAMs coordinated with their respective Division
Chief Engineers (DCEs) and Problem Review Teams (PRTS)
to identify any known open issues or constraints to
supporting the LON mission

* Reviewed STS-121 Rollout Readiness Statements
* Formal CoFR processes to be applied if STS-300 is invoked

 Significant open work is identified on the following pages,
less fleet-wide issues and open work being addressed for
STS-114

* Risk is low for all items with the exception of bay 5 coldplate

114fp300lon.ppt 6/28/05 11:13 am
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STS-114 FLIGHT READINESS REVIEW

STS-300 IDENTIFIED OPEN WORK | Doug White
SUMMARY e 3o s

STS-300 Significant Open Work:
 Environmental Control and Life Support System (ECLSYS)

e Potential R&R of coldplate in aft avionics bay 5 due to
damage noted following removal of MPS point sensor
electronics box

e Stress analysis in work to determine acceptability of MR
repairs — may drive Freon deservice to perform pressure test

* |n addition to Freon deservicing, coldplate removal would
require removal of other LRUs with associated retest impacts

114fp300lon.ppt 6/28/05 11:13 am
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STS-114 FLIGHT READINESS REVIEW
Presenter:

STS-300 IDENTIFIED OPEN WORK | Doug White

Organization/Date:
SUMMARY Orbiter/6-29-05

STS-300 Significant Open Work:
 Main Propulsion System (MPS)

* Replacement Point Sensor Box (unit removed to support
OV-103)

* Need date approximately July 18 (post ET mate)

* Multiple boxes being re-built in parallel at NSLD - (S/N 110 slated
for OV-104 ECD 7/10/05)

* Flexhose R&R LH, %" Repress — ECD 6/30/05
* LO, Sense Flexhose R&R — ECD 7/30/05

 Fill/Drain Valves Low Pressure Actuation Test (LPAT) —
ECD 8/30/05 for STS-121 (would be re-scheduled as
required to support STS-300)

114fp300lon.ppt 6/28/05 11:13 am
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STS-114 FLIGHT READINESS REVIEW
Presenter:

STS-300 IDENTIFIED OPEN WORK | Doug White

Organization/Date:
SUMMARY Orbiter/6-29-05

STS-300 Significant Open Work (Cont):
e Thermal Protection System (TPS) Thermal Analysis

e Chin panel RCC temperature limit violations — ECD 7/11/05
e Thermal Control System (TCS) Thermal Analysis

* Assessment of potential main landing gear (MLG) tire
anytime return limit violation for launch dates that result in
flying docked near end of August or September

* MLG tire violations predicted for ISS YVV attitude flown for beta
angle >40°
* Investigating attitude pitch/roll biasing and/or attitude switching
options — ECD two days prior to FRR
e Global Positioning System (GPS)

» Certification deviation required for X,582 GPS preamp for
potential exposure to temperatures outside certified
operational limits (-20°F to +175°F)
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STS-114 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/6-29-05

STS-114 CFE OPEN WORK
AND CONSTRAINTS SUMMARY

114fpcor.ppt 6/27/05 4:15 pm
(\ soeIve ORB-39 USA

Lirritend Space Affismnce




STS-114 FLIGHT READINESS REVIEW

Presenter:

STS-114 OPEN WORK AND | Doug White

CONSTRAINTS SUMMARY Organization Date:

Orbiter Open Work and Constraints requiring completion
and resolution prior to STS-114:

« Certification Approvals and Aging Vehicle Assessment
(AVA) Items

» 20 certification approvals — ECD 6/30/05
* 1 open AVA item — ECD 7/7/05
e TPS Tools & Math Models
« 7 Damage Tools & Math Models - ECD 7/7/05
« TPS Repair Tasks
 TPS Repair Documentation - ECD 6/29/05
* Engineering Requirements
« Approval of 2 MPS requirements chits — ECD 7/6/05
» Hazards and FMEA/CIL Updates
* 4 Hazards requiring PRCB approval - ECD 7/1/05
e 2 FMEA/CILS requiring PRCB approval - ECD 7/7/05

e Program waiver for COPV Hazard and FMEA/CIL impacts
requires PRCB OSB approval — ECD 7/1/05
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STS-114 FLIGHT READINESS REVIEW

Presenter:

STS-114 OPEN WORK AND | Doug White

CONSTRAINTS SUMMARY Organization Date:

Orbiter Open Work and Constraints requiring completion
and resolution prior to STS-114: (cont)
 Disposition and approval of PRACA CARs

* 5 open Suspect Problem Repot (SPRs) to be dispositioned
and 71 open CARs to be approved — ECD 7/7/05

« Significant Issues:

 Resolution of MPS Point Sensor Electronics Box thermal
Issue — ECD 7/7/05

« KSC UA Board closure of integrated UA IPR 114V-0314
ECO Sensors 3 & 4 Tanking Test Erroneous Behavior

 Flight Constraint:

« Based on the debris allowable listed in NSTS 07700 Volume
X Book 1, paragraph 3.2.1.2.14, the ascent debris
environment exceeds Orbiter capability and Orbiter vehicle
requirement for maintaining a 1.4 factor of safety as defined
INn NSTS 07700 Vol. X Book 1, Paragraph 3.2.2.1.5.2 cannot
be met for RCC, other TPS and underlying structure
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STS-114 FLIGHT READINESS REVIEW

STS-114 OPEN WORK AND
CONSTRAINTS SUMMARY

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

Open Orbiter Certification Items

chmk;r;? | Subsystem | Description Closure Plan | RISK
CERTIFICATION & AVA
CFE-1 ‘ Misc Closure of all remaining Certification Paper for STS-114 |AII certification submitted, 20 certs require approval as of 6/28/05. ECD 6/30/05. | LOwW
olo|lo|m|>
. |2l |Z|OC

No. | Item Open Work (Title) Document Number (CR/CAR/QSA No.) T|>»|D|0O ECD

1 7 |Airlock/Truss Airlock Assy CR 04-341002H X 6/30/2005
2 8 |Airlock/Truss Airlock Assy CAR 119-04-341002H X 6/30/2005
3 | 46 |Forward Fuselage TPS (Windows) CAR 23-07-390001-001M X 6/30/2005
4 | 46A |Forward Fuselage TPS (Windows) CAR 24-07-390001-001M X 6/30/2005
5 | 56 |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z X 6/28/2005
6 | 57 |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z (ERRATA) X X 6/28/2005
7 | 56A |Fwd Fuselage TPS Installation CAR 31A-07-391001-001Z (ERRATA) X X 6/28/2005
8 | 59 [Hatch Instl Fus LH Egress CAR 103-04-332501-002C X 6/28/2005
9 | 59A |Hatch Instl Fus LH Egress CAR 103-04-332501-002C (ERRATA) X X 6/28/2005
10 | 58 |Hatch Instl Fus LH Egress CR 04-332501-002C X 6/28/2005
11 | 68 |Kevlar Overwrap Pressure Tank Life Extension CR 22-282-0082-0050Q X 6/30/2005
12 | 69 |Kevlar Overwrap Pressure Tank Life Extension (Cert Dev) CAR 12-22-282-0082-0050Q (Cert Deviation) X 6/30/2005
13 | 82 |MLG Door Thermal Barrier Installation CAR 13-07-199001-001M X 6/28/2005
14 | 85 |MLG Door Thermal Barrier Installation CAR 14-07-199001-001M (ERRATA) X X 6/28/2005
15 | 83 |MLG Door Thermal Barrier Installation CR 07-199001-001M X 6/28/2005
16 | 100 |Overhead Audio Panel (IMU Access) CAR 01-04-337792-001A X 6/28/2005
17 |100A|Overhead Audio Panel (IMU Access) CAR 01-04-337792-001A (ERRATA) X X 6/28/2005
18 | 156 |Windshield/Window Installation Thermal Pane CAR 22-07-390001-001M X 6/30/2005
19 | 165 |Wing TPS Installation CAR 26A-07-190001-001W X 6/28/2005
20 |165A|Wing TPS Installation CAR 26A-07-190001-001W (ERRATA) X 6/28/2005
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STS-114 FLIGHT READINESS REVIEW
Presenter:

STS-114 OPEN WORK AND | Doug White

CONSTRAINTS SUMMARY Organization Date:

Open AVA and Tools & Math Models Items

Tracking | Subsystem | Description | Closure Plan | RISK | ECD
Number
CERTIFICATION & AVA
CFE-2 MECH Body Flap Actuator Flight Rationale Orbiter test and analysis shows body flap actuators safe for flight with life MED 717/05
reductions. NESC is performing independent material testing (4 point bending
tests) - analysis to be performed using test derived stress concentration factor by
vendor (Sundstrand).
TPS TOOLS AND MODELS
CFE-3 Tools & Math |Tile Stress Tool - RTV Bond Line (45 deg) / Aero Pressure Loads Model: Complete LOW 7/5/05
Models V&V: 5/26/05
Data Pack Delivery: 6/21/05
NESC Review: 6/24/05
OCCB Baseline: 6/30/05
CFE-4 Tools & Math |Release final impact thresholds for foam & ice. Scheduled closure at 6/28/05 OCCB. LOW 6/28/05
Models
CFE-5 Tools & Math |Historical Database Reconstruction Cases OCCB 7/5 PRCB 7/7 MED 7/7/05
Models
CFE-6 Tools & Math |3" Inspection Criteria OCCB 7/5 PRCB 7/7 MED 7/7/05
Models
CFE-7 Tools & Math |1" Inspection Criteria OCCB 7/5 PRCB 7/7 MED 717105
Models
CFE-8 Tools & Math |ICD for On-Orbit Models Second draft is in review LOW 6/29/05
Models
CFE-9 Tools & Math [NESC End-to-End Tool Evaluation Part 1: Includes review of Historical |Data Pack Deliveries: LOW 6/29/05
Models Reconstruction information and information on tool interfaces, 1) Tool interfaces, performance, and processes - 6/27/05
performance, and processes 2) Historical data reconstruction NESC review - ECD 6/29/05
Open TPS Repair Items
Tracking | | . | | |
Subsystem Description Closure Plan RISK ECD
Number
TPS REPAIR
CFE-10 HB Prod [Tile Repair Ablator Material documentation. Lockheed-Martin (LM) STA-54 material failed qual separation requirment which Low 6/29/05

triggered a LM to Boeing waiver. This affects the OVEI specification 3.5.1 that
requires material to be controlled by specification. Due to qual failure, OVEI waiver|
required since STA-54 material to be deliverd unqualified/uncontrolled. OVEI
waiver submitted in NASA approval process.

Lockheed-Martin's request for indemnification was approved by NASA.
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STS-114 FLIGHT READINESS REVIEW

STS-114 OPEN WORK AND
CONSTRAINTS SUMMARY

Presenter:

Doug White

Organization/Date:

Orbiter/6-29-05

Open Engineering Requirements ltems

Tracking | Subsystem | Description Closure Plan RISK | ECD
Number
ENGINEERING REQUIREMENTS
CFE-11 MPS Approval of 2 MPS Chits required for STS-114 Chit J5912 scheduled for 7/6/05 Daily PRCB LOW 7/6/05
1) J5912 - Guidelines for opening of the MPS Fill & Drain valves during |Chit J5916 scheduled for 7/1/05 Daily PRCB
nominal operations (deltaP must be < 55 psid)
2) J5916 - ECO sensor checkout requirements for STS-114 and -121
(simulation commands during T-9 hold).
Open Hazards & FMEA/CILS
Tracking | Subsystem | Description | Closure Plan RISK | ECD
Number
HAZARDS & CILS
CFE-12 Safety COPV Impacts to ClLs and Hazards COPV flight rationale approved at 6/22 PRCB. Safety recommendation approved LOW 7/1/05
NASA SRQA meeting to review existing Orbiter FMEA/CILS and to process Vol. V waiver for COPV Hazards & FMEA/CILs (interim approval prior
Hazards relative to the COPV issues determined that 8 FMEA/CILs and [to permanent CIL and Hazard update). Awaiting OSB PRCB signature.
3 Hazards were are impacted. The acceptance rationale/retention
rationale has been invalidated - The failure mode ‘'leak before burst' was
contained in these documents.
CFE-13 HB Prod |Program acceptance of open FMEA/CILs OBSS CIL (05-6F-1072-02) - potential of arcing during SRMS demated from MED 7/7/05
grapple fixture. Building rationale to show arcing is not credible - potential for CIL
to be down-graded to crit 3/3.
ET Purge curtain CIL 09-1A-PC1-02 approved at 6/27/05 JSERP. PRCB
scheduled 7/7/05.
CFE-14 Safety Program acceptance of open Hazard Reports Hazards ORBI-007 & ORB-009 awaiting OSB PRCB approval. ORBI 009 updated LOW 7/1/05
to include additional hazard controls and verifications for Tyvek Covers.
Two OBSS Hazards remain open, ORBI-345 and ORBI-349. Awaiting OSB PRCB
approval.
Open PRACA CARs
Tracking | | o | |
Subsystem Description Closure Plan RISK ECD
Number
PRACA
CFE-15 Misc. Submittal and approval of remaining open PRACA items New SPRs needing Boeing dispo and submittal (no tech issues) = 5 MED 7/7/05
71 CARs submitted requiring approval (data as of 6/28/05)
114fpow.ppt 6/28/05 12:48 pm
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STS-114 FLIGHT READINESS REVIEW

Presenter:

STS-114 OPEN WORK AND | Doug White

CONSTRA'NTS SUMMARY Organization/Date:

Orbiter/6-29-05

Significa

nt Issues

Tracking | Subsystem | Description Closure Plan RISK | ECD
Number
SIGNIFICANT ISSUES
CFE-16 MPS IPR 114V-0381 — During Point Sensor Electronics checkout, liquid level [Will replace with box removed from OV-104 (S/N 111). S/N 111 completed bench MED 7/7/05
and ECO sensors associated with ETOI Bus #2 showed DRY with the [level Ambient ATP and thermal tests with passing results. Box installation in
sim WET and sim OPEN commands (expected WET). Affected sensor [work.
circuits were the ECO #2, 98% LL, and 100+% LL sensors on both the
LO2 and LH2 side (6 total). Open work to resolve potential thermal issue associated with card guide
debonding.
CFE-17 MPS KSC UA Board closure of integrated UA IPR 114V-0314 ECO Sensors 3|Program UA Board scheduled on 6/28/05. LOW 6/28/05
& 4 Tanking Test Erroneous Behavior required
Flight Constraint
Tracking | Subsystem | Description Closure Plan RISK | ECD
Number
FLIGHT CONSTRAINT
CFE-18 TPS Based on the debris allowable listed in NSTS 07700 Volume X Book 1, |Decision made at 6/23/05 PRCB and 6/24/05 DVR to process a 'program wide' LOW 6/29/05
RCC paragraph 3.2.1.2.14, the ascent debris environment exceeds Orbiter NSTS 07700 waiver or requirements change to para 3.2.1.2.14 Debris Prevention
SRQA capability and Orbiter vehicle requirement for maintaining a 1.4 factor of |to cover the gap between the potential debris environment and the vehicle debris
Thermal [safety as defined in NSTS 07700 Vol. X Book 1, Paragraph 3.2.2.1.5.2 |tolerance capability.
Analysis  |cannot be met for RCC, other TPS and underlying structure.
Stress, Loads
& Dynamics |The on-orbit inspection capability does not meet the critical damage
detectability limit for RCC material
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