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« S5TS-114/LF1 FRR - B.Z. Johnson
— EVA Mission Overview
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— EMU Status
- SAFER Status
- EWVA Tools and Crew Aids Status
— Forward Work
= EVA Office Special Topic
— Airlock and EMU Recovery Status - J. Lewis
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Extravehicwlar

gress EVA Mission Overview

+ EVA Capability
— EVA consumables to support
= Three scheduled EVAs conducted from the Shuttle Airlock

+ Two contingency EVAs for Remote Manipulator System (RMS), Orbiter Docking
System (ODS), and Orbiter contingencies including TPS inspection and repair

« EVA Crew
— EV1: Seichi Noguchi
- EVZ2: Steve Robinson
« EVA Training
— Crew is fully trained on all required EVA tasks
* AIlEVA 1, 2, and 3 tasks can be accommodated within scheduled & hour 30 minute
timelines
= Crew is trained to perform contingency EVAs for RMS, ODS, and Orbiter contingencies
including TPS inspection and repair
* TPS repair procedures are maintained on the ground to support real-time
requiremenis
= Additional work required real-time to finalize procedures for both tile and RCC repair

KABEZ Johnsan
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ot EVA Mission Overview (cont.)

*+ EVA 1 (Flight Day 5) — 6 hours 30 minutes
Thermal Protection System DTO

» Perform Tile Repair Emittance Wash and RCC Crack Repair NOAX
demonstrations

- ESP-2 Attachment Device (ESPAD) Installation

Remove ESPAD from the ESP-2 in the Payload bay and install it onto the 1SS
Airlock

— Global Positioning Satellite (GPS) Antenna Remove and Replace (R&R)
Remove and replace GPS Antenna #2 on S0 truss
— Z1 Patch Panel Reconfiguration

Reconfigure cables to restore power to Control Moment Gyro (CMG) 2
— CMG R&R Prep Tasks
« Temp stow Node light stanchion
+ Configure hardware and tools
— ESP-2 Power Cable Routing
* Route primary and secondary power cables from S0 truss and the Node to ESP-2

KRBT Jobwiin
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i EVA Mission Overview (cont.)
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« EVA 2 (Flight Day 7) - 6 hours 30 minutes
— Control Moment Gyro (CMG) R&R
* Pull back and restrain Z1 thermal shroud
Remove failed CMG from Z1
* Crewmember on SSRMS translates failed CMG to Payload bay
* Temp stow failed CMG in Payload bay

= Remove new CMG from Flight Support Equipment (FSE) and temp stow in
FPayload bay

* Install failed CMG in to FSE
= Crewmember on SSRMS translates new CMG to Z1 worksite
* Install new CMG on 21

Close 21 thermal shroud

HAMBZ Johnsan
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» EVA 3 (Flight Day 9) - 6 hours
— External Television Camera group (ETVCG) Installation
* Remove Video Stanchion Support Assembly (VSSA) from ESP-2
* Install VSSA and ETVCG #3 at Camera Port #9 on P1 truss outboard, nadir tip
ESP-2 Installation
SSRMS removes ESP-2 from the Payload Bay and maneuvers it to 1SS Airlock
+ Crew secures ESP-2 to active ESPAD for final installation
Materials ISS Experiment (MISSE) Payload Experiment Container (PEC) Installation
* Install MISSE PEC 5 on P6 truss
MISSE Payload Experiment Container (PEC) Retrieval
* Retrieve PECs 1 and 2 from ISS Joint Airlock exterior location
Flight Releasable Grapple Fixture (FRGF) remaval from ESP-2
* Stow in Starboard TSA for return

KABZ Johnson
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* Four EMU’'s launched and returned on LF1
— Flying two Large EMUs up and down for Shuttle crew
— Launching two EMUs for transfer to ISS (Large and X-Large)
— Returning two EMUs currently on-board
* Increment 11 EMU hardware for Philips and Krikalev left on ISS post LF1
— One Large and one X-Large EMU
— One expired EMU remains on-orbit for IVA use only
+ SAFER Rotation
— Rotating two SAFERs
One launches in Middeck / One launches in MPLM
- Three SAFERSs on-orbit post LF1
= One is expired and will be replaced on ULF1.1

HATEE Jolon
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= Significant EMU first flight hardware
— Tile Repair Backpack Frame

« Attaches Cure-In-Place Ablator Applicator (CIPAA) backpack to EMU
— SAFER Hand Controller Module Hard Mount

= Provides single handed SAFER operation during TPS inspection
- 02 Actuator Switch Cover

+ Prevents ablator material from jamming EMU 02 Actuator
— EMU Equipment Bag

* Redesigned bag replaces current Airlock Stowage Bag

= Composed of one generic section and two detachable crew member specific sections
— Updated EMU Servicing Kit

Deleted alcohol wipes due to ISS on-orbit alcohal ban and replaced them with shaving
cream, soap, and razors to prepare crewmember skin for bio-med system electrode
attachment

— Replacement Fan/Pump/Separator Rotor Epoxy (STS3-114)
Implements rotor with new epoxy; previously used material is no longer available
— Airlock Coolant Loop Recovery Kit

Ensures cleanliness of 1SS Airlock / EMU coolant loops

KABZ Jobvrson
B e 29, 2005
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“ofics EMU Status

» EMU Hazard Reports / ClLs / Waivers

— Al EMU Hazard Reports and ClLs have been re-reviewed and approved by the
appropriate Program and the Independent Technical Authority (iTA)

— All Program Level EMU Waivers have been reviewed and dispositioned by the
Shuttle Program, NESC, and iTA

— All Level Three EMU Waivers have been reviewed and dispositioned as required
* No increased safety risk
* EMU Open Certification
— Mone
= EMU Open Failures

— Mone

HABZ Johnson
@ dune 29, 2005
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+ Significant EMU Analysis

- EVAM-0051: Official memo released by Hamilton Sundstrand documenting EMU
compatibility with NOAX RCC crack repair material

* No adverse impact to suit function or thermal performance

- EVAM-0084: Official memo released by Hamilton Sundstrand documenting EMU
compatibility with tile repair materials including Shuttle Tile Ablator-54 (STA-54) and
Emittance Wash

+ No adverse impact to suit function or thermal performance

XABZ Jonnsan
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+ SAFER Certification
— Hardware Certification is Complete
« SAFER Waivers and Anomalies
— Hardware has been redesigned to eliminate Program level bend radius waiver
-~ Waiver will be retired when on-orbit units are returned
- SAFER first flight hardware
- Mew configuration (-315)
* Modification of Hand Controller Module to interface with hard-mount mechanism
* Minor system upgrades

EATET Johnaon
LL o 26, 2005
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+ EVA Tools and Crew Aids First Flight Items (48 new items)
— EVA Digital Camera Bracket and Camera Mounting Assembly
* Enable use of new EVA Digital Camera
—~ B5-FT Safety Tether
* Developed for TPS repair/inspection but certified for generic 1SS use
= Orbiter Slide Wire

* Installed thermal cover to improve slide wire thermal performance and factor of
safety

— Pistol Grip Tool (PGT) Torgue Analyzer Kit (TAK)
* IVA hardware used to check calibration of on-orbit PGTs
— Contamination Detection Kit (CDK)
+ Adds ammonia detection capability
— WIF Extender
* Improves EVA access to hardware stowed on ESP-2
— Locking Crew Hooks
* Increases fault tolerance to prevent inadvertent release

MAJBE Jofwmen
12 June 29, 2005
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i EVA Tools and Crew Aids Status

* Tile Repair Tools

— Contingency tools with no planned use on STS-114 being certified as
Safe-to-Fly/Safe-to-Use

= Cure In-Place Ablator Applicator (CIPAA) System
— Cure In-Place Ablator Applicator (CIPAA) Main Unit
— Hose Manifold Gun (HMG)
Holster (Gun Holster)
CIPAA Cleaning Kit
- CIPAA Containment Bag
* Tile Repair Hand Tools & Crew Aids
~ Contour Gauge
Durometer Assembly and Test Kit
1" and 3" Foam Brushes with Removable Handles
Silicone Gel Brush Kit with 1", 3", and Pencil Tip Brushes
CIPA Discard Container
3" Scraper
Angled and Flat Stamps
Tile Repair Kit (TRK) Stowage Bag
— Tools used to perform TPS DTO on STS-114 being certified as Safe-to-Fly/Safe-to-Use
+ Emittance Wash Applicator Kit
= EVA Wips
+ Mini-Workstation (MWS) Tool Stowage Caddy XATEZ Johnsan
13
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+ RCC Repair Tools

- Contingency tools with no planned EVA use on STS-114 being certified as
Safe-to-Fly/Safe-to-Use

+ RCC Plug Repair Tools
- EVA Marker
Ruler / Protuberance Gauge
Large EVA Drill
Small EVA Drill
Plug Installation Tool
EVA Gap Gauge (10/20)
EVA Gap Gauge (30/35)
~ Tools used to perform TPS DTO on STS-114 being certified as Safe-to-Fly/Safe-to-Use
* RCC Crack Repair Tools
— Manual Crack Repair Gun
EVA Thermal Sensor
Crack Repair Bag
Crack Repair Palette
2" and 5" Crack Repair Material Scrapers

EASET Jokwison
14 Jure 25, 2008
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o EVA Tools and Crew Aids Status

* Open Certification of EVA Tools with Planned Use on STS-114
- RCC NOAX Crack Repair DTO Tools
= Certification packages are in the signature cycle
— Manual Crack Repair Gun = ECD July §, 2005

Crack Repair Bag — ECD July 8, 2005
RCC 2" and 5" Scrapers — ECD July 1, 2005
MWS Tool Stowage Caddy — ECD June 29, 2005
EVA Thermal Sensor — ECD July 1, 2005
— Tile Repair Emittance Wash DTO Tools

I

» Certification packages are in the signature cycle
— Emittance Wash Applicator (EWA) Kit - ECD July 6, 2005
- EVA Wipes — ECD July 1, 2005

XABZ Johnsan
15 June 28, 2005
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= Open Certification for Contingency TPS Repair EVA Tools with No
Planned Use on STS-114

— CIPAA System - Certification ECD: July 8, 2005
« CIPAA Main Unit
— All acceptance testing has been completed

— Hardware has been shipped to Denver and will be filled and shipped to KSC
pending direction based on new failure investigation

= CIPAA Hose Manifold Gun Assembly, Holster, CIPAA Cleaning Kit
— All testing has been completed and hardware delivered
« CIPAA Containment Bag

~ CIPA has been designated as tox level 4 based on recent toxicology studies

— Engineering is concluding an accelerated design effort of a containment bag
which meets Program requirements for tox 4 levels of containment

» Per requirements, bag provides venting capability with a chemical filier
and an indicator for CIPA Part B leakage

— Certified hardware to be delivered MLT July 8, 2005 in support of nominal
CIPAA stow

XABZ Johnson
18 June 259, 2005
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* Open Certification for Contingency TPS Repair EVA Tools with No
Planned Use on STS-114

— CIPAA System - Certification ECD: July 8, 2005
* Hazard Reports remain open

— CIPA Contamination of the Vehicle - Hazard Report has been through Safety
review process and will be closed pending submittal of materials memos

— CIPA Toxicity - Hazard Report returning to Joint Safety Review Panel
for Safety approval; requires PRCE approval for final closure

XAMBEZ Johnsan

L Jung 29, 2005
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* Open Certification for Contingency TPS Repair EVA Tools with No
Planned EVA Use on STS-114

— Tile Hand Tools
» CIPA Discard Container and Durometer — Certification ECD July 1, 2005
— Certification packages are in the signature cycle
* Gel and Foam Brush Kits — Certification ECD July 8, 2005
— Certification package is in the signature cycle

- Hazard Report for inadvertent release of brush heads requires PRCB
approval for closure

= Mechanical Contour Gage — Certification ECD July 8, 2005
— Certification package will be routed for signature July 1. 2005
— RCC Hand Tools
+ Gap Gauges and Drills - Certification ECD July 11, 2005
— Certification packages will be routed for signature June 29, 2005

HABEZ Johion
18 June 2 2008




Exsravehicwlar

Actiri EVA Tools and Crew Aids Status

fice

* EVA Tools and Crew Aids Hazard Reports / ClLs / Waivers

— All EVA Tools and Crew Aids Hazard Reports and ClLs have been re-reviewed and
approved by the appropriate Program and the Independent Technical Authority (ITA)

— There are no Program Level EVA Tools and Crew Aids Waivers

— All Level Three EVA Tools and Crew Aids Waivers have been reviewed and
dispositioned as reguired

Mo increased safety risk
* Open EVA Tools and Crew Aids Failures

— CIPAA GN2 leak experienced during qualification vibration testing June 27, 2005.
Failure investigation is on-going.

EARE Jofrror
i Jure 25, 2005
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-
= External Hardware Summary
Lightweight Port TSA
= Standard Shuttle Contingency Tools
+ Tile Repair Kit (TRK) — TPS Contingency Tools
- Lightweight Starboard TSA
* Launch Configuration
— ESP-2 Power Cables
« Return Configuration
— ESP-2 Flight Releasable Grapple Fixture (FRGF)
- Bay 12 Port Sill Stack
* High Strength Bridge Clamp, Passive WIF Adapter
* Provides a worksite for DTO
- Fwd Bulkhead PFR
* Supports contingency EVA TPS inspection from the OBSS
— Port Slide Wire only
Starboard Slide wire deleted due to OBSS interference

XABZ Johnsan
0 June 24, 2005
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e
- The EVA Office has no known constraints to the LON mission
— STS-300 Tools Status
= Standard complement of TPS hardware
— Open certifications will be closed prior to STS-114

= All non-limited life hardware can be delivered in support of STS-300 L-10
Bench Review

— Ability to deliver 2 CIPAA units is dependent on the results of the new
CIPAA failure investigation

— ST5-300 EMU Status
« Two EMUs launched for shuttle contingency

XATET ok
n Jure 26, 2005
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Title Definition Org Due Risk
Date
PFW Complete cerification of | Close Hazard Reports, Failure, and Certification XAEC 07/06/05 | High
ClPAA System paperwork for CIPAA System
FFW Complete TPS hiw Close Hazard Reports and Certification XAEC O7/08/05 | Low
cartification paparwark for TPS hardware
SOW Sharp Edge Inspections | Final Sharp Edge will occur during final PLB walk | VITT 06/30/05 | Low
dowmn

NAET Jolios
) June 25, 2008
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g Alternate/Dissenting Opinions

= Alternate/Dissenting opinions were actively solicited from the EVA
community as part of the STS-114/LF1 and EVA CoFR process

- EWVA community consensus was reached concerning readiness for

STS-114/LF1 operations and no dissenting opinions were identified

HAMBET Johrasn
3 June 23, 2005
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* There are two EVA Exceptions for STS-114 / LF1
— One exception is being taken for open certification of EVA tools and crew aids (k)
— One exception is being taken for open Hazard Reports for EVA tools and crew aids (1)

» Pending closure of open work, the EVA Office is ready to proceed with the
launch of STS-114 / LF1

« AllI STS-114/ LF1 open work will be closed or dispositioned by FRR or L-2
MMT

Stephen C. Doering
Manager, EVA Office

NABZ Johndodn
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ISS EMU Coolant Loop Recovery

John Lewis, EMU Water Team Lead
NASA-JSC/ECH

Raul A. Blanco, EMU SSM
NASA-JSC/ECS

NASA-JSC/EC

Issues

« EMU failures on orbit

— Two of three units onboard ISS have suffered coolant pump
failures

= Significant Other Findings

— SPCU Heat Exchanger was found to have corrosion

problems that contributed to the EMU failures and also
caused structural concemns

— Pump rotors were found to have lengthened

MASA-JSC/EC




Airlock/EMU coolant schematic
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Rotor and Impeller
- With Vanes '

Pump Rotor
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«  EMU - Seizure of EMU coolant pump rotors
1. Iron oxide - Source was the SPCU Hx
2. Nickel Salts - Source was the SPCU Hx
3. Biomass - Source is manned use and no post use ISS maintenance

+ SPCU Heat Exchanger
4. Corrosion - Single braze processing and unexpectedly low water pH

*+  Pump Rotor Lengthening

5. Surface Preparation - Unstable process and lack of lifetime
dimensional tracking

NASA-JSCIEC







