STS-114/LF1 Mission Operations

JSC Mission Operations Directorate
Flight Director Office

DAS8/Paul Sean Hill and Mark J. Ferring

29 June 2005

Agenda

+ Mission Summary To Be Presented

+ Shuttle Flight Software No Issues

* Flight Design & Ascent Overview No lssues

» Flight Procedures No Issues

= Joint Operations Integrated Procedures Mo Issues

+ Crew Training No Issues

+ Flight Controller Training No Issues

+ Significant Flight Rule Changes Various Mission Priorities

+ Special Topics Timeline margin
Airlock Plan
TPS Inspection

* Open Work No lssues

+ Network To Be Presented

« USA Flight Operations To Be Presented

* Readiness Statements Included
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STS-114/LF1 Shuttle Overview

OV-103 - Discovery

Crews
Shuttle: CDR - Eileen Collins PLT — Jim Kelly
MS1/EV1 - Soichi Noguchi MSZ2/EV2 - Steve Robinson
MS3 - Andy Thomas MS4 — Wendy Lawrence MS5 — Charlie Camarda
I1SS: CDR - Sergel Krikalev FE1 - John Phillips

Mission Duration 12+0+2

Three planned EVAs, no unscheduled EVA without deleting some
scheduled activity.

Consumables:
— 6 N2 tanks

-~ 5 cryo tanks sets, >72 hr pad hold time.

- Propellant acceptable
» Margins: OMS/ARCS ~700-1300* Ibm, FRCS ~500 Ilbm margin
» No OMS assist dial down™, 2-2-2, mnvrs to and from docked ISS -XVV are covered
» Margins can cover fly-around and up to 8 days of docked attitude control.
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STS-114/LF1 Cargo Configuration
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STS-114/LF1 Mission Overview

- FD 1

Launch 7/13/05 19502 (1550 EDT)

Downlink on-board ascent imagery and impact sensor data
APUWSEB-3 restart DTO

RMS checkaut

Ku-OBSS clearance video

1

« FD 2
— Uncradie OBSS

Mission Operativns Directorate
Flight Director Office

Deploy Ku
Checkout EMU's, rendezvous tools and Orbiter Docking System
Inspect:
» RCC with OBSS
» Crew cabin with SRMS EE camera
» OMS pods and vertical stabilizer with digital stills
Cradle OBSS for rendezvous
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FD2 Inspection Video
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STS-114/LF1 Mission Overview

+ FD 3 -
RPM, +Vbar 1SS Rendezvous, PMAZ

Docking ‘%G-,. i e

- Downlink RPM photos P on
— OBSS handoff from SSRMS to ;ﬁ?"
SRMS |
— Middeck transfers a7
1
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RPM Video
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RPM Photography Video
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OBSS Handoff Video
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STS-114/LF1 Mission Overview

- FD 4

Install MPLM on Mode1 using SSRMS
Focused inspection using 0BS5S
MPLM ingress

EVA prep

Depress IS5 Joint A/L

— Egress fo Shuttle, 70.2 psi overnight

- EVA-1 from Shuttle airiock:
» Open ISS Joint A/L hatch
» TPS demo
» EVA-2 and 3 prep tasks
» GPS antenna R&R

— MPLM transfers
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STS-114/LF1 Mission Overview

* FD 6
— MPLM transfers
— EVA prep
— Egress to Shuttle, 10.2 psi overnight B it IS5

- FD7

— EVA-2 from Shuttle airfock: CMG-1
changeout

— MPLM transfers

« FD8
— MPLM transfers
— EVA prep
— Half day off-duty

;‘)} Mission Operations Directorate DABMHIIl, Ferring - FRR - Mission Operations - 29 June 2005
i Flight Director Office 281-244-1092 Pg13

STS-114/LF1 Mission Overview

» FD9
— EVA-3 from Shuttle airlock:
» Install ISS camera at CP9
» Install ESP-2
» MISSE 1,2 retrieve, 5 install

» Close crew lock hatch and repress crew
lock

— Final MPLM transfers

- FD10
— Final EVA clean up and transfers
— SSRMS returns MPLM to the payload bay

— SRMS hands off OBSS, SSRMS cradles
OBSS
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STS-114/LF1 Mission Overview

- FD 11
- Undock
— Off-duty in the afternoon

- FD 12
— Cabin stow
— RCS hot fire and FCS checkout

+ FD13
— Deorbit
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Cat 1 Objectives / Priorities

1. INSPECT ALL ORBITER RCC AND DOWNLINK IMPACT SENSOR
DATA TO THE GROUND FOR EVALUATION

2. INSPECT ALL ORBITER TILE

3. TRANSFER MANDATORY WATER FROM THE SHUTTLE TO THE ISS
PER LF1 TPL

4. PERFORM DTO 848 ORBITER TPS REPAIR TECHNIQUES
5. TRANSFER CRITICAL MPLM AND MIDDECK ITEMS

6. REMOVE AND REPLACE CMG-1

7. RETURN THE FAILED CMG-1

8. BERTHMPLM TO ISS NODE 1

9. TRANSFER CRITICAL MPLM ITEMS

10. RETURN MPLM TO ORBITER PAYLOAD BAY

11. INSTALL EXTERNAL STOWAGE PLATFORM-2

¢
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Detailed Mission Priorities Rules

* LF1_C2-14 MISSION EXTENSION
* LF1_C2-15 EVA TASK REPLANNING GUIDELINES
* LF1_C2-16 MINIMUM DURATION FLIGHT

The day between undock and deorbit will not be used to extend docked operations
for mission success,

EVA strategy:

# EVA-1 priorities are TPS repair demos and tasks to optimize EVA-2 and 3.
» EVA-2 replaces CMG-1 and EVA-3 installs ESP-2.

Reduced duration mission emphasizes CMG R&R, then MPLM return, then ESP-2.

MDF framework based on:
1. FD3 - rendezvous and dock with ISS
2. FD4 - MPLM install, TPS inspection with OBSS
3. FDS5 - EVA-1 emphasizing CMG-1 changeout, cradle OBSS
4
5

. FD6 - undock, cabin stow, FCS C/O, and RCS hot fire
. FD7 — deorbit
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Detailed Mission Priorities Rules, continued

* LF1_C2-14 MISSION EXTENSION
» LF1_C2-15 EVA TASK REPLANNING GUIDELINES
« LF1_C2-16 MINIMUM DURATION FLIGHT

— Delay undocking until TPS is shown to be go.

~ MPLM:

» Gnir installed on ISS if 1 full day of IV transfer is available or
desired to leave on ISS for entry heating reduction.

» Deorbit for a NPLS landing will not be delayed for MPLM return.
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Significant New Operations

* Nominal
- OI-30
— Launch window lighting constraints (back up)
— Early ET sep maneuver using MPS dump
— On-board ascent video downlink
— WLE impact sensor management

— TPS inspection: SRMS, SSRMS, OBSS, rendezvous pitch maneuver
(back up)

— IS8 —XVV docked attitude for TPS MMOD protection
— MPLM transfer using SSRMS

— ISS ingress during Shuttle EVA

— TPS repair DTO

— Payload berth in Shuttle using SSRMS (MPLM, OBSS)
— Entry public risk (back up)
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Significant New Operations

+ Off-nominal

— Next primary landing site philosophy update

— TPS inspection back ups and contingencies (back up)
» EVA and robotics backups
» RCS, OMS, docking/undocking with OBSS on the SRMS
» OBSS jeftison integrated into the expedited undocking procedure
» Aerosurface positioning for inspection and repairs

— TPS repair:
» EVA and robotics (back up)
» ORM contingency release, separation and redocking

— Entry heating reductions

— CSCS and STS-300 LON rescue mission
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