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STS-116 Integrated Launch Site Flow

Review

Fresente

[hatle

Baseline the STS-116 Mission Specific Requirements and Flow Plans.

This CR and the Associated Data Package were reviewed at the 06-19-06 FRWG.

KSC Integration®

Orbiter Engineering*

EVA*
SSME

Shuttle Processing*

Flight Integration

Flight Software

GFE/FCE

Payload/Cargo Engineering
ISS/Payload Operations

Requesting Approval

Requesting Approval

Status in BackUp

MK-SIO
USA-OE
XA
MP21
PH-B2

MO3/USA-PI
USAFSW
MV5
USA-PI
UB-1

‘BackUp Material
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SPACE SHUTTLE PROGRAM @f
Space Shuttle KSC Integration Office
HASA Keninely Spac e Centad, Flomica

STS-116 Integrated Launch Site Flow |~ Greg Katnik

Review P 06.22.06 |
Overview
* Mission Description To Be Presented
* Performance Margin To Be Presented
* Flight Mass Properties To Be Presented
* Ferry Flight Mass Properties To Be Presented
* SSP System Drawings No Issues*

* SSP Authorized Modifications/Non-Standard Work  No Issues*

* SSPICD Changes (IRNs) No Issues

* SSP LCC Changes (LCNs) No Issues

* SSP OMRS Changes (RCNs) No Issues*
3of 115

*Backup material included



SPACE SHUTTLE PROGRAM
Space Shuttle KSC Integration Office

HAS A Kenineily Spac e Centor, Florida

&

P mas e
G. KATNIK
STS-116 LAUNCH SITE FLOW REVIEW e
JUNE 22, 2006

LAUNCH ORBIT

12/14/06 NET

398/ MLP1 i

CREW SIZE:6+1UP/6+1DOWN DIRECT INSERTION

11+

CONFIGURATION DURATION: 11+(1)+2 DAYS

ov-103 (33)

LPO1:RP0O3 CONSUMABLES

ET-123 CRYO TANK SETS 5 (FULL)

Bl-128 GN2 TANKS 6 (FULL)

RSRM-95 FWD RCS 1912# (2446# FULL)

PROPOSED: (1) 2050 (2) 2054 (3) 2058 AFT RCS 4970# (FULL)

01-30 OMS 24931#

RMS.0DS,0BSS
FPAYLOAD LANDING

ISS 12A.14TS ISS 12A.1 ?ﬂs ;EEAGDEA

PS5, SPACEHAB RAMBO ALT. TAL MORON & ISTRES

SM, ICC(WISTP- MAUI SCA 905

H2 UTILIZATION

PIL)

FDRD UPDATE REQUIRED TO MANIFEST SSME’S
4 of 115



SPACE SHUTTLE PROGRAM
Space Shuttle KSC Integration Office

HAS A Kenineily Spac e Centor, Florida

Presenter
G. KATNMIK
STS-116 LAUNCH SITE FLOW REVIEW e
JUNE 22, 2006
PERFORMANCE MARGIN
SIMULATION MARGIN (SPLAF116) +3140
WEIGHT CHANGES SINCE SIMULATION
+ PAYLOAD +400
+ ORBITER +33
+ CREW COMPARTMENT 400
+ MPS +34
»  ROUND OFF DEVIATION -1
TOTAL WEIGHT CHANGES +66 £6
OTHER PERFORMAMCE PROJECTIONS
+ PROTECTION FOR DOL DISPERSIONS 700
+ PARTIAL PROJ FOR MPS BDGT 20
+  SRE M/P UPDATES 128
» ISP/THST FOR GEN BLKII @ 104.5% +111
» PROJTO 5 MIN WINDOW FROM INPLAME 500
» PERFORMANCE CHANGES ADJUSTMENT __+4
CURRENT BASELINED APM (06/13/06) +1741
IPT PROJECTED CHANGES 555
PROJ APM WIPT CHANGES +1186
PROJ ISPITHRUST FOR ENGIMNE SET 2050/2054/2058 =129
PROJ APM +1057

VOLUME lil: ASCENT PERFORMANCE MANAGER® RESERVE GUIDELINE AT LSFR IS 400 LBS

&




SPACE SHUTTLE PROGRAM
Space Shuttle KSC Integration Office

HAS A Kenineily Spac e Centor, Florida

Presenter

G. KATNIK

STS-116 LAUNCH SITE FLOW REVIEW Hits

JUNE 22, 2006

FLIGHT MASS PROPERTIES
WEIGHTS AND CG'S ARE WITHIN ACCEPTABLE LIMITS

TOUCHDOWN MACH 3.5
CASE WEIGHT pounds (LIMIT) XC.G inches (LIMIT)
NOMINAL 226187 (233000) 1078.3 (1075.7)
RTLS 238512 (245000) 1078.4  (1077.2)
TAL 236179 (244000) 1077.8  (1077.2)
AOA 233851 (242000) 1076.9 (1075.7)
CONT RTRN 230562 (233000) 1078.3  (1075.7)
NOTE: RTLS 25 SEC FRCS DUMP

TAL 65 SEC FRCS DUMP
2237 LBS. AFT FUS BALLAST

ESTIMATES BASED ON TDDP OCFDF116 ANDPMEBIFIED FOR WEIGHT CHANGES THRU 06/13/06.



SPACE SHUTTLE PROGRAM @(
Space Shuttle KSC Integration Office )
HNASA Keninedy Space Ceited, Flonda :

Preseter  Stephen Reilly

STS-116 Launch Site Flow Review %0 06.08-2006 | " 1

* STS-116 Orbiter/Ferry Mass Properties Have Been Reviewed by Space Shuttle
Program Integration and Are Within Specified Limits

Ferry Center of Gravity (inch)
Case Weight (LB) X Y Z
Nominal - Orbiter c.g. 225592 11123 0.7 373.7
(SCA c.g.) (1408.1) (N/A)  (517.3)
(No CM Ballast, No Fluids Off-Loaded, No Payload Bay Opening)
AOA - Orbiter c.q. 230107 1112.7 0.7 374.6
(SCA c.g.) (1408.5) (N/A) (517.1)
(Mo Fluids OffdLoaded. No Payload Bay Opening)
TAL - Orbiter c.q. 207654 1068.3 =0.7 374.4
(SCA c.g.) (1364.3) (N/A) (519.3)

(3 SSME’s and No Fluids Off-Loaded. No Payload Bay Opening. Max Weight 217000 LB)

X c.q. Limits (Orbiter Coordinates) Z c.q. Limits (Orbiter Coordinates)
Nominal = 1060.0 TO1116.0 Nominal = 360.0 TO 380.0
AOA = 1060.0 TO1116.0 2 of 115 AOA = 360.0 TO 380.0
TAL = 1060.0 TO1124.8 » TAL = 360.0 TO 380.0



STS-116 LSFR
OV-103 FLIGHT 33
CONFIGURATION UPDATES

Alan Ling
USA Orbiter Element

June 22, 2006
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STS-116 OV-103 FIt 33— LSFR Updates

Modifications To Be Baselined

« 2 Mods to be baselined as mandatory
+ 1 Mod to be baselined as opportunity

Previously Baselined Mods (Info only)

Prioritized TPS / Structures Requirements

New Requirements Since LSRR

Authorization Requested for MECSLSI and CCCD Updates Due to STS-116 Orbiter Mods
« Incorporate updates to CCCD and V072-200195 (OV-103 Flight 33)

Backup
« Engineering, Hardware and Certification Status for Proposed Mods

+ Mandatory and Opportunity Modification Details

(~Bace i USA

62 DG Linited Space Alliance



STS-116 OV-103 Fit 33 — LSFR Mod Updates

Two additional Mods to be baselined as mandatory for STS-116
* MCR 19476 Improved Main Landing Gear Wheel & Tire Assembly
— Mod was worked during the STS-121 flow

— Environmental seal was not applied to the temperature sensor mounted to the
wheel

— Seal will be applied during the STS-116 flow

— Modification Deferral was processed for the STS-121 flow and presented and
approved at the June 7, 2006 Daily PRCB

* 19755 MPM Guillotine Retention Fastener Mod

= Shoulder and pedestal MPM guillotine installation fasteners were found to have
insufficient length during design review as part of an OV-105 anomaly investigation

— Fasteners do not engage the insert locking feature and minimal number (~2) bolt
threads engaged in the insert - are used to hold the wire harness separation
guillotine for each MPM

- Fasteners (4 ea per shoulder MPM and 3 ea for pedestal MPM) will be replaced
with proper grip length fasteners to engage the locking feature of the inserts

(me @115 USA

62 DG Linited Space Alliance



STS-116 OV-103 Fit 33 — LSFR Mod Updates

* One additional mod to be authorized for implementation
on an opportunity basis

— To be worked if the time and resources become available

19903 Sky Genie Track Fastener Modification

Changes the Sky Genie track installation fastener design to eliminate an interference / close
proximity condition to wiring behind the overhead closeout panels

One additional tech order update to the STS-116 V072-
200195-003/-004 MECSLSI to be authorized

(15) MO72-341828-027 External Airlock Inst (Model MV0O828A)
(WAS) M072-341828-024

Carry-thru configuration from STS-121 MECSLSI EC to Follow change that
corrected an external airlock bracket mounting fastener (washer) installation

(= NEEeNG Thafe11s USA
Lhaited Spave ANanvce

6-22 06



Previously Baselined Mods For STS-116 (From LSRR) Info
Only

(3} Mandatory Mods
19849 Seat 7 Recumbent Rail Assembly Configuration
19755 RMS MPM Over Center Stop

19824 RMS MPM Xo0911 Pedestal Insulation Cover Flush Head Fasteners (work w/
19755)

(9) Opportunity Mods

19743 BRI-18 Tile, MLGD

19546 Hub Tile

19874 BRI-18 Tile, Other Locations

19735 WLE Sneak Flow, Panels 1-4

19763 WLE Horse Collar Gap Filler, Panels 1-4

23227 Connector Savers, OMS & KU

17177 ODS Vestibule Duct Strap Deletion

19755 MPM Pyro Guillotine Mod To Eliminate Interference
23463 Window Fastener Torque Increase

(me 1Pafel15 USA

62 DG Linited Space Alliance



TPS / Structures Requirements

Following were assessed for implementation into the STS-116 flow:
* In Flight Tile / Blanket Damage
* Deferred WADs
* Lockbolts
* Gapfillers
— Inspect newly installed areas (1, 1A, 2A’)
— Pull test newly installed areas
— R & R remaining areas (2A, 2B, 3)
* Corrosion Sampling
* TPS Mods
— Bri-18 Tile NLGD
— Bri-18 Tile Other locations
— WLE Sneak Flow, Panels 1-4
— WLE Horse Collar Gap Fillers, Panels 14
— Hub Tile

(me 1Pafe’1s USA

62 DG Linited Space Alliance



TPS / Structures Requirements

The following denotes the order to be worked

Mandatory
* In flight damage
* Deferred work items
— Deferred work may be inspected and if acceptable deferred again

Prioritized Opportunity
1. BRI-18 Tile on the MLGD fwd outboard corners (see maps on pages 8, 9)
2. Lockbolts (Chit J5897)
— Prioritized by ones in which bays are planned on being opened
3. Corrosion Sampling (Chit J5930B)

4. Mod Work (Hub Tile, Bri NLGD & Other areas, WLE Sneak Flow, Horsecollar
Gapfillers)

'/ —BBEIND 1#afet15 USA

62 DG Linited Space Alliance



TPS / Structures Requirements

* In parallel with the TPS cavity removals Orbiter has requested Ground
Operations tor & r gapfillers in the remaining zones in the following priority

— Requirementis tor & r on a best effort over the life of the program

— Goal is to accomplish ~ 5,500 over the life of the program
1. Zone 2A
2 Zone 2B
3. Zone 2B’

— Priority in each zone will be from fwd to aft (see pg 10)

* In flight damage and deferrals will be cross referenced against Lockbolts and
Corrosion Sampling to determine if cavities can be “double booked”

* Finalized Plan will be presented at the DLSFR after initial post flight
inspections have been performed

* Unworked Lockbolt and Corrosion Sampling cavities will be addressed at the
PRCB including OPF Rollout Review

— Chit revision will be added to document the changes

'/ —BBEIND 1Pafe115 USA

62 DG Linited Space Alliance



STS-116 LH MLGD BRI Replacement- 14 Tiles

[~ eaenG

6-22 06
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STS-116 RH MLGD BRI Replacement- 14 Tiles



Replacement

18 of 115
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New Requirements Since LSRR

Removal and Replacement of GPC#5 Backup Battery Unit (BBU) for potential
KOH leakage

* Planistor&r GPC#5 BBU during STS-116
* Will be worked per Chit

MPS 750 psi Check Valve X-ray
* 3 check valves have the potential for loose spring guides
* Spring guides will be x-rayed to determine if they are properly seated
* Will be worked per Chit

(’_mm

TonTE USA

62 DG Linited Space Alliance



Fxtravehicular
.-lfrrivj.'y

EVA Status

STS-116/12A.1
Delta Launch Site Flow Review

XAlJohn Raines
Johnson Space Center

June 8, 2006

20 0f 115



Extravehicular STS-116 EVA Tools Status — STS-116 ALSFR

Af?rivj.j.:

f}_ﬁiﬁ?

* No PFR Sill Stack

* Bulkhead PFR, SED33105308-307
— Bulkhead PFR installation — Tech Order: M072-661568-029

* Port TSA (Lightweight)
— "Port LWTSA installation — Tech Order: M0O72-660850-005
« This is to clarify rigging instructions
« Next revision of ESEL will reflect this change
— Port LWTSA Tools installation — Tech Order: M072-660853-002
+ No Tile Repair Kit
+ First flight of this dash number is on STS-121

**Indicates change from ALSRR on 5/11/06

21 0of 115



Pratt & Whitney Rocketdyne, Inc.

Discovery STS-116
Launch Site Flow Review

Space Shuttle Main Engine
12-June-2006

SSME-KSC
Greg Haile
(321) 861-4060

22 of 115

SSME -1

= Pratt & Whitney
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STS-116 Launch Site Flow Review

SSME Allocations ~ Locations

i

RECOMMEND BASELINING
ENGINE ASSIGNMENTS IN FDRD

|

Pratt & Whitney Rocketdyne, Inc.

Pratt & Whitney

A Ui T e kit SOt



STS-116 Launch Site Flow Review

SSME Planned Modifications

« Work authorized by Shuttle Project Action Request (SPAR) or Level Il Change Request (CR)

Pratt & Whitney Rocketdyne, Inc.

ECP Kit No Description Weight | SPAR No./ Engine Status
Impact CR No.
1379 |2R091522-10 | MFV Install +0LE |ME-0208 R0O2 2050 Complete
1414 |2R091543-10 | HPFTP Mass Prop +0 LB |ME-0208 RO8 2050 Complete
1431 2R091545-10 | LAl Redesign +0 LB |ME-0208 R17 2050 Complete
1439 |2R091548-10 | HPFTP 1-Piece Sensor | +0 LB |ME-0208 R22 2050 Complete
1440R2|2R091544-10 | Frac Crit Bolts +0 LB |ME-0208 R22 2050 Complete
1473 2R091567-10 | Incorp -19 Controller +0LE |ME-0208 R19 2050 Complete
1477 | 2R091569-10| LAl Covers +0 LB |ME-0208 R21 2050 In-Work
ME-0217 RO1 2054 In-Work
1491 2R091576-10| Clamping Fasteners +0 LB [ME-0208 R23 2050 Complete
1507 |2R091599-10| LAl Tape Req'ts +0 LB |ME-0217 RO2 2054 In-Work
240f 115 |ME-0219 B 2058 In-Work
SSME - 3 Pratt & Whitney

A LA T o it SXmpariy




STS-116 Launch Site Flow Review
Roclketdyne Action Requests (RAR)

KLO-1480 Inspect HPF TP Speed Sensor RTV/LAI ME-0208 B Complete
KLO-1481 Inspect LFFTF Kevlar Insulation ME-0208 RO1 Complete
Ultrasanically Inspect Main Injector Row 13
KLO-1488 LOX Posts ME-0208 RD3 Complete
Inspect LPOTP Inducer for
KLO-1490 fioplesinavinass ME-0208 R4 Complete
KLO-1452 Allocate LFOTHF Complete
Borescope Inspect Mozzle Aft Manifolds
KLO-1454 fUnk 4026, currently installed on E 2050, was installed on ME-0205 HUG Complete
E2048 ol time of Inmpechicn)
Borescope Inspect Mozzle Heat-Shield Ring
L ME- = I
KLO-1495 Interface Areas (ponyfact) E-0208 R05 | Cormplete
Inspect LFFTP & LPOTP Inlet Areas
. = =
KLO-1498 (BSTRA FOD issue) ME-0208 ROG Complete
KLO-1499 Borescope Inspect Nozzle Mixer Bowl ME-0208 ROY Complete
25 of 115
SSME -4 = Pratt & Whitney

Pratt & Whitney Rocketdyne, Inc.

A L Tae b kgt Comparm



STS-116 Launch Site Flow Review

Rocketdyvne Action Requests (RAR)

KLO-1500 Borescope Inspect Fuel Prebumer Manifald ME-0208 RD7 | Complete

Baseline OMRSD 10-Start Leak Checks and
o - T
KLO-1803 LFF TF Disc Duct Ovahty Checks ME(aER R0 B

KLO-1511 Photograph HPFTF LAl ME-D208 KO8 Cormplete

KLO-1513 Remove HPOTP & Ship to West Palm Beach, S060B7TTP Complete

KLO-1514 Remove LPFTP Discharge Duct S0B087TBL Complete

KLO-1515 Hemove Controller & Ship to Honeywell S071807J Complete

KLO-1520 Inspect POG O Accumulator Lines ME-0208 K11 Complete

KLO-1526 ME-0208 R12

- : |
KLO-1526R1 Ray Nozzle (Braze Void 1ssue) ME-0208 R15 Complete

KLO-1531 Inspect Bolts at Joints N2.4, NB, N9, & O7 1 ME-D208 R13 Complete

26 of 115
SSME -5 = Pratt & Whitney

Pratt & Whitney Rocketdyne, Inc. A, LiaBad Th inaksgad Compary



STS-116 Launch Site Flow Review

Rocketdyvne Action Requests (RAR)

KLO-1536 Borescope Inspect LPOTP Disc Ducts

= 1
KLO-1536R1 | (weld issue) ME-0208 R14 | Complete

KLO-1537 Weigh Engines ME-U208 16 ITED

KLO-1543 Inspect Gimbal Bushings SOB0983F Complete

KLO-1547 Inspect HEX Inlet & Outlet SR2753 Complete

Inspect HPF TP Turbine Bellows Quter Heatshield

KLO-1551 Complete

& H-Fing (post STS-114)

Dye Penetrant Inspect HPF TP Speed Sensor

REanIE (post STS-114)

ME-D217 B Complete

H ¥
KLO-1564 | Measure HPFTP LAl Thickness ME-0200R20 4 o0 ciete

ME-U217 B

KLO-1555 Allocate HFOTPR Complete

KLO-1558 Allocate HPOTRF & LFOTP Cornplete

KLO-1562 Fit Check LAl Boots on Fuel Systern Ducts Complete

KLO-1563 Reallocate Controller from E2057 to E2054 Cormplete

SSME -6 Pratt & Whitney

Pratt & Whitney Rocketdyne, Inc. A LI Th kg Compary



KSC Launch and Landing Project

STS-116

Launch Site Flow Review

June 22, 2006




Multi Flow

S. Stilson

ST 5116 LSFR
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Introduction

e _______________________________________________________________________________________________________________&
Schedule Pre Columbia Baseline was 92 days — Due to process
changes and new requirements increase to 140 days —took Program
challenge to process in 110 days

STS-116 is focus of this review: however, schedule execution is a
multi-flow concern.

Critical resources have been allocated across all vehicles to support
Manifest

e Diverting resources away from lower priority vehicles will place the
Manifest at risk

Must continue work on OV-104/105 to meet Manifest

STS-115 (OV-104) flow is green but next OV-104 flow is 110 days
(7/3's — no contingency-Red)

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Introduction

e To meet the schedule challenge and provide flexibility

e Forecasted tech demand for all three vehicles
e Track actuals against forecast and report at the delta LSFR

Will have to maximize O/T within work-time rules

Increase TPS workforce

Recommend Reducing some requirements already approved
via LSRR (pick up next flow)

Risk

e Work content growth will draw resources from OV-105 and put manifest at
significant risk

Issues that affect critical path may drive longer OPF duration — no
contingency available

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Flight Element Processing

W. Bingham




Flight Element Processing Overview

Significant Processing Deltas Presented
Modification Summary Presented
Chit Assessment Presented
Nonstandard Work Summary Presented
OPF Summary Presented
Issues and Concerns Presented
Vehicle Manpower Demands Presented
TPS Manpower Demands Presented
Mitigation Presented

Stoplight Chart Presented

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Significant Processing Deltas
(Vehicle)

e ___________________________________________&
110 Day Processing Flow

« Shifting Is Based on 7/3's
e QOvertime Required to Achieve Manifest Resources Allocation

¢ No Contingency Days in Flow

RMS Swap
OBSS Removal / Installation
Tin Whiskers LRU's

RJD LRUSR/R

Requirements Added From LSRR

Critical Path Issues Will Drive OPF Duration

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Significant Processing Deltas
(TPS)

e 110 Day Processing Flow
e Shifting |s Based on 7/3's

e Overtime Required to Achieve Manifest Resources Allocation

e Mo Contingency Days in Flow
Tile
e Deferred Items (growth beyond projection)
e In-Flight Damage ( growth beyond projection)

e Gap Fillers (~800 replacements planned)

e Acreage Blanket Inspections

Additional Tile Technicians in September Will Provide Some
Tile Surge Capability

e Critical Path Issues Will Drive OPF Duration

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Modification Work Summary

Proposed

MCR-19755
MCR-19824

MCR-19849

MCR-19476
MCR-XXXX

Tech Order Added

RMS MPM Over Center Stops

MPM XO911 Pedestal Insulation Cover Flush
Head Fasteners

Seat 7 Recumbent Rail Assy. Configuration
Improve MLG Wheel & Tire Assembly

MPM Guillotine Fastener Changeout

e V0/70-200195-003/004 MECSLSI- External Airlock Bracket
Mounting Fastener (washer) Installation

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Modification Work Summary

Potential/lOpportunity

MCR-19743 BRI-18 Tile MLGD (attrition, no authorization required)

MCR-19546 HURB Tile (attrition, no authorization required)

MCR-19874 BRI-18 Tile, Other Locations (attrition, no authorization
required)

MCR-19735 WLE Spar "Sneak Flow" Protection, Panels 1-4

MCR-19763 Lower WLE Carrier Panel Horse Collar Gap Filler
Redesign, Panels 1-4

MCR-23227 Connector Saver (ME414-0630) Redesign (OMS Pod,
ku Band)

MCR-17177 ODS Vestibule Air duct Strap Deletion

MCR-19755 MPM Pyro Guillotine Cover Mod To Eliminate
Interference

MCR-23463 Increase Torque on Window 7 Fasteners to Class 2
(Paper Only)

MCR-19903 Sky Genie Track Fastener Modification

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




J5765
J5881

J5883
J5884
J5885
J5897
J5919B

J5925

Jo930B

J5959

STE116 L5FR
i F. REMNHEDY SPACE CEHTER

Chits Work Summary

WSE Post Flight Tank Offload Quantity

Lower LESS Access Carrier Panel Post Flight Torque Check
Verification

Hub and Drain Hole Tile Manual Deflection Test
Thermal Barrier Flow Path Inspections
Arrowhead Tile Inspection

Mid Fuselage Sampling & Fastener Replacement

O-Gage Protection for OV-103, Flight 32-35 and OV-104
Flight 27-30

OV-103 Body Flap (BF) Power Drive Unit (PDU)
Gearbox Fluid Level Inspection

Orbiter Structure IML Surface Corrosion Sampling
Inspection

RJD Removal & Installation on OV-103



Chits Work Summary

J5O88 SRMS Wireless Strain Gauge
Instrumentation System (WSGIS)
JSO91A MPCA Fuse Holder Chit in work to do
Heater checks only
J6087 Inspection Boom Assembly (IBA) Post flight Inspection
J6103 Flush VRCS Thruster PC Tube Thruster flush

J6104 Post Flight AMES Gap Filler Verification Pull Test 10 gap
fillers;Inspect 250-

walkdown only
ASA #2 & #4 ATVC #1 & #2 R&R for Will require spares to
OV-103 be available for R/R to

meet scheduled R/IR
date

J6110 WSB PGME/Water Loading for STS-116
JB6111 Hydraulic TVC Isolation Valve Bay Clear
X-Rays
J6112 Removal of OV-103 Window Thermal
sl Pane 1 thru 6 and Replace

i F. REMNHEDY SPACE CEHTER




Chits Work Summary

J6115 Blanket Stitching Closeout Blanket
JAXXX Blanket Stitching Acreage Blankets

J6116 AMES Gap Filler Replacements

J6117 Inspection of Putty Repairs for
Potential Loss

J6118 External Tank (ET) Door Paint Stripe

J6119 ET Door Cavity Screed Evaluation
J6120 Post Flight Damage 3-D Acquisition

J6121 MMod Inspection
J6122 RCC Thermography Inspection
J6109 Radiometer at RCC 9 Location

STE116 L5FR
i F. REMNHEDY SPACE CEHTER

Inspection
Awaiting OV-105
results

~800 planned

Potential work growth
from inspection

Rework post flight
Verification

Screed seal Inspection

Results of post flight
data

Walk down only

Do over next 2 flows




Potentials
J5994R1
Jo987
J5980A
J5831A
N).9.9.0.4
N).9.9.0.4

JHAXX
JXXAKX

STE116 L5FR
i F. REMNHEDY SPACE CEHTER

Chits Work Summary

Pyro Checkout

WLE Characterization Test
OBSS Test Requirement
BC| Photos

File IX Requirement

NLG IML Thermal Barrier
Gap

Additional GPS # 5 BBU
MPS Check Valve X-Ray

Need Chit/RCN ov17063
Need Chit if Micro Tau is r&r'd
Need Chit/RCN ov17026/9
Need Chit/RCN

Need Chit Post Landing

Need Chit/Mod

Need Chit
Need Chit
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Issues and Concerns

+ T7/3's Shifting - No Contingency
+ Work Content Growth
e |[FA'S

e |[PR'S

e File IX Requirements
In-flight TPS Damage
Additional Chits And Mods

Minimum Gap Concerns
OV-103 Chin Panel

e Data Analysis from Inspections
¢ Requirements added from LSRR

e Fib Acreage Blanket Inspection---Fallout from OV-105
Inspection Under Review

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Issues and Concerns (contd)

e MLGD “Seal Rework”

e MLGD "BRI Tile" Mod Conflict- Potential Seal * MR * Criteria
|V

117 Tile Cavities Allocated

e Additional Cavity Capability projected to increase with
increased resources starting in September

e Forecast = 108 Cavities Not Including BRI/lock Bolts/Corrosion
e Potentials could drive and additional 59 removals
Tin Whiskers Box R/IR Could result in Coldplate Damage / Removal

e 110 day Schedule Does not support Orbiter Power Down for
Coldplate R/R

Hurricane Season

DFRC Landing

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Projected Tile Removals

Deferred Tile/ Fib For 1 Flight (Minimum) 23
Less Carrier Panel Tile (Shaved Flt 32)

Tile Estimate Of In-flight Tile Damage 60
Resulting In Tile Removal/ Replacement
Operational Damage T2
800 Gap Fillers -Result In Tile Removal 3

Projected Tile Removals SUB TOTAL 108

* Does Not Include Potential 10% Growth for FIB Blanket
Inspection Removal and Replacement

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Potential Additional TPS
Reguirements

Does not include potential 10% growth for FIB Blanket Inspection removal
and replacement

Implementation of these requirements will require additional resources from
priority vehicles 2/3 and will put the Manifest at risk

Lockbolts Completion Would Result In (TILE/FIB/FR.SI) 24

Window R/R May Result In Tile Damage 6
e Estimated for 1-6 Window Removals

Radiometer Removal

Putty Repairs

Tile Removed Again After Bond

Due To Processing or O/T S&G

BRI Tile On MLG Door

(Effects NLGD Tile Rewaork)

Potential Additions

Projected / Potential Tile Cavities
Planned

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




Vehicle Manpower Demand
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TPS Manpower Demand
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MITIGATIONS

Tech Demand Forecast & Tracking

Bay Clears To Weekend/off-Shifts To Maximize O/T
Use Within Work-time Rules

Continue Efficiency Studies

Close Management Attention to Work-Stoppage and
Schedule Issues

Increase TPS Workforce- Training Period Required

Potential Deferral of MPM Over Center Mod-Increase
Schedule Flexibility




STS-116/0V-103 OPF

rogram ctivity/Remarks
Milestone

STS-116 OPF Overall “ Rollout: 11/08/06; Working 7/3's
Critical Path/lssues Milestone

Orbiter OPF Processing Extensive every flow requirements/additional work
being incorporated by Chits/RCHN from STS-121

TPS Cavities Projected 108 / Plan 117/ Potential 167
Tin Whisker Boxes/Driver Delivery dates/R/R potential cold plate damage
Transistor Leakage

(3RJD's, 2ASA’s, 2ATVC's)
Potential Significant Growth

One Flight Deferrals U/R Potential PRT fallout

Work Content Growth U/R IFA's/IPR's/File 1 X/post flight inspections/
additional Chits/Mods

“ s ue Femalms ons chedatle, 67 % o1 better available Contingency Bays remain i schedule

b Baue encounter ng ¢oncer mes probloms which may cause an impact, 3466 % avallable Contingency Days remain in s chadulo
“ e e may iimpact o pacific Poogt am milestones, 33% o lese avallalde Comtingency Days femdin in schedale

STS116 LSFR
L F. RENHEDY SPACE CEWTER




KSC Milestone Interface Chart

O RO I55-T0- 134 1

STS-116 KSC Milestone Interface Chart
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STS-116 Integrated Launch Site Flow s

[hatle

Review 06-22-06

Backup Material

FRWG Presentation (With Minor Changes)
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SPACE SHUTTLE PROGRAM @f
Space Shuttle KSC Integration Office
HASA Keninely Spac e Centad, Flomica

STS-116 Integrated Launch Site Flow |~ Greg Katnik

Review oM 06.22.06 |

SSP System Drawings

The Drawings Baseline Was Released By PRCB $115116 on 09-12-02

* V072-000001-255 (Rev. UL01) Space Shuttle System (Rel. 03-21-06)
* V072-200195-003 (Rev. G01) Mission Equipment Cargo Support (Rel. 06-01-06)
* SGD32104439-301 (Rev. EO1) Crew Compartment Configuration (Rel. 05-12-06)
=302 Descent
* VO70-000001-003 Orbiter General Assembly
* V070-410100-017 SSME Installation
* 10100-0061-166 Integrated SRB General Assembly (BI-128)
* 80901000000-510 External Tank Assembly (ET-123)

+ STS-116 LSRR + 18 days Mssion Configuration Product Plan (MCPP) was last published on 05-29-06 and will be republished at
ORR - 14 days on 10-2006.
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SPACE SHUTTLE PROGRAM @f
Space Shuttle KSC Integration Office
HASA Keninely Spac e Centad, Flomica

STS-116 Integrated Launch Site Flow |~ Greg Katnik

Review P 06.22.06 |

SSP System Drawings - Cont'd

Ferry Configuration

* V072-000001-256 (Rev. UM01) Space Shuttle System Drawing (Rel. 04-21-06)
* V072-200195-004 (Rev. G01) Mission Equipment Cargo Support (Rel. 06-01-06)
* SGD321004439-001 (Rev. E01) Crew Compartment Configuration (Rel. 05-1206)
* V072-300055-024 (Rev. BK01) Ferry Flight Configuration (Rel. 01-09-06)

SCA 905
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SPACE SHUTTLE PROGRAM @f
Space Shuttle KSC Integration Office
HASA Keninely Spac e Centad, Flomica

STS-116 Integrated Launch Site Flow |~ Greg Katnik

Review P 06.22.06 |

Modification Impact Report

Mission Equipment Modifications and Orbiter Modifications analyzed for
impacts to OMRSD, LCC, ICD, EMI, Software, and GSE.

A total of 20 MCR's have been approved or are pending approval

Current MCR impact status:

No impacts for all six disciplines 13

One or more disciplines with impacts, documentation approved 3
and/or pending approval
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SPACE SHUTTLE PROGRAM @f
Space Shuttle KSC Integration Office
HASA Kennaly Spac e Cented, Flomida

STS-116 Integrated Launch Site Flow |~ Greg Katnik

Review oo 06.2206 |

Modification Impact Report - Cont'd

Possible impacts still under review 4

CR 18888, 19114, & 19343 are being reviewed for OMRSD impacts

CR 19114 is being reviewed for Software impacts

CR 19343 & 19533 are being reviewed for GSE impacts
underlined MCR's have impacts in other disciplines
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SPACE SHUTTLE PROGRAM @
Space Shuttle KSC Integration Office

WAS A Kennedy Space Contel, Flonda

Freseniter
ST5-116 Launch Site Flow Review MK-SIO / A. Swift
" 06-22-06 | 1
Mandatory RCNs:
ovi7063 V55 - PIC BITE CIRCUITRY EFFECT 06/26/06 Daily
ov17029 Vi4 - OBSS SENSOR REQUIREMENTS 06/26/06 OSB Daily
ovi7026 V54 -OBSS SP2 INSTRUMENTATION RQMTS 06/30/06 ORB

Non-Mandatory Value Added RCNs:

KV16732 V58 — RUDDER SPEED BERAKE SHAFT ASSY 06/26/06 Daily
0S16982 S00 - MPS LH2 & L02 LEVEL SENOR 06/27/06 SICB
KV16980R 1 V05 - MULTI UPDATES PRELIM

OV16951 V41 - POINT SENSOR SYSTEM W/E 06/27/06 SICBE
OV16914R2 V30 -RCM PHASE lll AFT FUSE/THRUST 06/26/06 OSB Daily
KS16841R1 S00 - ORB/ET UMB PLATE GAP PURGE 06/23/06 ORB
OV16801R1 V358 - FIG V58AC0.040 WSB GN2 TANK GRND PRELIM

OV17009 V30 - CORROSION SAMPLING - GEN REQ PRELIM
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HRCE REPT.

HCR/ECP

4650-1

STAT
SITE

S3P

ITEH/EIT HUMEER
TCTI NUHMBER

BO2 100

HCRAECP

STAT
SITE

N3

ITEH/KIT HUMBER
TCTI NUMBER

0i97el

HCRA/ECE

n23zz27

MCR/ECP

FLHD
JEC

STAT
SITE

TCTIHGEL9TS0OREF

ITERSRIT HUMBER
TCTI HNUMEBER

AOTH
ESC

DEFR
EC

STAT
2ITE

J5338

KS08-430013-002
NOT RECUIBED

ITER/KIT WIUMBER
TCTI HUHEER

COMp
=

FPLEI
K5
ESC
AUTH
E=C

ESC

;553 ]

JS5&ETTA
JEEE1L
JESSSA

JSSEEA

SUMHARY MOD ITEMS - PRCBD HCOD BASE LIME 3T3-0116

EI=H

e —

0123

EISH

00z

EI=

023
FPAR

o011

EI=N

2105
IPAR

0105
SPAR

0103
SPAR

0103
SPAR

0103
SPAR

SEQ
/(a8

julua)

SEQ
Bl

uje )

SEQ

a0

e i}

SEQ

[

Q00

el i}

ulun}

aluu}

O

ET
ECF-HCR/KIT SEQUENCE

FOM TIME O8:31

PLGE HO.

PRCE
DESCRIPTION / GENERAL REMARES AUTHDATE
L FEEDLINE BELLOWS HEATERS FEZ612E
RTF CAIEB RECOMMENDATION 3.2-1 FOR ET THERMAL PROTECTION 2005-06-10
SYSTEM MCDIFICATION.
MEQ
PRCE
DESCRIPTION / GFNERAL REMARES AUTHDATE
RECIMEENT SEAT KIT (F23K} SEAT & BAIL A3SY ALIGNMENT IDEIC2TP
ADDED PER VEB65— 660002 NEW/PENDING VERIFICATION. POTENTIAL 2004-05-13
LCH REOHT
L ]
PRCH
DESCRIPTICH / GEMERAL REMARES AUTHDATE
OFS POD RCCESS DOOR INSPECTION CHS-0034B
RPO4-28 2000-07-21
MODIFICATION KIT - CONNECTOR PROTECTOR REDESIGH
AUDED BY EDS I/F & HS98-430013 AO01. OBTAIN FARTS F ROM VETO-
795153, DEF*D FROM STZ-121, 4/21/06 DAILY
ORE
PRCH
DESCRIPTION / GENERAL REMARKS AUTHDATE
HODAL IMPULSE GROUMD TEST TO DETERMINE FLEXLINE CHARACTERIST ORB-00&6 R1é
ICE AND VALIDATE STRUCTURAL HODELS 2005 -07-22
VENIOR NDE INHSFECTION & BASELINING OF RCC CHIN PANEL CORE-O0&6R1Y
ASSEMBLIES AND CM-104 MOSE CAP 2003-11-06&
LCWER LESS ACCESS CAFRIER PANEL POST FLT TORQUE CH VERIF ORE-OO7SR10
2006-06-05
BJD REMOVAL AND INSTALLATION OM COW-103 ORB-007 SRS
2006-06-05

SEHS WIRELESS STRAIN GAUGE INETRUMENTATION ZTITEM (WEGIE)
CHIT J55BEL SUPPLEMNTS J5988 FOR ADD'L RMS BORE
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CORB-0075 POE
2006-05-31

1

DATE 0807/ 2006

FRIO
FLT

PRIG
FLT

o33

FRIG
FLT

SCHD
oze

oFTY
033

FRIO
FLT



019618

023463

HCRAECP

R

"3

ESC

STAT
5ITE

JE087T

TCTIVIS19618REF

HOT FECQUIRED

VETD-340023-001

DI FE3

ITER/EIT HUMEER
TCTI NUMBER

O0sTED

OoE80E6

OoEE20

OoEE2 4

HCR/ECPE

FSC

APFD
ESC

AFPFPL
JEC

COHP
-1

STAT
BITE

TCTINGE0BTSOREF

NOT REQUIRED

KB4 5-773008-001

HOT FEQUIRED

He45-TT013-001

KE45-7TT4020-001

HOT REQUIRED

ITER/KIT HUMBER
TCTI NUMBER

ADTH

FLHI
E=C

BE70OECFI TEI OO0

CR S0e0312K

HOS S04

010%
SPAR

o103

010%

L]

EIZN

001

o001

o001

001

EI=N

B128

Bl28

Eiz28
NSW

el ]

Qo

0oL

i i

SEQ
(e

Do

Q00

Qa0

Qo0

SEQ

el i}

ulun}

Qo

INSPECTICN BOOM ASSFMELY (IEA) POST FLIGHT INSPECTICH

WIRE TRAY RISER REMOVAL
ADDED BY EDS I/F. SEQUEG ISSUES W/HCR'S 23167 , 19631,
ZAZEE & 232TE

WIRE TRAY RISFR REBOVAL, MOD KIT
ADDED PER HCE BASIC/MOD CODE IS ™TED™.
OF WORK, REF: SEQ. O

TO HOUSE R EHAINDER
INCFEASE TOROUE ON WINDOW #7 TO CLASS II
ADDEDL PER C. MAETIN RECUEST

PIH

DESCRIPTION / GENERAL REMARES

ORB-007 SROT
2006-05-2&

511511424C
2005-03-04

511511440
Z005-03-04

51151160
2006-05-02

FRCE
AUTHDATE

FROVIDE FLEX DMICT WITH IMPROVED MAT'L - KEVLAER RUBBER BASE

NOT REQD
ADDED PER WI27-634006 A0S, (NOTE: BMOVED OUT OF 5T -107 PER
B. AIAMA'S REPORT) (REMANIFTD FRN STS-118)
SPACEHAR WIRE HARNESS ASSY ROT REQD
ADDED PER WB45-T73I054 NEW
ADD'L HARDWARE TO SUPPORT OESS/ISS INTECRATION NOT REQD
ADDED PER VE845-T74575 NEW MOUVED FROM 116 TO 121 FER
REMANIFEST I 3063215
MCGD KIT 3TP - HZ WIRING ROT REQD
ADDED BY EDS I/F & VE4S-"T14573 NEW. BMOD CODE CHGD FROW oA
TO GOE PER EIT EO AD1

SHE
PRCH

DESCRIPTICN / GENERLL REMARFS AUTHDATE
RSRH AFT SEGHENT STIFFEMER RING FOMH APPLICATION TCTI S1TE0ER1L

2005-056-20
INC OF APPROVED SEE KNG TO BODIFY AFT BSH 3UPFORT TPS CLOSE FO909 12K

2006-05-10
REMOSAL OF TP3, FROTH-PFAE AMD PDL 1034-Z.5 FROH 3RB HW FO5Z9IITA

2006-03-27
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lem #  Authority Dhate
&7 ShhzI0A 21481
53  SDS24BA LEDenbs]
101 S0Fesr2 111981
327 SHENM4VRE  OBAT05
| OSHSNAWRT MOT0s
Prepared by Jeff McRoberts
USA CMICVAS

B51-2505

ACTIVE WAIVERS FOR
OV-108 (STS-116)

Wabkser Descrlption Effectbeity

Flywith FRSI mstead of file Ow-103, Flght 12 & Subs
ifiight by flight evaluabon)

Allows spacified flighis 1o Ty with interim TS epar afier each =137, ST5-39, 5T5-40,
mission ta minmize damage fo surrounding tle dusnng fery fight STS42 thru STSO93

Pammul the modified GPCs (AP101-5) Battery Back-up Unit 1o ET542 57544 ET5-47 and
fly with annotated fastener irmprovements without relling the LRU ST549 thru STS999

Parl Nurnbear

Pantial installation of MOT 2-784633-014 (harness ingtallation - =103, Fligt 31

interface panel - MADS #3). The MOT2-T84663-014 Technical Order Ch-103, Flight 32

wat establishied to mcomporate the crossover bracket modication WIAIVER fon STS-121

at locations X0853 and ¥07S0, The dash number configuration for
tha Technecal Ordar was ot basalned untd Janwary 25, 2008
(PHCBD 51151 14VRE). This area was clozad out before thistime
and would cause syrificant irpact o venfy configuration of this
Technical Ceder dash number 014

== SEE NSTS 07700 VOLUME 1 BOOK 2 FOR COMPLETE DETAILS ™

Pantial installation of WMOT 2-7S4500-004, for Integrated Vehicle O-103, Flight 21
Health Montoring (IWHM) hamess installation, calls for the removal =103, Flight 32

of the unused |VHM hamess and rouling hardware, This requiremani VEAIVER o STS-121
was manifesiad after the Bay 13 Longeran Bndge mstalaton was

compiete. VWith the installaton of the bndge, the removal of tha

I"HM hamess is no longer possible without the removal of the bridge.

T SBE NSTS 07700 VOLUME IV BOOK 2 FOR COMPLETE DETAILE =™

63 of 115

Page 1

Wad
OK TO RETIRE
SO61954B MV 4.2
RTF-130 Briefing

STAYS OFEN

STAYS OPEN

INS-3-28-279
(installed Tech Order)

CHEL-3-31-204 PTL
QEL-3-31-4432 PTL

682006



ACTIVE WAIVERS FOR
OV-108 (STS-116)

lem #  Authority Date  Wabser Desciiption Effectbeity Wad

32 SHS114AM EEM505 The follewing requiremants are waived fo allow OV103, Flight 31 OA03, Flight 31 Ferry Flight frarm Diryden
to fiy (femry) with the following out-of configuration condifions:

1) VOF0-391129-025 (blanket under window #1 remaoved Tor
ferry flight)

&) MOT 24502002 (did not porform acalons wipe priosio
unerersal thruster pleg assemblies - procedural ommission)

) VOFD-753110-003 [camera mount will not be instalad for
feery Right)

e SEE NSTS 07700 VOLUME I BOOK 2 FOR COMPLETE DETAILS ™

330 SHSNMAVRIS  0BNEDS The follwng requeremant iswaw ed to allow CWS103 1o ferry fram o103, Flight 31 Ferry Fight  Ferry Flight fram Dryden
DFRC to K2C with the folowing out- of-configuration condition:

TCS blankel YOT0-352917-001 located at Door #44 NOT installed

== SEE NSTS 07700 VOLUME 1 BOOK 2 FOR COMPLETE DETAILS ™

f11
Prepared by Jeff McRoberts e

USA CM/ICVAS
B&1-2505 Page 2 BEr2006



Item & Authority [rare

ACTIVE WAIVERS FOR
OV-108 (STS-116)

Wabser Description Effectivity

33 SHSIEVRIS  0EBNB0S The follwing requitemant iswawed to allow CW-103 1o ferry from Ov-103, Flight 31 Fenry Flght

Prepared by Jeff McRoberts
USA CMICVAS
B51-2505

DFRC to KSC with the folowing oul-of-configuration condition

1) Two switches on Panel A15 will femy withoul swilch guands
(PN GOFO-7O02044001). In Beu of swilch guards al bvo locations,
tape was installad,

2) Eight GSE switch guardswere left installed and not removed as
required by Technical Order MOF2-710700-002 as called ouim
the feery flight drawing

A) Three switch guards are not inslalled on Panel L4 for TACAN
crcuit breakears. The procedura does not include the swich
guard msizllation

= SBE NSTS 07700 VOLUME I BOOK 2 FOR COMPLETE DETAILS ™
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

WASA Johreson Speac e Contel, Houston, Texas

STS-116 LSFR
STS-301 LON LSFR

Flight Requirements Status
FRWG 6/19/06
PRCB 6/22/06

Phyllis Grounds, Lead MIM
Frank Richmond, USA Flight Mgr.
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SPACE SHUTTLE PROGRAM @
Space S ML«E“E!EELQEEHMM and Integration Office
STS-116 Flight Requirements Status - E::;: R*fhmiﬂz

» Latest Revision: eFRD Revision 013, dated April 7, 2006
» Open CRs

- FRD17462-116-0077 — Update Photo TV Configuration Table
- ECD: 06/21/06

67 of 115



SPACE SHUTTLE PROGRAM @
Space Shuttle Flight Operations and Integration Office

HASA Johrson Speac @ Condael, Houston, Texas

Presenten

Phyllis Grounds

STS-116/12A.1 Requirements Status
o 6/19/06 ee3

1. 12A.1 MIP (NSTS 21504 )
»Current version available on PILS: Revision B + Change 9, 3-29-06
» Two open CR’s, ECD 6/21/06:
»21504-0051 Revise Table 4-3 Mated Attitude Requirements

»21504-0052 STP-H2 Regmt for Interface testing (Orb. In-A-Box)
& Ground Straps

»Pending MIP CR Add the +(1) energy dependent day

2. Spacehab Single Module CIP (NSTS 21426), STS-116 Mission Unique
Addendum

» Current version available on PILS: Basic + Chg 1 - 54, 3-10-06
»CR’s In review:

»21426-0124 Add +(1) Energy Dependent day ECD 6-21-06
Pending CR’s,

Shuttle Booster Fan Bypass — under IPT consideration
SSP Provided FCE GFE Table update.
ECD 7-19-06 in support ¢f<SH Bench Review in August




SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

HASA Johrson Speac @ Condael, Houston, Texas

Presenten

STS-116/12A.1 Requirements Status-continued
o 6/19/06 a4

« 3. Integrated Cargo Carrier (ICC) Carrier Integration Plan (CIP)
Eaﬂenﬁum for S| §-1 16 (NS1S 21'139}

* Current version avail. on PILS: CIP Basic, Change 1-25, 3-29-
06,

« CRs in review: none
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

HASA Johrson Speac @ Condael, Houston, Texas

Presenten

STS-116/12A.1 Requirements Status-continued

bae 6/19/06 e

+ 4. Payload Integration Plans

« NSTS 21418 RMS Sideview Camera Integration Plan
« Current Version avail on PILS: Basic-change 3 6/28/05
* CR's Iin Review: None

« NSTS 21516 Canister for All Payload Ejection/internal Cargo
Unit/Atmospheric Neutral Density Experiment (CAPE/ANDE)

« Current Version avail on PILS: Basic-change 2 9/8/05
* CR’s in Review: None

« NSTS 21501 Microelectromechanical System-Based Pico-Satellite
Inspector (MEPSI)

« Current Version avail on PILS: Basic —change 7 10/19/05
» CR's in Review: None

« NSTS 21526 Space Shuttle PICOSAT Launcher-5510 with STS-116
Addendum for RADAR Fence Transponder (RAFT)

« Current Version avail on PILS: Basic — change 2 3/29/06
« CR’s in Review: None

CR pending to resolve cgnflicts in ejection velocities.



SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

HASA Johrson Speac @ Condael, Houston, Texas

Present

STS-116 Flight Requirements Status ~ Phyllis Grounds
o 6/19/06 Pae 6

» Flight Definition and Requirements Document (FDRD)

»>PRCB CR # S072116F Add Energy Dependent Day to
STS-116

» Directive Signed 5/22/06
» Flight Duration change
» from: 11+0+2
»To: 11+(1)+2

1ol 115



SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

HASA Johrson Speac @ Condael, Houston, Texas

Presenten

Launch On Need Crew Rescue
Mission Integration Plan (MIP) Status ose  6/19/06 Pave 7

« Launch On Need Crew Rescue (LONCR) Flight MIP,
NSTS 21519, Rev. A Change 1, 7-25-05

* No Open CR’s under review,
«CR’s pending are TBD

T2¢f 115



SPACE SHUTTLE PROGRAM @
f&me Shuttle Flight Operations and Integration Office

A Jahrrmon Speac e Cavol, Houston, Texas

Presenten

Frank Richmond
bate  6/19/06 B

STS-301 Flight Requirements Document

» Latest Revision: eFRD NSTS 17462-301, Revision 004, dated
April 27, 2006
» Open CR
- FRD17462-301-017 — Update Photo TV Configuration Table
- ECD: 06/21/06
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SPACE SHUTTLE PROGRAM @
-ﬁ ace ﬁMLﬂ!EEL?EE’mEnS and Integration Office
STS-301 Requirements Summary " Frank Richmond
(Concluded) oae 6/19/06 Pane g

Payload Bay
Keel Yoke Assembly (KYA) to be removed

Remove Aft Ballast excluding Boxes
Install External Airlock Aft “B" Hatch

Remove Tunnel Adapter Assembly (TAA) including Top “C"” Hatch and Aft “D"
Hatch

» Re-route EVA Safety Tethers 9currently routed to TAA)

» Qrbiter Docking System (ODS) changes to Configuration 1 from Configuration 3
» Install 2 Wireless Video System (WVS) Antennas at Xo =1126

Crew Compartment

» LIiOH quantity changes from 49 to 54 with all canisters stowed in middeck
Middeck 5 MLE Stowage Bags change from 8 to 4 up/2 down

Install Middeck Accommodations Rack (MAR)/LW

Install Volume B

v ¥

b

Tools for Rendezvous & Docking (TRAD) changes to Conf. F from Conf. A
Install LON Mission Kit (T.O. MO72-660932)-Recumbent Seat System

N YN YW
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STS-116/STS-301 Launch Site Flow Review

Dan Gaskill
Flight Software Element

PRCB 6/22/06

06 22 2006 75 af 115 USA
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STS-116/STS-301 LSFR (FSW)

* STS-116/0V-103 is the Fourth Scheduled Flight of Operational Increment (Ol)
30 Flight Software (FSW)

* STS-301 is the Rescue Mission for STS-115

* STS-116 Base 5 Products:
— Shuttle Data Tape available in the field on August 21, 2006

— Mass Memory available in the field on September 19, 2006
* Mass Memory release will contain Base 3 requirements plus
— Flight specific |I-Loads

— SCR 93040A - Antenna Attitude Compensation Matrix Fix for DR
111696

— SCR 93028 - Expand Effectivity of SCR 92971D (RCO) (patched
on mass memory — area 3 only)

— SCR 93067A - Expand Effectivity of SCRs 92970B and 92982B to
Include STS-116 (SSPTS)

- usAa
5TS.116 LSFR ?@1391 15 i e ——

Lirited Bpace Allsnvce



STS-116/STS-301 LSFR (FSW)

* STS-301/0V-103 Deliveries will consist of the STS-114 Base 3 SDT and Base 4
Mass Memory

— Mandatory changes (including Flight Specific |-Loads) will be done post
call-up

* Concern

— Flight slip could cause a Year End Roll Over (YERO)

* FSW YERO status was discussed at 5/22/06 FOICB - a set of
mitigations have been initiated to prepare for the possibility of year
end rollover during flight. (e.g., formal performance tests) - further
FOICB discussions are expected

* No FSW issues exist at this time that would impact launch site flow activities
or flight.

STS-116 LSFR

0622 2006 TPafe15 USA
Lirited Bpace Allsnvce



STS-116/STS-301 LSFR (FSW) Backup Charts

* STS-116/0V-103 Flight Software Will Support the Following:

1SS-12A.1

Orbiter Interface Unit (OlU)

Spacehab-Single Module (Shab-SM)

Sequential Still Video (SSV)

Orbiter Docking System (ODS)

Trajectory Control System (TCS)

Assembly Power Converter Units (APCUs)

Solid State Recorder (SSR)/Modular Memory Unit (MMU)
Orbiter Boom Sensor System (OBSS)

Remote Manipulator System (RMS)

ET Umbilical Well Digital Camera RTC Command Capability
Automatic Manifold Close for RCS Jet Failed- On

Space Test Program - HZ (STP-HZ)

Improved MLG Wheel and Tire Assembly
Station-Shuttle Power Transfer System (SSPTS)

0622 200G
5TS-116 LSFR

TPafe115

USA

Lirited Bpace Allsnvce



STS-116/STS-301 LSFR (FSW) Backup Charts

* STS-116 Base 5 will include the following Base 3 Requirements for Primary
Flight Software

DR 121191 - IPV Load/Store Problem on Discretes' Set/Resets may Cause Loss of
Settings and Divergent Processing

DR 101072 - Immediate Moding Skipped

CR 92844A - Allow Uplink Change of AV Bay 3 Delta Pressure Parameter Scaling
CR 92871C - RCS Manifold Auto-Close for Failed-On Jet

CR 92872A - Make Cameras-Heater On Command Subject to RTC Moding
CR 92877A - RMS SPEC 94 Changes to Support Starboard Boom

CR 92879D - RMS Position Orientation Hold Select in Automatic Mode
CR 92887A - RCS Auto Manifold Close Enable/Disable via SPEC 23

CR 92889 - Remove Abort PE Engine-Out SSME Pitch Trim

CR 92894B - RMS Auto POHS MSID Change

CR 92899A - Correction CR to CR's 92871C and CR 92887A

CR 92900A - SPEC 23 Display Change for Auto-Manifold Close

CR 92909A - ET Camera Power Control Commands

0622 200G
5TS-116 LSFR

TPafells USA
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STS-116/STS-301 LSFR (FSW) Backup Charts

* STS-116 Base 5 will include the following Base 3 Requirements for Primary
Flight Software (cont.)

- CR 92920A - Eliminate Undesirable Roll Attitude Error Bias
— CR 92922B - RCS Manifold Isolation Valve Close Command Timing Correction
-~ CR 92950 - G/C Steer Roll Bias Ramp at PPD or MECO

* STS-116 Base 5 Source implementation for Primary Flight Software
— SCR 93040A - Antenna Attitude Compensation Matrix Fix for DR 111696
— SCR 93067A — Expand Effectivity of SCRs 92970B and 92982B to include STS-116

* STS-116 Base 5 Patch implementation for Primary Flight Software
— SCR 93028 - Expand Effectivity of SCR 92971D (RCOQ)

* STS-116 Base 5 Patch Implementation for Backup Flight Software
— CR 92804A - Provide BFS Target Nz for Composite Display
— CR 92889 - Remove Abort PE Engine-Out SSME Pitch Trim
- CR 92909A - ET Camera Power Control Commands

STsie L USA
5TS.116 LSFR FPafedls
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BACKUP

-

Mod Record and MECSLSI Updates
Engineering, Hardware and Certification Status
Mandatory Mods - details

Opportunity Mods - details

f/ —BACING Bbafe a5 USA
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Modification Records for STS-116 LFSR Authorization
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Modification Records and MECSLSI| Update Summary

Items Previously Baselined at STS-116 LSRR
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Engineering, Hardware and Certification Status
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Engineering, Hardware and Certification Status
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Engineering, Hardware and Certification Status
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Engineering, Hardware and Certification Status
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19755 MPM Guillotine Retention Fastener Mod - Backup

Shoulder Mechanical "

Separation
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STS-116 OV-103 Flt 33 — (Mandatory Mods)

19849 New Seat 7 Recumbent Seat Kit (RSK) Rail Assembly

The RSK 7 is being revised to remove the RSK 8 brackets in order to
support the return of the Ergometer in the installed position.

This change is required to eliminate interference between the RSK 8 attach
brackets and the Ergometer during installation / stowage for landing.

STS-116 will have one returning ISS crewmember's recumbent seat
installed at the Seat 7 position.
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STS-116 OV-103 Flt 33 — (Mandatory Mods)

19755 OBSS/RMS MPM Pedestal Over-Center Stops

19824

New design Boeing stops limit the over-center travel of the Boom/RMS
due to vibration loads and deflection. New design stops currently
installed on Starboard MPMs on OV-103. Flight-specific load profiles

will determine whether new design stops will be required on the Port
side (RMS) MPMs for STS-116.

All Engineering released and hardware delivered to support Flight 33 if
required.

MPM Pedestal Insulation Cover Fasteners

Changes fasteners from a pan head screw / plain washer to a flush
head screw / countersink washer to improve clearance between the

PLBD Actuation Bellcrank and the RMS MPM Pedestal Insulation
Cover at X0911

(’;__mm
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STS-116 OV-103 Flt 33— (Attrition/Opportunity)

19743 TPS Hardening (BRI-18 tile) - MLGD Perimeter Location
Implements TUFI-coated BRI-18 tile which Is a direct drop-in
replacement for current RCG-coated LI-2200 and FRCI-12 tiles. Tile
has been under development for the past several years and is tougher
(~78% more impact tolerant) than the current tiles.

This MCR covers MLGD perimeter location (structure and door side)
and is engineered with Attrition effectivity (install only as required for
tile replacement).

19874 TPS Hardening (BRI-18 tile) — Other Locations
Implements BRI-18 tile on NLGD perimeter, LESS Carrier Panel and
Window 1-6 Carrier Panel locations. Implementation on ET Door
perimeter location is currently under review.

This MCR will also be engineered with Attrition effectivity (install only
as required for tile replacement).

(F'.'" . Gbafe 145 USA
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STS-116 OV-103 Flt 33— (Opportunity Mods)

19735 WLE Spar “Sneak Flow” Protection

Increases RCC panel damage tolerance by adding a flow restrictor to limit
allowable plume flow to 50% across the flow restrictor, Also adds protection
to the exposed lower 2" of the WLE spar to protect against hot gas sneak
flow convective heating conditions in the event of a 0.25" hole in the lower
RCC surface.

Panels 5-22 are complete, 1-4 left to be worked

19763 Lower WLE Carrier Panel Horse Collar Gap Filler Redesign

Redesigns the lower WLE access carrier panel horse collar gap fillers with
an enhanced design with additional sleeving

Damage to the lower access carrier panel tile could allow hot gases into the
WLE cavity - redesign is expected to increase heating contingency margins
In the event of a partial carrier panel tile loss.

Panels 5-22 are complete, 1-4 left to be worked

(F;mm SPafeddS USA
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STS-116 OV-103 Flt 33— Opportunity Mods

23227

19546

Connector Saver (ME414-0630) Redesign

Connector savers have been found in the fleet with incorrect interfacial
seal and retention force too low to insure proper locking following
installation. Remaining implementation locations for this mod include
OMS Pod interface and Ku-Band (T-0 and ET Umbilical Monoball
locations implemented during S15-114 flow).

Connector Saver mod approved to provide proper interfacial seal and
wavy washer engagement retention force to reduce risk of inadvertent
demate during use

Hub Tile Modification

Replaces 2 tiles in the inboard elevon area with a single more robust
tile. Previous design could lead to installation errors which could result

in loss of tile in flight.

Tile is difficult to bond due to complex design. New tile allows a Bond
Verification (BV) check to be done on the newly installed tile (BY could
not be done on previous design) This is the only Crit 1 Tile on lower
surface that cannot be BV'd

(’;__mm
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STS-116 OV-103 Flt 33— Opportunity Mods

Hub Tile (Cont.)

HINGE POINTHUE TILE

APPROXIMATELY 50 TILE ARE LOCATED ON ELEVON SIDEWALL
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STS-116 OV-103 Flt 33— Opportunity Mods

Hub Tile (Cont.)

Hub Tile

Adjacent Tile

RIGHT HAND SHOWN

Up
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STS-116 OV-103 FIt 33 — (Opportunity Mods)

17177 ODS Vestibule Airduct Strap Deletion

Eliminates an air duct velcro retention strap from the ODS vestibule duct
which is no longer used or required.

Strap was previously utilized for attaching the duct end in the ODS vestibule
to provide some mixing of air with 1SS and has been replaced with an
improved |ISS air circulation system (halo by-pass ducting configuration)

New configuration uses a T-handle clamp to attach the end of this duct to
an ISS duct, therefore, the velcro strap is not needed for duct securing

23463 Increase Torque on Window 7 Fasteners To Class 2 (Info Only)

Increases torque on overhead window 7 installation fasteners to preclude
concern for window joint and seal gapping based on updated stress
analysis

Fasteners were brought up to the class 2 torque range by MR during the
flight 32 flow — mod paper update only.

Mod was baselined for OV-103 flight 33 at 4/28/06 noon PRCB (ref
S060900F)

( ~BOEHN SPafeddS USA
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STS-116 OV-103 FIt 33 — (Opportunity Mods)

* 19755 MPM Pyro Guillotine Cover Mod To Eliminate Interference

Trims the OBSS and RMS Manipulator Positioning Mechanism (MPM)
shoulder mechanism assembly guillotine cover and cover bracket and re-
locates the bracket nutplate to eliminate interference with cover attach
screw and MPM deploy stop. Worked by MR during flight 32 flow — mod

paper update only

{ ~BBCIND OPafelds USA
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SPACE SHUTTLE PROGRAM
Orbiter Project Office

HASA Johrson ﬂll“ o L e, H'ﬂlﬂ& Tewat

&

STS-116 LSFR
Flight Crew Equipment (FCE) and Govemment Fumished
Equipment (GFE])

Present

“Bruce W. Sauser

" May 22, 2006 | rue 1

- At this time we show no hardware certification issues in support of

STS-116.

- Waiting on KSC need dates and then will partner the dates between

JSC and KSC.

» Anticipate no issues with meeting hardware need dates.

96 of 115



Extravehicular STS-116 EVA Tools Status — STS-116 ALSFR

Af?rivj.j.:

f}_ﬁiﬁ?

* No Starboard TSA

* Port Slidewire
— Slidewire installation — Tech Order: MO72-544700-016
* |ncorporation of new forward thermal cushion

* Safety Tether Routing
— Tether Reel Box installation — Tech Order: M072-661618-002
— Safety Tether Routing to Slidewire — Tech Order: M072-661618-015

**Indicates change from ALSRR on 5/11/06

299 of 115
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STS-116
ISS - 12A.1 P5, SPACEHAB, ICC
LAUNCH SITE FLOW REVIEW

PAYLOAD CARGO ENGINEERING STATUS

MICHAEL EARIDO
281.212.6072
06-22-2006

—— USA
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STS-116 LSFR

ENGINEERING FLIGHT PRODUCT STATUS

DRAWING NO.  TITLE REV EO
+ V072-200195 MECSLSI G GO1
+ VAT2-200195 CARGO ARRANGEMENT DRAWING F FO1
+ VD72-200195 AVIONICS INTERFACE DIAGRAM  C co1
+ VS72-200195 INTEGRATED AVIONICS SCHEMATICC co1

VS70-540374 RETENTION SCHEMATIC DIAGRAM B BO1

OPEN WORK
* AAAFRED-VEHICLE SWAP

ISSUES/CONCERNS
* NONE

RELEASED

06-01-2006
05-30-2006
06-01-2006
06-01-2006
07-12-2005

06-02-2006A

o A0 0= IF B e

101 of 115
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STS-116 LSFR

PAYLOAD ICDs/PIRNs

ALL PAYLOAD-UNIQUE ICDS ARE BASELINED

PIRNS THAT IMPACT FLIGHT PRODUCTS

PIRN # ICD/PAYLOAD
AD3174 ICD-A-21504-ICC

AD5228 ICD-A-21504-P5

ISSUES/CONCERNS
+ NONE

TITLE
UPDATE SEC. 3 MECHANICAL FIGURES

UPDATE PER 04-04-06 CAD AND
EVA/SRMS/SSRMS FIGURES

ECD
06-29-06

07-17-06

o A0 0= IF B e

102 of 115
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STS-116 LSFR

OMRSD

THE OMRSD FILE Il VOL. 2 POSTMATE AND FILE Il VOL. 4 POST- MATE FILES ARE PREVIOUSLY
BASELINED AND THE UPDATES FOR THE FILES WILL BE DELIVERED AS FOLLOWS:

PAYLOAD OMRS (FILE Il. VOL. 2 POST MATE) -OPEN WORK ECD

- OMRS P1426 SPACEHAB UPDATES ~-WATER LOOP CHECKOUT 07/12/2006
PAYLOAD OMRS (FILE Il VOL.4 —PRE MATE) - OPEN WORK ECD

. $TS-116 MISSION UNIQUE LIST (S07MUL.844) UPDATES 07/14/2006
+  STS-116 FILE Il MUL (S07MUL.845) UPDATES 07/14/2006
+  STS-116 ADJACENT BENT PIN TEST (S0712A.954) UPDATES 07/14/2006
ISSUES/CONCERNS

. NONE

TGHR STATUS

OPEN WORK ECD
+ CUSTOMER SUBMITTAL (L-4) 08/14/2006

- RELEASE FOR REVIEW (L-3) 09/14/2006
. BASELINE (L-2) 10/16/2006
ISSUES/CONCERNS

* NONE

T 103 of 115 USA
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STS-116 LSFR

ANNEX 1 OPEN WORK

o A0 0= IF B e

ITS-P5 -NSTS 21504- A01 CUSTOMER CR CR

SUBMITTAL RELEASE BASELINE
* INTERIM WEIGHT UPDATE (L-4) 07/24/2006 07/31/2006 08/14/2006
»  FINAL WEIGHT SUEMITTAL (L-1) 10/30/2006 11/06/2006 11/14/2006
ICC —NSTS 21448 — AD1
* INTERIM WEIGHT SUBMITTAL (L-4) 07/24/2006 07/31/2006 08/14/2006
*  FINAL WEIGHT SUBMITTAL (L-1) 10/30/2006 11/06/2006 11/14/2006
SPACEHAB —NSTS 21426 —A01
* INTERIM WEIGHT SUBMITTAL (L-4) 07/24/2006 07/31/2006 08/14/2006
*  FINAL WEIGHT SUBMITTAL (L-1) 10/30/2006 11/06/2006 11/14/2006
ISSUES/CONCERNS
* NONE

104.f 115 USA
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STS-116 LSFR

HARDWARE

DELIVERY
* ALL HARDWARE DELIVERED

CERTIFICATION
L]
7/28/2006

ATION DOCUMENTATION UPDATES REQUIRED TO REFLECT DCR FINDINGS - ECD

ISSUES/CONCERNS
SSNONE

T 105 of 115 U ) '
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ST1S-116 Launch Site Flow Review

ISS Mission 12A.1
e ITSP5 TRUSS

® SPACEHAB Single Module

e |CC
— 3 Stacks of Service Module Debris Panels
- SMDP Adapter
— STP-H2 PICO Satellite Launcher
- PFRAM

Jack Keifenheim
Mission Project Engineer

KSC ISS/Payload Processing
June 22, 2006

AL

NASA 106 of 115
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Payload Processing Milestone Summary

ISSUES and CONCERNS

® Aggressive pad schedule from payload arrival through
closing P/L bay doors prior to Thanksgiving.

The KSC STS-116 ISS/Payload Processing Team is ready
to process the 12A.1 Mission payload complement.

AL

MNASA 107 of 115
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Payload Processing Milestones

PRE-SHUTTLE PLANNED INTEGRATION ACTIVITIES

Space Station Processing Facility
® ITS P5

- Final P53 Assembly & Integration onh-going through
- PS5 Closeouts
- Final P5 Wt & CG and Transfer to Canister

® |CC delivery to SSPF
- |CC transfer to Canister

® SPACEHAB Module delivery to SSPF
- SPACEHAB Module transfer to Canister

@ 108 of 115
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10-31-06

10-23-06
10-25-06
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Payload Processing Milestones

SHUTTLE PLANNED INTEGRATION ACTIVITIES

Orbiter Processing Facility

e APCU IVT 08-29-06 (U/R)
® |nstall ICC-KYA 09-28-06 (U/R)
PAD

® PAYLOAD TRANSFER TO PAD 11-13-06

® PAYLOAD INSTALLED INTO ORBITER 11-17-06

e SPACEHAB MODULE ORBITER IVT Start (2 days) 11-21-06

® SPACEHAB EARLY STOW (MVAK) 12-04-06

e SPACEHAB LATE STOW (MVAK) Start 12-12-06

® LAUNCH (N.E.T.) 12-14-06

JF, KENHEDY SPALE CENTER



BACKUP

51 =116 LSFR
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CONFIGURATION / Facilities

OV-103: Flight 33

OMS Pods: LP0O1/RP0O3
ET: 123

SRB: Bl —-128

SSME: 2050 (#1), 2054 (#2), 2058 (#3)
Payload: Spacehab
Flight Software: OI-30
Firing Room: 3

OPF Bay: 3

MLP: 1

VAB High Bay: 3

Pad: B

STE116 L5FR
i F. REMNHEDY SPACE CEHTER




DEFERED WORK SUMMARY

As Of 6/15/06

e Orbiter OV-103 flight 33

e Planned Work 52
e Future Work

e [otal
e OMS pod

e Planned Work
¢ Future Work

e [otal
e TPS

e Planned Work (WADS)
e Future Flight
e [otal

STE116 L5FR
i F. REMNHEDY SPACE CEHTER
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