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STS-116 Integrated Launch Site Flow 
Review   

  

  

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 
MP24 
PHB2 

MO3/USA-PI 

USAFSW 

MV5 

USA-PI 

UB-1 
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SPACE SHUTTLE PROGRAM 
Space Shuttle KSC Integration Office NASA Kennedy Space Center, Flovida 
  

STS-116 Integrated Launch Site Flow [""sreaKetnk | 

  

    
  

Review owe 06-2206 | 
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* 

* SSP ICD Changes (IRNs) No Issues 

* SSP LCC Changes (LCNs) No Issues 

* SSP OMRS Changes (RCNs) No Issues* 

3 of 115 

* Backup material included
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Tene 
G. KATNIK 

STS-116 LAUNCH SITE FLOW REVIEW mae 
JUNE 22, 2006 

LAUNCH ORBIT 

12/14/06 NET 
39B/MLPt oe eee 
CREWSIZES+1UPI6+1DOWN Te eeaTioN 
eiIENK DURATION: 114(1}+2 DAYS 

ov-103 (33) LPO1:RPO3 CONSUMABLES 

ET-123 CRYO TANK SETS 5 (FULL) 
B28 GN2 TANKS 6 (FULL) 
RSRM.95 FWD RCS. 1912# (2446# FULL) PROPOSED: (1) 2060 (2) 2084 (3) 2088 AFT RCS 49708 (FULL) 01-30 oms 240318 
RMS,ODS,0BSS 

PAYLOAD EANDING: 
ISS12A14TS 18S 12A.4 ne I ekeOus 
PS, SPACEHAB RAMBO 
SM, ICC(WISTP- MAUI Beara MORON SISTHES) 
H2 UTILIZATION 
PIL) 

FDRD UPDATE REQUIRED TO MANIFEST SSME’S 
4 of 115



  

  

  

    
  

srace SHUTTLE PROGRAM 
ace Shuttle KSC Integration Office Space Shute Kec 

Present 
G. KATNIK: 

STS-116 LAUNCH SITE FLOW REVIEW tee 
JUNE 22, 2006 

PERFORMANCE MARGIN 

SIMULATION MARGIN (SPLAF116) +3140 

MEI CHANGES SINCE SIMULATION 
PAYLOAD +400 

+ ORBITER 433 
+ CREW COMPARTMENT 400 
+ MPS 434 
+ ROUND OFF DEVIATION a 

TOTAL WEIGHT CHANGES 466 66 
OTHER PERFORMANCE PROJECTIONS 

+ PROTECTION FOR DOL DISPERSIONS 700 

+ PARTIAL PROJ FOR MPS BDGT 20 
+ SRB M/P UPDATES 128 

+ ISP/THST FOR GEN BLKII @ 104.5% +111 

+ PROJ TO 5 MIN WINDOWFROM INPLANE 600 

+ PERFORMANCE CHANGES ADJUSTMENT —t4 

CURRENT BASELINED APM (06/1306) +1741 

IPT PROJECTED CHANGES 555, 
PROJ APM WIIPT CHANGES +1186 

PROJ ISP/THRUST FOR ENGINE SET 2050/2054/2058 22 
PROJ APM +1057, 

VOLUME Ill: ASCENT PERFORMANCE MANAGER'S RESERVE GUIDELINE AT LSFR IS 400 LBS
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STS-116 LAUNCH SITE FLOW REVIEW nee 
JUNE 22, 2006     

  

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

  

TOUCHDOWN MACH 3.5 

NOMINAL, 226187 (233000) 1078.3 (1075.7) 

RTLS 238512 (245000) 1078.4 (107.2) 

TAL 236179 (244000) 1077.8 (1077.2) 

AOA 233851 (242000) 1076.9 (1078.7) 

CONT RTRN 230562 (233000) 1078.3 (1078.7) 

NOTE: RTLS 25 SEC FRCS DUMP 
TAL 65 SEC FRCS DUMP 
2237 LBS, AFT FUS BALLAST 

ESTIMATES BASED ON TDDP OCFDF116 AND°MUBIFIED FOR WEIGHT CHANGES THRU 06/13/06,
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STS-116 Launch Site Flow Review owe 9608-2008 | 4 

  

    
  

* 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 Zz 

Nominal - Orbiter c.g. 225592 1112.3 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.g. 230107 1112.7 07 374.6 

(SCA c.g.) (1408.5) (wa) (517.1) 
(No Fluids Off-Loaded, No Payload Bay Opening) 

TAL - Orbiter c.g. 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) 

  

Tof 115 

X c.g, Limits (Orbiter Coordinates) Z c.g. Limits (Orbiter Coordinates) 
Nominal = 1060.0 T01116.0 Nominal = 360.0 TO 380.0 
AOA = 1060.0 T01116.0 AOA = 360.0 TO 380.0 
TAL 1060.0 T01124.8 TAL 360.0 TO 380.0
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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 

  

¢ itil Pabe'S USA 
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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 

a 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 

  

Gscane twaptis USA 
6.2206 ated Soe Aten



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 

(IS) M0O72-341828-027 External Airlock Inst (Model MV0828A) 

(WAS) M072-341828-024 

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

  

Gscane tapsis USA 
6.2206 ated Soe Aten



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 Xo911 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 
  

Gscane taptts USA 
6.2206 ated Soe Aten



TPS / Structures Requirements 
  

Following were assessed for implementation into the STS-116 flow: 

* In Flight Tile / Blanket Damage 

* Deferred WADs 

* Lockbolts 

* Gap fillers 

— 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 1-4 

— Hub Tile 

  

  

Gace 

62206 
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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) 

  

Gscane sapsis USA 
6.2206 ated Soe Aten



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 

— Requirement is to r & r on a best effort over the life of the program 

—- Goal is to accomplish ~ 5,500 over the life of the program 

41. Zone 2A 

2s 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 

  

Gscane tbapnts USA 
6.2206 ated Soe Aten
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J6116A Ames Gap Filler 

    

    

    
     

Replacement 

  

    

  
  

0835 Yo 60       

  
  

0835 Yo 60 
      

  
  

  

  

0928 
      ¢ 2A/2B Area    

    + 2B’ - Area inred 
  + Estimate 2,000 g/f's 

  boundary 

+ Estimate 3 S00Sase 
    18 of 115



New Requirements Since LSRR 
  

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

* Planis tor &rGPC #5 BBU during STS-116 

* Will be worked per Chit 

MPS 750 psi Check Valve X-ray 

* 3check 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 

  

Gace teajets USA 
6.2206 ated Soe Aten



Extravehicular 
Activity 
Office 

EVA Status 

STS-116/12A.1 

Delta Launch Site Flow Review 

XAlJohn Raines 

Johnson Space Center 

June 8, 2006 

20 of 115 
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Extravehicular STS-116 EVA Tools Status —- STS-116 ALSFR 

      

  

* No PFR Sill Stack 

* Bulkhead PFR, SED33105308-307 

— Bulkhead PFR installation - Tech Order: M072-661568-029 

* Port TSA (Lightweight) 

— “Port LWTSA installation —- Tech Order: M072-660850-005 

+ This is to clarify rigging instructions 

+ Next revision of ESEL will reflect this change 

— Port LWTSA Tools installation - Tech Order: MO72-660853-002 

+ No Tile Repair Kit 

+ First flight of this dash number is on STS-121 

“Indicates change from ALSRR on 5/11/06 

24 of 115 
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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 0f 115 

SSME -1 
Pratt & Whitney



STS-116 Launch Site Flow Review 
SSME Allocations / Locations 

  

  

RECOMMEND BASELINING 
ENGINE ASSIGNMENTS IN FDRD 

  

      
          SSME -2 =i Pratt & Whitney Pratt & Whitney Rocketdyne, Inc. ums manos Samy



  

STS-116 Launch Site Flow Review 
SSME Planned Modifications 
  

+ Work authorized by Shuttle Project Action Request (SPAR) or Level ll Change Request (CR) 
  

  

                  

Pratt & Whitney Rocketdyne, Inc 

EcP | KitNo Description Weight | SPARNo./ | Engine Status 
Impact_| CR No. 

1379 |2R091522-10 MFV Install +0LB |me-0208R02 | 2050 Complete 

1414 |2R091543-10 | HPFTP Mass Prop +0LB |ME-0208R08 | 2050 Complete 

1431 |2R091545-10/ LAI Redesign +0LB |ME-0208R17 | 2050 Complete 

1439 |2R091548-10 | HPFTP 1-Piece Sensor | +0LB |ME-0208R22 | 2050 Complete 

1440R2|2R091544-10| Frac Crit Bolts +0LB |ME-0208R22 | 2050 Complete 

1473 |2R091567-10] incorp-19 Controller | +0LB |ME-0208R19 | 2050 Complete 

1477 | 2R091569-10) LAI Covers 40LB |ME-0208R21 | 2050 In-Work 
ME-0217 RO | 2054 In-Work 

1491 | 2R091576-10| Clamping Fasteners | +0LB |ME-0208R23 | 2050 Complete 

1507 | 2R091599-10| LAI Tape Reqts +0LB |ME-0217R02 | 2054 In-Work 
24of 115 _|ME-0219 B 2058 In-Work 
‘SSME-3 Pratt & Whitney



  

   STS-116 Launch Site Flow Reviey 
Rocketdyne Action Requests (RAR) 

  

KL0-1480_ | Inspect HPFTP Speed Sensor RTV/LAL ME-0208 8 Complete 
  

KLO-1481 | Inspect LPFTP Kevlar Insulation ME-0208 RO Complete 
  

REOHRE: LOX Posts 
Uttrasonically Inspect Main Injector Row 13 ME-0208 Roa Complete 
  

Inspect LPOTP Inducer for 
KLO-41490 | ripplesiwaviness, ME-0208 Ro4 Complete 
  

KL0-1492 | Allocate LPOTP. Complete 
  

Borescope Inspect Nozzle Aft Manifolds. 
KL0-1494 une 4028, curt insted on E2060, wns insta 

E2008 atime otinapection) 
ME-0205 ROB Complete 

  

KLO-1496 | intertace Areas (ponyfoot) 
Borescope Inspect Nozzle Heat Shield Ring ME-0208 ROS Complete 
  

Inspect LPFTP &LPOTP Inlet Areas 
HEOAS (BSTRA FOD issue). 

ME-0208 ROS Complete 
  

KLO-1499 | Borescope Inspect Nozzle Mixer Bow, 

Pratt & Whitney Rocketdyne, Inc. 

25 0f 115, 
SSME -4 

ME-0208 ROT Complete   Pratt & Whitney



    

    
STS-116 Launch Site Flow Review 

Rocketdyne Action Requests (RAR) 

  

KLO-1800 Borescope Inspect Fuel Prebumner Manifold ME-0208 ROT Complete 
  

KLO-1503 Baseline OMRSD 10-Start Leak Checks and 
LPFTP Disc Duct Ovality Checks ME-0208 RO9 TBD 
  

KLOAS11 Photograph HPFTP LAI ME-0208 ROQ Complete 
  

KL0-1513 Remove HPOTP & Ship to West Paim Beach $06087P Complete 
  

KLO4514 Remove LPFTP Discharge Duct 5060878L Complete 
  

KLO-4515 Remove Controller & Ship to Honeywell 80718075 Complete 
  

KL0-1820 Inspect POG O Accumulator Lines. ME-0208 R11 Complete 
  

KLO-41526 
KLO-1526R1 X-Ray Nozzle (Braze Void issue). ME-0208 R12, 

ME-0208 R15 Complete 
  

KLO-1531 

Pratt & Whitney Rocketdyne, Inc. 

Inspect Bolts at Joints N2.4, NB, N9, & O7.1 

26 of 115 
SSME -5 

ME-0208 R13. Complete   Pratt & Whitney



a ean STS-116 Launch Site Flow Review 
Rocketdyne Action Requests (RAR) 

KLO-1836 | Borescope Inspect LPOTP Disc Ducts 
KLO-1596R1_| (weld issue) MESDANE RI | Coin 
  

KLO-41837 | Weigh Engines. ME.0208 R16 [TBD 
  

KL0-1843 J Inspect Gimbal Bushings. so60983P — | Complete 

KLO-1884 | Inspect HPFTP Turbine Bellows Outer Heatshield 
&H-Ring (post STS-114), Complete 

Dye Penetrant inspect HPF TP Speed Sensor 
(post STS-114) 

Pasa ferro [SS [oor] 

KLO-1562 Fit Check LAI Boots on Fuel Systern Ducts. 2050 ME-0208 R24. [Complete 

SME -6 Pratt & Whitney 
Pratt & Whitney Rocketdyne, Inc. usm manos Sony 

  

KL0-1552 ME-02178 — | Complete 

  

   



KSC Launch and Landing Project 

STS-116 

Launch Site Flow Review 

June 22, 2006  



Multi Flow 

S. Stilson  



Vehicle/TPS Manpower Allocation Priority 
Ed 

  

  

    
  

  

                                           



Introduction 
SS 

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 

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)  



Introduction 

e To meet the schedule challenge and provide flexibility 

e Forecasted tech demand for all three vehicles 

* 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 

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  



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  



Significant Processing Deltas 
(Vehicle) 

ee 

110 Day Processing Flow 

Shifting Is Based on 7/3's 

© Overtime Required to Achieve Manifest Resources Allocation 

‘* No Contingency Days in Flow 

RMS Swap 

OBSS Removal / Installation 

Tin Whiskers LRU's 

RJD LRU'S R/R 

Requirements Added From LSRR 

Critical Path Issues Will Drive OPF Duration  



Significant Processing Deltas 
(TPS) 

aT 
e 110 Day Processing Flow 

© Shifting Is Based on 7/3's 

© Overtime Required to Achieve Manifest Resources Allocation 

* No 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 

¢ Critical Path Issues Will Drive OPF Duration  



Modification Work Summary 

Proposed 

MCR-19755, 
MCR-19824 

MCR-19849 
MCR-19476 
MCR-XXXX 

Tech Order Added 

RMS MPM Over Center Stops 

MPM X0911 Pedestal Insulation Cover Flush 
Head Fasteners 
Seat 7 Recumbent Rail Assy. Configuration 
Improve MLG Wheel & Tire Assembly 
MPM Guillotine Fastener Changeout 

e \070-200195-003/004 MECSLSI- External Airlock Bracket 
Mounting Fastener (washer) Installation  



Modification Work Summary 

Potential/Opportunity 

MCR-19743_ BRI-18 Tile MLGD (attrition, no authorization required) 
MCR-19546 HUB 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  



J5765 

J5881 

J5883 

J5884 

J5885 

J5897 

J5919B 

J5925 

J5930B 

J5959   
Chits Work Summary 

WSB 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 

J5988, SRMS Wireless Strain Gauge 

Instrumentation System (wscis) 
JS991A 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/R 
date 

J6110 WSB PGME/Water Loading for STS-116 

J6111 Hydraulic TVC Isolation Valve Bay Clear 

X-Rays 

J6112 Removal of OV-103 Window Thermal 

Teena Pane 1 thru 6 and Replace 

   



J6115 

Chits Work Summary 

Blanket Stitching Closeout Blanket 

JXXXX Blanket Stitching Acreage Blankets 

J6116 

J6117 

J6118 

J6119 

J6120 

J6121 

J6122 

J6109 

AMES Gap Filler Replacements 

Inspection of Putty Repairs for 
Potential Loss 

External Tank (ET) Door Paint Stripe 

ET Door Cavity Screed Evaluation 

Post Flight Damage 3-D Acquisition 

MMod Inspection 

RCC Thermography Inspection 

Radiometer at RCC 9 Location 

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 

Chits Work Summary 

J5994R1 Pyro Checkout 

J5987 

J5980A 

J5831A 

JSXXXXK 

SXXXK 

JSXXXX 

JSXXXX 

WLE Characterization Test 

OBSS Test Requirement 

BCI Photos 

File IX Requirement 

NLG IML Thermal Barrier 

Gap 

Additional GPS #5 BBU 

MPS Check Valve X-Ray 

Need Chit/RCN 0v17063 

Need Chit if Micro Tau is r&r’d 

Need Chit/RCN 0v17026/9 

Need Chit/RCN 

Need Chit Post Landing 

Need Chit/Mod 

Need Chit 

Need Chit  



  

  

  
  

        

  

  

  

  
  

STUDY ONLY] NON-CONCUR 
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Issues and Concerns 

+ 7/3’'s Shifting - No Contingency 

+ Work Content Growth 

e IFA'S 

e IPR'S 

File IX Requirements 

In-flight TPS Damage 

Additional Chits And Mods 

Minimum Gap Concerns. 
OV-103 Chin Panel 

* Data Analysis from Inspections 

¢ Requirements added from LSRR 

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



Issues and Concerns (conta) 

MLGD “Seal Rework” 

¢ MLGD “BRI Tile” Mod Conflict- Potential Seal “ MR “ Criteria 
Iw 

117 Tile Cavities Allocated 

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

« Forecast = 108 Cavities Not Including BRI/lock Bolts/Corrosion 

« Potentials could drive and additional 59 removals 

Tin Whiskers Box R/R Could result in Coldplate Damage / Removal 

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

Hurricane Season 

DFRC Landing  



Projected Tile Removals 

Deferred Tile/ Fib For 1 Flight (Minimum) 23 

Less Carrier Panel Tile (Shaved Fit 32) 

Tile Estimate Of In-flight Tile Damage 60 

Resulting In Tile Removal/ Replacement 

Operational Damage 12 

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  



Potential Additional TPS 
Requirements 

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/FRSI) 24 

Window R/R May Result In Tile Damage 6 

© 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 Rework) 
Potential Additions 
Projected / Potential Tile Cavities 

Planned  



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/OV-103 OPF 
rogram ctivity/Remarks 

Milestone 

STS-116 OPF Overall am Rollout: 11/08/06; Working 7/3's 

Critical Path/Issues Milestone 

Orbiter OPF Processing Extensive every flow requirements/additional work 
being incorporated by Chits/RCN 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 
(3 RUD's, 2 ASA’s, 2 ATVC’s) 

Potential Significant Growth! 
  

One Flight Deferrals UR Potential PRT fallout 
  

Work Content Growth UR IFA’s/IPR's/File IX/post flight inspections/ 
additional Chits/Mods            



KSC Milestone Interface Chart 
STS-116 KSC Milestone Interface Chart." °° GES PHEN Hea] 
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STS-116 Integrated Launch Site Flow 
Review   

  

  

Backup Material 

FRWG Presentation (With Minor Changes) 
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SPACE SHUTTLE PROGRAM 
Space Shuttle KSC Integration Office NASA Kenwedy Space Center, Fonda S 
  

STS-116 Integrated Launch Site Flow 
Review 

  

  

Present Greg Katnik 

vue 06-2206 | 
  

SSP System Drawings 

The Drawings Baseline Was Released By PRCB S115116 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) 
* SGD32104439-304 (Rev. E01) Crew Compartment Configuration (Rel. 05-12-06) 

-302 Descent 

* V070-000001-003 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 Mission 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 
Space Shuttle KSC Integration Office NASA Kenwedy Space Center, Fonda 

  

STS-116 Integrated Launch Site Flow [""sreaKetnk | 
Review owe 06.22.06 | 

  

    
  

SSP System Drawings - Cont'd 

Ferry Configuration 

* vo72-000001-256 (Rev. UM01) Space Shuttle System Drawing (Rel. 04-21-06) 
* V072-200195-004 (Rev. G01) Mission Equipment Cargo Support (Rel. 06-01-06) 
* $GD321004439-001 (Rev. E01) Crew Compartment Configuration (Rel. 05-12-06) 
* Vo72-300055-024 (Rev. BK01) Ferry Flight Configuration (Rel. 01-09-06) 

SCA 905 
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SPACE SHUTTLE PROGRAM 
Space Shuttle KSC Integration Office NASA Kennedy Space Center, Flovida 
  

STS-116 Integrated Launch Site Flow [""sreaKetnk | 
Review owe 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 
Space Shuttle KSC Integration Office NASA Kennedy Space Center, Flovida 
  

STS-116 Integrated Launch Site Flow [""sreaKetnk | 
Review owe 06.22.06 | 

  

    
  

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 KSC integration Office NASA Keedy Space Cente, Fla 
SPACE SHUTTLE PROGRAM 

SS 
  

  

  

      

STS-116 Launch Site Flow Review SMK-SIO/ A. Swift 

“06-22-06 |" 4 

Mandatory RCNs: 

017063, V55—PIC BITE CIRCUITRY EFFECT 06/26/06 Daily 
0v17029 V74— OBSS SENSOR REQUIREMENTS 06/26/06 OSB Daily 
017026 V54—OBSS SP2 INSTRUMENTATION ROMTS 06/30/06 ORB 

Non-Mandatory Value Added RCNs: 

KVv16732 58 - RUDDER SPEED BRAKE SHAFT ASSY 06/26/06 Daily 
0816982 $00 —MPS LH2 &L02 LEVEL SENOR 06/27/06 SICB 
KV16980R1 05 — MULTI UPDATES PRELIM 
0v16951 V41 — POINT SENSOR SYSTEM WE 06/27/06 SICB 
0V16914R2 \v30 ~RCM PHASE Ill AFT FUSE/THRUST 06/26/06 OSB Daily 
KS16841R1 $00 - ORB/ET UMB PLATE GAP PURGE 06/23/06 ORB 
OV16801R1 V58 — FIG V58A.C0.040 WSB GN2 TANK GRND PRELIM 
0V17009 30 - CORROSION SAMPLING - GEN REQ PRELIM 
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ics REPT. 4650-1 ‘SSP SWOURY HCO ITEMS — PRCBD MoD EASE LINE STS-0116 ET PAGE Wo, 

  

  

TECPSMER/ RIT SEQUENCE RON TIME 08:31 DATE 06/07/2006 
svat Tren/xrT MumeR sto pace R10 

cR/Ece SETE ""TeTI MOMBER ETSI NO, DESCRIPTION / GRVERAL RENARIS aor ATE Pur 

ur IF CAIB RECOMIMIDATION 32-1 FOR ET THERRAL PROTECTICN 2005-06-10 
SYSTEN MODIFICATION. 

mo 
rren/xrt some Pace pao 

    TTeTr MUMEER DESCRIPTION / GMUERAL RENARES aor xe ror 
19760 PLND TCTING6I976OREF O0G2 O00 RECUMBENT SEAT KIT (R5K) SEAT 8 RAIL ASSY ALIGHT seor? m0 
      

ase ADDED PER VO6S-660002 NEW/PRIDING VERIFICATION. POTENTIAL 2008-05-13 «G33. 
tar Reoe 

svat TrewerT wmeR sto Pree RIO mcR/Ece SITE TCT NUMBER EIGUNO, DESCRIPTION / OMVERAL REMARKS oT ATE rut 
  

  

lov 35538 (0028 009 Ons Pop ACCESS nooR MiSPECTION ons-o0n 48 =e 

023227 DETR ¥S96-490023-002 0011 000 MODIFICATION KIT ~ CRMMECTOR PROTECTOR REDESIGN cer HSC Nor REQUIRED ADDED BY EDS I/F ¢ 509-430013 401. OOTAIN PARTS F ROM VETO a   995153. DEF’D FON STS-i2i, 4/21/06 DAILY 

    rrew/ert wumeR 510 Pace R10 TTCTE MOMBER EIS HO. DESCRIPTION / GRIERAL FEMARISS aonare rut 
ase (0405 000 RODAL IMPULSE GROUND TEST TO DETERMINE FLELINE CHARACTERIST GRD-0Os6 RS MAND 

aera 0105 000 VIDOR NDE MISPECTION < BASELINING OF ROC CHIN PANEL ope-o0er:7 = ma 
SPAR ASSERBLIES AND OV-108 HOSE CAP Boosts = 20. 

aura ass01a 0103 000 LOVER LESS ACCESS CARRIER PANEL POST FLT TORQUE CK VERIF ORD-OO7SRIO. AND 
se SPAR Boosos-05 = an. 

se SPaR 2006-06-05 033 
aura assess 0103 000 SAMS VIRELESS STRAIN GAUGE DVSTRUNMITATION SYSTEM (WSGIS) ORB-OO7S 708 MAND we SPAR” CHIT 959064 SUPPLERTS $908 TOR ADD'L FAS WORK Boos-as-31 O33 
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19618 

sass 

ncr/ece 

  

‘08606 

‘009820 

ose 

arp we 
apep 
ase 

conr 
we 

  

36087 

rerivieiss.0ner 
NOT RECOTRED 

‘vK70-340029-001 

023463 

rre/ert womere 
"Terr NURBER 

NOT RECOTRED 

945-775008-001 
NOT RECOTRED 
o45-773019-001 

ro45-774020-001 
NOT REGOTRED 

rren/ert wom 

B70ncPS769R000 

0103 000 Sean 
0103 000 

0103 001 

0103 000 

smo 1a No. 

001 000 

00: 000 

001 000) 

3128 000, 

IRPECTION POOH ASSENBLY (IBA) POST FLIGHT nisPECTICH 

UIRE TRAY RISER REMOVAL, 
ADDED BY EDS I/F. SBQUEG ISSUES U/MCR’S 29167 , 19653, 2azes © 23276 
WIRE TRAY RISER REMOVAL, "00 HOT 
ADDED PER MCR BAS1C/ 00 COOE 15 "TROY. TO ROUSE REMAINDER ‘OF voRk, REF! SEO.0 
{INCREASE TORQUE of UMDOW #7 TO CLASS IT ADDED PERC. MARTIN REQUEST 

Pm 

DESCRIPTION / GRVERAL RENARES 
PROVIDE FLEX DUCT VITH TNPROVED RAT’L — KEVLAR ROBBER BASE ADDED PER V727~634006 405, (NOTE: MOVED OUT OF STS 107 FER 
De AZAMA’S REPORT) (RENADIFTD FRE STS-116) 
‘SPACEMAD VIRE HARNESS ASsY AobED PER Veas~77095@ NEW 
Aoo‘L KARDUARE TO SUPPORT Onss/155 INTEGRATION 
ADDED PER VeAs—775976 NEL MOVED FRCH 116 70 321 PER 

oo xrT stp - xz uIRIG 
ADDED By EDS 1/F 6 VOAS-774979 NEW. MOD CODE CHGD FRON Gio 

DESCRIPTION / GRUERAL RENARIS 
Sim AFT SEGMENT STIFFOWER RING FOAN APPLICATION TTT 

{IMC OF AFPROVED SPB MIG TO MODIFY AFT HSM SUPPORT TPS CLOSE 
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one-0075807 2006-08-26 
suisaric 
2005-03-08 

suisisic 

susie 2006-05-02 

ao ATE 
nor RED 

not RED 

Not REQD 

not RED 

Pace 

‘si70008m 
2008-06-30 
soso 
2006-05-20 

2006-03-27 
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Pato 
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Item Authority 
47 sos2a10a, 

53 528A 

101 sa7e872 

327 SinsttaVRS 

328 siISItEWRt 

Date 
ona 

oar 

11981 

03705 

705 

Prepared by. Jett McRoberts 
USA CMEVAS. 
961-2505 

ACTIVE WAVERS FOR 
‘V-103 (STS-116\ 

  

Wilver Desctpton Efiecthay 
FlywthFRS! instead of te (0v-103, Fight 12 &.subs 

(ight by ght evaluation) 

‘Alows species fights oy with intern TPS repar afer each S1897,STS3,STS-0, 
mission o minimize damage to surrounding te ding fry fight STS2 tru STS.908 

Permit the modtied GPCs (AP101-S) Battery Back up Unit to ‘STS42, STS.44, TS47 and 
fy with annotated fastener improvements witout ong the LRU STS49 tru STS.999 

Part Numb 
Partial instalation of M172.784633.014 (harness installation» 0V103, Fight 31 
inrace panel- MADS #8), The MO72784553.014 Techical Order Ov. 103, Fight 32 
‘was established to incorporate the crossover bracket modfcation WAIVER for STS-121 
St cations X0863 and #0750, The dah number configuration for 
the Technical Oder was notbaselned unt January 25,2005, 
(PRCED 51151 14.2). The area was closed out before thistime 
and would cause significant impacto very configuration ofthis 
Technical Order dash number O14 
‘SEE NSTSO7700 VOLUME IV B00K2 FOR COMPLETE DETALS =~ 

Patialinstlaion of M072. 784500-004, for negated Vehicle OV103, Fight 31 
Health Montoing (VHM hamessinstallation, calls fr the mov (0v-103, Fight 32 
ofthe unused VAM hamess androutingharSware, Thisrequrement WAVER fot STS-121 
‘was manfostd ter the Bay 13 Longeron Bridge instalation was. 
Complate. With the ntlaton ofthe bridge, the removal ofthe 
IMHO Ramess sno lnger possible without the removal ofthe bige, 

  

‘77 SEE NSTS07700 VOLUME V 800K2 FOR COMPLETE DETALS 
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Wad 
OK TOREMRE 
0619546 V4.2 
RTF-1301 

  

STAYS OPEN 

Ins9.28279 
Gostaled Tech Orden 

08331904 PTL 
0EL331-4452 PTL 

6/2006



Item Authority Date 
329 SI1SIT4AM —OB6O5 

390 sistavRIS oaneos 

Prepared by. Jett McRoberts 
USA CMEVAS. 
961-2505 

ACTIVE WAVERS FOR 
‘V-103 (STS-116\ 

Wilver Description 
The folowing requirements are waived to albw OV: 103, Fight 3t 
tofly (ery) wah the folowing out-of caniguraton conditions 
1) VOT0391138.025 (laket under window 2 removed for 
fery fight) 

2) MO72-421502.002 (4d not perform acetone wipe priorto 
niersl thrusterplg assenbles- procedural omission) 

  

mount wil not be instated for   3) VO70.753110003 (cam 
fery fight) 

Efiecthay 
OV03, Fight 31 

‘7 SEE NSTSO7700 VOLUME V 800K 2 FOR COMPLETE DETALS 

The folowing requirement iewaedto alow OV-103 ofeyfrom 
DDERC to KSC with he folowing out ofcontguration condition: 
TCS blanket \070-352917-001 located t Door #44 NOT instal, 

(0V108, Fight 31 Fey Fight 

‘SEE NSTSO7700 VOLUME IV 800K2 FOR COMPLETE DETALS =~ 
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Page2 

Wad 
Ferry Flight from Oryden 

Feny Flight from Oryden 

6/2006



Item # Authority Date 
331 siistaVRIS oanBoS 

Prepared by. Jett McRoberts 
USA CMEVAS. 
961-2505 

ACTIVE WAVERS FOR 
‘V-103 (STS-116\ 

Wilver Description Etec, 
The folowing requirement iewaived to alow QV-103 ofery from (0V103, Fight 31 Ferry Fight 
DDFRC to KSC wath he folowing out ofcontguration condition 
1) Tw switches on Panel AIS wilfony without sich guards 

(PIN GO7D-700004.001, In fou of ewteh guards at we cations, 
tape was intled 

2) Eight GSE switch quardswere left installed and not removed as 
requied by Technical Oder W072710700-002 as called out 
the fey fight drawing 

3) Thveo ovich quads are nat installed on Panel for TACAN 
‘cut breakers. The procedure does nat incude the swtch 
‘uae neta 

‘777 SEE NSTS07700 VOLUME IV 800K2 FOR CONPLETE DETALS 
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Feny Fight from Dryden 
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SPACE SHUTTLE PROGRAM 
Space Shuttle Flight Operations and Integration Office absCeheon Space Cee, Mousten, Tes 

  

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 Shuttle Flight Operations and Integration Office Moe ean pce Cone RGatn Weve & 
  

  

STS-116 Flight Requirements Status 
    

Frank Richmond 
mae 6/19/06   [2 

  

» 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 Ss 
Space Shuttle Flight Operations and Integration Office Moe ean pce Cone RGatn Weve       

“ Phyllis Grounds 
STS-116/12A.1 Requirements Status Fe i —— re 

ee 6/19/06 |e 3 
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 Reqmt 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 of°SH Bench Review in August



SPACE SHUTTLE PROGRAM 
Space Shuttle Flight Operations and Integration Office abactehoon Space Cee, Noun, Tas 

  

S 
  

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

  

    

  

mae 6/19/06   [re 4 
  

: Integrated Cargo Carrier (ICC) Carrier Integration Plan (CIP.   

lendum for 5 
+ Current version avail. on PILS: CIP Basic, Change 1-25, 3-29- 

06, 
+ CRs in review: none 
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Space Shuttle Flight Operations and Integration Office abactehoon Space Cee, Noun, Tas 
SPACE SHUTTLE PROGRAM Ss 
  

STS-116/12A.1 Requirements Status-continued         61906 [te 5     

+ 4, Payload Integration Plans 

+ NSTS 21418 RMS Sideview Camera Integration Plan 
+ Current Version avail on PILS: Basic-change 3 6/28/05 

+ CR’s in Review: None 

+ NSTS 21516 Canister for All Payload Ejection/Internal Cargo 
Unit/Atmospheric Neutral Density Experiment (CAPEJANDE) 

+ 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 cgnfligts in ejection velocities.



SPACE SHUTTLE PROGRAM 
Space Shuttle Flight Operations and Integration Office abactehoon Space Cee, Noun, Tas S 
  

  

STS-116 Flight Requirements Status 
    

  

mae 6/19/06 
Phyllis Grounds 

[ems     

> 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 

Thof 115



SPACE SHUTTLE PROGRAM 
Space Shuttle Flight Operations and Integration Office abactehoon Space Cee, Noun, Tes S 
  

Launch On Need Crew Rescue 
Mission Integration Plan (MIP) Status 

  

    

  

mae 6/19/06 [rz     

+ 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 
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SPACE SHUTTLE PROGRAM 
Space Shuttle Flight Operations and Integration Office Moe ean pce Cone RGatn Weve & 
  

STS-301 Flight Requirements Document 

  

    

   

mae 6/19/06 
Frank Richmond 

  [8 
  

» 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 Ss 
   
  

  

‘Space Shuttle Flight Operations and Integration Office 

STS-301 Requirements Summary meet rank Richmond 
(Concluded) me 6/19/06 [ho       
  

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 “ 

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

  

” Hatch and Aft “D" 

> Orbiter Docking System (ODS) changes to Configuration 4 from Configuration 3 
> Install 2 Wireless Video System (WVS) Antennas at Xo = 1126 
Crew Compartment 

LIOH 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 
Tools for Rendezvous & Docking (TRAD) changes to Conf. F from Conf. A 
Install LON Mission Kit (7.0. MO72-660932)-Recumbent Seat System V
V
V
V
V
V
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STS-116/STS-301 Launch Site Flow Review 

Dan Gaskill 

Flight Software Element 

PRCB 6/22/06 

  

se rear USA STS-116 LSFR. — 
Unned Space Aance



STS-116/STS-301 LSFR (FSW) 
  

* STS-116/OV-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 |-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) 

wr USA ‘STS-116 LSFR. Togas —_—— 
Und Spo Anco 

 



STS-116/STS-301 LSFR (FSW) 
  

* STS-301/OV-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. 
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STS-116/STS-301 LSFR (FSW) Backup Charts 
  

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

— ISS42A4 
= Orbiter Interface Unit (O1U) 
~ 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 - H2 (STP-H2) 
— Improved MLG Wheel and Tire Assembly 

Station-Shuttle Power Transfer System (SSPTS) 1 
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Und Spo Anco



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 
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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 - GIC 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 929828 to include STS-116 

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

* 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 

sett USA ‘STS-16 LSFR Bhafes 15 
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BACKUP 

Mod Record and MECSLSI Updates 

Engineering, Hardware and Certification Status 

Mandatory Mods - details 

Opportunity Mods - details 
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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 

Teor TERT TIRED RECON TOCTERTTON TEER REET TAT 
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Engineering, Hardware and Certification Status 
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Engineering, Hardware and Certification Status 

  

  

  

  

  

  

    
                            

  

Gecune avapuis USA 
6.2206 ated Soe Aten



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 Fit 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 Fit 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 Xo911 
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STS-116 OV-103 FIt 33- (Attrition/Opportunity) 
  

19743 

19874 

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). 

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). 
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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 

  

Gece anop5 USA 
6.2206 ated Soe Aten



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 STS-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 (BV could 
not be done on previous design) This is the only Crit 1 Tile on lower 
surface that cannot be BV'd 
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STS-116 OV-103 FIt 33— Opportunity Mods 
  

Hub Tile (Cont.) 

         HINGE POINT/HUB TILE 

APPROXIMATELY 50 TILE ARE LOCATED ON ELEVON SIDEWALL 

Gscuns otaptss USA 
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STS-116 OV-103 FIt 33— Opportunity Mods 
  

Hub Tile (Cont.) 
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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 ISS 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) 
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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 
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SPACE SHUTTLE PROGRAM 
Orbiter Project Office NASA Jonson space cent Noten Texas 

STS-116 LSFR 
Flight Crew Equipment (FCE) and Goverment Fumished 

Equipment (GFE) 

  

"="""Bruce W. Sauser 
  

    Pa May 22, 2006 | rave 4 
  

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

      

  

¢ No Starboard TSA 

* Port Slidewire 

— Slidewire installation - Tech Order: MO72-544700-016 

+ Incorporation of new forward thermal cushion 

* Safety Tether Routing 

— Tether Reel Box installation - Tech Order: MO72-661618-002 

—- Safety Tether Routing to Slidewire —- Tech Order: MO72-661618-015 

“Indicates change from ALSRR on 5/11/06 
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STS-116 
ISS —12A.1 P5, SPACEHAB, ICC 
LAUNCH SITE FLOW REVIEW 

PAYLOAD CARGO ENGINEERING STATUS 

MICHAEL BARIDO 
281.212.6072 

06-22-2006 

  

too ot is USA



STS-116 LSFR 

ENGINEERING FLIGHT PRODUCT STATUS 

  

DRAWING NO. TITLE REV EO 
+ VO072-200195 MECSLSI G G01 

+ VA72-200195 CARGO ARRANGEMENT DRAWING F FOt 

+ VD72-200195 AVIONICSINTERFACE DIAGRAM = C. cot 

+ VS72-200195 INTEGRATED AVIONICS SCHEMATIC C cot 
VS70-540374 RETENTION SCHEMATIC DIAGRAM B Bot 

OPEN WORK 

* AAA FRED -VEHICLE SWAP 

ISSUES/CONCERNS 

* NONE 

RELEASED 
06-01-2006 

05-30-2006 

06-01-2006 

06-01-2006 

07-12-2005 

06-02-2006A 
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STS-116 LSFR 
PAYLOAD ICDs/PIRNs 

ALL PAYLOAD-UNIQUE ICDS ARE BASELINED 

PIRNS THATIMPACT FLIGHT PRODUCTS 

PIRN # ICD/PAYLOAD 

A05174 ICD-A-215041CC 

  

A05228 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 
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STS-116 LSFR 
  

OMRSD 

THE OMRSD FILE II VOL, 2 POST-MATE 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 
+ STS+116 MISSION UNIQUE LIST (S07MUL.844) UPDATES 07/14/2006 
+ $TS-116 FILE Ill MUL (SO7MUL.845) UPDATES 07/14/2006 
+ $TS-116 ADJACENT BENT PIN TEST (S0712A.954) UPDATES 07/14/2006 

ISSUES/CONCERNS 
+ NONE 

IGHR 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 
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STS-116 LSFR 
  

ANNEX 4 OPEN WORK 

  

ITS-P5 -NSTS 21504- A04 CUSTOMER cR cR 
SUBMITTAL RELEASE BASELINE 

+ INTERIM WEIGHT UPDATE (L-4) 07/24/2006 07/31/2006 08/14/2006 
+ FINAL WEIGHT SUBMITTAL (L-1) 10/30/2006 11/06/2006 1114/2006 

ICC -NSTS 21448 — 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 

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 

rotor tis USA



STS-116 LSFR 
  

HARDWARE 

DELIVERY 
* ALL HARDWARE DELIVERED 

CERTIFICATION 
<> CERTIFIC 

7/28/2006 
‘ATION DOCUMENTA TION UPDATES REQUIRED TO REFLECT DCR FINDINGS - ECD 

ISSUES/CONCERNS 
a NONE 
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STS-116 Launch Site Flow Review 

ISS Mission 12A.1 
e@ ITS P5 TRUSS 

@ SPACEHAB Single Module 

e icc 

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 
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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. 
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Payload Processing Milestones 

PRE-SHUTTLE PLANNED INTEGRATION ACTIVITIES 

Space Station Processing Facility 

@ ITSPS 

- Final P5 Assembly & Integration 

- PS Closeouts 

- Final PS Wt & CG and Transfer to Canister 

@ ICC delivery to SSPF 

- ICC transfer to Canister 

@ SPACEHAB Module delivery to S: 

- SPACEHAB Module transfer to Canister 

S 

SPF 
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on-going through 09-11-06 

09-11-06 

10-31-06 

10-23-06 

10-25-06 

11-01-06 

11-02-06



Payload Processing Milestones 

SHUTTLE PLANNED INTEGRATION ACTIVITIES 

Orbiter Processing Facility 

@ APCU IVT 08-29-06 (U/R) 

@ Install ICC-KYA 09-28-06 (U/R) 

PAD 

@ PAYLOAD TRANSFER TO PAD. 11-13-06 
@ PAYLOAD INSTALLED INTO ORBITER 11-17-06 

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

@ SPACEHAB EARLY STOW (MVAK) 12-04-06 

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

@ LAUNCH (N.E.T.) 12-14-06 
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CONFIGURATION / Facilities 

OV-103: Flight 33 

OMS Pods: LP01 / RPO3 

ET: 123 

SRB: BI-128 

SSME: 2050 (#1), 2054 (#2), 2058 (#3) 
Payload: Spacehab 

Flight Software: Ol-30 

Firing Room: 3 

OPF Bay: 3 

MLP: 1 

VAB High Bay: 3  



DEFERED WORK SUMMARY 

As Of 6/15/06 

e Orbiter OV-108 flight 33 

e Planned Work 52 

e Future Work 

e Total 

e OMS pod 

e Planned Work 

e Future Work 

e Total 

e TPS 

e Planned Work (WADS) 
e Future Flight  
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