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Space Shuttle KSC Integration Office

NASA Kennedy Space Center, Florida

SPACE SHUTTLE PROGRAM @

Presenter

Kenneth Nowak

M  STS.132 Launch Site Flow Review

bate  10-22-09 |

Baseline the STS-132 Mission Specific Requirements and Flow Plans.
The STS-132 Integrated Launch Site Requirements were established by PRCBD S115132A dated
09-24-09 This CR and the Associated Data Package were reviewed at the 10-19-09 FRWG.

Flight Operation & Integration* MO3/USA-PI
Orbiter Engineering* Requesting Approval USA-OE
Payload/Cargo Engineering* USA-PI
Launch Vehicle Processing* PH-A
Status in BackUp
KSC Integration* MK-SIO
Flight Software USA-FSW
Orbiter GFE MV5
EVA XA
KSC ISS and Payload Processing UB-R3
SSME Baseline at DLSFR MP21

*Backup material included
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SPACE SHUTTLE PROGRAM
Space Shuttle Fllght Operatlons and Integration Office

NASA Johnson Space Cente

STS-132/ISS ULF4

Launch Site Flow Review (LSFR)

Flight Requirements Status

PRCB Oct 22, 2009

Phyllis Grounds, MO3 MIM
Robert Reynolds, USA Flight Mgr.
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

Presenter

Baseline Ascent/Return Phyllis Grounds/MO3

bate  10/22/09 Page 2
Ascent Configuration Return Configuration
STS-132, ISS-ULF4 STS-132, ISS-ULF4
RLap RETURN CONFIGURATION 10714%09

ST3132N STS132R

MRM1 ROEU
b R

SPDU
ICAPC WIAPC
W/PDGF FSE

ICC-VLD2 ICC-VLD2
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

STS-132 Payload Integration

Presenter

Phyllis Grounds/MO3

Services/Interfaces bsie 10/22/09 Page 3
PDGF (Up) MRM1 1%t Flight

* Deployable
- 4 active longeron latches (aft primary)
- 1 active keel latch

* ICAPC

* ROEU provides 28 VDC heater power

=THD +1553 data
*MDM telemetry
SIDEMALL *Commanding from Standard Switch Panel
PAYLOADS
PORT

ATTACH LOCATIOMS

=

e (o)

[ T
" ATLEMTIS

FarLos0s 10 =LDS WEM1

Middeck Powered Payloads

* CGBA-X (Up/Dn)

* CGBA-2 (Up/Dn)

* GLACIER - rear breather (36 CFM) (Up/Swap/Dn)

ICC-VLD 2" Flight

 Deployable
- 4 active longeron latches (fwd primary)
- 1 active keel latch

* Note — SPDU supports OBSS
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

Presenter

Phyllis Grounds/MO3

MISSIOn COnflguratl()n Date 10/22/09 Page 4

LAUNCH ORBIT

05/14/10 51.6 DEG

39A/ MLP TBD 122 NM

CREW SIZE: 6UP/6DN DIRECT INSERTION

DURATION: 11 + 1 + 2 DAYS

CONFIGURATION

OV-104(32) CONSUMABLES

E?Ofégepm CRYO TANK SETS 5 (FULL)

G143 GN2 TANKS 5 (FULL)

DGR PAD HOLD ~86 HRS (H2 limited)

- FWD RCS 2175# (MIDPOINT

8|) ;’fD (2) TBD (3) TBD AFT RCS Rt EFULL) )

SRMS, ODS, OBSS, APCU'S, OMS 22760# (FULL)

ROEU, SPDU

LANDING

PAYLOAD SITE (SC

ISS-ULF4 ISS-ULF4 TAL ZARAGOZA

(MRML, MAU| ALT. TAL MORON & ISTRES

ICC-VLD) SEITE SCA 911

RAMBO-2
SIMPLEX
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

Presenter

Phyllis Grounds/MO3
bate10/22/09 Page 5

PERFORMANCE MARGIN

« CURRENT BASELINED APM (10/13/09) +2050

« IPT PROJECTIONS

* ISP/THRUST FOR SSME 2052, 2051, 2047 +25
+ REMOVE ECSH +68
« REMOVE PPSU +58
« |IPT PROJECTED APM +2201

VOLUME Ill: ASCENT PERFORMANCE MANAGER'S RESERVE GUIDELINE AT LSFR/LSRR IS 400 LBS
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

&

Presenter

Phyllis Grounds/MO3

bate10/22/09

Page 6

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

TOUCHDOWN MACH 3.5
CASE WEIGHT pounds (LIMIT) X C.G. inches (LIMIT)
NOMINAL 209714 (233000) 1078.0 (1075.7)
RTLS 236550 (245000) 1081.4 (1077.2)
TAL 234877 (244000) 1082.5 (1077.2)
AOA 231185 (242000) 1080.0 (1075.7)
CONT RTRN* 211566 (233000) 1078.1 (1075.7)

NOTE: RTLS INCLUDES 185 SEC ARCS & 25 SEC FRCS DUMPS
TAL INCLUDES 120 SEC ARCS & 90 SEC FRCS DUMPS
1109 LBS AFT BALLAST

ESTIMATES BASED ON CIRAF132 AND MODIFIED FOR WEIGHT CHANGES THRU 10/13/09.

Page 8 of 102



STS-132 LSFR
OV-104 FLIGHT 32
CONFIGURATION UPDATES

PRCB
October 22, 2009

Alvin Jenkins USA Orbiter Element
Elena Seastrom Boeing VPE

(B EING

10-22-09
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STS-132 OV-104 Flight 32 — LSFR Updates

Program Authorization Is Requested For The Following:
* Baseline One (1) Orbiter Modification

Information Only:
* Potential Mission Equipment Modification
* Chits
* Pending / Potential RCNs
* Wing Leading Edge (WLE) Spar Inspection
» Auxiliary Power Unit (APU) Wetted Time Extension

Back-up:
* Modification Record and MECSLSI Updates Summary
* Engineering, Hardware and Certification Status
* TPS Risk Reduction Priorities List and Allocation Breakdown

(B EING

10-22-09 Page 10 of 102




STS-132 OV-104 Flight 32 — Modification To Be Baselined

TAD 30274 — Fuel Cell H2 Flowmeter and CPM Power Source Separation

®* Provides dedicated power sources for the Fuel Cell Flowmeter and Cell
Performance Monitor (CPM) to protect against power loss to the CPM

— Existing Shuttle design has the Fuel Cell H2 Flowmeter and the Fuel Cell CPM
receiving power from the same 1-amp fused circuit

® Oiriginal design used a 3-amp fuse which was changed in 2004 to 1-amp to preclude
the potential for overheated electrical components on Flowmeter circuit boards

® Part of this change was acceptance of risk for blowing 1-amp fuse for CPM

— Recent flight anomalies with Fuel Cell H2 Flowmeter have resulted in need to re-
evaluate power circuit design

® During STS-124 MPCA#3 Fuse F6 blew, resulting in loss of both H2 Flowmeter #3
and CPM #3

® During STS-126 no fuse was blown, however erratic behavior was observed on H2
Flowmeter #1

® Since STS-126 H2 Flowmeter has been unpowered per MR

— PRT recommends separation of the Flowmeter/CPM circuits by using the MPCA
#1 and #3 fuse spares for Flowmeters #1 and #3, and one of the remaining
existing spare MPCA #3 fuses for Flowmeter #2

® Modification was approved by OCCB 10-20-09

(B EING USA
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STS-132 OV-104 Flight 32 — Modification To Be Baselined

TAD 30274 — Fuel Cell H2 Flowmeter and CPM Power Source Separation (Cont.)

Fuel Cell / MPCA Locations In Mid-Body

MPCA #2 FC#2

MPCA #3

(B EING
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Potential Mission Equipment Modification

Starboard Lightweight Tool Stowage Assembly (LWTSA)

— The final Starboard LWTSA configuration will be identified later in the flow and
may require a cushion modification

(B EING USA
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Chits

CHIT TITLE
J6275A ORBITER STRUCTURE IML SURFACE CORROSION SAMPLING INSPECTION
36399 0-GAUGE PROTECTION FOR OV-104, FLIGHTS 31-35
J6410 AFT STUB CRACKED TILE INSPECTION
36501 STS-129 CIH CLOSE CLEARANCE MEASUREMENTS
J6527 FRCS THRUSTER CANISTER STUD INSPECTIONS - FSR AND F5L
J6528 PUTTY REPAIR TILE REPLACEMENT FOR RISK REDUCTION
36543 ET FERRY FLIGHT DOOR ATTACH FITTING INSPECTION (Ferry flight only)
J6559 UPPER AFT STUB TILE INSPECTION FOR IN-PLANE CRACKS
J6568 SHUTTLE WINDOW CONTAMINATION EVALUATION (In review)
(B EING USA

10-22-09
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Potential Chits

® W2 and W5 Windows Torque Increase

— OV-104 W2 and W5 (multi-flight) have been re-torqued to the 70 in-lbs as
directed by OPO

— Plans for torque checks and/or re-torques on STS-132 are still under review

® Capture OV-104 Output Waveforms to Address Diode Concerns

— Evaluation to determine health of current conducting diodes in flight critical
data bus communication ports

®* Pending the PRT and OPO decisions

t/;_aﬂffnrﬁ US A

10-22-09 Page 15 Of 102 United Space Alliance




Pending / Potential RCNs

® KV18097 Ammonia Boiler Heat Exchanger Corrosion Protection

— Relaxes the requirement with regard to repeating the evacuation and
backfill every time the plug is removed and replaced; ECD is October
2009

® Auxiliary Power Unit (APU) Wetted Time Extension
— APU wetted life extension from 5 to 6 years

® OV18100 TPS Requirements Update
— Establishes gap between ETD hinge tile and bell crank
— MLGD periphery step and gap verification for structure work or re-rigging
— Micro/Tactile inspection of upper Aft stub tiles for cracks
— Micro inspection of upper surface captive gap fillers
— Inspection of LRSI tiles for cracks

(B EING USA
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STS-132 OV-104 Flight 32 — Information

Wing Leading Edge (WLE) Spar Inspection
— Structural inspections of the wing leading edge spars are due prior to the last
manifested flight of OV-104 (due date January 22, 2010)

* Performance of these inspections is intrusive and classified as a significant
flow impact
— 11 LH wing and 9 RH wing panels remaining to be inspected

— PRT's position is full compliance with the requirement is required prior to 1/22/10

® Last WLE spar full inspection on OV-104 was performed in July 2003; prior
OMDP inspections were performed in December 1997

* Coating system refurbishment and re-performance of structural inspections
WE:C? tﬁ be accomplished at the next OV-104 OMDP which was to occur prior
to flight 29

— 12 RCC panels and associated spar fittings were removed during the STS-
129 flow to perform sampling inspection
®* Panels 10-16 LH and 12-16 RH
® No active corrosion identified

— Ground Operations is currently evaluating the options for corrosion inspection of
the remaining panels

— Exception and Program accepted risk would be required if inspections are not
performed in full prior to January 22, 2010

(B EING USA

10-22-09 Page 1 7 Of 1 02 United Space Alliance




STS-132 OV-104 Flight 32 — Information

Auxiliary Power Unit (APU) Wetted Time Extension

— APUs are due to be replaced prior to the last manifested flight of OV-104, STS-
132 based on the 5 year wetted time requirement
®* Presently five spare APUs are available through the end of the program
— 4 ‘planned’ removals required per the 5 year OMRSD limitation in 2010
— At least 1 ‘unplanned’ removal can be expected based on logistics
projections

— Allowable APU wetted time TACCS File Il OMRSD was recently increased from 4
years to 5 years based on historical inspection results
® Further extension of the allowable time period beyond the current 5 years
requires additional inspection and test data

— LOCCB 9/17/09 approved option to perform Disassembly and Inspection (D&I) on
APU 401 post WSTF testing to provide for an extension from 5 to 6 years,
pending successful D&l and test results

®* Final APU 401 ascent and entry mission duty cycle runs were completed at
WSTF
— No anomalies were seen during run and preliminary data review

®* APU 401 D&l scheduled November 10th through November 24th; preliminary
recommendation for extension expected by the end of November, with the new
wetted time limit provided to the Program on December 17th

— The APU removals will not be required during the STS-132 flow, if the APU
wetted life is extended to 6 years (March, 2011)

(B EING USA
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STS-132
ISS-ULF4 — MRM1/ICC-VLD
Launch Site Flow Review

Payload Cargo Engineering Status

Yvette Carmona
281.212.6492

FRWG: 10/19/09
PRCB: 10/22/09

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA

Page 1 9 Of 1 02 United Space Alliance




STS-132 LSFR

Engineering Flight Product Status

Drawing Title Rev EO Released
V072-200212 MECSLSI New - 10/20/09 (Planned)
VA72-200212 Cargo Arrangement Drawing A A0l 10/15/09
VD72-200212 Avionics Interface Diagram A A01 10/16/09
VS72-200212 Integrated Avionics Schematic A A0l 10/16/09
VS70-540424 Retention Schematic Diagram New - 06/29/09

Engineering Open Work

e None

Standardization

« Mission Configuration complies with Orbiter/Payload Integration Standardization
Document, except for mission-unique waiver #10 to NSTS 60523 that was approved by
PRCB CR S064102 on 04/27/09 to change Mini-Research Module-1 (MRM-1) payload-
monitoring requirements

 Revision to above waiver #10 via separate PRCB CR is in work for additional changes to
MRM-1 requirements (presented at LSRR)

Rescue-Flight Status

o« STS-132 Reconfiguration Engineering Products will be developed by the standard Flight To
Follow (FTF) process

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA
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STS-132 LSFR

Cargo Close-Clearance Process

The following Close-Clearance area has been identified:
— MRM-1 Aft Port Scuff Plate to SRMS MPM
* Currently just over one-inch (1") of dynamic clearance

» This will be monitored during the VLA to see if a close-clearance measurement will
be required

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA

Page 2 1 Of 1 02 United Space Alliance




KSC Launch and Landing Project

STS-132

Launch Site Flow Review

October 22, 2009

STS-132 LSFR ™
J. F. Kennedy Space Center USA {\__Eﬂff#ﬁ

United Space Alliance
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Multl Flow

A. Brewer

STS-132 LSFR ™
J. F. Kennedy Space Center USA {__m.ﬂw

United Space Alliance
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OV-104 /32 7 155-34-ULF4 [ ICC - VLD
CREW  DURATION: 6 UP -6 DOWN [ 11
ET-136/BI-143 f RSEM 111/ MLP-2 / PAD-A / VAB HB1

STS-132 KSC Milestone Interface Chart

SSP APPROVED OSB 5-4-09 (REF. CR#3072132A)

Status as of:

OPR: USA - R. GILLETTE, INTEG. OPS.
NASA - C. FORD, PH-0

RE-BIL O5B: 5/4/08
LAUNCH: 51410

4@ LH AFT SRM O/D

LH SRB AFT ASSY B/U 17|

SSME REM. / INSTLN. COMPLETE %9%/

23

OBSS REM. / INSTLN. COMPLETE %17/

5T5-130

LH AFT SKT oD @313

| V6%

|15

LAUNCH (REF.) {0 4
[ MLP-2 @ PAD-A

(18+0C)
ETISRB MATE () 18

10/20/2009
Y2009 CY2010
AUG [ SEP ocT NOW [ DEC JAN | FEB [ MAR APR MAY [ JUN JUL
FORD BiL: 4/02/08 I 13%/ CEIT
OPF RI: 11/24/08 I 12> 16% ST5-129 LAUNCIT| (REF.)
OPF RIO: 45110 ! 23([(>27x% ORB. LANDING @ KSC 18 __]29 LON CALL-UP WINDOW (STS-131)
S5V TO PAD: 41210 | % 28] ¥113+8H+60 |ORB. OPF-1 PROCESSING
LAUNCH: 5/13/10 22D LSFR @5 ORB/ET MATE
! DLSFR{D1T (7+0C)[_]VAB OPS (VAB HBE1)

@12 38V TO PAD
S 20 TCDT

(4v9C)[____ |PADAOPS
14 @) LAUNCH

[ IMISSION

4 ET MATE/ICLOSEOQUTS

11[MLP-2 MOVE TO VAB HB-1
[ ]17 MLP-2 STACK PREPS
%/ 18 START STACK

(19+7C+1L0)[_|13 SRB STACK OPS/JOINT C/O / ALIGNMENT

F?.I-:I SRB AFT ASSY B/U 4]

|1

ET-136 O/D KSC @ 2

1
17[___]27 SRB INTEGRATED CLOSEOUTS

3[15+0C |17 ET-136 PROCESSING (HB2 EAST)

25 ORE. LANDING @ KSC

THREATS: 1.ET DELIVERY

/ PROCESSING

NOTES:

1. THIRTY-FOURTH ISS/SSP FLIGHT

Prepared By: Manifest Planning

FILE: STDV128

Run Time/Date: 1:53:01PM, 10/20:2000

# Denoctes changes since last publication
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OPR: USA- R.GILLETTE, MFM

e
L;,-’ ,& BASELINE MANIFEST (FORD) / PREL. PROGRAM PLAMN MNASA - C. FORD, PH-0

/
0' KSC ASSESSMENT (SLIP or OPTION)
% DENOTES CHAMNGES TO BASELINE MAMNIFEST

KSC ASSESSMENT / ORB MULTI-FLOW

3SP APPROVED MANIFEST
MANIFEST REF. 09B-9

1300 EDT, 20 OCT 2002

2009 (5 CY /5 FY)

2010 (3 CY /B FY)

b DEC JANl FEB | MAR| APR MAY‘ JUN |JUL ‘ AUG‘sEP ‘ ocT ‘ NOV‘ DEC| JAN ‘ FEB MAR‘ APR | MAYl JUN ‘ JUL ‘ AUG‘ SEP ‘ OCT‘ NOV‘ DEC
[ CSCE=44CO
. SCE=42CD CEC3=48CD
S 4 VAB: 6+0C Eﬁg; ggogc VAB: 7+0C
C PAD: 47+14C sl PAD: 25+6C
O 0 I—KSCC\"D
\% (7) 14 15 2829 117+2H 26 4 28 1z 129+11H 916 18 3031 123+2H+6D 916 16 2425
E3 E A 13 EIE |14.] B 1 2l
R . PN
5 BL: 311109 45 BL: 8125/09 48 ot o
ST5-119 (36/F6) STS-128 (37/F7) STS-131 (38/F8) STS-133(39/F79)
) ISS-25-15A ISS-30-17A ISS-33-19A _ ISS-36-ULFS
o) SE ARRAY P2 MPLM (P) ML= MPLM (P) e ELCAPLM
VAB: 8+0C VAB- 7510 cecsTece WAB: 7+0C ~ ©SCS=STED CsCs= 74 O
A PAD: 38+4C oo * PAD. 33410 PAD: 24+9C
T K5C 0D J5t g "
*
L 1 120+11H 233I 11 2¢“ 122+2H 6 14 16 2728 11 -+PH—-.D 512 14 2526 152+3H+6D 310 29 56
" 0 I — )
L est: RDfEctE
T 4 T T
For Ares 1 HB3 STS-129 (31/F5) STS-I32 (32IF6) STS 335
STS-125 (30/F4) )
| Actiis HS% ! ISS-31-ULF3 MLP-2 ISS-34-ULF4 LON (33/FT)
S MLP-2) (MLP-3) ELC1/ELC2 (MLP-2) ICCVLD (MLP-3) MPLM
1 1 1 1 i [| [| [| [| [| | | | | [| 1 | | | | [ i | |
) J ) ) ] I I I I I I I I I I I I | I I I | I I
E WAB: 7+0C N — CSCS=77CD
N PAD B:32+10C+1SD+1CR VAB: 7+0C e VAB: T+0C
PAD A: 42+3C+1H PAD: 30+9C+11H * PAD:- 3045C
D AD: 30
E 1 * *
AQ 1213 109+9H 1017 31 15 311 128+3H 10 17 4 1617 113+1H+6D 1724 29 1011
P | | .
v = H 11 8 | A [ K B A 2]
0 BL: 711109 4P >
U STS-127 (23/F4) STS-130 (24/F5) STS-134 (25/FB)
. 135-23-2JA ) o 155-32-20A MLP3 185-35-ULF&
R (MLP-3) JEMEF (MLP-2) NODE3 FLC3/AMS
T 4@5\_&‘5;14 a-'21\£‘?;10 11719 . 1255 1,-13@ 1431 415. i1 6f12‘_‘?1 ams@a 24 11;511;25
BETA CUT-OUTS
_______________ 51 5 530 9/18) 1_0_1_1___1_154_5 1_4-'_1_0________________ Sﬁ -
ADDITIONAL 1SS 1 fo i 205 Mj 19;‘ P 3P aﬂﬂs 3% foas faop j4P 248 42*’9”\!2 f2ss
ELIGHTS :‘{73#? ! ﬁjﬂ}sﬁ 34-9 t ?ﬂm ':3 Otk f;# = 26th i ! 331?".' i 3othy 30y 18 1“ § 30ih
KSC MF -
i | DECl JAN | FEB ‘ MAR‘ APR | MAY| JUN‘ Aug| sep | ocT ‘ NOV‘ DEC | JAN | FEB | MAR APR‘ MAY| JUN | JuL ‘ AUG‘ SEPT ocT | Nov | DEC
LEGEND H=HoLDAY D=DRYDENRESERVE C=raDconTNGEncy We=wWEATHEROUTAGE [ orr1  [smmm] orr: | m— e Vehicle out of service S = SOYUZ F = PROGRESS
CR=CREWRESTDAY [l oFrcoes  [1/3)vae oes PaooPs £\ MILESTONE 4 P Launc Avi v v vy N = SOYUZ Cutout

Contact: 5. Wierszalowski, USA Near-Term Manifest Planning (321)861-8701 MLP TO VA | START STACK | ET - SRE MATE | ET - WATE CLOSEOUTS COMPLETE

e e — e
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Flight Element Processing

R. Propst

STS-132 LSFR ™
J. F. Kennedy Space Center USA {;__m.fm

United Space Alliance
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Flight Element Processing Overview

 Non-Standard Processing Activities Presented
 Modification Summary Presented
e Chit Summary Presented
« OPF Flow Milestones Presented
« TPS Work Content Presented
e Issues and Concerns Presented
e Integrated Operations Summary Presented

STS-132 LSFR
J. F. Kennedy Space Center USA [__Eﬂff#ﬂ

United Space Alliance
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Non-Standard Processing Activities

« RCC/LESS Removals and Replacement to Support WLE
SPAR Corrosion Inspections

« APU (3) Replacement (if wetted time not extended)

STS-132 LSFR ™
J. F. Kennedy Space Center USA [__Eﬂff#ﬂ

United Space Alliance
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OV-104 WLE Corrosion Inspection

STS-132 Planned WLE Corrosion Inspection
STS-129 WLE Corrosion Inspection Completed
STS-125 WLE Corrosion Inspection Completed
STS-125 Partial Inspection - Borescope

Spar Fitting Not Removed For Inspection

B 'O NC]E

Not Inspected

STS-132 LSFR
J. F. Kennedy Space Center

Page 29 of 102
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CHITS

RECV'D
CHIT DESCRIPTION STATUS DATE
1. [J6275A Orbiter Structural IML Surface Corrosion Sampling Inspection Approved 01/11/2008
2. 1J6399 0-Gauge Protection Approved 08/22/2008
3. J6410 Aft Stub Cracked Tile Inspection Pending 09/09/2008
4. 1J6501 CIH Close Clearance Measurement Approved 04/17/2009
5. J6527 FRCS Thruster Canister Stud Inspection - F5R & F5L Approved 06/29/2009
6. |J6528 Putty Repair Tile Replacement for Risk Reduction Approved 06/26/2009
7. |J6559 Upper Aft Stub Tile Inspection for In-Place cracks Approved 09/23/2009

STS-132 LSFR
J. F. Kennedy Space Center

USA (- eoeme

United Space Alliance

Page 30 of 102



Modification Work Summary

» TAD 30274 FC Flowmeter/FCMS Power Source Separations

STS-132 LSFR ™
J. F. Kennedy Space Center USA {\__EJE!”E

United Space Alliance
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STATUS Creation Date:13-0CT-2009

USh NASA Revision Date:20-0CT-2009
STS-132/0V-104 OPF FLOW MILESTONES Revision :B
€ c DOWN PAYLOAD:ISS-31-ULF32 ELCl/2 | UP PAYLOAD:ISS-34-ULF-4

OPR:USA-PROPST, RAYMOND D
HASA-EBREWER ANGELA J
I 2009 [

2010
NOWV DEC I TAN FEE MAR APR
7 T 2 IFT

FPLOW LESTONES

%2' KSC LANDING
/\ 27 ORBITER AT OPF DOOR
/|28 cryo oFFLoaD coMEPLETE
/. 30 PLBD'S OPEN COMFLETE
/\ 7 HEATSHIFLD REMOVAL COMPLETE
/\ s SSME REMOVAL COMELETE

/\ 11 HYPER OFFLOAD COMPLETE
M\ 17 oBSS REMOVAL CoMPLETE

/Y & OBSS INSTALLATION COMPLETE

M\ 30 APU 1/2/3 R&R COMPLETE

SSME INSTALLATION COMPLETE 23 A

PAYLOAD |pnm'm: TEST coMPLETE 2| [\
HEAT SHIELD INSTALLATION COMFLETE 8 /%
RIMS/0BSS END-TO-END TESTING COMPLETE 9|

INTEGRATED HYD OPS COMPLETE 10 ,ﬁ

cEIT coMPLETE 13

FINAL PLE DOORS CLOSED 25 /4

WGT/CG COMPLETE 1 /%
BEADY TO ROLL = /)

ROLLOTT FIRST MOTION S5 ﬁ

S\ DLAN/BASKLINE > DOVIATION FROM EBASELINE A W ACTIVITY COMPLETED Sy mcrrviTy cawcerrp /\  /\ ACTIVITY DURATION **#* SCHEDULE CHANGE

STATUS DATE: Z0-0OCT-Z2009:31 FLOT DATE: 21-0OCT-2003 T.57 am HETWORE : OFPF132.701 CONTACT: B.A. COBREY 1-8334 OFF BAY-1 EXC :CUSOQEFST .27

Page 1 of 1

USA (. cocme

United Space Alliance

STS-132 LSFR
J. F. Kennedy Space Center

Page 32 of 102



STS-132 TPS Work Content

TPS Removals

Priority Description LSFR
Mand Deferred Tile/ Fib For 1 Flight (Minimum) 7
Mand In-flight Tile/Blanket Damage (Estimate) 25
Mand Piano Key Tile (Upper Body Flap) 6
Mand Estimated Putty Removals (Grindouts) 14
Mand Operational Damage (Estimate) 10
Mand Putty Repairs (Chit Driven) 10
Mand Corrosion Sampling 5

BRI Replacement:
10 MLGD-Outboard Middle 1/3 24

Projected TPS Removals TOTAL (Estimate) *101

* Final TPS Work Content Will Be Baselined At The Delta LSFR

STS-132 LSFR
J. F. Kennedy Space Center USA [Egﬂffﬂﬂ

United Space Alliance
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TPS Work Content (Additional Work)

Planned Work:
— |-4 Requirement: Remove chin carrier panels- Additional NLG T/B Work
— Remove 9 RCC: = (20) LESS Carrier Panel removals

Get Ahead Work:

— |-7 Requirement: Re-waterproof all upper surface blankets on FIt-33
» Vertical during Flt-32

Potential Work:
— AMES R+R — Zone 29 of 2a (fwd RH MLGD)

STS-132 LSFR ™
J. F. Kennedy Space Center USA [__Eﬂff#ﬂ

United Space Alliance
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BRI Planning STS-132 (Flight 32)

LT

< Il covpLETED= (161)

FLIGHT 32 PLANNED= (24)

TOTAL= (185)

USA (. cocme

United Space Alliance

STS-132 LSFR
J. F. Kennedy Space Center
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OV-104 (STS-132) Piano Key Tile

\ 4 \ 4
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H%F T Llliiﬂ EREEEN: : fHEEEEEE

N /!
Carrier Panels

*Typically 3 tiles per Carrier Panel (exception 395219)

Highest Priority tiles (10 of 16 complete) 6 Remaining

+[ " |Remaining tiles can be done in any order

Total “High Priority” Tiles STS-132= (6)

J.F.K

STS-132 LSFR
. F. Kennedy Space Center USA { LT ETNIZ
lliance

United Spac
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Issues and Concerns

e Work Content/Potential Growth
— |FA’'S
— TPS Work Content/Growth

« DFRC Landing

STS-132 LSFR ™
J. F. Kennedy Space Center USA {\__EJE!#E

United Space Alliance
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OPR: USA - J. Taylor, INTEG FM (1-7420
STATUS ;3_\,—\ -4 é?eirer PH-A (1 9[104} ) STS 132 l OV 104
JOA 1 NASA Creation Date: 27 MAR 09 ;

reation Uate: v

c C CONCUR Reuson Date. 24 JUL 09 Integrated Operations Assessment Summary
EVISIONn: X

oo Moo Payloads: 1SS-34-ULF4 ICD-VLD (VERT)
2010
APRIL MAY

31|12 (3 [4]5[6 |78 [9[10]11[12{13[14[15|16[17(18[19(20(|21[22|23|24|25|26[27|28([29({30(1[2 (3|4 |56 |7 (8|9 [10[11(12{13[14[15]|16(17({18[19[20]|21(22[23

A ORBIET M2 TEI A STS-132 LAUNCH
A PL TOPAD A TCDT
A SSVTOPAD

VAB HB-1/MLP-2
50004 ORPB/ET MATE
S0008 fV1149 SHUTTLE I/F TEST/ UMB I/F CKS
f-‘x5?14| RfleLC)UT PREPS

W [S0044 SIM RUN

PAD A
Ml A5214 SSV XFER TO PAD
% 009| LL\UT\ CH PAH) VALIDATION
V1'l.[18 | n 04E|'.00 12i3V1 lOZ | NG FRT/He SIG TEST/BALL SEAL LK CKS
50017 TCDT $0071 HYPER/MPS PRESS/CLOSEQUTS
] : S$0024 HYPER PREPS SDO[llT lLA | NClH CC)UPl TDLJWN
$0600.001 PL INSTL-PCIl-l H 50|024| F’| EI_|AUNCH PROPELLANT LOAD A T0
50?00. 01 | (0] ENI PL Dsl | B | CRYO SIM
S0600.001 PLINSTL-PLB / CONN f OBSS SENSORS [ IVT
FIC SHARP EDGE NSIL‘ [ | $1287 ORB AFT CLOSEOUT
$0600.001 CLOSEPLEDs | H | | V1103 EMU FUNCTIONAL/CKOUT/AL C/O
J ‘ [} FCE|1ST| VERTICAL STOW
55|[]09| ORD INSTL-PART 3
Workdays Required | S1f|)[]5IS10[Jﬁ ETlPU RGES
7VAB (0C) $0600.001 c|)PEr|u PITBDlsf ElsmI.B nichss
24 PAD (9 C) | M Mf&lR l\l’D PU GIFJ'SITMPLE
S08132 PLB CLOSEQUTS/CLOSE PLBDs FORFLT| I
‘ | ‘ | CONTINGENCY
HEEN
nlcclsts-132isummaryiLatePL Baccess. arp United Space Alliance Contact: M. Cheatham u‘I-238-?J Printed: 27AUGDS 08:29
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SPACE SHUTTLE PROGRAM
Space Shuttle KSC Integration Office

NASA Kennedy Space Center, Florida

Presenter

Kenneth Nowak

M  STS.132 Launch Site Flow Review

bate  10-22-09 |

Backup Material

FRWG Presentation (With Minor Changes)

Page 39 of 102



SPACE SHUTTLE PROGRAM
Space Shuttle Fllght Operatlons and Integration Office

NASA Johnson Space Cente

&

Presenter

Phyllis Grounds/MO3

bate10/22/09

| Page 7

Backup Charts-Requirements Documentation Status:

Flight Requirements Document
ULF 4 MIP (NSTS 21541 )
07700 Vol lll, FDRD

Page 40 of 102
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SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

Presenter

STS-132 FRD Status Phyllis Grounds/MO3

bate 10/22/09 Page g
STS-132 FRD Revision 005, dated August 25, 2009: https://sspweb.jsc.nasa.gov/efrd/

Closed CRs

FRD17462-132-0015 — Remove PLB Lighting Requirement for RAMBO-2

Open CRs

FRD17462-132-0016 — Remove Launch to Activation Supporting Hardware
(Evals past due)

FRD17462-132-0017 — Add DTO 703 Reflective Elements Kit

(Evals due 10/19/09)

Page 41 of 102



SPACE SHUTTLE PROGRAM
Space Shuttle Flight Operations and Integration Office

NASA Johnson Space Center, Houston, Texas

Presenter

APl s @ counrttgM O3

STS-132/ULF4 Requirements Status
bate 10/22/09

Page 9

1. ULF4 MIP (NSTS 21541 )
»Current version available on PILS: Basic + Change 5, dated 9/15/09
»0Open CR’s —

»21541-0010 Delete LTA Task and 1 GLACIER, and add CGBA and update
Appendix E (Closed —in editing)

»21541-0011 ICD-VLD2 Ferry Flight Regmts Update ECD 10/23/09
»Pending CR’s:

»Update to Appendix E, pending FPSR assessment

»Update to launch package control weight

»TBD closures

»Add reference to DTO 703 Integration Plan and the Annex 5 (POCC)
regmts for ICC-VLD in section 8.4 and 14.0

2.Payloads Of Opportunity status:
SEITE — NSTS 21542, Basic + Change 1 dated 9/4/08
SIMPLEX — NSTS 21327, Revision A, dated 6/16/08
RAMBO-2 — NSTS 21556, Basic, dated 2/23/09

MAUI, NSTS 21530, Basic + Change 2, dated 5/5/08
Page 42 of 102



SPACE SHUTTLE PROGRAM
Space Shuttle Fllght Operatlons and Integration Office

NASA Johnson Space Center, Ho

" Iy liss @ murtiEMO3
Date  1()/22/09 |F’age 10

STS-132/ULF4 Flight Requirements Status

»Flight Definition and Requirements Document (FDRD)

»S072132C CR to delete the Sidewall SPA BEAM,
PPSU, and ECSH and incorporate ICAPC/PDGF.

»Closed 10/15/09
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STS-132 OV-104 Flight 32 LSFR

Back-up

 Modification Record and MECSLSI Updates Summary
 Engineering, Hardware and Certification Status

e TPS Risk Reduction Priorities List and Allocation
Breakdown

(B EING

10-22-09 Page 44 of 102




Modification Records and MECSLSI Update Summary

MCR/

TAD NO TITLE KIT / MOD RECORD & DESCRIPTION TECH ORDER IMPACT REMARKS
Orbiter Modification To Be Baselined
Fuel Cell H2 Flowmeter and CPM Power Source Separation N B o
Provides dedicated power sources for the Fuel Cell Flowrneter and Cell Performance 030274, 0104, 0 - Modiifies MPCAS 1 & 3 to utilize existing spare 1
hdanitar (CP) to protect against power loss to the CPM. amp fuses to power the circuits for the Fuel Cell Hydrogen
30274 Flowmeters 1, 2, and 3. Provides separate power sources for Fuel No Tech Order Impact No MECSLS! Impact

Cell H2 Flowmeter and CPMS.

(B EING

10-22-09
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Engineering, Hardware and Certification Status

Est. Engr Est. Hdwe G.0. Hdwe . CERT CERT
MCR/ TITLE Release G'?ﬁmff%’ Need) e livery Need (2"0"!3&%522 SUBMITTAL | APPROVAL Cgﬁgg‘?&éﬂ‘ﬁ REMARKS
TAD NoO. monyy) | MMOOY) ooy | Mmooy /NO- DATE DATE I'CAR { )
Orbiter Modification To Be Baselined

Fuel Cell H2 Flowmeter and CPM Power Source

Separation

Provides dedicated power sources for the Fusl Cell Flowmeter and Cell R - B - -
30274  |Performance Manitor (CPM] to pratect against power loss to the CPM. 1248109 1218109 MIAT NIA* GO 12210 2/20110 21-764430-001K Hardwars available on site

08-21-764430-001K

OCRID S165454 approved 10/20/09

(B EING

10-22-09
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TPS Risk Reduction Priorities List

Mandatory (everyflow expectation)

* Flight damage, OMRS Rgmts/Chits, LRU access, & deferred work

[+ Corrosion Sampling (10% of total tile allocation) Chit J6275A

Multi-flow  J. Putty repairs in RCC & Window DTA Zones (23% with 10 tile min.)(Chit J6514,J6497,J6504)
Chits « Continue G/F R & R on a best effort basis - zones 2B subset

\» Deferred work may be redeferred with acceptable inspection

Prioritized Opportunity

1-9 1 thru9 complete on all vehicles (with one exception #7 on OV-104)
7 Inboard Elevon “Hub” Tile Modification — 104 only remaining (2 Tiles Port Side)
10 MLGD BRI-18 — Outboard Middle 1/3 -24 Tiles (6 Door/6 STR)
11 ET Door - Remaining STR side of Door & leading edge on Door - 40 tiles (24 STR/ 16 door)
12 MLGD BRI-18 — Outboard AFT 1/3 - 24 Tiles (6 door/6 STR)
13 Nose Area 9Ib/90 SIP Upgrade to FRCI-12 — 14" Tiles (7/side) (*103 16 tiles,thruster)
14 Base Heat Shield 91b/90 SIP Upgrade to AETB-8 — 42 Tiles (32/stinger, 10/Box Attach point)

{‘__EEE!JVE US A
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TPS Risk Reduction Priorities List (Cont.)

15 Body Flap Stub "Piano Key"” Upgrade to AETB-8 -40 Tiles (Order as defined in PRT map)
16 Gap fillers in Subset 2B - 5 Zones (Defined as a line across MLGD edge)

17 Remaining BRI-18 Tile — Remaining MLGD (top priority) / ET Door / LESS carrier panels/NLGD
MLGD (Inboard, forward edge working to AFT door edge)
ET Door
LESS -panels 8,9, 10,7, 6,5, 4, 3,2, 1, 11, 12, 13 (in that order)
NLGD (attrition — do leading edge first)

18 Mod work (WLE sneak flow, WLE Horsecollar Gap Fillers,)

19 MADS Instrumentation Failures (104 & 105 L/H OMS Pod)(place holder)
20 Remaining Gap Fillers & Window BRI-18

Windows 2, 3, 4, & 5 Upper Carrier Panels (top priority)

L/;_aaffnrﬁ US A
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Current Fleet Status

STATUS AS OF 10-14-2009

Priority Number Total ov-103 ov-104 ov-105
1. BRI-18 Tile - MLGD FWD O/B Comer 28 complete complete complete
2. BRI-18 Tile - MLGD FWD Edge 22 complete complete complete
3. BRI-18 Tile - MLGD O/B Side 18 complete complete complete
4. BRI-18 Tile - STR side of ET Doors 20 complete complete complete
5. BRI-18 Tile — LESS Carrier Panels 8-10 (103 & 104) 24 complete complete n/a
|6. BRI-18 Tile — STR side of ET Doors I/B 8 complete complete complete
7. Inboard Elevon "Hub” Tile Mod 4 complete 2 complete
8. I/B Elevon 9Ib/30 SIP 34 complete complete complete
9. O/B Elevon SIbv90 SIP 6 complete complete complete
10. MLGD — Outboard Middle 1/3 24 20 0 complete
11. ET Door remaining STR side 40 3 10 2
12. MLGD - Qutboard AFT 1/3 24 0 0 9
13. Nose Area 9lb/90 SIP 14 (16°Y"%) 3 complete 7
14. Base Heat Shield 9Ib/S0 SIP 42 10 complete complete
15. Body Flap Stub "Piano Key" tiles 40 18 14 18
16. Gap fillers in Subset 2B 5 Zones 2 1 0
MLGD 100 MLGD O MLGD 1 MLGD O
17. Remaining BRI-18 - MLGD (top priority) / ET / LESS NLGD 123 NLGD 15 NLGD 19 NLGD 52
carrier panels / NLGD LEssea(92”"™) | LESS7T LESS 5 LESS 22
ET Door 28 ET Door 5 ET Door 2 ET Door 1
18. Mod work LESS intemal 44 locations 40 complete complete
20. Remaining Gap Fillers & Window BRI-18 124 3 2 19

(B EING

10-22-09
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Allocation Breakdown

Example AIISD til_e
- ifi1 ocation
TPS Priorities locatio
Corrosion B
g 1b on 90 SIP 1%‘]%"“5“” Sampiing Sampling
(Mose then Base Hea; ;r;md area BRI8 0
BRI 18(MLGD&ETD) MLGD&ETD
e Putty 20
Repair
9lb on 90 14
SIP

« Orbiter's expectations for the work areas are shown on the pie chart

— The above table is for reference only — exact #'s are determined by the KSC Team

= Access/configuration/length of flow

— Distribution provides data/risk reduction in all areas of the list

= Does not allocate all the resources in one area

(B EING
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STS-132 OV-104 Flight 32 — Modification To Be Baselined

TAD 30274 — Fuel Cell H2 Flowmeter and CPM Power Source Separation (Cont.)

Current Proposed Change
MPCA1 MPCA1
Mn A Mn A 40V76A25 Mn A Mn A 40V76A25
Chg from 3A
F51 23A F721A F8 @ 1A F51 Q1A F721A F8 Q1A
J6 J6 J6 J6
P806 ( f ) P06 L— v P806 f P806 L— v
spare
40W49 Q 22 Ga 40W49
40TB29 ;‘;8 Ne O 40W36 40TB29
3, LN 22 Ga l=
40E42 I Depin 40E42
P863 New Wire P863
= 28 17 18 = 28 17 18
Signal Conditioner Power Supply Signal Conditioner Power Supply
H2 Flow Transducer H2 Flow Transducer
Fuel Cell #1 Fuel Cell #1
0To 25 Lb/Hr 0To 25 Lb/Hr
40V45A100 40V45A100

Fuel Cell #1 H2 Flowmeter/CPM Wiring

10-22-09 Page 51 Of 102 Unitad Space Alliance




STS-132 OV-104 Flight 32 — Modification To Be Baselined

TAD 30274 — Fuel Cell H2 Flowmeter and CPM Power Source Separation (Cont.)

Current Proposed Change
MncC MPCA3 Mn B MPCA2 Mnc MPCA3 Mn B MPCA2
40VT76A27 40V76A26 40VT76A27 40V76A26
Chg from 10A
F30 ¢ 10A F7 ¢ 1A F6 ¢ 1A F30 ]_AK F7 2 1A E6 2 1A
J8 J5 J8 J5
h i X I
P808 7 : P808 " paz5 L :
(spare) 24 Ga
40W86 E’ 22 Ga 40W86
40W28
40TB2 Ei 8 | (Borrowed from 40W88) 40TB2 3\2(8
40W28 .y 40W28 &
SP9309 = . Q
40E43 SP9309 22 Ga 40E43
I Remove from splice
P873 . P873
J3 13
Signal Conditioner Power Supply Signal Conditioner Power Supply
H2 Flow Transducer Fuel Cell #2 H2 Flow Transducer Fuel Cell #2
0T0 25 Lb/Hr 40V45A200 0To 25 Lb/Hr 40V45A200
Fuel Cell #2 H2 Flowmeter/CPM Wiring
{ LT EING US A
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STS-132 OV-104 Flight 32 — Modification To Be Baselined

TAD 30274 — Fuel Cell H2 Flowmeter and CPM Power Source Separation (Cont.)

Current Proposed Change
MPCA3 MPCA3
Mn C Mn C
40V76A27 Mn ¢ Mn © 40VT76A27
Chg from 10A
F29 ? 10A  F7 { 1A F6 % 1A F29 ? 1A F7 {1A F6 %1A
J8 B J8 Ja
poas L— " J i h J
P844 P848 P844
(spare)
40W48 E> 22 Ga 40wag | 24 Ga
40TB14 ':“:'8 40TB14 m]
40W28 j_ 40W28 40W28 [ &
SP9310 : SP9310 @ =
40E44 (Borrowed from 40W88) 22 Ga A0E44
I Remove from splice
P883 ) P8s3
28 17 18 New Wire 28 17 18
33 33
Signal Conditioner Power Supply Signal Conditioner Power Supply
H2 Flow Transducer Fuel Cell #3 H2 Flow Transducer Euel Cell #3
0To 25 Lb/Hr 40V/45A300 0To 25 Lb/Hr 40V45A300
Fuel Cell #3 H2 Flowmeter/CPM Wiring
{_EEEJHE USA
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STS-132 LSFR

Payload Cargo Engineering

Backup Charts

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA

Page 54 Of 1 02 United Space Alliance




STS-132 LSFR

OMRSD
 FlIl V2 Payload (Post-Mate)

Baselined Files
e P541 — ULF-4 Integrated OMRS

* FIl V4 (Pre-Mate)
Baselined Files
e S07 STS-132 Mission-Unique List (MUL) — Early Release

RCNs

« DPS12985 S07 STS-132 MUL Update
« DPS12984 Flll MUL

« DPS12983 Adjacent Pin Test

* FIl V6 (Shuttle Experiments) — None

e |ssues / Concerns
* None

Baseline

11/20/09
11/20/09
11/20/09

P:\Payload_Cargo\Reconfiguration Engineering\STS-132
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STS-132 LSFR

Annex 1: ISS-ULF4-NSTS 21541-A01

Activity
e Baseline

e L-4MUpdate

— Customer Submittal

— CR Approval

e L-1M Update

— Customer Submittal

— CR Approval
— Final weight Log

ECD

07/31/09A

12/23/09
01/13/10

03/29/10
04/13/10
04/13/10

P:\Payload_Cargo\Reconfiguration Engineering\STS-132
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STS-132 LSFR

Time-Critical Ground Handling Requirements

Activity ECD

-Customer Submittal 01/13/10

-Release for Review 02/12/10
03/14/10

Baseline

Issues / Concerns
*None

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA
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STS-132 LSFR

Payload ICDs/PIRNs
 All Payload-Unique ICDs are baselined

 PIRNS that impact Flight Products:

PIRN # ICD/Payload Title ECD
A05781 ICD-A-21541-VLD2 Thermal & Dynamic Env. Figure Update 11/09/09
A05794 ICD-A-21541-VLD2 LTA Cable & Hardware Removal 11/30/09

e J|ssues/ Concerns

— None

P:\Payload_Cargo\Reconfiguration Engineering\STS-132 USA
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STS-132 LSFR

Cargo Integration Hardware Status

« Open Work

None

e New Build Hardware

Camera Bracket — V787-340035-003 (Mod)
AFD Harness — V845-773990-001 (New)
PLB Harness — V845-774984-001 (New)
PLB Harness — V845-774985-001 (New)

PLB Harness — V845-774784-005 (Mod)
* New Build Harness Leg — V845-774787-001

e |ssues/Concerns

None

ECD
12/04/09
12/04/09
12/04/09

12/04/09

12/10/09

P:\Payload_Cargo\Reconfiguration Engineering\STS-132
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BACKUP

STS-132 LSFR ™
J. F. Kennedy Space Center USA {___m.fm

United Space Alliance
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STATUS

5TS5-132 OV-104 WLE INSPECTION

CONTACT : RAY PROPST 1-5178
CREATION DATE : 20 OCT 2009

USA NASA RCC PANELS RH 1.6 REVISION DATE : 20 OCT 2008
[ [
" " OPR : USA-PROPST, RAY, FM
Eranas Mot concr MASA. EREWER, ANGIE, PH.D
WEEKS
B
CIVEMEER | DECEMBER FEBRUARY
b3 Ao T 14 3 i

5/ MOV 23LANDING

_| SAFING ! ACCERS | THERMOGRAPH)

1

LUTION

INSTALL SPAR FITT

RCC 5TE)

Pi GAP EY

MNGS | RO

CH ! APR)L
B 15 = 29 3 12
ﬁrun Y ONLY

3. 6 DAY | WEEK
2 SHIFTS / DAY

4. NO TPS CONTINGENCY

ASSUMPTIONS/CONCERNS:

1. MANPOWER REMAINS CONSTANT
Z. REQUIRES PROGRAM WAIVER

55 CARRIER PAMNEL

CIP REW(

ES C/P INSTALLED -,r"'-..

ROLLOUT APROS

I:imw-"]:wqe-:tsm-m'uw M1M1-B.G¢-

AMSRCCRH.S2
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STATUS CONTACT : RAY PROPST 1-5178
STS-335 OV-104 WLE INSPECTION CREATION DATE : 20 OCT 2009
USA NASA RCC PANELS LH 1-11 REE%QE&ATE 2£ QCT 2009
C C
C=Concur MNC=Not-concur OPR : USA-PROPST, RAY, FM
MASA- BREWER, ANGIE, PH-O 13:54
EEKS .
2010
sy | LIME | SJULY ] AUGUST | SEPTEMEBE! | QCTOBER
24 31 T 14 21 128 5 12 19 26 2 =] 16 23 30 [ 13 20 27 4 11 18 25 1
STUD)Y ONLY

57 MAY 24 LANDING
ASSUMPTIONS/CONCERNS:

L1 | 1O saAFNG f ACCESS | THERMOGRAPHY
1. MANPOWER REMAINS CONSTANT
2. REQUIRES PROGRAM WAIVER

C/P & ROQC / SPAR REMOWVALS

!

3. 6 DAY /| WEEK
2 SHIFTS ! DAY

] CORROSHION INSHRECTION

PR RESOQLUTIONS

INSTALL|SPAR FITTINGS f RCC'S

RCC STEP f GAP EVAL

LESS|CARRIER PANEL INSTALL ] ]

ALl RCC'S|REANSTALLED A

TPF CONTINGENCY ]

ALLLESS C/P INSTALLED j_\\

ROLLIOUT NOY 05

OFF LINE C/P REWORK

PRODUCTION CONTROL 1-0544 & 1-8318

AMSRCCLH.52
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CONTACT : RAY PROPST 1-5178

STATUS
OV-104 WLE INSPECTION CREATION DATE : 20 OCT 2009
USA NASA REVISION DATE : 20 OCT 2009
(LESS FOUR SPAR FITTING) REVISION Y
C C
— e— OPR : USA-PROPST, RAY, FM
SCone NC Mo conewr NASA- BREWER, ANGIE, PH.O
WEEKS 13:54
2009 2010
1 DECEMBER JANUARY FEBRUARY MARCH | APRIL | MY | JUME
ts} 15 Matd 1 G 15 22 29 S 12 19 26 3 10 17 24 31 [

23 30 7 14 21 28 4 11 18 25 1

STUDY ONLY

ASSUMPTIONS/CONCERNS:
1. MANPOWER REMAINS CONSTANT
2. REQUIRES PROGRAM WAIVER

3. 6 DAY | WEEK
2 SHIFTS / DAY

™ | 22 LES| C/P / 30 RCC 4 20 SPAR REMOVALS
4. NO TPS CONTINGENCY

[/ LANCING @ KSC NOY 23

1 | ] sdFNG 1 ACCESSI THERMOGRARHY

L] | | INSPECTIONS

] | PR REBOLUTIPNS

| | IMSTALL SPARJFITTINGS / RCL'S

| | RCC STEP 1 GAP EVAL

LESS INSTALL / TORIQUE / FLOW PA[TH/ STEP & GAP [

READY FOR WT|& CG i‘:,.

ROLLOUT] /N

OFF LINE LESS C/F REWORK

PRODUCTION CONTROL 1-0544 & 1-8318

IAmini_projectsiov-104'ray propst 104WLEINSP arp AMSSPFIT 52
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CONFIGURATION / Facllities

« OV-104: Flight 32

« OMS Pods: LP04/RPO1

« ET: 136

« SRB: BI-143/RSRM 111

« SSME: TBD (#1), TBD (#2), TBD (#3)
 Payload: ISS-ULF4 (MRM1, ICC-VLD)
* Flight Software: OI-34

 Firing Room: 4

 OPFBay: 1

e MLP: 2

« VAB High Bay: 1

« Pad: A

STS-132 LSFR
J. F. Kennedy Space Center USA [__Eﬂff#ﬂ

United Space Alliance
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STS-132
Launch Site Flow Review
Flight Software Overview

Tom Stansel
USA FSW

PRCB 10/22/09

USA
STS-132 LSFR

Pag e 6 5 Of 1 02 United Space Alliance




STS-132 LSFR (FSW)

® STS-132/0V-104 Flight Software (FSW) Versions

— Fifth scheduled flight of Operational Increment (Ol) 34 Flight Software (SASCB SCR
98107A documents PASS and BFS OI-34 content)

— Third scheduled flight of MEDS IDP VI 07.01/MDUF VI 06.00 (SASCB SCR 98113A
(pending approval) documents content)

— Sixth scheduled flight of MAGRS-3S Link 613-996-008 Software (Link-008)
(SASCB SCR 98115 documents content)

® STS-