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Agenda

¢ Introduction to First Stage
e Hardware
e Mission
e Organization

¢ Ares I-X Life-Cycle
e Significant Events
e Top Level Schedule
e Additional Pressure Points

¢ Dealing with the Pressure
e Putting the Team Together
e Key Decisions Made
e Tools Implemented

¢ Conclusions and Lessons
Learned
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First Stage Technical Overview @’
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¢ Ares | Designs
e Parachutes

e FTS Extension to Aft Segment
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Ares |-X First Stage Major Hardware @

Finished Stage will also include:

Development Flight Instrumentation Installed
Systems Tunnel Cables & Covers Installed s\ / Upper Stage Interface

Complete Cable & Instrumentation Interfaces
Separation and Deceleration

\ System Installed
Pad Stabilization Connection Point

Insulated and Cast
Forward Segment with

Igniter Installed Forward Assembly

Insulated and Cast

Forward Center Segment Avionics Pallet Installed

ma (all except flight computer & two RRGUS)

Insulated and Cast
Aft Center Segment

Fifth Segment Simulator

Insulated and Cast

Aft Segment with Forward

Nozzle Assembly Installed

Modified Systems Tunnel for FTS LSC

12 GFP BTMs/BDMs Installed
TVC System (incl. APUC) Installed
RRGU Installed

Only T-0 Electrical Interface

Aft Exit Cone Assembly

Aft Skirt Assembly
Four Segment Motor



Re-entry Mass Properties with BDMs, BTMs, and 3654-Ib ballast on Aft Skirt

Ares I-X First Stage Recovery Sequence

Separation from US Tumble Motor Fire Apogee
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Fwd Skirt Extension
Separation

T, = 340 sec

Toep =216 sec

H =4,500 ft

V = 340 fps

4 Q=117 psf
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Main Chutes
Deploy
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4 Q=153 psf

Reentry Max Q@ Nose Cap Jettison Pilot Chute Deploy ¥

Ty =252 sec Ty, =315 sec T, =316 sec

T, = 128 5e€ Taep = 191 sEC Toep = 192 sec \
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Q = 880 psf Q = 200 psf Q =202 psf Bragua Gt \ |

Q.. =3,161psf Q. =220 psf " Deploy I
T,=318sec |
Teop = 194 seC ‘*/

I

) H = 13,800 ft
i V =518 fps
Q = 204 psf

J W .“ il
I W

,J:N Nozzle Ext.

Jettison
T, =360 sec
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All events are based on predicted nominal performance, unless otherwise noted
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Drogue Chute
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Ares |-X Executive Summary
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Ares I-X First Stage IPT (MSFC)

Safety&MiSSion EEEEEEEEEEEEN
Assurance ( S& MA

Brent Malone

John Crisler, Lead

Business

Ares |-X
First Stage IPT
Chris Calfee
Lead
Jay Nichols
Deputy

Janet Crawford

Steve McGraw

EEEEEEEEEEEER Ch|ef Englneer

Mike Phipps

Systems Engineering

& Integration (SE&I)

Harry Craft

Budget Schedules LSE
Bob Williams Aaron Sumner David Bath
Verification SE Coordination Verification
Fifth Segment . Forward
Simulator ifE L RERY Assemblies
Beth Cook Jay Nichols Yvonne Villegas Bill Claunch

Structures

KSC

Operations

Recovery

& Disassembly

Deceleration

SDA (Avionics)

Keith Higginbotham

Tony Smith

Mike Phipps

Brad Perkins

Ron King

Robert Cooper

National Aeronautics and Space Administration




Significant Events During the Life Cycle

¢ ATP May 2006 (April 15, 2009 Launch)
e Motor Delivery 8/8/2008
e Forward Assembly/5SS Delivery 1/30/2009
o Aft Skirt Delivery 12/12/2008

¢ 750 DFI Sensors on Vehicle, 325 on First Stage
¢ April 2007 -1st Lean Event and Project Re-Organization

¢ August 2007 - Separation Plane Change
e Moved Separation Plane from Top of Interstage to Bottom of Frustum

e Moved Separation and Tumble Motors to Aft Skirt
— Aft Skirt Moved to Critical Path Along with Forward Assemblies

¢ Summer of Lean

¢ PDR and CDR “Slippages”
e 4-10 Months
e No Change to Launch Date
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The “Leaning” of First Stage Delivery Dates

Original Delivery Evolved
Dates Dates
Motor 8/8/08 7/17/08
Forward
Assembly 1/30/09 12/1/08
5SS 1/30/09 12/15/08
Aft Skirt 12/12/08 11/19/08

Assumptions:
4/15/09 Launch Date
May 2006 ATP

National Aeronautics and Space Administration



Ares |-X Major Milestones

CY06 CcYo7

AMJ JASOND JFMAMJJASONDJFMAMJJASONDJFMAMJ JASOND

CYo08

CYO09

Ares -1 SRR Schedule CDR DATA

s g, ohaomoesmR Do con 415108 Loy
\ 4 A 4 \ A v lestones
Ares |I-X Current Schedule X-Sync ' FSVAB 1
Delta PDR CDR P2 S
e SRR Ot — Deliveries 10027109
MajorR i ts Rel Revisi
ajor Requirements Releases/Revisions Vehicle and Top-Level
SRD SRDv1.0 SRDv3.02 SRD v4.0 SRD vA.1 SRDwv4.13 SRDv4.15 SRDv4.15a
1211106 312007 1115107 523108 9/119/08 12708~ 2/4/09 Requirements
\ 4 4 Y \ 4 A 4 Documents
FSERD F l;. ERBD FSERD
! RevA |-XDPD ev ev
FSERD i 55‘,}5#“ 4115108  4/30/08 125108 327109
Al1-IRD-F2G F2GIRD  F2GIRD F2G IRD F2GIRD  F2GIRD F2G IRD F2G IRD
Trirt 3HTi07 e 1250107 15103 5130108 1241108 2157108 Fuariace Cofol
' &n€ ' ' v v Documents
Al1-IRD-U2F F5-USS F5US5 FSUSS FS5USS
Y IRDV1.0 IRDvA.01 , ,
15t Stage to Upper Stage o s I%ﬁ;'?]a?z l%f[iruzﬂu
3
] ] A2V 3.0 A2V 4.0 A2V 4.01 03 A2V 4.04AZV 405 A2V 4.0 A2VED Requirements
Al1-ICD-A2V ST O&s 514108 61706 THI0B i0ios 114108 192108 3/24109] 5/5109 d

Avionics to Vehicle

Baseline

SDB Guidance SDB 1.0 SDB 2.0 SDB 3.0 SDB 4.0 SDB 5.0
g‘t” '?YS'SDD? s Memo 97/07 111907 318108 119109 4117109
ruciures Uata ooo
\ 4 Y Y Loads and
TDB1.0 TDB 2.0 TODB 3.0 TDB 3.01 TDE4.0

%:‘elnﬁ;ﬂslf-n-r\? %ata Book AR 6/10/08 12117/08 3127109 112109 Environments

v Latest Requirement Y Documents
i ACO1.0 ACO1.01 ACOZ0 ACO 3.0 ACO 4.0 ! ACO4.11

Ay b Baseline 92707 12120007 2119108 56108 Gimos. | “Saice.  TBD(Pending XCB Ris
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Other Interesting Events

¢ Forward Assembly and Fifth Segment Simulator Fabrication
e “Small” Shop in Indianapolis, Major Tool & Machine
e Centralized Location for All Major FS Fab

e Six Major Pieces of Structure
— 3 Aluminum
— 3 Steel

e Shortage of Welders
e Lack of Experience with “Flight Hardware”

¢ Motor Shipment
e Pressure was Applied to Ship the Motor to KSC Before it was Ready
e KSC Had No Plan in Place to Complete Instrumentation
e First Stage Refused

¢ Forward Assembly Processing
e KSC Didn’t Approve FA/5SS of Astrotech Processing, Wanted it Done at KSC

¢ Harness Issues
e Availability
e Testing
e Aluminum Tape

¢ ATK-USA Contract Squabbles

¢ Safety Violations

National Aeronautics and Space Administration 11



Adding to the Pressure

¢Interactions with MMO
e MMO Wanted Schedule Updates from ATK/USA Simultaneously to
First Stage Receiving
—Didn’t Allow FS to “Manage” the Schedule
e Margin Controlled by Mission Manager
— Gave the IPTs Limited Flexibility in Managing Schedule

¢Interactions with Prime Contractor
e Schedule Management was a Significant Weakness Early in Life
Cycle
e ATK Understood the Pressure the First Stage IPT was Under

e Difficult at First
— ATK Continually Submitted Updated Schedules with Slippages to Delivery
Dates
— Multiple Reports Coming from Different Groups

National Aeronautics and Space Administration
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Dealing with the Pressure

¢ Team Makeup
e Good Mix of “Greybeards” and
“Greenies”
e Selection of the “Right” Personality
e Worked and Played Well Together

¢ Actions Taken
e Re-Org of First Stage Team
e On the Floor Presence
e Ship FA/5SS Structures Directly to KSC
for DFI Installation
e Stop the Mass Distribution of Schedule
Updates/Data

¢ Tools Implemented
e “One Pagers”
e Daily Tracker
e Milestone Tracking Status
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]

Al-X First Stage Tracking Milestones 25 Mar 09
Milestone
. . Last % Current %

Milestone Corgp:teetlon Status Corralsie | CamlEs Threats
FORWARD ASSEMBLY
Frustum O/D at
ARF 2120 100% 100%
Main Chute Install| o o
Complete 3/13 100% 100%
OFI Cable Testing o o
Complete 3/17 100% 100%
Fwd Skirt DFI
Sensor Install 3/26 85% 100% | Last 2 Accels Installed 4/2
Complete

d Sk d Projection: 4/20 (4/24)
Fwd Skirt Ready OFI Harness Testing (6 Harnesses, 34
to Mate 413 82% 85% connectors)

Return 2 Pyro cables to LMCO for rework

Frustum DFI Projection: 4/11
Sensor Install 3/31 40% 5% Peeling Paint inside Frustum
FSE Ready for 4/8 85% 90% Projection: 4/20
Mate
Frustum Ready 0 0 o
for Mate 4/8 65% 75% Projection: 4/22
FSE/FS Mate 4/13 0 0 Projection: 4/26 (4/30)
Frustum/FSE o
Mate 4/20 0 0 Projection: 4/30 (5/6)
Transfer to GO 5/8 0 0 Projection: 522 (5/29)

National Aeronautics and Space Administration
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Forward Assembly Delivery to VAB

Forward Skirt
OFI Harness
Testing Impacts

2-Jun-2009
Attach
Bolts High
26-May-2009 it
Jorque
19-May-2009 Ordered
Nut Replacement
Plate Nut Plates Nut Plate
Harn_ess Failure Low
12-May-2009 Testing Running
Directive
5-May-2009 ’
I MMO Re-
28-Apr-2009 baseline

Harness
PR
Initiated

21-Apr-2009 Harness Testing PR 19-Feb
Enabler TIM Re-Baseline 20-Feb

A Initial OFI Testing B/L (FSE/AS)| 5-Mar

14-Apr-2009 Schedule Re-Baseline 8-Mar
XCB/Davis "no test" Decision | 12-Mar

CxCB Reversal (Test 5SS Aft) 19-Mar

7-Apr-2009
e aNI88iI5I 8333333223333 88883 %5

== Current Delivery Projection = «FSPO (Calfee) Target === Ares |-X MMO Baseline
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First Stage Ares IX 5SS Flow

As of 3/12/09

Nov'08 Dec'08 ‘ Jan'09 ‘ Feb'09 ‘ Mar'09 ‘ Apr'09 Jun'09 ‘ Jul'09
Forward 12/11 V. Receive Fwd O/D @ Astrotech
Segment 12/13 = 12/18 Install TPS el BE
@11/4 12/19 —— 1/15 o
Finalize
FULROLS 1/16 T 1/21
1/21 Y Ship to EDO ] )
19® 121 o 2/5 Build-up/Inspect, install |adders, cameras
1U110642- install cable routing brkts, X-port to HB4
2/5 v 5SS Fwd Ready to mate
Center 2/1 V. Receive Center O/D @ Astrotech
2/3 T 2/7 Install TPS
@11/4 2/9 Temml 2/14 Install DF
7U140175A 2/16 T 2/19 Finalize
2/19 Y Ship to EDO
2118 Buildtup/Inspect, install ladders, Temp GSE Platforms,
Instlcable routing brckts, ECS Doublers, X-port to HB4
5SS Ctr Ready to mate V 35
Aft Seg ment 1/17 VY Receive Aft O/D @ Astrotech
@11/5 1/17 o 1/26 Install TPS
7U140174A 1/27 | 2/12 Install DF
2/13 T 2/17 Finalize
Internal Mechanical Ops, Shim Install Battery Brkts
11/26@ 2/2 el 2/16 Install CRD Panel,Cable Routing & Pyro Brkts,
7U130488- Cmnd Panel, Brkts & Tube Rack Assys, C-Band, Ladde

7U130488-A@2/2

FSAM Unpack, Inspect, Prep fo
217 §

2/10 e | 2/16
2/17 ipto EDQ

Shim/Install He
Install RSS An

ater Mod Components
. Cover Plugs, Install Feed thru Pnls

External Mech Ops, Install C-Band Doublers

2n e 3/16 S-Band Doubler/Ant, RSS ant, Ord, feed-thru Panels
2/18 3l9 Systems Tunnel Install, Install Heritage Sys

2/26 T 3/2

1U110642-A
2/16 Y Receive FSAM

r lift

3113 =) 323

@ 319

317 [ 3/18 Lift3

Fit check uninsulated tunnel canoe cover, etc..
nstalllangle brackets

Electrical B/U- RSS equip-antenna-cable,
C-Band antenna- controller- cable- cable Test
C-Band Xponder

nd Mate FSAM to Aft

Final 5SS Mate

3/5

30 W1 319 S

3/18 i

]-3/20-Lift & Mate Fwd/Ctr Segments

tall angle brkts, fitcheck faux cover
| Routing and C/O

Post FSAM Electrical Opns, DFI Cables/Sensors

il OFI CRD, FSAM Cables, S-Band Cables

3/31

3/3 3/23

sno T 48

4/11Lift and Mate Fwd/Ctr to Aft Seg, ECS, Bridge Cover

4/2 4/11 Final Inspections

4/11 %4/1? Final Xfer Preps-Attach Sling, GSE doors, load, tarp
4/17 VY Ship to HB3
Insulate Aft Tunnel Cover
Insulate Fwd/Ctr Tunnel Covers
4/17 4/27 Install Insulated Fwd/Ctr tun cvers, bridge cvers
4/28 +:] 4/30 Install Insulated Aft tunnel cover, bridge cver




Summary & Lessons Learned

¢ Coming together is a beginning. Keeping together is
progress. Working together is success. ~Henry Ford

¢ Individual commitment to a group effort - that is what makes
a team work, a company work, a society work, a civilization
work. ~Vince Lombardi

¢ Respect your fellow human being, treat them fairly, disagree
with them honestly, enjoy their friendship, explore your
thoughts about one another candidly, work together for a
common goal and help one another achieve it. ~Bill Bradley

¢ Never doubt that a small group of thoughtful, committed
people can change the world. Indeed, it is the only thing
that ever has. ~Margaret Meade

2P ) P

¢ Teamwork is the ability to work together toward a common
vision. The ability to direct individual accomplishment
toward organizational objectives. It is the fuel that allows
common people to attain uncommon results. ~Andrew
Carnegie

¢ If you want to build a ship, don't drum up people together to
collect wood and don't assign them tasks and work, but
rather teach them to long for the endless immensity of the
sea. ~Antoine de Saint-Exupery

¢ None of us is as smart as all of us. ~Ken Blanchard
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