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Marshall’’s Role in Space Exploration  

Marshall makes significant contributions  
to America’s space program.  

Living and Working 
in Space 

Understanding  
Our World 

and Beyond 

Lifting from 
Earth 
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From Exploration to Opportunity 

Marshall impacts the community. 

2.2 million square feet 
of manufacturing space at  
Michoud Assembly Facility  

4.5 million square feet 
of space occupied  

in Huntsville  

3rd largest employer 
in the Huntsville – Madison 

County area  

Nearly 6,000 employees 
(civil service and contractor, 

approximate number) 

$2.88 billion (FY2009) 
impact to  

Alabama economy 
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Transitioning to Space Launch System 

Beginning With Available Resources and Technologies 

EXPLORATION SYSTEMS DEVELOPMENT 

21st Century Ground Systems Program 

Space Launch System (SLS) Program 

Orion Multi-Purpose Crew Vehicle (MPCV) Program 

Ares Project 

Ground 
Operations 
Project 

Mission  
Operations  
Project 

Extravehicular 
Systems 
Project 

Orion Project 

Shuttle Program 
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Advancing the U.S. Legacy of Human Exploration 
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To reach for new heights and reveal the unknown,  
so that what we do and learn will benefit all humankind. 

 

NASA Vision 

 
NASA Strategic Goals 
  
✔ Extend and sustain human activities across the solar system. 
  
ü  Expand scientific understanding of the Earth and the universe in which we live. 
  
ü Create the innovative new space technologies for our exploration, science, and  

economic future. 
  
    Advance aeronautics research for societal benefit. 
  
ü  Enable program and institutional capabilities to conduct NASA’s aeronautics and  

space activities. 
  
ü  Share NASA with the public, educators, and students to provide opportunities to 

participate in our mission, foster innovation, and contribute to a strong national economy. 

SLS — Safe, Affordable, and Sustainable 
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NASA Authorization Act of 2010 

♦  The Congress approved and the President 
signed the National Aeronautics and Space 
Administration Authorization Act of 2010  
 Bipartisan support for human exploration beyond  
low-Earth orbit (LEO) 

  
♦  The Law authorizes 

 Extension of the International Space Station (ISS) 
until at least 2020 
 Strong support for a commercial space 
transportation industry 
 Development of the Orion Multi-Purpose Crew 
Vehicle (MPCV) and heavy lift launch capabilities 
 A “flexible path” approach to space exploration, 
opening up vast opportunities including  
near-Earth asteroids and Mars 
 New space technology investments to increase the 
capabilities beyond Earth orbit (BEO) 

Delivering on the Laws of the Land … and Obeying the Laws of Physics  

This rocket is key to implementing the plan laid 
out by President Obama and Congress in the 

bipartisan 2010 NASA Authorization Act. 
— NASA Administrator Charles Bolden 

September 14, 2011 
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SLS Is a National Asset  
for Multiple Stakeholders and Partners 

 SLS —  
Going Beyond Earth’s Orbit 
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Near-Earth Asteroids: 
– Compelling science questions:   

How did the Solar System form? Where did 
Earth’s water and organics come from? 

– Planetary defense:  Understanding and 
mitigating the threat of impact 

– Potential for valuable space resources 
– Excellent stepping stone for Mars 

SLS Offers Flexible Capability for Exploration Missions 

Increasing Our Reach and Expanding Our Boundaries 

High-Earth Orbit (HEO)/Geosynchronous-
Earth Orbit (GEO)/Lagrange Points: 
– Microgravity destinations beyond LEO 
– Opportunities for construction, fueling, and 

repair of complex in-space systems  
– Excellent locations for advanced space 

telescopes and Earth observatories 

Earth’s Moon: 
– Witness to the birth of the Earth and  

inner planets 
– Has critical resources to sustain humans 
– Significant opportunities for commercial 

and international collaboration 

Mars and Its Moons Phobos and 
Deimos: 
–  A premier destination for discovery:  

Is there life beyond Earth?  
How did Mars evolve? 

– True possibility for extended, even 
permanent, stays 

– Significant opportunities for 
international collaboration 

– Technological driver for  
space systems 
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SLS Roadmap: Extensive Engineering and Business 
Analyses and Planning 

ACTIVITY J F M A M J J A S 
2009 2011 

D O N J F M A M J J A S D O N 
2010 

J A S D O N 

Review of Human Space Flight (HSF) Plans Committee (Augustine Panel) 

Heavy Lift Launch Vehicle (HLLV) Study 

Heavy Lift Propulsion Technologies Study (HLPT) 

Human Exploration Framework Team (HEFT) and HEFT II 

Broad Agency Announcements (BAA) 

NASA/U.S. Air Force (USAF) Common Engine Study 

Heavy-Lift Vehicle (HLV) Analysis of Figures of Merit (FOM) 

Requirements Analysis Cycle (RAC) 1 

SLS Mission Concept Review (MCR) 

Exploration Systems Development (ESD) SLS Analysis of Alternatives (AoA) 

Agency Integrated Architecture Decision 

SLS Program Planning and Budget Execution for FY13 to Agency 

SLS Acquisition Strategy Meeting 

Independent Cost Assessment Report (Booz Allen Hamilton) 

SLS Rolled out by NASA Administrator 

SLS System Requirements Review (SRR) Checkpoint 

ESD Cross-program SRR 

“Take your time and get it right.” 
—Tom Gavin, Jet Propulsion Laboratory 

SLS Mission Concept Review, March 2011 
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♦  Safe: Human-Rated 
  Loss of Crew/Loss of Mission: TBR 

♦  Affordable 
  Constrained budget environment, with  
 no planned escalation 
  Maximum use of common elements and existing assets,  
 infrastructure, and workforce 

 
♦  Initial Capability: 70 tonnes (t) 2017–2021 

  Serves as primary transportation for Orion MPCV and  
 exploration missions 
  Provides back-up capability for crew/cargo to ISS 

♦  Evolved Capability: 130 t post–2021 
  Offers large volume for science missions and payloads 
  Modular and flexible, sized to mission requirements 

SLS Driving Objectives 

SLS First Flight 2017 
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Many Solutions Considered:  
One Affordable Answer 

“This enterprise is not for the faint of heart.” 
                                                                    —Wayne Hale 
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Orion Multi-Purpose 
Crew Vehicle (MPCV) 

Payload Adapter (PA) 

27.5 ft. (8.4 m) 

Payload Fairings 

SLS Architecture Uses Existing and  
Advanced Technologies to Fly in 2017 

Built in the U.S.A. 

Launch Abort System 

Interstage 

Solid 
Rocket 

Boosters 

70 t 
318 ft. 

130 t 
376 ft. 

Upper Stage 
with 
J-2X 

Engine 

Liquid 
or 

Solid 
Rocket 

Boosters 

Orion 

Core Stage 

RS-25 
(Space Shuttle Main Engines) 

INITIAL CAPABILITY, 2017–21 EVOLVED CAPABILITY, Post-2021 

30 ft. (10 m) 
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SLS Will Be the Most Capable U.S. Launch Vehicle 

 Sample of Proposed and Fielded U.S. Systems 

100’ 

200’ 

300’ 

XCOR	  
Lynx	  

Masten	  
XA-‐1.0	  

	  

AFRL	  
RBX	  

Pathfinder	  

NESC	  
MLAS	  

Orbital	  	  
AA-‐2	  

Orbital	  
Minotaur	  
IV	  &	  V	  

ATK	  
Athena	  II	  	  

C	  

Orbital	  
Taurus	  	  
I	  &	  II	  

SpaceX	  
Falcon	  
9	  &	  9H	  

ULA	  
Atlas	  V	  	  
551	  

ULA	  
Delta	  IV	  

M	  

ULA	  
Delta	  IV	  

H	  

NASA	  
Space	  Shu�le	  

NASA	  
Saturn	  

V	  

NASA	  
Nova	  Concept	  

Only	  

NASA	  
SLS	  

70	  t	  	  	  	  	  130	  t	  

Small 	   	   	  Medium/Intermediate	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Heavy 	   	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  Super	  Heavy 
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SLS Affordability Tenets 

♦  Evolvable Development Approach 
  Manage Within Constrained / Flat Budgets 
  Leverage Existing National Capabilities 
  Infuse New Design Solutions for Affordability 

♦  Robust Designs and Margins 
  Performance Traded for Cost and Schedule 

♦  Risk-Informed Government Insight/Oversight Model 
  Insight Based On: 
‒ Historic Failures 
‒  Industry Partner Past Performance/Gaps 
‒ Complexity and Design Challenges 

  Judicious Oversight: 
‒ Discrete Oversight vs Near Continuous 
‒ Decisions Made Timely and Effectively 

 
♦  Right Sized Documentation and Standards 

  Reduction in the Number of Program Documents 
  Industry Practices and Tailored NASA Standards 

♦  Lean, Integrated Teams with Accelerated  
Decision Making 
  Simple, Clear Technical Interfaces with Contractor 
  Integrated SE&I Organization 
  Empowered Decision Makers at All Levels 

Improved Human Space Flight Affordability Required for Sustainability 
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Potential to Build on Heritage Hardware and Facilities 

Smartly Selecting the Most Efficient Infrastructure 

WWiinndd  TTuunnnneell  TTeessttiinngg 
Langley Research Center 

OOrriioonn  MMPPCCVV  IInntteeggrraattiioonn 
Johnson Space Center 

JJ--22XX  UUppppeerr  SSttaaggee  
EEnnggiinnee  IInnjjeeccttoorr  FFiirriinngg 
Marshall Space Flight Center 

PPaayyllooaaddss   
Goddard Space Flight Center 

JJ--22XX  TTeesstt  FFiirriinngg//SSppaaccee  SShhuuttttllee  
MMaaiinn  EEnnggiinnee  TTeessttiinngg 
Stennis Space Center 

GGrroouunndd  aanndd    
LLaauunncchh  OOppeerraattiioonnss 
Kennedy Space Center 

MMaannuuffaaccttuurriinngg  
aanndd  TTrraannssppoorrttaattiioonn 
Michoud Assembly Facility 

PPhhyyssiiccss  BBaasseedd  
AAnnaallyyssiiss 

Ames Research Center 

CCoommppoossiittee  SSttrruuccttuurreess 
Glenn Research Center 

SSttaannddiinngg  RReevviieeww  TTeeaamm 
Jet Propulsion Laboratory 
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SLS Recent Activities and Accomplishments 

 
♦  Hardware Accomplishments 

 J-2X upper stage engine testing 
 Solid Rocket Booster development motor 3 firing 

♦  Formulation Activities 
 Formulation Authorization Document (FAD) 
 Key Decision Point A (KDP A) memo   
 FY13 Program Planning & Budget Estimate submission 
 Initial General Accountability Office engagement 
 System Requirements Review checkpoint   

♦  SLS Program Roll-Out 
 Marshall Team Pre-briefing 
 Acquisition Strategy and Industry Day 
 Website launched 
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Summary 

♦  SLS is a national capability that empowers 
entirely new exploration missions. 

♦  Program key tenets are safety, affordability, 
and sustainability. 

♦  SLS builds on a solid foundation of experience 
and current capabilities to enable a fast start 
and a flexible heavy-lift capacity for missions  
of national importance. 

♦  The SLS acquisition will help U.S. aerospace 
industry stay strong as it develops initial 
capabilities, as well as provide competitive 
opportunities for advanced technologies for 
evolved capabilities. 

♦  The SLS Team has made significant progress 
and looks forward to working with you to 
continue America’s leadership in space. 
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www.nasa.gov/sls For More Information 

National Aeronautics and Space Administration 8049_Leadership Development.19 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


