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CCTS Design Maturation
Under CCDev?2 i

AStructures & Mechanisms Testing
A CM Pressurized Structure Producibility & Material Properties
Testing for Lighter Weight Alloy (Al 7475)

A BMI Composite Material Property Development
A CM/SM Umbilical Pyrotechnic Guillotine Cuttel
A MMOD Hypervelocity Impact Testing

ALanding System Testing
A Airbag Drop Testing
A Rotation Handle Testing
A Parachute Drop Testing
A Inflation System Development
A FHS Separation Testing

APropulsion Systems Testing
A Launch Abort Engine Hot Fire Tests
A SM Propulsion Tank Tests

A Orbital Maneuvering and Attitude Control Engine
Hot Fire Test

A SM Propulsion Cold Flow Test
A SM Propulsion Helium Pressurization Flow Test

AWind Tunnel Testing

A Launch Abort Wind Tunnel Testing at
NASA Ames Research Center
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CCTS Design Maturation
Under CCDev?2

AAvionics Testing
A Launch Vehicle EDS Testing with
CST-100 Avionics
A ASIF/VENUS Closed-Loop Ascent/Rendezvous
Flight Simulation
A ASIL Deployment

AProduction and Ground Systems |

Development
A AI&T Site Selection (refurbished KSC OPF3)

A DELMIA Design for Manufacture and
Assembly Assessments

ACrew and Cargo Systems
Development

A Crew Ingress/Egress Assessment
A Cargo Capability Assessment

A Crew Reach Assessment
A Crew Control Panels Layout Development
A Crew Seat Prototype Development
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CCiCap Base Period

Major Milestones 2013-2014

Aug
ﬂi’ Aug-2012 #1 - Integrated System Review
Oct-2012 7&( #2 - Production Design Review
Nov-2012 ‘ifr #3 - Phase 1 Safety Review Board
Jan-2013 ‘ﬁ’ #4 - Software Integrated Engineering Release 2.0
Jan-2013 Sﬁr #5 - Landing & Recovery/Grnd. Comm. Design Review
Feb-2013 72( #6 - LVA Preliminary Design Review
Apr-2013 ’iﬁi’ #7 - Integrated Stack Force & Moment Wind Tunnel Test
May-2013 iﬁi’ #8- Dual Engine Centaur (DEC) Liquid Oxygen Duct Dev. Test
Jul-2013 ‘ﬁf’ #9 - Orbital M{aneuvering & Attitude Control Engine Dev. Test]
Oct-201?,’> ﬁﬂr #10 -Spacecraft Primary Structures CDR
#11 - Service Module Propulsic:bn CDR ‘ﬁg’ Nov-2013

#12 - Mission Control Center Interface Demonstration Test 7‘,‘,{ S:ep-2013
#13 - Launch Vehicle Adapter CDR 793’ Siep-2013
#14 - Emergency Detection System (EDS) Standalone Testini; 'if? Oct-2013
#15 - Certification Plan I';‘elease ‘ﬁg’ Nov-2013
#16 - Avionics Software Integ. Lab (ASIL) MultiJE-String Demo 7,"\? Dec-2013
#17 - PiIot-ini-the-Loop Demonstration i’,\( Feb-2014
i #18 - Software CDR iﬁi’ Mar-2014
#19-Critid::al Design Review Board Apr-2014 jf.\j’
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CCTS Design Maturation

Under CCiCap
Aug. 2012 through Jan. 2013

Alntegrated System Review

A Established and demonstrated CCTS Vehicle and operations that meets system
requirements

AProduction Design Review

A Established the baseline plan, equipment and infrastructure for performing the
manufacture, assembly and acceptance testing of the CST-100

A Leveraged successful and extensive Boeing Commercial production practices

APhase 1 Safety Review Board

AConducted a comprehensive safety review
Crew Transportation System certification process

A Focused on hazard reports, cause descriptions and controls

ACST-100 Interior Layout Evaluation

A Completed three-day evaluation with NASA astronauts on reach and visibility of
controls/displays

A Received feedback on the design of the crew seats, interior lighting, and optimum
layout for Crew Resource Management

ASoftware Engineering Release 2.0
A Initial release of flight software

ALanding & Recovery/Ground Comm. Design Review
A Preliminary design of ground and communications architecture
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CCTS Design Maturation
Under CCiCap 2013 Milestones

Boeingbs CCTS 2013 PIn -

Spacecraft Segment
(CST-100)

* Crew Module (CM)
* Service Module (SM)

A Continue system design maturation i multiple demonstrations
A CST-100, Atlas V integration and Launch Pad Modifications
A Mission Control demonstrations

A Continued re-development of the ULA Dual Englne Centaur
A Launch Vehicle Adapter PDR & CDR '
A Continued development of KSC OPF-3

Launch Systems Segment

« Launch Vehicle (LV)

» Launch Control Complex

« Spacecraft / LV Integration
« Launch Pad

*»Pad Test & Checkout

Ground Systems &
Operations Segment

«Crew Training
» Cargo Integration
* Mission Planning
* Mission Operations
+ Landing & Recovery
« Assembly, Integration
and Test Facility
» Mission Operations Center
* Network Services
« Landing Site Facilities
» Training Systems
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Commercial Crew

Market Potential s
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AAgreement with SA to make
S __C£ extra seating capacity available

el e ntures. toprivate space flight participants

ABoeing CCTS will provide
transportation to Bigelow Station

ABigelow provides test articles and
facilities supporting CCTS development

ABoeing is working with potential

An d more international customers and

exploring other opportunities to
continue to foster the market

NASA development funding is providing the stimulus

to enable future commercial market growth
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