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Turning over low-Earth
orbit astronaut
transportation to
commercial companies
allows the agency to use
other resources

to develop the Orion
spacecraft and

Space Launch System
rocket for missions

into deep space
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NASA is on a parallel path with a goal of advancing human space exploration. 

The agency’s work to turn over low-Earth orbit astronaut transportation to commercial companies, like Boeing and SpaceX, allows NASA to use other resources to develop the spacecraft and systems for missions into deep space. 

Both destinations – the International Space Station and deep space – are vital in the nation’s space exploration efforts, and one cannot be successful without the other.



Commercial Crew Path

The vision of commercial human spaceflight to low-Earth orbit is
a robust, vibrant enterprise with many providers and a wide
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In the past NASA’s way of doing business meant that agency personnel were deeply involved in the processing, testing, launching, and operation of a crew transportation system. The space agency owned the spacecraft and its operating infrastructure. Every spacecraft built for humans, from Mercury to Gemini and Apollo to the space shuttle and American section of the International Space Station, was built and operated using this model.

In Commercial Crew's approach, NASA partners with private industry and sets the safety and mission requirements. This approach allows for both a public purpose and agency purpose to be pursued and achieved. 
  
Through well-defined industry partnerships; inter-agency collaboration and teamwork; focused mission preparation; and a true hands-on crew cadre, CCP will help to enable the commercial space industry to advance and mature.
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Industry Partnerships

NASA partners
with private
industry and
sets the safety
and mission
requirements
The companies
design, build,
and own their
systems

NASA works closely with companies to develop and
validate crew transportation systems that can safely,
reliably, and cost-effectively carry humans to and
from low-Earth orbit

Companies design their transportation system to
meet NASA’s pre-determined set of requirements

The companies are encouraged to apply their
most efficient and effective manufacturing and
business operating techniques

This partnership approach allows insight
into a company’s development process
and the agency’s technical expertise

and resources are accessible to partners
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Ultimately, CCP’s goal is to provide safe, reliable, and cost-effective access to the space station from the Space Coast.

NASA's engineers and aerospace specialists work closely with companies to develop their own crew transportation systems that can launch and return our crews safely to Earth. For the contracts phase of development and certification, each company had to meet NASA’s pre-determined set of requirements.
 
The companies are encouraged to use their best practices in all areas throughout the growth process.

The partnership approach allows NASA to maintains oversight and insight with the commercial organizations, which ultimately helps with meeting agency to requirements.
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Inter-Agency Collaboration

Government agencies working together to execute the program model

Coordinating with the FAA

— NASA/FAA Memorandum of Understanding
— Cross waivers for government payloads

— Government Astronaut

— Licensing

Working with FCC and NTIA on spectrum
usage and authorization

Working with Air Force and Eastern Range

— Established the Launch and Entry Steering
Group

— Synergizing certification
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NASA partners with many different Federal agencies in order to support our commercial space industry providers.

Including the Federal Aviation Administration, the Federal Communications Commission, the National Telecommunications and Information Administration, and the U.S. Air Force.
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Mission Preparation

* On Station
— International Docking Adapter
- C2V?2
* Planning and Training
— Joint Mission Planning
— Ops Planning
— Manifest Planning
— Land/Landing Qual Testing
— Water Rescue Training
 Hardware
— Launch Pad Modifications
— Spacecraft Production
— Space Suits
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On Station:
The International Docking Adaptor (IDA) allows the transfer of crew, cargo, power and data. IDA-2 was launched on SpaceX CRS-9 on July 18, 2016 and was attached and connected to PMA-2 during a spacewalk on August 19, 2016.
C2V2 will operate in both an S-Band radio frequency as well as a hard-line connection. The system will allow reliable communications with commercial crew and other visiting vehicles for all phases of rendezvous, docking, and mated operations.
Planning and Training:
Boeing and NASA will conduct full-scale rehearsals of crew recovery training during the coming year. The tests will simulate astronaut returns to Earth in the Western region of the United States. 
SpaceX has been working closely with NASA and the DOD to practice procedures to ensure crew safety throughout various contingency recovery scenarios. The company will complete an additional round of in-water rescue trainer exercises off the coast of Florida this year.
Hardware: 
Boeing and United Launch Alliance will make final preparations to Space Launch Complex 41 to ready the Atlas V complex for human spaceflight.  Modifications are nearly complete, including the installation and testing of a crew access tower, swing arm, clean room, personnel escape system and water deluge system.  
SpaceX is continuing upgrades to Launch Complex 39A in support of upcoming commercial crew missions, including the installation of their Crew Access Arm and white room on LC-39A’s fixed service structure.
Boeing is continuing with the production and outfitting of three crew modules and multiple service modules inside the C3PF.
SpaceX is making significant progress on the six Crew Dragon modules that the company currently has in various stages of production and testing. SpaceX’s structural qualification module has undergone extensive testing, which is scheduled to be complete in the first half of this year. 
Boeing will continue with the Starliner’s parachute test program. To date, Boeing has completed two of five planned tests. 
The second round of SpaceX’s parachute system validation testing will be completed in 2018. 

 

 




: Hands-on Crew Cadre

* Four U.S. astronauts assigned to train to fly initial test flights of America’s

first commercially built spacecraft
e Crew cadre working with commercial providers to help develop spacecraft

systems and space suits
e \eteran astronauts working side-by-side with Boeing and SpaceX, assisting

with testing and providing best practices

a0 7N

CCP Crew Cadre
Robert ‘Bob” Behnken
Eric Boe
Douglas ‘Doug” Hurley
Sunita “‘Suni” Williams
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Spacesuits: 
Boeing’s spacesuit will continue to undergo integrated system verification tests with our crew cadres’ input. 
SpaceX is working ongoing qualification and validation testing on its advanced spacesuits this year, including suit-fit and pressure tests with our four CCP flight test astronauts. 

Controls: 
Astronauts have provided feedback to both Boeing and SpaceX to help refine the Starliner and Crew Dragon’s control interfaces. This type of partnering has been integral to sharing best-practices between the agency and our providers.
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This is a quick snapshot of just how far we’ve come since CCP contract award. 


Looking Ahead

Planning and preparations for eight CCP missions are in the work

 Boeing:

- Pad Abort Test

- Orbital Flight Test (uncrewed flight)

- Crewed Flight Test (crewed flight)

- PCMs 1&2 - Completed eight milestones to

date with more coming

* SpaceX:

- Demo Mission 1 (uncrewed flight)

- Inflight Abort Test

- Demo Mission 2 (crewed flight)

- PCM 1&2 - Completed five milestones to date, with more coming
e Blue Origin:

- Launch Site Development - Milestones ongoing throughout the upcoming year

e Sierra Nevada Corporation:
- Dream Chaser - Scheduled to complete three milestones under Space Act Agreement
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Boeing:
Orbital Flight Test: Following launch from Space Launch Complex 41, the uncrewed Starliner will dock to the ISS. After about two weeks the spacecraft will return to Earth under parachutes to land in the Western US. The test will demonstrate the space system and the Boeing team are ready to perform a crew flight test. 
Crew Flight Test: Two crew members will be aboard the Starliner for Boeing’s first commercial spaceflight to the Space Station. The spacecraft will launch atop a United Launch Alliance Atlas V rocket from Space Launch Complex 41 and land again in the western United States. The mission will represent a major milestone in the return of human spaceflight from the United States.  
SpaceX
Demo-1: Is SpaceX’s first demonstration mission with Crew Dragon to and from the ISS. This mission will be uncrewed and will serve as an important rehearsal for later missions carrying NASA astronauts. Using Crew Dragon’s advanced autonomous rendezvous and docking capabilities, SpaceX will complete a full mission profile. 
Demo-2: Is progressing toward SpaceX’s first crewed mission under the CCP. This mission will see two NASA astronauts flying to and from the Space Station in the Crew Dragon spacecraft from LC-39A. This mission will represent a major milestone in the return of crewed flights to the space station from American soil.  
Blue Origin and Sierra Nevada Corporation
Blue Origin launch site development is ongoing throughout this year.
SNC is scheduled to perform 3 milestones under the CCiCap SAA: Design Analysis Cycle (DAC) 6 Closeout Review. Dream Chaser RCS Development Testing Recent Progress and Status. And, Aero Database Review.







To view video, see Media 1 on metadata page,
or https://www.kaltura.com/tiny/pgujb
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Pretty impressive, right. 
Build – Test – Fly is truly this year’s motto as we work with our providers to reach our ultimate goal. The mission is in sight!
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