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The New American Space Age: 
A Progress Report on Human Spaceflight

Lately, it seems the public cannot get enough of space! The recent hit 
movie “Gravity” not only won 7 Academy Awards – it was a runaway box 
office success, no doubt inspiring young future scientists, engineers and 
mathematicians just as “2001: A Space Odyssey” did more than 40 years ago. 
“Cosmos,” a PBS series on the origins of the universe from the 1980s, has been 
updated to include the latest discoveries – and funded by a major television 
network in primetime. And let’s not forget the terrific online videos of science 
experiments from former International Space Station Commander Chris Hadfield 
that were viewed by millions of people online. 

Clearly, the American public is eager to carry the torch of space exploration 
again. Thankfully, NASA and the space industry are building a host of new 
vehicles that will do just that. American industry is hard at work developing new 
commercial transportation services to suborbital altitudes and even low Earth 
orbit. NASA and the space industry are also building vehicles to take astronauts 
beyond low Earth orbit for the first time since the Apollo program. Meanwhile, in 
the U.S. National Lab on the space station, unprecedented research in zero-g is 
paving the way for Earth breakthroughs in genetics, gerontology, new vaccines 
and much more. 

A look at the following pages makes clear it’s an exciting time in the space 
industry, but continued progress cannot be taken for granted. In order to 
complete these developmental programs and realize the full potential of the 
space station, we must maintain funding and support for human spaceflight 
programs that have already been agreed upon by the White House and 
Congress in the NASA Authorization Act of 2010. Only an unwavering 
commitment to these programs will assure American leadership in human 
spaceflight for the next generation of explorers.

Marion C. Blakey 
President and Chief Executive Officer



“We have a long way 
to go. Many weeks and 
months and years of 
long, tedious work lie 
ahead. There will be 
setbacks and frustrations 
and disappointments. 
There will be, as there 
always are, pressures in 
this country to do less in 
this area as in so many 
others, and temptations 
to do something else 
that is perhaps easier. 
But this research here 
must go on. This space 
effort must go on. The 
conquest of space 
must and will go ahead. 
That much we know. 
That much we can say 
with confidence and 
conviction.”

President John F. Kennedy   
November 21, 1963 
One day before his 
assassination 
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“If you have 
built castles in 
the sky let not 
your dreams 
go to waste; 
just build the 
foundations 
under them.”
Henry David Thoreau
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Executive Summary
Across the government and private sectors, more vehicles are now being built 
for human spaceflight than at any other point in history. Today’s NASA human 
spaceflight program is an ecosystem of diverse activity – developing both 
exploration systems and commercial transportation services. These elements 
are strategically linked to one another and vital to the success of the overall 
human spaceflight program. 

In the field of suborbital spaceflight, private companies are developing 
spacecraft to take hundreds of paying customers briefly into space. If current 
trends continue, the suborbital market is predicted to have baseline revenue of 
$600 million over the first 10 years of operations. Already, one suborbital space 
transportation company, Virgin Galactic, is nearing 800 deposits for paying 
customers.

In low Earth orbit, three companies have won the most recent round of NASA 
funding, known as Commercial Crew Integrated Capabilities to develop new 
space transportation systems to the International Space Station (ISS) and open 
potential new markets for space transportation: Boeing, Sierra Nevada and 
SpaceX. All three have made steady progress to build U.S. domestic access to 
the ISS and end our dependency on the Russians.

For deep space exploration, the space industry is building vehicles to extend our 
reach further into the solar system than we have ever gone before. To expand 
human access to the solar system, two foundational vehicles are being built – a 
new heavy lift rocket called the Space Launch System and the Multi-Purpose 
Crew Vehicle called Orion. Orion will serve as the primary spacecraft to send 
NASA astronauts to destinations beyond low Earth orbit. Just as the Space 
Shuttle was a vehicle with many uses – from scientific experimentation, satellite 
servicing and space station construction – NASA’s next generation exploration 
vehicles will be equipped to take on multiple mission types for deep space 
exploration.

The human spaceflight programs established in the NASA Authorization Act of 
2010 and agreed upon by the White House and Congress have made incredible 
progress. By continuing steady and consistent support for these programs, 
exploration programs and commercial space transportation services will extend 
our reach farther than we’ve ever gone before – all for the benefit of life on Earth.
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When the Space Shuttle landed for the final time in 2011, a misconception 
seemed to take hold that human spaceflight was over for the United States. Yet 
if one takes a look at the manufacturing and assembly facilities at America’s 
space industry, a different reality emerges. A steady hum of activity is underway 
– the U.S. space industry is hard at work building the next generation of space 
vehicles for human spaceflight. Meanwhile, overhead a new era of utilizing 
International Space Station research for Earthbound breakthroughs is underway. 

In fact, across the government and private sectors, more vehicles are being 
built right now for human spaceflight than at any other point in history. In the 
field of suborbital spaceflight, private companies are developing spacecraft 
to take hundreds of paying customers briefly into space. In low Earth orbit, 
three companies are developing new space transportation systems for NASA 
to send U.S. astronauts to the ISS and open potential new markets for space 
transportation. Beyond low Earth orbit to deep space, the space industry is 
building vehicles to extend our reach further into the solar system than we have 
ever gone before.

The J-2X engine is placed onto 

a test stand at NASA’s Stennis 

Space Flight Center. The J-2X 

is an engine built and tested for 

the upper stage of NASA’s new 

heavy lift launch vehicle, the 

Space Launch System. This is 

the first launch vehicle since the 

Apollo Saturn V moon rocket 

designed to take people beyond 

low Earth orbit.  

Image courtesy of NASA.

A New Era in Human Spaceflight
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The 
number 

of years 
the United States 

has maintained 
uninterrupted 

astronaut 
presence in 

space, on board 
the International 
Space Station. 

In addition to new vehicle transportation development, the United States is in 
its 13th year of continuous astronaut presence in space on board the ISS. The 
station is now a research and development hub for the government, academia 
and private sectors, with unique research conditions that cannot be replicated 
on Earth. 

Today’s NASA human spaceflight program is an ecosystem of diverse activity – 
developing both exploration systems and commercial services. These elements 
are strategically linked to one another and vital to the success of the overall 
human spaceflight program. 

The exploration program extends our reach to new destinations that in turn 
creates new knowledge and new perspectives on ourselves, our origins and our 
world. It is one of the most difficult interdisciplinary efforts ever undertaken and 
its challenges stimulate world class innovation. Exploration paves the way for 
future human activity, including the opening of new potential markets. 

Symbiotically, NASA’s support of new commercial transportation services 
enables new capabilities for the agency. By utilizing transportation services to 
the ISS, NASA resources are freed for deep space exploration. Moreover, the 
market is seeded with commercial space capabilities that support and grow 
the space industrial base that makes human spaceflight possible. Together, 
exploration programs and commercial space services will extend our reach 
farther than we’ve ever gone before – all for the benefit of life on Earth.

This publication will provide a progress report on the milestones achieved as 
space companies take designs from computer screens to manufacturing floors. 

A quick glance at this report makes clear that a new era in U.S. human 
spaceflight is at hand. With steady policy and funding support, our young people 
can be assured that they too will live in a spacefaring nation that reaches new 
frontiers in commerce, exploration and science. 

The destinations now being pursued by NASA and the space industry for 
human spaceflight present a range of potential benefits, as well as challenges. 
Exploration is a long game. Whenever human civilization has leapt to the next 
frontier, it was made possible by successful explorers who recognized that the 
benefits of crossing the next sea far outweighed the risks posed by the journey. 

The challenges inherent to creating new markets in suborbital spaceflight, 
conducting scientific research on a space station or exploring deep space 
are immense. The distances between destinations and the life-threatening 
conditions posed to crew are great, but history shows that the greatest risk to a 
civilization’s long-term well being and advancement comes from staying home.

5 The 
number 
of human 

spaceflight 
vehicles under 
development 
by AIA member 
companies.
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International Space 
Station
Missions to the International Space Station 
will continue until at least 2020 – likely 
to 2024 if approved by Congress. These 
missions will be used to advance numerous 
research and development fields. Thanks 
to the ISS, American astronauts have had 
an uninterrupted presence in space for 13 
years and counting.

Commercial Crew Program
Three companies are competing in the Commercial 
Crew Program to provide services for astronaut 
transportation to the International Space Station in the 
post-Space Shuttle era. Once completed, the program 
will end our reliance on the Russians for astronaut 
transportation.

3

What’s next for Human Spaceflight?



Suborbital Commercial 
Spaceflight
Private companies like Virgin Galactic are 
ramping up activities in preparation for 
passenger commercial spaceflights to 

suborbital altitudes. These flights will 
begin as early as late 2014.

Deep Space Exploration Program
For the first time in more than four decades, the United States is building vehicles to 
send astronauts beyond low Earth orbit to deep space. The Orion Multi-Purpose 
Crew Vehicle will sit atop the Space Launch System and send crews to 
destinations like asteroids, the Moon and Mars.

4
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Since the initial flights of the first privately developed suborbital spacecraft 
– SpaceShipOne – in 2005, steady progress has been made by the space 
industry to develop suborbital space travel for paying customers. In 2013, Virgin 
Galactic conducted its first powered flight test of SpaceShipTwo, a vehicle 
that will take passengers to an altitude of 62 miles (100 kilometers), crossing 
the threshold of space. Since then, two more powered test flights have been 
successfully conducted, including one in which the vehicle reached its highest 
altitude to date – 71,000 feet – and clocked a maximum speed of 1.4 times the 
speed of sound.2  

As of the time of this publication, 542 individuals have flown in space and more 
than 700 deposits already have been placed by future passengers on Virgin 
Galactic.3  Although there are significant differences between an orbital flight 
taken by previous astronauts and suborbital passenger flights planned for the 
very near future, the impact of a suborbital spaceflight cannot be overstated. 

Virgin Galactic’s SpaceShipTwo 

makes its first powered flight, 

breaking the speed of sound. 

Image courtesy of Virgin Galactic.

Suborbital Spaceflight



Watch SpaceShipTwo 

take its third powered 

rocket test flight.
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Passengers onboard a suborbital flight will get a view of the curved Earth from 
space that has been described by previous astronauts as life altering. The 
experience of weightlessness will be extended to hundreds of passengers and 
spaceflight’s impact will be understood by a new sector of society. 

In addition to the excitement and new perspectives enabled by commercial 
space travel, suborbital flight opens new channels for scientific study. Suborbital 
space travel can be used for investigation of the atmosphere in previously 
unstudied regimes, astronomical observation and even human physiological 
research. 

For example, some SpaceShipTwo flights will only carry payloads, exposing 
science experiments to effectively zero-g conditions for about five minutes. 
NASA has embraced suborbital vehicles as a new medium for microgravity 
science with the establishment of the Flight Opportunities Program. Flight 
Opportunities funds test flights for maturing new technologies that NASA 
will need for future space missions, while also aiding in the development of 
commercial suborbital vehicles. 

Looking at the full suborbital spaceflight market, a recent study concluded that if 
current trends continue, the suborbital market is predicted to attain $600 million 
of baseline revenue over the first 10 years of operations.4  As encouraging as 
that forecast is, the most telling indicator of the potential suborbital market 
remains the private sector activity taking place in this field. Numerous space 
companies are investing their own capital to meet demand from the public, 
academia and the government. The final testing of systems like SpaceShipTwo 
for commercial flight makes clear the emergence of an exciting new industry – 
made possible by the U.S. space industry, NASA’s technologies and the U.S. 
government’s commitment to a strong and healthy space industrial base.



It’s not Computer 

Generated Imagery, 

it’s Space Station: 

Scan the code 

to see live action 

footage of auroras 

on Earth from space 

on your phone or 

tablet.

7 Image courtesy of NASA

“There are 
people alive 
today who 
would not be, 
if we did not 
have a space 
station.” 
Dr. Julie Robinson,  
International Space 
Station Program Scientist



Take a video tour of 

the International Space 

Station.
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International Space Station:  
Open for Business

For more than 13 years now, the United States has maintained a continuous 
presence in space with American astronauts on board the International Space 
Station. Over the course of this initial decade-plus experience, NASA astronauts 
have conducted thousands of scientific experiments as the station was being 
built and brought online. 

Today, the station is fully complete and scientific and technological research 
is its primary mission. The U.S. segment of the ISS has been designated a 
National Lab, just like Sandia or Lawrence Livermore National Labs – except 
unlike those Earthbound labs, the ISS has microgravity lab conditions, access 
to the vacuum of space and an orbital view for Earth observation. With a 
National Lab in space, the United States has an incredible advantage for 
science and economic advancement. 

By maintaining a steady and continuous lab in space, gravity’s effects can 
be removed from long-term scientific and engineering investigations on 
timescales that can’t be replicated on Earth.  It is this effectively weightless 
environment in low Earth orbit that’s called microgravity.

In addition to providing unique and unprecedented laboratory conditions for 
science, the ISS provides a large platform capability for robotic space missions 
or demonstrations. Missions with a dedicated spacecraft can be costly, with 
relatively few launch opportunities. The ISS offers abundant electrical power, 
data transmission capability, deployment systems to the space environment 
and direct astronaut intervention – all of which are not readily available in 
standalone space missions. 

The International Space Station 

is a gigantic science lab in Earth 

orbit, constructed by the United 

States and 15 other partner 

nations. Image courtesy of NASA.



Learn about all of the 

incredible facilities at 

the ISS, including its 

microgravity and life 

science laboratories.

Did you know the ISS 

can be seen with the 

naked eye? Scan the 

code with your phone 

or tablet to be notified 

when the ISS will be 

flying over your skies.
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In order to organize and increase activity at the U.S. National Lab, a nonprofit 
organization has been put in charge of managing and funding non-NASA 
researchers on the Station. The Center for the Advancement of Science in 
Space (CASIS) is providing seed money, technical expertise and launch funding 
to connect companies, universities and nonprofits to the ISS. 

CASIS has solicited proposals on protein crystallization, materials science and 
stem cell research thus far, and is continuously accepting unsolicited proposals 
as well. Already CASIS has established partnerships with companies such 
as P&G, Merck and Cobra Puma. Memoranda of agreement are in place with 
government agencies including the United States Department of Agriculture, the 
National Institutes of Heath, the Department of Defense and the Department of 
Veterans Affairs to use the Station to further their work.5  

The ISS is now open to business for innovators who previously never had 
access to a lab in Earth orbit, let alone considered the benefit of space-based 
research. Thanks to the investments made by the U.S. government over several 
decades, astronauts on board the station are generating beneficial results for life 
on Earth right now. 

	  

SPOT 
THE 
STATION 

The following pages 
provide a brief look at 
some of the scientific 

and engineering 
breakthroughs made 

possible by microgravity 
research and 

maintaining a readily 
accessible research 

platform in orbit.
]
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Robotic Brain 
Surgery 
Techniques developed from 
the Space Shuttle and ISS 
robotic arm programs have 
enabled robotic technology for 
brain surgery that incorporates 
real-time MRI scans and 
removes nearly all of a brain 
tumor.1

Image courtesy of the National Institutes of Health

Carbon Dioxide 
Monitoring 
The Orbiting Carbon 
Observatory 3 will be a 
space instrument hosted 
aboard the ISS to measure 
carbon dioxide on Earth 
and its relation to urban 
populations.1

Image courtesy of NASA

Ozone  
Monitoring
The SAGE III instrument will 
be hosted on the ISS to make 
important measurements 
of ozone in the Earth’s 
atmosphere. This mission 
will provide data continuity 
with other previous SAGE 
missions, allowing scientists 
to see uninterrupted data 
trends since the 1970s.1

Image courtesy of NASA

Understanding 
Combustion 
During recent flame 
experiments aboard 
the ISS, a new type of 
combustion – a “cool” 
flame (seen left) – was 
discovered with implications 
for improvements in 
efficiency and emissions 
from combustion engines on 
Earth.1

Image courtesy of NASA

]
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Water Quality 
Reporting 
An EPA imaging program on 
the ISS is demonstrating the 
direct delivery of water quality 
assessments to anglers, 
recreational swimmers and 
users of U.S. waterways via 
their smart phones.1

Image courtesy of EPA

Robotic Satellite 
Servicing 
Robotic techniques are 
being demonstrated on 
a platform at the ISS 
to enable repairing and 
refueling of satellites not 
previously designed for 
in-orbit servicing. These 
techniques could be 
adopted by the national 
security community and the 
commercial satellite sector.1

Image courtesy of NASA

Seeking Dark 
Matter 
The Alphamagnetic 
Spectrometer aboard the 
ISS is a particle physics 
experiment designed to 
empirically measure dark 
matter. To do so, AMS is 
examining cosmic particles 
that would not survive 
entry into the Earth’s 
atmosphere.1

Image courtesy of NASA

Salmonella 
Vaccine
Research on the Space 
Shuttle and Space 
Station has unlocked new 
insights into Salmonella 
-breakthroughs that enabled 
the development of a vaccine 
that’s now in FDA trials.1

Image courtesy of the CDC



Watch as NASA and the 

space industry make 

significant progress 

on new vehicles for 

transporting crew to 

the ISS.
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Low Earth Orbit Spaceflight
The United States needs a safe and affordable domestic crew transportation 
system. For 30 years, the United States utilized the Space Shuttle for 
astronaut transportation to low Earth orbit; however, in order to build new, 
next generation vehicles for deep space exploration, the Shuttle was retired 
in 2010.  In the meantime, the United States continues to rely on Russia to 
conduct all astronaut launches to the ISS, at a cost of more than $70 million 
a seat. To end this reliance, NASA and American industry have partnered 
under the Commercial Crew Program – a firm-fixed price competitive effort 
to build U.S. astronaut transportation services to the ISS that also seeds new 
capabilities for potential low Earth orbit transportation markets.

Boeing, Sierra Nevada and SpaceX won the most recent round of NASA 
funding, known as Commercial Crew Integrated Capabilities, which is scheduled 
to end later this year. The next iteration, Commercial Crew Transportation 
Capabilities, will also be a firm-fixed price, acquisition with awards in the third 
quarter of 2014.

To date, impressive progress has been achieved by U.S. industry. With stable 
and robust funding in the upcoming fiscal years, one or more of the following 
vehicles will be ready to launch U.S. astronauts to the ISS and re-establish a 
U.S. transportation capability to space by around 2017. 

The Commercial Crew 

Program is a national effort 

to re-establish our domestic 

access to the ISS. All of 

the states with companies 

supporting the effort, 

including small business 

suppliers, are in blue.
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PROGRESS MADE:

Images courtesy of The Boeing Company.

Successful Landing Tests 
Complete
The CST-100 program has made numerous successful 
landing tests of the capsule – dropping from altitudes as 
high as 14,000 feet with deployment of the heat shield, 
parachutes and landing air bags on both land and water.7

Wind Tunnel Tests Complete
Transonic wind tunnel testing of the integrated capsule 
and launch vehicle has been conducted at the NASA 
Ames Research Center to gather empirical aerodynamic 
data on system performance.8

Astronaut Fit Checks Made
NASA astronauts in full flight suit gear tested 
maneuverability inside of the fully outfitted test capsule 
while industry engineers evaluated communications, 
equipment and ergonomics.9 

Propulsion Tests Performed
Numerous propulsion tests for the vehicle have been 
performed, including static fires for abort engines and 
in-space thrusters for orbital maneuvering.10



Watch as NASA and 

Boeing conduct an 

astronaut fit check in 

the Boeing CST-100.
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BOEING CST-100

‹ The Boeing CST-100 conducts a test landing in the desert to prepare for return 

flights from low Earth orbit. Image courtesy of The Boeing Company.

The Boeing Crew Space Transportation vehicle – CST–100 – is a capsule 
designed to carry up to 7 astronauts to low Earth orbit. Although the vehicle 
could be used on multiple launch vehicle types, the program intends to make 
use of the Atlas V launch vehicle first for transportation to the ISS. CST-100 will 
also be reusable. In addition to transporting NASA astronauts to the ISS, Boeing 
plans to use the vehicle to fly customers to other destinations in low Earth orbit, 
such as a Bigelow inflatable space station module. As of the printing of this 
report, 15 out of 20 milestones in the Commercial Crew Integrated Capabilities 
program have been met by Boeing on the way to establishing NASA astronaut 
transportation to the ISS.6

This fully integrated test model 

of the Boeing CST-100 is put 

through its paces at a Boeing 

facility in Houston.  

Image courtesy of NASA.
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PROGRESS MADE:

Wind Tunnel Tests Completed
Low speed wind tunnel testing of the orbital crew 
vehicle was completed at Texas A&M. Data gathered 
from these tests enabled future free flight glide testing.12 

Rocket Motor Tests  
Carried Out
Motor firings and ignition tests of the Dream Chaser 
hybrid rocket motor have been successfully carried 
out. The patented safe, nontoxic motor technology 
also powers Virgin Galactic’s SpaceShipTwo and 
has been used multiple times in powered flight tests 
reaching Mach 1.2.13 

Flight Test Vehicle Built
A full scale flight test vehicle of the Dream Chaser 
has been constructed at Sierra Nevada Corporation’s 
facility in Louisville, Colorado and shipped to the 
NASA Armstrong Flight Research Center for flight 
testing.14 

Captive Carry Test Completed
The Dream Chaser test vehicle completed three 
captive carry tests from a helicopter to test its flight 
systems before its first successful free flight test. 
The flight test verified the flight computer, guidance, 
navigation and control, aero surfaces and flight 
characteristics of the vehicle.15 

Images courtesy of The Sierra Nevada Corporation.



Watch the Sierra 

Nevada Corporation 

Dream Chaser perform 

its first free flight test at 

NASA Armstrong Flight 

Research Center.
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SIERRA NEVADA CORPORATION DREAM CHASER®

The Sierra Nevada Corporation is competing in the NASA Commercial Crew 
Program with its winged, lifting-body Dream Chaser spacecraft that will vertically 
launch on an Atlas V rocket and land just as the Space Shuttle did. The Dream 
Chaser is a reusable vehicle that carries up to 7 astronauts to low Earth orbit 
and can land on commercial runways anywhere in the world. As of the printing 
of this report, Sierra Nevada Corporation has completed 8 out of 13 milestones 
under the current NASA Commercial Crew Integrated Capabilities initiative on 
the way to establishing NASA astronaut transportation to the ISS.11

‹ Sierra Nevada Corporation Dream Chaser is prepped for flight tests at NASA 

Armstrong Flight Research Center. Image courtesy of The Sierra Nevada Corporation.

The Sierra Nevada Corporation 

Dream Chaser is towed at 

NASA Armstrong Flight 

Research Center ahead of 

captive-carry tests.  

Images courtesy of The Sierra 

Nevada Corporation.



 

PROGRESS MADE:
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Images courtesy of SpaceX.

Human Certification Plan 
Review Complete
A plan to certify systems for crewed missions was 
successfully completed and reviewed by NASA, which 
outlines all of the tests, demonstrations, analyses and 
verifications that will enable NASA to utilize Dragon for 
astronaut transportation to the ISS.17

Launch Abort Engines Test Fired
SpaceX successfully tests its Super Draco abort rocket 
engine ahead of upcoming pad and in-flight abort tests 
in 2014. The engines push a crewed Dragon capsule 
from its launch vehicle should an anomaly be detected.18 

Successful Falcon 9 launches 
The Falcon 9 launch vehicle has conducted numerous 
launch campaigns and has significant redundancy 
to ensure payloads and crew safely reach orbit. The 
Falcon 9 has also won nearly one-third of all global 
geosynchronous satellite launches by 2015.19 

Multiple Successful Berthings 
with the ISS
The SpaceX Dragon has completed three missions to 
deliver cargo to and from the ISS.20 



Watch the SpaceX 

Dragon Capsule berth 

with the ISS from the 

perspective of Station 

astronauts.
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SPACEX DRAGON

The SpaceX Dragon capsule 

visits the ISS as part of 

the Commercial Orbital 

Transportation Services 

contract to demonstrate cargo 

resupply capabilities to the ISS. 

Images courtesy of NASA.

SpaceX is upgrading its Dragon spacecraft to carry up to 7 astronauts safely to 
low Earth orbit on the company’s launch vehicle, Falcon 9. SpaceX developed 
Dragon under a firm-fixed price Space Act Agreement with NASA in the successful 
Commercial Orbital Transportation Services program. In 2010, it became the first 
private spacecraft to orbit Earth and return safely and in 2012, it became the first 
private spacecraft to berth with the ISS. SpaceX now uses Dragon to conduct 
regular cargo missions to the station under a 12 mission Commercial Resupply 
Services program contract. Dragon is the only spacecraft in the world capable of 
bringing substantial cargo back from space, critical for NASA to return science 
payloads from low Earth orbit. The crew Dragon will include an advanced Launch 
Abort System, powered by eight of the company’s SuperDraco rockets, to carry 
crew to safety in the event of any anomaly on ascent. In addition to transporting 
NASA astronauts to the ISS, SpaceX plans to use the vehicle to fly customers to 
other destinations in low Earth orbit and beyond. As of the printing of this report, 
SpaceX has completed 12 milestones under the Commercial Crew Integrated 
Capabilities program and expects to complete the remaining 4 this year.16

‹ The SpaceX Falcon 9 launches on its second Commercial Orbital Transportation 

Systems mission to deliver cargo to the ISS. Image courtesy of SpaceX.
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“Do not go 
where the path 
may lead, go 
instead where 
there is no 
path and leave 
a trail.” 
Ralph Waldo Emerson 



Watch a preview of 

NASA’s new deep 

space exploration 

program on  

launch day.

The Orion Multi-Purpose Crew 

Vehicle is tended by technicians 

at a Lockheed Martin facility. 

Image Courtesy of Lockheed Martin.

Deep Space Exploration

20

NASA and U.S. industry are returning to the frontiers of space. For the first time 
since the Apollo era, the United States is building vehicles to send astronauts to 
destinations like asteroids, the Moon and Mars. To expand human access to the 
solar system, two foundational vehicles are being built for exploration – a new 
heavy lift rocket called the Space Launch System and the Multi-Purpose Crew 
Vehicle called Orion. 

Just as the Space Shuttle was a vehicle with many uses – from scientific 
experimentation and satellite servicing to space station construction – NASA’s 
next generation exploration vehicles will be equipped to take on multiple 
mission types for deep space exploration. 



 

PROGRESS MADE:
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Orion Parachute System Tested
The Orion parachute system has been tested numerous 
times in multiple configurations – including a test in 
which the capsule’s parachutes were successfully 
deployed at more than 250 miles an hour from a drop 
of more than 25,000 feet.23

Orion Water Landing Tests 
Conducted
Water landing tests for the Orion have been conducted 
in the Neutral Buoyancy Lab in Houston, test pools and 
even the ocean – in direct coordination with U.S. Navy 
recovery ships.24  

Orion Heat Shield Built for  
Test Flight
The world’s largest composite heat shield was built and 
mated to its support structure for the Orion capsule 
ahead of its EFT-1 test flight in 2014.25  

Orion Capsule Outfit for  
Test Flight 
More than 66,000 parts have been shipped to the 
Kennedy Space Center for assembly of the Orion 
capsule being used on the upcoming EFT-1 test 
mission. The capsule is now being integrated for 
launch on the Delta IV heavy rocket. During the EFT-1 
mission, the Orion will travel 3,600 miles into space.26 

Orion Capsule Powered Up
The Orion capsule built for the EFT-1 mission has 
been successfully powered up and its avionics system 
tested ahead of the EFT-1 mission.27 

Orion Service Module Complete
The test module that will simulate a fully operational 
service module was completed and readied for launch 
for the EFT-1 mission.28  

Images courtesy of Lockheed Martin.



NASA ORION MULTI-PURPOSE CREW VEHICLE 
PRIME CONTRACTOR | LOCKHEED MARTIN

Workers integrate the Orion 

Multi-Purpose Crew Vehicle 

ahead of the EFT-1 test flight. 

Image courtesy of Lockheed 

Martin. Image Courtesy of NASA.

Regardless of the objectives or the interplanetary destinations of future human 
space exploration missions, a primary crew transportation vehicle is essential. 
With that in mind, NASA’s Orion Multi-Purpose Crew Vehicle is being specifically 
designed by prime contractor Lockheed Martin to send NASA astronauts to 
explore deep space and return them safely – the first vehicle to do so in more 
than 40 years. It will ride atop the Space Launch System and serve as the primary 
vehicle for transporting crews of up to six to destinations in the solar system.

‹ The Orion Multi-Purpose Crew Vehicle is parachute tested 

ahead of its upcoming 2014 mission. Image courtesy of NASA.

The 
number 
of years 

since human 
space exploration 
missions have left 
low Earth orbit.

40
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Watch a rendering of 

the upcoming EFT-1 

test flight for the Orion 

capsule.

To date, so much significant progress has been made that Lockheed Martin is now 
preparing to flight test the Orion for the first time in 2014. The Exploration Flight 
Test-1, or EFT-1, will launch an uncrewed Orion capsule to an altitude of about 
3,600 miles – more than 15 times higher than the International Space Station. 
Although the Orion will launch astronauts on the Space Launch System, the EFT-1 
mission will launch on a Delta-IV launch vehicle.21  

This mission will be a key demonstrator of the Orion capsule in space – allowing 
NASA and industry to gather important test data for astronaut safety. By testing the 
vehicle at 20,000 miles per hour, the Orion program will not only maximize safety 
for future astronaut crews, it will also reduce program risk and increase vehicle 
efficiencies. Testing the vehicle for actual spaceflight conditions is yet another sign 
of how far NASA’s deep space exploration program has come.22  

The U.S. space industrial 

base building the Orion Multi-

Purpose Crew Vehicle is found 

throughout the nation. All of 

the states with NASA centers 

or companies supporting the 

effort are in blue.  

Data courtesy of NASA.

The mission patch for the 

upcoming 2014 Orion test 

flight, Exploration Flight Test-1. 

Image courtesy of NASA.
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The heat shield 

for the Orion 2014 

EFT-1 mission is 

applied at Textron in 

Massachusetts.  

Image courtesy of NASA.

The test module serving 

 as the Orion service 

module on the EFT-1 

mission is prepped for 

launch in 2014. 

 Image courtesy of NASA.
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Extensive Testing of Future Upper  
Stage Rocket
The next generation upper stage rocket engine for the SLS has undergone 
hundreds of hours of testing and is ready for use on a future SLS upgrade 
model for missions to far off destinations like Mars.31 

Preliminary Design Review
The design for the SLS has been validated through the major development 
milestone known as the Preliminary Design Review. This review examines all 
aspects of the program plans including the vehicle design, ground support 
systems and vehicle integration operations.32

Vertical Weld Center Construction Complete
A new world class vertical weld center was completed at the NASA Michoud 
Assembly Facility in New Orleans, Louisiana. Six weld tools are incorporated 
into the center and will be used to assemble key elements of the new core 
stage of the SLS. 33 

First Fuel Tank Barrel Segment Complete
An entire barrel section of the SLS liquid hydrogen tank was manufactured to 
demonstrate and test new welding and tool capabilities for the program.34 

Solid Rocket Motors Enter  
Qualification Testing
Qualification of the new, 22 million horsepower, 5 segment solid rocket 
rockets for the first series of SLS flights has been conducted with live ground 
test firings by ATK.35 

Transonic Wind Tunnel Tests Conducted
Wind tunnel tests of the SLS have been conducted at NASA Ames Research 
Center at air speeds of Mach 1.55-2.5 to test flight acoustic conditions.36 

Orion Stage Adapter Built
A key interface between the launch vehicle and the Orion spacecraft has 
been has been designed and fabricated for use on the upcoming EFT-1 
launch, as well as for future SLS launches.37  

Images courtesy of NASA.

PROGRESS MADE:



NASA SPACE LAUNCH SYSTEM 
PRIME CONTRACTORS | AEROJET ROCKETDYNE, ATK,  
THE BOEING COMPANY 

An artist’s rendering of the Space 

Launch System, the nation’s new 

heavy lift vehicle that will carry 

astronauts to new destinations like 

asteroids, the Moon, and Mars. 

Image courtesy of NASA.

Exploration into the solar system requires a basic capability to send lots of mass 
into space. No matter the destination, no matter the mission, sending astronauts 
to deep space requires a robust transportation capability. To meet this need, 
NASA, with the help of prime contractors Aerojet Rocketdyne, ATK and The 
Boeing Company are building a new “heavy lift” launch vehicle, known as the 
Space Launch System (SLS). 

SLS will be the most powerful rocket ever built. In fact, the first version of the 
SLS will produce 10 percent more thrust than the Saturn V – the rocket that took 
astronauts to the Moon during Apollo.29   

This new workhorse will provide the United States with an all-purpose national 
capability to send crews and cargo to multiple destinations in the solar system. 
Crews on board the Orion Multi-Purpose Crew Vehicle will ride atop the SLS to 
destinations like asteroids, the Moon and Mars. 
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‹ Wind tunnel tests are well underway to test the vehicle behavior. 

Image courtesy of NASA.
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See the hardware 

progress being made 

as NASA and the space 

industry build the next 

generation of exploration 

vehicles.

By building SLS, NASA will be equipped to lead humanity’s next great 
expeditions into space, making new giant leaps in human advancement. 

SLS is designed to use existing NASA hardware, with keen attention to keeping 
the program on time and on budget. A number of vehicle elements are being 
reused from the Space Shuttle program to save money and development time.30  

The main engines of the SLS will use Space Shuttle engines for the first 3 
SLS flights. The SLS will also utilize solid rocket motors for several flights, a 
technology that has lifted more than 130 Space Shuttle missions. Recognizing 
the need to keep costs down in a fiscally constrained environment, NASA and 
the space industry are doing their part to find cost reductions while still leading 
human space exploration to new frontiers.

Numerous states are assisting 

in the construction of the 

Space Launch System – an 

important space capability for 

the nation. All of the states with 

NASA centers or companies 

supporting the effort are in blue. 

Data courtesy of NASA.
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‹ Components built by new friction stir welding equipment at Marshall Space Flight Center. 

Image courtesy of NASA.



China has already 

launched a space 

station test module, 

and sent “taikonauts” 

to visit the module in 

preparation for building 

the full Tiangong Space 

Station around 2020.

Russia continues to 

make steady progress 

on a new space launch 

vehicle, Angara.

Just this year 

India successfully 

launched its first ever 

geosynchronous 

trajectory using an all 

indigenous rocket, and 

launched its first ever 

robotic mission to Mars.
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It is sometimes said that the urge to explore is in our human nature. Recently science 
has shown this statement to be more fact than metaphor. Analysis of the mitochondria 
within our cells can now detail the geographic paths travelled by our ancestors over 
thousands of years. Incredibly, this analysis has revealed that people of all races, 
creeds and cultures have continuously pushed the boundaries of their known world 
since the beginning of time, crossing continents to new lands for thousands of years. 

Exploration and moving into new frontiers is not just a part of our national character; it 
is literally embedded within the fundamental biology of every person. It should come 
as no surprise then, if the United States decides to no longer explore space, other 
nations will step up to lead an enterprise that is of intense interest to all people. 

Several other nations could lead partnerships in human spaceflight and enjoy 
the benefits that come from being the world leader in human progress and 
advancement. Europe, China and Russia all have highly capable space agencies 
that could carry the torch of human spaceflight into the future and India’s program is 
growing rapidly as well.

Thankfully, as this report has detailed, for the United States an insular turn toward 
stagnation is not the default option. By continuing steady and consistent support for 
human spaceflight programs that have already been agreed upon by the White House 
and Congress, NASA and the space industry will complete new capabilities to explore 
deep space for the first time in four decades, while also developing new private 
transportation services for a space station that holds enormous promise for countless 
scientific and technological breakthroughs. The choice could not be clearer.

The Choice Ahead
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The recently landed Chinese 

lunar lander Chang’e 3 takes 

a photo of the Earth from the 

surface of the Moon.  

Image courtesy of the China 

Aerospace Science and Technology 

Corporation.
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