NASA’s Return On Investment Report

April 2012

This bi-monthly newsletter of accomplishments, progress, and happenings in NASA’s commercial crew and cargo
programs is distributed by the Commercial Spaceflight Development Division at NASA Headquarters.

PROGRESS CONTINUES FOR CoMMERCIAL CREW DEVELOPMENT PARTNERS

Steady progress continues for industry

partners in maturing their commercial crew 4
transportation systems. Boeing, Sierra
Nevada Corporation, and Alliant Techsystems
Inc. (ATK) completed milestones over the
past two months while SpaceX, Blue Origin, 1°
United Launch Alliance (ULA) and Excalibur s
Almaz Incorporated prepared for future ¢
milestones to get them closer to fielding
operational crew transportation systems.
The recently completed milestones bring
the total number of completed milestonesto [ 0 0 hieng  Sierrs nevads  Spacex LA ATk excalibur
38 of the 62 planned for Commercial Crew Milestones Remaining = Milestones Completed Almaz Inc.
Development Round 2 (CCDev2) activities.
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A summary schedule showing all completed and planned CCDev2
milestones can be found at:
Boeing recently completed mission-duration http://www.nasa.gov/exploration/commercial/

static fire tests of their Launch Abort Engine,

a critical component of an overall crew transportation system (see photo below). Their spacecraft service
module and integrated launch abort propulsion system are designed to push the crew capsule to safety if
an abort becomes necessary during launch or ascent. The static fire testing validated operating conditions
during engine start-up and shut-down, providing key data that will be used to inform and refine Boeing'’s
system design.

Sierra Nevada continued preparations for their unpiloted Dream Chaser test spacecraft free flight test planned
for later this year. Recently Sierra Nevada conducted ground testing of their main landing gear, which
consists of refurbished F-5E landing gear (see photo below), evaluating its capability to ensure adequate
performance during landing. Fourteen landing gear drop tests in total were performed, conducted in different
configurations and at various speeds to collect data at specified landing conditions. Data gathered during the
testing were used to update their simulations, improving their ability to characterize actual landings.




- - r". “ "
e ;.=»'- A e P
Sierra Nevada Corporation’s main landing gear testing. Boeing Launch Abort Engine testing.
Photo credit: Sierra Nevada Photo credit: Boeing

MISHAP PREPAREDNESS With the upcoming SpaceX commercial cargo launch currently

scheduled for April 30, it is important to understand the roles
and responsibilities of the government and commercial partners
with respect to mishaps that may occur during the test flights
of these complex new capabilities under the commercial cargo
Space Act Agreements (SAA).

For most missions undertaken by NASA, such as the Space
Shuttle missions or NASA expendable launches, any launch or
mission mishaps are investigated by NASA. However, SpaceX's
demonstration flight is a commercial launch from the Cape
Canaveral Air Force Station and the launch and entry will be
licensed and regulated by the Federal Aviation Administration
(FAA). As such, SpaceX is ultimately responsible for public
safety, with the FAA and Air Force Eastern Range responsible for ensuring SpaceX compliance with public
safety requirements. Depending on the nature of the incident, various organizations are responsible for
conducting mishap investigations as shown in the examples listed below.

e If a mishap happens on the launch pad, SpaceX and possibly the Air Force would investigate.

e If a mishap happens during ascent or entry, the FAA will investigate with assistance from SpaceX.
The National Transportation Safety Board may take the lead role in the investigation, depending on
the nature of the mishap.

e If a mishap happens on orbit, SpaceX will investigate.

¢ If a mishap happens during International Space Station (ISS) Integrated Operations, the ISS Program
will investigate.

NASA reserves discretionary authority to investigate mishaps that involve NASA personnel or resources
regardless of location. However, other than mishaps involving NASA personnel or resources or during ISS
operations, NASA is not responsible for conducting mishap investigations for the demonstration mission.

If the demonstration mission is successful, then SpaceX and NASA will have achieved a significant
milestone; but, care and attention will have to be paid to every single subsequent flight, just as it is for all
space missions. Conversely, if there is a failure or significant anomaly during the demonstration mission,
then SpaceX and NASA will need to understand the cause of the failure, develop and implement corrective
actions, and continue to make progress towards the next mission.




SHARING 50 YEARS oF HUMAN SPACEFLIGHT EXPERTISE WitH OuUR

CoMMERCIAL PARTNERS

A critical element of NASA's support to
our CCDev2 partners is the exchange
of knowledge and experiences NASA
has gained over our 50-year history of
human spaceflight. One the way we
transfer knowledge and experiences
is though the distribution of current
and historical technical products. For
CCDev2, NASA has received nearly
500 requests from our partners for
NASA products, including design,
manufacturing, test and evaluation,
and operations information they
wish to use to help mature their
crew transportation systems. The
most requested documents, to
date, are the ISS Cargo Transport
Interface Requirements Document
and International Docking System
Standard (IDSS) Pass-Through

In Orbiter Processing Facility bay 3 at NASA’s Kennedy Space Center in Florida,
workers attach tile to space shuttle Discovery prior to launch. Photo credit: NASA

Requirement. Both documents are needed to understand the interfaces needed to successfully dock to the

ISS.

Both historical as well contemporary documents are playing key roles in SpaceX’s development of the
Dragon capsule launch escape system, required to ensure crew safety during launch and powered flight.
SpaceX used launch abort information from the Apollo program to accurately size engines for possible pad
aborts and to allow aborts throughout the entire flight regime, reducing overall risks to the crew. Shuttle
and Orion thermal protection system documentation are described by SpaceX to be “pure gold” and are
being used as a comparison to internally generated models to help Dragon spacecraft manage the extreme
thermal environment associated with entry into Earth’s atmosphere.

For more information on any of the articles in this report, contact Michael Braukus in NASA’s Public Affairs Office at
202-358-1979. To review some of NASA’s other commercial space accomplishments, check out:
http://www.nasa.gov/exploration/commercial/




