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SPACE ACT AGREEMENT NO. __NNJ10TA03S_________ 

BETWEEN 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION  

AND 

PARAGON SPACE DEVELOPMENT CORPORATION 

FOR 

COMMERCIAL CREW DEVELOPMENT (CCDev) 

 

 

BACKGROUND 

 

NASA has established the Commercial Crew and Cargo Program Office at the Johnson Space Center as 

part of the Exploration Systems Mission Directorate.  The objectives of the Commercial Crew and Cargo 

Program are to:   

 

• Implement U.S. Space Exploration policy with investments to stimulate the commercial space 

industry; 

• Facilitate U.S. private industry demonstration of cargo and crew space transportation 

capabilities with the goal of achieving safe, reliable, cost effective access to low-Earth orbit; and 

• Create a market environment in which commercial space transportation services are available to 

Government and private sector customers. 

 

NASA has been allocated funds from the American Recovery and Reinvestment Act of 2009 (ARRA) to 

support exploration activities.  The purposes of the ARRA are to: 

 

• Preserve and create jobs and promote economic recovery; 

• Assist those most impacted by the recession; 

• Provide investments needed to increase economic efficiency by spurring technological advances 

in science and health; 

• Invest in transportation, environmental protection, and other infrastructure that will provide 

long-term economic benefits; and 

• Stabilize State and local government budgets, in order to minimize and avoid reductions in 

essential services and counterproductive state and local tax increases. 

 

This Space Act Agreement (the “Agreement”) represents PARAGON SPACE DEVELOPMENT 

CORPORATION’S and NASA’s commitment to meet the purposes of ARRA by making significant progress 

on commercial crew spaceflight long lead capabilities, technologies, and commercial crew risk mitigation 

tasks as well as accelerate and mature the design and development of PARAGON SPACE DEVELOPMENT 

CORPORATION’S commercial crew space transportation system. 
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ARTICLE 4.  SCHEDULE AND MILESTONES 

 

The scheduled major milestones and acceptance criteria for each milestone for the CCDev effort are 

identified in Appendix 2 to this Agreement  

 

ARTICLE 5.  FINANCIAL OBLIGATIONS 

 

A.  NASA’s Obligation.  The Government's liability to make payments to PARAGON SPACE 

DEVELOPMENT CORPORATION is limited to only those funds obligated under this Agreement or by 

amendment to the Agreement.  NASA may obligate funds to the Agreement incrementally.   

 

B. Acceptance and Payment for Milestones. 

 

(1)  PARAGON SPACE DEVELOPMENT CORPORATION shall notify the NASA Principal Points of Contact at 

least 30 calendar days prior to the completion of any milestone to arrange for the NASA Technical 

Contact or designee to witness the event or accept delivery of documents.  NASA shall have 30 calendar 

days to determine whether the milestone event meets its corresponding acceptance criteria as 

described in Appendix 2 of this Agreement and shall notify PARAGON SPACE DEVELOPMENT 

CORPORATION of NASA’s acceptance or non-acceptance.  Disagreement about the successful 

accomplishment of a milestone shall be deemed a Dispute and resolved in accordance with Article 19 of 

this Agreement.    NASA and PARAGON SPACE DEVELOPMENT CORPORATION agree that time is of the 

essence for the payment of milestones hereunder and each will make best efforts to ensure that 

milestones are accepted (if appropriate) and invoiced prior to September 30, 2010, the end of NASA’s 

2010 fiscal year.  

 

(2)  PARAGON SPACE DEVELOPMENT CORPORATION shall be able to submit an invoice requesting 

payment upon the accomplishment and acceptance by NASA of the milestone as identified and 

described in Appendix 2 of this Agreement.  PARAGON SPACE DEVELOPMENT CORPORATION shall 

submit an invoice via e-mail to the NASA Shared Services Center at NSSC-AccountsPayable@nasa.gov.  

There shall be no more than one (1) invoice per e-mail submission.  After receipt and review of the 

invoice, the NASA Shared Services Center will coordinate with the NASA Administrative Contact to 

authorize payment.  Subject to change only through written Agreement modification, payment shall be 

made via electronic funds transfer to the address set forth below: 

Bank Account of Payee: 

Bank:  Bank of Tucson       

Address:   4400 E. Broadway Blvd, Tucson, AZ 85711    

Routing Transit Number:   122105566 

Depositor Account Title:   Paragon Space Development Corporation Checking  

Depositor Number:   4034625 



























































  Page 32 of 36 

 
APPENDIX 1:  Executive Summary 

One of the greatest risks facing the timely availability of commercial crew space transportation 
systems is that development of key long-lead subsystems will not begin early enough to be available 
to the emerging commercial crew space transportation industry.  

This proposal requests an investment in what is now the long lead portion of the life support 
subsystem, the Air Revitalization System (ARS).  The most effective way to mitigate the ARS 
schedule risk is to invest in a company that: (1) Will supply the system to commercial crew space 
transportation vehicle developers at a cost structure that conforms to commercial needs; (2) 
Demonstrably understands the human rating requirements from current work with NASA on the 
Orion spacecraft; (3) Has the required testing infrastructure and; (4) Is recognized by the community 
as a leader in the field.   

Paragon has already made 
significant investment in: The 
development of human-rated 
life support and thermal 
control systems; (1) An ECLSS 
Development laboratory 
infrastructure; (2) Certified 
manufacturing facilities that 
meet the exacting standards of 
human spaceflight; and (3) The 
development of an ECLSS 
testing facility (Figure 1) that 
provides the infrastructure to 
thoroughly test the failure 
modes and effects associated 
with both components and the 
integrated ECLSS.   

By September 2010, working in coordination with the vehicle developers and the NASA 
Commercial Crew and Cargo Program Office (C3PO), we propose to complete thorough testing of 
a Commercial Crew Transport (CCT) ARS engineering development unit designed to meet NASA 
Human Rating Requirements.  The life support system components proposed for development and 
testing herein exclude those that are already developed or now under development by Paragon with 
existing funding, such as radiators, water sublimator and the thermal working fluid. We have also 
excluded commercially available or relatively low risk components such as high pressure gas tanks, 
valves, regulators, pressure sensors, cold plates, and fluid pump.  Those components that do not 
need development as long lead items are principally associated with pressure control and the Active 
Thermal Control System (ATCS) for which Paragon has extensive experience from other programs 
including Orion, radiator and life support system development contracts with NASA JSC, and the 
pressure control and venting system flying on Bigelow spacecraft for over 3 years now with no 
issues. 

Also relevant to the proposed effort, Paragon (1) developed, (2) recently conducted human testing, 
and (3) is now initiating the manufacture for qualification testing of one of the most complex and 
safety critical diving life support systems ever fielded by the US Navy. Designed for decompression 

Figure 1. Patented Paragon ECLSS Human-Rating & Testing Facility 
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diving in jet fuel and Chem Bio Warfare agent laden water, the system is two-fault-tolerant with 
dissimilar redundancy. In 2010 Paragon expects to achieve US Navy certification for the design, 
manufacture, and testing of our level 4 (top level) hazardous fluid diving system.   

Paragon was established in 1993 and is 100% owned and controlled by United States Citizens, 
thereby meeting the eligibility requirement in Section 4.2 of the solicitation. In 2007 Paragon 
received ISO AS9100 certification to develop and manufacture life support and thermal control 
hardware. Paragon has flown nine payloads on shuttle flights, NASA-Mir missions, and the ISS for a 
total of 32 months of on-orbit payload time with no failures.  Paragon is also the thermal lead on the 
Constellation Space Suit System as a subcontractor to Oceaneering, supplying thermal control 
system hardware; as well as supplying the radiators and over 400 ECLSS tubing components for 
Orion under a subcontract to Lockheed Martin.   

The CCT ARS we propose to develop and test is designed to support up to 7 crew and operate for a 
flight duration of 5 days (2 days to and from the destination +1 contingency day), and accommodate 
a break in operation (e.g. docked to ISS). Operation duration is only limited by consumables. The 
ARS incorporates the following essential life support functions into an integrated, yet modular and 
reconfigurable package that can be integrated into any contemplated commercial crew transport 
vehicle: (1) Carbon dioxide control and removal; (2) Atmospheric humidity control and removal; (3) 
Trace contaminant control; (4) Post-fire atmosphere recovery; (5) Airborne particulate filtration; (6) 
Primary cabin air circulation and (7) Cooling.  The relatively simple and robust CCT ARS will meet 
critical life support requirements while maximizing safety and reliability.   

The system only requires access to space vacuum, the active thermal control system (ATCS) pumped 
fluid loop, and electrical power.  Excluding instrumentation and ATCS pumped fluid loop control 
valves, the only power required to operate the CCT ARS is for the cabin fan, which is also the only 
moving part in the system.   

The joint investment strategy contemplated by the Commercial Crew Development solicitation is 
applauded by Paragon for directly addressing both the schedule and market risk associated with 
developing technologies for commercial human spaceflight services.  

Joint investment by Paragon and NASA in developing and demonstrating a commercially available 
ARS that meets NASA human rating requirement will mitigate the schedule risk that a thoroughly 
tested life support system will not be available to the prime vehicle integrators, delaying initiation of 
commercial crew transportation to the ISS.  This proposal effectively mitigates the long-lead 
schedule risk with a simple and robust technical solution, while significantly leveraging Paragon’s 
previous investments in testing facilities and technology. 

 

 

 










