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Subject/Title/Topic(s):

Requirements Flow-down Process

Description of Driving Event:

The Tracking and Data Relay Satellite (TDRS) Project formulated a set of detailed performance requirements that were passed to Hughes Space and Communications (HSC) to develop three spacecraft and associated ground terminal modifications under a firm-fixed-price contract.  Since HSC engineers use their company specifications to develop, build and test the products they deliver, an efficient requirements flow-down process is key to ensuring that the company gets off to a timely start and that it builds to the right requirements.

Lesson(s) Learned: To support the requirement flow-down process, HSC purchased a high-end requirements tracing database – System Level Automation Tool for Engineers (SLATE).  This tool was a powerful Unix-based database that could have contained all NASA and Hughes specifications with the ability to show capture of NASA requirements and HSC’s requirements verification methods.  The problem with this requirements tool was that users needed extensive off-site training and considerable hands-on practice to use the tool efficiently.  Company engineers preferred to keep track of requirements with familiar spreadsheets that they were accustomed to using in their engineering work.  They generally did not have the time or inclination to learn a specialized requirements trace tool that had no other application to their engineering tasks.  As a result, only a small handfull of engineers and administrative support staff became proficient in the use of SLATE.  Most of the engineers who had key roles in converting NASA requirements to Hughes subsystem and equipment specifications, ignored the tool and the company sponsored requirements flow-down process.  Only a small number of NASA and Hughes specifications were ever processed into SLATE and the requirements flow-down process stumbled into SRR with immature Hughes requirements documents that failed to contain all of the TDRS Project requirements.  After SRR, the TDRS Project staff was forced to use much of its valuable surveillance time leading up to its System PDR auditing the contractor’s specifications.  As the requirements flow-down process continued, the contractor was unable to respond to NASA comments, due to product development activities in preparation for PDR.  Therefore, the contractor could not complete its own requirements documents due, in part, to its insistence on the use of a very high-end requirements traceability database that frustrated direct and efficient engineering interface with the developing specifications.

Recommendation(s):

Future spacecraft programs with heavy non-recurring development requirements should include the successful completion of a requirements flow-down audit as a completion criterion for SRR.  The requirements audit should be linked to a sizeable payment which would incentivize the contractor to use an efficient requirements tracing process.  In addition, any program that plans to rely on a high-end requirements trace tool, would be well served to determine if all parties , both technical and administrative, can and will use this tool with a minimum of training and that the tool is effective in tracking requirements and ensuring that flow-down technical specifications are accurate and complete.

Evidence of Recurrence Control Effectiveness:

Contractors working under a fixed-price contract respond best to incremental monetary incentives supplied by the milestone payment system.

Applicable NASA Enterprise(s):

Earth Science

Human Exploration and Development of Space

Space Science

Applicable Crosscutting Process(es):

Provide Aerospace Prods & Capabilities: Implementation
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