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Charles E. Cockrell started at Langley Research Center as a sheet metal apprentice but more recently worked on assignment at NASA Headquarters for Code Q on “Continuous Improvement” and for NASA Administrator Dan Goldin on the impact of “Faster, Better, Cheaper” on the Agency.


In the late 1980’s, science groups were clamoring for more science returns on NASA missions while Congress and the Executive Branch felt extreme budget pressures.  With the end of the Cold War, defense spending was down, and taxpayers felt government should do more with less.  At the same time, miniature technologies were becoming more available, and government looked to more effective public/private partnerships.


Administrator Goldin, in a talk to the World Space Conference in Washington on September 22, 1992, mentioned “smaller, faster, cheaper” missions as a possible solution to budgetary push and pull.  Later it evolved into a mantra of Faster, Better, Cheaper, and just two months before the PMSEP, the Administrator defined the substitute word: “Better means it’s safer, with higher performance and more reliability.”


In a 1995 NASA News Release, however, it appeared that the Agency was about to find a new way of doing business: “NASA is an agency designed to operate on a $22 billion budget, but one that will be receiving only $13 billion by the end of the decade under the budgets proposed by the administration.”


Faster, Better, Cheaper became the order of the day for an agency that could no longer afford a 23-year Cassini mission budgeted at $3.25 billion alone.  Instead, Fast Track projects like Lewis & Clark, part of the Small Spacecraft Technology Initiative, were front and center.


These companion spacecraft were set to introduce 57 new technologies and seven major instruments.  Clark was started in July 1994 but was terminated less than four years later for expansive mission costs, launch schedule delays and serious concerns over on-orbit capabilities.  Lewis was launched in August 1997 but mission control lost contact with it for three days until it reentered the atmosphere and burned up.  It looked as if FBC were an unmitigated disaster.


However, at about the same time as Lewis & Clark, the Discovery Program was beginning to show outstanding success for the FBC way of doing business.  With NEAR, six high grade scientific experiments were on their way to 433 Eros to answer fundamental questions about the nature of near-Earth objects, at a cost of only $118 million.  NEAR would be joined by the Mars Pathfinder and the Lunar Prospector.


Charlie Cockrell studied several other FBC missions, such as Explorer (FUSE, IMAGE, TIMED and ACE), Mars Exploration (Global Surveyor, 98 Lander, 98 Orbiter), New Millennium (DS-1), Earth System Source Pathfinder (QuikSCAT), the X-Planes (X-33, X-34, X-38) and Fastrac.  He discovered that while there is little incentive for contractors to do things smarter, major gains came from the engineering tools and the technology to do new science, not just working harder.

Of particular interest to project managers, Cockrell identified nine essential program elements that make a Fast Track project successful:

1. Level of Team Experience.  A good mix of experienced (esp. project managers) and inexperienced project team members seemed to work best.  The operations team for the Lewis Project was very inexperienced, but project team experience can be considered a risk reduction.

2. Project Visibility.  An increase in the number of reviews is essential.  The Lewis Project contractor internal review process was inconsistent, and the government did not apply sufficient resources.  The Mars Pathfinder, in contrast, held more than 100 peer reviews.

3. Design to Cost.  Cost caps can force teams to work smarter, and short schedules led to lower costs.  Proven technology yielded simpler designs, and they in turn increased reliability.  Lewis experienced changes in technical requirements, as well as changes in contractor personnel and location.

4. Team Operation.  The Lewis team was split between east and west coasts, with four division and four project managers in 14 months.  Successful teams were cohesive and integrated, involved in multi-tasking, or they operated in a “Skunk Works” environment all together under one roof.

5. Risk Management.  Risk issues were resolved at the lowest possible level on the best projects, with clear authority to do the job.  Cockrell recommends: “Test early in the life cycle when rework costs are low.”  NPG 7120.5A now requires a completed risk management plan at the end of project formulation.

6. Communication.  Integrated project teams proved to encourage better communication, and multi-tasking led to better understanding of other systems.  In Lewis, an adversarial relationship developed between the project team and NASA, and conflicts erupted on Clark between a small company and a large one.  In contrast, computer servers on the Mars Global Surveyor project shared data every 15 minutes.

7. Requirements Definition.  Lewis managers made two significant changes in requirements after contract start, and decision were made on the floor in JIT mode for Clark.  “We develop our requirements after we design the product,” the Administrator said two months before PMSEP.  “We don’t have a requirements-driven organization,” so he set up a Systems Requirements Group to study the problem and make recommendations for change.

8. Planning.  Successful FBC project managers paid strong attention to up-front planning.  In the same speech, Administrator Goldin said: “We need to define risk as part of the planning process and then establish risk versus cost tradeoffs.”  Memoranda of understanding outlined the responsibilities of the best project manager, lead engineer and line management.

9. Technology Readiness.  A tight schedule and cost caps are not compatible with technology development, so project managers are driven to design redundancy in rather than add it on, use reliability analysis early and continuously to control risk, verify performance by extensive testing of subsystems or systems, use proven hardware when possible, and perform integration testing on proven components.  Most of the cost overruns and cancellation of Clark can be attributed to the technology readiness level of the Multispectral Imager.

“Safety and Mission Assurance should not be compromised,” Cockrell added.  “Risks should be given proper visibility to upper management so they can decide the appropriate level of risk for NASA to accept.” In a Faster, Better, Cheaper mode, the Administrator says NASA can accept more risk, perhaps even a success rate of seven out of 10 projects, but the Agency desrves to know the risk up front, not later as a surprise.


So, is NASA committed to FBC missions?  Cockrell pointed to a “very impressive chart” that shows lower development costs per project, shorter development times and much-increased flight rates over three 5-year periods, stretching from FY 1990 to FY 2004.  “It’s a blinding flash of the obvious,” Cockrell concluded, that tomorrow’s Fast Track project in NASA will be expected to perform better in less time at lower cost.

Charlie Cockrell can be reached at Langley Research Center in Virginia best by email c.e.cockrell.sr@larc.nasa.gov.  

