
Assessment of EVMS and Tracking for proposal 
 
The magnitude of the Fall 2004 rebaseline surprised both SLAC management and DOE.  
The rebaseline was driven by technical anomalies in fabrication due in large part to 
failures during environmental testing.  While this was a problem to some extent in all 
subsystems, the tracker illustrates this best.  The root cause of these technical difficulties 
for the tracker can be traced to two causes.  (1) The tracker system is being built by HEP 
groups on both sides of the Atlantic with little experience in the rigors of environmental 
testing for a space project.  (2) Insufficient engineering resources were assigned to the 
tracker to qualify all aspects of the design and fabrication processes at the EM level 
which would have resulted in the technical issues being caught earlier.  Cost growth and 
schedule delays would still have resulted but they would have come at an earlier stage of 
the project and their impact would have been easier to track. 
 
The EVMS system did not provide adequate early warning on the magnitude of the 
problem.  There were two reasons for this.  Firstly, the EVMS system is helpful at 
measuring performance against a plan and dealing with trends over a few months. It is 
less effective in tracking the response to anomalies.  As will be illustrated below, in FY04 
the tracker plan continuously changed to respond to the technical difficulties, each of 
which cost months of schedule and drove the costs of the project up.  The second reason 
that early warning was not provided was that most of the work was done in Italy 
supported by Italian funding and was not captured in the EVMS system. 
 
The table below lists the technical issues that have been faced by the tracker in the last 
year.  The issues surfaced as the tracker has struggled to ramp up flight production.  As 
was mentioned earlier, the lack of engineering resources (on either side of the Atlantic) 
meant all the design issues and fabrication processes were not proven at the EM level 
before moving to flight production. 
 
In looking at the impact on the project of the various technical problems, we see that the 
design problems that showed up were mostly mitigated with little impact on schedule.  
To some extent, a certain number of such design issues are ‘par for the course’ in a 
project of this technical complexity.  However, devastating to the tracker schedule were 
the myriad of process issues that were identified as a result of the environmental test 
requirements that the tracker had to withstand.  The lack of adequate engineering early in 
the design phase, inexperience with space requirements on the part of the tracker team, 
and the inability to test processes at the Engineering Model level all combined so that 
when flight production attempted to start, almost every step of fabrication had a failure in 
either thermal testing or vibration testing that had to be dealt with.  A vibration test 
failure occurred late fall of 2003 which left time for the tracker to recover (which it did) 
with a completely new interface design in spring 2004.  However the thermal testing 
failures were not uncovered until tray fabrication began in June 2004, and from June 
through October, many components and many process steps failed with the thermal 
cycling.  The failures were in series, not in parallel, resulting in an accumulated schedule 
delay of 5 months in 5 months. 
 



It was only with the completion of Tower A and its successful environmental testing that 
the tracker team could say with any confidence that they had a design that could finally 
withstand the rigors of launch and a space environment. 
 
The following table lists the tracker anomalies that showed up in the past year.  For each 
issue, the root cause is identified as a design problem, a process problem or a funding 
problem.  The incurred delay is indicated.  For the design problems, little overall 
schedule delay was incurred for the project.  However for the process problems exposed 
by environmental test failures, the incurred delays were substantial.  Because the failures 
were in series during successive testing steps (rather than in parallel) the delays 
accumulated. 
 

Technical Issue Tracker (Past Year) Root Cause 
Incurred 
Delay 

  (months) 
Bias circuit design error and coupon plating problems. Design Problem 0 
MCM and cable termination resistors. Design Problem 0 
MCM-sidewall clearance issues. Design Problem 1 
Pitch-adapter flex circuit trace cracking. Process Problem 1 
Cable-closeout short circuit. Design Problem 0 
Encapsulation of wire bonds on heavy trays. Process Problem 1 
Bonding of Kapton bias circuits to tungsten. Process Problem 3 

Tracker-Grid interface fastener failure and alignment issues. 
Design and 
Process Problem 9 

MCM encapsulation delamination. Process Problem 1 
PWB short circuits. Process Problem 0 
ASI funding problems. Funding Problem 3 
Conformal coating workmanship. Process Problem 0 
Flex-circuit cable via problems. Process Problem 0 
Flex-circuit cable workmanship problems. Process Problem 0 

 
 
In summary, the EVMS system failed to provide early warning of the magnitude of the 
fall rebaseline.  Lessons learned that could be applied to future projects are: 
 

1. The EVMS system could not track problems that arose from insufficient 
engineering in critical areas early in the project and showed up in 
environmental testing as the project moved into the flight hardware 
fabrication phase.  Inadequate engineering up front on the tracker led to the need 
for too many iterations at the prototype and EM level.  The implementation of the 
engineering requirements for environmental testing were misjudged for the 
tracker.  When the tracker started into production and then started to fail the 
environmental tests, the EVMS did not keep up with the constantly changing plan 
to attempt to mitigate the technical problems. 

 



2. The EVMS system did not track work being done by foreign partners on 
independent budgets (eg the work in Italy supported by INFN and ASI).    As 
a result delays in hardware fabrication in Italy did not show up in cost and 
schedule variance analysis. 

 
3. The GLAST mission office exercised rigorous control of the requirements 

while the Office of Science exercised rigorous control of the funding.  The 
instrument project management had difficulty responding to the ever changing 
project environment while meeting the expectation of both agencies. 

 
Tracking for the proposed DOE work. 
 
The project is in the “end game”.  That is, the design is complete and the task at hand is 
completing the fabrication of the flight components and integration and test of the 
instrument. 
 
At this stage the PMCS can be streamlined.  As subsystems are complete the remaining 
support work will be planned as level of effort.  This is true already for the ground 
support and science support systems.  This will decrease the effort required to support 
this system freeing up staff to track the critical components on a weekly basis.   
 
One off boxes, such as the GASU, will be tracked using milestones.  The multiple 
components where production rate is critical, such as the tracker MCMs, will be tracked 
using a weekly production plan and performance against that plan.  This is the technique 
that was used effectively at PEP-II during the end game at that project. 
 


