BTFI Team Responses to PDR report

8 Aug., 2008

4.0 Recommendations

4.1 Technical

1. Weight issue: this needs to be resolved. No further design studies should be done before the proper FEA analysis of flexures are done and the effects on SAM well known. (high risk)

Team response:  As noted extensively in the Preliminary Interface Review Report (and as presented to the panel) the FEA analysis plan for BTFI and subsequent derivations of the BTFI weight limit had been agreed by the SOAR Director in extensive discussions with SOAR engineering staff in May’08.  To quote the report:

The SOAR Director was asked specifically if exceeding the formal weight limit (~75kg, set by the dome crane lifting limit) was permitted.  At the level of ~300kg (a generous upper limit to BTFI) the answer was unambiguously “yes” with the clear proviso that extensive FEA studies should be performed to confirm acceptable performance of SAM and its foreseen auxiliary instruments (BTFI, SIFS and SAMI).  The BTFI project is thereby undertaking the following FEA studies:

Pre-PDR:

1. BTFI alone, assuming SAM as a rigid body;

Post-PDR:

2. SAM alone, with loads representing BTFI and SIFS;

3. SAM plus BTFI as a unit

During the PDR meeting, a quick FEA analysis of SAM’s flexure under an equivalent load of BTFI of 300 kg (ie: a first approximation of FEA Study 2 above) was produced by one of the reviewers which appeared to demonstrate severe (~0.5mm) flexures of SAM under these simplifying assumptions.  The review panel (and the team) were understandably alarmed. As a result, immediately after PDR we augmented the above plan and initiated a conjugated FEA analysis of the fully integrated ISB+SAM+BTFI structure (Study 2a), which incorporates almost all of Studies 2 and 3.  Its recent completion showed that the maximum flexure on SAM due to the BTFI load is not 0.5mm but 0.066mm, almost an order of magnitude lower than the results of the initial back-of-envelope calculation had suggested. The new FEA Study 3a, to be completed before CDR, will now expand to include the SIFS load, a bracing strategy, if necessary and optical analysis, but given the results of FEA Study 2a, we anticipate that there will be no problem with weight limits.

2. The timescale for the availability of the new Marseille etalon and on the development of the FP controller seems to be the highest risk concern.  A clear plan should be presented at time of CDR. (high risk)

Team response:  Agreed.  This risk was highlighted by the team as one of the biggest risks in the PDR risk register with a Risk Likelihood of 80% and a Risk Seriousness of “High”.  Both the SESO etalon and its controller are development programs whose time-scale is intrinsically uncertain.  However, by CDR, we will have much more clarity on the development schedule and will certainly be in a position to satisfy the requirements of the PDR report.  Nevertheless, at this point in time, it would be unsafe to assume that the etalon system will be fully operational in the early phases of BTFI commissioning; mitigation for such an eventuality is supplied by the fact that we will have, by that time, a working iBTF module that will give BTFI at least a low spectral resolution capability.

3. Proper tests using the iBTF prototype should be carried out as soon as possible to validate properly the whole concept and to be able to decide whether to use the prototype in the final instrument. (medium risk)

Team response:  Agreed.  Preliminary tests of the iBTF were presented to the PDR panel.  These have already revealed certain deficiencies in the opto-mechanical design which have now been corrected.  Although dispersion cancellation has yet to be verified (to be tested in the last week of August) the basic functionality of the iBTF has been validated and we have yet to see any evidence that the iBTF prototype, with minor modifications, cannot be used in the final instrument.

4. The question of the acceptance tests for the optics should be resolved.

(low risk)

Team response:  Agreed.  The optical procurement process is now in its final RfQ iteration with two manufacturers.  They are being asked to give comparative quotations for optics alone or optics pre-mounted in barrels.  The outcome of the cost/benefit analysis derived from these quotes will determine the level of acceptance testing required.  While the BTFI team are not equipped to do thorough acceptance testing of the optics, we anticipate engaging NOAO for this work.  As an alternative, it is our intention to negotiate the use of U.Montreal facilities, should we use a Canadian optics manufacturer.

5. A clear procedure for flux calibration of all the data should be developed. (suggestion)

Team response:  Agreed.

4.2 Management

1. The fabrication and integration schedules should be revised since they both appear too optimistic. Revised schedules should be presented at the CDR. (high risk)

Team response:  Agreed.  On the basis of discussions at PDR we assume the concerns are mainly in regard to mechanical time-scales.  At the time of the PDR we did not yet have any quote for fabrication of the BTFI mechanical body and hence the time estimates used in the schedule presented at PDR was based on scaling the time taken to build the prototype.  However, we now have a quote from the manufacturer and the estimated timescale for fabrication is four to five months, even shorter than our earlier guess. There is, however, still scope for further analysis of this schedule and the team accepts that the assembly, integration and test activities should be closely examined since they are clearly in the critical path to commissioning of the instrument.

2. For the first two years of operation in SL-mode, consultations should be done with the 3DNTT team to optimize the scientific programs done on the 2 instruments. (suggestion)

Team response:  Agreed.

