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Paul McGill and I submitted a 2001 MBARI phase 1 proposal entitled “900029 Seafloor Mapping”. The bulk of the expense and effort in this project involves:

· The procurement of a 200 kHz Reson 7100 multibeam for the Dorado AUV.

· The design of a midbody to incorporate the sonar and its electronics.

· The fabrication of the midbody.

· The integration of the multibeam sonar with the AUV.

· The testing of the entire package on both ROV and AUV deployments. 

The initial proposal budgeted engineering time under the assumption that the midbody design and fabrication would occur at MBARI. Because of anticipated constraints on MBARI engineering resources in 2001, Keith Raybould and Bill Kirkwood urged us to develop a plan that minimizes use of MBARI engineering. Accordingly, I outline here an alternative project plan that minimizes MBARI engineering effort by making the following changes:

· The midbody design, fabrication, and integration is contracted to Bluefin Robotics.

· The Ventana toolsled used for ROV-based multibeam testing is constructed (or modified from an existing, warehoused toolsled) by DMO and TSD technicians.

· The project manager is David Caress rather than Paul McGill. 

The alternative budget is preliminary and approximate, but does give a sense of the tradeoffs in the different approaches. The bottom lines of the alternative approaches are:


As Proposed
Alternative

Total Capital Costs
$439,400
$582,400

Total Engineering Days
 171 days
20 days

Total Tech + Shop Days
33 days
30 days

Total Research Specialist Days
120 days
120 days

The detailed budgets are given at the end of this document. Below are some relevant comments.

Contracting with Bluefin.
Bluefin is enthusiastic about working with MBARI on the development of a mapping midbody. However, Bluefin has been unable to provide independent estimates for engineering time (the relevant people have been at sea and on vacation). I am thus using the time estimates provided by MBARI engineers for this work. Based on my discussions with Frank Von Mierlo at Bluefin, I think the best approach would be to contract with Bluefin on a cost basis (pay what it costs for them to do the work) rather than a fixed price contract. Bluefin will charge us about $1000/day of engineering effort. 

Budgeting for the Ventana toolsled

We previously treated designing and building the Ventana toolsled as part of a larger engineering effort. However, Bill Kirkwood suggested that if Bluefin is going to provide us with a complete, integrated midbody, then emplacing this package in either the spare, warehoused Ventana toolsled or a new, modified toolsled is a task suitable for a combination of DMO and TSD technicians. Steve Etchemendy concurs with this notion, providing that the midbody data and power interfaces are well defined.

Caress as Project Manager 

Minimizing MBARI engineering effort also diminishes the need for an engineer to manage the project. I reduce the engineering requirements further by shifting the project management to myself. Paul McGill remains the lead engineer, but his primary time commitment is now to testing the equipment.

Pressure Housings

One of the major unresolved engineering issues is the nature of the pressure housings that will contain the multibeam and data logging electronics. The options include:

· Benthos glass spheres ($20K)

· Titanium spheres ($40K)

· Titanium cylinders with spherical endcaps ($45K)

Only a few penetrations are required, so glass spheres are feasible. At present, I have budgeted for Titanium spheres.

How much is Reson charging us for development costs?

I’m guessing $50K or less out of the $350K price tag for the SeaBat 7100. The Reson SeaBat 8101, an established product, was quoted to us last year for $247K, or $100K less. The most expensive part of a multibeam sonar is the receive array, and the proposed array has many more elements and is more difficult to fabricate than the 8101. I expect that the SeaBat 7100 array costs something like $50K more than the 8101. I think that Reson has quoted us a fair price.

Can we cost share with Racal?

Racal is buying two Bluefin AUVs equipped for commercial surveying, including multibeam, sidescan, and subbottom profiling sonars. Racal has not yet decided which equipment will be used for their first generation AUVs. Racal may choose to use Reson’s proposed SeaBat 7100 multibeam, or they might use the Simrad EM2000. We have no interest in the EM2000 because the data quality is insufficient to meet the needs outlined in our proposal. If Racal chooses to use the same sonar, then we may be able to arrange for cost sharing of Bluefin’s development work. I have not discussed this issue with Racal. Racal will make equipment decisions by mid-September.

Revision to the receive array design for the SeaBat 7100 multibeam

The initial Reson proposal was sparse on some of the technical details, but many issues have now been clarified. In particular, the receive array will now be part of a ring rather than attached to the outside of a titanium sphere. The analog electronics (filtering + D/A) will be pressure tolerant and embedded in this ring, allowing the raw sonar data to be multiplexed into a few channel. Consequently, only a few penetrations of the multibeam electronics pressure housing will be required (one for receive array, one for transmit, and probably one each for power and data/command i/o).

As Proposed – All Engineering and Fabrication at MBARI:

Multibeam Hardware

Total cost of multibeam hardware
$385,000

Midbody Engineering Design

ME days
41 days

EE days
17 days

SE days
30 days

Midbody Fabrication

Total Shop days
8 days

Total ME Tech days
10 days

Total EE Tech days
5 days

Misc. Midbody Hardware
$5,000

2 17” Titanium Spheres
$40,000

Ventana Toolsled Engineering Design

ME days
6 days

EE days
15 days

SE days
20 days

Ventana Toolsled Fabrication

Total Shop days
10 days

Hardware
$1,000

ROV and AUV Testing

ME days
4 days

EE days
20 days

Research Specialist days
20 days

Point Lobos Mob days
2 days

Point Lobos Dive days
4 days

Additional Ventana Pilot days
5 days

Design Reviews 

ME days
4 days

EE days (McGill)
4 days

Research Specialist days
14 days

Post-Processing Software 

Research Specialist days
66 days

Project Management 

Research Specialist days (Caress)
20 days

EE days (McGill)
10 days

Miscellaneous Expenses
Misc. + Travel
$8,400   


Total Capital Costs
$439,400

Total Engineering Days
 171 days

Total Tech + Shop Days
33 days

Total Research Specialist Days
120 days

Alternative – Midbody Engineering and Fabrication at Bluefin:

Multibeam Hardware

Total cost of multibeam hardware
$385,000

Midbody Engineering Design at Bluefin

88 Engineering days @ $1000/day
88,000

Midbody Fabrication at Bluefin

23 Engineering/Tech days @ $1000/day
23,000

Misc. Midbody Hardware
$5,000

2 17” Titanium Spheres
$40,000

Ventana Toolsled Modification

ME Tech days
10 days

EE Tech days
10 days

Total Shop days
10 days

Hardware
$1,000

ROV and AUV Testing using Bluefin Engineers at MBARI

24 Engineering/Tech days @ $1000/day
24,000

Research Specialist days
20 days

EE days (McGill)
20 days

Design Reviews at Bluefin

8 Engineering/Tech days @ $1000/day
8,000

Research Specialist days
14 days

Post-Processing Software 

Research Specialist days
66 days

Project Management 

Research Specialist days (Caress)
20 days

Miscellaneous Expenses
Misc. + Travel
$8,400   


Total Capital Costs
$582,400

Total Engineering Days
 20 days

Total Tech + Shop Days
30 days

Total Research Specialist Days
120 days

