BRS/MRS Concept Review
July 29,2008

On July 29, 2008 we held a Concept Review for MBARI Project 900827: Modification of in situ respirometers for ocean acidification studies.  Also known as BRS/MRS, for Benthic Respirometer System and Midwater Respirometer System.
Attendees:  Mike Risi, Craig Okuda, Bob Herlien, Jim Barry, Kim Reisenbichler, Kurt Buck, Chad Kecy, and Thom Maughan.

Mike Risi presented the current design, proposed upgrades, draft functional requirements, concept of the proposed design, and high risk elements.

Craig Okuda presented the existing electrical design, demonstrating our problem with I/O fanout.  He then discussed the electrical concepts of the proposed new design.

Questions and Comments from the Reviewers

Thom:  Current design also goes to 4000m, so this requirement is not a change.  Ditto the requirement to have a console interface.

Jim B: Increase the mission length to one month in requirements.

Chad: Are injection pumps rated for 4000m?

Answer: No, but we use them at that depth successfully.  We pressure compensate them in fluorinert.

Chad: Have you thought of putting digital isolation on each chamber controller?  This would isolate them from shorts on other chambers on the same bus.

Craig: Most failures are due to seawater ingress in the connector, which would take out the whole bus anyway.  It wouldn’t be worth the power cost to isolate each one.

Thom: Have there been any failures with the existing system? Have you thought of producing a “lessons learned” document?  How are these being addressed in the system?
Answer: Most failures were due to water ingress – O-ring failures, failure to tighten connectors, etc.  We’ve gone to all rubber connectors, no metal shells.  The suggestion to produce a “lessons learned” document is a good one.

Jim B: The proposal to upgrade to a gas impermeable material is absolutely required.  We get an oxygen bias due to outgassing from the frame.  But that’s not the only source.  We have also had a trapped bubble problem.  We plan to design a better purging system.

Bob: Have you thought of using secondary battery technologies other than lead-acid?

Answer: Too expensive.  $20K for a set of Lithium-polymer rechargeables.

Thom: Are the Sea batteries considered high risk?

Answer: No, they’re commonly used off-the-shelf technology.

Chad:  A detailed electrical power budget would help define the final battery capacity requirement.

Thom/Kim:  Max weight is a deployment constraint.  MRS has to fit on ROV, BRS has to fit on elevator.

Thom: You could stop talking to I/O expanders that don’t respond.

Answer: We intend to do that.  Need to carefully plan the software architecture to allow that to happen.

Thom/Chad: Do you intend to have a general-purpose ground fault system?

Answer: We have the capability to detect a system-wide ground fault, but are not ground-faulting individual circuits.  The problem: what do you do if you detect a failure?  You probably want to continue the mission anyway.  We have a common-ground system because it was not deemed to be worth the power penalty to opto-isolate all I/O lines.  Also, the software to automatically detect individual ground faults and reconfigure the system is very complex, and would cost yet more energy.

