SWFOCE REVIEW-COMMENTS, OBSERVATIONS, SUGGESTIONS              	6/13/16
-Jim Scholfield


xFOCE- I thought this was a great idea, intent of lower entry cost, simplified shop tool fabrication of housings and test enclosures etc., seemed quite doable from my standpoint. 
Comment--However, several unintended consequences occurred in areas of electrical design and esp. software.   These areas were not as doable as the mechanical side of this project.
The COTS approach for a thruster became troublesome.  Notably my 1st cut at this with a $600 12 VDC trolling motor modified for 60 ft submersion worked very well for many months.  My initial success and enthusiasm did not pan out on subsequent units, most leaked within a few hours of tank testing.  Multiple failure points were identified and worked thru to improve reliablility.  This was very frustrating.  We finally modified some MBARI designed  purpose build units from Deep Foce which worked fine.   
Lesson-Better to spend the $ with a real COTS thruster where somebody else has done the development work- $1000 on up.    
Observation—The fewer 1 atm housings, the better.  The electronic, software, multiple connectors , etc. complexities involved with multiple housings seemed to offer more opportunities for gremlins to occur causing a serious loss of time and progress.  Gremlin here is defined as software glitches, unusual electronic failures, corrosion,  unusual ground faults, vendor quality issues, etc.  
I had a few gremlins show up in the control circuitry for the enhanced SW tank at the Hopkins pump house as well.  
Comment—along this line we had problems with the instrumentation to the offshore system.  Kent had the signals working pretty well but what was missing was a usable speed/DC current feedback from the thrusters  and a sensible flow measurement.   The signals were there but often indeterminate.  I think most issues  could have been resolved with a few more days tank testing time.    We had a couple of full up system test runs at sea that should have indicated a significant pH shift but the test system didn’t respond properly.  The lack of some critical feedback would have helped resolve if we had a thruster failure, flow direction fault, valve fault,   or a parted hose or duct.  
Observation--At the meeting the information from the swFOCE efforts worldwide was telling in that most successes occurred in benign marine environments, even Antarctica. We are trying to operate in a very active one.  I spent a good deal of effort early on mitigating wave and current effects on our test enclosures, the hoses and ducts.    George did a great job with suggestions and installing all the rubber matting, concrete blocks and sand anchors we called out.  The system took a real beating at times despite all these measures.  
Suggestion –Plan on a summer only shFOCE deployment.   
 Enhanced  SW tank system-Even though this was remote facility from MBARI, it was decided, Kent and I, to keep it independent, i.e. no digital, software control.   I sourced level sensors, relays, etc. to that end which worked pretty well most of the time to control the 3 pumps we had on the system. I even installed a closed circuit video camera to keep an eye on things.   Once set up it could run reliably for weeks if necessary.  I did have some initial problems with the float switches and occasionally with the relays and had to change out parts as necessary.   I built in as much inherent  fault tolerance as I could in the basic design with check and relief valves, etc. to avoid water spills and damage to our system.   I especially was careful to protect the Hopkins water supply since our system pressure was higher than theirs.    There was an operations sheet posted but occasionally someone unfamiliar with the system would be there and set a valve or switch incorrectly.    
[bookmark: _GoBack]I am including the SW tank for completeness in my comments because it is an integral part of the system.  There were numerous ways to have accomplished this SW supply tank, this is what I came up with.  Note that the Hopkins Site Facilities and Safety staff were very good about helping us out and finding good solutions to safety concerns.   
Attachments- Schematic of Enh SW tank system at Hopkins
