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Project Manager
:

Gene Massion
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Gene Massion
Lead Scientist:


Ken Johnson
Lead Engineer:

Gene Massion

Project Title:

Coastal Profiling Float
1) ABSTRACT (new projects only)
NA
2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
NA
How does it relate/contribute to MBARI’s mission and strategic plan?
NA
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents.htm#Packard for documents.)
NA
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)
NA
Approach to the problem
NA
Publications (from other projects over the last 5 years)

NA
b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
We have made generally good progress on the Coastal Profiling Float project with one serious setback.  As stated in last year’s proposal the primary development task for 2016 was “Engineering development for the last half of 2015 and 2016 is primarily continuing the current test cycle with 2 major milestones.  The first is to accumulate enough experience with the current CPF prototype to have the confidence to start testing without the current safety line.   The second milestone is to run at least one month long, untethered deployment.” All but one of the planned “accumulate experience” tests (tethered on a safety line) were completed by early April 2016 with the first CPF prototype (CPF-P1). In addition, Brent Jones has been successfully deploying another CPF-P1 untethered and unattended in preparation for use on the Fall 2016 CANON experiment. Brent is an integral part of the CPF team and lessons learned from the CANON CPF deployments and the CPF project deployments improve the overall CPF design to the benefit of both projects. 

Unfortunately, a boat handling mistake during the last tethered test in mid-April 2016 damaged the CPF-P1 which flooded and sank.  Although we were able to recover the remains with the Rachel Carson and Ventana, there was very little that could be re-used.  The loss of the first CPF prototype focused our attention on the second CPF prototype (CPF-P2) we had been working on as described in last year’s proposal.  CPF-P2 is virtually identical to P1 with the exception of the buoyancy engine which has been reworked to minimize risks associated with mud/silt buildup during anchoring. We expect to have the CPF-P2 prototype in the test tank this July.  We will re-start the test program interrupted by the loss of P1 immediately after P2 finishes tank tests.  We expect to finish the last tethered tests by the end of Q3 2016 and start untethered testing in Q4 2016.  
GM submitted a report to Mike Kelley describing the incident and identifying corrective action to prevent future incidents.  In addition, a report was submitted to the Sanctuary in compliance with our permit requirements.  Sophie De Beukelaer, Permit Coordinator and GIS Specialist, Monterey Bay National Marine Sanctuary reviewed the report and responded with the following comment. “Thank you for letting us know and for such a thorough attached memo that addressed all the questions that came to mind as I read the email.  I also expect this small release of oil to have short-term, negligible impact on Sanctuary resources”.
Progress on the other engineering tasks for 2016 identified in the 2015 proposal is as follows

1) Eric Martin has a bench top prototype using RUDICS (Router-Based Unrestricted Digital Internetworking Connectivity Solutions) to transfer data files over the Iridium satellite network.  RUDICS is the standard Argo data transfer technology and provides better throughput for data transfer than the simpler Iridium SBD (Short Burst Data service) messages we currently use.  Eric’s prototype RUDICS “classes” will be integrated in the CPF-P2 as part of the testing program.  As a side note, we have bought into an object oriented approach to the CPF software which is well supported by our development environment which is designed from the ground up for object oriented development.  An example of the benefit of this approach is the ease by which Eric’s prototype object oriented classes can be integrated in the go-to-sea software.

2) We have developed, tested and integrated an object oriented error handler class in the go-to-sea software.  The older, awkward error handlers in the software are being converted over to the new approach. 
3) The new motherboard/daughterboard electrical design has been completed and is out for fabrication as of July 2016.  We had hoped to complete this task in 2015 but resource conflicts delayed the finish of the design.  We expect to start integrating the new electronics into the CPF-P2 this year.  However we don’t believe the new electronics will be fully tested and integrated with the software until the end of Q1 2017.  The new electronics are required to run the month long tests we are planning and are currently the critical path for this milestone. 
4) We do not expect to start the automated pneumatic pressure simulator task in 2016.  This was going to be a 2016 intern project and we hope to make it a 2017 intern project.  However, one of our intern applicants was ideally suited for working on another task of higher priority than the pressure simulator; developing the ability to measure current profiles using MEMS inertial sensors.  One of the risks we have identified for the CPF is drifting out of the desired coastal measurement volume.  We have several strategies for mitigating this risk including using the ROMS current model to predict currents we can park the CPF in that will drift a wayward float back into the measurement volume.  Unfortunately, conversations with our colleagues suggest that ROMS ability to predict subsurface currents may not be accurate enough for our needs. Our thought here is that the CPF may be a reasonable, although not perfect, Lagrangian current follower and it may be possible to use a MEMS inertial sensor to calculate the inertial velocity of the CPF and identify currents that can be used to nudge a wayward float back into the measurement volume.  Our intern, Nicholas Raymond’s task for this summer is to develop a dynamic model of the CPF to assess how Lagrangian it is, what accelerations it will see in a typical ocean current profile and how good, i.e. expensive, large and power hungry, a sensor we need to turn those accelerations into current velocities. 
As mentioned earlier, the ROMS model may or may not be accurate enough for our needs.   However, it is possible to use the float as a way to calibrate ROMS.  We get a GPS position fix for the float when it leaves the surface.  We can park the float at some depth for a time much longer than the time it took to get to that depth.  When the float surfaces we get another GPS fix and we can assume that the difference in position is an estimate of the average drift at the park depth.  Comparing this to the ROMs prediction of current at that depth will give some insight into how well ROMS can meet our requirements.  We’ve discussed this approach with Yi Chao, one of the ROMS developers, and he will be happy to get this information. 
5) The science mission planning GUI is on the list of tasks for Eric Martin this year although it is fair to say this is a fairly low priority.

6) We have integrated accurate energy monitors into the current prototype electronics and the new custom electronics. We have already identified several heavy energy hitters and are working on reducing the overall energy budget.  This work will accelerate when the new electronics comes on line as they give us the ability to turn on and offloads as needed.
7) Our pre CPF-P1 prototype designed for use in the test tank has been updated to better match the current design and will be used for long term reliability testing in the tank without tying up our go to sea prototypes.

8) We had planned on investigating several new concepts to reduce energy requirements and reduce the size of the CPF.  The plans for reducing energy have been incorporated in the new electronics.  We have a concept for a new external buoyancy bladder that combines some of the benefits of the CPF-P1 and CPF-P2 designs and reduces to overall size of the CPF.  A prototype for this new design is underway.
Significant changes from previous project proposal 

None
Publications based on the results of this project only
None
c) New and Continuing Projects: Plans for 2017
Research Activities
Although this is a development project, making sure the data we acquire is scientifically reasonable is an integral part of the development process.  We have developed automated scripts for processing the data files generated by the float.  Examples of the plots generated by the scripts run on typical 2016 missions are shown below.
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Figure 1 CPF Quick Look Data Plot
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Figure 2 CPF Quick Look FL Waterfall Plot

Engineering/technology development

Engineering/technology development for 2017 will clearly be focused on gaining experience running the CPF on long term (weeks to months), unattended mission.  We believe the current design, with the new electronics and the addition of the RUDICS capability currently under development (and described earlier) will allow us to accomplish this primary goal.  Both of the capabilities are required to complete the month long tests we are planning.  
We were budgeted to build up another –P2 prototype in 2016.  We believe the design and manufacturing documentation is at the state where this build can be done in a semi-production fashion. i.e. led by a MBARI technician with support from the project engineers as opposed to the other way around.  We do need to document the test processes required to build and test must be done during and after the build to accomplish this task.  This task should start Q4 2016 but will most likely continue into 2017.  

We would still like to develop the pneumatic pressure simulator and this remains an excellent intern task for summer 2017.
Field programs (detail ship requirements/deployments/diver requirements)
We expect to do all our testing in 2016 off the Paragon and are requesting 20 days.  However similar to last year and given our unfortunate experience this year, we’d like to request 1 Rachel Carson day to recover an inadvertently permanently anchored (or worse) float.  Given this is a contingency day; it isn’t clear whether it makes sense to actually put it on the schedule or just deal with the situation when or if it arises.

Isotope Usage

No Isotope usage is expected
Specific deliverables
This is the last year of this 3 year project.  At the end of 2017 we expect to have 3X CPF-P2s, 1X test tank prototype and a benchtop pressure simulator text fixture.  Just as important, we will have the shore side infrastructure i.e., shore side data telemetry infrastructure, automated data processing and visualization, float track visualization and the other tools, techniques and processes required to run multi-CPF, long term science missions.  As a demonstration of the CPF concept functionality, we expect to run a weeks to month long demonstration with all three of our CPFs deployed simultaneously by the end of 2017.  At least one commercial company is aware of our CPF development project and the results of this mission should provide a reasonable background for future discussions about transferring the CPF technology.

Milestones (see personnel classification list)
   [Click here to enter text]   
	2017 Project Start Date: 

MM/DD/2017
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	End of Q1 2017
	End of Q2 2017
	End of Summer 2017
	End of Q3 2017
	End of 2017
	

	Milestone Description
	New electronics integrated and running on CPF-P2
	First month long test completed
	Pneumatic simulator project complete
	Last CPF built and tested
	Long term, multi CPF demonstration
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	ME Tech
	40
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	240

	Machine Shop
	40
	
	
	200

	
	240
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Budget justification
In our 2015 proposal we requested funds for what would have been serial number 2 of CPF-P2 as a prudent measure.  Our goal was to have a total of 3 CPFs (one CPF-P1 and two CPF-P2s).  As events turned out this was prescient.  We believe it is still prudent to have 3 total CPFs and are requesting funds to build up a –P2 in 2017 to replace the –P1 we lost.  This will enable a thorough test program in 2017 even in the worst case of losing another float.  As described earlier, we are budgeted to build the second CPF-P2 this year in a semi-production way and it makes sense to build up that unit and the one we are requesting 2017 funds for at the same time.  In addition, we are requesting funds to support some additional new concept development and reasonable contingency funds for spare parts.
Project team
The CPF team is Gene Massion and Ken Johnson, Ed Mellinger, Paul McGill, Eric Martin and Brent Jones.  Jose Rosal in an integral member of our team give the new electronics we have been working on.  Of course we get invaluable assistance from the eTechs Jim Montgomery and Tom Marion.  Mike Parker is our go-to mechanical tech for work that requires particularly challenging mechanical fabrication.
We’ve been using Paul Coenen very successfully for a variety of electro-mechanical tasks.  We hope to make even more use of his unique skill set as an integral member of our team in 2017. 

Project lab and office space requirements 
No new space is required although we really hope to continue using the lab bench we have been using in the LRAUV lab by the test tank.
Data storage requirements (see Todd Ruston for assistance)
Nothing other than the standard Project Library data allotment.
Data availability outside project team, uniqueness

All of the data we’re acquiring during our testing will be publically available through FloatViz in a non-quality controlled state.

R/V Paragon Requests

If the project team will be requesting time for the R/V Paragon, please specify the operators in the group and provide estimates of their availability to operate the vessel.

We are requesting 20 days of Paragon time.  Gene Massion is a qualified Paragon operator and available to operate the vessel.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

No
Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

Although we don’t think this is the case, we will check to make sure the low cost IMU we are working with is not subject to export regulations.
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Projects teams need to indicate if any work will be performed that is either: (1) currently authorized under our general permit; or (2) will require that we obtain authorization. The current permit can be viewed at http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.
Is a permit with MBNMS required for your work? 

 Yes. I believe the CPF activities are covered under our permit Discharges section item13 “Discharge of drifter devices is authorized.  To the extent practicable, such devices should be constructed of biodegradable materials and recovered from the Sanctuary.  A description and percentage of devices unrecovered for each experiment shall be included in the report required by the Special Condition #7 of this permit.”
SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sancWE tuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

Because the CPF is a drifting platform, work in SESAs 5, 6, 7, 8 is possible.  We do have the ability to track our floats and it may be possible to recover a CPF that may be drifting into a SESA if this is desirable or necessary.
Authorizations/Permits from other Agencies or Organizations

Is the project team aware of any other permits or authorizations that will be necessary to perform the proposed work? If so, please list below along with status of authorizations (obtained, pending, need to apply, etc.). Please see Mandy Allen if you have questions.

None
Active Acoustics

We are compiling information on active acoustic use at MBARI. If the project involves using active acoustic instrumentation, please describe plans.

We hope to continue using the Sonardyne UM-8904 inverted HF USBL and Sonardyne 7815 TZ/OBC shallow water transponder to track deployed CPFs.  Worst case usage will roughly be up to several hours a day for 20 days spread across the year. 
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	X
	

	Low
	
	X
	
	X


� This date and number should remain the same for the duration of the project. If your project start date for 2017 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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