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Michael Risi

Project Title:


Ventana Control System Upgrade

1) ABSTRACT (new projects only)
Ventana is a work-class remotely operated vehicle (ROV) that has been enhanced to conduct scientific and engineering research studies in the ocean. It was originally acquired in 1987 and was last upgraded in 2002. The current control system is a Linux- based system that utilizes the existing peripherals for navigation, instrumentation, data transport, and power, both on the surface and subsea where possible. Maintaining the existing system is becoming more and more difficult as components age and become obsolete or unsupported. The vehicle’s current capabilities include:
                40 hp propulsion system

                1850 m depth rating

                900 lb fixed payload system that incorporates a 300 lb variable ballast system

                Power

                Lighting: 3.4 kW

Hotel: 1.1 kW

Science: 3.5 kW

Ventana also has multiple tool sleds that are dedicated to various tasks and can be reconfigured offline to facilitate quick turnaround between different users and research programs.

This proposal would seek to replace all the existing control room ROV control system electronics, computers, and software, along with the subsea control electronics, and as in the past utilize the existing peripherals. There are two approaches which can be taken to accomplish this: one, utilize a contractor for the hardware build and the majority of the software and have MBARI engineering contribute to the project with custom integrations and enhanced station-keeping functions; or two, have everything done by a contractor as has been done in the past. There are advantages and disadvantages to both options. Option one would have a reduction in cash outlay but would impact engineering resources. Advanced station keeping and data collection enhancements would be thoroughly integrated into the system.  Also, knowledge gained by working with the vendor contributes to long-term sustainability of the control system. Future upgrades and enhancements could be accomplished using in-house talent rather than contractors, improving response time to changes as well as any hardware obsolescence that will inevitably occur. Option two would have an increase in cash costs and see very little retained knowledge in the software configuration, structure, and functionality but would have minimal impact on MBARI engineering resources.

Option one is the preferred choice to move forward with this project. To that end, it is proposed to approach this in two parts. First, in early 2014 MBARI software engineers spend time with the vendor to scope/understand how much effort will be required to complete the software package later in 2014. Include an estimate in the 2014 proposal to cover the required resources. Second, order the hardware and vendor-supplied software to begin the build process. Assign resources to the project based on the scoping early in the year.

Resources required would include machine shop time to build a new penetrator end bell, purchase of new Seacon connectors, four weeks of shore-side ship access to install and test the new control system, and funds for vendor-supplied material, built-up new hardware, and software. 

Addendum to Abstract

It has been suggested that a third option be presented to achieve the goals of this project. “Use internal resources to do the complete build software and hardware.” Based on that suggestion and feedback from the management team, this proposal will present requirements for achieving that goal.

2) PROPOSAL
a) New Projects

Statement of the problem, why it is important

   [Click here to enter text]   
How does it relate/contribute to MBARI’s mission and strategic plan?
   [Click here to enter text]   
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.)
   [Click here to enter text]   
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
   [Click here to enter text]   
Approach to the problem
   [Click here to enter text]   
Publications (from other projects over the last 5 years)

   [Click here to enter text]   
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
Review and document existing Ventana control system – DONE

 Develop requirements document - DONE

 Define possible new architecture based on explorations. – DONE

 Begin software prototyping of high-risk elements – PARTIAL

 Begin build of long lead-time pressure housings & hardware – PROGRESSING

 Present concept design review. 

 Submit 2015 second-year proposal for implementation.

In early 2014 we identified another company able to provide integrated ROV control software - Greensea Systems Inc. – Option #4.

We have checked references with other customers including NOAA Discovery 6000 ROV, Schilling, ROPOS and others.

Representative has visited MBARI twice and provided a preliminary bid based on our requirements document
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
   [Click here to enter text]   
Significant changes from previous project proposal 

As noted above, in 2014 a vendor was identified that can provide a solution to the software portion of the upgrade to Ventana’s control system.  On presentation to the Management Team it was decided to move forward with this option beginning with a Preliminary Design Review (PDR) and Critical Design Review (CDR) in 2014 (funds provided from Director Discretionary) and a completion of the project in early 2015. This proposal would fund that purchase and detail the implementation.

Publications based on the results of this project only
   [Click here to enter text]   
c) New and Continuing Projects: Plans for 2015
Research Activities
None

Engineering/technology development

New ROV control system and Graphical User Interface with integrated station keeping and vision control software/user interface.

Field programs (detail ship requirements/deployments/diver requirements)
Sea trial efforts will be preceded by an extensive test tank trial series that will test control algorithms, and the functionality and usability of the new control system as they are implemented. It is hoped that ship scheduling can be done to accommodate the removal of the current ROV and its controller during extended AUV operations or a shipyard period, and conduct the test tank trials using the Ventana shore-side power supply. 

Vehicle re-Integration with Rachel Carson will begin as soon as the vessel returns from Moss Landing. Vessel integration (10 days) and dockside testing (10 days) will require the Rachel Carson remain in port for the 20 day period. (Full ships crew will not be required for the initial integration phase).

Sea trials will be conducted over an additional five day period immediately after dockside testing is completed. 

Specific deliverables
(Greensea Preliminary Design Review and Critical Design Review to be completed at MBARI in 2014) 

New ROV Control Can with Modbus (Wago) hardware

New Modbus (Wago) installed in ROV Core Can to replace circa 1995 hardware/software.

New Modbus micro in Fiber Optic Can to replace existing distributed analog IO (Gespac)

New Control Room PC/ touch screen stations running Greensea software to replace existing control access (4 places).

New Ethernet Modbus module (Wago) to interface Pilot Station to Greensea software

New Ethernet Modbus module (Wago) to interface control room peripherals (power tray, foot pedals, valvepack controller, toolsled interface, etc) to Greensea software

New Ethernet Modbus module (Wago) to interface bellypack controller to Greensea software

Greensea Control Software/ MBARI installation

Trials and Testing shoreside and seatrials.

Completed control system installed and tested, 2nd quarter 2015

Milestones (see personnel classification list)
   [Click here to enter text]   
	2015 Project Start Date: 

MM/DD/2015
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	Mar 27 2015
	Mar 27 2015
	April 25 2015
	June 1 2015
	31 August 2015
	

	Milestone Description
	Greensea  Build
	Ventana Hardware Integration
	Ventana Greensea Integration 
	Dockside testing and Sea Trials
	Documentation Complete
	

	EE
	80 McGill
	
	
	
	
	80

	SE
	305

Schramm

280 Risi
	180

Schramm

240 Risi
	180 Schramm

120 Risi
	45 Schramm

80 Risi
	180 Schramm
	890 Schramm

720 Risi

	ME
	
	60
	20
	
	
	80

	EE Tech
	160
	80
	
	
	
	240

	SE Tech
	
	
	
	
	
	

	ME Tech
	40
	40
	
	
	
	80

	Machine Shop
	20
	20
	1
	
	
	41

	Divers
	
	
	
	
	
	


Not shown above are the use of the following resources based on DMO needs. Osborne 800 hrs

Burcynski 800hrs, French 300hrs, Dawe 280hrs
Budget justification
Shore Side Support Tool Bench

NUC CPUs (two)
$1400
MOXA Termserver
$1000
Touchscreen

$700
Risi/Pic Board

$300

Groundfault Bd.
$850
Wago Modules,Rail and Power
$1600
Misc. Keybd, Mouse,KVM, DB9 panels etc

$500

$ 6,350
Greenseas Software



Development of System Software




$32,640


Integration Testing Evaluation




$14,200


Software Development Kit





$25,000


* Contingency Time  (40hrs @ Greensea hourly rate)

$ 4,800


Onsite Factory Acceptance Test (FAT)



2 engineers 2 weeks 1540/day 

$43,120



Expenses (airfare hotels meals etc)

$10,740




Total






$53,860







Total






$136,850




Tax






$  10,264


Total








$147,114

* Note: Contingency Time added for unforeseen issues in software development is computed at roughly 10% (40hrs) of Greensea’s estimate of actual Senior Software Engineer time during build cycle. Greensea claims to have built in some amount of normal contingency time in their estimate (personal communication) however we feel it is prudent to provide for some additional time to protect against problems and delays in a project of this magnitude.  

Project team
Doug Au, Craig Dawe, Michael Risi, Steve Rock,  Rich Schramm, Paul McGill, Dave French, Rob McEwen, DJ Osborne, Mike Burcynski

Project lab space
Software Eng lab, DMO Etech Lab, Ventana Pilot Area, Test Tank deck northeast corner (30 days)

Data availability outside project team, uniqueness

None

Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

None

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.

None

Monterey Bay National Marine Sanctuary 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://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient.) 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. 

None
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 2015 is not January 1, please indicate the start date in the first cell of the milestone chart.


� 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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