2007 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – August 22nd, Phase II – September 28th 


	Project Number:
	900729


	Project Start: Jan. 1,
	2007
	Project Duration (in years):
	2
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	x
	
	
	
	
	
	
	

	
	
	
	
	
	

	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure1
	Education
	Time Series


Project Manager:

Dale Graves

Project Scientist:

Jim Barry

Project Engineer:
Mike Risi


Project Title:

Tiburon Replacement

1) ABSTRACT (new projects only)

Project Description:

Technical and performance requirements for the replacement of Tiburon were developed and prioritized during 2004 by Science, Engineering and DMO staff.  The top-level recommendations were as follows:

· Increased payload

· Increased power

· Improved imaging (HDTV) – completed in 2005

· Improved navigation (Sonardyne “Fusion” system) – completed in 2004

· Addition of Advance control systems

· Improved maintainability and decrease internal engineering support requirements

In 2004, two replacement options were considered for meeting the above requirements.  Several potential vendors and approaches (i.e. complete vs. kit) were considered using basic trade and performance comparisons.  The basic trade studies included capital costs, internal resource and support requirements and risk analysis.  Based on the trade studies and available resources, we believed the best approach for the replacement of Tiburon was to identify a vendor who would build a turnkey system based upon a detailed MBARI specification.

If MBARI had proceeded with the Tiburon replacement in 2005, ROV manufacture SMD Hydrovision was the vendor of choice due to their willingness to build to our particular requirements and the excellent reputation of the vehicles currently out in the field.  Time permitting, we will revisit the vendor options and see if any major changes have been made in the last 2 years.

This will be a two year project starting in 2007 with the development of the design requirements and purchase of the vehicle.  In 2008 the ROV will be integrated onto the Western Flyer after the completion of the Gulf of California cruise.  In addition to the purchase of the vehicle, some Support and Core Engineering time will be required for the adaptation of MBARI specific items such as IVIEW, VB system and data logging.  We believe that we can develop a tentative budget by the Phase II deadline.

2) PROPOSAL

a) The problem addressed (new projects only)

Statement of the problem

Although Tiburon continues to be one of the most productive ROVs supporting science in the world, several features limit its capabilities or reliability for both operations and science, and several outdated systems require replacement.  Since the development of Tiburon there has been an evolution of the science requirements and a shift in the principal emphasis of MBARI’s ROVs from that of imaging and sensor platforms with limited sampling, to powerful, yet highly capable vehicles with broad suite of capabilities spanning from high resolution imagery to the technically complex deployment, servicing and recovery of instruments and samples, often with heavy payloads.  

The obsolescence and deterioration of some of Tiburon’s systems, coupled with the growing technical demands of MBARI’s expeditionary ROV science, created a juncture for review of Tiburon’s operational capabilities.  

The performance requirements that would meet the Science priorities for a Tiburon upgrade or replacement were defined during 2003 - 2004.  A report from the MBARI ROV Users Committee (ROVUC) issued in December 2003 summarized the recommendations for upgrade or replacement of MBARI’s ROV Tiburon.  These recommendations were developed through a series of discussions and workshops involving input from MBARI science, engineering, and operational personnel.  The focus of these activities was to set priorities for an upgrade or replacement of Tiburon that would support the scope of Science, Engineering, and DMO activities anticipated during the next five to ten years.

The consensus from the discussions and workshop was that the new Tiburon should not be refit solely to support the heavy payload and operational demands of ocean observatories, but should transition from an ROV that has served largely as a sensing and observing tool, to that of an ROV platform that can fulfill its former role, but also house and deliver a variety of instruments, sensors, and gear to the seafloor, in support of a broader spectrum of expeditionary and observatory science.  In this sense, Tiburon should continue to lead the ocean science community in technologically advance submersible systems.  The new ROV must be a highly capable and configurable vehicle, adaptable to various operational requirements.  It should maintain its maneuverability & ability to support mid-water science priorities, but should also be capable of large payload deployments, heavy sample recovery, complex manipulative operations (i.e. 2 manipulators including heavy gear, high dexterity), cable laying, etc., in support of benthic observatory and expeditionary science requirements.   A summary of the high level requirements is as follows:

· Increase in payload, both fixed and variable 

· Increase in power (thrust and hydraulic tooling)

· Imaging (HDTV, IVIEW, panoramic viewing)

· Improved navigation

· Advanced controls (dynamic positioning, Stanford/Rock work)

· Science Interface (easily configurable instrument interface)

· Reduce maintenance complexity 

Improved navigation was achieved in 2003 with the purchase and integration of the Sonardyne Fusion system.  The HDTV camera was successfully implemented in 2005.

Why it is important
Provide a reliable, adaptable and powerful platform that will meet the needs of our current and future science activities.  

Present state of art/understanding

The Oil Field has driven the development of the large “Work Class” ROV as a less expensive and safer alternative to saturation diving and manned submersibles.  Manufactures have adapted “Off The Shelf” technology to produce extremely rugged, reliable and flexible systems.  The combination of a OTS “Work Class” vehicle and our unique features such as HDTV, advanced controls (Stanford’s work), variable ballast, IVIEW, data logging, tool sleds and our pilot/ship crews will provide MBARI with a state of art vehicle for science exploration.  

How it relates/contributes to MBARI’s mission and strategic plan

It will provide a state of the art ROV platform to scientist that will allow them to conduct high quality innovative research.

b) Approach to the problem (new and continuing projects)

After reviewing the recommendations we looked at the cost and manpower requirements to upgrade Tiburon to meet the new requirements.  Due to the large number of components that required replacement (thrusters, foam pack, control system, hydraulics, power system, frame, etc.) this approach was deemed not to be cost effective and would require a large amount of in-house engineering time.  Therefore two options were considered for the replacement of Tiburon, They are describe as follows:

Option 1 is to purchase the turn key system components as a kit (Control software/hardware, thrusters, power system, etc.) from a qualified vendor and MBARI would act as the system integrator and design the vehicle frame, foam pack and layout of instruments, thrusters and sub-systems to meet the above requirements.

Pros:

· Ensure the optimum configuration of the vehicle for MBARI’s operations.

· Capitol costs are lower.

Cons:

· Large amount of MBARI engineering resources required

· MBARI would have to assume any performance or integration risks.

Option 2 is to develop a specification for a replacement turnkey ROV system and work with the vendor to try and incorporate our specific requirements into an existing ROV design.  

Pros:

· The minimum amount of MBARI engineering resources required.

· The vendor assumes all risk for performance and integration of ROV and MBARI (vendor approved) equipment.

Cons:

· May have to compromise or eliminate specific requirements.

· Capitol costs are highest (requiring vendor to redesign elements of their “Off the Shelf” system)

Status of project

Due to the risk of consuming a large amount of MBARI engineering resources and the associated risks of system integration in option 1, we have chosen option 2.  A system requirements document that includes MBARI’s specific requirements was sent out to chosen vendors for review/discussion and request for a rough order of magnitude quote.  We have established resource and budget estimates for integration of the new vehicle into the existing Western Flyer infrastructure, core data logging system and specialty items such as IVIEW, Advanced station keeping (Rock/Stanford work), Science interface controller, and the VB system. 

Results to date

We received proposals from SMD Hydrovision on 9/26 and Schilling on 9/28 and after a quick review feel that both vendors could provide a technically sound solution to our ROV specification.  However, we feel that more time is required to adequately review the proposals in order to make a decision that will effect our ROV operations for the long term.  Independent of which vendor is chosen, the impact on the MBARI engineering development plan listed below will be minor and is noted where affected.  Budget and labor requests reflect the worst-case scenarios.

Plans for 2007

Engineering/technology development

Design Development and Testing – Rough order of magnitude quotes were provided by the chosen vendors based on meetings, teleconferences and our “Requirements Document” that was sent out just prior to the completion of phase 1 of this years proposal cycle.   However, a complete detailed specification must be developed and agreed upon between the vendor and MBARI, which in turn will provide the base for a contract for the purchase of the vehicle.  Some MBARI engineering time will be required to provide ongoing consultation during the design development and manufacture of the vehicle in regards to MBARI specific requirements.  In addition to the consultations we will also request that engineering be involved in preliminary and critical design reviews and factory and sea trial acceptance testing.  We would like to request the following engineers:

Gene Massion 

30d

· Project meetings

· Design development and review

· Factory/Sea acceptance testing

· On going consulting with vendor

· Travel to vendor for reviews and testing

· Flyer crane upgrade/replacement

Mark Brown

30d

· Project meetings

· On going consulting with vendor

· Review of MBARI designs (example, VB & science interface housing)

· Travel to vendor for reviews and testing

Mike Risi

10d

· Project meetings

· Design development and review

· Travel to vendor for reviews and testing

Ed Mellinger

5d

· Review vendors proposed power system and interface to Flyer

Larry Bird

15d

· Generate drawings for vendor

· Integration of MBARI equipment

· Project meetings

Viewing System - Tiburon II will incorporate features from Tiburon's IVIEW system.   Certain IVIEW features have proven useful to both researchers and pilots over the years.  Some of the notable features are the ability of lights to track a camera's focal point and the control of the pan and tilt actuators from different sources.  Some of the more generic IVIEW software will port relatively easily to the new system, for example the IVIEW control source software.  Other parts of IVIEW will not be as easily ported, or will no longer be necessary.  The portions of IVIEW code that are applicable and reusable will be ported to the new ROV.  A significant amount of software resources will be required to port IVIEW to a new OS as well as integrate new pan and tilt controllers.

Mike Risi

30d

Science Interface Module - One of the upgrade recommendations from the ROVUC was to have a more easily configurable instrument interface to reduce workload and complexity of each mission.  A science interface controller will be built based upon the successful new tool sled controller design that was implemented on the vehicle last year, which replaced the benthic and midwater sled controllers.  This will provide an easy interface for any non-core instrument to the vehicle with out having to modify core hardware or software.  The sub sea controller will provide direct Serial and Ethernet paths to the control room, analog and digital I/O that can be read and written to a configurable GUI, additional video channels, switched regulated and unregulated power and instrument ground fault monitoring.   The hardware and software will be designed and developed within DMO so little engineering resources are required for this task.  The development risk is very low since this is essentially a clone of the tool sled controller designs with the addition of an OTS video/data mux.  


Machine Shop

7d (pressure housing)

Data Logging - The current data logging system is composed of generic data logging processes that run on an HPUX workstation and log data provided by datamanager.  Datamanager is data distribution software that is based on the publish/subscribe model.  Datamanager provides a common interface to all system data and allows the data to be distributed over multiple computers.  The logging system can log any data item available in datamanager.  Data that is not produced by one of the core vehicle systems is converted to a datamanager item by a datamanager node, on Tiburon this usually done by the navProcessor.  The data logging software has proven flexible and reliable over the years and is well understood by those who support it.  

In order to continue using the logging software all of the data that is to be logged must be made available to the logging software via a common software interface.  Depending on the ROV chosen this might be an off the shelf software package such as NDDS by www.rti.com or datamanager.  If a data distribution package other than datamanager is used a significant amount of time will be required for porting the existing logging software to use the new data distribution package.  If datamanager is used it will have to be adapted to run on the new ROV computers.  The path chosen for the logging software is dependant on the ROV that is selected.  In either case software resources will be required to port the existing logging system to the new ROV.


Schilling Option:


Mike Risi

30d


Rich Schramm

30d


SMD Option:


Mike Risi

25d


Rich Schramm

30d


Bob Herlien

15d

Advanced Controls - Station keeping and automated benthic transects are provided by Schilling and SMD as standard features.  However, the ROV will still require hooks into the control system for future advanced controls work.  A baseline requirement for future advanced controls work is that the ROV make it's telemetry available to an external controller with minimal delays and the ROV control system must be able to sum joystick level commands from an external controller with the pilot joystick commands.  Several days of software time will be needed to provide a clear specification to the ROV vendor as well as test the final implementation of these control system hooks.


Mike Risi

3d

VB System (upgrade) – The existing Tiburon VB system will be transferred over and incorporated into the new vehicle, which provides 150 pounds of variable payload.  An upgrade recommendation to increase VB capacity to 300 pounds was requested for the new vehicle.  After a preliminary review it’s been determined that it would be difficult to accommodate the additional variable buoyancy in the new foam pack.  Therefore, the additional 150 pounds will be provided with add-on external tanks that can be mounted on the vehicle if a specific mission requires them.  This is the same concept that Ventana designed their VB system on.  We have taken this approach to minimize the new vehicle cost and risk associated with design of a new system by the vendor who has little or no experience with VB systems.  The external tanks will be designed by DMO and checked by Engineering to reduce engineering resource requirements.  

Machine shop 

15d (external tanks)

Field programs

1. Factory acceptance test at vendor

2. Pilot/tech training at vendor – The pilots will spend 5 days training with the vendor’s engineers on the new vehicle before it is ships out.  This will probably take place just prior to the FAT.  

3. Sea Trials at MBARI – Sea Trials will be conducted on the Western Flyer after the Gulf of California cruise in 2008 to a design depth of 4000 meters for final sign off.  We will request 5 days of the Flyer in 2008.

Data (availability outside project team, uniqueness)

   [Click here to enter text]   
Significant changes from previous project proposal (continuing projects only)
N/A

c) Specific deliverables (new and continuing projects)

1. Science interface module 

2. Standalone IVIEW system. 

3. Adapted logging system.

4. Advanced controls (Rock/Stanford) module.

5. 4000 meter ROV system that incorporates MBARI’s specific instrumentation requirements (HDTV, tool sleds, VB system, payload, power, hydraulics, etc.).  Vehicle to be delivered in 1st quarter of 2008

d) Project team (new and continuing projects)
Dale Graves – Project Manager

Jim Barry – Project Scientist

Mike Risi – Project Engineer




Mark Brown – Mechanical Engineering


Gene Massion – Mechanical Engineering


Rob McEwen – Advanced controls



Rich Schramm – Data logging



Larry Bird – Integration of MBARI equipment




Bob Herlein – Data logging

Tiburon Pilots - DMO

e) Project lab space (new and continuing projects)

No lab space will be required.  However, we will require frequent access to the Test tank once the vehicle is completed and delivered to MBARI prior to installation on the Flyer.

3) BUDGET JUSTIFICATION (new and continuing projects)

Viewing System upgrades 

A rack mount PC will be required for the IVIEW upgrade.

IVEW PC

$3,000

Data Logging/NAVPROC Upgrades

 A rack mount PC and 2 Digi AccelePort 8ch RS-232 cards are required for replacement of the data logging HPUX machine.  A rack mount PC and 4 Digi AccelePort 16ch RS-232 cards are required for replacement of NAVPROC VME system.  

(2) Rack mount PC’s
$6,000

(2) 8ch RS-232 cards
$1,000

(4) 16ch 232 cards
$2,600

Science Interface Controller

I/O Modules

$5,000

Pressure Housing
$9,139 
(materials)

Connectors

$17,250

Video/data mux.
$12,700

Rack mount PC
$3,000

8ch RS-232 card
$1,000

Core Instrumentation

The current suite of CTD instruments have proved to be costly to maintain and calibrate over the past few years and since each instrument is independent of each other it will be difficult (mix of serial and analog data channels) to integrate into the new vehicle.  We would like to move to a system similar to Ventana’s integrated unit (single serial data channel).  A SeaBird (model number:19+ has been recommended to us by Mike Burczynski.

CTD 


$16,125 (can be purchased in 2008)

VB System

We will use the existing Tiburon VB system (pump and spheres) on the new vehicle, but in order to reach the requirement of a 300 variable payload, additional external tanks are required when heavy loads are to be manipulated.  

(2) Add on tanks
$5,000

(materials)

Western Flyer Upgrades

We will be required to upgrade the umbilical storage drum’s slip ring from it’s current (3 single mode fiber passes ) to (5 single mode fiber passes) to accommodate the additional fibers in the new umbilical.

Due to limitations of the moon pool Launch and recovery crane of 7,500 pounds, Tiburon is limited on the size of instrumentation packages that it can deploy.  The new vehicle is estimated to weight as much if not more than Tiburon and therefore we will need to upgrade or replace the current crane.   

Slip ring upgrade
$40,000 (can be purchased in 2008)

Crane replacement
$157,358 (can be purchased in 2008)

Travel

At this time we estimate travel requirements for 3 trips to the UK (preliminary design review, critical design review and factory acceptance tests) for 3 project team members and 1 trip (pilot/tech training) to the UK for 5 pilots at a total cost of $28,000.

ROV

General supplies, materials, cabling, and hardware for integration of ROV onto the Western Flyer.
$10,000 

SMD Hydrovision Tiburon II Science ROV




4000m 50SHP ROV


$1,345,034


Core Instrumentation


$66,875


Surface control equipment

$342,760


Umbilical & cable


$430,456


Assembly, test, FAT and Doc.
$77,673


Administration


$79,800


Spares package


$237,500

Vehicle Total (after tax)


$2,681,569

Shipping & Customs



$15,000 *

* (This is only an estimate.  SMD is working on a quote for shipping and customs fees.)

Schilling Tiburon II Science ROV


4000m electric ROV


$1,673,000


Umbilical equipment


$339,070


Spares




$365,333


Non-recurring engineering

$600,000

Vehicle Total (after tax)


$3,193,264

Shipping




$1,000

4) MILESTONES (new and continuing projects)

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

	Milestone Date
	02/07
	03/07
	06/07
	09/07
	01/08
	

	Milestone Description
	Initial design development meeting/review
	CDR
	IVIEW mod. Data Logging
	Advanced Cont. mod.

Sci. Int. mod.
	FAT

VB Tanks
	

	EE
	
	5
	
	
	
	5

	SE
	
	
	15
	
	
	15

	ME
	10
	10
	
	
	10
	30

	Support Engineering

	SE
	5
	5
	78
	15
	
	103

	ME
	10
	10
	
	5
	5
	30

	EE Tech
	
	
	
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	5
	5
	
	
	5
	15

	Machine Shop
	
	
	
	7
	15
	22


5) RISK MATRIX (development and infrastructure projects only)

Please carefully read Section 5.2.3 in the instructions for internal proposals for an explanation regarding the risk matrix. This table must be completed for ALL development and infrastructure proposals (new and continuing). The instructions can be found at http://mww.mbari.org/resources/2007_Proposal_Process/Internal-only_Instructions_2007.htm.

	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	x
	
	x
	

	Low
	
	x
	
	x








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


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