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MBARI Vertical Profiler

Abstract

Time-series data that is collected from instrumented moorings can be incomplete due to the discrete depths of the sensors or the fouling of sensors within the Euphotic zone.  The MBARI Vertical Profiler will attempt to combine the high-resolution data of a profiler with the long-term capability of a mooring.  The MVP will be designed at MBARI and could utilize existing MBARI technology such as the Tiburon Variable Buoyancy Control or the OASIS instrument controller.  The MVP will be designed for operation to a depth of 1000m with a payload of 100kg.  

MBARI Vertical Profiler

The Problem Addressed

· Statement of the problem 

Typical mooring instrumentation is usually located at discrete depths and subject to fouling.  This can generate time-series data sets that are incomplete due to a limited number of sensors or erroneous data from fouled sensors.  The number of sensors on a mooring can be increased but this increases the cost and also the risk of a mooring failure.  Shipboard “over the side type” profilers (e.g. CTD’s), are capable of collecting a complete profile of high resolution data but the cost of staying on station for time-series measurements is prohibitive.       

· Why it is important  

The MBARI Vertical Profiler is an attempt to combine the high-resolution data of shipboard profilers with the long-term capabilities of instrumented moorings.  The MVP can be parked at a depth below the Euphotic zone between profiles and reduce the amount of fouling to the sensors.  The MVP would also reduce the cost associated with multiple instruments deployed on a mooring.        

· Present state of art/understanding

Presently, there are vertical profilers under development which have limitations with depth, payload, or reliability.  The “Seahorse”, developed at Brooke Ocean Technology, utilizes wave energy to ratchet the profiler down to 200m but the clamp mechanism is subject to wear.  The “TRAMP” profiler from the Niels Bohr Institute has a maximum depth rating of 600m and can accommodate an initial payload of only 13 pounds (6 kg).     

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

The MVP will be designed at MBARI and could utilize existing MBARI technology (e.g. Tiburon Variable Buoyancy Control) in the development of a mooring profiler that would facilitate the on-going Benthic, Mid-Water, and Upper Water Column Research.  It will have a robust design with capabilities of 1000m profiles and a payload of 50 pounds. 

Approach to the Problem

· Engineering/technology development

Current technology for mooring instrumentation has a suite of instruments mounted permanently on the mooring cable or wire.  The proposed system uses a variable buoyancy system to transect the mooring line at designated time intervals and park sub-surface to avoid upper water column bio fouling.  

(
Field programs

The MVP prototype will first be tested from a ship and then deployed on a series of shallow water test moorings for a period of 2 weeks to 2 months.  The initial test deployments in Year 1 will use a self-contained profiling CTD along with a miniature Fluorometer for evaluation of the profiler performance.  In the following years, additional instrumentation will be tested on the MVP and evaluated.    

· Proposed duration of project and approximate plan of action

The development of the MBARI Vertical Profiler will be a multi-year project with Year 1 dedicated to the design, manufacture, and testing of the prototype.  In Year 2, a more sophisticated controller (e.g. the OASIS controller or the Tiburon Data Accumulator) will be integrated with the MVP.  By the end of Year 3, the MVP will be available for use on the M1 or M2 moorings. 

SECTION ONE (Year One):  Prototype design and test 

· DESIGN PHASE 

DESIGN CONCEPT: Design requirements are evaluated and the design parameters are defined.  Concepts are reviewed and the design intent is established. 

PRELIMINARY DESIGN REVIEW: An expert panel review is conducted to determine if compliance with the design concept has been accomplished and the design intent is adhered to.  Panel suggestions and recommendations may be implemented into the design.

MACHINE DRAWINGS: Mechanical Engineering drawings are generated and checked before release to manufacturing. 

CRITICAL DESIGN REVIEW: An expert panel reviews the Mechanical Engineering drawings with attention to detail.  All suggestions and revelations are addressed and applicable changes are made before the drawings are released. 

· PROTOTYPE MANUFACTURE PHASE 

MATERIAL PROCUREMENT

Raw material purchase and outside vendor parts purchase

MACHINING

Welding, fitting, and assembly

· FIELD TEST PHASE / (Prototype) 

Test Deployments from the R/V John Martin  

· EVALUATION  (redesign/optimize) 

Evaluate results of test dives and deployments; redesign as necessary.

SECTION TWO (Year Two):  Full Instrumented System

· PRELIMINARY DESIGN REVIEW: 

· MACHINE DRAWINGS: 

· CRITICAL DESIGN REVIEW: 

(
MANUFACTURE PHASE 

· FIELD TEST PHASE 

· EVALUATION  (redesign/optimize) 

 
SECTION THREE (Year Three):  Full Depth System

· DESIGN PARAMETERS

· PRELIMINARY DESIGN REVIEW 

· MACHINE DRAWINGS

· CRITICAL DESIGN REVIEW 

(
MANUFACTURE PHASE 

· SCIENCE DEPLOYMENT

Specific Deliverables

Year one: Working prototype that proves concept

Year two: Operational system to 300m

Year three: Operational system to full mooring depth (1000m)

Workshop Presentation/Technology Article

A fully functioning vertical profiler with no significant maintenance required will be the measure of success.

Project Team 

Mike Kelley: Concept Design, Project Management, Testing, and Operations.

Mark Brown: Mechanical Design and Testing.

Todd Anderson:  Mechanical Design and Drafting.

Dave Wright: Electrical/Controller Design and Testing.
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