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Project Manager/PI:

Craig Dawe

Project Title:

MARS Wet Node Simulator
1) ABSTRACT (new projects only)
Please note the following is the original abstract.  Upon advice from management, this proposal will not address any aspects of the laboratory simulator discussed in the abstract.

One of the primary purposes for MARS is to serve as an effective, accessible test bed for development of instruments intended for the new generation of ORION/OOI observatories.  In order to support this effort, the MARS design concept laid out a process for instrument development that maximizes the probability an instrument or suite of instruments will work as expected when first deployed on MARS and subsequently on ORION/OOI assets.  The process includes formal instrument test procedures at two points before deployment.  First, at the PI’s lab and then at the MBARI test tank.  Two MARS node simulators are required to accomplish this.  The first is a laboratory simulator that allows initial instrument validation on the MARS network across the internet from the PI’s lab.  The second is a wet node simulator residing at the MBARI test tank and also connected to the MARS network that allows more extensive validation and verification in a wet environment.  This process has been presented at the conceptual level at various MARS and NEPTUNE reviews as well as at external workshops and conferences with wide approval (and in some cases demand) by the community.

The scope of work for the lab simulator involves duplicating the appropriate functionality of the MARS node for dry land testing.  The thinking to date for this device is to just simulate the data connectivity functionality of the MARS node.  Duplicating the power delivery functionality is, of course, desirable but the cost benefit ratio appears too high to be justified.  The proposal will estimate resources for both approaches and a more detailed cost benefit analysis will be performed and reviewed early in the project before a final decision is made.

The scope of work for the wet node simulator is to repackage the current node COTS modules and circuit card assemblies (CCAs) required to duplicate the functionality seen at the MARS primary science port in a rack that can be located near the test tank.  We are not planning on providing the out of band communication subsystem functionality or redundancy in the wet node simulator.  The rack would have several ODI oil filled connector assemblies so the simulator’s primary MARS science port connectors can reach the bottom of the tank.  An instrument or suite of instruments could be connected on the deck, lowered into the tank and tested in a wet environment.  Obviously we cannot simulate the actual pressure, temperature, visibility, chemical and other environmental parameters of the MARS node.  However, these parameters are generally better tested under controlled circumstances by the PI(s).  The primary question at this point regarding the scope of the wet node simulator is whether to simulate the full 10kV power feed.  Currently, we believe the cost benefit ratio and safety considerations do not justify providing this functionality and do not intend to propose a simulator of this complexity unless management suggests otherwise.  Secondary question include a) whether some COTS elements, like the Cisco 3750 switch, can be replaced with functional equivalents at significantly reduced costs and b) whether optical transport of the gigabit Ethernet connection from the tank to the MARS operations facility will be required or can be simplified from the actual MARS node design.

2) PROPOSAL
a) The problem addressed (new projects only)
Statement of the problem

The problem this proposal address is improving the community wide low probability of success of initial deployments of new oceanographic research equipment.  This problem will be compounded for equipment planned for the new technically more complex generation of observatories.  
Why it is important

It will be important for the success of this new generation of observatories for initial deployments to be successful.  This is prime motivation for the MARS observatory.  The MARS concept has always included plans for shore side simulators to provide PIs a structured approach to validating new equipment planned for cabled observatories.  We have presented these plans at several workshops and received strong community support.  Providing a reasonably high fidelity version of the in-situ MARS node along with an approved validation test procedure at an economical facility will greatly improve the efficiency with which new oceanographic research equipment can be developed.    
Present state of art/understanding

Simulators are common place in other high risk engineering endeavors, e.g. space missions, terrestrial vehicle development and millions of dollars can be spend on the development of these simulators.  It isn’t unusual to spend several percent of the overall cost of a project in test fixtures and simulation and simulators.  Given the cost of the MARS test bed and the expected cost for development of new equipment over the life of the MARS test bed, this investment is well justified.

Given that the MARS node design achieves operational status, all the information necessary to build the wet node simulator will be available.

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

MBARI’s mission includes the development of new technology for the ocean science research community with our leadership of the MARS test bed project and obvious example.  In addition, the MBARI engineering department has an on going effort to improve the level of engineering in this research community.  Providing a simulator for the MARS test bed along with a formal validation procedure is right in line with both these missions.   

b) Approach to the problem (new and continuing projects)
The approach to this problem is to duplicate the elements of the MARS node relevant to development of new science equipment in a rack that can run at the side of the MBARI test tank.  As scoped in this proposal, the rack would provide three standard MARS science ports on the end of cable assemblies (oil filled hoses) long enough to reach the bottom of the tank.  We are not planning on simulating the 10 kV section of the MARS node in this proposal.  
The rack would house the existing MARS 400VDC bench supply and the following MARS low voltage (LV) circuit card assemblies (CCAs): 1 input filter, 1 bus monitor, 1 internal DC/DC converter, 1 external DC/DC converter, 1 internal load control, 1 external load control and 1 node power controller PC/104 stack.  In addition the DCS subsystem will be simulated by a single Ethernet switch with optical telemetry that is functionally equivalent but may not be identical to the DCS elements in the node.

c) Specific deliverables (new and continuing projects)

We expect to deliver the following.

1) A requirements document and requirements review

2) A preliminary design review and documentation package
3) A critical design review and documentation package

4) The wet node simulator with acceptance test results
5) The operational new equipment validation test procedure.

d) Project team (new and continuing projects)
Project EE:  TBD
Project ME: TBD

Craig Dawe

Kevin Sullivan

IT support: Pete Braccio, Todd Ruston
Project Consultant: Gene Massion

e) Project lab space (new and continuing projects)

We expect to use the current MARS operations lab and Kevin Sullivan’s lab for this work.
3) BUDGET JUSTIFICATION (new and continuing projects)
Please see attached MARSWetNodeSim.xls
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
	2/25/07
	5/7/07
	7/20/07
	10/20/07
	12/10/07
	

	Milestone Description
	Req’ts Review
	PDR
	CDR
	Acceptance Test
	Final Doc Pkg and journal article
	

	EE
	6
	12
	12
	26
	4
	60

	SE
	
	
	
	
	
	

	ME
	4
	11
	10
	4
	
	29

	
	
	
	
	

	EE Tech
	
	
	
	10
	
	10

	SE Tech
	
	
	
	
	
	

	ME Tech
	
	
	
	5
	
	5

	Machine Shop
	
	
	
	5
	
	5


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

	Low
	X
	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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