MARS Wet Node Simulator Preliminary/Critical Design Review

It has been decided to combine the Preliminary and Critical Design Reviews in to one event. The reasons for this are, one: there is no knew technology being developed, the project is just repackaging the existing system, two: resources for this project are limited therefore best use of time is critical, and three: long lead items need to be ordered soon if the target completion date is to be achieved.

The Wet Node Simulator (WNS) is being developed to provide a platform for MARS Operations to test science equipment prior to use of expensive and difficult to schedule ship time. The design will incorporate the components of the MARS system required to effectively duplicate the system and simulate a connection under water. The goals of the testing process will be to determine if the device under test will communicate properly when connected to the MARS node and to ensure the power requirements stated in the specification of the device work with the LV power system.
The design will utilize the following components:

1. MARS PMACS Server / MARS PMACS Client  (dedicated pc configured with RedHat Linux Enterprise 3, VMware Server and It will be configured with the UW/APL Visual Basic.net application.  http://pmacs.mars.mbari.org/marswiki/PmacsServerSoftware 

2. Cisco 3750 router (configured to emulate the MARS Shore station and the non operating ports of the the subsea router #2) 
3. Cisco 3750 router (configured to emulate the router #1 used in the subsea node)

4. Node Power Controller (NPC) PC104 stack configured with Linux ( http://pmacs.mars.mbari.org/marswiki/NodePowerController/BuildingTheNpc ) 
5. Sorensen Power Supply 480 VAC 3phase / 400 VDC (replaces MV Power supply in MARS flight System)

6. LV Power System components

a. ExternalBusMonitor (XBM): Monitors voltage and current on the 375 and external 48V power buses. 

b. ExternalDcConverter (XDC): Generates 48V for external loads 

c. One ExternalLoadController (XLC): Allows control of the 48 and 375V output to each of the eight science ports. 

d. ExternalLoadFilter (XLF): LC filter banks for the external loads 

e. InternalDcConverter (IDC): Generates 5, 12, -12, 48 VDC for internal loads 

f. InternalLoadController (ILC): Switches internal (hotel) loads on and off under the control of the NodePowerController .
7. ODI MARS Science Port bulkhead connector on 30 meters of oil filled cable.

8. GPS Receiver with 1PPS and NTP output along with a circuit board to emulate the timing signal modifications and buffered output. (\\Tornado\projectlibrary\900225. MARS PROJECT\Project.Documents\03.Subsystems\01 Data Communications Subsystem (DCS)\OBC&Timing\Hardware Timing Interface.PDF, \\Tornado\projectlibrary\900225. MARS PROJECT\Project.Documents\03.Subsystems\01 Data Communications Subsystem (DCS)\OBC&Timing\Timing\NodeTimeDistribution5.pdf )
Not included in the design are the Out of Band Communication System (OBC),  the HA7 sensors/engineering sensor system, and a second XLC. Also excluded from the system is the Network Electronics optical transport equipment. 

Justification:

The OBC is installed as a back door in the event of a communication system failure and there is no access to the hardware. This is not the case with the WNS, all hardware will be installed in a 19 in rack. The sensors connected in to the system are informational only and will not affect operation. They will not shutdown the system on an event or overload condition. The WNS will incorporate only one MARS Science Port (See management  team feed back Phase 1). As a result only one XLC is required. The Network electronics would add significant cost to the project and provide little in the way of overall functionality, the science user has no interaction with the physical transport layer.
Expenses:

ODI Connector Cable Assembly



$8466 




Shipping



$35
PC104 Processor
MIP405



$1466



Shipping



$10
Diamond Systems DMM-32X-XT, qty 4, $595








$2380




Shipping



$10
Redhat Linux Enterprise ES



$349
Pizza Box PMACS Server/client



$2,893 

Shipping



$20
Monitors






$600



Shipping



$30
NTP Time Server





$4000



Shipping



$20
Mounting Hardware 




$2500

Sub Total






$22654
Tax







$1699.05

Shipping






$125

Total







$24478.05

Not included in the above total is the connectors and wiring material for the wiring harnesses. These components have yet  been identified but should be minimal regards cost .
