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Startup Procedures for MBARI LST SOLO
31 January 2008
After SOLO and LST have been assembled, checked out, and interconnected,  the complete instrument is ballasted for the oceanic conditions at the intended deployment site.  Then the SOLO control computer is prepared for deployment.  Details of the  procedures may be found in the "MBARI LST SOLO Launch  Checkout" form.   Always capture the session to a logging file and save it in the data archives.
The preparations are done by plugging an RS232 terminal emulator at 19200 baud, N81 parity, into the communications port of the SOLO controller.  The communications port is at CMOS voltage levels so an RS232/CMOS converter must be inserted between the PC terminal emulator and the SOLO communications port.  If the pressure case is sealed, as would normally be the case prior to deployment, the communications port is inside the plug in the top cap labelled "C" or "COMM"; used the 4 pin miniphone jack and push it entirely into the receptacle.  If the CPU is out of the pressure case the communication port is a 4 pin CGRID connector on the CPU board near the upper corner;  push the CGRID connector on the adaptor into the connector labelled "COMM".  

The SOLO controller is reset by swiping a magnet past the area marked RESET on the pressure hull.  This awakens the controller which will momentarily run the air pump.  Then the main menu for the controller is displayed on the terminal screen.  Typing "U" at any time refreshes the menu.  Typing "!" at any time backs up to the previous menu in the hierarchy. 

From the main menu there are branches to sub-menus that allow mission parameters to be changed or subsytems of the SOLO to be exercised.
The "R" menu is used to read and set the SOLO real time clock

The "Z" menu is used to read the battery voltages and internal vacuum

The "E" menu is used to read and set the mission parameters in EEPROM

The "P" menu is used to control the air pump and the hydraulic pump.  Use this menu to retract the bladders following a successful built-in-test prior to launch

The "S" menu is used to read data from the SBE CTD

The "I" menu is used to control the Iridium transmitter

The "G" menu is used to operate the GPS receiver

The "F" menu is used to initiate a full built in test (BIT) of the SOLO.  This takes about 15 minutes and leaves the oil and air bladders inflated.

The "X" menu is used to put SOLO to sleep from which it can be awakened only by a magnetic reset

The "C" menu is used to enter a one line comment into the capture file.

The "1" menu is used to initiate data storage and to access data stored in the Flash memory.  The maximum memory in Flash is about 300K bytes.

The "M" menu is used to start the mission.

Figure 1 shows some of manual controls an operator could use to manually prepare, checkout, and initiate the execution of the mission profile.  

Fig. 1  Flow Chart of Operator-controlled Manual Startup of MBARI LST SOLO
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The MBARI LST SOLO Launch  Checkout form guides you through the procedures that would be used just prior to launch. 

1.
Set SOLO clock

The SOLO clock is used to tag the data and to detect when the Abort time has passed. 

The best way to set the clock is by getting a GPS fix. Place the float outside where is has a clear view of the sky. From the main menu select “G.PS test”. This advances to the GPS menu.  Select 

 "X.ecute cycle" to get a GPS fix. This will take a couple of minutes.  When the fix is complete, a line beginning with “NEW” will be displayed followed by the GPS> prompt. Type "!" to return to the main menu.

To check the clock, from the main menu select "R.T Clock".  This advances to the real-time clock menu.  Select  "R.ead RTC" to read the clock and verify the time.  Type "!" to return to the main menu.
2.
Program the mission

From the main menu type "E.EPROM ops" to advance to the EEPROM menu.    See "MBARI Dive Parameters" for a description of the parameters.  We have found it useful to capture the terminal session to a log file to retain a record of what the final state of the parameter space was just before deployment.

Select "D.isplay" to view any of the areas of EEPROM.  Type "M" to see the mission specification parameters;  when the display is finished, SOLO returns to the EEPROM menu.  Use "M.odify item" to modify any parameters requiring changes.  When done modifying, "D.isplay" the mission to make sure the specification is completely correct. 

It is essential that the checksum of EEPROM be correctly computed and verified prior to deployment.  If this is not done, the SOLO will fail its Built-In-Test and will not deploy correctly.  To do this, from the EEPROM menu select "C.ompute Chksum" to compute the checksum.  Then select "V.erify Chksum" to verify that the checksum of EEPROM is correct.

 3.
Prepare the controller for deployment

Select "E.rase" in the EEPROM menu and then type "S” to erase an area of EEPROM which maintains a nonvolatile record of the status of SOLO.  Type "y" when asked if this is OK.  This clears any old status information.

Select "M.odify item" in the EEPROM menu and then modify DiveNo to have a value of 0.

Type "!" to return from EEPROM menu to the main menu.

Select "1 Flash ops" to move to the Flash Memory menu from the main menu.   Select "1.Erase all" to clear Flash memory.   Select "2.Check all" to verify that all of Flash memory has been erased.  Select "I.nit ptr" to show the range of pages in flash memory.  Enter the lowest page number shown to intialize storage to start at that page.  Select "R.ead ptr" to verify the entry.  Type "!" to return from Flash menu to the main menu.  

Select "F.ull BIT" to conduct a full Built-In-Test.  This procedure takes about 15 minutes and leaves both the oil and air bladders filled.  You must manually retract the piston and empty the air bladder before deploying the instrument.  Retracting the piston will take another 12-15 minutes.  Allow enough time to get this all done before the scheduled deployment time.  At the beginning, the ARGOS transmitter sends 10 messages at about 7 second intervals.  Lay the supplied ARGOS beeper parallel to the top of the antenna to detect the transmissions.  The results of the BIT tests are displayed on the terminal.   At the end of a successful test, both the air and oil bladders will be filled.  Follow the procedure in "MBARI LST SOLO Launch Checkout" to empty the bladders.

4.
Put SOLO into low power

Select "X Shut_down" to put SOLO into a low power mode.  If SOLO is to be deployed soon, say within a half hour, there is no need to do this step.

5.
Start the Mission
If SOLO was put into low power in step 4, make sure the communications cable is connected and the terminal emulator is capturing the session.  Pass a magnet past the RESET on the SOLO hull to wake it up.  After the usual startup window you can control SOLO once again.

Make sure that the air bladder and oil bladder are empty.  See "MBARI LST SOLO Launch Checkout" for procedures to follow if they are not empty.

Select  "M.ission" to start the mission.  SOLO will start the hover phase of the mission in Fall0 minutes whether or not it has reached the depth of dBarGo decibars.
6.
Deploy SOLO
Remove the communications cable and carefully clean the port.  Clean and lubricate the o-ring on the boss plug and replace it.

Deploy instrument at the AFT port or starboard quarter of ship, preferably the windward side.  Maintain a little way, about 0.5 knot or so, to ensure that SOLO will float aft and free of the ship when it is released.  Lower SOLO slowly into the water.  When it reaches the surface,  gently release it and allow it to float free, move aft of the ship.  It should sink.

Record the date,time, and position of the deployment.

Continue mission by starting SINK in dive DiveNo+1.  The Drift will start when depth exceeds dBarGo or Fall0 minutes following the typing of "M".





The mission ends when DiveNo=FinlDiv or when the Abort Time specified in EEPROM is passed.  Then SOLO remains at the surface transmitting to Iridium.
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