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Dive Cycle Parameters for MBARI LST
10 January 2013
We describe the dive cycle for the MBARI LST, identifying those parameters affecting the operation.  The parameters are identified by being in bold face type;  these parameters are stored in EEPROM prior to deployment. 
The normal process of preparing MBARI LST for launch is guided by a checkout sheet "LST LaunchCheck" and described in "MBARI_Startup.doc".  The mission to be performed is specified by a set of parameters which will be described in the present document.  The health of the instrument is determined by conducting a Built-in-Test (BIT) and the results are save in non-volatile memory.  The battery voltages are checked as is the vacuum inside the pressure case.  Communications with the SeaBird CTD are verified.  If all of these tests are passed, the time for the hydraulic pump to move all of the oil into the external bladder is measured.  The air bladder is filled and the change in internal vacuum is measured.  If either of these tests fail, the bladders are both emptied.  If the BIT succeeds, the value of DiveNo is set to 0, and the bladders are left inflated.  They must be retracted manually before launch to allow SOLO to sink.
The data-taking mission starts when the operator manually enters the "M" command which sends SOLO to the Sink phase of dive 1.  Each dive goes through phases Sink,  Hover, Ascend, and Surface which we now describe.  A mission consist of only 1 dive.   SOLO can also be programmed to stop the mission at a time specified by the parameters:

AbrtYr
year at which to abort the mission (0-99)
AbrtMo
month (1-12)
AbrtDa
day    (1-31)
AbrtHr
hour   (0-23)
AbrtMn
minute (0-59).
Sink

At the beginning of Sink, a timer is started which will expire in Fall0 minutes.  
If the external oil bladder full (as it would be on the second dive or if the operator neglected to empty the bladders following a successful BIT)  the SOLO pump takes about 2 minutes to empty it.  SOLO opens the valve to empty the air bladder, and SOLO begins to sink.  
The pressure is measured every FPchks seconds, and the time and pressure are recorded in flash memory..  When the pressure exceeds dBarGo decibars the Hover phase starts.   Hover will start if the Fall0 minute timer expires without passing the start depth.  If you do multiple dives, be sure to allow for the pumping time in the value of Fall0 or the Hover may start prematurely.
Hover
SOLO drifts, taking a CTD measurement every HPchks seconds until HVmins minutes have elapsed.  The time, depth, temperature, and salinity are recorded in the flash memory.
The pressure measurements are used to insure that SOLO remains between HVbot and HVtop and close to HovZtar while drifting.  After each measurement, SOLO pumps in or out as needed and adjusts the pump time saved in Tlast0 which is also recorded to flash memory on each correction.  The value of dTdZ, which is based on the compressibility of the instrument, is used to estimate the pumping time needed to correct the depth error. The pumping time is also corrected from the vertical velocity.  Two parameters, Dragco and Prate. are used to estimate the dynamic balance. To prevent the float from oscillating these parameters should be set conservatively. 
 The SOLO real time clock is checked every HPchks minutes to see if the Abort Time specified by AbrtYr, AbrtMo, AbrtDa, AbrtHr, and AbrtMn is passed, and if so, SOLO goes to the Abort mission .
After HVmins minutes have elapsed the Ascend phase is entered.
Ascend

SOLO starts pumping out to ascend.  It rises for Rise0 seconds or until the surface is reached, whichever comes first.  A CTD profile is taken during the ascent.  The Rise0 second interval starts when the pump starts.
When the surface is reached, the CTD profile with readings every second is saved to flash memory.

If the Ascend phase was entered because the Abort Time was passed, SOLO goes directly to the Abort Mission phase.  If the Abort Time has not been passed, SOLO enters the Surface phase.
Surface
SOLO fills the air bladder gets a GPS fix and transmits its position and profile via iridium. It only does 1 dive and then aborts. 

Abort_mission
SOLO pumps itself to the surface, getting a GPS fix and transmitting its position every ABcysc seconds.  The air bladder will be checked every XAchk transmissions and refilled if needed.  This cycle continues on until the operator intervenes and turns it off.
List of all EEPROM parameters and their meanings
The EEPROM parameters are separated into 5 areas:   ID, CAL, BIT, STATUS, MISSION.
Parameters in the ID area of EEPROM:

SOLOsn
SOLO s/n 


PTThex
ARGOS PTT ID in hexadecimal (adds an MSbyte with message length) 


PTTdec
ARGOS PTT ID in decimal 


PTTsec
ARGOS transmit interval in seconds 


CPUsn
CPU s/n

AUXsn
AUX s/n

CTDsn
CTD s/n

Parameters in the CAL area of EEPROM:

Vac0
vacuum counts at ambient pressure

Vac5
vacuum counts at 5" Hg

CBat5
CPU battery counts at 5 V

CBat6
CPU battery counts at 6 V

PBat12
Pump battery counts at 12 V

PBat15
Pump battery counts at 15 V

Mcur0
Motor current counts at 0 amperes

Mcur1
Motor current counts at 1 amperes

Poff
Pressure offset (used only in ARGOS data compaction)
Pgain
Pressure gain (used only in ARGOS data compaction)
Toff
Temperature offset (used only in ARGOS data compaction)
Tgain
Temperature offset (used only in ARGOS data compaction)
Soff
Salinity offset (used only in ARGOS data compaction)
Sgain
Salinity offset (used only in ARGOS data compaction)

BLOK
dBar to average into 1 depth bin of CTD profile



The profile is compacted into 52 bins in the ARGOS message.

PB1

Bin 0 thru PB1-1: size = BLOK dbar
If PB1 >= 52 then all bins are BLOK decibars in extent and PB2, AV1, and AV2 are ignored.

PB2

Bin PB1 thru PB2-1: size = AV1*BLOK dbar


AV1

Bin PB2 thru 51: size = AV2*BLOK dbar

AV2
Parameters in the BIT area of EEPROM:

CBmin
minimum CPU battery (LSB=.01V)

PBmin
minimum pump battery (LSB=.01V)

VACmn
minimum vacuum (LSB=.01 inHg)

dVACmn
minimum change in vacuum (LSB=.01 inHg)

AIRsc
max seconds to run air pump to fill bladder
MCmax
Maximum motor current in milliamps

Parameters in the STATUS area of EEPROM:

BTcb
BIT start CPU battery voltage (LSB=.01V)

BTpb
BIT start Pump battery voltage (LSB=.01V)

BTvac
BIT start vacuum counts

BTdvac
BIT start change in vacuum after running air
BTstat
BIT status at start-up

BTDkP0
Dockside pressure before resetoffset

BTDkP1
Dockside pressure after  resetoffset

BTPsec
Seconds from IN to OUT on piston

BTPcur
Piston motor current mA

BTSBms
SBE message during BIT,  30 bytes in 15wds

DiveNo
#dives started

AbrtCd
Code for what caused abort_miss
0 = no errors
1 = current time is later than RTCabort

4 = operator send manual command to abort

5 = Dive FnlDiv was completed.  The mission is over.
Parameters in the MISSION area of EEPROM:

FPchks
seconds between pressure checks while SINKing

dBarGo
start hover if sinks to depth dBarGo (decibars)

Fall0
max # minutes to fall from surface before starting drift if dBarGo isn't reached

Tlast0
#secs to pump OUT to reach HVtar (450)

Rise0
#minutes to rise from HVtar to surface


MxPsec
maximum seconds to run the piston out(1800)

dTdZ
secs of pump to change depth 100 dBar (depends on compressibility of package)

mxSeek
max seconds to pump in each seek
     HVmins
minutes to hover

HVtar
target depth (decibars) for hover

     HVtop
top of hover range
     HVbot
bottom of hover range

     HPchks
seconds between hover pressure checks (300)
     Dragco
drag coefficient grams per (meters/sec)squared (15000)
     Prate
cc’s pumped per 100 seconds (23)

Surfmn
minutes to stay at surface transmitting to ARGOS

XAchk
check air bladder for refill every XAchk ARGOS transmissions

FnlDiv
Index of the final dive in the mission 


AbrtYr
year at which to call abort_miss  (0-99)

AbrtMo
month at which to call abort_miss  (1-12)

AbrtDa
day at which to call abort_miss  (1-31)

AbrtHr
hour at which to call abort_miss  (0-23)

AbrtMn
minute at which to call abort_miss (0-59)
