MOOS Mooring Engineering Deployment Requirements

REV X.A.2

Purpose

1. Test reliability of data/power cable & mooring mechanical hardware

2. Test reliability/feasibility of ROV operations in connection to mooring



Items to monitor

1. Loads

2. Visual wear

3. Sea keeping ability

4. Riser strain relief

a. length

b. connection position

c. connection wear

d. connection movement

5. Meteorology using M2 or local NOAA

MOOS Electrical/Communications Subsystem Functional Requirements

1. Support the Engineering Deployment requirements by providing telemetry regarding

a. Loads

2. Reduce NRE by designing as closely as possible to the future MOOS requirements as stated in the documents at http://mww.mbari.org/moos/Systems_Engineering/moos_systems_engineering1.htm including

a. Geographic deployment locations

b. Deployment location water depth

c. Deployment duration

d. Episodic event response

e. Supported instruments

i. Bandwidth

ii. Power

iii. Interface

iv. Location (surface/midwater/benthic)

f. Local storage consideration

g. Cost

Software Functional Requirements:

Introduction

These are the software requirements for the MOOS test mooring.  

MOOS test mooring instruments:

1. Compass

Manufacturer: KVH

Part Number: KVH-C100 w/opt SE-10

2. GPS

Manufactuer: Garmin

Part Number: GPS25-HVS

3. Satellite Transceiver

Manufacturer: Qualcomm

Part Number: GSP-1620

4. Serial ADC - Controller Can

Manufacturer: Z-world

Part Number(s): 

a. SR9050 (101-0487) - Backplane

b. SR9160 w/RAM (101-0506 w/130-0092) - CPU

c. SR9300  (101-0392) - 0-10V ADC

d. SR9320  (101-0444) - 4-20mA ADC

5. Serial ADC - Power Can

Manufacturer: Z-world

Part Number(s): 

a. SR9010 (101-0512) - Backplane

b. SR9160 w/RAM (101-0506 w/130-0092) - CPU

c. SR9300  (101-0392) - 0-10V ADC

d. SR9310 (101-0423) - -10-+10V ADC

e. SR9210 (101-0390) - DIO

6. Heave Sensor

Manufacturer: Triaxys

Part Number(s): HEAVE SENSOR Buoy mounted wave heave sensor with 1 EA RAW DATA LOGGER Buoy mounted data logger with analysis software
Instrument Requirements

See appendices A, B & C for detailed information regarding each instrument.

For appendix A, these file formats are based on the data currently retreived from OASIS and presented on the MBARI website.  The final format is still to be determined.  

For appendix C, the interface spreadsheet:

Column
Description

1
The software engineer responsible for writing the software driver

2
The hardware engineer assigned to assist the software engineer as an expert for the hardware item

3
A description of the software channel/signal

4
An unofficial statement of the required voltage/current for the sensor if known

5
A generic classification of the type of signal

6
If a sensor is involved, the full range of the physical phenomenon being measured

7
If known, the hardware engineer's desired precision for the sensor/signal (should be the actual precision)

8
If known, the hardware engineer's desired accuracy for the sensor/signal (should be the actual accuracy)

9
Given the range and precision, this is the desired ADC resolution

10
The required software sample rate as specified by the hardware engineer

11
For logged data, how often the current value should be logged

12
For logged data, how often the minimum value, of the log period, should be logged

13
For logged data, how often the maximum value, of the log period, should be logged

14
For logged data, how often the average value, of the log period, should be logged

15
For the actual ADC, the total number of bits per sample

16
For the actual ADC, the full range of the channel/signal

17
For the actual ADC, the actual precision given the full range and total number of bits

18
If known, the method to convert between the ADC value and the logged value

19
For logged data, the logged value's full range (should be the same as column 6)

20
Whether the data should be logged, sent back to shore, or an event indicated in the log or a combination of the three

21
The method used to access the hardware channel/signal

22
A boolean indicator of whether to send the data back to shore

23
Miscellaneous notes regarding the channel/signal

For example, 

for Battery Current 1, item 9:  Mike Risi has been assigned to write the software driver and Ed Mellinger has been assigned as the expert to assist Mike if he has any questions.  There is no specific supply voltage and current for this item since it is a single channel in a larger subsystem.  It is an analog signal.  The full range of the sensor is 0 to 10A.  Ed would like the sensor to be precise to 7.5mA and accurate to within 0.10% of the full range.  Given the full range and precision, Ed would like to use a 12-bit ADC.  Ed would like the software to sample the ADC at 1Hz and average the data over 1 hr, storing the minimum, maximum and average to the log file every hour (NOTE: he does not need the current value).  The actual hardware provides a 12-bit count over a full range of 0 to +10V, giving each count a precision of 2.441mV.  The sensor will put out 192mV/A and has an offset of +5V.  The final log file should present the data in a -10.XXXXA to +10.XXXXA scale (see the precision for the XXXX).  Ideally, the data will be logged and sent back to shore.  The signal is accessed via a serial port on a DPA.  If necessary, the data is not required to be sent back to shore.  You can read the notes.  

1. Compass & Turns indicator

By default, the compass' serial port is set up as: 4800baud, 1 start, 8 data, 1 stop, and no parity.  

2. GPS

By default, the GPS unit's serial port is set up as: 4800baud, 8 data, 1 stop, and no parity.  

3. Satellite Transceiver

By default, the satellite transceiver's serial port is set up as: 38400baud, 8 data, 1 stop, and no parity.  

4. Serial ADC - Controller Can

By default, the serial ADC's serial port is set up as: 9600baud, 8 data, 1 stop, and no parity.  

i. Buoy & anchor load cells
· sensor range/units : 0-10,000 lbs. = 4-20mA

· sensor precision: 2.5 lbs.

· sensor accuracy: +/- 0.2% of FS

· desired ADC resolution (based on desired resultant data accuracy): 12 bit

· software conversion algorithm (i.e. lookup table with table size)

Linear conversion of current reading to lbs. tension using the formula:

Tension (lbs.) = input current in uA / 1.6uA

· format you'd like to see the resultant data in: lbs. tension

The following items from the returned data string are required to be time stamped and logged on the NMC at the fastest sample interval we can reasonably sustain given bandwidth and memory limitations:

Upper load cell - maximum, minimum and average (mean) values. Sampled at 4Hz, sample bin size TBD.

Lower load cell - maximum, minimum and average (mean) values. Sampled at 4Hz, sample bin size TBD.

The following items from the returned data string are desired to be returned via comms link to shoreside:

Return interval

Data items

1 hour
Upper load cell - maximum, minimum and average (mean) values for sample bins of previous hour.

Lower load cell - maximum, minimum and average (mean) values for sample bins of previous hour.


ii.  Fiber optic test

· software conversion algorithm (i.e. lookup table with table size) 

Linear conversion of voltage reading to dBm of optical power using the formula:

Power dBm = input voltage in uV / to be determined conversion factor
· format you'd like to see the resultant data in (i.e. 0.01dB).

dBm (Power)

The following items from the returned data string are required to be time stamped and logged on the NMC at the fastest sample interval we can reasonably sustain given bandwidth and memory limitations:

Reference optical reading - maximum, minimum and average (mean) values. Sampled at 4Hz, sample bin size TBD.

Channel 1 optical reading - maximum, minimum and average (mean) values. Sampled at 4Hz, sample bin size TBD.

Channel 2 optical reading - maximum, minimum and average (mean) values. Sampled at 4Hz, sample bin size TBD.

The following items from the returned data string are desired to be returned via comms link to shoreside:

Return interval

Data items

1 hour
Reference optical reading  - maximum, minimum and average (mean) values for sample bins of previous hour.

Channel 1 optical reading  - maximum, minimum and average (mean) values. For sample bins of previous hour.

Channel 2 optical reading  - maximum, minimum and average (mean) values. For sample bins of previous hour.

5. Serial ADC - Power Can

By default, the serial ADC's serial port is set up as: 9600baud, 8 data, 1 stop, and no parity.  

6. Heave Sensor

Mode of operation is for the raw data generated to be logged to the internal Flash card using the onboard data logger. A data acquisition run and duration (AC DUR) will be requested at the acquisition interval time (AC INT) and after acquisition is complete the processed data will be queried, time stamped and logged on the NMC/MOOS controller and selectively sent to shore.

Initialization commands:

1. Set Time: At initialization time should be set to match the NMC clock.

2. Set Center of Translation Offsets. At initialization time these values need to be sent to the Wave Sensor. Their value will be determined when the sensor is mounted in September.

3. Set File Enable: At initialization time no files should be enabled.

4. Set Run Mode: The set run mode command is used and the minutes of sampling (AC DUR) set to 25 minutes. The interval of commanding the run should be 30 minutes (see below).

All raw data is always stored at 4Hz on the on-board instrument 1GB disk and available for post processing.

The recommended mode is to set the desired sampling parameters, wait for the end of a sampling run and use the "?MWC<cr>" query to get the wave stats and the house keeping stats.

The following items from the returned data string are required to be time stamped and logged on the NMC at the AC INT:

· ASCII string from the combined "Short Wave Message" and the "Housekeeping message", (WC)

The following items from the returned data string are desired to be returned via comms link to shoreside:

Return interval

Data items

1 hour
Previously unsent ASCII strings from the combined "Short Wave Message" and the "Housekeeping message", (WC)

Appendix A: Data File Formats

Appendix B: Channel Assignments

Appendix C: Detailed Channel Specifications

