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1 SCOPE 

 

Purpose of the present document is to describe both the hardware and the software of the Water 

Detect and Acceleration Monitoring Unit (hereafter referred to as WAU), one of the new packages 

that has been specifically developed by Tecnomare to upgrade the existing buoy BOMA to the 

MFSTEP project standard. 

The WAU is dedicated to monitor: 

 

• the vertical acceleration (heave) of the E2-M3A buoy; 

• the presence of water inside each one of the three compartments of the buoy. 

 

2 BASIC SPECIFICATIONS 

 

Basic specifications for the WAU are listed in the following table: 

 

BOX LAYOUT 
GEWISS GW 44 210 

30L x 38H x 13D (cm x cm x cm) 

INTERFACE 
RS-232 to the existing UCM-C 

Cable to 12 VDC power supply 

POWER SUPPLY 12 VDC 

CPU TYPE 
TEC-CPU2 (same used in BOMA 

Data Acquisition and Control System) 

ACCELEROMETER 

Motorola Semiconductor MMA1220D 

Low G Accelerometer 

25 mW @ 5V 

WATER DETECTOR 

National Semiconductor LM1830 

Fluid Detector 

60 mW @ 12V 

POWER CONSUMPTION 
about 80 mW including the DC/DC 

board consumption 

Table 1: basic specifications for the WAU unit 
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3 INTERCONNECTION 

 

The WAU has been designed to operate a stand alone unit, connected to the main data acquisition 

and control system of the buoy as indicated in the following Figure 1: 
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Figure 1: the upgraded layout of BOMA data acquisition and control system 
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4 HARDWARE DESCRIPTION 

 

The WAU hardware configuration is shown in the following block diagram. 
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Figure 2: WAU interconnection diagram 

 

As it can be argued from Figure 2 four items must be considered: 

 

• a DC/DC board getting the power voltage from the rest of the system and supplying the 

right voltage to each board of the WD&ACC; 

• a CPU board which is the core of the unit allowing its connection to the rest of the system; 

• an accelerometer board, based on the Motorola MMA1220D accelerometer chip; 

• a water detect board onto which are mounted three National Semiconductor LM1830 fluid 

detectors to control the water intrusion inside the three buoy compartments. 
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4.1 Water Detect Board 

 

In Figure 3 the electrical layout of the water detect board is shown. 
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Figure 3: water detect board layout 

 

Pins 3, 5 and 7 are connecetd to three steel bars, the water sensors, each one located on a 

different compartment of the buoy. 
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4.2 Accelerometer Board 

 

The accelerometer board layout is shown in the following Figure 4. 
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Figure 4: layout of the accelerometer board 

 

 

Only pins 1 to 3 are used to connect this board to the WAU CPU. 

To get a real and valid measurement this board must be kept parallel to the buoy horizontal plane. 
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4.3 DC/DC Board 

 

Figure 5 shows the layout of the DC/DC board, supplying the proper voltage to all boards of the 

WAU. 
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Figure 5: DC/DC board layout 

 

The 5 Volt output voltage is for the accelerometer board while the 12 Volt output voltage is for the 

water detect board. 

 

 

4.4 CPU board 

 

The CPU board managing the WAU operation is based on the same board (TEC-CPU2 

manufactured by Tecnomare) supervising the BOMA data acquisition and control system. 

For a detailed description of this board refer to E2-M3A data book. 
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4.5 Internal wiring 

 

The internal wiring of the WAU is shown in Figure 6. 

Connectors are numbered according to Figure 2. 
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Figure 6: WAU internal wiring 
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5 SOFTWARE DESCRIPTION 

 

The WAU is a stand alone unit which can be controlled either remotely by another computer or 

locally using a terminal application. 

In the E2-M3A buoy it is connected to the master controlling unit (the UCM-C). 

The WAU set of commands includes: 

 

• the M command, to get istantaneous values of both the water detect alarms and 

acceleration; 

• the L command, to acquire and log acceleration values in a 20 minutes time range; 

• the S command, to get the last value of the acceleration power calculated upon the last 

values logged by the L command; 

• the T command, to set the time and date of the unit. 

 

5.1 Commad Syntax and Command Result Syntax 

 

All commands are simple and except for the M command they do not need parameters. 

Also the answer to a command has a simple syntax: 

 

#<command> <command result values> 

 

where <command> is the command and <command result values> is a string containing the 

information requirred which depends on the command itself. 

In case of error the result syntax is the following one: 

 

#<command> E ‘<error message>’ 

 

where <command> is the command and E indicates for an error whose descirption is reported on 

the following <error message> string. 

The # is just a leading character to identify a command answer. 
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5.2 M Command 

 

The M command allows the user to get istantaneous information about water detect alarms and 

buoy vertical acceleration. 

The answer syntax is the following one: 

 

#M <WD1> <WD2> >WD2> <acceleration value> 

 

where <WDx> is the water detect flag for the x-th tank, which may be ‘Y’ if water inside or ‘N’ on 

the contrary, and <acceleration value> is the buoy vertical acceleration value expressed in g1. 

 

 

Figure 7: M command syntax and answer 

 

In case of failure a proper error message is displayed as reported in 5.1. 

                                                      
1 1g ≈ 9,81 m/s2 
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5.3 L Command 

 

The L command allows the user to log on a gravity file yymmddhh.gra, a 20 minutes acceleration 

sampling at 20 Hz frequency. The log file name is significant for the date and time at which the 

sampling started. 

At the end of the sampling the acceleration power is calculated and its value, together with the 

water detect alarms, is appended to a global status file wstatus.log. 

 

 

 

Figure 8: L command syntax and answer 

 

If the command succeds a #L OK message is reported while in case of failure a proper error 

message is displayed as reported in 5.1. 
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5.4 S Command 

 

The S command can be used to display the values of both the water detect alarms and the 

acceleration power as a result of the last run L command. 

The answer syntax is: 

 

#S F <WD1> <WD2> >WD2> <acceleration power value> 

 

 

Figure 9: S command syntax and answer 

 

In case of failure a proper error message is displayed as reported in 5.1. 
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5.5 T Command 

 

The T command must be used to set the time of the WD&ACC. 

The command syntax is: 

 

T dd/mm/yy hh:mm:ss 

 

where dd/mm/yy is the current date and hh:mm:ss is the current time (yy = 00 is the year 2000). 

The answer syntax is quite similar: 

 

#T dd/mm/yy hh:mm:ss 

 

where dd/mm/yy is the new date and hh:mm:ss is the new time of the WD&ACC. 

 

 

Figure 10: T command syntax and answer 

 

In case of failure a proper error message is displayed as reported in 5.1. 
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6 MANAGEMENT DURING THE MISSION  

 

When the buoy is in Mission Mode, the WAU is managed by the DACS (Data Acquisition and 

Control System) as follows: 

 

• powered ON at hh:40:00 to run an M command to get the status of the water detectors; 

• powered ON every 3 hours to run an L command followed, 20 minutes later, by an S 

command to log both the acceleration squared mean value and the water detectors status 

in the daily summary file YYMMDD.SUM; 

• the unit is powered OFF. 
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7 ANNEXES 

7.1 Motorola Semiconductor MMA1220D Low G Accelerometer 
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7.2 National Semiconductor LM1830 Fluid Detector 
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