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Introduction

Purpose and scope

This document is intended to give the reader knowledge of how to operate and maintain the Aanderaa Doppler Current
Profiler Sensor 5400/5402/5403-series. These sensors are described in a single manual since the measurement
principle and electronics are the same for all sensors. The DCPS 5400 is the shallow water version with a maximum
depth rating of 300 meters. The DCPS 5402 is the intermediate water version with a maximum depth rating of 4500
meters, and the DCPS 5403 is the deep water version with a maximum depth rating of 6000 meters.

The sensor is designed to fit directly on the top-end plate of the Aanderaa SeaGuardll Platform using a sensor foot and
can also be used together with the Aanderaa SmartGuard Datalogger. The sensor can also be used as a stand-alone
sensor using RS-232. The R-version (5400R, 5402R, 5403R) has only RS-422 interface and is intended for stand-alone
use with longer cables than with the RS-232 version.

Aanderaa Smart Sensors utilize common communication protocols at the RS-232 and RS-422 interface where the
Smart Sensor Terminal protocol is a simple ASCII command string based protocol and the AADI Real Time is an XML
based protocol. When used together with one of the Aanderaa Dataloggers the CAN bus based AiCaP communication
protocol is used.

To configure and control the sensor we use sensor properties. A complete list of user accessible sensor properties is
listed in chapter 1.7. The sensor properties are divided in 4 groups with different access levels. Some properties may be
set on or off when others may contain different values. To change these setting you can either use AADI Real-Time
Collector, described in CHAPTER 2 and CHAPTER 3 or terminal software like Terra Term, described in CHAPTER 5.

Note! Some settings are only visible when certain settings are enabled. Acoustic Wave is only available in AiCaP mode
and when Wave software 5729 license key is installed and DCPS are used on a SeaGuardll with a Pressure, Tide or
Wave and Tide Sensor connected to the same SeaGuardll. Surface cell and Surface reference is only recommended
when DCPS is used on a SeaGuardll with a Pressure Sensor, Tide Sensor or Wave and Tide Sensor connected to the
same SeaGuardlIl. However Surface Cell and Surface reference is also available without these sensors but are then
using the fixed pressure setting and requires a precise depth setting and no tide variations. If there are any wave
movement on the surface we recommend using Tide or Wave and Tide sensor and not Pressure Sensor. Pressure
sensor is doing a point measurement and are not compensating for wave movements.

AANDERAA
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Document Overview

CHAPTER 1 is a short description of the sensor, sensor dimension, sensor connection and configuration properties.
CHAPTER 2 is an overview of how to configure a stand-alone DCPS when using AADI Real-Time Collector.

CHAPTER 3 is an overview of how to configure a DCPS connected to SeaGuardll or SmartGuard when using AADI
Real-Time Collector.

CHAPTER 4 is how to log data using AADI Real-Time Collector.

CHAPTER 5 is an overview of how to configure a stand-alone DCPS when using terminal software like Tera Term.
CHAPTER 6 gives information about software versions and Stand-alone use.

CHAPTER 7 gives information on Cables and EMC guidelines.

CHAPTER 8 gives additional information for Acoustic Wave.

CHAPTER 9 gives information about other details such as sensor orientation and how to check the sensor.
CHAPTER 10 gives information about maintenance.

CHAPTER 11 gives information on installations and available accessories.

Applicable Documents

Form 572 Test & Specification Sheet

Form 859 Calibration Certificate, DCPS

Form 726 Calibration Certificate, Temperature Sensor 4080
Form 667 Pressure Certificate

D-409 Data Sheet SeaGuardIl DCP

D-422 Data Sheet SeaGuardll DCP Wave

D-411 Data Sheet DCPS 5400/5400R, 5402/5402R, 5403/5403R
TD 310 Theoretical Primer for Doppler Current Profiler

TD 303 Manual for SeaGuardIl Platform

TD 312 Configuration guide for DCPS and SeaGuardIil DCP
TD 268 AADI Real-Time collector operating manual

TD 293 Operating manual SmartGuard

AANDERAA
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Abbreviations

Aanderaa Protocol: Automated idle Line CANbus Protocol

American Standard Code for Information Interchange

Controller Area Network - sometimes referred to as CANbus

Communication port used for Serial communication RS232/RS422

Doppler Current Profiler Sensor

Doppler Current Sensor (Single point)

Electromagnetic compatibility

Electronic Industry Alliance

Ground

Hectopascal unit for measuring pressure, 1ThPa=1mbar

Hertz is the derived unit of frequency in the International System of Units (SI)
Kilopascal unit for measuring pressure

Millibar unit for measuring pressure, 1mbar=1hPa

National Oceanic and Atmospheric Administration

Practical Salinity Unit

Recommended Standard 232 refers to a standard for serial communication of data
Differential serial communication for longer cables

Serial communication Received data

Secure Digital Card a storage device used to store data

Serial communication Transmitted data

Universal Serial Bus

Quality Assurance, how it establishes a set of requirements for creating reliable products.
Quality Control, the operational techniques and activities used to fulfil requirements for quality

JAANDERAA
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CHAPTER 1 Short description and specifications of the DCPS

1.1 Description

The Aanderaa Doppler Current Profiler Sensor is an acoustic current profiling sensor based on the Doppler shift
principle. It can operate either in narrowband or in broadband mode; the two measurement techniques are described in
TD 310, Primer for Doppler Current Profiler. Broadband is only recommended to use in fixed installation, not on moving
platforms.

To measure current speed and direction the sensor transmits acoustic pulses into the water and samples the
backscattered (echo) signal from different distances away from the sensor. The sampled data from the received signal
is processed to find the Doppler shift in the different layers/cells away from the sensor. It uses four acoustic transducers
(beams) to be able to calculate the 3D-current in each layer/cell. Only 3 beams are necessary to obtain a 3D-current
measurement and the 4t beam is used for additional quality controls (more information available in the TD 310).

The acoustic profiling range depends on the acoustic backscatter conditions, i.e. how much particles, plankton, air
bubbles etc. present in the water column along the sensor beams. The DCPS operates at a 600 kHz frequency which
gives typical profiling range from 40 to 80 meters from the sensor with good backscatter conditions. Extremely good
backscatter conditions may give even longer profiling range while low backscatter can reduce the measurement range.

The sensor includes a solid-state 3-axis magnetometer and inclinometer providing the tilting and compass heading of
the sensor. The tilt is necessary for correct placement of the cells away from the sensor and the correct calculation of
the 3D-current components. The compass also uses the tilt internally to find the correct horizontal components of the
earth magnetic field to be able to calculate the correct compass heading from the earth magnetic field.

The compass heading and tilt (pitch, roll) is measured for each acoustic ping and is used for calculation of the current
vectors (north, east and vertical) for each ping. At the end of the recording interval a vector average is calculated for
each cell to obtain the correct averaged horizontal speed and direction. The sensor can also output the horizontal north
and east speed components in addition to the horizontal speed and direction.

In addition to the 4-beam calculation for current speed and direction, the sensor can also calculate and output all the
four different 3-beam solutions. This can be useful as quality control of the data and to check if one of the beams has
any kind of disturbance in one or several cells. An auto-beam solution can also be enabled; in this case the sensor uses
a specific algorithm and define, for each cell and each ping, the best beam solution automatically (based on the use of 3
or 4 beams depending on the disturbance).

To measure wave you will need a SeaGuardll Platform with Pressure Sensor 4117, Tide Sensor 5217 or Wave & Tide
Sensor 5218 and DCPS with Wave software 5759. If there are any wave movement on the surface we recommend
using Tide or Wave and Tide sensor and not Pressure Sensor. Pressure sensor is doing a point measurement and are
not compensating for wave movements. Acoustic wave is not available from a stand-alone DCPS and only in AiCaP
mode. By using Wave and Tide Sensor 5218 you will also get redundant wave measurement for QA/QC. We
recommend to use Tide measurements for surface reference since Pressure sensor do a point measurement and don’t
compensate for any wave movements, The measurement of waves and current are independent even though they
using the same transducers. The interval for waves and current are selectable by user. The standard ping frequency
when measuring waves are 4Hz, user selectable option for 2Hz. The transmission pulse is automatically adapted to the
current sea conditions to provide best measurement achievable; a low noise broadband mode is used for smaller
waves, an extended range broadband mode used for medium range waves and a narrowband mode is applied for
higher waves.

AANDERAA
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The sensor also calculates and outputs several quality data which can be used to identify any suspicious data (user
enabled). The different quality data from the sensor are described in details in this manual. If the user chooses to not
enable all the quality data, the sensor always outputs a Cell State1 and Cell State2 parameter for each cell and a
Record State for each measurement output. These status parameters indicate if the conditions have been good or not.

The DCPS 5400 sensor (300 meter version) has a POM Housing and titanium base plate while DCPS 5402 and DCPS
5403 also have titanium housing. The DCPS 5403 has a higher titanium grade (grade 5) than DCPS 5402 (grade 2) and
withstand higher pressure.

The sensor is available in two versions either the standard version 5400, 5402 and 5403 with AiCaP and RS-232 output
or an R-version, 5400R, 5402R and 5403R with RS-422. This sensor is intended for use as stand-alone sensor on
longer cable since the cable length for RS-232 is limited especially with higher baudrate.

AANDERAA
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1.2 Sensor Dimension

2160

2160

167

DOPPLER CURRENT PROFILER
SENSOR 5400
Mz Depih

Sersibo. #1  Sam AGPRI2Z
FAANDERAA

Figure 1-1: Sensor Dimension SW version Figure 1-2: Sensor Dimension IW/DW version

1.3 Sensor pin configuration and data output

DCPS 5400/5402/5403 are using a 10-pin lemo plug for RS-232 and AiCaP communication between sensor and logger;
see Figure 1-3 for pin configuration. DCPS 5400R/5402R/5403R is using a 10-pin lemo plug for RS-422 connection to
external logger; see Figure 1-4 for pin configuration. For a list of available cables see chapter 11.2 or contact
aanderaa.sales@xyleminc.com.

1.3.1 Sensor pin configuration 5400/5402/5403 with RS-232 and AiCaP communication

PIN CONFIGURATION 5400/5402/5403
Receptacle, exterior view; pin=@ bushing=0

CAN_H 4 5 NCE
NCG 3o [RN6 DNC’
NCR 9 :. W 10 - CAN_L
Gnd 2X P’ 7 RS-232 RXD
Positive supply ——— 1/ ‘8 RS-232TXD

DNC" = Do Not Connect

Figure 1-3 5400/5402/5403 Sensor communication 10-pin plug with RS-232 and AiCaP

AANDERAA
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Sensor Signal name Input (1) Sensor plug
Output (O) MCBH10M. Pin no:

TXD 0
RXD I
Positive supply
GND

NCE

NCR

NCG

CAN_H
CAN_L

BOOT ENABLE I

WO OAIN|— (|00

—
o

»

Table 1-1: 5400/5402/5403 Sensor pin configuration 10-pin plug AiCaP and RS-232

1.3.2 Sensor pin configuration 5400R/5402R/5403R with RS-422 communication

PIN CONFIGURATION 5400R/5402R/5403R
Receptacle, exterior view;  pin =@ bushing=0

RS-422 TXD+ S DNC?
DNC® 35 [EN(® DNC”
DNC” 9{—@/o—10 RS-422 RXD-
Gnd 2380 L7 Rs.422 RXD+

Positive supply —— 1/ \g RS-422 TXD-
DNC" = Do Not Connect

Figure 1-4 5400R/5402R/5403R Sensor communication 10-pin plug with RS-422

Signal name Input (1) Sensor plug
Output (O)  Pin no: MCBHGF

RX- I
RXD/RX+ I
TXD/TX- 0
X+ 0
GND

Positive supply

10

= N[ |00 |

Table 1-2: 5400R/5402R/5403R Sensor pin configuration 10-pin plug RS-422

AANDERAA
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1.4 Sensor Connection

Aanderaa offers a wide range of cables for different use of the sensors, both standard cables for use with loggers using
AiCaP, RS-232 and RS-422 but also special customer specified cables for use in project. See chapter 11.2 for an
overview of standard cables or contact aanderaa.sales@xyleminc.com for more info. To configure the sensor it either
need to be connected to an Aanderaa logger using AiCaP, a real-time RS-232/RS-422 cable or you need a RS-232
configuration cable. This cable can be used for all sensors regardless of version since all sensors have a RS-232
connection for configuration.

1.4.1 Configure sensor using RS-232 configuration cable

The 3855 cable is a non-watertight 1.5 meter cable for laboratory use only used for connection between sensor and PC
in the office/lab. This cable can also be used to configure all other Aanderaa Smart Sensors.

The cable is supplied with a USB port providing power to the sensor but since the USB port on a computer normally
gives 5V power and the DCPS needs 6-14V the sensor cannot be powered from the computer like for most other
Aanderaa Smart Sensors. A USB extension is supplied with the cable so we recommend connecting the free end to an
external power (6-14V). An alternative solution is to use a 9V alkaline battery (6LF22) to set the sensor up or log it in the
laboratory. Sensor Cable 3855 is also available in other lengths.

Connection to the
USB port for

power supply Connection to

the PC serial
Port

Connection to an
external power Connection
supply to the
(alternative2) : sensor

Figure 1-5: Configuration Cable 3855

Signal name Sensor plug  9-p D-Sub USB
TXD

RXD

Boot Enable

BV 4 (black)

GND 5 1 (red)

O I N PO IN|~

Positive Supply

RTS shortto CTS 7-8

DSR short to DTR 6-4

Table 1-3: 3855 Cable pin configuration
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1.5 User accessible sensor properties

All configuration settings that determine the behaviour of the sensor are called properties and are stored in a persistent
memory block (flash). One property can contain several data elements of equal type (Boolean, character, integer etc.).
The different properties also have different access levels.

To read the value of a certain properties you need to send ASCII string starting with the command get and then followed
by the property name to the sensor, see example below.

To change the content of a property an ASCII string starting with set and then followed by the property name and new
value in brackets need to be sent to the sensor.

Get Interval //When sending this string to the sensor, it will then return the value stored in
this property.
Interval 5400 17 1min /IReturned from sensor, where 5400 is the product number, 17 is the serial

number of the sensor and 1min is the value stored as interval. To change the
value you might send the following command:

Set Interval(10min) //This will change the value for this property to 10 minutes

Save IIAlways end with save to store setting in flash

The interval will now be changed to 10 minutes.

For more details see CHAPTER 5

1.6 Passkey for write protection

To avoid accidental change, most of the properties are write-protected. There are four levels of access protection, refer
Table 1-4 .

A special property called Passkey must be set according to the protection level before changing the value of properties
that are write-protected, refer Table 1-4. After a period of inactivity at the serial input, the access level will revert to
default. This period corresponds to the Comm TimeOut setting, or 1 minutes it the Comm TimeOut is set to Always
On.
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Output | Passkey | Description

No No Passkey needed for changing property
Low 1 The Passkey must be set to 1 prior to changing property
Hioh 1000 The Passkey must be set to 1000 prior to changing property
|
: This Passkey value also gives read access to factory properties that usually are hidden
gﬁild Factory The user have only read access

Table 1-4: Passkey protection

1.7 Sensor Properties

When using AADI Real-Time Collector you don’t need to think about the command string sent to the sensor since this is
fully controlled by the software, see CHAPTER 2 and CHAPTER 3.

Some properties of the ‘AiCaP’ sensor will not be applicable / visible when the sensor is connected to a SeaGuardll or
SmartGuard Datalogger, as these properties will be controlled by the instrument.

The wave properties are only applicable / visible if used in AiCaP mode and Acoustic Wave is enabled; see CHAPTER
8 for more details. To enable Acoustic Wave you need to order and enter the Acoustic Wave License Key. For older
versions of DCPS a hardware upgrade might also be needed. Please contact aanderaa.sales@xyleminc.com for
assistance.

All sensor properties are listed in chapters 1.7.1 through 1.7 4.

AANDERAA
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1.7.1 Factory Configuration

All properties in this section are Read Only, not possible to overwrite for the user. Only certified Aanderaa service
personal can alter these settings. The access level for reading the status of this properties are however different for
each property, see table for more details. In this group we find information about Software and hardware settings,
Production, Service and Calibration dates and limits for quality parameters where status will be shown in Cell State 1,
Cell State 2 and Record Status. See chapter 5.6.2 for more details.

Table 1-5: Sensor properties for Doppler Current Profiler Sensor 5400/5400R, 5402/5402R, and 5403/5403R

ENUM=Enumeration, INT =Integer, BOOL=Boolean (‘yes’/'no’)

$$929Y

uoneinbiuoy
aju/PEdY
uono9joId

=
o
o
-
e
D
3
D
=
—
(7]

Product Name String | 31 | AADI Product name, default Doppler Current Profiler Sensor
AADI Product number, default 5400, 5400R, 5402, 5402R, 5300 or

Product Number | String | 6

5300R No/
. . Read
Serial Number | INT 1 Serial Number only
SWID String | 11 | Unique identifier for internal firmware
SW Version INT 3 Software version (Major, Minor, Built)
HW ID X String | 19 | Hardware Identifier, X =1..3") unique identifier for hardware
HW Version X | String | 9 Hardware |dentifier, X =1..3" (Rev. x)
System Control | INT 3 For AADI service personnel only
Production Date | String | 31 | AADI production date, format YYYY-MM-DD (Not in use)
Last Service String | 31 | Last service date, format YYYY-MM-DD, empty by default FC
Last Calibration | String | 31 | Last calibration date, format YYYY-MM-DD (Not in use)
Calibration L . , High /
Interval INT 1 Recommended calibration interval in days (Not in use) ge?d
nly
Set limits 1, 2, and 3 for “Cell has High cross difference, above
Cross Diff Limits | INT 3 cross difference limit”, default values are 10, 25 and 40. If value
exceeds the limits a bit in Cell State1 will be set. See Cell State
definition in Table 5-5.
Set limits 1, 2, 3 and Discard Data? for “Cell has weak signal,
strength below weak limit for narrowband”, default values are -40, -
Strength Limits INT 4 44, -48 and -50. If value exceeds the limits a bit in Cell State1 will
NB be set. If Beam Strength Output is set a status for each individual
beam will be shown in Cell State 2. See Cell State definition in
Table 5-6.
AANDERAA
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Set limits 1, 2, 3 and Discard Data? for “Cell has weak signal,
strength below weak limit for broadband”, default values are -40, -

Strength Limits INT 4 44, -48 and -50. If value exceeds the limits a bit in Cell State will be
BB set. If Beam Strength Output is set a status for each individual
beam will be shown in Cell State 2. See Cell State definition in
Table 5-6.
Set limits 1, 2 and 3 for “Cell has high standard deviation for
SP Stdev Limits INT 3 narrowband”, default values are 60, 80 and 100. If value exceeds
NB the limits a bit in Cell State 1 will be set. See Cell State definition in
Table 5-5.
Set limits 1, 2 and 3 for “Cell has high standard deviation for
SP Stdev Limits INT 3 broadband”, default values are 10, 30 and 50. If value exceeds the
BB limits a bit in Cell State1 will be set. See Cell State definition in
Table 5-5.
Set limits 1, 2, 3 and for “Cell has High vertical current above high
Vertical Current INT 3 vertical limit”, default values are 10, 20 and 30. If value exceeds
Limits the limits a bit in Cell State1 will be set. See Cell State definition in
Table 5-5.
Set high limit for “broadband cross correlation beam1-beam4, High /
Cross . e FC | Read
Correlation High | INT 9 outside cross.cqrrelat[orj [imit”, default \(alues are 0.6. If vlalule. Only
Limit exceeds the limits a bit in Cell State1 will be set for each individual

beam. See Cell State definition in Table 5-5.

Set limit for “High ambient noise measured on Beam1 — Beam4”,
default values are -48. If Noise Level Output is enabled and value
exceeds the limits a bit in Record Status will be set for each
individual beam. See Record Status definition in Table 5-7.

Noise Limit 1 INT 1

Set limit for “Higher ambient noise measured on Beam1 — Beam4”,
default values are -38. If value exceeds the limits a bit in Record
Status will be set for each individual beam. See Record Status
definition in Table 5-7.

Noise Limit 2 INT 1

Set limit for “Even higher ambient noise measured on Beam1 —
Beam4”, default values are -28. If exceeds the limits a bit in
Record Status will be set for each individual beam. See Record
Status definition in Table 5-7.

Noise Limit 3 INT 1

Set limits for air detect, default values are 500. Used to disable
Air Detect INT 1 ping pulse from the transducers when sensor is in air. If value
Threshold exceeds the limits a bit in Record Status will be set. See Record

Status definition in Table 5-7.

") Hardware ID 1 is Analog Board for Transducer 1 and 2. Hardware ID 2 is Analog Board for Transducer 3 and 4 and
Hardware ID 3 is for Digital Board

2) When value exceeds the Discard Data limit, Discard Data will also be output in parameter status.
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1.7.2 Deployment Settings
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Deployment Settings contains settings for instruments metadata like position and owner, but also site dependent
properties storing data that might influence the measurement. Value stored in these setting can be used as default
values but might also be exchanged with real-time measured data if sensors are connected to the AiCaP bus.

Table 1-6: Sensor properties for Doppler Current Profiler Sensor 5400/5400R, 5402/5402R, and 5403/5403R

ENUM=Enumeration, INT =Integer, BOOL=Boolean (‘yes’/’'no’)

z 273
S » S
Table 1-1 = &8
Property g §. % =
2 :
(7]
Set the output interval in seconds, minutes or hours. Minimum
Interval ENUM | 1 | available interval is dependent on configuration (time to do all
ping measurements).")
Location String | 31 | User setting for location No /
Geographic Position | String | 31 | User setting for geographic position No
Vertical Position String | 31 | User setting for describing sensors vertical position/depth
Reference String | 31 | User setting for describing sensor reference, user definable.
Enable Magnetic Enables use of magnetic declination angle input (see
L BOOL | 1 L
Declination Declination Angle for value used)?)
A value to correct for the magnetic variation on the site where
Declination Angle Float |1 | the sensoris used. This is the angle in degrees between
magnetic north and true north.2)
Fixed sound speed setting in m/s. This value is used for cell
AR . ; DS
positioning in the profile and for calculation of current speed
Sound Speed Float |1 . .
values. Variable sound speed values can be used while sensor
is running. 3¥)
The air pressure in kPa. The air pressure value is used when No /
Air Pressure Float |1 | calculating depth. Can be altered while sensor is running to Low
compensate for variable air pressure.
Local Gravity Float |1 | Gravity constantin m/s? used for calculation of depth.
Constant
Salinity in PSU used for calculation of density, sound speed and
Salinity Float | 1 | depth. Can be altered while sensor is running to compensate for
variable salinity. 3)
The pressure in kPa at the deployment site. Can be altered
Fixed Installation while sensor is running to compensate for variable pressure. 3)
p Float |1 | This value is used for calculation of depth if the surface cell or
ressure . : .
surface reference is enabled without parameter input from a
pressure sensor. %6 Not recommended.
AANDERAA
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Temperature

Float

The temperature in degree centigrade. The value is used for
calculation of Salinity, Sound speed and Density. Can be
altered while sensor is running to compensate for variable
temperature.?)

Enable Derived
Sound Speed

BOOL

If enabled it will calculate the sound speed from the other
available sensors or fixed values. This overrides the Sound
Speed setting. If a parameter is available from another sensor it
will use this in the calculation, otherwise it will use the fixed
value.

Pressure Sensor Id

ENUM

When the DCPS is connected to AiCaP, a list of other available
sensors connected to the SmartGuard/SeaGuard Datalogger is
shown. This makes it possible to get a correct depth input from
another sensor through the datalogger”) Only in AiCaP mode

Pressure Parameter
Id

ENUM

A list of all available Pressure parameters with kPa as unit is
shown in the dropdown menu. Make sure that the correct
pressure parameter is selected. Only in AiCaP mode.

Air Pressure Sensor
Id

ENUM

When the DCPS is connected to AiCaP, a list of other available
sensors connected to the SmartGuard/SeaGuard Datalogger is
shown. This makes it possible to get a correct air pressure input
from another sensor through the datalogger”) Only in AiCaP
mode

Air Pressure
Parameter Id

ENUM

A list of all available Air Pressure parameters with hPa or mbar
as unit is shown in the dropdown menu. Make sure that the
correct pressure parameter is selected. Only in AiCaP mode.

Temperature Sensor
Id

ENUM

When the DCPS is connected to AiCaP, a list of other available
sensors connected to the SmartGuard/SeaGuard Datalogger is
shown. This makes it possible to get a correct temperature input
from another sensor through the datalogger”) Only in AiCaP
mode

Temperature
Parameter Id

ENUM

A list of all available Temperature parameters with DegC or
Deg.C as unit is shown in the dropdown menu. Make sure that
the correct temperature parameter is selected. Only in AiCaP
mode.

Conductivity Sensor
ld

ENUM

When the DCPS is connected to AiCaP, a list of other available
sensors connected to the SmartGuard/SeaGuard Datalogger is
shown. This makes it possible to get a correct conductivity input
from another sensor through the datalogger”) Only in AiCaP
mode

Conductivity
Parameter Id

ENUM

A list of all available Conductivity parameters with mS/cm as
unit is shown in the dropdown menu. Make sure that the correct
conductivity parameter is selected. Only in AiCaP mode.

Heading Sensor Id

ENUM

When the DCPS is connected to AiCaP, a list of other available
sensors connected to the SmartGuard/SeaGuard Datalogger is
shown. This makes it possible to get a correct heading input
from another sensor through the datalogger”) Only in AiCaP
mode

DS

No/
Low
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. A list of all available Heading parameters with Deg.M as unit is
Zead/ng Parameter ENUM | 1 | shown in the dropdown menu. Make sure that the correct No!/
heading parameter is selected. Only in AiCaP mode. DS
Heading Alignment Float | 1 Offset added to the AiCaP external heading. Only in AiCaP Low
Offset[Deg.M] mode.

") The interval is an enumerated type. On Software versions prior to version 8.1.27 this was not enumerated but
restricted to the same intervals. The enumerated value for the Interval is shown when sending a Help command to the
sensor (10 sec, 20 sec, 30 sec, 1 min, 2 min etc.) On Software version before version 8.1.27 the interval input was only
the number of seconds without time unit, i.e 10 was 10 seconds, 60 if 1 minute, 3600 if 1 hour etc.

2) Magnetic declination (variation) is the angle between the magnetic north and the true north. This angle varies
depending on the position on the Earth’s surface and also varies over time. Declination is positive when magnetic north
is east of true north and negative when it is to the west (input angle value £180°). Magnetic declination at the
deployment location can be found for i.e. on NOAA website: http.//www.ngdc.noaa.gov/geomag-web/

3 The sensor can compensate for variable Temperature, Conductivity and Pressure when installed on a SeaGuardll or
SmartGuard Datalogger. If the Datalogger has these sensors connected, the DCPS5400 can be configured to take the
input from these sensors to calculate Depth, Salinity, Density and Sound Speed. The calculated depth is also used
when surface cell and surface referred columns are enabled. If only some of the sensors are present, the DCPS can
also combine sensor inputs and settings to calculate the derived sound speed. See Chapter 5.4 for explanation of
Parameter Input when connected to a SeaGuardll or SmartGuard Datalogger.

4) The accuracy of the estimated current speeds depends on a correct sound speed setting. The cell positioning also
depends on the sound speed. The best way to compensate for variable sound speed is described above in 7).

5 A Pressure/Tide/Wave&Tide sensor which is connected to the same SmartGuard/SeaGuardll can be used as
parameter input to the DCPS-sensor to give the calculated depth. If no pressure sensor is available, the Fixed
Installation Pressure is used by the sensor if the surface cell or the surface reference is enabled. The Fixed Installation
Pressure can be changed while the sensor is running by an external device.

6) Even though the user should configure the sensor as upward or downward looking, the sensor detects automatically
the orientation when it is in operation. It uses this orientation to calculate the correct North, East and Vertical speeds
and also for the calculation of correct compass heading, pitch and roll.  If the sensor detects that it is upside down
(while configured upward looking and surface referred), the surface cell parameters are set to zero and the parameter
Status codes returns a “not valid error’. If one of the columns is set to surface reference, the column is forced to be
instrument referred. If the sensor is configured to be upside down but measures that it is orientated upward looking, both
surface cell and surface reference will work if enabled. The ‘record status’ (in the output data) will indicate in the first bit
(32-bit where 32 flags indicates different statuses) with a ‘1’ if there is a mismatch between the upside down setting and
the orientation measured by the sensor (binary bits XXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx1, where x are the other bits
indicating other statuses).

7) The fixed heading value here is the angle in degrees between north direction and transducer 1 (clockwise) — Refer
Figure 6-2. When viewing the sensor from the front (label side) transducer 1 is to the left on the rear side. If for example
transducer 1 is 118° clockwise from north, the fixed heading should be set to 118°. The fixed heading is a value
between 0 and 360 (0 and 360 is the same point).
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1.7.3 System Configuration

This group is used to control the sensor via properties for configuring communication with logger, sensor setup and
parameter enabling and controlling the output from sensor. Some of the properties are only visible depending on the
mode selected or if the function is enabled or not. These properties will either be grey or not visible at all. The wave
properties are only visible if a license key is set.

Table 1-7: Sensor properties for Doppler Current Profiler Sensor 5400/5400R, 5402/5402R, and 5403/5403R

ENUM=Enumeration, INT =Integer, BOOL=Boolean (‘yes’/'no’)

= O I
o o ® O
= =283
Table 1-1 2 g =4
Type 3 2 &3
Property s S =3
@ Q
S
Sets the sensor operation mode (AiCaP, Smart Sensor Terminal and
Mode ENUM | 1 AADI Real-Time). AiCaP is not available on the R-version (5400R) of
the sensor. Smart Sensor Terminal is an ASCII output when AADI Real-
Time is XML output.
Enables sleep mode in Smart Sensor Terminal and AADI Real-Time
Enable Sleep | BOOL | 1 | operation to save power (In AiCaP the sensor always tries to sleep No/
when not busy).
Low
Enables polled mode in Smart Sensor Terminal Mode. When set to ‘no’
(non-polled operation) the sensor will sample at the interval given by the
Enable Polled BOOL | 1 Interval property. When set to ‘yes’ the sensor will start to do ping
Mode measurements at the selected Polled Pingrate. A Do Sample command
triggers the end calculations and output of data. A Do Output command
can be sent to repeat the output of the last calculated data.?
Polled Selectable ping rate in Polled mode between 0.1 and 10.0 Hz. The SC No |
pi ENUM |1 | maximum ping rate is limited by the configuration, i.e. large profile with
ingrate . ) ) . . No
many cells gives lower maximum available pingrate.!) Default is 1 Hz.
Controls the insertion of descriptive text in Smart Sensor Terminal
Enable Text BOOL |1 | mode, i.e. parameter names and units. Can be used to reduce message
size.
Enable BOOL | 1 Controls the use of decimal format in the output string in Smart Sensor
Decimalformat Terminal mode. Default is scientific format (exponential format).
Tilt compensation is used for correct positioning of the beam cells in No /
Enable Tilt BOOL | 1 each depth cell. It also compensates the Doppler speed measurements Low
Compensation for variable tilt to calculate correct speed components (North, East and
Vertical). Default enabled.
Enable Fixed AIIow§ the user to.deactivate the @nternal compass and set.a fixed .
Heading BOOL |1 | heading value. This can be used if for example the sensor is standing
on a fixed platform where the earth magnetic field is disturbed. 2)
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Fixed Heading
Float The fixed heading value is used if fixed heading is enabled.?)
[Deg.M]
Set to ‘No’ if used upward looking and ‘Yes' if used downward looking. Eg vc
Enable Upside BOOL Uses different calibration coefficient set depending on setting. NOTE!
Down Surface Cell and Surface Referred Columns are not possible when
sensor is downward looking.?)
Enable Wave Turns on and of the wave measurements. Only available when Wave
Measurement | BOOL software 5729 is enabled with Wave License Key and used in AiCaP
mode and at least a pressure sensor are connected to the same bus.
Wave In.tegratioln time gsed for wave calgulation. 5 min,’lO min,15 min,20
Integration ENUM min,25 min,30 min. Default is 20min. Only available when Wave
Ti software 5729 is enabled with Wave License Key and used in AiCaP
ime
mode and at least a pressure sensor are connected to the same bus.
Wave Selectable between 2Hz and 4Hz sampling. Default is 4Hz. Only No /
Sampling ENUM available when Wave software 5729 is enabled with Wave License Key No
Frequency and used in AiCaP mode and at least a pressure sensor are connected
to the same bus.
Select units for Significant wave height to either Metric (meter) or
Significant Imperial (feet). Default setting is Metrics (meter). Only available when
Wave Height | ENUM Wave software 5729 is enabled with Wave License Key and used in
Unit AiCaP mode and at least a pressure sensor are connected to the same
bus. SC
Bandwidth ENUM Selects between Broadbapd and Narrowband operation. See Chapter
2.4.4 or 3.6.3 for explanation. No/
Enable Locks the Broadband algorithm to the speed interval between 0 and Low
Ambiguity BOOL 1.2m/s. Should be used if the user knows that the current speeds are
Lock always below 1.2m/s.
The number of ping measurements to be executed in one interval (set
by interval property), i.e. the number of ping measurements to be
Ping Number | ENUM averaged in one recording. Selectable from 10 to 7200. Note that the
number of ping needed in broadband is a factor 30 lower compared to
narrowband.
Enable Burst BOOL If set to ‘No’, the pings are uniformly spread over the interval. If set to No/
Mode ‘Yes' the pings are transmitted at the beginning or end of the interval. 4 No
If set to “Start of Interval” all pings will be transmitted in the beginning of
Burst Period the intgrval byt prgsented in the en.d. If set to “End of Interval” it will
Placement ENUM transmit all pings in the end of the interval close to the read out. Default
setting is End of Interval. Only available if Enable Burst Mode is
selected.
Enables a measurement of the surface layer. This layer | based on the
Enable BOOL strong reflection from the thin layer between water and air. There will be
Surface Cell a strong correlation between wind and speed/surface boundary speed No/
and wind direction / surface boundary direction. Low
Surface Cell The surface cell size around the surface layer. The time window where
Si ENUM the sensor measures the Doppler is centred at the surface. Selectable
ize o
from 0.5 to 5 meter. Default setting is 1 meter.
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Enables surface reference for Column 1. If not selected the column will

C1 Enable : )
be instrument referenced. Note! The sensor needs a pressure input to
Surface BOOL . - e o
compensate for tidal variations. Cannot be used it in combination with
Reference : .
downward orientation.
. The Cell size setting for Column 1 in meter. Selectable from 0.5 to 5
C1 Cell Size ENUM meter. Default setting is 1 meter.
C1Di The distance to centre of first cell for Column 1 in meter, distance from
first C/;st;mce ENUM surface if surface referenced or sensor if not surface referenced.
(l:rs t € Always sensor referenced if used upside down. Selectable from 1 to 70
enter meter. Default setting is 3 meter.
g;lglumber of ENUM Number of Cells in Column 1, maximum 75 cells. Default setting is 45.
Spacing between two cells for Column 1 in meter. If spacing is equal to
C1 Cell Center ENUM cell size the two cells is next to each other. Spacing less than cell size
Spacing[m] gives overlap and spacing more than cell size gives space between two
cells. Selectable from 0.1 to 30 meter. Default setting is 1 meter.
G2 Enable BOOL Enables Column 2 (Column 1 is always enabled)
Column
C2 Enabl Enables surface reference for Column 2. If not selected the column will
Surf nabie BOOL be instrument referenced. Note! The sensor needs a pressure input to
R” ‘ ace compensate for tidal variations. Cannot be used it in combination with
ererence downward orientation. SC Eg /
W
) The Cell size setting for Column 2 in meter. Selectable from 0.5 to 5
C2 Cell Size | ENUM meter. Default setting is 1 meter.
2D The distance to centre of first cell for Column 2 in meter, distance from
first C/;st;mce ENUM surface if surface referenced or sensor if not surface referenced.
érs € Always sensor referenced if used upside down. Selectable from 1 to 70
enter meter. Default setting is 3 meter.
ggﬂl;lumber Of ENUM Number of Cells in Column 2, maximum 50 cells. Default setting is 10.
Spacing between two cells for Column 2 in meter. If spacing is equal to
C2 Cell Center ENUM cell size the two cells is next to each other. Spacing less than cell size
Spacing[m] gives overlap and spacing more than cell size gives space between two
cells. Selectable from 0.1 to 30 meter. Default setting is 2 meter.
C3 Enable BOOL Enables Column 3
Column
C3 Enab Enables surface reference for Column 3. If not selected the column will
n’na € BOOL be instrument referenced. Note! The sensor needs a pressure input to
g“ ‘ ace 00 compensate for tidal variations. Cannot be used it in combination with
ererence downward orientation.
) The Cell size setting in Column 3 in meter. Selectable from 0.5t0 5
C3 Cell Size | ENUM meter. Default setting is 1 meter.
AANDERAA
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The distance to centre of first cell for Column 3 in meter, distance from

C3 Distance ENUM surface if surface referenced or sensor if not surface referenced.
first Cell Always sensor referenced if used upside down. Selectable from 1 to 70
meter. Default setting is 3 meter.
gglglumber of ENUM Number of Cells in Column 3, maximum 25 cells. Default setting is 10.
Spacing between two cells for Column 3 in meter. If spacing is equal to
C3 Cell Center ENUM cell size the two cells is next to each other. Spacing less than cell size
Spacing[m] gives overlap and spacing more than cell size gives space between two
cells. Selectable from 0.1 to 30 meter. Default setting is 2 meter.
Enable If enabled data from wave measurement will also be used to calculate
Current from | BOOL current. All current data are presented in Column 4. Only in AiCaP
Wave Ping mode and with Wave License Key.
Wave Mean Configuration of Wave Mean Dir Output
Direction ENUM Off, Storage or Output+Storage. Only in AiCaP and with Wave License
Output Key.
Wave Mean Configuration of Wave Mean Period Tm02 Output
Period Tm02 | ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key.
Wave Energy Configuration of Wave Energy Period Tm-10 Output
Period Tm-10 | ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License | s¢ | NO/
Output Key. Low
Energy Configuration of Energy Spectrum Output
Spectrum ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key
Directional Configuration of Directional Spectrum Output
Spectrum ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key.
Principal Dir Configuration of Principal Dir Spectrum Output
Spectrum ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key.
Orbital Ratio Configuration of Orbital Ratio Spectrum Output
Spectrum ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key.
Fourier Coeff Configuration of Fourier Coeff Spectrum Output
Spectrum ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Output Key
Configuration of Wave Depth Cell Output
Wave Depth o . .
Cell Output ENUM ‘Off, Storage or Output+Storage’. Only in AiCaP and with Wave License
Key.
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Different groups of parameters that will control the output from sensor. If
User Specified is selected you may select the individual parameter

Select Profile under User Specified — Profile Parameter. For all other selections the

Parameters ENUM individual setting will be overruled by the group setting. Alternative
choices are: Simple Output, Basic Output, Basic + Beam Output, Basic
+ 3-beam Output, Basic + Beam + 3-beam Output, Full Output, User
Specified. See Table 2-1 or Table 3-1 for definition of each group.

Eggﬁ)’ii}o BOOL Enables automatic replacement of the standard 4-beams calculated

Replacement result with the best 3-beams if any disturbance in one of the beams.
Enables/Disables output of calculated North and East speed

gﬁtsf teed ENUM components.®

P ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

3-Beam Enables output of the four 3-Beam combinations. 5 Each 3-Beam is

Combination | ENUM calculated using only 3-transducers to help detect any obstructions in

Outout one of the beams.

P ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Enables output of the autobeam solution; the sensor uses a specific
algorithm to define, for each cell and ping, the best beam solution

AutoBeam ENUM automatically, based on the use of 3 or 4 beams depending on

Output disturbance. 5)
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage). sc No /
Sets the AutoBeam Speed Type. If AutoBeam Output is selected then Low

AutoBeam ENUM AutoBeam Speed Type will select the output format.

Speed Type ‘Polar’, ‘Rectangular ‘or 'Polar+Rectangular’, See chapter 2.4.10 or
3.6.11

Vertical Speed ENUM Enables output of calculated vertical speed®

Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Strength ENUM Enables the output of signal strength (Average from all beams). %)

Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Beam Speed ENUM Enables output of speeds for each individual beam (m/s). %

Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

gfam " ENUM Enables output of signal strength for each individual beam (dB).

ren

Outpti‘ ‘Off' or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables standard deviation output for horizontal speed calculated in

Std Dev ENUM each cell. )

Speed Output o
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables standard deviation output of beam speed for each beam in

Std Dev Beam | o\ every cell. )

Speed Output .
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
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Enables cross difference output for all cells. 9 Difference between

Cross Doppler shift measured by the transducers on same axis, for each
Difference ENUM depth the speed in beam 1 - speed beam 3 + speed beam 2 - speed
Output beam 4 should be close to 0.
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Correlation ENUM Enables correlation factor output (only in Broadband). %
Factor Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables output of noise measurements from the four beams. This is a
Noise Level way to check for disturbance from other acoustic devices or input noise
Output ENUM on the cable.%
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Heading ENUM Enables output of the compass heading. %
Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Pitch Roll ENUM Enables output of pitch and roll rotation angles (deg.).®
Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables output of the absolute tilt. This is the angle between the sensor
Abs Tilt Output | ENUM plane and the horizontal plane (Deg.). %)
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
, Enables the output of the maximum absolute tilt measured (Deg.)
’gz;( Z’t ENUM during the recording interval. 5 No /
P ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage). SC Low
Tilt Direction ENUM Enables the output of the tilt direction of the sensor (Deg.M). 5)
Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables standard deviation on heading output. The sensor does one
Std ng heading measurement for each ping. This is the standard deviation of
gZ?dJ’Zg ENUM all the heading measurements during a recording interval. 5
P ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables standard deviation on tilt output. The sensor does a tilt
Std Dev Tilt ENUM measurement for each ping. This is the standard deviation of all the
output absolute tilt measurements during the recording interval. 5)
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables the output of Temperature from Temperature sensor 4080 in
Temperature ENUM (Deg.C).Only available if the optional Temperature sensor 4080 is
Output included and calibrated from factory.
‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
ch Enables output of the charge voltage to the acoustic Tx circuits. This is
v Zr ge ENUM a way to see if there is something wrong with the charge electronics or
OZ tagf the transducers.5
P ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Memory Used ENUM Enables output of the used heap memory. 9
Output ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
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Enables output of the measured input voltage internally in the sensor.
ENUM | 1 | Thisis a way to see if the input supply voltage starts dropping. ®

‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Voltage
Output

Enables output of the measured input current to the sensor. This can

indicate if something is wrong in the internal electronics if it suddenly
Current Output | ENUM | 1 | starts to rise. 5

‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Outputs the value measured by the air detect circuit. This is a circuit

gi[: tDs;.‘ect ENUM | 1 | which detects if the sensor is in air or water. )
g ‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).
Enables output of the speed of sound. If Derived Sound Speed is
Speed Of enabled, this is the value calculated from the other input settings. (or No /
Sound Output ENUM | 1 sensors in AiCaP). If not, it outputs the sound speed setting. 6)7)5) SC Low

‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Enables depth output. This is the calculated depth, i.e. calculated from
Depth Output | ENUM | 1 | other settings (or sensors in AiCaP). 6)%)

‘Off’ or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Enables salinity output. In AiCaP the sensor can get input from a
Conductivity, Temperature and Pressure Sensor. This enables the
Salinity Output | ENUM | 1 | sensor to calculate the salinity. If no sensors are present, it outputs the
salinity setting. 6))

‘Off or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

Enables output of calculated density. This is either based on sensor
Density Output | ENUM | 1 | input (in AiCaP) or fixed settings. &%)
‘Off’ or ‘Output’ (in AiCaP Off, Storage or Output+Storage).

") In Polled Mode the sensor uses the Polled Pingrate setting. In non-polled operation the sensor uses the Interval
property and the Ping Number property to calculate the ping rate. This is an enumerated value. The selectable ping rate
is shown when sending a Help command to the sensor or in the drop-down list shown in Real-Time Collector. The input
has to be written as shown with Hz as unit. This value was not enumerated on software versions prior to version 8.1.27.
On earlier software versions the values where restricted to the same ping rates (written without unit) but not shown as
an enumerated list when sending a Help command or changing the setting in Real-Time Collector.

?) The fixed heading value here is the angle in degrees between north direction and transducer 1 (clockwise) — Refer
Figure 6-2. When viewing the sensor from the front (label side) transducer 1 is to the left on the rear side. If for example
transducer 1 is 118° clockwise from north, the fixed heading should be set to 118°. The fixed heading is a value
between 0 and 360 (0 and 360 is the same point).

3 Even though the user should configure the sensor as upward or downward looking, the sensor detects automatically
the orientation when it is in operation. It uses this orientation to calculate the correct North, East and Vertical speeds
and also for the calculation of correct compass heading, pitch and roll. ' If the sensor detects that it is upside down
(while configured upward looking and surface referred), the surface cell parameters are set to zero and the parameter
status codes returns a “not valid error’. If one of the columns is set to surface reference, the column is forced to be
instrument referred. If the sensor is configured to be upside down but measures that it is orientated upward looking, both
surface cell and surface reference will work if enabled. The ‘record status’ (in the output data) will indicate in the first bit
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(32-bit where 32 flags indicates different statuses) with a ‘1’ if there is a mismatch between the upside down setting and
the orientation measured by the sensor (binary bits XXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx 1, where x are the other bits
indicating other statuses).

4) The burst mode should be enabled when using a longer interval where the user does not want to average the current
over the entire interval. The burst duration for executing all the pings is dependent on the configuration of the sensor
(profile size, number of columns, number of cells and number of ping).

% The enumeration is Off, Output in Smart Sensor Terminal and AADI Real-Time mode. In AiCaP the enumeration is
Off, Storage, Output+Storage, where Qutput+Storage means that the sensor instructs the Datalogger to send out a
parameter in real-time in addition to saving the parameter to the SD card and Storage for only saving the data to the SD
card.

6) The sensor can compensate for variable Temperature, Conductivity and Pressure when installed on a SeaGuardll or
SmartGuard Datalogger. If the Datalogger has these sensors connected, the DCPS5400 can be configured to take the
input from these sensors to calculate Depth, Salinity, Density and Sound Speed. The calculated depth is also used
when surface cell and surface referred columns are enabled. If only some of the sensors are present, the DCPS can
also combine sensor inputs and settings to calculate the derived sound speed. See Chapter 3.5.5 through 3.5.9 for
explanation of Parameter Input when connected to a SeaGuardll or SmartGuard Datalogger.

7) The accuracy of the estimated current speeds depends on a correct sound speed setting. The cell positioning also
depends on the sound speed. The best way to compensate for variable sound speed is described above in.
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1.7.4 User Maintenance

This group contains sensor settings that normally are not altered by the user. To access most of these properties you
need to send passkey(1000) or with Real-Time Collector use password: 1000. These properties are used to configure
serial port settings, communication to and from sensor. If you got a wave license key you may also enable wave
functionality, you may enter temperature coefficients if Temperature sensor is included, set limits for discarding ping if
sensor tilt exceeds the limits and property to set the distance from pressure sensor port to centre of transducer
elements.

Table 1-8: Sensor properties for Doppler Current Profiler Sensor 5400/5400R, 5402/5402R and 5403/5403R

ENUM=Enumeration, INT =Integer, BOOL=Boolean (‘yes’/’'no’)

= OO0n D
3 388
Table 1-1 ° ea@=sg
2 <358
Property 3 =5 2
2 =
(7]
Node Description | String | 31 | User text for describing node, placement etc. m
Owner String | 31 | User setting for owner information, company name etc. ﬂ%é
Interface String | 31 | Factory use only, RS232 for standard version, RS422 for R-version
RS232 baudrate: 4800, 9600, 57600, or 115200. Default baudrate
Baudrate ENUM |1 is 115200. The baudrate affects the minimum available Interval
setting.
RS232/RS422 flow control: ‘None’ or ‘Xon/Xoff'. The Xon/Xoff
characters are also sent for each Doppler ping measurement. To
Flow Control ENUM | 1 remove the “disturbance” on the receiver, select None. Be aware
that this may also lead to missing characters when sending
commands to the sensor. UM | High
Enable communication sleep (%) and communication ready (‘') / .
Enable Comm indicators. After the last communication with the sensor, it normally High
Indicator ENUM | 1 outputs a ‘%’ when the Comm Timeout time is over. When a
character is sent to the sensor, it outputs a !’ to indicate that it is
ready to communicate.
Time communication is active (Always On, 10's, 20 s, 30 s, 1min, 2
Comm TimeOut | BOOL | 1 min, 5 min, 10 min). A short time means that the sensor is going to
sleep faster after a communication input.
Enable Old Time Enables old input in Smart Sensor Terminal mode for Interval and
) BOOL |1 :
Setting Polled pingrate.
Acoustic Wave . Read
Product Number String | 6 For factory use only. Only
AANDERAA
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_ To active the Wave features you need a license key.
Acoustic Wave . o . . itif :
Option Key INT 8 This key is dellvergd W|th thfe instrument or upgrade kit if wave is
ordered. Only available in AiCaP.
Select Active INT 1 Select cell 1, 2 or 3 for calculation of wave, Cell 1 is closest to
Wave Cell surface, default cell is 1. Only available in AiCaP.
If enabled you might set the distance from surface to the centre of
Enable Fixed BOOL | 1 first wave cell in Wave Cell Center Depth. If not set the placement
Wave Depth Cell of first cell will be dynamic depending on wave measurement and
depth. Only available in AiCaP.
Wave Cell Center Distance from surface to centre of first wave cell. Only available in High
INT 1 . g
Depth AiCaP. UM |/
; High
Enable Max Tilt | gy | 1| if enabled ping with tilt above limit will not be used. ‘
Ping Discard
Max Tilt Limit Set the tilt limit in degrees for when to discard ping. Default value is
. INT 1
Ping Discard 60.
Distance Set the distance from pressure sensor reference port to centre of
transducer, This value is used to instrument depth reference to the
Pressure to INT 1 :
centre of transducer instead of pressure sensor port. Default value
Center TRD .
is 0.187 meter.
Temp Coeff INT 6 On]y available if Temperature sensor 4080 is installed and
calibrated.

Doppler Current Profiler Sensor 5400/5402/5403 Specifications Refer Datasheet D 411 which is available on our web
site http://www.aanderaa.com or contact aanderaa.info@xyleminc.com.

You will find the latest versions of our documents on Aanderaa website.

1.8 Manufacturing and Quality Control

Aanderaa Data Instruments products have a record for proven reliability. With over 50 years’ experience producing
instruments for use in demanding environments around the globe you can count on our reputation of delivering the most
reliable products available.

We are an ISO 9001, ISO 14001 and OHSAS 18001 Certified Manufacturer. As a company we are guided by three
underlying principles: quality, service, and commitment. We take these principles seriously, as they form the foundation
upon which we provide lasting value to our customers.
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CHAPTER 2 Stand-alone sensor configuration using AADI Real-Time Collector

This chapter describes the sensor configuration using AADI Real-Time Collector when the sensor is used as stand-
alone sensor with serial communication RS-232 or RS-422 via the PC COM-port. The menus shown here are slightly
different from the menus shown when the sensor is working in AiCaP mode and configured through an Aanderaa
Datalogger via serial or USB connection to the PC (described in CHAPTER 3). It's also possible to use terminal
software to configure a stand-alone sensor, refer CHAPTER 5, but then you need to enter all the commands and send
them to the sensor. With Real-Time collector it's much easier since the software will then let you configure the sensor
using the available choices in each category. Before connecting the sensor you need to install and start the AADI Real-
Time Collector software on your PC (provided on memory stick delivered with the instrument). If using windows 10
please see chapter 11.1

For more information about the AADI Real-Time Collector, refer TD 268 AADI Real-Time Collector Operating Manual.

2.1 Establishing a new connection

4 2501Reol Tims Colectar s = % If the AADI Real-Time Collector program is
being used for the first time, the connection
Gonnection == | list will be empty. Click on the New button
@ oot in the lower left corner to create a new

1 connection (refer Figure 2-1).

NOTE: This only needs to be done once.
AADI Real-Time Collector will keep the
information for later use and next time you
might select it from the connection list.

Figure 2-1: AADI Real-Time Collector start up menu
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-
Connection Settings

Connection Name
Port Settings
Serial Port

Port Name

Baud Rate

Location

Vertical Position
QOwner

Reference

Connection Name

|oces|

System Information

Geographical Position

comi
115200

Connect automnatically on application startup

Data Format

® AADIReal-Time Format

Legacy AADI & Custom Data Formats

Advanced Settings

Advanced Settings...

oK Cancel

Figure 2-2: AADI Real Time Collector connection settings

Refer Figure 2-2. First enter a new
Connection Name, we recommend using
name and serial number. Select Serial Port
in the dropdown menu under Port Setting,
and choose the correct COM-port on your
computer under Port Name. Select 115200
as Baud Rate. This is the default baud rate
on all DCPS sensors. The Baud Rate needs
to match the baud rate set in User
Maintenance.

Click on the Advanced Settings in the right lower corner and select Connection on the left side in the next window as

shown below.

The Advanced Settings are only accessible to change when the port is closed. If the settings are grey then you first
need to close the port, refer Figure 2-4 Open Port/ Close Port.

Serial Port
General
Connection

File Output

Socket Distribution
Logs

Data Auto Recover

Advanced Connection Settings

4 Wake device before transferring data

Device wake up time [ms]

Device wake up character

Only send if data format is AADI Real-Time

Maximum message size [characters]

Minimum response timeout [ms]

Flash notification timeout [ms]

Message Retransmit

& Activate message retransmit

Max number of retransmit attempts

Minimum retransmit timeout [ms]

Default...

[100

0 -
o

(1000000
120000

60000

[10

10000

oK Cancel Apply

Figure 2-3: Advanced connection setting

Refer to Figure 2-3: AADI Real-Time
Collector uses a default setting that fits for
most Smart Sensor. However the DCPS
sensor outputs a large amount of data and
might have much longer response time
(depending on the configuration) than other
smart sensors. Some of the connection
settings might need to be changed. We
recommend using the settings as shown in
Figure 2-3.

After updating the Advanced Connection
Settings, click on Apply and OK and then
OK to go back to the start screen.
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2.1.1 Establish connection

i AADIResl-Time Callector = =
File Tools Help
Connection Port Status [ DCPS
DCcrs coM1
14 byt
34 byte:
Device Information Data Vi: I tio
Matifications
There are ng unread device natifications, e Al
Open Port on Log:
New... Remove
FTP Server: Stopped
Figure 2-4: New connection
-
DCPS
@ Connection established.
\1
| j
Close |

Figure 2-5: Connection established

fll AADIReal-Time Collector

File Tools Help

Notifications

 ClosePort

Connection Part Status DCPS

i T Connection Details
Pl Op
Cor Status  Con
Nar

There are no unread device notifications.,

Reset

Data Visualization

Figure 2-6: Green Status
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The new connection is now shown in the AADI
Real-Time Collector connection list. Click on the
line with the new connection to highlight the line
and then click on the Open Port button.

When the connection is established a smalll
window will show up confirming the connection

The status changes to green when the port is
opened. After green light is obtained click on
the Control Panel button on the lower right
side to continue.

AANDERAA

a xylem brand



Page 36

2.1.2 Control Panel
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In the Control Panel window you will find two tabs, Recorder Panel and Device Configuration. Under Recorder
Panel you can start and stop recordings. If the recorder is running first click on the Stop Recorder as you are not
allowed to configure the sensor when recording. The recorder panel is dependent on the Sensor Mode. In AADI Real-
Time mode you may start and stop the recorder. For AiCaP and Smart Sensor Terminal you can only refresh the

status but not start the recording.

Control Panel - DCPS —

M Recorder Panel | '} Device Configuration

Recorder Status

Stopped Refresh Status

Start Options
@ Start Now

StartDelayed

Timing

® FixedInterval |3 min

StartRecorder

Ready

Figure 2-7: Recorder Panel

Control Panel - DCPS =

BB RecorderPanel | || DeviceConfiguration Debug

Device Configuration
The device configuration contains all settings for the device, as well as for each connected

sensor. The settings are grouped into three categories.

Get Current Configuration... Include User Maintenance

The device configuration was last modified at 09.12.2015 13:12:12,

- Deployment Settings System overview
E Edit... View...
7 ) System Configuration Save configuration to file
Edit... 9 Save... | Include optional attributes

User Maintenance

»

Ready

Figure 2-8: Device configuration

Under Start Option you can start sensor
immediately by Start Now. The Start Delayed
option is not yet implemented.

In the Timing session you may select the
recording interval using Fixed Interval. The
available interval will be dependent on the
sensor configuration. If you change the
configuration it might cause a change in the
Fixed Interval so we recommend always
checking the interval after configuration is
finished.

The Script is not yet implemented.

The sensor will output one recording every
interval.

Click on the Device Configuration tab to
continue and access the sensor property menus.

Under the Device Configuration tab click on
the Get Current Configuration... button in
order to receive the current configuration from
the sensor.

To include the User Maintenance settings tick
off the Include User Maintenance box before
clicking the Get Current Configuration...
button.

The settings in User Maintenance are protected
with a higher access level. To access this menu
you will need to enter a password. This
password is 1000 for all sensors.
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The device configuration is separated into Deployment settings, System Configuration, User Maintenance, System
overview and Save configuration to file.

You can save current settings to a backup file by pressing Save... under the heading Save configuration to file.
Edit the name for your file and press Save... to save the new configuration to file in .xml format.

System overview shows a short list of sensor properties like product name, serial number and Software version.

User accessible sensor properties are found in Deployment settings, System Configuration and User Maintenance.
Refer Table 1-5to Table 1-8 for an overview of the properties.

Note! The screen shots might show minor discrepancies compared to screen shots taken from your sensor due
to sensor updates.

Note! We recommend that you verify the system settings prior to starting a recording session.

2.2 Changing Values

Deployment Settings To change the content of a property
DCPS #43 first tick in the value box of the actual
g:zg:erzo(::u;;ent Profiler Sensor (5400, Version 41) property and then enFer the text or

—|  number before pressing Next.
Common Settings /
. Ip:“"'l“’ [3“'_“ // g See example in Figure 2-9 where the

nterva min - = .

= | textfor Location has been changed.
Site Info /

Renocity K The value is not changed before you
® Location have finished the full process. If you
® Geographic Position 60.323605,5.37225 press Cancel the Changes W|” nOt be
@ Vertical Position

stored.
@ Reference

Orientation

Property Value
@ Enable Magnetic Declination [
@ Declination Angle (Deg.M : E+

Fixed Settings

Property Value -

< Back Next = Cancel

Figure 2-9 Change value
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Deployment Settings

Confirm Configuration Changes

DCPS #43

Category Property Old Value New Value
Location <No value=> Midtun

Press 'MNext’ to start the update process.
Please note that the update process may take several minutes to complete.

Figure 2-10 Confirm Configuration Changes

In the next picture a list of all
properties that has been changed
will show up.

If the list of configuration changes
is correct press Next to start the
update process.

@) step 1
@) Step 2
@) Step 3

) Step 4

®) Step s

@) Step 6

-
Configuration Update

This process may take several minutes to complete. Please be patient.

Transfer the new configuration to the device
Wait for response from the device
Update the device nodes with the new configuration

Flash the device nodes (save configuration to persistent storage)
Node ID Status
5400-43 Flash OK

No device reset required.

Configuration update completed

Close

An automatic process will
start with 6 steps
transferring and storing the
new information/setting in
the sensor Flash. If
necessary a reset will be
executed. Do not switch off
before the entire process is
completed.

Figure 2-11 Configuration Update
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Deployment Settings

Configuration Update Completed

&

The dewice configuration was successfully updated and flashed.

Press Finish to exit the configuration wizard.

Figure 2-12 Configuration Update Completed

2.3 Deployment Settings

Page 39

When the updating process is finished a confirmation will
show up. Press Finish to continue.

Deployment Settings

DCPS #43
Doppler Current Profiler Sensor (5400, Version 40) ==
Serial No: 43 —
Common Settings :
Property Value
@ Interval [2 min i
Site Info
Property Value =
@ Location
@ Geographic Position 60.323605,5.37225
© Vertical Position
@ Reference
Orientation
Property Value
@ Enable Magnetic Declination ]
©| Declinatic D00000E+00
Fixed Settings
Property Value i
© Sound Speed (m/s) [2.500000+03 -
@ Air Pressure (kPa) 1.013000E+02
@ Local Gravity Constant (m/s*2) 9.806650E+00
@ Salinity (PSU) 3.500000E+01
@ Fixed Installation Pressure (kPa) 1.603900E+02 =
@ Temperature (Deg.C) 4,000000E+00
Calculations
Property Value
@ Enable Derived Sound Speed L
< Back Next > Cancel

Figure 2-13: Deployment Settings

The Deployment Settings is separated in 5
groups. The settings in this groups are mainly
used as information or values used in internal
calculations.

Refer chapter 1.7.2 for more information on the
properties in Deployment Settings.

When used as a stand-alone sensor without
AiCaP Datalogger the fixed settings are used for
calculations.

If the surface cell is enabled or the surface
reference is enabled, this means that it uses the
depth calculated from these fixed settings given
in the Deployment Settings.

NOTE! We don’t recommend using surface cell
or surface referenced cell if no pressure sensor
is used and connected via AiCaP.

In AiCaP mode more settings are available. See
chapter 3.5

For more information on each property see
chapter 2.3.110 2.3.5
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2.3.1 Common Settings

Common Settings

Property Value

@ Interval [2 min l'|

Figure 2-14: Common Settings

The interval can be changed in the Deployment Settings but can also be defined in the Control Panel in the Recorder
Panel before starting the sensor. It can be changed here also if for example the sensor is going to be used without
Real-Time Collector to collect data while running.

2.3.2 Site Info

Site Info

Property Value
@ Location
@ Geographic Position 60.323605,5.37225
@ Vertical Position

@ Reference

Figure 2-15: Site Info

Site Info containing four properties:

e Location
e Geographic Position
e Vertical Position

e Reference

All these settings are optional information to be entered to store information about the deployment. These setting are not
used in calculation. Geographical Position is used to give the map coordinates unless a GPS input is connected to the
logger

2.3.3 Orientation

Orientation

Property Value

@ Enable Magnetic Declination

@ Declination Angle (Deg.M 0.000000E+00

Figure 2-16: Orientation
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Enable Magnetic Declination is normally used when sensor is used close to South Pole or North Pole. Declination
Angle (Deg.M) is a value to correct for the magnetic variation on the site where the sensor is used. This is the angle in
degrees between magnetic north and true north. Magnetic declination (variation) is the angle between the magnetic
north and the true north. This angle varies depending on the position on the Earth’s surface and also varies over time.
Declination is positive when magnetic north is east of true north and negative when it is to the west (input angle value
+180°). Magnetic declination at the deployment location can be found for i.e. on NOAA website:
http://www.ngdc.noaa.gov/geomag-web/

2.3.4 Fixed Settings

Fixed Settings
Property Value
@ Sound Speed (m/s) [1.500000E+03 lvl
@ Air Pressure (kPa) 1.013000E+02
@ Local Gravity Constant (m/s~2) 9.806650E+00
@ Salinity (PSU) 3.500000E+01
@ Fixed Installation Pressure (kPa) 1.603900E+02
@ Temperature (Deg.C) 4.000000E+00

Figure 2-17: Fixed Settings

Fixed Settings as shown in Figure 2-17 are settings used in internal calculation.

Sound Speed (m/s) is the fixed sound speed setting in m/s. This value is used for cell positioning in the profile and for
calculation of current speed values. Variable sound speed values can be used while sensor is running in Smart Sensor
Terminal mode. Default value for sea water is 1500.

Air Pressure (kPa) is the barometric pressure in kPa used to compensate for air pressure. The default value is 101.3
Local Gravity Constant (m/s?) is the local gravity constant in m/s2. The default value is 9.81m/s?

Salinity (PSU) is the Salinity in PSU used for calculation of density, sound speed and depth. The value can be altered
while sensor is running in Smart Sensor Terminal mode to compensate for variable salinity.

Fixed Installation Pressure (kPa) is the pressure in kPa at the deployment site. The value can be altered while sensor
is running to compensate for variable pressure. NOTE! This value is used for calculation of and used to position cells
referenced to surface if surface cell or surface referenced cell are selected

Temperature (Deg.C) is the temperature in degree centigrade. The value is used for calculation of Salinity, Sound
speed and Density. The value can be altered while sensor is running in Smart Sensor Terminal mode to compensate for
variable temperature.
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2.3.5 Calculations

Calculations

Property Value
@ Enable Derived Sound Speed 0

Figure 2-18: Calculations

Under Calculations you find only one Property, Enable Derived Sound Speed. If enabled the sound speed will be
calculated from the other available sensors (only in AiCaP mode) or by using fixed values. This overrides the Sound
Speed setting. This is mainly used in AiCaP mode where data from sensors connected to the same AiCaP bus are
available in real-time. If a parameter is available from another sensor it will use this in the calculation, otherwise it will
use the fixed value.
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2.4 System Configuration

System Configuration

DCPS #43

@ Enable Sleep

¥

Terminal Protocol

©® Enable Burst Mode

Property Value
@ Enable Polled Mode [
@ Polled Pingrate 1 Hz |v|
@ Enable Text Wl
@ Enable Decimalformat [l
Orientation
Property Value
@ Enable Tilt Compensation W]
@ Enable Fixed Heading [
@ Fixed Heading (Deg.M) 000000E+00
@ Enable Upside Down
Current Profile Measurement
Property Value
© Bandwidth |Broadband v
@ Enable Ambiguity Lock ¥
@ Ping Number [20 |V|

@ Burst Period Placement [End Of Interval l'l
Surface
Property Value
@ Enable Surface Cell W]
® Surface Cell Size ll.l:lm |v|
Column 1
Property Value
@ C1 Enable Surface Reference W]
@ C1 Cell Size [l.Om -
® C1 Distance First Cell Center [3.|:lm -
© C1 Number Of Cells 15 -
@ C1 Cell Center Spacing [l.Om -
Column 2
Property Value
@ C2 Enable Column 7
@ C2 Enable Surface Reference [
© C2 Cell Size (1.0m -
@ C2 Distance First Cell Center [3.0m -
© C2 Number Of Cells |s0 -
@ C2 Cell Center Spacing [0.2m -

Doppler Current Profiler Sensor (5400, Version 46) ’
Serial No: 43 —
-
Common Settings
Property Value =
@ Mode [Smart Sensor Terminal | - |;_ﬁ

m

m

m

Figure 2-19: System Configuration, part 1

Page 43

The System Configuration is
separated in 13 groups. The settings
in these groups are mainly used to
configure the sensor and control the
output/ storage of data.

Refer chapter 1.7.3 for more
information on the properties in
System Configuration.

If you change mode you might need
to go back to the Recorder panel and
Refresh Status and or Stop
Recorder before you can continue to
configure.

The Mode setting will also influence
some of the alternatives in the rest of
the session.

For more information on each
property see chapter 2.4.110 2.4.13.
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Column 3 In the second half of the System
Property value Configuration menu you will find
© C3 Enable Column A g mainly setting that will control the
@ C3 Enable Surface Reference [} Output
© C3 Cell Size [2.0m -
© [2.0m > If User Specified is selected
b 10 bt under “Output - Profile
et 2 E e i P & Parameters>Select Profile
Sitpor-—Frofile Parametecs Parameters then the individual
| Broperty s selection in the next menu User
@ Select Profile Parameters lsimple Output "] = Speleled _ PrOﬁIe Parameters
SIEn e Foenn oo Repucupet - ~'| will be valid. For all other settings
HEex spactivad - Profis Puramiebere in Select Profile Parameters the
~ ::s":e:‘; S l:;::t - selections of parameters in User
@ 3-Beam Combination Output |Output o Sp eCIfled - PrOf’Ie Parameters
@ AutoBeam Output [Output b WI” be OverrU|ed'
@ AutoBeam Speed Type [Rectangular - o . )
®| Vertical Speed Output [Cutput = NOTE! User Specified - Profile
® Strength Output (output - Parameters are only valid when
© Beam Speed Output [output - Select Profile Parameter is set
© Beam Strength Output [output - to User Specified,
@ Std Dev Speed Output lOutput -
@ Std Dev Beam Speed Output [Output - The SeleCtion for eaCh property
@ Cross Difference Qutput [Output - in these menus W||| also be
® Correlation Factor Output [output - dependent on the mode setting
@ Noise Level Output [0utput w. )
Output - Sensor Parameters
Property Value ;-
@ Heading Output |Output X
@ Pitch Roll Qutput lQutput -
@ Abs Tilt Output [Output -
@ Max Tilt Output [Output -
@ Tilt Direction Output [output -
@ Std Dev Heading Output IOutput -
© Std Dev Tilt Output [output -
Output - System Parameters
Property Value
0. Charge Voltage Output {Output st
@ Memory Used Output [Output -
@ Voltage Output {Output - =
© Current Output [output - 3
@ Air Detect Output [output -
Output - Virtual Sensors i
Property Value
@ Speed Of Sound Output {OFf b
@ Depth Output {OFF -
© Salinity Output [off - £
® Density Output off - 3
| <Back '.!_ Next> | | cCancel

Figure 2-20: System Configuration, part 2
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2.4.1 Common settings

Common Settings

Property Value
© Mode [AADI Real-Time =N
@ Enable Sleep AiCaP .
Smart Sensor Terminal

AADT Real-Time

Figure 2-21: Common settings configuration

Refer to Figure 2-21: the communication protocol has to be defined under “Mode”. There are three different choices:

e AADI Real-Time is the correct mode (protocol) when used together with Real-Time Collector. This is an xml
based protocol which includes more metadata in the data messages.

e The Smart Sensor Terminal protocol is a simplified protocol which is easier to use together with a PC terminal
program. This protocol is described more detailed in CHAPTER 5. It is possible to configure the sensor even if
it is set to AiCaP or Smart Sensor Terminal mode when it is connected via RS-232 to the PC, but it is not
possible to run and log data with Real-Time Collector unless the sensor is set to AADI Real-Time. Notice that
the sensor always has to be reset when the protocol/mode has been changed.

o If the sensor is going to be used on a SeaGuardll or SmartGuard Datalogger, the mode has to be changed to
AiCaP mode first and saved before connecting it to the Datalogger.

2.4.2 Terminal Protocol settings

Terminal Protocol

Property Value
@ Enable Polled Mode O
@ Polled Pingrate 1 Hz IV|

@ Enable Text V]

@ Enable Decimalformat

Figure 2-22: Smart Sensor Terminal protocol settings

The Terminal Protocol settings are available as shown in the Figure 2-22 but are only used if the sensor is set to
Smart Sensor Terminal protocol. See CHAPTER 5 for more details. This mode also opens up for a polled mode where
the sensor is pinging on the selected ping rate and outputs data when the user/system polls for data by sending a Do
Sample() command to the sensor. If Enable Polled Mode are set and Polled Pingrate 1Hz then the sensor will ping
once every second and when the Do Sample() command are sent the sensor will use all ping since last Do Sample() to
calculate all parameters.

Enable Textis used to switch on text information in the serial output from the sensor, only in Smart Sensor Terminal
mode. Without text enabled the output string will be plain numbers for each output, see Figure 5-3.

Enable Decimalformat is used to either set decimal format or exponential format. Example of decimal format is
1023.45 and exponential format is 1.02345E+03.

AANDERAA

a xylem brand



Page 46 July 2019 — TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor

2.4.3 Orientation settings

Orientation

Property Value
@ Enable Tilt Compensation
@ Enable Fixed Heading [}
@ Fixed Heading (Deg.M) 0.000000E+00
@ Enable Upside Down [}

Figure 2-23: Sensor orientation settings

Enable Tilt Compensation is recommended to set active at all time because then the sensor will automatically
compensate for any tilt.

Enable Fixed Heading might be used if there is any magnetic disturbance that might interfere with a compass heading
and the instrument has a fix position. Then Fixed Heading (Deg.M) can be used to set the offset between the Sensor
North direction and the Magnetic North.

The upside down orientation setting should always be set the same way as the intended use; if the sensor is intended to
be deployed upward looking, do not tick the “Enable Upside Down’. If the sensor is intended to be deployed downward
looking, tick the “Enable Upside Down”.

However, the sensor will work even if the orientation setting is defined as the opposite of the used direction; it is able to
sense the orientation itself and corrects the calculated current directions, heading etc. accordingly. NB! The surface
cell and surface reference of columns does not work if the sensor is orientated upside down while running
(forced to be sensor referenced instead). A status flag in the record status output parameter is also set to indicate
that the sensor has been used in the opposite direction to the configured direction.

2.4.4 Measurement settings

Current Profile Measurement

Property Value
@ Bandwidth [Narrowband ,v‘
® Enable Ambiguity Lock V]
@ Ping Number [300 |'|
@ Enable Burst Mode V|
@ Burst Period Placement [Start Of Interval v]

Figure 2-24: Sensor measurement settings

The sensor can select between two Bandwidths, either Narrowband or Broadband to find the Doppler shift (and

calculate the current parameters); see the DCPS Primer TD 310 for more details.
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The two methods have their own advantages:

- Broadband gives a lower single ping standard deviation which requires fewer ping (lower energy usage) to get
a good measurement result. The disadvantage in Broadband is ambiguity. If the sensor is fixed, for example
when deployed in a bottom frame, the ambiguity is not a problem (ambiguity lock disabled). If it is moving and
the user knows that the current speeds are always below 1 m/s, enable the ambiguity lock.

- If the sensor is moving (as under a buoy for example) and the current speeds are higher than 1m/s, it is
recommended to use Narrowband. Though Narrowband is more power consuming than Broadband, the
reached measuring range is slightly longer than in Broadband mode.

Enable Ambiguity Lock is only used with Broadband. In Broadband the output of the correlation process is a phase
value. When the Doppler shift is zero then the phase is also zero. When the Doppler shifts increase, so will the phase. A
Doppler shifts of approximately 1.25 m/s along the beam corresponds to a phase equal to 360 (360 = 0) which is exactly
the same as for zero Doppler shifts. For this reason the cross correlation process is not able to distinguish a Doppler
shift of 1.5 from a Doppler shift of zero. In fact any Doppler shift outside the 1.25m/s range will be wrongly detected to
be within the range 0 — 1.25 m/s. This is called ambiguity and could hamper the correct operation of the instrument if not
corrected for. If ambiguity lock is enabled the result will stay in the first loop also between 0 and 1.25 m/s so if you know
the current will be below 1.25 m/s you can use Ambiguity Lock and avoid any error caused by ambiguity,

In case the ambiguity lock is not selected, several stages of ambiguity solving methods are automatically implemented
in the DCPS in order to achieve a non-ambiguous solution.

Ping Number is the number of ping transmitted during one recording interval. One ping is a transmitted pulse from all
transducers. These four pulses are sent out simultaneously in four directions.

Enable Burst Mode. The sensor can run in burst mode or spread mode. When burst mode is enabled the sensor
performs all ping measurements at the beginning or end of the recording interval, dependent on the Burst Period
Placement setting. This can be set to either Start Of Interval or End Of Interval. If it is disabled the ping measurements
are evenly spread out during the recording interval. The instrument activates sleep mode between each measurement,
which reduces the power consumption. Power consumption in spread and burst mode is about the same. Refer Figure
2-25

Recording Interval

Spread Mode

Burst Mode — End Of Interval

-

Burst Mode — Start Of Interval

Figure 2-25: Spread mode and burst mode ping distribution during the recording interval
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2.4.5 Surface settings — Configuration

Surface
Froperty Value
@ Enable Surface Cell |
@|Surface Cell Size lZ.Dm |v|

Figure 2-26: Surface cell configuration

Enable Surface Cell will set a cell in the surface layer. The data is set as not valid if the sensor is placed upside down
with the surface cell enabled. Surface Cell Size or the measurement “window” is centred on the surface. At the surface,
the impedance difference between the water and air creates an almost perfect reflector, and the acoustic signal is
reflected by the surface. Regardless of the cell size used to process the surface cell, this cell will be dominated by the
infinitesimal thin layer between water and air. Although the surface cell is infinitesimal small, the cell size used to
process the data must be sufficiently large to capture the boundary between air/water defining the surface cell.

The surface cell will reflect the speed of the “boundary condition”. Wind will generate capillary waves, and rapidly
accelerate the surface boundary. For this reason there will be a strong correlation between wind speed/surface
boundary speed and wind direction / surface boundary direction.

NB! Do not use Surface Cell or Surface Reference together with Upside Down enabled, refer chapter 2.4.3.
The surface reference is ignored if the sensor is upside down while it is running (columns forced to be sensor referred).

If instrument is oriented Upside Down the surface cell is ignored and the data is set as non-valid.

2.4.6 Column 1

Column 1
Property Value
® C1 Enable Surface Reference v
© C1 Cell Size 2.0m -
@ C1 Distance First Cell Center [_3.0rn &
© C1 Number Of Cells 20 -
@ C1 Cell Center Spacing [}..Om -

Figure 2-27: Configuration of Column 1

The sensor does not have any depth measurement itself. In AiCaP mode when connected to a SmartGuard or
SeaGuardll, the sensor can receive input from other sensors connected to the same datalogger such as pressure, tide
and wave sensors. NOTE: this functionality is especially interesting when the deployment location shows some sea
level variations as the tide. In this case the column will follow the surface variation but this is dependent on the input of
pressure value. When used stand-alone be aware that you have to set correct fixed settings under Deployment
settings if you want to use the Surface Cell or Surface Reference of columns. It is possible to update these fixed
settings while the sensor is running (not possible through Real-Time Collector without stopping and starting the sensor
again). If you are using a surface referred column with fixed settings, the results will not reflect the water level changes.
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Column 1 is always active (not possible to disable). Column 1 can have up to 75 cells. Column 2 can have up to 50
cells and Column 3 can have up to 25 cells (150 cells all together). Columns 2 and 3 have to be enabled to be used.

C1 Enable Surface Reference: If set the cells will be referenced to the surface. The surface placement is measured by
a pressure sensor prior to start of each recording interval. If not enabled the cells will be referenced to the transducers
and located at certain distance from the transducer head.

C1 Cell Size: Whether the instrument is configured in broadband or narrowband, the user needs to configure the cell
size (from 0.5 to 5m). The cell could be defined as the volume of water in which the instrument is performing the
measurement. By defining the cell size, the number of cells, the cell centre spacing and knowing the speed of sound,
the instrument determines the time frame when the reflected signal from the corresponding cell will be received.

C1 Distance First Cell Center: available range 1.5 to 70 meter. This will depend on the C1 Enable Surface Reference
setting. If surface referenced it will be the distance from surface to centre of first cell. The minimum recommended
distance will be the illegible zone, area not measured because of disturbance from side lobes, plus half the cell size. As
a thumb of rules the illegible zone where signal is disturbed by side lobes is 10% of the deployment depth due to shorter
distance to surface for the side lobs pointing upwards compared to the main lobs and the high reflection from the
surface layer. The minimum distance to first cell centre should therefore be 10% of deployment depth plus half the cell
size. If instrument referenced the minimum distance to first cell should be 1 meter blanking zone for 5400 and 2 meter
for 5402 and 5403, plus half the cell size. This blanking zone is due to the fact that the instrument using the same
transducers for transmitting the signal as used for receiving. For more information see Chapter 5 of TD 310 DCPS
Theoretical Primer.

C1 Number OF Cells: Available from 1 to 75 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent
on the configuration.

C1 Cell Center Spacing is used to either obtain overlap between cells or spacing. If Cell Center Spacing is set to
smaller than cell size the two following cells will overlap each other. This gives you higher resolution for the post
processed data and makes it easier to locate special incidents like thermocline layers etc. If spacing is equal to cell size
then two following cells will be adjacent to each other. If spacing is greater than cell size then there will be space
between two following cells. This is useful if you want to measure only at certain depths for example 5, 15 and 25 meter
from surface. To obtain this then set Enable Surface Reference enable, Cell Size 2 meter, Distance First Cell Center
5 meter, Number Of Cell 3 and Cell Center Spacing 10 meter.

2.4.7 Column 2

Column 2
Property Value
@ C2 Enable Column v
@ C2 Enable Surface Reference [
® C2 Cell Size |1.0m -
@ C2 Distance First Cell Center [3.0m =
© C2 Number Of Cells |25 v
@ C2 Cell Center Spacing [0.2m lv‘

Figure 2-28: Configuration of Column 2
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C2 Enable Column: If you want more columns. The columns can be different, mix of both reference and configuration.
Typical combination is one column covering the whole water column, one surface referenced with high resolution near
surface and one instrument reference near bottom.

C2 Enable Surface Reference: Same as for C1 see chapter 2.4.6
C2 Cell Size: Same as for C1 see chapter 2.4.6

C2 Distance First Cell Center: Same as for C1 see chapter 2.4.6

C2 Number Of Cells: Available from 1 to 50 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent

on the configuration.

C2 Cell Center Spacing: Same as for C1 see chapter 2.4.6

2.4.8 Column 3

Column 3
Property Value
@ C3 Enable Column O
@ C3 Enable Surface Reference (V]
@ C [I.Om T]
©cC 3.0m v
©cC 3 ]
@ C S [ID.Bm :]

Figure 2-29: Configuration of Column 3

C3 Enable Column: Same as for C2 see chapter 2.4.7

C3 Enable Surface Reference: Same as for C1 see chapter 2.4.6
C3 Cell Size: Same as for C1 see chapter 2.4.6

C3 Distance First Cell Center: Same as for C1 see chapter 2.4.6

C3 Number OF Cells: Available from 1 to 25 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent

on the configuration.

C3 Cell Center Spacing: Same as for C1 see chapter 2.4.6
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2.4.9 Output enabling — Profile Parameters

Output - Profile Parameters

Property Value

© Select Profile Parameters [Simple Output [V|

©® Enable 4-Beam Auto Replacement

Figure 2-30: Output — Profile Parameters

While configuring the sensor, it is possible to define which parameters should be calculated and sent from the sensor.
Select Profile Parameters gives the user the choice to either select one of the predefined groups of Profile Parameter
or you might select your own selection in User Specified - Profile Parameters refer chapter 2.4.10, by selecting User
Specified. The sensor always outputs the Cell State1, Cell State2, Horizontal Speed and Direction for all the cells
(not possible to disable). Available settings for Select Profile Parameters are:

e Simple Output

e Basic Output

e Basic + Beam Output

e Basic + 3-Beam Output

e Basic + Beam + 3-Beam Output

e Full Output

e User Specified

Refer Table 2-1 for parameters included in each group.

Refer to Table 1-5 for definition of the parameters.

NOTE: Enabling more data also means larger data messages and more time to transfer data.
All profile parameters are an average of each ping data from the last measurement interval.

Enable 4-Beam Auto Replacement. If selected all 4-beam parameters will automatically be replaced with the best 3-
beam solution if a disturbance is detected in one of the beam.
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Basic +
Beam
Output

Basic +
3-Beam
Output

Basic +
Beam +
3-Beam
Output

Full
Output

Simple | Basic
Output | Output
Profile parameter Parameter name
Cell State 1
Cell State 2
Horizontal Speed
Direction
North Speed
NE Speed Output East Speed
Vertical Speed Output | Vertical Speed
Std Dev Speed Output | SP Stdev Horizontal
Strength Output Strength
Cross Difference Cross Difference
Output
Beam1 Speed
Beam2 Speed
Beam Speed Output Beam3 Speed
Beam4 Speed
Beam1 Strength
Beam2 Strength
Beam Strength Output Beam3 Strength
Beam4 Strength
Beam1 Stdev
Std Dev Beam Speed | Beam2 Stdev
Output Beam3 Stdev
Beam4 Stdev

Correlation Factor
Output in Broadband

Beam1 Correlation Factor

Beam2 Correlation Factor

Beam3 Correlation Factor

Beam4 Correlation Factor

3-Beam Combination
Output

SP Stdev Beam123

SP Stdev Beam124

SP Stdev Beam134

SP Stdev Beam234

North Beam123

North Beam124

North Beam134

North Beam234

East Beam123

East Beam124

East Beam134

East Beam234
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Continue.

Simple
Output

Basic
Output

Basic +

Output

Basic +
Basic + | Beam +
3-Beam | 3-Beam | Full

Output | Output | Output

3-Beam Combination
Output (continue)

Vertical Beam123

Vertical Beam124

>
>

Vertical Beam134

>
>

Vertical Beam234

>
>

AutoBeam Output

SP Stdev AutoBeam

X | X | X | X | X

Horizontal Speed
AutoBeam

>

Direction AutoBeam

North AutoBeam

East AutoBeam

Vertical AutoBeam

X | X | X [ X

Point Parameters

Noise Level Output

Noise Peak Level B1

Noise Peak Level B2

Noise Peak Level B3

Noise Peak Level B4

Noise Average Level B1

Noise Average Level B2

Noise Average Level B3

Noise Average Level B4

XX X [ X [ X [ X [X|X

2.4.10 User Specified settings — Profile Parameters

User Specified - Profile Parameters

Property Value
@ NE Speed Qutput lOutput v
@ 3-Beam Combination Output [Output -
© AutoBeam Output [output v
@ AutoBeam Speed Type 1Rectangular v
@ Vertical Speed Output [Output =
© Strength Output [output v
@ Beam Speed Output IOutput
@ Beam Strength Output {Cmput v
@ Std Dev Speed Output IOutput -
@ Std Dev Beam Speed Output {Output bt
@ Cross Difference Qutput IOutput -
© Correlation Factor Output [output v
@ Noise Level Qutput 10utput v

Figure 2-31: User Specified Profile Parameters

The User Specified Profile
Parameters settings are setting
that only are in use if User
Specified is selected under Select
Profile Parameters. For all other
settings the group content
displayed in Table 2-1 will overrule
the selection.

In stand-alone mode the
alternatives are Off or Output
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NE Speed Output outputs the calculated values for North Speed and East Speed where speed in north and east
direction gives a positive value and speed in South and West direction gives a negative value.

3-Beam Combination Output outputs the four 3-Beam solutions, Beam 123, Beam 134, Beam 124 and Beam 234 for
each of the four parameters, SP Stdev Beam (Single Ping Standard Deviation Beam), North Beam, East Beam and
Vertical Beam. These information is useful if there are an obstruction in one of the beams but also important as quality
control to decide that there are now disturbance in one or more beams.

AutoBeam Output outputs SP Stdev AutoBeam (Single Ping Standard Deviation AutoBeam), Horizontal Speed,
Direction, North, East and Vertical Speed which for each parameter is the automatically selected best combination of
either one of the 3-beam solutions or the 4-beam solution. If all five solutions are identical or close to identical the
sensor will always select the 4-beam solutions because this has more all beams pings and therefore better standard
deviation.

AutoBeam Speed Type. If AutoBeam Output is selected then AutoBeam Speed Type will set the output type for
these parameters. Alternative type is Rectangular, Polar or Rectangular + Polar. Where Rectangular is the direction
in x,y coordinates and Polar is the direction referenced to Magnetic North.

Vertical Speed Output outputs the measured Vertical Speed based on the four beams. Alternatively 3 beams if
Enable 4-Beam Auto Replacement is selected

Strength Output outputs an average of signal strength from the four transducers. Alternatively 3 transducers if Enable
4-Beam Auto Replacement is selected

Beam Speed Output outputs the individual speed measurements from each of the four beams
Beam Strength Output outputs the individual signal strength from each of the four beams.

Std Dev Speed Output outputs a calculated SP Stdev Horizontal (Single Ping Standard Deviation Horizontal Speed)
based on measurements from the four beams. Alternatively three beams if Enable 4-Beam Auto Replacement is
selected.

Std Dev Beam Speed Output outputs individual standard deviation for each beam.

Cross Difference Output outputs the Cross Difference which is the difference in Doppler shift from transducers on the
same axis, for each depth the speed in beam 1 - speed beam 3 + speed beam 2 — speed beam 4 should be close to 0.

Correlation Factor Output outputs the correlation factor for each beam. The result should be close to 0.5. This setting
is only for use in Broadband mode.

Noise Level Output outputs the Noise Peak Level and Noise Average Level for each of the four transducers. The
noise level is a measurement done before the ping measurement where the sensor is only listening to the signal
received by the transducers. Noise Peak Level outputs the highest signal level detected and this gives a good
indication on nearby noise sources in the water (other current meters, echo sounders etc.)
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2.4.11 Output enabling — Sensor Parameters

In this section sensor
parameters related to the
compass/tilt measurement are

Output - Sensor Parameters

Property Value

@ Heading Qutput Output v .

_ - - enabled or disabled.
@ Pitch Roll Output Output v
© Abs Tilt Qutput Output v

Alternatively setting are either

‘ J

[
[
[
©® Max Tilt Output [Output
l
[
l

ff or Output.
@ Tilt Direction Output Output = Offor O tp
@ Std Dev Heading Qutput Output 5.7

@ Std Dev Tilt Output Output v

Figure 2-32: Definition of output sensor parameters

A compassttilt measurement is taken for each ping measurement (current speed measurement).One ping consists of
one ping from each transducer. The given value is an average of all single measurements from the last measurement
interval.

The Heading is the angle in degrees between transducer 1 and magnetic north. Turning the sensor clockwise gives an
increasing angle. When looking at the sensor from the label side, transducer 1 is the transducer back to the left (refer to
Figure 9-1). When looking at the sensor from the label side with the sensor upside down, transducer 1 is the transducer
back to the right.

The tilt is converted to rotational angles, Pitch and Roll. The rotational angles are used internally when calculating
correct heading from the 3D magnetic field vector and correct current speed components from the acoustic beam
vectors in each cell. The Pitch and Roll output is an average from all measurements in the last measurement interval.

The Heading Output is the average compass reading referenced to north during one measurement interval.
Pitch Roll Outputs individually outputs Pitch and Roll as an average for one measurement interval.

Abs Tilt Output (Absolute tilt) is the tilt between the horizontal plane and the sensor’s plane. When upside down, the
Abs tilt is varying around 180 degree. This is different from the Aanderaa RDCP (previous profiler generation). The new
profiler is able to sense if it is upside down or not, and the absolute tilt indicates the actual direction of the sensor when
it is running.

Max Tilt Output (Maximum tilt is the highest abs tilt in any direction measured by the sensor during one measurement
interval.

Tilt Direction Output is the average of all tilt direction measurement during one measurement interval.

Std Dev Heading Output (Standard Deviation Heading Output). The sensor does one heading measurement for each
ping. This is the standard deviation of all the heading measurements during a recording interval.

Std Dev Tilt Output (Standard Deviation Tilt Output). The sensor does one tilt measurement for each ping. This is the
standard deviation of all the absolute tilt measurements during a recording interval.
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2.4.12 Output enabling — System Parameters

Output - System Parameters The sensor can also output different
Property value system parameters like voltage,
© Charge Voltage Output (output = current draw while awake, and
© Memory Used Output ‘output = voltage to the acoustic transmitter
® Voltage Output output - circuits etc. that could be necessary
@ Current Output [Dutput - during the QA&QC of data.
© Air Detect Output output -

Figure 2-33: System parameter output selection

Charge Voltage Output is the charge voltage to the acoustic Tx circuits. This is important information to see if there is
something wrong with the charge electronics or the transducers. Used for troubleshooting.

Memory Used Output gives a number for the used heap memory. Used for troubleshooting.

Voltage Output gives the measured input voltage internally in the sensor. This is a way to see if the input supply
voltage starts dropping and also used to check power consumption. Value is dependent on type of battery or if external
power is used.

Current Output is the measured input current to the sensor. This can indicate if something is wrong in the internal
electronics if it suddenly starts to rise

Air Detect Output is the value measured by the air detects circuit. This is a circuit which detects if the sensor is in air or
water

2.4.13 Output enabling — Virtual Sensors

The sensor can also calculate
some virtual parameters. These

Output - Virtual Sensors

Property Value . )
8| Speed OF Sound Output [output = are more interesting when the
© Depth Output [output = sensor is used on a Datalogger
ol salini where the sensor can receive
alinity Cutput [Dutput hd . .
_ external sensor input via the
®@ Density Output [Dutput -
Datalogger.
Figure 2-34: Virtual sensors output, additional calculated values
Speed Of Sound Output is the fixed or calculated Sound Of Speed setting.
Depth Output is the calculated depth based on fixed settings.
Salinity Output is the fixed salinity settings.
Density Output is the calculated density based on fixed settings.
AANDERAA

a xylem brand



July 2019 - TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor

2.5 User Maintenance settings

User Maintenance

Figure 2-35: User maintenance

2.5.1 Mandatory
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Under User Maintenance, you find
properties that are password protected

DCPS £43
gzgg:ehzoc:ir;ent Profiler Sensor (5400, Version 47) 3 and are set / altered by a trained user. It
—| is not recommended to change
Mandatory properties unless instructed. To access
Property Value these, check the “Include User
© Node Description DCPS 243 Maintenance” box in the device
Site Info configuration before clicking on the “Get
Property value = | Current Configuration...” button. The
© Owner password is: 1000. The user
Serial Port maintenance settings are accessible by
Property value clicking the “Edit...” button under User
® Interface Rs232 - Maintenance (refer to Figure 2-8).
@ Baudrate 115200 v |
@ Flow Control lXBniXaff -
@ Enable Comm Indicator v
@ Comm Timeout [,1 min IY‘
Terminal Protocol
Property Value
@ Enable Old Time Setting =
Profiler Dependencies 1
Property Value
@ Enable Max Tilt Ping Discard 7]
@ Max Tilt Limit Ping Discard (Deg) 6.000000E+01
@ Distance Pressure To Center TRD (m) 1.870000E-01 l"|
< Back Next > Cancel

Mandatory
Property Value
@ Node Description DCPS #43

Figure 2-36: Mandatory

All sensors are given a Node Description text like DCPS #xxx (xxx is the serial number of the sensor). The user can
modify this node description text if required. Be aware that the node description changes to *Corrupt Configuration if it
has lost the configuration in flash. Contact the factory if this happens. The configuration is saved in two sectors in flash
memory. A flash sector can be corrupted if the power is lost during the saving of new configuration. The double flash
sector saving ensures that it does not lose the configuration. If one of the sectors is corrupted, the other sector is used

and also saved to the corrupt sector.
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2.5.2 Site Info

Site Info

Property Value

@ Owner

Figure 2-37: Site Info

Owner is only used for information and will be a part of the Meta data from the sensor. Not used in any calculations.

2.5.3 Serial Port

Serial Port
Property Value
© Interface [RS232 v
@ Baudrate [115200 '],L\
® Flow Control [Xon/XoFF v]
©® Enable Comm Indicator v
©® Comm Timeout [1 min l'l

Interface is the interface between sensor and PC used for configuration. 5400, 5402 and 5403 are using RS-232 when
5400R, 5402R and 5403R are using RS-422. RS-422 sensors can be used with longer cables

Baudrate is the speed of communication via the serial port. The default setting from factory is 115200. If the sensor is
going to be used on longer cables it may be necessary to lower the baud rate but then also the transmission time will
increase

Flow Control is used to control the transmission speed between two units. Available settings are None and Xon/Xoff.
Default setting is Xon/Xoff. The Xon/Xoff characters are also sent for each Doppler ping measurement. To remove the
“disturbance” on the receiver, select None. Be aware that this may also lead to missing characters when sending
commands to the sensor.

Enable Comm Indicator is enable communication sleep ('%’) and communication ready (‘') indicators. After the last
communication with the sensor, it normally outputs a ‘%’ when the Comm Timeout time is over. When a character is
sent to the sensor, it outputs a ‘I’ to indicate that it is ready to communicate. If this setting is disabled the sensor will not
send any indicators.

Comm Timeout is the time communication is active (Always On, 10°s, 20 s, 30 s, 1min, 2 min, 5 min, 10 min). A short
time means that the sensor is going to sleep faster after a communication input.
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2.5.4 Terminal Protocol

Terminal Protocol

Property Value
@ Enable Old Time Setting [

Figure 2-38: Terminal Protocol

Enable Old Time Setting. This setting enables old input in Smart Sensor Terminal mode for Interval and Polled
pingrate.

2.5.5 Profiler Dependencies

Profiler Dependencies

Property Value
@ Enable Max Tilt Ping Discard @]
@ Max Tilt Limit Ping Discard (Deg) 6.000000E+01
© Distance Pressure To Center TRD (m) 1.870000E-01 |~

Figure 2-39: Profiler Dependencies

Enable Max Tilt Ping Discard if this setting is enabled then if tilt exceeds the Max Tilt Limit Ping Discard (Deg) value
the ping will not be used. This is used to avoid bad data from ping when the sensor is tilting to much.

Max Tilt Limit Ping Discard (Deg) is the value used to discard ping if Enable Max Tilt Ping Discard is enabled.
Default value is 60 degrees.

Distance Pressure To Center TRD (m) is used to set the distance from pressure sensor inlet port (the reference level
for the pressure sensor) to the centre of the DCPS transducers. Default value is 0.187 meter which is the distance when
pressure sensor is mounted on the top-end plate underneath the DCPS.
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CHAPTER 3 Configuration via SmartGuard or SeaGuardII Datalogger

3.1 Introduction

The Doppler Current Profiler Sensor 5400/5402/5403 can easily be installed on the Aanderaa SeaGuardll platform or
connected using a cable. For more information about the SeaGuardll, refer to the TD 303, Operating manual
SeaGuardll.

It can also be used with the SmartGuard Datalogger using a cable for surface buoy applications or placed on land.

To be able to control the DCPS via SeaGuardll or SmartGuard the sensor need to be in AiCaP mode.

3.2 Installation of the DCPS on SeaGuardil

Note! Mount DCPS on the stud and connect the stud in sensor position 1, refer Figure 3-1.

Always replace O-rings when connecting a sensor or a sealing plug.

Sensar %“Z"

Paosition: 3

Sensor
Position: 2 Position: 1

Electrical
Terminal

Zink

@ Anode

Ll
-

Figure 3-1: SeaGurdll Top End plate

Important!
Refer SeaGuardll Platform Operating Manual, TD 303 Chapter 7.4, for an illustrated sensor installation guide.

For more information on the settings related to the SeaGuardll, refer to the TD 303, manual for the SeaGuardll Platform
Chapter 3.3.
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3.3 Configuration with Real-Time collector

3.3.1 Connected via SeaGuardll

e Connect the micro USB configuration cable to the USB connector in front of the instrument and to the PC

e Install and start the AADI Real-Time Collector software on your PC (provided on the Memory stick delivered
with the instrument). For more information about the AADI Real-Time Collector, refer TD 268 AADI Real-Time
Collector Operating Manual

e Switch on the instrument by pressing the power button in the front of the instrument.

e Wait approximately 30 seconds before the instruments starts up and connection is established.

3.3.2 Connected via SmartGuard

e Connect the USB configuration cable to the USB connector on the left hand side of the SmartGuard and to the
PC

e Install and start the AADI Real-Time Collector software on your PC (provided on the Memory stick delivered
with the instrument). For more information about the AADI Real-Time Collector, refer TD 268 AADI Real-Time
Collector Operating Manual

e  Switch on the logger by turning the power to the “ON”- position.

e Wait approximately 30 seconds before the logger starts up and connection is established.

3.3.3 Establish connection

NOTE!

When using a USB connection, you also need to install Windows Mobile Device Center (Windows Vista, and
Microsoft Windows 7) if not already installed on your computer. It can be downloaded from Microsoft website.

Windows Mobile Device Center acts as device management and data synchronization between a Windows Mobile-
based device and a computer.

Once the USB connection has been established, Windows Mobile Device Center will start automatically:
If using windows 10 please see chapter 11.1

You may close this window after connection is established.

O
: “’} Set up your device

Get Qutlook contacts, calendar, e-mail and other
information on your device.

. h Connect without setting up your device
)

Figure 3-2: Windows Mobile Device Center
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fii AADI Real-Time Collector - = X

File Tools Help

‘Connection Port Status

o Mo connections have been defined.
|
Q Press the New... button to create a new

connection.

FTF Server: Stopped

Figure 3-3: AADI Real-Time Collector start up menu

Connection Settings

Connection Name Data Format

Connection Name SeaGuardll ® AADIReal-TimeFormat

Legacy AADI & Customn Data Formats
Port Settings

MNetwork Connection (Client Mode)

Netwark Connection (ServerMode)
[Use
Local Folder Watcher ‘

Serial Port ‘

Routed Connection
DamsNtNetwork Connection (Message Interface)
RCM Blue Bluetooth

System Information Advanced Settings

Location Advanced Settings...
Gengraphical Pasition

Vertical Pasition

Owner

Referens
ererenee oK Cancel

Figure 3-4: AADI Real time Collector connection settings
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At first connection with AADI Real-Time Collector
the connection list will be emty. Click on the
New button in the lower left corner to create a
new connection

NOTE: This only need to be done once. AADI
Real-Time Collector will keep the information for
later use and next time you might select it from
the connection list.

Select USB from the Port Settings drop down
menu (Figure 3-4); and write a name in the
Connection Name box (for i.e. SeaGuardll). We
recommend using product name and serial
number if you want to connect multiple
instruments to the same software.

Click on the Advanced Settings in the right lower section and select Connection on the left side in the next window as

shown below.

The Advanced Settings are only accessible to change when the port is closed. If the settings are grey then you first

need to close the port, refer Figure 3-6 Open Port/ Close Port.
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Advanced Connection Settings

Serial Port
4 Wake device before transferring data
General -
Device wake up time [ms 100
Connection Mt i (ms]
File Output Device wake up character 0 -
SocketDistribution Only send if data format is AADI Real-Time s
Logs Maximurm message size [characters] 1000000
Data Auto Recover Minimum response timeout [ms] 120000
Flash notification timeout [ms] 60000
Message Retransmit
« Activate message retransmit
Max number of retransmit attempts 10
Minimum retransmit timeout [ms] 10000
Default... oK Cancel Apply
Figure 3-5: Advanced connection setting
{24 A4D1 Real-Time Collector - = x
Fila Tools Help
Connection Port Status SeaGuardII
SeaGuardil use Connection Details Statistics
Fort Status Open Records received 0
ection Status  Conn. ected Records lost 0
Port Name use Bytes received 777 bytes
Bytes sent 28 bytes

Data Format AADI Real Time
Connected Clients 0

Device Information

1o S650H-1505
Description  Seaguard 1T Platform
More jnfo... Advanced... -

Notifications

There are no unread device notifications.

:gcscPorl,' ree—

Connection Logs...

Reset

Data Visualization

Miew All...

Control Panel...

FTP Server: Stopped

Figure 3-6: AADI Real-Time Collector main menu

3.3.4 Control Panel
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Refer to Figure 3-5: AADI Real-Time
Collector uses a default setting that fits
for most Smart Sensor. However the
DCPS sensor outputs a large amount of
data and might have much longer
response time (depending on the
configuration) than other smart sensors.
Some of the connection settings might
need to be changed. We recommend
using the settings as shown in Figure
3-5.

After updating the Advanced
Connection Settings, click on Apply
and OK and then OK to go back to the
start screen.

Press Open Port and the connection to
the SeaGuardll/SmartGuard should be
established within a few seconds and
the status turn to green. After power up
it will take approximately 30 seconds
before the logger is ready.

Open Control Panel in the lower right
corner (refer Figure 3-7).

In the Control Panel window you will find four tabs, Recorder Panel, Device Configuration Device Layout and
System Status. Under Recorder Panel you can start and stop recordings. If the recorder is running first click on the
Stop Recorder as you are not allowed to configure the sensor when recording. For information about Device Layout
and System Status see Manual for SeaGuardll Platform TD303 or SmartGuard TD293.
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[ Control Panel - SeaGuardir DeP - x| Ifthe instrument is recording, under
B Recorder Panel 'ﬁ’ Device Configuration ; Device Layout ﬁ System Status Recorder Panel’ press “StOp A”
Device Recorder GrOUpS".

Current Status: Stopped

The Control Panel is controlling the

Refresh Status | | Start All Groups | | Stop All Groups

Main (2 sensors) : SeaGuardll/SmartGuard recorder and not
Stopped individual sensors. However the Recorder
@ FixedInterval [1min . T | = Panel consist of three recording groups
o Start Now where you might put individual sensors in
Start Stop .
Fast (0 sensors) each group to run them on different
Tl recording interval. See Operation Manual
® FixedInterva | : SeaGuardll / SmartGuard for more info.
Slow (0 sensors) Under each group you can start the group
Disabled immediately by Start Now, or start at a
® Fixed Interva o] | : later time using the Start Delayed option.
Ready

Figure 3-7: Recorder Panel

The Fixed Interval is the recording interval for each group. The configuration of sensors in each group will influence on
the available recording interval. If you change the configuration of one sensor and this cause a longer processing time
the Fixed Interval might be changed.

Each Sensor will do a calculation based on the configuration for each recording interval.

If Acoustic Wave is enabled then the recording interval for the group containing the DCPS will be the wave
measurement period set by Wave Integration Time in the System Configuration setting, refer chapter 3.6.2 and the
current measurement period.

One recording interval will then consist of a wave measurement period followed by one current measurement period.

During the Wave measurement period only a reduced current measurement is calculated refer chapter 3.6.8. Other
sensors in the same group will present one measurement during each recording interval.

T e—

Wave Measuring Time 20 min

IH]H‘ ngii”E || I; Current Measurement Time 10 min

Figure 3-8: Typical Recording Interval Acoustic Wave and Current
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m
Control Panel - Profiler USB =

BB Recorder Panel ﬁ" Device Configuration i Device Layout n System Status  Debug

Device Configuration
The device configuration contains all settings for the device, as well as for each connected
sensor. The settings are grouped into three categories.

Get Current Configuration... # Include User Maintenance

The device configuration was last modified at 16.12.2015 14:42;57.

Deployment Settings System overview

b4

Edit... View...

g

System Configuration Save configuration to file

P e

=l User Maintenance

Edit... Save... #| Include optional attributes

Edit... Password protected.

Ready

Figure 3-9: Device configuration
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The device configuration is separated into
Deployment settings, System
Configuration, User Maintenance,
System overview and Save
configuration to file.

Settings related to the DCPS can be
configured under Deployment Settings,
System Configuration and User
Maintenance System overview shows a
short list of sensor properties like product
name, serial number and Software
version. Under the heading Save
configuration to file you can save
current settings to a backup file by
pressing Save....Edit the name for your
file and press Save... to save the new
configuration to file in .xml format.

User accessible sensor properties are found in Deployment settings, System Configuration and User Maintenance.

Refer Table 1-5 to Table 1-8 for an overview of the properties.

Note! The screen shots might show minor discrepancies compared to screen shots taken from your sensor due

to sensor updates.

Note! We recommend that you verify the system settings prior to starting a recording session.
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3.4 Changing Values

To change the content of a property
first tick in the value box of the actual

Deployment Settings

DCPS #43

Doppler Current Profiler Sensor (5400, Version 41) property and then enFer the text or
Serial No: 43 number before pressing Next.
Common Settings / “| See example in Figure 3-10where the
Property Value / text for Location has been changed.
© Interval ’3 min / |v| =

Site Info /
Property Value Z

® Location

® Geographic Position mee3605,5.37225

@ Vertical Position

© Reference

Orientation

Property Value
@ Enable Magnetic Declination |
@ Declination Angle (Deg.M D.000000E+00

Fixed Settings

Property Value -

< Back Next > Cancel

Figure 3-10 Change value

Deployment Settings Then a list of all properties that has
been changed will show up.

Confirm Configuration Changes

If the list of configuration changes is
e correct press Next to start the update

process.
Category Property Old value New Value
Location <No value> Midtun

Press 'Next’ to start the update process. )
Please note that the update process may take several minutes to complete.

<Back || Next> | Cancel

Figure 3-11 Confirm Configuration Changes
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) step 1
@) step 2
) Step 3

) step 4

) steps

@) sStep 6

-
Configuration Update

This process may take severalminutes to complete. Please be patient.

Transfer the new configuration to the device
Wait for response from the device
Update the device nodes with the new configuration

Flash the device nodes (save configuration to persistent storage)
Node ID Status
5400-43 Flash OK

No device reset required.

Configuration update completed

Close

Figure 3-12 Configuration Update

Deployment Settings

@ :
The device configuration was successfully updated and flashed.

Press Finish to exit the configuration wizard.

Cancel

Figure 3-13 Configuration Update Completed
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An automatic process will start with
6 steps transferring and storing the
new information/setting in the
sensor Flash. If necessary a reset
will be executed. Do not switch off
before the entire process is
completed.

When the updating process is finished a confirmation will show
up. Press Finish to continue.
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3.5 Deployment settings
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-
Control Panel - Profiler USB

""ﬂ’ Device Configuration

[ Deployment Settings
The parameters in the Deployment Settings category are set by the user, based on the

specific site, and how the system will be used on that site.

4 Device Nodes

| SeaguardIIFlatform
Frod No: 4887 (Ver. 0)
Serial No: 1376

4 Sensors
Wave And Tide Sensor #241

@I Prod No: 5218 (Ver. 11)

Serial No: 241
® Conductivity Sensor #3001
e € Prod No: 4419 (Ver. 10)
@

Serial No: 3001

-~ B

Multi Group Recorder
Prod No: MGR100 (Ver. 0)
Serial No: 0

DCPS £13

Prod Mo: 5400 (Wer. 21)
Serial No: 13
Temperature Sensor #373
Prod No: 4060 (Wer. 6)
Serial No: 373

| Run Wizard... || Configure Selected...

@

Close

Feady

Figure 3-14: Deployment settings

Select Deployment Settings.
Double-click on the DCPS to select
the Doppler current profiler sensor
(refer Figure 3-14)

If additional sensors are connected to
the SeaGuardll platform, it is
possible to configure the DCPS to
take input from these other sensors.
If pressure sensor and at least
conductivity are available, it gives the
possibility to get the correct sound
speed and depth while the sensor is
running.

AANDERAA

a xylem brand



July 2019 - TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor

DCPS #43

Doppler Current Profiler Sensor (5400, Version 47) —.
Serial No: 43 ——
-
Site Info
Property Value
@ Location Midtun L
@ Geographic Position 60.323605,5.37225 1
© Vertical Position
@ Reference
Orientation
Property Value
@ Enable Magnetic Declination |
@ Declination Angle (Deg.M)
Fixed Settings
Property Value
© Sound Speed (m/s) |1500.00 |~
@ Air Pressure (kPa) 101.30
@ Local Gravity Constant (m/s~2) 9.807
© salinity (PSU) 35.000 i
@ Fixed Installation Pressure (kPa) 350.000
® Temperature (Deg.C) 4.000
Calculations
Property Value
@ Enable Derived Sound Speed |
Input Parameter Pressure
Property Value =
©® Pressure Sensor Id [Pressure #962 hd I
@ Pressure Parameter 1d [Not Selected =
Input Parameter Air Pressure
Property Value
® Air Pressure Sensor Id [Not Selected hd
@ Air Pressure Parameter Id [Not Available =
Input Parameter Temperature
Property Value
@ Temperature Sensor Id [Not Selected -
@ Temperature Parameter Id [Not Available -
Input Parameter Conductivity
Property Value
@ Conductivity Sensor Id [Not Selected -
@ Conductivity Parameter Id [Nut Available -
Input Parameter Heading
Property Value 1
® Heading Sensor Id [Nut Selected - 7
@ Heading Parameter Id [Nat Available -
@ Heading Alignment Offset (Deg.M) 0.000
< Back Next = Cancel

Figure 3-15: Deployment Settings
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The Deployment Settings is
separated in 9 groups. The settings in
this groups are mainly used as
information or values used in internal
calculations.

Refer chapter 1.7.2 for more
information on the properties in
Deployment Settings

If the surface cell, surface reference
or acoustic wave is enabled, we
always recommend using a pressure,
tide or wave sensor.

A input parameter will be used in
calculation if available and selected.

NOTE!

Do not use the DCPS as an external
reference, Input Parameter Sensor ID
even if it is available in the list

For more information on each
property see chapter 3.5.7 to 3.5.9.
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3.5.1 Site Info

Site Info
Property ‘alue
@ Location Midtun
@ Geographic Position 60.323605,5.37225

@ Vertical Position

@ Reference

Figure 3-16: Site Info

Site Info containing four properties:

e Location: Name of location where the instrument is deployed.
e Geographic Position: GPS potion for deployment format Latitude, Longitude.
e Vertical Position: Position in water column, e.g. 5 meter depth.

e Reference: Free text for additional information.

All these settings are optional information to be entered to store information about the deployment. These setting are not
used in calculation. Geographical Position is used to give the map coordinates unless a GPS input is connected.

3.5.2 Orientation

Orientation

Froperty Value
@ Enable Magnetic Declination |

@ Declination Angle (Deg.M

Figure 3-17:Orientation

Enable Magnetic Declination is normally used when sensor is used close to South Pole or North Pole. Declination
Angle (Deg.M) is a value to correct for the magnetic variation on the site where the sensor is used. This is the angle in
degrees between magnetic north and true north. Magnetic declination (variation) is the angle between the magnetic
north and the true north. This angle varies depending on the position on the Earth’s surface and also varies over time.
Declination is positive when magnetic north is east of true north and negative when it is to the west (input angle value
+180°). Magnetic declination at the deployment location can be found for i.e. on NOAA website:
http://www.ngdc.noaa.gov/geomag-web/
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3.5.3 Fixed Settings

Fixed Settings
Property Yalue
@ Sound Speed (m/s) 1500.00 |v|
@ Air Pressure (kFa) 101.30
@ Local Gravity Constant (m/s"2) 9.807
@ Salinity (PSU) 35.000
@ Fixed Installation Pressure (kPa) 350.000
@ Temperature (Deg.C) 4.000

Figure 3-18: Fixed Settings

Fixed Settings as shown in Figure 3-18 are settings used in internal calculation.

Sound Speed (m/s) is the fixed sound speed setting in m/s. This value is used for cell positioning in the profile and for
calculation of current speed values. Variable sound speed values can be used while sensor is running. Default value for
sea water is 1500.

Air Pressure (kPa) is the barometric pressure in kPa used to compensate for air pressure. The default value is 101.3
Local Gravity Constant (m/s?) is the local gravity constant in m/s2. The default value is 9.81m/s?

Salinity (PSU) is the Salinity in PSU used for calculation of density, sound speed and depth. The value can be altered
while sensor is running to compensate for variable salinity.

Fixed Installation Pressure (kPa) is the pressure in kPa at the deployment site. The value can be altered while sensor
is running to compensate for variable pressure. NOTE! This value is used for calculation of and used to position cells
referenced to surface if surface cell or surface referenced cell are selected

Temperature (Deg.C) is the temperature in degree centigrade. The value is used for calculation of Salinity, Sound
speed and Density. The value can be altered while sensor is running to compensate for variable temperature.

3.5.4 Calculations

Calculations

Property

@ Enable Derived Sound Speed

Figure 3-19: Calculations

Under Calculations you find only one Property, Enable Derived Sound Speed. If enabled it will calculate the sound
speed from the other available sensors or fixed values. This overrides the Sound Speed setting. If a parameter is
available from another sensor it will use this in the calculation, otherwise it will use the fixed value.
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3.5.5 Input Parameter Pressure

Input Parameter Pressure

Property alue
@ Pressure Sensor Id [Wave And Tide Sensor #241 |«
@ Pressure Parameter Id [Til:le Fressure(kPa) -

Figure 3-20: External pressure sensor parameter input

Figure 3-20 gives an example of a wave & tide sensor connected to the Datalogger. The Wave and Tide sensor is
selected as Pressure Sensor Id and the Tide Pressure is selected as Pressure Parameter Id. This enables the DCPS
to calculate the depth dependent on this Tide Pressure input and other sensor input and/or the fixed settings. We
recommend using the Tide as input if available.

3.5.6 Input Parameter Air Pressure

Input Parameter Air Pressure

Property Yalue
@ Air Pressure Sensor Id [Nl:rt Selected -
@ Ajr Pressure Parameter Id [Nl:rt Available -

Figure 3-21: External Air Pressure Parameter Input

Air Pressure Sensor Id gives a list of available air pressure sensor if connected. If connected then select the
parameter under Air Pressure Parameter Id. Air Pressure is used to compensate for Air Pressure in calculations like
absolute pressure and absolute tide. If no sensor is selected the fixed value will be used.

3.5.7 Input Parameter Temperature

Input Parameter Temperature

Property Walue
© Temperature Sensor Id [Temperature Sensor #373 -
© Temperature Parameter Id [Temperature{Deg.C) -

Figure 3-22: internal temperature sensor parameter input

Figure 3-22 gives an example of a temperature sensor connected to the Datalogger. The Temperature sensor is
selected as Temperature Sensor Id and the Temperature(Deg.C) is selected as Temperature Parameter Id. The
correct temperature is also necessary for calculation of the correct salinity and sound speed. If a temperature sensor is
not connected, most of the other smart sensors also has a built in temperature sensor which can be selected from the
drop-down list. We recommend using temperature from the sensor with fastest response time. The DCPS can also be
delivered with its own temperature (optional); the temperature input has to be disabled here if the built-in temperature is
going to be used.
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If the DCPS is running in a slow recording group in the multi-group recorder (more information about the Multi-group
recorder is available in the TD 303 Chapter 3.3.1), it is possible to have the other sensors in a faster group to give more
frequent update of input parameters.

3.5.8 Input Parameter Conductivity

Input Parameter Conductivity

Property Walue
@ Conductivity Sensor Id [Cu:rm:Iu|:.'ti1urit',,-r Sensor #3001 |T|
®© Conductivity Parameter Id [Cnnductivitv{msfcm] v]

Figure 3-23: External conductivity sensor parameter input

Figure 3-23 gives an example of a conductivity sensor connected to the same Datalogger as the DCPS. The
Conductivity sensor is selected as Conductivity Sensor Id and the Conductivity(mS/cm) is selected as Conductivity
Parameter Id..

When the DCPS receives input from these three sensors via the Datalogger, it is able to calculate the correct salinity,
depth and sound speed. These values are used for correct positioning of cells and the correct conversion from Doppler
shift to current speeds.

3.5.9 Input Parameter Heading

Input Parameter Heading

Property Value
@ Heading Sensor Id [Nl:rt Selected -
® Heading Farameter Id [Nl:rt Available -
@ Heading Alignment Offset (Deg.M) 0.000

Figure 3-24: External compass sensor input

The sensor can also take an input from an external Compass, like for example the Airmar H2183 Compass. Surface
buoys are often made of steel. The magnetic influence from the buoy can give a big error on the compass heading
measured by the DCPS. A compass mounted on a mast away from the buoy structure is often a better method which
gives a more accurate compass measurement. Select a compass connected to the Logger in the Heading Sensor Id
drop-down menu if available and the heading parameter in Heading Parameter Id. The Heading Alignment Offset
(Deg.M) value can be set to compensate for the misalignment between the compass axes and the axes on the DCPS.

When finished with the configuration, click Next twice and wait for the Datalogger to finish the saving of the new
configuration.
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3.6 System Configuration

x | Select System Configuration
under Device Configuration (refer
Figure 3-9). The different sensors

Control Panel - Profiler USE -

*ﬁ’ Device Configuration

System Configuration connected to the same Datalogger
@ The parameters in_the System_Confi_guration category are set by the user, based on how W||| ShOW up as Selectable |tems’
the system is configured, and in which context it will be used. .
Refer Figure 3-25.

4 Device Nodes

I. Real-Time Server
V Prod No: RTS100 (Ver. Q) .
| Serial No: 0 Double-click on the DCPS to start
4 Sensors t
Wave And Tide Sensor £241 DCPS £13 Conﬂgure
/E:,I Prod Mo: 5218 (Ver. 11) === 0-0d No: 5400 (Wer. 21)
Serial No: 241 == cerial No: 13

® Conductivity Sensor #3001 = Temperature Sensor#373
e £ Prod No: 4419 (Ver. 10) Prod No: 4060 (Ver. 6)
@ serial No: 3001 Serial No: 373

| Run Wizard... || Configure Selected... |0 Close

Ready

Figure 3-25: System configuration
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System Configuration

DCPS #43

Doppler Current Profiler Sensor (5400, Version 47)

Serial No: 43

e
e o

Orientation

m

Property Value
® Enable Tilt Compensation
@ Enable Fixed Heading &
@ Fixed Heading (Deg.M) 0
@ Enable Upside Down ]
Wave Measurement
Property Value
@© Enable Wave Measurement [}
@ Wave Integration Time [30 min -
@ Wave Sampling Frequency [2 Hz -
@ Significant Wave Height Unit [Metric: [m] -
Current Profile Measurement
Property Value
® Bandwidth [Narrowband |v|
@ Enable Ambiguity Lock =
@ Ping Number [300 |v|
@ Enable Burst Mode ]

»

m

m

L |

@ | Burst Period Placement [Em:l COf Interval |v|
Surface
Property Value
@ Enable Surface Cell 0
@ | Surface Cell Size [l.Um |v|
Column 1
Property Value
@ C1 Enable Surface Reference
© C1 Cell Size [Z.Um -
@ C1 Distance First Cell Center [B.Um 7
© C1 Number Of Cells [20 ~
@ C1 Cell Center Spacing [l.Um 7
Column 2
Property Value
@ CZ Enable Column =
@ 2 Enable Surface Reference ]
© C2 Cell Size [1.0m -
@| C2 Distance First Cell Cente ’3.Um >
© C2 Number Of C 50 -
@ C2 Cell Center Spacing ’U.Zm -
Column 3
Property Value
@ C3 Enable Column (&
@ C3 Enable Surface Reference
© C3 Cell Size [t.om -
@ C3 Distance First Cell Cente ’3.Um -
@ C3 Number Of Cells [3 7
@ C3 Cell Center Spacing llﬂ.ﬂm -
Column 4
Property Value
@ Enable Current From Wawve Fings

Figure 3-26: Sensor Configuration part 1
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System Configuration is separated in 14
groups. The settings in these groups are
mainly used to configure the sensor and
control the output/ storage of data.

Refer chapter 1.7.3 for more information on
the properties in System Configuration.

If you change mode you might need to go
back to the Recorder panel and Refresh
Status and or Stop Recorder before you

can continue to configure.

Some of the settings are only available if
Acoustic Wave is enabled. The Acoustic
wave module is a licensed option. Older
units and units without Acoustic wave can
also be upgraded, either by user or at the

factory

The Mode setting will also influence some of
the alternatives in the rest of the session.

For more information on each property see

chapter 3.6.7 to 3.6.14.
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Output/Storage - Wave Parameters

Property value
@ Wave Mean Direction Qutput [Off -
@ Wave Mean Period Tmi2 Output [Off A
@ Wave Energy Period Tm-10 Qutput |0ff -
@ Energy Spectrum Output [Of'f r
@ Directional Spectrum Cutput [Off -
@ Principal Dir Spectrum Cutput [Off X
@ Orbital Ratio Spectrum Output lOf‘f -
© Fourier Coeff Spectrum Output |0ff >
@ Wave Quality Output [Oﬁ >
@ Wave Depth Cell Qutput [Storags A
Output/Storage - Profile Parameters
Property Value
© select Profile Parameters |USEF Specified !'|
@ Enable 4-Beam Auto Replacement Ll
User Specified - Profile Parameters
Property Value
0- NE Speed Cutput [O‘ff T
@ 3-Beam Combination Output [Of‘f -
@ AutoBeam Qutput [O‘Ff -
@ AutoBeam Speed Type [Polar v
@ vertical Speed Output [OH -
@ Strength Output [Off -
@ Beam Speed Output [Cn‘f -
@ Beam Strength Output [Off -
© 5td Dev Speed Output [Of'f -
@ Std Dev Beam Speed Qutput [Of'f -
@ Cross Difference Output off -
@ Correlation Factor Output Off *
@ Moize Level Output lOf'f -
Output/Storage - Sensor Parameters
Froperty Value
@ Heading Output [Df'f -
© Pitch Roll Output |off -
@ 2bs Tilt Output [off -
@ Max Tilt Output [off -
@ Tilt Direction Qutput [Of'f -
@ Std Dev Heading Cutput [O‘Ff -
© Std Dev Tilt Output [off -
Output/Storage - System Parameters
Property Value
@ Charge Voltage Output IStc-rage *
@ Memory Used Output [Storage -
@ voltage Output ’Sturage *
@ Current Output [Storage >
@ Air Detect Output ’Storage -
Output/Storage - Virtual Sensors
Property walue
.-Speed Of Sound CQutput |St0rage -
@ Depth Output IStorage v
@ salinity Output ’Storage -
@ Density Output ’Stnrage -

[» 4

| <Back

! Next =

Figure 3-27: Sensor Configuration part 2

In the second half of the System
Configuration menu you will find mainly
setting that will control the output

If User Specified is selected under
Output/Storage - Profile Parameters>Select
Profile Parameters then the individual
selection in the next menu User Specified -
Profile Parameters will be valid. For all other
settings in Select Profile Parameters the
selections of parameters in User Specified -
Profile Parameters will be overruled.

NOTE! User Specified - Profile Parameters
are only valid when Select Profile Parameter
is set to User Specified,

The selection for each property in these menus
will also be dependent on the mode setting

For the DCPS connected to a SeaGuardll or
SmartGuard it is possible to select: Off,
Storage or Output+ Storage.

If set to Off, the sensor does not output data. If
set to Storage, the Datalogger only saves the
data to the SD-card (if inserted). If
Output+Storage is selected, the Datalogger
saves the data to the SD-card and includes the
data in the real-time output from the Datalogger
(if real-time output is enabled).

More details on how to enable real-time data
output can be found in the TD 303, manual for
SeaGuardll platform, Chapter 6 and TD 293,
manual for SmartGuard.
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3.6.1 Orientation

Orientation
Property alue
@ Enable Tilt Compensation [+
@ Enable Fixed Heading [l
@ Fixed Heading (Deg.M)
@ Enable Upside Down [

Figure 3-28: Orientation

Enable Tilt Compensation is recommended to set active at all time because then the sensor will automatically
compensate for any ilt.

Enable Fixed Heading might be used if there is any magnetic disturbance that might interfere with a compass heading
and the instrument has a fix position. Then Fixed Heading (Deg.M) can be used to set the offset between the Sensor
North direction and the Magnetic North.

The upside down orientation setting should always be set the same way as the intended use; if the sensor is intended to
be deployed upward looking, do not tick the “Enable Upside Down’. If the sensor is intended to be deployed downward
looking, tick the “Enable Upside Down’.

However, the sensor will work even if the orientation setting is defined as the opposite of the used direction; it is able to
sense the orientation itself and corrects the calculated current directions, heading etc. accordingly. NB! The surface
cell and surface reference of columns does not work if the sensor is orientated upside down while running
(forced to be sensor referenced instead). A status flag in the record status output parameter is also set to indicate
that the sensor has been used in the opposite direction to the configured direction.

3.6.2 Wave Measurement

Wawve Measurement
Property Value
@ Enable Wave Measurement [l
@ Wave Integration Time lSEI min -
@| Wave Sampling Frequency |2 Hz b4
@ Significant Wave Height Unit IM&tric [m] -

Figure 3-29: Wave Measurement

This menu is only available if Acoustic wave license is enabled. If not available ask factory for upgrade possibilities.

Enable Wave Measurement must be selected to measure acoustic wave
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Wave Integration Time is the integration time used to calculate waves. Number of samples divided by Wave Sampling
Frequency gives the minimum Wave Integration Time.

Wave Sampling Frequency is the ping frequency during wave measurement. Available settings are 2Hz or 4Hz.

Significant Wave Height Unit is the unit used for Significant wave height, Alternative is Metric (m) or Imperial (ft)

3.6.3 Current Profile Measurement

Current Profile Measurement
Property alue
@ Bandwidth INaerwband |V|
@ Enable Ambiguity Lock [l
@ Ping Mumber ISUD |v|
@ Enable Burst Mode [
@ Burst Period Placement IErn:I of Interval |v|

Figure 3-30: Current Profile Measurement

The sensor can select between two Bandwidths, either Narrowband or Broadband to find the Doppler shift (and
calculate the current parameters); see the DCPS Primer TD 310 for more details.
The two methods have their own advantages:

- Broadband gives a lower single ping standard deviation which requires fewer ping (lower energy usage) to get
a good measurement result. The disadvantage in Broadband is ambiguity. If the sensor is fixed, for example
when deployed in a bottom frame, the ambiguity is not a problem (ambiguity lock disabled). If it is moving and
the user knows that the current speeds are always below 1 m/s, enable the ambiguity lock.

- If the sensor is moving (as under a buoy for example) and the current speeds are higher than 1m/s, it is
recommended to use Narrowband. Though Narrowband is more power consuming than Broadband, the
reached measuring range is slightly longer than in Broadband mode.

Enable Ambiguity Lock is only used with Broadband. In Broadband the output of the correlation process is a phase
value. When the Doppler shift is zero then the phase is also zero. When the Doppler shifts increase, so will the phase. A
Doppler shift of approximately 1.25 m/s along the beam corresponds to a phase equal to 360 (360 = 0) which is exactly
the same as for zero Doppler shift. For this reason the cross correlation process is not able to distinguish a Doppler shift
of 1.5 from a Doppler shift of zero. In fact any Doppler shift outside the 1.25m/s range will be wrongly detected to be
within the range 0 — 1.25 m/s. This is called ambiguity and could hamper the correct operation of the instrument if not
corrected for. If ambiguity lock is enabled the result will stay in the first loop also between 0 and 1.25 m/s so if you know
the current will be below 1.25 m/s you can use Ambiguity Lock and avoid any error caused by ambiguity,

In case the ambiguity lock is not selected, several stages of ambiguity solving methods are automatically implemented
in the DCPS in order to achieve a non-ambiguous solution.

Ping Number is the number of ping transmitted during one recording interval. One ping is a transmitted pulse from all
transducers. These four pulses are sent out simultaneously in four directions.

AANDERAA

a xylem brand



July 2019 - TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor Page 79

Enable Burst Mode. The sensor can run in burst mode or spread mode. When burst mode is enabled the sensor
performs all ping measurements at the beginning or end of the recording interval, dependent on the Burst Period
Placement setting. This can be set to either Start Of Interval or End Of Interval. If it is disabled the ping measurements
are evenly spread out during the recording interval. The instrument activates sleep mode between each measurement,
which reduces the power consumption. Power consumption in spread and burst mode is about the same. Refer Figure
3-30.

Recording Interval

===

Burst Mode — End Of Interval

I

Figure 3-31: Spread mode and burst mode ping distribution during the recording interval

:
i
:
i
£
%
iE Spread Mode
%
|
|
:
H
| Burst Mode — Start Of Interval

3.6.4 Surface

Surface
Property Value
@ Enable Surface Cell [}
@ Surface Cell Size [l.Um |"|

Figure 3-32: Surface

Enable Surface Cell will set a cell in the surface layer. The data is set as not valid if the sensor is placed upside down
with the surface cell enabled. Surface Cell Size or the measurement “window” is centred on the surface. At the surface,
the impedance difference between the water and air creates an almost perfect reflector, and the acoustic signal is
reflected by the surface. Regardless of the cell size used to process the surface cell, this cell will be dominated by the
infinitesimal thin layer between water and air. Although the surface cell is infinitesimal small, the cell size used to
process the data must be sufficiently large to capture the boundary between air/water defining the surface cell.

The surface cell will reflect the speed of the “boundary condition”. Wind will generate capillary waves, and rapidly
accelerate the surface boundary. For this reason there will be a strong correlation between wind speed/surface
boundary speed and wind direction / surface boundary direction.

NB! Do not use Surface Cell or Surface Reference together with Upside Down enabled, refer chapter 3.6.1.

The surface reference is ignored if the sensor is upside down while it is running (columns forced to be sensor referred).

If instrument is oriented Upside Down the surface cell is ignored and the data is set as non-valid.
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3.6.5 Column 1

Column 1
Property Walue
@ C1 Enable Surface Reference o
@ C1 Cell Size |2.0m v
@ C1 Distance First Cell Center |3.Eln'| -
© C1 Number Of Cells |20 v
@ C1 Cell Center Spacing |1.Dn‘| -

Figure 3-33: Column 1

The sensor does not have any depth measurement itself. Be aware that you have to set correct fixed settings under
Deployment settings if you want to use the Surface Cell or Surface Reference of columns. It is possible to update these
fixed settings while the sensor is running (not possible through Real-Time Collector without stopping and starting the
sensor again). NOTE: this functionality is especially interesting when the deployment location shows some sea level
variations as the tide. In this case the column will follow the surface variation but this is dependent on the input of
pressure value. If you are using a surface referred column with fixed settings, the results will not reflect the water level
changes.

In AiCaP mode when connected to a SmartGuard or SeaGuardll, the sensor can receive input from other sensors
connected to the same Datalogger. See Chapter 5.4 for more details.

Column 1 is always active (not possible to disable). Column 1 can have up to 75 cells. Column 2 can have up to 50
cells and Column 3 can have up to 25 cells (150 cells all together). Columns 2 and 3 have to be enabled to be used.

C1 Enable Surface Reference: If set the cells will be referenced to the surface. The surface placement is measured by
a pressure sensor prior to start of each recording interval. If not enabled the cells will be referenced to the transducers
and located at certain distance from the transducer head.

C1 Cell Size: Whether the instrument is configured in broadband or narrowband, the user needs to configure the cell
size (from 0.5 to 5m). The cell could be defined as the volume of water in which the instrument is performing the
measurement. By defining the cell size, the number of cells, the cell centre spacing and knowing the speed of sound,
the instrument determines the time frame when the reflected signal from the corresponding cell will be received.

C1 Distance First Cell Center: available range 1.5 to 70 meter. This will depend on the C1 Enable Surface Reference
setting. If surface referenced it will be the distance from surface to centre of first cell. The minimum recommended
distance will be the illegible zone, area not measured because of disturbance from side lobes, plus half the cell size. As
a thumb of rules the illegible zone where signal is disturbed by side lobes is 10% of the deployment depth due to shorter
distance to surface for the side lobs pointing upwards compared to the main lobs and the high reflection from the
surface layer. The minimum distance to first cell centre should therefore be 10% of deployment depth plus half the cell
size. If instrument referenced the minimum distance to first cell should be 1 meter blanking zone for 5400 and 2 meter
for 5402 and 5403, plus half the cell size. This blanking zone is due to the fact that the instrument using the same
transducers for transmitting the signal as used for receiving. For more information see Chapter 5 of TD 310 DCPS
Theoretical Primer.
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C1 Number OF Cells: Available from 1 to 75 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent
on the configuration.

C1 Cell Center Spacing is used to either obtain overlap between cells or spacing. If Cell Center Spacing is set to
smaller than cell size the two following cells will overlap each other. This gives you higher resolution for the post
processed data and makes it easier to locate special incidents like thermocline layers etc. If spacing is equal to cell size
then two following cells will be adjacent to each other. If spacing is greater than cell size then there will be space
between two following cells. This is useful if you want to measure only at certain depths for example 5, 15 and 25 meter
from surface. To obtain this then set Enable Surface Reference enable, Cell Size 2 meter, Distance First Cell Center
5 meter, Number Of Cell 3 and Cell Center Spacing 10 meter.

3.6.6 Column 2

Column 2
Froperty alue
@ C2 Enable Column |
@ C2 Enable Surface Reference [
© C2 Cell Size |1.0m -
@ C2 Distance First Cell Center [S.Um -
@ C2 Number Of Cells [EU -
@ C2 Cell Center Spacing [D.Em -

Figure 3-34: Column 2

C2 Enable Column: If you want more columns. The columns can be different, mix of both reference and configuration.
Typical combination is one column covering the whole water column, one surface referenced with high resolution near
surface and one instrument reference near bottom.

C2 Enable Surface Reference: Same as for C1 see chapter 3.6.5
C2 Cell Size: Same as for C1 see chapter 3.6.5
C2 Distance First Cell Center: Same as for C1 see chapter 3.6.5

C2 Number OF Cells: Available from 1 to 50 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent
on the configuration.

C2 Cell Center Spacing: Same as for C1 see chapter 3.6.5
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3.6.7 Column 3

Column 3
Property Value
@ C3 Enable Column [
@| C3 Enable Surface Reference
© C3 Cell Size |1.0m -
@ C3 Distance First Cell Center [S.Dm -
@ C3 Number Of Cells [3 -
@| C3 Cell Center Spacing [1U.Elm -

Figure 3-35: Column 3

C3 Enable Column: Same as for C2 see chapter 3.6.6

C3 Enable Surface Reference: Same as for C1 see chapter 3.6.5
C3 Cell Size: Same as for C1 see chapter 3.6.5

C3 Distance First Cell Center: Same as for C1 see chapter 3.6.5

C3 Number OF Cells: Available from 1 to 25 cells. The instrument can measure multiple cells along the column from
instrument to the maximum range given by the scatter condition, or from surface and down to the instrument dependent
on the configuration.

C3 Cell Center Spacing: Same as for C1 see chapter 3.6.5

3.6.8 Column 4

Column 4
Froperty Value
@ Enable Current From Wave Fings

Figure 3-36: Column 4

Enable Current From Wave Pings. A profiler are normally not able to measure Acoustic Wave and Current
simultaneously because the sensor using the same transducer for both operations. However with the DCPS you might
set the Enable Current From Wave Ping which make it possible to use the data from Wave measurement pings to also
calculate a reduced column with current. This is presented in Column 4 when enabled. This column is limited to only
measure in 3 different cells and these cells are controlled by the setting under User Maintenance and Wave
Measurement, refer chapter 3.7.5.
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3.6.9 Output/Storage Wave Parameters

Output/Storage - Wave Parameters The Wave output parameters
Property Value can be gontrollled by the user.
® Wave Mean Dirediion Output (ot = Alternative options for each
@ Wave Mean Period Tm02 Qutput [D[‘F - parameter are Oﬁ’ Storage or
3 Output+Storage where Off
@ Wave Energy Period Tm-10 Output [DF’F - .
o o (off means the parameter is not
o s calculated. Storage means
o bl Lt e ot Z that the parameter is only
@ Principal Dir Spectrum Output [D‘H.: S Stored on the SD_Card and
@ Orbital Ratio Spectrum Oufput [DFF - Output+ Storage means the
@ Fourier Coeff Spectrum Output [DEF b parameter will be transmitted
® Wave Quality Output |off - on the Real-Time output in
© Wave Depth Cell Qutput |storage = addition to storage on the SD-
card.

Figure 3-37: Output/Storage - Wave Parameters

Significant Wave Height Hmo and Significant Wave Height Hysz is always both output and stored while the other
parameters can be selected as desired by the operator, The following parameters are available for selection. See
chapter 8.3 for a description of each parameter calculation.

Wave Mean Direction Output
Wave Mean Period Tmo2 Output
Wave Energy Period Tm.10 Output
Energy Spectrum Output
Directional Spectrum Output
Principal Dir Spectrum Output
Orbital Ratio Spectrum Output
Fourier Coeff Spectrum Output

Wave Depth Cell Output
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3.6.10 Output/Storage Profile Parameters

Output/Storage - Profile Parameters

Froperty Yalue
@ Select Profile Parameters [User Specified |v|
@ Enable 4-Beam Auto Replacement [

Figure 3-38: Output/Storage - Profile Parameters

While configuring the sensor, it is possible to define which parameters should be calculated and sent from the sensor.

Select Profile Parameters gives the user the choice to either select one of the predefined groups of Profile Parameter
or you might select your own selection in User Specified - Profile Parameters refer chapter 3.6.11, by selecting User
Specified. The sensor always outputs the Cell State1 and Cell Stat 2, Horizontal Speed and Direction for all the cells
(not possible to disable). Available settings for Select Profile Parameters are:

e Simple Output

e Basic Output

e Basic + Beam Output

e Basic + 3-Beam Output

e Basic + Beam + 3-Beam Output
e Full Output

e User Specified

Refer Table 3-1 for parameters included in each group.
Refer to Table 1-5 for definition of the parameters.
NOTE: Enabling more data also means larger data messages and more time to transfer data.

All profile parameters are an average of each ping data from the last measurement interval.

Enable 4-Beam Auto Replacement. If selected all 4-beam parameters will automatically be replaced with the best 3-
beam solution if a disturbance is detected in one of the beam.

AANDERAA

a xylem brand



July 2019 — TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor Page 85
Table 3-1: Profile Parameter additional parameters for each group
Basic +
Basic + | Basic+ | Beam+
Simple | Basic | Beam 3-Beam | 3-Beam | Full
Output | Output | Output | Output | Output | Output
Profile parameter Parameter name
Cell State 1
Cell State 2
Horizontal Speed
Direction
North Speed
NE Speed Output East Speed
Vertical Speed Output | Vertical Speed
Std Dev Speed Output | SP Stdev Horizontal
Strength Output Strength
Cross Difference Cross Difference
Output
Beam1 Speed
Beam2 Speed
Beam Speed Output Beam3 Speed
Beam4 Speed
Beam1 Strength
Beam2 Strength
Beam Strength Output Beam3 Strength
Beam4 Strength
Beam1 Stdev
Std Dev Beam Speed | Beam2 Stdev
Output Beam3 Stdev
Beam4 Stdev

Correlation Factor
Output

Beam1 Correlation Factor

Beam2 Correlation Factor

Beam3 Correlation Factor

Beam4 Correlation Factor

3-Beam Combination
Output

SP Stdev Beam123

SP Stdev Beam124

SP Stdev Beam134

SP Stdev Beam234

North Beam123

North Beam124

North Beam134

North Beam234

East Beam123

East Beam124

East Beam134

East Beam234
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Figure 3-39: User Specified - Profile Parameters

Continue.. Basic +
Basic + | Basic + | Beam +
Simple | Basic | Beam | 3-Beam | 3-Beam | Full
Output | Output | Output | Output | Output | Output
Vertical Beam123 X X X
3-Beam Combination Vertical Beam124 X X X
Output (continue) Vertical Beam134 X X X
Vertical Beam234 X X X
SP Stdev AutoBeam X
Horizontal Speed X
AutoBeam
AutoBeam Output Direction AutoBeam X
North AutoBeam X
East AutoBeam X
Vertical AutoBeam X
Point Parameters
Noise Peak Level B1 X
Noise Peak Level B2 X
Noise Peak Level B3 X
, Noise Peak Level B4 X
Noise Level Output Noise Average Level B1 X
Noise Average Level B2 X
Noise Average Level B3 X
Noise Average Level B4 X
3.6.11 User Specified — Profile Parameters
User Specified - Profile Parameters User Spec:fled Profile
T m— Parameters gettingg, are setting
= (o - that only are in use if User
p p
@ 3-Beam Combination Qutput [fo - Spec:fled IS. selected under
P ——— (o = Select Profl[e Parameters. For
all other settings the group
B enbea pec e [Polar z content displayed in Table 3-1
A el s Ontpt |oft = will overrule the selection and all
@ Strength Output [DFF - are stored..
@ Beam Speed Cutput [DFF -
© Beam Strength Output |off - In AiCaP mode the alternatives
® Std Dev Speed Output [DFF - are Off, Storage or Output +
© Std Dev Beam Speed Output [fo - Storage
@ Cross Difference Qutput Off
@ Correlation Factor Output Off
@ Noise Level Qutput [DFF -
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NE Speed Output outputs the calculated values for North Speed and East Speed where speed in north and east
direction gives a positive value and speed in South and West direction gives a negative value.

3-Beam Combination Output outputs the four 3-Beam solutions, Beam 123, Beam 134, Beam 124 and Beam 234 for
each of the four parameters, SP Stdev Beam (Single Ping Standard Deviation Beam), North Beam, East Beam and
Vertical Beam. These information is useful if there are an obstruction in one of the beams but also important as quality
control to decide that there are now disturbance in one or more beams.

AutoBeam Output outputs SP Stdev AutoBeam (Single Ping Standard Deviation AutoBeam), Horizontal Speed,
Direction, North, East and Vertical Speed which for each parameter is the automatically selected best combination of
either one of the 3-beam solutions or the 4-beam solution. If all five solutions is identical or close to identical the sensor
will always select the 4-beam solutions because this has more pings and therefore better standard deviation.

AutoBeam Speed Type. If AutoBeam Output is selected then AutoBeam Speed Type will set the output type for
these parameters. Alternative type is Rectangular, Polar or Rectangular + Polar.

Vertical Speed Output outputs the measured Vertical Speed based on the four beams. Alternatively 3 beams if
Enable 4-Beam Auto Replacement is selected

Strength Output outputs an average of signal strength from the four transducers. Alternatively 3 transducers if Enable
4-Beam Auto Replacement is selected

Beam Speed Output outputs the individual speed measurements from each of the four beams
Beam Strength Output outputs the individual signal strength from each of the four beams.

Std Dev Speed Output outputs a calculated SP Stdev Horizontal (Single Ping Standard Deviation Horizontal Speed)
based on measurements from the four beams. Alternatively three beams if Enable 4-Beam Auto Replacement is
selected.

Std Dev Beam Speed Output outputs individual standard deviation for each beam.

Cross Difference Output outputs the Cross Difference which is the difference in Doppler shift from transducers on the
same axis, for each depth the speed in beam 1 - speed beam 3 + speed beam 2 — speed beam 4 should be close to 0.

Correlation Factor Output outputs the correlation factor for each beam. The result should be close to 0.5. Only for use
in Broadband mode.

Noise Level Output outputs the Noise Peak Level and Noise Average Level for each of the four transducers. The
noise level is a measurement done before the ping measurement where the sensor is only listening to the signal
received by the transducers. Noise Peak Level outputs the highest signal level detected and this gives a good
indication on nearby noise sources in the water (other current meters, echo sounders etc.)
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3.6.12 Output/Storage - Sensor Parameters

Output/Storage - Sensor Parameters

Property Value In this section sensor
© Heading Output |off - parameters related to the
@ Pitch Roll Output |off - compassttilt meqsurement
© Abs Tilt Output (o . are enabled or disabled.
@ Max Tilt Qutput |off -
® Tilt Direction Output |off - Alternatively settings are
@ 5td Dev Heading Output lDf-F - either Off, StOfage or
@ Std Dev Tilt Cutput |off - Output+Storage

Figure 3-40: Output/Storage - Sensor Parameters

A compassttilt measurement is taken for each ping measurement (current speed measurement).One ping consists of
one ping from each transducer. The given value is an average of all single measurements from the last measurement
interval.

The Heading is the angle in degrees between transducer 1 and magnetic north. Turning the sensor clockwise gives an
increasing angle. When looking at the sensor from the label side, transducer 1 is the transducer back to the left (refer to
Chapter 9.1). When looking at the sensor from the label side with the sensor upside down, transducer 1 is the
transducer back to the right.

The tilt is converted to rotational angles, Pitch and Roll. The rotational angles are used internally when calculating
correct heading from the 3D magnetic field vector and correct current speed components from the acoustic beam
vectors in each cell. The Pitch and Roll output is an average from all measurements in the last measurement interval.

The Heading Output is the average compass reading referenced to north during one measurement interval.
Pitch Roll Outputs individually outputs Pitch and Roll as an average for one measurement interval.

Abs Tilt Output (Absolute tilt) is the tilt between the horizontal plane and the sensor’s plane. When upside down, the
Abs tilt is varying around 180 degree. This is different from the Aanderaa RDCP (previous profiler generation). The new
profiler is able to sense if it is upside down or not, and the absolute tilt indicates the actual direction of the sensor when
it is running.

Max Tilt Output (Maximum tilt is the maximum tilt in any direction measured by the sensor during one measurement
interval.

Tilt Direction Output is the average of all tilt direction measurement during one measurement interval.

Std Dev Heading Output (Standard Deviation Heading Output). The sensor does one heading measurement for each
ping. This is the standard deviation of all the heading measurements during a recording interval.

Std Dev Tilt Output (Standard Deviation Tilt Output). The sensor does one tilt measurement for each ping. This is the
standard deviation of all the absolute tilt measurements during a recording interval.

AANDERAA

a xylem brand



July 2019 - TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor Page 89

3.6.13 Output/Storage System Parameters

Output/Storage - System Parameters The sensor can also OUtPUt

— e different system parameters

like voltage, current draw while

@ Charge Voltage Output lSturage - awake. and Voltage to the

5 Heraony Ut Oubpt |Storage z acoustic transmitter circuits etc.

S} Molidge Oufput |storage = that could be necessary during
@ Current Quiput |Stcbrage - the QA&QC Of data_

@ Air Detect Output lSturage -

Figure 3-41: Output/Storage - System Parameters

Charge Voltage Output is the charge voltage to the acoustic Tx circuits. Important information to see if there is
something wrong with the charge electronics or the transducers. Used for troubleshooting.

Memory Used Output gives a number for the used heap memory. Used for troubleshooting.

Voltage Output gives the measured input voltage internally in the sensor. This is a way to see if the input supply
voltage starts dropping and also used to check power consumption. Value is dependent on type of battery or if external
power is used.

Current Output is the measured input current to the sensor. This can indicate if something is wrong in the internal
electronics if it suddenly starts to rise

Air Detect Output is the value measured by the air detects circuit. This is a circuit which detects if the sensor is in air or
water

3.6.14 Output/Storage Virtual Sensor

Output/Storage - Virtual Sensors The sensor can also calculate some

Property Value virtual parameters. These are more

® Speed Of Sound Output [off - interesting when the sensor is used

® Depth Output |off = on a Datalogger where the sensor

© Salinity Qutput |off = can receive external sensor input via
@ Density Output ’D{-f = the Datalogger.

Figure 3-42: Output/Storage - Virtual Sensor

Speed Of Sound Output is the fixed Sound Of Speed setting or calculated from available inputs.
Depth Output is the calculated depth based on fixed settings or calculated from available inputs.
Salinity Output is the calculated salinity based on fixed settings or calculated from available inputs.

Density Output is the calculated density based on fixed settings or calculated from available inputs.
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3.7 User Maintenance
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-
User Maintenance

DCPS #43
Doppler Current Profiler Sensor (5400, Version 47) =)
Serial No: 43 —
-
Mandatory i
Property Value
@ Node Description DCPS #43
Site Info
Property Walue =
@ Owner
Serial Port
Property Walue
© Interface RS232 v
Licensed Options
Property Walue
@ Acoustic Wave Product Number 5759
@ Acoustic Wave Option Key -1666012583;100375973;-242...
Wawve Measurement -
Property Value
@ Select Active Wawve Cell [Cell 1 |v|
@ Enable Fixed Wave Cell Depth
@ Wawve Cell Center Depth [E.Elm |v|
Profiler Dependencies I
Property Walue
@ Enable Max Tilt Ping Discard
@ Max Tilt Limit Ping Discard (Deqg) 60.00
@ Distance Pressure To Center TRD (m) [0.13? |"| | &
< Back Next = Cancel

Figure 3-43: User Maintenance

Under User Maintenance, you find
properties that are password
protected and are set/ altered by a
trained user. It is not recommended
to change properties unless
instructed. To access these, check
the “Include User Maintenance”
box in the device configuration
before clicking on the “Get Current
Configuration...” button. The
password is: 1000. The user
maintenance settings are
accessible by clicking the “Edit...”
button under User Maintenance
(refer to Figure 3-7).
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3.7.1 Mandatory

Mandatory
Froperty Walue
@ Node Description DCFS £43

Figure 3-44: Mandatory

Node Description. All sensors are given a Node Description text like DCPS #xxx (xxx is the serial number of the
sensor). The user can modify this node description text if required. Be aware that the node description changes to
*Corrupt Configuration if it has lost the configuration in flash. Contact the factory if this happens. The configuration is
saved in two sectors in flash memory. A flash sector can be corrupted if the power is lost during the saving of new
configuration. The double flash sector saving ensures that it does not lose the configuration. If one of the sectors is
corrupted, the other sector is used and also saved to the corrupt sector.

3.7.2 Site Info

Site Info

Property Yalue
@ Owner

Figure 3-45: Site Info

Owner is only used for information and will be a part of the Meta data from the sensor. Not used in any calculations.

3.7.3 Serial Port

Serial Port
Property Walue
© Interface RS232 |

Figure 3-46: Serial Port

Interface is the interface between sensor and PC used for configuration. The AiCaP version 5400, 5402 and 5403 are
using RS-232
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3.7.4 Licensed Options

Licensed Options

Property Yalue
@ | Acoustic Wave Product Number 5759
@ Acoustic Wave Option Key -1666012583;100375973;-242...

Figure 3-47: Licensed Options

Acoustic Wave Product Number is only for factory use. Default value is The Acoustic Wave product number 5759.

Acoustic Wave Option Key is used to enable the wave software. If Acoustic wave is ordered a license key with 8
unique numbers are delivered. A License key is generated using product number and serial number and cannot be used
on other instruments.

3.7.5 Wave Measurement

Wawve Measurement

Froperty Yalue
@ Select Active Wave Cell [CE” 1 |v|
@ Enable Fixed Wawve Cell Depth
@ Wave Cell Center Depth [E.Um |v|

Figure 3-48: Wave Measurement

Select Active Wave Cell. Default setting is Cell 1 the one closest to the surface but you can also select Cell 2 or Cell 3.
Each cell is 2 meter cell size and no overlap,

Enable Fixed Wave Cell Depth. If enabled the Wave Cell Center Depth setting will be used to set the distance from
surface to first cell, If not set the distance will be dynamic and based on depth and wave condition

Wave Cell Center Depth is the distance from surface to first cell center in meter.
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3.7.6 Profiler Dependencies

Profiler Dependencies

Property alue
@ Enable Max Tilt Ping Discard
@ Max Tilt Limit Ping Discard (Deg) &0.00
@ Distance Pressure To Center TRD (m) [0.18? |v|

Figure 3-49: Profiler Dependencies

Enable Max Tilt Ping Discard if this setting is enabled then if tilt exceeds the Max Tilt Limit Ping Discard (Deg) value
the ping will not be used. This is used to avoid bad data from ping when the sensor is tilting too much.

Max Tilt Limit Ping Discard (Deg) is the value used to discard ping if Enable Max Tilt Ping Discard is enabled.
Default value is 60 degrees.

Distance Pressure To Center TRD (m) is used to set the distance from pressure sensor inlet port (the reference level
for the pressure sensor) to the centre of the DCPS transducers. Default value is 0.187 meter which is the distance when
pressure sensor is mounted on the top-end plate underneath the DCPS.

3.8 Sensor software versions for use together with SeaGuardll / SmartGuard

Sensors with software versions lower than 8.2.4 should be upgraded to newer version. Newer software versions with
stand-alone capabilities can also be used on sensors which are meant for use on SeaGuardIl/ SmartGuard. This means
that sensors with software versions from 8.1.25 can be used both on an Aanderaa Datalogger and as a stand-alone
sensor.

Newer sensors are delivered with software version which supports both stand-alone (AADI Real-Time protocol and
Smart Sensor Terminal protocol) and Datalogger use (AiCaP protocol on SeaGuardll and SmartGuard).

Sensors with software version 20.4.26 or higher has built-in wave functionality
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CHAPTER 4 Logging data via AADI Real-Time Collector

4.1 Logging data on PC

The Real-Time Collector can save the incoming data to file, either to a txt-file or to xml-files.

4.1.1 Enabling file output

d AADIReal-Time Collector

File Tools Debug Help

Connection Port Status DCPS
ZPulse DCS caomt Connection Details Statistics
RCM Blue comt Port Status Closed Recordsreceived 1514
bCes — Connection Status  Not connected Records lost [l
Profiler comL Name comt Bytesreceived  45.82 MB
Profiler USB use Baud Rate 115200 Bytes sent 16.53 KB
DCPSS8600 comt Data Format AADI Real Time Reset
SmartGuard use Connected Clients 0
Device Information Data Visualization
D —
Description = ‘ //{; “
Notifications
There are no unread device notifications. view All...
Open Port Settings... ! | connection Logs... | | Control Pane
New. Remove

Figure 4-1: AADI Real-Time Collector start up menu

FTP Server: Stopped

If your connection is open (port
open, status green in the AADI Real
Time Collector main menu close the
port first to be able to change the file
output settings. Click on the
connection you are using. Then click
on the “Settings...” button, as
shown in Figure 4-1.
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-
Connection Settings

Connection Name

Data Format

Connection Name |DCPS|

| ® AADIReal-Time Format

Port Settings

Legacy AADI & Custom Data Formats

System Information

Choose j I-;ga:j-_.—‘j—‘ ADI data f-:urlma_t ora
B i deined det et Tos o
Port Name CoM1 [+] AADI Datalogger 363 4/3660/3860 =
Baud Rate 115200 IZ| Configure

Connect automatically on application startup

Advanced Settings

Location

Advanced Settings...

Geographical Position

Cwner

|
|
Wertical Position |
|
|

Reference

Figure 4-2: Connection settings menu

Serial Port
General
Connection

File Output
SocketDistribution
Logs

Debug

Data Auto Recaover

-
Advanced Connection Settings

4| Collect data to file

File Format TXT |Z|

Base directary C:\Users\targeir.WORLD'\DDcuments\A| | |

The datafiles are automatically placedin a subdirectory
with the same name as the connection.

Start a new file after 12 midnight each day

Continuously store the last message in a single file

Directory C:\Users\torgeir. WORLD\Documentsha

Filename DCPS.xml

Add reference to XSLT stylesheet

Path | |

The path can be relative, absolute or a URL

| Default... || oK || Cancel | Apply

Figure 4-3: Advanced connection settings / File Output
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Then click on the “Advanced
Settings...” button in the
Connection Settings window;
refer Figure 4-2

Choose File Output from the list
on the left side. Check the
“Collect data to file” box to
enable file output. Select a file
format either XML or TXT and
choose a base directory where
you want the file to be saved.

Alternatively you may select
“Continuously store the last
message in a single file”.

Click “OK” in the Advanced
Connection Settings window,
and “OK” in the Connection
Settings window
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4.1.2 Starting the sensor and logging to file

Figure 4-4: AADI Real-Time Collector start up menu

FAAADI Real-Time Collector = =
File Tools Debug Help
Connection Port Status DCPS
ZPulse DCS comL Connection Detsils Statistics
RCM Blue comL Port Status Open Records received 1514
(1]

=g ek Connection Status  Connected Records lost 0
Prafiler com1 Mame COM1 Bytes received 205 bytes
Prafiler USB uss Baud Rate 115200 Bytes sent 28 bytes
DCPS9800 comt Data Format AADI Real Time Reset
SmartGuard use Connected Clients 0

Device Information Data Visualization

jin] 5400-13 .

Description  Doppler Current Profil = ‘ //;4 g

More info... Advanced... -

Notifications

There are no unread device notifications. Y —T—

glose Port Settings... Connection Logs... | | Control Panel...

New... Remaove
FTP Server: Stopped

-
Control Panel - DCPS

B8 Recorder Panel 'ﬁ’ Device Configuration  Debug

Recorder Status

o

Stopped

Start Options

Refresh Status

® Start Now
StartDeloyed ] | :
Timing

@ FixedInterval

S 30 sec
B 1 min
2 min

StartRecorder ||3 min Her
5 min
& min
10 min
15 min
20 min
30 min
1 hour
2 hour

Ready

4| Flash recorder node if timing settings are changed

Figure 4-5: Recorder panel
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Click on the connection and “Open
Port’. The Status turns green
when the port is opened and
connected.

Click on the “Control Panel...”
button in the lower right corner.

Select the interval duration and
click the “Start Recorder’ button.
The shortest interval available
depends on the sensor
configuration. More cells give
longer ping processing time and a
higher minimum available
recording interval.

Data will start logging in the defined directory. If it is a txt-file, the easiest way to view it is in Excel. Figure 4-6 gives an

example of obtained data file. The different parameters are organized in columns.

AANDERAA

a xylem brand



July 2019 - TD 304 OPERATING MANUAL - Doppler Current Profiler Sensor Page 97
A B C D £ F G H I J K
1 |Description I;Doppler Current Profiler Sensor
2 Product Name  Doppler Current Profiler Sensor
3 Product Number 5400
4 Serial Number 13
5 Device lD 5400-13
6 SessionID 5400-13-8.1.38-0-54
7 |Location
& Geographic Posit 60.323605,5.37225
9 Vertical Position
10 Owner Aanderaa
11 Reference
12
13
14 Doppler Current Profiler Sensor
15
16
17
18 Record Time Record Number Sensor Status Heading [Deg.M] Status Std Dev Heading Status Pitch [Deg] Status Roll [Deg] Status
19 | 11.12.2015 15:50 1(0) OK 2.89E+02 1.08E+00 7.63E-01 8.67E-03
20 | 11.12.201515:51 2 (0) OK 2.90E+02 8.54E-01 7.45E-01 2.47E-03
21 | 11.12.2015 15:51 3 (0} OK 2.90E+02 9.68E-01 7.67E-01 -5.71E-03
22 | 11.12,2015 15:52 4 (0) OK 2.89E+02 9.11E-01 7.61E-01 -5.52E-03
23 | 11.12.201515:52 5 (0) OK 2.89E+02 8.76E-01 7.76E-01 5.02E-03
24| 11.12.2015 15:53 6 (0) OK 2.83E+02 9.46E-01 7.69E-01 5.51E-03
25 | 11.12.2015 15:53 7 (0) OK 2.89E+02 9.20E-01 7.84E-01 1.76E-02

Figure 4-6: Example of a txt-file obtained from the sensor using RT Collector

4.2 Viewing incoming data in real-time

‘4l Message Log Entry

Timestamp

| 2015-12-16 06:45:54.825

Message Type |Data

| |R_E|:-:|r|:| number 13

Data Message | Message Content

Original Message

= Data Message

#- Device Info

-- Message Info

=- Data Record
Session ID: 5400-13-8.1.38-0-57-3-2
;----Timestamp: 2015-12-16 05:46:54.825
.- Record Number: 18
E} Sensors

[+ Doppler CurrentProfiler Sensar(5400-13)

Figure 4-7: Message Log Entry

When the sensor is running,
the incoming data can be
viewed under “Connection
Logs..." in the main AADI
Real-Time Collector menu
(refer to Figure 4-7 and
Figure 4-8).

Double-click on one of the
Record numbers to look at the
data.

Click on the + signs to open up
and see all the data in the
message.
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Fd Message Log Entry
Timestamp ~ |2015-12-16 06:46:54.825 |
Message Type |Data | |Rec0rd number 18
Data Message | Message Content  Original Message
é--_Sensors
9‘-D0pp\er Current Profiler Sensor(5400-13)
[ SensorInfo
[+ Status
[z Point Parameters
jin] Description Value Range Min Range Max Status
2 Heading 2591.9% Deg.M a 360 QK
£l Std Dev Heading 0.94 Deg.M 0 180 oK
3 Pitch 1.33 Deg -50 S0 [o]4
-4 Roll -0.86 Deg -180 180 [o]4
5 Abs Tilt 1.59 Deg a 180 oK
6 Max Tilt 2.03 Deg 1] 180 [o]4
7 Std Dev Tilt 0.14 Deg a S0 QK
8 Tilt Direction 2596.01 Deg 1] 360 Ok
- 76 Speed Of Sound 1500.00 m/s Ok
72 Depth 49.85 m a 2000 QK
- 75 Salinity 35.00 PSU QK
77 Density 1028.07 kg/m~3 [o]:4
-135 Charge Voltage Wixl 5.01V 0 6 0K
~136 Charge Vaoltage vtx2 4,97V 0 [ 0K
~139 Min InputValtage 378V 0 30 oK
--130 Input Voltage 9.17V a 32 0K
~131 Input Current 27.35 mA [u] 1000 QK
~132 Memory Used 117072 Bytes [u] 589824 QK
- 20 Air Detect 375 LSB a 1023 QK
-13 MNoise Peak Level B1 -3.09 dB -80 0 oK
- 14 Noise Peak Level B2 -1.94 dB -80 0 oK
- 15 Noise Peak Level B3 -4.938 dB -80 0 oK
16 Noise Peak Level B4 -0.79 dB -80 0 oK
-12 Record Status 524798 0K
] Ping Count 150 a 3600 814
(= Profiles
& Profile (200)
é--_Cqumns
Q-Column 1
B Column Info
E-Cells
Index | Cell Status () Horizontal Speed (cm/s) Direction {Deg.M) North Speed (cm/s) | EastSpeed (cm/s) | Vertical Speed (cm/s) SP Stdev Horizon
a a 167.33 337.00 154.02 -65.38 4.28 1.19
1 a 167.33 337.00 154.02 -65.38 4.28 1.1%
2 a 167.33 337.00 154.02 -65.38 4.28 1.1%
3 a 167.33 337.00 154.03 -65.38 4.28 1.1%
4 a 167.33 337.00 154.03 -65.38 4.28 1.1%
5 a 167.33 337.00 154.03 -65.38 4.28 1.1%
] 1] 1687.33 337.00 154.03 -65.38 4.28 1.15%
7 a 167.33 337.00 154.03 -65.38 4.28 1.15
8 a 167.33 337.00 154.03 -65.38 4.29 1.18
g a 167.34 337.00 154.03 -65.38 4.29 1.18
4 [l |
Previous Entry Next Entry Always show last entry

Figure 4-8: Visualization of incoming data from the sensor in real time

Previous records or newer records can be viewed by clicking on Previous Entry button or Next Entry button. An
automatic update to the last data message can be enabled by checking the Always show last entry check box.

The original message content can be seen if clicking on the Original Message tab.
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CHAPTER 5 Stand-alone Sensor configuration using Smart Sensor Terminal

This chapter describes how to communicate with the Doppler Current Profiler sensor using the RS-232/RS-422 Smart
Sensor Terminal protocol.

5.1 Sensor versions and interface

The 5400/5402/5403 sensors can be used on a SeaGuardll and SmartGuard (AiCaP) Dataloggers or connected to a
RS-232 com-port (PC or other devices with RS232 com-port).

The R-version sensor (5400R/5402R/5403R) supports only RS-422. The R-version cannot be used on SeaGuardll or
SmartGuard Dataloggers.

Sensors with RS-422 output must use a cable designed for RS-422 communication when connected to the PC. If your
PC does not support RS-422, you can purchase an expansion card or you can use an RS-232 port using a RS-232/RS-
422 converter.

5.2 RS-422 transmission line explained

RS-422 has differential transmission lines with twisted pairs. The sensor signals are less influenced by external noise
than with RS-232 serial communication, which makes it possible to use longer cables.

RS-422 has one balanced signal pair for the transmitted signal, TxD (also called TxD+ and TxD-) and one balanced
signal pair for the received signal, RxD (also called RxD+ and RxD-).

RxD+ and TxD+ are often named B and called non-inverting input and output, respectively.
RxD- and TxD- are often named A and called inverting input and output, respectively.

The EIA standard uses the notation A and B as described above; many manufacturers of signal converters uses the
opposite naming (A for non-inverting input/output, and B on inverting input/output) which is not correct.

Note! Always ensure which signal is non-inverting and which is inverting.

Figure 5-1 illustrates the balanced signals of a RS-422 line during transmission of a byte. The non-inverting signal is
called TxD+ while the inverting signal is called TxD-.

Mark

TXD +
TXD -

Idle

Figure 5-1: RS-422 transmission of a byte
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5.3 Communication setup

Most terminal programs can be used for Smart Sensor Terminal communication with the sensor when connected to a
PC, e.g. Teraterm.

The following Smart Sensor Terminal setup should be used:
115200 Baud
8 Data bits
1 Stop bit
No Parity
Xon/Xoff Flow Control

IMPORTANT! The terminal program must send a Line Feed after each Carriage Return.

5.4 Sensor startup

When property Enable Text is set to Yes, Startupinfo is displayed at sensor power up or after Reset. Startuplnfo
contains information about Product Number, Serial Number, Mode, Protocol Version and Config Version (Refer to
Figure 5-2).

After the first line it also outputs Initializing... to indicate that it is busy. When it is ready and has started it outputs

File Edit Setup Control Window Help

Ldon 43 Hode  AAOT Snart Sensor Terninal Frotocol R5232 Protocol Yerzion 3 Conf ig Yerzion 49

e Initializing phase can take up to approx. 30s dependent on the configuration of the sensor.

Figure 5-2: Start up info: communication using Tera Term

In order to minimize the current drain the sensor normally enters a power down mode after each sampling; the sensor
can be awake by any characters on the Smart Sensor Terminal input, and will stay awake for a time set by the Comm
TimeOut property after receiving the last character.

If the property Comm TimeOut is set to other than ‘Always On’ the serial interface will not be activated after power-up (or the
Reset command). Any character will activate the serial interface, but a Carriage Return (CR or CR+LF), 7’ or /;’ are often
preferred since these characters do not interfere with the command syntax. The serial interface will then be active until a
period of input inactivity specified by the Comm TimeOut value (10 s, 20 s, 30 s, 1 min, 2 min, 5 min,10 min). The
Communication Sleep Indicator, ‘%’, will be transmitted when the serial communication is deactivated, and the
Communication Ready Indicator, ‘!’ is outputted subsequent to activation (electronics require up to 500ms start up time).
When Comm TimeOut is set to ‘Always On’ the communication (and microprocessor) will be kept active all time.

The Communication Sleep Indicator ‘%’ and the Communication Ready Indicator ‘! are not followed by Carriage
Return and Line Feed.
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Any character will cause the electronics to return to normal operation; when the sensor has responded with the
character ‘I, new commands may be entered.

When communicating with the sensor, you must start by pressing Enter. The sensor will respond in two ways (Comm
TimeOut is 1 minute by default in the following description):

o If the sensor is ready for communication, it will not send any response indicator. The sensor will stay awake and
ready to receive commands for 1 minute (controlled by the Comm TimeOut) since the last command.

o If the sensor is in sleep mode and not ready for communication, the sensor will send a ‘communication ready’
indicator (!) when awakened (within 500ms). The sensor will then be ready for communication.

The ‘Communication Sleep Indicator ‘%’ and the ‘Communication Ready’ Indicator ‘!* are not followed by Carriage
Return and Line Feed.

5.5 Description of protocol

All inputs to the sensor are given as commands with the following format:
e MainCmd SubCmd or MainCmd Property(Value, ..., Value)

Description of ASCII coded communication rules:

e The main command, MainCmd, is followed by an optional subcommand (SubCmd) or sensor property (Property).
e The MainCmd and the SubCmd/Property must be separated with the space *’ character.

e When entering new settings the Property is followed by a parenthesis containing comma-separated values.

e The command string must be terminated by Carriage Return and Line Feed (ASCII code 13 & 10).

e The command string is not case sensitive (UPPER/lower-case).

e The ENUM property settings are case sensitive. E.g. “Set Mode(AiCaP)’ Here AICAP will result in argument error.

e Avalid command string is acknowledged with the character ‘#' while character ' indicates an error. Both are
followed by Carriage Return/ Line Feed (CRLF).

e For most errors a short error message is also given subsequent to the error indicator.
e There are also special commands with short names and dedicated tasks, as save, reset, and help.
e All names and numbers are separated by tabulator spacing (ASCII code 9).

e The string is terminated by Carriage Return and Line Feed (ASCII code 13 & 10).

Note! Losing power during the flashing process can cause corruption of vital settings, such as coefficients, serial
number, model number etc. If losing settings, contact AADI Service department for new setting file for the specific
sensor with further instructions.
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5.5.1 Save and Reset

When the required properties are set, you should send a Save command to make sure that the new configuration is
saved internally in the flash memory. The sensor always reads the configuration from the internal flash memory after
reset and power up. The Save command takes about 20 seconds to complete (indicated with the character ‘#).

Always send a Reset command when a new configuration has been saved (or switch the power OFF and then back
ON), or else calculated parameters may be corrupted. This forces the sensor to start up with the new configuration
input. If the Enable Sleep property is set to Yes and the Comm TimeOut property is not set to Always On the sensor
enters sleep mode after reset.

At startup/reset the sensor performs measurements according to the interval setting if the mode is Smart Sensor
Terminal. If Enable Textis set to Yes, the Startup Info is presented.

If the Save command is executed the new setting will be stored in the internal Flash memory.
Property changes will be lost when the sensor is reset or loses power unless you type the Save command.

Refer to Figure 5-3

File Edit Setup Control Window Help

i

AtartupInfo 400 43 Hode  AADI Snart Sensor Terninal Protocol R5232 Protocol Nergion 3 Config Mersion 49
Initializing...

Btarted...

HEASUREHENT oo 43 Heading(Deg.H] 23.344903E400  PitchlDeql 2.235002E400 RolllDegl 17080836402 Record State

E24289  Ping Count 10 Cell Index 1000 Cell Statel 080 Cell State? -256  Horizontal Speedlchds]  8.271127EHI1
[irect ionlDeg.H] L. 765503E+H11
lztop

ot pazzhayl1]

et enable text(nol
ave

ezat

15400 43 36401016410 2.19574PEH00 1.788307E+D2 S24288 10 000 4080 256 4.11888EHI1 1.936370EH12

Figure 5-3: Save and reset in Tera Term
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5.5.2 Available commands

Available commands and properties for the sensors are given in Table 5-1 and Table 1-5 to Table 1-8 respectively.

Table 5-1: Available RS-232/RS-422 commands

Command Description

Start Start a measurement sequence according to current configuration

Stop Stop a measurement sequence

Do Sample Calculates and presents a new single set of measurement data. (used
in polled mode).

Do Output Presents the last set of calculated measurement data (normally only
used in polled mode).

Do Refresh Necessary when the sensor is used in Smart Sensor Terminal mode. If

the number of ping or one of the column settings is changed, a Do
Refresh is necessary to recalculate the Interval and Polled Pingrate
limits.

Do Calc Mintime

The sensor calculates the total time it needs for execution of the
number of selected pings with the current configuration (number of
columns, number of cells etc.) The communication time is also
included, i.e. this time is dependent on the number of enabled output
parameters and baud rate.

Get ConfigXML

Outputs information about the configuration properties in XML format

Get DataXML Outputs information about available(enabled) parameters in XML
format

Get Property Output Property value

Get All Output information about the configuration properties (same as shown

on Get ConfigXML but without all the metadata)

Set Property(Value,...

Set Property to Value,..., Value

Value)

Set Passkey(Value) Set passkey to change access level

Save Store current settings

Load Reloads previous stored settings

Reset Resets the sensor with last saved new configuration
Help Print help information

; Comment string, following characters are ignored

/ Comment string, following characters are ignored
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5.5.3 The Get command
The Get command is used to read the value/values of a property and to read the latest value of a parameter.
The command name Get followed by a Property returns a string in the following format:

Property ProductNo SerialNo Value, ..., Value

File Edit Setup Control Window Help The string starts with the name of
ot serial nunber the property, the product number
erial Hunber 2400 43 13 and serial number of the sensor,

ot product nunber and finally the value of the
voduct Munber 5400 43 400 property.

ot enable burst node
hable Burst Hode La0n 43 Yoz

ot burzt period placedent
urzt Period Placenent 5400 43 End 0f Interwal

Figure 5-4: The Get Command

The command name Get followed by a parameter returns the name and unit of the parameter, the product and serial
number of the sensor, and finally the latest parameter reading.

A special version, Get All, reads out all available properties in the sensor. Some properties are passkey protected and
will not be shown without first writing the passkey. To see all user accessible properties, use passkey 1000.

5.5.4 The Set command

File Edit Setup Control Window Help The Set command is used for
! changing a property. The
et intervalll nin) corresponding Get command

can be used to verify the new

et interval . o
Interval c40p 43 1 nin setting, as shown in Figure 5-5.

Figure 5-5: The Set Command

Use the Save commands to permanently store the new property value. Remember to always wait for the acknowledge
character ‘#’ after a save before switching off power to the sensor. If the power is lost while saving, the previous
configuration saved to flash is used by the sensor.

The Mode and Baudrate property will require a Reset before the change is executed. All other property changes will be
executed immediately.
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Some properties are passkey protected and will not be accessible without first writing the passkey. If the passkey is
needed you get the error message: “ERROR PROTECTED PROPERTY”. Using passkey 1000 opens up all user
accessible property settings.

5.5.5 XML commands

The Get ConfigXML command outputs all available sensor properties in XML-format.
The Get DataXML command outputs all available sensor parameters in XML-format.

The XML-output is a general format shared by all Aanderaa smart sensors; the output from different types of smart
sensors can be read and presented as e.g. in a general smart sensor setup program.

5.5.6 Examples — How to configure sensor in Smart Sensor Terminal mode

Use a terminal program e.g. Tera Term or Hyperterminal, refer chapter 3.3 for communication setup.

In the following examples several configuration changes are shown. The command Stop is recommended to avoid
output strings while configuring the sensor. If the sensor has started to transmit data when the user tries to
communicate, it may take a while before the command response is sent from the sensor. This depends on the number
of enabled cells and output parameters etc.

Example 1: Configure 1 column, the other columns disabled

IIPress Enter to start communicating with the sensor, refer chapter 5.4

-/ Ilpress Enter

Stop ///Wait for ack #. Repeat if necessary

Set Passkey(1)

Set C1 Enable Surface Reference(No) ./ //wait for ack #

Set C1 Distance First Cell Center(6.0m) ///wait for ack #

Set C1 Cell Size(2.0m) ) //Iwait for ack #

Set C1 Number Of Cells(25) -//lwait for ack #

Set C1 Cell Center Spacing(2.0m)) //lwait for ack #

Set C2 Enable Column(No) //lwait for ack #

Set C3 Enable Column(No) //lwait for ack #

Set Enable Surface Cell(No) -//Iwait for ack #

Do Refresh./Inecessary if column settings or ping number is changed before the interval
Set Interval(1 min) /lan error message is sent from the sensor if the interval is too short
Save /[ wait for ack #

Reset /[ the sensor will restart with new settings

Comments to example 1:

It is possible to enable the Surface Cell and also the Surface Reference for the column, but this requires that the
sensor knows the correct pressure. The automatic surface referencing was made for the SeaGuardlIl and SmartGuard
where the DCPS can receive the pressure measured directly from the Datalogger via AiCaP(as parameter input from a
pressure sensor connected to the same SeaGuardll/SmartGuarad).

To use Surface Reference on a sensor without a SeaGuardll /SmartGuard with a pressure sensor connected, the user
has to set the correct Fixed Installation Pressure setting (can be changed while sensor is running).
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Column 1 is set up to 25 cells with 2m cell size. Since the Cell Center Spacing is 2m and equal to the Cell Size there will
be no overlap and this gives a column which is 2m * 25 = 50m long. Since the Distance First Cell Center is 2m, the
column covers from 1m to 51m range from the sensor head. The first cell starts 1 meter away from the head because
the distance to first cell center is 2 meter and since the first cell is 2 meter this cell will stretch from 1 meter to 3 meter
away from the head

The available/selectable values for Cell Size, Distance to First Cell, Number of Cells and Cell Spacing can be found by
sending the command Help. This gives a printout from the sensor showing a short help text from the sensor, refer
Figure 5-6. Setting a value which is not shown here for enumerated properties gives an error message (*ERROR
ARGUMENT ERROR).

A Do Refresh command should always be sent after a reconfiguration of the column settings, bandwidth or the ping
number. This has to be done to be able to show the user an error message if the time settings are out of range (interval
or polled ping rate). The shortest interval or highest polled ping rate possible depends on the number of cells, bandwidth
(narrowband/broadband), number of pings (non-polled mode) and number of enabled output parameters.

File Edit Setup Control Window Help

“elp ~
Contands: Do_SUBCHO<CRLF> = Execute SUBCHD
Gat_PROPERTV<CRLF> = Output PROPERTY walue.
Get _A11CCRLF> = Output all property walues.
Get ALl Paraneters<CRLF> = Qutput all paraneter walues.
Set_PROPERTYLY,..\J<CRLF> = St PROPERTY to ¥,..M.
Set_Pazskey(MICCRLF = Bet Passkey.
Save<[RLF> = Store current settings.
Load<CRLF> = Load stored settings.
Reset CCRLF> = Reset node.
Stop<CRLF> = Stop neasurenent
Start<CRLF> = Start neasurenent
Help<CRLF> = Print help infornat ion,
ub connands: Sanple
ut put
Refrach
Calc HinTine
et Clack

Frgurent list for anunerated properties:

Interface: 6232

Baudrate: 4800,9600, 57600, 115200

Flou Control:  MHone, Han/fat

Conn Tineouts Hluags On, 10 £,20 ¢,30 5,1 nin,2 nin,5 nin,10 Hin

Hode:  RiCaP,Snart Sensar Termnal FROI Beal-Tine

Polled ngrata 0.1 Hz,0.5 Hz 1 Hz,2 Hz

Banduidth: Harrouband Broadband

Ping Munber:  10,20,30,40,50,60,70,50,90,400, 150, ZIJD 25D 300,400,500, 500,800, 1200, 2400, 3600, 2200

Burst Period Placenent: Stavt Of Intevval,End Of Int

Surface Cell Size: 0.5n,1.0n,1.5n,2. I]n 2.5n,3. I]n 3 5r| 4.0n,4.5n,5.0n

C1 Cell Siza:  0.5n,1.0n,1. Sn 2. I]n 2. Sn 3. I]n 3. Sn 4. Dn 4. 5n 5. Dn

£1 Distance First Cell Contar: 1. En 1. ﬁn 1. ?n 1. Sn 1 9n 2. Dn 2.18,2.20,2.31,2.41,2.5n,2.60,2. 70,2, 84, 2.9, 3. 01, 3.5, 4.0n,4.5n,5.08,5. 51, 6.0, 6.5n, 7. 00, 7..5n, 8. 0n,8.58,9.01,9. 51,10, 0n,11. 0w, 12 .00, 13.0n, 4. 01, 15..0n, 16. 08, 7. O, 18. On, 19,
11,20, 01,22..0,24. 0,26, 0, 28, O, 30, 32, O, 34, D, 35 D, 38,040, 0, 42,0, 84,01, 86, 11, 45, O 50, 0,55, i, 600, 65, 0, 0.0

o1 Hurber Of Cells: 1,2,3,4,5,6 7,8,9,10,12, 15 2[| 25 3[| 15, 4[| 45, SEI 55 60,65,70,?5

[1 Cell Center Spacing: 0.10.0.50,00 30,030,050, 060, o, .30, 000000, 1. 18,3020 12 30, 180,250, L ity 1 o, 1, Ben 190, 2D, 2. 0, 2.2, 2. 31, 2,250, 2 B, 2. 1, 2,811, 2.9, 3.0, 2 2, 2, 4, D 5. 0r 6,01, 7. 00, 8.0, 8. 0, 10,00, 14,0, 12,0, 13
0, 14,01, 15,00, 16. 0n,17. O, 18. 0, 19,0, 20,0, 5. i, 300

72 Cell fize: [lSnl[lnlSnE[lnE5n30n35n4ﬂn45E

(7 Distanca First Cell Conter: 15n16n1?n18n19n20n21n22n23n24n25n26n2?n28n20~ 0n,3.50,4.00,4.50,5.0n,5.50,6.0n,6.50, 7.0, 7.5A,8.0n,8.54,9.00,9. 54,10, 0n, 11, 0n,12.0n, 13.0n, 14.04, 15.0r, 16.. 01,17, 04, 18, 0n, 19,
1,20, 0n,22..0n,24.0n, 26. 0, 28, 0, 30, 32. O, 3. D, 38 . O, 38 0 0.0, 2,8, 4.0, 86, e, 55, O 50. 0w, 5. v 600, 65 B, A0

L2 Hunber OF Calls: 1,2,3,4,5,6,7,8,9,10,12,14, 16,18, 20,25, 30,35, 40, 45,50

[2 Cell Center Spacing: 0.10,0.30,0: 30,030,050 0060, or, .30, 0000100, 1. 0,220, 1,30, 10,250, Ly 1 o, 1, Bet 190,200, 2. 0, 220, 2. 30, 280,250, 2 B, 2. 7, 2,801, 2.9, 3.0, 2 2, 26, 4, Dr 5. 008,01, 7. 0, 8.0, 8. 0, 10,00, 14,0, 12,0, 13
.I]n,14.I]n,15.I]n,16.|]n,1?.Dn,19.Dn,ig.Dn,EI].I]n,ES.I]n,EII].I]

Cell $ize:  0.54,1.04,1.5n,2.0n,2.50,3.00,3.50,4.0n,4.54,5. 0n

C3stlan:anst Cell Center; 1.5m,1.6m,1.7n,1.8n,1.99,2.0n,2.1m,2.20,2.3n,2.4n,2.5n,2.0m,2.70,2,8n,2.9n,3.0n,3.5n,4.0n,4.5n,5.0n,5.5n,0.0n,6.5n,7.0n,7.5n,8.0n, 8.50,9.0n,9.5n,40,0n, 11, 0n, 12 0n,43.0n, 14.0n, 15,08, 16,0, 17, 0n, 28, 0n, 19,
,20.0n,22.0n,24.0n, 2600, 28.0n, 30,01, 32. 0n, 34, On, 3. (n, i On, 40. I]n 42.| I]n 4.0, 4. O, i, O, 50. Eln 55. Dn 60.0n, . O, .

CS Nunhar i Celis: 1,2,5,4,5,6,2,8,5, l[l 1,12, 13,14, 16,16,17,15,18,20,21,25 23, 24,28

Center Spacing: 0,1n,0.2m,0.3n, 0.4, 0,50, 06,0, Fr, 0. B, 02000, B, 1., 1020001, B, 1,15, 1B Py 1B 90,2, O, 2. 2201, 243,20, 2 i1y 2 2, 71,2 B, 3.1, 3, 201, 34611, O, 5.0 .0, 7, O, 8. 01,9, O, 10, 0, 11,0, 12,0, 13

011, 14.0n,15. 0n, 15 [In 1? On,18.0n,19.0n, 20, [In 5. [In 30.0x

Select Pruhle Paraneters Smple Output Bazic Output,Basic + Bean Dutput,Basic + 3-Bean Output,Basic + Bean + 3-Bean Output,Full Output,User Specif ied

HE Spoed Output: O£, Dutpy

3-Bean Conbinat ion Dutput: Dif,Dutput

AutoBean Output: 0ff, Dutput

AutoBean Speed Type: Palar,Ractangular,Palar+Rect angular

Yertical Bpeed Outputz 0ff,Output

Strength Output: 0f £, Dutput

Boan Speed Output: O£, utput

Bean Strength Output:  0ff,Output

Std Dev Speed Output:  OFf,Dutput

Std Dev Bean Spead Dutput: 0ff , Dutput

Crozs Difference Output: 0ff, Qutput

Correlat ion Factor Dutput: 0t f, Output

Hoise Level Dutput: 0f f, Dutput

Heading Dutput: OFf ,Output

Pitch Roll Output: O£, utput
Abs Tilt Output: 0f f, Dutput
Hax Tilt Output: 0f £, Dutput

Tilt Divection Output: Off,0utput

5td Dev Heading Output: 0ff,0utput

Std Dev Tilt Outputz O£, utput

Charge Yoltage Outputz 0ff,Output

Henory Used Dutput: 0f £, Dutput

Yoltage Dutput: OFf,0utput

Current Dutput: OFf,Output

Rir Detect Qutputs 0f f, Dutput

Spoed 0f Sound Output: OFf,Dutput

Depth Output:  OFf ,Output

Salinity Output: 0f £, Dutput

Dansity Output: OFf,Output

Interval: 10 sec,20 sec,30 sec,d nin,2 nin,3 nin,5 nin,6 nin, 10 nin,15 nin,20 nin,30 nin,1 hour,2 hour,3 hour
Arounent Llist for properties with default values

istance Pressure To Cen

A Sound Speed:z 14734 DI]I]I]I][I 15E|I] 000000, 1525 I]DI]I]I]I]

Figure 5-6: Output example from the Help command

See chapter 5.6 for a complete list from the help command including available values for each
property.
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5.6 Help command output

Commands:
Do_SUBCMD<CRLF>
Get_PROPERTY<CRLF>
Get_AlI<CRLF>

Get_All Parameters<CRLF>
Set_PROPERTY(V,..V)<CRLF>

Set_Passkey(V)<CRLF>
Save<CRLF>
Load<CRLF>
Reset<CRLF>
Stop<CRLF>
Start<CRLF>
Help<CRLF>

Sub commands:
Output
Refresh
Calc MinTime
Set Clock
Get Clock

Page 107

= Execute SUBCMD
= Qutput PROPERTY value.
= Qutput all property values.
= Qutput all parameter values.
= Set PROPERTY to V,..V.
= Set Passkey.
= Store current settings.
= Load stored settings.
Reset node.
Stop measurement
= Start measurement
= Print help information.

Sample

Argument list for enumerated properties:

Interface:
Baudrate:

Flow Control:
Comm Timeout:
Mode:

Polled Pingrate:
Bandwidth:
PingNumber:
Burst Period Placement:
Surface Cell Size:
C1 Cell Size:

RS232

4800,9600,57600,115200

None,Xon/Xoff

Always 0On,10 5,20 5,30 s,1 min,2 min,5 min,10 min
AiCaP,Smart Sensor Terminal, AADI Real-Time

0.1 Hz,0.5Hz,1 Hz,2 Hz

Narrowband,Broadband
10,20,30,40,50,60,70,80,90,100,150,200,250,300,400,500,600,800,1200,2400,3600,7200
Start Of Interval, End Of Interval
0.5m,1.0m,1.5m,2.0m,2.5m,3.0m,3.5m,4.0m,4.5m,5.0m
0.5m,1.0m,1.5m,2.0m,2.5m,3.0m,3.5m,4.0m,4.5m,5.0m

C1 Distance First Cell Center: 1.5m,1.6m,1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m,2.4m,2.5m,2.6m,2.7m,2.8m, 2.9m,

C1 Number Of Cells:
C1 Cell Center Spacing:

C2 Cell Size:

3.0m,3.5m,4.0m,4.5m,5.0m,5.5m,6.0m,6.5m,7.0m,7.5m,8.0m,8.5m,9.0m,9.5m,10.0m,
11.0m,12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,18.0m,19.0m,20.0m,22.0m,24.0m,26.0m,
28.0m,30.0m,32.0m,34.0m,36.0m,38.0m, 40.0m,42.0m,44.0m,46.0m,48.0m,50.0m,60.0m,
65.0m,70.0m

1,2,3,4,5,6,7,8,9,10,12,15,20,25,30,35,40,45,50,55,60,65,70,75
0.1m,0.2m,0.3m,0.4m,0.5m,0.6m,0.7m,0.8m,0.9m,1.0m,1.1m,1.2m,1.3m,1.4m,1.5m,1.6m,
1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m,2.4m,2.5m,2.6m,2.7m,2.8m,2.9m,3.0m,3.2m,3.6m,
4.0m,5.0m,6.0m,7.0m,8.0m,9.0m,10.0m,11.0m,12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,
18.0m,19.0m,20.0m,25.0m,30.0m

0.5m,1.0m,1.5m,2.0m,2.5m,3.0m,3.5m,4.0m,4.5m,5.0m

C2 Distance First Cell Center: 1.5m,1.6m,1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m, 2.4m,2.5m,2.6m,2.7m,2.8m,2.9m,

C2 Number Of Cells:
C2 Cell Center Spacing:

3.0m,3.5m,4.0m,4.5m,5.0m,5.5m,6.0m,6.5m,7.0m,7.5m,8.0m,8.5m,9.0m,9.5m,10.0m,11.0m,
12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,18.0m,19.0m,20.0m,22.0m,24.0m,26.0m,28.0m,
30.0m,32.0m,34.0m,36.0m,38.0m,40.0m,42.0m,44.0m,46.0m,48.0m,50.0m,55.0m,60.0m,
65.0m,70.0m

1,2,3,4,5,6,7,8,9,10,12,14,16,18,20,25,30,35,40,45,50
0.1m,0.2m,0.3m,0.4m,0.5m,0.6m,0.7m,0.8m,0.9m,1.0m,1.1m,1.2m,1.3m,1.4m,1.5m,1.6m,
1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m,2.4m,2.5m,2.6m,2.7m,2.8m,2.9m,3.0m,3.2m,3.6m,
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4.0m,5.0m,6.0m,7.0m,8.0m,9.0m,10.0m,11.0m,12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,
18.0m,19.0m,20.0m,25.0m,30.0m

C3 Cell Size: 0.5m,1.0m,1.5m,2.0m,2.5m,3.0m,3.5m,4.0m,4.5m,5.0m

C3 Distance First Cell Center: 1.5m,1.6m,1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m,2.4m,2.5m,2.6m,2.7m,2.8m,2.9m,
3.0m,3.5m,4.0m,4.5m,5.0m,5.5m,6.0m,6.5m,7.0m,7.5m,8.0m,8.5m,9.0m,9.5m,10.0m,11.0m,
12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,18.0m,19.0m,20.0m,22.0m,24.0m,26.0m,28.0m,
30.0m,32.0m,34.0m,36.0m,38.0m,40.0m,42.0m,44.0m,46.0m,48.0m,50.0m,55.0m,60.0m,
65.0m,70.0m

C3 Number Of Cells: 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25

C3 Cell Center Spacing:  0.1m,0.2m,0.3m,0.4m,0.5m,0.6m,0.7m,0.8m,0.9m,1.0m,1.1m,1.2m,1.3m,1.4m,1.5m, 1.6m,
1.7m,1.8m,1.9m,2.0m,2.1m,2.2m,2.3m,2.4m,2.5m,2.6m,2.7m,2.8m,2.9m,3.0m,3.2m,3.6m,
4.0m,5.0m, Om,7.0m,8.0m,9.0m,10.0m,11.0m,12.0m,13.0m,14.0m,15.0m,16.0m,17.0m,
18.0m,19.0m,20.0m,25.0m,30.0m

Select Profile Parameters:  Simple Output,Basic Output,Basic + Beam Output, Basic + 3-Beam Output,
Basic + Beam + 3-Beam Output,Full Output,User Specified

NE Speed Output: Off,Output
3-Beam Combination Output: Off,Output
AutoBeam Output: Off,Output

AutoBeam Speed Type: Polar,Rectangular,Polar+Rectangular
Vertical Speed Output:  Off, Output

Strength Output: Off,Output

Beam Speed Output:  Off, Output

Beam Strength Output:  Off,Output

Std Dev Speed Output:  Off,Output

Std Dev Beam Speed Output: Off,Output

Cross Difference Output: Off,Output

Correlation Factor Output: Off,Output
Noise Level Output: Off,Output
Heading Output; Off,Output
Pitch Roll Output: Off,Output
Abs Tilt Output: Off,Output
Max Tilt Output: Off,Output

Tilt Direction Output: Off,Output
Std Dev Heading Output: Off,Output
Std Dev Tilt Output: Off,Output
Charge Voltage Output:  Off,Output
Memory Used Output:  Off Output

Voltage Output: Off,Output
Current Output; Off, Output
Air Detect Output: Off,Output
Speed Of Sound Output: Off,Output
Depth Output: Off, Output
Salinity Output: Off,Output
Density Output: Off,Output
Interval: 10 sec,20 sec,30 sec,1 min,2 min,3 min,5 min,6 min,10 min,15 min,20 min,30 min,1 hour,
2 hour,3 hour
Argument list for properties with default values:
Distance Pressure To Center TRD: 0.187000
Sound Speed: 1473.000000,1500.000000,1525.000000
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The available sub commands (Do Sample, Do Output, Do Refresh and Do Calc MinTime) are listed next. All
available values on the enumerated properties are also shown here. Some of the enumerations will change depending
on configuration (Polled Pingrate property and Interval property).

The three columns have almost the same available settings. The difference between the three is that column 1 can have
up to 75 cells, column 2 up to 50 cells and column 3 up to 25 cells (150 cells totally).

The user is allowed to set up columns which are way too long, the sensor is able to sample approximately 115m, the
acoustic range is in most cases much shorter than this (The practical acoustic range varies between 30 and 70m in
broadband mode and 35 to 80m in narrowband mode depending on the backscatter conditions). Setting a way too long
column does not give an error message. If for example the cell size is 5.0m, number of cells 50 and cell spacing 5m this
only gives valid data up to cell 23. The Cell Status parameter on all the rest of the cells will indicate that these are out of
range.

Example 2: Setting orientation and measurement properties

IIPress Enter to start communicating with the sensor, refer chapter 5.4

~/ llpress Enter

Stop ///Wait for ack #. Repeat if necessary

Set Passkey(1)

Set Enable Upside Down(Yes) -//Iwait for ack #

Set Enable Surface Cell(No) //[if it was enabled, has to be disabled with upside down enabled
Set C1 Enable Surface Reference(No) .///same as for surface cell

Set C2 Enable Surface Reference(No) ./ //same as for surface cell if column 2 is enabled

Set C3 Enable Surface Reference(No) .///same as for surface cell if column 3 is enabled

Set Enable Tilt Compensation(Yes) //lwait for ack #

Set Enable Fixed Heading(No) /Ilwait for ack #

Set Bandwidth(Broadband) //Iwait for ack #

Set Enable Ambiguity Lock(Yes) //lwait for ack #

Set Ping Number(20) .//lwait for ack #

Set Enable Burst Mode(No) .//lwait for ack #

Set Burst Period Placement(End Of Interval) //lwait for ack #

Do Refresh().//Bandwidth changed, necessary to do this

Set Interval(2 min) -1[The present interval can be too short, always wise to try to set again (error if too short)
Save /[ wait for ack #

Reset /] the sensor will restart with new settings

Comments to example 2:

When the user wants to use the sensor downwards, the Upside Down should be enabled. The sensor is able to sense
the orientation itself and it uses the measured orientation when calculating north and east speed components and the
correct heading and pitch/roll.

The user is allowed to enable upside down, surface cell and surface reference even if this does not work.

If the sensor is upside down while the surface cell is enabled, the surface cell parameter’s status is set to not valid error
and the values are zero. If surface referred is enabled, the column is forced to be sensor referred.

If the tilt compensation is disabled, the sensor uses zero tilt for all calculations. The tilt compensation should normally be
enabled (default setting from factory). The fixed heading is normally disabled. The fixed heading can be used when the
sensor is in a fixed position, for example on a location where the magnetic field is disturbed by something nearby.
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Example 3: Output from sensor when all selectable output is off

IIPress Enter to start communicating with the sensor, refer chapter 5.4
-/ llpress Enter

Stop -/II Stop current measurement. Wait for ack #. Repeat if necessary.
Set Passkey(1) /Ilwait for ack #

Set C1 Number Of Cells(1) .//Iwait for ack #

Set Select Profile Parameters(User Specified) ///wait for ack #
Set NE Speed Output(Off) //Iwait for ack #

Set 3-Beam Combination Output(Off) ///wait for ack #
Set AutoBeam Output(Off) .//Iwait for ack #

Set Vertical Speed Output(Off) //lwait for ack #

Set Strength Output(Off) //Iwait for ack #

Set Beam Speed Output(Off) ./Ilwait for ack #

Set Beam Strength Output(Off) .//lwait for ack #

Set Std Dev Speed Output(Off) —//lwait for ack #

Set Std Dev Beam Speed Output(Off) //Iwait for ack #
Set Cross Difference Output(Off) //lwait for ack #

Set Correlation Factor Output(Off) //Iwait for ack #
Set Noise Level Output(Off) —///wait for ack #

Set Heading Output(Off) —/Ilwait for ack #

Set Pitch Roll Output(Off) ./Ilwait for ack #

Set Abs Tilt Output(Off) //Iwait for ack #

Set Max Tilt Output(Off) //lwait for ack #

Set Tilt Direction Output(Off) //lwait for ack #

Set Std Dev Heading Output(Off) ///wait for ack #

Set Std Dev Tilt Output(Off) .//lwait for ack #

Set Charge Voltage Output(Off) //lwait for ack #

Set Memory Used Output(Off) /Ilwait for ack #

Set Voltage Output(Off) //lwait for ack #

Set Current Output(Off) //lwait for ack #

Set Air Detect Output(Off) //lwait for ack #

Set Speed Of Sound Output(Off) //lwait for ack #

Set Depth Output(Off) //lwait for ack #

Set Salinity Output(Off) //Iwait for ack #

Set Density Output(Off) —//lwait for ack #

Do Refresh()./

Set Interval(10 sec) ./

Save ./[/ wait for ack #

Reset /] the sensor will restart with new settings

Comments example 3:

The sensor always outputs some information which is not possible to disable. In this example only 1 cell is enabled just
to show the shortest possible output first, see Figure 5-7.
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File Edit Setup Control Window Help

I
tartupInfo Laom 43 Hode  AADT Snart Senzor Terninal Protocol R5232 Protocol Yersion 3 Config Yersion 499

[nitializing...

tarted...

HEASURERENT L0043 Pecord State 524289 Ping Count 800 Cell Index 1000 Cell Statel 6384 Cell State? -2d1
Horizontal Speedichfz]  38.13  Direct ionlDeq.H1 34.19

Figure 5-7: Example of the shortest output possible

The data output message starts with MEASUREMENT followed by Product Number, Serial Number (tabulator
between). The rest of the message is the output parameters which change from record to record. First there is a Record
State which gives information about different quality parameters per record and then ping count per record. After this
comes all the profile data. The Cell Index gives information about the column and cell number. Column 1 starts with cell
index 1000, column 2 with 2000 and column 3 with 3000. The highest cell index in column 1 is 1074 (cell 0 to 74), in
column 2 itis 2049 (cell 0 to 49) and in column 3 it is 3024 (cell 0 to 24). If the surface cell is enabled a cell index 0 is
also shown (treated as a column with 1 cell). Cell State 1 and Cell State 2 gives information about the data quality in
each cell. Horizontal Speed and Direction is the minimum output from each cell.

The parameter names and values are separated by tabulator (ASCII code 09).

Example 4: Even more compact output, text off and decimal format

IIPress Enter to start communicating with the sensor.

~/ llpress Enter

Stop /Il Stop current measurement. Wait for ack #. Repeat if necessary.
Set Passkey(1) //Iwait for ack #

Set Enable Text(No) ./Ilwait for ack #

Set Enable Decimalformat(Yes) //lwait for ack #

Save /[ wait for ack #

Reset /] the sensor will restart with new settings

When you turn off text you also turn off the Startuplnfo so this example gives an output without start up message and
the parameter names also disappears; refer Figure 5-8.

|| File Edit Setup Control Window Help

tartupInfo Lo 43 Hode  AAOT Snart Senzor Terdinal Protocol R332 Protocol Marzion 3 Conf ig Mavzion 49
Initializing...
tarted...
lztop
ot passhkeyl1)
et enable text(nol
ot ehable decinalfornat (yas]
e
ezat
400 43 L242a0 800 m 4336 -241 8.5 1%4.66

a0 43 L4280 800 w000 Se16 -241 20,31 160.40
am 43 L4280 800 000 S0 -241  19.3% 15547

Figure 5-8: Example of output message with text off and decimal format
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5.7 Output parameters
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5.7.1 Parameters outside profile data

These data are output first before the parameters from all cells in the columns. The name with unit shown in the table 3-
2 is the exact same way as these are sent from the sensor, i.e. parameter name with unit in [ ] parentheses. The
parameter name and the value output are separated by a tabulator (ASCII code 09). The output is a long string
terminated by carriage return + line feed after all the profile data at the end.

Table 5-2: Sensor parameter details and explanation outside profile data

Name with unit Type Explanation
Heading[Deg.M] Float Averaged heading from one interval, one heading measurement per ping, vector
averaged.
Std Dev Float Standard deviation calculation on all heading values from one interval. Indicates how
Heading[Deg.M] much the sensor rotates around the vertical axis during a measurement interval.
Pitch[Deg] Float Pitch angle, average from one interval, one tilt measurement per ping. Pitch is the
g rotation angle around the x-axis of the sensor (same axis as Transducer 1 and 3)
Roll[Deg] Float Roll angle, average from one interval, one tilt measurement per ping. Roll is the
g rotation angle around the y-axis of the sensor (same axis as transducer 4 and 2)
Abs Tilt[Deg] Float Angle petween sensor plane and horizontal plane. Calculates one value per ping
from pitch and roll angles, average of all values.
Max Tilt[Deg] Float | Maximum absolute tilt from the interval
, Standard deviation tilt from all values of the absolute tilt in the interval. Indicates if the
Std Dev Tilt[Deg] Float . . , ) : : .
sensor is moving around with variable tilt during the measurement interval.

e A tilt direction is calculated per ping, this is the average from the interval. Gives the
Tilt Direction[Deg.M] | Float direction where the sensor has its largest tilt, with magnetic north as reference.
Speed Of Sound[m/s] | Float Either the fixed input setting or the derived sound speed (from other settings),

averaged.”
Depth[m] Float | Depth calculated from input settings, averaged.?
Salinity[PSU] Float Same as mput setting. In AiCaP on SeaGuardl| thls can be calculated from
Conductivity, Temperature and Pressure sensor inputs.!)
, A Calculated from Temperature, Pressure and Conductivity. In AiCaP on SeaGuardll
Density[kg/mA3] Float : :
this can be calculated from sensor inputs.?
Charge Voltage Float The measured voltage to the capacitor on transmitter electronics to Transducer 1 and
Vix1[V] 2. It should normally be >4.8V.
Charge Voltage Float The measured voltage to the capacitor on transmitter electronics to Transducer 3 and
Vix2[V] 4. It should normally be >4.8V
Min Input Voltage[V] | Float The minimum input voltage measured while charging the capacitor bank. It should
normally be >6.0V
Input Current[mA] Float | The current measured when not charging while awake, averaged.
Memory Used[Bytes] | Integer | Used heap memory.
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Gives the raw value measured by the air detect sensor. The air detect function

Air Detect Integer | disables the ping pulse from the transducers (if the value is below the Air detect
Threshold value). Only available on DCPS 5400, not on 5402 and 5403.
Record State Integer | A 32-bit status number which provides quality warnings.

Number of pings executed, can be lower than configured number of pings to be

Ping Count Integer done.

") The sensor has input settings for Sound Speed (m/s), Air Pressure (kPa), Local Gravity Constant (m/s"2), Salinity
(PSU), Fixed Installation Pressure (kPa) and Temperature (Deg.C). When the sensor is used in AiCaP mode on a
SeaGuardll or SmartGuard the sensor can receive sensor input from other sensors to calculate Density, Depth, Salinity
and Sound Speed in water (CTD input data). Without an Aanderaa SeaGuardll or SmartGuard the user has to send
down the new settings to be able to get surface referred columns and surface cell. Usually the salinity does not change
much during a short time period. This is normally the case for Temperature also (the DCPS5400 can also be ordered
with its own temperature 4080). The Air Pressure and Fixed Installation Pressure can for example be sent to the sensor
more often to make the sensor able to calculate its own depth used for correct surface positioning/referencing.

Example 5: The parameters outside the profile data

/IPress Enter to start communicating with the sensor./ //press Enter

Stop /Il Stop current measurement. Wait for ack #. Repeat if necessary.
Set Heading Output(Output) .//lwait for ack #

Set Pitch Roll Ouput(Output) -/Ilwait for ack #

Set Abs Tilt Output(Output) /[lwait for ack #

Set Max Tilt Output(Output) —///wait for ack #

Set Tilt Direction Output(Output) ///wait for ack #

Set Noise Level Output(Output) .//lwait for ack #

Set Std Dev Heading Output(Output) —///wait for ack #

Set Std Dev Tilt Output(Output) —//Iwait for ack #

Set Charge Voltage Output(Output) //lwait for ack #

Set Memory Used Output(Output) //lwait for ack #

Set Voltage Output(Output) —//lwait for ack #

Set Current Output(Output) —//lwait for ack #

Set Air Detect Output(Output) //lwait for ack #

Set Speed Of Sound Output(Output) //iwait for ack #

Set Depth Output(Output) //Iwait for ack #

Set Salinity Output(Output) //Iwait for ack #

Set Density Output(Output) //lwait for ack #

Set Enable Text(Yes) .///wait for ack #, text on again to see the parameter names
Set Enable Decimalformat(No) .//lwait for ack #, back to scientific numbers
Save /[ wait for ack #

Reset /[ the sensor will restart with new settings

The output string with all parameters outside the columns enabled and only one cell activated from example 5 is shown
in Figure 5-9.
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File Edit Setup Control Window Help
I

tartupInfo Laon 43 Hode  AADT Snart Sensor Terninal Frotocol R523¢ Protocol Yerzion 3 Conf ig Verzion 49

Initializing...

tarted...
HERSUREHEHT 0D 43 Hoading[Deg.H] 2.443495EH00  Std Dev HeadinglDeg.H] 1.458520EH00  PitchlDegl 2.148220E400  RolllDegl 1.767586E402
Abz Tilt[Degl  1.775105EH2  Haw Tilt[Degl  3.17187YSEHI0  5td Dew Tilt[Degl 1.158569E-01  Tilt DirectionlDegl 2.089789E+02  Speed Of Soundlnsz]
[L.500000E+H13  Depthlnl 49664746401 Salinity[PSU1 3500000401  Densitylkosn"31 1.028067EH03  Charge Moltage Ytx1[N1 4.959045E+H10  Charge Yoltage
tx2[N] 4.973602EHI0  Hin Input Moltage[N1  7.4437S0EH00  Input WoltagelV] T.0000EH00 Input Current[nAl £.4995000E+401  Henory UsedButes]
H68196  Air Detect[LSB] 396 Record State 524289 Ping Count 150 Cell Index 1000 Cell Statel 6384 Cell Statel -241  Horizontal Spee
dlchre] 6.7MM47EH01  Direct ion[Dag.H] 3.893159E411

Figure 5-9: All parameters output outside profile data

The order of these parameters is as follows:

Heading, Std Dev Heading, Pitch, Roll, Abs Tilt, Max Tilt, Std Dev Tilt, Tilt Direction, Speed of Sound, Depth,
Salinity, Density, Charge Voltage Vtx1, Charge Voltage Vtx2, Min Input Voltage, Input voltage, Input Current,
Memory Used, Air Detect. Then the Record State and Ping Count are the last parameters before the first cell
parameter in the first column is output.

5.7.2 Record State

A record state value is also output for each measurement interval. This is a 32-bit value where each bit has a status as
shown in Table §-3.

To analyse this value you need to convert the digital number to a binary number end then read the individual bit that is
set. For example if Record State is 524289 like in Figure 5-9 then the corresponding bit pattern is
0010000000000000000001 which means that bit 0 and bit 19 is set. If we then check this bits in Table 5-3 we see that
bit 0 indicate that the orientation set in configuration, Upside Down disabled does not match with the orientation
measured by the sensor. Bit 19 indicates that the sensor is pinging in air.

Table 5-3: Record State parameter explained;

Record State bits Meaning

Bit no Bit pattern (x don'’t care)

Bit0 XXXXXXXXXXXXXXXXXXXXXOXxxxx 1| Orientation mismatch, configuration vs measurement 1)
Bit 1 XXXXKXXKXXXXXXXXXXXXXXXXXXXXXTX | High ambient noise measured on Beam 12)

Bit 2 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1XX | Higher ambient noise measured on Beam 1 2)

Bit 1,2 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 11X | Even higher ambient noise measured on Beam 12

Bit 3 XXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX | High ambient noise measured on Beam 2 3)

Bit 4 XXXXOKXKXXXXXXXXXXXXXX TxxxX | Higher ambient noise measured on Beam 2 3)

Bit 3,4 XXXXXXXXXXXXXXXXXXXXXXXXXXX T 1xxx | Even higher ambient noise measured on Beam 2 3)

Bit 5 XXXXKXXKXXXXXXXXXXXXXXXXX T XxxxX | High ambient noise measured on Beam 3 4)

Bit6 XXXXXXXXXXXXXXXXXXXXXXXXX TXxxxxX | Higher ambient noise measured on Beam 3 4)

Bit 5,6 XXXXXXXXXXXXXXXXXXXXXXXXX T 1XxxxX | Even higher ambient noise measured on Beam 3 4

Bit 7 XXXXOKOKXXKXXXXXXXXXXXX TXxxxxxX | High ambient noise measured on Beam 4 %)
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Bit 8 XXX TXXxxxxxX | Higher ambient noise measured on Beam 4 5)

Bit7,8 XXXXXXXXXXXXXXXXXXXXXXX T 1xXxxxxxX | Even higher ambient noise measured on Beam 4 5
Bit9 XXXXOXXXXXXOXXXXXX TXXxxxxxxx | High standard deviation heading ©)

Bit 10 XXXXXXXXXXXXXXXXXXXXX T XXXXXXXXXX | Higher standard deviation heading ©)

Bit 9,10 | XXXXXXXXXXXXXXXXXXXXX11xXxxxXXxxx | Even higher standard deviation heading ©)

Bit 11 XXXXXXXXXXXXXXXXXXXX TXXXxxxxxxxX | High standard deviation tilt 7)

Bit 12 XXXXXXXXXXXXXXXXXX T XX00ooxxx | Higher standard deviation tilt 7)

Bit 11,12 | 3x300000XXXXXXXXXX T 1Xxxxxxxxxxx | Even higher standard deviation tilt

Bit 13 XXXXXXXXXXXXXXXXXX TXXXXXXXXXKXX | Low input voltage, set if voltage below 6V

Bit 14 XXXXXXXXXXXXXXXXX TXXOOaex | High input voltage, set if voltage above 28V

Bit 15 XXXXXXXXXXXXXXXX TXXOOOxxxx | High input current, set if current above 300mA

Bit 16 XXXXXXXXXXXXXXX T XXXXXXOXOKXXX | Low Vix 1 voltage detected, set if Vix1 below 4.8V

Bit 17 XXXXXXXXXXXXXX TXXXXXXXXXXXKX | Low Vix2 voltage detected, set if Vix2 below 4.8V

Bit 18 XXXXXXXXXXXXX T XXXXXXXXKXXXXK | Low heap memory detected 8)

Bit 19 XXXXXXXXXXXX TXXXXXXXXXXXXXXXXXXX | Sensor is in air, set when in air if air detection is active 9
Bit 20 XXX TXXOOKXXXXXXXXXXXXX | Upside down surface mismatch reference mismatch 10
Bit 21 XXXXXXXXXX TXXXXXXXXXXXXXXXXXxXxX | Upside down surface cell mismatch 11

) The upside down selection does not correspond to the actual orientation detected by the sensor.

2) The sensor measures the signal level on Beam 1 before pinging. This can indicate that another acoustic transmitter is
sending out a sound signal nearby in the water (for example an echo sounder on a boat/ship). The noise level on

Beam1 is indicated by two bits, bit 1 and 2, which gives three level indications. If bit1 is set, the noise is above —48dB. If
bit 2 is set the level is above —38dB and if both are set the level is above —28dB.

3)Same levels as for Beam1 but here bit 3 and 4 indicates the three noise levels.

4) Same levels as for Beam1,2 but here bit 5 and 6 indicates the three noise levels.

5 Same levels as for Beam1,2,3 but here bit 7 and 8 indicates the three noise levels.

6 Bit 9 and 10 indicates if the standard deviation for heading is above limit 1, limit 2 or limit 3. Limit 1 is 10°, limit 2 is 20°
and limit 3 is 30° standard deviation on heading.

")Bit 11 and 12 indicates if the standard deviation for tilt is above limit 1, limit 2 or limit 3. Limit 1 is 10°, limit 2 is 20° and
limit 3 is 30° standard deviation on absolute tilt.

8 The internal software allocates memory for variables and objects. Software bugs may cause memory leakage which
again gives less and less room on the heap.

9 Factory enabled setting to detect if the sensor is in air (only used with 5400 and 5400R).

10) The combination of upside down and surface reference is not allowed (still possible to set both in Real Time Collector
and from a Terminal program). This mismatch is indicated by this bit. A surface referred column is forced to be sensor
referred if the sensor is placed upside down.

The combination of upside down and surface cell is not allowed (still possible to set both in Real Time Collector and
from a Terminal program). This mismatch is indicated by this bit. The surface cell data is also set as not valid.
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5.7.3 Cell Parameters

All Cells have the same number of parameters; the parameters shown in Table 5-4 are repeated for each cell. The
sensor can output from 1 cell in 1 column up to 150 cells total divided over three columns (75 in column 1, 50 in column
2 and 25 in column 3).

Table 5-4: Profile parameters details

Cell parameter with unit Type Description

An index which gives column and cell number. A 1xxx is column 1, 2xxx is column
2 and 3xxx is column 3. The cell index in column 1 is in the range from 1000-1074
dependent on number of cells, column 2 is 2000-2049 and column 3 is 3000-

Cell index Int 3024. The surface cell has a cell index 0.

This index is only shown in Smart Sensor Terminal mode. The xml-output in the
other modes (AiCaP and AADI Real-Time) gives profile data with separate
column and cell index.

The cell state 1 indicates different conditions like for example if the cell has weak
Cell State1 Int signal or cell is inside blanking zone or illegible zone. If zero, everything is ok.
See Table 5-6 for explanation.

The cell state 2 is an addition to cell state 1 and indicates different conditions on
Cell State 2 Int beam level like for example beam 1, beam 2, beam 3 or beam 4 is inside blanking
zone or illegible zone. If zero, everything is ok. See Table 5-7for explanation.

Horizontal speed calculated from the 4 beams and compensated for tilt, average
of all pings over the interval duration.

Horizontal Speed[cm/s] Float | If the AutoBeam Ouput is enabled and the AutoBeam Speed Type is set to
Replace 4-Beam Data, the autobeam algorithm output is used instead of the 4-
beam solution (available from software version 8.2.1)

The current direction calculated from the 4 beams combined with compass
heading to determine the current direction.

Direction[Deg.M] Float | If the AutoBeam Ouput is enabled and the AutoBeam Speed Type is set to
Replace 4-Beam Data, the autobeam algorithm output is used instead of the 4-
beam solution (available from software version 8.2.1)

North Speed[cm/s] Float | North speed component, average of all pings over the recording interval.
East Speed[cm/s] Float | East speed component, average of all pings over the recording interval.
Vertical Speed[cm/s] Float | Vertical speed component, average of all pings over the recording interval.

Single ping standard deviation is the standard deviation calculated from all
horizontal speed data in the interval.

Standard deviation for the horizontal speed data calculated from the 3-beam
combination of beam 1, 2 and 3.9

Standard deviation for the horizontal speed data calculated from the 3-beam
combination of beam 1, 2 and 4.3

Standard deviation for the horizontal speed data calculated from the 3-beam
combination of beam 1, 3 and 4.3

Standard deviation for the horizontal speed data calculated from the 3-beam
combination of beam 2, 3 and 4.9

Standard deviation calculated using the Autobeam algorithm for horizontal speed
data.¥)

Sp Stdev Horizontal[cm/s] | Float

Sp Stdev Beam123[cm/s] | Float

Sp Stdev Beam124[cm/s] | Float

Sp Stdev Beam134[cm/s] | Float

Sp Stdev Beam234[cm/s] | Float

SpStdev AutoBeam[cm/s] | Float
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Averaged signal from the four beams. The signal strength is calculated for each

Strength[dB] Float beam for each ping and averaged at the end of the interval.

Horizontal Speed Float Horizontallspeed from the Aqtobeam solution. The best data found automatically
AutoBeam [cm/s] from the different beam solutions. Introduced from software version 8.2.1
Direction The current direction calculated from the 4 beams combined with compass
AutoBeam[Deg.M] heading to determine the current direction. Introduced from software version 8.2.1
North Beam123[cm/s] Float | Averaged North speed based on a 3-beam solution from beam 1,2,3

North Beam124[cm/s] Float | Averaged North speed based on a 3-beam solution from beam 1,2,4

North Beam134[cm/s] Float | Averaged North speed based on a 3-beam solution from beam 1,3,4

North Beam234[cm/s] Float | Averaged North speed based on a 3-beam solution from beam 2,3,4

North AutoBeam[cm/s] Float [\:gtdhi f?:rzcre]? tf)ré)arr:n tzce)luAtliJgﬁgfeam solution. The best data found automatically from
East Beam123[cm/s] Float | Averaged East speed based on a 3-beam solution from beam 1,2,3

East Beam124[cm/s] Float | Averaged East speed based on a 3-beam solution from beam 1,2,4

East Beam134[cm/s] Float | Averaged East speed based on a 3-beam solution from beam 1,3,4

East Beam234[cm/s] Float | Averaged East speed based on a 3-beam solution from beam 2,3,4

East AutoBeam[cms] Float iaesé ;rp;erzgtfrbzg r:]hsoﬁﬂitgsseém solution. The best data found automatically from
Vertical Beam123[cm/s] Float | Averaged Vertical speed based on a 3-beam solution from beam 1,2,3

Vertical Beam124[cm/s] Float | Averaged Vertical speed based on a 3-beam solution from beam 1,2,4

Vertical Beam134[cm/s] Float | Averaged Vertical speed based on a 3-beam solution from beam 1,3,4

Vertical Beam234[cm/s] Float | Averaged Vertical speed based on a 3-beam solution from beam 2,3,4

Vertical AutoBeam[cm/s] | Float xgrr:(;ﬂlesgi?fg(rjefrﬁgqetahni églt&?oer?: solution. The best data found automatically
Beam1 Speed[cm/s] Float | Averaged speed for beam 1.

Beam2 Speed[cm/s] Float | Averaged speed for beam 2.

Beam3 Speed[cm/s] Float | Averaged Speed for beam 3.

Beam4 Speed[cm/s] Float | Averaged Speed for beam 4.

Beam1 Strength[dB] Float | Averaged strength for beam 1.

Beam2 Strength[dB] Float | Averaged strength for beam 2.

Beam3 Strength[dB] Float | Averaged strength for beam 3.

Beam4 Strength[dB] Float | Averaged strength for beam 4.

Beam1 Stdev[cm/s] Float | Standard deviation calculated from all the beam 1 speeds in the interval.
Beam?2 Stdev[cm/s] Float | Standard deviation calculated from all the beam 2 speeds in the interval.

Beam3 Stdev[cm/s] Float | Standard deviation calculated from all the beam 3 speeds in the interval.

Beam4 Stdev[cm/s] Float | Standard deviation calculated from all the beam 4 speeds in the interval.
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Calculated as (Beam1 Speed + Beam 3 Speed)-(Beam2 Speed+ Beam4 Speed)
: where the BeamX speeds are tilt compensated. The Cross Difference is
Cross Difference[cm/s] Float . :
calculated for each ping and averaged at the end of the interval. In a
homogeneous water flow this value is close to zero.
Beam1 Correlation Float In broadband mode only, this gives an indication of the quality of the speed data
Factor[cm/s] from beam1. The correlation factor should be close to 0.5
Beam2 Correlation Float In broadband mode only, this gives an indication of the quality of the speed data
Factor[cm/s] from beam2. The correlation factor should be close to 0.5
Beam3 Correlation Float In broadband mode only, this gives an indication of the quality of the speed data
Factor[cm/s] from beam3. The correlation factor should be close to 0.5
Beam4 Correlation Float In broadband mode only, this gives an indication of the quality of the speed data
Factor[cm/s] from beam4. The correlation factor should be close to 0.5

The order of the output parameters from the sensor can change. The correct order can be found by sending the Get
Dataxml command to the sensor. The configuration properties can be seen by sending a Get All command or a Get
Configxml command to the sensor.

Table 5-5: Commands and Properties for enabling/disabling of Cell Parameters

Cell parameter with unit How to disable/enable output

Cell index

Always on. Not possible to disable.

Cell Status

Always on. Not possible to disable.

Horizontal Speed[cm/s]

Always on. Not possible to disable. This is the 4-Beam solution but it might be overwritten if
the AutoBeam algorithm is enabled.

Direction[Deg.M] Always on. Not possible to disable.
North Speed[cm/s] Set NE Speed Output(Off/Output)
East Speed[cm/s] Set NE Speed Output(Off/Output)

Vertical Speed[cm/s]

Set Vertical Speed Output(Off/Output)

Sp Stdev Horizontal[cm/s]

Set Std Dev Speed Output(Off/Output).

Sp Stdev Beam123[cm/s]

Set 3-Beam Combination Output (Off/Output) and Set NE Speed Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Sp Stdev Beam124[cm/s]

Set 3-Beam Combination Output (Off/Output) and Set NE Speed Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Sp Stdev Beam134[cm/s]

Set 3-Beam Combination Output (Off/Output) and Set NE Speed Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Sp Stdev Beam234[cm/s]

Set 3-Beam Combination Output (Off/Output) and Set NE Speed Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter
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SpStdev AutoBeam[cm/s]

Set AutoBeam Output(Off/Output) and Set NE Speed Output(Off/Output) (both set to output
to be enabled). From software version 8.2.1:
Set AutoBeam Output(Off/Output) together with Set Std Dev Speed Output(Off/Output)

Strength[dB]

Set Strength Output(Off/Output)

Horizontal Speed
AutoBeam [cm/s]

Set AutoBeam Output(Off/Output) and Set AutoBeam Speed
Type(Polar/Rectangular/Polar+Rectangular/Replace 4-Beam Data) set to Output and Polar
to be enabled

Direction
AutoBeam[Deg.M]

Set AutoBeam Output(Off/Output) and Set AutoBeam Speed
Type(Polar/Rectangular/Polar+Rectangular/Replace 4-Beam Data) set to Output and Polar
to be enabled

North Beam123[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

North Beam124[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

North Beam134[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).This is changed from software version 8.2.1. From this version
only Set 3-Beam Combination Output(Off/Output) affects the output of this parameter

North Beam234[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

North AutoBeam[cm/s]

Set NE Speed Output(Off/Output) and Set AutoBeam Output(Off/Output)

From software version 8.2.1:

Set AutoBeam Speed Type(Polar/Rectangular/Polar+Rectangular/ Replace 4-Beam Data)
and Set AutoBeam Output(Off/Output) set to Rectangular and Output to be enabled

East Beam123[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

East Beam124[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

East Beam134[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

East Beam234[cm/s]

Set NE Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output) (both
set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter
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East AutoBeam[cm/s]

Set NE Speed Output(Off/Output) and Set AutoBeam Output(Off/Output)

From software version 8.2.1:Set AutoBeam Speed
Type(Polar/Rectangular/Polar+Rectangular/ Replace 4-Beam Data) and

Set AutoBeam Output(Off/Output) set to Rectangular and Output to be enabled

Vertical Beam123[cm/s]

Set Vertical Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output)
(both set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Vertical Beam124[cm/s]

Set Vertical Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output)
(both set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Vertical Beam134[cm/s]

Set Vertical Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output)
(both set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Vertical Beam234[cm/s]

Set Vertical Speed Output(Off/Output) and Set 3-Beam Combination Output(Off/Output)
(both set to output to be enabled).

This is changed from software version 8.2.1. From this version only Set 3-Beam
Combination Output(Off/Output) affects the output of this parameter

Vertical AutoBeam[cm/s]

Set NE Speed Output(Off/Output) and Set AutoBeam Output(Off/Output)
From software version 8.2.1:
Set AutoBeam Output(Off/Output) and and Set Vertical Speed Output(Off/Output)

Beam1 Speed[cm/s]

Set Beam Speed Output(Off/Output)

Beam2 Speed[cm/s] Set Beam Speed Output(Off/Output)
Beam3 Speed[cm/s] Set Beam Speed Output(Off/Output)
Beam4 Speed[cm/s] Set Beam Speed Output(Off/Output)
Beam1 Strength[dB] Set Beam Strength Output(Off/Output)
Beam2 Strength[dB] Set Beam Strength Output(Off/Output)
Beam3 Strength[dB] Set Beam Strength Output(Off/Output)
Beam4 Strength[dB] Set Beam Strength Output(Off/Output)

Beam1 Stdev[cm/s]

Set Std Dev Beam Speed Output(Off/Output

Beam?2 Stdev[cm/s]

Set Std Dev Beam Speed Output(Off/Output

Beam3 Stdev[cm/s]

Set Std Dev Beam Speed Output(Off/Output

Beam4 Stdev[cm/s]

[ P P s

Set Std Dev Beam Speed Output(Off/Output

Cross Difference[cm/s]

Set Cross Difference Output(Off/Output)

Beam1 Correlation

Set Bandwidth(Broadband)

Factor{cm/s] Set Correlation Factor Output(Off/Output)
Beam2 Correlation Set Bandwidth(Broadband)
Factor[cm/s] Set Correlation Factor Output(Off/Output)
Beam3 Correlation Set Bandwidth(Broadband)
Factor[cm/s] Set Correlation Factor Output(Off/Output)
Beam4 Correlation Set Bandwidth(Broadband)
Factorcm/s] Set Correlation Factor Output(Off/Output)
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A Cell State 1 and Cell State 2 is output for each cell giving QC data for each cell. Each bit has a status as shown in
Table 5-6 and Table 5-7.

To analyse this value you need to convert the digital number to a binary number end then read the individual bit that is
set. For example if Cell State 1 is 6384 like in Figure 5-9 then the corresponding bit pattern is 110001111000 which
means that bit 4,5,6,7,11 and bit 12 is set. If we then check these bits in Table 5-6 we see that bit 4 and 5 indicate that
the Cell has weak signal, strength below weak strength limit 3, and default value -48dB. Bit 6 and 7 indicates that Cell
has High standard deviation, above SP standard deviation 3 limits. Bit 11 indicates that Cell has High vertical current,
above high vertical limit 2, default 20 cm/s and bit 12 indicates that Cell is setup to measure inside blanking zone.

Table 5-6: Cell State1 (For SW version 8.3.6. and newer. For older version see previous version.)

Cell State1 bits Meaning

Bit no Bit pattern (x don’t care)

0 Binary: xxxxxxxxxxxxxxx1 High broadband cross correlation beam1, above cross correlation
Hexadecimal: xxx1 high limit 7)

y Binary: XXXXXXXXXXXXXX1x High broadband cross correlation beam2, above cross correlation
Hexadecimal: xxx2 high limit 7)

9 Binary: Xxxxxxxxxxxxx1xx High broadband cross correlation beam3, above cross correlation
Hexadecimal: xxx4 high limit 7)

3 Binary: XXXXXXXXXXXX1XxX High broadband cross correlation beam4, above cross correlation
Hexadecimal: xxx8 high limit 7)

4 Binary: xxxxxxxxxxx1xxxx Cell has Weak signal, strength below weak strength limit 1, default
Hexadecimal: xx1x value -40dB

5 Binary: XXXXxXxXXx1Xxxxx Cell has weak signal, strength below weak strength limit 2, default
Hexadecimal: xx2x value -44dB
Binary: xxxxxxxxxx11xxxx Cell has weak signal, strength below weak strength limit 3, default

4and 5 .
Hexadecimal: xx3x value -48dB

6 Binary: XXxXxxxxx 1XXXxxx Cell has High standard deviation, above SP standard deviation 1
Hexadecimal: xx4x limit 2)

7 Binary: Xxxxxxxx 1Xxxxxxx Cell has High standard deviation, above SP standard deviation 2
Hexadecimal: xx8x limit 2
Binary: xxxxxxxx11Xxxxxx Cell has High standard deviation, above SP standard deviation 3

6and 7 . .
Hexadecimal: xxCx limit 2)
Binary: XxxxxxxTXXxxxxxx Cell has High cross difference, above cross difference limit 1,

8 .
Hexadecimal: x1xx default 10 cm/s

9 Binary: XxxXxxTXXXXXXXXX Cell has High cross difference, above cross difference limit 2,
Hexadecimal: x2xx default 25 cm/s
Binary: xxxxxx11XXXXXXxXx Cell has High cross difference, above cross difference limit 3,

8and 9 .
Hexadecimal: x3xx default 40 cm/s

10 Binary: Xxxxx1XXXXXXXXXX Cell has High vertical current, above high vertical limit ,1 default 10
Hexadecimal: x4xx cm/s

1 Binary: xxxx1XXXXXXXXXXX Cell has High vertical current, above high vertical limit 2, default 20
Hexadecimal: x8xx cm/s
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10 and | Binary: xxxx11XXXXXXXXXX Cell has High vertical current, above high vertical limit 3, default 30
11 Hexadecimal: xCxx cm/s
12 Binary: Xxx IXX0O00000xK Cell inside blanking zone 9
Hexadecimal: 1xxx
13 Binary: XxTXxxO0xx Cel inside illegible zone*
Hexadecimal: 2xxx
14 Binary: x?xxxxxxxxxxxxxx Cell out of range 9
Hexadecimal: 4xxx
15 Binary: 1).<xxxxxxxxxxxxxx Data not ready
Hexadecimal: 8xxx

1) The cross correlation is normally close to 0.5, high limit is 0.6

?) Indicates high single ping standard deviation on horizontal speed.. Narrowband and Broadband have different limits.
The limit input is set as single ping standard deviation per meter since it is dependent on the cell size (and pulse length).
The limits for Broadband are 10, 30 and 50 cm/s. The limits for narrowband are 60, 80 and 100 cm/s. These limits are
used for a 1 meter cell (and pulse). The standard deviation limits used are calculated from these as follows, SP Stdev
limit = SP Stdev per meter limit/sqrt(cellsize*pulselength). Broadband uses a fixed pulse length = 1m. In narrowband the
pulse length follows the column with the smallest cell size. If for example narrowband with 2m cell size and 2m pulse
length, the single ping standard deviation limits becomes 30, 40 and 50 cm/s.

3 The cell can have been configured to be behind the instrument or very close to the instrument. This can also change
during the deployment dependent on water level changes and sensor tilf.

4) The illegible zone: if surfaced referred column, approximately 10% of the distance from surface to the instrument is
contaminated by side lobes.

5 Cells can have been configured to be too far away. Tilting of the instrument can also result in out of range on some of
the beam cells.

Table 5-7: Cell State2 (For SW version 8.3.6. and newer. For older version see previous version.)

Cell State2 bits Meaning

Bit no Bit pattern (x don't care)

0 Binary: X).(XXXXXXXXXXXXX1 Beam1 cell inside blanking zone ")
Hexadecimal: xxx1

1 Binary. X?(XXXXXXXXXXX”X Beam2 cell inside blanking zone 1)
Hexadecimal: xxx2

2 Binary: X).(XXXXXXXXXXX1XX Beam3 cell inside blanking zone ")
Hexadecimal: xxx4

3 Binary. X?(XXXXXXXXXMXXX Beam4 cell inside blanking zone 1)
Hexadecimal: xxx8
Binary: 1

4 nary X).(XXXXXXXXX o Beam1 cell out of range (too far away) 2
Hexadecimal: xx1x
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Binary: XXXXXXXXxx1XXxxx

2)

5 Hexadecimal: xx2x Beam?2 cell out of range (too far away)

6 Binary: X?(XXXXXXX1XXXXXX Beam3 cell out of range (too far away) 2
Hexadecimal: xx4x

7 Binary: X?(XXX.XX“XXXXXX Beam4 cell out of range (too far away) 2
Hexadecimal: xx8x

8 Binary: XXXXXXX1XXXXXXXX Beam 1 cell weak signal strength, below weak signal limit 1,
Hexadecimal: x1xx default value -40dB

9 Binary: XxxxxxTXXXXXXXXX Beam 1 cell weak signal strength, below weak signal limit 2,
Hexadecimal: x2xx default value -44dB

8.and 9 Binary: xxxxxx11XXXXXXXx Beam 1 cell weak signal strength, below weak signal limit 3,
Hexadecimal: x3xx default value -48dB

10 Binary: XXXXX1XXXXXXXXXX Beam 2 cell weak signal strength, below weak signal limit 1,
Hexadecimal: x4xx default value -40dB

11 Binary: XXXXTXXXXXXXXXXX Beam 2 cell weak signal strength, below weak signal limit 2,
Hexadecimal: x8xx default value -44dB

10 and | Binary: xxxx11XXXXXXXXXX Beam 2 cell weak signal strength, below weak signal limit 3,

1" Hexadecimal: xCxx default value -48dB

1 Binary: XXX 1XXXXXXXXXXXX Beam 3 cell weak signal strength, below weak signal limit 1,
Hexadecimal: 1xxx default value -40dB

13 Binary: XX1XXXXXXXXXXXXX Beam 3 cell weak signal strength, below weak signal limit 2,
Hexadecimal: 2xxx default value -44dB

12.and | Binary: xxT1XXXXXXXXXXXX Beam 3 cell weak signal strength, below weak signal limit 3,

13 Hexadecimal: 3xxx default value -48dB

14 Binary: X1 XXXXXXXXXXXXXX Beam 4 cell weak signal strength, below weak signal limit 1,
Hexadecimal: 4xxx default value -40dB

15 Binary: 1XXXXXXXXXXXXXXX Beam 4 cell weak signal strength, below weak signal limit 2,
Hexadecimal: 8xxx default value -44dB

14 and | Binary: 1T1XXXXXXXXXXXXXX Beam 4 cell weak signal strength, below weak signal limit 3,

15 Hexadecimal: Cxxx default value -48dB

") The cell can have been configured to be behind the instrument or very close to the instrument. This can also change
during the deployment dependent on water level changes and sensor tilf.

2) Cells can have been configured to be too far away. Tilting of the instrument can also result in out of range on some of
the beam cells.
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CHAPTER 6 Software versions and Stand-alone usage

The first software versions on the DCPS were made for use together with the SeaGuardIl and SmartGuard Datalogger
only. Using the sensor with a lower software version than 8.1.25 as a stand-alone sensor without a SeaGuard Il or
SmartGuard is not recommended and will not work properly.

Software versions below v8.1.27 have a different input on the Interval property and the Polled Pingrate property. These
did not show up as enumerated types when sending the Help command to the sensor.

6.1 Interval and Polled pingrate settings on software version below 8.1.27

The minimum interval is limited dependent on the sensor configuration. The following values were accepted (number of
seconds as input).

10, 20, 30, 60, 120, 180, 300, 360, 600, 900, 1200, 1800, 3600 or 7200

The maximum polled pingrate is limited dependent on the sensor configuration. The following values were accepted
(Hz)

0.1,05,1,2,3,4,5,6,7,8,9,10

6.2 Interval and Polled Pingrate from software version 8.1.27

The Help command gives the available settings for the Interval and the Polled Pingrate. The lowest Interval available
and the highest Polled Pingrate available is limited. After configuration and a Do Refresh command the listing under will
show only the values allowed.

The input for the interval is now as follows
10 sec, 20 sec, 30 sec, 1 min, 2 min, 3 min, 5 min, 6 min, 10 min, 15 min, 20 min, 30 min, 1 hour or 2 hour.
The input for the Polled Pingrate is as follows

0.1Hz,0.5Hz, 1 Hz, 2 Hz, 3Hz, 4 Hz, 5 Hz, 6 Hz, 7 Hz, 8 Hz, 9 Hz and 10 Hz

6.3 Enabling old input on software versions from 8.1.34

It is possible to enable the old input as it was before software version 8.1.27 (from sw version 8.1.34) doing as follows

/IPress Enter to start communicating with the sensor, refer chapter Error! Reference source not found..
~/ llpress Enter

Stop ///Wait for ack #

Set Passkey(1000) .///Wait for ack #

Set Enable Old Time Setting(Yes) ///Wait for ack #

Save .//[Wait for ack #

Reset./
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CHAPTER 7 Electro Magnetic Compatibility and Cables

In order for a manufacturer to legally produce and sell a product, it has to apply for CE marking. This means that the
commercialized product is conform to the CE applicable standards and can freely circulate within the EFTA (European
Free Trade Association) & European Union countries. The applicable directive for the Acoustic Doppler products is the
EU EMC 89/336/EMC (all electrical and electronic appliances) which mainly focus on the electromagnetic disturbances
the sensor can generate, which should not exceed a level allowing radio and telecommunication equipment to operate
as intended, and that the sensor has an adequate level of intrinsic immunity to electromagnetic disturbance to be able to
operate as intended. This chapter describes the requirements for the Electromagnetic Compatibility (EMC) of the
sensor; EMC filter and protection solutions required for the Doppler Current Profiler Sensor. And also addresses the
different cables available for use of the DCPS sensor.

7.1 EMC Filter and Protection

The sensor is designed to have an extremely high amplification in the Doppler frequency range around 600 kHz. This
also means that severe common mode noise on the power lines may affect the Doppler measurements if the noise
frequencies are close to 600 kHz. This can be checked from the signal strength and noise peak output when connected
to the power of the system.

Two different options are delivered from the factory, one for underwater/buoy systems and one for cable to land
systems.

7.1.1 Underwater/Buoy systems

A common mode line filter on the power lines has to be inserted between the sensor and the system. This filter should
be as close as possible to the cable output from the system and the ground connection on the filter has to be connected
to the common chassis ground of the system or a common ground structure. The chassis ground serves as a return
path for noise currents decoupled by the common mode filter. This is necessary since the noise currents should have a
low impedance path back to the noise source in the system.

This common mode filter may be left out if the system designer knows (from EMC emission tests) that the system does
no emit any noise on the cable to the sensor in the range around 600 kHz.

7.1.2 Cable to land systems

A Filter Box with surge protection on all lines is delivered together with the cables. This box also has the same built in
common mode filter as delivered for underwater systems. This box needs a good connection to earth to divert any large
surge currents to earth. Cable screen from sea side cable and land side cable needs a good connection to the chassis
of the box.

Surge current are generated from nearby lightning and can cause surge currents in the kilo-ampere range on a cable.
The sensor has some protection built-in but the safest is to remove as much as possible of these large surge currents
on the land side of the cable.

If using the SeaGuardIl DCP with Real-Time cable to land, the same filter box is delivered together with the instrument
and should be installed the same way. The operating manual for SeaGuardll, TD 303, gives more information on the
available cables.
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7.2 EMC Testing

The DCPS sensor has been tested at an accredited test laboratory to verify that the sensor fuffills the requirements in
the EU EMC directive (89/336/EMC).
Applied standards

e EN55011 (2009)+Af
e EN61326-1(2013)

Applied tests
e Conducted Emissions
o Electrostatic Discharge Immunity
e Surge Immunity
e Conducted RF Disturbance Immunity

Other tests were found as not relevant to this sensor due to underwater use and DC power.

7.3 Cables

Different cables are available for stand-alone use with free end and connectors. The cables have both power and signal
lines (RS-232/RS-422). Contact factory for more information on cables that is best suited for use in the actual
application. When delivered, system drawings/cable drawings give details on parts connection and installation overview
with best EMC performance (best noise and surge immunity).

In underwater and buoy systems the sensors are delivered with a common mode line filter to be used on the power
lines. This is necessary to remove any present common mode noise frequencies in the Doppler frequency range.

In systems with cable to land the sensor is delivered with a Filter Protection box. This box has a common mode noise
filter and surge protection on power lines and signal lines.

7.4 Power - Voltage range

The input voltage range is from 6 to 30Vdc. When using long cables the voltage should be as close to 30V as possible.
The peak current while the sensor is pinging (after power on) is normally well below 1A (normally below 0.5A), but it
varies dependent on how high the input voltage is and how large the voltage drop is in the cable (lower voltage on the
sensor gives higher peak current).
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CHAPTER 8 Acoustic Wave

8.1 General information

8.2 Parameter list

Table 8-1 Parameter list

Output parameters Symbol

Energy Spectrum E(f) Research
Directional Spectrum DWS, (7 Research
Principal Directional Spectrum DWS (f) Research
K(f) Research
Fourier Coefficients Spectrum A1(f),B1(f),A2(f),B2(f) Research
Wave Mean Direction 2 Operational
Hmo Operational
H 13 Operational
T o Operational
Tm 10 Operational

See description and calculation of all parameters in chapter 8.3.

8.3 Parameter calculation

The Energy Spectrum, E(f) gives the vertical wave energy density for each frequency bin, accumulated from all
directions.

Fourier Coefficients Spectrum, A1(f), B1(f), A2(f), B2(f) are used to calculate all frequency based parameters.

Two different directional Spectrums are calculated

1. Direction Spectrum, DWSy(f) is calculated as mean wave direction for each frequency bin in the spectrum
based on the first order Fourier Coefficients.
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6,(f) = atan(b, (f;)/a,(f))

2. Principal Dir Spectrum, DWS,(f) is calculated based on the second order Fourier Coefficients. The principal
wave direction has an ambiguity direction of 180 degree, but is forced to be in the same interval as the mean
wave direction.

6,(f) = 0.5 - atan(b,(f,)/a,(f))

Orbital Ratio Spectrum, K(f) gives the ratio of vertical to horizontal motions corrected for the wavenumber and water
depth

_ 1 o Cn(f]
K() {mnh(k(fj-h} €2 () + C3 ()

where:

C11(f), C22(f), and C33(f), are the cross-spectra of displacement in Vertical, East and North direction. k(f), is the wave
number and h is the water depth.

Wave Mean Direction, 8,,,, is the energy weighted mean direction over all frequency bins.

Bavg = atan (Z B(£) - b1 (£)/as ()

L

The spreading angle is a measure of how wide the directional cone is over which the wave direction is distributed
(Kumar and Anoop, 2013).

Significant wave height is defined traditionally as the mean wave height (trough to crest) of the highest third of the
waves (Hi3). A modern definition of significant wave height is usually defined as four times the standard deviation of the
surface elevation. The symbol Hmo is usually used for that latter definition. The significant wave height may thus refer to
Hmo or H;3; the difference in magnitude between the two definitions is only a few percent.

Significant Wave Height, Hy;3 is the mean of the highest third of the waves in a time-series computed on the basis of a
spectrum and is referred to as Hiss.

Wave Mean Period, Tro2 is the mean wave period calculated from the spectrum.
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where:

m,, is the n order moment calculated from the Energy spectrum as;

m.= [ frEaf
o
8.4 Other wave descriptions

Wave Crest is the point on a wave with the maximum value or SR
upward displacement within a cycle

crest
Wave Troughs is the point on a wave with the minimum or lowest / \
point in a cycle \/ \/
Wavelength is the distance from a certain point on one wave to the

A i trough
same point on the next wave (e.g. distance between two
consecutive wave crests or between two consecutive wave
troughs). Figure 8-1: wave descriptions

m

Wave amplitude is one half the distances from the crest to the trough. Wave amplitude is a more technical term for
wave height and is used in engineering technology.

Wave frequency is the number of waves passing a fixed point in a specified period of time. Frequency has units of
waves per second or cycles per second. Another unit for frequency is the Hertz (abbreviated Hz) where 1 Hz is
equivalent to 1 cycle per second.

Wave period are the time it takes for two successive crests (one wavelength) to pass a specified point.

Wave speed is the distance the wave travels divided by the time it takes to travel that distance. Wave speed is
determined by dividing the wavelength by the wave period. In symbols ¢ = ABB; / T, where ¢ is the wave speed, A
(lambda) is the wavelength, and T is the period.

Wave Steepness is the ratio of height to wavelength. When wave steepness exceeds 1:7, breakers form. If a wave has
height of one foot and a length from crest to crest of 8 feet, then the ratio is 1:8 and this wave is not going to break. But
if the height is 1 foot and the length decreases to 5 feet, then the ratio is 1:5 and this wave has now become so steep
that the crest topples and the wave breaks.
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CHAPTER 9 Other details

9.1 Compass heading 0° reference direction

In some cases it is necessary to know the orientation of the sensor’s axes. This can be necessary when the sensor is
placed in a fixed position with a fixed orientation (for example in a frame on the sea floor) where the magnetic influence
by an object nearby gives an erroneous heading measurement. In this case the fixed heading input can be enabled, but
to set the correct fixed heading the 0° reference has to be known. On surface buoys made of iron/steel there can also
be problems related to magnetic influence from the buoy structure/body. This can be improved by using an external
compass (parameter input via SeaGuardll or SmartGuard Datalogger) placed away on a mast arm which gives a more
correct compass heading to the sensor. In this case the misalignment/offset between the external compass and the
axes on the DCPS has to be known.

9.1.1 Transducer 1 is 0° reference

When transducer 1 on the sensor is orientated towards magnetic North, the compass heading is 0°. One method is to
measure in which direction transducer 1 is pointing. Position of transducer 1 is shown in Figure 9-1. Moving transducer
1 clockwise gives an increasing heading.

Transducer 1 XI

¢ Find direction of magnetic north.

Find x-axis on DCPS, axis with transducer 1 and 3

(opposite side on same axis).

¢ |[fafixed and non-moving application, align x-axis
and transducer 1 towards correct magnetic north.
Alternatively measure the angle clockwise from
magnetic north to x-axis transducer 1 and set the
fixed heading equal to this value (degrees).

o |f used on a buoy with external compass input, align
the x-axis transducer 1 in the same direction as the
north mark on the compass. Alternatively, try to
measure the clockwise angle from the north mark (0
degree) on the external compass to the x-axis
transducer1 on the DCPS. Set the heading
alignment offset equal to this measured angle (input
parameter heading see chapter 3.5.9. Also
remember to select the external compass as
heading input to the DCPS.

Figure 9-1 Orientation transducer 1

NOTE: To check the value measured by the tilt and heading sensor refer to chapter 4.2. Viewing incoming data
in real-time.

The same procedure can be used if the DCPS is orientated upside-down.
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9.1.2 Orientation/Steering pin as reference

Another method is to use the orientation pin underneath the sensor. This pin is placed between transducer 2 and 3. The
heading is 225 degrees (360-135) if the orientation pin is towards magnetic north, i.e. transducer 1 is 225 degree
clockwise from the orientation pin. The positioning of the orientation pin is shown in the Figure 9-2 and Figure 9-3.

e Use the same methods as described
in chapter 9.1.1

e Remember that the angle between
transducer 1 and the
steering/orientation pin is 225
degrees.

e Add 225 degrees to the measured
orientation of this pin when used as
fixed heading setting. If larger than
360, subtract 360 from the value.

e If external compass input, add 225
degrees to the angle measured
between the external compass and
the orientation pin. Set the heading
alignment offset value equal to this
value. If larger than 360, subtract 360
from the value.

Figure 9-2 Orientation pin and transducers

Orientation pin

Figure 9-3 Orientation pin placement on end plate
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9.1.3 Transducer 1 as reference when upside-down

Use the same method as when the sensor is upward looking. Rotating clockwise gives an increasing angle. The sensor
is able to sense its vertical orientation sensor and automatically correct for the upside-down orientation of the sensor.

NOTE: To check the value measured by the tilt and heading sensor refer to chapter 4.2. Viewing incoming data
in real-time.

9.1.4 Orientation/Steering pin as reference when upside-down

Now transducer 1 is 135 degrees clockwise from the orientation pin. Add 135 degrees instead of 225 degrees.

9.2 Checking the compass

First point transducer 1 towards North. The compass heading should lie close to 360°/0° (same point).

NOTE: To check the value measured by the tilt and heading sensor refer to chapter 4.2. Viewing incoming data
in real-time.

A clockwise rotation gives an increasing compass angle. Keep the sensor away from magnetic object like table legs (if
iron, these are acting as a permanent magnet magnetized by the earth magnetic field). Big objects like for example a
car outside the room where the compass is tested can affect the earth magnetic field at the point where the sensor is
placed. Also the structure of the building can influence on the earth magnetic field around the sensor.

Be aware that nearby objects may influence the magnetic field when the sensor is used. This can for example be a
problem on a buoy as described above or if hanging from a boat. The rule of thumb is that the bigger the magnetic
object is (hard and/or soft magnetic) the further away sensor should be positioned to eliminate the influence. If the
sensor is in a fixed position the fixed heading input can be used as described earlier in this chapter. On buoys the
solution is often to use an external compass which is placed on a non-magnetic mast away from the buoy.

Even alkaline batteries can be a problem if placed close enough to the sensor. When used on SeaGuardll the upper
battery compartment can give problems when using alkaline battery cells. The battery cells provided by Aanderaa do
not give problems when using the lower battery compartment. When batteries are own-built, you have to be aware of
this problem. The influence from the batteries can be checked by looking at the heading output from the sensor while
placing the batteries closer to the sensor. Moving the batteries around a hand held compass also gives a good
indication on whether the batteries are low magnetic or not. Batteries can also be degaussed to reduce the magnetic
influence from the batteries.
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9.3 Checking the tilt sensor

The sensor has a 3-axis inclinometer. The tilt is converted to rotational angles pitch and roll. When the sensor is placed
horizontal the pitch and roll should be close to zero. Pitch is the rotation around the y-axis while roll is the rotation angle
around the x-axis. The x-axis is aligned with transducer 1 and 3 and the y-axis is aligned with transducer 2 and 4.

e Place the sensor horizontal. See that the pitch and roll is close to zero.

e Tilt sensor towards transducer 1 (transducer 1 downwards) and see that the pitch value is decreasing (more

negative).

Tilt the sensor in the opposite direction against transducer 3 and see that the pitch is increasing (positive).

Tilt the sensor towards transducer 2 and see that the roll value is increasing (positive).

Tilt the sensor towards transducer 4 and see that the roll value is decreasing (more negative).

Hold the sensor upside-down and horizontal. The roll should now be close to 180 degrees.

Place the sensor upside-down on a table on transducer 1. The pitch should be close to -25 degrees and the roll

close to 180.

Do the same now on transducer 3. The pitch should now be close to +25 degrees and the roll close to 180.

e Do the same now on transducer 2. The roll should be close to 155 degrees while the pitch should be close to 0.

e Do the same on transducer 4. The roll should be close to 205 degrees and the pitch close to 0. For software
version 8.2.1 and over, the roll range is +180 so the roll reading should be close to -155.

NOTE: To check the value measured by the tilt and heading sensor refer to chapter 4.2. Viewing incoming data
in real-time.

9.4 Checking the acoustics

The best way to check the acoustics is to do a short pre-deployment where the sensor is hanging from a floating raft or
boat. Checking the signal strength from the different beams gives an indication on if some of the beams are much
weaker than the others. When checking the beam strengths close to the sensor, the signal strength should normally be
within 2-3dB between the different beams.

A weaker signal strength on all transducers than seen earlier is not necessarily an indication that something is wrong
with the sensor. The signal strength can show big variations during a year due to changes in biological activities, etc.
Some places variations of the backscatter conditions can give several dB in signal strength variation.
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CHAPTER 10 Maintenance

With 50 years of instruments design and production for the scientific community, in use around the world, you can count
on our reputation for designing the most reliable products available.

We are guided by three underlying principles: quality, service, and commitment. We take these principles seriously, as
they form the foundation upon which we provide lasting value to our customers. Our unmatched quality is based on a
relentless program of continuous monitoring to maintain the highest standards of reliability.

In order to assure the quality of this sensor, critical properties are tested during production. A special form, named ‘Test
and Specification Sheet’ (delivered with the sensor) lists the tests and their results and checkpoints.

10.1 Retrieval of the sensor

Clean the Transducer Head after each deployment.
Note!

Do not use any form of steel brush or any sharp objects on the Transducer Head, as this will damage the
acoustic elements.

The sensor housing will tolerate most cleaning agents. Often 30% Hydrochloric acid (HCL) (Muriatic acid) or acetic acid
will be useful for removing barnacles and similar fouling.

Be sure to follow the safety precaution for such acids.

10.2 Anti-fouling on transducer surface

The front layer on the transducers is optimized to give optimal matching between the transducers and the sea water to
get as high sensitivity as possible. Applying anti-fouling to the surface may give reduced sensitivity. The best way to
keep the fouling away would have been to wash the surface at a regular interval, for example once a week or dependent
on how fast the growth is. This is however not very practical.

If applying anti-fouling, use a very thin and evenly layer on the transducer surfaces. The best is to use a coating which
can be sprayed on as very thin layer.
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10.3 Factory service

Factory service is offered for maintenance, repair or calibration.

When returning Doppler Current Profiler Sensor, always include the Instrument Service Order, Form No. 135; see our
web pages under ‘Support and Training’.

Normal servicing time is four to six weeks, but in special cases the service time can be reduced.

A main overhaul and service is recommended at the factory every three years
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10.4 Example of Test & Specifications sheet and Certificates

AANDERAA

Product:

Serial No: 355

a xylem brand

DCPS 5400

TEST & SPECIFICATIO

NS

,Ocl 2014

Digital Board

L.

Analog Board x2

v

Complete Sensor

3

Tested according to Test Procedure DID-50855.

Tested according to Test Procedure DID-50856.

Tested according to Test Procedure DID-50858.

Performance test and results from Test Procedure DID-50858

4. Visual Check
4.1.  Inspection of o-ring grove.
4.2.  Pressure tested.
4.3.  Electrical isolation to tlange after pressure test.
4.4.  Communication tested (AiCaP, Rs-232/Rs-422).
5. Current Consumption
5.1.  Quescent, no ping (maximum 350 pA) 226.00pA
5.2.  Total with one ping cach seccond (20 - 40 mA) 30.60mA
6. Compass and Tilt sensor
6.1.  Compass and tilt calibrated.
7. Performance test

7.1 Climatic tests to control sensor performance over the whole temperature range.
7.2 Field test in sea water.

Date: 08 Feb 2019

Sign:

Haloarod —fherre

Halvard Skurve, Production Engineer

Figure 10-1 Example of Test and Specification sheet
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/AANDERAL CALIBRATION CERTIFICATE

Form No 859, May 2019

a xylem brand

Certificate no: 5400_260_00157905 Product: 5400 Serial no: 260
Calibration date: 16.05.2019 Page 1 of 2

This is to certify that this product has been calibrated and verified using the following reference equipment:

Rference Equipment Descripion | Serl |

Obtained Heading deviation for this product:

Heading deviation

8 4+ ODeg. Tilt

6 15 Deg Tilt
— 4 m 225 Deg. Tilt
= N + 35Deg. Tilt
o, 25 v s . ... = 0 & 15 Deg. Lower Limit

A AR ek

= 0_“.;? ‘A.‘! o k08 i i‘i‘iAiAi ~~ 04& 15 Deg. Upper Limit
® 2 sl ] —— 225 & 35 Deg. Lower Limit
3 —— 22.5 & 35 Deg. Upper Limit
& i eg. Upper Limi

-6

-8

-180 -150 -120 -90 60 -30 0 30 60 90 120 150 180
Reference Heading [Deg.]

Obtained Pitch and Roll deviation for this product:

Pitch and Roll deviation
1.5 4 Pitch
Roll
— | Deviation Lower Limit
g’ 54 0000000000000 B Deviation Upper Limit
9..4 ' A 'y r'y "
= £ F
5 0 s T 5 - 5 - >
% -0.5-
0
-1
-1.5 - -
-45 -30 -15 0 15 30 45
Reference Pitch/Roll angle [Deg.]

Page 1

Figure 10-2: Example of Calibration Certificate compass and tilt page 1
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AV A

a xylem brand

Certificate no: 5400_260_00157905

CALIBRATION CERTIFICATE

Product: 5400

Calibration date: 16.05.2019

Form No 859, May 2019

Serial no: 260
Page 2 of 2

Using these Calibration Coeffisients:

Index ]

Compass Coeffs Up 5.31572E02
Compass Coeffs Down 5.28409E02
TiltX Coeffs Up 2.47264E-01
TiltX Coeffs Down 2.53497E-01
TiltY Coeffs Up 2.49805E-01
TiltY Coeffs Down 2.51582E-01

Date:16.05.2019

1
-4.95104E01
-6.09271E01
7.44686E-01
7.48688E-01
7.55326E-01
7.53572E-01

2
5.48922E02
5.50807E02

3
-1.02951E02
-1.06035E02

4
5.12860E02
4.95228E02

5 6
1.91816E02 2.16892E00
2.17118E02 -1.89488E00

WSM

Helge Soltveit, Production Engineer

Page 2

Figure 10-3: Example of Calibration Certificate compass and tilt page 2
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/rX=I=7 CALIBRATION CERTIFICATE

Page 139

l
s b brand Form No. 726, June 2007
Product: DCPS 5400 Serial No: 13
Calibration Date: 27 Jun 2014
This is to certify that this product has been calibrated using the following instruments:
Calibration Bath model FNT 321-1-40
ASL Digital Thermometer model F250  Serial: 6792/06
Calibration points and readings:
Parameter: Temperature
Calibration points and readings
Temperature (°C) 1.116 11.984 24.011 35.845 (.000 0.000
Reading (LSB) 12460344 10790645 8813782 6949004 0 0
Giving these coefficients
Index 0 1 3 4 5
TempCoef 2.66185E01 -5.17975E01 8.06210E00 = -1.97612E01 0.00000E00  0.00000E00
Date: 27 Jun 2014 Sign:

Aanderaa Data Instruments AS
Sanddalsringen 5b, Postboks 103 Midtun, 5828 Bergen
Tel +47 55 60 48 00 Fax +47 55 60 48 01

T Oot Honlormty

Tor-Ove Kvalvaag, Calibration Engineer

aanderaa info@xyleminc.com

Figure 10-4 Example of Calibration Certificate for optional Temperature Sensor

WWWw . aanderaa.com
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/Y\=]]
s PRESSURE CERTIFICATE

Product: DCS 4830R Certificate No: 83053255101

Serial No: Demo
Date: 02.05.2013

This is to certify that this product has been pressure tested with the following instrument, and we confirm that no
irregularities were found during the test:

Autoklav 800 bar — sn: 0210005

Pressure readings:

Pressure (Bar) Pressure time (hour)

30 1

Date: 02 May 2013 Sign:

%ﬂhflﬁ( Gicte (he

Ragnhild Fide Ure, Production Engineer

AANDERAA DATA INSTRUMENTS AS

5851 BERGEN, NORWAY Tel +47 5560 48 00 Fax +47 556048 01 E-mail: info@aadi.no Web: hitp://wwaw.aadi.no

Figure 10-5 Example of Pressure Certificate
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CHAPTER 11 Installation

141

11.1 AADI Real-Time Collector connection with Windows 10

Windows 10 USB to SeaGuard / SmartGuard fixes

Download Windows mobile device center (WMDC) 32 or 64 bit version:

https://support.microsoft.com/en-us/help/931937/description-of-windows-mobile-device-center

Windows 10 ver. 1703 / 1709

Problem: WMDC (Windows mobile device center) hangs at splash screen
Log on with local administrator privileges

In the search field enter: services

Scroll down to “Windows Mobile-2003-based device connectivity”

£ Windows Mobile-2003-based device connectivity Provides connectivity for Windows Mobile-2003-based devices Running  Automatic

£ Windows Mobile-based device connectivity Provides remote command and centrol to Windows Mebile-based devices, Running  Automatic

Local Service

Local Service

Right click and click on properties on the Windows Mobile-2003-based device connectivity

Windows Mobile-2003-based device connectivity Properties (Local ..

General LogOn  Recovery Dependencies
Log on as:

(O Local System account
Allow service to interact with desktop

(@) This account: |Local Service | Browse...

Password:

Confirm password: SEEBNIINRIRENES |

Click on Local System account.

AANDERAA
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Properties (Loca > bwork connectivity opti
i iy discovered vulnerab
General LegOn  Recovery Dependencies d software

Log on as innot be stopped.

® lated functionalities fro
Local System account

rending and allows exic
[C] Allow service to interact with desktop

1ote sources that suppe
(O This accourt Browse pvents, querying events
authorized users from ¢
ied font data, Applicati

Confirn pagsword: |

Services X

1 The new logen name will not take effect until you stop and restart the
! senvice.

T

| + W5-Management pro
or files, e-mail, and otk
0K Cancel Apply started on demand ant

Maintains date and time synchronization on all clients and servers in the network. If this

Click ok and ok.

Do the same with Windows Mobile-based device connectivity.

Restart pc and plug in the USB cable from SmartGuard / SeaGuard.
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11.2 Connecting Cables

Aanderaa offers a wide range of standard cables;

11.2.1 For AiCaP and RS-232 use

Table 11-1: Available cables for AiCaP and RS-232

e 4318 Sensor Foot AiCaP

e Used to connect DCPS to SeaGuardll
top-end plate
e Only for use in center hole

e 4838 Sensor Cable AiCaP

e Used for remote connection of DCPS,
between sensor and SeaGuardl| top-
end plate

e Only for use in center hole

e 5340 Sensor Cable AiCaP and RS-232

e Used for remote connection of DCPS,
“ ‘ between sensor and top-end plate via
male 8pin Subconn

See length in table e Needs 5662 or 4872 for connection to
SeaGuard top-end plate or 5245 for
connection to SmartGuard

e 5662 Connection Cable AiCaP

e Connection between straight plug on

SeaGuardll top-end plate using sensor
Length 0.5meter hole and 8pin Subconn on 5340 cable
e Needs 5340 cable for connection

e 4872 Connection Cable AiCaP

e Connection between angular plug on
SeaGuardll top-end plate using sensor
Langth 0.5 mster hole and 8pin Subconn on 5340 cable

e Needs 5340 cable for connection

AANDERAA
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e 5245 Connection Cable AiCaP

e Connection between SmartGuard M12
See length in fable according fo part number plUg and 8p|n SUbCOﬂﬂ On 5340 Cable
e Needs 5340 cable for connection

e 5414 Sensor Cable AiCaP

e Free end cable for connection between
sensor and Aanderaa logger

Cable length see table

e 4860 Sensor Cable RS-232

e Free end cable for connection between
sensor and 31 party logger

Cable length see table

e 4834 Sensor Cable

e Sensor cable with 9pin DsuB for
connection between DCPS and PC

e 5159 Sensor Cable RS-232
e RS-232

e To be used with Real-Time cable

See length in table
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0.02m

e 3855 Set-up and configuration cable

e Non watertight Set-up cable with 9pin
DsuB for connection between 10pin
— Lemo and PC for laboratory use only

| Length, see table

11.2.2 For RS-422 use

Table 11-2: Available cables for RS-422

e 4860 Sensor Cable RS-422

e Free end cable for connection between
sensor and 31 party logger

Cable length see table

e 4902 Sensor Cable

e Sensor cable with 9pin DsuB for
connection between DCPS and PC

m e RS-422/RS-232 converter included
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e 5159 Sensor Cable RS-422

e To be used with Real-Time cable

See length in table —‘

e 5618 Set-up and configuration cable

e Non watertight Set-up cable with 9pin
DsuB for connection between 10pin
Lemo and PC for laboratory use only

e RS-422/RS-232 converter included

AANDERAA

a xylem brand



July 2019 — TD 304 OPERATING MANUAL — Doppler Current Profiler Sensor 5400

11.3 Mounting considerations

Protecting Rod
Kit 3967

Sensor Breacket
5746 (inc. in 5744A)

Accessory
Mounting Plate
5745

Figure 11-1: Inline mooring frame 5744A

Page 147
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11.4 Application examples

DCPS is a flexible sensor that can be used in many different applications, either as a part of a SeaGuard Il self-
contained multiparameter observatory or as a part of a flexible user designed observation point. The factory also helps
users with designing system to solve a specific task. The next examples are just two of many hundreds system already
delivered.

First example in Figure 11-2 shows a small system designed for a fish farm measuring Current in multiple layers,
Salinity at one depth and Oxygen at four depths. This system is easily scalable to fit the individual needs

Aqua optoder 4531
Analog 1-5V
S—
SMARTGUARD 1oVpower | " Analog 4 -20 mA
DATALOGGER (5100) I
= [e) J—J—u)
RS232 + power
® [ﬂ I
p— iﬁ
RJ45 LAN & =
@i=5|=
Lei[Bllo| ls =
POWER CABLE (5239N) = =
AICAP CABLE (5635M)
I S - P—
‘ ” ‘
] —
COND 4318 ===
-REAL-TIME COLLECTOR (4807A)
-GEOVIEW (4935)
DCPS
Figure 11-2: Example 1
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Page 149

Example 2 in Figure 11-3 shows a more complex buoy system with meteorological sensors, satellite communication,
solar panels as well as Motus directional wave sensor and DCPS. This system is also easily scalable with possibilities
for adding water quality sensors and single-point current measurement for measuring current close to the surface.

POWER SYSTEM

POWER PACK (5960>

SENSOR & COMMUNICATION SYSTEM

MOTUS WAVE BUOY

GILL MAXIMET 200
(5993

RADAR REFLECTOR
(5980>

NAVIGATION LIGHT
SOLAMAX-65 (5979)

LANTERN GUARD
(5958

PEDESTAL (1911066A)

IRIDIUM COMMUNICATION UNIT
(5969

POWER PACK (5%960):
4 x 41w SOLAR PANELS
2 X 100Ah BATTERIES

4 X 41W SOLAR PANELS, 2x100Ah BATTERIES GILL
MAXIMET 200
ENCLOSURE EXT.COMPASS
(5790 5957
CHARGER
UNIT
= =
(=]
® fo (===
P9 -
POVER P
CABLE 00 = g
(5235N) Sllfe = =3 -
- - 0 =
e N — CABLE
o D (5458)
v
BATTERY -
12V/1156h ?
L L '
< =
BATTERY CABLE CABLE
(5835F) S9e3m
12V/1156h
% BUOY TOWER

Figure 11-3: Example 2

SENSOR RACK
(5983

DOPPLER CURRENT PROFILER
(5400>
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Aanderaa Data Instruments AS
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