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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 Motus Wave
Sensor 5729. The sensor is made for integration with either EMM 2.0 buoy or Motus DB 1750 buoys or used as stand-
alone sensor with 3 party buoys. The sensor is a part of the Aanderaa buoy package Aanderaa EMM 2.0 Motus buoy
or the Aanderaa DB 1750 Motus Buoy. Both buoy package are standard solutions with a wide range of optional
parameters available both for meteorological and hydrological measurements. The sensor is also available as Sensor
Kit for mounting on existing EMM 2.0 or Motus DB 1750 buoys. The sensor and integrations on all buoys are described
in a single manual since the measurement principle and operation of sensor are the same.

The sensor utilize common communication protocols at the RS-232 interface where the Smart Sensor Terminal protocol
is a simple ASCIlI command string based protocol, AADI Real Time is an XML based protocol, AIS mode is a special
output designed to transmit the Message 8 directly to an AlS transponder and the CAN bus based AiCaP
communication protocol are mainly used when the sensor is connected to one of the Aanderaa Dataloggers.

In this Manual we will focus on connection to SmartGuard as this is the standard datalogger for use in buoy. We will
also cover 3 party loggers since this configuration will differ from the SmartGuard. However the sensor can also be
connected to a SeaGuardll but then the configuration will be identical to SmartGuard since SeaGuardll is a watertight
submerged version of SmartGuard. For SeaGuardll configurations follow CHAPTER 3.

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 3 and CHAPTER 4 or terminal software like Tera Term, described in CHAPTER 6.

Note! Some settings are only visible when certain settings are enabled.

The sensor may be used on other 31 party buoys of similar size and shape as Motus DB 1750 without any extra
adjustment. If the size or shape of buoys is different an adjustment to the frequency response might be necessary.
Please contact aanderaa.support@xyleminc.com for information about this adjustment.

AANDERAA
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Document Overview

CHAPTER 1 is a short description of the Motus including dimension, connections and properties.
CHAPTER 2 gives the theory of operation and list of all output parameters including calculations.

CHAPTER 3 is an overview of how to configure the sensor with AADI Real-Time Collector when connected via an
Aanderaa logger such as SmartGuard.

CHAPTER 4 is an overview of how to configure the sensor with AADI Real-Time Collector when the sensor is used
stand-alone.

CHAPTER 5 describes how to log data using AADI Real-time Collector.

CHAPTER 6 describes sensor configuration using terminal software such as Tera Term.

CHAPTER 7 describes the use of External Compass.

CHAPTER 8 describes the sensor electromagnetic compatibility (EMC) and cables.

CHAPTER 9 gives information about maintenance.

CHAPTER 10 describes installations of sensor on a buoy and information about all available accessories.

Applicable Documents

Form 858 Test & Specification Sheet

Form 856 Calibration Certificate Motus

D-417 Data Sheet Motus Wave Sensor 5729

TD 268 AADI Real-Time collector operating manual
TD 293 Operating manual SmartGuard

AANDERAA
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Abbreviations

AiCaP
ASCII
BOOT ENABLE
(09.1)
COM port
Deg.M
EMC

EIA

ft

GND

hPa

Hz

IMU

kPa

m

mA
mbar
NOAA
RS-232

RS-422
RXD

s
SD-Card
TXD
USB

v
VPWR
QA

QcC

August 2020 - TD 316 OPERATING MANUAL - Motus Wave Sensor 5729

Aanderaa Protocol: Automated idle Line CANbus Protocol

American Standard Code for Information Interchange

Used to enable firmware upgrade.

Controller Area Network - sometimes referred to as CANbus

Communication port used for Serial communication RS232/RS422

Degrees Magnitude

Electromagnetic compatibility

Electronic Industry Alliance

Feet

Ground

Hectopascal unit for measuring pressure, 1ThPa=1mbar

Hertz is the derived unit of frequency in the International System of Units (SI)

Inertial Measurement Unit

Kilopascal unit for measuring pressure

Meter

Milli Amper

Millibar unit for measuring pressure, 1mbar=1hPa

National Oceanic and Atmospheric Administration

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

Differential serial communication for longer cables

Serial communication Received data

Seconds

Secure Digital Card a storage device used to store data

Serial communication Transmitted data

Universal Serial Bus

Volt

Positive Supply

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 Motus Wave Sensor

1.1 Description

Motus Wave sensor is a directional sensor module for use on surface buoys. The sensor is tested and approved for use
with YSI EMM 2.0 and Motus DB1750 buoys. The sensor can either be connected to an Aanderaa Datalogger using the
AiCaP protocol or to any third party logger using RS-232. The sensor is using a build-in solid state 9-axis
accelerometer/gyro/magnetometer to measure the movement of the buoy. These measurements are then processed
inside the sensor and a wide range of parameters as well as wave spectrum are presented directly from the sensor in
real-time. For maximum flexibility the sensor can handle off- center mounting and due to the 30 meter depth rating it can
also be installed outside the buoy body. The senor is equipped with an internal compass in order to reference directional
data to geographical or magnetic north. If the magnetic field is disturbed by the buoy structure or payload an optional
external compass may be used. In order for the wave sensor to fully capture the required movements of the buoy a
more flexible mooring is required. To obtain the required flexibility one section of the mooring should consist of a rubber
cord. Guidelines for mooring design are available in CHAPTER 10.

1.2 Sensor Dimension

<
3
RS
- 4x@6.5 0116
0130
M5x17 2
Figure 1-1: Sensor Dimension side view Figure 1-2: Sensor Dimension top view

a xylem brand
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1.3 Sensor pin configuration and data output

Motus are using a 10-pin underwater mateable connector, WET-CON MCBH10M from SeaCon for RS-232 and AiCaP
communication between sensor and logger; see chapter 1.3.1 for pin configuration. It also uses a 6-pin underwater
mateable connector, WET-CON MCBHG6F from SeaCon for RS-232/RS-422 connection to external compass; see
chapter 1.3.2

1.3.1 Sensor pin configuration RS-232 and AiCaP communication

Sensor top view

- Sensor connector type: WET-CON MCBH10M

- Recommended cable: WET-CON MCIL10F

Sensor plug Connecting Cable
MCBH10M. Pin no: MCIL10F. Pin no:
TXD 0 1 1 Black
RXD I 2 2 White
VPWR I 10 10 Orange/ Black
GND - 9 9 Green/Black
NCE 7 7 White/Black
NCR 6 6 Blue
CAN_GND - 5 5 Orange
CAN_H 3 3 Red
CAN_L 4 4 Green
BOOT ENABLE I 8 8 Red/Black

Table 1-1: Sensor pin configuration 10-pin plug

AANDERAA
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1.3.2 Sensor pin configuration external compass input

Page 13

Sensor top view

- An external compass can be connected to the wave sensor via the
sensors dedicated WET-CON MCBH6F connector.

- Recommended cable: WET-CON MCIL6M

- Output voltage: Sensor supply voltage, (VPWR)

- Maximum Current Drain: 0.8A

- Acceptable data format: NMEA 0183 “HDG” output

Figure 1-4 External compass input 6-pin plug

Signal name Input (I) Sensor plug Connecting Cable Remarks
Output (O) Pin no: MCBHG6F Pin no: MCIL6M

RX- I 4 4 Green

RXD/RX+ I 3 3 Red

TXD/TX- 0 6 6 Blue

X+ 0 5 5 Orange

Compass GND - 2 2 White

Compass PWR 0 1 1 Black Voltage =VPWR

Table 1-2: Sensor pin configuration for external compass 6-pin plug

1.3.3 Sensor Grounding

Sensor top view

— Ground Terminal. Always connect to Ground

Figure 1-5: Sensor Grounding

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 and RS-232 but also special customer specified cables for use in project. See chapter 10.3 for an overview of
standard cables or contact aanderaa.support@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 cable or you need a RS-232 configuration cable.

1.4.1 Configure sensor using RS-232 configuration cable
The 5789 cable is a 1.5 meter configuration cable used for connection between sensor and PC.

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 Motus 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 and 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 5789 is also available in other lengths.

Cable 5789 do also consist of a read switch that is used for firmware upgrade. This can only be performed by trained
and certified personal. Please contact aanderaa.support@xyleminc.com for more info.

To configure/communicate with the sensor you might either use AADI Real-time collector, refer to CHAPTER 3 and
CHAPTER 4 or you might use terminal software like Tera Term or HyperTerminal, refer CHAPTER 6.

This cable can be used to communicate with the sensor regardless of which mode the sensor is set to. An AiCaP cable
can only be used to communicate with a cable set to AiCaP mode.

Pin configuration is shown in Table 1-3.

Connection to the Connection to
USB port for the PC serial

power supply / \ Port

Connection to an

Connection
external power X

to the

supply ~—48 sensor

(alternative2) e

Figure 1-6: Configuration Cable 5789

AANDERAA
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Signal name Sensor plug 9-p D-Sub USB
MCIL10F

TXD 1 2

RXD 2 3

CAN_H 3

CAN_L 4

CAN_GND / NCG 5

NCR 6

NCE 7

BOOT ENABLE 8 Read Switch

GND 9 5 + Read Switch 4 (Black)

VPWR / Pos. Supply 10 1 (red)

RTS short to CTS 7-8

DSR short to DTR 4-6

Table 1-3: 5789 Cable pin configuration

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.

For more information about sensor connection and configuration see CHAPTER 3, CHAPTER 4 or CHAPTER 6.

Get Interval //When sending this string to the sensor, it will then return the value stored in
this property.
Interval 5729 19 100.000 /IReturned from sensor, where 5729 is the product number, 19 is the serial

number of the sensor and 100.000 is the value stored as interval in seconds.
To change the value you might send the following command:
Set Interval(300) /This will change the value for this property to 30 minutes

Save /IAlways end with save to store setting in flash

The interval will now be changed to 300 seconds.

AANDERAA
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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.

The access level needed to Read or Write each property is given in the last column of each table in the following
chapters. Please note that some properties are read only for operators, and only Aanderaa Service personal or trained
users can write to these properties.

Output | Passkey | Description

No No Passkey needed for changing property
Low 1 The Passkey must be set to 1 prior to changing property
High 1000 The Passkey must be set to 1000 prior to changing property
This Passkey value also gives read access to some factory properties that usually are hidden
Read

Factory The user have only read access

Only

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 3 and CHAPTER 4.

Some properties of the ‘AiCaP’ sensor will not be applicable / visible when the sensor is connected to a SmartGuard
Datalogger, as these properties will be controlled by the instrument. For older versions of Motus a hardware upgrade
might also be needed. Please contact aanderaa.sales@xyleminc.com for assistance.

Please note that updating the Image might also require an Image update in the logger and update of AADI Real-Time
Collector.

All sensor properties are listed in chapters 1.7.1 through 1.7.4.

AANDERAA

a xylem brand


mailto:aanderaa.sales@xyleminc.com

August 2020 — TD 316 OPERATING MANUAL — Motus Wave Sensor 5729 Page 17

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.

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

Property

uoneinbiuoy
3)LIM/peaY

=
o
o
-
e
D
3
D
=
—
(7]

U0I1}99)0.1d SS999Y

Product Name | String | 31 | AADI Product name, default Motus Wave Sensor
Product Number | String | 6 AADI Product number, default 5729
Serial Number | INT 1 Serial Number No/
SWID String | 11 | Unique identifier for internal firmware Read
SW Version INT 3 Software version (Major, Minor, Built) Only
SWID 2 String | 11 | Unique identifier for internal firmware
SW Version 2 INT 3 Software version (Major, Minor, Built)
HWID X String | 19 | Hardware Identifier, X =1..2 unique identifier for hardware o
HW Version X | String | 9 Hardware |dentifier, X =1..2 (Rev. X)
System Control | INT 3 For AADI service personnel only High
Production Date | String | 31 | AADI production date, format YYYY-MM-DD (Not in use) Read
Last Service String | 31 | Last service date, format YYYY-MM-DD, empty by default on
Last Calibration | String | 31 | Last calibration date, format YYYY-MM-DD (Not in use)
ﬁ?gfvr:;‘ion INT 1 Recommended calibration interval in days (Not in use)
Zz,ig;age File String | 31 | Front Image File Name Egz:d

nly
Table 1-5: Factory Configuration sensor properties for Motus Wave Sensor 5729
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1.7.2 Deployment Settings

Deployment Settings contains settings for instruments metadata like position and owner.

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

ON

Property

&3
[<}]
=9

({e]

c =
= =
=3
(o]

=

S)UBWBYd JO
U0I1}99)0.d SS899Y

Interval ENUM | 1 Set the output mteryal |n.seconds. Minimum available interval is

dependent on configuration.
Location String | 31 | User setting for location DS | No/
Geographic Position | String | 31 | User setting for geographic position No
Vertical Position String | 31 | User setting for describing sensors vertical position.
Reference String | 31 | User setting for describing sensor reference, user definable.
Table 1-6: Deployment settings sensor properties for Motus Wave Sensor 5789
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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.

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

uoneinbiuoy
aLIM/pedy

=
o
o
-
e
D
3
D
=
—
(7]

U01}99}0.d SS9I9Y

Sets the sensor operation mode (AiCaP, Smart Sensor Terminal,
AADI Real-Time and AIS Output). AiCaP is a CAN bus output only
Mode ENUM | 1 | used with Aanderaa loggers, Smart Sensor Terminal is an ASCII
output, AADI Real-Time is a XML output and AIS QOutput is a special
NMEA output used when connected to an AlS transmitter.
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
when not busy). Default is ‘Yes’ No/
Enables polled mode in Smart Sensor Terminal Mode. When set to L
- : : . ow
no’ the sensor will sample at the interval given by the Interval
Enable Polled BOOL | 1 property. When set to ‘yes’ the sensor will start measurements at the
Mode time of power up. A Do Sample command triggers the end calculations
and output of data. A Do Output command will repeat the output of the
last calculated data- Default is ‘No’
Enable Text BOOL | 1 Contro[s the insertion of descriptive .text in Smart Sensor Terminal .
mode, i.e. parameter names and units. 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). SC
Water Depth Float |1 | Water Depth surface to sea bed. [m]
Gravity Float | 1 | Local Gravity constant [m/s?], default value are 9.81
High Frequency Lower cut-off frequency in Hz. The default value is 0.7Hz= 1/0.7 = 1.42
Iy Float |1 L .
Limit (Hz) second, this is also equal to the lowest wave period we can measure.
Higher cut-off frequency in Hz. The default value is 0.03333Hz =
Low Frequency Float | 1 1/0.3333 = 30 seconds. The range is maximum 33 seconds =
Limit (Hz) 0.03030Hz, this is also equal to the highest wave period the sensor
can measure. No/
Wave Integration time used for wave calculation. 5 min,10 min,15 min,20 No
S ENUM | 1 | min,25 min,30 min,35 min,40 min,45 min,50 min,55 min,1 hour.
Integration Time . .
Default is 30min.
Time Series Float | 1 Length of each temeries.5 min,10 min,15 min,20 min,25 min,30 min,35
Record Length min,40 min,45 min,50 min,55 min,1 hour. Default is 30 min.
g’;?gﬁ 2hz BOOL |1 | Enables 2Hz output for all Time Series. Default ‘no’ equal to 4HZ.
Swell W!”d Separation Frequency used to separate swell from wind generated
Separation Float |1 . _
sea. Defaultis 0,1Hz = 10 seconds
Frequency (Hz)
AANDERAA
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Mean Spreading ENUM Configuration of Mean Spreading Angle Output
Angle Output Alternative options are: Off, Storage, Output+Storage?)
First Order ENUM Configuration of First Order Spread Output
Spread Output Alternative options are: Off, Storage, Output+Storage?
Long , .
Crestedness ENUM Conflguratlon gf Long Qrestedness Output

Alternative options are: Off, Storage, Output+Storage?)
Output
Energy Configuration of Energy Spectrum Output
Spectrum ENUM : . )

Alternative options are: Off, Storage, Output+Storage?
Output
Directional Configuration of Directional Spectrum Output
Spectrum ENUM : . . 1
Output Alternative options are: Off, Storage, Output+Storage
Principal Dir Configuration of Principal Dir Spectrum Output
Spectrum ENUM ) . . 1
Output Alternative options are: Off, Storage, Output+Storage
Orbital Ratio Configuration of Orbital Ratio Spectrum Output
Spectrum ENUM : . . N
Output Alternative options are: Off, Storage, Output+Storage
Fourier Cosff Configuration of Fourier Coeff Spectrum Output
Spectrum ENUM : . . 1
Output Alternative options are: Off, Storage, Output+Storage
Wave Peak Dir ENUM Configuration of Wave Peak Dir Wind Output
Wind Output Alternative options are: Off, Storage, Output+Storage?) sC No /
Wave Peak Dir ENUM Configuration of Wave Peak Dir Swell Output Low
Swell Output Alternative options are: Off, Storage, Output+Storage?)
Wave Mean Dir ENUM Configuration of Wave Mean Dir Output
Output Alternative options are: Off, Storage, Output+Storage?)
Wave Height Configuration of Wave Height Wind HmO Output.
Wind HmO ENUM Outputs Significant Wave Height Wind HmO.
Output Alternative options are: Off, Storage, Output+Storage?)
Wave Height Configuration of Wave Height Swell Hm0 Output.
Swell HmO ENUM Outputs Significant Wave Height Swell HmO.
Output Alternative options are: Off, Storage, Output+Storage”
Wave Height ENUM Configuration of Wave Height Hmax Output
Hmax Output Alternative options are: Off, Storage, Output+Storage?
Wave Height Configuration of Wave Height Max Trough Output
Max Trough ENUM : . . N
Output Alternative options are: Off, Storage, Output+Storage
Wave Height Configuration of Wave Height Max Crest Output
Max Crest ENUM : . . N
Output Alternative options are: Off, Storage, Output+Storage
Wave Period ENUM Configuration of Wave Period Tmax Output
Tmax Output Alternative options are: Off, Storage, Output+Storage?
Wa\(e Mean Configuration of Wave Mean Period Tz Output
Period Tz ENUM : .

Alternative options are: Off, Storage, Output+Storage?
Output
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Wave Heiaht Configuration of Wave Height H1/3 Output.
H1/3 Out %t ENUM | 1 | Outputs Significant Wave Height H1/3.
P Alternative options are: Off, Storage, Output+Storage?)
. Configuration of Wave Height H1/10 Output.
ma/\;% ’gi’f”gt ENUM | 1 | Outputs Significant Wave Height H1/10.
P Alternative options are: Off, Storage, Output+Storage?
. Configuration of Wave Height H1/1 Output.
ma/‘;eolllﬁﬂt ENUM | 1 | Outputs Significant Wave Height H1/1.
Alternative options are: Off, Storage, Output+Storage?)
Wa\(e Mean Configuration of Wave Mean Period T1/3 Output
Period T1/3 ENUM | 1 ) . . 1
Output Alternative options are: Off, Storage, Output+Storage?)
Waye Mean Configuration of Wave Mean Period T1/10 Output
Period T1/10 ENUM | 1 : . . 1
Output Alternative options are: Off, Storage, Output+Storage
Hgave Ve_n‘. Configuration of Heave Vertical Time Series Output
Time Series ENUM | 1 : . . ;
Output Alternative options are: Off, Storage, Output+Storage?
Hgave qu ' Configuration of Heave Horizontal Time Series Output
Time Series ENUM | 1 : . . )
Output Alternative options are: Off, Storage, Output+Storage?)
Waye Mean Configuration of Wave Mean Period Tm02 Output
Period Tm02 ENUM | 1 : . . ;
Output Alternative options are: Off, Storage, Output+Storage?)
Wa\(e Pegk Configuration of Wave Peak Period Wind Output
Period Wind ENUM | 1 : . . ;
Output Alternative options are: Off, Storage, Output+Storage?
Waye Peak Configuration of Wave Peak Period Swell Output
Period Swell ENUM | 1 ) . , 1
Output Alternative options are: Off, Storage, Output+Storage
. Configuration of Heading Output
Heading Output | ENUM | 1 Alternative options are: Off, Storage, Output+Storage?)
External ENUM | 1 Configuration of External Heading Output
Heading Output Alternative options are: Off, Storage, Output+Storage?)
Pitch and Roll ENUM | 1 Configuration of Pitch and Roll Output
Output Alternative options are: Off, Storage, Output+Storage?)
System , .
Parameters ENUM | 1 Conflguratlon gf System Parameters Output 1
Output Alternative options are: Off, Storage, Output+Storage?)

No/

SC Low

Table 1-7: Sensor properties for Motus Wave Sensor 5729

") The enumeration is Off or 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 is only saving the data to the SD

card.
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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 in addition to some sensor settings.

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

= O >
2 S 83
2 ER Y
A c =¢
3 2 53
2 S g
@ Q
=
=]
" . User text for describing node, placement etc. Default is Motus No/
Node Description | String | 31 Wave Sensor 5729%#xxx where xxx is serial number Low
Owner String | 31 | User setting for owner information, company name etfc. Elc;:]
Interface String | 31 | Factory use only, RS-232 for standard version.
RS232 baudrate: 4800, 9600, 57600, or 115200. Default baudrate
Baudrate ENUM |1 is 115200. The baudrate affects the minimum available Interval
setting.

RS-232 flow control: ‘None’ or “Xon/Xoff'. Default setting is
Xon/Xoff'. 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 communication sleep ('%’) and communication ready (‘')
indicators. After the last communication with the sensor, it normally

Flow Control ENUM | 1

Enable Comm ENUM |1 | outputs a ‘% when the Comm Timeout time is over. When a UM
Indicator . , e o
character is sent to the sensor, it outputs a !" to indicate that it is High
ready to communicate. /
Time communication is active (Always On, 10's, 20 s, 30 s, 1min, 2 High

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.

Enables the correction of displacement errors due to a sensor
located off the buoys rotational origin. The errors in the vertical

Enable Off-centre

Correction BOOL |1 displacement will have impact on the calculated significant wave
height.
The sensors installation position (X,Y,Z) relative to the rotation
origin of the buoy. Based on this position and the sensors
off orientation sampled at 4Hz, the added displacement for the X,Y
-centre XYZ

(m) Float |3 and Z component are coherently subtracted to the IMU based

displacement. By activating this function the wave height and the
wave direction are more precisely calculated for a wave sensor
installed off the buoys rotational origin.
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Enable
Frequency BOOL |1 Enables frequency correction of the buoy frequency response.
Correction High
Correction , /
Frequencies (Hz) Float | 15 | Selects the center frequency for each frequency correction High
Correction Selects the correction values for the center frequencies given in the
Float |15
Factors Frequency Scale.
Sensor rotation offset Pitch, Roll, and Heading. These values is
added to the IMU calculated Pitch, Roll and Heading. These values
Sensor Rotation do not change the calculated wave direction, but only the reported No /
Float |3 Wave Sensor Orientation. When post processing the wave
Offset PRH (Deg) I : No
directions using an external compass as reference these values
must be subtracted from the Sensor Orientation before the External
compass corrections are performed.
Enable Magnetic Enables use of magnetic declination angle input (see next
. BOOL |1
Declination property)?) No /
. A value to correct for the magnetic variation on the site where the L
Declination Angle . L . . ow
(Deg.M) Float |1 sensor is used. This is the angle in degrees between magnetic
’ north and true north."
Enable Ext BOOL |1 Enables external compass :
Compass Input High
Enable Ext I
Compass BOOL |1 | Enables external compass correction. UM | High
Correction
Ext Compass No/
Alignment Offset | Float | 1 External Compass Offset that is added to the sensor Heading. No
(Deg.M)
Compass Type ENUM | 1 Selectable compasses: HSC100 NMEA or Generic NMEA2)
Compass Warm- The time needed from power is switched on to the external
P Float |1 compass until it is ready to output compass data. Check the
up Time (s) :
manual for the compass used and set the correct time.
Enable Compass Enables power switching of the compass to save power3). If
BOOL |1 . :
Power Control disabled, the compass is always on.
Offset time from the start of a recording interval until the first start of
Compass Start INT 1 the external compass. This offset time starts again from every High
Offset Time (s) recording interval start. Only used when Enable Compass Power /
Control is activated. High
This is the interval between each new start of the external compass
Compass sampling. This interval has to be bigger than N/fs where N is the
Sampling interval | INT 1 Compass Sample Average Number and fs are the Compass
(s) Sampling frequency. Only used when Enable Compass Power
Control is activated.
Number of samples to be taken from the external compass and
Compass Sample ENUM | 1 averaged before the power to the external compass is switched off
Average Number again. Selectable number of values is 4, 8, 16, 32, 64 and 128.
Only used when Enable Compass Power Control is activated.
AANDERAA
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Compass High
Sampling Float Only 1Hz supported, may be extended later /
Frequency (Hz) High
When the Wave Sensor is connected to AiCaP, a list of other
Heading Sensor available sensors connepted to thg Smarthuard/SeaGuard
Id ENUM Datalogger is shown. This makes it possible to get a correct
heading input from another sensor through the datalogger® Only in
AiCaP mode
A list of all available Heading parameters with Deg.M as unit is
Heading shown in the dropdown menu. Also other directions like for
P ENUM example Current direction from Doppler sensors is shown if
arameter Id : No /
connected to the same logger. Make sure that the correct heading .
parameter is selected. Only in AiCaP mode. High
Heading
Alignment Offset | Float Offset added to the AiCaP external heading. Only in AiCaP mode.
(Deg.M)
_ UM
gnable AiCaP Enables the use of AiCaP external compass correction for wave
ompass BOOL L . i
. direction calculation. Only in AiCaP mode.
Correction
Configuration of Processing Time Output Off, Storage,
Processing Time Output+Storage. This is an advanced system output which can be
Output ENUM enabled to give more information when testing the operation of the
sensor. This is the time used for processing all the data from the
last wave integration time. Default is ‘Off.
Configuration of FE State Output: Off, Storage, Output+Storage
FE State Two output parameters, FE State and FE Notifications are No/
P controlled by this setting. Default set to Off. The output FE State Low
arameters ENUM P L e
Output pgrameter is O if everything is ok. The FE thﬂcatpns parameter
gives information about the last communications with the
COprocessor.
Configuration of HW State Output: Off, Storage, Output+Storage
HW State ENUM This is an advanced system setting which can be enabled to give
Parameter output more information about the internal electronic hardware. The output
is 0 if everything is ok. Default set to Off.

Table 1-8: Sensor properties for Motus Wave Sensor 5729

1) 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 A generic NMEA compass can be selected. This generic NMEA compass has to be pre-configured; it cannot be configured
through the Motus Wave Sensor. The baud rate of this NMEA compass has to be set to 4800.

% The “on” time of the external compass is controlled by the Warm-up Time, the Compass Sample Average Number and the
Compass Sampling Frequency. The on/off duty cycle is also dependent on the Compass Sampling Interval which gives the time
between each start (power on) of the external compass.

4 The Motus Wave Sensor is also shown in this list. Make sure that an external sensor is selected and not the Wave Sensor itself.
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1.8 Motus Wave Sensor 5729 Specifications

Motus Wave Sensor 5729 Specifications Refer Datasheet D 417 which is available on our web site
http://www.aanderaa.com or contact aanderaa.support@xyleminc.com

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

1.9 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 Theory of Operation

2.1 Wave Measurement

The wave measurement is based on an IMU with 9-axis accelerometer/gyro/magnetometer, The IMU operates at 1 kHz
internally — 100Hz output for low pass filtering with 4Hz for wave calculation. Mechanical dampening acts as a low pass
filter for the IMU-accelerometer in order to avoid aliasing and reduce low frequency noise. Due to coherent offset
compensation the wave sensor can be installed off rotational origin for the buoy without introducing errors. The user
enters the offset coordinates (x/y/z) for the installation. A user selectable buoy transfer function can be modified and
activated. User selectable compass input. IMU compass, in-run IMU calibration or external compass are also available.

2.2 Sensor Integrated Firmware

The main tasks of the sensor’s integrated firmware are to control the different sensor parts and calculate all parameters.

All the user configurable properties that can be changed for each individual sensor, i.e. calibration coefficients,
parameter outputs and configurations parameters are called sensor properties, see chapter 1.7. When the sensor is
connected to an Aanderaa logger the AiCaP mode is normally used. If connected to an Aanderaa logger like
SmartGuard and using AiCaP the properties can be displayed and changed by using the AADI Real-Time Collector
software, see CHAPTER 3. For a stand-alone sensor the properties may be displayed and changed either via the AADI
Real-time Collector software, see CHAPTER 4 or using a terminal communication program, refer CHAPTER 6 via the
RS-232 port. Examples of typical terminal emulation programs are Hyper Terminal and Tera Term.

The sensor will always output a minimum of 3 wave parameters, Significant Wave Height Hno, Wave Peak Direction
and Wave Peak Period. The rest of the parameters can be switch on in the Sensor Configuration menu. If used with
an Aanderaa Logger each parameter can be transmitted in real-time and/or stored in the logger.

In RS-232 mode the Motus sensor will perform a measurement sample and present the result within the first 1.5
seconds after the Motus has been powered up. However some of the parameter needs a number of samples before
they can be calculated.

The higher the number of samples in your Wave Integration Time is the better Standard Deviation you will obtain. You
also need a longer Wave Integration Time to make sure more repetitions of especially the long period waves. Standard
Wave Integration Time is normally set to 20 or 30 minutes.

The recording interval might be set to a shorter time than the Wave Integration Time. But the output will always be a
calculation using data from the last Wave integration Time. For example if the interval is set to 5 minutes and Wave
Integration Time is set to 20 minutes. The sensor will present data every 5 minutes based on data collected the last 20
minutes. After power up the sensor will not calculate any parameters before a full Wave Integration Time has passed.
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2.3 Sensor offset compensation

Figure 2-1: Buoy sensor offset geometry

The sensors axis system is defined by the orientation of the North mark of the sensor. This mark is aligned with the IMU
x-axis. The sensor offset installation on the buoy has to be described relative to the sensor axis system. The easiest
way to do this is to rotate the sensor such that the North mark on the buoy points directly away from the center of the
buoy. By doing this the sensor offset will be aligned with the sensor x-axis. In this case the radius offset will be the x-
axis offset, and the y-axis offset will be 0. The vertical offset is the height above the rotation origin. Normally the buoy
water line would be sufficient accurate as reference for the vertical component (Z) of the rotation origin.

In case the installation prevents the sensor x-axis orientation to be aligned with the installation offset vector, the offset
vector has to be decomposed into the sensor coordinate system according to Figure 2-1 and Figure 2-2.

Sensor-YN Sensor-X(N)
6 Offset

X = cos(8)

¥ = —zin(8)

Figure 2-2: Offset vector decomposition

The IMU pitch and roll is used together with the installation offset of the sensor in order to calculate the additional
displacement of the sensor on a sample by sample basis and coherently subtract this value from the sensors reported
values. Sea trials in Norwegian fjords indicate that the error introduced when not compensating for this effect can be in
the order of 10 -15 % (40cm installation offset) depending on the sea state and spectral distribution of the waves.

AANDERAA

a xylem brand



Page 28 August 2020 - TD 316 OPERATING MANUAL — Motus Wave Sensor 5729
2.4 Offset settings and use of External compass

Figure 2-3 shows how the different Offset settings and External compass is used inside the sensor to improve the
measurement. White coloured boxes are sensor input either from External compass or internal measurements. Yellow
coloured boxes are property setting set by the operator if enabled. Blue boxes are the internal processing and green
boxes are Data Output from the sensor. See CHAPTER 7 for how to use external compass. Offset settings and external
compass settings are listed in chapter 1.7 and description are found in chapter 3.7.4 to 3.7.6 or chapter 4.6.4 0 4.6.5.

External
Compass
Sensor Input
IMU 1 ¢
User input Pitch,Roll, Heading
b Ext. Compass
Add Offset  [f—
Processing IMU Acc © Offset
E ast North/Vertical
Data Output _¢
Offset
' T Correction
IMU PRH L ) Offset W ave Direction
Offsets Correction Calc ulation
Sensor el L Correction =0
Orientation Correction
Wave Dir
Corrected

Figure 2-3: Offset settings and use of External compass

2.5 Parameter Output

The sensor will always output at least 3 wave parameters Significant Wave Height Hmo, Wave Peak Direction and
Wave Peak Period. These three parameters cannot be switched off. The rest of the parameters can be configured by
the user by selecting the corresponding property. If using AADI Real-Time Collector each property can be selected or
deselected in the Sensor Configuration menu. If using terminal software each parameter can be selected by sending
the corresponding property and value to the sensor using a set Property(Value) command. The alternative for value
depends on the mode.

To enable output of Mean Spreading Angle we need to send the following command:

In AiCaP mode: set Mean Spreading Angle Output(Output + Storage)
In Smart Terminal and AADI Real-Time mode: set Mean Spreading Angle Output(Output)
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2.6 Parameter list

Table 2-1: Parameter list. Frequency Based Parameters

Output parameters

9
a

DWS, (1)

K(f)

A1(f),BA(f),A2(f),B2(f)
) Significant Wave Height is equivalent to Wave Height
2 Available as standard, Wind and Swell

—
S
(=}
e}

Table 2-2: Parameter list. Time Based Parameters

Output parameters

H, g H1/10, Hin

Tz ! T1/3 ! T1/10

H

Max

—
=
)
3

- Significant Wave Height is equivalent to Wave Height
9 Available as standard, Wind and Swell

See description and calculation of all parameters in following chapter

I-ImO m

Deg.M
Deg.M
Deg.M

S

s
Deg.M
m/Hz
Deg.M
Deg.M

m
S
m

w

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Research
Research
Research
Research
Research

Operational
Operational
Operational
Operational
Operational

Operational

Operational/
Research

Page 29

MOTUS can be setup to define a range of parameters as Wind or as Swell driven. The threshold between Wind driven
waves and Swell are given by Swell Wind Separation Frequency (Hz) where the default value is 0.1Hz=10second.
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2.7 Parameter calculation

Three different spreading parameters are calculated.

1. Mean Spreading Angle, 8, is the spreading function based on the first and second order Fourier coefficients,
calculated for the frequency corresponding to the peak in the directional energy spectrum.

0.5bi(1+a,) —a;byb, +0.5ai(1 — a,)
aj + bi

8, = atan

2. First Order Spread, e (Directional width) is a measure of directional spreading based on the first order Fourier
coefficients, calculated for the frequency corresponding to the peak in the directional energy spectrum Kuik et
al. (1988).

g=42(1—ry)r, = aj + b}

3. Long Crestedness Parameter, T gives the normalized spreading function, calculated for the frequency
corresponding to the peak in the directional energy spectrum.

| r = e ]
|1_1~,"ﬂ-i+b{

T:
N1+ /a2 + b2

For long-crested waves the direction of all wave fronts are the same and the spreading function reaches 0. When the
wave fronts no longer are uniform and then become more spread, the length of the wave crests will be shorter and the
Long Crestedness parameter will increase.

The Energy Spectrum, E(f) gives the vertical wave energy density for each frequency bin, accumulated from all
directions.

Two different directional Spectrums are calculated

1. Direction Spectrum, DWSn(f) is calculated as mean wave direction for each frequency bin in the spectrum
based on the first order Fourier Coefficients.

6,(f) = atan(b, (f)/a,(f))

2. Principal Direction 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))
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Orbital Ratio Spectrum, K(f) gives the ratio of vertical to horizontal motions corrected for the wavenumber and water
depth

B 1 ] Cn[fj
KD = {tanh[k[fj : h} €22 (D) + Ca3 ()

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.

Fourier Coefficients Spectrum, A1(f), B1(f), A2(f), B2(f) are used to calculate all frequency based parameters

Wave Peak Direction, 6 gives the direction of the peak wave period. The wave peak direction is calculated as;

H = atanl (bl (fmﬂxj’ r'ml (fmﬂxjj 4
where:
fmaz iS the frequency that gives the maximum energy in the specter E(f).

Wave Peak Direction Wind is calculated using the waves defined as Wind. The range of Wind and Swell are
configurable using the Swell Wind Separation Frequency (Hz) parameter.

Wave Peak Direction Swell is calculated using the waves defined as Wind. The range of Wind and Swell are
configurable using the Swell Wind Separation Frequency (Hz) parameter.

Wave Mean Direction 8 ,,,, is the energy weighted mean direction over all frequency bins.

Bovp = atan (Z BCF) - ba(f) /ey (£)

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 either as Hmo, H1/3, H1110 or His1 ; the difference in magnitude between the four
definitions is only a few percent. See definition of each parameter below. Significant Wave Height is equivalent to
Wave Height.

Wave Height Wind/Swell Hnois a modern definition of significant wave height defined as four times the standard
deviation of the surface elevation. Full name is Significant Wave Height, Wind/Swell Hno

Wave Height Wind Hmois calculated using the waves defined as Wind. The range of Wind and Swell are configurable
using the Swell Wind Separation Frequency (Hz) parameter. Full name is Significant Wave Height Wind Hmo

Wave Height Swell Hnois calculated using the waves defines as Swell. The range of Wind and Swell are configurable
using the Swell Wind Separation Frequency (Hz) parameter. Full name is Significant Wave Height Swell Hmo
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Wave Height Max, Hmax is the vertical distance between the highest (crest) and lowest (trough) parts of a wave.

Wave Height Max Trough, Trmax is the highest negative wave amplitude below average water level within a record of
waves.

Wave Height Max Crest, Cmax is the highest positive wave amplitude above average water level within a record of
waves.

Wave Period, Tnax is the corresponding wavelength of the wave that is identified as Wave Height Max, Hmax.

Wave Mean Period, T, gives the wave mean period of all wave periods in a time-series representing a certain sea
state. T;can also be named Ty

Wave Height, H1s is the mean of the highest third of the all waves (trough to crest) in current record, based on time
series analysis. A single wave is defined by the difference of between maximum (crest) and minimum waver level
(trough) in between two zero up-crossing values. The zero value is defined by the average water level of the whole
record. Full name is Significant Wave Height, H13 Wave Height, Hi10 is the mean wave height of the highest 10% of
the all waves (trough to crest) in current record, based on time series analysis. A single wave is defined by the
difference of between maximum (crest) and minimum waver level (trough) in between two zero up-crossing values. The
zero value is defined by the average water level of the whole record. Full name is Significant Wave Height, Hio.

Wave Height, H1/ is the mean wave height of the all waves (trough to crest) in current record, based on time series
analysis. A single wave is defined by the difference of between maximum (crest) and minimum waver level (trough) in
between two zero up-crossing values. The zero value is defined by the average water level of the whole record. Full
name is Significant Wave Height, H1/1.

Wave Mean Period, Ty;is the mean period of the waves defined by Significant Wave Height, Hys.
Wave Mean Period, T110is the mean period of the waves defined by Significant Wave Height, Hio.

Heave Vertical Timeseries, H(t) is the vertical displacement time series sampled at 2Hz or 4 Hz (configurable), the
signal is bandwidth limited to cover the wave frequency range from [0.033 — 0.7] Hz, or equivalent to wave period from
30seconds to 1.42 seconds.

Heave Horizontal Timeseries, H(t) is the horizontal displacement time series. It's divided into to outputs, North and
East.

1. Heave Timeseries, North(t), is the north component of the horizontal displacement time series sampled at
2Hz or 4 Hz (configurable), the signal is bandwidth limited to cover the wave frequency range from [0.033 -
0.7] Hz, or equivalent to wave period from 30seconds to 1.42 seconds. If the horizontal timeseries is
activated, the sensor will provide both North and East component of the horizontal timeseries.

2. Heave Timeseries East(t), is the east component of the horizontal displacement time series sampled at
2Hz or 4 Hz (configurable), the signal is bandwidth limited to cover the wave frequency range from [0.033 -
0.7] Hz, or equivalent to wave period from 30seconds to 1.42 seconds. If the horizontal timeseries is
activated, the sensor will provide both North and East component of the horizontal timeseries.
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Wave Mean Period, Tio2 is the mean wave period calculated from the spectrum.

mﬂ
T = |—

milZ

|m '
w o

m,, is the n order moment calculated from the Energy spectrum as;

m, = f CFrECHAf

Wave Peak Period, Tp is the wave period with the highest energy. Tp can be calculated as;

where:
fmax is the frequency that gives the maximum energy in the specter E(f).

Wave Peak Period Wind, Tp, is calculated based on the frequency band defining the wind generated waves, typically
0.1 - 0.7 Hz. The crossover frequency between swell and wind can be modified.

Wave Peak Period Swell, Tp is calculated based on the frequency band defining the swell, typically 0.033-0.1 Hz. The
crossover frequency between swell and wind can be modified.

AANDERAA

a xylem brand



Page 34 August 2020 - TD 316 OPERATING MANUAL — Motus Wave Sensor 5729

2.8 Other wave descriptions

Wave Crest is the point on a wave with the maximum value or g
upward displacement within a cycle

crest
Wave Troughs is the point on a wave with the minimum or lowest / \
point in a cycle v \/
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 2-4: 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 ¢ = A/ T or ¢ = Af, where c is the wave speed, A
(lambda) is the wavelength, T is the wave period and f is the wave frequency

Wave Steepness is the ratio of height to wavelength. When wave steepness exceeds 1:7, breakers are formed. If a
wave has height of 1 meter and a length from crest to crest of 8 meter, then the ratio is 1:8 and this wave is not going to
break. But if the height is 1 meter and the length decreases to 5 meter, 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 3 Configuration via Aanderaa data logger

3.1 Introduction

The Motus Wave Sensor 5729 can easily be installed on a buoy using the Aanderaa SmartGuard to configure and
collect data. The Motus Wave Sensor need to be in AiCaP mode before it is connected to the SmartGuard.

3.2 Installation of the Sensor to SmartGuard

This chapter only describes the software and configuration of sensor. For more information about the SmartGuard refer
to TD 293 Operating manual for SmartGuard.

3.2.1 Starting up with Real-Time collector

e Connect the Motus Wave sensor to your SmartGuard using the cable shown in chapter 10.3. Connect the
SmartGuard to your PC’s USB port using a USB Cable.

o Ifthe logger is connected via a RS-232 real-time connection or via the LAN connection all configuration may
also be done using this connection instead of the USB.

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 turning the power button to On. The startup procedure will take approximately 60
seconds.

e Please note that the SmartGuard needs a power reset after connection to find the sensor.

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.

If using windows 10 please see chapter 10.2

Once the USB connection has been established, Windows Mobile Device Center will start automatically:

For other operating system please refer to user manual or contact aanderaa.support@xyleminc.com

o Woridrms Mobie Dveie Cavter = L
- - .

o

A Set up your device

et Outiook contacts, calendar, e-madl and other
information on your device

-¥ Connect without setting up your device

Figure 3-1: Windows Mobile Device Center
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3.3 Establish a new connection to SmartGuard

—
Fﬂ AADI Real-Time Collector

File Tools Help

Connection Port

Status

No connections have been defined.

Press the New... button to create a new
connection.

FTP Server: Stopped

Figure 3-2: AADI Real-Time Collector start up menu

Connection Settings

Connection Name

Data Format

Connection Name

SmartGuard

Port Settings

!_lJSB

Serial Port
Network Connection (Client Mode)
Network Connection (Server Mode)

iuUsBe

Local Folder Watcher
Routed Connection

RCM Blue Bluetooth

DamsNtNetwork Connection (Message Interface)

System Information

@ AADIReal-Time Format

Legacy AADI & Custom Data Formats

ADI dataformat or a
mat. The format

Choose alegacy A
custom defined da
must be configure

Configure...

Advanced Settings

Location

Vertical Position

Owner

I
Geographical Position |
|
|
Reference |

Advanced Settings...

ll Cancel |

Figure 3-3: AADI Real time Collector connection settings

If the AADI Real-Time Collector
program is being used for the first
time, the connection list will be
empty. Click on the New button in
the lower left corner to create a
new connection.

In the Connection Name box
write a name specific for this
connection (e.g. SmartGuard and
#serial number)

Select USB from the Port
Settings drop down menu if
using USB connection, Serial
Port if using the serial real-time
connection or Network
Connection if using LAN.

Then click on the Advanced
Settings on the lower right side
and in the Advanced
Connection Settings window
select Connection in the list on
the left side, refer Figure 3-4.

If you want to return to this menu
later please close the port and
then press Settings.. in the main
menu, refer Figure 3-5.
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Senal Port
General
Connection

File Qutput
SocketDistribution
Logs

Data Auto Recover

Advanced Connection Settings

4 Wake device before transferring data

[100

Device wake up time [ms]
Device wake up character 0 -
Only send if data format is AADI Real-Time v
Maximum message size [characters] (1000000
Minimum response timeout [ms] :120000
Flash notification timeout [ms] 60000
Message Retransmit
o Activate message retransmit
Max number of retransmit attempts -10

Minimum retransmit timeout [ms]

Default... oK

10000

Cancel Apply

Figure 3-4: Advanced connection setting
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AADI Real-Time Collector
uses a default setting that fits
for most Smart Sensors.
However the SmartGuard with
Motus Wave 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 3-4.

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

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.

A AADIReal-Time Collector = =] X
File Tools Help
Connection Status SmartGuard
e Connection Details Statistics
Part Status Closed Recordsreceived 0
Connection Status  Not connected Records lost a
Port Name use Bytes received 844 bytes
Bytes sent 56 bytes
Data Format AADI Real Time Reset
Connected Clients 0
Device Information Data Visualization
D .
Description = | l
ore infa Advanced... -
Notifications
There are no unread device notifications. View All...
Open Port iettmgs Connection Logs... | | Control Pane
New... Remove
FTP Server: Stopped

Figure 3-5: Connection list

The new connection is now
shown in the AADI Real-Time
Collector connection list.
Choose the new connection and
click on the Open Port button.

The connection list might
contain different connection to
other sensors as well. Then
highlight the SmartGuard
connection to proceed.

NOTE: This procedure only
needs to be done once. This
connection will be in the
connection list at next start-up.
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-
SmartGuard

...I
%

Establishing contact with the device...

0 Specify Cancel
Figure 3-6: Establishing contact
=
SmartGuard
@ Connection established.
Iy
k J
Close
Figure 3-7: Connection established
{24 AAD1Real-Time Collector - = x
File Tools Debug Help
Connection Port Status SmartGuard
Setiard g=s e Connection Details Statistics
Port Status Open Recordsreceived 0
Connection Status  Connected Records lost 0
Port Name use Bytes received 792 bytes
Bytes sent 28 bytes
Data Format AADI Real Time | Reset |
Connected Clients 0
Device Information Data Visualizati
o) 5100-135 .. ; E
Description  SMARTGUARD Platform # | L
More info... | [Advanced... -|
Notifications
There are no unread device notifications. | View All... |
Close Port | | Settings... connectiongogs.‘.| | Control Panel... |
New... | Remove
FTP Server: Stopped

Figure 3-8: AADI Real-Time Collector main menu

A new window with a turning
wheele will then show up waiting
for contact. This might take a
couple of seconds depending on
the SmartGuard configuration.

When connection is established
the status light will turn green.

The selected connection has
now changed to green status

Press Control Panel to
continue.
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3.4 Control Panel

In the Control Panel window you will find four tabs, Recorder Panel, Device Configuration, Device Layout and
System Status. Please note that these tabs are controlling the SmartGuard and the sensor is controlled by the
SmartGuard together will all other sensors and equipment connected to the same logger. 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. In Device Configuration you will be able to perform all configurations on the
Motus, SmartGuard and all other sensors connected. Device Layout is used to configure input from Non Smart
Sensors such as analog sensors and also to configure output from the SmartGuard. Motus is a smart sensor and you
don’t need to configure this under Device Layout , but if you using an external compass this need to be configured her.
System Status gives information about SmartGuard status including battery voltage, SD card status and Memory used.
For more information about Device Layout and System Status please refer to TD293 Manual for SmartGuard.

3.5 Recorder Panel

In the Recorder Panel you will find 3 groups that are all controlled by the SmartGuard. Each group might have a
different recording interval. Each group can contain different kind of sensors with different outputs. Also 34 party
sensors connected to the SmartGuard can be controlled by the logger. Each group can individually be either set to Start
Now or Start Delayed. To check in which group the Motus sensor is placed, or move it to another group select the
Device Configuration folder and then Get Current Configuration, then click on the Edit button under Deployment
Setting, select Multi Group Recorder under Device Nodes and then check Add/Remove Sensors for each group.
See SmartGuard Manual TD293 for more information about Multi Group Recorder and how to place sensors in each
group. The Fixed Interval or recording interval can be configured individual for each group either in Recorder Panel or
in the Multi Group Recorder menu.

e P e — . x | Select Recorder Panel.

& Recorder Panel f'ﬁ’ Device Configuration i Device Layout j System Status NOte! The Conﬁguration CannOt
Device Recorder be changed during a recording
Current Status: Stopped SeSSiOI’l.

[ Refresh Status | lgtartAIl Groups] Stop All Groups '

Main (0 sensors) If the instrument is recording,
Stopped under Recorder Panel, press
@ FixedInterval [1min  [-] O startDelayed [20.02.2020[-] [13:44:18 [ “Stop All Groups”.

@ Start Now
Fast (0 sensors) [ Step | Each recording group may be
Disabled set to either Start Now or Start
® Fixedinterval [ 7] OstartDelayed [20.02.2020 -] [13:44:18 = Delayed.

®) Start Now —
AT | start || stop Please note that the recorder
Disabled panel controls the SmartGuard
@ FixedInterval [ [<] DstartDelayed [20.02.2020 -] [13:44:18 [ recording and each sensor

N T connected are controlled by the

' | stert || stop | SmartGuard

Ready
Figure 3-9: Recorder panel
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Deployment Settings

Motus Wave Sensor #23

Motus Wave Sensor (5729, Version 28)
Serial No: 23

Site Info

Property
@ Location
@ Geographic Position
© Vertical Position

@ Reference

Value

60.323605,5.37225

| <Back

Next = || Cancel |

Figure 3-10 Change value

Deployment Settings

Confirm Configuration Changes

Motus Wave Sensor #23

Category Property

Site Info Location

Old value New Value

<No value>

Bergen Harbor

Press 'Next' to start the update process.

Please note that the update process may take several minutes to complete.

| <Back

Cancel

Figure 3-11 Confirm Configuration Changes

In the following chapters we will learn
more about the Motus configuration.
Sometimes you will need to change
the value of a property.

First select the tab where the property
is located. In this example: Device
Configuration.

Then press Get Current
Configuration and Edit, located
under Deployment Setting.

Select by double clicking on the
Motus Wave Sensor icon.

Then select the property you want to
change by clicking in the value box.

To change values enter the text or
number in the value box and press
Next.

In the next window called Confirm
Configuration Changes you will find
a list of all changed properties with
old and new values.

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

V]

V]
(V]

(<]

Configuration Update

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

) Step 1

Step 2
Step 3

Step 4

Step 5

Step 6

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
5729-23 Flash OK

No device reset required.
Configuration update completed

Close

Figure 3-12 Configuration Update

DeploymentSettings

Press Finish to exit the configuration wizard.

Configuration Update Completed

The device configuration was successfully updated and flashed.

i < Back Cancel

Finish |

Figure 3-13 Configuration Update Completed
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An automatic process will start with 6
steps transferring and storing the new
settings 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.

The device layoutand configuration cannot be accessed while the

recorder is running ar armed, or while the recorder status is unknown.

Flease selectthe Recorder Paneltab, and make sure that the recorder
is stopped.

Figure 3-14: Warning after changing values

When you click finish the following
warning may show up. Then you
need to open the Recorder Panel
and select Stop or Stop All Groups
and/or press the Refresh Status
button.
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3.7 Device Configuration

Click on the Device Configuration tab in the top row of the Control Panel to access the sensor property configuration.

r Click on Get Current
Control Panel - SmartGuard - X . . .
Configuration...in order to

B® RecorderPanel | [f DeviceConfiguration DevicelL t System Stat . , .
- | B Devicelayout 3 System Status receive the current configuration

Dawicn Conlin ot o from the sensor. Check Include
The device configuration contains all settings for the device, as well as for each connected . .

sensor. The settings are groupedinto three categories. User Ma'ntenance tO view user

| Get Current Configuration... ¥ Include User Maintenance maintenance Settlngs ThIS group
The device configuration was last modified at 20.02.2020 13:32:29. IS password prOteCted- The

password is 1000.

3 Deployment Settings System overview
Edit... | # | View... The Device Configuration is
separated into five sections:

System Configuration Save configuration to file i
E | Edit... 9 | Save... ¥ Include optional attributes ® Deployment Settlngs

o System Configuration

User Maintenance

__ _
Y e User Maintenance

V2 Edit... Password protected.

e System overview

_— | e Save configuration to file

Figure 3-15: Device configuration

User accessible sensor properties that are used to configure the sensor are found in the first three sections.
Deployment Settings are described in chapter 3.8, System Configuration in chapter 3.9, User Maintenance in
chapter 3.10. System overview in chapter 3.11 and Save configuration to file in chapter 3.12.
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3.8 Deployment Settings

Control Panel - SmartGuard

[{ DeviceConfiguration

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
SMARTGUARD Platform Multi Group Recorder
Prod No: 5320 (Ver. 0) m Prod No: MGR100 (Ver. 0)
Serial Mo: 489 Serial No: 0

4 Sensors
Wave Sensor 14
Prod No: 5729 (Ver. 25)
Serial No: 14

| Run Wizard... | | Configure Selected... | 0
Ready

Figure 3-16: Deployment settings main

Deployment Settings

Wave Sensor #14

Motus Wave Sensor (5729, Version 25)
Serial No: 14

Site Info

Property
@ Location
@ Geographic Position
@ Vertical Position

@ Reference

Value

60.323605,5.37225

< Back Next > || Cancel

Figure 3-17: Wave sensor Deployment Settings
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Select Deployment Settings by
pressing the Edit button under
Deployment Settings

Under the Sensors section you will
find a list of all sensors connected
to the logger.

Double-click on the Wave sensor
icon to select the sensor.

If you don't find the sensor check
connection and make sure the
sensor are set to AiCaP mode.

If you still cant find the sensor
check that the AiCaP termination is
as recommended.

Please note that you need a power
reset after connecting the sensor.

Deployment Settings consist of
only one session; Site Info
containing four properties:
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3.8.1 Site Info

Site Info

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

@ Reference

Figure 3-18: Site Info

Site Info containing four properties:

e [ocation
e Geographic Position
e Vertical Position

e Reference

All these settings are optional information where you can enter and store information about the deployment. This can be
useful information to store together with a data set. 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

3.9 System Configuration

[ Control Panel - SmartGuard — X Select System Conﬁguration by
*]j’ Device Configuration preSSing the Ed’t button Under
System Configuration, refer
System Configuration FigUfe 3-15.
The parameters in the System Configuration category are set by the user, based on how
the system is configured, and in which context it will be used. The diﬂ:erent Sensors Connected tO
the same Datalogger will show up
4 Device Nodes as selectable items.
Real-Time Server
? Prod No: RTS100 (Ver. 0) .
_ Serial No: 0 Double-click on the Wave Sensor.
4 Sensors
Motus Wave Sensor £18
Prod No: 5729 (Ver. 31)
Serial No: 19
Run Wizard... Configure Selected... 0 Close

Ready

Figure 3-19: System configuration main
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-
System Configuration

Motus Wave Sensor 5729250

Motus Wave Sensor (5729, Versian 33) 'a._,
Serial No: 50
-
Processing Dependencies il
Property Value
@ Water Depth (m) 25.00 )
@ Gravity (m/s"2) 9.81 3
@ High Frequency Limit {Hz) 0.700
@ Low Freguency Limit (Hz) 0.033 | &
@ Wave Integration Time IS min |v|
@ Time Series Record Length [30 min v]
@ Enable 2 Hz Output =
@ Swell Wind Separation Frequency (Hz) 0.10
Output/Storage Settings
Property Value
@ Mean Spreading Angle Output lSturag& -
@ First Order Spread Output lSturag& -
@ Long Crestedness Output [Stcrrage -
@ Energy Spectrum Output lDf'f hd 3
@ Directional Spectrum Output [Df'f - 0
@ Principal Dir Spectrum Output [Df'f -
@ Orbital Ratio Spectrum Output ’fo -
@ Fourier Coeff Spectrum Output ’fo -
@® Wave Peak Dir Wind Qutput lSturag& -
@ Wave Peak Dir Swell Qutput lStcrrage -
@ Wave Mean Dir Qutput [Stcrrage - N
@ Wave Height Wind HmO Output [Stcrrage -
@ Wave Height Swell Hm0 Output [Stcrrage - A
@ Wave Height Hmax Output [Sturag& - 1
@® Wave Height Max Trough Output lSturag& -
@® Wave Height Max Crest Output lSturag& - | &
@® Wave Period Tmax Output lSturag& -
@ Wave Mean Period Tz Qutput [Stcrrage -
@ Wave Height H1/3 Qutput [Stcrrage -
@ Wave Height H1/10 Cutput |off -
@ Wave Height H1/1 Output [Df'f -
@ Wave Mean Period T1/3 Output ’fo -
@ Wave Mean Period T1/10 Output ’fo -
@ Heave Vert. Time Series Output ’fo -
@ Heave Hor. Time Series Output ’Dﬁ‘ -
@ Wave Mean Period Tm0Z2 Output [Stcrrage -
@ Wave Peak Period Wind Output [Stcrrage - b
© Wave Peak Period Swell Qutput [Stcrrage -
@ Heading Qutput [Sturag& - A
@ External Heading QOutput ’fo - 3
@ Pitch and Roll Output lSturag& -
@ System Parameters Output lSturag& hd | &
| < Back || MNext = | | Cancel |

Figure 3-20 Wave Sensor System Configuration
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System Configuration are divided in
two section

e Processing Dependencies

e Output/Storage Settings

Processing Dependencies are
settings used in the wave calculation.

Please note that the time settings
here are controlling the sensor wave
calculation time and the time series
length, not the output interval. The
SmartGuard are controlling the
Output Interval, how often the data is
presented on the output or
alternatively stored to the SD-card.

Output Interval is configured in
Device Configuration>Deployment
Settings>Multi Group Recorder,
see chapter 3.5 or in the Recorder
Panel see chapter 3.4.1

Output/Storage Settings are
controlling the output from the
sensor. Except from Significant
Wave Height Hmo, Wave Peak
Direction and Wave Peak Period
that always will be presented all other
parameters can either be set to Off,
Storage or Storage+Output.

Where Off means that the parameter
is not calculated, Storage means
that the parameter is stored on
SmartGuard SD-card and
Storage+Output means that the
parameter is both stored and
transmitted on the SmartGuard
output lines.

All parameters are calculated based
on data collected the last Wave
Integration Time
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3.9.1 Processing Dependencies
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Processing Dependencies
Froperty Walue
@ Water Depth (m) 25.00
@ Gravity (m/s"~2) 9.81
@ High Frequency Limit (Hz) 0.700
@ Low Frequency Limit (Hz) 0.033
@ Wave Integration Time [5 min |v|
@ Time Series Record Length [30 min v]
@ Enable 2 Hz Qutput 0
@ Swell Wind Separation Frequency (Hz) 0.10

Figure 3-21: Processing Dependencies

Water Depth (m) is the total water depth where the buoy is located in meter. The default setting is 25 meter.
Gravity (m/s?) is the local gravity constant in m/s2. The default value is 9.81m/s2

High Frequency Limit (Hz) is the lower cut-off frequency in Hz. The default value is 0.7Hz= 1/0.7 = 1.42second, this is
also equal to the lowest wave period we can measure.

Low Frequency Limit (Hz) is the higher cut-off frequency in Hz. The default value is 0.03333Hz = 1/0.3333 =
30seconds. The range is maximum 33seconds = 0.03030Hz.

Wave Integration Time is the period the sensor use to calculate all wave parameters. Range is 5 minutes to 60
minutes and default is 30 minutes.

Timeseries record length is the length of each timeseries. Range is 5 minutes to 60 minutes and default is 30 minutes.
Enable 2 Hz Output sets the output for all Time Series to 2Hz. Default is ‘no’ equal to 4HZ.

Swell Wind Separation Frequency (Hz) is the frequency that separates wind from swell. Default value is 0.1Hz =10s.
Waves with period bellow 10s are then considered as wind generated sea and waves above 10s are considered as
swell.

AANDERAA

a xylem brand



August 2020 — TD 316 OPERATING MANUAL — Motus Wave Sensor 5729 Page 47

3.9.2 Output/Storage Settings

Qutput/Storage Settings
Property Value
@ Mean Spreading Angle Output [Stcrrage -
@ First Order Spread Output [Stcrrage -
@ Long Crestedness Output [Sturag& -
@ Enerav Spectrum Cutput |off b
@ Directional Spectrum Output [Dfl‘f -
@ Principal Dir Spectrum Qutput [Dfl‘f -
@ Orbital Ratio Spectrum Qutput [OFF -
@ Fourier Coeff Spectrum Qutput [OFF -
@ Wave Peak Dir Wind Qutput [Stcrrage -
@ Wave Peak Dir Swell Output [Stcrrage -
@ Wave Mean Dir Qutput [Sturag& -
@ wWave Height Wind Hm0 Qutput [Sturag& -
@ Wave Height Swell Hm0 Output [Sturag& -
@ Wave Height Hmax Qutput [Stcrrage -
@ Wave Height Max Trough Qutput [Stcrrage -
@ Wave Height Max Crest Qutput [Stcrrage -
@ Wave Period Tmax Output [Stcrrage -
@ Wave Mean Period Tz Qutput [Sturag& -
@ Wave Height H1/3 Output [Sturag& -
© Wave Height H1/10 Output |off -
@ wave Height H1/1 Output [Dfl‘f hd
@ Wave Mean Period T1/3 Qutput [OFF -
@ Wave Mean Period T1/10 Qutput [OFF -
@ Heave Vert. Time Series Qutput [OFF -
@ Heave Hor. Time Series Output [Off'f -
® Wave Mean Period Tm02 Output [Sturag& -
@® Wave Peak Period Wind Output [Sturag& -
© Wave Peak Period Swell Output [Sturag& -
@ Heading Output [Stcrrage -
@ External Heading Qutput [OFF -
@ Pitch and Roll Qutput [Stcrrage -
@ System Parameters Qutput [Stcrrage -

Figure 3-22: Output/Storage Settings

The second session is Output/Storage Settings. The alternatives in the drop down menu for each parameter are Off,
Storage and Output+Storage, where Off means that the parameter is not calculated, Output+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 are used for only saving the data to the SmartGuard SD card.

All parameters except from Significant Wave Height Hno, Wave Peak Direction and Wave Peak Period may be
switched on or off.

Some of the Properties are enabling only one parameter and others can enable multiple parameters. Please also notice
that the order and name of the properties do not match with the order and name of the output parameters.
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Wave Properties in this section are listed in Table 3-1 with corresponding parameter and unit. For more information

about parameter calculation see chapter 2.7

Property Parameter Unit
Mean Spreading Angle Output Mean Spreading Angle Deg.M
First Order Spread Output First Order Spread Deg. M
Long Crestedness Output Long Crestedness
Energy Spectrum Output Energy Spectrum m?/ Hz
Directional Spectrum Output Directional Spectrum Deg. M
Principal Dir Spectrum Output Principal Directional Spectrum Deg. M
Orbital Ratio Spectrum Output Orbital Ratio Spectrum
Fourier Coeff A1
. Fourier Coeff A2
Fourier Coeff Spectrum Output Fourier Coeff B1
Fourier Coeff B2
Wave Peak Dir Wind Output Wave Peak Direction Wind Deg. M
Wave Peak Dir Swell Output Wave Peak Direction Swell Deg. M
Wave Mean Dir Output Wave Mean Direction Deg. M
Wave Height Wind Hmo Output Wave Height Wind Hmo m
Wave Height Swell Hno Output Wave Height Swell Hno m
Wave Height Hmax Output Wave Height Hmax m
Wave Height Max Trough Output Wave Height Trough m
Wave Height Max Crest Output Wave Height Crest m
Wave Period Tmax Output Wave Period Tmax S
Wave Mean Period T, Output Wave Period T, S
Wave Height Hy;3 Output Significant Wave Height Hy3 m
Wave Height Hi10 Output Significant Wave Height Hi/1 m
Wave Height Hi1 Output Significant Wave Height H1/1 m
Wave Mean Period T13 Output Wave Mean Period Ty S
Wave Mean Period Ti/10 Output Wave Mean Period T110 S
. . Last Heave Sample Index
Heave Vert. Time Series Output Heave Time Series Vertical m
. . Heave Time Series North m
Heave Hor. Time Series Output Heave Time Series East m
Wave Mean Period T2 Output Wave Mean Period Tmo: S
Wave Peak Period Wind Output Wave Peak Period Wind S
Wave Peak Period Swell Output Wave Peak Period Swell S
Table 3-1: Output Properties and corresponding Parameters
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Other non-wave parameters in this section are listed in Table 3-2 with corresponding parameter and unit.

Property Parameter Unit
) Heading Deg. M

Heading Output StDev Heading Deg. M

External Heading Output External Heading Deg. M
Pitch Deg

Pitch and Roll Output Roll Deg
StDev Pitch Deg
StDev Roll Deg
Input Voltage V

System Parameters Output Input Current mA
Memory Used Bytes

Table 3-2: Output Properties and corresponding Parameters

3.10 User Maintenance

T — - * ¥ In User Maintenance you will find
If Deviceconfiguration properties that are password
protected and are normally set /
B User Maintenance - altered by a trained user. It is not
e %) The parameters in the User Maintenance category are set on the production site, but H
T P e e e recommended to change properties
unless instructed. To access this
e T—— menu check the “Include User
SMARTGUARD Platform Multi Group Recorder Maintenance” box in the Device
| = Configuration before clicking on the
Storage Manager Real-Time Server “Get Current Conﬁguration...”
E Cred e s e o) dZ';f:fa'l“;fff1':":' fver o) button. The password is: 1000.
4 Sensars
Motus Wave Sensor 19 Then click on the Edit button under
Serial No: 19 ' User Maintenance and double click
on the Wave Sensor icon in the
sensor list.
Run Wizard... Configure Selected... 0 Close

Ready

Figure 3-23: User Maintenance main
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User Maintenance

Motus Wave Sensor 5729#50

Motus Wave Sensor (3729, Version 32)
Serial No: 50

Mandatory -
Property Value
@ Node Description Motus Wave Sensor 572950 |
Site Info
Property Value
@ Owner b
Serial Port
Property Value
© Interface RS232 [~]
Buoy Settings
Property Value
@ Enable Off-center Correction
@ Off-center X¥YZ (m) 0;-0.3;0
@ Enable Freguency Correction
@ Correction Freguencies (Hz) 0.0333;0.05;0.1;0.15;0.2;0.2... I
@ Correction Factors 1;1;1;1;1;1;1;1;1;1;1;1;1;151 i
@ Sensor Rotation Offset PRH (Deqg) 0;0;0
@ Enable Magnetic Declination 0
@ Declination Angle (Deg.M) 0
External Compass Settings
Property Value k.
@ Enable Ext Compass Input
@ Enable Ext Compass Correction 0
@ Ext Compass Alignment Offset (Deqg.M) 0.00 =
© Compass Type |HSC100 NMEA [~]
@ Compass Warm-up Time (s) 1
@ Enable Compass Power Control B
@ Compass Start Offset Time (s) 0
@® Compass Sampling Interval (s) 300
@ Compass Sample Average Number [128 |v|
@ Compass Sampling Frequency (Hz) 1 i
AiCaP Input Parameter Heading
Property Value
@ Heading Sensor Id [lert Selected -
@ Heading Parameter I1d [Nut Available -
@ Heading Alignment Offset (Deg.M) 0.000
@ Enable AiCaP Compass Correction O |
Advanced System Output/Storage
Property Value |
@ Processing Time Output [O‘FF - r
@ FE State Parameters Output [Sturage -
@ HW State Parameter CQutput [DFF - .
< Back Next = Cancel

Figure 3-24: Wave Sensor User Maintenance
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User Maintenance holds 7 different
sections:

e Mandatory

o Site Info

o Serial Port

e Buoy Settings

e External Compass
Settings

e AiCaP Input
Parameter
Heading

e Advanced System
Output /Storage

The settings here are mainly used to
compensate for influence from the
sensor surroundings like off-center
mounting and magnetic influence on
the internal compass. The adjustment
for use on other buoys that Motus DB
1750 and EMM 2.0 can also be
entered here by using the Enable
Frequency Correction.

See chapter 3.7.1 through 3.7.7 for a
description of each parameter in each
sections.

AiCaP Input Parameter Heading is
only available when in AiCaP mode.
Not visible when used in other
applications.
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3.10.1 Mandatory

Mandatory
Froperty Walue
@ Mode Description Motus Wawve Sensor S729#50

Figure 3-25: Mandatory in User Maintenance

All sensors are given a Node Description text like Motus #xxx (where 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.

3.10.2 Site Info

Site Info

Property Walue
@ Owner

Figure 3-26; Site Info in User Maintenance

Site Info is optional information to be entered to store information about the Owner. This setting is not used in
calculation.

3.10.3 Serial Port

Serial Port
Froperty Walue
@ Interface R5232 -

Figure 3-27: Serial Port settings in User Maintenance

The Serial Port group contains setting that deals with the serial port setting. Interface is only available as RS-232.
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3.10.4 Buoy Settings

Buoy Settings
Froperty Walue
@ Enable Off-center Correction
@ Off-center X¥Z (m) 0;-0.3;0
@ Enable Frequency Correction
@ Correction Fregquencies (Hz) 0.0333;0.05;0.1;0.15;0.2;0.2...
@ Correction Factors B 5 e e N R B S e e R
@ Sensor Rotation Offset PRH (Deq) 0;0;0
@ Enable Magnetic Declination &
@ | Declination Angle (Deg.M)

Figure 3-28: Buoy Settings in User Maintenance

If the sensor is positioned off-center you will be able to compensate for this offset by enabling Enable Off-center
Correction. The sensor will then use the xyz coefficients given in Off-center XYZ (m) to compensate for any off-center
positioning. Refer to chapter 2.3 for calculation of the off-center coefficients. Sea trials indicate that the error introduced
when not compensating for this effect can be in the order of 10 -15 % (40cm installation offset) depending on the sea
state and spectral distribution of the waves.

If Enable Frequency Correction is set then Correction Frequencies (Hz) and Correction Factors are enabled and
used in calculations. Correction Frequencies (Hz) set a total number of 15 frequencies and each frequency has a
corresponding Correction Factors. These setting are used to correct for different frequency response of different
buoys. The default settings are according to the Motus DB 1750 buoy and can also be used for similar buoys. If you
want to use the sensor on another buoy with different frequency response then please contact
aanderaa.support@xyleminc.com for further instructions.

Sensor Rotation Offset PRH (Deg) sets a compensation value for Pitch, Roll and Heading. These values is added to
the IMU calculated Pitch, Roll and Heading. These values do not change the calculated wave direction, but only the
output parameters Pitch, Roll and Heading. When post processing the wave directions using an external compass as
reference these values must be subtracted from the Sensor Orientation before the External compass corrections are
performed.

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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3.10.5 External Compass Settings

External Compass Settings
Froperty Walue
@ Enable Ext Compass Input
@ Enable Ext Compass Correction [l
@ Ext Compass Alignment Offset (Deg.M) 0.00
© Compass Type |HSC100 NMEA B
© Compass Warm-up Time (s) 1
@ Enable Compass Power Caontrol
© Compass Start Offset Time (=) 0
© Compass Sampling Interval (s) 300
@ Compass Sample Average Mumber [128 |T|
@ Compass Sampling Frequency (Hz) 1

Figure 3-29: External Compass Settings in User Maintenance

To use an external compass you need to select Enable Ext Compass Input but then to use this compass reading in
calculation you also need to select the Enable Ext Compass Correction otherwise it will only store and/or output the
reading as external compass. Ext Compass Alignment Offset (Deg.M) is the angle in Degrees Magnitude used to
compensate for a compass misalignment. The value is added to the parameter External Heading.

Two different alternatives are available in Compass Type as external compass:

e HSC100 NMEA

e Generic NMEA

Compass Warm-up Time (s) is the time in seconds needed from power is switched on to the external compass until it
is ready to output compass data. To save power the Enable Compass Power Control might be set. If disabled, the
compass is always on. Compass Start Offset Time (s) is the Offset time from the start of each recording interval until
the start of the external compass. Only used when Enable Compass Power Control is activated. Compass Sampling
Interval (s) is the interval between each new start of the external compass sampling. This interval has to be bigger than
N/fs where N is the Compass Sample Average Number and fs are the Compass Sampling frequency (Hz). Only
used when Enable Compass Power Control is activated. Compass Sample Average Number is the number of
samples to be taken from the external compass and averaged before the power to the external compass is switched off
again. Selectable number of values is 4, 8, 16, 32, 64 and 128. Only used when Enable Compass Power Control is
activated. Compass Sampling Frequency (Hz) is the frequency which the sensor is sampling the compass, 1Hz is the
only alternative yet.
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3.10.6 AiCaP Input Parameter Heading

AiCaP Input Parameter Heading
Property Yalue
@ Heading Sensor Id [Nu:rt Selected -
@ Heading Parameter Id [I"-.Iu:rt Available -
@ Heading Alignment Offset (Deg.M) 0.000
@ Enable AiCaP Compass Correction [l

Figure 3-30: AiCaP Input Parameter Heading in User Maintenance

All these settings are only visible if the sensor is set to AiCaP mode and they are then used to select and configure an
external AiCaP compass connected to the AiCaP-bus on the SmartGuard. In the Heading Sensor Id dropdown list you
will find all heading sensors connected to the SmartGuard logger. If no external compass with less magnetic influence
are in use select “Not Selected”

NOTE! Make sure you don'’t select the Motus as its own external compass.

In the Heading Parameter Id drop down list all available Heading parameters with Deg.M as unit from the sensor
selected in Heading Sensor Id are shown. Also other directions like for example Current direction from Doppler sensors
is shown if connected to the same logger. Make sure that the correct heading parameter is selected.

Heading Alignment Offset (Deg.M) is used to enter any misalignment in the external AiCaP compass.The value in
Heading Alignment Offset (Deg.M) is added to Heading.

If Enable AiCaP Compass Correction are selected then the value from the external AiCaP source will be used in wave
calculation.
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3.10.7 Advanced System Output

Advanced System Output/Storage
Property Walue |
@ Processing Time Cutput [DFF - 3
@ FE State Parameters Qutput [Stu:rrage -
@ HW State Parameter Cutput [DFF - B
< Back Mext = Cancel

Figure 3-31: Advanced System Output in User Maintenance

The properties in this section may be set to one of the tree options: Off, Storage and Output + Storage.
Off: Parameter is turned off

Storage: Parameter is stored in logger but not presented on real-time output

Output + Storage: Parameter is both stored in logger and presented through the real-time output

The parameters in this section are useful parameters for troubleshooting purpose. Processing Time Output is the time
used for processing all the data from the last wave integration time.

FE State Parameters Output is an advanced system output which can be enabled to give more information about the
internal coprocessor and communication between the host processor and the coprocessor. Two output parameters, FE
State and FE Notifications are controlled by this setting. The FE State parameter is 0 if everything is ok. The FE
Notifications parameter gives information about the last communications with the coprocessor.

HW State Parameter Output is an advanced system setting which can be enabled to give more information about the
internal electronic hardware. The output is 0 if everything is ok.
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3.11 System Overview

[ control Panel - smartuard - | When you select System Overview
1§ Device Configuration under the Device Configuration tab
you will get a short list of the
System Overview SmartGuard Device Nodes with info like
4 Device Nodes B Product Name, Product Number and
SMARTGUARD Platf Multi G R d . .
' Product Name: SMARTGUARD [« «] o i DR Image Version. If you scroll down using
Product Mumber: 5120 (Version 0) ProductNumber: MGR100 (Versio... the bar on the I'Ight S|de you W|” also
Image Version: 2.1.165 . ,
d see a list of all connected sensors with
Product Name, Product Number,
Serial Number and Software Version.
Storage Manager Real-Time Server
ProductName: Storage Manager ProductMame: Real-Time Server
E Product Number: SM100 (Version... VA ProductMumber: RTS100 (Wersion...
4 Sensors
Motus Wave Sensor 5725250
t/ Product Name: Motus Wave Sensar
Product Mumbe (Version 32)
Serial Number: 50 =
SW Version 2:
Close
Ready

Figure 3-32: System Overview

3.12 Save Configuration to file

The example below shows a small excerpt of a saved co0024nfiguration. All information and settings related to both
SmartGuard and all connected sensor are found in the full file.

<?xml version="1.0" encoding="UTF-8"?>
- <Config xmlns="http:/ /www.aadi.no/RTConfigSchema" ID="5120-488-2020-04-24T07:39:272" Time="2020-04-24T07:39:27.9827">
- <NodeConfig ID="5120-488" ProdName="SMARTGUARD" Descr="SMARTGUARD Platform" ProdNo="5120" SerialNo="488" ConfigVer="0" NodeTypeIlD="101" ProtocolVer="4">
- <ConfigCategory ID="0" Descr="Factory Maintenance">
- <PropertyCategory ID="0" Descr="Mandatory">
<Property ID="0" Descr="Product Name" Type="VT_BSTR" Access="R1">SMARTGUARD</Property>
<Property ID="1" Descr="Product Number" Type="VT_BSTR" Access="R1">5120</Property>
</PropertyCategory >
- <PropertyCategory ID="1" Descr="Mainboard">
<Property ID="0" Descr="Product Number" Type="VT_BSTR" Access="R1">3969691</Property>
<Property ID="1" Descr="Serial Number" Type="VT_I2" Access="R1">488</Property>
<Property ID="2" Descr="Version" Type="VT_BSTR" Access="R1">8</Property>
<Property ID="3" Descr="Last Service" Type="VT_BSTR" Access="R1W4"/>
</PropertyCategory>
- <PropertyCategory ID="3" Descr="SR10VR22 Logger">
<Property ID="0" Descr="Product Number" Type="VT_BSTR" Access="R1">3969047A</Property>
<Property ID="1" Descr="8erial Number" Type="VT_I2" Access="R1">381</Property>
<Property ID="2" Descr="Version" Type="VT_BSTR" Access="R1">D</Property>
<Property ID="3" Descr="Last Service" Type="VT_BSTR" Access="R1W4"/>
</PropertyCategory>
- <PropertyCategory ID="4" Descr="Software'">
<Property ID="0" Descr="Image Name" Type="VT_BSTR" Access="R1">SSH20</Property>
<Property ID="1" Descr="Image Version" Type="VT_ARRAY | VT_I2" Access="R1">2;1;165</Property>
</PropertyCategory>
< /ConfigCategory>
- <ConfigCategory ID="1" Descr="User Maintenance">
- <PropertyCategory ID="0" Descr="Mandatory">
<Property ID="0" Descr="Node Description" Type="VT_BSTR" Access="R1W3">SMARTGUARD Platform</Property>

Figure 3-33: Example of saved .xml
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CHAPTER 4 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 stand-alone
with serial communication via the PC COM-port. The sensor might be set to any mode when configured using AADI
Real-Time Collector but if you want to use the included real-time display function then the sensor needs to be in AADI
Real-Time mode, refer chapter 4.5.1 for changing the mode. The menus shown here are slightly different from the
menus shown when the sensor is set to AiCaP mode and configured either stand-alone or through a SmartGuard
Datalogger (described in CHAPTER 3).

See chapter 1.4 for sensor connection and chapter 10.4.3 for available cables between sensor and PC. Please note
that the sensor need a steady power supply with 6-14VDC. Our standard stand-alone cables are normally supplied with
a 9 pin D-sub plug for connection to PC. If your PC has no Serial Port we recommend to use Keyspan Serial to USB
adapter, see Figure 4-1: This adapter can also be ordered from Aanderaa. After the sensor is connected and power are
supplied then install and start the AADI Real-Time Collector software on your PC (license and software delivered on
memory stick with the sensor). For more info refer TD 268 AADI Real-Time Collector Operation Manual.

Figure 4-1: Keyspan serial-USB adapter

4.1 Establishing a new connection

i aaoTRealTime Collector - = = | Ifthe AADI Real-Time Collector
— program is being used for the first
o fort - time, the connection list will be

No connections have been defined. empty. C“Ck on the NeW button |n
e aiie bt et the lower left corner to create a new
connection.

FTP Server: Stopped

Figure 4-2: AADI Real-Time Collector start up menu

AANDERAA

a xylem brand



Page 58 August 2020 — TD 316 OPERATING MANUAL — Motus Wave Sensor 5729

Type a descriptive name in the
Connection Name box (e.g.
Motus and #serial number).

-
Connection Settings

Connection Name Data Format

Connection Mame Matus Wave Sensor #50) | ® AADIReal-Time Format

Select Serial Port as Port
Settings even if you use the

Legacy AADI & Custom Data Formats

Port Settings Choose alegacy AADI dataformat or a

- customn defined data format. The format .
Serial Port E nilles?II?E :-3r|I1I|:i;lL||':-:IabrE:IFI-::::I:Llse1 o serial to USB adapter, selects the
Port Name comt ] correct COM# as Port Name and
Baud Rate 115200 -] Configure 115200 as Baud Rate. This is the

default baud rate set at factory on
all Motus Wave sensors. Baud
rate needs to be the same as set
in sensor to obtain connection.

| Connect automatically on application startup

Then click on the Advanced
Settings on the lower right side
and in the Advanced Connection
Settings window select
Connection in the list on the left
side, refer Figure 4-4.

System Information Advanced Settings

Location | Advanced Settings...

Geographical Position

If you want to return to this menu
later please close the port and
then press Settings.. in the main
menu, refer Figure 4-5.

Owner

|
|
Wertical Position |
|
|

Reference

Figure 4-3: AADI Real Time Collector connection settings

If Connect automatically on application startup is selected then this connection will automatically open every time
you start AADI Real-Time Connector.

el e e AADI Real-Time Collector uses a
Serial Port default setting that fits for most
Genaral JF| Wake device before transferring data Smart SenSOI"S_ However the

Device wake up time [ms] 100 Motus Wave Sensor outputs a

Connection

large amount of data and might

File utput pevies ke upcheraer : =] have much longer response time
Socket Distribution Only send if dataformat is AADI Real-Time ¥l (depending on the configuration)
— Maximum message size [characters] than other smart sensors. Some
Debug Minimum response timeout [ms] of the connection settings might
Data AutoRecover Flash notification timeout [ms] need to be Chapged. We .
recommend using the settings as
He=saue RelronsaTl shown in Figure 4-4.
7| Activate message retransmit
Max number of retransmit attempts 10| After uPd_ating the_Advanced
e
back to the start screen.
| Default... | L oK | | Cancel | | Apply |
Figure 4-4: Advanced connection settings
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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 4-5 and press Close Port.

rﬂ AADIReal-Time Collector

File Tools Help

Connection Port
Motus Wave Sensor #19  COM1

Status

Motus Wave Sensor #19

Connection Details

Statistics

Port Status Closed
Connection Status  Not connected
Name coM1

Baud Rate 115200

Data Format AADI Real Time

Connected Clients 0

Device Information

Records received 0
Records lost 0
Bytes received 0 bytes
Bytes sent 0 bytes

Reset

Data Visualization

The new connection is now
shown in the AADI Real-Time
Collector connection list. Choose
the new connection and click on
the Open Port button.

The connection list might contain
different connections to other
sensors as well. Then highlight

the Motus connection before
pressing the Open Port button.

jis]

i

Description

More info Advanced... -

Notifications

NOTE: This procedure only
needs to be done once. This
connection will be in the
connection list at next start-up.

There are no unread device notifications. | View All...

Open Port ‘ | Settings... | ‘ Connection Logs...l Control Panel

New... || Remove

FTP Server: Stopped

Figure 4-5: Connection list

e Anewwnjdowwnhaturmng

wheele will then show up
waiting for contact. This might
take a couple of seconds
depending on the sensor
configuration.

L] Establishing contact with the device...
o Yo g
[ ]
[ ]

Cancel |

@ | specify ||

Figure 4-6: Establishing contact

i = When connection is established
Motus Wave Sensor #13 the status light will turn green

e Connection established.
II@

Figure 4-7: Connection established
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The selected connection has now

d AADIReal-Time Collector

m
x

File Tools  relp changed to green status.
Connection Port Status Motus Wave Sensor #50

=i @ Connection Details Statistics PfeSS CO”tI’OI Panel In the rlght
Port Status Open Recordsreceived 0 loWer Corner to Conﬁnue
Connection Status  Connected Records lost 0 )
Name COM1 Bytes received 6.34 KB
Baud Rate 115200 Bytes sent 28 bytes
Data Format AADI Real Time Reset
Connected Clients 0
Device Information Data Visualization
D 5729-50

Description  Motus Wave Sensor5s... ! l

More info... Advanced... -

Notifications

There are no unread device notifications. View All...

Close Port Settings... Connection Logs... | | Contraol Panel...

New... Remove

FTP Server: Stopped

Figure 4-8: AADI Real-Time Collector main menu

4.2 Control Panel

In the Control Panel window you will find three tabs, Recorder Panel, Device Configuration and System Status. In
Recorder Panel you can start and stop recordings if the sensor is set to AADI Real-Time mode. If the recorder is
running first click on the Stop Recorder as you are not allowed to configure the sensor when recording. In Device
Configuration you will be able to perform all configurations of the Motus . System Status gives information about

4.3 Recorder Panel

In the recorder panel you will be able to start and stop the recorder as long as the sensor is set to AADI Real-Time
mode. If the sensor is set to another mode the sensor will not be controlled by the Recorder Panel and therefore all
setting will be grey and not selectable. In AiCaP mode you need an Aanderaa logger to control the sensor. In all other
mode the sensor will either start at power up in non-polled mode or when a do sample message is sent to the sensor in
polled mode.
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-
Contral Panel - Motus Wave Sensor £50 = =

B Recorder Panel | | Device Configuration 3 System Status

Recorder Status

Stopped

Start Options

@ Start Now

StartDelayed v| |

Timing

® FixedInterval |6 min -

Start Recorder Stop Recorder

Ready

Figure 4-9: Control Panel for the Motus Wave Sensor

4.4 Changing Values

Deployment Settings

Motus Wave Sensor 5729#50

Serial No: 50

Motus Wawve Sensor (5729, Version 32) a,

Common Settings

Property Value

@ Interval (s) 3.600000E+02

Site Info
Property
@ Location

@ Geographic Position 60.323605,5.37225

@ vertical Position

@ Reference

= Back Next = Cancel

Figure 4-10: Change value
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Select Recorder Panel.

This is only applicable if sensor is in AADI
Real-Time mode. For all other modes the
alternatives will be grey.

Click on the Stop Recorder button if the
sensor is running as you are not allowed to
configure the sensor when recording.

Under Start Option the only selectable
choice is Start Now.

Under Timing the only selectable choice is
Fixed Interval where you might set the
recording interval. This setting is also
available in the Deployment Setting menu
as interval(s), refer chapter 4.4.

In the following chapters we will learn more
about the Motus configuration. Sometimes
you will need to change the value of a
property.

First select the tab where the property is
located. In this example: Device
Configuration.

Then press Get Current Configuration
and Edit, located under Deployment
Setting.

Select by double clicking on the Motus
Wave Sensor icon.

Then select the property you want to
change by clicking in the value box.

To change values enter the text or number
in the value box and press Next.
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Deployment Settings

Confirm Configuration Changes

Motus Wave Sensor 5729#50

Category Property
Location

Press 'Mext' to start the update process.
Flease note that the update process may take several minutes to complete.

old value

=MNo value=

Bergen

MNew Value

| = Back || Next = || Cancel

Figure 4-11 Confirm Configuration Changes

@ 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
5729-50

Status
Flash QK

Mo device reset required.

Configuration update completed

Figure 4-12 Configuration Update

Close

In the next window called Confirm
Configuration Changes you will find a
list of all changed properties with old and
new values.

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

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

@ Configuration Update Completed
||

The device configuration was successfully updated and flashed.

Press Finish ta exit the configuration wizard.

< Back Cancel

Figure 4-13 Configuration Update Completed

i\\ The device layoutand configuration cannot be accessed while the
o h
r . ':__‘

Flease selectthe Recorder Paneltab, and make surethat the recorder
is stopped.

recorder is running ar armed, or while the recorder status is unknown.

Figure 4-14: Warning after changing values

_ continue.

When you click Finish the following
warning may show up. Then you
need to open the Recorder Panel
and select Stop Recorder and/or
press the Refresh Status button.
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4.5 Device Configuration

Click on the Device Configuration tab in the top row of the Control Panel to access the sensor property configuration.

rControI Panel - Motus = = X CIICk .On Get Cur:rent )
Configuration...in order to receive
the current configuration from the

B RecorderPanel '@’ Device Configuration j System Status

Device Configuration sensor. Check Include User

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

sensor. The settings are grouped into three categories. Ma'ntenance to Vview user

[ GetcurrentConfiguration... | (@ include User Maintenance maintenance settings. This group is

password protected. The password
is 1000.

[ Deployment Settings System overview
| Edi. & [ view.. The Device Configuration is
separated into five sections:

The device configuration was last modified at 16.04.2020 11:48:07.

System Configuration Save configuration to file o Deployment settings
| Edit... | Save.. | [@ Include optional attributes
o System Configuration
— User Maintenance
Eﬂ}b [edi.. | Passwordprotected e User Maintenance

o System overview

e Save configuration to file

Figure 4-15: Device Configuration

User accessible sensor properties that are used to configure the sensor are found in the first three sections.
Deployment Settings are described in chapter 4.5, System Configuration in chapter 4.6, User Maintenance in
chapter 4.7. System overview in chapter 4.8 and Save configuration to file in chapter 4.9.
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4.6 Deployment Settings

Page 65

Select the Deployment Settings by pressing the “Edit...” button under Deployment Settings, see Figure 4-15.

DeploymentSettings

Motus #

Wave Sensor (5729, Version 22)
Serial No: 2

Common Settings

Property
@ Interval (s)

Value

3.000000E+02

Site Info

Property
@ Location
@ Geographic Position
@ Vertical Position

@ Reference

Value

60.323605,5.37225

This menu holds two different sections,
Common Settings and Site Info.

For detail on each property refer to
chapter 4.4.1 through 4.4.2.

< Back Next > Cancel
Figure 4-16: Deployment Settings
4.6.1 Common settings
Commeon Settings
Property Value

@ Interval (s)

3.000000E+02

Figure 4-17: Common Settings in System Configuration

This setting is used to control the sensors recording interval, the number of seconds between each output. Please note
that this setting will act different depending on mode.

The interval may also be set from Recorder Panel if sensor is set to AADI Real-Time mode. The last entered value will

be the valid one if properly stored to flash.
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4.6.2 Site Info

Site Info
Property Value

@ Location
@ Geographic Position 60.323605,5.37225
@ Vertical Position

@ Reference

Figure 4-18: 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 can be used to give the map coordinates either under the Data
Visualization using AADI Real-Time connector and sensor in AADI Real-Time mode or it can be used in a display
software to display position of sensor..
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4.7 System Configuration

e System Configurations holds four different sections
Motus Wave Sensor 5729#50 that are mainly controlling the output from the sensor.
Seial Now S0 o (5728 Version 32) < Il The sections are:
Commeon Settings &
Property value e Common Settings
© Mode |#2DI Real-Time [=la| |=
@ Enable Sleep

e Terminal Protocol

Terminal Protocol

Property Value
®|Enablc Palled Mode 0 e Processing Dependencies
@ Enable Text
@ Enable Decimalformat (=]

e Output Setting

Processing Dependencies

Property Value
®|Water Depth (m) £ S Common Settings are used to set the mode and to
o oy () e save power by allowing the sensor to go to sleep
@ High Freguency Limit (Hz) 7.000000E-01
@ Low Frequency Limit (Hz) 3.333000E-02 ! between meassurements.
@ Wave Integration Time 5 min - . .
s = e L — - Processing Dependencies are settings used in the
@ Enable 2 Hz Output [ Wave Ca|CU|at|0n
@ Swell Wind Separation Frequency (Hz) 1.000000E-01 . . .
e || Please note that the time settings here are controlling
Property Value the sensor wave calculation time and the time series
LS Dol s (Rk | oot | = || length, not the Qutput Interval. Interval(s) are
e }zizi ~ | || controliing the Output Interval, how often the data is
@ Energy Spectrum Output [Of'f - presented On the OUtpUt ||ne
@ Directional Spectrum Cutput [Of'f - . . . .
P [ —————— (o - Interval(s) is configured in Device
© Orbital Ratio Spectrum Output |off v Configuration>Deployment Settings see chapter
9 Fourier Cosff Spectrum Output o - 4.4.1 or in the Recorder Panel see chapter 4.2.1.
@ Wave Peak Dir Wind Output [Output -
e }zzpi | 2| Output/Storage Settings are controlling the output
SRS — - from the sensor. Except from Significant Wave
© Wave Height Swell HmO Output [Output w7 Height Hmo, Wave Peak Difection and Wave Peak
ool bl o |cutms = Period that always will be presented all other
@ Wave Height Max Trough Output [Output - .
S i — . parameters can either be set to Off or Output.
@ Wave Period Tmax Output [Output -
@ Wave Mean Period Tz Output [Output -
bk s A [outout *| | || For configuration details, refer to chapter 4.5.1
@ Wave Height H1/10 Output [off -
@ Wave Height H1/1 Cutput [Off - through 4'5'4'
@ Wave Mean Period T1/3 Output [D‘Ff - -
@ Wave Mean Period T1/10 Output [Of'f -
@ Heave Vert. Time Series Output [Of'f - =
@ Heave Hor. Time Series Output [fo -
@ Wave Mean Period Tm02 Qutput [Output - <
© Wave Peak Period Wind Output [Output -
@ Wave Peak Period Swell Qutput [Output - F
@ Heading Output [Output -
@ External Heading Cutput [O‘Ff - E
@ Pitch and Roll Qutput [Output -
@ System Parameters Output [Output S | &

| < Back " Next = ||

Figure 4-19: System Configuration
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4.7.1 Common settings

Common Settings

Property Value
@® Mode AADI Real-Time |v |,;\
@ Enable Sleep v

Figure 4-20: Common Settings in System Configuration

Mode: The communication protocol need to be defined under “Mode”. There are four 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 ASCII protocol which is easier to use together with a PC
terminal program. This protocol is described more detailed in CHAPTER 8. 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 with an Aanderaa logger such as SmartGuard, the mode has to be changed to
AiCaP mode first and saved before connecting it to the logger.

o AIS mode is specially made for feeding the AlS directly with a standard output following the AIS Message 8
format.

Enable Sleep: This setting gives lower power consumption in AADI Real-Time and Smart Sensor Terminal mode when
the sensor is able to go to sleep between measurements. In AiCaP mode this is controlled by the logger.

4.7.2 Terminal Protocol settings

Terminal Protocol

Property Value
© Enable Polled Mode
@ Enable Text v

@ Enable Decimalformat

Figure 4-21: Terminal Protocol settings in System Configuration

The Terminal Protocol settings are only used if the sensor is set to Smart Sensor Terminal protocol. See CHAPTER
6for more details. This protocol opens up for an Enable Polled Mode where the sensor outputs data when the
user/system polls for data (Do Sample () command). Enable Text and Enable Decimalformat control the output string
in Smart Sensor Terminal. With Enable Text enabled the sensor will put out a string with parameter name together with
each reading, refer Figure 6-2 for an example where this command is toggled. Enable Decimalformat toggle between
decimal format like 0.10 and Engineering format like 1.000E-01.
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4.7.3 Processing Dependencies

Processing Dependencies
Froperty Walue

@ Water Depth (m) 2.500000E+01

© Gravity (m/s"2) 5.5310000E+00

@ High Frequency Limit (Hz) 7.000000E-01

@ Low Frequency Limit (Hz) 3.333000E-02

@ Wave Integration Time [5 min -
@ Time Series Record Length [5 min -
@ Enable 2 Hz Qutput |

© Swell Wind Separation Frequency (Hz) 1.000000E-01

Figure 4-22: Processing Dependencies in System Configuration

Water Depth (m) is the total water depth where the buoy is located in meter. The default setting is 25 meter.
Gravity (m/s?) is the local gravity constant in m/s2. The default value is 9.81m/s?

High Frequency Limit (Hz) is the lower cut-off frequency in Hz. The default value is 0.7Hz=1/0.7 = 1.42second, this is
also equal to the lowest wave period we can measure.

Low Frequency Limit (Hz) is the higher cut-off frequency in Hz. The default value is 0.03333Hz = 1/0.3333 =
30seconds. The range is maximum 33seconds = 0.03030Hz.

Wave Integration Time is the period the sensor use to calculate all wave parameters. Range is 5 minutes to 60
minutes and default is 30 minutes.

Timeseries record length is the length of each timeseries. Range is Sminutes to 60 minutes and default is 30 minutes.

Swell Wind Separation Frequency (Hz) is the frequency that separates wind from swell. Default value is 0.1Hz =10s.
Waves with period bellow 10s are then considered as wind generated sea and waves above 10s are considered as
swell.
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4.7.4 Output Settings
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Output Settings

Property

Mean Spreading Angle Qutput
First Order Spread Output

Long Crestedness Output
Energy Spectrum Output
Directional Spectrum Output
Principal Dir Spectrum Output
Orbital Ratio Spectrum Output
Fourier Coeff Spectrum Output
Wave Peak Dir Wind Qutput
Wawve Peak Dir Swell QOutput
Wave Mean Dir Output

Wawve Height Wind Hm0 Qutput
Wave Height Swell Hm0 Output
Wawve Height Hmax Output
Wave Height Max Trough Output
Wawve Height Max Crest Output
Wawve Period Tmax Output
Wawve Mean Period Tz Output
Wave Height H1/3 Output

Wawve Height H1/10 Output
Wave Height H1/1 Output

Wave Mean Period T1/3 Output
Wawve Mean Period T1/10 Qutput
Heave Vert. Time Series Output
Heave Hor. Time Series Output
Wawve Mean Period Tm02 Qutput
Wave Peak Period Wind Output
Wave Peak Period Swell Output
Heading Output

External Heading Qutput

Pitch and Roll Qutput

Systermn Parameters Cutput

Value
[Dutput -
[Dutput -
[Dutput =
[off z
[off z
[off %
[off >
[off -
[Dutput -
[Dutput -
[Dutput .
[Dutput =
[Dutput -
[Dutput -
[Dutput 7
[Dutput "
[Dutput -
[Dutput -
[Dutput =
[oft &
[off z
[off %
[off >
[off -
[or -
[Dutput -
[Dutput -
[Dutput -
[Dutput -
o -
[Dutput =
[Dutput -

Figure 4-23: Output settings in System Configuration

The alternatives in the Output/Storage Settings drop down menu for each parameter are Off or Output, where Off
means that the parameter is not calculated and Output means that the sensor in real-time output from the sensor either
in XML or ASCII. All parameters except from Significant Wave Height Hmo, Wave Peak Direction and Wave Peak

Period may be switched on or off.

Some of the Properties are enabling only one parameter and others can enable multiple parameters. Please also notice
that the order of the properties do not match with the order of the output parameters.
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Wave Properties in this section are listed in Table 4-1with corresponding parameter and unit. For more information

about parameter calculation see chapter 2.7

Property Parameter Unit
Mean Spreading Angle Output Mean Spreading Angle Deg.M
First Order Spread Output First Order Spread Deg. M
Long Crestedness Output Long Crestedness
Energy Spectrum Output Energy Spectrum m?/ Hz
Directional Spectrum Output Directional Spectrum Deg. M
Principal Dir Spectrum Output Principal Directional Spectrum Deg. M
Orbital Ratio Spectrum Output Orbital Ratio Spectrum
Fourier Coeff A1
. Fourier Coeff A2
Fourier Coeff Spectrum Output Fourier Coeff B1
Fourier Coeff B2
Wave Peak Dir Wind Output Wave Peak Direction Wind Deg. M
Wave Peak Dir Swell Output Wave Peak Direction Swell Deg. M
Wave Mean Dir Output Wave Mean Direction Deg. M
Wave Height Wind Hmo Output Wave Height Wind Hmo m
Wave Height Swell Hno Output Wave Height Swell Hno m
Wave Height Hmax Output Wave Height Hmax m
Wave Height Max Trough Output Wave Height Trough m
Wave Height Max Crest Output Wave Height Crest m
Wave Period Tmax Output Wave Period Tmax S
Wave Mean Period T, Output Wave Period T, S
Wave Height Hy;3 Output Significant Wave Height Hy3 m
Wave Height Hi10 Output Significant Wave Height Hi/1 m
Wave Height Hi1 Output Significant Wave Height H1/1 m
Wave Mean Period T13 Output Wave Mean Period Ty S
Wave Mean Period Ti/10 Output Wave Mean Period T110 S
. . Last Heave Sample Index
Heave Vert. Time Series Output Heave Time Series Vertical m
. . Heave Time Series North m
Heave Hor. Time Series Output Heave Time Series East m
Wave Mean Period T2 Output Wave Mean Period Tmo: S
Wave Peak Period Wind Output Wave Peak Period Wind S
Wave Peak Period Swell Output Wave Peak Period Swell S
Table 4-1: Output Properties and corresponding Parameters
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Other non-wave parameters in this section are listed in Table 4-2 with corresponding parameter and unit.

Property Parameter Unit
) Heading Deg. M

Heading Output StDev Heading Deg. M

External Heading Output External Heading Deg. M

Pitch and Roll Output Pitch Deg
Roll Deg
StDev Pitch Deg
StDev Roll Deg

System Parameters Output Input Voltage V
Input Current mA
Memory Used Bytes

Table 4-2: Output Properties and corresponding Parameters

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.

External Float

Heading[Deg.M]

Pitch[Deg] Float Pitch angle, average from one interval, one tilt measurement per ping. Pitch is the

rotation angle around the x-axis of the sensor (same axis as Transducer 1 and 3)

Roll angle, average from one interval, one tilt measurement per ping. Roll is the

Roll[Deg] Float rotation angle around the y-axis of the sensor (same axis as transducer 4 and 2)

Standard deviation Pitch from all values of the pitch in the interval. Indicates if the

Std Dev Pitch[Deg] Float sensor is moving around with variable tilt during the measurement interval.

Standard deviation Roll from all values of the roll in the interval. Indicates if the

Std Dev Roll[Deg] Float sensor is moving around with variable tilt during the measurement interval.

The minimum input voltage measured while charging the capacitor bank. It should

Input Voltage[V] Float | 1 ormally be >6.0V

Input Current[mA] Float | The current measured when not charging while awake, averaged.

Memory Used[Bytes] | Integer | Used heap memory.

Table 6-3: Sensor parameter details and explanation
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Mandatory

Property
@ Node Description

Value

Motus Wave Sensor 5729250

Correction Frequencies (Hz)
Correction Factors
Sensor Rotation Offset PRH (Deg)

Enable Maagnetic Declination

Declination Angle (Deg.M)

Site Info
Property Value
@ Owner
Serial Port
Property WValue
© Interface [Rs232 -
© EBaudrate 115200 - |
@ Flow Control [Xum’)(uff hd
@ Enable Comm Indicator
@ Comm Timeout [1 min |v|
Buoy Settings
Property Value
Enable Off-center Correction
Off-center XYZ (m) 0.000000E+00;0.000000E+00...
Enable Frequency Correction

3.330000E-02;5.000000E-02;...
1.000000E+00;1.000000E+00...
0.000000E+00;0.000000E+00...
0.000000E+00

External Compass Settings

Property

Enable Ext Compass Input

Enable Ext Compass Correction

Ext Compass Alignment Offset (Deg.M)
Compass Type

Compass Warm-up Time (s)

Enable Compass Power Control
Compass Start Offzet Time (=)
Compass Sampling Interval (s)

Compass Sample Average Number

Compass Sampling Freguency (Hz)

Value

[

0.000000E+00

|HSC100 NMEA v
1.000000E+00

0

300

s 5
1.000000E+00

Advanced System Output

Property
@ Processing Time Cutput
@ FE State Parameters Qutput
@ HW State Parameter QOutput

Value
[of >
[off %
[of &

Mext = Cancel

m

m

m
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4.8 User Maintenance

settings

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 this menu, check the
‘Include User Maintenance” box
in the Device Configuration
before clicking on the “Get Current
Configuration...” button. The
password is: 1000. Then click on
the Edit button under User
Maintenance , This menu consists
of six sessions:

e Mandatory

e Site Info
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e Serial Port
e Buoy Settings

e External Compass
Settings

e Advanced System
Output

The settings here are mainly used to compensate for influence from the sensor surroundings like off-center mounting
and magnetic influence on the internal compass. The adjustment for use on other buoys that Motus DB 1750 and EMM
2.0 can also be entered here.

For a full description of each property please refer to chapter 4.6.1 through 4.6.6.

Figure 4-24: User maintenance

4.8.1 Mandatory

Mandatory
Property Value
@ Node Description Motus £2

Figure 4-25: Mandatory in User Maintenance

All sensors are given a Node Description text like Motus #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.

4.8.2 Site Info

Site Info 1
Property Value
©® Owner Aanderaa

Figure 4-26; Site Info in User Maintenance
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Site Info is optional information to be entered to store information about the Owner. This setting is not used in
calculation.

4.8.3 Serial Port

Serial Port
Property Value
© Interface [RS232 v
© Baudrate 115200 ||
@ Flow Control [Xonl)(off "
@ Enable Comm Indicator L4
©® Comm Timeout [1 min ‘7‘

Figure 4-27: Serial Port settings in User Maintenance

The Serial Port group contains setting that deals with the RS-232 setup. Interface is only available as RS-232. When
using Smart Sensor Terminal make sure that the sensor setting is the same as terminal set-up. The default setting from
factory for Baudrate and Flow Control is 115200 and Xon/Xoff. Enable Comm Indicator is enabling communication
sleep (‘%’) and communication ready (‘') indicators, when set to Smart Sensor Terminal mode. ‘!’ indicates that the
sensor is ready to communicate after sleep and ‘%’ indicates that the sensor is going to sleep due to inactivity longer
than the value/time set in Comm Timeout .

4.8.4 Buoy Settings

Buoy Settings
Property Walue

@ Enable Off-center Correction

@ Off-center X¥Z (m) 0.000000E+00;0.000000E+040...
@ Enable Frequency Correction

@ Correction Frequencies (Hz) 3.330000E-02;5.000000E-02;...
@ Correction Factors 1.000000E+00;1.000000E+00...
@ Sensor Rotation Offset PRH (Deg) 0.000000E+00;0.000000E+00...
@ Enable Magnetic Declination

@ Declination Angle (Deqg.M) 0.000000E+00

Figure 4-28: Buoy Settings in User Maintenance
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If the sensor is positioned off-center by enabling Enable Off-center Correction you will compensate for this offset. The
sensor will then uses the xyz coefficients given in Off-center XYX (m), refer Figure 2-2 to calculate the off-center
coefficients. Sea trials indicate that the error introduced when not compensating for this effect can be in the order of 10 -
15 % (40cm installation offset) depending on the sea state and spectral distribution of the waves.

If Enable Frequency Correction is set then Correction Frequencies (Hz) and Correction Factors are enabled and
used in calculations. Correction Frequencies (Hz) set a total number of 15 frequencies and each frequency has a
corresponding correction factor.

Sensor Rotation Offset PRH (Deg) sets a compensation value for Pitch, Roll and Heading. These values is added to
the IMU calculated Pitch, Roll and Heading. These values do not change the calculated wave direction, but only the
reported Wave Sensor Orientation. When post processing the wave directions using an external compass as reference
these values must be subtracted from the Sensor Orientation before the External compass corrections are performed.

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/

4.8.5 External Compass Settings

External Compass Settings
Froperty Yalue
@ Enable Ext Compass Input
@ Enable Ext Compass Correction [
@ Ext Compass Alignment Offset (Deqg.M) 0.000000E+00
© Compass Type |HSC100 NMEA |
© Compass Warm-up Time (s) 1.000000E+00
@ Enable Compass Power Control
@ Compass Start Offset Time (=) 0
@ Compass Sampling Interval (s) 300
@ Compass Sample Average Number ’128 |v|
@ Compass Sampling Frequency (Hz) 1.000000E+00

Figure 4-29: External Compass Settings in User Maintenance

To use an external compass you need to set Enable Ext Compass Input but to use the compass reading in calculation
also the Enable Ext Compass Correction must be set. Ext Compass Alignment Offset (Deg.M) is used to
compensate for a compass misalignment. The value is added to the sensor Heading.
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Two different alternatives are available in Compass Type:

o HSC100 NMEA

e Generic NVIEA

Compass Warm-up Time (s) is the time in seconds needed from power is switched on to the external compass until it
is ready to output compass data. To save power the Enable Compass Power Control might be set. If disabled, the
compass is always on. Compass Start Offset Time (s) is the Offset time from the start of each recording interval until
the start of the external compass. Only used when Enable Compass Power Control is activated. Compass Sampling
Interval (s) is the interval between each new start of the external compass sampling. This interval has to be bigger than
N/fs where N is the Compass Sample Average Number and fs are the Compass Sampling frequency. Only used
when Enable Compass Power Control is activated. Compass Sample Average Number is the number of samples to
be taken from the external compass and averaged before the power to the external compass is switched off again.
Selectable number of values is 4, 8, 16, 32, 64 and 128. Only used when Enable Compass Power Control is
activated. Compass Sampling Frequency is the frequency which the sensor is sampling the compass, 1Hz is the only
alternative yet.

4.8.6 Advanced System Output

Advanced System Output

Property Value =
@ Processing Time Output [Output »
@ FE State Parameters Output [Output v
@ HW State Parameter Output [Output v

Figure 4-30: Advanced System Output in User Maintenance

In AADI Real-Time and Smart Sensor Terminal mode the alternatives are either Off or Output.

Off. Parameter is turned off.

Output: Parameter is included in the xml or the ASCII output.

The parameters in this section are useful parameters for troubleshooting purpose. Processing Time Output is the time
used for processing all the data from the last wave integration time.

FE State Parameters Output is an advanced system output which can be enabled to give more information about the
internal coprocessor and communication between the host processor and the coprocessor. Two output parameters, FE
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State and FE Notifications are controlled by this setting The FE State Parameter is 0 if everything is ok. The FE
Notifications parameter gives information about the last communications with the coprocessor.

HW State Parameter Output is an advanced system setting which can be enabled to give more information about the
internal electronic hardware. The output is 0 if everything is ok.

4.9 System Overview

When you select System
Overview under the Device
Configuration tab you will get a
short list of sensor information
System Overview with Product Name, Product
Device Nodes Number, Serial Number and
Software Version.

-
Control Panel - Motus = = X

¥ DeviceConfiguration

4 Sensors
Motus Wave Sensor 57259£50
'a._, Product Name: Motus Wave Sensor
Product Number: 5729 (Version 33)
Serial Number: 50
=

SW
SW
5

W Version 2: 2510

Figure 4-31: System overview
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4.10 Save Configuration to file

Figure 4-32: Example of saved configuration file in .xml format

A
<?xml version="1.0" encoding="UTF-8"?>
- <Config xmlns="http://www.aadi.no/RTConfigSchema" ID="5729-50-7.1.20-0-5" Time="2020-05-08T12:37:41.325Z">
- <NodeConfig ID="5729-50" ProdName="Motus Wave Sensor" Descr="Motus Wave Sensor 5729#50" ProdNo="5729" SerialNo="50" ConfigVer="33" NodeTypeIlD="2030" ProtocolVer="6" Adr="4190720"
IsSensor="true">
- <ConfigCategory ID="0" Descr="Factory Maintenance">
- <PropertyCategory ID="0" Descr="Mandatory">
<Property ID="0" Descr="Product Name" Type="VT_BSTR" Access="R1W4">Motus Wave Sensor</Property>
<Property ID="1" Desci "VT_BSTR" Access="R1W4">5729</Property>
<Property ID="2" Descr="Serial Number" Type="VT_I2" Access="R1W4">50</Property>
<Property ID="6" Descr="SW ID" Type="VT_BSTR" Access="R1">1940041</Property>
<Property ID="3" Desci W Version" Type="VT_ARRAY |VT_I2" Access="R1">7;1;20</Property>
<Property ID="8" Desci W ID 2" Type="VT_BSTR" Access="R1">1940042</Property>
<Property ID="7" Descr="SW Version 2" Type="VT_BSTR" Access="R1">2510</Property>
</PropertyCategory>
- <PropertyCategory ID="4" Descr="Hardware">
<Property ID="0" Descr="HW ID 1" Type="VT_BSTR" Access="R3W4"/>
<Property ID="1" Descr="HW Version 1" Type="VT_BSTR" Access="R3W4"/>
<Property ID="2" Descr="HW ID 2" Type="VT_BSTR" Access="R3W4"/>
<Property ID="3" Descr="HW Version 2" Type="VT_BSTR" Access="R3W4"/>
</PropertyCategory>
- <PropertyCategory ID="1" Descr="System Control">
<Property ID="0" Descr="System Control" Type="VT_ARRAY|VT_I2" Access="R3W4">0;0;0< /Property>
</PropertyCategory>
- <PropertyCategory ID="2" Descr="Service Info">
<Property ID="0" Descr="Production Date" Type="VT_BSTR" Access="R3W4"/>
<Property ID="1" Desci ast Service" Type="VT_BSTR" Access="R3W4"/>
<Property ID="2" Desc ast Calibration" Type="VT_BSTR" Access="R3W4"/>
<Property ID="3" Descr="Calibration Interval" Type="VT_I4" Access="R3W4" Unit="Days">0</Property>
</PropertyCategory>
- <PropertyCategory ID="16" Descr="Processing Dependencies">
<Property ID="1" Descr="Wave Height Unit" Type="VT_I4" Access="R1W2" Enum="Metric [m]=1;Imperial [Feet]=0">1</Property>
</PropertyCategory>
- <PropertyCategory ID="50" Descr="Storage">
<Property ID="11" Descr="Fe Image File Name" Type="VT_BSTR" Access="R1W4">WaveFront.bin</Property>
</PropertyCategory>
</ConfigCategory>
- <ConfigCategory ID="1" Descr="User Maintenance">
- <PropertyCategory ID="0" Descr="Mandatory">
<Property ID="0" Descr="Node Description" Type="VT_BSTR" Access="R1W2">Motus Wave Sensor 5729#50</Property>
</PropertyCategory>
- <PropertyCategory ID="1" Descr="Site Info">
<Property ID="0" Descr="Owner" Type="VT_BSTR" Access="R1W3"/> v
< < IDranarhiCatnannaS >

4.11 System Status

rCDI‘ItrD| Panel - Motus Wave Sensor £50 o = X System Status |S the |aSt tab in

2l System status the Control Panel and holds
information about the sensor

System Status .

The system status contains some key information on the status of the system (device). SUCh as SyStem Tlmel Battery

Press the Refresh button to manually update the information. voltage and Internal Memory.

| Refresh System Status...

B Recorder Panel ""Ef Device Configuration

System

Systern Time 02.04.2020 15:37:30
COperator Mode Normal

Battery Voltage 13.2 v

SD Card

|

Total 976 MB

Available 976 MB (100%)

Internal Memory (RAM)

h —
Total 451 KB
Available 73 KB (16%)

Ready

Figure 4-33: System Status
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CHAPTER 5 Logging data via AADI Real-Time Collector

5.1 Logging data on PC

The Real-Time Collector can save the incoming data to file, either to a txt-file or to xml-files. For instructions refer to
Chapter 2.2.1102.2.2.

5.1.1 Enabling file output

vi§ AADI Real-Time Collector

File Tools Debug Help

Connection

DCS =162

Aqua Optode

RCM Blue #1656
Conductivity 4319
Optode 4330

RCM Blue #13
SmartGuardl

Motus Wave Sensor
SeaGuard I1 #1709

Port

coM1

coMm1

RCM Blue (COM14)
COM1

coMm1

RCM Blue (COM30)
UsB

coM1

UsB

Status

New... Remove

Motus Wave Sensor

Connection Details
Port Status Open

Connection Status Connected

Name COM1
Baud Rate 115200
Data Format AADI Real Time

Connected Clients 0

Device Information
ID 5729-2
Description  Motus 2

Maore jnfo... Advanced... ~

Notifications

There are no unread device notifications. wiew All

Statistics

Recordsreceived 0
Records lost

Bytes received 336 bytes
Bytes sent 28 bytes

Reset

Data Visualization

Connection Logs... | | Control Panel...

FTP Server: Stopped

If your connection is open
(status green in the AADI
Real Time Collector main
menu) then first press Close
Port. When the port is
closed then highlight the
Motus connection and. click
on the “Settings...” button
next to Close Port/Open
Port, as shown in Figure
5-1.
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Figure 5-1: AADI Real-Time Collector start up menu

Connection Settings
Connection Name
Connection Name
Port Settings
Serial Port

Port Name

Baud Rate

Location

Vertical Position
Owner

Reference

System Information

Geographical Position

Data Format

1 | ® AADIReal-Time Format

Legacy AADI & Custom Data Formats
COM1
115200 -

¥ Connect automatically on application startup

Advanced Settings

Advanced Settings...

oK Cancel

Figure 5-2: Connection settings menu

Page 81

Click on the “Advanced Settings...” button in
the Connection Settings window; refer Figure
5-2.
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Advanced Connection Settings Choose File Output from the list on
Serial Port the left side. Check the “Collect
General B data to file” box to enable file
Connection File Format  |TXT Y output. Select a file format and
File Output Basedirectory | C:\Users\arle.Heltne\Documents\AAD| | ... choose a base directory where you
SocketDistribution The datafiles are automatically placedin a subdirectory Want the ﬂle tO be SaVed.
fogs with the same name as the connection.

Debig Starta new file after 12 midnight each day Click “OK” in the Advanced

Connection Settings window, and
“OK” in the Connection Settings
window.

Data Auto Recover

Continuously store the last message in a single file

C:\Users\Jarle.Heltne\Documents\AAD

Default... oK Cancel Apply

Figure 5-3: Advanced connection settings / File Output

5.1.2 Starting the sensor and logging to file

In AADI Real-Time Collector start menu, see Figure 5-1 click on the selected 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.

i]
4

-
Control Panel - Motus —

In the Control Panel you will find
B Recorder Panel ’ﬁ‘ Device Configuration i Systemn Status four alternatives:

Recorder Status

e Recorder Panel

Stopped Refresh Status
e Device
Configuration
Start Options
® Start Now o System Status

Timing

In the Recorder Panel window
select Start Now, then select

@ FixedInterval

' Zmn Fixed Interval and click the “Start
StartRecorder | 5 min fer Recorder” button. The shortest
interval available depends on the
sensor configuration.
AANDERAA
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Figure 5-4: Recorder panel

Page 83

A B C D E
1 |Description Motus Wave Sensor 5729450
2 Product Name Motus Wave Sensor
3 | Product Number 5729
4 |Serial Number 50
5 |Device ID 5723-50
6 SessionID 5723-50-7.1.20-0-7
7 |Location
8 Geographic Position 60.323605,5.37225
9 |Vertical Position
10  Owner
11 Reference
12
13
14 Maotus Wave Sensor 5729850
15 Record Time Record Nu Sensor Stz Significan Status

Wave Pea Status

16 03.05.2020 13:42 1 (0} OK 3.65E-02 8.07E+01
17 03.05.2020 13:47 2 (0) OK 6.48E-02 2.52EH01
18 08.05.2020 13:52 3 (0) OK 4.85E-02 3.47EH2
19 08.05.2020 13:57 4 (0) OK 7.23E-02 2.88E+02
20 08.05.2020 14:02 5 (0) OK 4.11E-02 1.07E+02
21 08.05.2020 14:07 6 (0} OK 3.29e-02 2.24E+02
22 08.05.2020 14:12 7 (0} OK 3.18E-02 6.79E+H01
23 03.05.2020 14:17 8 (0) OK 3.72E-02 3.55E+02
24 08.05.2020 14:22 9 (0) OK 3.68E-02 L.29EH)2
25 08.05.2020 14:27 10 (0) OK 2.56E-02 2.45E+02
26 08.05.2020 14:32 11 (0) OK 2.50E-02 2.32EH02
27

a
a

Wave Pea Status

2.84E+01
2.56E+01
2.13EH01
2.84E+01
2.84E+01
2.84E+01
2.56E+01
1.97E+01
2.13EH01
2.33EH01
2.33E+01

Wave Hei|Status

6.16E-03
7.68E-03
6.96E-03
6.34E-03
5.36E-03
7.29E-03
5.42E-03
7.93E-03
6.64E-03
6.56E-03
7.95E-03

Figure 5-5: Example of a txt-file obtained from the sensor using RT Collector

5.2 Viewing incoming data in real-time

3.60E-02
6.44E-02
4.80E-02
7.20E-02
4.08E-02
3.21E-02
3.13E-02
3.63E-02
3.62E-02
2.48E-02
2.37e-02

M Data will start logging
in the defined
directory. If itis a txt-
file, the easiest way to
view it is in Excel.
Figure 5-5 gives an
example of obtained
data file. The different
parameters are
organized in columns.

Wave HeijStatus

When the sensor is running, the incoming data can be viewed by selecting “Connection Logs...” in the AADI Real-
Time Collector start menu, refer Figure 5-1 and Figure 5-6. Each Record number contains data from one recording

period.
i -

pﬂ Motus - Connection Logs — = ¥®

! Message Log ‘_gg Connected Clients = Port Communication
Timestamp Message Type Description -
2020-05-08 16:33:58.363 Respaonse Stop Recorder - OK
2020-05-08 16:33:58.219 Contral Stop Recorder
2020-05-08 16:32:46.343 Data Record number 11
2020-05-08 16:27:46.230 Data Recard number 10
2020-05-08 16:22:46.206 Data Recard number g
2020-05-08 16:17:46.385 Data Record number 8
2020-05-08 16:12:46.349 Data Record number 7
2020-05-08 16:07:46.254 Data Record number &
2020-05-08 16:02:46.436 Data Record number 5
2020-05-08 15:57:46.328 Data Record number 4
2020-05-08 15:52:46.600 Data Record number 3
2020-05-08 15:47:46.589 Data Record number 2
2020-05-08 15:42:46.561 Data Record number 1
2020-05-08 15:37:44.783 Response Start Recorder - QK
090 0O 0 10 T4 007 + 1 bk O A a

Refresh Wiew | Auto Refresh Message Filter: |Show All - Showrouted messages Clear Log

Figure 5-6: Connection Logs
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(4 Mmessage Lag Entry

Timestamp |2020-05-03 16:32:46.343 ‘

- = = | Double-click
on one of the

Message Type [Data | [Record number 11

Data Message | Message Content  Original Message

Record

=+ Data Message
Device Info
- Message Info
- Timestamp: 2020-05-08 14:32:46.342
-+ Received Timestamp: 2020-05-08 14:32:45.731
= Status
LoLevel: Ok
f Code: 0
Description: OK
=~ System Information
‘.. Geographic Position: 60.323605,5.37225
=+ DataRecord
Session ID: 572%-50-7.1.20-0-7-2-3
Timestamp: 2020-05-08 14:32:46.342
-+ Record Number: 11
- Sensors
- Motus Wave Sensor 5729#50 (5729-50)
= Sensor Info
ID: 5725-50
Product Number: 5729
- Product Name: Motus Wave Sensor
-+ Serial Number: 50
Description: Motus Wave Sensor 5723250
Internal Address: 4190720
-+ Protocol Version: 6
Geographical Position: §0.323605,5.37225
Node Type 1ID: WaterWave

=+ Status
- Level: Ok
Code: O

Description: OK
[+ Point Parameters

numbers to
look at the
data.

Click on the
+ signs to
open and
see all the
data in the
message.

PreviousEntry | | Mext Entry Ol Always show last entry
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-
4 Message Log Entry

= x
Timestamp |2U2D-US-US 16:32:46.343 ‘
Message Type |Data ‘ |Rec0rd number 11
Data Message |Message Content  Original Message hd
[=-Data Message
11 Device Infa
-- Message Info
[=- Data Record
----- Session ID: 5729-50-7.1.20-0-7-2-3
- Timestamp: 2020-05-08 14:32:46.342
----- Record Number: 11
[ Sensors
= Motus Wave Sensor 5729250 (5729-50)
Sensar Info
+- Status
= Point Parameters
jin} Description Value Range Min Range Max Status
w1 Significant Wave Height Hmo 0.03 m a 30 [a]'8
- 2 Wave Peak Direction 232.09 Deg.M a 360 oK
-3 WavePeak Period 23.27 s 1] 30 oK
- 28 Wave Height Wind HmoO 0.01m a 30 oK
e 27 Wave Height Swell Hma 0.02 m a 30 [a]'8
- 19 Wave Peak Period wind 8.26 5 1] 30 oK
- 18 Wave Peak Period Swell 23.27 s ] 30 oK
- 16 Wave Peak Direction Wind 172.66 Deg.M 1} 360 oK
17 Wave Pealk Direction Swell 232.05 Deg.M 0 360 QK
- 29 Wave Mean Direction 222.60 Deg.M 1} 360 oK
- 31 Wave MeanPeriod Tm02 14.44 5 ] 30 oK
- 30 Wave Height Hmax 0.04 m a 30 oK
- 36 Wave Height Crest 0.03 m 0 30 QK
- 37 Wave Height Trough 0.02 m a 30 oK
- 35 WavePeriod Tmax 36.50 s 0 30 oK
- 33 Wave Period Tz 22.75 s 1} 30 oK
- 34 Significant Wave Height H1/3 0.04 m a 30 oK
e 4 Mean Spreading Angle 42.08 Deg.M a 90 oK
e First Order Spread 45.47 Deqg.M 0 Q0 QK
] Long Crestedness Parameters 0.70 a 1 oK
- 20 Heading 346.40 Deg.M 0 360 QK
w21 Pitch -0.47 Deag =50 S0 [s1:4
- 22 Rall 0.24 Deqg -180 180 QK
24 StDev Heading 0.20 Deg.M a 360 oK
- 25 StDev Pitch 0.25 Deq -50 S0 QK
26 StDev Roll 0.00 Deg -180 180 [s1:4
- 50 InputVoltage 13.26 W 1] 32 QK
51 Input Current 57.95 mA a 1000 QK
----- 52 Memaory Used 386871 Bytes 1] 128000 QK
Previous Entry | | Next Entry Always show last entry Close

Figure 5-7: Visualization of incoming data from the sensor in real time

Previous records or newer records (Figure 4-25) 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 6 Stand-alone Sensor configuration using Terminal Software

This chapter describes how to communicate with the Motus Wave Sensor using the RS-232 Smart Sensor Terminal
protocol or AADI Real Time

6.1 Communication setup

The 5729 Motus Wave Sensor can be used on a SmartGuard or SeaGuardll (AiCaP) Dataloggers or connected to a
RS-232 com-port (PC or other devices with RS232 com-port).

Most terminal programs can be used for communication with the sensor when connected to a PC. For this description
we have used TerraTerm

The following setup is recommended:
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.

AANDERAA
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6.2 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 6-1).

+. COM1:115200baud - Tera Term, Aanderaa Smart Sensor Terminal config VT

File Edit Setup Control Window Help

i
StartupInfo 5729 23 Hode  AADI Snart Sensor Terninal Protocol R$232 Protocol Yersion 3 Config Yersion 28

Figure 6-1: 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 awakened by any characters on the Smart Sensor Terminal input, and will then after receiving the last character
stay awake for a time set by the Comm TimeOut property.

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), /' 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).

If 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 ‘I are not followed by Carriage
Return and Line Feed.

When communicating with the sensor, you may 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.

e Ifthe 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.
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6.3 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.

6.4 Passkey for write protection

To avoid accidental change, most of the properties are write-protected. There are four levels of access protection, refer
Table 6-1.

A special property called Passkey must be set according to the protection level before changing the value of properties
that are write-protected. 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.

Output | Passkey | Description

No No Passkey needed for changing property
Low 1 The Passkey must be set to 1 prior to changing property
, The Passkey must be set to 1000 prior to changing property. This Passkey
High 1000 : . .
value also gives read access to factory properties that usually are hidden
Read
The user have only read access
Only
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Table 6-1: Passkey protection

6.5 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 6-2. The number of parameters in the list depends on which parameters are enabled.

> |
. COM1:115200baud - Tera Term, Aanderaa Smart Sensor Terminal config VT_ [F=EE
File Edit Setup Control Window Help
i
BtartupInfo 5729 23 Hode  AADI Smart Sensor Terninal Protocol RS232 Protocol Yersion 3 Conf ig Yersion 28 1
HEASUREHENT 5729 23 #Sign Have Height Feet HnOLFt] O0.000000E+00  #Have Peak Divect ion(Deg.H) 0.000000E+00  #Have Peak Divect ion SuelllDeq
LH] 0.000000E+00  #lave Hean Direct ion[Deq.H] 0.000000E+00  #lave Peak Direction Wind[Deq.H] 0.000000E+00  Mlave Hean Period TnD2[Sec]
L000000E+00  *lave Peak Period[Sec] 0.000000EH00  #Have Peak Period SwelllSec]  0.000000E+00  #ave Peak Period Hind[Sec) 0.000000E+00  *Have
I' eight Swell HnDIn) 0.000000E+00  *Have Height Wind HnO[n] 0.000000E+00  #lave Height Hmax[nl  0.000000EH)0  *ave Height Crest(n] 0.0000
DE+00 #ave Height Trough(n] 0.000000E+H00  *ave Period Tnax[Sec] 0.000000E+00  #ave Period Tz[Sec]  0.000000EH)0  *Significant Have Heigth H1/3[
nl 0.000000E+00  *Heading(Deq.H] D.0DOOO0E+D0  #PitchiDeq) 0.000000E+00  #RolllDeq) 0.000000E+00  #External Heading(Deg.H] 0.0000
OE+00 #St0ev HeadinglDeg.H]  0.000000EHI0  *$tDev PitchlDeg) 0.000000E+400  *StDew RolllDeql 0.000000E+00  Input YoltagelV] 9.4437
9E+00 Input Current[nA) 7.975000E+401  Henory Used[Bytes) 395272 FE Hessage Counter 3 FE State 0 FE Mot if icat ions
295
Istop
et passkeyl1)

ot enable text(no)

ave

oset

5729 23 0.000000E+00  0.000000E+00  0.000000E+00  0.000000E+00  0.00000OE+00  O.0OOOOOOE+00  0.0000OOE+00  0.000O0OE+00  0.0000ODE+ID

.000000E+00  0.00000DE+D0  0.0O0ODDE+00  0.000ODOE+00  0.00000CE+00  0.000000E+00  0.00000DE+00  0.000DOCE+00  0.000000E+00  0.000000E+0D
.000000E+00  0.000000E+00  0.0OOCOOE+00  0.0O0DDOE+00  0.000000E+D0  9.443749E+00  ©.022500E+01 395272 3 0 1795

Figure 6-2: Save and reset in Tera Term

AANDERAA

a xylem brand



Page 90

6.6 Available commands
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Available commands and properties for the sensors are given in Table 6-2 and chapter 1.7 respectively.

Table 6-2 Available RS-232 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).

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 (refer table 1-1), e.g get interval.

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

Get ConfigXML but without all the metadata)

Get All Parameters

Output information about all parameters value

Set Property(Value, ...,

Set Property to Value,..., Value (refer table 1-1), eg set interval(60)

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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6.6.1 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

The string starts with the name of the property, the product number and serial number of the sensor, and finally the
value of the property.

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).

+. COM1I1:115200baud - Tera Term, Aanderaa Smart Sensor Terminal config VT
File Edit Setup Control Window Help

get serial nunber
Serial Humber 5720 23 23

et product nunber
” roduct Hurber 5720 23 5729

et enable text
~Enable Text 529 23 Ho

Figure 6-3: The Get Command

6.6.2 The Set command

The Set command is used for changing a property. The corresponding Get command can be used to verify the new
setting, as shown in Figure 6-4. Please note depending on the configuration a too short interval will give an error
message.

+ COM1:115200baud - Tera Term, Aanderaa Smart Sensor Terminal config VT

File Edit Setup Control Window Help
set interval(60)

et interval
Interval 5729 23 6.000000E+1

" et interval(10)
ERROR  PROPERTY OUT OFF RANGE

Figure 6-4: The Set Command
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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.

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. Refer Table 6-1 for more info

6.6.3 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.

6.7 Example — How to configure sensor in Smart Sensor Terminal mode

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
configuration, timing and number of output parameters etc.

Example 1: Configure sensor for stand-alone use

IIPress Enter to start communicating with the sensor, refer chapter 6.2
~/ llpress Enter

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

Set Passkey(1000) —/

Set Mode(Smart Sensor Terminal) //Iwait for ack #

Set Enable Text(Yes) .///wait for ack #

Set Wave Integration Time(10min) ///wait for ack #

Set Wave Height Wind HmO0 Output(Output).//Iwait for ack #

Set Wave Height Swell Hm0 Output(Output)//lwait for ack #

Set Wave Period Tmax Output(Output) ./ //wait for ack #

Set Wave Height H1/3 Output(Off) .//lwait for ack #

Set Heading Output(Output) —///wait for ack #

Set Pitch and Roll Output(Output) ///wait for ack #

Set Interval(300s) //an 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
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Comments to example 1:

The output string from sensor depends on the original configuration. The available/selectable values for each property
can be found by sending the command Help. This gives a printout from the sensor showing a short help text from the
sensor. Setting a value which is not shown here for enumerated properties gives an error message (‘ERROR
ARGUMENT ERROR).The output from the Help command is shown in chapter 6.4 .

All parameters except from Significant Wave Height Hno, Wave Peak Direction and Wave Peak Period may be
switched on or off.

Some of the properties are enabling only one parameter and others can enable multiple parameters. Please also notice
that the order and name of the properties do not match with the order and name of the output parameters.

If you want to add or remove any parameters from the output see Table 6-3 for information about available parameters
and the corresponding Property. For more information about parameter calculation see chapter 2.7

One possible output from example 1 is shown in Figure 6-5. Please note that the number of parameters may differ if
other parameters were turned on before starting. To switch these off find the corresponding and send the set command
e.g. Set Fourier Coeff Spectrum Output(Off) if the four Fourier Coeff is displayed.

File Edit Setup Control Window Help

tartuplnfo 520 &0 Hode  RADI Bnart Sensor Terninal Protocol R5232 Protocel Yerzion 3 Conf ig Merzion 34

ERSUREHENT 520 &0 #ignificant Have Height HeO[n]l 0.00  #awe Peak Direct ionlDeg.H] 0.00  #awe Peak Periodlz] 0.00  #ave Height Hind HrOIx]

.00 #ave Height Suell HaOlnl 0.00  #lawa Period Thaxlz] 0.00  Heading(Deg.HI 10.90 PitchlDegl -0.64  RolllDegl 0.91  5tDev HeadinglDeg.H]
0.78  St0ew PitchlDaegl 0.14  5tDew RolllDegl 15.72

ERSUREHENT LT ] Signif icant Have Height HnO[n]l 0.05  Hawe Peak Direct ionlDeg.H] 20081 Hawe Peak Periodls] 32.00  Have Height Hind HeO[n] 0.01
ave Haight Snell HeO[nl 0.05  Have Period Thaxlz] 30.50  Heading(Deg.Hl 10,71  PitchlDeql -0.62  RolllDeql 0,83 5tDev HeadinglDag.H] 764
t0aw PitchlDag] 0.00  StDev RolllDeql 11.86

Figure 6-5: Output from Example 1

In Example 1 the first data set is showing a * before the parameter text. This indicates that the parameter is not ready
because it has not enough samples to do the calculation. After reset at least a period equal to the Wave Integration
Time is needed to calculate the wave parameters.
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6.8 Output Parameters and corresponding Properties

Property Parameter Unit
Mean Spreading Angle Output Mean Spreading Angle Deg.M
First Order Spread Output First Order Spread Deg. M
Long Crestedness Output Long Crestedness
Energy Spectrum Output Energy Spectrum m?/ Hz
Directional Spectrum Output Directional Spectrum Deg. M
Principal Dir Spectrum Output Principal Directional Spectrum Deg. M
Orbital Ratio Spectrum Output Orbital Ratio Spectrum
Fourier Coeff A1
. Fourier Coeff A2
Fourier Coeff Spectrum Output Fourier Coeff B1
Fourier Coeff B2
Wave Peak Dir Wind Output Wave Peak Direction Wind Deg. M
Wave Peak Dir Swell Output Wave Peak Direction Swell Deg. M
Wave Mean Dir Output Wave Mean Direction Deg. M
Wave Height Wind Hmo Output Wave Height Wind Hmo m
Wave Height Swell Hmo Output Wave Height Swell Hmo m
Wave Height Hmax Output Wave Height Hmax m
Wave Height Max Trough Output Wave Height Trough m
Wave Height Max Crest Output Wave Height Crest m
Wave Period Tmax Output Wave Period Tmax S
Wave Mean Period T, Output Wave Period T, S
Wave Height Hy;3 Output Significant Wave Height Hy/3 m
Wave Height Hi10 Output Significant Wave Height Hi1 m
Wave Height Hi1 Output Significant Wave Height H1/1 m
Wave Mean Period T13 Output Wave Mean Period Ty S
Wave Mean Period Ti/10 Output Wave Mean Period T110 S
. . Last Heave Sample Index
Heave Vert. Time Series Output Heave Time Series Vertical m
. , Heave Time Series North m
Heave Hor. Time Series Output Heave Time Series East m
Wave Mean Period T2 Output Wave Mean Period Tmo: S
Wave Peak Period Wind Output Wave Peak Period Wind S
Wave Peak Period Swell Output Wave Peak Period Swell S
Table 6-3: Output Properties and corresponding Parameters
AANDERAA

a xylem brand



August 2020 - TD 316 OPERATING MANUAL - Motus Wave Sensor 5729 Page 95

Other non-wave parameters in this section are listed in Table 6-4 with corresponding parameter and unit.

Property Parameter Unit
) Heading Deg. M

Heading Output StDev Heading Deg. M

External Heading Output External Heading Deg. M
Pitch Deg

Pitch and Roll Output Roll Deg
StDev Pitch Deg
StDev Roll Deg
Input Voltage V

System Parameters Output Input Current mA
Memory Used Bytes

Table 6-4: Output Properties and corresponding Parameters

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.
External : , :
Heading[Deg.M| Float | Averaged heading from one interval based on input from external compass.
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

rotation angle around the y-axis of the sensor (same axis as transducer 4 and 2)

Standard deviation Pitch from all values of the pitch in the interval. Indicates if the

Std Dev Pitch{Deg] | Float sensor is moving around with variable tilt during the measurement interval.

Standard deviation Roll from all values of the roll in the interval. Indicates if the

Std Dev Roll[Deg] Float sensor is moving around with variable tilt during the measurement interval.

The minimum input voltage measured while charging the capacitor bank. It should

Input Voltage[V] Float normally be >6.0V

Input Current[mA] Float | The current measured when not charging while awake, averaged.

Memory

Used[Bytes] Integer | Used heap memory.

Table 6-5: Sensor parameter details and explanation
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6.9 Help command output

Commands:

Sub commands:

Do_SUBCMD<CRLF>
Get_PROPERTY<CRLF>
Get_All<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>

Sample
Output
Set Clock
Get Clock

Argument list for enumerated properties:

Wave Height Unit:
Interface:
Baudrate:

Flow Control:
Comm Timeout:
Compass Type:

Compass Sample Average Number:

Processing Time Output:

FE State Parameters Output:
HW State Parameter Output:
Mode:

Wave Integration Time:

Time Series Record Length:

Mean Spreading Angle Output:
First Order Spread Output:
Long Crestedness Output:
Energy Spectrum Output:
Directional Spectrum Output:
Principal Dir Spectrum Output;
Orbital Ratio Spectrum Output:
Fourier Coeff Spectrum Output:
Wave Peak Dir Wind Output;
Wave Peak Dir Swell Output:
Wave Mean Dir Output:

Wave Height Wind HmO0 Output:
Wave Height Swell HmO0 Output:
Wave Height Hmax Output:

Wave Height Max Trough Output:

Wave Height Max Crest Output:

= 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.

Metric [m], Imperial [Feet]

RS232

4800,9600,57600,115200

None,Xon/Xoff

Always 0n,10 s,20 s,30 s,1 min,2 min,5 min,10 min

HSC100 NMEA,Generic NMEA

4,8,16,32,64,128
Off,Output
Off,Output
Off,Output

AiCaP,Smart Sensor Terminal, AADI Real-Time,AlS Output
5 min,10 min,15 min,20 min,25 min,30 min,35 min,40 min,45 min,50

min,55 min,1 hour

5 min,10 min,15 min,20 min,25 min,30 min,35 min,40 min,45 min,50

min,55 min,1 hour
Off,Output
Off,Output
Off,Output
Off,Output
Off,Output
Off, Output
Off,Output
Off,Output
Off,Output
Off,Output
Off, Output
Off,Output
Off, Output
Off,Output
Off,Output
Off,Output
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Wave Period Tmax Output: Off,Output
Wave Mean Period Tz Output: Off, Output
Wave Height H1/3 Output: Off,Output
Wave Height H1/10 Output: Off,Output
Wave Height H1/1 Output: Off,Output
Wave Mean Period T1/3 Output: Off,Output
Wave Mean Period T1/10 Output; Off,Output
Heave Vert. Time Series Output: Off,Output
Heave Hor. Time Series Output: Off,Output
Wave Mean Period Tm02 Output: Off,Output
Wave Peak Period Wind Output: Off,Output
Wave Peak Period Swell Output: Off,Output
Heading Output: Off,Output
External Heading Output: Off,Output
Pitch and Roll Output: Off, Output
System Parameters Output: Off,Output

Interval:

Page 97

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

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

IIPress Enter to start communicating with the sensor.
~/ llpress Enter

Stop /I 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 Startupinfo so this example gives an output without start up message and
the parameter names also disappears; refer Figure 6-8. The orders of parameters will be the same as in Example 1

before we turned of thr text,

File Edit Setup Control Window Help
ezat
L9 5 g.o0  0.00 000 0000 O0.00 000 11,74 0.5 0,93 10.67  0.30  16.71
220 5l 0.0 91,05 28,44 0.1 0.06 3100 1162 -0.61 0.85 .56 0.00  11.86
220 50 .04 351,15 2844 0.0 004 3100 1150 -0.63 0% 0.8 000 0.52
Figure 6-6: Example 2 showing output message with text off and decimal format
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CHAPTER 7 Use of External Compass

7.1 General information

An important input parameter for calculation of wave parameters is the heading information. If the magnetic distortion at
the location where the sensor is to be installed is too large the heading should be provided by an external compass
placed at an undistorted location, for instance in the mast.

In a system with SmartGuard logger the external compass can be connected directly to the logger or directly to the
wave sensor:

e External compass connected directly to sensor:

- The wave sensor has a separate connector for connection of external compass. When properly
configured the sensor will power up the external compass and receive heading information at preset
intervals. Refer to chapter 3.10.5 when controlled via logger or chapter 4.8.5, when used as stand-
alone sensor, for detailed information on how to configure the sensor for connection of external
compass.

- A special configuration option is provided for the HSC100 compass from Digital Yacht. By using this
option no setup of the compass itself will be required.

- When an external compass is connected directly to the sensor and the wave sensor is connected to
SmartGuard via AiCaP bus the external compass heading information can be distributed to other
AiCaP sensors in the system.

e External compass reading input from SmartGuard.

- In cases where the buoy is equipped with sensors giving heading information directly to the logger
the heading information can be distributed by the logger to other sensors connected to the AiCaP
bus. This feature enables the wave sensor to receive heading information from other connected
sensor in the system via SmartGuard or SeaGuardlI.

When using an external compass the orientation angle between the wave sensor and the compass must be taken into
account. This angle must be set in the Ext Compass Alignment Offset (Deg.M) - property in the sensor configuration.
By default this is set to zero which means that if the external compass can be aligned to the orientation arrow of the
wave sensor the direction will be correct. A self-leveling crossline laser might be a god tool for aligning the two sensors.
If the installation does not allow for alignment, the angle between the sensors should be measured and the External
Compass Offset updated accordingly.

For cable assembly refer to chapter 10.2 in this document.
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7.2 External compass types

7.2.1 HSC 100-NMEA

¢ Digital Yacht HSC100 Compass sensor

Figure 7-1: Digital Yacht HSC100

o Mounting Bracket:
- Included in delivery of compass sensor.

e Connecting cable:
- Supplied with a 15-meter cable.

- Link cable between SmartGuard serial port and sensor cable.

¢ Data output (RS-232):
- NMEAO0183 sentence ‘HDG’ (Magnetic Heading).
- Baud rate: 4800, 8N1
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7.2.2 Airmar H2183

e Airmar H2183 Heading sensor

Figure 7-2: Airmar H2183

o Mounting Bracket:
- Included in delivery of compass sensor.

e Connecting cable:
- Cable between Sensor and SmartGuard included
- 5855 Cable from Motus with free-end to be used with included sensor cable
- 5868 cable between sensor and Motus

¢ Data output (RS-232):
- NMEA HDG
- Baud rate: 4800 , 8N1
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7.3 Input format for external compass

sHcHDG

Summary

NMEA 0183 standard Heading, Deviation and Variation.

Syntax

$HCHDG,<1>,<2>,<3> <4> <5>*hh<CR><LF>

Fields

<1> Magnetic sensor heading, degrees, to the nearest 0.1 degree.

<2> Magnetic deviation, degrees east or west, to the nearest 0.1 degree.

<3> E if field <2> is degrees East

Wiif field <2> is degrees West

<4> Magnetic variation, degrees east or west, to the nearest 0.1 degree.
<5> E if field <4> is degrees East

Wi if field <4> is degrees West

sHcHDT

Summary

NMEA 0183 standard Heading relative to True North
Syntax

$HCHDT,<1>,<2>*hh<CR><LF>

Fields

<1> Heading relative to True North

<2>T=True

sHcHDM

Summary

NMEA 0183 standard Heading in degrees Magnetic derived from the true heading calculated

$HCHDM,<1>,<2>*hh<CR><LF>
Fields

<1> Current Heading in degrees
<2> M = Magnetic heading
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sHcHCC

Summary

NMEA 0183 standard Compass Heading , which differs from magnetic heading by the amount of uncorrected magnetic
deviation.

$HCHCC <1>*hh<CR><LF>

Fields

<1> Compass Heading in degrees

scPHDT

Summary

NMEA 0183 standard Heading relative to True North
Syntax

$HCHDT,<1>,<2>*hh<CR><LF>

Fields

<1> Heading relative to True North

<2>T=True

scPHDM

Summary

NMEA 0183 standard Heading in degrees Magnetic derived from the true heading calculated
$HCHDM,<1>,<2>*hh<CR><LF>

Fields

<1> Current Heading in degrees

<2> M = Magnetic heading
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CHAPTER 8 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 Motus wave sensor 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. . And also
addresses the different cables available for use with the sensor.

8.1 EMC Testing

The Motus wave sensor has been tested at an accredited test laboratory to verify that the sensor fulfils the requirements
in the EU EMC directive (89/336/EMC).

Applied standards

o EN 55011 (2009)+A1
e EN61326-1(2013)

Applied tests

Conducted Emissions

Electrostatic Discharge Immunity
Surge Immunity

Conducted RF Disturbance Immunity

8.2 Cables

Different cables are available for stand-alone use with free end and connectors. The cables have both power and signal
lines RS-232. See chapter 10.2 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).

8.3 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 measuring (after power on) is normally well below, 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 9 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.

9.1 General

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.

As this sensor is normally installed above water and inside cabinets it requires very little maintenance. Only cleaning
and check of mounting brackets connectors and cables should be necessary.

9.2 Retrieval of the sensor

Clean the Sensor after each deployment if necessary.

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.

When removing or disconnecting the sensor from attached cables always protect connectors on sensor and cables with
appropriate dummy plugs. Always apply grease on connectors and sealing plugs if earlier applied grease is dried out.

Figure 9-1: Grease for Subconn plug
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9.3 Factory service

Factory service is offered for maintenance, repair or calibration.

Before returning the sensors to factory please contact Aanderaa.support@xyleminc.com for a RMA number and needed
paper.

When returning Motus Wave Sensor, always include the Instrument Service Order, Form No. 135 following the RMA
request or 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

9.4 Status Codes

The sensor produces some status codes if there are some errors with the sensor or with the quality of collected data.
These status codes are either shown in the data string or when using post-processing software. Each status code has
both a hexadecimal value and a decimal value shown in table below. The status codes are separated in three groups.
Ok is when everything is normal and this status code will not be visible. An Error status code is critical state and
requires normally a service and repair on the sensor. Warnings are more temporary errors that may reduce the data
quality for a shorter period and normally don’t need a factory service but it still important to investigate and remove the
cause.

OK
Parameter Hex value | Status Code | Description
Ok 0 0 Ok
Errors
Parameter Hex value | Status Code | Description
InvalidVectorError 41 65 Internal use only
AccessError 42 66 Access error
RequestTimeError 43 67 Input time is shorter than the processing time
NotValidError 44 68 Some internal fails
CopyDataError 45 69 Recorder error
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Warnings
Parameter Hex value | Status Code | Description
OutOfMeasureRange 51 81 Data outside range. The data is not reliable
ouocabhorse | 52| s |l ot ol g e car b
ReducedQuality 93 83 e.g. supply voltage to low
NotReady 54 84 e.g., timeseries is not finish to the first recording
Notlmplemented 55 85 Not a valid parameter
StoredDataWarning 56 86 e.g. Storing data that reduce precision
LowQuality o7 87 Indicates lower quality than reduced quality
DiscardData 58 88 Data useless, can be discarded
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9.5 Example of Test & Specifications sheet and Certificates

TEST & SF’ECIFICA"ONs

a xylem brand

Program Version: 5.0.1 Product: 5729
Serial No: 2

Visual and Mechanical Checks:

S = e Ty T I O PPPTSPPRR b
1:2: VISl SHIfACe s usmssanmnavasmm e s s e s sz s v S e e e s B S X
1.3 Galvanic isolation between housing and electronics .................. SR SURE—— A S X

Current Drain and Voltages:

2.1 Average Current Drain @ RS232, 2 minute output interval, 12V (Max.: 110 mA) mA
2.2 Average Current Drain @ AiCaP, 2 minute output interval, 12V (Max.: 110 mA) mA
2.3 Quiescent Current Drain @ RS232, 12V (Max.: 8000 pA) ..o LA
2.4 Quiescent Current Drain @ AiCaP, 12V (Max.: 8000 LA) ......cooiiiiiiiiieiee e HA
2.5 DSP 10 Voltage, JX.X. (3.3 20.15V) .o s 328 V
2.8 ‘DSP:Core Voltage: JX(1.8 30,05 V) iicmnmsiiasmmistn i sisssisiisms s sasisissessiss 182 V

Performance test:

3.1 Check external compass input function ...

3.2 HmO @ 1 sec. in final test jig (2.83+0.01m) m
3.3 HmO @ 5 sec. in final test jig (2.83+0.01m) m
3.4 HmO @ 30 sec. in final test jig (2.83+0.01m) m
3.5 Wave Peek Direction @ 1 sec. in final test jig (Yyy*£1°) oo 180000 M
3.6 Wave Peek Direction @ 5 sec. in final test jig (YYY £1°%) oo 180.00 m
3.7 Wave Peek Direction @ 30 sec. in final test jig (YYY £1°%) i 180.00 m
Date: 27 Feb 2017 Sign:

Jostein Hovdenes, Product Manager, Sensors

Figure 9-2: Example of Test & Spec. sheet
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AVA B o TAvA CALIBRATION CERTIFICATE

Form No 856, Feb 10th 2020

a xylem brand

Certificate no: 5729_114_00172170 Product: 5729 Serial no: Demo
Calibration date: 25.06.2020 Page 1 of 1

This is to certify that this product has been calibrated and verified using the following reference equipment:

13987
1412501654
1412501655
1412501653

Obtained Heading deviation for this product:

Heading deviation

8 4 0Deg. Tilt

6 15 Deg Tilt )
— 4 m 225 Deg. Tilt
) | + 35Deg. Tilt
[=} 2 . - s A - (0 & 15 Deg. Lower Limit
5 0 N Az \ H [l & - " 0 & 15 Deg. Upper Limit
B 2 '] . L —— 22.5 & 35 Deg. Lower Limit
3 " —— 22.5 & 35 Deg. Upper Limit
o 4|

-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
6 4 Pitch
Roll

. /) e Deviation Lower Limit
§) ol e Deviation Upper Limit
_S 0 s Fe x x & i i A A
E A
5 -2-
o

-4

-6

-45 -30 -15 0 15 30 45
Reference Pitch/Roll angle [Deg.]

Date:25.06.2020 //z(ua,,,( FReerte

Halvard Skurve, Production Engineer

Page 1

Figure 9-3: Example of calibration certificate
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CHAPTER 10 Installation

10.1 Mounting Brackets

e Horizontal “Mounting plate” Aanderaa part no: 0975853 included with sensor

4x@6.5 10x@5.3
130
A_EIR\ ~ 1124.5 A-A
PN WP = 123
N L2
@ @ 107.5 A
) %
&/ N 048 1 ).n
5| S
*la
1
N

SN

O+ 22.5
N
{7
™ PN fan
kCJ 7 ./ 3'5

e

130
123
116.5
75.5
65
545
13.6

Figure 10-1: Horizontal mounting plate

e Vertical “Wall mount bracket” Aanderaa part no: 0975854, not included

132.5

o P

154
174

Wall mount bracket 3966680
(weight 1.23kq)

Figure 10-2: Vertical mounting plate

AANDERAA
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10.2 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 Local Service

\:_’;Winduws Mobile-based device connectivity Provides remote command and control to Windows Mobile-based devices. Running  Automatic 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:

() Local System accourt
Allow service to interact with desktop

(®) This account: |Local Service | Erowse...

Password:

Confim password:

Cancel Poly

Click on Local System account.

AANDERAA

a xylem brand
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i

General LogOn  Recovery Dependsncies
i Log on as:
(®) Local System accourt

[[] Allow service to interact with desktop

() This accourt:

Confirm password;

Browse...

> twork connectivity opti
ily discovered vulnerab
d software
nnot be stopped.
lated functionalities fro
yonding and allows exis
iote sources that suppc
events, querying events
authorized users from ¢

ied font data. Applicati

Services

L The new legon name will not take effect until you stop and restart the

! service.

X

oK

Apply

I
+W5-Management pro
wor files, e-mail, and oth

started on demand anc

Maintaing date and time synchronization on all chients 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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10.3 Connecting Cables
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Aanderaa offers a wide range of standard cables; see Table 10-1 for more details.

a) Cable 5835 with connectors
e MCIL10F to SmartGuard AiCaP connector
(M12)
e Length; 5835L=1.5m, 5835F=3m

”Jg (J\/ l ,‘>
| ‘ b) Cable 5834 with free end
3 = e MCIL10F to pre-crimped single wires
I;D:EME e Length: 1.5m
© ® e Used together with cable glands
e Connects to SmartGuard Link cable, AiCaP
‘ = :
s i
{ ] A7 c) Configuration Cable 5789
== EMJ e MCIL10F to 9pin D-sub female & USB.
6% e e Length: 1.6m
d) Compass cable 5855 with free end
o Used together with external “general type
=2 o | 7 = compass’

e MCIL6M to free end
e Length: 0.6m

Table 10-1: Cables

10.4 Mounting considerations EMM 2.0

AANDERAA
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EMM 2.0 BUOY
% . Recommended  external
i compass location
&,

Recommended
sensor location (top
of flotation or inside
canister).

1. Top triangle

\ / 2. Bottom frame

Figure 10-3: Mounting considerations EMM 2.0

10.4.1 Magnetic distortion areas on EMM 2.0

e Areas around parts made of steel. See figure 5.
1. Top triangle (hot dip galvanized steel).
2. Bottom frame (hot dip galvanized steel).

e Due to the magnetic influence from metal parts on a standard EMM 2.0 it is recommended to add an external
compass to the sensor or to the system.

o NOTE! After external compass has been mounted avoid mounting magnetic objects in the vicinity of the
compass.

10.4.2 Recommended sensor location

e ltis difficult to avoid magnetic distortion areas on the lower parts of an EMM 2.0. It is therefore recommended to
add an external compass to the system.

e The best location for mounting the sensor is:
1. As close to the center of the buoy as possible.
2. As close to the waterline as possible.
- For buoys with central canister it is recommended to mount the sensor inside the canister.

- For buoys without central canister the sensor can be fixed to the surface of the buoy flotation.
10.4.3 Connecting cables

e Refer to chapter 10.2 in this document.

AANDERAA
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10.4.4 Sensor mounting arrangement

e Sensor can be fixed to the surface of the flotation by using the horizontal “Mounting plate” Aanderaa part no:
5853. Drawing DID-51257.

Figure 10-4: Sensor mounted with horizontal mounting plate

AANDERAA

a xylem brand
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10.5 Mounting considerations Motus DB 1750

Recommended
sensor location

Lifting eye

Mooring eye

Figure 10-5: Mounting considerations Motus DB1750

10.5.1 Magnetic distortion areas on Motus DB1750

Page 115

Lifting eye

Mooring eye

e Areas around parts made of steel. See figure 6. The DB1750 has a float section with internally cross brazed
stainless steel rods that are connected to stainless steel bushings in mooring and lifting eyes. The magnetic
influence from these parts is very low and will not alone affect the sensors internal compass readings.

e Due to the low magnetic influence from materials in the buoy itself it is normally not necessary to add an
external compass to a Motus DB1750 buoy.

o NOTE! After external compass has been mounted avoid mounting magnetic objects in the vicinity of the

compass.

AANDERAA
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10.5.2 Recommended sensor location

¢ In general the best sensor location is as close as possible to the center of the buoy and as near as possible to
the waterline.

o Battery weight and location is important as it will affect the buoy’s point of gravity.
- For new buoys preferred location of batteries is the lower battery tray. Preferred sensor location is
just above the batteries (see figure 10).
- For existing buoys where the battery tray is positioned higher it is recommended to use only one
lead acid battery. As an option two “light weight” lithium—ion batteries can be used. Preferred sensor
location is in the center just below the battery tray (see figure 11).

10.5.3 Connecting cables
o Refer to chapter 10.2 in this document.

10.6 Sensor mounting arrangement

o Using the horizontal “Mounting plate” Aanderaa part no: 5853. Drawing DID-51257 the sensor can be mounted
in the center of the buoy.

Figure 10-7: Battery and sensor on retrofit buoy

VAANDERAA
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10.7 Mooring

10.7.1 General mooring information

Traditionally navigation buoys and data buoys not equipped with wave sensors have been moored with chains or a
combination of chains and ropes. These traditional moorings are initially designed to stabilize and limit the buoy motion
in waves. When installing a wave sensor on a data buoy, it is important that the mooring does not limit the motion we
want to capture. A more flexible mooring is required so that the wave sensor captures the required movements of the
buoy fully. To obtain the required flexibility one section of the mooring should consist of a rubber cord.

A typical flexible mooring normally includes these sections:
Section 1:

e Ballast and bridle chain.

e Purpose:
- Stabilize the buoy vertically.

Section 2:

o Swivel.
e Purpose:
- Avoid twisting of mooring due to buoy rotation.

Section 3:

e Rubber cord with safety line and short chain.

e Purpose:
- Enables buoy to follow wave motions.
- Chain is used to stabilize rubber cord.

Section 4:

e Rope with subsurface flotation and light chain.
e Purpose:
- Enables slack in the upper part of the mooring enabling the buoy to capture wave motions more
accurately.
- This section is used to adjust the total mooring length.
- To eliminate tear and wear caused by mooring rubbing against seabed the attached buoyancy lifts
the rope and light chain above seabed.

Section 5:

e Sinker and ground chain

e Purpose:
- Make a robust connection between the mooring and the bottom weight.
- Keep the buoy positioned in its originally deployed location.

AANDERAA

a xylem brand
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10.7.2 Mooring example EMM 2.0

— EMM2.0

[ ]

E 3 x 1.5m %” galvanized short linked chain shackled to each of the 3 buoy
substructure legs and master-link by %” galvanized shackles

22 mm galvanized master-link

2 m 2” galvanized chain, approx. 100Kg with two 1-3/8”shackles

%" shackle between swivel and 1-3/8”shackle above

Stainless Swivel SW33S, WLL 3T, BL 15T

15m Datawell 35 mm elastic cord

Securing rope, 50m 20mm braided polypropylene rope, tied to rubber
cord by use of 10 mm elastic rope at every meter

100m

—— 1.5m %" galvanized short linked chain with %" shackles

Mooring rope, 120m 18mm braided polyester rope, BL 7500kg, terminated by ANSI 316 thimbles

Viny Float, No.12B-3. 170N buoyancy, tied to mooring rope
/ approx. 15 meter above seabed

6m 1-1/2” galvanized short
Anchor, 2T concrete block linked chain 1-3/8”shackles

2x3m %” galvanized short
linked chain with %2” shackles

Figure 10-8: General mooring example with EMM 2.0 based on 100m water depth
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10.8 Mooring Example Motus DB 1750
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10.8.1 Mooring component example for Motus DB 1750
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Section Description QTY
1 Shackle AJ 852 MBL 90t w/NUT. 32-32-82mm 2
1 Chain LL GR80 16mm. Galvanized 4,3kg/m 2x2m
1 Shackle AJ 852 MBL 40t w/NUT. 22-25-52mm 1
1 Chain GR80 32mm. 23kg/m 4m
1 Shackle AJ 852 MBL 28t w/NUT, 19-22-44mm 1
2 Swivel 1
2 Shackle AJ 855 SWL 3.25t w/NUT. 16-19-27mm 2
3 Rubber cord @35mm w/securing rope 20m
3 Shackle AJ 852 MBL 28t w/NUT, 19-22-44mm 1
3 Chain LL GR80 16mm. Galvanized 4,3kg/m 2m
3 Shackle AJ 852 MBL 28t w/NUT, 19-22-44mm 1
4 Tube Thimble G824K 316 2
4 Nylon rope 20mm BS8300 (m)
4 Float, Atlantic 280mm CH400 2
4 Chain LL GR80 16mm, galvanized 4.3kg/m 12m
4 Shackle AJ 852 MBL 28t w/NUT, 19-22-44mm 1
5 Chain GR80 32mm 23kg/m 6m
5 Shackle AJ 852 MBL 40t w/NUT. 22-25-52mm 1
5 3t sinker 1
Figure 10-10: Partlist for Motus DB 1750 mooring example
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10.9 Application examples

EMM 2.0 BUDY BUDY POWER SYSTEM BUDY SENSOR & COMMUMICATION SYSTEM

[30-medel rof CID-513101 MOLE AHTLHRL

W SOLAR 2ARES 3 ¥ L0

Buay mast with: - ._wﬂ__u.__ ke : et
Maxime! GHX 350 _ R .__.__W s
Mobile anfemna SOL&R JUKLTION BOX T —— m..

- Flash light SolaH&X-3 H o it g
- 13&h battery ¢ - . s
o Bracier 566211 ri-Lern Heder - |_

- Buzy orientation sensor
Tri-Lens Redar reflecter
GPE Receiver

Cowver for camister
Ref DID-51379
uld

Buoy canister with w !
. |
- Teg plate CID-5TI2% / | |
- g Ty = FOWER M=UT [AR
3G Communicalion syslem A = _ s Tk ! _
Wave senser 5729 ras 3 R W
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- Fewer sysfem [} = iR

_ m.} SEMSOR (51351 _
s N = =L — _ CANISTER N
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Underwater sensors:
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Figure 10-11: EMM 2.0 buoy with sensors and communication
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Figure 10-12: Motus DB 1750 buoy with sensors and communication
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