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Doppler Shift When a Train Passes

TRAIN APPROACHES--

Higher Pitch

TRAIN RECEDES--
Lower Pitch
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Received signal, Fp

Transmitted
pulse, Fy Obiject is:
Moving toward 2
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Speed of sound = frequency x wavelength
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4 Measurements at once:

1. Speed and direction

2. Bottom tracking

3. Height or range

4. Distribution of material (intensity)
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Oceanography
Vessel Traffic Safety in the Port & Harbor

Tidal currents observations

Efficient Seismic Survey Operations
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*Qil industry
*ADCPs for renewable energy projects
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* Measuring tidal currents in a sound
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» Measuring tidal currents in a sound
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Easy to use and to make profiles
No moving parts

Small scales
Absolute speed of water
Measures columns up to 1000m
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Barnacles and algea
Clear waters
Compromise between distance or precision

Bubbles in turbulent water

Battery power with P
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Backscatter
Ping
Main Lobe

Blank zone
Ambiguity
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HfHEfEm T ADCP RER{% - #EMI$H¥ TRIAXYS Directional Wave Buoy JIR
I EECE Aquadopp Profiler 600 kHz » #E7714H » 401El 3. 13 F7R > Aquadopp
HIHERE 600 kHz 23K E il HVE 2 2 S B sl (ADCP) - EVU(E S
FFRBEIET > A 1 m BN 85 me 600 kHz RRAS B BB by di v 22
40 m » B MR KRB R ARIIREM ST - DIE B A S E SR
SRR N USSR KE 80 - T 2R R PR E NS S BRI 5 A A A B
RENIE ~ RERAYIRFIEAL ~ BRI - HERVHIE ~ RORAI/KR BB AR R
PR o AHRHE ARSI - A0NIE 3.14~3.16 AR -

Technical specifications

» Water velocity measurements

Maximum profiling range 30-40 m

Cell size 1-4m

Minimum blanking 0.50 m

Maximum number of cells 96

Measurement cell position NfA

Default position (along beam) N/A

Velocity range =10 mfs

Accuracy *1% of measured value +0.5 cm/s
Velocity precision Consult instrument software
Maximum sampling rate (output) 1Hz

Intermal sampling rate 4 Hz

» Echo intensity (along slanted beams)

Sampling Same as velocity
Resolution 0.45 dB
Drwnamic range S0 dB
Transducer acoustic frequency 600 kHz
Number of beams 3

Beamn width 3.0
Maximum profiling range N/A

Cell size N/A
Minimum blanking N/A
Maximum number of cells N/A
Range/Velocity limitations N/A
Accuracy N/A
Max. sampling rate NfA

» Z-Cell option

([ 25 : nortek/NEIE 74805 )
B 3.14 Aquadopp Profiler 600 kHzz%{FEif&eREH
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Cell zero acoustic freguency
Maximum profiling range

Number of beams

» Sensors

NIA
N/A
N/A

Temperature:

Temp. range

Temp. accuracy/resolution
Temp. time response
Compass:
Accuracy/resolution
Tilk:
Accuracy/resolution
Maximum tilt

Up or Down
Pressure:

Range

Accuracy/precision

» Analog inputs

Thermistor embedded in head
-4 to +40 *C

0.1 *Cf0.01 *C

10 min

Magnetometer

2%/0.1* for tilt < 20°

Liquid level

0.2°/0.1*

30*

Automatic detect
Piezoresistive

0-100 m {inguire for options)
0.5% F5S / 0.005% of full scale

No. of channels

Supply voltage to analog cutput
devices

Voltage input

Resolution

2

Three options selectable through firmware commands:1)
Battery voltage/500 mA, 2) +5 Vi250 mA, 3) +12 V100
mA

05V
16-bit A/D

» Data recording

Capacity

Data record
Diagnostics record
Wawve record

Mode

» Real-time clock

9 MB, can add 4/16 GB
9*Ncells + 32 bytes

N/A

Nsamples * 24 + 60 bytes

Stop when full (default) or wrap mode

Accuracy

+1 minfyear

(B H 2JE : nortek/AEIE J54E0E)

B 3.15 Aquadopp Profiler 600 kHz%fE RA%EREH

30



» Real-time clock

Backup in absence of power

» Data communications

4 weeks

o

Communication baud rate

Recorder download baud rate

User control

» Connectors

R5-232 or R5-422
300-115200 Bd

600/1200 kBd for both R5-232 and R5-422

Handled via “"Aquadopp” software, ActiveX®&function calls,
or direct commands with binary or ASCIl data output

Bulkhead
Cable

MCBH-8-F5
PMCIL-B-MP on 10m polyurethane cable

Functions

» Power
DC input
Maximum peak current
Avg. power consumption
Sleep current

Transmit power

Deployment planning, instrument configuration, data
retrieval and conversion (for Windows®)

9-15 v DC

3IA

0.06 W

= 100 pA

0.3-20 W, 4 adjustable levels

» Batteries
Battery capacity

New battery voltage

» Environmental
Operating temperature
Storage temperature
Shock and vibration

EMC approval

Depth rating

* Materials

1) 50 Wh (alkaline or Li-ion), 2) 165 Wh (lithium), 3) Single
or dual

13.5 v DC (alkaline)

-5 to +40 *C
-20 to +60 °C
IEC 721-3-6
IEC 61000
300 m

Standard model

» Dimensions

POM and polyurethane plastics with titanium fasteners

Maximum diameter

Maximum length

100 mm

~550 mm (single battery), +110 mm {double battery)
depending on head configuration

Weight
Weight in air
Weight in water

» Options

2.9 kg
0.4 kg

1) Alkaline, lithium or Li-ion external batteries, 2) Inguire for different head configurations
([ F 25 : nortek/ A EIE H4EuE)
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BEAD 3% B A B R - HL S 24 - IS 3 T B2 AVIER] -
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MR FERFREEAICCE » DARECR EUSURAN L M - RS - ATLAS $iliE 24 7 22 & 1
HEITHEE RS - DR R IR E AT A SEME

AP LS AT AR R IR0 R TRIAXYS Directional Wave
with Currents Buoy > Hgsagat FiFEK T 7 8Lg 5 DL SS316 A sl A4 H figis
BHRE - NS L ARBRME » FERRAFREHEEE » RLe®s
& BRBRIMANIE dyneema AE L 24E - WHMEHEER T Ky dyneema #1'E 46
R DMPKEHETRIE - AR th o Brp 8 ER > $280F TH67T T imsi s
B N Sy B SR > FROLECE BT - SosBEE TR M L = B e R
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NOTES:
1. SECU E ALL SHACKLES WiTH 55318 COTTER PINSE PROVIDED

1/2* §8316 SAS (51308043
5/8* $%316 Eye L Eye Swivel (51308006)
1/2* 55316 SAS (51308043

15n Compllant Section (4337)

ELO'::' 1/2* $£316 SAS (S1308045)
0 Som 7/16° Ansteel-Blue (51706002 \

Adjust Length per Sheet 2, Tob'e 1, Item 3a.
Splice Loop In Elther End for B2 Nylite Assy
after any In-Line Splicing.

7/716" ML=12 (S1706024)

Ad L -t Length per Sheet 2, Table 1, Item 4.
Splic Loop In Either End For B2 Nylite Assy
after any In-Line Splicing.

#2 Nylite w/ 12mr
£3316 Dee Shackl
8090

In-Line Splice
(Amsteel=Blue to ML-=12

See Sheet 2 for

Strop Bend Imstructlons -See Float Detalls on Sheet 2

7/16" Amsteel-Blue (517060020
_Ad just Length per Sheet 2, Table 1, Item b,
Splice Loop In Elther End for #2 Nylite Assy.
Floats to be ~1/2 Water Depth (WD)

#2 Nylite Assy’s w/ 5/8° G2130 SAS (8087)

5/8° T402 Eye L Eye Swivel (SI308037)~__ |
S5/8° G2130 SAS (51308036)

Anc! i ~350kg Heavy

Ch = (Not Supplhd)-\_‘ﬂ

~2m x 3/4" Grade 2 Chaln, Galv. Steel <S1708007.

B 3.18 KRR ETHERAALEHTE 2R
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B 3.19 AR RATSE - IR E I
I Re R s R T - BRI DUFE T TR LL SS316 A sl A1 B figid
B RE - Horpg EoEED Ry SS316 AR tEsssR(3/47 ) - M MMy G0
HERESEPR(1/2" ) o fRHtECEEINE - SNBSS R E A G > £
[FIER AL E TR TIRE R > 400 3.20 ffE 3.21 -

B 3.20 ARTRZPHE AT - Gt
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REVISIONS
HEV. DESCRIPTION DATE D/M/Y| &Y
el Crignal 31/07/20 JAC

DEPLOYMENT DEPTH: 12m-24m
MOORING LENGTH: 75m
MOORING SCOPE: 4.2:1
EXCURSION RADIUS: 72.8m

20m Float Collar (BIB7T) /
[ \

1/8* §8316 SAS (51308045 '
5/8" $8316 Eye & Eye Swlvel t513!!8036)—-;_
1/2* $S316 SAS (51308045) —

Lok | Dasmviie
l\"n [ n'] THIE 55 (N1 30n0AN]
351 by [3000 i) WL

|M[=f|'j 531¢ EyakEpe tnned (27 300001
{2,500 jeg [£.400 |B] WL 14,500 by [-“""_Ihl-'l-ﬂ

10 [3/47] 5314 Open Link Cheaar (50 708024)
(750 b [850 1E] WL

1
F]
2
4 |Tiaem, Maorieg, Olscaic lssirbe Mook, Pranclc G-10 (7083)
4
]
1

|M ;r'! G!I!-SB iIW‘
MACS Ib] UL}

Ihn[hf?'] u-t Chaim (31 POB0MZ)
(8500 g [11,080 B W 31,200 g [eneso ] wind

106014 ool Cartmad Cart ben Sikar (31229015)

15m x 374" 85316 Open Link Chain
(3170802&)

lel<]-1s]-]-]e

1/2* §8316 SAS (51308045)—
1¥ GI0 Iselation Block (7062}
[ebi | Dassnlpthon: 1/2* GALV SAS G2130 (S130e0——
Wil |realng Load aka Drsdrg Sipeah
B
"
=

roct Lol aba Proct Strangth

Warking Load Linet

ety declor Slack

75m x 13mm [1/27] GBO Chaln
(S1708042)

1/2* GALV SAS (2130 (513080LD)

When printed m.a.lte Sure you are using the most clurent

nnnnnnnnnn wemamnn af thie Anciment
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AP R R ATSGE 2 M E B RHE R LR R - 4008 3. 18 Fn > BB

AL EMS SmartWeb "http://smartweb.axys-aps.com/dataview.aspx | K&

AXYS-APS "https://portal.axys-aps.com/default.aspx ; MEH4R F 44K > &
smHBAERIE =

AXYS BB A4 (Data Management System,DMS)#RAS » FEEAE(EHE
WatchMan500 BEECE LK. WatchMan500 484& 77 ZEBaR I EE RIBE B %]
DMS JE SR EE > BT LI EEE WatchManS00 bh— R » B & S5a AR AT -
AJLAERFELZ(E WatchManS00 BhZ#HE - HIF ARG E T EESENERE
BB BT ISR PR S IS - ARRIE0R -

DNS BRI RE M DMS IR fE AP EfTEEE - DS ARESZ2
—7H# Windows AR¥S - ©Ed : #EE CER) - BBl - BigEmE s EiREE
B A4 (Microsoft SQL Server) B¢ ASCIT STASC{FRLA R EIH A 24 Y HdE
il - DMS B—{E e EAVEIRE T - REHRFEEATOHERE AXYS Y
FrE AT - SRR A B A SR RSB ENUE R Z 4T © 15N
DMS SZH5#fubRE & 2 A DL B A0 B Eh i (S A RIS - fefasie
Fr—EERVAIILECES] DMS #YAL—ZIEE - JRERERT PAE DMS MInGHRLZ 2
[E]&%7X

8 3.19 ERHBIA SRS

37


http://smartweb.axys-aps.com/dataview.aspx
https://portal.axys-aps.com/default.aspx

SmartWeb 5z AXYS-APS &l 24 EZEE > 40[E] 3.19 Fvs - B ERHE]

3.20~3.24 -

Comprehensive Software Solution for the Management of Complex Oceanographic and Meta

Data

Tony Ethier" and Craig Person "
DAXYS Technologies Inc, Sidney, British Columbia, Canada
“Corresponding author: tethier(@axys.com

1. Abstract

The AXYS Data Management System (DMS) [1]
software is designed to facilitate WatchMan500™ station
configuration and the control of data collection and
processing for a WatchMan500™ Network Solution. The
DMS 1s simple enough to be used with a single
WatchMan3500 station yet robust and scalable enough to
interface  with  many  WatchMan500  stations
simultaneously. The vertical integration of deployed
system network management makes configuration
management remote diagnostics and troubleshooting
more efficient, effective. and economical.

The DMS data collection and processing features are
managed via the DMS Service application. The DMS
Service 1s a Windows service that controls:
communications {(telemetry), data collection, data
processing into a Database Management System
(Microsoft SQL Server) and/or ASCII text files and data
dissemination to other svstems. The DMS 15 a
comprehensive data management software package that
allows operators to effectively manage all critical
aspects of AXNYS products including all Met-Ocean and
Directional Wave systems utilizing real-time two-way
communications.

2.  Introduction

The operation of a remote data acquisition system (e.g.
Wave Buoy) with real time telemetry, be it one station
or an entire network, will rely on the dependable
operation of a supervisorial data management system.
Key features of such a system require self-healing
capabilities and the ability to avoid being accidently
terminated, along with a host of operational features for
data 10, data management and data display.

The DMS is software used to communicate with one or
more WatchMan500 modules. The DMS enables clients

to manage:

¢ What their station network configuration looks
like;

o How “Station-to-DMS” or “DMS-to-DMS”
communication occurs;

*  What data is being communicated;

+  How the data being communicated gets stored; and

+  Facilitate uploading of new Firmware to remote
WatchMan 500 systems (advanced feature) via high
bandwidth two-way telemetry.

Furthermore, the DMS supports various forms of
telemetry to the stations and different modes on how
communication is initiated. From the instant you add
and configure the first station to the DMS, messages can
be sent back and forth from the DMS to the station.

Once the DMS has been configured, 1t requires miramal
user interaction and monitoring as it is designed to
recover from any unexpected system/software errors.
The DMS Service was designed to run unattended as a
self-healing Windows Service which allows users to log
on and log off a computer without interrupting its
operation or to be installed on a server in a data center.
The DMS User Interface can be run on a separate
computer allowing interaction with the DMS Service
over a LAN or VPN by multiple users. The DMS data
collection and processing features are managed via the
DMS Service application.

The DMS supports the development of custom plugins
to receive and decode data directly from sensors or to
provide advanced functionality. As an example, ALS,
SMS, Vindicator, and TRIAXY 3™ plugins have already
been developed to further advance the capabilities of the
DMS.

3. DMS System Requirements and Components

The DMS software will operate on any PC or Server
operating Windows OS5 = XP or Windows Server =2003,
with a 2GHz dual core CPU, =2GB RAM and hard
drive capacity =100GB; this by today’s standards is an
entry level machine. Other required elements of the
hardware will be an Ethernet port and serial 10 if the
system deployed requires this for interfacing.

The DMS components include: DMS Service, DMS
User Interface, Microsoft SQL Server Relational
Database Management System (RDBMS), SmartView
desktop viewing software, and the SmartWeb web-based
viewing software. SmartWeb can be installed on a
laptop or mstalled and distributed on a corporate
network across different servers and user computers
allowing for a flexuble and scalable solution.

The DMS Service 15 a Windows service that controls:
communications  (telemetry), data collection, data
processing inte a Database Management System
(Microsoft SQL Server) and/or ASCIT text files and data
dissemination to other systems. The benefit of running
as Windows service is the freedom for the user not to be
logged in to the computer which is running the DMS.

On installation of the DMS application, a public domain
Microsoft SQL  Server Relational Database
Management System (RDBMS) is installed on the host
PC or Server. This is fully functional, but has a
limitation in the number of stations/data that can be
accepted.

The DMS User Interface presents information and
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collects user inputs via a series of dialog boxes. Most of

these dialog boxes contain common components to
provide you with consistent and logical navigation
throughout the entire user interface. Most dialog boxes
displayed in the DMS user interface perform validation
on the data you enter into the input controls. The
validation is completed before the data is saved to the
database to prevent errors from entering the system.
Onge the basic system information has been input, the
client will be viewing the DMS Main Window as shown
inFig. 1.

Figure 1. DMS Main Window.

The DMS main window consists of three panels. The
panel to the left will be referred to as the Tree View. It is
used to navigate the major entities in of the DMS. The

contents of the Srations and Communications nodes of

the tree view can be filtered by right-clicking on the

desired node and entering a filter string in the pop-up box.

The filtered node will be displayed in red and suffixed
with the text (Filtered). The top right panel will be
referred to as the Data Panel. It displays details of the
item selected in the tree view. The bottom right panel will
be referred to as the Terminal Panel. It displays a
terminal window used to view and send data from the
various communications profiles. At the top right of the
main window vou will also find the current date and time
in both local and Coordinated Universal Time (UTC)
base on your computers regional settings.

The DMS user interface can be connected to a DMS
Service running on any computer within the same Local
Area Network (LAN) or connect to a DMS Service
running on a different computer than the user interface,
Select File Connect to Service from the menus in the
DMS main window. You will be prompted to enter the
host name or IP address for the computer the DMS
Service is running on. The DMS Service can handle
multiple connections from different DMS user interfaces.

Before any data can be sent or received one or more
communications profiles must be set up in the SQL
database. Communications profiles define how the

DMS will interface with the telemetry installed on your
stations.

The Communications Profiles panel contains the

following items:

o Communications Prafiles — a list of available
communications profiles including type, description
and current status;

e Add— displays a menu of items to initiate the
creation of a new profile in the database:

o Add Serial - Add Dialup —-Add Email — Add
TCP Client — Add TCFP Server — Edit (modify
an existing profile) — Delete — Clone
{dupheation of an existing profile);

Each of these options will have a pop-up window with
configuration items specific for the telemetry connection.
Each communications profile has an associated Terminal
Panel. A Terminal Panel displays all data received from
the underlying connection and allows data to be sent out
via the underlying connection as shown in Fig. 2.

omw N

Type: Seal Devcription. COM1 - [13200.8 Nore | Hone)

,‘ o LR
= =

Send |

Figure 2. DMS User Interface-Terminal Panel.

The DMS supports standard communications: TCP
Server; TCP Client,;Email (POP3,SMTEIMAP); Serial;
Modem Dialup;FTP; as well as custom interfaces direct
to InmarsathV2M, Inmarsat IsatDataPro, and GOES.
These communications make it possible to support
telemetry  options like: VHE/UHF Radios, CDMA
Modems, GPRS Modems, Inmarsat C, Iridium, Inmarsat
M2M, Inmarsat IsatDataPro, Wi-Fi, Bluetooth, GOES,
and GlobalStar.

The DMS is capable of ASCII text logging, database
logging, raw communications data relaying, message
broadcasting.

The station(s) must be uniquely identified in the database
before the DMS can be used to manage a station(s). The
popup dialogue box in Fig. 3 shows the required
elements to be entered for each system; many of these are
automatically populated when synchronizing with a new
WatchMan500 station.

With all AXYS products, the License Serial Number is
the silicon serial number of the primary WatchMan300
node of any station. The registered License Key signals
the DMS that the end user is authorized to manage the
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station. Each station in your network will have a
unique license key.

Station Details
Product Number: 420000

Product Family: 420 - WatchMate Buoy -

Product Serial Number: WMTO0000

Payload Serial Number: | WIM500000
Name: Test
Description:  Test Location
License Serial Number:  1A2B3CAD5EGFABA
License Key: CB432EEAD1ATCS002CISCE4E
Passward

Customer ID:

ok | [ Cancel

Figure 3. WatchMan 500 Station Identification.

Each station must be synchronized with the DMS before
any station data messages can be decoded by the DMS.
The synchronization process requires a relatively large
amount of data to be exchanged and stored in the
database. This can be done in a number of ways; direct
connect to the station, via two way telemetry to the
station, on a secondary service PC which then imports
the synchronization file.

3.1 DMS Station Configuration and Action Scripts

The WatchMan500 Station Configuration features are
managed via the DMS User Interface. This application
gives users complete control over the operation of a
WatchMan500 station including: device hander (sensor)
configuration, system sampling regime, data message
formats and contents, onboard data logging and system
diagnostics.

Before a station can collect data from its various sensors,
it has to be configured to accept the specific inputs for
each individual sensor. This is accomplished by
installing device handlers included in the stations
firmware and assigning (mapping) specific hardware,
such as an A/D Channel Input or a Serial R8232 IO, to
the installed device handlers. A device handler is a
specific piece of the station’s firmware that handles
interfacing with a particular sensor. Each device handler
requires a unique set of hardware that defines how and
where the sensor is connected to the station.

The DMS interface has advanced capabilities to
configure the remote WatchMan500 stations down to
primary node port level defining the various sensor
inputs and signal characteristics using what is called a
“Device Handler”. There are a host of predefined Device
Handlers for commonly used sensors, devices and math
operands available as part of the DMS/WatchMans 00
device library. Options are available to interface to
sensors of which defined Device Handler’s are not
available using either the Generic Serial or Analog

[&3.22

Device Handler depending on the type of sensor or
device to be interfaced. Custom Device Handlers are
routinely developed for new sensors.

A supplementary configuration tool is the use of Action
Scripts which are commands that cause the
WatchMan500 to perform one or more tasks. Action
Scripts to respond to certain conditional events with a
configured set of instructions. For example, The GPS
device handler can trigger an Action Script if the station
moves out of a specified watch circle radius by
transmitting position more frequently. Others might
deal will system power and go into a power
conservation mode if certain threshold voltages are
exceeded.

3.2 DMS Station Message Builder

The DMS allows you to configure message definitions
for the data messages being transmitted or logged by
your station(s) using Message Builder dialogue panels.
A message definition includes the content, formatting,
frequency and internal data logging options of a specific
data message. Typical message formats follow National
Marine Electronics Association (NMEA) format or
custom Binary messaging,

Data messages encoded in the NMEA format are
comprised of a header, body and a checksum. Users have
the ability to edit default message content or create
custorn message content through the NMEA Message
Configuration dialogue of the DMS User Interface as
shown in Fig. 4.

Figure 4. NMEA Message Configurator.

Binary messages can be created to minimize the amount
of data sent via the selected communication profile for
cost saving/andwidth reasons. Binary messaging
requires the station’s firmware to contain the Binary
Message Builder device handler.

3.3DMS Host/Server Notifications

To aid the monitoring of the health of your station(s), the
DMS provides the ability to define notification profiles.

BHrER
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A notification profile specifies a set of conditions used to
determine if an alert should be raised waming a DMS
user(s) of a station’s status. The conditions are based
upon the data parameters contained in the data message
defined on each station. Therefore, if there is a specific
parameter that needs to be monitored on a given station,
then that parameter must be mapped to a data message
before it can be used in a notification profile. A threshold
notification allows the DMS to check a single received
data parameter against one or more reference (threshold)
values. The checks that can be performed are any
cambination of: “less than™, “less than or equal to™,
“equal to”, “greater than or equal to”, “greater than”, “not
equal to” and “blank”. The Notifications are set up
using a series of pop-up dialogue panels in which the
various threshold values are set for parameters such as
systern voltage, water intrusion or system inactivity,
along with a definition of the output data message to be
broadcast via the available telemetry devices (email,
SMS) or initiating audible/visual local alarms.

One of the key Notifications for managing moored
station(s) is to monitor the position by establishment of a
geofence called a “Watch Circle”. A watch circle
notification allows the DMS to ensure a station does not
wander off position by checking a received GPS
longitude and latitude against a reference longitude,
latitide and radius. The Watch Circle parameters are
setup through a separate dialogue panel with similar
message notification parameters to be set.

4. DMS Data Dissemination

The DMS provides two methods to distribute received
data to other systems. The first method is Message
Broadcasting. Message Broadcasting  will  only
disseminate valid data messages. The second method is
Communications Relay. Comrmunications Relay will
disserninate, in real time, all data, regardless of content.

5. DMS Data Display, Export and Graphing

The DMS data can be viewed using a desktop based
systern called SmartView[2] or a web based application
called SmartWeb[3]. Examples of the SmartView home
screen and graphed data are provided in Fig. 5 and 6,
respectively.

The AXYS SmartView™ software designed to: display
data, station configuration information and to export
data from the system in common formats such as CSV,
XML, or Excel SmartView must be linked to
supported AXYS DMS product databases.

The home screen of the SmartView application has a
number of panels showing a tree view for station ID’s
and map panel showing the station locations. On
selection of a station, an operator can drill down ta the
individual parameters of interest {data or configuration
details). Once data is selected, a default range
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(selectable by # of samples or date range) of data will be
displayed in tabular format.

B G s o o
200500-2% 15133 )
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Figure 6. SmartView Tabular or Graphed Data.
The AXYS SmartWeb™ software is a web based
application to: display data, station configuration
information and to export data from the system in
common formats such as CSV, XML, or Excel.  The
end user can access the data with appropriate security
log-in and DMS database URL parameters.

Additional data viewing is available with the DMS
plug-in framework which allows the functionality of the
DMS to be enhanced and extended to support more
complex data flows, message parsing and other various
tasks. DMS plug-ins are components that are installed
separately from the DMS.

For example, the TRIAXYS Data Processor Plug-in
(TDP) allows the DMS to receive, decode, parse, store,
and disseminate data from a TRIAXYS Wave Sensor
with fill functionality of the older non-supported
WaveView™ Software. The TDP allows for a range of
graphical outputs not normally supported by DMS such
as Fig. 7 showing a Directional Wave Spectral.

Figure 7. TDP Directional Wave Spectral Plot.
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6. DMS System Flexibility

An integral facet of the DMS software is the ability to
be configured to control a single station to an entire
network with multiple routings for the ingestion of data,
as well as the dissemination of tertiary data products.

In Fig. 8, a simple example of a single wave buoy is
transmitting low bandwidth data via an Indium and
INMARSAT D+ satellite links. The data is received at
the Land Earth Station and forwarded by email to the
DMS Server. With this configuration, the DMS also
has the ability to have two way communications via the
Iridium and INMARSAT D+ satellite link back to the
buoy to change operational parameters or query
different messages.

Figure 8. Example of a Typical Data Schematic for a
Single Station with Single Telemetry Option.

In Fig. 9, a more complex example of multiple wave
buoys transmitting low bandwidth data via an Iridium
and INMARSAT D+ satellite links along with a
secondary UHF data link transmitting high bandwidth
data such as full directional spectral wave data. As
before, the data is received at the Land Earth Station
and forwarded email to the DMS Server. With this
configuration, the DMS also has the ability to have two
way communications via the Iridium and INMARSAT
D+ satellite link back to the buoy to change operational
parameters or query different messages as well as the
UHF data link. In this example, there are two DMS
servers receiving the data which can also be
synchronized.

Fig. 9. Examp.l-v.: of a Typical Data Schematic for
Multiple Stations with Multiple Telemetry Options.

7.  Conclusion

What sets the DMS apart is the integration with the
WatchMan500 and the ability to automatically request
data from the datalogger, schedule and send
configuration changes, update firmware, and pipeline
directly to individual sensors.

The desktop viewing software, SmartView, allows users
to query data, produce graphs, and check configuration.
The web based software, SmartWeb, does the same and
was developed supporting Javascript REST operations,
allowing for further customization.

Current and future development involves enhancing the
mobile and web interaction with the systems through the
DMS Service.

Operational systems such as SmartBay are applying
these technologies[4]. Users of complex Met-Ocean
systems need software applications to operate their
remotely deployed systems, and manage large databases
from collected transmitted information - DMS is one
such tool.
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+ Catch the Wind, Vindicator® III LiDAR

manufactured by Optical Air Data Systems (OADS)

* Simultaneous pulsing 10,000 times averaged to one second data

* Built-in motion compensation

*  Measurement extent:
50~200m in height.

* Adopting well-proven
NOMAD (Navy Ocean
Meteorological
Automatic Device) 6m hull.

~ #1:. Data logger system / #2: Battery Bank
and Power system / #3: Diesel tank (900 L) /

#4: Diesel engine NOMAD‘\E/

~ Independent Power supply: solar panel Buo
(420W), wind Turbine (1000W) and diesel y
engine (3200W) 0=
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3.3 BRIEAHBH R

AXYS Introduction

Presentation for
Tuesday, January 31, 2023

AXYS Confidential

AXYS Basic Facts

Founded 1974 ® Identifying Meaningful Problems and Finding Novel
Solutions.

Headquartered in Sidney, British Columbia on Vancouver Island,
Started with environmental consulting for the Arctic.

47 Years of Design, Manufacturing & Service

World Leaders in Met Ocean and Wind Energy
Assessment Buoys & rican

Decades of mooring experience in all 7 seas

IS0 9001-2015 certified since 2003

Over 1000 smart systems deployed around the
world
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47 Years of
Leadership in
Metocean
Solutions

Success

20009 first floating LiDAR deployment AXYS
WindSentinel and FLIDAR NV

AXYS integrates LIDAR into its Nomad floating hull

W AXYS - 13 Years of FLiDAR
N .

//—\ ne
@ FLioAR

Over 1000 smart systems deployed
around the world

AXYS sells systems to over 80 countries around the world, including North America,
Europe, UK, Asia, Central and Southern America, and Middle east

el ———. 2022 AXYS WindSentinel Targeted to reach

CARBON Stage 3
TRUST B
AXYS embarks on project to be the first floating LIDAR device to reach Carbon
Roadmap Stage 3 classification
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AXYS Confidential

@ 2011 AXYS Builds 200* TRIAXYS

FiI:NAD®
2015 AXYS Acquires FLIDAR NV ° .
AXYS acquires lead competitor FLIDAR NV and their floating LIDAR !
device with a four-meter hull
—\
—
Y T —,
2021 AXYS WindSentinel to Reach Stage3 '@ CARBON

AXYS embarks on project to be the first floating LIDAR device to TR U s T

AXYS

reach Carbon Trust Roadmap Stage 3 classification

System Integration Specialists

Yy .
olle Data collected by AXYS' equipment is continually
transmitted and backed up across a modern
d-=L communications network using a variety of
P o~ technologies.
/7 O X
f ((Eé}) - .
1 I T
") = e s
,\ J) Y g - = _ Stationary
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Core Technologies

Infrastructure Design ® Site Yield Assessment ® Sea-state/Seabed Monitoring ®
CLIENT NEEDS Climate/Ecology Research ® Public Safety/Security ® Asset Mgt ® Insurance Verification ®
Product Testing

APPLICATIONS Data Validation GIS [Weather M Analytics ][ O&M&AM ]

DATA INFRASTRUCTURE AXYS Cloud Solution } [ Client On-Presence Netwaorks J
TELEMETRY Satellite Cellular

SENSORS & ) . . '
ACTUATORS [L|DAR ][ Meteorological ][ Qceanographic ][ Environmental ]

PLATFORMS Mounted

Moored t
Stationary/
Land applications

| S P

v Floating

Seabed 32

Continue to Expand Sensor Integration AXYS

Data

Environmental
Data New Areas Of Opportunity

‘Oceanographic
Scour & Sediment transport
Sea lce monitoring

Geophysical

Seismic

Environmental
Ship/Construction noise

Biofouling
Ol spill

= Security & Operational
- Presence & Interference
Oceanographic
Data

AXYS Confidential
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Power & Sensor Capacity

Providing Valuable In-Situ Data Sets Over the
Entire Wind Farm Lifecycle

=<

Waves and
currents

Wind speed
OUR DATA and direction

Temperature (water and
air) and humidity

Salinity, turbidity, seabed,
scouring monitoring

Moored @

Sea Bed

Fish and Flora Underwater Mammal/bird /bat
Camera Imagery Acoustics monitoring

YOUR MODELING

Environmental Impact Analysis / Energy Yield Studies / Shear Studies / Turbulence | ity Calculati Weather Hindeasting /

Sea-State Menitering [/ Pre-Construction Baselining / Weather Forecasting  Physical Asset Design / Power Curve Analysis / Asset
Condition Monitoring / Bird/Bat Monitoring / Scour Monitering / Fish and Flore Identification Studies / End of Life Assessment

Oceanographic
& Meteorological Sensors ocean B“oy Line

Air Temperature
® | and Relative

Humidity Meeting Varying Measurement Needs

Surface Winds

Pressure 75
T AT
Wave

Current Profile

Water (Surface)
Temperature

Water Quality
Salinity
Turbidity

Avian & Bat
Detection

Camera

@0 ® OO 0 ©® © 606 6

LiDAR

¢
¢

Water Depth/Buoyancy
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Accurate, Reliable, Complete
Wind & MetOcean Datasets

™ 95% Zero

or more annual LTIFR &TRIR
.' data availability

- ___ ___

Robust —
Redundant
‘/ Systems
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INVESTMENT
GRADE WIND
AND METOCEAN
CAMPAIGNS

AXYS

Below 4%

Verified uncertainty rates

campaign months




BENEFITS OF AXYS METOCEAN CAMPAIGNS I

High Data Availability
Track Record

% Multiple Data
L Quality Controls

Proven Rugged Solutions
Marinized for harsh conditions

Full Offshore Operations
Deployment/Recovery
Support and Maintenance

Experienced Field Teams
lz North America, Europe, Asia

@ ISO 9001, 45001,

14001

SPECIFICATIONS

LiDAR OPTIONS
ZX LiDAR or WINDCUBE

STANDARD SENSORS

Aner . ati

air temperature, relative hu':nidky,
solar radiation, directional wave
measurements, current profiler, water
temperature, conductivity, salinity

OPTIONAL SENSORS
Bird and bat sensors, water quality,
solar radiation, other custom sensors

2-WAY TELEMETRY OPTIONS
Inmarsat IsatData Pro, Cellular, Iridium,
Radio VHF/UHF

PROVEN AXYS-DESIGNED
MOORING OPTIONS

Inverse catenary, chain, semi-taut, or
false bottom

DATA ACQUISITION

AND MANAGEMENT

Controller, Watchmansoo

Operating Software: Data Management
System (DMS) and AXYS-APS Software

FLIDAR Spec

POWER SYSTEMS
Wind turbines and solar, with back-up |

diesel generator, Fuel cell capable

SAFETY & NAVIGATION

IALA standard lamp, Radar
reflector, AIS transponder, GPS
Watchcircle, St. Andrews Cross

TELEMETRY
Low and high bandwidth satellite,
cellular, wi-i

CLIMATE

LiDAR sensors rated from -40C to
+50C, and other sensors rated for
extreme marine environments

MOORING
Capable of mooring in 1om to
>4000m

HULL OVERVIEW

Welded aluminum hull with steel
components and a mooring yoke.
Four water tight compartments for
electronics
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B 4.2 ASL Environmental Sciences Z\EIEEH

ASL Environmental Sciences /NE|FVEIHEAE Dr. John R. Fyfe « fiifE
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Unmatched combination of multiple frequency operation with :

o

Depth (m)

low power and long endurance that fits

Depth (m)

125 kHz

50
100
150
200

Depth (m)

250
300

it el o

ayrommenial
Sciences

Features

March 27, 2013 March 28, 2013 March 29, 2013

March 30, 2013%

B Can collect data continuously for periods of up to one year at

high temporal and spatial resolution.

B Available with up to four frequencies in a single transducer

housing.

B Can be operated in bottom-mounted, upward looking mode

or in downward looking mode from a buoy.

Backscatter data showing fish arches (Echoview software)

Instrument
depth

} {
==
(mooring examples)

= Deployment phases (12 max) by date or duration (with repeat & sleep)

= Configurable ping rate up to 1 Hz (depends on frequencies and range)

= A/D Digitization rate: 64,000, 40,000 or 20,000 Hz

= User selectable pulse length: 0 to 1000 microseconds

®m Range lockout to ignore near targets

B Range averaging into bins (minimum bin size is 0.011m) and ping averaging over time

B Anodized aluminum underwater pressure housing rated to 600 m

TILT SENSOR POWER

Range +45° with an accuracy of + 3° Example with standard battery pack: ping for
DATA STORAGE lgorda\{sogiir;hf:rec)wencies every 2 seconds
16 GB CompactFlash overa ange

SIZE

Pressure case: 170mm diameter x 1000mm long
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ACOUSTIC PERFORMANCE of the AZFP Estimated Minimum Detectable Volume Backscatter Strength (dB)

Frequency | Nominal Nominal
(kHz) Source -3dB Beam| 1m 2m 5m 10m 20m 50m | 100m | 200m  300m 500m
Level(dB) Angle
38 208 12 -136 -130 | -122 | -116 -110 -101 -84 -87 -82 -74
67.5 205 10 -131 | 125 | -117 -110 | -104 -95 -87 /7] -70 -58
125 210 8 -136 | -129 | -121 | -115 | -108 -98 -88 =75 -64 -
200 210 8 -130 | -124 | -115 -109 | -102 =il =75 -63 -48 -
333 211 8 -121 | -115 | -106 -100 -92 -79 -65 -43 = =
455 210 7 -116 | -110 | -101 94 -86 -71 -54 = = =
769 210 7 -106 <L) -90 -81 =0/l -48 = - - -
1250 211 7 -l -83 -72 -61 = - - - - .
2000* 212 7 -80 =7/l &5 - = = - - = =
NOTES

* Sidelobes are -15 dB or better
* Limits of detectable volume backscatter strength are estimates; individual units may vary by +/- 3 to 4 dB
* Receiver dynamic range is >85 dB each channel (* receiver dynamic range is 75 dB for 2000 kHz)

" SOFTWARE

* Includes AZFPLink to configure the instrument and plot hourly single frequency echograms
e AZFP's raw data format is compatible with Echoview and Sonar5
* AZFP's comma delimited ASCIl format (CSV) is compatible with Matlab and other software.

OPTIONAL FEATURES

® 32 GB Compact Flash * Compact AZFP packages for Mid- * Tilt pinger for use with
® 1000 m rated versions ocean floats, gliders and AUVs and bottom frame
* RS422 serial communication with towed bodies * Deployment and recovery
optical isolation for real-time ® Short pressure case without batteries services
applications ¢ Taut-line mooring frame * Deepwater versions
_* Bottom frames ® Pressure Sensor available up to 6000 m

AREL Jan Buermans SoAsEAREE R B - EEIEDIZ A TR AERE LRI
Fi B EZNZ > #h Jan Buermans SuAEsEfd - FEINLIE o 208G A R R Ry
M EEEBSEEG Ry 36 BV AR > B EHEEENETERE » M
AR BT S ~ IFA  BES > SEBNAEERAE  ERHR
SREN - ZFMHBHMR R - BeR 2 28R R0 — (B E RO FFEENKE
HilF & A 2 X RERESE - SEBHREAEYERSE  BEiiK - af- 8%
Hi ~ MR ESEGEAY) > SINEREREE o B - B - BB
% o DUT By AZFP STam#U1 -
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Bioacoustic monitoring of Arctic Cod and

Zooplankton in the Canadian Beaufort Sea

Steve Pearce’, Andrea Niemi2, Jan Buermans', Andrew
Majewski?, David Capelle?, Alex Slonimer’

1ASL Environmental Sciences Inc., Victoria, BC
2Fisheries and Oceans Canada, Freshwater Institute, Winnipeq, MB

OCEAN SCIENCES g o Envi;unmental
MEETING 2022 Phches ot Ootans ~

Presentation Outline

* Introduce ASL Environmental Sciences
* Introduce Acoustic Zooplankton Fish Profiler (AZFP)

* AZFP Case Study: Bioacoustic monitoring of Arctic
Cod and Zooplankton in the Canadian Beaufort Sea
* Introduce Study
* Methods
* Results

* Acknowledgements
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ASL: What do we do?

* Small, employee-owned
company in Victoria, BC

* Over 1200 Projects
completed since 1977

» Staff of about 40:
6 Ph.D.s, 13 M.Sc., 2 P.Eng.

David Holland of NYU Disko it
Bay (W. Greenland) ‘

ASL: What do we do?

* Products
* e.g. AZFP (Mooring, Glider, Pole-mount)
* Field Services
* Deployment, Recovery
* Consulting Services
* Data Processing, Remote Sensing, Modeling
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Presentation Outline

* Introduce ASL Environmental Sciences

* Introduce Acoustic Zooplankton Fish Profiler
(AZFP)

* AZFP Case Study: Bioacoustic monitoring of Arctic
Cod and Zooplankton in the Canadian Beaufort Sea
* Introduce Study
* Methods
* Results

* Acknowledgements

Acoustic Zooplankton Fish Profiler

*An inexpensive way of obtaining
reliable, high resolution, calibrated
acoustic backscatter measurements at
several frequencies

» Upward looking or buoy-mounted
* Glider mounted
* CTD cage
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Acoustic Zooplankton Fish Profiler

* Up to 4 channels in one instrument

* 38 kHz
* 120 kHz

* 333 kHz
* 769 kHz
* 2000 kHz

®® Frequencies available:

67.5 kHz
200 kHz

455 kHz
1250 kHz

2

Calibration Procedure (Pt. 1)

* Calibration

* Calibrated hydrophones (Reson TC4035, Reson 4038, or Onda HCN-

1500; +1 dB stated accuracy)

* Secondary source, calibrated with our Reson 4035 and HCN-1500

* Measurements of the on-axis values of the transmitted signal strength
and the receiver response as a function of signal strength

AZFP

Transducer
Head

Laptop

Computer

Calibration Source
or Calibration Hydrophone

-

»
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Calibration Procedure (Pt. 2)

* Verification

* Tungsten-carbide (WC) sphere suspended via monofilament line
= Large freshwater tank (~6 m length, ~2.5 m diameter)
= Measured target strength vs. theoretical target strength
*+ Pass/Fail criterion: +1 dB from theoretical target strength

Photo credit: Christian Katlein
Alfred-Wegener-Institut

70



Long Time Series Analysis

* 6 Months of data shown as a ‘cube’
* Days are represented by Z-Dimension

w_— 5
' 10 | February 28, 2009
0 e

Depth (m)
88288 3a

0600 0700

Time of Day (PST) Time of Day (PST)

Gray Scale image shows high temporal
resolution view of zooplankton descent
between 0600 and 0700 PST

* internal waves affect zooplankton distribution '
* Some fish follow zooplankton migration [m’l.m"memal

* other fish remain near bottom ;Sclences

Presentation Outline

* Introduce ASL Environmental Sciences
* Introduce Acoustic Zooplankton Fish Profiler (AZFP)

* AZFP Case Study: Bioacoustic monitoring of Arctic

Cod and Zooplankton in the Canadian Beaufort
Sea

* Introduce Study
* Methods
* Results

* Acknowledgements
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Canadian Beaufort Sea Marine
Ecosystem Assessment (CBS-MEA)

* Program Goal: Generate science advice for co-management of the Beaufort Sea to
conserve and protect its aquatic ecosystems an_d species from human impacts and to
inform adaptation strategies for a shifting subsistence food base.

« Arctic cod and copepod zooplankton are key forage species in the Canadian Beaufort Sea
(Mackenzie Shelf/Amundsen Gulf).

* Question: What drives forage species variability (distribution/biomass), especially at
ocations known to be key teeding habitats for Bowhead and Beluga (e.g., Cape Bathurst)

* Need annual observations to see how forage species vary seasonally and in response
to environmental events (e.g. ocean mixing, heat waves). Therefore, an autonomous

long-duration instrument such as the AZFP is helpful.

¢ On the Mackenzie Shelf the predominance of Easterly winds has increased the tendency
for down-welling since 2016 (fresher/warmer surface waters mixed downwards)

+ AZFP deployment at 50 m depth, Cape Bathurst identified response to mixing events.

CBS-MEA

Canadian Beaufort Sea Marine Ecosystem Assessment (CBS-MEA)

! Sampling Locations
o 2012
Fe Yy 2013
g 2014
o 2017
® 2018
2019
® 2021 @
ANMPA Ve Sachs Harbour " £
TNMPA S E ("
“ Oil & Gas Rights (2012) | L
% ) s ® S Ukakick @
° L4 e
]
- Z 77 : he s o~
L] o'
o b r L]
72, - (2
Juktoyakiuk Pautbak
A s - [ : "o 220 -AHIIUIN-I"““.
Mooring diagram. From top to Wiometers
bottorn, mooring includes a float, Mooring (star) off Cape Bathurst, part of off-shore ship-based program led by
AZFP instrument, tandem Fisheries and Ocean Canada. AZFP data collected at 38 kHz, 200 kHz, and 455 kHz.

releases, and anchor.
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CBS-MEA: NASC vs Upwelling Index?

July =September 2018; AZFP at Cape Bathurst, 50 m

7/1/2018 7/31/2018 8/30/2018 9/29/2018
100 + +

What causes variability in the NASC
response?
* Duration/strength of wind event

Up-welling

uw
=]

Down-welling

* Temporal hot spots for marine
mammal feeding (i.e. Cape
Bathurst)

* Hypothesis: concentrated
zooplankton, larval cod transported

* Seasonal changes in communities
What is the fate of the concentrated W\f\\/
forage species? .
from Cape Bathurst into Franklin 6
Bay. “Stocking” the bay with forage

species, making it important habitat 731 v’“’\/m\
supporting Arctic cod recruitments

Temp
N e RN W

* E.g., Franklin Bay zooplankton 26
abundance 3.5X higher than at 200 600
5 =5 NASC, mZnmi?
Cape Bathurst in summer 2018 = 150 ¢ 100 &
These data draw attention to the i 100 1 | o0 o
i -welli Zsot | | ! |
importance of down-welling events at 5, Lo / N’\J Wl Adhasaa A .

Cape Bathurst, not just up-welling

events as previously understood. —— 38k a—200Hz =455z

1: Bakun, A., 1973: Coastal Upwelling Indices, West Coast of North America, 1946-71. NOAA Technical Report Rep. NMFS SSRF-693,
U.S. Department of Commerce, Seattle, Washington (1973).
15

CBS-MEA: NASC Timeseries

*  For all 3 frequencies, NASC was significantly higher during down-welling (n = 34) than upwelling (n=41) events.

+  Despite ice persistence in 2018, NASC (all frequencies) was higher in 2018 than in 2017. This underscores the
importance of persistent monitoring to understand how the ecosystem responds with extensive ice cover.

600
N 400
k4
]
~ 200
0
5 == Summer
@ - == Fall
% I = Winter
8 == Spring
® Upwelling
O Downwelling
N
I
-
b=
i=]
o~
A."-n.l. o k A_:i'.'a ey Y N g ok s
2017-09 2017-11 201712 2018-02 2018-03 2018-05 2018-07 2018-01
Deployment: August 2017-August 2018 16
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Results

* NASC was significantly higher in Summer 2018 than Summer 2017, despite 2018 ice
persistence.

* NASC was significantly higher during down-welling than up-welling events.

+ This contrasts with the traditional understanding of the area (i.e. that up-welling
events drive apparent ecosystem productivity).

* Stocking the bays (e.g. Franklin Bay): hypothesis is that after concentrated at Cape
Bathurst, coastal currents would transport cod larvae/juveniles and/or their prey into
Franklin Bay. Therefore the bay is a good habitat for spawning

« Underscores the importance of persistent monitoring around Arctic cod habitat to
understand the mechanisms that support productive habitats.
= Research group has expanded network of AZFPs for this purpose.

Presentation Outline

* Introduce ASL Environmental Sciences

* Introduce Acoustic Zooplankton Fish Profiler (AZFP)

» AZFP Case Study: Bioacoustic monitoring of Arctic
Cod and Zooplankton in the Canadian Beaufort Sea

* Introduce Study
* Methods
* Results

* Acknowledgements
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ASL Mini Logger % RAMEDK AV » JEFEEEE » o] DU (EHl 2 51
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Fivironmental Mooring Design

" Sciences

ASL provides many solutions for your mooring needs. VWhether
you’re deploying a single instrument or a whole suite, we have
a host of designs to suit your requirements. Ve also create
custom designs. Our various configurations are:

m Reasonably priced

B Field-proven

» Ice
@ Corrosion resistant construction Profiler
A o

B For large or small hoat deployments
B Well suited to oceanographic instrumentation

B QOptions available include pop-up buoys, ground lines,
tilt-pingers

Standard and Custom Bottom Frames

Gimballed Bottom Frame Tripod Bottom Frame
Light-weight, collapsible, optional leg extensions for Easily configured; multi sensor.
stability.

Multi-Instrument Bottom Frame
Mini Bottom Frame Designed for strong currents.
Simple and deployable from small boat.

Diver Serviceable Bottom Frame
Instrument peod attaches to permanent base.

Trawl Resistant Bottom Frame
Low profile, ice impact and trawl resistant.

LowPro5
For use with RDI Sentinel ADCPs; can be taken apart for

shipping & is very stable and easy to deploy. ‘

LowPro5x7

www.aslenv.com
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Taut-Line Moorings

B Standard Dual Purpose Cage Design
Specifically designed for the ASL Ice Profiler or Acoustic Zooplankton
Fish Profier (AZFP) in a full pressure case or any combination of the
TRDI Workhorse ADCP and external battery pack.

Features:

« Specifically designed for the ASL Ice Profiler or Acoustic
Zooplankton Fish Profier in a full pressure case, or the RDI
Workhorse ADCP with external battery pack, or two ADCPs.

¢ Shown with the HD modification with max working load of 2,000 Ibs

{higher loads on request).

An optional top crown is available for use as an inline cage.

316 stainless steel construction.

Includes sacrificial anodes for corrosion protection of the cage.

Cage is electrically isolated from the instrument(s).

Uses up to 8 Viny floats Model 12B3 (200m working depth). Deep-

rated floats also available.

Overall length is 56” inches (1 420 mm).

+ \eightin air with anodes but without Viny floats and instrument(s)
is approx. 65 Ibs (or 30 kg).

+ Est weight in water with anodes but without Viny floats and
instrument(s) is 56 Ibs (or 26 kg).

B Mooring Design/Custom Cage Design
ASL has designed and built a number of custom in-line cages for
various oceanographic instruments (Passive Acoustic Recorders,
Acoustic Doppler Current Meters, CTDs). As an example, one
cage was specifically designed for the Model AEM-USB logger-
type cumrent meter manufactured by Alec Electronics co. Ltd.

Features:

+ Specifically designed for the Model AEM-USB logger-type
current meter manufactured by Alec Electronics co. Ltd.

+ The three vertical rods are positioned 6.5” (165 mm) away from
the EM tfransducer.

+ Maximum working load is 2,000 Ibs (higher loads available

upon request).

Overall length is 41” inches {1040mm).

Weight in air with instrument and anodesis 15.5 Ibs (7.0.kg).

316 stainless steel construction.

Includes sacrificial anodes for corrosion protection of the cage.

Cage is electrically isolated from the instrument.

* Victoria, BC V8M 125 email: asl@aslenv.com
= Sciences Canada web:  www.aslenv.com

M Enyimnmen{a| #1-6703 Rajpur Place  tel: 1-250-656-0177
£
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J\\Jl Oceanographic Mooring
S Cages

Environmental
Sciences

Specialty Tautdine Mooring Cage
For the AEM-USB current meter Alec Electronics co. Lid.

The Taut-line cage AEM-USB current meter

Features:

Specifically designed for the Model AEM-USB logger-type current meter manufactured
by Alec Electronics co. Ltd.

The three vertical rods are positioned 6.5” (165 mm) away from the EM transducer.
Maximum working load is 2,000 Ibs (higher loads available upon request).

Overall length is 417 inches (1040mm).

Weight in air with instrument and anodes is 15.5 Ibs (7.0.kg).

316 stainless steel construction.

Includes sacrificial anodes for corrosion protection of the cage.

Cage is electrically isolated from the instrument.

ASL Environmental Sciences
#1-6703 Rajpur Place, Victoria, BC, Canada V8M 1Z5
Phone: 1-250-656-0177 Fax: 1-250-656-2162 Email: asl@aslenv.com
www.aslenv.com
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ASL Oceanographic Mooring
—— - Dual Purpose Cage

Sciences

ASL Dual Mooring Cage for Taut Line Moorings

Including the ASL Ice Profiler or Acoustic Zooplankton Fish Profiler in full battery pack,
or any combination of the TRDI Workhorse ADCP and external battery pack

Upward and downward
looking ADCPs

Cage with the Optional top crown One of two The dual cage with the ASL
HD modification 3 Ibs anodes Ice Profiler or Acoustic

Zooplankton Fish Profiler
Features:

* Specifically designed for the ASL Ice Profiler or Acoustic Zooplankton Fish Profiler in a full pressure
case, or the RDI Workhorse ADCP with external battery pack, or two ADCPs.

¢ Shown with the HD modification with max working load of 2,000 Ibs (higher loads on request).

* An optional top crown is available for use as an inline cage.

* 316 stainless steel construction.

* Includes sacrificial anodes for corrosion protection of the cage.

* Cage is electrically isolated from the instrument(s).

* Uses up to 8 Viny floats Model 12B3 (200m working depth). Deep-rated floats also available.

* Qverall length is 56" inches (1 420 mm).

*  Weight in air with anodes but without Viny floats and instrument(s) iapprox. 65 Ibs (or 30 kg).

* Est. weight in water with anodes but without Viny floats and instrument(s) is 56 Ibs (or 26 kg).

ASL Environmental Sciences
#1-6703 Rajpur Place, Victoria, BC, Canada V8M 1Z5
Phone: 1-250-656-0177 Fax: 1-250-656-2162 Email: asl@aslenv.com
www.aslenv.com
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Specifications

Horizontal Sheer
Current Accuracy
Velocity Resolution -1.0 cm/sec RMS
Vertical Resolution 0.3 meters
Temperature Range 0°C to +30°C
Temperature Resolution 0.2°C

Sampling Rate 16 He

Depth 1500 meters

Sampling Rate 3, Identical to
U.S. Navy Sonobuoy
Channels 12, 14, 16

-3% RMS

XCP Trace

The color plot on the left displays three of the eight
parameters provided by the XCP data acquisition
and processing system; north velocity component (V);

and temperature (Temp). The five other parameters

include rotational frequency, electric-field baseline,

Temp magnetic compass baseline; area (“ilt” correction);

V (Narth Veloeity) and velocity error. For versatility in analyzing XCP

U (East Velocity) data, plot scales may be expanded or contracted.
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