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= - HEREmE Aquatec A\ F]
3.1 SR EA A 4E

Aquatec &% &S fir 7 T B 5% 4% 6 0% 5 BD SR L B Ay /N 3E H R H At
(Basingstoke) » HIFR{F#ZEE Andy Smerdon 72 1990 4FAIZ% » Aquatec AT
FEER RbASE ~ A RBUEEE B ABE - TR ~ I EOSA BRI
AR - RS EMENZ A SRS - 5% A BRI RIS ~ BRI

(S S TR 7% T4 1509001 SE B £4% - BE —E 2K

BEEE LY B A AEIRTE 15014001 HIFREREEE T 2485055 > BS OHSAS
18001 WL e AEH AN » A HUSEIRMAMHBEREENAE] - Aquatec &
SRl R HA OEE ARG (Innovation) @ B 7 AETEZENNEHZEMIBHEEET
#ZAh  ZA ENAE GRS L R SR SR AR 5 T8 - WA B S8 R e MR
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3.2 BRIEN AR EA

ARBEFNGEBE Aquatec A HEIHYE{TH Andy Smerdon Sb4E BLEHE K
EIH4ERT Elizabeth Paull 204 R R Bff /M4 BERIR BN R s 200E 3.2 )
b A R ARTREA MR R EER B RS - M 4 EM AR M e ok
f# > B9t > Elizabeth Paull e BFef/red - HATAREA ZBUHE FEE
FT(AQUAlogger 310TY &l 3.3~ 3.4 sZ &S E o] EMAI7E 1,000FTU~10,000FTU >
AEETAEEE (Turbidity) ~ BEJ (Pressure) FOmE (Temperature) JECH]
s > HUBE RIS Ry CER AR > HOEIFY R £ 880nm - AE RIS R % &
AATEE 10,000 FTU 5 BRJTJRCGHIRS B % 2K T 6000M » ECBE T JRCHI 25 =~ AR TS

(accuracy) RIEEX0.2% » HFRHTE F10.01% » SSEFORERCHIES > 7-2 ~35°C
ZEIEN > AERERE A EER0.05°C » ST Ry 0.001°C °

R v et REEITERE A - AR 6L B& AR
2 BEhtz g e ESe g - A AR B R O E R U R B8 ARG E B
R R EE st ZBUAITIRE © 5940 » BT IREEER - AR B Mg ARG
BTSRRI PYBRERHE R 2 BURE IR AT DU R S IR AR SR RS
s IEAEETEDAEC S T - BEOESE HHARE) - AL eSS Rt B E R
A 72 s AQUATogger 310TY ZAtEETT » AR — Bt 24 aET » 8%
BREETRIEER 4 FA=SREEME TR E - HE AR mT SR R 5 (Burst)
ST (Continuous ) » ARIEE B FERKIETEE - I8/ 148 AQUALogger

310TY ZHEAME % - (ERAAR IR E R Z FR0E -



B3.2 $5E R BHY4EEE Elizabeth Paull ~ #{TH Andy Smerdon

([ 35 : Aquatec/NEVE 7480k )

E3.3 AQUAlogger 310TYSNEIHER



2 3.1 AQUAlogger 310TY #RA&aREH

HE g
sLIEAS (Memory) 64MBH] & 7. 42 2GB
ERMEEFEIE (Data Retention) >204F

HIEREF(Sampl ing)

fEEHE (Burs t ) BB 4ERS =
(Continuous)

HUEE#E® (Acquisition rate)

8Hz

BEA/ 1l (Communication)

USB ~ RS232 ~ RS422 ~ ft&y {Hiig;

JE 85 E (External interfaces)

Al M & 2 5 Z4H (Compatible
comms modules): BERES

(display) ~ YEE2F B (Optical
modem) ~ EER = EHE

% (Acoustic modem)

it (Battery)

AR =sRERM (amlE: ~ SR~ $HE )




HH Rk

o AQUAtalk( P FHAquatal KERES HET Ta%
EefFERES (Software) NS
T TR BOTEE)

R /KR 10003 RU%E
KA 7K 60008 R

HRANMTAEE (Maximum)

TAEALAcetal E

'8 (Material)
7K%Y Duplex
TAETI<3k
B (Veight) Rt g
FEKH<Ske
R~ (Dimensions) ER60mm > £ 360mm

AQUAlogger 310TY HEMFTE &R} - m{# ] USB ~ RS232 ~ RS422 Jefiés
{Hia S 7 BB R %08 - WEBC A Aquatec A EIFTFHSE 2 #iS AQUAtalk #E1T
AR R trag Bl - HERE/ P HAIE 3. 5~[& 3.7 For > Ky AQUAlogger 310TY
LLUSB i (g 2 7 AR P - o4 B A AR EIRERIE IR - B A
FEET ZERES AR ~ ORIE ~ BT~ RE - VB IR SR RN

oo Eeo i B N W SN

(fde Logger Advanced Y ndow HHelp

AQUAlogger 310TYPT10 max100m
26 €3, 50

Uplcad Data

Eefiesh

Dasconnect
Not Deployed

R | Zaasees |

[E3.5 AQUAtalk EZ AQUAlogger 310TYZ ¥EfFEMHE—




fle Logger Advenced Yindow Help

Logger Type
Senal Number
Hasrdwaze Venuca
Fumzwase Vernwoo
Menm Size

Mem Used
Acguared

Time

Not Deployed

Regune Sesson |

Sample Time
Battery

Ext Power
Temperature
Pressure
Turbédity
Depth

ssC

AUASogper 310TYPTIO max 100
9

Sgas.

‘.‘:‘BS'Gf‘.- bytes
00013824 bytes, 0% fall

10 amgpin
018419 &8 07479
L 074739 Gaiz Used Raw Value
S.52 A 1 Q357995
0.01 v 1 8355444
28.15 " 1 11376544
097 bar 1 105428
6764.13 FTU 1 0
-1.00 m 5 0
1356825 mgA 1 0o

Degiloy
Upload Data
Eefresh
Doesconnect
oo
Details Chat Ot
Details C et OO
Detauls Chaet w00t
Details Chnt OO
| Detasls Chet OwORt
Details Chat OO0t

[B3.6 AQUAtalk B2 AQUAlogger 310TYZ ¥EEmE —

.

Coacel

|

r‘ Preferences m
ool ~| This setting determines the computer’s
mmm communicatioa speed whea coanected 10 2 logger
a7 wing serial communication
Report (defanlt 115200, old logger 19200)

Extract Datn Baod Rae

Bloeooth

GEs 4800-

NMEA ovtput

HYDROkog 9600-

Reand bresce: o
38400 -
57600 -
115200 -

[B3.7 AQUAtalk B2 AQUAlogger 310TYZIREEE=

Elizabeth Paull ZA=3fEREH AQUAlogger 310TY B T LAHREAY =&
&> JRATDARMEE S (Real - time) AYTEREMECERER » M S e BN
s TR Y T =N B — A SRV bR TS EiE i R A AR
B VAL A5 -
FHEH 4 > Aquatec AEIIVEECHI—E#ER T

YIS

9

EHRREFHIRE
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% (optical modem) KR HHEME (acoustic modem) - FERA IR T2
A K N VS &R DRE » 342 EIFBf 32 The AQUAmodem Op2 optical
modem > ¥1[E 3.8 - HFZIIRE Rt Bt/K T G5B A 7 2 A A 22 07 =
B BoaTB K A BBOK T ASE - R HUSEEs < BRI AT HIE 4
S - (EFSFHRA AR T 5 R lIEA ~ B8 BLA% R8s » WA /K26 3,500
m HETTHRIE

BRIt AN R BRI 7K fess (i > TR - FOMERH K T Rz i
i Aquatec AFEEEERTY 1997 FEERER » K TR ST 8/K T &
RSN T EE/KE4ERE (water column structure) ~ 5 (buble) &
#esl (noise) %5 (AL Aquatec ANERy T HECRATAESTEANRAZ Z A AT T2
Hh 2 R R AN 3.9 - DB BB HIBHIT BT ST TR K » S34b » s AEIIR
HE AR R =CEEEE - AQUAmodem S500 ~ AQUAmodem 500 K2 AQUAmodem 1000 »
WkE 3. 10 » (RIBEGE I R0 - AT TEE [ - RS 3 IRE e < I ELAE
Sy AT R /K i (B R B - B ISR R ~ i B GSM 5507 ZURe 4 SR (AR 45 LA
Z5 o ER ARG RIS - PR TR AR - (ERR TR AVEDHIEE
ARARAT LLSE T B FH A FRBDESBUHINE S, - 8l A\ st A M E S RE BT -

([ F 25 : Aquatec/NEIE F4EmE )

Bl 3.8 The AQUAmodem Op2 optical modem
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Step 1 — Review the product range

Step 2 — Initial enquiry form

Step 3 — Initial consultation & proposal

Step 4 — Feasibility study & full proposal

Step 5 — Start the project!

(BRIAR - Aquatec AEIE H4ENE)
[E3.9 BRI

([ F 2JE : Aquatec/NEIE J4EmE )

E3.10 /A : AQUAmodem S500, £ : AQUAmodem 1000

R T RTEUK ™SS E R 2 st > R BUIEESERGKT - TifRes
JRCE/K T HET TR - BEE IR T - BN SR & A AV &R 5
(biofouling) - 4NEEZE ~ /BIE T R ERFRBAEYIENENES L - &
PRSI AIRA T T BUERGR B INIE » MBI IE N B R e R

11



ENEMI RS ETREEYERR > SR W R I REAIRRE] ~ SR By
T HESSEEREIRN > Aquatee TNV H ERIFRES(automatic wiper Y4NIE 3.11
AR RS o IS BRSSO es B VIR - REER bR T
KRR D AT B A R A S AR RA (GBI B ORI B AR
AR I 2 Aquatec 23 FIZE ISR RR I8 5 2008 3.12 B -

([ F 35 : Aquatec/NEIE H4EuE )
E3.11 BEYBE IR
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3.3 SRR

AQUATEC

OCEAN & ENVIRONMENTAL

Oceanographic & Environmental
Instrumentation

Elizabeth Paull — Sales & Marketing Director

Www.aguatecgroup.com

NQUAT=C

Aquatec Group Ltd

* Founded in 1990

* Headquartered in Basingstoke
UK

+ Design and manufacture all
products and engineered
solutions

* Products sold worldwide

14



NAQUAT=C

QHSE

» IS0 9001 Quality Management System —ERAL-—
+ |SO 14001 Environmental Management System
+ BS OHSAS 18001 Occupational Health and Safety Management

* Design, manufacture and supply of subsea instrumentation,_Reg'SterEd_

communications, and cathodic protection systems

Weaber of BN Registrars Holdings] Lié =T Weaber of BH Biegisirars [Holdings] Lié

» FPAL Advanced Registratlon

NAQUATEC
Subsea Solutions

Consultancy e Measurement « Communication e Insight

* Areas of Expertise

— Sediment measurement
— Sensing underwater

— Data acquisition, processing
and storage

— Through- and above-water communication
— Subsea packaging

*» Technologies
— Acoustics
— Optics
— Temperature & Pressure
— Motion and Attitude
— Cathodic Protection

15



AQUAT=C

OCEAN & ENVIRONMENTAL

Sediment? Solved

www.aguatecgroup.com

NANQUAT=C

Sediment? Solved

Hydropower
Water quality Farestry
monitoging

A complete range of oceanographic
and environmental instruments for
observing and collecting sediment

Aquatec instrumentation for observing
suspended sediment

KC-Denmark equipment for collecting
suspended, bedload and deposited
sediment

System design, bringing together
Sediment? Solved products and
Aquatec’s extensive expertise in
instrument, communication and
system design

Enviranmental Coastal
research Dredging research

16



Sediment? Solved

/Ccllecting Suspended Sediment \‘
Observing Suspended Sediment

Sediment traps, water samplers,
Niskin bottles and rosettes

*  AQUAlogger 310TY Advanced
turbidity logger

*+  AQUAscat 1000 range of
acoustics suspended sediment \

| B

_J

profilers

* Secchidisc

O |

/Collecting Deposited Sediment \

Grabs and corers

Suspended sediment

NQUAT=C

www.aquatecgroup.com

17




Coastal Studies

» Assessment of civil engineering
works

* Erosion & deposition

» Quantify sediment flux
» Fate of pollutants

» Data for models

» Breakwater design

* New harbours

» Wind farm sites

Artificial embayments at
Sea Palling, Norfolk, England

AQUAT=C

aacur

Dredging

* Environmental impact assessment

* Dredge material fate

« Regulatory compliance
m.“"—.

18



T

River Sediment Load

Erosion/deposition
» Contaminant fate
Water quality
Aquaculture

NAQUAT=C

Process Studies

* Deposition and
resuspension processes _

» Sediment dynamic
behaviour

* Interaction with currents
* |Interaction with waves

19




AQUAT=C

OCEAN & ENVIRONMENTAL

Measurement options

www.agquatecgroup.com

Physical Sampling

20



NAQUAT=C
Turbidity measurement

» Relies on optical scattering of infra-red light from
suspended particles

* Instruments need to be calibrated using site samples to
provide concentration values.

» Example is Aquatec’s AQUAIogger 310TY

AQUAT=C
Acoustic measurement

» Scattering of sound from
suspended particles
using multiple
frequencies

* Provides profiles of

suspended sediment
concentration

« Example is Aquatec’s
AQUAscat 1000

21



AQUA/ogg

ADVANCED TURBIDITY LOGGER

er 310TY

AQUAT=C

OCEAN & ENVIROMMENTAL

www.aguatecgroup.com

AQUA/ogger 310TY
SIMPLY ADVANCED

Observing sediment
= Turbidity to over 10,000FTU
= Suspended sediment

concentration (with SSC
Converter)

Visualise &
communicate with
field-swappable
comms modules

NQUAT=C

User-friendly features

Quick start

Shake to show
Off-the-shelf batteries
Tablet compatible

Flexible sampling

Delayed start

Continuous or burst sampling

Sample averaging

Vaniable sample rates for each sensor
Advanced logging settings

22



NAQUAT=C

AQUA/ogger 310TY

OBSERVING SEDIMENT Now available!
. Turbidity, SSC and depth
* New higher range in real time

— Turbidity to over 10,000FTU

* Measure suspended sediment concentration (SSC)
— Use the SSC Converter to convert turbidity to SSC

] Lyt e e s = s 1o e et = ] Lyt s e s =

+ Optional additional sensors B
— Integral temperature and pressure e

NAQUAT=C

AQUA/ogger 310TY

USER FRIENDLY FEATURES

* Quick start
— Set up your logger in the lab, then swipe with our magnet in the field to start

= Shake to show
— Shake your AQUAlogger 310 to check the status
— Logging, not deployed, waiting to start, low battery . . . .

= Standard batteries
— The AQUAJogger 310 uses standard off-the-shelf AA size battenes
— Choose between alkaline, NiMH or lithium depending on your deployment

= Optional wireless communication
— Remove the need for cables with the optional wireless functionality

*  Use with a tablet
— Set up, deploy and download data with a Windows tablet

23



AQUATZEC
AQUA/ogger 310TY

FLEXIELE SAMPLING

+ Delayed start
— Set up your logger to start at a specified date and time

* Continuous and burst sampling
— Continuous sampling — sample at a set rate of up to 128Hz (depending on the sensor)
— Burst sampling — set the logger to record bursts of data, sampling at a higher frequency

within a burst

+ Variable sample rates
— Log each sensor/variable at different rates

«  Averaging
— Select which sensors to average data from within the logger

* Advanced logging settings
— Set trigger input or output
— Select intermittent sampling (e.g. only sample every Monday)

AQUAT=C

AQUA/ogger 310TY

VISUALISE AND COMMUNICATE WITH SWAPPABLE MODULES

* Observe your data in real time with the subsea display

+ Command and data download with the optical modem

* Transmit live data readings with the acoustic transmitter

24



NAQUAT=C
AQUA/ogger 310TY

= Optional hydrowiper to combat biofouling

1
(photo courtesy of

Fugro EMU) _—

NANQUAT=C
AQUA/ogger 310TY

Applications
Oceancgraphic, environmental and

‘*-.—--h—-—_

25



AQUATEC

OCEAN & ENVIRONMENTAL

AQUAscat 1000

ACOUSTIC SUSPENDED SEDIMENT PROFILER

www.agquatecgroup.com

Acoustic Backscatter

ANQUAT=C

Transducer transmits pulses of ultrasound equal in length to the bin: e.g. 13.33
us approximately equivalent to 1 cm bins

/

Sound waves travel through water

Sediment in water scatters sound, which
is picked up by transducer. Different size
sediment scatters sound more or less
depending on frequency of sound

26




AQUAT=C

Frequencies
Multiple frequency
Single frequency + Use the size dependent response to
Measured signal varies with particle size different frequencies to determine

particle size.

Calculate concentration using particle
size information

« Requires physical samples to be taken

Measured signal vs Particle size: Fixed

: Measured signal vs Particle Size: Fixed
concentration (1MHz)

concentration (0.5 - 4MHz)

: —— s : T | — wa
P
e ] -

o o S

Signal
Signal

0

wal

[X] [ [X] [T} [T] a8 (K] i (K] 1 i [

Particle Size ’ Particle Size

NAQUAT=C
Backscatter Equation
: System constant Range from transducer
* Measured signal 7 j
k k
\‘P =_St M .e *"*+— Attenuation
ry
/ -
Range modification factor Mass Concentration

Form function (function of
ks = r——— size and frequency)
U 5
\\

Sediment density

s
/
Mean sediment radius

Equations from papers by Thorne )
—__ and Hardcastle 2002 ___—=— =

27



NAQUAT=EC
Observation methods

Collection | Manual | Pump | Turbidity | Acoustics
Method

Function & traps
Flexible Sampling

Unattended
operation

Profiling

AQUAT=C
AQUASscat 1000

* Multiple Frequency Acoustic Backscatter System
* Variable bin size from 2.5 mmto 4 cm

« 256 profile bins with ensemble averaging

* 4 Channels

* Frequency range from 300
kHz to 5 MHz

« Cabled or built in transducers
* Flexible deployments

» Large storage capacity 8 GB
+ USB data download

28




NQUAT=C
AQUAscat 1000 — the range

+ AQUAscat 1000R - Research
— 4 cabled transducers
— Can transmit and receive sound in any direction

— Choose between 7 frequencies (300 kHz, 500 kHz, 1 MHz, 2 MHz,
2.5 MHz, 4 MHz and 5 MHz)

« AQUAscat 1000S - Survey
—  Survey
— Compact for simple and repeat deployments

— 4 integrated transducers (frequencies of 500 kHz, 1 MHz, 2
MHz and 4 MHz).

NAQUAT=C
AQUAscat 1000 — the range

» AQUAscat 1000LT - Lite
— 2 integrated transducers (frequencies of 1 MHz and 4 MHz)
— Observe profiles of 2.5m
— Rechargeable battery

F -

: » AQUAscat 1000L - Laboratory
— Choose between 7 frequencies (300 kHz, 500 kHz, 1 MHz, 2
MHz, 2.5 MHz, 4 MHz and 5 MHz)
— Up to 4 cabled transducers providing flexibility in operation
— Can transmit and receive sound in any direction
\ e

29



Slide 33

NQUAT=

Flume Tank Data

» Measurements in the GroRer Wellenkanal at the Coastal
Research Centre FZK in Hannover, Germany

* 2MHz, 4 MHz &
1 MHz

» 64 Hz Ping Rate
» 32x Averaging

* 1 cm Bin Size

* 1 m from bed

NQUAT=C

30




AQUATEC
Processed Data........

AQUAT=EC
River Transect Data

+ Measurements at
Grimsby in the Humber
Estuary, UK

* 1 MHz and 2 MHz
Transducers

*+ 4 cm Bin Size

31




NAQUAT=C

River Transect Data

AQUATEC
Sediment fluxes in the Mekong River

« Study of the sediment
fluxes of the Lower
Mekong River

» Deployed horizontally in
multiple across-stream
positions at varying depths EEEEE==
attached to a bed load
sampler frame

» Used in conjunction with
an ADCP, bed load

sampler and water Y oo
__ samples il e -

32




» Horizontal profiles of
fluid corrected AQUASscat
1000kHz data at 7.6 and
8.1 m depth

NAQUAT=C

12:18
- | P60
76m | |40
——
2ol =] I
1220 2 4 6 8B
¥ 60

» Concentration of
suspended silt and sand
obtained from the
AQUAscat data
collected towards the
left bank, middle and
right bank of the cross
section

depth [m]

NAQUAT=C

Silt Sand
0
sl
10
15
0100 200 Lo 100 200

concentration fma/L1 concentration Ima/L1
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AQUAT=C
Aquatec Expert

- A personal consultation to discuss your deployment, what you want to measure, the
expected sediment regime, your expectations, your client's expectations, and
gathering an understanding of other co-located instruments.

- Pre-deployment advice comprising a performance capability prediction for the range
of suspended sediments, covering trade-offs with power and sample regime; and a
recommended configuration for your instrument, including advice on equipment
mounting, battery provision, and synchronisation with any other instruments.

- Post deployment report to include:

a.  Cnrtical analysis of AQUAscat dataset

b. Deployment summary

c: Hand-tuned particle size and load profile inversions
d

Matlab or CSV processed dataset
e [ e | o
v v vV

Perscnal consultation
._.___.__::__Pm—depdoment advice v o e ‘_
_____H___d__ ——Post-deployment report v S
AQUAT=C

Beyond suspension...

«  Sediment
traps

- Water
samplers

= Niskin bottles

& rosettes
- Grabs
= Corers

34



NAQUAT=C
Beyond suspension...

Voyager |l sea flume

« Designed for in situ studies of
threshold, erosion velocity and
erosional behaviour of

undisturbed marine muds

Cohesive Strength Meter

- Directly measures the surface
erodibility of marine, fluvial and
terrestrial sediments

NANQUAT=C

Integrated systems

« Complete systems can be designed to measure sediment throughout the
natural environment, bringing together Sediment? Solved products and
Aquatec's extensive expertise in instrument, communication and system
design.
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NQUAT=C

OCEAN & ENVIRONMENTAL

Temperature & depth

www.agquatecgroup.com

AQUAT=C
Temperature and depth

+ THE MINI LOGGER - AQUA/ogger® 520

— Compact wireless design

— Up to 5 year battery life g
— Continuous & burst sampling regimes

—  Maximum 1000m depth

« THE WIRELESS LOGGER - AQUA/ogger® 530

— Automatic transmission of data to a remote computer via
wireless technology

— Automatic display of temperature and depth data

« THE ADVANCED LOGGER - AQUAlogger® 310
— Compact, self-contained logger
— Real time reporting capability as standard

— Depth rated to 6000m S =




AQUAT=C
AQUAI/ogger 520

« Compact, self contained logger
+ Deployed and data downloaded via reader with inductive modem
+ Up to 5 years battery life

* Depth options: 10m, 30m, 40m, 100m, 500m, 1000m
* Flexible sampling — burst and continuous

m Temperature sensor Pressure sensor

AQUAlogger 520T v

AQUAlogger 520PT v v

NAQUAT=C

AQUA/ogger 530WTD

= Standalone temperature and depth logger

» Use on commercial fishing vessels

= Stores data and displays graphs automatically via wireless technology
* No cabled connection

= System comprises:
— Data logger
— Reader unit, connected to PC

37




On retrieval, the logger transmits

data back to the reader unit, up to by
100m away. =
The reader unit
is mounted on
the outside
of the vessal's

wheelhouse.

The AQUAJogger 520 is
deployed on fishing nets or
pots. Logging starts and stops
when pre-set depths are
reached.

Data is downloaded to a
connected PCand a graph
showing the last deployment is

1 antnmaticalby

- e W ————

3 AQUAlogger 530 instruments are
deployed on multiple vessels to capture
temporal and spatial variability.

Data is accessible via Aquatec’s wel

. portal.
When vessels return to port, the data is

automatically downloaded to a central
location via WiFi.
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AQUAT=C
Fisheries Observations
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AQUAT=C
Oceanographic Observations
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AQUAT=EC
Model Improvement
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NAQUAT=C

OCEAN & ENVIRONMENTAL

Marine Mammal Deterrents

www.agquatecgroup.com
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AQUAmark 848

* Programmable deterrent for research
+ Available for rental in a pre-configured form

+ Target species: porpoises, dolphins and similar toothed
whales

+ Effective range: up to 1500m depending on species and
nature of interaction

* Rechargeable batteries: up to 1 week between charges
* Depth rating: 500m

NAQUAT=C

AQUAT=C l
AQUAmark 84

AQUAmark 848

Primary bandwidth 5 kHz to 30 kHz

Freguency
_ HISEONIC encigy e 120kHz

Sound level Typically 165 dB re 1 pPa @ 1 m peak

AQUAmark chirp repertoire for general deterrence
Pseudo-clicks for echo-location confusion

Deterrent signals

Pseudo-noise for echo-location masking

Random composite of all modes

AQUAT=C

AQUATEC t

AQUAmark 84
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OCEAN & ENVIRONMENTAL

Underwater communication

www.aquatecgroup.com

NQUAT=C

Why transfer data?

OIL AND GAS INDUSTRY

» Typical Applications
— Process control
o e.g. valves, BOP control
— Equipment and process monitoring
> e.g. riser motion, pipeline temperature, hydrotest
— Asset management
o e.g. cathodic protection monitoring & control
— Diagnostics and maintenance
o e.g. subsea factory condition monitoring
» Data Retrieval from Subsea to...
— Surface platforms
— Subsea nodes
Surface gateways (buoys, ASVs)
— ROVs
— AUVs

43



AQUAT=C

Why transfer data?

OCEAN AND ENVIRONMENTAL

» Access to data without
retrieving instrumentation

* Maintenance and status checks

 React to events on shorter
timescales

» Change sampling regimes

NAQUAT=C

Options

Optical

Acoustic

Radio

spowyfiDy |

Displays

44
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OCEAN & ENVIRONMENTAL

Optical communication

www.aquatecgroup.com

AQUATEC

Optical modems

» Use light to transfer data
through the water

» Cyan light

« Seamless link between
instrument and PC

45




AQUATEC

Optical modems

NAQUAT=C
Optical modems

46




AQUAT=C

Optical modems

AQUATEC
Optical modems

47




NAQUAT=EC

Why light?

Alternative through-water communication methods
— Acoustics
— Radio

« Optics allow high speed communication over short
distances

» Not affected by environmental conditions or bubbles as
with acoustics

- Turbidity can have an impact——" '.H.__._.__'_:_'.:T:.'.'.;-'_'._”_'-'i.:'-ﬁ-'i_'.'_'_ -

AQUAT=EC

AQUAmMmodem Op2

- Seamless interface between subsea
instruments & surface operator

« Transparent RS232 communication link

+ 3500 m depth rating

- 1 m typical operating range

+ 115 kbaud

» Addressable

48




Optical modem functionality

» Short range interrogation, commanding and data
download

RS232 serial interface

Optical or serial wake up

Unique/universal addressing

Standard product

NQUAT=C

\

N .y

S

- — ”
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NAQUAT=C
AQUAmModem Op2L

Lightweight optical modem
1m range
» Depth rated to 500m
Ideal for use with small ROVs or by divers

3 times lighter than standard Op2

.. W ] NQUAT=C
= _ '-'“ “ ] T . OCEAN & ENVIRONMENTAL
i ey T e

Acoustic communication

www.aguatecgroup.com
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AQUAT=C
Acoustic Communications

Pros _____________[Cons

Long range potential Slower

Cheaper than long cable Requires power

runs

Cheaper to install than Busy communication
cable channel

Can be more robust than Acoustic path can be
cable problematic

Environmentallssues = 7V =

« Ray bending due to temperature variations (see below
example transmitting in Mediterranean at 250m depth)

* Bubbles (attenuate transmitted and received signals)

« Surface noise from thrusters, acoustic systems (mask
received signals)

September Ray
Trace

W b o ke who b ko sbe s el s Tho b0 st mb s el voloo voboo ik vibio tadon iaben faloe vades
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Acoustic comms: best practice "“YNTEC

» Obtain seasonal CTD (Conductivity Temperature Depth) or
Sound Velocity profiles for deployment region to allow modelling
in advance

« Part of environmental data set
» Also gathered during sonar surveys
« Aquatec can provide modelling service
» Place vessel mounted transducers as far from thrusters as
possible
» Deploy overboard systems as deep as possible (min 30m,
ideally 50 — 100m)

« Consider mounting on remote connected platforms e.g. ROV,
dive bell

e——

One way comms oo’ 5

« AQUAmModem 500 allows
operates in “send and
forget” mode

* Low power

» Periodic measure — acquire
—send cycle

» Range from 200m to
>1000m but dependent on
environment

« AQUAmModem S500 for
integrated modules _—

—

l,?‘{'.' {
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Two way comms ASOATRC

« AQUAmModem 1000 allows commands to
be sent to instrument to:
Change configuration
Request data

Carry out other operations e.g. trigger external
equipment > =
ACUNT=(

AQUAmModem

« Range can be long but dependent on
environment

NAQUAT=C

CPguardian

—_ L

|‘ . R T T
\}.n,nlnlu BT
Lo
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AQUAT=C

OCEAN & ENVIRONMENTAL

Subsea display

www.agquatecgroup.com
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AQUAT=C

Supplementary Instruments

AQUAdisp SUBSEA DISPLAY

+  Compatible with AQUAlogger instruments S "
P ag oY <

« Displays up to 16 values over 4 screens
+ Displays up to 16 graphs
+  RS232 Interface

*  Supports NMEA messages

* Custom configurations for other instruments

+ Optional light activation

AQUAT=C

OCEAN & ENVIRONMENTAL

Any questions?

www.aquatecgroup.com
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4.3 SREZAEBE R

Products

Velocimeters Current Meters

v

“ae

Wave Systems External sensors Online Systems

Fal
|

Turbulence

nortekgroup com

Velocimeters

nortekgroup.com N@K
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nortekgroup.com

Focused acoustic beams for true 3D
measurements

Signal scattering from small particles

High frequency (up to 200 Hz) and small
sampling volume (<1 cm?)

Coherent Doppler technology gives
precise data

Velocimeters are great because:

No moving parts

Calibration never needed

No zero-point drift over time due to fouling
Measurement volume remote with respect to sensor
No physical structures in measuring volume
Mechanically robust

Insensitive to flow regime and water quality

High sampling rate for turbulence measurements
No minimum velocity, calibrated down to Tmm/s

Measurements close to boundaries

néRrex
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Vector applications

Process studies

Orbital wave motion studies
Surf-zone dynamics
Boundary layer studies

s Natural low flow studies in lakes and
marshes

Turbulence measurements

The Vectrino lab velocimeter

200 Hz sampling rate
0.08 em3 sampling volume
Down to 3 mm from boundary

High speed (10 Hz) sampling of
distance to boundary

Better SNR performance
Non-multiplexing
Smaller head = less flow disturbance

Two independent vertical estimates for
improved turbulence measurements

ExploreV

nortekgroup.com "@K

67




VY VVYVVYVY VY

v

v

Vectrino Profiler

10 MHz pulse frequency
3-D velocity profiles
Amplitude profiles
Correlation profiles
Range from 40-75 mm
1-4 mm cell size

60 dB+ dynamic range

Temperature sensor for speed of
sound calculations

Up to 100 Hz sampling rate
Interleaved bottom check to 10Hz

Adaptive ping interval selection for
acoustic interference reduction

nortekgroup com

]

Current Meters

nonekgroup. com
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Aquadopp single point current meter

(300m depth rate)

Meas. cell position: 0.3-5m
Velocity range: 5 m/s
Accuracy: 1% £0.5 cm/s
PUV wave mode: Yes

Max sampling rate: 1 Hz

Length: 55 cm
Diameter: 7.5¢cm
Weight: 2.4 kg

Depth ranges: 300, 2.000, 6.000 m
# analog inputs: 2

norekgroup.com

Molded heads enables custom design to be made
on request

6000m pressure rating
Aquadopp

nortekgroup.com

Miam cast Oct, 2003, Aguadopp 1123, firmware OFIG
28
2r pressure/1000
15F
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How are different users using the Aquadopp?

The 300m version is mounted on fixed structures like piles, keys and platforms
Mounted on surface buoys for measurement of surface currents

Mounted on bottom frames for near bed current measurements

The 3 & 6,000m versions are mounted on deep-water mooring lines

Also mounted on deep-sea landers for near bed current measurements

On risers offshore, often combined with motion units

nortekgroup.com N@K

Current Profilers

nortekgroup.com N@K
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The Aquadopp profiler

Maximum ranges: 12, 25, 60, 90m
Velocity range: +10 m/s
Accuracy: 1% +0.5 cm/s
PUV wave mode: Yes

Max sampling rate: 1 Hz

Length: 55 cm
Diameter: 7.5¢cm
Weight: 2.4/2.6 kg
Depth ranges: 300, 2.000,
6.000 m

# analog inputs: 2

nortekgroup com

What makes the Aquadopp Profiler special?

Physical size; it is so easy to work with due to its weight and size

Right angle head; 1you can place the sensor right at the bottom, and start to measure just
centimeters away from the boundary

High Resolution (HR) mode; change the firmware to HR, and start to measure 1 cm vertical
resolution boundary profiles

No mode setting; whether the velocity is 1 cm/s or 10 m/s the Aquadopp Profiler will
measure correctly

2 analog inputs; measure salinity and sediment concentration synchronously with currents

PUV wave mode

&>
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How are different users using the Aquadopp
Profiler?

On surface buoys, often with the Z-cell version
In low profile bottom frames, with the ASP head
Inline (it is easy to mount due to its form factor)

In tripods, operating in HR mode (boundary profiles)

Wave systems

nortekgroup.com N@K
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Wave Energy Distribution

tsunamis

seiches and storm surges

storms wind

earthquakes
= wind and other

wind waves
cause Sun and Moon

wave
frequency
(s
—

energy
Carbitrary units)

type of wave
@1994 Encyclopaedia Britannica, Inc.

nortekgroup com N@K

gravity waves capillary
waves

Attenuation of wave properties
o Wavelength

Y

Direction of waves
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Wave Estimates

* H; Significant Wave Height is the
“mean of the 1/3 largest waves in a . o momse soacrm Sssmens
record’. Requires time series to i |
estimates this directly

yee

+ Inferred Estimate - Spectral alternative

Pows: Sgaarum =
)
.

H, =4Jm0 :
m, = [ £ES(HHdf IR AN

AWAC: Waves and Current Profiles in one instrument

+ 1/0.6/0.4 MHz Transmit Frequency
+ Measure current profile 25/50/90m range
+ Wave measurements 35/60/100m range

+ Bottom Mounted — Out of Harms way

nertekgroup.com
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AWAC in operation

* Measures further up in
water column for better
signal

+ Specifically Designed
for Long Term
Wave Measurements

« Adaptive Cell Depth
* Maximum Likelihood

Method (MLM) for wave
measurements

Maximum Likelihood Method ... In short

Array below free surface

First introduced by Capon (1969).

« Uses a Spatial Array. « T

Transfer function is directionally dependent

Sweeps through Frequency and Direction to
find most probable solution for direction and

Frequency Spectrum. Conceptually similar to
a least Squares.

norekgroup.com
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With AST overlaid

Passing ship

‘ Blue - surface
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Turbulence and more

— N@K

The Signature series current profiler
A HIGH PERFORMANCE SCIENTIFIC POWERHOUSE

e N@K
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-

Signature 1000 Signature500

F ‘F | )
4

Grek

Broadband technology

Frequency-based coding delivers velocity measurements with very low noise (uncertainty)

Y

Eatimate of horizontal velocily - bottom is at top - Drebak

Narrowband
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Patented Concurrent Measurements

Multiple measurements in the same second

Patented technology

For example, can measure small cells at
fast rate in bursts for turbulence and at the
same time measure large cells at regular
intervals for mean currents.

nortekgroup.com

Concurrent Measurements

One Second

—_

T=1/16 T=2/16 T=3/16 T=4/16 T=5/16 T=6/16 T=7/16 T=8/16 T=9/16 T=10/16 T=11/16 T=12/16 T=13/16 T=14/16 T=15/16 T=16/16

No other instrument can do
this!

nortekgroup.com N@K

79




Fast Sampling rate

Up to 16 Hz sampling for superior turbulence
characterization, both in stand alone and online mode

4 times faster than any other ADCP

Adequately Sampled Signal

oasialgeoup. axn Aliased Signal Due to Undersampling N@K

Multiple Beam Operation
Perfect for turbulence measurements where velocity and distance are sampled
along 5 beams
Allows direct estimate of all five second-order turbulent variables

HR mode on vertical beam gives unprecedented and detailed data on flow
structures

T W T ™

S

AN

> I 2

'.:: | \

¢

™

‘l

nortekgroup.com
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Ethernet Communication

Allows for fast data download
speeds (1 GB in 6 minutes)

Easy access from any location in
the world

Simple integration into existing or
new networks

nortekgroup com

Single Ping Data

Takes the guess work out of data
processing

Improves data quality by removing
contamination from fish or other
influences

Allows researcher to decide which
time scale to study later

nortekgroup.com
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AHRS (= Atitud Heading Reference Sensor

Alaska

Igiugig” ’::-'i!

Signature1000 — echo sounder mode

1z

e Spam — —— L.
nortekgroup.com N@K

82




nortekgroup_com

20 M &
Ampiitude (8]

&

Without pulse
compression

nortekgroup.com

&
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With pulse
compression

nortekgroup com H@K

How are different users using the
Signature 500/10007?

For measurements of oscillatory flow (8 Hz, 5 beams)
For truly simultaneous wave and current profile measurements

For studies of near surface or near-bed vertical flow profiles (HR mode and
Signature 1000)

For combined measurements of currents and ice thickness (draft) and ice drift
On surface buoys with the AHRS and map to vertical functionality
Scientists use them to study flows in wave fields

The tidal turbine industry needs information about oscillatory flow

nGRTEX
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Signature 250

Signature 55

nortekgroup.com "@K

Signature55 Advantages

Dual-frequency Broadband Processing

Frequency-based coding delivers high resolution velocity measurements with very
low noise (uncertainty) in the ~600m range

User selected/alternating long-range mode provides profiles of up to and over
1000m

INorth velocity (svs)
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Signature55 Advantages

Low Power Consumption

On average 50% reduction in power consumption compared to similarly configured competitor ADCP.
Longer deployment time, smaller batteries, less time in the field.
Speed (m/s)

' -"""‘"""Ji; JWF"” JIBi

Jan 2015 Mar
2014

Time
Time: 15/1/2015 23:00:00, Dist: 962.04, Value: 0.053

Above instrument operated for this entire time on just TWO ALKALINE
BATTERIES (for a total of only 1080 Wh). Not possible with the

competition. NQRTEK
75 kHz WH LongRanger vs Signature55 Signature55 (BB)
Power Comparison (Broadband/) ‘ e
75 kHz WH LongRanger (BB) (rmmns
I

 PlaniDCP (Advsmced)

e Setmog yen Hep

|OFES IV TIT
Proing See. =
S ] Prse P Emtis [D
E o || mebs s ek B
Mameio e [ Dehidtee [T
e Ementin [ s
e - — L L |
Emscrtis biavat (00750000 = Earey "':" L wh i
i Sarey Pock Usaze |21
Prat 7 dunt —
b e el T T 14 = “r T
Nt 1 Power usage (Wh)
@ Pog nvecee T
Power Usage: 948.88 Wh ‘ O .
b Moty apucy  vtermal | Avane s Bl et [hore o il ~
‘\rm"w|m—ltvr:»m—¢7 Hagh Bawatn Hog fles / 3 ey Pacis’ Memory 56 ME LAY n oo ot v Ai e o 3
* LR requires High Power to reach > ~220 m - ; . x
Exact Same Configuration, but Signature55 uses 93% less power
nortekgroup.com
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75 kHz WH LongRanger vs Signature55

Signature55 (BB)

Power Comparison (Narrowband)

75 kHz WH LongRanger (BB)
1= |

> PiandDCR (Advemcd)
[Be_Setbngs Ven Hep
CFEsSI~+7 ¢

Be | Adarced _Eper |

Emvson me il Geng Frating S Depbyrmd ommasences

CSRIEPERT | " SRR febdfme & o

Sy = cor || Murte ol Deah Ceb (37 LuiCelhurge  FUB  n

Magrere Vanmo [0 Dapte (ol S e 0 MaRwmE Bz w I

Tovposken € T Stardad Davitan 1 2% o
Encentin Sim

Ciaplesmere Tewgsimnes | e
Soapeqad 15 g

Dasir 7] e ! .
P scae, | EF IR

Emsrtmioteva (750000 =
= Batay o o [10

L

==

Coanse profilc

Pan Al [Dons — yewpruerey pyvTry St S—
} | Power usage (Wh) 139.7
Power Usage: 179238 ' g
e e — ] \ =

nortekgroup.com

Signature55 Advantages

Records All Raw Data

Improves data quality by removing
contamination from fish or other
influences

Allows for compass calibration in post-
processing.

Magnetometer axis 2

g

2
2

8

e

200

=100 L 100
Magnetomeler axis 1

200
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How are different users using the

Signature 55?7

On surface buoys

Mounted in bottom frames

Inline in dedicated inline frames

In subsurface buoys

When really long profiles are needed

On offshore installations

>

Signature 250

B Untitled - Deployment Wizard

Capcy

+

norekgroup.com

Steps
1. Instrument Type
" ) Signature55
Joluwtcrrion ® Signature250 "}
3. Environment Signature500
_) Signature1000
4. Average
5. Deployment L

Instrument

Licensed features

+ Average current profile - 4 beams

1 [¥] Wave measurements

(] Ice measurements

Sensors
[] AHRS

200m range

Wave height & direction
from 150m depth

Ice thickness and ice
drift with currents
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How are different users using the
Signature 2507

On surface buoys

Mounted in bottom frames

Inline in dedicated inline frames

For deepwater wave measurements

To measure combinations of ice and currents

Tk

Signature 100

3 - 400m current profiling range
Optional 70-120 kHz center transducer
Echo sounder mode with same range as current profiler

Bridges the gap between the Signature 55 and the Signature 250

nortekgroup_com N@K
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70-120 kHz vertical beam echo sounding mode, detecting krill

S o AN et a5

nortekgroup.com H@K

How are different users using the
Signature 100?

On surface buoys

Mounted in bottom frames

Inline in dedicated inline frames

For combinations of biological and physical oceanography measurements

As an affordable alternative to the TRDI Quartermaster 150 kHz

TS ,,@K
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SMART AND INNOVATIVE TOOLS

Moving boat current measurement at a
new level

Nortek solution, system overview

- o=
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Signature 500 or 1000

AD2CP functionality
Fast

Best of both worlds:
Proper Broadband
Great Bottom Track

5t beam

Connection box and computer

Get good data

UPS back-up battery
Ethernet connections
Secure connections

Properly configured

Robust

Accurate timing from the GNSS

92




Acquisition software

Get good data
Start without hassle
Reliable

See that your data is coming in.

nRTee

Processing software

USGS Velocity Mapping Toolbox License Free

Open Source Matlab Export data from Acquisition SW

MS Windows Executable

Gy
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Processing software

USGS Velocity Mapping Toolbox License Free
Open Source Matlab Export data from Acquisition SW
MS Windows Executable

nortekgroup_com N@K

Additional parts

-

GNSS with heading and attitude
Information

Fairing ADCP mounting frame GNSS timing reference using NTP/PTP

over Ethernet
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HOW TO SECURE 100% DATA CAPTURE

Planning a deployment

NORTEK

Checklist for trouble-free deployments

Know your deployment site and plan after this
Firmware and software updated
Functionality test performed

Configuration uploaded to instrument
Ovemnight test deployment

New battery pack is connected

Desiccant bag and O-nings
Battery and memory space requirements met
Pressure offset
Compass calibration venfied
Insert dummy plugs
Transducers have unobstructed sight info water column N@K

95




Know your deployment site

Consider the environment the instrument is to be deployed in
Expected currents and waves
Depth
Durafion of deployment
Available resources
Maintenance access

Online cable

Mounting Guideline -> Web site -> Support -> Instrument Manuals

Support site

' ; v
Most up fo date firmware and software . a A |
HORTEN A5 e

Manuals .

L

s V
Froimis  Darvions  FwwidpGein  Speo A lorish Corimd Canan
Saltwase

Fruwim rote last tiurs ave bma ol wern For Fromarn, v bt viorstend ardhmaes arow b e
ane phaned | proskenon from Aget] S0

=== =
e

| IER s @i ML SRR O
loa v v i hal ik it paR

i i
]

¥ camwnt FITHIY VBT FETENY ML WY D or |73 ss o fos e Stacis oo
Ve 1S I L0 0F 2009 LERE BN T Firmae BSITE ok, Fhael e g
1 v st Yo e il el v © AT ey re a0y Gan e £
e

Merwk Pscom pregrara e 2 al wmcra wmon 3 (3P, rebeing Viroom 1 e s e,

-
1 P | e | s g | ey | | B g e | e |y i) 1

| il —

i e LR R L PrH R
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Functionality test

Final test chechlipt

.

Based on final test checklist

|
L]

Tested >10,000 instruments

'Ef':”J
¢

Used to test all sensors and communication

L]
7]

Defining pitch and roll:

1
EIEEL G
EagkE

iy

Deployment configuration

ok S = E—
wss and bt et
iy i - e
s W)
b e e R 1] E N WLl a
PE=—
b leem (LB |
T e
et _ o Lo L -
Fr— R &
T gy .- i el

[T — |J|lu |

W
S S re— - ey i i
Sl ey o ey
emsinwifaal % A = 120 Vi Lol 1 '
[T o
iy i
3 i - i
e e | =l i
- .
i

1111111111

Think about data requirements
Adapt to the conditions

Observe the consequences of
your choices in the summary

Test ovemight
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Changing the battery pack

Remove the titanium screws and washers holding the end cap to the
pressure case and remove the end cap

Disconnect the 2 pin and pull the battery out of the pressure case

.
Replace the battery and reattach the 2 pin connector i n“—-
Reattach the end bell and the screws

$9 <

Compass calibration

To adjust for magnetic materials that may be present in your deployment frame

Assemble everything that is going to be deployed
Remember to degauss the batteries

Make sure it is possible fo rotate the entire system 360° horizonfally
Choose Instrument -> Compass Calibration

Any material that may be disrupting th emagnetic field in the vicinity during calibration may skew
the directionality of the data
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Compass calibration

B Corvps Dl

When doing this in real life your circle will not s
be as even as this one -t

Do not be alarmed, but rotate slowly to get
as good readings as possible

The extreme values at both the axis are the
most important parts of the circle

i |

Hard wor calibration

..

Rt dnli

a7 & Callbruly

L S Yt

iy

2 Btnie sowh ol ol

il cognm
13

Lol M

§ B g 10 sn e,

BEfEEEEC"

Setting the pressure offset

Choose Instrument > Set Pressure offset and follow the instructions

Be aware

Negative values are reported as 0 dBar. Choose a positive number e.g. 0.2 meters if the

instrument is in air

This is a really important sensor for the AWAC AST since the AST window is chosen from the

pressure readings

NORTEK
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Mounting options

Considerations for deployment

Free sight into water column

Stable, low tilt instrument
Drag-down
Bottom topography
Surface buoys
Prone to damage, i.e. boats, wind, waves, vandalism, etc

Anchor and material choice

100




Mooring line

Simplest setup
Aguafin/clamp

Muttiple instruments
Full profiles

I ) [ Buoy interference

‘ Drag-down

Bottom mounted

Frame
Gimbal

=
Length of bottom rope 6

Acoustic release
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Subsurface buoy

Not limited by depth

Natural frequency response

7 SUV patented wave processing
% ‘Free gimbal®
‘ Drag-down
/
‘ ; :
| |
| \
- _-L"f_._ . e N@K

What materials should we use for our rig?

Line?

102




Anchor choice?

Buoyancy?

103




Choice of material near the instrument

g T

Choice of material near the instrument

A316 steel
Galvanized

Rust proof
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i~ PSS Nortek B.V.AE]
5.1 NSREA /48

KR 25 AIGREEAL 5y Nor tek AT T 2 0 A ] - ZAFE
B I (scour monitor) ~ SeaDarq FiE > H SeaDarQ FHiEZH
SeaDarQ AEIFTHAZ > SeaDarQ B.V.AER 2011 F-HHPEL Nortek AS HYTETRE 7Y
JNH] Nortek BV Ui » Nortek B.V./ASIHIALE AL S ARSI AT -
2 B R EAPTRTE Nortek B.V. A EING » B R &ORATE 1T 20
DIEAERE - BT EAERIESE Nortek B.V.AFIRETELY 20 438 - 2%\ E HAT
HIEE AR Sicco Kamminga otk » W@ EEAT ARSI IGERIZAYEEAD -
Nortek B.V.ABIZBITEESE » aJPUEMIFE] 1997 F£H Sicco Kamminga AITZT
Ingenieursbureau SDKamminga B.V. - f&#f# ISDK > fijd 2002 ££ Qmetrix B.V. A
HIEKIT 0 2004 FEEE ISDK & A Qmetrix B.V. » 2009 47 H 10 H > Qmetrix

B.V.¥ 44k Nortek B.V. ©

5.1 AL P TR FiNor tek B.V. AEISMEIRH
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4

o I Emmsn
v SPEAIE
Schiphol

,Schipholweg 333A
S ESE s

Niguwe

Wiay
MEM ey

N2s2

(& F A google map)

5.2 LT be BT A Nor tek A FIHEEE AT B

[&S5.3 $f7ri{fENortek B.V.AH]
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5.2 SRIER AR

AR EINGEENH Sicco Kamminga Jed: RBP4/ ERIEME (scour
monitor) -~ SeaDarQ #5Z% - Signature W SRFFHERERS » B T ARARA
MHBHE s Z BRVERR I R e S - M/ M A AR R s T i - B0 > 3T
TEAIGEE - TR A ERAYRE T mT Bl AR U ~ 7K ~ iR R A st - B
AR N R AR 1B » ARSI R S5 T 22 me)s - s R EE
HVE FTREAERL © 201 SEFRTE RIS AR - RS B RRA AR 5 - (NEE R T
a2 AR RIEE (IR - Nortek As AEI(ERA S 7R SN FE BN SS - 78
SRR RS 4 EREAEZEE (tranducer) » MFIHZERZFH (narrow
acoustic beam) - FHEFSHHEN 2 NECIRALE > BRI ST Z eI -
AEEENER - MERIEHAYECER T2 - ATERENF S (real time) - JRAER
M HEECE (automonous ) HYJT= - BEHVG U AIRIBVIFE A B B BFHK - HiEHE
EREHECH TR > HEEoREE 256 5.4 £ 5.5 WHAEZHAESFH
TAZAR R PAMER B - A& 5.6 -

BB R as R &y - BEEHRN 1Mz - —3bF 4 [EE s
g b HAEZEE AR 107 207 ~ 307 K 457 » @ By 1-1. 5cm 5K, 2-
3cm Ht e EMES L 1-20m > EHE R 1. 7kg » RS F 590mm > B Ky 75mm > 78
SR/ Ry RS422 0 3EIHR (baud  rate)300-115200 > PYEER R BCHIZS &= HIEE &
Fy-4"C~30°C ABHEE /% 0.1°C o ERTIE /% 0.01°C > EfFECIERS & OMb » I m 1515
SUETEIGIN - PERET H R RSN fy 307 » KR 0.27 » BN 0.1 -
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Cable fixed
to the tower

Scour Monitor -

(B 7 25 © scour moni tor M AHFit)
5.4 ARESIEZENBRNEE

([&F 2RJE = scour moni tor B kg{eE AT
5.5 AR AIERZEEE B (monopi les ) R EE
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5.6 ARlE NI A SR IER

Sicco Kamminga 5oz f Ry3R M/ 4E At E U HI M2 # (Vessel -mounted
current profiler) » —f/EEZHHEAE R FEIVEH 22072 - FhibHse
N B el e s e BN fE AR R ER L 2 B WO TR T AR A5 TREN
ORI - AHFE N BN RR 288 g e s 8 S B il At A ae » HL LR BBy
MbtFe N BE A IEERCEAHRI 2 BER - B b s 2 SRl A E - s
dCHITEDUR R - 3T T HRIERVEAINE » YRR TR RV R - ERIE T DARE (R
HEMMEEHMER  MEAFHIREEI RS A BENRY HAasas
e MEREF R ST R NI £ 47 B Signature VM500 B¢ Signature VM1000 » 19 I&f
PRHE RS - ONSS 2B 2400 > AR FT AR &G B MR P EE PR A R s » HLAHTA
RtgaIER 5.1 -
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&S5.7 MrEk=CHIE R e (Signature VM)

5.1 AEEGEEIERER(Signature VM) FH&EREH

EHH ke

eSSk VM1000 VM500
?g;ﬁ;ijﬁﬂ%ﬁ(ﬁofi ling 30m 70m
JE#(Cell size) 0.2-2m 0.5-4m
HE&(Min. blanking 0 1m 0.5m

area)

FETERE (Maximum sampling
rate)

SHIEEY0.3%10 . 3em/ s

SHIEEY0. 3%20. 3cm/ s

TEFRATE (Veloci ty

. 0.1 cm/s 0.1 cm/s
resolution)
A A HUBR A (Max
14Hz 6Hz

sampling rate )
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ZEvEE (No. of beams)

AEERI 25

AfEE RS

JEZREEEEAI(Bot tom velocity measurements)

Single ping std@3m/s

0.5 cm/s

0.5 cm/s

FIHAREHES (Long- term

accuracy)

10.1%£0. lcm/s

10.1%£0. lcm/s

B/ INEE (Minium
altitude)

0.2m

0.3m

A EE (Max imum
altitude)

50m

200m

2R #[E] (Memory)

+12m/s

+12m/s

HRIEFENTIE (Velocity

resolution)

0.01 mm/s

0.01 mm/s

A A HUBR A8 (Max i mum
sampling rate)

4Hz

2Hz

V4

R

FEEH((Depth measurements)

TEEE (No. of beams)

IV EERERET

e N HUSEARRE (Max
sampling rate )

2Hz

2Hz

=K #iE (Max. range)

30m

70m

i RN ) T E A
(Verticalresolution/acc
uracy)

0.001m/EHHEAT1%

[E]BF5& % (Echo intensity)

B9 (Sampl ing)

B A [
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fENTIE (Resolution) 0.5db
BhRE#IE (Dynamic range) 70db
Ho#E (No. of beams) AEERI25E
AR TEE (Beam width) 2.9°
HAtr & =R
i FEE JRH 25 B I -4°C to 40°C
BRI 16GB
EENTL NG 12-48V DC
AT RS232/RS422 B R AGES
PRAERSE -4°C to 40°C
RIS -20°C to 60°C

Sicco Kamminga SGA-4848 R {144 SeaDarQ B » A M 2L
X Rz B » MR Fy 8-12GHz HUMEAREEIR B Fy X R B » 5% 85 1 T R R AL E st BB
fEfa b EThRE T e FARESHRMES > — (08 DREEN S BT REE
REWAT T IEEENR TN RS RS EREGE - R T FEH AR
M 5 SeaDarQ 82 » AILURREBURUTAVEN A - TLZIEREUHRR SR - 2l
HTEBEGEEERCH T - HE R A BB GR S AR T HHY
4 HEEREBEN > MR TERNIE A » FHHREESAGE TR > I
A LLRNBFY 5 Ao B A B & A 5.8 K8l 5.9 » JRATHY SeaDarQ AYHES 185
AOHT ER RS 5 59581 SeaDarQ BN Al E{TEUANIOR ~ I iE - AL A&
LA B B5% A 245 (Automatic Identification System > Bl AIS) dEFTRIAAE: 2
(Ship Tracking) » SeaDarQ 8 Z{E/K U (hydrography mode)H » 77A]

DLEREER /KA BB -
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CHART SHOW
IMAGE HIDE
ENHANCED SHOW
RADAR HIDE
TRANSP

RANGE 1.919 km
LAT 48° 3

USER
OFF

1 OFF
TUNING AUTO

ENH LVL MAX

[&5.9 SeaDarQ FEiEKASHRIEEH

Sicco Kamminga Je/ETFFAEIRZ A Bl B IR G EE SeaDarQ FHEE i Jos
van Heesen TAZAM > IR A MG AT 225 > W AR e (R 2
e 5.10~E 5.11 - 5590 > SeaDarQ TEZEFEA 2 TEA EAVIEEISIRAS - 73 Al 5
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Work Boat 81 Pro il » HF I By Work boat AYRRASE BTEEE LA » HAy
HE 2 RIAfERE—FE - 1 Pro lRATEENEL B ETIEEE - HFLIIME
e A IS E % > SeaDarQ B ZEAVEAS Work Boat B Pro hfg @ JRA[EAEE 2
Sperry BridgeMaster E series ~ Raytheon MK II » Furuno FAR-2xx7 series »
Terma Scanter 2000series ~ GEM SU047 ~ JRC selected Generic types SFEE%E
B ORI HENSE - S0 A ZIHARAG s ffs - Al A FRBC &S - BRI (E R AERED)
At > HHMEAI2005R 5.2 BARIATGETHI BT Nortek B.V. A= ZE/4R
FHEARE = L&l 5. 12 Fos -

B5.10 Jos van Heesen TH2ET#E/ESeaDarQE i
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B5.11 Sicco Kamminga Z&4::RHHASeaDarQE 2

25.2 SeaDarQEE ZEREEAMEEREA
teface |

Image Presentation: Logarithmic display of amplitude, Zooming, Video Input: 0-1Volt Analog, 75 Chm*
panning, scrolling overlay of geocode information Trigger Input I
i;m:ﬁicami:;?:zmme iy Azimouth Input TTL/RS422 pulses, up to 4096 pulses/revolution*
North Reset Input: TTL/RS422 pulses, up to 4096 pulses/revolution®
Image sampling grid: Cartesian Data communications: RS232/RS422
Detection range: 0.1-3.5 km (greater range for higher antenna) *Signal levels can be customized.
Resolution: Better than 3.75 m (short pulse mode)
Operational wind speed: >2mls Frequency: ¥-Band
Vessel Movement Real time Antenna length: 8feet or longer
Compensation Minimumantennaheight: 15 meters

Static Object Enhancement: Up to detection resolution in real-time olarsation: Vertcal

Operator Controls Field of view: Range: >2500m

Keyboard and Mouse: Function buttons/ docking windows/ pop-upmenus  paimuth: W0
Current Mode ule vidth: S0ns/250ns/1 s
Current Speed: Range: £ 2 m/s; Accuracy: £ 0.1 m/s; Peak Power: 25kW and more

heschtore G s B 1800 /1300 He/ 650 e
Current Direction: Accuracy: 5*10° Measurements apply to Rotation speed: A8RPM

pger S nwite e Receiver: No dlutter suppression
Water depth: Depth range: up to 30 m; Accuracy: 05 m GPS/DGPS: NMEA RS232/RS422 OUTPUT

Heading: NMEA RS232/RS422 QUTPUT

(BRE * http: //www.seadarg.com/lib/brochures/seadarg-v3-brochure/view)
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Port of Rotterdam

=

(a)

(b)

(e)

5. 12 BRI AERE A

116




5.3 SRIEAERER

FIND THE SPILL 24/7 WITHOUT MAKING AN EFFORT.

Oil Spill Detection for Ports and

Governments and OiI_PIatfo_rmS-

Contents

Why are spills a problem ?

How to detect fast without making an effort
Products

Why Nortek ?

Come and see
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Problem

Qil spills happen fast

Vessels spill oil purposly

nortekgroup.com

Risks

Qil on the coast
Risks to flora and fauna
Qil in ports pollutes equipment

Expensive cleanup is needed.

norekgroup. com

)

118




Environmental Damage

You do not know which vessel spilled
the oil ?

You do not know about the accident
very quickly.

Contingency starts too late.

Where is the oil going ?

nortekgroup.com N@K

How should it be ?

Find oil quickly
See who caused it
Cover a wide area

Start cleaning up right away.

Keep your area clean.

nortekgroup.com
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Patrolling 24/7 is expensive.
Boats
Airplanes

Satellites are not always there

Navigation and VTS radars are
designed to show vessels.

nortekgroup.com N@K

Oil Spill Detection by Radar

nortekgroup.com N@K
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Oil Spill Detection Radar

Automatically Detect Qil in a range of several
NM around a site.

See where the oil is going to:

See currents and waves.

Connect to a radar

Acquisition and Processing Computer
Software

Land based or vessel mounted

nortekgroup

plon AE B e MmO

[Er—

Software to operate the
system

121




Oil spill exercise on
west coast of Norway

»

P Range 2 — 4 NM

L

Prestige 2002 — RWS ARCA
SeaDarQ B.V.

Nortek B.V. - 2011

Clutter disturbances — Oil on water — no waves

=)
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System Setup

System setup for good performance:
+ Radar which meets the requirements for OSD
+ Dynamic range
+ VV polarized antenna
+ Data acquisition is important
+ Timing of all channels
+ Details — sea clutter
*  Processing
+ model based instead of threshold detector

Detection steps

utm
Polar to S - -
Spatal i Range ] Contrast .| Ship motion é - Temperal
b = g —1 cartesian = = : = Image stack |
denoising compensation enhancement compensation average
transform
Raw radar I A
Image {palar)
Ronge curve
estimation r Y
Land
mask Pre-processed radar image
(cartesian)
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Tracking and Alarming

Pre-processed
radar Afmage

"> EMD confidence

i—) Shadow confidence

i—v Land confidence

.—; EMD confidence

Pre-processed |
radar Bimage |

Detection rate — False alarm rate

&) Segpentation

() Coulideuce Map
Evaluation on 21 spills

Paper available

&

nortekgroup.com

Some Examples

N@K
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Port of Rotterdam

OSD Radars on 3 vessels, additional sensors, Qil Spill Detection, Hydrografy
SeaDarQ Online with Viewers on the Vessels, the FPSO, central office, authorities

Installation in summer 2015 N@K
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EMSA vessel in France

Small spill in North Atlantic.

SeaDar(Q detection from a vessel

<

EMSA vessel in France
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How to get the best detection range ?

At low wind conditions Vertically Polarized Antennas give better range than Horizontally
polarized antennas.

A good radar
Data Acquisition should be good to obtain the best detection

Signal processing - to obtain the best images, good and thorough clean up of the data is
needed.

Best contract in images that adapts with weather conditions
Automatic Spill Detection does the hard work 24/7 .
Detection range depends on wind conditions and mounting height

You need wind to be able to detect oil spills

Products

nartekgroup.com N@K
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SeaDarQ Workboat

Small

Easy to install and use
Automatic Oil Spill Detection

Single current vector

Used on smaller vessels

SeaDarQ Pro

All features

Automatic Qil Spill Detection
Tracking and Alarming
Hydrography area coverage
Online interface

IR camera interface

Optional radar, meteo, IR, GPS
Ports, Platforms, OSRVs

néRYeX
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Why Nortek ?

norehgroup.com N@K

Nortek Instruments in use for operational
applications.

Waves and Currents Currents from Buoys

<&
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Why Nortek SeaDarQ ?

Data Acquisition

Data Processing

User Support

)

Nortek SeaDarQ installations

Ports in China through the MSA and Transas VTS
Vessels in Brasil ( Astro Maritima, CBO, Brassbunker)
EMSA

ARCA, Dutch Government

Rotterdam

Chevron Brasil
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Let’s detect the sp’__l'll;'-qu'ick y
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N SRR EH

AR R i B B B R s MR SR g E IR 107 42 3 H 22 HiEZE 3
H 30 Hib - #5190 K SISERIEHEFLESE > WH S ARSI m RS
AR SRERFEN BB e R 2SR B 758 R e A PRI 2 R AT
BREAY > (22N BT RESERUFT R AR BRIAIEE - i B1& %5 3 | SR A P A SR RIS B 12
IR EHZ > SeT AR N BTFERE R - DU T i AR s R R 2= 5
R AESEROT BB LS BLH B R I A0 %
6.1 05

. AKHLE Aquatec A ISR - (AT B ey gz A = Fr A
B R eS8 L DHRE SR E(E A J70% » Aquatec AFIFTHZ ZHHES - B
AQUAclamp ~ AQUAmodem ~ AQUAscat ~ HYDROlog ~ AQUAswi tch ~ AQUAdisp °
— TS ] E I E AR AR E MR LA » Aquatec A EINFERRE ] KBTIz >
HI{E R IR E R A BB 32 e S RO S F i 27

s

2. KFEENEETIGE BN RS GRIEE 24 ZRREE  Wics
TAEMVERK TR BN E0LE - TSR ES 5 2 8 A AN -
s BEUATED R RN ThRE - LR Aquatec A FEIATHFEHEE LK N OLE
AN (optical modem) FERRZFEHEM (acoustic modem) - BEIEEL
TS mT 8L Nor tek 22 B Fr A = ZRIHTR o (A B DR R4S & » ARSRER AT
R LB RORAR - S ER3508 S &Rl B (i et Sy — KA1 2 1
17875 B /K T AR EmEE R S i S B R BT S AT ES B 247 -

3. HFEEETFE Nortek 4E/NE]FTHA SR HIR B0 o EA | HBR £ Acoustic
Wave and Current profiler (AWAC) @ ELEIZIEF NS BI B /G Bt »
HESA S BRI EE TR - BN TUEIRENEE - EEte—AF28 > 1
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ONEITAE AT 28— UK R E MG Signature » BEEM A [RIRFEDANEY
RO (85 > [BANERIRF EEDIRE - MBS A A FEBUIRE > g
{5 B AT B 2R A -

EK Nortek SRAFEIAE ISR - AFT2AIA B B HE S BN G0 B E
% BB ASNRERREEEREEEN S > EBRERIE

Nortek HEAEIWTSE TAZATN > EEABEE /K T HEAR (0 Z47 2] BB ik
Aquatec A FEIEE - G5 G EEMHIRHEEIIAE Z AWAC - FHEITRG VR 2
Signature > K AE NIRRT BRI RS ENE - e ARTERERE

It

2k
> aH

t"

i

-

=)

== o

A e e BT BHT R FF Nor tek B.V. A EIEIIGRERTE - (B3I A BELIEEE R
BN 2 ThRE RARIE(E 75 » A S Nor tek B.V. 45 SeaDarQ &2
FER R IHAHBETORE - HAl 28 E A BUEREZ S E ZAM %4 CODAR
(Coastal Ocean Dynamics Application Radar) - WiEZILEENE
Wera HF S#HE 2 - S HE 2B A RIESDANRAYAE Y] > T SeaDarQ Aras &
ZHERY N - B EA AP TR DIRE > BEIERGAT a5 [ - BT
RIS BRI 28 - SR FRIERH T B s m] 22 S R Bz 1 DS 2 T -

LR SR R B A A RS 14 00 51 B BB Aquatec 2] ~ B L ATE
Nortek 487N E] KPR RHITERFF Nor tek B. V. AE M B ERIE N A 25k
FBATHER BT SR I E It RO R > JI19RT 5 AR Z I A By
JINEL R - <2 alIHARS S A R S LR Al 1 PR B R 9T

S LT RE R -

ARREE VNSFAR R S BGRAN A B R SHI A B Z 00 S BRI
A R T RE LA N NS IR A B G - S = E I AE
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B SEEEISRIRH B DYFERCITE T A0 - SRR A R
B MR U A 2 B2
6.2 F#

I, HEEENREEL S R e R Res AR E e - RN E 2 M
H o (ISR SRR A

2. ATEEFREE IR E RISGER R TE B SANERE ST > BRI
= 2R BRI -

3. HIRFRIGHEGREGEER 23R - A S22 (learning by doing)
FRGEER o R B EHEEIRN T 2RI - EE R R R -
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