Real-time communication
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Challenges in Real-time Communication

 Subsea limitations

- Large amounts of data, low bandwidth
- Hardware complexity with cabling

 Remote sites
- Power restrictions
- Coverage problems
- Stability of transmission
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Subsea Limitations

Getting around the cables

’!Ad a Data Instruments As

eal-time water monitoring stations in the
BI kS

Th Institute of Oceanology “Fridtjof Nan senh
lalld(w Aa d raa real-time water monitoring
tt th Black Sea. The ytmsw d g ed
dmd in Norway by Aanderaa Data Ins.

Request from IMAMO project:

Improved Marine Waters Monitoring in Bulgaria

Robust solution collecting water
guality and current data from a

bottom and surface mounted —
sSensors
Challenge: , SR —— |

Real-time data from bott(fi;ﬁ-,».ﬁi-'hode to )
surface ’ ’

malth ::i\ﬁ‘ﬂ&lf___ﬂj{ﬁ!‘_ﬂ;
Desire for no cabled-selution ]




BRACKET FOR 3 SENSORS (3314]

— WIND SPEED/GUST (2740) 63 ANTENNA
= WIND_ DIRECTION ¢3550)

- 4R PRESSURE (2810}

CABLE
(5242). 20m

AIC# TERMINATIEN
PLUG (5318)

Kl

J GSM ANTENNA

! VHF ANTENNA

| GRS ANTENNA

DATALGGSER (5320} WS:

— WIND SPEED/GUST
— WIND DIRECTION
CABLE (5184)
(s233)

12ve

canie
(4e0)
SENSOR STRING (4875) nemion
END FIECE HOX (4738)
(4021

INSIE
SINGLE
(4a10)

. 2v0c
SENSOR
(anec)
WAVE TIDE
& PRESSURE
SENSOR (48484

CABINET W\LOCK

(49335), 300m

€D PIECE
(sa17)

ROGP 600 IN MOTRING FRAME (3945);
— CURRENT SPEED/DIREGTION

— WATER TEMPERATURE &m
— WATER LEVEL

- SIGNAL STRENGTH

- STANDARD DEVIATION 15.5m
— LT, ROLL & PITCH

SUB SURFACE FLOAT (2211)
SUOTANCY 33kg

WAVE SENSOR I
MODRING FRAME (3448)

= DEPLOTMENT HANDLE (4718)

Sate 2013 e 55 [prow b5 [ret-osezre [ bote. [veron Feproved
OPPGRADERING MALESTASJON PA [1mo1

. ==
OGN@YKALVEN. VIND, STRZM QG |oa041

BOLGE MALINGER. GPRS OG AIS. [comected by

AANDERAA  INSTRUMENTS ¥
enmvonrson s e wowme O] D— 00321
- I 1 5 1 4 A4 3 1 2 1 1
EQUIPMENT INSIDE BUO' TIDELAND SB-138P BUOY T
d el ECEIVING STATIO s
PC SERVER WITH:
- FIXED PUBLIC IP ADDRESS
| - REAL-TIME COLLECTOR
TO VAISALA /
WXT-520 ANTE
. SMARTGUARD n
(0300 300 5300)
/ 1'_1 -
‘ WN705  [CONTROLLER 5 I | 3
q! 3 c
\
+ -
[: o 13mm WARM GALVANIZED B
SEAGUARD Il PLATFORM (0875650H) WITH CHAIN DIN783
- DOPPLER CURRENT PROFILER SENSOR (0975400) 2xWATER DEPTH
- WAVE AND TIDE SENSOR (0976218)
= TEMPERATURE SENECR (0d74000) 'CONCRETE BLOCK (RECOMMENDED SIZE:
- CONNECTING GABLE (0975587), 0.5m S g
L FITAL PREGSURE GAGE NI - PLEASE REFER TO SB-138P-REVS PDF)
- - BOTTOM MOORING FRAME (0974409 -
- MOUNTING RAILS FOR FRAME (0874228)
- PRESSURE CASE (0874420)
EQ Constiow.  [Rpproved —[Scais
25.02.2015| KPS SG | -
A NORTH PORT MET 1 BUOY NP2
S e S KUWAIT SMALL BOAT HARBOUR
CONGRETE BLOCK (SIZE: oS o SIGNAL AND POWER CABLE :‘35 KC l:aI‘RCONTROL
4 JH00mIXTA000MMXZ00NM) ARMOURED CABLE PROTECTION (0974270S), 20m M ‘ 1ot ER M
T T T |_4+ K] T 7 T T

a xylem brand



Acoustic Subsea Communication

Solution:

Acoustic communication link
from self contained bottom
lander

Top modem mounted on
surface buoy

SeaGuardll DCP collecting
data from all subsea sensors
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SPAR Buoy with Acoustic Link

For offshore conditions, a
SPAR buoy can be used
as a platform for data
relay

In the Aasta Hansteen
project, the buoy will
receive data from
instruments in its own
mooring and from a
separate mooring close by
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Deep Sea Mooring Design

Mooring 1:
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Complexity of mooring design and transducer reception
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System DataFlow

W | Satellite
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\ Iridium
Gateway Data & Status
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Bandwidth Limitations
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Bandwidth limitations exist in
subsea communication like
acoustic links

Some data transmission methods
also have significant cost

Two ways to get around this:
- Compression
- Data selection
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Bandwidth Limitations

More data — Less Bytes
Large number of parameters
+

Satellite communication

Expensive

Need a method to select parameters to be
sent real-time, and compress

Wind Speed, Wind Gust Wind direction, Conducutivity, Salinity, Temperature, Turbidity,
e } - _ L o o . ) L
S .
.. Output example Binary
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. @@PGQDBrKSuCBE~syAf@C@{P@CLOgEB@kLJm@poD

Wind

Curre... .. ey e ey e

radiation, Air temperatures, buoy orientation, GPS position ‘

Built-in techniques in SeaGuardll DCP: selection, compression
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Bandwidth limitations
Intelligent Interval Settings

Transmission interval

§ § 3 v 3

Recording interval

$§ 38383939

« Sensor readings done at one interval
« Data output at a different output rate
to save transmission cost
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Stability of tranmission
using retransmission

Improved interaction between receiver
software and instrument

14

AANDERAA

a xylem brand



Power Restrictions

« Low power by design
- AiCaP protocol
- Advanced power control features for
connected sensors and modems
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