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• DOF Subsea Norway is former Geoconsult 

• Established in 1979.  Main office in Bergen, Norway 

• Geoconsult, purchased by DOF ASA in May 2005, changed name to DOF 

Subsea Norway in September 2007 

• Since 2005 aquired several companies around the world 

• 1250 employees in DOF Subsea group 

• 24 offshore + 1 nearshore vessels (incl. orders/newbuilds) / 11 Diving spreads / 

45 ROV systems /  1 AUV/UUV system / 2 ROTV systems 
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Services 

We are driven by hard specifications for survey and pipeline inspection work in 

the North Sea. The main drivers for these specifications are Statoil and 

Statnett. 

In 2007 Statoil specified in their requirements use of parametric SBP. This gave 

special challenges with the multibeam echosounder data. 

 

Hull mounted Sub-bottom profiler 

The minimum requirements for hullmounted vessel based operated SBP 

system shall be: 

 

Water depth range: compatible with vessel based MBE 

Beam type: parametric & roll/pitch steerable 

Resultant frequency: 2-10 kHz, 

 

Hull mounted Multibeam Echosounder 

Max water depth 1200 m 

Number of soundings pr. ping 800 

Across track beam width 0,5 degree 

Along track beam width 1,0 degree 

 

This is a 100kHz system 

Survey specifications in Norwegian Waters 
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ROV mounted Sub-bottom profiler 

The minimum requirements for ROV based operated 

SBP system shall be: 

 

Min.5m penetration in consolidated clay 

Beam type: parametric & roll/pitch steerable 

Resultant frequency: 2-10 kHz 

ROV mounted Multibeam Echosounder 

The minimum requirements for ROV mounted dual  

head MBE system shall be: 

 

Number of soundings pr. ping 400 

Across track beam width 0,5 degree 

Along track beam width 1,0 degree 

Swath width Min 120 degree 

Ping rate (task dependent) Min 10 Hz 

 

This is a 400kHz system 

 

Survey specifications in Norwegian Waters 

SV Geosund 

• Multi purpose vessel, DP2 

• 98.5 metre long, 18.8 metre wide 

 

• Vessel equipment:  

– POS/MV 320 

– Dual HiPaP 500 

– Moving Vessel Profiler 

– Kongsberg EM710 

– Innomar SES 2000 

– RDI Seahorse 75 Khz Current Profiler 

 
  

 

 

Hull mounted systems 

Survey specifications in Norwegian Waters 
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After the systems were installed in Geosund we observed severe interference  

in our multibeam data. 

 

Technicians from Innomar and Kongsberg were brought on board the vessel 

 in order determine a solution to the problem of the Innomar SBP interfering  

with the EM710 MBE data.  

 

The data on the EM710 was being affected to  

such an extent that the data was mostly unusable.  

Attempts to correct the problem had been  

unsuccessful.  

 

Using the external trigger from the Innomar to  

synchronize the units so no interference  

was possible but in practice the ping rate of the  

Innomar had to be reduced to such an extent that 

the SBP data was unacceptable.  

Case 1: Interference between Innomar SES 2000 and  

Kongsberg EM710 MBE 

Case 1: Interference between Innomar SES 2000 and  

Kongsberg EM710 MBE 

FINDINGS  

 

EM710 MBE and Innomar SBP are to be run without external trigger.  

 

Any Interference from the Innomar in the  

EM710 data is to be minimized by altering  

the filter / gain / range settings in both  

systems.  

 

Bad weather and vessel noise has a direct  

effect on signal to noise ratio between  

the two systems causing interference to be  

more pronounced on the EM710 MBE.  
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Further test of interference and burst mode 

  

As a response to the previous tests and the reduced ping rate, Innomar develops  

the burst mode, where Innomar SBP triggers the EM710 MBE.  

  

The goal has been to remove Innomar SBP interference to the EM710 MBE  

and ensure highest possible ping rate for Innomar SBP.  

  

Case 1: Interference between Innomar SES 2000 and  

Kongsberg EM710 MBE 

The 1st test was performed at the Gjøa field 

11 different settings/ files logged twice along one  

line in both direction (towards the waves and „ 

along the waves) 

Weather: Sign. Wave: 2.8-3, Max. Wave: 4.2-5 

Speed: 3.5-4.5 knt 

Seabed: 335-340m depth. Seabed was flat.  

Maximum penetration of approx. 12m  

  

  

Experience: 

Innomar SBP interfered with the EM710 MBE resulting in two to four parallel  

lines of noise on the DTM. (SBP was not affected by interference).  

 

Data dropped out due to waves (better when vessel moved  

along the waves) 
 

Case 1: Interference between Innomar SES 2000 and  

Kongsberg EM710 MBE 
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Case 1: Interference between Innomar SES 2000 and  

Kongsberg EM710 MBE 

Conclusion: 

  

Innomar SBP and EM710 interfere when pinging individually and the testing 

has shown that the burst mode introduced by Innomar is able to reduce and 

possibly also completely remove the Innomar SBP noise on the EM710 MBE 

 

However we have to reduce the pingrate of the MBE to obtain good data which 

will in some cases give less point pr grid cell than required. 

The  SBP 120 system gave approx. 

36m penetration below seabed, 

possible rock base.  

 The seabed return is tight with little 

ringing and sub-seabed layers are 

clearly defined. The seismic 

signature is well imaged allowing 

very confident interpretation. 

 

The Edgetech SBP gave up to 

approx. 30m penetration below 

seabed. The seabed return is tight 

with little ringing and sub-seabed 

layers are clearly defined.  The 

seismic signature is well imaged 

allowing very confident 

interpretation.  

 

The towed Edgetech system gives 

better resolution due to higher 

frequency than SBP120.  
 

Case 2: Comparing Innomar SES 2000, Kongsberg 

SBP120 and towed Edgetech SBP 

Depth : 340m 

Penetration : 36m 

Basement - Rock 

 

Depth : 340m 

Penetration : 30m 

Basement - Rock 
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Innomar data example from Byfjorden, not exactly the same position as the others 

The seabed return is tight with little ringing and sub-seabed layers are  

clearly defined.  

The seismic signature is well imaged allowing very confident interpretation. 

 

The reflection from the wreck “Nautilus” submarine wreck is seen in the centre  

of the figure.  

Settings were 15 kHz and ping rate 15 pings per second. 

Case 2: Comparing Innomar SES 2000, Kongsberg 

SBP120 and towed Edgetech SBP 

2400 Edgetech SBP Data Example 

Innomar SES 2000 Data Example 

During a geophysical survey 

campaign in the Baltic a number of 

lines were sailed  using 

simultaneously Edgetech Chirp 

SBP (operating frequency range 2 

kHz to 10 kHz) and Innomar SES-

2000 parametric SBP.  The 

Edgetech was hosted in a towed 

system and positioned ± 10 m 

above seabed; the Innomar was 

installed to the ship on a pole. 

  

  

The systems was offset with 15m 

from each other.  This means that 

the corresponding profiles do not 

represent exactly the same seabed 

section but still running in parallel. 
 

 

Case 3: Baltic, comparison between Innomar SES 

2000 and towed Edgetech SBP 
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In the test area the following 

deposits can be distinguished 

starting from top: 

  

a unit of soft clay 

a varved clay unit 

a transparent clay unit 

a till unit 

  

The following figures display the 

recording made by the Edgetech 

and the Innomar system. 

 
 

Case 3: Baltic, comparison between Innomar SES 

2000 and towed Edgetech SBP 

Following observations can be 

made when comparing both types 

of recordings: 

 

The top of the till is extremely clear 

in the Edgetech recording; 

although it can be distinguished 

from the Innomar recording this 

horizon is less distinct especially 

when the reflector is inclined 

 

The transparent look of the clay 

unit makes it a very distinctive layer 

in the Edgetech recording; again 

this horizon is slightly less clear in 

the Innomar recording. 

 

The upper thin layer of soft clay is 

more distinctive on the Edgetech 

recording. 

  

 
 

Case 3: Baltic, comparison between Innomar SES 

2000 and towed Edgetech SBP 
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Conclusions: 

 

In a general way all reflectors visible on the Edgetech are as well visible on 

the Innomar recordings.   

 

However the Edgetech offers better information on the sediment type and 

therefore boundaries between different sedimentological facies are better 

visible (such as the boundary between the hard till and the transparent 

softer clay).  

 
 

Case 3: Baltic, comparison between Innomar SES 

2000 and towed Edgetech SBP 

 

Introduction and Methodology: 

 

Geosund carried out ROV based SBP test surveys inshore at a previously 

used test location near Kristiansund. 

 

Transducer as far as possible from Hydraulic Power Unit.  

  

The objective has been to determinate to which degree the Innomar system 

is suitable to map post-glacial sediments and to observe the amount of 

noise recorded by the system. 

 

Lines were run at different ROV altitudes in order to simulate real SBP + 

MBE surveys.  

MBE and SSS were run as normal and logged to identify any 

interference or degradation. Interference was experienced on the MBE but 

this was minimized by using a trigger delay time of 20ms in Innomar and by 

using range and depth gating in the Reson MBE. The MBE results were 

then acceptable. 

 

  

 
 

Case 4: Innomar SES 2000 ROV system test 
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Results: 

 

Data was obtained with the ROV moving at a speed of 0.5 knots at altitude 

of 20m. Lines were run in both direction. 

 

For the last line, speed was increased to 1 knot, noise level is therefore 

increased due to thrusters activity but data still usable.  

 

Gain settings vary slightly within the echoprints and between 

frequency settings, mean gain was about 30dB at KP0.225 (line centre with 

most penetration). 

 

All figures below are calculated with similar processing settings.  

 

The chosen parameters are therefore not optimal for all data. 

 

  

 
 

Case 4: Innomar SES 2000 ROV system test 

Case 4: Innomar SES 2000 ROV system test 

Profile 21205304.ses (5kHz/2pulses) 

Profile 214802.ses (8kHz / 3pulses) 
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Case 4: Innomar SES 2000 ROV system test 

Profile 003320.ses (8kHz / 4pulses, speed about 1knots)) 

Profile 20081221222251.ses (10kHz / 4pulses, speed about 0,5 knots) 

Case 4: Innomar SES 2000 ROV system test 

Profile 20081222001211.ses (15kHz / 4pulses) 

 

Conclusions: 

 

The data examples show increasing noise level at lower frequencies, 

whereas higher frequencies suffer from higher attenuation. 

 

The best results were obtained with penetration of about 5m using 8kHz / 

pulse width 3 or 4. 

 

This setting is therefore recommended for similar survey conditions. 

ROV speed can be increased if the additional noise is acceptable. 
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DOF Subsea‟s main survey platforms are  ROV, 

ROTV and AUV. 

 

Very limited space for electronics and ROV‟s are 

very noisy sensor carriers 

 

 

 

Technology challenges 

A ROTV is a stable platform, efficient and  

cost effective carrier for survey sensors 

 

Challenge,  

Innomar electronics inside pontoons!! 

 

 

Recovery to deck 

Automatically keeping a fixed altitude 

SSS data example, pipe going into a rockdump 

Technology challenges 
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Conclusions & recommendations 

Hull mounted Innomar SES 2000 has proven to work much better after 

the burst mode was introduced some time ago. 

We still have a way to go to be able to utilise the MBE fully with full ping 

rate and multi ping mode. 

  

Innomar SES 2000 ROV, too big and heavy electronic bottle. Make the 

system a HSE risk and is unpractical to use on a vehicle which is limited 

space on.  

Also limit the possibility to use it on smaller ROV‟s. 

  

 

  

 

   

Questions? 
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